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HMosichurtenbnas 3anucka k kypcy MATEMATHKA 10 kaacc.

[IpenonaBanue npenmeta «MatemaTtuka» B 2017-2018 yue6HOM rogy Ben€Tcst B COOTBETCTBUH CO CIACAYIOUIMMU HOPMATHBHBIMU TOKYMEHTaMU:

. ®depepanpHOro 3akoHa oT 29.12.2012 roma Ne273-®3 "O6 obpazoBannu B Poccuiickoit @emeparum”;

e VYcraBa W y4yeOHOTO IJIaHa MYHHIIMIAIIEHOTO aBTOHOMHOTO 0O0ImeoOpaszoBatensHoro yupexaenus «Jlumeir Ne 121 mmenu I'eposi CoBerckoro Coroza
C.A . AXTIMOBa;

e puMepHOH (THITOBOI) 00pa30BaTeIbHON IPOrpaMMBI o npeaMeraM MuHncTepeTBa oOpa3oBanns u Hayku PO ([lncemo MunncTepcTBa 00pa3oBanus u
Hayk#u P® ot 07.07.2005r. Ne 03-1263 «O npuMepHBIX porpaMMax 1mo y4eOHbIM mpeaMeTaM (eneparbHoro 6a3uCHOTO YIeOHOTO TIaHa);

e (hbemepa’IbHOrO KOMIIOHEHTA TOCYITAPCTBEHHOTO CTaHIapTa OCHOBHOTO 0011ero oopasosanus ([Ipukaz MO u H P® ot 5 mapta 2004r. Ne1089);

o MPUMEPHOW MOpPOrpaMMbl OCHOBHOTO 00mIero o0pazoBaHusi MO MaremMaThke (COOpPHMK HOpPMATHBHBIX JOKYMEHTOB Uil 00Opa3oBaTelbHBIX
yupexnenuii Poccuiickoit deaepannu, peaausyoOmMX IporpaMMel oodmero odpazoBanus /coctasutens J.J[. J{nenpos, A.I'. ApkanbeB-2-e u3a. cTepeoTHi, - M.:
Hpoda, 2008);

o [Ipukaz MunoOpazoBanus Poccum ot 9 mapra 2004 1. Nel312 «OO6 yrBepx)aeHun (enepaibHOro 0a3uCHOrO y4eOHOTO IUIaHA W MPHUMEPHBIX
y4eOHBIX TUTAHOB T 00pa30oBaTeNbHBIX yupexaennii Poccuiickort Mepeparyn, pealn3yIopx MporpaMMsbl oomero oopaszoBanus (//Bectauk obpazoBanwms, 2005,
- NoNNe 13, 14); K. «MaTemaTuka B mkosie» Ned, 2004r.);

. YueOHuKH: AJreopa u Hauajaa MaTeMaTudeckoro anaau3a 10 kiacc: y4ue0.1y1s o0iieoopasosat. yupexkaenuii: Hukonbsckuii C.M., [Totanos
M.K. u np., 2014-2017 r.
o I'eomerpus, 10-11: Yuebnuk mis obmeodpaszosar. yupexaenuii /JI.C.AtanacsH, B.®.byty3os, C.b.Kagomiies u np.].-M.: [Ipocemenue, 2014 —

2017)

HEJAU U 3AJJAYU UBYUYEHUSA KYPCA MATEMATHUKMU 10 KJIACCA:

B npodunsHOM Kypce copepkaHue 00pa3oBaHusl, pa3BUBACTCS B CIEAYIONINX HANIPABICHUIX:

* cHUCTEMAaTH3alus CBEACHHH O YHciax; (JOPMHUPOBAHHE MPEACTABICHUH O PACIHIMPEHHH YUCIOBBIX MHOXECTB OT HATypalbHBIX 0 KOMIUIEKCHBIX Kak
crioco0e TOCTPOCHUSI HOBOTO MaTeMaTHYeCKOTrO ammapara JUisi pelleHHs 3a7ad OKPYKAroImero MUpa M BHYTPEHHHX 3aJad MaTeMaTHKH; COBEPIICHCTBOBAHHUE
TEXHUKHU BBI‘-IPICJ'IeHHﬁ;

* pPa3BUTHE M COBEPIICHCTBOBAHNE TEXHUKH alreOpandecKux mpeoOpa3oBaHuil, pelieHNs] ypaBHEHHH, HEPABEHCTB, CHCTEM;

* CHCTeMaTH3allMs M PAaCHIMPEHHE CBEICHMIH O (PYHKIMSIX, COBEpPIICHCTBOBAHHME I'padUUecKMX yMEHMH; 3HAKOMCTBO C OCHOBHBIMH HJIESIMA U METOJaMH
MaTeMaTHYECKOT0 aHaIn3a B 00beMe, MO3BOJISIONIEM UCCIII0BATh dJIeMEHTapHbIC (YHKIIMU U pelaTh MpocTeiiime

* pa3BUTHE MPECTABICHUI O BEPOSITHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B OKPY)KAIOIIEM MHPE;

* COBEPILCHCTBOBAHUE MAaTEMAaTHYECKOTO Pa3BUTHS JI0 YPOBHS, TO3BOJISIOIETO CBOOOIHO MIPHUMEHATh U3Y4YeHHBIE (DAaKTHl M METO/IBI IIPU PEIICHUHU 331ad 3
pa3IHYHBIX pa3/esioB Kypca, a TAKXKe MCIOIb30BaTh HX B HECTAHAAPTHBIX CUTYAIIUSIX;

* (hopMHUpPOBAHHE CIIOCOOHOCTH CTPOUTH M MCCIICIOBATh MPOCTEHIINE MAaTeMaTHUSCKUE MOJICIH MPH PEIICHUM MPUKIAIHBIX 3ajad, 3aJad U3 CMEKHBIX
JMCIMIUINH, YTITyOJeHUe 3HaHUH 00 0COOCHHOCTSIX MPUMEHEHHSI MAaTEMAaTHIECKIX METO/IOB K UCCIICI0OBAHUIO MIPOLIECCOB U SIBJICHUH B IPUPOJIE M OOLIECTBE.

Henn

W3ydeHre MaTeMaTUKU B CTapIlIeH IIKOJIE Ha IPO(GUIBHOM yPOBHE HAIIPABJICHO HA JIOCTHXKEHHUE CIICIYIOIINX LIEICH:

o (opMupoBanme npeacTaBICHUN 00 WaESX U METOAaX MaTEeMaTHKH, O MAaTEeMaTHKE KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH, CPEJICTBE MOCIHPOBAHUS
SIBJICHUM U MIPOLIECCOB;

o OBJIaJIeHHE YCTHBIM M MUCHbMEHHBIM MaTEMaTHYECKUM S3bIKOM, MATEeMAaTUYECKHUMH 3HAHUSMU W YMECHHSIMH, HEOOXOIUMBIMHU IS H3yUYCHHUS
IIKOJIEHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIAH, ISl MPOJODKEHUsS 00pa30BaHUs M OCBOCHHUS U30PaHHOW CIEIMAaTbHOCTH Ha COBPEMEHHOM YPOBHE;

o Pa3BHTHE JIOTHYESCKOIO MBIILICHHUS, aITOPUTMHUECKON KYJIbTYPbhI, MPOCTPAHCTBEHHOI'O BOOOPAKCHHS, PA3BUTHE MAaTEMATHYCCKOTO MBIIUICHUS U
HMHTYHUIIUH, TBOPYECKUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOIUMOM ISl IPOIOJIKSHUST 00pa30BaHMs U JIJIsl CAMOCTOSTEIBHON JIEeSATEIBbHOCTH B 00JIACTH MaTeMaTUKH
U ee MPUIIOKEHUH B Oyayiieit mpodeccnoHaabHOM AeITeIbHOCTH;


http://nsportal.ru/shkola/algebra/library/2012/09/22/rabochaya-programma-dlya-10-klassa-po-nikolskomu
http://nsportal.ru/shkola/algebra/library/2012/09/22/rabochaya-programma-dlya-10-klassa-po-nikolskomu
http://nsportal.ru/shkola/algebra/library/2012/09/22/rabochaya-programma-dlya-10-klassa-po-nikolskomu

L BOCIIUTAHUE CPECACTBAMH MAaTEMATUKU KYJIbTYPbl JIMYHOCTH: 3HAKOMCTBO C HCTOpHCﬁ Pa3sBUTUA MAaTCMAaTHUKH, 3BOHIOLII/ICI>1 MATEMATHYCCKUX Hﬂeﬁ,
IIOHMMAaHHUEC 3HAYMMOCTH MAaTCMAaTHUKHU I O6IJ_I€CTB€HHOFO mporpecca.

Oo0meyuyeOHbIe yMeHHS, HABBIKH U CIIOCO0BI 1€ TeJILHOCTH

B xone m3ydyeHus mMareMaTHKH B NPO(UIBHOM Kypce CTapIIeH MIKOJbI ydalluecs MPOJOJIKAIOT OBIAJCHUE Pa3HOOOPa3sHBIMU CIIOCO0aMH ESTEIbHOCTH,
NprOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

IPOBENEHHS JOKa3aTeJIbHBIX PAacCyKICHUH, JJOTMYECKOro OOOCHOBAaHMS BBIBOAOB, HCIIOIB30BAHUS PA3IMYHBIX S3bIKOB MaTEMAaTHKH Ul WIUIOCTPAlMH,
HHTEPIPETALUY, apIYMEHTAlUU U JOKa3aTeNIbCTBA;

pelIeHHs HUPOKOTO Kilacca 3a/1a4 U3 pa3IuyHbIX Pa3[esioB Kypca, TOMCKOBOK M TBOPUYECKOH NS TENbHOCTH MPH PELICHUH 3a/1a4 MOBBIIIEHHON CIOKHOCTH U
HETHITOBBIX 33/1a4;

IUITAHUPOBAHUS U OCYIIECTBIICHHUS aJTOPUTMHUYECKON IESTENbHOCTH: BBINOJHEHUS U CAMOCTOSITEIBHOTO COCTABJICHUS aITOPUTMUYECKUX NPENIHCAHUN U
WHCTPYKLHUI Ha MaTeMaTUYECKOM MaTepHualie; UCIIOIBb30BaHUs U CAMOCTOSTEILHOTO COCTaBleHHsl OpMy Ha OCHOBE 00OOIIEHHs YACTHBIX CIIy4acB M pe3yJIbTaTOB
SKCIIEPUMEHTA; BBIMOJIHEHHSI PACUETOB MPAKTHUECKOT'0 XapaKTepa;

MOCTPOEHUS U UCCIIEOBAHUS MAaTEMAaTHUECKUX MOAEIEH AJsl OMMCaHMS M PELIeHUs MPUKIAAHBIX 3a1a4, (U3UKHU U peaslbHOW >KU3HH; MPOBEPKU M OLICHKU
pe3yIbTaTOB CBOEH PalbOThI, COOTHECEHHS UX C IIOCTABICHHOH 3a/1a4eH, C JINYHBIM )KU3HEHHBIM OIIBITOM;

CaMOCTOSITETIbHOM PaboOThl ¢ MCTOYHWKAMHM HMH(oOpManuu, aHaiu3a, 00OOLIEHHS W CHUCTEMAaTH3allud MOJYYeHHOHW WHQOpPMAalUM, MHTETPUPOBAHHSI €€ B
JINYHBIN OTBIT.

Temarnueckoe mrannpoBanue coctaBieHo k YMK C.M. Hukomnbckoro u np. «Anredpa u Hadana aHanmzay, 10 kmacc, M. «llpocsemenue», 2017 rox Ha
OCHOBe (heIepaIbHOr0 KOMIIOHEHTA FOCYJapCTBEHHOTO CTaHAapTa 001Iero 00pa3oBaHus C yUETOM aBTOPCKOTO TEMAaTHUYECKOT'o IJIAHWPOBaHUs y4eOHOTO MaTepuana,
OIyOJIMKOBAaHHOTO B )KypHajie «MareMaTuka B 1mkose » Ne2, 2014r..

Kypcusom B TeMaTHUECKOM IJIAHUPOBAHUHM BBIJIEJICH MaTepUal, KOTOPHIH MOUICKHUT U3YyUEHHUIO, HO He BKJIIOYaeTcsi B TpeOoBaHMs K YPOBHIO MOATOTOBKH
BBITYCKHUKOB. [loquepkuBanueM BbIgeNieH MaTepual, coaepskamuiics B denepalbHOM KOMIIOHEHTE I'OCYAApPCTBEHHBIX O00pa30BATENBHBIX CTAHIAPTOB CPEAHErO
(mosHOrO) 00I1IeT0 00pa30BaHusl, HO OTCYTCTBYIOIIMIA B yueOHuke C.M. Hukosbckoro u ap. «AnreOpa u Havaia aHanu3a», 10 kinacc, M. «[Ipocemienue», 2014-
2017 roxa. B ckoOkax yka3aH HOMep y4eOHOro nmocoousi, MpeaCTaBICHHOTO B CIIMCKE JIUTEPATYPHI, II€ MOXKHO HAlTH MaTepua o yKa3aHHOH TeMe.

®opMbl, METOIbI, CIIOCOOBI U CPeICTBA PeajM3alMy MPOrpaMMbl: JJIs pean3alry NporpaMMbl OyIyT HCIOIb30BATHCS CIEAYIOIINE:

1. JeKMOHHAsT popMa pabOTHI

2. camocTosTeabHas padoTa ydanuxcs (pedeparsl, COOOICHMS, TaOIUIBI, padoTa ¢ YYCOHUKOM )
3. rpynmnoBbie GopMbl paboThI

4. MH()OPMATMOHHO-KOMMYHHKATUBHbIC TEXHOJIOTUU

pa3iIryHbIE UTPOBBIE TEXHOJIOTHH

Buabl u popMbI KOHTPOJIA:

MPOMEXYTOYHBIH, TEKYIIUH U UTOTOBBIN, HHANBUAYAJIbHBIN, HPOHTAIBHBIN: TECThI, MATEMATUYECKUE TUKTAHTHI, CAMOCTOATEIILHBIE M KOHTPOJIbHbIE Pa0OTHI,
TBOpUYECKHME 33/IaHUS, UCCIIEIOBATENLCKIE 3aJaHNS, PETYIISIPHBIE TPOBEPKH MHIUBUAYAIBHBIX JOMAIIHUX 3aJaHHM.

Wrorosas arrecranusi mpeAycMOTpEHa B BUIE aIMUHUCTPATUBHON KOHTPOJIBbHOM paboTsl B popmate EI'D. Tlon npakTuueckoit paboToil yuamuxcsi Ha ypoke
MOHMUMaeTCs JII000H BUA BBIOJHEHUS MHAMBUAYAJIBHBIX 33JaHUI MO KapTOYKaM, MOSTOMY OLEHKH MOTYT OBITh BBICTABJIECHBI B XKYPHAl HE BCEM ydalllUMCs, a
BBIOOPOYHO.

YpoBeHb 00yUYeHHsI — TIPOQUITHHBIA.

Tun u BuA KiI1acca: GU3HKO-XUMUYECKUN TPO(UITB.

Cpoku peanuzanuu nporpamMmsi: 1 rosu.




MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

ITo mporpaMme Ha n3ydenue MaremMatiku B 10 kimacce oTBoauTCs 6 4acoB B Hexemo (anredpa M Havaga MaTeMaTHYECKOTO aHaIN3a — 4 yaca, TeOMEeTpHs
— 2 yaca), Bcero 204 uaca. 3 Hux Ha anre6py — 136 yacoB, a Ha reoMetpuio — 68 yacoB. B mpenogaBanum kypca «MareMaTHKay MPUMEHSETCSI CHHXPOHHO —
napajuieIbHOE N3yUeHHE JaHHBIX Pa3/iemioB.
MATEMATHKA

O0s13aTe/IbHBII MUHUMYM COJ€PKAHUS

YucnoBble 1 OyKBEHHBIE BHIPAKCHUS

Jeaumocts nensix uncen. Jenenue ¢ octatkom. CPABHEHIMS <*>, Pemienue 3agad ¢ LEeJ0YNCACHHBIMA HEU3BECTHBIMH.

Kommnekchsle yncna. I'eoMmeTpuueckasi HHTEpIpeTanus KOMIUIEKCHBIX dHcell. JleficTBuTenbHas 1 MHUMast 4acTh, MOLYJIb U apTyMEHT KOMIUIEKCHOTO YHCIIa.
Anrebpanyeckas U TPUTOHOMETpUYEcKasi POPMBI 3aMicH KOMIUIEKCHBIX yhceld. ApupMeTHIecKue eHCcTBUS HaZl KOMIUIEKCHBIMH YHCIIaMH B Pa3HbIX (opMax
3anucu. KommuiekcHo conpspxennsie uncina. BO3BEJIEHUE B HATYPAJIBHYIO CTEIIEHD (POPMVYJIA MYABPA). OCHOBHAS TEOPEMA AJII'EBPBI.

MHoro4saeHs! 0T OJHON NEPEMEHHOM. [IeTMMOCTh MHOTOWIEHOB. [IeeHne MHOTOYIIEHOB ¢ OCTaTKOM. PanmoHanbsHble KOPHH MHOTOYIEHOB C LIETBIMU
koadppurmenramu. CXEMA

I'OPHEPA. Teopema besy. Uncno kopHeit MHOrouIeHa. MHOTOWICHBI OT JBYX MTEPEMEHHBIX.

DopMyIBl COKPAIIEHHOTO YMHOXEHUS 11 ctapmux creneHeil. bunom Herotona. MHOI'OUYJIEHBI OT HECKOJIBKMX ITEPEMEHHBIX,
CUMMETPUYECKHNE MHOI'OYJIEHBI.

Kopensb cTenenn n > 1 u ero coiictBa. CTeneHb C paliOHAIbHBIM ITOKa3aTeneM U ee cBoiicTBa. [loHATHE O cTeneHu ¢ AeiiCTBUTEIbHBIM ITOKa3aTeIeM.
CBolicTBa CTENEHH C IEHCTBUTEILHBIM ITOKA3aTEIEM.

Jlorapudm gncna. OcHoBHOE norapudmmdeckoe ToxaecTBo. Jlorapuhm nponsBeeHns, YaCTHOTO, CTETICHH; TIEPEX0/] K HOBOMY OCHOBaHHUIO. [lecs THuHBIN U
HaTypalbHBIN JIOrapumMbl, YUCIIO €.

[TpeoOpa3oBaHus BEIpa)KEHUH, BKIIOYAIONINX apH(PMETHUECKIE OTIEpalliy, a TAK)Ke ONEPallii BO3BEACHHSI B CTEIICHb U JIOTapU(MHUPOBAHHUSL.

Tpuronomerpus

CuHyc, KOCHHYC, TAHI'€HC, KOTAaHT€HC POU3BONIBHOTO yria. PagnanHas mepa yria. CuHyc, KOCHHYC, TAHI'€HC U KOTaHTeHC yncia. OCHOBHbIE
TpUTrOHOMETpUYecKHe ToxkaecTBa. @opmyisl npuBeaeHns. CHHyC, KOCUHYC U TAHT€HC CYMMBI M pa3HOCTH ABYX yrioB. CHHYC U KOCHHYC JIBOMHOTO yria.
OOPMVJIBI ITOJIOBMHHOI'O YTJIA. IlpeoGpazoBanusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIWI B Tpoun3BeieHre U npousseaeHus B cymmy. BBIPAXKEHUE
TPUTOHOMETPUYECKUX ®YHKII YEPE3 TAHI'EHC [TOJIOBUHHOI'O

APTI'YMEHTA. [Ipeo6pa3oBanusi TPUTOHOMETPUYECKUX BBIPAKEHUH.

TpocTeiiine TPUrOHOMETPUYECKHE ypaBHeHHUs. Pemenus TpuronoMerpuueckux ypasHennii. IPOCTENUIIVE TPUTOHOMETPUYECKUE
HEPABEHCTBA.

ApKCHHYC, apKKOCHHYC, apKTaHI'€HC, aPKKOTAHT€HC YHCIa.

DyHKIUU

Oynknuu. O0nacTh onpeneneHust 1 MHOKecTBO 3HaueHui. [ papuk ¢pynkuun. [Tocrpoenne rpadrukoB GyHKIMMA, 3a1aHHBIX Pa3IHYHBIMU CIIOCOOAMH.
CoiicTBa QyHKIMI: MOHOTOHHOCTB, Y€THOCTh U HEYETHOCTD, IEPUOJUYHOCTD, OTPaHHYEHHOCTh. [IpoMexXyTKH Bo3pacTaHus U yObIBaHHs, HANOOIbLIEE U
HauMEeHbIIIee 3HAYEeHNUs, TOUYKH dKCTpeMyMa (JokampHOro Makcumyma U muanMyma). BBIITYKIIOCTb @ YHKIUU. ['padngeckas narepnpetanus. [Ipumepst
(hYyHKITMOHATBHBIX 3aBUCUMOCTEH B PEANbHBIX MPOIECCaX U SABICHUIX.

Crnoxnas ¢yHKIus (komnosuuus GyHKmii). Bzanmuo oOparasle Gpynxmun. O6nacts onpeneneHus 1 0daacts 3HaueHu o0paTHO# ¢pyHkuuu. ['padux
obpaTtHo# pynkimu. Haxoxaenune GpyHKIM, 0OpaTHOM JaHHOM.

CrenenHasi pyHKIIMS C HATypaJIbHBIM MOKa3areneM, ee cBoiicta u rpaduk. BEPTUKAJIBHBIE 1 TOPU30OHTAJIBHBIE ACUMIITOThBI TPA®UKOB.
I'PA®UKU JIPOBHO-JIMHEMHBIX ®YHKIHIA.

Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U rpadKH, nepuoguaHocTb, ocHoBHOU nieproa. OBPATHBIE TPUT'OHOMETPUYECKUE ®YHKINH,
X CBOMCTBA U TPA®UKIL.



[Noka3zarenbHas QyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U IpaduK.

Jlorapudmudeckast QyHKIHS, €€ CBOWCTBA U rpaduK.

[IpeoOpa3oBanust rpaMKOB: HapaJuIeIbHbIH IEPEHOC, CAMMETPHUS OTHOCUTENBHO OCEH KOOPAMHAT U CUMMETPHsI OTHOCUTENBHO Hayaaa KOOPAUHAT,
CHMMETPHS OTHOCHTENBHO psaMoit y = x, PACTSDKEHUE U CXKATHUE BJI0JIb OCE KOOPJIMHAT.

Hayana maremMaTudeckoro ananmsa

[TonsaTtue o npenene nocienosaresbHocTH. CylecTBOBaHUE Mpeiesia MOHOTOHHOM OrpaHWYEeHHON OCIeI0BaTENbHOCTH. [IJIMHA OKPYKHOCTH U IJIOLIAb
KpyTa Kak MpeJelbl MociiejoBaTeNbHOCTEeH. beckoHeuHo yObIBaromias reomeTprudeckas nporpeccus u ee cymma. TEOPEMbBI O TTPEJIEJIAX
IOCJIEJOBATEJIbHOCTEN. ITIEPEXO/I K ITPEJIEJIAM B HEPABEHCTBAX.

[Nonsitue o venpepsiBHOCcTH QyHKIMKE. OCHOBHBIE TEOPEMbI O HEITPEPLIBHBIX ®YHKIIUAX.

IIOHATHE O IPEJEJIE ®YHKLWU B TOUKE. TIOBEJIEHUE ®YHKII HA BECKOHEUHOCTH. ACUMIITOTEI.

[MousTre o mpon3BoAHOM QyHKINM, PU3NUIECKU 1 TEOMETPUIECKUI CMBICT TPOU3BOJHOM. YpaBHEHHE KacaTebHOU K rpaduky ¢ynkuuu. [IpousBonHbe
CYMMBI, Pa3HOCTH, IPOM3BEICHHS U YaCTHOTO. [I[pOM3BOIHBIE OCHOBHBIX dNeMeHTapHEIX GyHkuuit. [IPOM3BOHBIE CJIOXKHON Y OBPATHOM ®YHKIIUM.
Bropas nmpouzBoanas. [lpuMeneHne Mpon3BOAHON K HCCIeI0BAaHIIO (PYHKIUN U MTOCTPOCHUIO TpadukoB. Vcrmonp30BaHne MPOU3BOIHBIX PH PEIICHUH YPaBHEHUH 1
HEPaBEHCTB, TEKCTOBBIX, (PU3NIECKUX U TE€OMETPUUECKUX 3a1a4, HAXOKACHUH HanOOJbIINX M HAUMEHBIINX 3HAYCHHUH.

[Tnomanp kKpuBonMHEHHOM Tpaneuun. [lonsTre 06 onpenenenHom unTerpaie. IlepBoodpasznas. [leppoodpasHbie snemMeHTapHbIX GyHKIUi. [IpaBuia
BEIYUCIIEHHS TIepBooOpa3Hbix. @opmyna HetoToHa - JleiiGHuma.

IIpumMeps! NCNOIB30BaHMS TPOU3BOAHOM IS HAXOXKACHUS HAWTYUIIero peleHus B IPUKIAIHBIX 3a1adax. HaxokaeHne CKOpoCcTH AJIs Ipoliecca, 3aAaHHOTO
dopmynoit unu rpadukom. [pumepsr npuMeHeHUs HHTErpaia B QU3UKE U reoMeTprH. BTopas mpousBoaHas u ee PU3MIECKUN CMBICT.

YpaBHEHHUs U HEPABEHCTBA

Pemenue paunoHanbHBIX, MOKA3aTENbHBIX, JJOTapU()MUUECKUX U TPUTOHOMETPHUUECKUX YPaBHEHUH U HEPAaBEHCTB. Pemienne nppanuoHaabHbIX ypaBHeHuil U
HEPABEHCTB.

OcHOBHBIE IPHEMBI PELICHHUS CUCTEM YPaBHEHHIA: TIOJICTAHOBKA, allredpaniecKoe CJI0KEeHUE, BBECHNE HOBBIX IEPEMEHHBIX. PABHOCHIIBHOCTD ypaBHEHUIA,
HEPaBEHCTB, CUCTEM. PellleHne cucteM ypaBHEHHUH ¢ IByMs HEM3BECTHBIMH (IIpocTeiiiine TUIbl). Pelenne cucteM HepaBeHCTB ¢ OJJTHON MEPEMEHHOH.

JokasarenscTBa HepaBeHCTB. HepaBeHCTBO 0 cpenHeM apu()METHYECKOM U CPEAHEM FeOMETPUIECKOM JIBYX YHCEll.

Hcnonp3oBanue CBOKCTB U rpadukoB QyHKIMK TPH pellieHnH YpaBHEHUN M HepaBeHCTB. MeTo nHTepBaiioB. M300pakeHue Ha KOOPANHATHOM TUIOCKOCTH
MHOJKECTBA PEIICHNH YpaBHEHUH U HEPABEHCTB C ABYMS NEPEMEHHBIMU U MX CHCTEM.

[IpumeHeHne MaTeMaTHUECKIX METOJIOB AJISl pEIICHHs COAEep KaTebHBIX 3a1a4 U3 Pa3IMuHbIX 00IacTel HayKu U IPaKkTUKU. MHTepnpeTanus pe3ynbraTa,
y4eT peaJbHBIX OTpaHHYEHHI.

OneMeHTbl KOMOMHATOPHUKH, CTATUCTUKU U TEOPUHU BEPOSITHOCTEH

Tabnmuunoe u rpaduueckoe npeacrasienue qanueix. YUCJIOBBIE XAPAKTEPUCTUKU PAIOB JAHHBIX.

IToouepeaHbIii 1 OAHOBPEMEHHBIN BBIOOP HECKOJIBKHX 3JIEMEHTOB M3 KOHEUHOT'O MHOKeCTBa. DOpMYIIbI yMCia EPECTaHOBOK, COUETaHUH, pa3MELICHUH.
Pemenne komOuHaTOpHBIX 3a1a4. Dopmysa ouHoma Hetotona. CBoiicTBa OnHOMUANBHBIX K03 dunmenToB. Tpeyromsuuk [lackans.

DJeMeHTapHbIE U CIIOXKHBIE COOBITHS. PaccMoTpeHue cirydaeB v BEPOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHH, BEPOSTHOCTD POTHUBOIIOIOKHOTO COOBITHSI.
[IOHATHUE O HE3ABUCUMOCTHU COBBITUI. BEPOSITHOCTb U CTATUCTUYECKASI YUACTOTA HACTYIIIEHUS COBBITHSL.

T'eomertpus

T'eomerpus Ha mockocTu

CBOI1cTBO OMCCEKTPHUCH yIila TPEYroJbHUKA. Perenne TpeyroibHIKoB. Berauciaenne OUCCeKTpUC, MEeAUaH, BEICOT, PaJANyCOB BIIMCAHHOW M OMMCAHHON
OKpykHOCTel. POopMyIbI IUIOAAH TpeyronbHuKa: popmyina ['epoHa, BepakeHHE IUIOMAIN TPEYTOJILHIKA Yepe3 paJnyC BIIUCAHHON M ONIMCAaHHOW OKPY>KHOCTEH.

Brrurcnenue yrioB ¢ BEpIIMHON BHYTPH U BHE KPyTa, YIJla MEXIy XOPI0i U KacaTelbHOM.

Teopema o mpou3BeIEHNHU OTPE3KOB XopA. Teopema o kacarenabHOHN U cekymel. TeopeMa o CyMMe KBaJpaToB CTOPOH MU AWAaroHaleH mapauieaorpaMma.

BrucanHble 1 onMcaHHBIE MHOTOYTOJIbHUKU. CBOMCTBA M MPU3HAKU BIIMCAHHBIX U ONMCAHHBIX YETHIPEXYTOJIbHUKOB.

I'eomeTpuyeckue MecTa TOYEK.



Pemenue 3aga4 ¢ moMompI0 reoMeTpuIecKux npeodpazosanuii u reomerpuieckux mect. TEOPEMA YEBBI U TEOPEMA MEHEJIASL.

OJUINIIC, TNIIEPBOJIA, ITAPABOJIA KAK TEOMETPUYECKHE MECTA TOYEK.

HEPA3PEIINMMOCTD KIIACCUYECKUX 3ANAY HA [TOCTPOEHUE.

IIpsiMbIe ¥ TITOCKOCTH B TIpOoCcTpaHcTBe. OCHOBHBIC IMOHATHS CTEPEOMETPHUH (TOUKA, MPsMasi, IIIOCKOCTh, TpocTpancTro). [IOHATUE Ob
AKCUOMATHUYECKOM CIIOCOBE ITOCTPOEHU A TEOMETPUN.

[lepecekaromuecs, HapaulenbHble ¥ CKPELMBAIOLIMECS PSIMbIC. YTOJ MEXIY MIPSIMBIMU B IPOCTpaHCTBE. [lepnenaukynsapHocTs npsimbix. [lapamiensHocTh
U IEPIEHANKYJIAPHOCTD NPSAMOH U IUNIOCKOCTH, IPU3HAKK U CBOICTBA. TeopeMa o Tpex nepneHauKysapax. [lepneHnuKysip 1 HaKIOHHAs K IJIOCKOCTH. YTOJI MEXKIY
IPSAAMOM U IIIOCKOCTBIO.

[TapannensHOCTh IIOCKOCTEH, MEPIEHUKYISIPHOCTD MIIOCKOCTEH, IPU3HAKY 1 CBOWCTBA. J[ByrpaHHbIi yron, TMHEHHBIA yroil IBYyTpaHHOIO yIiia.

PaccrostHus OT TOYKH A0 INIOCKOCTH. PaccTostHre OT MpsAMOM 10 MIIOCKOCTH. PaccTossHMe Mekay napauleNnbHBIMU IIIOCKOCTSME. PaccTossHue Mexay
CKPEIMBAIOUIUMHUCS MPSIMBIMHU.

TapamiensHoe npoekTupoanue. OproroHansHoe npoektuposanue. IIJTIOIIAIb OPTOIOHAJIBHOM ITPOEKIT MHOI'OYTI'OJIBHUKA.
Nzob6paxenne npoctpanctBeHHbIX ¢uryp. IEHTPAJIbBHOE ITPOEKTUPOBAHUE.

Mmuororpannauku. Bepmmnsl, pebpa, rpaau mHororpanauka. PASBEPTKA. MHOI'OI'PAHHBIE YT'JIbIL. BBIITYKJIBIE MHOI'OI'PAHHUKHW. TEOPEMA
DUJIEPA.

[Tpusma, ee ocHOBaHMs, OOKOBEIE peOpa, BEICOTa, OOKOBas MOBEpXHOCTh. [Ipsimast 1 HakinoHHas npusMa. [IpaBunbhas npusma. [Tapamienenunen. Kyo.

[Tupamuna, ee ocHOBaHME, OOKOBBIE pedpa, BBICOTa, OOKOBasi MIOBEPXHOCTh. TpeyronpHas nupaMuaa. [lpasunbHas nupamua. Y cedeHHas IUpaMua.

CummMerpuu B KyOe, B apajieNenumnesie, B Ipu3Me U Mupamuie.

I[NOHATHUE O CUMMETPHUU B [TIPOCTPAHCTBE (LIEHTPAJIbHA S, OCEBAS, 3EPKAJIbHA ).

Ceuenus MHOrorpanHukoB. [locTpoeHue ceueHuil.

IIpencraBnenue o MpaBUIbHBIX MHOTOIPAaHHUKAX (TETPadap, KyO, OKTa’ap, TOAEKa’Ap U UKOCAdAP).

Tena u noBepxHocTH BpamieHus. Llununnp u xonyc. YcedeHHslii koHyc. OCHOBaHHE, BEICOTa, OOKOBAasi IOBEPXHOCTh, 00Opazyomasi, passepTka. OCEBBIE
CEYEHUA U CEUEHUA TTAPAJUIEJIBHBIE OCHOBAHMUIO.

ap u chepa, ux ceuenus. SJUIUIIC, T'NITEPBOJIA, ITAPABOJIA KAK CEUEHUA KOHYCA. Kacatensnas miockocTs k chepe. COEPA,
BIIMCAHHAA B MHOT'OI'PAHHUK, COEPA, OITMCAHHA S OKOJIO MHOI'OT'PAHHUKA.

HUJIMHAPUYECKHE 1 KOHUYECKUWE ITOBEPXHOCTMH.

O6bemsl Ten u wiomany ux mosepxHocreit. [IOHATUE Ob OBbEME TEJIA.

OTHOWIEHME ObBEMOB ITOAOBHBIX TEJIL

®Dopmyiel 00beMa Ky0Oa, apajuienenune/ia, Ipu3MbL, HIHHAPA. PopMyIel 00beMa MUpaMuAbl U KoHyca. DopMyIibl IUTOIAAN TOBEPXHOCTEH IIMIMHPA 1
KoHyca. @opMyiel 00beMa Lapa 1 Iwiomaau chepsl.

Koopnunatel 1 BeKTOpHL. JlekapToBbl KOOpAWHATHI B IpocTpaHcTBe. DopMyiia paccTosHUS MeX Ty AByMs Toukamu. Y pasHenus chepsl 1 IINIOCKOCTU.
OOPMYVYIJIA PACCTOSAHUA OT TOUYKU 0O IINIOCKOCTMU.

BexTopsl. Moayns BekTopa. PaBeHCTBO BekTOpoB. Cll0)K€HNE BEKTOPOB U YMHOKEHUE BEKTOpA HA YHCIIO. YTOJ MEXTy BeKkTopaMu. KoopauHaTel BEKTOpa.
CkansipHoe npousBeaeHre BekTopoB. KomnneapHsle BekTopbl. PaznoxkeHne BeKTopa Mo JByM HEKOJIIMHEApHBIM BekTopaM. KoMianapHsie BekTopbl. Paznoskenue
10 TPeM HEKOMIUTaHAPHBIM BEKTOPaM.

TpeGoBaHMs K YPOBHIO NOATOTOBKH BbINTYCKHUKOB

B pesynbraTe nzyueHus MaTeMaTHKU Ha NPOQUILHOM YPOBHE YUSHHUK JOJDKEH: 3HATH/TIOHUMATh

= 3HAYCHHE MAaTEeMaTHUYSCKOU HayKu JJid pCHICHUA 3aaa4d, BO3HUKAIOIMIMWX B TCOPHMHM MW IPAKTHUKE, HIUPOTY U OIPaHUYCHHOCTH ITPUMCHCHUA
MaTeMaTHYECKHX METOJIOB K aHaJIU3Y M UCCIIEIOBAHUIO IIPOLIECCOB U SIBJICHUI B IPpUPOE U O0IIECTBE;

- 3HA4YEHHUE MIPAKTUKU U BOIPOCOB, BO3HUKAIOLIMX B CAMON MaTeMaTHKe, Uil JOPMUPOBAHMS U Pa3BUTHS MaTEMaTUYeCKO HAyKH;



- UAEU PacUIMpPEHUs] YHCIIOBBIX MHOXKECTB Kak croco0a MOCTPOCHHS HOBOIO MAaTeMaTH4YEeCKOTO ammapara Ajs PelIeHus] MPaKTHYeCKHX 3ajad U
BHYTPEHHHX 3a/1a4 MaTEeMaTHKH;

- 3HAa4YEHUE UIEH, METOJOB U PE3YyJIbTATOB AJIreOphl U MaTEMAaTUIECKOTO aHaJIu3a IJIs IIOCTPOEHHSI MOJIeNIeH pealbHbIX IPOLIECCOB U CUTYyaLuil;

- BO3MOXHOCTH T€OMETPHUH ISl OITMCAHUS CBOMCTB PEaNbHBIX MIPEMETOB U MX B3aHMHOTO PACTIONIOKEHHUS;

- YHHMBEPCAJbHbBIM XapakTep 3aKOHOB JIOTUKM MAaTEeMaTHYECKHX PAacCyXACHUM, HMX MPUMEHHMOCTh B Ppa3IM4YHBIX O0JAcTAX YEIOBEUECKOH
JESITEeNbHOCTHY;

- pasnuune TpeOOBaHUH, MPEABIBISIEMBIX K JOKA3aTEIILCTBAM B MaTEMaTHUKE, ECTECTBEHHBIX, COLMAILHO-9KOHOMUYECKUX U TYMaHUTapHBIX HayKax,
Ha MPAKTHKE;

- POJIb aKCMOMAaTUK{ B MaTeMaTUKE; BO3MOKHOCTh IIOCTPOEHHSI MAaTEMAaTHIECKUX TEOpUil HA aKCHOMAaTU4YEeCKOM OCHOBE; 3HaUCHNUE aKCUOMATUKU IS
IpyTUX 00NacTell 3HaHUS U AJIS IPAKTHKH;

- BEPOSITHOCTHBIN XapaKTep pPa3IMyHbIX IPOLECCOB U 3aKOHOMEPHOCTEH OKPY’KaIOIIEro MUpa.

YucnoBble 1 OYKBEHHBIE BEIPAKECHUS

YMers:

- BBINOJIHATH apu(MEeTHIEeCKUe JeHCTBU, COUETasl yCTHBIE U MUCbMEHHBIC MIPUEMbI, IPUMEHEHUE BBIYMCIUTENbHBIX YCTPOMCTB; HAXOAUTH 3HAYCHUS
KODHSI HaTypaJbHOM CTENEeHH, CTETIEHHN C PallMOHAIBLHBIM MOKa3aTeseM, Jorapudma, UCroib3ys NP HEOOXOAMMOCTH BBIUUCIUTEIbHBIE YCTPOHCTBA; MOJIb30BATHCS
OLICHKOM U NPUKUJKOMU IIPYU IPAKTUYECKUX pacyeTax;

- MPUMEHSTD HOHSTHS, CBSI3aHHBIE C JETUMOCTBIO LIEJIBIX YHCEN, IPU PEIIEHHMH MaTeMaTHIeCKUX 3ajay;

- HaXOJIUTh KOPHU MHOTOYJICHOB C OTHOW TIEpEeMEHHOH, pacKiaibBaTh MHOTOWICHB HA MHOXKUTEIH;

- BBITIOJIHATD JCUCTBHSI C KOMIUICKCHBIMH YHCIIaMU, MOJIb30BaTHCSI TEOMETPUIECKON MHTEpIpeTanieldl KOMIUIEKCHBIX YHCEll, B MPOCTEHIINX CITydasix
HaXOIUTh KOMIUICKCHbIC KOPHU YPAaBHEHUH C ACHCTBUTEIbHBIMU KO3 GUIMEHTaMHU;

- MPOBOJUTE MPeoOPa30BaHMS YUCIOBBIX W OYKBEHHBIX BBIPAKCHUH, BKIIOYAIOIINX CTEMEHHW, PaJWKaNbl, JOTapuPMbI U TPUTOHOMETPUYECKUE
(YHKLNH; UCIOIB30BATh MIPUOOPETEHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOH JIESTEIbHOCTU U

MOBCEAHEBHOW >KU3HU JUISL:

- MPaKTUYECKUX pacdeToB Mo ¢opmynaM, BKItOYas (HOPMYIBI, CoJepKallhe CTENCHH, PaJuKaibl, JorapudMel U TpUroOHOMETpUYeckue (GpyHKIHH,
WCTIONB3YSl IPU HEOOXOIMMOCTH CIIPaBOYHbIE MaT€PHANbl ¥ MPOCTEHIIINE BEIYUCIUTEIbHBIE YCTPONCTBA;

- nproOpeTeHHs NPAaKTHUECKOT0 OIbITa AEeSITENbHOCTH, IPEALECTBYIOMEH TpodecCHOHANBHON, B OCHOBE KOTOPOH JIEKHUT JaHHBINA YU€OHBIM PEaMET.

OyHKIMH U rpaduKn

YMeTs:

- OTIpeaeIIsATh 3HaUeHNe (PYHKIIMHU 110 3HAYSHMIO apIyMEHTa IIPH Pa3iIMUHbIX cloco0ax 3a1aHus QyHKINY;

- CTPOUTH IpadMKU H3YUYEHHBIX (QYHKIIMH, BHITOTHATH PeoOpa3oBaHus rpaduKoB;

- OIIMCBHIBATH 10 TpaduKy u 1o (GopMyIie OBEACHUE U CBOHCTBA (DYHKIIHIA;

- pemarh ypaBHEHUS, CHCTEMbl YpaBHEHHH, HEPaBEHCTBA, WCIIONBL3Ysl CBOWCTBA (YHKIMH M WX TIpadUuecKUe NpeICTaBICHUS;, HUCIIOIL30BATh
npuoOpeTeHHbIe 3HAHKUS U YMEHUS B IPAKTUYECKOH JeITEIbHOCTH U

MOBCEAHEBHOW >KU3HU JUIA:

- OIMCAHUS U UCCIICOBAHHS C TIOMOIIBI0 QYHKIMH peabHBIX 3aBUCUMOCTEMH, MPEJICTABICHUS UX rpadUvuecKn; HHTEPIPETAUK TPaQHUKOB pearbHbIX
HPOLIECCOB;

- nproOpeTeHHs NPaKTHUECKOTO OMBITa AESITENbHOCTH, IPEALECTBYIOMIEH MPodecCHOHANBHON, B OCHOBE KOTOPOI JIEKUT AaHHBINA Y4eOHbIM MPEeaMET.

Hauana MmaTemaTiueckoro aHanmsa

YMers:

- HaXOJIUTbh CyMMY O€CKOHEYHO YOBbIBAIOILEi reOMETPHYECKON MIPOrpeCcCuy;



- BBIYUCIISITH TPOW3BOJIHBIE M IEPBOOOpPA3HBIC AIIEMEHTapHBIX (YHKIMH, NPUMEHSS NpaBHia BBIYMCICHUS TMPOW3BOIHBIX M MEPBOOOpa3HBIX,
HCIIOJIB3Ysl CTIPaBOYHBIE MaTepHalbl;

- uccnenoBarb GYHKIUHN U CTPOUTH UX I'Pa(UKU C IOMOILBIO IPOU3BOAHOM;

- pelaTh 3a7aui ¢ IpUMEHEHHEM YpaBHEHHS KacaTeJIbHOH K rpaduKy QyHKLUH;

- pemaTh 3aaui Ha HaX0XKICHHE HanOOJIbIIEro M HAaUMEHBILEro 3Ha4eHUs! QYHKIMHU Ha OTPE3KE;

- BBIYMCIIATD IIONIAb KPUBOJMHEWMHOM Tpareuy;

WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKOH NEeSITENbHOCTH U

MTOBCETHEBHOM KU3HU JUISL:

- pelIeHUs TeOMETPUUYECKUX, (U3NUECKUX, SKOHOMUYECKUX M APYTHX MPUKIAIHBIX 3a7ad, B TOM YHCIE 3a7ad Ha HauOOJbIIME M HAUMEHbLINE
3HAYEHHUs C IPUMEHEHUEM allapaTra MaTeMaTUIeCKOro aHaJIN3a;

- MPHOOPETEHHS TPAKTHIECKOTO OIBITA ACATEIBHOCTH, IPEIIeCTBYIOMEH MpoecCHOHAEHOM, B OCHOBE KOTOPOW JIEXKHUT JAHHBIA yUeOHBIN MpeaMET.

YpaBHEHHUs U HEPABEHCTBA

YMers:

- pelaTh panroHajIbHbIe, IOKa3aTe/IbHbIE U JIoTapu(MUYECKHe YPaBHEHUS U HEPABEHCTBA, HPPALMOHAIBHBIE U TPUTOHOMETPHUECKIE YPAaBHEHHUS, UX
CUCTEMBI,

- JIOKa3bIBaTh HECIIOKHbIE HEPABEHCTBA,

- pemaTh TEKCTOBBIE 3a1a49M ¢ TIOMOIIBIO COCTABIEHNS YPAaBHEHUI H HEPABEHCTB, MHTEPIPETUPYS PE3YIBTAT C YUYETOM OFPaHUYECHHN YCIOBHSA 3aJa4H;

- n300pakaTh Ha KOOPIMHATHON TJIOCKOCTH MHOKECTBA PEUICHUH ypaBHEHUH U HEPABEHCTB C ABYMSI IEPEMEHHBIMH U UX CHUCTEM;

- HaXOIUTH MPUOIMKEHHbBIE PELICHNS] YPABHEHUH U UX CUCTEM, HCIONb3Ys rpaduuecKuil MEeTO;

- pelmaTh ypaBHEHHS, HEpPAaBEHCTBA M CHCTEMbl C NPUMEHEHHEM IpapUyecKUX NpeACTaBICHHH, CBOWCTB (DYHKLHH, MPOU3BOJHOM; HCIIOJIB30BATh
nproOpeTeHHbIC 3HAHHUS U YMEHUS B TPAKTUYECKOH JeATEIbHOCTH U

MTOBCETHEBHOM KU3HU JUIS:

- MTOCTPOEHUS U HUCCIEI0OBaHMS TPOCTENIINX MAaTEMATHIECKUX MOJIENIEH;

- nproOpeTeHrs MPaKTHIECKOTO OIBITa JeSITENBHOCTH, PEIECTBYIONIEH MPOpeCcCHOHANBHOM, B OCHOBE KOTOPOIA JIGKUT JaHHBINA YU€OHBIH MPEMET.

OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEH

YMers:

- pemaTh TpocTeiliiie KOMOMHATOPHBIE 3a/laud METOJIOM Iepebopa, a TakKe C HCIIOJIb30BaHUEM H3BECTHBIX (OpMyll, TpeyroibHuka [lackas;
BBIYUCIATH KO3 duumenTsl 6nHoma HeroToHa o ¢opmyiie u ¢ ucroab30BaHueM TpeyroibHuka Ilackas;

- BBIYUCIISITH BEPOSITHOCTH COOBITHI HA OCHOBE TOJICYETa YHCIIA HCXOA0B (TIPOCTEHINE CIyvan); UCIIONb30BaTh MPHOOPETEHHbIC 3HAHUS U YMEHUS B
MPAKTUYECKOH NEATENBHOCTH U

MOBCETHEBHOM KU3HU JUIS:

- aHaJ3a peajJbHBIX YUCIOBBIX JIAHHBIX, IPEJICTABICHHBIX B BUJIE JHarpaMM, TpaduKoB; JuIs aHaTu3a HHPOPMAIIUH CTATUCTHYECKOTO XapaKTepa;

- nproOpeTeHHs MPaKTHYECKOTO OIBITA JESITEBHOCTH, IPEIIECTBYOIIEH MPOPECCHOHANBHOM, B OCHOBE KOTOPOI JIGKHUT JaHHBINA YUCOHBIH MPEMET.

I'eomeTpus

YMers:

- COOTHOCUTh ITUIOCKHE TeOMEeTpHUYecKHe (HUTYphl W TpEeXMEpHble OOBEKTHI C WX ONUCAHUSIMH, YEepTS)KaMH, H300pKEHHUSIMHU; pa3indaTh W
aHaJIM3UPOBAThH B3aMMHOE PACTIONIOKEHUE QUTYD;

- n300pakaTb TeoMeTprudecKre (GUTYpHI U TeJa, BBIIOIHATH YEPTEX MO YCIOBHIO 33/1a4H;

- pelaTh reoMeTpHUYeCcKHe 3aaul, ONMPAsACh Ha N3yUYEHHbIE CBOMCTBA INITAHUMETPHUUECKUX U CTEPEOMETPUIECKUX (DUTYP U OTHOLLIEHUH MEXAYy HUMH,
MPUMEHSISE anreOpandeckuii U TPUTOHOMETPHUYECKHIA arapar;



- MIPOBOJIUTH JOKAa3aTEIbHbIC PACCYKICHUS IPU PEIICHUN 3a/1a4, T0Ka3bIBaTh OCHOBHBIE TEOPEMBI Kypca;

- BBIYUCIIATh JTUHEWHBIC 3JIEMEHTHI M YIJIBI B IPOCTPAHCTBEHHBIX KOH(PUTypaIusaX, 00beMbI U ILIOMAJAN TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN M UX
MIPOCTEUITUX KOMOWHAIINI;

- MIPUMEHSTH KOOPAUHATHO-BEKTOPHBIN METO/ IJIsl BEIYUCICHUSI OTHOIICHUH, PACCTOSIHUM U yTJIOB;

- CTPOHUTH CEYEHHS MHOTOTPAaHHHKOB M HM300pa)kaTh CEUYECHHsS TN BPAIICHHS; WCIOIB30BaTh MPUOOPETEHHBIC 3HAHWS W YMEHHUS B MPAKTUIECKON
JeSTeTbHOCTH 1

MTOBCEIHEBHOM >KU3HU IS

- rccienoBanns (MOJIEIMPOBAHUS) HECIOKHBIX MTPAKTHYECKUX CUTYaIlNi Ha OCHOBE M3yYeHHBIX (DOPMYII U CBOUCTB (UTYD;

- BBIYHCIICHHS JUTHH, TUIOMAIeH 1 00BEMOB PeaIbHBIX 00BEKTOB MPH PEIICHNN MPAKTHYECKUX 3314, UCTIONB3YSI MPH HEOOXOIMMOCTH CIIPABOYHUKH U
BBIYUCIUTEIBHBIE YCTPONUCTBA;

- MIPHOOPETEHHS TPAKTHYECKOTO OIBITA ACATEIBHOCTH, PEIIECTBYOMEH MTpoecCHOHATFHOW, B OCHOBE KOTOPOM JISKUT NaHHBIA y4eOHBIH ITpeIMeT.

Conep:xanue yueoHoro kypca na ociope OIl COO ®K I'ocC (10-11)
MYHULHMIIAJIBHOT0 ABTOHOMHOI0 00111e00pa3oBaTe/ibHOr0 yupesxkaenns «JIuueii Ne 121 umenu I'eposi CoBerckoro Corsza C.A.AXTAMOBA;

Auire0pa U HayaJla MaTeMAaTHYeCKOI0 aHAJIN3a
IHoBTOpeHne Kypca ajaredpsl 9 Kiaacca (5 4acoB, 3 HUX BXOIHAsi KOHTPOJIbHas padora -1 yac)
Heanbie u aeiictBuTeNbHbIE Yncaa (12 yaco).

Henumocts nenbix uncen. Jlenenue ¢ ocratkoM. CpaBHeHUs. Perienne 3a1a4 ¢ eI0YUCIeHHBIMUA HEU3BECTHBIMHU.

Ilonsatne nelicTBUTENBHOrO yncia. CBOWCTBA AEHCTBUTENBHBIX YHCel. MHOMXKeCTBa Yrcel U ONepaliy HaJ MHOKECTBAaMU 4ucell. J[oka3aTenbsCcTBO
HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(BMETHYECKOM U CPEJHEM FeOMETPHUECKOM JIBYX YHCEI.

IToouepeanblit 1 OIHOBpEMEHHBIN BEIOOP HECKOJIBKUX JIEMEHTOB M3 KOHEYHOTO MHOXKecTBa. DOpMyIIbI YHCIIa TIEPECTAHOBOK, COUETAaHHM, pa3MeIeHUH.
Pemenne koMOMHATOPHBIX 3a7a4.

PaunonanbHble ypaBHeHHsI U HepaBeHcTBa (17 4acoB, 3 HUX KOHTPOJIbHBIE PadoThl — 1 yac).

Panronanshelie Beipaxkenus. @opmyna 6uaoma HetoToHa, cBOHCTBa OMHOMUHABHBIX KO3(Q(UIIMEHTOB, TpeyTroibHUK [lackans, GopMyIsl pa3HOCTH H
CYMMBI CTEIIEHEM.

MHorouseHs! OT OJHON epeMEHHOM. [lenenne MHOrouneHoB. JleeHre MHOTOWIEHOB C OCTaTKOM. PaniMoHanbHbIe KOPHU MHOTOWIEHOB C LENBIMU
ko3¢ ¢uimentamu. Pemenue nenbix anredpandeckux ypasaenuii. Cxema I'opuepa. Teopema be3y. Uuciio kopHei MHOTOUJICHA.

ParmonanpHble YpaBHEHHS U HEPABEHCTBA, CUCTEMBI palliOHAIBHBIX HEPABEHCTB.

Kopennb crenenn n (13 yacoB U3 HUX TecTHpoBaHue — 1 yac)

[MousTre GyHKIMY, €€ 06IaCTH ONPEENIEHNs U MHOKECTBA 3Ha4eHui. Dynkuus Y = X', riae Ne N, ee coiicTsa u rpaduk. [lonsTre KopHs cTenenu n>1 u
€ro CBOWCTBA, OHATHE apU(PMETHIECKOTO KOPHSI.

CreneHb MOJIOKATENBHOT0 Ynca (13 4acoB U3 HUX KOHTPOJBHBIE padoThI — 1 yac)

IlonsTHE cTeneHy ¢ pallMOHANIBHBIM IT0OKA3aTENeM, CBOWCTBA CTENIEHH C pallMOHAIBHBIM MToKa3aTesieM. [IoHsATHe 0 pesese nocaea0BaTeIbHOCTH. TeopeMbl
0 TIpenenax mnocieaoBareabHocTel. CyliecTBOBaHHE Mpe/esia MOHOTOHHOW M OrpaHMYeHHON. Psapl, OeckoHeuHas reoMeTpudeckas mporpeccus 1 ee cymma. Yucio
e. IlonsiTre cTenenn ¢ MppanroOHATBFHBIM MoKa3aTeneM. [IpeoOpasoBanue BEIpaKEHHH, Co/lepKalllnX BO3BeIeHUE B cTeneHb. [lokazarenbHas (GyHKIus, ee CBOMCTBA
u rpaduk.

Jlorapugmbi (6 yacoB U3 HUX TecTHpoBaHue — 1 yac ).

Jlorapudm uncia. OcHoBHOE JiorapuMuUecKoe ToxecTBO. Jlorapum nponu3BeieHus], YaCTHOTO, CTENIEHH, TIEpeX0]l K HOBOMY OCHOBaHUIO. JleCATHYHBIN U
HaTypanbHbIi norapugmel. [IpeobpasoBanue BEIpaskeHUH, COIEPKALIUX JIOTAPUPMBI.

Jlorapudmuyeckast QyHKIHS, €€ CBOWCTBA U rpaduK.



IpocTreiimne noka3zaTeabHbIe U JorapupMuiecKue ypaBHeHUs 1 HepaBeHCTBa MeToAbI UX pewieHusi (11 yacoB, U3 HUX KOHTPOJIbHbIE PadOTHI — 1
yac).

[loka3zarenbHble U JOrapuPMUIECKUE YPABHEHHS U HEPABEHCTBA M METOABI UX PELICHU.

CuHYyC ¥ KOCHHYC YIJia 1 yucJja (7 yacoB).

Panuannas mepa yria. CuHyc, KOCHHYC, TAHT'€HC U KOTAHT'€HC IIPOU3BOJIBHOTO YIfla U JeMCTBUTENBHOTO yrcia. OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO
IUIsl CUHYyca U KocuHyca. [IoHsITHs apKkCuHyca, apKKOCHHYCa.

TaHreHc U KOTAHI€HC YIJIa U YKucia (6 4acoB U3 HUX KOHTPOJIbHBIE padoThl — 1 yac).

TaHreHc u KoTaHreHc yria 1 yncia. OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKIECTBA JUIsl TAHT€HCA U KoTaHTeHca. [loHsaTHe apkTaHreHca U apKKOTaHTeHea.

®opmyasl cioxenus (12 yacos).

CuHyc, KOCHHYC U TAaHI'€HC CyMMBI U Pa3HOCTH ABYX apryMeHToB. @opmyiisl ipuBeaeHus. CHHYC 1 KOCUHYC ABOHHOTO apryMeHTa. Popmyisl HOJIOGUHHOZ0
apeymenma. IIpeobpa3zoBanue CyMMbI TPUTOHOMETPHUYECKUX (PYHKIMI B MPON3BEACHUS U IPOU3BEICHHUS B CYMMY. BbipadiceHue mpuzonomempuieckux QyHkyui
yepes maneenc no108UHHo20 apeymerma. IIpeodpazoBaHNe TPUTOHOMETPUUECKHUX BBIPAXKEHUH.

Tpuronomerpuuyeckue GyHKIUM YUCIOBOr0 apryMeHTa (8 4acoB, U3 HUX KOHTPOJIbHbIE padoThl — 1 yac).

Tpuronomerpuueckue GyHKLUUH, UX CBOHCTBA U rpadMKH, NEPUOJUYHOCT, OCHOBHOW HIEPHO,.

Tpuronomerpuyeckue ypapHeHHs M HepaBeHcTBa (12 yacoB, U3 HUX KOHTPOJIbHBIE padoThl — 1 yac).

Penrenue mpocTeHImx TpPUroHOMETPHIECKUX YpaBHEHNH 1 HepaBecTB. OCHOBHBIE CIIOCOOBI PEIICHHs YPaBHEHUH. Peuteniie mpueoHoMempuyeckux
Hepasecms.

DJieMeHTBI TeOPpUHU BeposiTHOCTEM (7 4acoB).

Yucnosvie xapaxmepucmuxu psaoos danHwix. DIIEMEHTapHBIE U CIOKHBIE COOBITHS. PaccMoTpeHne ciydaeB U BEpOSTHOCTh CYMMBbI HECOBMECTHBIX COOBITHI,
BEPOSITHOCTH IIPOTUBOIIONIOKHOTO cOOBITUS. [lonsamue o0 Hezasucumocmu coovimuii. Beposamnocms 1 cmamucmuieckds 4acmoma HACmynieHus coobimusi.

IloBTOpeHne Kypca ajredpbl 1 MaTeMATHYeCKOro aHaau3a 3a 10 kiacce (6 4acoB, U3 HUX KOHTPOJIbHasi padoTa— 2 yaca)

I'eomeTpust

1. BBenenue (5 yacoB)

IIpenmet crepeomeTpuu. AKCHOMBI cTepeoMeTprn. HekoTopble ciencTBrs U3 aKCHOM.

OcHOBHAS IeJb — MO3HAKOMUTH YUAIIUXCS C COMEPKAHHEM Kypca CTEPEOMETPUH, C OCHOBHBIMHU MOHATHSAMHU U aKCHOMAaMH, MPUHSATHIMHU B JaHHOM
Kypce, BEIBECTH TIEPBBIE CIIEICTBUS U3 aKCHOM, JaTh MPEJICTABICHUE O TEOMETPHUECKUX TellaX U WX TOBEPXHOCTAX, 00 N300pakeHUHU POCTPAHCTBEHHBIX QUTyp Ha
4epTeke, O MPUKIATHOM 3HAYCHUN TEOMETPHUH.

N3yuyenne crepeoMeTpuu JODKHO 0a3MpoBaThCsl Ha COUYETAHWU HATIISITHOCTH W JIOTHUYECKOH crporoctd. Omopa Ha HArMSAHOCTh — HENPEeMEHHOE YCIIOBHE
YCHENIHOTO YCBOSHUs MaTephalia, U B CBSI3M C 3TUM HYXKHO YJIEIHUTH OOJBIIIOE BHUMAaHUE MPAaBHILHOMY M300paKEHUIO HA YEPTEX e MPOCTPAHCTBEHHBIX (UTYD.
OpHAaKo HATISTHOCTH JOJDKHA OBITH IPOHM3aHA CTPOTon JoruKoi. Kype crepeomMeTpuu peIbsIBIIIeT B 3TOM OTHOIIEHHH 0oJiee BRICOKHE TPEOOBAHUS K yUaIUMCS.
B orimume or Kypca TUIaHMMETPHH 37ieCh yXKe C caMOro Havana (hOpMYJIHPYIOTCS aKCHOMBI O B3aUMHOM DAacIIOJIOKECHHU TOYEK, MPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE, U Jajiee U3yYeHHE CBOWCTB B3aMMHOI'O PACHOJIOKEHHUS MPSMBIX U IJIOCKOCTEH MPOXOAUT HA OCHOBE 3THUX aKCHOM. TeM caMbIM 3aJaeTCsl BHICOKHIA
YPOBEHb CTPOTOCTH B JIOTHUECKHUX PACCYXKACHUIX, KOTOPBI TOJKEH BBIACPKUBATHCS HA MIPOTSXKEHUU BCETO Kypca.

2. MapanieabHOCTh NPSIMBIX U IJI0CKOCTeH (20 yacoB)

[TapammensHOCTD MPSAMBIX, IPSIMOM U TNIOCKOCTH. B3anmMHOE pactosioskeHre ABYX MPSIMBIX B IPOCTPAHCTBE. YTOII MEXAY ABYMS NpAMbIMU. [lapanienpHoCT
mwiockoctel. TeTpasap u napaienenumne].

OcHOBHasa menb — chHOPMUPOBATH MPEICTABICHUS yUYAIIMXCS O BO3MOXHBIX CITydasX B3aUMHOTO PACIOJIOKEHHS JBYX NPSMBIX B IPOCTPAHCTBE
(TIpsiMBIE TIEpECEKArOTCSI, TIPSMBIE TTAPAILICITBHBI, IPSMBIE CKPEIIIUBAIOTCS ), TIPSIMOU M TUTOCKOCTH (TIpsIMast JISKUT B TUIOCKOCTH, TpsIMasi ¥ TIIOCKOCTh IEPECEKAI0TCS,
MpsiMasi ¥ TUIOCKOCTh MapaJuIeIbHbI), U3YYUTh CBOWCTBA U MPU3HAKY NapaJUICIEHOCTH MPSIMBIX U TUIOCKOCTEH.

Oco0eHHOCTh JaHHOTO Kypca COCTOHWT B TOM, YTO YK€ B IIEPBOIl TJaBe BBOMSATCS B PACCMOTPEHHUE TETPadp WM IMapajUIeNeNUNe]] U yCTaHABIMBAOTCS
HEKOTOPbIE MX CBOMCTBAa. DTO JaeT BO3MOXKHOCTh OTpadaThIBaTh MOHSATHS MapajlIeIbHOCTH NPSIMBIX M IUIOCKOCTEH (a B CIICAYIONICH TIjlaBe TAaKKe W IOHSATHUS



MEPIEHANKYIAPHOCTH MNPAMBIX M IUIOCKOCTEH) Ha 3THX JIBYX BHJAaX MHOTOTPAaHHUKOB, YTO, B CBOIO OYEpElb, CO3MACT ONPEIEJICHHBIM 3aJel K TIJaBe
«MHororpasHUKW». OTIENbHBIN MyHKT MOCBALIEH MOCTPOSHHUIO Ha YEPTEXKE CEUEHUI TeTpadapa U HapajieNenuIesaa, yTo MNPeICTaBIsIeTCsl BaXKHBIM Kak JJis peliie-
HUS TEOMETPUYECKHX 33/1a4, TaK U, BOOOIIe, I Pa3BUTHA MPOCTPAHCTBEHHBIX MPEICTABICHUH YIalUXCA.

B pamkax 3To¥ Tembl ydammecs 3HAKOMSATCS TakkKe C TapauleIbHBIM IMPOSKTUPOBAHHEM M €ro CBOWCTBAMH, WCIIOJNB3YEMBIMH TPU H300paKeHUH
MPOCTPAHCTBEHHBIX (UTYp HA YEPTEKE.

3. IlepneHAUKYJISIPHOCTH MPAMBIX U IUI0cKOCTel (20 yacoB)

IlepnieHqUKYISIPHOCTE NPSIMOM U IUIOCKOCTH. 1leprneHauKyIsip U HAKJIIOHHBIE. YTOJI MEXY MPSMOM U IIIOCKOCThIO. JIByrpaHHbIN yroi.
[lepnenauKynApHOCTH MIIOCKOCTEN. Tpexepannbiil y2on. Muozoepannulii y2oi.

OCHOBHAad LI€db — BBECTH MOHATHS NMEPHEHIUKYIIPHOCTH HPAMBIX U IUIOCKOCTEN, U3YyYUTh NMPU3HAKH MEPIEHIUKYISIPHOCTH MPSAMON U MIOCKOCTH,
JBYX IUTOCKOCTEH, BBECTU OCHOBHBIE METPUUECKHUE MOHATHUSA: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE MEXAY MapajUIeNbHBIMU IJIOCKOCTSIMH, MEXIY
MapajuleTbHBIMU MPSIMOM M IUIOCKOCTBIO, PAcCTOSHUE MEXKAY CKPEIIMBAIOIIUMUCS NPSAMBIMHM, YTOJ MEXAY NpSAMOM M IUIOCKOCTBIO, Yrojl MEXITy IBYMS
MJIOCKOCTSIMM, U3YUUTh CBOMCTBA MPSAMOYTOJIBHOTO Mapaljiesenune/1a.

[lonsiTre MEPIIEHANKYIIPHOCTH U OCHOBAaHHBIC HA HEM METPHYECKHE MOHATHSA (PaCCTOSHUS, YTIIBI) CYIMIECTBEHHO PACHIMPSIOT KIIACC CTEPEOMETPUUIECKUX
3aJ1a4, TOSIBIISIETCSI MHOTO 33/1a4 Ha BBIYHCIICHUE, IMTUPOKO HCITONB3YIONINX U3BECTHBIE (haKThI U3 TUTAHUMETPUH.

4. Muororpannuku (15 yacon)

ITonsitue mHororpannuka. Ipusma. ITupamuna. IlpaBunbHble MHOTOIPaHHUKH.

OCHOBHAaA eNb — MO3HAKOMHUTH yYAIIUXCS C OCHOBHBIMH BHAMH MHOTOTPaHHHUKOB (TIpH3Ma, MTUpaMua, yCceueHHas MIpaMua), ¢ hopMyion Ditnepa
IJIA BBINYKIIBIX MHOT'OI'PAHHUKOB, C IPaBUJIbHBIMHA MHOT'OI'PaHHUKAaMHU U 3JICMCHTAMU UX CUMMCETPHU.

C ABYMsSI BUJAAMU MHOTOTPAHHHUKOB —— TETPAd3ApOM W MHapalICICIUIICAOM — Y4YallueCd YKC 3HaKOMBI. TCHCpB OTU NPEACTABJIICHUA PaCIIUPAIOTCA.
MHoOTOTrpaHHUK OTNpenessieTcs Kak MOBEPXHOCTh, COCTABICHHAS M3 MHOTOYTOJBHUKOB U OTPaHUYHBAOIIAS HEKOTOPOE TEOMETPUIECKOE TEJO (ero TOXe HA3BIBAIOT
MHOTOTPaHHHUKOM). B CBsI3M ¢ 3THM yTOYHsETCS caM0 MOHATHE T€OMETPUYECKOTO Teja, Ui YeTO BBOIUTCA €IIe PsII HOBBIX MOHATHN (TpaHWYHAsl TOYKa (DUTYPHI,
BHYTPCHHAA TOYKA U T. I[.). YcBoeHue ux He SIBIISICTCS O6H33T€HI>H])IM IJIg BCEX yUalllUXCsA, MOKXHO OI'paHUYUTLCA HArJIIAHBIM MMPEACTABIICHUEM O MHOI'OI'paHHHKax.

Hapsany ¢ dhopmymnoit Ditiepa B 3TOM pasjiesnie COAepKUTCS TakKe OJMH U3 BAPUAHTOB MTPOCTPaHCTBEHHON Teopembl [Indaropa, cBsI3aHHBIN C TETPadAPOM, y
KOTOpOTO BCE TUIOCKWE YTJIbl MPH OIHOW BepUIMHE — MpsiMble. Jl0ka3aTreiahcTBO OCHOBAHO Ha (opMyJie IUIONIATU MPSIMOYTOJIBLHONW MPOEKIIMH MHOTOYTOJFHUKA,
KOTOpas MpeaBapUTEIbHO BEIBOIUTCA.

5. IMoBTOpenne. Pemenne 3ana4 (8 uacos)

Tpeﬁonannﬂ K YPOBHIO NOATOTOBKH JECCATUKIACCHUKOB.

B pesynemame usyuenus mamemamuku Ha npOQuIbLHOM yposHe 6 cmapuieil WKoie y4eHuK 00aHCeH

3HATH/IIOHUMATH

° 3HAQUYCHUE MAaTEMaTUYECKON HAYKH JIJISl PEIISHUS 3a/1a4, BOSHUKAIOIIUX B TEOPUH U MPAKTUKE; IMIUPOTY U OTPAHMIEHHOCTH IPUMECHECHHUS
MaTeMaTHIECKUX METOJIOB K aHAIHM3Y W MCCIIETOBAHUIO MPOIIECCOB U SBJIICHUN B TIPUPOJIEC U 0OIIECTBE;

° 3HAYEHHE MTPAKTUKU M BOMPOCOB, BO3HUKAIOIINX B CAMOM MaTeMaTHKe, /Ut (JOPMUPOBaHUS M PA3BUTUSI MATEMaTHIECKOH HAYKH;

° WJIeW PacIIMPEHUs] YHCIOBBIX MHOXKECTB KaK CrIoco0a MOCTPOSHHSI HOBOTO MAaTEMAaTHYECKOT0 ammapaTa JUIsl pelIeHus MPaKTUIeCKHUX 3a/1a4 U
BHYTPEHHUX 33]1ay MaTeMaTHKU;

° 3HAYCHUE UJIeH, METOJIOB U PE3YJIbTATOB anreOpbl 1 MAaTEMAaTUYECKOTO aHAIIM3a JIsl IOCTPOSHUS MOJIEeTIel pealbHBIX MPOIIECCOB U CUTYAITHIA,

° YHHBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKH MATEMATUIECKUX PACCYKICHHUN, X IPUMEHUMOCTD B Pa3JIUYHBIX O0JIACTSAX YEIOBEYECKON IEATEIIbHOCTH

° pasnuune TpeOOBaHUi, MPEIbIBISIEMBIX K JOKa3aTEILCTBAM B MaTEMATHKE, €CTECTBEHHBIX, COITUAILHO-O)KOHOMUYECKIX U TYMaHUTapHBIX HayKax, Ha
MIPAKTHUKE;

! ITomumo YKa3aHHbIX B IaHHOM Pa3aciic 3HaHHﬁ, B Tpe6OBaHI/I${ K YPOBHIO IMOATOTOBKHU BKJIHOYAKOTCA U 3HAHUS, H€O6XO,HI/IMLI€ JJI1 MIPUMCEHCHUS TIEPCUYNCIICHHBIX HUKE yMeHI/Iﬁ.



L BCPOATHOCTHBIX XaPAKTCP pa3JIMIHBIX IPOLCCCOB U SaKOHOMepHOCTCﬁ OKpYXKaroumero Mmupa.

YucsioBble M OyKBEeHHbIE BbIPAKEHH .
YMmeTh:
° BEITIONHATH apu(pMeTHIecKne AeWCTBUS, cOUeTasi YCTHBIE U MHICbMEHHBIE TIPUEMBI, TPUMEHEHNE BBIYHCIUTEIFHBIX YCTPOWCTB; HAXOIUTh 3HAUCHHS
KOPHSI HATypaJbHON CTETNIeHH, CTETICHH C PAIllMOHAIBHBIM TI0Ka3aTeleM, Jlorapu(ma, UCroib3ys TP HEOOXOAMMOCTH BBIUYMCIIHTENBHBIE YCTPOHCTBA; TIOIB30BATHCS
OIICHKOM U MPUKUJKON MPU MPAKTUYECKUX PacyeTax;

. MIPUMEHSTD IOHSTHS, CBSI3aHHBIC C JCIMMOCTBIO LIEIBIX YKMCEI, IPH PEIICHUH MaTEMaTHUECKUX 3a/1a4;

. HaXOJIUTh KOPHH MHOTOUYICHOB C OJHOM IMEPEMEHHOM, PacKIIaAbIBaTh MHOIOWICHBI HA MHOKHUTEIIH;

. MPOBOJUTH PEOOPA30BAHMUS YUCIOBBIX M OYKBEHHBIX BBHIPAKEHH, BKITIOYAOIIUX CTECIICHH, PAJUKANbI, JIOTapu(Mbl U TPHTOHOMETPUICCKHE
(GhyHKIHH.

Hcnoan3oBaTh NpuodpeTeHHbIE 3HAHUSI U YMEHHS B MPAKTHYECKOIl 1esITeJIbHOCTH U MOBCETHEBHOI JKHM3HU TS

o MPAKTUYECKUX PAacyeTOB MO GopMysiaM, BKIFOUas (HOPMYIIbI, COACPIKALIUE CTCIICHH, PaIUKaIbI, JIOTapH(PMBI U TPUTOHOMETPUUCCKUES (DYHKITUH, TPU

HEOOXOIMMOCTH UCTIOJNB3YS CIIPaBOYHBIE MAaTepHAIIbl M TPOCTEHININE BEIYMCINTENbHBIC YCTPOHCTBA.
DyHKIUM U TPaPuKH

Ymern:

o OTIpEeIsATh 3HaYeHNE (PYHKIMU 110 3HAYSHUIO apTyMEHTa [IPH Pa3IMUHBIX crloco0ax 3aiaHust (yHKINY;

o CTPOUTH TPpaMKU H3YUYEHHBIX (DYHKIUH, BBITOTHITE TpeoOpa3oBaHus rpaduKoB;

o OIMCBHIBATH 10 TpauKy U Mo (HopMysie NOBEJACHUE U CBOHCTBA (YHKIIHIA;

o pelaTh ypaBHEHHUS, CHCTEMbl YpaBHEHHIA, HEPaBEHCTBA, UCIIOJNB3YsI CBOMCTBA (PYHKIMK U WX TpadruecKie MpeaCcTaBICHHS,;

Hcnoab3oBaTh NpuodpeTeHHbIe 3HAHUS M YMEHHSI B MPAKTHYECKOH /1eSITeJIbHOCTH M MOBCeTHEBHOM KU3HU IS

o OIMCAHUS ¥ UCCIIEIOBAHMS C TOMOIIBIO PYHKIMI PeaTbHBIX 3aBUCUMOCTEH, MIPEACTABICHUS HX IPpadUuecKu; HHTEPIPETANHN IPahUKOB PEeaTbHBIX
MPOLIECCOB.

YpaBHeHNs 1 HEPaBEHCTBA

Ymers

o pelaTh panroHajIbHbIe, IOKa3aTeJIbHbIE U JIoTapu(pMUYECKHE YPaBHEHUS! U HEPABEHCTBA, HPPALMOHAIBHBIE U TPUTOHOMETPHUECKUE YPABHEHHS, UX
CHCTEMBI;

o JIOKa3bIBaTh HECIIOKHBIE HEPABCHCTBA,

o pelaTh TeKCTOBBIE 3a/1a4 C IOMOILBI0 COCTaBJICHHs yPaBHEHUI, U HEPABEHCTB, HHTEPIIPETUPYSI PE3YIIBTAT C YIETOM OTPAaHUYEHHUH YCIOBHS
3a]a4u;

o n300paXkaTh Ha KOOPJIMHATHOMN TNIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHUH M HEPABEHCTB C JIBYMS IIEPEMEHHBIMH U HX CUCTEM.

o HAXOJUTh MPUOIMKEHHBIE PEIICHNs] YPABHEHUH U X CUCTEM, HCTIONB3Ys rpadudecKuii MeToI;

o pelaTh ypaBHEHHS, HEPABEHCTBA M CUCTEMBI C TPUMEHEHUEM TpadHuyecKux MMpeJcTaBIeHU, CBOUCTB (DYHKIIUH, TPOU3BOTHOM;

Hcenoab3oBath npnoﬁpeTem{Lle 3HAHUA U YMECHUSA B HpaKTH‘IECKOﬁ ACATCJIbHOCTH U HOBCCZ]HeBHOﬁ JKM3HM 1711
® IOCTPOCHUA U UCCIICAOBAHUSA HpOCTeI\/’IH_II/IX MaTEMATHYCCKUX Moneneﬁ.



DJieMeHThl KOMOMHATOPHUKH, CTATHCTUKHA U TEOPHH BEPOATHOCTEH

Ymersn:

o pemate mpocTeimue KOMOWHATOPHBIE 337add METOAOM Iepedopa, a Takke C HCIOJIh30BAaHMEM H3BECTHHIX (hopmyi, TpeyrombHuka [lackas;
BEIMUCIATH KO3 duimeraTsl 6mHOMa HpioTOHA IO (hopMyJTie U ¢ MCTIONh30BaHUEM TpeyroiabHuKa [lackans;

o BBIYHCIIATH, B IPOCTCHIITNX CITydasx, BEPOATHOCTU COOBITHH Ha OCHOBE TOJICUCTa YUCIIa UCXOJIOB.

Hcnonb3oBaTh NPUOOPEeTEHHBIE 3HAHUS M YMEHHUSI B MPAKTUYECKON AeATEeTHHOCTH U MOBCEAHEBHO KU3HH JIJIS HAJIM3a PEAbHBIX YACIOBBIX JaHHBIX,
MIPEICTaBICHHBIX B BUIC AWAarpaMM, rpaduikoB; [Isi aHaN3a HH(POPMAIHH CTATHCTUIECKOT0 XapaKTepa.

TI'eomerpus

YMeTs:

. COOTHOCUTH IUIOCKHE T'e€OMETpPHUYECKHUE (UTYpPHl M TPEXMEpPHBIC OOBEKTHI C HMX OMNMCAHUSAMH, YEPTSHKAMH, H300paXKCHHSIMH; pPa3liu4arTh U
AQHAJIM3UPOBATh B3aUMHOE PACIIOJIOKEHUE PUTYD;

. M300paxkaTb TeoMeTprudecKre (GUTYpHI U TeJa, BEITIOIHATh YePTEX MO YCIOBHUIO 33/1a4H;

. pemaTe TeOMETPUIECKHE 3a/1a4H, OIHPAsCh Ha H3yUCHHBIE CBOWCTBA TUNIAHUMETPUIECKHIX U CTEPEOMETPHUYECKUX (DUTYP M OTHOLICHUIA MEXIY HAMH,
MPUMEHSS aNreOpanveckuii 1 TPUTOHOMETPHUYECKHI arapar;

° MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHUS IIPU PEIICHUH 3a/1a4, JIOKa3bIBaTh OCHOBHBIC TEOPEMBI KypCa;

° BBIYUCIIATH JTUHEWHBIC 3JIEMEHTHI M YIJIbI B MPOCTPAHCTBEHHBIX KOH(PUrypaIusaX, 00beMbl U IUIONMAJA OBEPXHOCTESH MPOCTPAHCTBEHHBIX TEI U MX
MPOCTEUITUX KOMOUHAIIN;

° MIPUMEHSATh KOOPIUHATHO-BEKTOPHBIN METO/I IJIs1 BEIYMCIICHUS OTHOIICHUH, PACCTOSIHUMN U YTIIOB;

° CTPOUTH CEUCHHSI MHOTOTPAaHHUKOB M M300pakaTh CEUCHUS TEJ BPAICHUS.

Hcnonn3oBaTh NpUOOPETEHHbIE 3HAHUSL M YMEHMS B NPAKTUYECKOIi 1eITeJIbHOCTH U MOBCETHEBHOM KU3HU

. HcCieIoBaHus (MOJICIIMPOBAHUS ) HECIIOKHBIX MTPAKTHYECKUX CUTYAIIU Ha OCHOBE M3YYEHHBIX (DOPMYI U CBOWCTB QUTYD;

. BBIYHCIICHHS JUIVH, TUIOMAie U 00bEMOB peabHBIX 00BEKTOB MIPH PEIISHUH MTPAKTHUECKUX 3a/1a4, UCTIOJIB3Ys MTPH HEOOXOJUMOCTH CIIPABOYHUKHU U

BBIYUCIUTEIbHbBIE YCTPONUCTBA
JJ151 OleHKM npeIMeTHBIX Y4eOHbIX JOCTUKEHUIl 00y4al0IMXCH UCII0JIb3yeTCs !

BxoaHo¥ KOHTPOJIb B BUJIE TUATHOCTUYECKUX aJIMUHUCTPATUBHBIX CPE30B.
Texkyummii KOHTPOJIb B BUIE CAMOCTOSATENBHBIX PA0OT, TECTOB, MATEMaTHYECKUX JUKTAHTOB, B3aUMOOIIPOCA.
TemaTu4yeckuii KOHTPOJIb B BU/I€ KOHTPOJBHBIX (IIPOBEPOUHBIX PaboT).
Ilox mpakTHYeckoil padoToil yyamuxcs HA YpoKe MaTeMAaTHKHU MOHUMAaeTcsl 0TPa00TKAa HABBIKOB M YMEHUIl JelicTBUA € aJITOPUTMAMH
pelieHusl 3aJa4  Ha MNpPaKkTHKe B XoJe BBbINOJHEHHs] He BCEMHM YYalllMMHCA  TeCTOBBIX 3aJaHHil. J1a0OPATOPHBIX MOCTPOEHUI, W3MepeHMId,
HHAUMBUAYAJIBHBIX KAPTOUYeK, 03TOMY OlleHHBAHME NPOMCXOAUT KOHKPETHOH IpyNIbl yYammxcs, a He Bcero KJjacca.

5. IIpome:xyTOUYHasi aTTECTALMSA TPOBOANTCS B BUIE NTOTOBOM KOHTPOJIHHON paOOTHI 10 OKOHYAHUH M3YUEHHUS OCHOBHOTO MaTepuala.

N =

Onenka YCTHBIX OTBETOB oﬁyqamumxcsl o MaTeMaTHKe
OTBeT OLICHUBACTCSI OMMEMKOIL ((5», €CJIM YUYCHUK:

o MIOJTHO PAcKpBUI COJIepKaHNe MaTepruaia B 00bemMe, MPelyCMOTPEHHOM MTPOrpaMMON U YIeOHUKOM,

o W3JI0KWJI MaTe€pHajl TPaMOTHBIM S3BIKOM B OTPEeNIEHHON JIOTHYECKOH TOCIeI0BATEIbHOCTH, TOYHO UCTIONB3Yd MaTeMaTHIECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIHKY;

o MPAaBUIBHO BBIOJIHWII PUCYHKH, YEPTEKH, TPaQUKH, COMYTCTBYIOIINE OTBETY;

o MPOMJUTIOCTPUPOBAITT TEOPETHUUECKUE TMOJIOKEHUS KOHKPETHBIMU IPUMEpPAMHM, IPUMEHHUI UX B HOBOW CHUTyallUH NPH BBINOJIHEHHU NMPAKTUYECKOTIO

3aJaHM,



L IpOACMOHCTPUPOBAJT YCBOCHUC PAHCC M3YUYCHHBIX COIIYTCTBYIOMIUX BOIIPOCOB, C(l)OpMHpOBaHHOCTI: n yCTOfI‘-IPIBOCTI: HUCMOJIB3YCMBIX IIPpU OTpa6OTK€
y'MCHI/Iﬁ 1 HAaBBIKOB,

L OTBEYaJ CAMOCTOATEIBHO Oe3 HaBOJAIINX BOIIPOCOB YUYUTCIIA. Bo3MOXHEI OAHa - IB€ HCTOYHOCTH NPHU OCBCHICHUHN BTOPOCTCTICHHBIX BOIIPOCOB UJIHU
B BBIKJIaJIKaX, KOTOPBIC YUCHUK JICTKO UCIIPABUII 11O 3aMCUYAHUIO YUUTECIIA.

OrtBeT OLICHUBACTCS OMMEMKOU «4»,CCJ'II/I OH YJAOBJICTBOPSCT B OCHOBHOM TpeGOBaHI/IHM Ha OLCHKY <(5)>, HO IIpHU 5TOM UMEET OAHH U3 HEAJOCTATKOB!

L B U3JIOKCHUUN JOMYIICHBI HeOoIbIINe HpOGCJ’IH, HC UCKa3sUBINNE MAaTEMATUYCCKOE COACPIKAHUEC OTBETA,
L AOIYIIEHBI OAWH — IBAa HEA0YETA IMTPU OCBEIICHUN OCHOBHOI'O COACPKaHUA OTBETA, UCIIPABJIICHHBIC 110 3aMC€UYAaHUIO YIUTEIIA;
L AOITYIICHBI omwubOKa wiIM Ooliee ABYX HCEIOYCTOB INPU OCBCUICHHU BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAJKaX, JICTKO HCIIPABJICHHBIC I10

3aMEYaHUI0 YUUTes.

Ommemka «3» CTaBUTCS B CIEAYIOUINX CIIydasx:

o HETIOJIHO WJIN HEIOCJIEA0BATEIbHO PACKPBITO COIEpXKAHUE MaTepHaja, HO IIOKa3aHO o0llee IOHMMAaHKE BOIPOCAa U NMPOAEMOHCTPUPOBAHBI YMEHHUS,
JOCTaTOYHBIC [T AAJbHEHILIEr0 YCBOSHHSI IPOTPaMMHOI0 MaTepuaa,;

o HUMEIUCH 3aTPYAHEHUS WK JOMYIICHBI OIIMOKY B ONPEACICHUH MOHATHH, UCIIOJIb30BAHUN MaTeMaTHYeCKOH TEPMUHOIOTUH, YepTexkKaxX, BHIKIAIKaX,
WCTIPaBJICHHBIE [TOCTIE HECKOIBKUX HABOSIINX BOIPOCOB YUUTEIIS;

o YUCHHK HE CIIPAaBUJICS C MPUMEHEHHEM TEOPUH B HOBOW CUTYalluH IIPH BHIITOJTHEHUH MPAKTHYECCKOTO 3aJaHHs1, HO BBITIOHWII 33aHUs 00513aTEIbHOTO
YPOBHSI CJIO’KHOCTH TI0 JJAHHOM TeMe.

Ommemka «2» CTaBUTCS B CIEAYIOUINX CITydasx:

o HE PAaCKphITO OCHOBHOE coJIeprkaHue ydeOHOTO MaTepuaa;
o o0HapyXKeHO HEe3HAHWE WIIM HETIOHUMAaHHUE YIeHUKOM OOJbIIel Wi Hanbollee BaXKHOW YacTH y4eOHOTO MaTepuarna;
o JOMYIIEHbl ONIMOKH B ONPENCSNICHUH MOHATHH, NPH HCIIOIH30BAaHHM MAaTEMAaTHYeCKOH TEPMHHOJOTHH, B PHCYHKaX, 4epTexax WM rpadukax, B

BBIKJIQ/IKaX, KOTOPBIE HE MCIIPABIICHBI ITOCIIE HECKOIBKUX HABOMAIINX BOTIPOCOB YUUTETIS.
Ommemka «I»He CTaBUTCA.
OyeHKa nUCbMEHHBIX KOHMPOTAbHBIX PAOOM 00YyUaAIOUMUXCA NO 2eOMemPUl
Ommemka «5» CTaBUTCS, €CIIN:

L4 pa60Ta BBITIOJTHCHA ITOJIHOCTBIO,
L4 B JIOTUYCCKUX PACCYXKJICHUAX U 000CHOBAaHUH pCUICHU HET HpO66J’IOB nu OIIII/I60K;
L4 B PCIICHHUHU HET MATCMATHYCCKHUX OIIMOOK (BOBMO)KHa OJHa HCTOYHOCTDH, OIIMCKA, HE ABJIANOMIAACA CICACTBHEM HC3HAHUA WJIM HCIIOHMMAaHHWA

y4eOHOTO MaTepuaia).
Ommemka «4» CTaBUTCS, €CIIN:

L4 pa60Ta BBIIIOJIHECHA ITOJJHOCTBIO, HO 000CHOBaHUS IIaroB peuIieHusT HEAOCTATOYHBI (€CJ'II/I YMCHHEC 000CHOBBIBATh pacCyKaACHus HE ABJIAIOCH
crieaJibHbIM 00BEKTOM HpOBepKI/I);
L AonynieHa OJHa OIINOKA HIIH ABa-TpU HEAOUYCTAa B BBIKJIaAKAX, PUCYHKAX, YCPTCIKaAX WU Fpa(i)I/IKaX (GCJ'II/I 3T BHIBI pa6OTBI HC SABJIAIINUCH

CHEIMATbHBIM 00BEKTOM TPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

JIOMyIIIeHbI OoJiee OIHON OINMOKM WM Oojiee IBYX-TpPEeX HEIOYETOB B BBIKJIAJKAX, dyepTexax WM rpadukax, HO ydalluics BIIaJeeT 00sS3aTeIbHBIMU
YMEHHSIMH IO TIPOBEPSAEMOI TEME.

OmmemKa «2» CTaBUTCS, €CIIN:

JIOTYIIIEHBI CYIIECTBEHHBIC OIIMOKH, TIOKA3aBIIKE, YTO yUYAIIUKCS HE BlIajeeT  00sM3aTe/IbHBIMM YMEHUSIMH 110 JaHHOM TEME B IOJIHOM Mepe.

Ommemka «1»He CTaBUTCA.



