INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O INTIPEJMETA
MATEMATHKA: ajredopa u Ha4ajia MaTeMATH4€CKOI0 AHAJIU3a U TeoOMeTpus

N3ydenne anreOpbl M HayaJl MaTeMaTHYeCKOrO aHaiM3a B CTaplield MIKoiie aaér
BO3MOXKHOCTH JIOCTHKEHUSI 00YUaIOLUMUCS CIEAYIOIIUX Pe3yJIbTaToB.

JIMYHOCTHBIE

- c()OPMUPOBAHHOCTH ~ MHPOBO33PEHHS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH,

- KPUTUYHOCTh MBIIUICHUS,, YMEHHUE paclo3HaBaTh JIOTUUECKH HEKOPPEKTHbBIC
BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

- TOTOBHOCTh U CIIOCOOHOCTH BECTH JHAIIOT C JAPYTUMHU JIFOJIbMHU, TOCTHTaTh B HEM
B3aMMOIIOHUMAHUS, HAXOAUTh OOIIKE 1IeJIU U COTPYAHUYATH IS UX JOCTUKCHHUS,

- HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMM, JETbMH MIIAJIIIETO BO3pPAcCTa,
B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-HCCIIeI0BaTeNbCKOMH,
MIPOEKTHOM M IPYTUX BUIAX JIEATEIbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA
MPOTSHKCHUHM BCEW KW3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIEUTHON MpodeccnoHanbHOM U 00IIECTBEHHON AESITENFHOCTH;

- ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHHUYECKOTO TBOPYECTBA;

- OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuu U BO3MOXHOCTh  peaM3alluu
COOCTBEHHBIX KM3HEHHBIX IUIAHOB; OTHOIICHHE K MPOPECCHOHATBHON AESITENbHOCTH Kak
BO3MOXXHOCTH yYacTHsI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, 00IIECTBEHHBIX
po0JeM.

METAINIPEIMETHBIE
PeryastuBuble YYJI:

- CaMOCTOSITENIBHO ONPENENATh 1I€JIM, 3a/JaBaTh IapaMEeTpbl W KPUTEPHUH, IIO
KOTOPBIM MOKHO OIIPENEIUTh, YTO LENb JOCTUTHYTA;

- OLICHMBAaTh BO3MOXKHBIE IIOCJIEJACTBUS JIOCTHXKEHHUS TIIOCTaBJICHHOM Lenu B
NEeSTEIbHOCTH, COOCTBEHHOW JKM3HM M KU3HU OKPYXAIOUIMX JIIOJIeH, OCHOBBIBAsCh Ha
COO0OpakeHUSIX ITUKU U MOPAJIH;

- CTaBUTh U  (OpMyIupoBaTh COOCTBEHHBIE 3aJaud B  00pa3oBaTeIbHOU
JESATEIIBHOCTH U JKU3HEHHBIX CUTYalUsX;

- OLICHMBATh PECYPCHI, B TOM YHUCJIE BpeMsl U APYyrue HemaTepualbHbIE PECypCHI,
HE0OXO0IUMBbIE Ui JJOCTUKEHUSI TIOCTABJICHHOM 11ETH;

- BBIOMPATH MyTh JTOCTHKEHUS 1I€JH, TUIAHMPOBATh pellleHNe MOCTaBIEHHBIX 3ajad,
ONTUMM3HUPYS MaT€pHAJIbHBIE U HEMATEPUAIIbHBIE 3aTPaThI;

- OpraHu30BbIBATH A (HEKTUBHBIN TTOUCK PECYPCOB, HEOOXOIUMBIX JJISl JOCTHKEHUS
ITOCTaBJICHHOM IICIIH;

- COIOCTABJISAITh TOJYYEHHBIH PE3yJIbTaT JNEATEIBHOCTH C IOCTABJIEHHOW 3apaHee
LENIBIO.

Ilo3naBarteabHble YVY/I:

- UCKaThb M HaxXOJUTh OOOOIIEHHbIE CIIOCOOBI pEIIeHUs 3agad, B TOM 4YHCIIE,
OCYILECTBIISATh PA3BEPHYTHIH HMH(OPMAIIMOHHBIA TMOUCK M CTAaBUTh HAa €ro OCHOBE HOBBIE
(yueOHBIEe 1 TO3HABATENIbHbIC) 3a/1a4H;

- KPUTUYECKH OLEHUBATh U MHTEPIPETUPOBATh MH(MOPMAIMIO C Pa3HBIX MO3MIIHUH,
pacrio3HaBaTh U GUKCHUPOBATH IPOTUBOPEUHsI B MH(POPMALIMOHHBIX UCTOUHUKAX;

- UCMONb30BaTh  DPA3JIMYHble  MOJEIbHO-CXEMAaTUYECKHE  CpelIcTBa  JJIsd
IIPEJICTaBJICHNs] CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUH, a TAaKXKE IMPOTUBOPEUMI, BBIIBICHHBIX B
MH(POPMALMOHHBIX HCTOUYHHUKAX;




- HAaxOJIUTb M MPUBOAUTH KPUTUUECKHE APTYMEHTbl B OTHOUIEHUW JEUCTBHI U
CY)XJECHUU Jpyroro; CHOKOWHO M pPa3yMHO OTHOCUTHCA K KPUTUUECKUM 3aMEUaHUsSIM B
OTHONIICHUH COOCTBEHHOTO CYXKJIEHUSI, pACCMATPUBATh UX KaK PECYpPC COOCTBEHHOTO Pa3BUTHS;

- BBIXOJIUTh 3a PaMKH y4e€OHOTO MpeAMETa W OCYIIECTBIATH ICICHANPaBICHHBIN
MMOMCK BO3MOXKHOCTEH Il IIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBHS;

- BBICTpAauBaTh WHIUBUIYAIbHYIO OOpa30BaTCIbHYIO TPACKTOPHUIO, YUHTHIBAs
OrPAaHUYEHUSA CO CTOPOHBI APYTMX YYACTHUKOB M PECYPCHBIE OIPAHUYEHUS;

- MEHSTh U YACPKUBATh pa3HbIC MO3UIIMHU B MO3HABATEIILHOMN JAEATEIbHOCTH.
KomvyHukaTuBHbIe YV JI:

- OCYILECTBJIATh JEJIOBYKHD KOMMYHHMKAIIMIO KAaK CO CBEPCTHHKAMHM, TaK U CO
B3pOCIIBIMH (KaK BHYTPU 00pa3oBaTeIbHON OpTraHU3allid, TaK U 3a €€ MpeJIesiaMu ), MoI0upaTh
MapTHEPOB I JICJIOBOM KOMMYHHUKAITUM HCXOJAsl U3 COOOPaKECHHH pe3yJbTaTUBHOCTH
B3aMMOJICUCTBHS, a HE IMYHBLIX CUMITaTHIA;

- IpU OCYIIECTBICHUU TPYIIOBOM pabOThl OBITH KaK PYKOBOAUTEIEM, TaK M
YJIEHOM KOMaHJbl B Pa3HBIX POJsX (T€HepaTop HAeH, KPUTUK, UCTIOTHUTENb, BBICTYHAIOIIHIA,
AKCIIEPT U T.1.);

- KOOPJMHHUPOBATh U BBIMOIHITH padOTy B YCIOBHUSX PEATbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- pPa3BEpHYTO, JIOTMUHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJIb30BAHUEM
aJIeKBAaTHBIX (YCTHBIX U MUChMEHHBIX) SI3BIKOBBIX CPE/ICTB;

- pacrno3HaBaTh KOH(DJIUKTOTEHHBIC CUTYAIlMHd M MPEIOTBpalaTh KOHMIUKTHI 10
WX aKTHBHOW (ha3bl, BBICTPAWBAThH JEIOBYI0O W 00pa3oBaTENbHYI0 KOMMYHHUKAIWIO, M30eras
JUYHOCTHBIX OLIEHOYHBIX CYKICHUU.

IHPEJIMETHBIE

3JEMEHTHI TEOPUA MHOKECTB U MATEMATHYECKOM JIOTUKA

BelnnyckHMK HayduTCA:

— CBOOOJIHO ONEpPUPOBATH MOHATHUAMU: KOHEUHOE MHOXKECTBO, JJIEMEHT MHOXKECTBA,
MOJIMHOXECTBO, IepeceueHne, OObEJUHEHHUE U Pa3HOCTh MHOXECTB, UHUCIIOBBIE MHOXKECTBA HA
KOOPJIMHATHOW MPSIMOM, OTPE30K, MHTEPBAJ, IOJIYUHTEPBAN, IPOMEXYTOK C  BBIKOJIOTON
TOYKOM, rpaduueckoe MpecTaBIeHne MHOXKECTB Ha KOOPAMHATHON IIIOCKOCTH;

— 3aJ1aBaTh MHOYKECTBA MTEPEYUCIICHUEM U XapaKTEPUCTUUECKUM CBOWCTBOM,;

— OIIEPUPOBATH IOHATUSMHU: YTBEP)KIECHHUE, OTPULIAHUE YTBEP)KAEHUS, UICTUHHBIE U
JIOKHBIE YTBEP)KICHHS, TNpUYMHA, CJIEACTBME, 4YAaCTHBIM Ciy4ail OoOLIero yTBEp>KICHMUS,
KOHTPIIPUMED;

— IIPOBEPATH NPUHAJJIEKHOCTD 3JIEMEHTA MHOKECTBY;

— HaXOJUTh IepeceyeHue M OOBeJAMHEHHE MHOXKECTB, B TOM 4YHCJE MPEACTAaBICHHBIX
rpaduyecky Ha YKUCIOBOM MPAMOM U Ha KOOPJMHATHOM TJIOCKOCTH;

— MPOBOJIUTH JI0KA3aTeNIbHbIE PACCYKIEHUS JUIst 000CHOBaHMS UCTUHHOCTH.

BBIITyCKHHK NOJIyYUT BO3MOKHOCTb:

— OIIEpUPOBATH IIOHATHEM OIIPENCIICHUs, OCHOBHBIMU BHJAMU OIPEACIICHUN,
OCHOBHBIMH BUJAMH TEOPEM;

— IIOHUMATb CyTh KOCBEHHOT'O J0Ka3aTeIbCTBA;

— ONEpUPOBATh MOHATUSMHU CYETHOTO M HECUETHOI'O MHOXKECTBA;

— NPUMEHATh METOJ MAaTEMaTU4YECKON MHIYKLUHU Ui IIPOBEACHUS PACCYKICHUN U
JTI0OKa3aTeNIbCTB U MPU PEIICHUH 3aa4.

YUCJA A BBIPA’JKEHUSA
BrinyckHuK HayduTes:
— cBOOO/IHO OMEpPUPOBATH MOHSITUSIMH: HATYpaTbHOE YHCIIO, MHOXKECTBO HATypPATbHBIX
YuCeN, IeJI0e YHUCIIO, MHOXECTBO IIEBbIX YHCEN, OOBIKHOBEHHAs Ipo0Ob, JecATHYHAs IpoOb,
CMECIIaHHOE YHCJIO,



— PpalMOHAIBFHOE YHCJIO, MHOKECTBO DPAllMOHAIBHBIX YHCEIN, MPPALMOHAIBHOE YHCIIO,
KOpEHb CTENEHH 1N, JCHCTBUTEIBHOE 4YHCIO, MHOXECTBO [JCHCTBUTENBHBIX  YHCEN,
reOMETPUYECKasi HMHTEPIPETalusi HATypalbHBIX, UENbIX, PAlMOHAIBHBIX, JCHCTBUTEIBHBIX
qlcen;

— MOHUMATh U OOBSICHATH PA3HUILy MEXIY MO3MLIMOHHOW U HEMO3UIIMOHHON CHCTEeMaMu
3aIlUCH YHCET;

— MEePEBOAMTD YHCIIA U3 OJHOW CHCTEMBI 3aITUCH (CHCTEMBI CUUCIICHHS) B IPYTYIO;

— J0Ka3bIBaTh M MCIIOJIb30BaTh IPU3HAKU JEIUMOCTH CYMMBI U IPOU3BEIEHHS IpU
BBITTOJIHEHUH BBIUMCIICHUH U PELICHUH 33/1a4;

— BBINOJHATh OKPYIJICHHME PALUOHAIBHBIX M MPPALMOHAIbHBIX YHUCEN C 3aJaHHOU
TOYHOCTBIO;

— CpaBHMBATh JACHCTBUTEIbHBIC YNCIIA PA3HBIMU CLIOCO0AMH;

— YHOOPSIOYMBATh YHCJA, 3alUCAHHBIE B BHJIE OOBIKHOBEHHOW W JECATUYHOH IpooH,
YHCIIa, 3alIMCAaHHbIE C UCIOJIb30BaHUEM apU(PMETHUYECKOTO KBAJAPATHOTO KOPHS, KOPHEN CTENEeHU
OoubIie 2;

— Haxoauts HOJ[ mu HOK pasnbiMu crioco6aMu ¥ HCHOIb30BATh UX P PEIICHUH 3a]1a4;

—BBINIOJTHATH ~ BBIYMCICHUST M NPeoOpa3oBaHUs  BBIPAKEHHH,  COIEpIKALINX
JIeMCTBUTEINIbHBIE YHCIIA, B TOM YHUCIIE€ KOPHU HATYPaJIbHBIX CTEIEHEH;

—BBITIOJIHATh CTAHJAPTHBIE TOXKAECTBEHHBIE MPEOOPA30BAHUsSI TPUTOHOMETPHUECKUX,
JOrapu(pMHUUECKUX, CTEIIEHHbIX, UPPALIMOHATIBHBIX BBIPAKEHUH. '

BBITyCKHUK TOTYYUT BO3MOXKHOCTB:

— cBOOOIHO ONIEpUPOBATh YMCIOBBIMU MHOKECTBAMHU IIPU PELICHUH 3a/1a4;

— MOHUMATh TIPUYMHBI U OCHOBHBIC U/IEH PACIIMPEHHUS YUCIOBBIX MHOXKECTB;

— BJIaJCTh OCHOBHBIMU MOHATUSMH TEOPUH ACIMMOCTH IPH PEIIEHUH CTaHAAPTHBIX
3a/1ay;

— UMeTh 0a30BbI€ MPEACTABICHUS O MHOXKECTBE KOMIIEKCHBIX YHCET;

— CBOOOZHO BBIMIONHATH TOXKJIECTBEHHBIE TIPE0OPa30BaHUs TPUTOHOMETPHUECKUX,
JOrapu(pMHUECKUX, CTETIEHHBIX BBIPAKEHUI;

— BIaJeTh popmyioit buHoma HeroTOHA;

— MIPUMEHATH MU PEIICHUH 3a/1a4 TeopeMy o JuHeiHoM npenctasnennn HOJL;

— IPUMEHSATH IIpU pelieHnu 3a1ad Kuralickyto Teopemy 00 ocraTkax;

— MIPUMEHSATH NPH pelieHnu 3a1ad Manyto Teopemy Depma;

— YMETb BBITIOJHATH 3aIMCh YHCIIa B TO3UIIMOHHON CHCTEME CUHCIICHUS;

— TPUMEHSTH MpPHU pEIIeHUH 3a]lad TEOPETUKO-YUCIOBbIE (DYHKIMM: YUCIO U CyMMa
nenuTenei, GyHkiuo Diinepa;

— MPUMEHATH MPH PEIIeHUH 3a/1a4 LEMHbIe Jpoou;

~—TPUMEHSITh TIPH PEIICHWH 3a/a4 MHOTOWICHBl C JICHCTBUTENBHBIMH | IEJIBIMU
KodpuUIMeHTaMH;

— BJIAJETh MOHATHSIMH IIPUBOIMMBIN ¥ HETIPUBOIMMBIN MHOTOWICH ¥ TIPUMEHSTh UX TIPU
peLIeHUH 3a]a4;

— MPHUMEHATH MpH penieHuu 3amad OCHOBHYIO TeOpeMy aireOpbhl; MPUMEHSATh  IPH
pelIeHnH  3aj1a4  npocTeimme  (YHKIMH KOMIUIEKCHOW MEPEeMEHHOM Kak reoMeTpuyecKue
npeoOpa3oBaHusl.

YPABHEHUSA U HEPABEHCTBA

BeinyckHuK Hayuures:

— CBOOOJHO ~ ONEpUPOBATH IMOHATUSIMHU: ypaBHEHHME, HEPABEHCTBO, PABHOCUIIbHBIC
YPaBHEHHs W HEPABEHCTBA, YPABHECHME, SBIAIONICECS CICICTBUEM APYIrOro  ypaBHEHUS,
yYpaBHEHMsI, PaBHOCWIbHBIE Ha MHOXKECTBE, PAaBHOCHIIbHBIE IPe0Opa30BaHuUs YpaBHEHUI,

— pemiath pasHble BHJBl YPAaBHEHUH M HEPABEHCTB MW HUX CHUCTEM, B TOM YMCIIE
HEKOTOpbIC ypaBHEeHUs 3-i u 4-ii cTeneHe, poOHO-palMoHaIbHbIE U UPPALMOHAJIBHEIC,



— OBJAJACTbH OCHOBHBIMH TUIIAMH [I0Ka3aTeIIbHBIX, JOTapu(PMHUECKUX,
UPPALMOHAIBHBIX, CTCICHHBIX YPAaBHEHUN M HEPABEHCTB U CTAHIAPTHBIMM METOJAMH HX
pELICHUI U IPUMEHATh UX IIPU PEIICHUU 3a/a4;

— IIPUMEHATH TeopeMy be3y K peleHunto ypaBHeHUI;

— INIPUMEHATH TeopeMy Buera Ui pelieHus HEKOTOPBIX YPABHEHUN CTEICHM BBILIEC
BTOPOI;

— TOHUMATh CMBICI TEOPEM O PABHOCWIBHBIX M HEPAaBHOCHIIBHBIX MPEoOpa3oBaHUIX
YPaBHEHHH U yMETb UX JOKa3bIBaTh;

— BJIAJICTh METOJAMH pEIICHUS ypaBHEHUH, HEPABEHCTB U UX CHUCTEM, YMETh BHIOHMpAThH
METO/1 peLIeHHs U 000CHOBBIBATh CBOM BHIOOD;

— HUCIOJb30BaTh METOJ MHTEPBAJIOB JJIsl PELIEHUS HEPAaBEHCTB, B TOM 4YHCIE JPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIUX B c€0sl UPPALlIOHAJIbHBIE BBIPAKEHMS,;

— pemath anreOpanyeckre ypaBHEHHS M HEPABEHCTBA M HUX CHCTEMBI C IapameTpaMu
areOpanyeckuM U rpauuecKuM MeTOJaMu;

— BJIAJIETh Pa3HbIMHU METOJAMU JOKA3aTeIbCTBA HEPABECHCTB;

— peuiath ypaBHEHHUs B LIENbIX YUCIIAX;

— n300pakaTh MHOXKECTBA Ha IIOCKOCTH, 33/JaBaeMble YpaBHEHHSMHU, HEPABEHCTBAMHU
U UX CUCTEMAMHU;

— CBOOOJTHO UCTIOJIB30BATh TOXK/IECTBEHHBIC TPEOOPA30BaHMUS MTPH PEIICHUH YPAaBHEHUNA U
CUCTEM YPABHEHMH.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTbD:

— CBOOOJIHO ONpeNeNsATh THUII U BbIOMpAaTh METOJ PEIICHUS IOKa3aTeNbHbIX U
JOrapu(pMHUUECKUX YpPaBHEHUH W HEPABEHCTB, HMPPAIMOHAIBHBIX YPAaBHEHHH M HEPaBEHCTB,
TPUTOHOMETPUUYECKUX YPABHEHHUM U HEPABEHCTB, UX CUCTEM;

— cBOOOJIHO peniaTh CUCTEMbI TMHEUHBIX YPaBHEHU;

— pellaTb OCHOBHBIE THUIIBI YPAaBHEHUM M HEPABEHCTB C IIApaMETpaMu;

— IPUMEHATh NPU pPEIICHHHM 3a1ad HepaBeHcTBa Komm-byHskosckoro, beprymy;

— UMETb IPEACTABIICHUE O HEPABEHCTBAX MEXKIY CPEIHUMH CTEIECHHBIMU.

®YHKIUU

BbinyckHUK HAay4YUTCS:

— BIIQJIETh TOHATHUAMHU: 3aBHCUMOCTh BEJIUYMH, (YHKIMS, apryMeHT M 3HadeHue
GyHKIMK, 00JacTh OMNpEJENIEHHUs W MHOXECTBO 3HaYeHWM (QyHKIUH, IpadUK 3aBUCHUMOCTH,
rpaduk (QYHKUUH, HYIH QYHKIUH, TPOMEKYTKHA 3HAKOIOCTOSHCTBA, BO3PACTAaHUE HAa YMCIOBOM
IpPOMEXYTKE, yObIBaHME Ha 4YHMCIOBOM IPOMEXKYTKE, HauOoiblllee ¢ HaUMEHbIIee
3HayeHue  (QYHKIMUM HA  YHMCIOBOM  IPOMEXYTKE, IepruouuecKkas (GyHKIMs, NMEepPUOJ,
YeTHasi U HeueTHas QYHKLUUU; YMETh IPUMEHSTh 3TH MOHATHUS IIPU PEILICHUH 3a1a4;

— BJIQJIETh TOHSATHEM CTENeHHas (YHKLIMSA; CTPOUTh ee IpaduK U yMeTb NPUMEHATh
CBOICTBa cTeneHHON (PYHKIINU IPU PEIIeHNH 3a/1ay;

— BJIAJIETh MOHATUSAMH TOKa3aTenbHas (DYHKIMS, SKCIOHEHTa; CTPOMTh WX rpaduku u
YMETb IPUMEHSATH CBOWCTBA MTOKA3aTENIbHON (QYHKIIMH MTPU PELICHUN 33]1aY;

— BJIQJCTh MOHATHEM Jorapupmuueckass (QyHKIHS; CTPOUTH €€ Tpaduk M yMeThb
MPUMEHSTH CBOMCTBA JIoTapu(pMUUecKON (PYHKIUU MPU PELICHUH 3a/1a4;

— BJIQJCTh TMOHATHSAMU TPUTOHOMETpPHUYECKHE (YHKIMM; CTPOUTh HUX TpapuKH U
yYMETh PUMEHSTh CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIIMI IPU PELICHNH 33/1a4;

— BJIaJIETh MOHATHEM OOpaTHas QYyHKIHUS; IPUMEHSTh 3TO MOHSATHE P PEIICHUN 33]1a4;

— TNPHUMEHATh NPH pPElIeHUHM 3aJau CBOMCTBA (DYHKIMI: YETHOCTh, MEPUOJUYHOCTD,
OTPaHUYEHHOCTB;

— MIPUMEHATH NPU PEIICHUH 3a/1a4 TpeoOpa3oBanus rpaguKoB (HyHKIIMIA;

— TIOHATHSAMHU YHCJIOBas TOCIEI0BAaTENbHOCTh, apupMeTHuecKas M TIeoMeTpuyecKas
IIPOrpeCCus;

—TpUMEHSTh MPH PELIEHUWH 3a7ad CBOWCTBA W MpHU3HAKKM apu(METHYECKOH U
T€OMETPUYECKON TPOTPECCUN.
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BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

— BIAJCTh [IOHATUEM ACUMIITOTHI U YMETh €0 IPUMEHATH IIPU PELICHUH 3a1a4;

— MPUMEHATH METO/IbI pelIeHus MpocTelmux qudQepeHnnanbHbIX ypaBHEHUH IEpBOTo U
BTOPOTO IOPSAAKOB.

JIEMEHTBI MATEMATHYECKOI'O AHAJIU3A

BrlnnyckHMK Hay4uTes:

— BNAJIeTh TOHATHEM OECKOHEYHO YOBIBAIOIIAs TeOMeTpHuecKas IMpOorpeccHs U yMeTh
IIPUMEHSATD €ro IIPU PEILICHUH 3a/1a4;

— IPUMEHSATH JJIs PELIEHUs 3a7a4 TEOPHUIO IIPEIENIOB;

—BJIaJIeTh TOHATUSAMH OECKOHEUYHO OonibliMe U OECKOHEYHO Majble YHCIIOBBIC
[I0CJIEI0BATEIBHOCTY W yMETh CpaBHUBAaTh OECKOHEYHO OousiblIMe M OECKOHEUHO Maible
IIOCJIEI0BATEIbHOCTH;

— BJIQJIETh MOHATHAMM: IPOU3BOIHAS (PYHKIIMHU B TOUKE, IPOU3BOJHAS (DYHKIIUH;

— BBIYHCIISIT TPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIIUN M UX KOMOHMHAITHIA;

— MCCIEeI0BaTh (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

— CTPOUTH IrpaUKU U MPUMEHSTH K PELICHUIO 33/1a4, B TOM YUCJIE C TapaMETPOM;

— BJIQIETh NOHATHEM KacaTelbHas K rpaduky (QyHKUUMU M yMEThb IPUMEHSTb €ro Ipu
peleHun 3a1ag;

— BJIQIETh MIOHATHAMMU NIepBOOOpa3zHas GyHKILHUs, ONpeIe/IeHHbIN UHTErpal;

— npuMeHsATh TeopeMy Herorona—JIeitOHuia u ee ciaencTBus Juisl pelieHus 3a1a4.

BBIITyCKHMK IIOJTyYUT BO3MOKHOCTD: '

— CcBOOOJIHO BIJIAJIETh CTAHJAPTHBIM alapaToM MaTeMaTUYeCKOro aHajuu3a Jyis
BBIYUCIICHHSI TPOU3BOAHBIX (YHKIIMU OAHOM IepeMeHHOM;

— CBOOOIHO MPUMEHSATH anmapaTr MaTeMaTHIeCKOT0 aHAIN3a IS MCCeIoBaHus ()yHKITHIA
U MIOCTPOEHUS TPapUKOB, B TOM YHUCIIE UCCIIEJOBAHUS Ha BBIMYKIIOCTb;

— OIlepUPOBATh MOHATHEM MEPBOOOPa3HON (PYHKLIMHU Ui pellIeHus 3a/ay;

— OBJIZIETh OCHOBHBIMM CBeleHUsIMM 00 uHTerpaine Hpiorona—JleitOHuna u ero
MPOCTEHIINX NTPUMEHEHUSX;

— OIIEpUPOBaTh B CTAHJAPTHBIX CUTYALUSIX POU3BOJIHBIMH BBICHIMX MOPSIKOB;

— YMeTbh IPUMEHATH IIPU PEIICHUH 3aJ1ad CBOICTBA HEMPEPHIBHBIX (YHKIIHIA;

— YMETb IIPUMEHSATH IIPU PELLIEHUH 3a7ja4 TeopeMbl Beliepirpacca;

— YMETh BBINOJHATh NPUOIMKEHHBIE BbIYMCIEHUS (METOJbI PELIEHUs] YpaBHEHUH,
BBIYUCIICHUSI OTPE/IETICHHOT0 HHTErpaja);

— YMETb IPUMEHATH IPUIIOKEHHE IIPOM3BOAHOW UM ONPENEICHHOIO HHTErpala K
PELICHUIO 3a/1a4 €CTECTBO3HAHMS,;

— BJIAJIETh TOHATHUAMU BTOpas MPOU3BOJIHAS, BBIMYKJIOCTh Ipadrka QYHKIMH U YMETh
UCcle1oBaTh (PYHKIMIO HA BBITYKJIOCTb.

KOMBHUHATOPUKA, BEPOATHOCTDb U CTATUCTUKA

BolnyckHUK Hay4uuTCS:

— ONepupoBaTh OMHCATEIbHBIMU XapaKTEPUCTUKAMM YHCIOBOTO Habopa, MOHSITHEM
reHepalibHasi COBOKYIHOCTh U BEIOOPKOIL U3 Hee;

— ONEpUpoBaTh TMOHATHUSAMHU: YacTOTa M  BEPOSTHOCTh  COOBITHUSA, CymMMa H
IPOM3BEACHUE BEPOSITHOCTEH, BBIYUCIATH BEPOSTHOCTH COOBITMH Ha OCHOBE MOJCYETa YKcia
HCXOJIOB;

— BJAJeTh OCHOBHBIMH TOHSATHSMHM KOMOMHATOPUKM W YMETh HMX IPHUMEHATh MpU
pEeIlIeHnH 3a/]a4;

— UMETh NpeJicTaBlIeHue 00 OCHOBaX TEOPUU BEPOSITHOCTEH;

— UMETh TMPEJACTAaBIEHUE O JAUCKPETHBIX M HENPEPbIBHBIX CIIy4allHbIX BEJIMYMHAX U
pacnpeeneHusx, 0 HE3aBUCUMOCTHU CIIy4ailiHbIX BEJIUYHH;

— UMETh MpPEJCTaBIEHUE O MaTEeMAaTUYeCKOM OXHUIAHUW U JUCIEPCHU CIy4alHBIX
BEJINYHH;



— UMETh MPEJICTABJICHHE O COBMECTHBIX pPACIpEACNCHUSX CIyJailHbIX BEIUYHH,

— IOHMMAaTh CYTh 3aKOHa OOJBIIMX YHCE] U BBIOOPOYHOTO METOJa MU3MEPEHHUS
BEPOSITHOCTEM;

— MMETh TPEJCTAaBICHHE O HOPMAIBHOM pacHpeleieHUd U TMPUMEPax HOPMaJIbHO
pacrpeeIeHHbIX CIy9allHbIX BeJTUYHH;

— UMETb MPEICTABICHUE O KOPPENALNU CITYyYalHbIX BEJIMYHUH.

BBITyCKHUK TIOTyYUT BO3MOYKHOCTD HAYYUTHCS:

— UMETb MPEICTAaBICHUE O IIEHTPATbHON PEIEIbHON TEOpEME;

— UMETh TPEJCTaBICHHE O BBIOOPOYHOM KOI(D(DUIMEHTE KOPPEISAINUN U JIMHEHHOM
perpeccuu;

— HUMETh MIpE/ICTaBICHUE 0 CTAaTHCTUYECKUX TUIOTEe3axX U TPOBEpKE
CTaTHUCTUYECKOM TUIOTE3bl, O CTATUCTUKE KPUTEPUSI U €€ YPOBHE 3HAYUMOCTH;

— UIMETh MPEJICTABIICHUE O CBSI3H YMIUPUUYECKUX U TEOPETUICCKHUX PACIIPEICIICHHIA,

— UMeTh NPEJCTaBICHUE O KOJUPOBAHWHU, IBOMYHON 3aIlMCH, IBOUYHOM JIEPEBE;

— BIIQJICTh OCHOBHBIMU TOHSTHSIMH Teopuu rpadoB (rpad, BepmmHa, peOpo, CTEICHb
BEPILUHBI, MyTh B Tpade) U yMeTb NPUMEHSTh UX MPU PELUICHUH 3a/1a4;

— UMETh TPEJICTABICHUE O JCPEBBSIX M YMETh MPHUMEHSTH IPH PEIICHUU 3a]a9;

— BIAJACTh TOHATHEM CBSI3HOCTh W yMETb HPUMEHATH KOMIIOHEHTHI CBSI3HOCTH
IIPH PEIICHUU 33]1aY;

— YMETh OCYILIECTBIAThH MYTH MO pedpam, 00Xx0abI pedep u BepiuH rpada;

— YMETh IPUMEHSATh METOJT MATEMATHYECKON HHTyKITUH.

TEKCTOBBIE 3AJIAYA

BbinmyckHUK HayduTCs:

— peuiath pa3Hble 3a/1a4M MOBBIILIEHHON TPYIHOCTH;

— AQHAJIM3MPOBaTh  YCJIOBUE 3a7ayd, BBHIOMpPATb ONTHUMAJIbHBI  METOJ peIIeHUs
3a/1a4M, pacCMaTpUBasi pa3InyHbIE METO/IBI;

— CTPOMTb MOJENb pEIICHUs 3aJauyd, MPOBOIUTH JI0KA3aTEIbHBIE PACCYKIEHUS IIPU
pELIeHNH 3a]1auH;

— pemate 3agaud, TpeOyrouMe mnepedopa BapuUaHTOB, IMPOBEPKH YCIOBHUM, BBIOOpPA
ONTUMAJILHOTO PE3yJIbTaTa;

— AHAIU3HUPOBATh U WHTEPIPETUPOBATH IOJYYEHHBIE PEIICHHUS B KOHTEKCTE YCJIOBHSA
3a/1a4M, BIOMPATh PELICHMs], HE IPOTUBOPEYAIE KOHTEKCTY;

— MEPEeBOANTH MPHU PEIIeHUH 3aJauu MH(OpMAIUIO U3 0HOW (OPMBI 3aHCH B IPYTYIO,
HCIOJIB3YS MPU HEOOXOUMOCTH CXEMBI, TaOJINLIbI, IpadUKH, THarpaMMmBbl.

BbInyCKHMK TIOJTyYUT BO3MOYKHOCTD HayUUThCS:

— YMETh pelaTh pa3Hble 331a4 MOBBIIIEHHON TPYIHOCTH;

— YMeTh aHaJIM3UpPOBATh YCJIOBHE 3aJaud, BHIOMpATh ONTHMAJbHBIM METOJ pEeLIeHUs
3aJjauM, pacCMaTpHUBasi pa3InyHbIe METO/IBI;

— YMETb ~ CTPOMTH  MOJ€Nb  pEIIeHUus  3a7add,  [POBOJUTH JI0KA3aTEIbHBIC
paccyX/IeHHUs [P pelIeHU! 3a]1auH;

— BJIaJIETh METO/IaMU peIleHUs 3ajad, TpeOyrolux mnepedopa BapHaHTOB, IMPOBEPKU
yCIIOBUHM, BbIOOpa ONTHUMAJIBHOTO pe3yibTara.

IT'EOMETPUSA

BbInycKHUK HAy9UTHCS

— BIAAECTh TIEOMETPUYECKUMHU IMOHATUSAMM IpH PEIICHHM 337a4 W IPOBEACHUH
MaTEMaTU4YECKUX PaCCyKICHUM;

— CaMOCTOSITENIbHO (OPMYIUPOBATH OMPEJENIEHNsS F€OMETPUUECKUX (UTYp, BBIABUTATH
TUIIOTE3bl O HOBBIX CBOWCTBaX M IMPHU3HAKAX TI€OMETPUUYECKUX (PUTYp M OOOCHOBBIBATH WIIH
onpoBepraTb HX, 0000IIaTh MM KOHKPETU3UPOBaTh PE3ylbTaThl Ha HOBBIX Kiaccax ¢uryp,
IIPOBOJUTH B HECIIOKHBIX CIYYasX KIACCUPHUKAIMIO (PUTYD MO pa3IUuIHBIM OCHOBAHHSIM;
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— MCCIIeI0BaTh YePTEKH, BKIIOUasi KoMOMHAMU (GUryp, U3BJiIeKaTb, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(POPMALINIO, IPEACTABICHHYIO Ha YepTexXax;

— pelarh 3aJa4d FeOMETPUYECKOr0 COAECP/KAaHMs, B TOM YHUCJIE B CUTyalMsX, KOrja
QITOPUTM PELICHUS HE CJeNyeT SIBHO M3 YCIOBHS, BBIIOJIHATH HEOOXOOUMBIE Ul PEIICHUS
3a/1a4M JIOIIOJIHUTEIIBHBIE ITOCTPOEHHUsI, MCCIIEI0BAaTh BO3MOXKHOCTb IIPUMEHEHUS TEOpPEM U
bopmyn Ui pelieHus 3aaad;

— yMeTb (hOpMYITHPOBATh U JIOKA3bIBATh TEOMETPHUECKUE YTBEPIKICHHUS;

— BJIAJICTh MIOHATUSAMHU CTEPEOMETPUU: IIPU3Ma, apaJUIeIeIUIE], TUPAMUIA, TETPAID;

— UMETh MPEJCTAaBICHUs 00 aKCHOMaxX CTEPEOMETPHM U CIEIACTBHSIX M3 HUX M YMETh
IIPUMEHATH UX NIPU PELICHUU 3a/1a4;

— YMETb CTPOUTH CEUYEHHs] MHOTOI'PAHHUKOB C MCIIOJI30BAHUEM Pa3IMYHBIX METOJOB, B
TOM YHCJIE U METOJA CIIEIIOB;

— HUMETb IPEACTABICHUE O CKPELIMBAIOIIMXCA MPAMBIX B IIPOCTPAHCTBE U YMETh
HaXOJUTb YTOJI U PACCTOSTHUE MEKIY HUMU;

— IPUMEHATHh TEOPEMBI O MAPAJUICIBHOCTH MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE IIPU
pEILIEHNN 3a/]a4;

— YMETb IPUMEHSTH MapauieIbHOE MPOSKTUPOBAHUE /ISl H300paKeHUs GUTyp;

— YMETb IPUMEHATH NEPIECHIUKYIIPHOCTU IPSIMOM U INIOCKOCTU IIPU PELLIEHUU 33/]a4;

— BJIAJIETh MOHATUSMHU OPTOTOHAJIBHOE MPOEKTUPOBAHUE, HAKIOHHBIE U UX IMPOEKIHH,
YMETb IPUMEHATH TEOPEMY O TPEX MEPIEHANKYJIIApax P PEIICHUN 3aa4;

— BIAJETh TMOHATUAMH DACCTOSHUE MEXAYy (GUrypaMd B MPOCTPAHCTBE, OOIIMN
NEPIEHIUKYIISAP IBYX CKPELIUBAIOIIUXCS PSMBIX U YMETh IIPUMEHSATh UX [P PELICHUN 33/1a4;

— BJIAJIETh MOHATHEM YTOJI MEXIY MPSIMOW U IJIOCKOCTBIO U YMETh MPUMEHSThH €ro Mpu
pEILIEeHNN 3a]a4;

—  BIAJAeTh MOHATUSMHU  JABYIPAHHBIM  yroia, yroil MeXay  IUIOCKOCTSIMH,
NEPIEHIUKYIISIPHBIE IUIOCKOCTH M YMETh IPUMEHATH UX IPU PELLIEHUH 3a]a4;

BJIAJIETh NOHATUSAMH IIpU3Ma, MapajuIeNICIIUAIIe] U IPUMEHATh CBOMCTBA NapaJlIesIeUIe A
IIPY PELICHNN 33/]a4;

— BJIQJIETh MOHITHEM IPSIMOYTOJIbHBIN Mapajuieenunesa U NPUMEHSITh €ro NPy pelIeHUH
3az1ay;

— BJIAJIETh NOHATHUAMU MUPAMUJA, BUABI TUPAMU, FIEMEHThI MPAaBUIbHON MUPAMUJIBI U
YMETb IPUMEHATH UX IIPU PELLIEHUH 3a7a4;

— UMETH NPEJICTaBICHUE O TeopeMe Diliiepa, MpaBUIbHBIX MHOTOIPAaHHUKAX;

— BIIAJIETh MOHATUEM IIJIOLIAJNA MIOBEPXHOCTEN MHOTOTPAHHUKOB U YMETh IPUMEHSTH €r0
IIPU PELICHNH 3a/1a4;

— BJIAQJIETh MOHATHAMM KacaTeJIbHbIE MPSMbIE U IUNIOCKOCTH M YMETh IIPUMEHATH UX IPU
peleHnn 3a1ag;

— HMeTh MpEJCTaBICHHE O TMOJAOOMM B TNPOCTPAHCTBE M YMEThb pellaTh 3aJayd Ha
OTHOINICHHE TUIONIa/Iel TOBEPXHOCTEHN MOJOOHBIX QUTYP.

BbInyCKHMK TIOJTyYUT BO3MOYKHOCTD HayUUThCS:

— HMMETh Ipe/ICTaBIeHHEe 00 aKCHOMaTHUYECKOM METO/IE;

— BIIA/IETh MOHATHEM F€OMETPUUECKUE MECTA TOUEK B IIPOCTPAHCTBE U YMETh IPUMEHATH
WX JUUIS PELICHUs 3a/ad4;

— yMETb NPUMEHATh JUIsl PELIEHUs 3aJad CBOWCTBA IIOCKUX M JIBYTPAaHHBIX YIJIOB,
TPEXTPAHHOTO YT, TEOPEMBI KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA;

— BJIQJETh MOHATUEM NEPIEHIUKYIIIPHOE CEUEHUE IPU3MBI U YMETh IPUMEHSTh €T0 IIPH
pELIeHUH 3a/1a4;

— UMETH NIPEACTABIEHUE O IBOWCTBEHHOCTH ITPaBUJIBHBIX MHOTOTPaHHUKOB;

— BJAJETh MOHATHIMU LIEHTPAIBHOE U MApauIeIbHOE IPOSKTUPOBAHUE U IPUMEHSTH UX
IIPU IIOCTPOCHUU CEYEHUI MHOTOTPAHHUKOB METOJIOM IPOEKIIUA;

— HMETh INPEICTABICHHE O PA3BEPTKE MHOTOIPAaHHMKA M KpaTyailueM IIyTH Ha
IIOBEPXHOCTU MHOTOTPAHHHUKA;



— BJIaJICTh pa3HbIMU CIIOCOOAMHM 33/1aHUS IPSIMOM YpaBHEHUSIMH U YMETb IPUMEHSThH TpU
peLICHUH 3a/1a4;

— HMEThb IPEICTaBICHHUE O JBWKECHUAX B IIPOCTPAHCTBE: IApaJIEIbHOM IIEPEHOCE,
CUMMETPUN OTHOCUTENIBHO IUIOCKOCTH, LEHTPAaJbHOW CHMMETPHUM, ITOBOPOTE OTHOCUTEIIBHO
IIPSIMOM, BUHTOBOM CUMMETPHUM, YMETh IIPUMEHSATD UX IIPU PELICHUU 3a/a4;

— UMETH NIPEICTABICHHUE O TUIOIAAU OPTOrOHAIBHON IPOEKLINN;

— UMETh IIPEJCTaBICHUE O TPEXI'PAHHOM M MHOTIOIPAHHOM YIUIE U IIPUMEHSTh CBOMCTBA
IIJIOCKUX YIJIOB MHOI'OIPAHHOIO YIUIa IIPU PEILIECHUHU 3a7a4;

— UMETh TPEACTABICHUS O IPeoOpa30BaHNUU MOA00OHS, TOMOTETHH U YMETh IPUMEHSATH X
IIPU PELLIECHUH 3a/1a4;

— YMETb pelaTh 3a/1a4d Ha IUIOCKOCTH METOAAMH CTEPEOMETPUHU.

BEKTOPBI U KOOPAUHATDBI B IIPOCTPAHCTBE

BbInmycKkHUK Hay4YHUThCS:

— BJIQJIETh MOHATUSAMHU BEKTOPHI U UX KOOPAUHATHI,

— YMETb BBINOJIHATH ONlEPallu HaJl BEKTOPaMU;

— UCIOJIb30BaTh CKAIIPHOE IIPOU3BEIEHNE BEKTOPOB IIPU PEILICHUH 3ajay;

— IPUMEHATh YPABHEHUE MJIOCKOCTH, (POPMYITY PACCTOSTHUS MEX/ly TOUKaMH, ypaBHEHHE
cdepsl IpU pelIeHUH 3ajay;

— IPUMEHATH BEKTOPBI M METOJ| KOOPJMHAT B MPOCTPAHCTBE MIPH PELLICHUU 3ajay.

BbInyCKHUK TIOJTyYUT BO3MOKHOCTb HayYUThCS:

— HaxoJUTh 00beM Napajiesienunea 1 TeTpa’ipa, 3a4aHHbIX KOOPMHATaMH CBOMX
BEpILUH;

— 3a/1aBaTh NPSIMYIO B IIPOCTPAHCTRBE;

— HaXO/UTh PACCTOSTHUE OT TOYKH /10 TNIOCKOCTU B CUCTEME KOOPIMHAT;

— HaXxOJUTh PACCTOSHUE MEXKy CKPEILMBAIOIIMMHUCS IPSMBIMH, 3a/laHHBIMHU B CUCTEME
KOOp/IMHAT.

HNCTOPUSA N METOAbI MATEMATHUKH

BhINyCKHUK HAYYUTCS:

— UMETh MPEJICTABJIICHUE O BKJIJIC BBIIAIOIINXCS MATEMATUKOB B Pa3BUTHU HAYKU:

— MOHUMATh POJIb MATEMATHKH B pa3BUTHH Poccun;

— ACTIOJIh30BaTh OCHOBHBIE METO/IbI JIOKA3aTEIIbCTBA M BBIMIOIHATH ONPOBEPIKCHHS;

— MPUMEHSTh OCHOBHBIE METO/IbI PEIICHUST MATEMaTHUYCCKUX 3a/1a4;

— Ha OCHOBE MaTeMaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOJIC XapaKTEPH30BaTh KPacoTy U
COBEPIIIEHCTBO OKPYKAIOIIEr0 MUpPa M MIPOU3BEICHUN UCKYCCTBA;

— MPUMEHSATH TPOCTEHIIINE MPOTPaAMMHBIE CPEJICTBA U JICKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IIPU PEIICHUH MaTeMaTHYSCKUX 3a71ad;

— TIOJB30BAThCSA MPHKIAIHBIMH TPOTPaMMaMH M TPOTPaMMaMH  CHMBOJIBHBIX
BBIYUCIICHHH JUTS UCCIICIOBAHHSI MATEMAaTHUYECKUX OOBEKTOB.

BoinyckHuk noayuum 603mMo4CHOCIb HAYUUMbCA.:

— NPUMEHSIMb ~ MAMeMAmu4eckue 3HAHU K UCCIeO08AHUIO OKPYICAIOUe20 MUpd

(MoOdenuposarnue Guzuieckux npoyeccos, 3a0auu IKOHOMUKU).



COJAEP)KAHUE YYEBHOI'O ITPEIMETA
10 xknacc

MATEMATHKA: aareépa u Hayajla MATeMaTH4eCKOI0 aHAJIN3a

1. JeiicTBUTe/IbHbIE YU CJIA

[lonstne HaTypanbHOrO uMcia. MHoxecTBa yucen. CBOMCTBA IEUCTBUTEIIBHBIX YHCEI.
Merton marematnueckoit uHaykuu. IlepectanoBku. Pasmemenus. Coueranus. /loka3zaTenbcTBO
YUCIOBBIX HepaBeHCTB. JlenumocTh nenblx uucel. CpaBHEHUs 10 MOAYNIO m. 3ajaud ¢
LIEJI0YMCICHHBIMUA HEU3BECTHBIMH.

2. PaniuoHa/IbHbIe YPABHEHUS M HEPABEHCTBA

Pannonanehbie BeipaxkeHus. @opmyiiel OnHoMa Hpl0TOHA, CyMMBI U pa3HOCTH CTETIEHEH.
Pannonanbubie ypaBHeHus. CUCTEMbI pallMOHAIbHBIX ypaBHEHUI. MeTo] HHTEpBaIOB peIlIEHUs
HepaBeHCTB. PanmonaneHble HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHAIBHBIX
HEPABEHCTB.

3. Kopenn cTenenu n

[Moustus pynxuuu u eé rpapuka. Oynxuus y = x". [loustre KopHs crenenu n. Kopau
YETHOM W HEUYETHOH crerneHel. Apudmernyeckuid KopeHb. CBOWCTBAa KOpHEH CTEIICHH 7.
OyHKIUA Yy = Vx, x > 0.

4. CTteneHb NMOJIOKUTETbHOT0 YHCJIA

CreneHnp C panuoOHaNbHBIM TMOKa3zareneM. CBOWCTBAa CTENEHM C PALUOHAIBHBIM
nokasareneM. [lonstue mnpenena nocnenoBarenbHOcTH. (CBoMCTBA IpenenoB. beckoHedHO
yObIBaromiasi reoMmerpudeckas nporpeccus. Umcno e. [loHsTHE cTenmeHM € HMPpPaLMOHAIBHBIM
nokazareneM. [TokazarenbHast QyHKIMSL.

5. Jlorapugmsbi

ITonsarue norapugma. Cpoiicta gorapudmos. Jlorapupmudeckas GyHKIUS.

6. Iloka3aTeabHbIe U JorapupmMuyeckne ypaBHeHUs1 M HepaBeHCTBA

[Ipocreiimume nmokasarenbHble ypaBHeHUs. [Ipocreiimue norapupmMuueckie ypaBHEHHUS.
VYpaBHeHuUs1, CBOASIIMECA K MPOCTEUIINM 3aMEeHON Hen3BecTHOro. [IpocTeiinme nmokazarenbHbIe
HepaBeHCTBa. [Ipocreifmme norapupmuueckue HepaBeHCTBAa. HepaBeHcTBa, cBoasmIvecs K
IIPOCTEUIIINM 3aMEHOM HEU3BECTHOTI'O.

7. Tpuronomerpuyeckue popmy.inl. Tpuronomerpuydeckue pyHKuuu

7.1. CuHYC ¥ KOCHHYC yrJia

[TonsaTtue yrna. paguansas Mepa yriia. Onpenenenue cuHyca 1 KOCUHyca yria, OCHOBHbBIE
bopmyIbl U1t HUX. ApKCHHYC. APKKOCHHYC.

7.2. TaHreHC U KOTAHT€HC yTJIa



Omnpenenenus TaHreHca M koraHreHca yriaa. OcHoBHble Gopmyinsl 4t tg a U Ctg @.

ApKTaHI€HC U apKKOTAHIEHC.

7.3. ®OpMYJIbI CJI0KEHUST

Kocunyc pa3HOCTM M KOCHMHYC CyMMBI JBYX YIJjoB. @OpMysbl Al JTONOJHUTEIbHBIX
yraoB. CHHYC CyMMBI U CUHYC Pa3HOCTHU JIBYX yrioB. CymMMa M pa3HOCTh CUHYCOB U KOCHHYCOB.
@opmynbl 1 JBOMHBIX M IIOJIOBHHHBIX YrioB. Ilpou3BeneHne CUHYCOB M KOCHHYCOB.
@opMyibl ISl TAHTEHCOB.

7.4. TpuronoMerpuyeckue (pyHKIMHU YMCI0BOr0 APryMeHTa

@Oynkuus y = Sinx. Oynkuus y = cosX. Oynkius y = tgx. DyHkuus y = Ctgx.

7.5. TpuronomeTpuyeckue ypaBHeHHs 1 HEPaBeHCTBA

[Ipocreiiine  TPUrOHOMETPUYECKHE  ypaBHEHHUS.  YPaBHEHHMs, CBOJASAIIMECS K
IPOCTEHIINM 3aMeHON Heus3BecTHOro. IIprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX (POpMyI
IUIsl perieHust ypaBHeHuil. OgHopoanbie ypaBHeHus. [Ipocrteiiinie HepaBeHCTBA Ui CUHYCA H
kocuHyca. [Ipocreiiine HepaBeHCTBa Ul TAHI€HCa U KoTaHreHca. HepaBeHcTBa, cBoasmmecs K
MIPOCTEUIINM 3aMEHOI HEeN3BECTHOr0. BBeieHNE BCIIOMOraTeapHOrO yria.

8. DJ1eMeHTBbI TeOPHHU BEPOSATHOCTEI

8.1. DiieMeHTbI TeOpUM BEPOSATHOCTEI

[TonsiTue BeposiTHOCTH coObITUS. CBOICTBA BEPOSITHOCTEH.

8.2. YactoTa. Yc/I0BHasI BePOSITHOCTh

OTHOCHTEIbHAS YaCTOTa COOBITHS. Y CIIOBHASI BEPOSATHOCTh. HezaBucumble coOObITHS.

9. Utorosoe nosropenue 10 kiaacca

I'eomerpus

1. AkcHOMBI cTepeoMeTPHUH U UX NPOCTeHIIne cIeACTBHA.

IIpenmer crepeomerpun. AKCHOMBI cTepeoMeTprn. HekoTopele ciencTBUs U3 aKCHOM.

2. ITapa/u1eJIbHOCTh NPSAMBIX U IJIOCKOCTEI

[TapamnensHble  mnpsiMble B mpocTpaHcTBe.  llapaminenbHocTh  TpEX — OpSMBIX.
[TapamienpHOCTB NPAMON M MIOCKOCTH. CKPEIMBAIOIINECS IPSIMBIE. YTJIbI C COHAIIPABICHHBIMU
CTOpOHAMH. YTON Mexay npsAMbiMuU. [lapamnensHsle 1iockocTd. CBoWCTBa NapajuIeIbHBIX
mwiockoctei. Tetpasap. Ilapannenenunen. 3agaun Ha NOCTPOEHUE CEUEHUI.

3. IlepnieHAUKYJISIPHOCTD NPSAMBIX U IJIOCKOCTEI

[lepnenaukynspHbie npsIMbIE B IIPOCTPAHCTBE. [TapamiensHbIe MpsSIMBIE,
NEPNEHAUKYISIPHBIE K IIOCKOCTH. [IpH3HaK NepneHauKyIsIpHOCTH HPSIMOM M IUIOCKOCTH.

TeopeMa 0 HpsIMOM, NEPHEHAMKYJSAPHON K IUIOCKOCTU. PaccTosHME OT TOYKU 1O IUIOCKOCTH.
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Teopema 0 TpEX MEPHEHIUKYIApaX. YTOJI MEXKIY NPsIMOM M IUIOCKOCTHIO. [[ByrpaHHBIN yroi.
IIpu3Hak NEpPHNEHAUKYJSIPHOCTH JIBYX IUIOCKOCTEH. IIpsAMOYrosibHBIA  MapasulesIeHuIie .
Tpéxrpannslii yroia. MHOrorpaHHslii yroJi.
4. JlekapTOBbI KOOPAUHATHI M BEKTOPbI B IPOCTPAHCTBE.

JlexkapToBbl KOOpAMHATHI B IpOCTpaHcTBe. PopMyia pacCTOSHUS MEXAYy TOYKaMH. BEKTOpBI.
Monynb Bektopa. PaBeHCTBO BekTOpoB. ClIOKEHHE M YMHOXKEHHE BEKTOpAa Ha YUCIO. YTOI
Mexny Bekropamu. Koopaunatsl BekTopa. CkansipHOe npou3BesieHue BeKTopoB. KominHueapHbie
BEKTOPBI. PaznokeHue BEKTOpa M0 IBYM HEKOJIMHEAPHBIM BeKTOpaM. KoMIlIaHapHbIe BEKTOPBI.
Pa3noxeHne mo TpeM HEKOMIUIAHAPHBIM BEKTOPaM. YTOJ MEXIy HMPSIMOH U IUNIOCKOCTBIO. YTOJ
MEXIy IPSIMBIMHU B IIPOCTPAHCTBE. YTOJ MEXY CKPEIIMBAIOIUMHUCS psAMbIMU. [lapamiensHoe
npoektupoBanue. [lnomaab OPTOrOHANBPHOM MPOEKUUMH MHOTOyrojpHuka. HW3o0pakeHue
IIPOCTPAHCTBEHHBIX (PUTYD.

Hrorosoe noBropenue 10 kiacca

11 kuace

MATEMATHKA: ajnreopa u Hayaja MaTeMaTH4€eCKOI0 aHAJIN3a

1. ®ynkuum u ux rpaguku

OnemenTtapubie ¢yHKIuu. OOIacTh ompeneneHus W 00JacTh U3MEHEHHH (YHKIIUH.
OrpanndeHHOCTh GyHKIUHA. YETHOCTH, HEUETHOCTH, MEPUOAUYHOCTh (QYHKIUU. [IpomMexyTku
BO3pacTaHus, yObIBaHMs, 3HAKOMOCTOSHCTBA W HynIH (yHkuuu. VccnemoBanwe (GyHKUMNH |
MOCTPOCHUE UX TpadUKOB dIEMEHTapHBIMU MeToAamMu. OCHOBHBIE CIOCOOBI MpeoOpazoBaHUs
rpaduxos. ['paduku pyHKIMH, coaepKaIMX MOJTYIIH.

2. Ilpenes pyHKUMH ¥ HEMPEPBLIBHOCTH

[Tonstue npeaena ¢yukiuu. OgHOCTOpOHHKE Tipenenbl. CBONCTBaA mpenenoB (GyHKIUM.
[TonsiTre HenmpepbIBHOCTH (YHKIMH. HempepbIBHOCTE JIeMEHTapHBIX (PYHKIIUH.

3. OoparTHbie PyHKIIUH

[Tonstue 006 oOparHoii ¢Qynkuu. Bzaumuo o6patasle ¢ynkmuun. OOpaTHbIE
TpUroHOMeTpuueckue QyHKIuH. [IpuMepsl HCMONB30BaHUS OOPATHBIX TPUTOHOMETPUUYECKHX
byHKUINH.

4. TlpousBoaHas

[Toustue  npomsBogHou.  IIpowsBomnass  cymmbl.  IIpou3BogHass ~ pa3HOCTH.
HempeposiBHOCT,  QyHKIIMK, wuMeOMMX Npou3BoAHyto. Juddepenunan. [IpounzBonHas
npousBenenus. [IpousBonnas yactaoro. [Ipon3Boanbie aneMeHTapHbIX GyHKIwi. [IpousBoaHas
CIIOKHOHM (hYHKITHH.

5. [IpuMeHeHue MPOU3BOIHOIM
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Makcumym ©u MUHUMYM (QYHKOUH. YpaBHEHHE KacaTelbHOW. [IpubmmkéHnHbie
BeIuMCIeHUs. Bospacrtanne u yObiBanue ¢yHKImiA. [IpoW3BOJHBIE BBICIIUX MOPSAKOB.
OkctpeMyM (GYHKIIUU C €IUHCTBEHHOW KPUTUYCCKOW TOYKOH. 3amaun HA MaKCUMyM |
MUHUMYM. AcuMnToThl. JlpoOHo-muHeliHass QyHkiusa. Iloctpoenne rpadukoB GyHKIMA ¢
IIPUMEHEHUEM ITPOU3BOIHBIX.

6. IlepBooOpa3Hasi U HHTerpaj

[Tonstue mnepBooOpasnoil. IlepBooOpasHbie 3nmemeHTapHblX (yHkiumid. I[IpaBuia
BBIYHCIICHHSI TIEpBO0Opa3HbIX. [nomans KpuBosmMHEHON Tpaneruu. OnpeneaeHHbI HHTEeTpall.
[TpubmmxéHHoe BbIUUCICHUE onpenenéHHoro wuHrerpana. dopmyna Herorona-JIeiOnuia.
CaolicTBa onpeaenéHHoro uHrerpaia. [Ipumenenue onpenen€HHbIX HHTETPAIOB B (PU3HUECKUX
Y TEOMETPUYECKUX 3a/1adax.

7. PABHOCHJIBHOCTH YPABHEHUI M HEPABEHCTB

PaBHOCHJIBHOCTh YpaBHEHUI U HEPABEHCTB . PaBHOCHIIBHBIE npeodpazoBaHus
ypaBHeHHIA. PaBHOCHIIbHBIC TIpe0Opa30BaHMs HEPABEHCTB

8. YpaBHeHus-CJIeICTBUS

[lonsitue ypaBHeHUs-CIeACTBUA. Bo3BeneHHEe ypaBHEHUST B UYETHYHO CTEIICHb.
[TorenuupoBanue jnorapudmuueckux ypaBHeHuid. Jlpyrue mnpeoOpa3oBaHUs, NMPUBOASAIINE K
ypaBHEHHUIO-cIeACTBUIO. [IprMeHeHne HeCKOIbKHUX IpeoOpa3oBaHM, NPUBOAAIINE K
YPaBHEHHUIO-CJIEICTBHUIO.

9. PABHOCHJILHOCTH YPABHEHHUI M HEPABEHCTB CHCTEMAaM

OcHoBHble NOHATH. PeleHne ypaBHEHUI ¢ IOMOIIBIO CUCTEM. Pemienue ypaBHEHUN ¢
noMotieio cucteM (pomoikenue). Ypasaenus Buaa f (a(x)) = f (b(x)). Pemenue nepaBeHCTB €
MOMOIUIbIO CUCTEM. PellleHne HepaBeHCTB C MOMOIIbIO cUCTeM (mpojoinkeHue). HepaBeHcTBa
suza f (a(x)) > f (b(x)).

10. PaBHOCH/IBHOCTBH YPABHEHMII HA MHOKeCTBaX

OcHoBHbBIE TOHATHA. Bo3BeneHMe ypaBHEHMS B YETHYIO CTEIIEHb. Y MHOKECHHE
ypaBHeHus Ha (ynkmuio. [pyrue mnpeobpazoBanus ypaBHeHUH. [IprMeHEHHE HECKOJIBKHUX
npeoOpa3oBaHuil.

11. PaABHOCH/IBHOCTH HEPABEHCTB HA MHOKECTBAX

OcHOBHBIE TIOHATHS. Bo3BeneHHE HEPAaBEHCTB B YETHYKO CTENEHb. YMHOXKEHHUE
HepaBeHCTBa Ha (yHkuuio. [[pyrue mpeobpazoBanHus HepaBeHCTB. [IpuMeHEHHE HECKOJIbKHX
npeoOpa3oBanuil. Hectporue HepaBeHcTBa

12. MeTox npoMesKyTKOB /1J151 YyDABHEHUI U HEPABEHCTB

VYpaBHenuss ¢ Moxayiasmu. HepaBeHctBa ¢ MonaynsiMu. MeToa MHTEPBAJIOB  JIA

HENPEPBIBHBIX (PYHKIINH.
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13. Ucnoab3oBaHue CBOICTB (QYyHKUMIl NMPU pelleHMH YPABHEHUIl W HePaBEHCTB
Hcnonb3oBanue obnacteit cymecTBoBaHus (QyHKUuH. Vcmonp3oBaHuWe HEOTPHIATEIBHOCTH
¢ynkuunii. Mcmonb3oBaHue OrpaHMYEHHOCTH (QYHKIUHU. Vcrmoib30BaHHE MOHOTOHHOCTH U
3KcTpeMyMOB GyHKIMH. Vcrionb30BaHNue CBOMCTB CUHYCA U KOCUHYCA.

14. CucreMbl ypaBHeHH ¢ HECKOJIbKHMHU HEU3BECTHBIMU

PaBHocunbHOCT  cuctem. Cucrema-ciencrsue. MeTon  3aMeHbl  HEU3BECTHBIX.
Paccyxenus ¢ YuCIoOBbIMYM 3HAUEHUSIMU IIPU PEILICHUU YPABHEHUI U HEPABEHCTB.

HroroBoe moBTopeHne Kypca ajredpbl H HAaYaJI MaTeMaTHYeCKOT0 aHAJIU3a

I'eomerpus
1. MHororpaHHukH.
JIByrpaHHblli U1 MHOTOIpPaHHbINA YIUIbl. JIMHEHHBIA Yroyl ABYIPaHHOIO yrija. MHOrOrpaHHUKHU.
Ceuennss MHororpaHHukoB. IIpusma. Ilpsmas u mnpasunbHas npusMmel. [lapamnenenunen.
IInpamupa. Ycedennas nupamuaa. [IpaBunpHas nupamuaa. [IpaBuiibHble MHONOTPaHHUKH.
2. Tena BpameHmus.
Tena BpameHusa: nMiauHAp, KoHyc, map. CedeHus ten BpaiieHusa. KacarenpHas IUIOCKOCTBH K
niapy. Brnucannele M onucaHHble MHOrorpaHHuku. IloHsThe Tenma M €ro NMOBEPXHOCTH B
TEOMETPHH.
3. O0beMbl MHOTOTPAHHUKOB.
[Tonsatue 06 oObeme. OOBEMBI MHOTOTPAHHUKOB: MPSIMO YrOJBHOIO M  HAKJIOHHOTO
napaisesenune 0B, Ipu3Mbl, nupaMuabl. PaBHoBenukue tena. O0beMbl MOAOOHBIX TeEIl.
4. O0beMbl M MOBEPXHOCTH TeJI BPALLICHHS.
O06nem munuHapa, KoHyca, mapa. O0beM M1apoBOro CETMEHTa U CEKTOpa.
[Tonstne momaau moBepxHOCTH. Ilmomaan OOKOBBIX MOBEPXHOCTEM WMIMHIpPA M KOHYCA,
wionanb chepsl.

5. IloBTOpEeHMe Kypca reoMeTpHuH.
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TEMATHYECKOE IINTAHUPOBAHHME

MATEMATHKA: anreOpa u Hayajia MaTeMaTH4€eCKOI0 aHAJIN3a

Ne HaumenoBanue pas3zaeinos u teM Komungectso KonunuectBo
n/m 4acoB
349 i KOHTPOJIbHBIX
B B pabor
HEJICNII0 | HEAENIO
10 xnace
1. | IloBTopenue. 3 3 | e
2. | elicTBUTENbHBIC YUCIIA. 9 12 | -
3. | PaunonanbHbIe ypaBHEHHS U HEPABEHCTBA. 10 17 1
4. | Kopenb cremnenu n. 9 13 1
5. | CremneHb MOJIOKUTEILHOIO YUCIIA. 9 13 1
6. | Jlorapudmel. 6 6 | @ -
7. | IlokazaTenbHble U JorapuMuyecKue ypaBHEHHUS 10 11 1
U HEpaBEeHCTBA.
8. | CuHyc ¥ KOCHHYC yTJIa. 5 7 1
9. | TaHreHc u KOTaHTEHC yTJa. 4 6
10. | ®opMysbl TPUTOHOMETPHUH. 9 11 1
11. | Tpuronomerpuueckue GyHKIIUH YUCIOBOTO 7 9 1
apryMeHTa.
12. | TpuronomeTpuueckue ypaBHEHUS U 10 12 1
HEpaBEHCTBA.
13. | BeposTHOCTB COOBITHSI. 5 8 | -
14. | ItoroBoe NOBTOPEHHUE. 6 8 1
UTOr0 102 136 9
11 kaace
1. | IloBropenue 3 3 | e
2. | OyHKIMY U UX TpaduKH 6 8
3. | llpenen ¢hyHKIMK U HEMTPEPHIBHOCTH 3 4 1
4. | O6paTHbIe PYHKLIUU 3 3
5. | IlpousBoanas 12 16 1
6. | [IpumeHeHwMe TPOU3BOTHON 12 16 1
7. | IlepBooOpazHas 1 UHTETPa 12 16 1
8. | PaBHOCHIBHOCTD ypaBHEHH U HEPABEHCTB 3 )
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9. | YpaBHeHUS-CIEICTBU 2 3
10. | PaBHOCWJIBHOCTH YpaBHEHUH U HEPABEHCTB 8 10 1
cucreMam
11. | PaBHOCHIILHOCTh YPAaBHEHHI HA MHOYKECTBE 6 8
12. | PaBHOCWJIBHOCTH HEPABEHCTB HA MHOKECTBE 6 8
13. | MeTox MpOMEKYTKOB JIJIsl ypaBHCHUH U 4 5 1
HEpPaBEHCTB
14. | Vcnionb30BaHMe CBOMCTB (DYHKLUH PU 4 6 | @ -
pelIeHIH YpaBHEHUI U HEPABEHCTB
15. | Cucremsbl ypaBHEHHI ¢ HECKOJIBKUMH 6 8 1
HEM3BECTHBIMH
16. | UroroBoe nmoBTOpEeHUE 12 17 1
utoro | 102 136 8
I'eomeTrpus
Ne HanmenoBanue pas3zaeinos u tem Kommnuectso Komunyectso
/11 4acoB KOHTPOJIBHBIX pabOT
10 xiacc
1. | AKcuOMBI CTEPEOMETPUH U UX IpOCTeine I
CJIEICTBUSI.
2. | [TapanneabHOCTb MPSIMBIX U TJIOCKOCTEH. 16 2
3. | IlepneHIuKyISIPHOCTD MPSIMBIX M ITIOCKOCTEH. 21 2
4. | JlekapTOBBbI KOOPAWHATHI U BEKTOPHI B 16 2
IPOCTPaHCTBE.
5. | UToroBoe nmoBTOpEHHUE. 10 1
UTOI0 68 7
11 kaace
1. | [ToBTOpEHHE. 3 | e
2. | MHOTOTpaHHUKH. 14 2
3. | Tena Bpamienus. 15 1
4. | O6beMbl MHOTOTPAHHHUKOB. 10 1
5. | OObeMbl 1 TIOBEPXHOCTH TEJ BPAIICHHUS. 16 2
6. | UroroBoe moBTopeHue 10 1
UTOT0 68 7
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