


HHOACHUTEJBHASA 3AIINCKA

[IpuoputeTHbIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—6 Kilaccax SBISIOTCA:

e TMpoOJOKeHHE (OPMUPOBAHUS OCHOBHBIX MaTEMaTHUYECKHX MOHATHH  (4YMcIo,
BEJIMYMHA, TeoMeTpuyeckas ¢urypa), o0OecneunBaroMX PEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHMs 00yUaIOIINXCS;

e pa3BUTHE MHTEIUIEKTYalbHBIX MW TBOPYECKUX CIIOCOOHOCTEH oOydarouiuxcs,
[T0O3HABATEJIbHOM AKTUBHOCTH, HCCIENOBATEIbCKUX YMEHUH, MHTEpeca K H3YYECHHIO
MaTE€MAaTHKWU;

e TMOJBEJCHUE OOYyYaIOIIMXCS Ha JIOCTYIHOM [IJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KAIOILIETO MUPA;

e (dopmupoBanue (YyHKIMOHATBHOM  MaTEeMaTHMYECKOM  TIPaMOTHOCTH:  YMEHHS
pacrmo3HaBaTh MaTEMaTHYEeCKHE OOBEKTbl B pEANbHBIX JKU3HEHHBIX CHTYaIUsX,
OPUMEHATh OCBOCHHBIE YMEHHS Ul PEIICHUS NMPAaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh IIOJIYYEHHBIE PE3YJIBTATBl M OLICHMBAaTh HMX HAa COOTBETCTBUE
MIPAKTUYECKON CUTYaALlUH.

OcHOBHBIC TUHUU COJEPKaHUSI Kypca MaTeMaTUKHU B 5—6 kilaccax — apudpmMeruyeckas u
r€OMETPUYECKas, KOTOpblE PAa3BUBAIOTCA MapaJUIEIbHO, KaXJas B COOTBETCTBUM C
COOCTBEHHOW JIOTMKOHM, OJJHAKO, HE HE3aBUCHUMO OJHA OT APYroi, a B TECHOM KOHTaKTe U
B3auMoJecTBUU. Takke B Kypce MaTeMaTHUKU IPOMCXOAUT 3HAKOMCTBO C 3JIEMEHTAMH
anreOpsl U OMKUCATENIbHON CTATUCTHKHU.

N3yuenue apu(pMeTHnyeckoro marepuaina HaYMHAETCA CO CHUCTEMAaTH3allMd U Pa3BUTHS
3HaHUU O HATYpaJIbHBIX YMCIIaX, MTOJIYYEHHBIX Ha YPOBHE HaualbHOIO 00IIero oOpa3zoBaHUS.
[Ipy >TOM COBEpIIEHCTBOBAHUE BBIYUCIUTEILHOM TEXHUKM M (HOPMHPOBAHHE HOBBIX
TEOPETHYECKUX 3HAHMI COYETAETCS C PA3BUTHEM BBIYMCIMTEIBHON KYJIBTYPbI, B YACTHOCTH C
oOy4eHHeM MPOCTEHIINM TpUEMaM MPUKUIKHA U OLIEHKHU Pe3yJIbTaTOB BblUMCIeHH. M3yueHue
HaTypaJibHBIX YHUCEN MPOJAOJLKaeTcs B 6 Kiacce 3HAKOMCTBOM C HayajdbHBIMHM TOHSATHUSIMH
TEOPHH JIETUMOCTH.

Havano uszyueHus OOBIKHOBEHHBIX M JECATUYHBIX ApOOEH OTHECEHO K 5 Kjaccy. JTo
MEPBbI 3Talm B OCBOEHUHM Jpo0eH, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMH,
NOHATUSAMU TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX ApOOEl B MOIMHOM OO0BEME
MPEAIIECTBYET U3YUEHUIO JIECATUYHBIX IPOOEH, YTO LEeIeco00pa3HO C TOUKH 3PEHUS JOTUKH
U3JI0’KEHUSI YUCIIOBOM JIMHMHM, KOT/a MpaBuia ACUCTBUNA C JECATUYHBIMU JIPOOSMH MOKHO
00OCHOBaTh YK€ HW3BECTHBIMU QJITOPUTMAMH BBIMOJHEHUS JEHCTBUII C OOBIKHOBEHHBIMU
Ipo0sSiMU. 3HAKOMCTBO C JIECATUYHBIMHU JIPOOSIMH PAaCIIUPUT BO3MOKHOCTHU JJII MOHUMAHUS
0Oy4aroIIMMUCS MPUKIIATHOTO MPUMEHEHHSI HOBOU 3alMCU MPU U3YYEHUH JPYTUX MPEIMETOB
U [IPU IPAKTHUUECKOM HCIoyIb30BaHuU. K 6 kiaccy OTHECEH BTOPOI 3Tall B U3y4YE€HUU JIpOoOeii,
r7ie TPOUCXOAMUT COBEPIICHCTBOBAHWE HABBIKOB CpaBHEHMsI W TMpeoOpa3zoBaHUs JpoOeid,
OCBOCHHME HOBBIX BBIYMCIIMTEIBHBIX AJITOPUTMOB, OTTAYNBAHUE TEXHUKU BBIYMCIEHHI, B TOM
Yycjie 3HAYEHUM BBIPAKEHUH, coAepXk allMX KW OOBIKHOBEHHbBIE, W JIECATUYHBIE ApoOw,
YCTAHOBJICHHE CBS3el MEXJIYy HHUMH, PaCCMOTPEHHE NMPUEMOB pelleHus 3aaad Ha apodu. B
Hayajsie 6 Kjacca IPOUCXOINUT 3HAKOMCTBO C IMOHSATUEM ITPOLICHTA.

OCOOEHHOCTBIO M3YUYEHUS TMOJIOKUTENIBHBIX U OTPULATENBHBIX YUCEN SBIISIETCS TO, YTO
OHM TaK)X€ MOTYT pacCMaTpHUBATHCS B HECKOJBKO 3TanoB. B 6 kiacce B Havalle MU3y4eHUs



TeMbl «l10JI0KUTENBHBIE U OTPULIATEIIBHBIE YKCIIa» BblACIseTcs noareMa «Llensle uncnay, B
paMKax KOTOpOM 3HAKOMCTBO C OTPULATEIBHBIMM 4YHUCIAMU M JCHUCTBUAMH C
IIOJIOKUTEJIBHBIMUA 1 OTPHULATEIBHBIMU YUCIIAMHU MPOUCXOJUT HA OCHOBE COJEP>KATEIBHOIO
MOJIX0/a. DTO MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH 00YUAIOIINXCS MTPAKTHUECKH CO
BCEMH OCHOBHBIMM MOHATHUSMH TEMbI, B TOM YHUCJIE U C MPAaBWJIAMH 3HAKOB IPU BBITOJIHEHUH
apumeTnyeckux JeHUCTBUH. M3yueHue paluOHANBHBIX YMCEI HA 3TOM HE 3aKOHUYUTCS, a
OyZeT MpoJ0JIKEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOydeHHH pemeHuI0 TEKCTOBBIX 3adad B S5—0 Kiaccax HCIOJB3YIOTCA
apudmernyeckue npuémbl perieHus. [Ipu oTpaboTKe BBIUHUCIUTENHHBIX HAaBBIKOB B 5—6
KJIacCax paccMaTpHUBAIOTCA TEKCTOBBIE 3aJa4M CIEAYIOIIMX BUJOB: 33/Ja4d HA JIBH)KCHHE, HA
4acTH, Ha TOKYIKH, Ha pabOTy M NPOU3BOAMTEIBHOCTb, HAa IPOLIEHTHI, HA OTHOLIEHUS U
nponopuuu. OOyyaronuecs: 3HaKOMATCS ¢ TPUEMaMHU PELICHUS 3a]1a4 IepedOPOM BO3ZMOKHBIX
BapMaHTOB, ydarcs paboraTe ¢ uH(OpManuen, MpencTaBiIeHHOW B ¢opMe TabIuIl WIH
JTUarpaMM.

B nporpamme yuebHoro kypca «MaremaTukay MpeayCMOTPEHO (OpMUPOBaHNE
MPOINEAEBTUUECKUX alredpandeckux npeacTraBieHnil. bykBa kak cMMBOJ HEKOTOPOIO YUCIIA B
3aBUCUMOCTH OT MaTeMaTH4YECKOTr0 KOHTEKCTa BBOJUTCS MOCTEIIEHHO. byKBEHHAs] CHMBOJIMKA
IIMPOKO HMCHOJIb3YETCS MPEXJIE BCEro Uil 3alUCU OOMIMX YTBEPKIACHUN WM MPEAJIOKEHUH,
(opMyJ1, B YACTHOCTH ISl BBIYMCICHUSI TEOMETPUUECKUX BEIMYHH, B KAUECTBE «3aMECTUTEIS
qHUCIIa.

B mporpamme yuebHOro kypca «MaremaTuka» NpeACTaBlIEHA HArJsAHas Te€OMETpHs,
HallpaBJ€HHAs Ha pa3BUTUE OOPAa3HOrO MBIILIEHUS, MPOCTPAHCTBEHHOIO BOOOpaXKeHMS,
M300pa3uTEIbHBIX YMEHUH. OTO BaXHBIA JTall B HW3YYEHUU TE€OMETPUHU, KOTOPBIH
OCYUIECTBJISIETCS HA HArJIAIHO-IPAKTUYECKOM YPOBHE, OINUPAETCs Ha HarsaIHO-00pa3zHoe
MBIIIJIEHHE O0yvarommxcs. bosbiias poiab OTBOIUTCS MPAKTHUYECKON NEATENbHOCTH, OIIBITY,
HKCIIEPUMEHTY, MoJienupoBaHuio. O0ydaronecs: 3HaKOMATCSL ¢ TEOMETPUUECKUMH (PUTypamMU
Ha TUIOCKOCTU M B MPOCTPAHCTBE, C UX MPOCTEHIIUMU KOHPUTYpALUMIMH, y4aTCs U300pakaTh
X Ha HEJIMHOBAaHHOM M KJEeT4aToll Oymare, paccMaTpUBAaIOT MX MpOCTEilline cBoiicTBa. B
MpoLecce U3YUYeHHs HarJISIHOM reOMeTpUM 3HAHUS, TOJyYEHHbIE O0yUYalOUMMUCS Ha YPOBHE
HaYyaJIbHOTO 00111ero 00pa3oBaHUsl, CUCTEMATU3UPYIOTCS U PACLIIUPSIOTCS.

CornacHo yueOHOMYy MiaHy B 5—6 Kiaccax H3y4aeTcsi WHTEIPUPOBAHHBIN IMpeaMer
«MaremaTuka», KOTOPbIA BKJIIOYAET apu(pMETUUECKU MaTeprall U HAIJISIIHYIO T€OMETPHIO, a
TaK)Ke MPONeIeBTUUECKUE CBEACHUS U3 anreOpbl, 3JIEMEHTHI JIOTUKM M Hadalla ONMUCaTeIbHON
CTaTUCTHKHU.

Ha uzyudenue yuebHoro kypca «Matematuka» otBonutcs 340 vacoB: B 5 kiacce — 170
gacoB (5 4yacoB B Heflento), B 6 kinacce — 170 gacoB (5 4acoB B HEZEINIO).



COIEPKXAHUE OBYUYEHUA
5 KUIIACC

HarypaJjibHble YncjIa ¥ HYJIb

Harypansnoe uncno. Psn Hatypamenbix uucen. Yucno 0. M300pakeHne HaTypalbHBIX
Yyycesl TOUKaMU Ha KOOPJAUHATHOW (YMCIOBOM) MPSAMOI.

[To3unmonHas cucrema CUHMCICHUs. PuMckas Hymepauusl Kak MpPUMEpP HEMO3UIUOHHOMN
CUCTEMBI CUUCIIEHU. [lecsITUUHas cucTeMa CUMCIICHHUS.

CpaBHeHME HaTypaldbHBIX YHCEJ, CpaBHEHUE HATypajbHbIX uncen ¢ HylnéM. CrnocoObl
cpaBHeHUs. OKpyTIIeHUE HATypaJIbHBIX YUCET.

CrnoxeHue HaTypaldbHBIX 4YHCEJ, CBONCTBO HYJSI MOpHU CIOXKEHUU. BblunTaHwe Kak
JEUCTBUE, OOpaTHOE CIOXKEHHIO. YMHOXEHUE HATypaJbHbIX 4YHCEN, CBOMCTBA HYyIs U
CAVHUIIBI TIPU YMHOXEHUU. [leneHue kak neicTBue, oOpaTHOE YMHOXEHUI0. KOMIOHEHTHI
JNEUCTBUM, CBSI3b Mexay HuUMHU. I[IpoBepka pe3yinbrara apu(METHUECKOrO JIEUCTBUS.
[lepemecTuTeIbHOE U COYETATEIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS W YMHOXKEHHS,
pacrpeeauTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHUSL.

Hcnonbs3zoBanue OykB 11t 0003HAYEHUSI HEU3BECTHOIO KOMIIOHEHTA M 3alllCH CBOWCTB
apu(pMETUYECKUX JTCUCTBUM.

JlenuTenu U KpaTHBIE YKCIa, Pa3I0KeHUE Ha MHOXKUTENH. [IpocThie U coCTaBHBIE UKCTIA.
[Tpuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkom.

Crenenb ¢ HaTypaJlbHbIM IOKa3aTelIeM. 3aluCh YHCIA B BHUJAE CYMMBI Pa3psIHBIX
ClaracMblXx.

HucmoBoe BbIpakeHUE. DBpluMCiIeHHE 3HAYEHUM YHUCIOBBIX BBIPAXKEHHUM, MOPSIOK
BBINIOJTHEHUS JeicTBuil. Vcnonb3oBaHWE TP  BBIYUCICHUSX TEPEMECTUTEIBLHOIO U
COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI M YMHOXEHUSI, paclpeAeIUTEIbHOTO CBOIMCTBA
YMHOEHHS.

Apodu

[Ipencrapienue o apodu Kak croco0e 3arnucu 4acTu BeaTudruHbl. OOBIKHOBEHHBIE JPOOH.
[IpaBunbpHbIE ¥ HENpaBUIbHBIE ApoOu. CMemanHas 1po0b, IpeICTaBIeHUE CMEIIAaHHON ApooH
B BUJIC HEMNPABUJILHON IpoOU M BBIJEICHUE II€JIOM YaCTU YKCJIA U3 HEMPaBUIBLHOU JIPOOH.
N3o00paxkenne apoOeil ToukaMu Ha 4YHCIOBOM mpsiMod. (OCHOBHOE CBOMCTBO JpoOwH.
Coxkparmienue apob6eit. [IpuBenenue npobu Kk HoBoMy 3HameHaTeno. CpaBHEeHUE JpoOei.

CrnoxxeHre U BblYUTaHUE IpoOed. YMHOXKEHUE U JiefieHue JpoOei, B3aMMHO OOpaTHbIE
npobu. HaxoxaeHue yacTy 1enoro U Lejaoro mo ero 4YacTu.

Jlecatnanas 3anmuck apoodeit. [IpencrapiaeHue necaTHIHON 1poOu B BUAC OOBIKHOBEHHOM.
N3o00pakeHne necaTUUHBIX Apo0el ToOYKaMu Ha YMCIIOBOM mpsiMoii. CpaBHEHUE JECSITHYHBIX
TPOOCH.

Apudmerrnyeckue ACUCTBUS C JECITUYHBIMH JApoOsiMu. OKpyrieHUE JIeCATHUYHBIX
TpOOEii.

Pemenue TeKCTOBBIX 33124

Pemenne TekcToBBIX 3amay apudmeTHdeckuM criocobom. Perenue mormueckux 3anad.
Pemenne 3amau mepebopoM BceX BO3MOXKHBIX BapuUaHTOB. lcrosnb3oBaHWE MpU pelICHUU
3a/1a4 TabJIUIL U CXEM.



Pemienne 3agaud, coaepiamux 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIMYHMHBL: CKOPOCTD,
BpEMSI, PACCTOSHME, LI€HA, KOJUYECTBO, CTOMMOCTh. ENMHMIIBI U3MEPEHHUs: MacChl, 00bEMa,
LEHBbI, PAcCTOSIHUS, BPEMEHH, CKOpOCTH. CBSI3b MEXIAY EOUHULIAMU HM3MEPEHHUS KaXKIOu
BEJINYUHBI.

Pemenrie 0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpeacTaBienue TaHHBIX B BUE TaOIMI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsgueie npeacraBineHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK, Jyd,
yIOJI, JOMaHas, MHOTOYTOJBHHUK, OKPYKHOCTb, Kpyr. Yroia. IIpsAMon, OCTpeIM, Tymnou Hu
Pa3BEPHYTHIN YIJIBL.

JInuHa OTpe3Ka, METPUYECKHE E€OWHHULBI JUIMHBL. J[IMHAa JIOMaHOW, NEepUuMETp
MHOTOYyroJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C IOMOIIBIO TPAHCIIOPTHUPA.

Harnsaguele  mpencraBiaenus o ¢urypax Ha  IUIOCKOCTH:  MHOTOYTOJBHHK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxenue gpuryp, B TOM uncie Ha kierdarod oymare. [loctpoenue koHpurypamii
U3 YacTel mpsMOM, OKpYXKHOCTH Ha HEJIMHOBAHHOW W KieTdarod Oymare. Mcmosp3oBaHue
CBOMCTB CTOPOH M YIJIOB IIPSIMOYT'OJIBHHMKA, KBAIpaTa.

[Imomaaps TpAMOYTOJPHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 NPSMOYTOJIbHUKOB,
B TOM uHciie (pUryp, n300pak€HHbBIX Ha KieTyaTo Oymare. EquHuIbI H3MEepeHUs TUIOLIAH.

Harnsiguele mnpeacTtaBieHuss O  NPOCTPAHCTBEHHBIX — (QUrypax: HpsIMOYTOJIbHBIH
napajuienenunen, Ky0, MHOrorpaHHukd. HM3o0pakeHue MNpocTEeHIINX MHOTOIPaHHUKOB.
Pa3eépTtku kyOa u mapamienenunena. Co3zmgaHue Mojesied MHOTOTPAHHHMKOB (M3 Oymard,
MIPOBOJIOKH, TUTACTHIIMHA U APYTUX MAaTEPUAIIOB).

O0BEM NpAMOYTOIBHOTO Napajuienenumnena, kyoa. Eqununel uamepenust o0bEMa.

6 KIIACC

HarypaJjbHble yuciaa

ApudmMernueckre NEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU 4ucCIaMH. YuCIOBBIC
BBIPAKEHMSI, TIOPSIIOK JIEHCTBUIA, UCTIOJIb30BaHUE CKOOOK. Mcronbp3oBaHre Py BHIYUCICHHSX
MEPEMECTUTENIBHOTO M COYETATEJIbHOIO  CBOWMCTB  CJOXKEHHUA M YMHOMEHHS,
pacnpenenuTenbHOro CBoMcTBa yMHOXKEHU. OKpyTJIeHHEe HaTypalbHbIX YUCEN.

JlenuTenun W KpaTHbIE YHWCIa, HAWOOJBIIMK OOIIMNA NeNUTeNhb U HauMeHbIlee oOIee
KpaTtHoe. /[enuMOoCTh CyMMBI ¥ IPOU3BEACHUS. J[eIeHne ¢ OCTaTKOM.

JApodu

OObIKHOBEHHAs1 IpOOb, OCHOBHOE CBOMCTBO JIpoOH, coKkpalieHue apodeit. CpaBHeHUE U
yrnopsaounBanue poOeid. Perenre 3a1ay Ha HAXOXKIEHUE YACTU OT LI€JIOr0 M LIEJIOro Mo ero
gacTu. J[poOHOE uMcio Kak pe3ynbTar jaefieHus. [IpencraBieHue necITUYHOW ApoOHW B BHUJC
OOBIKHOBEHHOW JpOOM W BO3MOXKHOCTh TPEICTABICHUS OOBIKHOBEHHOW ApoOM B BHIIC
necstTuaHo. [lecatnannie npodu u MeTpudeckas cucteMa Mep. ApudMeTndecKkue NeUCTBUS U
YHUCJIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U JIECSITUIHBIMU JAPOOSMH.

OtHomienue. Jlenenue B AaHHOM oOTHouleHud. Macmrad, nponopuus. [Ipumenenue
MPOIIOPUUN NPU PEIICHUHN 3a]1a4.



ITonaTHe nporeHTa. BerunciieHne NponeHTa OT BEIUYMHBL U BEJIUYUHBI 110 €€ IPOLICHTY.
BripaskeHue npoueHToB AeCITUYHBIMU ApoOsimu. Pemenue 3anay Ha npoueHTsl. BoipakeHnue
OTHOLLICHUS BEJIUYUH B IIPOLIEHTAX.

HonoxuTenbHbIC U OTPULATEIbHBIE YUCIA

[lonoxurensHple W OTpuUUATENbHbIE uyucna. lLlenpie uwmcma. Mopayns  4wucia,
reoMeTpuyeckas HMHTepIpeTauus Moayis uucia. M3o0paxeHue ducen Ha KOOPAMHATHOM
npsamoi. YwucnoBele npomexyTku. CpaBHeHue uyucen. Apudmerndyeckue JEHCTBUS C
ITOJIOKUTENIBHBIMU M OTPULIATEIIBHBIMU YU CIIAMM.

[IpssmMoyrosibHas cucTeMa KOOPAMHAT HA INIOCKOCTH. KOOpAMHATHI TOYKH HA IIJIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u puryp Ha KOOPIUHATHON MIOCKOCTH.

bykBeHHbIE¢ BbIPAaKEeHUS

[IpumeneHne OyKB /J1s1 3allMCU MAaTEMATUYECKUX BBIpAXKEHUHN U IpeuioxkeHnid. CBolicTBa
apudmeTnyecKkux JedcTBUN. BykBeHHBIE BHIPAKEHHUS U YHMCIIOBBIC MOJICTAHOBKU. ByKBEeHHBIE
PaBEHCTBA, HAXO0XKJIEHWE HEU3BECTHOro KOoMIOHeHTa. Popmyibl, (HOpMyibl MEpUMETpa M
IIoLIa/IM NPSIMOYTOJIbHUKA, KBajipaTa, 00bEMa napasuienenurnena u Kyoa.

Pelenne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3a/1ay apupMETHUECKUM CIocoOOM. PemieHue jmormueckux 3ajad.
Pemenue 3amay nepebopoM Bcex BOZMOMKHBIX BAPUAHTOB.

Pemienne 3amad, comepkKamux 3aBUCHMOCTH, CBS3BIBAIOIIMX BEIUMYMHBI: CKOPOCTD,
BpEMsl, pacCTOSHUE, 11€HA, KOJIMYECTBO, CTOMMOCTb, HPOU3BOAUTEIBHOCTb, BpEMs, OO0BEM
paboThl. EquHMIIBI H3MEpEeHusi: MacChl, CTOMMOCTH, PacCTOSIHUS, BpEMEHH, CKOpOoCcTH. CBA3b
MEXK]ly €EAMHULIAMU U3MEPEHUS KAXKIOW BEIIMYHHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOLICHWEM, IPONOPLUHAOHAIBHOCTBIO BEJINYMH,
MPOLIEHTAMMU; PELIEHNE OCHOBHBIX 3a7]a4 Ha JPOOU U MPOLEHTHI.

OneHka u NpUKUIKaA, OKpyrieHue pesynbrara. CocraBieHne OyKBEHHBIX BBIPAXKEHUH I10
YCJIOBHIO 331a4HU.

[IpeacraBienre AaHHBIX C MOMOIIbIO Tabnuil U guarpamMm. Crosi0yaTbie IUarpamMmbl:
YTEHUE U MTOCTPOEHUE. UTEHUE KPYTOBBIX AUATPAMM.

Harasimnas reomerpust

Harnsiguele npeacraBieHuss o GuUrypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK, JyY,
yIoJl, JIOMaHasi, MHOIOYT'OJIbHUK, YE€TBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT.

B3anmHOe pacnonokeHue ABYX MpPAMBIX Ha IUIOCKOCTH, HapaJuleIbHBIE NPSMBIE,
MIEPIICHIUKYJISIPHBIE NpsAMbIe. MI3MepeHne pacCTOSIHUN: MEXAY ABYMsI TOUKaMH, OT TOYKHU 10
pAMOM, JJIMHA MapLIPyTa HA KBAJIPATHOU CETKE.

N3mepeHne M mOCTPOCHHUE YIVIOB C IIOMOLIBIO TpaHCHIOPTHpPA. BUAbl TpEyroabHUKOB:
OCTPOYTOJIbHBIM, TMPSAMOYTOJbHBIM, TYNOYTrOJbHBIM, pPaBHOOEAPEHHBIA, PABHOCTOPOHHUM.
YeThIpEXYTOIbHUK, IIPUMEPBHI YETBIPEXYTOJIbHUKOB. [IpssMOYyTOJIBHUK, KBaJpar:
HCIIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, nuaroHaien. M3o0paxeHue reoMeTpuyeckux Guryp
Ha HEJMHOBAHHOI OyMare ¢ MCIOJIb30BAHUEM IUPKYJIs, IMHEWKH, YTOJbHUKA, TPAHCTIOPTHPA.
[TocTpoenus Ha kieTdaToit Oymare.

[lepumerp wmHOroyrosbHuka. lloHsTHe TUIOMAAM QUTYPBI, E€OUHULBLI H3MEPEHUs
wiomwaau. [Tpubnuxénnoe naMepenue miomaau GuUryp, B TOM 4KClie Ha KBaJpaTHOW CETKE.
[TpubnmkE€HHOE U3MEPEHNE ATUHBI OKPYKHOCTH, IUIOMIAAHN KpyTa.

CummeTpus: LeHTpaabHas, 0CeBas U 3epKajbHas CHMMETPHUHU.



[TocTpoeHre CUMMETPUYHBIX QUTYD.

Harnsgaeie mpeacTtaBieHUss O TPOCTPAHCTBEHHBIX (UTypax: Mapajliesienumes], KyoO,
npu3Ma, upamuaa, KOHyc, IMIMHAD, map u cepa. M3o0pakeHrne mpoCcTpaHCTBEHHBIX QUTYD.
[Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IWIWHApPAa W KoHyca. Co3maHwe Mojeneu
MPOCTPAHCTBEHHBIX PUTYp (13 OyMaru, mpoBOJIOKH, IIACTUIMHA U IPYTUX MATEPUATIOB).

[Tonsitue 00bEMa, eqUHUIIBI H3MEpeHUs 00bEMa. OOBEM MPSAMOYTOIBHOTO MapajuieenuIea,
KyoOa.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «(MATEMATHKA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOTpaMMbI y4eOHOTo Kypca «MaTemaTuka»
XapaKTepU3yrTCSA:

1) naTpuoTHyYecKoe BOCIUTAHME:

NPOSIBIECHUEM HWHTEpeca K NPOLUIOMY W HACTOSIIIEMY POCCHUKCKONM MAaTeMaTUKH,
LIEHHOCTHBIM OTHOILICHUEM K JIOCTHXKEHHUSIM POCCHMCKMX MATEMaTUKOB M POCCUHCKOMN
MaTeMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO HJTUX JOCTHXKEHUN B JAPYrUX HayKax u
NPUKJIAJAHBIX cdepax;

2) rpaskaaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJIHCHUIO OO0S3aHHOCTEH TpakIaHWHA M peaiu3allud €ro IMpas,
MPEJCTAaBICHUEM O MaTeMaTHYECKMX OCHOBax (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYP,
SBJICHUH, TMPOLIETYyp IpaxaaHCKOro 0OIIecTBa (HampuMep, BHIOOPHI, OIIPOCHI), TOTOBHOCTHIO K
00CYXXJIEHHIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX IPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKON Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a]a4 MAaTeMaTUYECKOU
HaIpPaBJICHHOCTH, OCO3HAHHWEM BAXXKHOCTM MAaTEMAaTHYECKOro O0pa3oBaHUsl Ha MPOTSHKCHUU
BCEH KU3HU I yCHEIHON MpodecCUOHATBHOM JEATEIHbHOCTH U Pa3BUTHUEM HEOOXOJIMMBIX
YMEHUM, OCO3HAHHBIM BHIOOPOM U TIOCTPOEHUEM WHIMBUIYATBHONW TPACKTOPUU OOpa30BaHUS
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEMH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIILHOMY M ACTETHYECKOMY BOCHPUSTHIO MaTeMaTUYECKHUX
OoOBEKTOB, 3a/Jay, pEIICHUW, PACCYXKICHUN, YMEHHUIO BHJIETb  MAaTeMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaIMEN B JICSATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUsI YEJIOBEKa, MPHUPOABI W O0OIIEeCTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKd Kak c]epbl YeIOBEYECKOW IESTEIBHOCTH, JTANoOB €€ Pa3BUTUS H
3HQYUMOCTH IS  Pa3BUTUA  UMBWIM3AIMH, OBJIQJICHUEM SI3BIKOM MAaTeMaTUKH W
MaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MHpA, OBJIAJICHUEM MPOCTEHIITUMHU
HaBBIKAMH HCCJIEI0BATEIbCKON JIEATEIbHOCTH;

6) ¢usuyeckoe Bocnutanue, GopMHPOBaAHME KYJbTYPbl 310POBbS W
IMOIMOHAJIBLHOIO 0JIarONmOJIyYns:

TOTOBHOCTBIO TPUMEHITh MaTEMaTHUYECKHWE 3HAHUS B HWHTEpPECax CBOETO 3JI0POBbBS,
BEJICHUS 3JI0POBOTO 00pa3a »U3HU (30pOBOE MUTaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIIbIXa, peryisipHas (Qu3nueckas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pediiekcuw,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ IpaBa APYTroro YeIOBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:



OpUEHTallMel Ha NPUMEHEHNE MAaTEeMaTHUUECKUX 3HAHUM JJIs pelleHus 3ajad B 00JIacTH
COXPAaHHOCTH OKpPY’KalOLIEHd Cpelbl, IJIAHUPOBAHUS IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
HOCJIEACTBUN 111 OKPYXKAIOUIEH CpeJibl, OCO3HAHUEM [NIOOAILHOIO XapaKTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus;

8) ajanTaumsa kK M3MEHAIOIUMCH YCJIOBUAM COLUAIBLHON M IPUPOIHON Cpelbl:

TOTOBHOCTBIO K JIEUCTBUAM B YCIIOBUAX HEOIPEAEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4Y€pe3 MPAKTUYECKYIO NEATEIbHOCTD, B TOM YHCIIE YMEHHUE YUYUTHCS Y IPYTUX
J0Jed, TPUOOpETaTh B COBMECTHOM JESITEIIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUHU U3
OIIBITA IPYTHX;

HEO0OXOUMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM uncie GOpMyINpOBaTh HJIEH,
HOHATHUSA, TUIIOTE3bl 00 00BEKTAX U ABJICHUSAX, B TOM YUCIIE PAHEE HEU3BECTHBIX, OCO3HABATH
Ae(PUIUTH COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEMH, IIJIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYyallMl0, BOCHPHUHHMATh CTPECCOBYIO
CUTYalIMIO0 KaK BbI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMBbIE PELICHUS U
AaercTBus, GOpMyIHpPOBATh U OLIEHUBATh PUCKU U TIOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBIE YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble jiornyeckue aeiicTBUA:

e BBIBJSITH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKKM MATEMAaTHYCCKUX OOBEKTOB,
MOHATUH, OTHOIICHUM MEXIYy MOHATHUSMHU, (HOPMYIUPOBATH OMPEICICHUS MOHITHH,
yCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS sl 0000IIECHUS
U CpaBHEHUS, KPUTEPUH MMPOBOJIUMOTO aHAN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBBHIBATH CYKICHUS: YTBEPAUTCIBbHBIC U
OTpULIaTeIbHBIC, SIUHUIHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

e BBIABJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOPEUns B (hakTax,
JAHHBIX, HAOJIOJEHUSX U YTBEPXKICHUSX, MpeasiaraTh KPUTEPUU IJIsi BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

e JIeTIaTh BBIBOJBI C HMCIOJB30BAHMEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX U WHIYKTHBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e paszbupaTh JOKa3aTelbCTBA MaTEMaTUYECKUX YTBEPXKICHHM (MpsAMble U  OT
IPOTUBHOTO), IPOBOJIUTH CaMOCTOSATENILHO HECJIOKHBIC JI0Ka3aTeNbCTBA
MaTEeMaTHYECKUX (PaKTOB, BBICTPAWBATh aPTYMEHTAIIMI0, TPHBOJUTH TPUMEPHl H
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpaTh Croco0 perieHus: y4eOHOW 3amaud (CpaBHHUBATh HECKOJIHKO BapHUAHTOB
perieHusi, BeIONpaTh Hanboiee MOIXOIANINN ¢ yI€TOM CaMOCTOSITEIFHO BBIIECICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBaTebCcKue eiiCTBUS:

e HCIOJB30BaTh  BOMPOCHI  KAaK  HCCIEAOBATCIIBCKUH ~ MHCTPYMEHT  ITO3HAHWS,
dbopMynrpoBaTh BOMPOCHI, (PUKCHUPYIONIHE MPOTUBOPEUNE, TPOOTIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
TIO3UIINI0, MHCHHE,



NPOBOJUTH TI0 CaMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY HECIOXKHBIM SKCIIEPUMEHT,
HEOONBIIOE HCCIEAOBAaHUE II0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTrO
00bEKTa, 3aBUCHUMOCTEH O0OBEKTOB MEXIY COOOiA;

CaMOCTOATENbHO  (popMynupoBaTh OO0OOIIEHUS W  BBIBOJABI IO  PE3yJIbTaTam
MPOBEAEHHOTO HAOIIOACHUS, MCCIICIOBAHMUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX
PE3yJIbTaTOB, BEIBOJOB U 00OOIICHMIA,

IPOTHO3UPOBATHh BO3MOYKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATh MPEATIOIO0KCHIS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nunpopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTHh MH(OpPMALMU, JAHHBIX, HEOOXOAMMBIX
IUIS PELICHUs 3aa4H;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W MHTEPIPETUPOBATH HMH(OPMALIUIO
pa3IMYHBIX BUIOB U ()OPM IpEICTABICHHS;

BBIOMPATH (POPMY MPEACTABICHUS HHPOPMALIMK U WIUTFOCTPUPOBATH PEIIaEMbIE 3a/1a4u
CX€MaMH, AMarpaMMaMy, HHOU rpaduKoi U X KOMOMHALIUAMY;

OLICHMBATh HAJ&KHOCTh MH(GOPMALIMU MO KPUTEPUSAM, MPEIIOKEHHBIM YUUTEIEM WIN
c(hOpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTl/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁﬂble HeﬁCTBHH:

BOCIIPUHUMATH U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMH U LETSIMH
OOlIeHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUs 3a7aul, KOMMEHTUPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

B X0/i€ OOCY>KJCHHSI 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI, TPOOIIEMBI,
pelraeMoil 3a1auu, BRICKa3bIBaTh UJICH, HAIIETICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIISITh
CBOM CYXKJICHHUS C CY>KJIEHUSIMU JAPYTUX YYACTHUKOB JMajora, OOHapyKUBaTh pazinune
U CXOJACTBO NO3MUIMHA, B KOPPEeKTHOM ¢dopme (opMynHpoBaTh pa3HOIJIACUS, CBOU
BO3PaKEHUS;

MPENICTaBIATh PE3yIbTaThl PEIICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIICIOBAHMs, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3ajad MPE3eHTAlUu U
0COOEHHOCTEH ayTUuTOpHUY;

NOHMMAaTh M HUCHOJB30BaTh NMPEUMYIIECTBA KOMaHIHOW M WHAMBHUAYaJIbHON pabOThI
MIPH PEIICHNN Y4EeOHBIX MaTeMaTHUECKHX 3a7a4;

MPUHUMATD I€JIb COBMECTHOM NIEATENHHOCTH, TIIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI PabOT, JOTOBapUBAThLCS, 00CYKIATh MPOIIECC U PE3yJIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPyNMoBbIX ¢GopMax paboTsl (00CyX)IeHus, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI U ApPYTHE), BBHIMOIHITh CBOI YacTh PabOThI M KOOPAMHUPOBATH
CBOM JICHCTBUS C APYTMMHU YWICHaMHU KOMaHbI, OIICHUBATh KaueCTBO CBOETO BKJaja B
OOUIH MPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe YueOHbIe 1elCTBUA

Camoopranuzamnus:

CaMOCTOSITENIbHO COCTaBJISITh IUIaH, QJITOPUTM pEUIeHUs 3aadyd (WIA €ro 4acTh),
BBIOMpATh CMOCO0 pelIeHus ¢ Y4ETOM HMEIOIIMXCS PECcypcoB U COOCTBEHHBIX



BO3MOXKHOCTEHM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C y4ETOM
HOBOM mH(OpMaImu.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:

e BJIAJIETh CMIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI TIPOIlecca M Pe3ysIbTaTa PerieHus
MaTeMaTUYECKON 3aJa4H;

e TIPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUU 3a7a4¥, BHOCUTH
KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAMJICHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEM;

e OICHHMBATh COOTBETCTBUE PE3YJIbTATA IECATEIBHOCTH MOCTABIECHHOW LU U YCIOBUSM,
OOBSICHATh TMPUYUHBI JIOCTHKCHHUS WJIM HEJIOCTHXKECHHS 1€, HAaXOAUTh OIIUOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 5 kJjacce oOydYarollUiCs MOJYYHUT CIEAYIONIUE MPEIMETHbIC
pe3yJbTaTHhI:

Yucsia ¥ BLIYUCTIEHUS

[ToHuMaTh ¥ MPaBWIBHO YHOTPEOIATh TEPMHUHBI, CBSI3aHHBIC C HATYpaJbHBIMU YUCJIAMU,
OOBIKHOBEHHBIMU M JICCITUIHBIMH JIPOOSIMH.

CpaBHUBATh U yHOPsII0UMBATh HATYpalbHbIE YUCIIA, CPABHUBAThH B MPOCTEUIINX CITydasx
OOBIKHOBEHHBIE JPOOH, JECATUUHBIE JPOOH.

COOTHOCUTh TOYKY Ha KOOPJUHATHOW (YHCIOBOM) HPSIMOM C COOTBETCTBYIOLIUM €M
YUCJIOM M M300pakaTh HATypaJIbHBIC YHCIIa TOYKAMH Ha KOOPJUHATHOM (YHCIIOBOM) MPSIMOIA.

Bemonuare apudMeTnueckue ASHCTBUS C HATYpaJbHBIMH YHCIIAMH, ¢ OOBIKHOBCHHBIMH
JIPOOSIMU B MIPOCTEUIITUX CITyUasiX.

BrInosHATE IpOBEPKY, MPUKUJIKY PE3YyJIbTaTa BEIYUCICHUI.

OKpyraaTh HaTypajJbHbIC YKCIIA.

Pemenue TeKCTOBBIX 33124

Pemiats TekcTOBBIC 3324l aprUPMETHUECKUM CIIOCOOOM U C TIOMOII[BI0 OPraHU30BaHHOTO
KOHEUHOT0 nepedopa BceX BO3MOKHBIX BApUAHTOB.

Pemate 3amaum, cojepkaliye 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYMHBI: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMBI, TAOJIHIIbI, 0003HAYSHUSI MPH PEIICHUH 3a]1a4.

[Tonp30BaThCsl OCHOBHBIMU E€IUHUIIAMH M3MEPEHMS: II€HbI, MAacChl, PACCTOSIHUS,
BPEMEHU, CKOPOCTH, BBIPAXKAThH OJTHU €IMHUIILI BEJTUYUHBI Uepe3 ApyTHE.

W3Bnekats, aHaTU3UPOBATh, OIICHUBATH WH(OPMAIUIO, NIPEACTABICHHYIO B TaOJHIle, HA
cToi0uaTol quarpaMmme, HHTEPIPETHPOBATh IIPEACTaBICHHBIC JaHHBIC, HCTIOJIb30BaTh JIAaHHBIC
MpY peIlICHUH 3a7a4.

Harasignas reomerpus

[Tonp30BaThCS TEOMETPUUECKUMU TOHSTHUAMM: TOYKA, MpsiMasi, OTPE30K, Jy4, YIoJl,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoanTh MpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHPA, MMEIOIMHX (HOPMY H3YUEHHBIX
reOMEeTPUYECKUX (Uryp.



Hcnons30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIVIAMM: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YIOJI, BEpUIMHA, CTOPOHA, AMArOHalb, C OKPYKHOCTBIO: PpaJnyc,
JUaMeTp, LEeHTP.

N300paxaTh H3yuyeHHbIE T'eOMeTpHuecKue (Uryphl Ha HEIMHOBAHHOM M KIIETYATOMN
Oymare ¢ TOMOIIBIO [IUPKYJIS U TUHEHKH.

Haxonute IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C IIOMOIIBK JMHEHKH,
CTPOUTbH OTPE3KHU 3aJaHHOM JJIMHBI; CTPOUTH OKPYKHOCTB 33JIaHHOTO paJnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYIOJIBHUKA, KBajapara Uil HX
ITIOCTPOEHUS, BBIYMCIIECHUS IUIOLIAAN U IIEPUMETPA.

BoruncnsaTe nepuMeTp U IJIonaab KBajapara, npsiMoyrojibHUKa, GUTYp, COCTaBICHHBIX U3
IPSMOYTOJIbHUKOB, B TOM 4YHclie QUTyp, N300paKEHHBIX HA KJIETYaTON Oymare.

ITonb30BaTbCs OCHOBHBIMH METPUYECKUMH €IMHHMIIAMHU W3MEPEHMS [UIMHBI, IUIOLIANH;
BBIPAXKaTh OJHU €JUHUILIBI BEJINYMHBI YEPE3 APYTHE.

Pacno3naBaTe napasuienenuren, Kyo, UCIONIb30BaTh TEPMHHOJOTHIO: BEPILIKHA, peOpo,
rpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHNUs apajuleNenunena, Kyoa.

Boruncnate 00bEM KyOa, mapajienenuneaa mno 3aJaHHbIM U3MEPEHUsIM, MOJIb30BaThCS
€IMHULIaMU U3MEPEHUS 00bEMA.

Pemare HeciiokHBIE 3aa4M HA U3MEPEHUE T'€OMETPUUYECKUX BEJIIMYHMH B IMPAKTHYECKUX
CUTyalUsX.

K kxoHiy oOyueHuss B 6 kjacce oOydaromuiics HOJYYUT CIEAYIOIIME IPEIMETHBIE
pEe3yJbTaThI:

Yuciia v BIYMCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBA3aHHBIE C PA3IMYHBIMU BUJAAMH YHCENl U CIOCOOAMU UX
3aMKCH, MEPEXOUTH (€CIH 3TO BO3MOXKHO) OT OAHOU (DOPMBI 3aITUCH YKCIIA K IPYTOM.

CpaBHUBaTh M YHOPSAJOYUBATH II€JIbIE€ YHUCIA, OOBIKHOBEHHBIE M JECATUYHBIE ApPOOH,
CpPaBHMBATb YUCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BbInonHATh, codyeTass yCTHblE U NMUCbMEHHbIE NPUEMBI, apu(PMETHUYECKUE IEUCTBHS C
HAaTypaJbHbBIMU W LEJbIMU 4YHUCIaMH, OOBIKHOBEHHBIMU M JACCATHYHBIMU JIPOOSIMH,
ITOJIOKUTENIBHBIMU U OTPULIATEIIbHBIMU YU CIIAMM.

BplunciATe 3HAYEHHMS YMCIIOBBIX BBIPAKCHWUMW, BBIIIOIHATH IPUKUAKY U OLICHKY
pe3ysibTaTa BBIUMCICHHUM, BBIIOJIHATH NMPeoOpa30oBaHMsl YMCIOBBIX BBIPAXXKEHHM Ha OCHOBE
CBOMCTB apu(METHUUECKUX JCHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MNPSAMOM C COOTBETCTBYIOIIMM €M YHUCIOM H
n300paxkaTh YMCIIa TOUKAMU Ha KOOPAMHATHOM MPSAMOM, HAaXOAUTh MOAYJb YUCIIA.

COOTHOCHTB TOYKH B IPSIMOYT'OJIBHOM CUCTEME KOOPJAUHAT C KOOPAUHATAMU ITOW TOYKH.

OKpyTasTh LEJbIe YUCia U IECATUYHBIE IPOOU, HAXOUTh TPUOTUKEHUS YHCEIL.

YucsioBbIe 1 0yKBEHHbIE BHIPAKCHUSA

[lonumate 1 ynotpedsATh TEPMHUHBI, CBSI3aHHbBIE C 3alMChIO CTEMEHU YMCIa, HAXOJUTh
KBaJIpaT U Ky0 4ucIia, BBIYUCIATH 3HAUECHUSI YHCIOBBIX BBIPAXKEHUMN, COJEPKAIINX CTETICHU.

ITonp30BaThCA IPU3HAKAMU JEITUMOCTH, PACKIaAbIBATh HATYPAJIbHBIC YHCIIA HA MPOCTHIE
MHOKHTEJIH.

[Tonb30oBaThCa MAacCIITAOOM, COCTABISATH MIPOMOPLIMU U OTHOILICHHUS.



Hcnonb3oBath OYyKBBI Jis  OOO3HAUYEHHS YMCEN MpU 3alMCAd  MaTeMaTHYECKHX
BBIPAKEHUW, COCTaBIIATh OYKBEHHbIE BBIpAXEHUS U (POpPMyYJbI, HAXOAUTh 3HAYEHUS
OYKBEHHBIX BBIPQXKEHHH, OCYILIECTBIISASI HEOOXOUMBbIE MOJCTAHOBKU U MPEOoOpa30BaHUS.

HaxonnTe HEen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemienne TeKCTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 33724l apU(PMETUUECKUM CIIOCOOOM.

Pemlare 3amaun, CBsI3aHHBIE C OTHOUIEHHWEM, MPOMNOPUMOHAIBHOCTHIO BEJIUYUH,
MPOLIEHTaMH, PeIIaTh TPU OCHOBHBIC 3a/1a4M HA JPOOH U POIEHTHI.

Pemars 3amaum, copep:kamme 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIMYHMHBL: CKOPOCTb,
BpEMS, PacCTOSHUE, I[€HA, KOJIMYECTBO, CTOMMOCTH, MPOU3BOAUTEIBHOCTb, BpEMs, O0BEM
paboThl, UCHONB3Ys apudmeTHueckue JeWCTBHs, OIEHKY, MPUKHUIKY, TMOJIb30BaThCs
€IUHULIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEJINYHUH.

CocTaisAiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1a4U.

N3Bnekats upopmanuio, NpeAcTaBIeHHYIO0 B TaOiuIax, Ha JUHEWHOU, CTOJI0YATON MIn
KpYTroBO#l AuarpaMmax, HHTEpIPETUPOBATh NPEACTABICHHBIE JAaHHBIE, UCIIOJIb30BATh JTAHHBIC
IIPU PEIICHUU 33/1a4.

[IpeacTaBisTs HHGOPMAIIMIO C TTOMOIIBIO TAOIHII, TUHEHHOMN U CTOJI0UYATOMN TUarpamm.

Harasinnas reomerpust

[IpuBoauTh MpUMEpPHl OOBEKTOB OKPY’KAIOIIETO MHUPA, MMEKOIIHX (HOPMY H3YUEHHBIX
T€OMETPUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (UTYP, MPUMEPHI PABHBIX U CUMMETPUYHBIX
uryp.

N300paxaTh ¢ MOMONIBIO IUPKYJs, JIMHEWKH, TPAHCHIOPTHpPA HAa HEJIMHOBAHHOW H
KJIeTYaTO OyMare H3y4YeHHbIE IUIOCKHE TE€OMETpUYecKue QUrypsl M KOHQUTypaluw,
CUMMETPUYHbBIC (PUTYPHI.

[Tonp30BaThC TEOMETPUUECKUMHU  TOHSATUSIMU: PABEHCTBO  (QUTYp, CHMMETpUS,
HCIIOJb30BaTh TEPMUHOJIOTHIO, CBS3aHHYI0 C CHUMMETPHUEM: OCb CHMMETPHUH, LEHTP
CUMMETPHH.

HaxomuTe BeNMWUYMHBI yIIIOB W3MEPEHHEM C MOMOILIBID TPAHCIOPTHPA, CTPOUTH YTJIIbI
3aJaHHOW BEJIMYMHBI, II0JIb30BAaThCS MPU PEUICHWM 3a4a4 TPAJyCHOM MEpOM YIVIOB,
pacrno3HaBaTh HA YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIION YTJIBL.

Bpruncnars JMHY JIOMAaHOW, MEPUMETP MHOTOYTOJIbHUKA, MOJIb30BAThCS €IWHUIIAMU
M3MEPEHNUS IUIMHBI, BBIPAXKATH OJTHU €IMHUIBI U3MEPEHMS JJINHBI YEPE3 IPYTHE.

Haxoaute, ncnone3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS TOUKAMM,
OT TOYKHM JI0 IIPSAIMOM, JUIMHY ITyTH HA KBAaJIPATHOM CETKE.

Boruucnate miomans (uryp, COCTaBIEHHBIX W3 MPSIMOYTOJIHHUKOB, HCIOIH30BaTh
pa3OueHre Ha TPSIMOYTOJIbHUKH, HA paBHbIE (QUIYpbI, JTOCTpauBaHUE IO NPSIMOYTOJbHUKA,
MIOJIb30BaThCA OCHOBHBIMHU €IMHHIIAMU HM3MEPEHHS IUIOIIANH, BbIpaXaTh OIOHU €IMHUIIBI
MU3MEPEHUS IUTONIAAN Yepe3 NPyTHE.

Pacmo3naBaTh Ha MOJIENAX U N300pAKEHUAX MUPAMUTY, KOHYC, ITUIUHAP, UCTIOIh30BaTh
TEPMHHOJIOTHIO: BEpILIKMHA, peOpo, IpaHb, OCHOBaHHUE, pa3BEPTKA.

N3obpaxats Ha KaeT4aTor Oymare NpsMOYTOJbHBIN Mapaljieaenune].

Boruucisate 00bEM MPSMOYTOJIBHOTO Mapaviesenunesa, Kyoa, moib30BaTbcsi OCHOBHBIMU
eAMHUIIAMU U3MEpEHUs 00bEMa;



Pemare HecnoXKHBIE 3aJlaud Ha HaXOXKACHHUEC rCOMCTPHUUYCCKNX BCINYMUH B ITPAKTHYCCKHUX
CUTyalu:iax.



TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

HaumenoBanue

Ne (uudpossbie)
pa3aesioB U TeM Koutpoabubie | IlpakTuueckue

n/n Bcero oOpa3oBaTejibHbIE
NPOrpamMMbl padoThI padoThbI

pecypchl

HarypanbHble uncia.

1 JeticTBus ¢ 43 1 bubmuorexa [JOK
HaTypaJlbHbBIMU https://m.edsoo.ru/7f4131ce
YUCIIaMHU
Harnsguas

2 reoMeTpus. JInHun 12 2 bubmorexa [JOK

pri. https://m.edso0.ru/7f4131ce
Ha MJIOCKOCTH

3 OOBIKHOBEHHEBIC 48 1 bubnunoreka LIOK
apodu https://m.edsoo.ru/7f4131ce
Harnagnas

4 reoMeTpus 10 1 bubmorexa [IOK

prit. https://m.edsoo.ru/7f4131ce
MHOroyroiasHuKU
bubnuoreka [{OK

> Jlecamuspie ApobH 38 . https://m.edsoo.ru/7f4131ce
Harnsguas

5 reomerpust. Tena u 9 1 Bbu6mmoteka [JOK
¢burypsl B https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE

7 IToBTOpEHME M 10 1 bubmmnorexka HOK
00001IeHe https://m.edsoo.ru/7f4131ce

OBIIEE KOJIMYECTBO 170 4 4
YACOB I10 ITPOI'PAMME
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6 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudgposrbie)
pa3iesioB H TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoTbI
pecypchl
bu6nmoreka [IOK
! Harypanbubie uncia 30 1 https://m.edsoo.ru/7f414736
Harnannas
2 reoMmerpus. [Ipsmeie 7 buGnuorexa [IOK
prt. 2Ip https://m.edsoo0.ru/7f414736
Ha INIOCKOCTH
bu6nmoreka [IOK
3 Jlpobun 32 1 1 https://m.edsoo.ru/7f414736
Harnannas
4 COMETDHS 5 1 bubnunoreka LIOK
PHA. https://m.edso0.ru/7f414736
Cummerpust
5 Boipaxkenus ¢ 6 Bbu6mmoteka [JOK
OykBamMu https://m.eds0o.ru/7f414736
Harnannas Bu6 LIOK
NOJInOTEKA
6 reomerpus. GUrypei 14 1 1 https://m.edso0.ru/7f414736
Ha INIOCKOCTH
[MonoxurenbHbIE U
7 OTpHULIATEIIbHBIE 40 1 buGnuorexa [IOK
pHl https://m.edsoo.ru/7f414736
qucia
8 [IpencraBnenue 5 1 bubnmorexa LIOK
MAHHBIX https://m.edsoo.ru/7f414736
Harnsonas
9 reomeTpust. PuUrypsl 9 1 Bubmiorexa ITOK
pHAL. yp https://m.edsoo.ru/7f414736
B IIPOCTPAHCTBE
[ToBTOpEHwME, Bu6 110K
HOIHOTEKA
1 2 1
0 0bobmerme, 0 https://m.eds00.ru/7f414736
CUCTEMATH3AINAA
OBIEE KOJIMYECTBO
m 170 5 5

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
HNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e Maremaruka: 5-ii kmacc: 0a30BbIi ypOBEHb: Y4e€OHUK: B 2 4dacTix; 3-€ W3/JaHue,
nepepabotannoe, 5 wmacc/ Bumenkwn H.S., XKoxo B.U., YecnmokoB A.C. um np.,
AxnmonepHoe obmectBo «M3aarenseTBo «lIpocBemenne»

* Marematuka: 6-ii kiacc: 0a30BbId ypOBEHb: YYE€OHUK: B 2 4YacTiAX; 3-€ H3JaHHE,
nepepaboranHoe, 6 ximacc/ Bunenkun H.A., Xoxor B.M., YecnoxoB A.C. u np.,
AxunonepHoe o6mectBo «M3narenscrBo «lIpocsemenne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Marematuka. Metoguueckue peKkoMeHAAIMu. 5-6 Kiacchl, AKIMOHEpPHOE OOIIECTBO
"UznarensctBo "[IpocBenienue”

Marematuka. 5 kiacc. basoBwiii ypoBeHb. Kontponwshbie pabotwl/ Kpaiinera JI. b.,
AximonepHoe o6miectBo "U3narensctBo "IIpocBenienue”

Marematuka. 6 xkiacc. baszoBwiii ypoBeHb. Koutposibubie paboTsl/ Kpaitnea JI. b.,
AxnuonepHoe oOmectBo "UzgarensctBo "lIpocsemienne”

Marematuka. 5 knacc. ba3oBbiii ypoBeHs. Junaktuueckue marepuansl/ E. B. byuko, A. T
Mepsnsik, M. C. Sxup, Akunonepnoe oodmectso "M3narenscto "[Ipocsemenne”
Marematuka. 6 knacc. ba3oBbsiii ypoBeHs. Junaktuueckue marepuansl/ E. B. byuko, A. T
Mepznsik, M. C. Sxup, Akunonepnoe odmectso "M3narenscto "[Ipocsemenne”

HADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f414736

https://uchi.ru

https://resh.edu.ru

https://math5-vpr.sdamgia.ru/

https://math6-vpr.sdamgia.ru/
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HHOACHUTEJBHASA 3AIINCKA

Anre0Opa sSBISIETCS OJMHUM W3 OMOPHBIX KypPCOB OCHOBHOTO OOIIEro oOpa3oBaHWMs: OHA
oOecrieunBaeT W3y4EeHHWE JAPYTMX JUCHUIUIAH, KaK €CTECTBEHHO-HAYYHOTO, TakK |
T'YMaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOAMMO JJIsi MPOJODKEHHS 00pa3oBaHMS U B
NOBCEAHEBHOM  >ku3HM. Pa3Buthe y oOydaromuxcsi Hay4YHBIX MPEJICTaBICHUH O
MPOUCXOXKJICHUH W CYIIHOCTH ajreOpamveckux aOcTpakmuii, crmocode OTpakeHUS
MaTeMaTUYECKOW HAyKOM SBIEHUA M TMPOIECCOB B MOpHUpPOAe U OOIIECTBE, POJIHU
MaTeMaTHYeCKOTO0 MOJCIUPOBAHUS B HAyYHOM IIO3HAHWUM W B TIPAKTUKE CIOCOOCTBYET
(GOpMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX Jif
ajanTaly B COBpeMEHHOM IudpoBom obOmectBe. HM3yuenune anredOpbl obOecreurBaeT
pa3BUTHE yMEHHUS HaOIIOgaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIIUICHUS, CTIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBHIBATH CBOM JICUCTBUS H
BBIBO/IbI, POPMYJIMPOBATh yTBepkAcHUS. OCBOCHUE Kypca anredpbl 00eCreUrBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHHSI OOyYaloIIMXCA: OHU HCIONB3YIOT JEAYKTUBHBICE W WHIYKTHUBHbBIC
paccyxaeHus, oOOOIIEHNEe M KOHKpETH3alvio, a0cTparupoBaHue W aHanoruto. OOyueHwue
anreOpe  mpenanojaraeT  3HAYUTEIBHBIA  O00BEM  CaMOCTOSITEIBHOM  JIEATEIbHOCTH
oOyyYaromuxcsi, MO3TOMY CaMOCTOSITEJIbHOE pelIeHHWe 3a7ad SBISETCS pealu3aluen
JeSTETLHOCTHOTO MIPUHITUTIA OOYUEHHS.

B crpykrype mnporpamMmbl ydyeOHOTO Kypca «Ainredpa» mjii OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIepXKATEIbHO-METOMYECKUe JUHUU: «Yucna u
BBEIYHCIICHUSY, «ANTeOpandecKre BBIPAKCHUI», « YPaBHEHUS M HEPABCHCTBA», «DYHKITUNY.
Kaxxnas u3 3TUX coaepiKaTrelbHO-METOIMYECKUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUHM TPEX
JIET U3y4eHUs Kypca, B3auMOJICHCTBYS ¢ APYTUMU €ro JUHUAMH. B Xone nzydyenus: yaeOHOro
Kypca oOydJarouuMmcs TPUXOJUTCS JIOTHYECKH PacCyKlaTh, HCIOIb30BATh TEOPETUKO-
MHOKE€CTBEHHBIN SI3bIK. B CBs3U ¢ 3TUM B nporpamMmy yueOHOro Kypca «Airedpay BKIHOUYEHBI
HEKOTOPBIE OCHOBBI JIOTHKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jiejiax MaTeMaTUYECKOro
oOpa3oBaHUsI W CIIOCOOCTBYIOIIME OBJIAJCHUIO OOYYAIOIIMMUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTuyeckoro sizbika. ComepKaTenbHOU M CTPYKTYPHOM OCOOEHHOCTBHIO Y4eOHOTO Kypca
«AnreOpay SIBIIETCS €ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxkanue nuHUM «Yucna W BBIYMCICHHS» CIIYKUT OCHOBOM [JIA JajJbHEHIIEro
M3YUYCHHS] MaTEMAaTHKH, CIIOCOOCTBYET PA3BUTHIO Yy OOYYAIOIIMXCS JTOTMUYECKOTO MBIILICHHUS,
(hOpMHUPOBAHUIO YMEHUS MTOJIH30BATHCS AJITOPUTMAMH, a TAKXKE MPUOOPETEHUIO MPAKTUIECKUX
HABBIKOB, HEOOXOJIMMBIX ISl TIOBCEAHEBHOM KW3HU. Pa3BuTHE MOHATHUS O YHCIIE HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs CBSA3aHO C PAlMOHAIBLHBIMU U UPPAMOHATILHBIMUA YUCIIAMU,
dhopMUpOBaHHEM TIPEACTABICHUN O JEHCTBUTEILHOM YHUCiE. 3aBepIIEHNE OCBOCHHS YMCIIOBOM
JUHUU OTHECEHO K CpeHeMy 001eMy 00pa30BaHHMIO.

Conepxanue JIByX anreOpanueckux JUHUA — «AJreOpanvecKkue BBIPOKCHHUS» W
«YpaBHEHHSI W  HEPAaBEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydYarOIIMXCSA
MaTeMaTUYECKOro armapara, HEOOXOIUMOTO [Jisi pPEIIeHUs 3ajlad MaTeMaTHUKHU, CMEKHBIX
MpeIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTrO OOIIEro
oOpa3zoBaHusi y4eOHBIA MaTepuan TPYIIUPYETCS] BOKPYT PAIMOHATIBHBIX BBIPAKCHHM.
Anrebpa JeMOHCTPUPYET 3HAUCHNE MATEMATUKH KaK SI3bIKA JUIS IOCTPOCHHSI MAaTEMAaTHIECKUX
MojieNiel, OmMCcaHusl MPOLIECCOB U SIBJICHHUM pealibHOro Mupa. B 3agaum oOyueHus anredpe



BXOJAT TaKXKe JajbHeilllee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOJUMOTo, B
YacTHOCTH, JJIsi OCBOEGHHMS Kypca WH(GOPMATHKW, W OBJAJCHHE HaBbIKAMHU JEIyKTHUBHBIX
paccyxnenuid. [IpeoOpazoBaHre CUMBOIBHBIX (DOPM CIOCOOCTBYET PA3BUTHUIO BOOOpaXKEHUS,
CHOCOOHOCTEH K MaTeMaTUYeCKOMY TBOPUECTBY.

Conepxanne  (pyHKIMOHATBHO-TpaQUUECKOW JIMHUM  HAICICHO Ha  TOJyYCHHE
oOyJaronmuMucss 3HaHUW O (QYHKIUSIX KaK BaKHEWIEH MaTeMaTH4ecKO Mopenu mAJis
OMMCAHUS U WCCIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJE U OOIIECTBE.
N3yuenne wmartepuana CHOCOOCTBYET pPa3BUTHIO Yy OOYy4YalOIIMXCA YMEHHUS MCIOJIb30BATh
pa3IMYHbIE BBIPA3UTENIbHBIE CPEJCTBA SI3bIKA MAaTEMAaTHUKU — CIIOBECHBIE, CHUMBOJUYECKHE,
rpaduyeckue, BHOCHUT BKJIaJ B (OPMHUPOBAHHE MPEACTABICHUNA O pOJIM MAaTeMaTUKU B
Pa3BUTHUH LIMBUJIU3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IlaHy B 7-9 Kkjaccax wu3ydyaercs y4eOHbIH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3zeiibl coAepaHus: «Hucna u BbIUUCICHUSNY,
«AJredpanyeckue BhIPAKEHUSN», « Y paBHEHUS U HEPABEHCTBA», «DYHKIIMM.

Ha uzydenne yueOHOro Kypca «Anredpa» orBogutcst 306 yacos: B 7 kinacce — 102 vaca
(3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 yaca (3 gaca B
HEJIETTIO).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jlpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO] OT OAHOM (POpMBI 3amucH Apodel K
apyrou. IloHATHME panMOHAaIBHOrO  4YMClIA, 3alUCh, CpPaBHEHUE, YIOPSAOYMBAHHE
palMoHalIbHBIX Ynced. Apu(METHYECKUE AECUCTBUS C pallMOHAIBHBIMM uuciamu. PemieHue
3a]1a4 U3 peaJlbHOM MPAKTUKHU HA YacTH, Ha IpoOHu.

CreneHp ¢ HaTypaJIbHBIM IIOKAa3aTeJIEM: OIpeNeIeHHEe, IPeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OTIpe/IeNICHUs, 3aUCh O0bIIuX yucen. [IporeHTsl, 3amuck IpOIEHTOB B BUIE ApOOH U
IpoOu B BHJIE MPOLIEHTOB. TpH OCHOBHBIC 33/1a4U Ha MPOIICHTHI, PEUICHUE 3a7a4 U3 peaJbHOU
IPAKTUKH.

IIpuMeHeHne NPU3HAKOB IEJIUMOCTH, Pa3JI0KEHUE Ha MHOXKHUTENIN HaTyPAJIbHBIX YUCE.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

IlepemeHHBIE, YNCTOBOE 3HAYECHUE BBIPAKEHUS C NEPEMEHHOU. JlOMyCTUMBIE 3HAYEHUS
nepeMeHHbIX. llpenctaBieHne 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BHAE (HOPMYIIBI.
Boruncnenus no ¢opmynam. IlpeoOpa3zoBanne OYKBEHHBIX BBIPAXKEHHM, TOMXIECTBEHHO
paBHBIE BBIPAXKEHHMSI, IPABUIIA MPEOOPa30BaHUS CYMM U MPOU3BENCHUI, MPaBUIa PACKPBITHS
CKOOOK M MPUBENECHUS MOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHBI. CTeneHb MHOTOWIEHA. CII0KEHUE, BBIMUTaHUE, YMHOKEHNE
MHOTO4ICHOB. @OpMyJIbl COKpPAIIEHHOIO YMHOKEHUS: KBaApPaT CYMMBbI U KBaJIpaT Pa3HOCTH.
dopMyna pa3HOCTH KBaJIpaToB. Pa3inokeHrne MHOTOUJICHOB HA MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOPEHb YPaBHEHHUS, MpaBUjia MPeoOpa3oBaHus YpaBHEHHS, PABHOCUIBHOCTh
YpPaBHECHUH.

JIuHeliHOE ypaBHEHME C OOHOM IEPEMEHHOM, YHCIIO KOPHEW JIMHEMHOTO YpaBHEHMS,
pelIeHne JTUHEHWHBIX ypaBHEHUH. COCTaBIIEHHME YPAaBHEHUM IO YCJIOBHIO 3adaud. Pemenue
TEKCTOBBIX 33124 C IIOMOILIBI) YPABHEHHUM.

JluneitHOoe ypaBHEHUE C IBYMsI MIEPEMEHHBIMU U ero rpaduk. CrucreMa JBYyX JTUHEHHBIX
ypaBHEHUHN C JABYyMsI NIEpEMEHHBIMH. PerieHune cucteM ypaBHEHHM CIOCOOOM IMOJCTaHOBKH.
[Ipumeps! pemieHus: TEKCTOBBIX 337a4 C IOMOIIBI CUCTEM YPAaBHEHUM.

DyHKUNHA

Koopaunara toukn Ha npsmou. Yucnosele NpOMEXYTKU. PaccrosHuE Mexay IBYMs
TOYKaMH KOOPJAVUHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcmucca u opAMHATA TOYKH Ha
KOOpJIMHATHOM TuiockocTu. Ilpumepsl rpadukos, 3agaHHbIx Gopmynamu. UteHue rpadukos
peanbHbix 3aBucuMocTeil. Ilonsitue dynkuuu. I'paduk ¢ynkuuu. CBoiicTBa (PyHKIUH.
JIuneitnas ¢pyuknus, e€ rpadpuk. I'paduk ¢pynkuuu y = |X|. I'paduueckoe perreHne JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHECHUM.

8 KIIACC



Yucaa 1 BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uuncina. [loHsatue o0 wuppanuoHasbHOM uucie. JlecsTuuHbie
MPUOJIMIKEHUST UPPAMOHATBHBIX uncen. CBOMCTBA apu(PMETHUECKUX KBAJPATHBIX KOPHEH H
WX TpPUMEHEHHWE K TPeoOpa30BaHUIO YHCIOBBIX  BBIPAKCHUW W BBIYHCIICHUSM.
JleCTBUTENIBLHBIC YHCIIA.

Crenensp ¢ 1enbpIM nokaszarteneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCA.

AJireOpandecKkue BbIPaKeHUSA

KBagpaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIU.

Anrebpanyeckass apoob. OcCHOBHOE CBOMCTBO anreOpamueckoit apoou. CroxeHue,
BBEIYMTAHUE, YMHOKEHHUE, JIeJICHUE anreOpandeckux apodei. PanroHanbHbIe BRIPAKCHHS U UX
npeoOpa3oBaHue.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, popmylia KOpHEH KBajpaTHOTO ypaBHeHHUs. Teopema Buera.
Pemenue ypaBHeHU#, CBOASIIMXCA K JMHEHMHBIM M KBajpaTHbIM. [IpocTteiimme npoOHO-
palOHAIIbHBIE YPABHEHHUS.

I'paduueckas uHTEpHpeTalvs YPAaBHEHUN C JBYMsSI IEPEMEHHBIMU U CUCTEM JIMHEHUHBIX
YPaBHEHUHN C ABYMs IEpEeMEHHBIMU. [IprMepsl peleHuss CUCTEM HEJIMHEWHBIX YPAaBHEHUH C
JIBYMS TIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucmoBble HEpaBEeHCTBA M HX CBOWCTBA. HepaBeHCTBO € OJHOM NIEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIuHeElHbIE HEpaBEHCTBA C OJHOW nepeMeHHOW. CHCTEMBI
JIMHEMHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOYyHKIUU

[Tonsitne pynknuu. O6nacTh ONpeneaeHUus U MHOXKECTBO 3HaueHU PpyHKIuu. CnocoOsl
3a1aHus PyHKIUH.

I'padpux dynkuuu. Urenue cpoiictB ¢yHkuumu no e€ rpaduky. IIpumepsl rpadukos
(GYHKIMIA, OTPaXKAIOIIUX PEATbHBIE TPOIECCHI.

@DYHKIMY, ONMUCKHIBAIONIUE MPSMYI0O U 0OpaTHYIO MPOMOPIHUOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. OyHkupn Y = X2, Y = X3, y = VX, y=|X|. ['padudeckoe peureHne ypaBHEHHH ©
CHUCTEM YPaBHEHUU.

9 KIIACC

Yucjaa v BLIYUCTIEHUS

PanmonanpHbie yncia, UppalvoHalbHbIC YUCIa, KOHEUHbIE U OECKOHEUHbIE JICCATUYHBIE
npoOu. MHOXECTBO JIEUCTBUTEIBHBIX 4YHUCEN, IEeUCTBUTEIbHBIE YHCIIa KaK OECKOHEYHBIC
JecsiTUYHBIe  npoOu. B3auMHO  OAHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
JEVUCTBUTEIILHBIX YACET U KOOPAUHATHOW MPSIMOM.

CpaBHeHHE ACHCTBUTENIBHBIX 4YMCEN, apuMETHUYECKUE ACHCTBUS C JACHCTBUTEIHHBIMU
YHUCIIaMH.

Pa3mepsl 0OBEKTOB OKPYXKAIOMIETO MHUPA, JUIUTEIBHOCTH IMPOIIECCOB B OKPYXKAIOIIEM
MUDE.



[Ipubnu>x€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTH NpUONKeHus. OKpYIJIEHHE 4Yuce.
[Ipukuaka v OUEeHKa PE3yIbTATOB BHIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHEHME. Pemenne ypaBHEHNM, CBOASIIMXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOJAIIMXCA K  KBaJIpaTHBIM.
bukBagpaTtHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUNM TPETbEHM U YETBEPTOM CTEIECHEU
PA3JI0KEHUEM HA MHOKUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHWi.  PemeHme  TEKCTOBBIX — 3ajad
anre0pandecKuM METOIOM.

VYpaBHeHHEe ¢ ABYMs MEPEMEHHBIMH M ero rpaduk. PemeHue cucreM ABYX JHWHEHHBIX
YPaBHEHHI C AByMs MEpPEMEHHbIMU. PelieHue cucrem ABYX YpaBHEHUMN, OAHO M3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOpoi creneHu. ['padguueckas HHTEpripeTanus CUCTEMbl YPAaBHEHHM C
JIBYMSI IIEPEMEHHBIMM.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. PemieHune cucrem JIMHEHWHBIX
HEpaBEHCTB C OJIHOM mepemeHHOM. KBanpaTHeie HepaBeHCTBA. ['paduueckas nHTEpHpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C IBYMS ITIEPEMEHHBIMH.

DOYyHKIUU

KBampatuunas ¢ynkums, e€ rpaduk u cBoictBa. IlapabGona, KOOpJIWHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'padukn Gpyrxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux cBoiicTBa.

YucioBbIe 110CJI€10BATEILHOCTH U IPOrPecCcun

IToHsiTHE YMCTIOBOM MOCIEA0BATEILHOCTU. 3aJaHUE TTOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popmysoit N-ro uieHa.

Apudmernueckass W  reomeTpuyeckas — nporpeccur.  @Dopmynbl  N-TO  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YUJICHOB.

N300paxeHne 4ieHOB apu(pMETUYECKOW M T€OMETPUYECKOM MPOrpeccuid TOYKaMHu Ha
KOOPANHATHOM IJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIUMAIBHBIN POCT. CIOKHBIE TPOLEHTHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJIbTAThl OCBOCHUS TIPOrpaMMbl YYEOHOTOo Kypca «Anredpay
XapaKTEPHU3YIOTCH:

1) naTrpuoTHyYecKoe BOCIUTAHME:

NPOSBJICHUEM UHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHUUCKOW MaTeMaTHKU,
[IEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KEHHUSM POCCHUICKHX MaTEeMaTUKOB U POCCUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K HCIOJIb30BAaHUIO JTUX JOCTWKEHHI B JAPYrUX Haykax u
MPUKIATHBIX chepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM TpaklaHWHA W peajM3allii €ro Ipas.,
MPEJCTAaBICHUEM O MaTeMaTHYECKMX OCHOBax (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYP,
SIBJICHUH, TMPOLIEYP IpakAaHCKOro 0O0IIecTBa (HampuMep, BHIOOPHI, OIIPOCHI), TOTOBHOCTBHIO K
O0OCYXJIEHUIO dTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JIOCTHXKECHUM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX IPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKON Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUYECKUX 3a]a4 MAaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM Ba)XHOCTM MAaTE€MATHYECKOro0 O0pa30oBaHUs Ha MPOTSHKEHHUH
BCEH KU3HU I yCHEIHON MpodecCUOHATBHOM JEATEIHPHOCTH U Pa3BUTUEM HEOOXOJIMMBIX
yYMEHUH, OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM WHAMBHUAYATBbHON TPAaeKTOpUU 0Opa30BaHMUS
Y ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY M ACTETHYECKOMY BOCHPUSTHIO MaTEMAaTHUYECKHX
Oo0OBEKTOB, 3a/Jay, pEIICHUW, PACCYKIEHWW, YMEHHIO BUJETh  MaTeMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTAalMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX IpPEICTaBICHUNA 00
OCHOBHBIX 33aKOHOMEPHOCTAX PAa3BUTHUsI YEJIOBEKa, NPUPOAbI M OOIIECTBA, MOHUMaHUEM
MaTeMaTUYeCKOW HayKd Kak c(]epbl 4eloBEYECKON ACSATENBHOCTH, ATANoOB €€ pa3BUTUA U
3HQUUMOCTH IS Pa3BUTUA UMBWIM3ALMM, OBJIAJICHUEM  SI3bIKOM MATEMaTUKU H
MaTeMaTUYECKOM KyJIbTYypOW KaK CpPEICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM MPOCTEHITUMHU
HaBBIKAMU HCCIIEIOBATENBCKOMN JAESITEIbHOCTH;

6) ¢usuyeckoe Bocnutanue, (GopMHPOBAHME KYJIbTYPbl 310POBbS W
IMOIMOHAJIBLHOIO 0JIarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTHUYECKHWE 3HAHUS B HMHTEPECax CBOETrO 3/I0POBBA,
BEJICHHUS 3/I0pPOBOTO 00pa3a *KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEXKUM 3aHATUN U
OTIIbIXa, pEryisipHas (u3nyueckas aKTUBHOCTb), CHOPMHPOBAHHOCTBHIO HaBbIKa pediekcud,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ TpaBa APYTroro YeIOBeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

OpUEHTallMel Ha MPUMEHEHWE MAaTeMAaTHUYeCKUX 3HaAHUM JJid penieHus 3aj1ad B 00J1acTu
COXPaHHOCTH OKpYXKaroleld cpeipbl, MIaHUPOBAHMS TMOCTYNKOB M OLIEHKHM WX BO3MOXHBIX



HOCJIEACTBUN NIl OKPYXKAIOUIEH CpeJibl, OCO3HAHUEM INIOOAILHOIO XapaKTepa HKOJIOTHYECKUX
npo0JieM U MyTeH X pPELeHUs;

8) ajanTanusa Kk U3MEHSIOIMMCH YCJIOBHSAM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSAX HEONPENEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO JACSITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
JIOAEH, MPpUOOpETaTh B COBMECTHOMN JESTENILHOCTH HOBbIE 3HAHMSI, HABBIKU U KOMIIETEHIIMH U3
OIBITA APYTHX;

HEO0OXOMMOCTBIO B (DOPMHPOBAHUH HOBBIX 3HAHUI, B TOM uncie GOpMyIupoBaTh UJIEH,
MOHATUS, TUIIOTE3bl 00 0OBEKTaX U SABJICHUSAX, B TOM UYHCJIE PAHEE HEU3BECTHBIX, OCO3HABATH
AePUIUTH COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYallMl0, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOLIMH KOHTPMEp, KOPPEKTUPOBATh NPUHHUMAEMBbIE PEIICHUS U
aecTBus, GOpMyIHPOBATH U OIIECHUBATh PUCKU U TIOCTEACTBUA, (POPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTejibLHBIE YHUBEpPCAJIbHBIC yqeﬁnble I[CﬁCTBPIH

ba3oBble 1ornyeckue AecTBUA:

e BBIBJIITh U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB,
MOHATHUM, OTHOLICHUM MEXITY MOHATUAMH, (OPMYJIUPOBATH OMPEACIICHUS MOHATHM,
YCTAaHABJIMBATh CYIIECTBEHHBIA MpPHU3HAK  KJIacCU(UKAIMK, OCHOBAaHUS  JUIsS
000011IeHNs 1 CPAaBHEHMUSI, KPUTEPUHU MTPOBOIMMOTO aHAIN3a;

e BOCIPUHUMATH, POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKJCHHUS: YTBEPAUTEIbHBIC U
OTpUlIATEIbHBIC, EIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBISBIATH MaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MPOTUBOPEUHS B
dakTax, MaHHBIX, HAOJIOJNCHUSIX U YTBEPXKICHUSAX, MpeajaraTb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEYUI;

e JIeNIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M MHIYKTHBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

e pa3bupaTh JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (MpsMble U  OT
MPOTUBHOI0),  MPOBOAUTH  CAaMOCTOSITEJILHO  HECJOXHBIE  JIOKa3aTeIhCTBA
MaTeMaTU4YeCKUX (PaKkTOB, BBICTPAWBATH APTYMEHTAIIUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,

e BbIOMpaTh croco0 peleHus y4yeOHOW 3ajauu (CpaBHMBATH HECKOJBKO BapUaHTOB
pelieHusi, BBIOupaTh HanboJiee MoAXOAAIINN ¢ yU€TOM CaMOCTOSITEIEHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

e HCIOJIb30BAaTh  BOINPOCHl KAk  MCCIEAOBATEIbCKUNA  HMHCTPYMEHT  IO3HAHUS,
(dbopMynrpoBaTh BOIIPOCHI, bukcupyroume MIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITEJIbHO YCTAHABIWBATh HCKOMOE U JaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHUE;

e TMPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA SKCIEPUMEHT,
HEOOJIbIIOE KCCIIEJOBAHUE [0 YCTAHOBIEHHUIO OCOOEHHOCTEM MaTeMaTHYeCKOTo
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOiA;



CaMOCTOSITENIbHO  ()OPMYJIUPOBaTh OOOOIICHWST ¥  BBIBOJABI 1O  pe3yJbTaTaM
IPOBEAEHHOTO HAOIOCHMSI, UCCIICIOBAHMSI, OIICHUBATh JJOCTOBEPHOCTH TOMYyUYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000OIIICHUH;

MPOTHO3WPOBATh  BO3MOXKHOE  pa3BUTHE  TIpollecca, a TakKe  BBIIBUTAThH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh U M30BITOYHOCTh MH(GOPMAIINK, JAHHBIX, HEOOXOAUMBIX
JUISL PELLIEHUS 3a/1a4H;

BBIOMpATh, aHATM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM IMpEICTABICHHUS;

BbIOMpaTh (opMy TMpeACTaBiICHUS HWH(POpMAMKM U WLIIOCTPUPOBATH pEIlllaeMble
3a/layu CXeMaMHu, irarpaMmmamMu, HHOU rpa@ukoi U MX KOMOWHAIUSIMY,

OLICHMBATh HAIEKHOCTh UH(DOPMALIMU TIO KPUTEPHSIM, IPEITI0OKEHHBIM YUUTETIEM WIIH
c(hOpMyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATH U (JOPMYJIMPOBATH CYXKJCHUSI B COOTBETCTBUU C YCIOBUSIMU U EISAMU
oOIlleHus, SICHO, TOYHO, TPAaMOTHO BBIPKATh CBOIO TOUYKY 3pEHHS B YCTHBIX U
MMACBMEHHBIX  TEKCTaX, JaBaTh IMOSCHEHWS TI0 XOMy  peIieHus  3ajadd,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3YNIbTAT;

B XOJe OOCYXXJEHHUs 3aJaBaThb BOIPOCHI 10 CYIIECTBY OOCYXJIaeMON TEMBI,
npo0sIeMbl, pelaeMoi 3a/lauu, BhICKa3bIBaTh WJICU, HAIICJIICHHbIEC Ha MOUCK pEelIeHUs,
COTIOCTaBIIATh CBOM CYXACHUS C CYXKICHHSIMH JPYTHX YYaCTHHKOB JIAAJIOTa,
oOHapyXWBaTh pa3IWUMe W CXOJCTBO TIO3UIMH, B KOPpEKTHOW (opme
(opMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEICTABIIATh PE3YJbTATHI PEIICHHS 3a/1a4i, SKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA,
CaMOCTOSTENIbHO BBHIOMPATh (OpMAT BBICTYIUICHHS C Y4ETOM 3a7ad MpPE3eHTAIH U
0COOEHHOCTEN ayuTOpHUU;

MMOHUMAaTh M KCTOJL30BaTh MPEUMYINECTBA KOMAHJIHOW W WHAMNBUAYATHLHON pabOTHI
Y pelIeHUN YY4EOHBIX MAaTEMATUYECKUX 3a71aY;

OpUHUMATh 1€7b  COBMECTHOW  JIEATENIbHOCTH, IUJIAHUPOBATh  OPTaHU3AIMIO
COBMECTHOUM paboThl, pacnpenessTh BHAB PabOT, TOrOBapuBATHCS, OOCYXIATh
MIPOIIECC U Pe3yiabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYyMNNoOBbIX ¢dopmax palOoThl (00CYXaeHUs, OOMEH MHEHUSIMHU,
MO3TOBBIE MITYPMBI U JPYTHE), BHIOIHATH CBOIO YacTh pabOTHl M KOOPJAHMHUPOBATH
CBOM JICUCTBHSI C IPYTMMH YWICHAMH KOMaH/IbI, OI[CHUBATh Ka4Y€CTBO CBOETO BKJa/a B
00U POIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUS.

PeryjisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

CaMOCTOSTENIbHO COCTAaBJATh IUIAH, AJITOPUTM pElIEHUs 3ajaud (WIM €ro 4acthb),
BBIOMpATh CMOCOO pemieHuss ¢ YYETOM MMEIOMUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTBI PELICHUMN C yYETOM
HOBOM HH(OpMaLUK.

CaMOKOHTpO.H]), AMOIUOHAJIbHBbIN NHTENJIEKT:



e BIAJETh CIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIS IPOLIECCa U PE3YyJIbTaTa PEIICHHUS
MaTeMaTU4eCKOH 3a/1a4H;

e IMPEABUAECTH TPYIHOCTU, KOTOPbIE MOI'YT BO3HUKHYTH IIPU PELIECHUH 3a7a4U, BHOCUTH
KOPPEKTHUBBI B I€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, HAMIEHHBIX OIIMOOK,
BBIIBIICHHBIX TPYAHOCTEM;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTHU ITIOCTABIICHHOMN LIEIU U YCIOBUAM,
OOBSCHATh NPUYMHBI JOCTHKEHUS WM HEIOCTHKEHUS LEJH, HAaXOOUTh OIINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuenus B 7 kJjacce OOyYarONIUICS TOMYYUT CICIYIONIUE TMPEIMETHBIC
pe3yJIbTaThI:

Yuciaa 1 BBIYUCTCHUSA

BbInonHATh, codyeTass yCTHbIE U NMUCBMEHHbBIE NPUEMBI, apu(PMETHUYECKUE NEUCTBHS C
palMOHAIBHBIMUA YUCIAMH.

Haxonuth 3Ha4ueHHs] YMCIOBBIX BBIPAXKEHHI, MPUMEHATh Pa3HOOOpa3HblE CHOCOOBI U
OpUEMBbl BBIYMCIICHUS 3HAUYEHUU JPOOHBIX BBIPAXKEHUH, cOAEpKalluX OOBIKHOBEHHBIE U
JECSITUUHBIE JPOOH.

[lepexoauTh OT 01HOM (OPMBI 3aIUCH YHUCEIN K ApYyroi (mpeoOpa3oBbIBaTh AECITUUYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YAaCTHOCTU B OECKOHEUHYIO
JECATHYHYIO IpOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyTJIsITh ynca.

BBINONHATS NPUKKUIKY U OLEHKY pe3yJibTaTa BbIYMCICHUN, OLIEHKY 3HaYE€HUN YHCIOBBIX
BBIPKECHU. BBIMOMHATE NEMCTBUS CO CTENEHAMH C HATYPAJIbHBIMU MTOKA3aTEIAMH.

IIpuMeHATh NPU3HAKYU JEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.

PemaTte npakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBSA3aHHBIE C OTHOIIEHHEM BEJIMYMH,
MPONMOPIMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMU, MHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS
3a/1a4y ¢ y4ETOM OIrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs

Hcnonp30BaTh anreOpanyeckyrd TEPMUHOJIOTHIO W CHUMBOJIMKY, HpPUMEHITh €€ B
IPOLIECCE OCBOCHUS Y4eOHOro MaTepuaia.

Haxonuthb 3HaueHMst OyKBEHHBIX BBIPAKEHUN MTPH 33JaHHBIX 3HAYECHUAX IEPEMEHHBIX.

BoinonHsaTe npeodpa3zoBaHus LEIOr0 BIPAKEHUS B MHOTOWIEH MTPUBEICHUEM MOA0OHBIX
clIaraeMbIX, paCKphITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYJIEHA HA MHOTOWIEH M MHOIOWJIEHa Ha MHOIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3yioKEHUE MHOTOWIEHOB Ha MHOMHUTEIM C MOMOUIBIO BBIHECEHHUS 3a
CKOOKHU OOIIEro MHOXKHTEJISA, TPYIIUPOBKH ClaraéMbIX, MPUMEHEHHS (POPMYJT COKPAIIEHHOTO
YMHOKECHHUS.

[IpumensTb TpeoOpa3oBaHUS MHOTOWIEHOB JUIsl pELIEHUS pa3jiMuHbIX 33434 U3
MaTE€MAaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.



Hcnonp30BaTh CBOICTBA CTENEHEN C HATYPAJIbHBIMU MTOKA3aTEISIMU IS IPe0Opa3oBaHUs
BBIPAKECHU .

YpaBHeHUs U HEPABEHCTBA

Pemars nuHelHbIE YypaBHEHUs ¢ OJHOM NMEPEMEHHOM, NPUMEHSASA IIPaBUJIa MEPEX0aa OT
HMCXOJHOTO YpPaBHEHUS K PaBHOCWIBHOMY eMy. lIpoBepsATh, ABISETCA U YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObl TP PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX CUCTEM.

[lonGupats mpuMepbl Map YHCEN, SBJSIOMIMXCSA PEIICHHEM JIHMHEHMHOro ypaBHEHHUS C
JIBYMSI IEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOW IUIOCKOCTH TpaduK JIMHEWHOTO YpaBHEHUS C JBYMs
EPEMEHHBIMHU, MIOJIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPABHEHUS.

Pemate cuctembl ABYX JIMHEWHBIX YpaBHEHUU C ABYMs IIEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.

CocrtaBisaTe ¥ pemaTh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX YPAaBHEHUU IIO
YCIIOBUIO 3aJa4d, UHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM 33Ja4M ITOJYyYEHHBIN
pe3yabTar.

DOyHKUUHA

N300paxaTh Ha KOOPJIMHATHOM MNpPAMOKW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTpPE3KH, HHTEpBAJIbl, 3alUChIBaTh YHUCJIOBBIE IPOMEXKYTKH Ha
areOpanvyeckoM si3bIKe.

OTrMeyaTp B KOOPJMHATHOM IIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJAMHATaM, CTPOUTH
rpaduku TuHENHbIX QyHKUUA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOILIBIO (PYHKIUN H3BECTHBIE 3aBHUCHMOCTH MEXIY BEJIMYMHAMU:
CKOpOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTb, ITPOU3BOINUTEIBHOCTD, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumats rpaduyeckuii crnocod mpeacTaBieHUus U aHanu3a UHGOpMaIuU, U3BJIEKaTh U
MHTEPHPETUPOBATH UH(HOPMALINIO U3 TPAPUKOB PEATbHBIX MPOLECCOB U 3aBUCUMOCTEN.

K kxonHiy oOyueHuss B 8 kjacce oOydarommuiics HOJYYUT CJEAYIOLIME IpeIMETHbIE
pEe3yNbTaTHI:

Yucia 1 BbIYUCICHUSA

Hcnonp30BaTh HayalbHBIE MPEICTABICHUS O MHOXKECTBE IEHCTBUTENBHBIX YHUCEN IS
CpPaBHEHUS, OKPYIJICHUS U BBIYMCIEHUH, M300pakaTh JEHCTBUTEIbHBIE YHCIIA TOYKAMHU Ha
KOOPJUHATHOM MPAMOM.

[IpumensTh NOHATHE apU(METHUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHbHIE
KODHHU, UCHOJIb3ys TNpHU HEOOXOJUMOCTH KAaJbKYJSTOpP, BBIOIHATH MpeoOpa3oBaHus
BBIPAKEHU, COAEPKAIINX KBAIPATHBIE KOPHU, UCITOJIb3YS CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MalbIX YHCENl C MOMOUIbIO NECATUYHBIX IpoOed u
crenenel yncina 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHATh MOHSATHE CTENEHU C UEJIbIM IOKA3aTeNIeM, BBINOJIHATh MpPeoOpa3zoBaHUs
BBIPAXKEHUN, COAEPKAIIMNX CTENEHU C LEIbIM MOKA3aTENEM.

BbINONMHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PAllMOHAIBHBIX BBIPAXKEHUNH HA OCHOBE
MpaBWJI ACUCTBUI HaJ MHOTOWIEHAMH U anreOpandyecKuMu JpOoOsIMH.



PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHsaTy mpeoOpa3oBaHUs BBIPAKEHUN I pEIICHUS pa3IuyHbIX 3a7a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pewmars nuHenHbIE, KBaAPATHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS, CBOMISIIMECS K
HUM, CUCTEMBI JIByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOOUTH MpOCTENIINE UCCIIEN0OBAHUS YPABHEHUI U CUCTEM YPABHEHHUI, B TOM YUCJE C
NpUMEHEHHEM TpaduyecKuX IMpeacTaBIeHU (yCTaHaBIMBaTh, MMEET JH YPaBHEHHE WIIH
CUCTEMa YpaBHEHUI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoYee).

[lepexonuth OT cinoBecHOM (OPMYIHMPOBKU 3amaud K €€ anreOpanyecKod MOJEIH ¢
NOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpaBHEHUW, HHTEPHPETHPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MTOJTYyYEHHBINA PE3YJIbTAaT.

[IprMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUSA, OLEHKH, pEIIaTh
JMHEWHBbIE HEPABEHCTBA C OJHOM MEPEeMEHHOM M HX CHUCTEMBI, JaBaTh rpadUuecKyro
WJUTIOCTPALIMIO MHOXKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[lonumaTte ¥ HUCNONB30BaTh (YHKIMOHATIBHBIE TIOHSATHUS U SA3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHUS), ONpPENENsATh 3HauyeHWe (YHKUHUHU MO 3HAYEHHIO apryMeHTa,
ONpeaeNsITh CBOMCTBA (PYHKLIHHU 10 €€ rpaduKy.

Ctpouts rpaduku 3JIeMEeHTapHBIX (GYHKIIUA BUA:

y = k/X, y = x2, y = X3,y = |X|, Y = VX, OnHCBIBAaTH CBOMCTBA YHCIOBON (DYHKIMH IO €8
rpaduky.

K koniy oOyuenuss B 9 kijacce oOydaromuiicsi MOJYYHUT CIEAYIONIAE MPEIMETHbBIC
pEe3yJbTaThI:

Yucaa 1 BIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BoinonsaTe apudpMeTryeckre ASCTBUS C pallMOHAIBHBIMU YUCIIAMH, COUETast YCTHBIE U
MUChbMEHHBIE TPUEMBI, BBITIOJIHATH BHIYUCIICHUS C UPPALMOHATLHBIMU YHUCIAMH.

HaxoauTe 3HaueHUs cTeENEHen ¢ UENbIMU NTOKA3aTEIAMU U KOPHEW, BBIYMCIISITh 3HAUECHUS
YU CJIOBBIX BBIPAKECHUMU.

OKpyIJisiTh JIEMCTBUTEIBHBIE YHWCIIA, BBINOJIHATh MPUKHUAKY PE3YJIbTaTa BBIYHCICHUMH,
OILIEHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEHHBIE W KBaJpaTHbIE YpaBHEHUS, YPABHEHUS, CBOMSIIHECS K HUM,
npocTeiiiye ApoOHO-paloOHaIbHbBIE YPABHEHUS.

Pemats cucteMbl JBYyX JIMHEHHBIX YPaBHEHUH C ABYMSI IEPEMEHHBIMU U CUCTEMbI JBYX
YpPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIISIETCS TMHEUHBIM.

Pemate TeKCTOBBIE 3aayu anredOpanvyeckuM CrnocoOOM C TIOMOIIBIO COCTaBIEHUS
YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUU C JBYMS IEPEMEHHBIMU.

[IpoBoauTh MpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C
NpUMEHEHUEM TpauuecKux MpeacTaBieHui (yCcTaHaBIIMBaTh, MUMEET JIM ypaBHEHUE WU
CUCTEMa YpaBHEHUI pelIeHusl, €CIIM UMEET, TO CKOJIbKO, U ITpoyee).



Pemate nuHelHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cuctemMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, N300paKaTh PEIIEHNE CUCTEMbl HEPABEHCTB HA YHUCIOBOM MPSMOH,
3aIACBIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PEIICHUM PA3JIMYHBIX 3a7a4.

DOyHKUUHA

PacmoznaBaTh pyHKIMHM M3Y4CHHBIX BUIOB. [ToKa3bpIBaTh CXEMAaTHUECKH PACIIOIOKECHUE

Ha KOOPJIMHATHOW IJIOCKOCTU TpadukoB GpyHKIMi Buaa: Y = KX,y = kx + b, y = k/x,y = ax2 +
bx + ¢,y = X3,y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHH KO3(p(HIUEHTOB, OMHCHIBATD
CBOMCTBA (PYHKIIMIA.

Crpouth U U300pakaTh CXEMAaTUYECKH Tpa@UKU KBAaJPATUYHBIX (PYHKLHH, ONKCHIBATH
CBOMCTBA KBaIpaTUUHBIX (PYHKLUHN MO UX rpapuKam.

Pacno3naBaTh KBaJpaTH4yHyr0 (QYHKUHUIO 10 (opmyse, NPUBOJIUTH MPUMEPHI
KBaJAPAaTUYHBIX (DYHKIMI U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPUHU.

Yuca0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCUH

Pacnio3zHaBaTh apupMETHUECKYIO U T€OMETPUUYECKYIO ITPOIPECCUU MIPH PAa3HBIX crocodax
3a/1aHHUsL.

BBINONHATS BBIYKMCIEHHUS C MCHOJb30BaHUEM (OpMYJ N-TO WieHAa apu(pMEeTHYEeCKOu H
r€OMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YWICHOB.

N3006paxaTh 4ieHbl NOCIEI0BATENBHOCTH TOUKAMHU Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemate 3a1aum, CBS3aHHBIE C YHCIIOBBIMU ITOCIEA0BATEIILHOCTMHA, B TOM YHUCIIE 33]1a4U
U3 pealibHOM JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3/1esioB U TeM Kontposbubie | I[IpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIe
NMPOrpamMMbl padoTsI padoThbI
pecypchbl
Yucna u
1 BBIYMCJICHHUS. 25 1 bubmuorexa [IOK
PaunonansHbie https://m.edsoo.ru/7f415b90
qrcia
5 Anrebpanueckue 97 1 Bu6muotexa [JOK
BBIPAKECHUS https://m.edso0o.ru/7f415b90
3 YpaBHenus u 20 1 bubmmoreka [JOK
HEpPaBEHCTBA https://m.edso00.ru/7f415b90
4 Koopaunatst u 29 1 bubnunoreka LIOK
rpaduxu. OyHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 8 1 bubmmoreka [JOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (uudgposrbie)
pa3iesioB H TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoThl
pecypcbl
Uucna n
1 BBIYHMCIICHHS 15 bubmorexa LOK
' https://m.edsoo.ru/7f417af8
KBanparHsie KopHU
Yucna u
5 BBIYMCJICHHUS. 7 bubmuorexa [IOK
Crernens ¢ 1eapIM https://m.edsoo.ru/7f417af8
MoKa3aTeJieM
Anrebpanueckue
3 BBIPAKCHUS. 5 1 Bbu6mmoteka [JOK
KBangpaTubiit https://m.edsoo.ru/7f417af8
TpEXUIICH
Anrebpanueckue
4 BBIPOKCHHS. 15 1 bubnnorexa [JOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
IpoOb
VYpaBHeHus u
5 HEPaBEHCTBA. 15 1 bubnuoreka [IOK
KBanpatusie https://m.edsoo.ru/7f417af8
ypaBHECHUS
VYpaBHeHus u
6 HEPABCHCTBA 13 bubmorexa LOK
p ) . https://m.edso0o.ru/7f417af8
CucreMbl ypaBHEHUN
YpaBHeHus u
7 H: ABEHCTBA 12 1 bubmorexa LOK
p ' https://m.edsoo.ru/7f417af8
Hepasencra
3 @®yHkuuu. OCHOBHBIE 5 bubmmnoreka HOK
MTOHATUSA https://m.edsoo.ru/7f417af8
9 Oynkuuu. YucnoBbie 3 bu6nunorexa LIOK
byHKIIN https://m.edso00.ru/7f417af8
10 [ToBTOpEHUE M 7 1 bubmuotexa [IOK
00o0rieHne https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudgposrbie)
pa3/ieioB U TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoTbI
pecypchl
Uwucna v BBIYUCIICHHUS.
1 JlelicTBUTEIIbHBIC 9 bubmmorexa [IOK
https://m.edso0.ru/7f419d08
qucia
YpaBHeHus u

5 HEPaBEHCTBA. 14 1 bubnuoreka [JOK
YpaBHEHUS C OTHOU https://m.eds00.ru/7f419d08
MEPEMEHHOM
YpaBHeHus u

3 HEpaBEHCTBA 14 1 bubmorexa OK

P ' . https://m.eds00.ru/7f419d08
Cucremsbl ypaBHEHUI
YpaBHEeHUd U
4 Hep aBEHCTBA 16 1 bubmorexa OK
P i https://m.eds00.ru/7f419d08
Hepagenctpa
bubnuoreka [{OK

> Oynxunn 16 . https://m.edso0.ru/7f419d08

5 YucoBkie 15 1 bubnunoreka LIOK
OCJIE0BAaTEIILHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpEHUE,

7 0000111EHHE, 18 1 bubmuorexa [JOK
CHCTeMaTHu3aIus https://m.edsoo.ru/7f419d08
3HAaHUU

OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08







HHOACHUTEJBHASA 3AIINCKA

I'eomeTpus Kak OJMH M3 OCHOBHBIX PA3/EJI0B IMIKOJIBHOM MAaTEMATUKH, UMEIOIIUN CBOEH
HEebl0 00ECIeYnTh M3YYEHHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHHWH U B3aWMHOE
PACIIOJIOKEHUE, OMUPAETCS HA JIOTHYECKYIO, OKA3aTENIbHYI0 JIMHUIO. LIEHHOCTh W3y4deHHs
reOMETpUM Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs 3aKIOYaeTcss B TOM, UTO
OOy4YaronIuiicss Y4YUTCA NPOBOJAUTH JOKAa3aTEIbHbIE PACCYKJIECHUS, CTPOUTH JIOTUYECKHE
YMO3aKIIFOUEHHS], I0KA3bIBaTh UCTUHHBIE YTBEPKJIECHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM,
MPOBOJIUTh  PACCYXKACHUS «OT MPOTUBHOIO», OTJIMYaTh CBOMCTBA OT MPU3HAKOB,
(dbopMyIupOBaTh OOPATHBIE YTBEPKICHUS.

BTopoii enpio n3ydeHus: TEOMETPUM SIBJISIETCS UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA IIPU
pELIEHNN KaK MaTeMaTHYEeCKUX, TaK M IMPAKTHYECKUX 3a]ad, BCTPEHAIOUIUXCS B PEAbHON
KU3HU. OOy4aromuics JOJDKEH HAYYUThCS ONPEEIUTh T€OMETPUUECKYIO (DUTYpPY, ONMUCATH
CJIOBaMHU JAHHBIA YEPTEX WIM PUCYHOK, HANTH IUIOLIAJb 3€MEIBHOIO Y4acTKa, PacCUMTATh
HEOOXOJUMYIO JJIMHY OITOBOJOKOHHOTO Kalenst wid TpeOyemble pa3Mepbl rapaxa Jyis
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTENIbHAS TMHUS B U3YUYEHUU T€OMETPHH.
[Ipu pemenun 3a7ad  MPAKTHYECKOTO  XapakTepa OOyYarolUHCA YYUTCA CTPOUTh
MaTE€MaTUYECKHE MOJENN pEeaJbHbIX XU3HEHHBIX CHUTYallUid, MPOBOJIUTH BBIYUCICHUS H
OLICHMBATh aJICKBATHOCTH IIOJIyYEHHOT'O pe3yibTaTa.

Kpaiine BaxxHO MOMUYEPKUBATH CBS3U T€OMETPUM C JIPYTUMHU YYEOHBIMU TpPEIMETaMU,
MOTHUBUPOBATh  MCIOJB30BaTh  OMNPEACIICHUS TE€OMETPUYECKHX (Uryp U  TOHSITH,
JEMOHCTPUPOBATh MPUMEHEHUE TMOJYYCHHBIX YMEHH B (U3MKE U TEXHUKE. OTH CBS3H
HauOoJee sIPKo BUIHBI B TeMaxX «BekTopsn», « TpuronomeTpuyeckue COOTHOIICHUs», «MeToa
koopauHat» u «Teopema [ludaropay.

VYuebnniii kypc «I'eomMeTpus» BKIIOUAET CIICIYIONINE OCHOBHBIE Pa3feibl COJAEPIKAHUS:
«I'eomeTpuueckue GUrypel U HUX CBOHCTBa», «VI3MepeHHE T'€OMETPUYECKHX BEIUYUHY,
«JlexapToBbl KOOpAMHATBI HAa IUIOCKOCTH», «BekTope», «/IBUKEHHS IUIOCKOCTHY,
«IIpeobpazoBanust MOTOOUN.

Ha uzyuenue yuebnoro kypca «I'eomerpusi» orBoautcsa 204 gaca: B 7 kiacce — 68 gacos
(2 gaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Hezel0), B 9 kitacce — 68 yacoB (2 yaca B
HEJICITIO).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

HavaneHble noHsTHs reometpud. Touka, mpsmas, OTpe3OK, Jdyd. Yrod. Buasl yrios.
BeprukanbHbele W cMexHble yriabel. buccekrpuca yrma. JlomaHasg, MHOIOYrOJIbHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

Cummerpuunble  urypbl. OCHOBHbIE CBOWCTBa oOceBod cuMMeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIIEM MHpE.

OCHOBHBIE TIOCTPOEHHUS C IMOMOLIBIO LHMPKYJIS M JHHEWKU. TpeyrospHHUK. BbicoTa,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpEyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M TpPU3HAKU pPABHOOEAPEHHOro TpeyrojibHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CBONCTBA U NMPU3HAKYU NapAJLIEIBHBIX NpsMbIX. CymMMa yIiloB TpeyroJbHHUKA. BHEmHNE
YTJIBI TPEYTOJIbHUKA.

[IpssmMoyrosibHBIM TpeyroJbHUK. CBOWCTBO MEIMAHBI IMPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K TIUNoTeHy3e. IIpu3Haku paBeHCTBA MNPAMOYIOJIBHBIX TPEYIOJIbHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTI0oM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEM YIJie U OOJIbIIEH CTOPOHE TPEeYroJbHUKA. [IepreHIuKyYIsp U HAKIOHHAS.

I'eomerpuyeckoe MecTo TOYeK. buccekrpuca yria M CEpeaUHHBINA IEPIEHIUKYISP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTa TOYECK.

OkpyXHOCTb M Kpyr, XOpAa W JAHAMETpP, MX CBOWCTBAa. B3anMHOe pacronoxeHue
OKPYKHOCTH M mpsimMoil. KacarenbHas u cekymas K OKpy:KHOCTH. OKpYyKHOCTb, BIIUCAHHAs B
yroJi. BnucaHnHas 1 onrcaHHasi OKpY»KHOCTH TPEYTOJIbHHUKA.

8 KJIACC

UYerpipéxyronpauku. [lapamnenorpaMm, €ro nmpu3HakKu M CBOWCTBA. YacTHeIE Ciyyau
napajuiesorpaMmMoB (pSIMOYTOJIBHUK, pOMO, KBaapaT), UX MPHU3HAKK U CBOMCTBa. Tpamenws,
paBHOOOKas Tparenusi, €€ CBOMCTBA U Mpu3HaKku. [IpsMoyronapHas Tpamnemusi.

Meton ynBoenus meauanbl. LlenTpanpHas cummerpud. Teopema daneca u TeopemMa o
MPONOPLUHUOHAIBHBIX OTPE3KaxX.

CpenHue JTMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[TogoGue TpeyroapHuKoB, KodhdumueHT nmogodus. [Ipusnaku mogo0ust TPEyroJbHUKOB.
[Tpumenenne mogo0us IpH PEIICHUH MPAKTHYECKUX 3a1a4.

CgoiicTBa momaae reomerpudeckux ¢uryp. Gopmynsl 1isl MIOMAAN TPEYTOIbHUKA,
napajsuiesiorpamMmma, pomoa u tpaneruu. OTHOIIEHUE TIONIaIeH MoI00HBIX QUryp.

Brruucnenue mionianei TpeyroJIbHUKOB 1 MHOTOYTOJILBHUKOB Ha KJIETYaTON Oymare.

Teopema I[ludaropa. IMpumenenue Teopemsl [ludaropa npu pemeHUN MPAKTHISCKUX
3a1ad4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrija IMpsAMOYTOJIbBHOTO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIeCTBO. TpuroHomerpuieckue GpyHkuuu yrios B 30, 45 u 60°.



Bnucannbie U LIEHTpaibHBIE YTJbl, YTOJ MEXIY KacaTeJIbHOW M XOPIAOH. YTIbI MEXIY
XOpAaMu U CEeKyIIUMH. BrucaHHbIE W ONUCaHHbIE YETHIPEXYTOJbHUKHU. B3aumHoe
pacnoyioxkeHue JByX OKpyxkHocTed. Kacanue oxpyxHocTeil. OOmiue kacaTenbHble K ABYM
OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TaHreHc yrioB ot 0 go 180°. OCHOBHOE TPHUTrOHOMETPUYECKOE
TOX1eCTBO. POPMYIIbI IPUBEICHUS.

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHue
IPAaKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O MpPOU3BEAECHUU OTPE3KOB XOpJ, TEOPEMBI O TMPOU3BEACHUH OTPE3KOB
CEKYIIUX, TEOpPEMA O KBAIpaTe KacaTeIbHOM.

BekTtop, nmnuHa (MOAyJb) BEKTOpa, COHANpPAaBICHHBIE BEKTOPbI, IMPOTHUBOIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUd Haj
BeKTOpaMu. Pa3nokeHue BeKTopa IO JBYM HEKOJUIMHEAapHbIM BekTtopaMm. KoopanHatbl
BekTopa. CKalsipHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE ISl HAXOXKICHHUS ITTMH U YTJIOB.

JlekapTOBbl KOOPJAMHATBI Ha IIJIOCKOCTH. YPABHEHUS MPAMONM M OKPYKHOCTH B
KOOpPJIMHATAX, [IEPECEYEHUE OKPYKHOCTEN U NMPSAMBIX. MeToa KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlnnHA OKpyxkHOCTH. ['pagycHas m paauanHHas Mmepa
yIJIa, BBIYMCIICHHUE JUIMH QYT OKpYKHOCTEH. [Inomanp kpyra, cekropa, CerMeHTa.

JIBUKEHHUS  IJIOCKOCTM M BHYTPEHHHE CUMMETpUH  Guryp (3j1eMeHTapHbIe
npencrasiienus). [lapannensHbiii nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTaThbl OCBOCHHS MPOrpaMMbl ydeOHOro Kypca «l'eoMmerpus»
XapaKTEPHU3YIOTCH:

1) maTpuoTHYecKoe BOCIUTAHHE:

NPOSBJICHUEM UHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHUUCKOW MaTeMaTHKU,
[IEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KEHHUSM POCCHUICKHX MaTEeMaTUKOB U POCCUUCKOU
MaTeMaTUYECKOW IIKOJIbI, K HCIOJIb30BAaHUIO 3TUX JOCTHKEHUU B JPYrMX HayKax H
MPUKIATHBIX chepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM TpaklaHWHA W peajM3allii €ro Ipas.,
MPEJCTAaBICHUEM O MaTeMaTHYECKMX OCHOBax (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYP,
SIBJICHUH, TPOLETYyp Ipa’kAaHCKOro 00IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJIEHUIO dTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JIOCTHXKECHUM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX IPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YaCTHE B PEIICHUU MPAKTUYECKUX 3a]ad MaTEeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHWEM Ba)XHOCTM MAaTE€MATHYECKOro0 O0pa30oBaHUs Ha MPOTSHKEHHUH
BCEH KU3HU I yCHEIHON MpodecCUOHATBHOM JEATEIHPHOCTH U Pa3BUTUEM HEOOXOJIMMBIX
yYMEHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM HHAMBHUAYATbHON TPAGKTOPUU OOpa30BaHUS
Y ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY M ACTETHYECKOMY BOCHPUSTHIO MaTEMAaTHUYECKHX
OOBEKTOB, 3a/Jay, pEIICHUH, PACCYXKIACHUH, YMEHHUIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTAalMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX IpPEICTaBICHUNA 00
OCHOBHBIX 33aKOHOMEPHOCTAX PAa3BUTHUsI YEJIOBEKa, NPUPOAbI M OOIIECTBA, MOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl YelOBEYECKOW JIeSTETbHOCTH, JTalloB €€ pa3BUTHUS U
3HQUUMOCTH IS Pa3BUTUA UMBWIM3ALMM, OBJIAJICHUEM  SI3bIKOM MATEMaTUKU H
MaTeMaTUYECKOM KYJbTYpOM Kak CpPEJCTBOM IO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEHUIINMHU
HaBBIKAMH HCCIIEIOBATEIbCKOM 1ESITEIbHOCTH;

6) ¢usuyeckoe Bocnutanue, (GopMHPOBAHME KYJLTYPbl  310POBbS W
IMOIMOHAJIBLHOIO 0JIarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTHUYECKHWE 3HAHUS B HMHTEPECax CBOETrO 3/I0POBBA,
BEJICHHUS 3/I0pPOBOTO 00pa3a *KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEXKUM 3aHATUN U
OTIIbIXa, peryisipHas Qu3nyeckass aKTUBHOCTb), C(POPMHUPOBAHHOCTBHIO HaBbIKa pediekcuw,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ TpaBa APYTroro YeIOBeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

OpUEHTallMel Ha MPUMEHEHWE MAaTeMAaTHUYeCKUX 3HaAHUM JJid penieHus 3aj1ad B 00J1acTu
COXPaHHOCTH OKpYXKalolleld cpeibl, MIAaHUPOBAHMUS TOCTYMKOB M OIEHKH MX BO3MOXKHBIX



HOCJIEACTBUN NIl OKPYXKAIOUIEH CpeJibl, OCO3HAHUEM INIOOAILHOIO XapaKTepa HKOJIOTHYECKUX
npo0JieM U MyTeH X pPELeHUs;

8) ajanTanusa Kk U3MEHSIOIMMCH YCJIOBHSAM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSX HEONPENEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO JACSITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
JIOAEH, MPpUOOpETaTh B COBMECTHOMN JESTENILHOCTH HOBbIE 3HAHMSI, HABBIKU U KOMIIETEHIIMH U3
OIBITA APYTHX;

HEO0OXOMMOCTBIO B (DOPMHPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie GOpMyIHpPOBATh UACH,
MOHATUS, TUIIOTE3bl 00 0OBEKTaX U SABJICHUSAX, B TOM UYHCJIE PAHEE HEU3BECTHBIX, OCO3HABATH
AePUIUTH COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYallMl0, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATh NPUHUMAEMBbIE PEIICHUS U
aecTBus, GOpMyIHPOBATH U OIIECHUBATh PUCKU U TIOCTEACTBUA, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHUBEPCAaJIbHbIE Y4eOHbIe 1eiiCTBUA

Ba3oBble jiornyeckue aeiicTBUS:

e BBIABJSITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMATHYCCKUX OOBEKTOB,
MOHSATUH, OTHOIICHUM MEXIy MOHATHUSAMHU, (HOPMYIUPOBATH OMPEICICHUS MOHITHH,
yCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS sl 0000IIECHUS
U CpaBHEHUS, KPUTEPUU ITPOBOJIMMOTO aHAIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIBHBIC U
OTpULIaTeIbHBIC, SIUHUIHBIC, YACTHBIC U OOITUE, YCIOBHBIC,

e BBIABJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOPEUns B (hakTax,
JAHHBIX, HAOJIOJEHUSX U YTBEPXKICHUSX, TpeajiaraTh KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

e JIeTIaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTHMKH, ACAYKTHBHBIX U WHIYKTHBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e paszbupaTh JOKa3aTelbCTBA MAaTEMaTUYECKUX YTBEPXKICHHM (MpsAMble U  OT
IPOTUBHOTO), IPOBOJIUTH CaMOCTOSATEIILHO HECJIOKHBIC JI0Ka3aTeNbCTBA
MareMaTHudecknXx (aKkToB, BBICTpAWBaTh APTYMCHTAIMIO, NPUBOAWTH TPUMEPHI M
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpaTh CIoco0 perieHus: y4eOHOW 3amaun (CpaBHHUBATh HECKOJIHKO BapHUAHTOB
penieHus, BLIONpaTh HanOoJIee MOIXO AN ¢ YIETOM CaMOCTOSITEIHHO BBIEICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBaTeIbCcKue 1eiiCTBUS:

e HCIOJB30BaTh  BOMPOCHI  KAaK  HCCIEAOBATCIIBCKUH  MHCTPYMEHT  TTO3HAHWSA,
dbopMynrpoBaTh BOMPOCHI, (PUKCHUPYIOIIHE TPOTUBOPEUnE, MPoOdIeMy, CAMOCTOSTEIHLHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OPMHPOBATH THIIOTE3Y, ApTyMEHTHUPOBATH CBOIO
TIO3UIINI0, MHCHHE,



IIPOBOJUTL TI0 CAMOCTOSITEIBHO COCTABJICHHOMY IUTAaHY HECJIOXKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHME [0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTro
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXKIY COOOIA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIEHUS W  BBIBOABI IO  PE3yibTaTam
MPOBEAEHHOTO HAOIIOACHUS, MCCIICIOBAHMUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX
PE3yNbTaTOB, BEIBOJIOB M 000OIICHUI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TaK)KE BBIABUTATH MPEATIONO0KCHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTHh MH(OpPMALMU, JAHHBIX, HEOOXOAMMBIX
IUIS PELICHUs 3aa4H;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W MHTEPIPETUPOBATH HMH(OPMALIUIO
Pa3IMYHBIX BUJOB U (HOPM IMpEICTaBICHHUS;

BBIOMPATH (POPMY MPEACTABICHUS HHPOPMALIMHA U WIUTFOCTPUPOBATH PELIAEMbIE 33/1a4l
CX€MaMH, AMarpaMMaMy, HHOU rpaduKoi U X KOMOMHALIUAMY;

OLICHMBATh HAJ&KHOCTh MH(GOPMALIMU MO KPUTEPUSAM, MPEIIOKEHHBIM YUUTEIEM WIN
c(hOpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

BOCIIPUHUMATH U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMH U LETSIMH
OOlIeHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOAY PElICHUs 3a7auld, KOMMEHTHPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

B X0/i€ OOCY>KJICHHSI 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOW TEMBbI, TPOOIEMBI,
pelraeMoil 3a1auu, BRICKa3bIBaTh UJICH, HAIIETICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIISITh
CBOM CYXKJICHHUS C CY>KJIEHUSIMU JAPYTUX YYACTHUKOB JMajora, OOHapyKUBaTh pazinune
U CXOJCTBO NO3MUIMHI, B KOPPEKTHOM (opme (QOpMyIMpOBaTh pPAa3HOIIACHS, CBOU
BO3PaKEHUS;

MPENICTaBIATh PE3yIbTaThl PEIICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIICIOBAHMs, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3ajad MPE3eHTAlUu U
0COOEHHOCTEH ayTUuTOpHUY;

NOHMMAaTh M HUCHOJB30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHIAMBUAYATbHOM pabOTHI
MIPH PEIICHNN Y4EeOHBIX MaTeMaTHUECKHX 3a7a4;

MPUHUMATD I€JIb COBMECTHOM NIEATENHHOCTH, TIIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeaeNsaTh BUABI pabOT, JOTOBapUBATHLCS, 00CYKIATh MPOIIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B TPyNMoBbIX ¢GopMax paboTsl (00CyX)IeHus, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI U ApPYTHE), BBHIMOIHITh CBOI YacTh PabOThI M KOOPAMHUPOBATH
CBOM JICHUCTBUS C APYTMMHU YICHaMHU KOMaHbl, OIICHUBATh KaueCTBO CBOETO BKJIA/a B
OOUIH MPOIYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:



e CAMOCTOSATENILHO COCTaBIATH IUIaH, ajJrOPUTM peEIIeHUs 3ahadd (WIM €ro 4YacTh),
BBIOMpPATh CIOCOO pEHIeHHS C YYETOM HMMEIOIUXCS PecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTHUPOBATh BAPHAHTHI PEIIEHUH C y4EéTOM
HOBOM HH(OpMaIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

e BJAJETHh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yibTara pPelieHus
MaTeMaTH4ecKOoi 3a/1auu;

e TIPEIBUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IPH PEIICHUH 337aud, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAMIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

e OLIGHUBATh COOTBETCTBUE pEe3yJIbTaTa JESATEIHLHOCTH MOCTABICHHOM LENHU U YCIOBHSIM,
OOBSICHATH TMPHUYUHBI JOCTM)KEHUS WIM HEIOCTHIKCHUS LEIH, HaXOIHUTb OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 kJjacce oOOyd4arolUCs MOJYYHUT CICAYIONIUE MPEIMETHbIC
pEe3yJbTaThI:

Pacnio3HaBaTh M3y4yeHHBIE TIE€OMETPUYECKHE (UTYpBI, ONpPENEIsITh HUX B3aMMHOE
pacnoJioKeHue, U300paxaTh I€OMETPUYECKHUE (PUTYpbI, BBINOJHATH YEPTEXKHU IO YCIOBUIO
3amaun. VI3MepATh JIMHEWHBIE W YIJIOBBIE BEJIIMYMHBI. Pemarhs 3a7auv Ha BBIYKMCIICHUE JJIUH
OTPE3KOB U BEJINYUH YIJIOB.

JlenaTtp rpyOyr0 OLICHKY JIMHEWHBIX U YTJIOBBIX BEJIMUYUH NPEAMETOB B PEAIIbHOM KU3HU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETUUNHBI.

CTpouTh YepTeXKU K TEOMETPUYECKUM 33/1a4aM.

[lonp30BaThCAd NpHU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCIOJb30BaTh IPU3HAKK U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 3a]1a4.

IIpoBOAUTE TOTUYECKUE PACCYKIECHUSA C UCIIOIB30BAHUEM I€OMETPUYECKUX TEOPEM.

[lonp30BaThCAd NPU3HAKAMM PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJBHUKOB, CBOKWCTBOM
MEIHaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJIBHOTO TPEYTrOJIbHUKA, B PELICHHUH
FeOMETPUYECKUX 3a1a4.

OnpenensaTh NapajuiebHOCTh MPSIMBIX C MOMOUIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTe NapaJuIeIbHOCTb NMPSMBIX C IOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJHOM IIPSIMOU 0 TOYEK APYTrOU MPSIMOM.

Pemate 3a1auun Ha KjeT4yaTol Oymare.

[IpoBOANTH BBIYMCICHHUS M HAXOAUThb YHUCIOBbIE M OYKBEHHbIC 3HAUCHHS YIJIOB B
FEOMETPUYECKUX  3aJa4aXx C  MCHOJIB30BAHMEM CYMMBI  YIJIOB  TPEYIOJBHUKOB W
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IMPH MEPECEUEHUM IBYX MapajlieIbHbBIX
MPAMBIX CEKYILEH. Pemars npakTuyeckue 3a1aui Ha HaXOKJI€HUE YIJIOB.

Bragers moHATHEM T€OMETPUYECKOr0 MeCTa TOYEK. YMETh ONpEAeNsTh OUCCEKTPUCY
yIJIa U CEpEIUHHBIN MEPIIEHANKYIISP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

PopMyIMpOBaTh ONPEAEIICHNUs] OKPYKHOCTH M KPYyra, XOpAbl U AUaMeTpa OKPYKHOCTH,
I10JIb30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHSATH 3TU CBOMCTBA IIPU PEIICHUHU 3a/1a4.



Brnaners moHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HaXOJUTh €€
neHtp. [lonb3oBaThCcst pakTamMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MePEeCceKatoTCs
B OJHOM TOYKE, U O TOM, YTO CEPEIWHHBIC IMEPIEHANKYISAPbl K CTOPOHAM TPEYTrOJbHHUKA
IIEPECEKAIOTCS B OJHOM TOUKE.

Brnaners mnoHsTMEM KacaTEIbHOM K OKPY)KHOCTH, IOJIB30BAaThCS TEOPEMOU O
NEPHEHIUKYJIIPHOCTH KacaTeIbHOM U paJnyca, MPOBEIEHHOTO K TOUKE KaCaHUs.

[Tonp30BaThCAd MPOCTEHIIMMHU TE€OMETPUYECKMMH HEPABEHCTBAMHU, IMOHUMATh UX
MIPAKTUYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUYECKHE IIOCTPOCHHUS C TOMOILBIO [IUPKYJIS U TUHEHKH.

K konmy oOyuenus B 8 kJiacce OOyYarONIMICS TOMYYUT CICAYIONIUE TMPEIMETHBIC
pE3yJbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJb30BaThCA UX
CBOMCTBaMH IPU PEIICHUN T€OMETPUYECKHX 3a]1ay.

[IpuMeHsATh CBOMCTBA TOYKM NEPECEUECHUsS MEIWaH TPEYrojibHWKa (L€HTpa Macc) B
pEeLIeHUH 3aa4.

BiiageTs noHsATHEM CpeqHEN JTMHUM TPEYTOJIbHUKA U Tpaleluu, IPUMEHATh UX CBOMCTBA
IIpM peleHun reoMerpudeckux 3anad. [lomp3oBarbest teopemoit dameca m TEopeMoM O
MPOMOPIMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUIsl pEIICHUS TPAKTUYECKUX 3a/1a4.

[IpuMeHATh NPU3HAKU TOJI0OMS TPEYTOJIBHUKOB B PELIEHUH T€OMETPUYECKUX 3aa4.

[Tonb3oBatbesa Teopemoit [ludaropa nias perieHus reoMETpUYECKUX M MPaKTHYECKUX
3a1a4d. CTpOUTh MAaTEMATUYECKYIO MOJIEb B MIPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENIBHO J1€71aTh
YepTEK U HAXOJUTh COOTBETCTBYIOIINE JUTUHBI.

Brnagere MOHATHSMHM CHUHYCa, KOCMHYyCa WM TAaHIME€HCAa OCTPOro yria MpsIMOYTOJIbHOIO
TpeyroyibHUKA. [10J1630BaThCSl ATUMU NOHATUAMU AJIA PELICHUS MPAKTUYECKUX 3a]ad.

Boruncnate  (pa3nuyHbIMEH - cmocobamM)  IUIOLIAAb  TPEYrojbHUKAa W IUIOUIaAd
MHOTOYTOJBHBIX (QUryp (MOJB3ysACh, Tl€ HEOOXOIMMO, KalbKyasiTopoM). I[IpuMeHSTH
MOJIyYeHHbIE YMEHUS B MPAKTUUECKUX 3a/layax.

BrnageTe MOHATHSMU BIOUCAHHOTO M LEHTPAJIbHOTO YIJa, HMCHOJB30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaxX, yIiaxX MEXAYy XOpAaMH (CEKyIIMMH) U yTIIe MEXy KacaTelIbHON U XOpI0il
IIPU PELIEHUU T€OMETPUUECKUX 3aau.

BiiageTs MOHATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATHh CBOWCTBA ONHMCAHHOIO
YeThIPEXYTOJIbHUKA MPU PEIICHUH 33/1a4.

[IpuMeHATh MoNy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJIENIH IS
3a/la4y peajbHOM KWU3HH W TPOBOJHUTH COOTBETCTBYIOIIHME BBIYMCICHHS C NPUMEHEHHEM
1no100Us ¥ TPUTOHOMETPUH (TIOIB3YSICh, I/1€ HEOOXOUMO, KAJIbKYJISITOPOM).

K koHuy oOyueHus B 9 kjacce oOydaroUIMiCsi MOJYYUT CIEIYIOUIME TMPEIMETHBIC
pE3yNbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIbIO
pazIMYHbIE JJIEMEHTHl MPAMOYTOJBHOTO TPEYroJbHUKA («PEIIEHHE MPSMOYTOJIBHBIX
TPEYTOJBbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJIATOPA) IJIMHBI U YTIIbI I HETAOTUYHBIX
3HAYECHUU.

[lonb3oBaTbesa  (opMyaaMu  MOPUBEACHUS UM OCHOBHBIM  TPUTOHOMETPUYECKHUM
TOKIECTBOM JIJIs1 HAXOXIECHHSI COOTHOLIEHU MEKy TPUTOHOMETPUYECKUMU BETUUMHAMMU.



Hcrnons30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXOKIEHUS PA3IIMYHBIX JIEMEHTOB
TPEYTrOJbHUKA («PEUIEHHE TPEYrOJIbHUKOBY»), MIPUMEHATh UX MPHU PELIEHUU I'€OMETPHYECKUX
3azay.

Bnagerr mnonaTHAMH mpeoOpa3oBaHUS MMOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nono6ubix ¢uryp. Ilomp3oBaThCs CBOWCTBAMHU MOAOOHMS MPOU3BOJBHBIX (QUTYp, YMEThH
BBIUUCIIATH JJIMHBI U HAXOAUTH YIJIbl Yy MOAOOHBIX (uryp. Ilpumensars cBoiicTBa nogodus B
NPAaKTHYECKUX 3a7adaxX. Y METh NIPUBOAUTH IPUMEPHI MOAOOHBIX PUTYp B OKPYKAIOIIEM MHUPE.

ITonb30oBaTbca TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPH, O IIPOU3BEACHUU OTPE3KOB
CEKyIIHX, O KBaIpaTe KacaTeIbHOMU.

[lonb30BaTbcs BEKTOpaMH, MOHUMATh WX TEOMETPUYECKHN U (U3MUECKH CMBICI,
IPUMEHATh UX B PELICHUU I'E€OMETPUUECKUX U (pu3mueckux 3aaad. [IpuMeHsATh ckauspHoe
IPOU3BEIACHUE BEKTOPOB JIJISl HAXOXKACHUS JUIMH U YTJIOB.

[lonb30oBaTbcd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BiiageTs NOHATUAMHU ITPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXXHOCTH, JUIMHBI TyTH
OKPYXHOCTH M PaJMaHHOW MeEphl yIia, YMETh BBIYMCILITH IUIOIIAJb KPyra M €ro 4acTei.
[IpuMEHSATh Oy4EHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (WM UEHTPBI) CUMMETPUU (UTYp, IPUMEHSTh JABUKEHUS IUIOCKOCTU B
MIPOCTENIINX CITyYasiX.

IIpuMeHATh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJAEIIN IS
3a/lady peajbHOM KU3HM W IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C INPUMEHEHHEM
0100 U TPUTOHOMETPUYECKUX QYHKUUMN (IIOJIB3YACh, II€ HEOOXOIUMO, KaIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3aesioB U TeM Koutpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThbI
pecypcbl
IIpocreiimme
F€OMETPUUYECKUE
HUT'YPBI U UX
1 S)BOI;I(I:TBB. 14 bubnunoreka LIOK
) https://m.edsoo.ru/7f415e2e
N3mepenue
FeOMETPUYECKUX
BEJIMYUH
bubmuoreka [{OK
2 Tpeyrobimku 22 . https://m.edsoo.ru/7f415e2e
[TapamiensHbie
3 MpsIMbIE, CYyMMa 14 1 bubmorexa [IOK
p > Y™ https://m.edsoo.ru/7f415e2e
YIJIOB TPEYTOJIbHUKA
Ok HOCTB B KPYT.
4 Fe(f)lx?[]:; I/I‘IGCKI/Iepyr 14 1 bubmorexa OK
p https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
5 [ToBTOpEHME, 4 1 bubnunoreka LIOK
0000111eHNE 3HAHUNA https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3/ejioB U TeM KonTpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoTbI
pecypcbl
n bu6mmoreka [IOK
1 4 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema Paneca u
TeopeMa o
2 MIPOITOPIIHOHATBLHBIX 15 1 bubmorexa LOK
poropH https://m.edsoo.ru/7f417e18
OTpe3Kax, MoI00HbBIC
TPEYTroJIbHUKHU
IImomanes.
Haxoxxnenue
Iomaaei
3 Tpe HIOJIiI)HI/IKOB u 14 1 bubmorexa [JOK
peyr https://m.edsoo.ru/7f417e18
MHOT'OYTOJIbHBIX
¢uryp. [Tnomam
mo00HbBIX pUryp
Teopema ITudaropa u
4 Hauaa 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
TPUTOHOMETPUHU
VYTIbl B OKPYKHOCTH.
BrucanHnsie u
OTIMCaHHbBIC
5 YeTBIPEX YT OJILHUKHI 13 1 bubmorexa [JOK
peXyr ’ https://m.edsoo.ru/7f417e18
KacarenpHbIC K
okpykHocTH. Kacanue
OKPY>KHOCTEHN
5 [ToBTOpEHwue, 4 1 bubnnoreka [JOK
000011IeHIEe 3HAHUIA https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumenoBanue

Ne (uudgposbie)
pa3/ejioB U TeM KonTpoabubie | IlpakTuueckue

n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpaMMbI padoThI padoThI

pecypcbl

Tpuronomerpusi.

1 TeopemMbl KOCUHYCOB 16 1 bu6nmoreka [IOK
U CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYroJIbHUKOB
[IpeobOpaszoBanue
1O 00USI. BuG 10K

nonroTexa

2 M 1 1

eTprHECie 0 https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPYKHOCTH
bubnuoreka [{OK

3 Beicropet 12 L https://m.edsoo.ru/7f41al2c

€KapTOBBI

4 foo pI/IHaTI)I Ha 9 1 bubmorexa HOK

pA https://m.edsoo.ru/7f41al2c
TIJIOCKOCTH
[IpaBunpHbIE
MHOT'OYTOJIbHUKH.
JUIMHa OKPY>KHOCTH U Bbu6mmoteka [JOK

5 8
IJI0IAb KpyTa. https://m.edsoo.ru/7f41al2c
Beruucnenue
18 (011620 (S37

5 JBrokeHus 7 1 bubnuoreka [{OK
TTOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHUE,

7 00o01enue, 7 1 bu6nmorexa LIOK
CHCTEMaTH3aIHs https://m.edsoo.ru/7f41al2c
3HaHUH

OBHIEE KOJIMYECTBO 68 6 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




HHOACHUTEJBHASA 3AIINCKA

B coBpemenHoM 1u(pPOBOM MHpE BEpPOSTHOCTh U CTaTHCTUKA MPUOOpETAIOT BCE
OO0JIBIIYI0 3HAYMMOCTh, KaK C TOYKU 3PEHMS MPAKTHUYECKUX MPUIOKEHHUM, TaK U UX POJH B
oOpa3oBaHMM, HEOOXOIMMOM Ka)XXIOMYy 4elloBeKy. Bospacraer uucino mnpodeccuid, mnpu
OBJIAJICHUM KOTOPBIMH TpeOyeTcst xopomasi 06a3oBasi MOATOTOBKA B OOJACTH BEPOSITHOCTH U
CTaTUCTUKH, Takas MOJTOTOBKAa BaXKHA IJIsl MPOJOJDKEHUS OOpa3oBaHMsI U JUIS YCIEIIHOM
npo(hecCHOHANBEHOM Kapbephl.

Kaxnplii 4enoBeK NHOCTOSHHO IPUHUMAET PEUIEHUS HAa OCHOBE MMEIOUIUXCS Y HETO
JaHHBIX. A 1711 0OOCHOBAHHOI'O INMPHUHATHS PEIICHUs B YCIOBHUSX HENOCTAaTKa WM U30bITKa
UHpOpMaM HEOOXOAMMO B TOM YHCIE XOpOLIO CPOPMUPOBAHHOE BEPOSTHOCTHOE H
CTaTUCTHYECKOE MBIIUICHUE.

MMeHHO MOATOMY OCTPO BCTajla HEOOXOAMMOCTh C(HOPMHUPOBATH y OOYYarOIINXCs
(YHKIMOHAJIBPHYIO TPaMOTHOCTh, BKJIIOUAIOLIYI0 B Ce0s B KadyecTBE HEOTHEMIIEMOM
COCTAaBJISIIOLICH yMEHHE BOCIHPUHMMATh M KPUTHYECKH AaHAJIW3UPOBATh HH(OpMALHNIO,
MPEACTABICHHYI0 B pPa3IuW4HbIX (opMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX
pEeaNbHBIX NPOLECCOB U 3aBUCUMOCTEN, TPOU3BOIUTH NPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMM NpUHIMIAMU cOopa, aHaiM3a |
NPEJICTaBICHUS JTAaHHBIX U3 Pa3jMuHbIX cep KU3HM 00IecTBa M roCynapcTBa MpUOOIIAET
oOyuaromuxcsi K oOLIeCTBEHHbIM HHTepecaMm. M3yueHne ocHOB KOMOMHATOPUKHU pa3BUBAECT
HaBBIKM OpraHU3aluy nepedopa W MoJACYETa Yucia BapUAHTOB, B TOM YHUCJE B MPUKIAIHBIX
3a/1ayax. 3HAKOMCTBO C OCHOBaMHU T€OpuU rpadoB co3AaET MaTeMaTH4eCKU (PyHIaMEHT IS
dbopMHpOBaHUS KOMIETEHLMH B o0nacTh MHPopMaTuku U LUDpoBBIX TexHodoruil. Ilpu
U3YYEHUU CTATUCTUKUA M BEPOSATHOCTU 0O0OramaroTcs MpPEACTABICHUS OO0yYaromMXcs O
COBPEMEHHOW KapTHHE MUpPA U METOJaX €ro UCCleNoBaHUs, (popMHUpyeTCs MOHUMAHUE POJIU
CTaTUCTUKUA KaK MCTOYHHMKA COLIMAIIBHO 3HAYMMON MH(GOpPMAIMU U 3aKJIAbIBAIOTCS OCHOBBI
BEPOSATHOCTHOT'O MBILIJIEHHUS.

B cooTBercTBUM € JAAaHHBIMM LENSIMH B CTPYKType HporpaMMbl y4eOHOTO Kypca
«BeposTHOCTh U CTAaTUCTHKa» OCHOBHOTO OOHIEro oOpa3oBaHMs BbIAEICHBI CIEAYIOLINE
colepKarelbHO-MeToanueckue JauHun: «lIpencraBneHne JgaHHBIX M OmMCaTEIbHas
CTaTUCTHKa», «BeposATHOCTHY, «DNeMEHThl KOMOMHATOPUKNY, «BBeeHue B Teoputo rpadosy.

Conepxanne nuaun «lIpencraBieHue NAHHBIX M ONHCATENbHAS CTATUCTHUKA» CITYKUT
OCHOBOM 17151 (hOpMHUPOBaHMS HABBIKOB padOThI ¢ HHGOPMAUEl: OT UTEHUS! U UHTEPIIPETALlU
uH(popMaIuu, TPEACTaBICHHOW B Tabnuiax, Ha JauarpaMMmax u rpadukax, 10 cbopa,
MPEACTABIICHUS] W aHAJM3a JIaHHBIX C HCIOJb30BAHUEM CTATHCTUYECKUX XAPAKTEPUCTUK
CpelIHUX U pacceuBaHusi. PaboTas ¢ JaHHBIMHM, OOy4aroliuecss ydaTcsi CUMTBIBATh U
MHTEPIPETUPOBATh [aHHbIC, BBIIBUIAaTh, APIyMEHTUPOBATh W KPUTUKOBATH IIPOCTEHIINE
TUIOTE3bI, Pa3MBIIUIATh HAJl (paKTOpamH, BBI3BIBAIOIIMMHU H3MEHUYHMBOCTH, U OLEHUBATh UX
BIIMSIHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U IIPOLIECCHI.

NHTyuTMBHOE  NpEACTaBICHHWE O  CIYyYallHOM  M3MEHYMBOCTH,  HCCIIEAOBAaHUE
3aKOHOMEPHOCTEW U TEHACHLMN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM JJIsI U3YUYEHUS TEOPUU
BEPOATHOCTEW. boiblIoe 3HaYeHHE MMEIOT NMPAKTUYECKUE 3aaHMsl, B YACTHOCTU OIBITHI C
KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJEIISIMH.



[loHsiTHE BEPOSTHOCTU BBOJAMTCS KaK Mepa MpaBIonoao0us ciydaitHoro coOwitus. [lpu
U3YYeHUH Y4yeOHOro Kypca oOydarolmuecs 3HAKOMSTCA C MPOCTEUIIUMU METOJAMHU
BBIUMCJIEHUS BEPOSITHOCTEM B  CIy4allHbIX OJKCIEPUMEHTaX C  PAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOJAaMU, BEPOSITHOCTHBIMU 3aKOHAMHU, MTO3BOJISIOIIMMH CTaBUTh U PEIIATh
0osee crnoxkHble 3a7aud. B y4eOHbII Kypc BXOAAT Ha4yalbHbBIE MPEICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO 00YYaIOIUXCsl ¢ MHOKECTBAMU
Y OCHOBHBIMM ONEpaIMsIMH HaJl MHOKECTBAMHU, pAaCCMATPUBAIOTCSI MPUMEPHI PUMEHEHUS J1JIs
pellleHusl 3a7a4, a TaKKe HCIOJB30BaHUS B JAPYTUX MAaTEeMAaTUYECKUX Kypcax M Y4eOHBIX
peaMeTax.

B 7-9 xmaccax usywaercs y4eOHBIH Kypc «BeposTHOCTh M CTaTHUCTHKa», B KOTOPBIN
BXOAAT paznensl: «lIpencraBieHue NaHHBIX M OMMCATEIbHAs CTATUCTUKA», «BepoATHOCTHY,
«OneMeHThl KOMOUHATOPHUKNY, «BBeaeHne B Teoputo rpadony.

Ha un3yuenne yueOHOro kypca «BeposSTHOCTh M cTaTUCTHKa» oTBoauTcs 102 yaca: B 7
kiacce — 34 ygaca (1 gac B Henento), B 8 kinacce — 34 yaca (1 yac B Henento), B 9 kiacce — 34
yaca (1 4ac B Hezemio).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

[IpeacraBienre JaHHBIX B BUAE TaOJMll, Auarpamm, rpadukoB. 3amnojgHeHUE TaOHuil,
YTCHUE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTONOYATBIX) W KPYroBBIX). UTeHme
rpadUKOB peasbHBIX TMpoIeccoB. VI3BnedueHune wuHPoOpMaMM W3 JaUarpamMM H  TaOIuI,
UCIIOJIb30BAaHUE U MHTEPIIpETalus JaHHBIX.

OnucarenpHasi CTaATUCTUKA: cpe/iHee apudMeTHuyecKoe, Meuana, pasMax, HauOoJbllee u
HauMEHbIIIee 3HaYeHUs1 Habopa YMCIIOBBIX JaHHbIX. [IpuMepsl ciayyaitHON H3MEHYHUBOCTH.

CrnyyaitHbli 9KCTIEpUMEHT (OIBIT) U cilydaiiHoe coObiTHe. BepositTHOCTh 1 yacTota. Ponb
MaJIOBEPOSATHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITUI B MPUPOJIE U B oOmecTBe. MoHeTa u
UrpajgbHas KOCTb B TEOPUH BEPOSTHOCTEH.

I'pad, Bepminna, pedbpo. Crenenp BepmuHbl. Yucio pédep U cymmapHas CTENEHb
BepiuH. [Ipencrabnenue o cBszHoctu rpada. lenu u nuxisl. [lytu B rpadax. O6xoxn rpada
(ditnepoB myTh). [lpencraBinenue o6 opueHTUpoBaHHOM Tpade. Perenue 3amay ¢ mOMOIIbIO

rpadoB.
8 KUIIACC

[IpencraBneHue JaHHBIX B BUE TAOIUL, TUarpaMM, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOJMHOXECTBO. Onepanuy Hax MHOXECTBAMHU:
oObeMHEHUE, TepecedeHue, JomnonHeHue. CBoMCTBa omepauuid HajJ MHOMKECTBAMU:
IIEPEMECTUTENBHOE, COYETATENBHOE, PACHPEACIUTENIBHOE, BKIIOUYEHUA. lcmosib3oBaHue
rpauuecKkoro MpeacTaBlICHUs] MHOKECTB JJIA ONUCAHUS PEAbHBIX MPOLECCOB U SBJICHUM,
IIPU PEIICHUN 3a/1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucriepcus M CTaHIAPTHOE OTKJIOHEHUE YHUCIIOBBIX
HabopoB. Jlnarpamma paccerBaHus.

DOneMeHTapHble COOBITHS ciy4ailHoro ombiTa. CiydaiiHele coObiTHs. BepositHocTH
coObITHI. ONBITHl ¢ PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU. CiydailHblid BBIOOD.
CBsi3p MEXIy MAaJIOBEPOSTHBIMU M MPAKTHUUECKU JIOCTOBEPHBIMU COOBITUSIMH B IPHUPOJIE,
o0IIIecTBe 1 HayKe.

HepeBo. CBONCTBA JEPEBBEB: EOUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BUCSYEN
BEPUIMHBI, CBSI3b MEXJIY UUCJIOM BEPIIMH U unciioM pédep. [IpaBuno ymHoxeHus. Pemienue
3a/1a4y ¢ MOMOIIbIO TpadoB.

[IpotuBomonoxueie coObiTHsA. Juarpamma Ditnepa. OObeaUHEHUE U TIEPECEUCHHE
coobrtnii. HecoBmectHpie coObiTHs. DopMmyna CIOXKEHHS BEPOATHOCTEH. Y CIOBHAsS
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumsbie coObiTud. [IpeacTaBienue skcnepuMeHTa
B BUJE JAcpeBa. PemieHue 3agay Ha HAXOXKICHHE BEPOATHOCTEW C IOMOILIBIO JepeBa
CIIy4allHOTO 3KCIIEpUMEHTA, AUarpamMm Diliepa.



9 KUIIACC

[IpencraBnenre JaHHBIX B BUE TAOJHUII, TUarpaMm, TpadUKoB, HMHTEPIPETAIINS TaHHBIX.
YreHue u mocTpoeHue Tabiuil, AMarpaMm, rparuKoB MO peanbHBIM JTaHHBIM.

[lepectanoBku u dakropuan. Coyetanus U yucio coueranuid. TpeyronpHuk [lackans.
Pemenue 3a1a4 ¢ MCOIB30BAHUEM KOMOMHATOPHUKHU.

['eomeTrpuueckas BeposATHOCTh. CilydailHbIN BBIOOp TOUKH U3 (PUTYPHI HA IIOCKOCTH, U3
OTpe3Ka U U3 IyTH OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynada. Cepust ucnbiTaHuil 10 mnepBoro ycmnexa. Cepust
ucnbiTanuii bepaynnu. BeposatHocTr coObITHI B cepun UCTIBITaHUN bepHyuin.

CiydaiiHasg BEJIMYMHA U PACHPEACIICHUE BEPOSITHOCTEN. MaTtemaTnueckoe OXUIaHUE U
mucriepens. [IpruMepsl MaTeMaTU4ecKOro 0KUIAAHUS KaK TEOPETUYECKOrO0 CPEIHETO 3HAYEHUS
BEJINYMHBI. MaTeMaTHYeCKOE 0KUAAHUE U JUCIIEPCUS CIIyYalHOW BEJIMYUHBI «YUCIIO YCIEXOB
B CEPUHU UCIIBITAHUN BepHyIm».

[TonsTue o 3akoHe OosblIUX yucell. M3MepeHre BeposITHOCTEHN ¢ MOMOIIBIO YacToT. Pob
Y 3HaYCHUE 3aKOHA OOJIBIIINX YUCET B IPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMsA ITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOJATHOCTD U CTATHUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOTPaMMbl y4eOHOTO Kypca «BeposTHOCTh U
CTAaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHyYecKoe BOCIUTAHME:

IPOSIBIECHUEM HWHTEpeca K MPOLLIOMY W HACTOSAILIEMY POCCHICKOW MaTEMATHKH,
LIEHHOCTHBIM OTHOLICHUEM K JOCTHXKEHUSIM POCCHMCKMX MATEMaTUKOB M POCCUHUCKOMN
MaTeMaTUYECKOW IIKOJIbI, K HCIOJIb30BAaHUIO 3TUX JOCTHKEHUU B JPYrMX HayKax H
NPUKJIAJAHBIX cdepax;

2) rpaskaaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OO0S3aHHOCTEH TpakIaHWMHA M peaiu3allud €ro Ipas,
MPEJCTAaBICHUEM O MaTeMaTHYECKMX OCHOBax (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYP,
SIBJICHUH, TMPOLETYyp IPakIaHCKOro 00IIecTBa (HampuMep, BRIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJICHHIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKECHHM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3THYECKUX TPUHIHUIIOB B €SI TEIbHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOU
HaIpPaBJICHHOCTH, OCO3HAHHWEM BAXXHOCTH MAaTEMaTHUYE€CKOTO OOpa30BaHUsS HAa MPOTSKECHUU
BCEU KU3HU IS YCHEIIHON MpodecCUOHATBHOM JEATEIHbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM HHAUBHUAYATBHOM TPAEKTOPUU O0Opa30oBaHUs
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIILHOMY M ACTETHYECKOMY BOCHPUSTHIO MaTeMaTUYECKHX
OOBEKTOB, 3a/Jay, pEIICHUW, pPACCYXIACHUH, YMEHHUIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaIMEel B JICSITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSI YEJIOBEKa, MPHUPOABI W OOIIEeCTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKd Kak c(epbl 4eTOBEYECKON ACSTENBHOCTH, ATAloOB €€ pa3BUTUA U
3HQUUMOCTH JUIS  Pa3BUTUS  UUBWJIM3AIMHU, OBJIAJICHUEM SI3IKOM  MaTEeMaTUKd U
MaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MHpA, OBJIAJICHUEM MPOCTECHITUMHU
HaBBIKAMH HCCJIEI0BATEIbCKON JIEATEIbHOCTH;

6) ¢usuyeckoe Bocnutanue, GopMHPOBAHME KYJLTYPbl  310POBbS W
IMOIMOHAJIBLHOIO 0JIarONmOJIyYns:

TOTOBHOCTBIO TPHUMEHITh MaTEMAaTHUYECKHUE 3HAHUS B HWHTEpPECcax CBOETO 3JI0POBbBS,
BEJICHUS 3JI0POBOTO 00pa3a »KU3HU (30pOBOE MUTaHKE, COATaHCUPOBAHHBIA PEKUM 3aHIATHI U
OTIIbIXa, peryisipHas (Qu3nueckas aKTUBHOCTbH), C(HOPMHUPOBAHHOCTBHIO HaBBIKA pedIeKCcHH,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa APYroro YeIOBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:



OpUEHTalMel Ha NPUMEHEHHUE MAaTEMaTUYECKUX 3HAHUM IS peleHus 3a7ad B 00JacTH
COXPAaHHOCTHU OKpPYKAIOLIEH Cpelbl, IJIaHUPOBAHUS ITOCTYIIKOB M OLEHKH HX BO3MOXHBIX
HOCEACTBUN ISl OKPYXKAIOLIEH CpeJibl, OCO3HAHUEM INIOOATIHOIO XapaKTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus;

8) ajanTaumsa kK M3MEHAIOIUMCH YCJIOBUAM COLUAIBLHON M IPUPOIHON Cpelbl:

TOTOBHOCTBIO K JIEHCTBUAM B YCIIOBUSAX HEOIPEAEIEHHOCTH, MOBBIILLICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4€pPe3 NMPAKTUYECKYIO IEATEIBHOCTD, B TOM YHCIIE YMEHUE YUYUTHCS Y IPYIUX
J0Jed, TPUOOpETaTh B COBMECTHOM AESITEIIbHOCTA HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3
OIIBITA IPYTHX;

HEO0OXOMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie (GOPMYIUPOBATH UJIEH,
HOHATHUSA, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATh
Ae(PUIUTH COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEMH, IIJIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYID CHUTYyallMl0, BOCIPUHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOUIMH KOHTPMEp, KOPPEKTUPOBATh NMPUHHMAEMbIe PEIICHUS U
AaercTBus, GOpMyIHpPOBATh U OLIEHUBATh PUCKU U TIOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTejibLHBIE YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble jiornyeckue aeiicTBUS:

e BBIBISITH M XapaKTEPHU30BaTh CYIIECTBCHHBIE MPU3HAKK MATEMaTHYCCKHUX OOBEKTOB,
MOHSATHH, OTHOIICHUM MEXIy MOHSATHUSMHU, (HOPMYIUPOBATH OMPEICICHUS MOHSITHH,
yCTaHaBJIMBATh CYIIECTBEHHBINA MPU3HAK KiIacCU(UKAIIMKI, OCHOBAHUS sl 0000IICHUS
U CpaBHEHUS, KPUTEPUU ITPOBOJIMMOTO aHAIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIHHBIC H
OTpULIaTeIbHBIC, SIUHUIHBIC, YACTHBIC U OOITUE, YCIOBHBIC,

e BBIABJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTUBOpeUns B (pakTax,
JAHHBIX, HAOMIOJEHUSAX U YTBEPXKICHUSAX, MpeAsiaraTh KPUTEPUU HJis BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

e JIeTIaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, ACTYKTHBHBIX U WHAYKTHBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e paszbupaTh JOKa3aTelbCTBA MaTEMaTUYECKUX YTBEPXKACHHM (MpsMble U  OT
IPOTUBHOTO), IPOBOJUTH CaMOCTOSITEIIbHO HECJIOKHBIE JTI0Ka3aTeNbCTBA
MaTeMaTH4ecKnX (haKkTOB, BBICTpAWBaTh APTYMEHTAIMIO, IMPUBOIAUTH TMPUMEPHI M
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpaTh Croco0 perieHus: y4eOHOW 3amaud (CpaBHHUBATh HECKOJIHKO BapHUAHTOB
perieHusi, BeIONpaTh Hanboiee MOIXOIANIUN ¢ YIETOM CaMOCTOSITEIFHO BBIIETICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBaTebCKue 1eiiCTBHUS:

e HCIOJB30BaTh  BOMPOCHI  KAaK  HCCIEAOBATCIIBCKUH  MHCTPYMEHT  TTO3HAHWSA,
dbopMyIHpOBaTh BOMPOCHI, PUKCHUPYIONIHE TPOTUBOPEUHE, MPOOIEeMy, CAMOCTOSTEIHLHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO
TIO3UIINI0, MHCHHE,



IPOBOJUTH TI0 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJOXKHBIH 3KCIIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHWE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTro
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXKIY COOOIA;

CaMOCTOATENbHO  (popMynupoBaTh OO0OOIIEHUS W  BBIBOJABI IO  PE3yJIbTaTaMm
MIPOBEAEHHOTO HAOIIOACHUS, WCCIICOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
PE3yNbTaTOB, BEIBOJIOB M 000OIICHUI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAaK)KE BBIABUTATH MPEATION0KCHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nunpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh U M30BITOYHOCTH MH(OpMALNU, JAHHBIX, HEOOXOAMMBIX
IJISL peLIeHUs 3a1auu;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M WHTEPHPETHPOBATH MH(POPMAIIUIO
Pa3IMYHBIX BUJOB U (HOPM IMpEICTaBICHHUS;

BbIOMpaTh (hopMy TpeacTaBiIeHUs HHGOPMALMU U WUTIOCTPUPOBATH pellaeMble 3a/1auu
CX€MaMH, AMarpaMMaMy, HHOU rpaduKoi U X KOMOMHALIUAMY;

OLICHHMBATh HAJA&KHOCTh MH(GOPMALIUU MO KPUTEPUSAM, MPEIJIOKEHHBIM YUUTEIEM WIN
c(OpMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

BOCIIPHHUMATh U (DOPMYITHUPOBATh CYKIEHHUS B COOTBETCTBHH C YCIOBHSAMHU U IEISAMU
oOllleHus1, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS 10 XOJIy PEIICHUS 3a/1a4i, KOMMEHTUPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

B XOJI¢ 0O0CYKIEHHS 3a7aBaTh BOTPOCHI IO CYIIECTBY 00CY TaeMOM TEMBI, TPOOIIEMBI,
peraeMoi 3a1a9d, BRICKa3bIBaTh UCH, HAIICIICHHBIC HA TTOWCK PEIICHMSI, COMTOCTABIISATh
CBOM CYXKJICHHUS C CYXKJEHUSIMU JIPYTUX YUYACTHUKOB JIUAJIOTa, 0OHAPYKUBATh Pa3IudKe
U CXOJICTBO TO3UIMH, B KOPpPEKTHOH ¢dopme GOopMyIrpoBaTh pa3HOTIACHS, CBOH
BO3PAKCHUS;

MIPEACTABIISTh PE3YJIBTATHl PEIICHUS 3a/add, SKCIICPUMEHTA, MCCIICIOBAHUS, MMPOCKTA,
CaMOCTOSTENIbHO BbIOMpaTh (hopMaT BBICTYIUICHHS C y4€TOM 3ajad Mpe3eHTAIUU |
0COOEHHOCTEH ayTUuTOpHUY;

MOHUMATh U HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAJIHLHOW pPabOTHI
TP PEIIEHNN YIeOHBIX MAaTEMAaTHUECKHX 33]1a4;

MPUHUMATH 11EJIh COBMECTHOM JIESTEIIBHOCTH, TUIAHUPOBATh OPTAaHU3AIINI0 COBMECTHOM
paboThI, pacripeAesaTh BUABI paboT, JOrOBapUBAThLCS, 00CYKIATh MPOIIECC U Pe3yTbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TIpynmoBbIX (opMax padboTel (0OCYXaAeHUs, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JPYTHE), BBITOJHITH CBOIO YacTh pabOThI M KOOPIWHHUPOBATH
CBOM JICHCTBUS C JPYTUMHU 4YJICHAMH KOMaH/IbI, OIICHUBATh KA4ECTBO CBOCTO BKJIaJa B
oOIIU# IPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:



e CAMOCTOSTENIbHO COCTaBIATH IUIAH, ajJrOPUTM peEIIeHUs 3ahadd (WIM €ro 4YacTh),
BBIOMpPATh CIOCOO pEHIeHHS C YYETOM HMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUN C y4E€TOM
HOBOM HH(OpMaIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

e BJAJETHh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yibTraTa peuieHHs
MaTeMaTH4ecKOoi 3a/1auu;

e TIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH NMPHU PEIICHUU 33/7a4d, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB, HAMIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

e OLIGHUBATh COOTBETCTBUE pEe3yJIbTaTa JESATEIHLHOCTH MOCTABICHHOM LENHU U YCIOBHSIM,
OOBSICHATh TMPHUYUHBI JOCTH)KCHUS WM HEJOCTHKECHUS LENMH, HAaXOAWTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 kJjacce oOydYarolUCS MOJYYHUT CIEIYIOIIUE MPEIMETHbBIC
pE3yJbTaTHI:

Yutate uHPOpMaIUIO, TPEACTABICHHYIO B TaOiHIlaX, Ha JUarpammax, MpeAcCTaBIIsATh
JaHHbIE B BUJE TaOJMIl, CTPOUTH JUarpaMMbl (CTOJOMKOBBIEC (CTOIOUYATHIE) U KPYTOBBIE) IO
MacCUBaM 3HAYEHUU.

OnuceiBaTh U MHTEPIPETUPOBATh pPEANbHBIE YWCIOBBIE JAaHHBIE, MPEJCTABICHHBIE B
Tabnuiax, Ha Auarpammax, rpadukax.

Hcnonb30BaTh Uisi ONHUCAHUS AAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CpEOHEE
apupMeTnyecKoe, MeIMaHa, HanboJIbIlIee 1 HAMMEHbIIIEE 3HAUYCHHUS, Pa3Max.

NMmetp mpencTaBieHHEe O CAy4yalHONM M3MEHUYMBOCTM Ha NpHUMEpPax LEH, (PU3HUYECKHUX
BEJIMYMH, AHTPOMOMETPUYECKUX JAHHBIX, HUMETh [MPEIACTABICHHE O CTaTUCTUYECKOU
YCTOMYMBOCTH.

K koHuy oOyueHus B 8 kJiacce oOyd4aroUuiicsi MOJYYUT CIEAYIOLIUME MNPEIMETHbIE
pE3yNbTaThI:

N3Bnekath W mnpeoOpa3oBbiBaTh HMHGOPMAIMIO, TPEJACTABICHHYIO B BHUAE TaOJuIl,
auarpaMm, rpaduKoB, IPEICTABIATh JaHHBIE B BUE TaOIUIl, fUarpamMmm, rpadukoB.

OnuceiBaTh JAaHHBIE C MTOMONIBI0 CTATUCTUUYECKUX MOKAa3aTeNeil: CpeaHUX 3HAYCHU U
Mep paccenBaHus (pa3max, TUCIEPCHUs U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUN W YacTOThl COOBITUH, B TOM 4YHCIE IO
pe3ynbTaTamM U3MepEeHU U HAOIIOICHHM.

Haxomuth BEpOSTHOCTH CIy9alHBIX COOBITHM B OMNbBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMNBITAX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
COOBITHUSIMHU.

Hcnonb3oBaTh rpaguueckue MOJAEIU: JEPEBO CIYHYaHOTO 3KCIEpPUMEHTa, JharpaMmbl
Dilniepa, yuciaoBas npsMasi.

OnepupoBarh MNOHATHSIMU: MHOKECTBO, IMOJMHOXECTBO, BBINOJHATH OMNEPAIUU HaJ
MHOKECTBaMU: 00bEIMHEHHE, IEPECEUEHUE, TOTIOJHEHUE, TEPEUHUCIIATh JIEMEHTHl MHOXKECTB,
MIPUMEHSTH CBOMCTBA MHOKECTB.



Hcnonb3oBath rpaduyeckoe MpeACTaBICHUE MHOMXECTB M CBS3€H MEXIy HUMH IS
OMMCAHMs TMPOILIECCOB W SIBJICHUI, B TOM YHCJIE€ NPH PEIICHUM 3aJay U3 JPYTUX y4eOHBIX
IPEAMETOB U KYPCOB.

K xonmy oOyuenuss B 9 kjacce 0o0ydaromuiics MOJYYUT CICAYIOUINE MpPEIMETHBIC
pPEe3yJIbTaTHI:

W3Bnekath W mpeoOpa3oBbIBaTh HWHGOPMAIMIO, MPEACTABICHHYIO B pa3IMYHBIX
UCTOYHMKAX B BUJE TaOJHUIl, uarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BUJE TaOJIMII,
auarpamm, rpa@ukos.

Pemartp 3amaun opraHu3oBaHHBIM MEepeOOpPOM BapHUAHTOB, a TAKXKE C HCIOJIHb30BAHHUEM
KOMOWHATOPHBIX MIPABUI U METOOB.

Hcnonb30BaTh onucaTeNbHbIE XapaKTEPUCTUKU JJISI MACCUBOB YHCIIOBBIX TAHHBIX, B TOM
YUCJIE CPEIHUE 3HAUYCHHS U MEPBI PACCEHBAHUS.

HaxoguTh 4YacTtoThl 3HAYEHUH W YaCTOThI COOBITHUS, B TOM YHCJE TOJIB3YSCh
pe3yabTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxonuth BEpOSITHOCTU CIIy4allHBIX COOBITHI B WM3YYEHHBIX OIbBITAX, B TOM YHUCJIE B
OTBITAaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMMU, B CEPUSIX UCIIBITAHUH J0 MEPBOTO
yCIiexa, B CepUsX UCIbITaHUN bepHyiu.

NmeTs npeacTaBieHue O CIy4alHOW BEJIUYMHE U O PACTIPEACICHUNA BEPOSTHOCTEM.

Nmeth nipeacTaBieHne 0 3aKOHE OOJBIIMX YHCEN KaK O MPOSBIEHUU 3aKOHOMEPHOCTH B
CIIy4ailHOM U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YKCEN B IPUPOJIEC U OOIIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHme
Ne (uudgposbie)
pa3ie/ioB H TeEM KonTpoabubie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpaMmsl padoThI padoThI
pecypchbl
1 [IpencraBienue 7 5 bubnunoreka LIOK
JAHHBIX https://m.edsoo.ru/7f415fdc
5 OnucarenpHas 9 1 1 bubnunorexa LIOK
CTaTUCTHUKA https://m.edsoo.ru/7f415fdc
3 Cnyuaitnas 6 1 bubmmoreka [JOK
H3MEHYMBOCTh https://m.edsoo.ru/7f415fdc
Beenenue B Teoputo bu6muoreka [IOK
4 4
rpados https://m.edsoo.ru/7f415fdc
BepositHoCTh 1
5 YacToTa CAy4alHOTO 5 1 1 bubmorexa [IOK
v https://m.edsoo.ru/7f415fdc
COOBITHS
O06o06micHue,
6 CHCTeMaTH3aIUs 3 bubmmorexa [JOK
. H https://m.edsoo.ru/7f415fdc
3HAHUU
OBILEE KOJIMYECTBO 34 5 5
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumenoBanmue
Ne (uudpossbie)
pa3zesioB H TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
MPOrpaMmbl padoThI padoThI
pecypchbl
1 IToBTOpenue xypca 7 4 bubnnoreka [HOK
KJlacca https://m.edsoo0.ru/7f417fb2
OnucarenbHas
2 CTaTUCTHKA 4 bubmorexa LHOK
' https://m.edsoo.ru/7f417fb2
PaccenBanue naHHbIxX
bubmuorexa [JOK
3 Muoxectsa > L https://m.edsoo.ru/7f417fb2
4 BepositHOCTB 6 1 bubmmoreka [JOK
CITy4altHOTO COOBITHUS https://m.edsoo.ru/7f417fb2
5 Brenenue B Teopuro 4 bubmuorexa [JOK
rpagoB https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 Caysaiinsie cobbTa 8 https://m.edsoo.ru/7f417fb2
O000mmenue,
7 cUCTEeMaTH3aIus 3 1 bubmorexa LHOK
. H https://m.edsoo.ru/7f417fb2
3HAHUH
OBLIEE KOJIMYECTBO 34 5 1
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaumenoBaHue
Ne (uudpossbie)
pa3/ejioB U TeM KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoTbI
pecypcsbl
1 [ToBTOpeHue kypca 8 4 bubnnorexka [HOK
KJlacca https://m.edso0.ru/7f41a302
9 OJeMEeHThI 4 1 bubmuorexa [JOK
KOMOWHATOPUKH https://m.edsoo.ru/7f41a302
3 I'eomerpuyeckas 4 bubnuoreka [IOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
4 HUcnwiTanus 6 1 bubmuorexa [JOK
bepnymm https://m.edsoo.ru/7f41a302
5 Crnyuaitnas 6 bubnuorexa [IOK
BEJINYMHA https://m.edsoo.ru/7f41a302
6 O06o001eHue, 10 1 bubmuorexa [JOK
KOHTPOJIb https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO 34 1 5
YACOB I10 [TIPOI'PAMME
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