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HosichutenbHas 3anucka Kk kypcy MATEMATHUKA 10b kaace

[IpenogaBanue npeamera «Marematuka» B 2017-2018 yyeOHom roay BeA€Tcs B COOTBETCTBUU CO CIIEIYIOIIMMHA HOPMAaTUBHBIMH TJOKYMEHTAMHU:

e OenepanbHOro 3akoHa ot 29.12.2012 roma Ne273-d3 «O06 obpazoBanuu B Poccuiickoit @enepanuny,

e YcTaBa M y4eOHOIO IJIJaHA MYHHMIIMIIAIHFHOTO aBTOHOMHOT'O 001eoopazoBarenbHoro yuapexacHus «Jlumeid Ne 121 umenn I'epost CoBerckoro Coro3a
C.A.AXTSIMOBaY;,

® IPUMEPHOH (THIOBOI) 00pa3oBaTeNbHON MporpaMMbl MO mHpeameraM MuHuctepcTBa oOpaszoBanust W Haykun P® (ITucemo MunucrepcTBa
obpazoBanus u Hayku PD ot 07.07.2005r. Ne 03-1263 «O npuMepHBIX IIpOrpamMmax 1o y4eOHbIM npeaMeTaM (eaepaibHoro 6a3ucHOro yueOHoro ImiaHay);

e heaepaTbHOrO0 KOMIIOHEHTA TOCYAapPCTBEHHOTO CTaHapTa ocCHOBHOro o61iero oopaszoBanus (IIpukaz MO u H P® ot 5 mapta 2004r. Ne1089);

® IPUMEPHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs MO MaTeMaTuke (COOPHHK HOPMATHUBHBIX JIOKYMEHTOB [UIsi 0Opa3oBaTENIbHBIX
yupexaenuii Poccuiickoit deneparuu, peam3yronMx mporpaMMbl 00mero oopazoBanus /cocraputens J.J1. JlHenpos, A.I'. ApkaabeB-2-¢ U3/l. CTEPEOTHII,
- M.: poda, 2008);

e [Ipuka3 Muno6OpazoBanusi Poccun ot 9 mapra 2004 r. Nel312 «O6 yrBepknenuu ¢eaepanbHOro 0a3ucHOro yd4eOHOro IjaaHa U MPUMEPHBIX
y4eOHBIX IUIAaHOB Jig 00pa3oBaTeNbHBIX YyupexaeHud Poccuiickoit denepanuu, peaau3yromMX OporpaMMbl obmiero obOpasoBanus» (//BectHuk
obpazoBanus, 2005, - NeNe 13, 14); XK. «MaTemaTtuka B mkosie» Ned, 2004r.);

YueOHHUKH:

AJredpa u Hayaja MaTeMaTudeckoro anaau3a 10 ximacc: yueOHHK a1 oOmieoOpa3oBarenbHbIXyupexkaennii: Hukonsckuii C.M., ITortanoB M.K.

u ap., 2014-2017 r.

I'eomerpus, 10-11: Yuebnuk ans obmeoOpazoBarenbHbIX yupexaenuil /JI.C.Aranacsn, B.®.byry3os, C.b.Kagomuer u ap.-M.: Tlpocenienue,

2014-2017 r.

HEJIA U 3AJAYU U3YUYEHUS KYPCA MATEMATUKMH 10 KJIACCA:

B npodmibHOM Kypce copepikaHue 00pa3oBaHusl, pa3BUBAETCS B CIIEYIOIUX HANPABICHUAX:

* CHCTEMaTHu3allys CBeICHUH 0 4Kciax; GOpMUPOBAaHUE MPEACTABICHUI O pacIIMPEHUH YUCIOBBIX MHOKECTB OT HATYpaJIbHbIX /10 KOMIUIEKCHBIX KakK
croco0e TOCTPOEHUs HOBOTO MaTeMaTHYeCKOro ammaparta JUuls pelieHHus 3aJad  OKPYKAIoIIero MHpa M BHYTPEHHUX 3aJad MaTeMaTHKH;
COBEpIICHCTBOBAHNE TEXHUKU BBIYHCIICHUI;

* pa3BUTHE U COBEPLICHCTBOBAHNE TEXHUKH aJlredpanyeckux mpeodpa3oBaHuil, pelieHus ypaBHEHUH, HEPaBEHCTB, CUCTEM;

* cucTeMaTH3allus U pacllupeHHe CBEIeHUN O (PYHKUHMAX, COBEPIICHCTBOBAHUE TpaMUYEeCKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMHM MJESIMU U
METOJaMU MaTeMaTHYECKOro aHallu3a B 00beMe, MTO3BOJISAIOIEM UCCIIEI0BaTh AIEMEHTapHbIe (DYHKIIMH U pelIaTh IpocTeiime

* pa3BUTHE NPEJICTABICHUN O BEPOSITHOCTHO-CTaTUCTUUECKUX 3aKOHOMEPHOCTAX B OKPY’KaIOILIEM MUDE;

* COBEpUICHCTBOBAHWE MAaTEMaTHUYECKOT0 Pa3BUTHS /10 YPOBHS, MO3BOJISIONIEIO CBOOOJHO MPUMEHATh M3yYeHHBbIE (DAaKThl M METOJIbI MPH pPEIICHUH
3aJ1a4 U3 pa3IMYHbIX Pa3fesioB Kypca, a TakKe UCIOIb30BaTh UX B HECTAH/IAPTHBIX CUTYALIUSIX;

* (hopMupoBaHHe CIOCOOHOCTU CTPOUTH M UCCIIE0BATh MPOCTEiIINe MaTeMaTHUECKUE MOJIEH MIPH PELICHUH MTPUKIIAJHBIX 337134, 33]1a4 U3 CMEKHBIX
JTUCHUIUIMH, YriyOjaeHue 3HaHUM 00 OCOOEHHOCTSX MPUMEHEHHS MaTeMaTHMYeCKUX METOJOB K HCCIEJOBAaHUIO TMPOILIECCOB M SIBJICHUH B NPUPOAE U
o01ecTBe.

Heanb

W3yuenne MaTeMaTUKU B CTapIIe 1IKoJIe HA MPOGUIBHOM YPOBHE HAPABJICHO HA JIOCTHKEHUE CIEAYIOIINX 3a/1a4:

e (opmupoBaHue npeacTaBieHU 00 UAEIX U METOJaX MaTEMAaTHKHU; O MaTeMaTHKE KaK YHUBEPCAJIbHOM S3bIKE HAYKH, CPEACTBE MOJCIUPOBAHUS

SIBJIEHUM W IIPOLIECCOB;


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

e OBJIaJlcHHE YCTHBIM U IHMCbMEHHBIM MAaTEMaTHUECKUM S3BIKOM, MaTEeMaTHUYECKUMH 3HAHUSAMHU U YMEHUSMH, HEOOXOIUMBIMHU JUIsl U3Y4EHUS
IIKOJIbHBIX €CTECTBEHHO-HAYYHBIX AUCIUILINH, IS POIOJIKEHUsI 00pa30BaHMsI U OCBOCHUS N30paHHON CIIEUAIbHOCTH Ha COBPEMEHHOM YPOBHE;

® pa3BHTHE JIOTHYECKOI'O MBIIUIEHUS, AITOPUTMUYECKON KYJIbTYpBhl, IPOCTPAHCTBEHHOTO BOOOPAXKEHHUs, pa3BUTHE MATEMAaTUYECKOI'O MbIIUIEHUS
U MHTYMILIMH, TBOPUYECKUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOIUMOM AJIs IPOJOJDKEHHUs 00pa30BaHUA U Ui CaMOCTOSATENIBHOM JIESTENbHOCTH B 00JIACTH
MaTEeMaTHKH U €€ MPUIOKEHUH B Oyaymiel npopeccnoHaIbHOM 1A TeIbHOCTH;

e BOCHHTAHHE CPEICTBAMH MAaTEMaTHKU KyJBTYpbl JIMYHOCTH: 3HAKOMCTBO C MCTOPHEHM pPa3BUTHs MAaTEMAaTHUKH, HBOJIOLMEH MaTEeMaTHYECKHUX
uzel, IOHMMaHNe 3HAUUMMOCTH MaTEeMAaTUKHU JJIs1 OOLECTBEHHOTO IIporpecca.

Oo01mey4eOHbIEe YMEHUSI, HABBIKH M CIIOCOOBI 1eATeJIbHOCTH

B xoxe wm3yueHHss MaTeMaTHKd B NPO(UIBHOM Kypce CTapiiedl IIKOJBI ydalluecs MPOAOJDKAIOT OBJAJCHHE PAa3HOOOpPa3HBIMH CIOCOOAMH
NesTeNbHOCTH, IPUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

NPOBEICHUS JIOKA3aTeIbHBIX PACCY)KICHHI, JIOTHUYECKOr0 OOOCHOBAHMS BBIBOJIOB, HCIIONB30BAHUS PA3JIMYHBIX SI3BIKOB MAaTEMAaTUKU JUIS
WUTIOCTPALMK, UHTEPIPETALMH, apr'yMEHTALUU 1 JJOKa3aTeIbCTBA;

pelIeHns MIMPOKOro Kilacca 3a/lad M3 pa3IMUHBbIX pa3lieloB Kypca, MOMCKOBOM M TBOPYECKOW NEATEIbHOCTU INPHU PEIICHWU 3ajay MOBBIIICHHON
CJIO’)KHOCTH M HETHUIIOBBIX 3a/1a4;

IUIAHUPOBAHUSL M OCYLIECTBJICHUS AJITOPUTMHUYECKON JEATEIbHOCTU: BBIIOJHEHUS M CAMOCTOATEIBHOTO COCTABJICHUS aJTOPUTMUYECKUX
IpeINUCaHuil U HHCTPYKIMKA HA MaTEMAaTHYECKOM MaTepHaie; UCIOIb30BaHUS U CAMOCTOSTEILHOI'O COCTaBIEHUs (POPMYJI Ha OCHOBE 00 00IEHHS YaCTHBIX
CJIy4aeB U Pe3yJbTaTOB SKCIIEPUMEHTA; BHIIIOJHEHUS PaCYETOB IPAKTHUECKOIO XapaKTepa;

IOCTPOCHMS U MCCIIEOBAHUS MaTeMaTHYECKUX MOJENEH Ul ONUCaHUs U PelIeHUs NMPUKIATHBIX 33a1a4, (U3UKU U pPealbHOM KU3HU; IPOBEPKU U
OLIEHKH pe3yJIbTaTOB CBOEH pabOThl, COOTHECEHHUS UX C ITOCTABJIEHHOM 3a/1a4eil, C JINYHBIM KU3HEHHBIM OIBITOM;

CaMOCTOSITENIbHON pabOThI C UCTOYHUKAMU MH(pOPMAallUH, aHaJIN3a, 0000IEHUS U CUCTeMaTH3allui MOJy4YeHHOH MHPOpMalluu, HTHTETPUPOBaHUS €€
B JINYHBIN OIIBIT.

Tematudeckoe ranupoBanue coctasieHo kK YMK C.M. Hukonbckoro u ap. «Anrebpa u Hadana aHanuzay», 10 kiacc, M. «IIpocemenue», 2017
roJl Ha OCHOBE (efepalbHOI0 KOMIIOHEHTa IOCYJapCTBEHHOIO CTaHAapTa OOIIero 0oO0pa30BaHUS C YYE€TOM aBTOPCKOTO TEMATUYECKOTO IJIAHUPOBAHMS
y4eOHOro MaTepuaia, ony0JIMKOBaHHOTO B )KypHasie «MatemaTuka B mikone» Ne2, 2014r.

KypcusomB TeMaTndyeckoM IJIAaHUPOBAHUU BBIIEIEH MaTepUall, KOTOPBIM MOJIEKUT H3YyYEHHUIO, HO He BKJIO4YaeTcd B TpeOoBaHHUS K YypOBHIO
MOJITOTOBKM BBIMYCKHUKOB. [loguepkuBaHueM BbIJENIEH MaTepuan, cojepkaiuiicss B deaepanrbHOM KOMIIOHEHTE T'OCYAAPCTBEHHBIX 00pa30BaTeNbHBIX
CTaHJIapTOB CpeAHero (MmojgHoro) obmero oOpa3oBaHMs, HO oTcyTcTBYlomMiA B yueOHuke C.M. Hukonbsckoro u np. «Anrebpa v Hauvana aHaiuza», 10
knace, M. «lIpocsemenne», 2014-2017 rox. B ckobkax yka3aH HOMep y4eOHOro MOcOOMs, MPEICTABICHHOIO B CHHMCKE JIUTEPATyphl, I71€ MOKHO HaWTH
Marepual 1o yKa3aHHOU TeMe.
®opMbl, METO/IbI, CIIOCOOBI M CPE/ICTBA PeaM3allMi NPOrpPaMMbl: ISl peaIn3allii POrpaMMBbl OYAYT UCHIOIB30BATHCS CIIEAYIOIINE:

1. nexunonHast popma paboThI;

2. camocToATeNnbHas paboTa ydammxcs (pedeparbl, coodiieHus, Tabnuibl, paboTa ¢ y4eOHUKOM);

3. rpymmoBsie GOPMBI pabOTHI,

4. nHOpMaIIMOHHO-KOMMYHHKATUBHbIE TEXHOJIOTHH;

5. pazIuYHbIE UTPOBBIE TEXHOJIOTHH.



Buabi u popMbl KOHTPOJIS:

POMEXYTOUHBIN, TEKYIIHIA U UTOTOBBIA, MHAWBUAYAIbHBINA, (PPOHTAIBHBIN: TECThI, MATEMAaTHUECKUE IUKTAHTHI, CAMOCTOSITEIILHBIE M KOHTPOJIbHBIC
paloThl, TBOPUECKHE 3aaHNUS, UCCIIE0BATENIbCKUE 3aJaHUs, PETryJIIpHbIC IPOBEPKU MHIUBUAYAIbHBIX JOMAIIHUX 3alaHHMH.

WToroBas arrectanysi NpeaycCMOTPEHA B BUI€ aIMUHUCTPATUBHON KOHTPOIBbHOHN paboTel B hopmate EI'D. [lox mpakTrueckoi paboToN ydarmxcs
Ha ypOKe IIOHUMAeTCs JII0O0H BUJI BHIMOJIHEHUS MHANBUIYAIBHBIX 3aJlaHUH 110 KapTOYKaM, II0TOMY OLEHKH MOTYT OBITh BBICTABJICHBI B )KypHaJl HE BCEM
y4aImMmcs, a BEIOOPOYHO.
YpoBeHb 00yUeHusi — TPO(HIbHBIN.
Tun u BUJ KJacca: COUATbHO-3KOHOMUYECKUN TTPOQHITB.
Cpoxku peajqu3zanuu nporpammsi: 1 rog.
MecTto yueOHOro Kypca B y4eOHOM IJIaHe

[To mporpamMme Ha u3ydeHue marematuku B 10 kiacce oTBoauTcs 6 yacoB B Helento (anredpa M Hayajla MaTeMaTHYeCKOro aHaiusa — 4 daca,
reomeTpusi — 2 gaca), Bcero 204 yaca. 13 nux Ha anreOpy — 1364acos, a Ha reomerpuio — 68 yacoB. B npenonaBannm kypca «MaTemaTuka» NpUMEHSETCS
CUHXPOHHO — [IapAJUIEJIbHOE U3YYCHHUE JaHHBIX Pa3lIeloB.

MATEMATHKA

O0s13aTe/IbHbIE MUHUMYM CO/ICPKAHUS
UmucnoBbie U OYKBEHHBIE BBIPAKEHUS

Jemumoctb nensix yucen. Jlenenue ¢ ocratkom. CPABHEHUWS <*>. Pemrenue 3a1a4 ¢ 11eJI0YUCICHHBIMA HEU3BECTHBIMHU.

Kommiekcupie uncna. ['eomerpuyeckas HHTEpIpeTallisd KOMIUIEKCHBIX uncen. JlecTBUTeNbHas 1 MHUMAs 4acTh, MOJYJIb U ApTYMEHT KOMIUJIEKCHOTO
yucna. AnreOpanyeckas U TpUTOHOMETpHuYeckass (hOpMBI 3alHMCH KOMIUIEKCHBIX 4Hcell. ApudMeTHueckue ACHCTBHUS HaJ KOMIUIEKCHBIMU YHCIAMH B
passbix ¢opmax 3anucu. Kommiekcno conpspkennsie yncia. BOSBEJEHUE B HATYPAJIBHY IO CTEIIEHD (POPMVYIJIA MYABPA). OCHOBHAS
TEOPEMA AJII'EBPBIL.

MHoOrowieHsl OT OJIHOM NEPEMEHHOM. J[eTMMOCTh MHOTOWIEHOB. [[€J1eHre MHOTOUYJIEHOB C OCTaTKOM. PalroHaibHble KOPHU MHOTOYJIEHOB C LETBIMHU
koappunmentamun. CXEMA
I'OPHEPA. Teopema besy. Uucno kopHeit MHOrousieHa. MHOTOWIEHBI OT JIBYX IMEPEMEHHBIX.

@opMynbl COKpALIEHHOTO YMHOXeHHs s crapmux creneHedl. bunom Herorona. MHOI'OYWJIEHBI OT HECKOJIBKUX ITEPEMEHHBIX,
CUMMETPUYECKHWE MHOI'OYJIEHBI.

Kopens crenenu N> 1 u ero cBoiictBa. CTeneHb ¢ pallMOHAIbLHBIM [TOKA3aTeNIEM U €€ cBoicTBa. [loHsATHE O cTEeneHu ¢ AeHCTBUTEIbHBIM IIOKA3aTEIEM.
CBOMCTBA CTEIEHH ¢ IEUCTBUTEIILHBIM ITOKa3aTeleM.

Jlorapudm umcna. OcHoBHOe mnorapudmmueckoe ToxkaecTBo. Jlorapudm mpousBeneHUs, YaCTHOTO, CTENEHH; MEPeXo]l K HOBOMY OCHOBAHHUIO.
JlecsITUUHBIN U HATYpaJIbHBIHN JTOrapu(MBbl, YUCIIO €.

[IpeoOpazoBanust BeIpaKEHUH, BKIIOYAOIINUX apu(METHIECKUE ONEpallii, a TAK)KE OTEepaIlii BO3BEACHUS B CTENIEHb U TIOTapuPMUpPOBAHUSI.
Tpuronomerpust

CuHyc, KOCMHYC, TaHT€HC, KOTAaHI€HC MPOU3BOJBHOrO yria. Paguannas mepa yria. CHHYC, KOCUHYC, TAHT€HC M KOTaHreHc uuciia. OCHOBHbIE
TPUTOHOMETpUYECKHE ToXAeCTBA. Dopmynsl mpuBeaeHuss. CHHYC, KOCHHYC U TAaHT€HC CYMMBI U Pa3HOCTH ABYX YriioB. CHHYC U KOCHHYC JBOWHOTO yTJIa.
®OPMVIJIbI TTIOJIOBMHHOI'O VYTIJIA. IlpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKMX (YHKIMA B HPOU3BEACHUE U IPOU3BEJCHHUS B CYMMY.
BBIPAXKXEHUE TPUTOHOMETPUYECKUX ®YHKIMI YEPE3 TAHI'EHC IIOJIOBUHHOT'O
API'YMEHTA. IIpeo6pa3zoBaHust TPUTOHOMETPUYECKUX BBIPAKCHHA.



[IpocTeiile TPUrOHOMETPUUYECKHE YpaBHEHMs. PemreHns TpUroHOMeTpHueckux ypasHenmil. IIPOCTEUIIME TPUTOHOMETPUYECKUE
HEPABEHCTBA.

ApKcuHyC, apKKOCHHYC, ApKTaHI'€HC, aDKKOTAaHT€HC YHCIIA.
OyHKIUU

Oynkuuu. O6nacTb onpeaeneHust 1 MHOKecTBO 3HaueHuil. ['paduk pynkuuu. [loctpoenue rpadukoB GpyHKIUHI, 3aJlaHHBIX PA3JIMYHBIMU CIIOCOOAMU .
CBoiicTBa (yHKIIMI: MOHOTOHHOCTb, YE€THOCTh U HEYETHOCTD, MIEPHOAUYHOCTD, OTPaHUYCHHOCTh. [IpoMEXyTKH BO3pacTaHus U yObIBaHUS, HAUOOJIbIIEE U
HaWMECHBIIIEE 3HAYEHUS, TOYKH SKCTpeMyMa (JIokambHOro makcumyma u mMuHuMyma). BBIITYKIJIOCTh ®YHKIUWU. I'paduyeckas wHTEpmpeTarus.
[Tpumepbl PyHKIIMOHATBHBIX 3aBUCHMOCTEN B PEaJIbHBIX MPOLIECCAX U SABICHUSIX.

Cnoxnast ¢yHKuus (koMrosunus GyHKuuid). B3aumuo oOpatable ¢yHKmuu. OOJacTh ONpeaesieHHs W 00JIacTh 3HAYCHHH OOpaTHOW (YHKIIHMH.
I'padux obpatHO# GyHKuN. Haxoxaenue ¢pyHKunuu, 0OpaTHOM JaHHOIA.

CrenenHass (yHKOHMS C HaTypaidbHbIM TokazaTenem, ee cBoiictBa W rpaduk. BEPTUKAJIBHBIE M I'OPU30OHTAJIBHBIE ACHUMIITOTHI
I'PADHKOB. TPAGUKU JPOEHO-JIMHENHBIX ®YHKIU.

Tpuronomerpuyeckue QyHKIMHM, UX CBOiicTBa W Tpaduku, mnepuoandHocts, ocHoBHOW mnepuoa. OBPATHBIE TPUT'OHOMETPUUECKUE
®YHKILWH, X CBOMCTBA U TPADUKU.

[TokazarenbHas pyHKIMS (KCIIOHEHTA), €€ CBOMCTBA U rpaduK.
Jlorapudmuueckas QyHKIHUS, €€ CBOWCTBA U TpaduK.

[TpeoOpa3oBanus rpauKoB: NapauieibHbIM NEPEeHOC, CAMMETPHS OTHOCUTENIBHO OCEl KOOPJMHAT, U CHMMETPHUsSI OTHOCUTENIBHO Hayajaa KOOpJIUHAT,
CHMMETpHs OTHOCHTEJILHO HpsMoii y = X, PACTSIDKEHUME U CXKATHE BJIOJIb OCEN KOOPJIMHAT.

Havana maTremaTnyeckoro aHanusa

[lonstne o mpenene nocnenosarenbHocTU. CylECTBOBaHME IpEela MOHOTOHHOM OrpaHMYEHHOM IOCJIENOBATEIbHOCTU. JJIMHA OKPYXHOCTH U
IUIOIIAb Kpyra Kak Ipejensl nocienoBarenbHocTell. beckoneuHo yObiBaromas reomeTrpuueckas nporpeccus u ee cymma. TEOPEMBI O ITPEJIEJIAX
TIOCJIEJIOBATEJILHOCTEM. IIEPEXO/I K ITPEJIEJIAM B HEPABEHCTBAX.

[Tonsitue o HenpepsiBHOCcTH GpyHKIMH. OCHOBHBIE TEOPEMbBI O HEITPEPBIBHBIX ®YHKIIUAX.

[OHATHE O IMPEJIEJIE ®YHKIIMU B TOUKE. [TIOBEJEHUE ®YHKIIMI HA BECKOHEUHOCTHU. ACUMIITOTEL

[TonstHe o mpou3BOAHOM (YHKIMH, (U3MUECKUI W TEOMETPUUYECKHH CMBICI HPOM3BOJHOW. YpaBHEHHE KacaTelbHOW K Tpaguky (QYyHKLIHUU.
[IpOM3BOIHBIC CYMMbI, Pa3HOCTH, MPOHM3BEICHHS M 4ACTHOTO. IIPOM3BOIHBIE OCHOBHBIX deMeHTapHbIX (yHkumii. [IPOM3BOJHBIE CJIOXKHOM U
OBPATHOM ®YHKIIU. Bropas mpomssonnas. [IpuMeHeHHe MPOM3BOAHON K MCCIENOBAHMIO (YHKIMH M MOCTPOEHHIO rpadukoB. Vcmomb3oBaHue
MIPOM3BOJIHBIX MPHU PEIIEHUU YPAaBHEHUW M HEPABEHCTB, TEKCTOBBIX, (PM3NYECKUX UM N€OMETPUUECKHX 3a7ay, HaXOKICHUM HAuOONbIIUX U HAaUMEHbIINX
3HAYECHUU.

[Tnomane kpuBonuHeitHoN Tpanenuu. [lonsarue 06 onpenenennom unterpane. [lepsoodpasnas. [lepBoodpasnbie anemenTapHbix GyHkiui. [IpaBuna
BbIUUCIIEHUs ntepBooOpa3Hbix. @opmyna HeioToHa - JleiiOHuma.

[TpuMepsl UCTIOIB30BAaHUS MPOU3BOIHOM I HaXOXKJIEHUS HAWIYYIIEero peleHus B MPUKIAJHBbIX 3adadax. HaxoxkneHue ckopocTu Juisl mpoliecca,
3aJjaHHOTO (popmyIoii niu rpapuxom. Ilpumepsl mpuMeHeHus HHTerpajia B (PU3KMKe U reoMeTpuu. Bropas npousBoHas u ee pU3MUECKUI CMBICI.
VYpaBHEHHUsI U HEPABEHCTBA

Pemenne panmoHaNbHBIX, MOKa3aTEIbHBIX, JOTAPU(PMHUUECKUX U TPUTOHOMETPHUYECKUX YPAaBHEHUI M HepaBeHCTB. PeleHne uppanroHalIbHBIX
ypasaenunii U HEPABEHCTB.

OCHOBHBIE TIPUEMBl PELICHHUS CUCTEM YpaBHEHMM: IMOJICTAHOBKA, ajlre0panveckoe CIOXKEHHE, BBEJICHHUE HOBBIX MEPEMEHHBIX. PaBHOCHIBHOCTH
YpaBHEHU, HEPABEHCTB, CUCTEM. PellleHne CUCTeM ypaBHEHHUM C ABYMs HEHM3BECTHBIMHU (IpocTeiiine TUmbl). PelieHne cucteM HEpaBEHCTB C OJHOM
IIEPEMEHHOM.



Jloka3arenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(pMETUIECKOM U CPEJHEM F€OMETPUUECKOM JIBYX UHUCEI.

Hcnonp3oBanne CBOUCTB M rpadukoB (YHKIMHA NpU PELICHUHM ypaBHEHHH M HepaBeHCTB. MeToja uMHTepBajoB. M300pakeHHe Ha KOOPIMHATHOM
IJIOCKOCTH MHOXKECTBA PEIICHNUN YPaBHEHUHN U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

[IpumeneHne MaTeMaTHYECKUX METOJOB JUIS PELICHHUS COJEpXKATEIbHBIX 3aJad W3 Pa3IMYHbIX O0NacTel HAayKu W NpPaKTUKU. MHTeprperanus
pe3yJibTara, y4eT peajlbHbIX OTPaHUYEHUN.

DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSATHOCTEH

Ta6munoe u rpaduueckoe npeacrapinenue nanubix. YUCJIOBBIE XAPAKTEPUCTUKU PA1OB JJAHHBIX.

[loouepenHplii U OJHOBPEMEHHBIM BBIOOP HECKOJIBKHMX 3JIEMEHTOB W3 KOHEYHOIOo MHOXkecTBa. DopMynbl 4uclia MEPECTAHOBOK, COYETAHUM,
pasmemiennii. Pemmenne komOuHaTopHbIX 3a1a4d. ®opmyna 6uHoma Herotona. CBolicTBa OMHOMUAIBHBIX KO3 uimenton. Tpeyronpauk [Tackans.

DJeMeHTapHbIe U CIIOKHBIE COObITHA. PaccMoTpeHne ciaydyaeB M BEpPOSITHOCTH CyMMbI HECOBMECTHBIX COOBITHIA, BEPOATHOCTH MPOTHUBOIIOJIOKHOTO
co6wrtusa. TIOHATUE O HE3BABUCUMOCTU COBBITHI. BEPOATHOCTH I CTATUCTUUYECKA I YACTOTA HACTYIUIEHUS COBBITHSI.
I'eomerpus
I'eomeTpus Ha IUIOCKOCTH

CBOICTBO OMCCEKTPUCH YIila TPEYroJIbHUKA. PemieHne TpeyroiabHMKOB. BerumciieHue OHCCEKTpPHC, MeIuaH, BBICOT, PaJUyCOB BIIMCAaHHON W
ONMCaHHON OKpyxHocTed. DopMmysbl IJIOLWAaM TpeyroibHUKa: (opmyina ['epoHa, BbIpakeHHE IUIOLIAAM TPEYroJbHUKA Yepe3 pajuyc BIMCAaHHOH U
ONMCAaHHOW OKPYKHOCTEM.

Brruncnenue yrioB ¢ BEpUIMHON BHYTPU M BHE KpyTa, yIjla MEXAY XOpI0i U KacaTeabHOM.

Teopema O mNpOW3BEICHUM OTPE3KOB XOpA. TeopemMa O KacarelbHOM W cekyuled. TeopemMa O CyMme KBaJIpaTOB CTOPOH M AUAroHaJen
napajuiesiorpaMmma.

Bnucannble U onvcaHHble MHOTOYTOJIbHUKHM. CBOMCTBA U IPU3HAKU BIIMCAHHBIX U OMMCAHHBIX YETHIPEXYTOJIBHUKOB.

I'eomeTprueckue MecTa ToueK.

Pemenue 3a1a4 ¢ momolpro reoMeTpuueckux npeodpazonanuii u reomerpuueckux mect. TEOPEMA UEBBIM TEOPEMA MEHEJIASL.
SJUINIIC, TUITEPBOJIA, ITAPABOJIA KAK 'TEOMETPUYECKUE MECTA TOYEK.

HEPA3PEHIMMOCTDH KITACCUYECKUX 3ATAY HA TIOCTPOEHME.

[IpsaMble u mIOCKOCTH B mpocTpaHcTBe. OCHOBHBIE MOHATUS CTepeoMeTpuu (Touka, MpsMas, IUIOCKOCTh, mnpoctpaHctBo). [TIOHATUE Ob
AKCUOMATUYECKOM CIIOCOBE ITOCTPOEHUA TEOMETPUN.

[lepecekaromuecs, mapajuielbHblE M CKPEIIMBAIOIIMECS MpsMBbIE. YTOJ MEXIy HNPSIMBIMA B IpOCTpaHCTBE. lleprneHauKynsapHOCTb NPSAMBIX.
[TapanmienbHOCTh M NEPHIEHANKYISIPHOCT MPSIMON U IJIOCKOCTH, IPU3HAKU U CBOMCTBA. Teopema o Tpex nepneHauKymnspax. llepnenaukynsp u HaKJIOHHAs
K IIJIOCKOCTHU. YTOJI MEXY MPSIMOU U TUIOCKOCTBIO.

[TapannenbHOCTh IIOCKOCTEH, NEPIEHIUKYIAPHOCTD INIOCKOCTEN, TPU3HAKU M CBOMCTBA. J[ByrpaHHBIN YroJl, TUHEWHBIN yroy AByTPaHHOIO yria.

Paccrostnust ot ToukuM 10 miockoctu. PaccrostHre OT npsAMoi 10 MI0CKOCTH. PaccTosiHue MexXy apajuleIbHbIMU INIOCKOCTAMHU. PaccTosiHre MExX Ty
CKPEILMBAIOIUMUCS TPSIMBIMHU.

IapaniensHoe TpoekTHpoBaHue. OpToroHansHoe mpoekTupoBanue. IIOIIAIL OPTOTOHAJIBHOM ITPOEKILIMM MHOI'OYT'OJIBHUKA.
Nzobpaxenue npoctpanctBeHHbIX Guryp. HEHTPAJIBHOE ITPOEKTUPOBAHUE.

MHororpanauku. Bepmmmnsl, peOpa, rpann mHororpanHuka. PASBEPTKA. MHOI'OI'PAHHBIE VYTJIBI. BBITYKJIBIE MHOI'OT'PAHHUKMU.
TEOPEMA DIJIEPA.

[Ipusma, ee ocHoBaHMs1, 6OKOBBIE pedpa, BEICOTa, O0KOBasi MoBepxXHOCTh. [Ipsimas u HakioHHas npusMa. [IpaBuneHas npusma. [lapannenenunen. Kyo.

[Tupamua, ee ocHoBaHue, O0OKOBbIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTh. TpeyronbHas nupamuna. [IpaBunbHas nupamua. Y ceueHHas TUpamMuaa.
Cummerpu B KyOe, B apajulesienuIesie, B Ipu3Me 1 MUpaMue.



[TOHATHUE O CUMMETPUU B ITPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBAS, 3EPKAJIBHA).
Ceuenust MHOrorpanHukoB. Iloctpoenune ceueHuit.

[IpencraBienue o NpaBUIbLHBIX MHOTOTPAHHUKAX (TETPadap, KyO, OKTa’dap, TOAEKadAp U UKOCAIP).

Tena u moBepxHOCTH BpamieHus. LlunuHap u koHyc. YcedeHHbId konyc. OCHOBaHMe, BBICOTa, OOKOBas MOBEPXHOCTb, 00pa3yroImiasi, pa3BepTka.
OCEBBIE CEYEHN A U CEYEHU A TTAPAJUIEJIBHBIE OCHOBAHUIO.

[ap u cdepa, ux ceuenus. DJUIUIIC, TUITIEPBOJIA, TTAPABOJIA KAK CEYUEHUA KOHYCA. KacarenpHas minockocts kK chepe. COEPA,
BIIMCAHHAS B MHOT'OI'PAHHUK, COEPA, OITMCAHHAS OKOJIO MHOT'OI'PAHHUKA.

HMUJIMHAPUYECKUE U KOHMYECKUE [TOBEPXHOCTM.
O6bembl Ten u wioniaan ux nosepxuocreid. [IOHATUE Ob OBBbEME TEJIA.
OTHOWIEHME OB BEMOB I10/IOBHBIX TEJI.

®opmynsl o0bema KyOa, mapajienenunena, npu3Mbl, HuinHiapa. Popmynasl o0bemMa nupamMuabl U KoHyca. DopMyibl MIIOAAM MOBEPXHOCTEH
HUTUHApPA U KoHyca. DopMyiibl o0beMa apa U miolaau chepsl.

Koopaunatel u BekTopbl. JlekapToBbl KOOpAMHATHI B MpocTpaHcTBe. Dopmyrna paccTOSHUS MEXKAY ABYMsl TOYKaMu. YpaBHeHus cdepst U
[NIOCKOCTU. ®OPMVIIA PACCTOAHMA OT TOYKU O INIOCKOCTH.

Bextopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CroskeHHE BEKTOPOB M YMHOXKEHHME BEKTOpa Ha YMCIO. YTOJ Mexay Bektopamu. KoopauHaTsl
BekTopa. CkansipHoe npousBereHre BekTopoB. KosunHeapHble BekTopbl. Pa3noxeHue BekTopa MO JBYM HEKOJUIMHEApHBIM BekTopaM. KomriutanapHble
BEKTOPBI. Pa3ioxeHune no TpeM HEKOMILIaHAPHBIM BEKTOPaM.

TpeGoBanus K YPOBHIO IOATOTOBKH BBIIIYyCKHUKOB
B pe3ynbrate u3yueHus MaTeMaTUKHU Ha MPO(QUILHOM YPOBHE YUEHHUK JAOKEH: 3HATH/TIOHUMATD

- 3HAUCHWE MaTeMaTHU4YeCKONW HayKu i1 pelIeHUs 3a/]ay, BO3ZHUKAIOIIMX B TEOPUUM M NPAKTUKE; WIMPOTY U OrPAaHUYEHHOCTh NPUMEHEHUS
MaTeMaTHYeCKUX METOJIOB K aHAJIU3Y U MCCIIeI0BAaHUIO MTPOLECCOB U SBJICHUN B IPUPOIE U OOIIECTBE;

- 3HAYEHHE MPAKTUKHU U BOIIPOCOB, BOSHUKAIOIIMX B CAMOW MaTeMaTHKe, /111 (JOPMUPOBAHUS U Pa3BUTHSI MAaTEMaTHUYECKON HAyKH;

- UJeM PaCIIMPEHUs] YMCIOBBIX MHOMKECTB KakK CII0c00a MOCTPOEHUS HOBOTO MAaTeMaTHUYECKOro ammapara i pelleHHs MPaKkTHYeCKuX 3aaad M
BHYTPEHHUX 3a/1a4 MaTEMaTUKH;

- 3HaYCHME UeH, METOJIOB U PE3YJIbTATOB aJIreOpbl 1 MAaTEMAaTHUECKOT0 aHAIN3a I IOCTPOSHUS MOJIeiell pealibHBIX MPOLECCOB M CUTYaLlUH;

- BO3MOYKHOCTH IF'€OMETPUH Il OIIMCAHUSI CBOMCTB peajbHBIX MPEIMETOB U UX B3aUMHOI'O PACIIONIOKEHHUS;

- YHMBEpCAJIbHBI XapakTep 3aKOHOB JIOTUKM MaTeMaTHYeCKUX pPACCYXKACHUH, UX TNPUMEHHMOCTh B PA3JIUYHBIX O0OJAacTAX 4YeIOBEYECKOMH
NeSITeNIbHOCTH;

- pa3nuuue TpeOOBaHU, NPEAbABISEMbIX K JOKA3aTEIbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX, COL[MATIbHO-I)KOHOMHUYECKUX U I'YMaHUTApHbIX HayKax,
Ha TPaKTHKE;

- pOJIb AKCMOMATUKH B MaT€MaTHKE; BO3MOYKHOCTb IOCTPOEHUSI MaTEMaTHUYECKUX TEOPUN Ha aKCMOMAaTUYECKOW OCHOBE; 3HAUEHUE AaKCUOMATHKHU IS
Jpyrux oOnacTel 3HaHUS U ISl IPAKTHUKHY;

- BEpOSTHOCTHBIN XapaKTep pa3InYHbIX NIPOLIECCOB M 3aKOHOMEPHOCTEN OKPY’KAIOILIEr0 MUPA.

UYucnoBble 1 OyKBEHHbIE BHIPAKEHUS
YMers:

- BBINIOJIHATH apuMeTnyecKkue NeiCTBUS, coueTasi yCTHbIE U MUCbMEHHbIE TPUEMbI, IPUMEHEHHE BBIUMCIUTEIbHBIX YCTPOMCTB; HAXOAUTh 3HAYECHHUS
KOpHSI HaTypaJlbHOW CTENEeHH, CTENEHH C PalMOHAJIBHBIM IOKa3aTeseM, Jiorapudma, UCHoib3ys MpU HEOOXOAMMOCTH BBIYMCIMTENbHbBIE YCTPOMCTBA;
M0JIb30BAThCS OLIEHKOW W MPUKHUIKON MPU MPAKTUUYECKUX pacyeTax;

- NIPUMEHSATH MOHATHUS, CBA3aHHBIE C AEIMMOCTBIO LIEJIBIX YHCEN, IPU PELIEHUH MaTEMaTUUECKUX 3aay;



- HaXxOAUTh KOPHU MHOTOWICHOB C OJTHOM MEPEMEHHOM, paCcKIaAblBATh MHOTOWICHBI HA MHOKUTEIH;

- BBIMOJHATH JEHUCTBUS C KOMIUIEKCHBIMU YHMCIIAMHU, TTOJIb30BATHCS T€OMETPUUECKON MHTEpIIpeTalueil KOMIJIEKCHBIX YUCEN, B MPOCTEUILINUX CIIydasx
HaxOJIUTh KOMIUIEKCHBIC KOPHU YPAaBHEHHH C IEHCTBUTEIBHBIMUA KOd(pPUIIneHTaMu;

- MPOBOJIUTH MPEOOPa30BAHUS YHCIOBBIX M OYKBEHHBIX BBIPRKCHHI, BKIIIOYAIONINX CTEICHH, PAJUKAIbI, JIOTApU(PMBI U TPUTOHOMETPUUCCKUE
(YHKIMH; UCTIOJIL30BaTh MPUOOPETCHHBIC 3HAHKS U YMEHHUS B MPAKTUYECKON ACATEIHHOCTH U
IMOBCEAHEBHOM XKU3HU IJI:

- IPAKTUYECKUX PACUETOB 1O (opMyiaMm, BKIoUYas (GOpMyIIbl, COAEpIKAIIUE CTENCHH, PaJMKaibl, JorapudMbl U TPUTOHOMETpUYECKUE (DYHKITUH,
UCIIOJIB3YS TIPU HEOOXOIUMOCTH CIIPABOYHBIC MATEPUANBI M POCTEUIITNE BHIYUCIUTEIBHBIE YCTPONUCTRA;

- IPHOOPETCHHUST TPAKTUYECKOTO OIBITA JEATECILHOCTH, MPEIIISCTBYIONEH MPOoPECCHOHATIBHONW, B OCHOBE KOTOPOH JICKHUT JAHHBIH ydeOHBIH
MpeaMeT.
OyHKIUU U Tpaduku
VMmeTs:

OIpesieNATh 3HaueHue (PyHKIUH 110 3HAYSHUIO apryMeHTa IIPU Pa3JIMYHbIX Coco0ax 3aaHus GyHKINY;

- CTPOUTH rpaMKu U3yYeHHBIX (YHKINH, BBIIOIHATH IPeoOpa3oBaHus rpadukoB;

- ONMCHIBATh 110 IpaduKy U 1o popMye NOBEJCHUE U CBOICTBA ()YHKIMIA;

- pemaTh ypaBHEHHS, CHCTEMbl YpaBHEHHH, HEPaBEHCTBA, WCIOJNb3ys CBOWCTBAa (YHKIMHA M WX Tpa@uuecKue NpPEICTaBICHHUS; HCIIOJIb30BaTh
IpUOOpETEeHHbIE 3HAHUS U YMEHUS B IPAKTUUYECKOH J1eATEIbHOCTH U
MIOBCETHEBHOM KU3HU JUIS:

- OIMCAHUS U UCCIIEOBAHMS C MOMOIBIO (PYHKIMI peallbHbIX 3aBUCUMOCTEH, NMpeICTaBIeHUs UX rpaduuecky; HHTEpIpeTalul IrpaguKoB peabHbIX
IIPOIIECCOB;

- IPUOOpETeHNsT MPAKTUYECKOTO OIMbITa JESATEIbHOCTH, MPEIIIECTBYIONIeH NpodecCHOHAIbHOM, B OCHOBE KOTOPOW JIEKHUT JaHHBIA y4eOHBIN
peaMeT.
Hauana maremaTnueckoro aHaimsa
YMerb:

- HaXOIMTh CYMMY OECKOHEYHO YOBIBAIOLIEH reOMETPHIECKOMN IIPOrPECcCHH;

- BBIYMCIISITH TPOM3BOJHBIC M IEPBOOOPA3HBIC JIEMEHTAPHBIX (YHKLMH, MPUMEHSS MpaBUiia BBIYUCICHUS TPOM3BOIHBIX U MEPBOOOPA3HBIX, HCIHOJIB3YS
CIIPABOYHLBIC MAaTCPUAJIbI,

- Mccaea0BaTh GYHKIMHU U CTPOUTH UX IpauKHU C TOMOIIBIO IPOU3BOIHOI;

- pemiath 3a/1a4M C IPUMEHEHUEM YPaBHEHHsI KacaTelbHOU K TpaduKy QyHKIUY;

- peuaTth 3aa4M Ha HaXOXACHHUC HanOOJIBIIIEr0 ¥ HAMMEHBIIIETO 3HAYEHUS q)YHKIII/II/I Ha OTPE3KE;

- BBIYHCIATH IUIOIIAIb KPUBOJIMHEWHON TPAICLINH;
HCITIOJIB30BAaTh HpI/IO6peTeHHBIe 3HAaHUA U YMCHUA B HpaKTI/I“IeCKOI\/’I ACATCIBHOCTHU U
HOBCCJIHCBHOﬁ KHU3HU IJIA:

- pELICHHs] TeOMETPUYECKHX, (PU3MYECKUX, IKOHOMUUECKUX U JAPYTUX MPUKIAJHBIX 33/1a4, B TOM YMCIE 3a]a4 Ha HAaMOOJbIINE U HAUMEHBIIHNE 3HAYCHHS C
NPUMEHEHHEM arapara MaTeMaTHYeCKOTO aHaIIN3a;

- MPUOOPETEHUs MPAKTUYECKOTO ONbITA JEATeIbHOCTH, IPEIIECTBYIOMEH MPOodecCHOHaNbHON, B OCHOBE KOTOPOH JIC)KUT JaHHBIN yYEOHBIN TPEaAMET.
VpaBHEHUs U HEPaBEHCTBA
Ymers:



- pelmaTh palMOHaJIbHBIE, MOKa3aTelbHble M JIOrapuMUUYECKHE ypaBHEHHs W HEpPaBEHCTBA, UpPpAIOHAIbHbIE U TPUTOHOMETPUYECKUE YpaBHEHUS, UX
CUCTEMBI;

- JI0Ka3bIBAaTh HECJIO’KHBIE HEPABEHCTBA,

- pelaTh TEKCTOBBIE 33JJa4M C IIOMOILBIO COCTABIICHUS YPABHEHUI U HEPABEHCTB, MHTEPIPETUPYSI PE3YJIbTAT C YIETOM OIPaHUYECHUN YCIOBHS 3aa4u;

- M300paxaTh Ha KOOPAWHATHOM TUNIOCKOCTH MHOKECTBA PELICHNH YpaBHEHUI M HEPABEHCTB C ABYMsSI IEPEMEHHBIMHU U UX CHCTEM;

- HaXOJHUTbh NPUOIMKEHHBIE PEIICHHs YPAaBHEHUH U UX CUCTEM, HCIIOJB3Ys IpaduecKuii MEeTOI;

- pemiath ypaBHEHHS, HEPaBEHCTBA M CHCTEMBl C INPHUMEHEHHEM TIpadUuecKux NpeACTaBICHUH, CBONCTB (QYHKIHUH, NPOU3BOAHOMN; HCIIOIB30BATh
nproOpeTeHHbIC 3HAHUS U YMEHUS B IPAKTUYECKOM NEATETLHOCTH U
MIOBCEITHEBHOM JKU3HU IS

- IIOCTPOEHUS U UCCIIEN0BaHMs IPOCTEUIINX MATEMATUYECKUX MOJIETICH;

- IpUOOpETEHHS MPAKTUUECKOTO OIBITA AEATeILHOCTH, MPEAIIeCTBYOMENH TpoheCcCHOHATbHON, B OCHOBE KOTOPOM JISKUT JAHHBIN yueOHBIN PeaIMeT.
DeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOATHOCTEH
VYmers:

- pemath MpocTeline KOMOMHATOPHbIE 33a4l METO/IOM Iepedopa, a TakKe ¢ UCIOJIb30BaHUEM M3BECTHBIX (hopMyi, TpeyroibHUKa [lackans; BEIYUCIAT
ko3 duuuenTsl 6nHOMa HploTOHA 10 opMyIie U ¢ UCIoIb30BaHUEM TpeyrosibHuKa Ilackass;

- BBIYMCIIATH BEPOATHOCTH COOBITHH Ha OCHOBE IOJICUeTa YHMCJia MCXOJ0B (IpOCTEHIIne Cilyyau); UCIOJIb30BaTh INPUOOPETEHHbIE 3HAHUS M YMEHMS B
IIPAKTUYECKOH IEATENbHOCTH U
MOBCEIHEBHOM KU3HU IS

- aHaJM3a PeaJbHBIX YHCIIOBBIX JaHHBIX, IPEJICTABICHHBIX B BHJE IUarpaMM, rpadukoB; s aHaIn3a HHQOPMaIUN CTAaTUCTHYECKOTO XapaKTepa;

- TIPUOOPETEHHUS MPAKTUUECKOTO OTIBITA ACATEIbHOCTH, PEAIECTBYIOMIEH MPo(hecCHOHAIBHON, B OCHOBE KOTOPOH JIS)KUT NAHHBIN yUeOHBIH MPeMeT.
I'eomerpus
YMerb:

- COOTHOCHUTH TIOCKHE TeOMEeTpUYecKHe (DUTYpBl U TPEXMEPHbIE OOBEKTHI C MX OMUCAHMSAMH, YEPTEKAMHU, H300pAKCHUSIMH;, pa3indyaTh U aHAJIU3HUPOBATH
B3aMIMHOE PACIONIo’KeHue Quryp;

- U300paxarh reoMeTpudeckue GUrypsl 1 Tela, BHIIOIHATh YEPTEXK 110 YCIOBUIO 33/1auH;

- pemath TeoMeTpUYecKHe 3aJadH, ONUPAsACh HA HM3yUEHHbIE CBOICTBA IUIAHUMETPUYECKHX M CTEPEOMETPHUYECKMX (Uryp M OTHOIICHHH MEXIY HHMH,
NPUMEHSIS aaredpanyeckuii ¥ TPUrOHOMETPUYECKHH anmapar;

- IPOBOJUTH J0KA3aTEIbHBIE PACCYKICHUS IIPU PEIICHUN 3a/a4, 10Ka3bIBaTh OCHOBHBIE TEOPEMBI KypCa;

- BBIYMCIIATH JIMHEMHBIE 3JE€MEHTHl U YIVIbI B MPOCTPAHCTBEHHBIX KOH(MUryparusx, o0beMbl U IUIOMIAAN TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TET M HX
MPOCTEHIINX KOMOWHAIIHIA;

- IPUMEHATh KOOPAMHATHO-BEKTOPHBIN METO/ /U1 BHIYUCICHHUS OTHOIICHUN, pACCTOSIHUN U YTJIOB;

- CTPOUTb CEYEHUS MHOTOTPAHHUKOB M H300pa)kaTb CEYEHUsl TNl BpalllEHWs; HUCIOJIb30BaTh NPHOOPETEHHBbIE 3HAHUS M YMEHUS B IPAKTHUECKOU
JESATEIILHOCTU U
MIOBCEIHEBHOM KU3HU JJIA:

- Mccae0BaHus (MOIENIUPOBAHMsS) HECTOKHBIX IPAKTHUECKUX CUTYyalluil Ha OCHOBE U3YyUEHHBIX ()OPMYII U CBOMCTB (hUryp;

- BBIYMCJICHUS JUIMH, IUIOIIAJAEH U 00BEMOB peaslbHbIX OOBEKTOB IPH PELICHUU NMPAKTUYECKUX 3a/ad, MCIOJb3ys NPU HEOOXOAUMOCTU CIIPABOYHUKU U
BBIYHCIIUTEIbHBIE YCTPONUCTBA;

- TIPUOOPETEHUsI IPAKTUUECKOTO OMBITA AEATENbHOCTH, IPEAIECTBYIOIIEN MPO(ECCHOHAIBHON, B OCHOBE KOTOPOH JIEXKUT AaHHBIN Y4eOHBIN IpeIMET.



Conep:xanue yueoHoro kypca Ha ociose OI1 COO ®K I'OC (10-11)
MYHHIMIIAJTbHOT0 aBTOHOMHOI0 0011e00pa3oBaTeibHOro yupexneHus «J/JIuneii Ne 121 umenn I'eposi CoBerckoro Corwsa C.A.AXTAMOBa;
Auiredpa ¥ HA4YaJIa MATEMATHYECKOI0 AaHAJIN3A
IoBTOpeHue Kypca anredpnbl 9 kiaacca (5 4acoB, U3 HUX BXOHASI KOHTPOJIbHaA padoTa -1 4ac)
Ieanble u geiictBuTebHBIE YHcIa (12 yacoB).

Jenumocts nensix uncen. Jenenue c octatkoM. CpaBHeHus. Perienre 3a1a4 ¢ 1€J104UCICHHBIMU HEM3BECTHBIMH.

ITonsiTue peiictBuTENnbHOrO unciaa. CBONCTBA ACHCTBUTEIBHBIX YKCell. MHOXKeCTBa YMCel U ONEPALIMU HAJl MHOXKECTBaMU 4Kcell. Jloka3aTenbCTBO
HepaBeHCTB. HepaBeHCTBO 0 cpeaHeM apu(METHYECKOM U CPETHEM T€OMETPUYECKOM JIBYX YHCEIL.

[Toouepennslii M OAHOBPEMEHHBIH BBIOOP HECKOJIBKHX 3JIEMEHTOB W3 KOHEYHOro MHOkecTBa. (DOpMynbl yucia MEpecTaHOBOK, COYETaHUM,
pasmenieHuii. Pemmene KoMOMHATOPHBIX 3a7a4.

PanunoHabHbIe ypaBHeHHs U HepaBeHcTBA (17 yacoB, M3 HUX KOHTPOJIbHBIE padoThl — 1 yac).

Panmonaneueie Beipakenus. @opmyna 6mHoOMa Hpr0TOHA, CBOMCTBA OMHOMHHAIBHBIX KOA((GHUIIMEHTOB, TpeyroabHuK [lackans, GopMyIbl pa3HOCTH
U CYMMBI CTEIICHEH.

MHorowieHsl OT OJHOM NEPEMEHHOM. JleleHne MHOTOYIEHOB. JleJIeHne MHOTOUYJIEHOB C OCTaTKOM. PanlMoHaIbHbIE KOPHU MHOTOWICHOB C LEIBIMHU
koaddunmentamu. Pemenne nensix anredpandeckux ypaBHeHuil. Cxema [ opnepa. Teopema besy. Uncno kopHeil MHOTO4JIeHa.

PannonanbHble ypaBHEHUSI U HEPABEHCTBA, CUCTEMBI PALIMOHAIBHBIX HEPABEHCTB.

Kopensb crenenn N (13 yacoB u3 Hux tecrupoBanue — 1 yac)

[ousaTtue GpyHKIHUH, ee 06IaCTH ONpeiee s U MHOKecTBa 3HadeHuit. dyukuus y = X", rae Ne N, ee cpoiicTa u rpaduk. IToHATHE KOPHS CTETEHH
n>1 u ero cBOMCTBA, MOHATUE ApU(DMETHIECKOTO KOPHSI.

CreneHb MOJI0KUTEILHOTO Yyncia (13 yacoB U3 HUX KOHTPOJIbHBbIE PadoThI — 1 yac)

ITonsiTHe cTENEHU C pallMOHAIBHBIM I1OKA3aTelIeM, CBOWCTBA CTENEHM C pAalMOHAIBHBIM IOKa3arenaeM. [loHsATHEe o mpexnene mociaenoBaTeIbHOCTH.
Teopemsl 0 npeaenax nociuenoBarenbHocTel. CyliecTBOBaHUE NIPe/ieia MOHOTOHHON U OrpaHUYeHHOMU. Psijibl, OecKoHEeUHasi reoMeTpuiecKas mporpeccus u
ee cymma. Yucno e. IlonsTHe cremeHM ¢ uppalMoOHaIbHBIM MokaszareneM. IIpeoOpa3oBaHue BbIpaKE€HH, cOAEp)KallMX BO3BEIEHHE B CTENEHb.
[TokazarenbHast QyHKIIMSI, €€ CBOWCTBA U TpaduK.

Jlorapu¢gmmsi (6 yacoB u3 HUX TecTupoBanme — 1 yac).

Jlorapudm umcna. OcHOBHOe norapudmuueckoe ToxzaecTtBo. Jlorapudm npousBeneHMs, YACTHOTO, CTENEHH, MEPEX0] K HOBOMY OCHOBAHMIO.
JlecsTUuHBIM U HATYpalbHBIN Torapudmsl. [IpeobpazoBanue BrIpaKeHUN, COAEPIKAIIMNX JTOTapU(MBI.

Jlorapudmuueckas GyHKLUSA, €€ CBONCTBA U rpaduK.

IIpocreiimme nmoka3atejibHbIe W JOrapupmMuuecKkue YpaBHeHHs] U HepaBeHCTBAa MeToAbl uX pemieHusi (11 4yacoB, U3 HMX KOHTPOJIbHbIE
padorsl — 1 yac).

[TokazarenbHbIE U TOTapU(PMUIECKIE YPABHEHUS U HEPABEHCTBA U METOJIbI UX PELICHHS.

CuHyc u KOCHHYC yrja u 4yncja (7 4acoB).

Panuannas mepa yrna. CMHYC, KOCUHYC, TAHT€HC M KOTAHI'€HC IPOM3BOJIBHOTO YIJIa U AEMCTBUTENBHOrO uncia. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO JUIsl CUHYca U KocuHyca. [loHATHs apkcuHyca, apKKOCHHYCA.

TaHreHc M KOTaHreHC yria M 4ucjia (6 4acoB M3 HUX KOHTPOJIbHBIE padoThl — 1 yac).

Tanrenc u koraHreHc yria u uuciaa. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA JUIsl TaHIeHca W KoTaHreHca. [loHsThe apkTaHreHca u
apKKOTaHI€HCa.



®opmy.asl cioxenns(12 yacos).

CuHyC, KOCUHYC M TaHI€HC CyMMBl M Pa3HOCTH ABYX apryMeHToB. @opmyisl npuBeneHus. CHHYC U KOCHHYC JBOMHOrO aprymeHTa. @opmyivl
nonosunnoz2o apeymenma. llpeoOpazoBaHMe CYMMbl TPUTOHOMETPHUYECKHMX (YHKIMHA B IPOU3BEACHUS W IPOMU3BENECHUS B CyMMY. Bwipaoicenue
MPUSOHOMEMPULECKUX DYHKYULL Yepe3 MaHeeHC NoN08UHHO20 apeymenma. 1IpeobpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKCHUH.

Tpuronomerpuyeckne GyHKIUUM YMCJIOBOr0 aprymenTa (8 yacoB, U3 HUX KOHTPOJIbHbIE padoThl — 1 yac).

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpapUKH, NIEPUOTUIHOCTH, OCHOBHOM MEPUO/I.

Tpuronomerpuyeckue ypaBHeHusi 1 HepaBeHcTBA (12 yacoB, U3 HUX KOHTPOJIbHbIE padoThl — 1 yac).

Pemenne mnpocTeMiiux TPUTOHOMETPUYECKUX ypaBHEHHH M HepaBeHCTB. (OCHOBHbIE CHOCOOBI pElICHUS ypaBHEHUU. Pewenue
MPULOHOMEMPUUECKUX HEPABEHCME.

DJIeMeHTHI TeopuH BeposiTHOcTel (7 4acoB).

Yucnosvie xapakmepucmuxu psaoos oanHvlx. DIEMEHTapHbIe U CI0XHbIe coObITUS. PaccMoTpeHue ciydaeB U BEpOATHOCTb CyMMbl HECOBMECTHBIX
COOBITHI, BEPOSITHOCTH MPOTUBOIIOJIOKHOTO COOBITHSA. [loHAmue o Hezagucumocmu codvimuil. Beposmnocms u cmamucmuueckas 4acmoma HacmynieHus.
cobvimusl.

IToBTOpEeHune Kypca anre6pbl M MaTeMaTHYeCKOro anajau3a 3a 10 kaacc (6 yacoB, U3 HUX KOHTPOJIbHasi padoTa— 2 yaca)

I'eomeTpust

1. BBenenue (5 yacoB)

[Tpenmer crepeoMeTpun. AKCHOMBI cTepeoMeTpun. HekoTopele ciecTBUs U3 aKCHOM.

OcHOBHasI€eNb — MO3HAKOMUTH YYAIUXCS C COJAEP>KAHHUEM Kypca CTEPEOMETPHH, C OCHOBHBIMU MOHSATUSMU M aKCHOMaMH, NPUHATHIMU B
JAHHOM Kypce, BBIBECTH IEpBbI€ CJIEJCTBHS W3 AKCHUOM, JaTh IPEJCTABIECHHE O TI'€OMETPHUYECKUX TeJlaX M MX IOBEPXHOCTIX, 00 H300pakeHUH
IIPOCTPAHCTBEHHBIX (DUTYP HA YEPTEXKE, O MPUKIATHOM 3HAUYCHUH F€OMETPUH.

N3yueHne ctepeoMeTpun AOIKHO 0a3MpoBaThCs HAa COUYETAHMM HATJISIHOCTU M JIOTHYECKOM cTporoctu. Omnopa Ha HarisgHOCTh — HEMpPEMEHHOe
YCIIOBUE YCIEIIHOTO YCBOEHUS Marepuallia, U B CBSA3M C 3TUM HYXHO YJIEIUTh OOJIbLIOE BHUMAaHHME NPABUIBHOMY H300paKEHHMIO Ha 4YepTexe
IIPOCTPAHCTBEHHBIX (puryp. OHAKO HAMIIAIHOCTD JOJIKHA OBITH MPOHU3aHa CTPOTroil orukoi. Kypc crepeomerpun npeabsBisieT B STOM OTHOLIEHUH Ooliee
BBICOKHE TpeOOBaHUs K ydauumcs. B oTinnuue ot Kypca miiaHMMETpHUH 37€Ch YK€ ¢ caMoro Hadasia (OpMyJIHPYIOTCS aKCHOMBI O B3aUMHOM PaclOI0KEHUN
TOYEK, MPSIMBIX U IUIOCKOCTEW B MIPOCTPAHCTBE, U JAJIE€ U3YUYEHUE CBOWCTB B3aMMHOTO PACIIONIOKEHMSI MPSIMBIX U IUIOCKOCTEM MPOXOIUT Ha OCHOBE 3THUX
akcuoM. TeM cambIM 3a/1a€TCsi BBICOKMHM YpOBEHb CTPOTOCTH B JIOTMYECKUX PACCYXKACHMSX, KOTOPBIH JOHKEH BBLAEPKUBATHCS HA MPOTSIKEHUU BCETO
Kypca.

2. ITapa/uteJIbHOCTH NPAMBIX U IJI0CKOCcTel (20uacoB)

[TapamienpHOCTD MPAMBIX, PSMOM U INIOCKOCTH. B3auMHOE pacnonokeHue JByX NpsIMbIX B IPOCTPAHCTBE. YTOI MEXKAY ABYMsI IPSMBIMH.
[TapannensHOCTH WIOCKOCTEH. TeTpasrap u nmapanienenumen.

OcHOBHas e b— CHOPMHUPOBATH MPEACTABICHUS YUALIMXCS O BOZMOXKHBIX CIy4asx B3aMMHOI'O PACIIONIOKEHHS JBYX MPSIMBIX B MPOCTPAHCTBE
(mpsiMble TepeceKaroTcs, MPSMbIE MapaJJIeNIbHbI, MPSAMbIE CKPEIIMBAIOTCS), MPSIMONW U IJIOCKOCTU (IIpsiMasi JISKUT B IJIOCKOCTH, MpsSMas U IIIOCKOCThb
MIEPECEKAIOTCSI, TPsIMasi M INIOCKOCTh MapajlIeNIbHbl), U3yYUTh CBOMCTBA U IPU3HAKU NApAJUIEIbHOCTH IPSIMBIX U INIOCKOCTEH.

Oco0eHHOCTh TJaHHOTO Kypca COCTOUT B TOM, YTO YK€ B IIEPBOIl IJ1aBe BBOAATCS B pACCMOTPEHUE TETPadip U Napasuiesenune/] U yCTaHaBINBAIOTCS
HEKOTOpbIE UX CBOMCTBA. DTO J1a€T BO3MOKHOCTh OTPa0aThIBaTh MOHIATHS MapaJIJIEbHOCTH NMPSIMBIX U TNIOCKOCTEH (a B CleayIoIel Il1aBe TakKe U MOHITUS
MEPIEeHIUKYJIIPHOCTU MPSAMBIX U IJIOCKOCTEH) Ha 3THUX JABYX BUIAaX MHOTOIPAaHHUKOB, YTO, B CBOI OuY€pellb, CO3AaeT OIpe/esIeHHbIN 3ajel K riaBe
«MHororpanHuKn». OTIAENbHBIN MYHKT MOCBSIIEH OCTPOSHUIO HA YEPTEXKE CEUEHHM TETpadpa U MapajliesIeNuIea, YTO MPEACTABISAETCS BaXKHBIM Kak
JUIS pellieHns] TeOMeTPUUYECKUX 3a/1a4, TaK U, BOOOIIIE, AJIsl Pa3BUTHUS IPOCTPAHCTBEHHBIX MPEACTABICHUHN yJalluXcsl.



B pamkax 5Toi Tembl yuaniuecs 3HAKOMSTCS TaKKe C MapayieIbHbIM MPOEKTHPOBAHUEM U €r0 CBOMCTBaMH, MCIIONb3yEMbIMU IIPU U300paKEHUU
MIPOCTPAHCTBEHHBIX (PUTYp Ha UepTexe.

3. llepneHAUKYJISIPHOCTD NPSIMbBIX U IJIOCKOCTEl (20 4acoB)

IlepneHquKyISpHOCTE HPSAMOM WM INIOCKOCTH. IIepleHIuKyJIssp M HAaKJIOHHBIC. YTOJI MEXKIy IpsSMOM U IUIOCKOCTBIO. [IByIpaHHBIA yroul.
[lepnieHAMKYASAPHOCTD IUIOCKOCTEH. Tpexepannsiii yeon. MHocoepanHblli y2o.

OcHOBHasI€Nb — BBECTH NOHATHUSA INEPHEHAUKYISIPHOCTH NPSAMBIX U IJIOCKOCTEH, W3YUUTh IPU3HAKU IEPIEHAUKYISIPHOCTH NPSAMON U
IJIOCKOCTH, JBYX IUIOCKOCTEH, BBECTH OCHOBHBIE METPUYECKHE MOHATHUS: PACCTOSAHHME OT TOYKHM J0 IUIOCKOCTH, PACCTOSHUE MEXAY NapajljieIbHbIMU
IJIOCKOCTSIMHU, MEXAY NapajuleIbHBIMU MPSMON U IUIOCKOCTBIO, PACCTOSIHUE MEXKY CKPELIUBAIOLIMMUCS HPSAMBIMH, YTOJI MEXAY IPSIMON U IIOCKOCTBIO,
YTOJ MEXAY ABYMS IUIOCKOCTSIMU, U3YUUTh CBOMCTBA IPSIMOYIOJILHOIO MapajlieIenuIea.

[TonsiTue NEPHEHIUKYISIPHOCTY W OCHOBAHHBIE HAa HEM METPUYECKUE IOHATHSA (PACCTOSIHMSI, YIJIbl) CYLUIECTBEHHO pPACIIUPSIIOT KJjacc
CTEepEOMETPUUECKHX 3a/1a4, MOSIBIISIETCS MHOTO 33]a4 Ha BBIYUCIIEHUE, IUPOKO UCTIOIB3YIOIIMX U3BECTHBIEC (DAKThI U3 TUTAHUMETPHH.

4. Muororpanauku (15 yacon)

[Tonsitue Muororpannuka. ITpusma. [lupamuaa. IlpaBunbHbIe MHOTOTPAHHUKH.

OcHOBHas11€J1b— NO3HAKOMHUTh YYalllUXCSl C OCHOBHBIMU BMJIaMU MHOTOTPaHHMKOB (IIpU3Ma, IUpaMuJa, YCEUeHHasl nupamuiaa), ¢ GopMyioi
Diinepa s BBITYKJIbIX MHOTOTPAHHUKOB, C IPABUJIBHBIMH MHOTOTPAHHUKAMU U 3JIEMEHTAMU UX CUMMETPHH.

C nByMs BHJIaMH MHOTOTPaHHUKOB — TETPa’ApOM M NapasuIeIeHUIEe oM — yJalluecs YXe 3HaKOMbl. Tenepb 3TH MpeJCTaBICHUS PACIIUPSIOTCA.
MHoOrorpaHHuK OMpeeNaeTcss Kak MOBEPXHOCTh, COCTABICHHAs U3 MHOTOYTOJILHUKOB M OTPaHUYMBAIOIIAs HEKOTOPOE MEOMETPHUECKOE TENO (€ro TOoxe
Ha3bIBAIOT MHOTOTPAaHHUKOM). B CBs3H ¢ 3TUM yTOUHseTCs caM0 NOHATHE T€OMETPUIECKOTO TeJa, /I YeT0 BBOAUTCS €Ile PSA HOBBIX MOHITUHN (TpaHUYHAS
Touka (UTyphl, BHYTPEHHSISI TOYKAa M T. [1.). YCBOGHHE HUX HE SIBIsieTcs O0OsA3aTeNbHBIM IS BCEX YYalIUXCS, MOXKHO OTPAHHUYUTHCS HArJISIHBIM
[IPEJICTaBIEHUEM O MHOTOI'PaHHUKAX.

Hapsiny ¢ ¢dopmysoit Diinepa B 3TOM paszfene COACPKUTCS TakKe OJMH U3 BapUaHTOB IMPOCTPAaHCTBEHHOW Teopembl Iludaropa, cBs3aHHBINA ¢
TETPadPOM, Y KOTOPOT'O BCE MJIOCKUE YIIIbl IPHU OJHOW BeplUIMHE — MpsiMble. [loka3zaTenbcTBO OCHOBAHO Ha (hOpMyJie MIIOMAAN IPSIMOYTOJbHON MPOeKIUU
MHOT'OYTI'OJIbHUKA, KOTOpasl IPEABAPUTENBHO BBIBOIUTCS.

6. IloBTOpenue. Pemenue 3a1a4 (8 uacon)

TpeGoBanus K ypPOBHIO OATOTOBKH JeCATHKIACCHUKOB.

B pezynomame usyuenus mamemamuku Ha npo@uabHom ypoene é cmapuieil wiKoue y4eHuK 00a14Hcen

3HATH/MOHMMATE

e 3HAayeHWE MaTeMAaTUYECKOM Hayku IJIsl pelleHus 3a/1ay, BO3ZHUKAIOIIUX B TEOPUM U MpPaKTHKE; HIIMPOTY U OrPAaHUYEHHOCTh IPUMEHEHUS
MaTeMaTHYeCKUX METOJIOB K aHAJIN3Y U UCCIIEI0BAHUIO IIPOLIECCOB U SBJIEHUH B MPUPOJE U OOIIECTBE;

e 3HAyeHHE MMPAKTUKH U BOIIPOCOB, BO3HUKAIOIINX B CAMOM MaTeMaTHKe, sl JOPMHUPOBAHUS M Pa3BUTHSI MAaTEMaTHUYECKON HAyKH;

® JJIeM PACUIMPEHMs YUCIOBBIX MHOXECTB KakK Croco0a MOCTpOEHHs] HOBOTO MaTeMaTHUYECKOTro ammapara Uil PelIeHUs MPaKTHYECKUX 3a1ad U
BHYTPEHHUX 3a/1a4 MaTeMaTUKH;

e 3HAuEHHUE UJICH, METOI0B U PE3y/IbTAaTOB AIreOphl U MAaTEMATUYECKOT0 aHaJIM3a JUIsl TOCTPOSHHS MOJIeNIel peasIbHBIX MPOLIECCOB U CUTYallUH;

® YHUBEPCAIbHBIA XapakTep 3aKOHOB JIOTMKM MAaTeMaTU4YeCKHX pacCyKICHMH, UX HNPUMEHMMOCTb B Pa3JIMYHBIX OOJACTSAX YEIIOBEUECKOM
NESITENIHOCTH;

! 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.



e pasznuuue TpeOOBaHWM, MPEIbSBIAEMBIX K JOKa3aTeJbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX, COLUAIbHO-3KOHOMHUYECKHX M T'yMaHUTAPHBIX
HayKax, Ha PAaKTHKE;

® BEPOATHOCTHBIX XapaKTep Pa3IMYHbIX IIPOLIECCOB U 3aKOHOMEPHOCTEH OKPY’KAIOIEr0 MUPA.

YucaoBble 1 OyKBeHHbIE BbIPAKEHUS.

Ymersn:

® BBINOJHATh apu(METHUECKHE AEHUCTBHS, COYeTas YCTHblE M IHCbMEHHBIE IPHUEMBI, NPUMEHEHHE BBIYMCIUTEIbHBIX YCTPOWCTB; HAXOIWUTh
3HA4YEeHUsl KOpHS HATypaJbHOM CTENEHM, CTENEHHW C PALMOHAIbHBIM IIOKa3aTesleM, JIorapu@ma, HCIOJb3ysl HMPU HEOOXOAMMOCTH BBIYHCIUTENIbHBIE
YCTPOMCTBA; I0JIb30BATHCS OLICHKON U MPUKUAKOMN IPH IPAKTUYECKUX pacyeTax;

® IIPUMEHATH IOHATHS, CBSI3aHHBIE C IEJTMMOCTBIO LIENBIX YUCEIL, IIPA PEIICHUU MaTEMaTUYECKUX 3a/1a4;

® HaXOJUTh KOPHU MHOTOWIECHOB C OJHOM IIEPEMEHHOM, pacKiIaIbIBaTh MHOIOWIECHbI HA MHOKUTEIH;

® POBOJUTH MPEOOPa30BAHUS YMCIOBBIX U OYKBEHHBIX BBIPQXKECHUH, BKIIOYAIOIIMX CTENEHH, PaJuKaibl, JOrapupMbl U TPUTOHOMETPUUYECKUE

GbyHKIIH.
Hcnosib30BaTh NpuodpeTeHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOii 1eATeJIbHOCTH U NMOBCEeIHEBHOM KU3HM JITIs

® MPAKTHUYECKHUX pacyeToB Mo (opmylaM, BKIOYass GOpMyJbl, COAEpKAIIUE CTEICHH, PAIUKAaIbl, JOTapudMbl U TPUTOHOMETPUYECKHE (PYHKIINU,
MpU HE0OXOAUMOCTH UCIIOJNIB3Ysl CIPABOYHBIE MAaTEPHUAIIbI M MPOCTEHIIINE BHIUUCIUTEIBHBIC YCTPOUCTBA.

DOyHKIUH U rpapuKu

YMeTh:

® ONpeAeIATh 3HAaUCHHE (PYHKIIMHU 10 3HAYCHUIO apryMEHTa MPHU PA3IMYHbIX CII0c00ax 3a1anus QyHKIINMU;

® CTPOUTH rpadKu U3YUYEHHBIX (YHKIU, BHITOIHATEH peoOpa3oBaHus TpaduKoB;

e OMHCHIBATH MO TpaduKy U Mo GopMylie OBEIeHUE U CBOWCTBA (DYHKITUH,

e pelaTh YpaBHEHHS, CUCTEMbl YPaBHEHUI, HEPABEHCTBA, UCTIOIb3Ys CBOWCTBA (DYHKIIUH U UX TpadUUecKue MpeACTaBICHUS;

Hcnosb30BaTh NPUOOPETEHHBbIE 3HAHUS U YMEHHS B PAKTHYECKOH 1eITeJIbHOCTH U MOBCEIHEBHOM KM3HU /IS

® ONHUCAaHUA M HWCCIEAOBAHHUS C TOMOIIBI0 (YHKIHUA pPEabHBIX 3aBUCUMOCTEH, MpPEICTaBICHUS WX TrpadUyecKd; WHTEPHpeTanuu TpaduKoB
peaNbHBIX MPOLECCOB.

YpaBHeHus] M HEpABEHCTBA

Ymerhb

e pelaTh pallMOHANbHbIE, TTOKa3aTeNbHbIE U JIOrapu(MUYECKUE YPAaBHEHUS U HEPaBEHCTBA, HPPAIIMOHATbHBIC U TPUTOHOMETPUUYECKHE YPaBHEHUS,
UX CUCTEMBI;

® JI0Ka3bIBaTh HECIIOKHBIE HEPABEHCTBA;

e pelarbh TEKCTOBBIE 33JaYM C IMOMOLIBIO COCTABJIEHUS YPABHEHHM, U HEPABEHCTB, MHTEPIPETUPYS PE3YJbTAT C YYETOM OTPAHUYECHUU YCIOBUS
3aJ1auH;

e m300paxaTh HA KOOPAUHATHOM TNIOCKOCTH MHOYKECTBA PEIIEHNUN YpaBHEHUN U HEPABEHCTB C ABYMS NIEPEMEHHBIMH M UX CHCTEM.

® HaxOJWUTh MPUOIMKCHHBIC PEIICHHS] YPABHEHUM U UX CUCTEM, UCTIONB3Ys rpaduIeCKuii METO/I;

e pemiaTth ypaBHECHHMsI, HEPABEHCTBA M CHCTEMBI C MPUMEHEHHEM rpadueCcKuX MpeACTaBICHUN, CBOMCTB (YHKITUNA, TPOU3BOHOM;

Hcnonb30BaTh NprUoOOpPeTeHHbIE 3HAHUS U YMEHHUS B PAKTUYECKON AeSITeJJbHOCTH M MIOBCEAHEBHOM KU3HU TSI

® [IOCTPOCHMS U UCCIEIOBAHUS ITPOCTEUILNX MATEMATUYECKUX MOJICIIEH.

DJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKHA ¥ TEOPUH BEPOSITHOCTEM



Ymern:

® pemiath MpoCTeHIIe KOMOMHATOPHBIC 3a/laud METOJIOM Iepedopa, a TakKe C UCIOJIb30BAaHUEM H3BECTHBIX (opMmyll, TpeyroyibHuka [lackans;
BBIUUCIIATEH K03 umenTsl 6MHOMa HploToHa 1o ¢hopmysie u ¢ ucnoab3oBaHueM TpeyronbHuka [lackans;

® BBIYHCIATH, B IPOCTEHIINX CIy4asx, BEPOATHOCTH COOBITHI Ha OCHOBE IOJICYETA YUCIIAa HCXOJIOB.

Hcnoab30BaTh NpruodpeTeHHbIE 3HAHUS H YMEHHS B MPAKTHYECKOI 1eATeJbHOCTH U NMOBCeIHEBHOI KU3HM 115 aHAJIHM3a PEaTbHBIX YMCIOBBIX
JAHHBIX, IPEJICTABICHHBIX B BUJE JHarpaMm, rpaukoB; AJs aHaiau3a HHGOPMALUU CTAaTUCTUYECKOTIO XapaKTepa.

I'eomerpus

Ymern:

® COOTHOCUTH IUIOCKHME T€OMETPHUYECKHE (UTYphl M TPEXMEpHbIE OOBEKTHl C WX OINUCAHMAMH, YEPTEKaMH, H300paKCHUSMU; DPa3IN4aTh U
aHAJIM3UPOBATh B3aUMHOE PACIIONIOKEHHUE PUTYD;

e 1300paXkaTh reOMETPUUECKUE (PUTYPBI U TeJla, BBITOIHATh YEPTEXK IO YCIOBUIO 33/Jauy;

e pemiaTh reOMEeTPUUYECKUe 3aJjaud, ONUPAsACh HAa U3yYCHHbIE CBOMCTBA IUIAHUMETPUUYECKHX U CTEPEOMETPUUYECKUX (UIYp U OTHOIIECHUH MEXay
HUMH, IPUMEHSIS anredpandyeckuil 1 TPUrOHOMETPUYECKH annapar;

® TIPOBOJHTH JOKA3aTEIbHBIC PACCYXKACHUS TPU PEIICHUH 3a/1a4, JTOKa3bIBATh OCHOBHBIE TEOPEMBI KypCa;

® BBIYHCIATH JIMHEHHBIC 3JIEMEHTHI U YIIIbI B TIPOCTPAHCTBEHHBIX KOHPUTYpalUsix, 00bEMbI U IJIONIAIN MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TET U
UX IPOCTEHIINX KOMOMHALMI;

® TIPUMEHSTH KOOPAWHATHO-BEKTOPHBIM METOJI TSI BEIYMCIICHUS] OTHOIICHUH, PACCTOSIHUHN M YTJIOB;

® CTPOUTH CEYCHHS MHOTOTPAHHHKOB U H300pa)kaTh CEUYCHHS TEINl BPALICHHUS.

Hcnoab30BaTh NpuodpeTeHHbIE 3HAHUS U YMEHUsI B MPAKTUYECKOIi 1eTeJIbHOCTH U MOBCEeIHEBHOI )KHU3HH

e 1ccreloBaHus (MOAETMPOBAHNS) HECIOKHBIX PAKTUYECKUX CUTYAIM Ha OCHOBE U3yYEHHBIX (POPMYIT U CBOMCTB QUTYD;

e BBIYHCICHUSA JUIMH, IUIOIAAEH M OOBEMOB peaibHBIX OOBEKTOB IpPH PpEIIEHUH NPAaKTHYECKUX 3a7ad, MCIOJIb3Yysl NpU HEO0OXOAMMOCTH
CIPAaBOYHHUKH U BBIUYUCIUTENbHbIE YCTPOCTBA

JI1s1 OleHKH NpPeIMETHBIX YUeOHBIX H10CTHKEHH T, 00y4aI0IUXCs HCIOJIB3YeTCs !

1. BxoaHo# KOHTPOJIb B BUJIE TUAarHOCTUYECKUX aIMHUHUCTPATUBHBIX CPE30B.

2. Tekyuuii KOHTPOJIb B BHJIE CAMOCTOSTEIBHBIX Pa0OT, TECTOB, MATEMAaTHUECKUX JUKTAHTOB, B3aHMOOTIPOCA.

3. TeMmaTH4yecKHii KOHTPOJIb B BUJIE KOHTPOJIbHBIX (IIPOBEPOUHBIX padoT).

4. Tlox nmpakTHYecKoil padoToii yyammxcs HA YPOKe MATEeMAaTHKH MOHUMAeTCsl 0TPA0G0TKA HABBIKOB M YMEHMIi 1elicTBUSA ¢ aJropuTMaMu
pelieHHs] 32/1a4 Ha MNPAKTHKe B Xo/e BBbINOJHEHHS He BCEMH YYalllMMHCS TeCTOBBIX 3aJaHMii. JIa0OPAaTOPHBLIX NMOCTPOEHWH, W3MepeHuIid,
UHIUBHAYAJIbHBIX KAPTOUYEK, OITOMY OlleHUBAHUE MPOMCXOAUT KOHKPETHOI IPyNibl y4alluxcs, a He Bcero KJjacca.

5. IlpomexyTouHas aTTeCTALMs IIPOBOJAUTCS B BHJIE HTOTOBOW KOHTPOJIBHOM pabOThI 10 OKOHYAHUU U3YYEHHsI OCHOBHOT'O MaTepHara.



OueHkKa yCTHBIX OTBETOB, 00yYAKOIIMXCS 10 MATEMaTHKe

OTBeT OLIEHUBAETCS OMMeEmKO «5», €CIIN yUCHUK:

® TIOJIHO PacKphLI coiepKaHue MaTepuala B 00beMe, MPelyCMOTPEHHOM IPOrpaMMoOii U y4eOHUKOM,

® U3JIOKWJI MaTephall TPAMOTHBIM S3bIKOM B OIPEACJICHHON JIOTMYECKOW IMOCJIEI0BATEIbHOCTH, TOYHO HCIIOJB3Ysl MAaTEMaTUYECKYI0 TEPMUHO-
JIOTHUIO U CUMBOJIHKY;

® [IPABHJIBHO BBINOJHUI PUCYHKH, YEPTEXHU, TpaKH, COMyTCTBYIOIINE OTBETY;

® [IPOMJUTIOCTPUPOBAI TEOPETUUECKUE MOJIOKEHNUSI KOHKPETHBIMU PUMEPAMHU, IPUMEHWIT UX B HOBOW CUTYallUH MPU BBIIOJHEHUH IPAKTUYECKOTO
3a/1aHMS;

® TPOJEMOHCTPHPOBAI YCBOCHHUE PAaHEE M3YYCHHBIX COMYTCTBYIOIIUX BOMPOCOB, C(HOPMHPOBAHHOCTH M YCTOWYUBOCTH HCIIOJIB3yeMBIX IMPH OT-
paboTke yMEHUI U HABBIKOB;

e OTBeYal CaMOCTOSITENIbHO 0€3 HABOASAIIMX BOMPOCOB yuuTens. Bo3aMOXHBI O7lHA - IB€ HETOYHOCTHU MPU OCBEUICHHUH BTOPOCTEIIEHHBIX BOMPOCOB
WJIM B BBIKJIQJIKAX, KOTOPbIE YUYEHUK JIETKO UCIPABUII MO 3aMEYAHHUIO YUUTEIIS.

OTBeT OLIEHUBAETCS OmMMemKoil «4»,eCili OH yI0BJIETBOPSAET B OCHOBHOM TPeOOBaHUAM Ha OLEHKY «5», HO IIPU 3TOM UMEET OJIUH U3 HEI0CTATKOB:

® B U3JIOKEHUU JOMYIIECHBI HEOObIINE MTPOOEIbI, HE UCKA3UBIINE MATEMATHUECKOE COAepKaHUE OTBETA;

e JIOMYIIEHBI OJJMH — JIBa HEJIOYETAa IMPU OCBEIIICHUU OCHOBHOT'O COJIEP>KaHMS OTBETA, UCIIPABIECHHBIE M0 3aMEYAHHUIO YUUTEIIS;

e JomymieHbl omuOKa Wiau 0oJiee JBYX HEIOYETOB MPH OCBEIICHUU BTOPOCTEIEHHBIX BOIPOCOB WM B BBIKJIAJKaX, JIETKO HCIPABICHHBIE IO
3aMEUYaHUI0 YUUTES.

Ommemka «3» CTaBUTCS B CIEAYIOIIUX CIIyYasx:

® HENOJHO WJIM HENOCJEeJ0BaTENbHO PACKPBHITO COJAEpKAHUE MarepHhaia, HO IMOKa3aHO oOllee MOHMMaHUE BOIPOCa M IMPOJEMOHCTPUPOBAHBI
YMEHUS, JOCTATOYHBIE VIS JAJIbHEHUINIET0 YCBOSHHUS MMPOTPAMMHOTO MaTepuaa;

® UMENHCh 3aTPyJHEHUS WIH JOMYIIEHbl OMMOKN B OMpPENeTICHUH MOHSATHH, UCIOIb30BAaHUNA MATEeMAaTHMYECKON TEPMUHOJOTHH, YepTeKaX, BbI-
KJIaJIKaX, UCIIPaBJIEHHBIE M1OCJIE HECKOJIBKUX HABOSIINX BOIIPOCOB YUUTEIIS;

® VYCHHK HE CIPABUJICA C NMPUMEHEHHEM TEOPHUH B HOBOM CHUTYyallUM TMPU BHITTOJHEHUH MPAKTUYECKOTO 3aJlaHUsI, HO BBITIOJHWI 3a7aHusi 00s-
3aTeJIbHOTO YPOBHS CII0)KHOCTH 10 JaHHOH TeMe.

Ommemka «2» CTaBUTCS B CIEAYIOIIUX CIyYasx:

® HE pacKphITO OCHOBHOE COJIEp )KaHNE yueOHOro MaTepuara;

e 00OHapy»XeHO HE3HAaHWE WM HEOHUMaHNe YYeHUKOM OoJiblIell niu HanOoliee BaXKHON 4acTu yu4eOHOro MaTepuana;

e JOMYIIEHBl OMIMOKH B OMPENEICHUN MOHITHIA, IPU UCIIOIb30BAHUN MAaTEeMAaTHUYECKON TEPMUHOIOTHH, B PUCYHKaX, YepTekax WU rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIPABJICHBI NTOCII€ HECKOJIbKUX HABOISAILIUX BOMPOCOB YUUTENS.

Ommemka «I»He cTaBUTCA.

Ouyenka nucbMeHHbIX KOHMPOJIbHBIX PAOOm, 00yUaOWUXCA O 2e0Mempul

Ommemka «5» CTaBUTCS, €CIIN:

e paboTa BHINIOJHEHA MOTHOCTHIO;

® B JIOTHYECKHUX PACCYKIEHUSIX U 000CHOBAHUU PELICHUS HET MPOOEIOB U OLINOOK;

® B pEIICHUHM HET MaTeMaTHYeCKHX OMIMOOK (BO3MOXHA OJIHA HETOYHOCTh, OMHUCKA, HE SBIISIONIASICS CIEICTBUEM HE3HAHUS WU HETIOHUMAaHU
y4eOHOro MaTepuaa).



Ommemka «4» CTaBUTCS, €CIIN:

e paboTa BBIMOJIHEHA MOJHOCTHIO, HO OOOCHOBAaHUS IIArOB PEUICHUS HEJIOCTATOYHBI (€CM yMEHHE OOOCHOBBIBATH PACCYXKJICHUS HE SBISIIOCH
CHeIUaIbHbIM 00BEKTOM ITPOBEPKH);

e JIONYyIEHA OJHA OMMOKAa WM JBa-TPU HEAOYETa B BBIKJIAJKAX, PUCYHKAX, YepTexaxX WU Trpadukax (eciu ITH BUABI PaOOTHI HE SIBISUIHCH
CHEIHALHBIM 00BEKTOM TIPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIH:

JIOTTYIICHEI O0Jiee OAHON OMMOKH UK O0Jiee TBYX-TPEX HEJOUYETOB B BHIKJIAJIKAX, YePTEKAX WK rpadukax, HO ydaluiics BiIaaeeT 00sS3aTeIbHBIMU
YMEHUSMH T10 TIPOBEPSIEMON TEME.

Ommemka «2» CTaBUTCS, €CIIU:

JIOTYIIEHBI CYIIECTBEHHBIE OMNOKH, TOKA3aBIIINe, YTO YYAIIUKCS HE BlIaJeeT 00s3aTeIbHBIMU YMEHUSIMH 110 JAHHOM TeMe B TIOJTHOM Mepe.

Ommemka «1»He CTaBUTCA.

IlepeyeHb JAUTEPATYPDI /ISl YIUTESA:
®enepaibHblii KOMIOHEHT ['O0CyaapcTBEHHOro 00pa30BaTENBLHOIO CTaHAAapTa OCHOBHOrO obmiero oOpa3oBaHus nomaremartuke // IIporpammsl
obmieoOpazoBarenbHBIX yupexaeHuid. [eomerpus 10-11 kmace/ coct. T.A. Bypmuctposa. — M.: [IpocBemenue, 2014. —c. 4 — 11.
Auare0pa u Hayaja MaTeMaTu4deckoro ananau3a 10 kiace: yueOHUK A o01eoOpazoBarenbHbIxyupexaeHuii: Hukonsckuit C.M., [loranoB M.K. u
ap., 2014-2017 r.
I'eomerpus, 10-11: YuyeOnuk mia obmeodpaszosar. yupexaenuit /JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues u ap.-M.: Ilpocsemenue, 2014 —
2017)
Auare0dpa u Hayaja MaTeMaTH4yecKoro anaamsa. /[unakruyeckue matepuansl. 10 kmacc: 6a3oBbiii u npoduiubhbiil yposau /M.K. Tloramos, A.B.
[lleBkun,-7-e u3a.-M.: [Ipocsemenne, 2017
I'eometpust 10 kaacc. [Toypounsie miaansl no yueonuky JI.C. Atanacsna u ap. Yacts I u Il /coct.[I.®.AiiBazsn, JI.A.AliBa3zsH-Bonrorpan: Yuurens
—ACT, 2004
JonoHuTEIBHAS JTUTEPATYPa AJ NPOPUIN3ALNH Kypca:
I'.A Sctpebunenkuil. YpaBHeHUs U HepaBeHCTBa ¢ mapamerpami. «lIpocsemenue», Mocksa, 1972.
N.T.boponynsa. Tpuronomerpuyeckue ypaBHeHHUs 1 HepaBeHCTBa. «lIpocBemenue», Mocksa, 1998.
P.b.Paiixmuct. I'paduku pynkuuit. 3agaun u ynpaxkuenus. «lllkona-npeccy, Mocksa, 1997.
C.B.KpaguioB u ap. MeToapl pemieHust 3aja4 1o airedpe: OT MPOCTHIX JI0 CAMBIX CIOXKHBIX.
B.A.T'onbanu. AnreOpa. Pemenue ypaBHenuii u HepaBeHCTB. LlIkonabHas nporpamma.
B.I'.bparun, A.N.I'paboBckuii. Bce mpenmMeTs! HIKOJIBHOM MporpamMmbl B cxeMax U Tabnuuax. Anredpa. ['eomerpusi.
B.C.Kpamop. IToBTopsiem u cucreMaTH3UpyeM MIKOJIBHBIN Kypce anreOpsl 1 Hayai aHanusa, «[Ipocemmenuey, 1990.
P.J{.JIykuH u 1p. YcTHBIE YIPaXXHEHHUs 1O ajire0pe U HayauaM aHaJln3a.
I'.I".JleButac. KapTouku 1 KOppeKIuu 3HaHuit o anredpe. 10-11xk1.
E.C.KanuH u np. YipakHeHus o HagajlaM MaTeMarndeckoro ananusa B 10-11xki.
N.T.boponyns. [lokazarenbHas 1 Jorapupmuydeckas GyHKIUH (3aa4d U YIPAKHEHUS).




IlepeyeHb TUTEPATYPHI AJIA YYAIMXCH:

AJredpa u HayaJia MaTeMaTH4eckoro anaau3a 10 kaace: yue6.11s obuieodpazosar. yupexaenuit: Hukonsckuit C.M., [Totano M.K. u np., 2014-
2017 r.

I'eomerpusi, 10-11: YyeOnuk ans obuieodpazoBar. yupexxnaenuir /JI.C.Aranacsn, B.®.byry3o, C.b.Kagomue u np.-M.: Ilpocsemenue, 2014
Hudposbie oopa3oBatesbHbie pecypesl (LHOP) quis1 mogaepkkn noaroToBKY MKOJILHUKOB.

www.edu.ru (caiit MOuH P®).

www.school.edu.ru (Poccuiickuii 0011e00pa3oBaTeIbHbIN MOpTAI).

www.pedsovet.org (Beepoccuiickuii MTHTepHET-TICICOBET)

www.fipi.ru (caiit denepanbHOr0 UHCTUTYTA MEAATOTMYECKUX U3MEPEHH ).

WuTepHer-nioptan Beepoccuiickoit omuMnuaabl MKOIBHUKOB. — Pexxum moctyna: http://www.rusolymp.ru

Bcepoccuiickue qucTaHIIMOHHBIC YBPUCTUYECKUE OJMMIINA/IBI 0 MaTeMaTuke. — Pesxkxum noctyna: http://www.eidos.ru/olymp/mathem/index.htm
NudopmannonHo-nonckoBas cuctema «3anaun». — Pexxum goctyna: http://zadachi.mccme.ru/easy

3amaun: nHPOPMAIIMOHHO-TIONCKOBAs cUcTeMa 3aj1ad o MareMaTtuke. — Pexxum poctyna: http://zadachi.mccme.ru

KoHKypCHBIC 331auH 110 MaTEMaTHKE: CIIPAaBOYHKMK U METO/IbI perieHus. — Pexxum goctymna: http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
Marepualisl (MOJHBIE TEKCTHI) CBOOOIHO PACIPOCTPAHIEMBIX KHUT 110 MaTeMaTHKe. — Pexkum moctyma: http://www.mccme.ru/free-books
Matemartuka Jij1s IOCTYMAIIUX B BY3bl. — Pexxum moctyna: http:// www.matematika.agava.ru

BrITTycKHBIC U BCTYIUTEIBHBIC 9K3aMEHBI 110 MAaTEeMaTUKE: BApUAHTHI, METOAMKA. — Pexum moctyna: http://www.mathnet.spb.ru

OnuMmnua Hbie 3a1a49M 110 MaTeMaTuke: 0a3a JaHHbBIX. — PexxuM gocryma: http://zaba.ru

MockoBCcKHEe MaTeMaTUYeCKHe OMMMIUasl. — Pexxum goctyna: http://www.mceme.ru/olympiads/mmo

[IIxonbHBIE U pailOHHBIE MaTeMaTH4YeCcKue onnumnuaasl B HoBocubupcke. — Pexxum noctyma: http://aimakarov.chat.ru/school/school.html
BupryanbpHas mkosa roHoro Matematuka. — Pexum nocryna: http://math.ournet.md/indexr.htm

bubnnoreka eKTpOHHBIX y4eOHBIX TocoOUi o MaTemaTHke. — Pexxum noctyna: http://mschool.kubsu.ru

O6pasoBarenbHblii moptan «Mup anre6psi». — Pexxum gocryna: http://www.algmir.org/index.html

Crosapu bCD paznnunbix aBTopoB. — Pexum fgoctyna: http://slovari.yandex.ru

OTIO/IbI, BBHIMOJIHEHHBIE C HCIOJIH30BAHUEM COBPEMEHHON KOMMbIOTepHOW 3D-rpaduku, yBIEKaTelbHO M HMHTEPECHO PACCKa3bIBAIOIIUE O
MaTeMaTHKe U ee MPUIIOKeHUsX. — Pexxum noctyna: http://www.etudes.ru

e 3aounas duszmuko-mMaremaTHueckas mkoia. — Pexxum mocryma: http://ido.tsu.ru/schools/physmat/index.php

MunuctepctBo obpazoBanus PO. — Pexxum noctyma: http:// www.ed.gov.ru; http:// www.edu.ru

Tectuposanwue on-line. 5-11 kaccel. — Peskxum moctyna: http:// www.kokch.kts.ru/cdo

ApxuB yueOHBIX ITpOrpamMm HH(pOpMAIIMOHHOTO 00pa3oBareibHoro nopraia «RusEdu!». — Pexxum nocryna: http://www.rusedu.ru
Merasauuknoneaus Kupumia u Medonus. — Pexxum nocrymna: http://mega.km.ru

Caiitel sHIIMKIONEIUH. — Pesxkum moctyna: http://www.rubricon.ru; http://www.encyclopedia.ru

Bces snemenTtapHas maremaTHka. — Pexxum nocryma: http://www.bymath.net

http://www.metodichka.org/news/interesnoe_obrazovanie/1-0-4



http://www.edu.ru/
http://www.school.edu.ru/
http://www.pedsovet.org/
http://www.fipi.ru/
http://www.metodichka.org/news/interesnoe_obrazovanie/1-0-4

PacnipenesieHre BBINOJIHEHHS NIPOrpaMMBbI 110 YacaM H 0JIOKaM.
Baok:Anredpa n Hayaaa MaTeMATHYECKOI0 AHAJIH3A.

Nen/m | Tema Kkypca O0mee | Ne ypokos no nanHoii teme B coorsercTeuu ¢ KTII
KOJI-BO
4acoB
1 IloBTOpeHue Kypca ajaredpsl 9 kjiacca (5 yacoB, U3 HUX | 5 NeNel.3.5,6,8
BXO/IHasl KOHTPOJIbHasi padora -1 yac)
2 Ieable u AelicTBUTEIbHBIE YHciaa (12 yacoB). 12 NeNe10,11,13.15,16.17,19,21.22,24,25,27
3 PanuonanbHble ypaBHeHust U HepaBeHcTBa(17 yacos, u3 | 17 NeNe28,30,31,33,34,36,37.39,40,42.43,45,46,48.49,51.52
HHUX KOHTPOJIbHbIE padoThl — 1 yac).
4 Kopensb crenenu N (13 yacoB u3 Hux tectupoBanme — 1 | 13 NeNe53,55,56,58,59,61,62,64,65,67,68,70,71
qgac)
5 CreneHb MNOJOKHTEJAbHOro 4mciaa (13 gacoB m3 Hmx | 13 NoNe73,74,78,77,79,80,82,83,84,85,86,87,88
KOHTPOJIbHBIE padoThl — 1 yac)
6 Jlorapugmnl (6 yacoB u3 HuX TectTupoBanme — 1 yac). 6 NeNe89,94,95,97,98,100
7 IIpocreiimme mnoka3ateabHble U Jorapugmuyeckue | 11 NeNe102,103,105,106,108,109,111,112,114,115,117
YPABHEHHSI U HEPAaBEHCTBA, MeToAbl MX pemeHus (11
4acoB, U3 HUX KOHTPOJIbHbIEe padoThl — 1 yac).
8 CuHyC 1 KOCHHYC yrJia u yucJia (7 yacos). 7 NeNel118,119,121,122,124,125,127
9 TaHreHc ¥ KOTaHTeHC yrja W 4yucia (6 yacoB W3 HHX | 6 NeNe129,130,132,133,135,136
KOHTPOJIbHBbIE padoThl — 1 yac).
10 Dopmy.abl cioxkenus (12 yacon). 12 NeNe138,139,141,142,144,145,147,148,150,151,153,154
11 Tpuronomerpuyeckne GyHKIUM YUCIOBOr0 aprymenra | 8 NeNel157,159,160,162,163,165,166,168
(8 yacoB, N3 HUX KOHTPOJIbHBbIE padoThI — 1 yac).
12 Tpuronomerpuyeckue ypaBHeHuss u HepaBeHcrBa (13 | 13 NeNe169,171,173,174,176.177,179,180,182,183,185,186,188
4acoB, U3 HUX KOHTPOJIbHbIEe padoThl — 1 yac).
13 DJIeMeHTHI Teopuu BeposiTHocTeil (7 yacoB). 7 NeNe 189,190,191,192,193,194,195
14 IloBTOpenne Kkypca aaredpsl W MaTeMaTH4yeckoro | 4 NeNe198,199,200.204
anajmn3a 3a 10 kiacc (4 yaca)
Hroro uyacoB mo 0J0Ky ajreépa M Hayaja Matematuyeckoro | 134

AHAJIMU3a




baok: I'eomerpus

Neni/m | Tema kypca Oo0mee | Ne ypokoB no nanHoi teme B coorBercreuu ¢ KTII
KOJI-BO
4yacoB
1 BBenenue (5 yacoB) 5 NeNe2,4.7,9,12
2 I[MapaieabHocTh npambix W 1MI0ckocteii | 20 NoeNel4,18,20.23,26,29,32,35,38,41,44,47,50,54,57,60,63,66,69.72
(20 yacoB)
3 IlepneHauKy/ISAPHOCTH NPAMBIX u| 20 NeNe75.78,81,90,91,92,93,96,99,101,104.107,110,113,116,120,123,126,128,131
miockocrei (20 yacon)
4 Muororpannuku (15 yacos) 15 NoeNel134,137,140,143,146,149,152,155,158,161,164,167,170,172,175
5 IloBTOpenue. Pemenue 3aaau (8 yacon) 8 NeNe178,181,184,187,197,201,202,203
HToro yacoB no 6;10Ky reomeTpust 68




