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5. PaGouyasi nporpamma no yueoHomy npeamery «MaremaTuka (0a30Bblil YPOBEHbD)

5.1 PaGouas nmporpamma yueOHOro Kypca «AJredpa M HA4aja MATeMaTH4YeCKOI0 AHAJIM32»
(0a3oBbIii YPOBEHDb)

IHHOSACHUTEJ/IBHAS 3AIINCKA

PaGouas nporpamma yuebHOTO Kypca «Anredpa U Havana MaTeMaTHUYECKOTO aHalln3a» 0a30BOTO YPOBHS
st obOydarormmxcst 10 —11  kmaccoB paspaborana Ha ocHoBe DeaepanbHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeIbHOTO CTaHAAPTa CPEeTHEro 001ero o0pa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUH,
MPEIBbABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPAIUIUN POCCHICKOTO oOpa3oBaHus. Peanmzanus
NpOrpaMMbl  00ECIIEYMBACT OBNAJICHHE KIIFOUEBBIMH KOMIICTEHIIMSMH, COCTABISIONIMMU OCHOBY  JUISI
CaMOpa3BUTUS W  HEMNPEPhIBHOTO 00pa3oBaHMs, IEJIOCTHOCTh  OOIIEKYJIBTYpPHOTO, JHYHOCTHOTO H
MO3HABATEILHOTO Pa3BUTHS JIMYHOCTH O0YYAIOIIHXCS.

OEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayana MaTeMaTHUYECKOrO aHajIM3a» SIBISETCA ONHUM U3 HauOojiee 3HAYMMBIX B
IporpaMMe CTapiiel MIKOJbI, TOCKOJIBKY, ¢ OJHONH CTOPOHBI, OH 00€CIeYNBaET MHCTPYMEHTAJIbHYIO 0a3y IUIs
W3y4YCHHS] BCEX ECTECTBEHHOHAYUYHBIX KYpPCOB, a C JIPYroil CTOPOHBI, (OPMHUPYET JIOTHUECKOE W aOCTpaKTHOE
MBILIIJICHHE YYalllMXCsli Ha YPOBHE, HEOOXOIMMOM AJsl OCBOEHHs KypcOoB HMH(GOPMATHUKH, OOLIECTBO3HAHUS,
UCTOPHM, CJIOBECHOCTH. B pamMkax MJaHHOro Kypca ydyallMecs OBJIAJEBAalOT YHHUBEPCAIBbHBIM S3BIKOM
COBpPEMEHHOW HayKH, KOTopasi GOpMYyITUPYeT CBOU JTOCTIKEHHS B MaTeMaTH4IecKoi hopme.

Kypc anreGpbl u Hadaja MareMaTHYeCKOro aHAIM3a 3aKjiaJblBaeT OCHOBY JJISl YCIIEUIHOTO OBJaJEHUS
3aKOHaMHM (pHU3MKH, XUMUH, OMOJIOTUH, TOHUMAHHUS OCHOBHBIX TCHJIEHIMNA SKOHOMUKHU U OOILECTBEHHOM XKHU3HH,
MO3BOJIIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LHM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOIHAX, YBEPEHHO
UCTIOJIb30BaTh WX B MOBCEHEBHOH >KU3HU. B Toke Bpemsi oBlajieHHe aOCTPaKTHBIMU M JIOTHYECKH CTPOTUMHU
MaTeMaTHYECKMMHU KOHCTPYKIHSMH Pa3BUBAcT yMEHHE HAXOIUTh 3aKOHOMEPHOCTH, 000CHOBBIBAaTh HCTUHHOCTD
YTBEPXKICHHUS, WCIONB30BaTh OOOOIIEHHE M KOHKPETU3alMio, aOCTparupoBaHWE W aHAJIOTHIO, (OPMHPYET
KpeaTUBHOE M KPUTHUUYECKOE MBILIUICHHE. B Xoxe n3yueHus anreOpsl M Hayall MaTeMaTHYECKOI'o aHajiu3a B
CTapuieil IIKOJE ydaluecs IOJIy4aloT HOBBIM ONBIT PELIEHUS NPUKIAAHBIX 337a4, CaMOCTOSTEIBLHOIO
IIOCTPOEHUSI MAaTEMaTU4YECKUX MOJEJICH PEAIbHBIX CUTYyallMM M WHTEPHPETAlHU IIOJYYEHHBIX PELICHUH,
3HAKOMATCA C TNpPUMEPAMH MaTEMaTHYECKMX 3aKOHOMEPHOCTEM B MpHpOJE, HayKe M B HCKYCCTBE, C
BBITAIONIIUMHUCS MaTEMaTHUYECKUMHU OTKPBITUSAMH B UX aBTOPaAMHU.

Kypc oOmagaer 3HAaUMTENbHBIM BOCHHUTATENBHBIM ITOTCHLUAIOM, KOTOPBIA peanu3yercss Kak dvepes
yueOHBI MaTepua, CrocoOCTBYIONHMHA (GOPMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS, TaK W depe3 crenuduky
yueOHOM AEATENbHOCTH, TpeOyIolel caMOCTOATENILHOCTH, aKKypaTHOCTH, NMPOAOJDKUTEIBHOW KOHLIEHTPAIUU
BHUMAaHHs M OTBETCTBEHHOCTH 32 MOJIYYECHHBIN pe3ybTarT.

B ocnHoBe MeToauku o0ydeHus: anreOpe ¥ HadaiaM MaTeMaTH4eCKOro aHajlu3a JISKUT AEeSTEIbHOCTHBIN
MIPUHLIUT O0yYEeHMS.

CrpykTypa Kypca «Anrebpa © Hayaja MaTeMaTHUYECKOrO aHAIW3a» BKIIOYAET CIICAYIOIINE
COJIepKaTEeNIbHO-METOIUUeCKre JIMHNK: «YUuciaa u BbrYMCIHEeHUs», «DyHKIUH u rpadukm», «YpaBHEHUS U
HepaBeHCTBay, «Hauana MaTemaTnueckoro ananusa», « MHOXeCTBa M JOrHKay. Bce OCHOBHBIE COJIEpKATENBHO-
METOANYECKHE JHMHUW HW3y4yaroTcsd Ha MPOTSDKEHHHM IBYX JeT oOydeHHs B CTaplied IIKOJIe, €CTECTBEHHO
JIOTIONIHAA APYT pyra W IOCTEIIEHHO HACBINIASCh HOBBIMH Te€MaMH W pasfenaMu. [IaHHBIA Kypc SIBISAETCS
MHTETPAaTUBHBIM, IIOCKONBKY OOBEnMHSET B cebe coaep)KaHHe HECKOJbKMX MAaTeMaTU4eCKUX JUCLUILIIMH!
anreOpa, TPUrOHOMETpPHUS, MaTeMAaTUUECKUIl aHaIW3, Teopuss MHOXKeCTB U Ap. I[lo Mepe Toro kak yuamuecs



OBIIQJICBAIOT BcE Ooliee MIMPOKAM MATEMaTHUYECKUM amlapaTtoM, Yy HHX IOCJIe0BaTeNIbHO (OpMUpPYETCS U
COBEPILCHCTBYETCS YMEHHUE CTPOUTH MATEMATHYECKYI0 MOJEIb pEallbHOM CHUTyallud, MPUMEHSTh 3HaHWUS,
MoJTydeHHble B Kypce «Aurebpa M Hadala MaTeMaTHYECKOTO AaHajn3a», IS PEIIeHUS CaMOCTOSTEIhHO
c(hopMyITMpOBaHHOW MaTEeMaTUIECKON 3a[auH, a 3aTeM HHTEPIPETHPOBATH MMOTyYEeHHBIA Pe3yibTar.

CopepkatenpbHO-MeTOANYECKasT JTHHUSA «UWcna w BBIYHCIEHUS» 3aBepiiaeT (OpMUPOBAHHE HABBHIKOB
WCTIOJIb30BaHMsI JICUCTBUTEIILHBIX YUCEI, KOTOPOE OBLIO HAYaTo B OCHOBHOM IKoie. B crapiieii mkosie ocoboe
BHUMaHHUE yJIeNseTcss (OPMUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABHIKOB, BKJIOYAIONUX B ceOs
WCTIONB30BaHUE PA3UYHBIX (OPM 3alMCH JEHCTBUTENBHOTO YHCIA, yYMEHHE pAIliOHAIBHO BBITIOTHSITH
JICHCTBYSI C HUMHU, JIENIaTh MPUKHUJIKY, OLCHUBATh pe3yibTar. O0yJaroIuecs oay4YaroT HaBBIKY TPUOITKEHHBIX
BBEIYHCIICHUH, BBITIOJHEHWS ACHCTBHUN C YWCIaMH, 3allMCAaHHBIMH B CTaHIAPTHOW (OpME, HCIIONH30BAHUS
MaTeMaTHYeCKUX KOHCTAHT, OIEHUBAHUS YMCIOBBIX BBIPAKEHHIM.

Jlunus «YpaBHEHUSI 1 HEPABEHCTBA» pPealiM3yeTcsl Ha MPOTSHKEHUH BCEro OOYYEHHs B cTaplLIed IIKOJIE,
MOCKOJIBKY B KaXKJIOM pazjielie MporpaMMbl IIPEIyCMOTPEHO pellieHHe COOTBETCTBYIOMUX 3a1a4. OOyuaromuecs
OBJIAJICBAIOT PA3IMYHBIMM METOJAMHU pEIICHUs LENbIX, PallOHAJIbHBIX, MPPAlMOHAIBHBIX, OKAa3aTeIbHBIX,
norapupMUIEcKUX ¥ TPUTOHOMETPUUYECKHX YpPaBHEHUI, HEpaBeHCTB U HMX cucreM. llomydeHHble yMmeHHS
UCTIONIB3YIOTCS TIPU UCCIIeIOBaHUH (DYHKIWHI C TOMOIIBIO TPOU3BOTHOMN, PEIICHUH TPUKITAIHBIX 3a/1a4 U 33/1a4
Ha HaXO)KJICHWE HanOONBIINX U HAaMMEHBIIUX 3HaueHNH QyHKuuu. [lanHas coaepskaTenabHas IMHUS BKIIOYACT B
cebss Takke (QopmMuUpoBaHME yMEHHH BBIONHATH pacu€Thl 1o (QopMyiaM, MNpeoOpa3oBaHUS LEIBIX,
palOHANbHBIX, UPPAlMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHUH, a TakXKe BBIpAXKEHUH, COAep KaluxX
cTeneHu u orapudmsl. braronaps n3ydeHuro anredpanueckoro Marepyuana IpoUCXOAuT JallbHEeHIee pa3BUTHE
ANTOPUTMUYECKOTO ¥ aOCTPaKTHOTO MBINUICHUS  ydyaluxcs, (QOpMUpYIOTCS HAaBBIKH  JCTyKTUBHBIX
paccykaeHui, paboTsl ¢ CUMBOJIBHBIMH (hOpMaMH, MIPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJE
PaBeHCTB M HEpaBeHCTB. Anrebpa mpemnaraeT 3QQeKTuBHbIE MHCTPYMEHTHI IJIS1 PEIICHUS] MPAKTHYECKUX U
€CTECTBEHHO-HAyYHBIX 3a/1a4, HaIJIAJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

ConepxarenbHo-MeToanYecKass JIMHUS «DyHKIUM W rpaduKW» TECHO NeperieTaeTcsi ¢ JIpPYyruMH
JUHUSIMHA Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 337aéT IMOCIIeI0BATEIhHOCTh N3yUeHUsI MaTepraia. M3yuenue
CTETICHHOH, MOKAa3aTeNbHOW, JIOTAPU(PMHUUECKON U TPUTOHOMETPHUYECKUX (YHKIIWA, UX CBOWCTB U Tpa]HKOB,
UCTIONIb30BaHue (DYHKIMHA JUIs pEHIeHUs 3ajad W3 JIPYTUX Y4eOHBIX TPEJAMETOB M pEabHOH YKU3HH TECHO
CBS3aHO KaK C MaTEeMAaTHYECKUM aHAIHM30M, TaK U C pPellleHHeM ypaBHEHUI n HepaBeHCTB. [Ipu aToM Ooibmioe
BHUMaHHUE yJenseTcs (OPMUPOBAHHMIO YMEHHUsS BBIpaXaTh (HOpMYJIaMH 3aBHCUMOCTH MEXIY PpPa3IHYHBIMH
BEJIMYMHAMM, UCCIIEJIOBATh TOJTy4YeHHbIE (YHKIHH, CTPOUTh MX Tpaduku. Martepuan 3TOH cojaepiKaTeIbHOM
JUHUH HarlelieH Ha pa3BUTHE YMEHWH W HaBBIKOB, MMO3BOJIIONINX BBIPAXKATh 3aBUCHMOCTH MEX]Ty BEITHUYNHAMHU
B pa3UYHON (opMe: aHAIUTHYECKOW, rpad)uyeckoll M cIOBECHOH. Ero m3yueHue crocoOCTBYET pPa3BUTHIO
ANTOPUTMHYECKOTO MBIIIIICHHS, CIOCOOHOCTH K 0000MIEHUIO M KOHKPETU3AIIUH, HCIIOJIb30BaHUIO aHAIOTHH.

CopepxxarenbHast muHUS «Havana MaTeMaTH4ecKoro aHaJIM3a» MO3BOJISET CYHUIECTBEHHO PAaCIIUPUTh KPYyT
Kak MaTeMaTHM4YeCKMX, TaK W NPUKIAJHBIX 33/4ad, JOCTYIHBIX OOYHYaIOIIUMCS, y KOTOPBIX IOSBIISETCS
BO3MOXXHOCTh HCCIIEJIOBAaTh U CTPOWUTh rpaduku (QyHKIMH, ONpeneNsaTh WX HauOOJbIINEe W HAWMEHBIIHUE
3HA4YEHUS], BBIYUCIIATH IUIOMAI GUTYp U OOBEMBI TeJ, HAaXOOUTh CKOPOCTH M YCKOPEHUs mponeccos. JlaHHas
COJIepKaTeNIbHAs JIMHHUSA OTKPHIBAET HOBBIE BO3MOXHOCTH MOCTPOEHMSI MaTeMaTHMUECKHUX MOZENEH peanbHbIX
CUTYyalluil, HAXOXKJICHHUS HAWIYYIIEro PEUICHUs B INPUKIAIHBIX, B TOM 4YHCIE COLUAIbHO-3KOHOMHUYECKHX,
3agadax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOTO aHajiu3a CHOCOOCTBYET pa3BUTHUIO a0CTPaKTHOTO,
(bOpMaNbHO-JOTMYECKOTO M KPEaTHMBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHI paclO3HABATH IPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe W HcKyccTBe. OOydaromyecsl y3HalOT O BBIJAFOIIUXCS pe3yiIbTaTax,
MOJTyYEHHBIX B XOJI€ pa3BUTUSI MAaTEMATHUKH KaK HAyKH, U UX aBTOpax.

ConepxxatenbHo-MeTOANYECKas: TUHUS «MHOXeCTBa U JIOTHKa» B OCHOBHOM IIOCBAILEHA 3JIEMEHTaM
TEOPUH MHOXECTB. T€OpPEeTHUKO-MHOXECTBEHHbIE TMPEACTABICHUSI TMPOHU3BIBAIOT BECh KYpPC IIKOJBHOM
MaTeMaTHKK M IpejiaraT HanboJjiee YHUBEPCAIbHBIN A3bIK, 00BEIUHAIONIMI BCE pa3zeibl MATEMATHKH U €
MPUIOKEHUHN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCLUILIMHBEI B eAuHOE 1eioe. [loaToMy BakHO HaTh
BO3MOXXHOCTh IIKOJIBHHUKY TIOHMMaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK COBPEMEHHOM MaTeMaTUKUd U
HCIIOJIb30BATh €r0 JJIs BEIPAXKEHUS CBOUX MBICTICH.



B kypce «Anrebpa W Hayaia MaTeMaTHYECKOTO aHAM3a» MPUCYTCTBYIOT TAaKKE OCHOBBI
MaTEeMaTHYECKOTO MOJCIUPOBAHMS, KOTOpPHIC TMpPHU3BAaHBI C(HOPMUPOBATH HABBIKM IOCTPOCHHUS MOJCICH
peaNbHBIX CUTYallMid, WCCIEIOBAHUS JTHX MOJIENIeH C TOMOIIbIO ammapara aireOpbl U MaTeMaTH4ecKoro
aHaliM3a W WHTEPIpETalH TOJYYCHHBIX Pe3yJbTaToB. Takue 3a/laHus BIUIETCHBI B KB W3 pPa3JelioB
MPOrpaMMBbI, TIOCKOJIBKY BECh MaTepuall Kypca HIMPOKO HCIONB3YeTCs IS PEIICHUS MPUKIAJHBIX 3a1ad. [lpu
pEIICHHN peabHBIX MPAKTUYECKUX 3aJad ydJalrecs pa3BHBAIOT HAOIIOJIATEIIbHOCTh, YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIL30BaTh aHAIOTHIO, 0000IIATh M KOHKPETH3UPOBAThH IPOOIIEMY.
JesTenbHOCTh IO (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a/1a4 OPraHU3yeTCs B IPOIIECCe M3YUCHUS
BCEX TeM Kypca «Anrebpa v Hadajla MaTeMaTHIEeCKOTO aHaN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM IuTaHe Ha M3y4deHHE Kypca aireOpbl 1 Hayal MaTeMaTHYeCKOro aHalli3a Ha 0a30BOM YPOBHE
oTBoauTCs 2 vaca B Henenmo B 10 kiacce u 3 waca B Hexenmo B 11 kiacce, Bcero 3a apa roaa ooydenust — 170
9acoB.

COJEPXAHHUE YYEBHOI'O KYPCA

10 KJIACC

Yucia ¥ BBIYHCTICHHS

PanmonaneHble yncia. OOBIKHOBEHHBIE U JECATUYHBIC IPpOOH, MPOLCHTHI, OECKOHEUHbIE IEPUOANYECKHE
Ipobu. Apudmerndeckue OINEpaluy ¢ PalMOHAJIbHBIMU YHCIaMHU, IPeoOpa3oBaHUs YHMCIOBBIX BBIPAXKCHUH.
[Mpumenenue npoOeil W MPOUEHTOB Ui pPEUICHHWs] NMPUKIAIHBIX 3a7ad W3 Pa3NUuYHBIX OTpacieldl 3HaHWH H
peanbHON XKU3HU.

JeiicTBurenpbHple Yrcna. PanuioHanbHBIE M UppalMoOHANBHBIE YWCia. ApUPMETHYECKUE OIepaluu C
JEUCTBUTEIHHBIMU YWCIHaMU. [IpuONMmkE€HHbIE BBIYMCIICHUS, TpaBWiIa OKPYIJICHHS, TPHUKUAKA W OIIEHKa
pe3yJibTaTa BEIYMCICHUH.

Crenenb ¢ nenbiM nokaszareneM. CranaaptHas Gopma 3amicH AeHCTBUTENBHOTO yrcia. Mcmnons3oBanue
noaxojsiied (GopMbl 3anUCH JICHCTBUTEIBHBIX YMCEIN JUIS PEIICHUS NMPAKTHYSCKUX 3a]lad M INPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii KOpPEeHb HaTypalbHOW creneHu. JleHcTBHA ¢  apuUPMETHYECKMMH KOPHSMH
HaTypaJbHOW CTETIEHH.

CuHyC, KOCMHYC M TAaHI'€HC YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC, apKTAHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHNs 1 HEPABEHCTBA

ToxxmecTBa U TOKIECTBEHHBIE HpeOGpa30BaHI/Iﬂ.

[TpeobpazoBaHKre TPUTOHOMETPUIECKUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPHYECKHE POPMYITBL.
VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo] HHTEpBaJIOB.
Perenue nenbix 1 ApoOHO-palMOHATIBHBIX YPaBHEHHN 1 HEPABEHCTB.

Pemenune nppanuoHaibHbIX YpaBHEHUN U HEPABEHCTB.



Pemenue TpuroHOMeTpUUECKUX YPAaBHEHUH.

IIpuMeHeHre ypaBHEHUN M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a/ad W 3a7a4 U3 Pa3TUUHBIX
obnacTelt HayKH U peabHON KU3HU.

DyHKUUM U TPpaduKH
Oynkyst, cnocoOsl 3ananus ¢pyHkuuu. ['paduk Gynkunu. BzanmHo o6paTHble QyHKINU.

Obnacte ompefeneHdss W MHOXecTBO 3HadeHWi ¢Qynkumu. Hymu  yskoum.  [IpomexyTku
3HAKOMOCTOSHCTBA. UETHBIE M HEYETHBIC (PYHKIIMH.

CrenenHas QyHKIUS C HATYpaIBbHBIM H IIEJIBIM ToKazareneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpadux
KOpHSI N-0¥ CTENEeH!.

Tpuronomerpuueckas OKpPYXHOCTb, OIpEICTICHHE TPUTOHOMETPUYECKUX (YHKUHUH  YHCIOBOTO
apryMeHra.

Hauana MaTeMaTH4eCKOro aHajmn3a
HOCHGI{OB&TCHLHOCTI/I, CITOCOOBI 3aJlaHus TIOCNIeA0BaTeIbHOCTEH. MOHOTOHHBIC ITOCIICA0BATEIHLHOCTH.

Apudmernueckass H TeoMeTpuueckas mnporpeccud. beckoHeuHO yObIBaroliass TeOMETpUYecKas
nporpeccust. Cymma 6eCKOHEUHO YObIBarollel reoMeTpudeckoil nporpeccuu. @opmyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHuE IPOTPECCUU TSI PELLICHUS pealIbHBIX 3a7ay MPUKIAZHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoecTBO, omeparui Haj MHOkecTBamu. uarpammer Jiinepa—Benna. [IpuMeHeHne TeopeTHKO-
MHO>XECTBEHHOI'O aIlapara il OIUCAHUS pealbHbIX IIPOLIECCOB U SIBJICHUH, IPU PELIECHUU 3a1ad U3 APYTHX
y49e0OHBIX MPEIMETOB.

Or[pez[eneHHe, TeOopeMa, CICACTBUEC, 1O0KA3ATCIILCTBO.

11 KJIACC

Yucaa v BLIYHCTIEHUA

HarypanbHblie u uemnbie uncina. [Ipu3Haku 1eIMMOCTH LEJIbIX YHUCEIl.

Crenesb ¢ paMOHAJIbHBIM MOKa3aTeneM. CBOICTBA CTENIEHH.

Jlorapudwm urcna. JlecSTUYHBIE W HATYPAIIbHBIC JTOTapU(PMBI.

YpaBHeHus U HepaBeHCTBA

[IpeoOpazoBaHue BEIpAKEHUH, COMEPIKAIINX JIOTaPH(PMBI.

[IpeoOpazoBanue BRIpaOKEHHI, CONIEPIKAIINX CTETICHHU C PAIIMOHAILHBIM MTOKa3aTeIeM.
IIpumMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

TlokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUS 1 HEPABCHCTBA.

Cucrtembl JIMHEWHBIX YypaBHEHUW. PerieHue NpHUKIANHBIX 334ad C MOMOIIBI0 CHCTEMBI JIMHEHHBIX
YpaBHEHUH.



CucreMbl ¥ COBOKYITHOCTH PAllHOHAIFHBIX YPABHEHUH M HEPABEHCTB.

IIpumMeHeHre ypaBHEHHM, CHCTEeM M HEPAaBEHCTB K PEUICHUIO MaTeMaTHYECKUX 3a7ad M 3aJad U3
Pa3ITUYIHBIX 00IaCTeH HAYKU U PEATbHOM JKH3HU.

DyHKUUM U TPpaduKH

Oynknus. [lepuogmueckne ¢ynkuuu. IIpoMexxyTkm MOHOTOHHOCTH (QYHKUMH. MakCUMyMBl |
MUHMMYMBI QyHKInu. HanOomnbinee u HauMeHblee 3HaueHHe QyHKINUU HA IIPOMEXYTKE.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TPaduKy.
INoka3zatenbHas u morapudmMudeckas PyHKIUU, UX CBOWCTBA U IpaUKH.
Ucnons3oBanue rpadukoB HYHKIUH TSI peIieHUs] YPaBHEHNH 1 THHEHHBIX CUCTEM.

Ucrnonp3oBanue rpadukoB (yHKIUH OIS HMCCIEAOBAHUS TIPOIECCOB M 3aBHUCHUMOCTEH, KOTOpBIS
BO3HUKAIOT TIPH PEIICHUH 334 U3 JPYTUX YIEOHBIX MPEAMETOB H PEaTbHOM KI3HH.

Hauana MaTemMaTH4ecKkoro aHainsa
HenpepsiBHbie (pyHKIMH. MeTOT HHTEPBAIOB IS PELICHUS HEPABEHCTB.
[MpousBoanas ¢pyHkuuu. ['eomMmeTprudecknii 1 GUINUECKHIA CMBICT TIPOU3BOIHOM.

[Ipon3BoaHbIE IeMEeHTApHBIX (QyHKIUI. DOPMYITBl HaXOXKACHHS IPOU3BOTHON CYyMMBI, IPOU3BEICHUS U
YaCTHOTO (DYHKITHH.

[IpumeneHne MPOU3BOIHON K UCCIIEAOBaHWIO (DYHKIMA HA MOHOTOHHOCTH U IKCTpeMyMbl. HaxoxmeHne
HAUOOJIBIIETO M HAUMEHBIIIETO 3HAYCHUS (PYHKIIMU Ha OTPE3KeE.

HpI/IMCHCHI/IC HpOH3BO}:[HOI>'I AJId HaXOXJACHUA HAWITYUHICTOo PCHICHUA B IPHUKIAAHBIX 3ajgadax, IJId
OIpe/IeIeH s CKOPOCTH ITpoLiecca, 3a1aHHOTr0 (OPMYJIOi WK TpadrKOM.

[TepBooOpa3zHas. Tabnuma nepBooOpa3HbIX.

WHTterpayi, ero reoMeTpuYecKuid u (U3HMUSCKUIM CMbICHI. Bbluncnenue wuHTerpama mo Gopmyse
Herorona—Jleiiouuta.

IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenrie yaeOHOTO TpenMeTa «MaTeMaTiuKay JODKHO 00ecrieuyrBaTh JOCTIKEHUE Ha YPOBHE CPEIHETO
oOmiero o00pa3oBaHHs CIEAYIOIIUX JUYHOCTHBIX, METAlpPEeIMETHBIX W MPEAMETHBIX 00pa30BaTENbHBIX
PE3y/IbTaTOB!

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHEIC PE3YyIbTaThl OCBOCHHA MPOTPAMMBI y‘lC6HOI‘ O InpcamMeTa «Marematuka XapaKTCPpU3YHOTCA:
Fpaxuaﬁcxoe BOCIIMTAHUC!

c(OPMHUPOBAHHOCTBIO TPAXKIAHCKON MO3MIIMU 00YYalONIerocss Kak aKTHBHOTO W OTBETCTBCHHOTO WJICHA
POCCHIACKOTO OOIIEeCTBa, MPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBaxX (YHKIIMOHMPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBIICHHH, TIPOLEAYyp TPaXTAHCKOTO oOmecTBa (BBIOOPHI, OMNPOCKI W Tp.), YMCHHEM
B3aMMO/ICHCTBOBATh C CONMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIMSIMH U Ha3HAUYCHUCM.



ITaTpuoTnueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAXKITAHCKOW HICHTUYHOCTH, YBOKCHUS K MPOILJIOMY U HACTOSAIIEMY
POCCHIICKOM MaTeMaTHWKH, IIEHHOCTHBIM OTHONICHHEM K JOCTHXKCHUSM POCCHMCKHX MAaTeMaTHKOB W
POCCHIICKON MaTeMaTUYECKOW IIKOJIBI, K UCIIONB30BAHUIO 3TUX NOCTHKCHHN B JPYTHUX HAayKaX, TEXHOJOTHUSX,
cthepax SKOHOMHUKH.

I[yXOBHO-HpaBCTBeHHOI‘O BOCIIMTAHUA:

OCO3HAaHMEM JYXOBHBIX LEHHOCTEH pOCCHICKOTO Hapona; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHMS, STHUECKOTO IIOBEJCHMS, CBS3aHHOTO C IPAKTHUYECKUM INPUMEHEHHEM JOCTH)KEHHUN HaykKu U
JESITEIbHOCTBHIO YIEHOr0; OCO3HAHNEM JIMYHOTO BKJIaZa B IIOCTPOEHUE YCTOWYMBOTO OYIyILEro.

DCTETUYECKOE BOCITUTAHNE .

JCTETUYECKUM OTHOLICHHUEM K MHPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a1ad, PpEIICHUH, pacCyXIEHWH; BOCIPHUMMYMBOCTBIO K MAaTEMAaTHYECKHUM acHeKTaM pas3JIn4HbIX BHJIOB
UCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTHIO yMEHHS NPUMEHSTh MaTeMaTHYeCKHe 3HAHHMSA B HMHTEpecax 370pOBOTO U
Oe3omacHOr0 00pa3a JKW3HU, OTBETCTBEHHOTO OTHOIICHWS K CBOEMY 3/I0pPOBBIO (30pOBOE IHTAHWE,
cOaaHCUPOBAHHBIA PEXHUM 3aHATHH W OTAbIXa, peryispHas (QHU3NUecKas aKTUBHOCTH); (usndeckoro
COBEPIIICHCTBOBAHMS, TP 3aHATHAX CIIOPTHBHO-030POBUTEIBHON JAEATEIEHOCTHIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TpYyIy, OCO3HAHWEM IIEHHOCTH TPYAONIOOMS;, HMHTEPECOM K pasiIHyHBbIM cdepam
npodecCHOHANBHON AESTENIbHOCTH, CBA3aHHBIM C MAaTEMaTUKOH M €€ MPUIOKEHUSIMH, YMEHHEM COBEPILAThH
OCO3HaHHBIN BBIOOp Oynymieil mpodeccuu U peann30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TIaHbl; TOTOBHOCTBIO
CIOCOOHOCTBIO K MaTeMaTH4ecKoMy O0Opa30BaHHIO M caMOOOpa30BaHHMIO Ha TPOTSHKEHUH BCEH IKU3HH;
TOTOBHOCTBIO K aKTUBHOMY YYACTHIO B PEIIEHUH TPAKTHYECKUX 33]1a4 MaTEMaTHIECKOW HAIIPAaBIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJIOTUYECKON KyJIbTYphl, MOHMMAaHHEM BIUSHHS COIHATHHO-YKOHOMHUYECKHX
MPOIECCOB HA COCTOSHWE TPUPOJHOW M COIMAIBHOW Cpelbl, OCO3HAHHUEM TJI00ANBFHOrO XapakTepa
SKOJIOTHUYECKUX IPO0JIeM; OpHEHTalnell Ha MPUMEHEHHEe MaTeMaTW4YeCKHX 3HAaHUM U1 pelleHus 3agad B
o0yacTu OKpyXaroliel cpenpl, TUIAHUPOBAHHUS TOCTYNKOB WM ONEHKM WX BO3MOXHBIX TMOCIEICTBUN s
OKpY>Karollen cpeibl.

HCHHOCTI/I Hay4YHOT'O MO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOW NPAKTHKH, TOHMMaHUEM MaTeMaTH4yecKoil HayKdh Kak c(epbl 4eJOBEYECKOH IesTeNbHOCTH,
9TanoB €€ pa3BUTHA W 3HAYMMOCTH JJIS Pa3BUTHS LMBUJIM3ALMH;, OBJAJCHHEM SI3bIKOM MATEMAaTHKH H
MaTeMaTHYeCKOW KyJIbTYpPOH KakK CPEJICTBOM TIO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIATH IMPOEKTHYIO H
HCCJIEIOBATEIBCKYIO JEATENbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAHNPEJIMETHBIE PE3YJIBTATbBI

MeTaHpe}IMCTHHe PE3YyJIbTAaThL OCBOCHMHA aporpaMmbl y‘-I€6H01"O npeamMeTa «Maremaruka
XapaKTCpU3yHOTCA OBJIAJCHUEM YHUBCPCAJIIBHBIMU  HO3HA6AME1bHbIMU ()elicmewmu, YHUBEPCATIbHbIMU
KOMMYHUKAMUBHbIMU Oeﬁcmeuﬂmu, YHUBEPCAIbHbIMU pecy/IAMUSHbIMU oeticmeusimu.



1) Vuueepcanvhvle nosnasamenshwie oeticmsus, obecneuusarom Gopmuposanie 6azo6vix KOSHUMUGHBIX
npoyeccog obyuarowuxcs (0ceoeHue Memoodo8 NOHAHUSL OKPYICAIOue20 Mupa, HpUMEeHeHue 10SUYecKux,
ucced08amenbeKux onepayuil, ymeruil pabomams ¢ ungopmayuetr).

ba3oBrnie noruueckue aeficTBU:

® BBIIBIITE W XapaKTEPU30BATh CYIIECTBEHHBIC NPH3HAKM MaTEMAaTHYECKHX OOBEKTOB, IMOHATHH,
OTHOIICHUH MEXIY TMOHATHAME; (OPMYIHPOBAThH ONPENEICHHS TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIN
NpU3HAK KIacCU(PHUKALMU, OCHOBaHUS I 000OILEHHS U CPaBHEHUS, KPUTEPUH MPOBOIUMOT0 aHAIIN3a;

® BOCIIPHHHUMATh, (OPMYIHPOBATEH M MMPEOOPA30OBEIBATE CYXK/ICHHS: YTBEPAUTEIbHBIC H OTPHILIATEIbHBIC,
€IMHUYHBIE, YACTHBIC U OOIIHE; YCIOBHBIC,

® BBIIBIITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H W NPOTHBOpedMsl B (DaKTax, TAaHHBIX,
HaOJIIOACHUAX U YTBEPKICHUAX; TIpeUIaraTb KPUTEPHH JUIS BBIBICHNS 3aKOHOMEPHOCTEH M IPOTUBOPEYNIi;

e J1eaTh BBIBOJIBI C MCIIOIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX M HHAYKTHUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOUEHHH 10 aHaJIOTHH;

® [POBOAUTH CAMOCTOSITETIBHO JOKA3aTeNbCTBA MAaTeMaTHUECKUX YTBEPXKIACHUH (TpsAMbIE W OT
NPOTHBHOTO), BBICTPAaNBATh APrYMEHTALMIO, IPHUBOAWUTH TNPUMEPHl U KOHTPIPHUMEPHI;, OOOCHOBBIBATDH
COOCTBEHHBIE CYXKJICHUS 1 BBHIBOJBI;

e BBEIOMpATH CHOCOO pelIeHUsI Y4eOHO 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUsI, BEIOUPATD
HaunboJiee MOAXOIAIINN ¢ yYETOM CaMOCTOSITETILHO BBIICTICHHBIX KPUTECPHEB).

ba3oBble HccenoBaTebCKue JeHCTBUS:

® JICIIONI30BATh BOMPOCH KaK MCCIIEOBATENLCKUI MHCTPYMEHT MO3HaHUs; (hOPMYIHPOBATH BOIPOCHI,
¢buKcupylolme MNpOTHBOpeYHe, MpobieMy, yCTaHaBIMBaTh HCKOMOE W JaHHOe, (OpMHpPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UINI0, MHEHHE;

® [POBOAWUTH CAMOCTOSITEIBHO CIUIAHMPOBAHHBIA HKCIIEPUMEHT, HCCIIEIOBAHUE II0 YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBICHHS, IPOLECcca, BHISBICHUIO 3aBUCHMOCTEH MEXIly 00BEKTaMH,
SIBTICHUSIMH, TIPOIIECCAMM;

® CaMOCTOSITENbHO (QOpPMYyIHpOBaTh OOOOIIEHHST M BBIBOABI TI0 pe3yJibTaraM MpPOBEIEHHOTO
HaOJr0IeHNsI, MCCIIeJOBaHMsI, OLIEHUBATh JIOCTOBEPHOCTD MOIYUYEHHBIX PE3YJILTATOB, BHIBOAOB M 0000IIECHHIA;

® [IPOTHO3UPOBATH BO3MOXKHOE pPAa3BHTHE IMPOIECCa, a TAKKe BBIJBHIAaTh MPEANOIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ naopmanueii:

® BBIIBIATH AeDUINTH MHPOPMAIMH, TAaHHBIX, HEOOXOIUMBIX /ISl OTBETa HA BONPOC U JJISl PELICHUS
3a71a4u;

e BbIOMpaTh MHPOPMANWIO W3 WCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIH3UPOBATH, CHCTEMATH3UPOBATh U
MHTEPIPETUPOBATH NHPOPMALIUIO PA3THYHBIX BUAOB U (GOPM MpEACTaBICHUS;

® CTPYKTYpHpOBaTh HWH(POPMAIIUIO, MPEACTABIATE €€ B Pa3NUUHBIX (opMax, WIUIFOCTPHPOBATDH
rpaduyecky;

® OIIEHHMBATh HAJIEKHOCTH HH(POPMAIIMH IO CAMOCTOSTEIEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvhvle KOMMYHUKAMUGHBIE OelCmeUs, 00ecnequsaom cQopMupoSaHHOCMb COYUATbHBIX

HABLIKO8 0OVUAIOUWUXCSL.
OOuienue:

® BOCHPUHHUMATH B (POPMYIIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSMH U ENISIMU OOLICHUST; SICHO,
TOYHO, I'PaMOTHO BbIpaXkaTb CBOIO TOYKY 3P€HUA B YCTHBIX U IMMCBMEHHBIX TCKCTAaX, JaBaThb IMOACHCHUS 110 XO4Y
pelieHus 3a1a4l, KOMMEHTUPOBATh MMOJYUYEHHBIN pe3ynbTar;

® B XOJe OOCYXJIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAaeMOW TEMBI, TPOOJIEMBI, pelraeMoit
3a/1a4d, BBICKA3bIBATh WJICH, HAILIEJICHHBIE HA MOUCK PEIICHUS; COMOCTABISATH CBOU CYXKICHUS C CYKICHUSIMU
JPYTUX YYaCTHUKOB JIMAJIOra, OOHApY)KMWBaTh pa3iWyhe W CXOJCTBO IO3WIMH; B KOPPEKTHOW (opme
(hopMyITUPOBAThH pa3HOTIIACHS, CBOM BO3PAKEHUS;

® TMpEACTAaBIATH  PE3yNbTaThl  PEIICHMs]  3aJayd, OJKCIIEPUMEHTAa, HUCCJICNOBaHUSA, MPOEKTA;
CaMOCTOSTENHLHO BEIOUPATh (hOpMAT BHICTYIUICHHS C YIETOM 3324 IMPE3CHTAIMH U 0COOCHHOCTEH ayuTOPHUH.

CoTpyIHUYIECTBO:

® TIOHMMAaTh W WCIOJB30BATh MPEUMYINECCTBA KOMAHIHOW W WHAMBHIYyaJTbHOW PabOTHI MPU PEUICHUH
y4eOHBIX 3a/lay, MPUHUMATH IIeJb COBMECTHOH [EATCILHOCTH, IUIAHHUPOBATH OPTraHU3AIUI0 COBMECTHOM
paboThI, pacHpeae/iaTh BUIALl pabOT, JOroBapHBaThCs, 00CYKIaTh MPOLECC M pe3yiabTaT padoThl; 0000IIaTh
MHEHUS HECKOJIBKUX JTFO/ICH;



® yYacTBOBATh B TPYMIIOBEIX (hopMax paboTHl (0OCykmeHus, OOMEH MHEHHH, «MO3TOBBIC IITYPMBD» U
WHBIC); BBIOIHATH CBOIO YacTh pabOThl U KOOPJMHUPOBATH CBOW JICHCTBUS C JPYTUMH WICHAMU KOMaHJIbI,
OIICHMBATh KaueCTBO CBOErO BKJIaJa B OOIIMI MPOMYKT MO KPHUTEPHSIM, C(HOPMYIUPOBAHHBIM YYaCTHUKAMU
B3aMMO/ICHCTBUSI.

3) Vuusepcanvhvie pecynsamugnsle oeticmaust, 06ecneuusaom Gopmuposanie CMvlCi08blX YCMAHOBOK U

HCUSHEHHBIX HABBIKOG TUUHOCTIU.
CamoopraHu3arus:

COCTaBIAITh IUIaH, AJITOPUTM pPEIICHHs 3aJaud, BBHIOMPATh CIOCOO pEIIeHHs C YYETOM HMEIOIIUXCS
PECYPCOB B COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUHA C YIETOM
HOBOI HHpOPMALIUH.

CaMOKOHTpPOJIb:

® BRBJAJCTh HABBIKAMH TIO3HABATEJIbHON pe(IeKCHH KaKk OCO3HAHUS COBEPIIACMBIX JCHCTBHH WU
MBICITHUTENLHBIX MPOIECCOB, UX PE3yIbTATOB; BIAJETh CIIOCOOAMU CAMOINPOBEPKH, CAMOKOHTPOJIS IMpoliecca
pe3yabTaTa pelleHus MaTeMaTHIECKOM 3a1auu;

e IPEABUIECTH TPYAHOCTH, KOTOPBIE MOI'YT BOZHUKHYTh IIPU PELICHUM 3a1aud, BHOCUTh KOPPEKTUBEI B
JACATCIIbHOCTh Ha OCHOBE HOBBIX O6CTOHTCHBCTB, JaHHBbIX, Haﬁ[IeHHI)IX OHH/I6OK, BBISIBJICHHBIX TPYILHOCTGI\/'I;

® OICHMBAaThb COOTBETCTBHE DPE3YJIbTaTa LEJU W YCIOBUSM, OOBSCHATH NPUYMHBI NOCTIDKECHHS WM
HEIOCTH)KEHUS PE3YJIbTAaTOB AEATENbHOCTH, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

OcBoenne yuyeOHOTO Kypca «Anredpa 1 Hayalla MaTeMaTHYECKOr0 aHaIn3a» Ha YPOBHE CPEeJHEr0 OOIIEero
00pa3oBaHHs AOJDKHO 00ECIeUNBATh JOCTIKEHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucaa v BLIYUCTIEHUA

OHepI/IpOBaTB IMOHATUAMU: PALMOHAIIBHOEC U I[eP'ICTBHTeJIBHOG qHuCJIo, O6BIKHOBCHH35[ U AeCsaTUu4YHasA
JIpO0Ob, MIPOIICHTHI.

BrImomaaTs apI/I(i)MeTI/IquKI/Ie orepanum ¢ paliuOHaJIbHBIMHU U Z[eﬁCTBHTeHBHBIMH YHUCJIaMH.

BrimonHATh pUOIIKEHHBIE BEIYMCIICHUS, UCTIONB3Ys TIPaBUiIa OKPYTIIECHUS, AeTaTh MPUKUAIKY U OLIEHKY
pe3yJibTaTa BEIYMCICHUH.

OmepupoBaTh IMOHATHSMU: CTEIIEHb C IEJIBIM IIOKa3aTelieM; CTaHgapTHas ¢opMa  3aIucH
JICHCTBUTEIBHOTO 4YKCJIa, KOPEHb HATypPaJIbHOM CTENEHM; WCIIOIb30BaTh MOAXOMAIIYI0 (OpMY 3amucH
JIEUCTBUTEIBHBIX YHCEN AJIA PELICHUS MPAKTUUECKUX 3324 U NMPEACTABICHUS TAHHBIX.

OHCpHpOBaTB MOHATUSAMU: CHUHYC, KOCHHYC M TAaHI'CHC IIPOU3BOJIBHOT'O YTJIa; HCIIOJIb30BATH 3allMChb
IMPOU3BOJIBHOI'O yIJia 4€pe3 06paTHBIe TPUTOHOMETPHUYICCKUC (I)YHK]_[I/II/I.

YpaBHeHNs 1 HEPABEHCTBA

OnepupoBaTh  MOHATHSAMH:  TOXAECTBO, YypaBHEHHE, HEPABEHCTBO; I€J0€, PalHOHAIBHOE,
MppalOHAIBHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPAaBHEHHUE;

BrimonHsATe TpeoOpa3oBaHHsS TPUTOHOMETPHUYECKHX BBIPRKEHWH M peliatb TPUTOHOMETPHUYECKHE
ypaBHCHUS.



BrimonHATe mpeoOpa3oBaHWs WENbIX, PANWOHANBHBIX W HPPALNNOHATIBHBIX BBIPAKEHUH U pemarh
OCHOBHBIC TUIIBI IISITBIX, PAI[HOHANBHEBIX U UPPANMOHATBHBIX YPABHCHUH 1 HEPABCHCTB.

[IpuMeHATh ypaBHEHUS M HEPAaBEHCTBA I PEIIEHMs MaTeMaTHUYECKUX 3aJad U 3ajad U3 pasjInuHbIX
o0nacTeil HAYKH U peabHON )KU3HU.

MopenupoBath peanbHBIE CHTyallld Ha $3BIKE anreOphl, COCTaBISATh BBIPAXKEHUS, ypaBHEHUS,
HEpaBEHCTBA 110 YCIIOBHIO 3a7jaul, UCCIEI0BATh MOCTPOSHHbBIE MOJIENU C UCTIOJIb30BAHUEM allliapaTa aireOpsl.

DOyHKUNH U TPaPUKH

OnepupoBath MOHATHAMU: (HYHKIUS, CTIOCOOBI 3a1aHusl (PYyHKIHH, 00IaCTh OMpeeNieH!s] 1 MHOXXECTBO
3HA4YeHUH QyHKINH, rpaduK QYHKIHH, B3AUMHO 00OpaTHBIE (QYHKIHIH.

OnepupoBaTh TOHATHUSAMH: YETHOCTh W HEYETHOCTh (YHKIWH, HYTH (QYHKIUH, TPOMEXYTKH
3HaKOIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKIWH IS PELICHUs] YpaBHEHHH.

Crpouts M unTaTh rpaduKu JTUHEHHONH (YHKIHMH, KBaApPaTUIHONW (YHKINH, CTENEHHON (YHKIHU C
LeJIBIM [I0KA3aTEeNeM.

Hcnonb3oBath rpaduku GyHKUUH U HCCIIEIOBAHUS MIPOLIECCOB U 3aBUCHMOCTEH! ITPU PELICHUH 3a1a4 U3
Jpyrux y4eOHBIX MPEMETOB U peabHOM KU3HH; BEIpaKaTh (HOpMYIaMu 3aBUCUMOCTH MEXIY BEIMYHHAMH.

Hauyasia MaTeMaTH4eCKOI0 aHAIN3A
OnepupoBath MOHATUSAMHE: MIOCIEA0BATENLHOCTD, apUPMETHIECKAs! U TEOMETPUIECKask IPOIPECCHU.

OnepupoBaTh MOHATUSAMH: OECKOHEYHO yOBIBAIOIIAs TEOMETPUUECKAsi MPOTPeccHsi, cyMMa OECKOHEYHO
yOBIBAIOIIEH TEOMETPUIECKON TPOTPECCHH.

3aﬂaBaTB MMOCJICAOBATCIIBHOCTH PA3JINYHBIMHA crocodamu.

Hcnonp30BaTh CBOMCTBA MOCTENOBATENIFHOCTEH M TPOTPECCHil I PpEIIeHHs pealbHBIX 3ajad
NPUKJIAIHOTO XapakTepa.

MHo:xecTBa H JIOTHKA
OHepI/IpOBaTB IMMOHATUAMMU: MHOKECTBO, OII€pallvii Ha/l MHOXKCCTBaAMMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar IJIs OMHMCAHUS PEANBHBIX MPOLECCOB W SBICHUM,
NIPY pelIeHUH 3aa4 U3 JPYTUX YIeOHBIX PEMETOB.

OHCpHpOBaTB IMMOHATHUAMMU: OIIPCACICHUE, TCOPEMA, CICACTBUC, TOKA3ATCIBCTBO.

11 KJIACC

Yuciia 1 BBIYHCTICHUSA

OHCpHpOBaTB MOHATHUAMU: HATYPAJIbHOC, HECJI0C YUCIO, HUCHOJb30BATh NPHU3HAKU ACIUMOCTU ICJIbIX
YUCCII, PA3JIOKCHHUEC YHUCJIa Ha TPOCTBIC MHOKUTCIIN AJId PCHICHUA 3a1a4.

OrnepupoBaTh MOHSATUEM: CTENIEHb C PALlMOHAIBHBIM MIOKa3aTEIeM.
OnepupoBaTh MOHITUSMHE: JOrapudM YncIa, eCITHYHbIC U HATYpalbHbIC JIOTapu(MBL.

YPaBHeHI/lﬂ U HEPAaBEHCTBA



IIpuMmeHATh CBOWCTBA CTENMEHW [UId TNPeoO0pa3oBaHUS BBIPAKEHHN; ONEPUPOBATH MOHATHSMU:
MOKa3aTelIbHOE YPaBHEHUE U HEPABCHCTBO; peIllaTh OCHOBHBIC TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BrimonHAT TpeoOpa3oBaHUS BBIPAKEHHUH, COAEpXKAIIUX JOTapU(MBI, OIEPUPOBATh MOHATHSIMHU:
norapu()MUYECKOe YpaBHCHHWE W HEPABCHCTBO; PEIaTh OCHOBHBIC THITHI JIOTAPU(PMHUUSCKUX YPaBHCHHNA H
HEPaBEHCTB.

Haxonuts PCHICHUA HpOCTeﬁHIHX TPUTOHOMCTPUUCCKUX HECPABCHCTB.

OHGpHpOBaTI) MOHATUSIMU: CHCTEMa JIHUHCHHBIX ypaBHeHI/Iﬁ u eé peuicHue; HUCHOJIb30BATH CUCTCMY
JIMHEMHBIX ypaBHeHI/IfI AJI pCHICHUSA IMTPAKTUYCCKUX 3a/1a4.

Haxonuts PCHICHUA HpOCTeI‘/'IHII/IX CHUCTEM U COBOKyHHOCTeP'I PpalOHAJIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

MojenupoBath pealibHbIE CHTyalld Ha S3bIKE alreOpbl, COCTAaBJIATh BBIPAKEHHS, YpPaBHCHHS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIICIOBATH MOCTPOCHHBIC MOJICH C MCIIOJIb30BAHUEM arlapara
anreOpswl.

DyHKIUH U TPadPuKH

OnepupoBaTh MOHATHAMHU: NepUOAMYecKas (QYHKIHSA, MPOMEKYTKH MOHOTOHHOCTH (PYHKIHMH, TOYKH
sKcTpeMyMa (DyHKINH, HanOoJbIIee M HaNMEeHbIIee 3HaYeHHs (YHKIIMN Ha IPOMEKYTKE; HCHOIB30BATh UX IS
WCCIeI0BaHns (YHKIINH, 3aJJaHHON Tpa(uKoM.

OnepupoBaTe HOHATHAMHU: TpaQUKH IIOKA3aTEIbHOM, JOTapu()MUUYECKOM W TPUTOHOMETPHUYECKHX
¢byHKUMi; M300pakaTh MX HAa KOOPAMHATHOW IUIOCKOCTH M HCIOJNB30BaTh MJIsl pElICHUs] YpaBHEHHWH U
HEPaBEHCTB.

Nzo0pakaTb Ha KOOPIWHATHOW TUIOCKOCTH I'padMKH JIMHEWHBIX ypaBHEHWH M HCIOJB30BATh WX JUIS
peLIeHUs] CUCTEMBI JIMHEUHBIX YPABHEHUI.

Hcnionb3oBath rpaduku GYHKIUA IS UCCIIEAOBAHHS MIPOIIECCOB M 3aBUCUMOCTEH M3 JPYTHX y4eOHBIX
JUCLUIIINH.

Hauyana MaTeMaTH4eCKOro aHAJIu3a

OnepupoBaTh TMOHATUSMH: HEMpPEphIBHAsS  (QYHKOMs, TPOM3BOAHAs  (QYHKIWH; HCIIOJIb30BATh
reOMEeTPUUYECKUH U (pU3nIeCcKUi CMbICI TPOM3BOIHOMN JUIsI PELLIeHNUs 3a/1a4.

HaxonmuTh mpon3BoAHBIC AJIEMEHTAPHBIX (YHKIWH, BBIYHCIATH MPOU3BOJHBIE CYMMBI, TPOM3BEICHUS,
YaCTHOT'O (DYHKIHH.

Hcronb30BaTh MPOU3BOHYIO JJIsl HCCIIEOBaHMS (DYHKIIMM HA MOHOTOHHOCTh M DKCTPEMYMBI, TIPUMEHSTH
Pe3yIbTaThl HCCIIEJOBaHMs K TOCTPOCHUIO TPa(UKOB.

Hcnonws3oBaTh MMPOU3BOJHYIO MJIA HaAXOXIACHUA HAWJIIydIIETO PEHICHUA B IIPUKIAIHBIX, B TOM YHUCIIC
COMAJIbHO-OKOHOMHYCCKHX, 3aJa4dax.

OHCpHpOBaTB TIOHATHAMMU r[epBoo6pa3Ha${ U HUHTCTrpajl; NMOHUMATb FCOMeTpI/I"IeCKI/If/i n (1)I/ISI/I"ICCKI/II71
CMBICJI UHTEIpaJia.

Haxomute mepBoOOpa3HbIe 3JEMEHTAPHBIX (DYHKIHN; BBIYHCIATH WMHTErpan no Qopmyne HproToHa—
JletiOaua.

Pemats MNPpUKIIAJHBIC 3ada4dd, B TOM YHCJIC COLHUAJIBbHO-DKOHOMUYCCKOI0 H (l)I/ISI/I‘leCKOFO XapakTepa,
Cpe€acTBaM MaTEMAaTUYCCKOTO aHaJIn34a.






TEMATUYECKOE IINIAHUPOBAHHUE

10 KJIACC

KoauyecTBO 4acos

Ne DyekTpOoHHBIE (IM(POBDBIE)
HaumeHnoBaHnme pa3aesioB 1 TeM NPOrpaMMbl
n/n Beero KonTpoabHbie IIpakTHuec o0pa3oBaTeJIbHBIE PecypChl
padoThI KHe padoThbl
ege.fipi.ru/;
1 MHo:XecTBa palMOHANBHBIX U AEHCTBUTEIIBHBIX YHCEL. 14 1 hitp://www.matematika-na.ru;
PanmonanbHble ypaBHEHHS U HEpABEHCTBA https://uchi.ru/ ;
https://resh.edu.ru/
ege.fipi.ru/;
http://www.matematika-na.ru;
2 Oynkiun U rpaduky. CTEneHb C LeNbIM oKa3aTesieM 6
https://uchi.ru/ ;
https://resh.edu.ru/
ege.fipi.ru/;
3 Apudmernueckuii KOpeHb N—0oi cTeneHu. MppanuoHaabHble 18 1 hitp://www.matematika-na.ru;
YPaBHEHUS U HEPABEHCTBA https://uchi.ru/ :
https://resh.edu.ru/
4 @opMyIibl TPUTOHOMETPUH. T pUroHOMETpUYECKHE 29 1 ege-fipi.ru/

ypaBHEHUS

http://www.matematika-na.ru;




https://uchi.ru/ ;

https://resh.edu.ru/

Jlorapudmmaeckas Gyukius. Jlorapupmuaeckue

ege.fipi.ru/;
http://www.matematika-na.ru;

5 [TocnemoBaTeILHOCTH U MTPOTPECCHH 5
https://uchi.ru/ ;
https://resh.edu.ru/
ege.fipi.ru/;
http://www.matematika-na.ru;

6 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIINS 3HAHU T 3 1
https://uchi.ru/ ;
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4 0
11 KJIACC
Koau4yecTBO yacos
Ne n/m HaunmMeHoBaHue pa3aesioB U TeM NPOrPAMMBI K UIeKTpOHIHbIE (HPPOBHIC)
Beero OHTPOJIbHBbIE MpakTuye o0pa3oBaTeJIbHbIE PeCypPChl
padoThI CKHe
padoThI
ege.fipi.ru/;
1 CreneHs ¢ pallnOHAJIbHBIM ITOKAa3aTCJICM. TToka3aTensHas 12 1 http://WWW'matematlka-na'rU;
¢ynkuus. [TokazarenbHble ypaBHEHUS U HEPABEHCTBA https://uchi.ru/ ;
https://resh.edu.ru/
2 12 ege.fipi.ru/;




YpaBHCHUS 1 HCPABCHCTBA

http://www.matematika-na.ru;
https://uchi.ru/ ;

https://resh.edu.ru/

Tpuronomerpuieckne (GyHKINH U UX TPaAQUKH.

TpI/II‘OHOMeTpI/I‘IeCKI/IG HCPABCHCTBA

ege.fipi.ru/;
http://www.matematika-na.ru;
https://uchi.ru/ ;

https://resh.edu.ru/

IIpoussoanas. [IpuMeHeHHE TPOU3BOIHOM

I/IHTel"paJ'I " €T0 IIPUMCHCHU

24

ege.fipi.ru/;
http://www.matematika-na.ru;
https://uchi.ru/ ;
https://resh.edu.ru/
ege.fipi.ru/;
http://www.matematika-na.ru;
https://uchi.ru/ ;

https://resh.edu.ru/

Cucrembl ypaBHEHHH

HaTypanLHHe H [CIBIC Yucia

12

ege.fipi.ru/;
http://www.matematika-na.ru;
https://uchi.ru/ ;
https://resh.edu.ru/
ege.fipi.ru/;
http://www.matematika-na.ru;

https://uchi.ru/ ;




https://resh.edu.ru/

ege.fipi.ru/;
http://www.matematika-na.ru;
8 [NoBTOpeHue, 0000IICHNE, CUCTEMATH3AIINS 3HAHU T 18 2
https://uchi.ru/ ;
https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 6 0

INOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Konu4yectBo yacoB
Ne JJ1eKTPOHHbIE
Tema ypoka
aTa upposbie
n/n Becero | Komtpon IMpakrTnu A unpp
u3ydyeHusi  odpa3zoBaTesibHbIE
bHBIE ecKHe
ecypchl
padotbl | paGoThI pecyp
1 MHOKeCTBO, ONIepally HaJ MHOKECTBaMH. [lmarpaMmbl 1
Ditnepa—Benna
) Parnnonanesabie yncna. OOBIKHOBEHHBIC U IECITUYHBIC IPOOH, 1 https://resh.edu.ru/subje
HPOLICHTHI, OECKOHEYHBIE IEPUOANIECKIE IPOOH ct/51/
3 Apudmerrueckre oneparyy ¢ parMoHaIbHBIMUA YHUCIAMHU, 1
npeoOpa30BaHUs YHCIOBBIX BEIPAKSHUI
4 IMpumeHenune qpoOeii 1 MPOICHTOB JUTsl PEIICHHs TIPUKIIATHbBIX 33124 U3 1
pPa3IMYHBIX OTpaciie 3HAaHUW U peallbHOW KU3HU
5 [Ipumenenue n1podeit 1 MPOLEHTOB /sl PEILeHNs TPUKIATHBIX 3314 U3 1 http://www.matematika-
Pa3IMYHBIX OTpaciied 3HaHUM U peanbHON XKU3HU na.ru
6 JlelicTBuTENbHBIE YKCIa. PalinoHaabHbIe U UppallMOHAIBHBIEC YKCIia 1




https://resh.edu.ru/subje

7 ApudmeTrueckre onepaniy ¢ 1eiCTBUTEILHBIMHA YHCIaMHU ct/51/
3 [IpuGnmxE€HHBIE BHIYMCIICHHS, TIPABUIIA OKPYTJICHNUS, TPUKHUJIKA U OLICHKA
pe3yabTaTta BEIYMCICHUH
9 ToxzecTBa ¥ TOXKAECTBEHHbIE IPE0OPa30BaHUsA
10 YpaBHeHHE, KOPEHb YPaBHCHHUS https://uchi.ru/
11 HepageHcTBo, pelieHrne HepaBeHCTBA
12 Merto MHTEpBAIIOB
. https://resh.edu.ru/subje
13 Pemenvie nienpIx U 1poOHO-PaMOHATFHBIX YPaBHEHUH 1 HEPABEHCTB ct/51/
14 KonTponbHas padora o Teme "MHOXKeCTBa pallHOHATFHBIX H
JeHCTBUTEBHBIX uncel. PanoHanbHble ypaBHEHUS K HEpaBEeHCTB"
15 OyHKIWsI, c1oco0bl 3a1anus GyHKIUU. B3anMHO 0OpaTHbIE QyHKIINN
16 I'paduk Gpynxumu. OGmacTs onpenesneHnss © MHOKECTBO 3HAYCHHH http://www.matematika-
¢ynkuuu. Hynu ¢pyaknmu. [IpomMeKyTkn 3HaKOMOCTOSIHCTBA na.ru
17 YérHble 1 HEUETHBIC QYHKITUH
18 Crenens ¢ nenslM nokaszarenem. CrannaptHast popma 3anicu
JNEUCTBUTEIILHOT'O YHCIIA
19 Hcnonp3oBanue noaxosiieii popMbl 3alTUcH JEHCTBUTENLHBIX YHCEI
JUTSL PELICHUS TPAaKTUYECKUX 3a7a4 U MIPEACTABICHUS JaHHBIX
20 Crenennas QyHKIMS ¢ HATYPaJIbHBIM U IIeJIbIM MoKa3areieM. Eé
CBOIicTBa U TpaduK
. . https://resh.edu.ru/subje
21 Apudmernaecknii KOpeHb HATYPAITHHOU CTETICHU

ct/51/




22

ApudmeTrnueckuii KOpeHb HATYPaIbHON CTEIICHH

23 CpoiicTBa apu(hMETHUECCKOTr0 KOPHS HATYypaIbHON CTEIICHH
24 CaoiicTBa apru(hMETHIECKOT0 KOPHS HATypATbHOMN CTETIEHU
25 CBoiicTBa apU(PMETHIECKOTO KOPHS HATYPaIbHOU CTECTICHH
26 HeiictBust ¢ apu)MEeTHISCKUMU KOPHSIMHU N—OH CTEIICHU
27 JleiicTBHS ¢ apU(PMETHIECKUMH KOPHSIMH N—O1 CTEIEHN https://ege.sdamgia.ru/
28 JeiicTBust ¢ apu)METHIECKUMH KOPHSIMH N—O1 CTENICHN
29 JeiicTBust ¢ apu)METHIECKUMH KOPHSIMH N—O1 CTENIEHN
30 HeiictBust ¢ apu)MeTHIECKUMU KOPHSIMHU N—OW CTETIeHN
31 Pemenne nppanmoHanbHBIX ypaBHEHHU U HEPABEHCTB
32 Peenne uppaiMoHaabHBIX YPAaBHEHUIT U HEPABCHCTB https://uchi.ru/
33 Pemenne nppanMoHaIbHBIX YPaBHEHUI U HEPABEHCTB
34 Pemienne nppanroHanbHbIX YPaBHEHUN U HEPABEHCTB
35 Perenue nppannoHaibHBIX YpaBHEHHH 1 HEPABEHCTB
36 CgoiicTBa 1 rpadyK KOpHS N-0i CTENEHU
37 CpoiicTBa 1 rpaduK KOpHS N-0i CTENECHU https://ege.sdamgia.ru/
38 KontposbHas padota o Teme "ApupmeTndecknii KOpeHb N—OH CTETICHH.
WppanmonansHble ypaBHEHHS U HEPABEHCTBA"
39 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa
40 CuHyc, KOCHHYC U TaHT€HC YHUCIOBOTO apryMEHTa
41 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOTO apryMeHTa




42

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC YHCIIOBOTO apryMeHTa

Tpuronomerpudeckas OKpy>KHOCTb, OTIPEAETICHIE TPUTOHOMETPHIECKIX

http://www.matematika-

43 (GYHKIHMI YUCTIOBOTO apryMeHTa na.ru
m TpuroHomeTpudeckasi OKpYKHOCTb, ONPE/ICIICHHE TPUTOHOMETPUUCCKHUX
(YHKIHMI 9MCTIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKUE HOPMYIIBI
46 OCHOBHBIE TPUTOHOMETPUUECKUE HOPMYIIBI
47 OcHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI
48 OCHOBHBIE TPUTOHOMETPUUECCKUE (HOPMYJIIBI https://ege.sdamgia.ru/
49 [IpeoOpazoBaHue TPUTOHOMETPUIECCKUX BBIPAKCHUH
50 IIpeoOpa3oBanue TPUTOHOMETPUIECKUX BBIPAXKESHUH
51 [IpeoOpa3oBaHKe TPUTOHOMETPHUUECKHUX BBIPAKEHHH
52 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX BhIPAXKECHUH
53 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX BBIPAKECHUH
54 PeiieHre TPUTOHOMETPUYECKUX YPABHEHU https://uchi.ru/
55 Pemenne TpUroHOMETPUYECKHUX YPaBHEHUH
56 PelieHre TPUrOHOMETPUYESCKUX YPABHEHU I
57 PemeHne TpUrOoHOMETPUYECKUX YPaBHEHUI
58 PelieHre TPUrOHOMETPUYESCKUX YPABHEHU I
59 Perrenne TPUTOHOMETPUYECKUX YPaBHEHMIHA https://ege.sdamgia.ru/
60 Kontponbnas padota no teme "@opMynbsl TPUTOHOMETPHUH.

Tpuronomerpruyeckue ypaBHCHHS"




61 ITocnenoBarenbHOCTH, CHOCOOKI 3a/IaHUS TTOCIIEIOBATCIHLHOCTEH. 1
MOHOTOHHBIE TIOCJIEAOBATEIPHOCTH
62 Apudmernueckas ¥ reoOMeTpUdecKas nporpeccuu. Mcmonp3oBaHue 1
MPOTPECCHUH IS PEIICHUS PEAIbHBIX 3a7a4u MPUKIIAJHOTO XapaKTepa
63 beckoneuno yoObIBatomas reomerprdeckas nporpeccus. Cymma 1
0eCKOHEYHO YOBIBAIOIEH TeOMETPHUYECKOM MTPOTrpecCuu
64 ®opMyra CI0KHBIX MPOLIEHTOB 1
65 ®dopmyra CI0KHBIX MPOIIEHTOB 1
O000111IeHrEe, CUCTEeMaTH3alMs 3HAHUH 3a KypC alireOphbl 1 Havyas .
66 ’ P P 1 https://ege.sdamgia.ru/
MareMatuyeckoro ananmsa 10 kimacca
67 Hrorosas koHTpOIbHAs paboTa 1 1
68 O00011IeHrEe, CUCTEMaTH3aIMs 3HAHUH 3a KypC alireOphbl 1 Havyasl 1
MareMatuyeckoro ananmsa 10 kimacca
OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68 4 0
11 KJIACC
KosauyecTBO 4acon
N Aara DJIeKTPOHHbIE
()
- Tema ypoka Kounrpoan H3yYeHH
n/n P Beer P y uudposBbie
HbIe Hpakruye
o p cKe o0pa3oBaTesbHbIE
pa6oThI
pa6oThI pecypert
1 CrereHp ¢ parmoHaIbHBIM ITOKa3aTeIeM 1
2 CBoiicTBa cTENEeHU 1




Hpeo6pasoBaHHe BBIpa)KCHHﬁ, COACPpKAIIUX pallUOHAJIbHBIC CTCTICHU

4 IIpeoOpa3oBaHue BEIpaKEHUH, COEPKALIUX pallUOHAIbHbIE CTEIIEHH
. https://resh.edu.ru/subj
5 IIpeoOpa3oBaHue BEIpaKEHNH, CONEPKALINX PALlHOHATIbHbIE CTCIICHH ect/51/
6 Iloka3zarenbHble ypaBHEHUS U HEPABEHCTBA
7 Iloka3zarenbHble ypaBHEHUS U HEPABEHCTBA
http://www.matematik
8 Iloka3zarenbHble ypaBHEHHUS U HEPABEHCTBA
a-na.ru
9 IlokasarenbHble ypaBHEHUs U HEPABEHCTBA
https://resh.edu.ru/subj
10 [lokazarenbHbIE ypaBHEHHUS I HEPABEHCTBA
ect/51/
11 [lokazarenbHas (yHKIM, €€ CBOWCTBA U rpaduk
12 KonTponbHas pabota o teme "CTeneHs ¢ pallioOHaIBHBIM TOKa3aTeseM.
IlokaszarenbHas QyHkus. IlokazaTenbHble ypaBHEHUS H HEpaBEHCTBA'
13 Jlorapudm uncia https://uchi.ru/
14 JecsaTUuHbIe U HATYpAJIbHBIE TOTApUPMBI
15 [IpeoOpa3oBaHue BEIpaKEHUH, COJIEPKALIMX JIOTapUPMbI
. https://resh.edu.ru/subj
16 [IpeoOpa3oBaHue BEIpaKEHUH, COJEPKALIUX JIOTapUPMBI ect/51/
17 [IpeoOpa3oBaHue BEIpaKEHUH, COJEPKALIUX JIOTapUPMBbI
18 [IpeoOpa3oBaHue BEIpaKEHUH, COJEPKALIUX JIOTapUPMbI
http://www.matematik
19 Jlorapudmudeckre ypaBHEHHS U HEPABEHCTBA

a-na.ru




20

HOFapI/I(bMI/I‘-IeCKI/IC YpaBHCHUA U HCPABCHCTBA

21 Jlorapudmudeckue ypaBHEHHS W HEPAaBEHCTBA
22 Jlorapudmudeckre ypaBHEHHS U HEPaBEHCTBA
23 Jlorapudmuyeckas pyHKIus, €€ CBOMCTBA U TpauK
24 Jlorapudmuyeckas pyHkIus, e€ cBOCcTBa U Tpaduk https://resh.edu.ru/subj
ect/51/
25 Tpuronomerpuueckue GyHKINH, UX CBOUCTBA U TPpadUKu
26 Tpuronomerpudeckne (HyHKIHH, UX CBOMCTBA U TpaQUKH
27 Tpuronomerpudeckue (HyHKIIH, UX CBOMCTBA U TPaQUKU
28 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TPpadUKu
29 [Ipumeps! TPUTOHOMETPUYECKUX HEPABEHCTB
30 [IprMephl TPUTOHOMETPHUYECKHX HEPABCHCTB :‘;tps://ege.sdamgia.r
31 [TpuMepsl TPUTOHOMETPUUECKIX HEPABEHCTB
32 [Tpumepbl TPUTOHOMETPHYECKUX HEPABEHCTB
KonrponbHas padota o Teme "Jlorapupmudeckas GpyHKIHS.
33 Jlorapudmuueckue ypaBHEHUs U HEpaBeHCTBA. T pUTOHOMETPUUECKUE
¢ynkunu u ux rpadukn. Tpuronomerprdeckrue HepaBeHCTBA"
34 HemnpepbiBHbIC DYHKIIMH
35 MeTo HHTEPBAJIOB IS PENICHNST HEPABEHCTB https://uchi.ru/
36 MeToa MHTEpBAJIOB AJIs pELLICHNs] HEPAaBEHCTB
37 [IpousBoanast pyHKIIUH




38

[IpousBogHas GpyHKUNU

39 I'eomeTpryeckuit U GU3NYCCKUI CMBICIT IIPOU3BOIHOM
. . . https://ege.sdamgia.r
40 I'eomerprdecknii ¥ GU3HICCKUN CMBICI MPONU3BOTHOM u/
41 [IponsBoaHbIe SEeMEHTAPHBIX (HYHKITHI
42 [IponsBoaHbIe SeMEHTAPHBIX (HYHKITHI
43 [IpousBogHast CyMMBI, MPOU3BEACHUS, YACTHOTO (PYHKIIHHA
44 [IponsBoaHast CcyMMBI, POU3BEIEHUS, YACTHOTO (DYHKIINH
45 [IponsBogHast CyMMBI, IPOU3BENCHUS, YACTHOTO (DYHKITHNA
46 [IpuMeHneHnne Npou3BOTHOMN K HCCIIEA0BaHMIO (DYHKINH Ha http://www.matematik
MOHOTOHHOCTB M 3KCTPEMYMBI a-na.ru
47 [TpumeHeHne MPOU3BOIHOM K MCCIICAOBAHUIO (DYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
48 [TpumeHeHne MPOU3BOTHOM K MCCIIET0BaHUIO QYHKIMI HA
MOHOTOHHOCTB M 3KCTPEMYMBI
49 [IpuMeHeHne MPOU3BOIHOM K UCCIIC0OBAHUIO (DYHKITUH Ha
MOHOTOHHOCTB M 3KCTPEMYMBI
50 Haxoxaenne HauOospIero 1 HAMMEHbILET0 3HaYCHUS PYHKIMK Ha
OTpe3Ke
51 Haxoxaenne HauOopIero 1 HaMMEeHbIIEro 3HaYeHus PyHKIMU Ha https://ege.sdamgia.r
OTpe3Kke u/
59 Haxoxenne HaubobIero 1 HaMMEHbIEro 3HaYeHus PyHKIMK Ha
OTpe3Ke
53

HaxoxaeHne HanOOJIbIIEr0 ¥ HAMMEHBIIIETO 3HAYCHHUsI (DYHKIIUU Ha




OTpe3Ke

HaxoxaeHne HanOOJIbIIEr0 ¥ HAMMEHBIIIETO 3HAYCHHS (DYHKIIUU Ha

54
OTpe3Ke
55 Haxoxxaenne HauOompIero 1 HaMMEHbIEro 3HaYeHus PyHKIMU Ha
OTpe3Kke
[IpumeHeHne NpOU3BOTHON ISl HAXOKACHUS HAMITYUIIIero pelieHus B
56 MPUKIAIHBIX 3aa4ax, Ui ONpeIesIeH s CKOPOCTH Mpoliecca, 3aJaHHOTO
(dhopmymoit niu rpadukomM
Konrtponbnas padora o Teme "llponssoanas. [IpumeHenne ) .
57 o https://uchi.ru/
MPOU3BOTHOM
58 [lepBoobpaznas. Tabmuiia mepBooOpa3HBIX
59 [lepBooOpa3znas. Tabiuiia mepBOOOPa3HBIX
60 WuTerpan, reoMeTpudeckuii 1 GU3NUECKUI CMBICI HHTETpasia
61 WuTerpain, reoMeTpudecKuii 1 GU3MYECKUI CMBICT HHTErpajia
. . https://ege.sdamgia.r
62 WuTerpain, reoMeTpudecKuii 1 GU3MYECKUI CMBICT HHTErpajia u/
63 Brruncnenne naterpana no ¢popmyne Herorona—Jlelioanma
64 Brraucnenne unrerpana no gopmyie Herotona—Jleionuma
65 Brraucnenne unrerpana mno gpopmyie Herotona—Jleionuma
66 Brruucnenne unrerpana no gpopmyie Hetotona—Jleiibnuna
67 CucremMbl TMHEWHBIX YpaBHEHHUN
68 CucTeMbl TMHEHHBIX YpaBHEHHUN
69

Pemenne MPUKIIAAHBIX 3a1a4 C IOMOIIBKO CUCTCMBI JIMHCHHBIX

https://ege.sdamgia.r




ypaBHEHUI

u/

Perrenre mpuKIagHBIX 3a/1a4 C TIOMOIIBIO CUCTEMBI JTMHCHHBIX

70 .
ypaBHEHUH
71 CucTeMbl U COBOKYITHOCTH LIEJIBIX, PAlIHOHATIBHBIX, HPPALIMOHATIbHBIX,
[I0Ka3aTeNbHBIX, JTOTapu(hMUUECKUX YPABHEHUH U HEPABEHCTB
79 CucTeMbl U COBOKYITHOCTH LISITBIX, PAllMOHABHBIX, UPPAIlHOHAIBHBIX, https://resh.edu.ru/subj
MOKAa3aTeNbHBIX, JTOTapu()MUUECKUX YPaBHEHUH U HEPABEHCTB ect/51/
73 CucTeMbl ¥ COBOKYITHOCTH LIETIBIX, PALIMOHATIBHBIX, HPPALIMOHATIbHBIX,
MOKa3aTeNbHBIX, JJOTapHU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB
74 CucTeMBI U COBOKYITHOCTH IIEJIBIX, PAIIHOHATBHBIX, HPPAIIMOHATBHEIX,
MOKa3aTeNbHBIX, JTOTapU()MUUECKUX YPABHEHUH U HEPABEHCTB
http://www.matematik
75 Hcnons3oBanue rpadukoB GyHKIWIA U pelIeHs] YpaBHEHUH 1 CUCTEM a ng U
76 HcnonszoBanue rpadukoB GyHKINHA IS pelIeHUs] YPaBHEHUH U CHCTEM
IIpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELIEHUIO .
’ https://resh.edu.ru/subj
77 MaTeMaTHUYECKHX 3a/1a4 U 3a/1a4 U3 Pa3IMyHbIX 00JIacTel HayKH U o t/5i / R
peaIbHOM KU3HU
78 Kontponbnas pabora o teme "HHTerpan u ero npumeHerns. Cuctemsl
ypaBHeHU#"
aTypajlbHBIE U LIEJbIe YHCIa B 33/1a4aX U3 PealbHOM )KU3HU
79 H
80 HarypanbHble U 1eble YKCIa B 3a1a49aX U3 PeaTbHOM KU3HN https://uchi.ru/
81 HarypanbHbie u nenble 4ncia B 3a1a4ax U3 pealbHOM KU3HU
82 [Ipr3HaKy 1eTMMOCTH LIEJIBIX YUCET
https://resh.edu.ru/subj
83 [Ipr3Haky 1ETMMOCTH LIENBIX YUCET P J

ect/51/




84

HpI/ISHaKI/I JCITNUMOCTH LICJIBIX YHUCECT

85 [ToBTOpenue, 0600IeHNEe, CUCTEMATH3AIINS 3HAHUH. Y paBHEHUS
86 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3ALMS 3HAHUN. Y PaBHCHHS Zf;z/:szw'matematik
87 [ToBTOpeHme, 006001MIeHNEe, CUCTEMATH3AITHS 3HAHUH. Y paBHEHHUS
88 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3ALMS 3HAHUN. Y PaBHCHHS
89 [ToBTOpeHMe, 0000IICHNE, CUCTEMAaTH3AIlMS 3HAHUN. Y paBHCHHUS
90 [ToBTOpeHne, 0000IIeHNE, CHCTEMATH3AIHS 3HAHUN. Y paBHEHHS
91 [ToBTOpenue, 0600IIEH e, cHCTeMaTH3anus 3Hanui. HepaBeHncrsa ZZE)EZZreSh'edU'rU/SUbj
92 [ToBTOpenwue, o6o0IIeHNE, crcTeMaTH3anus 3HaHni. HepaBeHcTBa
93 [ToBTOpenwue, o6o0IIeHNE, crcTeMaTH3anus 3HaHWH. HepaBeHcTBa
94 [ToBTOpenue, 0600mIeHNEe, CUCTEMaTH3aIKs 3HaHui. HepaBeHcTBa
95 HOBToperIe, 0000111eHKe, cucTeMaTh3anys 3HaHui. CHCTEMBI
ypaBHEHUH
96 HOBToperIe, 0000111eHKEe, cucTeMaTh3anus 3HaHui. CHCTEMBI
ypaBHEHUH
97 [ToBTOpeHwue, 0000IIeHNE, CUCTEMAaTH3ANMS 3HAHNH. DyHKITNH E';tps://ege.sdamgia.r
98 [ToBTOpeHwue, 0000IIeHNE, CUCTEMAaTH3AIMS 3HAHNH. DyHKITNH
99 Hrorosas koHTponbHas padoTa
100 Hrororast KOHTpOJIbHAS paboTa




101

102

O0001IeHNe, CUCTEMATH3alNS 3HAHUH 32 KypC anreOphl U Havam
MmareMaTtndeckoro ananmza 10-11 kmaccos

O6001enune, cucremMaTu3alus 3HaHUH 32 Kypc anreOpbl 1 Haval
MaTemaThuyeckoro aHanusa 10-11 kmaccos

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMI OBPA3OBATEJIbHON ITPOI' PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
gg:;;f::xlom 00pa3oBaTe/IbHOM NPOIrPaAMMBbI CpeHero o01mero 00pa3oBanus
1 Hucna v BIYKCICHUS
11 OnepupoBaTh MOHATUSMH: PAIIMOHATILHOE M JIEHCTBUTEIEHOE YHCIIO,
' 0OBIKHOBEHHAS! U JIECTUYHAs APOOb, MPOLIEHTHI
19 BB‘I‘HOJIHSITB apu(dMeTHUECKUE OTepaliy C PAllHOHATILHBIMU
NeCTBUTENIHBIMU YHCIAMHU
13 BbIosIHATE NPUOIMKEHHBIE BBIYUCIICHUS, HCTIONb3YA NPABHIIA OKPYTIICHHS,
nesaTh MPUKKUIKY M OLIGHKY pe3yJIbTaTa BhIYUCICHHH
OnepupoBaTh MOHATUSAMU: CTEIIEHb C IIEJIbIM MI0Ka3aTesleM, cTaHiapTHas popma
14 3aMMCcH JICHCTBUTEIBHOTO YHCIIa, KOPEHb HATYpPAJIbHOM CTETICHH; HCIIOJIb30BATh
NOIXOAAIIYI0 (OPMY 3aIIUCH ICHCTBUTEIBHBIX YUCEN JUIs peILeHHs
NDAKTUYCCKHX 3a/1a4 Y TIDEICTABICHUS TaHHBIX
OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC U TaHT'€HC IIPOU3BOJIBLHOIO YIJIa;
1.5 MCII0JIb30BAaTh 3aIIMCh IPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE
TpUrOHOMETpHUYecKre QYHKIMH
2 YpaBHEHMs U HEPaBEHCTBA
OnepupoBaTh MOHATUAMH: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, LENI0E,
2.1 paloHabHOE, HPPAIMOHAIBHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
5 BbInosnHATE peoOpa3oBaHys TPUTOHOMETPUUYECKHX BBIPAKEHHUH U periaTh
TPUTOHOMETPHUYECKUE YPABHEHHS
BbInosHATE MpeoOpa3oBaHMsl LENbIX, PAllHOHAIBHBIX U UPPallMOHATBHBIX
2.3 BHIPKEHUI U PelIaTh OCHOBHBIE THUITBI IIEITBIX, PAIIMOHATIBLHBIX U
UppalOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
5 4 [IprMeHATh ypaBHEHHS U HEPABEHCTBA JUUIsl peILIEHUs] MaTeMaTUYeCKUX 3a/1a4 U
3a/1a4 U3 pa3IMyHbIX 00JIaCTel HaAyKU U pealbHOU KU3HU
MojenupoBaTh peajabHble CUTYalluH Ha S3bIKE aareOpbl, COCTABIATh
2.5 BHIPA)KEHUS, YPAaBHEHHSI, HEPABEHCTBA MO YCIOBUIO 33]1a4H, HCCIIEIOBATh
OCTPOCHHbIE MOJIENN C UCIOJIb30BAHUEM aliapara ajareopsl
3 DyHKIMY 1 TpadUKu
OnepupoBaTh MOHATUAMH: (PYHKIHS, CIOCOOBI 3aJaHusl (PYHKIIMH, 00JIaCTh
3.1 onpezeNieHUs] U MHOXECTBO 3HaYeHUH QpyHKIMHU, TpaduK QyHKINU, B3AUMHO
oOpaTHble QYHKIIUU
39 OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTD (DYHKIIMHU, HYJIU (QYHKIIUH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 lcnionb30Bath rpaduky GYHKIMNA I pelIeHus] ypaBHEHUH
34 CTpouTh U UUTaTh rpaduKu JIMHEHHOHN (PYHKIMH, KBaApaTHUYHOU (QYHKIINH,
CTeTIeHHOW (D)YHKIIMH C IIEJBIM MTOKa3aTesieM
lcnionb3oBath rpaduky GyHKIMNA A1 MCCIeI0OBaHUS IPOLIECCOB U
3.5 3aBUCUMOCTEH MPH PEIICHUHN 33734 U3 IPYTUX YIeOHBIX IPEIMETOB H PeaTbHON
PKU3HH, BEIpAXaTh GOPMYJIaMy 3aBUCUMOCTH MEXY BETUYMHAMU
4 Hauana MaTeMaTH4ecKoro aHaiamusa




OnepupoBarh NOHATUAMHU: OCJIEI0BATENILHOCTD, apupMeTHuIecKas u

4.1 reoMeTpUYECcKasi IpOrpeccuu
10 OmnepupoBaTh NOHATUSAMU: OECKOHEYHO YObIBarOIlasi FeOMeTpUYecKast
nporpeccusi, cyMmma 0€CKOHEUHO YObIBAaIOIIEH reOMETPUIECKON MPOTrPEeCcCHH
4.3 3a/1aBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 lcnosib30BaTh CBOMCTBA ITOCIIEOBATEILHOCTEN U IPOTPECCUN [UIs PEILICHUS
€aJIbHBIX 3a/1a4 NIPUKJIAJHOTO XapaKTepa
5) MHOK€ecTBa U JIOTHKA
5.1 OnepupoBarh NOHATUSIMH: MHOXKECTBO, OII€pALlMM HaJl MHOXKECTBAMHU
52 lcnos1b30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar JUisl OlMCaHUs peaIbHbIX
[IPOLIECCOB U SIBJICHUH, P PEILICHUH 33Ja4 U3 APYTUX YUeOHBIX IIPEIMETOB
5.3 OnepupoBaTh NOHATUSAMU: OLIPENEICHHUE, TEOPEMA, CIECICTBUE, 10KA3ATEIbCTBO
11 KJIACC
Kon n .
poBepsieMble NIpeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
gg:;;f:;xlom 00pa3oBaTeIbHOM NPOIrPaMMBbI CpeHero o01mero 00pa3oBaHus
1 Uucna ¥ BBIYMCIICHUS
OnepupoBath NOHATHAMU: HATYpalIbHOE, 1IEJI0€ YUCIIO; UCII0Ib30BaTh
11 [MPU3HAKYU JACIMMOCTH LENbIX YHCEII, PA3JI0KEHNE YUCIIa Ha ITPOCThIE
MHOKUTENH JUIsl pEIICHU 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTENIEM
13 OnepupoBarh NOHATUAMHU: JIOTapU(pM YKcia, JECITUUHBIE U HaTypallbHbIE
' norapumbl
2 YpaBHEHMsI U HEPABEHCTBA
[[prMeHsTh CBOMCTBA CTENIEHHU AJIs IPe0Opa30BaHus BbIpAXKEHHUI,
2.1 OIIEpUPOBATh NOHATHUAMU: NTOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YDABHEHUN U HEPABEHCTB
BInomHATE IpeoOpa3oBaHus BIPAXKEHUM, COJIEpIKaINX JorapudMsbl;
2.2 OIEepPUPOBATH MOHATHIMU: JIOTapU(PMUYECKOe YPAaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOrapuGMUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTh perienus npocTeHNX TPUTOHOMETPUYECKUX HEPABEHCTB
>4 OnepupoBarh MOHATHAMHU: cucTeMa J'II/IHGI\/'IHI)IVX YpaBHEHUH U €€ pelieHue;
MCII0JIb30BAaTh CUCTEMY JIMHEWHBIX YPaBHEHUH /7Sl pELICHMsI MPAKTUYECKUX
o5 HaXOJII/ITLUpeIHeHI/ISI MIPOCTEUIINX CUCTEM M COBOKYITHOCTEN PallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB
MoienpoBaTh peaibHble CUTYal[UU Ha S3bIKe aare0pbl, COCTaBIATh
2.6 BBIPAYKEHUS, YPABHEHMSI, HEPABEHCTBA U CUCTEMBI 10 YCIIOBUIO 33]1a4H,
MCCIIeIOBaTh MOCTPOSHHbBIE MOJIENH C UCIOJIb30BaHUEM ariapaTa aareopbl
3 DyHKIMY 1 TpaQuKH
OnepupoBaTh MOHATUSAMHU: NTEPUOANYECKas (PYHKIMS, TPOMEKYTKU
31 MOHOTOHHOCTH (PYHKIIMH, TOUYKH SKCTpeMyMa (YHKIIUHU, HauOOJIbIIIee U
HaMEHblIIee 3HaYeHUs1 PYHKIMU Ha TIPOMEKYTKE; UCTIOIb30BATh UX JJIS
pccrenoBaHus HVHKIIMK, 3a1aHHOM rpaduKoM
OnepupoBaTh NOHATUAMU: TpaQUKU MOKa3aTEIbHOM, TOrapu(pMUIECKON 1
3.2 TPUTOHOMETPUYECKHUX (YHKIIMI; n300pakaTh X Ha KOOPAMHATHOM MIIOCKOCTH

1 MCII0JIb30BaTh AJId PCIHICHUSA YDaBHeHI/Iﬁ 1 HCPABCHCTB




300pakaTh Ha KOOPAUHATHOM MIIOCKOCTH TpaMKy TMHEHHBIX YPaBHCHUH 1

3.3 MCIIOJIb30BATh UX IS PEIICHUSI CUCTEMbI JIMHCWHBIX ypaBHEHUN

34 M crionb30Bath rpaduku PyHKIUHN A1 UCCIIEOBAHUS TTPOLIECCOB U
3aBHCHMOCTEH M3 IPYrUX YUeOHBIX NUCHUTUIHH

4 Hauana MaTeMaTH4YeCKOro aHajin3a
OnepupoBaTh MOHATHAMU: HEMPEPhIBHAS (PYHKIUS, TPOU3BOAHAS (QYHKIIUU;

4.1 MCIIOJIb30BATh TEOMETPUUYECKUN U (PUBUUECKUN CMBICI POU3BOIHOM IS
pELIEHN 33124

40 HaxoauTh Mpou3BOIHBIE 3JIEMEHTAPHBIX (DYHKIIMI, BBIYUCIIATH TPOU3BOIHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (YHKIIUHA

43 lcrionp30BaTh MPOM3BOIHYIO IS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 DKCTPEMYMBI, IPUMEHSTh PE3YyJIbTaThl HCCICIOBAHUS K IOCTPOCHHIO

14 M crionp30BaTh MPOM3BOIHYIO JIJIS HAXOXKICHHSI HAMJTYYILErO PEIICHUS B
[TPUKJIATHBIX, B TOM YHCJIE COITMAITBHO-DKOHOMUYECKHX, 3a]a9ax

45 OrnepupoBaTh MOHATHAMU: TIEPBOOOpa3HAs U UHTErPaJl; TOHUMATh
reoMEeTPUUECKUI M (HPU3MIESCKHUI CMBICIT HHTETpaja

16 HaxoauTh nepBooOpa3Hbie 2IeMEHTapHbIX (QYHKIUN, BEIYUCIATH HHTETPa MO
dbopmynie Hetotona - JleiiOnuna

47 Permate nmpukiagHbie 3a1a4d, B TOM YHUCIIE COIMAIBHO-9KOHOMUYECKOTO U

(bu3HUECKOro XxapakTepa, CpeICTBAMU MaTEMaTHYECKOTO aHAIN3a




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kox | IlpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Hucna v BBIYUCIICHUS
Parmonanbueie unciaa. OOBIKHOBEHHBIC U IECSITUYHBIE JPOOU, TPOLIEHTHI, OECKOHEUHBIE
1.1 nepuoandeckue Apoou. ApudmMernueckue onepanuy ¢ pauoHaIbHBIMU YHCIIAMU,
peoOpa3oBaHus YUCIOBBIX BeIpaKeHH. [Ipumenenune npobeii u mpoueHTOB s
DENICHUS TPUKAAIHBIX 337184 U3 DA3IMYHBIX 0TPaciaei 3HAaHUW M DEATbHOM JKU3HU
JlelicTBUTENbHBIE UynCia. PallnoHanbHbIe U UppalMOHaIbHbIE Yiciaa. ApudmMernueckue
1.2 oIepaLuy ¢ JelcTBUTENbHBIMU yncaamMu. [IpubinxEHHbIe BEIUMCIIEHUS, TPABUIIa
OKPYIJIEHUS, IPUKUJIKA U OLIEHKA PE3yJbTaTa BIYUCICHUN
Crenenb ¢ nensM mokasareneM. CtangapTHas GopMma 3amucu AeHCTBUTEIBLHOTO YUCIIa.
1.3 lcrnionb30BaHue MOAXOAAIEH GOPMBI 3aUCH AEHCTBUTENbHBIX YUCEIT JJIS PEIICHUs
[IPAKTUYECKUX 3a]1a4 U IPEJCTABJICHUS JTaHHBIX
14 Apudmernaeckuit KOpCHE HaTypaJIbHOH cTeneHu. J{eficTBus ¢ apupMeTHIeCKIMHU
KOPHSIMH HAaTypaJIbHON CTEIICHU
15 CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT'€HC
YKCJIOBOrO apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1 TosxecTBa v TOXKIECTBEHHBIC TPE0OPa3OBAHMS
5o [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUIECKHE
hopMyIIbI
2.3 YpaBHEHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemienue HepaBeHcTBa. Meron
2.4 Perienue 1ebX U IpOOHO-pAIIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 PemeHne nppalMOHAIBHBIX YPAaBHEHNUH U HEPAaBEHCTB
2.6 PenieHrie TPUroHOMETPUUECKUX YpaBHEHUN
5 7 [ [pMeHEeHNE ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3aad U 3a7a4 U3
a3JMYHbIX 00JaCTel HAyKH U pealIbHOM JKU3HU
3 DyYHKIMH U TpadUKH
3.1 DyHK1Ms, criocoOs! 3aganus pyHkiuu. I'paduk dpynknuu. BzanmMuo obpatHbie GyHKINN
3.2 OO6nacTh ornpeeneHuss 1 MHOXKecTBO 3HaueHui pyukiuu. Hymu ¢pynkuuu. [IpomexyTtku
3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIE QYHKIIUU
33 CrenenHas GyHKLHUS C HATYpaJbHBIM U LENbIM MToKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CBoiicTBa 1 rpaduK KOPHS /1 -0i CTEICHU
34 Tpuronomerpuueckas OKpy>KHOCTb, ONIpeIeTICHUE TPUTOHOMETPUUYECKUX (PYHKITHIA
YMCJIOBOIO apIyMEHTa
4 Havana MmaTeMaTnyeckoro aHaansa
41 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUs TIOCIE0BaTeIbHOCTE. MOHOTOHHBIE
[TOCJIEI0BATEIBHOCTH
Apudmernueckas U reoMeTpudeckas nporpeccu. beckoneuHo yOsiBaromas
4.2 reomerpuueckas nporpeccusi. Cymma 6€CKOHEUHO YObIBaIOIIEH T€OMETPUYECKOM
rporpeccuu. @opmMyiia cI0XKHBIX NPOLEHTOB. Mcnonas3oBanue nporpeccuu i peleHus
DeanbHBIX 3a/1a49 TPUKIATHOTO XapakTena
S) MHOK€eCTBa U JIOTHKA
MHOK€eCTBO, OIlepalluy HaJl MHOKecTBaMu. J{narpammel Oitniepa - Benna. [Ipumenenune
5.1 TEOPETUKO-MHOKECTBEHHOTO anmnapara Jyisi OMMCAHMS PEaJbHBIX IIPOLIECCOB U SIBJICHUM,

[IpY PEIISHNH 3a[4a4 U3 APYTUX YIeOHBIX IPEAMETOB




5.2

‘OnpeneneHHe, TeopeMa, CIIeACTBHE, JOKa3aTeIbCTBO

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna u BBIYMCICHUS

11 Hatypanbhble 1 1esble yncina. [Ipu3Haku JeIMMoCcTH LeNbIX YHcell

1.2 CreneHb ¢ palioHaJIbHBIM NOKa3areneM. CBoMCTBA CTENEHH

1.3 Jlorapudm yucna. /lecaTuunbie 1 HATypaJIbHBIC JTOTapU(BMBbI

2 'Y paBHEHUs U HEpPAaBEHCTBA

2.1 [IpeoOpazoBaHye BhIpaKEHUH, COIEPKAIIMNX JOTaprUPMbI

2.2 [IpeoOpa3oBaHue BBIPAKEHUH, COAECPIKAIIMX CTENEHH C PAallMOHAJIHBIM IIOKA3aTeleM

2.3 [IprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3aTenbHble YpaBHEHUS] M HEPABEHCTBA

2.5 Jlorapudmuueckie ypaBHEHHs 1 HEpaBEHCTBA

56 CI/ICT?MI)I JTMHEWHBIX ypaBHeHHﬁ. Pemrenue npukiaaHpIX 3a7a4d ¢ MOMOIIBIO CUCTEMBI
JTMHEHHBIX YpaBHEHHH

2.7 CHCTEeMbI U COBOKYITHOCTH PAIMOHAIBHBIX YPABHEHUH M HEPABEHCTB

b g [IpuMeHeHrne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTHYECKHX 3a/1a4 U
3a/1a4 U3 pa3IMYHBIX 00JIaCTEN HAYKU U PEAIbHON KU3HU

3 DyHKIMH U TpaQuKH

31 Oynkuus. [lepuoanyeckue pynkuuu. [IpoMexxyTku MOHOTOHHOCTU (YHKLIUH.
MaxkcruMyMbl 1 MUHUMYMBI yHKIMH. Hanbompiiee 1 HanMeHbIIee 3HaueHue pyHKINH

3.2 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpaQuKu

3.3 [Toka3zarenpHas u orapudmMudeckas QyHKIINN, HX CBOHCTBA U TpaduKu

3.4 lcnonb3oBanue rpadukoB QYHKIMN AJ1s pellieHUs] YpaBHEHUH U IMHEWHBIX CUCTEM

35 Vcnionb3oBanue rpadukoB GyHKIMN A1 MCCIeI0BaHUS IPOIIECCOB U 3aBUCUMOCTEH,
KOTOPBIE BOHUKAIOT TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U peaslbHOU

4 Hauana maremaTH4ecKkoro aHaiamnsa

4.1 HenpepriBable QyHKIIMU. MeTo1 HHTEpBAJIOB JIJIsl pELICHNs] HEPAaBEHCTB

4.2 [TponsBonHas pyHkuuu. ['eomerprueckuil 1 Gu3nIecKuii CMbICI TPOU3BOIHOM

13 [Tpon3BoiHbIE AiIeMEeHTapHbBIX QyHKIUNA. DOpMysIbl HAXOXKACHUS POU3BOJHON CYMMBI,
MTPOM3BEACHHUS M YaCTHOTO (DYHKIMH

44 [IpruMeHeHre TPOM3BOIHON K UCCIIeI0OBaHUIO (DYHKIIMI HAa MOHOTOHHOCTB U
bKcTpeMyMbl. HaxoskieHre HanOoJIbIIIero ¥ HAMMEHBIIETO 3HaYeHHS (DYHKIIMK Ha

45 [IpruMeHeHre TPOU3BOTHOMN JJIs1 HAX0XKIEHUS HAWIIYUIIIEro PELIeHUs B IPUKIIaIHBIX
3ajauax, JUIsl ONpeesieHIsI CKOPOCTH IpoIiecca, 3aJaHHOT0 OpPMYIIOi nitH rpadukom

4.6 [lepBooOpasHas. Tabnuia nepBooOpa3HbIX

17 VHTerpai, ero reoMeTpudeckuii u pU3NUecKuil cMbIci. Boruncienne uHTerpaa mno

dhopmyne HeroTona - Jleitbania




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
MpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3yJIbTATAM OCBOEHHS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBanus

BnageHue MeTolaMu 10Ka3aTeNbCTB, AITOPUTMAMHU PELICHUS 33/1a4; YMEHHE
(bopMyIHpOBaTh U ONIEPUPOBATH MOHATUSAMU: ONPEeNICHUE, aKCHOMA,
TEopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO, PABHOCUIIbHbBIE
(hOpMyIMPOBKYU; IPUMEHATh UX; YMEHHE (POPMYIUPOBATH OOpPATHOE U
[MPOTUBOIOJIOKHOE YTBEPKICHUE, TPUBOAUTH MIPUMEPHI U KOHTPIIPUMEPHI,
MCII0JIb30BaTh METO/ MAaTEMaTUYECKON MHAYKIIMH; IPOBOJUTH JOKAa3aTEIbHbIC
paccyX/1eHus IIPU PELICHUHU 3a/1a4, OLIEHUBATh JIOTHYECKYIO ITPaBUIbHOCTh
pacCyXJIeHHUI; YMEHHE ONIEPUPOBATH MOHATUSIMHU: MHOKECTBO, ITOJIMHOKECTBO,
oIepaly HaJl MHOXKECTBAMH; YMEHHUE HCI0Ib30BaTh TEOPETUKO-
MHOECTBEHHBIN anmnapar Jijisi OIMCaHUs PeaIbHbIX MPOLECCOB U SIBJICHUN U
[pU PEUICHUH 331324, B TOM YHCJIE U3 APYTUX y4eOHBIX MPEMETOB; YMEHUE
OIepUpPOBATh MOHATUAMU: Tpad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha

YMeHue onepupoBaTh MOHATUAMU: HATYPAIBHOE YUCIIO, LIEJI0E YUCIIO, CTENIEHD
C LIeJIBIM IT0Ka3aTelleM, KOPEHb HaTypalbHOM CTENEeHHU, CTENEeHb ¢
paloHaIbHBIM IIOKA3aTeJIEM, CTETIEHD C IEUCTBUTEIbHBIM IIOKA3aTENIEM,
norapu@Mm yuciia, CHHYC, KOCUHYC M TAaHT'€HC ITPOU3BOJIBHOTO YHMCIIa, OCTaTOK
10 MOJYJII0, PAIllMOHAILHOE YHCII0, UPPALMOHAIBHOE YHCII0, MHOKECTBA
HAaTypaJIbHBIX, LIENbIX, PALIMOHAIBHBIX, JEUCTBUTEIBHBIX YNCEN; YMEHHE
MCII0JIb30BaTh IPU3HAKY JIETMMOCTH, HAMMEHbIINI 001NN AeTUTENb U
HanMeHblIee o0I1ee KpaTHoe, allrOpuT™ EBKiIna py peleHnu 3aiay;
3HAKOMCTBO C Pa3JIU4YHBIMH MO3UIIMOHHBIMU CUCTEMAMH CUUCIICHUS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUEHUH 1 IpeoOpa30BaHus BBIpaXKEHUH CO
CTENEHsIMU U Jorapudmamu, IpeodpazoBaHusi ApoOHOPALIMOHAIBHBIX
BBIPAYKCHUI; YMEHUE ONIEPUPOBATh MOHATUSAMU: IIOCIEN0BATENBHOCTD,
apudmeTryeckas Iporpeccus, reoMeTpruuecKast mporpeccusi, 0eCKOHEUYHO
yOBIBatOIIasi FeOMETpUYECKas Mporpeccus; yMeHUe 3a/1aBaTh
[10CJIEZI0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (HOpMYII;
YMEHHE ONIEpUPOBATH NOHITUSIMH: KOMIIJIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT KOMITJIEKCHOTO Yucia, opMa

BAIIMCH KOMIIIICKCHBIX YHCEII (FGOMeTpI/I‘-ICCKa}I, TPUTOHOMETPHUYECKAA U
= N a &

'YMeHHe onepupoBaTh MOHATHSIMU: PAllMOHATIBHBIE, UPPALIMOHAIIBHEIE,
MoKa3aTebHbIe, CTETIEHHbIE, TIorapu(MUUECKUe, TPUTOHOMETPHUYECKHUE
YpPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHHE OIIEPUPOBATh MOHATHIMMU:
TOKIIECTBO, TOXKAECTBEHHOE MMpeoOpa3oBaHye, ypaBHEHNE, HEPABEHCTBO,
CHUCTEMA YPaBHEHUI U HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHUM, HEPABEHCTB
U1 CUCTEM; YMEHHUE PEIlaTh YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TIOMOILBIO
pa3INYHBIX TPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C
[apaMeTpoM; IPUMEHATh YPABHEHM S, HEPABEHCTBA, UX CUCTEMBI I pELICHUS

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, YETHOCTh (QYHKIUHY,
EePUOIMYHOCTD (DYHKIIMU, OTPAaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb

b vHEKIIH, S3KCTpeMYM (O YHKIIMHU, HANOO0JIbIIIEE U HAUMEHBIIIEE 3HAYEHUS




HerpepbIBHAS QYHKINS, ACUMITTOTHI rpaduka QyHKIUH, TIEpBasi ¥ BTOPas
[IPON3BOIHAS (PYHKIIUH, TEOMETPHUECKUI U (PU3NIECKUI CMBICI IPOU3BOIHOM,
epBooOpasHasi, OnpeeNEéHHbII HHTErpall; YMEHHE HaXOAUTh ACUMITOTHI
rpaduka GyHKIMH; YMEHHE BRIYUCISATH POU3BOAHbBIE CYyMMBI, IPOM3BEACHUS,
JACTHOI'O M KOMITO3UIMU QYHKLMH, HAXOAUTh ypaBHEHHE KacaTelbHOH K
rpaduKy QYHKIMH; YMEHUE HAXOIUTh IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIINH;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO Ul UCCIIEA0BAaHUS (PYHKIUHI, HAXOAUTh
HanOOJbIINE M HAMMEHBIINE 3HaYeHUs (QYHKIHUN; CTPOUTH rpaduku
MHOTOWIEHOB € MCII0JIb30BaHUEM alapara MaTeMaTHUYeCKOro aHAIIN3a;
[IPUMEHSATH IPOU3BOIHYIO JUIsl HAX0XKICHHSI HAMTyUIlIero perieHus B
MPUKIIQJHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKUX B (DU3MUECKUX
3aJa4ax; HaXOAUTh IUIOLAU U 00BEMBI GUTYp C TOMOIIBIO HHTErpala;

'YMeHHe onepupoBaTh MOHATHIMU: Tpaduk GyHKIIMH, 0OpaTHAs PyHKIUS,
KOMIO3ULIUS QYHKIUH, THHEHHas QYHKIMS, KBaApaTuIHas QyHKIIHA,
panroHanbHast QyHKIMSL, CTerneHHas (pyHKIMS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKUE (DYHKIHH, TOKa3aTeIbHAs U
norapupmuyueckas yHKLUUU; YMEHUE CTPOUTh TpaUKH U3YYEeHHBIX (PYHKIH,
BBITTOJIHATE IPe0OpazoBaHust rpaukoB PYHKIUH, HCIIOTB30BATh TPAPUKH IS
M3y4eHUs! IPOLIECCOB U 3aBUCUMOCTEH, ITPU PELLICHUH 3ajay U3 IPYTUX
Y4eOHBIX IPEMETOB H 33724 U3 PEATbHON KU3HH; BEIpaXaTh (OpMyIaMu
3aBHCUMOCTH MEX/y BEJIMUMHAMMU; HCIOIb30BATh CBOUCTBA U I'papuKU
(GyHKIWN 1715 pelIeHus ypaBHEHH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpaMu;

'YMeHue peniath TeKCTOBBIE 33/1a4K Pa3HbIX THUIOB (B TOM YHCIIE Ha MPOLIECHTHI,
T0JIM Y 4acTH, Ha JIBIXKEHUE, paboTy, CTOMMOCTh TOBAapOB U YCIIYT, HAJIOTH,
3a/1a4M U3 00JIACTH YIPABICHUS JUUYHBIMU U CEMEHHBIMU (PUHAHCAMH);
COCTaBJISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a/1a4M, CCIIE0BATh MMOJYYEHHOE PEIIeHHE U OLIEHUBAThH MPABI0NOI00HOCTD
pe3yIbTaTOB; YMEHHE MOJICTTUPOBATh peajbHbIC CUTYAllUU Ha SA3BIKE
MaTEMAaTHKU; COCTABJISATh BBIPAKEHHUS, yPAaBHEHUS, HEPABEHCTBA M UX CHCTEMBI
10 YCJIOBUIO 3a/1a4M, UCCIIEI0OBATh MIOCTPOEHHBIE MOJIEH C UCIIOJIb30BaHUEM

'YMeHue onepupoBaTh MOHATUSIMU: CpeHee apudMeTHIecKoe, MeIiana,
Han0oJIbIlIee ¥ HAMMEHBIIIEE 3HAUCHUS, pa3Max, JUCTIEPCUs], CTaHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO HA0Opa; yMEHHE U3BIIEKATh, UHTEPIIPETUPOBATH
nH(pOpMaInIo, MPEJCTAaBICHHYIO B Ta0JIMIIaX, HA AUarpaMMax, rpadukax,
OTpa)karolllyl0 CBOMCTBA peabHBIX MPOLIECCOB U ABJICHUI; MPEICTABIIATh
MH()OPMAIIUIO C TOMOIIBIO TAOJIHI] U TUATPAMM; UCCIIEIOBATh CTATUCTUYECKUE
TaHHBIE, B TOM YHCJIE ¢ TPUMEHEHHEM IpauuecKux METOAO0B U JIEKTPOHHBIX
CpencTB; TpadUUYeCcK HCCIeA0BaTh COBMECTHbBIE HAOIIOACHHSI C TOMOUIBIO

v v

'YMeHue orepupoBaTh MOHATHAMU: CIIyYaiHbII ONBIT U CITydaifHOE COObITHE,
BEPOSTHOCTH CITy4alfHOTO COOBITHS; YMEHUE BBIUUCISTH BEPOSITHOCTD C
VICTI0JIb30BaHUEM IPah)UIECKUX METO/IOB; IPUMEHATH (POPMYIIbI CIOKEHUS U
YMHOKEHUS BEpPOSTHOCTEN, GOPMYITy MOJHON BEPOSTHOCTH, GOPMYITY
bepHy, KoMOUHATOpHBIE (PAaKThI U (POPMYIIBI; OLIEHUBATh BEPOSTHOCTH
pealIbHBIX COOBITHI; YMEHHE ONEPUPOBATh MOHATUSAMU: CllydaiiHasi BEIMUYMHA,
pacrpenesieHue BEpOsTHOCTEN, MATEMaTUYECKOE OKUAHUE, JUCIIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CITy4alHON BEIMUYMHBI, QYHKIIUU paclpeieieH s 1
[JIOTHOCTA PAaBHOMEPHOI0, I0KA3aTEIbHOI0 U HOPMAJIbHOTO PACIIPEAEICHUN;
YMEHHUE UCITOJIb30BaTh CBOKMCTBA U3YUYEHHBIX PACIIPEACIICHUN ISl peIECHUs
3a]1a4; 3HAKOMCTBO C TIOHATHSIMH: 3aKOH OOJIBIIIMX YUCEI, METOIbI




SBJICHUSIX; YMEHHE ONEPUPOBATh NOHATUAMU: COUETAHUE, IEPECTAaHOBKA,
YICII0 COYETAaHUH, YMCIIO0 TIepecTaHOBOK; OMHOM Hbl0TOHA; yMEHUE IPUMEHSTh
KOMOMHATOPHBIE (DAKThI U PACCYXKAECHUS JUIsl pELLICHUs 3a]1a4; OLIEHUBATh
BEPOATHOCTH PEAIbHBIX COOBITHI; COCTABIIATH BEPOSITHOCTHYIO MOJIENb U
HMHTENIINETUNORATR MONIVYEHHRIA NEIVILTAT

YMeHue onepupoBaTh MOHATUAMU: TOUYKA, IPAMas, INIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYMHA YIJIa, INIOCKUN YTOJ1, IBYTPAHHBIA YTOJI, TPEXTPAaHHBII
YTOJI, CKPEILMBAIOIINECS MPSMBIE, TAPALIEIbHOCTD U MEPIEHANKYISIPHOCTD
[IPSIMBIX U IJIOCKOCTEH, YIOJl MEXAY IIPSMBIMH, YIOJI MEXAY IPSIMON U
[JIOCKOCTBIO, YIOJl MEKIY IJIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 INIOCKOCTH,
PacCTOsIHUE MEXAY IIPSIMBIMU, PACCTOSTHUE MEXY INIOCKOCTSIMHU; YMEHUE
VICII0JIb30BATh IIPU PEIICHUH 3a/1a4 U3y4YEHHbIE (PAKTHI U TEOPEMBbI
[TAHUMETPUH; YMEHUE OLEHUBATH Pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;
CTPOUTh MATEMAaTUYECKHE MOJEIH C IIOMOILBIO FTEOMETPUYECKUX TIOHATUN U

10

'YMeHue onepupoBaTh MOHATUSMU: TUIOMIAIb (PUTYPBI, 00BEM QUTYpHI,
MHOTOTPaHHUK, MPABUIBHBIA MHOTOTPAHHHK, CEYCHIE MHOTOTpaHHUKA, KYO,
napajuieNienune1, mpusMa, nupamMuaa, Gurypa u HoBepXHOCTh BpallleHus,
[WINHAP, KOHYC, map, cdepa, miomaas chepsl, mionaas T0BEpXHOCTH
[MUpPaMHJIbI, IPU3MBI, KOHYCA, [IUIUHIPA, 00BEM Ky0a, MPSIMOYTOJIbLHOTO
napajuiesienune1a, TupaMubl, IpU3Mbl, WIMHAPA, KOHYCA, 1apa, pa3BEPTKa
[MOBEPXHOCTHU, CEYEHUS] KOHYCA U LIMJIMH]IpA, TapaIe]IbHbIE OCH WU
OCHOBAHHIO, CEYCHHE IIapa, TUIOCKOCTh, Kacarouiasics cepsl, HIINHIPa,
KOHYCa; YMEHHE CTPOUTH CEUEHHNE MHOTOTPaHHHKA, U300paKaTh
MHOTOTPaHHUKH, QUTYPHI ¥ IOBEPXHOCTH BPAIICHHUS, UX CEYCHHUSI, B TOM YHUCJIC
C TIOMOIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHSTh CBOMCTBA
reOMETPUUYECKUX PUTYP, CAMOCTOSITEILHO (POPMYJIUPOBATH ONPEACICHUS
M3y4aeMbIX (pUTyp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuyeckux Guryp, 000CHOBLIBATH UJIU ONPOBEPraTh UX; YMECHUE

11

YMeHue onepupoBaTh MOHATUAMU: IBHKEHUE B IIPOCTPAHCTBE, NTapaJlJIeIIbHbBIN
[EPEHOC, CHMMETPHSI Ha MJIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
peoOpa3oBaHue Moa00Us, TOA00HbBIE (PUTYPBI; YMEHHE PAacliO3HABATh PABHbIC
1 10/100HBIE (PUTYpBI, B TOM YHCIIE€ B IPUPOJIE, UICKYCCTBE, apXUTEKTYPE;
MICII0JIb30BAaTh T€OMETPUYECKNE OTHOILIEHUS IIPU PELLICHUU 3a7a4; HaXOAUTh
reoMeTpUYECKUEe BEIMUUHBI (IJIMHA, YToJ, IJI01aAb, 00bEM) PU PELICHUH
3aJa4y U3 IPYrux y4eOHBIX IPEIMETOB U U3 peaibHOM JKU3HU; yMEHHE
BBIUHCIISATH TEOMETPUYECKUE BEIMYMHBI (JITTMHA, YTOJI, TUIOIIA b, O0BEM,
[10I11aJ]b TOBEPXHOCTH), UCHIOJIBb3Yys U3yUEHHbIE (POPMYIIBI U METOABI, B TOM
qrclie: TUIONIA/ (b TOBEPXHOCTH MUPaMU/Ibl, IPU3MbI, KOHYCA, IUIUH/PA,
riommaab chepsl; 00bEM Kyba, MPSIMOYTOJIBHOTO Mapajulesenumnesa,

12

'YMeHue ONICpHUPOBATh NOHATUAMU: IPAMOYT'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOPAWHATHI TOYKH, KOOPJAWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOU3BCACHUC BCKTOPA HA YN CJIO, PA3JIOKCHUEC BCKTOpPA 110 68.31/Icy, CKaJIIpHOC
IMPONU3BCACHUC, BEKTOPHOC ITPOU3BCACHUC, YTOJI MCXKY BEKTOpaAaMH,; YMCHUEC

M CIIOJIB30BaTh BCKTOpHLIfI u KOOpI[I/IHaTHBIﬁ MCTOJ AJId pCUHICHUA

TreOMETNUUACKIY 2ATAY 1 RATTAU TNVIUAYX ‘mF‘ﬁHLTY ITNETTMETOR

13

'YMeHue BLI6I/IpaTB HO)IXOJI}IIJ_II/Iﬁ MCTOJ JIs pCHICHUS 3aJa4r; TIOHUMAHUC
SHAYUMOCTHU MAaTCMATHKHU B U3YUCHUU IPUPOJHBIX U 06H1€CTBGHHI)IX
IPOLECCCOB HBHCHHﬁ; YMCHHC paCcliO3HABATh NPOSABIICHHUEC 3aKOHOB
MAaTEMAaTUKN B UCKYCCTBE, YMCHHUEC IIPUBOANUTE IPUMEPHLI MaTEMATHICCKUX

OTKNRITUUA DOCCUUCKONW U MUNOROU MATEMATUYECKOU HAVKU




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kox | IlpoBepsieMblii 3J1IeMEHT CO/IepP:KaHUS

1 Hucna v BBIYMCICHUS

11 Hatypanbhble 1 1esble yncna. [Ipu3Haku JeIuMOoCcTH HeNbIX YHcell

12 Parmonanbubie unciaa. OOBIKHOBEHHBIE U IECSITUYHBIE JPOOU, TPOLIEHTHI, OECKOHEUHBIE
epuoniYeckue Apoou

13 Apudmerniyeckuit KOpCHE HaTypaJIbHOH cTeneHu. JeficTBus ¢ apupMeTHIecCKUMU
KOPHSIMU HAaTypaJIbHOM CTENEeHU

14 Crenens ¢ 1enbM nokasareneM. CTeneHb ¢ paluoHaIbHBIM 1oka3areiem. CBoicTBa

15 CuHHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YKMCIOBOTO apryMeHTa

1.6 Jlorapudm ymncina. JlecaTuynble U HaTypaIbHbIC JOTapru(MbI
JlelicTBUTENbHBIC YUCIa. APUPMETHIECKHUE OTIEPALUH C JeHCTBUTEILHBIMU YUCIIAMH.

1.7 [ [puGnKEHHBIE BEIUMCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYHCICHUM

1.8 [IpeoOpazoBaHKe BbIpaKECHUI

1.9 KoMIiekcHbIe yrcna

2 YpaBHEHMsI U HEPABEHCTBA

2.1 [{enble 1 IpoOHO-pallOHAIbHbBIE YPAaBHEHMS

2.2 VppatnmoHanbHble ypaBHEHUS

2.3 TpuroHomeTpruyeckue ypaBHEHUS

2.4 [lokazarenbHbIe U JIOTapU(PMUUYECKIE YPAaBHEHUS

2.5 Lesble U 1pOOHO-paIOHANIbHBIE HEPABEHCTBA

2.6 MppanmoHaibHble HEPABEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMHUUECKHEe HEPABEHCTBA

2.8 TpuroHomeTpruyecKkue HEpaBEHCTBA

2.9 CrcreMpl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 |YpaBHeHUs, HEpPaBEHCTBA U CUCTEMBI C MapaMeTpaMu

2.11 |Martpuna cucTeMbl IMHEHHBIX YpaBHEHUH. OnpeeTuTeIh MaTPUIIBI

3 DyHKIMH U TpadUKH

31 DyHk1us, crocoOsl 3ananus GyHkuun. I'papux Gynknun. Bzanmuo oOpatHble GyHKINU.
Uérnble u Heu€THble pyHKuMHU. [lepuoanueckue QyHKIMU
O6nacTh ornpenenaeHuss © MHOXKeCTBO 3HaueHud pyHkuuu. Hymu pynkuuu. [pomexyTku

3.2 3HAKONOCTOAHCTBA. [IpoMeKyTKM MOHOTOHHOCTH (PyHKIIMH. MakCUMyMBbl 1 MUHUMYMbI
dvukmmu. Hanboinelee 1 HanMeHbplnee 3Hadenne ¢ VHKIIMN Ha TPOMEKYTKE

33 CrenenHas GyHKLUS C HATYPaJIbHBIM U LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa 1 rpad)UK KOPHS /1 -0 CTETICHU

3.4 Tpuronomerpryeckue GyHKIMH, UX CBOMCTBA U rpaQuKu

3.5 [lokazarenpHas u Jorapudmuueckas GyHKINH, X CBOMCTBA U rpadUKu

36 Touxu pazpbiBa. AcuMnToThH rpadukoB pyHkuuid. CBolcTBa (PYHKIMHI, HEMPEPHIBHBIX HA
OTpe3Ke

3.7 ITocienoBaTeabHOCTH, CLIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEN

3.8 ApudmeTnueckas U reomeTpuyeckas nporpeccuu. @opmyiia CI0XKHBIX IPOIEHTOB

4 Hauana maremaTH4ecKkoro aHaiamnsa

4.1 [TpousBonHas GpyHkImu. [Ipor3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA




[IpMeHeHne MPOU3BOIHON K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI.

4.2 Haxoxxeare HanOoJIbIIIero ¥ HAMMEHBIIETo 3HaYeHUsl (PYHKIIMU HAa OTPE3Ke
4.3 [TepBooOpasnas. MHTErpan

5) MHOXECTBa U JIOTHKA

5.1 MHOK€eCTBO, Olepaliy HaJl MHOKecTBaMHU. [{lnarpammbl Ditiepa - Benna
5.2 Jloruka

6 BeposiTHOCTh M CTaTUCTHKA

6.1 OnucarenpHasi CTAaTUCTUKA

6.2 BeposiTHOCTB

6.3 |KomOunaropuka

I ['comerpus

7.1 Durypsl Ha JIOCKOCTH

7.2 [IpsiMbIe 1 TJIOCKOCTH B TPOCTPAHCTBE

7.3 MHOrorpaHHuKI

7.4 Tena 1 NOBEPXHOCTH BpalleHUs

7.5 KoopanHats! 1 BEKTOPBI




PABOYAS ITPOI'PAMMA
yueoHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb)

nJs odyuarommuxest 10-11 knaccos

IHHOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomerpusi» 06a3zoBoro ypoBHs s oOyuaromumxcs 10 —11 kmaccoB
paspaborana Ha ocHoBe DenepanbHOTO TI'OCYIAPCTBEHHOIO 00pa30BaTENBbHOIO CTaHAApTa CPEJHEro OOIero
o0Opa3zoBaHus, ¢ yUETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPENBIBIAEMBIX K MAaTEMAaTHUECKOMY 00pa30BaHHIO, H
Tpaguuui poccuiickoro oOpa3oBaHusi. Peamuzanuss mnporpamMmbl  oOecle4MBaeT OBJAJEHHE KJIIOYEBBIMU
KOMIICTCHUUAMHA, COCTABIAIOIIMMHU OCHOBY IJId CaMOpPa3BUTUA U HCEIIPCPBIBHOT'O 06pa3OBaHI/I$I, OCJIIOCTHOCTD
O6H.[CKy.HBTypHOFO, JIMYHOCTHOT'O U MMO3HABATCIILHOI'O PAa3BUTHA JIMYHOCTHU OGy‘I&IOHII/IXCSI.

OEJA N3YYEHUA YYEBHOI'O KYPCA

BaxkHoCTh y4eOHOr0 Kypca reOMETPHH Ha YPOBHE CPEIHETr0 00IIero 00pa3oBaHus 00yCIOBIeHA PAKTHYCSCKOM
3HAYUMOCTBIO METANpPEIMETHBIX M MPEAMETHBIX PE3YJIbTATOB OOYYEHHUs] TCOMETPHH B HAIPABICHUH JHYHOCTHOTO
pasBuTHA OO0y4YaroUmMXcs, (QOpPMUPOBaHHA (QYHKIHOHAIBFHOW MaTEeMaTHUYECKOHW TI'pPaMOTHOCTH, W3YYEHHs APYTHX
y‘Ie6HI>IX JUCHUITIINH. Pa3Butue y 06yqafoumxca IMpaBUJIBHBIX Hpe,I[CTaBJ'IeHI/Iﬁ O CYIIHOCTH U HPOUCXOXKICHUU
TrEOMETPUYCCKUX aOCTpaKIMi, COOTHOIIEHHH DPEAbHOTO W H/CAIBbHOIO, XapaKTepe OTPaKCHUS MaTeMaTHYEeCKON
HAyKOM SIBJICHUH W TPOIIECCOB PEaTbHOTO MHpa, MECTe T€OMETPHH B CHCTEME HAyK W POJH MaTeMaTHUYECKOTO
MOJICJIUPOBAHUSI B HAYYHOM IIO3HAHHM W B IPAKTHKE CIOCOOCTBYeT (HOPMHUPOBAHHMIO HAYYHOIO MHPOBO33PEHHS
YYaIIUXCS, a TAKXKE KA4eCTB MBIIIICHUS, HEOOXOIUMBIX ISl aalTallid B COBPEMEHHOM OOIIIECTRE.

I'eomerpust siBIsieTcss OAHUM K3 0a30BBIX NPEAMETOB Ha YPOBHE CpeaHero olmiero oOpa3oBaHHs, TaK Kak
o0ecreunBaeT BO3MOXKHOCTh H3YYEHHS KaKk JAUCHUIUIMH €CTeCTBEHHO-HAyYHOW HalpaBJIEHHOCTH, TaK U
T'yMaHUTApHOM.

Jlornyeckoe MeluieHHE, GOpMUpYyeMOe MPU H3YYeHUH OOyYaroIIUMECS TOHSATHHHBIX OCHOB T'€OMETPHU H
NOCTPOCHUH IENOYKH JIOTHYECKUX YTBEPXKICHHWH B XOJE PELICHHS I'€OMETPUUYECKHX 3a1ad, yMEHHE BBIABUTATH U
OTPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS TMPH PEIICHHH 3ajJad eCTeCTBEHHO-HAYYHOTO IIMKJA, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHrne OpHUEeHTHPOBAThCS B MPOCTPAHCTBE WTPAET CYMIECTBEHHYIO pOJb BO BCEX O0JIACTAX JEATEIHHOCTH
yenoBeka. OpueHTalys 4eJ0BeKa BO BPEMEHU M NMPOCTPAHCTBE — HEOO0XOAMMOE YCIOBHE €r0 COLUAIBHOrO OBITHS,
(dbopma OTpakeHUS] OKpYXAlOLIEro MHpa, YCJIOBUE YCHEIIHOTO TIO3HAaHUS M aKTUBHOIO IpeoOpa3oBaHHA
neicTBuTeabHOCTH. OneprpoBaHue MPOCTPAHCTBEHHBIMU O00pa3aMu O0BENNHSAET pa3Hble BUABI YIEOHOM M TPYIOBOM
JESITeIbHOCTH, SABJISIETCS OJHUM U3 MPO(ECCHOHATBHO BaXKHBIX KAUeCTB, IOITOMY aKTyallbHa 3a/1a4a (POPMHUPOBAHHS Y
0o0ydarommxcs MPOCTPAHCTBEHHOTO MBIIUIEHHS KaK Pa3HOBHIHOCTH OOPAa3HOrO MBIIUICHHS — CYIIIECTBEHHOTO
KOMIIOHEHTA B MOATOTOBKE K MPAKTHYECKOW AESITETHHOCTH 110 MHOTHM HaIpPaBICHUSM.

Llens ocBoeHust Tporpammbl ydeOHOoro Kkypca «[‘eomerpus» Ha 0a30BOM ypoBHE OOy4YeHUS —
oOmieoOpazoBaTebHOE M OOLIEKYNBTYpHOE pa3BUTHE OOydaromuxcs dYepe3 0oO0ecleYeHHEe BO3MOKHOCTH
NpUOOPETEHHS U UCTIONIb30BAHUS CUCTEMATHICCKUX TEOMETPUICCKUX 3HAHUH U JICHCTBUM, ClIEIN(UIHBIX TEOMETPHUH,
BO3MOXXKHOCTH YCIICIIIHOTO MPOJOJDKEHUST O0pa3oBaHHs [0 CIICHHAILHOCTSM, HE CBS3aHHBIM C TIPUKIAHBIM
UCTIOJIb30BaHUEM T'€OMETPHUH.



[Iporpamma 1o reomMeTpur Ha 0a30BOM YpOBHE IpeJHA3HAYCHA Il OOYJAIOUIMXCS CpPEIHEH IIKONbI, He
UCTBITHIBABIINX 3HAYUTEILHBIX 3aTPYJAHCHUN HAa ypOBHE OCHOBHOTO oO0Imiero oOpa3oBanus. Takum o0pasowm,
obOydJaroruecss Ha 0a30BOM YPOBHE JODKHBI OCBOHTH OOIME MAaTEeMAaTHUECKHE YMEHUS, CBS3aHHBIE CO CIEITU(DHKON
TEOMETPHH M HEOOXOIUMBIC TSI )KM3HH B COBpEMEHHOM 001ecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh U3yYUTh
reoMeTpHuio Oonee TIIyOOKO, €Cd B JalbHEWIIeM BO3HUKHET HEOOXOMUMOCTh B TEOMETPUYECKHX 3HAHUSX B
npoQeCcCHOHATLHON ISATETLHOCTH.

I[OCTI/I)KCHI/IC e OCBOCHHUA  IIPOI'paMMBbI obecreunBaeTCs pemI€eHrueEM  COOTBETCTBYIOIIUX  3adadv.
HpPIOpI/ITCTHBIMI/I 3aa4aMi OCBOCHUA KypcCa «FCOMeTpI/II/I» Ha 0a30BOM YPOBHC B 10—11 knaccax SIBISIOTCS:

¢ (hopMHUpOBaHHUE MPEACTABICHUS O TEOMETPUN KaK YaCTH MHPOBOHM KyIBTYPHI M OCO3HAHWE €€ B3aMMOCBSI3H C
OKPY’KafOIIUM MHPOM;

¢ (hopMUpOBaHUE TPECTABICHHUSI O MHOTOTPAHHUKAX W TellaX BPAlICHHUS KaK O BaKHEUIIMX MATEeMaTUYECKHUX
MOJICIIAX, TO3BOJIAIOIINX ONMKUCHIBATh U U3Y4aTh PA3HBIC SIBJICHUS OKPYXKAIOLIETO MUPA;

¢ (hOpMUPOBaHUE YMEHHUS PACIIO3HABATH HA YEPTEkKaX, MOJACISAX M B PEAIbHOM MHpPE MHOTOTPAHHHMKH U TeJa
BpaICHUS;

® OBIIAJICHHE METOJAMH PEIICHU 33/1a4 Ha MTOCTPOSHUS Ha W300PaKEHUSX MMPOCTPAHCTBEHHBIX PUTY;

¢ (hopMHpOBaHNE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHAMH O MHOTOTPaHHUKAX M TellaX BPAlIeHHUS M UX
OCHOBHBIMH CBOMCTBAMH;

® OBJIAZICHUC aIIFOpI/ITMaMI/I pemeHI/m OCHOBHBIX THIIOB 3aJa4, q)OpMI/IpOBaHI/IC YMeHI/ISI HpOBOILI/ITI) HECJIOKHBIC
JIOKa3aTeNbHbBIC PACCYKIICHHUS B X0JI€ PEIICHUS CTEPECOMETPHUICCKUX 3a/1a4 U 3371a4 C MIPAKTUICCKUM COJICP KaHUEM;

.paBBI/ITI/Ie I/IHTCHHCKTyaHBHHX u TBOp‘-IeCKI/IX CHOCO6HOCTCI7[ O6yanOIHHXCH, HO3HaBaT€J]I)HOI\/'I AKTUBHOCTH,
HUCCIICO0BATCIIbCKUX YMGHI/II‘/'I, KpI/ITI/I‘IHOCTI/I MBIIIJICHUSA

e hopmupoBanue (GYHKIIMOHAIGHOW T'PaMOTHOCTH, pEJIEBAHTHOW TEOMETPHU: YMEHHE paclo3HaBaTh
MIPOSIBJICHHUSI TEOMETPUIECKHUX TOHSITHI, OOBEKTOB M 3aKOHOMEPHOCTEH B PEabHBIX JKU3HEHHBIX CHUTYallUsAX W MPHU
W3YYEeHUHN IPYTUX y4eOHBIX TPEAMETOB, MPOSBICHHUS 3aBUCHMOCTEH M 3aKOHOMEpHOCTEH, (OpMyITHUpOBaTH UX Ha
SA3BIKEC FeOMeTpI/II/I n co3a1aBaThb FCOMeTpI/IquKI/IC MOACIH, HpI/IMCHﬂTB OCBOCHHI:»II‘/’I FCOMCTpI/I‘-ICCKI/II‘/'I ar[napaT JJIA
pelIeHus MPaKTUKO-OPHEHTUPOBAHHBIX 33/1a4, MHTEPIIPETUPOBATh U OIEHUBATH MTONydeHHBIE PE3YIbTATHL.

OTnHunTenbHOW OCOOCHHOCTBHIO TPOTPAMMBI SIBISETCS BKIIOYEHHE B Kypc CTEPEOMETPHH B Hadaie ero

W3y4YeHHUs 33j1a4, pelllacMbIX Ha YPOBHE MHTYHTUBHOTO TIO3HAHHMS, U ONpeIeTIEHHBIM 00pa3oM OpraHn30BaHHas padboTa
HaJl HIMH, 9TO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUYECKOTO U MPOCTPAHCTBEHHOTO MBILIUICHHS, CTUMYJIUPYET NPOTEKAaHHE
UHTYUTHBHBIX NIPOLIECCOB, MOTUBHPYET K JAIbHENIIEMY U3YUEHHUIO TIPEIMETA.

[Ipeanourenne oTHa€Tcsi HATIAOHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHS, TO €CThb TEOPETHYECKHE 3HaHUS
UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTBH IPEIMETHO-TIPAKTHUYECKOW [eATeNbHOCTH. Pa3BUTHE NPOCTPaHCTBEHHBIX
MPEJICTABIEHUN Yy Yy4YalluXcsl B Kypce CTEPEOMETpUM TPOBOAUTCS 3a CU€T pelieHus 3ajad Ha CO3JaHHue
NPOCTPAHCTBEHHBIX 00Opa3oB W 3ajJady Ha OIEpUPOBAHUE IPOCTPAHCTBEHHbIMU oOpasamu. Cozganue oOpasa
NPOBOJIMTCS C OMOpPOW Ha HAIISAHOCTH, a ONEPUPOBaHHE OOpa3oM — B YCIOBHSX OTBICUEHHS OT HATJISHOCTH,
MBICJIIEHHOTO H3MEHEHHS €r0 HCXOIHOTO COAEPKaHMA.

OcHoBHEBIE coaepkaTeNbuble THHUN Kypca «['eomerpum» B 10—11 kmaccax: «MHuororpanHukm», «IIpsMbie u
IUIOCKOCTH B TIpOcTpaHCcTBe», «Tema BparieHusi», «BeKTOpbl M KOOPJMHATHI B MPOCTpaHcTBe». DopMupoBaHHE
JJOTNYECKHUX yMeHI/Iﬁ pacnpeaca€TCa HE TOJBKO IO COACPKATCIBHBIM JIMHUAM, HO U 110 TOJlaM 06yT-IeHI/I$[ Ha YpOBHE€
CpeIHero oo1ero oopa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE INPEIMETHBIM pEe3yJIbTaTaM OCBOEHUS paboueil IporpaMMbl,
pacnpenesnéHHbIM 10 ToAaM OoOyuYeHHs, CTPYKTYpHpPOBAHO TakUM OOpa3oM, 4TOOBI OBJaJEHHE T'€OMETPUUYECKUMHU
MOHATHSAMU W HaBBIKAMH OCYIIECTBISUIOCH TOCTENOBATENbHO M TIOCTYNMATeNbHO, C COONIOJICHWEM TPHUHITUIIA
NPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHHS BKIOYAINCH B OONIYI0 CHUCTEMY T'€OMETPHYECKHX MpPEACTaBICHUMA
o0yyaromuxcs, pacmpsist U yriayousis e€, o0pasys IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha u3yuenune reometpun otBoauTcs 2 yaca B Henenmo B 10 kimacce 1 gac B Hemenio B 11 kiracce, Bcero 3a nBa
roga oOyyenus - 102 yueOHBIX Haca.

COJEPXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC TIOHATHUS CTepeoMeTpur. Touka, mpsMasi, TNIOCKOCTb, TPOCTPaHCTBO. [loHsTHE 00 aKCHOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHHN: aKCHOMBI CTEPEOMETPHUH U CIEJICTBUS U3 HUX.

B3anMHOe pacnoniokeHHE NPSAMBIX B MPOCTPAHCTBE: MEPECEKAIOUIUECs, NapajUIeNIbHble U CKPELIUBAIOIIHECS
npsiMele. [lapamienbHOCTP HOPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapajuleiibHBIE MpsIMbIE B MPOCTPAHCTBE;
MapajvieIbHOCTh TPEX MPAMBIX; MapaIeIbHOCTh MPSAMON U IUIOCKOCTH. YTJIBI C COHAIIPABICHHBIMU CTOPOHAMU; YTOJI
MEXIy NOpsMBIMH B MNOPOCTpaHCTBE. llapanmnenpHOCTh IIOCKOCTEH: MNapajUleNbHbIE IUIOCKOCTH; CBOMCTBa
napauieibHbIX  IIockocTeit. [Ipocrelimme mNpocTpaHCTBEHHBbIE (UIYpPBl Ha IUIOCKOCTH: TeTpa’ap, Kyo,
napajJieienunes; NOCTPOEHUE CEUCHUM.

IlepneHaUKyJIApHOCTh IPSIMOM M IUIOCKOCTH: INEPIECHIUKYISPHBIE IPSMBIE B IPOCTPAHCTBE, IIPSIMbIE
MapauleabHbIE U MEPIEHIUKYIISIPHBIE K IUNIOCKOCTH, MPU3HAK MEPNEHANKYIIPHOCTH IPAMOMN U MIOCKOCTH, TEOpPEMA O
IIPSIMOM NEPHEHAUKYJISIPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YTOJN MEXAY NPSMON U IUIOCKOCTBIO; ABYTPAHHBIN
YIoj, JUHEHHBIA yros ABYrpaHHOro yria. IleprneHauKkyisip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKU O IUIOCKOCTH,
paccTosHUE OT MPSMOM A0 MIIOCKOCTH, MPOEKLUs (PUTYphI HA TIOCKOCTh. [leprnenanKyIapHOCTh IIOCKOCTEN: IPU3HAK
MEPIEHANKYJIIPHOCTH JIBYX IIIOCKOCTEH. TeopeMa o TpEX NepneHauKyIIsapax.

MHororpaHHuK#n

IloHsITHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKIIBIE W HEBBITYKJIblE MHOTOTPAHHUKH;
pa3Béprka MHororpaHHuka. IIpu3ma: N-yrosibHas Ipu3Ma; I'pPaHU U OCHOBAHWS IPU3MBI; IpsiMas U HaKJIOHHAs
NpU3MbL; OOKOBasi M TOJIHAs TOBEPXHOCTh MpH3MEL [lapamnenenwurien, NpsMOYTroiIbHBIN MapajuleNenune]] U ero
cBoiicTBa. I[lupammpa: N-yrompHas nmupamuza, 'paHd M OCHOBaHME NHpaMuIbl; OOKOBas M TOJHAsl [TOBEPXHOCTb
MUPaMUIBL; TPaBUIIbHAA M yCeUEHHAsT MUpaMuAa. DJIEeMEHThl IMPU3Mbl U nupamujbl. [IpaBuibHBIE MHOTOTPaHHUKH:
MOHATHE IIPAaBUIBHOIO MHOTOIPDAaHHUKA; IIpaBUJIbHAS IPU3Ma M IIPABUIbHASA NUPAMHUAQA; IIPABWIbHAS TPEYrOJbHAas
nupamMuia U OpaBWIIBHBIA TeTpadap; KyO. IIpencraBneHre o mpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadAp, IOJEKa’dIp U
ukocasp. CeueHust IPU3MBI U TUPAMHUIBI.

CI/IMMeTpI/ISI B IMMPOCTPAHCTBC: CUMMETPHA OTHOCUTCIIBHO TOYKH, HpSIMOfI, IUIOCKOCTHU. DJIEMEHTHI CUMMETPHU B
ImUupamMuaax, napauiejienuicaax, rnpaBuiIbHbIX MHOTOTPpaHHUKAX.

Brrunicnenne 37meMEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanmu, yriubel. llmomans OGOKOBOM NMOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH NPSIMOM IMPHU3MBI, IUIOLIa b OCHOBaHUH, TeopeMa 0 OOKOBOI NMOBEPXHOCTH NPSMON MPHU3MBL.
[Inomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH NPABWIIBHOW NHpaMHAbI, TEOpeMa O IUIOMAAW YCEUEHHOM
nupamu/isl. [Tousatue 06 00bEme. O0bEM MUPAMU/IBI, IPU3MBI.

ITonoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEX/Y TUIOIIAIIMHU TIOBEPXHOCTEH, 00bEMaMU MOA00HBIX TEIL.

11 KJIACC



Tesa BpameHus

Hunuaaprdeckass TOBEPXHOCTb, OOpa3yIONIMe IMIWHAPUYECKOH TOBEPXHOCTH, OCh IHIMHIPHYECKON
MOBepXHOCTH. [[MmuHAp: ocHOBaHMS M OOKOBas MOBEPXHOCTh, OOpa3yrolias M OCh; IUIOMAJAh OOKOBOW W IOJIHOWM
MTOBEPXHOCTH.

Konnveckas moBepxHOCTb, 00pa3yroe KOHMYECKOH MOBEPXHOCTH, OCh U BEpIIMHA KOHMYECKOH MOBEPXHOCTH.
Konyc: ocHOBaHMe 1 BepIInHa, 00pa3yromas U 0Ch; TUIOMIA s OOKOBOW ¥ MOJHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC:
o0pa3yroIue 1 BbICOTa; OCHOBAaHHS U O0OKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, AUaMeTp; IUIOMAAb MOBepXHOCTH ceprl. B3aumHoe pacnonoxenne chepsl u
TUIOCKOCTH; KacaTeJIbHAs TNIOCKOCTh K cepe; MIOMIah CPephl.

N3obpaxenne Ten BpameHus Ha TNIOCKOCTH. Pa3BEépTKa NMIMH/IpA U KOHYCA.

KomOuHanmyu Ten BpamieHus W MHOTOTPAaHHHKOB. MHOTOTpaHHHK, ONHMCaHHBIH okono cdepsl; chepa,
BITMCaHHAsl B MHOTOTPAHHUK, WM TEJIO BPAICHHS.

[lorsitne 00 o00béme. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOIBLHOTO
napaienenumnena u cieactsus u3 He€. O0bEM nmnmmHapa, Konyca. O0bEM mapa u Iomans chepsl.

ITomo6HbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOIMAISME TOBEPXHOCTEH, 00bEMaMu MOTOOHBIX TETl.

CeueHus muIUHIpa (MApaJJIeNbHO U MEPIEHANKYISIPHO OCH), C€UeHHs KOHyca (HmapajuleIbHOE OCHOBAHHIO U
IPOXOJIIIEe Yepe3 BEPIUINHY), CEUEHUs LIapa.

BeKTOpbI H KOOPANHATHI B IPOCTPAHCTBE

BexTop Ha miockocTH U B npocTpaHcTBe. Clo)keHHe U BRIYUTaHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
Pa3noxeHne BekTopa o TpéM HEKOMITIAHAPHBIM BeKTopaM. IIpaBuito mapamienenunena. Pemenue 3aaa4, CBI3aHHBIX
C MPUMEHEHUEM MPaBUJI JecTBU ¢ BekTopamHu. [IpsMoyronbHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHater
BekTopa. Ilpocreiime 3amaun B KOOpAMHATAaX. YTOJN MEXIy BekTopaMu. CKallIpHOE NPOU3BENECHUE BEKTOPOB.
Belunicnenne yrioB MeXAy MNpsAMBIMA M IUIOCKOCTAMH. KOOpIWHATHO-BEKTOPHBIMH METON TPU PEIIECHUU
T€OMETPUUYECKUX 3aJ1ad.

IIVIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHHS IPOrpaMMBbl ydeOHOro npeamera «MaremaTnka» XapakTepu3yOTCs:
I'pasknanckoe BocnuTaHue:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMM O0ydJaromerocs Kak aKTHBHOTO M OTBETCTBEHHOTO 4YJIEHA
poccHiickoro o0IIecTBa, NMpeACTaBICHHEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3NIMUHBIX CTPYKTYD,
ABJICHWH, TPOLEAyp TpakAaHCKOro oOmiecTBa (BBIOOPBI, ONPOCHl M Mp.), YMEHHEM B3aUMOJEHCTBOBATH C
COLMATLHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX QYHKIIUSIMHA U Ha3HAYCHHEM.

IlaTprnoTHyeckoe BocIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKONW TPAXKIAHCKON WIACHTUYHOCTH, YBXKCHUS K MPOIUIOMY KM HACTOSIIEMY
POCCHUICKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHUEM K JOCTHXKEHHUSM POCCHUMCKUX MATEMaTUKOB M POCCUHUCKOU
MaTeMaTHYeCKOW IIKOJIBI, K MCTIOIB30BAHUIO ITHX JAOCTIDKEHUH B IPYTUX HAyKaX, TEXHOJIOTUAX, c(hepax SIKOHOMHKH.



I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHUA:

OCO3HAHMEM JIYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoja; chOPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHWUS,
3TUYECKOTO MOBEACHUS, CBI3aHHOTO ¢ MPAKTHYCCKUM MPUMEHEHUEM JOCTKCHUN HAYKU U JICATEIBHOCTHIO YUEHOTO;
OCO3HAHMEM JIMYHOTO BKJIAJa B TIOCTPOCHHUE YCTOWIUBOTO OYyIIIEro.

JcTeTHYECKOe BOCIIUTAHNE:

9CTECTUYCCKUM OTHOIICHUEM K MHUDPY, BKIIIOYas 5CTCTUKY MAaTEMATHICCKUX SaKOHOMepHOCTCﬁ, 06T>CKTOB, 3a1ad4,
pCHICHI/II\/'I, paccymﬂeﬂnﬁ; BOCIIPUMMYUBOCTBIO K MAaTEMATUYCCKUM aCIICKTaM pPa3JIMYHbIX BUI0B HCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHS NMPUMEHITh MaTeMaTHYeCKHWe 3HAHUS B WHTEpecax 3[0POBOrO W Oe301acHOTO
o0pa3a >KM3HH, OTBETCTBECHHOTO OTHOLICHHUS K CBOEMY 3I0pPOBBIO (370pOBOE NMHUTaHHE, COANAHCHPOBAHHBIM PEKUM
3aHSATHH W OTABIXa, pEryisipHas (Qu3MUeckas AaKTUBHOCTH); (DM3MYECKOTO COBEPIICHCTBOBAHHA, IMPH 3aHATHIX
CIIOPTHUBHO-03I0POBUTEINHEHON e TETFHOCTHIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TpPyAy, OCO3HAHMEM LEHHOCTH TPYIOJMIOOMS; HWHTEPECOM K PasiIHyHBIM  cdepam
npodeCCHOHANIBHON JESTENbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW W e NPWIOKCHUSAMH, YMEHHMEM COBEPILIATh
OCO3HAaHHBIA BBIOOp Oynmymieid mpodeccun W pealn30BBIBATh COOCTBEHHBIC KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO H
CIOCOOHOCTBIO K MaTEMAaTHYECKOMY 0Opa30BaHHUIO M CAaMOOOPAa30BaHMIO Ha MPOTSDKEHUH BCEH )KU3HH; TOTOBHOCTBIO K
AKTHBHOMY YYacCTHIO B PEIICHUY MTPAKTHYECKUX 33124 MaTEMaTHYECKOW HAIIPAaBICHHOCTH.

IK0JI0rnyecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO ~ OKOJIOTHUECKOW KYIbTYPbl, TOHUMAaHHWEM BIUSHHUA COLHATBHO-I)KOHOMUYECKHUX
IPOLIECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM Cpeabl, OCO3HAHHWEM IJIOOAILHOIO XapaKTepa 3KOJIOTMYECKUX
npoOjeM; opueHTalMel Ha NMpHMEHEHWE MaTeMaTHYeCKMX 3HAaHWHM JJIs pelIieHus 3ajad B 00JacTH OKpYIKarollei
CpeJibl, IUTAHUPOBAHUS MOCTYIIKOB M OLICHKH MX BO3MOXHBIX ITOCIEACTBHI AJISI OKPYKAIOIIEN Cpelbl.

Hel—lHOCTI/I HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHSI HAyKH |
OOIIECTBEHHOW MPAaKTHKH, TOHUMaHUEM MaTeMaTHYeCKON HayKH Kak cepbl 4eIOBEUECKOM JIeITeTbHOCTH, ITANOB €€
pasBUTHS W 3HAYMMOCTH JJISl Pa3BUTHUSl LMBUJIM3ALIMH; OBJAJECHHEM SI3BIKOM MAaTEMAaTHKH M MAaTeMaTH4eCKOH
KyJIbTypOll Kak CpEeACTBOM IIO3HAHUS MHpa; TOTOBHOCTHIO OCYHIIECTBIIATH IMPOEKTHYIO M HCCIEN0BATEIBCKYIO
JesITeIbHOCTh MHANBHYAIbHO U B TPYIIIIE.

METAHNPEJIMETHBIE PE3YJIBTATbBI

MertanpeMeTHbIE Pe3y/IbTaThl OCBOCHHUS MPOrpaMMbl yueOHOro mpeamera «MaTeMaTHka» XapaKTepU3yHTCs
OBJIAJICHNEM  VHUBEPCAIBHBEIMU  HO3HAGAMENAbHLIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
OelicmeusiMuU, YHUBEPCATbHLIMU Pe2YTISIMUBHBIMU OeUCTNBUAMU.

1) Vuusepcanvhvie nosnasamenvhvie Oeiicmgus, obecneduaom Gopmuposarue 6a308blX KOSHUMUBHBIX
npoyeccog obyuarowuxcs (0ceoeHue Memooo8 NOHAHUA OKPYX#CAIOWe20 Mupa, npuMeHeHue J102U4ecKux,
UCCNe008AMENbCKUX ONepayull, YMeHull pabomams ¢ ungopmayuetr).

Ba3zoBble JJornuyeckue aAeicTBus:



® BEISIBIIATh M XapaKTEePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB, IMOHSATHN, OTHOIICHUN
MEXJIy TIOHATUSAMH; (OPMYITUPOBATH ONPEACIACHHUS TIOHSATHIA, YCTaHABIMBAaTh CYIISCTBECHHBIH MPHU3HAK
KIJIACCU(UKAINH, OCHOBAHUS JUIst 0000IIECHNS U CPABHEHUS, KPUTEPUU TIPOBOIMMOTO aHAJIH3a,

® BOCIIPUHUMATh, (OPMYIHPOBAaTh M NPEOOPa30BBIBATh CYXKACHUA: YTBEPAUTCIbHBIE W OTPUIATCIbHBIC,
eAMHUYHBIE, YACTHBIE U OOIIIHE; YCIOBHBIE;

® BEISIBIIATE MaTEMaTHUICCKHE 3aKOHOMEPHOCTH, B3aWMMOCBSI3W M TMPOTHBOpeuYns B (daKTax, HTaHHBIX,
HaAOIIOICHISIX M YTBEPKACHUSAK; TIPEATIaraTh KPUTEPHUHA IJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

® [eJIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JOEAYKTHUBHBIX U WHAYKTHMBHBIX YMO3AKIIOUCHHI,
YMO3AKJIFOUEHUH IO aHAJIOTUU;

® IPOBOJIUTH CaMOCTOSITETTFHO OKAa3aTeNbCTBA MAaTEeMATHYECKUX YTBEPXKACHUN (TPSAMBIE M OT MPOTHUBHOTO),
BBICTpaMBaTh APTryMEHTAINIO, MPUBOJUTH MPHUMEPHl H KOHTPIPHUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYXKICHHS U
BBIBOJIBI,

® BLIOMpATh CIOCOO pelieHus ydeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIICHUS, BhIOWPATh
Hau0oJIee MOIXOASIINHN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUCR).

ba3oBble ucciieoBarTejibCKkue AecTBUs:

® 1ICII0JIB30BAaTh BOMPOCHl KaK MCCIICNOBATEILCKUIA HMHCTPYMEHT MO3HAHUS; (OPMYIMPOBATH BOMPOCHI,
(dukcupyoomye MNpoTHBOpeune, MpodJeMy, YyCTaHAaBIMBATh KMCKOMOE M JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEeHTUPOBATh CBOIO IIO3ULIMIO, MHEHHUE;

® [IPOBOJIUTH  CAMOCTOSITENIHHO  CIUIAHUPOBAHHBIA ~ OKCIEPUMEHT, HUCCICIOBAHUE IO  YCTAHOBIICHUIO
0COOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBICHHS, MPOIECCA, BBIABICHUIO 3aBHCHMOCTEH MEXITy OOBEKTaMH,
SIBJICHUSIMH, IIPOLIECCaMU;

® CaMOCTOSITEeIbHO (hOPMYJIHUPOBATh OOOOINEHUS M BBIBOJBI IO pe3yJibTaTaM IMPOBEASHHOTO HaOJIOICHUS,
UCCJICJIOBAHNS, OLICHUBATh IOCTOBEPHOCTD MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IICHUH;

® [IPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABHIATH MPEAMONIOKEHHUS O €0 Pa3BHTHH B
HOBBIX YCIOBHSIX.

Padora ¢ undopmanueii:

® BBISIBJIATH A¢(DUIMTHI HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BONPOC U IJIS pEICHHS 3a1auH;

¢ BLIOMpaTh MH(POPMALMIO M3 HCTOYHUKOB pPAa3NUYHBIX THIIOB, AHAJU3UPOBATh, CHUCTEMATH3HPOBATH H
MHTEPIPETUPOBATh HHPOPMALIMIO Pa3JInYHBIX BUJOB U (pOpM MIpencTaBIeHus;

® CTPYKTYPHPOBaTh HH(OPMALIUIO, IPEACTABIIAT €€ B Pa3IMyuHbIX (hopMax, WITIOCTPUPOBAThH IPadUUECKH;

® OLICHUBATH HAJEKHOCTh HHPOPMAIIH IO CAMOCTOSITENBHO C(HOPMYJINPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAmMueHble Oeticmeus, 00ecneuueanm chopmupo8aHHoCmb COYUANLHBIX HABLIKOB

o0oyuarowuxcs.
Oomenmne:

® BOCIIPHHUMATh U (POPMYJIHPOBATH CYXKJICHUS B COOTBETCTBUY C YCIOBHAMH M LENSIMH OOIIEHHS; SICHO, TOYHO,
TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOAY PEIICHUS
3aJ]a41, KOMMEHTHPOBATH MOJyYEHHBIN PE3yIIbTAT;

® B X0JIc OOCYXJIEHHS 33/1aBaTh BOMPOCHI 1O CYIECTBY OOCYXKIAEeMOH TEeMbI, IPOOJIEeMbl, pelIaeMoi 3aaaut,
BBICKA3bIBaTh WJICW, HAICIICHHBIE HA TOWCK PEIICHUS; COINOCTABISATh CBOM CYKACHUS C CYXJICHUSMHU JIPYTHX
YYaCTHUKOB JMajiora, OOHAapy>KUBaTh pas3jiMude M CXOACTBO IO3UIMH; B KOPpEeKTHOH ¢opme (HopMyIHpoBaTh
pasHoracus, CBOM BO3PaKCHUS;

® IPEJICTABIISATh PE3YNbTAThl PEICHUsS 3aJadyd, SKCIEPUMEHTA, HCCIIEJOBaHMs, IPOEKTa, CaMOCTOSITEIHEHO
BBIOUpATh (hOpMAaT BHICTYTUICHUS ¢ YUETOM 3a]1au MPE3CHTAIIMH U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHnyecTBo:

® [IOHNMATh ¥ HCIOJIB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBHUIYyadbHON pabOThI MpH pPeleHHH YIeOHBIX
3a/1a4; MPUHUMATh [IeIb COBMECTHOW JE€ATENbHOCTH, INIAHNPOBATh OPTaHNU3AIINI0 COBMECTHON paboTHI, pacTipeieniTh
BUBI palboT, 10OTOBapUBaThCS, 0OCYKIATh MPOLIECC U PE3yJbTaT padOThl; 00001aTh MHEHUS HECKOJIBKUX JIIOACH;

® y4acTBOBaTh B IPYyNIOBBIX (popmax paboTel (0OCyxkneHHs, 0OMEH MHEHHUH, «MO3rOBBIE LITYPMBI» U HHBIE);
BBHINIOJIHATH CBOIO 4acTh paOOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C APYMMH 4WICHAMH KOMAaH[bl; OLEHHWBATDH
Ka4ecTBO CBOETO BKJIAJIa B OOIIUIT MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMO/ICHCTBUSL.

3) Vuueepcanvnvie pecynamuensvie Oeiicmsus, obecneuugarm QopMUposarHue CMbICI08bIX YCMAHOBOK U
JICUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranmu3aums:



® COCTaBIISITh TUIAH, JITOPUTM PEIICHHS 337a49H, BEIOUPATh CIIOCO0 PEIICHHS C YIETOM HMEIOIIUXCS PECYPCOB
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOU
UHPOPMALIUH.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMH MTO3HABATEIILHON Pe(ICKCUN KaK OCO3HAHUS COBEPUIACMBIX JIEHCTBUM M MBICIUTEIBHBIX
MIPOIIECCOB, HX PE3yJLTAaTOB; BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOLEcca U pe3ylibTaTa PEIICHUS
MaTeMaTHIeCKOM 3aauM;

® IPEIBUACTh TPYIHOCTH, KOTOpPhIE MOTYT BO3HHKHYTH IIPH pEIIEHWH 3aJadd, BHOCUTh KOPPEKTHBHI B
JIeSITEeIbHOCTD HAa OCHOBE HOBBIX 00OCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYAHOCTEIH;

® OLICHMUBATL COOTBETCTBHUC pE3yJibTaTa LCJIM U YCIOBUAM, 0OBSICHSITH IMPpUYXUHBI JOCTWIKCHUSA WA
HEAOCTUIKCHUA PEIYJIBTATOB ACATCIIbHOCTU, HAXOAUTH OIHI/I6Ky, JaBaTh OLICHKY HpI/IO6peTéHHOMy OIIBITY.

INPEAMETHBIE PE3YJIbTATHI

10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, IIPsiMasi, MIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEJICTBUS U3 HUX MPU PEIIEHUH T€OMETPHUUECKUX 3a/1a4.
OnepupoBaTh MOHATUAME: NAPAIIETBHOCTD U MEPIEHANKYIIPHOCTD NPSAMBIX U IFIOCKOCTEH.
KrnaccuduurpoBaTh B3anMHOE PacroioKeHHUE NPSIMBIX U IIIOCKOCTEH B POCTPAHCTBE.

OnepupoBatTh MOHITUSMU: ABYTPAHHBIA YrOJ, TPaHU JBYIPAHHOTO yIia, peOpo IBYrpaHHOTO yria; JTHHEHHbIH
YTOJI ABYTPAaHHOTO yTia; TpaycHas Mepa ABYIPaHHOTO yIJIa.

OHepI/IpOBaTB MOHATHUAMU: MHOT'OT'pAaHHUK, BBIHyKHBIﬁ n HeBBIHyKJILIfI MHOI'OI'paHHUK, O3JICMCHTBI
MHOT'OI'paHHHUKA, HpaBHJ’ILHLIfI MHOT'OIr'paHHUK.

Pacno3naBate OCHOBHBIE BUABI MHOTOI'PAHHUKOB (anaMI/ma; npusma, HpHMOYTOJ'ILHBIfI MnapauICacnuIica, KY6)

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOWpas OCHOBaHHS Ui KiaccH(UKAIWMK (BBIMYKIbIE U HEBBITYKIIbIC
MHOTOT'PaHHHUKH; IPaBUIIbHbIE MHOTOIPAHHUKH; IPSIMbIE U HAKJIOHHBIE PU3MBbI, apaJljIeJIeUIICIbI).

OrnepupoBaTh MOHATUSMU: CEKYIIas TNIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.
OOBSCHATH MIPUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONB3YS METO/I CIIEOB.

CTpouTh Ce4eHUs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) IIIOCKUE YEPTEXH U3 PUCYHKOB
NPOCTHIX 00BEMHBIX QUTYD: BUJ] CBEPXY, COOKY, CHHU3Y.

Pemats 3aa4uu Ha HAXO0XJCHUC TCOMCTPUYCCKUX BCJIWYHH 110 o6pa3uaM HWJIn ajJroputMaM, IIPUMCHIA
N3BECTHBIC aHAJIMTUYCCKUE METOABI ITPU PCIICHUU CTAHAAPTHBIX MaTEMAaTUYCCKUX 3a1a4 Ha BEIYUCIICHUEC paCCTOﬂHI/Iﬁ
MCKAY ABYMs TOUYKAMHU, OT TOYKH 10 HpHMOﬁ, OT TOYKHU O INIOCKOCTHU, MCKAY CKPCIIUBAOIIUMUCH IPAMBIMHU.

Pemats 3aga4d Ha HaXO0XJICHUEC TICOMETPUYCCKUX BECJIWUYHH 110 06pa3uaM Win ajJropurMaMm, IPUMCHIA
H3BCCTHLIC AHAJIUTUYCCKUC MCTOABI MPU PCIICHHUU CTAHAAPTHBIX MATCMATHUYCCKUX 3a/ld4 Ha BBIYHCIICHUC YIJIOB
MEXKAY CKPEIINBAOIUMUCA ITPAMBIMU, MEXIY HpHMOﬁ " IIJIIOCKOCTBIO, MEXKY ITJIIOCKOCTAMM, ABYTI'PaHHBIX YIJIOB.

Borauciate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPaHHHUKOB (TIpU3Ma, NHpaMuia) C MNPUMEHEHHEM
(hopMyIT; BEIYUCIISATH COOTHOMICHHS MEXKY IIOMIAJSIMHA TIOBEPXHOCTEH, 00bEMAaMU MTOTI0OHBIX MHOTOIPAHHUKOB.

OneprupoBaTh NOHATUSMHU: CHMMETPHS B MPOCTPAHCTBE; HEHTP, OCh W IUIOCKOCTh CHMMETPHH; LIEHTP, OCh H
TUIOCKOCTh CHUMMETPUH (PUTYPHI.



W3Bnekatp, mpeoOpa3oBBIBATh M HHTEPIPETHPOBATh MH(POPMANNIO O TPOCTPAHCTBEHHBIX T'E€OMETPHYECKUX
(urypax, npencTaBICHHYIO HA YEPTEKAX U PUCYHKAX.

[TpumensTh TeoMeTpudeckrue (akThl JJIS PEIICHUS CTEPEOMETPUYCCKUX 3a/1ay, MPEIOoararlnX HECKOIbKO
IarOB PEIIeHNs, €CIIN YCIIOBHUS MPUMEHEHHS 33/JaHbI B SIBHOU (hopMe.

ITpuMeHSATH MPOCTEUIIIHE MPOTPAMMHBIE CPEICTBA M DJICKTPOHHO-KOMMYHHUKAITHOHHBIE CHCTEMBI MPH PEIICHUH
CTEPEOMETPHUECCKHX 3a/1a4.

HpI/IBOI[I/ITL IMPUMEPbI MATECMATUYCCKUX 3aKOHOM€pHOCT€I>'I B IpUpPOAC M KHU3HU, PACIIO3HABATH MPOSABICHUEC
3aKOHOB I'€OMETPUHN B HCKYCCTBE.

[IpuMeHsATh MOMyYEeHHBIC 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh pEajbHbIC CUTyallMd U MPUMEHSATh U3YUCHHbBIC
MOHATHS B IPOIIECCE TIOWCKA PEIIeHUs] MaTeMaTHIeCKu C(hOpMyIHpOBaHHOW MPOOIEMBI, MOAETHUPOBATh PEATbHBIC
CUTYyallH Ha SI3bIKE T€OMETPUH, UCCIIEIOBATh OCTPOCHHBIC MOJIETH C UCIOIB30BAHUEM T'€OMETPHUUCCKUX MOHSITHI U
TeopeM, ammapara anreOpsl; pemaTh MPaKTHIECKUe 3a/1a4H, CBI3aHHbBIE C HAXOXK/ICHHEM FeOMETPUYECKIX BEITMINH.

11 KJIACC

OnepupoBarh MOHATHSAMU: LWIMHIPUYECKAs IOBEPXHOCTh, OOpa3yoollfe LWIMHAPHUYECKONW MOBEPXHOCTH;
UITHHIIP; KOHMYECKask IOBEPXHOCTb, 00pa3yoliie KOHMIECKOH MOBEPXHOCTH, KOHYC; ChepruiecKasi IOBEpXHOCTb.

PacrioznaBath Tena BpamieHus (MAIMHIP, KOHYC, cdepa u map).
OOBACHATH CLIOCOOBI MOTyYEHUS TEJ BPaIllCHHUS.
Knaccupuunposats B3auMHOE pacrooxeHue chepsl U INIOCKOCTH.

OnepupoBaTh TOHITHSIMH: IIApOBOH CETMEHT, OCHOBAHHE CErMEHTa, BBICOTA CETMEHTA; IIApOBOW CIIOM,
OCHOBAHME MAPOBOTO CJI0sI, BRICOTA MIAPOBOTO CJIOS; MAPOBON CEKTOP.

Bbrauciaste 00bEMBI U TUIOMIAAM TOBEPXHOCTEH TEN BpallleHUs, FCOMETPHUCCKUX TEJN ¢ IPUMEHEHHEM (HOpMYJI.

OnepupoBath MOHATUSMHI: MHOTOI'PAaHHUK, BIMCAHHBIA B Chepy U ONMCAHHBII 0KOJIO cepsl; cdepa, BIUCaHHAS
B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

BbIUucnsaTh COOTHOIIEHHUS MEKIY IUIONIAIMHA IOBEPXHOCTEN 1 00BEMaMU MOTIOOHBIX Tell.
N300paxars n3ydaemble GUTYpbI OT PYKH U ¢ IPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BeimonHsaTh (BEIHOCHBIE) IIOCKHE YEPTEXXH M3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHJ CBEpPXY, COOKY,
CHU3Y; CTPOUTH CEYECHUS TEIl BpaLCHUS.

W3Bnekarb, MHTEPHPETHPOBATh M MHPeoOpPa30OBBIBATH MH()OPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHX
¢urypax, npeiCTaBICHHYIO HA YePTEKaX U pUCYHKaX.

OHCpHpOBaTB IMMOHATHUCM BCEKTOP B IIPOCTPAHCTBE.

BremonsaTs JICI\/’ICTBI/IH CJIOKCHUS BEKTOPOB, BBIYUTAHUSA BEKTOPOB U YMHOXCHUA BEKTOpPA HA YUCJIO, 06’]351CH$ITI),
KaKUMH CBOMCTBAMHU OHHU O6J'Ia,Z[aIOT.

HpI/IMeHSITB IMpaBUJIO MapaJuIeJICcnurIcaa.

OneprpoBaTh MOHATHUSMHU: IE€KAPTOBBI KOOPAWHATHI B NPOCTPAHCTBE, BEKTOP, MOMIYJb BEKTOpPAa, PAaBEHCTBO
BEKTOPOB, KOOPJAMUHATHI BEKTOPA, YroJl MEXKIAY BEKTOpPaMH, CKAIIPHOE IPOU3BENCHHE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHAPHBIE BEKTOPBL.



Haxomuth cyMMy BEKTOpPOB M TIPOHM3BEACHHE BEKTOpa HA YHCIO, YroJl MEXIy BEKTOpaMH, CKaJsipHOE
MPOU3BEACHHUE, PACKIIAABIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

33}_'[aBaTI> IJIOCKOCTh YPAaBHCHUCM B ,I[eKapTOBOﬁ CHUCTCMC KOOpAWHAT.

[IpumensTs TeoMeTpudeckre (aKThl AJIS PEIICHUS CTEPEOMETPUUECKHX 3a/ad, MPEeroIaralnnX HECKOIbKO
IIarOB PEIICHUs, €CIIU YCIIOBUS MPUMEHECHHUS 33JIaHbl B IBHOU (hopMe.

Pemats npocreiimme reoMmeTprueckre 3a1a91 Ha TPUMEHEHNE BEKTOPHO-KOOPINHATHOTO METOAA.

Pemats 3amaun Ha JOKa3aTeIbCTBO MaTEMAaTHYECKUX OTHOIICHUN M HAXO0XKICHHE IrCOMETPUUYCCKUX BEJINYHH I10
o6pa3uaM HJIN AJITOPpUTMaM, NPUMEHAA U3BECTHBIC MCTObI ITPU PCIICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3aday.

[IpuMeHsSTh mpoCTenIIe MPOTPpaMMHBIE CPENICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPH PEIICHIH
CTEePEOMETPHUECKUX 3a/1ad.

[IpuBoauTs IpUMEpHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE W KU3HH, PACIIO3HABATH NPOSBICHHUE
3aKOHOB I'€OMETPHH B UCKYCCTBE.

[IprMeHATh MOTyYEHHbIC 3HAHUSA HA MPAKTUKE: aHAJIU3UPOBATH PEAIbHBIE CUTYAllMU U IPUMEHATh U3YUEHHBIE
MOHATHS B IPOLIECCE IMOUCKA PEIICHUS MaTeMaTH4YeCKH C(OpPMYJIMPOBAHHOW MPOOJIEMBI, MOACIUPOBATh pealbHbBIC
CUTYyAallH Ha SI3bIKE T€OMETPUH, UCCIEI0BATh OCTPOCHHBIE MOJIENH C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHITUHN U
TEeopeM, amnmnapara areOpbl; perarh MPaKTHYECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM MCOMETPUYCCKUX BEITMYHUH.



TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
KosaunuyecTBO 4acos DJIeKTPOHHBbIE
Ne (uu¢posbie)
HaumenoBanme pa3zaesoB H TeM NPOrpaMMbl
n/n Beero KonTtpoJbHble IIpakTuyeckune o0pa3oBaTeJibHbIE
padoThI paéoThI pecypcsl
1 BBenenue B crepeoMeTpuio 10
5 [IpsiMble u mockocTy B pocTpancTie. [lapaniensHOCTh NpsAMBIX U 12 1
IJIOCKOCTEN ege.fipi.ru/;
3 [eprieHAUKYISIPHOCTD MPSIMBIX U TIOCKOCTEH 12 http://www.matematika-
na.ru;
4 VTIIbl MEXy NPSAMBIMU U IITOCKOCTSAMU 10 1
https://uchi.ru/ ;
5 MHoOrorpaHHuKu 11 1
https://resh.edu.ru/
6 OO0BEMBI MHOTOTPaHHHUKOB 9 1
7 IloBTOpEHME: cevueHns], pacCTOSHUS U yIIbl 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
Ne HaumeHnoBanme pa3zaesioB H TeM NPOrpaMMbl KosnuectBo yacos DiekTponHbIe (IH(POBLIE)
n/n B oOpa3oBaTebHbIE Pecypchl
cero KonTtpoabusie = IIpakTHyeckn




padoTsI e padoTsI
Terna BpateHust 12 ege.fipi.ru/;
OO0BEMBI TEI 5 1 http://www.matematika-na.ru;
BeKTOpHI M KOOPAMHATEI B MPOCTPAHCTBE 10 1 https://uchi.ru/ ;
[ToBTOpeHwue, 0000IICHHE, CUCTEMAaTH3AIIHS 3HAHUN 7 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
IMOYPOUYHOE IINIAHUPOBAHUE
10 KIIACC
KosunyecTBo yacon DJIeKTPOHHbIE
JIT;H Tema ypoka Konrponsubie IIpakTnyeckue f}[[:;:e]{]}[ﬂ :)Ig;)l;[:;l;l;l’:e,]]],ﬂb

Bcero

padoThbI

padoThI

€ pecypchl

OCHOBHBIE TIOHATHS CTEPEOMETPHUH: TOUKA, TIPsIMas, TNIOCKOCTH,
npocTtpaHcTBo. [IpaBuia n300paxeHnst Ha pUCYHKaX: N300pakeHUs
TJIOCKOCTEH, TTapaJJICIbHBIX MPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

TlonsThs: MEPECCKAOUINECHA ITIIOCKOCTH, MEPECCKAIOUINECS TIpAMAas U
IIJIOCKOCTh

TlonsThs: TMEPECCKAOUINECHA TTIIOCKOCTH, MIEPECEKAIOUINECS ITIpsAMast U
IIJIOCKOCTh

3HaKOMCTBO ¢ MHOTOTPaHHUKaMH, H300paKeH1e MHOTOTPAaHHUKOB Ha
PUCYHKaX, Ha IPOEKITMOHHBIX YePTEkKaxX

https://resh.edu.r
u/subject/51/




Hauansnabie CBCIACHUA O Ky6e " MUpaMuac, ux pa3BépTKI/I 1 MOACIIN.

5
CeueHusi MHOTOIPaHHUKOB
6 HavaneHbie cBeficHHs 0 KyOe M TUpaMUE, UX Pa3BEPTKHU U MOJICIIH. http://www.mat
CeucHusi MHOTOTPaHHUKOB ematika-na.ru
7 [lonsaTne 00 aKCHOMAaTUYECKOM IIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHH U CIEICTBHS U3 HUX
8 [onsaTHe 00 aKCHOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI https://resh.edu.r
CTEPEOMETPHH U CIEICTBHS U3 HUX u/subject/51/
9 [TousTHE 00 aKCHOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPHUH U CIEICTBHSI U3 HUX
10 [lonsaTne 00 aKCMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI
CTEpEOMETPHH U CIEJCTBUS U3 HUX
B3aumHoOe pacrnonokeHue NpsMBbIX B IPOCTPAHCTBE: TEPECEKAIOIINECS .
11 P P pocTp P . https://uchi.ru/
MapaJuIeIbHBIE M CKPEIIUBAIOIIUECS MPSIMBbIC
ITapayienbHOCTB NPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE:
12 MapaJuleIbHBIE MPSAMBIE B IPOCTPAHCTBE; MapAJUIETbHOCTD TPEX
MPSIMBIX
13 ITapayienbHOCTB NPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE:
[TapaninensHOCTE IPSMOIL U TUNIOCKOCTH
https://resh.edu.r
14 VYTiBl ¢ COHAaNpPaBIEHHBIMU CTOPOHAMH .
u/subject/51/
15 VYron Mexay NpsAMBIMH B IPOCTPAHCTBE
16 VYron Mexay NpsAMBIMH B IPOCTPAHCTBE
. http://www.mat
17 [TapaniaenpsHOCTB INIOCKOCTEN: TTapallIeNIbHbIE IIOCKOCTH .
ematika-na.ru
18 CBolicTBa MapayenbHbIX IIOCKOCTEN




[Ipocreiimue npocTpaHcTBEHHBIE (GUTYPHI HA MIIOCKOCTH: TETPadap,

19
Ky0, mapajutenenume;
20 ITocTpoenue ceuenuit
21 ITocTpoenue ceuenuit
29 Konrpossnas padota mo teme "TIpsMbIe U MIOCKOCTH B IIPOCTPAHCTBE. https://resh.edu.r
[MapanienbHOCTh MPSIMBIX U IIOCKOCTEH " u/subject/51/
93 [eprieHANKYISPHOCTE NPSIMOH U TNIOCKOCTHU: TIEPIICHANKYJISIPHbIC
npsIMbIE B IPOCTPAHCTBE
24 [IpsiMbie apauiebHbIE U MEPIEHANKYISPHBIC K TNIOCKOCTH
Y,
25 [psiMbie TapauiebHbIE U MEPIEHANKYIISPHBIC K TNIOCKOCTH
Y,
26 [Ipu3Hak nepreHANKYISIPHOCTH IPSIMOM U TUIOCKOCTH
27 [Ipu3Hak neprneHANKYISIPHOCTH IPSIMOM U TUIOCKOCTH
https://ege.sda
28 Teopema o npsIMO#t MEPIIEHTUKYISIPHON TIOCKOCTH p g
mgia.ru/
29 TeopeMa o npAMON NEPHEHIUKYISIPHON IIIOCKOCTH
30 Teopema o npsIMO¥i MEePIIEHIUKYISAPHON TIIOCKOCTH
31 [leprieHanuKySIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH J0 IIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 MIOCKOCTH
39 [eprieHanKysp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 THIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 MIOCKOCTH
[leprieHauKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH J0 MIOCKOCTH .
33 p YIIp H AT P . https://uchi.ru/
paccTosiHuE OT MPSMOM JI0 TIIOCKOCTH
34 [eprieHauKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH A0 IIOCKOCTH,

paccTosiHUE OT MPSIMOM JI0 MIIOCKOCTH




35

Vrim B IMPOCTPAHCTBEC: YIOJI MCKAY HpHMOfI " IJIIOCKOCTBIO

36 JIByrpaHHbIl yroj, TMHEHHBIN yroJl JBYTrpaHHOTO yTiia
37 JByrpaHHbIil yroJ, JJMHEWHBII Yyrod ABYTPaHHOTO yIJia
38 [eprieHANKYISAPHOCTD TIOCKOCTEH: MPU3HAK NEPIEHIUKYISIPHOCTH https://ege.sda
JIBYX TUIOCKOCTEH mgia.ru/
39 [leprieHANKYIAPHOCTD TIOCKOCTEH: IPU3HAK NEPIEHIUKYISIPHOCTH
JIBYX IUIOCKOCTEN
40 [leprieHANKYIAPHOCTD IIOCKOCTEH: MPU3HAK NEPHIEHIUKYIISIPHOCTH
JIBYX IIJIOCKOCTEH
41 Teopema o TpEX nmepreHANKYIIPax
42 Teopema o TpEX MepIIEHANKYIAPAX
43 Teopema o TpEX MepIIEHANKYIAPAX
44 KontponbHas pabora o Temam "[lepreHANKYISIPHOCT MPSIMBIX U http://www.mat
IUIOCKOCTEN" M "YTIIBI MEXAY NPSMBIMH U TUIOCKOCTSMU" ematika-na.ru
45 [loHnATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PaHHUKA,
BBINYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOTPaHHHUKA
46 [Ipu3ma: n-yronpHas npu3Ma; rpaHd ¥ OCHOBAHMS NPU3MBIL; TIpsMast U https://ege.sda
HAKJIOHHAsI TIPU3MBI; OOKOBas ¥ TIOJTHASI TOBEPXHOCTH PU3MBI mgia.ru/
47 ITapamienenunes, NpsAMOYIOJIbHBIN NapauIeIeUIe] U €r0 CBOWCTBA
[Mupamupa: n-yrosipHasi nupaMuia, FpaHd 1 OCHOBAaHHE HUPaMHIBL;
48 0OKOBasI U TIOJTHAS IOBEPXHOCTH MUPAMU/IBI; IPABWIbHAS M yCEUEHHAS
nupamMuIa
[IpaBusIbHBIE MHOTOTPAaHHUKU: TIOHSTUE IPABUIBHOTO MHOTOI'PAaHHUKA,;
49 IpaBUJIbHAS NIPU3Ma U NIPaBUJIbHAS IMPaMUA; IPABUIIbHAS

TpeyroibHas MUpaMHIa U IpaBUIBHBIN TeTpasap; KyO




HpeI[CTaBJ'IeHI/Ie O MMpaBUWJIbHBIX MHOTOT'PpaHHUKAX: OKTA3Ap, AOACKASAP

50
U HKOCAdIP.
CumMeTpHs B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIIFHO TOUKH,
51 NPSMOM, MJIOCKOCTH. DJIEMEHTH CHMMETPHH B MUPAMUAAX,
napajuieNieTinIe1ax, IPaBWIbHBIX MHOTOTPAaHHUKAX
n http://www.mat
52 Beruncienue 371eMEHTOB MHOTOTPAaHHHUKOB: pEOpa, AUMAroHANH, YTIIbI .
ematika-na.ru
IImomame GOKOBOM IMTOBEPXHOCTH M IIOTHOM IMTOBEPXHOCTH TPSIMOI
53 MIPU3MBI, TUIOLIAIb OCHOBAaHHH, TeopeMa 0 OOKOBOI MOBEPXHOCTH
MPSIMOU MPU3MBI
[Tnomane 6OKOBO¥ MOBEPXHOCTH U MMOBEPXHOCTH MTPABUIEHOM
54 MUPAMUJIBI, TEOPEMa O TUIOIIA U OOKOBOW MOBEPXHOCTU YCCUEHHOM
HPaMUJIBI
55 KonTponbHas padora mo Teme "MHOTOrpaHHUKH"
56 [MonsiTre 06 00BEME
) https://ege.sda
57 O06bEM TupaMuIs! p g
mgia.ru/
58 O0BEM nupaMubl
59 O06BEM nupaMubl
60 O0BEM nupaMubl
61 O0BEM pU3MbI
62 O0BEM pU3MbI
) http://www.mat
63 O0BEM pU3MBI P .
ematika-na.ru
64 Kontponsnas padota no teme "OOBEMBI MHOTOTPaHHUKOB"




[loBTOpenue, 06006meHre cucteMaTr3anus 3Hanui. [loctpoenne

65 . 1
CEUYCHHUI1 B MHOTOTPaHHHKE
[loBTOpenue, 0600IIeHNE cUcTeMaTH3anus 3HaHui. Beraucnenue

66 paccTosIHUI: MEXIy ABYMs TOUKaMH, OT TOUKH J0 MPSIMOH, OT TOUKH 1
70 TFIOCKOCTH, MKy CKPEIIUBAIOIIMMUCS TPSIMBIMU

67 Wtorosast KOHTpoNbHAA paboTa 1
[ToBTOpenue, 0600IIeHNE cUcTeMaTH3anusl 3HaHui. Beraucnenue

68 YTJIOB: MEX/Ty CKPEIIUBAIOIINMHECS TIPSIMBIMH, MEXTy TIPSIMOH 1 1
TUIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YTIIOB MEKAY MIIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM TPOI' PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
gs:;;ff:xlom 00pa3oBaTeJILHON NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
7 ['comerpus
7.1 OnepupoBaTh MOHATUSAMH: TOYKA, MPSMAasi, INIOCKOCTh
79 [IpMEHSITh aKCHOMBI CTEPEOMETPUHU U CIICJICTBUS M3 HUX MIPH PEIICHUN
reOMETPHYCCKUX 3a1a4
73 OHepI/IpOBa;TI) MOHITHSIMH: ITAPAIICIIBHOCTD U MEPIICHIUKYIIIPHOCTD MIPSIMBIX H
[JIOCKOCTEMN
74 KiaccuuupoBats B3aUMHOE PACIIONIOKEHUE TIPSMBIX U TUIOCKOCTEH B
[IPOCTPAHCTBE
OnepupoBarh MOHATHAMHE: IBYTPAHHBINA yroJl, TPaHU IBYTPAHHOTO yTia, pedpo
7.5 NIBYTPaHHOTO YIJIa, THHSWHBINA yrojl JBYTPaHHOTO yIJia, IpayCcHas Mepa
JIBYTPAHHOI'0 YIJIa
76 OnepupoBath MOHATHSAME: MHOTOT'PaHHUK, BBITYKJIBIHA I/IUHCBI)IHYKJII)II‘/JI
MHOTOIPaHHHK, 3JIEMECHTHI MHOTOTPAHHMKA, TPABUJIBHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIC BH/IbI MHOTOTPAHHUKOB (MIHUpaMuIa, Ipu3Ma,
[PSIMOYTOJIBHBIN Mapajuiesienune, Kyo)
KraccuduiupoBaTs MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIsl KJIacCH(pUKAITIN
7.8 (BBIMTYKJIbIE ¥ HEBBIMTYKJIbIE MHOTOTPAHHUKH, MTPABHJIbHBIE MHOTOTPaHHUKH,
[psIMbI€ ¥ HAKJIOHHBIE ITPU3MBI, MapaJIICICIINAIIEIb)
7.9 OnepupoBath NOHATHUSAMH: CEKYIas MIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBSCHATH MPUHIIMITHI TIOCTPOSHUS CCUSHUH MHOTOTPAHHUKOB, UCTIOB3YS
METOJI CIIC0B
CTpOUTh CEUYCHUS MHOTOTPAHHUKOB METOIOM CJICJIOB, BBITIOJNHSATE (BBIHOCHBIC)
7.11 MJI0CKHUE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUI CBEPXY, COOKY,
CHU3Y
Pemarh 3a/1a4u Ha HAXOXKACHUE TCOMETPHUYSCKUX BEIIMIHMH 110 00pa3IaM HiTn
QIITOpUTMaM, IPUMEHSS N3BECTHBIC AHATUTUYECKUE METOBI TIPU PEIICHUN
7.12 CTaH/IAPTHBIX MATEMaTUYCCKIX 33]1a4 HA BEIYMCIICHHE PACCTOSTHUN MEXKTY
IBYMsI TOUKaMH, OT TOUKH JI0 TPSIMOH, OT TOUKH JI0 TIOCKOCTH, MEXKTY
CKNENTURAIMIUMUCS TNIMBEIMA
Pemath 3a/1a4u Ha HAXOXKACHUE TEOMETPHUISCKUX BEIMIHMH 110 00pa3IaM HiTu
QITOpUTMaM, IPUMEHSS N3BECTHBIC AaHATUTUYECKUE METOBI TIPU PEILICHUN
7.13 CTaHJIAPTHBIX MaTEMATHYCCKHUX 3371a9 Ha BRIYUCIICHHUE YIIIOB MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEXKIY TPSIMON U TNIOCKOCTHIO, MEXKIY
TMITOCKOCTIMU. MTRVIMNAHHEKIX VI'TTOR
Bbraucisate 005EMBI M TUIOIIATU TIOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,
7.14 MUpamMuia) ¢ IpUMeHeHHeM (HOPMYIT, BEIYUCISATH COOTHOIICHHS MEKIY
[JIOIIASIMH IIOBEPXHOCTEN, 00BEMAMU 1TOJO0OHBIX MHOTOI'PAHHUKOB
715 OnepupoBath MOHATHAMH: CHMMETPHS B IIPOCTPAHCTBE, IIEHTP, OCh H
[JIOCKOCTh CUMMETPHH, IICHTP, OCh M INIOCKOCTh CAMMETPHUH (DUTYPBI
l3BiIeKaTh, TPEOOPA30BEIBATh M HHTEPIPETUPOBATH HHPOPMAITHIO O
7.16 [IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepPTEexkax

1 PUCYHKAX




[TpuMeHATh reoMeTpudecKre GaKThl AT pEIIeHUs] CTEPEOMETPUUYECKHX 3a1a4,

7.17 [TpeII0JIaraloIMX HECKOJIBKO I1aroB PEIICHHUs, €CJIA YCIOBHS PUMEHEHUS
3aJaHbl B IBHOH (hopMme
718 [IpyMeHsTh pocTelire MPOrpaMMHBIE CPEICTBA U AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUU CTEPEOMETPUUECKHX 3a]1au
719 [IpyBOIUTE MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU,
acro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[ [pyMeHsTH MOTy4YeHHbIE 3HAHHsI HA MTPAKTHKE: aHAIM3UPOBATh peajbHbIe
CUTyallld ¥ IPUMEHATh U3yYCHHBIEC TIOHSATHUS B ITPOLECCE TTOMCKA PEIICHUS
720 MaTeMaTH4eCcKu cHOpMyITMPOBAHHON TPOOIIEMBI, MOJIETTUPOBAThH peajbHbIe
CUTYyalllU Ha A3bIKE T€OMETPHUHU, UCCIEI0BATH OCTPOCHHBIE MOJIEIH C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, arrapaTa anreopsl,
NATITATE MTMNAKTAULCKIAA RATTAUMIA  CRARAHTHALIA C HAYNKTNTAHUAAM TreOMATNIAULCKIAY.
11 KJIACC
Kon n .
poBepsieMble NpeIMeTHbIE Pe3y/JIbTaThl 0CBOEHUsI OCHOBHOI
gg:;;f:;xlom 00pa3oBaTeJILHON MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
6 ['comerpus
OmnepupoBaTh MOHATUSAMH: HWIMHIPUIECKAs TOBEPXHOCTh, 00pa3yroIue
6.1 [[MIMHIPUYECKON TTOBEPXHOCTH, LIUIMH/IP, KOHUYECKasi TOBEPXHOCTH,
00pa3yronye KOHMYecKOr OBEPXHOCTH, KOHYC, cheprueckas moBEpXHOCTb
6.2 Pacrio3HaBaTh Teja BpalleHus (IMIIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CIOCOOBI MTOJTyYeHHUs TeJl BpaLlleHUs
6.4 KiaccuduiupoBaTh B3aMMHOE PacrloioKeHHe chephl U MIIOCKOCTH
OmnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CEIrMEHTA, BHICOTA
6.5 CerMEHTa, IapOBOM CJI0i, OCHOBaHME IIapOBOTO CJI0s, BHICOTA ILIAPOBOTO CIIOS,
IIapOBOM CEKTOP
6.6 Bbrauciisate 00bEMBI 1 TUTONIAIA TIOBEPXHOCTEH TN BPAICHHS,
reOMETPHUECKUX TEJI C MPUMEHEHUEM (HopMyIT
6.7 OmnepupoBaTh MOHATUSMI: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U OMMCaHHBIN
ok0J10 chepsl, chepa, BIUCAHHAS] B MHOTOTPAHHUK WJIM TEJIO BpaIllEHUs
6.8 BEIUUCIIATE COOTHOMIECHHS MEX Ty TUTOIIASIMH TOBEPXHOCTEH M 00BEMaMu
MO00HBIX TET
6.9 1/1306"pa>1<aT1) u3ydaemble GUTYPHI OT PYKH U C IPUMEHEHUEM TTPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BEITOTHATE (BBIHOCHBIE) IIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Buja cBepxy, COOKy, CHU3Y; CTPOUTh CEUCHHsI TeJl BPALLICHHS
V3BNeKaTh, MHTEPIPETHPOBATH M MPEOOPA30BBIBATH HH()OPMAIIHIO O
6.11 [IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTExkKax
W pUCYHKaX
[TpuMeHSTh TeOMeTpUIecKre (PaKTHI IS PEIICHUS CTEPEOMETPHUYESCKIX 33134,
6.12 MpEe/IoIararoliuX HECKOJIbKO IaroB peIIeH s, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbl B SBHOU hopme
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BEBITONHATE ACUCTBUS CJIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U

YMHOKCHH BEKTOpPA Ha YHCJIO, O6”I)$ICH$ITB, KaKMMH CBOMCTBaMH OHH




6.15

[IpyMeHsTh paBUIIO Napasuieenueia Npy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JCKAPTOBLI KOOPAUHATHI B IPOCTPAHCTBE, BEKTODP,
MOAYJIb BEKTOpPA, paB€HCTBO BEKTOPOB, KOOPAWHATBEI BEKTOPA, YI'OJI MCKIY
BCKTOPAMH, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB, KOJJIMHCAPHBIC U
KOMITJIAHADHBIC BEKTODDI

6.17

Haxoautb cyMMy BEKTOPOB U IIPOM3BEACHUE BEKTOPA Ha YUCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJISIPHOE MPOU3BEICHUE, PACKIIaIbIBATh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPaBHCHHEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemrate HpOCTCfIIHPIG rCOMCTPHUYCCKUC 3a4a4U Ha NPUMCHCHNEC BECKTOPHO-
KOOPJIMHATHOI'O MCTOAAa

6.20

Pemrats 3aJa4 Ha A0Ka3aTCIbCTBO MAaTCMaTHYCCKUX OTHOIICHUI 1
HAXOXJICHUC '’COMCTPUICCKUX BEJIMYHH I10 06pa3uaM HJIN AJITOPpUTMaAM,
IPHUMCHAA N3BCCTHBIC MCTOBI ITPH PCIHICHUHN CTAHAAPTHBIX MATCMATHYCCKHUX

6.21

[[puMEHATH MPOCTENIINE IPOIPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPH PEILICHUU CTEPEOMETPUUECKHX 3a1a4

6.22

[IpuBOIUTE IPUMEPHI MATEMAaTUYECKUX 3AKOHOMEPHOCTEN B IPUPOLIE U
PKU3HM, PACIIO3HABATH IPOSIBIICHUE 3a4KOHOB T€OMETPUU B UCKYCCTBE

6.23

[IprMEHATH OJIyYEHHBIE 3HAHUS HA NIPAKTUKE: aHAJIM3UPOBATh PEAIbHbBIC
CUTYalUHU U IPUMEHATh U3YUYEHHbIE ITIOHATHUS B IIPOLIECCE IIOUCKA PELIECHUS
MaTeMaTHYeCKU CPOPMYIUPOBAHHON POOIEMbI, MOJEIMPOBATH PeaIbHbIC
CUTYalLlUH Ha SA3bIKE TEOMETPHUU, UCCIIEI0BATH TIOCTPOCHHBIE MOJIEIIH C
MCTI0JIH30BAHNEM T€OMETPUYECKUX MMOHITHN M TEOPEM, arrapara aareopel,
pelaTh NPAKTUYECKUE 33141, CBA3AHHBIC C HAX0XKICHUEM N€OMETPUUECKUX

RETTAUUH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

7

['eomeTpus

7.1

OcHOBHBbIE NOHATHUSA cTepeoMeTpun. Touka, psimasi, IJI0CKOCTh, IPOCTpaHCcTBO. [loHsTHE
00 aKCMOMaTUYECKOM IMIOCTPOCHUHU CTEPEOMETPHH: AKCUOMbI CTEPEOMETPUHU U CIIS/ICTBUS

7.2

B3anMHOe pacnoiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapauIeIbHbIE U
CKpeluBaromuecs npsmoie. [lapannenbHOCTh NPSMBIX U TNIOCKOCTEN B TPOCTPAHCTBE:
[apalJICJIbHBIC ITPAMBIC B IIPOCTPAHCTBEC, MAPaAJUICIIbHOCTD TpéX MMPAMBIX, TAPAJIIICJIBHOCTD
[PSIMOM U TUIOCKOCTH. YTJIBI C COHAIIPABJICHHBIMU CTOPOHAMH, YTOJI MEXAY IPSIMBIMU B
rpocTpaHcTBe. [lapauieTbHOCTh IIOCKOCTEN: MapaJIeIbHbIE INIOCKOCTH, CBOMCTBA
MapajuleNbHbIX TockocTei. [IpocTeiimume npocTpancTBeHHbIE (PUTYpBI HA TIOCKOCTH:

v
raTRaANTN UA ManannaAnTaAnuUman mMACTHNAAIIIIA AATIATTIITL

7.3

[lepneHUKYISIPHOCTD MPSMOM U IUIOCKOCTH: NEPIEHUKYISIPHBIE IIPSIMBIE B
[IPOCTPAHCTBE, IPSMBbIE MapAJLIEIbHbIE U IEPIIEHAUKYIISIPHBIE K INIOCKOCTH, IPU3HAK
[IEPIECHIUKYISIPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O NPSAMON NEPIEHAUKYIISIPHON
[JIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEKIY IIPSIMON U IUIOCKOCTBIO, IByTPaHHBIN
YTOJ1, INHEWHBIN yroJI IBYIPaHHOrO yria. [lepnenaukyisip 1 HaKJIOHHBIE: PACCTOSHUE OT
TOUYKHU J0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOI 10 INIOCKOCTH, MTPOEKLUs (PUTypbI HA
[JIOCKOCTb. [IepreHIuKyIIpHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYIIIPHOCTH ABYX

2 T

7.4

[loHsATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOTOrpaHHUKA. IIpu3ma: n -yrojibHas npusma,
IpaHu ¥ OCHOBAHUS MPU3MBI, IIpsiMasi U HAKJIOHHAs PU3MBbI, OOKOBAasi U MOJIHAs
[MOBEPXHOCTH Npu3Msbl. [lapanenenunes, NpsMOyroabHbIN MapauIeIeUIe] U €ro
cBoiicTBa. [Tupamua: n -yronpHas nupamujia, TpaHd U OCHOBAaHUE MUpaMUbl, OOKOBask U
[10JIHAsI IOBEPXHOCTh MUPaMU/Ibl, IPABUIIbHAS U YCEUEHHAs TUPAMUIA. DJIIEMEHTBI
[IpU3MBI U TupamMusl. [IpaBuiibHbIE MHOTOTPAHHUKH: MIOHATHE ITPABHIIBHOTO
MHOI'OTPaHHUKA, ITpaBUJIbHAS IIPU3Ma U NIPaBUIIbHAS IMPAMUJIA, IIPABUIIbHAS TPEYTOJIbHAS
MupaMuia ¥ NpaBUIbHBINA TeTpasap, KyO. IlpencraBnenre o npaBuIbHbBIX

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBC: CUMMETPUSA OTHOCHUTCIILHO TOYKH, HpS[MOI\/JI, IIJIOCKOCTH.
DJIIEMEHTBI CUMMCTPUH B ITUpAMUIAX, TTAPAJJICIICIUIICAAX, ITPABUJIIBHBIX MHOT'OT'DAHHUKAX

7.6

Brruucienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [1nomans 60koBoi
[MOBEPXHOCTHU U MOJIHON MOBEPXHOCTU MPSAMOI MPU3MBI, IJIOIIAIb OCHOBAaHUM, TEOpEMA O
OOKOBOI MOBEPXHOCTH NMpsMOM npu3Msl. [1101ans 60K0BON NOBEPXHOCTH U
[MOBEPXHOCTHU MPABUIBLHON NUPAMU/IBI, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMUJIBL.
Mongrue 06 06wéMe OOREM MUNAMUIEL TTNUIMEL

7.7

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IIJIOLIAASIMU TOBEPXHOCTEH,

00BEMaMHU HO,[[O6HBIX TCII

11 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COJACPKAHUS

['comerpus

[ {nnrHApUYecKast MOBEPXHOCTh, 00pa3yrolIne UIHHIPHIECKON TOBEPXHOCTH, OCh
[MIMHIpUYECKOol noBepxHocTH. Lumuuap: ocHoBaHus 1 OOKOBasi IOBEPXHOCTb,




1 OCh, TUIONIA/Ih OOKOBOH M TIOJHOM TTOBEPXHOCTH

KoHunyeckas IOBEpXHOCTb, 00pa3yrolle KOHNYECKOM MOBEPXHOCTH, OCh U BEPILINHA
6.2 KOHHUYEeCKOM noBepxHocTu. KoHyc: ocHOBaHUe U BepIlnHa, 00pa3yrouias u och,
rI011a/1b OOKOBOM M MOJIHON OBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yollle U BbICOTA,
OCHOBAHUA U OOKOBAsA OBEDXHOCTh

6.3 Cdepa u map: ueHTp, paanyc, iMameTp, oAb MOBEpXHOCTH chepsl. B3anmuoe
acrnoJjoxeHue cdepsl U MIOCKOCTH, KacaTeabHasl INIOCKOCTh K cepe, miomaab chepsl
6.4 300paxkeHue Te BpalieHus Ha IIocKocTH. Pa3BépTka nunmuapa u Konyca

KomOuHamu Tes BpaleHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIIMCAaHHBIA OKOJIO

6.5
cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WM TEJIO BPALCHUS

[Tonsitue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 006 o0bEME
6.6 [PSIMOYTOJIBHOTO MapajuiesenuIeia u ciaeacTBus u3 He€. O0bEM IIITMHIPA, KOHYCA.
O06BEM mapa u wiomaab chepbl

[lonoOHble Tena B npocTpaHcTBE. COOTHOLIEHUS MEKY IIJIOLIAASIMU TIOBEPXHOCTEM,

6.7 N
00bEMaMU ITOIO0HBIX TEJT

Ceuenust uuauHApa (MapajjiesibHO U EPIEHAUKYIISIPHO OCH), CEYEHMS KOHyca

6.8
(mapaienbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPIIMHY), CEUSHHUS [1apa

BekTop Ha MJI0CKOCTH U B mpocTpaHcTBe. CloKeHNEe U BRIYUTAHHE BEKTOPOB.

6.9 YMHOKEHHE BEKTOpa Ha 4ncio. PasnoxkeHue BeKTopa o TpéM HEKOMIUTAaHAPHBIM
BekTOopaM. [IpaBumno mapamienenunena. Pemenue 3aiay, CBA3aHHBIX ¢ TPUMEHEHUEM
[IDABIII JICHCTBUI ¢ BEKTODAMM

[IpsiMoyrosnbHas cucTeMa KOOpAUHAT B MpocTpaHcTBe. KoopAnMHaThl BEKTOPA.
6.10 [Ipocreitmume 3a1aun B KoOpAUHATaX. YTOJ MexAy BekTopamu. CKaasipHOE
[IPOU3BE/ICHUE BEKTOPOB. BhIuKCIIeHNE YIIIOB MEXKy IPSAMBIMU U IIJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METOJI IDU PEIICHUN T€OMETPDUYCCKUX 3a1ad




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
MpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeAHEro 001ero 00pa3oBaHus

BnageHue MeTolaMu 10Ka3aTeNbCTB, AITOPUTMAMHU PELICHNUS 33/1a4; YMEHHE
(bopMyIIMpOBaTh U ONIEPUPOBATH MOHATUSMU: ONPEeNIEHUE, aKCHOMa,
TEeopeMa, CIEACTBHUE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO, PABHOCUIIbHbBIE
(hOpMyIMPOBKYU; TPUMEHATH UX; YMEHHE (POPMYITUPOBATH OOpPATHOE U
[MPOTHBOIOJIOKHOE YTBEPKICHUE, TPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI,
MCII0JIb30BAaTh METO/ MAaTEMaTUYECKON MHAYKIIMH; IPOBOJUTH J0KAa3aTEIbHbIC
paccyX/1eHUs IIPU PELICHUHU 3a]1a4, OLICHUBATh JIOTUYECKYIO [IPaBHUIIBHOCTh
pacCyXJIeHHU; YMEHHE ONEpUPOBATh MOHATUSIMHU: MHOKECTBO, ITOJAMHOKECTBO,
oIepaly HaJl MHOXKECTBAMH; YMEHHUE HCI0Ib30BaTh TEOPETUKO-
MHOECTBEHHBIN anmnapar Jijisl OIMCaHUs PeaIbHbIX MPOLECCOB U SIBJICHUN U
[IpY pELICHUH 3a]a4, B TOM YHCJIE U3 APYTUX YUeOHBIX IPEIMETOB; YMEHUE
OIepUpPOBATh MOHATUAMU: Tpad, CBA3HBIN Tpad, nepeBo, UK, rpad Ha

YMeHue onepupoBaTh MOHATUSAMU: HATYPAJIbHOE YUCIIO, LIEJI0€ YUCIIO, CTENEHb
C LIeJIBIM IT0Ka3aTelleM, KOPEHb HaTypajIbHOHN CTENeHHU, CTENIEHb C
paloHaIbHBIM IIOKA3aTeJIEM, CTETIEHD C IEUCTBUTEIbHBIM IIOKA3aTENIEM,
norapu@Mm 4uciia, CHHYC, KOCUHYC M TAaHT'€HC ITPOU3BOJIBHOTO YHMCIIa, OCTaTOK
110 MOJYJII0, PAllMOHAJILHOE YHCII0, UPPALMOHAIIBHOE YHUCII0, MHOKECTBA
HAaTypaJIbHBIX, LIENbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YNCEN;, YMEHHUE
MCII0JIb30BaTh MPU3HAKY JI€TMMOCTH, HAUMEHbIINI 001NN AeTUTENb U
HanMeHblIee o0I11ee KpaTHoe, allropuT™ EBKiIna pH peleHnu 3aiay;
3HAKOMCTBO C Pa3JIMYHbIMH IMO3UIIMOHHBIMU CUCTEMaMU CUHMCIIEHUS; YMEHUE
BBINOJIHATH BBIYMCIICHUE 3HAUEHUI U TpeoOpa3oBaHusl BBIPAKEHUN CO
CTENEHsIMU U Jorapudmamu, IpeodpazoBaHus ApoOHOPALMOHAIBHBIX
BBIPAKEHUI; YMEHUE ONIEPUPOBATh MOHATUSAMU: IIOCIIEN0BATENBHOCTD,
apudmeTnyeckas Iporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUYHO
yOBIBatOIIasi FEOMETpUYECcKas MPOrpeccus; yMEeHUE 3a/1aBaTh
[10CJIEZI0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX HOpMYII;
YMEHHE ONEpUPOBATH NOHITUSIMH: KOMIIJIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apIyMEHT KOMITJIEKCHOTO Yucia, opMa

BAIIMCH KOMIIJICKCHBIX YHUCCII (FCOMCTpI/IquKaﬂ, TPUTOHOMETPHUYECKAA U
= N a X

'YMeHHe onepupoBaTh MOHATHIMU: PALIMOHAJIBHBIE, HPPALlUOHAJIBHBIE,
MoKa3aTebHbIC, CTETIEHHBIE, TIorapu(MUUECKUEe, TPUTOHOMETPHUYECKHUE
YpPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHHE OIIEPUPOBATh MOHATHIMMU:
TOKIECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO,
CHUCTEMA YPaBHEHUH U HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHUI, HEPABEHCTB
U1 CUCTEM; YMEHUE PEIaTh YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
pa3INYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C
[1apaMeTpoM; IPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI ISl PEILICHUS

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, YETHOCTh (QYHKIUHY,
[EePUOIMYHOCTD (DYHKIIMU, OTPAaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb

b vHEKIIN, S3KCcTpeMyM G YHKIINHA, HauOOIbIIee ¥ HAaNMEHBIIIEE 3HAYCHUS




HernpepbIBHAs (PYHKIIHSL, aCHMIITOTHI rpaduka (yHKINH, IepBasi U BTOpast
Mpou3BOAHAS (PYHKINHU, TEOMETPUIECKUH U (PU3NIECKUI CMBICI TIPOU3BOIHOMN,
epBooOpasHasi, OnpeaeEHHBIN HHTETpall; YMEHHE HAXOAUTh ACUMITOTHI
rpaduka GYHKIMH; yMEHHE BBIYUCIIATH IPOM3BOJHBIE CYMMBI, IPOU3BEICHNU,
YaCTHOT'O M KOMITO3UIIMU (PYHKIUH, HAXOAUTh YPAaBHEHUE KACATEIbHOMN K
rpaduky QyHKINMN; yMEHUE HAXOIUTh IPOU3BOIHBIC SJIEMEHTAPHBIX (QYHKINH;
YMEHHUE UCIIOIB30BaTh MIPOU3BOIHYIO /Ul UCCIETOBAHMS (DYHKIIHIA, HAXOIUTh
HanOOJIbIINE ¥ HANMEHBIIINE 3HaUCHHUS (QYHKIUI; CTPOUTH IpauKu
MHOT'OYIEHOB C UCIIOJIb30BaHUEM alllapaTta MaTeMaTHYECKOTO aHAJIN3a;
[IPUMEHSATH TPOU3BOHYIO [UIS HAXOXKICHNS HAWTYUILIErO PELICHUS B
MPUKIIQJHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKUX B (DU3MYECKIX
3a7a4ax; HaXOIUTh IUIONIAIN U 00BEMBI (UTY C TOMOIIBIO HHTETpaa;

'YMeHHe onepupoBaTh MOHATHIME: Tpaduk GyHKIMH, 0OpaTHAs PyHKIUS,
KOMITO3ULUS QYHKIUH, THHEHHas QYHKIHS, KBagpaTUIHas PyHKIHS,
pannoHanbHast QyHKIMS, CTeTeHHas QYHKIUS, TPUTOHOMETPUUYECKHE
¢GbyHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKUE (DYHKIHH, TOKa3aTeIbHAas U
norapupmMuyueckas QyHKLUUU; YMEHUE CTPOUTh T'paUKHU U3YYEeHHBIX (YHKIH,
BBITTOJIHATE MPe00pazoBaHust rpaduKoB (PYHKIU, UCTIONB30BaTh TpadpuKe 1Jis
M3y4eHUs! IPOLIECCOB U 3aBUCUMOCTEH, NIPH PEeILIeHUH 3a]a4 U3 APYTUX
Y4eOHBIX IPEMETOB H 33]a4 U3 PEAIbHOU KU3HH; BEIpaXKaTh (hOpMyIaMu
3aBHCUMOCTH MEX/y BEJIMUMHAMMU; UCIOIb30BATh CBOUCTBA U IpauKU
(GyHKUIMH 1715 peleHus] ypaBHEHHH, HEPaBEHCTB U 33/1a4 ¢ TapaMeTpaMH;

'YMeHue peniatb TeKCTOBBIE 33/Ia4K Pa3HbIX THUIOB (B TOM YHCIIE Ha MPOLIECHTHI,
T0JIM Y YacTH, Ha JIBIXKEHUE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJIOTH,
3a/1a4M U3 00JIACTU YIPABJICHUS JUYHBIMU U CEMEHHBIMU (DUHAHCAMHU );
COCTaBJISITh BBIPAXKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a/1a4M, UCCIIE0BATh MMOJIYYEHHOE PEIICHHE U OLIEHUBATh MPAaBA0NOI00HOCTD
pe3yIbTaTOB; YMEHHE MOJICTUPOBAThH peabHbIE CUTYaIlMH Ha SI3bIKE
MaTEMAaTHKU; COCTABJIATh BBIPAXKECHUS, yPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBUIO 3a/1a4M, UCCIIEI0BATh MOCTPOEHHBIE MOJIEH C UCIIOJIb30BaHUEM

'YMeHue onepupoBaTh MOHATUSIMU: CpefHee apudMeTHIecKoe, MeIMaHa,
HanOoJIbIlIee Y HAMMEHbIIIee 3HAUCHUS, pa3Max, JUCTIEPCHs, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HA0Opa; yMEHHE U3BIIEKATh, UHTEPIIPETUPOBATH
nH(pOpMaIInIo, MPEJCTABICHHYIO B TaOJIMIIaX, HA AUarpaMMax, rpadukax,
OTpa)karollyl0 CBOKMCTBA pealbHBIX MPOLIECCOB U SIBICHUI; IPEICTABIIATD
MH(POPMAIIHIO C ITOMOIIBIO TAOJIHI] U TUarpaMM; UCCIIEIOBATh CTATUCTUUECKHUE
NTaHHBIE, B TOM YHCJIE C TPUMEHEHHEM IpaduuecKux METOAOB U JIEKTPOHHBIX
CpeacTB; TpaduUYecKu HCCIeA0BaTh COBMECTHbIE HAOIIOACHHSI C TOMOUIBIO

v v

'YMeHue onepupoBaTh MOHATHAMU: CIIyYaiHbII ONBIT U CITydaifHOE COOBITHE,
BEPOSTHOCTH CITy4alfHOTO COOBITHS; YMEHUE BBIUUCIISTH BEPOSITHOCTD C
VICTI0JIb30BaHUEM IPahUIECKUX METOJIOB; PUMEHATH (POPMYIIbI CIOKEHUS U
YMHOKEHUS BEpPOSATHOCTEN, GOpMYITy MOJHON BEPOSTHOCTH, GOPMYITY
bepHyIH, KoMOUHATOpHBIE (DaKTHI U (POPMYIIbI; OLIEHUBATH BEPOSITHOCTH
peaIbHBIX COOBITHI; YMEHUE ONEPUPOBATH MOHATUSAMU: CllydaiiHasi BEIMUYMHA,
pacrpenesieHue BEpOsTHOCTEN, MATEMAaTUYECKOE OKUAHUE, JUCIIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CITy4aliHON BEIMUYUHBI, QYHKIIUU paclpeieieH s 1
[JIOTHOCTU PAaBHOMEPHOT0, IIOKA3aTEIbHOI0 U HOPMAJIbHOI'O PACIIPEIEICHUN;
YMEHHUE UCITOJIb30BaTh CBOKMCTBA U3YUYEHHBIX PACIIPEAEIICHUN ISl peIECHUs
3a]1a4; 3HAKOMCTBO C TIOHATHSIMH: 3aKOH OOJIBIIIMX YUCEI, METOIbI




SIBJIEHUSIX; YMEHUE ONIEPUPOBATH MOHITUSAMU: COUETAaHUE, ITIEPECTAHOBKA,
YICIIO COUETaHUH, UNCIIO IEPecTaHOBOK; OMHOM HbIoTOHA; yMeHne IpUMEHSATh
KOMOMHATOPHBIE (PaKThI U PACCYKIICHUS JJIS PEIICHUS 3a]a49; OIICHUBATH
BEPOSATHOCTH PEAIbHBIX COOBITHIA; COCTABIIATH BEPOATHOCTHYIO MOJIENb U
HMHTENIINETUNORATE MOIVUYEHHRIA NEIVILRTAT

'YMeHHe onepupoBaTh MOHATUSIMU: TOUKA, MPSAMast, IJIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMUMHA YTJIa, INIOCKUHN YroJl, IBYTPaHHBIN yroil, TpEXTpaHHbIN
YTOJ1, CKPEILIMBAIOIIUECS TIPSIMbIE, MAPAIETbHOCTh U IEPIEHAUKYISIPHOCTh
[PSIMBIX U IJIOCKOCTEH, YTOJ MEXKAY MPSIMBIMHU, YTOJI MEKY MPSIMON U
[JIOCKOCTBIO, YTOJI MKy TUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH,
paccTosiHuEe MEXY MPSMBIMH, PACCTOSTHUE MEXKY MJIOCKOCTSIMU; YMEHUE
MCIIOJIb30BATh IIPU PEIICHUU 3a7a4 U3Y4eHHBIC (DAKTHI U TEOPEMBI
[IAaHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MUPA;
CTPOUTH MAaTEMATHUUYECKHE MOJICTH C IIOMOIIBI0 TEOMETPUUECKHUX MOHATUN U
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'YMeHue onepupoBaTh MOHATUSAMU: TUIOMIAAL GUTYPBI, 00bEM (DUTYPBI,
MHOTOTPaHHUK, TPaBUIIbHBII MHOTOTPaHHUK, CEUEHUE MHOTOTpaHHUKA, KYO,
napajuieNienunes1, npusMa, nupamMmuia, Gurypa u HoBepXHOCTh BpallleHus,
[WIMHAP, KOHYC, map, cdepa, miomaas chepsl, mionaas T0BEpXHOCTH
[MMpPaMHJIbI, IPU3MBI, KOHYCA, IIIIUHIAPA, 00BEM Ky0a, MPSIMOYTOJIbHOTO
napajulesienune1a, TMpaMu/ibl, IpU3MbI, IIWIMHAPA, KOHYCA, 1apa, pa3BEPTKa
[MOBEPXHOCTHU, CEYEHUS] KOHYCA U LIMJIMH]IPA, TapaIe]IbHbIE OCH WU
OCHOBAHHIO, CEYCHHE IIapa, TUIOCKOCTh, Kacaroulasics cepsl, HIINHIpPa,
KOHYCa; YMEHHE CTPOUThH CEUeHNE MHOTOTPaHHUKA, U300paxaTh
MHOTOTPaHHHUKH, QUTYPHI H TOBEPXHOCTH BPAIICHUS, UX CEUCHHUSI, B TOM YHUCIIC
C TIOMOLIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHSTh CBOMCTBA
reOMETPUUYECKUX PUTYP, CAMOCTOSITENILHO (POPMYJIUPOBATH ONpEACTECHUS
M3y4aeMbIX (pUTyp, BBIIBUTATh TUTIOTE3BI O CBOMCTBAX M MpPU3HAKAX
reoMeTpuyeckux Guryp, 000CHOBBIBATH WK OMIPOBEPraTh MX; YMEHHUE

11

YMeHue onepupoBaTh MOHATUAMU: IBHKEHUE B IIPOCTPAHCTBE, NTapaJlJIeIIbHbIN
[EepeHOC, CHMMETPHS Ha MJIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
peoOpa3oBaHue Moa00Us, NOA00HbBIE (PUTYPBI; YMEHHE PAacliO3HABATh PABHBIC
1 110/100HBIE (PUTYpBI, B TOM YHCIIE€ B IPUPOJIE, UICKYCCTBE, apXUTEKTYPE;
MICII0JIb30BAaTh TEOMETPUUYECKUE OTHOIIECHNUS ITPH PEILIEHUH 3a/]a4; HAaXOAUTh
reoMeTpUUYECKrEe BETUUUHBI (UIMHA, YToJl, 101, 00bEM) IPU PEILICHUU
3aJa4d U3 IPYrux y4eOHBIX MPEIMETOB U U3 peaibHOM KU3HU; yMEHHE
BBIUHCIISATH TEOMETPUYECKUE BEIMYMHBI (JITTMHA, YTOJI, TUIOIIA]b, O0BEM,
[10111a/]b TOBEPXHOCTH), UCHIOJb3Ys U3yUeHHBbIE (POPMYJIBI U METO/bI, B TOM
qriclie: TUIONIA/(b TOBEPXHOCTU MUPAaMUIbl, IPU3MBI, KOHYCA, LIJIMHIPA,
ruommazab chepbl; 00bEM Kyba, MPSIMOYTOJIBHOTO Mapajulesenumnesa,

12

'YMeHue ONICpHUPOBATH NOHATUAMU: IPAMOYI'OJIbHad CUCTEMa KOOPAUHAT,
BCKTOP, KOOPAWHATHI TOYKH, KOOPJAWHATHI BEKTOpA, CyMMa BEKTOPOB,
IMIPONU3BCACHUC BCKTOPA HA YMUCJIO, PA3JIOKCHUE BCKTOpPaA 110 68.31/Icy, CKaJIIpHOC
IMPONU3BCACHUC, BEKTOPHOC ITPOU3BCACHUC, YT'OJI MCXKY BEKTOpaAaMH,; YMCHUEC

M CIIOJIB30BaTh BCKTOpHLIfI u KOOpI[I/IHaTHHﬁ MCTOI JJIs1 pCHICHUA

TreOMETNUIUACKIUAY 2ATTAY 1 RATAYT MTNVITAX ‘IUPﬁHIJY TITNEeTTMEeTOR
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YMeHue BLI6I/IpaTB HO)IXOJI}IIJ_II/Iﬁ MCTOJ JIs pCHICHUS 3aJa4r; TIOHUMAHUC
SHAYUMOCTHU MAaTCEMATHKHU B U3YUCHUU IPUPOJHBIX U 06H1€CTBGHHI)IX
IPOLCCCOB HBHCHHﬁ; YMCHHC paCcliO3HABATh NPOABJIICHUC 3aKOHOB
MAaTEMAaTUKN B UCKYCCTBE, YMCHHUEC IPUBOANUTE IPUMEPLI MATEMATHUICCKUX

OTKNRITUN DOCCUNCKOW U MUNOROU MATEMATHYECKOU HAVKU




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kox | IlpoBepsiemblii 3JieMEHT CO/IeP:KAHUSA

1 Hucna v BBIYMCICHUS

11 HatypanbHble 1 nesble uncina. [lpu3Haku 1eaIMMoCcTH HebIX Yncen

12 Parmonanbubie unciaa. OOBIKHOBEHHBIE U IECSITUYHBIE JPOOU, TPOLIEHTHI, OECKOHEYHBIE
nepuondeckue Apoou

13 Apudmerniyeckuit KOpCHE HaTypaJbHOH cTeneHu. JeficTBus ¢ apupMeTHIeCKIMU
KOPHSIMU HAaTypaJIbHOW CTENEeHU

14 Crenens c 1ebIM nokaszareneM. CTeneHs ¢ paloHadbHbIM Noka3zareneM. CBoiicTBa

15 Cunyc, KOCHHYC ¥ TAaHT€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC
YKCIOBOIO apryMeHTa

1.6 Jlorapudm ymncna. JlecaTuyHble U HaTypaIbHbIC JOrapu(MbI
JlelicTBUTENbHBIE YUCla. APHPMETHIECKHE OTIEPALIUH C JCHCTBUTEILHBIMU YHCIIaAMHU.

1.7 [ [puGnKEHHBIE BEIUMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa
BBIUMCIICHU

1.8 [IpeoOpazoBaHKe BbIpaKECHUI

1.9 KoMIiekcHbIe yrcna

2 YpaBHEHMsI U HEPABEHCTBA

2.1 Llesbie u 1pOOHO-paAIOHAIBHBIC YPABHEHUS

2.2 MppatmoHaibHble ypaBHEHUS

2.3 TpuroHomeTpruyeckue ypaBHEHUS

2.4 [lokazarenbHbIE U JIOTapU(PMUUECKIE YPAaBHEHUS

2.5 [esbie U 1pOOHO-paIOHAJIbHBIE HEPABEHCTBA

2.6 ppaimoHaibHble HEPABEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA

2.8 Tpuronomerpuieckrue HepaBeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 |YpaBHeHUs, HEPAaBEHCTBA U CHCTEMBI C TapaMeTpaMu

2.11 |Marpuma cucTeMsl JMHEHHBIX ypaBHeHHA. OnpeienTeh MaTPUIIHI

3 DYHKIMH U TpadUKH

31 DyHk1us, crocoOsl 3ananus Gyakuun. I'padux Gynkuun. Bzanmuo oOpatHble pyHKINN.
Yérabie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckne GyHKIUN
OO6nacTh ornpeeneHuss 1 MHOXKecTBO 3HaueHui pyukiuu. Hymu ¢pynkuuu. [IpomexyTtku

3.2 3HAKONIOCTOSTHCTBA. [IpoMeKyTKH MOHOTOHHOCTH (DyHKIHH. MaKCHMyMBl i MUHUMYMBI
dbyukuuu. Hanbonbliee u HauMeHbIee 3HaueHNe QYHKIIMY Ha TPOMEXYTKE

33 CrenenHas GyHKLUS C HATYPaJbHBIM U LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa 1 rpadUK KOPHS /1 -0 CTETICHU

3.4 Tpuronomerpryeckue GyHKIIMH, UX CBOMCTBA U rpaQUKu

3.5 [lokazarenbHas u norapudmuueckas QyHKINHU, X CBOMCTBA U rpaduKH

36 Touxu pa3pbiBa. AcuMnToTh rpadukoB pyHkuuid. CBolicTBa (PYHKIMHI, HEMPEPHIBHBIX HA
OTpe3Ke

3.7 ITocienoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEHN

3.8 Apudmerndaeckas u reomeTpudeckas mporpeccun. @opMyIia CIIOKHBIX MPOIEHTOB

4 Hauana maremaTH4eCcKOro aHaian3sa

4.1 [TpousBonHas GpyHkImu. [Ipou3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA




[IpMeHeHne MPOU3BOIHON K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI.

4.2 HaxoxxeHre HanOoJIbIIero ¥ HAMMEHbBIIET0 3HaYeHUs (DYHKIIMY Ha OTPE3Ke
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5.3 PaGouasi nporpaMmMa y4eO0HOro Kypca «BeposiTHOCTh M CTaTHCTHKA)
(0azoBbIii YPOBEHDb)

HHOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamMma yae6HOTO Kypca «BeposSTHOCTh M CTaTUCTHKAY 0a30BOT0 ypoBHS Ut oOydaroruxcs 10
—11 xmaccoB paszpaboraHa Ha ocHoBe (DemepalbHOr0 roCyJapCTBEHHOI'O 00pPa30BATENBHOTO CTaHIApTa CPEAHEro
obrmrero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHM, MPEIBSBISIEMBIX K MATEMaTHUYECKOMY
o0pa3oBaHMI0, W TpaAWIMA POCCHIMCKOro oOpa3oBaHMs. Peanmzamusi mporpamMMbl OOECIIEUHMBACT OBJIAJCHUE
KIIFOYCBBIMA KOMIICTCHITUSME, COCTABIISIONIMME OCHOBY JUISI CaMOpPa3BUTHS W HEMPEPHIBHOTO OOpa30oBaHWS,
[EIOCTHOCTh OOMIEKYJIETYPHOTO, TMYHOCTHOTO U MO3HABATEIILHOTO PA3BUTHSI THYHOCTH O0YYAIOIITHXCSL.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

Yuebublii kypc «BeposSTHOCTh M CTAaTHCTHKa» 0a30BOr0 YPOBHS SBISIETCS MPOJODKEHHEM U Pa3BUTHEM
OJTHOMMEHHOTO Y4eOHOTro Kypca 0a30BOro YpoBHS OCHOBHOW InKosbl. Kypc mpennaszHauen anst GOpMHpOBaHUS Y
00yyYaromuxcsi CTaTUCTUYECKOW KyJIbTYpPhl M TOHUMAHUS POJIM TEOPUH BEPOSTHOCTEH KaKk MaTeMaTH4ecKOro
MHCTPYMEHTA AJSl M3YUYECHUS CIyYalHbIX COOBITHH, BEJMYMH M mpoueccoB. Ilpum m3ydeHunm xypca oOoramarorcs
MIPEJICTaBJICHUS yUYaIIUXCs O METOJaX HMCCel0BaHUs M3MEHUMBOTO MHpa, pa3BUBAaeTCAd NMOHMMAaHHE 3HAYUMOCTH U
OOIIHOCTH MaTeMaTHYeCKUX METOJOB IMO3HAHMS KaK HEOThEMJIEMOW 4acTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHHUSL.

ConepxaHue Kypca HaIlpaBiICHO Ha 3aKpeIUICHHE 3HAHUM, MOJIYYEHHBIX HPU HM3YYEHHHM Kypca OCHOBHOM
IIKOJIBI M Ha pa3BUTHE NPEJCTABIEHUI O CIy4YallHBIX BEIMYMHAX M B3aUMOCBS3SX MEXIYy HHUMH Ha Ba)XXHBIX
npruMepax, CIO’KEThl KOTOPBIX HOYEPIHYTHI U3 OKPY>KAIOIIEro MUpA.

B cooTBeTcTBUM € yKa3aHHBIMHU LENSIMH B CTPYKTYpe yueOHOro Kypca «BeposSiTHOCTh M CTATUCTHKAY CpPEIlHEH
IIKOJIBI Ha 0a30BOM YPOBHE BBIJIEJIEHBI CIEAYIOIINE OCHOBHBIE coAep)KaTenbHble TMHUK: «CiydaiiHble COOBITHS U
BEPOSTHOCTHY, «CiydaiiHble BETMYUHBI M 3aKOH OOJIBIINX YHCEI».

Ba>1<Hy}0 JaCTb KypCa 3aHUMACT H3YUYCHHUC TICOMCTPUUYCCKOIO0 MU OMHOMHUATIEHOTO pacnpeneneHHﬁ u
3HAaKOMCTBO C UX HECIPEPLIBHBIMU aHAJIOTaMH — IMOKA3aTCJIbHBIM U HOPMaJIbHBIM pPacCiipCAaCIICHUAMU.

Copepxxanne nwmHUM «CiydaliHble COOBITHS ¥ BEPOATHOCTW» CIIYXKUT OCHOBOW Jisi (OPMHpPOBAHHSA
MIPEJICTaBIEHU O pacrpeesieHHH BEPOSITHOCTEW MEXAy 3HAUCHHSMHU CIy4alHBIX BEIMYMH, a TaKKe 3Ta JIMHUA
HeoOXoJnMa Kak 0a3a Uil W3ydeHHs 3aKoHa OONBIIMX Yucel — (YHIAMEHTAIbHOTO 3aKOHA, JIEHCTBYIOIIETO B
NpUpoJie U OOIIECTBE U UMEIOIEro MaTeMaTHdeckKyto opmanuzanmo. CaM 3aK0H OOJBITNX YKMCEN TpeaIaracTcs B
03HaKOMHTEIHHOH (popMe ¢ MUHUMAIBHBIM HCIIOJIB30BAHHEM MaTeMaTHYeCKOro (hopMann3ma.

Tewmbl, CBsI3aHHBIE C HEMPEPHIBHBIMH CIIyYalHBIMH BEIMYMHAMH, aKIEHTHPYIOT BHUMaHHE IIKOJbHUKOB Ha
OIMCAaHWU U U3YYEHHUH CIYYalHBIX SIBICHUH C TIOMOIIBIO HEMPEPHIBHBIX QYHKIMH. OCHOBHOE BHUMAHUE yIENACTCS
MOKAa3aTEJIbHOMY W HOPMAaJbHOMY pacHpelesIeHUusIM, IpPH 3TOM IPEANONaraercd O3HAKOMUTEIBHOE H3y4YeHHE
Marepuaia 6e3 JoKa3aTelbCTB IPUMEHIEMBIX (AKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue xypca «BeposSTHOCTB U CTaTUCTHKa» Ha 6a30BOM YPOBHE OTBOIMUTCA | 4ac B HEJEINO B TEUCHHE
KaXXI0T0 Toja 00ydeHus:, Bcero 68 yueOHBIX 4acoB.



COJEPXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpencraBieHne aHHBIX ¢ TOMOIIBIO TaOaUIl 1 nuarpamMM. CpenHee apudMeTHIECKOE, MEIHaHa, HanOoJIbIee
Y HaMMEHBIIIEE 3HAUCHMSI, pa3Max, IUCIIEPCUsS U CTaHAAPTHOE OTKIIOHCHUE YHCIIOBBIX HAOOPOB.

CrnyuaitHple JKCHEpUMEHTHl (ONBITBI) W CIlydaiiHble COOBITHSA. OJEMEHTapHbIE COOBITHS (HMCXOMBI).
BeposTHOCTh Ciy4aifHOTO COOBITHS. BIW30CTh YacTOTBI W BEPOSATHOCTU COObITHI. Chy4ailHbIE OIBITHI C
PaBHOBO3MOXKHBIMH DJIEMCHTapHBIMU COOBITHSIMH. BeposITHOCTH COOBITHH B ONBITAX € PABHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITHSIMH.

Ormeparuu HaJZl COOBITHSAMH: TIEpecedeHre, 00beTUHEHNE, TTPOTUBOITOIOKHBIC COOBITHA. JlmarpamMmer Dimepa.
®dopmyna CIoKEHUS BEPOSITHOCTEH.

VYcnoBHast BEpOSITHOCTh. YMHOXKEHHE BEPOATHOCTEH. JlepeBo ciydailHOro skcnepuMenta. Gopmyna HNOJHOU
BepOsATHOCTH. HezaBucHMBbIEe COOBITHSI.

KombOunaropHoe mpaBmio ymHOxeHHS. llepecraHoBkn u ¢akropuan. Uwucno couetanmid. TpeyrompHUK
[Mackans. ®opmyna 6buHoma HetoToHa.

bunapnpIii chmywaiiHpIli OmBIT (WCHBITaHWE), ycrmeX W Heyngada. HesaBucumble wucreitanus. Cepus
HE3aBUCHUMBIX UCITBITAHUMN [0 IIEpBOro ycriexa. Cepm[ HE3aBUCHUMbIX UCIThITAHUI ECpHy.HJII/I.

Cnyuaitnass  BenuuuHa. Pacmpenenenune  BepositHocTeil.  Jluarpamma  pacnpegenenus.  Ilpumepst
pacrpeneneHuii, B TOM YUCIIE, TEOMETPUUECKOE U OMHOMUAJIBHOE.

11 KJIACC

UuciioBble XapaKTEPUCTUKU CIyYalHBIX BEJIWYMH: MAaTEMaTUYECKOE OXUAAHME, TUCIEPCUS M CTaHIApPTHOE
oTKJIOHEHME. [IprMepsl NpUMEHEHHS MaTeMaTHYECKOro O)KHMIaHHWs, B TOM YHUCIE B 3afjadyax W3 IOBCEIHEBHOU
JKU3HU. MartemaTnueckoe OKuAaHue OWHApHOM Ciy4aiiHOM BenuMuMHBL. MaTeMaTH4ecKoe OXXHIAHHE CyMMBbI
ClIydaillHbIX ~BeJIMYMH. MaTeMaTHyeckoe OXHIAHWE M JUCIEPCHUS TEOMETPHYECKOro U OMHOMHAIbHOTO
pacrnpenencHui.

3aKoH OOJBIIMX YUCEIl U €r0 Pojb B HayKe, MPUpoe U odiiecTBe. BoIOOpOUHBIN METO HCClIeA0BAaHUH.

IIpumepsl HEIPEPBIBHBIX CITydaitHBIX BeMW4YuH. [IOHATHE O MIOTHOCTH pacnpeneseHns. 3a1a4uu, TPUBOIAIINE
K HOpMaJlbHOMY pactpeneneHuto. [lonarne o HopmMalbHOM paclpeneIeHHH.

IHJIAHUPYEMBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JImgaHOCTHBIE pe3yabTaThl OCBOCHHS ITPOTPaMMBI yueOHOTO TpeaMeTa «MaTeMaThka» XapaKTepUu3yroTCs:

I'pasxnaHckoe BocmuTanme:



c(OPMHUPOBAHHOCTBIO TPAKIAHCKON MO3HMIMK OOYYaroIIerocsl Kak aKTUBHOTO W OTBETCTBEHHOTO YieHA
POCCHIACKOTO OO0IIECTBa, MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYD,
SIBJICHUM, TIPOIEAYpP TPaKIAHCKOro oOImecTBa (BBIOOPBI, OMPOCH W TIP.), YMEHHEM B3aWMOICHCTBOBATH C
COLMATLHBIMU HHCTUTYTAMH B COOTBETCTBUU € UX QYHKIIUSIMH U Ha3HAYCHUCM.

Hanl/IOTI/IquKOQ BOCIIUTAHHUEC:

c(hOpMUPOBAHHOCTHIO POCCHUICKONW TPAXKIAHCKOW HICHTUYHOCTH, YBAXKCHHUS K MPOIUIOMY M HACTOSIIEMY
POCCHUICKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIIIEHWEM K JIOCTHXKEHHMSIM POCCHHUCKHUX MaTeMaTHKOB M POCCHUHCKON
MaTEeMaTHYECKOW IIKOJBI, K WCIOJb30BAaHUIO OSTUX JOCTIXKEHUM B JPYTUX HAyKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEW POCCHHCKOro Hapoja; c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
STHYECKOTO MOBEJCHUS, CBSA3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM [OCTH)KEHHUH HAayKH W AEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKIIAJIa B TIOCTPOCHHUE YCTOHUUBOTO Oy IyIIero.

IcTeTHYECKOE BOCIIMTAHMNE:

OCTCTUYCCKUM OTHOLICHHUEM K MHPY, BKIIOYasd 3CTCTUKY MATCMAaTUUYCCKUX 33KOHOMCpHOCTCI71, O6T:€KTOB,
3ajgay, pCH_IeHI/If/'I, paccyn(z[eHHﬁ; BOCHIPUHUMYHNBOCTBIO K MATEMATUYCCKUM aClIEKTaM pa3JIMYHbIX BUJO0B UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTHIO YMEHHUSI TIPUMCEHATh MaTeMaTH4ecKue 3HaHHS B MHTEpecax 3J0pOBOTO M 0€30MacHOro
o0pa3a KHU3HH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 30POBBIO (3I0pPOBOE MUTAHUE, COATAHCHPOBAHHBIH PEKUM
3aHATHA M OTOBIXA, PEryisipHas (U3NUEcKass aKTUBHOCTb); (DU3NYECKOTO COBEPLICHCTBOBAHUS, NPU 3aHATHIX
CIIOPTUBHO-03/I0POBUTENBHON e TENTbHOCTHIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYHYy, OCO3HaHHEM IICHHOCTH TPYIOJMIOOUS; WMHTEPECOM K pa3IUYHBIM chepam
npoeCCHOHANLHON JIESTENBHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M e€ NPWIOKEHHSIMH, yYMEHHEM COBEpIIaTh
OCO3HAHHBIA BBIOOp OyIylieH Mpodeccud M Pealn30OBbIBATh COOCTBEHHBIC JKW3HEHHBIEC IUIAHBI, TOTOBHOCTBIO M
CIOCOOHOCTBIO K MATEMAaTHIECKOMY 00pa30BaHUIO U caMO00pa30BaHMIO HA MPOTSHKEHUN BCEH KU3HH, TOTOBHOCTHIO
K AKTUBHOMY YYaCTHIO B PELIEHUH MPAKTUYECKUX 33]1a4 MATEMATUYECKON HAIIPABIECHHOCTH.

IK0J0rnyecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO  3KOJOTUYECKON KyIbTYphl, MOHMMAHHEM BIUSHHS COIMATBHO-O)KOHOMHYECKHX
MPOIIECCOB HA COCTOSHHE TPUPOIHON U COIMAIBHOM Cpelibl, OCOZHAHHEM TJI00aTbHOTO XapakTepa IKOIOTHYECKUX
npoOjeM; OpHeHTaluel Ha MPUMEHEHWE MaTeMaTHYECKUX 3HAHWHU Ui pelleHHs 3a7ad B OOJAaCTH OKpYIKarollei
Cpepl, IUTAHUPOBAHUS IOCTYNKOB M OLIEHKU MX BO3MOKHBIX MOCIIEACTBUH JUIS OKPYKAIOIIEH Cpesbl.

I_IeHHOCTI/I HAYYHOI'O IMO3HAHUSA:

c(hOpMHPOBAaHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
0OIIeCTBEHHOW MPAKTUKH, TIOHUMAHUEM MaTEeMaTHUYeCKOW HayKH Kak c(epbl YeJIOBEUECKOU AESITEIbHOCTH, ATAINOB
e€ pasBUTHS M 3HAYMMOCTH IS Pa3BUTHUS IMBIIM3ALIMHN; OBJIAJECHHEM SI3BIKOM MAaTeMAaTUKH M MaTeMaTHYECKOW
KyJIbTypOil Kak CpeICTBOM IIO3HAHHS MHUPA; TOTOBHOCTBIO OCYIIECTBJISTH INMPOEKTHYI0 M HCCIIEI0BATEIBCKYIO
JeSITeIbHOCTh MHANBHYalbHO U B TPYIIIIE.

METAHNPEJIMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOrpaMMBI ydeOHOTo mpeameTa «MaTeMaTnKay XapaKTepU3yITCs
OBIIQICHUEM YHHUBEPCAJIbHBIMU  HO3ZHAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANLHOIMU — KOMMYHUKAMUBHBIMU
OeliCmBUAMU, YHUBEPCAbHbIMU Pe2YAaMUBHbIMU OeliCTNEUAMU.

1) Vuusepcanvuvie nosnasamenwvuvle Oeiicmeuss, obecneuusaiom Gopmuposanue 6a308blX KOSHUMUGHBIX
npoyeccog 00yuarOwuxcs (0ceoeHue Memooos NOZHAHUSL OKPYJICAoue20 Mupd, NpUMeHeHUe 102UHeCKUX,
uccnedosamenbCKux onepayull, ymeHuil pabomamo ¢ ungopmayuetl).

Ba3zoBble Jornuyeckue AeicTBHUA:
° BBISBJISITH M XapaKTCPU30BaTh CYIICCTBCHHBIC NPU3HAKH MATEMAaTUYCCKHMX OOBEKTOB, IMOHSITHIA,

OTHOIICHUH MEXy MOHITUAMU; (DOPMYJIUPOBAThH ONPEACICHUS MOHITHI; YCTaHABIMBATH CYIICCTBEHHBIA MPHU3HAK
KJTACCH(UKAIIIH, OCHOBAHUS TSI 000OIIEHNS ¥ CPaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHAIIH3a,

o BOCIIPHHUMATH, (POPMYJIMPOBATH U PE0OPa30BBIBATH CYKIACHUS: YTBEPAUTENbHbBIC U OTpULATEIbHEIC,
€IMHUYHBIC, YACTHBIE U OOILNE; YCIOBHEIE;

o BBISBIISITH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpEYMsl B (pakTax, AaHHBIX,
HaOJIIONEHUSIX U YTBEPKACHUSX; peiaraTh KPUTEPUH IS BBISBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

o JIeNIaTh BBIBOBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, N€AYKTHUBHbBIX M HHAYKTUBHBIX YMO3aKIIIOUECHUI,
YMO3aKIIIOUECHUH [0 AaHAJIOTUU;

o NPOBOAMWTE CAaMOCTOSTENBHO JOKA3aTeNbCTBA MAaTEeMaTHUECKUX YTBEP)KACHUH (mpsiMble M OT

NPOTHUBHOTO), BBICTPaNBATh apryMEHTALMIO, IPUBOIUTE MIPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATE COOCTBEHHBIE
CYKACHHUA U BBIBOJBI;

o BEIOMpATH CIIOCO0 perieHns yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs, BEIOMPATh
HaunOoJee NOAXOIAIININ ¢ yYETOM CaMOCTOSITEIIbHO BBIACIICHHBIX KPUTEPHEB).

ba3zoBrble ucciiegoBarejibCKHe AefiCTBHA:

o UCIIOJIB30BaTh BONPOCH! KaK HCCIENOBATENbCKUI MHCTPYMEHT MO3HAHUS; (GOPMYJINPOBATh BOIPOCHL,
¢bukcupyromye npoTUBOpeYre, NpodJeMy, YCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UINIO, MHEHHUE;

o MIPOBOJIUTH CAMOCTOSITENBHO CIJITAHUPOBAHHBIM SKCIEPUMEHT, HCCIEJOBAHHE IO YCTaHOBJIEHUIO
0coOEHHOCTEH MaTeMaTh4eckoro OOBEeKTa, SBIICHHS, MPOIECcCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAy OOBEKTaMu,
SBJICHUSIMH, TIPOLIECCAMM;

o CaMOCTOSITETIbHO  (OpMYyJIUpOBaTh O00OOIIEHUsT M BBIBOABI 110 pe3yjbTaraM MPOBEAEHHOIO
HaOJII0IeHNsI, NCCIIEJOBAHMSI, OLIEHUBATh TOCTOBEPHOCTD MOIYUYEHHBIX PE3YJIBTAaTOB, BEIBOAOB M 0000IIECHHIA;
o MIPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE TpOIlecca, a TaKKE BBIABUTATh IPEIINONOKEHUS O €ro

Pa3BUTUHN B HOBBLIX YCJIOBUAX.
Pabora ¢ nndopmanueii:

o BBISBIISITH JIEDUIMTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JUISL OTBETa HAa BOIPOC M JUIS PEICHHS
3a/1a4u;

o BHIOMpATh MHPOPMAIMIO M3 UCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAIM3UPOBATh, CHCTEMAaTH3UPOBATh U
UHTEPIPETUPOBATh HHPOPMAIIHIO PA3INYHBIX BUJOB U (POpM MpeICTaBICHHUS;

o CTPYKTYpUpPOBaTh HMH(MOPMAIMIO, NPEACTABIATh €€ B pasiuuHbIX (opMax, WILTFOCTPUPOBATH
rpaduyecky;

o OIIEHUBATh HAJIEXKHOCTH HH(POPMAIIUH 110 CAMOCTOSATENHHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecnevuusaom CcQOpMupoOSAHHOCMb  COYUATbHBIX
HAaBbIKO8 00YUAIOUUXCSL.

Oo0menue:

o BOCIIPUHUMATL U q)OpMYJIPIpOBaTB CYKIACHHA B COOTBCTCTBUU C YCIIOBUSIMU U LCIIIMU 06I.LICHI/I$I; SICHO,
TOYHO, I'PaMOTHO BbIpa>KaTb CBOKO TOUYKY 3pCHHA B YCTHBIX W NHCbMCHHBIX TCKCTAX, AABATh IMOACHCHUA IO XOOAY
peuieHus 3a1a4l, KOMMEHTUPOBATh IOJIYyYEHHBIN pe3yibTarT;

] B XOJIc 00CY)KJIEHHUS 3a/JaBaTh BOMPOCH! M0 CYIICCTBY OOCYXJIaeMOi TeMbl, IPOOJEMBbI, periaeMoi
3aa4u, BBICKAa3bIBaTh UICHU, HALICJICHHBIC HAa MOUCK PEIICHUSA; COIMMOCTABIIATE CBOU CYXKIACHUA C CYXXICHUAMHU NPYTUX
YYaCTHUKOB JHAJOra, OOHapyKHWBaTh pPasziMyhe M CXOACTBO IO3UIMHA; B KOPPEKTHOH Qopme (HopMyrIHpoBaTh
pasHorjiacus, CBOM BO3PAKCHU,

® IIpEaACTaBIIATH PE3YIbTATHI PEUICHUA 3aga4u, OKCIICpUMCEHTA, HUCCJIICOOBaHMUsI, IIPOCKTa,
CaMOCTOSITEILHO BbIOMPATh (hOPMAT BRICTYILICHHS C YUETOM 3a1ad IPE3eHTAIlMKM U 0COOCHHOCTEH ayAUTOPHUH.

CoTpyaHunyecTBo:



o MOHUMATh M WCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUAYAIbHON paOOTHI NMPH pEIICHUU
yUeOHBIX 3a/1a4; MPUHUMATH 1e]b COBMECTHOW JAEATENIbHOCTH, TUIAHHPOBATh OPTaHHU3alldi0 COBMECTHOW pPabOTHI,
pacnpenensts BUABI padOT, JOTOBapUBATHCS, OOCYXJaTh MPOIECC W PE3yNbTaT pPabOThI, 0000IIaTh MHEHUS
HECKOJIbKHX JTIOJICH;

. y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYKICHMS, OOMEH MHEHHH, «MO3IOBBIC IITYPMbD» H
WHBIC); BBITIONHATH CBOIO 4YacTh PabOTHl W KOOPAWHUPOBATH CBOW JNIEHCTBHUS C NIPYTHMH YiIeHAMH KOMAaHJBI,
OIICHWBATh KAaueCTBO CBOEr0 BKJIaja B OOMMI TPOAYKT MO KPHUTEPHSIM, CPOPMYIHPOBAHHBIM yYaCTHHKAMH
B3aUMOJICHCTBUSL.

3) Vuueepcanvnvie pezynamuenvle Oelicmeus, obecneuusaiom QopMuposanue CMvlCI08bIX YCMAHOBOK U

JICUBHEHHBIX HABBIKOG TUYHOCHIU.
Camoopranu3aums:

COCTaBIIAITh IJIaH, AITOPUTM PEIICHUS 33aa4H, BEIOUPATh CIIOCO0 PEeIICHHs ¢ YIETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHpOBAaTh M KOPPEKTUPOBATh BapHAaHTHl pEIICHHH C YYETOM HOBOM
WHPOPMALIUH.

CaMOKOHTPOJIb:
o BJIaJICTh HAaBBIKAMH MO3HABATENHHON pedleKcuH Kak OCO3HAHHSI COBEPIIACMBIX JEHCTBUU U

MBICIUTEJIBHBIX TPOLIECCOB, MX PE3YJIbTaTOB; BIaleTh CIIOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJS Ipouecca H
pes3ysbTaTa peleHns] MaTeMaTHYeCKOH 3a1a4H;

. MIPEABUACTh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPU PELICHUHU 3a/1a4d, BHOCUTh KOPPEKTUBEI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOATENLCTB, JaHHBIX, HAWJCHHBIX OIIUOOK, BEISIBICHHBIX TPYJHOCTEH;
. OLICHUBATh COOTBETCTBHE pPE3y/ibTaTa LEIM U YCIOBUSAM, OOBSCHATH HNPUYMHBI JOCTIKCHHS WIH

HEIOCTH)KEHUS PEe3yIbTAaTOB ACATENbHOCTH, HAXOAUTh OMIKUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJIBTATBI

10 KJIACC

Yurath U CTpOUTH TaGJ'II/I]_ILI " auarpamMmal.

OnepupoBaTh MOHATUSIMH: CpejiHee apupMeTHyecKoe, MeauaHa, HauOolblliee, HaUMEHbIICe 3HAUCHHE,
pasMax MaccHBa YHCJIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIME: CITyYalHBIA 3KCIIEPUMEHT (OTBIT) M CIydaiiHOoe cOOBITHE, DIIEMEHTapHOe COOBITHE
(ameMeHTapHBII UCXOM) CIy4aifHOTO OIBITa; HAXOAUTH BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMHU CITy4aiHBIMU
COOBITHSIMU, HAXO/IUTh U CPAaBHUBATH BEPOSTHOCTH COOBITHI B M3YYEHHBIX CITyYaHBIX IKCIIEPUMEHTAX.

Haxomute u ¢QopmynupoBaTh cOOBITHS: TepeceyeHne W OOBEAMHEHHE JAHHBIX COOBITHH, COOBITHE,
MPOTHBOIIOJIOKHOE JAHHOMY COOBITHIO; ITOJIb30BAThCS JAUarpaMMmamu Diiepa u GopMyIoi cIoXKeHUsT BEPOSITHOCTEH
MIPH PELLICHUH 3a]1a4.

OHGpHpOBaTB MOHATHUAMMU: YCJIOBHAsA BEPOATHOCTH, HE3aBHCHUMBIC CO6BITI/I$I; HaxXoAWUTb BEPOATHOCTH C
IMOMOMIBIO MMpaBUJIa YMHOKCHUS, C IOMOIIBIO AC€PCBa cnyqaﬁHoro OIIbITA.

IIpuMeHsITh KOMOMHATOPHOE IPABHUIIO YMHOKSHHS MTPH PEIICHUH 3a/1a4.

OneprpoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCHUMBIE WCTIBITAHWS, CEpUS HCHBITAHWN, YCIeX W Heyaada;
HaXOJIUTh BEPOSTHOCTH COOBITHI B CEpUM HE3aBHCUMBIX HCIBITAHUN JO MEPBOTO YCIIEXa; HAXOAUTh BEPOSATHOCTH
COOBITHI B cepuH ucnbITaHui bepHym.

OHepHpOBaTI: IIOHATHAMM: cnyqaﬁHaﬂ BCJIMYMHA, paClipcACJICHNUC BepOHTHOCTeﬁ, AuarpamMma pacrnpeaciICHus.



11 KJIACC

CpaBHI/IBaTB BCPOATHOCTHU 3HAYCHUN cnyqaﬁHoﬁ BCJIMYUHBI 11O paCcpCaACIICHUIO WIN C IIOMOIIBIO JUArpaMM.

OnepupoBaTh TMOHITHEM MATEMATHYECKOTO OXUJAHWS; TNPHBOJAHMTH MPUMEPHI, Kak NPUMEHSICTCS
MaTeMaTHYeCKOe OXKHJAHWE CIAy4ailHONW BENWYMHBI HAXOJWTh MAaTEeMaTHUYECKOe OXHJAHWE [0 JaHHOMY
pacrpeeneHHIo.

HmeTts MpeACTaBJICHUEC O 3aKOHC OOJIBIIIMX YUCE]L.

HNmeTts MMPpEACTABIICHUE O HOpMAJIbHOM PACIIPCACICHHUU.






TEMATUYECKOE IINIAHUPOBAHHUE

10 KVIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
uudpoBbie
Nen/m | HaumMeHoBaHHe pa3aesioB U TeM MPOrPaMMBbI (undp )
B KoHnTposabHble IIpakTuyeck  oGpa3oBaTe/bHbIE
cero
padoThI ue padoThbl pecypcsl
1 [Ipencrasnenne qaHHBIX U ONMKUCATEIbHAS CTATUCTHKA 4
2 CrnyyaifHbIe OTIBITHI U CITy4aliHbIC COOBITHUS, OIBITHI C PABHOBO3MOYKHBIMHU 3 1
AJIEMEHTaPHBIMH UCXOIaMH
3 Onepaliiuy HaJl COOBITUSAMHY, CIIOKCHHE BEPOATHOCTEH 3
4 YcoBHas BEPOSTHOCTh, ISPEBO CIy4alHOIO OMbITa, (hopMyJia MTOITHON 6
BEPOATHOCTH U HE3aBUCHUMOCTH COOBITHIA

5 31eMeHTB KOMOUHATOPUKH 4
6 Cepuu mocne10BaTeNbHbIX UCTIBITAHUN 3 1
7 CrnyyaifHple BEIMYUHEI M PACTIPEICICHHS 6
8 O00011IeHHE U CUCTEMATH3AIINS 3HAHU 5 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2

11 KJIACC
KosauyecTBO 4acon DJ1eKTpOHHBIE
Ne ni/m HaunMeHoBaHue pa3aesioB U TeM NPOrPaMMBbI
pasa €M mporp B (uudposbIe)
cero KonTpoabHbie IlpakTHyecKkHe  oOpazoBaTe/ibHbIE
padoThI padoTbI pecypchl




1 MareMaTHuecKoe OXUAaHNE CITyIaliHON BEITMINHBI 4
2 Hucnepcus ¥ cTaHJapTHOE OTKJIIOHEHUE CIIy4YailHOM BETMYHHbI 4 1
3 3aKoH OOJBIINUX YUCEIT 3 1
4 HenpepriBHbIE cy4aiiHple BETUYHHEI (paclpeneIeHns) 2
5 HopmMmanbHoe pacnpeaeneHust 2 1
6 [ToBTOpeHue, 0000IICHNE ¥ CUCTEMATHU3AIINS 3HAHUI 19

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3

MOYPOYHOE NINIAHUPOBAHUE
10 KJIACC
KosmnvecTBO yacos
DJIeKTPOHHBIE
ara upposbie
Ne /i Tema ypoka Kontpoan IIpakTuuec A ungp
Beero  nbie KHe U3y4eHust odpa3oBaTeJibHbIE
ecypcehbl
padoTsI padoTsI pecyp
1 IIpencrasieHune TaHHBIX C TOMOIILIO TAOJIHIT U JUATPAMM 1
5 Cpennee apudmMeTuieckoe, MeIuana, HauOoJIbIIee U HAMMEHBIIICEe 3HAUCHMS, 1
pasmax, Tucnepeusi, CTaHJapTHOE OTKJIIOHEHHE YHCIOBBIX HA0OpOB
3 Cpennee apudmMeTuieckoe, MeuaHa, HauOOoJIbIIee U HAMMEHBIIICEe 3HAUCHMS, 1 http://www.matemati
pasmax, JUCIepCcHsi, CTAaHJapTHOE OTKIIOHEHHE YHCIIOBBIX HA0OpOB ka-na.ru

4 Cpennee apupmeTnieckoe, MeIuana, HAMOOJbIIeE U HANMEHbIIIee 3HAYCHUS, 1 https://resh.edu.ru/su

pasmax, JUCIIepCHsi, CTAaHJApTHOE OTKIIOHEHHE YHCIOBBIX HA0OPOB

bject/51/




CryvaliHble 9KCIIEPUMEHTHI (OIBITHI) U CIIy4allHbIEe COOBITHS. DIIeMEHTapHbIE

5
cOOBITHS (MCXO/IBI)
6 BeposiTHOCTB cityuaiiHoro coObiTus. BeposTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU
. https://resh.edu.ru/su
7 BepositHOCTB cityuaiinoro coobitus. [Ipaktuueckas pabora .
bject/51/
8 Onepanuu HaJl COOBITUSIMU: TIepeceueHue, 00beTUHEHUE COOBITHIA, http://www.matemati
MIPOTHUBOITOJIOXKHBIE COOBITHSA. J{marpaMmer Ditepa ka-na.ru
9 Onepanuu HaJl COOBITUSIMU: TepeceueHre, 00beTUHEHUE COOBITHIA,
MIPOTUBOIIONIOXKHEIE COOBITHA. J{marpaMMer Diinepa
10 ®dopmyra CIoXKEHHs BEPOITHOCTEH
1 VYcnoBHas BEpOSITHOCTh. YMHOKEHHE BEPOSTHOCTEH. JlepeBo ciiydaiiHOro https://resh.edu.ru/su
IKCIIEPUMEHTA bject/51/
12 YcnoBHas BEPOATHOCTE. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo cirydaifHOro
JKCIIEpUMEHTA
13 YcnoBHas BEPOATHOCTE. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo cirydaifHOro
IKCIIEPUMEHTA
https://ege.sdamgia.
14 ®dopmyna MoTHON BEpOSITHOCTH U /p g g
15 ®opmyna MOIHON BEPOSITHOCTH
16 ®dopmyna MoTHONU BepOSITHOCTH. HezaBucumMbIe COOBITHS
17 Konrponbnas pabora
18 KombunaropHoe npaBuio yMHOXKEHHUS resh.edu.ru
19 IlepecranoBky U pakTOpHAT




20 Uucno couetanuit 1
21 Tpeyronbuuk [lackans. @opmysa 6unoma Herotona 1
29 bunapHusIit ciy4aitHbIil ONBIT (MCTIBITAHKE), YCTIeX U Heyaava. HezaBucumsie 1
ucnbiTanus. Cepus HE3aBUCHMBIX UCTIBITAHU JI0 TIEPBOTO yCIexa
23 Cepwust He3aBUCHMBIX UCTIBITaHU# BepHyuTH 1 resh.edu.ru
24 Cepus He3aBUCUMBIX UCTIBITaHui. [IpakTHueckas paboTta ¢ UCTIOL30BAHUEM 1
3IEKTPOHHBIX TAOJIHIY
25 CrnyuaiiHast BeTHUrHA 1 :3P$”ege$dmngm.
26 Pacnipenenenue BeposiTHOCTEH. JlnarpaMMa pactpe/ieieHus 1
27 CymMa 1 Ipou3BeIeHIE CITyYaiiHbIX BETHYUH 1
28 CyMMa ¥ poM3BeICHHE CIYYaiHbBIX BETHINH 1 https://uchi.ru/
29 ITpumepsl pactpeeaeHnii, B TOM YUCIIE TEOMETPHUECKOE M OMHOMHAIBHOE 1
30 IIpuMepsbl pactipeesieHuid, B TOM YHCIIe TEOMETPUIECKOe U OUHOMHATBHOES 1
31 [ToBTOpeHwme, 0000IIeHNEe 1 CUCTEMAaTH3aINs 3HAHU T 1
32 [ToBTOpeHUe, 0000IICHNE ¥ CUCTEMATHU3AIINS 3HAHU T 1 resh.edu.ru
33 Hrorosast KOHTpOJIbHAs paboTa 1 1
34 [ToBTOpeHme, 0000IIeHNE U CUCTEMATH3AINS 3HAHUHT 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2

11 KJIACC

Ne i/l

Tema ypoxka

KoaunuecTBO yacoB

JlaTa

DJ1eKTPOHHBIE




[pakTnyec wu3yueHus nugpoBbie
KoHTpoabHBI P y bp
Bcero KHe o0Opa3oBare/ibHbIe
e padoThl
paﬁon pecypchl
1 IToBTOpenue, 0600IICHHE, cucTeMaTH3alvsl 3HaHul. CirydaliHbIe OTBITH U 1 http://www.matemati
BEPOATHOCTH CITy9alHBIX cOOBITHH. Cepri He3aBHCUMBIX MCTIBITAHHHA ka-na.ru
5 IToBTOpenwue, 00001IeHHE, cCUCTeMaTH3aIMs 3HaHui. CiiydaiiHbIe OIBITHI U 1 https://resh.edu.ru/su
BEPOSITHOCTHU CITy4alHBIX cOObITHI. Ceprun He3aBUCHMBIX UCTIBITAHUH bject/51/
3 IToBTOpenwue, o6o0IeHne, cucTeMaTn3ans 3HaHni. CirydaifHbIe OTIBITH U 1
BEPOSATHOCTH CITy9alHBIX COOBITHI. Cepri He3aBHCUMBIX MCTIBITAHHHA
4 INoBTOpeHue, 0000IIeH e, cUcTeMaTH3alus 3HaHu. CirydaiiHbIe OIBITHI U 1
BEPOATHOCTH CIIyIalHBIX COOBITHIH. Cepri He3aBHCUMBIX MCTIBITAHHHA
https://resh.edu.ru/su
5 [Ipumeps! IpIMEHEHNST MATEMATHIECKOTO OXKHUIaHUS (CTpaxoBaHHe, JIOTepes) 1 bject/51/
. http://www.matemati
6 MareMaTn4yecKkoe OXKUAAHUE CYMMBI CIIyYalHbIX BEJINYUH 1 Ka-naru
7 Maremarndyeckoe 0KuIaHue TEOMETPHYECKOTO 1 ONHOMHUAITEHOTO 1
pacrpeneneHui
3 Maremarndyeckoe 0KuIaHue TEOMETPHYECKOTO 1 OMHOMHUAITEHOTO 1
pacrpeneneHuit
9 1 1 https://resh.edu.ru/su
WCTIEpPCHS U CTaHJIAPTHOE OTKIIOHEHHUE )
P P bject/51/
10 Jucnepcus U cTaHJapTHOE OTKIOHEHUE 1
11 Jucnepcu reoMeTpHYECKOro 1 OMHOMUAIBHOTO PacIIpeieeHuUs 1
https://ege.sdamgia.
12 [IpakTrueckas paboTa ¢ UCHOIB30BAHUEM JIEKTPOHHBIX TaOIHIL 1 1 PS:eg g

ru/




13

3akoH 00JBIINX YUCel. BRIOOPOYHBIN METOI UCCIICIOBAHUI

14 3akoH 60pIMKX YHcel. BEIOOPOUHBIN METO HCCIIEA0OBAHMIA
15 IIpakTraeckas paboTa ¢ UCIOIB30BAHUEM dJICKTPOHHBIX TAaOJIHI]
16 WtoroBasi KOHTpOsbHAs paboTa resh.edu.ru
17 [TpuMepbl HeNpPEPHIBHBIX CIYYalHBIX BeTHYUH. DyHKINS TNIOTHOCTH
pacrmpenencHus. PaBHOMEpHOE paciipeielieHHe 1 ero CBOcTBa
18 IIpumepsl HENPEPBIBHBIX CIIy4YaiHbIX BENUYHUH. DYHKIHUS INIOTHOCTH
pacrpenencHus. PaBHOMEpHOE pacipe/ielicHHe 1 €ro CBOMcTBa
19 3anauu, MPUBOIAIINE K HOPMAITLHOMY pacnpeeieHuto. @YHKIUS MIOTHOCTH U
CBOWCTBAa HOPMAJILHOTO pacIipeesiCHHs
20 IIpakTudeckas paboTa ¢ HCIIOIb30BaHUEM JICKTPOHHBIX TAaOIHI]
IToBTOpenwue, 00o0IIeHNe U crucTeMaTH3aus 3HaHnH. OnrcaTenbHas
21 resh.edu.ru
CTaTUCTHKA
27 TToBTOpeHue, 0000IeHHe U ccTeMaTh3alus 3HaHui. OnucaTenbHas
CTaTUCTHKA
23 IToBTOpeHMe, 0600IIEHNE U CHCTEMATH3AIMs 3HAHUH. OTBITH C https://ege.sdamgia.
PaBHOBO3MOXKHBIMHU 3JIECMEHTAPHBIMH COOBITHSIMU ru/
24 [MoBTOpenue, 0000IeHNE U crcTeMaTh3aIusl 3HaHUH. OTBITHI ¢
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU
[ToBTOpeHwue, 0000IIeHNE U cUCTeMaTH3alus 3HaHWH. Berarncnenve
25 BEPOSTHOCTEH COOBITHIT ¢ IPUMEHEHHEM QOPMYIT 1 TpadUUECKIX METOJIOB
(xoopauHaTHAsA psMasi, AEPEBO, TUarpamma Disepa)
[ToBTOpeHwue, 0000IIeHNEe U cUCTeMaTH3alus 3HaHWH. Berarncnenue
26 BEPOSATHOCTEN COOBITHI ¢ TIPUMEHEHHEM (POPMYIT ¥ TpapUUECKIX METOIOB https://uchi.ru/

(xoopauHaTHAsA HpsMasi, AEPEBO, TUarpamma Disepa)




IToBTOpeHme, 0000IICHNE U CUCTeMaTH3alus 3HaHWH. Berancnenve

27 BEPOSATHOCTEH COOBITHI ¢ MpUMeHEeHHEM (HOPMYIT U TpapUUeCKUX METOIOB 1
(xoopauHaTHAsA NpsMasi, AEPEBO, TUarpamma Diiiepa)
[ToBTOpenue, 06001IEeHNE U cCHcTeMaTHU3alusl 3HaHUH. Beraucienne

28 BEPOATHOCTEH COOBITHII ¢ MpuMeHeHueM (popMy U TpadUIecKuX METOI0B 1
(xoopauHaTHAsA psMasi, AEPEBO, TUarpamma Diepa)

29 [ToBTOpenwue, o6o0IIeHNe 1 crcTeMaTn3anusi 3HaHni. CirydaiiHple BETHYHHBI 1 1
pacnpeneneHus
[ToBTOpEeHuEe, 0000IIEHNE U cucTeMaTr3anus 3Hauuil. CiyyaliHble BEJIMYMHBI U

30 P ’ Y 1 resh.edu.ru
pacnpeneneHus

31 IToBTOpenwue, 0000IIeHNE 1 cHCTeMaTH3aKs 3HaHWH. MaTemMaTndeckoe 1
0KUJAHUE CITyYalHOW BEJTUYUHBI

39 IToBTOpenwue, 0600IIeHNE 1 cHCTeMaTH3aKs 3HaHUH. MaTemMaTndeckoe 1
0XXKHJIaHUE CIyYalHOU BETMYMHBI

33 HroroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpeHme, 0000IIeHNEe 1 CUCTEMATH3alNs 3HAHU T 1

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34







IPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOHN ITPOI'PAMMBI

10 KJIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble nIpeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
ponep 00pa30oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTarTa
6 Teopust BeposITHOCTEN M CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI
6.2 OnepupoBaTh NOHATUSAMU: CpelHEe apudMeTnIeckoe, MenaHa, HauOoJblIee,
] HauMEHbIIIee 3HAUYEHUE, pa3Max MacCUBa YHCIOBBIX JIaHHBIX
OmnepupoBaTh MOHATUAMU: CIy4alHbIA HIKCIIEPUMEHT (OIIBIT) U CllyyaiiHOe
6.3 COOBITHE, DIIEMEHTAPHOE COOBITHE (RIIEMEHTAPHBIN UCXO/T) CITYy4aifHOTO OIIBITA;
HaXOJUTh BEPOSITHOCTH B OIBITAX C PABHOBO3MOKHBIMU CIIy4aiiHbIMU
COOBITUAMM. HAXONIUTh M CDABHUBATH BEDOSTHOCTH COOBITHI B M3VICHHBIX
HaxoauTs 1 popMyaupoBaTh COOBITUS: IIepeceyeHne U 00beAMHEHNE JaHHbBIX
6.4 COOBITHI, COOBITHE, TPOTHBOMOIOKHOE TAHHOMY COOBITHIO; TIOJIB30BATHCS
narpamMmmamu Oisepa U hopMyIIol ClI0KeHHsI BEPOSATHOCTEH PpH pelieHun
OnepupoBaTh NOHATUSAMU: YCIOBHAsI BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HAXOUTh BEPOSITHOCTH C ITOMOIIBIO IIPaBUJIa YMHOKEHHUSI, C TIOMOILIBIO JIepeBa
CJIY4aliHOT'O OIIbITa
6.6 [ IprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS IIPU PELLICHUH 3a7a4
OnepupoBarh NOHATUAMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 MCIIBITAHUH, YCIIEX U HEYyJlaua; HaXOUTh BEPOSITHOCTU COOBITUI B CEpUU
HE3aBHCUMBIX UCIIBITAHUI J0 NIEPBOIO ycleXxa, HAXOUTh BEPOATHOCTU
COOBITUH B CEDUU UCTBITAHNI bepHvim
6.8 OnepupoBarh NOHATHAMMU: CllydaiiHas BEJIMUMHA, paclpeeiieHUue
' BEPOSITHOCTEH, JUarpaMma pacipeesIeHus
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
MPOBEPSIEMOro N
POBEp o0pa3oBaTeIbHON NPOrpaMMbI CpeHero o01ero 06pa3oBaHusA
pe3yJbTara
5) Teopust BeposiTHOCTEN M CTATUCTHKA
51 CpaBHMBATh BEPOSITHOCTH 3HAYEHHUM CIIy4allHOW BEJIMYUHBI I10 PACIPEIETICHUIO
] WM C TOMOUIBIO AMAarpaMm
OnepupoBarh MOHATHEM MAaTEMaTHUYECKOTO OKUJaHUS, IPUBOJAUTH IPUMEPHI
5.2 TOT0, KaK IPUMEHAETCS MaTEMaTUUECKOE 0XKHUIAHNUE CITy4alilHON BEJINYUHBI,
HaXOIUTh MAaTEMaTHYECKOE O’KUIAHHE T10 IAHHOMY PaclpeieIeHUI0
5.3 IMeTh npeacTaBlieHne 0 3aKOHE OOJIBIINX YHCET
5.4 IMeTh npeacTaBiieHne O HOPMAJIBHOM pacipeieICHUN




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMECHT COACPKaAHUSA

6

Teopust BEpOATHOCTEN M CTATUCTHUKA

6.1

[IpeacTaBieHre TaHHBIX C IIOMOIIBIO Ta0uIl U nuarpamm. Cpennee apudmeTrndeckoe,
MeraHa, HanOoJIbIllee 1 HANMEHBIIIEe 3HAYCHHUS, pa3Max, JUCIICPCHs U CTaHIapTHOE
OTKJIOHEHHE YHCIOBBIX HA00OPOB

6.2

Ciy4aliHble S5KCIIEPUMEHTHI (OIBITHI) U CIy4aiHble COOBITHS. DIE€MEHTapHbIE COOBITUS
(ucxonpl). BepodatHocTs ciryyaitHOro coObITHS. biiM30CTh 4acTOTHI M BEPOSITHOCTH
coObITHI. Ciy4aiiHble OINBITHI C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITHUAMHU.
BeposATHOCTH COOBITUI B ONBITAX C DABHOBO3MOXKHBIMU IEMEHTADHBIMU COOBITUIMU

6.3

Omnepanuu Hajl COOBITUSIMU: IIepecedyeHue, 00beIMHEHHE, TPOTUBOMOI0KHbIE COOBITHS.
Jlnarpammbl Diinepa. Dopmyna caokeHus: BEpOSATHOCTEN

6.4

Y coBHas BEpOSITHOCTh. Y MHOKEHUE BEpOSITHOCTEH. [lepeBo ciydailHOro 3KCeprUMEHTa.
dopmyna moaHON BepossTHOCTH. HezaBrucuMbIe COOBITHS

6.5

KomOuHaTtopHoe npaBuiio ymHOxkeHUs. [lepectanoBku u pakropuan. Yuciio coueTanui.
Tpeyronpuuk [lackansa. @opmyna bunoma HeroToHa

6.6

buHapHbIN cily4aiiHbII ONBIT (UCIIBITAHUE), yCIieX U Heynada. He3aBucumble UCTIbITAaHUS.
Cepusi HE3aBUCUMBIX MCIBITaHU J10 nepBoro ycnexa. Cepusi HE3aBUCUMBIX MCTIBITAHUM

6.7

Crnydaiinast BennuuHa. Pacnipenenenue BepostHocTed. JlnarpamMmma pacnpeneneHus.

HpI/IMepH pacnpez[eneHI/Iﬁ, B TOM YHCJIC TCOMCTPHUYICCKOC U OMHOMHUAJILHOE

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

5

Teopust BEpOATHOCTEN M CTATUCTHUKA

0.1

HucnoBble XapaKTEPUCTUKU CIIYYalHbIX BEJIMYMH: MATEMATUUECKOE OKUIAHUE,
TACTIEPCHS U CTaHJIAPTHOE OTKJIOHEHHE. [[puMepbl npuMeHeHNS MaTEMaTUYECKOTO
0’KMJaHUs, B TOM YKCIIE B 33/1a4ax U3 IOBCEIHEBHOM XKU3HU. MaTemarndeckoe
O’KHJIaHWE OMHAPHOM CITydailHOW BEMTWYMHBI. MaTeMaTHyecKoe 0KHUIaHUE CYMMBI
CIVUIAWHRIX ReTUYUH. MartemMaTuueckoe 0XKUNAHUE U TUCTIENCUS TeOMeTNUYECKOTO U |

5.2

3aKoH OOJNBIINX YHCET U €r0 POJib B HayKe, MpUpojie U obIiecTBe. BoIOOpOUHBIN MeTO
HcclieJOBAaHUN

5.3

HpI/IMCpBI HCIIPCPBIBHBIX CﬂyqaﬁHBIX Beau4uH. [ToHATHE O INIOTHOCTH pacnpeaciiCHu.
33}13‘11/1, IMMPUBOJAAIINE K HOPMAJIbHOMY PACIIPCACICHUIO. Ilonsitue o HOpMaJIbHOM
pacnpcacaCcHun




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero 001ero oOpa3oBaHus

BrnajgeHne MeTo1aMu 1I0Ka3aTeNbCTB, AITOPUTMAMHE PEIICHUS 33]1a4; YMEHHE
(OpMyYITHPOBATH M ONIEPUPOBATH MOHATUSIMU: ONPEACICHHE, aKCHOMa, TEOpeMa,
CJICJICTBUE, CBOMCTBO, MIPU3HAK, JOKA3aTEIIbCTBO, PABHOCUIBLHBIC (DOPMYITHPOBKY;
[PUMEHSTH UX; YMEHHE (POPMYITHPOBATH OOPATHOE M MTPOTHUBOITOJIOKHOE
YTBEP)KIECHUE, IPUBOAUTD IPUMEPBI U KOHTPIPUMEPBI, UCIIOJIb30BATh METO/
MaTEeMaTHYECKON UHIYKIIMH; IIPOBOJAMTH JIOKA3aTEIbHBIC PACCYKICHUS TIPH
PCIICHUHU 3a4a4, OLICHUBATL JIOTHYCCKYIO MMPaBUJIbHOCTb paccymneHHﬁ; YMCHUEC
OIIEPUPOBATH TOHATHSIMU: MHOXECTBO, ITOJIMHOXECTBO, OTIEPAIIMU HaJl
MHOXCCTBAMU, YMCHHEC UCIIOJIB30BATh TeOpeTHKO-MHOH(CCTBeHHBIﬁ arrapar ajisd
OIMMCAaHUs PCAJIbHBIX ITPOLCCCOB U SIBJICHUU U IIpu pCUICHWH 3a1a4, B TOM YUCJIC
13 IPYruX y4eOHBIX MPEIMETOB; YMEHUE ONICPUPOBATh MOHIATUSMU: Tpad,
CBSI3HBIN Tpad), NepeBo, UK, rpad HA TUIOCKOCTH; YMEHUE 3a/1aBaTh U

'YMEHHE OIIepUpPOBATH MOHATHIAMU: HATYypaJIbHOE YUCIIO0, LEJI0€ YUCIIO0, CTEIEHD C
L[EJIbIM TI0KA3aTeJIEM, KOPEHb HATypaJIbHOM CTEIEHHU, CTENIEHb C PALIMOHAIBHBIM
[10Ka3aTeIeM, CTENIEHb C JeHCTBUTENILHBIM I0Ka3aTeNeM, JJorapu(M 4ucia,
CHUHYC, KOCUHYC M TAaHI'€HC IIPOU3BOJIBHOTO YNCIIA, OCTATOK 110 MOAYJIIO,
palMOHAIBHOE YU CIIO0, UPPALMOHAIBHOE YHACIIO0, MHOYKECTBA HAaTYPAJIbHBIX,
L(E€JIBIX, PALIMOHAIIBHBIX, IEHCTBUTEIBHBIX YUCE; YMEHHUE UCIIOIb30BATh
[IPU3HAKU JETMMOCTH, HAUMEHbIINN OOIIHI enuTeNb U HauMEeHblIlee o01ee
KpaTHOE, aAITOpUTM EBKIMAA NIpU PEIIEHUH 3a7a4; 3HAKOMCTBO € Pa3IM4YHbIMU
[MO3UIIMOHHBIMU CUCTEMAaMH CUUCIIEHUS; YMEHHUE BBIIIOJIHATH BIYUCICHUE
3HaYeHUH U MpeoOpa30oBaHUs BRIPAKEHUH CO CTEMEHIMU U JorapupmMamu,
peoOpa3oBaHus JPOOHO-PALMOHAIBHBIX BBIPAXEHUI; yMEHHE ONIEpUPOBATh
MOHATUSIMU: ITOCIIEI0BATEIBHOCTD, apu(hMeTHUecKasi Mporpeccus,
reoMeTpHUYECKasi POrpeccHsi, 0ECKOHEYHO yObIBarOIasi FeOMETpUYecKast
[IPOrpECCHsl; YMEHUE 3a1aBaTh I10CIEA0BATEIILHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHUE ONEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIIJIEKCHBIE YHMCIIA, MOAYJIb U apTyMEHT KOMIIJIEKCHOIO YUCIIA,
(dhopMa 3arncu KOMIUIEKCHBIX Yucell (TeoMeTpuiecKas, TPUrOHOMETpUYEecKas

v
anraAnauriacraal xmIaTr _rmmoaunnanuaTr _anudaioarariacriaa naticroua o

'YMeHHe onepupoBaTh MOHATHIAMU: PALIMOHAIBHBIE, HPPALlHOHAIIBHBIE,
MoKa3aTebHbIe, CTETIEHHBIE, TIorapu(MUUECKUe, TPUTOHOMETPHUYECKHUE
YpPAaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIIEPUPOBATh MOHIATHSIMMU:
TOKJIECTBO, TOXKAECTBEHHOE MPeoOpazoBaHme, ypaBHEHUE, HEPABEHCTBO, CUCTEMA,
YPaBHEHU W HEPABEHCTB, PABHOCUJIBHOCTh YPaBHEHHI, HEPABEHCTB U CHCTEM,;
YMEHUE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO Pa3INYHBIX
[MPUEMOB; PEIIATh YPABHEHHUS, HEPABEHCTBA U CHUCTEMBI C IAPAMETPOM;
[IPUMEHATH YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIS PEILEHUs

YMeHHe onepupoBaTh MOHATUSIME: QYHKIINS, YETHOCTh (PYHKITHH,
[MEePUOJNIHOCTD (PYHKIIUU, OTPAHUYEHHOCTh ()YHKITMH, MOHOTOHHOCTh (DYHKITHH,
PKCTpeMyM (YHKIIMH, HAUOOJIbIIIee U HAUMEHbIIIee 3HAaUCHHs (PYHKITUU Ha

[IDOMEKVTKE. HEIPEDbIBHAA D VHKIIMS. aCUMITOTHI rpadurka OVHKIIWK. IepBasd U




reoOMEeTPHUECKUI U (PU3NIECKUI CMBICI IPOM3BOIHOM, TIEpBOOOpa3Hasi,
oIpeIeIEHHBIN MHTErpall; yMEHUE HaXOAUTh aCUMIITOThI rpaduka GyHKIUY;
YMEHHUE BBIYUCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMIIO3ULIMY (PYHKIUI, HAXOUTh YpaBHEHHE KacaTelIbHON K rpaduKy (yHKIHMH;
YMEHUE HaXOIUTh IPOU3BOIHBIC 3JIEMEHTAPHBIX (QYHKIUI; yMEHHE
MICII0JIb30BATh MPOU3BOJHYIO ISl UCCIIEI0BaHUs GYHKLINH, HAXOAUTh
HanOOJIbIIINE M HAMMEHBIINE 3HAYCHUS (DYHKIIHI; CTPOUTH TpapuKu
MHOTOWIEHOB € MCII0JIb30BaHUEM alapara MaTeMaTHUYECKOro aHaAIIN3a;
[IPUMEHSTH MPOU3BOIHYIO JUISI HAXO0XKICHHS HAMITYUIIIEero perIeHus B
[IPUKJIQJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U (PU3NUYECKHX 3a/1a4ax;

'YMeHue ornepupoBaTh MOHATHAMU: TpapuK PyHKIIUN, oOpaTHast GyHKIUS,
KOMITO3MIUS (QYHKIMH, THHEIHAS QYHKIMS, KBaJpaTHUHast QyHKIH,
pannoHanbHast QyHKIHS, CTeeHHas (PyHKIUS, TPUrOHOMETpUYecKre (DYHKIIHH,
oOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIHH, TIOKA3aTeIbHAs U JIoTapupMUIecKas
(GyHKINN; yMEHHE CTPOUTDH TpadUKU H3YUCHHBIX (YHKITUH, BBITIOIHATh
npeoOpa3oBaHus rpaKOB QYHKIHIA, HCIIOIB30BaTh TpaduKy JUII U3ydSHUS
MPOIIECCOB M 3aBUCUMOCTEH, IPH PELICHUH 33434 U3 JIPYTUX YUeOHBIX
[peMETOBH 3a]au U3 PealbHOM )KU3HU; BEIPAXKaTh (HOPMYJIaMH 3aBUCHMOCTH
MEXXy BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U rpaduku QYHKIMIA JJIs1 peIIeHUs
ypaBHEHHI1, HEPAaBEHCTB U 3a]a4 ¢ IapaMeTpamMu; H300paxkaTh Ha KOOPAWHATHON

'YMeHue peniath TEeKCTOBBIC 33/Ia4H Pa3HbIX THUIOB (B TOM YHCIIC HA IMPOIICHTHI,
NIOJTM ¥ 9acTH, Ha IBUYKEHUE, pabOTy, CTOMMOCTh TOBAPOB M yCJIYT, HAJIOTH,
3a/1a4ur U3 00JIACTH YIIPABJICHUS JTUYHBIMHU U CEMEHHBIMU (DMHAHCAMH ),
COCTABIISATh BBIPAYKEHUSI, YPABHCHHUS, HEPABCHCTBA M UX CUCTEMBI 110 YCIIOBHIO
3a]]auu, UCCIIEJ0BATh MOJIYyYEHHOE PEIICHUE U OIIEHUBATH MIPABIOIOA00HOCTD
PE3yNbTAaTOB; YMEHUE MOJIEIUPOBATh PEAIbHBIE CUTYAIIMH Ha S3bIKe MAaTEeMAaTHUKH;
COCTaBJISITh BRIPAKCHHUSI, yPABHECHUS, HEPABCHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3a/1a4yM, UCCIE0BATh MOCTPOSCHHBIE MOJIEIH C UCTIOIB30BaHUEM armapaTa

'YMeHue onepupoBaTh MOHATUSAMU: CpeHee apupMETHIECKOe, MEIMaHa,
HanOoJIblIIee M HAMMEHbIIIee 3HaYeHUs1, pa3Max, AUCHEePCHsi, CTaHIapTHOE
OTKJIOHEHHE YUCJIOBOTO HA0Opa; yMEHHE U3BIIEKATh, UHTEPIIPETUPOBATD
H(pOpMalNIo, IPEACTaBICHHYIO B Ta0IMIIaX, HA TuarpaMMax, rpapukax,
OTpa)karoIlyI0 CBOMCTBA pealbHbIX MPOLIECCOB U SBJIECHUI; MPEACTABIATh
MH(pOPMAIHIO C TTOMOUIBIO TAOJIUI] U AUArPaMM; UCCIIE0BATh CTATUCTUYECKHUE

JAHHBIC, B TOM YUCJIC C IPUMCHCHHUEM T’pa(bI/I'-ICCKI/IX MCTOOOB U 3JICKTPOHHBIX
RN V=4

YMeHue onepupoBaTh MOHATUSAMU: CIIy4allHBIM OIBIT U ClydyaiiHOe COOBITHE,
BEPOSTHOCTH CIYYaiHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
MCII0JIb30BaHNEM TpaduIeCcKUX METO/I0B; IPUMEHATH (POPMYJIIbI CIIOKEHUS U
YMHOKEHUS BEpOATHOCTEH, (hopMyiTy OJTHOM BeposiTHOCTH, popmyny bepHyy,
KOMOMHATOpHBIE (PaKThl U (HOPMYJIbI; OLIEHUBATH BEPOSATHOCTU PEAIbHBIX
COOBITHI; yMEHHE ONIEpPUPOBATh MOHATUAMU: CllyyaiiHas BEIMUYMHA,
pacnpezielieHne BEpOsTHOCTEN, MaTEMAaTUYECKOe OXKHIaHue, TUCIIEPCHs U
CTaHJapTHOE OTKJIOHEHHE CIIy4aiiHON BEMYMHBI, QYHKIIUU pAacIpeeNeHUs U
[JIOTHOCTH PABHOMEPHOTO, MI0KA3aTEIbHOTO0 U HOPMAJIBHOIO pacpeAeIeHHI;
YMEHHE UCIIOJIb30BATh CBOMCTBA U3yYEHHBIX PACIIPEACIICHUN U1 PEILICHUS
3a]1a4; 3HAKOMCTBO C TIOHATHUSMU: 3aKOH OOJIBIIMX YHCEN, METO/IbI BHIOOPOUHBIX
VCCIIeIOBAaHMI; YMEHUE PUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
qrcell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE ONIEPUPOBATh
MOHATUSIMU: COYETaHUE, IEPECTAHOBKA, YUCIIO COYETAHUMN, YUCIIO IEPECTAHOBOK;




COCTABJISITh BEPOATHOCTHYIO MOJZIEJIb U HHTEPIIPETUPOBATH 1OJy4CHHBIN

'YMeHHe onepupoBaTh MOHATUSIMU: TOUKA, MPsAMasi, INIOCKOCTh, TPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMUMHA YTJIa, INIOCKUH YroJl, IBYTPaHHBIN yroil, TpEXTpaHHbIN
YTOJ1, CKPEILIMBAIOIIUECS TIPSIMbIE, MAPATIETbHOCTh U EPIEHAUKYISIPHOCTh
[IPSIMBIX U IJIOCKOCTEH, YTOJ MeXKIY MPSIMBIMHU, YTOJI MEKY MPSIMON U
[JIOCKOCTBIO, YTOJI MKy TNIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH,
paccTosiHuEe MEXY MPSMBIMH, PACCTOSTHUE MEXKY MJIOCKOCTSIMU; YMEHUE
MCIIOJIb30BATh MIPH PEIICHUH 3a7a4 U3YUYeHHBIC (DAKTHI U TEOPEMBI TUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mephbl 00bEKTOB OKPYKAIOIIETO MUPA; CTPOUTD
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'YMeHue onepupoBaTh MOHATHIAMU: TUIOIAAb (GUTYpPBI, 00BEM HUTYPBI,
MHOTOTPaHHHK, IPAaBIIBHBIII MHOTOIPaHHUK, CEYEHHE MHOTOTPaHHHKA, KYO,
napajiesienune i, mpu3Ma, nupamuia, purypa u HoBEpXHOCTh BPAIICHUS,
[VUTHH]P, KOHYC, I1ap, cdepa, Ioaas chepsl, oAb MOBEPXHOCTH
MTUPaMU/IbI, TPU3MBI, KOHYCa, HWIHHIPA, 00bEM KyOa, IPSIMOYTOIBHOTO
napaJuiesenure/a, TMPaMuIbl, TPU3MbI, HWIMHIPA, KOHYCa, I1apa, pa3BépTKa
MMOBEPXHOCTH, CEUCHHUSI KOHYCA U IIIJIMH/IPA, TapaJljIeTbHbIe OCH MM OCHOBAHHIO,
CeYeHHE 1I1apa, TIOCKOCTh, Kacaromasics cepbl, HWINHIPA, KOHYCa; yMEHHE
CTPOUTH CEUYCHHE MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPaHHUKH, (DUTYpPHI U
[OBEPXHOCTHU BPAILCHHS, HX CEYCHHSI, B TOM YHCIIE C IOMOIIBIO AJICKTPOHHBIX
CpEACTB; yMEHUE MPUMEHSATH CBOWCTBA FTEOMETPUIECKUX (PUTYpP, CAMOCTOATEILHO
(OpMyITHPOBATH ONPENEIECHHS N3y4aeMbIX (DUTYp, BBIIBUTATH THIIOTE3BI O
CBOWCTBaX M MPHU3HAKAX T€OMETPHUYECKUX (DUTYP, 000CHOBHIBATHUIIH
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YMmenne OICpHUPOBATH NOHATUAMM: IBUIKCHUC B IIPOCTPAHCTBE, HapaHHCHbHBIﬁ
[epEeHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
peoOpa3oBaHue 10100us, T0T00HBIE PUTYPHI; YMEHUE PACIIO3HABATH PABHBIC H
M0100HbBIE (PUTYPHI, B TOM YHCJE B IPUPOJE, UCKYCCTBE, APXUTEKTYPE;
MCII0JIb30BATh TCOMCTPUYCCKNEC OTHOIICHHA ITPU PCIICHUU 3aaa4; HAXOJUTb
reoMeTpUUYECKUEe BETMUUHBI (IJIMHA, YTOJ, IJI0a1b, 00bEM) MPU pelIeHUH 3a/1a4
3 IPpYyrux y‘IC6HBIX npeaMEToOB U U3 peaﬂLHOﬁ JKU3HU; YMCHHEC BBIYHCIIATD
reoMeTpUUYECKHEe BETMUUHBI (IJIMHA, YTOJ, II0a1b, 00BEM, IITOMAIL
[MOBEPXHOCTH ), UCIIONIb3Yys U3YUEHHbIE (POPMYJIIBI U METO/IbI, B TOM YHCIIE:
[JI0I0a/Ib IMOBEPXHOCTHU MHUPAMHUIBL, ITPU3MBbI, KOHYCA, HUJIMH/IPA, IIJIOIIA/1b
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YMmenue ONCpHUPOBATH NOHATUAMM: IPAMOYIT'OJIbHAA CUCTEMA KOOPAHUHAT, BEKTOP,
KOOPAWHATBI TOUKH, KOOPAWHATEI BEKTOPA, CyMMa BEKTOPOB, ITPOU3BCIACHUC
BCKTOPA Ha YK CJIO, PA3JIOKECHUE BEKTOPA I10 6a3I/IC}/, CKaJIIpHOC IMPOU3BCACHUC,
BCKTOPHOC MPOU3BCACHUEC, YI'OJI MCIKAY BEKTOpAMU,; YMCHHUEC UCIIOJIB30BATh
BCKTOpHBIfI n KOOpI[I/IHaTHHﬁ MCTOJ JJId pCHICHUSA TCOMETPUICCKUX 3a1ad U

RATAYT TTNVTTAX \IUPE'I—TLTY ITNAeTTMATOR
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'YMeHne BIOUpaTh OAXOASIINNA METOJ IJIsl PEIICHHS 3a]1a4l; TOHUMaHNE
3HAYUMOCTH MAaTEMATHKHU B H3yUYEHUH MPUPOTHBIX M OOIECTBEHHBIX MPOIIECCOB
U SIBJICHUI; YMEHUE PACIO3HABATh MPOSIBIECHNE 3aKOHOB MAaTEMATHKH B
MCKYCCTBE, YMEHUE NTPUBOJIUTH IPUMEPHI MATEMATUYECKUX OTKPBITHI

NOCCUNCKONW U MUNOROU MATEMATUYECKON HAVKU




HHEPEYEHDb 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I I1O

MATEMATHUKE
Kox IIposepsiemblii 3jIeMEHT COepPKAHUA

1 Hucna v BBIYMCICHUS

1.1 |HarypanpHble u nensie yncna. [TpusHaku AeIuMoCTy HENbIX YUCEN

12 ParonanbHble ynciaa. OOBIKHOBEHHBIE M JECSITUYHbBIE JPOOU, IPOLIEHTHI, OECKOHEYHbIE
[ePHOINICCKHE TPOooH

13 ApudmMeTrnaecKuit KOpeHb HaTypaJibHOH cTeneHu. J[elcTBus ¢ apuMEeTHICCKUMH
KOPHSIMU HAaTypaJIbHOW CTETIEHU

1.4  |Creness c 1enbIM HokaszareneM. CTeneHb ¢ paluoHAIbHBIM IoKa3aTeneM. CBolcTBa

15 CuHyc, KOCHHYC ¥ TAaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apTyMEHTa

1.6  Jlorapudm uncna. JlecaTH4UHbIE U HATYpAJIbHBIC JIOTAPH(PMBI
JlelicTBUTENbHBIE YUCTa. ApH(PMETHUYECKHE ONIEPALUH C JeHCTBUTEIbHBIMU YHCIIaAMHU.

1.7 [IpuGnuxénnsie BEIYUCIICHUS, IPABHIA OKPYTJICHHS, TPUKU/IKA U OI[CHKA Pe3yJIbTara
BBIYMCIICHUN

1.8 |[IpeoOpa3oBaHue BRIpOKCHUN

1.9 |[KommiekcHble yucia

2 'Y paBHEHUs U HEPAaBEHCTBA

2.1  |enbie u qpoOHO-palIMOHANBHBIC YPABHEHHS

2.2  |UppanumoHanbHble ypaBHEHUS

2.3  |TpuroHomeTrpuyeckue ypaBHEHHS

2.4  [loka3aTenbHble M JOorapu(pMUUECKUe YPaBHEHUS

2.5  |Lenble u 1poOHO-pallMOHATbHbBIE HEPABEHCTBA

2.6 |UppammoHaibHbIe HEpAaBEHCTBA

2.7  [[loxa3aTenpHBIE U JOTapUPMHUECKUE HEPABEHCTBA

2.8  [TpuroHomerpuyecKkre HEpaBEHCTBA

2.9  |Cucrembl M COBOKYITHOCTH YpPaBHEHHH U HEPABEHCTB

2.10 |YpaBHeHUs, HEPABEHCTBA U CHCTEMBI C ITApaMeTpaMu

2.11 |Matpuna cucTeMbl JMHEWHBIX yYpaBHEeHUI. OnpeaennTeah MaTPULIBI

3 DyHKIMY U TpaduKH

31 DyHk1us, crocoOsl 3aganus GyHkuun. I'padux Gynkuun. BzaumHo oOpaTHble GyHKINH.
Yérapie 1 HeuétHbIe dyHKuuu. [lepuoanyeckrne GyHKIUN
OO6nacTh ornpeieneHuss 1 MHOXKeCTBO 3HaueHui pyukiuu. Hymu ¢pynkiuu. [IpomexyTtku

3.2 |3HaKonmocTosHCTBa. [IPOMEKYTKM MOHOTOHHOCTH (PYyHKIIMK. MaKCUMyMBI i MUHUMYMBI
dyukuuu. Hanbonpliee  HauMeHblee 3HaueHNe QYHKIIMY Ha IPOMEXKYTKE

33 CrenenHast GyHKUUS C HATYPaJIbHBIM U LEJIbIM MoKa3aTeneM. E€ cBoiicTBau rpaduxk.
CoticTBa M Tpad UK KOPHS 71 -0 CTCIECHH

3.4  |[TpuroHomerpuyeckue (yHKIIMH, UX CBOWCTBA U TpapUKU

3.5  [[HokazaTtenbHas u jorapudmuyeckas QyHKIMH, UX CBOWCTBA U rpaUKu

36 Touku paspsiBa. AcumnToThl rpadukoB GyHKuui. CBONCTBA PYHKIIMIA, HENPEPHIBHBIX HA
OTpe3Ke

3.7  [ocnenoBaTeabHOCTH, CHOCOOBI 33JJaHUS MOCIIEIOBATEIbHOCTEN

3.8  |Apudmernueckas U reoMmeTpuueckas nporpeccuu. Popmysna ClI0XHbBIX IPOIIEHTOB

4 Hauana MaTeMaTH4ecKOro aHajin3a




4.1

[TpounzBoanas pyukmuu. [Ipon3BoaHBIE 2JIEeMEHTAPHBIX (PYHKITUH

[IprMeHeHre TPOM3BOIHON K UCCIEIOBAaHMIO (DYHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBI.

4.2 HaxoxaeHne HauboIbIIero ¥ HaMMEHbIIEro 3Ha4eHus PYHKIMY Ha OTpe3Ke
4.3  [[IepooOpaznas. MHTETpan

9) MHoO>KecTBa U JIOTUKa

5.1  |[MHoxecTBO, oniepanuu HaJl MHOKecTBaMu. Jlnarpammel Diinepa - Benna
5.2  loruka

6 BeposiITHOCTh M CTaTUCTHKA

6.1 |OmucarenbHas CTaTHCTHKA

6.2 |BeposiTHOCTD

6.3 |KomOuHaTopuka

7 ['comerpus

7.1  |®urypsl Ha MIOCKOCTU

7.2  |[IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE

7.3  |MHOTOrpaHHHMKHU

7.4  [Tena v MOBEPXHOCTH BpaICHUS

7.5 |[KoopauHaTsl 1 BEKTOPHI







