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Ilnanupyemsbie pe3yabTaThl
AJireOpa ¥ Ha4YaJIa MATEMAaTHYeCKOro aHaau3a (Yriy0JeHHbIil yPOBEHb)

Inemenmot meopuu mMHoscecme u Mamemamu4ecKou 102uKu

BbinyCcKHUK HAy4YUTCH:

o CBO60,Z[HO Ol'[epI/IpOBa.Tb1 HNOHATHUAMU. KOHCYHOC MHOXXCCTBO, 3JICMCHT MHO>KCCTBA,
MOJIMHOXKECTBO, NepeceueHne, 00beIMHEHNE U Pa3HOCTh MHOXKECTB, YHCIIOBbIE
MHOKECTBA HAa KOOPJAMHATHON MPSIMOM, OTPE30K, MHTEPBAJ, IOJYUHTEPBAJI, TPOMEKYTOK
C BBIKOJIOTOM TOYKOM, Tpadaeckoe mpecTaBIeHne MHOKECTB Ha KOOPIMHATHON
MJIOCKOCTH;

® 33/1aBaTh MHOXKECTBA MEPEUMCIICHUEM U XapaKTEPUCTUYECKUM CBOMCTBOM;

® ONepUpOBaTh MOHATUSAMU: YTBEPKICHUE, OTPULIAHUE YTBEP)K/IEHUS, ICTUHHBIE U
JIO’KHBIE YTBEPKACHUS, IPUUMHA, CIIEACTBHE, YACTHBIN cllyyail 00IIero yTBepKICHMs,
KOHTPIPUMED;

® MPOBEPATH MPUHAJICKHOCTH 3JIEMEHTAa MHOKECTBY;

® HAaxOJUTh IepecevyeHre U 00beIMHEHNE MHOXKECTB, B TOM UHCIIE MPEICTaBICHHBIX
rpagu4YecKy Ha YUCIOBOW MPSMOI M Ha KOOPAMHATHOM IITIOCKOCTH;

¢ MPOBOAUTH AOKA3ATCIIbHBIC PACCYXKACHUSA JJIA O6OCHOBaHI/I}I HUCTUHHOCTHU yTBep)KI[GHI/II\/'I.
B noéceonesnoii scusnu u npu uzyuenuu Opyux npeomemaos:

® HCIOJIb30BaTh YHCIIOBbIE MHOKECTBA Ha KOOPJAMHATHOM NPSIMOM M Ha KOOPJIUHATHOMN
IMJIOCKOCTH IJid OIMUCAHUA PCAJIbHBIX ITPOLCCCOB U HBHGHHﬁ;

® [POBOJUTH JI0KA3aTEIbHbIE PACCYKIIEHUS B CUTYAllUsIX IOBCEIHEBHOM KU3HU, IPU
pelIeHNH 3a/1a4 U3 IPYrux MpeMeToB

BbInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCS:

o Jlocmuoicenue pezyromamos pazoena I1;

® onepupogamv NOHAMUEM ONpedeneHUs, OCHOBHbIMU BUOAMU ONnpedesleHUll, OCHOBHbIMU
suUOamMu meopem;

®  NOHUMAMb CYMb KOCEEHHO20 OOKA3AMENbCMBA,

®  Onepuposamsv NOHAMUAMU CHEMHO20 U HECUEMHO20 MHOMCECMEA,

®  NPUMEHAMb MeMmOo0 MAMeMamuyecKol UHOYKYUU O NPOBEOEHUS PACCYHCOEHU U
00KA3amMenbCme U npu peuenuy 3a0ay.

® B nosceonesHoll Hcu3HU U NPU U3YYEeHUU OPY2UX NPeOMemO8:

®  UCHNOIL308aMb MEOPEMUKO-MHONCECTNEEHHBIU A3bIK U A3bIK JI02UKU OISl ONUCAHUSA
PeanbHbIX NPOYECcos U s8NeHUL, NPU peuleHul 3a0ay Opy2ux y4eOHbiX npeomemos

Yucna u 6bIpAdICeHUA

BbINyCKHUK HAYYHMTCS:

e (CB00OAHO ONEPUPOBATH NOHATUAMHU: HATypaIbHOE YHUCIIO0, MHOXKECTBO HAaTypaIbHBIX
YHCell, [eJI0€ YUCII0, MHOXKECTBO IEJIbIX YHCell, OOBIKHOBEHHAs IPO0b, JECATHUHAs
JpoOb, CMEIIAHHOE YHCIIO0, PAIIHOHAIBHOE YHCII0, MHOXKECTBO PALIMOHAIBHBIX YHCEI,
UPPALMOHATIBHOE YHCII0, KOPEHb CTENEHU N, AEHCTBUTEIHHOE YHCII0, MHOKECTBO
NENCTBUTENBHBIX YHCEN, TEOMETPHYECKast MHTEPIPETAIUS HATYPATbHBIX, IETBIX,
PalMOHATIBHBIX, IEHCTBUTEIIbHBIX YHCEIT;

! 35ech 1 manee: 3HaTH ONpeEENICHIE IOHATHS, 3HATh ¥ YMETh 000CHOBBIBATECBOWCTBA(IIPU3HAKH, €CJIH OHH €CTh)
MOHSTHUS, XaPAKTEPU30BATh CBSA3HU C APYTUMH NOHITHSMH, PECTABIISAS OJHO MOHITHE KaK YaCTh [[EIOCTHOTO
KOMILIEKCa, UCIIOIb30BaTh MOHITHE U €r0 CBOICTBA MPHU MPOBEICHUN PACCYKICHHH, T0Ka3aTeIbCTB, PELICHHN
3aa4.



® [IOHMMATh U OOBSICHATH PA3HUILY MEXY NO3HUIIMOHHON M HEMO3UIIMOHHON CUCTEMaMuU
3aIlUCH YHCET;

® [IEPEeBOJUTH YMCIIAa U3 OJJHOM CUCTEMBI 3aIHCH (CUCTEMbI CUUCICHHS) B IPYTYIO;

® JI0Ka3bIBaTh U MCIIOJIb30BATh IPU3HAKU JEIUMOCTH CYMMBI U IPOU3BENEHUS IIPU
BBITNIOJITHEHUH BBIYMCIIEHUI U PEIICHNH 33/a4;

®  BBINOJHATH OKPYIJIEHUE PallMOHAIBHBIX U UPPALMOHATIBHBIX YHCEN C 33aHHOM
TOYHOCTBIO;

® CpaBHUBATh JICHCTBUTENbHBIC YHCIA PAa3HBIMH CIIOCOOAMU;

® YIOpPAJOYMBATDH YHCIIA, 3aITUCAHHBIEC B BUEC OOBIKHOBEHHON M JECITUYHON Ipodu, dnca,
3aMyCaHHbIe C UCIOJIBb30BaHHEM apu()PMETHUECKOTO KBaIpaTHOTO KOPHS, KOPHEH CTeTIeH!
OoJbIe 2;

e naxoauts HO/] u HOK pa3HbiMu crioco0amu 1 UCTIONB30BaTh UX MPH PEILICHUH 3a1a4;

®  BBINOJHATH BBIYMCICHUS U IPe00pa30BaHMs BEIPAXKEHUH, COAEPIKAIINX JIeHCTBUTENbHBIE
Ylucia, B TOM YHCJI€ KOPHU HATypaJIbHBIX CTENEHEH;

®  BBINOJHATH CTaHIAAPTHBIE TOKIACCTBEHHBIE MPEOOPA30BaHMsI TPUTOHOMETPUUYECKHX,
JOrapu(pMHUECKUX, CTETICHHBIX, UPPALIMOHATIBHBIX BBIPAXKEHUH.

B noeceoneenoii scuznu u npu uzyueHuu opyzux npeomemos:

®  BBINOJHATH U OOBSICHATH CPABHEHUE PE3yJIbTATOB BBIYUCIICHUH ITPU PELICHHH
IPaKTUYECKHX 33/1a4, B TOM YHCJIC IPUOIMIKEHHBIX BEIYMCIICHHH, UCTIOJB3YSI Pa3HbIC
CrocoObl CpaBHEHMUI;

®  3aIUCHIBaTh, CPABHUBATH, OKPYIJISITH YHCIOBBIC JTAHHBIC PEATBHBIX BEJHMYNH C
VICTIOJIb30BaHUEM Pa3HbIX CHCTEM H3MEPEHHS;

® COCTaBJIATH U OLICHUBATH PA3SHBIMU croco0aMu YHCIOBEIE BBIPAXKCHUS IIPU PCIICHUN
NPaKTUYECKHX 3a/1a4 U 3324 U3 JIPYTUX YUeOHBIX IPEIMETOB

BbIHyCRHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTHCH:

Jlocmuoicenue pesynomamos pazoena I1;
CB0O0OHO ONEPUPOBAMb YUCTOBLIMU MHONCECMBAMU NPU PEUUEHUU 3A0aY,
NOHUMAMb NPUHUHBL U OCHOBHbIE UOeU PACUUPEHUSL YUCTIOBbIX MHONCECTE,
611a0emsb OCHOBHbIMU NOHAMUAMUY MEeOPUU OeTUMOCIU NPU PeULeHUU CIMAHOAPIMHBIX
3a0au
umems 6A308ble NPEOCMABIEHUS O MHONCECTNBE KOMNJIEKCHBIX YUCEL;
CB0OOOHO BLINOIHAMb MONCOECIMBEHHbIE NPEOOPA30BAHUSL MPULOHOMEMPULECKUX,
J102apupMutecKux, cmeneHHbIX 8blpaANCeHUll,
enadems opmynot bunoma Heromona,
APUMEHAMb NPU peueHuu 3a0ay meopemy o auHetnom npeocmaeienuu HOJ[;
npUMeHAmb npu pewenuu 3aday Kumaiickyro meopemy 06 ocmamkax,
npuMeHsms npu pewenuu 3aday Manyio meopemy @epma;
YMemb 8bINOIHAMb 3aNUCHL YUCILA 8 NOZUYUOHHOU CUCTeMe CYUUCTEHUS,
NPUMEHAMb NPU PEUEHUU 3A0aY MeopemuKO-4Uciosble QYHKYUU: YUCTO U CYMMA
Odenumernet, QyHkyuro Jiiepa;
APUMEHAMb NPU PeueHuU 3a0ay yentvle opoou;
®  NpUMEHAMb NPU PeleHUU 3A0AYMHO20UTIeHbl C 0eUCMBUMETbHBIMU U YeTbIMU
K03 puyuenmamu;
® gnademsv NOHAMUAMU NPUBOOUMDBLUL U HENPUBOOUMbITL MHOLOULEH U NPUMEHSIMb UX NPU
peutenuu 3a0a4;
® npumensimv npu peweruu 3a0ay OCHOBHYIO meopemy aneedpbl;
®  npuUMeHsmb NPU peleHuU 3a0ay npocmeniuiue QYHKYuYu KOMNIEKCHOU NEPEMEHHOU KaK
eeomempuieckue npeoopa’308aHusl



Ypaeuenuﬂ U Hepaeencmea

BbINYCKHUK HAYYUTCS:

CB00OHO OnIEpUPOBATh MOHATUSAMU: YPAaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U HEPABEHCTBA, yPAaBHEHUE, SABIIAIOIIEECS CIECICTBUEM IPYTOro ypaBHECHMS,
ypaBHEHHMsI, PABHOCUJIbHBIE HA MHOXECTBE, PAaBHOCUJIbHBIEC TPE0Opa30BaHUsl yPaBHEHUH;
pelaTh pa3Hble BUbl YPAaBHEHUH U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHUs 3-i1 u 4-1 cTeneHel, ApoOHO-paIlMOHAIEHBIC U UPPAIIMOHATIBHBIC,

OBJIa/IETh OCHOBHBIMH THITAMHU TOKA3aTENbHBIX, TOTapU(PMUUECKUX, UPPALIMOHATIBHBIX,
CTEINIEHHBIX YPAaBHEHUI U HEPABEHCTB U CTAHJAPTHBIMU METOAAMHU UX PELICHUN U
IIPUMEHATH UX NPU PELICHUH 3a/1a4;

IIPUMEHSATH TeopeMy be3y K pelleHnI0 ypaBHEHUH;

IPUMEHSTH TeopeMy Buera [uisl pelieHns HEKOTOPBIX ypaBHEHUI CTENIEHHU BBIILIE BTOPO;
MOHUMATh CMBICJ TEOPEM O PAaBHOCHIIBHBIX M HEPABHOCUIILHBIX TPE0Opa30BaHUsIX
YPaBHEHHH U yMETb UX TOKa3bIBaTh;

BJIaJICTh METOJJAMU PELICHHUs YpaBHEHU, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh
METOJ PelIeHUs U 00OCHOBBIBATh CBOM BHIOOD;

UCIIOJIb30BaTh METOJl MHTEPBAJIOB JUI PELICHHUS HEPABEHCTB, B TOM 4HCiIe APOOHO-
palMOHAIBHBIX U BKIIIOYAIOLIUX B ce0s1 MPPALlMOHATIbHBIE BBIPAXKECHNUS;

pemaTh aaredpanueckue ypaBHEHUS M HEPABEHCTBA U MX CHCTEMBI C TapaMeTpaMu
anreOpandecKuM U Trpa@uuecKuM METOIaMH;

BJIAJIETh PA3HBIMUA METOJIaMU J10KA3aTEJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOKECTBA Ha INIOCKOCTH, 3a7jaBa€Mble YpPaBHEHUSMHU, HEPABEHCTBAMH U UX
CUCTEMAaMHU;

CBOOOJIHO MCMOJIb30BATh TOXK/IECTBEHHbIE IPEOOPA30BaHuUs MPHU PEIICHUH YPAaBHEHUH 1
CHCTEM ypaBHEHUI

B noeceonesenoit ycuznu u npu uzyueHuu Opyux npeomemaos:

COCTABJISITh M PEIIaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI [IPU PEILICHUU 3a/1a4
JIPYTUX y4eOHBIX MPEAMETOB;

BBITNOJIHATH OLEHKY NMPaBIONOA00US pe3yIbTaTOB, MOIyYaeMbIX MPU PELICHUN
Pa3IUYHBIX YpPaBHEHUN, HEPABEHCTB U UX CUCTEM IIPH PEIICHUHU 3a]1a4 IPYTHX Y4eOHbBIX
MPEAMETOB;

COCTaBJISITh M pellaTh YpaBHEHUS U HEPABEHCTBA C MapaMeTpaMHy MPH PEIICHUH 3a1au
JIPYTUX y4eOHBIX MPEAMETOB;

COCTaBJISITh YPAaBHEHHE, HEPABEHCTBO UJIM UX CHCTEMY, OMUCHIBAIOLINE PEATbHYIO
CUTYAIIMIO WU IPUKIAJAHYIO 337a4y, HHTEPIPETUPOBAThH MOJIYYCHHBIE PE3YIIbTaThI;
MCIOJIb30BaTh MIPOrPaMMHBIE CPEJICTBA IIPU PEIICHUHN OTIEIbHBIX KJIIACCOB YpaBHEHU U
HEPABEHCTB

BbIHyCRHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTHCH:

Jlocmuoicenue pesynomamos pazoena 11,

Cc80000HO onpedensimb Mun U 8blOUPams Memoo peueHuss NOKA3AMeNbHbIX U
J02apUPMU1ecKux ypasHeHUull U HepaseHCcms, UppayuoHaIbHbIX YPAGHEHUL U
HepaseHcmea, MmpueoOHOMempu4ecKux YpagHeHUull U HepageHCmes, ux CUCmem;
C80000HO peuams CUCEMbL TUHEUHbIX YPABHEHULL,

peuams 0OCHOBHbLE MUNbL YPABHEHULL U HEPABEHCME C NAPAMEMPAMU,

npumeHsamsv npu peuwlenuu 3a0ay Hepasencmea Kowu — bynaxoeckoeo, bepuyninu,



umeniob npedcmaeﬂeHue O HepaeeHcmeax MeD/C()y Cpe()HMMM CmeneHHbviMu

Dynkyuu

BbInyCKHUK HAy4YUTCH:

Brnageth moHATUSMU: 3aBUCUMOCTH BETMYHH, (DYHKIMS, QpTyMEHT U 3Ha4YeHHEe (QYHKIUH,
00J1acTh OnpeeNeHHsI U MHOKECTBO 3HAYCHUN (DYHKIMHU, TpaduK 3aBUCUMOCTH, rpaduk
byHKIMYN, HyHd QYHKIUH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA, BO3pacTaHUE HA YHCIOBOM
MPOMEXKYTKE, yObIBAHUE HA YHCIOBOM IIPOMEKYTKE, HAUOOIIbIIIee U HAUMEHbBIIIEe
3HaYeHHe PYHKIMH Ha YUCIOBOM IMPOMEXKYTKE, Iepruoanyueckas QyHKUIUs, TepUo,
YeTHAsl U HeYeTHas (DYHKIMU; yMETh IPUMEHSITh STU MOHSATHUS IIPH PEIICHUU 3a7a4;
BJIQ/IETh MOHATHEM CTENIEHHAs! PYHKIIMS; CTPOUTH €€ TpauK U yMETh IPUMEHSATh
CBOMCTBA CTEMEHHON (DYHKITUU TIPH PEIICHUH 3a]1a4;

BJIQ/ICTh MOHITHSIMH MTOKa3aTeIbHas (PYHKIIHSI, SKCIIOHEHTA; CTPOUTH UX IpadUKu U
YMETh MPUMEHATH CBOKWCTBA MOKA3aTENhbHON ()YHKIIUH MPU PELICHUH 3a/1a4;

BJIQ/IETh MOHATHEM Jorapudmuueckas GyHKIUS; CTPOUTH €€ rpadUK U yMETh IPUMEHSAITh
CBOMCTBA JorapuMuIecKo PyHKITUN IPH PEIICHUH 3a]1a4;

BJIQ/ICTh MOHITUSIMHA TPUTOHOMETpHUYECKUE (QYHKIIUU; CTPOUTH UX TPaAPUKU U YMETh
MPUMEHSTh CBONCTBA TPUTOHOMETPUUECKUX (DYHKIIUHI MpU PEeLICHUH 33/1a4;

BJIa/IETh NOHATHEM OOpaTHasi PYHKUINS; IPUMEHATH 3TO MOHATHE MPU PELICHUH 33/1a4;
MPUMEHSITH IIPU PEIICHUN 33]1a4 CBOMUCTBA (PYHKIIHI: YeTHOCTh, IEPUOAUIHOCTD,
OTPaHHYEHHOCTb;

MIPUMEHSATH MPH PEIICHUHN 3a/1a4 TpeoOpa3oBanusi rpaduKoB GyHKITHN;

BJIa/IETh MOHATUSIMU YUCIIOBAs TIOCIIEI0BATEILHOCTD, apupMeTHIecKas 1
reoMeTpHuecKas Mporpeccus;

MPUMEHSITH IIPU PEIICHUU 33]1a4 CBOMCTBA M MPU3HAKH apU(DMETHIESCKON U
T€OMETPUYECKOU MTPOTPECCUM.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux y4eoOHvix npeomemaos:

OTIPEACIIATh MO rpadiKaM M UCIIOJIB30BATh JUISI PEIICHUS TPUKIIATHBIX 3a7a4 CBOMCTBA
pEAITBbHBIX MPOIIECCOB M 3aBUCUMOCTEN (HanOObIINe U HAUMEHBIIINE 3HAYCHUS,
IPOMEXKYTKH BO3pacTaHusl U yObIBaHUS QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
ACUMITOTHI, TOUKH Mepernda, mepuos 1 1.11.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOW CUTYaLINH;.
OTIPEeACIATh MO rpaduKaM MPOCTEHUIITNE XaPAKTEPUCTUKH MTEPHOIUICSCKHUX MPOIIECCOB B
OMOJIOTUH, SKOHOMHKE, My3bIKE, PAIHOCBSI3H U JIp. (AMIUIUTYA, IEPUOJ U T.I1.)

BbIHyCRHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTHCH:

Jlocmuoicenue pesynomamos pazoena I1;
enadems NOHAMUEM ACUMAMOMbL U YMEMb €20 NPUMEHAMb NPU peuleHUu 3a0ad,

NPUMEHAMb Memoobl peuleHusi npocmetiuux oupgpepeHyuanrbHulx ypagHeHull nepeozo u
8MOP0O20 NOPSAOKO8

Inemenmol MamemamuuecKkoz0 AHAIU3A

BbInyCKHUK HAy4YUTCH:

Brnaners nonsTreM 6ecCkOHEUHO yOBIBAIOIIAs TE€OMETpUYECKast IPOrPECCUs U YMETh
IIPUMEHATH €r0 IIPU PEILICHUU 3a/1a4;
IIPUMEHSATD JUIs PELIEHU 3a/1a4 TEOPHUIO IIPEIETIOB;



e BJIAJETh MOHATUIMU OECKOHEYHO OOIbIINE U OECKOHEYHO MaJIbIE€ YHNCIIOBEIE
MOCJIEIOBATEILHOCTH M YMETh CPAaBHUBATh OECKOHEYHO OOJIBIITNE U OECKOHEYHO MaJIbie
[IOCJIENOBATEIHLHOCTH;

BJIAJICTh OHATHSAMU: IPOU3BOIHAS (DYHKIIMH B TOUKE, TPOU3BOHAS () YHKIIHUH;
BBIYHCIIATH MPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI U MX KOMOWHAIIHI;
MCCIIeI0BaTh (PYHKIIMA HA MOHOTOHHOCTH M DKCTPEMYMBI;

CTPOUTH rpadMKH U MPUMEHATH K PEIICHUIO 3a71a4, B TOM YHCJIC C TapaMeTPOM;
BJIAJICTh IOHATHEM KacaTelbHas K TpaduKy PyHKIIMK U yMETh IPUMEHSTh €TI0 TIPH
pelieHny 3a1ay;

BJIQ/ICTh IOHITHSIMH ITePBOOOpa3Has PYHKIIUS, OTpeAeICHHBI HHTETPAT,

e npuMeHATh TeopeMy HeroToHa—JIeliOHMIIA U €€ CIIeICTBUS JIJIsl PEIICHUs 3a1ad.

B noeceoneenoi scuznu u npu uzyuenuu Opy2ux yueoHvix npeomemos:

e pemarh MPUKIAIHBIC 331a91 U3 OUOJIOTUH, (GU3UKH, XUMUH, SKOHOMHUKH H APYTUX
NPEMETOB, CBS3aHHBIC C HCCICIOBAHNEM XapaKTEPUCTUK MPOIIECCOB;

®  UHTEPIPETUPOBATH NIOIYYEHHBIEC PE3YIbTAThI

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYUHThCS:

o Jlocmuoicenue pezyromamog pazoena II;

®  C80000HO 61a0eMb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYEeCK020 AHaIu3a O
BbIUUCTICHUS NPOUBOOHBIX PYHKYUU OOHOU NEPEeMEHHOU;

®  CB000OHO NPUMEHAMb ANNAPAM MAMEMAMUYECKO20 AHANU3A 015 UCCIEe008AHUSL (DYHKYULL
U nocmpoenust 2papuKkos, 8 Mom Yucie UCCIe008aHUS HA BbINYKIOCHb,

® onepupogamv nousmuem nepeoooPasHoU GyuKyuu OJis peuenus 3a0ay;

0811a0emb OCHOBHLIMU c8edeHuasMU 00 unmezpane Hotomona—J/letionuya u e2o

npocmenuux NPUMeHeHUsX,

onepuposamv 6 CMaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbICULUX NOPAOKO8;

YyMemb npUMeHAMb NPU peueHuU 3a0ay c8oUCMEa HeNnpepbleHbIX QYHKYULL,

YMemb NpUMEHAMs npu peuleHuu 3a0ay meopemvl Beliepuimpacca,

YyMemb 8bINOIHAMb NPUOTUNCEHHbIE BLIYUCTIEHUS (MemOObl peuleHUs YPasHeHUl,

BbIUUCTIEHUS ONPEOENeHHO20 UHMe2Paa);

®  yMemb NPUMEHAMb NPULONHCEHUE NPOU3BOOHOU U ONPEOelIeHHO20 UHMEeSPala K PeuleHuio
3a0ay ecmecmeo3HaAHUs,

®  grademsv NOHAMUAMU 6MOPAs NPOU3BOOHAS, BLINYKIOCMb 2paduKra QyHKyuY u ymems
uccnedosams QyHKYUo Ha 8bINYKIOCMb

Cmamucmuka u meopusn eepo;zmuocmeﬁ, Jqocuka u Komﬁuuamopulca
BbInyCKHUK HAy4YUTCH:
° OHGpI/IpOBaTI: OCHOBHBIMH OIMUCATCIIBHBIMHA XaPAKTCPHUCTUKAMU YUCIIOBOT'O Ha60pa,
NOHATHEM T'eHepaibHasi COBOKYITHOCTh U BRIOOPKOI U3 Hee,
® ONEepUpOBATh MOHATUSMH: YACTOTA U BEPOSTHOCTH COOBITHS, CyMMa U MPOU3BEACHUE
BepOHTHOCTeﬁ, BBIUUCIIATE BEPOATHOCTU CO6BITHﬁ Ha OCHOBC IIOACYECTA YHCJIa UCXOOA0B,
® BIIAJICTh OCHOBHBIMU MOHATUAMU KOMOMHATOPUKHU U YMETh UX IPUMEHATDH MIPU PEIICHUN
3ajady;
® UMETh MPEICTaBICHHE 00 OCHOBAX TEOPHH BEPOSITHOCTEH;
¢ HMCTb NPCACTABIICHUC O NUCKPCTHBIX U HCIIPCPBIBHBIX CquaﬁHBIX BCJIIMYNHAX U
pacupeCaciICHUAX, O HC3aBUCUMOCTU CJIy‘-IElﬁHBIX BCJIIMYMH,



MMETH NIPEACTaBICHUE O MATEMATUYECKOM OXKUJAHUU U AUCIEPCUM CITydalHbIX
BEJIMYUH;

MMETBH IIPEICTaBICHUE O COBMECTHBIX PACIIPEICIICHUAX CIIyYalHbIX BEJIMYHH;
NOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METOJ1a H3MEPEHHS
BEPOSITHOCTEM;

MMETH MPEICTABICHNE O HOPMAaJIbHOM PACIpEeACICHU U IPUMEPAX HOPMAJIBHO
PaCIpEeEIICHHBIX CIIy4aliHbIX BEJINYMH;

HMETBH NIPEICTaBICHUE O KOPPEIALUH CIIy4alHbIX BEJIUYHH.

B noeceonesenoit ycuznu u npu uzyueHuu Opyux npeomemaos:
BBIUMCIISTH WM OLIEHUBATh BEPOSATHOCTH COOBITHIA B pEalIbHOM JKU3HH;
BBIOMpATh METOABI TIOXOSIIETO MPEICTABICHHS 1 00paOOTKH JaHHBIX

BbIHyCRHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTHCH:

Jlocmuoicenue pesynomamos pazoena I1;

umMemsb npeocmasienue 0 YeHmMpaibHol npedesbHol meopeme;

umemv npedcmasienue 0 8b100POUHOM KOIDduyuenme Koppersiyuu u TUHeuHol
peepeccuu;

umems npedcmasienue 0 CMamucmu4ecKux 2unome3ax u nposepke CMamucmuyecKoll
2unomesvl, 0 CMamucmuKe Kpumepusi u ee ypogHe sHa4uMoCmu,

uMemsb NPeoCcmasierue 0 Ce:A3U IMIUPULECKUX U MeoPemudecKux pacnpeoeieHul,
umems npedcmasienue 0 KOOUPOBAHUU, OBOUYHOU 3aNUCU, 0BOUUHOM Oepese;
61a0emsb OCHOBHbIMU NOHAMUAMU Meopuu epagos (epagh, éepuiuna, pebpo, cmenens
8epuiunbl, NYMbs 8 2paghe) u ymems NPUMEHAMb UX NPU peulenu 3a0ad;

umemsb npeocmasierue 0 0epesbsix U ymems NPUMeHmMs Npu peulenu 3a0ad;
811a0enmsv NOHAMUEM CEI3HOCHb U YMemb NPUMEHAMb KOMNOHEHMbL CEA3HOCHU NPU
peuieHuu 3a0a4,

YMemb 0cyuecmenams nymu no peopam, 06xoovl pebep u eepuiun epagha;

umems npedcmasienue 06 UNEPoBOM U CAMUILIMOHOBOM NYMU, UMemb NpeocmasieHue
0 MPYOHOCMU 3A0AYU HAXOHCOCHUSL 2AMUTLIMOHOBA NY MU,

81a0emsv NOHAMUAMU KOHEYHbLE U CHeMHble MHONCeCMEa U yMemb UX NpUMEeHAmb npu
peutenuu 3a0a4;

YMemb NPUMEHAMb Memo0 MAmemMamuyecKol UHOYKYUU,

yMemb npumensms npunyun Jupuxie npu peuieHuu 3a0a4

Texcmoevie 3a0auu

BbInyCKHUK HAy4YUTCH:

Pewrats pa3Hble 3a/1a4i OBBIILIEHHON TPYAHOCTH;

aHAJIM3UPOBATH YCIOBUE 3a/1a4M, BEIOMPATh ONTUMAIIBHBIN METOJ pElIeHUs 3a/1a4H,
paccmaTpuBas pa3iHuHble METO/IbI;

CTPOUTH MOJEIb PEIICHNUS 3aJa4l, IPOBOAUTD JOKA3aTEIbHbBIE PACCYKACHUS IPU
pELIEHNH 3a]1a4H;

pemaTh 3a1a4u, Tpedyronue nepedopa BaApuaHTOB, MPOBEPKHU YCIOBUM, BHIOOpa
ONTUMAJILHOTO PE3YJIbTaTa;

AQHAIM3UPOBATh U UHTEPIPETUPOBATH NIOJYUYEHHBIE PELLIEHUS B KOHTEKCTE YCIOBUS
3aJa4u, BHIOMPATh PELICHHs, HE TPOTUBOPEUAIIE KOHTEKCTY;



NEPEeBOIUTH MPH PEIICHUH 3a/1a4i HHPOPMALIMIO U3 OJTHOW (hOPMBI 3aITUCH B JPYTYIO,
HCITONIB3YSI TIPU HEOOXOIUMOCTH CXEMBbI, TAOJIUIIBI, TPA()UKH, TUATPAMMBI.

B nosceounesnoii orcusnu u npu usyuyeHuu opyux npeomemos:
pemaTh MpaKkTUYEeCKHe 3a/1a4ll U 3a/1a4M U3 APYTUX MPEIMETOB

BbIHyCRHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTHCH:

Jlocmuoicenue pesynomamos pazoena 11

T'eomempus

BbINYCKHUK HAYYUTCS:

BraneTh reoMeTpUYeCKUMH TIOHSATHSIMH TIPY PEIICHUH 3a/1a4 U TIPOBEICHUH
MaTeMaTHYECKUX PACCYKICHHIA;

CaMOCTOSITENILHO (HOPMYITUPOBATh ONPEAETICHUS T€OMETPUUECKUX (DUTYP, BBIIBUTATh
THITOTE3BI O HOBBIX CBOWMCTBAX W MPU3HAKAX T€OMETPHUECKUX (DPUTYp U 0OOCHOBHIBATH
WX OIIPOBEPraTh WX, 0000IIaTh MJIM KOHKPETH3HPOBATH PE3YJIbTAaThl HA HOBBIX KJIACCax
¢buryp, IpOBOIUTH B HECJOKHBIX CIIyJassX KiIacCUPUKAHIO GUTYP TIO pa3IMUYHBIM
OCHOBAHHUSIM;

UCCIIEIOBATh YEPTEIKH, BKITFOUAsi KOMOUHAIIUU (UTYp, U3BIIEKATh, HHTEPIIPETUPOBATH U
npeoOpa3oBhIBaTh HHPOPMAIIUIO, MPEICTABICHHYIO HA YepTEekKaxX;

peuaTth 3aJa4u recOMCTPUICCKOTIO COACPIKaHNA, B TOM YUCJIC B CUTYyaAllUAX, KOTId
AJITOPUTM pCHICHUSA HC CIICAYCT IBHO U3 YCJIOBHS, BBIIIOJIHATDH H606XOI[I/IMBIG JJIA
pelIeH s 3a1a41 JOTOTHUTEIBHBIC TOCTPOSHHS, UCCIIEIOBATh BOZMOKHOCTh
NpUMEHEHHS TeopeM U (POpMyII IS pelieHus 3a/1a4;

yMeTh (POPMYITHPOBATH M TOKA3bIBATh TE€OMETPUICCKHIE YTBEPIKIACHHUS;

BJIAJICTh MOHITUSMHU CTEPEOMETPHH: MIPH3Ma, TapaIIeIICHIIe ], TMPaMHUIa, TETPadp;
UMETb MPEICTaBICHHUS 00 aKCHOMaX CTEPEOMETPUH H CIICJCTBHSIX U3 HUX U YMETh
NPUMEHSTH UX MIPH PEIICHUH 3a]1ay;

YMCTb CTPOUTH CCUCHUS MHOTOI'PaAHHHUKOB C UCITOJIb30BAHUECM PA3JIMYHBIX MCTOA0B, B
TOM YHUCJI€ U METOJIa CIIEJIOB;

UMETb MPECTABICHUE O CKPEIUBAIOIINXCS MPSIMBIX B IPOCTPAHCTBE M YMETh HAXOIUTh
YI'OJI M PACCTOSTHUE MEKIY HUMU;

NPUMEHSTH TEOPEMBI O TAPAIUICTHLHOCTH MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE MPHU
pellIeHUH 3a1ad;

YMETh MPUMEHSTDH NapajieIbHOE TPOSKTUPOBAHUE TSl U300pakeHus: Guryp;

YMETb IPUMEHSATH NEPIEHIUKYIISIPHOCTHU IIPSMOM U INIOCKOCTH IIPU PELLIEHUN 3a/1a4;
BJIAACTDb MMOHATUAMU OPTOTOHAJIBHOC IMTPOCKTUPOBAHNEC, HAKJIOHHBIC U UX IMMPOCKIINUU,
YMETh IPUMEHATH TEOPEMY O TPEX NEPIEHIUKYIISpaX IPU PELICHUH 3a1a4;

BJIAJICTh MMOHSATUSMHU PACCTOSTHHE MEXIY (GUTYpaMH B POCTPAHCTBE, OO
NEPIEHANKYIISP IBYX CKPEIIMBAIONINXCS PSMBIX H YMETh IIPUMEHSTh UX TIPU PEIICHUU
3a/ay;

BJIAJICTh MMOHSITHEM YTOJI MEXY IPSIMOM U TUIOCKOCTBIO M YMETh IPUMEHSTh €ro Mpu
pElIeHUH 33]1aY;

BJIAJICTh MMOHSTUSMU JIBYTPAHHBIA YrOJl, YTOJI MEKIY TUIOCKOCTSIMHE, TIEPIICHAUKYISIPHBIE
TUTOCKOCTH M YMETh IIPUMEHSTh UX TIPU PEIICHUH 3a/1a4;

BJIAACTDb MOHATUAMU IIPU3MaA, TAPAJJICIICIIUIIC U TPUMCHATH CBOICTBa napauicjicnmmncaa
IIPH PENICHUU 33]1aY;



e BJAJETh MOHATHEM NPSIMOYTOJbHBINA NapayIeNIeIHUIe ] U IPUMEHSATh €ro MPU PEeLICHUN
3ajady;

® BIAJCTh MOHATUSMU NMHPAMUIA, BUBI TUPAMHUI, JIEMEHTHI IPABUIILHON MUPAMUIBI U
YMETh MPUMEHSTh UX MIPH PELICHUHU 3a71ay;

® UMETh MIPEJICTaBICHHUE O TeopeMe Diiiepa,IPaBIIIbHBIX MHOTOTPaHHHUKAX;

® BIIAJICTh MOHATUEM IUIOIIAAHN TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh PUMEHSTh €r0
IIpU PEIICHUH 3a]aY;

e BJAJETh MOHATHUAMH TeJla BpalleHus (IMINHAP, KOHYC, map U cdepa), uX CeueHHs u
YMETh MPUMEHSTh UX MIPH PELICHUHU 337ay;

® BIIAJICTh MOHATUSMU KacaTeJIbHbIE MPSAMbIE U IIIOCKOCTH U YMETh MPUMEHATH U3 TpU
pEILIeHNH 3a/1aY;

® UMETh [IPEACTABICHHS O BIIMCAHHBIX U OMUCAHHBIX cpepax U yMeTb IPUMEHSATH UX MIPH
pEILIeHNH 3a/1aY;

e BJAJETh MOHATUAMHU 00bEM, 0ObEMbI MHOTOI'PAaHHHUKOB, TEJI BPAIICHUS U IPUMEHATh UX
IpY PEUICHNH 3a7a4;

e UMETh MIPEJCTaBICHHUE O pa3BepTKe HMWIMHIPA U KOHYCA, IUIOMIAId TOBEPXHOCTH
HWIMH]Ipa U KOHYCa, yMETh IPUMEHSTh UX MPHU PEUICHUH 3a/1a4;

® UMETh MPECTABICHHE O IJIOMIAN chepbl M YMETh IPUMEHSTH €ro NP PeIIeHUH 3a/1a4;

e yMeTh peliaTh 337a4i Ha KOMOMHAIMKM MHOTOI'PAaHHUKOB M TE€J BpaIllCHHS;

® UMETh MPEJCTABICHHE O MTOOOUHU B MPOCTPAHCTBE U YMETh peIllaTh 3a/1a4M Ha
OTHOIIEHHE 00BEMOB U ILIOMIAJICH MOBEPXHOCTEN MOAOOHBIX QUTYP.
B noeceonesenoit ycuznu u npu uzyueHuu Opyux npeomemaos:

®  COCTaBJIATH C UCIIOJIB30BAaHUEM CBOMCTB F€OMETPUYECKUX (PUTYp MaTeMaTUYECKHe
MOJIEJH JIJIsl peIeHUs 3a/1a4 MPAKTUYECKOT0 XapaKkTepa U 3a7a4 U3 CMEXHBIX
JUCLUIUIMH, HCCIIE0BATh MOTYYEHHBIE MOJICNIM M HHTEPIIPETUPOBATH PE3yIbTaT

BbIHyCRHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTHCH:

o Umemwb npedcmasnerue 06 akCUOMamuyecKkom memooe,

® grademsv NOHAMUEM 2eOMEMPULECKUE MeCMA MOYeK 8 NPOCMPAHCMEE U YMemb
npUMeHsams Ux OJisl peuleHus 3a0auy;

®  yMemb npuMeHAmbs 015 peuleHus 3a0ay C80UCmMEa NIOCKUX U 08YePAHHBIX V208,
MPexespanHozo y2id, meopemvl KOCUHYCO8 U CUHYCO8 01 MPeXePAHHO20 Yeld;

® gnademsv NOHAMUEM NEPNREHOUKYISPHOE CedeHUue NPUMbL U YMemb NPUMEHAMb €20 Npu
peuieHuu 3a0a4,

® umemsb npeocmasierue 0 080UCMEBEHHOCMU NPABUTLHBIX MHOCOCPAHHUKOS,

® grademv NOHAMUAMU YEHMPATbHOE U NAPALIETbHOE NPOEKMUPOBAHUE U NPUMEHSMb UX
npU NOCMPOeHUU Ce4eHUll MHO202PAHHUKO8 MemOOOM NPOEeKYUll,

®  uMemb npedcmasierue 0 pazeepmke MHO20SPAHHUKA U Kpamuatiuem nymu Ha
HOBEPXHOCU MHO20SPAHHUKA,

® uMemb npeoCcmasieHue 0 KOHUYECKUX CeUeHUsX,

® UMemb npedCcmasieHue 0 Kacaruuxcs cghepax u KOMOuHayuu men 8pawjeHuss u ymems
NPUMEHAMb UX NPU PEULeHUU 3A0aY,

®  NPUMEHAMb NPU PeleHUU 3a0ay QOPMYILY PACCMOAHUA OM MOYKU 00 NIOCKOCTU,

® gnademsv pasHvLIMU CHOCODAMU 3A0AHUSA NPAMOU YPAGHEHUAMU U YMEMb NPUMEHAMb NPU
peuieHuu 3a0a4,

®  NpUMeHAMb NPU peleHUU 3a0ay U 00KA3amelbCmee meopem 6eKmopHull Memoo u
Memoo KoopouHam,



umems npedcmasierue 00 aKcuomMax oovema, nNpUMeHsams opmyvlt 06vemMos
APSMOY20IbHO20 NAPALielenunedd, NPUMbl U NUPAmMuobl, mempasopa npu peueHuu
3a0au;

NPUMEHSMb Meopembl 06 OMHOUEHUSX 00bEeMO8 NPU PeuleHUl 3a0al,

APUMEHSIMb UHMEZPAL OISl bIHUCTICHUSL 00bEMO8 U NOBEPXHOCHIEl Mell 8pAueHUs,
BbIUUCTEHUSL NIOWAOU CHePUUecKo20 nosica u 00vema wapo8o2o Clos;

uMemb npedcmagieHue 0 OBUNCEHUSIX 8 NPOCMPAHCMEe: NAPALIelbHOM NepeHoce,
CUMMEMPUYU OMHOCUMENbHO NIOCKOCHU, YEHMPALbHOU CUMMEmMPUL, NOBOPOMe
OMHOCUMENbHO NPSAMOU, BUHMOBOU CUMMEMPUL, YMEeNb NPUMEHSIMb UX NPU PEUleHUl
3a0au;

uMemb npedcmasgieHue 0 nIoOWaou OPMo2OHAIbHOU NPOEKYUU,

uUMemb npeocmasieHue 0 mpexePanHoM U MHO2OZPAHHOM Yelle U NPUMEHIMb CBOUCMEA
NAOCKUX Y2ll08 MHO2OZPAHHO20 Y2id NPU PeuleHuy 3a0ay;

uUMemb npedcmagieHus 0 npeobpazo8anuu NOOOOUS, 2oMOMemuY U ymems NpUMeHsMb
UX npu pewenuuy 3a0ay;

yMemb pewams 3a0a4u Ha NIOCKOCIU Memooamu cmepeomempuu,

ymemb nPUMeHsIms POpMYIbl 00bEMO08 NPU peueHuU 3a0ay

Bekmopul u koopounameut 6 npocmpancmee

BbINYCKHUK HAYYUTCS:

BrianeTs MOHSITHAMHU BEKTOPHI M UX KOOPIMHATBL;

YMETh BBITIOJTHATH ONEPAIlH HAJl BEKTOPaMHU;

UCTIOJIB30BaTh CKAJISIPHOE MTPOU3BEICHHE BEKTOPOB MPH PEIICHUHN 3371ay;

NPUMEHSTh YPaBHEHHE TUIOCKOCTH, (DOPMYITy pacCTOSTHUSI MEKIY TOYKaMH, YPaBHEHUE
chepsl pu pEIICHUH 3a/1a4;

[PUMEHATH BEKTOPBI U METOJ KOOPAUHAT B IPOCTPAHCTBE IIPU PELICHUU 3a1a4

BbIHyCRHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTHCH:

Jlocmuoicenue pesynomamos pazoena I1;

Haxooums oovem napaiienenunedda u mempas’opd, 3a0aAHHbLIX KOOPOUHAMAMU CEOUX
8epUIUH,

3a0asamo NPAMYIO 8 NPOCMPAHCMEE;

HAaxooums paccmosnue om mo4ku 00 NI0CKOCMU 8 cucmeme KoOpOuHam,

HAaxo0ums paccmosnue Mexcoy CKpeuwusarouuMucs NpAmolMu, 3a0aHHbIMU 8 CUCeMe
KOOpOuHam

Hcem opust mamemamuKku

BbInyCKHUK HAYy4YUTCH:

o Hmeth MPEACTAaBJIICHHUC O BKJIA/IC BHIAAOIINXCA MATCMATHKOB B PA3BUTUC HAYKHU,
¢ [IOHUMATb POJIb MATCMATHKU B PA3BUTHU Poccun

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

HHocmuoicenue pezynomamos pazoena Il

Memoowvt mamemamuxu

BbInyCKHUK HAYy4YUTCH:

Hcnonp3oBaTh OCHOBHBIE MCTOABI 1OKA3aTCIIbCTBA, IPOBOAUTH JOKA3ATCILCTBO U
BBITIOJIHATE OIIPOBCPIKCHUC,

IMPUMECHATE OCHOBHBIC MCTO/IbI PCIICHUA MAaTECMAaTUUCCKUX 3a/1aY;



® Ha OCHOBE MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOE XapaKTEpU30BaTh KpacoTy U
COBEPLICHCTBO OKPYKAIOIIEro MUPa U MIPOU3BEICHUN HCKYCCTBa,

® [IPUMEHATH NPOCTEHIINE IPOrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUH MaTEMaTHUECKUX 3a]a4;

®  [10Jb30BaThCs MPHUKJIAJAHBIMU IPOrPaMMaMHK U IPOrpaMMaMH CUMBOJIbHBIX BBIYMCIIEHUH
JUISL UCCIIEIOBAHUSI MaTEMaTHUECKUX OOBEKTOB

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYUHThCSA:

o Jlocmuoicenue pezyromamog pazoena II;
®  NpUMEHAMb MameMamudecKue 3HaAHUs K UCCIe008AHUI0 OKPYHCAIOUe20 MUpa
(MoOenuposanue guuyecKux npoyeccos, 3a0aiu IKOHOMUKU)

Conep:xanue Tem yueOHOro npeamera «MaremaTuka: ajredpa u HadyaJja
MaTeMaTH4YeCKOr0 aHAJIN3a, FTeOMeTPHUsD)

Anre0pa M HaYaJIa aHAJIM3A

[ToBTrOpenue. PemieHne 3agad ¢ UCHOJIB30BAHUEM CBOMCTB YMCEI M CHCTEM CUHCIIEHUSA,
JIETMMOCTH, JO0JIE U 4YacTel, MPOIEHTOB, MOAYJEH uncell. Pemenue 3a1ad ¢ UCMOIb30BaHUEM
CBOMCTB CTemeHEH | KOpHEH, MHOTOYJIEHOB, MpPeoOpa3OoBaHUl MHOTOUYICHOB U JAPOOHO-
palMOHANBHBIX BhIpOKEHUH. Pelienue 3a1ad ¢ UCOJIb30BaHUEM IPayCHOM Mephl yriia. Monysb
YHClla U ero CBOMCTBa. Pelienre 3a1a4y Ha JBUKEHUE U COBMECTHYIO pabOTy, CMECH U CIUIaBHI C
MOMOIIIBIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAIIMOHATFHBIX YPaBHEHUH U UX cucTeM. Pemienue
3a/1a4 C TOMOIIBI0 YHKCJIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOMU, C
NPUMEHEHHEM W300paKeHHsI YHCIIOBBIX MPOMEXKYTKOB. PelieHue 3amad ¢ MCHOIB30BaHHUEM
YUCIOBBIX (YHKIMA M uX rpadukoB. Mcmonb3oBaHHE CBOWCTB M TIpadUMKOB JUHEHHBIX H

KBaJPaTHYHBIX (YHKIHI, OOPATHOH MPOMOPIMOHANTBHOCTH U QYHKIHH ~ ‘/; ['padpuaeckoe
pellieHHEe ypaBHEHHMI W HepaBeHCTB. Vcmonp3oBaHuWe omepanuii HaJl MHOXKECTBAMH U
BbICKa3bIBaHUSIMU. VCnoNb30BaHNE HEPABEHCTB U CHUCTEM HEPABEHCTB C OJHOM MepeMEeHHOM,
YHCIIOBBIX MTPOMEXKYTKOB, UX 00beIuHEHUH U nepeceueHuil. [IpruMenenue npu pemeHun 3aaad
CBOMCTB apu(METUYECKOW M TEOMETPUUECKOW MPOTrPECCHH, CYMMHPOBAHHUSA OCCKOHEYHOU
CXoAsuIeNca TeOMETPUIECKON TPOTPECCHH.

MHuoxecTBa (YMCIOBBIE, TeoMeTpudeckux Quryp). XapaKTepHUCTHUYECKOE CBOWCTBO,
DJIEMEHT MHOXECTBa, MyCTOe, KOHEYHOEe, OecKOHeuHOoe MHOkecTBO. CmocoObl 3anaHus
MHOkecTB [logmuoxkecTBo. OTHOIIEHUS TPUHAATIEKHOCTH, BKIIIOUEHHUSI, paBeHCTBa. Onepanuu
Hax MHOXxectBamMu. Kpyrm Oiinepa. KoHeunsle M OecCKOHEYHbBIE, CUYETHBIE U HECUYETHBIC
MHOKECTBA.

HctuHHbIE ¥ JIOKHBIE BBICKA3bIBAHMS, OINEPAllMd HAJl BBICKA3bIBAHUSMU. Aneedpa
evickasviganut. CBsS3b BBICKA3bIBAaHUM € MHOXXecTBaMU. KBaHTOpBI CyIIECTBOBAHHUS U
BCEOOITHOCTH.

3akoHbl JIOTUKH. OcHo8Hble Jocuueckue npauna. PelieHwe JOTrM4eckux 3a1ad c
MCII0JIb30BaHUEM KPYIOB Dilliepa, OCHOBHBIX 102UYECKUX NPABUI.

Ymozakmouenus. OOOCHOBaHHS M JIOKAa3aTENhCTBO B MareMmaThke. TeopeMbl. Buodsi
Mamemamuyeckux ymeepocoeHul. Buovl 0okazamenvcme. Mamemamuueckas UHOYKYUS.
Ymeepowcoenus: obpamnoe Oannomy, TPOTHBOIOJIOKHOE, OOpaTHOE IPOTHUBOIIOJIOKHOMY
naHHoMy. [Ipu3HaKk u cBOMCTBO, HEOOXOUMBIE U IOCTATOUHBIE YCIOBHUS.



OcHnosnass  meopema apugpmemuxu. Ocmamku u cpasnenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamkax. Manas meopema Depma. q-uyHvle cucmemvl CHUCTEHUS.
Dynxyus Diinepa, yucio u cymma oeaumenetl HamypaibHO20 YUCdA.

Paguannas Mepa yriia, TpUTOHOMETpUYECKass OKPYKHOCTh. TpUroHoMeTpudeckue ¢yHKITUI
gyucen U yriioB. GopMyIbl IPUBEACHUS, CIOKEHUSI TPUTOHOMETpHUeCKUX (GyHKIuM, Gopmysl
JIBOWHOTO W TIOJOBMHHOTO aprymenra. [IpeoOpa3zoBaHue CyMMBbl, pa3HOCTH B IPOU3BEICHHE
TPUTOHOMETPHUUYECKUX (PYHKLUH, U HAOOOPOT.

Hymu ¢yHKIUM, NOpPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haumbonbimee wu
HauMeHbIIee 3HaueHue GyHkuuu. [lepuoandeckne QyHKIMHM 1 HAUMEHBIIUH TTepro. YeTHbIe U

={x}
HCUCTHBIC q)yHKI_[I/II/I @yHKI/{MM «c)p06Ha;1 yacms yyucia) y u ((L}e]la}l yacmsv yucaa»
y=[x]

TpuroHoMeTpuyeckre (YHKIMH UYHMCIOBOrO aprymenra » = COSX —J=Smx =y =lgx,

Y=CXY Cpojicrea n rpaduKy TPUTOHOMETPUUECKUX (PYHKITUIA.

OO6parHble TpUTOHOMETpHUYECKUE (YHKIIMM, WX TJaBHBIC 3HAYEHUS, CBOMCTBAa W Tpadukwy.
Tpuronomerpudeckue ypaBHeHHUs. OTHOPOAHBIE TPUTOHOMETPUYECKHE ypaBHEHUsA. PemieHue
MPOCTEHUIIINX TPUTOHOMETPUUYECKHX HepaBeHCTB. I[Ipocreiimme cucTeMbl TPUTOHOMETPUUECKHUX
YpaBHEHUU.

CreneHb ¢  JIEWCTBUTENIBHBIM  [OKa3zaTesleM, CBOWCTBa  creneHu. [Ipocreimue
MoKa3aTe/IbHbIC YpaBHEHUSI U HepaBeHCTBA. [lokazaTenpHas GyHKIMS B €€ CBOWCTBA U Trpaduk.

Yucno € u dpysxums Y =€ .

Jlorapudm, cBoiictBa sorapudma. JlecaTHuHBIE W HaTypaJdbHBIK  JOoTapudm.
[IpeoOpazoBanne  yorapupmMudeckux  BbIpakeHuil. Jlorapudmudeckne ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuyeckas QyHKIMS U ee CBOICTBA U rpaduK.

Crenennast GyHKIUS U €€ CBOMCTBA U Tpaduk. ppannoHalbHBIE YpaBHEHHUS.

[lepBuuHble mpeACTaBIEHHUS O MHOXKECTBE KOMIUIEKCHBIX uucen. Jeiicmeus ¢
KomniekcuvimMu uucnamu. Komnnexcno conpsowcennvie uucia. Moodynv u apeymenm uucaa.
Tpuconomempuyeckas Gopma KomMnieKcHo2o uucia. Pewenue ypasnenuii 6 KOMNIEKCHbIX
yucnax.

Metoa WHTEpBaJOB Uil pELICHUS HepaBeHCTB. lIpeoOpazoBanust rpadukoB (yHKIMMA:
C/IBUT, YMHOXCHHE Ha YHUCIIO, OTPakK€HHE OTHOCHTEIHHO KOOPAMHATHBIX ocei. ['paduueckue
METO/BbI PELICHUs] YPAaBHEHUUM U HEPaBEHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COJEP KALIUX
NIEPEMEHHYIO TI0]1 3HAKOM MOJTYJIS.

CucreMbl TIOKa3aTENbHBIX, JTOTaPU(PMUUECKUX U HPPANHOHAIBHBIX ypaBHEHHUH. CHCTEMBI
MOKa3aTeNbHbBIX, JOTapU(PMHUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3auMuo oOpaTtHbie pyHKIMU. ['paduiky B3auMHO 0OpaTHBIX ()YHKIIHA.

VYpaBHEHUSsI, CUCTEMBI YPABHEHHUH C TApaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuil cmenenu gvlute 2 CNeyuaribHulX 8UOOS.
Teopema Buema, meopema be3y. Ilpusooumvie u nenpusooumvie mHocouneHvl. OCHOBHAA
meopema  aneeopvl. Cummempuueckue MHO20YNeHbl. Llenouucnennvle u  yeno3HayHvle
MHO20Y]IeHbl.

Jluogpanmosvel ypasnenus. Llennvie Opoou. Teopema Pepma o cymme K6adpamos.

Cymmol u psosl, Memoovl CyMMUPOSAHUS U NPUSHAKU CXOOUMOCTU.

Teopembi 0 npubnUdICEHUU OUICMBUMENbHBIX YUCET PAYUOHATbHLIMU.

MHnoorcecmsa na KOOPOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Byusakosckozo, nepasencmeo Hencena, nepasencmea o cpeomux.



[Tonsitue mpenena ¢yakmuu B Touke. [lomsamue npedena @Hymkyuu 6 OeCKOHeUHOCHU.
Acumnmomul epaguka @yuxkyuu. CpagHeHue 0OECKOHEYHO MANbIX U OECKOHEYHO OO0bUIUX.
HenpepwiBHOCT (hyHKIIMU. Coticmea Henpepwinvix ¢hynxyuil. Teopema Betiepuwmpacca.

Huddepenumpyemocts ¢pynkuuu. [IponsBoanas ¢pynkuuu B Touke. Kacarenbnas Kk rpaguky
¢ynkunu. 'eomerpudeckuii 1 GU3NYECKHI CMBICT MPOU3BOJAHOM. [Ipumenenue npouzsooHoU 6
@uzuxe. [IponsBoaHble aeMeHTapHbIX QyHKIMiA. [IpaBuna nuddepenunpoBanus.

Bropas npousBogHasi, ee reOMeTpUIECKUN U PU3HUECKUIT CMBICI.

Touku skcTpemMmyma (MakcuMyMa U MUHUMYyMa). MccnenoBanue 3neMeHTapHbIX (DYHKIMA Ha
TOYKH OKCTpEeMyMa, HawOOJblliee W HAUMEHbIIEe 3HAYCHHE C TIOMOINBIO IMPOU3BOIHOM.
Ilocmpoenue epagurxos Qynkyuii ¢ nomowwbro NpoussooHsix. llpumenenue npouzeooOHOU npu
pewenuu 3a0ay. Haxoorcoenue sxcmpemymos YHKYuil HeCKOIbKUX NePEeMEHHDIX.

[TepBooOpaznas. Heonpenenennbrii uarerpain. IlepBooOpa3Hbie 31eMEHTAPHBIX (YHKITUM.
[Tnomans kpuBonuHeWHOUW Tpameuun. Dopmyna Herorona-JlelOnuma. OnpenencHHBINA
UHTETpall. Buvluucnenue nnowaodeil nIOCKux Queyp u 00vemo8 mesl 8paujeHus ¢ HOMOUbIO
unmezpaa.

Memoowi pewienus hyHKYUOHATbHBIX YPABHEHUL U HEPABEHCME.

I'eomeTpus

[ToBTOpenwue. Pemenne 3ama4y ¢ MCIOJIb30BaHUEM CBOWCTB (UTYp Ha IJIOCKOCTH. Pemienue
3aJay Ha JOKa3aTelIbCTBO U TMOCTpOeHHE KOHTpIpuMepoB. I[IpumeHeHne mnpocTenmx
JOTHYecKNX mpaBui. PemeHwe 3amau ¢ WCMNONB30BAaHHEM TEOPEM O TPEYrojbHUKaX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYTroJbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYTOJbHUKAMU.
Pemenne 3amau ¢ ucnosb3oBaHneM (akTOB, CBA3AHHBIX C OKPYXHOCTAMHU. PemieHue 3amay Ha
U3MEPEHUs] Ha IUIOCKOCTH, BBIUMCICHHUS [UIMH M IUIOMIafe. Pewtenue 3adau ¢ nomoupio
8EKMOPO8 U KOOPOUHAM.

Harnsguas crepeomerpus. [Ipusma, napamienenunen, TupaMuaa, TETPadap.

OcCHOBHBIE TIOHATHUS TEOMETPUU B TIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3
HUX. [lonamue 06 akcuomamuueckom memooe.

Teopema Menenas ons mempaszopa. IlocTpoeHUe ceuyeHU MHOTOTPAHHUKOB METOJIOM
cinenoB. lleHtpanbHOoe mnpoektupoBanue. [locTpoeHne cedyeHMH MHOTOTPAaHHUKOB METOAOM
IIPOCKIUN.

CkpemuBaroniyecss IpsMble B IPOCTPAHCTBE. YTOJ MEXIYy HUMHU. Memoowl HaxodcoeHus:
PACCMOSAHUL MENHCOY CKPEUSUBAIOUUMUCS NPAMBIMU.

Teopembl 0 mNapamIeIbHOCTH NPSIMBIX M TUIOCKOCTEHW B mpocTpaHcTBe. [lapamnensHoe
MIPOEKTUPOBaHKE U U300paxkeHue Guryp. I eomempuueckue mecma mouex 8 NPOCMpancmee.

[lepieHAMKYASIPHOCT, OPSMOM M IUIOCKOCTH.  OpTOroHaJIbHOE  MPOECKTUPOBAHUE.
Haknonnslie u npoekunu. Teopema o Tpex NeprneHIuKyIsipax.

Buowt  mempasopos.  Opmoyenmpuueckuii  mempa’sop,  KAPKACHbLUL — mMempasop,
pasHoepanublil mempal’op. [Ipsamoyeonvhsiii mempas’op. Meouarsl u bumeouanvl mempa’opa.

Jlocmpausanue mempasopa 0o napaiieienuneod.

Paccrossnuss wmexny ¢urypamm B mpoctpaHcTtBe. OOmuN  MEPHEHIUKYISAP  JABYX
CKPEIIHUBAIOIINXCS TPSIMbIX.

VYrnel B mpoctpancTBe. [lepneHIuKyIsIpHBIE TUIOCKOCTH. [l10wadb opmo2oHANbHOU
npoexyuu. Ilepnenouxynsipnoe ceuenue npusmol. ITpexepanHvlii U MHO20SPAHHBIU Y20l
Csolicmea nnockux yenog muocoepannozo yena. Ceoticmeéa NiOCKUX U O08VZPAHHLIX V2llo8
mpexepanHozo yaia. Teopemvl KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20 Y2id.

Bunbl MHOrOrpaHHUKOB. Pazeepmku muococpannuxa. Kpamuaiiwue nymu na nogéepxnocmu
MHO202PAHHUKA.



Teopema  Jiinepa. llpaBWibHBIE MHOTOTPAaHHHUKU. /[80UICMBEHHOCMb  NPABUTILHBIX
MHO202PDAHHUKOS.

[Ipusma. [Tapamtenenumnen. CaolicTBa HapajienenuIena. [IpssMOyronabHBIIL
napauienenunes. HakaoHHbie Npu3MBbl.

[Mupamuna. Bunel nupamua. DieMeHTHl NpaBUibHOM nupamuabl. [lupamuasr ¢
pPaBHOHAKJIIOHEHHBIMU peOpaMul U TPaHsSIMU, UX OCHOBHBIE CBOHCTBA.

[lnomaay moBepxXHOCTEM MHOTOIPaHHUKOB.

Tena BpamieHUs: OUIUHAP, KOHYyC, map U cdepa. CedeHus IMWIMHIPA, KOHYCa W Iapa.
[ITapoBoii cerMeHT, MapoBO CIIOM, MIApPOBOM CEKTOP (KOHYC).

VYceueHHas nupaMuia ¥ yCEUYECHHBIN KOHYC.

Onemenmoi cpepuueckou ceomempuu. Konuveckue ceuenus.

KacarenbHble mpsMble M IUIOCKOCTU. Brucanuele u omnucanHble cdepwl. Kacarowuecs
cghepvi. Kombunayuu men spawjerus.

Bekrtopel u koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIO. YTOJI MEXKIY
BekTOpaMu. CKaJsipHOE MPOU3BEICHHUE.

VYpaBHeHHE IUIOCKOCTH. Dopmyna paccmosiHus Mmexncoy moukamu. Ypaeuwenue cgepol.
Dopmyna paccmoanus om mouku 00 niockocmu. Cnocodwvl 3a0aHus NPAMOU YpasHeHUsMU.

Pewenue 3a0au u oOokazamenbcmeo meopem € NOMOWDBIO BEKMOPO8 U MeEmOOOM
KOOpOUuHam. JeMeHmbl 2e0Mempuu Macc.

[Tonsitne o6vema. OOBEMbI MHOTOTPaHHUKOB. OOBEMBI TE BpalleHus. Akcuomvl obvema.
Bv1600 (popmyn ob6vemos npsamoyzonvHoco napanienrenunedd, npusmvl u nupamuovli. Popmynvl
07151 Haxooicoerust oovema mempasopa. Teopemvt 06 omuowEeHUAX 0OBLEMOB.

Ipunosicenuss unmezpana K 6bIYUCIEHUIO 00bEMO8 U NOB8epXHOCMel mel 6PaueHUs.
IInowaow cgepuueckoeo noaca. Obvem waposoeo cros. Ilpumenenue o6vemo8 npu peuienuu
3a0au.

[Tnomane chepsl.

Paszsepmra yununopa u konyca. Ilnomans NTOBEpXHOCTHU IIMIUHIPA U KOHYCA.

KoMOuHaImu MHOTOrpaHHUKOB U TEJ BPAILICHUS.

[Momo6ue B mpoctpancTBe. OTHOMIEHHE 00BEMOB U TUIOMIA/ICH MOBEPXHOCTEH MOAOOHBIX
buryp.

Heuoicenuss 6 npocmpancmee: naApaiienbHulll NEPeHOC, CUMMEMPUs OMHOCUMENTLHO
NI0CKOCMU, YEHMPATbHAS CUMMEMPUsL, NOBOPOM OMHOCUMENLHO NPAMOLL.

IIpeobpazosanue nodobus, comomemus. Pewenue 3a0au Ha n10CKOCMU C UCNONIb308AHUEM
cmepeomempuieckux Memooos.

BeposiTHOCTB M CTAaTHUCTHKA, JIOTUKA, TEOPHs rPadoB 1 KOMOMHATOPHUKA

[ToBTOpenue. Mcnonbp3oBanue TabIUIl U JUarpamm JAjisl peICcTaBlIeHHs NaHHbIX. Permenue
3aJady Ha NPUMEHEHHE OIHCATENbHBIX XapaKTEPUCTHUK YHCIOBBIX HAaOOpPOB: CpPEIHUX,
HauOOJbIIEr0 U HAUMEHBIIETO 3HAUYEHUs, pa3Maxa, AMCIEPCHUH U CTaHAAPTHOTO OTKJIOHEHUS.
Breruncienre 9acToT M BEpPOSATHOCTEW COOBITHMH. BhIuncieHHME BEPOSTHOCTEH B OMBITaX C
PaBHOBO3MOXKHBIMM ~ DJIEMEHTApHBIMM  HcCXoAaMu.  lcmonb30BaHHE ~ KOMOMHATOPHKHU.
Brruncienre BepoOSTHOCTEH HE3aBUCHMBIX COOBITHHA. Mcmosb3oBaHue (GOpPMYIBl CIIOKEHUS
BEPOSTHOCTEH, TuarpamMm Dijepa, 1epeBa BeposTHocTer, popmyiel bepaysau.

Beposamnocmuoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmei.

VYcnoBHas BeposTHOCTBb. [IpaBuiio  ymHOXeHHs BeposTHOCTeH. DopMmynia IOITHOU
BepositHocTH. Dopmyna baiieca.

JuckperHble ciay4yailHble BeNWYUHBI U pacnpenenieHus. COBMECTHBIE pacHpeiesiCHuUs.
Pacnpenenenue cyMMbl U MpOU3BEACHUST HE3aBUCUMBIX CIIy4allHbIX BeTWYMH. MaremMaTuueckoe



OXKMJIAHWE€ W JUCHEPCHs CIIy4allHOM BeIWYMHBL. MaTemMaThyeckoe OXUIaHUuE M JUCHEepCUust
CYMMBI CITy4ailiHBIX BEJIUYHH.

bunapnas  cmywyaiiHas  BenuMuuHa, pacnpeneneHue  bepHymm.  ['eomerpuueckoe
pacnpeneneHne. buHOMManpHOE paclpenesNeHue U €ro CBOWCTBA. [ unepzeomempuyeckoe
pacnpedeneHue u e2o C8oUCMEA.

HenpepsiBHble ciiyyaiiHbie BenuduHbl. 1InoTHOCTE BeposTHOCTH. DYyHKIMSA paclpeneIeHus.
PaBHOMEpHOE pacmpeneneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmanbHoe pacnpeneneHue. DyHKIuS
Jlanmaca. Ilapamerpbl HOpManbHOrO pacupeneneHus. I[Ipumepsl Ciay4allHBIX BEIUYMH,
MOYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, pOCT yesoBeka). LlenTpanpHas
npejesibHas Teopema.

Hepasencmeo Yebviuesa. Teopema Yebviuesa u meopema Bepnynnu. 3axkon 6onvuiux
yucen. Bvibopounvlti memoo usmepenus eepoamuocmet. Pone 3akona donvuiux yucen 6 Hayke,
npupoode u obwecmae.

KoBapuanmst naByx ciy4daiiHbiX BenuuuH. [loHsATHe 0 KOod(dduIMeHTe KOPpEesIny.
CoBMecTHBIC HAONIOZCHUS JABYX CIYYalHBIX BEIWYHH. Boulibopounwviii ko3¢ puyuenm
Koppenayuu. Jluneunas peepeccus.

Cmamucmuuyeckasa eunomesa. Cmamucmuxa Kpumepusi U ee YpPO8eHb 3HAYUMOCHIU.
IIposepra npocmetiwiux cunomes. IMnupuyecKkue pacnpeoeieHus U ux c6s3b ¢ meopemudecKumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmesuii. HuvekmusHnvie u clopvekmusHvlie coomeemcmsus. buexyuu.
Jluckpemuas nenpepvienocmo. Ilpunyun Jupuxie.

Koouposanue. /[eouunas 3anucs.

Ocnosnvle  nonamus meopuu  epagos. [lepesva. /[gouunoe oepego. CeazHocmb.
Komnonenmur ceasnocmu. Ilymu na epage. Juneposvl u I amunbmonossl nymu.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC

Ne Tema KoumnuecTBo yacos
1 IToBTOpenue kypca 7-9 kiacca 6

2 JleicTBUTENbHBIC YHCIIA 13
3 CrenenHas pyHKIUS 18
4 ITokazaTenpHast QyHKIH 12
5 Jlorapudmuueckas GyHKIus 19
6 Tpuronomerpuueckue GopmyIbl 27
7 TpuroHomMeTpuyecKue ypaBHECHUS 19
8 IToBTOpEeHue Kypca anreOphl 22
9 HexkoTopbie cBeeHUs U3 TNTAaHUMETPUU 12
10 [TapajuIeIbHOCTB IPSIMBIX U IIJIOCKOCTEMN 16
11 BBenenue 3
12 IlepneH IMKYISIpHOCTD NPSIMBIX IJIOCKOCTEN 16
13 MHoOrorpaHHuKu 14
14 IToBTOpEHME KypCca reoMeTpuun 6

Hroro 204




11 KITACC

Ne Tema KosaunyecTBo yacos
1 [ToBTOpEHME 6
2 Tpuronomerpuyeckue GyHKIUN 20
3 [IponsBoanas 1 e€ reoMeTpUYECKUN CMBICI 20
4 [IpuMeHeHne MPOU3BOIHOM K UCCIICI0BAHNIO (DYHKIUI 18
) Wuterpan 17
6 KomOunaropuka 13
7 DJIeMEHTHI TEOPUH BEPOSTHOCTEM 13
8 Crarucruka 9
9 [unuHap, KOHYC, Wap 16
10 O6bEMBI TET 17
11 BekTopsl B IPOCTPAaHCTBE 7
12 Meroa KOOpAMHAT B IPOCTPAHCTBE. JIBUIKEHMUSL. 16
13 IToBTOpEHME KypCca reoMeTpuun 12
14 Tpuronomerpuyeckne QyHKIUN 20

Hroro

204




