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HosicHuTeabHASA 3aNMCKA
e PaGouas mporpamma paspaborana B coorBercTBHM ¢ PI'OC COO c yuérom TpeOOBaHMIA:
®enepallbHOTO TOCYIapCTBEHHOTO0 00pa30BaTEIbLHOIO CTaHJapTa OCHOBHOI'O 001Iero 00pa3oBaHus,
YTBEpXKACHHOTO TmpukazoM MuHoOpHayku P® o0131..12.2015 Nel578, ¢ wu3MeHEHUsIMH,
BHECEHHBIMU MpHUKa30oM MuHHCTEpCTBa oOpa3oBaHus W Hayku Poccuiickoit ®enepauuu oT
31.12.2015 Nel1577;

e Pabouas mporpamma pa3paboTaHa Ha OCHOBE ImpuMepHOil mporpammbl COO mo MaTematuke, C
y4€TOM aBTOPCKOM IporpamMmsl cpeHero oomiero oopazosanus no maremaruke: K0.M. Komnsiruna
AnrebOpa u Havanma maremarudeckoro ananusa.( CoOopHuk pabouumx mporpamm 10-11 xmaccsr:
yueb.mocobue s obuieoOpa3zoBar.opranu3anuii: 0a30Bblid W YriayOJIEHHBIH YpPOBHH  /COCT.
T.A.BypmucrpoBa —2-¢ usg.,nepepab. M.: IIpocsenienne, 2018 -143¢c.) u  JI.C.ATtaHacsHa.
I'eomerpust . (I'ecomerpust .COOpHHUK HpUMEPHBIX paboumx mporpamm.l0-11 kmaccel: ydeOHOE
nocodue st  00meo0pa3oBaTeNbHBIX OpraHM3aluii: 0a30BBI W YIIyOJI.ypOBHH /COCTaBHTENb
T.A.Bypmucrtposa- 3e uza,aonon. Mocksa, [Tpocsemenue 2019 r.-159c¢.

e PaGouas nmporpamma opueHtupoBana Ha yuyeOnuku: FO.M.Konsrun, M.B.Tkauésa, H.E.®enoposa,
M.MN.1Iabynna. Marematuka: anredpa v Hadyaaa MaTeMaTHYECKOTO aHAIN3a, TeoMeTpHs. Anredpa
Y Hayasia MaTemMatudeckoro ananuza.l0 xmace: y4ue0. 1y obmeoOpa3zoBaT. opranusanuii :0a30BbIii
u yrayomn.ypoBHu-5-u3a-M. : Ilpocsemienne,2018-384c.:mn.u JI.C.Atanacan, B. ®.byrysos, C.b.
Kamommer u ap «l'eomerpus 10-11 ki: y4eOH. 111 00mieoOpa3oBar opraHu3anuii, 0a30BbIA U
yrayOiaeHHbId ypoBHIY, M., «IIpocBemenne,2017 1.»

e PaGouas nporpamma paszpaboraHa B cooTBeTCTBUM C IlonokeHnem o pa3paboTKe U yTBEPKACHUU
y4e€OHBIX TPEIMETOB, KyPCOB MYHHUIIUTIATLHOTO OFO/HPKETHOTO 00I1e00pa30BaTEILHOTO YUPEKACHUS
«Mupnenckas COI», npuHATEIM Ha 3acegaHuu neaarorndeckoro coera Nel ot 31.08.2021 r. u

yTBepk1eHHOro npuka3zom Nel45 ot 01.09.2021 r.

e PaOouas mporpamma «Marematuka» B 10 kinacce, paccumtaHa Ha 204 daca, KOJIMYECTBO

KOHTPOJIBHBIX padoT - 12

HN3yyenue kypca mMareMaTMKH Ha 0a30BOM YpPOBHEe HAINPABJICHO HA [OCTHKEHHE CJIeAYIOUIUX
neJei:

-OBJIAJICHHE CUCTEMOH MaTeMaTHUYeCKUX TOHSITHH, 3aKOHOB M METOJOB, H3ydaeMbIX B Mpereiax
OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMBbl CPEHEro 00IIero o0pa3oBaHMUs, YCTAHOBICHUE JOTUYECKOM
CBSI3U MEKIY HUMU;

-OCO3HAHHE M OOBICHCHHE pojin MaT€MAaTUKH B OIMMCAHUHU W HUCCIICAOBAHWH IPOLCCCOB U HBHeHI/II\/'I;
MMpEaACTaBJICHHUEC O MATEMATUICCKOM MOACIIMPOBAHUU U €TO BO3BMOXKHOCTAX;

-OBJIaJICHUE MAaTEeMAaTHYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW, HAYaJbHBIMH TOHSTHSIMH JIOTUKH W
MNPUHIUIIAMA MaTEMaTUYECKOTO JI0KAa3aTelIbCTBA; CaMOCTOATEIBLHOIO TIPOBEJICHUS JOKA3aTeNbHbIX
paccyXJIeHU B XOJIe pelIeHus 3a/1ay;



-BBINIOJIHEHUE TOYHBIX M TNPHOJIM)KEHHBIX BBIYMCIEHHE M MpPeoOpa3oBaHUM BBIPAKEHMIA; peLICHHE
YPaBHEHMI W HEPABEHCTB; PpEIIEHHE TEKCTOBBIX 3ajay; MCCIEJOBaHHWE (QYHKLUH, MOCTPOEHHE HUX
rpaduKOB; OI[EHKA BEPOATHOCTH HACTYIUICHHUS COOBITHI B IPOCTEUIIINX CUTYAIHIX;

n300pakeHNe IUIOCKMX M TNPOCTPAHCTBEHHBIX I€OMETPUYECKMX (UIyp , MX KOMOMHAIMH; 4YTeHHE
reOMETPHUUECKUX YepTerkeil; onucanne 1 000CHOBaHHUE CBOWCTB (PUT'yp M OTHOIICHHH MEXy HUMH;

-CIIOCOOHOCTH IIPUMCHATH HpI/IO6peTeHHLIe 3HaHUA U YMCHUA JI1 PEIICHUA 3aaa4, B TOM YMUCIIC 3aaa4
MMPAKTUYCCKOI'O XapaKTepa 1 3a1a4 U3 CMCIKHBIX y‘Ie6HBIX npeamMcToOB.

Ha yriiy0/ieHHOM ypoOBHe K NepEUUCICHHBIM BbIILIE 00aBISIOTCS:

-CTaHOBJICHUC MOTHUBAIIMU K IMOCIICAYHOLICMY H3YUYCHUIO MATCMATUKH, CCTCCTBCHHBLIX M TCXHHUYCCKUX
JMCIUIUIMH B YUPEXKICHUAX CUCTEMbI CPEIHEr0 M BBICIICTO MPOPECCHOHATBLHOIO 00pa30oBaHUs M IS
camMo00pa3zoBaHus;

-[IOHUMaHUE U YMEHHUE OOBACHUTH IPUUYMHBI BBEJCHUS aOCTpaKLUUil IPU NOCTPOCHUH MAaTeMaTHYECKHX
TEOPUL;

-OCO3HaHUE U BBISABICHHUE CTPYKTYPbl JOKAa3aTENbHBIX PACCYKICHHM, IJIOTMYECKH OOOCHOBAHUS
JIOKA3aTeNIbCTB; OCMBICIICHUE MPOOJIEMbI COOTBETCTBHUS JACAYKTUBHBIX BHIBOJIOB OTBJICUCHHBIX TEOPHM U
peaabHOU KU3HU;

-OBJIaJCHHUEC OCHOBHBIMH IMOHATUAMHU, HACIMU KW MCETOJAMH MATCMAaTH4YCCKOI'O0 aHajlin3a, TCOpHUU
BEPOSITHOCTEH U CTATUCTUKH; CIIOCOOHOCTH TPUMEHSTH MOJYYCHHBIC 3HAHUS JUISl ONMCAHUS M aHAJIN3a
po0JIeM U3 pearbHOU KU3HHU;

-'OTOBHOCTb K PCIICHHUIO HIMPOKOI'0 KJIaCCa 3aJad M3 Pa3JIMYHbIX Pa3ICJIOB MATCMATUKHU U CMCIKHBIX
y'-Ie6HI)IX npeamMeToB, K IIOMCKOBOM H TBOp‘ICCKOfI ACATCIIBHOCTH, B TOM YHCIC IpH PCIICHHUU
HCCTAHAAapPTHLIX 34144,

-OBJIaICHUEC HAaBBIKaMHM MCIIOJIB30BaHUA KOMIIBIOTCPHBIX IIPOrpaMm IIpU PCHICHUHU MATCMATHYCCKUX
3a/la4, B TOM YUCJIC JJIS1 TIOMCKA ITYyTU PCHICHUA U WJUTFOCTPpAIIUU XO04a paACCYKIACHUA.

33}13‘11/[ H3YyYCHUA yqeﬁnoro npeamMera

3amayamu peanu3anuu yueOHoro npeamera «MaTemaTukay Ha YriiyOJIeHHOM YPOBHE CPEIHEr0 OOIIero
00pa3oBaHus SBISIOTCS:

-CUCTEMATU3NPOBATHL CBECACHU O YHCJIAX; U3YUYUTh HOBBIC BU/IbI YN CJIOBBIX BLIpa)KeHI/Iﬁ u (I)OpMy.]'I;

-COBEPLICHCTBOBATh IIPAKTUYECKHE HABBIKM W  BBIYHMCIWUTEIBHYK KYJIbTYpPy, pPacllUpuUTh U
COBEpPILEHCTBOBATh aireOpanyeckuil amnmapar, cGOPMHUpPOBAHHBII B OCHOBHOW IIKOJIE M €ro
IIPUMEHEHNE K PEHICHUIO MaTEMAaTHYECKUX U HEMATEeMAaTUYECKUX 3a/a4;

-paclIMpUTh U CHCTEMATHU3UPOBATh OOIIME CBEACHUS O (PYHKIIMSAX, MOMOJHEHHE KIacca M3ydaeMbIX
GYHKIMA, WUTIOCTPAlMUs MIUPOTHl NMPUMEHEHHUS (YHKIHUH I ONMUCAaHUS W M3YYCHHs] PEeaTbHBIX
3aBHCHUMOCTEH;

-U3y4YUTh CBOMCTBA NMPOCTPAHCTBEHHBIX TeJ, (GOPMUPOBATH YMEHHUS NPUMEHATH IMOJyYE€HHbIE 3HAHUS
JUISL peLIeHUs NIPaKTUYECKUX 3a1a4;

Ppa3BuUBATL NPEACTABIICHUSA O BEPOATHOCTHO-CTATUCTUYCCKHUX 3aKOHOMEPHOCTAX B OKPYXKArOIIEM MHUPCE,
COBCPHICHCTBOBATb HHTCIUICKTYAJIBHBIC W PCEUYCBBIC YMCHHA ITYTEM 060T3.H_ICHI/IH MaTeMaTUu4ICCKOro
SA3bIKA, PA3BUTHUA JJOTUYCCKOI'O MBIIIJICHUS,

-IIO3HAKOMHUTHECA C OCHOBHBIMHU UJCAMH U MCTOAAMU MAaTEMATHYCCKOI'O aHaJIn3a.

IlnanupyemMblie pe3yabTAaThl OCBOCHHUSA Y4eOHOI0 Kypca ajredpa u Hayajia aHaJIu3a



Yray0/ieHHbIH YPOBEHb
st ycmemrHoro TPOAODKEHHsS OOpa3oBaHMsI MO CHEIHATBLHOCTSIM, CBSI3aHHBIM C  MPUKIIAJIHBIM
UCIONIb30BaHNEe MaTeMaTuku (1-i1 ypoBeHb MJIaHUPYEMBIX PE3YJIbTAaTOB), BBIMTYCKHUK HAYYMTbCH, a
TaK)Ke MOJYYUT BO3MOKHOCTH HAYYUTHCH TSI 00ECTIEUCHHsI YCIICITHOTO MPOOJIKEHHSI 00pa3oBaHuUs
[0 CIEHUATIBHOCTSAM, CBA3AHHBIM C OCYIIECTBICHHUEM HAYyYHOW M HCCIIEN0BATENIbCKON JESTENbHOCTU B
00JlacTU MaTEeMaTUKH W CMEXKHBIX HayK (2-# YpOBEHb IUIAHMPYEMBIX pE3YJbTAaTOB, BBIIEICHO
KYpCUgom).

JJIeMEHTHI TEOPHH MHOKECTB M MATEMATHUYECKOMH JIOTHKH

— CBOOOJHO OHepI/IpOBaTBl MOHITHSIMHA: MHO>ECTBO, ITyCTOE, KOHEUHOE U OECKOHEYHOE MHOKECTBA,

3JIEMEHT MHOXKECTBA, MIOJMHOXKECTBO, IEpEeCceUCHIE, 00BEAMHCHUE U PA3HOCTh MHOXKECTB;

MIPUMEHSTh YMCIIOBbIE MHOKECTBA Ha KOOPJMHATHOM MPSIMOM: OTPE30K, HHTEPBAJ, MOJTYUHTEPBAI,

MIPOMEXKYTOK C BBIKOJIOTOH TOYKOM, rpadpuueckoe npeacTaBieHue MHOXKECTB Ha KOOPIUHATHON

IUIOCKOCTH;

— TPOBEPATH MPUHAJJICKHOCTb 3JIEMEHTA MHOXKECTBY;

— HaXOJWTH NepecedcHre U 00bEAMHEHNE MHOXKECTB, B TO YHCJIC MPEACTABICHHBIX TPapUICeCKH Ha
YUCJIOBOM MPSIMOM M HA KOOPAMHATHOM INIOCKOCTH;

— 3a7aBaTh MHOKECTBA MEPEUUCICHUEM U XapAKTEPUCTUUECKUM CBOMCTBOM;

— ONEepUpOBATH MOHATUSMU: YTBEPKICHHUE, OTPULIAHUE YTBEPKACHUS, UICTUHHBIEC U JIOKHbBIE
YTBEPXKACHUS, TPUUMHA, CIIEJACTBHUE, YACTHBIN ciy4yail 00IIero yrBepKAeHUsI, KOHTPIPUMED;

— TPOBOJUTH JOKA3ATEIbHBIE PACCYKACHUS 11 000CHOBAHUSI UCTUHHOCTH YTBEP KICHHII.

— onepupoeamb NOHAMUEM onpe()eﬂenuﬂ, OCHOBHBIMU BUOAMU OI’IPEOQJZEHUIZ u meopem,
— NOHUMamb Cymsb KOCBEHHO20 60Ka3ameﬂbcm6a;
— onepupoeambvb NOHAMUAMU CHENMHO20 U HECHEMHO020 MHOoJcecmed,

—  NpUMEHAMb Memoo0 MamemMamu4eckol UHOYKYUuu 015 NPOBEOEHUS. PACCYICOEHULL U OOKA3AMENbCME U NPU Peulenuu
3a0au.

B HOBCC}IHeBHOﬁ KM3HU U TIPA U3YYCHHUH IPYTUX NIPEIAMETOB.

— HCIIOJIB30BaTh YHCJIIOBBIC MHOXECTBA HaA KOOpHHHaTHOﬁ HpﬂMOﬁ U Ha KOOpI[HH@.THOfI IJIOCKOCTH IJIs1
OIMMCAaHUs PCAJbHBIX ITPOLCCCOB U HBHCHHﬁ;

— HNPOBOAUTH NOKA3aTCIIbHBIC PACCYKIACHHUA B CUTyallUAX HOBCCHHCBHOﬁ JKU3HU, IIPpAU PCIICHUU 3a1a1
U3 APYrUX NPeAMETOB.

—  UCHONb308AMb MEOPEMUKO-MHONCECMBEHHIU A3bIK U SA3bIK JI02UKU OJIs ONUCAHUSL PeANbHbIX NPOYECCO8 U SGAEHULL, NPU
peutenuu 3a0a4 Opyeux yueOHvix npeomemos.

Yncsia M BbIPAKEHUS

— CBOOOJHO OIIEPUPOBATH MOHATHSIMU: HATYPAITBHOE YKCII0, MHOXKECTBO HATYPATBHBIX YHCEI, IIEJI0C
YHCII0, MHOXKECTBO IEJIBIX YHCEII, OOBIKHOBEHHAS IPO0b, NECATUYHAS APOOh, CMEIIAHHOE YUCIIO,
paHI/IOHaJ'IBHOe YHCJI0O, MHOXXECTBO paHI/IOHaJ'II)HI)IX YHUCell, I/IppaHI/IOHaJ'II)HOC YqHucio, KOpeHI) CTCIICHHU
n, ACUCTBUTEIHLHOE YMCIIO, MHOXKECTBO JICHCTBUTEBHBIX YHCEII, TEOMETPUYECCKAs HHTEPIPETAIIHS
HaTypa.TII)HI)IX, I CIbIX, paHI/IOHaJ'II)HBIX, )IGI\/’ICTBI/ITGJ'II)HI)IX YUCCII,

— TOHHMMAaTh U OOBSCHATH PA3HUILY MEXK/Y TTO3HIIMOHHOMN U HETIO3UITMOHHON CHCTEMaMH 3aITUCH
YHCEIL,

— TEPEeBOJUTH YMCIIA U3 OJJHON CHCTEMbI 3aITUCH (CHCTEMBI CUUCIICHHS ) B IPYTYIO;

— JIOKa3bIBaTh M UCIOJIb30BaTh MPU3HAKHU JICITUMOCTH CYMMBbI M TPOU3BEICHHS TIPU BBIOJHEHUN
BBIUUCIICHUI U PEIIICHUU 3a/1a4;

— BBIIIOJIHATH OprrJ'IeHI/Ie paHI/IOHaJ'IBHI)IX nu I/IppaHI/IOHaJ'II)HBIX qHUCCII C SaHaHHOI\/'I TOYHOCTBIO,

— CpaBHI/IBaTB )IeI\/'ICTBI/ITeJ'H)HBIe qHucia paSHBIMI/I CHOCO6aMI/I;

1 3)_IGCL " faJjiee: 3HaTb OIIPEACICHUC TIOHATHSA, 3HATh U YMCThb 000CHOBBIBATH CBOMCTBA (HpI/ISHaKI/I, €CJIM OHHU GCTI)) IIOHATHA,
XapaKTCepU30BaTh CBA3U C APYT'UMU IOHATUAMU, NIPEACTABIIAA OAHO NMOHATHUEC KaK 4aCTh LCJIOCTHOI'O KOMILJIICKCA,
HCIIOJIB30BaTh IIOHATHE U €r0 CBOKMCTBA IIpyu NPpOBEACHUN paCCY)K,HCHPIﬁ, J0Ka3aTeJIbCTB, pCIUICHUU 3a/1a4.



—  YHOpSIOYMBATH YHCIIA, 3AFCAHHEIE B BIIe OOBIKHOBEHHOW U IECATUYHON ApoOH, dnca,
3amMcaHHbIC C UCIIOIB30BaHUEM apu(PMETHUECKOTO KBAIPaTHOTO KOPHS, KOPHEW CTENeHU OoJIbIe
BTOPOM;

— Haxoauts HOJ/] 1 HOK pa3HbiMu crioco0amMu 1 UCTIONIb30BaTh UX MPH PEIICHUH 3a/1a4;

— BBIIIOJHATH BBIYUCIICHUA U HpeO6pa3OBaHI/I$I BBIpa)I(eHPIﬁ, COZCpKAIINX HeﬁCTBHTeHBHBIe qucia, B
TOM YHUCJIC KOPHU HATYPAJIbHbBIX CTCHeHeﬁ;

—  BBIIIOJIHATH CTaHI[apTHBIe TOXIACCTBCHHBIC HpeO6pa3OBaHI/I$I TpI/II‘OHOMeTpI/I‘-ICCKI/IX,
norapu(pMHUECKUX, CTETICHHBIX, UPPALMOHATIBHBIX BBIPAKECHUH.

—  €B0000HO ONEPUPOBAMDb YUCIOBBIMU MHONCECMBEAMU NPU PEUleHUl 3a0ay;

—  NOHUMAaMb NPUYUHBL U OCHOBHBLE UOEU PACUWUPEHUSL YUCTIOBbIX MHONCECNS,

—  81ademsb OCHOBHIMU NOHAMUAMU MEOPUL OeTUMOCTU NPU PeUuleHUU CIMAaHOAPMHbIX 340ay,

—  umemb 6a308ble NPEOCMABLEHUS. O MHOJICECMEE KOMNIEKCHbIX YUCE]L;

—  C80060OHO GbINONHSMb MONCOECHBEHHbIE NPEOOPAZ08AHUSL MPULOHOMEMPUUECKUX, T102APUDMUYECKUX, CHIENEHHbIX
BLIPAJICECHULL,

—  enadems opmynoul bunoma Heromona,

—  npuMeHsmb Npu peuieHuy 3a0ay meopemy o auneunom npeocmaesienuu HOJ, Kumaiickyio meopemy 06 ocmamiax,
Manyro meopemy @epma;

—  NpUMEeHAMb NPU peuleHul 3a0ay meopemuKo-yuciossie QYHKYuu,

—  NpUMEeHsAMb NPU peuleHul 3a0ay yentvie Opoou, MHO2OULEHbl ¢ OCUCMEUMETbHBIMU U YebIMU KO3pduyuenmamu;

—  81a0emsb NOHAMUAMU: NPUBOOUMBLI U HENPUBOOUMDBILL MHO2OUNEHDL, NPUMEHAMb UX NPU PeleHUul 3a0ay,

—  npumenams npu peuwienuu 3a0ay OcHo8HYI0 meopemy anzebpul, npocmeliuiue GYHKYUU KOMIIEKCHOU NepeMeHHOt KaK
2eomempudeckue npeoopa3oeanus.

B noBceqHeBHOM KU3HHU U NIPH U3YYEHHUH APYIUX MPeIMETOB:

—  BBINIOJIHATH U OOBSCHATH PE3YJIbTAaThl CPABHEHUS PE3Y/IbTATOB BBIUMCICHUN IIPU PELICHUN
IMPAaKTUYCCKUX 3aaa4, B TOM YHUCJIIC HpI/I6JII/DK€HHI>IX BBI‘IHCJIGHPIﬁ, HCIIOJIb3YS pa3HLBIC CIOCOOBI
CPAaBHEHUMU;

—  3aIMUCBIBATh, CPABHUBATb, OKPYIJIATH YHCIIOBBIC IAHHBIE;

— HCIOJb30BaTh PEAbHbIC BEJIMUMHBI B Pa3JIMYHBIX CUCTEMAaX U3MEPEHUS,

— COCTaBJIATH U OLIEHUBATh PA3HBIMH CIIOCOOAMU YUCIIOBBIE BBIPAKEHUS IIPU PELICHUN MPAKTUUYECKUX
3aJ1a4 U 3a]1a4 U3 IpYruX y4yeOHbIX MPEIMETOB.

YpaBHeHUsi U HepaBeHCTBaA

— (CB000OAHO OmEepUpPOBaTh NOHATUAMU: YpaBHEHNE, HEPABEHCTBO, PABHOCUJIbHBIE YPaBHEHUS U
HEPABEHCTBA, YPaBHEHHUE, ABJIAIOLIEECS CIEACTBUEM APYIOro ypaBHEHUs, ypaBHEHUS,
paBHOCI/IJ'IBHBIe Ha MHOX>KXCCTBC, paBHOCI/IJ'IBHBIe Hp606p8.30BaHI/I}I ypaBHeHPIfI;

— peuiath pa3Hble BUJIbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM UHUCJIE HEKOTOPHIE YPABHEHMUSI
TpeTbell M YeTBepTOil cTeneHeil, JpoOHO-pallMOHAIbHBIE U HPPALIMOHAIIBHBIE;

— pelaTb OCHOBHbBIE THUIIbI TOKAa3aTeIbHBIX, JJOTapU(PMUIECKUX, UPPALIUOHAIBHBIX, CTEIIEHHBIX
YpaBHEHUI U HEPABEHCTB,0BJIAJIETh CTAHJAPTHBIMU METOIAMHU UX PELICHUH, U IPUMEHSATh UX IIPU
pelIeHny 3a1ay;

— TIPUMEHATH TeopeMy be3y K peleHno ypaBHEeHN;

— IPUMEHATH TeopeMy Buera s peneHnst HEKOTOPhIX YPaBHEHUM CTEIIEHHU BBIILIE BTOPO;

— TOHHMMATh CMBICI TEOPEM O PAaBHOCHIIBHBIX M HEPABHOCUIIBHBIX TPE0Opa30BaHUAX YpaBHEHUN U
YMETb UX JI0Ka3bIBaTh;

— BJIaJETh METOJAMHU PEIICHUS YPAaBHEHUHN, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh METOJ]
pelieHrs 1 000CHOBBIBaTh CBOW BHIOOD;

— HCIIOJIb30BaTh METO/I MHTEPBAJIOB JUIsl pEIIECHHs] HEPABEHCTB, B TOM UHKCIIEe JPOOHO-paIlliOHATbHBIX
Y BKJIIOYAIOUINX B c€0s1 UppAllMOHAIbHBIE BRIPAKEHUS;

— pemath anredpanyecKue ypaBHEHUS U HEPABEHCTBA U UX CHCTEMBI C TapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTOdaMu;

— BJIAJAETh Pa3HbIMHM METOJAMU JJOKA3aTeIbCTBA HEPABEHCTB;



peuiaTh ypaBHEHHMS B LENIBIX YHCIIAX;

n300pakaTh Ha IJIOCKOCTH MHOXECTBA, 33/1aBa€Mbl€ YPABHEHUSIMH, HEPABEHCTBAMHU U UX
CUCTEMaMU;

CBOOO/THO MCIIOJIb30BaTh TOKECTBEHHBIE MMPEOOPA30BAHMSI [P PEILICHUN YPABHEHUH U CUCTEM

YpaBHEHUH.

€80000HO onpedenams Mun u 8b1OUPaAMs Memoo peuleHus NOKA3AMeNbHbIX U T02APUPMUIECKUX YPAGHEHUTI U
Hepasencme, UpPAYUOHATLHBIX YPAGHEHU U HEPABEHCTNG, PUSOHOMEMPUYECKUX YPASHEHUL U HEPABEHCNG, UX CUCTEM,
€80600HO pewamy cucmemsl TUHEHbIX YPABHEHU,

peuwiams 0CHOGHbIe MUNbl YPAGHEHUll U HEPABEHCME ¢ NAPAMEMPAMIL

npumeHamy npu pewenuu 3a0aq Hepasencmea Kowu — Bynaxoeckoeo, Bepryniu.

B noBceqHeBHOM KH3HHA U MpU U3YYCHUH NPYTIUX NIPEIMETOB:

COCTaBJISITh M PEIIATh YPAaBHEHUs, HEPABEHCTBA, MX CUCTEMbI IPU PEIICHUU 33134 U3 APYTUX
YUEOHBIX MIPEIMETOB;

BBINOJIHATH OIEHKY TIPaBIONOI00Ms pe3ylIbTaTOB, MOJIYYaeMbIX TP PEIICHHH PA3TUYHBIX
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM, IIPH PEIICHUHU 3a71a4 U3 IPYTHX YYCOHBIX MMPEIMETOB;
COCTaBJISITh M PEIIATh YPAaBHEHUS U HEPABEHCTBA C MMapaMeTpaMu IIPH PEIICHUH 3a7a49 U3 JPYTUX
Y4eOHBIX TIPEIMETOB;

COCTaBJISITh YPaBHEHHE, HEPABCHCTBO WIIH UX CHCTEMY, OTMCHIBAIOIINE PEaThbHYIO0 CUTYAIHIO HITH
MPUKIIAJHYIO 32]1a4y, HHTEPIPETUPOBATH MOJTyYCHHBIC PE3YJIbTaThI,

UCIIO0JIB30BAaTh MPOTPAMMHBIE CPEJICTBA P PEIICHUH OTIEIBHBIX KIACCOB YPAaBHEHHUN U

HCPABCHCTB.

DYHKIUUHA

Brnaners noHATHAMU: 3aBUCUMOCTb BEJIMUYUH, QYHKIIMS, apryMEHT U 3HaueHue QyHKIMH, 001acTh
OIIpeJIeJIEHUs] 1 MHOKECTBO 3HaueHUH QyHKIMHU, TpaduK 3aBUCUMOCTH, rpaduK (yHKIMHU, HYJIN
(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA YUCIIOBOM IPOMEXYTKE, YObIBAaHHE Ha
YHCIOBOM ITPOMEXYTKE, HauOoJIbllee U HaMMEHbIlIee 3HaYeHUs (PYHKIIMU Ha YKCIOBOM
MIPOMEXYTKE, Nepuoanueckast pyHKINs, NEPUO, YETHAS U HeueTHask (PYHKIUHU; IPUMEHSATh 3TH
MIOHATUSA IIPU PELLICHUH 3a/1a4;

BJIa/IETh MOHATHEM: CTENIEHHAs! PYHKIIMS; CTPOUTD €€ rpa@uK U NPUMEHSATh CBOMCTBA CTENIEHHOM
(GYHKIMH NpU pELIeHUH 3a/1a4;

BJIAJIETh MOHATUSAMU: TIOKA3aTeNIbHAs (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX rpauKU U IPUMEHSATh
CBOMCTBA MMOKa3aTeNbHON (DYHKIIMU P PEIICHUH 3a/1a4;

BJIQ/IETh MOHATHEM: JJorapudmuueckas QyHKINS; CTPOUTH €€ rpauK UIPUMEHSATh CBOMCTBA
norapupmMuuecKoi GyHKIIMM IPU PELIeHNH 3a/1aY;

BJIa/IETh MTOHATHEM: TPUTOHOMETpHUECKHUE (PYHKIIUHU; CTPOUTH UX TpapuKy UIIPUMEHSATH CBOICTBA
TPUTOHOMETPUUECKUX (YHKIHH NPU pelIeHnH 3a/1ay;

BJIAJIETh MOHATHEM: 00paTHas (PYHKIMS; MPUMEHATh 3TO NOHATHE MIPH PELLICHUH 3a]a4;
NPUMEHSATH [TPH PELLICHUH 337a4 CBOMCTBA (DYHKIIMHA: YETHOCTh, IEPHUOAUYHOCTD, OTPAHUYEHHOCTH;
MPUMEHSTH [IPH PELICHUH 3a7a4 NpeodpazoBaHus rpaduKoB QyHKIHI;

BJIAJIETh MOHATUSMU: YUCIIOBBIE TTOCIIEA0BATEILHOCTH, apu(pMeTHIecKas 1 reoMeTpuiecKas
IIPOrPECCUM;

MIPUMEHSTDH [IPU PELICHUHU 3a]1a4 CBOMCTBA U MPU3HAKHU apU(PMETHUECKON 1 TeOMETPHUUECKOM
MIPOrPECCUI.

61a0emb NOHAMUCM: acumnmoma, nPpUMeHANnb eco npu peuleHuu 361()(1’4,'

NPUMEHAMb MEmMOObl peueHuss NPOCMeUmux Oup@epenyuanbiblx YpasHeHull nepeoco U 6mMopo2o NOpsAOKos.

B noBceqHeBHOM KU3HHM U NIPH M3YYEHUH JAPYTUX Y4eOHBIX MPEAMETOB:

OTIpeAeNAThH MO0 rpad)vKaM U UCMONIB30BATh JJIs PEIICHUS MPUKIATHBIX 3a/1a4 CBOWCTBA PeaTbHBIX
MIPOLIECCOB U 3aBUCHUMOCTEN (HauOOIbIINe U HAUMEHbBIIINE 3HAYSHHS, TPOMEKYTKH BO3PACTAHHUS U
yOBIBaHUS, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, ACUMIITOTHI, TOUKH Ieperunoda, nepuos u T.11.),
WHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON CHUTYyalUU;.



OIIpeNIeNIATh MO0 TpaduKaM MPOCTEHIITNE XapaKTEPUCTUKH MTEPUOANIECKUX MTPOLIECCOB B OMOJIOTHH,
HSKOHOMHKE, MYy3bIKE, PAAHOCBS3HU U T. I1. (AMIUIUTYa, IEPUO U T.I1.).

dnemenmovl MamemMamuyecKo20 aHaau3d

Brnaners nonstrem: 0eCKOHEUHO YObIBaIOIIAsi TEOMETPUYECKasi IPOrPECcCUs U MPUMEHSTH €ro Mpu
pEILICHUH 33]a4;

MPUMEHSITD JUISl PEIICHUS 3a]1a4 TEOPHUIO MPEIEIIOB;

BJIQ/IETh MOHATUSIMH: OECKOHEUHO OOJIBIIINE YHCIOBBIE MTOCIEI0BATEIbHOCTH U OECKOHEYHO Mallble
YHCIIOBBIE MTOCIIEA0BATEILHOCTH; CPAaBHUBATh OECKOHEUHO OO0JIbIINE U OECKOHEUYHO Mallble
MOCJIEIOBATEIbHOCTH;

BJIQ/IETh MOHATUSIMU: NIPOU3BOIHAS (DYHKIIUU B TOUKE, IPOU3BOIHAS (DYHKIIUY;

BBIUUCIISTH MPOU3BOAHBIC 3JIEMEHTAPHBIX (QYHKIIMI U UX KOMOWHAIMIA;

UCCIIeI0BaTh (PYHKIIMU HA MOHOTOHHOCTH U 9KCTPEMYMBI;

CTPOUTH rpauKu U MPUMEHATH X K PEIICHUIO 33a]a4, B TOM YHCIIE C TapaMeTPOM;

BJIAJICTh MMOHATUEM: KacaTelbHas K TpaguKy GyHKINN; TPUMEHSTD €0 MPH PELICHUH 33]1ay;
BJIAJICTh MMOHATUSAMU: IEPBOOOpa3Hasi, ONPeIeIeHHBIA HHTErpal;

npuMeHsTh Teopemy HproToHa-JleiiOHuIa u e€ cieAcTBUs s peIIeHus 3a/1a4.

€80000HO 611a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 AHANU3A O/ BbIYUCTIEHUS
NPOU3B00HBIX PYHKYUU OOHOU NEPEMEHHOLL,

C80000HO NPUMEHAMb ANNAPAM MAMEMAMUYEeCcK020 aHaIU3d OJisl UCCIeO08AHUsSL PYHKYULL U
HOCMpOeHUs 2paghuKos, 8 MoMm YUCie UCCLe008aHUe HA BbINYKIOCb,

onepuposams noHamMuem nepeooopasHoul 0Jisl peulenus 3a0ay,

081a0emb OCHOBHbIMU c8edeHuaMU 06 unmezpane Horomona-Jleiibnuya u e2o npocmeriuiux
NpUMEHEeHUl;

onepuposamv ¢ CMaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbICULUX NOPAOKOB,

NPUMEHAMb NPU peuleHuU 3a0a4 C0tCMEa HenpepbleHblX OYHKYUIL,

NPUMEHAMb NPU peulenuu 3a0a4 meopemsvl Betiepuwmpacca;

8bINOIHAMb NPUOTUNHCEHHBIE BLIYUCTEHUS (MEMOObl peueHUs] YPAGHEHULL, 8bIYUCIeHUs
OnpeoeleHH020 UHmezspana);

NPUMEHAMb NPULONACEHUE NPOUIBOOHOLL U ONPedesleHHO20 UHMe2pala K peuleHuio 3a0ay
ecmecmeo3Hanusl,

61a0emsb NOHAMUAMU. 8MOPAsl NPOU3BOOHAS, BLINYKIOCIb 2PAPUKO8 PYHKYUU, UCCTIed08amb
@yHKYUIO HA BBINYKIOCD.

B noBceHeBHOM KU3HM M TIPU M3YYEHHHU APYTUX YUeOHBIX NIPeAMeTOB:
- pelarh NPUKIIAJAHbIE 3a]jaul U3 OMOJIOTHH, GU3UKH, XUMHUH, SKOHOMHMKH U IPYTUX MPEIMETOB,

CBSI3aHHBIE C UCCIIEIOBAHUEM XapPAKTEPUCTUK MTPOLECCOB, HHTEPIPETUPOBATH MOTYyUECHHbIE
pE3yJIbTaTHI.

KoMOnHATOPHKA, BEPOSITHOCTH M CTATHCTHKA, JJOTHKA U Teopus Fpa(DOB

OnepupoBaTh OCHOBHBIMHU ONHCATENbHBIMU XapaKTEPUCTUKAMU YHCTOBOTO HAOOPA; MOHATHSIMMU:
reHepaibHasi COBOKYITHOCTh M BBIOOPKA;

OTIEpUPOBATH MOHATHAMHU: YaCTOTA U BEPOSTHOCTH COOBITHS, CyMMa U MPOU3BEICHUE
BEPOSTHOCTEN; BEIYUCIISATH BEPOSITHOCTU COOBITHI Ha OCHOBE MOJICYETa YHCIa UCXO/I0B;

BJIa/IETh OCHOBHBIMU MOHATUSAMU KOMOWHATOPUKU U IPUMEHSTh UX MPHU PELICHUU 33]1aY;

UMETh MPEJCTaBlIeHnE 00 OCHOBaX TEOPUHU BEPOSATHOCTEH;

UMETh MPEJCTABIIEHUE O JUCKPETHBIX U HEMPEPHIBHBIX CIYYalHBIX BETMYMHAX U PACHPEICIICHUSX,
0 HE3aBUCUMOCTH CIIy4allHbIX BEJIUYNH;

MMETH MPECTABIEHUE O MATEMAaTHUECKOM OXKUAAHUM U JUCTIEPCUU CITyYalHbIX BEIWUYUH;

UMETh MPEJCTABIEHNE O COBMECTHBIX PACHPEIEIICHUSAX CIy4YalHbIX BEIMYUH;

MOHMMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSITHOCTEN;
UMETh NMPEJCTABIEHUE O HOPMAIbHOM PACIIPEIETICHUH U TPUMEpPax HOPMaJIbHO paclpeeeHHbIX
CIIyYalHBIX BEJIUYHH;

MMETH MPECTABIEHUE O KOPPEIALUH CIydailHbIX BEJIUYMH.



—  umemv npedcmasieHue 0 YeHmMpaibHoOU NPeoeibHOl meopeme;

—  umemb npedcmasierue 0 8bl00POUHOM KOIPPuyueHme Koppersyuu u IUHeluHoU pecpeccuu;

—  uMemb npeocmasierue 0 CMAmuUCMu4ecKux eunome3ax u npogepke CMamucmu4eckol 2unomesbl, o
cmamucmuke Kpumepus u eé€ yposHe 3HAUUMOCMIUL,

—  umemvb npedcmasierue 0 C85A3U IMNUPULECKUX U MeopemuUyecKux pacnpeoeieHull;

—  umemv npedcmasierue 0 KOOUPOSAHUU, 0BOUYHOU 3aNUCU, OBOUYHOM Oepese;

—  nademsb OCHOBHbIMU NOHAMUAMU 2pados (2pagh, eepuiuna, pedpo, cmenelnsb 8epuluHbL, NYMb 8
epage) u npumeHsmMb UX NPU peueHul 3a0ay;

—  umMemb npeodcmasieHue 0 0epesvbsx U NPUMEHAMb €20 NPU PeueHul 3a0ai,

—  81a0emb NOHAMUEM. C8A3HOCb, NPUMEHAMb KOMIOHEHMbL C8A3HOCMU NPU PeueHUl 3a0ay;

— ocywecmenams nymu no péopam, oo6xo0sl péoep u sepuiur cpaga;

—  umems npedcmasierue o Juneposom u I amuibmono8om nymu, umems npeocmasienue o
mpyoHocmu 3a0ayu Haxodcoenus: I amuromonoga nymu,

—  81a0emb NOHAMUAMU. KOHEUHble CUEMHbIE MHOJNCECMBA, CUEMHble MHOJNCeCmea, NPUMEHIMb Npu
peuieHuu 3a0a4,

—  NPUMEHSMb Memoo0 MAmemMamu4eckou UHOYKYUU,

—  npumeHamv npunHyun {upuxie npu peweHuu 3a0ad.

B noBceHeBHOM KU3HHM M TIPH U3YYEHHH APYTUX YUEOHBIX MPEIMETOB:

- BBIYUCJIATH WM OLICHUBATh BEPOSITHOCTH COOBITUI B PEATbHOM JKU3HHU;

- BBIOMpaTh METO/IbI TIOJIXO/ISIIIETO MPEICTABICHUS U 00pa0OTKU JaHHBIX.

TexcroBble 3a1a4n

— Pemarte pa3Hble 3a1aun NOBBILIEHHON TPYAHOCTH;

— aHAJIU3MPOBATh YCIOBUE 33Ja4H, BBIOUPATh ONTUMAJIbHBIA METOJ] PELICHUS 3a1a4H, paccCMaTpuBas
pa3IMYHbIE METO/IbI;

— CTPOMTb MOJIEJIb PELICHHUS 3a7a4M, IPOBOIUTH JOKA3aTeIbHbIE PACCYKICHUS IIPU PEILICHUN 3aJauy;

— peluathb 3aJau4u, TpeOyroue nepedopa BApUaHTOB, IPOBEPKH YCIOBHIA, BBIOOpA ONTUMAIBHOTO
pe3yibTara;

— aHAJIU3UPOBATh U UHTEPIIPETUPOBATH [1OJIYUEHHBIE PEIICHUS B KOHTEKCTE YCIOBUSA 3a/1a4H,
BBIOMpATh PELIEHMs], HE IPOTUBOPEYAIUE KOHTEKCTY;

— MEePEeBOAUTH MPH PEIICHUH 3a/1a4d HHPOPMALIUIO U3 OJHON (OPMBI 3alMCH B IPYTYIO, HCIIOIB3Ys
IIPU HEOOXOIMMOCTH CXEMbI, TAOIHIIbI, FpaduKHU, TUarpaMMBl.

B noBceiHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:

— pelaTh NPaKTUYECKUE 3a7a4u U 337a4u U3 APYTUX NPEIMETOB.

Hcropust H METOAbI MATEMATHKH

— Hmets npejicTaBiieHUe O BKJIA/IC BBIIAIONIMXCSA MATEMATHKOB B Pa3BUTHE HAYKH;

— TOHHMATh POJIb MAaTEMaTHKH B pa3BuTHH Poccuu;

—  HCIIOJIb30BaTh OCHOBHBIEC METO/IbI JOKA3aTEIbCTBA, IIPOBOANTH J0KA3aTEIIHCTBO U BBHITIOIHSTH
OIPOBEPIKEHUE;

— TMPUMEHSATh OCHOBHBIC METO/IbI PEIICHUSI MATEMAaTHYECKUX 33]1ay;

— Ha OCHOBE MaTEeMaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOJIC XapaKTEPU30BaTh KPACOTy U
COBEPILEHCTBO OKPYKAIOIIIEr0 MUPa U IPOU3BEICHUS UCKYCCTBA;

— MPHUMEHSATH MPOCTEHINNE MPOTrPaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHHKAI[HOHHBIEC CHCTEMBI
NPU PEIICHUN MaTEeMaTHYeCKHX 3a7ay;

—  TOJIb30BAThCS MPHUKIAIHBIME ITPOrPaMMaMHU M MPOrPaMMaMK CUMBOJIBHBIX BEIYUCICHHH TS
HCCIIE0OBAHNS MATEMATHIECKUX O0BEKTOB;

—  NPUMEHSIMb MAMEMAMUYECKUEe 3HAHUSL K UCCIe008AHUIO OKPYICAIOWE20 MUPA (MOOeIUPOBaAHUe
Quszuueckux npoyeccos, 3a0a4u IKOHOMUKLU,).

IInanupyemble pe3yJbTaThl 0CBOCHHS Y4e0OHOr0 Kypca reoMeTpuu
Yray0JieHHbI yPOBEHb

I'eomerpus



BJIa,Z[GTb reOMCTPUICCKUMU MMOHATUAMU ITPHU PCIICHUUN 3a/1a4 U IMTPOBCACHUUN MATCMATUUCCKHX
pacCyXIeHHUI;

CaMOCTOATCIIbHO q)OpMy.]II/IPOBaTL OnpeCaACICHUA TCOMCTPUICCKHUX (I)I/Il“yp, BbBIABUT'ATh T'HIIOTE3HI O
HOBBIX CBOMCTBAX UM NMPU3HAKAX T€OMETPUYECKUX (HUTYp 1 0OOCHOBBIBATH WJIM OIPOBEPraTh UX,
0000111aTh MM KOHKPETU3UPOBAThH PE3YJIbTAaThl HA HOBBIE KJIACCHI (PUTYp, TPOBOIUTH B HECIIOKHBIX
ClIydasx KjJacCU(PpHUKaIuio (GUTYyp MO pa3IndHbIM OCHOBAHUSM;

UCCIIEIOBATh YePTEKH, BKIIOUasi KOMOMHAIUU (GUTYp, U3BIEKATh, HHTEPIIPETUPOBATH U
peoOpa3oBbIBaTh MHGOPMAIUIO, IPECTABICHHYIO Ha YepTexax;

pemaTh 3aJja4l reOMETPUIECKOT0 COJIEP KaHUs, B TOM YKCJIE B CUTYalMsIX, KOTJa aITOPUTM
pEIIeHUs He CIIeyeT SIBHO U3 YCIOBHUS, BBIMOIHATH HEOOXOAUMBIE JIJISl PELICHUS 3a1a4
AOHNOJHHUTCIBHBIC IMTOCTPOCHUSA, UCCIICA0OBATH BO3BMOXKXHOCTD ITPUMCHCHU A TCOPEM U q)OpMy.]I JJIsA
pelieHus 3a1ay;

yMeTb (DOPMYIHPOBATH U TOKA3HIBATH TEOMETPUICCKIE YTBEPIKICHHS;

BJIQ/IETh MOHATUSIMH CTEPEOMETPUU: TTPU3Ma, MapalIeNeuIe]], IMpaMuia, TeTpa’ip;

HUMCTHh NPCACTABIICHUSA 00 akcuomMax CTCPCOMCTPHU U CICACTBUAX U3 HUX U YMCTb IIPUMCHATH UX
MIpH pELICHUH 33]1aY;

YMCTb CTPOUTH CCUCHUA MHOT'OI'PAaHHUKOB C UCIIOJIB30BAHUCM PA3JIMYHBIX MCTOJ0B, B TOM YUCJIC
METO/Ia CIIEJIOB;

HUMCETHh NPCACTABIICHUC O CKPCIIUBAOMINXCA IIPAMBIX B IIPOCTPAHCTBEC U YMCTb HAXOJUTH YI'OJI U
paccTosiHue MEXy HUMU;

IIPUMEHATH TEOPEMBI O MAPAJUIEIBHOCTHU MIPSAMBIX U IIJIOCKOCTEM B IPOCTPAHCTBE IIPU PELICHUN
3azauy;

YMETh IPUMEHSTH MapajlieIbHOE TPOSKTHPOBAHUE JUTSI U300pakeHus: PUryp;

YMETb MIPUMEHSTH MEPIEHAUKYISIPHOCTH MPSAMOU U TIIOCKOCTH MPHU PELICHUH 3a/1a4;

BJIAACTH MOHATUAMU OPTOTOHAJIBHOI'O IMPOCKTHUPOBAHUSA, HAKIIOHHBIX U UX HpOGKLIHI)i, YMCTb
MIPUMEHSITh TEOPEMY O TpeX MEePHEHAUKYISIpax Mpu PEeLUICHUH 3a/1a4;

BJIQJICTh MOHITUSMH PACCTOSTHHE MEXTY (GUTYpaMH B IPOCTPAHCTBE, OOIIETO MEPICHIUKYIIIpa
JIBYX CKPEIIMBAIOIINXCS MPSAMBIX U YMETh IPUMEHSATH UX MPHU PEIICHUH 33]1aY;

BJIAACTDH ITOHATUCM YTI'OJI MCKAY HpﬂMOfI " IJIOCKOCTBIO U YMETh IIPUMCHATD €T0 IMPU PCUHICHUHA
3azauy;

BJIAACTDH MOHATUAMU ABYTI'PAHHOI'O yTIJia, yrijla MEXKAY IJIOCKOCTAMU, HCPICHAUKYIAPHBIX
MJIOCKOCTEN U YMETh IPUMEHATh UX MPHU PELLIEHUH 33]1a4;

BJIAACTH MMOHATUAMU IIPpU3Ma, ITapaAJUICTICIIUIICAa U IPUMCHATD CBOMCTBA napauicjienmnc/aa npu
pelIeHny 3a/1ay;

BJIAACTDH MMOHATUCM MMPAMOYT'OJIBHOT'O IMapauICICIIMIICAa U TPUMCHATD €TI0 ITPU pCHICHUHA 3aJ1a4;
BJIAJIETh OHATUSAMHU MUPAMUbl, BUJIOB TUPaAMUJ, SJIEMEHTOB NTPaBUIbHON MUPAMHUIBI U YMETh
IIPUMEHATH UX IIPU PELICHUN 3a1a4;

umems npedcmasienue o meopeme Jiliepa, TPAaBUIbHBIX MHOTOTpaHHUKAX;

BJIaACTh IIOHATHUEM ILJIOIIaaH HOBerHOCTefI MHOT'OI'PaHHUKOB U YMETH NPHUMECHSAITDH €TI0 IIpUu
pelIeHny 3a/1ay;

BJIQ/IETh MOHATUSIMU Te€Jla BpaIlleHHs], CEUEeHUs LWIMH/Ipa, KOHYCca, 1apa U cepbl U yMETb
MIPUMEHATH UX NIPU PEUICHUU 33]1a4;

BJIAZCTH ITOHATUEM KAaCaTCIIBHBIX MIPAMBIX U IUIOCKOCTEHN U YMETb IIPUMCHATE €T0 IMPU PCHICHUA
3a/1ay4;

HUMCETHh NIPEACTABJICHUA O BIIMCAHHBIX W OITMCAHHBIX C(bean N YMCTb IIPUMCHATH UX NP PCIICHHUN
3a/1ay4;

BJIaACTH NOHATUIMU O6’BeMa, 00BEMOB MHOT'OI'paHHUKOB, TCJI BpallICHUSA U IPUMCHATH UX IIPpH
pelIeHny 3a/1ay;

HUMCETH NPEACTABJICHUE O Pa3BEPTKE HMUIIMHAPA U KOHYCA, IJI0Iaad MOBEPXHOCTHU HUJIIMHAPA U
KOHYCa M YMETh PUMEHSTh €r0 P PELICHUH 33]1aY;

MMETh MPEeJCTaBIIEHUE O MIoUaau chepbl U YMETh IPUMEHSATDH €ro IPU PEelIeHUH 3aa4;

yYMETb peliaTh 3aa4d Ha KOMOMHAIIMY MHOTOTPAHHUKOB U TEJ BPAIICHHUS,

HUMETHh NIPEACTABIICHUC O HO}IO6I/II/I B IIPOCTPAHCTBC U YMCTh PCUIATH 3a1a4i Ha OTHOIICHUEC 00BEMOB
Y TUTOIIA/Ie! TTOBEPXHOCTEH MOAOOHBIX QHUTYD.

umemsv npedcmasienue 00 aKkCUOMamu4ecKkom memooe;



—  81ademv NOHAMUEM 2eOMeMPUYecKue Mecma modex 8 NPOCMpancmee U ymems NpUMeHsmy e20 O
peuieHus 3a0ay;

—  yMemb NpUMeHams OJi peulerus 3a0ay C8OUCMEa NIOCKUX U O8Y2PAHHBIX Y2TI08MPEXSPAHHO20 Yeid,
meopembl KOCUHYCO8 U CUHYCO8 O] MPexePaHHOo20 yaad;

—  81adems nousAmMueM NepneHOUKYIAPHOe ceyerue NPUMblL U yMens NPUMEHIMb €20 NPU peuleHuu
3a0ay;

—  umemsv npedcmasgierue 0 080UCMEEHHOCU NPABUTLHBIX MHO202DAHHUKOS,

—  81a0emvb NOHAMUAMU YEHMPATLHO20 NPOEKMUPOBAHUS U NAPALLETbHO20 NPOEKMUPOBAHUSA U
APUMEHAMb UX NPU NOCMPOEHUU CeYeHUll MHO20SPAHHUKO8 MemOOOM NPOEKYUll,

—  umemsv npedCmasieHue 0 pa3gepmKe MHO20SPAHHUKA U Kpamyaiuiem nymu Ha n08epxXHOCmuU
MHO202DAHHUKA,

—  umemsv npedcmagieHue 0 KOHUYECKUX Ce4eHUsX,

—  umemsv npedcmasgierue 0 Kacarowuxcs cghepax u KomMoOuHayuu men 8pawyeHus: U ymems nPpUMeHsImy
€20 npu peueHuu 3a0ay,

—  NpumeHaAmb NPU peuleHul 3a0a4 Gopmyny paccmosHus Om moyku 00 NIOCKOCMU,

—  81ademv paszHbIMU CnoCoOaAMU 3A0aHUs NPAMOU YPAGHEHUAMU U YMeMb NPUMEHAMb UX NpU
peutenuu 3a0a4;

—  NpUMeHsmb Npu peuteHul 3a0a4 U 00KA3amenbCnmee meopem eKmopHbuill Memoo u Memoo
KOOpOuHam;

—  umems npedcmasgierue 0o axcuomax oovema, NPUMeHAMb opmyIbl 00beMO8 NPAMOY20IbHO2O
napasnnenenuneodq, NPUsMsl U NUPAMUObL, Mempa’0pa npu peueHuu 3a0ay,

—  npumeHsmb meopemvl 00 OMHOULEHUSIX 00BbEMO8 NPpU peulenuy 3a0au;

—  npumeHsmb unmezpa 0Jis 8bIYUCTIeHUS 00bEMO8 U NOBEPXHOCME Mell BPAWYEHUSL, BbIYUCTICHUS
nA0WAoU chepunecko2o nosaca u 00vema uapoo2o Cios;

—  umemsv npedcmasieHue 0 OBUNCEHUAX 8 NPOCMPAHCIEe. NAPALIETbHOM NePeHOce, CUMMEMpPUl
OMHOCUMENbHO NIOCKOCIU, YEHMPATLHOU CUMMEMPUU, NOBOPOME OMHOCUMETbHO NPIMO,
BUHMOBOLL CUMMEMPUU - U YMemb NPUMEHAMb €20 NPU PeeHuU 3a0ay,

—  umems npedcmasgieHue 0 NIOWaou OPMoOSOHAILHOU NPOEKYUU,

—  umemsv npedCmagieHue 0 mpexepaHHoOM U MHO2OZPAHHOM Yelle U NPUMEHSIMb C8OUCMEA NIOCKUX
Vel08 MHO20ZPAHHO20 Veld NPu peueHuu 3a0ay,

—  umemsv npedcmagieHus 0 npeoodpazoeanuy NOO0OUs, 20MOMeMuU U yMemsb NPUMEHAMb UX npu
PpeeHuU 3a0ay, ymems peuams 3a0a4i Ha NI0CKOCHU Memooamu cmepeomempuuL;

- yMemb npuMeHsms Gopmynvl 00beM08 NPU peuleHul 3a0au.

B noBceHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

-  COCTaBJISThH C MCIOJIb30BAHHEM CBOWCTB T€OMETPHUYECKUX (QUTYp MAaTEMaTHUECKUE MOJICIH ISt
peleHus 3a/1a4 MPaKTUYECKOT0 XapaKTepa U 3a1a4 U3 CMEKHBIX JUCIIUILINH, UCCIIEI0BATh
MOJTyYCHHBIC MOJICJIA U HHTEPIIPETUPOBATH PE3YIIbTaT.

BeKTOpbl M KOOPIMHATHI B IIPOCTPAHCTBE

- Bruagers NOHATHSME BEKTOPOB M UX KOOPJIUHAT;

-  YMETb BBIMOJIHATH ONEPAIlUH HAJl BEKTOPaMHU;

- HCIOJB30BaTh CKAISIPHOE MPOU3BE/ICHUE BEKTOPOB MPH PEIICHUH 33]1ay;

- MPUMEHSATH YPaBHEHHUE IJIOCKOCTH, (OPMYITY PACCTOSHUS MEXTy TOUKaMH, ypaBHEHHE CHEPHI TPH
peIlICHUH 3a/1a4;

- MPUMEHSATH BEKTOPHI M METOJ] KOOPJMHAT B MPOCTPAHCTBE MPH PELICHUN 337ay;

—  Haxooums 00vem napaiieienunedd u mempas’opa, 3a0aHHbIX KOOPOUHAMAMU C8OUX BEPULUH,

— 3a0aeamu NPAMYIO 8 NPOCMPAHCMEE;

—  HAxXo00umv paccmosHue om mouku 00 NIOCKOCMU 8 cucmeme KOOPOUHAMm,

—-  HAX0OUMb PACCMOSHUE MEHCOY CKPEUWUBAIOWUMUCS NPAMBIMU, 3A0AHHBIMU 8 CUCmeMe KOOPOUHAM.

Hcropusi 1 MeTOIbI MATEMATHKH

— Hmets mpejicTaBiieHUE O BKJIA/IC BBIIAIONIMXCSA MATEMATHKOB B Pa3BUTHE HAYKH;

— TOHHMATh POJIb MATEMATHKH B pa3BuTHH Poccuu;

— HCIIOJIb30BaTh OCHOBHBIE METO/IbI JOKA3aTEIbCTBA, IIPOBOANTH J0KA3aTEIIHCTBO U BBITOIHSTH
OIPOBEPIKEHUE;

— TMPUMCHSATh OCHOBHBIC METO/IbI PEIICHUS MATEMATUYCCKHX 3a/1a4;




Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE XapaKTePU30BaTh KPACOTy U
COBEPIIEHCTBO OKPYKAIOIIETO MUPa U MPOU3BEACHUS UCKYCCTBA;

MPUMEHSTH IPOCTEHIIINE TPOrPaMMHBIE CPENICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IPY PELICHUH MaTeMaTUYeCcKHX 3a7ay;

M0JIb30BATHCS MPUKIIATHBIMU TPOrPaMMaMi U POrpaMMaMi CUMBOJIbHBIX BBIYUCIICHUHN AJIs
MCCJIEIOBAHMSI MATEMAaTUYECKIX OOBEKTOB;

NPUMEHAMb MameMamudecKue 3HaHUus K UCCIe008aAHUI0 OKPYIHCAIoue20 Mupa (Mooeauposanue
@usuueckux npoyeccos, 3a0auu IKOHOMUKU).

Couepmanne yqeﬁﬂoro nmpeamMera MareMaTuka: «Anreﬁpa H HaYajJa MaTeMaTH4YECCKOIo
aHaJIu3a, «Fe()MeTpHH» yl"JIyﬁJIeHHin;I YpPOB€Hb.

Ne HaumeHnoBaHuUe pa3/iesioB U TEM Bcero KoanuyectBo | TemaTnueck
nn 4acoB KOHTPOJIbHBI | He 3a4eThl
X pabort
AJiredpa 1 HayajI1a MAaTeMaTHYeCKOI0 aHAIU3a
1 | Anre6pa 7-9 kiaccos .IloBropenue 4
2 | JIemuMOCTb YHCeI 12 1
3 | MHorounensl. AnredpandecKkue ypaBHEHUS 17 1
4 | CreneHs ¢ JeUCTBUTENLHBIM II0KA3aTEIEM 11 1
5 | Crenennas ¢GyHKIus 16 1
6 | IlokazarenbHast QyHKIHS 11 1
7 | Jlorapudpmuyeckast QyHKIHS 17 1
8 | Tpuronomerpudeckue GOpMyITbI 24 1
9. | TpuroHoMeTpHUYECKHE YPaBHEHHUSI 21 1
10 | UToroBoe MOBTOPCHHE 3
Bcero 136 8
I'eomerpus
HexoTtopsble cBeieHUs U3 MIIaHUMETPUN 12
BBenenue 3
1 | INTapannensHOCTh NPSAMBIX U IUNIOCKOCTEH 16
2 | IlepneHauKyISIPHOCTD NPSMBIX U 17
TUTOCKOCTEH
3 | MHororpaHHUKH 14 1 1
3aKIIoYNTEIHbHOE TIOBTOPEHUE Kypca 6
reomerpuu 10 kiacca
Bcero 68 4 3
Bcero 3a roa 204 12 3

TemaTnueckoe miiannposanue 10 kiaace



Ne
n/n

Conep:xanue yueOHOT0 MaTepuaa

KoJj-Bo yacoB

I'naBa 1. I[ToBTOpeHue Kypca ajaredpbl 7-9 kiace

MHnuoskecTBa

N

Jlornka

N

I'naBa 2. Jlean

MOCTh uHcea-12

1

IousTre aenumocTu. JleuMOCTh CyMMBI M TIPOU3BEICHHUS
Jlenenue ¢ ocTaTkom

[Ipu3HaKu AeTUMOCTH

CpaBHeHus

PeriieHrie ypaBHEHHUH B II€JIBIX YHCIAX

Ypok 0000IIeHHS U CHCTEMATU3AIIUH 3HAHUH.
Kontpoasnas padora Nel

P FRPNMNNNDDNDDN

I'naBa 3. MHorouseHnbl. Anredpamdyeckue ypaBHenus-17

2

MHOro4seHs!I OT OAHOTO NEPEMEHHOTO.

Cxema ['opHepa

MHorounen P(X) u ero xopess. Teopema besy

Anrebpanueckue ypaBHenus. CienctBus u3 reopeMsl besy.
Pemenne anrebpanyeckux ypaBHEHHH pa3ioKeHUEM Ha MHOXKUTEJIH.
CuMMeTpHYECKHE MHOTOWICHBL.

MHOTOUJICHBI OT HECKOJIBKHUX NTEPEMEHHBIX.

DopMyIbl COKpALIEHHOTO YMHOKECHHUS JUIA cTapmnx creneHeil. buaom HeroTona.
CucteMbl YpaBHEHHM.

Ypox 00001meHNs 1 CHCTEMATH3ALUH 3HAHMUI.

KonrpoabHnas padora Ne2

NRPPRPWRRPRRPN

= W

I'mtaBa 4. Crenens ¢ AefCTBUTENLHBIM MOKa3aTeaeM -11

3

JelicTBUTENIbHBIE YUCIIA

BeckoneuHO yObIBatoIIas reOMeTpHIecKast IpoOrpeccHs
ApudmeTrnueckuii KOpeHb HATYPAITBHOW CTETICHU

CreneHs ¢ pallMOHAIBHBIM U JEHCTBUTEIbHBIM MTOKA3aTEISIMU
Ypox 00001eHNs ¥ CHCTEMaTH3aIK 3HAHUH

KontpoabHas pagora Ne3

PP WWN -

I'naBa S. Crenennas pynkuus-16

4

CrenenHas QyHKIMs, €€ CBOMCTBA M rpaduk
B3aumuo obpatHsie pyHknmu. CrioskHas QyHKITHS
JpoOHo-nuHeiHas HyHKIHS

PaBHOCHIIbHBIC YPaBHEHUS U HEPaBEHCTBA
UppanoHabHble ypaBHEHUsI

HppanroHaabHble HEPaBEHCTBA

Ypok 00001IeHNs ¥ CUCTEMATH3AINH 3HAHWIA
KontpoasHas pagora Ne4d

P RPPRPOWOWRFEWW

I'napa 6. Iloka

3aTesibHasg QyHKnma-11

5

IToxa3zaTenpHas GyHKIHA, €€ CBOMCTBA U rpaduK
Iloka3arenbHble ypaBHEHUS

IToka3aTenpHBIC HEPABEHCTBA

CucTeMbl TOKa3aTeNbHBIX YPAaBHEHNH 1 HEPAaBEHCTB
VYpok 00001IeHNS ¥ CUCTEMATH3AINH 3HAHWUHA
Kontpoabnas pa6ora NeS

P FRPNMNNON

I'naga 7. Jlorapupmuyeckas pynxknusa-17

6

Jlorapugmsr
CaoiicTBa orapumMon
Jecsatuanbie U HaTypansHbIe Torapumel. @opMyma nmepexona.

Jlorapudmmyeckast QyHKIHS, ee CBOMCTBA B rpaduK

N WNDN




Jlorapudmuueckne ypaBHEHUS
Jlorapudmuueckne HEpaBeHCTBA

VYpok 0000IIeHNS ¥ CUCTEMATH3AIMHA 3HAHUH
KonTpoJsbHas padora Ne6

PP Www

I'aaBa 8. Tpuronomerpuyeckue GpopmyJibi-24

Paaguannas mepa yria

[ToBoOpOT TOUKHM BOKpYT Havana KOOpAWHAT

Omnpenenenne cuHyca, KOCHHYCa M TaHI'€HCa yIiia

3HaKu CHHYyCa, KOCHHYyCa M TAaHTE€HCa

3aBHCUMOCTH MEX/Ty CHHYCOM, KOCHHYCOM U TaHT€HCOM OJTHOTO M TOTO yIJia
TpuroHOMETpHUIECKHE TOKIECTBA

CuHyc, KOCHHYC ¥ TaHTEHC YTIIOB O K —0.

DopMyJIbI CIOKEHUS.

CuHyC, KOCUHYC U TaHTCHC JIBOMHOTO yTia

CuHyc, KOCUHYC U TaHTCHC TIOJIOBUHHOTO yTJia

dopmyIbl puUBeACHHS

CyMMa 1 pa3HocTh ciHycOB.CyMMa U pa3HOCTh KOCHHYCOB
[IpousBeneHne CHHYCOB U KOCHHYCOB

Ypok 0000IICHHS U CUCTEMATU3AIMH 3HAHHHA
Kontpoasnas padora Ne7

NEFEDNN P

PRPPRPNONNRPRP®WRE®

I'naBa 9. Tpuronomerpuyeckue ypaBHeHus-21

8

YpaBHEeHUs COSX = a

VYpasHenue SinxX = a

VYpaBHeHue tgx = a

TpuroHoMeTpuyeckne  ypaBHEHHS,  CBOJMIIMECSs K  anreOpandecKuMm.
OnHOpOIHBIE YPABHEHUS

MeTonbl 3aMEHBI HEHM3BECTHOTO U PA3JIOKEHUs Ha MHOXHUTENIH. MeToa OLEHKH
JICBOU U IIPABOM 4acTel TPUTOHOMETPUYECKOTO YPABHEHHUS

CucTeMbl TPUTOHOMETPUYECKUX YPaBHEHHUH

TpuroHoMeTpudeckue HepaBeHCTBA

Ypok 06001eHNS ¥ CUCTEMATH3aIUuU 3HaHU

KonrpoabHnas pa6ora Ne§

w AN WW

PPN

I'naBa 10.UTorosoe noBropeHue

9

Hrorosoe moBTopeHue nporpamMmsl 10 kmacca

Temaruueckoe nuannposanue. I'eomerpus. 10 kaace

§, n | M3yuyaemblii MmaTepuan Koumn
YecTB
0
4acoB
HexoTopble cBeleHHs U3 NJIAHUMETPUH 12
1 VYTIBI M OTPE3KH, CBSI3aHHBIE C OKPY)KHOCTBIO 4
2 Pemenne TpeyroiabHIUKOB 4
3 Teopembl Menenast 1 UeBsl 2
4 Onnunc, runepboia u napabdosa 2
Beenenne 3
1 [Ipenmer crepeomeTpun 1
2 AKCHOMBI CTEPEOMETPHUH
3 HexkoTtopsble cieacTBHsl U3 aKCHOM 2
I'nasa 1. [lapajyieJbHOCTH NPSAMBIX U IJIOCKOCTEH 16
§1 IMapanjieJIbHOCTh NPSAMBIX, IPAMO ¥ INIOCKOCTH 4

4

HapanneanLIe MMpAMBIC B IPOCTPAHCTBC.

5

[TapaneabHOCTB TPEX NPSIMBIX.




6 ‘ ITapajuieabHOCTB IPSIMON U INIOCKOCTH

§2 B3aumHoe pacnoJioxkeHue NPSIMbIX B IPOCTPAHCTBE. YT0JI MeXKAY NpsiMbIMuU. | 4
7 CKpemmBaromuecs npsiMole.
8 | Yrusl ¢ coHanpaBlieHHBIMH CTOPOHAMH.
9 | Yron Mexay npsMbIMH.
Koumponvnasa paooma Nel «llapannenvnocmo npamixy (20 munym)
§3 | lapanjieabHOCTD MJIOCKOCTEIA. 2
10 | IMapanienbHbIC IIOCKOCTH.
11 | CpoticTBa mapauieIbHBIX TNIOCKOCTEH.
§4 Terpasap u mapaiiejaenumnen. 4
12 | Terpasap.
13 | Ilapannenenumnesn.
14 | 3agayn Ha MOCTPOCHUE CECUCHUI.
Koumponvnasa paoomahNe2 « llapannensnocms nnockocmeii» 1
3auem Nel « Ilapannenvnocmov npamvix u njaocKocmeil» 1
I'nasa 2. [lepneHIuKYJSIPHOCTH NPSIMBIX H IJIOCKOCTEH 17
§1 IepneHMKYJISIPHOCTH MPSIMOI H TVIOCKOCTH 5
15 | [lepneHauKymnsipHbIe NPsIMbIE B IPOCTPAHCTBE.
16 | [MapannenbHble NpsiMbIe, NEPIEHIUKYISIPHBIE K MIOCKOCTH.
17 | [Ipu3Hak nepneHIMKyISIpHOCTH NPSIMON U TIOCKOCTH.
18 | Teopema o mpsIMOM, IEPIICHAUKYISIPHON K MIOCKOCTH.
§2 IepneHauKyJIsip U HAKJIOHHBIE. YT0JI MEXKAY NPAMOIi M MII0CKOCTHIO 6
19 | PaccrosiHue OT TOYKH J0 MIIOCKOCTH.
20 | Teopema o TpEX MEPHEHAUKYISIPAX.
21 | Yron Mexay npsMoi U MI0CKOCTBIO.
§3 JIByrpanusbiil yroi. [lepneHauKynsipHOCTb IIOCKOCTEHN 4
22 | [IByrpaHHBIN yTOI.
23 | [Ipu3HaK NMepHeHNKYISIPHOCTH JIBYX TUIOCKOCTEH.
24 | lpssMOyToNbHBIN Mapaieenumnes.
24 | TpéxrpaHHBIii yrod.
26 | MHororpaHHsli yrou.
Konmponvnas pabomahNe3 « Ilepnenoukyaapnocms npamoix U nja0cKoCmeil) 1
3auem Ne2 « Ilepnenoukynapuocmo npamvlx u RA0CKOCHIEll 1
I'maBa 3. MHOrOrpaHHUKH 14
§1 Ilonsitue MmHOrorpanuka. Illpusma 3
27 | IloHsiTHe MHOTOTpAaHHUKA.
28 | I'eomeTpuyeckoe TeJo.
29 | Teopema Diinepa.
30 | Ilpusma.
31 | IlpoctpancTBeHHas Teopema Iludaropa.
§2 IMupamuna 4
32 | [upamuna.
33 | [IpaBunbHAs NUpPaMUAA.
34 | YcedyeHHas mupamMuIa.
§3 IIpaBujbHbIC MHOTOTPAHHUKH 5
35 | CuMmMmeTpus B MPOCTPAHCTBE.
36 | [ToHsATHE TPABIIIFHOTO MHOTOTPAaHHHUKA.
37 | DneMeHThl CUMMETPUN NPABUIBHBIX MHOTOI'PAaHHHUKOB.
Koumponvnas paboma No4 « Muozozpannukuy 1
3auemNe3 «Mnuozozpannuxkuy 1




3ak/0ouuTe1bHOE NOBTOPeHue Kypca reomerpun 10 kiacca.

Hroro: 68
Maremaruka -10 k1.
Ne Tema ypoxka Koun-Bo
ypoKa 9acoB
1. 1.1.MHuoxectBa 1 yp 1
2. 1.1 MuoxectBa-ypl (2-ii u3 1 4.) 1
3. 11.1 Yruel 1 oTpe3ku, cBI3aHHBIE C OKPY>KHOCTBIO (1-i 13 4 4.) 1
4, 1.3 Jloruka-lyp (1-it u3 1 4.) 1
5. 11.1 Yras1 1 0Tpe3KH, CBsI3aHHBIE C OKPYKHOCTBIO (2-11 13 4 4.) 1
6. 1.4 Jloruka-2yp (1-i1u3 1 4.) 1
7. 2.1 Ioustue nenumoctH. JlemumMocTs CyMMBbI U Tipou3BeacHus (1-it u3 1 4.) 1
8. 2.2 llonsaTue nenumocTh. JlemuMocTs CyMMBI U Tipou3Beaenns (1-it u3 1 4.) 1
9. 11.1 Yrasl 1 0Tpe3KH, CBsI3aHHBIE C OKPYXKHOCTBIO (3-11 13 4 4.) 1
10. | 2.3 Henenue ¢ ocratkoMm (1-i u3 1 u.) 1
11. | 11.1 Yruel u OTpe3KH, CBA3aHHBIE C OKPYKHOCTHIO (4-i U3 4 4.) 1
12. | 2.4 llenenue ¢ octatkoM-yp2 (1-iu3 1 4.) 1
13. | 2.5 lpuznaku nenumoctH (1-i u3 1 4.) 1
14. | 2.6 [Ipuznaku nemmumoct (1-i u3 1 4.) 1
15. | 11.2 Pemenne tpeyronpaukoB (1-it u3 4 4.) 1
16. | 2.8 Cpasuenus (1-it u3 1 4.) 1
17. | 11.2 PerieHue TpeyroibHUKOB (2-if U3 4 4.) 1
18. | 2.7 CpaBuenus (1-i u3 1 1.) 1
19. | 2.9 Pemenue ypaBHeHHi B 1enbIxX ynciax.-1yp (1-ii u3 1 4.) 1
20. | 2.10 Pemenne ypaBHEHHH B 1IebIX Ynuciax.-2yp (1-i u3 1 4.) 1
21. | 11.2 Pemenne TpeyronbHUKoB (3-i u3 4 u.) 1
22. | 2.11 Ypok obo0uieHus u cuctemaru3anuu 3Hanuit (1-i u3 1 4.) 1
23. | 11.2 Pemenne TpeyroibHUKOB (4-i U3 4 1.) 1
24. | 2.12 KontponsHas pabora Ne 1 mo teme «/lemumocts uncem» (1-it u3 1 4.) 1
25. | 11.3 Teopema Menenas u Uessl (1-1 u3 2 4.) 1




26.

3.1 MHoTro4JICHBI OT OHOTO ITepeMeHHoro (1-i u3 1 4.)

27. | 11.3 Teopema Menenast u UeBs (2-1 3 2 4.)

28. | 3.2 MHoro4ieHsl OT OAHOro nepeMeHHoro (1-i u3 1 4.)

29. | 3.3 Cxema 'opuepa (1-#t u3 1 4.)

30. | 3.4 Muorounen P(x) u ero kopens. Teopema be3sy (1-it u3 1 4.)

31. | 3.5 AnreOpanueckue ypaBaenus. Ciencteus u3z reopemsl besy. (1-it u3 1 4.)

32. | 3.6 Pemenune anreOpanyeckux ypaBHEHUH pa3iokeHueM Ha MHOxwuTenu-1yp (1-i
u3 3.4.)

33. | 11.4 Dmnunc,runep6oia u napadosa (1-i u3 2 4.)

34. | 3.7 Pemenue anredpandeckux ypaBHEHUH pa3iokeHUEM Ha MHOXKHTENH (21 U3
34.)

35. | 11.4 Dnnunic,runiep6ona u napadona (2-i u3 2 4.)

36. | 3.8 Pemenune anredpanyeckux ypaBHEHHH pa3inokKeHUEM Ha MHOXHUTENU-3yp (3-i
3 3 4.)

37. | 3.9 Cummetpuieckue MHOTOWIEHBI. (1-i 3 1 4.)

38. | 3.10 MHOrO4WIECHB OT HECKOJIBKUX NepeMeHHbIX. (1-if u3 1 4.)

39. | 12.1 [IpemmeT crepeomeTpuu. AKkcruombl ctepeomerpru (1-it m3 1 4.)

40. | 3.11 ®opmyIbl COKpaIICHHOTO YMHOKEHHUSI JUIsl CTapIIuX cTeneHedl. bunom
Herorona-ypl (1-i u3 1 4.)

41. | 12.2 Hekotopsle cieacTBus u3 akcuom (1-it u3 2 4.)

42. | 3.12 ®opmyIibl COKpAIICHHOTO YMHOKEHHUS JUIsl CTapIIuX cTeneHed. bunom
Hetorona-yp2 (1-it u3 1 4.)

43. | 3.13 Cucrems! ypaBHeHu#. (1-i u3 3 4.)

44. | 3.14 Cucremsl ypaBHeHUH. (2-1 u3 3 4.)

45. | 12.2 HekoTopslie cliefiIcCTBHS U3 aKCHOM (2-i U3 2 4.)

46. | 3.15 Cucremsl ypaBHeHui-3yp (3-i u3 3 4.)

47. | 13.1 [lapannensHble npsiMble B ipocTpaHcTBe (1-i u3 4 4.)

48. | 3.16 Ypok 0600mmeHus 1 cucTeMaTu3anuu 3HaHui. (1-if u3 1 4.)

49. | 3.17 Konrponbhas padota Ne 2 o Teme « MHOTOWIEHBL. ANre0pandecKue

ypaBHeHus» (1-# u3 1 u.)




50.

4.1 HeiictButenpHble yrcna (1-i u3 1 4.)

51. | 13.2 [NapamienbHOCTD TPEX NPAMBIX (2-11 u3 44.)

52. | 4.3 BeckoHeuHO yObIBarOINas reoMeTpruueckas mporpeccus (1-i u3 2 4.)

53. | 4.2 BeckoHeuHO yObIBaIOIIAs reoMeTpruyIecKas mporpeccus (2-i u3 2 4.)

54. | 4.4 Apudmernueckuii KopeHb HATypaibHOH cTeneHu (1-i u3 3 4u.)

55. | 13.2 [NapamnenbHOCTb TPEX NPAMBIX (3-# u3 4 4.)

56. | 4.5 Apudmerndeckuii KopeHb HATYPaIbHON cTereHu (2-i u3 3 4.)

57. | 13.3 [apamienbHOCTb NPSMOHN | TIOCKOCTH (4-1 13 4 4.)

58. | 4.6 Apudmernueckuii KopeHb HATYpalIbHOH cTeneHu (3-i u3 3 4.)

59. | 4.7 CteneHp ¢ panimoHaIbHBIM M JEHCTBUTENBHBIM MOKa3zaTesiMu. (1-i u3 3 4.)

60. | 4.7 CremneHs C palliOHANBHBIM U AEHCTBUTENBHBIM ITOKa3aTeIsIMU. (2-i u3 3 4.)

61. | 14.1 CxpemmBaromuecs npsimbie (1-it u3 4 4.)

62. | 4.7 Crenenb ¢ pallMOHATBHBIM U JICHCTBUTEIBHBIM MTOKa3aTensaMu. (3-i u3 3 4.)

63. | 14.2 Yrisl ¢ coHammpaBIeHHBIMHA CTOPOHAMU (2-i 13 44.)

64. | 4.8 Ypoxk 0600menus u cucremaruzanus 3Hanui. (1-i u3 1 4.)

65. | 4.9 Kontponbhas padora Ne 3 o teme «CTerneHb ¢ IeHCTBUTEIbHBIM
nokazatenem» (1-it u3 1 4.)

66. | 5.1 Crenennas QyHkus, e€ cBoiictBa u rpaduk. (1-i u3 3 4.)

67. | 14.3 Yroa mexnay npssmbeiMu (3-it u3 4 4.)

68. | 5.2 Crenennas QpyHKIM, e€ cBoiicTBa U rpaduk (2-i u3 3 4.)

69. | 14.4 KontponbHas padora Nel(20 mun) (1-i u3 4 4.)

70. | 5.3 Crenennas QpyHkuus, e€ cBoiicTBa u rpaduk (3-it u3 3 4.)

71. | 5.4 B3aumuo obOpatabie pyHkunu. CnoxHas GyHkuums (1-if u3 3 4.)

72. | 15.1 Iapannenbubie maockocTy (1-i u3 2 u.)

73. | 5.4 B3zaumno obOpartHbie pyHkiur. CinoxxHas pyHkius (2-i u3 3 4.)

74. | 5.4 B3aumno oOpatasle pynkiun. CrnoxxHast GpyHxuums (3-i u3 3 4.)

75. | 15.2 CpoiicTBa nmapajuienbHbBIX IIOCKOCTEMH (2-i 13 2 4.)




76.

5.5 JIpo6uo-nuneitnas Gyukiums (1-i u3 1 4.)

77. | 5.6 PaBHOcuibHBIC ypaBHEeHHS U HepaBeHCTBa (1-1 3 3 u.)

78. | 16.1 Terpasap (1-i u3 44.)

79. | 5.6 PaBHOCHIIBHBIC YpaBHEHHS U HepaBeHCTBA (2-1 u3 3 u.)

80. | 5.6 PaBHOocuIbHBIC ypaBHEHUS U HepaBeHCTBa (3-i u3 3 4.)

81. | 16.2 [Mapannenenunen (2-i u3 4 4.)

82. | 5.7 VppanmonansHeie ypaBHenus (1-i u3 3 4.)

83. | 5.7 UppaumoHnanbHble ypaBHeHUs (2-i U3 3 4.)

84. | 5.7 UppaumonansHble ypaBHeHus (3-i u3 3 4.)

85. | 16.3 3amaum Ha mocTpoenHne ceueHni (1-i u3 2 4.)

86. | 5.8 UppanunonanbHbie HepaBeHCTBA (3-if U3 4 4.)

87. | 16.3 3amaum Ha OCTpPOCHHE CeUCHUH (4-1 U3 4 4.)

88. | 5.9 Ypok o0o0menus u cucreMaTu3anuu 3Hanui. (1-i u3 1 4.)

89. | 5.10 KontponbsHas padora Ne4 mo teme: "Crenennas pynkuus” (1-i u3 1 4.)

90. | 6.1 I[TokazaTenbHas GpyHKIus , €€ cBoiicTBa U Tpaduk. (1-i u3 2 4.)

91. | 16.4 KonrponbHas padora Ne2 no Teme "INapanensrocts mockocteid” (1-if u3 1
q.)

92. | 6.1 IlokazarenbHast QyHKIHs , €€ cBoMCTBA U rpaduk. (2-if u3 2 4.)

93. | 16.5 3auét Nel (1-i1m3 1)

94. | 6.2 llokazarenbHble ypaBHeHus (1-it u3 3 4.)

95. | 17.1 [lepnenauxyssipHbIE MpsiMbIe B ipocTpancTse (1-i u3 5 4.)

96. | 6.2 [TokazaTenbHbIe ypaBHeHuUs (2-i u3 3 4.)

97. | 6.2 IlokazatenbHble ypaBHeHus (3-i u3 3 4.)

98. | 6.3 ITokazaTtenbHble HepaBeHcTBa (1-i U3 2 4.)

99. | 17.2 MNapamienbHbIe MPSIMBbIE, IEPIICHAUKYIISIPHBIEC K TNIOCKOCTH (2-1 U3 5 4.)

100. | 6.3 [loka3aTenbHbIC HEPaBEHCTBA (2-if U3 2 4.)

101. | 6.4 Cuctemsl oKa3aTeNbHBIX YpaBHEHUH U HepaBeHCTB (1-i u3 2 4.)




102.

17.3 Ilpu3Hak neprneHauKYIIPHOCTH TIPSIMOM U TIIOCKOCTH (3-# 13 5 4.)

103. | 6.5 Ypok 00600mIeHns 1 cucTeMaTu3aruu 3Hanuid. (1-it u3 1 4.)

104. | 6.6 KonTponbHas pabora Ne5 o teme: "[lTokaszarenbras Gpynkius" (1-it u3 1 4.)
105. | 17.3 TIpu3HaK neprneHIUKyIIPHOCTH MIPSIMOM U TIIOCKOCTH (4-i U3 5 4.)

106. | 7.1 Jlorapudmsr (1-i u3 2 4.)

107. | 17.4 Teopema o TipsIMOH, IEPIICHIUKYISIPHON K TUIOCKOCTH. (5-1 U3 5 4.)

108. | 7.1 Jlorapudmsr (2-i u3 2 4.)

109. | 7.2 Cpoiicta norapudmos (1-i u3 2 4.)

110. | 7.2 CpoiictBa norapudmos (2-i u3 2 4.)

111. | 18.1 PaccTostame OT TOUKH 10 ITockocTH (1-1 13 6 4.)

112. | 7.3 decarnunple u HaTypanbHbIe Jorapudmer. opmyna nepexozna (1-i u3 3 4.)
113. | 18.1 PaccrosiHre OT TOYKH A0 TUIOCKOCTH (2-i U3 6 4.)

114. | 7.3 lecatnyHble 1 HaTypalibHbIC Jorapudmelr. opmya nepexoma (2-i u3 3 4.)
115. | 7.3 decarnunple u HaTypanbHbIe Jorapudmer. opmyna nepexona (3-i u3 3 4.)
116. | 7.4 Jlorapudmuueckas Gpynkums, e€ cBorictBa u rpaduk (1-i u3 2 4.)

117. | 18.2 Teopema o Tpéx nepneHaukysipax (3-i u3 6 4.)

118. | 7.4 Jlorapudmudeckas hyHKIu, €€ cBoiicTBa U rpaduk (2-i u3 2 4.)

119. | 18.2 Teopema o TpEX MepneHANKYIApax (4-if U3 6 4.)

120. | 7.5 Jlorapudmudeckue ypaBaerus (1-i u3 3 u.)

121. | 7.5 Jlorapudmudeckue ypaBHeHus (2-i u3 3 4.)

122. | 7.5 Jlorapudmudeckue ypaBHeHus (3-i u3 3 4.)

123. | 18.3 Yron Mexay npsMoi | TUIOCKOCThIO (1-# 13 2 4.)

124. | 7.6 Jlorapudmudeckre HepaBeHCTBa (5-1 U3 6 4.)

125. | 18.3 Yron mexay npsMOH U TUIOCKOCTBIO (6-1 13 6 4.)

126. | 7.6 Jlorapudmuueckue HepaBeHCTBa (2-1 U3 3 4.)

127. | 7.6 Jlorapudmudeckre HepaBeHCTBa (3-i U3 3 4.)

128. | 7.7 Ypox o6o0uieHuns u cucreMaru3anyu 3Hanuid. (1-i u3 1 4.)




129.

19.1 JIByrpannsrit yroi (1-if u3 44.)

130. | 7.8 KontponbHas padota Ne6 no teme: "Jlorapudmuueckas ynxmus” (1-i u3 1
q.)

131. | 19.2 IIpu3HaK neprneHIUKYIIPHOCTH ABYX IIOCKOCTeN (2-1 3 4 4.)

132. | 8.1 Paguannas mepa yria (1-i u3 1 41.)

133. | 8.2 T[ToBopoT TOYKH BOKpYT Hayana koopauHat (1-i u3 2 4.)

134. | 19.3 IIpsamoyronbHeIid napamenenunes (3-i u3 4 4.)

135. | 8.2 [ToBopoT TOYKHM BOKPYT Hayasa KOOpAUHAT (2-i u3 2 4.)

136. | 19.4 Tpéxrpanublii yroy. MHOTOTpaHHBIN yroi. (4-i U3 4 4.)

137. | 8.3 Onpenenenue cuHyca, KOCHHYca 1 TaHTeHca yria (1-if u3 2 4.)

138. | 8.3 Onpenenenue cuHyca, KOCHHYyca M TaHreHca yria (2-i u3 2 4.)

139. | 8.4 3naku cuHyca, KocuHyca 1 TanreHca (1-if u3 1 4.)

140. | 19.5 KonrponsHas padota Ne3 o teme : "llepneHIUKyIIPHOCTD TPSIMBIX U
mrockoctei" (1-i u3 1 4.)

141. | 8.5 3aBUCHMOCTH MEXIYy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO ¥ TOTO YKe
yrna (1-if u3 2 4.)

142. | 8.5 3aBHUCHMOCTh MEXIYy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO ¥ TOTO XKe
yrna (2-i u3 2 4.)

143. | 8.6 Tpuronomerpuueckue Toxaectsa (1-if u3 3 4.)

144. | 8.6 Tpuronomerpuueckue ToxaecTBa (2-i u3 3 4.)

145. | 19.6 3auét No2 (1-it u3 1 4.)

146. | 8.6 Tpuronomerpuueckue ToxaecTsa (3-if u3 3 4.)

147. | 20.1 Ilonstue MHOTOrpaHHuKa. ['eomerprueckoe teno.. Teopema Diinepa (1-ii .)

148. | 8.7 Cunyc, xocunyc u tanrenc yriaoB L u -L (1-it u3 1 4.)

149. | 8.8 ®opmyisl cioxkenus (1-i u3 3 4.)

150. | 8.8 ®opmyiisl ciioxkeHus (2-i u3 3 4.)

151. | 20.2 Ilpm3ma (1-it u3 1 9.)

152. | 8.8 ®opmyusl ciioskeHus (3-i u3 3 4.)

153. | 20.3 IIpoctpanctBeHnas Teopema [lugaropa (1-it u3 1 4.)




154.

8.9 CuHyc, KOCHHYC M TaHTeHC ABOWHOTO yria (1-it u3 1 4.)

155. | 8.10 Cunyc, KOCUHYC ¥ TaHT€HC MMOJIOBUHHOTO yruia (1-it u3 1 4.)

156. | 8.11 ®opmyisl npuBeaenus (1-i u3 2 4.)

157. | 21.1 Iupammma (1-# u3 4 4.)

158. | 8.11 ®opmynbl npuBenenus (2-i u3 2 4.)

159. | 8.12 Cymma u pazHocTh cuHycoB. CyMMa B pa3HOCTb KocuHycoB (1-# u3 2 4.)

160. | 8.12 Cymma u pazHocth cuHycoB. CyMMa B pa3HOCTh KOCHHYCOB (2-# 13 2 4.)

161. | 21.2 TlpaBuibHas nupamua (2-i u3 4 4.)

162. | 8.13 IIpousBeneHre CHHYCOB U KOCHHYCOB (1-i u3 1 4.)

163. | 21.3 Yceuénnas nmupamuna (3-i u3 4 4.)

164. | 8.14 Ypok 0600meHus u cuctemMarnzanuy 3HaHui. (1-i u3 1 4.)

165. | 8.15 KonTponbHas padota Ne7 mo teme: "Tpuronomerpudeckue Gopmymst” (1-i
m 1 4.)

166. | 9.1 YpaBHenue cos x=a (1-ii u3 3 4.)

167. | 21.3 Yceuénnas nupamua (4-i u3 4 4.)

168. | 9.1 YpaBHenue cos x=a (2-i u3 2 4.)

169. | 22.1 CummeTtpus B mpoctpancTse (1-if u3 5 4.)

170. | 9.1 YpaBHenue cos x=a (3-ii u3 3 4.)

171. | 9.2 YpaBueHnue sin x=a (1-ii u3 3 4.)

172. | 9.2 YpaBHeHue sin x=a (2-ii u3 3 4.)

173. | 22.2 TlonsiTue MPaBUIBLHOTO MHOTOTPaHHUKA (2-1 13 5 4.)

174. | 9.2 YpaBHenue sin x=a (3-ii u3 3 4.)

175. | 22.2 IlonsiTue npaBUIBLHOTO MHOTOrpaHHUKa (3-i u3 5 4.)

176. | 9.3 YpaBuenue tg x=a (1-it u3 24.)

177. | 9.3 YpaBuenue tg x=a (2-i u3 2 4.)

178. | 22.3 DneMeHTHl CHMMETPUH NPAaBUIBHBIX MHOTOIPAaHHUKOB (4- 13 5 4.)

179. | 9.4 TpuronomeTpuyecKue ypaBHEHHsI, CBOSIINECS K AJIT€OpandecKuM.

oJHOpoAHBIE ypaBHeHUs (1-1 3 4 u.)




180.

22.3 DneMeHThl CHMMETPHUH MPAaBWIILHBIX MHOTOTPAHHUKOB (5-# 13 5 1.)

181. | 9.4 TpuroHomeTpuyecKue ypaBHEHHsI, CBOSIINECS K AJIT€OpandIeCKUM.
OJTHOPOJHBIC YpaBHEHUS (2-11 U3 4 4.)

182. | 9.4 TpuroHOMETpUYECKUE YPABHECHUS, CBOIAIIMECS K AIreOpanvdecKuM.
OITHOpPONHBIE ypaBHEeHU (3-1 U3 4 4.)

183. | 22.4 KoutpoabHas pabota Ne4 mo teme:"Muororpanauku” (1-i u3 1 4.)

184. | 9.4 TpuroHoMeTprUYeCKHE YPaBHEHUS, CBOJISIIIUECS K ATeOpandIeCKUM.
Onnopoansle ypaBHeHus (4-i u3 4 4.)

185. | 22.5 3auét Ne3 (1-kiu3 1 4.)

186. | 9.5 MeTozpl 3aMEHBI HEU3BECTHOI'O M Pa3jI0KCHHS HA MHOXKHUTEIH. METO OLICHKH
JIEBOW 1 TIPaBO#l YacTel TPUTOHOMETPUIECKoro ypaBHeHus (1-if u3 3 4.)

187. | 9.5 MeTozap! 3aMeHBI HEM3BECTHOTO M Pa3I0KEeHHUI HA MHOXKHUTETH. MeTo 1 OIleHKH
JIEBOW W TIPaBO# YacTel TPUTOHOMETPUIECKOTO YpaBHEeHUs (2-11 u3 3 4.)

188. | 23.1 3akmounTenpHOE TOBTOpEHHE Kypca reoMeTpun 10 ximacca (1-if u3 6 4.)

189. | 9.5 MeTozpl 3aMeHBI HEM3BECTHOT'O M Pa3JI0KCHHUS HA MHOXXHUTEIH. METO OIICHKH
JIEBOW W TIPaBO# YacTel TPUTOHOMETPHUIECKOTO ypaBHEeHUs (3-11 u3 3 4.)

190. | 9.6 CucteMbl TPUTOHOMETPHUYECKUX YpaBHeHHH (1-1 13 2 4.)

191. | 23.1 3akmounTenbHOE IOBTOPEHUE Kypca reoMeTpun 10 kinacca (2-i u3 6 4.)

192. | 9.6 CucteMbl TPUTOHOMETPUUYECKUX YpaBHEHHH (2-1 U3 2 4.)

193. | 9.7 Tpuronomerpuueckre HepaBeHcTBa (1-i U3 2 4.)

194. | 9.7 TpuroHomeTpuueckre HepaBeHcTBa (2-i U3 2 4.)

195. | 23.1 3akmounTenbHOE MOBTOpeHKE Kypca reomerpun 10 kinacca (3-it u3 6 4.)

196. | Ypok 00001IeHus ¥ cuCTeMaTH3aluy 3HAHUH

197. | 23.1 3akmounTenbpHOE MOBTOpeHKE Kypca reometpuu 10 kinacca (4-i u3 6 4.)

198. | 9.8 KonrtponbHas padota Ne8 mo Teme: "Tpuronomerpudeckue ypapaenus" (1-i
m3 1 4.)

199. | 10.1 Urorosoe moropenue (1-i u3 3 4.)

200. | 10.1 HUtorosoe nmoBTopenwue (2-i u3 3 4.)

201. | 23.1 3akirounTenbHOE MOBTOpeHHE Kypca reomerpun 10 knacca (5-i u3 6 4.)

202. | 10.1 Utorosoe nosTopenwue (3-it u3 3 4.)

203. | 23.1 3akirounTenbHOE MOBTOpeHHE Kypca reomerpun 10 knacca (6-i u3 6 4.)




204.

Hrorosoe noBropeHue
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