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MHNOACHUTEJBHASA 3AIINCKA
Hannast paboyast mporpamma opueHTupoBana Ha ydamuxcs 10 -11 knacca, pazpaboTaHa Ha OCHOBE CIIEIYIOIIHUX JOKYMEHTOB:
1.®enepanbHbIi TOCYIaPCTBEHHBIN 00pa30BaTeNbHBIA CTAHIAPT OCHOBHOTO 001ero odpa3zoBanus. [Ipuka3 MunucrepcTBa o0pa3oBanus u Hayku PO
ot 17.12.2010 r Ne 1897;
2. OyHIaMEHTAIBHOE PO COoAepKaHus 001Iero oopa3zoBanus. -4-¢ uz., nopad. — M. : [Ipocsemenue, 2011. — (CtrarmapTsl BTOPOTO TOKOJICHHUS ).
3. IporpamMmbl pa3BuTHs U GOPMUPOBAHUS YHHUBEPCAIBHBIX YUEOHBIX JeHCTBHI ISl cpeHero (M0IHOro) obmero oopasosanus. — M.: IIpocsemenue, 2010.-(CtangapTs
BTOPOTO HOKOJIGHI/IH);

4. KoHnernus pa3BUTHS MaTeMaTU4Ieckoro oopazoBanus B Poccuiickoii denepamnum.

IIporpamma cooTBeTCTBYET YUeOHUKY YUeOHHUK U 331a4HUK «AnreOpa u Hayana Maremarudyeckoro aHanusa. 10 kiace.11 knace . bazoBslil u
yryonenusiit ypoau» A.I'. Mopakosud, B.I1. CemenoB, MockBa «Muemosunra» 2019r,2020. Beirycka.u I'eomerpus — 10-11 kiace, aBrop
JI.C.Artanacsn. B.®.byry3os, C.b.Kagomues u np.

B cootBercTBum ¢ Konnenuueit pa3BuTus MaremMatndeckoro oopazoBanus B Poccuiickoit denepannu BBIICISAIOTCS TPH HAIPABICHUS TPEOOBaHUI K
pe3yabTaTaM MaTeMaTH4ecKoro o0pa3oBaHUs:

1) TIpakTHKO- OPHEHTHPOBAHHOE MaTeMaTHUECKOE 00pa3oBaHue (MaTeMaTuKa JJisl KU3HH);
2) Marematuka JUisl KCIIOJIb30BaHus B ipodeccuu;
3) Topueckoe HampaBieHUE, HA KOTOPOE HAIIEJICHBI T€ 00YJaIONIHECs], KOTOPBIC MJIAHUPYIOT 3aHUMAThCsI TBOPUYESCKOM U MCCIIEI0BATEIbCKOM

paboToii B 061acTu MaTeMaTUKH, (PU3UKH, SKOHOMUKHU U JIPYTUX 00JIacTAX.

JTH HANIPABJICHHUS PEAJM3YIOTCH B ABYX 0JI0Kax TpeOOBaHUil TpeOOBaHMIl K pe3yJbTaTaM MaTeMaTH4ecKoro oopasosanus. Ha yriuyoaennom
YPOBHE:

. BLIHYCKHI/IK Hay4YuTCAd B 10-11-m xmaccax: AJId YCTICTITHOT'O IMPOJOJIKCHUA O6pa30BaHI/I${ Mo CICHHUAJIbHOCTAM, CBA3AHHBIM C ITPUKJIAIHBIM
HUCITIOJIB30BaAHHUEM MAaTCMATHKH.

. BLIHYCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYYUTLCA B 10-11-m kmaccax: AJI obOecrieueHUs BO3MOKHOCTH YCHICUIHOT O ITPOAOJIZKCHU A 06pa3OBaHI/IH
110 CIICHUAaJIbHOCTAM, CBA3aHHBIM C OCYHICCTBJICHUEM H3y‘1HOI71 M HCCIICI0BATEIILCKOM JCATCIBHOCTHU B 00J1aCTH MAaTEMATHKH U CMEXKHBIX HayK.



IInanupyemsblie npeaMeTHsble pe3yabTaThl ocBoeHuss OOII OO0

MartemaTuka: anreﬁpa U HAYAJIa MAaTEMAaTHY€CKOro aHa/Iu3a, recoMeTpus

Yriy01eHHbl ypOBeHb
«CHCcTeMHO-TeopeTHYeCKHe Pe3yJIbTaThI»

Paznen Il. BoINyCKHUK HAYYHTCS IV. BoIyCKHHMK MOJYYHT BO3MOKHOCTh HAYYHTHCS
Hean Jl1s ycrienmHoro npo1oJKeHus: 00pa3oBaHUs s obecneyuerust 603MONCHOCIU YCHEUHO2O
0CBOEHHUS IO CIIEIHAIBHOCTM, CBI3AHHBIM C ITPUKJIATHBIM UCIIOIB30BAHUEM | NPOOOINCEHUS 0OPA308AHUSL NO CREYUALLHOCTIAM,
npeamMera MaT€MaTHuKHU CBA3AHHbIM C OCyuecmeleHuem Haquoﬁ u
uccne008amenbcKou 0essmenbHoCmu 6 001acmu
mMamemamuKu U CMENHCHbIX HAYK
TpedoBanus Kk pe3yabTaTam
dnemenmaol CBOGOIHO OIEPHPOBATh MOHSTHSAMH: KOHEYHOE MHOXECTBO, | Jocmudicenue pesynsmamos pazoena ll;
meopuu DIIEMEHT  MHOXECTBA,  MOJMHOKECTBO,  IEPECEUECHHE, | ONEPUPOEAMb NOHAMUEM ONPeOeNeHUs, OCHOGHBIMU
MHOMCECME U 00beIMHEHNE U PA3HOCTh MHOYKECTB, YHCIIOBBIE MHOYKECTBA Ha suOamu onpeoeneHull, OCHOBHbIMU 8UOAMU MEOPEM,
mMamemamuy KOOPJIMHATHOM MpPSIMOM, OTPE30K, MHTEPBAN, MOJYUHTEPBAI, | NOHUMAMb CYMb KOC6EHHO20 00KA3AMENbCMEa;
ecKoil NPOMEXYTOK  C  BBIKOJOTOHM  TOYKOH,  Tpaduyeckoe | onepuposamv NOHAMUAMU CHEMHO20 U HECHEeMHO20
J102UKU NpeICTaBICHUE MHOXKECTB Ha KOOPIHHATHO# MIIOCKOCTH; MHOdICECMEA;

3a7aBaTh MHOKECTBA MEPEUUCICHUEM U XaPAKTEPUCTUUECKUM
CBOICTBOM;

ONEpUPOBATH MMOHSATHUSIMU: YTBEPKIAECHHUE, OTpHIIAHUE
YTBEPXKACHUA, UCTUHHBIC U JIOXKHBIC YTBCPXKICHHA, IMPUYIWHA,
CIIEICTBUE, YACTHBIK  cilydyail  OOIIEro  yTBEPXKACHWS,
KOHTPIPUMED;

MPOBEPATH NPUHAJIEKHOCTD IIEMEHTA MHOXKECTBY;

HAaXOJUTh TepecedyeHne U OObEeTUHEHHE MHOXKECTB, B TOM

NPUMEHAMb Memoo0 MamemMamuieckou UHOYKYuu 0s
NPOBeOeHUsl PACCYHCOCHULL U OOKA3AMENbCME U NPU
peuleHul 3a0au.

B nogceonesHotl sHcuzHu 1 npu uzyueHuu Opyaux
npeomemos:

UCNONb308AMb MEOPEMUKO-MHONCECMBEHHBLU A3bIK U A3bIK
JIO2UKU OJis ONUCAHUSL PEalbHbIX NPOYECCO8 U AGIEHUI,
npu peweHuu 3a0ay Opy2ux yueOHvix npeomemos

1 v
34ecb v ganee: 3HaTb onpegesieHne NOHATUA, 3HATb U YMeTb 060CHOBbIBATH CBOMCTBa(I'IpI/I3HaKM, €C/In OHU eCTb) NMOHATUA, XapPaKTepn3oBaTb CBA3UN C APYTMMU MOHATUAMMN,
npeacrtaBnAaa ogHO NOHATUE KaK 4acCTb LLeZIOCTHOro KomnJsiekca, UCNnoa1b30BaTb NOHATHNE U €ro CBOWCTBa npuv npoeeaeHnn paCCV)'KAEHVIVI, AOKa3aTenbCTs, peweHnn 3agau.




YHCclie MPEJCTABIEHHBIX TpaUuecKy Ha YHMCIOBOW MPSIMON U
Ha KOOPJAMHATHOM TIJIOCKOCTH;

MIPOBOANTH JOKAa3aTENbHbIE PACCYXKIACHHS ISl O0OOCHOBAHMS
HMCTUHHOCTHU yTBEPKJICHUH.

B nogceonegnotl sHcuznu u npu uzyuyeHuu Opyaux npeomemos:

UCIOJIb30BaTh YHCJIOBBIE MHOXECTBA HA KOOPAMHATHOU
OpsIMOM M Ha KOOPAMHATHOM IUIOCKOCTH JJIsi OIMCAHMSA
peanbHBIX MPOLIECCOB U SBJICHUM;

IIPOBOJUTH  JOKA3aTEIbHBIE pAacCyXACHUS B CHTyalUsax
IIOBCEIHEBHOM JKWU3HM, IpU pEUICHUHM 3aJad U3 JpYrux
IIPEAMETOB

Yucna u
GbIpadsCceHUA

CBOOOJIHO OmMepupoOBaTh TOHATHUSMHU: HATYPAIBLHOE YHCIIO,
MHOXECTBO HATypaJbHBIX YHCEN, IEJ0€ YHUCIO0, MHOXKECTBO
LEJBIX 4YHCENl, OOBIKHOBEHHAas JApoOb, JecATHYHAs JpoOb,

CMEIIAHHOE YHUCJIO0, pPAlMOHAIBHOE YHCIIO, MHOXKECTBO
palMoOHABHBIX ~ YWCEN, HWPPANUOHATIBHOE YHCIIO, KOPECHb
CTCIICHU n, HeﬁCTBHTCHBHOG YHuCJIo, MHOXKECTBO
JNCUCTBUTEIBHBIX YHCENI, TEOMETpUYEeCKas WHTEPIpEeTans
HaTypa.TII)HI)IX, I ECIbIX, paHI/IOHa.TII)HI)IX, HeﬁCTBHTeJ’IBHBIX
YHCElT,

MOHUMAaTh U OOBSACHATH PA3HUIY MEXKIY MO3UIMOHHON H
HETO3UIIMOHHON CHCTEMAaMU 3aIlMCH YHCET;

MEepPEeBOUTh 4YHCIa M3 OJIHOM CHCTeMBbI 3amucH (CHCTEMBI
CUHCTICHHS) B IPYTYIO;

AOKa3bIBaThb W HMCIIOJIB30BATH IMPU3HAKU OCIMMOCTU CYMMBI U
MMPOU3BCACHUA IIPHU BBINIOJIHCHUA BBIUWCIICHUN U pEeIICHUN
3ajad4;

BBIIIOJIHATE OKPYIJICHUC palWMOHAJIBHBIX W HpPpPAlUMOHAJIBHBIX
YHCeI ¢ 3aJaHHOM TOYHOCTBIO;

CpaBHMBAThH JICHCTBUTENbHBIC YUCIIa PAa3HBIMU CIIOCOOAMH;
yIOPSI0YNBATh YHCIIA, 3allMCAaHHBIC B BUJE OOBIKHOBEHHOU U
JECATUYHON JpoOH, YKCIIa, 3alMMCaHHBIE C HCIOJIb30BAHHEM
apu(PMEeTUYECKOro KBAJPATHOTO KOPHS, KOPHEH CTeleHu

Jlocmusicenue pesynomamos pazoena ll;

C80000HO ONEpUPOBaAMb YUCTOBLIMU MHOHCECMBAMU NPU
peutenuu 3a0ay;

NOHUMAMb NPUYUHBL U OCHOBHbBLE UOEU PACUIUDEHUSL
YUCTIOBIX MHONCECTNE;

81a0emsb OCHOBHbIMU NOHAMUSAMU MeopUul 0eIUMOCmU NPU
peuleHuy CmaHoapmusix 3a0ay

umemsv 6a308vle NPeOCmasieHus 0 MHOMCECHBE
KOMNJIEKCHbIX YUCel;

CB00O0O0HO BbINOIHAMb MONCOECMBEHHbIE NPEeobPA306aAHSL
MPULOHOMEMPULECKUX, TI02aAPUDMUYECKUX, CIEeNeHHbIX
BbIPANHCEHULL,

enadems gopmynot 6unoma Hetomona,

NpUMEHAMb NPU peuleHuu 3a0a4 meopemy o TUHeHOM
npeocmasnenuu HOJ/I;

npumeHams npu peutenuu 3a0a4 Kumaiickyio meopemy oo
ocmamxkax,

npumensims npu pewenuu 3aoay Manyo meopemy @epma

YMemb 8bINOHAMb 3ANUCL YUCLA 8 NOZUYUOHHOU cucmeme
cuucnenus,

NPUMEHAMb NPU peueHUU 3a0ay meopemuKo-yucio8sle
dynKyuu: yucno u cymma oerumenetl, PyHKYuo




ooublIe 2;

— Haxoauth HOJl u HOK pa3ubiMu criocobamu ¥ UCTIONB30BATh
WX IpU PEIICHUH 3a/a4;

— BBINOJIHATH BBIYUCICHUS W TIPeoOpa3oBaHUs BBIPAKCHHH,
COZICpIKAIlIMX JICUCTBUTENIbHBIE YHCIIAa, B TOM YHCJIE KOPHU
HATypaJbHbIX CTEIICHEM;

— BBINOJIHATH CTaHJAPTHBIE TOXJICCTBEHHBIC IIPEOOpa30BaHUS
TPUTOHOMETPUUYECKUX, Jorapu(PMHUYECKUX, CTEIIEHHBIX,
HPPAIMOHATIBHBIX BBIPAKECHUH.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

—  BBINOJIHATD U OOBSICHATH CPABHEHUE PE3YJIHTATOB BHIYMCICHUI
MpU  PCIICHWH MPAKTUYSCKUX 3a]a4, B TOM  YHCIE
MPUOTKEHHBIX BBIYUCICHUN, HCIONB3YS pas3HbIE CIOCOOBI
CpaBHECHMI;

— 3amuChIBaTh, CPaBHUBATh, OKPYIJISITh YHCJIOBBIE JaHHBIE
pEabHBIX BEJIWYUH C UCHOJIB30BAaHHUEM pPAa3HBIX CHUCTEM
U3MEpEeHHUS;

COCTaBIISITh M OLIEHUBAThH Pa3HBIMU CIIOCOOAMU YHCIIOBBIE
BBIPKCHUS TIPU PEIICHUH MPAKTHYSCKUX 3a/1a4 M 3a/1a4 U3
JPYTrUx y4eOHBIX MPEeIMETOB

Diinepa;

NPUMEHAMb NPU peleHuu 3a0ay yenuvie opoou;
NPUMEHAMb NPU peueHUU 3a0a4MHO20UIeHbl C

OeticmeumenbHbuIMU U YerblMu Kodghguyuenmamu,

671a0emb NOHAMUAMU NPUBOOUMDLI U HENPUBOOUMDBLLL

MHO2OYIER U NPUMEHANb UX NPU pelueRUU 3610(11{,'

npumenams npu peutenuu 3a0ad OCHO8HYI0 meopemy

aneeopwi;

NpUMEHAMb NPU peuleHuy 3a0ay npocmeuuiue QyHKyuu

KOMNIIEKCHOU NePeMEeHHOU KaK 2eoMempuiecKue
npeoobpazosamsl

Ypasnuenus u
Hepagencmea

— CBobogHO OTIepUPOBATh MOHSTUSIMU: ypaBHEHUE,
HEPAaBEHCTBO, DPABHOCWIIbHBIE YpPAaBHEHUS U HEPaBEHCTBA,
YPaBHEHUE, SBIAIOIIEECH CIEICTBUEM JPYroro ypaBHEHHS,
YpaBHEHHUsSI, PAaBHOCHIIbHbIE Ha MHOXKECTBE, PaBHOCUJIbHbBIE
npeoOpa3oBaHusl ypaBHEHUH;

— pemiath pa3Hble BUJbl YPAaBHEHHUI U HEPABEHCTB U UX CHUCTEM, B
TOM 4YHCIIE€ HEKOTOpblE ypaBHEHUS 3-U M 4-U CTENeHEW,
IpoOHO-pallMOHAIbHBIE U UPPALMOHAJIBHBIE,

— OBJIAJIETh OCHOBHBIMH TUTIAMU MOKa3aTeNbHbIX,
Jorapu(MUUECKUX, UPPALMOHAIIBHBIX, CTEIIEHHBIX ypaBHEHUI
U HEPAaBEHCTB M CTaHAAPTHBIMU METOJAMHM HX pPEIICHUH H
IIPUMEHSTh UX MPU PEIICHUH 3a/1a4;

Jlocmuoicenue pesynomamos pazoena ll;

Cc60000HO onpedensimb mMun U 6blOUPAMb Memoo
peuleHusi  NOKA3AMENbHbLIX U J102apUPMUYECKUX
YpaeHeHul U HepageHCms, UppayUoOHAIbHBIX YPAGHEHUT
U HepageHcmes, MPUSOHOMEMPUUECKUX VPAGHEHUl U
HepageHCcma, Ux cucmem,

€80000HO pewiams cucmeMmbl TUHENUHbIX YPAGHEHU,
peulams OCHOGHble MUNbl YPAGHEHUl U HEPABEHCMSE C
napamempamu;

npuMeHams npu peuieHuu 3aday Hepagencmea Kowi —
bynaxoeckoeo, bepnynnu,

uMemv npeocmagieHue 0  HepaseHcmeax mexcoy




MIPUMEHATH TeopeMy be3y K pelieHno ypaBHEHUH;

IIPUMEHATh TeopemMy Buera mng  pemieHuss HEKOTOPbIX
YpPaBHEHUH CTENEHU BbIIIE BTOPOI;

IIOHUMATh CMBICII TEOPEM O PAaBHOCHJIBHBIX U HEPABHOCHIIbHBIX
npeoOpa3oBaHUsAX YPAaBHEHUN M YMETh UX JOKa3bIBaTh;
BJIAJIETh METOJAMHU pELICHUs YPaBHEHUM, HEPABEHCTB U UX
CHCTEM, YMETb BBIOMpPATh METOJ PELICHUS M OOOCHOBBHIBATH
CBOI BBIOOD;

HCIO0JIb30BaTh METOJ MHTEPBAJIOB JUIsl PELLIEHUS HEPABEHCTB, B
TOM YHUCIIe JPOOHO-PAlMOHANBHBIX M BKJIIOYAIOMIMX B CeOs
HPPALMOHAIIbHBIE BBIPAKEHNUS,

pemiarty anreOpanvyeckue YpaBHEHHMsS W HEPAaBEHCTBA M HUX
CHCTEMBI C TapaMeTpamH anreOpandecKuM U rpadudecKuM
METOAaMU;

BJIa/IETh Pa3HbIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;
pelaTh ypaBHEHUs B LENbIX YUCIIAX;

n300paxkaTb ~ MHOKECTBA Ha  IUIOCKOCTH,  3aJaBaeMble
YpaBHEHUSIMH, HEPABEHCTBAMHU U UX CUCTEMaMH;

CBOOOJTHO HCIOJIb30BaTh TOXKJECTBEHHBIE MpeoOpa3oBaHus
IIPU PEIICHUH YPABHEHUM U CUCTEM YPAaBHEHUI

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJIATh M pellaTh ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI
IIPU PELICHNH 33134 IPYTUX YUeOHbBIX IPEIMETOB;

BBITIOJTHATh OLICHKY paBI0N0100Us pe3yIbTaTOB,
MOJIy4a€MbIX ~ IPHU  PEUICHUH  pa3jMyYHbIX  YpaBHEHH,
HEPaBEHCTB U UX CHCTEM MPH PEIICHUH 3a/1a4 JPYTUX yueOHbIX
MIPEIMETOB;

COCTaBIATh M pElIaTh YPAaBHEHHS W HEPABEHCTBA C
napameTpamMM Tpd  pelIeHUuH 3aJad  JIPYrux  y4eOHbIX
MIPEIMETOB;

COCTaBJISITh YPABHEHME, HEPABEHCTBO WM HX CHUCTEMY,

cpe()HuMu CmeneHHbviMu




ONMCBHIBAIOIIME PEAIBHYI0 CHUTYallMI0 WIM IPUKIAJIHYIO
3a7a4y, MHTEPIPETUPOBATH MTOJTYyUYECHHBIE PE3YJIbTATHI;

—  HCIOJIb30BaTh IIPOrPAMMHBIE  CPEACTBA IIPU  PELICHUHU
OTJIEJIbHBIX KJIACCOB YPABHEHUIN U HEPABEHCTB

Dyukyuu

Brnaners mOHATHSIMHU: 3aBUCUMOCTD BEJTUYNH, (PYHKIUS, apryMEHT
U 3HaueHue (PyHKIMH, 00JIaCTb ONPEAETICHNUS U MHOXKECTBO
3HaYeHUH PYHKUIUH, rpauK 3aBUCUMOCTH, TpaduK QyHKINH,
HYJIH QYHKIMH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pAacTaHHUE
Ha YHUCIIOBOM IIPOMEXKYTKE, yObIBAHUE HA YHCIOBOM
IIPOMEXYTKE, HauOoJIblllee U HaUMEHblIlee 3HaUeHne PYHKIIUU
Ha YUCIIOBOM IMPOMEXKYTKE, IIepHOArIecKas PyHKIUS, TEPHOI,
4yeTHas ¥ HedyeTHast QyHKIUK; yMETh IPUMEHSTh 3TH NOHATHUS
IIpY pELICHUH 3a]1aY;

BJIAJICTh ITOHATUEM CTelIeHHasi QYHKLUSA; CTPOUTH €€ IpapuK U
YMETh IPUMEHSTh CBOMCTBA CTENICHHON (PYHKITUH MIPH
pELIECHNN 3a]1a4;

BJIQ/IETh NOHATUSMH MTOKa3aTelnbHast PYHKIINS, YKCIIOHEHTA;
CTPOUTH UX TPaQUKH U yMETh IPUMEHATH CBOUCTBA
MOKa3aTeabHON (QYHKIUH MPU PELICHUH 3a/1a4;

BJIAJIETh MOHATHEM JlorapupMudeckas GyHKINS; CTPOUTH €€
rpaduK U yMeTh IPUMEHSTH CBOWCTBA JIOrapu(pMUYECKOM
(GYHKLINU TpU pelIeHuH 3a1a4;

BJIQ/IETh NOHATUSIMU TPUTOHOMETpHUUECKHE QYHKIIUU; CTPOUTH UX
rpaduKu ¥ yMETh IPUMEHSTh CBOMCTBA TPUTOHOMETPUUECKUX
GyHKIUI Npu peleHny 3a/1ay;

BJIAJICTh MOHATHEM 0OpaTHast QYHKIUUS; TIPUMEHSTh 9TO OHSATHE
IIpH pelIeHNH 33]1aY;

OPUMEHSTH [IPU PELICHUH 331a4 CBOMCTBA (DYHKIIMIA: YETHOCTD,
MEePUOJUYHOCTD, OTPAHUYEHHOCTb;

OPUMEHSTH IPU PELICHNUH 33/1a4 IpeoOpa3oBaHus IpadKOB
byHKIHIH;

BJIa/IETh NOHSITUSMH YUCIIOBAs MIOCIIEI0BATEIBHOCTD,
apudmeTrnyeckas 1 reoMeTpuiecKas mporpeccus;

Jlocmusicenue pesynomamos pasoena 11;

enadems NOHAMUEM ACUMNINOMbL U YMEeMb €20 NPUMEHAMb
npu peuteHuy 3a0ay;

NPUMEHAMb MemoObl peuleHus: NPOCMetuux
ougpepenyuanvHvIX ypasHeHull nepeozo u Mmopo2o
Nnops0Kos




IIPUMEHATH [IPYU PELICHNU 3aJa4 CBOMCTBA U IIPU3HAKU
apu(METHYECKON ¥ TEOMETPUIECKOI MPOTPECCHIA.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux y4eoHwix
npeomemos:

— ompeaeniaTb no rpadpukaM M HUCHOJNb30BaTh JUISL PELLEHHs

NPUKIAAHBIX 3aJad CBOMCTBAa pEaIbHBIX MPOLECCOB U
3aBUCUMOCTEH (HauOOJbIIME M HAWMMCHBIIMEC 3HAYCHUS,
MPOMEXYTKH  BO3pacTaHusi #  yObIBaHUS  (YHKIHH,

IIPOMEXYTKH 3HAKOMOCTOSIHCTBA, aCUMITOTHI, TOUKH Ieperuoa,
MepUOJ U T.I1.);
— MHTEpPOpPETUPOBATH CBOMCTBA B
MIPAaKTHUYECKOW CUTYALUH;.
OIpeseNATh 0 rpaduKaM MpoCcTeHIIe XapaKTepUCTUKH
MEePUOJNYECKHUX IIPOLIECCOB B OMOJIOTUH, SKOHOMUKE, MY3bIKE,
pasuoCBsI3M U Ap. (AMIUIMTYAA, HEPUOJ U T.I1.)

KOHTEKCTE KOHKPETHOM

Dnemenmui
Mmamemamuy
ecK020
ananuza

Bragers moHsiTHEM 0ECKOHEYHO YOBIBAIOIIAS T€OMETPHUYESCKAS
Mporpeccusi ¥ yMeTh MPUMEHSATH €ro IpU PEelIeHUH 3a1a4;

MPUMEHSITB JUTS PEIICHUS 33]1a9 TEOPHUIO TIPEJICIIOB;

BIIAJICTh MOHATUSIMHU OCCKOHEYHO OOJIBIINE U OECKOHESYHO MaJlbIe
YHCIIOBBIC TTOCIIEAOBATEIILHOCTA U YMETh CPaBHUBATH
OCCKOHEYHO OOJIbIINE U OECKOHSYHO MaJlbIe
[MOCJIEI0BATEILHOCTH;

BJIAJICTh MMOHSTUSAMU: POU3BOAHAS (YHKIIMU B TOYKE,
MPOU3BOIHAS (PYHKIINH;

— BBIUMCIIATH TPOM3BOJHBIC 3JIEMECHTApHBIX (QYHKIUHA H UX
KOMOMHAIIHIA;

— HCCIenoBaTh (YHKIIUU HA MOHOTOHHOCTB M SKCTPEMYMBI;

— CTpoWTh TpadUKH M NPUMEHATh K PEHICHUIO 3ala4, B TOM
YHCIIe C MapaMeTPOM;

— BJIAJIETh MOHATHEM KacaTeibHas K TpaduKy QyHKIHHA U YMETh
MPUMEHSITh €T0 TIPH PEIICHUH 3a7ad;

— BJIAJETh MOHATUSAMH MEepBOOOpazHast GYHKIUS, ONPEICICHHbII
UHTETpa,

Jlocmusicenue pesynomamos pazoena 11;
Cc80000HO  61a0emb  CMAHOAPMHBIM
MamemMamuyecko2o — amaiuza - 0is
NPOU3B00HBIX PYHKYUU OOHOU NEPEMEHHOLL,
C60000HO NpUMEHAMb annapam MamemamuiecKko2o
aHanuza ons UCCre008anus (QYHKYul u NOCMpOeHUs:
epaguxos, 8 mom wucie Uccie008anUs Ha 8bINYKIOCHb,
onepuposams NOHAMuUEM NepeoodOPA3HOL PYyHKYUU O
peulerus 3a0au,

061a0emb  OCHOBHbIMU C8eOeHUAMU 00 uHmezpae

annapamom
6blUYUCTIEHUA

Hvromona—Jletibnuya u e2o npocmeuiux
NPUMEHEHUAX,
onepuposama 8 CMAaHOapmHbvIX cumyayusx

NPOU3BOOHBIMU BbICUUUX NOPAOKOS,

yMemb NpuMeHAmb NpU peuleHuu 3a0ad  Ceolcmed
HenpepuLeHbIX QYHKYULU,

yMemb NpUMEHAMb NPU  peuleHuy 3a0ay meopembl
Betiepwumpacca,




— TpuMeHATh TeopeMy HproToHa—JIeliOHUIIAa 1 ee CIIeNCTBUS IS
penieHus 3aiay.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux yueomvix
npeomemos:

— pemarh NPUKIAIHBIC 33/la4d U3 OHOJIOTUH, (HU3UKU, XHMUH,
SKOHOMHKH ¥  JIDYT'HX  TPEJAMETOB,  CBS3aHHBIE  C
MCCIICIOBAaHHEM XapPaKTEPUCTHK MPOIECCOB;

—  UHTEPHPETHPOBATH NOJYUYCHHBIC PE3YJIbTATHI

—  yMemb  GLINOJHAMb  NPUOIUNCEHHBIE — GbIYUCTEHUS.
(MemoObl  pewieHusi  ypasHeHull, BbIUUCTICHUS
onpeoeneHH020 UHme2paia);

—  yMemb NPUMEHAMb HPUTOJICEHUE NPOU3BOOHOU U
onpedeneHHo20  uHmezpana K - peweHuro  3a0ay
ecmecmeo3HaAHUsL,

—  e1ademov NOHAMUAMU emopasi npou3e00Has,
BLINYKIOCHb 2PAPUKA QYHKYUU U yMemsb Ucciedosanbs
@DYHKYUIO HA BLINYKIOCHD

Cmamucmuxk
a u meopus
6epoaAmHocm
eil, 102uKa u
KomoOunamop
uKa

OrniepupoBaTh OCHOBHBIMU ONTUCATEIBHBIMHU XapaKTEPUCTUKAMHU
YHCIIOBOTO Habopa, MOHSATUEM I'eHepaibHAsl COBOKYITHOCTh U
BBIOOPKOI1 U3 Hee;

— OIEPHPOBATh IMOHSATUSMHU: YACTOTA M BEPOSTHOCTH COOBITHS,
CyMMa ¥  TPOU3BEICHUE  BEPOSTHOCTEH,  BBIYUCIATH
BEPOSTHOCTH COOBITHI Ha OCHOBE IOJICYCTA YHCIIA UCXOJIOB;

— BJIAJETh OCHOBHBIMU MOHATHSAMH KOMOWHATOPUKU U YMETh UX
MIPUMEHSATD MPU PEIICHUH 3a/1a4;

— UWMETh MPEACTaBICHUE 00 OCHOBaX TEOPHUH BEPOSATHOCTEH;

— WMETh TMpPEACTaBICHHUE O JHUCKPETHBIX M HEMPEPhIBHBIX
CIIyJalHBIX BEJIUYMHAX M PaCHpe/IeNICHUsIX, O HE3aBUCHMOCTU
CIIy4alHbIX BEJINYMH;

— WMETh TMPEACTaBICHUE O MaTEeMaTUYECKOM OXHJIAaHUU W
JUCTIEPCUU CIIYYalHBIX BEJTUYHH;

— UMETh TPEJCTAaBIEHHE O COBMECTHBIX PACIPEICICHUIX
CIIy4allHbIX BEJIMYUH;

— TIOHUMaTh CYTh 3aKOHa OOJBIIMX YHCEI U BBIOOPOYHOTO
METO/a U3MEPEHUS BEPOSITHOCTE;

— WMETh TPENCTaBIEHHE O HOPMAJIBLHOM pacHpeneeHun |
puMepax HOPMAIBHO pacIpeieNIEHHBIX CITydallHbIX BEIHMYHH,

— UMETh MPEACTABICHUE O KOPPEISALMH CIyYaliHbIX BEJIHYHH.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

Jlocmusicenue pesynomamos pazoena ll;

umems npedcmasiienue 0 YeHmpaibHol nPeodeIbHOl
meopeme;

umems npedcmasiienue o 8bl100POUHOM KOIDPuyuenme
KOppensyuu u TUHeHOU pecpeccuu;

umems npedcmasienue 0 CMamucCmuyecKux 2unome3ax u
npoeepke CMamucmuyecKkol 2Uunomessvl, 0
cmamucmuxe Kpumepus u ee yposHe 3HA4UMOCMU;

uMemsb npeocmasiienue 0 C8s3U IMRUPUYECKUX U
meopemuyecKux pacnpeoesenull;

umemv npedcmasienue 0 KOOUPOBAHUU, OBOUYHOL 3aNUCH,
080UUHOM Oepese;

811a0emsb OCHOBHbIMU NOHAMUAMU meopuu 2pagos (epag,
sepuiuna, pebpo, cmenensb Gepuiutbl, Nymo 6 epage) u
YyMemb NPUMEHSIMb UX NPU peuleHuu 3a0ay;

umems npedcmasiienue 0 0epebsx u ymemy npUMeHsIms
npu pewienuy 3a0a4,

81a0emsv NOHAMUEM CEAZHOCHb U YMemb NPUMEHSMb
KOMNOHEHMbl CEAZHOCMU NPU peUuleHUuU 3a0ay;

yMemb 0CYWecmaiams nymu no peopam, oo6xoovl peoep u
sepuiun epaga;

umems npedcmasienue 06 NEPOBOM U 2AMUTLINOHOBOM
nymu, umems npeocmasieHue 0 mpyoHoCmu 3a0aju
HAXOHNCOEHUSL 2aMUTLINOHO8A NYMU,




BBIUUCIIATH WM OLCHHUBATh BEPOSITHOCTH COOBITHI B peabHOM
KU3HH;
BBEIOMPATH METOIbI TIOXOISIIETO MPEACTABICHUS U 00padOTKH
JIAHHBIX

eradems  NOHAMUAMU  KOHeYHble U  CYemHble
MHOICECMBA U yMemb UX NPUMEHIMb HpU peueHul
3a0a4,
ymemb
UHOYKYUU,
yMemb npumensmsv npunyun Jupuxie npu peuileHuu
3a0ay

npumeHsmb Memoo Mamemamu4eckotl

Texcmoeuvie
3a0auu

Pemrate pa3Hble 3a/1a4i OBBIIIEHHON TPYAHOCTH;
aHAJM3UPOBATh YCIOBUE 3aJaud, BBIOMPATh ONTHUMAIIbHBIN
METO/]I PELIECHUS 3a7auH, pacCMaTpUBasl pa3IN4HbIE METO/IbI;
CTPOUTH MOJEJIb PELIEHUS 3a7auu, IPOBOIUTH J10Ka3aTEIbHbIE
paccyXaeHHUs IIPU PELICHUH 3a]1a4H;

pemath 3agauu, TpeOyroue nepedopa BapHaHTOB, MPOBEPKH
yCIJIOBUH, BBIOOpA ONTUMAIBHOIO PE3YJIbTaTa;

aHAJIN3UPOBATh U MHTEPIPETUPOBATDH NOJyUYEHHBIE PELICHUS B
KOHTEKCTE€ YCJIOBUS  3aJayd, BbIOMpAaTh pELICHUs, He
MIPOTUBOpPEYAIINE KOHTEKCTY;

NEepeBOUTh NpPU PElICHUH 3aJaud HHGOpMAIHMI0O U3 OJHOU
(dbopmBl 3amucu B APYTYI0, UCHOJIB3YS TPH HEOOXOAMMOCTU
CXEMBbI, TaOJINILIbI, TPAQUKH, TUArPAMMBI.

B nosceonesnoii orcusnu u npu usyyeHuu opyeux npeomemos:

peliaTh NPAKTHUYCCKUC 3aJa9U U 3ada9U U3 APYTUX NPEAMCTOB

Locmuorcenue pesynomamos pazoena |l

I'eomempus

Brnagets reoMeTpuYecKUMU MTOHATHAME TIPH PEIICHUH 3a7a49 U
MTPOBEJICHUU MaTEeMaTHICCKUX PACCYKICHUI;

CaMOCTOSITENHHO (dhopMynupoBath oTpeeNeHUs
T€OMETPUUYECKUX (UTYp, BBIIBUTaTh THUIOTE3Bl O HOBBIX
CBOWCTBaX W TMPHU3HAKAX TIeOMETpUYeCKHX Guryp u
00OCHOBBIBATh WJIM OMpOBEpraTh X, 0000maTh WK
KOHKPETHU3UPOBATh PE3y/IbTaThl HAa HOBBIX Kiaccax QUryp,
MIPOBOANTH B HECIOXKHBIX CIydasx Kiaccupukanuo Guryp mo
Pa3IUYIHBIM OCHOBAHUSM;

Huemo
Mmemooe;
61a0emsb NOHAMUEM 2eoOMempuiecKue mMecma modex 8
npocmpancmee u ymems NPUMEHAMb UX OJi peuleHust
3a0ay,

yMemb npumeHsms OJisl peuleHus 3a0ai Ceolcmed
NIOCKUX U O8Y2PAHHLIX V2ll08, MPEeXepanHo20 yeid,
meopembl KOCUHYCO8 U CUHYCO8 OJiIsl MPexespaHHO20
yena,

npedcmaeﬂeHue 06 akcuomamu4ecKkom




UCCIIe0OBAaTh  YEPTEeXKH, BKIOYas KOMOMHAImu  Quryp,
U3BJICKATh, UHTEPIIPETUPOBATh | npeoOpa3oBHIBATH
nH(OPMAIHIO, IPEACTABICHHYIO HA YePTEexKax;

penIaTe 3aJa4i TeOMETPUIECKOTO COJICPKaHUs, B TOM YHCIIE B
CUTyaIlMsIX, KOTJa JITOPUTM DPELICHUS HE CJIeqyeT SBHO W3
YCJIOBUA, BBIIIOJHATH H€O6XOI[I/IMBIG IJie pCHICHUA 3aJdavu
JOTOJHUTEbHBIE TOCTPOCHUS, HCCIENI0BATh BO3MOXKHOCTD
IIPUMEHEHHUS TeOpeM U pOpMyJI JUIsl peLIeHMs 3a/1a4;

yMeTh  (OpPMYIUpOBaTh M  JIOKa3blBaTh T'€OMETPUYECKHE
YTBEPXKIICHHS;

BJIJICTh MIOHATHSAMHU CTEPEOMETPUH: TIPU3MA, ITapalIeIICTIHIIC],
nUpamMua, TETPasdip;

HMCTh MPCACTAaBJICHUA 00 akcmomax CTCPCOMCTPHUU U
CICACTBHUAX K3 HUX W YMCTb IPUMCHATH HUX IPU PCIICHUU
3ajady;

YMETb CTPOUTH CCUYCHHA MHOI'OIPAaHHUKOB C HCIIOJIB30BAHUCM
Pa3IMYHBIX METOOB, B TOM YHCJIE U METO/Ia CIIEIOB;

UMETh TMpPEJCTABICHHE O CKPEIIMBAIOMIUXCS TMpPSAMBIX B
IPOCTPAHCTBE M YMETh HAXOJUTH YrojJ U PAacCCTOSHHE MEXITY
HUMU;

IPUMEHATh TEOPEMbl O  MapauleIbHOCTH
IUIOCKOCTEH B MPOCTPAHCTBE MIPU PELICHUHU 3a/1a4;
YMETb NPUMCHATH MapaJUICIIbHOC IMPOCKTUPOBAHUEC 1A
n300paxeHus: PUryp;

YMETh MPUMEHATh NEPIEHIUKYISIPHOCTH MPSAMON U TIIOCKOCTH
IIPU pPELIeHUH 3ajay;

BJIaACTH IIOHATUAMU OpPTOroOHaJIbHOC MMPOCKTUPOBAHUE,
HAKJIOHHBIE M UX MPOEKIINHU, YMETh IPUMEHATh TEOPEMY O Tpex
MEPIEHINKYIApaX PU PELICHUH 3a7aY;

BJaJIeTh TOHATUAMU pAcCTOSHUE Mexay ¢urypamu B
MIPOCTPAHCTBE, o0 NEePIECHANKYIISP JBYX
CKpCHIMBAIOIUXCA TPAMBIX W YMETb HNPUMCHATH HX IPU
peIlIeHUH 3aa4;

MMpAMBIX n

en1ademsv  NOHAMUEM  NEPREeHOUKYIAPHOe  ceyeHue
NpUMbL U YMemb NPUMEHSAMb €20 NPU peuleHuu 3a0a4;
umemy npedcmasnenue 0 080UCMBEeHHOCIU

NPABUTLHBIX MHO2OCPAHHUKOS,
61a0emsv NOHAMUAMU YEHMPALbHOE U NAPALIENIbHOEe
NPOEKmMupoB8anue U NPUMeHsms Ux npu NnoCmpoeHuu
ceyeHUll MHO20SPAHHUKO8 MEMOOOM NPOEKYUlL;

umems npedcmasiienue 0 pazeepmke MHO20SPAHHUKA U
Kpamyaiiuiem nymu Ha N0O8ePXHOCMU MHO202PAHHUKA,
umems npeocmasienue 0 KOHUYECKUX CeueHusx;

umemsv npeocmasieHue 0 Kacarwuxcs cgepax u
KOMOUHAYyUYU meil 6paujeHust U ymems NPUMEHSIMb UX
npu pewienuu 3a0au,

NPUMEHSIMb NPU PeuleHuu 3a0ay Gopmyny paccmosHus
Om MouKU 00 NIOCKOCMU,

61a0emb  pA3HLIMU  CHOCODAMU  3A0aHU  NPAMOU
VPABHEHUsAMU U YMemb NpUMEHAMb NpU peuleHuu
3a0ay;

NPUMEHAMb NpU peulenuy 3a0ay U 00KaA3amenbCcmee
meopem 6eKMOPHbIUL Memood U Memoo KOOPOUHAM,
umems  npedcmaeieHue 00 — axkcuomax — o0bvema,
npUMeHsIMb  QOpMYIbl  00bEMO8  NPSAMOY2OIbHOO
napainnenenuneoqa, NpusMbl U NUPAMUObL, Mempa’opa
npu pewienuu 3a0a4,

NPUMEHAMb meopembl 00 OMHOWEHUSAX 00beMo8 npu
peuleHuu 3a0ay;

npUMeHsmb uHmezpan Ol BbIYUCTeHUs 00beM0o8 U
nosepxHocmerl mej 6pPAUeHUs], BbIYUCIEHUS NIOWAOU
cpepuneckozo nosca u 00vemMa uapoeo2o Cilos;

umemso npeocmaeieHue 0 OBUICEHUSX 8
NpOCMpancmee: NApaiielbHOM nepeHoce, CUMMempuu
OMHOCUMENbHO NIOCKOCIU, YEHMPATbHOU CUMMEMPUU,
NnOBOpOMe  OMHOCUMENbHO  NPAMOU,  BUHMOBOL




BJIAJICTh IOHATHEM YroJl MEXIY HPSIMOW U IUIOCKOCTBIO H
YMETb IPUMEHATH €T0 NIPU PELICHUH 3a/1a4;

BJIAJIETh IOHATUSAMU JBYTPAHHBIA YrOJI, YOl MEXIY
IJIOCKOCTSIMHM,  IIEPIEHAMKYJIAPHBIE IUIOCKOCTM M yYMETh
IIPUMEHSTh UX IPU PELICHUH 3a/1a4;

BJIAJIETh NOHATHUAMH IIpU3Ma, NapaJUICICIUIE] U IPUMEHSThH
CBOMCTBA NapaJuleenuIleia Ipyu pelIeHUH 3a/1a4;

BJIAJETh IIOHATUEM MPSIMOYTOJIBHBIA Iapajulelenunes] M
IIPUMEHSATH €T0 MPU PELICHNUH 3a7a4;

BJIAJCTh INOHATHAMM INUPAMMIA, BUABI NHUPAMUM, JIEMEHTHI
IIPaBWIBHOM NUPaMHUbl U YMETh IIPUMEHATD UX IIPU PELICHUN
3a1ad4;

UMETb MPENCTaBICHHE O TeopeMe OWiepa,lIpaBUIIbHbBIX
MHOTOTpaHHUKAX;

BJIAJIETh MOHATHEM IUIOLIAAN ITOBEPXHOCTEH MHOIOTPAHHUKOB
Y yMETh IPUMEHSATH €0 IIPU PEIICHNUH 3a/1a4;

BJIAJIeTh MOHATUAMH Tejla BpalleHus (WIMHIP, KOHYC, Iap U
cdepa), UX CEUEHHs] U YMETb NPUMEHATb HUX MpPU PELICHUU
3a1a4;

BJIAJICTh TOHATUSAMHU KacaTelbHbIE IPSIMBIE U IIOCKOCTH H
YMETh IPUMEHATD U3IPH PELICHUH 3a/1a4;

UMETh TPEACTaBIEHUS O BIMCAHHBIX U ONHMCAHHBIX cepax U
YMETb IPUMEHATH UX IIPU PELICHUN 33]1a4;

BJAJIeTh TMOHATHUSAMH 00BbEeM, 00bEMbl MHOTOIPaHHHMKOB, Tell
BpalIEHUs U IPUMEHSATh UX MPH PELICHUH 3a7a4;

MMETh IIPEJICTABIIEHHE O pa3BepTKe LWIMHIpPA U KOHYCA,
IJIOIIAY TOBEPXHOCTU HUIMHAPA U KOHYCA, YMETh IPUMEHSTh
WX TIPH PEUICHUH 337a4;

UMETh NPEeACTaBICHUE O IUIOMAAN chepbl U YMETh IPUMEHSITh
€ro IIpH PELICHNUH 3a/1a4;

YMETh pelaTh 3aJja4yd Ha KOMOMHALIMK MHOTOIPaHHUKOB U TEJ
BpalIEHUs;

CUMMempuu, yMemvb HNPUMEHAMb UX NpU peuleHuu
3a0au;

umems npedcmagieHue 0 NIOWAOU OPMOSOHATLHOU
npoexyuu,

umemsv  npeocmaeieHue 0  MpPexepaHHoOM U
MHO202PAHHOM Yelie U NPUMEHAMb C8OUCMBA NIOCKUX
Vel08 MHO20SPAHHO20 Veld NPU PeueHuU 3a0ay,

uMemv npedcmasieHusi 0 npeoopazo8anuu noooous,
2oMomemuy U ymems NPUMEHAMb UX NpU peuleHuu
3a0ay;

yMemb pewlamv 3a0a¥u HA NIOCKOCMU Memooamu
cmepeomempuu;

yMemb NpUMeHAMb Popmyibl 00beM08 NpU peuleHuu
3a0ay




UMETh TPEACTaBICHUE O MOJOOWU B MPOCTPAHCTBE U YMETh
pemath 3aJayd  Ha OTHOUICHHE OOBEMOB W  ILJIOLIAJCH
MOBEPXHOCTEH OJOOHBIX (UTYD.

B nosceonesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

COCTABJISITh C HCIOJb30BAHUEM CBOWCTB TI'€OMETPHUUECKHUX
buryp MaremMaTHyecKMe MOJENH IS pelIeHHs  3ajad
MIPAKTUYECKOT0 XapakTepa W 3ajad U3 CMEXKHBIX IUCIHILIUH,
HCCIIEOBATh TOJYyYEHHBIE MOJIETH UM HHTEPIPETUPOBATH
pe3ynbTar

Bexmopuot u

BJI&I[CTB MOHATUAMU BCKTOPHLI U UX KOOPAWUHATHI,

Jlocmusicenue pesynomamos pazoena ll;

KOOpOUHamul | — yMeThb BBHINOJIHATH ONEPALMU HaJl BEKTOPAMHU; — Haxooumv o00vemM napainnerenuneoa u mempa’opa,
¢ — HCIIOJB30BAaTh CKaJIgIpHOE IPOU3BEACHHUE BEKTOPOB IIpU 3a0aHHbIX KOOPOUHAMAMU CE60UX 6EPUIUH,
npocmpancm pElIeHNH 3a/1aY; — 3a0a8amo NPAMYIO 8 NPOCMPAHCINEE;
6e — NPUMEHATH YPABHEHUE IIOCKOCTH, (OPMYJIY PACCTOSHHA | — HAXOOUMb PACCMOAHUE Om MOYKU OO0 MNJIOCKOCMU 6
MEXTy TOUKaMH, ypaBHEHHE c(hephl IPH PEIICHUN 33]1aY; cucmeme KOOpOUHAM;
— TNPUMEHATH BEKTOPHI U METOJ KOOPAMUHAT B IMPOCTPAHCTBE MPH | — HAXOOUMb PACCMOSAHUE MEHCOY CKPeuUSaroujuMucs
pelennn 3agaqy NPAMbBIMU, 3A0AHHBIMU 8 CUCIeMe KOOPOUHAMm
Hcemopusa — VIMeTh npeacTaBieHne O BKIAAE BBIIAIONIMXCA MATEMATHKOB B | Jocmuoicenue pesynomamos pasoena |l
mamemamux pa3BUTHE HAYKU;
u _

IIOHUMATDb POJIb MATEMATUKH B pa3BUTUHU Poccun




Memoowvi —  Mcnonb30BaTh OCHOBHBIE METOJBI JOKA3aTeNbCTBA, IPOBOAMTE | [Jocmudicenue pesynomamos pazoena ll;

Mamemamux JIOKa3aTeIbCTBO U BBIIOIHATE OIIPOBEPKEHNE, NPUMEHAMb MAMeMamuiecKue 3HaHus K UCCie008aHuio
u — IIPUMCHATH OCHOBHBIE METOJbI PCIICHUS MaTEMaTHYECCKUX OKpydlcalouje2o mupa (Mooenuposanue GuzuyecKux
3aj1a4; npoyeccos, 3a0ayu IKOHOMUKU)

— Ha OCHOBE MATEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUpPOIE
XapaKTepu30BaTh KpacoTy M COBEPLICHCTBO OKPY’KAOILLETO
MHpa U IPOU3BEICHNN UCKYCCTBA,

— TMPUMEHATH  IPOCTEHIIME  NPOrpaMMHBIE  CPEACTBA U
JNIEKTPOHHO-KOMMYHHMKAIIUOHHBIE  CUCTEMBl I[P  PELICHUU
MaTeMaTUYECKUX 3a1a4;

— TI0JIb30BaThCs NPUKIATHBIMA IPOrpaMMaMM M IPOrPAMMAMHU
CHUMBOJIBHBIX BBIYHCICHUM JUISI HCCIIEI0BAaHUS MaTEMATHYECKUX
00BEKTOB

Henu u 3a0auu Kypca:

emu:

* Q)OpMHpOBaHI/Ie Hpe,Z[CTaBHeHI/Iﬁ 0 MATCMATHUKE KaK YHUBCPCAJIIbHOM fA3BbIKC HAYKHU, CPCACTBC MOACIINPOBAHUA SIBIICHUH U MponeccosB, 00 naciax u
METOJaX MaTCMAaTHKU,

* pa3BUTHE JJOTHYECKOTO MBIIUIEHUS, TPOCTPAHCTBEHHOT'O BOOOPAXKEHUS, AITOPUTMHUECKON KYIbTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE,
He0o0X0IMMOM JIsl 00y4YeHHMsI B BBICIIEH LIKOJIE [0 COOTBETCTBYIOIIEH CIIEUaNbHOCTH, B Oy1yiiel mpodecCuOHaIbHON NesTeNbHOCTH;

* OBJIAICHUC MAaTEMATUUCCKUMU 3HAHUSAMU U YMCHHUAMU, HGO6XO)II/IMI)IMI/I JJId U3YYCHU A INKOJBbHBIX €CTCCTBEHHOHAYUYHBIX JUCHUIIJIMH Ha
yFJ'IyGHeHHOM YPOBHE, AJId IMOJTYYCHUA O6pa30BaHI/I${ B O6J'IaCT$IX, Tpe6yroumx yrny6neHH0171 MaTeMaTHU4eCKOM IOATOTOBKH,

* BOCIIMTaHUE CpeaACTBAMU MAaTCMATHUKU KYJIbTYPhI IUYHOCTU: OTHOIICHHA K MATEMATUKE KAK YaCTH OGLHCHGHOBCQCCKOﬁ KYJIbTYPbI 3HAKOMCTBO C
HCTOpHefI Pa3sBUTHUA MAaTEMATUKH, ABOIIONMEH MaTEMaTHYECKUX H,Heﬁ, IIOHHMMaHHA 3HAYMMOCTH MaTEMAaTUKH JJIA O6H.ICCTB€HHOFO Iporpecca.




3amaun

* CHCTeMAaTU3HPOBATh CBEIICHUS O YMCIIAX; H3yYUTh HOBBIC BUJIBI YUCIOBBIX BRIPAKEHUHN U (POPMYIT; COBEPIICHCTBOBATH MPAKTHUECKHE HABBIKU U
BBIUHCIIUTENBHYIO KYJIbTYPY, PACIIUPATH U COBEPIICHCTBOBATH aNre0panyeckuil annapar, c)OpMUPOBAHHBIN B OCHOBHOMW IIKOJIE, U IPUMEHSTH €T0 K
pEIICHUI0 MaTeMAaTUYECKUX 3a/a4;

* pacIIMpUTh ¥ CUCTEMATU3UPOBATh OOIIHE CBEICHUS O (PYHKIUAX, OMOJHUTH KJIACC N3Y4aeMbIX (DYHKIHHA, TPOMUTIOCTPHPOBATH IHUPOTY
IpUMEHEeHMs (YHKIMN JJI ONUCAHUS U U3YUYEHUS pealIbHbIX 3aBUCUMOCTEH;

* HU3YUUTHh CBOMCTBa IIPpOCTPAaHCTBCHHBIX TCJI, C(I)OpMI/IPOBaHI/Ie YMCHHUS ITPUMCHSATD ITOJYUCHHBIC 3HAHUS JIA PCIICHUS IIPAKTUYICCKUX 3a4a4;

* pasBuBaTh NPCACTABJICHUA O BEPOATHOCTHO-CTATUCTUUCCKHUX 3aKOHOMCPHOCTAX B OKPYXXAIOIMIEM MUPE, COBCPIICHCTBOBATh MHTCIIJICKTYAJIbHBIC U
PEYCBLIC YMCHUS IIYTEM O6OI‘aH_IeHI/I$I MAaTCMaTHYCCKOI'O SA3bIKa, PA3BUTUS JIOTHUUCCKOI'O MbIIIJICHUA

* 03HAKOMHTEH C OCHOBHBIMH nACAMH U MECTOAaMU MaTCMAaTHYCCKOI'O aHaJIn3a.

Onucanue MecTa Kypca B yueOHOM ILIaHe.

Y4eOHbIif 1aH Ha n3ydeHne MatemMatuku B 10-11kmaccax orBoaut 6 daca B Heemro, B TedeHue IByX JieT: 10kmacc-216 gacos, 11kmacc-204 gaca.
./IullHO(fml-lble, MemanpeOMemnble u npedmemuble pes3yiomamal.
e pPa3BUTHE CIIOCOOHOCTH K CAMOIIO3HAHHUIO, CAMOPA3BUTHIO M CAMOOTIPE/ICIICHHUIO;

L4 CbOpMI/IpOBaHI/Ie JIMYHOCTHBIX HEHHOCTHO-CMBICJIOBBIX OPUCHTHUPOB U YCTAHOBOK, CUCTEMBI 3HAYMMBIX COLMAJIbHBIX U MCKIMYHOCTHBIX
OTHOI_HeHI/II\/II, JIMYHOCTHBIX, PETYIATUBHBIX, ITIO3HABATCIbHBIX, KOMMYHHUKATUBHBIX YHUBCPCAJIIbHBIX y‘IC6HBIX )I@flCTBI/IfI, CIIOCOOHOCTH UX
HCIIOJIB30BaHHUA B yqeGHoﬁ, MO3HaBaTEILHOM U COHHaHLHOﬁ IIPAKTUKE;

L4 q)OpMI/IpOBaHI/IC y'MeHI/Iﬁ CaMOCTOATCIIBHOI'O INIAHUPOBAHHUA U OCYIICCTBIICHUA y‘-IC6HOfI ACATCIIBHOCTH U OpraHun3aluu yqe6Hor0
COTPYAHUYCCTBA C IIeAaroraMmu U CBEPpCTHUKaAMH, IMOCTPOCHUA NHAUBUAYAJIBHOT'O O6pa30BaTeHBHOF0 Mapuipyra;

¢ PCHICHUC 3a1a4 O6H_ICKYJ'IBTypHOF0, JIMYHOCTHOT'O U TO3HABATCIIBHOI'O PA3BUTHUA 06yqa}0m14xc51;



e MoBbIIeHUE YPPEKTUBHOCTU YCBOCHUS 3HAHUHN M YUeOHBIX ACHCTBUIA, ((OPMUPOBAHNE HAYYHOTO THUIIA MBIIUICHUS, KOMIETEHTHOCTEH B
MIpeIMETHBIX 001acTAX, yueOHO-UCCIe10BATENbCKON, IPOEKTHOM U COLIMATIbHOM JesITeIbHOCTH;

e CO3JaHME YCIIOBUH I MHTETPAIIMH YPOUHBIX U BHEYPOUHBIX (JOPM yueOHO-HUCCIIeIOBATEILCKON M MPOCKTHOU JACSITEILHOCTH 00yJatomuXxcs, a
TaK)Ke UX CaMOCTOSITEIbHON pabOThI 1O MOJArOTOBKE M 3aIUTE UHAUBHUIYaIbHBIX TPOEKTOB;

e (opmHupoBaHUE HABBIKOB yUACTHS B PA3IMYHBIX JOpMaX OpraHU3aUU YIeOHO-MCCIEA0BATEIHCKON U MMPOCKTHOM IEATEIHLHOCTH (TBOPUECKUE
KOHKYPCBI, HAy4HbI€ 00III€CTBa, HAYYHO-TIPAKTUYECKUE KOH(EPEHIINU, OJIUMITHA/IbI, HAITMOHAJIbHBIE 00pa30BaTEbHbBIE IPOTPAMMBI U JPYTHE
(hopMbI), BO3MOKHOCTH MOTYYESHHSI IPAKTUKO-OPUEHTHUPOBAHHOTO PE3YIbTATa;

¢ [IPAKTUYCCKYIO HAITPABJIICHHOCTH IIPOBOJUMBIX I/ICCJIGIIOBaHI/If/'I U MHIUBUAYAJbHBIX ITPOCKTOB,

® BO3MOXHOCTB ITPAKTHYCCKOI'O UCIIOJIb30BAHUA HpI/IO6pCTéHHBIX 06y‘IaI-OH_II/IMI/ICH KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB LECJICIIOJIAraHUA,
IUIAaHUPOBAHUSA U CAMOKOHTPOJIA,

® [IOATOTOBKY K OCO3HAHHOMY BBIOODPY AajibHEHIIIEr0 00pa3oBaHus U NPOPECCUOHATILHON JEATEIbHOCTH.
JIuunocmmuuie pe3y1omamoi NPEANOJIAral0T cPOPMHPOBAHHOCTD:
®  CIIOCOOHOCTH K CaMOIIO3HAHMIO, CAMOPA3BUTHUIO U CAMOOIPEACICHHUIO;

®  JIMYHOCTHBIX LIEHHOCTHO-CMBICIIOBBIX OPUEHTHUPOB M YCTAHOBOK, CUCTEMbI 3HAYUMBIX COLIUAIBHBIX U MEKIIMYHOCTHBIX OTHOILICHUH,
JTUYHOCTHBIX, PETYISTUBHBIX, TO3HABATEIbHBIX, KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUM, CTOCOOHOCTH MX HCIIOIH30BaHUS B
y4eOHOM, TO3HABATENFHOM U COIMATbHON MPAKTHKE;

L4 YMCHI/Iﬁ CaMOCTOATCIIBHOI'O INITAHUPOBAHUA U OCYHICCTBIICHU A YHCGHOﬁ ACATCIIBHOCTH U OPraHU3aluu yqe6Hor0 COTPYAHHUYCCTBA C
neaaroramMu U CBEpCTHUKaMu, IMOCTPOCHUA NHAUBUAYAJIbBHOT'O O6pa3OBaTeJ'ILHOFO Mapuipyra;

L4 YMCHI/Iﬁ pCUICHUSA 3a1a4 06H.[eKy.]'IBTypHOFO, JIMYHOCTHOT'O U TO3HABATCIBHOI'O PA3BUTHA 06yqa10111nxc;1;

® OTBETCTBEHHOT'O OTHOIIEHUS K YUEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOLIMXCS K CaMOpealln3allii U caMO00pa30BaHUIO Ha OCHOBE
pa3BUTON MOTHBAIMU y4eOHOU JEeSITeTbHOCTH U IMYHOCTHOTO CMBICIIA U3YUEHHs] MaTEMAaTUKH, 3aMHTEPECOBAHHOCTD B IPUOOPETEHUH U
paciipeH MaTeMaTHYeCKUX 3HAaHUN U CIIOCO00B I€WCTBUN, 0CO3HAHHOCTD MTOCTPOSHUSI UHIUBUAYAIbHON 00pa30BaTeIbHON TPACKTOPHUH;

® [I€JIOCTHOTO MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIIECTBEHHON MPAaKTUKH.

®  JIOTMYECKOTO MBIIUICHUS: KPUTUYHOCTH (YMEHHE PacTio3HABATh JIOTHUYECKH HEKOPPEKTHBIC BHICKA3bIBAHHS ), KPEATUBHOCTH (COOCTBEHHAS
apryMeHTalus, OIPOBEPKEHMsI, IOCTAHOBKA 3a/1a4, (OopMyIHpoBKa IpodiieM, UCCIeA0BATENbCKUN POEKT U JIp.).



Memanpeomemmnule pe3yibmamst NPeANOJAral0T CPOPMUPOBAHHOCTD:

® CII0OCOOHOCTHU CaMOCTOSTENILHO CTaBUTh Ocin yqe6H0171 n HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH, INIAHUPOBATh, OCYIICCTBIIATH, KOHTPOJIUPOBATH U
OLICHUBAThb y‘Ie6HBIe HGﬁCTBHH B COOTBETCTBHUH C ITIOCTaBICHHOM 33,2[21‘16171 " YCJIOBUSAMU €€ BBIITOJTHCHHA,

® yMEHHS CaMOCTOSITEIHHO TNIAHUPOBATH AIbTEPHATHBHBIC ITyTH JOCTHKEHHS LIeJIel, 0OCO3HAHHO BBHIOMpATh Hanbomee 3 (eKTUBHBIE CTIOCOOBI
pelieHus yueOHbIX U MMO3HABATEIbHBIX 33a4;

® yMEHHS HaXOJUTh HEOOXOIUMYIO0 HH(POPMALIHIO B PA3ITMYHBIX HCTOUHUKAX (B CIIPABOYHUKAX, TUTEpaType, IHTepHETE), IPEeICTaBIATh
UH(OPMAIIHIO B PA3TUYHON (hopMe (CITOBECHOH, TAOIUYHOM, TpadUUecKOi, CHMBOIMYECKOH ), 00padaThIBaTh, XpaHUTh U IEPEIaBaTh
MH(OPMALIHIO B COOTBETCTBUM € II03HABATENIbHBIMU WJIM KOMMYHHUKATUBHBIMU 331a4aMU;

e BJaJICHHS IPHEMaMH YMCTBEHHBIX JICHCTBHIA: ONIpPEICICHUS TIOHATHIA, 0000IIEH s, yCTAHOBJICHUS aHAJIOTHH, KJIacCu()UKAIIUK Ha OCHOBE
CaMOCTOSITEJILHOTO BbIOOpA OCHOBAHUI M KPUTEPUEB, YCTAHOBJIEHUSI POJIOBUAOBBIX U IPUYMHHO-CJIEICTBEHHBIX CBS3€H, IOCTPOEHUS
YMO3aKIIIOUEHU UHAYKTUBHOIO, IEIyKTUBHOIO XapaKTepa WK 10 aHAJIOTUH;

¢ YMCHUA OPraHNU30BBIBATH COBMCCTHYIO yqe6Hy10 ACATCIIBHOCTD C YUUTCIIEM U CBCPCTHUKAMU: OIIPCACIIATD LECJIN, PACIIPEACIIATD q)YHKI_II/II/I,
B3aHMOJICHCTBOBATh B rpyImIe, BBIABUTATb TUIIOTE3bl, HAXOANUTDb PCHICHUC HpO6HCMBI, paspeiuarb KOH(I)J'II/IKTBI Ha OCHOBEC COIjJlaCOBaHHUA
IMMO3UIUH U Y4€Ta UHTCPECCOB, apryMCHTHPOBATH U OTCTaBAaTb CBOC MHCHHUC.

Ilpeomemmnoie pe3yromamepl NPeANOaaraloT cGopMupOBAHHOCTD !

® MpeACTaBICHUI 0 HEOOXOAMMOCTH JI0Ka3aTeIbCTB MPU 00OCHOBAHUU MaTEeMAaTUYECKUX YTBEPKICHHUI U POJIM aKCMOMATUKU B MIPOBEICHUU
JENYKTUBHBIX PacCyXICHUM;

L4 MMOHSTHUITHOTO arrapara 1Mo OCHOBHBIM pa3JicjiaM KypCca MaTCMATHUKU, 3HaHHUM OCHOBHBIX TCOPEM, (bOpMy.]'I U YMCHUA UX IIPUMCHATDH, YMCHUA
AOKa3bIBATb TCOPCMBI U HAXOJAUTH HCCTAHAAPTHBIC CITOCOOBI peuiceHud 3a1a4;

L4 YMCHI/Iﬁ MOZICIINPOBATH PCAJIbHBIC CUTyalluU, UCCIICAOBATH MOCTPOCHHBIC MOACIIN, UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHBIfI PE3YyibTaT,

L4 HpCIlCTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IMOHSTHSAX MAaTeMaTHYCCKOT0 aHAIu3a U UX CBOﬁCTBaX, BJIaACHUC YMCHHUEM XapaKTCPHU30BaATh MMOBCIACHHUC
¢JYHKHHﬁ, HCIIOJIb30BAHUC MTOJYUCHHBIX 3HAHUH JJ1 OIHCaHUs M aHaIx3a PCAJIbHBIX BaBHCHMOCTCf/'I;

® BJaJIcHHE YMEHUSIMH COCTABJICHUS BEPOSTHOCTHBIX MOJICIICH 110 YCIIOBHIO 3a/1a4X U BHIYHCIICHUS BEPOSTHOCTH HACTYIUICHUS COOBITHIA, B TOM
YHCIIe ¢ IPUMEHEHHEM (pOopMysl KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; HCCIICIOBAHUS CIyYaHbBIX BEJIMYHMH MO UX
pacrpeieeHIo



¢ c(hopMUPOBaHHOCTH HABBIKOB yYaCTHsI B PA3IMYHBIX (POPMaxX OpraHU3alUH yd4eOHO-UCCIeJ0BATEIbCKON U IPOESKTHOM eI TENbHOCTH
(TBOpUECKHE KOHKYPCHI, Hay4HbIe 00IECTBA, HAYYHO-TIPAKTHYECKNE KOHPEPEHIINH, OJTMMIINA/Ibl, HAIIMOHAIBHBIE 00pa30BaTeIbHbIC
porpamMMsl U Ap. GopmbI)

® K OCO3HaHHOMY BBIOODY JajbHENIIEr0 00pa3oBaHus U MPOPECCUOHATLHON IEATEIIEHOCTH.

[IpenmeTHbIC pe3ybTaThl OCBOCHHS OCHOBHOI 0OpPa30BATENBHOM MPOrPaMMbl CPEIHEr0 00LIEro 00pazoBanus i y4eOHBIX MPEIMETOB, B TOM YHCIIE
«MareMaTukay, Ha yrIyOJCHHOM YPOBHE OPMEHTHPOBAHBI IPEUMYIIIECTBEHHO Ha IMMOATOTOBKY K MOCICIYIOMEMY POpecCHOHATLHOMY 00pa30BaHuIo,
pa3BHUTHE WHAMBHUIYAIBHBIX CITIOCOOHOCTEH 00yJaroNuXcs MyTeM 0oJjiee rIyOOKOro, YeM 3TO MpeIycMaTpruBaeTcsi 0a30BbIM KypCcOM, OCBOCHHEM OCHOB
HayK, CHCTEMaTHYCCKMX 3HAHHUI U CIIOCOOOB JICHCTBUH, IPUCYIIMX JaHHOMY YUeOHOMY TPEAMETY.

TpeboBaHus K MPEAMETHBIM PE3yJIbTaTaM OCBOSHUSI 0a30BOT0 Kypca MaTeMaTHKH JJOJDKHBI OTPAKATh:

e c(hOPMHUPOBAHHOCTH MPEJCTABICHUN O MATEMaTHKE KaK YaCTH MUPOBOW KyJIbTYPHI M O MECTE MaTEMAaTUKH B COBPEMEHHOHN IMBUIIM3AIINH, O
crioco0ax ONucaHMus Ha MaTEMaTUYECKOM SI3bIKe SBJICHUN pealbHOTO MUPa;

e cOpPMHUPOBAHHOCTD MPEJICTABICHUI O MATEMAaTUYECKUX MOHATHIX KaK O BXKHEUIINX MaTeMaTHUYECKUX MOJIENSIX ,[T03BOJIIOIINX OMUCHIBATH U
M3y4yaThb PA3HBIC MPOLECCHI U SBICHUSA; TIOHUMAaHUE BO3MOXXHOCTH AKCHOMATUYECKOT O ITIOCTPOEHUI MAaTEMAaTUYECKUX TEOPHil;

e  BIAJCHHUE METOJAMH JOKA3aTeJIbCTB U AJITOPUTMOB PELICHMS; YMEHUE UX IPUMEHSTh, IPOBOANTH J1I0KA3aTENIbHBIE PACCYKICHHS B XO€
pelieHus 3a1ay;

e BJAJCHHUE CTAHJAPTHBIMHU IIPHEMAMU PELICHUs PAllMOHAIBHBIX U UPPALMOHAIBHBIX, IOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKHUX
YPaBHEHUH U HEPABEHCTB, UX CUCTEM; UCIIOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCIIE JJIs IIOUCKA ITYTU PELICHUS U
MJUTFOCTPALIMK PEIIECHUs YPAaBHEHUHN U HEPABEHCTB;

e c(hOPMHUPOBAHHOCTb MPECTABICHUN 00 OCHOBHBIX MOHATHUAX, UESIX U METOJaX MaTeMaTHYeCKOro aHaIu3a;

e  BJIaJICHNE OCHOBHBIMHU MOHATHUSAMH O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, UX OCHOBHBIXCBOMCTBAX; CPOPMUPOBAHHOCTD
YMEHUS pacro3HaBaTh Ha YepTexkax, MOJIEISIX U B pealbHOM MHpe reoMeTpuyeckre (pUrypbl; IpUMEeHEHHE H3YUYEeHHBIX CBOIMCTB
reoMeTpuyecKux Guryp u GopMyI AJis pelieHus: TeOMETPUUYECKUX 3a/1ad U 3a/1a4 ¢ IPAKTHUYECKUM COJepKaHUEM;

e c(hOpMHUPOBAHHOCTb MPEJCTABICHUN O MIPOIleccaxX U SIBICHUSIX, UMEIOIIUX BEPOSITHOCTHBIM XapakTep, OCTATUCTHYECKUX 3aKOHOMEPHOCTSIX B
pealbHOM MHpE, 00 OCHOBHBIX MOHSATHUSAX 3JIEMEHTAPHOU TEOPUU BEPOSTHOCTEH; YMEHUN HAXOAUTh U OLICHUBATH BEPOSATHOCTH HACTYIJICHUS
COOBITHH B MPOCTEHUIINX MPAKTHUECKUX CUTYAIUAX U OCHOBHBIE XapaKTEPUCTUKHU CIyJalHbIX BEJINYMH;

e  BJAJCHUE HABBIKAMH HCIIOIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM IIPH PELICHHUH 3a4a4.



Tpe6OBaHI/I$I K IMPpCAMCTHBIM PE3YyJIbTaTaM OCBOCHUS er'IY6J'IeHHOFO KypcCa MaTeMaTHKHU JOJI2KHBI BKIIFOYaTh Tpe6OBaHI/I${ K pE€3yjabTaTaM OCBOCHUA
0a30BOro KypcCa 1 JOIMOJHUTCIIBHO OTPAXKATh:

e cOpMHUPOBAHHOCTD MPEJICTABICHUI O COLUANBHBIX, KYJIbTYPHBIX U UCTOPHUECKUX (PAaKTOPaxX CTAHOBJICHUS MaTEMATHKU U UHPOPMATHKHU;

e c(hOPMUPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUYECKOTO M MATEMATUYECKOTO MBIIIIICHHUS;

e cpOpMUPOBAHHOCTH YMEHUM MPUMEHSITDH MOJTYYE€HHbIE 3HAHUS MPU PELHICHUH Pa3INYHbIX 3a]1a4;

e chOpPMHPOBAHHOCTH IPEACTABICHUH O MaTeMaTHKE KaK YacTH O0IIEYeTIOBEYECKON KYIbTYPbI, YHUBEPCATLHOM SI3bIKE HAyKH, MO3BOJISIOIEM
OIKCHIBATh M U3y4aTh PEalIbHbIC MPOIIECCHI U SIBIICHUS;

e IOHHMMaHHUE COLMAIBHOI0, 3KOHOMUYECKOI0, OJUTHUYECKOI0, KYJIbTYPHOT'0, FOPUIUYECKOT0, IPUPOIHOTO, SPrOHOMUYECKOTO, MEAUIIMHCKOTO U
(U3HOIOTHYECKOro KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJOTUH; MPUHATUE 3TUYECKUX aCTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

e c(hOpMHUPOBAHHOCTb MIPEJCTABICHUN O HEOOXOAUMOCTH J10KA3aTeIbCTB IIPU 000CHOBAaHUN MaTeMaTHUECKUX YTBEPKIACHUN U POIH
AKCHOMATHKU B IIPOBEICHNUM JIEAYKTUBHBIX PaCCYXKICHMUI;

e c(hOpMUPOBAHHOCTb MMOHATUIHOIO anmapara o OCHOBHBIM pa3JiellaM Kypca MaTeMaTHKH; 3HAHUI OCHOBHBIX T€OpeM, (pOpMyJ1 U YMEHHUS UX
IIPUMEHSITh; YMEHHS JI0Ka3bIBaTh TEOPEMBI U HAXOIAUTh HECTAHIAPTHBIE CIIOCOOBI PEIIEHNUs 33/1a4;

e c(hOPMHUPOBAHHOCTh YMEHUIN MOAEIUPOBATH PealbHbIe CUTYAIMH, UCCIEI0BATh MOCTPOSCHHbBIE MOJIEN, HHTEPIPETUPOBATH MOJTy4EHHBIN
pe3yJIbTarT;

e c(hOPMHUPOBAHHOCTb MPEJCTABICHUN 00 OCHOBHBIX MOHATHAX MaTeMaTUYECKOr0 aHaJIM3a U UX CBOMCTBAX, BIIaJIeHUE YMEHUEM
XapaKTepu30BaTh MOBEACHNE PYHKIINH, UCTIOIb30BaHUE MOTYUEHHbBIX 3HAHUN JUIS OMMCAHMS U aHAJIN3a PealIbHbIX 3aBUCUMOCTEH;

e BJIQJICHUE YMEHHUSMHU COCTABICHHSI BEPOSATHOCTHBIX MOJIENIEH IO YCIOBHUIO 331a4 U BBIYUCICHHS BEPOSATHOCTH HACTYIUIEHUS COOBITHIA, B TOM
quclie C MpUMeHEeHHEM (popMy KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEN; NCCIIEIOBAHUS CTy4YalHbIX BEIMUUH 110 UX
pacIpeneseHuro.

Conep:xanue y4eOHOro nmpeamera.
Auredpa.
HerictButenbHble uncina. [lonatue HaTypasibHOTO ynciaa. MHoxecTBa uncen. CBOMCTBA AEHCTBUTENbHBIX Yiced. KOMIUIEKCHBIEC Ynciia U Onepaluu

HaJ HUMH. MeToJ1 MaTeMaTH4eCKOM HWHAYKIWH. I[OKaBaTeHBCTBO YHUCJIOBBIX HCPABCHCTB. HCHI/IMOCTB OCJIBIX YUCCII. CpaBHCHI/IH Mo MOIYJIIO m. 38.)13.‘-11/1
C OCJIOYUCICHHBIMH HEU3BECTHBIMH.



PannonansHble ypaBHEHUS U HEpaBeHCTBA. PanmonanbHbie BoipaxeHus. opmyisl OnHoMa Hpl0TOHA, CyMMBI U pa3HOCTH cTeneHei. Jlenenue
MHOT'OYJIEHOB C OCTaTKOM. ParroHanbHble ypaBHEHUSA. CUCTEMBI PallMOHAIBHBIX YpaBHEHUN. MeTo/1 HHTEPBaJIOB PELIEHHsI HEPAaBEHCTB.
PaunonaneHbie HepaBeHcTBA. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHAIBHBIX HEPABEHCTB.

Kopens crenenu n . [Tonsitue kopus crenenu n. Kopau yetHol 1 HeyeTHOM cTeneHeil. Apudmernueckuii kopenb. CBoiicTBa KOpHEH cTenenHu N.
CreneHp NOI0KUTENBHOTO uncia. [IoHsaTHE U CBOMCTBA CTENEHU C pallMOHAIBHBIM ITOKa3arenaeM.IIonsaTHe cTenenn ¢ uppalMOHAIBHBIM 0KA3aTEIEM.

Jlorapudwmsl. [Tonarue u coiictBa norapudmos. Jlorapudmuueckas pynkuus. [lecstuunsiii morapudm (mpubIMKeHHbIE BHIYUCICHUS).
[Toka3zarenbHbIe U JOrapuMHUUECKIE YpaBHEHHS U HepaBeHCTBa. [IpocTeiimme mokazarebHbIe U Jorapu(pMUUECKUe YpaBHEHUS. Y paBHEHUS,
CBOJISIIIIMECS K MPOCTEHIIIUM 3aMEHOM Heu3BecTHOTO. [IpocTeiiniue nmokasarebHbIe U JTorapudMuueckie HepaBeHCTBa. HepaBeHCTBa, CBOISIIUECS K
IIPOCTEUIINM 3aMEHON HEU3BECTHOTIO.

Cunyc, kocunyc yria Ilonstue yria u ero mepsl. OnpesieneHue CHHyca 1 KOCHHYca yIiia, OCHOBHBIE (DOPMYJIBI U1 HUX. APKCHHYC ¥ apKKOCHHYC.
Tanrenc u koranresc yria OnpezeneHre 1 OCHOBHbIE (hOPMYJIbI JJIsl TAHI'€HCA M KOTaHIeHca yrila. APKTaHT€HC U apKKOTaHTeHC. DopMyIibl
cioxenus. Kocunyc cymmsl (M pa3HOCTH) ABYX YIi10B. DOpMyIibl AJis AOMOJIHUTENbHBIX YTI0B. CHHYC CyMMBI (M pa3HOCTH) BYX yrioB. CymMMa u
Pa3HOCTb CHHYCOB U KOCUHYCOB. DOpMYyJIBI 17151 IBOWHBIX U MOJOBUHHBIX yIioB. I[IponsBeneHne ciHycoB 1 KOCHHYCOB. POpMYJIBI ISl TAHT€HCOB.
Tpuronomerpuueckre QyHKIIMHN YUCIOBOro aprymenTa. yHKIuu y = sin X, y = c0s X, y = tg X, y = ctg X. Tpuronomerpudeckue ypaBHeHUs U
HepaBeHcTBa [Ipocreiiniie TPUroHOMETpUYECKHE ypaBHEHUS. TpUrOHOMETPUYECKHE YPAaBHEHHUS, CBOASIINECS K IPOCTEMIINM 3aMEHON HEU3BECTHOTO.
[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX GOpMYJI 1J1s pelieHus ypaBHeHu. OqHopoiHbIe ypaBHeHus. [IpocTeiine TpuronomeTpuyeckue
HepaBeHCTBA. HepaBeHCTBa, cBOAAIIMECS K IPOCTEMIINM 3aMEHOM HEU3BECTHOIO. BBEIEHNE BCIIOMOTaTENbHOIO yIJIa.

DneMeHThl KOMOMHATOPUKH, CTATUCTUKHU U Teopuu BeposiTHocTel. [lepectanoBku. Pasmemenus. Coueranus. BepostHocTs coObiTus. [lonsitue n
CBOMCTBA BEPOSITHOCTH cOObITHS. YacToTa. YcnoBHast BeposITHOCTh. OTHOCUTENbHAS 4YacTOTa COOBITHS. Y CJIOBHAS BEPOSITHOCTh. HesaBucumbie
COOBITHSI.

HOBTOpeHI/Ie. HpI/I OopraHu3aly TEKYHIETO U UTOTOBOI'O MOBTOPCHMNA HMCITOJIB3YIOTCA 3a1aHUA U3 pa3aciia «3a21aH1/1${ JJI1 TIOBTOPCHUA» U APYTHUC
MaTcpuraJibl.

Oynkiun. @yHKIUN U UX rpaduku DinemeHTapHble GyHkimun. MccnenoBanue GyHKINUN U TO-CTpOEHUE UX IPaUKOB 3JIEMEHTapPHBIMU METO/IaMHU.
OcHoBHble criocoObl TpeoOpazoBanus rpagukoB. ['paduku ¢pyHkmii, conepxxkamux moaynu. [lpenen pynkuun n HenpepsiBHOCTH. [loHsATHE Tpeaena
¢bynkunu. OTHOCTOPOHHHE MIPEeIibl, CBOWCTBA NpeienoB. HempepbrlBHOCTh (yHKIMI B TOUKE, HA MHTEpBaie, Ha oTpe3ke. HermpepbhIBHOCTD
aneMeHTapHbIX QyHKuu. Pa3peiBable pyHkuun. O6patubie Gpynkuuu . [lonarue oOpatHoit pynkuun. Bzaumuo obpatusie pynkuuu. O6paTHbie
TPUTOHOMETpHUYECKHE (QYHKIUU.



Havaja MmaTeMaTH4YeCKOI0 aHAJIM3A.

[Ipenen nocnenoBarensHocTr. CBOMCTBA MpeenoB. beckoneuno yoObiBaromas reomerpudeckas nporpeccus. Yucino e. [IpounsBoanas. Ilonstue
npou3BOAHON. [Ipon3BOIHAS CyMMBI, Pa3HOCTH, IPOU3BECHUS U YaCTHOTO ABYX (QYHKIMA. HenpepbBHOCTS PYHKIMH, IMEIONIMX TPOU3BOTHYIO,
maddepenmman. [IponsBonusie anemenTapubix GyHkuuit. [IponsBoanas cnoxxuoi ¢pynkuuu. [IponsBoanas odparHoii pynkuuu. [Ipumenenue
POM3BOAHONW. MakCMMyM U MUHUMYM QyHKIUH. YpaBHeHHE KacaTtenbHOU. [Ipubmkennsie Berancienus. Teopemsl o cpeanem. Bospacranue n
yObiBanue ¢pyHkuuii. [Ipon3BogHbIe BRICIINX HOPSAKOB. BBITyKIIOCTh Tpaduka GyHKIUN. DKCTpeMyM (PYHKIIUH ¢ €AUHCTBEHHON KPUTHYECKON
TOUKOH. 3a1aun HAa MAKCUMYM U MUHUMYM. AcUMOTOTHL. JIpoOHO-uHelHas ¢pynkuus. [loctpoenue rpadukoB GyHKIUN C IPUMEHEHUEM
npousBoaHON. @opmyna u psag Teinopa.

[TepBooOpaznas u unterpai. [lonsrue nepBooOpazHoii. 3aMeHa IEPEMEHHONW U UHTETPU-POBAHKE 110 YacTsM. [lnomaas KpUBOJIMHEHMHON TpaneIuu.
Onpenenennblii uuterpai. [IpubnuxeHHoe BRIYUCICHUE onpeaeneHHoro nurerpaia. @opmyna Hetorona — Jleitonuia. CBoicTBa ONpeIeIeHHBIX
UHTErpajioB. [[puMeHeHne onpeaeIeHHbIX HHTETPAIOB B TEOMETPUIECKUX U (pu3ndeckux 3aaavax. [lonsrue nuddhepeHnuaisHoro ypaBHEHUS.
3anaun, npuBoaAnMe K AU PepeHnanbHbIM YpaBHEHUSIM.

YPaBHCHI/IH " HCPAaBCHCTBA.

PaBHOCUIIBHOCTB YpaBHEHM 1 HepaBeHCTB. PaBHOCHIIbHBIE TpeoOpa3oBaHus YPaBHEHUI U HEPABEHCTB. Y paBHEHUs-cleAcTBU. [loHsTHE ypaBHEHMSI-
crencTBUs. Bo3BeneHue ypaBHeHHs B YeTHYIO cTeneHb. [loTeHunpoBanue gorapupmMuieckux ypaBHeHHH. [IpuBeaenne nogoOHbIX YJI€HOB YpaBHEHUS.
OcBoOo>IeHue ypaBHEHUS OT 3HaMeHaTels. [IpuMenenune norapupMudeckux, TPUrOHOMETPUUYECKUX U APYTrux Gpopmyi. PaBHOCHIBHOCTh ypaBHEH Ui
Y HEpaBEHCTB crcTeMaM. Perienne ypaBHEHH ¢ ToMoIbio cucteM. YpaBHeHus Buaa f(a(x)) = f($(x)). PerieHne HepaBeHCTB ¢ IIOMOIIBIO CUCTEM.
HepasenctBa Buna f(a(x)) > f($(x)). PaBHOCHIBHOCTS YpaBHEHHUI Ha MHOKeCTBaX. Bo3BeieHHe ypaBHEHUS B YETHYIO CTEIICHb. Y MHOXKEHHE
ypaBHeHMs Ha QyHKIUI0. JlorapupmupoBanue 1 MOTEHIUPOBaHUE YPABHEHUH, IIPUBE/ICHUE MOI00HBIX YWIEHOB, IPUMEHEHHE HEKOTOPBIX (POPMYIL.
PaBHOCMIIBHOCTH HEpABEHCTB Ha MHOXeCTBA. Bo3BeieHne HepaBeHCTBA B YETHYIO CTENIEHb U YMHOXKEHHE HEpaBeHCTBA Ha (DYHKIMIO, TOTEHLIUPOBaHUE
Jorapu(pMHUECKUX HEPABEHCTB, IPUBEJCHNE MOJOOHBIX WIEHOB, IPUMEHEHUE HEKOTOphIX (popmyi. Hectporue nepaBencTBa. MeTo mpoOMeXyTKOB
JUIS ypaBHEHUN U HEpAaBEHCTB. Y paBHEHUS U HEPABEHCTBA C MOAYJISIMU. MeTo/1 MHTEpBaIOB /1JIsl HEMPephIBHBIX (pyHKUMH. VMcnonb3oBaHue CBONCTB
GbyHKUIMN TpyU pelIeHu: ypaBHEHHUH 1 HepaBeHCTB. Vcronp3oBaHue 001acTell CyIecTBOBaHUS, HEOTPUIATEIbHOCTH, OTPAaHUYEHHOCTH, MOHOTOHHOCTH
1 DKCTPEMYMOB (DYHKIIMH, CBOMCTB CHHYCA U KOCUHYCA IIPU PEIlIEHUU ypaBHEHUI U HepaBeHCTB. CHCTEMbI YpaBHEHHUM ¢ HECKOJIbKUMH HEU3BECT HBIMH.
PaBHOCMIIBHOCTB cucteM. Cucrema-ciencrsue. MeTos 3aMeHbl HEM3BECTHBIX. PacCy1eHNs ¢ YMCI0BBIMU 3HAYEHUSAMU NIPU PELIEHUH CUCTEM
ypaBHEHUH. Y paBHEHHS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu. Y paBHEHUS, HEPAaBEHCTBA U YPABHEHHMSI C TaPAMETPOM.

HOBTOpeHHe. HpI/I OopraHu3ali TEKYIIETO U UTOIOBOI'O MOBTOPCHUA UCIIOJB3YIOTCA 3aJaHrA U3 pas3gciia «3a11aH1/151 JJI TIOBTOPCHUSA» U JPYTHUC
MaTcpHraJibl.



I'eomerpus.

[Ipsimble U TIIOCKOCTH B ITpocTpaHcTBe. OCHOBHBIE MOHATUS CTEPEOMETPUH (TOUKA, ITPsIMAs], INIOCKOCTh, IIPOCTPAHCTBO).

[Iepecekaromuecs, napajuiesIbHbIe U CKPELIUBAIOIIMECS IPAMBIC. YTOJI MEXAY IPSIMBIMU B IIPOCTpaHCTBE. [lepneHIuKyIsapHOCTb IPAMBIX.
[TapanienbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMON U TUIOCKOCTH, IPU3HAKU U cBoWcTBa. Teopema o Tpex neprnenaukyiapax. [lepnenaukynsp u
HAaKJIOHHAsA. YTOJ MEXAY MPSMOM U MIIOCKOCTHIO.

[TapannenbHOCTh MIOCKOCTEN, NEPIEHAUKYIAPHOCTD TNIOCKOCTEN, MPU3HAKU U CBOMCTBA. [|BYyrpaHHbIN yro, JUHEHHBIN Yrojl ABYTPAHHOrO yTJIa.

PaccTosiHUS OT TOYKM JI0 MIOCKOCTH. PaccTosiHuE OT HpHMOﬁ JI0 TIIIOCKOCTH. PaccrosHue MCKAY MapajlyICJIbHBIMHA INIOCKOCTSAMU. Paccrosnue MCKOY
CKpCHIMBAIOIIUMHUCA ITPAMBIMHU.

[MTapannensHoe mpoekTHpoBanue. [1nomaas opToroHaaTbHON MPOSKIIMKA MHOTOYTOJIbHHKA. 300parkeHre mpoCTpaHCTBEHHBIX (DUTYD.
MHuororpanauku. Bepunnsl, pedpa, rpaHu MHOrorpaiHuka. Pazseptka. MHororpansslie yribl. Beimykiibie MHOrorpanHuku. Teopema Ditnepa.
ITpusma, ee ocHOBaHMs, OOKOBBIE pedpa, BbICOTa, O0KOBasi MOBepxXHOCTh. [Ipsimas u HakioHHas npusMa. [IpasunbHas npusma. [apannenenunen. Ky6.
[Tupamuna, ee ocHoBaHue, O0OKOBBIE peOpa, BEICOTa, OOKOBasi MOBEPXHOCTb. TpeyroipHas nupamuaa. [IpaBuiibHas nupamuaa. Y ceueHHas NUpaMua.

Cummerpui B KyOe, B apajuiesenumese, B npu3Me 1 nupamuje. IloHsaTie o ciMMeTpHH B IPOCTPaHCTBE (LIEHTpalbHasA, OCeBast, 3epKajlbHas ).
[IpuMepsl cHMMETpHIA B OKpYKarOLIEM MUPE.

Ceuenus Ky6a, mpu3Mbl, upaMu/sl. [IpencraBienue o npaBUIIbHBIX MHOTOTPaHHUKAX (TETpadaAp, KyO, OKTasp, 0JEKadAp U UKOCASIP).

KoopaunaTsl 1 BeKTOpHI. JleKapTOBbI KOOPAUHATHI B MPOCTpaHCTBE. DOpMyIa pacCTOSHUS MEXAY IByMs TOUKaMH. Y paBHEHUS cephl U MIIOCKOCTH.
dopmyrsa pacCTOSHUS OT TOUKH JI0 MIIOCKOCTH.

Bexropsl. Monyns Bektopa. PaBeHCTBO BekTOpOB. C105K€HHE BEKTOPOB U YMHOKEHHE BEKTOPA HA YUCIIO. YTOJI MKy BeKkTopamu. KoopauHaTel
BekTOopa. CkaynspHoOe NpousBeeHne BEeKTOpoB. KomnHeapHble BEKTOpHL. Paznokenue BEKTOpa 10 JBYM HEKOJUIMHEApHBIM BekTopaM. KomrulaHapHble
BEKTOpBHI. PaznokeHne no TpeM HEKOMILJIaHAPHBIM BEKTOPAM.



Tena u moBepxHocTH Bpamienus. L{unuaap u konyc. ¥Yceuennsiit KoHyc. OCHOBaHUE, BBICOTa, OOKOBasi IOBEPXHOCTh, 00pa3yroliasi, pa3BepTKa.
OceBble c€UeHUsI U CEUEHHUSI NTapaljIelIbHbIE OCHOBAHMUIO.

[Iap u cdepa, ux ceyeHus1, KacareabHas IIIOCKOCTh K chepe.
OOBembI Te U TUIoNaan uX moBepxHoctei. [lorsatue 06 oobeme Tena. OTHOMIEHHE 00BEMOB MOJOOHBIX TEJI.

®opmyiiel 00beMa KyOa, IPSIMOYTOJIBHOTO Mapajliesienunes1a, Npu3mMsl, LHIMHApa. DopMyisl 00beMa nupamMuibl U KoHyca. DOpMyIIbl IUIOIIAIH
MOBEPXHOCTEH MUIMHIIpA U KoHyca. DopMynel o0beMa mmapa u miomaau cepol. Teopema UeBsl u Teopema MeHemnast.

Y4eOHO-MEeTOANYECKHIT KOMILIEKC

Y4eOHO-METOAUUECKUHA KOMILIEKC

1.AtanacsH, JI.C. I'eometpus 10-11 [Tekct]: yue6. s obmeobpazosar. yupexaenuit/ JI.C. AranacsH, B.®. byry3os, C.b. Kagomues. — M.:
[Ipoceemenue, 2014

2. Y4eOHUK M 33/1a4HUK «AnreOpa 1 Hayana MaTeMaTrdeckoro aHanusa. 10 kmace.11 kmace . ba3oBeiii u yrimyonenHsiit ypoBan» A.I'. Mopakosuy,
B.I1. CemenoB, Mocka «Muemo3uHa» 2019r. Beimyck

3. «Anrebpa u Hauana aHanu3a. 10 knacc. [IpodunbHblit ypoBeHb. Kontponshsie padots» B.W. ['mu30ypr, Mocksa «MHuemo3nnay» 2019r. BellTycka
4.. 3uB, b. I'. lunaxtideckue Matepuas 1o reomerpun it 10 kit [Teker] / B. T'. 3us. - M.: [Ipoceenienue, 2015.



Kanennapuo-remarudeckuii nian 10 kiaacee

Ne Kon-Bo wacop | Jlara
Ne n/m 3aH§THﬂ Tema 3anaTus
TeMe
1-4 IloBTOpEHUE 4
1-4 1-4 IToBTOpEeHNE MaTepuaia reOMETPUHU U anreopsl 7-9 KiraccoB 4
5-8 AKCHOMBI CTEPEOMETPHHN M CJHEJACTBHA U3 HHX 4
S 1 OCHOBHBIC IOHATHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUHN 1 5.09
6-8 2-4 AKCUOMBI U cleacTBUA U3 HUX. Camocmoamenvnan paboma 20 munym 3 10.09
9-20 IMapanieJbHOCTh NPSIMBIX M MJIOCKOCTEH 12
9-10 1-2 [TapannensHbie IpsMbIe B TIPOCTPAHCTBE 2
11-12 3-4 [TapannenbHOCTh NPSIMON U TNIOCKOCTH. 2 13.09
13 5 CKpemmBaromuecs mpsmMbie 1
14 6 VYTIIbl ¢ COHAINpPaBIEHHBIMU CTOPOHAMM. 1
15-16 7-8 Pemenne 3anad no reme «llapamensHocTs npsMbIX. [lapamienbHOCT NPSMON U INIOCKOCTH 2
17 9 Koumponsnaa paboma 1 1
18 10 [TapannenbHOCTh IBYX INIOCKOCTEH 1 20.09
19-20 11-12 CBoiicTBa mapajuIeNIbHBIX TWIOCKOCTeH. Camocmoamenvhasn paboma. 2
21-33 Iaaga 1. JEACTBUTEJBHBIE YACJIA 13
21-23 1-3 § 1. HarypanbHble u 11enble yncia 3
24 4 § 2. PanmonanbpHbIC UyncIa 1 27.09
25-26 5-6 § 3. VppanmoHanbHbBIE YnciIa 2
27 7 § 4. MHOXeCTBO J€HCTBUTENbHBIX YHUCET 1
28-29 8-9 § 5. Moxaynb IEHCTBUTEIILHOTO YHCiIa 2
30 10 Konumponwvnas paboma Ne 2 1 04.10
31-33 11-13 | § 6. Meron maremMaTH4ecKOW MHTYKIIHA 2+1
I'nasa 2. YUCJIOBBIE ®YHKIIUH 10
34-35 1-2 § 7. OmnpeneneHue 9nuCIOBON (QYHKIIMH U CITIOCOOBI €€ 3a/IaHUs 2
36-38 3-5 § 8. CpoiicTBa QyHKIMH 3
39 5 § 9. Ilepuonnyeckue QyHKIHH 1




40-41 7-8 § 10. O6parHas GyHKIIUS 2
42-43 9-10 Konmponwvnas paboma Ne 3 2 18.10
44-69 I'napa 3. TPATOHOMETPUUYECKNE ®YHKINHA 26
44-45 1-2 § 11.YucnoBas OKpyXHOCTb 2
46-47 3-4 §12. YucnoBast OKpy>KHOCTb Ha KOOPAMHATHON MJIOCKOCTH 2
48-51 5-8 § 13. Cunyc u kocunyc. TaHT€HC U KOTaHTeHC 3+1
52-53 9-10 § 14. Tpuronomerpuyeckne GyHKIIUU YUCIOBOTO apTryMEHTa 2
54 11 § 15. Tpuronomerpuueckue QyHKIIUU YTIIOBOTO apryMeHTa 1 30.10
55-57 12-14 | § 16. dynkiuu y = Sin x,y = COS X, UX CBOWCTBA U rPpaQUKH. 3
58 15 Konmponsnaa paboma Ne 4 1
59-60 16-17 | §17. llocrpoenue rpaduka Gyaxuuu y = mf(X) 2
61-63 18-20 | § 18. [Noctpoenue rpaduka ¢pyukimu y = f(kx) 2+1
64 21 §19. I'padpuik rapmMOHUYECKOTO KOJICOaHUS 1
65-66 22-23 | §20. dynkuum y=tg X, y=ctg X, X CB-Ba U rpapuKu 2
67-69 | 24-26 §.2 1. OGparHble TpUrOHOMETpHUYECKHE QYHKIIUU 3
70-75 Tetpasap u napasienenumnen 6
70 1 Terpasap 1
71-72 2-3 [Mapamnenenumes 2
73-75 4-6 IToctpoenne ceuenuii. Camocmosamenvhas paboma 3
76-86 I'nasa 4. TPUTOHOMETPUYECKUE YPABHEHU S 11
76-79 1-4 §22. Ilpocreiinne TPUroHOMETPUUECKHE YPAaBHEHNS U HEPABEHCTBA 4
80-84 5-9 §23. MeTofp! pelieHust TPUTOH-X YpaBHEHHH 4+1
85-86 10-11 | Koumponwvnas paboma Ne 5 2
87-110 I'nasa 5. IPEOGPASOBAHUE TPUTOHOMETPUYECKHUX BBIPAKEHUI 24
87-89 1-3 §24. CuHyc 1 KOCUHYC, CYMMBbI U Pa3HOCTH apryMEHTOB 3
90-91 4-5 §25. TanreHc cymMmbl U pa3HOCTU apryMEHTOB 2
92-93 6-7 §26. ®opMyIbI IPUBEICHUS 2
94-97 8-11 §27. ®opmyinbl ABOWHOTO apryMeHTa. @opMyIbl HOHUKEHUS CTENIEHU 3+1
98-100 12-14 | §28. IIpeoOpa3oBaHre CyMMBI TPHTOHOM-X ()YHKIIUH B POU3BEJICHHE 3
101-102 15-16 | §29. IlpeoOpa3oBaHue MPOU3BEICHUN TPUTOHOMETPUUECKUX (PYHKIMI B CyMMY 2
103-104 17-18 | §30. IlpeoOpa3oBanue BoipaxkeHus Asin x + Bcos X k Buay Csin (x+t) 1+1
105-108 19-22 | §31. MeTtoas! pernieHus: TPUrOHOM-X YpaBHEHUH 3+1




109-110 23-24 | Koumponavnas padboma Ne 6 2
111-116 IepneHAUKYJIAPHOCTD NPSIMOM M IVIOCKOCTH 6
111 1 [NepnieHnuKyIsIpHBIC TIPsMBIE B TpocTpaHcTBe. [lapaienbHble MpsSMbIe, EPIeHANKYISPHBIC TNIOCKOCTH. 1
112-114 2-4 [Tpu3Hak nepreHANKYIIPHOCTH MPSMOH U TIIOCKOCTH 3
115-116 5-6 Pemrenue 3agau 2
117-131 I[epneHAuKyYJISIP U HAKJIOHHAS. YT0J MKy MPAMOI U MJIOCKOCTHIO. IleprneHIuKyJIAPHOCTD 15
IJIOCKOCTE
117 1 PaccrosiHEe OT TOYKH 0 IUIOCKOCTH. 1
118-120 2-4 Teopema 0 3-X HepHCHANKYIpax 1+2
121 5 [Mpoexkiust GUryphl Ha MIOCKOCTh 1
122 6 YToa MeXIy MPSIMOH U TFIOCKOCTBIO 1
123-124 7-8 Perienue 3a1au 2
125-126 9-10 JIByrpanHsbiii yroi. [Ipu3Hak nepneHIuKyIIpPHOCTH 2-X MIOCKOCTEH 2
127-128 11-12 | IIpssMOYyroJbHBIN NapaIeIeI e 2
129-130 13-14 | Peruenue 3amau 2
131 15 Koumponvnasn paboma Ne 7 1
132-141 I'naBa 6. KOMILIEKCHBIE YHCJIA 10
132-134 1-3 §32. KommiekcHble uncna u apuMeTnyecKue onepanuy HaJy HUIMH 3
135 4 §33. KommiekcHbie yncia ¥ KOOpAUHATHAS TIIOCKOCTh 1
136-137 5-6 §34. Tpuronomerpuyeckas popma 3aMcl KOMILUICKCHOTO YHCIIA 2
138 7 §35. KomruiekcHbIe uncia U KBaipaTHBIE YPAaBHEHHS 1
139-140 8-9 §36. Bo3BeneHne KOMITJIEKCHOTO YKCIA B CTENEHb. V3BIeuenne KyOu4eckoro KOpHs u3 2
KOMIDJICKCHOTO YHUCJIa
141 10 Konumponwvnas paboma Ne 8 1
142-157 MHOrOrpaHHUKH 16
142 1 [ToHsTHE MHOTOTpAaHHUKA. 1
143-145 2-4 IMpusma. [Tnomans 60KOBOM MOBEPXHOCTH IPHU3MBI 3
146 5 [Mupamua. 1
147-149 6-8 I[TpaBuiibHast MUpaMuI 2+1
150-151 9-10 Vceuennas nupamMuia 2
152 11 Konumponvnaa paboma Ne 9 1
153 12 CumMeTpHs B TIPOCTPAHCTBE 1




154-155 13-14 | IIpaBuiibHBIC MHOTOTPAHHUKH 2
156-157 15-16 | 3auer «MHOrOrpaHHUKI 2
158-189 Taasa 7. MPOU3BOJTHAS 32
158-159 1-2 §37. UncioBbIie MOCIEA0BATEIIBHOCTH 2
160-161 34 §38. [Ipeaen ynucaoBOM MOCIET0BATEILHOCTH 2
162-163 5-6 §39. Ilpenen hyHKIIMN 2
164-165 7-8 §40. Onpenenenue NpoU3BOAHOM 2
166-169 9-12 §41. Beruucienue npou3BOIHBIX 3+1
170-172 13-15 | § 42. InddepennmpoBanue cinoxxkHoi ¢pynkunu. JuddepennppoBanne oOpaTHON QYHKIINU 2+1
173-175 16-18 | §43. YpaBHeHue kacateiabHOM K rpaduky QyHKINN 3
176-177 19-20 | Koumponwvnas paboma Ne 10 2
178-180 21-23 §44. Ilpumenenue Npon3BOAHOMN sl UCCIEAOBAHUS (DYHKIIUH. 3
181-183 24-26 | § 45. Iloctpoenue rpadukoB GyHKIUN 2+1
184-187 27-30 §46. [IpuMeHeHHne MPON3BOTHON JIJIs1 OITMCAHUS HAUOOJIBIINX M HAMMEHBIITUX 3HAYCHUI BETMYHH 4
188-189 | 31-32 | Koumponavnasn paboma Ne 11 2
190-196 Iaasa 8. KOMBUHATOPHKA Y BEPOSITHOCTh 7
190-191 1-2 § 47. IlpaBuno ymHoxkeHHs. [lepecTaHOBKY U (hakTOpHAIIBI 2
192-193 3-4 § 48. Bb100Op HECKONBKHX 371€eMEeHTOB .bruHOMUaNbHbBIE KOAQPUIIMEHTH 2
194-196 5-7 § 49. Cnydaiinple COOBITUS M X BEPOSTHOCTH. 3
197-216 IloBTOpEeHNe 20
197-211 1-15 [ToBTOpeHue Kypca anreOpsl , HaYaa MaTeMAaTHYECKOTO aHAIu3a U reomeTprn 3a 10 Kiacce 15
212-214 16-18 | HUToroBasi KOHTPOJILHasi padoTa 3
215-216 19-20 | AHa/IM3 KOHTPOJILHOI PadoTHI 2




Kanennapuo-remarudeckuii niian 11 kiaace

Ne Kon-Bo wacoB | Jlara
Ne m/mt 3aH§THﬂ Tewma 3ansaTus
TEMEC

1-4 1-4 IloBTOopenne maTtepuana 10 knacca. Bxoonas konmponavnas paboma 4 8.09
MHorouJieHbl 10
5-7 5-7 §1. MHOro4JIEeHBI OT OJTHOM TIEPEMEHHOMN 3

8-10 8-10 § 2. . MHOrO4IEHBl OT HECKOJIBKUX NEPEMEHHBIX 3 18.09
11-13 11-13 | § 3. YpaBHEHUs OT BBICIIUX CTETICHEH. 3

14 14 Konmponvnas paboma Ne 1 1 25.09
BekTopsl 7
15 1 IlonsATHe BeKkTOpAa. 1
16 2 PaBeHCTBO BEKTOPOB 1
17 3 CrnosxeHue 1 BoIYMTaHNE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB 1
18 4 YMHOXEHHE BEKTOpA Ha YUCIIO 1
19 S KomrianapHsie BEKTOPBI 1
20 6 IIpaBuno napamnenenunena 1
21 / Konmponvnas paboma Ne2 1
MeTtoa KOOPAMHAT B IPOCTPAHCTBE 10
22 1 [TpsiMoyTobHAs eKapTOBask CHCTEMa KOOPMHAT B pocTpaHcTBe .KoopIuHATHI BEKTOpa 1
23 2 CBs13b MEXJly KOOpJIMHATAMH TOYEK M KOOPJIMHATAMH BEKTOpa. 1
24-25 3-4 [Ipocreiimune 3agaun B KOOpANHATAX. 2
26-28 5-7 Yron mexay Bekropamu. CKalsipHO€e MTPOU3BEICHNE BEKTOPOB 3
29-30 8-9 JIBroKEHUE . 2
31 10 Konmponvnas paboma Ne3 1
Crenenu u kopHu. CreneHHble PyHKIMH. 24
32-33 1-2 § 4. IlonsiTue KOpHS N-OM CTENEHU U3 NEHCTBUTEIBLHOTO YHCIA. 2




34-36 3-5 § 5. OyHKIMH y=NVX , UX CBOHCTBA U rpaduKy. 3
37-39 6-8 §6. CBoiicTBa KOpHS N-O1 CTETIEHU 3
40-43 9-12 § 7. [IpeobpazoBaHne BBIPAKECHUM , COICPKAIINX PAJTUKAIIBI. 4
44-45 13-14 Konmponvnas pavoma Ne 4 2
46-48 15-17 | § 8. Ilonarue creneHu ¢ JOOBIM paIIIOHAIBHBIM TOKA3aTEJIEM. 3
49-52 18-21 | § 9. Crenennble GyHKIIUU, UX CBOMCTBA M TpadUKH. 4
53-54 22-23 | §10. V3BieueHune KOpHS M3 KOMIUICKCHOTO YHCIIA. 2
55 24 Konmponvnas paboma Ne 5 1
IMoka3arenbHas U Jorapupmuyeckass QyHKIHHU. 31

56-58 1-3 § 11.I1oka3aTenbHas QyHKIUSA, €€ CBOWCTBA U rpaduK. 3
59-61 4-6 § 12. Iloka3arenbpHbIC ypaBHEHHUS. 3
62-63 7-8 § 13. Tloka3zarenbHbIC HEPABCHCTBA. 2
64-65 9-10 § 14. ITonsTue norapudma. 2
66-68 11-13 | § 15. Jlorapudmuueckas GyHKIHUs , €€ CBOWCTBA U TpaduK. 3
69-70 14-15 Konmponvnas paboma Ne 6 2
71-74 16-19 | § 16. CgoiicTBa sorapudmMoB 4
75-78 20-23 | § 17. Jlorapudmuyeckre ypaBHEHHUS. 4
79-81 24-26 | § 18. Jlorapudmuyeckre HepaBEHCTBA. 3
82-84 | 27-29 §19. IudbdepennnpoBanue mokazaTeJbHON U JorapuMuuecKon QyHKIIHIA. 3
85-86 | 30-31 Konmponvnaa paboma Ne 7 2
IlepBooOpa3Hasi M MHTErpaJ 9

87-89 1-3 §20. [TepBooOpa3Has U HeONpeAEICHHbIN HHTErpall. 3
90-94 4-8 § 21. OnpeenieHHbIN UHTETpAI. 5
95 9 Konmponvnas paboma Ne 8 1
Tesna Bpamenns 13

96-99 1-4 Iy ap 4
100-101 5-6 Konyc. ¥YceueHHblil KOHYyC 2
102 7 [lap u chepa. BzaumHoe pacnonoxenre chepsl U TNIOCKOCTH 1
103 8 KacatenbHast I10CKOCTh K cdepe. 1
104 9 [Tnomanbk chepsr 1
105-107 10-12 Pasnble 3a1aun o TeMe « Tena BpameHus» 3
108 13 Konumponwvnas paboma Ne 9 1




O0BeMBI TeJ

-
©

109-110 1-2 [TonsiTre o6beMa. OO6BEM MPSIMOYTOBHOTO TIApAJUICTICTHIIC 1A 2
111 3 O06BeM IPSIMOM MPU3MBI 1
112-114 4-6 OOBeM NnpsIMOi TPU3MBI U IIITMHJIPA. 3
115-116 7-8 Brrunciienne 065eMOB € TOMOIIBIO ONPESIEHHOT0 HHTErpasia 2
117 9 OObeM TUpaMHuIbI 1
118 10 O0beM KoHyCa 1
119-121 11-13 Pemenue 3amauy. 3
122 14 O6bem mapa. 1
123 15 OO6beMm mapa u ero yacrei 1
124 16 [Tnomans chepor 1
125-126 17-18 Pemenne 3amau 2
127 19 Konmponsnaa paboma Ne 10 1
.JJIeMeHThI TEOPHH BEPOATHOCTEl U MATEMATHYECKOH CTATHCTHKH. 9

128-129 1-2 § 22. BeposTHOCTh U T€OMETPHs 2
130-132 3-5 § 23. He3aBucumble NOBTOPEHMSI UCTIBITAHUN C ABYMSI HCXOJAMH. 3
133-134 6-7 § 24.Cratuctuyeckue MeTobl 00paboTKH MH(OPMAITIH. 2
135-136 8-9 § 25. I'ayccoBa kpuBasi. 3aKOH OOJIBIINX YHCEIL. 2
YpaBHeHusi u HepaBeHcTBAa. CHCTeMbl YPaBHEHMIi M HEPABEHCTB. 32

137-140 | 1-4 § 26. PaBHOCHIIBHOCTD YpaBHEHUH. 4
141-143 5-7 § 27. OO01u1e MeToIbI pelIeH s YpaBHEHHIH 3
144-146 8-10 § 28. PaBHOCHMIIBHOCTh HEPaBEHCTB. 3
147-149 11-13 | § 29. YpaBHEHHUs U HEPABEHCTBA C MOTYJISIMH. 3
150-151 14-15 Konmponvnasa paboma Ne 11 2
152-154 16-18 | § 30.YpaBHEeHHS M HEPABCHCTBA CO 3HAKOM paJIMKaia 3
155-156 19-20 | § 31. Jloka3aTensCTBO HEPABEHCTB. 2
157-158 21-22 | § 32. YpaBHEeHHS U HEPABEHCTBA C IByMs IEPEMEHHBIMH. 2
159-162 23-26 | § 33. Cuctembl ypaBHEHH 4
163-164 27-28 Konmponvnas paboma Ne 12 2
165-168 29-32 | § 34. 3aymaum ¢ mapamMeTpPoOM. 4
169-204 IToBTOpPeHUe Kypca ajaredp, Ha4aJl MATeMAaTHYeCKOro aHaau3a u reomerpunl0—11 36

KJIACCOB, BKJIKOYasi npoOHblii EI'D)







