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MaremaTuKa: a.ﬂreﬁpa U HAYaJIa MATEMAaTHIECKOT0 aHA/In3a, reOMETpUs

l. HJIaHI/IpyeMBIe pe3yJbTaThbl 0CBOCHUA y‘lEGHOI‘O npeamMera

Yriay0/eHHblil ypOBeHb

«CI/ICTCMHO-TCOPETI/I‘{QCKI/IQ pe3yJbTaThbD»

Pa3pen

|. BbINyCKHMK HAYYHTCHA

Il. BoImyCKHHMK MOJy4YUT BO3MOKHOCTD
HAYYHThCS

IMeau ocBOeHMSsI

JI71s1 yCrienHoro mpoI0JKeHUst 00pa3oBaHus

ﬂ]lﬂ obecneuenus 603MONCHOCU ycneuwrHozo
l’ZpO@OJlOfC@HZ/lﬂ o6pa306anl no cneyuatbHoCmsAIm,

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos.

3a/1aBaTh MHOYKECTBA IIEPEUUCIICHUEM U XapaKTEPUCTUYECKUM CBONCTBOM;
ONCpUPOBATh IOHATUSAMU: YTBEPXKICHHE, OTPHULIAHUE YTBEPKICHMS,
VCTUHHBIE U JIO)KHBIE YTBEP)KJIEHUS, IPUYHHA, CICICTBUE, YACTHBIN CIIy4ai
o0111ero yTBep»KA€HUs, KOHTPIIPUMED;

IIPOBEPSATH NIPUHAUIEKHOCTD JIEMEHTA MHOKECTBY;

HaxXoJuTh IepeceueHre M OObEIUHEHHWE MHOXECTB, B TOM 4YHCIE
IPEJCTABICHHBIX T'papUUecK Ha YMCIOBOM MPsAMONH M HAa KOOPAWHATHOM
IIJIOCKOCTH;

MIPOBOJIUTH JIOKa3aTeJbHbIE PACCYXKJEHUs A OOOCHOBAHUS HCTUHHOCTH
YTBEPKICHUH.

HUCIIOJIb30BaTh 4YHCJIOBBIC MHOXCCTBA Ha KOOpI[PIH&THOfI HpHMOﬁ H Ha
KOOp,I[HHElTHOfI IJIOCKOCTU AJId OIMUCAaHUA PCAJIBHBIX IMTPOUCCCOB U HBHCHHﬁ;
NpOBOAUTL JOKA3ATCIBHBIC PACCYKACHUA B CHUTYyallUAX IIOBCEIHEBHOM
JKU3HU, ITPU PpCIICHUU 3a1a4 U3 JPYTrUux npcaAMCcTOB

npeaMera 10 CIEIMATBHOCTSIM, CBSA3aHHBIM C MPUKJIAJIHBIM UCIIOIb30BaHUEM
MaTeMaTHKU CBA3AHHBIM C OCYWECMEIeHUeM HAYYHOU U
uccne008amenbCKoll 0essmelbHoCmu 8 0o1acmu
MAMeMamuKy U CMENCHbIX HAYK
TpebGoBanus Kk pe3yjJbTaram
Inemenmol — CBOGOJHO OMEPHPOBATH' MOHATHAMHU: KOHEYHOE MHOKECTBO, 3neMeHT | Jocmuoicenue pesynsmamos pasoena ll;
meopuu MHOXKECTBA, IOIAMHOXECTBO, IIEpeceueHre, OOBEAUHEHHE M Pa3sHOCThL | ONEPUPOBANb NOHAMUEM ONpeOeneHls, OCHOBHbIMU
MHOIHCECME U MHOKECTB, YHCIOBBIE MHOXECTBA HA KOOPAMHATHOM IIPSIMOM, OTPE3OK, sudamu onpeoenenuli, OCHOEHbIMU BUOAMU
MamemamuuecKkou WHTEPBAJI, TOJIYHHTEPBAII, TPOMEKYTOK C BBIKOJIOTOW TOYKOH, rpaduieckoe meopem,
JI02UKU IpEeACTaBJICHHUE MHOXXECTB Ha KOOpI[HHaTHOﬁ TIUIOCKOCTH, noHUMAaNb Cynb KOC6EHHO20 00Ka3amenbcmea,

ONnepupoBamb NOHAMUAMU CHEMHO20 U HECYEMHO20
MHOJICECMBA,

NPUMEHAMb MeMOo0 MAMeMamu4eckol UHOYKYuu OJis
nposedeHUst PACCYHCOEHUL U OOKA3AMENbCME U
npu pewieruu 3a0ay.

B nosceonesnoii sicuznu u npu uzyueHuu opyeux
npeomemos:

UCNONB308AMb MEOPEMUKO-MHONCECMBEHHDIU A3bIK U
AZBIK JIO2UKU OJ151 ONUCAHUSL PEATIbHBIX NPOYECCO8
U A61IeHUl, NPU peueHuu 3a0ay Opyeux y4eoHvlx
npeomemos

! 3)_'[6CI> " AaJieC: 3HATh ONPCACICHUC ITOHATHS, 3HATh U YMCTh 000CHOBEIBATE CBOMCTBA (HpI/I3HaKI/I, €CJIM OHHU CCTL) TOHATHS, XapPAKTECPU30BaATh CBA3U C APYIT'UMHU IMOHATUAMU, IIPEACTABIIASA OAHO
IIOHATHUEC KAaK 4aCTh LCIIOCTHOI'O KOMILICKCA, UCITI0JIb30BaTh IOHATHE U €TI0 CBOCTBa Ipu NpoOBCACHUN paCCY)K,HeHHﬁ, JA0Ka3aTeJIbCTB, pCHICHU U 3a/ia4.




Yucna u
GbIpadICeHUA

- CBO60[[HO ONCpHUpOBaTh IMOHATHUAMU: HATYPAJIbHOC YHUCIO, MHOXCCTBO
HaTypajdbHBIX  YHCEJ, 1eJI0€ YHCIO, MHOXECTBO LEIbIX  YHCell,
OOBIKHOBEHHast  ApoOb, JecATUYHas ApoOb, CMEIIAaHHOE  YHUCIIO,
palMoOHAIBHOE YUCIIO, MHOXKECTBO PALIMOHATIBHBIX YUCEN, UPPALMOHATILHOE
qucjio, KOpPCHb CTCIICHU n, IleICTBHTGJIBHOG qucjio, MHOXECTBO
I[GﬁCTBI/ITGJIBHBIX YUCCJI, TCOMCTPUUCCKAA HHTCPIIPETAlNA HATypaJIbHbIX,
LEJIBIX, pallMOHAJIBbHBIX, IICﬁCTBHTGJIBHBIX YHUCCII,

— TIOHUMAaTh U OOBSICHATH PAa3HUIY MEXAY MO3ULHUOHHONW M HEMO3ULIMOHHOU
CHUCTEMaMH 3aITUCH YHCEIT;

— TMepeBOAMTHh YHUCIIa U3 OJHOM CHUCTEMbl 3alUCU (CHCTEMBbI CUUCIIECHHUS) B
APYTYy10;

— JO0Ka3bIBaTb U UCIHOJb30BATh MMPHU3HAKU ACIIMMOCTU CYMMbI U IIPOU3BCACHUA
IIPpH BBIIIOJTHCHHUHU BBEIYHCIIEHUN U PEIICHUHA 3a/1a4;

— BBIIIOJIHATE OKPYIJICHHUEC paluOHAJIbBHBIX W HWpPpalUOHAJIIBHBIX YHCEIT C
3aJaHHOI TOYHOCTBIO;

— CpaBHUBATH Hel\/’ICTBI/ITeJ'H)HI)Ie quciia pasHbIMU CHOCO6aMI/I;

— YHOpSAIOYMBATH YHUCIIA, 3alMCAaHHBIE B BUIE OOBIKHOBEHHON U AECCATUYHOM
npoOu, 4Yucia, 3alldCaHHBIE C HCIOJIb30BaHUEM apUPMETHUUYECKOTO
KBaJPaTHOTO KOPHs, KOPHEH CTENeHU O0IbIIe 2;

— wHaxomuth HOJI m HOK pa3ubiMu croco6amMu ¥ UCHOJIB30BaTh HX IPHU
pELICHNUH 33]1aY;

— BBINOJHATH BBIYUCICHUS M MPEeoOpa3oBaHUs BBIPAKEHUH, COJEpKalIUX
NeMCTBUTENbHBIC YHCIIA, B TOM YHCIIE KOPHU HATypaJbHBIX CTETICHEH;

—  BBIIOJIHATH CTaHJAapTHbIE TOXJECTBECHHbBIE npeoOpazoBaHus
TPUTOHOMETPUUECKUX, JIOTapU(IMUYECKUX, CTENEHHBIX, UPPAUOHATBHBIX
BBIPAXKCHUM.

B noeceonesnoti scuznu u npu usyuenuu opyaux npeomemos:

— BBINONHATH M OOBSACHATH CpPAaBHEHUE pPE3yAbTATOB BBIYUCICHUN MpH
pElIeHUH MPAaKTUYECKUX 3aJ1a4, B TOM YHCIe MPUOTMKSHHBIX BBIUMCICHUIH,
WCIOJIb3YS pa3Hble CIIOCOOBI CPAaBHEHUI;

— 3aIMChIBaTh, CPABHUBATH, OKPYIJIATH YHCIIOBBIE JAHHBIE PEAIbHBIX BETUYNH
C UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS,

COCTaBIISATh U OLIEHUBATh PA3HBIMU CIIOCOOAMU YHCIOBBIE BBIPAKEHHUS IIPU
pElIeHNH MPAKTHYECKUX 3a/1a4 U 33734 U3 JPYTrUX Y4eOHBIX MPEIMETOB

Llocmuoicenue pesynomamos pazoena ll;

€680000HO ONEPUPOBAMb YUCTIOBLIMU MHOHCECMBAMU
npu peuwienuu 3a0a4;

HOHUMAMb NPUYUHBL U OCHOBHbIE UOeU PACUUPEHUs
YUCTIOBLIX MHONCECE;

61a0emsb OCHOBHLIMU NOHAMUAMUY MEOPUU
0euUMOCmu npu peueHuu CMmaHOapmmbixX 3a0a4

umems 6a308vle NPEOCMABIeHUs. O MHONCECEe
KOMNJIEKCHBIX YUCe,

€80000HO 8bINOIHAMb MOAHCOECMEEHHbLE
npeobpazo08anus MpueoOHOMempuiecKux,
J102apUpMUtecKux, CrmeneHHbIX 8blPaNCeHUl;

enademnv opmynou bunoma Heromona;

NPUMEHAMb NPU peuleHuU 3a0a4 meopemy o
aunetinom npeocmasnenuu HOJ/J;

npuMeHsms npu pewieHuu 3a0ay Kumaiickyro
meopemy 06 ocmamrax;

npuMeHamb npu pewieHuu 3a0a4 Manyro meopemy
Depma,

YMemb 8bINOJIHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU
cucmeme CHUCIEHUS,

NpUMEHAMb NPU peueHuU 3a0ay meopemuKo-
YUCno8ble YYHKYUU: YUCTIO U CyMMa Oerumenetl,
¢ynxkyuro Dinepa;,

NpUMeHAMb NPU peuleHuu 3a0ay yentvie opoou,

NPUMEHAMb NPU peueHUU 3a0a4d MHO20UIeHbl C
oelicmeumenbHbIMU U YeablMu
K03 puyuenmamu;

61a0emsb NOHAMUAMU NPUBOOUMBLU U HENPUBOOUMDL
MHO20YJIeH U NPUMEHAMb UX NPU peuleHun 3a0ay;

npumenamos npu pewieruu 3a0ad OCHO8HYI0 meopemy
aneedpwl;

NpUMEHAMb NPU peuleHuu 3a0ay npocmenuiue
@yHKYUU KOMNAEKCHOU nepeMeHHOl KaK
eeomempuyeckue npeoopazoeaHus

Ypasnuenusn u
Hepagencmea

— CBoOOJHO  omepupoBaTh  MOHATUAMHU:  YpaBHEHHE,  HEPaBEHCTBO,
PAaBHOCUJIBHBIE YPaBHEHHsT M HEPABCHCTBA, YPAaBHEHUE, SBILIOLIEECS

Locmuoicenue pezynsmamog pazoena ll,
—  €80000HO onpedensimb MUN U 8blOUPAMb MeEmoo




CIIEACTBUEM JIpYyIrOrO ypaBHEHHUS, YPAaBHEHHS, paBHOCWJbHBIE Ha
MHO>KECTBE, PABHOCUJIbHbBIE IPe00pa30BaHusl YpaBHEHMUI;

pelaTh pa3Hble BUAbI YPaBHEHUN U HEPABEHCTB U MX CHCTEM, B TOM YHUCIIE
HEKOTOpble ypaBHeHHMA 3-ii W 4-ii creneHel, APOOHO-palMOHAIBHBIE WU
UppaliOHAJIbHBIE;

OBJIaZICTh OCHOBHBIMH THUIIAMH  TOKA3aTENbHBIX, JIOTApU(YMUIECKUX,
UppalMOHAJIbHBIX, CTENIEHHBIX YPAaBHEHUM M HEPAaBEHCTB M CTaHAAPTHBIMU
METO/IaMHU UX PEIIEHUH U IPUMEHATh UX MPU PELICHUH 3a/1a4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHMI;

MPUMEHATh TeopeMy Buera aiis pemieHus HEKOTOPbIX YPaBHEHHMM CTENeHU
BBIIIIE BTOPOU;

MIOHMUMAaTh CMBICII TEOPEM O PAaBHOCWIBHBIX M HEPaBHOCHJIBHBIX
peoOpa30BaHMIX YPaBHEHHUHN U YMETh UX JI0Ka3bIBaTh;

BIIQJIETh METOJAMH pElICHUs YPAaBHEHUN, HEPABEHCTB U UX CHCTEM, YMETb
BBIOMpATh METOJ pelIeHHsI U 00OCHOBBIBATh CBON BHIOOD;

WCII0JIb30BaTh METOJ MHTEPBAJIOB JJISl PEIICHUs HEPaBEHCTB, B TOM YHCIIE
IpOOHO-pallMOHATBHBIX M BKIIOYAIOIIMX B ce0s  HMppalMOHAIbHbIE
BBIPAXKECHUS;

pemaTh ajnreOpandyeckue YpaBHEHMs M HEPaBEHCTBA U UX CUCTEMBI C
rapamMeTpamMu alreopandeckuM U rpauuaeckiuM METOIaMu;

BJIaJIeTh Pa3HbIMU METOJIaMH JI0Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHMs B LIEJIbIX YNCIIAX;
n300pakaTh MHOJKECTBA Ha IUIOCKOCTH,
HEPaBEHCTBAMM U X CUCTEMAMHU;

CcBOOOJIHO MCIIOJIB30BaTh TOKJIECTBEHHBIE MPEe0Opa3oBaHUs MPU PEIICHUU
YpaBHEHUH U CHCTEM ypaBHEHMH

3a1aBa€MbIC YpaBHCHHUAMU,

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

COCTaBJIATh U pelIaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUH
3aJa4 ApYrux y4eOHbIX IPEIMETOB;

BBIMOJIHATh OLIEHKY HPaBIONOAOOMS pPE3ylbTaToOB, MOJIY4aeMbIX IpH
PELIEHNH pa3INYHbIX YPaBHEHHI, HEPABEHCTB U UX CUCTEM IIpU PEIICHUU
3aja4 APYrux y4eOHbIX IPEIMETOB;

COCTaBJIATh M pEIIaTh YpPaBHEHWS M HEPABEHCTBA C MapaMeTpaMH IIpH
pelIeHNH 3a1a4 APYruX yueOHBIX IPEIMETOB;

COCTaBJISITh ypaBHEHWE, HEPABEHCTBO WJIM HX CHCTEMY, OIHCBHIBAIOLINE
peIbHYI0 CHUTYallMI0 WM NPUKIAOHYIO 3a7ady, HMHTEPIPETUPOBATH

peuwieHuss NOKA3aAMeNbHbIX U 102apu@mMuieckux
VpasHeHuii U HepaseHcms, UPPAYUOHATLHBIX
VPasHeHuli u HepaseHCcms, Mmpu2oHOMEeMpPUIecKux
VPAasHeHUll U HepaBeHCM8, UX CUCEM,

Cc80000HO  pewambv cucmemol JAUHEUHbIX
VPasHeHUl;
pewiams  OCHOBHble  MUNbl  YPAGHEHUU U

HEpagencme ¢ napamempamul;

NPUMEHAMb NpU peuleHuy 3a0ay HepaseHcmea
Kowu — Bynaxoeckoeo, bepnynnu;

umems npeocmasieHue 0 HepageHCmeax MexHcoy
CpeOHUMU CmeneHHbIMU




MOJIyYCHHBIE PE3YJIbTATHI;
—  HCIIOJIb30BAaTh MPOTPAMMHBIE CPEACTBA MPU PELICHUH OTACIIBHBIX KJIACCOB
YPaBHEHUU U HEPABEHCTB

Dyukyuu

Brnanets moHATHAMHU: 3aBUCIMOCTD BETTMYMH, (QYHKIHS, apIYMEHT U 3HAaUYCHHUE
(GbyHKIMHU, 00JIACTh ONPEIeIeHUs] 1 MHOYKECTBO 3HaUeHHH (DyHKINH, rpaduk
3aBHCUMOCTH, rpaduK GyHKINHU, HYTU GYHKIIUH, TPOMEKYTKH
3HAKOIMOCTOSTHCTBA, BO3pAcTaHHE HA YUCIIOBOM IMPOMEXKYTKeE, YObIBaHHE Ha
YHCIIOBOM IPOMEXKYTKE, HanOoJIbIIIee U HauMEeHbIee 3HaUeHHE (HyHKIIUU
Ha YMCIIOBOM IIPOMEXYTKE, IIepHoarndecKast (pyHKIIHS, IEpUOI, YeTHAS U
HedeTHast QyHKIMH; yMETh IPUMEHSTH STH MOHSTHUS TIPU PEIICHUH 3a/1a4;

BJIAJICTh TMIOHATHEM CTeNIeHHast (PYHKIIUS; CTPOUTH €€ rpaduK U yMETh
MPUMEHSTH CBOMCTBA CTETIEHHOW (DYHKIMH IIPH PEIICHUH 3a71ay;

BJIQJICTh MIOHATHSIMH TIOKa3aTeIbHas (YHKITHS, SKCITIOHEHTA; CTPOUTh UX
rpadMKu ¥ yMETh IPUMEHSTH CBOMCTBA TIOKA3aTeNbHON (PYHKIIMA TIPH
peleHNN 3a1ag;

BIIIETh MOHATHEM Jiorapudmuueckas QyHKIUS; CTPOUTH ee rpaduk U yMeThb
IIPUMEHATH CBOMCTBA JIOrapu(pMUUecKoi GYHKIIUH NP PEILICHUH 3aa4;

BJIAJIETh MOHATUSAMU TPUTOHOMETPUYECKUE QYHKIIUH; CTPOUTH UX IpauKu U
YMETb IIPUMEHSATh CBOMCTBA TPUTOHOMETPUYECKUX (PYHKIIMI TPU peLIeHUN
3ajay;

BJIaJIeTh MOHATHEM OOpaTHast (PyHKLHKSA; IPUMEHATh 3TO NOHATHE NIPU PELLICHUU
3ajauy;

IIPUMEHSATH NP PELLICHUHN 3a]a4 CBOMCTBA (DYHKLIM: YETHOCTS,
NEPUOJANYHOCTb, OTPAaHUYEHHOCTD;

IPUMEHSATH NIPH PeLIeHUH 3aa4 IpeoOpa3oBaHus rpadukoB GyHKIUI;

BJIQJIETh MOHATUAMU YUCIIOBAs! IOCIIEA0BATENbHOCTD, apu(MeTHuecKas 1
reoMeTpUYEecKasi Mporpeccus;

IIPUMEHSATH NPH PELLICHUHN 33a]ja4 CBOUCTBA U NPU3HAKU apU(PMETUUYECKON U
F€OMETPUUECKON IPOTrPECCUi.

B noeceonesnotl sxcuznu u npu uzyueruu opyaux y4eOHvlx npeomemos:

— ompeAenATh MO TpapukaM U HCHOJIb30BaTh IS PELICHUS MPUKIATIHBIX
3aJay CBOMCTBa pealbHBIX NMPOILECCOB M 3aBUCHUMOCTEH (HauOoJblIue U
HaMEHbIINE 3HAYCHUS, IPOMEXYTKH BO3PACTaHUs U YObIBAaHUS (PYHKIIHH,
MIPOMEXYTKA 3HAKOMOCTOSIHCTBA, ACUMITOTHI, TOUKU Heperuda, nepuoi u
T.IL.);

— HHTEepIpPEeTUPOBaTh CBOHCTBA B KOHTEKCTE KOHKPETHOW MPAaKTUYECKOMH
CHUTYallUU;.

Llocmuosicenue pesynoemamos pazoena 11;

61a0emsb NOHAMUEM ACUMNIMOMbL U YMEMb €20
NPUMEHAMb NPU peueHuu 3a0ad,

NPUMEHAMb MemOoObl peuleHUs: RPOCMetuiux
oughghepenyuanvrvix ypasnenull nepeoco u
8MOpP0O20 NOPAOKO8




OTIPEICIIATH N0 TpaduKaM MPOCTEUIITNE XapaKTEPUCTHKHU TIEPUOTUIECKUX
MIPOLIECCOB B OMOJIOTHH, JKOHOMHUKE, MY3bIKE, PAIUOCBS3H U JP.
(ammuMTynQ, MEPUO U T.11.)

Inemenmot
Mamemamuyeckoz
0 ananuza

Brnaners nmoHsTHEM OECKOHEYHO YOBIBAOIIAS TEOMETPHYSCKAs IPOTPECCUS U
YMETh IPUMEHSTH €r0 MPHU PEIICHUH 33/1a4;

MIPUMEHSTH JUUISl PEIICHUS 3a7a4 TEOPHIO TIPEIETIOB;

BIIQJICTh TIOHATUAMU OECKOHEYHO OOJIBIINE U OECKOHEYHO MAaJIbIE YUCIIOBBIE
MOCJIEI0BATEIILHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OOJIBIIINE U
OECKOHEYHO MaJIbIe MOCIE0BATEIHLHOCTH;

BJIQJIETh TIOHSATUSAMHU: POU3BOIHAS (DYHKIIMH B TOUKE, MPOU3BOAHAS (DYHKIIUH;

—  BBIYUCJISITH MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIMI U MX KOMOUHAIINA;

— wuccnenoBarh GyHKIIUU HA MOHOTOHHOCTB U DKCTPEMYMBI;

— CTpouTh TpapuKu W TPUMEHATH K PEIICHUIO0 3a]ad, B TOM YHCIE C
rapamMeTpom;

— BIAJCTh NMOHATHEM KacaTellbHas K rpaduKy QyHKIUM U YyMETh MPUMEHSThH
€ro MpH PEIIeHUH 3a/1a4;

— BIAJETh MOHATUAMU NIepBooOpa3Has (yHKIHS, ONPEICICHHbIN HHTErpa;

— mpumeHATh TeopeMy Hprorona—JleiiOHuIa u ee CiaeacTBUS s pelieHUs
3azad.

B nosceonesroii scuznu u npu uzyuenuu opyux yueoOHbvlx npeomMemos:

— pemaTh NPUKIATHBIE 337a49l U3 OUOJIOTHH, (DU3UKU, XUMUH, SKOHOMUKU U
IPYrUX TpPEeIMETOB, CBS3aHHBIE C HCCICIOBAHHEM XapaKTEPHUCTUK
MIPOIIECCOB;

—  UHTEPIPETHUPOBATH MOJYUYCHHBIC PE3YJIbTAThI

—  Jlocmuoicenue pezynvmamos pazoena I1;

—  €B0000HO 671a0emb CMAHOAPMHBLIM ANNApamom
MaAmemMamuyecko2o aHaiu3a Oas  GblYUCTeHUs
NPOU3800HbLIX PYHKYUU OOHOU NEPEMEHHOU,

—  €80000HO NPUMeHANMb annapam
MaAmemMamuyecko2o0 aHanu3a O0as UCCie008aHUs
@dyHKYull u nocmpoenus epagurkos, 6 Mmom yucie
uccne0o8anusl Ha 8bINYKIOCMb,

— onepupogamo nOHAMUEeM nepeoodpasHol
@dyHKyuu Ons pewenus 3a0ay;

— 061a0emb OCHOBHLIMU C8eOeHUAMU 00 unmezpane
Hvromona—Jletibnuya u  eco  npocmeuuiux
NPUMEHEHUSX;

— omepupogamv 8 CMAHOAPMHLIX — CUMYAYUAX
NPOU3BOOHBIMU BbICUUUX NOPSAOKOS,

— yMemb  NpUMEHAMb  NpU  peuleHuu  3a0ay
CB0UCMBA HEeNPEPLIBHLIX PYHKYULL,

— yMemb  NpUMEHAMb  NpU  peuleHuu  3a0ad
meopemwl Beliepwumpacca,

—  yMemb GbINOIHAMb NPUOTUNCEHHbIE BbIYUCTEHUS
(Memoobl  peuieHUs  YpasHeHUll, BbIYUCTEHUS.
onpeoeseHHo20 uHmezpana);

—  yMemb NPUMEHAMb NPULONACEHUE NPOU3BOOHOU U
ONpeoeleHHo20 UHme2pala K peueHur) 3a0ay
ecmecmeo3HaHus,

— @lademv NOHAMUAMU 8MOPAs NPOU3BOOHAS,
8bINYKIOCMb — 2paurka  QyHKkyuu u  ymems
uccnedosams QyHKYU Ha 8bINYKIOCHb

Cmamucmuxa u
meopus
eéepoamuocmeil,
Jl0cuKa u
Komounamopuka

OHepI/IpOBaTB OCHOBHBIMH OIIMCATCIIbHBIMU XapPAKTCPUCTUKAMHU YHUCIIOBOTO
Ha6opa, MOHATHUCM I'CHEpAJIbHAA COBOKYIIHOCTD U BLI60pKOfI n3 HEC;

— OIICPUPOBATH IMOHATHAMHU: 4YaCTOTa U BCPOATHOCTH CO6LITI/I$I, CyMMa H
MPOU3BCACHUC BCPOHTHOCTCf/'I, BBIYUCIIATH BEPOATHOCTU COOBITHII HA OCHOBE
noacdeTa 4yucjia uCxoa0B,

— BJIaJCTh OCHOBHBIMH ITOHATHAMU KOM6I/IHaTOpI/IKI/I U YMCTb UMX INPHUMCHSITH

Locmuoicenue pezynomamog pazoena ll,

uMemsb npeocmaeienue 0 YeHmpaibHou npeoebHol
meopeme;

uMemv npeocmasiieHue 0 8bl00POUHOM
K03 puyuenme Koppenayuu u IUHeuHol
peepeccuu;




IIpU pELICHNUH 33]1a4;

UMETH MPECTaBICHHE 00 OCHOBAX TEOPUH BEPOSTHOCTEIH;

UMETh IIPEJCTaBICHHE O JMCKPETHBIX U HENPEPBIBHBIX CIy4YailHBIX
BEJIMYMHAX U PACIPEEIICHUAX, O HE3aBUCUMOCTH CIIy4allHbIX BEIMYUH;
UMETh MPEICTABIEHUE O MAaTEMaTU4YECKOM OXHUAAHUM U JUCHEPCUU
CIy4alHbIX BEJIMYHH;

UMETh MPEJCTaBICHUE O COBMECTHBIX pACIpEACNCHUsIX ClaydailHbIX
BEJIMYMH;

MIOHUMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHUS
BEPOSITHOCTEM;

UMETh TPEJCTABIIEHUE O HOPMAJIbHOM pacCHpeleIeHUd U IpUMeEpax
HOPMaJIbHO paclpe/e/IEHHBIX Cy4YalHbIX BEJIUYUH;

HMMETh MPEJCTABICHNE O KOPPEISLUH CITyJailHbIX BEJIUYHUH.

B nosceonesnou scuznu u npu uzyyeHuu opyeux npeomemos:

BBIYUCIATH UJINX OLICHUBATH Bep0$[THOCTI/I CO6BITI/Iﬁ B peaﬂBHOﬁ KHU3HU,
BBIOMPATh METOIbI TIOIXOIAIIETO MPEACTaBICHUS U 00paOOTKN JaHHBIX

umems npedcmasienue 0 CMamucmu4ecKux
2Unomesax u npogepke Cmamucmuyeckoll
eunomeswvl, 0 CMamMucmuKe Kpumepus u ee
VPOBHE 3HAUUMOCIU,

umMems npeocmasienue o0 Ce:A3uU IMNUPULECKUX U
meopemuyecKux pacnpeoeneHull;

umMems npeocmasieHue 0 KOOUpPOB8aHUuu, 08OUYHOL
3anucu, 08OUYHOM Oepege;

671a0emb OCHOBHbIMU NOHAMUAMU Meopuu epagpos
(epagh, sepwuna, pebpo, cmenenv sepuiunbl,
nymo 6 epage) u ymems npuMeHsms ux npu
peuieHuy 3a0au,

umems npedcmasieHue 0 0epesvbsix u ymems
NPUMEHAMb NPU PeUeHUU 3a0ay,

611a0emsb NOHAMUEM CEA3HOCb U YMemb NPUMEHSMb
KOMNOHEHMbl CEA3HOCMU NPU peuleHul 3a0a4;

yMemb 0CYWecmeansams nymu no pebpam, 06xo0uvl
pebep u eepuiun epagha;

umems npeocmasieHue 00 dUnNePosom U
2aMUTLINOHOBOM NYMU, UMEMb NPeOCMABIeHUe O
MPYOHOCMU 3A0A4U HAXOHCOCHUS 2AMUTILIMOHOBA
nymu,

— e1ademv HNOHAMUAMU KOHEUHble U CYemHble
MHOJICeCmeéa U ymemv UX NPUMEHAMb Npu
peuteHuu 3a0a4,

—  yMemb NpUMEHAMb MemoO MaAmeMamuieckoll
UHOYKYUU;

— yMemb  NPUMEHSMb
peulenuu 3a0a4

npunyun [lupuxie npu

Texcmoevie
3a0auu

Pemats pa3Hble 3a1a4u NOBBIIIEHHON TPYIHOCTH;

aHAJM3UPOBATh YCJIOBHE 3a7jauM, BEIOMPATh ONTHUMAJIbHBIN METO]| pEeILIECHHS
3aJla4M, pacCMaTpUBas Pa3InYHbIE METOIBI;
CTPOUTb  MOJENb  pELIECHUS  3a/lauH,
paccyXAeHHUs NIPU PELICHUH 3a/1a4H;
pemaTh 3ajaud, TpeOyromue nepedopa BapHaHTOB, MPOBEPKU YCIOBHIA,
BBIOOPA ONTUMAJIBHOTO PE3ybTaTa;

AQHAJIM3UPOBATh M MHTEPIPETUPOBATH IOJIYYEHHBIE PEUICHUS] B KOHTEKCTE

MMpOBOOUTH JA0Ka3aTCJIIbHBIC

Hocmuoicenue pezynomamog pazoena |l




YCIIOBUS 33]]a4d, BEIOUPATh PEIICHHUS, HE MPOTUBOPEYAIINE KOHTEKCTY;
MIEPEBOJIUTH MPU PEIICHUM 33a4U HHPOPMAITHIO U3 OJTHOW (POPMBI 3aIUCH B
JIPYTyI0, WCIONB3ysl MPU HEOOXOAMMOCTH CXEMBI, TaOMHIlBI, TpaduKu,
JarpamMMBbl.

B nosceonesnoti sicuznu u npu uzyuenuu opyeux npeomemos.:

peliaThb MPAKTHUYCCKUC 3aaa4U 1 3a1a4U U3 APYTUX NpCaAMCTOB

TI'eomempus

Bnaners reomeTpruyecKuMU NOHATUSAMU NIPU PELISHUH 337a4 U [IPOBEICHUU
MaTeMaTHYECKUX PacCyXJCHH;

CaMOCTOSITENIBHO (POPMYJIMPOBAaTh OMNpEAENeHUs] TeOMETpPHUUECKUX (uryp,
BBIJIBUTaTh THIOTE3bl O HOBBIX CBOWCTBaX M INpPHU3HAKAX I'€OMETPHUYECKHUX
¢uryp u O0OOCHOBBIBaTH WJIM ONpOBEpraTh HUX, 0000WATh WU
KOHKpPETHU3HUPOBATh PE3Yy/lbTaThl Ha HOBBIX Kiaccax (uryp, mpoBOJUTH B
HECJIOKHBIX CIydasx KiacCU(UKALNIO QUTYp MO pa3IMuHbIM OCHOBAHUSIM;
UCCIIEIOBaTh YEpTeXH, BKIOYas KoMOMHAIMu (Quryp, H3BJIEKaTh,
HMHTEPIPETUPOBAThH U MpeoOpa3oBbIBaTh HH(OPMALINIO, TPE/ICTABICHHYIO Ha
yepTexKax;

pemaTh 3a/laud T€OMETPUUECKOrO COJIEPKaHMs, B TOM YHUCIIE B CUTYaIMsIX,
KOIJla QJIrOpUTM pEIIEeHUs He CIeAyeT SBHO U3 YCIIOBUS, BBINOJHATH
HEOOXOAMMBIE JUIsl PpEIIeHUs 3aJayd JOIOJHHUTENbHBIE IOCTPOEHUS,
HCCIIEI0BaTh BO3MOYKHOCTh IPUMEHEHMsI TEOPEM U (POPMYIl JUIsl PEeLIeHUs
3ajauy;

yMeTb (OPMYJIMPOBATh U JIOKA3bIBATh NTE€OMETPUUYECKUE YTBEPHKIACHUS;
BJIQJIETh MOHATHAMM CTEPEOMETPHUM: NpHU3Ma, Napajliesienune], TupaMuia,
TETpa’p;

UMETh IPEACTaBICHUs 00 aKCHOMaX CTEPEOMETPHUU U CIEACTBUAX U3 HUX U
YMETh NPUMEHSTh UX IIPU PELICHUN 33/1a4;

YMETh CTPOUTH CEYEHHS MHOI'OI'PAHHHMKOB C MCIIOJB30BAaHMEM pPa3IMYHBIX
METO/IOB, B TOM YHCJIE U METO/1a CJIEJIOB;

UMETh IPEACTABICHUE O CKPEUIMBAIOLIMXCSA MPSMBIX B IPOCTPAHCTBE U
YMETb HaxOUTh YTOJ U PaCCTOSIHUE MEXKY HUMU;

MPUMEHATh TEOPEMBl O MAPAUIEIBHOCTH MPSAMBIX M IIOCKOCTEH B
IIPOCTPAHCTBE NIPH PEIICHNN 3a]aY;

yMETh TNPUMEHSATh MapayieIbHOE MPOSKTHUPOBAHUE JUISI H300pakeHus
uryp;

YMETb NPUMEHATh NEPNEHIUKYIIPHOCTH NPSIMONM M IUIOCKOCTH IIpHU
pELIeHNH 3a]1a4;

HUmemsb npedocmasnenue 06 aKcUOMamuyeckom
Memooe;

e1ademsv NOHAMUEM 2eoMempudecKue mecma
MOYeK 8 NPOCMPAHCMEe U YMemb NPUMEHAMb UX
0J151 peuerust 3a0a4,

YMemb NPUMeHsAms 0I5l peuleHus 3a0ay ceolucmea
NIOCKUX U OBYZPAHHBIX V2llo8, MPexepaHHO20
yena, meopembl KOCUHYCO8 U CUHYCO8 Ol
MpexepanHoco yaia,

61a0emsv NOHAMuUeM NepPneHOUKYIAPHOe CeueHue
npU3Mbl U YMemb NPUMEHAMb €20 NPU peuleHuu
3a0ay;

umemsv  npeocmasieHue 0  08OUCMBEHHOCIU
NPABUTILHBIX MHO2OCPAHHUKOS,

enaoemv NOHAMUAMU YeHmpaibHoe u
napaieibHoe nPoeKmupo8anue U NPUMEHsIMs Ux
npu  NOCMPOEHUU  CeYeHUll MHO20CPAHHUKO8
MemoooM NPOeKyull;

umemso npeocmasierue 0 paszeepmre
MHO202DAHHUKA U KpamuauuieM nymu Ha
NOBEPXHOCIU MHO2OCPDAHHUKA,

umemsb nPpeocmasieHue 0 KOHUYECKUX CeUeHusx,
umemsb npedcmasienue 0 Kacarwuxcs cghepax u
KOMOUHAyuy mei 8pAujeHUst U yMenmsb NPUMEHSINb
UX npu peweHuu 3a0ay,

NPUMEHAMb NpU  peweHuu 3a0aid  Gopmyny
pAaccmosAnUs om moyKku 00 NAOCKOCMU,

61a0emsb pAa3HbIMU CnOCoOaMU 3A0AHUS NPAMOLL
VPABHEHUAMU U YMemb NPUMEHAMb NPU PeuleHUU
3a0au;




BJIJICTh IOHATUSAMHU OPTOIOHAJIBHOE IPOEKTUPOBAHME, HAKIOHHBIE M HX
IIPOEKIMH, YMETh NPUMEHATH TEOPEMY O TPEX MNEPHEHAUKYISIpAX IpH
pELIEHNH 33]1a4;

BJIQJICTh MOHATHAMHU PACCTOSHUE MEXIY (PUTYpaMU B IPOCTPAHCTBE, OOIINI
MEPIEeHIUKYIIAP JIBYX CKPEIIMBAIOIIMXCS MPSMBIX U YMETh NPUMEHATh HX
[P pELICHUH 33]1a4;

BJIQIETh MMOHATHEM YTOJ MEXKIY IPSIMOM U MJIOCKOCTHIO U YMETh IPUMEHSITh
€ro IpH pelIeHUH 3aau;

BIIAJIETh TOHATHUSIMU JABYIPAHHBIM YroJl, Yrol MexXay IUIOCKOCTSIMU,
MEPNEeHIUKYIIIpHbIE IUIOCKOCTH M YMETh NPUMEHATh UX IpPHU PELICHUU
3azay;

BIIQJICTh TOHATUSAMHU MpHU3Ma, MapajjiesienuIe]] U IPUMEHSATh CBONCTBA
napajuiefienunes1a Npyu perieHny 3aaay;

BIIAJIETh MOHATHEM MPSAMOYTOJIbHBIN NapasuieenuIe]] U MPUMEHSITh €ro Mpu
pELIeHNH 3a]1aY;

BIIAJIETh MOHATHSAMH NHpaMUa, BUIbl MUPaMHJ, 3JIEMEHTbHl MPaBUIbLHOU
MMAPAMHUJIbI U YMETh IPUMEHATh UX IIPU PELICHUU 33]1a4;

HMMETH MPEJCTaBICHUE O TeOpeMe Dijiepa, MPaBUIbHBIX MHOTOTPaHHUKAX;
BJIAJICTh IOHATHUEM IUIOIIAJN IOBEPXHOCTEH MHOIOTPAHHUKOB M YMETh
MIPUMEHSTH €T0 MPH PEIICHUH 3a/1aY;

BIIAJIETh TOHATUSAMHU TeJa BpalleHus (LUUIUHAP, KOHYC, map u chepa), ux
CEYECHMS U YMETh IPUMEHSTh UX IIPU PELICHUH 3a/1a4;

BJIAJICTh MOHATUSAMHU KacaTelbHbIE TMpsSMbIE U IUIOCKOCTU M YMETh
MIPUMEHATH U3 IIPU PELICHUH 3a/1a4;

MMETh TPEJCTABJICHUS O BIHUCAHHBIX M OMNHCAHHBIX cdepax U YMETb
MIPUMEHATh UX IIPU PELICHUU 33]1a4;

BIIAJIETh TMOHATUAMU 00BEM, 00bEMBI MHOTOTPAHHHKOB, TEJI BpPALICHUS U
MIPUMEHATh UX IIPU PELICHUH 3a/1a4;

UMETh IMPEJACTaBICHUE O pa3BepTKE ULWIMHIpPA M KOHYCa, IUIOIIAIN
MIOBEPXHOCTH IWIMHIPA U KOHYCA, YMETh NPUMEHATh MX IPHU PEIICHUU
3a/1ay;

UMETh NpEeJCTaBICHHE O IJIOMAIN chepbl U yMeTb MPUMEHSTh €ro Ipu
pELIEHNH 33]1a4;

YMETh peliaTh 3a/1a4i Ha KOMOMHAIIMY MHOTOTPAHHUKOB U TE€J BPAICHHS;
UMETh IpeACTaBICHUE O MOJOOMHU B MPOCTPAHCTBE U YMETh PellaTh 3a/1a4u
Ha OTHOIIEHUE 00bEMOB U IIONIAIeH MOBEPXHOCTEN MOJOOHBIX (QUTYD.

NPUMEHAMb npu  peweHuu  3a0ay u
dokazamenvbcmee meopem GeKMOPHbIUL Memoo U
Memoo KoopouHam,

umems npeocmasierue 00 axkcuomax obOvema,
NPUMEHAMb POPMYIbL 00LEMO8 NPAMOY20JbHO2O
napainieienuneoqa, — NPUMbl U AUPAMUOLI,
mempa’opa npu peuleHuu 3a0a4;

NPUMEHAMb meopembl 00 OMHOULEHUAX 00beMOo8
npu peweHuu 3a0ay,

NPUMEHAMb UHmMe2pal Oisl 8bIYUCTIeHUs 00bEMO8
U nosepxHocmell meil 6pPAUJeHUs], BbIYUCTEHUS]

niowaou  cgepuveckoeo nosca u odvema
wapogozo cuos;

umems  npedcmasgieHue O  OBUINCEHUAX 8
npocmpancmee: napaiieibHoM — nepeloce,
cummempuu OMHOCUMENbHO NI0CKOCMU,
YeHmpaIbHOl cumMmempuu, nogopome

OMHOCUMENbHO NPSAMOU, SUHMOBOU CUMMEMPUU,
YyMemb RPUMEHAMb UX NPU peuleHuu 3a0a4,
umemo npeocmasieHue 0 niowaou
OPMO2OHAILHOU NPOEKYULL,

umems npeocmasgienue 0 - MpPexcpaHHom U
MHO202PDAHHOM  Yele U NPUMEHSMb CEOUCMEd
NJIOCKUX Y2108 MHO202PAHHO20 Velld NpU peuleHuu
3a0ay,

umems  npeocmasieHus 0  NPeodpPa30eaHUU
nooobus, 2omomemuu U ymemsv NPUMEHSMb UX
npu peutenuu 3a0ay;

yMemb  pewiams  3a0a¥u  Hd
Memooamu cmepeomempuL;
yMemb  NpuMeHsmb  opmyiLl  06veMo8 npu
peuteruu 3a0a4

niockocmu




B nosceonesnoui scuznu u npu uzyueHuu Opy2ux npeomemos.

COCTaBJIATh C HCHOJBb30BAHUEM CBOWCTB TE€OMETPHUYECKHX  (UTYD
MaTeMaTH4YECKUE MOJIEIH Ul PELIEeHUs 3a7a4 IMPaKTUYECKOTO Xapakrepa 1
3aa4 M3 CMEXKHBIX IUCLUIUIMH, MCCIEN0BAaTh IIOJyYEHHBIE MOJEIM U
UHTEPIPETUPOBATH PE3YJILTAT

Bexmoput u
KoopOouHnamul 6

BJIaI[eTI) MOHATUAMU BCKTOPBI U UX KOOPAWHATHI,
YMCTD BBIIIOJIHATH OIICpaluu HaJd BEKTOpAMU,

Jlocmuoicenue pesynomamos pazoena ll;

Haxoo0uma 0bvem napanenenuneoa u

npocmpancmee — HCHOJIb30BATh CKAIIPHOE MMPOU3BEICHUE BEKTOPOB MPH PELICHHUH 3a]1a4; mempasopa, 3A0AHHbIX KOOPOUHAMAMU  CBOUX
— TPUMEHATh YpaBHEHHE IJIOCKOCTH, GOPMYITY PACCTOSHUSA MEXITYy TOUKAMH, 6EPULUR,
ypaBHEeHHE cephl TP PEIICHUH 33]1a4; — 3a0aeambv NPAMYIO 8 NPOCMPAHCNEE;
— MPHUMCHATH BEKTOPBI U METOJ KOOPJAWHAT B IPOCTPAHCTBE NPHU PCIICHUM | — HAXOO0UMb PACCMOAHUE OM MOUKU 00 NIOCKOCMU
3amau 8 cucmeme KOOpOUHam,
—  Haxooumow paccmosiHue medxncoy
CKPeWUBaroWuUMUCs NpAMbIMY, 3A0AHHbIMU 8
cucmeme KOOpOUHam
Hcmopusa — HwMerh mpencTaBieHde O BKIAJE BBIJAIOLIMXCS MAaTEMATHKOB B passutue | Jocmuoicenue pesynomamos pasoena |l
Mamemamuku HayKH;
— TOHUMAaTh POJIb MaTeMaTHKHU B pa3BuTHH Poccun
Memoowv — MHcnomp30BaTh  OCHOBHBIE ~ METOABI  JIOKA3aTeNbCTBA,  NPOBOAUTH | Jocmudicenue pesynomamos pazoena ll,
Mamemamuku JI0KA3aTeIbCTBO U BBIIOJIHATH ONIPOBEPKCHHUE; NPUMEHAMb MamemMamuieckue sSHanus K

MIPUMEHSATH OCHOBHBIE METO/IbI PEIICHUS] MAaTEMaTUYECKHX 3a/1a4;

Ha OCHOBE MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepHU30BaTh
KpacoTy U COBEPLICHCTBO OKPYKAIOILIEro MUpa U POU3BEACHUIN HUCKYCCTBA;
MPUMEHATh  MPOCTEHIIME TMPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI MIPU PEIICHUH MaTeMaTHYECKUX 3a/1a4;
MOJIb30BAThCsl MPUKIAIHBIMU MIPOTPAMMaMU U MPOTpaMMaMHi CHUMBOJBHBIX
BBIUMCJICHUH ISl UCCIIEIOBAHUS MAaTEMATHUYECKUX 0ObEKTOB

UCCTEO0BAHUIO OKPYACAIOUE20 MUPA
(MoOdenuposanue puzuyeckux npoyeccos, 3a0a4u
9KOHOMUKU)




Il. Conep:xanue yueOHOro npeamera

Yruy0aeHHbI ypOBeHb

AJireOpa v HayYaJIa aHAJIU3A

[ToBTOopenue. Pemenne 3a1a4 ¢ UCMOJIb30BAHUEM CBOWCTB YMCEI U CUCTEM CUMCIICHUS, JETUMOCTH, TOJEH U YacTel, MPOUEHTOB, MOyJIel uncen. Pemenue
3a/1ay C MCMOJIb30BAHUEM CBOWCTB CTENEHEW U KOpPHEH, MHOTOWICHOB, TPeoOpa30BaHUii MHOTOYWICHOB U JIPOOHO-pallMOHATBHBIX BhIpakeHU. Pemenue 3amaq ¢
WCIIOJIb30BAHUEM TPAyCHOM Mephl yria. Moaynbs yucia u ero cBoiicTBa. Pelienue 3aad Ha JBMKEHUE U COBMECTHYIO palOTy, CMECH U CIUIaBBI C MOMOIIBIO
JIMHEWHBIX, KBAJAPATHBIX U APOOHO-pallMOHATBFHBIX YPABHEHHUH U WX cUCTeM. Pelenue 3a/1ad ¢ mOMOIIbI0 YMCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJIHOM
MePEMEHHOM, ¢ TPUMEHEHNEM M300pa)KEHUs YUCIIOBBIX MTPOMEXKYTKOB. Pelienne 3a7a4 ¢ UCTOIb30BaHUEM YUCIIOBBIX (PYHKINI U ux rpadukos. Mcmonb3oBanue

CBOMCTB U TPA(PUKOB JUHEHWHBIX W KBAJAPATUYHBIX (YHKIHM, 0OpaTHOW MPOMOPIUOHAIBHOCTA W (DYHKIIUH y:«/; . I'padmyeckoe pemieHue ypaBHEHUH U
HepaBeHCTB. Vcnonb3oBaHue omnepanuii HaJl MHOXECTBAaMU W BBICKa3blBaHUAMM. VICNOJIb30BAaHME HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM NEPEMEHHOM,
YHCJIOBBIX MPOMEKYTKOB, UX OObeIMHEHUN U nepeceueHuil. [IprMeHeHne mpu pemieHuu 3ajJad CBOMCTB apU(PMETHUECKONM U TNeOMETPUYECKOW MPOrpeccuu,
CYMMHUPOBaHUSI OECKOHEYHOU CXOIAIICHCS T€OMETPUUECKON MPOTPECCHUH.

MHoxecTBa (YMCIOBBIEC, TEOMETPUIECKUX (UTyp). XapakTEPUCTHIECKOE CBOWCTBO, DJIEMEHT MHOXKECTBA, MyCTOE, KOHEYHOE, OECKOHEUHOE MHO KECTBO.
CrniocoOsl 3aanust MHOXkecTB [loaMHOkecTBO. OTHOILIEHUS TPUHAJUIEKHOCTH, BKIIOUEHHUs, paBeHCTBa. Onepanuu Hajg MHOkecTBaMu. Kpyru Ditnepa. Koneunsie
1 OECKOHEYHBIE, CYCTHBIC U HECUETHBIE MHOXKECTBA.

VctuHHbIe U JI0)KHBIE BBICKA3bIBaHUS, ONEpallMy HaJ BBICKa3bIBaHUAMH. AneeOpa evickazviganuti. CBsi3b BBICKA3bIBAHUN € MHOXkecTBamMH. KBaHTOpPHI
CYIIECTBOBAHUS U BCEOOLTHOCTH.

3akoHbl JIOTUKU. OcHosHble o2uieckue npasuia. PellieHne JTOrnYecKrx 3aad ¢ UCIOJIb30BaHUEM KPYroB DWUIIepa, OCHOBHbIX 102UYECKUX NPAGU.

YMmozakmoueHuss. OOOCHOBaHHMS W JOKA3aTeIbCTBO B MareMmaTuke. Teopembl. Buubl MaTemMaTHYecKUX YyTBEPXKIEHUU. Buodwl odoxazamenbcma.
Mamemamuueckas unoykyus. Ymeepoicoenus. obpamuoe OAHHOMY, NPOMUBONOIONCHOE, 0OPAMHOE NPOMUBONONONCHOMY OanHomy. IIpu3HaK U CBOIHCTBO,
HE0OXO0IUMbIE U JOCTATOYHBIE YCIOBHSL.

OcHosnas meopema apugpmemuxu. Ocmamku u cpasnenus. Aneopumm Eexnuoa. Kumatickas meopema 06 ocmamkax. Manas meopema @epma. Q-uyHvle
cucmemvl cuucierus. Oynkyus Dilnepa, yucio u cymma oeaumeneil HamypaibHO20 YUCIA.

Panuannas Mepa yria, TpUTOHOMETPUYECKAs OKPYKHOCTb. TpuroHomerpudeckue (YHKIUU Yucel U yriaoB. DOpMynbl NPUBEACHUS, CIOXKCHHS
TPUTOHOMETPUYECKUX (PYHKUIMNA, GOpMYIbl ABOMHOTO M MOJIOBUHHOTO apryMmeHTa. [IpeoOpa3oBaHne CyMMBbI, pa3HOCTH B MPOU3BEICHUE TPUTOHOMETPUUYECKUX
byHKIMA, 1 HA00OPOT.

Hynu ¢ynkumuu, npoMexyTKud 3HAKOTOCTOSHCTBA, MOHOTOHHOCTb. HamOonbiiee u HanMeHblee 3HaueHue (yHkiuu. [lepuomuveckne GyHKIUU U

HaMEHbLINH nepuoJi. YeTHble M HeueTHble QYHKIUU. PyHKyuu «Opoduas yacme yucia» Y = {X} u «yenas wacmo yuciay Y = [X] :

TpuroHoMeTpryecKkue GYHKIIMK YKCIOBOTO aprymenTa Y =C0SX, Y =SinX, y=tgXx, y =ctgx. CpoiicTBa u rpaQKi TPUTOHOMETPUUECKHUX (YHKIIUIA.

OOpatHble TpUTOHOMETpUYECKHE (YHKLIMH, HUX TIJaBHbIE 3HA4YeHUs, CBOHCTBa M Tpaduku. TpuroHomerpuueckue ypaBHeHHs. OnHOpPOAHBIE
TPUTOHOMETPHUUECKHE YpaBHEHMs. Pelenue mpocTelmx TpUroHoMeTpuIecKux HepaBeHCTB. [IpocTeliiime cucTteMbl TPUTOHOMETPUYECKUX YPaBHEH UH.

CreneHpb ¢ IeMCTBUTENBHBIM ITOKa3aTeaeM, CBOMCTBa creneHu. [Ipocreiimue nokasarenbHble ypaBHEHUs U HepaBeHcTBa. [lokasarenbHas QyHKIMSA U ee
cBoiicTBa ¥ rpaduk. Yucino € u pynkuus y =e*.

Jlorapugm, cpoiictBa sorapudma. Jlecatuunblii u HarypanbHbId Jorapudm. IlpeoOpasoBanue norapupmuueckux BblpaxkeHuil. Jlorapugmuueckue
ypaBHeHHUs U HepaBeHCTBa. Jlorapupmudeckas GyHKIUS U €€ CBOUCTBA U TpadUK.



Crenennast GyHKIUS U ee CBOKCTBA U rpaduk. VppannoHaabHble ypaBHEHHUS.

[lepBuuHbIE NPECTABIEHUS O MHOXKECTBE KOMIUIEKCHBIX uucell. /[lelicmeus ¢ Komniekchvimu yuciamu. Komnaexcno conpsascennvie uucaa. Mooyns u
apeymenm uucaa. Tpueonomempuieckas popma KOMnieKcHo2o ducia. Pewenue ypagneHuil 8 KOMNAEKCHbIX YUCTAX.

Metoa WHTEpBaJOB Il peuleHusi HepaBeHCTB. IIpeoOpa3oBaHus TpadukoB (QYHKIMHA: CIABUI, YMHOXXEHHE HAa YHUCIO, OTPAXXEHHE OTHOCHUTEIHHO
KOOpJAMHATHBIX ocel. ['paduueckre MeTonpl pelieHusl ypaBHEHUI U HEpaBeHCTB. PelleHne ypaBHEHMI M HEPAaBEHCTB, COJAEPXKALLUX MEPEMEHHYIO I10JI 3HAKOM
MOYJIS.

CucrteMbl TMMOKa3aTeNbHBIX, JOTApUPMHUECKIX M HPPANUOHAIBHBIX ypaBHEHUH. CHCTEMBI MOKa3aTeNbHBIX, JIOTapU(OMUYECKUX W HPPALUOHATIBHBIX
HEPABEHCTB.

B3aumno o6pathbie pynkuuu. ['padrku B3auMHO 00paTHBIX PYHKIUH.

VYpaBHEHHUs, CHCTEMBI YPABHEHMI C IIAPAMETPOM.

@opmyna bunoma Hvtomona. Pewienue ypasnenuti cmenenu eviuie 2 cneyuanvhvix 6udos. Teopema Buema, meopema bezy. Ilpusooumvle u nenpusooumvie
MmHozounenvl. Ocnosnas meopema anzeopuvl. Cummempuyeckue MHo2ounensl. Llenouucniennsie u yenr03HayHvle MHO20UIEHbL.

Juopanmosvl ypasnenus. Llennvie opoou. Teopema Depma o cymme K8aopamos.

Cymmbl u psiovl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubnUICEHUU OClICMBUMETbHBIX YUCEN PAYUOHATILHBIMU.

MHnoorcecmsa na KOOpOUHAMHOU NIOCKOCTIU.

Hepaserncmeo Kowu—Byuaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[Tonsitue npenena Gpynkuuu B Touke. [lonamue npedena gyukyuu 6 beckoneynocmu. Acumnmomsi epaguxa @gyuxkyuu. Cpasnenue 6eCKOHEYHO MAbIX U
beckoneuno dbonvuux. HempepeiBHOCTh GpyHKIMU. Cooticmsa nenpepwigrbvlx ¢pyuxyuil. Teopema Betiepwumpacca.

Hudbdepenuupyemocts ¢ynkiuu. I[lpousBognas ¢ynkuum B Touke. KacarenpHas k rpaduky (yHkumu. ['eomerpuueckuii M (U3HMYECKUN CMBICI
MIPOU3BOIHON. [Ipumenenue npoussoonoti 6 guzuxe. IIponsBoaubie aneMenTapHbix Gynkuii. [Ipasuna nuddepenunpoBanusi.

Bropas npousBoaHas, ee reoMeTpUUECKUM U (HU3HUECKUN CMBICIT.

Touku skcTpemyma (MakcuMyMa U MUHUMYMa). VccnenoBanue neMeHTapHbIX (PYHKIMNA Ha TOYKK SKCTpeMyMa, HauOoJIbliiee U HauMEHbIIee 3HAYCHHE C
MOMOIIBI0 MPOU3BOAHON. [locmpoenue 2paguxos @yHKyuli ¢ nomowpro Npou3eooHvix. Illpumenenue npouzeooHou npu pewienuu 3aday. Haxoowcoenue
IKCMPemMymMo8 hYHKYUL HeCKONbKUX NePeMEHHbIX.

[TepBooOpa3nas. Heonpenenennsiii unrerpan. [leppooOpasnbie snemeHntapHbix ¢yHkiuil. [Inomane kpuBonuHeiHoW Tpamnenuu. @opmyna Herotona-
Jleitbnuna. OnpeneneHHblil UHTerpai. Boiyucienue niowaoeti n1oCKux Queyp u 00vemos mei 8paujeHus ¢ NOMOWbI0 UHMe2pad..

Memoow pewienus OYHKYUOHATbHBIX YPABHEHUL U HEPABEHCMA.

I'eomerpus

[ToBTOpenue. Pemenue 3amau ¢ MCMOJIB30BaHUEM CBOWMCTB (UIyp Ha IUIOCKOCTH. PelleHue 3ahady Ha J10Ka3aTENbCTBO U MOCTPOEHUE KOHTPIPHUMEPOB.
[IpuMeHeHne NpOCTENIINX JIOTHYECKUX MPaBUIl. PeleHne 3a1a4 ¢ UCIOJIb30BAHNEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHHUI B MPSMOYTOJIbHBIX TPEYTOJIbHUKAX,
(axkTOB, CBS3aHHBIX C YEThIpEXyrojbHUKaMH. PelleHue 3agau ¢ MCHOJIb30BaHHEM (DaKTOB, CBA3AHHBIX C OKPYXHOCTAMH. PemieHue 3amau Ha HM3MeEpeHUs Ha
IUIOCKOCTH, BBIUUCIICHUS JUIMH U IUIoLaael. Pewenue 3a0ai ¢ noMoubio 6eKmMopoa u KOOpOUHam.

Harnsannas crepeomerpus. [lpusma, napayuienenunen, nupaMuia, TeTpadp.

OcCHOBHBIE TIOHATHS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIEACTBUA U3 HUX. [lonsamue 06 akcuomamuieckom memoae.



Teopema Menenas onss mempasdpa. Iloctpoenue cedeHUl MHOTOTPAHHHKOB METOJOM clieioB. LlenTpanbHoe mpoektupoBanue. [loctpoeHue ceueHuit
MHOTOTPAaHHUKOB METOIOM IIPOEKIIUH.

CkpemuBaromuecs IpsMbie B IPOCTPAHCTBE. YTOJ MEXLy HUMH. Memoobl HaxoicoeHusi pacCmosaHull Mexcoy CKpeuwusaouumMucs npambiMu.

Teopembl 0 MapalIeIbHOCTH MPSAMBIX U TJIOCKOCTEH B MpocTpaHcTBe. [lapannenbHoe MpOoeKTUPOBAaHUE U U300paxkeHue Guryp. I eomempuyeckue mecma
MoyeK 8 NPoCmpancmee.

[TepieHIUKYIAPHOCTD MPSAMOU U TUIOCKOCTH. OpTOroHAIBHOE IPOSKTUPOBaHKe. HakmoHHBIC U IpoeKIuU. TeopeMa o TpeX NMepIeHINKYIsIpax.

Buowr mempasopos. Opmoyenmpuueckuii mempa’op, KApKAcHwlii mempasdp, pPABHOSPAHHbIU mempadop. lIpsamoyeonvusiii mempasop. Meduanvl u
bumeouanvl mempa’aopa.

Jlocmpaueanue mempasopa 0o napainenenuneod.

PaccrosHus Mmexay purypamu B mpoctpancTBe. OOIMUA EPIICHIUKYISAP IBYX CKPEIIUBAIOIINXCS MPSIMBIX.

VYrael B mpoctpaHcTBe. llepneHmuKyIsipHbIe MIIOCKOCTH. [110wads opmoconanvhol npoexyuu. IlepneHOukynsipnoe ceyenue npuzmul. TpexepanHulii u
MHOo202panHblil yeon. Ceolicmea niocKux Y2108 Muo2oepannozo yena. Ceoucmea niockux u 08yepanHHblX y2lo8 mpexepaHno2o yena. Teopemvl KOCUHYCO8 U CUHYCO8
07151 mpexepanHoz2o yeia.

Bunpt MHOTOTpaHHUKOB. Pazeepmku muocoepanuuka. Kpamuativiue nymu Ha no8epxHoCmu MHO20ZPAHHUKA.

Teopema Diinepa. 1TpaBUiibHbIE MHOTOT'PAHHUKHU. /[80UICMBEHHOCb NPABUTLHBIX MHO202PAHHUKOS.

[Tpusma. [Tapannenenunen. CpoiicTBa napamienenunena. [IpsamoyronsHelil napamienenunes. HakioHHbIE TPU3MBI.

[Mupamuna. Bunel mupamua. DeMeHThl TPaBWIIbHOM upaMuibl. [InpaMuibl ¢ paBHOHAKIIOHEHHBIMU peOpaMu U TPaHsSIMH, UX O CHOBHBIE CBOMCTRBA.

[nomany moBepXHOCTEM MHOTOIPaHHUKOB.

Tena Bpaimenus: MUJIMHIP, KOHYC, ap u chepa. CeueHust nuauHApa, KoHyca u 1mapa. [1lapoBoii cermMeHT, 1apoBoil CJIOH, IapoBOit CEKTOP (KOHYC).

VYceueHHas mupaMuga U yCEYCHHBIN KOHYC.

Onemenmsi cghepuueckou ceomempuu. Konuueckue ceuenus.

KacarenbHble npsiMble U II0CKOCTU. Brincanusie u onucanubie chepbl. Kacarowuecs cpepol. Kombunayuu men 8paujeHus.

Bextops! u koopaunatel. CymmMa BEKTOPOB, YMHOXKEHHE BEKTOPa Ha YHCIIO. YTOI MeXIy BekTopaMmu. CKalsipHOE IPOU3BE/ICHUE.

VYpaBHenue miockoctd. Popmyna paccTOSHUA MEXKIYy TOUKaMU. YpaBHeHUE cepbl. Dopmyna paccmosnus om mouku 00 niockocmu. Cnocobwvl 3a0anus
NPAMOLL YPABHEHUAMU.

Pewenue 3a0au u dokazamenvcmeo meopem ¢ nOMOWbBIO 8EKMOPOE U MEMOOOM KOOPOUHAM. DNeMeHMbl 2e0MempuL MAcc.

[Tonsitne o6bema. O0beMbl MHOTOTpaHHUKOB. OOBEMBI TE BpallleHus. Akcuomvl 0ob6vema. Bvigoo popmyn 06vemos npsamoy2oivHo2o napaiieienunedd,
npusmul U nupamuovl. Popmynvl 01 HaxodicoeHus 0ovema mempas’opa. Teopemvl 06 OMHOUEHUAX 00BEMOB.

Ipunooscenus unmezpana K @vluucienuio 0o6vemos u nogepxnocmeti men epawjerus. Ilnowaow cghepuueckozo nosca. Obvem wapogoeo cnos. Ilpumenenue
00beM086 npu peuteHuU 3a0ad.

[Tnomans chepsr.

Paszeepmra yurunopa u konyca. Ilnomaas TOBEpXHOCTH HWIHHIPA U KOHYCA.

KoMOuHaImm MHOTOTpaHHUKOB M T€J BpaIlleHHS.

[Tompo6ue B mpoctpancTe. OTHOIIEHUE 0OBEMOB U TUIOIA I TOBEPXHOCTEH MO00HBIX (hUTyp.

suorcenus 6 npocmparncmee: napanienbHbill NEPeHoc, CUMMEMPUsL OMHOCUMENLHO NIOCKOCIU, YEHMPATIbHAS CUMMEMPUS], NOBOPON OMHOCUMENLHO NPAMOI.

IIpeobpazosanue nooodus, comomemus. Pewenue 3a0ay Ha ni10CKOCMU C UCNONb308AHUEM CMEPEOMEMPUYECKUX MEMOOO08.



BeposiTHOCTH U CTATHCTHKA, JIOTUKA, TEOPHs TPadoB 1 KOMOMHATOPHKA

[ToBTropenue. HMcnonp3oBaHue TaOiull M JUarpaMMm Uil HpPEICTABJICHUs JaHHbIX. PelieHue 3amau Ha NPUMEHEHHME ONMCATENbHBIX XapaKTEPUCTUK
YHCIIOBBIX HAOOPOB: CPEIHMUX, HANOOJIBIIETO ¥ HAMMEHBIIETO 3HAYCHHS, pa3Maxa, JUCIIEPCUU U CTaHAAPTHOTO OTKIOHEHUs. BhlunciaeHrne 4acToT U Beposi THOCTEH
coObITHiA. BEIUrcieHne BEpOsSTHOCTEHN B OIBITaX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH MCX0daMHu. Vcrob30BaHre KOMOMHATOPHUKHU. BrIuuciienne BeposTHOCTEH
HE3aBUCHMBIX COOBITHIA. Vcrionb30Banne (OpMYIIbI CIIOKEHUSI BEPOSATHOCTEH, IUarpaMm Diiiepa, AepeBa BeposATHOCTEH, (hopMyibl bepHyIm.

Bepoamnocmnoe npocmpancmeo. Axcuomvl meopuu geposimuocmel.

VYcnoBHas BepoATHOCTB. [IpaBuiio ymMmHOKeHUs BeposiTHOCTENH. Popmysa moJIHOM BeposiTHOCTH. Popmyrna baiteca.

JluckpeTHble ciy4aiiHble BEIMYUHBI U pacnpeznencHus. CoBMECTHbIE pacnpezeneHus. Pacnpenenenue cyMMbl U IPOU3BEACHUS HE3aBUCUMBIX CIydallHBIX
BEIMYMH. MaTtemMaTtnyeckoe 0)kKMIaHue U TUCIIepCus CIIy4aiiHON BeIMUMHbl. MaTreMaTnyeckoe 0)kMIaHue U JUCTIEPCUSt CYMMBI CITy4alHbIX BEJTUYMH.

bunapnas ciydaliHas BelHW4YMHA, pacnpenencHue bepHymum. ['eomerpudeckoe pacnpeneneHue. bHHOMHAIbHOE paclpenesieHHe W €ro CBOMCTBA.
l'unepeeomempuueckoe pacnpeoenenue u e2o ceolcmaa.

HenpepsiBHble cyualinbie BenuuuHsl. [[10THOCTE BeposTHOCTH. DyHKIMA pacnpeneneHusa. PaBHoOMEpHOE pacnpeneneHue.

IlokaszamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u e2o npumenenue. HopmansHoe pacnpenenenue. @ynkuus Jlamnaca. [Tapamerpsl HopManbHOTro pacnpeaeneHus. [Ipumepsr
CIIydaifHbIX BEJTMYMH, IOJTMMHEHHBIX HOPMaIbHOMY 3aKOHY (MIOTPELIHOCTh U3MEPEHHM, POCT UenoBeka). [lenmpanvuas npedenvras meopema.

Hepasencmeso Yeoviuesa. Teopema Yebviuesa u meopema Bepnynnu. 3axkon b6onvuux uucen. Bvibopounwiii memoo usmeperus eéeposmuocmeil. Ponb
3aKOHA DOBLUUX YUCeN 8 HAYKe, Npupoode u obujecmae.

KoBapmamus nByx cimydaiinbix BenuduH. [lonarue o kosddumuente koppensiuu. CoBMECTHbIC HAOMIOAEHUS ABYX CIYYalHBIX BEJMUYUH. BblOOpouHblll
K03 puyuenm xoppenayuu. Jlunetinas pecpeccus.

Cmamucmuuyeckas cunomesa. Cmamucmuxa Kpumepus u ee yposeHv sHauumocmu. Ilposepxa npocmetivwiux eunomes. IMnupuyeckue pacnpeoeneuss u ux
C643b C meopemuyeckumMu pacnpeoenenuimu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeu. Mnvekmushble u cropbekmusHvie coomeemcemasus. buexkyuu. /[uckpemnas nenpepvienocme. llpunyun upuxie.

Koouposanue. Jléouunas 3anuce.

OcHosnbie nouamus meopuu epagos. Jepesws. Jeouunoe depeso. Cesaznocmov. Komnonenmol cesiznocmu. Ilymu na epage. Diineposvt u I amunbmonosvl
nymu.

1. TemaTH4ecKkoe MIAHUPOBAHHE AJITe0pPa U HAYAJIa MATEMATHYECKOT0 aHAJIN3A

B 10 u 11 kmaccax Ha u3ydeHue Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTo aHanu3a» oTBoAuTcsa mo 136 wacoB, Ha u3ydeHue kypca «l'eomeTpus»
OTBOJMTCA 10 68 "acos, Bcero 1mo 204 yaca.

Ne ni/m. HanmeHoBaHMe pa3je/ioB U TeM Bcero yacos KonTpoibHbIX padoT
10 knace

1. [ToBTOpEHHE. 3

2. JlefiCTBUTENBHBIE YUCIIA. 12

3. Yucnosble GyHKIHH. 10




4, Tpuronomerpuueckue GyHKIUH. 24
S. TpUroHOMETpUYECKHUE YPABHEHUS. 10
6. [TpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBIPAKECHUH. 21
7. KoMILIeKCHBIE Ynca. 9
8. [TponsBoHasi. 29
9. KoMOuHaTopuka v BEpOSITHOCTh 7
[ToBTOpEHME. 11
Bcero 210
11 kaacce
1. IToBTOpEHUE. 4
2. MHOTOUJICHBI. 10
3. Crenenu u kopHu. CTeneHHbIE PYHKINH. 24
4, [TokazarenbHas u Jorapudmuueckas QyHKIUY. 31
5. [TepBooOpa3Hasi M MHTETpaJl. 9
6. DJIEMEHTHI TEOPUH BEPOSITHOCTEN M MAaTEMATHYECKOU 9
7. CTaTUCTHKH.
8. YpaBHeHus u HepaBeHCTBA. CHCTEMBl YpaBHEHHH M 33
0. HEPaBEHCTB
[ToBTOpEHME. 16
Bceero 136
10 kaacc
1. HexkoTopsie cBeieHNs 13 TIIAaHUMETPHH. 12
2. Bgenenue. 3
3. [TapamiensHOCTh IPSAMBIX U TIJIOCKOCTEH. 16
4, [leprneH IUKyIAPHOCTD MPSIMBIX M IIIOCKOCTEH. 17
S. MHoOrorpaHHHKH. 14
6. 3aKII0YUTENBHOE IOBTOPEHUE. 6
Bcero 68
11 knace
1. BekTopsl B mpocTpaHCTBE. 6
2. MeTo1 KOOpAMHAT B IPOCTPAHCTBE. 15
3. ununaap. Konyc. lap. 16
4, OO0BEMBI TeTI. 17
5. 3aKJII0UYNTENBHOE TIOBTOPEHHE. 14
Bcero 68




