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IHHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamMma mo MareMaTHKe: anreOpe W HavajaM MaTeMaTHYeCKOTO aHallu3a,
reoOMETpUH NpeaHa3HaueHa st ooyyaromumxcs 10-11-x kiaccos.

PaGouast mporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBaHUSMU (peepabHOTO TOCY-
JApPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa cpenHero oduiero oopazoBanus 1 pazpaboTaHa Ha
OCHOBE NPHUMEPHOH OCHOBHOI 00pa3oBaTeIbHOH MPOrpaMMbl CPEIHEro 0OLIero odpa3zoBaHuUs
(http://fgosreestr.ru/registry/primernaya-osnovnaya-obrazovatelnaya-programma-srednego-
obshhego-obrazovaniya/), a Tak >ke aBTOPCKHX IPOrpaMM:

1. Aunrebpa m Havama mMareMmarudeckoro anamuza. COOpHHMK paboumx mporpamm. 10-11

KJIacChl 0a30BBIA M YIIIYOJICHHBIM YPOBHHU; mocoOue Juist yauTteneil o0meo0pa3oBaremnb-

HBIX yupexaeHuit -M.: IIpoceemenue, 2018;

2. T'eometpusi. COopHUK pabounx nmporpamm 10-11 kiaccer; mocoOue i yaureneit odie-

oOpasoBarenbHbIX yupexaenuid -M.: [Ipocsemenne, 2016

KanengapHo-reMaTH4ecKuil I1aH OPHEHTUPOBAH Ha MCIOJIB30BaHUE B 00Pa30BaTEIbHOM
Mpoliiecce CAeAYIOMHNX YIYeOHUKOB:
1. HILA.AnmumoB u ap. Anrebpa u Havyasa MaremaTuieckoro ananusa 10-11 kmaccer 6a3o-
BBIN U yrayOsenHsiii ypoBau M: IIpocsemenne 2017 .
2. Aranacsn JI.C. u gp. 'eomerpus 10-11 kn. M.: [Ipocsemienue, 2014 r. - 2017 r.

Mecto npeamera B yueOHOM I1a”ne OY

VY4eOnbiM mnanom ['bOY COILL Ne 7 «OLl» r.HoBokyiiObllieBcka Ha U3y4eHUsI IPEAMETA
«MaremaTuka: anredpa 1 Hayaua MaTeMaTH4YeCcKoro aHaiau3a u reomerpusi» B 10-11 knaccax Ha
yriyOJICHHOM ypOBHE OTBOAUTCS 6 4acoB B Henento (anredpa U Hayajia MaTeMaTH4eCcKoro aHa-
au3a — 4 Jaca B HeZIeNI0, FeOMeTpus — 2 yaca B HEJIEIIO )

IlnanupyeMblie pe3yJbTaThbl OCBOECHHS TPeIMeTa
Jluunocmmneie.
1) chopmupoBaHHOCTE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH; KPUTUYHOCThH MBIIIJICHUS, YMEHHE PACIIO3HABATh JIOTHUECKH HEKOPPEKTHBIE BHICKA3bIBA-
HUS, OTJIMYaTh TUIIOTE3Y OT (paKTa;
2) TOTOBHOCTh U CIOCOOHOCTh BECTH AHMAIIOT C APYTUMH JIIOJIbMHU, JOCTUTATh B HEM B3aUMOIIO-
HUMAaHUs, HAXOJIUTh OOIIHE IEJIH U COTPYTHUYATD JUIS UX JIOCTHKCHUS
3) HaBBIKU COTPYTHUYECTBA CO CBEPCTHUKAMH, JIETHMH MIIAJIIICTO BO3pacTa, B3POCIBIMU B 00pa-
30BaTeIbHOM, OOIIECTBEHHO TOJIE3HOM, YIeOHO-MCCIIEA0BATEIHCKOW, TIPOCKTHOW U JIPYTUX BH-
JaxX NesITeNIbHOCTH,
4) rOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHHUIO, HA TIPOTSKEHUH
BCEH KU3HU; CO3HATEILHOE OTHOIICHHE K HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIIEII-
HOM npodeccnoHabHOM U 00IIECTBEHHON AESITENbHOCTH;
5) acreTMdeckoe OTHOIICHHE K MHUPY, BKJIIOYAs JCTETHUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA;
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6) oco3HaHHBIN BBIOOP Oyaymel MpopecCuu U BO3MOXKHOCTEH peain3aliii COOCTBEHHBIX KH3-
HCHHBIX IINIAHOB, OTHOIICHUC K HpO(l)CCCI/IOHEUIBHOfI ACATCIIBHOCTHU KaK BO3MOKHOCTH Y4aCTHUA B
PCIICHUHN JINYHBIX, 06H.[CCTBCHHBIX, ToCyadapCTBCHHBIX, 06H_[eHaLII/IOHaJIBHBIX np06neM.

Memanpeomemnuwie:

1) ymeHMe caMOCTOATENIBHO ONPEAETATh LN AEATEIbHOCTH U COCTABIIATh IIJIaHbI JESATEIbHO-
CTH; CAMOCTOSATEJIBHO OCYILECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH AEATEIBHOCTD; UC-
II0JIb30BaTh BCE BO3MOYKHBIE PECYPCHI TSl TOCTUKEHHUS IIOCTABJICHHBIX LIEIeH U pealn3aliu
IUTAaHOB JIESTEILHOCTH; BEIOUPATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHSIX;

2) yMeHHe MPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B MTPOIIECCE COBMECTHOM JIeATENBHO-
CTH, YYUTHIBATh MO3UIMHU APYTHX YYACTHUKOB JIEATEIBHOCTH, 3P(PEKTUBHO pa3pemiaTb KOH-
(IMKTBL

3) Bi1afieHUe HAaBbIKAMH [103HABATEIbHOM, YUeOHO-HCCIEI0BATENbCKOM U TPOCKTHON AEATEIbHO-
CTH, HaBBIKAMU pa3pelIeHHs TPoOIIeM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOUCKY
METO/IOB PELICHUS MPAKTUYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3JInYHbIX METO/I0B IT03HAHMS,

4) TOTOBHOCTB U CIIOCOOHOCTb K CaMOCTOATEIbHOM NH(POPMAIlMOHHO-TI03HABATEIbHOMN 1€ATeIb-
HOCTH, BKJIIOYasi YMEHUE OPHEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX MHPOPMAITUH, KPUTHY e-
CKH OLICHMBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHBIX HCTOYHHKOB;
5) yMeHHe UCTIONB30BaTh CPEICTBA HH()OPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (/1a-
nee — UKT) B pelieHuN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3aja4 C CO-
OJr0/IeHreM TpeOOBaHHM HIPrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI, pecypcocOepexeHus,
IPaBOBBIX U AITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

6) BIIaJIeHUE SI3IKOBBIMU CPEACTBAMU — YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEHUs, UCIONIb30BaTh aIEKBATHBIE S3bIKOBBIE CPEJICTBA;

7) BafieHUue HaBbIKAMH [TO3HABaTEIbHOMN pedieKCuu Kak 0CO3HAHUS COBEPIIAeMbIX ASUCTBUH U
MBICITUTENIbHBIX MTPOLIECCOB, X PE3Yy/IbTATOB U OCHOBAHMI, IPAHUILl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX IT03HABATEIbHBIX 33/1a4 U CPEACTB UX JTOCTHIKEHUS.



IIpeamerHbIe:

Yriy01eHHbIH ypOBeHb

«CI/ICTeMHO-TeopeTH‘leCKI/Ie pe3yjabTaThbD»

Pasznen 1. BINyCKHUK HAYYHTCSI V. BoInyCKHUK MOJYYHT BO3MOKHOCTbh HAYYHUThCSI

Heau ocBo- | J{ns ycrenHoro npoAokeHuss 00pa3oBaHus ns obecneyenus 603MoACHOCMU YCREUWHO20 NPOOONIdHCEHUSL 0OPA306a-

eHus npej- HUSL NO CREeYUAIbHOCMAM, CE8A3AHHbIM C OCYUjeCmBleHUeM HAYYHOU U

Mera O CHEHUAILHOCTAM, CBA3AHHBIM C HPUKIAZHBIM UCHOIIB30- | 4 conegoeamenbckoll OessmensHocmu 6 001achu MamemMamuki U CMedic-
BaHHWEM MaTeMaTUKHU HbIX HAYK

Inemenmovr | — CBOOOJHO ONMEPUPOBATH MOHATHSAME: KOHEYHOE MHOXKE- | — Jlocmudicenue pesynomamos pazoena ll;

meopuu CTBO, 3JICMCHT MHOXCCTBA, ITIOJAMHOXCCTBO, IICPECCIC- —  onepuposams NOHAMUEM ONPeOesieHUs, OCHOBHbIMU BUOAMU Onpede-

MHOMCECME HUE, 00beTUHEHNE U PA3HOCTh MHOXKECTB, YHCIIOBBIE JIEHUL, OCHOBHbIMU BUOAMU MeEOPeM,

umamema- MHOXXECTBA Ha KOOpI[HH&THOfI HpﬂMOﬁ, OTPEC30K, UHTCP- —  NOHUMAMb CYMb KOCEEHHO20 doxa3ameﬂbcm6a;

muueckou BaJI, IOJYMHTEPBAJI, IPOMEKYTOK C BHIKOJIOTOH TOUKOH, | —  opepuposams noHAMusMU CHEMHO20 U HECUEMHO20 MHOMHCECTEA;

JI02UKU rpaduygeckoe nmpeacTaBieHue MHOXKECTB Ha KOOPIUHAT-

HOM IIJIOCKOCTH;

— 33JaBaTh MHOXECTBA MEPEYUCIECHUEM U XaPAKTEPUCTH-
YE€CKUM CBOMCTBOM;

— OIEpUPOBATH NOHATUSIMU: YTBEPKIACHHUE, OTPULIAHUE

YTBCPKACHNA, NCTUHHBIC W JIOKHBIC YTBCPIKACHU A, IIPU-

4MHa, CJIeJICTBHE, YaCTHBIN ciiydaii o011ero yreepxie-
HUsA, KOHTPIIPUMED;

— IPOBEPATH IMPUHAIIEKHOCTD DJIEMEHTA MHOXKECTBY;

— HaxoIMTh IepeceyeHrne U 00beAMHEHNE MHOKECTB, B
TOM YHCJIe MPEICTABICHHBIX IpaMuecKy Ha YUCIOBON
IPSIMOM M HAa KOOPJAMHATHOM INTIOCKOCTH;

— TPOBOJUTH JI0Ka3aTeNbHbIE PacCYKIACHUS /U1 000CHO-
BAaHMsI ICTUHHOCTH YTBEPXKICHUI.

—  NpUMeHsAmb Memoo Mamemamuyeckol UHOYKYuu 0Jist NPOB8eOeHUs.
PACCyHcOeHUll U 00KA3amenbCme U npu peueHuu 3a0ay.
B nogceonesnotl sHcuznu 1 npu uzyveHuu Opyeux npeomemos:

—  UCNONb308aMb MEOPEMUKO-MHONCECTNBEHHBIN A3bIK U A3bIK JI02UKU
0J1 ONUCAHUSL PeaTIbHbIX NPOYECCO8 U AGNeHUlL, NPU peueHul 3a0ay
Opyeux yueOHviX npeomMemos




B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

MCII0JIb30BaTh YACIOBbIE MHOXKECTBA HA KOOPJUHATHON
IIPSIMOM ¥ HA KOOPIMHATHOMN IUIOCKOCTH ISl OITMCAHMS
peabHBIX IIPOLIECCOB U SBJICHMUIA;

IIPOBOJUTB JOKA3aTEIIbHBIE PACCYKACHHUSA B CUTYALUAX
IIOBCEIHEBHOM JKU3HM, ITPH PEILIECHUN 3a7a4 U3 JPYTUX
IIPEAMETOB

Yucna u euvi-
padicenusn

CB00OHO ONEpUPOBATH MOHATUSIMU: HATYpPAIbHOE YHC-
710, MHOXECTBO HaTypaabHBIX YHCEJ, 1I€JI0€ YUCIIO,
MHO>KECTBO LIETIBIX YKCel, OOBIKHOBEHHAs ApOOb, JAecs-
TUYHAS IPOOk, CMEIIAHHOE YHCII0, PAIIHOHAIBHOE YHC-
JI0, MHOKECTBO PAIlMOHATIBLHBIX YHCEN, UPPALMOHATEHOE
YHCII0, KOPEHb CTEIICHHU N, JCHCTBUTEIHLHOE YHCIIO,
MHO>KECTBO JICHCTBUTENILHBIX YHCEIl, TeOMETpUYECcKas
WHTEPIIPETANS HATyPATBHBIX, IIEJIBIX, PAIIHOHAIBHBIX,
JEHCTBUTENbHBIX YHCET;

MIOHUMATh U OOBSCHATH PA3HUILY MEKIY TO3UITUOHHON H
HETIO3UIIMOHHOW CHCTEMaMU 3aITUCH YHCET,

MEPEBOUTH YMCIIA U3 OAHON CHCTEMBI 3aITUCH (CUCTEMBI
CUHCIICHUS) B IPYTYIO;

JTIOKA3bIBaTh M UCIIOJIb30BATh MIPU3HAKU JCITUMOCTH CyM-
MBI ¥ TIPOW3BEICHUS TIPH BHITIOJTHEHUH BBIYUCICHUH U
pEIlIeHUH 3a]1aY;

BBITIOJTHATE OKPYTJICHHE PAIIMOHATBHBIX U UPPAIHO-
HAJTBHBIX YUCEII C 33JaHHON TOYHOCTBIO;

CpaBHHBATh JICHCTBUTENbHBIE YUCIIA Pa3HBIMU CIIOCO0A-
MU;

YIOPSA0YMBATh YMCIIA, 3aAIUCAHHBIC B BUJIE OOBIKHOBCH-
HOW U AeCSITUYHOU IpOoOH, YKclia, 3aMCaHHbIe C HC-
MOJIb30BaHNEM apU(PMETHIECKOTO KBAAPATHOTO KOPHS,
KOpHEH cTeneHu OobIe 2;

Haxoauth HOJI u HOK pa3ueiMu cmocobamu 1 MCOJTb-

Hocmuoicenue pezyriomamos pazoena

€80D0OHO ONEPUPOBAMb YUCTOBLIMU MHONCECMBAMU NPU PeUIeHUU
3a0auy;

NOHUMAMb NPUYUHBL U OCHOBHBIE UOCU PACUUPEHUSL YUCTIOBbIX MHO-
aHcecms;

611a0emsb OCHOBHbIMU NOHAMUAMU MEOPUU OeTUMOCMU NPU PeuleHUl
CMaHOapmHuIx 3a0ay

umems 6A308ble NPEOCMABIEHUS. O MHONCECTBE KOMNJIEKCHbIX Y-
cen;

CB0D0OHO BLINOIHAMb MONCOECHEEHHbIE NPEOOPAZ08ANUL MPULO-
HOMEMPUYECKUX, T02APUPMULECKUX, CMENEHHbIX GbIPANCCHUL,
enadems opmynot 6unoma Hetomona,

NPUMEHAMb NPU PeueHuU 3a0ay meopemy o0 TUHeUHOM npeocmasie-
Huu HO/;

npumensimv npu pewenuu 3aoay Kumaiickyro meopemy 06 ocmam-
Kax;,

npumeHsms npu pewenuu 3aoay Manyo meopemy @epma;

YMemb 8bINOHAMb 3aANUCH YUCLA 8 NOZUYUOHHOU cucmeme cuucie-
HUsA,

NPUMEHAMb NPU PEUeHUU 3a0ay MeopemuKo-yuciossle QYHKYUU:
yucno u cymma oerumerneti, yynxyuro Jinepa;

NpUMeHAmMb NPU peutenuu 3a0ay yenuvie opoou,

NPUMEHAMb NPU PEUeHUU 3A0ay MHO20UNEHbL C 0eliCEUmMeNbHbIMU
U yenvimu Kodhuyuenmamu;




B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

30BaTh UX MPHU PEUICHUH 3a/aY;

BBITIOJTHSATH BBIYUCIICHUS U TIPe0Opa30BaHUs BhIpaxKe-
HUM, COJIEPkKAUX AEHCTBUTENBHBIE YUCIA, B TOM YUCIIE
KOPHH HaTypaJibHbIX CTEICHEH;

BBITIOJHSATH CTAHAPTHBIE TOXKIECTBEHHBIC TPe0Opaso-
BaHUs TPUTOHOMETPUUYECKUX, JTOTapu(PMHUUECKUX, CTe-
MIEHHBIX, UPPALMOHAJIbHBIX BBIPAKEHUM.

BBINOJIHATH U OOBSICHATH CPaBHEHHUE PE3YyJIbTATOB Bbl-
YUCJICHUHN MPHU peIIeHUH MTPAKTUYECKHX 33/1a4, B TOM
Yrciie MPUOIMKEHHBIX BEIYUCIICHHUH, UCTIONB3Ys Pa3HbIE
crocoObl CpaBHEHMUI;

3aMnMchbIBaTh, CPABHUBATh, OKPYIJISAThH YHNCIOBbIE IaHHbIE
pEeaJIbHBIX BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM
U3MEpPEHUS;

COCTaBJISITh M OLIEHUBATh Pa3HbIMU CIIOCOOAMU YHCIIO-
BbI€ BBIPKEHUS IIPU PEILICHUHU MPAKTUUECKUX 3a/1a4 U
3aJa4 U3 APYrux y4eOHbIX NPeIMETOB

61ademsb NOHAMUAMU NPUBOOUMBLU U HENPUBOOUMBLU MHO2OUNEH U
NPUMEHAMb UX NPU peuleHUU 3a0a,

npumensams npu pewenuu 3a0ay OCHOBHYIO meopemy aneedpbl;
NPUMEHAMb NPU peueHuu 3a0ay npocmetiviue QYHKYUU KOMIIEKC-
HOU nepemMenHOU KaK 2eomMempuyeckue npeoopazoeanus

Ypasnenua
u Hepaeen-
cmea

CB000OIHO OonepUpOBaTh MOHATHAMU: YpaBHEHHE, HEpa-
BEHCTBO, PaBHOCWJIbHBIC YPaBHEHHS U HEPABEHCTBA,
ypaBHEHHME, SBIIAIOLIEECs CIEICTBUEM JIPYrOro ypaBHe-
HUSI, ypaBHEHHS, PaBHOCUJIbHBIE HA MHOKECTBE, PABHO-
CHJIbHBIE TIPe00pa30BaHusl ypaBHEHHIA;

pemaTh pa3Hbie BUbI YpaBHEHUH U HEPABEHCTB U MX
CHCTEM, B TOM YHCJI€ HEKOTOPbIE ypaBHEHU 3-i U 4-ii
CTereHeH, IpoOHO-palnOHATIBHBIE U UPPAIMOHATIHHEIC,
OBJIa/I€Th OCHOBHBIMM THITAMHU MOKA3aTENbHBIX, JIOTa-
pPUPMHUYECKUX, UPPALMOHAIBHBIX, CTEIICHHBIX ypaBHE-
HUI 1 HEPAaBEHCTB U CTaHAAPTHBIMH METOJAMHU UX Pe-
IIEHUH U IPUMEHSATh UX MIPU PELICHUH 337a4;

Jlocmuosicenue pezynomamos pasoena ll;

Cc80000HO onpedensimb Mun U 8b10UPams Memoo peleHus NnoKa3a-
MENbHBIX U T02APUPDMUUECKUX YPAGHEHUIL U HEPABEHCME, UPPAYUO-
HAIbHBIX YPAGHEHUI U HEPABEHCME, MPULOHOMEMPULECKUX YDAGHe-
HULL U HEPABEHCMS, UX CUCTNEM,

€80000HO pewtams CUCHeMbl TUHEUHbIX YPAGHEHU,

pewams 0CHOBHbLE MUNbL YPABHEHULL U HEPABEHCE C Napamempa-
mu;

NpUMeHAMb npu pewenuu 3aday nepagencmea Kowiu — bynaxos-
ckoeo, bepnynnu,

umems npeocmasienue 0 HepABeHCMBAX MeHCOY CPEOHUMU CHeneHt-
HbLMU




— MPUMEHATH TeopeMy be3y K pelieHnio ypaBHEHUI;

— NpUMEHATh TeopeMy Buera ass pereHuss HEKOTOPBIX
YpaBHEHUH CTETICHU BbIIIE BTOPOA;

— TOHUMATh CMBIC]I TEOPEM O PAaBHOCHIJIbHBIX U HEPABHO-
CWJIBHBIX MPEOOPA30BAHUAX YPABHEHUHN U YMETh UX J0-
Ka3bIBaTh;

— BIAJETh METOJIaMU PEIICHUSI ypABHEHUH, HEPABEHCTB U
UX CHUCTEM, YMETh BBIOUPATH METO]I PELICHUS 1 00OCHO-
BBIBaTh CBOM BHIOOD;

— HCIOJIb30BaTh METOJ MHTEPBAJIOB JJIS PEIICHUS HEepa-
BEHCTB, B TOM YHCJIE IPOOHO-PAIIMOHATIBHBIX U BKIIIOYA-
IOIUX B ce0s HppAMOHATBHBIC BRIPAKCHHUS,

— pemarth anredpanyecKkrue ypaBHEHUSI U HEPABEHCTBA U MX
CUCTEMBI C MapaMeTpaMu aredpanveckum u rpaduye-
CKHM METOJIaMU;

— BJAJETh pa3HBIMU METOJAMH JIOKA3aTeIbCTBA HEpa-
BEHCTB;

— pemarb ypaBHEHHUS B IIEJIBIX YMCTIAX;

— u300pakaTh MHOKECTBA Ha IJIOCKOCTH, 331aBacMble
ypaBHEHUSMH, HEPABEHCTBAMU U UX CUCTEMaMHU;

— CcBOOOJIHO HMCTIONB30BATh TOXIECTBEHHBIE TPe0OpazoBa-
HUS [IPU PEILICHUN YPABHEHUN U CUCTEM ypaBHEHUI

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

— COCTaBJISITh U PEIlIaTh ypaBHEHUS, HEPABEHCTBA, UX CH-
CTEMBI ITPH PELLICHUH 3aJ1ay IPYTUX YUeOHBIX IpeaMe-
TOB;

—  BBINOJHATH OLIEHKY MPABIONOA00HS Pe3yIbTaToB, NOTY-
YaeMbIX [IPU PELICHUH Pa3IMUHBIX YPaBHEHUM, HEpa-
BEHCTB U MX CUCTEM IpH PEeIIeHNUH 3a]1a4 IpYrux y4eo-
HBIX IIPEMETOB;




COCTABJISITh U PEIIATh YPABHEHUS U HEPABEHCTBA C Ia-
pameTpamu Mpu pPelIeHU  3a1a4 APYrux y4eOHbIX Mpe-
METOB;

COCTaBJISITh YPABHEHNE, HEPABEHCTBO WJIM UX CUCTEMY,
ONUCHIBAIOLIME PEATBHYIO CUTYALUIO WX MPUKIATHYIO
3a/1a4y, UHTEPIIPETUPOBATH MOJYUYEHHBIE PE3YyJIbTATHI;
WCII0JIb30BATh IPOTPAMMHBIE CPEJICTBA MIPU PEILICHUHN
OTJIEJIbHBIX KJIACCOB YPABHEHUN U HEPABEHCTB

Dynkyuu

Brnaners noHATHAMU: 3aBUCUMOCTD BEITUYWH, (DYHKITHS,
apryMeHT U 3Ha4yeHue (PyHKIMHU, 00IacTh OnpeaesieHus
¥ MHO>XECTBO 3HAYeHUH (QYHKIUH, TpaduK 3aBUCHMO-
CTH, rpaduk GyHKINH, HYTU GYHKIIUH, IPOMEKYTKH
3HAKOIMOCTOSIHCTBA, BO3pACTaHUE Ha YUCIOBOM IpOMeE-
JKyTKe, yObIBAHUE HA YMCIOBOM MPOMEKYTKE, HAUOOIb-
1Iiee ¥ HauMeHblllee 3HadeHne (PyHKIUU Ha YUCIOBOM
POMEXYTKE, IEPUOINUECKas PYHKIUS, TIEPHO/, YeTHAS
U HeueTHasi GyHKIMHU; YMETh MIPUMEHSTh 3TH MOHATHS
IIPU pELICHUH 33/]1a4;

BJIAJICTh MTOHATUEM CTENIeHHasl (YHKIUsS; CTPOUTH €€
rpaduk 1 yMeTh IPUMEHSATH CBOMCTBA CTENEHHON (yHK-
IIUH [IPH PELLICHUH 3ajay;

BJIQ/IETh NOHATHUSIMU ITOKa3aTeabHas PYHKIIHS, SKCIIO-
HEHTAa; CTPOUTD UX IPaPUKU U YMETh IPUMEHSITH CBOM-
CTBa MOKa3aTeNbHON (DYHKIIMU MPHU pEIICHUH 3a/]1a4;
BIIAJICTh TIOHATHEM JIoTapupMUUecKas QPyHKIUs; CTPO-
UTh €€ rpauK U yMETh IPUMEHSAThH CBOMCTBA Jorapud-
MHUYECKOM (hYHKIIMU NPU PELICHUH 3a/1a4;

BJIa/IETh NOHITUSMH TPUTOHOMETpHUUYECKHE QYHKIUY;
CTPOUTH UX TpadUKU U yMETh NPUMEHSATH CBOICTBA TPH-
TOHOMETPUYECKHX (PYHKIUHN MPHU pEIIeHUH 3a1a4;
BJIQ/IETh MOHATHEM OOpaTHast PYHKIIMS; TPUMEHSATH 3TO
MOHSITHE MIPU PEIICHUH 3a7ay;

OPUMEHSTH [TPU PELLICHUH 337a4 CBOMCTBA (DYHKIIHIA:

Hocmuoicenue pezynomamos pazoena I1;

e1adems NOHAMUEM ACUMAMOMbL U YMEMb €20 NPUMEHAMb NPU pe-
WeHuu 3a0ay;

npUMeHsmb Memoobl peulenus npocmeiuux ougpepenyuanrbHvIx
VpasHeHuii nepeo2co U 6Mmopo20 NOpsa0Ko8




YETHOCTb, IEPUOINYHOCT, OTPAaHUYCHHOCTD;
OPUMEHSTH MIPH PELICHUH 33734 MpeoOpa3oBaHus rpa-
¢uKoB QyHKIIHIA;

BJIA/ICTh NOHATUAMM YUCIIOBAs IIOCIIEN0BATEIBHOCTD,
apudMeTHUecKas U FeOMEeTPUUECcKasi IPOrpeccHus;
IIPUMEHSATH IIPU PEIICHUHU 3a1a4 CBOMCTBA U NIPU3HAKU
apru(METHUECKON U TeOMETPUYECKON TPOTPeCCHil.

B nosceonesnoui srcuznu u npu usyuenuu opyaux y4eoHvix

npeomemos:

OIpeseNATh 0 rpaduKaM U UCIOJIb30BaTh IS peILICHHS
IIPUKIJIAIHBIX 3a7ja4 CBOMCTBA pEaJIbHBIX ITPOLIECCOB U
3aBHCUMOCTEH (HanOOJbIINe U HAUMCHBIITNE 3HAYCHUS,
IPOMEXKYTKH BO3pAaCTaHMs U YObIBaHUS (PYHKIUH, IIPO-
MEXXYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTHI, TOUKH Tepe-
ruba, Mepyuoa u T.11.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON
IIPaKTUYECKON CUTYALUH;.

OTIpesieNIATh 10 IpaduKaM MPOCTEHIINE XapaKTePUCTHKH
NEPUOJIMYECKUX MTPOLECCOB B OMOJIOTHH, IKOHOMHUKE,
MY3BbIKE, PaIMOCBS3H U Ap. (AMILTUTY/A, IEPUOJ U T.11.)

Inemenmul
mamema-
mMuuecKozo
ananuza

Brnanets nmoHsTHeM OECKOHEUHO YOBIBAIOIIAsl TEOMETPHU-
YyecKas IPOTrpeccusi U YMETh IPUMEHSTH €0 MPH pellie-
HHUU 3a/1a4;

MIPUMEHSTD VISl PELLIEHU 3a/1a4 TEOPUIO TIPEIETIOB;
BJIAJETh MOHATHSIMHU OESCKOHEUHO OOJIBbIIINE U OECKOHEY-
HO MaJIbl€ YHCIIOBBIE TIOCIIEIOBATEIFHOCTH 1 YMETh
CpaBHHBATh OECKOHEYHO OOJbINNE U OECKOHEYHO Mallble
MOCJIEIOBATEIILHOCTH;

BJIQ/ICTh MOHITUSIMHU: TIPOU3BOIHAS (DYHKIIUHU B TOUKE,
MPOU3BOIHAS (PYHKIINH;

BBIYHCIIATH MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKITUH U X
KOMOMHAIIHIL;

Locmuoicenue pezynemamos pazoena I1;

€60000HO 811a0emMb CIMAHOAPMHBLIM ANNAPAMOM MAMEMAMUYECKO20
AHANU3a 0711 BLIYUCTEHUS NPOU3BOOHBIX (DYHKYUU OOHOU nepemMeH-
HOU;

C80000HO NPUMEHAMb ANNAPAM MAMEMAMULECK020 AHAIU3A 05
uccnedosanusi PyHKyul u NOCMpoenus 2papukos, 8 mom Yucie uc-
C1e008aHUsL HA BLINYKIOCTb,

onepuposams noHaAMuUeM nepeooopPazHoll GyHKyuU OJisl peuleHus 3a-
oau;

061a0emb 0CHOBHBIMU c8edeHusAMU 00 unmezpane Hvtomona—
Jletibnuya u e2o npocmeuiux npUMeHeHusIx,

Onepuposams 8 CMaHOAPMHBIX CUMYAYUSX NPOU3B0OHBIMU 8bICUIUX




— uccneaoBarh (GYHKIUU HA MOHOTOHHOCTB U 3KCTPEMY-
MBI,

— CTpPOWTH rpapvKu U MPUMEHSITH K PEIICHUIO 3334, B TOM
qluClIe C IapaMETPOM;

— BIJIAJETh MOHATUEM KacaTellbHas K rpaduky GQyHKIUU U
YMETb IPUMEHSTH €T0 MPH PELICHUH 33]1aY;

—  BJIAJIETh MOHATUSAMU TIepBooOpa3Has QyHKIHS, Olpe/ie-
JICHHBIN UHTETpAJI,

— TmpuMeHsATh Teopemy HeroTona—JIeliOHuIa 1 ee cie-
CTBUS JJIs PELEHUS 3aau.

B nosceonesnoii scusnu u npu uzyueruu Opyeux y4eOHoix
npeomemos:

— pemaTh NPHUKJIAJHBIC 3a/1a491 U3 OMOJIOTUH, DU3HKH, XH-
MUH, S)KOHOMHUKH U IPYIUX IIPEIMETOB, CBA3aHHBIE C UC-
CJIEIOBAHUEM XaPAKTEPUCTHUK IIPOLIECCOB;

—  MHTEPHPETUPOBATH ITOIYYECHHBIE PE3YIIbTAThI

nops0Kos,

YyMemb npUMeHAmb NPU peueHuU 3a0ay c8oUCMEa HeNnpPePbIEHbIX
dyHryuiL;

YMemb npuUMeHsmb npU peueHuu 3a0ay meopemsl Bellepwumpacca,
YMemb 8bINOHANb NPUOTUNCEHHbIE BbIYUCTIEHUS (MemOObl peuleHus
VPABHEeHUil, bIYUCTEHUSI ONPEOENEeHHO20 UHMEeSPANa),

YyMemb NPUMEHAMb NPULOHCEHUE NPOU3BOOHOI U ONPEOENEeHHO20
UHmMe2pana K peueHuio 3a0ay eCmecmeo3sHaHus,;

611a0emsb NOHAMUSIMU 8MOPAsi NPOU3BOOHASL, BLINYKIOCb pAUKa
@yHKYUU U yMemb ucciedo8ams YHKYUI Ha 8bINYKIOCHb

Cmamu-
CIMuKa u
meopus ge-
poamuo-
cmeil, 102u-
Ka u Komou-
Hamopuka

— OmnepupoBaTb OCHOBHBIMH OIUCATENIBHBIMU XapaKTepHU-
CTMKaMM YHMCJIOBOTO HabOpa, MOHATHEM I'eHepajbHasl Co-
BOKYITHOCTh ¥ BBIOOPKOM U3 Hee;

— ONepupoBaTh MOHATUAMH: YACTOTA U BEPOSITHOCTb COOBI-
THUS, CyMMa U MIPOU3BEJEHUE BEPOSTHOCTEN, BBIYUCIIATD
BEPOATHOCTH COOBITHI Ha OCHOBE IOJICUETa YK CIIa UCXO-
JI0B;

— BJIaJI€Th OCHOBHBIMU MOHSTUSIMU KOMOMHATOPUKY U
YMETb UX IMPUMEHAThH IPU PELIEHUU 3a7a4;

— HMeTb NpeJIcTaBlieHHe 00 OCHOBAaX TEOPUHU BEPOSITHO-
CTel;

— HMETb MPE/ICTABICHHUE O IUCKPETHBIX U HEMIPEPhIBHBIX
CIIy4aifHbIX BEJIMUMHAX U pacHpeesIeHUsX, O HE3aBUCH-
MOCTH CIIy4alHbIX BEJINYHH;

Locmuoicenue pezyromamos pazoena

umemsb npedcmasgieHue 0 YeHMpaibHol NpeoelbHOl meopeme;
uMemsb npedcmasieHue o 8b100pOYHOM KOIPpuyuenme Kopperiyuu
U TUHEUHOU pecpeccuu;

uMemb npeocmasgierue 0 CMamucmu4ecKux 2unome3ax u nposepke
cmamucmuyeckol 2unomesul, 0 CMAmucmuKe Kpumepus u ee
YPOBHE 3HAYUMOCIU,

uMemv npeocmasieHue 0 C8:A3U IMNUPUYECKUX U MeopemuyecKux
pacnpedeneHuil;

umemsv npeocmasgienue 0 KOOUPOBaHuU, 080UYHOU 3aNUCU, OBOUY-
HOM Oepege;

671a0emb OCHOBHbIMU NOHAMUAMU Meopuu 2pagos (epag, epuiuna,
pebpo, cmenenb 6epuiUHbL, NYMb 6 2page) u ymems NPUMEHAMb UX
npU peweHuy 3a0ay;




— UMETb NPE/CTaBICHUE O MATEMAaTUYECKOM OKHMJIaHUU U
JUCTIEPCUU CITyYalHbIX BEJIHYUH;

— HUMETb MPEJCTaBICHUE O COBMECTHBIX PACIIPEICICHUIIX
CIIyYalHBIX BEJIUYMH;

— TOHHMAaTh CYTh 3aKOHA OOJIBIINX YUCEN U BEIOOPOUYHOTO
METO/Ia U3MEPEHHUSI BEPOSITHOCTEIA;

— HUMETb MPEACTaBICHUE O HOPMAIBHOM pacipeieNieHuy 1
npuMepax HOPMaJIbHO paclpeleICHHBIX Cy4YalHbIX Be-
JINYUH;

— HWMETb NPEACTABICHUE O KOPPEIIALNH CIyYailiHbIX BEIU-
YHH.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

—  BBIYUCIIATH WM OIECHUBATH BEPOSTHOCTH COOBITHIA B pe-
alIbHOM KHU3HH;

— BBIOMpPATh METOJBI MOAXOISIIETO MPEICTABICHUS H 00-
paboTKU JaHHBIX

—  uMemb npedCcmagieHue 0 0epesvbsix U ymems NPUMeHImMb npu peule-
HUU 3a0a4,

—  81a0emb NOHAMUEM C8A3HOCMb U YMeMb NPUMEHAMb KOMNOHEHMbL
CBAZHOCIU NPU PeUleHUU 3a0ay;

—  yMemb ocywecmeaisims nymu no peopam, 00xoovl pebep u sepuium
epadgha;

—  umemv npeocmasierue 00 NUNEePOBOM U 2AMUTLIMOHOBOM NYMU,
umems npedcmasiienue 0 mpyoOHOCMuU 3a0adu HAXOHCOeHUs 2a-
MUTbMOHO8A NYMU,

—  81a0emb NOHAMUAMU KOHEUHble U CUemHble MHONMCECMBA U YMemb
UX NPUMEHSIMb NPU PEUEHUU 3A0aY,

—  yMemb NPUMEHAMb MEMOO MAMEeMAMU4ecKol UHOYKYUU,

—  yMemb npuMeHaAmsb Npuryun /fupuxie npu peweHuu 3a0ay

Texcmoevie
3a0auu

— Pemate pa3Hble 3aja41 MOBBIIEHHON TPYAHOCTH;

— aHaNM3HUPOBATh YCIOBHUE 3aJ]a4, BEIOUPATh ONTHUMAIb-
HBI METOJT pellieHUs 3a7auu, paccCMaTpUBas pa3InuHbIe
METO/IBI;

— CTPOWTH MOJENH PEUICHUs 3a/1a4H, POBOIUTH I0Ka3a-
TeJbHBIE PACCYKICHUS MPU PELICHUH 3a/1a4H;

— pemiarth 3a7a4u, TpeOyromue nepedbopa BapuaHTOB, MPO-
BEPKU YCJIOBHIA, BEIOOPA ONTUMAJILHOTO PE3yNbTata;

— aHATU3HUPOBATh U UHTEPIPETHPOBATH MOTYICHHBIE pe-
[ICHHS B KOHTEKCTE YCIOBHS 33/1a4H, BBIOMPATH pele-
HUs, HC IPOTUBOPEYAIINC KOHTCKCTY,

— TEepeBOAUTH MPH PEIICHUH 3a7a9i WH(POPMAIIUIO U3 O1-
HOM (pOpMBI 3aIuCH B APYTYIO, UCIIOJIBb3YS IPU HEOOXO-
JTUMOCTH CXEMBbI, TaOJIHIIbI, TpadUKH, THarpPaMMBbI.

—  Jlocmuoicenue pezynomamog pazoena |l




B nosceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

peuIaTh NPaKTUYECKUE 3aJ]a41 U 33/1a49U U3 JPYTHUX
MIPEIMETOB

T'eomempus

Brnaners reoMmeTpu4ecKUMU MOHATHSIMU IPU PELIEHUN
3ajiay ¥ IPOBEACHUN MaTeMaTUYECKUX PacCykICHUM;
CaMOCTOATENILHO (POPMYITHPOBATH OIPEIEIEHHS TEOMET-
pruecKuX (PUTyp, BBIABUTATh TUTIOTE3BI O HOBBIX CBOM-
CTBax M MpHU3HAKaX TeOMETpUUYECKUX GUTyp U 000CHO-
BBIBATh WJIM OIPOBEPTraTh UX, 0000IIATh MM KOHKPETH-
3MpOBaTh pe3yJbTaThl HA HOBBIX Ki1accax (uryp, npoBo-
JIUTH B HECIIOKHBIX CIYYasx KIacCUPHUKAIHIO GuUryp mo
pas3InYHBIM OCHOBAHUSM;

UCCJIEIOBATh YEPTEXKH, BKIHOYasi KOMOMHAIMK QUryp,
U3BJIEKATh, UHTEPIIPETUPOBATh U IPEOOPa30BbIBATH UH-
dopmanuio, IpeACTaBICHHYIO Ha YepTexax;

pelarh 3a1a4l FreOMETPUUECKOI0 COJIEpKaHusl, B TOM
YHClie B CUTYalUsIX, KOT/Ia alTOPUTM PELICHUs He ce-
JyeT SIBHO U3 YCJIOBHSI, BBIMOIHATH HEOOXOUMBIE JUIS
pelIeHns 3a/1a4k TOTOJHUTENbHbIE TIOCTPOEHHUSI, UCCIIE-
JIOBaTh BO3MOXKHOCTb ITPUMEHEHUS TEOPEM U pOopMyIl
JUISL peIlIeHus 3a/]1a4;

yMeThb (OPMYIUPOBATH U JOKAa3bIBaTh T€OMETPUUECKHE
YTBEPKACHMUS;

BJIQ/IETh NOHATUSIMHU CTEPEOMETPUH: MTPU3Ma, Hapasie-
Jenunen, nupaMua, TeTpasap;

UMETh MPEJCTaBIEHUS 00 aKCHOMaX CTEPEOMETPUU U
CIIEJICTBUSAX U3 HUX U YMETh MPUMEHSATh UX MIPU pellie-
HUU 3a7a4;

YMETb CTPOUTH CEUEHUSI MHOTOTPAHHUKOB C UCIIOJIB30-
BaHUEM Pa3JIMYHBIX METO/IOB, B TOM YHCIIE U METOAA

Hmemwb npedcmasnenue 06 akcuomamuyeckom memooe;

611a0emsb NOHAMUEM 2eOMempuiecKue Mecma moiex 8 NPpoOCmpaH-
cmee u ymems NpUMeHsms ux 0Jisi peuleHus 3a0ay,

yMemb npumMeHams O peueHus 3a0ay C80UCMEd NIOCKUX U 08)-
CPAHHBIX Y208, MPEXSPAHHO20 Yeid, meopembl KOCUHYCO8 U CUHYCO8
0J1s1 MPEXSPAHHO20 Yeld;

e11ademsv NOHAMUEM NEPREHOUKYTIAPHOE CeUeHUue NPU3MbL U YMemb
NPUMEHAMb €20 NPU peuleHUuu 3a0ay;

umems npeocmasierue 0 08OUCMEEHHOCMU NPABUTbHBIX MHO20-
CPAHHUKOB,

611a0emsb NOHAMUSIMU YEHMPATbHOE U NAPAJLIENbHOE NPOEeKMUposa-
HUe U NPUMEHAMb UX NPU NOCMPOCHUU CeYeHUl MHO20ZPAHHUKOG
MemoOoM NpoeKyuil;

uMems npedcmasiienue 0 pa3eepmKe MHO20SPAHHUKA U KpaAmuaii-
wem nymu Ha NO8ePXHOCMU MHO2OCPDAHHUKA,

umems npeocmasienue 0 KOHUYECKUX ceueHusx;

umemsv npeocmasienue 0 Kacanuwuxcs cgepax u KOMouHayuy mei
8PAWYEeHUsL U YMeMb NPUMEHAMb UX NPU peuleHu 3a0ad,
NPUMEHSIMb NPU PEUEHUU 3A0ay YOPMYILY PACCMOSIHUSL O MOYKU
00 NJIOCKOCMU,

611a0emsb paA3HbLIMU CROCODAMU 3A0AHUS NPAMOU YPAGHEHUAMU U
YMemb npUMeHsAms NPU peueHuu 3a0ay,

NPUMEHAMb NPU PeUeHUU 3a0ay U 00Ka3amebCmee meopem 6eK-
MOPHBILL MEMOO U MEMOO KOOPOUHAM;

umemsb npedcmasieHue 06 akcuomax oovema, NPUMeHsms hopmyisl
00beM08 NPAMOY201bH020 napaiieienuneodd, NPUsmvl U RUPAMUODLL,
mempa’opa npu peuleHuu 3a0ay;




CIJICJIOB;

UMETH TPEJICTABICHNE O CKPEIIMBAIOIINXCS TIPSIMBIX B
MPOCTPAHCTBE U YMETh HAXOAWUTH YTOJI U PACCTOSTHUE
MEXy HUMH,

MPUMEHSTH TEOPEMBI O MAPAICITBHOCTH MPSMBIX U
IUTOCKOCTEH B MPOCTPAHCTBE MPU PEIICHUH 33]1aY,
YMETh IPUMEHSITh NapajlIeIbHOE TPOSKTUPOBAHHE JIJIS
n300pakeHus: Guryp;

YMETh MPUMEHSTH MEPIECHAUKYIIPHOCTH MPSMOU U
TUTOCKOCTH TP PEIICHHUH 33]1a4;

BJIAJICTh MMOHSTUSMHU OPTOTOHAJILHOE MIPOCKTUPOBAHHE,
HAKJIOHHBIC U UX MPOCKINH, YMETh PUMEHITH TEOPEMY
0 TpeX MEePIEeHIANKYISIpax MpH PEUICHUH 3a7ay;
BJIQJICTh IOHSITHSIMH PACCTOSTHUE MEKTY (DUTypamMu B
MPOCTPAHCTBE, OOIIHIA MEPIICHAUKYIISIP ABYX CKPEIIH-
BAIONIMXCS MPSMBIX U YMETh IPUMEHSTh MX IPH pellie-
HUU 3371a4;

BJIAJICTh MMOHSITUEM YTOJI MEXY IPSIMOU U TUIOCKOCTHIO
¥ YMETh IPUMEHATH €ro Py PelIeHUH 3a1a4;

BJIQJICTh TIOHSITHSMH JIBYTPAHHBIN YTOJI, YTOJI MEXKITY
TUTOCKOCTSIMU, TEPIICHIUKYIISIPHBIE THTIOCKOCTH U YMETh
MPUMEHSITh UX TPU PEUICHUH 3a/1a4;

BJIQJICTh TIOHSITHSIMH MTPU3Ma, TAPAIIISIICIIUATIC]] U TTPU-
MEHSTh CBOMCTBA MapauIeIICTUIIe/Ia TP PEIICHUHN 3a-
nad;

BJIQJICTh TTOHSITHEM MPSMOYTOJIBHBIN TTapajlIeIICITHITe T 1
MPUMEHSITh €T0 TIPH PEIICHUH 3a/a9;

BJIQ/ICTh MOHITHSIMH MUPAMUJIA, BUABI TUPAMU]I, dJIe-
MEHTBI IPABUIILHOM MUPAMUIBI U YMETh MPUMEHSThH UX
IIPH PEIICHUH 33]1a9;

UMETH TMPEJICTaBIIEHUE O TeopeMe Dilepa, MpaBUIbHBIX
MHOTOTPaHHHKAX;

BJIQ/ICTh MOHITHEM TUIOIIA/IM TOBEPXHOCTEH MHOTOTPaH-

NPUMEHAMb Meopembl 00 OMHOUWEHUSIX 00bEMO8 NPU PeleHul 3a-
oau;

NPUMEHAMb UHMe2PAl 0151 BLIYUCTEHUSI 00beMO8 U NosepXHOCIell
meil 8paweHus], GbIYUCIeHUsI NIOWAoU cghepuieckoeo nosca u oove-
Ma Waposozo Clost;

uMemb npedcmasieHue 0 0BUICEHUIX 8 NPOCMPAHCMEe. NAPALIeNb-
HOM nepeHoce, CUMMEeMpPUY OMHOCUMETbHO NIOCKOCMU, YEeHMPAlb-
HOU CUMMempuu, NO8OPOMe OMHOCUMENLHO NPIMOTU, BUHIMOBOU
cummempuu, ymems NPUMEHMb UX NPU peuleHuu 3a0a4;

umems npedcmasienue 0 NIowWaou OPMo2OHAIbLHOU NPOEKYUU,;
umemsv npeocmasierue 0 mpexepanHom U MHO20SPAHHOM yeie U
NPUMEHAMb CBOUCMBA NJLOCKUX Y2108 MHO20CPDAHHO2O0 Yaid NPU pe-
WeHuu 3a0ay;

umMems npedCmasiieHus 0 NPeoopPa3’08arHuUu N0O0OUs, 20MOMemuu U
YyMemb NPUMEHSIMb UX NPU peueruu 3a0a4;

YMemb peuams 3a0ayu Ha NI0CKOCMU MemoOamu CmepeomempuiL;
yMemb npumMeHsims Qopmyivl 06beM08 npu peueHuu 3a0ay




HUKOB U YMETb IIPUMEHSATD €0 IIPH PEIICHUH 3a1a4;

— BIJIAJIETh NOHATUSAMU TeJa BpallleHus (IMJINHAP, KOHYC,
map u cdepa), uX CeYeHUsI U yMETh IPUMEHSTh UX MIPU
pEILIECHNN 3a]a4;

— BIAJCTh NOHATUAMU KacaTeJIbHbIC IIPSIMBIE U INIOCKOCTH
Y YMETb IPUMEHATD U3 [IPU PELICHNUH 33/]a4;

— HMEeTb NPEJICTABIICHHS O BIIMCAHHBIX U OMUCAHHBIX Ce-
pax U yMeTb IPUMEHATH UX IIPU PELICHUH 33]1a4;

—  BIQJICTh MOHATHAMHU 00HEM, 00bEMBI MHOT'OI'PAaHHHUKOB,
TEJI BPALlCHNs U IPUMEHTh UX IIPU PELICHUH 3a/1a4;

— HMETb NIPEICTABICHHUE O pa3BEPTKE LUIUHAPA U KOHYCA,
IJIOIIA Y TOBEPXHOCTH LIWIMH/IPA U KOHYCA, YMETh
IIPUMEHATH UX NPU PELICHUH 3a/1a4;

— HMMETb [IPE/ICTABICHHUE O TUIOIIAIU CPEPHI U YMETH MPHU-
MEHSATH €r0 MPH PELICHUH 33134,

— yMeTh peulaTh 3a7a4yd Ha KOMOMHAIIMY MHOT'OI'PaHHUKOB
Y TeJl BpalLlCHUs;

— HMEeTh MPEJICTaBICHUE O MOA00UN B TIPOCTPAHCTBE U
YMETb peliaTh 33ja4i Ha OTHOIIEHHE 00BEMOB U ILIO-
11aJiei moBepxHocTel MOA0OHBIX GUTYp.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

— COCTaBJISITh C UCIOJIb30BAHUEM CBOMCTB reOMETpHUYe-
CKUX (UTYp MaTeMaTHYECKHE MOJIEH JJIsl PEeLeHUs 3a-
Jlad MPAaKTUYECKOro XapakTepa U 3a/1a4 U3 CMEKHBIX
JUCIUIUINH, UCCIIEA0BaTh NOTy4YE€HHbIE MOJIETHN U UH-
TEPIPETUPOBATH PE3YNIbTAT

Bexkmoput u
Koopouna-
mul 6 npo-
cmpancmee

— Bnanere NOHATHAMU BEKTOPBI U MX KOOPAWHATHI;

— YMETb BBINIOJIHATH ONIEPALlUU HaJl BEKTOPAMHY;

— HCIOJIB30BaTh CKAJIPHOE MPOU3BEACHUE BEKTOPOB IIpU
pELICHUH 3a/1a4;

— TPUMEHATh ypaBHEHHE IIIOCKOCTH, GOPMYIy paccTosi-
HUSL MEX]ly TOUKaMH, YypaBHEHHE cepbl IPH pelIeHNuN

Locmuoicenue pezyriomamos pazoena

Haxooums o6vem napajiieienunedd u mempas’opd, 3a0aHHbIX KOOp-
OUHAMAMU CBOUX BEPUUIUH,

3a0a6amov NPAMYIO 8 NPOCMPAHCMEE;

HAX00ums paccmosiHue om mo4ku 00 NIOCKOCMU 8 CUcmeme Koop-
ounam;,




3ajay;
OPUMEHSTH BEKTOPBI U METOJI KOOPAWHAT B IPOCTPaH-
CTBE IIPH PELICHUH 3a7a4

—  HAxo0umv paccmosiHue Mexcoy CKpeuwusaouuMucs NPSmMolmu, 3a-
OAHHBIMU 8 cucmeme KOOPOUHAm

Hcemopus MMeTh MpeacTaBiIeHie O BKIIAAe BhIIAMOIIUXCS MaTeMa- | [Jocmudicenue pesynomamos pasoena |l

Mmamemamu- THUKOB B Pa3BUTHE HAYKU;

Ku MIOHUMATh POJIb MAaTEMATUKHU B pa3BUTHHU Poccun

Memoowt Hcnonb30BaTh OCHOBHBIE METOBI JOKA3aTENLCTBA, IPO- | — JJocmuoicenue pezynomamos pazoena ll;

mamemamu- BOJHTH JJOKA3aTEILCTBO U BLIOIHATEL OIIPOBEPIKEHHUC, —  NpuUMeHsAmb MamemamuiecKue 3HaHUus K UCC1e008aHUI0 OKPYHCAIO-
Ku we2o mupa (Mooenuposanue puzuiecKux npoyeccos, 3a0aiu 3Ko-

MIPUMEHSITh OCHOBHBIEC METOIbI PEIICHUS MaTeMaTHye-
CKUX 3aJ1a4;

Ha OCHOBE MaT€MAaTUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE
XapaKTepU30BaTh KPACOTY U COBEPIICHCTBO OKPYXkKarollie-
ro MUpa U MPOU3BEICHUN UCKYCCTBA,

MIPUMEHSITH IIPOCTEHIIIME MPOTrPAMMHBIE CPEICTBA M JJICK-
TPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEILICHUHU Ma-
TEMAaTHYECKUX 3a1a4;

M0JIb30BATHCS MPUKIIAIHBIMU IIPOTPAMMaMH U ITPOrpaM-
MaMH CHMBOJIBHBIX BEIYMCIICHUH IS HCCIIETOBAHUS Ma-
TEMATHYECKUX OOHEKTOB

HOMUKU)




Coaep:xanue yueOHOTo Kypca

MartemaTuka: anreﬁpa U HAYAJIaA MAaTEMAaTHY€CKOI0 aHaJIu3a, recoMeTpus

B cootBeTcTBUHM ¢ ipuHATON KoHIenuel pa3BuThsi MaTeMaTH4eckoro oopazoBanus B Poc-
cutickoil deneparuu, MaTeMaTHIECKOe 00pPa30BaHUE PEIIACT, B YACTHOCTH, CICIYIOIINE KITH0Ue-
BBIE 3a/1a4H:

—  «IPEeNOoCTaBIATh KaXIOMY OOydJaromeMmycs BO3MOXKHOCTh JIOCTHIXKEHHUS  ypPOBHSA
MaTeMaTUYECKUX 3HAaHUH, HEOOXOIMMOTO IS TaJIbHEUIIIEeH YCTICIIHON KU3HH B OOIIIECCTBEY;

— «obecrieunBaTh HEOOXOAMMOE CTPAaHE YHUCIO  BBITYCKHUKOB, MaTeMaTHYecKas
MOATOTOBKA KOTOPBIX JOCTATOYHA IS TIPOJIOJDKEHHST 00pa30BaHus B PA3IMUHBIX HAPABICHUIIX
U IS TIPAKTHUYECKOW IEATEIBHOCTH, BKJIIOYAs MPENOJaBaHUEC MaTeMaTHKH, MaTeMaTHYCCKUE
uccienoBanus, paboty B chepe HHPOPMAIIMOHHBIX TEXHOJIOTUN U AP.»;

— «B OCHOBHOM OOIIEM M CpeaHeM oOIeM 00pa30BaHUU HEOOXOIUMO MPEIYCMOTPETH
MOJITOTOBKY OOYYaromIMXCsS B COOTBETCTBHHM C WX 3alPOCAMU K YPOBHIO TOJTOTOBKU B cdepe
MaTeMaTH4YECKOr0 00pa30BaHUsY.

CoOOTBETCTBEHHO, BBIACIAIOTCS TPH HAIIPaBJICHUs TPeOOBaHUH K pe3ynbTaTaM MaTeMaTHuyecKoro
00pa3zoBaHusI:
1) mpaKTHKO-OPUEHTUPOBAHHOE MaTeMaTHYeCKOe 00pa3oBaHue (MaTeMaTHKa IS )KH3HN ),
2) MaremartHuKa Ui HCIOJIb30BaHus B podeccuu;
3) TBOpYecKOe HaMpaBJIeHHE, HA KOTOPOE HAIlCJICHBI T¢ 00yYarOIHecs, KOTOPbIE MIaHUPY-
IOT 3aHUMAThCS TBOPYECKOM M MCCIEIOBATENICKOW paboTol B 00JIaCTU MAaTeMAaTHKH,
(bU3HUKHN, SKOHOMHUKH U IPYTUX 00IaCTAX.

OTH HaNpaBIIEHUS peaTU3yIOTCs B IBYX OJIOKax TpeOOBaHUI K pe3ylbTaTaM MaTeMaTHYecKOro
o0OpazoBaHwUsl.

Ha yrny6nenHomM ypoBHe:

—  Bremyckauk Hayumntes B 10—11-M kitaccax: Uit YCHENITHOTO MPOJODKEHUST 00pa30BaHuUs
0 CIIEIUATBHOCTSIM, CBSI3aHHBIM C MTPHUKJIATHBIM UCIIOJIE30BAHUEM MAaTEMATHKH.

— BpInyckHUK MOJYy4YHT BO3MOKHOCTH HayunThesi B 10-11-m kimaccax: mist obecriedeHus
BO3MOXXHOCTH YCITCIITHOTO IPOJIOJDKEHUST 00pa3oBaHUS 10 CICIHAILHOCTSAM, CBS3aHHBIM C
OCYIIIECTBJICHUEM HAyYHOW W HCCJICIOBATEIILCKOW JICITEIRHOCTH B OOJACTH MaTeMAaTHKH W
CMEXHBIX HayK.

Komnencupyromas 6a3oBasi mporpaMma CoA€p>KUT pacIIMPEHHBIA OJIOK MOBTOPEHUS U IIpeIHa-
3HauY€Ha JJIs T€X, KTO 10 pa3JIU4HbIM IPUYMHAM [10CJIE OKOHYaHUSI OCHOBHOM IIKOJIBI HE UMEET



JOCTAaTOYHOM MOATOTOBKH ISl YCIIEITHOTO OCBOSHUS pa3zelioB anreOpsl M HaYajl MaTeMaTude-
CKOTO aHaJln3a, TCOMETPUHU, CTATUCTUKH U TEOPUH BEPOSTHOCTEH 1O Iporpamme cpeaHe (moi-
HOI1) 00111e00pa30BaTEIbLHOM IIKOJIBI.

[Tpu u3yyeHnHn MaTeMaTHUKU HA yrIIyOJICHHOM YPOHE MPEIbSBIIIOTCS TpEOOBaHUSA, COOTBET-
CTBYIOIIHE HAPABJICHUIO «MaTeMaTHKa JJIs MPo(ecCHOHANBHOM NesITeTbHOCTH»; BMECTE C TEM
BBIITYCKHHK ITOJTy4aeT BO3MOKHOCTh U3yYHTh MAaTEeMaTHKy Ha ropas3zio 0osiee BBICOKOM YpPOBHE,
4TO cOo3AacT PYHIAAMEHT JUIsl JAJIbHEHIIIEro Cepbhe3HOr0 H3yYeHUsI MaTEMaTHKH B BY3€.

ITporpammel copepxat pasaen «BeposTHOCTh U cTaTucTUKa». K 3TOMY pazneny oTHOCATCS CBe-
JICHUS U3 JIOTUKH, KOMOMHATOPUKU U TEOPHH rpad)oB, 3HAYUTEIHHO BapbUPYIONIUECS B 3aBUCH-
MOCTH OT THUIIA IPOTPAMMBI.

B nmporpammax 0ospI1oe BHUMaHHE YIENISAETCS MPAKTUKO-OPUEHTHPOBAHHBIM 3a1a4aM. OiHa u3
OCHOBHBIX 1I€JI€H - IPUMEHEHUE MAaTEMATHYECKUX 3HAHUHU B KU3HH.

[Tpu u3yyeHun MaTeMaTHKU O0JIbIIOE BHUMAHUE YAEISETCS pa3BUTHI0 KOMMYHUKATUBHBIX yMe-
HU ((OpMYyIHPOBATH, APTYMEHTUPOBATHh U KPUTUKOBATH), POPMHUPOBAHUIO OCHOB JIOTHYECKOTO
MBIILUJIEHHS] B YACTH [IPOBEPKU UCTUHHOCTHU U JIOXKHOCTH YTBEPKICHUM, TOCTPOECHUS IPUMEPOB U
KOHTPIPUMEPOB, LENOYCK YTBEPKIACHUH, (HOPMYITUPOBKU OTPULIAHHH, a TAK)KE HEOOXOAMMBIX H
JIOCTaTOYHBIX YCJIOBUIl. B 3aBUCHMOCTH OT ypOBHS NpOrpaMMbl O0JIbLIE WM MEHbILIE BHUMAHUS
yIensercss yMEHHI0 paboTaTh 0 aJlfOPUTMY, METO/IaM TIOMCKA aJlfOpUTMa U OTIPEIeNIEHUIO Tpa-
HUI] IPUMEHUMOCTH alropuTMoB. TpeGoBanus, copmynpoBaHHble B paszene «l'eomerpus», B
00JIbIICH CTENEHN OTHOCATCS K pa3BUTHIO IPOCTPAHCTBEHHBIX NPEACTABICHUN U rpauuecKux
METOJIOB, YeM K (JOpMaIbHOMY OITMCAHHIO CTEPEOMETPUUECKUX (DAKTOB.

Yriy01eHHBIH yPOBeHb
AJuredpa 1 HaYaJIa aHAJIN3A

IToBTOpenue. Pemenne 3a1a4 ¢ UCNIOJIB30BAHUEM CBOMCTB YMCEN M CUCTEM CUUCIIEHUS, JEITUMO-
CTH, TOJIEN U YacTeH, MPOLIEHTOB, MOJyJIeH uncen. Penmenre 3a1a4 ¢ HCIOJIb30BaHUEM CBOMCTB
CTENeHeN U KOpHEW, MHOTOYIEHOB, IPe0Opa30BaHNl MHOTOUIEHOB U APOOHO-PAIMOHATIBHBIX
BbIpaXKEHUI. Pemmenne 3a1a4 ¢ UCIoIb30BaHUEM I'PayCHOM Mephl yria. Moaynb uucia u ero
cBoiicTBa. Perienue 3a/1a4 Ha IB)KEHHE U COBMECTHYIO paboTy, CMECH U CIUIABBI C TIOMOLIBIO
JUHENWHBIX, KBaIPATHBIX U APOOHO-PALMOHANBHBIX YPAaBHEHUH U UX cUCTEeM. Pemenue 3amgau c
MIOMOIUIBIO YHCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJJHOM NEPEMEHHOM, C IPUMEHEHUEM
M300paKeHHs YMCIOBBIX TPOMEXKYTKOB. Pellienne 3aau ¢ UCIOIb30BaHUEM YHCIOBBIX (PYHKINN
u ux rpadukos. Mcnonp30Banue cBOMCTB U Irpa)MKOB JTUHEHHBIX U KBaJAPAaTHUHBIX (QYHKIUH,

00paTHOM POMOPIIMOHATLHOCTH B PYHKITUU Y = \/; . I'padpuaeckoe pernenne ypaBHEHHUH U He-
paBeHCTB. Mcmonp30BaHme onepaiuii HaJ MHOKECTBAaMH M BRICKa3bIBaHUSIMU. Vcrionbp30BaHme
HEPaBEHCTB U CHCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, YUCIIOBBIX MPOMEKYTKOB, HX 00bEIH-
HeHuil u nepeceueHuil. [[puMeHeHNe pu peleHny 3a/1a4 CBOMCTB apu(PMETHUECKON 1 TeOMeT-
pPUYECKON IPOrPECcCHH, CyYMMHPOBAHUS OECKOHEYHON CXOMASIIEHCS T€OMETPUIECKOM Iporpec-
CuHu.



MHokecTBa (YUCTIOBBIE, TEOMETPUUECKHUX (PUTYP). XapaKTEPUCTUUECKOE CBOHCTBO, JIEMEHT
MHOXECTBA, ITyCTOe, KOHEUHOEe, OeCKOHeYHOe MHOKeCcTBO. CriocoObl 3aanust MHOecTB [loa-
MHO3KeCTBO. OTHOILIEHUSsI TPUHAJIEKHOCTH, BKIIIOUEHUS], paBeHCTBA. Onepanuu HaJl MHOXKeE-
crBamu. Kpyru Diinepa. Koneunsie 1 O€CKOHEUHbIE, CUETHBIC M HECUETHBIE MHOKECTBA.

VcTuHHBIE U JTO’KHBIE BBICKA3bIBAHUS, ONIEPALIMHU HaJl BHICKA3bIBAHUSAMU. Al2eOpa 6vbiCKA3bl6a-
Hutl. CBS3b BBICKa3bIBaHUM C MHOXKeCTBaMU. KBaHTOPBI CylIECTBOBAHUS U BCEOOLTHOCTH.

3aKkoHbl JIOTUKU. OcHo8Hble o2udecKkue npasua. Penenne J0ruueckux 3aiad ¢ UCIoIb30BaHu-
€M KpYroB Dilliepa, 0CHOBHbIX 102UYECKUX NPABUL.

Ymo3zakmtouenust. OG0CHOBaHUS M JI0Ka3aTeIbCTBO B MaTemMaTuke. Teopembl. Buabl maremaru-
YEeCKUX YTBEpXKIEHUH. Buosl dokazamenvcms. Mamemamuueckas uHOykyus. Ymeepowcoenus:
obpammnoe 0aHHOMY, NPOMUBONONONHCHOE, 0OpAMHOE NPOMUBONON0NHCHOMY OanHomy. IIpu3Hak u
CBOICTBO, HEOOXOUMBIE U IOCTATOUYHbBIE YCIOBHUS.

OcnosHas meopema apugmemuxu. Ocmamiu u cpagnenus. Aneopumm Eexnuoa. Kumatickas
meopema 06 ocmamkax. Manas meopema @epma. (-uunvle cucmemsol cyucienus. Cynxyus -
Jlepa, Yucio u cymma oeaumenei HamypaibHo20 Yucida.

Panuannas mepa yriia, TpUroHOMETpUYECKasi OKPY>KHOCTb. TpUroHoMerpuueckue GQyHKIUN YH-
cel 1 yriaoB. opMyIiel TPUBEICHHS, CIIOKEHHUS TPUTOHOMETPHUECKUX (DYHKIUN, POPMYIIBI
JIBOITHOT'O M TIOJIOBUHHOT'O apryMeHTa. [IpeoOpa3zoBaHue cyMMbl, pa3HOCTU B IIPOU3BE/IEHUE TPU-
TOHOMETPHUYECKHUX (PYHKIHUNA, 1 HA0OOPOT.

Hynu ¢pyHkiumm, npomMexyTKi 3HaKOIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbosbiiee 1 HauMeHblee
3HaueHue QpyHkuuu. [lepuognueckue GyHKIMN 1 HAUMEHBLINHN epuol. YeTHbIe U HEUETHbIE

byaruun. Qyukyuu «OpooHas yuacme yucia» Y = {X} u «yenas yacmo yuciay Yy = [X] .

Tpuronomerpuueckie GpyHKIIMH YUCIOBOTO aprymMeHTa Y =C0SX, Y =sSinX, y=tgx,

y =ctg X. CBoiicTBa u rpauKi TPUTOHOMETPUUYECKUX (YHKIIUH.

OO0patHble TpUroHoMeTpuyeckre (PYHKIMHU, UX TIaBHbIE 3HaYeHUs, CBOMCTBA U Tpaduku. Tpu-
rOHOMETpUYecKue ypaBHeHUs. OTHOPOJHbBIE TPUTOHOMETPUUECKHUE ypaBHEHHUs. Pemenne npo-
CTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB. IIpocTelmue cucTeMbl TPUTOHOMETPUYECKUX
YpaBHEHUM.

CreneHs ¢ 1elCTBUTENBHBIM [10Ka3aTeNEM, CBOMCTBA cTeNeHU. [IpocTeiine noka3zaTenbHbIe
ypaBHEHMs U HepaBeHCTBa. [lokazarenbHas GyHKIUS U ee cBOMCTBa U rpaduk. Yucno € u

byHKIHS y = e*.

Jlorapudm, coiictBa norapudma. /lecaTnynslii 1 HaTypaibHbIM J0rapudm. [IpeodbpasoBanue
JorapupMHUecKuX BbipaxxeHuil. Jlorapugmuueckue ypaBHeHHs U HepaBeHCTBa. Jlorapupmuyue-
ckas (QyHKIHUS U ee CBOMCTBA U rpaduk.

CrenenHast GyHKIHUS U ee CBOHCTBA U Tpaduk. MppanoHanbHble ypaBHEHHUS.



[TepBuuHbIe MpeaCTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX YUCEIN. [Jeticmeus ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcrno conpsasxcennvie yucia. Mooynw u apeymenm yucaa. Tpuconomempuyeckast
@opma komniexcnoeo yucia. Pewenue ypagrnenuti 6 KOMNIEKCHbIX YUCTAX.

MeTtoa UHTEpBAIOB /IS pelieHus] HepaBeHCTB. [IpeoOpazoBanus rpaduKoB PYHKLIUI: CIIBUT,
YMHOXXEHHUE Ha YHCII0, OTPAKEHUE OTHOCUTEIHHO KOOPAUHATHBIX oceil. [ paduueckue MeTo b1
pelIeHUs ypaBHEHHI U HEPAaBEHCTB. Pellenne ypaBHEHH U HEPAaBEHCTB, COACPIKALIUX Iepe-
MEHHYIO I10/] 3HAKOM MO YJIS.

CucTeMbl MOKa3aTeNbHBIX, JOTapU(PMHUUECKUX U HPPALNOHATIBHBIX ypaBHEHUNH. CHCTEMBI IOKa-
3aTeNbHBIX, TOrapu(MUIECKUX U UPPALMOHATBHBIX HEPABEHCTB.

B3anmuo obparnbie pynknuu. I'padukn B3auMHO 00paTHBIX (YHKITHIA.
VpaBHEHUS, CHCTEMbI YPaBHEHUH C TapaMeTpoOM.

@opmyna bunoma Hvtomona. Pewenue ypasnenuii cmenenu eviuie 2 cneyuanivbhslx 6u0os. Teo-
pema Buema, meopema be3y. I[Ipusooumvie u nenpugooumvie muozounenvl. OcHoénas meopema
aneeopel. Cummempuueckue MHo2ouneHsl. Llenouucnennvie u yeno3HauHvle MHO20UIEHbI.

Huoghanmoswi ypasuenus. Llennvie opoou. Teopema @epma o cymme K8aopamoa.
Cymmbl u psaovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopemvl 0 npubaudCeHUU OCUCMBUMENbHBIX YUCEN PAYUOHATbHBIMU.

Mnooicecmsea Ha KOOPOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[TonsTue npenena pyHkuuu B Touke. [lonamue npedena ¢pynkyuu 6 6eckoneunocmu. Acumnmo-
mui epaghuxa ¢ynxyuu. Cpagnenue 6ecKkoHeuno Manwvlx u 6eckoneuno boabuiux. HenmpepbIBHOCTD
bynkuuu. Ceoticmsea Henpepuvignvix yukyuil. Teopema Betiepwmpacca.

Huddepenuupyemocts Gpynkiuu. [Iponszsoanas ¢pynkuuu B Touke. KacarenbHas k rpaguky
¢ynkuuu. ['eomerpuueckuit 1 GU3NYECKU CMBICI IPOU3BOIHON. [Ipumenenue npouzsooHou 6
@uzuxe. [IponsBoaHble aeMeHTapHbIX GyHKIMA. [IpaBuia nuddepeHunpoBanms.

Bropas npousBogHasi, ee reoMeTpUUECKUN U PU3MUECKUI CMBICI.

Touku skcTpemMyMa (MakcUMyMa U MUHUMYMa). MccnenoBanure aneMeHTapHbIX pyHKUIMN Ha
TOYKHU IKCTpEMyMa, HauOoJIbllIee 1 HAMMEHbIIee 3HaYeHHE C IIOMOIIbIO TPOU3BOAHOM. [locmpo-
eHue epaguros QyHKYuii ¢ NOMOwb10 NPou3800HbIX. Ipumenenue npouzeoo0Hol npu peueHuu
3a0au. Haxoorcoenue skcmpemymos pynkyuii HeCKOIbKUX NepeMeHHbIX.

[TepBooOpaznas. Heonpenenennsiii unterpai. [leppoobpasneie anemeHTapHbIX GyHKIM. [1no-
I1a/1b KpUBOJIMHEHHO Tpanenun. @opmyna HetoTona-JIeitOnuma. OnpeaeneHHblil nHTErpas.
Buiuucnenue niowaoeii niockux guzyp u 06vemos mei 6paujerus ¢ NOMOWbI0 UHMeZpand..

Memoovl pewienusi YYHKYUOHATLHBIX YPAGHEHUN U HEPABEHCME.



I'eomerpus

HOBTOpeHI/IC. Pemenne 3aJa4 C UCITIOJIb30BAHUEM CBOMCTB (bI/Il"yp Ha INIOCKOCTH. Pemmenue 3aJa4
Ha J0Ka3aTCJIbCTBO U IIOCTPOCHNEC KOHTPIIPUMEPOB. HpI/IMeHCHI/Ie HpOCTGfIH.IPIX JJOTMYCCKHUX
ImpaBuJI. Pemenne 3aaa4 C UCIIOJIb30BAHUEM TCOPEM O TPEYI'OJIbHUKAX, COOTHOIIICHUH B IpsAMO-
YT'OJIbHBIX TPCYI'OJIbHHUKAX, (baKTOB, CBs3aHHBIX C YCTBIPEXYT'OJIbHUKaMHU. Pemenne 3aJa4 C UcC-
IIOJIb30BAHHUECM CI)aKTOB, CBA3aHHBIX C OKPYKHOCTAMMU. Pemenue 3amad Ha HN3MCPCHUSA Ha MJIIOCKO-
CTH, BBIYUCJICHUA OJIMH U mnomanaeit. Peuienue 3a0ay ¢ HnOMOWbIO BEKNMOPOB U KoopduHam.

Harnsignas crepeomerpust. [Ipu3ma, napannenenumnen, nupaMmuaa, TeTpasap.

OCHOBHBIC TTOHATHS T'COMCTPHH B IIPOCTPAHCTBC. AKCHOMBEI CTCPCOMETPHUHU U CICACTBUA U3 HUX.
Touamue 06 axcuomamuyeckom memooe.

Teopema Menenas ons mempasopa. IloctpoeHne ce4eHUi MHOTOIPaHHUKOB METOJIOM CJICIOB.
LlenTpanbHoe npoektupoBaHue. IloctpoeHne ceueHnii MHOrOrpaHHUKOB METOJIOM ITPOEKIUH.

CkpenBaroiyecs npsMble B IPOCTPAHCTBE. YTOJI MEXKAY HUMU. Memoosl HaxodcoeHus pac-
CMOAHUL MeNCOY CKPeuUBAIOUWUMUCS NPAMBIMU.

TeopeMsl 0 MapauIeIbHOCTH IPSMBIX U IJIOCKOCTEN B pocTpaHcTse. [lapamienbHoe npoekTH-
poBaHue U u3o0paxkenue puryp. I eomempuueckue mecma moyex 8 NPOCMpPancmae.

[leprnieHAUKYIAPHOCTD MPSAMON U TUIOCKOCTH. OpTOroHanbHOE IpoeKkTupoBanre. HakinoHHbIe 1
npoekuuu. TeopeMa o Tpex NepneHIuKyIsapax.

Buowi mempasopos. Opmoyenmpuueckuii mempas’op, KapKacHblll mempal’aop, pa6HOCPAHHbL
mempa3op. Ilpsamoyzonvuviti mempa’op. Meouanvl u bumeouansvt mempas’aopa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

PaccrostHust Mexty ¢purypamu B npoctpancTBe. OOmuil nepneHuKysip ABYX CKpeIuBaroIINX-
CsI TIPSIMBIX.

Vel B npoctpaHcTBe. [lepneHauKymsipHble MI0CKOCTU. [11014adb opmo2oHanbHol npoexkyuu.
Ilepnenouxynapnoe ceyenue npusmoi. Tpexepanusviti u muocoepannulii yeoa. Ceoticmsea nioCKux
yenog muozocpannozo yena. Ceoticmea nioCKux u 08y2panHulx yeno6 mpexepanuozo yana. Teo-
Ppembl KOCUHYCO8 U CUHYCO8 Ol MPEeXSPAHHO20 Y2id.

Bunel MHOTOrpaHHUKOB. Pazeepmiu muocoepannuxa. Kpamuativuue nymu na nosepxnocmu
MHO202PAHHUKA.

Teopema Diinepa. 1lpaBuinbHbIE MHOTOTPAHHUKHU. /[80UICIBEHHOCb NPABUTLHBIX MHO20SPAHHU-
KO8.

[Tpusma. ITapannenenunesn. CoiicTBa napamuienenuneaa. [IpsMoyrosibHbIil napanienenumnes.
HaxksoHHBIE TPU3MBIL.



[Tupamuaa. Buabl nupamua. D1eMEHTHI IPABWIIbHON TupaMubl. [IupamMuasl ¢ paBHOHAKIIOHEH-
HBIMHU peOpamMH U TPaHsIMHU, UX OCHOBHBIE CBOMCTBA.

HJ'IOH_IaI[I/I HOBerHOCTefI MHOI'OI'PaHHHUKOB.

Tena BpameHus: MWIMHIP, KOHYC, Iap U chepa. CeueHus nuauHapa, KoHyca u mapa. [1lapoBoii
CErMEHT, IIapOBOM CJIOH, IIapOBOM CEKTOP (KOHYC).

YcedeHnHas TUpaMua U YCEUEHHBIH KOHYC.
Onemenmsl cihepuueckoi ceomempuu. Konuueckue ceuenus.

KacarenbHble npsiMbIe U TII0CKOCTH. Briicanubie u onucaHubie chepbl. Kacarowuecs cghepuol.
Kombunayuu men epawenus.

Bekrops! u koopauHaThl. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOJI MEXIY BEKTO-
pamu. CxansipHOe IPOU3BECHHE.

VYpasaenue riockoctu. opMyia paccTosTHUS MEXKIy TOUKaMu. Y paBHeHUE chepbl. Popmyna
paccmosinus om mouku 00 naockocmu. Cnocoowl 3a0anusi NPAMOoU YPasHeHUAMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOUBIO BEKMOPO8 U MEMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu Macce.

[Tonstre o6beMa. OOBeMbI MHOTOTPaHHUKOB. OOBEMBI TEJ BpallleHus. Akcuomuvl obvema. Bui-
800 popmyn 06beM08 NPAMOY201bHO20 napaLielenunedd, npusmsl U nUpamuosvl. Popmynel 0na
Haxoxcoenusi oovema mempasopa. Teopemvt 06 OmMmHOWEHUAX 00BLEMOS.

Ipunoosicenus unmezpana K 8bl4ucieHu0 00bemos u nogepxnocmei men epawerus. Ilnowaow
cpepuueckozo nosca. Obvem waposozo cros. [lpumenenue 06vemMos npu peuwienuu 3a0ad.

[Tnomane chepsl.

Paszeepmra yununopa u xonyca. Ilnomaas NOBEpXHOCTH HWIMHIPA U KOHYCA.

KomOunHamm MHOTOTpaHHUKOB U TEJ BpaIleHHS.

[Tonobue B mpocTpancTee. OTHOLIEHHE 0OBEMOB U IIOIIAJEH MOBEPXHOCTEN MOI00HBIX (UTyp.

ﬂ@MOfCQHM}Z 6 npocmpancmee. napa/we/zbﬁbzﬁ NePEeHoc, cummempusl OmHOCUNENbHO NIIOCKOCMU, YeH-
mMpalbHAasl CUMMempUs, noeopom OmMHOCUNENIbHO I’lp}lMOZZ

Hpeo6pa306anue n0006u;1, comomemusi. Pewenue 3a0au na niockocmu ¢ ucnonvzosanuem cme-
peomempudecKux Memooos.

BeposiTHOCTH U CTATHCTHKA, JIOTHKA, TEOPHs TPadoB U1 KOMOMHATOPHKA

[ToBTopenwne. Mcmonp30Banre TaOIUIT M AUArpaMM JJIs IPEICTaBIIeHUs JaHHbIX. Pemenue 3amaq
Ha MPUMEHEHUE OMUCATeNIbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEAHMX, HAUOOIBIIETO U
HaMMEHBIIIETO 3HAYEHUS, pa3Maxa, JUCIIEPCUU U CTaHAAPTHOIO OTKJIOHEHUs. Bpuncnenune va-



CTOT W BEPOSTHOCTEH COOBITHI. Bhuncienrne BeposITHOCTEH B OIBITaX C PABHOBO3MOKHBIMHU
3IIEMEHTAPHBIMH UCX0AaMu. Vcnonp3oBaHre KOMOMHATOPUKHU. Brryncienrne BeposiTHOCTEH He-
3aBHCUMBIX cOObITUH. Mcronp30Banue (OpMyYIIbI CIIOKEHHS BEPOATHOCTEH, Auarpamm Diinepa,
JepeBa BeposITHOCTEH, hopmyibl beprysum.

Beposamnocmmnoe npocmpancmeo. Akcuomvl meopuu 6eposimHocmel.

VYcnoBHas BepossTHOCTD. [IpaBuino ymMHOKEeHUs BEposITHOCTENH. DOopMyJia MOJTHON BEPOATHOCTH.
®opmyna baiieca.

JuckpeTHbIe ciy4daiiHble BEIUYUHBI U pactpeaeneHus. CoBMecTHbIE pacnipenenenus. Pacnpene-
JICHWE CYMMBbI M TIPOU3BEICHUS HE3aBUCUMBbIX CIIyYalHBbIX BEJIMYMH. MaTeMaTH4ecKoe 0XKu1a-
HUE U IUCTIIEPCUS CIYYaHON BEMYMHBL. MaTeMaTHYeCKOe OKUIAHUE U JUCIIEPCUSI CYMMBI CITY-
YalHBIX BEIUYHH.

bunapHas ciyvaiiHas Belu4rHa, pacnpeaeiacaue bepaymm. ['eomerpuueckoe pacnpeaeicHue.
buHOMUANBHOE pacnpeIe]ICHHE U €r0 CBOWCTBA. [ unepeeomempuueckoe pacnpeoeieHue u e2o
ceoticmea.

HenpepsiBHble cinydalinble BenuuuHbl. [110THOCTE BeposATHOCTH. DyHKIMS paclpeeIeHUs .
PaBHOMEpHOE pacnipeneneHue.

TlokazamenvHoe pacnpeoenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u e2o npumenenue. HopmansHoe pacnpenenenue. Oynkius Jlamnaca.
ITapameTpsl HOpMaNBHOTO pacupeaeieHus. [Ipumepsl caydaiHbIX BEIUYUH, TOAYUHEHHBIX
HOPMaJTbHOMY 3aKOHY (TIOTPEUTHOCTh UBMEPEHHM, POCT uesoBeka). [JenmpanvHasn npedenvhas
meopema.

Hepasencmeo Yebviuesa. Teopema Yebviuesa u meopema bepuynnu. 3axon 6orvuux uucer.
Buibopounwiii memoo uzmepenus eepossmuocmeil. Pons 3akona 60o1buux uucen 8 Hayke, npupooe
u obwecmae.

KoBapuanus nByx ciay4aifHbix BeqnduH. [loHsaTre o koagduunente koppensunu. CoBMeCTHbIE
HaOJIOICHNUS IBYX CIIy4alHBIX BEIUUUH. Bbibopounsiii kodgpuyuenm xoppenayuu. Jlunetinasn
peepeccus.

Cmamucmuueckas eunomesza. Cmamucmuka Kpumepusi u ee ypoeens snauumocmu. Ilposepka
npocmeuiuux eunomes. IMuUpUdecKue pacnpeoenerus U ux césa3b ¢ meopemuiecKumuy pacnpe-
Oenenuamu. Panzoeas koppensayus.

Ilocmpoenue coomeemcmeuil. HnvexmusHwvle u cropvekmusHvle coomeemcmeus. buexyuu. /Juc-
KpemHuas HenpepvisHocmo. Ilpunyun /fupuxne.

Koouposanue. /[éouunas 3anuce.

OcnosHule nonamus meopuu zpaghos. /epegws. /leouunoe oepego. Ceaznocmov. Komnonenmoi
ceaznocmu. Ilymu na epaghe. iineposvl u I amunrbmonossl nymiu.



TemMaTHuyeckoe NIIAHNPOBaAHUE

Mamemamuxa (anzeopa u navana mamemamuueckozo ananusa) 10 knacc

Ne it Ha3Banue Tembl KoJsnyecTBo 4acoB

1 JlelicTBUTEIbHBIC YHCIIaA 18

2 Crenennas QyHKIHS 18

3 ITokazaTenbHass GyHKIUS 12

4 Jlorapudmuueckas pyHKIUSA 19

5 Tpuronomerpudeckue GOpMyIIbl 27

6 TpuronomeTprdeckue ypaBHCHH 18
[ToBTOpEeHue u cucremMaru3aius yaueOHOro MaTepuaia 24

Mamemamuxa (anzeopa u nauana mamemamuueckozo ananuza) 11 knacc

Ne Ha3Banue Tembl KoJsmyecTBo 4yacoB

1 Tpuronomerpuyeckue GyHKINH 20

2 [Tpon3BoiHAs U €€ TEOMETPUIECKHIA CMBICI 20

3 [TprmeHeHre TpOU3BOJHON K UCCIIEeTOBAaHUIO (YHKITHI 18

4 WuTerpan 17

5 KomOunaropuka 13

6 DJIEMEHTHI TEOPUU BEPOSITHOCTEN 13

7 Crarucruka 9
[ToBTOpEeHMEe U crcTeMaTU3alus y9eOHOro MaTepuraa 26

Mamemamuxka (ceomempus) 10 knacc

Ne ninn HasBanue TemMbl KoanyecTBo yacos

1 BBEJIEHUE B cTepeoMeTputo 5

2 [TapanmienbHOCTh NPSAMBIX U IJIOCKOCTEN 19

3 ITeprnieHIMKYIIpPHOCTD MPSIMBIX U INIOCKOCTEN 20

4 MHororpaHHiKu 16
IToBTOpeHue u cucremarn3anus yaeOHOro Marepuasia 8

Mamemamuxka (ceomempus) 11 knacc

Ne i Ha3BaHnue TemMbl KoanyecTBo yacos
1 [{nmHap, KOHYC 1 map 16
2 OO0BeEMEI TEI 17
3 BekTopsl B ipocTpaHcTBE 7
4 MeTo1 KOOpAMHAT B IPOCTPAHCTBE 16

[ToBTOpEHME U cUcTeMaTH3aIMs YIeOHOT0 MaTeprasia 12
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