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HOACHUTEJIBHASA 3AIIMCKA

[IpuopuTeTHBIMU 1ENIMHU O0yUYE€HUS MaTeMaTHKE B 5—6 Kilaccax SIBISIOTCS:

e TMPOJIOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMATUYECKUX MOHSITUHN
(uncio, BeMMYMHA, TeoMeTpuyeckas (Gurypa), 0OECIEUMBAIOIINX
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MaTEMaTHYECKOro 0Opa3oBaHUs
00ydJarommxcs;

e pa3BUTHE MHTEJIEKTYaJIbHBIX u TBOPUYECKHUX CIIOCOOHOCTEM
oOyvarouiuxcs, IO3HABAaTEJIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUH, MHTEpEeca K U3yUYEHUIO MATEMATHUKU;

e TMO/BEACHUE 00YYAIOIIUXCS Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMATUKHU U OKPYXKAIOILIEro MUpa;

o (dopMmupoBaHue (PyHKIMOHAIBHONH  MaTeMaTUYECKOM TIpPaMOTHOCTH:
YMEHUS pacno3HaBaTh MATEMAaTHUYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX
CUTYyallusiX, MPUMEHATb OCBOCHHBIE YMEHHUS JIS PELIEHUs MPaKTHUKO-
OPUEHTUPOBAHHBIX 3aJ]]a4, UHTEPIIPETUPOBATH MOJIYUYEHHBIE PE3YIbTaThl U
OLICHUBATh UX HAa COOTBETCTBUE MPAKTUUYECKON CUTYallUU.

OcCHOBHBIE JMHUH COAEpKaHUSA Kypca MareMaTuku B 5—-6 Kiaccax —
apumeTuyeckass M TeOMEeTpUYecKas, KOTOpbIE pPAa3BUBAIOTCA MapaJuIENbHO,
KaX/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT
JIpPYrol, a B TECHOM KOHTAKT€ M B3aUMOACHUCTBUU. Takke B Kypc€ MATEMATHKH
IPOUCXOJIUT 3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U OMUCATEIbHON CTATUCTUKH.

N3yuyenue apupmMernueckoro mMaTepuaia HAUMHAETCS CO CUCTEMATU3AIMHU U
pa3BUTHS 3HAHWM O HATYpaJbHBIX YKCIIAX, MOJYYEHHBIX HA YPOBHE HAyaJIbHOI'O
obmiero obpazoBanus. [Ipu 3TOM COBEpIIICHCTBOBAHNE BBIUUCIUTEILHON TEXHUKHU
U (OPMUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHUU COYETAETCS C pPa3BUTHUEM
BBIYUCIUTEIBHON KYJIBTYPBI, B YACTHOCTU C OOyUYEHHUEM MPOCTEHIIMM IpHEMam
NPUKHUJIKK U OLICHKHU PE3yJIbTAaTOB BbIUMCICHUU. 3yueHue HaTypalbHBIX YHCEN
npofoipkaercss B 6 Kilacce 3HAKOMCTBOM C HAYaJbHBIMU IOHSATHSAMH TEOPUHU
JEIIUMOCTH.

Havano u3yueHuss OOBIKHOBEHHBIX W JIECATUYHBIX ApOOEH OTHECEHO K S
KJ1accy. DTO MEpBBIA ATal B OCBOCHUM JPOOEH, KOrjaa MpOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJI€SIMU, MOHATUSAMH TeMbL. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
npo0eil B MOJIHOM 00BbEME MPEIIECTBYET M3YyUCHHIO JECATUYHBIX IPOOECH, 4TO
1eIecO00pa3HO C TOYKM 3PEHHS JIOTMKU W3JI0KEHHUS YHCIOBOM JIMHUHU, KOTJa
npaBuja JCHCTBUM C JIECATUYHBIMH JAPOOSMM MOXHO OOOCHOBAaTh yXkKe
U3BECTHBIMU QJITOPUTMAMHM BBIMIOJHEHUS JEUCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMHU.
3HAKOMCTBO C JIECATUYHBIMHU APOOSMU PACHIUPUT BO3MOKHOCTH JJII TTOHUMAHMS
O00YYarOIIMMUCS TIPUKIIAJHOTO TPUMEHEHHUSI HOBOM 3aMUCH TPU U3YUYEHUU JAPYTHUX
OPEIMETOB U IMPU MPAKTUYECKOM HcIonb3oBaHuu. K 6 Kiaccy oTHECEH BTOpOM



dTanl B H3YYEHUHM JApoOei, rje NPOUCXOJUT COBEPIICHCTBOBAHME HABBIKOB
CpaBHEHUSI W TpeoOpa3oBaHus JpoOed, OCBOCHHE HOBBIX BBIUUCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHWUE TEXHUKH BBIUMCICHUN, B TOM 4YHUCIIE 3HAYCHUU
BBIPAKEHUM, COIEpKAIIMX U OOBIKHOBEHHBIE, U IECITUYHbIE APOOU, YCTAHOBIECHUE
CBA3EH MEX1y HUMHU, pACCMOTpPEHUE MPUEMOB pellieHUd 3a7a4 Ha 1poOu. B Hauane
6 KJ1acca MPOUCXOANUT 3HAKOMCTBO C IIOHATHEM IIPOLIEHTA.

OCOOEHHOCTBIO HW3YYEHHS] TOJIOKHUTEIbHBIX M OTPHULATENbHBIX YHUCEI
ABJISIETCSI TO, YTO OHHM TAaK)K€ MOT'YT pacCMaTpUBATHCS B HECKOJIBKO 3TanoB. B 6
Kjlacce B Havaine u3ydeHusi Tembl «IloJoKuTenbHble U OTPULATENbHBIE YHCIIAY»
BbAeIsieTcd noarema «llemple uyuciia», B pamMKax KOTOPOHM 3HAKOMCTBO C
OTpULATENbHBIMA ~ YHCJIAMM W JEUCTBUSAMH  C  [OJOXUTEIBHBIMH U
OTPULATENbHBIMH YHCIAMU MPOUCXOAUT HA OCHOBE COJIEPKATEIBHOI'O MOJXO/A.
3TO MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAIOMIMXCS MPAKTHUECKH
CO BCEMU OCHOBHBIMU MOHATUSIMU TEMBI, B TOM YHUCJIE U C MPABUJIAMHU 3HAKOB MpPHU
BBITIOJTHEHUN apu(METHUECKNX NEeUCTBHA. V3ydeHne panroHanbHBIX YWCENT Ha
ATOM HE 3aKOHYMTCS, a OyJIeT MPOAOJIKEHO B Kypce anreOphl 7 Kiacca.

[Ipu oOydeHHM pEIIeHHIO TEKCTOBBIX 3ajady B 5—6 Kiaccax MCMONb3YHOTCS
apudmeTndeckue nmpuémsl pemieHus. [Ipu oTpaboTke BEIYUCIUTEIBLHBIX HABBIKOB B
5—6 Kiaccax paccMaTpHUBAIOTCS TEKCTOBBIE 33/a4d CIEIYIOLIMX BHJIOB: 33Ja4d Ha
JBWKEHUE, HAa YacTH, HAa NOKYNKH, Ha pPabOTy M MNPOU3BOAUTEIBHOCTh, Ha
IPOLIEHTHI, HA OTHOLIEHUS U Mponopuud. OOyJaronrecs: 3HaKOMSITCS ¢ IpUEMaMu
pelieHuss 3ajad  nepebopoM BO3MOXKHBIX BapUaHTOB, YydaTcsi paboTarh C
uH(popMalei, MpeacTaBIeHHOW B opMe TaOJIUILL WIU IHArpamMM.

B mporpamme ydeOHOoro kypca «Maremaruka» MOpPEeIyCMOTPEHO
dbopMupoBaHuE TPOIENEBTUUECKUX alreOpandyeckux IMpeicTaBieHui. bykBa kak
CUMBOJI HEKOTOPOrO 4YHCIa B 3aBUCHUMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa
BBOJUTCSI IOCTENEHHO. DyKBeHHass CHMBOJIMKA HIMPOKO HCIOIB3YETCA MPEkKIE
BCEro JJIA 3alMCH OOLIUX YTBEPXKICHUHA W MPEUIOKEHUH, GOopMyll, B YaCTHOCTHU
ISl BBIYUCIIEHUSI TEOMETPUYECKHUX BEJINYMH, B KAUYECTBE «3aMECTUTEIISD) YUCIIA.

B mporpamme ydeOHoro kypca «MaTemaTtukay NpeCTaBieHa HarjsaHas
reoMeTpus, HaIpaBJIeHHAas Ha pa3BUTHE o0pa3Horo MBIILLJIEHUS,
IPOCTPAHCTBEHHOT 0 BOOOPaKEHHU S, N300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3Tal
B M3YYEHUU T€OMETPUHU, KOTOPBIN OCYIIECTBISETCS HA HATJSIHO-TIPAKTUYECKOM
YpOBHE, OMHPAETCS Ha HarisgHO-00pa3Hoe MbIIUIeHHe oOydaromuxcs. bomnbias
pOJib  OTBOAMUTCS  MPAKTUYECKOM  JIEATEIbHOCTH, OIBITY, OSKCIEPHUMEHTY,
MozienupoBaHuto. OOyvaroniyecss 3HaKOMATCS C T€OMETPUUECKUMH (pUrypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C HUX MNPOCTEHIIMMHU KOH(QUTYpalUsIMH, ydarcs
n300pakaTb WX Ha HEIMHOBAHHOM M KieT4aTroil Oymare, paccMaTpHUBAaIOT HX
IpocTeMIneE CBOWCTBA. B mporecce u3ydeHUs HarysAIHOW T€OMETPHUM 3HAHMS,



NOJlyYeHHbIE O00YyYaroU[MMHUCA Ha YPOBHE HaudajdbHOIo OOIIero oOpa3zoBaHUS,
CUCTEMATU3UPYIOTCS ¥ PACIIUPSIOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 Kjaccax HM3y4yaeTcss WHTETPUPOBAHHBIN
npenMer «MaTtemaTuka», KOTOpBIM BKIIOYAaeT apu(pMETUYECKH wmartepuanl Hu
HAIJIAIHYI0 TE€OMETPHUIO, a TakKKe NpPOIEJEeBTUYECKUE CBEICHUS U3 aireopsl,
AJIEMEHTHI JIOTUKHU U Hayayla ONMHUCATEIbHON CTATUCTUKHU.

Ha u3ydenne yueGHOro kypca «Marematukay otBomutcs 340 yacoB: B 5
kimacce — 170 gacoB (5 wacoB B Hemento), B 6 kimacce — 170 gacoB (5 4dacoB B
HEJIETHO0).



COILEPKAHUE OBYYEHUA
5 KIIACC

HarypajabHble 4nc/ia M HYJIb

Harypansnoe umcno. Psg narypanbubix uucen. Yucno 0. M3o0paxeHue
HATypaJIbHBIX YUCE TOUKAMU Ha KOOPJAUHATHOU (YUCIOBOI) MPSIMOIA.

[To3uimonHass cucrteMa cuuciieHus. Pumckas HyMmepanusi Kak IpuMeEp
HETO3UITMOHHOW CUCTEMBI CUUCIIeHUs. JlecaTuuHasi cucTeMa CUMCICHUS.

CpaBHEHUE HATypaJIbHBIX YUCEN, CPABHEHHWE HATYPAJIbHBIX YUCE C HYJEM.
CniocoOb1 cpaBHeHus1. OKpyTieHHnEe HATypadbHbBIX YUCEN.

CroxeHue HaTypaJIbHBIX YKMCEN, CBOMCTBO HYJISI MPU CI0KEHUU. Bbruntanue
KaK JIelCcTBUE, OOPATHOE CIOXKEHHUIO. Y MHOXKEHUE HATypaJbHBIX YMCEJI, CBOMCTBA
HYJIs W €IWHULBI Tpu yMHOXKeHUHM. [leneHwe kak pgeicTBue, oOpaTHOE
YMHOXXEHUI0. KOMIIOHEHTHI JEUCTBUI, CBA3b MEXAYy HUMU. [IpoBepka pe3ynbprara
apupmMernueckoro naeMcTBusa. llepemecTurenbHOe W COYETATENIbHOE CBOWCTBA
(3aKOHBI) CIOXKEHUSI M YMHOXEHHUS, PACIPEACIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHUSL.

Hcnonp3oBanne OykB 151 0003HAYEHUST HEU3BECTHOTO KOMITOHEHTA U 3aIHCH
CBOMCTB aprU(PMETUUECKUX JTCHCTBUM.

JlenuTenu W KpaTHbIE YMCIIA, PA3JIOKEHHE Ha MHOxuTenu. l[Ipocteie u
coctaBHble yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeleM. 3aluch 4YUCIa B BHJE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

UucnoBoe BbIpak€HHE. BplunClieHME 3HAYEHHWI YHCIOBBIX BBIPAXKECHUH,
NMOPSAZOK  BBINIOJMHEHUS  JAeWcTBUM.  Mcnosb3oBaHWEe  NPU BBIYMCIIEHUSX
MEPEMECTUTEIIBHOTO M  COYETATEIbHOIO CBOMCTB (3aKOHOB) CJOXKEHHUS U
YMHOKEHUS, PacClpeeIUTEIbHOTO CBOMCTBA YMHOXKEHUSI.

Apodu

[IpencraBienne o Japobw Kak crmocobe 3amucu  4YacTH  BEJIWYHHBI.
OOpikHOBEHHBIE ApoOu. IlpaBuibHBIE W HempaBWibHbIE JpoOu. CmelraHHas
JpoOb, TPEJCTAaBJICHUE CMENIaHHOW JpoOM B BHJIC€ HENPAaBUIBLHON JpoOU U
BbIJICJICHUE II€JION YacTH 4Yucia U3 HempaBWIbHOU apodu. M3obpaxkenue apodeit
TOYKaMH Ha YUCIOBOM mpsaMoi. OCHOBHOE CBOMCTBO JipoOu. CokpaineHue JpooeH.
[TpuBenenue apodbu Kk HOBOMY 3HaMeHaTenm0. CpaBHEHUE APOOEH.

CrnoxeHue v BelYUTaHUE JIpoOei. YMHOXKEHUE U JieJieHue ApoOel, B3auMHO
oOpaTHbie 1pobu. HaxoxaeHune yacTu 1enoro v 1eaoro no ero 4YacTu.

Hecatuunas 3amuchk apoOei. [lpeacraBineHue necaTUYHOW ApoOW B BHIE
OObIKHOBEHHOHM. 300pakeHne AecATUYHBIX JApoOeld TOYKaMU Ha YHCIOBOMN
npsimoii. CpaBHEHHUE IECATUYHBIX JpOOeH.



Apudmernueckre AEUCTBUS C JECATHMYHBIMU JpoOsiMu. OKpyrieHue
JECATUYHBIX TPOOEH.

Penrenue TeKcTOBBIX 32124

Pemenue TekcTOBBIX 3amad  apudmerndeckuMm crocodbom. Pemrenue
JOoru4eckux 3aiad. Pemienuwe 3amad nepeOOpoM BCEX BO3MOXKHBIX BapHaHTOB.
Hcnonp30BaHue Npy pelieHUH 3a1a4 TabJIuI U CXEM.

Pemenne 3amau, copepKamMxX 3aBUCUMOCTH, CBS3BIBAIOIIUE BEIUYMHBL:
CKOPOCTb, BpEMsl, pACCTOSIHUE, LE€HA, KOJIMYECTBO, CTOMMOCTh. EJIHHMIIBI
U3MEpPEHUs: Macchl, 00bEMA, UEHBI, PACCTOSAHUSA, BPEMEHHU, CKOpPOCTH. CBA3b
MEXIy €IMHULIAMUA U3MEPEHUs KaKI0M BETUYUHBI.

Perienrie 0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBnenne JaHHBIX B BUIE TAOJHII, CTOIOYATHIX JUATPAMM.

Harasinnasi reomerpus

Harnsanele mnpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, JIyd, YroJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYXHOCTb, Kpyr. Yrou. [Ipsmoi,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YIJIbI.

JInuHa oTpe3ka, METPUUECKUE €OUHHULIBI JUIMHBL. [[TMHa J0MaHO#, mepUMETp
MHOTOyroJjibHuKa. MI3MepeHne 1 NOCTPOECHHUE YIJIOB C TOMOILBIO TPAHCIIOPTHUPA.

Harnsauele npeacrtaBieHuss 0 (Urypax Ha IUIOCKOCTA: MHOTOYTOJIBHUK,
OpsIMOYTOJIbHUK, KBaJpaT, TPEYroJIbHUK, O PaBEHCTBE (pUryp.

N3o6paxxenne ¢uryp, B ToM uucie Ha kierdarod Oymare. Iloctpoenue
KOH(pUTypaluidi U3 YacTed MPSIMOM, OKPYKHOCTH Ha HEJTMHOBAHHOW U KJIETYATON
Oymare. Mcnonb30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBAIpaTa.

[Imomane MOPSAMOYrodbHWKA W MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
IpsIMOYT'OJIbHUKOB, B TOM 4YHclie QUryp, M300paxxEHHBIX Ha KJET4aTol Oymare.
EnuHnne! namepenus miomanm.

Harnsgusie npencraBieHus O IPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOJIbHBIN
[apaJuIeIICIATIEN, KyO, MHOT'OI'paHHUKHU. N3o06pakenue IIPOCTEUILINX
MHOTOrpaHHUKOB. Pa3BépTku kyba u mapamienenunena. CosnaHue Mopenei
MHOT'OTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, TUIACTUINHA U APYTUX MaTEpUajoB).

OO0BEM TPAMOYTOJIBHOIO Mapasuienenunena, kyoa. EnuHuibl uzmepeHus
o0BEMa.

6 KJIACC

HarypaabHublie yucia

Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMU HATypajJbHBIMU UYHCIAMH.
UucnoBble  BBIpAKEHUS, MOPSJOK  JEWCTBHM,  HCHOIb30BaHHE  CKOOOK.
Hcnonp30BaHne mNOpH BBIYUCIEHUAX MEPEMECTUTEIBHOIO M COYETATEIBbHOIO
CBONWCTB CJIOXKEHUS U YMHOXKECHMSA, PACIPEIEIUTEILHOIO CBOWCTBA YMHOKCHMUS.
OxkpyrieHue HaTypaabHbIX YHCEIL.



JlenuTenu ¥ KpaTHbIE YKCIIa, HAMOOJBITUNA OOIIMI JEIUTENIb U HAaUMEHbIIIEe
oOuree kpaTHoe. JlenMMocTh CyMMBI U pou3BeieHus. [leneHune ¢ ocTaTKoM.

JApodu

OObIkHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO JApPOOM, COKpallleHHE IpOOeH.
CpaBHeHue U ynopsiiourBaHue ipooeil. Pemienue 3a1a4 Ha HaXOXKJEHUE YaCTH OT
[eJOro W IeJIOr0 MO ero 4acTu. [IpoOHoe 4Yucio Kak pe3ysibTaT JeJIeHHS.
[IpencraBnenne aecATHIHON TpOOU B BUJIE OOBIKHOBEHHOW POOU U BO3MOXKHOCTD
npeAcTaBlIeHUs OOBIKHOBEHHOM JpoOu B BUAE JeCITUUHOU. [lecaTuunbie Apodu u
MeTpuYecKas cucteMa Mep. ApudmMerudeckue AEHCTBUS U YUCIOBBIC BBIPAKCHUS
¢ OOBIKHOBEHHBIMHU U JICCATUYHBIMH JIPOOSMHU.

Otnomienue. [lenenne B JaHHOM OTHOIIEHWH. MacmTab, MOpomopIus.
[IpumeHeHue MponopLUU MpU PELIeHUH 3a]1a4.

[TonsaTHE npoueHTa. BelunciaeHrne NpoueHTa OT BEIUYMHBI U BEJIMYMHBI MO €€
NPOLIEHTY. BbIpakeHue MpOIEHTOB ACCATUYHBIMU IpoOsmu. Pemenue 3amau Ha
NpOLIEHTHI. BhipaskeHre OTHOLIEHUS BEITUYUH B MPOIEHTAaX.

HonoxuTenbHBIE U OTPULIATEIbHBIE YHCJIA

[TonoxurenbHble U oTpULATENbHbIE yucaa. Llenble yncna. Moaynp yucina,
reoMeTpuyecKas UHTeprpeTanus Moayns uyucia. M3o0paxkenue uucen Ha
KOOpAMHATHOM  mpsMou.  UYwucnoBele  mpoMexyTku. CpaBHEHME  4uCeln.
Apudmernyeckue AUCTBUSI C TOTOKUTEIBHBIMUA U OTPUIIATEILHBIMU YHCIAMHU.

[IpsamoyrosibHas cucTemMa KOOpAMHAT Ha IIoCKocTU. KoopauHaTel TOUKHA HA
IUIOCKOCTH, abcimcca u opauHara. [loctpoeHne Touek U GUryp Ha KOOpJIUHATHOM
MJIOCKOCTH.

BykBeHHbIEe BbIpaKeHUsI

[Ipumenenue OykB Jig  3alUCH  MaTEMaTHYECKUX  BBIPAXKEHUH U
npennoxxenuii. CBocTBa apudmerndeckux aercTBuil. bykBeHHBbIE BBHIPAKEHUS U
YUCJIOBBIE TMOJICTAHOBKUA. BYyKBEHHBIE pPABEHCTBA, HAXOXKJEHHE HEU3BECTHOTO
KOMITIOHEeHTa. Dopmysbl, (HOpMyJibl MEpUMETpa U IUIOMIAAN MPSMOYTOJIbHHUKA,
KBajipata, o0bEMa napajienenunena u Kyoa.

Penienue TekcTOBBIX 3a7a4

Pemenue TekCTOBBIX 3amady  apudMeTHYECKMM  crnocodooM. Pemenue
Jorudeckux 3ajad. Pemienue 3aiay nepeOoOpoM Bcex BOZMOXKHBIX BAPUAHTOB.

Pewmienne 3agau, comepXamux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEIUYUHBI:
CKOPOCTb, BpeMs, paccTosiHue, 1IEHA, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOJUTEILHOCTD, BpeMsi, 00bEM paboThl. EnuHUIBI HU3MEpEHHUs: Macchl,
CTOMMOCTH, PACCTOSIHHS, BPEMEHH, CKOpOCTH. CBsA3bp MEXKIYy €IUHUIIAMU
U3MEPEHUS KaXK10W BEJIMUMHBI.

Pemiennie 3amady, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIHUOHAIBHOCTHIO
BEJIMYUH, MIPOIICHTAMHU; PEILIEHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOIICHTHI.



OueHka U TPUKUIKA, OKpyrieHue pesyibrata. CocraBieHHe OyKBEHHBIX
BBIPAKEHUH T10 YCIOBUIO 3aJa4H.

[IpencraBnenre JaHHBIX C MOMOINIBIO Tabmuil U guarpamm. CronOuarbie
IUarpaMMbl: YTEHHE U NTOCTPOeHHE. YTeHNE KPYTrOBbIX TUArPAMM.

HarasinHasi reomerpust

Harnsaaele mnpencraBieHuss o (urypax Ha IDJIOCKOCTH: TOYKa, NpsiMas,
OTPE30K, JIy4, yroJj, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3auMHoe pacnonoxkeHue ABYX MPSMBIX Ha IUIOCKOCTH, MapajuielibHbIe
npsiMble, TEPIEHIUKYJIApHbIE NpsMmble. M3mMepeHue pacCTOSHHI: MEXIYy ABYMs
TOYKAMU, OT TOUYKH JI0 PAMOM, JUIMHA MaplIpyTa Ha KBAAPATHOU CETKE.

N3mepeHre W TMOCTpPOEHUE YIVIOB C IMOMOIIBIO TpaHcnopTupa. Bumel
TPEYT OJIbHUKOB: OCTPOYTOJIbHBIN, PSIMOYT OJIbHBIH, TYIIOYT OJIbHBIH,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeThIpEX YT OJbHUK, IPUMEPBI
YeTBIPEXYTOJbHUKOB. [IpAMOYTroNbHUK, KBaApaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHaned. M3o0paxeHue reomeTpuyeckux (Uryp Ha HEJIMHOBAaHHOMN
Oymare ¢ WCHOJNb30BAHUEM IMPKYJS, JIUHEHKHU, YTrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoeHnus Ha KieTdaroi Oymare.

[lepumerp MHoOroyroiabHuka. IloHsiTue momanu (QUrypbl, €IUHULIBI
u3Mepenus miomanu. [Ipubnmkénnoe uamMepeHue miomann Guryp, B ToM 4ucie
Ha KBaJipaTHOU ceTke. [IpubnmxEHHoe n3MepeHne JUIMHbI OKPYXHOCTH, TUIOLIAAH
Kpyra.

CumMmeTpus: IeHTpadbHas, 0CeBas U 3€pKajbHasi CHMMETPHUU.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

Harnsigueie MIPEACTABIICHHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajienenunen, KyO, mpusMma, NUpamMuaa, KOHYC, HWIWHApP, Imap u cdepa.
N300paxxenne npocTpaHCTBEHHBIX (uryp. [IpuMeps! pa3BEPpTOK MHOIOrpaHHUKOB,
mIMHApa U Konyca. Co3iaHue Mojenel MpoCTpaHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHAIIOB).

ITonatne o0bEMa, eaWHUILI HU3MepeHUus o00bEéMa. OOBEM NIPAMOYTOIHLHOTO
napajuieNnenunena, Kyoa.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHUS MpOrpaMMbl yuyeOHOro Kypca
«MaremaTnKa» XapakTepU3yITC:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTHKEHUSAM  POCCUMCKHUX
MAaTE€MAaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW WIIKOJIbI, K HMCIOJIB30BAHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp IpakaHCKOro oOiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C MpPAaKTUYECKHUM NIPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa3oBaHUsl Ha MPOTSHKEHHHM BCEH JKU3HU IS YCHEIIHOW MpO(ecCHOHATBHON
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CHOCOOHOCTBIO K HSMOLMOHAJIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJlad, pEIICHUH, PacCYKIEHUH, YMEHUIO BUJETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBlICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0miecTBa, TMOHUMAaHUEM MAaTEMAaTHUYECKOM HAyKW Kak cQepbl 4YeaoBeYecKOi
NEATENbHOCTH, ATAloB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALMUHU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTEMAaTHYECKOW KYyJbTYpPOH KaK CPEICTBOM
NO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUINMMU HABBIKAMHU MCCIIE0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
37I0POBbS, BEAEHUS  3J0pPOBOro  oOpa3za KU3HU  (3I0pOBOE€  MHUTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OITMOKY M TaKOr'o JKE MpaBa JPYroro 4eIOBEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAIoIIeH Cpenbl, IUIaHUPOBAHUS TOCTYIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUN ISl OKPY’KAIOWIEH CpeIbl, OCO3HAHWEM
100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelIeHus;

8) ajanTanus K M3MEHAWIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YKCIIE
YMEHUE YYUTHCS Yy JPYTrux JIOJIeH, MpUoOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTUX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoBaTh UJEH, MIOHATHS, TUTIOTE3bl 00 O0BEKTAX U SIBJICHUSAX, B TOM UHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHrus W JAeHcTBUs, (OpPMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

ba3oBble JJornueckue aeiicTBUA:

e BBUBJISITH U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKKM MAaTEMAaTHUYECKUX
00BEKTOB, TOHATHH, OTHOIICHUH MEXAYy TMOHITUSAMH, (OPMYJIUPOBATH
ONpPENECNICHUS  MOHATUW, YCTAaHABJIMWBATH  CYIIECTBCHHBIA  IMPHU3HAK
KJIacCU(UKAIIUNA, OCHOBAHUSA JJIsi OOOOIICHUS W CpPaBHCHHS, KPUTCPHUH
MPOBOJIUMOTr0 AHAJIN3A;

e BOCHpHHUMATH, (QopMynupoBaTh W  IPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIE W OOIIHE,
YCJIIOBHBIC;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeurss B (akTaxX, [aHHBIX, HAONIONCHUSX U YTBEPKICHHSIX,
npenjaraTh KpUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJIBI C HWCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKIEHUHN (MPSMbIE U OT
MPOTHUBHOT0), TPOBOIAUTH CAaMOCTOSTEIHLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKuX (aKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HauOoJiee TMOAXOMAIMNA C Y4IETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUER).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENIbCKUN WHCTPYMEHT IO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIONIME MPOTHBOpEUYHE, MpodiieMy,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh MCKOMOE U JlaHHOe, (opMHUpOBaATH
TUIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

NPOBOJUTH MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0OBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;
CaMOCTOSITEIBHO (hOopMyTHUpOBaTH 000OIIEHUSI U BBIBOJIBI 10 pe3yJIbTaTaMm
MPOBENEHHOTO HAOJIOECHUS, HUCCIIEIOBAaHMS, OIICHHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

MIPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCA, a TAKKE BBIIBUTATh
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITH HEJJOCTATOYHOCTh M HU30BITOYHOCTh HWHGOpPMAIUHU, JaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBAThb M MHTEPIPETUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUI0B U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMAUMU U WUIFOCTPUPOBATH
pelaeMbple 3aJaud CXeMaMH, JuarpaMmami, HWHOM TIpaukod U uX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe HeﬁCTBHﬂt

BOCIIPUHUMATH U (HOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHCHMS 1O XOAY PEUICHHUS
3a71a4l, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yNIbTAT;

e B Xx01i¢ 00CYXICHHS 3aJ]aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOU TEMBI,
npoOJeMbl, pelIaeMoi 3aJauu, BhICKAa3bIBATh HJIEH, HAICJICHHBIE HA MOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHHSMU JIPYTUX
YYaCTHHUKOB JHMaJiora, OOHApPYKHBATh Pa3U4M€ U CXOJICTBO MO3MUIIUN, B
KOppEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,

e TMPEICTABIATH pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTUTOPUH;

e TMOHHMMATh U MCHOJ30BATh MPEUMYIIECTBA KOMAaHAHON W UHJIUBUAYAIbHOM
paboTHI MPHU PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

e TMPUHUMAThH LIEJIb COBMECTHOW JAESITENbHOCTH, IJIAHUPOBATh OPraHU3AIUIO
COBMECTHOM palOThl, pacmnpenensTb BHIbI pabOT, JOroOBapUBATHCA,
00Cy»KIaTh MpoLIECC U pe3ylbTaT paboThl, 0000IIATh MHEHHUSI HECKOJIbKHUX
JIIO/ICH;

e YyYacTBOBaTh B TPyHmoBBIX ¢opmax paboTel (0OCyXkaeHUs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbI U JPYTHE), BBITOIHATH CBOIO YacCTh paOOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh Ka4eCTBO CBOET0 BKJIaJa B OOUIMN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHUS.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiicTBUSA

Camoopranusanus:

e CaMOCTOSITEIBHO COCTAaBJATH IUIAH, AJITOPUTM pEUIEHUs 3adadd (WiId €ro
4acThb), BBIOMpATh CHOCOO peleHuss ¢ y4€TOM HMEIOIIHUXCA PECypCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PENICHUH ¢ Y4ETOM HOBOM MHGOpPMAIIHIH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJVIEKT:

e BJIQJIETh CIIOCOOAMH CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLEcCca U pe3ysbTaTa
pelieHrns MaTeMaTUIeCKOM 3a/1auu;

e IMPEABUAECTH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLECHHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU MOCTABICHHOW LIENN U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTHKEHUS WIM HEJOCTHKEHHS LEIH,
HAXOJUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenuss B S5 kiacce OOy4arOIIMICS TOJYYUT CICIYIOIINE
IIPEAMETHBIE PE3YIbTATHI:

Yuciaa v BEIYMCICHUS

[lonumMaTh W  TpPaBWIBHO  YNOTPEOJSITH  TEPMHUHBI, CBSI3AHHBIE  C
HATypaJIbHBIMHU YHUCJIAMHU, OOBIKHOBEHHBIMU U JIECATUUHBIMU IPOOSIMHU.

CpaBHUBaTh M yHOPSIOYMBATH HAaTypajbHblE YHCIA, CpPAaBHUBATh B
MPOCTEUITNX CITydasx OOBIKHOBEHHBIC APOOH, TECATUYHBIC IPOOH.

CooTHOCUT,  TOYKY HA  KOOPJAWHATHOW  (YMCIIOBOM)  MpsIMOMl ¢
COOTBETCTBYIOIIMM €M YHCIOM U HU300pa)kaTh HATypaJbHbIE YHUCJIAa TOYKAMH Ha
KOOPJIMHATHOM (YUCIIOBOM) TIPSIMOMA.

Beimonasate  apudmeTndeckue ACUCTBUS € HATypalbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILINX CIIydasIX.

BrINonHATE NpOBEPKY, MPUKUAKY PE3YIIbTATA BIUUCICHUM.

OKpyIJIsITh HaTypaJIbHBIE YHCIIA.

Penienue TeKCTOBBIX 3aa4

Pemiath TeKCTOBBIE 3ajauu apuPMETUUYECKUM CIOCOOOM U C IMOMOIIBIO
OpPraHM30BaHHOI'0 KOHEYHOTr 0 Iiepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, conepxamue 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIUYHHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Ucnonp3oBaTh KpaTKUE 3alUCHU, CXEMbI, TaOJHIbl, OOO3HAYEHUS MpU
penieHny 3aaad.

[Tonp30BaTbCs OCHOBHBIMHU  €IMHUIAMH HW3MEPEHUS: LEHbI, Macchl,
paccTosiHMs, BPEMEHU, CKOPOCTH, BBIpaXKaTh OJHU EAWHUIIBI BEIUYUHBI 4epes
Ipyrue.

N3Bnekath, aHAIM3UPOBATH, OLICHUBATh MH(POPMAIIMIO, MPEACTaBICHHYIO B
Tabnuile, HAa CTOMOYATOM JUarpaMme, WHTEPIPETUPOBATH MPEACTABICHHBIC
JTAaHHBIE, UCIIOJI30BATh JTAHHBIC MPU PEUICHUHU 3a/a4.

Harasignas reomerpusi

[Tonp30BaThCA TEOMETPUUECKUMH MOHATUSIMU: TOUYKA, MpsAMasi, OTPE30K, JIyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh OpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpaA, HUMEHOIUX (opmy
U3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEPILIHMHA, CTOPOHA, C
MHOTOYT'OJIbHUKAaMH: YTOJ, BEpUIMHA, CTOPOHA, JWAroHalb, C OKPYXHOCTHIO:
paauyc, AuameTp, LEHTP.

N300paxxkath H3y4yeHHBbIE T'e€OMETpudYecKhe (GUrypbl Ha HEIMHOBAHHOW U
KJIETYaTON OyMare ¢ TOMOIIBIO IIUPKYJIS U JIMHEHKH.



HaxoauTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JVMHENKH, CTPOUTH OTPE3KHU 3aJaHHOW JJIMHBI; CTPOUTH OKPY>KHOCTH 3aJIaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIUIOB IIPSAMOYTOJBHHKA, KBAAPATa IS UX
NIOCTPOEHHSI, BBIYMCIIEHUS TUIOIIAINA U IIEPUMETPA.

Bbruucaste mepumerp M IUIOUIaNb KBajapaTa, MNPSMOYTOJbHHMKA, (QULYp,
COCTaBJICHHBIX M3 MPSIMOYTOJbHUKOB, B TOM 4ucie (uryp, m300pakE€HHBIX Ha
KJIeT4aTol Oymare.

[Tonp30BaThCd OCHOBHBIMU METPUYECKMMH EIWHHUIIAMU U3MEPEHUS [JIMHBI,
IUIOIAIM; BBIPAYKATh OJHU €IUHHUILIbI BEJIMYUHBI YEPE3 IpPYyTHUE.

PacniosnaBaTh mapamenenumnesn, KyO, HCHOJIb30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, PeOpo, I'paHb, U3MEPEHUs, HAXOAUTh HM3MEPEHHs Mapajielenumnesa,
KyoOa.

Bbruncasate 00béM KyOa, mapajuienenuiena o 3aJaHHbIM H3MEpPEHUsM,
MOJIH30BATHCS €IMHULIAMU U3MEPEHHs 00BbEMA.

Pemate HecnokHbIE 3aa4yM HAa HM3MEPEHHE TE€OMETPUYECKUX BEIWYUH B
IIPAKTUYECKUX CUTYALHSAX.

K koHmy o0ydeHuss B 6 kJjacce OOydaromuiics MOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YNIBTATHI:

Yucia 1 BBIYMCICHUSA

3HaTh M NOHMMAaTh TEPMUHBI, CBSI3AHHBIC C PA3JIMYHBIMM BUJAMHU YHUCEN U
crnocobaMy MX 3amUCH, HEPEeXOJUTh (€CM 3TO BO3MOXKHO) OT OJHOW (OpPMBI
3aIMCH YUClIa K APYromu.

CpaBHUBaTh M yHOPAJIOYMBATH 1IEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOu, CpaBHUBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BeimonHsaTh, coderas yCTHble U NMUCbMEHHBbIE NPUEMBI, apUPMETHUECKUE
JICUCTBUSI C HATYpaJbHBIMH ¥ UEIbBIMH  YHCIAMH, OOBIKHOBEHHBIMU U
JNECATUYHBIMU JPOOSMHU, MOJIOKUTENBHBIMUA U OTPULIATETLHBIMU YUCIIAMHU.

BbIYMCIISATE 3HAYEHUS YHCIOBBIX BBIPAXECHUM, BBINOJIHATH NPUKUIKY U
OLIEHKY pe3yibTaTa BBIUMCICHUN, BBIIOJIHATH NPeoOpa3OBaHUS YHCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apu(PMETUUECKUX IEHCTBUM.

CoOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSMOH C COOTBETCTBYIOIIUM €U
YUCIOM M H300pa)kaThb 4YHMCJa TOYKAaMH Ha KOOpPJAMHATHOM MNpPsSMOM, HaXOAWUTH
MOZYJIb YUCIa.

CoOTHOCUTH TOYKH B IIPSMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAUHATAMHU
3TOM TOYKH.

Oxkpyrnirh 1Leble YHuciia U ACCITHUYHBIE OpOOM, HAXOAUTh NPUOIMKEHUS
YHUCE.

YuciaoBbie 1 OyKBEHHbIE BbIPasKeHUSI



[Tonumats ¥ ynorpeOasiTh TEPMUHBI, CBS3aHHBIE C 3aMHUCHIO CTEIEHU YHMCIIA,
HAaXOJUTh KBaJApaT W KyO YMCIa, BBIYUCIIATH 3HAYCHHUS YHCIIOBBIX BBIPAKEHUH,
COZEpIKAIIUX CTEIICHMU.

[Tonp30BaThCs MpU3HAKAMH JIETMMOCTH, PACKJIAJAbIBATh HATYpPAJbHBIE YHCIIA
Ha MPOCTHIE MHOXKUTEIIH.

[Tonp3oBaThecs MacITaboM, COCTABIISITH TIPOIIOPIIMU U OTHOIIICHUS.

Hcnons3oBaTh OYKBBI 711 0003HAYCHUS YHCEIT TIPH 3aIMCH MaTEeMaTHISCKHUX
BBIpaKEHUH, COCTABIIATH OYKBEHHBIC BBIPAKEHUS U POPMYJIbI, HAXOUTh 3HAUCHUS
OYKBEHHBIX  BBIPQXKEHHUM, OCYIIECTBIsAsI  HEOOXOAUMBbIE TOACTAHOBKH U
npeoOpa3zoBaHus.

HaxoauThs HEeW3BECTHBIN KOMIIOHEHT PABEHCTRBA.

Pelenue TeKCTOBBIX 32124

Pemrate MHOTOIIAaroBbI€ TEKCTOBBIC 33724l apU(PMETUIECKHUM CIIOCOOOM.

Pemiate 3agauym, CBS3aHHBIE C OTHOIIECHUEM, MPONOPIIMOHATBLHOCTHIO
BEJIMYMH, IIPOIEHTAMU, PeIIaTh TPU OCHOBHBIE 3aJ1a4d Ha APOOU U MPOILICHTHI.

Pemate 3amaum, copepxampe 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIWYHHBI:
CKOpOCTb, BpeMsH, paccTosiHue, IIeHa, KOJIWYECTBO, CTOMMOCTD,
MIPOU3BOJIUTEILHOCT, BpeMs, O00BEM pabOThl, HCIONB3YS apuPpMETHUUECCKUE
JNEUCTBUS, OLEHKY, TMPUKUIKY, IIOJb30BaThCS  €IMHULAMU  HU3MEPEHUS
COOTBETCTBYIOIIUX BEJIMYMH.

CocrapisTh OyKBEHHBIE BBIPXKECHHS 10 YCIOBUIO 33J1aUH.

N3Bnekats wHOpMaLNIO, TPEACTABICHHYIO B TabOIWIaxX, Ha JIMHCHHOM,
CTOJIOYATOM WM KPYrOoBOW JWarpamMmax, HHTEPIPETUPOBATH MPEACTABICHHbIC
JTAHHBIE, UCITOJIB30BATh IAHHBIC MIPY PELICHUU 3aa4.

[IpencraBisaTs UHPOPMAIMIO C TTOMOIIBIO TAOJIUII, JIMHEHHON U CTOJIOYATOM
JarpaMm.

Harasinnas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpA, HUMEIOIUX (HopMy
U3YYEHHBIX T€OMETPUYECKUX IUIOCKHUX M TPOCTPAHCTBEHHBIX (DUTYp, MpUMEpHI
PaBHBIX U CHMMETPHYHBIX (DUTYD.

N300paxkath ¢ TMOMONIBIO  LUPKYJS, JUHEWKHU, TPaAHCIOPTHpa Ha
HEJIMHOBAHHOM M KJeTyaTod OyMmare H3y4YeHHBIE IIJIOCKUE TE€OMETPUUYECKHUe
burypsl 1 KOHQUTYpaLUKA, CAMMETPHUYIHBIC (PUTYPHI.

[Tonp30BaThCS  TEOMETPUYECKUMH  TIOHATHSIMH:  PAaBEHCTBO  GUTryp,
CHUMMETpPHUS, HCIOJb30BATh TEPMHUHOJOTUIO, CBSI3aHHYIO C CUMMETPHUEH: OCh
CHUMMETPHUH, LIEHTP CUMMETPHUH.

HaxoguTh BeIWYMHBI YIJIOB HM3MEPEHUEM C TOMOIIBKD TPAHCIIOPTHUDPA,
CTPOMUTH YIJIbl 3aIaHHOM BEJIMYUHBI, IT0JI30BATHCS MPH PELIEHUH 33/1a4 I'PalyCHOU



MEpOH YIJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIIOU
YTIIBI.

Beluncnars [iuHY JIOMaHOM, NEPUMETP MHOIOYTOJIBHMKA, IIOJIb30BATHCS
€AMHULAMU W3MEPEHHs UIMHBI, BBIPAXKATh OJHW E€IWHULBI U3MEPEHMS JUJINHBI
4yepes aApyrue.

Haxoaute, ncnone3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUA: MEKIY JBYMs
TOYKaMHM, OT TOYKH J0 NPAMOMU, IMHY IIyTH HA KBAJAPATHOU CETKE.

Boruncnate  miom@aas  (GUryp, COCTaBIEHHBIX M3 MPSMOYTOJIBHUKOB,
UCIIONIb30BaTh  pa30ueHue Ha MPSMOYrOJIbHUKK, Ha paBHble (UTYpHI,
JNOCTPAUBAaHUE [0 MPSAMOYIOJIbHUKA, I10Jb30BaTbCAd OCHOBHBIMU €IWHUILIAMU
U3MEPEHUS IUIOLIAAM, BbIpaXKaTb OJHW EIWHHIBI W3MEPEHMs IUIOIIANM 4Yepes3
Ipyrue.

Pacnio3sHaBaTh Ha MOJENAX M M300paXEHUSIX NHpPAMUAY, KOHYC, LMJIMHAD,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxxarh Ha KjieT4yaTol Oymare npsMOYyroJIbHBIN NapajueIenunes.

Boraucisate 00bEM IpsIMOYTOJIBHOTO Napajlieenunena, Kyoa, mojab30BaTbCs
OCHOBHBIMH €MHMIIAMU U3MEpPEHUs 00bEMa;

Pemats HecnoXHBIE 3a7a4d Ha HAXOXKICHUE T'€OMETPUYECKHUX BEIUYUH B
IPAKTUYECKUX CUTyalUsX.



TEMATHYECKOE INTAHUPOBAHMUE

5 KNIACC
HaumenoBanue paznena |KonnuectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYaOIIUXCSI
(Tembl) Kypca 4acoB COZIEp)KaHUE
HatypanbHbie uncna. 43 Hecaruunas Yurarp, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YUCIIA;
JleficTBHS ¢ HATYpaIbHBIMU CUCTEMA CUHCIICHUS. | NMPEAJAraThb M 00CyKAaTh CIOCOOBI YIIOPSIOUYNBAHUS YUCET.

qHCJIaMU

Psn nHatypanbHbIX
quced.
Harypanbhslii psia.
Yuco 0.
HarypanbHabie uncna
Ha KOOPJIMHATHOU
MPSAMOM.
CpaBHeHue,
OKPYIJICHUE

HaTypAJIbHBIX YHACEIL.

Apudmerudeckue
JICUCTBUA

C HaTypaJbHbIMU
yucjgamu. CBoicTBa
HYJIS IPU CJI0KEHUU
Y YMHOXXEHUU,
CBOMCTBA CIUHUIIBI
MIPU YMHOKCHUH.

MN300paxkaTh KOOPIAUHATHYIO IPSIMYIO, 0TMEYaTh YHCIIA
TOYKAMHU Ha KOOPJAUHATHOU NPSIMOW, HAXOAUTh KOOPIUHATHI
TOUKHU.

HccaenoBaTh cBoiicTBa HaTypaiabHOrO psiga, yucen 0 u 1
IIPU CJIOKEHUU U YMHOKEHUHU.

Hcnosab30BaTh NPABUJIO OKPYTIICHUS HATYPAJIbHBIX YUCE.
BoinoiHATH apupMeTHyecKre JeMCTBUA C HATYPAIbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYCHUS YHCIIOBBIX BBIPAXKEHUN

CO CKOOKaMHu U 6e3 CKOOOK.

3anucbIBaTH NPOU3BE/ICHUE B BUJI€ CTCTICHU, YMTATH
CTENEHHU, NCIO0JIb30BATh TEPMHUHOJIOTUIO (OCHOBAHMUE,
MOKAa3aTesb), BBIYMCIATH 3HAYEHH S CTCTICHEH.

BhINOJHATH NPUKUAKY ¥ OLEHKY 3HAYEHUW YHCIIOBBIX
BBIPAXEHUN, MPEAJIAraTh U MPUMEHATh IPHEeMbl IPOBEPKH
BBIYMCJICHU.

Hcnosb30BaTh NPU BHIYMCIEHUAX IEPEMECTUTEITBHOE

Y COYETATEIbHOE CBOMCTBA CIIOAKEHUS U YMHOXKEHHUSI,
pacrpeeuTeIbHOE CBOMCTBO YMHOXKEHUS; (POPMYIHPOBATH
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[TepemecTuTenbHOE
U coUYeTaTesIbHOS
CBOMCTBA CIIOKECHHUS
Y YMHOXKEHMUS,
pacnpeaeTuTeIbHOe
CBOMCTBO
YMHOKEHUS.
Jenmurenn

Y KpaTHBIE YUCJIA,
pa3I0KEeHUE Yncia
Ha MHOXXUTEJIN.
Jenenune

¢ ocratkoM. [Ipocteie
1 COCTaBHBIC YHMCIA.
ITpu3Haku
JIEITMMOCTH Ha 2, 5,
10, 3, 9.

CrenecHp

C HaTypaJlbHbIM
MOKa3aTeJIEM.
YucnoBble
BBIPAXKECHUS;
TOPSAJIOK JIEUCTBUM.
Pemenne TeKCTOBBIX
3aja4y Ha BCE
apupMeTHIeCcKue

U MPUMEHSATH NPaBuJIa IpeoOpa3oBaHUs YUCIOBBIX
BBIPKEHUI HA OCHOBE CBOMCTB apU(hMETUUECKHX JICHCTBHIMA.
HccaenoBath YnuCI0BbIE 3aKOHOMEPHOCTH, BBIABUIATH

1 000CHOBBIBATH rUNOTE3bl, JOPMYJIMPOBATH 00001IEHUS
U BBIBOJBI I10 PE3YJbTaTaM IPOBEAECHHOI O UCCIIEI0BAHUSL.
D®opMyJIMPOBATH ONPeAeIeHUS JICTIUTENS U KPAaTHOTO,
Ha3bIBATH JICIINTEIN U KPATHBIE YUCIIA; PACIO3HABATH
IIPOCTBIE U COCTABHBIE UKCIIa; (POPMYIUPOBATH

U IPUMEHATh IPU3HAKHU JAEIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM Pa3JIOKEHUS YMCIIa HA IIPOCThIE
MHOKHTENU; HAXOAUTh OCTATKH OT JACJIEHUS U HETIOJIHOE
YacCTHOE.

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJbHbIX YHCIAX, IPUBOAUTH MPHUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCE.
KoncTpynpoBars MmaTeMaTH4eCKHe NPEAJI0KEHUS

C MIOMOILBIO CBS30K «U», «HIIN», «ECIH. .., TO...).

Pemathb TekcTOBBIC 3a71a4u apUPMETHIECKUM CIIOCOOOM,
HCMO0JIb30BaTh 3aBUCUMOCTH MEXY BEITMYMHAMHU (CKOPOCT,
BpEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD U JIP.):
AHAJIM3UPOBATH U OCMBICJIMBATH TEKCT 33/1a4H,
nepedopMyJTHPOBATH YCIOBHE, M3BJIEKATH HEOOXOIUMBIC
JTaHHbIE, YCTAHABJUBATH 3aBUCHUMOCTH MEK]1y BETUUMHAMU,
CTPOMTH JIOTUYECKYIO IIEMTOYKY PACCYKICHUM.
MoaeanpoBaTh X0/ PELUICHUS 3aa4 C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKECHHUE
Y TTOKYTIKH

CXEMBbI, TAOJIHIIBI.

IIpuBoauTH, pa30MpPaTh, OUEHUBATH PA3ITUYHBIC PELICHUS,
3alMCHU PEIIEHUI TEKCTOBBIX 3aay.

Kpurnuecku oneHMBATh MOJIY4YCHHBIN pE3yIIbTarT,
OCYLIEeCTBJATH CAMOKOHTPOJIb, IPOBEPSISL OTBET

HAa COOTBETCTBUE YCJIOBUIO, HAXOAUTh OLINOKH.

PemaTsh 3a/1a4u ¢ mOMOIIBIO ITepedopa BCEX BO3ZMOKHBIX
BAPHUAHTOB.

3HAKOMUTBHCS C UCTOPHUE pa3BUTUA apUPMETUKU

Harnsinnas reomerpusi.
JIMHUM HA TITIOCKOCTH

12

Touka, ripsmas,
OTPE30K, JIy.
JlomaHas.
N3mepenue 1Hel
OTpe3Ka,
METPUYECKUE
€IMHULIBI
U3MEPEHUS JJINHBI.

OKpYXHOCTb U KpYT.

[IpakTuueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEN».
VYrom. [Ipsamoi,
OCTpPBIH, TYIIOU

Y Pa3BEPHYTHIN
yribl. 3mepenne

Pacno3naBaTh Ha yepTekax, pUCyYHKax, ONMCbIBATH,
WCIIOJIb3Ysl TEPMHUHOJIOTHIO, ¥ H300PaKaTh C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, MPAMYIO, OTPE30K, JIy4,
yToJl, JOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMEPBI OOBEKTOB PEATTBHOTO
MUpa, UMEIOIIHX (GOPMY U3yUEHHBIX (DUTYp, OLIEHUBATH UX
JIMHEVHBIE pa3MEpBL.

HUcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK UHCTPYMEHTHI
JUJIS1 TIOCTPOEHUSI M U3BMEPEHUS: U3MEPSTh JUIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOU JJIUHBI, YIOJL,
3aJJaHHOU BEJIMYMHBI; 0TKJIAABIBATH LINPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTh 33JJTAaHHOTO PAJINYCA.
HN306paxath KOHPUTYypaLIK TEOMETPUUYECKUX DUTYD

13 OTPE3KOB, OKPYKHOCTEW, NX YACTEN HA HEJIMHOBAHHOU

Y KJIETYATON Oymare; npeasiararb, ONMUCHIBATH U 00CYKIATh
CIOCO0BI, AJTOPUTMBI IIOCTPOECHUS.

Pacno3naBaTth 1 u300pakaTh Ha HEJIMHOBAHHOU
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YIJIOB.
IIpakTnyeckas
pabora
«IloctpoeHue
YIJIOB)»

U KJIETYATOM Oymare npsiMoid, OCTPBIi, TyTOH, pa3BepHYTHIN
VTJIbl; CPABHUBATH YTJIbL.

BbI4HCASITH IJTUHBI OTPE3KOB, IOMAHBIX.

IloHuMAaTh U MCNIOJIB30BATH MPH PellleHUM 32124
3aBHCHUMOCTH MEXK/y EUHULIAMU METPUUYECKON CUCTEMBI
Mep; 3HAKOMUTBLCS C HEMETPUUECKUMU CUCTEMaMU Mep;
BbIPAKATH JUIMHY B PA3JIMUHBIX €IUHULIAX U3MEPEHUSI.
HccaenoBath Gurypsl u KOHPUTYpaIUH, UCTIONb3YS

(G pOBBIE PECYPCHI

OOGBIKHOBEHHBIE APOOU

48

Hpo6s. [IpaBusbHbIE
1 HETIPaBUJIbHBIC
npoou. OCHOBHOE
CBOICTBO JIpo0OH.
CpaBHeHue npo0ei.
Cnoxenue

Y BEIYUTAHHUE
OOBIKHOBEHHBIX
npo0Oeit. CMelaHHas
IpoOb. YMHOKEHUE
U JIeJIEHNE
OOBIKHOBEHHBIX
Jpo0eii; B3aMMHO-
oOpaTHbIe JpOoOH.
Perienune TeKCTOBBIX
3aj1a4, CoJep KalIux
npoou. OCHOBHBIE

MoaeaupoBath B rpaduueckoi, mpeaMeTHou Gopme,

C IMOMOILBIO KOMITBIOTEPA ITOHATHUS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM IPOOBIO.

YuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NperIaraTtb, 000CHOBbIBATH M 00CYKIATH CIIOCOOBI
yHOpsI0UUBaHUS APOOEH.

HN3006paxkath 0OBIKHOBEHHBIE APOOH TOUKAMHU

Ha KOOPJIMHATHOM NPSAMOM; HCMOJIb30BATh KOOPAUHATHYIO
PSIMYIO JUJIL CPAaBHEHUS IpOOEH.

D®opMyJIHPOBaATH, 3ANIMCHIBATH € MOMOLIBI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW pOOU; MCIOJIb30BATH OCHOBHOE
CBOICTBO JIpoOU ISl COKpaIeHust Apo0eit U MpUBEICHHUS
JpoOU K HOBOMY 3HAMEHATENIO.

IIpeacraBasiTh CMEMIaHHYIO IPOOH B BUJIEC HETIPABUIILHOMN

Y BBIJICNATH LIETYIO YacTh YUCJIa U3 HEMPAaBUIBHOM 1poOH.
BeinosHATh apudmMeTHUecKue 1eiCTBUA

C OOBIKHOBEHHBIMU APOOSIMU; MPUMEHATH CBOMCTBA
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3a7a4u Ha JPOOH.
[Ipumenenue OykB
JUTSL 3aIIUCH
MaTeMaTHYeCKUX
BBIPAKEHUI

Y NIPEIJI0KEHU N

apu(METHICCKUX JTICHCTBUI I palliOHATH3AIIAN
BBIYHCJICHUM.
BbInoOJIHATH NPUKUAKY U OLEHKY PE3YyJIbTAaTa BHIYUCICHUN;

npeajgaratb U IpUMEHATDH IIPUEMBI IIPOBEPKHA BBIYMCJICHUH.

IIpoBoauTh MccieI0BAHUS CBOWCTB IPO0OE, omupasich

Ha YKCJIOBBIE HKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIC BHICKA3bIBAHUS

0 1po0sIX, MPUBOIANTH NPUMePbI 1 KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUU.

PemaTh TEKCTOBBIE 3a/1a4H, COJEpKAILINE APOOHBIE JAHHBIE,
Y 33]1a4¥ Ha HAXOKJICHHWE YAaCTH LEJIOT0 U LENOr0 110 €ro
YacTH; BBISIBJIATH UX CXOACTBA U Pa3Iu4Hs.
MoaeaupoBaTth X0/ pEIICHUS 3a1a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TAOJIMIIBI.

IIpuBoauTh, pa3dupaTh, OUEHUBATDH PA3JIMYHbBIC PELLICHNUS,
3aIIMCH PEIICHUN TEKCTOBBIX 3a/a4.

Kpurnyecku olieHUBATH I10Jy4YEHHBIN PE3YIIBTAT,
OCYLIECTBIIATb CAMOKOHTPOJIb, IIPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAMTH OLINOKH.
3HAKOMUTBHCH ¢ UCTOPHEi pa3BUTHS apUPMETUKU

Harnsgnas reomerpusi.
MHOIroyroibHUKU

10

MHOroyroJyibHUKH.
YeTbIpexyroiapHUK,
IIPSIMOYT OJIBHUK,
KBaJIpar.
[IpakTuueckas

OnuceIBaTh, HCNOJb3YH TEPMHUHOJIOTHIO, H300pPaKaATh

C IIOMOUIBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOyrOJIbHUKH.

IIpuBoaAUTH MPpUMeEPBI 0OBEKTOB PEATBHOI0 MUPA, UMEIOIIUX
(GbopMy MHOTOyTOJIbHHKA, IPSIMOYT OJIbHHUKA, KBapaTa,
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pabora
«ITocTpoenne
MIPSAMOYTOJIbHUKA

C 33/IaHHBIMU
CTOpOHAMU

Ha HEJIMHOBAHHOU
Oymarey.
TpeyroiapHUK.
[Inomans

U TIEPUMETP
MPSMOYTOJIbHUKA U
MHOI'OYT'OJIbHUKOB,
COCTABJICHHBIX U3
MPSIMOYT OJIBHUKOB,
€AUHULIBI
M3MEPEHNUS
TUIOLLAH.
Ilepumerp
MHOTI'OYT'OJIbHUKA

TPEYTrOJIbHUKA, OUEHUBATH NX JTUHEHHBIE pA3MEPHI.
BouI4HCaATH: IEPUMETP TPEYTOJIbHUKA, TPSAMOYTOJIbHHUKA,
MHOT'OYTOJIbHUKA; TUIOMIaAb NPAMOYTOJIbHUKA, KBaJgpaTa.
MN300paxaTh OCTPOYTOJIbHBIE, IPIMOYTOJIbHBIE

Y TYIIOYT'OJIbHBIE TPEYT OJIbHUKH.

CTpouTh Ha HETMHOBAHHOM U KJIeT4aTol Oymare KBajpar
Y IIPSAIMOYTOJIBHUK C 3aIaHHBIMU JUIMHAMU CTOPOH.
HccaenoBath cBOMCTBA IPSIMOYTOJIBHHUKA, KBAIpaTa IIyTeM
HKCIIEPUMEHTA, HAOJIIOICHHSI, U3MEPEHMSI, MOJEITUPOBAHMS;
CpPaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncTpynpoBars MmaTeMaTu4ecKHe NPeAJI0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN, «ITH000M».
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

O MHOTOYT'OJIbHUKAX, IPUBOAUTH MPUMEPbI

Y KOHTPIPUMEDBI.

HcciienoBath 3aBUCMMOCTD IUIOIIAIA KBAaApaTa OT JJIMHbI
€ro CTOPOHBL.

HUcnoab30BaTh CBOMCTBA KBAAPATHOU CETKH JJIsI IOCTPOCHHUS
¢buryp; pazdouBaTh NpIMOYTOJIbHUK HAa KBAJpaThl,
TPEYrOJbHUKH; COCTABJATH (PUTYPHI U3 KBAIPAaTOB

U TIPSIMOYT'OJIbHUKOB M HAXOJIUTh MX TUIONIA/b, pa30UBaTh
burypsl Ha IPAMOYTOJIBHUKH U KBAJIpaThl U HAXOAUTh UX
IUIOIIAb.

BripaxkaTh BEIWUYMHY IUIONAAN B PA3JIMYHBIX €IUHULAX
WU3MEPEHUS METPUUYECKON CUCTEMBI MEP, IOHUMATh

U MCII0JIB30BATH 3aBUCUMOCTH MEXAY METPUUECKUMU
€AVMHULIAMHA U3MEPEHMS TUIOIIAIN.
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3HAKOMUTBLCS ¢ NIPUMepPaMu PUMeHeHMsI TIOIIau
Y IIEPUMETPA B IIPAKTUUYECKUX CUTYALUSX.

Pemiars 3a1a4mn u3 peanbHOM KU3HU, NPeAIaraTb

U 00CY:KIATh Pa3IHYHbIE CIOCO0BI PEIICHUS 3a/1a4

JlecsTuuHbIC IPOOH

38

JlecsTnuHast 3an1Ch
npo0eii. CpaBHEHUE
JIECITUYHBIX
Tpooeit.

JlericTBus

C IECATUIHBIMU
JPOOSIMH.
OxkpyrieHue
JIECATUYHBIX
TpooOeit.

Perrenne TeEKCTOBBIX
3a/1a4, CoAepKaIINX
npoou. OCHOBHBIE
3a/1a4u Ha JIpooH

IIpeacraBasiTh 1eCATUYHYIO IpOOb B BUJI€ OOBIKHOBEHHOM,
YHMTATh U 3aNMCHIBATH, CPABHUBATH JICCATUYHBIE APOOH,
npeajaratb, 000CHOBBIBATH U 00CY:KIaTh CIIOCOOBI
YHOPSAI0YUBAHUS AECITUUHBIX TPOOEH.

H300paxkaTth necATUYHBIE APOOH TOUKAMU HA KOOPIUHATHON
IIPSIMOM.

BbISIBJSITH CX0/ACTBA U PAa3JIMYUs IPABII apu(PMETHIECKIX
JNEUCTBUM C HATYPAJIBHBIMU YHCIIAMU U JECATUYHBIMU
JIpOOSIMH, OOBSCHSITH HX.

BoINoJHATH apudMeTHICCKUE TSUCTBUS C ISCATHIHBIMH
JIpO0SIMU; BBHIMOJIHATH NPUKUIKY U OI[EHKY pe3yJibTara
BBIYMCJICHUU.

I[IpumeHATH cBOMCTBA apuPMETHUECKUX JEHCTBUN

JUISL palMOHAIN3alNH BEIYUCIIEHU .

I[IpuMeHATH NPABUJIO OKPYIJIEHHS JIECATUYHBIX IPOOEH.
IIpoBoauThH HCCIEIOBAHUS CBOMCTB JECATUUYHBIX IPOOEH,
OIHPAsICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHUCIIE

C IMOMOILbIO KOMIIBIOTEPA), BBIABUIATH THIIOTE3bI

Y TIPUBOJIUTH UX 0OOCHOBAHMSL.

Pacno3zHaBaTh UCTUHHBIE U JIOJKHBIE BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMePHI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHMSA U OTPULIAHUS BBICKA3bIBAHUN.
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Pemath TeKCcTOBBIE 337a4H, COEpKAILNE IPOOHBIE TaHHBIE,
Y Ha HAXOXKJI€HHE YaCTH 1I€JIOr0 U LENOro Mo ero 4acTy;
BBIAIBJISITh MX CXOJCTBA H PA3JIMYHSL.

MopeaupoBaTth X0/ PELICHUS 3a/1a4U C TOMOUIbIO0 PUCYHKA,
CXEMBI, TAOIUIIbI.

IIpuBoauTH, pa3déuparb, OEHUBATH PA3JIMYHBIE PEILICHNUS,
3aMHCH PELIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTth JpOOHBIMU YHCIAMU B PEAbHBIX )KU3HEHHBIX
CUTyaLUsIX.

Kputuyecku oneHuBaTh [10JIy4€HHBIN pe3yibTar,
OCYILECTBIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOIAUTh OUIMOKH.
3HAKOMUTBHCS C HCTOPUE pa3BUTUSA apUPMETUKU

Harnsanas reomerpust.
Tema u puryps
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3obpaxenue
MHOT'OT DPAHHHMKOB.
Monenu
NPOCTPAHCTBEHHBIX
TeJL.
IIpssMOyTOJIbHBIN
napasuieJenumne],
Ky0. Pa3zBepTku ky0a
Y Mapajienenumnesaa.
[IpaxTnueckas
pabora «Pa3BepTka
KyOa».

Pacno3HaBaTh Ha yepTe:Kax, pUCYHKAX, B OKPYKAKIIEM
MHpe MIPSMOYTOJIbHBIN TapaJijIeNienuIe, Kyo,
MHOT'OTPaHHUKH, ONIUCBHIBATh, MCIIO0JIb3Ysl TEPMUHOJIOTHIO,
OLICHUBATD JIMHECUHBIE PA3MEPBL.

IIpuBoauTH NpUMeEPBI 0OHEKTOB PEATHHOI0 MUPA, UMEIOIINX
(dbopMy MHOTOrpaHHUKA, MPSIMOYTOJIBHOTO MapajuieenuIea,
KyOa.

N300paxkaTh Ky0 Ha KJleTUaTOM Oymare.

HccaenoBath cBoiicTBa Ky0a, IPSIMOYTOJIBLHOTO
napajuiesIeune a, MHOTOTPAaHHUKOB, HCTIOJIb3YsI MOZEIIH.
Pacno3naBaTh U n300paxaTh pa3BepTKU Ky0Oa

Y Napajuieeunena.

MopeaupoBaTth Ky0 U napajienenures u3 OyMmara 1 npoyux
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O6bem kyo0a,
NPSIMOYTOJTBHOTO
napaJuiesnenureaa

MaTepuasoB, 00bICHATH CIOCO0 MOJIEIIUPOBAHMS.
HaxoauTs n3MepeHusi, BBIYUCIATH IUIOIIA (b TOBEPXHOCTH;
o0BbeM Kyba, MPSIMOYTOJILHOTO MapajuieNienuIea;
HCCJIeI0BAaTh 3aBUCUMOCTb 00beMa Ky0a OT JITMHBI €ro
pedpa, BBIABUTATh M 000CHOBBIBATH THIIOTE3Y.
HaoroaaTh ¥ IPOBOAUTH AHAJIOTHH MCSKITY MTOHATUIMA
TUTOIIAAN U 00BheMa, IEpUMETpa U TIIOMIAAN TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIC U JIOXKHBIC BRICKa3bIBAHUS

O MHOTOTpaHHUKAX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOMTH BHICKA3bIBAHUS ¥ OTPUIIAHSI BHICKA3bIBAHHIA.
PemiaTh 3a1a4u U3 peanbHON KU3HU

[loBTOpEeHuEe n 0000IEHNE

10

IToBTOpEeHue
OCHOBHBIX NOHATUM
Y METOJIOB Kypca

5 knacca,
00001IeHne 3HAaHU T

Boe1unciasaTh 3Ha4eHUs BBIPAKECHUH, COAEPKALLNUX
HaTypajibHbIE YMCIIa, OOBIKHOBEHHBIE U IECSITUYHBIE TPO0H,
BBINIOJIHATH MPE00OpPa30BAHMSI YUCEN.

Br10MpaTh c1ocod cpaBHEHNs YUCEl, BBIYMCIICHHM,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX ACHUCTBUI

JUISl PalMOHAIM3aLMY BEIYUCIICHU .

OcyuecTBJIATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JICHCTBUM
Y CaMOIIPOBEPKY PE3YJIbTaTa BbIUNCICHHMN.

Pemiatp 3a1a4m U3 peaabHOU )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS JUIsl pELICHUS 3a1a4 U3 JpYrux
y4€OHBIX MTPEAMETOB.

PemaTs 3a1a4n pa3HbIMH CTIOCO0AMH, CPABHUBATH CIIOCO0BI
pelleHNs 3a/1a4, BLIOMPATh PAIMOHAJILHBIN CIIOCO0

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170
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6 KJIACC

HanmenoBanue pasnena |Komnuectso OcHoBHOE OCHOBHBIE BUJIbI J€ATEIHHOCTH 00YyYaIOIINXCS
(Temnl) Kypca 4acoB colepKaHue
HatypanbHbie uncia 30 Apudmernueckue BoInojHaATh, apupMeTHuyecKue 1eicTBUSA C MHOTO3HAYHBIMU
JEUCTBUS HaTypaJbHbIMU YUCJIAMH, HAXOAUTh 3HAYEHUS YUCIIOBBIX
C MHOTO3HAYHBIMU BBIPAKEHUN CO CKOOKaMU 1 6€3 CKOOOK; BHIYMCJISATH
HaTypajibHbIMU 3HAYEHHUS BBIPAKEHUM, COEPIKAIUX CTEIICHH.
yuciaamMu. Yuciossle | BbINOJIHATH NPUKUAKY M OLEHKY 3HAUEHUIN YMCIOBBIX
BBIPAXKEHUSI, BBIPAKCHUH, IPUMEHATH PUEeMbI IPOBEPKH PE3yJIbTATA.
MOPSZIOK IEVUCTBUH, HUcnonb30BaTh NPH BHIYUCICHUSAX IIEPEMECTUTENBHOE
WCIIOJIb30BaHUE Y COYETaTEJIbHOE CBOWCTBA CIIOKEHUS U YMHOXKECHUS,

cko0ok. OkpyriieHue
HATypaJIbHBIX YUCEIL.
Jlenurenu u KpaTHbIe
Yrclia; HAUOOJIbIIUN
001U TeTUTENb

Y HauMEHbIIIee
o011iee KpaTHOE.
JlenuMocTh CyMMBI

Y TIPOM3BEICHUS.
Jenenune

C OCTaTKOM.
Pemenne TekcToBBIX
3aa4

pacnpeneuTeNbLHOE CBOUCTBO YMHOXKEHHUSI OTHOCHTEIIBHO
CJIO’KEHHMSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBHUH.
HccnenoBaTh YMCI0BbIE 3aKOHOMEPHOCTH, TPOBOJAUTH
YUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATH U 000CHOBBIBATH
THIOTE3bI.

DopMyTHPOBATH ONPeeICHUs ICJIUTENS U KPaTHOTO,
HAUOOJBIIETO OOIIETO ASIUTENS U HAUMEHBIIIEro 00IIero
KpaTHOI0, IPOCTOT0 U COCTABHOI'O YHCET; UCIIOJIb30BATh 3TH
MOHSITUSA MPU PEIICHUHU 3a/a4.

IIpuMeHATH aJIrOPUTMBI BEIYUCIICHUSI HAUOOJIBIIIET0 00IIIEero
JENUTENS] 1 HAUMEHBIIIEro 00IIEero KpaTHOrO IBYX YUCEN,
AJTOPUTM Pa3JIOKEHUS YMCIIA HA TPOCThIE MHOKUTEIH.
HccaenoBath ycinoBus neauMocTy Ha 4 u 6.

HccaenoBath, 00Cyx1aTh, (GOPMYJIUPOBATH
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H 000CHOBBIBAThH BbIBO/I O YUCTHOCTH CYMMBbI, IIPOU3BCICHUA:

JIBYX YETHBIX YUCEJI, IBYX HEUETHBIX YUCIIE, YETHOTO

Y HEYETHOT'O YUCeTl.

HccaenoBath CBOMCTBA JETMMOCTH CYMMBI U IPOU3BEICHUSA
qyuced.

IIpuBoAMTH NPUMEPBI YUCEI C 33JAHHBIMUA CBOWCTBAMH,
pPacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKIACHUS

O CBOMCTBaX YUCEIl, OMPOBEPraTh HEBEPHbBIC YTBEPKIACHUS

C IMOMOIIBI0 KOHTPIIPHUMEPOB.

KoncTpynpoBars MaTeMaTH4YeCKHE MPeIJI0/KESHUS

C IMMOMOUIBIO CBSI30K «W», KUJIN», «ECIH. .., TO...M.

PemaTh TEKCTOBBIE 3371a4H, BKJIFOYAIOIINAE TOHATHS
JNETUMOCTH, apu(PMETUYECKUM CTIOCOOOM, UCTIOIB30BaTh
nepedop BCeX BO3MOKHBIX BAPUAHTOB.

MoaeanpoBaTh X0/ PELUICHUS 3a]a4H C IOMOILBIO PUCYHKA,
CXEMBblI, TaOJIHUIIBI.

IIpuBoauTH, pa30MpPaTh, OLIEHUBATDH PA3TTUYHBIC PEIICHUS,
3alMCH PEIIEHUH TEKCTOBBIX 3a7ay.

Kpurnyecku oneHMBATh NIOJIyYE€HHBIN PE3YJIbTAT, HAXOAUTH
OILIMOKH, OCYIIECTBISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHIO

Harnsimnas reomerpus.
[IpsiMbIe HA TJTOCKOCTH

[leprieH UK YyIISIpHBIE
NpsIMBIE.
[TapaytenbHbie
IpsIMBIE.
Paccrosinue mexay

Pacno3naBaTh Ha yepTe)kax, pUCYHKaX CIIydyad B3aHMHOTO
PaCIIONOKEHUS ABYX MPAMBIX.

HN300paxaTh C IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

HA HEJIMHOBAHHOM U KJIETYATOU Oymare JiBe repeceKaronunecs
NpsIMbIE, IBE MapaAJIEIbHbIE NPSIMbIE, CTPOUTH MIPSAMYIO,
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JIBYMS TOUKAMH,
OT TOYKH JI0 IPSIMOM,
JUIMHA Mapuipyra

Ha KBA/IPaTHOMU CETKE

NEPHEHANKYIISIPHYIO TaHHOM.

IIpuBoAMTH NPUMeEPBI NAPAIIEIBHOCTH

Y NIEPIEHAUKYJISPHOCTHU MPSMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHINKYJISPHbBIE

Y TIapaJuIeIbHbIE CTOPOHBI.

H300paxkaTh MHOTOYTOJIBHUKY C TAPAJIIETBHBIMU,
NEPIEHANKYJIAPHBIMA CTOPOHAMU.

HaxoauTthb paccTosiHue MKy ABYMsI TOYKAMH, OT TOUKH
110 NIPSIMOM, JUIMHY ITyTH HAa KBAaJIPATHOM CETKE, B TOM YHUCIIE
UCHIOJIBb3YsI IM(PPOBBIE PECYPCHI

J{pobu

32

OOBIKHOBEHHAS
JIpo0b, OCHOBHOE
CBOMCTBO J1po0H,
COKpaIreHue Ipooeii.
CpaBHeHue

¥ YIIOPSIIOYNBAHHC
pooeit.
Jlecsituanbie 1podu
U METpUYECKast
cUcTeMa Mep.
Apudmerndeckue
JICMCTBUS

¢ OOBIKHOBEHHBIMHU
U JIECITHUHBIMU
JPOOSIMH.
OTHo1IeHuE.

CpaBHUBaATH U YNOPSIA0YMBATH JpOOU, BLIOUPATH CIIOCO0
CpaBHEHUS IPOOEH.

IIpeacraBasiTh qecATUYHbBIC TPOOU B BUJI€ OOBIKHOBEHHBIX
npo0Oeit 1 0OBIKHOBEHHBIC B BHJIC JICCATUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHbIE MPeACTABJIEHUA IPOOHBIX YHUCEIT MPH UX
CpPaBHEHUH, IPHU BBIYUCICHUSIX.

Hcnoab30BaTh JeCATHYHbBIC APOOU MpU TpeoOpa3oBaHUU
BEJINYMH B METPUUYECKON CUCTEME MEP.

BoinoyHaTh apuMeTHUecKHue A1eHCTBUS

C OOBIKHOBEHHBIMU U JIECSITUYHBIMU JPOOSIMHU.

BbIYHCIATH 3HaUYCHUS BBIPAXKEHUM, COJCPIKAIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH, BBITTOTHSITh
npeoOpazoBaHus Ipodei, BLIOMPATH CMOCO0, MPUMEHATH
CBOMCTBA apr(pMETUUECKUX JEUCTBUH JIJIs1 pallMOHATM3ALNH
BBIYHCIICHU.

CocTaBisATh OTHOIICHUS U TPONOPIIUU, HAXOAUTH
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JleneHue B JaHHOM
OTHOIIICHUH.
Macmita0,
MIPONIOPIIHA.
[TonsTHE MpoLIEHTA.
Breruucnaenue
MPOLICHTA

OT BEJIMYUHBI

Y BEIUYUHBI 110 €€
MIPOLICHTY.

Pemenue TeKCTOBBIX
3a7a4, COIEpKAIINX
JpOOHU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIICHUE
JUTMHBI OKPYKHOCTH
K €€ THaMETPYy»

OTHOILIEHUE BEJIMYMH, JCTUTh BEIMUUHY B IaHHOM
OTHOLICHHH.

HaxoauTth 3kcnepuMeHTaIbHBIM IyTeM OTHOIICHHE JITUHBI
OKPY>KHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBath MacuTad Kak OTHOLIEHUE BEJINYMH,
HAXOIMTh MacIITad MIaHa, KapThl U BBIYUCIATH PACCTOSIHHUS,
UCIIOJIb3YsI MacIlTal.

OO0BSICHATB, UTO TAKOE MPOIICHT, YIIOTPEOISITH 000POTHI peUH
CO CJIOBOM «IIPOLIEHT.

BbIpaskaTh MPOLIEHTHI B IPO0SX U APOOU B MPOLICHTAX,
OTHOILIEHUE IBYX BEJIIMYUH B MPOILICHTAX.

BbIuncasTh MPOLEHT OT YKCIIA U YUCIIO MO €ro NPOLEHTY.
OKpyrasaTh IpoOH U MPOIEHTHI, HAXOAUTh MPUOIMKCHUS
YHCEl.

Pematp 3a1a4un Ha 9YacTH, IPOIICHTHI, MPOTIOPIUH,

Ha HaXO0XJIeHHE ApoOu (MIPOLIEHTA) OT BETUYMHBI U BEITMYNHBI
o ee Ipoou (MPOLIEHTY), APpoOH (TIPOLIEHTA), KOTOPHIi
COCTAaBJISIET OJHA BEJIMYMHA OT JAPYrOil.

IIpuBoauTh, pa3zdupaTh, OEHUBATH PA3JINYHbIC PEILICHUS,
3aMyCH PEUIeHUH TEeKCTOBBIX 3a/1ad.

N3BaexkaTs nHGoOpMaNUIO U3 TaOIHIl U TUATPAMM,
UHTEPIPETUPOBATH TAOIIMYHbIE JAHHBIE, ONPEIENIATh
HanOoJIbllIee 1 HAMMEHBLIEE U3 MPEICTaBICHHBIX TAHHBIX

Harnsanas reomerpust.
Cummerpus

OceBas cuMmeTpus.
LlentpanbHas

Pacno3HaBaTh Ha yepTeKax U N300paKEHUIX, H300PakKaATh
OT PYKH, CTPOUTH C IIOMOIIBI0O HHCTPYMEHTOB QUTypy
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CUMMETPHUSL.
[TocTtpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
paborta «OceBas
CUMMETPUS.
Cummerpust

B [IPOCTPAHCTBE

(OTpe30K, JTOMaHyI0, TPEYTOJbHUK, IPSIMOYTOJIbHUK,
OKPYXHOCTb ), CAMMETPHUYHYIO JAHHON OTHOCUTEJIBHO
IIPSIMOU, TOUKHU.

HaxoauTs npuMepbl CHMMETPUU B OKPYIKAOIIEM MUPE.
MopeaupoBathb u3 Oymaru Be (pUrypbl, CAMMETPHUYHbIE
OTHOCHUTENBHO NPSIMO; KOHCTPYMPOBATh F€OMETPUUECKUE
KOH(UTypaliy, UCIIOJIb3YsI CBOMCTBO CHMMETPUHU, B TOM
YHCIIe ¢ TOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath CBONCTBA N3YUYEHHBIX (DUTYD, CBSI3aHHBIE

C CHMMETPHEHl, UCTIONb3Ys SKCIIEPUMEHT, HAOIIOACHNUE,
MOJIEIIMPOBAHUE.

O00cHOBBIBATB, ONIPOBEPraTh C IOMOIIbIO KOHTPIPUMEPOB
YTBEPXKJICHUS O CHMMETpHUH (pUryp

BoipaxxeHus ¢ OykBaMu

[TpumeneHue 6ykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPAXKECHUN

Y IIPEIIIOKEHUM.
bykBeHHbIE
BBIPAKECHUS

Y YUCIIOBBIE
MIOJICTAaHOBKH.
bykBeHHbIE
paBEHCTBA,
HaXO0XKJCHUE

Hcnoab3oBaTh 0YKBBI J1J11 0003HAYCHUS YUCE, TIPHU 3aIMUCH
MaTeMaTHYECKUX YTBEPKIACHUMN, COCTABIATh OYKBEHHBIC
BBIPAYKEHUS 110 YCIOBHIO 33J1a4H.

HccnenoBaTh HECIOKHBIC YUCTIOBBIE 3aKOHOMEPHOCTH,
UCIIO0JI30BaTh OYKBBI JJIsI UX 3aIKCH.

Bb1uMcsiTh 4MCIIOBOE 3HaUCHHE OYKBEHHOTO BBIPAKCHUS
IIPH 33JIaHHBIX 3HAYCHUSAX OYKB.

3anuceiBaTh (POPMYJIbI: IEPUMETPA U IUIOIIAAN
MPsSIMOYTOJIbHUKA, KBAJIpaTa; JJIMHbBI OKPY>KHOCTH, TUIOIIAIHA
KpPyTa; BHINOJHATH BHIYUCJIEHHS 110 ’TUM (popMynam.
CoctaBasaTb GopMyJibl, BEIPAKAIOIIUE 3aBUCUMOCTH MEXKTY
BEJIMUMHAMHU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LICHA,
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HEU3BECTHOI'O KOJINYECTBO, CTOUMOCTh; IIPOM3BOAUTENBHOCTD, BPEMS, 00bEM
KOMIIOHEHTA. padOoThI; BBIMOJIHATH BBIYMCICHUS 110 3TUM (OpMYIaMm.
Dopmyiibl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apU(PMETUIECKOT O
NENCTBUA
Harnsinnas reomerpus. 14 YeTeIpexyrobHUK, MN3006paxkaTh Ha HETMHOBAHHOM U KJleTYaTOM Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJbHUKOB. | YETBIPEXYT'OJIbBHUKH C 3aJaHHBIMUA CBOMCTBAMM:
[IpssMOYTOJIbHUK, C NapaJlICIbHBIMU, NIEPIEHAUKYIIAPHBIMYU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTUaroHaliei.
N3mepenue yrios.
Bungnr
TPEYTOJILHUKOB.
[Iepumerp
MHOT'OYT OJIbHUKA.
[Tnomane purypsl.
DopmyJibl
nepuMeTpa

Y TTOIIan
MPSIMOYTOJIbHUKA.
[TpubnmxeHHoe

HN3MCPCHUC IUIOIaau

buryp.
[IpakTueckas

CTOPOHAMHU, MPSMBIMU YTJIAMHU U JIp., PABHOOEIPEHHBIN
TPEYTOJbHUK.

IIpensnaratb u 00CyK1aTh CNIOCO0BI, AJITOPUTMbI
IOCTPOEHUS.

HccnenoBath, UCIONB3Ys HKCIIEPUMEHT, HAOIIOICHHE,
MOJIEJINPOBAHUE, CBOMCTBA NPSIMOYTOJIbHUKA, KBaJpaTa,
pa30MBaTh HA TPEYTOJbHUKHU.

O00CHOBBIBATH, ONIPOBEPIraTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEP)KJEHHUS O MPSIMOYTOJIbHUKE, KBaJpaTe, pacno3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

N3mepsTh M CTPOUTH C MOMOUIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT OJIbHUKE, CPABHUBATH YIJIbI;
pacno3HaBaTh OCTPBIE, IPSIMbIE, TYNbIE, PA3BEPHYTHIE YTJIbI.
PacnozHaBaTh, H300paskaTh OCTPOYTOJIbHBIN,
PSAMOYTOJIBHBIN, TYTOYT'OJIbHBIM, paBHOOCIPEHHBIH,
PABHOCTOPOHHUU TPEYT OJIbHUKHU.

BbruncasiTb nEpUMETP MHOTOYTOJIbHUKA, ILTOIIA/Ib
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pabota «ILnomans
KpyTra»

MHOTOYTOJIbHMKA pa30MEHUEM Ha TPSIMOYTOJIbHUKH,

Ha paBHbBIC (DUTYPHI, UCTIOTH30BATh METPUUECKHUE €TUHUIIBI
U3MEPEHUS JTMHBI U TUTOIIAIH.

Hcnoab3oBaTh NpUOJIMKEHHOE M3MePEHHe JIJTHH

U TUIOIIAJIeN Ha KJIeT4yaToi Oymare, mpuOIMKeHHOE
U3MEpPEHHUE JUIMHBI OKPYKHOCTH, TUIOMIAINA Kpyra

[ [o10O)KUTENBHEIE
Y OTPUIIATEIbHBIE YHCIIA

40

Llenpie uncna.
Monayne yncna,
reoMeTpuIecKast
VHTEPIIPETALHS
Moy, YucimoBbie
MIPOMEXYTKHU.
[TonoxurenbHbIC

Y OTPULIATENIbHBIC
yucna. CpaBHeHUe
MTOJIOKUTEIIBHBIX

1 OTPHUIIATEIIbHBIX
YHCEeII.
Apudmerndeckue
JICHCTBUSA

C MOJI0XKUTEIbHBIMHA
1 OTpHUIIATEIbHBIMHU
YHUCJIaMU.

Pemenune TeKCTOBBIX
3a7a4

IIpuBOAMTH NPUMeEPBbI UCIIOIB30BAHUS B PEAIBHON KU3HU
IIOJIOYKUTEIIBHBIX U OTPULIATENIBHBIX YUCEIL.

N300paxkaTh LiebIe YKCIIa, TOJIOKUTEIbHBIC

Y OTPULIATENIbHBIE YHCIIAa TOYKAMHU HA YUCIOBOU MPSAMOi,
HCIOJIb30BATH YHCIIOBYIO NPAMYIO JUIsl CDAaBHEHHSI YHCEIL.
IIpuMeHSATH MpaBHJIa CPABHEHUS], YHOPSAA0YHMBATD 1IENIbIC
4yucia; HAX0AUTh MOAYJIb YUCIA.

D opMyTHPOBATH NPABWJIA BHIYUCIEHUS C MTOJOKUTEIbHBIMU
Y OTPULIATENIBHBIMHU YU CIIAMH, HAXOAUTH 3HAYCHUS
YUCJIOBBIX BBIPAYKEHUM, COAEPKAIIUX TEUCTBUSA

C MOJIOKUTENIBHBIMU U OTPULATEIbHBIMA YU CIIAMMU.
IIpuMeHSTH CBOMCTBA CIIOKEHUS U YMHOKEHHUS

JUI IpeoOpa30BaHusl CyMM U IIPOU3BEACHUN
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HpCIICTaBJIeHI/IG JaHHBIX

[IpsimoyTOJIbHAA
CUCTEMA KOOPIUHAT
HAa IJIOCKOCTH.
KoopanHatel Touku
Ha TUIOCKOCTH,
aOcuucca

U OpJIMHATA.
Cronbuarsie

U KPYTOBBIC
JUarpaMMbl.
[IpakTnueckas
pabora «Iloctpoenue
JTarpaMm».
Pemnienne TekCTOBBIX
3aJ1a4, CoAepKalux
JTAaHHBIE,
MPE/ICTaBIICHHbIE

B TabIUIIaX

Y Ha JuarpaMmax

OO0BsACHATH M MILJIIOCTPUPOBATH NMOHATHE ITPSIMOYT OJIBHON
CHUCTEMBI KOOPAUHAT Ha IJIOCKOCTH, UCIIONIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH HA KOOPJANHATHOMN INIOCKOCTH
TOYKHU U QUTYpPBI 110 33JaHHBIM KOOpAUHATaM, HAXOAUTh
KOOpIAMHATBI TOYEK.

YuraTh cTON0YATHIE U KPYTOBBIE JUATPAMMBI;
HHTEPNPETUPOBATH JJaHHBIC; CTPOUTH CTOIOYATHIE
JyarpaMMBl.

Hcnoab3oBaTh HHPOPMALMIO, IPEICTABICHHYIO

B TaOJMIaX, HAa AMarpaMMax Jyuisl pelIeHus] TEKCTOBBIX 3aa4
Y 33/1a4 U3 PEATbHOMN KU3HU

Harnsianas reomerpust.
@urypsl B IpOCTPAHCTBE

[IpssMOyTONIBHBIN
napaiesenumne],
KyO, npu3ma,
nupaMujia, KOHyc,
HWIMH]IP, 11ap

u cdepa.
N300pakenue

Pacno3HaBaTh Ha yepTekKax, pUCyHKax, ONUCHIBATH
NUPAMULY, IPU3MY, LIAIUHAP, KOHYC, IIap, H300paaTh Ux
OT PYKH, MOJEJIMPOBATh 13 OyMaru, MjaacTUIMHA, TPOBOJIOKHU
U JIp.

IIpuBoguTh NpUMepPbI 0OBEKTOB OKPYKAIOIIETO MUPA,
UMEIOMINX (OPMbI Ha3BaHHBIX TEJl.

Hcnonab3oBaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, TPaHb,
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POCTPAHCTBEHHBIX
dburyp. [Ipumepnr
pa3BepTOK
MHOTOTPAaHHHUKOB,
WIMHPA U KOHYCA.
[IpakTrueckas
pabora «Coznanue
Mojienen
MPOCTPAHCTBEHHBIX
buryp».

[TousiTne oOBbeMa;
CIIMHUIIBI U3MEPCHHUS
oobrema. O0BeM
TPSIMOYT OJIBHOT'O
napasuieJIenurnena,
Ky0a, popmyJibl
o0bema

OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, Pa3BEPTKA.
N3yuyaTh, UCNIONB3ys SKCIIEPUMEHT, HAOIIOIEHUE, U3MEPEHHE,
MOJIEJINPOBAHUE, B TOM YHUCIIE KOMITBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HAa3BaHHBIX TEN, BBISIBJIAATH CX0ACTBA

U PasIMYusA: MEXKIY IUPAMUI0U U IPU3MOM; MEXKIY
HWIMHIPOM, KOHYCOM U ILIaPOM.

Pacno3naBaTh pa3BepTKH napajuiesienumnesa, Kyoa, mpu3Mbl,
MpaMU/Ibl, KOHyCa, WINHAPA; KOHCTPYUPOBATh JaHHbIE
TE€Ja U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIN.

Co3aaBaTh MoJeJIM IPOCTPAHCTBEHHBIX PUTyp (M3 Oymaru,
IPOBOJIOKH, MJIACTUINHA U JIP.)

N3mepsaTh HA MogeIsIX: ITTUHBI peOep MHOTOTPaHHUKOB,
JUMaMeTp mapa.

BoiBoguthb opmy.ty o0bemMa mpsiMOYToJIbHOTO
napajuIeNIeuIe 1a.

Boruucasats no gpopmysiaMm: 00beM NPSIMOYTOITHHOTO
napaJuiesenurneia, Kyoa; UICriojib30BaTh €IMHULIBI H3MEPEHUS
00beMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napaJuIeNIeNNUIEeI0B; PelaTh 3aJa4M C PEAJIbHBIMU JTAHHBIMU

[ToBTOpEeHue, 0000IIeHME,
cUCTEMaTU3aus

20

[ToBTOpEeHue
OCHOBHBIX OHSTHI
Y METOJI0B KYpPCOB
5 1 6 K1accoB,
00001cHNE

BbIYUCJIATH 3HAYCHUS BBIPAXKEHHM, COJICPIKAIIUX
HaTypajbHbIC, LIEIIbIE, TOJOKUTEIbHBIC U OTPULIATEIBHBIC
YyHrciia, OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, BHITIOJIHATh
npeoOpa3oBaHus YHUCET U BBIPAKEHUH.

Boi0upath cioco0 cpaBHEHUS YKCEN, BBIYUCICHUI,
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u
cucTeMaTu3anus
3HAHUU

NPUMEHATH CBOMCTBA apUPMETHUECKUX

JNEUCTBUN TS pAllMOHATIN3AlUY BEIYUCIICHUM.

Pemiath 3agaum u3 peanbHOU KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHUSA [T PELICHUS 3a/1a4 U3 APYTUX

MIPEIMETOB.

PemaTh 3a1a4un pa3HbIMHU CIIOCO0aMH, CPABHUBATD,
BbBIOUPATH CNOCOOBI PEIICHUS 33/1a4U.
OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJIHIEMBbIX
JEUCTBUN U CaMONPOBEPKY pe3yabTaTa BHIYUCICHUN

OBIIEE KOJIMYECTBO
YACOBIIO
[TPOI'PAMME

170

TEMATHYECKOE INTAHUPOBAHHUE

5 KJIACC
Kosan4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB u TeM uudpoBbie
Ne n/mm P Konrponbsunie | IIpakTuueckue (idpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
SKnace
1 Harypanbhbie uncna. [eiictBust ¢ 43 1 https://www.yaklass.ru/
HaTypaJIbHBIMU YHMCIIAMU bubnuorexa LIOK
https://m.edsoo.ru/7f4131ce
2 Harmsianas reomerpust. Jlnmanu Ha 12 2 ftlti)HSa:l/C/SVWW.vaklass.ru /
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https://www.yaklass.ru/
https://m.edsoo.ru/7f4131ce
https://www.yaklass.ru/

IINIOCKOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

3 OOBIKHOBEHHBIC TPOOH

48

SIKnacc

https://www.yaklass.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce

4 Harmsanas reomerpust. MHOTOyroJbHUKH

10

SKnacc

https://www.yaklass.ru/
bub6moreka [IOK
https://m.edsoo.ru/7f4131ce

5 Jlecatuunblie ApoOu

38

SIKnacc

https://www.yaklass.ru/
but6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

Harnsnnaas reomerpust. Tena u purypsr B
IIPOCTPAHCTBE

SIKnacc

https://www.yaklass.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce

7 [ToBTOpenue u 0600IIeHNE

10

SKnacc

https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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6 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOorpamMMbl

Koan4yecTBo 4acoB

Bcero
padoTbI

KonTpoabHble

IIpakTHYeckue
padoTbI

DJIeKTPOHHBIE
(undposbie)
o0pa3zoBaTejibHbIE

pecypchbl

Harypanbhble yncna

30 1

SIKnacc

https://www.yaklass.ru/
but6mmoreka [IOK
https://m.edso0.ru/7f414736

Harnsnnas reomerpus. [Ipsmbie Ha
IJIOCKOCTH

SIKnacc

https://www.yaklass.ru/
bub6moreka [IOK
https://m.edsoo.ru/7f414736

Hpobu

Harnsgnas reometpus. CumMmeTpus

32 1

SKnacc
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edso0.ru/7f414736
SIKnacc
https://www.yaklass.ru/
but6mmoreka [IOK
https://m.edso0.ru/7f414736

Beipakenus ¢ 6ykBamu

SIKnacc

https://www.yaklass.ru/
bub6mmoreka [IOK
https://m.edso0.ru/7f414736

Harnsaanas reomerpus. @urypsl Ha
IJIOCKOCTH

IlonoxuteapHEBIC B OTpULATCIIBHBIC YHUCJIa

14 1

40 1

SKnacc

https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edso0.ru/7f414736

SKmacc
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https://www.yaklass.ru/
bu6moreka [IOK
https://m.edsoo.ru/7f414736

[IpencraBnenue qaHHBIX

SIKnacc

https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edso0.ru/7f414736

Harmsnnas reomerpusi. @urypsl B
IIPOCTPAHCTBE

SIKnacc

https://www.yaklass.ru/
but6mmoreka [IOK
https://m.edso0.ru/7f414736

10

[ToBTOpenwue, 06001ICHNE,
cHCTEMATH3AIUS

20

SIKnacc

https://www.yaklass.ru/
bu6mmoreka LIOK
https://m.edso0.ru/7f414736

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

5 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHOI NMPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUSA
pe3yJbTarTa
1 Uucna u BBIYUCICHUS
11 [loHuMaTh W TNpaBUIBHO YNOTPEOISATH TEPMHHBI, CBSI3aHHBIE C
' HATypaJIbHBIMH YUCJIAMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMH
12 CpaBHUBaTh W YHOPSIOYMBATH HATypalbHBIE YHCIIA, CPABHUBATH B
' IPOCTEUIINX CIy4asiX OOBIKHOBEHHBIE APOOH, IECATHYHBIE IPOOH
COOTHOCHTh TOYKY Ha KOOPAMHATHOW (YHUCIIOBOM) TMpPSMOU C
1.3 COOTBETCTBYIOIIMM €W YHCIOM M H300pa)xkaTh HATypajbHBIC YHCIA
TOYKaMU Ha KOOPJAMHATHOU (YHCIIOBOM) MPSIMOM
14 BeimonnaTe apudmernyeckue 1eMCTBUS ¢ HATYPaJbHBIMH YUCIAMHU, C
' OOBIKHOBEHHBIMU JAPOOSIMH B MIPOCTEHIINX CIIydasix
1.5 BBImostHATE TPOBEPKY, MPUKHUIKY PEe3yabTaTa BEIYUCICHHUHA
1.6 OKpyrJyIATh HaTypaJIbHbIE YNCIIA
2 Pemienue TekcTOBBIX 3a7a4
21 Pemath TekcTOBbIE 3aaul apu(METHIECKUM CIIOCOOOM U C TOMOIIBIO
' OpraHN30BaHHOI'0 KOHEYHOTO Iiepedopa BCeX BOZMOKHBIX BApHAHTOB
Pemarp 3amaum, copepxkaliue  3aBUCHMOCTH,  CBSI3BIBAIOIIUE
2.2 BEJIMYUHBI: CKOPOCTh, BpEMS, PACCTOSHHE, II€HA, KOJHUYECTBO,
CTOUMOCTh
23 Hcronb30BaTh KpaTKUE 3alUCH, CXEMBbI, TaOJIHIbI, 0003HAYEHHS TPU
' pelIeHnH 3a1a4
[Tonp30BaThCsi OCHOBHBIMH €IMHHUIIAMHM W3MEPEHHUS: IICHBI, MAaCCHhI,
2.4 paccTOsIHUSA, BpEMEHH, CKOPOCTH, BHIPAXKATh OJTHU €IUHUIIBI BETTUIHHBI
qyepes Ipyrue
’5 W3Bnekars, aHAJIU3UPOBATh, OLICHUBATD uHbOopMaIHIO,

MpeACTaBICHHYIO B TabnWie, Ha  CTOJ0YATOM  Jauarpamme,




HHTCPIIPETUPOBATE NPCACTABIICHHBIC HAaHHBIC, HWCIIOJIB30BATH JTAaHHBIC

IIpU pCUICHUHA 3ada4

3 Harnsinaas reomerpust
31 [Tonp30BaThCs TEOMETPUUYSCKUMHU TIOHSATHUSMHU: TO4YKa, MpsMas,
' OTPE30K, JIy4, yroJl, MHOTOYTOJIbHHUK, OKPYKHOCTb, KPYT
39 [TpuBoaUTE TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHUpPA, HMCIOIINX
' (dbopMy U3yYEHHBIX TE€OMETPUIECKUX (QUTYD
Hcnons30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIlaMHU: BepIINHA
3.3 CTOPOHA; C MHOTOYT'OJIbHUKAMU: YTOJI, BEPILIMHA, CTOPOHA, TUArOHab;
C OKPYKHOCTBIO: painyc, AUAMETP, LIEHTP
24 N300paxaTh U3ydeHHbIE TeoMeTpudeckue (GUrypsl Ha HETUHOBAHHOMN
' Y KJIeT4aTo Oymare ¢ moMOIIIbIO ITUPKYJISI ¥ IMHEUKH
HaxoauTh JUIMHBI OTPE3KOB HETOCPEJCTBCHHBIM HM3MEPEHHEM C
3.5 MIOMOILBIO JIMHEHKH, CTPOUTH OTPE3KHM 3aJaHHOM [UIMHBIL, CTPOMUTH
OKPYXHOCTB 33JJaHHOTO pajinyca
36 Hcnons30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBaJpaTa
' JUTSL IX TIOCTPOEHUSI, BEIYUCIICHUS TJIOMIA/IA U TIEpUMETPa
Bbrancnsate nepuMeTp u IIomaab KBaapara, IpsMoyroibHuKa, Guryp,
3.7 COCTaBJICHHBIX W3 MPSIMOYrOJILHUKOB, B TOM 4ucie Quryp,
M300pakEHHBIX Ha KJIeTYaTOl Oymare
38 [Tonmp30BaThC OCHOBHBIMH METPUYCCKUMH SIUHHUIIAMH W3MEPEHUS
' JUTHHBI, TIOMIAIH; BBIPAXKATh OJTHU ¢IMHUIIBI BEIMIHHEI Yepe3 APyTrue
Pacrio3naBate mapaienenunen, Kyo, HCIOIb30BaTh TEPMUHOJIOTHIO:
3.9 BepIIMHA, peOdpo, TpaHb, U3MEPEHUS; HAXOAWTh HW3MEpPEHUS
napajiesnenunena, kyoa
310 Bbruncnsate  00bEM  KyOa, mapaiienenunena 1o 3aJaHHBIM
' M3MEpEHUSM, TOIH30BAThCS AUHUIIAMH U3MEepeHus: 00bEMa
311 Pemath HecnoXKHBIE 3a/1a4d HA U3MEPEHUE T€OMETPUUECKUX BEIMYUH
' B IIPAKTHUUYECKHUX CUTYaIUSIX
6 KJIACC

Kon
NPoBePsIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust




pe3yJibTara

1 Uucna v BBIYUCTIECHUS
3HaThb U TMOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3IUYHBIMU BUIAMHU
1.1 YUCEJ M CIIOCO0aMH MX 3aMKCH, IEPEXOIUTH (€CIIM ATO BO3MOXKHO) OT
OJTHOM (DOPMBI 3aITUCH YHCIIA K IPYTOM
12 CpaBHUBaTh M YIOPSAOYMBATH LEJble YHUCTA, OOBIKHOBEHHBIE U
' JECSTUYHBIE IPOOH, CPAaBHUBATH YKCIIA OJHOTO U Pa3HBIX 3HAKOB
BeimonnsaTe, coderas  yCTHble UM INHUCBbMEHHBIE  MPHUEMBI,
13 apudmeTnyeckue IEHUCTBUS C HATypalIbHBIMH U IENBIMH YHCIAMH,
' OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSMHU, IMOJOKHUTEIBHBIMU U
OTpUIATENIbHBIMH YUCIIAMU
BbruncnsTh 3HaUE€HUS YUCIIOBBIX BBIPAYKEHUI, BBITIOIHATH PUKUIKY U
14 OLIGHKY pe3yJbTaTa BBIYMCICHUH, BBIIOJIHATH MpPeoOpa3oBaHUsS
' YHUCIOBBIX BBIPAKEHHH HA OCHOBE CBOWMCTB apu(METHUECKUX
JIEUCTBUI
L5 OkpyrasiTh LeNble 4YMClAa W JECATUYHbIE JpoOH, HAaXOIHUTh
' NPUOJIMKESHUS YHUCEIT
CoOTHOCHUTH TOUKY HAa KOOPJMHATHOM NPSIMOM C COOTBETCTBYIOLIUM €1
1.6 YHUCIOM M M300pakaTh YMCIIa TOYKAMHM HA KOOPAUHATHOW MPSMOIA,
HaXOJUTh MOAYJIb YUCIIA
17 CoOTHOCUTH TOUYKY B IPSIMOYTOJIBHOH CHUCTEME KOOPIMHAT C
' KOOPAWHATAMU TON TOUKHU
18 OkpyryisiTh  LeJble 4YMcia M JeCATUYHbIE JpoOM, HaXOAWTH
' NpUOIKEHUS YU Cel
2 YucnoBble U OyKBEHHBIE BHIPAKEHUS
[lonumatp U ynoTpeOIsITh TEPMUHBI, CBA3aHHbBIE C 3aIUCHI0 CTENEHU
2.1 quciia, HAXOAWTh KBaApaT M KyO 4YHCIA, BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH, COJEPKAIIMX CTEIIEHU
99 [Tonp30BaThCcsl MpHU3HAKaMU JAEIMMOCTH, PACKIIAbIBaTh HAaTypaJlbHbIE
' qrclia Ha MPOCThIE MHOXKHUTEIU
2.3 [Tonp3oBaTbcss MacITAOOM, COCTABIIATH IPOMOPLUU M OTHOLICHHS
Hcnonp3oBaTh OyKBBI JJii OOO3HAYEHHWs] YWCEN TPU  3aMUCU
2.4 MaTeMaTHYECKUX BBIPAKEHUHN, COCTABIATh OYKBEHHBIE BBIPAKCHHS U
(bopMyIibl, HAXOUTH 3HAUEHUS OYKBEHHBIX BBIPAXKEHUMN
2.5 HaxonuTh Hen3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemennie TekCTOBBIX 337124




3.1

Pemate MHOTOIIAroBele  TEKCTOBBIE 3agauun apI/I(I)MeTI/I‘{eCKI/IM

crocooom

3.2

Pematn 3ala4i, CBA3aHHBIC C OTHOIICHHUEM, HPOINOPIHUOHAIBHOCTBIO
BCJIMYHMH, IMPOLCHTAMH, PCIIAaThb TPU OCHOBHBIC 3aJa4W Ha ,Z[pO6I/I n

IMPOLCHTHI

3.3

Pemate  3amaum, coaepKamue — 3aBUCUMOCTH,  CBSI3BIBAIOLIUE
BEJIMYUHBL: CKOPOCTb, BpEMS, paCCTOSHUE, LEHY, KOJIUYECTBO,
CTOMMOCTB, POU3BOUTEIHHOCTh, BpeMs, 00bEM pabOThI, UCTIONB3YS
apupMeTHYECKUEe JEeMCTBUS, OIEHKY, TNPHUKUAKY; IOJIb30BATHCS

CAMHUIaMH U3MCPCHUA COOTBCTCTBYIOIINX BCIIMYUH

3.4

CocTaBiiTh 6yKB€HHI>I€ BBIPaXXCHUA 110 YCJIOBUIO 3a/la4u

3.5

W3Bnekars uH(OpMAITIIO, IPEICTABICHHYIO B TaOIHIIaX, HA TMHEHHOM,
ctonbuaTod  WIM  KPYroBOM  JuarpamMmax, HHTEPIPETUPOBATH

MNPCACTABJICHHBIC JAHHBIC, UCIIOJIb30BATh JAHHBLIC IIPHU PCIICHUU 3a1a4

3.6

[IpeacraBnsate wHGOPMAIMIO € TOMOIIBIO TAONHIl, JUHEHHON U

cToN0YaTON [uarpamm

Harnsnnas reomerpust

4.1

4.2

[IpuBoaNTs TpUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPA, HMEIOIINX
($bopMy HM3YYCHHBIX T€OMETPHUYECKUX IIJIOCKUX W MPOCTPAHCTBEHHBIX
buryp, IpuMepsl PaBHBIX U CHMMETPUIHBIX (HUTYD

N300pakath ¢ TOMOINBIO MHMPKYJS, JHWHEWKH, TPAHCIIOPTHpa Ha
HEJIMHOBAaHHOM M  KieT4aTod Oymare M3ydeHHbIE  IIJIOCKHE

reoMeTpuueckue GUrypsl 1 KOHQUrypauu, CAMMETPUYHbIE (PUTYPHI

4.3

ITons30BaThCA TCOMCTPUYCCKUMHU TIOHATUAMH: PABCHCTBO (1)I/Il"yp,
CUMMCTpPUA; HUCIIOJIB30BATh TCPMHHOJIOTUIO, CBA3aHHYIO C

CI/IMMeTpHeﬁl OCb CUMMCTPHH, HCHTP CUMMCTPUU

4.4

Haxoauth BeJIMYMHBI YIJI0B U3MEPEHHUEM C IOMOILBIO TPAaHCIIOPTHPA,
CTPOUTH YIJIbl 3aJaHHOM BEJIMYMHBI, MOJb30BAaThCSA IPU PELICHUU
3a/1a4 rpaJyCHOM MEpOM YIJIOB, PACIO3HABaTh HA YEPTEXkKAX OCTPBIiA,

IIPSIMOM, pa3BEPHYTHIN U TYIION YIJIbI

4.5

Beluucnate  IMHY  JIOMaHOM, — NIEpUMETP  MHOIOYIOJIBHHUKA,
MIOJIB30BATbCA €OUHULAMU WM3MEpPEHUs JUIMHBI, BbIPAXXaTb OJHU

€IUHULbI U3MEPEHUS JUIMHBI Yepe3 Ipyrue

4.6

Haxonuts, UCIIONIB3ys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEKIY
JIBYMsI TOYKaMH, OT TOYKM JO IPSMOH, JUIMHY IIyTH Ha KBAaJApPaTHOMN

CCTKC

4.7

Breraucnars miomanb (1)I/Il"yp, COCTABJICHHBIX M3 MNPAMOYTOJIbLHUKOB,




UCTOJIb30BaTh pa3OMeHHe Ha MPSMOYTOJIbHUKH, Ha paBHbIE (QUTYpHI,
JOCTpauBaHUE [O MPSIMOYTOJBHUKA, TI0JIb30BaTbCS OCHOBHBIMU
eIMHUIIAMM HW3MEPEHHUs IUIOIAAM, BBIPAXKAThb OJHU  €IUHUIIBI

HU3MCPCHHUA IIIOMAAN Y€pEe3 APpYruc

Pacno3HaBath Ha MOJECIIX H I/I306pa)KeHI/IHX nupamMmualy, KOHYC,

4.8 [WIMHJP, WCIONh30BaTh TEPMUHOJIOTHUIO: BEpIIMHA, PeOpo, TpaHb,
OCHOBAHHE, pa3BEPTKA
4.9 N300paxkaTh Ha KJI€TYaTOM Oymare mpsMOYTOJIbHBIN Mapajuieenunes
410 Beruucnate  00b€M  IPSMOYTOJIFHOTO — Mapajienenunena, Kyoa,
' MOJIb30BATHCSl OCHOBHBIMM €MHUIIAMH H3MEpeHUs: 00BbEMa
411 Pemate HecnoXHbIE 3a7aydl Ha HAXOXKIACHHE T€OMETPHUYECKUX

BCJIMYHMH B MMPAKTUYCCKUX CUTYyaAlUAX




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

5 KUIACC
Kon IIpoBepsieMbIii 3J1eMEHT COAEPKAHUSA
1 HarypanbHble uncia u Hylb
11 Harypanbnoe uwncno. Pan watypaneubix uucen. Yucno 0. M3obpaxkenue
' HATypaJIbHBIX YHCENl TOYKaMU Ha KOOPAUHATHOM (YHCIIOBOI) IPSIMOM
19 Ilo3urmonnast cucrema cuucieHusa. Pumckas Hymepamus. [lecstuunas
' CUCTeMa CUUCIICHUS
13 CpaBHeHue HaTypajbHBIX YHCEN, CPAaBHEHHE HATypaJbHBIX YHCEN C HYIEM.
' OxpyrieHne HaTypaJIbHbIX YHCEN
CrnoxxeHue, BBIYUTaHUE, YMHOKEHHUE U JICJICHUE HATYpajbHbIX uncen. CBOWCTBO
14 HyJIS TIPU CJIO)KEHWHM, CBOMCTBA HYyJII M €IUMHUIBI TPU YMHOXKCHUH.
' [lepemecTuTenbHOE W COYETATENIbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHHUSI, paclpeieIUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUS
L5 Hcnonp3zoBanue OYKB AJi1 0003HAUYEHUS HEU3BECTHOIO KOMIIOHEHTA U 3aIllUCU
' CBOMCTB apu(PMETHUCCKUX JICHCTBUMA
Jenurenu w KpaTHble 4HMCIa, pas3liokeHue Ha MHoxuTenu. [Ipocteie u
1.6 coctaBHble uucna. [Ipusnaku npenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 CreneHp C HaTypajgbHBIM IIOKa3aTeleM. 3allCh YHUCIa B BUIE CYMMBI
' pa3psAAHBIX ClIaraeMbIX
UucioBoe BbIpakeHUE. BbluucieHHME 3HAYEHUNM YHUCIOBBIX BBIPAKEHUM,
18 MOPSAIOK BBIMOJNHEHUA JeicTBUi. Mcmonb30BaHMe TIPH  BBIYMCICHUSAX
' HEPEMECTUTENIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS W
YMHOEHUS, paCIPeIeTUTEILHOTO CBONCTBA YMHOKEHUS
2 Jpobwu
[IpeacraBinenue o napobW Kak crmocoOe 3amucu YacTH  BEIWYUHBI.
OObIkHOBEHHBIE poOu. [IpaBuibHBIE U HENpaBHIbHBIE apodu. CMemaHHas
2.1 JIpoOb, TIPEACTABICHUE CMEIIAaHHOW JIpoOM B BHJE HEMPABWIBHOW IpoOU U

BBIJICTICHUE [EJI0M YacTH YHUCJIa W3 HEMpaBWIBHON npodu. M3o0paxeHue

npoOeit ToOUKaMM Ha YUCIIOBOM MpsIMO




OcHoBHoOe cBoiicTBO npobu. Cokpaiienue npobeil. IlpuBenenue apobu k

22 HOBOMY 3HameHaTent0. CpaBHEHHUE Apobeit
23 CrokeHue W BeIYUTAHUE ApOoOeH. YMHOXKEHUE U JICJICHHE Ipo0ei, B3auMHO-
' oOpatHble 1poOu. HaxoxaeHne yacTH 1eJIoro U LEeJIoro Mo ero 4YacTH
Hecsatnunas 3anuchk apodeit. [lpencrtaBnenue necsITUUHON IpoOM B BHUJIE
24 0OBbIKHOBEHHOM. M300paxkeHne NecATHUUHBIX JIpoOel TOUKaMH Ha YHCIOBOM
npsimoid. CpaBHEHHE AECATUYHBIX IpoOeit
25 Apudpmernueckue AEUCTBUS C JACCATHUYHBIMU JpoOsmu. OKpyrieHue
' JECSITUYHBIX ApoOeit
3 Pemenune TeKCTOBBIX 3a/1a4
3.1 Pemenne TekCTOBBIX 3a7a4 apu(PMETHIESCKIM CIIOCOO0M
3.9 Pemenne noruueckux 3amay. Pemenne 3amad mepeOOpoOM BCEX BO3MOMKHBIX
' BapHaHTOB. Mcnonp30BaHue Npu pelIeHUH 3a/1a4 TaOIHIl U CXEM
Pemenne 3amau, conxep)kalux 3aBHUCHUMOCTH, CBSI3bIBAIOLIME BEJINYHMHBIL:
33 CKOPOCTb, BpEMs, DPACCTOSHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EIMHUIIBI
' U3MEPEHUs: Macchl, 00bEMa, IIEHBI, PACCTOSHUS, BpeMEHH, CKOpocTH. CBs3b
MEXy €IMHULIAMU U3MEPEHMSI Ka)K/101 BETMUMHBI
34 Pemienne ocCHOBHBIX 3a/1a4 Ha IpOOHU
3.5 [IpencraBneHre TaHHBIX B BUJE TAOJINII, CTOJOYATHIX JHArPaMM
4 Harnsgnas reomerpus
Harnsinueie npeacraBienus o purypax Ha INIOCKOCTU: TOUKA, MIpsiMasi, OTPE30K,
4.1 Jqy4, YroJI, JOMaHasi, MHOTOYI'OJIbHUK, OKDPYKHOCTb, Kpyr. Yrous. IIpsmon,
OCTpBIH, TYIIOW U pa3BEPHYTHIN yIJIbI
JlinHa oTpeska, METPUYECKHE €IUHUIIBI JJINHBL JlJIMHA JTIOMaHOW, IEPUMETP
4.2 MHOIOyrojibHuka. l3mepeHne M TOCTPOEHHE YIVIOB C  IOMOILBIO
TpaHCTIOPTHUPA
43 Harnsgaele mpeacTaBieHuss o (Qurypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
' NPSIMOYTOJIBHUK, KBaIpaT, TPEYrOJbHUK; O paBeHCTBE (HUTYD
N3o6paxenue ¢uryp, B ToM uucie Ha kietdato Oymare. Iloctpoenue
44 KOHQUTypalMii M3 YacTed MpsAMOM, OKPY)XHOCTH Ha HEJIMHOBAHHOM H
' kjnetyaroil  Oymare. Mcnosnb3oBaHHME  CBOMCTB  CTOPOH M YIJIOB
IPSIMOYTOJIbHUKA, KBajpaTa
45 [Inomanp mnpsAMOYroabHMKa W  MHOIOYIOJBHUKOB, COCTaBJIEHHBIX U3

OpSMOYTOJIBHUKOB, B TOM 4Hcie (uryp, HM300pakE€HHBIX Ha KIET4aTOH




6yMare. Engununpl N3MCPCHUA TIOAaANn

Harnsigabie npeactaBieHus: 0 IPOCTPAHCTBEHHBIX (DUTypax: MPSIMOYTOJIbHBIH

napajuienienunesn, Ky0, MHororpaHHUku. M3o0paxeHue mpocTedmx

4.6 MHOTOTpaHHUKOB. Pa3BépTku kyba u mapamienenumnena. Co3ganue Moaenen
MHOTOTPaHHUKOB (M3 Oymaru, TMPOBOJIOKHM, TUIACTHJIMHA U JPYTUX
MaTepUasoB)

47 O0BéM MPAMOYTOJNIBHOTO TapajuieNienunena, Kyda. EIUHUIBI u3MepeHus

' 00bEMa
6 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 Hatypanbublie uncna
ApudmeTrueckue AEHCTBUS C MHOTO3HAYHBIMU HATYypajJbHBIMU UYHUCIAMH.
UucnoBble BBIpaKEHUS, NOPSAIOK JACUCTBUN, HCHOIB30BAaHUE CKOOOK.

11 Hcnonp3oBaHue MPH BBIUUCICHUSIX MEPEMECTUTEILHOTO U COYETATEIbHOIO
CBOMCTB CIIO)KEHHS M YMHOXEHHUS, paCHpPEIeIUTEIHLHOIO0 CBOWCTBA
YMHOKCHHS

1.2 OxpyriieHHne HaTypaJbHbIX YHCET

13 Jlenurenu u KpaTHbIC YUCIA, HAMOOJIBIINI OOIIUNA JEIUTETh U HAUMEHBIIICE

' obmiee kpatHoe. [leTMMOCTh CyMMBI U TIPOU3BEICHUS
14 Jlenenue ¢ ocTaTKOM
2 Hpobu
21 OObIKHOBEHHAs1 JAPOOb, OCHOBHOE CBOWCTBO JpOOH, COKpAIEHHUE IpOOECH.
' CpaBHEHHE U yHIOpsAI0YHBaHUE ApoOeit
95 Pemenve 3amau Ha HaXOXKJAEHHE YACTH OT IEJOT0 U IEJOr0 MO €ro 4acTH.
' JpoOHoe 4KcIio Kak pe3yabTaT JACJICHHS
93 [lpencraBnenne AecATUYHON JpoOM B BUAEC OOBIKHOBEHHOH JpoOH
' BO3MOXXHOCTh MPECTABICHUsI OOBIKHOBEHHOW Ap0oOU B BUJE NECATUIHON
Hecstuunble apoOM M MeTpuyeckas cuctema Mep. Apudmernyeckue

24 JNEHUCTBUS W YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH M JECSITHUYHBIMU
JIpoOsSIMHU

25 OtHomienue. JlemeHue B JaHHOM OTHOHICHWMH. MacmTab, TPOMOPIHS.

[IpumeneHne mponopuuil Npyu pelIeHu! 3a1a4




Ilonsatue IMPONCHTA. Brruncnenue MMpoNCHTa OT BCJIIMUYUHLBI U BEJIMYUHBI 110 eé

2.6 MpoLEeHTY. BbipaxkeHre npoueHToB AecITUYHBIMU Apo0siMu. Pemienue 3agau
Ha IIPOLICHTHI. BhIpa)keHNe OTHOLICHUSI BEJIMYMH B MIPOLIEHTaX
3 [TonoxuTenbHBIE U OTpULIATEIbHBIE YHCTA
[TosnoxuTensHble M OTpULATENbHBIE yucia. Llensle dncna. Moaynes yucna,
3.1 reoMeTpuueckas HMHTepHperanus Moayns uucia. M3o0pakeHue dvucen Ha
KOOpAMHATHOM NpsAMoi. UncioBble MpoMexyTKkd. CpaBHEHUE UNCE
3 Apudmernueckue AEUCTBUS C MOJOKUTEIBHBIMA M OTPHULIATEIBHBIMU
' quciIaMu
[IpsimoyrosbHas cucteMa KOOpAMHAT Ha IIOCKOCTH. KoopauHaTel TOUKHU HA
3.3 IJIOCKOCTH, aOciucca W opauHata. [loctpoenme Touek u  ¢uryp Ha
KOOPJMHATHOW INIOCKOCTH
4 BykBeHHbIE BbIpaKEHUS
[lpumenenne OykB UIs  3allUCH  MAaTEMaTHYECKUX  BBIPAXEHUH U
41 npeuiokeHuil.  CpoiicTBa  apuMeTHUeCKHX  JIEHCTBHA.  ByKBeHHBbIE
' BBIPAKEHUS M UMCIIOBbIE MOJCTAHOBKU. ByKBEHHbIE paBEHCTBA, HAX0XK/IECHUE
HEU3BECTHOI'O KOMIIOHEHTA
45 @opmynbl, GopMynsl EpUMETpa U IUIOMIANA MPSIMOYrOJbHUKA, KBajpara,
' o0BEMa mapanenenumnena u Kyoa
5 Pemenne TekcToBBIX 337124
5.1 Pemenne TekCTOBBIX 337124 apU(PMETHIECKUM CITOCOOOM
5 Pemenne normyeckux 3amad. Pemenue 3amay mepebopoM BCEX BO3MOXKHBIX
' BapHaHTOB
Pemenue 3amauy, copepKalMx 3aBUCHUMOCTH, CBSI3bIBAIOLIMX BEJINYMHBIL:
CKOpOCTb,  BpEMs,  pacCTOSHUE, I1I€Ha, KOJUYECTBO,  CTOMMOCTb,
5.3 MPOU3BOIUTENLHOCTD, BpeMsi, 00bEM paboThl. EMuHMIIBI U3MEepeHHs: MaccCHhl,
CTOMMOCTH, PAaCCTOSIHUS, BPEMEHM, CKOpOocTH. CBA3b MEXIy €IMHULAMU
MU3MEPEHUS KaX10M BEJIMUNHBI
£ 4 Pemenne 3agad, CBS3aHHBIX C OTHOUIEHUEM, IPONOPLUUOHAIBHOCTHIO
' BEJIMYMH, IPOIIEHTAMHU; PEIIeHHe OCHOBHBIX 3aJ1a4 Ha Apo0OU U MPOLIEHTHI
. OneHka W NpUKUAKA, OKpyrieHue pesyiabraTa. CocTaBieHHE OyKBEHHBIX
' BBIPAKEHMM 110 YCIOBHIO 3aJ1a4H.
56 [lpencraBneHne AaHHBIX C MOMOIMIBIO TaOnui u auarpamm. Cronbuartbie

JuarpaMMel. YTeHHne KpyroBbIX JuarpamMmm




Harnsgnas reoMeTpusa

Touka, mnpsmas, OTpPe30K, Jy4, YroJ, JIOMaHas, MHOTOYIOJbHUK,

o YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT
6.9 B3aumHoe pacnonoxeHue IBYX MpsIMBIX Ha IJIOCKOCTH, MapaieibHble
' HpsiMble, IEPIIEHANKYISPHBIE TIPIMbIE
6.3 W3mepenune paccTOSHUI: MeXAy IBYMs TOYKaMH, OT TOYKH JIO MPSIMOH,
' JUIMHA MaplIpyTa Ha KBaJAPAaTHOU CETKE
6.4 W3Mepenne 1 MoCTPOEHUE YIJIOB ¢ NOMOIIBbIO TPAHCIIOPTHPA
65 Buael TpeyronbHHMKOB: OCTPOYIOJbHBIN, NPSMOYIOJBHBIA, TYNOYIOJbHBIN,
' PaBHOOEPEHHBIN, PABHOCTOPOHHHI
6.6 UYetpipéxyronbHuk. [IpaMoyronbHUK, KBaapaT: HCHOJb30BAHUE CBOMCTB
' CTOPOH, YIJIOB, IHarOHAJIEH
N300paxkeHre TeOMEeTpHUeCKUX (Uryp Ha HEITMHOBAHHOH Oymare cC
6.7 UCIIOJb30BAHUEM  LUPKYJS,  JIMHEHKH,  YTOJbHHMKA,  TPAHCIOPTHpA.
[TocTpoenus Ha KiieT4aTol Oymare
6.8 IlepumeTp MHOTOYroJIbHUKa
6.9 [TonsiTie momanu GUrypsl, eqUHULBI U3MepeHus miomanu. [Ipubnmxénnoe
' U3MepeHue mIomanu Guryp, B TOM 4YUCjIe Ha KBaApaTHOHN ceTke
6.10 [TpubnmxénHoe U3MepeHre JJIMHbBI OKPYKHOCTH, TUIOIAIU Kpyra
6.11 CummMmerpusi:  UeHTpajibHas, oceBas W  3epkanbHad. [locTpoenue
. CUMMETPUYHBIX (pUryp
Harnsgaele MIpeICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢urypax:
napasienenunes, Kyo, mpusma, nupamMuaa, KOHyC, [UIHHIp, map u cdepa.
6.12 N3o0paxkeHne  mpocTpaHCTBeHHbIX  ¢uryp.  Ilpumepsl  pa3BEprok
' MHOTOTPAaHHUKOB,  LWIMHIpa W  KOHYyca. Cozpmanne  Moxeneit
IPOCTPaHCTBEHHBIX (Uryp (M3 Oymaru, MpOBOJIOKH, IUIACTHWIIMHA U JPYTUX
MaTepHaJIOB)
6.13 ITonsTe o0BEMa, enuHUIBl U3MepeHHs 00bEMa. OOBEM MPSIMOYTOIBHOTO

napasuienenumnesna, kyoa




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Maremartuka: 5-if kjiacc: 0a30BbIi yPOBEHb: YUEOHHK: B 2 4aCTAX; 3-¢€
uznanue, nepepadorannoe Bunenkun H. 5., Koxos B.U., UecnokoB A.C. u ap.
AxumonepHoe oburectBo «M3narensctBo «IIpocBenieHue»

* Maremaruka: 6-ii kjiacc: 0a30BbIi YpOBEHb: YUEOHHUK: B 2 4acTAX; 3-€
uznanue, nepepadorannoe Bunenkun H.41., JKoxos B.U., YecnokoB A.C. u ap.
Axrmmmonepnoe o6miectBo «M3narenberBo «lIpocBemienner

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e H}popmMallMOHHO-METOANYECKOE MTUChMO 00 0COOCHHOCTSX MpEro aBaHus
yaeOHoro npenmera «Matematukay B 2025/2026 yuebHOM Tomy
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e Meroanueckre peKOMEHIAIUU 10 CO3/IaHHIO KJIACCOB TEXHOJIOTHIECKOTO U
€CTEeCTBEHHO-HAYYHOI'0 MPOdHIICH B KJIACCOB C YIIyOJICHHBIM H3ydEeHUEM
MaTeMaTHKH, PU3UKH, XUMUH, OUOJIOTUH B 00I1Ic00pa30BaTEIbHbIX
OpraHu3alrsIX C UCMOJIb30BaHUEM HHPPACTPYKTYPHI, CO3JaHHON B paMKax
HaIMoHaJIbHOTO TIpoekTa «O0pa3zoBanue» (KBantopuymsl, [T-kyOb1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov tehnol i _en_profile] 2025.pdf

® C60pHI/IK THUITIOBBIX SajlaHI/Iﬁ JJIs1 TCKYHIGFO OILICHHUBAHUA 110 yqe6HBIM
npenmeram «Matematuka» u «MHpopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij_matematika informatika 2024.pdf

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETHU
HUHTEPHET

1. bubnuoreka LIOK https://m.edsoo.ru/

2. SIKmnacc https://www.yaklass.ru/



https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
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https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://m.edsoo.ru/
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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYCHUE JAPYTUX TUCIUIUINH, KAK €CTECTBEHHO-
HAy4yHOro, TaK M TyYMaHUTApHOIO IUKJIOB, €€ OCBOEHHE HEOOXOAMMO s
NPOJOJDKEHUsI 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3Butne y o0ydaromuxcs
Hay4YHBIX TPEACTABICHUH O TPOUCXOKACHUM U CYIIHOCTH alre0pandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B NpUpPOAE U OOIIECTBE, POJIM MaTEMaTHYECKOro MOEIHUPOBAHHUSA B HAYYHOM
NO3HAHUM U B PAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS
Y Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJaNTallid B COBPEMEHHOM IT(PPOBOM
obmrectBe. M3ydyenue anreOpbl oOecrieduBaeT pa3BUTHE YMEHHUs HaOII0JaTh,
CpPaBHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOAHI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI O00YYaloluXCcsi: OHM MCHOJB3YIOT JACNYKTUBHBIE U
MHIYKTUBHBIE PacCyXKIeHUs, 0000IIEHIEe U KOHKPETU3alNui0, a0CTparupoBaHue u
anajorutro. OOyueHuwe  anreOpe  mpeanonaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENILHOW  JIEATENBHOCTH OOYyYalOIIMXCs, MOITOMY CaMOCTOSITEIBHOE
pelleHune 3aa4 sSBJsSeTCs peanu3aleil 1esTeIbHOCTHOrO MPUHIIUIIA 00y4YEeHHUS.

B cTpykType nporpamMmsl yueOHOro Kypca «Anredpay Jijisi OCHOBHOT'O OOIIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COZAEpPKATeIbHO-METOANYECKHUE JINHUU:
«Yucna ¥ BBIYUCICHUA», «ANreOpandecKkue BBIPAKCHHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkiuuy. Kaxaas U3 3THUX colepiKaTelbHO-METOIUUYECKUX
JUHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIECUCTBYS C
OpPYTUMHU €ro JUHUsAMU. B Xxonme wu3yyeHuss ydeOHOro Kypca oOOyYaromIumcs
NPUXOAMUTCS JIOTUYECKU PacCy’KJIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK. B CBsI3M ¢ 3TUM B mporpamMMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3ienax
MaTeMaTUYECKOro 00pa3oBaHUsl U CIOCOOCTBYIONIUE OBIAJACHUIO O0YyYaIOIIUMHUCS
OCHOB  YHHMBEpCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
VUHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JOTMYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BaThCS aJrOPUTMAMU, a
TaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCEIHEBHON
®KU3HU. PazBUTHE MOHATHUS O YKCJIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBA3aHO C pALMOHAIBHBIMM M HMPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM



MPEJCTABICHUM O ICUCTBUTEILHOM YUCTIE. 3aBEPIICHUE OCBOCHUS YUCIOBOW JTUHUU
OTHECEHO K cpefiHeMY 00111eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAOIIUXCS
MaTeMaTHUYECKOro anmapara, HeOOXOAMMOro JJis PEIICHHUS 3a7ad MaTeMaTHKH,
CMEKHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
obmero oOpazoBaHus y4eOHBIH MaTepHall TPYIIUPYETCS BOKPYT pallMOHATBHBIX
BbIpakeHUU. AnreOpa IEMOHCTPUPYET 3HAUYEHHE MaTEeMaTUKW KakK s3bIKa s
MOCTPOCHHUSI MAaTeMaTUYeCKUX MOJelel, ONMUCaHMWs TMPOIECCOB U SIBICHUU
peanbHOT0 MUpa. B 3amaun o0ydenus anredpe BXOIAT TaKxKe JajdbHeiIee pa3BuTre
ANTOPUTMHUYECKOTO MBIITUICHHS, HEOOXOUMOT0, B YACTHOCTH, JIJIT OCBOSHUS Kypca
uHOOpPMATUKH, U  OBJIQJICHUE HABbIKAMH  JIEAYKTUBHBIX  PacCyXICHUH.
[IpeoOpa3zoBaHue CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpa)XKeHUS,
CIIOCOOHOCTEH K MaTEMaTUYECKOMY TBOPUECTBY.

Coneprxanve (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4YaromMMHUCs 3HaHUU O (DYHKIMSAX KaK Ba)KHEHIeW MaTeMaTHU4ecKOM MOJENu
JUTSL OMCAHUs M UCCIIEA0BaHUS pa3HOOOPA3HBIX MPOLECCOB U SABJICHUN B IPUPOAE U
obmrectBe. M3yuenue matepuana cnocoOCTBYET Pa3BUTHIO Y O0yUaIOIIUXCS YMEHHUS
UCIIOJIb30BAaTh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEACTBA fA3bIKA MATEMATHUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKjIaJg B (GOpMHPOBaHUE
NPEACTABIECHUN O POJIM MATEMATUKHU B PA3BUTHUU LIMBUIN3ALMHU U KYJIbTYPBHI.

CornacHo yueOHOMy IIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anredpa», KOTOpPbIA BKIIIOYAET CJEAYIOIINE OCHOBHBIE pPa3/ieNbl COACPIKAHMUS:
«Yucna u BbIUMCICHUS», «ANreOpanyeckue BBIpAKEHUsS», «YpaBHEHHUS U
HEpPaBEHCTBAY», «DyHKIUN.

Ha u3zydyenmne yuebHOro kypca «Anredpa» orsonurcsa 306 gacos: B 7 kiiacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B HeAeno), B 9 kiacce
— 102 4gaca (3 gaca B HeZel0).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucua 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIC, TIEPEXOJ]l OT OJHON (POpMBI 3arnucu
npobeit k apyroi. IloHATHe palMoOHaJbHOTO 4YHCJa, 3aluCh, CpPaBHEHUE,
YHOPSIIOYMBAHUE  PAIlMOHANIBHBIX  uucen. ApudmeTudyeckue JIEUCTBUA €
palMoOHAIBLHBIMM YKC/IaMu. Penienne 3a1ad U3 peaibHOM MPAKTUKU HA YacTH, Ha
JIPOOH.

CreneHb C HaTypaJibHBIM T[IOKa3aTeNeM: OmpeleleHue, npeodpa3oBaHue
BBIPOKCHUN HA OCHOBE OTPEICIICHUS, 3aITUCh OONbIUX Yucenl. [IporeHTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJja4M Ha
IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHON ITPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4YuCjle TpsMas ©  oOpaTHas
IIPONIOPLIMOHATIBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

[IepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEpEMEHHON. [[onmycTumeble
3HAYEHUS NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BETMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanue OYKBEHHBIX BBIPAKEHHI,
TOXXKJIGCTBEHHO pAaBHBIE BBIPAKCHHs, TpaBWIa MPEeoOpa3oBaHUS CyMM U
IPOU3BENCHUM, TPaBUJIa PACKPHITUS CKOOOK U MPUBEICHUS TTOJIOOHBIX ClIaraeMblX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowieHsl U MHOrowieHbl. CreneHb MHOTouieHa. CloKeHUe, BBIYMTAaHUE,
YMHOKE€HUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOT O YMHOXKEHHUS: KBAJIPAaT CYMMBI
Y KBaJpat pazHocTu. @opmyiia pa3HOCTH KBaIpaToB. Pa3noxkeHne MHOTOWIEHOB HA
MHOYUTEIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUS, MpaBuUjia MPeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHSI, pEIIEHUE JIMHENUHBIX YpaBHEHUN. COCTaBIE€HUE YPaBHEHU IO YCIOBUIO
3agauu. Penienre TeKCTOBBIX 3a/1a4 ¢ MOMOILbIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C JIByMs IEpeMEHHbIMU U ero rpaduk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUN C JBYMs IIEpEMEHHbIMU. PermieHune cucrem ypaBHEHHUM
CrIoco0oM MmoACTaHOBKU. [IpuMephl penieHns TEeKCTOBBIX 3a7]a4 ¢ TTIOMOIIBI0 CUCTEM
YPaBHEHHM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. HuciaoBble mpomMexyTku. Pacctosinue Mexay
JIBYMSI TOUKaMH KOOPAMHATHOU MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOH 1uiockocTu. [IpumMepsl rpaduKoB, 3aJaHHBIX (POPMYJIaMH.
Urenue rpadukoB peabHbIX 3aBUcUMOcTel. [lonstue pynkuun. I'paduk GpyHKIMH.
CaoiictBa (pynkiuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk dyskium y = [X|.
I'paduueckoe penieHne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX YPaBHECHUN.

8 KUIIACC

Yucuaa 1 BBIYMCICHUSA

KBagparueiii kopeHb u3 umcna. [loHsthe 00 uUppalnUOHATBLHOM YHCIIE.
JlecsaTuuHbIe TPUOIMKEHUST UppallMOHANIbHBIX uncesl. CBoicTBa apuMEeTHUECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPE0OPa30BAHUIO YHUCIOBBIX BhIpaKEHUN
Y BBIYUCIIEHUSM. [[eliCTBUTEIbHBIE YUCIIA.

CrteneHb C 1IETBIM MOKa3zaTenaeM U €€ cBoiicTBa. CTaHaapTHAs 3aMKUCh YUCIA.

AnreOpandeckre BeIpaXeHUSAJTe0pandeckne BbIpakeHust

KBanpaTHblil TpEXusieH, pa3ioxkKeHUE KBAIPATHOTO TPEXUIEHA HA MHOXKHUTEH.

AnreOpandeckass apodb. OCHOBHOE CBOWMCTBO aireOpamdeckor apolwu.
Crnoxenue, BbIYUTAHHE, YMHOXEHHUE, [IeJIeHWE aireOpanueckux JapoOei.
PanonanbHbie BRIpOXKEHUS U UX peoOpa3oBaHue.

YpaBHEHUS Y HEPABEHCTBAY PABHEHHSI 1 HEPABEHCTBA

KBanpaTHoe ypaBHeHue, hopmysia KOpHEH KBaJIpaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHUM, CBOIOAIIMXCA K JIMHEMHBIM M KBAJPATHBIM.
[Ipocreiiine ApoOHO-palMOHAIbEHBIE YPAaBHEHUS.

I'paduueckas uHTeprpeTanysi ypaBHEHUM C JBYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX ypaBHEHUW C JBYMs IIepeMEHHbIMH. lIpumepsl pemeHus cucreM
HEJTMHEWHBIX YPaBHEHUMN C IByMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckuM CriocoooMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHON MEPEMEHHOM.
PaBHOCHIIBHOCTP HepaBeHCTB. JIMHEVHBIE HEPABEHCTBA C OJAHOM MEPEMEHHOM.
Cucrembl JINHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynkimu. O61aCTh ONpEAeIeHUS U MHOKECTBO 3HaUYECHUN (QyHKIIUH.
CnocoOsbI 3a1anust QyHKIHIA.

I'padpux dbynxkuun. Urtenune cpoiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIUN, OTPAKAIOMIUX PeaTbHbIE MPOIECCHI.



OyHKIMKM, OINUCHIBAIONINE TIPAMYIO M OOpaTHYI MPONOPIHMOHAIBHBIC
3aBrcHMOCTH, uX rpaduki. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pEllIEHUE YPAaBHEHUM U CUCTEM YPABHECHUN.

9 KJIACC

Yucua 1 BBIYMCICHUSA

PannonanbHbie 4ymciia, uppaldoHaIbHbIE YKCIa, KOHEUHbIE U OECKOHEYHBIE
JecITUUHbIE ApoOu. MHOXKECTBO JEMUCTBUTENIbHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEYHbIE JecCATUYHbIe JpoOH. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHO>KECTBOM JICMCTBUTEIBHBIX YACEN U KOOPAUHATHON NIPSIMO.

CpaBHeHHE JI€MCTBUTENbHBIX 4HCeN, apUpMETUUYECKUe JIEUCTBUS C
NEHCTBUTEIBHBIMU YUCIIAMMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHpE.

[TpubnmxéHHoe 3HAUEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucen. [Ipuknika u olieHKa pe3yJbTaTOB BEIYUCICHHIA.

YpaBHeHus] 1 HEPABEHCTBA

JIuneriHOe ypaBHEHME. Penienne ypaBHEHHM, CBOISIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUMN, CBOASIIMXCS K KBaJApaTHBIM.
bukBanparnoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNW TPETbEU U YETBEPTOU
CTEIICHEW Pa3JIOKEHUEM HA MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHM. PerieHue TEKCTOBBIX 3aaad
anredpanyecKuM METOIOM.

VYpaBHeHUEe ¢ ABYyMs MEpPEeMEHHbIMU U ero rpaduk. Pemienue cuctem aByx
JIMHEWHBIX YPaBHEHUH C IBYyMs IIEPEMEHHBIMU. PelieHne cucTeM IByX ypaBHEHUH,
OJIHO M3 KOTOpPBIX JIMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETALAS CUCTEMbI YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckum CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne JMHEMHBIX HEPABEHCTB C OJHOW IEepeMEHHOW. PemeHue cucrem
JMHEHWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'padmyeckass uHTEpHpeTalyss HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIUU

KBagpatnunas dynknusa, e€ rpaduk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPIIUHBI TapadoIIbl, 0Cb CAMMETPUU MapadOJIbI.

Ipaduku Gyskmmit: ¥ = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , n ux
CBONCTBA.



UucnoBble  mociienoBaTeIbHOCTUUHCIOBBIE  MOCJAEA0BATEILHOCTH U
nporpeccuu

[loHATHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
pPEKYppEeHTHOH (opMyioi U (popmyIioil N-ro wieHa.

Apudmernueckas U reomerpuueckas mnporpeccud. dopmynbl N-TO 4YiieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpecCcuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne YIeHOB apu(PMETUYECKON U TEOMETPHUYECKOW Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIbHBINA POCT.
CI10XHBIE IPOLIEHTBI.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW WIIKOJIbI, K HMCIOJIB30BAHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMaTHYECKUX OCHOBax (YHKUHOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp IpakaHCKOro oOiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa3oBaHUsl Ha MPOTSHKEHHHM BCEH JKU3HU I YCHEIIHOW Npo(ecCHOHaIbHOU
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CHOCOOHOCTBIO K HSMOLMOHAJIBHOMY M  3CTETHYECKOMY BOCIPUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJlad, pEIICHUH, PacCYKIEHUH, YMEHUIO BUJETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, MPUPOABI U
o0miecTBa, TMOHUMAaHUEM MAaTEMAaTHUYECKOM HAyKW Kak cQepbl 4YeaoBeYecKOi
NEATENbHOCTH, ATAloB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALMUHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpA, OBJIAJEHUEM IPOCTEUINMMH HAaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
3[I0POBbS,  BEACHUS  3J0POBOro  oOpa3a I KU3HU  (370pPOBOE  IUTAHHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTBH ), CPOPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIMHMOKY M TaKOT'0 )K€ IpaBa JAPYroro 4ej0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HAa MPUMEHEHUE MAaTEMATUYECKUX 3HAHUM ISl PEIICHUS 33/1a4 B
00J1acTH COXPAaHHOCTH OKPYIKAOIIEH Cpelpl, IUTAaHUPOBAHUS IMOCTYIIKOB M OLICHKH
UX BO3MOJKHBIX IOCIICJCTBHI SISl OKPYXKAIOIICH Cpebl, OCOZHAHUEM TJI00ATIBLHOTO
XapakTepa SKOJOTMUECKUX TPOOJIeM U IMyTel UX PEIIeHUs;

8) ajanTanus K M3MEHAKINMMCSH YCJOBHAM COLMAJBLHOM U NMPHUPOAHOU
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTrux JIOJIeH, MpUoOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTUX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHnus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

ba3oBble jjornueckue AefcTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIIICCTBEHHBIC NMPU3HAKH MaTEMaTHICCKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONpPE/CIICHUs]  TMOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTHN3a;

e BOCIpUHUMATh, (OPMYIUPOBATH U  TPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISBIISATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpOTUBOpEYHsT B (aKkTax, JAHHBIX, HAONIOJACHUSAX W YTBEPKICHUSX,
npenjaraTh KPUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOABI C WCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAIOTHH;
pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPXKIECHUHN (TIPSMbIEC U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIHLHO HECIOXKHBIE JOKA3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh aAPTYMEHTAIIUIO, TPUBOIHTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYK/ICHNUS,
BBIOMpATh CMOCO0 pelieHuss y4yeOHOW 3amauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HauboNee MOAXOMSIIMUA ¢ YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIOJIb30BaTh BOMPOCHI KaK MCCIENOBATENbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIONIHE MPOTUBOpPEUUE, MpoOIemMy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh HKCKOMOE U JaHHOE, (POpMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TO3UIMIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITENIbHO COCTABJICHHOMY IUJIaHY HECJIOMXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHUE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTUYECKOro 00HEKTa, 3aBUCUMOCTEN 00BbEKTOB MEKy COOOMH;
CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, MCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIIECCa, a TaKKE BBIABUTATH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMALUM, JTAHHBIX,
HEOOXOIUMBIX JJIs PEIICHUS 3a]a4H;

BbIOMpaTh, aHAJIW3UPOBAaTh, CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH
UH(POPMAIUIO PA3IMYHBIX BUAO0B U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy TMpeACTaBICHHS HH(DOpMAUUMU U WLIIOCTPUPOBATH
pellaemMble 3aJaud CXE€MaMH, JuarpaMmamH, WHOW TIpadukod M uX
KOMOHMHAIIUSIMU,

OLIEHUBATh HAAEKHOCTh HH(GOPMALMU TO KPUTEPUAM, NPEIOKEHHBIM
YUHUTETEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe HeﬁCTBHﬂt

BOCIIPHUHUMATH U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSAMHU
U MEeJIIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS



B YCTHBIX U MUCHBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS IO XOAY PEIICHHS
3a/1a4l, KOMMEHTUPOBATh MMOJIYyYECHHBIN pE3yJIbTarT;

e B X0J€ 00CYXKIEHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JIeMbl, perIaeMoil 3a1a4u, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pElIeHUs], COIMOCTaBJISITh CBOU CYXJCHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHaJiora, OOHApY>XMBATh PA3IMYUe U CXOJICTBO IO3UIIMH, B
KOPPEKTHOU popme hopMyIUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMPEACTABIATh  PE3YNbTAThl  pEIICHHs  3aJayd,  IKCIIEPUMEHTA,
UCCIIeI0BaHUs, MPOEKTA, CAMOCTOSTEIHHO BEIOUPATh (POPMAT BHICTYILICHHUS
¢ y4€ToM 3aja4 MPE3eHTAIUU U OCOOEHHOCTEN ayJUTOPHUH;

e TMOHHMMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHAHON ¥ MHIUBUAYAIbHOM
paboTHI MPHU pPElICHUN YUEOHBIX MaTEeMAaTHYECKUX 3a/1adY;

e TMPUHUMATH LIEJIb COBMECTHOM AEATEIbHOCTH, IUNIAHUPOBATh OPTaHU3ALNIO
COBMECTHOM paloThl, pachpenensTb BUAb paldoT, JIOroBapuUBaThHCH,
00CYXXIIaTh MPOIECC U Pe3yabTaT pabOThI, 0000IaTh MHEHHS HECKOJIBKHIX
JIIO/ICH;

e yYacTBOBaTh B TpymnmoBbIX ¢opmax paboTel (0OCyXkaeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U IPYTHUE), BHITOIHITH CBOIO YaCTh PaOOThHI
U KOOPJWHHUPOBATH CBOM JEHUCTBUSI C JPYTMMHM 4YiI€HAMU KOMaHJbI,
OLICHMBATh KAa4ECTBO CBOETO BKJIaJa B OOUIMN MPOIYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiicTBUSA
Camoopranusanus:

e CaMOCTOSITEIbHO COCTaBJIATH IUIaH, aJrOPUTM PEIIeHUs 3aAadd (WU ero
4acTh), BIOMpATh CIOCOO0 pEeHIeHUsl ¢ YYETOM HUMEIOLIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapHAaHThI PEICHU ¢ y4€TOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

e BIIQJIETh CIIOCOOAMU CAaMOTIPOBEPKU, CAMOKOHTPOJIS IIPOIECCca U pe3ysIbTaTa
pelIeHus: MaTEMaTUYECKOU 3a1a4u;

e TMPEIBUACTH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB,
HaWJECHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTU MOCTABICHHOM LIENH U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHXKEHUS WIM HEAOCTHXKCHUS LIEIIH,
HAXOJUTh OIIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K koHmy oOyuenuss B 7 kJacce OOYYaIOIIMICS TOJYYHUT CIEAYIOIIUE
IIPEAMETHBIE PE3YIbTATHI:

Yucsa 1 BBIYUCJICHUS

BrinonusaTh, coueras yYCTHbIE W MHUCbMEHHBIE TMPUEMBI, apuPMETHUYECKUE
JENUCTBUS C pallMOHAILHBIMU YUCJIAMHU.

Haxonute 3Ha4YeHWS YUCIOBBIX BBIPAKEHUM, MPUMEHATH Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUI JPOOHBIX BBIPAKECHUM, COJEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT onHOM (HhOPMBI 3aMKMCH YUCEN K JAPYroi (mpeodpa3oBhIBATH
JECATUIHYIO P00 B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B OCCKOHCUHYIO JICCATUYHYIO TPOOB).

CpaBHUBATH U YIOPSJOUYMBATH PAllMOHAIIbHBIC YUCIIA.

Okpyradars yucna.

BbBINOAHATS NPUKHUIIKY U OLEHKY PE3YyJIbTaTa BIYMCICHHUH, OLIEHKY 3HaUYCHUI
YUCJIOBBIX BbIpAXKEHUW. BBIMOMHATH AEHCTBUS CO CTENMEHSIMU C HATypajJbHBIMU
MOKa3aTeISIMH.

[IprMeHATh NPU3HAKK IETUMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATYPAJIbHBIX
YuCen.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJ]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPONOPLUUOHATIBHOCTBIO BEJIIMYUH, TMPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEUICHHs 3a7ad ¢ y4€TOM OTPAaHUYEHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUS

Hcnonw3oBaTh anredOpanyeckyro TEPMUHOIIOTHIO U CUMBOJIMKY, IPUMEHSATH €€
B IIPOLIECCE OCBOEHUS yUeOHOTO MaTepuara.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPQKCHHM TPH 3aJIaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BrinonuaTe npeodpa3zoBaHus 11E710T0 BEIPaXKEHUSI B MHOTOWICH MPUBEICHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbINoOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOTOYWJIEH W MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMKHUTEIHW C IOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIIETr0 MHOXKHUTEIS, TPYIIIIUPOBKU CIaraeMbIiX, IPUMEHEHUS
dbopMynT COKpanEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHbIX 3a]a4
U3 MaTEMATHUKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTHKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs] U HEPABEHCTBA



Pemars nuHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NMPUMEHSAS IpaBuUia
nepexo/ia OT UCXOJHOrO YPaBHEHUS! K PaBHOCUIBHOMY emy. IIpoBepsTh, sBisgeTcs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensTh rpaduyeckre METObl IPHU PELICHNUN JIMHEWHBIX YPAaBHEHUHN U HX
CUCTEM.

[TonGupare mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIeHUEM JUHEHHOro
YPaBHEHUsI C IBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TNIOCKOCTH IpaUK JMHEHHOTO YPAaBHEHUS C IBYMS
epeMEHHBIMH, MOJIb3YSICh TpaUKOM, MPUBOAUTH IPUMEPHI PELICHUSI YPABHEHUSI.

Pemrats cucteMsl IByX JIMHEHHBIX YPAaBHEHUN C IBYMs IIEPEMEHHBIMU, B TOM
qucIie Tpa@uIecKu.

CocraBnaTe M pemiate JIMHEMHOE YPaBHEHME WM CUCTEMY JIMHEHHBIX
YPAaBHEHHI 110 YCIOBUIO 3aJa4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYyYECHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATh YHCIIOBbIE IPOMEKYTKH Ha
anreOpanyecKkoM Si3bIKe.

OTmeuaTs B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOUTh Ipaduky TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIMUU Y = |X|.

OnuceiBaTh € MOMOIIBIO (YHKIMUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMSA, pPACCTOSHME, I1I€HA, KOJIMYECTBO, CTOMMOCTS,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM paOOTBHI.

Haxonute 3HaueHrne GyHKIMH M0 3HAUECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBiICHHUS W aHaliu3a HH(OpMmaIuw,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPHUKOB PEaJIbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenus B 8 kJiacce OOyYaromMiiCs TMOJYYHUT CICAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BBIYMCICHUA

Hcnonp30BaTh HadalbHBIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIUMCIECHUHN, N300paxaTh JIEUCTBUTEIbHbBIC
yycia TOYKaMy Ha KOOPAUHATHOW MPSIMOM.

[IpumenaTs mnoHsATHE apU(PMETHUYECKOro KBaJpPAaTHOTO KOPHs, HAaXOAWUTHb
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJATODP, BBINOIHATH
npeo0pa3oBaHusl BBIPAXKEHUHM, COAEpPKAIIMX KBaJApPaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeii u crenexeit uucia 10.



AureOpanyeckue BbIpaKeHUs

[IpyuMeHATP MOHATHE CTENEHW C UENbIM IOKAa3aTeIeM, BBINOJIHATH
npeoOpa3oBaHus BEIPAKEHUM, COEPKAIINX CTEIEHH C IIEJIBIM MTOKa3aTeNIeM.

BbINoaHATH TOXKAECTBEHHBIE MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAKEHUMN HA
OCHOBE TIpaBUJI JEHCTBUI HaJ MHOTOYWICHAMHU U alreOpandecKUMM APOOsSIMH.

PacknanpiBaTh KBaIpaTHbIM TPEXWICH HA MHOKHUTEIIH.

[TpumensaTs mpeodpa3oBaHus BEIPAKCHUN JIs1 PEIICHUS Pa3IUYHBIX 3a/1a4 U3
MAaTeMaTHUKH, CMEXKHBIX TPEAMETOB, U3 PEATbHOMN MTPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

Pematp nuHENHBbIE, KBaJpaTHbIE YPAaBHEHHS W PALHUOHAIbHBIC YPAaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI ABYX YPABHEHUH C IByMSI IEPEMEHHBIMHU.

[IpoBOaUTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHWH, B
TOM YHUCJE C MIPUMEHEHUEM rpaduuecKuX MpecTaBieHuid (yCTaHaBlIMBaTh, UMEET
JY ypaBHEHUE WM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIIU UMEET, TO CKOJBKO, U
nmpoyee).

[Tepexoauts OT cioBecHON (HOPMYIHMPOBKU 3ajauu K €€ anredpanyeckoi
MOJEIM C TIOMOWIBK) COCTABJICHUS YPAaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3ybTarT.

[IprmeHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB JIJI1 CPABHEHUSI, OLICHKH, PEIIATh
JMHEHHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX CUCTEMBI, 1aBaTh rpayuuecKyto
WUTFOCTPALMIO MHOXKECTBA PEUICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[ToHumath ¥ UCHONB30BaTh (PYHKIIMOHAJIbHBIE MOHSITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUEHUS), OMNpEACiaTh 3HaAUeHUE (PYHKIIMU IO 3HAUYCHUIO
aprymeHTa, orpeieNaTh CBOMCTBA PYHKIUU 0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BH/IA:

y=k/x, y=x2,y=x3,y = |X|, y = VX, omuchIBaTh CBOIiCTBA YHCIOBOM (QYHKIMH
1o e¢ rpaduky.

K xonHiy obyuenus B 9 kJjacce o0Oy4arouuics TMOMYYUT CIEAYIOLINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YNIOPSAAOUYMBATH PALMOHAIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

Brinonusts apudmMernyeckue JeiMCTBUS C palliOHAIBHBIMU YUCIIAMHU, COYETast
YCTHBIE W THCbMEHHBIE MPUEMBI, BBINOJIHATh BBIUHCIEHUA C UPPALHOHAIbHBIMU
YUCIIAMU.

Haxonuts 3HaueHus CTENEHEN C LEeJIBIMU IMOKA3aTEIsIMU U KOPHEHN, BEIYUCIISATh
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE YHWCIIA, BBINOIHATH MPUKUAKY pe3yjbTara
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.



YpaBHeHUS U HEPABEHCTBA

PemaTe TMHENHBIE U KBaJIpaTHBIE YPABHEHHUS, YPABHEHHUSI, CBOJSIIMECS K HUM,
npocTeiiue 1poOHO-palMoHaIbHbIE YPABHEHUS.

Pemrate cucrembl NByX JIMHEWHBIX YPAaBHEHUM C ABYMS INEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauM  aireOpaMvyeckuM CHOocoOOM €  MOMOIIBIO
COCTaBJICHUs YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUN C JBYMs IIEPEMEHHBIMU.

[IpoBOoauTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHWH, B
TOM YHUCJE C MPUMEHEHUEM rpaduyecKuX NpecTaBieHuid (yCTaHaBIMBaTh, UMEET
JU YpaBHCHHE WA CHUCTEMa YPAaBHCHUM PEILICHMs, €CIU UMEET, TO CKOJIBKO, U
npoyee).

PemaTte nuHelHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaThb
pElIcHUEe HEPAaBEHCTB HAa YMCIIOBOM IIPSIMOM, 3aIlMCHIBATh PEIICHHE C IOMOLIBIO
CHUMBOJIOB.

Pemarb  cucTeMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, HW300paXkaTb pPEUIEHUE CHUCTEMBI
HEPABEHCTB Ha YKMCIIOBOM MPSMOM, 3alIMCHIBATH PEIICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PEIICHNUN Pa3IUYHbIX 3aa4.

DOyHKINHA

PacnioznaBate (yHKIMM U3y4eHHBIX BHIOB. [loka3piBaTh CcxeMaTHYECKU

pacIoiokeHNe Ha KOOPAMHATHON TTOCKOCTH TpadukoB GyHKIM Buga: y = KX, y =
kx +b,y=k/Ix,y=ax2+bx+c,y=x3,y= VX, Y = [X|, B 3aBUCHIMOCTH OT 3HAYCHHIA
K03 (HUIIMEHTOB, OMMCHIBATH CBOMCTBA (YYHKITUH.

Crtpouth U nU300pakaTh CXeMaTHYECKH TpapUKH KBAJAPATUIHBIX (DYHKITUH,
OMUCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM MO UX TrpaduKam.

Pacno3naBaTh kBagpaTuyHyro QyHKIMIO 110 (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUH.

YucJi0BbIEe MOCAEA0BATEIbHOCTH U MPOrPecCuH

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POrPECCUU MPHU Pa3HBIX
crocobax 3a7aHusl.

BbITIONHATS  BBIYMCIEHHUS C  HCMONb30BaHHeM (OpMya N-TO  4jieHa
apu(PpMETHIECKON ¥ TeOMETPUIECKON MPOTrPECCUil, CYMMBI TIEPBBIX N YJICHOB.

N300paxarh 4Yi€Hbl IOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAMHATHON
IJIOCKOCTH.

Pematy 3amaum, CBsI3aHHBIE C YUCJIOBBIMHU MOCIEI0BATEIbHOCTSAMHU, B TOM
qrclie 3aJa4d U3 PeaNbHOM JKM3HM (C MCIIOJIb30BAHUEM KaJbKYJIATOpPa, IUPPOBBIX
TEXHOJIOTHI).



TEMATHYECKOE

IINIAHUPOBAHME 7 KJTACC

C pallMOHAILHBIMHU
yuciamu. CpaBHEHUE,
YIOPSIIOYHMBAHUE
palMOHAIbHBIX YUCEIL.
CreneHb

C HaTypaJIbHbIM
TTOKa3aTeIICM.
Pemenue 0CHOBHBIX
3a/1a4 Ha poou,
MIPOLICHTHI

13 peaabHOU
MIPAKTUKH.

[Ipu3Haku 1eIMMOCTH,
Pa3JIOKEHUS

Ha MHOXHTEIIN
HATypaJIbHBIX YHCET.
Peanbubie

HanmenoBanue pazgena |[KonudectBo OcHoOBHOE OCHOBHBIE BUJIBI JCATEIIBHOCTH 00yUYaIOITUXCS
(Tembl) Kypca 4JacoB coJiep kaHue
Uucna v BBIYUCIICHUS. 25 [TonsTHE CucreMaTu3upoBaTh U 000ramaTh 3HAHUS
PanrionanbHbie yncia paIoHaIbHOTO YUCIa. | 00 OOBIKHOBEHHBIX U JECATHUHBIX IPOOSX.
Apudmeruueckue CpaBHHMBATB H YNIOPSII0YMBATH IPO0H, MpeoOpa3oBbIBas
JEHUCTBUS MIPY HEOOXOUMOCTH JIECATHYHBIE TPOOU B OOBIKHOBCHHBIC,

OOBIKHOBEHHBIE B IECATUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHsATH pa3HOOOpa3HbIE CIIOCOOBI M NIPHEMBbI
BbIYMCJICHHUS 3HAYCHUI APOOHBIX BbIPasKeHHUIA,

coJiep KalnXx OOBIKHOBEHHBIE U IECATUYHBIC IPOOH:
3aMEHATh MPU HEOOXOIUMOCTH IECITUUHYIO IPOOh
OOBIKHOBEHHOHN U OOBIKHOBEHHYIO JI€CATUYHOM, IPUBOJUTH
BbIpakeHUe K Gopme, HanOonee yqoOHOM 1Jis BBIYUCICHUH,
peoOpa3oBBIBATh APOOHBIE BEIPAKEHUS HA YMHOXKCHHE

U JIeJIEHUE IECATUYHBIX ApOo0eil K IEUCTBUIM C LETbIMU
YHCIIaMHU.

IIpuBoaUTH Ync/I0BbIEe 1 OYyKBEHHbIE IPUMEPBI CTEIIEHU
C HaTypaJIbHBIM [TOKa3aTelIeM, OObSICHSS 3HAUYEHUS
OCHOBAHMsI CTETICHH U TTOKa3aTelsl CTETIeHH, HaXOIUTh
3HAYeHUs cTereHer Bua a" (& — moboe parmoHaIbHOE
YKCIIO0, N — HATYpPaIbHOE YUCIIO).

IHoHuMAaTh CMBICT 3aMIUCH OOJBUINX YUCEI C TOMOIIBIO
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3aBUCUMOCTH. [Ipsimast
1 oOpaTHas
TIPOIIOPITUOHAIEHOCTH

JECATUYHBIX JIpobei u crerneHelt uncia 10, npuMeHsaATh Ux
B PEAbHBIX CUTYaIIHIX.

IIpumMeHATH TPU3HAKH ACITUMOCTH, PA3JIOKCHUS HA
MHOXXUTEIN HATYPAIbHBIX YHCEII.

Pemathb 3a1a4u Ha 4aCTH, IPOIICHTHI, MPOTIOPIIUH,

Ha HaXOXJeHUE Apodu (TIPOIIEHTa) OT BEIMYUHBI U
BEJIMYMHBI IO €€ IpoOu (MPOLEHTY), Tpodu (IIpoLieHTa),
KOTOPBIN COCTABIISIET OJTHA BEJIMYMHA OT JPYTOM.
IlpuBoauTH, pa30UpPaTh, OLIEHUBATH PA3TMYHBIC PEIICHHUS,
3aIMCH PEIICHUH TEKCTOBBIX 3a7a4.

Pacno3HaBaTh M 00BSICHATD, ONTUPASICh HA OMPECIICHHS,
IPSIMO TIPOTIOPIIMOHATIBHBIC U 00PAaTHO MPOMOPIIMOHAIIBHBIC
3aBUCUMOCTH MEKy BETHUYMHAMHE, MPUBOAUTH MPUMeEPHI
9TUX 3aBUCHUMOCTEH U3 peaIbHOTO MUpPa, U3 APYTHX YICOHBIX
MIPEIMETOB.

Pemath npakTHKO-OPUEHTHUPOBAHHBIC 3a]1a4d HA JIPOOH,
TIPOIICHTHI, TIPSIMYIO U 0OpaTHYIO MPOIOPITMOHAIBHOCTH,
IIPOITOPITH

AnreOpandeckue
BBIPYKEHUS

27

bykBeHHbIE
BBIPAXKECHMUSL.
[IepemenHbIE.
Jonyctumele
3HAYEHUS
NIEPEMEHHBIX.
DopMyIIbI.
[Tpeobpa3zoBanue

Ogaagerp anreOpandeckoil TEPMUHOIOTUEN U CUMBOJIMKOM,
NPUMEHSITH €€ B IPOLECCE OCBOCHHS YUEOHOI0 MaTepuaia.
HaxoauTs 3HaueHus1 OyKBEHHBIX BBIPAKEHUHN MPHU 3aJaHHBIX
3HAYCHUSX OYKB; BBIMOJIHATH BEIYUCICHUS IO (POpMYJIaM.
BoinoaHsaTh npeobpa3oBaHus 1EIOTO BBIPAKEHUS

B MHOT'OYJICH MPUBEICHUEM MOJOOHBIX CIaracéMsbix,
PACKPBITHEM CKOOOK.

BbINOJHATH YMHOXKEHHE OJJHOYJICHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAKECHU,
PaCKpBITHE CKOOOK
U TIpUBEJICHHE

MOJ00HBIX CIIaracéMbIX.

CBolicTBa CTCIICHU
C HaTypaJbHbIM
ITOKa3aTeJIEM.
MHoOro4JIeHbI.
Cnoxenue,
BBIYMTAHHE,
YMHOKEHHUE
MHOI'OYJICHOB.
DopmyIibl
COKpAaIIEHHOTO
YMHOXEHHS.
Paznoxenue
MHOT'O4JICHOB
Ha MHOXKUTEIU

¥ MHOTOWICHA Ha MHOT'OYJICH, MPUMEHSITh (pOPMYJIbI
KBaj[paTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcyuiecTBJIATH Pa3I0KEHNE MHOTOUJICHOB HA MHOKUTEITH
IIyTEM BBIHECEHHS 32 CKOOKH 00IIEero MHOKHUTENS,
puMeHeHUsT (HOPMYJITbI pa3HOCTH KBaAPATOB, (hOPMYIT
COKpAIIIEHHOT'O0 YMHOXEHHSI.

IIpumeHnsaTs Ipeodpa3zoBaHNUE MHOTOUIICHOB JIJIS PEIICHUS
Pa3TUYHBIX 33724 U3 MAaTEMATUKH, CMEKHBIX MTPEIMETOB,
W3 PEaJbHOMU MPAKTUKHU.

3HAKOMMTBLCH C UCTOPHEH Pa3BUTHS MaTEMaTUKH

YpaBHEHMS U HEPABEHCTBA

20

YpaBHeHue, mpaBuiia
npeoOpa3oBaHUs
yYpaBHEHMUS,
PaBHOCUIIBHOCTD
YPaBHEHUM.
JIuneitHOE ypaBHEHUE
C OJIHOM NIEPEMEHHOM,

Pemiath TMHENHOE ypaBHEHHE C OJHOM NIEPEMEHHON,
NpUMeHsIsl IPaBHUJIA [IEPEX0Aa OT UCXOIHOIO YPABHEHHUS

K PaBHOCHJIIBHOMY €My 0o0Jiee IPOCTOro BU/A.

IIpoBepsATs, ABIIAETCA I KOHKPETHOE YUCIIO KOPHEM
YPaBHEHUS.

IMoxOupaTe NpuMepsbI Nap YUCEN, SBISIOIUXCS PELIEHUEM
JIMHEWHOI'O YPABHEHUS C IBYMs IEPEMEHHBIMU.
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pelIeHrEe TUHEUHBIX
ypaBHeHU. Pemienue
3a7a4 C MOMOIIbIO
YpaBHEHUM.

JIunetHoOEe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema 1Byx
JIMHEUHBIX YPaBHEHUHN
C AByMs

CTpouTh B KOOPJIMHATHOM TUIOCKOCTH IpauK JTUHEHHOTO
ypaBHEHUS C IBYMS ITEPEMEHHBIMU; TIONB3YSICh TpadruKOM,
NPUBOAUTHL IPUMeEPbI PELICHUS YPAaBHEHHUSI.

HaxoauTth peimieHue CUCTEMBI JBYX JUMHEUHBIX YPABHCHUHN
C ABYMS IIEPEMEHHBIMH.

CocTaBJiATh U peliaTh YPAaBHECHHUE WU CUCTEMY
YPaBHEHUM 110 YCIIOBUIO 3aJ]a41, UHTEPIIPETUPOBATh

B COOTBETCTBUM C KOHTEKCTOM 33/1a4y MOTYy4YECHHbBIN
pe3ynbTar

nepeMEHHBIMU

Koopaunatel u rpaduku. 24 Koopaunara Touku H300paxkaTh Ha KOOPAVMHATHOM NPSIMOM TOYKH,

OyHKIIUU Ha NpsMOit. UUCTIOBbIE | COOTBETCTBYIOIIME 3aJaHHBIM KOOPJAUHATAM, JTyYH, OTPE3KH,
MIPOMEKYTKH. WHTEPBAJIbI; 3alIMCHIBATh UX HA aJIreOpandeckoM S3bIKE.
Paccrosinue mexny OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH
JIBYMS TOYKAMU 110 33JJaHHBIM KOOPJAMHATAM; CTPOUTH IPauKH HECIOAKHBIX
KOOpPAMHATHON 3aBUCUMOCTEM, 3aIaHHBIX (POPMYJIaMH, B TOM YHCIIE
PSIMOIA. C MOMOIIBIO IUPPOBBIX Ja00PATOPUH.
[IpsimoyronbHas I[IpuMeHsITh, H3yYaTh NPeUMYyIecTBA,
cucTeMa KOOpAuHaT HHTEPNPeTHPOBATH I'paUUECKUil CrIoco0 MpeACTaBICHUS
Ha IJIOCKOCTH. U aHaJIM3a pa3HOOOPA3HOM KU3HEHHOW HHPOPMALIUH.
[Tpumepsl rpadukos, OcBauBaTthb NOHATHE (PYHKIIMH, OBJIA/IEBATh
3aJJaHHBIX (G YHKIIMOHAIBHOW TEPMHUHOJIOTUEH.
bopmyIamu. Pacno3HaBathb uHeliHyI0 GyHKIm0 Y = KX + b,

Urenue rpaduxon

ONMMUCHIBATH €€ CBOVMCTBA B 3aBUCUMOCTH OT 3HAUECHUU
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pealbHbIX
3aBUCUMOCTEM.
[Tonsitue pyHKIIMH.
I'pacduk pyHKUIHH.
CpotiicTBa pyHKITHI.
JluneitHast QyHKUMSL.

K03 durueHToB K u b.

Ctpouth rpaduKu JUHCHHON QyHKIMH, QYHKIUU Y =| X |.

Hcnoab3oBaTs HUPPOBBIE PECYPCHI IS IOCTPOCHHUS
rpadukoB GYHKUIMNA U U3YYEHUSI UX CBOMCTB.
IIpuBoaAMTH NpUMeEPHI JIMHENHBIX 3aBUCUMOCTEN

B PEAIbHBIX MPOLECCAX U SIBICHUIX

[Toctpoenue rpaduka
JUHEHHON (DYHKITHU.
I'paduk pyHkIHIN
y =|x|
[ToBTOpEeHUE N 0000LIEHNE 6 [ToBTOpEHNKE Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPAaBHEHMS
OCHOBHBIX TOHATUIA YHCell, BBIYUCIICHUN, TPeo0pa3oBaHUi BEIPAKEHHUI,
U METOJIOB Kypca pelieHus: ypaBHEHU.
7 knacca, 0000IeHe OcyuiecTBJIATH CAMOKOHTPOJIb BHITIOJIHSIEMbIX JEHCTBHIMA
3HAHUU Y CAaMONPOBEPKY PE3yJIbTATA BEIYMCIICHU,
peodpa3oBaHUM, IIOCTPOCHUM.
Pematpb 3agaum u3 peanbHON KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUS JIJIs PEIICHUS 3a/1a4 U3 JAPYrux
MPEIMETOB.
Pemathb TekcTOBBIE 321241, CDABHUBATh, BLIOUPATH
CIoCco0bI pEIICHUS 3aJjau
OBIIEE KOJIMYECTBO 102

YACOB I1O ITPOTPAMME
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8 KJIACC

KBaapatHbie kopHU

n3 yncina. [lonstue
00 upparmoHaIbHOM
yucne. [lecsTuunbie
NpUOIMKEHUS
UppaloHaIbHBIX
YHCEJL.
JlenCTBUTENBHBIE
yucna. CpaBHEHHE
JEUCTBUTENBHBIX
qyuced.

YpaBHeHUE BUaa

X2 = a.

CaoiicTBa
apupMeTUYECKUX

KBaJIPaTHBIX KOPHEU.

[Ipeobpa3zoBanue
YHCIIOBBIX
BBIPAKECHUH,
coJieprKalux
KBaJIpaTHbIE KOPHU

HanmenoBanue pasgena |[KonnaectBo OcHoOBHOE OCHOBHBIE BUJIBI ACSITEILHOCTU 00yUYarOUIUXCA
(Temnl) Kypca 4acoB COZIEp>KaHUE
Uucna v BBIYUCIICHUS. 15 KBanparhseiii KopeHb DopMyJIMPOBATH ONPeEAeIeHHE KBAIPATHOIO KOPHS

U3 yucia, apuMeTUYECKOro KBaApaTHOTO KOPHSI.
IIpuMeHATH Orepanuio U3BJICYEHUS KBaIPATHOIO KOPHS
U3 YKCIIa, UCTOJIB3Y S PU HEOOXOAUMOCTH KAJIbKYJISITOP.
OueHnBaTh KBaIPATHBIE KOPHHU LEJIBIMU YHCIIAMU U
JECATUYHBIMU TPOOSIMHU.

CpaBHuBaTh U YHOPAA0YMBATH PALMOHATIbHbBIC

Y UPPalMOHAJIBHBIE YHCIIA, 3AIIUCAHHBIE C [IOMOILBIO
KBaJpaTHBIX KOPHEW.

HMceaenoBaTh ypaBHEHHE X2 = @, HAXOJUTH TOYHBIE

u npuOamKeHHbie KopHuU Tipu @ > 0.

HUccaenoBatb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YUCIIOBBIE€ SKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KaIbKYJISITOpA
(kommbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEH; IpUMEHSTh UX JIJIs IpeoOpa3oBaHus BEIPAKEHUN.
BoInoJHATH Npeodpa3oBaHmns BEIPAKEHUN, COAEPKAIIIX
KBaJIpAaTHBIE KOPHHU.

Boipa:kaTh nepeMeHHbIE U3 TEOMETPUIECKUX U (PU3HUUECKUX
dhopmy.

BpluncjasaTh 3HAYEHUs] BBIPAKECHUHN, COAEPKALINUX
KBaJIpaTHbIE KOPHH, UCTIOJIB3YsI TPU HEOOXOAUMOCTH
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KaJIbKYJISTOP.

Hcnoab30BaTh B X0/1€ pEUICHUS 33]1a4 dJIEMEHTapHbIE
MIPE/ICTABIICHUS, CBSI3aHHBIE C MPUOIMHKECHHBIMUA 3HAUCHUSAMHU
BEJIMYMH.

3HAKOMHUTBHCS C HCTOPHUEI Pa3BUTUSI MATEMATUKHU

Urcia 1 BBIYUCIICHUS.

CreneHn C O CJIBIM

®opmMyMpPOBaTH ONpe/ieeHne CTEIIEHHU C IEIbIM

CreneHb C UETbIM MOKA3aTEJEM. TOKa3aTeNEM.
MOKa3aTeaeM CranpapTHas 3a11ucCh IIpeacraBasiTh 3anMch OOJBIINX U MAJIBIX YUCET
YyHuCa. B CTAHJAPTHOM BUJIE.
Pa3mepnr 00bekTOB CpaBHHBATB UKCIIa U BEJIMYHHBI, 3aICAHHBIE
OKPY’KAIOIIEro Mupa C UCIOJIb30BaHueM cremnenu 10.
(OT EeMEHTapHBIX Hcnonb30BaTh 3anMCh YKUCEN B CTAHIAPTHOM BUIE
YaCTHII JUTS1 BBIPXKEHUS pa3MEPOB 00BEKTOB, IJTUTEILHOCTH
710 KOCMUYECKUX IIPOLIECCOB B OKPY’KAIOLLEM MUpE.
00BEKTOB), DopMyJIMPOBATH, 32ANIMCHIBATH B CHMBOJIHYECKOM (popme
JUTUTEIBbHOCTD Y WIJIIOCTPUPOBATH NPUMEPAMM CBOMCTBA CTETIEHU
IIPOLIECCOB C LIEJIbIM [TOKA3aTEeJIEM.
B OKpykaroreM Mupe. | IIpuMeHATH cBoiicTBA CTENEHU 715l TpeoOpa3oBaHuUs
CBoiicTBa CcTEIIEHU BBIPAKECHUH, COACPIKAIIUX CTEIIEHHU C LEITbIM ITOKA3aTEIEM.
C LEJIBbIM ITOKa3aTeaeM | BBINOJHATH JeHCTBHUS C YHMCIIAMU, 3alTUCAHHBIMU
B CTaHJIAPTHOM BUJIE (YMHOXKEHUE, JCIICHUE, BO3BEIICHHUE
B CTCIICHb)
Anredpanyeckue KBagparnslii Pacno3HaBaTh KBaJpaTHBIA TPEXUJIEH,
BbIpaxeHUs1. KBagpaTHbIi TPEXUWICH. YCTaHaBJIUBATh BO3MOXHOCTb €r0 Pa3JIOKECHUS
TPEXUICH Pa3znoxenue Ha MHOXKUTEIIU.
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KBaJIPaTHOTO
TpeX4JICHA
Ha MHOXHUTEIIN

PaCKJIaIlbIBaTb HAa MHOKHUTEIN KBaI[paTHHﬁ TPCXUICH
C HCOTPHULUATCIbHBIM TUCKPUMHUHAHTOM

AnreGpandeckue
BBIPaKCHUSI.
Anrebpanyeckas 1poob

15

AnreOpandeckas
JPOOb.
Homyctumele
3HAYCHUS
NIEPEMEHHBIX,
BXOJISITITNX

B aJIreOpanvecKue
BBIPAXKEHUSI.
OCHOBHOE CBOWCTBO
anredpanvecKoi
npobu. CokparieHue
TpoOei.
CnoxeHue,
BBIUHUTAHUE,
YMHOXCHHE

U JIeJICHUE
anredpandecKux
TpoOei.
[IpeobpazoBanue
BBIPAKCHUU,
coJiepKaInx
anredpanvecKue
apoou

3anuchIBaTh AreOpandecKrue BbIPAKEHHUS.

Haxoautp 061acts onpeaeneHns paiunoHaaIbHOTO
BBIPAKEHMUSL.

BbINOJHATH YHUCIIOBBIE MOACTAHOBKH U BHIYMCJISTH
3HaueHue ApoOU, B TOM YHCIIE C TOMOIIbIO KaJIbKYJISATOpPA.
@®opMyJIMPOBATH OCHOBHOE CBOWCTBO alre0OpandecKkoi
JpoOY ¥ MPUMEHSITh €ro JIJIs MpeoOpa3zoBaHusl ApoOeit.
BbINOJHATH JeHCTBUS ¢ aNreOpandecKuMH IpoOsiMH.
IIpuMeHATH Mpeodpa30BaHUA BBIPAKECHUI JJIS1 pELLICHUS
3aau.

BeipaxkaTs nepemennbie U3 Gopmyn (PU3NIECKHX,
reOMEeTPUYECKUX, OMMCHIBAIOIINX OBITOBBIE CUTYAIIUH)
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Y paBHEHUS U HEPABEHCTBA.
KBanparneie ypaBHEeHUs

15

KBanpatHoe
ypaBHeHue. Henomnnoe
KBaJIpaTHOE
ypaBHeHue. opmyia
KOPHEU KBaJgpaTHOIO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbIC YPaBHEHHUSL.

3anucbIBaTh (POPMYJIY KOPHEHN KBAIPAaTHOTO YPAaBHEHUS;
pelaTh KBaJApaTHbie YPABHEHUS — IIOJIHbIE U HEIIOJIHBIE.
IMIpoBoauTs NMpocTerine UCCJIAETOBAHUSA KBAIPATHBIX
YpaBHEHUM.

Pemiats ypaBHeHus1, CBOASIIIMECS K KBAAPATHBIM,

C TIOMOIIBIO TTPEe0OpPa30BaHUM U 3aMEHOU MEePEMEHHOM.

Pemenue ypaBHeHui, Ha0uaronaTe 1 aHATU3MPOBATH CBS3b MEXIY KOPHIMU
CBOJISIIIMXCSA 1 K03 (HULIMEHTaMH KBaJPaTHOI'O YpaBHEHUSI.
K KBaJPATHBIM. ®opmysmpoBaTth TeopeMy Buera, a Takxke oOpaTHYIO -
IIpocreimne npoOHO- | Teopemy, IPUMEHSTh 3TH TEOPEMBI JUIsI PEIICHHUS 3a/ad.
panoHaIbHbIE Pematp TekcTOBBIC 321a4UH aNTreOpanyecKuM CIIocoOOM:
YPaBHEHUSI. MEPEXOAUTH OT CIIOBECHON (POPMYIUPOBKH YCIOBHS 3a1a4n
Pemenne TeKCTOBBIX K aredpandecKkoi MOJIeNI IyTeM COCTaBJICHUS ypaBHEHUS;
3a7a4 ¢ MOMOUIBIO pemaTh COCTAaBIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH
KBaJIPaTHBIX pe3yJIbTar.
YpaBHEHUI 3HAKOMHUTBHCH C HICTOPUEH pPa3BUTHUS AIreOphbI

YpaBHEHMS U HEPABEHCTBA. 13 JIuneliHOE ypaBHEHUE PacniozHaBaTh JIMHEHHbBIEC YPABHEHUS C IBYMs

CucreMbl ypaBHEHHI C AByMs IIEPEMEHHBIMU.

IIEPEMEHHBIMH, €T0
rpaduk, IpUMepsbI
peLICHUs] YPaBHEHUN
B LIEJIBIX YMCIIAX.
Pewrenue cucreM aByx
JIMHEWHBIX YpaBHEHUU
C AByMs

CrtponTh rpadvKu JTUHEWHBIX YPABHEHUH, B TOM YHCIE
HCIO0JIb3YH HU(PPOBHIE PeCypChl.

Pasimuyarh napajuienbHbIe U IEPECEKAIOIIMNECS IPSIMBbIE
10 UX YPAaBHEHUSIM.

Pemiarb cucTeMbl ABYX JIMHEHHBIX YPABHEHUN C ABYMS

IIEPEMEHHBIMU OJICTAHOBKOU U CII0KEHUEM.

Pematp npocreimme CUCTEMBI, B KOTOPBIX OJHO

23




IIEPEMEHHBIMHU.
[Ipumeps! perieHust
CHCTEM HEeJIMHEHHBIX
YpaBHEHUM

C AByMs
MIEPEMEHHBIMU.
I'paduueckas
HUHTEepIIpeTaLINs
YpaBHEHHUS

C IBYMs
MIEPEMEHHBIMU

U CUCTEM JIMHEHUHBIX
YPaBHEHUU C ByMs
MIEPEMEHHBIMU.
Pemenue TEKCTOBBIX
3ajJa4 ¢ MOMOIILIO
CHCTEM ypaBHEHUU

Y3 YPABHEHHU HE SIBJIAETCS JIMHEUHBIM.

IIpuBoauTh rpaguUecKy0 HHTEPHPETANMIO PELICHUS
YPaBHEHHUS C ABYMs IEPEMEHHBIMU U CUCTEM YPABHEHUU
C IBYMsI IEPEMEHHBIMH.

PemiaTh TeKcTOBBIE 3a1aUM aNTeOPANIECKUM CITOCOOOM

YpaBHEHNS U HEPABEHCTBA.
Hepasencraa

12

YucoBbie
HEpPABEHCTBA U UX
CBOWCTBA.
HepasenctBo ¢ ogHoM
MIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJHOU
IIEPEMEHHOM U UX
peureHue. CucTemsl

D opMyJIMPOBATH CBOMCTBA YHCIIOBBIX HEPABECHCTB,
WUTFOCTPUPOBATh UX HA KOOPJAMHATHOW IPSIMOM, 10KA3bIBATh
areOpanyvecku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJE PEIICHUS 3a/1a4.
Pemiath nuHENHbIE HEPABEHCTBA C OAHOM IIEPEMEHHOM,
M300pakaTh pelieHre HEPAaBEHCTBA Ha YHCIOBOM MPSMOM.
Pematsb cucTeMbl TMHEWHBIX HEPABEHCTB, N300paXaTh
pelIeHNEe CUCTEMbI HEPABEHCTB HA YHUCIOBOM MPSAMON
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JIMHEVHBIX HEPABEHCTB
C OJHOW MEPEMEHHOMN
Y UX pEUICHHUE.
Nzobpaxenue
penIeHns JIMTHEHHOT O
HEPaBEHCTBA U UX
CHUCTEM Ha YUCIIOBOM
PSIMOU

DyHKIWH.
OcCHOBHBIE TOHATHS

[Tonsitue pyHKIMM.
OGnacTb ornpeeneHus
¥ MHOXECTBO
3HAUYCHUU DYHKIIMH.
CnocoOsbl 3a1aHus
GYHKIHH.

I'padux pyHKUIHU.
CaoiicTBa GyHKIINH,
uX 0TOOpaxeHue

Ha rpaduke

Hcnoab3oBaTh GyHKIMOHATHHYIO TEPMUHOJIOTHIO

U CUMBOJIMKY.

Boruucjasath 3HayeHus QYHKIHMI, 3aTaHHBIX

dhopmynamu (Mpy HEOOXOIUMOCTH HUCIIOIB30BaTh
KaJIBKYJISITOP); COCTABJISATH TA0TUIIbI 3HAYEHUH

GyHKIHH.

CtpouTh N0 TOYKaM rpagpuku QyHKUINMN.

OnuceiBaTh ¢BOMCTBA (DYHKIIMM HA OCHOBE €€
rpaduaeckoro mpeacTaBICHUS.

Hcnoab3oBaTh GyHKIMOHATBHYIO TEPMUHOJIOTHIO

U CUMBOJIMKY.

HccaenoBath nmpumepsl rpaduKkoB, OTPAKAIONTUX PeaIbHbIS
MIPOLIECCHI U SIBJICHUSI.

IIpuBoAUTH NMpUMePHI POTIECCOB U ABJICHUH C 3aTaHHBIMHU
CBOMCTBaMHU.

Hcnoab30BaTh KOMNBIOTEPHBIE MPOTrPaAMMBbI

JUTs TIOCTpOeHUSs rpadUKOB HYHKIUHA U U3yUYEHUS

HX CBOWCTB
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OyHKIUH.
YucnoBble pyHKINUN

Yrenue u nocTpoeHue
rpa@uKoB (yHKIIHIA.
[Tpumeps! rpadukoB
byHKIINH,
OTPaXKAIOIINUX
peasibHbIE MPOIIECCHI.
OyHKIMH,
OTHCHIBAIOIINE
OpsIMYyI0 M OOpaTHYIO
PONOPIIMOHATIEHBIE
3aBUCUMOCTH, UX
rpadukmu.

I'padux pynxnum

y = X2

OyHKIMH

y = X2, y = X3,

y =vx, y = |x];
rpaduyeckoe
pelIeHUE ypaBHEHUM
Y CUCTEM YpPaBHEHUU

HaxoauTs ¢ nomombio rpadpuka GyHKIIMY 3HAYEHUE OJTHOM
W3 paccMaTPUBAEMbIX BEJIWYUH 110 3HAYEHUIO IPYrOM.

B HeclTOXKHBIX ciydasx BbIpaKkaTh (pOPMYJI0ii 3aBUCHMOCTH
MEXKY BEIMYNHAMH.

OnuceiBaTh XapakTep U3MEHEHHS OJTHOW BEJTUYMHBI

B 3aBHCUMOCTH OT U3MEHEHUS APYTrOM.

Pacno3naBaTh BUIBI H3y4aeMbIX (PYHKITUH.

IHoka3biBaTh cCXeMaTH4Y€CKH I10JI0KEHNE HA KOOPAUHATHON
IJIOCKOCTH TpaduKoB QyHKIMIA Buga: y = X%,y = x5,

y =vVx, y = |x].

HUcnoab3oBath QyHKIHOHAJIBHO-TPadUUYECKHE
NPeACTABJIEHMS IS PELICHUS U UCCIIEI0BAHUs YPAaBHEHUN

Y CHCTEM YpPaBHEHUM.

IIpumenaTsb ungpoBbIe pecypesbl LIl HIOCTPOCHUS
rpadukoB HyHKIHIA

[ToBTOpeHue n 00001ICHNE

[ToBTOpenue
OCHOBHBIX IOHATHI
U METOJI0B KYPCOB
7 1 8 KJ1accos,
00001IIeHE 3HAHUH

Bpi0upaTh, NPUMEHSITh, OLIEHUBATH CIIOCO0bI CPABHCHHUS
YHCell, BRIUMCIIECHUH, TPeo0pa30BaHUil BEIPAKEHUHN, pEIICHUS
YPaBHEHHU.

OcyuecTBJIATE CAMOKOHTPOJIb BBITIOIHAEMBIX IEHCTBUN

Y CaMONPOBEPKY pe3ysIbTaTa BIYUCICHUMN, TPEoOpa30BaHUIM,
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MMOCTPOCHUM.

PemiaTe 3a7aun U3 peajibHOM KU3HH, IPUMEHATH
MaTeMaTU4YECKHUE 3HAHUS ISl pELICHUS 3a7a4 U3 IPYTUX
MPEAMETOB.

Pemathb TekcTOBBIE 32]a4H, CPDABHUBATH, BHIOMPATH
CIOCOObI PEIICHUS 3a]]a41

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102
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9 KJIACC

HaumenoBanue pazgena  |[Kommuectso OcHoBHOE OCHOBHBIE BUJIBI AEATEIIBHOCTH 00yUYaIOLIUXCS
(Tembl) Kypca 4acoB COZIEpKaHUE
Uucna v BBIUUCIIEHUS. 9 Panyonanenbie yncna, | PasBuBaTh nmpeacTaBjJeHUs O YUCIAX: OT MHOXKECTBA
[leficTBUTENbHBIE YUCIA UppanroHaIbHbIE HATypAJIbHBIX YHCEI O MHOKECTBA JEHCTBUTEIBHBIX YU CEN.
yucia, KOHEYHbIE O3HAKOMHMTBCS C BO3MOKHOCTBIO MPEICTABICHUS
1 OECKOHEUHbIE JENCTBUTEIBHOTO YKCTIa Kak OECKOHEUHOM JAECITUUHON
JIECATUYHBIC APOOH. JpoOU, MPUMEHSATh JIECATUYHbIC TPUOTMKEHUS
MHOXkeCcTBO palMOHAIIBHBIX U UPPALIMOHAIBHBIX YHCET.
JEUCTBUTENBHBIX HN300pamxaTh 1CVCTBUTEIBHBIC YUCIIA TOUKAMHU
YHCEIT, KOOPAMHATHOM IIPSMOM.
JEWCTBUTEIbHBIE 3anuchbIiBaTh, CPABHUBATH U YIOPSI0YUBATH
yucia Kak JICACTBUTEIBHBIC YNCIIA.
OECKOHEUHbIE BbInoIHATH, CoUeTasi yCTHbIE U MUCHbMEHHBIE IPUEMBI,
JECATUYHbBIC APOOH. apudmMeTHyecKue AelCTBUS C pallMOHATILHBIMUA YUCIIaAMU;
B3anMHO 01HO3HAYHOE | HAXOAUTH 3HAYCHUS CTENIEHEW C LEJbIMU MOKA3aTEIAMU
COOTBETCTBHE MEXKIY Y KOPHEW; BBIYUCIAATH 3HAUEHUS YACIOBBIX BBIPAKECHUN.
MHOXECTBOM IHonyunTs npeacTaBjeHue 0 3HAYUMOCTHU
NENCTBUTENBHBIX JICUCTBUTEIILHBIX YUCEN B MPAKTUYECKOU JIEITENTbHOCTH
YUCEeIl U MHOXXECTBOM YeJIoBeKa.
TOYEK KOOPIMHATHOU AHAJIU3HUPOBATH U [1€J1ATh BBIBO/IbI O TOUHOCTH
IPSIMOM. npUOTMKEHUS IEUCTBUTEILHOTO YMCTIA TIPH PEIICHUH
CpaBHeHue 3a/1au.
JIEUCTBUTENBHBIX ynced, | OKpPYIJIfTh ACHCTBUTENIbHBIEC YNCIIA, BHINOJIHATH
apudmernueckue NPUKUIKY PE3YyIbTaTa BBIYMCICHUHN, OEHKY 3HaYEHUN
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JIEUCTBUS

C IEUCTBUTEILHBIMU
YHCJIaMH.
[TpubnmxenHoe
3HAYCHHUE BEIMYUHBI,
TOYHOCTh
PUOTIKEHUS.
OxpyriieHue yuce.
IIprkuaka u orieHka

YHCIIOBBIX BBIPAKECHUI.
3HAKOMMTBLCH C MCTOPHUEH PA3BUTHUSI MATEMATUKU

pE3yNbTaTOB
BBIYKCIICHUN
YpaBHEHHS 1 HEPABEHCTBA. 14 JIuneniHoe ypaBHeHue. | OcBaumBaTh, 3alIOMUHATH U IPUMEHSTH rpaduueckue
YpaBHEHHUS C OTHOM Pemenne ypaBHenuid, METO/bI PY PELUICHUH YPABHEHHM, HEPABEHCTB U UX
MIEPEMEHHOU CBOJSILIAXCS CUCTEM.
K JIMHCUHBIM. Pacno3naBaThb 1enbie ¥ IpOOHBIC YPaBHEHUS.
KBagpaTHoe PemiaTh iMHeliHbIe M KBA/IPATHbIC YPABHEHUS,
ypaBHeHue. Perienue YpaBHEHUSI, CBOJISIIIIUECS K HUM, TPOCTEMIINE TPOOHO-
YpaBHEHHI, paloHaIbHbIE YPABHEHHS.
CBOJISILIUXCS IIpensaraTh BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX
K KBaJpaTHBIM. 3a/1a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIE 3a]a41
buxBanparHbie Pa3HBIMU CIIOCOOAMHU.
YPaBHEHUS. 3HAKOMMTBLCH C HCTOPHUEH PAa3BUTHUSI MATEMATUKH
[Ipumepsl pereHus

YPaBHEHUU TPEThEU
Y YETBEPTOU CTENECHEN
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Pa3JIOKEHUEM
Ha MHO>KUTEITH.
Pemenue apoGHo-
paloHATBHBIX
YpaBHEHUM.

Penienne TekCcTOBBIX
3a/1a4 AJIre0pandecKum
METOJIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHEHHUE C ABYyMS
IIEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPABHEHUH
C ABYMsI
MIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHUI, OJTHO

13 KOTOPBIX JUHENHOE,
a Ipyroe — BTOpOu
CTENEHMU.
I'paduueckas
WHTEPIIPETALINS
CHCTEMbI YPAaBHEHU

C IByMsI IEPEMEHHBIMU.
Pemienne TekcToBBIX

OcBauBaTh M1 NIPUMEHSATH [IPUEMBI PEIICHUS CUCTEMBbI
JBYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

Y CUCTEMBI IByX YPaBHEHUI, B KOTOPBIX OJJHO YpaBHEHUE
HE SIBJISIETCS JTMHEHHBIM.

Hcnoab3oBaTh QyHKIHOHAIBHO-TpapUUECKUE
IIPEICTABIICHUS 1)1 pellleHUs] M MCCICAOBAHUS YPABHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anredpanyeckuM CrocoOOM: mepexoauTh OT CIIOBECHOMN
bopMyIUPOBKYU YCIOBUS 3a]]a4M K alireOpandeckoi MoJienu
IIyTEM COCTABJICHUS CUCTEMbI YPAaBHEHHUI; pelIaTh
COCTAaBJICHHYIO CUCTEMY YPaBHEHHI; HHTEPIPEeTHPOBATH
pe3yJIbTar.

3HAKOMMTBCH € MCTOPHUEH PA3BUTUS MAaTEMATUKH
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3a/1a4 areOpandecKuM
CrrocoooM

YpaBHEHHS 1 HEPABEHCTBA. 16 Hucnoselie Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepasencTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinoaHATH TpeoOpa3zoBaHus HEPABEHCTB, MCNOJIb30BATH
JIunelinbie J1s1 TpeoOpa3oBaHusl CBOMCTBA YHMCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JTMHEIHBIC U KBAIPATHBIE HEPABEHCTBA.
C OZJTHOM IIEPEMEHHOMN Pemiath IMHENHbIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
U UX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOLINAX
CucTembl IMHERHBIX KBaJpaTHOE HEPABEHCTBO, U pPEIIaTh UX; 00CYKIAaTh
HEPABEHCTB C OJHOU MIOJIyYE€HHBIE PELICHHUS.
IIEPEMEHHOM U UX N300paxaTh pernieHue HEPaBEHCTBA U CUCTEMbI HEPABEHCTB
peLIECHuE. Ha YHCJIOBOW MPSIMOM, 3aMUCHIBATDH PEIIEHNE C TOMOIIBIO
KBanparusie CHUMBOJIOB.
HEPABEHCTBA U UX PemiaThb kBagpaTHbIE HEPABEHCTBA, UCIOJIb3YS
pELICHHUE. rpaguuecKue npeacTaBIeHuUs.
I'paduueckas OcBauBaTh M IPUMEHATh HEPABEHCTBA IIPU PEIIEHUN
WHTEPIIPETALNS Pa3IMYHBIX 3a]1a4, B TOM YHUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMSI
MIEPEMEHHBIMU
OyHKINU 16 KBanparuunas Pacno3naBaTh BUIBI U3y4aeMbIX (YHKIIHIA;

bynkus, ee rpadux

u cBoiicTBa. [lapaborna,
KOOpPJIMHATHI BEPIIUHBI
napaboibl, OCh

WLITIOCTPUPOBATH CXeMAaTHYeCKHU, 00bACHATH
pacmnoyioKeHre Ha KOOPIMHATHON TIOCKOCTH IPauKoOB

Qynkimii Buga:y = kx,y = kx + b,y = _,y = ¥,
X
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CUMMETPHUH NTapadoIIbl.

I'paduku byHKIINIA:
y = kx,
y = kx + b,
k
y = -,
X
y =%,
y =%,
y =Vx,
y = |x|

y = X3,y =+/x, Y = |x| B 3aBHCHMOCTH OT 3HAYCHHil
K02 (PUIHEHTOB; ONMCHIBATH X CBOMCTRBA.
Pacno3HaBaTh KBaIpaTHIHY0 QYHKIUIO 11O (hopMyIIe.
IIpuBoAMTH PUMeEPBI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peabHOM KU3HU, PU3UKH, TEOMETPUH.

BoisiBaASTH 1 0000111aTh 0COOEHHOCTH rpaduka
KBaJpaTH4HOM QyHKIMu Yy = ax? + bx + c.

CtpouTh M H300paKaTh cCXeMaTHUYeCKHU TpaPuKu
KBaIPAaTUIHBIX (PYHKITHH, 3a1aHHBIX (hOpMyIaMu BUAA
y = axt,y=ax? + g,y = ax + p2y =ax® + bx + c.
AHaJIN3UPOBATH U MPUMEHSATH CBOMCTBA N3yYECHHBIX
GYHKIUAN U1 KX TTIOCTPOEHUS, B TOM YHCJIE C TIOMOIIIBIO

U(POBBIX PECYPCOB

YuciioBrie
OCJIENOBATEILHOCTH

15

[TonsiTre yncnoBoU
MOCJIEIOBATEIHHOCTH.
3ananue
MOCJIeI0BATEIHLHOCTH
PEKYPPEHTHOU
dbopmyoit

u (hopMmyoii N-ro
YJIeHA.
Apudmernueckas

U TeOMEeTpUUecKas
POrPECCUM.
@opMyJIbl N-To YJIeHa
apudmernueckoi

OcBauBaTh U MPUMEHATH WHJICKCHBIC 0003HAYCHUS,
CTPOUTH peyeBble BLICKA3bIBAHUSA C HCTIOJIb30BAHIEM
TEPMHUHOJIOTHH, CBSI3aHHOH C TIOHATHEM
MOCJIEIOBATEIHHOCTH.

AHanu3zupoBaTh Qopmyiy N-ro ujieHa
MOCJIEIOBATEIIFHOCTH W PEKYPPEHTHYIO (OpMYITy

U BBIYUCIATH YICHBI TOCIE0BATEIHFHOCTEH, 3aJaHHBIX
TUMU HOpMyIIamMHu.

YcraHaBauBaTh 3aKOHOMEPHOCTD B ITOCTPOCHUU
TIOCIIEIOBATEIPHOCTH, €CJIU BHIMTMCAHBI TIEPBBIC HECKOJIBKO
ee YICHOB.

Pacno3naBaTh apuMETHIECKYIO U TEOMETPHUUECKYIO
MPOTPECCHUH MPH Pa3HBIX CIIOCO0aX 3a/laHusl.
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Y TEOMETPUUYECKON
MPOTPECCU, CYMMBI
MEePBBIX N YJIEHOB.
N3o0pakeHne 4ieHOB
apupMeTHIeCKOn

Y TEOMETPUYECKON
MPOrPECCUN TOUKAMHU
Ha KOOpJIMHATHOM
TUIOCKOCTH.
JInHenHbIN

Y OKCIOHCHIIUAJIbHBI A
pocT.

CI10KHBIE POLIEHTHI

PemaTs 3a1auu ¢ ucnosb3oBanueM Gopmys N-ro yieHa
apuPMETHIECKON U TeOMETPUIECKOU IPOTPECCHIA, CYMMBI
MEPBBIX N YJIEHOB.

N300paxaTh WwieHbl TOCIEI0BATEIILHOCTH TOYKAMU

Ha KOOPJAWHATHOM IIIOCKOCTH.

PaccmaTpuBaTh npuMepbl NPOLECCOB U SIBJICHUH

U3 peajibHOM KU3HU, WUTKOCTPUPYIOLINE U3MEHEHHUE

B apu(PMETHUECKOU MPOrpeccuu, B reOMETPUUECKON
IPOrpeccHn; N300pakaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduaecku.

Pematpb 3agaum, CBA3aHHBIE C YUCIOBBIMU
MOCJIEOBATEIBHOCTAMHM, B TOM YHCJIE 3a/1a4U U3 PEaIbHOU
YKU3HU C UCTIOJIb30BAHUEM ITU(DPOBBIX TEXHOIOTUN
(2JIEKTPOHHBIX TabJIHUIL, TPadUUECKOro KaabKyJasaTopa u T.I1.).
PemaTthb 3a1aun Ha CIIOKHBIE IPOLIEHTHI, B TOM YHUCIIE
3aJlayu U3 peasibHON MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJIATOPA).

3HAKOMMTBLCH C MCTOPHUEH Pa3BUTHUS MATEMATUKH

[ToBTOpeHnue, 0600I1ICHNHE,
cUucTeMaTH3alus 3HaHUHN

18

Yucia ¥ BEIYHUCIICHUS
(3anuch, CpaBHEHUE,
JIeUCTBUS

C JeNCTBUTEIbHBIMU
YHCJIaMH, YHCII0Bas
MpsiMast; MPOLICHTHI,
OTHOILIEHUS,
MIPOIOPIINHY;

OnepupoBaTh NOHATHAMH: MHOXECTBO, TTOJIMHOKECTBO,
orepariy HaJl MHOKECTBaMH; UCIO0JIb30BATh rpaduiIecKoe
MPEICTaBIICHUE MHOKECTB JJISI OMUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 JPYTHX
y4eOHBIX MPEAMETOB.

AKTYyaJIu3upPOBATH TEPMUHOJIOTHIO M OCHOBHbIE
JeliCcTBUS, CBSI3aHHbIE C YHCJIAMM: HATYPAILHOE YUCIIO,
MPOCTOE U COCTABHOE YHUCIIA, AETUMOCTh HATypaIbHbBIX

33




OKpYTJICHUE,
npUOIKEHNE,
OLIEHKA; pElICHNE
TEKCTOBBIX 3a/a4

4uCeN, MPU3HAKK JETUMOCTH, 1IEI0€ YUCII0, MOAYJIb YUCIIA,
OOBIKHOBEHHAS U JECATUIHAS APOOU, CTAHIAPTHBINA BHT
quclia, apupMeTHIeCKUil KBaApaTHbIA KOPEHb.
BoINOJHATH NeHCTBUS, CPABHUBATH U YNIOPSAI04YMBATH

apu(MeTHIeCKUM YuClia, IPEJICTABIIATh YUCIIa Ha KOOPJAUHATHON MIPSIMOM,
crocodom) OKPYIJIATH YKCJA; BHINOJHATH MPUKUAKY H OLIEHKY
pe3ynbTaTa BRIUUCICHUH.
PemaTh TekcTOBBIE 3aa4H apU(PMETUYECKUM CIIOCOOOM.
PemaTh npakTHYeCcKHe 321a4H, COACPKALIUE ITPOLICHTHI,
JI0JIM, YaCTH, BbIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PAaCCTOSHUE, [IEHA — KOJIUYECTBO — CTOMMOCTb,
00beM paboThl — BpeMsi — IPOU3BOJAUTEIBLHOCTD TPYAA.
Pa30uparh peanbHbIe )KU3HEHHbBIE CUTYaIIUH,
(hopMyIHPOBATH UX HA A3BIKE MATEMATUKH,
HAXOAUTH pPEIICHUE, IPUMEHSA MaTEMaTUYECKU ammapar,
HHTEPNPETHPOBATH PE3YNbTAT
AnreOpandeckue OnepupoBaTh NOHATHSIMM: CTEIICHb C LIETBIM
BBIPAXKECHHUSI nokasaresneM, apupMeTUIeCKUil KBaJpaTHbII KOPEHb,
(mpeobpazoBaHUe MHOTOYJIEH, anredpanydeckast ApoOb, TOKIAECTBO.
anreOpanyecKux BbInoJHATH OCHOBHBIE I€fiCTBYS: BHIIOJHATH PACUETHI
BBIPAXKEHU, o ¢popmyiiam, MpeoOpPa3zoBLIBATH 1IENbIE, TPOOHO-
JOITYCTUMBbIE palMOHAJIbHBIE BBIPAYKEHUS U BBIPAXKEHUSI C KOPHSIMH,
3HAYEHUS]) peaNn30BBIBaTh Pa3IOKEHNE MHOTOYIEHA HA MHOXHUTEIH,

B TOM 4YHUCJIC C UCIIOJIB30BaAHUCM q)OpMy.]'I Pa3sHOCTH
KBaJApaToOB U KBaJlpaTa CyMMbI U pa3HOCTHU, HAXOAUTDb
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JOMYCTUMBIE 3HAUEHUS TIEPEMEHHBIX JJIsI TPOOHO-
palMOHAJIbHBIX BBIPAXKEHUMN, KOPHEU.
MopaeaupoBaTthb ¢ TOMOIILI0 (HOPMYJT peaabHbIe
MIPOLIECCHI U SIBJICHUS

OyHKIUY (TOCTPOCHHUE,
CBOMCTBA U3YYEHHBIX
byHKIMI; Tpadudeckoe
pelIeHne ypaBHEHUN U
UX CUCTEM)

OnepupoBath NOHATHUAMU: QYHKIIMS, Tpa@uK PyHKIIUH,
HYJU (QYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEXYTKH BO3pacTaHus, yObIBaHUS, HAMOOIbIIIEE

Y HauMEHbIIee 3HAUeHUS PYHKIIHH.

AHAJIM3HUPOBATH, CPABHUBATH, 00CYK/1aTh CBOMCTBA
GyHKIUH, CTPOUTDH UX rpaduKH.

OnepupoBath NOHATHSAMM : TIPSIMast TPOTNIOPLUOHATIBHOCTb,
oOpaTHasi NPONOPLHUOHAIBHOCTb, TMHEHHAs (DYHKIIHS,
KBaJpaTtuyHas QyHKLUA, napadoia, rumnepoona.
HUcnoab3oBath rpaguKu 115 ONPEACICHUS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JIJISl peIEHUS 3a]1a4 U3 APYTUX
y4eOHBIX MPEAMETOB U peaIbHON KU3HU; MO/IeJINPOBATH

C MTOMOIIbIO TPaPUKOB peasibHbIE IPOLIECCHI U SIBICHUS.
Bripaxars popMyamMu 3aBUCHMOCTH MEXKY BEIIMYNHAMMU

OBIIEE KOJIMYECTBO
JACOB IIO ITPOTPAMME

102
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TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P KonTpoasnsie | IIpakTnuyeckune (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchbl
1 Yucna v BeUKCIIEHUs. PalnoHaibHbIe o5 1 but6mmoreka [IOK
qucia https://m.edso0.ru/7f415b90
but6mmoreka [JOK
2 AJIrCOpaHeckHe BpIpakeHiA 27 1 https://m.edso0.ru/7f415b90
Bbu6moreka [JOK
3 YpaBHCHHS H HEpaBCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopunarst u rpaduki. Pymkuyi 24 1 https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
> Hosropenne n 0Go0uerne 6 1 https://m.eds00.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
OBbL] O CTBO HACOB I1O 102 5 0

[TPOIT'PAMME
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 Uucna u Beruncnenus. KpagparHuelie KOpHA 15 https://m.edsoo.ru/7f417af8
5 Uucna v Berunciienns. CTeneHb ¢ eNIbIM 7 bubmuorexa [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
AnreOpanyeckue BhIpaKCHUS. bu6nmoreka [IOK
3 S 5 1
KBanpatHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnreOpanuecKue BHIPaXKECHUS. 15 1 bu6mmorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBapaTHbie bu6nmoreka [IOK
S) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHcTBa. CUCTEMBbI bu6muoreka [IOK
6 . 13
yYpaBHEHUI https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa 12 1 httos://m.edsoo.ru/7fA17af8
bubmuorexa [JOK
) .
8 YHKIH. OCHOBHBIC NOHATHS S https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o 4 9
yHKUHH. HHCIOBBIC GyHKIH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 Tosropere u 0bobmenme 6 2 https://m.eds00.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME
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9 KVIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudposbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
1 Uucna u BerauciaeHus. JleiicTBUTEIbHBIC 9 bubmuorexa [IOK
qyucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bu6nuoreka [IOK
OJIHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmnoreka [IOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6nuorexa LIOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dymkuim 16 1 https://m.edso0.ru/7f419d08
bubmuorexa [JOK
6 HucnoBble NOCIEA0BATEIBHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 00001IeHNE, CUCTEMATH3ALHS 18 1 bubnuoreka [IOK
3HaHUI https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBEPSAEMOro .
o0pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHUA
pe3yjabTara
1 Uucna u BBIYUCIECHUS
11 BommonusaTe, coyeTas  yCTHbIE M IUCbMEHHbIE  IPUEMBI,
' apudMeTHuecKue IeHCTBUA C palliOHAIIEHBIMU YHCIIaAMHU
HaxomuTe  3Haue€HHMsA  YHMCIOBBIX  BBIPQXKECHWMM,  IPUMEHATH
1.2 pa3HooOpa3Hble CLIOCOOBI U TPUEMBI BBIYHUCIICHUS 3HAYCHUN APOOHBIX
BBIpa)KEHUM, coaepKalux 0ObIKHOBEHHbIE U AECATUYHBIE APOOH
[lepexonuTs OT OXHOM (QOpPMBI 3amUCH 4YUCEN K JIPYrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  JOpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUYHYIO 1po0b)
1.4 CpaBHUBATh U YIOPSAI0UYMBATH PALIMOHAJIBHBIE YHCIA
1.5 OKpyraTh yncia
BbINONHATE NPUKUIKY U OLEHKY Pe3yJibTaTa BBIYMCIEHUH, OLIEHKY
1.6 3HAYEHUM YHMCIIOBBIX BBIPAKCHUH. BBINONHATH JOEHUCTBUA €O
CTENIEHSIMH C HaTypaJIbHBIMU I10Ka3aTesIMU
17 [IpuMeHATh TpPU3HAKKA ACIMMOCTH, DPA3JIOKECHHE HA MHOKUTEIN
' HaTypaJIbHBIX YHCEIl
Pemate  IPakTMKO-OPMEHTHMPOBAHHBIE  3a/add, CBA3aHHBIE C
OTHOIIEHWEM  BEJIWYMH,  IPONOPLHOHATIBHOCTBIO  BEJIUYMH,
1.8 MPOLEHTaMH, WHTEPIPETHUPOBATh pE3yJNbTaThl pPEIIEHUs 3aJady C
y4E€TOM OTpaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXKeHUs
21 Hcnonb3oBaTh aireOpanyeckyr0o TEPMUHOJOTHIO M CHMBOJIHKY,
' NPUMEHSATH €€ B IPOLIECCe OCBOEHUs yUeOHOTro MaTepuaa




Haxogutes 3HaueHUs 6YKB6HHLIX BBIpa)KeHI/Iﬁ npu 3aJaHHBIX

22 3HAYEHUAX NIEPEMEHHBIX
23 BeinonHaTe npeoOpazoBaHMs LEJIOTO BBIPAXKEHUS B MHOIOUWIEH
' MIPUBEICHNEM MOJI00HBIX CIaraéMbIX, paCKpbITUEM CKOOOK
BbInonHATE YMHOXKEHNE OJJHOYWIEHA HA MHOTOWIEH U MHOTOWJIEHA Ha
24 MHOTOYJIEH, NMPUMEHATh (POpPMYNbI KBaJpaTra CyMMBbl M KBajpara
pa3HOCTH
OcCylecTBIATh  pa3jloKEHUE MHOIOWIEHOB HA MHOMKUTEIN C
2.5 MOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIIEr0 MHOKHUTES, TPYIITUPOBKH
cllaraeMblX, IPUMEHEHUs! POPMYJT COKpPAILEHHOIO YMHOXEHHUS
26 [TpumensTh NpeodpazoBaHKsl MHOIOUJICHOB IS PEIICHHS] Pa3IMUHBIX
' 3a/1a4 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PCAIbHON NPAKTUKH
97 Hcronb30BaTh CBOWMCTBA CTENEHEH C HATYpaJIbHBIMHM IOKa3aTEIsIMU
' JUJIs1 TPeo0Pa30BaHUs BRIPKCHHI
3 YpaBHEHUs U HEPAaBEHCTBA
Pewlats nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, IPUMEHSA
3.1 IIpaBUJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
ITpoBepsTh, ABIAETCA JIU YUCIIO KOPHEM YpaBHEHUS
3.9 [lpumensaTs rpaduyeckue METOAbl NpPU  PEIIEHUM JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [lonGupate mnpumepbl map YMced, SBISIOLMXCS PpPELICHHEM
' JIMHENHOI0 ypaBHEHUS C IByMS IEPEMEHHBIMU
CTpouTh B KOOPJMHATHON TIIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS
3.4 C IByMsI IEPEMEHHBIMU; TIOJIB3YACh I'PpaUKOM, IPUBOAUTH IPUMEPHI
pElIeHNs] ypaBHEHUS
35 Pewlare cucreMbl ABYX JIMHEWHBIX ypaBHEHMW C  JIByMs
. HepeMEHHBIMH, B TOM YHUCIIe TpapUuecKu
CocraBisTh U penaTh JMHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH IO YCJIOBHIO 3aJa4d, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M MTOJIyYE€HHBIH PE3yJIbTaT
4 Koopaunats! u rpaguku. ®yHknmuu
N300paxarh Ha KOOPAMHATHON MHPSMON TOYKH, COOTBETCTBYIOILIUE
4.1 3a/laHHbIM KOOpJAMHATaM, JYy4M, OTPE3KH, MHTEpBaJIbl, 3alIMCBIBATH

YHUCJOBBIC IPOMCIKYTKH Ha anre6pqueCKOM SA3BIKC




42 OTtmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH TIO 3aJaHHBIM
. KOOpJMHATaM
43 Crpowuts rpaduku muHeHHbIX QyHKIHH. CTpouTh rpaduk GyHKIUH Y
' = [x]
OnuceiBaTh ¢ MOMONIBIO (YHKIIUH M3BECTHBIC 3aBUCUMOCTH MEXTY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHHE, LIEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpEMs, 00BEM padOTHI
4.5 Haxonuts 3HaueHre GyHKIIUY 110 3HAYCHHIO €€ apryMeHTa
[lonumate rpaduueckuii cmoco0 TMpencTaBiIeHUs M aHalu3a
4.6 uH(OpMaIMK, H3BJICKAThb W HHTEPIPETUPOBATH WHGOPMAIUIO U3
rpadHuKOB peanbHBIX MPOLIECCOB U 3aBUCUMOCTEMN
8 KUIACC
Kon "
IIpoBepsieMble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJabTara
1 Yucna v BIYKACICHUS
Hcnonp3oBaTh  HauadbHBIE  MPEJACTABICHHUS O  MHOMKECTBE
11 JEHUCTBUTENBHBIX YUCET TSl CPABHEHUS, OKPYTJICHHSI U BHIYUCTICHHM,
' n300pakaTh JEHUCTBUTENbHBIE YHCIIa TOYKAMH Ha KOOPAWHATHOU
MPAMO
[lpumeHATr TOHATHE apU(METUYECKOrO0 KBaJApPaTHOIO KOPHS,
1o HaXOJUTh KBAJpPAaTHbIC KOPHH, HCIIOJNB3YS IPH HEOOXOIUMOCTH
' KaJTbKYJIATOD, BBITIOTHSTH peoOpa3oBaHUS BBIpKCHUH,
cozepKalux KBaJApaTHbIE KOPHU, UCITOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonp3oBaTh 3amucy OONBIIMX M MaJbIX YHUCET C IOMOIIBIO
' JECATUYHBIX ApoOeii u ctenieneii yrncna 10
2 Anrebpanueckue BbIpaXKeHUs
[IpuMeHATh MOHATHE CTENEHU C IIeJIbIM TOKa3aTesieM, BBIOJHATH
2.1 npeoOpa3oBaHMs BBIPAXKEHHUM, COIEPKALIUX CTEHNEHH C IENbIM
rokazaresiem




2.2

BBITIONHATE  TOXIECTBEHHBIE npeo6pa3013aHI/I;1 palluOHAIIBHBIX
BBIpa)I(CHPII;'I Ha OCHOBEC IIpaBHII I[GﬁCTBPIfI HaJa MHOI'OYJICHaAMH H

anreOpandecKUMH IPOOSIMH

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

24

[TpuMeHATh peoOpa3oBaHMsl BHIPAKEHUHN ISl PELICHUS pa3IUYHbIX

3aJla4 U3 MaTCMaTHUKU, CMCKHBIX IMPEAMCTOB, U3 peaHBHOﬁ IMPAKTUKHU

YpaBHEHUs U HEPABEHCTBA

3.1

Pemarn HHHCﬁHLIC, KBAaAPATHBIC YPAaBHCHHUA W PAlMOHAJILHBIC
YpaBHCHHA, CBOAMIUCCA K HUM, CUCTCMbI IBYX ypaBHeHI/Iﬁ C IBYMs

MNEPEMCHHBIMU

3.2

[lpoBoauTh mpoCTEWIINEe WCCIENOBaHUS ypaBHEHUI U CHUCTEM
ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TIpadUyecKux
npeAcTaBiIeHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHUE U CHCTEMa

YpaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IpOYee)

3.3

[lepexomuts OT CJIOBECHOH (QOPMYITUPOBKH 3aJadyu K e
anredpanyeckoil MOJEIn ¢ IOMOIIBIO COCTaBJICHMS YPAaBHEHUS UIIU
CUCTEMBI ypaBHCHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBUH C

KOHTCKCTOM 3aaa4u HOHy‘ICHHBIfI pe3yJibTaT

3.4

HpI/IMeHSITL CBOMCTBAa YHCIOBBIX HCPABCHCTB MJid CpPaBHCHUA,
OLICHKH, p€IIATh JINHEITHBIE HCpPaBCHCTBA C OI[HOﬁ nepeMeHHoﬁ Hn ux
CHCTEMBI, 1aBaTh l"pa(l)I/I‘ICCKYIO HUITIOCTpalui0O MHOXECTBA pemeHHﬁ

HEPaBCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIU

4.1

[loHuMaTh W WCMONB30BaTh (PYHKIMOHAIBHBIE TOHSATHS M SI3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHHUs), OINpENeNiATh 3HAUYCHUE
(YHKIMH 110 3HAYEHUIO apryMEHTa, ONpPeAeNsaTh CBOWCTBA (DyHKINU

o e¢ rpaduky

4.2

Ctpouts rpaduKu d7IeMEHTapHBIX QYHKIMA BUJA!
y=k/x

, Y =X%, ¥y = X3, Y = [X|, onHchIBaTh CBOMCTBA YMCIOBOH (QYHKIMHU 1O €€
rpaduxy

9 KVIIACC




Kon

IIpoBepsieMble NpeAMeTHBIE Pe3yabTaThl 0CBOCHHS OCHOBHOI

NpoBepPsAEMOro .
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yabTara
1 Yucna v BBIYUCICHUS
11 CpaBHHMBaATh M YNOPSAJOYMBATH PAllMOHAJIBHBIE M MPPALMOHAIBHBIC
' yucia
BeimonHsATs apudMeTHIeCKIE ISUCTBUS C PAIIMOHAIBHBIMU YHCIIAMH,
1.2 coyeTasl YCTHbIE U MIMCbMEHHBIE ITPUEMBI, BBIMIOJIHIATH BBIYUCICHUS C
VUPPALMOHAIBHBIMU YU CIIAMH
. Haxonuth 3HaueHUs1 CTENEHEHN C LENBbIMH MOKA3aTEIIMU U KOPHEW,
' BBIYUCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUMN
14 OKpyrisiTb  JACUCTBUTENBHBIE  YHCIA, BBINOJIHATH  HPUKUIKY
. pe3ysbTaTa BBIYMCICHUM, OLIEHKY YMCIOBBIX BBIPAKEHUN
2 VYpaBHEHMsI U HEpaBEHCTBA
”1 Pemate nMHEVMHBIE W  KBaJpaTHbIE YpaBHEHUS, YypPaBHEHWS,
' CBOJISIIIIMECS] K HUM, IPOCTEUIIIHE IPOOHO-pallMOHAIbHBIE YpaBHEHUS
PemaTe cucTeMsl IBYX JIMHENMHBIX YPABHEHHUH C ABYMsI IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPAaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE ABJISICTCS
JIMHEVHBIM
Pematp TekcToBBIE 3aa4K aaredOpandeckKuM crocoOoM ¢ MOMOUIbIO
2.3 COCTaBJICHUSI YPaBHEHHs WIM CHCTEMBI JABYX YPAaBHEHHMU C JBYMs
MEPEMEHHBIMU
IIpoBOIUTE MPOCTEHINNE WCCIECIOBAHUA YPAaBHECHUHM M CHUCTEM
24 ypaBHEHHH, B TOM 4YHCI€ C MPUMEHEHHEM TIpadUyecKux
. Ipe/ICTaBIeHU (HarpuMep, yCTaHaBIMBaTh, UMEET JIU ypaBHEHUE
WIM CUCTEMA YPABHEHUH PEILICHUs, €CJIU UMEET, TO CKOJIBKO)
Pemwlare  nMHENHBIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 n300pakaTh pelIeHNEe HEPABEHCTB HAa YUCIIOBOM MPSIMOIA, 3aITCHIBATH
peleHne ¢ TOMOIIBIO CHMBOJIOB
Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB,
26 BKJIIOYAIOIME KBaJpaTHOE HEPABEHCTBO, H300pakaTh peIlIeHUEe

CHUCTEMBI HEPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIMMCBIBATh PCIICHUE C

IIOMOIIBKO CUMBOJIOB




2.7

Hcrmonp3oBaTh HEPABCHCTBA IIpH PCIICHUH Pa3JIMYHBIX 3a1a4

3 OyHKIAH
Pacno3naBate  (yHKIMH ~ W3Yy4eHHBIX  BUAOB.  llokasbIBaTh
CXEMAaTHUYECKU pACIOJIOKEHHE Ha KOOPJIAMHATHOM  IIOCKOCTH
3.1 rpadukoB ¢yHKimi Buaa: Y=kX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAa4eHWH KO3(pPHUIIMEHTOB, OMUCHIBATH CBOHCTBA
b yHKIHA
[Toka3blBaTh CXEMAaTHUECKU paclOIOKEHHE Ha KOOPIMHATHOM
3.2 MJIOCKOCTH TpadukoB GyHKIMN BUaa Y = VX, Y = |X| U ONMUCHIBaThH
CBOWCTBA (PYHKITHIA
Crpouth M H300pa)kaTb CXEMaTUYECKH TpaUKH KBaAPaTHUHBIX
3.3 (GyHKLUMI, ONMMCHIBaTH CBOMCTBA KBaJpaTHUHBIX (QYHKIMHA MO MX
rpadukam
Pacno3naBate kBazpatuyHyro (QyHKIHMIO 10 (hopMmyse, TPUBOIUTH
3.4 IpUMEpPbI KBaJPaTUUHBIX (YHKIMHA U3 PEaTbHON KHU3HM, (PU3MKH,
reoMeTpuu
4 ApudmeTrueckast U reOMeTpHUecKas Mporpeccun
i1 Pacno3naBate apupMeTHYECKyI0 U T€OMETPHYECKYIO MPOTPECCUU
' IIPY Pa3HbIX coco0ax 3aaaHus
BBINOMHATE BBIYMCIEHUS C UCHOJb30BaHUEM (OpMysI N-TO dieHa
4.2 apu(pMeTHUECKON U TeOMETPUUYECKOI IPOrpeccuii, CyMMBbI MEPBBIX N
YJICHOB
43 N300pakaTb ~ WieHbl  TOCJIEJOBATEIbHOCTH  TOYKAMU  Ha
. KOOPAMHATHOW IJIOCKOCTH
Pemrate 3amaum, CBA3aHHBIE C YUCIOBBIMH MTOCIIEIOBATEILHOCTSIMH, B
4.4 TOM 4YHCJI€ 3aJaud W3 pealbHOM >KU3HM (C HCIIOIb30BAHUEM

KaJbKYJIATOpa, HU(POBBIX TEXHOIOTHIA)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 UYucna 1 BBIYUCIICHUS
Jlpobu OOBIKHOBEHHBIE U AECSITUYHBIE, NIEPEXO]T OT OJHOIN (OpPMBI 3alUCU
1.1 npoOeii k apyrou. [loHsTHE panMOHATBHOTO YHCIA, 3alUCh, CPAaBHEHHE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YUCEI
12 Apudmernueckue AecTBUS ¢ pallHOHATFHBIME YKCiIaMu. Pemenue 3a1a4 u3
' pearbHON MPAaKTUKU HA YacTH, HA IPOOH
13 CreneHb C HaTypajbHBIM IIOKa3aTelIeM: OIpeJesieHue, NpeoOpa3oBaHue
. BbIpa)XEHUI1 HA OCHOBE ONpPEIEICHUs, 3aIIMCh OOJIBIINX YUCEI
14 IIpoueHTl, 3aUCh NPOLEHTOB B BUAE ApoOU M IpoOH B BUJE MPOLIEHTOB.
' Tpu ocHOBHBIE 3a7]aun HA IPOLIEHTHI, peLLIEHHE 3a1a4 U3 PealIbHON IPAKTUKU
L5 [IpumeHeHrne TPU3HAKOB JETUMOCTH, pa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJIbHbIX YHCEI
16 PeanbHple  3aBMCMMOCTH, B TOM 4YHcle Tmpsmas ©  oOparHas
' IIPONOPLUOHAIBHOCTH
2 Anrebpanydeckre BbIpaKEeHHS
21 IlepemeHHbIe, UNCIOBOE 3HAUEHUE BBIPAXKEHUS C TepeMeHHOM. [lomycTumblie
' 3HAa4YeHUs] NEPEMEHHBIX
’5 IlpencraBnenre 3aBUCUMOCTH MEXJy BEIMYMHAMU B BHIE (OPMYIBI.
' Breruucnenus mo popmynam
23 [IpeoOpa3oBanne OYKBEHHBIX BBIPaXXEHUH, TOXKIECTBEHHO pPaBHbIE
' BBIPAKEHUS
2.4 CBoJCTBa CTENIEHU C HATYpaJbHBIM [10KA3aTEIEM
25 OpnowieHbl 1 MHOrouneHsl. CteneHs MHOrowieHa. CiiojkeHue, BBIMUTaHUE,
. YMHOXXEHHE MHOTOWIEHOB
@opMynbl COKpAIIEHHOTO YMHOXKEHHs: KBaJpaT CyYMMBl U KBajapaT
2.6 pasHoctu. dopmyna pa3HOCTH KBaJIpaToB. Pa3iiojkeHMe MHOrO4JICHOB Ha
MHOKUTEH




3 VYpaBHeHUS
31 VYpaBHeHHE, KOPEHb ypaBHEHHMs, IpaBUia NpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUJIBHOCTh YPaBHEHUH
3.2 JIuHeiiHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOTO
' YpaBHEHUS, PEIICHUE JINHEMHBIX YPaBHCHUN
33 CocraBieHre ypaBHEHUI 110 yCIOBUIO 3aJaui. Perienre TeKCTOBBIX 3a7a4 ¢
' IMOMOIIBIO YPaBHEHHI
3.4 JluneliHoe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €T0 Ipaduk
Cucrema JOByX JIMHEHHBIX YpaBHEHUH C JBYMs IEpEMEHHBIMU. Pemienue
3.5 CHUCTEM ypaBHEHHI CITOCOOOM TO/ICTAaHOBKH. [IpuMephI pereHuns: TEKCTOBBIX
3a/1a4 ¢ MOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpapuku. OyHkimn
4.1 Koopaunara Touky Ha mpsMon
42 Uucnosble IpOMEXYTKH. PaccTosiHue MEXKy ABYMS TOUKaMU KOOPAMHATHOU
' IpsIMON
43 [IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
' TOYKHM Ha KOOPJUHATHOM TIOCKOCTH
44 ITpumeps! rpadukoB, 3aaanHbIX GopMmyaamMu. UteHue rpaukoB peanbHbIX
' 3aBUCHMOCTEN
4.5 [Monstie pynxnun. 'padux Gynkmun. CoiicTBa QyHKIMNA
4.6 Jlunetinas ¢ynknys, e€ rpaduk. ['paduk pyHkmun y = [X|
47 I'paduueckoe pemieHHEe JTUHEWHBIX YpPaBHEHUH M CHUCTEM JIMHEWHBIX
' YPaBHEHUI
8 KUIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUSA
1 Yucna 1 BIYMCICHUS
11 KBagpatHbiii kopeHb u3 uucia. IloHsTue 00 HppalMOHAIBHOM YHCIIE.
' Jecstuunble MpUOIMKEHUS UPPALIMOHAIBHBIX YHCE
CpoiicTBa apupMeTHyecKuX KBaJpaTHBIX KOpPHEH M MX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BbIpaKEHUI u BBIUHCIICHUSIM.
JlelicTBUTENBHBIE YHCIIA




1.3 CreneHsb ¢ 1ebIM MOKazaTeneM 1 e€ cBoiicTBa. CTaHAapTHAS 3allUCh YUCIa
2 Anrebpanyeckue BhIpaKEHUS

91 KBagpatuelii TpéXuieH, pa3jIoKEHUE KBaJpaTHOrO TPEXWIEHAa Ha
' MHOXHTEIH

2.2 Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO alnredpandeckou 1poou

2.3 CrnosxeHue, BBIYMTAHUE, YMHOXKEHHUE, IeTICHUE anreOpandeckux apooei

2.4 ParmonanbHble BeIpaskeHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHMs U HEpaBEHCTBA

31 KBagpatHoe ypaBHeHme, Gopmynaa KOpPHEH KBaapaTHOTO YpaBHEHUS.
' Teopema Buera

3.2 Pemenne ypaBHeHUH, CBOASIIMXCA K JIMHEWHBIM U KBaJAPATHBIM

3.3 [pocreiimme 1poOHO-paIMOHANIBHBIE YPaBHEHHS

I'paduueckas HHTEpIIpeTaLUs YPAaBHEHHH C ABYMsI IEPEMEHHBIMU M CUCTEM
3.4 JMHEWHBIX YpaBHEHUI ¢ IByMs nepeMeHHbIMU. [Ipumeps! pemeHus cuctemMm
HEJIMHEHHBIX YpaBHEHUH ¢ IByMs IEpEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 33714 anredpandeckum crnocodom

3.6 YucnoBble HEPABEHCTBA U MX CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM NTEpEMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOU

3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C O/IHOM epeMeHHON
4 DyHKIUN

41 [Tonstue ¢dyukmouu. OOMacTh ONpeAcIeHWs] W MHOXECTBO 3HAYCHUH
' ¢byskun. CiocoObl 3a1aHust QyHKUINN

4.2 I'padux Gpynkun. YteHne cBOMCTB GyHKIMU 1O e€ rpaduky

4.3 [Tpumeps! rpadukoB QYHKIUH, OTPaXKAIOUINX peaTbHbIC IPOIECCHI

44 @OyHKIMM, OMHUCHIBAIOIIME MPSAMYIO M OOpaTHYIO MPONOPIHMOHAIBHBIC
' 3aBHCUMOCTH, UX Ipaduku

4.5 OyHKIMU Y =X?, Yy = X?

4.6 Oyuknun Y = (X, Y = |x|

4.7 I'paduueckoe perieHre ypaBHEHU U CUCTEM YpaBHEHHM

9 KIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yuca v BBIYUCICHUS
11 PamonanbHble yKcia, MppalUoOHANbHBIE 4YHCIAa, KOHEYHble M OECKOHEYHBIe
. JIECATUYHBIE TpoOU
MHOXECTBO  JNEHCTBHUTEIBHBIX  YHCEJN, JCUCTBUTENBHBIE YHCIA  KakK
19 OCCKOHEUYHBIE JeCATHYHbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE
' MEXIy MHOXECTBOM JCHCTBUTEIBHBIX YHUCEI M KOOPAUHATHOW IPSMOMU.
CpaBHeHUE NEUCTBUTENBHBIX YHCEI
1.3 ApudmeTtrueckue IeHCTBUS C TEHCTBUTEIBHBIMHU YHUCIAMH
W3mepenusi, npubInxKeHus:, OIleHKU. Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPAa,
14 JUTUTETILHOCTh TPOIIECCOB B OKpyXkatouieM mupe. [IpubnmxéHHoe 3HaueHHe
' BEJIMUMHBI, TOUHOCTb Npubamxenus. Okpyriaenue uucen. [Ipukuaka u oeHka
pe3yJIbTaTOB BHIYMCIICHUN
2 VYpaBHEeHMs U HEpaBEHCTBA
2.1 VYpaBHEHMsI ¢ OAHOM IIEPEMEHHOU
2.2 JIuneitnoe ypaBHeHue. Pelienue ypaBHeHUH, CBOAAIINUXCS K TUHEUHBIM
2.3 KBagparnoe ypaBHeHue. PellieHre ypaBHEHUN, CBOASLIMXCS K KBaAPATHBIM
24 bukBagpatHoe ypaBHeHue. I[lpuMmepbl pelieHuss ypaBHEHHM TpeTbedl U
' YeTBEPTOU CTENEHEW pa3I0KEeHUEM Ha MHOKUATEIN
25 Pemenne npoGHO-paliioHaNbHBIX YPaBHEHUN
2.6 CucreMsbl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMS IIEPEMEHHBIMHU U €r0 TpapuK
2.8 Pemenue cucreM AByX JIMHEHHBIX YPABHEHUM € JBYMsI IEPEMEHHBIMU
29 Pemenne cucrem IByX ypaBHEHM, OJJHO M3 KOTOPBIX JIMHEMHOE, a JPyroe —
' BTOPOH CTENIEHU
2.10 ['padmyeckas mHTEpIpETALIMS CUCTEMBI YPaBHEHHI C BYMsI IEPEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 aIreOpandyecKuM CIIocOO0M
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Pelienne cucteM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBaaparHbple HEpaBEeHCTBA




I'paduueckas MHTEpHpeTalusi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JIBYMS

2.16
IIEPEMEHHBIMU

3 DyHKIIUN

31 KBanmparnunas ¢ynkuums, e€ rpadpuk m cBoiictBa. IlapabGona, KOOpIUHATHI
' BEPILMHBI 1apadoIbl, OCb CUMMETPUN NTapaboJIb

3.2 I'paduxu dpynkimii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduxu pynkmii y=k/X, y = X° u ux cBoicTsa

3.4 ['paduku pyHKIM , ¥ UX CBOMCTBA
4 YucnoBsle OCIEN0BATENBHOCTH

i1 OmnpeneneHue U crnocoObl 3a/1aHNs YUCIOBBIX MOCIEA0BaTEIbHOCTEN. 3ajaH1e
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM (popMyItoi u ¢hopmysoi N-ro dieHa

49 Apudpmernueckass mporpeccusi. PopMmynbl N-ro uieHa apuMETHUECKOH
' IPOrPECCUH, CyMMBbI IEPBBIX N YJICHOB

43 I'eomerpuueckas mnporpeccusd. @PopMmyibl N-ro  4wieHa I'E€OMETPUYECKOU
' IIPOrPECCUU, CyMMBI IIEPBBIX N YJIEHOB

44 N300paxeHne 4YICHOB apU(PMETHUECKOH U TEOMETPUYECKOM mporpeccHii
. TOYKAMU Ha KOOPAUHATHOU TUIOCKOCTHU. JINHENHBIN U 3KCIIOHEHIIMAJIbHBINA POCT

4.5 Crno’xHble MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D IO MATEMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHUS K NIPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOI1 00pa30oBaTe/IbHON NPOrpaMMbl OCHOBHOIO
o0mero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh MNOHATHAMH: MHOXECTBO, IOJMHOKECTBO,
olnepanuuy HaJ MHOKECTBAMHU; YMEHHE OIEPHUPOBATH IOHATHUSAMU:
rpad, cBA3HBIA Trpad, IepeBo, LUK, MPUMEHITh UX MPU PEUICHUH
3ajja4; yMEHHUE MCIIOJIb30BaTh TIpauuecKkoe Ipe/CTaBICHUE
MHOXECTB [UIsl ONMCAHHs PEAIBHBIX IPOLECCOB W SBICHHUW, INpU

pEIIeHUN 3a/1a4 U3 APYrUX Y4eOHBIX MPEIMETOB

YMmenue OINCpUPOBATH MOHATUAMU: OIIPCACIICHNUEC, aKCHUOMA, TCOpEMaA,
A0Ka3aTCJIbCTBO, YMCHUC pacClio3HaBaTb HWCTUHHBIC W JIOXKHBIC
BBICKA3bIBAHUS, IPUBOAUTL IMPUMCPBI U KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUS BBICKQ3BIBaHUM

YMeHne onepupoBaTh MOHATUSIMU: HATypaJbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHCJIO, JEJIUMOCTh HaTypallbHbIX YHCEN, IPU3HAKH
JNETUMOCTH, 1IeJI0€ YKCII0, MOAYJIh Yuciia, OOBIKHOBEHHAS IPOOh M
JecATUYHas ApoOb, CTAaHIAPTHBIN BHJ YKCIIA, PAIIMOHAIBHOE YUCIIO,
UPPALMOHATIBHOE YUCIIO, apu(METUYECKUH KBaJApaTHbIH KOpEHb;
yMEHUE BBIMOJHATH JCHCTBUA C YHCIAMH, CpaBHUBATh U
YOOpSAIOUMBATh YHUCA, TPEACTABISATh YHCIAa Ha KOOPAMHATHOU
NpsIMOM, OKPYIJISATh YHUCIA; YMEHUE JIeJaTh MPUKHUIKY U OLCHKY

pe3yabTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHIATUSAMM: CTEIIEHb C LIEIBIM I10KA3aTeleM,
apudMeTHUecKuil KBaJpaTHbIM KOPEHb, MHOTOUYJIEH, alnreOpanyeckast
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEeHH
OoJbIlle €IUWHUIBI, YMEHHE BBIMOJIHATH pacu€rbl Mo (opmynam,
npeoOpa3oBaHus LEJbIX, JAPOOHO-pPALMOHANIBHBIX BBIPAXKEHUNA U
BBIPAXXEHHUM C KOPHIMH, pPa3jIoKeHUEe MHOIOWIEHA Ha MHOXHTEIH, B
TOM YHCJIE C HCIHOJb30BaHHEM (OpMyNT pa3HOCTH KBaJIpaToB H

KBaapaTa CyYMMBI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATHIMU: YACIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM TMepeMEeHHO, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
MEPEeMEHHON; YMEHHE pellaTh JUHEHHbIC U KBaJIpaTHbIC YPaBHEHUS,
JIpOOHO-pallMOHAJIbHBIE YPaBHEHUs C OJIHOM MEePEeMEHHOM, CHUCTEMBI
JIBYX JJMHEWHBIX YPAaBHEHUM, JIMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JIpOOHO-pAallMOHAIbHBIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a7a4 U3 APYTUX IPEIMETOB
U TOPaKTHYICCKUX 3ada4d; YMCHHEC HCIIO0Jb30BaTh KOOPJAWHATHYIO
OpSAMYIO U KOOPJUHATHYIO TUIOCKOCTB JUJISI M300pa)KeHUsl peUIeHUi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh NOHATUAMU: GYHKINA, TpaduK QyHKIUU, HYIH
byHKLIMY, OPOMEXYTKM  3HAKOIOCTOSIHCTBA,  HPOMEXKYTKU
BO3pacTaHMs, yObIBaHUs, HaumOOJblllee M HAaUMEHbIIEE 3HAUCHHS
byHKLINY; yMEHue OINIepUPOBAThH HOHATHAMMU: npsmMas
IPONOPLUOHATIBHOCTb, IMHEWHAS (PYHKIUSA, KBaIpaTU4Has QyHKIMS,
oOpaTHass MPONMOPLIHUOHATIBLHOCTh, Mapaboyia, rurepdosa; yMeHHE
CTpOUTh Tpa@uKud  (GYHKIMHA, HUCHONIB30BaTh Tpaduku s
OTIpeNIeICHUsI CBOMCTB TPOLIECCOB M 3aBUCHMOCTEH, IS PEIICHHUS
3a/a4 U3 IpYyrux y4eOHBIX MPEIMETOB U pealbHOW KHU3HH; YMECHUE

BBIpaXkaTh (pOpMyJIaMu 3aBUCHIMOCTH MEX/y BEIUIYMHAMU

YMeHue  onepupoBaTb  IOHATUSMH: MIOCJIEJOBATEIBHOCTb,
apudmMeTHueckass M TEOMETpPHYECKash MpPOTPEeCcCHH; YMEHHE
UCIIOJIb30BaTh CBOICTBA MOCIIEOBATENBHOCTEH, (DOPMYIBI CYMMBI U
o011ero wieHa Mpu pelIeHnH 3a7ad, B TOM YUCIE 3a]a4 U3 JPYrux

y4eOHBIX MPEAMETOB U PEATLHON KUZHU

YMeHue pemarh 3aJja4i pa3HbIX THUIOB (B TOM YHCIIe Ha MPOLIEHTHI,
JOJIM M 4YacTH, JBIKEHUE, paboTy, LIEHY TOBapOB U CTOMMOCTH
MOKYIIOK M YCIIYT, HAJIOTH, 3aJ]a4¥ U3 00JIaCTH YIpaBICHUS JINYHBIMU
U CeMEWHbIMM (MHAHCAMHU); YMEHHE COCTaBIISATh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI 10 YCIOBUIO 3aJayH,
UCCIIEI0BATh IOJyYEHHOE PELIEHUE U OLIEHUBATh ITPaBA0II0100HOCTh

MMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBath MOHATHAMHU: GUTYpa, TOUKA, OTPE30K, IpAMasi,
ayd, JIOMaHas, yrod, MHOT'OYTOJIbHUK, TPEYroJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJbHUKH,




NPSIMOYTOJIBHBIN TPEYroJbHUK, MeIuaHa, OUCCEKTpHca U BHICOTA
TPEYrojbHUKA,  YEeTBHIPEXYTOJNBHUK,  MapajuiesiorpamM,  pomo,
NOpSIMOYTOJIBHUK, — KBapar, Tpameuus; OKPY>KHOCTb,  KpYT,
KacarejbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU (hUrypamu;
YMEHHE peniaTh 3aJaud, B TOM YMCJE U3 MOBCEIHEBHOM JKHU3HH, Ha
HaXO0XKJICHUE TEOMETPUUCCKUX BETUYHH C IPUMEHECHUEM M3YYCHHBIX

CBOWCTB Guryp u hakToB

10

YMeHue omnepupoBaTh MOHATHUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJILHUKOB; MapajlieIbHOCTh U MEPICHIUKYISIPHOCTh MPSMBIX,
Yroid MeXIy HPSMBIMH, TEPIEHAMKYISP, HAKIOHHAs, MPOCKIUS,
nogobue  ¢uryp, 1omOOHBIE  TPEYroJbHMKH,  CHUMMETpPHUS
OTHOCHTEJIBHO TOYKH M TPSIMOH; YMEHHE pacrlo3HaBaTh PaBEHCTBO,
CHMMETpUI0 ¥ momobue  ¢Quryp,  mapauielbHOCTh U

NEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh IOHATHAMH: JUIMHA, PAaCcCTOSHHUE, Yroll
(BeMIMYMHA yIJIa, CHHYC U KOCHHYC yIJla TPEyroJIbHUKa), IJIOLIa/ib;
YMEHHE OLICHUBATh Pa3MepPbI MPEAMETOB U 0OBEKTOB B OKPYKaOILIEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBI TEepUMETpa | IUIOUIATH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M TUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajuiesieNuIea; yMEHUE IPUMEHSTh IPU3HAKU
paBEHCTBAa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUUECKHUE COOTHOUICHUS IS

BbBIYMCJICHUA OJIUMH, paCCTOHHHﬁ, IUIOIaae

12

YMmenne wu3o0pakaTh IUIOCKME QUIYpHl M WX KOMOUWHAINH,
MPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IOMOIIBI0 UYEPTEKHBIX
MHCTPYMEHTOB U D3JEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CUMBOJIbBHOMY OITMCAHUTIO

13

YMmenue ONeprupoBaTh TMOHATUAMH: HPAMOYTrOJbHadA CUCTEMA
KOOpAuHAT, KOOpAWHATBI TOYKH, BCKTOP, CYMMa BCKTOPOB,
MPpOU3BCACHUC BCKTOpPAa Ha YHCIO, CKAJIAPHOC TMPOU3BCACHUC
BCKTOPOB; YMCHHUC HCIIOJIb30BATb BCKTOPbI W KOOPAWHATBI IJId
MNpCACTABJICHUA NJAaHHBIX W PCHICHUA 3aJia4, B TOM YUCIIC U3 JPYIUX

y‘le6HBIX npeaMEeTOB U peanLHoﬁ JKHU3HHU

14

YMeHue OIICPUPOBATL IIOHATHUAMMU: CTOJIOMKOBBEIE U KpYT'OBLIC

JarpamMMmbl, TaOJMIBI, CpeaHee apudMeTHYecKoe, MeaHuaHa,




HauOoJbIlIee U HaUMEHbIIIee 3HAYCHHS], pa3Max YHCIOBOro Habopa;
YMEHHE W3BJEKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH
uHbOpMalMIO, TPEJICTaBICHHYI0 B TaOMUIaX W Ha Juarpammax,
OTpakaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PealibHbIX MPOLECCOB U
ABJICHUN; yMEHHME paclo3HaBaTh HM3MEHYMBBIE BEJIUYHMHBI B

OKpYXaroIieM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIA OMNBIT (CIy4yailHbIN
HKCIEPUMEHT), JJIEMEHTApHOe COObITHE (PIEMEHTAPHBIM HCXON)
CIIY4aifHOTO ONBITA, CIy4YalHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HAXOIUTh BEPOATHOCTH CIIy4ailHBbIX COOBITHMH B OIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJlaud METOJIOM OpPraHW30BaHHOTO Nepedopa U ¢ UCHOIb30BAHUEM
IIPAaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATh BEPOATHOCTH PEAIBHBIX
COOBITUI U SBJIEHUH, TIOHUMAThH POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXAaIOLIEM MHpPE U B IKHU3HH;
3HAaKOMCTBO C IIOHSTHEM HE3aBHCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCETI U €0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMenue BbIOMpaTh MOAXOASIIMNA WM3YYEHHBIH METOJ AJI pEIICHUS
3a71a4y, IPUBOJUTH IIPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HM, PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMATUKHU
B HCKYCCTBE, OIIMCBIBATH OTHEIBHBIC BBIJAIOIIHUECS PE3YJIbTATHI,
[IOJIy4CHHBIE B XOJ€ Pa3BUTHS MAaTEMATHKU KaK HayKH, IIPUBOAUTH
IpUMEPBl  MATEMaTUYECKUX  OTKPBITUM M HMX aBTOPOB B

OTE€UYECTBEHHOH 1 BCGMHpHOfI HUCTOpUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u nenbie ynucina. [Ipu3Haku 1eTMMOCTH LHEIbIX YHCE

1o OOBIKHOBEHHBIE ¥ JIECATHYHBIE  ApOoOM, TPOLEHTH, OECKOHEYHBIE
' nepuoaAnYecKue Apoou

13 Panmonaneubie uucia. ApudMeTHUECKHE ONEpalid ¢ PaHOHATBHBIMU
' YUCIaMHU

14 JeiictButensHbie Yncia. ApudMETHUECKHE ONEpalud C JIEeHCTBUTECILHBIMU
' YyHClIaMu

L5 [TpuOmKkEHHBIC BBIYHMCICHUS, TpaBUiIa OKPYIJICHUS, TPUKHIKA W OICHKA
' pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanueckue BbIpaXKEeHUs

2.1 bykBeHHbIe BhIpayKeHUs (BBIPAXKECHUS C TIEPEMEHHBIMH )

20 Crenenp c nensiM mnokasareneM. CTeleHb C palUOHAJIbHBIM IOKAa3aTEJIEM.
' CaoiicTBa cTeneHu

2.3 MHorouseHbl

2.4 Anrebpaunyeckasi 1po0b

’5 Apudpmernueckuii  KOopeHb ~ HaTypainbHOM  cremeHu.  [leiictBus ¢
' apuQMEeTHIECKUMU KOPHSIMH HAaTypalbHON CTETICHH
3 YpaBHEHHS 1 HEpABEHCTBA

31 Lenble u apoOHO-panMOHANBHBIC ypaBHEHUs. CHUCTEMBI U COBOKYITHOCTH
' ypaBHEHUI

32 Henble u npoOHO-panMoHanIbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEpaBEHCTB

3.3 Pemenue TeKCTOBBIX 3a/1a4

4 Uucnoble MOCIIe10BaTETbHOCTH

4.1 ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHus MMOCIEA0BATEILHOCTEH




ApudmeTrnueckas U TreoMeTpuyeckas mporpeccur. Dopmyna  CIIOXKHBIX

4.2
MIPOIICHTOB
) OyHKINUU
Oynkiyst, cnocoObl 3amaHus  ¢(yHkuuu. I'padux ¢yHkumu. O6nacth
oTIpeIeNICHUs] 1 MHOXKeCTBO 3HaueHu# pynkmuu. Hynu ¢ynkmuun. [IpomexyTku
5.1 3HAaKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCHMyMBI U
MUHUMYMBI (yHKIMA. HaunOonbiiee W HauMeHblee 3HaueHHE (PYHKIMM Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha psiMO¥ U TIJIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue ¢purypsl 1 Ux cBOMcTBa
7.2 TpeyrosnbHUK
7.3 MHOTOyroasHUKH
7.4 OKpy»XHOCTb U KpYyI'
7.5 N3mepenue reoMeTpuyecKuX BEIUYUH
7.6 BexTopsl Ha mIockocTH
8 BeposITHOCTE ¥ cTaTUCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pader




YUYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YHEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: yUEOHHK; 15-¢
n3aanue, nepepadorannoe Makaperaes FO.H., Munarok H.I'., Hemkos K.W. u
np.; nox penakuueit TemskoBckoro C.A. AKITMOHEPHOE OOIIIECTBO
«M3parenscTBO «lIpocBemenue»

* Maremartuka. Anredpa: 8-t kiacc: 6a30BbIi YpOBEHb: YUeOHUK; 16-¢€
u3nanue, nepepadorannoe MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; moxa penaknuen TensikoBckoro C.A. AKIIMOHEPHOE 0OIIECTBO
«M3narensctBo «lIpocBenieHune

» Marematuka. AnreOpa: 9-it kiacc: 6a30BbIid YpOBEHb: YU4EOHUK; 15-¢
u3nanue, nepepadorannoe MakapsrueB FO.H., Munarok H.I'., Hemkos K.1. u
ap.; noxa pegakuuen TensikoBckoro C.A. AKIIMOHEpHOE 00IIECTBO
«M3marensctBo «lIpocBemenue»

* Maremartuka. BeposaTHOCTb U cTaTUCTHKA: 7 - 9-€ Kacchl: 0a30BbIN
yYpOBEHb: Y4eOHUK: B 2 yacTsx; 1-oe uznanue Boiconkuit U.P., Amenko U.B.;
non penakiueit Amenko U.B. Axkimoneprnoe obmiectBo «M31aTenscTBO
«[Ipocsemienue»

METOANUYECKHUE MATEPHUAJIBI IS YUUTEJIA

e lH}popMallMOHHO-METOANYECKOE MTUCHhMO 00 0COOCHHOCTSX
npenojaBanus yueoHoro npeamera «Maremaruka» B 2025/2026
yueOHOM roxay https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

o Meronnueckre peKOMEH IAIUU TT0 CO3/TaHUIO KIIACCOB
TEXHOJOTUYECKOI0 U €CTECTBEHHO-HAYUHOT O MTpo(uiiel U KJ1accoB ¢
YII1yOJICHHBIM U3YYE€HUEM MaTeMaTUKH, (PU3UKHU, XUMUHU, OMOJIOTUH B
0011e00pa30BaTEIbHBIX OPTraHU3AIMSIX C UCTIOJIb30BAHUEM
UHQPACTPYKTYPHI, CO3/ITaHHON B paMKaxX HAIIMOHAJILHOTO IIPOCKTa
«O6pazoBanue» (KBanropuymsl, IT-ky0s1, Touku pocta u ap.) (2025 1.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.p
df

e COOpHMK TUIOBBIX 3aIaHUM JIJIS1 TEKYILIETO OLIEHUBAHUS IO YYEOHBIM
npenmeram «Matematukay u «MHbopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika_informatika 2024.p
df



https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf

e Meroanueckue pekomenaanuu. CrieHapuu KOMIUIEKTOB Y4eOHBIX
3a/1aHUN-KOHTEKCTHBIX 33/]1a4 K yueOHOMY Kypcy «BeposTHOCTb U
cratucthkay. 7 kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i_statistika_komplekty ucheb
nyh zadanij 2024.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI
CETU UHTEPHET
1. bubmmoreka [1OK https://m.edsoo.ru/
2. 000 “AKmnacc”



https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://m.edsoo.ru/

HOACHUTEJIBHASA 3AIIMCKA

['eomMeTpusi Kak OJWH U3 OCHOBHBIX pAa3JeloOB LIKOJIbHOM MAaTeMaTHKH,
UMEIOIIMNA CBOEH 11eNpl0 00ecneunTh U3Y4eHHE CBOICTB M pa3MepoB (uryp, ux
OTHOUIEHWI M B3aUMHOE  pACIIOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
JOKAa3aTeIbHY0 JUHUIO. LIEeHHOCTh M3ydeHHsI F€OMETPHH Ha YPOBHE OCHOBHOI'O
oOurero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOLIUNUCA YUUTCS MPOBOAUTH
JIOKa3aTEeJIbHbIE PACCYKIEHUS, CTPOUTH JIOTHYECKHE YMO3aKJIIOUEHUs, JOKA3bIBaTh
VUCTUHHBIE YTBEPXKIECHHS M CTPOUTh KOHTPHPHUMEPBHI K JIOKHBIM, IPOBOAMTH
pacCyXKJI€HUsT «OT MPOTHBHOIO», OTJIMYAThb CBOMCTBA OT IPU3HAKOB,
(dbopMynHpoBaTh OOpATHBIE YTBEPKIACHUSI.

Bropoil 1nenpr0 HM3ydeHUs TIE€OMETPUU SIBIIAETCA HCIIONIB30BAaHHE €€ Kak
MHCTPYMEHTA IPU PEUIEHUM KaK MaTeMaTHYECKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTPEUANOIIMXCA B peanbHOM Ku3HH. OOydarolMiics [OJDKEH Hay4YHThCS
OIpPENEIUTh FEOMETPUUECKYIO0 (UIYpy, ONHMCATh CIOBAaMU JAHHBIM 4YEpTEX WIH
PUCYHOK, HAalTH IUIOIIA b 3€MEJIBHOI0 y4acTKa, pacCUuTaTh HEOOXOAUMYIO JIUHY
ONTOBOJIOKOHHOI'O0 Ka0ensd WM TpeOdyemble pa3Mepbl rapaxa il aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHASL JUHUS B U3YyYEHUU T'€OMETPHUHU.
[Ipu peieHuu 3amayd MPaKTUYECKOTO XapakTepa OOYy4arolUMNCS YUYHUTCS CTPOUTH
MaTEMaTUYECKNE MOJEIM PEANBHBIX JKU3HEHHBIX CHUTYyallUid, IPOBOAMTH
BBIYHCIICHUS U OLIEHUBATh aJIEKBATHOCTD MOJIYYEHHOI'O pPE3YyJIbTaTa.

KpaiiHe BakHO NOJYEPKUBATH CBS3M T€OMETPUU C JAPYTUMU Y4EOHBIMU
npeiIMeTaMHi, MOTUBUPOBATh MCIOJIb30BATh OMPENEIECHUS T€OMETPUUECKUX (PUTYD
U TOHSATHUM, NEMOHCTPUPOBATh NPUMEHEHHUE IONYYEHHbIX YMEHHH B (pU3UKE U
TEXHHKEe. OTH CBsA3M Haumbojee SIpKO BHIHBI B Temax «BekTopbi»,
«Tpuronomerpuueckue cooTHoweHus», «Meron koopauHat» u «Teopema
[Tudaropay.

VYuebnbiii kypc «l'eoMerpus» BKIIOYACT CICIYIOIIME OCHOBHBIC Pa3JICibl
comepxkanusi: «l'eomerpuueckue Qurypel U UX CcBoMcTBa», «M3mepenue
F€OMETPUYECKUX  BEIMYUH», «JleKapTOBBl KOOpPAMHATHI HA  IJIOCKOCTH,
«BexTopsl», «/IBrmxeHus miockoctuny, «IIpeodpazoBanus mogo0ous».

Ha m3yuenue yueOHoro kypca «I'eomerpusi» orBogutcst 204 vaca: B 7 kinacce
— 68 yacoB (2 4Jaca B Hement0), B 8 kimacce — 68 vacoB (2 yaca B Heaen), B 9
KJ1acce — 68 yacoB (2 yaca B HEZIEINIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Hauanbenbele nonstus reomerpun. Touka, nmpsiMasi, OTpE30K, JIyd. Yroi. Buzasl
yriioB. BeprukanbHple U cMexHble yIubl. buccexkrpuca yria. Jlomanas,
MHOIOyroJIbHUK. [lapannensHocTs M NepIEeHAUKYIIPHOCTD NPSAMBIX.

CummMmerpuunbie  urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPHHU.
[IprMepbl CUMMETPHUH B OKPYKAKOLIEM MHPE.

OCHOBHBIE TIOCTPOEHUS C NOMOLIBIO LMPKYJIS M JIMHEWKU. TpeyrosbHUK.
Bricora, Mennana, OMcCeKTprca, UX CBOMCTBA.

PaBHOOenpeHHbII W  PaBHOCTOPOHHMUN  TpeyrodbHUKUA. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa M MpU3HAKU paBHOOEAPEHHOro TpeyroiapbHuka. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoliCTBa M IPU3HAKY MMapaLIeNIbHBIX NPAMBIX. CyMMa YIiI0B TPEYrOJIbHHUKA.
Breuinue yribl TpeyrojibHuKa.

[IpssMoyrosbHbIli  TpeyroiabHUK. CBOWCTBO MEIMAaHBI NPSIMOYIOJBHOIO
TPEyrojibHUKa,  NPOBEAEHHOM K  runoreHyse. lIpu3Hakm  paBeHCTBA
IPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTrOIbHBIN TPEYTOJIBHUK € YTIIOM B 30°.

HepaBeHcTBa B reomeTrpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJbLIeM yrie M OOoJbIIeil CTOPOHE TPEyrojbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

['eomerpuueckoe MecTO TO4YEK. buccekTpuca yriia W CEepeIMHHBIN
NEPIEHANUKYJIISAP K OTPE3KY KaK FT€OMETPUYECKHUE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XOopAa M JHUaMeTp, HUX CBoilcTBa. B3ammHoe
PaCIIONOKEHUE OKPYKHOCTH M IpsiMou. KacarenbHas M ceKylas K OKPYKHOCTH.
OKpyXHOCTb, BIMCaHHas B YroJl. BrnucaHHas u OIHCaHHAsA OKPYKHOCTHU
TPEYTrOJbHUKA.

8 KNIACC

Yerpipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBoucTsa. HacTHble
Cly4yad MapajuiesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBaJapar), UX MNPU3HAKU U
cBoicTBa. Tpamemusi, paBHOOOKash Tpamenus, €€ CBONCTBA MW MPU3HAKHU.
[IpsAmoyrosbHas Tpanenus.

Meron ynBoenuss meauansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
T€OpeMa O MPOIOPLUOHAIBHBIX OTPE3KaX.

CpenHue TUHUM TPEYTroJibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[Tomobue TpeyronbHUKOB, Kod(duiueHnt nomodus. IlpuzHaku mogo0Ous
TpeyroibHUKOB. [IpruMeHenne mogo0us Mpu pereHny MpakTUYeCKuX 3a/1ay.



CroiicTBa 1IomIaae reomerpuyeckux @uryp. DopMyssl s IO
TpeyrojibHUKA, TMapajuienorpaMma, pomo6a u Tpanenuu. OTHOIIEHWE IUIomaaeh
OTI00HBIX (UTYP.

Brruncnenve minomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mnpu perneHun
MIPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yrjia MNPSAMOYTrOJbHOTO TPEYrOJIbHHKA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXIECTBO. TpuroHoMerpuueckue GyHKIIUU
yrioB B 30, 45 u 60°.

BrnircanHble M LEHTpaNbHBIE YIJIbI, YIOJl MEXIY KacaTelbHOM U XOPAOW.
Yrael  Mexay XopAamMM M CEeKyIIMMHU. BrnucaHHble H = ONKMCAHHBIC
YETBIPEXYTOJBbHUKN. B3auMHOe pacnoniokeHue HAByX OKpyxkHoctei. Kacanue
okpyxHocTeil. OO1re KacareabHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYJIIbI IPUBEIECHHUS.

Pemienne TtpeyronbHukoB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenue npakTUyecKWX 3aJady C HCIIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6ust. [logoOue cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O mNpPOU3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bektop, anmHa  (MOLyNb)  BEKTOpA,  COHAIPABIEHHBIE  BEKTOPBI,
IPOTHBOMNOJIOKHO  HANPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallid HaJ BeKTopaMu. Pa3nokeHue BEKTOpa Mo ABYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKICHHSI IJTUH U YIJIOB.

JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTU. Y PAaBHEHUS MPSAMOU M OKPYKHOCTH
B KOOpAMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MpsAMBIX. MeToJ KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHbIE MHOrOYroabHUKHM. [[nmuHa OKkpyxHOCTH. I'pamycHas wu
paauaHHas Mepa yrja, BbIUMCIECHUE JUIMH Ayr OKpyXHocTer. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWOKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (QUryp (seMeHTapHbIe
npeactasienus). [lapannensueiit nepenoc. [ToBoporT.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHUS MpOrpaMMbl yuyeOHOro Kypca
«"eomeTpus» XapaKTepU3yKOTCS:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTMIKEHMSIM  POCCUHCKHUX
MAaTE€MAaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW WIIKOJIbI, K HMCIOJIB30BAHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
OpaB, MPEJACTAaBIECHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHMS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp IpakaHCKOro oOiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa3oBaHUsl Ha MPOTSHKEHHHM BCEH JKU3HU I YCHEIIHOW NpO(ecCHOHAIBHOU
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CHOCOOHOCTBIO K OSMOLMOHAJIBHOMY U  3CTETHMYECKOMY BOCIPHUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJlad, pEIICHUH, PacCYKIEHUH, YMEHUIO BUJETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEIOBEKA, MPUPOJABI U
o0miecTBa, TMOHUMAaHUEM MAaTEMAaTHUYECKOM HAyKW Kak cQepbl 4YeaoBeYecKOi
NEATENbHOCTH, ATAloB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALMUHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUINMMU HABBIKAMHU MCCIIE0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
3I0POBbs,  BEACHUS  3J0pOBOro oOpa3a KM3HH  (30pOBOE  MUTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pElIeHUs 3a1a4
B 00JIACTH COXPAHHOCTH OKPYXKAIoIIeH Cpenbl, IUIaHUPOBAHUS TOCTYIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUN ISl OKPYXKAIOIIEH CPEIbl, OCO3HAHUEM
100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelIeHus;

8) ajanTanusa K M3MEHAKINMMCSH YCJOBHAM COLMAJIBLHOM M NMPUPOAHOM
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUThCS Yy JPYrux JIOJIeH, MpUoOpeTaTh B COBMECTHOM AEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTUX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHnus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKU U
TIOCJICICTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIATh U XaPAKTEPHU30BATh CYIIECTBCHHBIC NMPU3HAKH MATEMATHYECKUX
00BEKTOB, TOHATHWA, OTHOIICHWA MEXIY TMOHATUSAMH, (POPMYIHPOBATH
OTIpEeNeNICHUs]  TOHSATUH, YCTaHABIMBATH  CYIIECTBEHHBIH  TPU3HAK
Kiaccu(uKanuy, OCHOBaHUS i OOOOIIEHHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJTHN3A;

e BOCIpPUHUMATh, (GOPMYIHPOBATH W  MPeoOpa3OBBIBATH  CYKICHUS:
YTBEpIAUTEIbHBIC W OTpPHUIATENbHBIC, CIWHWYHBIC, YacTHBIE W 0O0IIue,
YCIIOBHBIE;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeurss B (akTaxX, [aHHBIX, HAONIONCHUSX U YTBEPKICHHSIX,
npeniaraTh KpUTEPUU JIsl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MIPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIONIH30BAHHEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKIEHUHN (MPSMbIE U OT
MPOTHUBHOI'0), TPOBOJAUTH CAMOCTOATEIHFHO HECIOKHBIC OKA3aTeIhCTBA
MaTeMaTH4YeCKUX (aKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HauOoOJNee TMOAXOMAIMUNA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENIbCKUN WHCTPYMEHT IO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIONIME MPOTHBOpEUYHE, MpodiieMy,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh HCKOMOE U JaHHoe, (opMuUpoBaTh
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

NPOBOJUTH MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0OBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;
CaMOCTOSITEIBLHO (POopMyTHUpOBaTh 000OIIEHNST U BBIBOJIBI 1O pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOECHUS, HUCCIIEIOBAaHMS, OIICHHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

MIPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCA, a TAKKE BBIIBUTATh
MPENOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBAThb M MHTEPIPETUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUI0B U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HMHPOPMALMH M WUIFOCTPUPOBATH
pelaeMbple 3aJaud CXeMaMu, JuarpaMmamM, HHOM TpaguKod U HuX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IlGﬁCTBHSI:

BOCIIPUHUMATH U (HOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHCHMS 1O XOAY PEUICHHUS
3a71a4l, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3YIIbTAT;

e B Xx01i¢ 00CYXJICHHS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYkKIaeMOU TEMBI,
npoOJeMbl, pelIaeMoi 3aJauu, BhICKAa3bIBATh HJIEH, HAICJICHHBIE HA MOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHHSMU JIPYTUX
YYaCTHHUKOB JHMaJiora, OOHApPYKHBATh Pa3U4M€ U CXOJICTBO MO3MUIIUN, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMPEICTABIATH pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTUTOPUH;

e TOHMMATh U MCHOJb30BATh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAIbHOU
paboTHI MPHU PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

e TMPUHUMAThH LIEJIb COBMECTHOW JAESITENbHOCTH, IJIAHUPOBATh OPraHU3AIUIO
COBMECTHOM palOThl, pacmnpenensTb BHIbI pabOT, JOroOBapUBATHCA,
00Cy»KIaTh MpOLIECC U pe3ylbTar padboThl, 00001aTh MHEHHUSI HECKOJIIbKHUX
JIIO/ICH;

e YyYacTBOBaTh B TPyHmoBBIX ¢opmax paboTel (0OCyXkaeHUs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbI U JPYTHE), BBITOIHATH CBOIO YacCTh paOOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh KAa4e€CTBO CBOEr0 BKJIaja B OONIUMN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

e CaMOCTOSITEIbHO COCTAaBIISITh IUIAH, AJIFOPUTM pEIIeHUs 3adaud (UId €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUpOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJJIEKT:

e BJIAJETh CIIOCOOAMH CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLECCca U pe3ysbTaTa
pelLIeHUs MAaTEMATUYECKOM 3a/1a4H;

e TMPEIBUAECTH TPYIHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

e OIICHMBATh COOTBETCTBUE PE3YJIbTaTa JIEITEILHOCTH MOCTABICHHON LEIH U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHXKCHHUS WIM HEIOCTH)KCHHS LENH,
HAXOJUTh OMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI



K konny oOyuenuss B 7 Kkjacce OOYYaIONIMICS TOJYYUT CIECIYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Pacnio3naBaTh W3y4yeHHBIE TeOMETpUYecKue (Urypbl, OMNpenensTh HX
B3aMMHOE PAaCIOJIOKEHHE, H300pakaThb TeOMETpUYECKHUe (UTYPBI, BBITIOIHSTH
YEpTEXKHU MO YCIOBUIO 3adaud. M3MepsiTh JMHEHHbIE U YIJIOBBIE BEJIMYMHBI.
PemiaTe 3a1a4n Ha BEIYMCIIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henate rpyOyl0 OIIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYUH TMPEIMETOB B
pEaNIbHON KU3HU, Pa3MEpPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pasMepsl ITHX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTexKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJI30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 33/1a4.

[IpoBONTE JTOTMYECKUE PACCYNKICHUS C MCIIOJB30BAHUEM I€OMETPHUYECKUX
TEOPEM.

[Tonp30BaThCs MpPU3HAKAMHU PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJBHOTO
TPEYTOJIbHUKA, B PEIICHUU FT€OMETPUUECKHX 3a]1a4.

OnpenensaTe napauieibHOCTh MPSMBIX C TTIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yer
¢ HUMU cekymas. OnpenensaTs napauieIbHOCTh NPSMBIX C MOMOIIBIO PaBEHCTBA
pacCTOSIHAN OT TOYEK OJHOM MPSMOU 10 TOYEK APYrOM MPSMOM.

Pemiats 3aaun Ha KileTyaTol Oymare.

[IpoBOANTH BHIYMCIICHUS M HAXOJUTh YHWCJIOBBIE MU OYKBEHHBIE 3HAUYCHUSI
yIJIOB B TEOMETPUYECKUX 3aJayaX C MCIHOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJbHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MePECEUCHUN JBYX NapauIeIbHBIX MNPAMBIX CeKyllend. Pemare mnpakThyueckue
3a71a4M Ha HAXOXKIECHUE YIJIOB.

Brnagers mMOHATHEM TE€OMETPUUYECKOIO MECTA TOYEK. YMETh ONPENCHATH
OMCCEKTPHUCY YIJIa U CEPEAUHHBIN NEPICHANKYIISP K OTPE3KY KaK reOMETpUUYECKUe
MecCTa TOUEK.

@opMyIUpOBaTh OINPEAEIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMETpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh NPUMEHATH 3TU CBOMCTBA IIPH
pelIeHny 3a1ay.

Brnagers moHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonmp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, WU O TOM, 4YTO CEPEAUHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

Brnaaerp noHsiTHEM KacaTelbHOW K OKPY>XKHOCTH, MOJIb30BATHCSI TEOPEMOU O
NEePHEHIUKYJIIPHOCTU KacaTelbHON U pajnyca, MPOBEAEHHOIO K TOUKE KaCaHUsI.



[Tonb30BaThCs MPOCTEUIIMMHU T'€OMETPUUECKUMU HEPABEHCTBAMH, TTIOHUMATh
UX MPAKTHYECKHUI CMBICIL.

[IpoBOINTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHHSI C MTOMOIIBIO LIUPKYJIS U
JIVMHEWKH.

K koniy oOyuenuss B 8 kiacce OOy4alONIMICS TOJYYUT CICIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBl YETBHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
N0JIb30BAaThCSl UX CBOMCTBAMM MPU PEIIEHUH F'€OMETPUUECKUX 3a]au.

[IpuMeHsATh CBOMCTBAa TOYKH IEPECEUYEHHs] MEIMaH TPEeyrojbHUKa (LIEHTpa
Macc) B peUICHUH 3a1ay.

Bnaners nonsiTueM cpeHed JIMHUU TPEYTrOJIbHUKA W Tpaneluuu, IPUMEHSTh
X CBOWCTBA MpHU PELIEHUU TeoOMeTpuueckux 3anad. I[lombp3oBaThcs TeopeMoit
Qajneca ¥ TEOPEMON O MPOIMOPLIMOHATIBHBIX OTPE3KaX, IPUMEHITh UX JJIsl PEIICHUS
MPAKTUYECKUX 3a]1a4.

[IpuMeHsATh npu3HaKu MoA00Us TPEYTOJIbHUKOB B PELIEHUH T€OMETPUUECKUX
3a/1ay.

[Tonb3oBaThesi Teopemoirt [ludaropa npns pemieHuss TEOMETPUUYECKUX U
npakTudeckux 3aaad. CTpouTh MaTEMaTHYECKYyI0 MOJIeJdb B MPAKTHUYECKHUX
3a/1a4ax, CAMOCTOSITENIBHO JENIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JIJTUHBI.

Brnagers nOHATHMSIMEH CHHYyCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJILHOTO TpeyroibHUKa. [1071b30BaThCsl STUMU MOHATUAMU ISl PEIICHUS
NPaKTUYECKUX 33]1a4.

Boruncnars (paznauuHbIMU crioco0aMu) IUIONIA/lb TPEYTrOJAbHUKA U ILIOIIAAN
MHOTOYTOJIbHBIX ~ (Uryp (IOJIb3ysiCh, TJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHsTh MoMy4YeHHbIE YMEHHUS B MPAKTHUECKHUX 3a/1a4ax.

Brnanerp NOHATHUSMM BIHUCAHHOTO W LEHTPAIBHOIO YIja, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiaX, YIJIaX MEXIy XOpJAaMHU (CEKYIIHUMH) U YIJIE MEXIY
KacaTeJIbHOU U XOPJ0H IPU PELICHUN '€OMETPUUECKUX 3a1a4.

Bnaners moHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OIKMCAHHOIO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/a4.

[IpuMeHATh MONydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJIETU JUIsl 3aJ1ay peasibHOM YKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C TpPUMEHEHUEM TMOA00US U TPUTOHOMETPHUM (TMOIB3YSACh, TJE HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koniy oOyuenuss B 9 kJjacce OOy4alONIMICS TOJYYUT CIEIYIOIINE
peIMETHbIE PEe3yJIbTaThI:

3HaTh TPUTOHOMETpPUYECKHE (QYHKIUH OCTPBIX VYIJIOB, HAXOIUTh C HX
NOMOIIBI0 PA3JINYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYTrOJIbHUKA («penieHue



IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXxoauTh (C MOMOIIBIO0 KaIbKYJISTOPA) AJIMHBI
U YIJIbI 1711 HETaOJIMYHBIX 3HAYEHUH.

[Tonb30BaThest hopMynamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJIECTBOM I HAXOXKJEHHUS COOTHOLIEHHH MEXAYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISl HAXOXKICHHS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJIbHUKOBY»), INPUMEHATh HUX IpHU
pELIeHNH Te€OMETPUYECKUX 3a/1ay.

Brnaners  moHsTHMSIMH  npeoOpa3oBaHHMS  MOA00MS, COOTBETCTBEHHBIX
3JIeMEHTOB NOA00HBIX (uryp. [lonbp3oBaThest CBOWCTBaMHU MO100US TPOU3BOJIBHBIX
Guryp, yMmeTb BBIYMCIATH [JUIMHBI W HAXOOUTh YIJbl y TMOAOOHBIX (uUTyp.
[IpumeHsTh cBoicTBa MOAOOMS B NPAKTUYECKUX 3ajadax. YMETb NPHUBOJUTH
npUMepsbl NOT0OHBIX (PUTYP B OKPYKAIOILEM MUDE.

ITonb30BaThCsl TEOpEMaMU O NMPOU3BEAEHUN OTPE3KOB XOPJ, O MPOU3BEIACHUN
OTPE3KOB CEKYIIMX, O KBaJPaTe KacaTeIbHOM.

[Tonb30BaThCsA BEKTOpaMH, MOHUMATh MX TEOMETPUYECKHM M (PU3MUECKUI
CMBICJ, NPUMEHATh UX B PEUIEHUMH TIEOMETPUUECKUX M (U3NYECKUX 3adad.
[IpuMeHATh CKaIipHOE NPOU3BEICHUE BEKTOPOB /JIs1 HAX0XKIECHUS JJIMH U YTJIOB.

[lonb30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, HNPHUMEHSTh €ro B
pELIEHUH T€OMETPUUYECKUX U MPaKTUYECKUX 3a/1ay.

Bnanerp NmOHATHAMU NPaBUIBHOTO MHOTOYI'OJIBHUKA, JJIUHBI OKPYKHOCTH,
JUIMHBI IyTH OKPYXXHOCTH W PaJWaHHON MEphI yria, YMETh BBIYUCIIATH ILIOMIAb
Kpyra u ero yactreil. [[puMeHATh moay4yeHHble YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETpUHM (UTYp, TNPUMEHSTH IBHKECHHUS
IUIOCKOCTH B MPOCTEHIINX CIIydasx.

[IpuMeHATh MONy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJIENH JUISl 33]1a4 PEAIbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHS
C TPUMEHEHHEM IMOA00MsI M TPUTOHOMETpUYECKUX (GYHKIUN (TOJIb3YsICh, TIe
HE00XO0UMO, KAJIbKYJISITOPOM ).



TEMATHYECKOE

IINIAHUPOBAHME 7 KJTACC

CmexHbie U
BEPTUKAJIbHBIE YTJIBL.
PaGota

C POCTEUIIUMHU
YepTEKaAMH.
N3mepenune muHenHbIX
Y YTJIOBBIX BEIUYMH,
BBIUHCIICHUE OTPE3KOB
Y yTJIOB

HaumenoBanue paznena |KomnuectBo OcHoBHOE OCHOBHBIE BUJIBI JACSITEIILHOCTH 00yUYaIONTUXCS
(Temml) Kypca 4acoB coJiepKaHue
[Ipocrenimume 14 IIpocrerimue DopMyJIMPOBATH OCHOBHBIEC IMOHITUSA U ONPENCIICHUS.
reoMeTpudecKue GUrypsl u F€OMETPUYECKHUE Pacno3naBaTh U3ydeHHbIE TEOMETPUUECKUE DUTYPBI,
ux cBoMcTBa. M3mepenue OOBEKTHI. onpeeJasTh UX B3aNMHOE PACIIOJNIOKEHNE, BHINMOJIHATD
F€OMETPUUECKUX BEINYNH MHOroyroyibHUK, YEPTEXK 10 YCIOBUIO 3aJaUU.
JIOMaHasl. IIpoBoauTH NMpOCTENIINE TOCTPOEHHUSI C TIOMOLIBIO TUPKYJIS

Y JIMHENKHU.

N3mepsiTh TUHEHHBIE U YTIIOBBIE BEJIMUYMHBI T€OMETPUYECKUX
U TIPAKTUYECKUX OOBHEKTOB.

OnpeneasiTh «Ha IJ1a3» pa3Mepbl pealibHbIX 00bEKTOB,
NPOBONTH I'PyOYIO OLIEHKY UX Pa3MEpPOB.

PemaTsh 3a1auu Ha BHIYMCIICHHUE JUTMH OTPE3KOB U BEJIMYUH
YIJIOB.

PemaTsh 3a1a4n Ha B3aMMHOE PacIIONIOKEHUE
reOMETPUYECKUX QUryp.

IIpoBoauTh KilacCUPUKALINIO YTIIOB, BBIYUCIATH
JIMHEWHbIE U YTJIOBbIE BEJIMUUHbI, IPOBOAUTH
HEO0OXOIMMBIE JJOKA3aTEIbHBIE PACCYKICHHUS.
3HAKOMHUTBCS C HCTOPHEi pa3BUTHS FEOMETPUU

TpeyrojibHUKHU

22

ITonsTHE O paBHBIX
TPEYTOJIBHUKAX

Pacno3naBaTh napbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C yKazaHUEeM MPU3HAKOB).

11




Y [IEpBUYHBIEC
IIPEICTABIICHUS

O paBHbIX (hUTrypax.
Tpu npusHaka
paBeHCTBA
TPEYTOJIBHUKOB.
[TpusHaku

paBeHCTBA
IIPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB.
CBOICTBO METUAHBI
IIPSIMOYT'OJIBHOTO
TPEYTOJIbHHUKA,
MPOBEICHHOMN

K THIIOTEHY3€.
PaBHOOepeHHbIE

Y PAaBHOCTOPOHHHE
TPEYTOJIbHUKHU.
IIpr3Haku u cBOKCTBA
paBHOOEAPEHHOTO
TPEYrOJIbHUKA.
Hepasencraa

B T€OMETPHH.
[IpsiMOyTOJIBHBIN
TPEYTrOJIbHHUK C YIJIOM
B 30°

BeiBoauTs ciencTBYs (pPaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
®opMyIMPOBATH ONPEACICHUSA: OCTPOYTOJIBHOIO,
TYIOYTOJILHOT O, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,
MeAUaHbl TPEYTOJIbHUKA; CEPEIMHHOIO MEPIEHINKYIISIPaA
OTpe3Ka; NEPUMETPA TPEYrOJIbHUKA.

®opMyMPOBaTh CBOMCTBA U MPU3HAKU PAaBHOOEAPEHHOIO
TPEYTrOJIbHUKA.

CTpouTs yepTexu, pemaTh 3a1a4M C IOMOIIBIO
HAXOXKJEHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATH NprU3HAKK PAaBEHCTBA IPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB B 3a7a4ax.

Hcnoab3oBaTh 1M(pOBBIE pECYpPCHI IJIS1 MCCIIeI0BAHUS
CBOMCTB M3y4aeMbIX (QUryp.

3HAKOMMTBCH € HCTOPUEH Pa3BUTHUS TEOMETPUN
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[TapasuienbHbIE IPSMBIE,
CyMMa YIJIOB TPEYT OJIbHUKA

14

[TapannensHbie NpsiMBIE,
ux ceorictBa. Hakpect
Jexanue,
COOTBETCTBEHHbIE

Y OTHOCTOPOHHUE
yTJIbI, 00pa30BaHHBIC
IIPU [IEPECEUEHUN
MapajuIeNIbHBIX MPAMBIX
CeKyIien).

ITpu3nHak
MapauieIbHOCTH NPSMBIX
4yepe3 PaBEHCTBO
PacCTOSHUM OT TOYEK
OJTHOW MPSIMOU 10
BTOPOU MPSMOMU.

CyMmmMma yrios
TPEYTOJIbHUKA.
Buemnue yriibl
TPEYTOJIbHHUKA

DopMyJIMPOBATH MOHATHE NAPATUIETBHBIX NPSIMBIX,
HAXOJAUTh TPAKTUUECKUE TPUMEPHI.

N3yuaTh cBOICTBA yriI0B, 00pa30BaHHBIX MIPH ITEPECEUCHUU
napajuieNIbHbIX IPSIMbIX CEKYIIEH.

IIpoBoauTh K0Ka3aTENBCTBA NAPAIICIIBHOCTH JIBYX
NPSIMBIX C TOMOIIBIO YTIIOB, 00pa30BaHHBIX MPU NIEPECEUECHUN
ATUX MPAMBIX TPETHEU MPSIMOM.

Bopruncasite CyMMy yTIiIOB TPEYTOJIbHUKA U MHOIOYTOJIbHUKA.
HaxoauTtsb unciioBbie U1 OYKBEHHbIC 3HAUCHUS YTIJIOB

B T€OMETPUYECKUX 3aJa4axX ¢ UCII0JIb30BAHUEM TEOPEM

0 CyMME YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
3HAKOMHUTBHCS C HCTOPHUEI pa3BUTHUSI TEOMETPUU

OKpYXHOCTb U KPYT.
['eomerpuueckue
OCTPOEHUS

14

OKpyKHOCTB, XOpAa 1
JIAAMETP UX CBOWCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpy>KHOCTB,

DopMyJIMPOBATH ONPeEACJICHHSI . OKPYKHOCTH, XOPbI,
IMaMETpa Y KacaTelIbHON K OKPY>KHOCTH.

M3y4yath ux CBOICTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
HccaenoBartp, B TOM UKCIIE HCIOJIB3YH HHU(POBHIE
pecypchl: OKPYKHOCTb, BIIMCAHHYIO B YT OJ; HEHTP
OKPY>KHOCTH, BHIUCAHHOM B YrOJI; pPABEHCTBO OTPE3KOB

13




BIIMCAHHAs B yTOJI.
[Tonsitue o I'MT,
MIPUMEHEHUE

B 3aj]a4ax.
buccekrpuca u
CEpEIMHHBIN
NEPHEHANKYJIISP
KaK T€OMETPUYECKHE
MeCTa TOYEK.
OKpY»XHOCTb,
OIMKCaHHas OKOJIO
TPEYroJIbHUKA.
OKpy>XHOCTB,
BIIMCAHHAS

B TPEYTOJIbHUK.
[Ipocrenimue
3aJ1a4u

Ha MOCTPOEHUE

KacaTeJIbHbIX.
HUcnoab3zoBatb MeToa [ MT 1151 1oka3arenbCcTBa TEOPEM

0 MEePECEUCHNH OMCCEKTPUC YTIIOB TPEYTOJbHHUKA U
CEpPEIMHHBIX NEPIICHANKYJIIPOB K CTOPOHAM TPEYrOJIbLHHUKA
¢ nomouipto ['MT.

OBJjageBaTh NOHATUAMHM BINCAHHOU U OITMCAHHOU
OKPY>KHOCTEW TPEYTrOJIbHUKA, HAXOAUTh LIEHTPBI TUX
OKPY>KHOCTEM.

PemiaTe OCHOBHBIE 3a1a4U HA MOCTPOEHME: YIJia, PABHOTO
JAHHOMY; CEPEAMHHOrO MEPIIEHANKYJIIAPA JaHHOIO OTPE3Ka;
IPSAMOM, IPOXOIALLEH Yepe3 TaHHYIO TOUKY

U TIEPIICHIUKYIISIPHON TaHHOM MPSIMOIi; OUCCEKTPUCHI
JAHHOTO YTJia; TPEYTOJIbHUKOB 10 PAa3JIUYHBIM JIEMEHTAM.
3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPHUU

[ToBTOpEeHUE, 0600IICHIE 4 [ToBTOpEHUE 1 PemiaTe 3a1a4u Ha MOBTOPEHUE, WITIOCTPUPYIOLINAE CBS3U
3HAHUN 00o011eH1e MEXY Pa3IMYHBIMU YaCTSIMH Kypca

OCHOBHBIX MOHSTUHI U

METO0B Kypca

7 Kiacca
OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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8 KJIACC

HaumenoBanue pazgena | Komuuecr OcHoBHOE OcCHOBHBIE BUJIbI JEATEIBHOCTH 00yYarOLIUXCSI
(Tembl) Kypca BO COZIEpIKAHUE
4acoB

HeTpIpexyrojJbHUKA 12 [Tapayutenorpamm, ero MN300paxaTh 1 HAXOAUTH HA YEPTEXKAX
MIPU3HAKU U CBOMCTBA. YETBIPEXYTOJbHUKH PA3HBIX BUJOB U UX BJIEMEHTHI.
YacTHble cnyyan ®opMyJIHPOBATH ONPeEIeICHHUsI: TapaAIJIeNIorpaMmma,
napajyIeorpaMmmMoB psSIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tparenuu, paBHOOOKOH
(MpSAMOYTOJILHUK, pOMO, | Tpamnenuu, IpsiMOYTroJbHOM Tparenny.
KBaJIpar), X MPU3HAKU Jloka3bIBaTh M UCINOJIb30BATH NIPU PELICHUM 32124
Y cBOMCTBaA. Tpamenus. IIPU3HAKU U CBOMCTBA: NapajljieJorpaMma,
PaBHoOOKast NpsSIMOYTOJIbHUKA, poM0Oa, KBaJipaTa, Tparelnuu, paBHOOOKOM
U [IPSIMOYTOJIbHAS Tpaneuuu, NpsIMOyroJbHOU TpaIenuu.
Tpanernuu. IIpuMeHSATH METOA YABOEHHUS MEINAHBI TPEYT OJIbHUKA.
Meron ynBoeHus Hcnoab3oBaTh uGpOBBIC PECYPCHI I UCCIEAOBAHUS
MEUaHBI. CBOICTB U3y4aeMbIX (UTyp.
L{entpanbHas 3HAKOMUTBLCS ¢ UCTOPHEH Pa3BUTHS TEOMETPUU
CUMMETPUS

Teopema @aneca u Teopema 15 Teopema @aneca u IIpoBoaAMTH MOCTPOCHUS C IOMOLIBIO IUPKYJIS U TUHEUKH

0 MPOMOPIIMOHAIBHBIX
OTpe3Kax, MOAOOHbIE
TPEYTrOJIbHUKU

Teopema

0 IIPOTIOPIIUOHATBLHBIX
OTpEe3Kax.

Cpenssist TUHUS
TPEYroJIbHUKA.
Tpanenus, ee cpeaHss

C UCIIOJIb30BaHUE TeopeMbl Dasieca v TEOPEMBI

O IPOMOPLUHOHAIBHBIX OTPE3KaX, CTPOMTH YETBEPTHII
MPONOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10Ka3aTEIBCTBO TOTO, YTO MEIHAHBI
TPEYTroJIbHUKA NEPECEKAIOTCA B OJHOM TOUYKE, U HAXOAUTh
CBS3b C LIEHTPOM MAcC, HAXOAMTh OTHOILIEHUE, B KOTOPOM
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JIMHUSL.
[IponoprmonansHbIe
OTPE3KHU.

LenTp macc

B TPEYT' OJIbHUKE.
IToxoOHEIE
TPEYrOJIbHUKU. Tpu
NpU3HAKa MOA00US

MeJIMaHbl IENSATCS TOYKON MX IepecedeHHs.

HaxoauTth no100HbIE TPEYTOIBHUKN Ha TOTOBBIX YEPTEXKAX
C YKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB MMO100USI.
Pematp 3aga4n Ha M0100HBIE TPEYTOIBHUKH C MTOMOIIIBHIO
CaMOCTOSITEIIbHOTO MOCTPOCHUSI YEPTEXKEN 1 HAXOXKIACHHUS
NOJOOHBIX TPEYTOJHHUKOB.

IIpoBoauTH A0KA3ATEJBCTBA C UCTIONB30BAHUEM
MPU3HAKOB MOAO00US.

TPEYroJIbHUKOB. Jloka3pIBaTh TPU MIPU3HAKA OO0 TPEYT OJIbHUKOB.
[Tpumenenue IIpuMeHSITh TTOTyYeHHBIC 3HAHUS MPU PEIICHUN
[10100M r€OMETPUUECKUX U MPAKTHUYECKUX 3a/1au.

IIpU pEIICHUU 3HAKOMHTBCS € MCTOPHUEI Pa3BUTHS TEOMETPUHU
MPaKTUYECKHUX 3a7a4

[Imomans. Haxoxnenue 14 CBoiicTBa IUIOIIAACH OgJaieBaTh NEPBUYHBIMU MPeCTABJIEHUIMHU 00 0011ICH

TI0IIAJIeH TPEYrOJIbHUKOB reOMETPUUYECKUX (DUryp. Teopuu 1uiomaau (Mepsl), (POpMYyJIHMPOBATH CBOMCTBA

U MHOTOYTOJIbHBIX (DHUTYD. dopmyIbl 1S IUIOIIAA, BRISICHATHh MX HATJISIHBINA CMBICII.

[Imomaau mofo0HbBIX GUTYp TJIOIIA N BoiBoauTh hopMyIIbI IITOMIAAH TapajijienorpaMmma,
TPEYroJIbHUKA, TpPEyroiabHUKA, TPAneuy 13 (OpMYyJIbI TIOMAIN
napajuiesiorpamma, PSIMOYTOJIbHUKA (KBaJpaTa).

Tparenm. BoiBoauTH (OPMYITBI TUTOMIAAN BRITYKIOTO

Brraucienune tiomnianei
CIIOXKHBIX (UTyYP.

YEeTBIPEXYTOJbHUKA YEPE3 AUATOHAIIH U YTOJI MEXAY HUMH.
HaxoauTs rutoniaau ¢puryp, n300pa’k€HHbIX Ha KJIETYATOU
Oymare, HCIOJIb30BaTh pa30MeHne PUTYphl Ha YaCTH

U 10CTpauBaHHUE.
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[Tmomamau puryp

Ha KJIeT4aTon Oymare.
ITnomanu mogo0HbBIX
buryp.

3amaun

C IPaKTHYECKUM
coJiepKaHUEM.
Pemenue 3amau

C IOMOIIILIO METOAA

Pa30oupaTs npuMepbI UCIIOJIB30BAHUS BCIOMOTaTEIbHOM
TUTOLIA/M JIJISl PEIlIeHUs TeOMETPUYECKHX 3a/1ay.
HaxoauTts ruiomaay nogo0HbIX Guryp.

Bb1uncJasiTh 101ay pa3indyHbIX MHOTOYTOJIBHBIX (QUTYD.
Pematp 3agaum Ha 1I01IA/1b C MIPAKTUYECKUM
coJiep>KaHUEM

BCIIOMOTaTEJIbHOU
IO/ 1A

Teopema Iudaropa 10 Teopema I[Tudaropa, Joka3biBaTh Teopemy [ludaropa, ncnoab3zoBarth e

U Hayaja TPUrOHOMETPUU €€ MPUMEHEHHUE. B MIPAKTUYECKUX BBIYUCIICHUSX.
Onpenenenue D opMyJIHPOBATH ONPECICHHS TPUTOHOMETPUIECKUX
TPUTOHOMETPUUECKHUX | (YHKIIUH OCTPOTO YIJia, MPOBEPSITh HX KOPPEKTHOCTb.
GyHKIHA OCTPOro BbIBOAUTH TPUTOHOMETPUIECKHUE COOTHOIITCHHUS
yIila IpsIMOYT'OJIBHOTO | B IPSIMOYTOJILHOM TPEYTOJIbHUKE.
TPEYroJbHUKA, HccaenoBaTh COOTHOIIEHUS MEXKTY CTOPOHAMU
TPUTOHOMETPUYECKHE | B IMPSIMOYTOJIBHBIX TPEYTOJbHUKAX ¢ yriaMu B 45° u 45°;
COOTHOIIICHHUS 30° u 60°.
B IIPSIMOYTOJIEHOM Hcnoab3oBaTh GOpMyIIbl IPUBEACHUS 1 OCHOBHOE
TpEeYroJbHUKE. TPUTOHOMETPHUUYECKOE TOXKIECTBO JJISI HAXOXKICHUS
OcHoBHOE COOTHOIICHUN MEXITY TPUTOHOMETPHIESCKIUMU (PYHKITUSIMU
TPUTOHOMETPUUYECKOE | PAa3IMYHBIX OCTPBIX YIJIOB.
TOXJIECTBO IIpuMeHATHL TOTYYCHHBIC 3HAHUS U YMEHUS TIPH PEIICHUH

MIPAKTUYECKUX 3a/1a4.
3HAKOMMTBCH € MCTOPHUEH PAa3BUTHUSA T€OMETPUN
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YTJIbl B OKPY’KHOCTH.
BrnicanHble 1 OnMCaHHbIE
YETHIPEX YT OJIBHUKU.
KacarenbHble

K OKpykHOCTH. KacaHue
OKPYKHOCTEHN

13

Bnucannbie

Y [ICHTPaJIbHbIE
YIJIbI, YTOJI
MEXITY
KacaTeJIbHOMI

Y XOPJIOM.

Yrisl MEXIY
XOpJaaMHu

Y CEKYILIUMHU.
Bnucannbie

U OITMCAHHBIC
YETBIPEX YT OJIbHUKH,
WX TIPU3HAKHU

1 CBOMCTBA.
ITpumeHeHue >3Tux
CBOMCTB

MIPH PEIICHUU
FEOMETPUYECKHUX
3ajad4.

Bzaumnoe
pacmooXeHue
JIBYX OKPY>KHOCTEH,
oO1me
KacaTelIbHbIC.
Kacanmue
OKPY>KHOCTEMN

®opmMyMPOBaTHh OCHOBHBIE OIPE/ICIICHUS, CBI3aHHbIC

C yrjiaMu B Kpyre (BIUCAHHBIN yroi, HEHTPAIbHBIA YTo).
HaxoauTh BIiMCaHHbIE YIJIbI, OMUPAIOIIMECS HA OJHY AYTY,
BBIYMCJATH YTJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yriiax, TEOPEMbl O BIUCAHHOM YETHIPEX YT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITUGPOBBIX
PECYPCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJUTDH UX CBOICTBA U MPU3HAKHU.

Hcnosab30BaTh 5T CBOWCTBA U MMPU3HAKY MPU PEIICHUN
3a1a4
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpCHME PemaTh 3a1a4m Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUU OCHOBHBIX IOHSTHI U MEXTy pa3IUIHBIMH YaCcTIMHU Kypca

METOJIOB KypPCOB

7 1 8 KJIacCOB,

000011IeHNE 3HAHUN
OBILEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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9 KJIACC

Haumenosanme paznena | Konmnuectso OcHoOBHOE OcCHOBHBIE BUJIbI IEATENBHOCTH 00YYAFOIIUXCS
(Tembl) Kypca 4acoB COZIEp)KAHUE
Tpuronomerpusi. Teopembl 16 Omnpenenenue ®opmyMPOBaTh ONpeAeJIeHUsI TPUTOHOMETPUUECKUX
KOCHUHYCOB M CHHYCOB. TPUTOHOMETPUUYECKUX | (DYHKIHMM TYIBIX U MPSIMBIX yTJIOB.
Perenue TpeyroibHUKOB ¢yukuuii yriaos or 0° | BeIBOAUTB TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. dopmyiibl (C pannycoM OMUCAaHHOM OKPY>KHOCTH).
IPUBEIECHUS. BeiBoauTs opmyJibl I BHIYUCACHUSA IIOLIAAEH
Teopema KOCHHYCOB, C MCII0JIb30BAHNEM TeopeM TPUroHoMeTpuu (hopmyna
TeopeMa CHHYCOB. IUIOLIAIM TPEYTOJIbHUKA Yepe3 JBE CTOPOHBI U YIOJl MEXY
Pemrenue HUMH, OopMyIIa MJIOAAN YEThIPEXYTOJIbHUKA YEPE3 €ro
TPEYrOJILHUKOB. JAUAroHaJIn U yroJj MCxXIy HI/IMH).
[IpakTHyecKoe PemaTh TpeyroibHUKH.
TIpHMEeHEHNe PemaTh npakTuyeckre 3aa4u, CBOASIINAECS
JI0Ka3aHHBIX TEOPEM K HaXOKJEHUIO PA3JIMYHBIX JJIIEMEHTOB TPEYTOJIbHUKA
[Ipeobpa3oBanue moagoous. 10 [TonsiTne OcBauBaTh NOHSITHE PEOOPA3OBAHMS OJOOHS.
Merpuueckue 0 Mpeodpa3oBaHUU HccnenoBaTh OTHOLIEHUE IMHEWHBIX AJIEMEHTOB (DUTYP
COOTHOIICHUS o100usl. py MpeoOpa30oBaHUM MO00US.
B OKPY’KHOCTHU COOTBETCTBEHHBIE HaxoauTs npuMepsl 1og00us B OKpyKarouiei
AJIEMEHTHI MOJAOOHBIX | JAEHCTBUTEIHHOCTH.
dburyp. BbIBOAMTH METPUYECKUE COOTHOIIEHUS MEXKIY OTPE3KAMU
Teopema XOp, CEKYIHUX U KacaTeNIbHBIX C UCIIOJIb30BAHUEM
0 POU3BEICHUU BIIMUCAaHHBIX YIJIOB U OJOOHBIX TPEYTOJbHUKOB.
OTPE3KOB XOPJ, PemaTs reoMeTpudeckue 3a1a4M 1 3aJ1a4M U3 pealbHON
Teopema ’KU3HU C UCTIOJIb30BAaHUEM TOJIOOHBIX TPEYTOJILHUKOB
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0 MPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJipare
KacaTeJILHOM.
[Ipumenenue

B pEILICHUU
FeOMETPUYECKHUX
3a7a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
1 BEIYUTAHHC
BEKTOPOB,
YMHOKE€HHUE BEKTOpA
Ha YHCJIO.
DOu3nUeCKu

Y TEOMETPUYECKHAN
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
0 ABYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunatel
BEKTODA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KAK HAIIPABIICHHBIE OTPE3KH,
HCCJIeI0BATh F€OMETPUUYECKUH (TTepeMEICHHE)

1 (pu3nYecKkuil (Cuia) CMbICIBI BEKTOPOB.

3HaTh omnpeesaeHUsi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOKEHHUS BEKTOpa Ha YUCII0, MCCJIEI0BATH
TreOMETPUIECKUN U (PU3NUECKUIA CMBICIIBI 3TUX ONIEPAIIHi.
Pemathb reomeTpuieckue 3aJa4u C UCMOIb30BaHUEM
BEKTOPOB.

PackiiaabIiBaTh BEKTOP 110 IBYM HEKOJIJTMHEAPHBIM
BEKTOpaM.

Hcnosb30BaTh CKASIPHOE TPOU3BEACHUE BEKTOPOB,
BBIBOJIUTH €TI0 OCHOBHBIE CBOKCTBA.

BohruucasiTb CcyMMy, pa3HOCTb U CKaJIIPHOE MPOU3BECHUE
BEKTOPOB B KOOp/IMHATAX.

IIpuMeHATH CKaNIpHOE MPOU3BEACHUE ISl HAX 0K ICHUS
JUTUH U yTJI0B
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IPUMEHEHUE
JUTST HAX 02K IEHUS
JUTUH U yTJIOB.
Pemenue 3agau

C ITIOMOILIBIO BEKTOPOB.
[IpumeHeHnne BEKTOpOB

JUTSI peIieHus 3a1a9
bu3uKu

JlekapTOBBI KOOpAMHATHI
Ha IIJIOCKOCTHU

JlexapToBbI
KOOpJAMHATBI TOUEK
Ha IUIOCKOCTH.

YpaBHEHHE PAMOIA.

YpaBHeHue
OKPY’KHOCTH.
Koopaunatsl Touek
nepeceyeHus
OKPY>KHOCTHU

U IIPSIMOIA.

Meron koopuHAT
P PEIICHUU
FEOMETPUUYECKHUX

3agay, IPaAKTHYCCKUX

3a1a4

OcBauBaTh NOHSATHE IPSIMOYTOJIbHON CUCTEMBI
KOOPAMHAT, AEKAPTOBBIX KOOPAUHAT TOYKH.

BpiBOAUTH ypaBHEHHE NPSIMOU U OKPYKHOCTH.
BbigeasiThb MOJTHBIN KBAPAT U HAXOXKICHHUS LIEHTPa

U paauyca OKPY>KHOCTH I10 €€ YPaBHEHHUIO.

PemiaTh 3a1aum Ha HAXO0XKJAECHUE TOYEK

NepeceueHus NPsSIMbIX U OKPY>KHOCTEHN C TOMOIIBIO METOAA
KOOPJUHAT.

Hcnoab30BaTh CBOMCTBA YyII0BOT0 KO PUIIMEHTA PSIMON
MIpY PEUICHUU 3a/a4, JJIsl ONPEICIICHUS PACOIOKECHUS
MIPSIMOM.

IIpuMeHATH KOOPIMHATHI IPU PEUICHUU

r€OMETPUYECKHUX U MPAKTHYECKUX 3a]1a4,

JUJ1S1 IOCTPOEHUSI MaTEMAaTUYECKUX MO ENEN

peanbHBIX 3a7a4 («METOJ] KOOPIUHATY).

IHoab30BaThest 411 TIOCTPOECHUS U UCCIIEOBAHUIA

U (POBBIMH PECYPCAMH.

3HAKOMMTBHCH € HCTOPHUEH PA3BUTHUS TEOMETPUN
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[IpaBuiibHBIE
MHOT'OYT'OJIbHUKH.
J[mMHa OKPYKHOCTH

Y TUIOIIAAb Kpyra.
Brraucnenue niomagei

[IpaBunbHBIE
MHOT'OYT'OJIbHUKH.
Yucio n. {nuaa
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Panunannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTa

®opMyMPOBaThH OINpPEACIICHUE MTPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX AJIEMEHTHI.
IMosb30BaThCS MOHATHEM JUTUHBI OKPY>KHOCTH, BBEJICHHBIM
C TIOMOIIbIO TPAaBWJIbHBIX MHOT'OYT'OJIbHUKOB, ONPeAeJATh
YUCJIO T, IJIMHY AYTH U PaJUaHHYIO0 MEpY yTJa.
IIpoBoauTh mepexoja oT paaraHHON MEpHI yria

K TpaJlyCHOM 1 HAa0OOPOT.

OnpeaeasiTe MIOIIA/1b Kpyra.

BoiBoauTh popMyabl (B rpagyCHON U paiiaHHON Mepe)
JUTSL IJTAH YT, TUIOIIa el CEKTOPOB M CETMEHTOB.
Boeruucasite miomaan Guryp, BKIOYAIOIIUX YJIEMEHThI
OKPYXHOCTH (KpyTa).

HaxoauTh miomany B 3aj1a4ax peaabHOU KU3ZHU

J_—[BI/I)KEEHI/IH INIOCKOCTH

[ToHsiTHE O NBUYKEHUU
IUIOCKOCTH.
[TapannenbHbIi
MIEPEHOC, TOBOPOT
[Ipumenenue

MIPY PENIEHUHN 3a7a4

Pa30upaTh npuMepsl, WILTFOCTPUPYIOIIUE MTOHATHS
JIBUKCHMSL.

@ opMyIHPOBATH OIIPEACICHUS APAILIECIBHOIO IIEPEHOCA,
MIOBOPOTA U OCEBOM CUMMETPHHU.

BbIBOAUTB UX CBOMCTBA, HAXOAUTH HEIIOJIBUKHBIC
TOYKHU.

HaxoauTh EHTPBI M1 OCH CUMMETPHM ITPOCTEUIINX
uryp.

IIpuMeHsTHh napaJuIeabHbIA IEPEHOC U CUMMETPHIO
MIPU PEIICHUU TeOMETPUUECKHUX 3aj1a4 (pa30upaTh
MIPUMEPBHI).

Hcnosb30BaTh U1 IOCTPOEHUS U HCCIIETOBAHUI
U(pPOBBIE PECYPCHI
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[ToBTOpeHue, 06001IeHME,
cUCTeMaTHu3alus 3HaHUuM

[ToBTOpEHUE
OCHOBHBIX OHSTHI

Y METOA0B KYpPCOB
7-9 xnaccos,
o0o01ieHne

Y CHCTEMATU3ALUS
3HaHuil. [Ipocreimme
F€OMETPUUYECKHUE
(bUryphl 1 UX
cBoiicTBa. MI3mepenue
reOMETPUYECKUX
BEJINYMH.
TpeyronbHUKU.
[TapayutenbHbIE

Y IEPHEHIUKYIISIPHBIC
NpsIMBIE.

OKpy HOCTB U KPYT.
['eomerpuueckue
MMOCTPOECHHUS. Y IJIbI

B OKPY>KHOCTH.
Bniucannsie

Y OTIICAHHBIEC
OKPYKHOCTH
MHOT'OYT'OJIbHUKOB.
[Tpsmas

Y OKPYKHOCTb.

OnepupoBath NOHATUSIMU: DUTYpa, TOUKA, IPSIMAst, YTOJI,
MHOT'OYT OJIbHUK, PaBHOOEIPEHHBII 1 PABHOCTOPOHHUI
TPEYTrOJbHUKH, IPSMOYTOJIbHBIN TPEYTOJIbHUK, MENAHA,
OMCCEeKTpHCa U BbICOTA TPEYTOJIbHUKA, apajIeIorpamm,
pOMO, IPSAMOYTOJIbHUK, KBAaJPAaT, Tpaelus; OKPY>KHOCTb,
KacarejbHas; paBEHCTBO U Moaooue Gpuryp,
TPEYrOJIbHUKOB; NTapaJUIEIIbHOCTh U NIEPIIEHANKYJIIPHOCTD
MPSMBIX, YTOJI MEXAY NPSIMbIMU, CHAMMETPHUSI OTHOCUTEIBHO
TOYKH U NPSMOU; IJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IA/Ib, IEPUMETP.

HUcnoab3oBats GopmyJibl: IEpUMETPA U ILIOMIAAN
MHOT'OYT'OJIBHUKOB, JUIMHBI OKPY>KHOCTH U TUIOLIAU KpyTa,
o0bemMa IpSIMOYTOJILHOTO Napaliesienuie/ia.
OnepupoBatb NOHATHAMMU: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; MCIOJIb30BATH 3TH NOHITHUS

JUISL IPEICTABIEHUS JaHHBIX U PELICHU 3a7a4, B TOM YHCIIE
U3 Jpyrux y4eOHbIX IPEIMETOB.

PemiaTp 3a1a4mn Ha NOBTOPEHHUE OCHOBHBIX ITOHATHH,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3IMYHbIMU YaCTSIMU Kypca.
BriOupaTs MeToA 1JIs peleHus 3a1a4u.

PemiaTp 3a1a4u 13 NOBCETHEBHOM KU3HU
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YeThlpexXyroJbHUKH.
Brnicannele u
OINHCaHHbIE
YEeTHIPEX YT OJIbHUKH.
Teopema [udaropa n
Hayasa
TPUTOHOMETPUHU.
Pemenne o0mmx
TPEYrOJIbHUKOB.
IIpaBuibHBIE
MHOT'OYTOJIbHUKH.
[IpeoOpazoBanus
TUIOCKOCTH.
JBmwxenus. [Togodue.
Cummerpus.
[Tmomans. Beruucnenue
romaaen. [nomanu
no00HBIX GUryp.
JlekapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BexTopsbl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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TEMATHYECKOE INTAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/mn NpOrpaMMBI Beero KOﬁHTpOJIBHbIe HpﬁaKanecmle 06pa3oBATEIBLHbIE
padoThI padoThI pecypen
[IpocTeiimme reomeTpudeckue GUrypsl 1 sAKnace
1 UX CBOKMCTBa. I3MepeHne reOMeTpuIeCKUX 14 hittps://www.yaklass.ru/
B bubmuorexa [IOK
https://m.edsoo.ru/7f415e2e
AKnace
https://www.yaklass.ru/
2 TpeyronsHUKU 22 1 Br6morexa LIOK
https://m.edsoo.ru/7f415e2e
SKnacc
[MapannenbHbIe IPsIMBIE, CyMMa yTJIOB https://www.yaklass.ru/
3 14 1
TPEeYrojabHHUKA bubmmorexa [IOK
https://m.edsoo.ru/7f415e2e
SKnacc
OKpy>KHOCTB M Kpyr. [ 'eomeTprueckue https://www.yaklass.ru/
4 14 1
MOCTPOCHUS bubnmnoreka [JOK
https://m.edso0.ru/7f415e2e
AKnace
o https://www.yaklass.ru/
5 [ToBTOpenue, 06001IeHNE 3HAHUN 4 1 Biniorexa LIOK
https://m.edsoo0.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
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https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne o/ HaumeHoBaHMe pa3/iesioB U TeM O T CHpARI | rom—— (undposbie)
NPorpamMMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTbI padoThI pecype
SAKnace
. https://www.yaklass.ru/
1 YeTbIpEXyroabHUKN 12 1 Butmorexa LIOK
https://m.edsoo.ru/7f417e18
SAKnace
Teopema daneca u Teopema o .
2 MIPOMOPLUOHANIBHBIX OTPe3Kax, MOJ00HbIE 15 1 https://www.yaklass.ru/
- ’ bubmuorexa [IOK
peyr https://m.edsoo.ru/7f417e18
IImomans. Haxoxaenue miomaaei AKxace
3 https://www.yaklass.ru/
TPEYroJbHUKOB M MHOTOYTOJIbHBIX (DUTYP. 14 1
[Tnomanu nmomno6HbIX huryp Bubmiorexa LIOK
https://m.edsoo.ru/7f417e18
4 Teopema IIudaropa u Hagana 10 1 bubnnoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTIubl B OKpY>KHOCTH. Brincanusie u AKnace
5 OIMCAHHBIC YETHIPEX YT OJIbHUKH. 13 1 https://www.yaklass.ru/
Kacarenbnbie k okpyxHoctu. Kacanue bubnnoreka [IOK
OKPY>KHOCTEH https://m.edsoo.ru/7f417e18
SKnacc
. https://www.yaklass.ru/
6 [ToBTOpeHue, 00001IeHNEe 3HAHNIN 4 1 Butmorexa LIOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68 6 0
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9 KVIIACC

Ne i/

HaumeHoBaHMe pa3iesioB U TeM
NMPOrpamMMbl

KoauuecTBo 9acoB

Bcero

KonTpoabubie
padoTsI

IIpakTH4eckne
padoTsbI

DJIeKTPOHHbBIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

Tpuronomerpus. Teopempl KOCUHYCOB U
CUHYCOB. PelieHne TpeyrojibHUKOB

16

SKmacc

https://www.yaklass.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

[IpeoOpazoBanue mompoows. MeTpudeckue
COOTHOIICHUSI B OKPYXHOCTH

10

SIKnacc

https://www.yaklass.ru/
bubmoreka [IOK
https://m.edsoo.ru/7f41al2c

BexkTopsbl

12

SKnacc

https://www.yaklass.ru/
bu6moreka [IOK
https://m.edsoo.ru/7f41al2c

JlexkapToBbI KOOPAMHATHI HA TIIOCKOCTH

SKmacc

https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

[TpaBUnbHBIE MHOTOYTONBHUKHU. J{THHA
OKPY>KHOCTH M TUIOMIA/Ib KpyTa.
Brruncnenune miomanei

SKnacc

https://www.yaklass.ru/
bub6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

JIBY>KEHUS TIOCKOCTH

SKnacc

https://www.yaklass.ru/
bub6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIIUS
3HAHUU

SKmacc
https://www.yaklass.ru/
bu6mmorexa [IOK
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTeIbHOI NMPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUSA
pe3yJbTarTa
6 ['eometpust
Pacrio3HaBaTh M3ydeHHBIE T€OMETPUYECKHE (UTYpBI, ONPEAENsATh HUX
B3aMMHOE PpACIOJIOKECHHE, M300pakaTh T'eOMETpUYecKHe QUrypsl,
6.1 BBIMOJHATh YEPTEKU IO YCIOBUIO 3ahauu. M3MepsaTh JNHMHEHHBIE U
YIJIOBBIE BEMUYMHBL. Pemiate 3a1aun Ha BEIYUCICHUE ITMH OTPE3KOB U
BEJIMYMH YTJIOB
JlenaTth rpy0yto OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B
6.2 peanpHOM KM3HHM, pa3MEpoB NPUPOAHBIX O00BEKTOB. Paznmuuarsb
pa3Mepbl 3TUX 0OBEKTOB 10 MOPSJIKY BEIUUNHBI
6.3 CTpouTh YepTeKU K TEOMETPUUECKHUM 3a/1a4am
[Tonp30BaThecsl MpU3HAKAMU PaBEHCTBA TPEYrOJbHUKOB, HCIOIb30BaTh
6.4 NPU3HAKY U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUU
3a1a4y
65 IIpoBoAMTH  JIOTMUECKME  PACCYKIEHUS  C  HCIIOJIb30BAHHUEM
' reOMETPUUECKUX TEOPEM
[Tonb3oBaThbCs HpU3HAKaMU paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYrOJIbHUKOB, CBONCTBOM MEHAHbI, NMPOBEAEHHON K TUIOTEHY3€
HPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUHN F€OMETPUYECKUX 3a/1ad
OnpenensaTs NapajieJbHOCTh HPSAMBIX C HOMOILBIO YIJIOB, KOTOpBIE
6.7 obOpaszyer ¢ HUMH cekymias. OnpenensTb napaieIbHOCTh MPSMBIX C
' IIOMOILBIO PAaBEHCTBA PACCTOSAHMM OT TOYEK OJHOM INMpPSMOHM O TOYEK
JIpYyrou npsamou
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Gymare
6.9 [TIpoBOAUTH BBIYUCIEHUS W HAXOAWTh YHCIOBBIE M OYKBEHHBIE

3HAQ4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdax C HUCIIOJIb30BAHUCM




CYMMBI YIJIOB TPCYIrOJIBbHUKOB W MHOI'OYT'OJIBHUKOB, CBOICTB YI'JIOB,
O6pa3OBaHHBIX npu IEPECCUCHHUN ABYX IapaJuICIbHBIX IIPAMBIX

CGKYHICIZ. PemraTs IMPAKTUYCCKHUE 3aJa4l Ha HAXOXKJIACHUC YI'JIOB

B.]'Ia}IeTB IOHATHUEM TCOMETPUUCCKOTO MECTa TOYCK. YmeTs

6.10 OTpeneNsaTh OWUCCEKTPUCY yIla W CEePeAMHHBIA TEPIEeHIUKYISP K
OTpE3Ky KaK FT€OMETPUIECKHIE MECTa TOYECK
@opMynHpOBaTh OMPEICICHUS OKPYKHOCTH € Kpyra, XOpIbl |
6.11 JHaMeTpa OKPYKHOCTH, IIOJb30BaTbCsl MX CBOWCTBaMH. YMETh
MPUMEHSITh 9TH CBOWCTBA MIPH PEIICHUH 33724
Bnagerh moOHATHEM OINMCAaHHOW OKOJO TPEYroJibHUKAa OKPY>KHOCTH,
yMeTh HaxoiuTh €€ 1eHtp. [lomb3oBaThes (akTamMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTJIOB TPEYTrOJIbHUKA TIEPECEKAIOTCS B OJHOW TOYKE, M O
TOM, YTO CEpEeIHUHHBbIE NEPIEeHIUKYISAPHl K CTOPOHAM TpPEYroJbHHKA
MEPECEKAIOTCA B OJTHOM TOUKE
Bnagerp moHSATHEM KacaTeIbHOW K OKPYXHOCTH, IIOJTB30BATHCS
6.13 TEOpeMOM O TEpPNeHJIUKYISIPHOCTH KacaTeIbHOM W  pajauyca,
MIPOBEIEHHOTO K TOYKE KACAHWUS
6.14 [Tonp30BaThCs MPOCTEHIIMMHU TE€OMETPUYECKUMU HEPABEHCTBAMH,
' MOHUMATh UX MPAKTUIECKUI CMBICIT
6.15 [IpoBOANTE OCHOBHBIE T'€OMETPHUYECKHE TIOCTPOCHUS C MOMOIIBIO
' HUPKYJIS U TUHEHKN
8 KUIACC
Kon .
IIpoBepsiemble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOIO 00111er0 00pa30oBaHus
pe3yJabTara
6 ['eometpust
6.1 Pacrio3HaBaTh OCHOBHBIC BHIIbI UYETBIPEXYTOJLHUKOB, WX 3JIEMEHTHI,
' MOJIb30BATHCS X CBOMCTBAMU MPHU PEIICHUN T€OMETPUIECKUX 3a]1a4
6.9 [IpuMeHATh CBOMCTBAa TOYKM MEPECEUEHHs] MeAHaH TpPEyroJbHUKa
' (eHTpa Macc) B pelIcHUH 3a1a4
6.3 Bnagerp mnousTHeM cpeAHEW JIMHUM TPEYrojbHUKAa M Tpamnenum,

IIPUMEHATh HX CBOWCTBA IPU PEIICHHMM T'€OMETPHUYECKUX 3aJad.




ITons3oBaTbest Teopemoit daneca U TEOpEMOU O MPONOPLIMOHAIBHBIX

OTpE3Kax, IPUMEHATh UX NI PECIICHUSA MPAKTHYCCKUX 3aJa4

[IpuMeHATh TNpU3HAKK TMOAOOUS TPEYrOJIbHUKOB B  PELICHUU

o4 TEOMETPUIECKHX 3a/1a4
ITonb3oBatbest TeopeMoit IIudaropa st perieHns reoMeTpuuecKux U
6 5 MPAKTUICCKUX 3aJgay. CTpOI/ITB MaTcMaTU4YCCKYIO MOJCIb B
. MPAKTUYCCKUX 3adadax, CaAMOCTOATCIIBHO JCJIaTh qepTénc 1 HaXOAUTh
COOTBCTCTBYIOIHEC JTJIMHBI
Bnagerp moHATHAMH CHHYCA, KOCHHYyCa W TaHT€HCa OCTPOTO yria
6.6 OPSIMOYTOJIBHOTO TpeyroibHUKa. [loap30BaThCS 3TUMHU TMOHSATUSIMU
JUTSL pEIIeHHs TPAKTUYECKHX 337124
Beruucnsate  (pa3nuuHbIME  criOcOOaMM) IUIOMIAL TPEYroJbHUKA |
6.7 IJIOMIA I MHOTOYTONBHBIX (uryp (monn3ysch, TjA€ HEOOXOIUMO,
' KaJbKYJIATOpOM). IIpuMeHsATh MOJIydeHHbIE YMEHHUS B IPAaKTHYECKUX
3aadax
BJIaIIGTB MOHATHUAMU BIIMUCAHHOI'O U HCHTPAJILHOTO YIJIa, UCIIOJb30BAaTh
6.8 TEOPEMBI O BIIMCAHHBIX yrjax, yriaXx MeXAy XOpAaMu (CEeKyLUMHU) U
' yriae MeXIy KacaTeIbHOW M XOPIOHl MPpHU pEelIeHHH TeOMETPHUYECKHX
3amaqy
6.9 Bnagerp mTOHATHEM OMHMCAHHOTO YETHIPEXYTONbHHUKA, MPUMEHITh
' CBOIICTBa OMUCAHHOT'O YETHIPEXYTOJbHUKA TP PEIICHUU 33124
[IpumeHATh mMONy4YEeHHbIE 3HAHWS HA [pPaKTUKE — CTPOUTH
6.10 MaTeMaTHYeCKUE MOJENU JUI 3aJa4 peabHON KU3HH U IMPOBOJUTH
. COOTBECTCTBYIOIIHE BBIYHCJIICHUS C MMPUMCHCHUEM HOI[O6I/I$[ u
TPUTOHOMETPHH (TIOJIB3YSCH, TJI€ HEOOXOIMMO, KAIBKYISTOPOM)
9 KUIIACC
Kon o
IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTeIbHOIl MPOrpaMMbl OCHOBHOTO 0011IEro 00pa3oBaHusA
pe3yJibTara
6 ['eomeTpus
6.1 3HaTh TPUTOHOMETPUYECKHE (DYHKIMU OCTPBIX YIJIOB, HAXOIUTH C MX

MNOMOIINBIO PA3JIMYHBIC JBJICMCHTBI MPAMOYI'OJILHOIO TPCYTrOJIbHUKA




(«pemieHue  MPSMOYTOJBHBIX — TPEYroibHHKOB»). Haxomuth  (c

IIOMOIIBIO KaanmeTopa) JUIMHBI 1 YTJIbI JJIA HeTaOJIMYHBIX 3HAYCHHUN

6.2

ITosnb30BaThCA hopmynamu MPUBEACHHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JUJIl HAXOXKICHUS COOTHOLICHUU

MCXKAY TPUTOHOMETPUUCCKUMU BEJINYHNHAMU

6.3

Hcnonp30BaTh TEOpPEMbl CHHYCOB U KOCHHYCOB [UJISl HaXOXKICHHS
pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PELIEHHE TPEYrOJIbHUKOBY),

MNPUMCHATH UX IIPU PCILICHUU 'COMCTPHUICCKUX 3ada1

6.4

Bnagers monsaTHsMU mpeoOpa3oBaHUSl IMOA0OMS, COOTBETCTBEHHBIX
JIEMEHTOB MOA00HBIX (uryp. Iloap30BaThcs CBOWCTBAMHU MOAOOHS
MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JIIMHBI U HAXOJUTh YIJIBI Y
nonobupIx Quryp. IlpuMeHsTs cBoicTBa MOAOOUS B MPAKTHUECKHX
3ajayax. YMeThb TMPUBOAHWTH MpPHUMEpPhl MOAOOHBIX (uUryp B

OKpYXarolleM Mupe

6.5

Ilons30BaThCA TCOpCMaMH O IMPOU3BCACHUHU OTPEC3KOB XOpA, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTellbHOM

6.6

Ilonp30BaTbCs  BEKTOpaMH, IIOHMMaThb HX TI'E€OMETPUYECKHH U
¢u3nyecKuil CMbICI, NPUMEHATh MX B PEIICHUU T€OMETPUUYECKUX U
¢usnueckux 3amad. [IpUMEHATH CKalIsipHOE MPOU3BEICHHE BEKTOPOB

AJIST HAXOKACHUA IJIMH U YTIJIOB

6.7

ITonms30BaThCs MCTOAOM KOOpAMWMHAT Ha ILIOCKOCTHU, IPHUMCHSATH €r0o B

PEIICHUU I'€COMCTPHUYCCKUX U MPAKTHUYCCKUX 3ada4

6.8

Bnagerp TNOHATHUSAMH  TPAaBUIBHOTO  MHOTOYTOJBHUKA,  JTMHBI
OKPYXHOCTH, JJIMHBI AYTM OKPY)KHOCTH W paJHaHHONW Mephl YTia,
YMETh BBIUMCIATH IUIOHIAAb Kpyra W ero uyacteil. IlpumeHnsarts

MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3aJadax

6.9

HaxonuTh ocH WM LEHTPbl CAMMETPUU (PUTYDP, IPUMEHSTH JIBUKECHUS

IIJIOCKOCTH B HpOCTCfII.HPIX ClIydasx

6.10

[IpumeHATh mMONy4YEeHHbIE 3HAHMS HA [paKTUKE — CTPOUTH
MaTeMaTHYeCKUEe MOJACNH I 3a7ad peaibHOM KU3HU U MPOBOAUTH
COOTBETCTBYIOIIME BBIYUCIICHUS C MNPUMEHEHHEM Toao0us U

TPUTOHOMETPHUECKUX (YHKIUN (MONB3ysich, A€ HEoOX0IUMO,




KaJIbKYJIATOPOM)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
6 I'eometpus
HauanbHble noHsiTHS reoMeTpun. Touka, npsmasi, OTpe3oK, Jyd. YTod. Bubl
6.1 yrioB. BeprukanbHble W cMexHble yribl. buccekrpuca yrina. Jlomanas,
MHOTrOYyrojbHUK. [lapaniensHOCTh ¥ IepIeHANKYIIPHOCTD IPSIMbIX
6.9 Cummerpuunbie  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOH CHUMMETPHH.
' [IpuMepsl cCUMMETPUN B OKPYXKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHMSI C IOMOUIbIO LUPKYJIS U JIMHEHKU. TpeyroibHUK.
' BricoTa, Mmennana, 6uccekTpuca, MX CBOMCTBa
6.4 PaBHOOEpeHHBII W paBHOCTOPOHHMU  TpeyrojbHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
65 CpolicTBa W TpPU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. llpu3Haku
' paBEHCTBA TPEYroJbHUKOB
6.6 CBolicTBa U NMPU3HAKU MapaielbHbIX NpAMbIX. CyMMa YIJIOB TPEYTrOJIbHHKA.
' BHennue yribl TpeyrojabHUKa
IIpsmoyronbHbIl  TpeyroiabHUK. CBOWCTBO MeEIMaHbl IPSIMOYIOJBHOTO
6.7 TPEYrojbHUKA, MPOBEAEHHOW K runoreHyse. IIpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpsIMOYrONbHBIN TPEYroNbHUK C YIJIOM B
30°
HepaBeHcTBa B reomMeTpuM: HEPABEHCTBO TPEYrOJIBHMKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOW, TeopeMa o OojbleM yrie W OOoJbIIeil  CTOpOHE
TpeyroyibHUKA. [lepnenauKkyIsip 1 HaKJIOHHas
6.9 I'eomerpuueckoe MecTo TOYeK. buHccekTpuca yriia W CepeaUuHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CBoiicTBa. BzaumHoe
6.10 pacroyioXeHUEe OKpPY)KHOCTH U mpsmou. KacarenpHas u cekymas K
OKPYXHOCTH
6.11 OKpyXHOCTb, BIHMCAHHAas B Yroj. BrnucaHHas W omnMcaHHash OKPY>KHOCTHU

TpeyrojbHUKa




8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

6 ['eomeTpus

6.1 Yetsipéxyronpuuku. [lapannenorpamm, ero npu3Haku U CBOUCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X MPU3HAKU U CBOWCTBA

6.3 Tpanenws, paBHOOOKast Tparemus, €€ cBoicTBa U npu3Haku. [IpsmoyrompHast
' Tpaneuus

6.4 Meron yasoeHust Menuansbl. LlentpansHas cummerpus. Teopema Daineca u
' TEOpeMa O MPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue nTuHUM TPEYroIbHUKA U Tpanenuu. LleHTp Macc TpeyrosbHuKa

6.6 [Tomobue TtpeyroapHukoB, Koddduiment mnomodus. I[lpusHaku mnomoOus
' TpeyrojabHUKOB. [IpuMeHeHre nogo0us npu peleHny IpakTUIeCKUX 3a1a4

6.7 @opmynbl AN IUIOIIAAM TPEYrojbHUKA, MapajienorpamMma, pomba u
' Tpaneuuu

6. CpoiictBa momaneii reomeTpudeckux ¢uryp. OTHOIIEHHE TUIOINAACH
' noJ00HBIX pUryp

6.9 Beruncnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npum pemenun
' NPaKTUYECKUX 3a/1a4

CuHyc, KOCHHYC, TAHI'€HC OCTPOrO yIjla MPsIMOYrOJbHOIO TpPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  TpHUroHOMETpUYEeCKue
¢yskuu yrios B 30°, 45° u 60°

6.12 BricanHble ¥ LEHTPAJIBHBIE YIJIBI, YrOJ MEXAY KacaTelbHOM M XOpHOM.
' VYTIbl MEXAY XOPJIaMU U CEKYLIUMU

6.13 BricanHble ¥ ONMCAaHHBIE YETHIPEX YT OJIBHUKHI

6.14 B3anmHoe pacrnonoxxkeHue JIByX OKpyxkHocTed. Kacanume OKpyXHOCTEH.

OO61mue kacateiabHbIE K ABYM OKPYKHOCTSIM

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 ['eometpust
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
' TOXIECTBO. DOPMYIBI IPUBEACHHUS
Pemenune TpeyronpHHKOB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pemienue
6.2 MPAKTHYECKUX 3a/7ad C KCIOJIh30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeoOpazoBanue mooo6us. [logodre coOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o mpou3BeeHUH OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
' CEKYIIHX, TeOpeMa 0 KBaApaTe KacaTeIbHOM
Bekrop,  nmmmHa  (MOAynb)  BEKTODA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MIPOTUBOIIOJIOKHO  HAMPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEpallii HAJl BEKTOpamu. PasnokeHne BEeKTopa Mo ABYM
HEKOJUTHHEAPHBIM BEKTOpaM
6.6 Koopaunater BekTopa. CkansipHOe MPOU3BEACHHE BEKTOPOB, MPUMEHEHUE IS
' HAXOXJICHUS JUTMH U YTTIOB
JlexapToBbI KOOPAMHATHI HA TJIOCKOCTU. YPaBHEHHS MPSIMON U OKPY>KHOCTU B
6.7 KOOpJMHATAaX, IePECeUeHre OKPYKHOCTEH U MpAMbIX. MeToJl KOOPAUHAT U €ro
MpUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIEHUKH
6.9 JiHa okpyxHOCTH. [ panycHas u paguaHHas Mepa yriia, BEBIYUCICHHUE JUTUH IyT
' OKPY’KHOCTEHN
6.10 [Inomane kpyra, cekTopa, cErMeHTa
6.11 JIBuKeHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH (Guryp (3JeMeHTapHbIe

npezcrasiacHus). [lapamrensnsiii nepenoc. IToBopor




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEGOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBaHUS K NIPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOIO
o0mero oopazosanus Ha ocHoBe ®I'OC

YMeHue omnepupoBaTh MOHATHSIMHU: MHOXECTBO, MOJMHOXKECTBO,
omepanuy HajJ MHOXKECTBAMHU; YMEHHE OIEPUPOBATH MOHITHIMHU:
rpad, cBs3HBIM Tpad, AepeBO, LMKI, TPUMEHATH WX MPU DPELICHUU
3a/la4; YMEHHE HCIOIb30BaTh Ipaduyeckoe mpeiCTaBIeHIe MHOXKECTB
JUTSL ONMCAHUS PeajibHBIX MPOIIECCOB U SBJICHUH, NMPU PEUICHUH 3a4a4

U3 JpYTUX y4eOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMM: ONPEACIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHE PACIO3HABATh MWCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUS, NPUBOJUTH IPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKQ3bIBAaHUM

YMeHue onepupoBaTh MOHATHSAMHU: HATypallbHOE YHCIO, IMPOCTOE M
COCTaBHOE YHUCJO, JEIMMOCTh HATypaJlbHBIX YHUCEJ, MPU3HAKU
JIETUMOCTH, IIeJI0€ YWCIIO, MOIYNIb 4YKclia, OOBIKHOBEHHAsl IpoOb U
JecsiTUYHas JIpoOb, CTAHIAPTHBIA BUJ YHCIIA, PAlMOHAIBHOE YHUCIIO,
UppAlMOHATIFHOE 4YHCIIO, apu(METHYEeCKH KBaJpaTHBIA KOPEHbD;
YMEHUE BBIIOJHATH JEWCTBHS C YWCIAaMH, CpaBHHUBATh U
YHOOpSAIOYMBATh YHUCJA, NPEACTABISATh YHUCIA HAa KOOPAWHATHOM
MpsIMOM, OKPYIJIATH YHCIIA; YMEHHE JeNaTh MNPUKHIAKY W OICHKY

pe3yabTaTa BEIYMCIEHUN

YMeHHe OonepupoBaTh MOHATUAMHU: CTENEHb C ILEJIBIM IOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBI KOpEHb, MHOTOUICH, ajredpanyeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOM CTEMEeHU
Oonbllle €IMHUIIBI; YMEHHE BBINOJHATH pacuéTel Mo (opmynam,
npeoOpa3oBaHusl LENbIX, JPOOHO-pAIllMOHAIBHBIX BBIPAKEHUHA U
BBIPDAKCHUI C KOPHSMH, Pa3oKEHHE MHOTOWICHA Ha MHOXKHUTENH, B
TOM YHCJIE€ C HCHOJNb30BaHWEM (OPMYT PA3HOCTH KBaJpaToB H

KBaJipaTa CyMMbI U pa3HOCTH

VYmMmenue ONCpHUPOBATH MOHATUAMMU: YUCIIOBOC PAaBCHCTBO, YPABHCHHUEC C




OJIHOW TEpPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEeMEHHOM; yMEHHUE pellaTh JMHEWHbIE U KBaJpaTHbIC ypaBHEHHS,
JIpOOHO-pallMOHANIbHBIE YpaBHEHHUS C OJHON MEepEeMEHHOW, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUM, JIMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JAPOOHO-pallMOHANIHBIE HEPABEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHCJIE MPU PELICHUHN 3a]1a4 U3 IPYrux MpeaMeTOB
U TIMPAKTUYCCKUX 3aaad; YMCHUC HCIIOJIb30BaTb KOOPAHMHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IJIOCKOCTh ISl M300pa)KeHUsS! pEleHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHIME: QyHKIUA, Tpaduk QyHKIUU, HYTU
byHKIHH, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKU
BO3pacTaHus, YyObIBaHUS, HauOoiblliee W HaUMEHbIIEEe 3HAYCHUS
byHKINY; YMEHHUE OIIEPUPOBATH MOHSATHUSIMU: npsiMast
MPOTIOPIIMOHATIBHOCTb, JIMHEHHAs (DYHKIUS, KBaJIpaTu4yHas (yHKIHS,
oOpaTHass TPOIMOPIIMOHAIIBHOCTh, TMapaboia, THUMepOoia; yMEHHUE
cTpouTh rpaduku GyHKIHMA, UCIIOIB30BaTh rpadUKu JJIs ONIPEACICHUS
CBOMCTB TIPOIIECCOB M 3aBUCUMOCTEH, JUTSI PEIICHUS 3a1a4 U3 JAPYTUX
y4eOHBIX TNPEIMETOB U pEalbHOM JKU3HU; YMEHHUE BBIPAXKATh

dhopmynIaMu 3aBUCUMOCTH MEXKIY BETUIHMHAMU

YMenue OIIEpPUPOBATH MOHATUSIMU IIOCJIEI0BATEIILHOCTD,
apupmeTHyecKkass M TeoMeTpuyecKkas  IPOrPecCHH;  YMEHHue
UCTIOJIb30BaTh CBOMCTBA IOCIIEAOBATEILHOCTEH, (POPMYNIBI CYyMMBI U
o011ero wieHa MpHU peIIeHUH 3a/ad, B TOM YHCIe 337ad U3 JAPYTHUX

y4eOHBIX MPEIMETOB U PEANLHOM KUZHU

YMeHune pemarth 3aaud pa3HbIX TUIOB (B TOM 4YHCJE Ha MPOLEHTHI,
IO M 4YacTH, JBWXKEHHE, paboTy, LIeHy TOBapOB U CTOUMOCTh
MOKYTIOK M yCITyT, HAJIOTH, 33/1a4d U3 00JIACTH YIPABJICHUS JIMYHBIMHU U
ceMeiHbIMU  (MHAHCAMHU); YMEHHE  COCTABJIATH  BbIPAXKECHMUS,
YpaBHEHUsI, HEPABEHCTBA U CHUCTEMBbl TIO0 YCJIOBHIO 3a/IayH,
UCCIIEI0BaTh MOJYYEHHOE PELIEHUE U OLEHUBATh MPaBAOINOJI00HOCTh

MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh HOHATHAMH: (Urypa, TOUKA, OTPE30K, Mpsimas,
Jy4, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHHM TPEYroJIbHUKH, MPSMOYTOJIBHBIA TPEYroNbHHUK,

MEauaHa, 6I/ICCCKTpI/Ica U BbBICOTA TPCYIrOJIbHHUKA, IleTI:'IpéX}’l"OJ’I]&»HI/IK,




napajjienorpaMM, poM0, TNpPSMOYTOJbHHMK, KBajapaT, Tpareuus;
OKPY)KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢dburypamu; ymMeHue pelaTh 3ajJadyd, B TOM YUCIIE U3 MOBCEIHEBHOU
KM3HM, Ha HAXOXJIEHUE I'€OMETPUYECKUX BEJIMYHMH C IPUMEHEHHUEM

M3Yy4YEHHBIX CBOMCTB (puryp u GakToB

10

YMeHue onepupoBaTh IMOHATHSAMHU: PABEHCTBO (UTYpP, PaBEHCTBO
TPEYrOJBHUKOB; TApPaUICIbHOCTh M IMEPHEHANKYISIPHOCTh TMPSMBIX,
YroJl MEXAy MPSAMBIMH, TEPHCHAUKYISP, HAKIOHHAs, MPOCKIIHS,
nonobue Guryp, mogoOHbIe TPEYTrOILHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKH W TPSAMOH; YMEHHE pacro3HaBaTh PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, mapawienIbHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpYXaroIleM MUpe

11

YMeHue onepupoBaTh IOHATHUSAMH: JUIMHA, PACCTOSHUE, YIroj
(BemMuMHA yIia, CUHYC M KOCHHYC YIjla TPEYroJIbHUKA), IUIOILAlb;
YMEHHUE OLIEHUBATh pa3Mepbl MPEIMETOB U O0BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE TMPUMEHATh (QOpMyIbl MEepUMETpa U  IUIOMAIN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAIU Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleNieNUIe1a; YMEHHE NPUMEHSATh MNPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJbHHKA,
teopemy Iludaropa, TpUrOHOMETpHUYECKHE COOTHOILICHHUSA  JUIS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, 1 (O1ENET

12

YMmenue wu3o0paxkaTh IUIOCKME (UIYpbl M HMX KOMOMHAIUH,
MPOCTPAHCTBEHHbIE (UTYPBl OT PYKH, C TOMOIIBI0 UYEPTEKHBIX
WHCTPYMEHTOB U DJJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIBHOMY OITMCAHUIO

13

VYmenue ONCprupoOBaThH IIOHATUAMMN MMPAMOYTOJIbHaA CHCTEMA
KOOpJAUHAT, KOOpAWHAThI TOYKH, BCKTOp, CymMMa BCKTOPOB,
MMPON3BCACHUC BCKTOPA HA YUCJI0, CKAJIAPHOC IMTPOU3BECACHUC BEKTOPOB,
YMCHHUEC HCHOJB30BATH BCKTOPBI M KOOPAWHATHI JIA MPCACTABICHUA
JaHHBIX W PCIICHHUA 3ada4, B TOM YHCIC H3 JPYrux y‘-Ie6HBIX

IIPEAMETOB U PEalIbHOM JKU3HU

14

YmMmenue ONCpHUPOBATH TTOHATUAMU: CTOJIOUKOBBIE M KpYIr'OBbIC
AuarpaMmbl, Ta6J'II/II_ILI, cpeaHee apI/I(I)MeTI/I‘-ICCKOC, MEaHraHa,
HauOoIbIIee U HaUMEHBIIEE 3HAUCHHA, pa3Max YHUCIIOBOI'O Ha60pa;

YMEHHE  U3BJIEKaTh, HMHTEPHPETUPOBATH U  MPEOOpPa3OBHIBATh




I/IH(I)OpMaI_[I/IIO, MMPpEACTAaBICHHYO B Ta6J'II/II_IaX W Ha JAuarpamMmax,
OTpa’XXaroyro CBOMCTBa H XapaKTEPUCTUKU PCEAJIBHBIX ITPOLECCOB U
HBHCHHﬁ; YMECHUE pacCIlio3HaBaTb HN3MCHYHNBBIC BCJIIMYMHBI B

OKpY’KarolieM MUpe

15

YMeHne omnepupoBaTh TMOHATUSIMHU: CIYYalHBIA OMBIT (CIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIEMEHTApHbI HCXO0.)
CIIy4alHOTO OIbITa, CIIy4allHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAXOJWUTh BEPOSTHOCTH CIIYYaHBIX COOBITHH B OMBITax C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMH COOBITHSIMH;, yMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO repedopa M C HCIOJIb30BaHHEM
npaBuja YMHOXXEHHS; YMEHHME OIICHUBATh BEPOSITHOCTU PEAIbHBIX
COOBITHII M SIBJICHHIA, MOHUMATh POJIb MPAKTHYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKpY)XalllleM MHPE U B JKU3HH;
3HAKOMCTBO C TMOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ro POJIBIO B MaCCOBBIX SBJICHUAX

16

VYMenne BbIOMpaTh MOAXONSIIUA W3YyYEHHBIM METON JUIsl pelleHus
3a7a4¥, MPUBOJUTH MPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMaTUKHU B
HWCKYCCTBE, ONMUCHIBATh OTAEJIBbHBIE BBIJAIOLIMECS  PE3YJbTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKH, MPUBOJIHUTH
MIPUMEPBI MATEMAaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOU UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Urcna 1 BEIYUCICHUS

11 Hatypanbublie u nensie yrcna. [Ipu3Haku 1eTUMOCTH HENbIX YUCel

1o OOBIKHOBEHHBIE M JIECATHYHBIE  JApPOOM,  MPOIEHTH, OECKOHEYHBIC
' MEePUOUIECKIE TPOOH

13 Panponaneupie uncna. ApudMeTrudyeckue onepanud ¢ paluOHAIbHBIMHU
' YyHUClIaMu

14 JleiicTBuTenpHbIe YHcTIa. ApHPMETHUYECKHE OIEpaluil C JIeUCTBUTECIBHBIMU
' YHClIaMU

Le [TpubmkEHHbIE BBIUMCICHMS, TpaBUiIa OKPYIJICHHs, MNPUKHAKA M OILIEHKa
' pe3yJibTaTa BEIYMCICHUN
2 AnrebpanuecKue BBIPaXKECHUS

2.1 BykBeHHbIe BrIpakeHUs (BBIPaKEHUS C IEPEMEHHBIMHU )

’0 Crenenp ¢ mensiM mokazaTteneM. CTeneHb C PAMOHATBHBIM ITOKA3aTEIIEeM.
' CBoiicTBa cTeneHn

2.3 MHorouneHsl

24 Anrebpanyeckas 1poOb

”E Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apu(METHUECKUMH KOPHIMHU HATypaJIbHOM CTETIeHN
3 YpaBHeHUs U HEPaBEHCTBA

31 Henble u npoGHO-panrioHanbHble ypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
' yYpaBHEHUI

32 Henbie u npoOGHO-panoHaNbHBIE HepaBeHCTBA. CHUCTEMBI UM COBOKYIHOCTH
' HEPABEHCTB

3.3 Perrenne TekCTOBBIX 3ama4
4 YucoBble MOCIe10BaTeIbHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS TTOCTIE0BATEILHOCTEN

4.2 Apudpmernueckass u TeoMmerpuyeckas Tmporpeccuu. @DopMyna  CIO0XKHBIX




ITPOLICHTOB

3) OyHKINUU
Oynkius, crnocodbl  3amanHus  ¢GyHkumu. ['padux  pynkuum. OOnacts
oTpesieIeHus] U MHOKeCTBO 3HaueHul (ynkumu. Hynu gynkmuu. IIpomexyTtku
5.1 3HAKONOCTOAHCTBA. IIpoMeXyTKH MOHOTOHHOCTH (QYHKIMH. MakCUMyMBl H
MUHUMYMBbl QyHkuuu. HaunOonbliee u HaumeHbllee 3HadeHHE (QYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTsl Ha psIMOI U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlexapTOBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl u uX CBOMCTBA
7.2 TpeyrosnbHUK
7.3 MHOroyrojapHuKu
7.4 OKpYXHOCTb U KPYT'
7.5 N3mepenue reomeTpuyecKux BEIUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padwr




YUYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YHEHUKA
* Maremartuka. ['eomerpusi: 7 - 9-¢ kiacchl: 6a30BbId YPOBEHb: YueOHUK; 14-¢
n3znanue, nepepadorannoe Aranacst JI.C., byryzoB B.®., Kagommnes C.b. u np.

AxrmmonepHoe obmiectBo «M3narensctBo «IIpocserienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

o lH}popMaIIHOHHO-METOAUYECKOE MUCEMO 00 OCOOCHHOCTSX IIPEIOAaBaHUS
yaeOHOro mnpeamera «Marematukay B 2025/2026 ydeOHOM romy
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTroauueckue peKOMEHAAIUU 10 CO3/IaHUI0 KJIACCOB TEXHOJIOTMYECKOTO U
€CTEeCTBEHHO-HAYyYHOro Tpoduiaed M KIacCOB ¢ YriayOJCeHHBIM H3yUYECHHEM
MaTeMaTuky, GU3UKH, XUMHUH, OHOJIOTMU B  00IIe00pa30BaTEIbHBIX
OpraHU3aIMgIX C HCIOJIb30BaHUEM HH(PPACTPYKTYpPHI, CO3/IaHHOW B paMKax
HanmoHanbHOro npoekra «O0pa3zoBanue» (KBantopuymsl, IT-kyOb1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i _en_profile] 2025.pdf

e COOpPHHMK THUIOBBIX 3aJaHUWA JUIsl TEKYIIEr0 OLIEHMBAaHUS MO Y4YEOHBIM
npeaMeram «MaremaTuka u «Uudopmatuka. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubaunoreka LIOK https://m.edsoo.ru/

2. SIKiacc https://www.yaklass.ru/



https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://m.edsoo.ru/
https://www.yaklass.ru/

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMenHOM 1u(poBOM MUpPE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAYMMOCTb, KaK C TOYKH 3PEHHUS MPAKTHUUECKUX MPHIOKEHUH, TaK
U UX POJH B 00pa30oBaHUM, HEOOXOIUMOM KaXJIOMy uenoBeKky. Bo3pacraer uncio
npodeccuii, Mpu OBIAICHUH KOTOPHIMU TpebyeTcs xoporasi 6a30Basi OTOTOBKA
B 00JJaCTH BEpPOATHOCTH W CTAaTUCTUKH, TakKasd TIOATOTOBKA BakKHA IS
POAOJIKEHUsT 00pa30BaHMS U JIJISl YCTICITHOM MpodecCHOHATBHOM Kapbephl.

Kaxnprit 4emoBek OCTOSSHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JIaHHBIX. A 11 000CHOBAHHOTO TIPUHSITHUS PEIICHUS B YCIOBHUSIX HEIOCTATKA
WM W30bITKAa UHPOPMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpOIIo chOpMUPOBAHHOE
BEPOSTHOCTHOE U CTATUCTHUYECKOE MBIIIICHHUE.

NMeHHO TO03TOMYy OCTpO BCTaja HEOOXOAUMOCTh CHOPMUPOBATH Y
oOyyaromuxcsi PyHKIUOHATBHYIO TPAMOTHOCTh, BKIIFOUAIOIIYIO B C€0s1 B KAUECTBE
HEOTHEMJIEMON  COCTaBIAIOIIEN  yMEHHE  BOCHPUHUMATh U KPUTHYECKHU
aHAM3UPOBATH MH(MOPMAIIUIO, MIPEACTABICHHYIO B PA3JIMYHBIX (opMax, MOHUMATh
BEPOSTHOCTHBIN XapakTep MHOTHX pPEaTbHBIX MPOIECCOB W 3aBUCUMOCTEH,
IPOM3BOUTH MPOCTEHUINTNE BEPOSTHOCTHBIC PACUETHI.

3HaKOMCTBO B y4€OHOM Kypc€ C OCHOBHBIMU MPUHITUTIAMH cOOpa, aHAIM3a U
NPE/ICTABIICHUs JAHHBIX U3 PA3IUYHBIX cep KXKU3HHU 00IIecTBa W TrocylapcTBa
nproOIaeT o0yJarmuxcss K OOIIECTBEHHBIM HHTepecaMm. V3ydeHne OCHOB
KOMOWHATOPUKHN pPa3BUBAET HABBIKM OpraHu3aluu mnepedopa U mojacuéra yucia
BApUAHTOB, B TOM YMCJIC B MPUKIIAJIHBIX 3a/la4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aét MaTreMaTUdecKuii pyHIaMeHT 111 GOPMUPOBAHUST KOMITIETCHIINHA B
obnactTu wHPOPMATUKN U IUGPOBBIX TeXHONOTHH. [Ipu M3ydeHNn CTAaTUCTUKH U
BEPOATHOCTU OOOrallaloTCsl MPEACTaBICHUS OOYy4YalIIMXCd O COBPEMEHHOMN
KapTUHE MHUpa M METOoJax €ro HcclieoBaHus, (GOpMHUpPYETCS MOHUMAHUE POJIH
CTAaTUCTUKU KaK UCTOYHHKA COIMATHLHO 3HAYUMON MH(MOPMAINHU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBHMU C NMaHHBIMU IEISIMH B CTPYKTYpPE MPOTPAMMBI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIEro oO0pa3oBaHMs BbIIEICHBI
CIeNyIonMe coaepKaTenbHO-MeToaudeckue nunuu: «lIpeacraBienne AaHHBIX U
ommcaTelibHAs CTAaTUCTHKA», «BEpoATHOCTH», «DJIEMEHTHl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nmuaun «lIpencraBieHre TaHHBIX U OMUCATENbHAS CTATHCTHKA
CIIY)KUT OCHOBOW Il (DOPMHPOBAHHS HaBBIKOB PabOThI ¢ HH(pOpMALUECH: OT
YTCHUS W WHTEpIpeTanuu WHGOpPMAIMK, NpPEACTaBICHHON B TaOmuIax, Ha
auarpamMmax W rpadukax, 10 cOopa, MpEeACTaBICHHUs W aHajdu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATUCTUYECKUX XapPAKTEPUCTUK CPEIHUX U PACCEUBAHUS.
PabGotas ¢ nmaHHbIMHU, OOydarmuecs yd4aTcsi CUMTHIBATb W HHTEPIPETUPOBATH



JlaHHbIE, BBIJIBUTATh, apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEUINHME TUIIOTE3bI,
Pa3MBIIUIATh HaJl (PaKTOpaMH, BBI3bIBAIOIIMMHU W3MEHUYMBOCTH, M OLICHUBATh HMX
BIIMSIHUE HA PACCMATPUBAEMbIE BETUYMHBI U TIPOLIECCHI.

NHTYNTHBHOE NMPEACTABIEHUE O CIY4alHOM W3MEHUYMBOCTH, UCCIEHOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMHA CTAaHOBUTCSI MOTHUBHUPYIOLUIEW OCHOBOW IS
VU3YyUYECHUSI TEOPUU BEPOSATHOCTEWU. bosblioe 3HaUYeHHME HUMEIOT ITPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJEISIMHU.

[ToHsATHE BEpPOSATHOCTH BBOAMUTCS Kak Mepa MpaBIoNoao0us CIy4yalHOro
coObrtTus. [lpm wu3ydeHun yueOHOro Kypca oOOydaromIMecss 3HAKOMATCS C
IPOCTEUIIMMUA  METOJAaMH  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
3KCIIEPUMEHTAX c PaBHOBO3MOXXHBIMU AJIEMEHTaAPHBIMU UCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, TMO3BOJISIIOIIMMU CTaBUTh W peliaTh 00Jiee CIOXKHBIS
3amaun. B yudeOHBIN Kypc BXOAST HayalbHbIE MNPEICTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOKECTBAMU M OCHOBHBIMH ONEpALMSIMH HAJl MHOXKECTBAMH, PACCMATPUBAIOTCA
IpUMEPBl IPUMEHEHUS JUIsl PEUIEHUs 3a]ay, a TAKXKE HCIIOIb30BaHUS B JIPYTrHX
MaTEeMaTUYECKUX Kypcax U yueOHBIX MpeAMeTax.

B 7-9 knaccax u3yudaercs y4eOHbIA Kypc «BeposSTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXOnmAT pasjaensl: «lIpencraBieHne HaHHBIX W ONMCATENIbHAA
CTaTUCTUKa», «BeposSTHOCTb», «DIeMeHThl KOMOMHATOpUKH», «BBeneHue B
TEOopHUIo rpadoBy.

Ha uszyuenne yueOHOro kypca «BeposiTHOCTh U cTaTUCTHUKa» oTBoauTCsa 102
yaca: B 7 kimacce — 34 daca (1 ygac B Hemento), B 8 kimacce — 34 4gaca (1 ygac B
Hezeno), B 9 kiacce — 34 gaca (1 gac B HefieNnio).



COILEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBnenue NaHHbIX B BUJE TAOJIUILI, JUarpaMm, rpagukoB. 3anoJHEHUE
Ta0JuIl, YTEHUE U TOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBbix). UTeHne rpadukoB peabHBIX MpoIieccoB. V3BneueHne napopMaium u3
JUarpaMM U TaOJIMILL, UCIIOJIb30BAaHUE U UHTEPIPETALUs JaHHBIX.

OnucarenbHasi CTaTHCTHKA: cpeaHee apudmernueckoe, MeAuaHa, pa3Max,
HauOoOJbIIeE U HAWMEHbIIIEE 3HAYEHUsT HaOopa YMCIOBBIX AaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHblil 3KCIIEpUMEHT (OIBIT) U ciy4aliHoe coObiThe. BeposTHOCTh U
yacToTa. Pojb MajioBepOATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B MPUPOJIC
u B oOmiecTBe. MoHeTa u UrpajibHast KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmnua, pebpo. Crenenp BepmHbl. Yuciao pébep u cymmapHas
creneHb BepiuuH. [IpencraBneHue o cBsizHocTu rpada. Llenmn n nukinsl. [lytu B
rpadax. OO0xon rpada (diiepoB myth). IlpencraBieHue o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ moMoIibo rpagos..

8 KIIACC

[IpencraBienue JaHHBIX B BHUJIE TAOIUII, TUarpamMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Omnepauun Hax
MHOXKECTBaMU: 00bE/IMHEHUE, MepecedeHue, nomnonHeHue. CBoiicTBa onepainuii
HaJ, MHOXKECTBAMM: IIEPEMECTUTEIIBHOE, COYETATENIBHOE, PACIPEIEIUTENBHOE,
BKJIIOUEeHUs. Mcnonb3oBaHHE TIpaHUUEeCcKOro MNpPEACTABICHUS MHOXECTB s
OIKMCAHMSI PEATBbHBIX MPOLIECCOB U ABJICHH, IPU PELLICHUH 3a/1a4.

N3mepenne paccenBanusi AaHHbIX. JlMcrnepcus U CTaHIAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccerBaHus.

DOneMeHTapHble COOBITUS ciydyailHOro ombiTa. CiyyaliHble COOBITHS.
BepositHoct  coObIThil. OnbBITBl ¢ PaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
coOpITusAMU. CirydaiiHbiil BbIOOp. CBS3b MEXY MAJIOBEPOSTHBIMU U MTPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIC, OOIIECTBE U HAYKE.

HepeBo. CBOICTBa [€pEBbEB: E€IUHCTBEHHOCTh IIyTH, CYILECTBOBaHUE
BUCAYEH BEPILMHBI, CBSI3b MEXIY YHUCIOM BepIIMH U yuciioM pédep. IlpaBuio
yMHOXeHHMs. Penenue 3aiay ¢ nomouipio rpagos.

[IporuBomnonoxueie coObiTusA. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHnne coObiThil. HecoBmectHpie  coObitus. ®dopmyma  crokeHuUs
BEPOATHOCTEU. YCIOBHAss BEpOATHOCTb. [IpaBwiio ymHOxeHusa. HeszaBucumele
cobeiTus. IlpencraBneHue skcnepuMeHTa B BUAE JepeBa. PelieHue 3agad Ha



HaXOXJEHUE BEPOATHOCTEH C TOMOUIBIO JIepeBa CIIYyYalHOro 3KCIEPUMEHTA,
auarpamm Jiliiepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHJE TaOdMI, JuarpamM, rpadukos,
UHTEpIpeTanus JaHHbIX. YTeHne U MOCTpoeHue Tablull, TuarpaMm, rpaukoB Mo
peabHbIM JAHHBIM.

[lepectanoBku u (akropuan. CoueTaHus U YUCIO coueTaHUl. TpeyrolbHUK
[Tackans. Pemenre 3amad ¢ uCNoib30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKH U3 (PUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.

UcnsiTanne. Ycnex u Heyaaua. Cepusi MCHOBITAHUM 10 TEPBOTO ycIexa.
Cepust ucnbiTanuii bepnymuin. BepodaTHocTH COOBITHII B CEpUU  HUCHBITAHUN
beprymnm.

CnydaiiHass BEMYMHA W PAaCHpPENesICHUE BEPOATHOCTEN. MaTemaThyecKoe
oxkumanue u gaucnepcus. [lpumepbl MaTeMaTHYECKOro  OXHUAAHUSA KAk
TEOPETUYECKOI0 CPEAHEro 3HA4YEHUS BEIWYMHBI. MaremMaThyecKoe OXUIaHue W
JOUCIIEpCUs  CIYyYallHOW BEJIWYMHBI «YHUCJIO YCIEXOB B CEPUHM HCIIBITAHUU
bepnyin».

[Tonsatue o 3akoHe OONBIMMX 4YHcell. M3MepeHne BepOosSTHOCTEH C ITOMOIIBIO
qyacToT. Ponb 1 3HaueHne 3aKkoHa OOJBIINX YHCET B IPUPOIE U OOIIECTBE.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHUS MpOrpaMMbl yuyeOHOro Kypca
«BeposTHOCTB M CTATHUCTUKA» XapAKTEPU3YIOTCS:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JOCTMIXKEHHUSIM  POCCHUMCKHX
MAaTE€MAaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW WIIKOJIbI, K HMCIOJIB30BAHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHUHA U pealn3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp IpakaHCKOro oOiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C MPAaKTUYECKHUM IPUMEHEHMEM JOCTVIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUM BCEH JKU3HU I YCHEIIHOW NpodeccHOHaIbHON
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CHOCOOHOCTBKO K HOMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJlad, pEIICHUH, PacCYKIEHUH, YMEHUIO BUJETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYI CHCTEMY Hay4HBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, TMOHUMAaHUEM MAaTEMAaTHUYECKOM HAyKW Kak cQepbl 4YeaoBeYecKOi
NEATENbHOCTH, ATAloB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALMUHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MATEMAaTHYECKOW KYyJBTYpPOH KaK CPEICTBOM
NO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUINMMU HABBIKAMHU MCCIIE0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO TMPUMEHATh MaTeMaTHYECKHE 3HAHWA B HMHTEpEcax CBOEro
37I0POBbS, BEAEHUS  3J0pPOBOro  oOpa3za KU3HU  (3I0pOBOE€  MHUTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3koI0THYECKOe BOCTIUTAHHE:

OpUEHTAaIlMel Ha MPUMEHEHHWE MAaTeMaTUYECKUX 3HAHUU IS pelIeHus 3a7ad
B 00JIACTH COXPAHHOCTH OKPYXKAIoIIeH Cpenbl, IUIaHUPOBAHUS TOCTYIKOB U
OIIEHKHM HX BO3MOJXKHBIX TOCJICACTBHI i1 OKPY’KAIOUIEH Cpeabl, OCO3HAHHEM
100aJIbHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) ajanTanus K M3MEHAWIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpenbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEOINPEACIEHHOCTH, IMOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUUECKYIO AeSTeIbHOCTh, B TOM UUCIIE
YMEHUE YYUThCS Yy JPYTUX JIOJIeH, MpUoOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTUX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
pPUHUMAEeMbIC pelieHrus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKH U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

ba3oBble JJornueckue aeiicTBUA:

e BBUIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMaTUYECKHUX
00BEKTOB, TOHSTHH, OTHOIICHUH MEXKAy MOHATUAMH, (PopMyIUpoBaTh
ONpPENECNICHUS  MOHATUW, YCTAaHABJIMWBATH  CYIIECTBCHHBIA  IMPHU3HAK
KJIacCU(UKAIIUNA, OCHOBAHUSA JJIsi OOOOIICHUS W CpPaBHCHHS, KPUTCPHUH
MPOBOJIUMOTr0 AHAJIN3A;

e BOCHpHHUMATH, (QOpMyIUpPOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIEC, YacCTHbIE U OOIIHE,
YCJIIOBHBIC;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeurss B (akTaxX, [aHHBIX, HAONIONCHUSX U YTBEPKICHHSIX,
npenjaraTh KpUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIOIH30BAHUEM 3aKOHOB JIOTWKH, ACTYKTHBHBIX M
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKIEHUHN (MPSMbIE U OT
MPOTHUBHOT0), TPOBOIAUTH CAaMOCTOSTEIHLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKUX (aKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HauOoJiee TMOAXOMAIMNA C Y4IETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUN WHCTPYMEHT IO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIONIME MPOTHBOpEUYHE, MpodiieMy,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh MCKOMOE U JlaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

NPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0OBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;
CaMOCTOSITEIBLHO (POopMyTHUpOBaTh 000OIIEHNST U BBIBOJIBI 1O pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOICHUs, WCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

MIPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCA, a TAKKE BBIIBUTATh
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3a7a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBAThb M MHTEPIPETUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUI0B U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMAUMU U WUIFOCTPUPOBATH
pelaeMbple 3aJaud CXeMaMu, JuarpaMmamM, HHOM TpaguKod U HuX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe HeﬁCTBHﬂt

BOCIIPUHUMATH U (HOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHCHMS 1O XOAY PEUICHHUS
3a71a4l, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yNIbTAT;

e B Xx01i¢ 00CYXJICHHS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYkKIaeMOU TEMBI,
npoOJeMbl, periaeMoi 3aJauu, BhICKa3bIBATh UECH, HAIlCJIECHHbIE HA MOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHHSMU JIPYTUX
YYaCTHHUKOB JHMaJiora, OOHApPYKHBATh Pa3U4M€ U CXOJICTBO MO3MUIIUN, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMPEICTABIATH pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTUTOPUH;

e TOHMMATh U MCHOJb30BATh MPEUMYIIECTBA KOMAHAHON U MHAUBUAYAIbHON
paboTHI MPHU PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

e TMPUHUMAThH LIEJIb COBMECTHOW JESITENbHOCTH, IJIAHUPOBATH OpPraHU3ALUIO
COBMECTHOM palOThl, pacmnpenensTb BHIbI pabOT, JOroOBapUBATHCA,
00CyXKIaTh MPOLIECC U Pe3yabTar paboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIO/ICH;

e YyYacTBOBaTh B TPyHmoBBIX ¢opmax paboTel (0OCyXkaeHUs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMBbI U IPYTHE), BBIOIHATH CBOIO YaCTh PabOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh Ka4eCTBO CBOET0 BKJIaJa B OOUIMN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

e CaMOCTOSITEIbHO COCTAaBIISITh IUIAH, AJIFOPUTM pEIIeHUs 3adaud (UId €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUpOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBIA HHTEJJIEKT:

e BJIAJETh CIIOCOOAMH CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLECCca U pe3ysbTaTa
pelLIeHUs MAaTEMATUYECKOM 3a/1a4H;

e TMPEIBUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUH 33/1a4U,
BHOCUTH KOPPEKTUBHI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

e OIICHMBATh COOTBETCTBUE PE3YJIbTaTa JIEITEILHOCTH MOCTABICHHON LEIH U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHXKCHUSI WIM HEJOCTHXKCHHS IEINH,
HAXOJUTh OMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI



K koHuy oOyuenuss B 7 Kjacce OOYYaIONIMICS TOJYYUT CIECIYIOIINE
peAMETHBIE PE3YJIbTaThI:

Yurarh uHOpMaIUIO, NPEACTAaBICHHYI0 B TaliWIaX, Ha JuUarpaMmax,
NPE/ICTAaBIATh JaHHBIE B BHUJAEC TaOJMIl, CTPOUTH JUArpaMMbI (CTOJIOMKOBBIE
(cTonOuaThie) U KPYrOBBIE) IO MACCUBAM 3HAYEHUM.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pEalbHbIE  YUCIOBBIE  JIaHHBIE,
npeJicTaBlIEHHbIE B TA0JIMIIaX, HA UarpaMmax, rpadukax.

Hcnonp30BaTh MJi1 ONHMCAHUS JaHHBIX CTAaTUCTHUYECKUE XapaKTEPUCTUKHU:
cpenHee apuMETHYECKOE, MeauaHa, HAWOONbIIee W HAaUMEHBINEE 3HAYCHMUS,
pa3max.

Nmers mnpencraBieHue O CIydyalHOM HW3MEHUMBOCTHM Ha IIpUMEpax IIEH,
(bu3nUecKNX BETWYNH, aHTPOTIOMETPUYCCKUX JTaHHBIX, UMETh MPEICTABJICHUE O
CTaTUCTHYECKON yCTOMYHUBOCTH.

K xoniy oOyuenus B 8 kilacce oOy4arolmuics TMOMYYUT ClEIyIOLIUE
IPEAMETHBIE PE3YIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh HHGOPMAIMIO, MPEACTABICHHYIO B BHIIC
Tabaul, quarpamm, rpaduKoB, IPEACTaBISATh JJAHHbIC B BUJE TAOJUIl, JUarpamMm,
rpaduKoB.

OnuceiBaTh JTaHHBIE C TOMOIIBI0 CTATUCTHYECKUX IOKa3aTeNel: CpeIHUX
3HAYeHUH U Mep paccenuBaHus (pa3Max, JUCIEPCUS U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUM W YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUN U HAOJII0ICHHIA.

Haxonute BEpOATHOCTH CIy4alHBIX COOBITUN B OMNBITAaX, 3HAs BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITUH, B TOM WYHCIE€ B ONBITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMU.

Wcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIY4aHOr0 3KCIEPUMEHTA,
qyarpamMMbl Diijiepa, YiciIoBas mpsiMas.

OnepupoBaTh MOHSITUSIMH: MHOXECTBO, IOJAMHOXKECTBO, BBINOJHATH
omepaluu  HaJl MHOXECTBaMM: OOBEIWHEHHUE, TepeceyeHue, JIOMOJIHCHUE,
NEPEUYUCIISITh AIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOMXECTB.

Hcnonb3oBaTh Tpaduueckoe MPENCTABICHHE MHOXECTB U CBSI3EH MEXITY
HUMH 71 ONTMCAHMSI TIPOLIECCOB M SIBJICHUM, B TOM YHWCIIE TIPU PEIICHUU 3a/1a4 U3
JIPYTrUX y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce oOy4aroluics TMOMYYUT CIEIYIOIINE
PEAMETHBIE PE3YJIbTATHI:

N3Bnekath u mnpeoOpa3oBbiBaTh HH(POpPMaAIMIO, TMPEACTABICHHYIO B
pa3JIMUHBIX MCTOYHUKAX B BHUJIE TaOJMI], auarpaMM, TpauKoB, MPEACTaBIATH
JaHHBIE B BUJIC TAOJINII, TUarpaMM, rpaduKoB.



PemaTte 3amauuM oOpraHu3OBaHHBIM TIepeOOpPOM BApPHUAHTOB, a TAKKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METO/IOB.

Hcnonp3oBaTh omnucarelbHble XAPAKTEPUCTUKHU 11 MACCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEHNE 3HAYEHUS U MEPBI PACCEUBAHUSL.

Haxonuth 4acToThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHUCIE MOJIb3YSCh
pe3ynbTaTaMu NPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

HaxoauTe BEepOSITHOCTH Clly4alHBIX COOBITHII B MU3YYEHHBIX OMbBITAX, B TOM
YHUCJIE€ B OMNbBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUAX
VICTIBITAHUH J10 IIEPBOI0 yCIIEXa, B CEPUAX UCIBITAaHUN bepHyiu.

Nmerp mnpencraBiieHWE O CIy4alHOM BEJIWYMHE WM O PAaCIpeleiICHUU
BEPOSATHOCTEMN.

Nmerp mnpencraBieHne O 3aKOHE OONBIIMX 4YHUCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHON M3MEHUYMBOCTU M O POJIM 3aKOHA OOJBIIUX YHUCEN B
IpUpOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
HaumenoBanue paznena |KomnuectBo OCHOBHOE COJIEpKAHUE OCHOBHBI€ BU/IbI JIEATEILHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBieHne JaHHBIX 7 IIpencraBienne JaHHBIX OcBauBarthb CIIOCOOBI MIpEeCTABICHUS

B Tabnuuax. [IpakTuueckue
BBIYHCIICHUS 110 TAOIMIHBIM
na"HHeIM. M3BiIeueHue

Y MHTEpIIpETalns
TaOJUYHBIX JIAaHHBIX.
[IpakTuueckas pabora
«Tadmumey.

['pacuueckoe
MPEACTABIICHUE JaHHBIX

B BUJIC KPYT'OBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX)
nrarpamm. Utenue u
NOCTPOCHUE TUATPAMM.
[Ipumepsl nemorpaduyeckux
IarpaMm.

[IpakTuueckas padora
«/InarpamMmbi»

CTATUCTUYECKUX JAHHBIX U YUCIIOBBIX MACCHBOB

C TIOMOIIIBIO TAOJHI] U JUATPAMM C UCTIOJIb30BAaHUEM
aKTyaJIbHBIX U BaXXHBIX JAHHBIX (IeMorpaduueckue
JTaHHBIE, TTPOU3BOICTBO MPOMBIITUICHHON

U CEJIbCKOXO03SIMCTBEHHOU IPOIYKIINH,
OOIIECTBEHHBIE U MIPUPOJIHBIE SIBJICHUS).

N3yuaTh MeTOaBI pabOTHI ¢ TAOTUYHBIMU

U rpaUIeCKUMU MPEICTABICHUSIMA JAaHHBIX

C TIOMOIIBIO TU(PPOBBIX PECYPCOB B X0/1€
IPAKTUIECKUX padboT

OmnuncarenbHas CTaTUCTHKA

YucnoBsie HaOopwl. CpenHee
apudmernyeckoe.

OcBauBaTh NOHSATHSI: YUCIIOBOU HaOOP, Mepa
IEHTpaIbHOM TeHAeHIIMU (Mepa IIEHTpa), B TOM YUCIIe
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MenuaHa 9rciIioBoro Habopa.

VY cTOMYNBOCTS MEIHAHBI.
[IpakTuueckas padora
«CpeHne 3HaYeHUs.
Hawnbonbliiee 1 HauMeHbIIIEE

3HAYECHUS YUCTIOBOTO Habopa.

Pasmax

cpenHee apudmeTndeckoe, MeIrana.

OnuchIBaTH CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
cpenHero apuMeTHIecKoro U MeIuaHsbl.

Pemats 3aga4u.

H3yyarhb cBOiiCTBA CPEIHUX, B TOM YUCIIE

C TIOMOIIbIO IU(PPOBBIX PECYPCOB, B X0/
MPAKTUYECKUX padoT.

OcBauBaTh NOHSITHS . HANOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHUS YUCIIOBOI0 MAaCCHUBA, pa3Max.

Pemath 3a1a4uu Ha BEIOOP crioco0a OmMcaHus
JAHHBIX B COOTBETCTBHUU C MPHUPOIOMN TaHHBIX

U LEJISIMU UCCIIEIOBAHUS

CnyuaiiHasi UBMEHYMBOCTD

CityuaiiHasi UBMEHYHMBOCTh
(mpumepsr). Yacrora
3HAYEHUU B MACCUBE
naHHbIX. ['pynnupoBka.
I'ucrorpaMmsL.
[IpakTuueckas pabora
«CyyaliHasi U3BMEHYUBOCTD)

OcBauBaTbh NOHATHSA . YaCTOTA 3HAUCHUH B MaCCHUBE
JNaHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOTPAMMA.
CtpouTh 1 AaHAJIU3UPOBATH F'MCTOTPAMMBI,
MoA0MPATH MOAXOASIIMN 1IAr TPYIITUPOBKHU.
OcBauBath rpaduyecKue MpeaCTaBICHHS Pa3HbIX
BUJIOB CIIyYaHOW U3MEHUYUBOCTH, B TOM YHCIIE

C MIOMOIIBIO MU(PPOBBIX PECYPCOB, B X0/
MPaKTHYECKON pabOThI

Brenenue B Teopuio rpados

I'pad, Bepmmna, pedpo.
IIpencrasnenue 3anaun

¢ nomorisio rpada. CreneHb
(BaJICHTHOCTD) BEPILIMHBI.
Yucino pedbep u cymmapHast

OcBauBatb nNoHATHS: Tpad, BepinHa rpada, pedpo
rpada, creneHp (BaJl€HTHOCTh BEPIIIUHBI), 11ETIb

U IMKIL.

OcBanBaTh NOHATHA [TyTh B Tpade, SMIepoB MyTh,
o0xon rpada, OpHeHTUPOBAHHBIN rpad.
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cTerneHb BepiuH. Llenb

u uki. [Iyte B rpade.
IIpencraBieHue o CBA3HOCTH
rpada. O6xox rpada
(9MJIepOB MyTh).
IIpencrasienue

00 OpHEHTHPOBAHHBIX

rpadax

PemaTh 3a/1a4m Ha MOMCK CYMMBI CTETIEHEN BEPIINH
rpada, Ha Mouck 06xoxaa rpacda, Ha TOUCK MyTen

B OPMEHTUPOBAHHBIX Ipadax.

OcBauBaTth cnoco0bI IpeCTaBICHNA 3a1a4 U3 Kypca
anreOppl, FEOMETPUU, TEOPUH BEPOSITHOCTEH, IPYrUX
OpeIMETOB C MOMOILIBIO rpadoB (KapThl, CXEMBI,
AJIEKTPUYECKHE LIETH, (YHKIIMOHATbHbIE
COOTBETCTBUSI) Ha MIpUMeEpax

BeposTHOCTH M yacTora
CIIy4ailHOTO COOBITUS

CityyaliHbIN OIBIT

U CIIy4aiiHOe COOBITHE.
BepostHOCTh M yacToTa
coObITHs. Ponb
MaJIOBEPOSITHBIX

Y IPAKTHYECKU IOCTOBEPHBIX
COOBITHI B IPUPOJIE

u B obmectBe. MoHera

U UTpaJIbHAsI KOCTh B TEOPUH
BEPOSATHOCTEM.
[TpakTrueckas padbota
«YacTtora BbINaIeHUs OpJiay

OcBanBaTh NOHATHSA . CITyYaHBIN OIBIT

U cllydyaifHO€ COOBITHE, MaJOBEPOATHOE

U IIPAKTUYECKU JTOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAYMMOCTH MaJIOBEPOSITHBIX COOBITHIA

B MIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEpPax
(aBapuH, HECUACTHBIE CITy4Yau, 3alI1UTa IEPCOHATILHON
UHpOpMaIuy, epeiaya JaHHbIX).

H3y4arb posb KIIACCUYECKUX BEPOSTHOCTHBIX
MojieNiel (MOHeTa, UrpajbHas KOCTh) B TEOPUH
BEPOSATHOCTEH.

Haouronath U M3y4aTh 4acTOTy COOBITUH B TIPOCTHIX
HKCIIEPUMEHTAaX, B TOM YMCIIE C TIOMOIIBIO IHU(PPOBBIX
PECYPCOB, B XOJI€ PAKTUYECKOIN pabOThI

O06o06m1eHue,
CUCTEMAaTHU3aINA 3SHAHUMN

[IpencraBieHne TaHHbBIX.
OnucarenbHasi CTATUCTHKA.
BepossiTHOCTB CiiydallHOTO
COOBITHSA

IToBTOPSATH M3YYECHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

Pemath 3a1a4m Ha NPEICTABICHUE U OMTMCAHUE
JIAHHBIX C TIOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHUK.

13




O0cyxaaTh NpuMepbI CITYYailHBIX COOBITHH,
MaJIOBEPOSITHBIX U MPAKTUYECKHU TOCTOBEPHBIX
CIIy4ailHBIX COOBITHIA, X POJIU B IPUPOJIE U KU3HU
YeJioBeKa

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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8 KJIACC

Crny4aitHasi ©3MEHYUBOCTb.
Cpennue 4rcioBoro Hadopa.
Cny4aitHbie COOBITHSI.
BepositHOCTH M 4acTOTHI.
Kiaccuueckne monenu
TEOPUH BEPOSITHOCTEM:
MOHETa U UrpajibHasi KOCTh

HaumenoBanue paznena |KonuuectBo OCHOBHOE cOAEpKAHNE OcHOBHBIE BUJIBI JEATEIBHOCTH 00yUYaOLIUXCS
(Tembl) Kypca 4acoB
[ToBTOpEHUME KypCa 4 IIpencraBneHne naHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAUBATH CUCTEMY
7 knacca OnucarenbHasi CTaTUCTHUKA. 3HAHUU.

PemiaTh 3a1auM Ha NpeICTABICHUE U ONUCAHUE
JTAHHBIX C MOMOILBIO U3YYEHHBIX XapAKTEPUCTHK.
PemaTtp 3a1a4u Ha NpeICTaBICHUE TPYIITUPOBAHHBIX
JTAHHBIX U OMKMCAHUE CIyYaiiHON U3MEHUYHMBOCTH.
PemaTh 3a1aum Ha ONpeIeICHUE YaCTOThI
CIIy4ailHbIX COOBITHH, 00CYKIEHUE TPUMEPOB
CITy4allHBIX COOBITHI, MAJIOBEPOSITHBIX

Y MPAKTUYECKH JOCTOBEPHBIX CITyYalHBIX COOBITHIA,
UX POJIH B IIPUPOJIE U KU3HU YEIOBEKA

Onepanuu

OrnucarenbHas CTaTUCTHKA. 4 Otkiionenus. Jucnepcus OcBauBaTh NOHATHS: TUCIIEPCUS U CTAHJAPTHOE
PaccenBaHue TaHHBIX YHCIOBOr0 Habopa. OTKJIOHEHHE, UCIIOJIb30BATh 3TH XapaKTEPUCTUKU
CrangapTHOE OTKIIOHEHUE JUTSl OTTMCAHUSI PACCEUBAHUSA JTAHHBIX.
YKICIIOBOTrO Habopa. BbiABHraTh rUNOTE3bI 00 OTCYTCTBUU WU HATUYNU
Jluarpammebl paccerBaHust CBS3M 10 JUarpaMMaM pacCeuBaHUs.
CrpouTs 1HarpaMMbl pacCEMBaHUs 110 UMEIOILIUMCS
JAHHBIM, B TOM YHCJIE€ C IOMOIII0 KOMIIBIOTEpA
MHo>xecTBa 4 MHoxecTBO, MOAMHOXKECTBO. | OcBaMBaTh MOHATHS: MHOXKECTBO, SJIEMEHT

MHOXXECTBA, IOAMHOXCCTBO.
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HaJl MHO>KE€CTBAMM:
o0beAMHEHNE, IEPECEUCHHUE,
JIOTIOJIHEHUE.

CaoiicTBa onepanuii

HaJl MHOKECTBAMM:
NEPEMECTUTENBHOE,
COYeTaTeNIbHOe,
pacnpenennTeNnbHOE,
BKJTFOUEHUSI.

['pauueckoe
IPEJCTaBICHNAE

MHOKECTB

BbINoJHATH Onepanuu HaJ MHOXKECTBAMHU:
0o0beMHEHNE, IEPECEUEHUE, TOMIOIHEHHUE.
Hcnonb3oBaTh CBOMCTBA: IEPEMECTUTEIILHOE,
COYETATEIbHOE, PACIIPENEINUTEIBHOE, BKIIFOUCHH.
Hcnoab3oBaTh rpaduueckoe npeacTaBieHue
MHOKECTB MPU OMUCAHUU PEATIbHBIX MPOIIECCOB

Y SIBJICHUH, TIPU PEIIeHUH 3a1a4 U3 APYTUX yUEOHBIX
IIPEIMETOB U KYypPCOB

BeposATHOCTS CitydailHOro
COOBITHS

DnemMeHTapHbIe COOBITHS.
CrnyuaiiHble COOBITHS.
bnaronpusitcTByromue
AJIIEMEHTApPHBIE COOBITHS.
BepositTHOCTH COOBITHIA.
OMNBITHI ¢ PABHOBO3MOYXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMH.
CryualiHbIit BEIOOD.
[IpakTrueckas pabora
«OTBITHI

C PAaBHOBO3MOXKHBIMU
AIIEMEHTaPHBIMHU
COOBITUSIMI

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Ciy4JaitHOe COOBITHE KaK COBOKYITHOCTD
ONaronpUATCTBYIONIMX 3IEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYHBIC DJIEMEHTAPHBIC COOBITHS.
PemaTh 3aa4uu Ha BHIYUCIICHUE BEPOSATHOCTEN
COOBITHH 1O BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIyYalHOTO OMBITA.

Pemats 3a1a4m Ha BEIYHCIIEHUE BEPOATHOCTEN
COOBITH B OIBITAX C PABHOBO3MOXXHBIMH
3JIeMEHTapHBIMU COOBITUSIMHU, B TOM YHCIIE

C TIOMOIIBIO0 KOMITBIOTEPA.

IIpoBoAUTH M U3y4aTh ONBITHI

C PaBHOBO3MOYXHBIMH 3JICMEHTAPHBIMU COOBITUSIMHA
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(C UCTIONB30BAHUEM MOHET, UTPAIbHBIX KOCTEMH,
JIPYTUX MOJIeIel) B X0/1€ MPAKTHUECKOU pabOThI

Brenenue B Teopuio rpados

Hepeso. CBolicTBa aepeBa:
€IMHCTBEHHOCTb IYTH,
CYILIECTBOBAHHUE BUCSYEN
BEPILMHBI, CBSI3b MEXKAY
YUCJIOM BEPIINH U YUCIOM
pebep. [IpaBuno ymHONKEHUS

OcBauBaTh NOHATHSA IEPEBO Kak rpad Oe3 HukKIia,
BHCSYAs BepIIMHA (JIUCT), BETBb JIEPEBA, ITYTh

B JiepeBe, AUaMeTp JepeBa.

HN3yuath cBOMCTBA AepeBA: CYLIECTBOBAHUE BUCAYEH
BEPUINHBI, €AMHCTBEHHOCTh IIyTH MEXAY JIBYMsI
BEPIIMHAMMU, CBSI3b MEK/Y YHCIIOM BEPILUH U YUCIOM
pebep.

Pematp 3a1a4u Ha OUCK M NIEPEUMCIICHUE TYTEU

B JiepeBe, OIpeielieHre YUCIia BEPILIUH WK pedep

B JIepeBe, 00X0j OMHApHOTO JepeBa, B TOM YHCIIE

C IPUMEHEHHEM MPaBUJIa YMHOXKECHHUSI

Crnydaiinbie COOBITHS

[IpoTrBOMNONIOXKHOE COOBITHE.
Juarpamma Ditiepa.
OO0benuHeHne 1 epeceueHne
coObITuil. HecoBmecTHbIE
coObITusi. Dopmyna
CJIO’KEHUSI BEPOSATHOCTEN.
[IpaBuio yMHOXEHUS
BEPOSATHOCTEH.

Y ciioBHas BEpOATHOCT.
HezaBucumebie coObITHS.
[IpencraBnenue

OcBauBaTh NOHATHS : B3AUMHO [TPOTUBOTMOJIOKHbIE
cOOBITHUS, ONlepalliU HAJl COOBITUSIMU, OObETUHEHUE
U TiepeceueHre coObITUH, Truarpamma Diiepa
(Oiinepa—BeHnHa), COBMECTHBIE 1 HECOBMECTHBIE
COOBITHSI.

HN3yyaTth TeopeMbl 0 BEPOSITHOCTH O0BETUHECHUS
JBYX COOBITHH ((DOPMYITBI CIIOKEHHS BEPOSITHOCTEH ).
Pemarth 3a1a4u, B TOM YUCJI€ TEKCTOBBIE 3a/1a4
Ha OIpEEIICHUE BEPOSTHOCTEN 00bEAMHEHUS U
nepeceueHuss COOBITUM C TTOMOIIBIO YUCIOBOM
npsIMOiA, Aarpamm Ditiepa, GopMyIIbl CIOKEHUS
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CIIy4alHOT'0 DKCIIEpUMEHTA
B BHUJIEC JIepeBa

BEPOSITHOCTEH.

OcBanBaTh NOHATHS : IPABUIO YMHOXKEHUS
BEPOSTHOCTEMN, YCITIOBHASI BEPOSTHOCTD, HE3aBUCHUMBbIE
COOBITHS IEPEBO CIYYaHOTO OTIBITA.

HN3yuarts cBoiicTBa (OnpeieNieH s ) HE3aBUCUMBIX
COOBITHIA.

PemaTh 3a1a4u Ha ONIPEJIETICHUE U UCTIOJIB30BAaHUE
HE3aBHUCHUMBIX COOBITHIA.

PemaTh 3a1a4m Ha MOKUCK BEPOATHOCTEMN, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIb30BAaHUEM JEPEBa
CJIy4alHOr O OIbITA

O000uIeHneE,
cUCTEMATHU3aLMs 3HAHUI

[IpeacraBineHue qaHHBIX.
OnucarenbHasi CTATUCTUKA.
I'pads1. BepositHOCTD
CITy4aliHOT'O COOBITHSI.
DneMeHTh KOMOMHATOPUKHU

IHoBTOPATH N3y4YEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

Pemats 3a1a4mn Ha NpEICTaBICHUE U OMTUCAHUE
JTAHHBIX C MIOMOIIbIO U3YUYEHHBIX XapaKTEPUCTHK.
Pemathb 3agaum c npuMeHeHHEM TpadoB.

PemaTh 3a1aumn Ha HAXO0XK/IEHUE BEPOSITHOCTH
CIIy4aiiHOT'O COOBITHS 11O BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OIIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Pemath 3a1a4un Ha HAXOXKJAECHUE BEPOSTHOCTEU
00bEIMHEHUS U TIEPECEUCHUS COOBITHI, B TOM UHCIIE
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM IrpaUuecKux
MPEJCTABICHUN U IEpEBA CIIYYaHOTO OIBITA.
PemaTth 3a1a4u Ha IEPEUHUCIICHIE KOMOMHAITAN
(drcia rmepecTaHoBOK, YHCIIa COYSTAHUMN ),
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Ha HAXOXACHHC BepOHTHOCTGﬁ COOBITHH
C IPUMCHCHUCM KOM6I/IHaTOpI/IKI/I, B TOM 4YHUCJIIC
C UCIIOJIB30BAHUCM TPCYI'OJIbHHUKA ITackamns

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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9 KJIACC

HaumenoBanue paznena |KonuuectBo OCHOBHOE COJEp)KAHKE OcHOBHBIE BUJIBI ACSATEIILHOCTH 00yUYaIOLTUXCS
(Tembl) Kypca 4acoB
[IoBTOpEHUME KypCa 4 IIpencraBinenue naHHBIX. IHoBTOPATH N3y4EHHOE U BHICTPAMBATH CUCTEMY
8 Kiacca OnucarenbHasi CTATUCTHKA. 3HAHUU.

Omnepanuu Hax COOBITUSMU.

HeszaBucuMocTh COOBITUIA

PemaTs 3a1a4m Ha IPE/ICTABICHNUE U ONIMCAHUE
JTAHHBIX.

PemaTs 3aga4um Ha HAXO0XKICHUE BEPOATHOCTEM
00beIMHEHUS U TIEPEeCEUCHUs COOBITHIA, B TOM YHUCIIE
HE3aBUCUMBIX, C UCIIOJIb30BAHUEM I'pahUIECKUX
IIPEACTABICHUN U JIEpEBa CIIy4alHOI'O OIIBITA.
Pematp 3aga4m Ha nepeyrciieHne KOMOMHAIIHIA
(4ncria nepecTaHoOBOK, YUCIIa COUETaHU ),

Ha HAXOXKJIEHHUE BEPOSTHOCTEU COOBITUI

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCIIE

C MCIIOJIB30BaHNEM TpeyronbHuka [lackans

D1€eMEHThl KOMOMHATOPUKHU

IlepectanoBku. @axropuait.

CoueraHus 1 4UCIIO
coueTaHuil. TpeyroabHUK
ITackais. IIpakTnueckas
pabota «Brruncienue
BEPOSITHOCTEH

C MCIIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, YIOPSAIOUCHHAs 1Tapa, TPOHKa 00bEKTOB,
NepecTaHoBKa, (haKTOpHAJl YUCIIa, COYETAHUE, YUCIIO
CoYeTaHuu, TpeyroiapbHuk [lackans.

PemaTh 3a1a4u Ha NIEpEUUCIIEHUE YIIOPSATOUEHHBIX
nap, TPOeK, NEPEUUCICHUE NEPECTAHOBOK

Y COYETaHMI PJIEMEHTOB PA3JIMYHBIX MHOYKECTB.
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KOMOUHATOPHBIX (YHKITUH
AIEKTPOHHBIX TAOIUI)

Pematp 3a1a4m Ha IpUMEHEHUE YK CIla COUETaHUI

B airedpe (CoKpalleHHOe YMHOKEeHHE, OMHOM
HreroToHa).

Pematpb, npuMeHsiss KOMOMHATOPUKY, 3a/1a4H

Ha BBIYMCIICHUE BEPOSITHOCTEM, B TOM YHCIIE C TOMOILBIO
AJIEKTPOHHBIX TaOJIUI] B XOZ€ MPAKTUIECKON pabOThI

['eomerpuueckas
BEPOATHOCTD

I'eomerprueckas
BEpOATHOCTh. ClydallHbIN
BBIOOp TOUKH U3 (PUTYPHI
HAa IUIOCKOCTH, U3 OTPE3Ka,
U3 1yT'¥ OKPYKHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
Pemats 3a1a4M Ha HAXOXKJIEHUE BEPOSITHOCTEN

B ONBITaX, MPEJICTABUMBIX KaK BEIOOp TOUEK

W3 MHOTOYTOJILHUKA, KPYra, OTPE3Ka WU JyT'U
OKPY>KHOCTH, YUCIIOBOT'O MPOMEXKYTKA

Hcnbiranus bepryu

Ucnbrranue. Ycnex

u Heyaauda. Cepust
WCTIBITAHUH IO TIEPBOTO
ycnexa. Mcrnbiranus
bepuynnu. BepostHocTn

COOBITHI1 B CEpUU UCTIBITAHUN

bepnymm. [Tpaktnueckas
pabora «McnpiTanus
bepuymm»

OcBauBaTh NOHATHA UCTIBITAHUE, DIIEMEHTAPHOE
cOOBITHE B UCTIBITAHUH (YCIIEX U HEy/laya), cepus
WCIIBITAHWN, HACTYIUICHHUE MIEPBOr0 ycuexa
(Heynaum), cepusi uctibiTanuii beprysm.

Pematp 3a1a4m Ha HAX0XKACHUE BEPOSITHOCTEN
COOBITHI B CEPUU UCTIBITAHUH J10 IEPBOT0 yCIexa,
B TOM YHCJIE€ C MPUMEHEHHEM (POPMYJIIBI CYyMMBI
reOMETPUUYECKOU MPOrPECCHH.

Pemats 3a1a4n Ha HAXOXKAECHUE BEPOSITHOCTEN
AJIEMEHTAPHBIX COOBITHM B CEPUU UCTIBITAHUN
bepHyM, Ha HAXOKIEHUE BEPOSITHOCTH
OIIPEJIETIEHHOI 0 YUCJIAa YCIIEXOB B CEPUU UCIIBITAHUI
bepnymn.

N3yuaTh B X0/1€¢ NPaAKTH4YEeCKOH padoThI,
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B TOM YHCJIE C TIOMOIIBIO MU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTHU B CEPUU UCIIBITAHUUI
bepnyium

CnyvaiiHasi BeIMYMHA

Cny4daitHasi BeTu4nHa

U pacrpencieHue
BEPOSATHOCTEM.
MaremaTtndeckoe OKHUIaHue
Y IACTIEPCUS CITyYalHOMN
BeNM4YMHEL. [[pumepsr
MAaTEMAaTU4YECKOTI0 OKHUTaHMS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS
BEJIMYMHBI.

[TonsiTue 0 3aKOHE OOIBIINX
yucen. 3mepenue
BEPOSTHOCTEN € IIOMOIIBIO
yacToT. [IpuMenenue 3akoHa
OOJIBIINX YUCEN

OCBOUTH NOHATHUA: CITy4aliHasl BEJINUMHA, 3HAYCHUE
CIIy4alHOM BEJIMYUHBI, PACIIPEACICHUE
BEPOSTHOCTEN.

N3yuyaTs 1 00CyKIaTh IPUMEPHI TUCKPETHBIX

Y HENPEPBIBHBIX CIyYalHbIX BEIUYHH (POCT, BEC
YEJIOBEKA, YUCIIEHHOCTh HACEIICHMUS], IPYTHE
W3MEHYUBBIE BEJINYMHBI, PACCMATPUBaBILINECS

B KypC€ CTaTUCTHKH), MOJAEIbHBIX CIyJalHBIX
BEJINYMH, CBSI3AHHBIX CO CIIyYalHBIMM OIBITAMU
(bpocaHrie MOHETHI, UTPATTBHON KOCTH, CO CITy4alHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHSA. MATEMATUYECKOE OKUIAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETHUUECKOE CPENHEE
3HAYEHHUE, TUCIIEPCUSI CIIyYalHOM BEJIMYMHBI KaK
aHaJIor JUCIIEPCUH YUCIOBOro Habopa.

Pemiath 3a1a4u Ha BBIYMCIICHUE MATEMAaTHYECKOT O
OKMJIaHMS U JUCIIEPCUN TUCKPETHOM CIIy4yalHOU
BEJINYMHEI 110 33JaHHOMY PacCIpeAeICHUI0, B TOM
YHUCIIE 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM

Y JIOTEPESMHU.

3HAKOMMTBCH C MATEMATUYECKUM 0KHJIAHUEM

Y JUCIIEPCUEN HEKOTOPBIX PaCIpPENEIICHUN, B TOM
YHUCJIE PACIIPEAEIEHUS CIIyYalHOW BETMYNHBI «YUCIIO0
YCIIEXOB» B CEPUHU UCTIIBITAaHUN bepHyiu.
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N3y4aTth 4acTOTy COOBITHS B IOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KaK CIy4YalHYIO BEJINYUHY.
3HAKOMUTBCS C 3aKOHOM OoJbIHX yucen (B popme
beprynm): mpu GOIBITOM YHCIIe OTIBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemiaThb 3aga4u Ha U3MEpPEHUE

BEPOSITHOCTEN C MOMOIIbIO YACTOT.

OO0cyxaaTh poJib 3aKOHA OOJIBIIUX YUCEN

B 00OCHOBAHMH YaCTOTHOT'O METO/1a U3MEPEHUS
BEPOSATHOCTEH.

O0cy:knaTh 3aKOH OOJIBIIINX YHUCEIT KaK
MIPOSIBJICHUE CTATUCTUYECKOW YCTOMUYUBOCTH B
M3MEHYMBBIX SIBJICHUSX, POJIb 3aKOHA OOJIBIITNX
YKCEeJl B MPUPOJIE U B )KU3HU YEIOBEKA

O600uIeHne, KOHTPOIb 10 [IpencraBienne JaHHBIX. IHoBTOPATH N3YyYEHHOE U BHICTPAMBATH CHCTEMY
OnwucaTenbHasi CTAaTUCTHKA. 3HAHUU.
BeposiTHOCTB citydaifHOTO PemaTs 3a1a4m Ha IPEICTABICHUE U ONIMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
KOMOMHATOPHUKH. PemaTh 3a1a4m Ha HAXOXKJAEHUE BEPOSTHOCTEN
CnyyaliHble BETUYUHBI U COOBITHIA, B TOM YHUCJIE B OIBITaX
pacrpeneneHus C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH,
BEPOATHOCTEN O0BEUHEHUS U TIEPECEUCHHUS
COOBITH, BBIYUCIISITH BEPOSITHOCTH B OMbBITAX
C CEpUSAMM CIIyYalHbIX UCTILITAHUN
OBILIEE KOJIMYECTBO 34
YACOB I10 [IPOTPAMME
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TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n NMPOrpamMmsbl Bcero Konrposbnere | Ipakudeckue o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypen
https://physicon.ru/

1 [pencraBneHne naHHBIX 7 2 bubaunoteka [IOK
https://m.edsoo.ru/7f415fdc
https://physicon.ru/

2 OnucarenbHas CTaTHCTHKA 8 1 bubmuorexa [IOK
https://m.edsoo.ru/7f415fdc
https://physicon.ru/

3 CrnyuaiiHast ”3MEHYMBOCTh 6 1 bubmuoteka LIOK
https://m.edsoo.ru/7f415fdc
https://physicon.ru/

4 Beenenue B Teopuro rpados 4 bubnnoreka [JOK
https://m.edsoo.ru/7f415fdc

BeposiTHOCT 1 yacToTa CIy4aitHOTO https://physicon.ru/

5 COBLITIS 4 1 bubnmoreka [JOK
https://m.edsoo.ru/7f415fdc
https://physicon.ru/

6 O06o001eHne, CUCTEeMAaTH3aIus 3HAaHHH 5 2 bubmuorexa [IOK
https://m.edsoo.ru/7f415fdc

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 5
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https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc
https://physicon.ru/
https://m.edsoo.ru/7f415fdc

8 KVIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

KoauuecTBo 9acoB

Bcero

KonTpoabHbie
padoTsbI

IIpakTHyeckne
padoThbI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

IToBTOpEHue Kypca 7 kinacca

https://physicon.ru/
bubmuorexa [IOK
https://m.edsoo.ru/7f417fb2

OmnucarenbHasa cratucTuka. PaccenBanue
JTAHHBIX

https://physicon.ru/
bubmuorexa [IOK
https://m.edsoo.ru/7f417fb2

MmuoxkecTBa

https://physicon.ru/
bu6nmmoreka [IOK
https://m.edsoo.ru/7f417fb2

BeposiTHOCTE CitydaitHOTO COOBITHS

https://physicon.ru/
bubmuorexa [IOK
https://m.edsoo.ru/7f417fb2

Beenenue B Teoputo rpadon

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2

Crny4aiinpie COOBITHS

https://physicon.ru/
bu6nuorexa LIOK
https://m.edsoo.ru/7f417fb2

O00011enne, cucTeMaTH3aIys 3SHAHUHA

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

34
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https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2
https://physicon.ru/
https://m.edsoo.ru/7f417fb2

9 KVIIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Ne i/

KoauuecTBo 9acoB

Bcero

KonTpoabHbie
padoTsbI

IIpakTHyeckne
padoThbI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

1 [ToBTOpenue kypca 8 kiacca

https://physicon.ru/
bubmuorexa [IOK
https://m.edsoo.ru/7f41a302

2 DJIeMEHThl KOMOMHATOPUKH

https://physicon.ru/
bubmuorexa [IOK
https://m.edsoo.ru/7f41a302

3 I'eomeTprueckas BEpOSITHOCTb

https://physicon.ru/
bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a302

4 Ucnsiranus bepnynnu

https://physicon.ru/
bubmuorexa [IOK
https://m.edsoo.ru/7f41a302

5 Crnyyaiinas BeIM4MHA

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

6 O0600menne, KOHTPOIIb

10

https://physicon.ru/
bu6nuorexa LIOK
https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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https://physicon.ru/
https://m.edsoo.ru/7f41a302
https://physicon.ru/
https://m.edsoo.ru/7f41a302
https://physicon.ru/
https://m.edsoo.ru/7f41a302
https://physicon.ru/
https://m.edsoo.ru/7f41a302
https://physicon.ru/
https://m.edsoo.ru/7f41a302
https://physicon.ru/
https://m.edsoo.ru/7f41a302

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KJIACC
Kon o
IIpoBepsiemble npeIMeTHbIE Pe3yabTAThI OCBOEHUS OCHOBHOI
NMPoBePsIeMOro N
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 0011Ier0 00pa30BaHUA
pe3yJibTara
5 BeposTHOCTh U cTaTHUCTHKA
Yutats nH(OpMaIKIO, IPEICTABICHHYIO B TAOIWIIAaX, HA JHarpaMMax,
5.1 MPEACTAaBIATh, JaHHBIE B BHJAE TaOJMI, CTPOUTh JHAarpaMMBbI
(cTonOuKOBBIE (CTOIOYATHIE) M KPYTOBBIC) TI0O MACCUBAaM 3HAUYCHHMA
5 OnuckiBaTh M HWHTEPIPETHPOBATH pPEAIbHBIC YHCIOBBIC JaHHBIC,
MpeACTaBICHHBIC B Ta0IUIAX, HA JUarpaMMax, rpadukax
Hcnonn30BaTh TUTSt OIMCaHUs TAHHBIX CTATUCTUYECKUE
5.3 XapaKTepUCTHUKU: CpeiHee apupmeTnyeckoe, MeInaHa, HanOOJbIIee U
HaUMEHbIIIee 3HAUSHUs, pa3Max
HmeTs npeacTaBieHue o CiydaifHOM U3MEHYMBOCTH Ha MpUMeEpax IieH,
54 bu3MYeCKUX  BENWYHMH, aAHTPONOMETPHUYECKHX JaHHBIX, HMETh
MIPEACTABICHUE O CTATUCTUICCKON YCTOWYUBOCTH
8 KIIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yabTAThI 0CBOEHUS OCHOBHOI
NPoOBEPSAEMOro "
o0pa3oBaTe/ibLHOI MPOrpaMMbl OCHOBHOTO 0011I€er0 00pa30BaHUA
pe3yJabTara
5 BeposTHOCTh U cTaTHUCTHKA
N3Bnekate W mpeoOpa3oBbIBaTh HH(POPMAIMIO, TMPEACTABICHHYIO B
51 BUJIC TaONHI], Iuarpamm, rpaduKoB, MPEICTABIATH TAHHBIC B BHUIC
Ta0JIuUI, TUarpamMmm, rpaduKoB
OmnuceiBaTh [JAaHHBIE C I[IOMOINBIO CTATUCTHYECKUX IIOKa3aTeleH:
5.2 CpPEelHUX 3HAUE€HUH M Mep paccenBaHus (pa3max, JIUCHEpCUs U
CTaHJAPTHOE OTKIIOHCHUE)
5.3 HaxoauTh 4acTOThI YMCIOBBLIX 3HAYEHUU W YAaCTOTHI COOBITHM, B TOM




YHUCJIC 110 pe3yJibTaTaM H3MepeHHfI 151 Ha6HIO,HeHI/II>'I

HaXO,Z[I/ITB BEPOATHOCTHU CquaﬁHBIX COOBITHH B OIIbITax, 3Hasid

5.4 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHMA, B TOM YHCJIE B OMbBITaX C
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUAMHU
. Hcnonp3oBaTh  rpaduueckue  MOJENU:  JIEPEBO  CIy4allHOTO
' AKCIIEPUMEHTA, IUarpaMMbl Dijiepa, UucioBas npsmast
OneprpoBaTh MOHATHUSAMHU: MHOKECTBO, IOJMHOKECTBO; BBINOIHSTH
£ 6 omepalMd  HaJXl  MHOXECTBaMH:  OObeJIMHEHHE, IepeceucHHe,
' JIOTIOJTHEHHE; TIEPEUNCIISIT 3JIEMEHTHI MHOXKECTB, IPUMEHSTh CBOWCTBA
MHO>KECTB
Hcnonp3oBaTh rpaduueckoe MpencTaBIeHHE MHOXKECTB U CBs3el
5.7 MEXIYy HUMH ISl ONMCAHUS TPOLIECCOB U SIBJICHUI, B TOM YHUCIE MPU
pEILIeHNH 3a]]a4 U3 IPYTUX y4EOHbIX MIPEIMETOB U KypCOB
9 KJIACC
Kon .
IIpoBepsiemble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
5 BeposTHOCTh U cTaTHCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh HMH(YOPMAIHMIO, MPEICTABICHHYIO B
5.1 pPa3NUYHBIX HWCTOYHHMKAX B BHIE TaONWI, IUarpamMM, TIpaguKoB,
MPEJICTABIAThH IaHHBIC B BUJE TaOIUII, TUarpamm, rpaukoB
- Pematp 3amaun opraHM30BaHHBIM MEPEeOOPOM BapHAHTOB, a TAKKE C
. MCIOJIb30BaHNEM KOMOMHATOPHBIX IPABHII U METOOB
Hcnonp30BaTh  ONMCATEIbHBIE XAPAKTEPUCTHKU I MacCUBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM 4MCIE CPEIHHUE 3HAUEHUS U Mephl
paccenBaHUs
£ 4 Haxoauth 4acTOThl 3HAUE€HUH M YACTOThI COOBITUS, B TOM YHCIIE
. MOJIB3YSICh PE3YJIbTaTaMH MPOBEAEHHBIX U3MEPEHUN U HAOJIIOICHUIA
Haxoauth BEpOATHOCTH CIydalHBIX COOBITHI B M3yYEHHBIX OTMbBITaX, B
5.5 TOM UHCJ€ B OIbITaX C PaBHOBO3MOXXHBIMH 3JEMEHTAPHBIMU

COOBITHSIMHM, B CEpHUAX MCHBITAHUM 1O MEpPBOr0 ycnexa, B Cepusix




ucnbITaHuil beprymim

Nmers mpencraBieHHe O CIIy4allHOM BEIIMYMHE U O paCIpeieieHUU

5.6

BEPOSTHOCTEH

VimeTh mpejicTaBiICHUE O 3aKOHE OOJBIIUX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIy4alHOW W3MEHYMBOCTHM M O POJH 3aKOHA

OOJIBIIIX YHCET B IPUPOJIC B OOIICCTBE




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
5) BeposiTHOCTB M cTaTUCTHKA
[IpencraBieHre NaHHBIX B BHUJIE TaOIUI, AUarpaMM, rpadukoB. 3amoiHEHHE
TaOJIMI, YTEHHWE U TIOCTPOEHUE auarpamMM (CTOJIOMKOBBIX (CTONOYATHIX) H
5.1 KpyroBbix). UYUrteHue rpaduKOB peaJbHBIX mpoleccoB. 3BneueHue
uHpopMalud W3 AUarpaMM M TaOJHI, KCIOJIb30BaHHE M HMHTEpIpETalus
JAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelHee apupMeTHUecKoe, MeJuaHa, pa3max,
5.2 HauOoJIbIlIee M HAaUMEHbIIIee 3HaUeHUs1 Habopa YUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYMBOCTH
Cay4aliHpI SKCIIEPUMEHT (OTBIT) M CilydaifHoe coObITHE. BeposTHOCTE U
5.3 yacToTa. Pojab ManoBEepOATHBIX M MPAKTHUECKH JOCTOBEPHBIX COOBITUN B
npupojie 1 B odiecTBe. MoHeTa U UTpalibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucno pébep u cymmapHas
£ 4 ctenieHb BepmuH. [IpencraBnenue o cBsa3HocT rpada. Lenu u mukmsl. [lytu
' B rpadax. OO0xom rpada (vimmepoB 1yTh). llpencraBienue 00
OpuUeHTHpPOBaHHOM Tpade. Pemenne 3aaau ¢ momoisto rpadoB
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpeacraBienue JaHHBIX B BUJIE TAOIHIL, TUarpamMm, rpadukoB
5 9 MHOXECTBO, 3JEMEHT MHOXECTBA, MOJMHOXECTBO. Omnepanuu Hax
' MHO>KECTBaMU: 00BEIMHEHUE, TIepeCeUCHUE, TOMOTHEHUE
£ 3 CaoiicTBa onepaluii HaJy MHOKECTBAMHU: IEPEMECTUTENBHOE, COYETATEIIBHOE,
' pacrpeaeuTeabHOE, BKIOUCHUS
5 4 Hcnonp3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB JJsl OMHMCAHUS

peaJIbHBIX MIPOLIECCOB U ABJICHUH, PU PEIICHUU 3a/1ay.




I/I3MepeHHe paccerBaHus NAaHHBIX. I[I/ICHepCI/I}I U CTAaHOApPTHOC OTKJIIOHCHUC

> YHCJIOBBIX HAOOpOB. Jlnarpamma paccerBaHUs
DJIeMEHTapHbIE COOBITHS  ciydailHOro ombiTa. CiydaifHple COOBITHSI.
56 BepositHocti  coObITHif. OmNBITBI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU
' cooprtusiMu.  CryvaitHplii  BeIOOp. CBsI3b  MEXIY MAaJIOBEPOSTHBIMUA U
MPAKTHYECKH JOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa J€pEBbEB: E€AMHCTBEHHOCTb IIYyTH, CYILIECTBOBaHHE
5.7 BUCSTYEH BEPIIMHBI, CBA3b MEXK/IY YUCIIOM BEpIIMH U uucioM peodep. Ilpasumiio
yMHOXeHUs. Perenue 3a1a4 ¢ moMoInsko rpagos
[IpotuBomnonoxusie coObiTusA. Juarpamma Oiinepa. OObequHeHHE U
5.8 nepeceueHue coObITHH. HecoBMecTHble coObITHS. Popmyna CIOXKeHUS
BEPOATHOCTEH
59 VYcnoBHas BeposTHOCTB. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
[IpencraBinenne »sSKkcnepuMeHTa B BujAe JjepeBa. Pemenwe 3agad  Ha
5.10 HaXO0XJI€HUE BEPOATHOCTEN C MOMOIIBIO JIepeBa CIy4yailHOIO SKCIIEPUMEHTA,
auarpamm Dunepa
9 KNIACC
Kon IIpoBepsieMblid 31eMEHT COAEPKAHUS
5) BeposiTHOCTB M cTaTHUCTHKA
[IpencraBneHue naHHBIX B BUJE TAaOIUIl, 1Uarpamm, rpadukoB, HHTEpIpeTaLHs
5.1 JaHHbIX. YTeHHe W MOCTpOoeHHe Tabiull, AUarpaMm, rpa@ukoB IO peabHbIM
JTAHHBIM
5.2 [TepectanoBku u pakTopuan
5.3 CodeTaHus U YUCIIO COUYCTAHUHN
5.4 Tpeyronsuuk Ilackans. Pemenue 3a1ad ¢ HCIOIB30BaHHEM KOMOMHATOPUKHI
EE I'eomerpuueckass BeposiTHOCTh. CilydaifHbI BbIOOp TOYKH W3 (QUTYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTHU
5.6 Hcneitanne. Yenex u Heyaauda. Cepust HCIIBITAaHUN 10 IEPBOTO ycrexa
£ 7 Cepus ucnbiTanuii beprymm. BeposSsTHOCTH cOOBITHIA B CEpUM HMCTBITAHUN
' bepnyniu
5.8 CirydaiiHasi BEJIMYMHA U PACIIPEAEIICHHE BEPOSTHOCTEN




MareMaTH4eckoe OXHJaHHE U AUCTICPCHUH. HpI/IMepBI MaTeMaTUu4CCKOro

> 0’KHMJIaHHSI KaK TEOPETUYECKOr0 CPETHETO 3HAYEHUS BETMYNHBI

5 10 MaremMaTnyeckoe OXKHJIAHWE M JUCIEPCHUs CIyYalHOM BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEpUHU UCIIBITAHUN bepHyn»

511 [Tonsitue o 3akone OonpmMX yucen. M3mepeHue BEpPOATHOCTEH C TMOMOIIBIO

yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YUCEI B IPUPOJIE U OOIIECTBE




HNPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3y/JbTATaAM OCBOCHHS
OCHOBHOIi 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOI'O 00111er0
o0pasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJAMHOXECTBO, Olepaluu
HaJl MHOYKECTBaMH; YMEHHUE ONEPUPOBATh MOHATUAMU: Ipad, CBSI3HBIN rpad,
JI€pEBO, LUKJI, IPUMEHATh UX IPHU PELICHUU 3a]a4; YMEHHUE HCIIOIb30BaTh
rpa¢uyeckoe TpeiCTaBIEHHUE MHOKECTB JUIS ONHMCAaHUS  pPealbHBIX
NPOLIECCOB U ABJICHUH, IPH PEILICHUM 3ajay U3 IPYTUX YUeOHbIX IPEIMETOB

YMeHue onepupoBaTh IOHATHSAMH: OIPENCIICHUE, aKCUOMa, TEeOpeMa,
JI0Ka3aTelIbCTBO;  YMEHHME  pAcllO3HAaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IIPUBOAWTH INPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUU

YMeHHe onepupoBaTh MOHATHUAMH: HATypajJbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATYPAJIbHBIX YUCEN, MPU3HAKU JEIUMOCTH,
LIEJI0€ YHUCIIO, MONYJIb Yncia, OOBIKHOBEHHAsI ApoOb U JecsTHYHas IpoOb,
CTaHJAPTHBIA BHUJ YHMCJA, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apu@MeTHUeCKUl KBAJpPAaTHBIM KOPEHb; YMEHHE BBINOIHITH ACHCTBUS C
YUCJIaMH, CPaBHUBATh M YHOPAIOYMBATH 4YMCIIA, NPEACTABIATh YUCIA HA
KOOPJAMHATHOW MNPSAMOW, OKPYIJIATh YHUCJA; YMEHUE JeJaTh MNPUKHUIKY H
OLICHKY pe3yJIbTaTa BEIYMCIIEHUN

YMeHue omnepupoBaTh IMOHATHAMHU: CTENEHb C IEJbIM I10Ka3aTeseM,
apu(pMETHIECKUI KBaAPaTHBI KOPEHb, MHOTOYJICH, alredpandeckas Ipoos,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTeNeHH OoJbIe
€IMHUIIBI; YMEHHE BBIMOJHATH pacuéThl MO (GopMysaM, Mpeodpa3oBaHUS
IeNIBIX, OPOOHO-PAIlMOHANBHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHSMH,
pa3yiokeHue MHOTOYICHAa Ha MHOXKUTENIM, B TOM YHCJIE C UCIOJIb30BAHUEM
(bopMy pa3HOCTH KBAAPATOB U KBaIpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATHSAMH: YHCIOBOE PABEHCTBO, YpaBHEHHE C
OJIHOI NIEpPEMEHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHON;
YMEHUE pelaTh JIMHEHHbIE W KBaJpaTHbIE ypaBHEHUs, JpOOHO-
paloHaIbHbIE YPABHEHUS C OJHON NEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaApaTHbIE U IPOOHO-
paluoHaJIbHbIE HEpPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4MCIE NpU
pelleHny 3a1ad U3 JAPYrux IMpeIMETOB M NPAKTUYECKHUX 3a7ad; yMEHHE
UCIIOJIb30BaTh KOOPJAMHATHYIO NPSMYI0 M KOOPAMHATHYIO IJIOCKOCTBH IS
U300pakeHHs pelIeHUd ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMmenue onepupoBaTh NOHATUSIMH: (yHKUUA, Tpaduk (YHKIUH, HYIU
(yHKINH, TPOMEXYTKHA 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH BO3pAcTaHUS,




yObIBaHMs, HaunOOJIbIIEE M HaMMEHbIIEe 3HA4YCeHUs (DYHKUIUH;, YMEHHUE
OIIEpUPOBATH IMOHATHAMHU: MpsAMas MNPONOPIHMOHAIBHOCTb, JIMHEHHAS
¢GbyHKUMsA, KBaApaTHuHas (QYHKUIUS, OOpaTHas MPOMOPIUOHAIBHOCTS,
napabosa, runep0osyia; yMeHHe CTPOUTh TpaduKu GYHKIUH, HCIIOIB30BaTh
rpaduKu Uil ONpPEACIICHUS CBOMCTB TPOLIECCOB M 3aBUCUMOCTEH, ISt
pemeHusl 3a7ad W3 JPYruX YYeOHBIX TPEJAMETOB M pPEaNbHOW JKU3HHU;
YMEHUE BBIpaXXaTb (POPMYIaMH 3aBUCUMOCTH MEXTY BETHUNHAMH

YMeHue onepupoBaTh MOHATHIMU: TOCIEI0BATEIBHOCTD, apu(METHUECKAsS
U TEOMETpHUYECKas IPOrPEecCHH; YMEHHE MHCIIONb30BaThb  CBOMCTBA
nocneaoBaTeabHOCTeH, GOpMYJIbl CYMMBl U OOILIEro 4jieHa MpU PelIeHUuU
3a7a4, B TOM YHCJE 3aJa4 U3 JAPYruX Yy4eOHbIX MPEIMETOB U peajbHOU
KU3HU

YmMmenue peiaTth 3aaa41 pa3HbIX TUIIOB (B TOM YHCJIC Ha MPOLCHTLI, JOJIU U
4aCTH, JBHUXKCHUC, pa60Ty, LHCHY TOBApPOB U CTOUMOCTDH IOKYIIOK U YCJIYT,
HAJIOrHu, 3aJadu Hu3 obOnactu YIIpaBJICHUA JIMYHBIMHU U CEeMEHHBIMHU
(bHHchaMI/I); YMCHHE COCTABJIATH BBIPAXKCHUA, YPaBHCHHA, HCPABCHCTBA U
CUCTCMbI IO YCJIOBHIO 3aJa4du, HCCJICAOBATH IOJTYYCHHOC PCHICHUC U
OLICHUBATb HpaBI[OHO,ZLO6HOCTL IMOJIYYCHHBIX pPC3YJIbTAaTOB

VYMenue onepupoBaTh MOHATUSAMH: (HUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JOMaHasl, YroJ, MHOTOYIOJBHUK, TPEYTOJIbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHH TPEYTOJIbHUKH, MPSIMOYTOJIBHBIN TPEYroJbHHUK, MEIUAHA,
OuccekTpuca u BBICOTA TPEYrOJIbHUKA, 4eThIPEXYTOJIbHHUK,
napauiesorpaMm, pomMoO, MpsIMOYTOJIbHHK, KBAApaT, TPAIEIHs; OKPY)KHOCTB,
KpYT, KacaTeJbHast; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (DUTYpaMH; yMEHHE
pemaTh 3a7ayd, B TOM YWCJIEC W3 TOBCEIHEBHOW XHM3HH, HA HAXOXKICHHE
reOMETPUYECKUX BEJIMYMH C NMPUMEHEHHEM HW3YyYEHHBIX CBOWMCTB (GUTYyp U
(akToB

10

YMeHue omnepupoBaTh TOHATUSMHU: PABEHCTBO (Uryp, paBeHCTBO
TPEYrOJIbHUKOB; MapajIeIbHOCTh U MEPHEHAMKYISIPHOCTh NPSAMBIX, YIrOJd
MEXy IPSAMbIMH, EPIIECHIUKYIISAP, HAKIOHHAS, IPOeKLus, nojgodue uryp,
NOJOOHBIE TPEYrOJbHUKH, CHMMETPHS OTHOCHUTEIBHO TOYKH M HPAMOIi;
YMEHHE pAaclo3HaBaTb pPAaBEHCTBO, CHUMMETpPHUIO U mojgobue Quryp,
NapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX B OKPYKAIOIIEM MHUpE

11

YMeHue omnepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSIHUE, Yroyl (BeIMYMHA
yria, CHHYC U KOCHHYC YyIJla TPEYTOJIbHUKA), IUIOLIa/lb; YMEHUE OLIEHUBATh
pa3Mepsl IPeIMETOB U 00BEKTOB B OKPYXKAIOIIIEM MUPE; YMEHUE MPUMEHSTh
(hopMyIbl mepuMeTpa U TUIOIIA I MHOTOYTOJILHUKOB, ITTUHBI OKPYKHOCTH U
IUIOIMIAIM  Kpyra, oObeMa MpPsIMOYTOJIbHOTO Mapajljiefielune1a; yMeHHe
IPUMEHATH MIPU3HAKHU PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroipHHKa, TeopeMy Iludaropa, TpUroHomeTpuueckue COOTHOIICHUS
JUTSI BBIYMCIICHUS ITTUH, PACCTOSHUH, TUTOMIAAeH

12

YMenune  u3zo0pakarb  IUIOCKME  QUTYpBl HW WX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE ~ (UTYPBI OT PYKH, C TIOMOINBIO  YEPTEIKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY WJIM CUMBOJIBHOMY
OIIMCaHHIO
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YMeHue onepupoBaTh NOHATHSAMHU: IPSAMOYIOJIbHAS CUCTEMa KOOPAMHAT;
KOOPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
YHUCJIO, CKaJIpHOE IIPOM3BEICHHE BEKTOPOB, YMCHHUE HCIIOIb30BATh
BEKTOPBI M KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PELICHHs 3a]ad, B
TOM YHCJIE€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HH
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YMeHue onepupoBaTh MOHATHAMHU: CTOJIOUKOBBIE M KPYTOBBIE HArpaMMBbl,
TaOJIUIIBI, CpesiHee apu(pMeTHIecKoe, MeiuaHa, HauboJIblee U HauMeHbIlIee
3HaYeHMsd,  pa3Max  4YHCIOBOrO  Habopa;,  yMEHHE  M3BJIEKATh,
UHTEPIPETUPOBATh U NMpeoOpa3oBeIBaTh UH(POPMAIIHIO, MPEACTABICHHYIO B
TaONMUIIAX ¥ Ha JUarpaMMmax, OTPaXKaloIlyl0 CBOICTBA M XapaKTEPUCTHKH
peanbHbIX IPOLECCOB U SBICHWM; yYMEHHME pACIIO3HABATh W3MEHYMBBIC
BEJIMYMHBI B OKPYXKAIOLIEM MUpE

15

YMeHue ornepupoBaTh TOHATHSAMHU: CIYYalHBIA ONBIT  (CIy4alHBIN
JKCIIEPUMEHT),  DJIEMEHTapHOE  COObITHE  (PJIEMEHTapHBIM  HCXOJX)
CIIy4alfHOTO OIIbITa, CIly4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHUE
HaXOJIUThb  BEPOATHOCTH  CIy4alHBIX  COOBITUM B ONBITaX ¢
PaBHOBO3MOKHBIMU 3JIEMEHTapPHBIMU COOBITHSIMH;, YMEHHUE pelIaTh 3aJadyu
METOJIOM OpraHM30BaHHOrO Tmiepedopa M C HCIOJIB30BAHUEM IIpaBHiIa
YMHOXEHUS; YMEHHUE OLEHUBATh BEPOSITHOCTU peajbHBIX COOBITHH U
SIBJICHUH, NMOHMMATh POJIb NPAKTHUYECKH JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHII B OKpY)KalOIIeM MHUPE U B KH3HU; 3HAKOMCTBO C TOHSATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCET M €ro
POJIBIO B MACCOBLBIX SAABJICHUAX

16

YMmeHue BbIOMpPATh MOAXOAAIINM M3YUEHHBIH METO JJIsl PELICHUs 3ajauu,
[IPUBOJUTH IIPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
KU3HHU, DPACIIO3HABATH IPOSIBICHUE 3aKOHOB MAaTEMATHKHM B MCKYCCTBE,
ONMCBIBATh OTEIbHBIE BBIJAIOIINECS PE3YJIbTATHI, MOJYYECHHBIE B XOJ€
pa3BUTUS MAaTEMaTHKU KaK HAayKd, IIPUBOAMUTH IPUMEPBl MATEMATHYECKUX
OTKPBITUN U UX aBTOPOB B OTE€YECTBEHHOU Y BCEMUPHOU UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEPKXKAHMUS, IIPOBEPAEMbBIX HA OI'D
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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
00pa30BaHUsI: OHA 0OECIIEUMBACT U3YUEHHUE APYTUX JUCIUIUINH KaK €CTECTBEHHO-
HAy4yHOro, TaK M TyYMaHUTApHOIO IUKJIOB, €€ OCBOEHHE HEOOXOAMMO s
OPOJODKEHUsT 00pa3oBaHMA U Il TOBCENHEBHOM ku3HU. Pa3Butme y
oOydarouuxcss HAay4YHBIX TPEJACTaBICHUNA O TMPOUCXOKIACHUH ¥ CYIIHOCTH
anredOpandeckux aOCTpakIUi, croco0e OTpaKeHUs MaTeMaTH4YEeCKOM HayKoi
ABJIGHUH M TPOLECCOB B TNPHUPOJE M OOILIECTBE, POJIM MaTeMaTUYECKOIro
MOJCIUPOBAHUSI B HAYYHOM TIO3HAaHUM W B MPAKTHKE CHOCOOCTBYET
(OpMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOAMMBIX
JUIs  ajanTalud B COBPEMEHHOM IM@poBoM oOuiectBe. M3ydeHue anreOGpbl
o0ecrieynBaeT  pa3BUTHUE yMEHHUS  HAOMIOJaTh, CpaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTHU MBIIUTCHHS, CHOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBaTh CBOU JIEHCTBUS, BBIBOABI, (HOPMYJIHPOBAThH
yrBepxaeHua. OcBoeHue Kypca anreOpbl 00ecreurBaeT pa3BUTHE JIOTMUECKOIO
MBILUICHNS OOYYarOIIMXCS: OHHM HCIONb3YIOT ACIYKTUBHBIE WM WHIYKTHUBHBIC
paccyxaeHusi, 0000IIeHNEe W KOHKpPETH3allMio, aOCTparupoBaHHE U AHAJIOTHIO.
OOyuenue anrebpe mnpeanoyiaraeT 3HAYUTENbHBIM O0BEM CaMOCTOSATEIBHOM
JESTeNbHOCTH O0Y4YaloIIUXCsl, IO3TOMY CaMOCTOSATEIbHOE peIllIeHue 3ajad
00y4aroLUUMUCS SIBJSIETCS peain3aliell JesITeIbHOCTHOTO MPUHLIUIIA 00yUEHUsI.

B crpykrype mnporpamMmbl y4eOHOro kypca «Anrebpa» yriayOon€HHOro
U3Y4YEHHS OCHOBHOE MECTO 3aHUMAIOT COJEpPKATEIbHO-METOIUYECKUE JTUHUU:
«Yucna ¥ BBIYUCICHHUSA», «AreOpandeckue BBIPAXKEHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkimuy. Kaxgas U3 3THX colep)KaTelbHO-METOIUIECKIX
JIMHUM pa3BUBAETCs HA MPOTSHKEHUN TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJECHCTBYs C
JIPYTHUMHU €ro JMHUAMU. B Xone u3ydeHuss Kypca OOy4aroUIMMcsl HMPUXOIMUTCA
JOTHYECKH PacCyk1aTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH A3bIK. B cBsi3n
C 3TUM B Iporpammy yueOHOro Kypca «Anredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JOTHKH, TPEACTAaBIEHHbIE BO BCEX OCHOBHBIX pa3ienax MaTeMaTH4YeCKOro
0o0pa3oBaHMsI U  CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOYYaIOIIMMUCS  OCHOB
YHHMBEpCAJIbHOIO MaTeMaTHuecKoro s3bika. CopepxaTelbHOM M CTPYKTYpPHOM
O0COOEHHOCTBIO YYEOHOro Kypca «Aredpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapaKTep.

Conmepxxanue nuHUM «Uucna M BBIYMCIEHUS» CIYKUT OCHOBOW JJis
JaJIbHEHIIET0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JOTHYECKOTO MBIIIIEHUS, (POPMHUPOBAHUIO YMEHUS MOJIB30BATHCS aIrOPUTMaMH, a
TaK)Ke MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCETHEBHOMN
KU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOrO OOHIEro 0Opa3oBaHUS
CBS3aHO C pAlMOHAIBHBIMH M HPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM



MPEJACTABICHUM O JIEUCTBUTEIBLHOM YMCJE. 3aBEPUICHHUE OCBOCHMSI YHCIIOBOU
JIMHUHU OTHECEHO K CpeiHeMYy 00111eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAOIIUXCS
MaTeMaTHUYECKOro anmapara, HeOOXOAMMOTro [Jis PEIICHHS 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M OKpYyXkarolel peanbHocTh. Ha ypoBHE OCHOBHOTO 00IIIETO
oOpa3oBaHusl Y4eOHBIH MaTepwall TPYNIUPYETCS BOKPYT  PallMOHAIBHBIX
BbIpakeHUU. AnreOpa IEMOHCTPUPYET 3HAUYEHHE MaTEeMaTUKW KakK s3bIKa s
MOCTPOCHHUSI MAaTeMaTUYeCKUX MOJeJel, ONUCAaHUS TMPOIECCOB U  SIBJICHUU
peasibHOrO MHpa. B 3amaun oOyueHus anrebpe BXOAST TakKe JalibHEHIee
pPa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOIWMOTO, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca HHPOpPMATHUKHU, U OBJAJCHUE HABBIKAMH JEIYKTHUBHBIX
paccyxaenuid. IIpeoOpasoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpakKeHHsI, CIIOCOOHOCTEN K MAaTEMAaTUUYE€CKOMY TBOPUYECTBY.

Coneprxanve (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4YaromMMHUCs 3HaHUU O (DYHKIMSAX KaK Ba)KHEHIeW MaTeMaTHU4ecKOM MOJENu
JUTSL OIIMCaHUSl ¥ UCCIIE0OBAHUS PA3HOOOPA3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obmectBe. M3yyeHue marepuana CrocoOCTBYET Pa3BUTHIO y OOYYarOIIMXCS
YMEHHUS UCIOJIb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHOT'O, CUMBOJIMYECKOT0, rpaduueckoro, BHOCUT BKJIaJl B (OpMHUpOBaHUE
NPEACTABIECHUN O POJIM MATEMATUKHU B PA3BUTHUU LIMBUIN3ALMHU U KYJIbTYPBHI.

Yrnyonéunbrit KypcC anreopsl XapaKkTepu3yercs U3y4YEHHUEM
JIOTIOJTHUTEJIBHOTO TEOPETUYECKOr0 armapaTta M CBSI3aHHBIX C HUM METOJIOB
pemienus 3amad. AnreOpa SBISETCS SI3BIKOM JIJIE  ONMUCAaHUS OOBEKTOB W
3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTEeMaTH4ecKoro mojaenupoBaHus. [lpu
TOM CaMU OOBEKTH MAaTEMAaTHYECKUX YMO3AKIIOUCHWH W TPUHSTHIE B ainredpe
npaBWwia WX KOHCTPYHUPOBAHHUS  CIOCOOCTBYIOT (OPMHPOBAHUIO  yMEHHUI
00O0CHOBBIBATh U JIOKA3bIBATh CYXKJEHHUS, pa3BUBAIOT MATEMAaTUYECKYI0 UHTYHUIIHIO,
KpaTKO M HaIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHHUM U ydaT UX
npuMeHeHuto. Tem campiM anreOpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
(GbopMUPOBaHUU HAYYHO-TECOPETUUECKOTO MBIIIUICHUSI 00yUYarOIIUXCsl.

CornacHo yueOHOMy IIlaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/IeNbl COJCPIKaHUS:
«Yucna w BBIUKCICHUN», <«ANTeOpandecKkue BBIPAKEHUS», «YPaBHCHUS W
HEpPABEHCTBAY, «DyHKIIUN.

Ha uzyuenue yuebHoro kypca «Anredpa» oronurca 408 dacos: B 7 kiacce
— 136 yacoB (4 vaca B Hexento), B 8 kinacce — 136 vacoB (4 yaca B Hezenw), B 9
kiacce — 136 yacoB (4 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

Pammonanbubie uncia. CpaBHEHHE, YMOPSIOYMBAHME U apU(DMETHUYECKUE
JICUCTBUSI C PAalMOHAJIBHBIMU YnciIaMu. YucnoBas npsiMasi, MOAYJIb YUCJIA.

Crenenb C HaTypajdbHbIM IOKa3aTeleM M €€ CBOMCTBA. 3amuch 4YKCIA B
NECATUYHOHN IMO3UIIMOHHON CUCTEME CUUCIICHUS.

Pemenue TekCTOBBIX 3a/1au apupMeTHUecKkuM criocodom. Perienue 3amgau u3
peaIbHOM MPAKTUKKU HA YaCcTH, HA JIPOOH, Ha MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TIPOTIOPIIMN TIpU pEIICHUHM 3a/1ad, pelIeHWe 3ajJad Ha JBWKECHHE, padoTy,
MOKYIIKH, HAJIOTH.

JenumocTs nenbix ynucen. CBoicTBa J€IMMOCTH.

IIpocteie u cocraBHble uwnciia. YErHble u Heu€THble yucina. [IpusHaku
nenumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku nenuMoCTH CyMMBI H
MPOU3BEICHUS LIEJIBIX YUCEII PU PEIICHUH 3aJ1a4 C MPAKTUYECKUM COAECPKAaHUEM.

HauGonpmuii oOuuit genurens 1 HAaMMEHbIlee 00111ee KPaTHOE JIBYX YHCET.
B3aumHo npoctele yncia. Anroputm EBknuaa.

Jlenenue ¢ octaTkoM. ApudpMeTHYecKrue oneparuy HaJl OCTaTKaMHu.

AuredOpanyeckue BbIpaKeHUs

BripaxkeHne ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKEHUS C IEPEMEHHBIMH.
[IpencraBnenne 3aBUCUMOCTH MEXITY BETUIMHAMU B BUJIE (DOPMYIIBI.

ToxnectBo. ToxkaecTBeHHbIE TPeoOpa30BaHUsl ANreOpPanyeCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Onnowiensl. OHOWIEH cTaHAAPTHOrO BUJa. CTENEHb OHOUJICHA.

Muorounensl. MHorousieH crasgapTHoro Buzaa. CTeneHb MHOrOYJIeHa.
CnoxeHue, BbIYUTAHUE, YMHOXEHUE U JieJieHne MHorowieHoB. [IpeoOpazoBanue
LEJI0T0 BBIpaXXEHUsI B MHOrowieH. KopHu MHOrouseHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMbI U KBaApaT Pa3HOCTU
JBYX BBIPOKECHUH, Ky0 CyMMBI M KyO pa3sHOCTH JABYX BBIPAKEHHM, pPa3HOCTh
KBaJ[paTOB JIByX BBIPAXKEHUW, MPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX
BBIPKEHUMN, CyMMa M pa3HOCTh KyOOB JBYX BBIPAKECHUI.

Pa3znoxenue MHOTrOWIIeHa HA MHOKUTENU. BeiHeceHre 00111ero MHOXKHUTEIS 32
CKOOKH. MeTo/1 rpylIupOBKH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHenue ¢ onHoM nepemenHoil. Kopens ypaBHeHusi. CBoCTBa ypaBHEHUM
C OJHOW IEPEMEHHOW. PaBHOCWIBHOCTP ypaBHEHUH. YPaBHEHHE  Kak
MaTeMaTH4eCKasi MOJEIb PEAIbHOM CUTYaALINH.



JluHerHOE ypaBHEHME C OJHOM MEPEMEHHOW. UMCI0 KOpHEW JMHEWHOTO
ypaBHEHHs. PernieHue TEKCTOBBIX 3aJad C MOMOIIbI0 JMHEWHBIX YpPaBHEHUHU.
JIuHeitHOE ypaBHEHUE, COAEPIKAILEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHENHOro ypaBHEHUS C ABYMs
nepeMeHHbIMU. CHCTEMBl JIMHEWHBIX YPAaBHEHUW C JBYMS TI€PEMEHHBIMU.
I'paduueckuit meTon pemieHWs CUCTEMbl JMHEWHBIX YpaBHEHUW C JBYMS
IIEPEMEHHBIMU. PellIeHNe CHUCTEM JMHEWHBIX YPAaBHEHHUM C ABYMs NEPEMEHHBIMU
METOJIOM TMOJICTAHOBKM M METOAOM cloxkeHus. Cucrema ABYX JIMHEWHBIX
YpaBHEHUU C IBYMs MEPEMEHHBIMU KaK MOJEIb PEabHON CUTYaLINH.

DyHKUNHA

Koopaunnara Toukn Ha npsiMor. UHCIOBBIE POMEXKYTKH. PaccTossHue Mexay
JBYMsI TOYKAMU KOOPJIUHATHOM MPAMO.

[IpssMmoyronbHasi cucreMa KoopAauHaT. AOcuucca M OpJMHAaTa TOYKM Ha
KOOpJMHATHOM TuiockocTu. [Ipumepsl rpadgukoB, 3aaaHHbIX Gopmynamu. UteHue
rpauKOB peabHBIX 3aBUCUMOCTEH.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuduHamu. [loHstue QyHkuuu.
OyHKIMS Kak MaTeMaTuueckas Mofellb peaidbHoro mpouecca. OOnacTh
omnpezeneHuss U obnacte 3HadeHU GyHKuuu. CrocoObl 3amaHus (PYHKIUU.
I'paduxk Gpynkuuu. [loHsTHa MakcuMyma U MUHHUMYMa, BO3pAaCTaHUs U yObIBAaHUS
Ha NMpUMEpPax peaabHbIX 3aBUCUMOCTEM.

Jlunetinas ¢dyHkius, e€ cBoicTBa. ['paduk nuHeiHoW ¢yHkuuu. ['paduk
bynkiumu y = [X|. KycouHo-3a1anHbie QyHKITUH.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBanpatnusie kopau. ApudmMerndeckuil KBaapaTHbI KOPEHb U €0 CBOMCTBA.
[lonaTHe wuppannoHaIbHOro 4wncia. JleMCTBHS C HMpPpPAUMOHAJIBHBIMH YHCIAMH.
CBoiicTBa IEMCTBUI C UPPALIMOHAIBHBIMU YrciaMu. CpaBHEHHE UPPALIMOHATIBHBIX
YHCEJL.

[IpencraBieHnss O PpAacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXeECTBa
HAaTypAJIbHBIX, LENbIX, PAlMOHAIBHBIX, JCUCTBUTENBHBIX uHncel. CpaBHEHHE
yucen. YucaoBble TPOMEKYTKHU.

HeiictBust ¢ ocrtatkamu. Ocrtatku creneHeld. [IpumeHeHne ocCTaTKOB K
PELIECHNIO YPAaBHEHUH B LIEJIBIX YUCIIaX U TEKCTOBBIX 3a1a4.

Pa3mepbl 0OBEKTOB OKpPYXAIOLIEr0 MHpA, JIMTEIbHOCTh IPOLIECCOB B
oKpyarouieM Mupe. CTaHIapTHBIN BUJ YUCIIA.

AnreOpanydecKkue BbIPaKeHUA

Anrebpandeckast apooOb. JlomycTuMble 3HAU€HHS TEPEMEHHBIX B JIPOOHO-
palMOHANIBHBIX  BbIpaXkeHUsiX. OCHOBHOE CBOMCTBO anreOpanyeckod apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXXEHUE U JEJICHHE alreOpanyeckux JIpoOei.
Brinenenue nenoit yactu anredOpanyeckoi 1poou.

Panmonanbabie BBIPAKECHUS. ToxecTBeHHbIE npeobpa3oBaHus
pPalMOHAJIBHBIX BBIPAKEHUM.

JlomycTuMble€  3HAYEHUs IEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmMernyeckue KBaJapaTHble KOpPHH. TOXIECTBEHHbIE MpeoOpa3oBaHMs
BBIPKCHUMN, ColepKaIuX apupMeTUIECKUEe KBAAPATHBIC KOPHH.

Crenenb ¢ 1enbiM MoOKa3aTreneM U €€ cBoicTBa. I[IpeoOpasoBanue
BBIPAKEHUH, COIEPIKAILNX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBanparnoe ypaBHeHue. @Popmyrna KOpPHEH KBAApPaTHOI'O YPABHEHUS.
KonnuecTBo neiCcTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
VYpaBHEHUS, CBOAUMBIE K JIMHEWHBIM YpPaBHEHUSIM WM K KBAJPAaTHBIM
ypaBHeHHsIM. KBagpaTHOE ypaBHEHUE ¢ mapamMeTpoM. PenieHrne TeKCTOBBIX 3a/1a4 C
IIOMOIIBIO KBaIPAaTHBIX YPaBHEHUM.

JpoOHO-parmoHanbHble  ypaBHEHHs. PemieHue  JIpoOHO-paliMOHAIBHBIX
ypaBHeHUI. PelieHne TEKCTOBBIX 3a7ad C MOMOIIBI0 JIPOOHO-PAIMOHATBHBIX
ypaBHeHUil. ['paduyeckas nHTepnpeTaius ypaBHEHU ¢ IBYMS TIEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoin. Ctporue n HecTporue HepaBeHcTBa. CloxeHne
U YMHOXXEHHE YHUCIOBBIX HEpaBEeHCTB. OIICHUBAHUE 3HAYECHUS BbIPAKECHUA.
JI0Ka3aTenbCTBO HEPABEHCTB.

[loHATHE O peleHMM HEPAaBEHCTBA C OAHOM NEepeMEHHOW. MHOXKECTBO
pelIeHui HepaBeHCTBa. PaBHOCWIBLHBIE HEPABEHCTBA.

JInHerHOE HEPaBEHCTBO C OJIHOM INMEPEMEHHOW M MHOXECTBA €ro PEIICHUM.
Periennie TMHENHBIX HEPABEHCTB C OJIHOW nepeMeHHOi. CUCTEMBI U COBOKYITHOCTH
JIMHEUHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHue TEeKCTOBBIX 3a1ad ¢
IIOMOILBIO JTUHENHBIX HEPABEHCTB C OTHOM IMEPEMEHHOM.

DOyHKIUU

OO6nacth onpeseNneHnsi 1 MHOXKECTBO 3HaueHU GyHKInHU. CriocoObl 3a1aHus
¢ynkuuid. ['padux pynkunn. Urenune cBoiicTB pyHKIMH 1o €€ rpaduky. IIpumepsr
rpa@uKoB QYyHKIHA, OTPAXKAIOIIUX PeaIbHbIE IPOLIECCHI.

Jluneitnast Qynkumsa. DYHKIMM, ONUCHIBAIOIIME TMPAMYIO H OOpaTHYIO
IPONOPIIMOHATBHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyukmun y = kX, y = kx + b, y = k/x, y = X3, y = VX, Y = |[X| u ux cBoiicTBa.
Kycouno-3aiannpie GyHKIUU.

9 KJIACC

Yuciaa ¥ BLIYHCTIEHUS



Kopenp n-i1 crenenm wu ero cpoicrtBa. CTeneHb C pPalUOHAIBHBIM
II0KA3aTeNIEM U €€ CBOMCTBA.

AuredpanvecKkue BbIPaKeHUs!

ToxecTBEHHbIE MPEOOpPa30BaHUS BBIPAXKEHUH, COAEpKAIUX KOPEHb N-if
creneHu. ToxaecTBEHHbIE MPEeOOpPa30BaHUsl BHIPAXKEHUM, COAEpKALIUX CTEMNEHb C
palMOHAJIbHBIM [TOKA3aTENIEM.

KBanparnein tpéxunen. KopHu kBagpatHoro tpéxuneHna. PasznoxeHue
KBaJPaTHOTO TPEXUJIEHA HA JJUHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

buksanparnsie ypaBHeHus. [IpuMepsl NpUMEHEHUT METOJIOB PAaBHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBI MEPEMEHHOMW, TpadUIecKOro MeToAa MpPU PpEHICHUH
ypaBHEHU 3-i U 4-i1 CTENEeHEN.

Pemenue apoObHO-panimoHaNbHBIX YPaBHEHUM.

Peurenne cucrem ypaBHEHHUI C IBYMs IEPEMEHHBIMU. PellieHre npocTenmmx
CUCTEM HEIMHEWHBIX ypaBHEHHWH ¢ AByMs TnepeMeHHbIMU. ['padudueckuii meTon
pELICHUSI CUCTEMbI HEIIMHEWHBIX YPAaBHEHHU C ABYMs IepeMeHHbIMU. Cucrema
JIBYX HEJIWHEWHBIX YpPaBHEHUN C JABYMS NEPEMEHHBIMHU KaK MOJENb peajJbHOU
CUTYyalUHU.

YucnoBsle HepaBeHCTBA. PelleHne NMHEWHBIX HEpPaBEHCTB. JlOKa3aTerbCcTBO
HEPaBEHCTB.

KBagpaTHble HepaBeHCTBA C OJHOM MepeMeHHOU. PelieHne KBaapaTHBIX
HEPABEHCTB IpaUueCKUM METOJOM M METOJIOM HMHTEpBajIoB. MeToJ MHTEPBAIOB
JUISl PallMOHAJIBHBIX HEpaBeHCTB. [IpocTelnne HepaBeHCTBA € MAPAMETPOM.

Pemrenne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ ABymMsi INepeMEHHBIMHU. PelnieHrne HEpaBEeHCTBA C JIBYMs
nepeMeHHbIMA. CHCTEMBI HEpPaBEHCTB C JByMsl mnepeMeHHbIMU. ['paduueckuit
METO/]Il PEUICHUSI CHCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DOyHKIUU

Oynkums.  CpoiictBa  QyHKIui:  Hyau  QYHKIUH,  TPOMEKYTKH
3HAKOTIOCTOSTHCTBA (DYHKITMHU, MTPOMEKYTKH BO3pacTaHHsl M yObIBaHUS (YHKITWH,
YETHBIE U HEYETHBIE (PYHKIIMU, HAUOOJIbIlIee U HAMMEHbIIIEE 3HAUYECHUS (PYHKIIUH.

KBampatnunas ¢ynkuus wu e€ cBoicTtBa. Mcmonb3oBaHHE CBOMCTB
KBaJipaTUYHOW  (QyHKIMU Ui pemieHus 3amad. lloctpoenme  rpaduxa
kBagpatnyHoi ¢yHknuu. I[lomokenne rtpaduka KBagpaTHUHON (YHKIMU B
3aBUCUMOCTH OT €& Koo duimenTos. I'paduku pynkumii y =ax2, y = a(x — m)?uy
= a(x — m)? +n. Ioctpoenre rpaguko GYHKIMI C HOMOILBIO IPEOOPA3OBAHUIA.

Hpo6Ho-nunelHas ¢pynkuus. Mccrnenopanue GyHKINMN.

Oynkius Y = X" ¢ HaTypaJIbHBIM MTOKa3aTeneM N u e€ rpaduk.

YucaoBble MOCJIe10BATEILHOCTH M MPOrPeCcCHH



[Tonsitue uwucinoBolt mocnenoBaTenbHOocTU. KoHeuHble M OEeCKOHEUHbIE
nocienoBarebHOCTH.  OrpaHudeHHas  MOCIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaroImiasi)  mocieaoBarelbHOCTh.  CrocoObl  3amaHus
[OCJIEOBATEIBHOCTU: OMUCATENIbHBIA, TAOJWYHBIA, ¢ TOMOLIBIO (HOPMYIBI N-TO
YJICHA, PEKYPPECHTHBIN.

Apudmernueckas u reoMmerpuyeckas mnporpeccuu. CBoHCTBa UJIEHOB
apupMETHIeCKO u TeoMeTpudeckoil mporpeccuii. Dopmynsl N-TO UIeHa
apumeTnyecKkoil u reomerpuueckord mnporpeccuid. @opmysbl CymMMBbl HEPBBIX N
YJICHOB apu(PMETHUECKON U reOMETPUYECKOM Mporpeccuil. 3aaun Ha MPOIEHTHI,
OaHKOBCKHE BKJa/lbl, KPEIUTHI.

IIpencraBieHne O CXOAMMOCTH IIOCIEAOBAaTEIBHOCTH, O CYMMHUPOBAaHUHU
OECKOHEYHO yObIBAIOIIEH F€OMETPUYECKON MPOTPECCUMU.

Meron MatemMaTrnueckor MHAYKIMU. [IpocTelime npuMepsl.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMbI YYHEBHOI'O
KYPCA «AJTEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHS IPOrpamMMbl IO MaTeMaTHKE
XapaKTEepU3yKTCs B YACTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHMA

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaTE€MAaTUKOB W POCCUMCKONW MAaT€MAaTH4YECKOM WIKOJIBI, K MCIOJIb30BAaHUIO JTHX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
pPa3IMYHBIX CTPYKTYp, SIBIEHUHM, MPOLEAYp TpaklaHCKOro oOiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHMS:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa3oBaHUs Ha MPOTSXKEHHHM BCEH KM3HU I YCHEMHOM NpodecCHOHATbHOM
JESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHI, OCO3HAHHBIM BBIOOpPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CHOCOOHOCTBKO K HOMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PELICHUH, PACCYKIEHUH, YMEHHUIO BUJIEThH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) neHHocTE HAY4YHOI'0 NNO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, TMOHUMAaHUEM MaTEMaTHUYECKOM HAyKW Kak cQepbl 4YeToBeYecKOi
NEATENbHOCTH, ATAloB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALMUHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MUPA, OBJIAJIEHUEM HAaBBIKAMH HCCIIEI0BATENIbCKOM IEATENbHOCTH;

6) ¢usuyeckoro BocnuTaHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO0 0JIaronoJy4ms:



TOTOBHOCTBIO TPUMEHSTh MaTEMAaTHYECKUE 3HAHUS B HHTEPECax CBOETO
30pOBbsl,  BEIEHHUS  3J0pOBOro  oOpa3a JKM3HU  (3J0POBOE  IHUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA U OTJAbIXa, peryaspHas ¢uznueckas
AKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEeKCHH, NPU3HAHUEM CBOETO
paBa Ha OUIMOKY M TAKOTO K€ MpaBa JPYyroro 4einoBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMS:

OpUEHTallMel Ha NMPUMEHEHWE MAaTeMaTUYECKUX 3HAHUU JJIsl PElIeHUs 3a7ad
B 00JJIaCTM COXPAaHHOCTU OKPY)KaloIIeH cpeabl, IUIaHUPOBAHUSA IOCTYNKOB U
OLICHKM HMX BO3MOXHBIX TOCIEICTBUM JIsI OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
IJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanuM K M3MEHAIIUMCS YCJIOBUSM CONMAIBHOW M MPUPOIHOM
cpeabI:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEIAEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AESATENbHOCTh, B TOM YHCIIe
YMEHUE YUYUTHCS Yy JPYTrUx JIOJIei, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKK Y KOMIIETCHIIUU U3 OMbITA JPYTUX;

HEOOXOJIUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (HOPMYIUPOBATH UJEH,
MOHSITHS, TUIOTE3bl 00 00BEKTaX M SIBJICHUSX, B TOM YHUCJIE paHee HEU3BECTHBIX,
OCO3HABaTh JACPUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIAaHUPOBATH
CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIONUNA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbI€ pElIeHUs U JeUCTBUS, (OPMYIUPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynmbrare ocBOeHUs MpOrpaMMbl 10 MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaronierocs 0Oyayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTepU3yIOIHECs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEILHBIMU  JIEHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHHUKATUBHBIMHU
JCHCTBUSAMH U YHUBEPCATBHBIMH PETYISATUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA
ba3zoBble jlornuecKkue 1efcTBUA:

BBIBJIITD M XapAaKTEPU30BaTh CYIIECTBEHHBbIEC INPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TMOHATUH, OTHOIICHWA MEXIy TMOHATUAMH, (POPMYIUPOBATH
OTIpeeNIeHHs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(UKauUH,
OCHOBaHUS /J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX IPOBOAMMOIO aHAJIN3A;



BOCIPUHMMATh,  (HOpMyIuUpoBaTb U  NPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIE, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOJCHUSIX W YTBEPXKICHUSX, MpejaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCHOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUCHUH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPKAEHUH (MpsSMblE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MAaTEMAaTUUYECKUX
(dakTOB, BBICTpaWBaTh APryMEHTAIUIO, MPHUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
NPUMEHSITh METOJ MaTEeMaTHYeCKOW WHIYKIIUUA, OOOCHOBBIBATH COOCTBEHHBIC
paccyKJIeHus;

BBIOMpATh CMOCOO perieHus y4dyeOHOM 3amauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  peUIeHUs, BbIOMpaTh HaumOoJee  MOAXONAIUMHA C  Yy4ETOM
CaMOCTOSITEIILHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbcKme 1eiicCTBUSA

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEIIbCKUA HHCTPYMEHT IO3HaAHMUS,
dbopMynHpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIiieMy,
CaMOCTOSITEJIbHO YCTaHAaBJIMBATh HMCKOMOE U JaHHOE, (POpMUpPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH IO CaMOCTOATENBHO COCTABJICHHOMY IUIaHY O3KCIEPUMEHT,
UCCIIEZIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITETLHO (HOPMYJIMPOBATHL OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBENEHHOIO  HAOJIONEHUS, HWCCJIEAOBAHMS, OKCIIEPUMEHTa,  OIICHUBATh
JOCTOBEPHOCTD MOJIYY€HHBIX PE3YJIbTaTOB, BBIBOAOB U 0000ILIECHUIA;

IPOrHO3UPOBATh BO3MOKHOE pA3BUTHE IIPOLIECCA, a TAKXKE BBIIBUIATH
NPEINONIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMH, JTaHHBIX,
HEOOXOJIUMBIX JIJIsl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAJU3UPOBaTh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS,

BEIOWpaTh (popmy mpencTaBieHUs WHGOpPMAIMM W WLTIOCTPUPOBATH
peniaeMble 3a/1a4ud CXeMaMu, AuarpaMmaMu, HHOM rpaduKoi U X KOMOMHAIUSAMU;

OLICHMBATh HAAEKHOCTh MH(OpPMALUK MO KPUTEPUSIM, MPEII0KEHHBIM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIe Y4eOHbIE AeHCTBUSA



BOCIIPHHHMMATh U (POPMYJIUPOBATH CYKJICHHS B COOTBETCTBHUU C YCIOBUSIMH U
HEeNsIMA OOIICHHMsSI, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOK) TOYKY 3pEHUS B
YCTHBIX U TMCHMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJYy pEIICHUs 3a/Jaudu,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XO7le OOCYXXJIEHHUsS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMBI,
npoOJieMbl, pelraeMoil 3aJaud, BBICKA3bIBATH WJEH, HAIlEJICHHBbIE HA TOUCK
pEIICHHs], COIMOCTABJISATh CBOM CYXKIEHHUS C CYKICHUSMH JIPYTrUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYMe€ M CXOJCTBO IMO3WIIMKA, B KOPPEKTHOU (opme
(bOopMyITHpOBaTH Pa3HOTIACHS, CBOM BO3PAKCHUS;

NPENICTABIIATh PE3YJAbTAThl PEIICHUS 3aJla4i, SKCIIEPUMEHTA, UCCIIEI0BaHMUS,
IPOEKTa, CaMOCTOATEIHLHO BBIOMpaTh (GopMaT BBICTYIUICHHS € Yy4€TOM 3ajaad
NIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHUH;

MOHMMATh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYaTbHOU
paboThl TpM peHICHHH Y4YeOHBIX MaTEeMAaTHYeCKHX 3ajad, NPUHUMATh IIeNb
COBMECTHOM JEATENhHOCTH, IUTAHHPOBATH OPTaHHW3AIMI0 COBMECTHOW pabOTHI,
pacmpenensaTh BUILI padOT, JOTOBapHWBAThCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001TaTh MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX dopmax paboThl (0OCYyXaeHHUs, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» W HWHBIC); BBINOJHITH CBOK YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYrUMHU UYJIE€HAMH KOMAaHBI, OIICHUBATH
Ka4ecTBO pe3ysibTaTa M KadecTBO CBOEro BKJIaJa B OOMUN pe3yiapTaT IIo
KpUTEPUSIM, CHOPMYIIMPOBAHHBIM yUYaCTHUKAMU B3aMMOJICHCTBUS.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUA
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI JJIsI PEIICHUS B JKM3HEHHBIX M Y4YEOHBIX CUTYAIMSX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOJAXOAaX MPUHIATHUS pelieHui (MHANBUIYaIbHOE,
TPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIICHUs 3ajJadd (WIA €ro
4acTh), BBIOUpPATh CMOCOO pEIICHUST € YYETOM HMEIOIIUXCSI PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BapHUAHTHI
peleHui ¢ y4éToM HOBOM HH(pOPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

BJAJ€Th CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MpOLlecca U pe3ysbTaTa
pelIeHHs] MaTeMaTUIeCKO# 3a/1auk, CAMOMOTHUBAIIUU U PEIICKCUU;

pEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7ayH,
BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBUE PE3yJbTaTa JEATEIHbHOCTH TOCTABJICHHOW IEIH U
YCIIOBUSIM, OOBSICHATH MPUYMHBI TOCTHKCHUS WIIM HEOCTYIKEHUS TSI, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQKATh SMOIMU TMPU H3YYCHUH MaTEeMaTHYECKUX OOBEKTOB M (DAKTOB,
JaBaTh SMOIIMOHAJILHYIO OIICHKY PEIICHUS 3a/1auu.

HPEAMETHBIE PE3YJIBTATBI

K koHiy 00y4yeHus B 7 Kaacce oOy4aroIMACs NOTYyUUT CIAEAYIOIINE TPEIMETHbBIE
pPEe3yIbTaTHI:

Yucaa v BbIYMCICHUS

PauunonannpHbBIC YKCa.

[lepexoguTh OT OfHOM (HOPMBI 3AMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

Hcnonp30BaTh NOHATHS MHOXKECTBA HATYpPaJbHBIX YHCEI, MHOYKECTBA LIENBIX
YHUCeJl, MHOXKECTBA PALMOHAIBHBIX YHUCENI MpPH pPELIeHUH 3a4ad, MNPOBEICHUU
pacCy)IAEHUN U JOKa3aTEIbCTB.

[TonnmaTh 1 OOBACHATH CMBICI MO3UIIMOHHON 3alMCH HATYPAIBHOT'O YHCTIA.

CpaBHHBaTh M YIOPSI0YMBATh PALMOHAJIBHBIE YHACIA.

BoInonHsTh, co4eras YCTHbIE M NHCbMEHHBIE NPUEMBI, apu(PMETHUYECKue
JEICTBUS C pallMOHAJIBLHBIMHU YKCIAMH, UCIIOJIB30BATh CBOWCTBA YMCEN U MpaBUiia
JNEVUCTBUA, NPUEMBI pAllMOHATIbHBIX BBIYUCIICHUM.

BBITIONTHATH IEWCTBUSI CO CTENEHAMU C HATYPAJIbHBIMU MTOKA3aTEIMH.

HaxonuTth 3Ha4YeHHs] YMCIIOBBIX BBIPAXKEHUH, COJEPKAILIUX pPallMOHAJIbHbBIE
ylyclia M CTENEHU C HaATypajbHBIM I[IOKa3aTelieM, MNPUMEHSTh pa3HOOOpa3HbIe
CIOCOOBI ¥ MPUEMBI BBIUKCIIEHUS, COCTABJISATh U OLICHUBATH YMCIIOBBIE BHIPAKCHHUSI
IpU PELICHUH NMPAKTUYECKUX 3a/1a4 U 33/1a4 U3 APYruX y4eOHBIX MPEIMETOB.

OkpyrisiTe  4yMclIa € 33JaHHOM TOYHOCTBIKO, a TAaKXe MO CMBICIY
NPAaKTUYECKOM CHUTyalluu, BBINOJHATh NPHUKUIAKY UM  OLEHKY pe3yJbTaTa
BBIUMCIICHUM, OLIEHKY 3HAYEHHWM YHCIIOBBIX BBIPAXKECHUM, B TOM YHCIE MPHU
pELIEHUH MPAKTUYECKUX 3a4au.

PemaTte TekcTOBBIE 3alauu  apUPMETHUECKUM CHOCOOOM, HCIOJIb30BaTh
TaOJMIIBI, CXEMBbI, YEpPTEXKH, APYTHE CpPEACTBA IMPEACTABICHHUS HJaHHBIX MpU
pELIeHNH 3a1ad.

PemaTtp mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEIUYMH, MPONOPIUOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMH, HHTEPHPETUPOBATH
pe3yabTaThl PEUICHHs 3a7ad ¢ y4€TOM OTPAaHUYCHHUI, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.



J1enmmMOocCTb.

Jloka3pIBaTh U MPUMEHSATH NPU PEIICHUN 33/1a4 IPU3HAKKU ACIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku AETUMOCTH CyMMbI U TIPOU3BEJCHUS 1IETIBIX YUCET.

PacknanpiBaTh HA MHOKUTENIU HATYpaIbHbIE YHCIA.

CB0OOHO OMEpUpPOBATH MOHATUAMHU: YETHOE YHCIIO, HEUYETHOE YHUCIIO,
B3aMHO MPOCTHIE YHUCIIA.

HaxoauTs HamOombIMiA OOIIMI JeIUTEIh M HaWMMEHbIIee o0Imee KpaTHOe
Yyuces ¥ UCIOJIb30BaTh UX MPU PEIISHUH 3a]1a4, TPUMEHATh aJIrOpUTM EBKiHaa.

OnepupoBaTh TMOHATHEM OCTaTKa [0 MOIYJI0, TPUMEHATh CBOMCTBA
CpPaBHEHUN MO MOAYJIIO.

AnreOpanvecKkue BbIPasKeHUS

Bripaxkenust ¢ nepeMeHHbIMHU.

Hcnonp3oBaTh anredOpandeckyrd TEPMUHOJIOTUIO U CHMBOJIUKY, MPUMEHATH
e€ B IpoIiecce OCBOCHUs y4eOHOI0 MaTepHaia.

Haxonute 3HaueHUsT OYKBEHHBIX BBIPOKCHHM TPH 3aJlaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSATHE  TOXKAECTBA,  BBIMNOJHATH  TOXKICCTBEHHbIC
npeoOpa3oBaHus BRIPAKCHHH, JOKa3bIBaTh TOXK/IESCTRA.

MHOro4JIeHHI.

Beimonuate  mpeoOpa3oBaHus — IIEJIOT0  BBIpaKEHHWS B MHOTOWICH
MIPUBEICHUEM TTOTOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BoinonHsATh 1eMcTBUS (CI0KEHHE, BRIUUTAHHWE, YMHOKEHHE) C OJHOWICHAMHU
U C MHOTOUJICHAMU, PUMEHSTh (DOPMYIIBI COKPAIIEHHOIO0 YMHOXEHUS (KBaApatT u
Ky0 CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJIpaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIC JIJIs YIPOILICHUS BHIYUCICHUN.

OcCyliecTBIATh PA3I0KEHUE MHOIOWICHOB HA MHOXHUTEIHW C TOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOMKHTEIS, TPYINIUPOBKHU CJIaraeMbIX, MPUMEHSS
(bopMyIbl COKPAIIEHHOT'O YMHOXKEHHS.

[IpumensTH MpeoOpa3oBaHUsI MHOTOWICHOB JIJIsl PEIIEHUs PAa3IudYHBIX 3a]1a4
13 MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3 peaIbHOM MPaKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTENEHEM C HATYPAIbHBIMU ITOKA3aTEISIMM IS
npeoOpa3oBaHus BEIPAKCHUM.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OOHOM MEPEMEHHOM, MPUMEHSAS IpaBUia
nepexojia OT UCXOJHOTO YPaBHEHUSI K PaBHOCUILHOMY emy. [IpoBepsTh, siBisieTcs
JIM YUCJIO KOPHEM YpaBHEHMUSI.

[TonOupats npuMepbl TAp YHCEN, SBISIOMIUXCA PEIICHUEM JIUHEHHOIO
YpaBHEHHUS C IBYMS IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMU, MONB3YyACh TpadUKOM, MPUBOJUTH HPUMEPHI PEUICHUS
ypaBHEHUSI.

PemaTp cucTeMbl IByX JIMHEHHBIX YPaBHEHUI C IByMsl IEPEMEHHBIMHU, B TOM
quciie rpaguuecku.

CoctaBnaTh M pemiarh JMHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEWHBIX
YPaBHEHUII 1O YCJIOBHIO 3aJayd, WHTEPHPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ayil MOJy4YEHHbIN pe3yJIbTar.

DOyHKIUU

Koopnunate! u rpaduku.

N300pakaTh Ha KOOPIMHATHOM IPSIMOI TOUKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3aAIMUCHIBATH YHCIOBbIE IPOMEXYTKH Ha
anredpanvyecKoM si3bIKe.

OTMeyaTh B KOOPAUHATHOM IJTIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpAUHATaM.

O yHKINH.

Crpoutb rpaduku TMHEUHBIX (PYHKIHIA.

OnuceiBaTh € MOMOIIbIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIUYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, 1I€HA, KOJMYECTBO, CTOMMOCTb,
IPOU3BOJUTEIBLHOCTD, BPEMsl, 00bEM padOTBHI.

Haxonute 3HaueHrne QyHKIMM M0 3HAUECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a WHGOpMaIWH,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPUKOB PeaJIbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

Wcnonb3oBaTh cBoiicTBa (GYHKUMNA ISl aHanu3a TpadUKOB peadbHBIX
3aBUCUMOCTEH (HYynIH (DYHKIIMH, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA (YHKIIUH,
OPOMEXYTKHA BO3pacTaHusl U yObIBaHMA (YHKIUH, HAUOOJblIee U HAUMEHbIIee
3HaYCHUS (PYHKIINHN).

Wcnonb3oBaThk rpaduku AJis UCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH, MpHU
pElIeHUH 3a7a4 U3 IPYTruX YU4EOHbIX PEIMETOB U PEeaTbHOMN )KU3HU.

K xonity oOyuenus B 8 kiacce 00ydyarOmMics MOTYYUT CASAYIONTNE TPEAMETHBIC
pE3yIbTaThI:
Yucja ¥ BIYUCIEHUS
HNppauunonanbpHble YnCIa.
[loHumaTh W WCHONB30BaTh IIPEACTABICHUS O PACHIUPEHUH YHUCIOBBIX
MHO>KECTB.
CB00OOSHO OTEepUpOBaTh MOHSATUIAMU: KBaJAPATHBIA KOPEHb, aprU(PMETUUCCKUN
KBaJIPATHBIM KOPEHb, UPPALIMOHATIBHOE YHCII0, HAXOIUTh, OLICHUBATH KBAJIPATHBIC
KOPHH, UCTIONB3YS  IPU  HEOOXOAUMOCTH  KaJbKYJATOD, BBINIOJIHSITh



npeo0pa3oBaHusl BBIPAKEHUHN, COJEp)KAUIMX KBAJApPAaTHbIE KOPHHU, HCHOIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh HauyajdbHbIE MPEACTABICHHUS O MHOXKECTBE JEWCTBUTEIBHBIX
YHCell JUIsl CPABHEHHMSI, OKPYTJIEHUSI U BBIUMCIEHUM, N300paxaTh IEHCTBUTEIbHbBIC
Yyycila TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

Hcnonp3oBaTh 3amucu OONBIIMX W MalbIX YUCEN C IMOMOILBIO JIECATUYHBIX
npobeir u creneHel uucina 10, 3anmuchiBaTh U OKPYIUISITH YUCIOBBIE 3HAUCHUS
peabHBIX BETUYHH C UCIIOIb30BAHUEM PA3HbIX CUCTEM U3MEPEHMIA.

J1enmMMOCTb.

CB0oOOAHO oOmepupoBaTh MOHATHEM OCTaTKa IO MOAYJIO, HPUMEHSITh
CBOMCTBA CPaBHEHUH IO MOJYJIO, HAXOIUTHh OCTATKA CYMMBI M IPOU3BEIECHHUS 10
JTAHHOMY MOAYJIIO.

Auire0OpanvecKkue BbIPaKeHUs!

Jpo6Ho-paimoHalIbHbIE BEIPAKEHUS.

Haxonute pomycTUMble 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PaLlMOHAJIBHBIX
BBIpAKEHUSX.

[IpuMeHsITH OCHOBHOE CBOWMCTBO PaIlMOHAIBHOM JIPOOH.

BrimonusaTh npuBeeHNe anredpandeckux aApodeil Kk oblieMy 3HaMeHaTemto,
CIIOKEHUE, YMHOXKEHUE, JIETICHUE aIre0Opandeckux Jpooei.

BhINONHATE TOXAECTBEHHBIE MPE0OPa30BAHUS PALIMOHATIBHBIX BHIPAKEHUIA.

[IpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEHICHUS Pa3IUYHbIX 33/1a4 U3
MaTEMAaTHUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHOW MPAKTUKHU.

Crenenu.

[IpuMeHsATh TOHATHE CTENEHW C LEeIbIM IOKAa3aTelieM, BbIIOJHATh
npeoOpa3zoBaHus BEIPAKEHUM, COIEPKAIINX CTENEHU C IIEJIBIM MTOKA3aTeNeM.

NppanmonanbHble BEIPaKEHUS.

Haxonute 1onycTrMble 3HAUYEHUS IEPEMEHHBIX B BBIPAKEHUAX, COAEPIKAILINX
apu(pMeTnYecKre KBaJpaTHbIe KOPHHU.

Boimonusate npeobpa3oBaHUs UPPALMOHAIBHBIX BBIPAKEHUN, HCHOJb3Ys
CBOWCTBA KOPHEMN.

YpaBHeHUs] U HEPABEHCTBA

Pemrats kBajpaTHbIE YpABHEHHUS.

Pemate apobHO-panmoHanbHbIE YPABHEHHUS.

PemaTtp nuHeEHHbIE ypaBHEHMs C [apaMeTpamH, HECIOKHbBIE CHUCTEMBI
JIMHEWHBIX YPABHEHUH C MapamMeTpamu.

[IpoBOAUTE HCCIIEIOBaHNS YPABHEHU U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
npuMeHEeHHueM TrpaduyecKux TpelacTaBlieHui (ycTaHaBIWBaTh, WMEET JIU
YpaBHEHUE WM CHUCTEMA YPAaBHEHHWW pEIIEHUS, €CIU HMEET, TO CKOJIBKO, M
nmpouee).



[lepexoauth OT cioBecHON (HOPMYIMPOBKU 3ajaud K e€ ainreOpanyeckoit
MOJEIM C TIOMOIIBK) COCTABJICHUS YPAaBHEHHS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IpuMeHsT, CBOMCTBAa YKCIOBBIX HEPABEHCTB JJISI CpPAaBHEHUS, OICHKH,
pelIaTh JMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpa@uyuecKyr0 WUIIOCTPALMI0 MHOXKECTBA PEIICHWNA HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUNHA

[TonuMaTh ¥ UCHONAB30BaTh (PYHKIMOHAJIBbHBIC MOHITUS U SI3BbIK (TEPMUHBI,
CUMBOJIMUECKHE 00O03HAYEHHMsI), ONMPEACNITh 3HaueHHe (YHKIMHM 10 3HAYEHUIO
aprymeHTa, ONpeaensaTh CBoMCTBa (PyHKINH 110 e€ Tpaduky.

Crpoutb rpaguku GyHKUUN , OMUCHIBATH CBOMCTBA YHUCIOBOM (DYHKLIHMH IO
e€ rpaduxy.

K koHI1ty 00y4enust B 9 ki1acce 00y4aromuics MOJIyduT CIEAYIOIINUE IPEIMETHbIE
pe3yJbTaThl:

Yuciia 1 BEIYUCTICHUA

CBOOOIHO oOIEpUpPOBaTh MOHATHSAMU: KOPEHb N- CTENEHW, CTENEHb C
palMOHAJIbHBIM [I0KAa3aTelIeM, HAaXOAUTh KOpPEHb N- CTENEHU, CTENEHb C
palMoHaIbHBIM TOKAa3aTeleM, HCIONb3ysd IPU HEOOXOAUMOCTH KaJbKYJIATOD,
IIPUMEHATH CBOMCTBA KOPHS N- CTENEHH, CTEIIEHU C PALIMOHAJIBHBIM IOKA3aTENEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JAEHCTBUTENBHBIX YHCEN NPU PEIICHUU
3a/1a4, MPOBEAECHUN PACCYXKICHUN U JI0KA3aTEIbCTB.

CpaBHMBaTh M  yNOpPSAIOYMBATH JCUCTBUTENBHBIE YMCIA, OKPYIVIATH
JEHCTBUTENBHBIE YUCIIA, BBIIIOJHATD IPUKHUIKY PE3YJIbTaTa BBIYUCICHHUM, OLICHKY
YUCJIOBBIX BBIPAXKEHUM.

Aure0panyecKkue BbIPaKeHUs!

CB0oOOAHO oOmepupoBaTh MOHATHEM KBAJAPAaTHOrO TpEXUIeHa, HAXOIUTh
KOpPHHU KBaJpaTHOI'O TPEXUJICHA.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA JJUHEWHBIE MHOKUTEIIH.

YpaBHeHUs M HEPABEHCTBA

Pemars siMHEMHBIE M KBAaApPATHBIE YPABHEHMS, YPaBHEHUsS, CBOIAIIMECS K
HUM, IPOOHO-PALMOHATILHBIE YPAaBHEHUS.

Pemrats HECOKHBIE KBaAPaTHBIE YPABHEHUS C TAPAMETPOM.

Pemrars yiMHEVHBIE HEPABEHCTBA, KBAaJpaTHBIC HEPABEHCTBA, MCIIOJIb30BATh
METOJ] MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPAaBEHCTB Ha YHUCIIOBOM MpPSIMOMH,
3alMCHIBATh PEUIEHUE C IIOMOLIBI0 CUMBOJIOB.

Pemate cucrembl ABYX JIMHEHHBIX YPaBHEHUU C JBYMsI I[IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIACTCS JIUHEHHBIM.

Pemate HeC0KHBIE CUCTEMBI HETMHENHBIX YPABHEHUH C MAPAMETPOM.



[IpuMeHsTh METO/IbI PABHOCWIBHBIX MPEeoOpa30BaHMM, 3aMEHbI IIEPEMEHHOM,
rpaduyecKoro MeTo/Ia Mpu pelieHur ypaBHEHUH 3-i1 u 4-1 cTerneHel.

Pemlatb  cucTemMbl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, U300pakaTh pEUICHUE CHUCTEMBI
HEPaBEHCTB HA YUCJIOBOM MPSIMOM, 3alMUCHIBATh PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Pemlatb ypaBHEHHs, HEpaBEHCTBA MU MX CHUCTEMbI, B TOM YHCIE C
OTPaHUYECHUSIMU, HATIPUMEP, B LIETbIX YHUCIIAX.

[IpoBOAUTH HCCIIEIOBaHMS YPABHEHUM U CUCTEM YpPaBHEHUM, B TOM UYHCIIE C
NpUMEHEHHEM Tpaduyeckux TMpeacTaBieHui (ycTaHaBluBaTh, HWMEET JIU
YpPaBHEHHE WM CHCTEMA YpPaBHEHUN pEIIEHUS, €CIM HMEET, TO CKOJbKO, U
npoyee).

Pemiath TEKCTOBBIE 3ajauu  aJIreOpauvdeckuM CIOoCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA M UX CUCTEMBI ISl COCTABJICHUS
MaTeMaTH4YEeCKOW MOJEIM pealbHOM CHUTyallud WIM [PUKIAJHOW 3a1a4H,
MHTEPIPETUPOBATH MOTYUYCHHBIEC PE3YJbTATHI B 3aJJAHHOM KOHTEKCTE.

YucaoBbie MOCTE0BATEIbHOCTH U IPOrPecCcHun

CBOOOIHO omepupoBaTh MOHATUSIMHU: 3aBUCHUMOCTb, (YHKIHMS, Tpapuk
(GyHKUIMK, TmpsMas MPONOPUHUOHAIBHOCTb, JIMHEWHAas (QyHKUUsA, OOpaTHasd
MPOMOPIUOHATILHOCTD, Mapadosia, Turepoosia, KyCOuHO-3a1aHHast PYHKIIHS.

UccnenoBath PyHkIiuio mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (DYHKIIMIA:
00J1aCTh OTpENeNeHHsl, MHOXXECTBO 3HAYCHHM, HYIM (GYHKIHHU, MPOMEXYTKH
3HAKOIMOCTOSIHCTBA, MPOMEXYTKA BO3pacTaHUsi H yObIBaHUSA, YETHOCTh U
HEYETHOCTh, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAUYCHHUSI, ACUMIITOTHI.

Pacno3naBath kBagpatuyHyro QyHKIHIO 110 (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaIPATUIHBIX (YHKIIUN U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUH.

OmpenensaTe MonoxeHue rpaduka KBaApaTUIHOW (PYHKIIMH B 3aBUCUMOCTH
oT €€ K03 (HUITUEHTOB.

Crpoutrb rpaduk  KBagpaTUUYHOM  (YHKUMH, OMNHUCHIBATH  CBOMCTBA
KBaJpaTUIHON (PyHKIMU 10 € TpaduKy.

Hcnonw3oBaTh cBOMCTBA KBAAPATUUHOW (DYHKIIMU JJIsI pELICHUS 3a]1a4.

Ha npumepe kBagparuunoit GpyHkimu ctpoutsh rpaduk Gynkiuun y =af(kx +
b) + ¢ ¢ momorbio peodpazoBanuii rpaduka Gyukiun y=Ff(X).

NnnrocTtpupoBaTh C MOMOMBIO rpaduKka peabHYI0 3aBUCUMOCTh WU
MPOIIECC 0 UX XaPaKTEPUCTUKAM.

ApudmMeTrnyeckasi 1 reoOMeTPpUYECKas MPOrPeccCuu

CBOOOIHO OTIEPUPOBATH MOHATUSMHU: TTOCIEA0BATEIBHOCTD, apupMeTHIeCcKast
U TEOMETPHUUECKas MPOrPECCUMU.



3amaBaTh IOCJIEIOBATEIBHOCTH PA3HBIMH  CIOCOOAMHU: OINMCATEIbHBIM,
TaOJIMYHBIM, C IOMOLIBIO (POPMYJIBI N-T'O WiIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCICHHMS C HUCHOJb30BaHUEM (opMyln N-ro  uieHa
apu(PpMETHYECKON 1 T€OMETPUUECKON MPOrPECCUil, CYMMBI IEPBBIX N YJIEHOB.

N300paxarh ujeHbl IMOCJIENOBATEILHOCTH TOYKAMU HA KOOPJIMHATHON
IUIOCKOCTH.

PemaTp 3amaum, CBSI3aHHBIE C YHCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCIIE€ 3a/1a4¥ U3 PEabHOM JKU3HU (C UCIOJIb30BAHUEM KAJIBKYJSATOPA, HU(POBBIX
TEXHOJIOTHI).

PacriosHaBaTh ¥ NOPUBOAUTH NPUMEPbl KOHEYHBIX M  OECKOHEYHBIX
NOCJIEOBATEIIBHOCTEN,  OTPAaHUYEHHBIX  IOCIEAOBATENIbHOCTEH, MOHOTOHHO
BO3pacTaronux (YObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

VMeTp npeacTaBieHue O CXOAUMOCTH IOCIEA0BATENIBHOCTH, YMETh HAXOAUTh
CyMMy OE€CKOHEYHO yOBIBaIOIIEeH reOMETPUUECKOI MPOrPeECCHH.

[IpuMeHsATh METO MAaTEMAaTUYECKOW HHIYKLIUH [IPU PEIIEHUH 3a/1a4.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC

Ha3zBanue paznena
(Tembl) Kypca

OcHoBHOE COICPIKAHNUC

OCHOBHBIE BUJIBI 1EATEIILHOCTH
oOy4Jaronuxcs

Yucta ¥ BBIYUCIIEHUS 11
palMoHaJIbHBIE YUCa
(mOBTOpEHME)

PaunonanpHbie yncna.
CpaBHeHue, ynopsiiouuBaHue

U apu(pMEeTUUECKUE JICUCTBUS

C PAalMOHAIBHBIMU YHCIIAMMU.
Yucnosas npsimas, MOJ1yJIb YUCIA.
[IponeHTsI, 3anuch MPOLIEHTOB

B BHJIE ApOOH U IpoOH B BHUJIE
MPOLIEHTOB. TpHr OCHOBHBIE 3a/1a4U
Ha IPOLICHTHI.

Pemenune TekCTOBBIX 3a1a4
apuMeTHIECKUM CIIOCOOOM.
Pemenue 3amau u3 peabHOU
MIPAKTUKHA HA YacTH, IPOOH,
MPOLECHTHI, IPUMEHECHUE
OTHOILLIEHUI U IPOIOPLUI

MIpY pEUICHNU 3a/1a4. PeanbHbie
3aBUCUMOCTH; PELIECHUE 3a1a4

Ha JIBIDKCHHUE, paboTy, TOKYIIKH,
HaJIOTH

CucreMaTu3upoBaTh M 000OTaIIaATh
3HAaHUA 00 OOBLIKHOBEHHBIX U JECATUYHBIX
TPpOOSIX.

CpaBHUBATH U YIIOPSA0UYHUBATEH APOOH,
npeoOpa3oBbIBas IPHU HEOOXOIUMOCTH
JIECATUYHBIC IPOOU B OOBIKHOBEHHBIE,
OOBLIKHOBEHHBIE B JIECITUYHEIE,

B YaCTHOCTH, B OECKOHEUHYIO ICCITUIHYIO
JPOOb.

[TpumeHsaTh pa3HOOOpa3HBIE CIIOCOOBI

Y TIPUEMbI BBIYUCIICHUS 3HAYCHUHT
JPOOHBIX BBIPAXKEHUH, COJIEpIKAIITUX
OOBIKHOBEHHBIE U JECATUYHBIE TPOOH:
3aMEHATh MPU HEOOXOIUMOCTH
JECATUYHYIO IpOOh OOBIKHOBEHHOM

1 OOBIKHOBEHHYIO JECATUYHOM,
IPUBOJIUTH BBIPAKCHHE

K popme, Hanboee ynoOHOM

JUTSI BBIYMCIICHUH, Pe0Opa3OBhIBATH
JIPOOHBIC BRIPAKEHHUS HA YMHOXKEHUE

19



U JIeJICHUE JIECATUYHBIX ApoOei

K JICUCTBUSIM C LEJIBIMA YUCIIAMHU.
Pemats 3aaum Ha yacTw,

MPOIIEHTHI, IPOIOPIIUH,

Ha HaxoXkJIeHue IpoOu (TIpo1IeHTA)

OT BEJIMYUHBI ¥ BEJTUYUHBI

1o ee Ipoou (MPOLIEHTY), APOOH
(mporieHTa), KOTOPBI COCTABIISAET OTHA
BEJIMYMHA OT APYTOM.

[IpuBoauTh, pa3OupaTh, OLIEHUBATD
pa3IuYHbIC PELICHUS, 3aIIUCH PEILICHUN
TEKCTOBBIX 3a/ay.

Hcnonb30BaTh TaONHUIIBL, CXEMBbI, YEPTEKH,
IPYTHUE CPEICTBA NPEICTABIICHUS TaHHBIX
P pELIECHUU 3a]1a4H.

Pacnio3naBaTh 1 OOBSICHATE, OMUPASICH

Ha OIpEAEICHHUS], PSIMO
IPOIOPIIMOHATIBHBIE U 00PAaTHO
MIPOINOPLIMOHATILHBIE 3aBUCUMOCTH MEXITY
BEJIMYMHAMH;; IPUBOAUTH IPUMEPHI 3TUX
3aBUCUMOCTEHN U3 PEaAIbHOIO MUPA,

U3 JIPYyruxX y4eOHbIX NPEIMETOB.

Pemats npakTHKO-OPUEHTHUPOBAHHBIC
3a/1a4y, Ha IPUMEHEHHE po0eH,
IIPOIICHTOB, IPSIMOM 1 0OpaTHOU
IIPONIOPLIMOHATIBHOCTEH, ITPONIOPLIUN
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DYHKIMN: KOOPIUHATHI
u rpaduxu. OyHkunu

17

KoopaunaTa TOYKH Ha IPAMOIA.
YucioBbIe MPOMEKYTKH.
PaccrosiHue Mex 1y IByMsI TOUKaMHU
KOOPAMHATHOM IPSIMOM.
[IpssmoyronpHas cucrema
KoopauHaT. AGcIucca u opJuHaTa
TOYKHU Ha KOOPJIMHATHOM
wiockoctu. [Ipumepsl rpadukos,
3aJJaHHBIX (POpPMYTaMH.

Urenue rpadukoB peaabHbIX
3aBUCUMOCTEM.

O yHKIHOHAJIbHBIE 3aBUCUMOCTH
Mexay BennuuHaMu. [lousitue
bynakiuu. OyHKIUSA KaK
MaTeMaTH4eCcKast MOJIEIb
peanbHOro npoiecca. O6yacTh
oTpeeNieHus U 00J1acTh 3HAUECHU I
dbyukmuu. CiocoOsI 3a1aHus

¢bynkuuu. ['padux pyHKIMN

N300pakaTth Ha KOOPIMHATHOM MPSIMO
TOUYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJMHATaM, JTy4H, OTPE3KU, UHTEPBAJIbI;
3alKMChIBATH UX HA aJIre0OpanyeckoM S3bIKE.
OTMeyaTh B KOOPJUHATHOM IJTIOCKOCTH
TOYKH 110 33JIaHHBIM KOOPAUHATAM; CTPOUTD
rpayKH HECIOXKHBIX 3aBUCUMOCTEH,
3a/laHHbIX (OpMYJIaMH, B TOM YHCIIE

C TIOMOIIIBIO TU(PPOBBIX TAOOPATOPHUIA.
[IpumeHsTh, U3y4yaTh IPEUMYLIECTBA,
MHTEPIPETUPOBATH Tpaprueckuii crocod
Npe/ICTaBIICHUS U aHAIN3a Pa3HOOOpa3HOU
KU3HEHHOW WH(OpMAaIIu.

OcBauBaTth NOHATUE (YHKIIMH, OBJIA/IEBAThH
(YHKIMOHAIBHOW TEPMUHOJIOTHEH.
Haxonute o6nacTs onpeneneHus u 001acThb
3HAUYCHUU (PYHKIIMH.

Hcnonb3oBath paznuyHbie CrIOCOObI 3a1aHus
%:19012078

Hcnonb3oBaTh cBOWCTBA QYHKITAN

JUIsl aHalM3a rpauKoOB peabHbIX
3aBUCUMOCTEH (Hynu QYHKIUH,
IPOMEXYTKHU 3HAKOMOCTOSHCTBA (DYHKIIUH,
OPOMEXYTKH BO3pacTaHusl U yObIBaHUS
(GyHKIMK, HAUOOJbIIEE U HAMMEHbIIIEe
3HAUCHUS (DYHKITIH)

21



AnreOpandeckue
BBIPAKEHUS : BRIPAKEHUS
C ICPEMECHHBIMHU

BripaxkeHue ¢ mepeMeHHBIMH.
3HaueHUE BBIPAKCHUS

¢ nepeMeHHBIMU. [IpecTaBnenne
3aBUCUMOCTH MEX]Ty BETMINHAMU
B BUJIe (hopmyJibl. Beraucienus
1o ¢popmysiam

OinazieTh aredpandecKomn
TEPMHUHOJIOTHEN U CUMBOJIUKOM,
IIPUMEHSTH €€ B IPOLECCE OCBOCHUS
y4eOHOro MaTepHaia.

Haxonuth 3HaYeHUs BBIpaKEHUHN

C ICPCMCHHBIMHU IIPU 3a/IaHHBIX 3HAYCHUAX

MIEPEMEHHBIX; BBIOJIHSITH BHIUUCICHUS
o (hopMyam, TOIyCTUMBIE 3HAUCHUS
IIEPEMEHHBIX

YpaBHEHUS U CUCTEMBI
YPaBHEHUN: JINHENHBIC
YpaBHEHHUS

10

YpaBHEHHE C OJTHOU ITIEPEMEHHOM.
Kopens ypaBHenus. CBoiicTBa
YPaBHEHUU C OAHOM ITEPEMEHHOM.
PaBHOCUIIBHOCTD YpaBHEHHUM.
YpaBHEHHE Kak MaTEMaTUUECKAs
MOZEJIb PEATIbHON CUTYaLINH.
JIuHetHoOEe ypaBHEHHUE C OJTHOU
nepeMeHHou. Yncio KopHe
JIMHEVMHOTO ypaBHEeHuUs. Perienue
TEKCTOBBIX 3a7a4 C IOMOLIBIO
JIMHEVHBIX ypaBHEHUU. JIMHEHHOE
YPaBHEHHE, COAEpKAIIEE 3HAK
MO YJIS

Pewate nuHelHOE ypaBHEHUE C OJHOU
IIEPEMEHHOM, MPUMEHSIA ITPAaBUIIA
nepexoia OT UCXOJHOI'O0 YPaBHEHUS

K PaBHOCHJIbHOMY eMy 00Jiee IPOCTOro
BHJIA.

[IpoBepsTh, ABIAETCS JTU KOHKPETHOE
YUCJIO0 KOPHEM YPaBHEHUSI.
OnpenensiTe 4YUCIIO KOPHEN TUHEUHOTO
YpaBHEHMUSI.

Pemare inHENHOE ypaBHEHME,
cozieprKallee 3HaK MOJYJIS.
CocraBisTh U penaTh

YPaBHEHME I10 YCIOBUIO 33/1a4H,
UHTEPIPETUPOBATh B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4X NOJIyYEHHBIN
pe3ynbTar
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Hucna v BEIYUCIICHUS
CTEIIEHb C HATYPaJIbHbIM
NOKa3aTeseM

CremneHb ¢ HATYpaIbHBIM
MMOKa3aTeJIeM 1 €€ CBOMCTBA.
3anuch 4ncia B JIeCATHYHOMN
MMO3UIIMOHHOM CUCTEME CUNCIICHHUS

HpI/IBO,Z[I/ITB YHCJIOBBIC 6YKBCHHBI€
IMPHUMCPLI CTCIICHU C HATYPaJIbHbIM
ITOKa3aTcCJICM, O0OBSICHSS 3HAUCHUS
OCHOBAaHUs CTCIICHU M ITOKAa3aTCIA
CTCIICHH, HAaXOANTDb 3HAUYCHUA CTENeHEN

Buaa al (a — naroboe panroHaIbHOE
YHUCJI0, N — HAaTypaJIbHOE YUCIIO).
[Tonnmatp cMbICH 3aMKUCH OOJIBIIUX YUCENT
C TIOMOILIBIO JECATUYHBIX APOOEit

u crenenei yncna 10, npuMeHsTh ux

B pPEaJIbHBIX CUTYaIUsIX

AnreOpaundeckue
BBIPKCHHUS . MHOTOWJICHBI

23

Opnounensl. OgHOYJICH
cra"aaptHoro Buja. CteneHp
OJIHOYJIeHA. MHOIOUJICHBI.
MHorouJjieH CTaHIapTHOT'O BHUJIA.
Crenennr MHorousieHa. CnosxeHue,
BBIUUTAHUE, YMHOKEHHUE U JICJICHUE
MHorousieHoB. [IpeoOpazoBanue
1[EJIOT0 BBIPAXKEHUSI B MHOT OUJIEH.
KopHu MHOrouseHa.

ToxnectBo. ToxxnecTBEHHEBIE
npeoOpa3oBaHus areOpandecKux
BbIpakeHnH. [loka3aTensCcTBO
TOXKJICCTB

OBnagers anredpanyeckon
TEPMUHOJIOTUEN U CUMBOJIUKOU,
MIPUMEHSATH €€ B MPOLIECCE OCBOCHUSA
yueOHOro MaTepuarna.

[IpuBOANTE ONHOYJIEH U MHOTOYJIEH
K CTaHJIApTHOMY BUJLY.

OnpenensTs CTENEHU OHOWICHA

1 MHOT'OYJICHA.

BhINoNHATE yMHOXKEHHUE OJHOUWIEHA
Ha MHOT'OYJICH.

BEITIOTHATE Cl10KEHUE, BRIYMTAHHUE,
YMHOKE€HUE U JEJIEHUE MHOTOWJICHOB.
Haxonuts kopHH MHOTrOUWIEHA.
DopMyIUpPOBaTh ONPEACICHUE
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TOJIECTBEHHO PABHBIX BBIPAYKEHUM.
Hcnonb3oBaTh npaBuiia

JUTSI I0Ka3aTeNIbCTBA TOXKIECTB.
BbINOAHATH TOXKIECTBEHHBIE
npeoOpa3oBaHus 11EJIOr0 BRIPAKCHUS

B MHOT'OUJICH TPUBEACHUEM MTOTO0OHBIX
cJlaraeMbIX, paCKphITHEM CKOOOK.
Ocyl1ecTBIATH pa3I0KEHUE MHOTOYJICHOB
Ha MHOYKUTEJU ITyTEM BbIHECEHUS

3a CKOOKH OOIIEr0 MHOKHUTEIS, METOJOM
TPYIIIUPOBKH.

[IpumensTh npeoOpazoBaHue
MHOT'OYJICHOB JIJIs1 PEILICHUS Pa3IMYHbIX
3a/1ay U3 MaTeMaTUKH, CMEKHBIX
IIPEAMETOB, U3 PEATBHOU IPAKTUKH.
3HAKOMUTHCS C HCTOPUEHN Pa3BUTHS
MaTeMaTUKHU

AnreOpandeckue
BBIPAKEHUS: POPMYJIIbI
COKPAIIEHHOT'0 YMHOKEHUS

14

DopmyIbl COKpPAIIEHHOTO
YMHOKEHHUS: KBaJIpaT CyMMBI

U KBaJIpaT Pa3HOCTH JIBYX
BBIPKCHUA, KBAJPAT CYMMBI
HECKOJIBKUX BBIPAKECHHM, KyO
CYMMBI U KyO pa3HOCTH JIBYX
BBIPKEHUI, PA3HOCTh KBAJIPaTOB
JIBYX BBIPQXKCHUM, IPOU3BEICHHUE

OBnazers aredpanyeckomn
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
MIPUMEHSATH €€ B IPOLIECCE OCBOCHUSA
yueOHOr0o MaTepuarna.

BbINOAHATH TOXKIECTBEHHBIE
npeoOpa3zoBaHus €00 BEIPAKECHHUS

B MHOT'OWIEH MPUBEICHUEM TOTO00HBIX
cllaraeMbIX, paCKphITHEM CKOOOK,
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Pa3HOCTU U CYMMBI JIBYX
BBIPAKECHUM, CyMMa U Pa3HOCTh
KyOOB JIBYX BBIpaK€HUH.
PaznoxxeHue MHOroudneHa

Ha MHO>XUTENIU. BeiHECEHHE
00111er0 MHOKHUTEIIS 32 CKOOKH.
Meron rpynnpoBku

C UCTIONBb30BaHuEM (hopMy
COKpAIIEHHOT'0 YMHOKEHHUS.
OcCyIecTBIATh pa3ioKeHHe MHOTOUJICHOB
HAa MHO>KUTEIU ITyTEM BBIHECCHUS

3a CKOOKH 00IIIEr0 MHOXHTEIISI, METOIOM
IPYIITUPOBKU, TIPUMEHEHUS (POPMYITBI
COKpAILEHHOT'O YMHOKCHHSI.

[IpumensaTs npeobpa3oBaHue
MHOTOUYICHOB ISl PEIICHUS PA3INIHBIX
3a]1a9 U3 MaTeMaTHKH, CMEKHBIX
MPEIMETOB, U3 PEATbHON MPAKTHKH.
3HAKOMHTHCS C UCTOPHUEH Pa3BUTHUS
MaTeMaTuK1

Yucna v BEIYMCIICHUS :
ACIINMOCTD

10

J1enMMOCTh LIEJIbIX YUCeT.
CaoiictBa nenumoctu. [Ipocteie

Y COCTaBHbIE yucya. YeTHble

U HedyeTHbIe uncia. [Ipu3naku
neaxnmoctu Ha 2, 4, 8, 5, 3, 6, 9, 10,
11. IIpu3HAKKU AETUMOCTH CYMMBbI
Y IIPOU3BEICHUS LEIBIX YUCET
pu perieHuu 3aaa4. Hanbonpimit
oOITuil IeTUTETh U HAUMEHBIIIEe
o0111ee KpaTHOE JIBYX YHUCET.
B3anmHo npocteie yucna.
Aunroput™m EBknupa. Jlenenue

[IpuMeHATH CBOMCTBA NETUMOCTH.
[IpuBOIUTH IPUMEPHI U PACIIO3HABATH
MPOCTHIC U COCTaBHbBIC YNCIIA, YETHBIE
1 HEUYCTHBIC YHCIIa.

Jloka3bIBaTh U MPUMEHSITH MPU3HAKU
nenuMmocTth Ha 2, 4, 8,5, 3,6, 9, 10, 11,
MPU3HAKU JIETTUMOCTH CYMMBI

Y TIPOU3BENCHUS 1LIEJIBIX YHCEIL.
Haxoauts HanOOIbIIIHI OOIINH IETUTEND
¥ HaMEHbIIIee 00I1ee KPaTHOE JIBYX
YHCell.

Pemath npakTuKO-OpHUEHTUPOBAHHBIC
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C OCTAaTKOM. CpaBHeHI/ISI OCJIbIX
YHUCCII 110 MOAYJIIO HATYPAJIbHOI'O
qucia

3aJ1a4M, UCIOJIb3Ysl HAauOOIbIINI O0IIMIA
JIeNUTeNb, HAUMEHbIlIee 00I1lee KpaTHOE
JBYX YHCEIL.

Pacnio3HaBaTth B3aMMHO IIPOCTBIE YMCIIA.
[Ipumensars anropurm EBkinna.
DopMyIMpOBaTh ONPEAEIECHUS ASITUMOCTH
HAlIEJIO, YHACEII, CPABHUMBIX 110 TaHHOMY
MOJYJIIO.

BBINONAHATH 1€71€HNHE ¢ OCTATKOM

OyHKIWU: JTUHENHAS
byHKIHS

16

JluneitHas pyHKIMS, €€ CBOWCTBA.
['paduk nuneitHON QyHKIIUH.

I'paduk pyHkumy = | X |.
KycouHo-3amanubie GyHKIIUN

PacnioznaBaTh TMHEHHYIO QYHKIIHIO

y = kx + b, oruceiBath ee cBoiicTBa

B 3aBUCHUMOCTH OT 3HAYEHUU

ko3 urmenTos K u b.

Crtpoutb rpaduiku mTuHeHHON PyHKIUY,
GyHKIIMU Y = | X |, KyCOYHO-3aJaHHOM
byHKINN.

Ncnonb3oBaTh U(POBBIE pecypehbl
JUTSI TIOCTPOEHUS TPadUKOB PyHKITUN
Y U3y4EHUS UX CBOMCTB.

[IpuBOANTH pUMEPHI JIMHEUHBIX
3aBUCUMOCTEN B peajbHBIX MpoLeccax
U SIBJICHUSIX

YpaBHEHUS U CUCTEMBI
YPABHEHUI: CUCTEMBI
JIMHEWHBIX YPaBHEHUN

14

YpaBHeHuUE ¢ AByMs
nepeMeHHbIMU. ["paduk JIMHEHHOTO
YPaBHEHUS C IBYMs IIEPEMEHHBIMU.

Crpouts B KOOPAMHATHOU IIJIOCKOCTH
rpaduK JMHEHHOTO YPaBHEHHUS C IBYMS
MEePEMEHHBIMHU; TONB3YSICh TPAPUKOM,
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CucrteMbl TIMHEWHBIX YPAaBHEHUM
C ABYMS IIEPEMEHHBIMHU.
['padpuyeckuii meTon perieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN
C IByMs IIEpeMeHHbIMU. Perienue
CHCTEM JIMHEWHBIX YPaBHECHUMN

C IByMsI [IEPEMEHHBIMU METOJIOM
MOJICTAHOBKH ¥ METOJIOM
ciaoxenus. CucreMa JIByX
JIMHEWHBIX YPABHEHUM C IBYMS
IIEPEMEHHBIMU KaK MOJIEIIb
peaIbHOM CUTYyalluH

IIPUBOJUTH IPUMEPHI PEILCHUS
YPaBHEHUS.

Haxonute penienne cuctemsl 1ByX
JIMHEWHBIX YPAaBHEHUHU C IBYMsI
IIEPEMEHHBIMU.

CocTaBnsTh ¥ pemaTh CUCTEMY JIBYX
JINHEMHBIX YPABHEHUH I10 YCIOBUIO
3a/1a4M, UHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 3aa4U
ITOJIyYEHHBIN PE3yJIbTaT

[ToBTOpEHUE, 0000IIEHKE,
CUCTeMaTH3alus 3HAHUU

[ToBTOpEHHE OCHOBHBIX TIOHATHH
U METOOB Kypca 7 Kjacca,
0000111eHNE 3HAHUM

Bb10upath, NpUMEHSATh OLIEHUBATH
CHOCOOBI CPaBHEHUS YHMCETl, BBIYMCIICHUH,
TOKJIE€CTBEHHBIX NMPEe0Opa30BaAHUIA
anreOpandyecKkux BbIPaXEHHM, peleHus
YPaBHEHUU U CUCTEM YPaBHEHMH, 3a1aHUSA
(GYHKIMIA, aHAIHU3a U TIOCTPOCHUS UX
rpauKoB.

Hcnonp3oBaTh PyHKIMOHAIBHO-
rpaduueckue npeacTaBIeHus

JUISL PELLICHMS 3a/1a4.

OcymecTBiIsATh CAMOKOHTPOJIb
BBITIOJIHAEMBIX IEUCTBUM U CAMONPOBEPKY
pe3yabTara BEIYUCIICHUH,
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npeoOpa3oBaHui, TOCTPOCHUH.
Pemate 3a1aum 3 peanbHOM KU3HH,
MPUMEHSATh MATEMATUYECKUE 3HAHUS

JUISL pELIEHU 3a7a4 U3 APYTUX IPEAMETOB.

Pemate TekcTOBBIC 3a/1a4H, CPAaBHUBATH,
BBIOMpATh CIIOCOOBI PEIICHUS 3aa9n

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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8 KVIACC

HEepaBEeHCTBA

CBOMCTBA YHCIIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.
HepaBeHCTBO ¢ mepeMeHHON.
Crporue 1 HeCTpOrue HepaBeHCTBA.
CnoxxeHre U YMHOXKEHHE
YUCJIOBBIX HEPABEHCTB.
OueHuBaHuE 3HAYEHUS
BBIPAKEHUSL.

[ToHsATHE O pEllIEHNN HEPABEHCTBA
C OAHOM MepeMeHHON. MHOXKECTBO
pELIECHUN HEPaBEHCTBA.
PaBHOCHIIBEHBIEC HEpABEHCTBA.
HepasencrBo-cnencraue.
Hucnosble npoMexyTKH. JInHEHOE
HEPABEHCTBO C OJTHOU ITEPEMEHHOU
Y MHOXECTBO €TI0 PEIICHUM.
Peienue TMHENHBIX HEPABEHCTB

C OJIHOM NIEPEMEHHOM.

CucTembl TMHEHHBIX HEPABEHCTB

C OHOU nepemMeHHou. Pemenue
TEKCTOBBIX 3a7]a4 C TIOMOIIBIO

Ha3zpanue paznena KomuyectBo OCHOBHBIE BUIBI JICATEIHLHOCTH
OCHOBHOE COZIEpKaHHE
(TembI) Kypca 4acoB 0o0yJaronuxcs
VYpaBHEHUS 1 HEPABEHCTBA! 20 UucioBbie HEpaBEHCTBA. dopMyIUPOBATH CBOMCTBA YUCIIOBBIX

HEPABEHCTB, WJUTIOCTPUPOBATH UX
Ha KOOPAMHATHOMW NPSIMOi, TOKa3bIBaTh
areOpanvecKu.

OneHMBaTh 3HAYEHUS BBIPAXKEHUS,
WCIIOJIb3Ysl HEPABEHCTBA.

[IpumeHATH CBOMCTBA HEPABEHCTB B XO/1€
peuieHus 3aaad.

Onpenenars paBHOCUIIbHbBIE
HEPABEHCTBA.

IIpuBOAUTE IpUMEpPHI pELLICHUN
HEPABEHCTB.

Pemats MHEHBIE HEPABEHCTBA C OJTHOU
MIEPEMEHHON, CUCTEMBI JIMHEWHBIX
HEPABEHCTB, U300paxaTh peIIeHuE

HAa YMCJIOBOM MPSIMOM, JIOKA3bIBAThH
HEPABEHCTBA.

PemaTte TeKCTOBBIE 3a1a4M € TOMOIIBIO
JIMHEVHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM.

HccnenoBaTh JIMHEHHOE HEPABEHCTBO

C OJTHOM ITIEPEMEHHOMN C MMAPAMETPOM.
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JIMHENHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOU

3HAKOMUTHCS C UICTOPUEH Pa3BUTHS
areopbl

Yucra v BEIYUCITICHUSA
KBaJIpaTHBI KOPEHb

17

KBagpaTHbie KOpHHU.
Apudmernyeckuit KBaapaTHBINA
KOpPEHb U €ro cBoMcTBa. [lonsTHE
UPPaLMOHAIIBHOTO YHCIIA.
JlericTBUSI ¢ UppALIMOHATILHBIMU
yuciamu. CBONCTBA IEUCTBUI

C UPPALMOHAIBHBIMU YHUCIIAMU.
CpaBHeHUE nppanuoOHaIbHbIX
yucesl. MHOXeCTBO
JNEACTBUTEIIBHBIX YHCEN.
[Ipencraienus 0 pacIIMPEHUsIX
YUCIIOBBIX MHOYKECTB.
JlonycTumble 3HaYEHUS
MIEPEMEHHBIX B BBIPAKEHUSIX,
coziep Kamux apuhMeTUIECKue
KBaJIpaTHbIE KOPHHU.
ToxnecTBeHHBIE TPEOOPa30BaAHNUS
BBIPAKCHUH, COAEpKaALUX
apuMETHIECKNE KBaIpaTHBIC
KOpHU

@opMyIMpOBaTh ONPEACIICHUE
KBaJPaTHOIO KOPHS U3 YUCIIA,
apu(PMETUIECKOro KBaIPaTHOTO KOPHSI.
[IprMeHsTh onepanuio U3BJICUEHUS
KBaJpaTHOT O KOPHS U3 YUCIIa, UCTIOJIb3YsI
IpU HEOOXOTUMOCTH KAJBKYIISITOD.
OneHnBaTh KBaIpaTHbIE KOPHU LETBIMU
YHUCIaMH U JECATUUHBIMH JPOOSMHU.
CpaBHHBATh U YIIOPAI0YUBATH
palOHAIbHbBIE U UPPALIMOHAJIBHBIEC YUCIIA,
3aIKMCAHHbBIE C TOMOLIBIO KBAPATHBIX
KOpHEM.

BeInONIHATH onepanuu

C UPPALMOHAIBHBIMU YUCIIAMMU.

UccnenoBare ypaBHEHUE X2 = a, HaXOJIUTh
TOYHBIE U NPUOIMKEHHbIE 3HAYEHUS
KopHeli ipu a > 0.

HccnenoBaTh CBOMCTBA KBaAPaTHBIX
KOPHEW, TPOBOJAS YUCIIOBBIE
HKCHEPUMEHTHI C UCIIOJIb30BAHUEM
KaJIbKYJISITOpa (KOMIIBIOTEPA).
Jloka3bIBaTh CBOMCTBA apU(PMETHIECKUX
KBaJpaTHBIX KOPHEW; MPUMEHSATh UX
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JUTsl IpeoOpa3oBaHMs BhIPAKEHU.
BrinonHaTs npeoOdpa3zoBaHus BIpaxeHUH,
COJIEpKaIIMX KBAJIPATHbIE KOPHHU.
Bripakats nepemeHHbie U3 HopMyII.
BbIunciisaTh 3HaUCHUS BBIPAKEHUN,
cozepKaluX KBaJIpaTHbIE KOPHH,
UCIIONB3YS MPU HEOOXOITUMOCTH
KQJIBKYJISITOP.

Hcnonb30BaTh B X0/1€ peMICHUS 3a]1a4
AJIEMEHTAPHBbIE ITPEACTABIICHHUS,
CBSI3aHHBIE C IPUOTMKEHHBIMU
3HAYEHUSIMU BEJTUYMH.

3HAKOMUTHCS C UICTOPUEHN pPa3BUTHS
MaTeMaTUuK1

YpaBHEHHS 1 HEPABEHCTBA!
KBaJIpaTHbIC YPABHEHHUS

17

KBanparnoe ypaBuenue. @opmyiia
KOpPHEN KBaApPaTHOTO YPABHEHHUS.
KonnuecTBo nelicTBUTENBHBIX
KOpPHEN KBaJApPaTHOTO YPABHEHHUS.
Teopema Buera.

YpaBHEHUS, CBOIUMBIE

K JJMHEWHBIM YPaBHEHUSIM

WIM K KBaJPATHBIM YPaBHEHUSM.
KBangpaTHoe ypaBHEHUE

¢ mapaMmeTpoM. Pemenne
KBaJpaTHBIX YPABHECHHI

Pacno3naBars ypaBHEHUs C OJHON
IIEPEMEHHOM, KBAJIPATHBIE YPABHEHHUS.
OnpenensaTe paBHOCHIIBHBIE YPABHECHMUS.
[IpuMensTH CBOMCTBA YPABHEHUM C OJHOU
MIEPEMEHHOM.

3anuceiBaTh POPMYITy KOpHEH
KBaJpaTHOTO YPaBHEHUS; PEIIATh
KBaJ[paTHbIC YPABHEHUS — ITOJIHbIE

Y HETIOJIHBIE.

OnpenensiTe KOJIUYECTBO AEUCTBUTENBHBIX
KOpHEW KBaJpaTHOIO YPaBHEHHSI.
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¢ napamerpamu. Pemienue
KBaJIpATHBIX YPABHEHHUI,
coaepKalux 3HaK MOIYJISI.
YpaBHEHHE Kak MaTEMaTHIECKaAs
MOJIEJIb PealbHOM CUTYaIINH.
Pemenne TekCcTOBBIX 33724

C TTOMOIUIBIO KBAJIPATHBIX
yYpaBHEHUU

HabGnrogaThs 1 aHamM3upoBaTh CBSA3b
MEX Ty KOpHSIMH U Kod(ppurmentamu
KBaJpaTHOTO ypaBHEHUS.
dopmynupoBaTh TeopeMmy Buera, a Taxxke
00paTHYIO TeOpeEMY, IPUMEHATH 3TU
TEOPEMBI [T PELICHUS 3a]1a4.
[IpoBOAUTH MPOCTEUIIINE UCCIIECTOBAHUS
KBaJpaTHbIX YPABHECHHUIA.

Pewrate TekcTOBBIE 3a1a4H.
3HAKOMHUTHCS C UCTOPUEN Pa3BUTHS
MaTeMaTUKHU

AnreOpandeckue
BBIPKECHUS: IPOOHO-
paIMOHAIbHBIC BEIPKCHHUSI

17

PannonanbHbie BhIpaKEHUS.
ToxiecTBEHHbIE MPE0OPA30BAHUS
palMOHAJILHBIX BBIPAKCHUH.
AnreOpaunydeckast 1po0b.
JlonycTumble 3HaYEHUS
MePEMEHHBIX B IPOOHO-
palMOHATBHBIX BHIPAKEHUSX.
OCHOBHOE CBOMCTBO
anreOpandeckoi 1poou.
CrnoxeHue, BBIYUTAHUE,
YMHO>KEHHUE U JIeJICHUE
anreOpanyeckux Ipooeil.
BosBenenne anredpanyeckoit
Jpo0U B CTETIEHb

3anuchIBaTh Are0panyecKue BhIPAKEHUS.
Haxoauts qonyctumbie 3HaYEHUS
MEePEMEHHBIX B JPOOHO-pAIMOHAIBHBIX
BBIPAKECHUSIX.

BBINOAHATh YUCIIOBBIE MOJICTAHOBKH

Y BBIYUCIIATH 3HaY€HUE JpoOU, B TOM
YHUCJIE C MOMOILBIO KAJIBKYJISITOpPA.
@opMyIMpOBaTH OCHOBHOE CBOWCTBO
anredpanyeckor Apoou U MPUMEHSTh €T0
TSl TpeoOpa3oBaHus IpoOeii.
BbINOAHATH TOXKIECTBEHHBIE
npeoOpa3oBaHus PAlIMOHATBHBIX
BBIPAKCHUU.

BoInonHATh 1eUCTBUS C alreOpandecKuMu
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JIPOOSIMH.

[IpuMeHsTh MpeoOpa3zoBaHKs BhIPAKEHUM
JUTSL pelIeHus 3a1a4.

Bripaxkats nepemMeHHbIe U3 PopMyII
(pu3nueckux, reoOMeTPUUECKUX,
OIMCHIBAIOIIUX OBITOBBIEC CUTYALIUH )

VYpaBHEHUS U HEPABEHCTBA! 19 JIpoOHO-panmoHambHbIE PacrioznaBath ApoOHO-paImoOHATbHBIE
JIpOOHO-paLMOHAILHBIE ypaBHeHUs. Pemenue apooHo- YpaBHEHUS.
ypaBHEHUS paIMOHAIIBHBIX YPaBHEHUH, Pemats apo6HO-parmonanbHbIe
CBOJISIIIIUXCS K IMHEHHBIM ypaBHEHUS, CBOASIINECS K JIMHEHHBIM
WM K KBQIPATHBIM YPaBHECHUSM. WIH K KBaIpaTHBIM YpaBHEHUSIM,
Pemenue apobHO-panimoHanIbHbIX WCIIOJIb30BaTh METO]T 3aMEHbBI IIEPEMEHHOM.
YPaBHEHUI METOAOM 3aMEHBI Pewrate TekcToBBIE 3a/1aUn
nepeMeHHou. Pelienne TeKCTOBBIX anreOpandecKrM CIIocoOOM: MEPEXO0IUTh
3a/1a4 ¢ MOMOIIbIO IPOOHO- OT CJIOBECHOU (POPMYIUPOBKH YCIOBHS
paIMOHANIBHBIX YPaBHEHUH. 3aJlayy K anreOpanvyeckor MOJENH ImyTeM
I'paduueckas uaTEpIIpETAIIUS COCTAaBIICHHS YPaBHEHUS, pEIIaTh
ypaBHEHUI C IBYMS IEPEMEHHBIMU | COCTaBJICHHOE YPAaBHEHMUE;
HHTEPIPETUPOBATH PE3yJIbTAT.
Hcronb30BaTh rpaduuecKkyro
WHTEPIPETAIAI0 YPAaBHEHUH C TBYMS
NEePEMEHHBIMU
OyHKIMU 15 Oo6nacthb onpeneneHus Hcnonp3oBaTh GyHKIIMOHATBHYIO

1 MHOKECTBO 3HAYCHHH (YHKITUH.
CrocoOsbI 3amanus QyHKITHA.

TEPMHUHOJIOTUIO U CUMBOJIUKY.
Haxoautb 001acTh onpeaeieHus
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I'paduk pynkuun. YreHrne cBOMCTB
¢ynkuuu no ee rpadpuky. [Ipumepsr
rpadukoB GYHKIUHN, OTPaKaAFOIINX
peanbHBIE MPOLIECCHI.

@OYHKIMHU, OMUCHIBAIOIINE IPSIMYIO
1 00paTHYIO NPONOPLHOHATIbHBIE
3aBUCUMOCTH, UX TpadUKH.

OyHKIUU Y = X2, y = X3, y =X,

k .
Y=_ U UX CBOUCTBA
X

Y MHOKECTBO 3HaUE€HUN (DYHKIIMH.
Berancnsts 3HaueHus GyHKINNA, 33 JaHHBIX
dbopmynamu (pu HEOOXOIUMOCTH
UCII0JIb30BaTh KAJIBKYJISITOP); COCTABIATh
TaOJIUIIbI 3HAYCHUH (PYHKIIHH.
OmnwuceBaTh CBOMCTBA (PYHKIIMK HA OCHOBE
ee rpaduuecKoro npeaCcTaBICHUs.
HaxonuTs ¢ momoisto rpaduka GyHKIUNA
3HA4YE€HHUE OJIHOM U3 pacCMaTPUBAEMBIX
BEJIMYMH I10 3HAYEHUIO IPYTO.
UccnenoBats mpuMepsl rpaduKoB,
OTPa’KarIIUX peajbHbIE MPOLECCHI

U SIBJICHUSL.

[IprBOAUTE TPUMEPHI POLECCOB

Y SIBJICHUU C 33JJaHHBIMU CBOWCTBAMMU.
Bripaxkats GpopmMyIioi 3aBUCUMOCTb
MEXKy BETUYMHAMHU.

OnuchiBaTh XapaKkTep U3MEHEHHUS OJHOM
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JIPYTOH.

PacrioznaBaTh BUbI U3y4aeMbIX (DYHKIIHIA.

Crpouts rpaduxu GyHKIMA Y = X2,y = X,
k

y=JX, y=_.
X

Hcnonb3oBaTh PyHKIIMOHATBEHO-
rpaduyeckue NpeicTaBICHUs
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JUISl PELLICHUS U UCCIIEA0BAHMS YPABHEHU I
Y CUCTEM YpPaBHEHUM.

[IpumeHsaTh LUPPOBHIE PECYPCHI

JUTsl IOCTPOEHUsI rpauKOB

U WCCIIEIOBaHUS CBOMCTB (DyHKIIUN

AnreOpandeckue
BBIPAKEHUS: CTETICHH

14

Crernensb ¢ 1IeIbIM ITOKa3aTeneM

1 €€ CBOMCTBA.

CrannapTHblid Buj ynciia. Pazmepsl
00BEKTOB OKPY’KAIOIIET0 MUPA,
JIUTUTEIBHOCTH MPOIECCOB

B OKPYKaroIIeM MHUPE

DopMyIUPOBATH ONPEAECICHHUE CTETIEHU
C LIJIBIM TOKa3aTeJIeM.

DopmMynUpPOBaTh, 3aITUCHIBATH

B CUMBOJIMYECKOH hopme

Y WIUTFOCTPUPOBATH MPUMEpPAMU CBOKCTBA
CTCIICHM C 1ICJIbIM ITI0KA3aTEIEM.
[IpuMeHATH CBOMCTBA CTEIIEHU

TSl Ipe0Opa30BaHMsI BBIPAXKEHUH,
COAEPIKAIIUX CTENCHU C LETbIM
MOKa3aTeJIeEM.

BBINIOIHATE 4EMCTBUS C YMCIAMU,
3allMCaHHBIMU B CTAHJAPTHOM BHU/IC
(YMHOKEHHE, IeJICHUE, BO3BECHUE

B CTEITICHB ).

[Tony4aTh npencTaBiIeHUE O 3HAUUMOCTH
JICICTBUTEIIBHBIX YUCEIT B IPAKTUYECKON
JICATEIIbHOCTH YEJIOBEKA.
AHaIM3UPOBATH U JI€JIaTh BHIBOBI

O TOYHOCTHU NPUOTMKEHUS
HMPPALMOHAIBHOTO YMCJIA IIPH PEIICHUN
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3aj1ad4.

OKpyTIJISITh UppAIIMOHAIBHBIE YHCTIA,
BBITIOJIHATH MPUKHUJIKY pe3yibTara
BBIYHCIICHUH, OLIEHKY 3HAYEHUI YHCIIOBBIX
BBIPAXKECHUU

Yucia ¥ BEIYHUCIICHUS : 7 JlenmeHue ¢ OCTaTKOM. DopMyIUPOBATH ONPEAECIEHUS JETUMOCTH
JICITUMOCTh CpaBHEHMS LETBIX YUCE HAaIIEJIO, YHCEII, CPABHUMBIX 10 TAHHOMY
[0 MOJYJII0 HATYpIBLHOTO YUCJIA. MOZYJIIO.
CaolicTBa CpaBHEHUI IO MOAYJIIO. BEITOTHATE JeieHne ¢ OCTaTKOM.
OcTaTtky CyMMBI U TIPOU3BENICHUS Jloxa3bIBaTh U MPUMEHATH CBOMCTBA
10 JAHHOMY MOJTYJIIO CpPaBHEHUU MO MOJYIIIO.
Haxoauts ocTatku CyMMBl
Y TIPOU3BEJICHUS 110 JAHHOMY MOIYJIIO
[ToBTOpeHnue, 0600IICHME, 10 IToBTOpEHNE OCHOBHBIX MOHATUH Br1OupaTh, IpUMEHSTh OIIEHUBATh

cucTeMaTu3anus 3HaAaHUU

¥ METOZIOB KypcOB 7 1 8 KJ1accoB,
0000111eHrE 3HAHUI

CIIOCOOBI CPABHEHM S YUCEIT, BBIUMCIEHUM,
TOKJIECTBEHHBIX NPE00pa3oBaHUM
BBIPAXEHUH, PEIICHUS] YPAaBHEHUIN

Y CUCTEM YPABHEHMU, HEPABEHCTB,
MOCTPOEHUS TpaUKOB.

OcymecTBIsATh CAMOKOHTPOJIb
BBIIIOJIHSAEMBIX JEMCTBUI U CAMONPOBEPKY
pe3yapTaTa BEIYUCICHHM,
npeoOpa3oBaHUi, TOCTPOCHUH.

Pemate 3a1aumn U3 peasibHON KU3HU,
IIPUMEHATh MATEMATUYECKUE 3HAHMS
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JJI1 pCHICHUA 3a4a4 U3 APYrux nmpcamMmcToB.

PemaTh TeKCcTOBBIC 3a7]a4H, CPAaBHUBAT,
BBIOMPATH CIIOCOOBI PEIICHUS 3a/1a4u.
Hcmonb30BaTh (QyHKIIMOHATBEHO-
rpaduueckue npeacTaBiIeHUs

JUTSL pETIICHUS 3a/1a4

OBHIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

136
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9 KJIACC

HYJTU QYHKIMH, TIPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKITUH,
MIPOMEKYTKH BO3paCTaHUs

U yObIBaHUS (PYHKIIMH, YETHBIC

Y He4YeTHbIE (QYHKIIMHU, HAauOOIbIlIee
Y HaMEHbIIIee 3HaUeHUs (DYHKIIUU.
[TocTpoenue rpagukoB pyHKIUH
C TIOMOIIBIO MTPe0OpPa30BAHUIA.
KBanparnseii tpexunen. Kopau
KBaJIPATHOTO TPEXWICHA.
Paznoxenue kBagpaTHOro
TPEXWIEHA HA JINHEHHBIE
MHOKHTEIH.

KBagparuunas pyHkuus u ee
cBoiicTBa. [lapabomna, KOOpAUHATHI
BEPIIUHBI TapadoIIbl, OCh
CUMMETPUH NapadoJIbI.
[TocTpoenue rpaduka
KBaJIpaTHYHON (PYHKIIHH.
[Tonoxenue rpaduka
KBaJIpaTHUHOU (QYHKITUH

Ha3zpanue paznena KomuyectBo OCHOBHBIE BUIBI JICATEIHLHOCTH
OCHOBHOE COZIEpKaHHE
(TembI) Kypca 4acoB 0o0yJaronuxcs
OyHKIIH 25 Oynkius. CBoicTBa PyHKITHIA: OnuceIBaTh OHITHE «(YHKITHS.

[IpumensTh cBOMCTBA (PYHKITUI: HYIIH
GYHKIIAA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA
GYHKIIAA, TPOMEKYTKHA BO3PACTAHUS

1 yObIBaHUS (PYHKIIMH, YETHBIC

W HeYeTHBIC (YHKIIUU, HANOOIbIIIee

¥ HaMEHbIIIee 3HAUCHUS (PYHKIIUH.
Pacrio3naBaTh KBaJIpaTHBIN TPEXUJICH,
yYCTaHABINBATh BO3MOXKHOCTH €0
pa3oKCHUS Ha MHOXHUTEIIH,
pacKJIaJbpIBaTh HA TUHEHHBIC MHOKUATEITN
KBaIPATHBIN TpeX4IeH

C HEOTPHIIATEIIbHBIM TUCKPUMUHAHTOM.
Pacrio3naBaTh KBapaTuuHy0 (YHKIUIO
o ¢opmyie.

[IpuBOAUTH MpUMEPHI KBAAPATUIHBIX
3aBUCHMOCTEN U3 PEATbHOM KU3HH,
(bU3HKHU, TEOMETPUH.

BrIsBiATE 1 000011aTH OCOOEHHOCTH
rpaduka KBaJApaTUIHON (DYHKITUU

y = ax? + bx + c.

OnpenensiTe KOOPAUHATHI BEPIIUHBI
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B 3aBUCHMOCTH OT €€
koahpurmenToB. Mcnonap3oBanue
CBOMCTB KBaIpaTHUYHON (DYHKITUN
JUISL pELIeHUs 3a1a4.

CreneHnHble QYHKIMH

C HAaTypaJdbHBIMU TOKA3ATEISIMH,
uX rpauKu U CBOMCTBA.

I'paduxu Gynkumii: y = Jx, y=3x,
y = x|

napabosibl, OCh CHMMETPHUH TapadoIbl.
Ctpoutsb rpadKku KBaIpaTHIHbIX
byHKIMH, 3a1aHHBIX (HOPMYTIaMU

BUA:

y = ax,

y=ax+qy=(x+by+c
y=ax?+bx+c.

BrImonHaTh mocTpoeHue rpadukoB
GyHKIUH ¢ TOMOIIBIO MPe0Opa3oBaHUI
BUJIA:

f(x) = f(x) + a; f)>1(x + a); f(x) =
kf(x), f(x) (| x ), f(x) = [f(x)].
Pacno3HaBaTh cTenieHHbIE (DYHKITHH

C HATypaJIbHBIMH MTOKA3ATENSIMU, CTPOUTH
rpaduKy CTENEeHHBIX QYHKITHI

C MoKazatesiMu 2 u 3.

Hcrnonb30oBaTh CBOMCTBA IpaUKOB
CTETICeHHBIX (PYHKIINIA C HATYPaTbHBIMH
MOKa3aTeIIMU MPHU PEIICHUH 3a/1a4.
CtpouTs rpaduku GyHKIHMIA Y = /X ,
y=3x, y=1|x|.

AHanu3upoBaTh U MPUMEHSITH CBOWCTBA
U3YYCHHBIX (PYHKIUH JIJIS1 UX TOCTPOCHUS,
B TOM YHCJIE C TIOMOIIBIO0 U(POBBIX

pecypcoB
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ypaBHeHI/IH N HCPABCHCTBA!
KBaJIpaTHBIC HCPABCHCTBA

15

[ToHsATHE O pElIEHMH HEPABEHCTBA
C OIHOU MEepEeMEHHON. MHOXKECTBO
pELIEHU HEPaBEHCTBA.
KBagpaTHbie HEpaBEHCTBA C OJHOU
nepeMeHHON. Perenne HepaBeHCTB
rpa@uuecKkuM METOJIOM U METOJIOM
uHTepBanoB. HepaBeHcTsa,
COZIepIKaIle 3HAK MOJYJIS.
Cucrtembl HEPABEHCTB C OJTHOU
IIEpEMEHHOU. PellieHne TeKCTOBBIX
3a/1a4 C MOMOIIbIO HEPABEHCTB,
CHUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs
nepeMeHHbIMU. Pelienue
HEPaBEHCTBA C JBYMs
nepeMeHHbIMU. ['paduueckuit
METOJ], PELLICHNS CUCTEM
HEPaBEHCTB C ABYMS
nepeMeHHbIMH. CUCTEMBI
HEPaBEHCTB C IBYMS IEPEMEHHBIMU

Yurarh, 3anKUCHIBATh, [IOHUMATh,
MHTEPIPETUPOBATh HEPABEHCTBA;
UCIOJIb30BaTh CUMBOJIMKY

Y TEPMUHOJIOTHIO.

BbimonaHsaTs npeobpa3oBaHusl HEPABEHCTB,
MCIOJIb30BaTh AJIs MpeoOpa30BaHUs
CBOMCTBA YMCIIOBBIX HEPABEHCTB.
Pacrio3HaBaTh KBaJipaTHbIE HEPABEHCTBA
C OIHOM NIEPEMEHHOM.

Pemats kBaspaTHOE HEPABEHCTBO
rpau4ecKuM METOJIOM U METOIOM
WHTEPBAJIOB.

Pemath kBajipaTHbIE HEPABEHCTBA,
UCTIOJIb3Ys IpaduuecKue NpeCTaBICHHUS.
Pemaths HepaBeHCTBA, coJiepKalllie 3HAK
MOJTYJIS.

N300paxars perieHre HepaBeHCTBA

C OJHOW MEPEMEHHOMN U CUCTEMBI
HEPABEHCTB HA KOOPAVMHATHOM MPSMOU,
3aMKCHIBATH PELICHUE C [IOMOIIBIO
CUMBOJIOB.

OcBauBaTh U NPUMEHATH HEPABEHCTBA
IIPY PELLICHUH PA3JIUYHbIX 33/1a4, B TOM
YHCJIEe TPAKTUKO-OPUEHTUPOBAHHBIX.
Pacnio3HaBaTh HEpABEHCTBO € AByMS
NEPEMEHHBIMU.
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[TpumensTh rpaduyecKuii METOJ] pEeLICHUS
CUCTEM HEPABEHCTB C JIBYMS
nepeMEHHBIMU

YpaBHEHUS U HEPABEHCTBA!
YPaBHEHUsI, HEPABEHCTBA
U UX CUCTEMBI

25

bukBanpatHsie ypaBHEHUS.
[Ipumepsl npUMEHEHN METOI0B
PaBHOCWIIbHBIX ITPE00pa30BaHUI,
3aMEHbI IEPEMEHHO,
rpaduueckoro Meroza

[IPY PELIEHUN YPABHEHU

3-1i 1 4-ii CTeneHeH.

Pemenne npo6GHO-palimOHaIbHBIX
YPaBHEHUW U HEPABEHCTB.
Pewienue cucrem ypaBHEeHUN

C IBYMsI IEPEMEHHBIMU.
Pemenue npocrenmmux cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMSI
nepemeHHbIME. ['paduueckuit
METOJI PEIIECHHS CUCTEMBI
HEJIMHEWHBIX YPABHEHUH C ABYMS
nepeMeHHbIMHA. CucTema IByx
HEJIMHEWHBIX YPaBHEHUU

C IByMs IIEPEMEHHBIMHU KaK MOJIEIIb
peaIbHOUN CUTYaLIUH.

Cucrema HETMHEVHBIX YPaBHEHU I
C IIapaMeTpoM.

Pemate OMKBaipaTHBIC YpPABHEHUS.
[IpuMeHSTh METOABI PABHOCHIIBHBIX
npeoOpa3oBaHuUid, 3aMEHbBI IEPEMEHHOM,
rpaduueckoro MeTojia mpu perieHuu
ypaBHEHUM 3-i U 4-i1 CTENEeHeN.
Pemats qpoOHO-paImoHanbHbIe
YpaBHEHMS U HEPABEHCTBA.
PacniozHaBath TMHENHBIC YPaBHEHUS
C ABYMsI IEPEMEHHBIMH.

Crtpouts rpadvku ypaBHEHUM, B TOM
YHCIIC UCTIOB3YS IU(PPOBHIE PECYPCHI.
Pemate mpocTerne CucTeMsl IBYX
HEJIMHEWHBIX YPABHEHUN C IBYMS
MIEPEMEHHBIMHU.

[IpuBoauTh rpadudecKyro
MHTEPIIPETALIUIO PEIIEHUS] YPABHEHUS
C ABYMSI TIEPEMEHHBIMU U CUCTEM
YpaBHEHUM C IBYMS IEPEMEHHBIMH.
Pemrate TekcTOBBIE 3a/1aUn
anreOpanvdecKuM CIocoOOM.
HccnenoBaTh CUCTEMBI HETUHEMHBIX
YPaBHEHUMN C IapaMETPOM.
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[Ipocrelimme HepaBEHCTBA C ABYMS
MIEPEMEHHBIMU U UX CHUCTEMBI

Pemats npocTeliiue HepaBeHCTBA
C ABYMs IEPEMEHHBIMU U UX CUCTEMBI

Yucnoseie
IIOCJIEIOBATEILHOCTH
Y [IPOTPECCUU

25

[ToHsTHE YKCIIOBOM
rnocienoBaTebHOCTH. KOoHEeUHEIE
1 OECKOHEYHBIC
MOCJIEIOBATENBHOCTH.
OrpannueHHast
NOCJIEIOBATEIBHOCTh. MOHOTOHHO
BO3pacTaromias (yObIBaromas)
nocienoBaTesibHOCTh. CriocoObl
3a1aHusl TTOCJIE0BaTEIbHOCTH:
OIMCATEIbHBIN, TAOJIMYHBIMN,

C TOMOIIIBI0 (POPMYIIBI N-TO UJIeHa,
PEKYPPEHTHBIN.
Apudmernueckas

Y F€OMETPUYECKAs TPOTPECCUH.
CBolicTBa 4JIECHOB
apudmernueckomn

Y T€OMETPUYECKOU MPOrPECCHIA.
®opMmyIsl N-TO WieHa
apupMeTHIeCKon

Y TEOMETPUYECKON MTPOTPECCHIA.
@opMyJbl CyMMBI IEPBBIX

N YWiIeHOB apuPMETHIECKOM

Y TEOMETPUYECKON MTPOTPECCHIA.

OcBauBaTh ¥ MPUMEHATH UHIEKCHbBIC
0003HaYeHusl, CTPOUThH PEUEBBIC
BBICKA3bIBaHUS C UCTIOJIb30BAHHEM
TEPMHUHOJIOTHH, CBI3aHHOU C TIOHATHEM
MOCTIEI0BATEIHHOCTH.

OnpenensaTs BUABI IOCIEI0BATEILHOCTEM:
OrpaHUYEHHAS IMOCIEI0BATEILHOCTD,
MOHOTOHHO Bo3pacTaroias (yobIBaroiasi)
MOCJIEIOBATEIbHOCTb.

AHanu3upoBath Hpopmyy N-ro wieHa
MIOCJICIOBATEIPHOCTH WITA PEKYPPEHTHYIO
(GbopMyIy U BBIYHUCIIATH YJICHBI
MOCJICIOBATEIPHOCTEH, 3aTaHHBIX STUMU
dbopmynamu.

YcTanaBnmmMBaTh 3aKOHOMEPHOCTh

B IOCTPOCHUH TOCIIE0BATENLHOCTH,
€CJIM BBITTMCAHBI TIEPBBIC HECKOIBKO

€€ YWICHOB.

PacnioznaBaTh apupMeTHIECcKyIo

¥ TEOMETPUYECKYIO TIPOTPECCHH

IPpU pa3HbIX Crloco0ax 3aaHusl.

Pemats 3ama4un ¢ HCTIONB30BaHUEM
dhopmyI1 N-ro wieHa apuhMETHICCKON
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3aauu Ha MPOIIEHTHI, 0AaHKOBCKHUE
BKJIAJIbl U KPEIUTHI.
[IpencraBnenue 0 CXOAUMOCTH
MOCJIEA0BATEIBHOCTH,

0 CYMMHPOBaHUH OECKOHEUHO
yOBbIBaIOIIE F€OMETPUYECKON
POrPECCUM.

Meron MAaTEMaTU4YECKOU
nHaykuuu. [Ipocreimme npumepsl

Y T€OMETPUYECKON IPOrPECCUI, CYMMBI
MEePBbIX N YJICHOB.

N300paxkaTh 4ieHbI OCIEA0BATEILHOCTH
TOYKAMHU HA KOOPJAUHATHOU

IJIOCKOCTH.

PaccmarpuBats mpuMepsl IPOLECCOB

U SBJICHUU U3 PEAIbHOM KU3HU,
WUTIOCTPUPYIOLINE U3MEHEHUE

B apu(METUUECKON MPOTPECCHH,

B FT€OMETPUYECKOUN TPOTrPECCUMU;
M300paXkaTh COOTBETCTBYIOIIHE
3aBUCUMOCTH rpauyeCcKu.

Pemath 3a1aun Ha MPOLEHTHI,
OaHKOBCKHE BKJIA bl

U KpEJIUTOBaHUE.

[IpencraBiaTh OECKOHESUHBIC
nepuouvecKre 1podu B BUJIE
OOBIKHOBCHHBIX.

3HAKOMHTHCS C MMOHATHEM CXOJUMOCTH
MOCJIEIOBATENBHOCTH, HAXOIUTh CYMMY
0ECKOHEUHO yObIBAIOIIIECH T€OMETPUUECKOM
MIPOTrPECCHH.

[IpumeHATh METO MATEMATHYECKOU
UHIYKIUU.

3HAKOMUTHCS C UCTOPUEH pPa3BUTHUS
MaTeMaTHUKHU
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Anrebpanueckue 12 Kopens n-ii crenenu. CoiicTBa @opMyIUpPOBaTh ONPEAEIECHU KOPHS
BBIPAKEHUS: CTENEHb KOpHs N-i1 cteneHu. CTeneHb N-ii CTENEHU U CTENEHU C palluOHATIbHBIM
C palMOHAIbHBIM C palMoHaIbHBIM MMOKa3aTelieM MOKA3aTEJIEM.
MOKa3aTeIeM U €€ CBOMCTBA. [IpuMEHSTh Onepaluio U3BJICYEHUS
ToxxnaecTBeHHbIE TPeoOpa3zoBaHUs KOpHS N-# CTENEHU, UCTIONb3YS
BBIpaKEHUH, COZIEpKAIINX KOPEHB pU HEOOXOANUMOCTH KaJbKYJISITOP.
N-i creneHu. ToXIEeCTBEHHbIE Bpruucisate 3Ha4EHUE CTENIEHU
npeoOpa3oBaHus BEIPAKECHUH, C pallMOHAJILHBIM MTOKA3aTEeJIEM.
CoZIEpKalIUX CTEIEHb OueHnBaTh 3HAYCHHE KOPHSA N-11 CTENEHH,
C pallMOHAJILHBIM MOKa3aTeJIeM 3HAYEHHUE CTENEHU C PAllMOHAIIBHBIM
MOKAa3aTeIeM LEeIbIMU YUCIaMu
U IECATUYHBIMU IPOOSMHU.
CpaBHUBATH U YNOPSIOUUBATH
palMOHaJIbHbBIE U UPPALIMOHAIBHBIE YUCIIA,
3allMCaHHbIE C IOMOILBIO KOPHA N-1
CTEINEHHU, CTEIICHH C PAllMOHAIbHBIM
MOKA3aTEJIEM.
BBINOAHATD TOXKIECTBEHHBIE
npeoOpa3oBaHus BhIPAKEHMUS,
CoJIEpKaIIero KOpeHb N-i CTEICHH,
CTEIEHb C PAlMOHAIBHBIM MOKA3aTEIIEM.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHUS
MaTEMaTHUKU
[ToBTOpeHue, 0600MIIeHNE, 34 Uucna v BeluUCIIeHUs (3aUCh, OniepupoBaTh MOHITUEM YHUCIOBOIO

CHUCTCMAaTHU3alusi 3HAHUU

CPaBHCHHC, I[GﬁCTBI/IH

MHOXCCTBA.
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C ICWCTBUTEIHHBIMU YUCIIAMH,
YHCIIOBAS MPSMAast; MPOIEHTHI,
OTHOIIICHUS, TIPOTIOPIIHH;
OKpYTJICHHE, IPUOIMIKEHNE,
OIICHKA)

AKTyaJIMU3upOBaTh TEPMUHOJIOTHIO

Y OCHOBHBIE JICVCTBUS, CBSA3aHHbIC

C YMCJIAMU: HATYPaJIbHOE YUCIIO, IPOCTOE
Y COCTABHOE YHUCIIO, JETUMOCTD
HATypAJIbHBIX YUCEN, IPU3HAKU
JIETTMMOCTH, LIEJI0€ YUCIIO0, MOJYJIb YUCIIA,
OOBIKHOBEHHAS U JIeCATUYHAS APOOb,
CTaHIAPTHBIN BUJI YHUCIIA,
apupMeTHYeCKU KBaJAPATHBIN KOPEHb.
BbINosHATE NEWCTBUSI, CPABHUBATH

Y YIOPSAOYMBATH YUCJIIA, IPEICTABIATh
YyCJla Ha KOOPAVMHATHOU MPSIMOMU,
OKPYTJISITh YUCJIA; BBITOIHATH NPUKHUJIKY
Y OLICHKY PE3yJIbTaTa BHIYUCICHUM.
Pewrate npakTryueckue 3aaauu,
coJiepKallre NpOLEHTHI, 1011, YaCTH,
BBIPAYKAIOIINE 3aBUCUMOCTH:

CKOpPOCTb — BpEMs — PaCCTOSIHUE,

[IEHA — KOJIMYECTBO — CTOUMOCTb,

00BeM pabOThI — BpeMs —
MPOU3BOAUTEIBHOCTD TPYyAQ.

Pa3bupath peasibHbIC )KU3HEHHBIE
cutyaiuu, GopMyJIMpPOBATh UX Ha SI3BIKE
MAaTEMaTUKH, HAXOJIUTh PELICHHUE,
MIPUMEHSISI MAaTEMAaTUYECKU anmnapar,
MHTEPNPETUPOBATH PE3YIbTAT
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TekcroBsie 3a1auu (peuieHue
TEKCTOBBIX 3aJ1a4 apU(METUIECKUM
U anredpanyeckum crocodamn)

Pemath TeKCTOBBIE 331241
apu(METHICCKIM CIIOCOOOM; U3BJIEKATh
HEO0OXOIMMBIE JIaHHBIC, TIPE/ICTABICHHBIE
B BepOaTbHOM, TPaPUIECKOM

A TaOJIMYHOM BHJIE.

PemmaTh TEeKCTOBBIE 3a]1a4H C TIOMOIIIBIO
BBEJICHUS TTIEPEMEHHBIX, COCTABIISATh
ypaBHEHUS, HEPABEHCTBA, CUCTEMBI
YpaBHEHHUI M HEPABEHCTB MO YCIOBHUIO
3aa4n

AnreOpandeckue BbIpaKeHUS
(mpeoOpazoBaHue anredpandecKux
BBIPKEHU, JJOMMYCTUMBIC
3HAYCHUS)

OnepupoBaTh MOHATUAMH:

CTENEHb C LIETIBIM IT0Ka3aTEIIEM,
apupMeTHYeCKUi KBapATHBIN KOPEHD,
MHOTO4JIEH, anredpanyeckas Apoos,
TOXJECTBO.

BBINIOJIHATE OCHOBHBIE IEUCTBUS:
BBITIOJIHSTH PACUeTHhI 10 (hOpMyIiam,
peoOpa3zoBbIBaTh LiEJbIe, APOOHO-
palMOHAIbHBIE BEIPAKEHUS

Y BBIPAXXEHUs C KOPHAMU,
peaIM30BBIBATH PA3TI0KECHUE
MHOT'OYJIEHAa HA MHOXUTEIIH,

B TOM YHCJIE€ C UCIIOJIb30BaHUEM (POpMyI
Pa3HOCTH KBaJpaTOB, CYMMBI U Pa3HOCTH
KyOOB, KBajJipaTa CyMMbI U pa3HOCTH,
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Ky0a CyMMBI U pa3HOCTH; HAXOUTh
JIOITYCTUMBbIE 3HAYEHUS IEPEMEHHBIX

JUTS1 APOOHO-PAIIMOHATIBHBIX BBIPAKEHUH,
KOpHEM.

MopenupoBath ¢ TOMOIIbIO (HOpMYIT
pealibHbIE MTPOLIECCHI U SIBICHUS

@ yHKIMHU (MOCTPOCHUE, CBOMCTBA
W3YYEHHBIX (YHKITH;
rpaduyecKoe peieHue ypaBHEHUM
1 UX CUCTEM)

OnepupoBath NOHATUAMU: QYHKLINS,
rpaduk GyHKUUU, HYJIA QYHKIUH,
IPOMEXKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXKYTKH BO3pACTaHUS, TPOMEXKYTKU
yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbBIIIEE
3Ha4YeHHsI PYHKIIHU.

AHaIM3UPOBATh, CPABHUBATD,
00CyXJ1aTh CBOMCTBA (DYHKIIMM, CTPOUTH
uX rpadukH.

OmneprpoBaTh MOHITHAMH: MIPsIMAst
IPONOPIUMOHATIBLHOCTh, OOpaTHas
PONOPIIMOHATIFHOCTD, JIMHEHHAS
byHKIUSA, KBagpaTHIHas G yHKITHS,
napabosna, runepOona.

Hcnons3oBate rpaduku

JUTSL OITPEICIICHUSI CBOMCTB, ITPOLIECCOB

Y 3aBUCUMOCTEH, JJIs peleHus 3a1a4
U3 JPYrux y4eOHBIX IPEIMETOB

U pealbHOM JKU3HU; MOJIETTUPOBATh
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C MOMOIIBIO TPa(UKOB peabHbIE
MIPOLIECCHI U SIBJICHUS.

Bripaxxats hopmynamu
3aBUCHUMOCTH MEXIY BEIMUMHAMH,
MOJIEJTUPOBATh pEaJIbHbIE

MPOIECCHI

OBLIEE KOJIMYECTBO 136

YACOBIIO ITPOI'PAMME

TEMATHUYECKOE INVNTAHUPOBAHUE

7 KIIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE

HaumeHoBaHue pa3iesioB 4 TeM (undposbie)

Ne ni/m Kontpoasnbie | IIpakTnueckue
NMPorpamMmsblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThbI pecypen

YUCIIA 1 BBIYUCJIEHM L. 1 bubmuorexa [IOK
PanmronaneHble yncna (MOBTOPEHUE) https://m.edsoo.ru/77e09b13
OYHKINHN. KoopauHaTel u 17 bubnmoreka [JOK
rpaduku. OyHKIMH https://m.edsoo.ru/77e09b13
AJITEBPAMYECKHWE BbIPAXXEHUWAIL. 7 bubmuorexa [IOK
BeIpaxeHus ¢ nepeMeHHbBIMU https://m.edso0.ru/77e09b13
YPABHEHI/I}UI N CUCTEMBI 10 bubmmorexa [IOK
YPABHEHMUWMU. JIunelinbie ypaBHEHUS https://m.edso0.ru/77e09b13
UUCJIA U BBIYUCJIEHUSA. Crenens ¢ 6 bu6mmoreka [IOK
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https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

HaTypaJlbHBIM IIOKA3aTCJIEM

https://m.edsoo.ru/77e09b13

5 AJITEBPANMYECKHWE BBIPAKEHN 4. 93 bu6nunorexa [IOK
MHoroueHbI https://m.edso0.ru/77e¢09b13

7 AJITEBPANYECKHWE BBIPAKEHUN . 14 bu6mmoreka [IOK
DopMyJIbl COKPALLIEHHOTO YMHOKEHUS https://m.edso0.ru/77e09b13

bu6mmoreka [IOK
8 YUUCJIA U BBIYUCJIEHUS. Jenumocth 10 httos://m.eds00.ru/77e09b13

. bubmuorexa [IOK
o OYHKIUM. Jlneitnas Gy 16 https://m.edso0o0.ru/77e09b13

YPABHEHUS 1 CUCTEMBI Eu6 10K

. . HOINOTEKA
10 YPABHE{{I/H/I. CucreMsl TUHEHHBIX 14 httos://m.eds00.ru/77e09b13
ypaBHEHUI

11 [ToBTOpenue, 06061IeHNE, 3 bubmuorexa [IOK

cUCTeMaTHU3aIus 3HaHUI https://m.edsoo.ru/77e09b13
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136
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8 KVIACC

KoanuectBo yacos JIeKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IIpakruyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 YPABHEHUWS 1 HEPABEHCTBA. 20 1 bubmuorexa [IOK
HepasenctBa https://m.edso0.ru/6d40b704
5 UNCJA U BbIUNCJIEHUA. KBanpatHbiit 17 1 bubmuoteka LIOK
KOpPEHb https://m.eds00.ru/6d40b704
3 YPABHEHUA 1 HEPABEHCTBA. 17 1 bubmmorexa LIOK
KBanpartusie ypaBHeHUS https://m.edso00.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXKEHU L. 17 1 bubnnorexa [IOK
Jpo6HO-palinoHanbHbIe BEIPAKEHUS https://m.eds00.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubmmorexa [IOK
HpoOHo-paninoHanbHbIC YpaBHEHUS https://m.edso0.ru/6d40b704
bubnunorexa LIOK
6 OYHKLMH 15 1 https://m.edso00.ru/6d40b704
7 AJITEBPAMYECKUE BBIPAXKEHHN L. 14 bubnnorexa [IOK
Crenenu https://m.edso00.ru/6d40b704
bu6mmoreka [IOK
8 UNCJA U BIUNCJIEHUA. [lenumocTh 7 1 httos://m.edsoo.ru/6d40b704
9 [ToBTopenue, o6o01IeHNE, 10 1 bubmmorexa [IOK
CHUCTEMAaTHU3alUs 3HAHUN https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0
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https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
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9 KVIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoabusie | IlpakTnuyeckue
n/n MPOrpaMMbl Bceero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
L OYHKLMH 25 1 https://m.edsoo.ru/133deaba
YPABHEHUA U HEPABEHCTBA. bu6muoreka [IOK
2 15 1
KBagpaTHble HEpaBEHCTBA https://m.edso0.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 bu6nmnoreka [IOK
YpaBHEHUSA, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NMpPoBePsIeMOro .
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJibTara
1 Yucna v BIYUCICHUS
11 BoimonHsaTe, coderas ycTHble M MHCbMEHHbBIE NMPUEMBI, apudMeTHyecKue
' JEUCTBUS C pallMOHATIBLHBIMU YHCIIAMHU
HaxoauTh 3HaueHHs YHUCIIOBBIX BBIpAXXEHUI, MPUMEHSATh pa3HOOOpa3HbIe
1.2 crocoObl W TMPUEMBI BBIYHMCIICHHWS 3HAYEHUW JPOOHBIX BBIPAKEHUM,
CoJIepKalIuX OOBIKHOBEHHBIC U IECATUYHBIE IPOOH
[TepexoauTh OT 0HOM (OPMBI 3aIUCH YHCEN K ApYyrod (mpeoOpa3oBHIBATH
1.3 JECATUUHYIO Jp0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIE€CATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO IPOOH)
1.4 CpaBHUBaTh U YIOPSA0UYMBAThH PallMOHAJIbHbIE YHCIIA
1.5 Oxpyrnarh yucna
BBIMOMHAT, TPUKHIKY W OLEHKY pe3yiabTaTa BBIYHCICHUH, OIEHKY
1.6 3HAUEHUHN YHCIIOBBIX BBIPAKEHUN. BBHIMOTHATH HEWCTBUSA CO CTETEHAMH C
HaATypaJIbHBIMU MTOKa3aTeNsIMU
17 [IpumeHsaTh TpU3HAKK  JENUMOCTH, Ppa3IOKEHHE Ha  MHOXHTEIU
' HATYypaJIbHbIX YHCEIl
Pemath mpakTUKO-OPHEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOIICHHUEM
18 BEJIMYMH, MIPOMOPIIMOHATIEHOCTHIO BEJIMYMH, MPOLIEHTAMH,
' MHTEPIIPETUPOBATh PE3yJAbTaThl PEIICHUS 3a7ady C Y4€TOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX 0OBEKTOB
2 Anrebpanyeckue BhIpaXKEHUS
51 Hcnonp3oBaTh anredpandeckyr0 TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHSTh
' e€ B mpoliecce OCBOCHHS yueOHOTo MaTepuana
59 Haxonuth 3HaueHHss OYKBEHHBIX BBIPDAKECHHUU MPHU 3aJaHHBIX 3HAYCHHSX
' IIEPEMEHHBIX
53 BemonHsaTe  mpeoOpa3oBaHUS  [EJOT0  BBIPAKEGHHS B MHOTOWICH
' MpUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBHITHEM CKOOOK
24 BbIMONHATE YMHOXKEHUE OJHOYJICHA HA MHOTOWIEH W MHOTrOYJIEHAa Ha
' MHOTOYIEH, MPUMEHATH POPMYIIBI KBaIpaTa CyMMBI U KBaJpaTa pa3HOCTH
OcymecTBiATh pa3jaoKEHUE MHOTOWIEHOB Ha MHOXHTEIU C IOMOILBIO
2.5 BBIHECCHHUS 3a CKOOKH OOIIEr0 MHOXHUTEINS, TPYNIUPOBKH CJIaraeMbIX,
npUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
2.6 [TpumensTh mpeoOpa3oBaHUS MHOTOUICHOB IS PEIICHHSI Pa3IMYHBIX 33724




N3 MaTCMAaTUKH, CMCKHBIX IIPCAMETOB, U3 peaHBHOﬁ IMMPAKTUKN

Hcnonbs3oBaTh CBOMCTBA CTENEHEH € HATYPAJIBHBIMHU I0KA3aTEIsIMH IS

21 npeoOpa3oBaHus BEIPAXKEHHH
3 YpaBHEHUs 1 HEpAaBEHCTBA
Pemate nuHelHbIe ypaBHEHHsI ¢ OJHOW NEPEMEHHOH, MpUMEHss MpaBuiia
3.1 nepexoAa OT MCXOAHOrO YpPaBHEHHUS K PaBHOCHIbHOMY eMmy. IIpoBepsrts,
SIBIISICTCS JTH YHCII0 KOPHEM YpaBHEHHS
3.2 [IpumensThs Tpadguueckue METObl IPU PEIIEHUH JIMHEHHBIX YpaBHEHUN U
' MX CHCTEM
33 [lonOupats npumepsl Map 4YMCEN, SABISAIOIIMXCS pEHIEHUEM JIMHEHHOro
' YPaBHEHHUS C IBYMsI IE€PEMEHHBIMU
CTpouth B KOOPAMHATHOW IJIOCKOCTH TI'padUK JUHEWHOTO YpaBHEHHS C
3.4 IBYMsl TEPEMEHHBIMM; TMOJIB3YsChb TIpadUKOM, MNPUBOIAUTH PUMEPHI
pEIIeHUs] ypaBHEHMUSI
35 Pemate cucteMbl JBYX JUHEWHBIX ypaBHEHMH C ABYMs NEPEMEHHBIMHU, B
' TOM 4HCIIE rpadruIecKu
CocTaBnsaTh M pellaTh JIMHEHHOE ypaBHEHHME WIM CHUCTEMY JIMHEHHBIX
3.6 YpaBHEHMH IO YCIOBHIO 3aJaud, UHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJ1a4¥ MOJTYICeHHBIN pe3ylbTaT
4 Koopaunats! u rpaduku. OyHKIIMN
N300pakaTh Ha KOOPIMHATHOM TPSAMOW TOYKH, COOTBETCTBYIOIIHUE
4.1 3aJJaHHbIM ~ KOOpAMHATaM, JIydyd, OTPE3KH, MHTEepBajibl, 3allUChIBATh
YHCJIOBBIE TPOMEXYTKH Ha alreOpandeckoM si3blke
4.2 OTMeyaTh B KOOPJMHATHOM IIIOCKOCTU TOYKH I10 3a/laHHBIM KOOpIUHATAM
4.3 Crpouts rpaduku TuHeHHbIX GyHKIUHA. CTpouTs rpaguk QyHKIUHN Y = [X|
OnuceiBaTh ¢ NOMOUIbIO (YHKIMH H3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE, LIEHY, KOJTMYECTBO, CTOMMOCTb,
POU3BOIUTENHLHOCTD, BpeMsi, 00BEM paboThI
4.5 Haxoauts 3HaueHne GyHKIUY 110 3HAYEHHIO €€ apryMeHTa
[lonnmaTth rpaduueckuil cnocod npeAcTaBlIeHUs U aHalIW3a WHPOPMALUY,
4.6 U3BJIEKaTh W HHTEPIPETUPOBaTh HMHGOpPMAIMIO U3 IpaUKOB peallbHBIX

MPOLECCOB M 3aBUCUMOCTEMN




8 KUIIACC

Koz IIpoBepsieMble npeaMeTHBIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NPoBePAEMOro .
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJbTara
1 Yucna v BBIYUCICHUS
Hcnonp30BaTh HayanbHbIE NPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
11 yhcel JUIs CpaBHEHUS, OKPYIJIEHHS U BBIYMCICHHUH, H300pakaTh
JICHCTBUTEIIBHBIE YHCIIA TOYKAMU HA KOOPJANHATHOMN IPSIMOU
[lpumeHsaTh NOHATHE apU(METHUECKOro KBAaJPAaTHOTO KOPHS, HaXOAWUTh
12 KBaJpaTHblE KOPHH, UCIOJb3Yysl NpPU HEOOXOAMMOCTH KaJbKYJIATOP,
' BBIMIOJIHATH ~ NPEOOpa3OBaHMsl  BBIPAXKECHUH, COAEpIKALIMX KBaJpaTHbHIC
KOpHHU, UCIIOJIb3Yysl CBOMCTBA KOPHEHN
13 Hcnonb30BaTh 3anicH OOJBIINX U MaJBIX YHCEI C TIOMOUIBIO JIECATHYHBIX
' npo0eii u creneneit uuca 10
2 AnreOpanueckue BRIpaXKESHHUs
51 [IpuMeHATh MOHATHE CTENEHW C LEJIbIM IIOKa3aTeIeM, BbIIOJIHATh
' npeoOpa30BaHUs BIPAXKEHU, COEpKAIIMX CTENIEHH C LIETbIM [T0Ka3aTeIeM
BBINONHATE TOKIECTBEHHBIE NMPE0OPA30BaHUs PALIMOHAIBHBIX BhIPa)KEHUI
2.2 Ha OCHOBE MpaBWJI ACHCTBUIM HaJ MHOTOWJIEHaMH M aiare0panyecKuMu
Ipo0siMu
2.3 PackiiagpiBaTh KBasipaTHBIN TPEXUICH HA MHOKUTEIIN
24 [IpumensaTs npeoOpa3oBaHUs BBIPAXKEHUM IS pelIeHUs pa3iMyYHBIX 3ajay
' U3 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON NTPAKTUKU
3 YpaBHEHMsI U HEPABEHCTBA
31 Pemats nuHelHble, KBaJpaTHbIE YPAaBHEHMSI U PallMOHAJIbHBIE ypaBHEHUS,
' CBOJISIILIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMU
[IpoBoaNTE MpoCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B
3.9 TOM YHCJI€ C MPUMEHEHUEM TpaUuecKuX NpeACcTaBIeHUN (yCTaHABINBATh,
' MMEET JIM YpPaBHEHHME WIM CUCTEMA YPAaBHEHMH DPEILIEHUS, €CIU UMEET, TO
CKOJIBKO, U TIpoyee)
[lepexoauTh OT CIOBECHOH (OPMYIHMPOBKH 3a/aud K €€ anredpanmyeckont
33 MOJIETIM C TOMOIIBI0 COCTaBIEHUS YPaBHEHUS WM CHCTEMBbl ypaBHEHHIA,
' MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaydd IIOJYYEHHBIN
pe3ynbpTaT
[IpuMeHATH CBOWMCTBA 4YMCIOBBIX HEPABEHCTB U CPAaBHEHHSA, OLEHKH,
34 peliarh JMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M HUX CHUCTEMBI,
' JaBaTh rpaMUecKyl0 WUIIOCTPALMI0 MHOXECTBA PEIICHUH HEpaBEHCTBA,
CUCTEMBI HEPABEHCTB
4 OyHKIIUU
4.1 [ToHumMaTh U UCTOIB30BaTh (YHKIIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMUHBI,




CUMBOJIMYECKHE O0003HAUEHUs), OMNpPENeNsATh 3HAaYeHHe (QYHKIUU 10
3HAYEHUIO apTyMEHTa, ONPeNesTh CBOMCTBA (PYHKIUH 110 €€ TpaduKy

Crtpouts rpaduKy dJeMeHTApPHBIX (GYHKINH BHA:

y=k/x
4.2
, Y =X Yy = X3, Y = |[x|, onuCbIBaTh CBOMCTBA YHMCIIOBOM (PYHKIHH MO €€
rpaduky
9 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Uucna v BBIYUCICHUS
11 CpaBHUBaTh U YIOPSA0UMBAThH PallMOHAJIbHBIE U HPPALlMOHAJIbHBIE YHCIIa
BbinonHATe apudmernyeckue AEHCTBUS € PALUMOHAIBHBIMU YHCIIAMHU,
1.2 coueTass YCTHbIE W IUCHbMEHHBbIE MPHUEMBI, BBINOJHATH BBIYMCIEHUS C
UppalMOHAJIbHBIMU YHCIIAMU
13 HaxonuTe 3HaueHWs cTeneHed C UEeIbIMM IOKA3aTelisIMU U KOPHEH,
' BBIUMCIISITh 3HAUEHUS YUCIIOBBIX BhIPAXKEHUN
14 OxpyryATh JNEHCTBUTENBHBIE 4YHCJIA, BBIIOJHATH IPUKUAKY pE3ysbTara
' BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPAXKEHUN
2 YpaBHEHMsI U HEPABEHCTBA
51 PemaTp nuHEiHBIE M KBaJpaTHbIE YPAaBHEHMs, YPaBHEHUS, CBOISAILIUECS K
' HUM, IpocTelire ApoOHO-pallMOHAIbHbIE YPaBHEHUS
Pemate cuctembl ABYX JIMHEWHBIX YPAaBHEHUN C IBYMs IIEPEMEHHBIMU U
2.2 CUCTEMBI [BYX YPaBHEHHH, B KOTOPBIX OJHO YpPaBHEHHE HE SBISAETCS
JMHEWHBIM
Pemate TEKCTOBBIE 3ajjaud  aireOpayeckKuM CIOCOOOM C  MOMOUIbIO
2.3 COCTaBJICHUSI ypPaBHEHUS WM CHUCTEMBl JBYX YPaBHEHUH C JByMs
EePEMEHHBIMU
IIpoBoauTh npocTeine uccaeqoBaHNs YpPaBHEHUM U CUCTEM YPaBHEHHUH, B
24 TOM 4YHCJIE C INPUMEHEHUEM TIpaduyecKux NpeJCTaBICHUNA (Hampumep,
' yCTaHaBIMBaTh, UMEET JIM YpPaBHEHHWE WJIM CHUCTEMa YpaBHEHUH pEIeHUS,
€CJIM UMEET, TO CKOJIBKO)
Pematps nuHeliHble HEpaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, M300pakaThb
2.5 pelleHHe HEpPaBEeHCTB Ha YHUCJIOBOM MpsSMOM, 3amuchiBaTh PpELICHHE C
IIOMOIIbIO CUMBOJIOB
PemaTtp cucreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
2.6 BKJIIOYAIOIIME KBAJIpAaTHOE HEPAaBEHCTBO, M300pakaTh PEIICHHE CUCTEMBI

HCPAaBCHCTB Ha YHCI0BOM HpﬂMOﬁ, 3aIMUCbIBATh PCHICHUC C ITOMOUIBIO




CHMBOJIOB

2.7 Hcnonp30BaTh HEpaBEeHCTBA NIPU PEIICHUH Pa3IMYHBIX 3a/1a9
3 OyHKIHUU
PacrioznaBate ¢GyHKIMHM W3y4eHHBIX BHAOB. [lOKa3pIBaTh CXEMAaTHUYECKU
31 pacmojoKeHNe Ha KOOPJIWHATHOW IJIOCKOCTH TpadukoB (YHKIUN BUA:
' y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBHCHMOCTH OT 3HAYCHHI
K03((HULIHEHTOB, OMUCHIBATh CBOMCTBA (DYHKIUI
3.2 [Toka3bIBaTh CXeMAaTHMYECKU PACIOJOKEHHUE HA KOOPAUHATHOW IJIOCKOCTH
' rpadukoB GpyHkMi Buga y = VX, Y = [X| 1 onuchiBaTh CBOMCTBA (PYHKITUH
33 Ctpouts U U300paXkaTh CXeMAaTUYECKU Tpauku KBagpaTUYHBIX (YHKIHU,
' OTMCHIBAaTh CBOMCTBA KBAJIPATHUHBIX (YHKIUI 10 X rpaduxkam
3.4 PacnioznaBath kBagpaTHUHYIO QYHKIHIO TTO GOpMYyIie, MPUBOAUTH IPUMEPHI
' KBaJIpaTHUHBIX (QYHKIINI U3 pealbHON )XKU3HU, PU3UKU, TEOMETPUU
4 ApudpmeTrueckas 1 reoMeTpuIecKas Iporpeccuu
a1 Pacno3naBate apudMeTHUECKyI0 M TEOMETPHUYECKYIO TNPOTPECCHU TpH
' pa3HBIX CII0CO0ax 3aaaHust
BEIONTHATE  BBIYMCICHUST C HWCHOJB30BaHWEM (QOpMyI N-ro  wieHa
4.2 apu(METHUECKOM M TEOMETPHUYECKOM MpPOrpeccuii, CyMMBI TEpBBIX N
YJICHOB
43 N300pakaTh UJICHBI TOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM
' IJIOCKOCTH
Pemrate 3amaun, cBS3aHHBIE C YHCIIOBBIMH ITOCIIEJIOBATEIBHOCTSMHU, B TOM
4.4 Yyucjie 3aJaud M3 PEaNbHOM JKM3HU (C HMCIOJIb30BAaHUEM KAaJIbKYJSATOPA,

UPPOBBIX TEXHOJIOTHIN)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kox IIpoBepsieMblii 3J1eMEHT COJAEPKAHUS
1 Hucna v BIYUCICHUS
Jpobu 0OBIKHOBEHHBIE U AECSITUYHBIE, IEPEXO OT OJHOM (OPMBI 3amucu apobdeit
11 K apyroil. [TonsTue panmoHanbHOro 4Kcia, 3alicCh, CPABHEHUE, YIIOPSI0UMBAHKE
palOHAIbHBIX YNCEN
19 ApudpmeTnueckue ACUCTBUS C PalMOHAIBHBIMH YHUCIaMU. PemieHuwe 3amad u3
' peanbHOM NPaKTUKK Ha 4acTH, Ha 1po0u
13 Crenenp ¢ HaTypaJlbHBIM IIOKa3aTeJIeM: OIpeJAeiieHne, Mpeodpa3oBaHue
' BBIPAKEHUI Ha OCHOBE ONPE/EIICHHUS, 3aIIUCh OOJIBIINX YUCEI
14 [IpouieHTsl, 3aUCh MPOLIEHTOB B BUJE IpoOU U ApoOU B BHUJE MPOLEHTOB. Tpu
' OCHOBHBIE 3a/1a4yl Ha MPOLIEHTHI, PEIICHUE 3a7a4 U3 PEAIbHOM TPaKTUKU
15 [IpumeHeHrne NPU3HAKOB JEIMMOCTH, PA3JI0KEHWE HAa MHOYKUTEIN HATypaJbHBIX
' qrcen
1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE TIPsMasi B 0OpaTHAs POMOPIIMOHATEHOCTH
2 AnreOpanyeckue BhIpaXeHUs
51 [lepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKECHUS C NEPEMEHHOW. JlomycTuMbIe
' 3HAUEHUS IEPEMEHHBIX
59 [IpencraBieHre 3aBUCUMOCTHM MEXKIY BeJIMYMHAMU B BHAE  (OPMYIIBIL.
' Berurciaenus mo Gpopmynam
2.3 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUI, TOXKIECTBEHHO PABHBIC BBIPAYKEHHS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
95 Opnounensl U MHorowieHsl. Crenenb MHorouwieHa. CrojkeHHe, BbIYMTAHHE,
' YMHO>K€HHE MHOTOYJIEHOB
26 @opMysbl COKpAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxeHre MHOTOWIEHOB HA MHOXKUTEIN
3 VYpaBHeHUS
31 VYpaBHEHHE, KOpPEHb yprHeHHH, npaBuwia 1npeoOpa3oBaHUsl  ypaBHEHMS,
PaBHOCHJIbHOCTb YpPaBHEHUI
3.9 JluHeitHOe ypaBHEHHE C OJHOM TMEPEMEHHOW, 4YHCIO KOPHEW JIMHEWHOrO
' YpaBHEHUS, PEUICHUE JINHENHBIX YPaBHEHUN
33 CocraBiieHHE ypaBHEHHMM IO YCIOBHMIO 3a/jayd. PellleHHe TEKCTOBBIX 3a/1ad C
' [OMOIIBIO YPaBHEHHI
3.4 JIuneiHOe ypaBHEHHE C ABYMS MIEPEMEHHBIMU U €T0 rpaduk
Cucrema ByX JMHEWHBIX YpaBHEHHMM C JABYMs NepeMEHHBbIMU. PerieHue cucreM
3.5 ypaBHEHU#N cmocoOoM MOACTaHOBKH. lIpuMepsl pelmieHHs TEKCTOBBIX 3adad C
IIOMOIIIbIO CUCTEM YPaBHEHUI




4 Koopaunats! u rpaduku. yHKIun
4.1 Koopaunara Toukn Ha nmpssMon
49 YucnoBele NpOMEXYTKHU. PaccrosiHHMe MexXay ABYMs TOYKaMHM KOOPAMHATHOM
' PAMOit
43 [IpssMoyronbHas cuctema koopAauHat, ocu OX u Oy. Alciucca U opJJuHaTa TOUYKU
' Ha KOOPJMHATHON IJIOCKOCTH
44 [Ipumepsl rpadukoB, 3aJaHHBIX QopMmyraMu. UYTeHHe TpapUKOB peaTbHbIX
' 3aBHCHMOCTEH
4.5 [oustre pynxun. I'padux Gynkiun. CoiicTBa QyHKIMHA
4.6 JIuneitnas gynkuus, e€ rpaguk. I'papuk pyHkuuu y = [X|
4.7 I'paduueckoe pemenre TMHEHHBIX YPABHEHUH M CHCTEM JIMHEHHBIX YPaBHCHHM
8 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
1 Uwucna v BBIYUCICHUS
11 KBagpatueiii kopeHb u3 uucna. [loHarne 00 uWppanMoOHAIBHOM YHCIE.
' Jecstuynble MpUOIKEHUS UPPAIIMOHATBHBIX YHCE
CpoiicTBa apudmeTHyecKUX KBaJpaTHBIX KOpPHEH U UX MPUMEHEHHE K
1.2 npeoOpa3oBaHUI0 YHCIIOBBIX BBIPAKCHUH W BBIYUCICHUSAM. JleHCTBUTEIbHBIC
qucia
1.3 CremneHb ¢ 11eTBIM TOKa3aTesieM U e€ cBoiicTBa. CTaHmapTHas 3aluCh YUCiia
2 AnreOpanuecKkue BRIpaKESHUS
2.1 KBagpatHbliit TpéXuiieH, pa3ioKeHue KBaJpaTHOro TPEXUICHa HA MHOKUTEIN
2.2 Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO alredpandeckou qpoou
2.3 CrnoxeHue, BBIMUTAaHUE, YMHOKEHUE, ACICHHUE alreOpandecKux apooei
2.4 ParyonanbHble BbIpaskeHUs U UX peoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, GopMmyina KOpHEW KBaJIpaTHOro ypaBHeHHA. Teopema
' Buera
3.2 Pemenne ypaBHeHUH, CBOASIIMXCA K JIMHEWHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme qpoOHO-palMOHATBHBIC YPAaBHEHUS
I'paduueckas uMHTEpHpeTalnuss ypaBHEHUH C JBYMs MEPEMEHHBIMH M CUCTEM
3.4 JUHEWHBIX YpaBHEHUH C JAByMS NepeMeHHbIMH. lIpumepsl pemieHus cucreM
HEJIMHEMHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3aj1ay alreOpandeckuM crocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0O1HOM TEpEMEHHON




3.8 PaBHOCHMIIBHOCTH HEPAaBEHCTB
3.9 JluneitHble HEpaBEHCTBA C OJJHOM MEPEMEHHOI
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OHOM epeMeHHOMN
4 OyHKIUN
41 [lonarue ¢Qynkmuu. O6nacTe onpeneraeHus U MHOXKECTBO 3HAYEHUH (YyHKUHU.
' Crioco0bl 3aauust QYHKIHMI
4.2 I'paduk pynkunu. Yrenue cBoicTB GyHKIUU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB QyHKINIA, OTpAKAIOIMIUX peaTbHbIE MPOIECCHI
44 @OyHKIMHM, ONKCHIBAIOIIME TMPSAMYIH0 M OOpaTHYIO  NPOIMOPIHOHAIBHBIC
' 3aBUCHUMOCTH, UX rpaduKu
4.5 OyHkuu y =X% y = x°
4.6 Oynkuu Y = [1X, Y = x|
4.7 I'paduueckoe pemenne ypaBHEHUIH M CHCTEM YpaBHEHUM
9 KNIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
1 Hucna 1 BBIYUCICHUS
11 PanmonanpHple uucia, HppalMOHANbHBIE 4YHCIA, KOHEYHbIE U OECKOHEUHbIE
' JIECATHYHBIE IPOOH
MHOXeCTBO ACHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIE YHCIa KaK OECKOHEYHBIC
12 JecsiTUUHble poOu. B3anMHO O/IHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
' JNEHCTBUTENIBHBIX YMCEN M KOOpAMHATHOM mpsmoil. CpaBHEHHE IEHCTBUTEIBHBIX
qucen
1.3 Apudmernueckue AeHUCTBUS C JEHCTBUTEILHBIMU YHCIIAMU
Nsmepenns, mpuOnmxeHusi, OmEHKUA. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO MUpAa,
14 JUIATENIEHOCTh TIPOIIECCOB B OKpyXaromem wupe. [IpubmmkéHHoe 3HadYeHHE
' BEJIMYMHBI, TOYHOCTh MNpuOmKeHus. Okpyrienue uucen. [Ipukunka u olLeHKa
PE3yIbTAaTOB BHIYUCICHUIN
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OIHOH EpeMEHHON
2.2 Jluneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAIIMXCS K TUHEHHBIM
2.3 KBanpatHoe ypaBHenue. Perienue ypaBHeHUH, CBOIALINXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHHUH TPETbEH M 4YETBEPTOMN
' CTETICHEH pa3iokeHueM Ha MHOXKUTEIIN
2.5 Pemenue npoOGHO-pallMOHANIbHBIX YPaBHEHUN
2.6 Cucrembl ypaBHCHHUI
2.7 VYpaBHEHHE C IBYMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemenne cucreM NByX JTMHEHHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU




Pemenue cucrtem nByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEWHOE, & IPYroe — BTOPOM

2.9
CTECTICHH

2.10 I'padmueckas uHTEpPIIPETALNAS CUCTEMBI YPAaBHEHUH C IBYMSI IEPEMEHHBIMU

2.11 Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM CrIocoOoM

212 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEHBIX HEPABEHCTB C OHON IEPEMEHHOMN

2.14 Pemienue cuctemM TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOI

2.15 KBagparHble HepaBeHCTBa

516 I'padmueckas wuHTEepHpeTanusi HEPaBEHCTB W CHUCTEM HEPABEHCTB C JBYMs
' HEPEMEHHBIMU
3 OyHKIMH

31 Ksagparnunas gynkums, e€ rpaduk u cBoictsa. [lapabona, KOOpIUHATH BEPIIUHBI

napaboJibl, OCh CHMMETPHUH 1TapadoJIbI

3.2 I'paduku Gyukmit y=kx, y=kx+b u ux coiictea

3.3 'paduxu dynkumit y=K/X, y = X’ u ux coiictsa

3.4 I'paduku QyHKIWMIA , 1 X CBOMCTBA
4 UwucoBbie OC/IEI0BATETbHOCTH

41 Omnpenenenrie u crmocoObl 3aJaHUs YUCIOBBIX IOCJIENOBATENbHOCTEH. 3amaHue
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM (popMyIoit u hopmysoit N-ro dieHa

42 Apudmetnueckas mporpeccusi. @opmynsl N-ro uieHa apuhMeTHIeCcKOl MPOrpecCcuu,
' CYMMBI MIEPBBIX N YICHOB

43 I'eomerpuueckas mporpeccus. opMynbl N-ro YjaeHa T€OMETPUUECKON MPOrPEecCuH,
' CYMMBI MIEPBBIX N YICHOB

44 N300paxeHne 4ieHOB apupMETHIECKON U TEOMETPHUECKON POTPECCHil TOUKAMU Ha
' KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMAIBHBIN pOCT

4.5 CrnosxHble TPOLEHTHI




HNPOBEPSAEMBIE HA OI'2 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOECHHS
OCHOBHOI 00pa30BaTe/JIbHOI MPOrpaMMbl OCHOBHOI'0 001IIero
o0pa3zoBanus Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJAMHOXECTBO, Olepaluu
HaJl MHOYKECTBaMH; YMEHHUE ONEepPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JI€pEBO, LUKJI, IPUMEHATh UX IPHU PELICHUU 3a]a4; YMEHHUE HCIIOIb30BaTh
rpa¢uyeckoe TpeACTaBIEHUE MHOXKECTB JUIsl ONHCAHUS  peajbHbIX
NPOLIECCOB U ABJICHUH, IPH PEILICHUM 3ajay U3 IPYTUX YUeOHbIX IPEIMETOB

YMeHune omnepupoBaTh TMOHATUSIMHU: ONpPEACIICHHE, aKCUOMa, Teopema,
JI0OKa3aTelIbCTBO; ~ YMEHHE  pAaclo3HaBaTb  UCTUHHBIE W JIOXKHbBIC
BBICKA3bIBaHUS, TMPUBOAWTH TPUMEPHl W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3BIBAHUNA

YMeHue onepupoBaTh MOHATUSAMH: HATypajJbHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHCIIO, EIMMOCTh HATYPAJIbHBIX YUCEN, IPU3HAKHU JEIUMOCTH,
L[eJI0€ YMCIO0, MOAYJb YHciia, OOBIKHOBEHHAs! Ipo0b U JIeCATUYHASI APOOb,
CTaHIAPTHBIA BUJ YHWCJA, PAUMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUECKUN KBAJpPATHBIM KOPEHb; YMEHHE BBIMONHITH JCUCTBUS C
YUCJIaMH, CPaBHUBATh M YHOPAIOYMBATH YMCIIA, MPEACTABIATH YUCIA HA
KOOPJIMHATHOM MpsSMOM, OKPYIVISATh YHUCJA; YMEHUE JeJaTh NPUKUIKY U
OLICHKY pe3yJibTaTa BEIYMCIECHUN

YMeHHne omnepupoBaTh IMOHSATHSAMHU: CTENEHb C IEJIBIM ITOKa3aTeleM,
apudMeTHUIECKHI KBaJIpaTHBIM KOPEHb, MHOTOUICH, ajreOpandeckas 1poob,
TOKJIECTBO, 3HAKOMCTBO C KOPHEM HATypaJdbHOW CTEIEeHH OOoJbIle
€IMHUIIBI; YMEHHE BBINOJHATH pacuéThl MO (opmynam, npeoOpa3oBaHuUs
HENbIX, APOOHO-PAlMOHANBHBIX BBIPAXKCHUH U BBIPAXEHHH C KOPHIMH,
pa3ioKeHne MHOTOYICHA HA MHOXKHTENH, B TOM YHCIIE C UCIOJIh30BAHUEM
(hopMyIT pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh IOHATUAMH: YHUCIOBOE PABEHCTBO, YPaBHEHUE C
OJIHOM MEePEMEHHOM, YHUCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHME pellaTh JIMHEHHblE U KBaJpaTHblE ypaBHEHUs, JIpOOHO-
palMOHaIbHBIE YPABHEHHUS C OJHOU MIEPEMEHHOM, CUCTEMBI JBYX JIMHEWHBIX
ypaBHEHUH, JIMHEIHbIE HEPABEHCTBA U UX CHCTEMBI, KBaJpaTHbIE U APOOHO-
palMOHAaIbHBIE HEPABEHCTBA C OAHOM IIEPEMEHHOH, B TOM 4MHCIE IIpU
pelIeHnH 3a1ad U3 APYruxX IMPEAMETOB M NPAKTHYECKHUX 3a7ad; yMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO INPSIMYI0 M KOOPAWHATHYIO IIOCKOCTb JUIS
n300paKeHNsI pelliCHUH ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHune omnepupoBaTh MOHATUSAMH: (QYHKIHSA, Tpapuk (yHKOHH, HYITH
(YHKIMU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IMPOMEXKYTKH BO3pacTaHUS,




yObIBaHUSI, HaWOOJbIIEE W HAWMEHbIEE 3HAYCHUS (QYHKUIUH; yMEHHE
ONEepUPOBATH TMOHATUAMHU: TpsiMasl TMPONOPLMOHANBHOCTh, JIMHEHHAS
¢byHkuMsa, KBagpatuyHas (yHKIUS, oOpaTHas MPOMOPLUUOHAIBHOCTD,
napabosa, runep0oiia; yMeHUe CTPOUTh rpa@uKku (QyHKIUHN, UCIOIB30BATh
rpaduKu s OMPENETCHUs] CBOWCTB TPOIIECCOB M 3aBUCUMOCTEH, JIs
pelieHust 3agad M3 JAPYrHMX Y4eOHBIX MPEIMETOB U pealbHOM KU3HH;
yMEHUE BbIpaXxaTb (PopMyIaMH 3aBUCUMOCTH MEXKAY BeTUUNHAMHU

YMeHue onepupoBaTh MOHATHIMHU: TOCIEIOBATEIBHOCTD, apu(METHIECKAS
U TEeOMEeTpHUYEeCKas IpPOrpecCuu; YMEHHME HCIIOJIb30BAaTh  CBOMCTBA
nocneaoBaTeaIbHOCTeH, GOPMYJbl CYMMBl U OOIIEro 4ieHa MpU PElIeHUU
3aja4, B TOM 4HWCJE 3aJa4 U3 JAPYruX y4eOHBIX MPEIMETOB U peajbHOU
KU3HH

VYMeHue pemaTh 3a7a4d pa3HbIX TUIOB (B TOM YMCIIE HA MPOLEHTHI, TOJIU U
4acTH, ABM)KEHHE, paboTy, LIEHY TOBAPOB U CTOUMOCTb IOKYIIOK U YCIYT,
HaJOTHM, 3aJadd W3 O0OJacTH YHpPaBIEHUS JMYHBIMU U CEMEHHBIMU
(uHaHCAaMN); YMEHHUE COCTaBIATHh BBIPAKCHMS, YpPaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIIOBHIO 3aJa4d, MCCJIEI0BAaTh IIOJYYECHHOE peELIeHUue U
OLIEHUBATh MIPABJIONOA00HOCTb MOJYUEHHBIX PE3YJIbTaTOB

YMeHue onepupoBath MOHATHUSAMU: (QUTypa, TOUKA, OTPE30K, MpsMasi, JIyd,
JOMaHasl, YroJ, MHOTOYIOJIBHHUK, TPEYroJbHHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYroJbHHUK, MEIUaHA,
OmccekTpuca " BBICOTA TPEYTOJLHUKA, YEeTHIPEX YT OJIBHHK,
napajuiesiorpaMmm, poMO, IpSIMOYTOJIBHUK, KBaJIpaT, TPAMCIHUS; OKPYKHOCTH,
KpYT, KacaTelbHast, 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (UTYpAMU; YMEHUE
pemaTh 3aJayd, B TOM YWCJIC W3 TOBCEIHEBHOW XHM3HH, HA HAXOXKICHHE
TCOMETPUYCCKHUX BEIMYWH C MPUMEHECHUEM HM3yYCHHBIX CBOWCTB (DUTYp
(haxToB

10

YMeHue omnepupoBaTh TOHATUSMHU: PABEHCTBO (Uryp, paBEHCTBO
TPEYrOJIbHUKOB; MapaIEIbHOCTh U MEPHNEHAUKYISIPHOCTh MPSMBIX, YIroj
MEXy MPSIMBIMH, TIEPIICHANKYIISP, HAKIIOHHAS, TIPOEKIHA, ToJ00ue Quryp,
HOJO0HBIE TPEYrOJbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKU M TMPAMOI;
YMEHHE pAaclo3HaBaTb PAaBEHCTBO, CHUMMETpHUIO U mojgobue Quryp,
NapajuIeIbHOCTh U MEPIEHIUKYIISIPHOCTD MPAMBIX B OKPYKAIOIIEM MHUpE

11

YMeHue omnepupoBaTh MOHATUSMU: UIMHA, PACCTOSHHUE, Yroyl (BelHYWHA
yrila, CHHYC ¥ KOCHHYC yTja TPeyrojbHUKa), TUIONaab; YMEHHUE OIICHUBATH
pasMepsl PEAMETOB U OOBEKTOB B OKPY’KAIOIIEM MUPE; YMEHHUE IPUMEHSTh
(hopMyIIBI IEpUMETpPa U TUIOIIA I MHOTOYTOJIEHUKOB, JNTHHBI OKPYKHOCTH U
WIomaan Kpyra, oObeMa MPsSMOYTOJBHOIO MapajlieyienuIeaa; yMEHUe
MPUMEHSTH NMPU3HAKKA PAaBEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyibHuKa, Teopemy [Iudaropa, TpuroHomMeTpHuecKHUE COOTHOIICHUS
JUJIS1 BBIYMCIICHUS JUTHH, PACCTOSIHUM, TTOMIaAeH

12

YMenune  u3zo0pakarb  IUIOCKME  QUTYpBl HW WX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE ~ (UTYPBI OT PYKH, C TIOMOINBI0  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IIO TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMNCaHUIO

13

YMeHHe onepupoBaTh NOHATHSAMHU: IMPSAMOYIOJIbHAS CHUCTEMa KOOPAMHAT;
KOOpPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA
YHUCJIO, CKaJISpPHOE IIPOM3BEICHHE BEKTOPOB, YMECHHUE HCIIOIb30BaTh
BEKTOPBbI U KOOPAMHATHI [ MPEACTABICHUSA JAHHBIX U PELICHUS 3al1ay, B
TOM YHCJIE€ U3 IPYTUX YUEOHBIX MIPEIMETOB U pEabHOM KU3HU

14

YMeHHe onepupoBaTh MOHSATHIMHU: CTOJIOUKOBBIC U KPYTOBBIE JHUArPAMMBbI,
TaOIMIBI, CpeHee apudMeTHIecKoe, MeTuana, HanOoJIbIlIee U HAUMEHbIIIEE
3HAYCHUS, pa3Max  YHCJIOBOTO Habopa; YMCHHE M3BJICKATh,
UHTEPIPETHPOBATH M NMPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
Tab/IMIAX ¥ HAa JUarpaMMax, OTPaKaIoI[yl0 CBOWCTBA U XapaKTEPUCTUKH
peaNbHBIX MPOIECCOB W SBJICHHWHA, yYMCHHE pPAaclO3HABaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYXKAIOIIIEM MHPE

15

YMeHue onepupoBaTh IMOHATUSAMHU: CIY4YalHBIM ONBIT  (CIy4alHbIN
OKCIIEPUMEHT),  JJEMEHTApHOE€  COOBITHE  (DJIEMEHTApHBIA  HWCXO.)
CIIy4ailHOTO OIbITa, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHUE
HaXOAUTh BEPOATHOCTH CITydaiiHbIX coOBITHI B OTIBITAXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSAMHU; YMEHHME pellaTh 3aJauu
METOZIOM OpraHM30BAaHHOIO Iepedopa M C HCHOJIb30BAHHMEM IPaBUIIA
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOSITHOCTU pEAJbHBIX COOBITUH U
SBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHII B OKpYXKarollleM MHPE W B JKH3HH, 3HAKOMCTBO C MOHSATHEM
HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMmenue BLI6I/IpaTL MMOAXOOSAIITUH H3yquHBIﬁ MCTOA JIs1 PCHICHUA 3a1a4U,
IIPUBOAUTL HPHUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeI71 B TpuUpoac u
JKM3HH, pacCIio3HaBaTb IIPOABJIICHHUEC 3aKOHOB MAaTEMaTHKW B HCKYCCTBEC,
OIMMCBIBATh OTACJIBHBIC BbBIAAIOMIHUECA PCE3YJIbTAaThbl, IOJIYYCHHBIC B XOJC
Pa3sBUTHUA MATCMATHUKU KaK HAYKH, ONPUBOAWUTL NPUMEPbI MAaTEMATUUCCKUX
OTKpLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMI/IpHOﬁ HCTOpUH




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
1 Yucna v BBIYUCTICHUS
11 HatypanbHble u nensle uncina. [Ipu3Haku 1enMMOCTH LEbIX YACET
12 OOBIKHOBEHHBIE M JECSATUYHBIE TPOOH, MPOLEHTHI, OECKOHEYHBIE NEPUOAUYECKHE
npobu
1.3 ParnponaneHbie uncina. ApupmMeTHdecKre ornepannuy ¢ paloHaATbHBIMU YUCIIAMHU
1.4 [HeiictButenbHble yncia. ApupMeTnyeckue onepamuu ¢ AeMCTBUTEIbHBIMU YUCTIaMU
15 HpI/I6J'II/I>KéI-£HBIe BBIUNCJICHMS], IPaBUJIa OKPYIJICHNUS, IPUKKUJIKA U OLICHKA pe3yJibTaTa
BBIUNCIICHUN
2 Anrebpanyeckue BbIPAKEHHS
2.1 bykBeHHbIE BbIpa)keHUs (BBIPAXKEHUSI C IEPEMEHHBIMU )
59 Crenens ¢ nensiM nokasatesieM. CTENEHb ¢ pallMOHAJIBHBIM IOKa3aTeseM. CBOMCTBa
' CTETIEHN
2.3 MHorousieHb!
2.4 Anrebpanueckas 1poob
25 ApudmeTnueckuii KOpeHb HaTypajbHOH cTemneHu. JledcTBusic apupMeTHIecCKUMHU
' KOPHSIMHM HaTypaJbHON CTEIIEHH
3 VYpaBHEHHS U HEpaBEHCTBA
3.1 [enbie u 1poOHO-panOHaNIbHbBIE YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHM
3.2 Ilensle u JpoOHO-palMOHalbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
' HEPaBEHCTB
3.3 Pemenne TekcTOBBIX 3a7a4
4 YucnoBble OCIEA0BATEILHOCTH
4.1 IlocnenoBaTenLHOCTH, CITOCOOBI 3aJJaHHS MOCIEA0BATEILHOCTEN
4.2 Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmyia ClI0XXHBIX POLEHTOB
S) OyHKUINUN
OyuHkuus, cnocods! 3aganus Gynkuuu. I'padux pynkumun. Od1acTe onpeneacHus u
51 MHOXecTBO 3HaueHuil Gpynkiun. Hynu ¢ynkuuu. [IpomMexyTkn 3HaKOMOCTOSIHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHHHUMYMbI (DYHKIUH.
HauGonbiiee 1 HaumeHblee 3HaueHUE (PYHKLIUU HAa IPOMEKYTKE
6 Koopaunats! Ha IpsAAMOI1 U IJIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapTOBBI KOOPAMHATHI HA TUNIOCKOCTH
7 I'eometpus
7.1 I'eomeTrpuueckue GUrypbl 1 UX CBOWCTBa




7.2 TpeyronbHUK
7.3 MHOTroyroiabHUKU
7.4 OKpYKHOCTb U KpYyr
7.5 M3mepeHue reoMeTpuyecKiX BEJINIUH
7.6 BexTopsb! Ha miiockocTr
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MaremaTtuka. BeposTHOCTh W cTaTHCTHKA: 7-U Kjiacc: yriyOJeHHBIN
ypoBeHb: y4eOHMK; 1-¢ wu3manue byHumoBuu E.A., byneiueB B.A.
AKIHMOHEPHOE 00111eCTBO «M3gaTensCcTBO «Ipocsemienue»
* Maremaruka. BeposiTHOCTh u crTatucTuKa: 8-M Kiacc: yriyOJIeHHBIN
ypoBeHb: yueOHMK; 1-¢ wu3manue bynumoBuu E.A., byneiueB B.A.
AKIIMOHEpHOE 001I1eCTBO «13marenbcTBO «[Ipocsemenue»
* Marematuka. BeposTHOCT, W cTaTUCTHKA: 9-M1 Kjacc: yriyOJICHHBIN
ypoBeHb: yueOHmK; l-¢ wusmanme bynumoBuu E.A., bynsraer B.A.
AxrmmonepHoe o6miectBo «M3narensctBo «IIpocserieHue

METOANYECKHUE MATEPUAJIBI UIS1 YAUTEJIA

L4 I/IHd)OpMaIIHOHHO-MeTO,III/I‘IeCKoe IMHCHEMO 00 OCOOEHHOCTAX
npenojaBanus yueoHoro npeamera «Maremaruka» B 2025/2026
yaeOHoM roy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e Meroanueckne peKOMEH NN TT0 CO3/TaHHUIO KIJIACCOB
TEXHOJIOTUYECKOT0 U €CTECTBEHHO-HAYYHOT'0 MPOQUIICH 1 KIIACCOB C
yI‘J'Iy6J'IeHHBIM HN3Yy4YCHHUCM MAaTCMATHUKH, (I)I/IBI/IKI/I, XUMHUN, OHOJIOTHH B
00111e00pa30BaTENbHBIX OPraHU3aAUIX C UCTIOJIb30BAHUEM
MHGPACTPYKTYPHI, CO3/ITAHHON B paMKaxX HAIIMOHAJIBLHOTO IPOEKTa
«O6pazoBanue» (KBanropuymsl, IT-kyOb1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.p
df

e COOpHHK THUTIOBBIX 3aJIaHUM JIJIs1 TEKYILIETO OLIEHUBAHUS IO Y4EOHBIM
npeameram «Marematukay u «apopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij matematika informatika 2024.p
df

e Meronnueckue pekomennanuu. CrieHapuu KOMIUIEKTOB Y4eOHBIX
3aIaHUN-KOHTEKCTHBIX 3aJ71a4 K ydeOHOMY Kypcy «BeposiTHOCTh U
cratuctukay. 7 kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost 1 statistika komplekty ucheb
nyh zadanij 2024.pdf
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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi kak OAMH W3 OCHOBHBIX pa3/IeNIOB IIKOJILHOW MaTeMaTHKH,
UMEIOIUN CBOEH 1eNbl0 00€CTeUnTh M3YyYEHUE CBOKMCTB M pa3MepoB QUIyp, UX
OTHOLIEHWM ¥ B3aUMHOE PpACHOJOXKEHUE, ONUPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTeNbHY0 JUHUIO. [[€eHHOCTh M3ydeHHs T€OMETPUU HAa YPOBHE OCHOBHOTO
oOurero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOLIUNUCA YUUTCS MPOBOAUTH
JI0Ka3aTeJIbHbIE PACCY>KIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHHUs, JTOKAa3bIBaTh
UCTUHHBIE YTBEPXKJICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCcykJeHuss «OT TMPOTUBHOIO», OTJIWYaThb CBOWCTBA OT  MPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxkaeHus. Oco0oe 3HaueHue JoKa3aTebHas
JIMHUS UMEET I YIrayOaEHHOT0 U3YYEeHHsI MAaTEMaTHKU.

[enpto M3y4eHUs reOMETPUHU SBISIETCA UCMIOIb30BaHUE €€ KaK MHCTPYMEHTA
IpU PELICHUH KaK MaTeMaTHYECKHUX, TaK U MPAKTUUECKUX 3a7]a4, BCTPEUAIOIINXCS
B peanmbHOM xu3HU. OOydyaromuics JOJDKEH HAy4uTbCAd  ONPENENSTh
T€OMETPUYECKYIO0 (DUTypy, OIUCHIBATH CJIOBAMH UYEPTEXK WM PHUCYHOK, HAWTH
IJIOIIA b  3€MEJIbHOTO  y4YacTKa, pacCUUThIBATh  HEOOXOAUMYIO  JJIMHY
ONTOBOJIOKOHHOTO Kabens win TpeOyemble pa3Mephl Trapaxka JJjisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIIbHAS JUHUSA B U3YYEHUU T€OMETPHUHU.
[Ipu pemenun 3amad MPaKTUYECKOTO XapakTepa OOYYarOIUNUCA YYUTCS CTPOUTH
MaTeMaTU4YEeCKUEe MOJEIN  PEaJIbHbIX JKU3HEHHBIX CHUTYallUil, MPOBOAUTH
BBIYMCJICHUS U OIIEHUBATh aJIEKBATHOCTD MOJIYUYEHHOTO pe3yJibTaTa.

Oco6eHHOCTh YUeOHOT'0 Kypca YIIyOJIE€HHOIO U3yUYEeHHUS] TEOMETPUM COCTOUT
B TOM, 4TO OOy4aroIIuecss He MPOCTO 3HAKOMATCS C ONpeIeTEHHBIMU OHITHAMH, a
YBEPEHHO OBIIaJeBal0T UMH. CyIIECTBYIOIIME TEMbI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUH U3Yy4aloTcs Ha OoJiee rITy0OKOM YpOBHE, a 00yUaroIIuecs: MpuoopeTaroT
YMEHUS, TMOMOTAaIOIIUEe MM YBEPEHHO TPUMEHATh CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEKHBIX TPEeIMETaX, MPexae Bcero pusnke u nHhopmaThke,
a TaKXe TMOJIb30BAThCSl MOITYUYCHHBIMH 3HAHUSIMHU TPHU PEIICHUU MPAKTUYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOJaEHHBIM
yaeOHBIH Kypc «I'eoMeTpus», KOTOPBIN BKIIIOYAET CISAYIONIHE OCHOBHBIC pa3 bl
conepxkanms: «Hawama  reomerpum», «TpeyronbHukm», «OKpYyXKHOCTBY,
«UYetpipéxyronbaukny, «Ilogoduey, «dmeMeHThI TpUroHomMeTpuny, «Iliomamny, a
Takke «Meton KoopauHaTy», «Bektopel», «[IpeobpazoBaHus MIIOCKOCTH.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Hefiento), B 8 kinacce — 102 yaca (3 yaca B HejieNn0), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

HayaJjia reomerpun

Hctopuss BO3HUMKHOBEHHsS M pa3BUTHA TreoMeTpud. HauanbHble MOHATHS
reomerpun. Touka, mpsimas, oTpe3ok, Jyd. [loHstue o0 akcuome, Teopeme,
JIOKa3aTeNbCTBE, ONPEACICHUN.

B3aumHOe pacnosoxeHue TOYeK Ha INpsAmMou. M3MepeHue IMHBI OTpe3Ka,
pPacCTOSIHUE MEXIY TOUKAMH.

[Tonymnockocte u  yros. Buasl yrimos. HM3MmepeHue BEIWYHMH  YIJIOB.
BeprukaneHbie u cmexHbIe yribl. [lapannensHble U NEPIICHINKYISPHBIE MPSAMBIE.
Paccrostnue ot Touku 10 nipsamou. buccekrpuca yria.

Jlomanas. Buapel nomaneix. {nuHa nomanou. MHoroyroiibHUKH. [lepumerp
MHOTI'OYTOJIbHUKA. [IOHATHE O BBITYKIJIBIX U HEBBITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHble TpEACTABIEHHS O pPAaBEHCTBE (UIYyp, HUX PaACIOIOKECHUH,
CUMMETPHH.

[Ipocrenimme nmoctpoenusi. MHCTpYMEHTBI 111 U3MEPEHUM U TIOCTPOECHHUM.

TpeyrojbHUKH

Bunsl TpeyroibHUKOB: OCTPOYIOJIbHBIE, NPSIMOYTOJBHBIE, TYINOYTOJIBHBIE,
paBHOOE/IpEHHBbIE, PpPAaBHOCTOpOHHUE. Meauana, OuCCeKTpUca UM BbICOTA
TPEYrOJIbHUKA.

PaBencTtBo TpeyronbHukoB. llepBpiii W BTOpOW TMpPHU3HAKA PABEHCTBA
TPEYroJbHUKOB. PaBHOOENpEHHBbIE TpPEYrodbHUKM M HUX cBoiMcTBa. [lpu3Hak
PaBHOOEIPEHHOr 0 TPEYTOJIbHUKA. TpeTHil MprU3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHolIEHUsI MEXYy CTOPOHAMHU W yrilaMH TpeyrojibHuka. HepaBeHCTBO
TpeyroibHUKa. HepaBeHCTBO O JMHE TOMaHOM.

CummerpuuHble  (Gurypsl. (OCHOBHBIE CBOICTBA OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAOLIEM MHPE.

IMapanienbHbie npaMbie. CymMMa yrijioB MHOTOYT0JIbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUE CBEICHUS O MocTynare EBkimaa u
o ponu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBON reoMerpuu. CBOICTBA U
NPU3HAKKA NapajuiedbHbIX NpsAMbIX. CymMMa yriiOB TpEeyroJibHUKA. BHEIIHUE yriibl
TpeyroipHrka. CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKA M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpssMoyroJibHbIE TPEYTOJbHUKHU

[Ipr3Haku paBeHCTBa MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukymnsip u
HakJIOHHasi. CBOMCTBO MEIHMAaHBI IPSIMOYT'OJIBHOIO TPEYrOJIbHUKA, POBEAEHHON K
runorenyse. [IpsaMoyronbHsIi TpEyroJabHUK € yriaoM B 30°.

OKpyXKHOCTH



[ToHsATUS OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH U Kpyra: LIEHTP,
panuyc, IuaMeTp, XopAa, X CBOKCTBA. B3anMHOE pacnonokeHue OKPYXKHOCTU U
npsmoi. KacarenbHast u cekymasi K OKpYXHOCTU. OKpYKHOCTb, BIHCAHHas B
yroa. IIpocreiimme nocTpoeHus ¢ TOMOIIBIO HUUPKYJIISA U JTUHEUKH.

I'eomeTpuyeckne MecTa TOYEK

[TonsiTHE O reOMETPUUYECKOM MecTe ToYeK. IIpumepsl reoMeTpuyecKux MecT
TOYEK Ha IMIOCKOCTHU. bUCCEKTpuca yriia U CepeIMHHBIN NEPIEHIUKYISAP K OTPE3KY
KaK TeoMeTpuueckue mecta TouyeK. OmnucaHHas OKpPY)KHOCTb TPEYroJbHHUKA, €€
HeHTp. MeTos1 reoOMeTpUYECKUX MECT TOUEK MPHU PEIICHUH FT€OMETPUUYECKUX 3a]1ay.

IMocTpoeHus ¢ NOMOMIBIO HMPKYJISA U JMHEHKH

Ucrtopuueckne cemerus. OOOCHOBAHUS MPOCTEUITUX TIOCTPOCHHMA, STaIlbI
3a/1ayv Ha TIOCTPOEHMs, pElIEHUE 3a]1a4 Ha IOCTPOECHUE HUPKYJIEM U JTUHEHKOM.

8 KVIACC

YeTbIpEéXyroJIbHUKHU

[Tapannenorpamm, ero mnpu3HaKW W cBoiicTBa. IIpsMOyroiabHuK, pomo,
KBaJIpaT, UX MPU3HAKU U cBoicTBa. Tpamernusi. PaBHOOeapeHHas Tpanenus, €€
cBolicTBa U npu3Haku. [IpsmoyronbHas Tpanenus. CpenHsist TMHUS TPANlCLUH.

Cpenusst TUHUSL TPEyrojdbHUKA. METOJ] yABOSHUS MEAHaHbl TPEYroJibHUKA.
Teopema o nepeceueHr MeuaH TPEYroIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunboHa aJ1s1 IpOU3BOIBHOTO YETHIPEX YT OJbHUKA.

[{enTpanbHO-CUMMETPUYHBIE PUTYPHI.

IHoxo0Oue

[Togobue TtpeyronbHUKOB, Kod(duuuent mnonodus. I[lpusHaku momOOUS
TPEYrodbHUKOB. [IpuMeHeHne Tomo0usl TpPH PEUICHHH TEOMETPUUYECKUX U
MPaKTUYECKUX 3a]1au.

ILnomans

[Tonatne o muomaau. CBoOWCTBAa IUIOMIAJACH TEOMETPHYECKUX (Quryp.
[IpocTeiiue Gpopmysbl 175 TIIOMIATX TPEYToJIbHUKA, MapajieorpaMma, pomoa u
tpaneuuu. [Lnomaau nogo06HeIX Guryp. OTHOIIEHKE IIOMIAAEH TPEYTrOJIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a]1a4.

DJIeMeHTbl TPUTOHOMETPHUM

CuHyc, KOCHHYC, TAaHI€HC M KOTAHIE€HC OCTPOro yrila NpPsIMOYTOJIbHOTO
TpeyroibHUKa. Tpuronomerpuueckue Qynkmuum yriaoB B 30°, 45° u  60°.
[IponopuirioHalibHBIE OTPE3KU B MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYTroJbHUKHU, CBA3AHHbIE ¢ OKPYKHOCTHIO



BrnucanHble M UEHTpalbHBIE YIJIBI, YIOJ MEXKIY KacaTEIbHOM M XOPIOM.
Yrael MeXay XOpAaMH M CEKyILIUMU. BIHcaHHbIE M ONMCAHHBIE OKPYKHOCTH
TPEYrOoJbHUKAa W YETBIPEXYroiapHUKH. CBOWCTBA W NPHU3HAKH BIIMCAHHOI'O
YETBIPEXYTOJbHUKA. B3anmMHOE pacronokeHue IByX OKpykHocTeh. Kacanume
okpyxHocTeil. OO11ue KacaTeabHble K ABYM OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroJibHUKOB

Cunyc, xocuHyc, TaHreic yriaoB or 0° mo 180°  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXIECTBO. @opMyJIbl  NPUBEICHUS. Pemenue
TPEYrOJILHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHUHYCOB. Pemenue
IIPaKTUYECKHUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pemurenne 3a1au reOMETpUUECKON ONTHKH.

Tpuronomerpuyeckue dbopMynel IS IUIOMIAAM  TPEYTrOJIbHUKA,
napauienorpamma, pomoa, tpaneuuu. ®dopmyna ['epona. dopmyna miomagn
BBIIYKJIOI'O YEThIPEXYTOJIbHUKA.

IlogoOue TpeyroJibHUKOB

Xopnbpl ®W TOAOOHBIE TPEYrOJBHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BENECHUN OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEIECHUM OTPE3KOB CEKYILHUX,
TeopemMa O KBaJpaTe KacarelbHOW. [IpruMeHeHue npu penieHnn reoOMETPUYECKUX
3agay. Teopembl UeBbl U Menenas. [lonstue o romoreTuu.

MeToa KOOpAMHAT

VYpaBHeHuEe NpsMON Ha IUIOCKOCTU. YTJIOBOW KO3(P(ULIHMEHT U CBOOOIHBIN
YJI€H, UX T[EeOMETPUYECKH cMbIcia. [lapaiyienbHOCTP W NEPHEHAUKYISIPHOCTH
IpSIMBIX (Yepe3 yriaoBoi K03 UIIMEHT).

YpaBHeHue OKpyxkHOCTH. HaxoxneHue mnepecedeHUN OKpPYKHOCTEH W
OpsIMBIX B KoopAuHaTax. PopMyiia pacCTOSHHUS OT TOYKU A0 Hpsamoi. [lnomans
napajuiesiorpaMMa B KOOpAMHAaTaX, MOHATHE 00 OPHEHTHPOBAHHOM ILIOIMIA[IH.
[IpuMeHeHne MeTona KOOPANHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3aj1a4ax.

BekTopsl

Bekropel Ha miockoctH. CloK€HHWE W BBIYMTAHUE BEKTOPOB — MpaBUia
TpPEYroJibHUKa U NapajuiesiorpaMma. Y MHOKEHUE BeKTOopa Ha unciio. KoopauHatsl
BekTopa. ClI0)KE€HME W BBIUMTAHHE BEKTOPOB, YMHO)KEHHE BEKTOpAa HAa YHUCIO B
KoopauHaTax. [I[puMeHeHrne BeKTopoB B (pU3UKE, IEHTP Macc.

[Tonsitue o Oasuce (Ha IIIOCKOCTH). PasiiokeHuss BEKTOPOB MO Oaswucy.
CkansipHO€ TpOU3BEAEHUE BEKTOPOB, I'€OMETPHUUYECKHII CMBICI U BBIPAKEHUE B
JEKapTOBBIX KOOpAMHATax. JIMCTpUOYTHMBHOCTh CKaJISPHOTO IPOU3BEACHUS.
CkansipHoe npou3BeneHHME U mpoenupoBaHue. [IpuMeHeHHne CKaJIsIpHOTO



IIPOM3BEICHUS BEKTOPOB JUIl HAXOXKJICHUA JIWMH W yraoB. Pemienue
F€OMETPUYECKUX 3a/1a4 C IIOMOLIBIO CKAJIAPHOIO IIPOU3BECHUS.

JIMHa OKPYKHOCTH M IUIOIAAL Kpyra

[IpaBunbHbIE MHOrOYroapHUKHW. [InuHa okpyxHOcTH. ['pamycHas wu
paguaHHas Mepa yria, BbIYMCIICHUE JJIMH Ayl OKpyxxHocTed. Ilimomans kxpyra,
ceKTopa, cermeHTa. Mlcropuueckue cBeeHus 00 U3MEPEHUH JITMHBI OKPYKHOCTHU U
IUIOIAN Kpyra.

JIBHKEHHMS TUIOCKOCTH

LenTpanbuast cummerpus. LlenTpanbHo-cumMmerpuuHbie Gurypsl. [ToBopoT.
OceBag cummerpusi. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOHM OCH.
[TapamutenbHbIi EPEHOC.

[lonsitue nBuxeHuss u ero cpoiicTBa. PaeHcTBO (uryp. Ilpossnenus
CUMMETPUH B MPHUPOJE, >KUBOIMCH, CKYJIbNType, apxurekrype. Kommosunuun
IBWKEHUH (mpocreiiue npuMepsl). [[puMeHeHre B reoMeTpUUecKUX 3aadax.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOEHHS @POrpaMMbl IO MaTeMaTHKE
XapaKTEepU3yKTCs B YACTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHMA

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaTE€MAaTUKOB W POCCUMCKOM MAaTeMaTH4YECKOM IIKOJbI, K HMCIOJIb30BAaHUIO JTHX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp IpakaHCKOro oOiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IESITENBHOCTH YYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHMS:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa3oBaHUs Ha MPOTSXKEHHHM BCEH KM3HU I YCHEMHOM NpodecCHOHATbHOM
JESITENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUI, OCO3HAaHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CHOCOOHOCTBKO K HOMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, pELICHUN, PACCYKIEHUH, YMEHUIO BUJIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) neHHocTE HAY4YHOI'0 NNO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOABI U
o0miecTBa, TMOHUMAaHUEM MAaTEMAaTHUYECKOM HAyKW Kak cQepbl 4YeaoBeYecKOi
NEATENbHOCTH, ATAloB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALMUHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MUPA, OBJIAJIEHUEM HAaBBIKAMH HCCIIEI0BATEIbCKOMN 1EATENbHOCTH;

6) ¢usuyeckoro BocnuTaHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO0 0JIaronoJy4ms:



TOTOBHOCTBIO TPUMEHSTh MaTEMAaTHYECKUE 3HAHUS B HHTEPECax CBOETO
30pOBbsl,  BEIEHHUS  3J0pOBOro  oOpa3a JKM3HU  (3J0POBOE  IHUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHM U OTJAbIXa, peryispHas Quznueckas
AKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEeKCHH, NPU3HAHUEM CBOETO
paBa Ha OUIMOKY M TAKOTO K€ MpaBa JPYyroro 4einoBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMS:

OpUEHTallMel Ha NMPUMEHEHWE MAaTeMaTUYECKUX 3HAHUU JJIsl PElIeHUs 3a7ad
B 00JJIACTH COXPAHHOCTU OKPY’KaloOIIeH cpeabl, IUIAaHUPOBAHUSA IOCTYNKOB U
OLICHKM HMX BO3MOXHBIX TOCIEICTBUM JIsI OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
IJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanuM K M3MEHAIIUMCS YCJIOBUSM CONMAIBHOW M MPUPOIHOM
cpeabI:

TFOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AESATENbHOCTh, B TOM YHCIIe
YMEHUE YUYUTHCS Yy JPYTrUx JIOJIei, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKM Y KOMIIETCHIIUHU U3 OMbITA JPYTUX;

HEOOXOJIMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUN, (HOPMYIUPOBATH UIEH,
MOHSITHS, TUIOTE3bl 00 00BEKTaX M SIBJICHUSX, B TOM YHUCJIE paHee HEU3BECTHBIX,
OCO3HABaTh JACPUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIAaHUPOBATH
CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIONUNA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbI€ pElIeHUs U JeUCTBUS, (OPMYIUPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs MpOrpaMMbl 10 MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaronierocs 0Oyayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTepU3yIOIHECs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEILHBIMU  JIEHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHHUKATUBHBIMHU
JEHUCTBUSMH U YHUBEPCATBHBIMH PETYISATUBHBIMU JCHCTBUSMH.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA
ba3zoBble jlornuecKkue 1efcTBUA:

BBIBJIITD M XapAaKTEPU30BaTh CYIIECTBEHHBbIEC INPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TMOHATUH, OTHOIICHWA MEXIy TMOHATUAMH, (POPMYIUPOBATH
OTIpeeNeHNs TIOHATHM, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaLuu,
OCHOBaHUS /J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX IPOBOAMMOIO aHAJIN3A;



BOCIPUHMMATh,  (HOpMyIuUpoBaTb U  NPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIE, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUYECKNE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOJCHUSIX W YTBEPXKICHUSX, MpejaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCHOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKAEHUHN (MpsSMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MAaTEMAaTUUYECKUX
(dakTOB, BBICTpaWBaTh APryMEHTAIUIO, MPHUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
NPUMEHSITh METOJ MaTeMaTU4YeCKOW WHIYKIIUHA, OOOCHOBBIBATH COOCTBEHHBIE
paccyKJIeHus;

BBIOMpATh CMOCOO perieHus y4dyeOHOM 3amauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  peUIeHUs, BbIOMpaTh HaumOoJee  MOAXONAIUMHA C  Yy4ETOM
CaMOCTOSITEIILHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbcKme 1eiicCTBUSA

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIENOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
dbopMynHpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIiieMy,
CaMOCTOSITEJIbHO YCTaHAaBJIMBATh HMCKOMOE U JaHHOE, (POpMUpPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH IO CaMOCTOSATEIHHO COCTABICHHOMY IUIaHY O3KCIEPUMEHT,
UCCIIEZIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eckoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITETLHO (HOPMYJIMPOBATHL OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEIEHHOIO  HAOJIONEHUS, HWCCIEAOBAHMS, OKCIEPUMEHTa,  OIICHUBATH
JIOCTOBEPHOCTD MOJIYYEHHBIX PE3yJbTAaTOB, BHIBOJIOB U 0000IICHUI;

IPOrHO3UPOBATh BO3MOKHOE pA3BUTHE IIPOLIECCA, a TAKXKE BBIIBUIATH
NPEINONIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMH, JTaHHBIX,
HEOOXOJIUMBIX JIJIsl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATH3UPOBATH M HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS,

BEIOWpaTh (popmy mpencTaBieHUs WHGOpPMAIMM W WLTIOCTPUPOBATH
penlaeMble 3a/1a4ud CXeMaMu, AuarpaMmaMu, MHOU rpaduKol U X KOMOWHALIUSIMU;

OLICHMBATh HAAE&KHOCTh MH(DOpPMALMK MO KPUTEPUSIM, MPEII0KEHHBIM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIE AeHCTBHSA:



BOCIIPHHHMMATh U (POPMYJIUPOBATH CYKJICHHS B COOTBETCTBHUU C YCIOBUSIMH U
HeNsIMA  OOIICHHMSI, SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOK) TOYKY 3pEHUS B
YCTHBIX U TMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pEIICHUs 3a/Jaudu,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XO7le OOCYXXJIEHHUsS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMBI,
npoOJieMbl, penraeMoil 3aJaud, BBICKA3bIBATH WJIEH, HAIICJICHHbIE Ha TIOHCK
pEIICHHsI, COIMOCTABJIATh CBOM CYXKICHHUS C CYXICHUSMU JPYTUX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3jIMYMe€ M CXOJCTBO IMO3WIIMKA, B KOPPEKTHOU (opme
(bOopMyITHpOBaTH Pa3HOTIACHS, CBOM BO3PAKCHUS;

MPENICTABIIATh PE3YJAbTAThl PEIICHUS 3aJlayi, SKCIIEPUMEHTA, UCCIIEI0BaHUS,
IIPOEKTa, CaMOCTOATEIHHO BBIOMPATh (opMaT BBICTYIUICHHS C YYETOM 3aja4y
NIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHUH;

MOHMMATh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYaTbHOU
paboThl TpM peHICHHH Y4YeOHBIX MaTEeMAaTHYeCKHX 3ajad, NPUHUMATh IIeNb
COBMECTHOW JEeSATENhbHOCTH, IUTAHMUPOBATH OpPTaHU3aIMI0 COBMECTHOW pabOTHI,
pacmpenensaTh BUILI padOT, JOTOBapHWBAThCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001TaTh MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX dopmax paboThl (0OCYyXaeHHUs, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» W HWHBIE); BBINOJHATH CBOK YacTb pabOTBI U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYrUMHU UYJIE€HAMH KOMAaHBI, OIICHUBATH
Ka4ecTBO pe3ysibTaTa M KadecTBO CBOEro BKJIaJa B OOMUN pe3yiapTaT IIo
KpUTEPUSIM, CHOPMYIIMPOBAHHBIM yUYaCTHUKAMU B3aMMOJICHCTBUS.

PeryqsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI JJIsI PEIICHUS B JKM3HEHHBIX M Y4YEOHBIX CUTYAIMSX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOJAXOAaX MPUHIATHUS pelieHui (MHANBUIYaIbHOE,
TPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIICHUs 3ajJadd (WIA €ro
4acTh), BBIOMpATh CHOCOO pEIIeHUST ¢ YYETOM HMEIOUIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BapHUAHTHI
peleHui ¢ y4éToM HOBOM HH(pOPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

BJAJ€Th CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MpOLlecca U pe3ysbTaTa
pelIeHHs] MaTeMaTUYeCKOM 3a71auu, CAMOMOTHBAIIMU U peIIeKCUH;

pEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7ayH,
BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHE PE3yJbTaTa JCATEIHbHOCTH TIOCTABJICHHON IENH M
YCIIOBUSIM, OOBSICHATH MPUYMHBI TOCTHKCHUS WIIM HEOCTYIKEHUS TSI, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQKATh SMOIMU TMPU H3YYCHUH MaTEeMaTHYECKUX OOBEKTOB M (DAKTOB,
JaBaTh SMOITMOHAIILHYIO OIICHKY PEIICHHUS 3aaYH.

HPEAMETHBIE PE3YJIBTATBI

K konity o0y4yeHusi B 7 kiaacce oOy4aromMiics NOTYUUT CIAEAYIOIINE TPEAMETHbBIE
pE3yIbTaTHI:

PacniosHaBaTh UM3ydeHHblE TIE€OMETPUYECKHE (QUIYpbl, OINpEeneisaTh UuX
B3aMMHOE PAacIOJ0KEHHE, H300pakaTb TIE€OMETpUYECKUE (UTYpBI, BBIITOJIHATH
YEPTEXKHU MO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIJIOBBIE BEJIMYMHBI.
Pemiats 3a1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB M BEJIUYUH YTJIOB.

Jlenate NPUKHUIKY W OLEHKY JIMHEWHBIX M YIVIOBBIX BEJIIMYWH IIPEIMETOB B
peaIbHOW KU3HHU, pPa3MEPOB NPHPOAHBIX OO0BEKTOB. Pa3nuuarh pazmepbl 3THX
O00BEKTOB 10 MOPSAIKY BETUYHHBI.

CTpouTh 4epTeXHU K T€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MpHU3HAKAMHM PABEHCTBA TPEYIOJbHUKOB, HCIOJb30BaTh
NPU3HAKKU U CBOWCTBA PAaBHOOENIPEHHBIX TPEYTrOJIbHUKOB NIPH PEIICHUH 3a/1a4.

[IpoBOAUTE JOTMUYECKUE PACCYKIEHUS C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCs NpPHU3HAKAMM PABEHCTBA IPSIMOYIOJIBHBIX TPEYrOJbHHUKOB,
CBOWMCTBOM  MEAMaHbl, IPOBEAEHHOW K  THIOTEHY3€  INPAMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Omnpenenars napajiebHOCTb MPSIMBIX C TIOMOILBIO YIJTIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cekyuas. OnpenensaTh MapauiedbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOM 10 TOUEK APYrOM MpsIMOM.

Pemiats 3amaun Ha KileTyaTol Oymare.

[IpoBOANTH BBIUKCIEHHUS M HAXOJUTh YUCIIOBbIE M OyKBEHHbIE 3HAUCHUS
YyIJIOB B TEOMETPUYECKHX 3aJayaX C MCHOJIB30BAHMEM CYMMBI  YIJIOB
TPEYroJbHUKOB M MHOIOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30OBaHHBIX IpHU
NEPECEYEHNN ABYX MapajulelibHBIX MPSAMBIX CEeKylled. Pemare mnpakThueckue
3a/1a4v Ha HaXO0XJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Onpenensartsb
OMCCEeKTPUCY YIJla U CEpPEIMHHBIN NEPHEHIUKYJIISP K OTPE3KY KaKk Fr€OMEeTpUYECKUE
MmecTa Touek. [Tonb3oBaThes MoHsATHEM reomeTpuyeckoro mecta Touek (I'MT) npu
JI0Ka3aTeIbCTBE FEOMETPUUYECKUX YTBEPKIECHUHN U IIPH PELIEHUH 3a/au.



@opMyIUpPOBaTh ONPEACICHUS OKPYKHOCTHM W Kpyra, XOpIbl U JHaMeTpa
OKPYXHOCTH, YBEPEHHO BJIAJE€Th X CBOMCTBAMH. Y METh JIOKa3bIBaTh U MPUMEHSThH
3TH CBOWCTBA IPU PEIICHUY 3a]1a4.

Brnagere moHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxXoIUTh €€ eHTp. JloKa3pIBaTh U UCTIOIB30BATh ()aKThl O TOM, YTO OUCCEKTPHUCHI
VIJIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAWHHBIC
MEPIEHINKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCI B OJJHOU TOYKE.

Brnanerp noHsiTHEM KacaTtelbHOW K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEePIECHANKYJIAPHOCTH KacaTeIbHOW U paguyca, MPOBEAEHHOTO K TOYKE KacaHUs.
Jloka3bpIBaTh PaBEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYKHOCTH, ITPOBEAEHHBIX U3
OJHOW TOYKH, U IPUMEHSTH 3TO B PEIICHUH T€OMETPUUYECKHX 3a/1a4.

Jloka3plBaTh W NPUMEHATHh MNPOCTEHIINE TE€OMETPUUYECKHUE HEPABEHCTBA,
MOHUMATh UX MPAKTUYECKUI CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKHE TTOCTPOCHUS C TTOMOIIBIO ITUPKYJIS U
JIMHEUKH.

K koHmy oOyueHuss B 8 kiacce o0OydarOnuidcs TOJYYUT CIEIYIOIINE
peAMETHBIE PE3YJIbTAThI:

Pacno3naBaTh OCHOBHBIC BHUBI YETHIPEXYTOJIBHUKOB, WX AJIEMEHTHI,
MOJIb30BAaThCSl MX CBOMCTBAMHM TPHU PEIICHUU T€OMETPUYECKUX 3aaad. Paznuuarth
NPU3HAKW W CBOMCTBA Mapajuienorpamma, pomoa v MpsMOYTOJIbHUKA, JTOKA3bIBATh
UX ¥ YBEPEHHO MPUMEHSTH MPHU PEIICHUN FeOMETPUIECKUX 3a]a4.

Hcnons30BaTh CBOMCTBA TOYKU TMEPECEUEHUs] MEIUAH TPEYTOJbHUKA (LIEHTpa
Macc) B peUICHUH 3a]ay.

Bnanets moHsTHEM CpemHEN TUHWUU TPEYrOJbHUKA W TPAMCIUH, TPUMEHITh
UX CBOMCTBAa NpPH pEUICHUM TIeOMETPUYECKHX 3aaad. lcrmonb3oBaTh TeopeMy
dajnieca U TeopeMy O MPONOPLUUOHAIBHBIX OTpPe3KaX, MPUMEHITh UX JJIS PEIICHHUS
MPAKTUYECKUX 3a]1a4.

Pacmo3naBaTh I1EHTpAIbHO-CUMMETPUYHBIE (DUTYpPHl W HCIOIB30BAaTh WX
CBOMCTBA NPU PELICHUU 3a]1a4.

Brnanerp moHATHAMHU TOA00MS TPEYroIbHUKOB, Kod(dummeHTa moaoous,
COOTBETCTBEHHBIX DJIEMEHTOB MOJO0HBIX TPEYTOJbHUKOB. MIMETh mpeicTaBieHre o
npeoOdpa3zoBaHuU MMOA00US U 0 MoAoOHBIX (urypax. Ilomp3oBarbecs mpU3HAKaMU
noo0us TPEYroJbHUKOB MPU PEIIEHUH T€OMETPUYECKUX 3ajad. Jloka3biBaTh U
NPUMEHSTH OTHOIIEHUS TPOMOPIIMOHATIEHOCTH B MPSIMOYTOJIBHBIX TPEYTOIbHUKAX.
[TpumeHsTh Mo00Me B MPAKTUIECKUX 3aa4ax.

BeiBomuth ¥ MCHONB30BaTh IMpocTeiimue (GopMysiabl  Uisl  JIOMIAIH
TpEeyrojiibHUKa, MapauiesiorpaMma, poMmoa u Tpaneuu. BeraucisaTs (pa3inuHbIMUA
croco0amMu) IUIOMIAJh TPEYroJbHUKA ¢ IUIOMAAM MHOTOYTOJBHBIX (UTYD
(MONB3ysICh, TNIE€ HEOOXOAUMO, KAIBKYIATOPOM). 3HATh OTHOIIEHWE IUIOMIAICH



no00HBIX (UTYpP W MPUMEHATHh MPHU pelieHuu 3ajad. [IpuMeHsTh TolydeHHbIe
YMEHHUA B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBaTecsi Teopemoit [ludaropa npns pemeHUs TEOMETPUYECKUX U
npakTuyeckux 3axad. CTpouTh MATEMATHYECKYK) MOJEIb B MPAKTHYECKHUX
3a1a4ax, CaMOCTOSATEIBHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JJIMHBI.

Bnagerp 1nOHATMEM BOMCAaHHOTO W UEHTPAJIBHOIO yrila, yrjla MExXAy
KAacaTeJIbHOM M XOpJOM, ONMMCAHHOM W BIMCAHHOM OKPY>KHOCTHU TPEYTOJIbHUKA U
YETBIPEXYTOJIbHUKA, TPUMEHATh UX CBOMCTBA MPY PEUICHUY 3a/a4.

[IpyMeHATh MOTy4YEHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTh MATEMATHUYECKHUE
MOZENM I 3a/1a4 PEATbHOU )KU3HU U IIPOBOJIUTH COOTBETCTBYIOIME BBIUUCICHUS
C TpPUMEHEHUEM TOJA00US U TPUTOHOMETPHH (TMOIB3YSACh, TAE HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koHIy 00y4yeHus B 9 kiaacce o0y4aromMiics NOTYUUT CIAEAYIOIINE IPEAMETHBIE
pe3ybTaThI:

3HaTh TPUTOHOMETpUYECKUE (YHKIUU OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
INOMOIIBIO PA3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOIO TPEYroJbHUKA («penieHue
OPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaX0onuTh (C MOMOIIBIO KaTbKYJISTOPA) AJIMHBI
U YIJIbl JUISl HETaOJIUYHbBIX 3HAYEHUH.

[Tonp30BaThest hopMynamMu MPUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUJIi HAXOXKJEHHUS COOTHOIIEHHM MEXAY TPUTOHOMETPUUYECKUMHU
BEITUYMHAMM.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, NPUMEHSTh HUX JUJIS
HAXOXJACHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEUIEHUE TPEYTOJIBHUKOBY),
OpU PEUIEHUM TE€OMETPUYECKUX 3anad. [IpuMeHSATh MoydeHHbIE 3HAHUS MPU
pELIeHUH MPAKTUYECKUX 3aau.

IIpuMeHATh TPUTOHOMETPHIO B 33a4aX HA HAXOXKJECHUE IUIOMA1, BEIBOAUTH
U BJAJETh TPUTOHOMETPUUECKHUMH (GopMylaMu [UIsl IUIOIIATU TPEYrojbHUKA,
napasuiesorpaMma, poMOa, Tparneuu, BEIBOJUTh U IPpUMEHATh Gpopmyny ['epona u
(dopMyiy JUIsl IUTOIIAIA BBITYKIIOTO YETHIPEX YT OJIbHUKA.

NmMerp nmpexncraBieHHME O TOMOTETHH, I[PHUMEHITh B IPAKTUYECKUX
CUTYaLHsIX.

Hcnonp3oBaTe Teopembl UeBbl 1 MeHeNast npy pelIeHny 3a1a4.

Hcnonb3oBaTh TEOpEMBbl O BIHMCAHHBIX YIJaxX, yriax MexXAy XOpAamu
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHON U XOpAOW PH PElIeHUH F€OMETPUUECKUX
3amad. [loka3plBaTh M MPUMEHATH TEOPEMBI O NPOU3BEAECHUM OTPE3KOB XOPI, O
IPOU3BEIECHUH OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

Bnaners moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsMOM Ha IUIOCKOCTH. Bragerp MNOHATHSAMHM yriaoBoro Kodgp@uuueHta u
CBOOOIHOTO 4JI€HA, MOHUMAaTh WX TEOMETPUUECKUH CMBICI U CBSI3b YIJIOBOTO



ko3 dulMeHTa ¢ BO3pPACTAHMEM M YOBbIBaHHEM JHMHEHMHOW (QYyHKUUH. YMETb
pemiate METOAOM KOOPAMHAT 3aJayd, CBA3aHHBIE C MAPAJIIEIBHOCTBIO U
NEPIEHAUKYJIAPHOCTBIO IPSAMBIX, IIEPECEYECHUEM IPSIMBIX, HAXOKICHUEM TOUYEK
IIEpECEUECHUSI.

BeiBomuTh M BIAgeTh ypaBHEHUEM OKPYKHOCTH. Mcmonp30BaTh MeETON
KOODAMHAT JJIsl HAxXOXKJIECHHUs IEPECECUEHUM OKPYKHOCTEM WU MpsAMBIX. Brnaaers
GopMyIaMu pacCTOSIHUSL OT TOYKHA 1O MPSMOMW, IUIOMIAIM MapajuieiorpaMMa B
KOOpJMHATaX, MMETh MOHATHE 00 OpPUEHTHUPOBAHHOM miomanu. Ilonb3oBaThcs
METOAOM KOOPJIHMHAT HAa IUIOCKOCTH, TNPHUMEHATh €ro Ipu  PEIICHUU
FEOMETPUYECKUX M MPAKTUYECKUX 3anad. [IpuMeHATr MeToj KoopauHAT B
IIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.

Brmanerp moHsATHEM BEKTOpa. YMETh CKIAJbIBATH W BBIYUTATH BEKTOPHI,
YMHOXaTb Ha YHCJIO, BIAJETh IPAaBWIAMU TPEYrOJbHUKA U IapajulesiorpaMma.
Bianers nmpakTUYEeCKMMU MHTEPIIPETALMAMU BEKTOPOB. YBEPEHHO I10JIb30BATHCS
KOOpAMHATAaMU BEKTOpa. DBrnaners ClI0KEHHMEM M BBIYMTAHUEM BEKTOPOB,
YMHOKEHHUEM BEKTOPA HA YUCIIO B KOOpINHATAX.

Nwmets npencraBieHue o 0asuce (Ha mWIOCKOcTH). PackiaapiBaTh BEKTOPHI 11O
O0asucy. PacknanpiBaTh BEKTOpPHl CHJI C IIOMOIIBIO IPOCLUPOBAHMUA U
TPUTOHOMETPUUYECKUX COOTHOWICHWM. IIpUMEHATH IIONy4YEeHHbIE 3HAaHHS B
npocTednX PU3NYECKUX 3a/1ayax.

Biianers NHOHATHEM CKaJIsApHOIO IPOU3BEACHUSA BEKTOPOB, IIOHUMATh €TI0
FEOMETPUYECKUM CMBICII WU YBEPEHHO IIOJIb30BATBCA €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOIO MPOU3BEIAEHUS
U €ro CBA3b C NMpoeuupoBaHUEM. [[pUMEHATH CKaIpHOE MPOU3BEAEHUE BEKTOPOB
JUIL HaXOXIEHUs JUIMH U yriaoB. Pemare reomerpuyeckue 3ajayd C IIOMOILBIO
CKAJIIPHOTro npousBencHus. Mcnonb30BaTh CKAIAPHOE NMPOU3BEINECHNUE BEKTOPOB B
anredpanveckux U (pU3NIECKUX 3aJavax.

Branerp MOHATUSAMH NPAaBWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYTU OKPY>KHOCTH U pajyuaHHON MEphI yIila, BBIYUCIIATH IUIOLAb Kpyra U
ero yacren. [lonumare cMmbicn uncna m. [I[puMEHATH NONyYEHHBIE YMEHUS IIPH
pElIeHNH MNPaKTUYECKUX 3adad. 3HaTh UCTOPUYECKHUE CBENEHHUS 00 U3MEpEHUU
JUTUHBI OKPY>KHOCTH U IIJIOIIAAU KPYTa.

HNmeTrs mnpenctaBieHHE O NpeoOpa3OBaHUU IJIOCKOCTH, O JIBUYKEHUSX.
Haxoguth ocu, UEHTpbl CUMMETpuu (UTYyp, LEHTPHl MOBOPOTa, HAXOIUTH
KOMITO3ULIUM TPOCTEHIINX NpeoOpa3zoBaHuid. [IpuMeHATh NBHKEHUS IUTOCKOCTH
IIPU PELICHUU T€OMETPUYECKUX 3a1ay.

IIprMeHATH ITONyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJEININ IS 3a/1a4 PeaJbHOW KU3HU U IIPOBOAUTH COOTBETCTBYIOLIME BBIYMCICHUS



C TPUMCHCHHEM TIOJ00MSI M TPUTOHOMETPHUYECKUX (YHKIUH (TOIB3YysCh, TC
HE00XO0UMO, KAJIbKYJISITOPOM ).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
HasBanwue pasnena KomnuectBo OcHOBHbIE BUJIbI AESTEILHOCTH
OcHOBHOE coaiepKaHue
(Tembl) Kypca 4acoB oOy4Jaronuxcs
Hauana reomerpun. 28 HcTopust BOSHUKHOBEHUS 3HAKOMHTHCS C UCTOPUEN PA3BUTHUSA

IIpocreimme
reomMerpuydeckue Gurypsl

1 ux cBoucTBa. 3mepenue
F€OMETPUYECKUX BEJIMYNH

Y Pa3BUTHUS T€OMETPUMU.
HauanbHble IOHATHS TEOMETPUU.
Touka, npsimMasi, OTPE30K, JIyY.
[TousaTHe 06 akcuome, TeopeMe,
JIOKa3aTeNNbCTBE, ONPEIEICHUH,
CBOMCTBE, NPU3HAKE.

B3anmHoe pacnionoxeHne Touek
Ha npsamon. 3sMepenue JiuHbl
OTpE3Ka, PACCTOSHUE MEXKIY
TOYKaAMH.

[TonymtockocTe 1 yroi. Bubl

yriioB. MI3MepeHue BEnuyuH yrios.

BepTukanbHbIe U CMEXKHBIE YTJIBL.
[TapamtenbHbie

U MIEPIICHIUKYJISIPHBIE TIPSIMBIE.
buccekrpuca yria.

Jlomanas. Buael tomansixX. JInuHa
JIOMaHOU. MHOTOyT OJIbHUKH.
[TepumeTp MHOTOYTOJIBHUKA.

r€OMETPUH, IPUMEHEHUEM I'€OMETPUN
B PEAJIbHOM KU3HMU.

@opMyJIMPOBATH OCHOBHBIE IOHSTHS,
OIIPEEIICHNS U AaKCUOMBI.

PacniosnaBaTp n3yueHHbIE
reoMeTpuyecKre (pUrypsl, ornpeneisiTh Ux
B3aMMHOE PAaCIIOIOKEHNE, BBITIOIHITh
YEepTEXK IO YCIOBUIO 3a/1a4U.

N3MepATh TMHENHBIE U YTIIOBBIE
BEJIUYHMHBI TEOMETPUUECKUX

U MPAKTUYECKUX O0BEKTOB.

OnpenensaTe «Ha I1a3» pa3Mepbl pealbHbIX
00BEKTOB, MPOBOJUTH IPYOYIO OLIEHKY UX
pa3MepoB.

Pemrats 3a7aun Ha BBIYMCIIEHUE JIUH
OTPE3KOB U BEJIMYMH YIJIOB.

Pemate 3anaun Ha B3auMHOE
pacroiokeHNe reOMETPUIECKUX PUTYP.
[IpoBoauTh KiTacCU(PUKALIMIO YTIIOB,
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IlonsiTHE O BBIITYKJIBIX

M HCBBIITYKJIBIX MHOI'OYT'OJIbHUKAX.

NHCcTpyMEHTHI 17151 U3BMEPEHUN
Y ITIOCTPOCHUI

BBIYUCIIATD JTUHEUHBIE U YTIIOBBIE
BEJIMYMHBI, TPOBOJIUTH HEOOXOUMBIC
JIOKa3aTEeNbHBIE PACCYKICHMUS.

Bbramncste mepumerphl pocTenimx Guryp,
JIOMaHbIX.

Paznmuuats BBINTYKIIbIE U HEBBINTYKJIbIE
MHOTOYTOJIbHUKH, PaBHBIC (PUTYPHI.
[IpoBoguTh MpOCTEUIINE IOCTPOCHUSA

Y U3MEPEHUS C IOMOILIBI0 HHCTPYMEHTOB

TpeyrosibHUKHM

19

Menuana, GuccekTpuca 1 BbICOTa
TPEYrOJIbHUKA.

PaBeHCTBO TpEyroOabHUKOB.
[IepBrIit 1 BTOPOU NPU3HAKH
PABEHCTBA TPEYT OJIbHUKOB.
PaBHOOEpEHHBIE TPEYTOIBHUKU
U uX cBoicTsa. IIpusnak

PaBHOOEIPEHHOT O TPEYTOJIbHHKA.

Tperuii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB.

@urypsl ¢ 0CEBOM CHUMMETPHEN.
IIpumepsl cuMmeTpun

B OKPY’KaroIeM MUpE

Pacnio3znaBath napsl paBHBIX
TPEYTrOJIbHUKOB HAa TOTOBBIX YEPTEKAX
U Ha KJIeT4yaToi Oymare (¢ ykazaHuem
MIPU3HAKOB).

OnpenensTe napbl paBHBIX TPEYT'OJIbHUKOB
B TEOMETPUIECKUX KOHPUTYPAITUIX
(c ykazaHMEM IIPU3HAKOB).

BriBonuth cieacTBUs (paBEHCTB
COOTBETCTBYIOIIUX JJIEMEHTOB)

U3 PABEHCTBA TPEYT OJIbHUKOB.
Hcnonp30BaTh NpU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB B PEIICHUU
T€OMETPUYECKUX 3a/1a4.
DopMyIUpPOBATh ONPEACIEHUS
OMCCEKTPHCHI, BHICOTHI, METUAHBI
TPEYTOJIbHUKA; CEPEANHHOTO

16



NEPNEHAUKYJIIApa OTpE3Ka; NEpUMETpa
TPEYrOJIbHUKA, OCU CUMMETPUU (PUTYPHI.
Pacnio3naBath hurypsl ¢ oceBoi
CUMMETpPHEN.

PaznuyaTe NOHATHUS CBOMCTBA U IPU3HAKA,
(bopMyTHpPOBaTH COOTBETCTBYIOIIIHE
JIOTUYECKUE YTBEPKICHUS.

JIoKa3bIBaTh U IPUMEHATH CBOWCTBA

U TIPU3HAKU PaBHOOEIPEHHOT O
TPEYroJbHUKA B PELICHUN
F€OMETPUYECKUX 3a/1a4.

Ctpoutb yepTexku, pemarhb 3a/1a4u

C IOMOILBIO HAX0KIEHUS PABHBIX
TPEYTOJIbHUKOB.

Hcnonb3oBaTh HUPPOBHIE PECYPCHI

JUIS1 IOCTPOEHUM U UCCIIEOBAaHUS CBOWCTB
n3y4aeMbIx GUryp u KoHGUrypaui

[TapannensHocts. Cymma
YTJIOB MHOTOYTOJIbHUKA

15

[TapamienbHOCTD IPSMBIX.
CBoiiCTBa U NPU3HAKU
MapajuIeNIbHBIX MIPSAMBIX.

CyMMa yrioB TpeyroiabHUKA.
Buenrnue yriel TpeyrojibHUKA.
CyMMa BHYTpPEHHHX YIJIOB
MHOTI'OYT'OJIbHUKA ¥ BHEIITHUX YTJIOB
BBIIIYKJIO'O MHOTI'OYT'OJIbHUKA

DopMyIHpPOBATH MOHATHE MAPAUIIETbHBIX
MIPSAMBIX, HAXOJUTh TPAKTUICCKUE
MIPUMEPHI.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHS
T€OMETPUH, IATHIM MocTys1aToM EBknra,
3HaYeHueM padot JlobaueBckoro.
N3yyaTh cBOICTBA yrioB, 00pa30BaHHBIX
IpU MEPECEUEHUH MapauIeIbHbIX NPSIMBIX

17



CEKYIIIEH.

[IpoBoauTh NOKA3aTENBCTBA
NapajyieIbHOCTH ABYX MPSIMBIX

C MOMOIIIBIO YIJIOB, 00pa30BaHHBIX

IIPU [IEPECEUECHHUH ATUX NPSIMBIX TPETHEN
IIPSIMOM.

Paznuuats cBOWCTBA U MPU3HAKU
MapaJyIeIbHBIX MPAMBIX, IPUMEHSTh X
IIPU PELICHUU T€OMETPUUYECKHUX 3aa4.
Bpruncnsate cyMMy yriloB TPEYTOJIbHUKA,
CYMMY BHYTPEHHHX YIJIOB
MHOT'OYTOJIbHUKA Y BHEIIHUX YTJIOB
BBIITYKJIOTO MHOTOYT'OJIbHUKA.
Haxoaute uncioBbie U OyKBEHHBIE
3HAYEHHUSI YTJIOB B T€OMETPUUECKUX
3a7ja4ax C UCIIOJIb30BAHUEM TEOPEM

0 CYMME YIJIOB TPEYTOJIbHUKA

Y MHOT'OYTOJIbHUKA.

[IpyMeHATH MOTy4YEeHHBIE 3HAHUS

[IPY PELIEHUU T€OMETPUUECKUX 3a70a4

[IpssmoyTosibHBIE
TPEYrOJIbHUKHU

[Ipu3Haku paBeHCTBa

IIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TeprieHaUKYIISIp U HAKJTOHHAS.
CBOICTBO MeMaHbI
IPSAMOYTOJIBHOIO TPEYTOJIbHUKA,

Jloka3bIBaTh MPU3HAKK PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
OmnpenensiTe napbl paBHBIX
MPSAMOYTOJIEHBIX TPEYTOTLHUKOB

Ha KJIETYaToi Oymare v B TEOMETPUUECKUX

18



IIPOBEJICHHOM K TMIIOTEHY3E.
[IpAMOYTOJIBHBIN TPEYTOJIBHUK

¢ yraom B 30°

KoH(pUrypanusx (¢ ykazaHueM MPU3HAKOB).
Hcnonb30BaTh NpU3HAKKA PABEHCTBA
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB,
HEPABEHCTBO O HAKJIOHHOMN

Y MIEPIICHINKYJISIPE B PELLICHUN
F€OMETPUYECKHX 3a]1a4.

Jloka3pIBaTh CBOWCTBO MEINUAHBI
MPSIMOYTOJILHOT'O TPEYTOJIbHUKA,
IIPOBEJICHHOM K THIIOTEHY3E,

Y COOTBETCTBYIOIMH NPU3HAK;
CBOWCTBA Y PU3HAKH ITPSMOYTOJILHOTO
TpEYroibHUKa C yriaom B 30°.
[IpuMeHATh NOJTy4YEeHHBIE 3HAHUSA

[IPY PEIICHUU T€OMETPUUECKHX 3a]1a4.
Pemats 3agaun Ha MpUMEHEHNE CBOKCTB
IPSAMOYTOJIBHOTO TPEYT OJIbHHUKA.
Hcnonb30BaTh NOIYyYEHHBIE 331241

IIPU PELICHUH PAKTUYECKUX 3a]1a4

I'eomerpuuieckue
HEPaBEHCTBA

CooTHomEeHus MEXY CTOPOHAMU
U yriamMH TPEyroJlbHUKA.
HepaBeHCTBO TpeyrojbHHKA.
HepaBeHCTBO 0 nmMHE TOMaHOM.
HepaBeHcTBO Mexny
MEPHEHANKYJIIPOM U HAKJIIOHHO.
PaccrosiHue ot TOUkM 10 npsAMon

BriBOguTH npocTeNme reOMeTpUIECKue
HEpPABEHCTBA, IOHUMATh UX MTPAKTUYECKUX
CMBICIL.

Hcnoanp3oBaTh JOKa3aHHbIC
F€OMETPUUYECKUE HEPABEHCTBA,
CHMMETPHIO B PEIICHUU 33724

19



OKpY>KHOCTb.
['eomerprueckue mecra
toyek. [TocTpoeHus

C MMOMOILBIO TUPKYJIS
Y JIMHEUKHU

18

OKpy>KHOCTB, XOP/Ibl U JUAMETPHI,
UX CBOMCTBa. B3aumHoe
PacCIIONO0KEHUE OKPYKHOCTH

u npssmoit. KacarenpHas u cexyas
K OKPYKHOCTH.

OKpy»XHOCTb, BIMCaHHAs B yTOJI.
[IoHsATHE O TEOMETPUUECKOM MECTE
Touek. [IpumMepsl reoMeTpuyecKux
MECT TOYEK Ha IJIOCKOCTH.
OnucaHHas OKPYKHOCTb
TPEYTOJIbHUKA, €€ LIEHTP.

Meroa reoMeTpu4ecKuX MECT
TOYEK IIPU PELICHUN
r€OMETPUUECKUX 3a/1a4.
O60cHOBaHMsI MPOCTENIINX
NIOCTPOEHMH, 3TAMbI 33]1a41

Ha [IOCTPOEHUS, PELLICHHE 3a/1a4

Ha ITIOCTPOCHUE LIUPKYJIEM

Y JIMHEUKON

DopMyJIMPOBATh ONPEIECIECHUS :
OKPYXHOCTH, XOPJIbl, JUaMETPA U
KacaTeJIbHOU K OKPY>KHOCTH.

N3y4yaTh nX CBOWCTBA, IPU3HAKH,
IIOCTPOEHUE YEPTEXKEN.

HccnenoBarb, B TOM YHCIIE HCTIOIB3YS
U POBBIE PECYPCHI: OKPYKHOCTb,
BIIMCAHHYIO B YI'OJI; LIEHTP OKPY>KHOCTH,
BIIMCAHHOM B YI'0JI; PaBEHCTBO OTPE3KOB
KacaTeJIbHBIX.

OBitazieBaTh MOHATHEM OIMCAHHOU
OKPY’KHOCTH TPEYTOJIbHUKA.
DopMynupOBaTh JTAIIbI 331a4

Ha MocTpoeHue (MOCTpOEHHUE,
JI0Ka3aTeNbCTBO, UCCIIEI0BAHUE),
IIPOBOJIMTH 3aJ1a4M Ha IIOCTPOCHHUE,
OCYILECTBIISITh OCHOBHBIE IIOCTPOEHUS
LUPKYJIEM U JTUHEUKOM.

3HAKOMUTBCS C UCTOPUEN PA3BUTHS
re€OMETPUH, KIIACCHYECKUMH 3a]1a4aMu
0 ITIOCTPOCHUHU

[ToBTOpeHue, 06001ICHME, 10 [ToBTOpEeHue n 060061IeHHE Pemiate 3a1aun, UITIOCTPUPYIOLIUE CBSI3U

CHUCTEeMAaTH3allus 3HAHU I OCHOBHBIX TOHSITHI U METOJI0B MEXKy pa3IuYHBIMU TEMAMH Kypca
Kypca 7 Kjacca

OBHIEE KOJIMYECTBO 102

YACOBIIO ITPOI'PAMME

20



8 KVIACC

U cBoMCTBA. IIpAMOYroNbHUK,
poMO, KBaapat, X NpU3HAKU U
cBoiicTBa. CpeaHss TUHUS
TpeyroiabHuKa. Tpamenus.
PaBHOOenpenHas Tpanenus, ee
CBOWCTBA U IPU3HAKHU.
[IpssmMoyrombHas Tpanenus.
Cpennsst TUHMS TpaneLuu.
Teopema Paneca. Teopema

O IPOINOPUMOHAIBHBIX OTPE3KaX.
LlenTp Macc TpeyroiabHUKA.
LlenTpaibHO-CUMMETPUYHBIE

buryps

Ha3zpanue paznena KomuyectBo OCHOBHBIE BUIBI JIEITEILHOCTH
OcHOBHOE coJiepKaHue
(TembI) Kypca 4acoB 0o0yJaronuxcs
YeTblpexyrolbHUKU 22 [Tapannenorpamm, ero npu3HaKu N300paxkaTh 1 HAXOAUTH HA YEPTEXKAX

YEeTHIPEXYTOJbHUKH PA3HBIX BUJIOB U UX
AJIEMEHTBI.

dopMyIUpOBaAThH OINPEALTICHUS
napajienorpamMmma, mpsMoyroIbHUKa,
pomOa, KBajpaTa, Tparneuuu, paBHOOOKOM
Tpanenuu, MpsSMOYTrOJIbHON TpameIuu.
Jloka3bIBaTh U UCTIOJIB30BATh

IIPY PEIICHUHN 3a]1a4 MPU3HAKU U CBOMCTBA
napajuienorpamMmma, npsMoyroiabHUKa,
pomOa, KBajJpara, Tparnemnuu, paBHOOOKOH
Tpaneryu, MPSIMOYTrOJIbHON TpareIuu.
Jloka3bIBaTh U UCTOIH30BATh

IpU pelIeHru 3a71a4 TeopeMbl Paneca

1 O MPOIOPIMOHATBHBIX OTPE3KaXx.
dopMyIUpOBaTh U I0Ka3bIBaTh CBOMCTBA
TOYKH TepeceUeHUsT MeIuaH
TPEYrOJIbHUKA; MOJIy4aTh MPEACTABICHUS
0 METOJI€ Macc, O CBSI3H C (PU3UKOM.
DopMyIUpPOBaTH OIPEACICHUE

U JIOKa3bIBaTh CBOMCTBA IIEHTPAILHO-
CUMMETPHUYHBIX QUTYD.

21



Pemrate 3aaum ¢ UCMoab30BaHUEM
CBOWCTB M IPU3HAKOB MapajlieIorpaMma.
[TpoBoAMTH NelieHne OTpe3Ka Ha PaBHbBIE
YaCTH C TIOMOIIBIO ITUPKYJIS U TUHEHKH.
Hcnonb3oBaTh HUPPOBHIE PECYPCHI

JUTSI UCCIIETOBAHUS CBOMCTB N3Y4aeMBbIX
buryp u KkoHpuUrypanui

[Toxobue

16

[Tonobue TpeyronbHUKOB,
KO3 UIUEHT TOA00US.
[Ipuznaku nogoOus
TPEYTOJIbHUKOB.
[Tpumenenue nogoOus

TIPH PEIICHUN MPAKTHIECKUX
3a7a4. Beenenne nonsaTus
npeoOpa3oBaHus MO00US

U MOJ00HBIX (UTyp

HaxonuTth moi00HbIE TPEYTOJIbHUKH

Ha TOTOBBIX YEPTEkKaX, YKa3bIBaTh
COOTBETCTBYIOIIIHE MPU3HAKH ITOIO0HSL.
OmnpenensTh napsl MOA00HBIX
TPEYTrOJIbHUKOB B TE€OMETPUICCKHUX
KOH(UTyparusx.

PermraTe 3agaun Ha mog00HbBIE
TPEYTOJLHUKH C TIOMOIIIBIO
CaMOCTOSITEIILHOTO IMIOCTPOCHUS YepTeKEH
Y HaXOXKJCHUS IMOJOOHBIX TPEYTOJIbHUKOB,
C YKa3aHUEM MPU3HAKOB T0I00MS.
[IpoBoguTh NOKa3aTEIHCTBA

C UCTIOIH30BAHNEM TIPU3HAKOB TIOT00NS.
[TpuMeHATH MOTyYeHHBIC 3HAHMS

MIPY PEIICHUU TE€OMETPUIECKUX

U TIPaKTUYCCKUX 3a/ad.

3HAKOMMTLCS C HOHATUSIMU
npeoOpa3oBaHus MOA00US U OJIOOHBIX

(uryp

22



[Inomans

16

[MToustue momanu. CBoiicTBa

JI0IAIeV TeOMETPpUUECKUX PUryp.

[IpocTetiue popMybl

JUIS TIJIOIAIA TPEYTOJIbHUKA,
napasuienorpaMmma, pomoa

u Tpanenud. [1nomany mnogo0HbIX

(uryp

®opMyHpoBaTh CBOMCTBA MIIOMIA/IN,
BBISICHATH UX HATJISTHBIN CMBIC]T.
Be1BOAUTE (hOpMYITBI TIIOMIA TN
napajienorpamMmma, TpeyrojabHuKa,
Tpanenuu u3 GopMyIIbl TIOMATH
PSAMOYTOJIbHUKA (KBaJpaTa).
Haxonute mnomaau duryp,
M300paKEHHBIX Ha KJieT4aToi Oymare,
WCIIOIb30BaTh pa30OMeHNE HA YaCTH

U JIOCTPOCHHE.

Haxonute miomanu nogo0HbIX GUryp.
BoraucnsaTs miomany pa3auaHbIx
MHOTOYTOJIbHBIX (UTYP.

Pemats 3agauyn Ha rIomaab

C MMPAKTHYECKUM COACPKAHUEM

Teopema ITudaropa
¥ Havaja TPUTOHOMETPUHU

18

Teopema [Mudaropa. [lpumenenune
Teopemsl [Iudaropa npu perennn
PaKTUYECKUX 3a]1a4.
[IponopiimoHanbHbBIE OTPE3KU

B IIPSIMOYT'OJIbHOM TPEYT OJIbHUKE.
CuHyc, KOCHHYC, TAHT€HC

Y KOTAHI'€HC OCTPOro yria
MIPSAMOYTOJIBHOT'O TPEYT OJIbHUKA.

Tpuronomerpuyeckue GyHKIIUH
yriioB B 30°, 45° u 60°

3HaKOMHUTHCS C UCTOPHUEN TEOPEMBI
[Mudaropa.

JlokassiBaTh Teopemy [ludaropa.
JIoka3bIBaTh COOTHOLLICHUS MEXKITY
IIPONIOPLIMOHAIIBHBIMU OTPE3KAMU

B MPSIMOYTOJIbHOM TPEYT OJIbHUKE

Y IPUMEHATH UX MPU PEUICHUU
FEOMETPUYECKUX 3a/1a4.

PemaTe 3agaun Ha NprMEHEHUE TEOPEMBI
[Tudaropa, B ToM yuciie ¢ IPaKTUUECKUM
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COJEPIKAHUEM.
OnpenensiTe OCHOBHBIE
TPUTOHOMETpUYECKUE (PYHKIIUU yria

C IOMOIIBIO MPSMOYTOJIBHOTO
TPEYroJIbHUKA, COCTABJIATH TAOJIUILY
3HAYEHUU TPUTOHOMETPUUECKUX (DYHKIIHMA
JUISl OCHOBHBIX YIJIOB.

[IpuMeHATh NOTyYEHHBIE 3HAHUS

Y YMEHUS IPH PEILIEHUH IPAKTUYECKUX
3a1ad.

3HaAKOMHUTHCS C UCTOPUEHN Pa3BUTHSA
TPUTOHOMETPUH

VYTJIBI M YETBIPEX YT OJIBbHUKH,
CBSI3aHHBIE C OKPY>KHOCTBIO

20

BrnincanHbie v HEHTPAIBHBIE YIJIBL,
YTOJl MEXY KacaTelbHOU

Y XOPJIOW. YTJIbI MEXIY XOpAaMHU
Y CEKYIIUMH.

Brnircanabie 1 onmMCcaHHbIC
YeThIPEXyrojbHUKU. CBOKCTBA

Y MPU3HAKH BIIUCAHHOTO
YETBIPEX YT OJIbHUKA.

B3aumHoe pacnonoxxeHue 1Byx
okpyxxHoctei. Kacanue
OKpykHOCcTel. O01I1Me
KacaTeJIbHbBIC K IBYM OKPYKHOCTSIM

®opMyJIHUpOBaTH OCHOBHBIE ONPEEICHUS,
CBSI3aHHBIE C YIJIaMU B Kpyre (BIUCaHHbBIN
YTOJ1, LEHTPAIbHBIA YTrom).

Haxoauts BrMcaHHbIE YIJIbL,
ONMPAIOIIHECS HA OHY IYTY, BBIUUCIIATD
YTJ1bl C HOMOIIIBIO TEOPEMBI O BIIMCAHHBIX
yIiax, TEOPEMbI O BHUCAHHOM
YEThIPEXYTOJIbHUKE, TEOPEMBI

O LICHTPAJILHOM YTJIE.

HccnenoBarb, B TOM YUCIIE C IOMOILIBIO
U(PPOBBIX PECYPCOB, BIUCAHHbBIE

Y ONKMCAHHBIEC YETHIPEXYTOJbHUKH,
BBIBOJIUTH UX CBOMCTBA M IPU3HAKH.
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Hcnonp30BaTh 3TH CBOWCTBA U IIPU3HAKU
IIPYU pELIEHUN 3a]1a4

[ToBTOpEHue, 06001IEHNE, 10 [ToBTOpEHNE OCHOBHBIX MOHATHUIA Pemiats 3a1aun, WILTIOCTPUPYIOIIKE CBSI3H

CUCTEMaTHU3aINsl 3HAHUN M METO/IOB KypCOB 7 U 8 KIIaccoB, MEXIy pa3IuIHBIMA TEMaMH Kypca
0000111eHrE 3HAHUI

OBUIEE KOJIMYECTBO 102

YACOBIIO ITPOTPAMME
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9 KJIACC

ot 0 1o 180°. OcHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO.
@OopMyJIbI IPUBEICHUS.

Pemenune tpeyronpaukoB. Teopema
KOCHHYCOB U TEOPEMA CHUHYCOB.
Pemienne npaktnueckux 3aaau

C HCIIOJIb30BAHUEM TEOPEMBI
KOCUHYCOB U TEOPEMbI CHHYCOB.
Tpuronomerpudeckue GopMyIibl
JUIS TUIOIAIN TPEYT OJIbHHUKA,
napajuiesiorpaMmma.

®opmyna ['epona. opmyna
IUIOLIAY BBIITYKJIOT'O
YEeTBIPEXYTOJIbHUKA

Ha3zpanue paznena KomuyectBo OCHOBHBIE BUIBI JICATEIHLHOCTH
OCHOBHOE COZIEpKaHHE
(TembI) Kypca 4acoB 0o0yJaronuxcs
Pemienne TpeyronbHUKOB 22 CuHyc, KOCUHYC, TAHT€HC YTJIOB @opmMynUPOBATH ONPEACIICHUS

TPUTOHOMETPUUYECKUX QYHKIMH TYIbIX
Y TIPSIMBIX yTJIOB.

CoctaBnsaTh TaOIUILy 3HAYCHUI
TPUTOHOMETPUUYECKUX (PYHKIIHIA

JUJI1 OCHOBHBIX yriioB oT 0 10 180°.
BBIBOJIUTH COOTHOIIEHUSI MEXKTY
TPUTOHOMETPUUECKUMH (QYHKIUSIMHU.
BeiBoauTs npocteiiiire GopmMyIibl
IIPUBEACHUS U3 TEOMETPUYECKHUX
COOOpaKEHHUIA.

BrIBOAUTE TEOpEMY KOCUHYCOB U TEOPEMY

CUHYCOB (C paJiInyCOM OIMCAHHOM
OKPY>KHOCTH).

Pemats 3agaum o reomerpun

C UCITOJIb30BAaHHUE TEOPEM KOCHUHYCOB

N CUHYCOB, HAXOJAUTH PaInyC OITMCAHHOM

OKPYXHOCTH.
Pemats npakTuyeckue 3axauu,

CBOAAIMIMUECCSA K HAXOKACHUIO PA3JIMYHBIX

9JICMCHTOB TPCYI' OJIbHHKA.
BI)IBOI[I/ITL TPUTOHOMCTPHUICCKHUC
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dhopMyIIBI 17151 TUTOIIAAU TPEYT OJIbHUKA,
napayenorpamma, popmyiy I'epona,
dhopMyITy TIIOMIAINA BBITYKJIOTO
YETHIPEX YT OJIbHUKA.

Pemrate 3agaum ¢ HCIIOIB30BaHHUEM
M3YYEHHBIX TEOPEM U COOTHOUICHUH.
Pemate npakTuueckue 3a1auun

Ha HaXO0XJAEHUE TJTIONIA1 C IPUMEHEHUEM
JTaHHBIX (popMy

[Tono6ue TpeyroasHUKOB 12 Xopibl U TOA00HBIE TPEYTOIBHUKH | JlOKa3bIBaTh TEOPEMBI O TPOU3BEICHUHU
B OKpYy>KHOCTH. Teopema OTPE3KOB XOPJl, TEOPEMBI O MPOU3BEICHUU
0 MMPOMU3BEICHUH OTPE3KOB XOPI, OTPE3KOB CEKYIIHNX, TEOPEMY O KBaJIpaTe
TEOPEMBI O MPOU3BEICHUN KacaTelnbHOU, TeopeMbl UeBbl 1 MeHenasl.
OTPE3KOB CEKYIINX, TeOpeMa HccnenoBatb, B TOM YHCIIE C TTOMOIIBIO
0 KBaJIpaTe KacaTelbHOM. U(POBBIX PECYPCOB, H3y4aeMbIe
[TpumeHeHne pu penIeHUH KOH(UTYpAIHHL.
Tr€OMETPUYECKUX 3a]1a4. [IpuMeHATh JaHHBIC TEOPEMBI
Teopembl UeBnl u Menenas. [IPUA PELIEHUU TEOMETPUYECKUX
IlonsaTHE O TOMOTETUH 3aJ1ad4.
3HAKOMUTHCS C IOHATUEM O TOMOTETHH,
C ero NpUMEHEHHEM, B TOM YHUCIIE
B TIPAKTUICCKUX CUTYAITASIX
Merton KoopuHat 10 VYpaBHeHue NpsiMOii Ha TUIOCKOCTH. OcBauBaTh NOHIATHE IPSIMOYTOJILHOMN

VYoot koapuLreHT
1 CBOOOIHBIN YJICH, UX

CUCTCMbI KOOPpAWHAT, ICKAPTOBLIX
KOOpAWHAT TOYKH.
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T€OMETPUYECKUNA CMBICIL.
[TapamiensHOCTH

U TIEPIICHIUKYJISIPHOCTD MPSIMBIX
(uepe3 yriaoBoi kodpuimeHT).
YpaBHEHHE OKPYKHOCTH.
Haxoxnenue nepeceuennii
OKPYKHOCTEW U MPAMBIX

B KoopanHaTax. Gopmyna
PacCTOSHUS OT TOYKH JI0 MPSMOM.
[Tnowane napamienorpamma

B KOOpJAMHATAX, IMOHATHE

00 OpUEHTUPOBAHHOM TUIOIIA/TH.
[IpumeHneHue MeTo1a KOOpAUHAT
B PAKTUYECKU-OPUECHTUPOBAHHBIX
TEOMETPUUECKUX 3a/1a9ax

BriBouTh ypaBHEHUS PSIMO

B KOOpJIMHATaxX, ypaBHECHUE
OKPY>KHOCTH.

Beiaenars monHbIi KBaapaT

JUISl HAXOXAEHUA IEHTpa U paauyca
OKPYKHOCTH I10 €€ YPaBHEHHUIO.
Haxoaute ToukH nepeceyeHns npsiMbIxX
Y OKPY>KHOCTEHN B IIPAMOYTOJIbHOU
CUCTEME KOOPIUHAT.

Pemrate 3a1aun Ha HAXOXKJICHUE
paccTosiHUA OT TOYKH J0 HNPSIMOM.
BreiBoauTs ¢hopmyiy riomagn
rapajuiesiorpaMma B KOOpAMHaTax,
3HAKOMHUTHCS C TOHATHEM
OPUEHTHUPOBAHHOU TUIOIIA/IH.
[IpuMeHSITh METOA KOOPAUHAT

B MPAKTUYECKU-OPUECHTUPOBAHHBIX
r€OMETPUUYECKHX 3a/1a49aX, UCCIIEI0BATh
MPUJIOKEHUS] METOJIa KOOPIMHAT

B BBIUHCIIUTEIIBHOM MaTEMATHKE

U UHPOpMAaTHKE.

Hcmonb30BaTh 1U(POBBIE PECypPChI
JUIS1 IOCTPOEHHUS M UCCIIEAOBaHU.
3HAKOMUTHCS C UICTOPUEHN Pa3BUTHS
r€OMETPHUH, UICTOPUEN METO1A
KOOPAUHAT
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Bekropsl

20

BexkTops! Ha uiockoctu. CioxeHue
Y BEIYMTAHUE BEKTOPOB — MPaBHUIIA
TpeyrojibHUKA U MapajiejorpaMmma.
YMHOkKEHHE BEKTOpa Ha YUCIIO.
Koopaunatel BekTopa. CioxeHue
Y BEIYMTAHHUE BEKTOPOB,
YMHOKEHHE BEKTOpa Ha YUCJIO

B KOOpJMHATAX.

[Ipumenenre BEKTOpOB B (pu3uke,
LEHTp Macc.

[TonsTre 0 6a3zuce (Ha MIOCKOCTH).
Paznoxenust BEKTOPOB 10 0aswucy.
CkansipHoe npou3BeieHE
BEKTOPOB, FTEOMETPUUECKUIN CMBICTT
U BBIp@)KEHHUE B JIEKaPTOBBIX
KoopauHaTax. JucTpruOyTUBHOCTH
CKQJISIPHOTO MPOU3BECHUS.
CxansipHO€ TpOU3BE/ICHUE

U TIPOCLIIPOBAHUE.

[IpumeHeHue cKaJiIpHOTO
MIPOU3BEICHHS BEKTOPOB

JUTSI HAXOXKJICHUS JIJTUH U YTJIOB.
Pemenue reomerpuyeckux 3aaad

C TIOMOIIbIO CKAJIAPHOTO
MIPOU3BEICHUS

BBOAUTH BEKTOPHI KaK HAIPABIICHHBIC
OTPE3KH, UCCIIEI0BATh T€OMETPUYECKUI
(mepemernienue) u pusnyeckuit (cumna)
CMBICJIBI BEKTOPOB.

3HaTh ONPENEIICHUS] CYMMBbI U Pa3HOCTH
BEKTOPOB, YMHOXKEHHsI BEKTOPA Ha YUCJIO,
UCCJIEI0BAaTh FT€OMETPUYECKUM

Y (PU3HYECKHUI CMBICI 3TUX OIEPALIHIL.
Pemate reomerpuyeckue 3agaun

C UCITOJIb30BAHUEM BEKTOPOB.
HccnenoBathb CBA3b BEKTOPOB

C OHATHUSIMHU PaBHOJEHCTBYIOLIEH CUIT
Y PaBHOBECHUS CUJI, IPUMEHSTh BEKTOPbI
K MMPOCTEUILINM 3a/1a4aM MEXaHUKH

Y CTaTUKH.

PacknaapiBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM,
packiIaabIBaTh BEKTOPHI CHJI C TIOMOLIBIO
MPOELUPOBAHUS U TPUTOHOMETPUUECKUX
COOTHOIIICHUM.

OrnpenensaTe CKaasIpHOE TPOU3BENECHUE
BEKTOPOB I'€OMETPUUYECKU

U B KOOpJMHATAX, I0Ka3bIBATh
PaBHOCHJIBHOCTH ONPEIEIICHUI

U JUCTPUOYTUBHOCTH CKAJIIPHOTO
MIPOU3BEACHUS.
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Boeruncnars cymmy, pa3HOCTb U CKaJISIpPHOE
POU3BE/ICHUE BEKTOPOB B KOOPAMHATAX.
[TpuMeHATh cKaIpHOE MPOU3BEICHNE
JUTSL HAXOXKICHUS JUTUH U YTIIOB.
HccnenoBath CBSI3b CKAISIPHOTO
MIPOU3BENICHUSI M OPTOTOHATIBHOTO
MPOCLMPOBAHUS, IPUMEHATD B 33]]a4aXx.
Pemrats reomerpudeckue 3a1adn

C IOMOIIIBIO CKAJISIPHOTO ITPOU3BEICHUS.
Pemath 3a1aun Ha MpakTUYECKOE
NPUMEHEHUE CKAISIPHOTO MPUIOKEHUS

B (pusnke (BbIYMCIICHUE PAaOOTHI

B MEXAHUKE)

JlnviHa OKpyKHOCTH
Y IUIOIIAJb Kpyra

16

[IpaBunbHBIE MHOTOYT OJIbHUKH,
BBIYMCIICHUE X DJIEMEHTOB.
YHuciio m v yIMHA OKPYKHOCTH.
JInmviHa 1yru OKpy>KHOCTH.
Paanannas mepa yria.

[Inowmaae Kpyra v €ro 3JIEMEHTOB
(cexTopa ¥ CerMeHTa).
Brruucnenue nepumMerpoB

1 Iiomazei Guryp, BKIIOYAIOIINX
3JIEMEHTBI Kpyra

DopmynUpOBaTh ONPEIEIICHUE
MPAaBUWJIbHBIX MHOTOYTOJIbHUKOB, HAXOJIUTh
MX DJIEMEHTBHI.

[Tonb30BaTHCS MOHATHEM JJIMHBI
OKPY’KHOCTH, BBEICHHBIM C ITIOMOIIIbIO
MIPaBUJIbHBIX MHOT'OYT'OJIbHUKOB,
OINPENENATh YNUCIIO T, UINHY AYTU

Y paIMaHHYIO MEPY yTJa.

[IpoBOoUTE EPEXOT OT paIMAHHON MEPHI
yria K rpajlyCHOM U Ha00OpOT.
OnpenensaTs mIomaab Kpyra.

BoeiBonuth hopmyIibl (B rpaaycHOM
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U paJIiaHHOMN Mepe) JUTsl AJIUH AT,
TJTOIIA/IEH CEKTOPOB U CETMEHTOB.
Bbraucns s 1iomnaam CioxHbIX Guryp,
BKJIFOYAIOIIMX AJIEMEHTBI OKPY>KHOCTH
(xpyra).

HaxoauTe miomanm pa3anyHbIX GuUryp
B 33/1a4ax pealibHOW KU3HU

JIBMKEHUS TUIOCKOCTH

10

[lenTpanbHas cuMMeTpus.
LlenTpaibHO-CHUMMETPUYHBIE
¢urypsl. [ToBopot. OceBas
cumMmerpust. Ourypsl,
CUMMETPUYHBIE OTHOCUTEIBHO
HEKOTOPOM OCH.

[TapayutenbHbIil EpeHOC.
[ToHsiTHE NBMKEHUS U €TO
cBoiicTBa. PaBeHCcTBO uryp.
[IposiBieHHsI CHMMETPUH

B IIPUPOJE, KUBOIIUCH, CKYJIBITYPE,
apXUTEKTYPE.

Komnozunun nBrxxkeHui
(mpocTelIe MpUuMepH!).
[IpumMeHeHne B TeOMETPUYECKUX
3a/1auax

Pa30upath npuMepsl, WTIOCTPUPYIOLIUE
MOHATHS IBHKEHUS, LICHTPOB U OCEU
CUMMETPHH.

DOopMyIUPOBATh ONPEAEIEHUS IBUKECHUS
IUIOCKOCTH, NTapaJUIENbHOr0 MEPEHOCA,
IIOBOPOTA, LICHTPAJIIBHOW B OCEBOU
CUMMETPUHU.

Jloka3pIBaTh UX CBOKCTBA, HAXOJIUTH
HEIOJBUKHBIE TOYKH, OCU CUMMETPUHU.
HaxoauTe HEeHTpBI U OCH CUMMETPUI
MPOCTEUITUX PUTyp.

IIpumeHATh apalIeIbHBIN IEPEHOC

Y CHMMETPHUIO NIPU PEILIEHUN
r€OMETPUUYECKUX 3a/1a4.

Hcnonb30BaTh LU(PPOBBIE PECYPCHI

JUTS. TIOCTPOCHUN W UCCIICTOBAHUIN
npeodpazoBaHUl MIIOCKOCTH

Y KOMITO3ULINN JBUKECHHM.
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3HAKOMUTHCS C IPOSBICHUSIMU
CUMMETPHUH B IIPUPOJE, )KUBOIIHCH,
CKYJBIITYPE, APXUTEKTYPE

[ToBTOpeHwue, 06001IeHNE,
cucTeMaTu3anus 3HaHUU

12

[ToBTOpEHNE OCHOBHBIX TTOHSITHMA
U METOA0B KypcoB 7—9 KI1accos,
0000IIIEHNE U CUCTEMaTH3aIUs
3HAaHUU

CB000O/IHO ONIEPUPOBATH MOHATHUSIMMU:
durypa, Touka, mpsimMas, yroJi,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIH

Y pPaBHOCTOPOHHUMN TPEYTOJIbHUKH,
NpSMOYTOJIBHBIN TPEYTOJIbHUK, MeInaHa,
OMCCEKTpHCA U BBICOTA TPEYT OJIbHUKA,
napauienorpaMm, poMo, MpsiMO-YT OJIbHHUK,
KBaJIpaT, Tpareuus; OKpyKHOCTb,
KacaTeJbHasl; paBEHCTBO U MOI00HUE
buryp, TpeyroabHUKOB; MapaIeIbHOCTh
U TIePIEHANKYISIPHOCTD IPSMBIX, YTOJI
MEXTy IPSMBIMH, CHMMETPUS
OTHOCHUTEIHHO TOYKU U TPSAMOM; JJIMHA,
paccTosHue, BETUYMHA YT, oAb,
nepuMerp.

Hcnonps30BaTh GOPMYIIBL: IEPUMETPA

¥ TUTOIIAT1 MHOTOYTOJIbHUKOB, JUTUHBI
OKPY>KHOCTH U IIJIOLIAAH Kpyra, o0bema
IPSIMOYTOJIBHOTO Tapajlieenuresa.
CB00OOJIHO ONEepHUPOBATH MOHATUSIMMU:
IpSIMOYTOJIbHASI CUCTEMAa KOOpJUHAT,
BEKTOP; MCIIOJIb30BaTh 3TU MOHITHS
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U1l TPEACTABICHHS JaHHBIX U
pelmieHus 3aaad, B TOM YHUCJIE U3
JPYTUX y4eOHBIX TIPEIMETOB.
PemaTe 3agaun Ha moBTOpEHUE
OCHOBHBIX IMOHSTUN, WITFOCTPALIUIO
CBSI3€M MEXKIY Pa3IMYHBIMU YaCTSIMHU
Kypca.

Brui6upars MeToa 115t peieHus 3aJaum.
[IpuMeHATH NOJTy4YE€HHBIE 3HAHUSA

B CMEXXHBIX 00JIaCTAX, B MPAKTUKO-
OPHEHTHUPOBAHHBIX 3aJa4ax

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102
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TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

Ne
n/n

HaumenoBanue Pa3aeJioB 1 TEM NMMPOrpaMmMbl

Koan4yecTBo 4acoB

Bcero

KonTtpoabHsbie
padoThI

IIpakTH4yeckue
padoTsI

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

Haygana reomerpuu. IIpocreimme
reoMeTpuueckue (GUrypsl U UX CBOMCTBA.
N3mepenne reoMeTpu4eCKuxX BEIMYHUH

28

SKmacc

https://www.yaklass.ru/
bubmuoreka [JOK
https://m.edsoo.ru/78c146c4

TpeyronpHuKH

19

SIKnacc

https://www.yaklass.ru/
Bbu6mmoreka [JOK
https://m.edsoo.ru/78c146c4

[TapamnensHOCTh. CymMMa yrii0B MHOTOYTOJIbHUKA

15

SIKnacc

https://www.yaklass.ru/
bub6moreka [IOK
https://m.edsoo.ru/78c146c4

[IpsiMoyTroONIBHBIE TPEYTOJIBHUKH

SKmacc

https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/78c146c4

I'eomeTprueckue HepaBeHCTBA

SKnacc

https://www.yaklass.ru/
bub6moreka [IOK
https://m.edsoo.ru/78c146¢c4

OxkpyxHoCTb. ['eOMeTprUecKHe MecTa TOUEK.
[TocTpoenus ¢ MOMOILBIO TUPKYJIA U JIMHEHKHU

18

SKnacc

https://www.yaklass.ru/
bu6mmoreka LIOK
https://m.edsoo.ru/78c146c4

[ToBTOpeHme, 00001IeHNE, CHCTEMAaTH3aIUS
3HAHUH

10

SKmacc
https://www.vaklass.ru/
bu6mmorexa [IOK
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https://www.yaklass.ru/
https://m.edsoo.ru/78c146c4
https://www.yaklass.ru/
https://m.edsoo.ru/78c146c4
https://www.yaklass.ru/
https://m.edsoo.ru/78c146c4
https://www.yaklass.ru/
https://m.edsoo.ru/78c146c4
https://www.yaklass.ru/
https://m.edsoo.ru/78c146c4
https://www.yaklass.ru/

https://m.edsoo.ru/78c146c4
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https://m.edsoo.ru/78c146c4

8 KVIACC

Ne i/

HaumeHoBaHMe pa3iesioB U TeM
MPOrpamMMbl

KoauuecTBo 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

YeThIpEXYroIbHUKU

22

SKimacc

https://www.yaklass.ru/
bu6nmmoreka [IOK
https://m.edsoo.ru/a5¢cb98eb

IMogobue

16

SKimacc

https://www.yaklass.ru/
bu6nuoreka [IOK
https://m.edsoo.ru/a5ch98eb

[Imomanp

Teopema IIudaropa u Havana
TPUTOHOMETPHH

16

18

SKimacc
https://www.yaklass.ru/
bu6nmmoreka [IOK
https://m.edsoo.ru/a5cb98eb
SIKnacc
https://www.yaklass.ru/
bu6mmorexa [IOK
https://m.edsoo.ru/a5cb98eb

VYTIIBI M 4ETBIPEXYTOJIBHUKH, CBSI3aAHHBIE C
OKPY>KHOCTBIO

20

SIKnacc

https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/a5¢cb98eb

[ToBTOpenue, 0600IIEeHNe, CUCTEMATH3AITIS
3HAHUM

10

SIKnacc

https://www.yaklass.ru/
bu6nmmoreka [IOK
https://m.edsoo.ru/a5cb98eb

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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https://www.yaklass.ru/
https://m.edsoo.ru/a5cb98eb
https://www.yaklass.ru/
https://m.edsoo.ru/a5cb98eb
https://www.yaklass.ru/
https://m.edsoo.ru/a5cb98eb
https://www.yaklass.ru/
https://m.edsoo.ru/a5cb98eb
https://www.yaklass.ru/
https://m.edsoo.ru/a5cb98eb

9 KVIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOrpaMMbI

KoauuecTBo 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4yeckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypcbl

Pemenue TpeyroabHUKOB

22

SKimacc

https://www.yaklass.ru/
bu6nmmoreka [IOK
https://m.edsoo.ru/dddde230

[TonoGue TpeyrosbHUKOB

12

SKimacc

https://www.yaklass.ru/
bu6nuoreka [IOK
https://m.edsoo.ru/dddde230

MeTton KoopAHHAT

Bexropsl

10

20

SKimacc
https://www.yaklass.ru/
bu6nmoreka [IOK
https://m.edsoo.ru/dddde230
SIKnacc
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

I[J'II/IHa OKPY’XHOCTH U IUIOIIAAb Kpyra

16

SIKnacc

https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

I[BI/I)KCHI/IH IIJIIOCKOCTHU

10

SIKnacc

https://www.yaklass.ru/
bu6nmmoreka [IOK
https://m.edsoo.ru/dddde230

[ToBTOpenue, 0600IIEHNE,
CHCTEMaTH3alMs 3HAHUH

12

SIKnacc

https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/dddde230
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KIIACC

Kon
NpoBePsSIEMOr0
pe3yJbTara

6

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSA OCHOBHOI1
OﬁpaSOBaTeﬂbHOﬁ nmporpammsl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

I'eomeTpus

6.1

Pacno3HaBaTh H3ydeHHbIE TeOMeTpUYecKHe (GUIyphl, ONpPENENATh HX
B3aMMHOE  pacloJIO)KeHHe, M300paxaTb reoMeTpuueckue  (urypsl,
BBINOJIHATH YEPTEKU 0 YCIOBUIO 3a1aul. MI3MepsATh TMHEHHBIE U YTIIOBbIE
BeIMUMHBL. PemaTh 3ajauM Ha BBIYMCIEHUE JIMH OTPE3KOB M BEJIMYUH
YTJIOB

6.2

JlenaTb rpyOyI0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MHPEIMETOB B
peanbHON KU3HHM, pa3MepoB NMPUPOAHBIX 00BEKTOB. PaznmuuaTth pasmepsl
3TUX 00BEKTOB MO MOPSAIKY BEJIUUMHBI

6.3

CTpouTh 4epTEKH K TCOMETPUUECKHUM 3a7a4am

6.4

[lonb30BaThcs TpHU3HAKAMU PAaBEHCTBA TPEYTOJBHUKOB, HCIOIB30BaTh
OpU3HAKK U CBOWCTBAa PaBHOOEAPEHHBIX TPEYTOJbHUKOB IMPHU PELICHUU
3a/1a4y

6.5

[IpoBOIUTH JTOTMYECKHE PACCYKICHUS C MCIIOIb30BaHHUEM IeOMETPUUYCCKIX
TeopeM

6.6

[Tonb30BaThbcs MpU3HAKAMHU PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM MeJUaHBL, MPOBEIEHHOW K THUIOTEHY3€ MPSIMOYTOJIbHOTO
TPEYroJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a]1a4

6.7

OnpenensaTs NapalIeIbHOCTh MNPSIMBIX C IIOMOILIBIO YIJIOB, KOTOpPbBIE
obpazyer ¢ HMMH cekymas. OmnpeaensaTh NapalieIbHOCTh MPSIMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSIMOM JI0 TOYEK
JIpYrou npssMou

6.8

Pemats 3a1aun Ha KieTyaTol Oymare

6.9

[IpoBOANTH BHIUMCICHHS U HAXOAWTh YHUCIOBBIE M OYKBEHHBIC 3HAUYCHUS
YyIJIOB B TEOMETPUYECKUX 3a7ayax C MCIOJIB30BAHUEM CYMMBI YIJVIOB
TPEYrOJIbHUKOB U MHOTOYTOJLHHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX IMPHU
MEPECEUCHUM  JBYX  MapajuledbHbIX  NpsAMBIX  cekyued. Pemats
IIPAKTUYECKUE 3a/1a4l HA HAXOKJICHHUE YIJI0B

6.10

Bnagere NoOHATHEM T€OMETPUYECKOTO MeCTa TOYEK. YMETh ONPENCIATh
OMCCEeKTpUCY yIila M CEepeAUHHbIA NEepPIeHIUKYIsIp K OTpe3Ky Kak
reOMETPUYECKUE MECTA TOUEK

6.11

q)OpMyJ'II/IpOBaTL OMPCACIICHUA OKPYXXHOCTH M Kpyra, XOpJAbl U AUaMCTpa




OKPYKHOCTH, TOJb30BaTbCSI MX CBOWCTBAMHU. YMETh HPUMEHATH OTH
CBOICTBA IPY PEUICHUH 3a]1a4

Biagers noHATHEM ONMCAHHOM OKOJIO TPEYrOJIBHMKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonmp3oBaTbesd (akTaMu O TOM, YTO OMCCEKTPUCHI

6.12 VIJIOB TPEYrOJbHUKA IEPECEKAlOTCs B OJHOM TOYKE, U O TOM, 4TO
CepeIuHHbIE NEPIEHINKYISAPBl K CTOPOHAM TPEYroJibHUKa MepeceKaloTcs B
OJTHOM TOYKE
Biagers noHATHEM KacaTelIbHON K OKPYXKHOCTH, I10JIb30BATHCS TEOPEMOU O
6.13 NEPHEHANKYJIAPHOCTH KacaTelbHOM M paauyca, MPOBEIEHHOIO K TOYKE
KacaHus
6.14 [lonb30BaTbcs  MPOCTEMIIMMU ~ IE€OMETPUUYECKHMMM  HEPaBEHCTBAMHU,
' MIOHUMATb UX NMPAKTUUECKUI CMBICIT
6.15 [IpoBOANTH OCHOBHBIE FEOMETPUYECKHUE IMOCTPOEHUS C MOMOULIBIO LUPKYJIS
' Y JIMHEWKH
8 KNIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeJIbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJbTara
6 I'eometpus
6.1 Pacnio3HaBaTh OCHOBHBIE BHIBl YETBIPEXYTOJIBHUKOB, HUX 3JEMEHTHI,
' TI0JIb30BAaThCS UX CBOMCTBAMU IPHU PEIICHUU T€OMETPUUYECKUX 3a/1a4
6.2 [IpumeHsTH CBOMCTBA TOYKM MepecedeHHs] MEUaH TPeyrojibHUKa (LieHTpa
' Macc) B pEIIEHUH 3a1a4
Bnagers noHsATHEM CpeAHEN JTUHUU TPEYTrOJbHUKA U TPANlCUUU, IPUMEHSITh
6.3 WX CBOMCTBA MpPHU pEIIEHWHM TreoMeTpudeckux 3anad. I[lomp3oBaThes
' teopemont darneca 1 TEOPEMON 0 IPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATH
UX JUIS pelIeHMs IPaKTUYECKUX 3a1ad
6.4 [lpumeHsaTh  OpU3HAKU  [MOAOOMS  TPEYrOJIbBHUKOB B pEIICHUH
' F€OMETPUUYECKUX 3a7a4
[Tonwp3oBatbest Teopemoit Iludaropa st pemieHUss TEOMETPUYECKUX H
6.5 npakTHUeckux 3aznad. CTpouTh MaTEMATHUECKYI0 MOJENb B MPAKTHUUECKUX
' 3a/1a4ax, CaMOCTOSITENIBHO JIeaTh YEPTEX U HAXOAUTh COOTBETCTBYIOLIUE
JUTUHBI
Brnagerp mnoHATHAMM CHHYCa, KOCHMHYCa M TaHIE€HCAa OCTpPOro yria
6.6 IPSIMOYTOJIBHOTO TpeyrojabHUKa. [lonb30BaThCsl STUMHU MOHATHSIMM JAJIS
pelIeHNs TPAaKTUYECKUX 3314
6.7 Boruncnsate (pa3nuuHbIMU CIOCOOaMU) IJIOIIAlb TPEYroJbHUKA U TUIOIIAIN

MHOTOYTOJIBHBIX (PUTYp (MOJIB3YSCh, TJA€ HEOOXOIMMO, KAIBKYJISATOPOM).




HpI/IMCHHTI) IMOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3agadax

6.8

Brnagers NMOHATMSMHM BIMCAHHOTO M LIEHTPAJIbHOIO YIVIA, HCIIOIB30BaTh
TEOPEMBbI O BIIMCAHHBIX YIJIaX, YIrjax MEXAYy XOpAaMHu (CEKyIMMH) U yrie
MEXIy KacaTeJIbHOW U XOPAOU IPU PEILIEHUHA TeOMETPUYECKUX 3a1a4

6.9

BJ'Ia,Z[eTB IIOHATHUEM OIIMCAHHOI'O LIeTL»IpéXYl"O.J'HJHI/IKEI, IIPUMCHATH CBOMCTBaA
OIIMCaHHOTI'O LI€TI>IpéXYl"O,]'H:HI/IKa IIpU pCUICHUMA 3ada4

6.10

[IpuMeHATH MOMTyYeHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MaTeMaTHYECKUe
MOJIeNM JUISL 3aJad peajbHOM JKU3HM U IPOBOAUTH COOTBETCTBYIOIINE
BBIYHCIICHUS C TMPUMEHEHUEM MOJ00USN TPUTOHOMETPHUHU (MOJIB3YSCh, TIC
HE00X0IMMO, KAJIbKYJIATOPOM)

9 KUIIACC

Kon
NpoBepPsIEMOro
pe3yJabTara

6

IIpoBepsiemble mpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

I'eomeTpus

6.1

3HaTh TPUTOHOMETpUYECKHE (QYHKIUH OCTPHIX YIJIOB, HAaXOAMTh C HX
MOMOIIBI0  pa3JIMYHbIE  BJIEMEHTHl  MPSMOYIOJBHOTO  TPEYrOJbHHKA
(«pemieHue NPAMOYTOJBHBIX TPEYroJbHUKOBY). Haxomute (c momoiipro
KaJIbKYJISTOPA) AJIMHBI U YTIIbI U HeTaOJIMYHBIX 3HAYSHUIN

6.2

ITonp3oBaThCs (I)OpMy.]'IaMI/I IMPUBCACHUA u OCHOBHBIM
TPUTOHOMETPUUCCKUM TOXKIACCTBOM IJIA HAXOKICHUA COOTHOIICHUM MCKIY
TPUTOHOMCTPUUCCKMMHU BEINYNHAMU

6.3

Hcnons3oBaTh TCOPCMbI CHHYCOB W KOCHHYCOB [JIsI HAXOXICHUSA
pPa3jIMYHbIX J3JICMCHTOB TPCYTOJIbHUKA («pemeHne TpeerJ'ILHI/IKOB»),
IIPUMCHATH UX ITPU PCHICHHUU I'COMCTPUYICCKUX 3aaa4d

6.4

Bnamers moHsTHSAMH TipeoOpa3oBaHHsS ~TMOMOOWS, COOTBETCTBEHHBIX
37eMeHTOB ToA00HBIX ¢uryp. Ilomb3oBaTecsi CBOHCTBaAMH TOJOOUS
MIPOU3BOJIBHBIX (PUTYp, yMETb BBIYMCIATH JJIUHBI M HAaXOIUTh YIJIBI Y
no00HbIX (uryp. IlpumensTs cBoMcTBA MOJO0MS B MPAKTUYECKUX 3a1a4ax.
YMeTh MpUBOIUTH IPUMEPHI MTOTO0HBIX (UTYP B OKPYXKAIOLIEM MHpPE

6.5

Ilons30BaThCs TECOpEMaMHn 0 MMPOU3BCACHUN OTpPEC3KOB XopAa, (o)
MIPOU3BCACHHUU OTPC3KOB CCKYIHX, O KBaAApPATC KacaTellbHOU

6.6

[lonp3oBaTbcss BEeKTOpaMH, MOHUMATh MX M€OMETPUYECKMHA M (U3NUECKUi
CMBICJI, IPUMEHATh UX B PEIIEHUM I'€OMETPUYECKUX U (U3NYECKUX 3a7]ad.
[IpumeHsTh CKaJsipHOE NMPOU3BEACHHUE BEKTOPOB ISl HAXOXKACHHS JJIUH U
yIJIOB

6.7

Ilonp30BaThcsi METOJOM KOOpAWHAT Ha IIIOCKOCTHU, IPHUMCHATH €TI0 B
PEIICHUU TCOMETPHUYCCKUX U ITPAKTUYCCKUX 3aaa4




BnageTts NOHATHUSAMHU NPaBUIBHOIO MHOTIOYTOJIBHUKA, IUIMHBI OKPYXKHOCTH,
6.8 JUIMHBI YT OKPY)KHOCTHM M DPAaJHMaHHOM MEpPBI yIVId, YMETb BBIYHUCIATH
' IUIOIAAL Kpyra M ero yacred. lIpuMeHATh DONydeHHBIE yMEHHUS B

NPaKTUYCCKHUX 3a/javdax

6.9 Haxoauth ocu WM LEHTPBl CUMMETPUU (QUTYp, TMPUMEHSTH JBHKCHUS

IIJIOCKOCTH B IPOCTENIINX CITydasx

HpI/IMeHFITI) IMMOJIYYCHHBIC 3HAHUA Ha NPAKTHUKE — CTPOUTH MAaTCMATUYCCKUC
6.10 MOACIN IJId 3aJgayd peaHBHOﬁ JKU3HU U TMPOBOJUTH COOTBCTCTBYHOIIUC
. BBIYHCJICHHA C IIPHUMCHCHUCM HO,Z[O6I/I$II/I TPUTOHOMCTPUICCKHX (1)YHKI_II/II71

(moNB3ysCh, TIe HE0OXOAMMO, KAJIbKYISITOPOM)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHUS
6 I'eometpust
Havanbuble nmonsatus reoMerpuu. Touka, mnpsiMas, OTpE30K, Jyd. Yros. Bumsl
6.1 yrioB. BepTukanbHble W CMEXHbIE Yribl. buccektpuca yria. Jlomanas,
MHOTroyrojpHUK. [lapamiensHOCTh U NepHEeHINKYISIPHOCTD IPSIMbIX
6.2 Cummertpuunsie ¢urypsl. OCHOBHBIE CBOWCTBa OceBO cummerpuu. IIpumepst
' CHUMMETPHUH B OKPYKAOIIEM MHUPE
6.3 OCHOBHBIE TOCTPOCHMSI C TOMOUIBIO LIUPKYJISA U JIMHEHKH. TpeyronpHuk. Beicora,
' Mearana, OUCCEKTpHca, UX CBOWCTBA
6.4 PaBHOOeApeHHBII U PaBHOCTOPOHHMM  TPEYrOJIbHUKHU. HepasenctBo
' TpEyroJbHUKA
6.5 CBoiicTBa M TPU3HAKK PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3HaKu paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CpolicTBa M IpHU3HAKU NapaJljIesbHBIX MpsMBIX. CymMma YIVIOB TPEYroJjbHUKA.
' BHemHue yribl TpeyrojibHUKa
[IpssmoyronbHbIi ~ TpeyrojapHUK. CBOWCTBO  MEIHUAHBI  MOPSIMOYTOJIBLHOIO
6.7 TpeyrojbHUKa, MNpOBEeNEHHOM K  rumoTeHyze. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSMOYToIBbHBIN TPEYrOIbHUK C YIiIoM B 30°
HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O JUJIMHE
6.8 JIOMaHOM, Teopema O OojbIIeM yrie W OOJbINeH CTOPOHE TpPEYroJbHUKA.
IlepieHuKynAp 1 HAKIOHHAS
6.9 I'eomerpuueckoe mecTo Touek. buccekrpuca yria u cepeIMHHBIN NEPICHIUKYJIIAP
' K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
6.10 OKpy’»KHOCTb U KpYT, XOpJla U AUAMETP, UX CBOMCTBA. B3auMHoe pacrnosoxeHue
' OKPY’KHOCTH U npsAMoi. KacaTenbHas U ceKyIas K OKpyKHOCTH
6.11 OKpyKHOCTb, BNHMCAaHHasg B Yroji. BrucaHHas M ONUCaHHAs OKPYXHOCTHU
' TpEYyroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 371€eMEeHT COAEPKAHUSA
6 I'eometpus
6.1 YeteipéxyronbHuk. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U CBOICTBA




6.3 Tpaneuusi, paBHOOOKasi Tpameuusi, €€ cBoicTBa M mnpusHaku. [IpsmoyronbHas
Tpaneuus
6.4 Meron yasoenuss Menuanbl. llenTpansHas cummerpus. Teopema Paneca u
' TeopeMa O MPOMOPLUUOHAIBHBIX OTPE3KaX
6.5 Cpennuie TUHUM TpeyTroibHUKA U Tpanenuu. LlenTp macc TpeyroibHuUKa
6.6 Ilonobue TpeyrompbHUKOB, KO3 ¢umMeHnT moxodus. IlpusHakum moH00US
' TpeyroibHUKOB. [IpruMeHeHne nogo0us pH peleHnH MPaKTUIeCKUX 3a/1a4
6.7 DopMyIIbl 11 MJIOMAAN TPEYTOIbHHKA, MTapajuiesorpaMmMa, pomoa u Tpanernun
6.8 CgoiicTBa miomiaaei reomerpudeckux ¢uryp. OTHOIIEHUE TUIOMIAAEH MOA00HBIX
' ¢uryp
6.9 Beluncnenue mionaae TpPeyroJbHUKOB W MHOTOYIOJIBHUKOB Ha KJIETYAaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' NPaKTHYECKHUX 3a1a4
CuHyc, KOCHMHYC, TaHI€HC OCTPOIrO YyIJla IHPSAMOYIOJBHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUUecKHue (QyHKIMH
yriioB B 30°, 45° u 60°
6.12 BnvcanHbple M LEHTpaJbHBIE YIUIBI, YTOJ MEXAY KAacaTeJbHOW M XOpAOW. YTIIIbl
' MEX1Y XOpJaMU U CEKYLUMHU
6.13 BrircanHbie 1 OMHMCaHHBIE YETHIPEXYTONbHUKU
6.14 B3anMHoe pacrionokeHue IByX OKpykHocTei. Kacanume oxpyxHocteit. OOmme
' KacaTeJabHbIE K JBYM OKPYKHOCTSM
9 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
6 I'eometpust
6.1 Cunyc, xocunyc, tanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
' TOXIeCTBO. POPMYIIBI IPUBEACHUS
6.2 Pemienue TpeyronbHukoB. TeopemMa KOCHMHYCOB M Teopema CHHYCOB. PelieHue
' MPAKTUYECKHX 3aJ]a4 C UCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB
6.3 [TpeobpaszoBanue nomodus. [logodre COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 TpOU3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
' CEKYILUX, TeOpeMa O KBaJipaTe KacaTeJIbHOU
Bektop, nnuHa (MOAyNb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, MPOTHBOIIOIOKHO
6.5 HAIIPaBJICHHbIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
' orepanuy HajJ BekTopamu. PasnokeHue BeKTOpa MO JBYM HEKOJUIMHEApHBIM
BEKTOpaM
6.6 Koopnunatel BekTopa. CkaisipHO€ MNPOU3BEAECHHE BEKTOPOB, IPUMEHEHHUE JJIs




HaXOXIACHUA JIMH U YI'JIOB

JlekapToBbl KOOpJIMHATHI HAa ILIOCKOCTH. YPaBHEHUS IPSMOM M OKPYKHOCTH B

6.7 KOOpJMHATaX, MEepeceueHre OKPYXKHOCTeH M IpsAMBIX. MeTox KOOpAWHAT M €ro
PUMEHCHHE
6.8 [TpaBubHBIE MHOTOYTOJIBHUKH
6.9 JmHa okpyxHOcTH. ['pagycHas u paamaHHas Mepa yrila, BBIYHCICHHE JUIMH IyT
' OKPYXKHOCTEH
6.10 IInomanp kpyra, ceKTopa, CErMeHTa
6.11 JIBWKeHUs] TJIOCKOCTH W BHYTPEHHHE CHMMETpuM (uryp (37IeMeHTapHbIe

npencrasiaeHust). [lapamnensuelii nepenoc. [loBopot




HNPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3y/JbTATaAM OCBOCHHS
OCHOBHOIi 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOI'O 00111er0
o0pasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEPALUU
HaJl MHOYKECTBaMH; YMEHHUE ONEepPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JI€pEBO, LUKJI, IPUMEHATh UX IPHU PELICHUU 3a]a4; YMEHHUE HCIIOIb30BaTh
rpa¢uyeckoe TpeiCTaBIEHHUE MHOKECTB JUIS ONHMCAaHUS  pPealbHBIX
NPOLIECCOB U SABJICHUH, IPH PEILICHUH 33]a4 U3 IPYIUX YUeOHBIX IPEIMETOB

YMeHue onepupoBaTh IOHATHSAMH: OIPENCIICHUE, aKCUOMa, TEeOpeMa,
JI0Ka3aTelIbCTBO;  YMEHHME  pAcllO3HAaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IIPUBOAWTH INPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUU

YMeHHe onepupoBaTh MOHATHUAMM: HATypajdbHOE YHUCJIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATYPAJIbHBIX YUCEN, MPU3HAKU JEIUMOCTH,
LIEJI0€ YHUCIIO, MONYJIb Yncia, OOBIKHOBEHHAsI ApoOb U JecsTHYHas IpoOb,
CTaHJAPTHBIA BHUJ YHMCJA, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apu@MeTHUeCKU KBAJpPATHBIM KOPEHb; YMEHHE BBIMONHITH JCUCTBUSA C
YUCJIaMH, CPaBHUBATh M YHOPAIOYMBATH 4YMCIIA, NPEACTABIATh YUCIA HA
KOOPJAMHATHOW MNPSAMOW, OKPYIJIATh YHUCJA; YMEHUE JeJaTh MNPUKHUIKY H
OLICHKY pe3yJIbTaTa BEIYMCIIEHUN

YMeHue onepupoBaTh MOHATHSAMHU: CTENEHb C LEJNbIM IOKa3aTeseM,
apu(pMETHYECKUI KBaJApaTHBI KOPEHb, MHOTOWJICH, ajaredpandeckas 1poos,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTeNeHH OoJbIe
€IMHUIIBI; YMEHHE BBIMOJHATH pacuéThl MO (GopMysaM, Mpeodpa3oBaHUS
IeNIBIX, OPOOHO-PAIlMOHANBHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHSAMH,
pa3yioKeHHEe MHOTOWIEHAa Ha MHOXKUTENH, B TOM YHCJE C UCIOJIb30BaHUEM
(bopMy pa3HOCTH KBAAPATOB U KBaIpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATHSAMH: YHCIOBOE PABEHCTBO, YpaBHEHHE C
OJIHOI NIEPEMEHHOM, YNCI0BOE HEPaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHUE pelaTh JIMHEHHbIE W KBaJpaTHble YypaBHEHUs, JApPOOHO-
paloHaIbHbIE YPABHEHUS C OJHON NEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaApaTHbIE U IPOOHO-
paluoHaJIbHbIE HEpPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4MCIE NpU
pelleHny 3a1ad U3 JApPYruxX IMpPEeAMETOB U NPAaKTHMUYECKHUX 3a7ad; yMEHHE
UCIIOJIb30BaTh KOOPJAMHATHYIO NPSMYI0 M KOOPAMHATHYIO IJIOCKOCTBH IS
U300pakeHHs pelIeHUd ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMmenue onepupoBaTh NOHATUSIMH: (yHKUUA, Tpaduk (YHKIUH, HYIU
(yHKINU, TPOMEXYTKHA 3HAKONOCTOSHCTBA, IMPOMEXKYTKH BO3pACTaHUS,




yObIBaHMs, HaunOOJIbIIEE M HaMMEHbIIEe 3HA4YCeHUs (DYHKUIUH;, YMEHHUE
OIIEpUPOBATH IMOHATHAMHU: MpsAMas MNPONOPIHMOHAIBHOCTb, JIMHEHHAS
¢GbyHKUMsA, KBaApaTHuHas (QYHKUIUS, OOpaTHas MPOMOPIUOHAIBHOCTS,
napabosa, runep0osia; yMEHHe CTPOUTh TpaduKku GYHKUIUH, HUCIIOIBb30BaTh
rpaduKu Uil OINPEAETICHUS] CBOMCTB TPOLIECCOB M 3aBUCHUMOCTEH, IS
pemeHusl 3a7ad W3 JPYruX YYeOHBIX TPEJAMETOB M pPEaNbHOW JKU3HHU;
YMEHUE BBIpaXXaTb (POPMYIaMH 3aBUCUMOCTH MEXTY BETHUNHAMH

YMeHue onepupoBaTh MOHATHIMHU: MOCIEI0BATEILHOCTD, apu(mMeTnueckas
U TEOMETpHUYECKas IPOrpecCUU; YMEHHME HCIIONIb30BAaTh  CBOMCTBA
nocneaoBaTeabHOCTeH, GOpMYJIbl CYMMBl U OOILIEro 4jieHa MpU PelIeHUuU
3a7a4, B TOM YHCJE 3aJa4 U3 JAPYruX Yy4eOHbIX MPEIMETOB U peajbHOU
KU3HU

YMeHnue pemats 3a1aud pasHbIX TUIOB (B TOM YMCJIE HAa IIPOLEHTHI, JOJIU U
4acTu, ABM)KEHHE, paboTy, LIEeHY TOBAPOB U CTOUMOCTB IOKYIIOK U YCIYT,
HaJIOTH, 3aJaud M3 00JacTh YNPaBICHUA JIMYHBIMM U CEMEHHBIMU
(uHaHCaAMU); YMEHUE COCTABIIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCIOBHMIO 3aJa4M, HCCIECA0BATh IIOJIyYEHHOEC pPEUICHHE U
OLIEHUBATh MIPABJIONOA00HOCTD MOJYUESHHBIX PE3yJIbTaTOB

VYMenue onepupoBaTh MOHATUSAMH: (HUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JOMaHasl, YroJ, MHOTOYIOJBHUK, TPEYTOJIbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHH TPEYTOJIBHUKH, MPSIMOYTOIBHBIN TPEYroJlbHUK, MeInaHa,
OuccekTpuca u BBICOTA TPEyToJIbHUKA, 4eThIPEXYTOJIbHHK,
napauiesorpaMm, pomMoO, MpsIMOYTOJIbHHK, KBAApaT, TPAIEIHs; OKPY)KHOCTB,
KpYT, KacaTeJbHast; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (DUTYpaMH; yMEHHE
pemaTh 3aJayd, B TOM YWCJIE W3 TOBCEIHEBHOW XHM3HUW, Ha HAXOXKICHHE
TeOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3yYCHHBIX CBOWCTB (GuTyp H
(akToB

10

YMeHue omnepupoBaTh TOHATUSMHU: PABEHCTBO (Uryp, paBeHCTBO
TPEYrOJIbHUKOB; MapajIeIbHOCTh U MEPHEHAMKYISIPHOCTh NPSAMBIX, YIrOJd
MEXy IPSIMbIMU, IEPIIEHIUKYJIISP, HAKIOHHAs, IPOEKLHMsI, 1000ue Guryp,
NOJOOHBIE TPEYrOJbHUKH, CHMMETPUS OTHOCHUTEIBHO TOYKH M TPAMOI;
YMEHHE pAaclo3HaBaTb pPAaBEHCTBO, CHUMMETpPHUIO U mojgobue Quryp,
NapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX B OKPYKAIOIIEM MHUpE

11

YMeHue onepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHHE, Yrosl (BeIuYMHa
yria, CHHYC U KOCUHYC YyIJla TPE€YroJIbHHUKA), TUIOIIA/lb; YMEHUE OLICHUBATh
pa3Mepsl IPeIMETOB U 00BEKTOB B OKPYXKAIOIIIEM MUPE; YMEHUE MPUMEHSTh
(hopMyIbl mepuMeTpa U TUIOIIA I MHOTOYTOJILHUKOB, ITTUHBI OKPYKHOCTH U
IUIOIIAIM Kpyra, oObeMa MpPsIMOYTOJIbHOTO Mapajljiesienuiea; yMeHue
IPUMEHATH NIPU3HAKHU PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroipHHKa, TeopeMy Iludaropa, TpUroHomeTpuueckue COOTHOIICHUS
JUTSI BBIYMCIICHUS ITTUH, PACCTOSHUH, TUTOMIAAeH

12

YMenune  u3zo0pakarb  IUIOCKME  QUTYpBl HW WX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE  (QUTYPBI OT PYyKH, C TIOMOINBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB II0 TECKCTOBOMY WJIM CHUMBOJIBHOMY
OIIMCaHHIO

13

YMeHue onepupoBaTh NOHATHSAMHU: IPSAMOYIOJIbHAS CUCTEMa KOOPAMHAT;
KOOPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
YUCJIO, CKaJspHOE IIPOM3BEICHHUE BEKTOPOB, YMECHHUE HCIIOIb30BATh
BEKTOPBI M KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PELICHHs 3a]ad, B
TOM YHCJIE€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HH

14

YMeHue onepupoBaTh MOHATHAMHU: CTOJIOUKOBBIE M KPYTOBBIE HArpaMMBbl,
TaOJIUIIBI, CpesiHee apupMeTHIecKoe, MeAaHa, HauboJIblIee U HaUMEHbIlIee
3HaYeHMsd,  pa3Max  4YHCIOBOrO  Habopa;,  yMEHHE  M3BJIEKATh,
UHTEPIPETUPOBATh U NMpeoOpa3oBeIBaTh UH(POPMAIIHIO, MPEACTABICHHYIO B
TaONMUIIAX ¥ Ha JUarpaMMmax, OTPaXKaloIlyl0 CBOICTBA M XapaKTEPUCTHKH
peanbHbIX IPOLECCOB U SBJICHHUM; yYMEHHME pAclO3HAaBaTb W3MEHUYMBBIC
BEJIMYMHBI B OKPYXaIOLIEM MUpE

15

YMeHue ornepupoBaTh TOHATHSAMHU: CIYYalHBIA ONBIT  (CIy4alHBIN
JKCIIEPUMEHT),  DJIEMEHTapHOE  COObITHE  (PJIEMEHTapHBIM  HCXOJX)
CIIy4alfHOTO OIIbITa, CIly4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHUE
HaXOJIUThb  BEPOATHOCTHM  CIy4alHBIX  COOBITMUH B ONBITAX  C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMH COOBITUSMM; YMEHUE peliaTh 3aJadu
METOJIOM OpraHM30BaHHOrO Tmiepedopa M C HCIOJIB30BAHUEM IIpaBHiIa
YMHOXEHUS; YMEHHUE OLEHUBATh BEPOSITHOCTU peajbHBIX COOBITHH U
SIBJICHUH, NMOHUMATh POJIb NPAKTUYECKH AOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHII B OKpY)KalOIIEeM MHUPE W B JKU3HH, 3HAKOMCTBO C TOHSITHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCET M €ro
POJIBIO B MACCOBLBIX SAABJICHUAX

16

YMmeHue BbIOMpPATh MOAXOAAIINM M3YUEHHBIH METO JJIsl PELICHUs 3ajauu,
IIPUBOJUTH IIPUMEPbl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B INPUPOLE H
KU3HHU, DPACIIO3HABATH IPOSIBJICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCBIBATh OTEIbHBIE BBIJAIOIINECS PE3YJIbTATHI, MOJYYECHHBIE B XOJ€
pa3BUTUS MAaTEMaTHKU KaK HAayKd, IIPUBOAMUTH IPUMEPBl MATEMATHYECKUX
OTKPBITUN U UX aBTOPOB B OTEYECTBEHHON Y BCEMUPHOU UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
IO MATEMATUKE

Kon

IIpoBepsieMblii 371eMEHT COAEP:KAHUS

1 Yucna v BBIYUCTICHUS
1.1 HatypanbHblie u nensie uncina. [I[pu3Haku JeTMMOCTH ENbIX YHCeT
12 OOBIKHOBEHHBIE U JECATHYHBIE OPOOH, MPOLEHThI, OECKOHEUHBIC MEPUOINYECKHE
npodu
1.3 Panmonaneubie ynciia. ApudMeTHIeCKUe ONepayy ¢ PAIMOHATBHBIMEI YUCIIAMH
1.4 JleiicTButenbHbIC Yrcia. ApudMeTHIECKIE ONEPALUU C AICUCTBUTEIIHHBIMU YHNCIAMH
15 HpI/I6J'II/I)KéI-£HI>Ie BBIUHCIICHUS, TPaBUIJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yabTaTa
BBIUHCIICHUM
2 Anrebpanydeckre BHIPAKCHHS
2.1 BbykBeHHbIE BbIpaXKeHUs (BBIPAKEHHSI ¢ IEPEMEHHBIMHU)
99 Crenens ¢ 1ensiM nokazateneM. CTeneHb ¢ pallMOHAIbHBIM Toka3aTeneM. CBoiicTBa
' CTETeHH
2.3 MHorouieHsl
2.4 Anrebpanueckas 1poob
95 ApubdmMeTnuecKkrii KOpeHb HAaTypaJibHOW cTeneHu. [leficTBus ¢ apudMeTHUeCKUMHU
' KOPHSIMH HATYypaJIbHOW CTCTICHH
3 YpaBHEHHS U HEPABCHCTBA
3.1 Lenble u {poOHO-paiMOHaNbHbBIE YpaBHEHUsS. CUCTEMBI U COBOKYITHOCTH YpaBHEHHIA
39 Ilenpie w npoOHO-paliOHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekCTOBBIX 33729
4 YucnoBble OCIEA0BATEILHOCTH
4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHH [TOCIEI0BATEILHOCTEN
4.2 ApudmeTtnueckast 1 reoMeTpuueckas nporpeccun. @opmyia CI0KHBIX MPOIIEHTOB
5 OyHKIUN
Oynkius, cnocoObl 3aaanus GyHkuuu. ['padux dynknun. O6macTh onpeaesieHus u
51 MHOXECTBO 3HaueHui QpyHkiuu. Hymu ¢yakuun. [IpoMexyTkun 3HAKOMOCTOSHCTBA.
o [TpoMexyTkH MOHOTOHHOCTH (YHKIMH. MaKCHUMyMbBl W MUHUMYMBI (yHKIUH.
Haubonpiiee u HanMeHbliee 3Ha4eHHE PYHKIIUU HAa IPOMEKYTKE
6 KoopaunaTsl Ha psIMOii U TIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapTOBbl KOOPIMHATHI HA TIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gurypbl 1 UX CBOMCTBA
7.2 TpeyronbHuk




7.3 MHOTOYTOJIbHUKH
7.4 OKpY>KHOCTb U KPYyT
7.5 N3mepenne reoMeTpuIecKuX BeITUIHH
7.6 BexkTops! Ha mutockocTH
8 BeposITHOCTh B cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTHUKA
8.2 BeposiTHOCTh
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e y4eOHO-METOMUYECKHI KOMIUIEKT «Martemartuka. ['eomerpus. 7 kiaccy,
«Maremartuka. ['eomerpus. 8 knacc», «Maremartuka. ['eomerpus. 9
KJaccy» yriryosnénaoro ypoas M. A. BomukeBnua non pemakiueit U. B.
Amenxo.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

NuadopManimoHHO-METOIMYECKOE MTHCHhMO 00 OCOOEHHOCTSX IPeroaBaHUs
yueOHOoro mpeamera «Marematuka» B 2025/2026 yueOHOM TOAdY
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

Marematuka. ['eomerpusi. 7-9 kmaccel.  YrayOn€HHbIH  ypOBEHb.
Metonuueckoe nmocobue (k yueOHsIM nocodusm BomukeBuua M.A. mox pen
N.B. Smenko)

MCTO,Z[I/I‘-IGCKI/IG PEKOMCHAAWN 110 CO3JaHUI0 KJIACCOB TCXHOJIOTMYCCKOI'0 U
€CTECTBEHHO-HAYYHOTO MPOQMICH U KJIACCOB C YIIyOJEHHBIM H3YYEHUEM
MaTeMaTHKHU, (PU3UKHA, XHUMHH, OHOJOrMH B 00IIe00pa30BaTEIbHBIX
OpraHu3alysaX ¢ UCIOJIb30BaHHEM HHQPPACTPYKTYpPHI, CO3AAHHOW B pamMKax
HalMoHaNIbHOTrO Mpoekta «O6pa3zoBanue» (KBantopuymsl, IT-kyOs1, Touku
pocra u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov tehnol i _en_ profilej 2025.pdf

COOpHUK THUNOBBIX 3aJaHUM JJIg TEKYLIEro OLEHUBAHMUS MO Y4EeOHbIM
IpeaMeram «MaremaTtuka» 51 «Mupopmatuka. (2024 r.)
https://edsoo.ru/wp-

content/uploads/2025/01/bank_zadanij_matematika informatika 2024.pdf

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET

1. bubnuoreka [TOK https://m.edsoo.ru/

2. SIKnacc https://www.yaklass.ru/



https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://m.edsoo.ru/
https://www.yaklass.ru/

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM LHM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAUUMOCTD KaK ¢ TOUYKHU 3PEHUs MPAKTUYECKUX MPUIOKEHUMN, TaK U
UX pOJM B 00pa30BaHMHU, HEOOXOIMMOM KaXIOMYy 4deloBeKy. BospacTtaer umcio
npodeccuil, mpu OBIaJACHUNU KOTOPBIMU TpeOyeTcs xopoiuas 6a3oBasi MOATrOTOBKA
B 00JacTH BEpOSTHOCTH U CTATUCTHUKW, Takas TMOATOTOBKA BaKHA TS
POAOJIKEHUsT 00pa30BaHMS U JIJISl YCTICITHOM MpodecCHOHATBHOM Kapbephl.

Kaxxapiii yenoBek MOCTOSHHO MPUHUMAET PEIIEHUS] HA OCHOBE UMEIOLUXCS Y
Hero JaHHbIX. {1 000CHOBAaHHOTO MPUHATHS PEUICHHS B YCIOBHUSIX HEIOCTaTKa
WM W30bITKAa UHPOPMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MblIUIeHHe. VIMEHHO MO3TOMY BO3HMKIIA
HEO0O0XOANUMOCTh (POPMUPOBATH y 00yJaromMXcsl (PyHKIHOHATBHYIO IPaMOTHOCTD,
BKJTIOYAIONIYI0 B ce0f yMEHHE BOCTpPUHUMATh M KPUTHUECKU aHAJIU3UPOBATH
uHbOpMaIMIO,  TPEACTAaBIEHHYI0 B  pa3iuyHbix  (GopMax,  MNOHUMATH
BEPOSATHOCTHBIN XapakTep MHOTMX peaJbHBIX TMPOLECCOB M 3aBUCUMOCTEM,
POU3BOAUTDH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce€ C OCHOBHBIMM MPUHIMIIAMU cOOpa, aHalu3a U
NPE/ICTaBIIEHUs JAHHBIX U3 Pa3IUYHbIX cep KU3HHU 00IlecTBa U rocylapcTBa
npuoOIIaeT o0y4yarmuxcss K OOIIECTBEHHBIM HHTepecaM. V3yueHne OCHOB
KOMOWHATOPUKHM DPa3BUBAET HABBIKM OpPraHM3alMM Nepedopa M mojcyéra 4ducia
BapUaHTOB, B TOM YHUCJIE B MPUKJIAJAHBIX 33/1a4uax. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maér MaTemMaTnueckuil GyHIaMeHT A GOPMUPOBAHUS KOMITETEHITHH B
obnactu uHPOpMATUKH U TUGPOBBIX TexHONOrui. [Ipyn M3ydeHUn CTATUCTUKU U
BEPOSTHOCTH OOOTAIIAIOTCS TMpPEACTaBICHUs] OOY4YaloIUXCsl O COBPEMEHHOMN
KapTUHE MHUpa M METOJaxX €ro HccieqoBaHus, (HopMHUpyeTCs MOHUMAHUE POIU
CTAaTUCTUKU KaK UCTOYHHUKA COIMATIBLHO 3HAYUMOI MH(MOPMAIMU 1 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHS.

B cooTrBercTBUM ¢ JaHHBIMU IENSAMHU B CTPYKType MpOrpamMmbl yueOHOTo
Kypca «BepoATHOCTP U CTAaTUCTHKAa» OCHOBHOIO 00mIiero oOpa3oBaHHs Ha
yrayOJa€HHOM YpOBHE BBIJIETICHBI CIEAYIONINE COACPKATEIbHO-METOUYECKUE
nuauu: «lIpencraBneHre JaHHBIX U OMMCATEIbHAsl CTATUCTUKA», «BeposaTHOCTHY,
«JneMeHTbl KOMOWMHATOpUKW», «BBeaeHue B Teopuro rpados», «MHOXKECTBay,
«Jlorukay.

Conepxanue nmuaun «lIpencrapnenrue JaHHBIX U ONMUCATEIbHAS CTATUCTUKA»
CIIY)KUT OCHOBOW Il (DOPMHPOBAHHS HaBBIKOB PabOThI ¢ HH(pOpMALUECH: OT
YTeHUs W WHTEpHpeTanuu HHQOpMAIMK, MPEACTaBICHHON B Ta0nuiax, Ha
auarpaMMmax W rpadukax, g0 cOopa, NpelICTaBlieHHWs W aHaidu3a JaHHBIX C
UCMOJIb30BAaHUEM CTAaTUCTUYECKUX XapAaKTEPUCTUK CPEJHUX M PACCEUBAHUS.
Paborass ¢ naHHpIMH, OOydarolIuecs ydarcs CUYUTHIBaTh U HHTEPIPETUPOBATH



JIaHHbIC, BBIJABUTaTh, apPryMEHTUPOBATh U KPUTHUKOBATh MPOCTEUIIME THUIIOTE3BI,
Pa3MBIIUIATh HaJl (PaKTOpaMH, BHI3BIBAIOIIMMHU W3MEHUYHUBOCTb, M OIIEHUBATH HUX
BIIUSIHME HA PACCMATPUBAEMBIE BEJIMYMHBI U ITPOLECCHI.

NHTYNTHBHOE NMPEACTABIEHUE O CIY4alHOM W3MEHUYMBOCTH, UCCIEHOBAHUE
3aKOHOMEPHOCTEM W TEHACHUMU CTAaHOBUTCS MOTUBUPYIOLIEW OCHOBOW JIs
VU3YyUYECHUSI TEOPUU BEPOSATHOCTEWU. bosblioe 3HaUYeHHME HUMEIOT ITPAKTUYECKUE
3aJJaHUsI, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU MOJIEIISIMHU.

[ToHsATHE BEpPOSATHOCTH BBOAMUTCS Kak Mepa MpaBIoNoao0us CIy4yalHOro
coObiTus. [lpm wu3ydeHun y4dyeOHOro Kypca oOOydaroluecss 3HAKOMSTCA C
IPOCTEUIIMMUA  METOJAaMH  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
3KCIIEPUMEHTAX c PaBHOBO3MO>KHBIMHU AJIEMEHTAPHBIMHU HCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, TMO3BOJISIIOIIMMU CTaBUTh W peliaTh 00Jiee CIOXKHBIS
3amaun. B ydeOHBII Kypc BXOAST HayalbHbIE MNPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaromiuxcs ¢
MHOKECTBAMU M OCHOBHBIMH ONEpALMSIMH HAJl MHOXKECTBAMH, PACCMATPUBAIOTCA
npuMepbl TPUMEHEHUS! IpagoB M 3JIEMEHTOB TEOPUM MHOXKECTB JJIsl PEIICHHUS
3a/1a4y, a TaKKe HMCIOJB30BaHUS B JAPYTHX MAaTeMAaTHUYECKUX Kypcax U Y4eOHBIX
peaMeTax.

Ha uzyuenne yuebHOrO Kypca «BeposTHOCTh U cTaTUCTUKa» oTBoAUTCS 102
yaca: B 7 kiacce — 34 4gaca (1 yac B Hepgemwo), B 8 kimacce — 34 yaca (1 4Jac B
Henento), B 9 kinacce — 34 vaca (1 4ac B Heneno).



COILEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBiieHrie NaHHBIX B BUJE TaOIUI, AMArpaMM. 3arojdHEHUE TaOJull,
YTEHUE U TMOCTPOEHUE CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX JUATPAMM.
UreHue rpapukoB peanbHbIX MpoleccoB. M3Bneuenne nupopManuu U3 auarpamMm
1 TaOJIML, UCIIOJIb30BAHUE U UHTEPIPETALINS TAHHBIX.

OnucartenbHasi CTaTHCTHKA: cpefHee apuMeTHuecKoe, MeAuaHa, pa3Mmax,
HauOoOJbIIeE M HAaWMEHbIIEE 3HAUYCHUS, KBAPTWIHM, CpPEIHEE TapMOHUYECKOE,
CpellHEE TapMOHNYECKOE YHCIIOBBIX JaHHBIX.

[Iprmepbl  ciy4alHOM W3MEHUYMBOCTH IIPU  M3MEPEHMUSAX, B MacCOBOM
NPOU3BOJCTBE, TEHJECHUUU U ClydailHble KoJeOaHusi, TPyNIUpPOBKA JaHHBIX,
NPEACTABICHUE CIYyYalHOW HM3MEHYMBOCTHM C TIOMOILIBID JHAarpaMM, YacTOTbI
3HAYEHUM, CTATUCTUYECKAST YCTOUUYHUBOCTb.

I'pad, BepmmHa, pedpo. Crenenp BepunHbl. Yuciao pébep u cymmapHas
creneHb BepuinH. [lonsitue o cBsa3ubiX rpadax. Ilytu B rpadax. Llenu m uukibl.
O6xox rpada (vitnepoB nyTh). [lonarue o6 opueHtupoBaHHOM rpade. Permenue
3a/1a49 C IIOMOIIBIO TpadoB.

VYTBepkaeHUsT U BbICKa3blBaHMs. OTpULAaHUE YTBEP)KICHHS, YCIOBHBIE
YTBEP)KJEHHUSA, OOpaTHble M PABHOCUJIIBHBIE YTBEPXKIEHUS, HEOOXOJUMBbIE U
JIOCTAaTOYHbBIE YCJIOBUS, CBOMCTBA M NMPU3HAKU. [IpOTUBOMONIOKHBIE YTBEPKACHUS,
J0Ka3aTeIbCTBA OT IPOTUBHOTO.

Cny4ailHblil 3KCIIEpUMEHT (OMBIT) U ciy4daiiHoe coObiThe. BeposTHOCTh U
4acToTa CllydalHOro coObITHs. Ponb  MajgoBepOSITHBIX M MPaKTUYECKU
JIOCTOBEPHBIX COOBITUH B MPUPOJIE U B OOIIECTBE.

8 KUIACC

MHOXeCTBO ¥ NMOAMHOXKECTBO. [IpuMepsl MHOXKECTB B OKPYIKAIOIIEM MUDE.
[Tepeceuennie u oObenuHeHWE MHOXECTB. [luarpammbel Oiinepa. Yucnosbie
MHOKecTBa. [lpuMeppl MHOXKECTB U3 KypcOoB anreOppl HU T'€OMETPUH.
IlepeunciieHne 371€MEHTOB MHOXKECTB C TIOMOILbIO OPraHM30BAaHHOrO nepedopa u
paBwiIa yMHOXEHUS. DopMyJsia BKIIFOYEHUSA-UCKITFOUCHUS.

DOnemeHntapHble cOObITHS. BeposTHOCTH Ciiy4ailHbIX COOBITHI. OMBITHL €
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUAMU. CITydailHbIid BHIOOP.

N3mepeHne pacceuMBaHUs YHUCIOBOIO Maccuba. Jlucmepcus M CTaHAAPTHOE
OTKJIOHEHHE 4YHcioBoro Habopa. CBolicTBa JAHMCIIEPCMM W CTaHJAPTHOTO
oTKJIOHeHHA. [luarpammsbl paccenBaHus ABYX HaOIOAaeMbIX BenW4WH. JInHeiHas
CBSI3b HA IMArpaMM€ pPaCCEHBAHUS.



HepeBo. JlepeBo cnywaitHoro »skcnepumenta. (CBoicTBa  JAEpPEBHEB:
€IMHCTBEHHOCTh MYTH, CBSI3b MEXK/y YMCIIOM BEPILIUH U YnucioMm pédep. [lonarue o
IIoCKuX rpadax. Pemenre 3aga4 ¢ HOMOIIbIO 1€PEBHEB.

Jlornueckue coro3nl «M» u «MJIN». CBA3b MeXAYy JOTMYECKUMH COIO3AMH U
orepauusMH HaJl MHOKeCTBaMU. Vcrosib30BaHUE JIOTHYECKUX COI030B B ajireope.

CrnyuaiiHple  COOBITHSI KaK  MHOXECTBA  DJIEMEHTApHBIX  COOBITHH.
[IpotuBononoxueie coObiTUsA. Omnepanuu Haja coObITUAMU. DopMylia CIOKEHUS
BEPOSITHOCTEN.

[IpaBuno YMHOXEHUS BEPOSATHOCTEH. VYcioBHas BEPOSITHOCTb.
[IpencraBienue ciaydamiHOro OSKCIIEpUMEHTA B BUIE JepeBa. HesaBucumsblie
COOBITHSI.

9 KIIACC

Kom6unaropnoe mpaBuino ymHoxxeHus. [lepecranoBku u ¢dakropuan. Uucio
couetannii u TpeyroabHuK [lackans. CpoiicTBa uyucen couderaHuil. buHOM
Hpiorona. Pemenue 3a1a4 ¢ uCnoyib30BaHMEM KOMOMHATOPUKH.

['eomerpuueckas BeposTHOCTh. CilydailHbId BBIOOp TOYKM M3 (Uryphl Ha
IUIOCKOCTH, U3 OTPE3Ka, U3 IyTH OKPYKHOCTH.

UcnbiTanus. Yenex n Heymaya. Cepus HCIBITaHMM 1O TEPBOTO ycCIexa.
Cepust ucnbiTanuii beprymiu. BeposTHOCTH COOBITHMII B CEpUU  HCHBITAHUHN
bepnymnu. CinyyaliHblil BBIOOp U3 KOHEYHOT'O MHOYKECTBA.

CnyvailHas BemUYMHA W pacnpenelieHue BeposTHocTeil. IIpumepsi
CIy4yalHBIX BEJIIMYMH. BaXHbIe pacClIpeleneHuss — YHCIO IONBITOK B CEPUU
VICTIBITAHUM JI0 IIEPBOrO yCIIEXa U YUCIIO YCIEXOB B CEPUM HUCHIBITaHUW bepHyinu
(reomeTpuuecKoe 1 OMHOMHAILHOE PACTIPEICICHHUS).

MaremaTn4yeckoe OXHIAHHUE CIIyYalhHOW BEIUYMHBL. PU3NYECKHHA CMBICI
MaTeMAaTU4YECKOro OXxuaaHusa. IIpuMepbl HCNONB30BaHUS MaTEMATHYECKOTO
oxugaHus. Jlucnepcus W CTaHAapTHOE OTKJIOHEHUE CIIyYallHOM BEJIUYMHBL.
CBoiicTBa MaTeMaTUYECKOrO OXHMJAHMS W  JUCHepcuu. MaremaTudyeckoe
OKMJIAHUE U TUCTIEPCUS U3YyUYECHHBIX PACIIPENCICHUMN.

HepaBenctBo YeObiméBa. 3akoH Oonbliux uucel. MaremaTudeckue
OCHOBAHMSI U3MEPEHUSI BEPOSITHOCTEH. Poib 1 3HaUeHME 3aKOHA OOJIBIINX YHUCET B
HayKe, B IPUPOJIE€ U OOIIECTBE, B TOM YHCIIE€ B COLIMOJIIOTMYECKUX 00CIEOBAHUAX U
B U3MEPECHUSX.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHS IPOrpamMMbl IO MaTeMaTHKE
XapaKTEepU3yKTCs B YACTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHMA

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW WIIKOJIbI, K HMCIOJIB30BAHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'paXkIaHWHA U pealu3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp IpakaHCKOro oOiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHMS:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa3oBaHUs Ha MPOTSXKEHHHM BCEH KM3HU I YCHEMHOM NpodecCHOHATbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CHOCOOHOCTBKO K HOMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJlad, pEIICHUH, PacCYKIEHUH, YMEHUIO BUJETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) neHHocTE HAY4YHOI'0 NNO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, TMOHUMAaHUEM MAaTEMAaTHUYECKOM HAyKW Kak cQepbl 4YeaoBeYecKOi
NEATENbHOCTH, ATAloB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALMUHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTHYECKOW KYJIbTYpOH KakK CpeACTBOM
NO3HAHUS MUPA, OBJIAJIEHUEM HAaBBIKAMH HCCIIEOBATEIbCKOMN 1EATENbHOCTH;

6) ¢usuyeckoro BocnuTaHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO0 0JIaronoJy4ms:



TOTOBHOCTBIO TPUMEHSITh MaTEMAaTHYECKUE 3HAHUS B MHTEpecax CBOETO
30pOBbsl,  BEIEHHUS  3J0pOBOro  oOpa3a JKM3HU  (3J0POBOE  IHUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryisipHas Qunyeckas
AKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEeKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY M TaKOro K€ MpaBa JPYyroro YeioBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMS:

OpUEHTallMel Ha NMPUMEHEHWE MAaTeMaTUYECKUX 3HAHUU JJIsl PElIeHUs 3a7ad
B 00JJIACTH COXPAHHOCTU OKPY’KaloOIIeH cpeabl, IUIAaHUPOBAHUSA IOCTYNKOB U
OLICHKM HMX BO3MOXHBIX TOCIEICTBUM JIsI OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
IJI00AIBHOTO XapaKTepa KOJIOTUUECKUX MPOOJIEM U MMyTel UX pelIeHus;

8) aganTanuM K M3MEHAIIUMCS YCJIOBUSM CONMAIBHOW M MPUPOIHOM
cpeabI:

TFOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AESATENbHOCTh, B TOM YHCIIe
YMEHUE YUYUThCS Yy JPYTrUX JIOJIei, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKK Y KOMIIETCHIIUU U3 OMbITA JPYTUX;

HEOOXOJIMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUN, (HOPMYIUPOBATH UIEH,
MOHSITHS, TUIOTE3bl 00 00BEKTaX M SIBJICHUSX, B TOM YHUCJIE paHee HEU3BECTHBIX,
OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, ITUIAaHUPOBATh
CBOE Pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYID  CUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIONUNA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMble pelIeHus U JAeUCTBUS, (GOPMYIHUPOBATH U OIEHUWBATH PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs MpOrpaMMbl 10 MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaronierocs 0Oyayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTepU3yIOIHECs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEILHBIMU  JIEHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHHUKATUBHBIMHU
JEHUCTBUSMH U YHUBEPCAITBHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA
ba3zoBble jlornuecKkue 1efcTBUA:

BBIBJIITD M XapAaKTEPU30BaTh CYIIECTBEHHBbIEC INPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TMOHATUH, OTHOIICHWA MEXIy TMOHATUAMH, (POPMYIUPOBATH
OTIpeeNIeHHs] TIOHATHUM, YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKaIIH,
OCHOBaHUS /J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX IPOBOAMMOIO aHAJIN3A;



BOCIPUHMMATh,  (HOpMyIuUpoBaTb U  NPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIE, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUYECKNE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOJCHUSIX W YTBEPXKICHUSX, MpejaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCHOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUCHUH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKAEHUHN (MpsSMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MAaTEMAaTUUYECKUX
(dakToOB, BBICTpaWBaTh APryMEHTAIUIO, MPHUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
NPUMEHSITh METOJ MaTEeMaTHYECKONW WHIYKIIUHA, OOOCHOBBIBATH COOCTBEHHBIE
paccyKJIeHus;

BBIOMpATh CMOCOO perieHus y4dyeOHOM 3amauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  peUIeHUs, BbIOMpaTh HaumOoJee  MOAXONAIUMHA C  Yy4ETOM
CaMOCTOSITEIILHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbcKme 1eiicCTBUSA

UCIIOJIb30BaTh BOIPOCHI KakK MCCIEN0BATENbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynHpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIiieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (POpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH IO CaMOCTOATENBHO COCTABJICHHOMY IUIaHY O3KCIEPUMEHT,
UCCIIEZIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eckoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITETLHO (HOPMYJIHPOBaTh OOOOIIEHUS U BBIBOJABI MO PE3yJbTaTam
NPOBENEHHOIO  HAOJIONEHUS, HWCCJIEAOBAHMS, OKCIIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTD MOJIYYEHHBIX PE3yJbTAaTOB, BHIBOJIOB U 0000IICHUI;

IPOrHO3UPOBATh BO3MOKHOE pA3BUTHE IIPOLIECCA, a TAKXKE BBIIBUIATH
NPEINONIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaumeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMH, JTaHHBIX,
HEOOXOJIUMBIX JIJIsl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATH3UPOBATH M HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS,

BEIOWpaTh (opmy mpencTaBiaeHUS WHGOPMANMH W WIIIOCTPUPOBATH
peniaeMble 3a/1a4ud CXeMaMu, AuarpaMmaMu, HHOM rpaduKoi U X KOMOMHAIUSAMU;

OLICHMBATh HAAE&KHOCTh MH(DOpPMALMK MO KPUTEPUSIM, MPEII0KEHHBIM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIE AeHCTBHSA:



BOCIIPHHHMATH U (POPMYJIUPOBATh CYKJICHHS B COOTBETCTBHUHU C YCIOBUSIMH U
HEeNsIMA OOIICHHMsSI, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOK) TOYKY 3pEHUS B
YCTHBIX U TMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pEIICHUs 3a/Jaudu,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XO7Ie OOCYXXJIEHHUs 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIae€MOU TEMHI,
npoOJieMbl, pelraeMoil 3aJaud, BBICKA3bIBATH WJEH, HAIlEJICHHBbIE HA TOUCK
pEIICHHsI, COIMOCTABJIATh CBOM CYXKICHHUS C CYXICHUSMU JPYTUX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3jIMYMe€ M CXOJCTBO IMO3WIIMKA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

NPENICTABIIATh PE3YJAbTAThl PEIICHUS 3aJla4i, SKCIIEPUMEHTA, UCCIIEI0BaHMUS,
IIPOEKTa, CaMOCTOATEIHHO BBIOMPATh (opMaT BBICTYIUICHHS C YYETOM 3aja4y
NIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHUH;

MOHMMATh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYaTbHOU
paboThl TpM pelICHHH Yy4YeOHBIX MaTEeMAaTHYeCKHWX 3ajad, NPUHUMATH IIeNb
COBMECTHOW JEATENhbHOCTH, IUTAHUPOBATH OPraHU3alMI0 COBMECTHON padoTHI,
pacmpenensaTh BUILI padOT, JOTOBapHWBAThCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001TaTh MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX GopMmax paboThl (0O0CYXaeHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W HWHBIC); BBINOJHITH CBOK YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYrUMHU UYJIE€HAMH KOMAaHBI, OIICHUBATH
Ka4ecTBO pe3ysibTaTa M KadecTBO CBOEro BKJIaJa B OOMUN pe3yiapTaT IIo
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUA
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI JJIsI PEIICHUS B JKM3HEHHBIX M Y4YEOHBIX CUTYAIMSX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOJAXOAaX MPUHIATHUS pelieHui (MHANBUIYaIbHOE,
TPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIICHUs 3ajJadd (WIA €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS ¢ YYETOM HUMEIOUIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BapHUAHTHI
peleHui ¢ y4éToM HOBOM HH(pOPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJJICKT:

BJIQJIETh CIIOCOOAMM CaMOINPOBEPKHU, CAMOKOHTPOJIS TpoIlecca U pe3ybrara
pelIeHHs] MaTeMaTUYeCKOM 3a71auu, CAMOMOTHBAIIMU U peIIeKCUH;

pEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7ayH,
BHOCUTH KOPPEKTUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBUE PE3yJbTaTa JEATEIHbHOCTH TOCTABJICHHON IENH |
YCIIOBUSIM, OOBSICHATH MPUYMHBI TOCTHKCHUS WIIM HEOCTYIKEHUS TSI, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BEIPKATh SMOIMU NP H3YYCHUH MATEMaTHYECKUX OOBEKTOB W (DaKTOB,
JaBaTh SMOIIMOHAJILHYIO OIICHKY PEIICHUS 3a/1auu.

HPEAMETHBIE PE3YJIBTATBI

K konity o0y4yeHusi B 7 kiaacce oOy4aromMiics NOTYUUT CIAEAYIOIINE TPEAMETHbBIE
pe3ybTaThI:

Yurare uH(OpMAIUIO, NPEACTABICHHYI0 B TaOiWIaX, Ha JgUarpaMmax,
NPEACTAaBIATh JIaHHBbIE B BUJAE TaOJMI, CTPOUTH CTOJIOMKOBBIE (CTOIOYATHIE) U
KpPYTOBbIE IMarpaMMbl 10 MACCUBAM 3HAYEHUIA.

OmnuceiBaTh M UHTEPHPETUPOBATH  peajbHBIE  YHUCJIOBBIC  JIaHHEIE,
Ipe/iCTaBlICHHbIE B TA0JIMIIAaX, HA TUarpaMmax, rpadukax.

Wcnonb3oBaTh 171 ONMCAHUS JAHHBIX CTATHCTUYECKUE XapaKTEPHUCTHKU:
cpenHee apu@MeTHUYecKoe, MeauaHa, HauOosblliee W HAaUMEHbIIEE 3HAYCHMUS,
pa3Max, KBapTHUJIH.

Nmerp mpencTaBieHWE O JIOTHYECKUX YTBEPKIACHUSX M BBICKA3bIBAHUSX,
yMETh CTPOUTH OTpHUIlAHUSA, (DOPMYJIUPOBATH YCIOBHBIC YTBEPKICHUSA MpU
pElIeHUH 3a/1a4, B TOM YHCII€ U3 JPYIHX y4eOHBIX KypCOB, UMETh IPE/ICTABIICHUE
0 TeopeMax-CBOMCTBaX U TeopeMax-MpU3HaKaxX, 0 HEOOXOJIUMBIX U JOCTATOYHBIX
YCIIOBHAX, O METO/IE JI0Ka3aTeIbCTBA OT ITPOTUBHOTO.

Nmers mpeacrtaBieHne O CIy4alHOM W3MEHYMBOCTH Ha IMPHUMEPAX
pe3ynbTaTOB M3MEpPEHUM, I1eH, (PUINYECKUX BEIUYUH, aHTPOMOMETPUYECKHUX
JAHHBIX, UMETH TPEJICTABIIEHNE O CTATUCTUYECKONW YCTOMYUBOCTH.

Ucnonw3oBaTh A1 OonMcaHUs AAHHBIX YacTOThl 3HAYEHUM, TPYNIIUPOBATH
JTaHHBIC, CTPOUTH TUCTOTPAMMBI TPYIITUPOBAHHBIX JAHHBIX.

Ucnonb3oBaTh rpadbl Uisl pelieHus 3a]ad, HUMETb NpeJCTaBlIEHHE O
TepMHUHAX Teopuu rpadoB: BepiinHa, peOpo, IeMb, UK, MyTh B rpade, UMETh
npeacTaBieHrue 00 o0xone rpada u 00 OpUEHTUPOBAHHBIX rpadax.

K xoniy o0ydeHus B 8 kiacce o0yJaromuiics MOTYyUUT CIAEAYIONMINE TPEAMETHBIC
pE3yIbTaTHI:

OnepupoBaTh MOHATHSIMH MHOXECTBA, IOJMHO)KECTBA, BBITIONHSITH ONEPAIAN
HaJ MHOXXECTBaMH: OOBEIMHECHHE, TMEPECEUYCHHE, TMEPEUHUCIATh DIEMEHTHI
MHOKECTB C HCIOJb30BAaHUEM OPTraHW30BAHHOTO Tepedopa M KOMOMHATOPHOTO
IIpaBUJIa YMHOKCHHUS.

Haxoaute BepOSTHOCTH CIydalHBIX COOBITHI B CIy4alHBIX ONBITAX, 3HAS
BEPOSATHOCTH  DJIEMEHTAPHBIX  COOBITUHA, B TOM 4YHCJIE B ONBITaX C



PaBHOBO3MOXXHBIMH 3JICMCHTAPHBIMH COOBITHUSMH, UMETh TOHATHE O CIIYYaiiHOM
BBIOOpE.

OnuceiBaTh JaHHBIC C TOMOIIBIO CPEAHUX 3HAUYCHUNW U MEpP PaCCEUBaHUS
(mucriepcust U CTaHAAPTHOE OTKIOHEHHE). YMETh CTPOUTh U MHTEPIPETHPOBATH
JMarpaMMbl pacCEMBaHMsI, UMETh TIPEICTABIICHUE O CBSI3U MEXy HaOJII01aeMbIMU
BEITUYMHAMH.

Nmery mpencraBieHne O JepeBe, O BepmiMHax U péOpax JaepeBa,
WCIIOJIb30BAaHUM JICPEBHEB MPHU PEIICHUH 3a7a4 B TCOPUU BEPOSITHOCTEH, B IPYTUX
y4eOHBIX MaTEMaTHYECKHUX KypcaxX M 3a/1ad U3 JIPYTHX YICOHBIX MMPEAMETOB.

OnepupoBaTh MOHITHEM COOBITHS KaK MHOMXECTBA JIEMEHTAPHBIX COOBITHIA
CIIy4ailHOTO ONBITA, BBHITIOJHSATH OMEpalid Haja COOBITHUSMHU, HCTOIL30BATh IMPHU
pelIeHUH 3a71ad AuarpaMMbl DHjiepa, YUCIOBYIO MPSMYIO, MPUMEHATH (HOPMYITY
CJIO)KCHHUSI BEPOSITHOCTEH.

[Tonmb30BaThCsl TPAaBUIIOM YMHOXEHHS BEPOSITHOCTEH, MCIIOIB30BaTh JIEPEBO
JUTSL TIPEAICTaBJICHUS CIIY9allHOrO OIbITa Npu pemeHnn 3amad. OnepupoBaTh
TOHSITHEM HE3aBHCHUMOCTH COOBITHH.

K koHiy 00y4yeHus B 9 kiaacce oOydaromuiics NOTYyUUT CIAEAYIOIINE TPEAMETHbBIE
pEe3yJbTaTHI:

[Tonb30BaTbCss KOMOMHATOPHBIM MPaBUJIOM YMHOMKEHHUS, HAXOJIUTh YHUCIO
NIEPECTAHOBOK, YWCJIO COYETaHWH, MOJb30BaThCs TpeyrojdpHUKOM llackans mpu
pElIeHUH 3a7a4, B TOM YHCJI€ Ha BEIYUCIIEHUE BEPOSITHOCTEW COOBITHIA.

Hcnonp30oBaTh  NOHATHE  TE€OMETPUYECKOM  BEPOATHOCTH,  HAXOIUTh
BEPOSTHOCTU COOBITUHM B OIBITAaX, CBA3AHHBIX CO CIy4yalHBIM BBIOOPOM TOYEK W3
TUIOCKOM (UTypBI, OTpe3Ka, NTUHBI OKPY>KHOCTH.

HaxonuTh BEepOsSTHOCTH COOBITUM B OIBITaX, CBS3aHHBIX C MCIBITAHUSMU 10
JNOCTH>KEHUS [IEPBOT0 YCIEXa, B CEPUIX UCIIBITAHUN bepHyruin.

HNmerp mpencraBiieHUE O CIIydalHBIX BEJIMYMHAX W ONO3HABAaTh CIIyYaWHbIE
BEJIMYMHBl B SBJICHHUAX OKPYXAlOUIEro MHpa, OINEPUPOBATH  IOHATHEM
«pacnpeleseHne BEPOSITHOCTEN». YMETh CTPOUTH PACIpPENEICHUs BEPOSITHOCTEN
3HAYEHUH CIy4ailHbIX BEIMYMH B U3YUEHHBIX OIBITaX.

Haxonuts mMaTtemMarndyeckoe 0XKUJaHUE U AUCIIEPCUIO CIYYANHOW BEJIUYHUHBI
II0 pACIpENEICHHUI0, NPUMEHATh YHUCIOBBIE XapaKTEPUCTUKHA H3YYEHHBIX
pacupenesieHui Ipy PELIEHUH 3aa4.

NmMers mnpencTaBlieHHE O 3aKOHE CIYYallHBIX YHCENI KaK O MPOSIBICHUH
3aKOHOMEPHOCTH B CIy4allHOM W3MEHUYMBOCTH, IIOHUMAaTh MaTE€MaTHYECKOE
00ocHOBaHUE OJIM30CTU YACTOTHI U BEPOSTHOCTH cOObITUA. MIMeTh npeacTaBieHne
0 POJIM 3aKOHA OOJIBIITUX YKHCEN B IPUPOJIE U OOIIECTRE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC

HasBanwue pasnena
(Tembl) Kypca

OcHOBHOE cofiep>KkaHue

XapakTepucTuka IeaTeIbHOCTH
o0y4Jarouuxcs

[IpencrasiieHne JaHHBIX

[IpencraBieHne TaHHBIX B BUJIC
TaOJIUI, TUarpaMM.
3anosgHeHue TaOJIHll, YTEHHE
Y TIOCTPOCHHE CTOJIOMKOBBIX
(cTon0uaThIX) U KPYrOBBIX
JarpaMM.

Urenwne rpaduKoB peaibHBIX
npoueccos. M3Bneyenune
uH(bOpMaITUH U3 JUarpaMm
1 TaOJIUII, MCITOJIb30BaAHHC

Y UHTEPIPETAINS TAHHBIX.
[TpakTruueckas padbora

OcBauBaTh CIOCOOBI IPENCTABICHUS
CTATUCTUYECKUX JTAHHBIX U YUCITOBBIX
MaCCHBOB C IIOMOIIBIO TaOJINI]

U AarpaMM C UCIOJIb30BaHUEM
aKTyaJbHBIX ¥ BaXKHBIX JAHHBIX
(memorpaduueckue JaHHbIE,
IPOU3BOJICTBO MPOTYKIIUH,
OOIIECTBEHHBIE W TIPUPOJTHBIE SIBJICHUS).
N3yyaTh MeTO 161 pabOTHI ¢ TAOTUYHBIMU
1 TpapraecKuMH TPECTaBICHUIMA
JAHHBIX C TTIOMOIIBIO IIU(PPOBBIX
PECYPCOB B XOJI€ MPAKTUYECKUX PadboOT

OmnucarenpHasg CTaTUCTHKA 8

OnucarenbHasi CTaTUCTHKA:
cpenHee apupMeTHYECKoe,
MeanaHa, pa3Max, HaubosbIIee

Y HauMEHbIIIee 3HAYCHHUSI, KBAPTUIIH,
CpellHee TapMOHUYECKOE, CpeIHEE
TapMOHUYECKOE YUCITOBBIX JaHHBIX.
[IpakTuueckas padbora

OcBauBaTh MOHSITHUS: YUCIIOBOU MacCCUB
(Habop), Mepa 1eHTpa, B TOM YUCIIe
cpenaHee apupMeTHIECcKoe, MeIMaHa,
JacToTa 3HAYCHUSI.

OnuchIBaTh CTATHCTHYECKHE JAHHBIC

C TIOMOIIIBIO CPETHET0 ApUPMETHIECKOTO
Y MC/IHAHBI.
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PemaTe 3amaumn.

N3ydaTb CBOMCTBA CPEIHUX, B TOM YHCIIE
C MOMOIIBIO HU(POBBIX PECYPCOB, B X0/
MPAKTUIECKUX PadoT.

OcBauBaTh MOHATHUS: HAUOOJIbIIIEE

Y HaMEHbIIIe€ 3HAYEHUS YUCIOBOIO
MaccHBa, pa3Max, KBapTUIIb.

Pemats 3amaun Ha BEIOOp criocoba
OINKMCAHMS MACCUBOB B COOTBETCTBUU

C IPUPOJION JaHHBIX U LEIAMHU
UCCJIEOBAHNUs, B TOM YHCJIE B XOZ€E
MPAKTHUECKON pabOoThI

CnyvaiiHasi UBMEHYMBOCTD

[Ipumeps! cnydaiiHOM
U3MEHUYUBOCTH MPU U3MEPECHUSIX,

B MacCOBOM IPOU3BOJICTBE;
TEHJICHIINY U CIy4alHbIe
KosieOaHus; TPYIIUPOBKA JaHHBIX,
MIPEJACTABICHUE CIIy4YaiiHON
U3MEHUYHUBOCTU C TOMOLIBIO
JyarpamMM; 4acTOThI 3HAYEHU;
CTaTUCTUYECKasi yCTOMYUBOCTD.
[TpakTuueckas pabora

OnuceIBaTh JaHHBIE C TOMOLIBIO
IPYNIIUPOBKHU, CTPOUTH THCTOIPAMMBI,
BBIIBUTaTh MPOCTEMIINE TUIIOTESBI.
OcBauBaTth rpaduyeckue npecTaBiICHUs
Pa3HBIX BUJIOB CIIy4alHON
MU3MEHUYNBOCTH, B TOM YHCJIE C IIOMOIIBIO
U(POBBIX PECYPCOB, B XOIC
NPaKTUYECKON paboThI

Benenue B Teopuro rpados

I'pad, Bepimna, pedbpo. Crenenpb
BepiuHbL. Yucno pedep
¥ CyMMapHasi CTENIeHb BEPIIUH.

OcBauBaTh NOHATHUSA: I'pad), BEPLINHBI
u pedpa rpada, creneHs, myTh B rpade,
[[ENH U IUKIBI, MyTh B rpade, MIOCKui
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[TonsTHe 0 CBA3HBIX Tpadax.

[1ytu B rpadax.

[eru u tukisl. O0xox rpada
(9MIEpOB MYTH).

[TonsiTne 06 OpUEHTUPOBAHHOM
rpacde. Pemenue 3a1a4 ¢ moMoIibo

rpados

rpad, cBA3HBIN rpad), OpUEHTUPOBAHHBIHI
rpad.

Pemmate 3a1aum Ha MOMCK CyMMBI
CTENEeHE BEpIINH rpada, Ha MOUCK
o0xona rpada, Ha MOUCK MyTel B rpadax.
Hcnonb3oBaTh rpadsl IpU pelieHUU
3a/1a4 u3 anreOpbl, FTeOMETPUH, TEOPUH
BEPOSTHOCTEH, APYTUX MPEIMETOB

Jloruka Y TBEpKIECHUS U BBICKA3bIBAHMS. N3ydatb BUBI yTBEPKIACHUN
Otpunanue yreepxacHus, Y BBICKA3bIBAHUM.
YCIIOBHBIE YTBEPKACHHs, 0OpaTHele | OcBauBaTh CIOCOOBI OCTPOECHHUS
Y PABHOCHJIBHBIE YTBEPKACHUS; YCIIOBHBIX YTBEPKIACHUH, JOKa3aTEIbHbIX
HEOOXOJIMMBIE U JIOCTATOYHbIE paccyxJaeHui, (OpMyITUPOBKHU TEOPEM,
yCJIOBUS, CBOMCTBA U IIPU3HAKH. BBIPAJKAIOIMX CBOMCTBA U IPU3HAKH,
[IpoTHBOITONOKHBIE YTBEPKICHUS, | METOABI MATEMATUYECKHUX JOKA3ATEIbCTB
JI0OKa3aTeNbCTBA OT IPOTUBHOIO

BeposTHOCTB M YacTOTa Ciy4aiiHbIi SKCIIEPUMEHT (OIIBIT) OcBauBaTh NOHATHSA: CIyYalHBIN OIBIT

CIIy4aHOT'O COOBITHUS

U CIIy4ailHoe coOBITHE.
BeposatHocTs 1 yacrora
CIIy4aHOT'O COOBITHS.

Ponb ManmoBeposSTHBIX

Y TIPAKTUYIECKU JOCTOBEPHBIX
COOBITHI B IPUPO/IC U B OOIIICCTBE.
[TpakTrueckas padora

U CIIy9aifHOE COOBITHE, MaJIOBEPOSITHOE
Y MPAKTHUYECKH JIOCTOBEPHOE COOBITHE.
N3y4aTh 3HAYUMOCTH MaJIOBEPOSITHBIX
COOBITHI B PHUPO/IE U 00IIECTBE

Ha Ba)XHBIX ITpHMepax (aBapuw,
HECUACTHBIC CITyJaH, 3amuTa
epCoHaILHOM HH(pOpMAITNH, TIepe1aJda
JTAHHBIX).
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N3yyaTh posb KIacCUYECKUX
BEPOSITHOCTHBIX MoJieNel (MOHETA,
UrpajgbHasi KOCTh) B TEOpUU
BEPOSITHOCTEM.

HaGntonaTe u u3ydarh 4acToTy COOBITUI
B IIPOCTBIX 3KCIIEPUMEHTAX, B TOM YHCIIE
C TIOMOIIIBIO IU(PPOBBIX PECYPCOB

[ToBTOpEHue, 06001IeHNE, 5 [IpencraBienne JaHHBIX. [ToBTOpATH N3Yy4EHHOE U BHICTPAUBATh
CHUCTEMAaTH3alMs 3HAHUI OnucarenbHasi CTATUCTHKA. CHUCTEMY 3HAHU.
BeposiTHOCTB citydaliHOTO Pemate 3a1aun Ha IpeICTaBICHNE
COOBITHSL. Y ONKMCAHME JIAHHBIX C TOMOILBIO
MHo’kecTBa U TOIMHOKECTBA. U3YYECHHBIX XapaKTEPUCTUK,
DneMeHThl Teopuu rpadoB MpeCTaBICHUE HH(POpMaALUU
C MOMOIIIbIO TpadoB.
OO0cy)xnaTh TpUMEPHI CITYYaHBIX
COOBITHUI, MAJIOBEPOSATHBIX U ITPAKTUYECKH
JIOCTOBEPHBIX CIYYaHBIX COOBITHI, UX
POJIU B IIPUPOE U KU3HU YETIOBEKA
OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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8 KVIACC

[IprMepbs1 MHOXKECTB

B OKPYXaIOIIEM MHPE.
Ilepeceuenre u 0ObeTMHEHNE
MHO>KeCTB. J{lnarpammel Dusepa.
YUucnoBble MHOXKECTBA.
[Tpumepbl MHOXKECTB U3 alIreOphl
U TEOMETPUH.

Haspanwue pasnena KomnuectBo XapakTepuCcTUKa JeATEIbHOCTH
(Tembl) Kypca 4acoB Octoproe conepxanne 00y4aromuxcs
[ToBTOpeHue kypca 7 kinacca 3 [IpencraBineHne TaHHBIX B BUJE [IOBTOpATH N3YYEHHOE U BBICTPAUBATh
Ta0JHI] ¥ TUATPAMM. CHUCTEMY 3HAHUM.
OnncarenpHasi CTaTUCTHKA. Pemrats 3anaun Ha npeacraBieHUE
Cny4daitHasi U3MEHUYUBOCTb. Y ONIMCAHUE JTAHHBIX C TTIOMOIIBIO
Cnyualinble COOBITHSL. W3YYEHHBIX XapaKTEPUCTHK.
BepositHOCTH 1 4acTOTHI. Pemate 3amaun Ha nipeacTaBieHue
DJIEMEHTBI TEOPUU MHOXKECTB. rPyNIUPOBAHHBIX JAHHBIX U ONIMCAHUE
DnemeHThI Teopun rpadoB CIy4allHOW U3MEHYMBOCTH.
PemaTe 3amaun Ha ornpeiesieHue 4aCTOThI
CIIy4alHbIX COOBITUH, OOCYKIEHUE
MPUMEPOB CIyYalHBIX COOBITUM, 3a/1a4U
Ha ONHMCAHUE MHOKECTB U ITPEICTABICHHE
uHpopmaIu B Buje rpadoB
MHoxecTBa 4 MHO€eCTBO ¥ TOJIMHO>KECTBO. OcBauBaTh MOHSTHS: MHOKECTBO,

MOJIMHOXKECTBO, BKJIIFOUEHUE,
nepeceueHrue U 00beMHEHNE MHOXKECTB,
YHUCJIOBBIE MHOXKECTBA, YUCIIOBBIC
MIPOMEKYTKH.

Pemiats 3agaun ¢ nomoiibio Gopmyi
BKJIFOUEHUSI-UCKITIOUEHUS
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[lepeuncrnenne >1eMEHTOB
MHOKECTB C TIOMOIIIIO
OpraHHW30BaHHOI0 Iepedopa

U nipaBuiia ymMHOKeHus. Gopmyna
BKJTFOUCHUS-UCKITFOUCHHSI

BeposTHOCTS ciiydyaitHOr o
COOBITHSA

DJyieMeHTapHbIE COOBITHSI.

BeposiTHOCTH ClTy4ailHBIX COOBITHH.

OmnBITH ¢ PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMHU COOBITUSIMHU.
CryuaiiHblii BEIOOD.
[IpakTuueckas pabora

OcBauBaTh MOHSTHUA: JJIEMEHTaAPHOE
COOBITHE, CITy9aifHOE COOBITHE KaK
COBOKYITHOCTb OJIarOMpUsITCTBYIOIIUX
AIIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXHBIE 3JIEMEHTAPHBIE
COOBITHSI.

Pemiats 3agaun Ha BEIYHCIICHUE
BEPOSTHOCTEN COOBITHIA

10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITUI CITYyYaifHOTO OTBITA.

Pemath 3a1aun Ha BBIYUCIICHHE
BEPOSATHOCTEH COOBITHIA B OITBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTaPHBIMU
COOBITUSIMHU, B TOM YHCJIE C TOMOIIBIO
KOMIIBIOTEDA.

[IpoBOAUTH U U3yYaTh OIBITHI

C PAaBHOBO3MO>XHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHUCJIE

C HUCMOJIb30BAaHUEM MOHET, UTPAJIbHBIX
KOCTEU U IPYTUX MOJENEN B XOI€
MPAKTUYECKON pabOThI
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OmnucarespHasg CTaTUCTHKA.
PaccenBanne maHHBIX

N3mepenue paccenBanus
YUCI0BOro Maccusa. /ucnepcus

Y CTAHJIAPTHOE OTKJIOHCHUE
gucioBoro Habopa. CBolcTBa
JACTIEPCUU U CTAHJAPTHOIO
OTKJIOHCHMS.

JlnarpamMmbl paccerBaHUS JBYX
HaOJIr01aeMbBIX BETUYNH. JInHeiHas
CBSI3b HA JarpaMMe PacCEHBaHMUS.
[IpakTuyeckas padora

OcBauBaTh NOHITUS: TUCTIEPCUS

Y CTaHJIapTHOE OTKJIOHEHUE,
UCII0JIb30BaTh ATH XapaKTEPUCTUKHU
TSl OTIMCAHUs PACCEUBAHUS JJAHHBIX.
BoeiaBuUrath runote3bl 00 OTCYTCTBUM
WM HAJTMYUM CBSA3M IO AUMarpaMmam
pacceuBaHMUsL.

CtpouTth AuarpamMmbl pacCeMBaHUs

M0 UMEIOLIUMCS IAaHHBIM, B TOM UHCJIC
C IOMOIIBIO HU(PPOBBIX PECYpPCOB

Bgenenue B Teoputo rpagos

HepeBo. [lepeBo cirydaitHOro
skcniepuMenTa. CBOKCTBA
JIEPEBBEB: €INHCTBEHHOCTb ITyTH,
CBSI3b MEX/y YUCJIOM BEPIINH

u unciom pedep. [lonstue

0 IIocKux rpagax. Pemenue 3agau
C IIOMOILBIO JE€PEBLEB

OcBauBath MOHATHUSA: JEPEBO Kak rpad
0e3 1KKIIa, BUCSAYAs BEpIIUHA (JIUCT),
BETBb JI€PEBA, IYTh B JIEPEBE, TUAMETP
JepeBa.

N3y4date cBOMCTBa AepeBa:
CYILIECTBOBAHHUE BUCAYEH BEPILMHBI,
€IMHCTBEHHOCTh ITyTH MEXTY IByMsI
BEPILIMHAMH, CBSI3b MEXKIY YUCIOM
BEPIIIMH 1 YUCIOM pedep.

Pemars 3a7aun Ha TOMCK

Y TIEPEYHUCIICHUE TTYTEN B JIEPEBE,
oTpejieNieHUe YUCIIa BEPIINH Uiu pedep
B JIepEeBE, CBOMCTBA MJIIOCKUX T'padoB

Jloruka

Jlornueckue coro3bl «1U» n «MJIN».
CBs3b MEXY JIOTUYECKUMU

N3y4yath METOJBI U CTPYKTYPY
MaTEMaTUYECKUX YTBEPKICHUH,
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COIO3aMH U ONlepalisIMu
HaJ MHO)KCCTBaMH.
HMcnonp3oBaHuEe TOrHYE€CKUX
COI030B B ajireope

COZIEpIKaIUX JOTUYECKUE COHO3BI.
OcBauBaTh UCIOJIB30BAHUE JTOTUYECKUX
COIO30B IIPU NOCTPOECHUU CUCTEM

Y COBOKYITHOCTEW ypaBHEHUU

Y HEPABEHCTBO OT MIPOTUBHOTO

Omnepanuu Haj CTy4aliHbIMU
coopITHsIMU. ClIOKEHUE
BEPOSTHOCTEU

Cny4daitHbie COOBITHS KaK
MHOECTBA JIIEMEHTAPHBIX
COOBITHA.

[IpoTHUBOIIONOXKHBIE COOBITHS.
Omnepaniuu HaJT COOBITHUSIMU.
dopMmyia CI0XKEHHUs BEPOATHOCTEN

OcBauBaTh MOHATHS: B3aUMHO
MIPOTHUBOIIOJIOKHBIE COOBITHSI, OTIEPAITAN
HaJ COOBITUSIMH, 00BETUHEHHE

U IIepeceueHue COOBITHI, COBMECTHBIC

Y HECOBMECTHBIE COOBITHS.

N3y4ath TEOpEMBI O BEPOSITHOCTH
00BETMHEHUS IBYX COOBITHIA ((POpMyITBI
CJIOEHUS BEPOSITHOCTEM).

PemaTe 3a1a4um, B TOM 4KcCIie TEKCTOBBIE,
Ha BBIYHCIICHUE BEPOSITHOCTEH
00BEIMHEHUS U TIEPECCUCHUS COOBITHI
C IOMOILBIO YUCIIOBOU IIPSMO,
auarpamm Jiliiepa

VY cii0BHas BEPOSITHOCTb,
YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBbIE COOBITHUS

[IpaBuno yMHOXEHUS
BEPOSATHOCTEU. Y CJIOBHAA
BEPOSATHOCTb.
[IpencraBieHne ciry4aiHOTO
HKCIIEPUMEHTA B BUJIE JIEPEBA.
He3zaBucnumele coObITUS

OcBauBaTh NMOHITHUA: IPABUIIO
YMHOKEHUSI BEPOSITHOCTEM, YCIIOBHAS
BEPOSITHOCTh, HE3aBUCHUMBbIE COOBITHS,
JIEPEBO CIIYHaHOTO OIBITA.

Pemrats 3amaun Ha onpeneneHue

Y CBOMCTBA HE3aBUCHUMBIX COOBITHM.
PemaTe 3a1aumn Ha MOKCK BEPOATHOCTEN
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C UCIIOJIb30BAHUCM I CPCBA cnyqaﬁﬂoro
OIIBITA

[ToBTOpEeHue, 06001IeHNE, 3) PaccenBaHue JaHHBIX B YACIOBBIX [ToBTOpSATH N3y4EHHOE U BBICTPAUBATh
CHUCTEMATHU3alLNs 3HAHUI MaccuBax. Onepanuu CHUCTEMY 3HAHUU.
Ha/l MHO>KECTBaMHU U COOBITUSIMU. Pemate 3agaun Ha peicTaBiIeHNE
BeposTHOCTB citydaliHOTO Y ONIMCAHNE JaHHBIX C IOMOILBIO
coObITus. ClIOKEHUE U YMHOKEHUE | M3YYCHHBIX XapaKTEPUCTHK.
BEPOSTHOCTEH. Pemars 3agaun ¢ mpuMeHeHueM rpados.
JlepeBbs u miiockue rpagsl Pemate 3a1aun Ha HaXOXKIEHUE
BEPOSITHOCTU CIYy4YalHOTO COOBITHUS
10 BEPOSATHOCTSIM DJIEMEHTAPHBIX
COOBITHIA.
Pemiats 3agaun Ha HAXOXKIECHUE
BEPOSATHOCTEH 00bETMHEHHUS
Y [1epeceyeHusi COOBITHIA, B TOM YHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BAHUEM
rpauuecKux npeacTaBIeHUN
OBHIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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9 KJIACC

Haspanwue pasnena KomnuectBo XapakTepucTuKa AeaTeIbHOCTH
(Tembl) Kypca 4acoB Octoproe conepxanne 00y4aroIuXCcs
[ToBTOpenue kypca 8 kmacca [IpencrasieHne JaHHBIX. [ToBTOpSITP N3YUEHHOE U BHICTPAUBATH
OnucarenbHasi CTaATUCTHKA. CHACTEMY 3HAHUM.
Omneparyu Hag COOBITHSIMMU. Petiats 3a1aun Ha peICTaBIICHHE
He3aBucuMocTh COOBITHIA. Y OIMCAaHUE JTaHHBIX.
JlepeBbs U mIocKue Tpad Pemats 3amaun Ha HAXOXKIEHUE
BEPOSITHOCTEU 00bEAMHEHUS
U TIepeceueHUsi COOBITUM, B TOM YHUCIIE
HE3aBUCUMBIX C UCIIOJIb30BAHUEM
rpaduuecKuX NpeCTaBICHUN U IepeBa
CIIYYalHOT'O OTIbITa
DneMeHThl KOMOMHATOPUKHU 6 Kom6unaropHoe npaBuiio OcBauBaTh NOHATHS: KOMOMHATOPHOE

yMHOXeHus. [IlepecTtanoBKku

U (akTOpHual.

Yucno couerannii ¥ TpEyTroJIbHUK
ITackansa. CBoucTBa uncen
couetannil. bunom Herotona.
Pemrenue 3a1a4 ¢ MCNOJIB30BaHUEM
KOMOWHATOPUKH

NPABUIJIO YMHOKEHHUS, YIOPSAJOUECHHAS
napa, Tpoiika 00bEeKTOB, IEpECTaHOBKa,
(pakTOpHaN yKCia, COYETAHUE YUCIIO
coueTaHuy, TpeyroibHuk [lackais.
Pemate 3a1aun Ha niepeyucieHue
KOMOMHAIMH, KOJIMYECTBA AJIEMEHTAPHBIX
COOBITUH, HAXOXKJIEHUE BEPOSTHOCTEN
COOBITHI C MPUMEHEHUEM
KOMOMHATOpPUKH, B TOM YHUCIIE

C HCTOJIb30BAHUEM TPEYTOJIbHUKA
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[Tackaus.

Pemats 3amaun Ha IpUMEHEHHNE YHCIIA
coueTaHuil B alnredpe (COKpaIleHHOoe
yMHOXKeHue, ouHoM HproToHa)

I'eomeTpuueckast
BEPOSITHOCTh

['eomeTpuyeckast BEepOATHOCTb.
CnyualiHbIi BBIOOP TOUKHU

u3 (UTyphl HA TIOCKOCTH,

U3 OTpE3Ka, U3 AYTH OKPY>KHOCTH

OcBauBarh NOHSATHE T€OMETPUUYECKOI
BEPOSITHOCTH.

Pemats 3agaun Ha HAXOXKICHUE
BEPOSTHOCTEN B ONBITAX, IPEICTABUMBIX
KaK BbIOOP TOYEK M3 QPUTYpbI

HAa [JIOCKOCTH (MHOTOYTOJIbHHUKA, KPYTa),
U3 OTPE3Ka WU AYTU OKPYKHOCTH,

U3 YHCIIOBOTO POMEXKYTKA

Ucnbiranus bepuynnum

HcneiTanus. Ycrex u Heynaya.
Cepust ucnbITaHUH J10 TIEPBOTO
ycnexa.

Cepus ucnbsiTanuii bepuysmiu.
BepositHocTH coObITHI B cepun
ucnblTanui bepHymm.
Cny4yaliHbIil BBIOOp U3 KOHEYHOTO
MHOXECTBA

OcBauBaTh NOHSATUS: UCTIBITAHUE,
3JIEMEHTapHOE COOBITUE B UCTIBITAHUU
(ycmex v HeyJa4a), cepusi UCTILITAHUIA,
HACTYIUIEHUE MEPBOro ycnexa (Heyaaun),
cepus ucnbITaHuil bepryuin.

Pemate 3agaum Ha HaxOoXKAEHUE
BEPOSTHOCTEU COOBITUH B CEPHUH
VCIIBITAHUM 10 TIEPBOTO yCIeXa.
Pemates 3agaun Ha HaXOXICHUE
BEPOSTHOCTEN COOBITHIA

B CEpuU UcbITaHuK bepHyiuy,

B TOM YHCJI€ C TOMOIIBIO ITU(PPOBBIX

pecypcoB
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CrnydaiiHas BeTUYMHA

CrnyvaitHas BenmuunHa

U pacIpeAciieHue BEPOSATHOCTEN.
[IpuMepsl CiiydalHbIX BEJIUYHH.
Baxxnbie pacnipeneneHus — 4ucio
MONBITOK B CEPUU UCTIBITAHUIN

JI0 TIEPBOTO ycrexa v YUCIIo
YCIIEXOB B CEPUU UCIIBITAHUI
bepnynnu (reomerpuueckoe

1 OMHOMHUAJIbHOE paclpeeIeHNs )

OcBauBath NOHATHUA: CIIy4YaiiHas
BEJINYMHA, 3HAYCHUE CITyYalHOU
BEJIMYUHBI, PACTIPE/ICIICHHUE
BEPOSITHOCTEN.

N3yuaTp, B TOM 4KCIIE C TOMOLIBIO
U(POBBIX PECYPCOB, U 00CYKIATh
MPUMEPBI TUCKPETHBIX U HEMPEPHIBHBIX
CIIy4allHBbIX BETUYMH (B TOM YHCIIE POCT
Y BEC YEJIOBEKA, YHCIEHHOCTh HACENICHNU,
CTOMMOCTb TOBApOB H YCIIYT), CIIy4ailHBIX
BEJIMYUH, CBSI3aHHBIX C U3yYECHHBIMU
CIIy4alHBIMH OIIBITAMH

UucnoBble XapaKTEPUCTUKHU
CIIy4alHbIX BEINYUH

MaremaTnueckoe OKUgaHue
CIly4YallHOM BEJIMYUHBI.
DU3NYECKUN CMBICI
MaTeMaTUYECKOr0 OXKUJAHUS.
[Iprmeps! uCIIONB30BaHUSA
MaTeMaTU4ECKOr0 OKUJAHHUS.
Jlucriepcus v cTaHAApPTHOE
OTKJIOHEHME CITYYalHOU BEJIMYUHBI.
CBolicTBa MAaTEMAaTUYECKOT O
OXKUJAHUS U JUCIIEPCUMN.
MaremaTH4ECKOE OKUAAHUE
Y TACTIEPCUS U3YYECHHBIX
pacnpeneneHuin

OcBauBaTh NOHATUS: MATEMATUYECKOE
0XKUJAHUE CIIyYaliHON BEJIMYUHBI,
JUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHUE
CIIy4YalHOW BEJINYHHBI.

Pemrats 3a1aun Ha BBIYKMCIICHUE
MaTEeMaTU4YECKOI0 OKUIAHUS

Y IACTIEPCHUN TUCKPETHOM CITy4aiHON
BEJIMYUHBI 110 3aJaHHOMY
pacrpeneneHuto, B TOM YHCiIe 3a1a4,
CBSI3aHHBIX CO CTPAXOBAaHUEM

Y JIOTEPESMH.

3HAaKOMHUTBCS C MATEMATUYECKUM
O’KMJIAHUEM U JUCIIEPCUEH HEKOTOPBIX
pacnpeneneHuii, B TOM YUCIIe
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pacrnpeneneHus ciryyaiHOW BEJTMYUHbI
«UHCIO YCIIEXOB» B CEPUH UCTIBITAHUN
bepnym

3aK0H OOJIBIINX YUCET

Hepasenctso YeOrbIeBa. 3akoH
OOJIBIIINX YUCEN.
MaremaTuyeckre OCHOBaHUS
U3MEPEHHS BEPOATHOCTEN.

Ponb 1 3HaueHue 3aKkoHa OONIbIINX
YHCell B HAyKe, B PUPOJIC

U 00111eCTBE, B TOM YHUCIIE

B COIIMOJIOTUYECKUX
00CJIeI0BAHMX U B U3MEPEHHSIX

N3yuaTh yacToTy cOOBITHS

B [IOBTOPSIFOLIUXCS CITyYalHBIX OIbITaxX
KaK CIy4alHYIO BEJIUYUHY.
3HaKOMUTHCS 3aKOHOM OOJIBILINX YHUCEN
KaK MaTeMaTUYECKUM BBIPAKECHUE
CTaTUCTUYECKON YCTOMYMBOCTH YaCTOT
Y CPEIHUX 3HAYCHUM.

Pemate 3anaun Ha u3mMepeHue
BEPOSATHOCTEN € MTOMOIIBIO YaCTOT.
OOcyxaaTh poib 3aKOHA OOJBIIUX YHUCEIT
B 000CHOBAaHMH YaCTOTHOT'O METOAA
U3MEpPEHUs BEpOSTHOCTEM, B IPUPOJIE
U B 00ILIECTBE

[ToBTOpEeHue, 0600IICHME,
CUCTEMaTHU3aIM 3HAHUU

BepostHoCTH CiiydaitHbIX
COOBITHUH.

DneMeHThl KOMOMHATOPHUKH.
Cepus ucnieitannii bepHyuim.
Crny4daiiHbl€ BETMYUHBI

U pacipenesieHus.

HucnoBble XapaKTEpUCTUKU
CIy4yalHbIX BEJIUYMH. 3aKOH
OOJIBIINX YUCEN

IToBTOPATH U3Yy4YEHHOE U BEICTPAUBATh
CHUCTEMY 3HAHUM.

Pemate 3a1aun Ha HaxOXKAEHUE
BEPOSATHOCTEU B CEPUAX
HE3aBUCHUMBIX HCIIBITAHHM,

B TOM YHCJIE C IIOMOLIBIO
KOMOUHATOPHBIX ()aKTOB U POPMYII.
Pemate 3anaun Ha ornpeneneHue
CBOWCTB pacupeieeHU,
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HAXOXECHUE MaTEMaTUYECKUX
OKMJIAHUM U TUCTIEPCUI
U3YYEHHBIX paclpeieseHUi.
OO6CyXaaTh poJTh 3aKOHA OOJIBITTNX
YuCell B HayKe, B IPUPOJIE U B
ob1iecTBe

OBUIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34
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TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

KoanuyectBo yacos DJIEeKTPOHHBIE
HauMeHoBaHue pa3iejioB U TeEM (mudpoBble)
Ne ni/mn NpOrpaMMBI P Beero Konrpoabubie | IlpakTnyeckue oﬁpg):ﬂm ATesIbHbIe
padoTbI padoThI pecype
https://physicon.ru/

1 [IpencraBneHre TaHHBIX 4 [[BubmmoTteka LIOK
https://m.edso0.ru/596d814c]
https://physicon.ru/

2 OnucarenbHas CTaTHCTHKA 8 1 bubmuorexa [IOK
https://m.edso00.ru/596d814c
https://physicon.ru/

3 CnyuaiiHast ”3MEHYMBOCTh 5 1 bubnnorexa [IOK
https://m.edso0.ru/596d814c
https://physicon.ru/

4 Beenenue B Teoputo rpadon 4 bubnnoreka [IOK
https://m.edso0o.ru/596d814c
https://physicon.ru/

5 Jloruka 3 bu6mmoreka [IOK
https://m.edso00.ru/596d814c

BeposTHOCTB 1 yacTOTa CIIy4aiiHOTO hitps://physicon.ru/

6 COBLITIS 5 1 bubauorexa [JOK
https://m.edso00.ru/596d814c
https://physicon.ru/

7 o 5 . Buorexa LIOK
https://m.edso00.ru/596d814c

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 3
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8 KVIACC

KoimnyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontpoubnbie | Ilpaktuueckne  (uuppoBbie)
IporpamMmal Bcero
paéoThI padoThI odpa3oBaTe/bHbIE
pecypchl
https://physicon.ru/

1 [ToBTOpEeHMe Kypca 7 Kiacca 3 bubnmoreka [JOK
https://m.edsoo.ru/032cfeff
https://physicon.ru/

2 MHoxecTBa 4 bubmuorexa [IOK
https://m.edsoo.ru/032cfeff
https://physicon.ru/

3 BeposiITHOCTh clTydaiiHOTO COOBITHS 4 1 1 bubnmnoreka [JOK
https://m.edsoo.ru/032cfeff

4 OmnucarenapHas cTaTUCTHKA. PaccenBaHue 5 1 Eﬁgigg?ﬁ;cﬁgg /

JIAHHBIX https://m.edsoo.ru/032cfeff
https://physicon.ru/

5 Beenenue B Teoputo rpadon 3 bubnnoreka [JOK
https://m.edsoo.ru/032cfeff
https://physicon.ru/

6 Jloruka 2 bu6mmoreka [IOK
https://m.edsoo.ru/032cfeff

Onepanuu HajJ CITy4ailHBIMU COOBITUSMU hitps://physicon.ru/
! CroxeHue BepOsITHOCTEH . 3 bubmorexa [JOK
https://m.edsoo.ru/032cfeff
VYcnoBHas BEpOSITHOCTh, YMHOKCHHE hitps://physicon.ru/
8 BEpPOSITHOCTEN He3aBI/IC;IMBIe COOBITHUS > bubmorexa LIOK
’ https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, 06061IeHNE, 5 1 Eggigg:ef;cﬁ?)g !

cUcTeMaTHh3alus 3HAaHNUKN

https://m.edsoo.ru/032cfeff
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9 KVIIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Ne i/

KoauuecTBo 9acoB

Bcero

KonTpoabHbie
padoTsbI

IIpakTHyeckne
padoThbI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

1 [ToBTOpenue kypca 8 kiacca

https://physicon.ru/
bubmuorexa [IOK
https://m.edsoo.ru/8b68c39f

2 DJIeMEHThl KOMOMHATOPUKH

https://physicon.ru/
bubmuorexa [IOK
https://m.edso00.ru/8b68c39f

3 I'eomeTprueckas BEpOSITHOCTb

https://physicon.ru/
bu6nmmoreka [IOK
https://m.edsoo.ru/8b68c39f

4 Ucnsiranus bepnynnu

https://physicon.ru/
bubmuorexa [IOK
https://m.edso00.ru/8b68c39f

5 Crnyyaiinas BeIM4MHA

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/8b68c39f

6 HucnoBsle XapaKTEPUCTUKHU CIIy4alHbIX
BEIINYUH

https://physicon.ru/
bu6nuorexa LIOK
https://m.edsoo.ru/8b68c39f

7 3aK0H OOIBIINX YHCET

https://physicon.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/8b68c39f

8 [MoBTOpenue, 06061IeHNE,
CUCTEMaTH3alus 3HaHU!

https://physicon.ru/
bu6nunorexa LIOK
https://m.edsoo.ru/8b68c39f

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

7 KIIACC
Kox .
IDOBEDSEMOL0 IIpoBepsiemble npeIMeTHBIE Pe3yabTAThI 0CBOEHUS OCHOBHOI
posep o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUA
pe3yjabTara
5 BeposiTHOCTB U cTaTHCTHKA
Uutate wH(OpMaNUiO, TPEACTABICHHYIO B TablWIax, Ha auarpaMMax,
5.1 NPEJICTaBIATh JaHHBIC B BUIE TAOJHI, CTPOUTH AHArpamMMbl (CTOIOUKOBEIE
(cTonmbvaThie) M KPYroBBIC) 110 MACCHBAM 3HAYCHUI
59 OnuceiBaTh W UHTEPIPETUPOBATh  peajbHbIEe YHCIOBBIE JaHHBIE,
' MpeICTaBICHHbIC B TAOJIMIIAX, HA IUArpaMMax, rpadukax
Hcnonwk3oBaTh AN OMHCAHHUS JAHHBIX CTATUCTHYECKHE XapaKTEPUCTHKU:
5.3 cpenHee apudMeTHUYECKOe, MeauaHa, HauOoblllee W HaUMEHbIIEEe
3HAUEHUS, pa3Max
HNMmers mpexncraBieHue O CIy4yalHOM M3MEHYMBOCTH Ha IPUMEpPAX LIEH,
5.4 (bU3MYeCKUX ~ BEJIMYMH, AHTPOIIOMETPUYECKUX  JaHHBIX, WMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KUIACC
Kon .
HDOBEDIEMOL0 IIpoBepsieMble MpeIMeTHBbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOM
poBep o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJbTara
9) BeposiTHOCTB U cTaTHCTHKA
N3Bnekats u mpeoOpa3oBbIBaTh MHPOPMAIIMIO, MPEICTABICHHYIO B BHIE
51 TabnuI, auarpamMMm, rpaduKoB, MPEJCTABIATh AaHHBIE B BHUAC TaOJIHII,
Jyarpamm, rpadukoB
OnuceiBaTh JaHHBIE C MOMOIIBIO CTATHCTHUYECKHUX TOKAa3aTeNei: CPeaHUX
5.2 3HAYCHUH W Mep paccenBaHus (pa3Max, AUCIEPCHUST M CTaHAApTHOE
OTKJIOHEHHE)
53 HaxoauTh 9acTOTBI YUCIOBBIX 3HAYEHUI W YaCTOTHI COOBITHI, B TOM YHUCIIE
' 10 pe3y/bTaTaM U3MEPCHHI 1 HaOII0IeHU
HaxoauTb BepOSATHOCTH CIIy4aiHBIX COOBITUN B OMbBITaX, 3Hasi BEPOSITHOCTH
5.4 3JIEMEHTApPHBIX COOBITUH, B TOM YHCIJIE B OINbBITaX C PaBHOBO3MOXXHBIMHU
9JIEeMEHTapHBIMU COOBITUSIMHU
55 HcnonwszoBath rpaduyeckue MOJEIH: JEPEBO CIYYaHOTO 3KCHEPHUMEHTA,
' Juarpammsl Diiiepa, YucioBast npsimMast
OnepupoBarh MOHATHSIMH: MHOXECTBO, ITOJIMHOKECTBO; BBIIIOHSTH
5.6 orepanuy HaJ, MHOXeCTBaMH: OOBEIMHEHHE, MEepeceueHHe, MOIOJIHEHUE;
MIEPEYUCIISITh AJIEMEHTBI MHOKECTB, TPUMCHSITH CBOHCTBA MHOXECTB
5.7 Hcnonp3oBate rpaduyeckoe mpencTaBIeHHE MHOXECTB M CBSI3EH MEXKIY




HHAMH JJIs OIMCAaHMs NPOLECCOB M SIBJICHUM, B TOM YHUCJIE NPHU PELHICHUU
3a/1a4 U3 APYrux y4eOHBIX MIPEIMETOB U KYpPCOB

9 KJIACC
Kon .
HDOBEDIEMOLO IIpoBepsieMble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
poBep o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJibTara
5 BeposiTHOCTB M cTaTHUCTHKA
W3Bnekatb ¥ npeoOpa3oBbIBaTh HMHGOPMAIMIO, TPEACTABICHHYIO B
5.1 pa3IUYHBIX HMCTOYHUKAaX B BUAE Tabnui, AuarpamMM, TIpadukos,
MIPE/ICTABISTh IaHHBIE B BUJIE TAOIUII, TUarpaMm, rpaukoB
59 Pemrate 3amaum OpraHu3oBaHHBIM IEpeOOPOM BapHAHTOB, a TaKXKE C
' WCII0JIb30BaHHEM KOMOMHATOPHBIX MPaBUJI U METOJIOB
53 Hcnonp3oBaTh onucarenbHble XapaKTEPUCTUKH IS MACCHBOB YHCIIOBBIX
' JIAHHBIX, B TOM YHCJI€ CPEAHUE 3HAYEHUSI U MEPHI PACCEUBAHUS
54 HaxoauTh 4acTOThl 3HAYEHUN U YaCTOTHI COOBITHS, B TOM YHCIIE MOIB3YSICh
' pe3ynbTaTaMu MPOBEAEHHBIX N3MEPEHUN U HAOIIOICHU T
Haxoautb BepoOsITHOCTH Ciy4ailHBIX COOBITHI B M3YUYEHHBIX OIBITaX, B TOM
5.5 YHUClIe B ONBITAaX C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITHSIMH, B
CepHsIX UCIBITAHUH J10 IEPBOT0 yCIexa, B CepUsiX ucnbltanuii bepuynmm
56 Nwmets mnpexacraBieHune o ciydyailHOW BeJIMYMHE M O pacupeleiIeHHd
' BEPOSITHOCTEH
Nwmetp mnpexacraBieHue O 3aKOHE OOJBIIMX YHMCEN KaK O IPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIY4allHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX

4lCeJl B IPUPOJIE U O0IIECTBE




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon ITpoBepsieMblii JJIEMEHT COACPKAHMS
5) BeposiTHOCTB M cTatncTHKa
[lpencraBneHne AaHHBIX B BHJIE TaONUI, AWarpamm, rpaduKoB. 3aroiIHEHHE
51 TaOJIUI,, YTEHWE W IIOCTPOCHHE JUarpaMMm (CTOJOMKOBBIX (CTOJOYATHIX) H
' KpyroBeix). Utenne rpadukoB peanbHBIX HporeccoB. M3Bneuenne mapopManuu
U3 AMarpaMm M TalJull, UCIIOJIb30BaHUE U MHTEPIIPETALUs JTaHHBIX
OnwucarenbHas CTAaTHCTUKA: cpeaHee apudMeTHYecKoe, MeauaHa, pa3Max,
5.2 HauOoJbIllee U HaWMEHbIIEe 3HA4eHHUs Habopa YHUCIIOBBIX JaHHBIX. lIpumepsl
CIIly4allHOM U3MEHYUBOCTH
CrnyvaiiHplif SKcriepuMEHT (OIBIT) W ciydaiiHoe coObiTHe. BepostHocTs
5.3 yacToTa. Pojb MaoBEpOSTHBIX U MPAKTUYECKHU IOCTOBEPHBIX COOBITUI B PUPOJIE
U B obuiecTBe. MOHeTa U MUrpajbHasi KOCTh B TEOPUU BEPOSITHOCTEN
I'pad, Bepmmna, pedbpo. Ctenens BepinHbl. Ynciao pédep U cymMmapHasi CTENEeHb
54 BepiiuH. [Ipencrasnenue o cBa3Hoctu rpada. Llenu m nuxnsl. [lytu B rpadax.
' O6xon rpacga (diinepo myth). [IpencraBneHne 00 OpPHEHTUPOBAHHOM Tpade.
Pemenue 3anau ¢ nomousio rpagos
8 KIIACC
Kon ITpoBepsieMblii JJIEMEHT COACPKAHMS
S) BeposITHOCTh M cTaTUCTHKA
5.1 [IpencraBieHne JaHHBIX B BUJE TA0JIUI, AUArpaMm, rpaukoB
59 MHOXECTBO,  2JIEMEHT  MHOXECTBa, MOAMHOXecTBO. Omnepauuu  Hajx
' MHOX€ECTBaMU: 00bEJUHEHUE, TIEPECEUECHHUE, TOMTOJTHEHHE
53 CpolicTBa onepanuii HaJ MHOXECTBAMU: IEPEMECTUTEIIBHOE, COYETATEIBHOE,
' pacrpeaeuTeabHOE, BKIIOUCHHUS
54 Hcnonb3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB JUIS  OMHCAHUS
' pEaJIbHBIX ITPOLIECCOB U BJICHUH, IPU PELICHUH 3a/1a4.
55 W3mepenne paccenBaHMs JOaHHBIX. Jlucnepcus M CTaHAApTHOE OTKIOHEHUE
' YHCJIOBBIX HA00POB. J[narpaMma paccenBaHus
DneMeHTapHble COOBITUS CilydyaiiHOro omnbIiTa. CiiyyaliHble coObITHS. BeposTHoCcTH
56 coObITH. OmBITEI €  PaBHOBO3MOXXHBIMU ~ 3JIEMEHTapHBIMHU  COOBITHUSIMH.
' Cnyuvaitublii  BbIOOp. CBSI3b  MEXAY MAaJOBEPOSITHBIMU UM IPAKTHUYECKU
JIOCTOBEPHBIMH COOBITUSMU B IPUPOJIE, OOILIIECTBE U HAayKe
HepeBo. CBoiicTBa J€pEBbEB: €IUHCTBEHHOCTH ITYTH, CYILIECTBOBAHUE BHCSUYEH
5.7 BEPILMHBI, CBSI3b MEXKIY YUCIIOM BEPIIUH U uncioM pédep. [IpaBuio yMHOKEHHUS.
Perienue 3a1a4 ¢ oMoIIbI0 rpagos
58 [TpoTuBononoxubie coObITH. Jnarpamma Diinepa. O0beIMHEHNE U TIEpeceueHue
' coObiTuil. HecoBMecTHbIe coObITHS. DOpMyIia CI0KEHHS BEPOSITHOCTEN
5.9 YcnoBHas BepoaTHOCTb. [IpaBuiio ymHokeHus. HezaBucrumble coObITHS
5.10 [IpencraBienne sKcrepyuMeHTa B BHUJIE JepeBa. Penienne 3ajauy Ha HaXOXJAECHUE




‘ BEPOSITHOCTEN C MOMONIBIO JIEPEBA CIIYHAHOT0 SKCIIEPUMEHTA, IMarpaMMm Juiepa

9 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
5 BeposiTHOCTB U cTaTHUCTHKA
51 [IpencraBnenre AaHHBIX B BHUAE TaOmull, Auarpamm, rpaduKoB, HHTEpHpETaLus
JnaHHbIX. UTeHue u noctpoeHue Taliull, AuarpamMmm, rpauKoB M0 peabHbIM TaHHBIM
5.2 [lepecTanoBKkH U (pakTOpuan
5.3 CoueTtaHus ¥ YUCJIO COUYETaHUM
5.4 Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ uCrojib30BaHUEM KOMOMHATOPUKHU
55 I'eometpuueckas BepoaTHOCTh. Ciiy4aliHbINA BBIOOP TOYKH U3 (PUTYphIHA IJIOCKOCTH,
13 OTpe3Ka U U3 AYT'M OKPYKHOCTH
5.6 NcnbiTanue. Ycnex u Heygaya. Cepusi HCTIBITAHUM 10 TIEPBOTO ycrexa
57 Cepuss wucneiTanuii  bepnymau. BeposTHocTH CcOOBITUH B CepUM  WCIBITAHUUN
bepnymim
5.8 CrnyuaiiHas BeJIMUMHA U paclpeelIeHue BEPOSTHOCTEN
59 MaremaTtnueckoe oxxuganue u aucnepcus. [Ipumepsl MaTeMaTHUECKOrO 0XKHJIAHUSA
KAaK TEOPETUYECKOI0 CPEAHETO 3HAUCHUS] BEINYUHBI
510 MarteMaTnyeckoe OXUJAaHUE U JUCIEPCHUs CIy4alHOW BEIMYMHBICYHCIIO YCIIEXOB B
Cepuu UCIbITaHuK beprysum»
511 [onsiTie o 3axone OospmMxX yucen. M3MepeHne BepoATHOCTEH ¢ OMOIIBIO YacTOT.

Pojib 1 3HaueHHe 3aK0HA OOMBIINX YHCET B IIpUupoac u O6HI€CTBC




HNPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHNS K NMPeJIMETHBIM Pe3y1bTaTaAM OCBOCHHUS
IPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOI'0 0011IeT0
TpeOOBaAHMS o0pasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMU: MHOKECTBO, MIOJMHOYKECTBO, ONEpALlUU
HaJ MHOXXECTBaMH; YMEHHE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUKJ, IPUMEHATh UX MPHU PELICHUM 3a]a4; YMEHHE UCIOJIb30BaTh
rpadguueckoe TPEICTaBICHHE MHOXXECTB JUIsl OINHWCAaHUS peaslbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33Ja4 U3 IPYTUX YYeOHBIX IPEIMETOB

YMeHHe onepupoBaTh IOHATHSAMU: OIPEACIICHHE, aKCHOMa, TeOopeMa,
JOKAa3aTeNbCTBO;  YMEHME  paclo3HaBaThb  MCTHHHBIE M JIOXKHBIE
BBICKA3bIBaHUS, IPUBOAWTH INPHUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKa3bIBaHUS M OTPHULIAHUS BBICKA3bIBAHUI

YMeHHne onepupoBaTh MOHATHUAMH: HATypajdbHOE YHCJIO, MPOCTOE U
COCTaBHOE YUCIIO, JEIMMOCTh HATYpPaJdbHbBIX YWCEI, IPU3HAKUA AEITUMOCTH,
[EJI0€ YHUCIIO, MOJYJb YKcia, OOBIKHOBEHHAsI ApoOb M JEeCSTHYHAs IPOOb,
CTaHJAPTHBIA BUJ YHMCJA, PAUMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apu@MeTHUeCKU KBAJpPATHBIM KOPEHb; YMEHHE BBIMONHITH JCUCTBUSA C
YucCilaMH, CpaBHUBATh W YIOPAAOYMBATHL 4YHMCJId, MPCACTABIATH 4YHCJIA Ha
KOOPJIMHATHOM MpPSMOM, OKPYIJISATh YHUCJA; YMEHHUE JeJaTh MPUKUIKY U
OLICHKY pe3yJIbTaTa BEIYMCIIEHUN

YMeHue onepupoBaTh IMOHATUSMHU: CTENEHb C LEJIbIM IIOKAa3aTeNeM,
apupMeTHUeCKuil KBaipaTHbIM KOpEeHb, MHOTOUJIEH, ajredpandeckas Apo0s,
TOX/IECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH CTENeHH OoJbiie
€IMHUIIBI; YMEHHME BBINOJHATH pacuéThl MO (GopMynaM, NMpeodpa3oBaHU
LENbIX, APOOHO-pAllMOHANIBHBIX BBIPAXKEHUH U BBIPAXKEHUH C KOPHIMH,
pa3jI0KEHUE MHOIOWIEHA HA MHOYKUTENIH, B TOM YHCJIE C UCIOJIb30BaHUEM
(hopMyJ1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

VYMmenne ONCpHUpOBATH IMOHATUAMU: YHCIIOBOC PABCHCTBO, YPAaBHCHHE C
OJIHOM MEePEeMEHHOM, YUCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHME pellaTh JIMHEHHblE U KBaJpaTHblE ypaBHEHUs, JIpOOHO-
palKoOHaIbHBIE YPAaBHEHUS C OJHOM MEPEMEHHON, CUCTEMBI IBYX JIMHEUHBIX
ypaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U IPOOHO-
palOHAJIbHBIC HCPABCHCTBA C OHHOﬁ HepeMeHHOI\/'I, B TOM 4YHCJIC IIpHU
pelIeHny 3ajad U3 JAPYrux IpeJIMETOB U NPaKTHYECKUX 3a7ad; yMEHHeE
HCIIOIB30BaTh KOOPAUMHATHYIO MPSIMYH0 M KOOPAMHATHYIO IUIOCKOCTDH IJIS
M300pakeHHs PEIICHNUN YpaBHEHUH, HEPABECHCTB U CUCTEM

YMeHune omnepupoBaTh MOHATUAMH: (QyHKIUA, Tpaduk GyHKIUHA, HYIU
(YHKIUHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUS,
yObIBaHMsI, HAWOOJIbIIeE W HaWMEHbIee 3HadeHUs (QYHKIUU; YMCHHE
ONEpPHUPOBATh MOHATUAMHU: TpsiMasi TMPONOPIHMOHATBHOCTh, JIMHEHHAS
GyHKIUWsA, KBaapaTHuHas (QYHKIOUS, OOpaTHas TMPOMOPIUOHAIBHOCTS,
napabosa, rurnep0osia; yMeHHe CTPOUTh TpapuKu (HYHKIUH, HCIIOIB30BATh
rpaduKy JUIsi ONPENEICHUs CBOWCTB MPOIIECCOB W 3aBUCHUMOCTEH, JUIs




pemieHus 3ajad M3 JPYTUX YUeOHBIX MPEIMETOB U pealbHOM >KU3HU;
YMEHUE BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEX/1Y BEITMUYNHAMHU

YMeHue onepupoBaTh MOHATHIMU: MOCIEI0BATEIBHOCTD, apu(METHUECKAs
U TeoMeTpHueckas TMpOrpeccud; YMEHHE HCIOJIb30BaTh CBOMCTBA
HOCJIeI0BATEeIbHOCTEH, (OPMYIIBI CYMMBI M OOILIEro 4WieHa MNpU peIIeHUuH
3a7a4, B TOM YHCJE 3aJa4 U3 JAPYruX y4eOHBIX MPEIMETOB U peajbHOU
KHU3HH

YMeHue pemars 3aJja4i pa3HbIX TUIOB (B TOM YMCIIE€ HA MPOLIEHTHI, JOJIU U
YacTH, JBHIKEHUE, paboTy, LIeHy TOBApOB U CTOMMOCTb MOKYIIOK M YCIYT,
HAJIOTH, 3aJa4il W3 OOJACTH YIpPAaBIEHUS JIMYHBIMU W CEMECHHBIMU
(vHaHCaMU); YMEHUE COCTABIIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBbl 1O YCIIOBHUIO 3aJlayd, MCCJEIOBAaTh IOJIYYEHHOE peIlIeHUuEe U
OIICHMBAThH MPABIONOI00HOCTh MOJTYYEHHBIX PE3YJIHTATOB

YMeHne onepupoBaTh MOHATHAMU: (HUTYpa, TOUKA, OTPE30OK, MpsiMasi, JIyd,
JIOMaHasi, Yroj, MHOTOYIOJbHUK, TPEYrOJIbHUK, PaBHOOCAPECHHBIN U
PaBHOCTOPOHHHI TPEYTOJLHUKH, TPSIMOYTOIBHBIA TPEYTOJIbHUK, MEINAaHa,
ouccekTpuca " BBICOTA TPEYTOJLHUKA, YEeTHIPEX YT OJIBHUK,
napajiesiorpaMm, poM0O, IPSIMOYTOJIBHUK, KBaIpaT, TPANCIHS, OKPY>KHOCTH,
KpYT, KacaTeIbHAasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHHUE
pemaTh 3a/Ja4d, B TOM YHUCIIC W3 MOBCETHEBHON JKU3HM, HAa HAXOXKJICHHUE
T€OMETPUYECKHUX BEIMYUH C MPUMEHEHHUEM H3yYCHHBIX CBOWCTB (QUTYp H
(haxToB

10

YMeHue onepupoBaTh IMOHATHAMU: PAaBEHCTBO (GUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaIEIbHOCTh U MEPHEHAMKYISIPHOCTh NMPSAMBIX, YIOJd
MEXy NPSIMBIMM, NIEPIIEHAUKYIISAP, HAKJIOHHAS, IPOEKIM, Hogooue Gpuryp,
NOJIOOHBIE TPEYTOJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH U TPSMOI;
YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETpPHIO U mojobue ¢uryp,
napajuleIbHOCTh U NEPIIEHIUKYISIPHOCTh NPSIMBIX B OKPYXKAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHUE, Yroyl (BeIMYMHA
yria, CMHYC M KOCUHYC yIJIa TPE€YTOJIbHHKA), TUIOIIAlb; YMEHUE OLICHUBATD
pa3Mepsl IPEeIMETOB U 0OBEKTOB B OKPYKAIOLIEM MHUPE; YMEHNE IPUMEHATD
(hopMyIbl IepUMETpa U TUIOIIA I MHOTOYTOJILHUKOB, ITUHBI OKPYKHOCTU U
IUIOIIAIM Kpyra, oObeMa MpPsIMOYrOJIbHOTO Mapajljiesielue1a; yMeHHe
IPUMEHATH NIPU3HAKHA PABEHCTBA TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHuka, TeopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOILEHUS
JUIs1 BBIYUCIICHUS JUTMH, paCCTOSTHUM, TUIOMaen

12

YMmenue  uzobpaxaTh  IUIOCKMe ~ (QUTYppl W UX ~ KOMOWHAIIWH,
IPOCTPAHCTBEHHbIE (QUIYpbl OT PYKH, C T[OMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WUJIM CUMBOJIBHOMY
OIHMCAHUIO

13

YMeHue ornepupoBaTh MOHATUSMU: HPSIMOYTOJIbHAS CHUCTEMa KOOPAMHAT;
KOOpJAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IIPOU3BEIACHUE BEKTOpa Ha
YHUCIIO, CKAaJIIpHOE TMPOU3BEIACHHE BEKTOPOB;, YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPJIWHATHI JUIsl TIPEJCTABICHUS AHHBIX U PEIICHUs 3aj1ay, B
TOM YHCJIE U3 IPYTUX YYEOHBIX MIPEIMETOB U PEabHOM JKU3HU

14

VYMeHue onepupoBaTh HOHATHSAMH: CTOJIOMKOBBIE U KPYTOBBIE AHAarpaMMBL,
TaOIUIIBI, CpesiHee apu(pMeTHIecKoe, MeinaHa, HauboJIbIIee 1 HAauMEHbIIEe
3HAQYEHMs,  pa3Max  4YHCIOBOro  Habopa;  yMEHHME  M3BIEKarTh,
MHTEPIPETHPOBATH M NMPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B




TabJIMLax ¥ Ha JUarpaMMax, OTPaKalollyl0 CBOMCTBAa U XapaKTEPUCTUKU
peanbHbIX IPOLECCOB U SBICHWM; yYMEHME pACIIO3HABATh W3MEHYMBBIC
BEJIMYMHBI B OKPY’KaIOIIIEM MHUpE

15

YMeHue omnepupoBaTh MOHATUSMHU: CIY4alHbIM ONBIT  (CIy4aiHbII
JKCIIEPUMEHT),  DIIEMEHTapHOE  COOBITHE  (DJIEMEHTapHBIA  HCXOJH)
CIIy4alfHOTO OTBITA, CIydalHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHUE
HaXxOMUTh  BEPOSTHOCTH  CIYYalHBIX  COOBITUA B  ONBITaX  C
PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE PEIIaTh 3a/1auu
METO/ZIOM OpPraHU30BaHHOTO TMepedopa U C HCIOJIH30BAHMEM IpaBHUIIA
YMHOXXCHHSI; yYMEHHE OIICHUBATh BEPOATHOCTH PEAIBHBIX COOBITHH |
SIBJICHUHM, MMOHUMATh POJb MPAKTHUYECKU JTOCTOBEPHBIX M MaJIOBEPOATHBIX
COOBITUH B OKPY)KAIOIIEeM MHpPE W B JKU3HHM, 3HAKOMCTBO C TOHSATHEM
HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEI U €ro
pPOJIBI0 B MACCOBBIX SBJICHUAX

16

YMeHue BbIOMpPATh NOAXOAALIMM U3YyUEHHBIH METOJ| AJIs PELIeHUs 3aJauH,
IIPUBOJUTH IPUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHU, PACIIO3HABATH IPOSIBICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCBIBATh OTEIbHBIC BBIJAIOIIMECS PE3YJIbTATHI, IOJYYEHHBIE B XOJ€
pa3BUTHA MaTEMaTHKU KaK HayKH, IPUBOJIUTH NPUMEPHI MATEMATUYECKUX
OTKPBITUI U UX aBTOPOB B OTE€YECTBEHHOW Y BCEMUPHOU HCTOPUU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
IO MATEMATUKE

Kon

HpOBepHeMbIﬁ IJIEMEHT COACPKRAHUS

1 Uucna v BBIYUCTICHUS
1.1 HartypanpHble u nesnbie yncina. [Ipu3Haku AeITMMOCTH LEJIBIX YHCEN
12 OOBbIKHOBEHHBIE U AECSITHUYHBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE MEPUOANYECKUE
Ipobu
1.3 ParronasipHble yncia. ApupMeTHudecKre onepamnuy ¢ palMoHaJIbHBIMU YUCIAMHU
14 JlelicTBuTenpHbIE Uncia. ApupMeTHyecKue onepalnu ¢ JeCTBUTEbHBIMU YU CIAMU
15 HpI/I6J'II/I)KéI-£HBIe BBIYUCIICHUS], TPaBUJIa OKPYTIICHUS, IPUKUIKA U OLIEHKA Pe3yJibTaTa
BBIYUCIICHUH
2 AnreOpandeckre BhIPaKCHUS
2.1 BbykBenHbIe BeIpakeHUs (BBIPAKECHHS C TIPEMEHHBIMH)
29 Crenens ¢ nensiM nokasareseM. CTENEHb ¢ pallMOHAJIBHBIM IOKa3aTeseM. CBoOMCTBa
CTETIeHU
2.3 MHorouwieHsl
2.4 Anrebpanueckasi 1poob
o5 Apudmernueckuit KOpCHE HATypaJbHOH cTeneHu. JeHcTBUA ¢ apuPpMeTHUeCKUMHU
KOPHSIMU HaTypaJIbHOW CTENIEH!
3 VYpaBHEHMsI 1 HEpaBEHCTBA
3.1 Ilenble ¥ 1poOHO-palOHaNIbHBIE YpaBHEHUsl. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI
39 Ilensle u JpoOHO-palMoOHaNbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
HEPaBEHCTB
3.3 Pemenue TeKCTOBBIX 337124
4 YucnoBble NOCIEA0BATEILHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHK [TOCIEI0BATEILHOCTEMN
4.2 Apudmernueckas 1 reoMeTpudeckas nporpeccur. opmyina CI0KHBIX MPOLIEHTOB
5 OyHKINN
Oyukuus, cnocods! 3aganus Gynkuuu. ['padux pynkuun. O61acTh onpeneacHus u
51 MHOXecTBO 3HaueHuil Qpynkuuu. Hynu ¢ynkunu. I[IpomMexyTkn 3HaKONOCTOSIHCTBA.
[TpomMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl U MHHUMYMBI (DYHKIIUH.
HawuOonpiiee 1 HauMeHblee 3HaYeHUE (DYHKIUU Ha TPOMEKYTKE
6 KoopaunaTsl Ha IpsMOi U TNIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA IJIOCKOCTH
7 I"'eomeTpus
7.1 ["'eomerpuueckue GUrypbl 1 ux CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOTroyrojabHUKU
7.4 OKpY>KHOCTb U KpYI'
7.5 M3Mepenne reoMmeTpuuecKux BEIUUYUH




7.6

BekTopbl Ha IIIOCKOCTH

8 BeposTHOCTh M cTaTUCTHKA
8.1 OmnwmcatenpHasi CTATUCTHKA
8.2 BepositTHOCTB
8.3 KomOnnaTopuka
8.4 MHuoxecTBa
8.5 I'padmr




YYEBHO-METOIANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka. BeposTHOCTP M cTaTHCTHKA: 7-M Kjacc: yriayOJeHHBIH
ypoBeHb: y4eOHMK; 1-¢ wu3manue byHumoBuu E.A., byneiueB B.A.
AKIHMOHEPHOE 00111eCTBO «M3gaTensCcTBO «Ipocsemienue»
* Maremaruka. BeposiTHOCTh u crTatucTuKa: 8-M Kiacc: yriyOJIeHHBIN
ypoBeHb: yueOHMK; 1-¢ wu3manue bynumoBuu E.A., byneiueB B.A.
AKIIMOHEpHOE 001I1eCTBO «13marenbcTBO «[Ipocsemenue»
* Marematuka. BeposTHOCT, W cTaTUCTHKA: 9-M1 Kjacc: yriyOJICHHBIN
ypoBeHb: yueOHmK; l-¢ wusmanme bynumoBuu E.A., bynsraer B.A.
AxrmmonepHoe o6miectBo «M3narensctBo «IIpocserieHue

METOANUYECKHUE MATEPHUAJIbI 1JIs1 YYUTEJIA
e MaremaTtuka. BeposTHOCTh U cTaTUCTHKA. 7-9 Klacchl. YTIyOIE€HHbIN
ypOBeHb. 3aauHuK. Y4ueOHoe mocodue
e Marematuka. BeposTHOCTh U cTaTUCTHKA. 7-9 Kacchl. YTIyOJIE€HHbIN
ypoBeHb. MeToanueckoe mocooue sl yUuTes

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
e OU3UKOH JIAB https://physicon.ru/ (O6nako 3HaHwMI)
e bubmuoreka I{OK https://m.edsoo.ru/7f415fdc
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