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1. IlosicHuTebHAS 3alIMCKa
1.1 Obwan xapakmepucmuka npozpammuoi

Pabouast nporpamma 1mo MaTeMaTHKe JUIsl CpeJHEH MIKOMbI penHazHadeHa A ooydarommxcs 10-11 knaccoB MAOY «JIumeit Ne 121 um. I'epost Coerckoro Coroza
C.A.AxtsamoBay» CoBeTckoro paiiona r. Kazanu, u3ydaromux npeaMeTsl MaTeMaTHKa: anredpa u Hayana MaTeMaTHUeCKoro ananusa, reometpus B 10-11 knaccax.
Pabouas npozpamma COO no mamemamuke cOCmaeiend ¢ yHemom HoOpmMamueHo-npaeoeoii ocnosst ®I'OC COO:

1. ®enepanpbiii 3akoH «O0 obpazoBannu B Poccutickoit @eneparum» oT 29.12.2012 Ne 273-D3 (¢ 3MEHEHUSIMH U TOTIOJTHCHUSIMH )

2. ®enepanbHBII rOCYJapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT CpeHero o0mero oopa3zoBaHus (C U3MEHEHHUSMH U OTIONTHEHHUSIMU )

3. TIpumepHas ocHOBHas 0Opa3oBaTelbHas IPOrpaMMa cpeaHero obiero oopaszosanus (mporokoia Ne2/16-3 ot 28.06.2016r.)

4. T'ocynmapctBenHas mporpamma Poccuiickoit @enepannn «PazButne obpazoanms Ha 2013-2020 romsr (mpuasita 11.10.2012r. Ha 3acemanum llpaBurenpcTBa
Poccutickoit @eaepanun).

5. HanmonanbHas obpa3oBaTenbHas nHUIMaTHBa «Haia HoBast IKosay.

6. Ilocranosnenue llpaBurensctBa Poccuiickoit @enepammu ot 15.04.2014r. Ne 295 «O06 yTBepikIeHUH TOCYIapCTBEHHON mporpaMMbl Poccuiickoii deneparu
«Pa3ButHe oOpa3oanus» Ha 2013-2020 romsl.

7. TlocranoBnenue ['1aBHOTO TOCYAapcTBEHHOrO caHuTapHOoro Bpaua P® ot 29.12.2010 roma Nel89 «O6 yrepxkaenun CanlluH 2.4.2.2821-10 «Canurtapno-
SMUIEMHUOIIOTHYECKHE TPeOOBAaHUS K YCIOBUSM W OpraHHM3alHu OOydeHHs B 0OIIeoOpa3oBaTeNbHBIX YUpexIeHUsX (3apeructpupoBano B Muntocte PO 03.03.11 Ne
19993).

8. Ilpukaz MunoOpHayku Poccum ot 30.08.2013r.Nel015 «O6 yrBepkaenuu [lopsiaka opraHu3amdyd M OCYHIECTBICHUS 00pa30BaTENbHON JEATENBHOCTH TI0
OCHOBHBIM 00I11€00pa30BaTENFHBIM MTPOrpaMMaM — 00pa30BaTENBHBIM ITPOrpaMMaM HadaIbHOTO OOIIET0, OCHOBHOTO OOIIETO M CPEeIHEro 00IIero 00pa3oBaHusl.

9. IMucemo MunoOpHayku Poccun ot 28.10.2015r.Ne08-1786 «O pabounx mporpaMmax yaeOHBIX IIPEIMETOBY

10.3akona Pecriyonmku Tartapcran «O6 oo6pazoBanun» ot 22.07.2013r. Ne68 — 3TP u qpyrux J0KyMEHTOB pETrHOHANBHOTO YPOBHSI.

11.YcraBa m y4eOHOro tuiaHa MyHHWIMIIATBHOTO aBTOHOMHOTO oOmIeo0pasoBareiabHOro yupexaeHus «JIuneir Ne 121 umenu [epos Coserckoro Corosa
C.A.AxTsIMOBa

12.Paboyast mporpamMMa mo mnpeaMeTy «Maremarnka: anreOpa M Havajga MaTeMaTmdeckoro aHanmza» it 10-11 kmaccoB 00meoOpa3zoBaTeNbHON IIKOJIBI
(mpodunbHBIE  ypOBeHB) cocTaBieHa Ha OcHOBe DeepaabHOr0 TOCYAapCTBEHHOIO CTaHIapTa CpeaHero oOIero oOpa3oBaHus, aBTOpCKoi mporpammel C.M
Hukonbckoro, M.K. [Toramora, H.H. PemeTraukosa, A.B. llleBkuna «Anredpa n Hauana Matemarndeckoro aHanmza, 10 kmace» — M.: [Ipocsemenne, 2018 .

Pabouas nporpaMma BKIIFOUAET YEThIpE pasjena:

— «[losicHuTenbHAS 3aMUCKay, Te 0XapaKTepU30BaH BKIIAJ MpeMeTa B IOCTHIKEHHE 1eJIell OCHOBHOTO 0011ero oopazoBanusi, copMyIMpOBaHbI LIEJIH U OCHOBHBIC
pe3yabTaThl M3YYEHUs MpeJMeTa MaTeMaTHKa Ha HECKOJIBKHX YPOBHSX — JIMYHOCTHOM, METANpPEIMETHOM M MpPEJAMETHOM, AAaeTcsi 00Ilas XapaKTepUCTHKa Kypca ero
MECTO B IPUMEPHOM y4eOHOM IJIaHe, y1eOHO-MeToAnYecKoe obecneueHre npeMeTa;

— «[Inanupyemsie npeaMETHBIE PE3YIbTATHl OCBOCHHE yU4eOHOTO peAMETay;

— «OcHOBHOE cozepkaHne yueOHOro IpeAMeTay, TIe MPEICTaBICHO H3y4aeMoe CollepKaHne, 00 beIMHEHHOE B CO/IepKaTeIbHbIe OJIOKH;

— «TemaTtnueckoe MIaHUPOBAHKE C YKa3aHHEM KOJIMUYECTBA YACOB, OTBOJMMBIX Ha OCBOCHHUE KaXKI0H TEMBD)



1.2 Ilenu u 3a0auu uzyuenua mamemamuxku

[IporpamMma o MaTemMaTHKe MIpeJHA3HAYECHA IS yJaIUXCs CTapLINX NPOQMIBHBIX KJIACCOB.
H3yvyenne MaTeMaTHKM B cTapiieil IKoJe HA NPO(UILHOM YPOBHE HANIPABJIEHO HA IOCTH/KEHUE CJIeYIOIIMX HeJieil:

(opMHpOBaHUE TPEACTABICHUH 00 HMIESX M METOJAaX MaTeMaTHKH; O MaTeMaTUKe KaK YHHBEPCAJIbHOM SI3bIKE HAYKH, CPEICTBE MOACIHPOBAHUS SIBICHUHA M
HPOLIECCOB;

OBJIAJICHUE YCTHBIM W IIMCHMEHHBIM MAaTEMAaTHYECKHM SI3BIKOM, MAaTEMAaTHYECKUMH 3HAHWSMU W YMEHHAMH, HEOOXOTMMBIMH ISl W3Y4YEHHs IIKOJIBHBIX
€CTECTBEHHO - HAYYHBIX TUCIUIUINH, [UIS IIPOIOJDKEHHS 00pa30BaHUs U OCBOCHHUS N30paHHON CIIEINATLHOCTH HAa COBPEMEHHOM YPOBHE;

Pa3BHUTHE JIOTUYECKOTO MBIIUICHHS, aJTOPUTMHYECKON KYJIbTYPhl, IPOCTPAHCTBEHHOTO BOOOPKEHHS, Pa3BHUTHE MAaTEMAaTHUECKOTO MBIIUICHUS W HHTYHIUH,
TBOPYECKHUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOJMMOM JUIS MPONODKCHUSI 00pa30BaHMS M JUIA CAaMOCTOSITEIFHON AEATEIHHOCTH B OOJIACTH MaTeMaTUKH U ee
MPWIOKEHUH B Oyayieit mpodeccnoHaNbHON AEATEBHOCTH;

BOCIIUTaHUE CPEACTBAMH MAaTEMAaTUKU KYJIbTYPHl JIMYHOCTU: 3HAKOMCTBO C MCTOpPHEH Pa3BUTHS MaTEMAaTHKH, SBOJIONHMEH MaTeMaTHYECKHX WACH, MOHUMaHHUE
3HAQUYMMOCTH MaTeMaTUKH AJIs1 OOIECTBEHHOTO Pporpecca.

B npoduiibHOM Kypce peliaroTces cjieyouue 3a1a4u:

CUCTEMAaTH3allus CBEICHUM 0 umciax; (OPpMHUPOBAHHE NPEICTABICHUN O PACHIMPEHUH YHCIOBBIX MHOXKECTB OT HATYpPajbHBIX J0 KOMILICKCHBIX KaK CIIOCO0E
MOCTPOEHUS HOBOI'O MaT€MaTHYEeCKOro ammapara Juisl pelieHHs 3a7ad OKPYKalolllero MUpa W BHYTPEHHHUX 3aJa4 MaTEMAaTHKH; COBEPUICHCTBOBAHWE TEXHUKU
BBIYMCIICHHUI;

Pa3BHUTHE U COBEPIICHCTBOBAHNE TEXHUKH alreOpandeckux npeoOpa3oBaHnid, pelIeHns] ypaBHEHHIA, HEPaBEHCTB, CUCTEM;

CHUCTeMAaTH3allisl M paCIIUPEeHHE CBENCHWH O (YHKIHAX, COBEPIICHCTBOBAaHHE TIpapMUecKuX yMEHWH; 3HAKOMCTBO C OCHOBHBIMH HIESMH W METOIaMHU
MaTeMaTHYECKOT0 aHalin3a B 00beMe, TIO3BOJISIONIEM HCCIIEeIOBaTh AJIEMEHTapHbIe (PYHKIIMKM M PellaTh NMPOCTEUINe TeoMeTpuieckne, (pu3nueckne u Apyrue
NPUKIAAHbIE 331a4H;

pa3BUTHE NPE/ICTABIEHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPY>KaIOIlIeM MUDE;

COBEPIIICHCTBOBAHME MaTEMaTHUECKOTO Pa3BUTHS JIO YPOBHS, MO3BOJIIONIEIO CBOOOJHO MPHUMEHSATh M3y4eHHBbIC (PAKThl MU METOJbI MPH PEUICHUH 3ajad U3
pa3IMYHBIX pa3JeNIoB Kypca, a TAK)Ke UCIO0JIb30BaTh UX B HECTAHAAPTHBIX CUTYalUsIX;

(hopMupoBaHUE CIIOCOOHOCTH CTPOUTH U UCCIIEOBATH MTPOCTEHININE MAaTEMAaTUIECKIE MOJIEIIH TIPH PEIIeHUH TTPUKIIATHBIX 33/1a4, 33/1a4 U3 CMEKHBIX JUCIUTUINH,
yrayOiieHne 3HaHui 00 0COOCHHOCTSIX TPUMEHEHHS MaTEMaTHIECKUX METOJIOB K HCCIIEIOBAHHIO MPOIIECCOB U SIBJICHUN B TIPUPOJIe U OOIIEeCTBE.

Meroponorundeckoit ocHoBoit @®I'OC COO siBnsieTcsi CUCTEMHO-AESITENIBHOCTHBIN MOAX0, KOTOPBIN IPEoIaraeT:

(hopMHpOBaHUE TOTOBHOCTH 00YYAIOIINXCSl K CAMOPA3BUTHIO M HENPEPBIBHOMY 00pa30BaHUIO;

MPOEKTHPOBAaHUE U KOHCTPYUPOBAHUE pa3BUBAIOIIEH 00pa30BaTeNIbHOM Cpe/ibl OpraHU3alluH, OCYIECTBISIIONIEH 00pa30BaTeIbHYIO IS TEIHbHOCTD;

AKTHBHYIO Y9eOHO-TT03HABATENILHYIO JICATENILHOCTh 00yYaroIuXCs;

IOCTPOCHHUE o6pa30BaTean0171 JACATCIIBHOCTU C YUCTOM HWHIAUBUAYAJIBHBIX, BO3PACTHBIX, IICUXOJOTHYCCKUX, q)HSI/IOHOFI/I‘ICCKI/IX 0co0eHHOCTEN H 310pOBbA
00yJaroTIIXCs.

OcHoBHast 00pa3oBatesibHas MporpaMmma GOPMHUPYETCS C YIETOM ICUX0JI0r0-TIeIaroriueCKuX 0COOCHHOCTEH pa3BuTHs aeTeit 15—18 yieT, CBSI3aHHbIX:

¢ (opMupoBaHHEM Yy OOYYaIOUIMXCS CHCTEMBl 3HAYMMBIX COLMAIBHBIX M MEXIMYHOCTHBIX OTHOIIEHHH, LIEHHOCTHO-CMBICIIOBBIX YCT@HOBOK, OTPasKaroIInX
JUYHOCTHBIE U IPXJAHCKUE TIO3UIUH B JESITEIbHOCTH, LIEHHOCTHBIX OPHEHTALUH, MUPOBO33PEHHSI KAK CUCTEMbI 00OOLICHHBIX MPEICTABICHUH O MUPE B LIEJIOM,
00 OKpy’Karomieil IeHCTBUTETLHOCTH, IPYTHUX JIIOJSIX U CaMOM ce0e, TOTOBHOCTH PyKOBOJICTBOBATHCS MIMH B JESITETLHOCTH;



— C MepexoJIoM OT y4eOHBIX NeHCTBHH, XapaKTEPHBIX I OCHOBHOM IIIKOJBI M CBSI3aHHBIX C OBIIAJCHHEM y4eOHOH AEATEIhbHOCTHIO B €AMHCTBE MOTHBAIIHOHHO-
CMBICJIOBOTO M OIEPAIIMOHHO-TEXHHYECKOTO KOMIIOHEHTOB, K Y9e0HO-TIPO(ECCHOHAIIEHON NeATENIbHOCTH, pean3yomeil npodecCHoHabHbIE W JTHYHOCTHBIC
ycTpemiienns odydaromuxcsa. Beqymiee Mecto y oOydaromuxcs Ha ypoBHE CpeTHEr0 00IIero 00pa3oBaHus 3aHUMAIOT MOTHBBI, CBSI3aHHBIE C CAMOOIIPE/IEIIEHHEM
Y MTOJITOTOBKOM K CAMOCTOSITEIBHOMN KHU3HH, C JAILHESHIIIMM 00pa30BaHUEM M CaMOO0pa30BaHUEM. DTH MOTHBBI IPHOOPETAIOT JIMYHOCTHBINA CMBICT U CTAHOBSATCS
JICHCTBCHHBIMU,;

— € OCBOGHHEM BHJIOB ACSITEIHHOCTH 1O MOTyYEHHIO HOBOTO 3HAHUS B paMKaxX y4eOHOTO MpeaMeTa, ero MpeoOpa3oBaHUIO M MPUMEHEHHIO B YUeOHBIX, yueOHO-
MIPOEKTHBIX U COIMATbHO-TTPOEKTHBIX CUTYAIVSIX, C MIOSBJICHHEM WHTEepeca K TEOPETUIECKIM MpodieMaM, K criocobaM MOo3HAHMS U yIeHUs, K CAMOCTOSITETHbHOMY
MONCKY y4eOHO-TeOPEeTUIECKHUX MPo0IeM, CHOCOOHOCTH K TOCTPOSHUIO HHINBUAYAIbHOI 00pa30BaTebHOW TPAEKTOPHU;

— ¢ (hopMUPOBAHUEM Yy O0YUAIOIIUXCS HAYYHOTO THUIIA MBIIILJICHYS, OBJIAJICHUEM HayYHON TEPMUHOJIOTHEH, KIFOUCBBIMH IMMOHATHSIMH, METOJaMH U TIPUEMaMU;

— € CaMOCTOSTEIbHBIM MPUOOPETEHUEM UJCHTHUYHOCTH; MOBBINICHUEM TPEOOBATEIHLHOCTH K caMOMy ceOe; YriIyOJicHHeM CaMOOIICHKH; OOJIBIINM pPeaiu3MOM B
(hopMHUpOBaHUH 1IENCH U CTPEMIICHUH K TEM WJIM UHBIM POJISIM; POCTOM YCTOMYMBOCTHU K (PpyCTpalusM; yCUICHHUEM MOTPEOHOCTH BIUATH HA APYTHX JIOACH.

OO0masi XxapaKTepuCTUKA YYeOHOr o mpeaMeTa

Hacrosmas pabouas mporpamma mo mpenmery «MaTtemarnka: anrebpa W Hadana MaTeMaTHYECKOTO aHallM3a, TeOMETPHsD MpeaMeTHor obmactu «MaTemartnka u
nHpopmatukay s 10-11 KjaccoB coCTaBiIeHa B COOTBETCTBUHU C TpeOoBaHUsAMH DeepalibHOrO TOCYAapCTBEHHOIO 00pa30BaTEILHOIO CTaHIApTa CPEIHEro OOIIEro
o6pazoBanus (GI'OC COQ), aBTOpCKUX MPOrpamMm 10 alredpe W HavalaM MaTeMaTnyeckoro aHain3a Ha yriryOlIéHHOM ypOBHE Ha OCHOBE aBTOpCKoi mporpammbl C.M.
HuKOIBbCKOTO U Ap!, O reoMeTpUU Ha OCHOBE aBTOpckoil mporpammel JI.C. ATaHacsiHa U 1p2.

I[J'Iﬂ KU3HU B COBPEMECHHOM OﬁlIIeCTBe BaXHBIM SIBJISICTCA q)OpMI/IpOBaHI/Ie MAaTEMAaTUYCCKOI'0 CTUJIA MBIIIJICHUA, IIPOABIAIOIICTOCSA B ONPEACICHHBIX YMCTBCHHBIX
HaBbIKaX. B mporiecce MaTeMaTHUECKOH JEATEIILHOCTH B apCeHAJ MPUEMOB U METOJIOB UEIOBEYESCKOIO MBIIICHUS €CTECTBEHHBIM 00pa30M BKIIFOUAIOTCS 0000IEHUE U
KOHKPETH3AIVsI, MHAYKIUS U IeAYKINs, aHATU3 U CUHTE3, KiIacCU(UKANNS U CHCTeMaTH3allHsl, a0CTparnpoBaHue W aHAIOT U

I[IpakTHYecKkasi MOJE€3HOCTh MAaTEeMATHKH O0YCJIOBIIEHAa TEM, YTO €€ MPEAMETOM SBISIOTCSA (yHIAMEHTAIbHBIE CTPYKTYPhI peaTbHOTO MHpa: IPOCTPAHCTBEHHBIC
(OpMBI U KOJMUYECTBEHHBIE OTHOIIEHHS. be3 KOHKPEeTHBIX MaTeMaTHUECKHX 3HAHWH 3aTPyJHEHO MOHMMAaHHE MPHHIUIIOB YCTPOWCTBA M MCHOJIB30BAHUSI COBPEMEHHOMN
TEXHUKH, BOCIIPUATHE W MHTEPIPETAMS Pa3HOOOPa3HOH COIMAIbHON, SKOHOMUYECKOH, MOTUTHYECKOW MH(pOopManny, ManodpGeKTHBHA TTOBCETHEBHAS MPAKTHYECKAs
NeSTeNLHOCTh. BONBITMHCTBY IO/ B CBOEH JKU3HU IMPUXOAUTCS BBITIONHATH KaKHE-TO CIIOKHBIE pacyeThl, HAXOIUTh B CIIPABOYHHUKAX HY)XHBIE (DOPMYIIBI 1 IPUMEHSTh
WX, BIAJIETh MPaKTHYECKUMHU MPUEMaMH F€OMETPHUYECKUX W3MEPEHUH W IMOCTPOSHHH, YNTaTh MH(OPMAIINIO, IPEACTABICHHYIO B BHJE TaONUI, AUArpaMM, rpadukos,
IIOHUMAaThb BepOﬂTHOCTHBIﬁ XapakTep CJ'Iy‘-IElfIHbIX CO6BITHI>'I, COCTaBJIATH HCCJIOKHBIC aJI'OPUTMBI.

Benymas poib mpuHAIEKUT MaTeMaTHKe B GOPMUPOBAHUH aJITOPUTMHYECKOTO MBIIIICHHS] 1 B BOCIIMTAHWHA YMEHUH JEHCTBOBATH IO 33JJAHHOMY ajTrOPUTMY.
OOyueHne MaTeMaTHKE JIaeT BO3MOXKHOCTh Pa3BHBATh Y YUalIUXCS TOUYHYIO, SKOHOMHYIO ¥ HH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh HanOoIee MOXOISIINE A3bIKOBbIC
(cuMBOIMUECKHUE, TpaUUECKUE, CXeMaTHIECKHE U JIp.) CPEACTBA. B xo/1e perieHus 3a1a4d pa3BUBaOTCS TBOPUYECKAS U IPUKJIAJHAS CTOPOHBI MBIILICHHUS

IIpu n3yyeHHn MaTeMaTHKH 0CO00€ BHUMAaHUE YJIENACTCS MMO3HABATEILHOW aKTHBHOCTH YJalUXCsl, UX MOTUBUPOBAHHOCTH K CAaMOCTOSATEIHHON yueOHOH paborTe.
JTo mpexAnonaraeT Bce Ooyiee NIMPOKOE KCIIOIB30BaHUE HETPAJAMIIMOHHBIX (OPM YPOKOB, B TOM YHCIE METOJUKH JICIOBBIX M POJIEBBIX WP, MEKIPEIMETHBIX
WHTETPUPOBAHHBIX YpPOKOB. [Ipu BBIMONHEHHH TBOPYECKUX pabOT (OPMHPYETCS YMEHHE OIPEENsATh aJeKBATHBIE CIOCOOBI pellieHHs y4eOHOW 3a/aul Ha OCHOBE
3aJJaHHBIX AITOPUTMOB, KOMOWHUPOBATh W3BECTHBIC AJITOPUTMBI JEATEIILHOCTH B CUTYallUsAX, HE IPEAIOJIArarolliX CTAHJAPTHOTO MPUMEHEHHS OJHOTO W3 HHX,
MOTHBHPOBAHHO OTKAa3bIBATHCS OT 00pasiia AesITeIbHOCTH, NCKATh OPUTHHAIBHEIC PEIICHUSI.

1 C.M. Huxonbckwuit u np. TIporpamMma mo anreGpe U Ha4asaM MaTeMAaTHIECKOTO aHamm3a // TIporpaMMer 061e00pa3oBaTeNbHBIX yIpek/IeH . Anre6pa 1 Hagana MaTeMaTHIeckoro anammsa. 10-11 kmaccer.
Cocr. T.A. Bypmuctpoa. — M: IIpocemenne, 2018
2 J1.C. Aranacsu u ap. [Iporpamma 1o reomerpuu // Ilporpammer 06meo6pazoBatenbHbIX yapexaenuil. [eomerpus. 10-11 kmaccsl. Coct. T.A. Bypmuctposa. — M: IIpocsemienue, 2018



OO0yuaromyecst TOJDKHBI TPHOOPECTH YMEHHUS 10 (POPMHPOBAHHUIO COOCTBEHHOTO aJTOPUTMAa PEIICHUs MO3HABATEIBHBIX 3a1ad: (hOpMYITHPOBATE MPOOIEMY U IIEIH CBOCH
paboThI, OmMpeNeNaTh aJeKBaTHBIC CIIOCOOBI M METOJbI PEIICHHs 3aJadd, MPOTHO3UPOBATH OXKUAAEMBIH pe3ylbTaT W COIMOCTABISATH €ro ¢ COOCTBCHHBIMH
MaTeMaTHYeCKUMH 3HaHussMU. OOydaronuecs TOKHBI HAYYUTHCS TPEACTABIATh PE3yJIbTaThl HHAUBUYaTbHON M TPYIIIOBOI MO3HABATEIILHON JIEATEIIEHOCTH.

[IpenMer MaTemaTuka SIBISCTCS OIOPHBIM TNPEAMETOM JUIS W3YYCHHUS CMEXKHBIX IUCIUILIAH, HEOOXOIUM IS TMPOJODKCHUsS 00pa3oBaHMs IS OOJBIIMHCTBA
CTHEIUALHOCTEH, TJIe HeOOXOJUM BBICOKHI YpOBEHb 00pa30BaHHMs, CBA3aHHBINH C HEMOCPEJCTBEHHBIM NMPUMEHEHHEM MATEMAaTHKW: SKOHOMHKA, OW3HEC, (UHAHCHI,
¢dbm3uka, xumus, HHGOpMaTHKA U Jp.

Ceronnsi 0011ecTBO (B TOM YHCJI€ M POIMTENIM) CTABUT Iepe/ LIKOJIO0H CONMAIbHBINA 3aKa3, OTIIMYHBIA OT TOrO, YTO JIEHCTBOBAJ paHblIe: celyac IIKOJa
TOJDKHA JTaTh HE TOJBKO OINpPEAeNICHHBIM 00heM 3HAHWH, a MOMOYh OOYJAIOIIMMCS HAYIHTHCS CaMOCTOSITEILHOMY «IO0OBIBaHHUIO» WH(popManuu (0e3 4ero MpoKUTh B
YCIIOBHUSAX PHIHOYHBIX OTHOMICHUI MPOCTO HEBO3MOXKHO), U YMEHUIO 3TOH MH(OpMAaIMel Moiab30BaThCs, MOITOMY oOydaromiuecs (Kak U y4uTelb) MPU MOJTOTOBKE K
YpOKaM U BBIMOJHEHWW Pa3IMYHBIX 3aJaHUi 10 TpeAMETy OOJDKHBI yMETh HCIIONB30BaTh (HAXOAWTh, AHAIM3UPOBATh, KIACCU(PHUIMPOBATH) IOTIOIHUTEIHHYIO
I/IH(bOpMaHI/I}O C IOMOIIBIO PA3JIMYHBIX SJICKTPOHHBIX CalToOB U mporpamMm, paCliupAronux paMKi IKOJIbHBIX y‘IC6HI/IKOB, TO €CThb J€J1aTh ONPCACIICHHBIC Al HABCTPEUY
HOBBIM HH(MOPMAIMOHHBIM TEXHOIOTHSIM.

VYueOublil mpeaMeT «MaTeMaTuKay BXOAUT B MIPEAMETHYI0 00nacTh «MaTeMaTHka U HHQOpMaTHKa» B 0053aTEIbHYIO YacTh y4eOHOTO IJIaHa YUPEKICHHSI.

CoriacHo y4eOHOMY IUIAHY LIKOJIbI, COCTABJIEHHOMY HA 0cHOBaHMHU DeepajibHOI0 y4eOHOro IVIaHA U C Y4eTOM HOBBIX COBPEeMEHHbIX TPeOOBaHUI,
rOCy/IapCTBEHHOI MTOTOBOI aTTeCcTALUM, pacnpeiesieHHe Y4e0HOr0 BpeMeH! Mekay MpeAMeTaMu, MPecTABJIeHO B Tadauue:

Kiaccrt [TpeameTsr MaTeMaTnyeckoro | KommuecTBo 4acoB Ha KoanuecTBO 4yacoB O011ee KOTUYECTBO YACOB
LUKIIa CTYIIEHU CPEIHEro 00Iero BApHATHBHOM YacTH Ha CTYNIEHH CPEJHEr0 O0LIEero
00pa3oBaHus Y4e0HOro miaHa o0pa3zoBaHus
10-11 MaremaTuka: 414 0 414
10-11 Aaredpa u Hayaja 276 0 276
MaTeMaTH4YecKOro aHAJIN3a
B I'eomeTpus 138 0 138
Yueonslii nian MAQY «JIuneii Nel121» no npenvery «Marematuka» B 10-11 kaaccax
Kaace KoanyecTBO 4acoB MHBAPHAHTHOM KoanyecTBO 4acoB BapuaTHBHOI O0mee KOINYECTBO YACOB B Y4eOHOM
YacTH Y4eOHOro mjiaHa YacTH y4eOHOro nJjaHa IJIaHe IIKOJIbI
10 xmacc 4/2 (A/T") gacoB 0 gac 4/2 (A/T") yacoB
11 knacc 4/2 (A/T") yacos 0 gac 4/2 (A/T’) uacoB

A/T" — anreGpa/reoMeTpusl.

YpoBennb peanuzanuu nporpammbl (MaTemaTtka: anredpa U Hayaga MaTeMaTHISCKOTO aHAIM3a ¥ TeOMETpHUs) — | BApUAHT yriyOJIEHHOTO YPOBHSL.

Cpok peaan3anuu NporpaMmmsbl — 2 Toa.

Kaaccer — 10-11.

[IporpaMma yriy0a€HHOTO YPOBHS MpeAHa3HAYCHA IS MPOQPHUIBHOTO M3YYeHHsS MaTeMaTHKH. [Ipy BBIMOJHEHUM 3TOM MPOrPaMMbl MPEIbABISIOTCS TPECOOBAHMS,
COOTBETCTBYIOIINE HAMPABICHUIO «MAaTeMaTHKa i MPO(eCCHOHAIhHON ACSITEIHbHOCTH». BMECTe C TeéM BBITYCKHHK IOJYy4YaeT BO3MOXKHOCTh M3YYHTh MaTeMaTHUKy Ha
ropaszio 00iee BRICOKOM YPOBHE, YTO CO3/1aCT (BYHIAMEHT AJIs JabHEHIIEro CephE3HOro N3yUEeHUsI MAaTeMaTUKU B BY3€.

[Iporpamma cpeanero obiiero odpasopanus B coorBercTBuu ¢ ®I'OC cocTajieHa ¢ Y4€TOM ICHXO0JIOr0-MeIarorndeckKux 0codeHHocTei pa3suTtus nerei 15-18
JIET U TIPEJIoJaraeT pealn3aluio 1eneii 00pa3oBaHus, HAPABICHHBIX Ha Pa3BUTUE U OCBOSHUE YY€OHOIO MpeIMeTa.



2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUSI 00y4AIOIIUMUCS OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl CPeIHEro 001ero 06pa3oBaHus
2.1 IInanupyemble JUYHOCTHBIE pe3ybTaThl ocBoenuss OOII COO

—  JIMYHOCTHBIE PE3yNbTaThl B cepe OTHOIICHHH 00yJaromuxcs K cede, K CBoeMy 310pOBbIO, K IO3HAHHIO ceOsi:

—  OpueHTanus 00ydyaroIuxcs Ha JOCT)KEHUE JIMYHOTO CUACTbS, PEaTM3aLUI0 03U TUBHBIX KU3HEHHBIX NIEPCIEKTUB, MHULIMATUBHOCTh, KPEATUBHOCThH, TOTOBHOCTh
U CIIOCOOHOCTH K IMYHOCTHOMY CaMOOIIPEAEICHHUIO, CIIOCOOHOCTh CTABUTh LIETIM U CTPOUTD KU3HEHHBIC IIJIAHBI;

—  TOTOBHOCTH M CLIOCOOHOCTH 00ECTIEYHTh ce0e U CBOMM OJTM3KKUM JTOCTOWHYIO KHM3HB B MPOLIECCE CAMOCTOSITEIBHOM, TBOPYECKON U OTBETCTBEHHOH JESITEIBHOCTH;

— TOTOBHOCTh M CIOCOOHOCTH OOYYarOLIMXCSl K OTCTaMBAaHUIO JIMYHOI'O JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIOCOOHOCTH BBIpaOaThIBATh
COOCTBEHHYIO [TO3HMLMUIO 10 OTHOILIEHHIO K O0IIECTBEHHO-TIOIMTHYECKUM COOBITHAM IPOLUIOTO M HACTOSIIEI0 HA OCHOBE OCO3HAHUS U OCMBICIICHUS UCTOPUH, TyXOBHBIX
LIEHHOCTEMN U AOCTH>KEHUI HalllEW CTPaHBI;

— TOTOBHOCTh U CHOCOOHOCTh OOYYaIOUIMXCSI K CAaMOPa3BUTHIO W CAaMOBOCIUTAHUIO B COOTBETCTBUH C OOIIEYEIOBEUYECKUMH IIEHHOCTSMH W HJeajaMH
IPaXJaHCKOTO 0011ecTBa, HOTPEOHOCTH B (PM3HMUECKOM CaMOCOBEPILIEHCTBOBAHNH, 3aHATHAX CIIOPTUBHO-03/10POBUTEIBHON AEATELHOCTHIO;

— TpUHATHE W peanu3alysi [EeHHOCTEH 370poBOro u 0Oe3omacHOro obpasza KHM3HHU, OepeKHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHHWE K COOCTBEHHOMY
(U3NUECKOMY U TICHXOJIOTHIECKOMY 3/10POBbIO;

—  HeNpUsTHE BPEAHBIX NPUBBIYEK: KYPEHHS, YIIOTPEOICHHS alNKOTroJIsl, HAPKOTHUKOB.

JIn4HOCTHBIE pe3yabTaThl B cepe oTHOLIEeHUH 00y4yarommxcesi K Poccun kak k Poaune (OreuyectBy):

—  poccuiicKas HWACHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCHUHCKON HWACHTHMYHOCTH B TOJMKYJIBTYPHOM COIIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-
KyJIBTYPHOU OOIITHOCTH POCCHICKOTO Hapona U cyapde Poccnu, maTproTi3M, TOTOBHOCTE K CITy>KeHHI0 OTeUecTBy, ero 3allluTe;

—  yBaXXEHHUE K CBOEMY HApOAY, YyBCTBO OTBETCTBEHHOCTH Iepes PoauHoil, ropanocTu 3a cBoi Kpail, cBOr0 PoauHy, Npoluioe U HACTOSIIEE MHOMOHALIMOHAIBHOTO
Hapona Poccun, yBakeHHE K TOCYIapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, TUMH);

—  (¢opMUpOBaHHE YBaXXCHMsI K PYCCKOMY SI3BIKY KaK TOCYJIapCTBEHHOMY si3bIKy Poccuiickoit denepaiiuu, sIBJISIOMEMYCS OCHOBOH POCCHICKOW MICHTUYHOCTH U
IJIaBHBIM (DAKTOPOM HALMOHAIBHOTO CaMOOIIPEIEIICHNS;

—  TIOHMMaHHE TaTapcKOro S3bIKa KaK OJHOW M3 OCHOBHBIX HAIllMOHAIBHO-KYJIBTYPHBIX IIEHHOCTEH TaTapCKOTO HApOJa; YBaXKUTEIHHOE OTHOIIEHHE K TaTapCKOMY
SI3BIKY; CTPEMJICHHE K PEYEBOMY CaMOCOBEPILIEHCTBOBAHUIO;

—  (hopMHUpOBaHUE YYBCTBA YBaKEHHS K TATAPCKOMY SI3BIKY KaK SI3bIKY MEXIMYHOCTHOTO U MEKKYJIbTYPHOTO OOIEHMS;

—  BOCIHTaHME YBAXXEHUS K KYJIBTYpE, SI3bIKaM, TPaIuLHIAM 1 00bIYasiM Hapo10B, IpoKuBaroumx B Poccuiickoit denepanun.

—  YBaX€HHE U 3HAHHE WCTOPHH CBOETO Kpas, OCHOB KyJbTYPHOI'O Hacieaus HapoJoB Poccun.

JInyHOCTHBIE Pe3yabTaThl B cpepe OTHOLIEHHIT 00y4AIOIINXCSH K 3aKOHY, FOCYAAPCTBY U K IPaKIaHCKOMY O0IeCTBY:

—  TIPaXIaHCTBEHHOCTb, T'Pa’KAAHCKAs MO3UIMS aKTHMBHOTO W OTBETCTBEHHOI'O WIEHAa POCCHMCKOro OOILIecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLHOHHBIE NpaBa M
0053aHHOCTH, YBQXKAIOIIETO 3aKOH W TPABOMOPSIOK, OCO3HAHHO IPHHUMAIONIETO TPaJAHIMOHHBIE HAIMOHAIBHBIE M OOIIEYEIOBEUYCCKHE TyMAaHUCTUYECKUE W
JEMOKpPATHYECKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOH JKHU3HU;

—  I[pHU3HaHHE HEOTYY>KAAEMOCTH OCHOBHBIX IIPaB M CBOOO/ UesIOBEKa, KOTOPBIE IPUHAIIEKAT KAKIOMY OT POKACHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX
npaB W cBoOoj 0Oe3 HapylleHus mpaB M cBOOOJX APYrHX JIML, TOTOBHOCTh OTCTaWBaThb COOCTBEHHBIE NIpaBa M CBOOOIBI YEJIOBEKa M TPaXKJAaHUHA COIJIACHO
OOIIeNPU3HAHHBIM TIPUHIMIIAM W HOpPMaM MEXJIyHapOJHOTO mpaBa W B cooTBeTcTBuM ¢ KoHctutynumed Pocculickoit ®enmepanuu, mpaBoBas M IMOJUTHYECKAS
IPaMOTHOCTB;

—  MHUPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOH NMPaKTHKH, OCHOBAHHOE HA AUAJOre KyJIbTYp, @ TAKKE Pa3IMYHbIX
(hopM 00IIECTBEHHOT0 CO3HAHUS, OCO3HAHNE CBOETO MECTA B MOJIMKYIBTYPHOM MHPE;



—  HWHTEpPHOpH3AINs IEHHOCTEH AEMOKPATHH W COIMAIBHON COJMAAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETyIHWPOBAaHUIO OTHOIIECHUI B TPYIIE WIA CONHAIHHON
OpTaHM3aIIHH;

—  TOTOBHOCTH OOYYarOINMUXCSI K KOHCTPYKTHBHOMY YYaCTHIO B IPUHSATHH PEIICHUMN, 3aTParuBaIONIMX WX MpaBa U UHTEPECHI, B TOM YMCIIC B Pa3IUYHBIX (popmax
OOIIIECTBEHHOM CaMOOpTaHU3aIl|H, CAMOYIIPABJICHHS, OOIIIECTBEHHO 3HAYMMOM JICATEIIBHOCTH;

—  TPUBEPKEHHOCTh HJESM WHTEpPHAIOHANN3Ma, IPYXKObI, paBEeHCTBA, B3aMMOIIOMOIIX HApOJOB; BOCIHTAHHWE YBAXHUTEIHFHOTO OTHOMICHHS K HAIMOHAIHEHOMY
JOCTOMHCTBY JTIOJIEH, NX YyBCTBaM, PEITUTHO3HBIM YOCIKICHIIM;

—  TOTOBHOCTh OOYYalOINIUXCS TMPOTUBOCTOSATh WJACOJOTMH SKCTPEMH3Ma, HAIMOHAIM3Ma, KCeHO(OOWU; KOPPYIMIUHU; JTUCKPHUMUHAIMK TI0 COIMATIHHBIM,
PENUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM M JPYTHM HETaTUBHBIM COIIMAIHHBIM SBICHUSM.

JInuHoCcTHBIE Pe3yabTaThl B cepe OTHOLIEHHI 00YYAIOUIUXCH ¢ OKPY:KAIOIHMH JIIOAbMU:

—  HPaBCTBEHHOE CO3HAHHME M MOBEACHUC HA OCHOBE YCBOCHUS OOIICUEIOBEYCCKHX IIEHHOCTEH, TOJICPAHTHOTO CO3HAHHUS W TMOBEJICHUS B IOJIUKYJIBTYPHOM MHPE,
T'OTOBHOCTH U CHOCO6HOCTI/I BECTHU

—  JWaJor ¢ APYTUMHU JIFOIbMU, TOCTUTATh B HEM B3aMMOIIOHUMAaHUS, HAXOJUTh OOIIHE TN U COTPYAHUYATH IS UX TOCTHKCHHUS,

—  TPUHATHE T'YMaHUCTHYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIILHOE U JOOPOKEIATEeIbHOE OTHOLIICHHE K JPYrOMY YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

- CHOCO6HOCTI) K COIICPCIKUBAHUIO 1 q)OpMI/IpOBaHI/Ie IMMO3UTUBHOT'O OTHOIICHUSA K JIOAAM, B TOM YHCJIC K JIMIaM C OIrpaHUYCHHBIMUA BO3MOXHOCTAMH 300POBLA U
WHBaNMHaM; OepeXHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY W TICUXOJIOTHYECKOMY 3J0POBBIO IPYTHX IFOJIEH, YMEHHE OKa3bIBaTh MEPBYIO
TTOMOIITb;

—  (¢opMUpOBaHHE BBHIPAKECHHOW B MOBEICHUU HPABCTBEHHOW MO3WIIMU, B TOM YHCJE CIOCOOHOCTH K CO3HATEILHOMY BBIOOPY /00pa, HPABCTBEHHOTO CO3HAHUS U
MOBE/ICHNSI HA OCHOBE YCBOEHUS O0IIEYeNIOBEUECKUX IEHHOCTEN 1 HPABCTBEHHBIX YYBCTB (UECTH, JIOJTA, CIIPABEIIIMBOCTH, MAJIOCEPIUS U IPYKEITO0HS);

—  Ppa3BHUTHE KOMIIETEHIIM COTPYAHUYECTBA CO CBEPCTHHKAMHM, IETHMHU MIIAJIIIETO BO3pPACTa, B3POCIBIMHU B 00pa30BaTENbHOM, OOMIECTBEHHO IOJIE3HOH, ydeOHO-
HCCIIE/IOBATEIIbCKOM, TPOEKTHOMN U APYTUX BUJAX JAESITEIBLHOCTH.

JIMYHOCTHBIE Pe3yabTAaThl B c(pepe OTHOLIEHUH 00y4aIoIIMXCs K OKPY:KAKIEMY MUPY, KUBOH MPUPO/E, XyA0:KeCTBEHHOI KyIbTYype:

—  MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH, 3HAYUMOCTH HAYKH, TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPYECTBY, BIaJICHUE
JIOCTOBEpHOI MH(pOpMaIuel o epeloBbIX JOCTHKECHUSIX U OTKPHITHUSX MUPOBOI U OTEUECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa
u 00I1IeCTBa;

—  TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHHWIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, Ha TMPOTSHKEHWU BCEHW JKU3HM; CO3HATEIBHOE OTHOIICHHWE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIEITHON POdecCHOHATFHON U 00IeCTBEHHO! IeATENhHOCTH;

—  9KOJIOTHYECKas KyJNbTypa, OEpPe)KHOE OTHOILCHUS K POJHOM 3emile, MPUPOAHBIM OoraTcTBaM Poccuu u Mupa; TOHUMaHUE BIUSHUS COLMATbHO-3KOHOMHUECKUX
MIPOIIECCOB HA COCTOSIHUE TPUPOTHON U COIMAILHOMN CPeibl, OTBETCTBEHHOCTh 32 COCTOSHUE MIPUPOJTHBIX PECYPCOB; YMEHHUS U HaBBIKH Pa3yMHOTO MIPUPOIOTIOIH30BaAHUS,
HETEPIIMMOE OTHOIICHUE K ICHCTBUSAM, IPUHOCSIIIMM BPEJl SKOJIOTHHU; IPUOOPETEHUE OMBITA IKOJIOTO-HAPABICHHOM JIEATEIILHOCTH;

—  DCTETHUYECKOE OTHOIIECHHUS K MUPY, TOTOBHOCTh K ACTETHUYECKOMY OOYCTPONCTBY COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yabTAaThl B c(pepe OTHOLIEHUH 00y4aroIMXcsl K CeMbe U POAUTENSIM, B TOM YHCJI€ MOATOTOBKA K CeMeHHOi KU3HM:

—  OTBETCTBEHHOE OTHOIICHUE K CO3/IaHUIO CEMbHU Ha OCHOBE OCO3HAHHOTO IMPUHSTHSI LICHHOCTEH CEMEHHOM KU3HH;

—  TIOJOXUTEIbHBINA 00pa3 CEMbH, POJIUTEILCTBA (OTIIOBCTBA M MATEPHHCTBA), UHTEPUOPHU3AIIUS TPAIUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.
JIMYHOCTHBIE Pe3yabTaThl B cepe OTHOLIEHHUSI 00YYAKOIIUXCSH K TPYAY, B cepe COHATLHO-IKOHOMUIECKUX OTHOIIEHMIA:

—  yBa)k€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alllUTe CBOCH COOCTBEHHOCTH,

—  OCO3HaHHBIU BBIOOpP Oymymiel mpodeccuu Kak myTh U crioco0 peanu3aiu COOCTBEHHBIX KU3HEHHBIX IIJIAHOB;



—  TOTOBHOCTH OOYHaIOIIUXCS K TPYAOBOI MpodeccnoHambHON ASSITETHPHOCTH KaK K BO3MOKHOCTH yYacTHS B PEIICHUH JIMYHBIX, O0MIECTBEHHBIX, TOCY1aPCTBEHHBIX,
00IIeHaITMOHAIBHEBIX MTPOOJIEM;

—  TOTPEeOHOCTh TPYIUTHCS, YBOXKCHUE K TPYILY U JIOJAM TPYJa, TPYJAOBBIM JTIOCTHXCHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHE K Pa3HBIM
BUJIaM TPYJIOBOH JICATEIBHOCTH;

—  TOTOBHOCTPH K CaMOOOCITy>KUBAaHUIO, BKJIIOYast 00yUeHHE U BEITIOJTHEHHE JTOMAITHUX 00S3aHHOCTEMH.
JInuHocTHBIE pe3yabTaThl B cepe Gpuznueckoro, nCUX0J0rH4eCKoro, COIUAILHOI0 U aAKaJeMUYEeCKOro 0J1arono/yyust 00y4arouuxcs:

—  (usnyeckoe, SMOLMOHAIBHO-TICHXOJIOTHYECKOE, COLUAIBHOE OJIaromnoiydne OOYyYalolIMXcsli B KU3HH 00pa3oBaTeNbHOM OpraHU3alyy, OUIYIIEHHE IETbMH
0€30MacHOCTH 1 TICHXOJIOTHIECKOTO KoM OopTa, HHPOPMAIIMOHHOM 0€301TacHOCTH.
2.2 IlnanupyemMble MeTanpeaMeTHbIe pe3yabTaThl ocsoenns OOII COO
MertanpenMeTHbIe pe3yJbTaThl OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl NPeEACTABJIEHbI TPeMsl TPYNNAaMH YHUBEPCAJBHBIX Y4eOHBIX IeidcTBHIt
YY)
PerysisiTuBHBIE YHHBepPcaJbHbIE yieOHbIE AeiicTBHSA
BoinmyckHUK HAYYHTCS:

—  CaMOCTOSITENLHO OMPEAETIATH e, 3a7aBaTh MapaMeTPhl U KPUTEPHH, TI0 KOTOPHIM MOKHO OTIPEEIUTb, YTO [elb TOCTUTHYTA;

—  OILIGHWBATh BO3MOJKHBIE MOCIIEACTBUS JOCTIDKEHUS ITOCTABICHHON IIENT B JESATENFHOCTH, COOCTBEHHOW KM3HH U JKU3HU OKPY’KAIOIINX JIFO/IeH, OCHOBEIBAsCh HA
COOOpaKEHUSAX ITUKU U MOPaJH;

—  CTaBWTb U (GOPMYJIUPOBATH COOCTBEHHBIC 3a7]aul B 00Pa30BaTEIILHON ICATSILHOCTH M KU3HEHHBIX CUTYaIUAX;

—  OLIGHUBATh PECYPCHI, B TOM YHUCIIEC BpeMsl U ApyTre HeMaTepHuaabHbIe peCypChl, HEOOXOIUMBIC IS JOCTIKEHUS IOCTABICHHON TIEIIH;

—  BBIOMpATH MYTh JOCTIDKEHUS LIEJIH, TUTAHUPOBAThH PEllIeHNEe TTOCTABICHHBIX 3ajad, ONTHMH3UPYs MaTepHaabHbIe 1 HeMaTeprualbHbIE 3aTPaThI;

—  OpraHu30BbIBaTh 3()(EKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JIJIs IOCTHIKEHUS ITOCTABJICHHOMN 1IN ;

—  COMOCTAaBJISAThH MOJYUYSHHBIH PE3yNbTaT JCSITETBHOCTH C TIOCTABICHHOM 3apaHee LelbIO.
IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS
BoinmyckHUK HAYYHTCS:

- HUCKATh U HAXOAUTh O606HICHHBIG CHOCO6BI peUICHUA 3a4a4, B TOM YUCJIC, OCYIIECTBJIATH paSBepHYTLIﬁ I/IH(bOpMaHI/IOHHI)II\/'I ITIOHUCK U CTaBUTh HAa €0 OCHOBC HOBBIC
(yueOHBIEC ¥ TIO3HABATENNBHEIC) 33]1a4H;

—  KPUTHYECKH OIEHUBATHh U UHTEPIPETUPOBATH HHOOPMAITHIO C PA3HBIX MO3HIINN, pACTIO3HABATE U (PMKCUPOBATH MMPOTUBOPEUHSI B NMH(HOPMAITMOHHBIX NCTOYHHKAX;

—  HCHOJIB30BaTh Pa3IMYHBIE MOJIEITBHO-CXEMATHIECKUE CPEICTBA ISl IPEACTABICHHSI CYIIECTBEHHBIX CBSI3€H W OTHOIICHHH, a TAK)KE MPOTUBOPEUHIA, BBISIBICHHBIX
B UH(POPMAIIOHHBIX UCTOUYHHKAX;

—  HaXOJUTh U NMPHUBOAHUTH KPUTHIECKHE APTYMEHTHI B OTHOIICHUU JCHCTBUN U CYXKJCHUI IPYroro; CIIOKOWHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEeUaHUsIM
B OTHOIIICHWU COOCTBEHHOTO CYKJICHHS, pACCMaTPUBATh UX KaK Pecypc COOCTBEHHOT'O Pa3BUTHS;

—  BBIXOJUTH 33 PAMKH Y4E€OHOTO ITPEJIMETa M OCYIIECTBIISITh IeJICHAITPaBICHHBIN TTOMCK BO3MOXKHOCTEH JIJIsl IIMPOKOTO MEPEHOCca CPEJICTB U CIIOCOOOB JICHCTBUS;

—  BBICTPaWBATh WHAMBHYaTbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUYCHHS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYpPCHBIC OTPaHUYCHUS;

—  MCHSTH U YJePKUBATh pa3HbIC MO3UIIMH B TT0O3HABATEILHON JESATECIHHOCTH.
KoMMyHnKaTHBHBIE YHUBEPCAJIbHBIE y4eOHbIE TelCTBUS
BeinmyckHUK HAY4YHTCS:

—  OCYIWIECTBJIATH JISIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHHKAMHM, TaK U CO B3POCIBIMHU (Kak BHYTpW 00pa3oBaTelbHOW OpraHM3allMH, TaK W 33 €€ IMpeleiaMHu),
MOA0UPATh HAPTHEPOB IS ICIIOBOM KOMMYHHUKAIIMK UCXO/IS U3 COOOpaKEHU Pe3yIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE JIMYHBIX CUMITATHH;



—  IIpU OCYLIECTBIECHUHM TPYINOBOM PabOTHl OBITH Kak PYKOBOIAHUTENEM, TaK M YJICHOM KOMAHABI B Pa3HBIX PONAX (reHepaTop HiaeH, KPUTHK, HCIOIHUTEb,
BBICTYIAIOIINHN, 3KCIEPT U T.1.);

—  KOOPAMHHUPOBATH H BHIIIOIHITH Pa0OTY B YCIOBHAX PEabHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

—  Ppa3BepHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BaHUEM a/IeKBAaTHBIX (YCTHBIX H MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

—  pacrio3HaBaTh KOH()IMKTOT€HHbIE CUTYAIMH U MPEIOTBpAIlaTh KOHMIMKTEI 10 UX aKTUBHOW (ha3bl, BHICTPAUBaTh JEIOBYIO U 00pa30BaTeIbHYI0 KOMMYHUKALHIO,
n30erasi TMYHOCTHBIX OLIEHOYHBIX CY>KICHUI.
2.3 [lnanupyemble npeaMeTHbie pe3yabTaThl ocBoenuss OOII COO

Ha ypoBre cpemnero obmiero oopazoBanus B coorsercTBu ¢ @PI'OC COO, mTOMUMO TPaIUIIMOHHBIX ABYX TPYIII PE3yIbTaTOB « BBITyCKHHUK HAYIUTCS» U
«BBIMYCKHUK MOTyYUT BO3MOKHOCTh HAYUUTHCSA», TOSBISIFOTCS €ILE JBE IPYIIILI PE3YJIbTaTOB: PE3yIbTaThl 0a30BOr0 U YIIyOJE€HHOTO yPOBHE.

«BBIMyCKHHUK HAYyYHUTCS] — 0a30BBIH YPOBEHDBY, « BBIMTYCKHUK IMOIyYUT BO3MOKHOCTh HAYUUTHCS — 0a30BbIi YPOBEHbY, « BBIMYCKHUK HAYUNTCS — YIITyOJICHHBIN
YPOBEHBY, «BBIMTYCKHHUK MOTYYHUT BOBMOKHOCTh HAYYUTHCS — YIITyOJIEHHBIN YPOBEHB)» — ONPENENsIeTCsl CIeAyIoeld MeToI0T0THEH.

I'pynna pe3ynbTaToB «BBITyCKHUK HAyYHTCS» MPEACTABISCT COOON pe3yabTaThl, JOCTH)KEHHE KOTOPBIX 00E€CIIEUNBACTCS YUUTENIEM B OTHOLLIEHUH BCEX
00y4Jaromuxcsi, BEIOpaBIIMX JaHHBIM ypOBEHb 00yueHHs. [ pymmna pe3ynbTaToB « BRITYCKHUK MOIYYUT BO3MOXKHOCTh HAYYUTHCS» 00€CIIEUNBACTCS YUUTENIEM B
OTHOIIICHUY YaCTH Haubo0Jiee MOTUBUPOBAHHBIX M CITOCOOHBIX 00YUYAIONIUXCsl, BRIOPABIINX JaHHBIA YPOBEHb 00yueHus. [Ipu KOHTpoJIe KauecTBa 00pa3oBaHus TpyIina
3aJaHUi, OPUCHTUPOBAHHBIX HA OLEHKY JAOCTIKEHUS IUTAHUPYEMBIX PE3yJIbTaToB U3 0J0Ka «BBIMYCKHUK MOMYYUT BO3MOXKHOCTh HAYUUTHCSA», MOXKET BKIIOUATHCA B
MaTepHaibl 0J0Ka «BRITyCKHUK HAyYHUTCs». DTO MO3BOJIMUT IPEAOCTABUTh BO3SMOKHOCTh O0Y4aIOLIMMCS POAEMOHCTPHUPOBATh OBJIaICHUE KAYECTBEHHO HHBIM YPOBHEM
JOCTIDKEHHH M BBISIBIISITH JMHAMHUKY POCTa YUCIIEHHOCTH HanOoJee MOATOTOBICHHBIX 00YyYalOINXCS.

[IprHOMIIUATBEHBIM OTJIMYHMEM PE3yIbTaTOB 0a30BOT0 YPOBHS OT PE3Y/IbTAaTOB YITIyOJIEHHOTIO YPOBHS SIBJSIETCS MX LIEJIeBasi HAIIPAaBICHHOCTh. Pe3ynbTaTsl 6a30BOT0
YPOBHSI OPHEHTHUPOBAHBI Ha 00LTYI0 (PYHKIHMOHAIBHYIO TPAMOTHOCTb, IOJIy4YeHHE KOMIETEHTHOCTEH ISl TOBCEAHEBHOMN JKU3HHU U OOILETO pa3BUTHSA. DTa Ipymna
pE3yIbTAaTOB MPENIOaraeT:

— MOHMMAaHKe TPeIMETa, KIFOUEBBIX BOIPOCOB U OCHOBHBIX COCTABIISIONIMX IEMEHTOB U3y4aeMOH MPEeIMETHOM 00JIacTH, YTO 00eCTIEUNBACTCS HE 3a CUET 3ayUHBaAHUS
OIIpeaesICHUH U IIPaBUJI, @ TOCPEICTBOM MOJIEINPOBAHUS M TIOCTAHOBKU IPOOJIEMHBIX BOIIPOCOB, XapaKTePHBIX IJIsl JaHHOH MpeaMeTHON o0acTy;

— YMEHHE pellaTh OCHOBHBIC TPAKTHUECKUE 33]]a9H, XapaKTepHbIe ISl HCIIOIb30BaHUS METOJIOB U HHCTPYMEHTAPHUS JJaHHOW MPEeIMETHONW 00JIaCTH;

— OCO3HaHHME PaMOK M3y4aeMOoH MpeIMETHOW 00JIaCTH, OTPAHUYEHHOCTH METOI0B H MHCTPYMEHTOB, TUITUYHBIX CBS3EH C HEKOTOPBIMU JPYTUMH OOJIACTSIMH 3HAHHS.
Pe3ynbTathl yriry0JIeHHOr0 YpOBHSI OpUEHTHPOBAHbBI HA MOIy4Y€HHE KOMIIETEHTHOCTEH AJIs ITOCIEeAyIOMEH MpopecCHOHAIBHON IEeATEIbHOCTH KaK B paMKaX AaHHOH
MpeaMETHON 00J1acTH, TaK U B CMEKHBIX C HEl 00nacTsax. OTa rpynmna pe3yibTaToB Npeaoaraer:

— OBJIQJICHHE KJIIOYECBBIMH MOHSATHAMHU H 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS IaHHAS TIPpeJMETHAst 00JIacTh, pACTIO3HABAHHUE COOTBETCTBYIONIMX UM MTPU3HAKOB U
B3aMMOCBsI3eH, CTOCOOHOCTh IEMOHCTPHPOBATH PA3JIMUHBIC TIOAXO/IbI K H3YUECHHIO SBICHUH, XapaKTepHbBIX IS H3y4aeMOH MPEeIMETHOW 00JIaCTH;

— YMEHHE pelaTh Kak HEeKOTOPBIE MPAKTHYECKKE, TAaK 1 OCHOBHBIE TEOPETUUECKHUE 3aJaul, XapaKTEepHbIE AJISl HCIIOIb30BaHUI METOAO0B U MHCTPYMEHTAPHS JaHHON
MpeIMETHOW 001acTH;

— HaJIM4¥e NpeICTaBICHUH 0 JAHHOW TIPEIMETHOM 00IacTH KaK [eIOCTHON TeOpHH (COBOKYITHOCTH TEOpPHH), 00 OCHOBHBIX CBSI35IX C MHBIMU CMEXKHBIMU 00JIACTSIMHU
3HaHUH.

[IpumepHBIe TporpaMMbl Y4eOHBIX MPEIMETOB IIOCTPOSHBI TAKUM 00pa3oM, YTO MPEeIMETHBIE PE3YJIbTaThl 0a30BOr0 yPOBHS, OTHOCSIIHUECS K pasaeny «BolmycKHUK
MOJTyYUT BO3MOKHOCTh HAYYHUTHCS», COOTBETCTBYIOT MIPEAMETHBIM pe3yIbTaTaM pasjeia « BRITyCKHUK HAYIHTCS» Ha yIiTyOJlieHHOM ypoBHe. [IpenMeTHbIe pe3ynbTaTsl
paszzaena «BbITyCKHUK MOJIyYUT BO3MOKHOCTh HAYUYUTHCS» HE BBIHOCSATCS HA UTOTOBYIO aTTECTALMIO, HO IPH 3TOM BO3MOXHOCTD X JAOCTHXKEHUS OJDKHA OBITh
MPEJOCTaBIeHA KAKIOMY 00y4aromeMycsl.
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MareMaTHKa: anreﬁpa H HAYaJia MATEMATHYECCKOr0 aHaJJiu3a, recoMeTpus

Yray0ieHHbIH ypoBeHb
«CucTeMHO-TeOpeTHYECKHE Pe3yIbTaThD»

Paznen BbinycKHUK HAyYuTCS BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHTHCS
ean ocBoennst J11st yCenmHoro npoAoJKEeHUsT 00pa3oBaHus s obecneuenuss 603MOACHOCMU YCREUIHO20 NPOOONIHCEHUS
npeaMerTa 10 CHELUAIBHOCTSIM, CBSI3aHHBIM C IPUKJIAJAHBIM HCIIOJIb30BAHUEM MAaTEMAaTHKH 00pazo6anus O CReYUATbHOCMAM, C8A3AHHBIM C

ocywecmeilieHuem HayllHOZZ U UCCe008amenbCKOl
oesmenbHOCIU 8 00IACTNU MAMEMAMUKU U CMENCHBIX HAyK

TpeGoBaHus K pe3yJibTa

TaM

Inemenmut meopuu
MHOIICecme u

L CB060,I[HO OIICpUpPOBaATh MOHATUAMH: KOHCYHOC MHOXECTBO, OJICMECHT
MHOXECTBa, IMOAMHOXECTBO, NEPECCUCHUE, O6’B€Z[I/IH6HI/I€ M Pa3sHOCTb MHOXKECTB,

o Jlocmuoicenue pezyiomamog pazoena ll;
® onepuposamv NOHAMUEM ONpeodeneHUs, OCHOBHbIMU BUOAMU

MAmMeMamu4ecKoil | YUCIOBbIE MHOKECTBA HA KOODAMHATHOM INpPAMOM, OTPE30K, HHTEPBAI, | onpedenenuli, OCHOGHbIMU GUOAMU MEOPEM,
JI02UKU MOJIYUHTECPBAJ, IPOMEKYTOK C BBIKOJIOTOM TO‘-IKOfI, rpa(bnquKoe NpEaACTaBJICHUC | @ pnoHUMAMb CYymb KOCBEHHO20 00Ka3amejzbcmga"
MHOKECTB Ha KOOPJANHATHOM IIIOCKOCTH; ® onepuposamv  NOHAMUAMU  CUEMHO20 U  HECYEemHO20
® 3a7aBaTh MHOXKECTBA MEPEUNCIICHIEM U XapaKTePUCTUIECKIM CBOHCTBOM; MHOHCECmaa;
® OIEpUpPOBATH NOHATUAMU: YTBEPKIACHUC, OTPULIAHUEC YTBEPKIACHUA, HCTUHHBIC | o NnpuUMeHsams Memoo Mamemamuyeckoll quym,!uu ons
M JIOXKHBIC YTBEPXKIACHMS, IIpUYMHA, CJICACTBUE, YJaCTHBIN cnyqaﬁ o01ero npoge()eyu;z paccyg;caeyuﬁ u ooxazameibcma u npu peutenuu
YTBEPKJICHUS, KOHTPIIpUMED; 3a0auy.
® TIPOBEPATH MPHUHAICKHOCTH DIIEMEHTa MHOXKECTBY; B nosceounesnoil sicusnu u npu uzyyenuu Opy2ux npeomemos.
® HAaxoUUTh IIEPECEYEHHE U OOBEJIUHEHHE MHOXKECTB, B TOM YHCIE | ®  UCHONL306AMb MEOPEMUKO-MHONCCCMECHHDI A3bIK U A3bIK
NPEJCTaBICHHBIX TpapUYecKd Ha YHUCIOBOM IPAMOM M Ha KOOPAMHATHOM | nocuxu O/ ONUCAHUA DealbHbIX NPOYEcco8 U SAELeHUll, Nnpu
TJIOCKOCTH; peutenuu 3a0ay Opy2ux yueOHvlx npeomMemos
® TIPOBOJUTH JIOKA3aTEJbHBIC PACCYKACHUS JUIi OOOCHOBAaHHS HWCTHHHOCTH
YTBEPKICHUN.
B noeceonesnotl scusnu u npu uzyuerHuu Opyeux npeomemos:
® JCIONB30BATh YHCIOBHIE MHOXKECTBA HA KOOPIAMHATHOW TPSAMOW W Ha
KOOPJMHATHOM IIOCKOCTH IS OTIMCAHUS PEeaTbHBIX MPOIECCOB U SIBJICHUH;
® [IPOBOJUTH JIOKA3ATEIHHEIE PACCYXKIACHHS B CUTYAIIHUsAX ITOBCETHEBHOMN KU3HU,
TIPU PEIEHUH 3a7ad U3 APYTUX IPESIMETOB
Yucna u e (CB00OOAHO OMIEPHPOBATH MOHATHSAMHI: HATYPAIBHOE YHCIIO, MHOXKECTBO o Jlocmuoicenue pezyromamog pasoena ll;
6blpalricenun HaTypaJbHBIX YUCEII, LICJIOC YUCIIO, MHOXXECTBO LEJIbIX YUCEIT, OOBIKHOBEHHAS e  ¢80600HO onepuposamsv YUCI08bIMU MHOHCECMBAMU NPU

}.IpO6B, JACCATHYHAsA ,I[p06b, CMCHIAHHOC YUCJIO0, PAITUOHAJIIBHOC Y1 CI10, MHOKECTBO
pallnOHAJIBHBIX YHCCJI, UPPALIMOHAIILHOC Y1CJI0, KOPECHb CTCIICHU 1,
HeﬁCTBHTeHBHOG YHUCJI0, MHOXKECTBO ﬂeﬁCTBHTCHBHBIX YUCECi, TCOMETpHUICCKas
HUHTCPIPETALUA HATYPAJIbHBIX, [IEJIbIX, pAllMOHAJIbHBIX, JIGIZCTBI/ITGHLHLIX YHUCCII,
® [OHMMATh U OOBICHATH pasHully MCXKIy HO3H].[HOHHOI7[ n HeHO3HLIPIOHHOﬁ

peuteHuu 3a0ay;

®  NOHUMAMb NPUYUHBL U OCHOBHBIE UOeU PACUIUPEHUS
YUCTLOBLIX MHOICECNS,

®  g1ademb OCHOBHBIMU NOHAMUAMU MEOPUU OETUMOCTU NPU
peutenuy CmaHOapmHbIx 3a0ay
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CHCTEMAaMH 3allKCH YUCEII,
® I[ICPEBOJMTH YMCIIA U3 OJHOW CHCTEMBI 3aIUCH (CUCTEMBI CUHMCIICHUS) B
ApYTyro,

® JIOKa3bIBaTh U UCIOJB30BATh MPU3HAKHU JACTUMOCTH CYMMBI U IPOU3BEICHUS
NP BBIMOJHEHUH BBIUYKCICHUM U PEIICHUH 33/1a4;

®  BBHINOJIHATH OKPYTJICHUE PALMOHANBHBIX ¥ UPPAIIMOHATBHBIX YHCEI C
3aJaHHOM TOYHOCTBIO;

® CpaBHUBATH JEHCTBUTEIBHBIC YMCIIA PA3HBIMHU CIIOCO0AMU;

® YIOPSAOOYUBATH YUCIIA, 3AMMICAHHBIE B BUJIE OOBIKHOBEHHOMN U IECATHIHON
Ipobw, Yrcia, 3alMcaHHble ¢ UCMOIB30BaHNEM apr(PMETHIECKOTO KBapaTHOTO
KOpHsI, KOpHEH cTereHu OobIie 2;

e naxoauth HOJ] u HOK pa3HbiME criocOOaMU U KCIIOJIb30BaTh UX HPU
pelIeHuN 3a71ay;

®  BBINOJHATH BBIYUCIICHUS U IPEOOPa30BaHUS BBIPAKEHHH, COIEPIKAIIINX
JeHCTBUTEIBHBIE YMCIA, B TOM YUCIIe KOPHU HATypaJbHBIX CTEICHEH;

® BBINOJHATH CTAHJIAPTHHIE TOXKAECCTBEHHBIC TTPEOOpa30OBaHUS
TPUTOHOMETPUUECKHX, IOTAPHUPMIUECKUX, CTETICHHBIX, HPPAMOHATHLHBIX
BBIPAKECHUM.

B nosceonesroii srcusnu u npu uzyyenuu Opyeux npeomemos:

®  BBITNIOJHATH H OOBSICHATH CPABHEHHE PE3YJIbTATOB BHIYMUCIICHHUH NIPU PEIICHUH
MPAKTUYCCKUX 3a7a4, B TOM YUCJIC HpI/I6J'II/I)KeHHBIX BI)I‘IHCHGHHP'I, HCIIOJIb3YA
pasHble crocoObl CpaBHEHUH;

® 3amHCBIBaTh, CPABHUBATH, OKPYTJISITH YMCIOBBIC JAHHBIC PEATBHBIX BETHYHH C
UCTIONIb30BAaHUEM PA3HBIX CHCTEM H3MEPEHHS;

® COCTaBIIATH M OLCHUBAThH Pa3HbIMU CIIOCOOAMH YHCIIOBBIEC BBIPKEHHS TIPH
pELICHUH IPAKTUYECKHX 331a4 U 3a]a4 U3 IPYTUX YUCOHBIX IIPEIMETOB

® umemsv 6a308vle NPEOCMABIEHUS O MHONCECTBE
KOMNIEKCHBIX YUcel;

®  CB0OOOHO BbINONHAMb MOMNCOECMBEHHbBIE NPE0OPA30BAHUSL
MPUSOHOMEMPUYECKUX, TIO2APUPMULECKUX, CIENEHHBIX
8bIPAICEHUL,

e gnademsv opmynou bunoma Heromona;

®  NpUMEHAMb NPU peuenuly 3a0ay meopemy 0 IUHEeUHOM
npedcmasnenuu HOJI;

o npumensms npu pewenuu 3a0ay Kumatickyro meopemy o6
oCmamKkax;,

® npumensms npu pewenuu 3a0ay Manyio meopemy @epma;
®  yMemb GbINOJHANMb 3ANUCH YUCILA 8 NO3UYUOHHOU cucmeme
cuucnenust;

®  NpUMEHAMb NPU Peuenuly 3a0aY MeopemuKo-4Uciogble
dyHryuu: yucio u cymma derumenei, pyukyuro Jiiepa;

®  NpuUMeHAmb NPU peueHuU 3a0ay yentvle 0poou,

®  NPUMEHSMb NPU PEUeHUlU 3a0aY MHO2OYIeHbL C
OeliCmBUmenbHbIMU U YeablMu Ko3pduyuenmamu,

® grademv NOHAMUAMU NPUBOOUMDBLU U HENPUBOOUMDBLLL
MHO20UAEH U NPUMEHSIMb UX NPU PeUleHul 3a0ay;

o npumensms npu pewenuu 3a0ay OCHOBHYI0 meopemy
aneebpol;

®  NpuUMeHsMb NpU peulenul 3a0ay npocmeluue QyHKyuu
KOMNIEKCHOU NepeMeHHOl KaK ceomempuiecKkue
npeobpazosanus

Ypasnenus u
Hepaeencmea

e CBOOOZIHO ONIEPUPOBATH MOHATUSIMH: YPAaBHEHUE, HEPABEHCTBO,
paBHOCHUIIFHBIE YPaBHEHHS W HEPABEHCTBA, YPaBHEHUE, SBISIONICECS CIEICTBUEM
JIPyTOTO YpaBHEHHUs, ypaBHEHHS, PABHOCHIIbHBIE HA MHO)KECTBE, PAaBHOCHIILHBIE
npeoOpa3oBaHusl ypaBHEHU;

e pemiath pa3HbIEC BUABI YPABHEHUH U HEPABEHCTB U UX CUCTEM, B TOM HYHCIIE
HEKOTOpBbIe ypaBHeHHS 3-i U 4-i cTeneHei, ApoOHO-palMOHAIEHBIE U
VppaluoHaIbHbIE;

e OBJIAJETh OCHOBHBIMHU THUIIAMHU TIOKA3aTENBHBIX, IOTapUPMUUECKHX,
HppalMOHAIbHBIX, CTETIEHHBIX YPABHEHUI U HEPABEHCTB U CTAHJAPTHBIMH

o Jlocmuoicenue pezyromamog pasoena ll;

—  ¢80000HO onpedensimb Mun u eblOUPams Memoo peuleHus
NOKA3AMENbHBIX U T02APUPMULECKUX YPAGHEHULL U HePABEHCS,
UPPAYUOHATILHBIX YPABHEHUL U HEPABEHCMS,
MPUSOHOMEMPULECKUX YPABHEHULL U HePABEHCME, UX CUCTIeM,
—  €80000HO peulamb CUCMEMbl TUHCUHBIX YPAGHEHUL,

—  peuiamv OCHOBHble MUNbL YPAGHEHUL U HEPABEHCMNE C
napamempamu,

—  npumeHsmb npu pewenuu 3a0ay Hepagencmea Kowwu-
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METOAAaMH MX PEIICHUH 1 MPUMEHATH UX MPH PELICHUH 3a]a4;

® [IPUMEHATh TeopeMy be3y K pelIeHHI0 ypaBHEHUH;

® [PUMEHSTH TeopeMy Buera A peleHust HeKOTOPBIX yPaBHEHUH CTETIEHU
BBIILIE BTOPOH;

® TIOHUMAaTh CMBICI TEOPEM O PAaBHOCHUJIBHBIX U HEPABHOCHIIBHBIX
npeoOpa3oBaHMUAX YPaBHEHUN U YMETh UX JOKA3bIBATh;

® BIAJETh METOJAMHU PELIEHNS yPAaBHEHU, HEPABEHCTB U X CHCTEM, YMETh
BBIOMpATh METOJ pelieHns] 1 000CHOBBIBATH CBON BBIOOD;

®  HCIOJb30BaTh METOJ HHTEPBAJIOB [UISl PEIICHUS HEPABEHCTB, B TOM YHCIIE
IpoOHO-palIOHATIBHBIX U BKIIOYAIOLINX B C€0s MPPALMOHANIbHBIC BBIPAXKECHUS;
e pemaTh anreOpanvdecKue ypaBHEHUS 1 HEPABEHCTBA M UX CUCTEMBI C
napaMeTpaMu anredpandeckuM U rpaQraecKuM MEeTOIaMu;

® BJIAACTH PAa3HBIMU METOAAMU JOKA3aTCJIbCTBA HEPABCHCTB,

® pCuIaTh YpaBHCHUS B LCJIbIX YUCIIAX;

e M300pakaTh MHOXECTBA HA IJIOCKOCTH, 33/]aBaeMble YPaBHEHHSIMU,
HEPAaBCHCTBAMHU U UX CUCTEMAMU;

e CcBOOOMIHO MCIIOJIB30BAaTh TOXKIECTBEHHBIC MPEOOPAa30BaHMS IPU PEILICHUH
YpPaBHEHUH U CUCTEM YPABHEHUI

B nosceonesHoil scusnu u npu uzyueHuu opy2ux npeomMemos:

® COCTaBJIATH U pelIaTh ypaBHEHUS, HEPABEHCTBA, X CHCTEMBI IIPH PEIICHUN
3aj]a4 IPYTUX y4eOHBIX MPEMETOB;

e  BBIIOJHATH OLEHKY MPaBIONoa00us pe3yabTaToB, OTy4YaeMbIX IPU PEIICHUN
Pa3IMYHBIX YPaBHEHHH, HEPABEHCTB M UX CUCTEM IIPH PEIICHUH 3a/1a4 IPYTHX
y4eOHBIX MPEIMETOB;

® COCTaBJIAThH U pellaTh ypaBHEHHS U HEPABEHCTBA C MapaMeTpaMHu MpH
peleHnH 3a/1a4 JPYTruX Y4eOHbIX PEMETOB;

® COCTaBJITh YPaBHEHUE, HEPABEHCTBO MIIM MX CHCTEMY, OTIHCHIBAIOIINE
pEeaIbHYIO CUTYaLMIO MITH MPUKIAIHYIO 3a/1a4y, HHTEPIPETUPOBATh ITOJyYEHHBIE
pE3yNIBTaThI;

®  HCIOJIb30BaTh IMPOTPaAMMHBIE CPEICTBA TIPU PEUICHUH OTJENIbHBIX KIacCOB
YpaBHEHUI U HEPABEHCTB

byuaxoeckozo, bepuyninu,

—  umenivb npe@cmaeﬂeﬂue 0 HepaeeHcmeax Meofcdy cpednwwu

CcmeneHHoviMU

Dyukyuu

e BiajeTh NOHATHAMU: 3aBUCUMOCTD BEITHYHMH, QYHKIIHSI, apTYMEHT W 3HAYCHHUE
(GyHKIMH, 00JIaCTh ONpEIeNICHNsI 1 MHOXKECTBO 3HaYSHUH QYHKIMH, rpaduk
3aBUCUMOCTH, IpaduK GYHKUUH, HYIH GYHKLIUH, TPOMEXKYTKH
3HaKOIOCTOSHCTBA, BO3PACTAHNE HA YHUCIIOBOM IPOMEXYTKE, YOBIBAaHHE HA

o Jlocmuoicenue pezyromamog pasoena I,

® gl1ademv NOHAMUEM ACUMNIOMbL Uu ymemosv €20 npumeHsms

npu pewleHuu 3a0ay;

®  NpUMEHAMb MeMoObl peuleHUsi NPOCTetuux
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YHCIOBOM MPOMEXYTKE, HanOoJblliee U HaUMeHblIee 3HaueHHe (GYHKLIUHN Ha
YKCJIOBOM IPOMEXYTKE, epuoguueckast QyHKINs, IEPUOJ, YSTHAS U HEUETHAs
(YHKUINH; YMETh IPUMEHATH 3TH MOHATHS IPU PELICHUH 3a7ay;

® BIAJCTh MOHATHEM CTeNeHHast QYHKIHUS; CTPOUTH ee rpaduK U yMeTh
MPUMEHSTH CBOMCTBA CTETICHHOW (DYHKIWU MPH PELICHUH 3a1a4;

e BJIAJCTh MOHATHUAMHU [I0Ka3aTeIbHAs (PYHKIMS, SKCIIOHEHTA; CTPOUTh UX
rpaduKu ¥ yMETh IPUMEHAThH CBOICTBA MOKa3aTeNbHON (PYHKIMK NP PeILICHUN
3ajad;

® BIAJCTh MOHATHEM JoraprudmMuueckas GyHKIUS; CTPOUTH €€ TpaQuK U yMETh
MPUMEHSTH CBOMCTBA JIoTapu(pMUIecKoi (yHKIUH [IPHU PELICHUH 33]1ay;

® BIIAACTh MOHATUAMH TPUTOHOMETPHUECKUE (QYHKLINH; CTPOUTh X TpadUKu U
YMETh IPUMEHATH CBOMCTBA TPUTOHOMETPUIECKUX (DYHKUUH NPU PELICHUH 3a1a4;
® BIAACTh NOHATHEM OOpaTHas PyHKIMS; HPUMEHATH 3TO HOHATHE IPU
peleHnHt 3aa4;

® TIPUMEHSTH MIPH PELICHUH 3a]1a4 CBOWCTBA ()YHKIINH: YETHOCTS,
MePUOANYHOCTh, OTPAHUUYEHHOCTH;

® TIPUMEHSATH NIPH PEUICHUH 3324 peoOpa3zoBanus rpaduKkoB GyHKINH;

® BIAJCTh MOHATHUAMH YHCIIOBAs MMOCIEA0BATEIBHOCTD, apudMeTHIecKas u
reoMeTpuyecKas porpeccus;

® TIPUMEHATH NIPH PELICHUH 3a]1a4 CBOWCTBA U MPU3HAKK apu(METHIECKOH 1
FEOMETPUYECKOHN NPOTrpeccuil.

B nosceonesnoil scusnu u npu uzyueHuu Opy2ux yueonvix npeomemos:

e onpeaesATh N0 rpadukaM u UCTIONIL30BATH JJIS PEIICHUsT IPUKITATHBIX 3319
CBOICTBA pealbHBIX MPOIECCOB U 3aBUCHMOCTEH (HanOOIIbIIe U HAUMEHBIIINE
3HAYEHUs], IPOMEKYTKU BO3pacTaHUA U YObIBaHUS (DYHKIMH, TIPOMEXKYTKH
3HAKOIIOCTOSHCTBA, ACUMIITOTHI, TOUKH Iieperuda, nepuos  T.11.);

® UHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKOM
CUTYAIIHH;.

®  OmpeneNsaTh o rpaguKaM NPOCTEHIINE XapaKTEPUCTHUKH MTEPUOINIECKUX
MPOLIECCOB B OMOJIOTHH, 5KOHOMHUKE, MYy3bIKE, PAIMOCBAI3U U Ap. (AMILTUTYa,
MEPUOJ U T.II.)

oughgheperyuanbHuIX YPAGHEeHUI NePEo20 U BMOPO20 NOPSOKOE

Inemenmol
MAMEMAMULECKO20
ananusa

e Buagets noHsTHEM OECKOHEUHO YOBIBAIOIIASI TEOMETPUIECKAS TIPOTPECCHUST 1
YMETbh IPUMEHSATH €r0 IIPU PELICHUU 33/1a4;

® [IPUMEHSATH JUIsl pELIEHUs 3a7a4 TEOPUIO IPEENIOB;

® BIIAJICTh MOHATUAMH OECKOHEUHO OOJIbIINE U OECKOHEYHO MaJble YHCIOBbIC
MOCJIEIOBATEIILHOCTH U YMETh CPaBHUBATh OECKOHEUHO 0OJIbIINE U OECKOHEYHO

—  Jlocmuorcenue pezyromamos pazoena I,

—  €80000HO 81A0eNb CMAHOAPMHBIM ANRAPAMOM
MaAmemMamuiecko20 aHauu3a 05 8bI4UCIEHUsL NPOU3BOOHBIX
yHKYUU OOHOU nepemMeHHOll;

—  €80000HO NPUMEHSIMb ANNAPATN MAMEMAMUYECKO20
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MaJlble IOCIEN0BATEIbHOCTH;

e BJIAQACTh MOHATHUAMU: IPON3BOAHAS (PYHKLUHU B TOUKE, IPOM3BOAHASA (HYHKLIUHY;
®  BBIUUCJIATH IPOU3BOIHBIE 3JIEMEHTAPHBIX GYHKIUHN U UX KOMOWHAIWH;

e uccienoBaTh (PYHKIMH HA MOHOTOHHOCTB U 3KCTPEMYMBI;

® CTPOUTH I'padUKU U NPUMEHSITH K PELICHHUIO 3a/1a4, B TOM YHCIIE C
apaMeTpoM;

e BIAJCTh MOHATUEM KacaTejibHas K rpaduKy QyHKIHUN U yMETh IPUMEHSTD €T0
IIpYU PELLECHUN 33/1a4;

e BIAJCTh MOHATUSIMH NIEpPBOOOpa3Has QYHKIUS, ONpeeIeHHBII HHTETPa;

e mpuMeHATh TeopeMy HrtoToHa—JIeliOHuUIIa 1 ee CleACTBYS ISl peICHUsI
3a1a4.

B noscedunesroil srcusnu u npu uzyyeHuu Opy2ux yueoHvix npeomMemos.

— pemath NPUKIAAHBIC 3aa4 U3 OUOTOTHH, PU3UKH, XUMUH, SKOHOMUKHU U
JPYTUX TPEIMETOB, CBSA3aHHBIE C UCCIEIOBAHUEM XapaKTEPUCTHUK IPOLIECCOB;
—  HHTEPIPETHPOBATH ITOIYYECHHBIEC PE3yIbTaThI

AHAU3A O UCCAEO08AHUSL (DYHKYUL U NOCMPOEHUS 2PAPUKO8,
6 MOM HuC/ie UCCIe008aHUS HA BbINYKIOCHIb,

— onepuposamv nousmuemM nepeooopasHoll yHKyuu 0l
peutenus 3a0a4;

— 061a0emsb OCHOBHBIMU C8edeHUaAMU 00 uHmezpae
Hvromona—Jletibnuya u e2o npocmeiuiux nPUMeHeHusx,

— onepuposamv 8 CMAHOAPMHBIX CUMYAYUSX NPOU3EOOHLMU
BbICULUX NOPSOKO8;

—  yMemb NPUMeHsmb NPU peuenuy 3a0ay ceotUCmed
HenpepuleHbIX OYHKYULL,

—  YMemb NPUMEHAMb NPU peulenul 3a0ay meopemvl
Beiiepuwumpacca;

—  yMemb GbINOHAMb NPUOTIUICEHHBLE BLIYUCTEHUSL (MEMOObL
Ppewenust ypagHeHull, 8bIYUCTEHUsL ONPedeNeHHO20 UHMEe2PAa);
—  yMemb NPUMEHSMb NPUTLOJICEHIUE NPOU3EOOHOU U
onpedenenHHo20 uHmMezpaid K peuenuro 3a0ay eCmecmeo3Hanus,
—  gnademsb NOHAMUAMU GMOPAsL NPOUZBOOHAS, BLINYKIOCHD
epaguka QyrKyuU U yMemsb UCCIed08ams GYHKYUIO Ha
8bINYKIOCTID

Cmamucmuka u
meopus
eéeposmuocmel,
J102UKa u
KOMOuHnamopuxa

e OnepupoBaTh OCHOBHBIMH OIHMCATEIBHBIMHU XapaKTEPHUCTUKAMH YHCIOBOIO
Habopa, MOHATHEM I'eHepallbHasi COBOKYITHOCTh M BEIOOPKOW U3 HEE;

® ONEpPHUPOBATH MOHATUSIMH: YaCTOTa U BEPOSITHOCTH COOBITHS, CyMMa U
MIPOM3BEICHIE BEPOSITHOCTEH, BEIYUCIISITH BEPOSITHOCTH COOBITHI HAa OCHOBE
MOJICYETA YHCIIa HCXOJOB;

® BJaJeThb OCHOBHBIMH NOHATHAMU KOMOMHATOPUKU M YMETh X MPUMEHSTH IPU
pEIIeHNH 33/1a4;

® UMETb IpeACTaBlIeHHEe 00 OCHOBaX TEOPUHU BEPOSTHOCTEH;

® HMETh IPECTABICHUE O TUCKPETHBIX U HETIPEPBIBHBIX CITYYalHBIX BEIMYMHAX
U PacIpeIeNeHNsX, O HE3aBUCUMOCTH CIIy4aliHbIX BEJINYMH;

® MMETh IPEJCTABICHUE O MATEMATUYECKOM OXUAAHUM U JUCIIEPCUM CIyYaliHbIX
BEJINYUH;

® MMETh IPEJICTABICHUE O COBMECTHBIX PACIPEIACIICHHUSX CIIy4ailHbIX BEJIUYHH;

® [IOHWMATh CYTh 3aKOHA OOJIBIIINX YUCENl H BELIOOPOYHOTO METO/1a U3MEPEHHUS
BEPOSITHOCTEN;

® HMETh IPEJICTAaBICHUE O HOPMAIBHOM PACIPENEIEHUU U IIPUMEpPax HOPMAIbHO
pacnpeieIeHHbIX CIyYaiHbIX BEJIHYNH;

o Jlocmudicenue pesyrvmamos pazoena ll;

® uMemb npedcmasienHue 0 YeHmMpaibHOU npedebHoll
meopeme;

® uMemb npedCcmagieHue o 8blOOPOUHOM KOIphuyuenme
Koppenayuu u TUHelHoU pecpeccuu;

® uMemb npedcmasienue 0 CMamucCmuyeckux 2unome3ax u
npogepKe Cmamucmu4ecKol 2unomesul, 0 CHAmucmuKe
Kpumepusl u ee yposHe 3HAUUMOCIU;

® uMemb npedcmasieHue 0 CesA3U IMIUPUYECKUX U
meopemuyeckux pacnpeoeneHui;

® uMemb npedcmasieHue 0 KOOUpOBaHUuU, OBOUUHOU 3ANUCH,
dsouuHoM Oepese;

® grademv OCHOSHBIMU NOHAMUAMU Meopuu 2pagos (cpag,
6epuiuna, pedpo, Cmenenv Gepuiunbl, Nymy 6 epaghe) u ymems
NPUMEHAMb UX NPU PeleHuly 3a0ay;

® uMemb npedcmasneHue 0 0epedbsx u ymems NPUMEHAMb npu
peuteHuu 3a0ay;
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® UMCTH MMPEACTABJICHNUEC O KOPpPEIALUN cnyqaﬁme BCJIIMYMH.

B nosceonesnoii scusnu u npu uzyyeHuu Opy2ux npeomMemos.:
® BBIYHCIISATH WU OLCHUBATh BEPOSITHOCTH COOBITUH B pEaIbHOM KU3HU;
e BBIOMPATH METOJIBI MOAXOIAIICTO MPEICTABICHUS U 00pa0OTKH JaHHBIX

® g1ademyp NOHAMUEM CEA3HOCHD U YMEMb NPUMEHSAMNb
KOMNOHEHMbL C8A3HOCMU NPU PeeHuy 3a0ay,

® yMemb OCyuecmenames nymu no peopam, o6xoowvi pebep u
sepuiun spaga;

® uMemsb npedcmagnenue 00 AUNEPOBOM U 2AMUTLINOHOBOM
nymu, umems NPeoCmagieHue 0 mpyoHoCmu 3a0ayu
HAXO0JCOCHUS 2AMUTILINOHOBA NYMU;

® grademv NOHAMUAMU KOHEYHBLE U CUEeMHble MHONICeCMEd U
YMemb UX NPUMEHMb HPU PEUeHUY 3a0ay;

® yMemb NPUMEHSIMb MEMO0 MAMEMAMULEeCKOU UHOYKYULU,
® yMemb NpuMeHsmb npunyun Jupuxie npu peuenuu 3a0ay

Texcmoevie 3a0auu

e PemaTh pa3Hble 3aJa4l MOBBIIICHHONW TPYJHOCTH;

® aHAIM3UPOBATH YCIOBHE 3a/1a4M, BBIONPATh ONTHMAIIBHBIH METO/] PELICHHS
331241, pacCMaTpUBast Pa3IMIHbIC METO/IBL;

® CTpOUTH MOJCIIb PCHICHUA 3aJa4u, IIPOBOJUTH J0KAa3aTCIbHBIC PACCYKICHUSA
NPU PELICHUH 3a/1a4H;

e pemiath 3aj7a4u, TpeOyroIme nepedopa BApUaHTOB, POBEPKU YCIOBHIA,
BBIOOPA ONTUMAIBHOTO PE3yJIbTATa;

® aHAIM3UPOBATH U MHTEPIIPETHPOBATH ITOJyYCHHBIC PEIICHNSI B KOHTEKCTE
YCJIOBUS 33/1a4H, BEIOMPATh PEIIeHNs], HE TPOTHBOpPEYAIe KOHTEKCTY;

® TIEPEBOJIUTH MPU PEIICHUH 337a4l HHPOPMAIUIO U3 OIHON (OPMBI 3aITUCH B
JPYTYI0, UCIIONB3Ys PU HEOOXOAMMOCTH CXEMBI, TaONUIBI, TpaduKHy,
auarpamMmmal.

B nosceounegnoil scusnu u npu usyyenuu Opy2ux npeomemos:
® pemath NpakTUYeCKHUe 3aJIa4M U 33Ja49u U3 IPYTUX IPEIMETOB

o Jlocmudicenue pesynrbsmamos paszoena |l

T'eomempusn

— Bnagers reoMeTpuUeCKUMH NOHSATHAMH MPH PELIICHNUH 3a]1a4 U IPOBEICHUH
MaTeMaTHYECKHUX PacCyKICHUI;

— CaMOCTOSITENBEHO (hOPMYIIUPOBATH ONPEIEIICHHS TeOMETPHIECKHX QUTYD,
BBIJIBUTATh TUTIOTE3bI O HOBBIX CBOWCTBAaX M NMPH3HAKAX reoMeTpHYecKux Guryp u
00OCHOBBIBAThH WM ONPOBEPraTh UX, 00001aTh WM KOHKPETU3UPOBAThH
pe3ysbTaThl Ha HOBBIX KJTaccax QUTyp, MPOBOJUTH B HECIIOKHBIX CITydasx
KiaccuuKanmo GUryp 1o pa3indHbIM OCHOBAHUSIM;

— HCCIeN0BaTh YePTEKH, BKIIIOUasi KOMOMHALMH (QUTYD, U3BIEKATh,
WHTEPIPETUPOBATH U NPeoOPa30BbIBATh HH(OPMALHIO, IPEICTABICHHYIO Ha
yepTexax;

o Umemsv npedcmasnenue 06 AKCUOMAMUYECKOM Memode;
® grademv HOHAMUEM ceOMempuiecKue mecma mouex 8
npoCMpancmee u ymenv RPUMeHAmb Ux 01 peueHus 3a0ay;
® yMemb npuMeHAmbs 0JiA peueHus 3a0ay C80UCMBa NIOCKUX U
08Y2DAHHbIX Y2ll08, MPEXSPAHHO20 Y2id, Mmeopembl KOCUHYCO8 U
CUHYCO8 O]11 MPEXSPAHHO20 Yend,
® grademsv NHOHAMUEM NEPNEHOUKYIAPHOE cedenue npUMbsl U
yMenb NPUMEHAMb e20 NPU peueHuU 3a0ay,

umems npedcmasienue 0 080UCMBEEHHOCU NPABUTILHBIX
MHO202DAHHUKO8B,

16




— pelaTh 3aJ1a4l FeOMETPUYECKOr0 COEPKaHMs, B TOM YHCIIE B CUTYalLlUsX,
KOTI'/Ia aJITOPUTM PELLEHUs HE CIEAYET sIBHO U3 YCIOBHUSL, BBIMOIHSTD
HEO0XOIUMBIE [UIS PEIICHUS 3aJa4H IOTIOJIHUTENbHbIE IIOCTPOEHUS, UCCIIeI0BATh
BO3MOXHOCTH IPUMEHEHUsI TeOpeM U (GopMy I pelIeHus 3a1ad;

— yMeTb (GOpMYIHUPOBATh U I0Ka3bIBATh [EOMETPHUYECKHE YTBEPKICHHUS;

— BJaJIE€Th NOHATHAMH CTEPEOMETPUH: MPU3Ma, MapalljieNenuIe ], MMpaMua,
TeTpa’p;

— HMETh NIPEJICTaBICHNS 00 aKCHOMaX CTEPEOMETPHH U CIEICTBUAX U3 HUX U
YMETh NIPUMEHATH UX [IPU PEIICHUH 3aay;

— YMETb CTPOUTh CEYCHUSI MHOTOIPAaHHHUKOB C UCIOJIb30BAaHUEM Pa3IMYHbIX
METOZOB, B TOM YHCJIC U METO/IA CJIE/IOB;

— UMETh NIPE/ICTaBICHNE O CKPEIMBAIOLINXCS MPAMBIX B IPOCTPAHCTBE U YMETh
HaXOJUTh YToJl U pACCTOSHUE MEXITYy HUMU;

— NPUMEHATH TEOPEMBI O NAPAICIIEHOCTH MPAMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE NPH PELICHUH 3a1a4;

— YMETb IPUMEHATH MapauIeIbHOE IPOSKTUPOBAHKE T H300paxKeHus: puryp;
— YMETb IPUMEHATH NEPIEHANKYJIIPHOCTU NPSIMOH U IUNIOCKOCTH P PEILICHUN
3ajad;

— BJAJIETh MOHATHSAMH OPTOTOHAJILHOE IPOEKTUPOBAHNE, HAKIOHHBIE U X
MIPOEKIINH, YMETh IPUMEHSITh TEOPEMY O TPEX MEePIEHINKYIIpaxX MpHU PelIeHUH
3ajay;

— BJIQAETh MOHATUSAMH PACCTOSHIE MEXIY GUTrypaMu B IPOCTPAHCTBE, OOLIHIA
NEPHEHINKYIISP ABYX CKPEIIMBAIOIINXCS NPSMBIX U YMETh IPUMEHSTh UX IPU
pelIeHnH 33/1a4;

— BJAJIETh MOHATHEM YTOJI MEXY MPSIMOM U IMJIOCKOCTBIO  YMETh MPUMEHATh
€ro TMpH pelIeHnH 3ajay;

— BJIQIETh MOHATUSAMH JBYTPaHHBIA YroJ, YroJl MEXIY INIOCKOCTAMH,
MEPIEHUKYIISPHBIE INIOCKOCTH U YMETh IPUMEHATh UX IPU PEUIEHUH 3aj1ay;

— BIIQETh MOHATUSAMH [IPU3MA, NTapaJUIeNICIHUIIE] U TPUMEHSITh CBOWCTBA
napajuleNienuIesa Npyu pelieHuy 3a1ay;

— BJAJETh MOHATHEM MPSMOYTOJIbHBIN MapajuIeienuIie]] i IPUMEHSTh ero Mpu
pelIeHny 33/1a4;

— BJIQJIETh MOHATUSAMH TUPAMHJIA, BUABI IHPaMUJ, 3JIEMEHTHI IPaBUIBHOM
MUPaMHUIBl 1 YMETh IPUMEHSATh UX [IPU PELICHUH 3aay;

— UMETH NIPEJICTABICHUE O TEOpeEME Diiiepa, MPaBUIIbHBIX MHOIOIPaHHUKAX;

— BJAJIETh NOHATHEM IIJIOUIA]IM TOBEPXHOCTEH MHOTOI'PaHHUKOB U YMETh

61a0emb NOHAMUIMU yermpajibHoe u napajllellibHoe

npoekmuposarnue U npUMeHAmsb ux npu nocCmpoeruu ceyeruil

MHO202PAHHUKOE MEMOOOM NPOCKYUIL,

® UMemb NPeOCmasIeHue 0 pa3eepPmKe MHO20SPAHHUKA U
Kpamuatiwem nymu Ha NOGEPXHOCHU MHO202PAHHUKA,

® uMemb NPeOCMABIeHUE O KOHUYECKUX CEUCHUSX,

® uMemb NPedCmasieHue 0 KACarnwuxcs cghepax u
KOMOUHAYUYU meil 6paujeHus U ymems RPUMEHIMb Ux npu
peuieHuu 3a0ay;

®  NPUMEHAMb NPU peuleHUuU 3a0ai GOPMYLY pacCmosHUsL Om

MOYKU 00 NIIOCKOCTHU,
® grademyv pasHbIMU CHOCODAMU 3A0AHUSL NPAMOU
VPABHEHUAMU U YMemb NPUMEHIMb NPU peueHuu 3a0a4;

— NpUMeHAmb npu peuleHuu 3a0ay u 00KaA3ameibCmee meopem

BEKMOPHBIL MEemOo0 U Memo0 KOOPOUHAM,

— umemov npe()cmaeﬂeﬁue 00 axcuomax 06176/1/1(1, npumeHsano

Gdopmynsl 06LeM06 NPAMOY2016HO20 NAPATIENenUnedd, npumbsl

U nUpamuovl, mempadopa npu peuleHul 3a0ay;

— NpuMeHsmb meopemvl 00 OMHOUWEHUAX 00beMO8 NPuU
peutenuu 3a0auy;

— NpUMEHAMb UHMe2PA 015 GbIYUCAEHUSL 00bEMO8 U
nOBepXHOCmell mell paujeHUs, 6bIHUCTIeHUS NI0WAoU
chepurecko2o nosca u 00vema wapogoo clos,

— UMemb npedCcmasienue 0 OBUICEHUSIX 8 NPOCMPAHCMEe:
napaiierbHoOM neperoce, CUMMEMpUY OMHOCUMETbHO
RIOCKOCMU, YEeHMPATbHOU CUMMEMPUU, n08opome
OMHOCUMENbHO NPSIMOL, GUHMOBOU CUMMEMPUL, YMemb
NPUMEHMb UX NPU PeleHuy 3a0ay,

— umemsv npedcmasiienue 0 NIowaAoU OPMOSOHAIbHOU
npoexyui,

— umMemb npedcmasiienue 0 mpexepanHoOM U MHO20ZPAHHOM
yene u NPUMEHSIMb CEOUCMBA NAOCKUX Yel08 MHO202PAHHO20
Vena npu peulenuu 3a40ay;

— UMemb npedCmasienus 0 npeodpPa3oeanuu noooousl,
20MOmemuly U yMems NPUMEHAMb UX NPU peueHuy 3a0ad;

—  yMemb pewiams 3a0auu Ha NIOCKOCHU MEMOOAMU
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MPUMEHSITh €T0 MPHU pelIeHUH! 3a/1a4;
— BJaJETh MOHATHAMHE TeJa BpalleHus (IIHHIP, KOHYC, map u cdepa), ux
CeUeHHS U YMETh IIPUMCHSATh HX MIPH PEIICHUY 3a]1a4;

— BIIJICTh MOHATUSAME KacaTeJbHbIC MPSIMBIC U IUIOCKOCTH U YMETb IPUMEHSATh
U3 TIpY peIIeHUH 337134,

— HMMETh MPEJICTaBICHUS O BIMCAHHBIX M OMMCAaHHBIX cpepax U yMEThb IPUMEHSITh
WX TIPY pelIeHNH 33734,

— BIIAJICTh MOHATUAMH 00bEM, 00hEMBI MHOTOTPaHHHUKOB, TEJI BPALICHUS U
MPUMEHSITh UX TIPU PEIICHUH 3a/1aY;

— WMETh NMPEJICTABIICHUE O Pa3BepTKE IHIMHPA U KOHYCa, TUIOMa 1
MOBEPXHOCTH IWIMHJPA U KOHYCa, YMETh MPUMEHATh UX TIPU PEIICHUH 337134,

— HMETh MPEJICTaBICHUE O IO CEephl U YMETh IPUMEHSTh €ro IPU
peleHn! 3a/1a4;

— yMeTb peniath 3314 Ha KOMOWHAIIMY MHOTOTPAaHHHUKOB H TEIl BPAIICHUS,

— WMMETh MPEJICTABIICHUE O MOJOOUH B IPOCTPAHCTBE U YMETh PElIaTh 3a/1a41 Ha
OTHOIIIEHHE 00BEMOB H TUIOMIA Il MTOBEPXHOCTEH MOTOOHBIX QUTYD.

B nosceonesnotl scusnu u npu usyuenuu 0pyeux npeomMemos:

— COCTaBJISThH C UCIOJIb30BaHMEM CBOHCTB reOMETpHUYECKHUX PUryp
MaTeMaTHYECKHe MOJICITH JUTS PEIIeHUs 3a/1a4 PaKTHUECKOTro XapakTepa v 3ajad
13 CMCKHBIX JUCHUIUINH, UCCIICA0BATH MOJTYYCHHBIC MOJACIIN U
HWHTEPIPETUPOBATH PE3YJILTAT

cmepeomempuu;
— yMemb NpUMeHAmMb hopMyibl 06bEM08 Npu peuteHuly 3a0ay

Bexmoput u
Koopounamul 8

- BJ'Ia,Z[eTB MOHATHUAMU BEKTOPBI U UX KOOPAWHATHI;
YMCETH BBIINIOJIHATE OIICPAlMU HAd BEKTOPAMU,

o Jlocmudicenue pesyrvmamos pazoena ll;
— HaxoO0umov 00vem napaiieienuneda u mempas’opa, 3a0aHHbIX

npocmpancmee — HCIOJIb30BaTh CKAJISAPHOE IPOU3BEICHUE BEKTOPOB IIPU PELICHUU 3a/1a4; KOOPOUHAMAMU CEOUX BEPULUH,
— IPUMEHATH YPABHEHHUE IUIOCKOCTH, (OPMYILY PACCTOSHUS MEXKY TOUKAMH, — 3a0a6amb NPAMYIO 6 NPOCHPAHCMEe;
ypaBHeHHe c(epbl IIPH PELICHUH 3a1ay; —  HAX00UmMb paccmosHue om mouxku 00 nIOCKOCHU 6 Cucmeme
— TIPUMEHSATH BEKTOPHI M METO/] KOOPMHAT B IPOCTPAHCTBE IIPU PEIICHUH 33/1ad | KOOPOUHAM,
— HAaxooumbv paccmosnue medxncoy CKpewusaruuMucs
NPAMbIMU, 3A0AHHLIMU 6 CUCeMe KOOPOUHAM
Hcemopusa e lmeTs npeacTaBleHUE O BKIIAE BBIAAOMINXCSI MATEMAaTUKOB B Pa3BUTHE Hocmuoicenue pesynomamos pasoena |
MamemamuKxu HaYKU;
® TIOHMMATbH POJIb MAaTEMATHKH B pazButuu Poccun
Memoowt e lcnonp30BaTh OCHOBHBIE METO/BI JJOKA3aTEIBCTBA, IIPOBOIUTH JOKA3aTENLCTBO | ® /Jocmuoicenue pesynbmamos pazoena ll;
MaAMeMamuKu 1 BBIIIOJHATE OIIPOBEP>KECHUE; ® NpUMEHAMb MameMamudecKue 3HaHUs K UCCI1e006aHUI0

® TPHMEHSITh OCHOBHBIE METO/BI PEIICHU MaTEMaTHIECKHX 3a7ad;
® Ha OCHOBE MaTEMAaTHYECKHUX 3aKOHOMEPHOCTEW B MPHUPO/IE XapaKTepHU30BaATh

OKpYIHCaioweco Mupa (MOOeauposanue hu3udeckux npoyeccos,
3a0a4u IKOHOMUKUL)
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KpacoTy U COBEPILIEHCTBO OKPY>KaIOIIEro MUpa U MPOU3BEACHUI HCKYCCTBA;
® [IPUMEHSTH IPOCTEHIINE IPOrPaMMHBIE CPEACTBA U IIEKTPOHHO-
KOMMYHHUKAIMOHHbBIE CUCTEMBI IIPH PEIIEHNH MaTeMaTHIECKUX 3a1ay;

® T[I0JIB30BAaThCA NMPUKIIAAHBIMU IPOrpaMMaMi U MporpaMmMamMiu CUMBOJIBHBIX
BBIYMCJICHHI JJIA UCCIICAOBAHMA MaTEMAaTHYCCKHUX 00BEKTOB
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3. Copep:xanue yyedonoro npeamera «MaTemaTuka: ajredpa u Hayajia MaTeMaTHYeCKOr0 aHAJIM3a, TeOMeTPHUsD 00pa3oBaTebHOl o0aacTu «MaTtemaTuka u
uHpopmMaTHKa»

MaremaTuka: ajredpa 1 Hauajaa MaTeMaTHYeCKOro aHAJIU3a, FeOMeTPHUs
B cootBercTBUM ¢ mpuHATON KoHIenuei pa3BuTHsS MaTeMaTHdeckoro oopazoBanms B Poccuiickoit denepannn, MaTeMaTHIECKOe 00pa3oBaHHe peIlacT, B YaCTHOCTH,
CJIEYIOIME KITIOUEBbIE 3a/1aUM:
— IPEerOCTaBIATh KaXIOMY OOYyYarolleMycs BO3MOKHOCTb JOCTIDKEHHUS! YPOBHSI MaTeMaTHYeCKUX 3HaHWH, HEOOXOAMMOTro Ul NaJbHEHIIeH YCIENIHOM >KU3HU B
o0111eCTBEY;
— «obecmeunBaTh HGO6XOI[I/IMOC CTpaHC YHUCJIO BBIITYCKHHUKOB, MAaTCMATHYCCKasA IMOAIOTOBKAa KOTOPBIX AOCTATOYHA IJId MPOAOJIKCHUA O6pa3OBaHI/IH B PAa3JIMYHBIX
HarpaBJICHUAX W IJId HpaKTHHCCKOﬁ ACATCIIBHOCTH, BKIIIO4Yasd IPCIIOJaBaHUEC MATCMATHUKU, MAaTCMaTHUYCCKUC HCCICAOBAHUAA, paGOTy B C(bepe I/IH(i)OpMaHI/IOHHI)IX
TEXHOJIOTUH U Ip.»;
— «B OCHOBHOM OOIIEM W CpeAHeM oOlieM 00pa30BaHWM HEOOXOIUMO MPEeIyCMOTPETh MOATOTOBKY OOydYalOIIMXCsS B COOTBETCTBHHM C WX 3alpocaMd K YPOBHIO
MOJTOTOBKHU B chepe MareMaTnieckoro oopa3oBaHMsD».
CoOTBETCTBEHHO, BBIACIAIOTCS TPU HAIIPaBICHUS TpeOOBaHUII K pe3yIbTaTaM MaTeMaTHYECKOT0 00pa30BaHUs:
1) mpakTHKO-OpHEHTHPOBAHHOE MaTeMaTH4ecKoe 00pa3oBaHue (MaTeMaTHKA ISl KHU3HH);
2) MaTeMaTuKa Ui HCIOJIb30BaHHs B MPO(ECCHH;
3) TBOpYECKOE HANpaBICHHE, HA KOTOPOE HAICICHBI T¢ OOYyYalOIIHecs, KOTOPbIC IUIAHHPYIOT 3aHMMAThCs TBOPUECKOW M HCCIIENOBATENIbCKOW paboToi B 007acTh
MaTEeMaTHKH, (GU3UKH, SKOHOMUKU U JPYTUX O00JIACTAX.
OTH HaNpaBJICHUS Peau3yIOTCs B ABYX OJIOKax TpeOOBaHMI K pe3ylibTaTaM MaTeMaTHIeCKOro 00pa30BaHusI.
OOyuarommuecst, ocymecTBisomye o0ydeHne Ha 0a30BOM YpOBHE, JIOJDKHBI OCBOUTH OOIME MaTEeMAaTUYECKHE YMEHHs, HEOOXOJHMMBIEC Ul XKH3HH B COBPEMEHHOM
o0IIecTBe; BMECTE C TEM OHHU IOJYYal0T BO3MOMKHOCTb M3YUYHTh NpPEIMET TIyO’ke, C TeM 4YTOOBl B AajbHEHIIEM NpPH HEOOXOAMMOCTH HM3y4aTh MAaTEMAaTUKy IS
po(heCCUOHATIBHOTO IPUMEHEHHMS.
[lpy wm3yyeHMn wmareMaTWKW Ha YIIIyOJICHHOM YpOHE TPENbIBISIOTCS TpPeOOBaHUs, COOTBETCTBYIONIME HAINPABICHUIO «MaTeMaTHKa Uil TpOoQecCHOHATBEHON
NEeSITeNIbHOCTH»; BMECTE C TEM BBIITYCKHHK I10JIy4aeT BO3MOXKHOCTh U3YUHTh MaTEMAaTHUKy Ha ropa3fo 0oJjiee BHICOKOM YPOBHE, YTO CO3AAacT QYHIAAMEHT Ul AajJbHEHILEro
CEphE3HOT0 M3YUYEHUS] MAaTEMaTHKH B BY3e€.
[IpumepHBIE TPpOrpaMMBbI COZEpKAT CPAaBHUTENLHO HOBBIH AJIi pOCCUICKOM IIKOJIBI pa3zen «BeposTHOCTs U cTaTHCTHKa». K aToMy pa3zeny OTHOCSTCS TakKe CBEEeHUS
W3 JIOTUKH, KOMOWHATOPUKHU B TEOPUHU rpadoB, 3HAUUTENHFHO BAPhUPYIONIUECS B 3aBUCUMOCTH OT TUITA IPOTPaMMBbI.
Bo Bcex mpuMepHBIX mporpamMmax OoJbLIOE BHUMAHUE YIENSETCsl IPaKTUKO-OPHEHTHPOBAaHHBIM 3agadaM. OlHa U3 OCHOBHBIX II€JIeH, KOTOPYIO pa3padOTUYMKU CTaBHIU
riepes co0oi, — co31aTh MPUMEPHEIE TIPOTPAMMEI, TE €CTh MECTO IPUMEHEHHIO MATEMATHICCKIX 3HAHUMA B KU3HM.
[lpr w3ydeHUM MaTeMaTHKH OOJNBIIOE BHUMAaHUE VYIENAETCS pPa3BUTHI0 KOMMYHHKATHBHBIX YMEHUH ((OpMylupoBaTh, apryMEHTHPOBaTh W KPUTHKOBATh),
(OPMHPOBAaHUIO OCHOB JIOTUYECKOI'O MBIIUICHUS] B YaCTH HPOBEPKM MCTHUHHOCTH M JIOKHOCTH YTBEp)KICHHH, MOCTPOCHUS! MPUMEPOB M KOHTPIPHUMEPOB, LENOYEK
YTBEP)KICHUH, HOPMYIMPOBKHA OTPULAHHM, a TaKKe HEOOXOAWMBIX M JOCTATOYHBIX YCJIOBHHA. B 3aBHCHMOCTH OT ypOBHSI MpOrpamMMbl OOJIbIE WM MEHbIE BHUMaHHUS
yaensieTcs yMeHHo paboTaTh 10 alTOpUTMY, METOJaM MOUCKa AITOPUTMA U ONPENIEICHUIO TPAHUI] MPUMEHUMOCTH alrOpuTMOB. TpeboBaHus, CPOPMYITUPOBAHHBIC B
paszene «'eomeTpusi», B OOJBIIEH CTEIEHH OTHOCATCS K Pa3BUTHIO MPOCTPAHCTBEHHBIX NMPEACTABICHUH W rpadUuecKuX METOIOB, YeM K (HOpMaJbHOMY ONHCAHMIO
CTEPEOMETPHUYECKHX (PAKTOB.
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Yray0neHHbIH yPOBEHb

Anredpa u Haya/Ia MATEMAaTHYECKOT0 aHAIN3a

[ToBropenue. Pemenne 3amad ¢ MCHONB30BAHMEM CBOWMCTB YHCEN U CUCTEM CUHCICHUS, NEIUMOCTH, JOJeW M 4acTel, MPOLEeHTOB, MOIyJel uucen. Pemenune 3amay c
WCTIONBb30BaHUEM CBOWCTB CTETEHEH U KOpHEH, MHOrO4ICHOB, ITpeoOpa3oBaHii MHOTOUJICHOB 1 JPOOHO-pallMOHABHBIX BEIpaKEHHH. PellieHne 3a1a4 ¢ HCIONb30BaHUEM
rpaxycHOM Mepsl yriia. Moaynb 4ucia U ero cBoicTBa. Pemenne 3a1a4 Ha ABIKEHHE W COBMECTHYIO paOOTY, CMECH M CILIaBBI C IOMOIIBIO JTHHEHHBIX, KBaIPaTHBIX U
IpOOHO-PAIIMOHANBHBIX YpaBHEHHH M MX cUcTeM. PemieHne 3aad ¢ IMOMOIIBIO YHCIIOBBIX HEPAaBEHCTB M CHCTEM HEPABEHCTB C OAHOW NMEPEMEHHOMH, ¢ MpUMEHEHHEM
n300paKeHNs1 YMCIOBBIX MPOMEXKYTKOB. PellleHre 3agad ¢ MCIONB30BaHUEM YHCIIOBBIX (yHKIMH M uX rpadukoB. Vcmonb30BaHHE CBOWCTB U TPaUKOB JMHEHHBIX U

KBaJPaTHYHBIX (DYHKIMH, 0OpaTHOM MponopuuoHanbHOCTH W GyHkuuu Y = /X . I'paduueckoe pelieHue ypaBHEHMH W HepaBeHCTB. Vcrmonb3oBaHMe omepanmii Haj

MHOXXECTBAMH U BBICKa3bIBaHUSIMH. lcronb30BaHWE HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW TEPEMEHHOW, YUCIOBBIX MPOMEXKYTKOB, MX OOBECAMHEHHH U
nepeceueHnid. [[puMeHeHme py penieHny 3a1ad CBOUCTB apu(hMEeTHIECKON U TeOMETPHUIECKOM MPOTPEeCcCH, CYMMHUPOBAHHS OECKOHEYHON CXOMISIIEHCS T€OMETPUIECKOIM
MPOTPECCHUH.

MHokecTBa (YHCIIOBBIE, T€OMETpHUYECKUX (Uryp). XapaKTepUCTHYECKOE CBOWCTBO, 3JEMEHT MHOXECTBA, MyCTOE, KOHEUHOE, OECKOHeuHOe MHOKECTBO. CIIOCcOOBI
3aganusi MHOXecTB [lommHOkecTBO. OTHOIIEHHS IPUHAAIC)KHOCTH, BKIIOYCHHUS, paBeHcTBa. Onepannu Hax MHOkecTBamu. Kpyru Ditnepa. KoHeuHsle 1 6ecKOHEUHEIE,
CUETHbIE U HECUETHBIC MHOXECTBA.

HcTtuHHBIE 1 TOKHBIC BBICKAa3bIBAHUSA, ONEpAIlMX HaJ| BHICKa3bIBAHUAMU. A1eebpa evickasvieanui. CBs3b BHICKA3bIBAHUI C MHOXeCTBaMH. KBaHTOPHI CyIIECTBOBAHUS U
BCEOOIIHOCTH.

3axoHbl ToTUKU. OcHoGHble To2uuecKue npaguia. Perienue J0ruueckux 3a1ad ¢ UCIOJIb30BaHUEM KPYTroB DUIIEpa, OCHOGHBIX I0CUHECKUX HPABUIL.

YmozakimroueHuss. OOOCHOBaHHA W J0Ka3aTelIbCTBO B MaTeMaThke. Teopembl. Buibl mMareMaTWdeckwx YTBEpXKACHWUH. Budel dokazamenvcms. Mamemamuueckas
UHOYKyus. Ymeepoicoenus: obpamuoe 0aHHOMY, NPOMUBONONIONHCHOE, 0Opamuoe nPOMuU8ONON0HCHOMY oannomy. IIpu3HaK ¥ CBOWCTBO, HEOOXOANUMBIE U JOCTATOUHBIE
YCIIOBUSI.

Ocnosnas meopema apugpmemuxu. Ocmamru u cpasuenus. Aneopumm Eexnuoa. Kumaiickas meopema o6 ocmamkax. Manaa meopema Depma. Q-uyHvle cucmembvl
cuucnenus. Pyuxyus Jiinepa, YUcio u cymma oerumeneti HamypaibHo20 YUcd.

Paguannas mMepa yria, TPUTOHOMETPHYECKAs! OKPYKHOCTh. TpuroHomerpuyeckue (HyHKIUU Yucell U yriioB. DopMynbl IPUBEIEHUS, CI0KEHUS TPUTOHOMETPHUECKUX
¢yHKuui, GopMyIbl TBOMHOTO U NTOJIOBUHHOTO apryMmeHTa. lIpeo6pazoBanne cyMMbl, Pa3HOCTH B IPOM3BEACHUE TPUTOHOMETPHUECKUX (PYHKIMA, 1 HA00OPOT.

Hynu QyHKmm, npoMeXKyTKH 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbomnbiee 1 HanmeHblee 3HadeHne GpyHkuun. [lepronnveckne GyHKINMM U HAUMEHBIIUHI IEPUOLI.

YetHble 1 HeueTHbIE QYHKUUHN. PyHKYuu «OpooHas vacmy yuciay Yy = {X} u «yenas yacmo yucia» y = [X] .

Tpuronomerpuueckne GyHKIUM YUCIOBOTO aprymMenTa Y = COSX, Y =Sin X, y =tgx, y = ctg X. CBoiicTBa u rpaQ KM TPUTOHOMETPUYECKUX (DYHKIIMIA.

OOpatHble TpUTOHOMETpHUYECKHE (YHKIUHM, WX TJIaBHblE 3HAa4YeHWs, cBOMcTBa W rpaduku. TpuroHomerpuveckue ypaBHeHHsS. OJHOPOJHBIE TPHUTOHOMETPUYECKUE
ypaBHEHUs. Pemenue npocTelmmx TpUroHOMETPUYECKIX HEPaBEeHCTB. [IpocTeliye cucTeMbl TPUTOHOMETPUYECKUX YPaBHEHHH.

CreneHb ¢ JACWCTBUTEIILHBIM IOKa3aTeJIeM, CBOMCTBa cTemeHu. [Ipocreiiiiue moka3aTelbHble YpaBHEHHUS W HepaBeHCTBA. IlokazaTenbHas (yHKIMS U €€ CBOWCTBA W
rpaduk. Yucno € u pyHkims y = e”.

Jlorapudm, cpoiictBa jorapudma. JlecaTnuHblii W HaTypalbHBIH Jiorapudm. [IpeoOpasoBanme nmorapudmuyeckux BbIpakeHui. Jlorapugmuueckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIUS U ee CBOWCTBA U rpaduk.

CrenenHast QyHKIHS U ee cBoiicTBa U rpaduk. ppamroHanbHble ypaBHEHHUSL.
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[lepBruHbIE TpeACTaBICHUA O MHOXKECTBE KOMIUIEKCHBIX 4Hcell. Jeticmeus ¢ komnaekcHoiMu yuciamu. Komnnexcrno conpscennvie uucna. Mooynv u apeymenm uucaa.
Tpueonomempuueckas popma komniekchoz2o wucia. Pewenue ypasHenuii 8 KOMAIEKCHBIX YUCLAX.

Mertoa uHTEpBasOB ISl pelieHus HepaBeHCTB. [IpeoOpasoBanus rpadukoB QyHKIMIA: CABUT, YMHOKEHHUE Ha YHCIIO, OTPAKCHUE OTHOCUTEIHHO KOOPIMHATHBIX OCEH.
I'paduueckre MeTonbl pelieHns] ypaBHEHHI 1 HEpaBEHCTB. PellieHne ypaBHEHH U HEPaBEHCTB, COAEPKAIINX IEPEMEHHYIO MOJ] 3HAKOM MOJIYJIS.

CucTeMbl IOKa3aTEeNbHBIX, JIOTapU(PMUUECKIX 1 HPPALMOHANBHBIX YpaBHEeHUH. CHCTEMbI ITOKa3aTEeIbHBIX, JOTapu(PMUUIECKUX U HPPALMOHAIbHBIX HEPABEHCTB.

Bzanmuo o6partasie ¢hyakmpm. ['padukn B3anMHO 00paTHBIX (yHKITHIA.

VYpaBHEHUs, CCTEMBI YpPaBHEHUI ¢ TapaMeTpoM.

@opmyna bunoma Hotomona. PewieHue ypaguenull cmenenu gvlide 2 cneyuaibHulx udos. Teopema Buema, meopema be3sy. Ilpugooumsie u Henpugooumvie MHO2OUIEHbI.
Ocnosnas meopema aneeopul. Cummempuyeckue MHo2ouenbl. Llenouuciennule u yero3HauHble MHO2OUACHb.

Huopanmosut ypasnenus. Llennvie Opoou. Teopema Depma o cymme Keaopamos.

Cymmbl u psidsl, MEmMoObl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCIU.

Teopemvl 0 npubnudICeHUY OCUCMBUMENbHBIX YUCET PAYUOHATLHBIMU.

Mnooicecmea na KoopOuHamuoul n1OCKOCmu.

Hepasencmso Kowu—Bynsxosckozo, nepasencmeo Herncena, nepasencmea o cpeomux.

[lonstne mpenena ¢pyHkuuu B TOUKe. [lonamue npedena ¢hynkyuu ¢ beckoneunocmu. Acumnmomul epagura @ynxyuu. Cpasnenue OECKOHEUHO MANbIX U OECKOHEYHO
ooavuwux. HenpepsiBHOCTD hyHKINH. Ceoticmea HenpepviéHbix ¢yrrkyuil. Teopema Beliepuumpacca.

Huddepenmpyemocts ¢ynkuuu. IIpomsBonmnas ¢ynkuum B Touke. KacatenmbHas k Tpaduky ¢yHkumu. ['eomerpuueckuii u puandeckuil CMBICI MTPOU3BOIHOM.
Ipumenenue npouzsoonoii 6 ¢husuxe. IlponzBoansie snemMenTapHbIx ¢yHkiwid. [IpaBuia quddeperunpoBanus.

Bropas mpousBoaHas, ee reOMeTpHUeCKUi 1 (PU3HMIECKUI CMBICIL.

Touku 3kcTpemMyma (MakcuMyma W MUHMMYyMa). MccienoBanue sneMeHTapHBIX (QYHKIMKA Ha TOYKH 3KCTpeMyMa, HauOoJblllee M HaUMEHbIIee 3HAYCHHE C MMOMOIIBI0
HIpOU3BOJHON. [locmpoenue epaghuxos Gynxyuii ¢ nomowwlo npouzeoonvix. llpumenenue npouzsoonou npu pewenuu 3aday. Haxoscoenue sxcmpemymos ghynkyuii
HECKONIbKUX NePeMEHHDIX.

[epBooOpaznas. Heonpenenennwiii unTerpan. [lepBooOpasHble 3ieMeHTapHbIX GyHKuui. [lnomane kpuBonuHeiliHoW Tpaneuuu. ®opmyna Helorona-JleiOHuIa.
OnpeneneHHblil UHTETpal. Boiuucienue niowaoei nI0CKux ueyp u 06vemos mein 6pawjerus ¢ NOMOwblo unmezpada.

Memoovl pewtenus YHKYUOHANLHBIX YPAGHEHUL U HEPABEHCME.

I'eomeTpus

[MoBropenne. Pemenne 3amad ¢ MCHOIB30BAaHUEM CBOMCTB (DMTYp Ha TUIOCKOCTH. PemieHuWe 3ajad Ha JIOKAa3aTeNbCTBO M MOCTPOSHHE KOHTPIpHMEpOB. [IprMeHeHne
MPOCTEHIINX JTOTMYECKHX MpaBUIL. Pemenne 3a1a4 ¢ UCIoIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUH B MPSIMOYTOJBHBIX TPEYTOIbHUKAX, (AKTOB, CBSI3aHHBIX C
YeThIpexyrojbHUKaMu. Perienue 3agad ¢ UCIonb30BaHuEM (DaKTOB, CBA3aHHBIX C OKPYKHOCTSIMU. PelieHne 3aia4 Ha M3MEpEHHS Ha IUIOCKOCTH, BBIYMCICHUS JJIMH U
wiowmane. Pewenue 3a0au ¢ nOMOWbI0 6eKMOPOG U KOOPOUHAM.

Harnsgnas crepeomerpus. [Ipu3ma, mapamienenumnen, mupaMua, TETPasap.

OCHOBHBIE MTOHATHUS TEOMETPHH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH U CIEICTBUA U3 HUX. [lonsimue 00 akcuomamuiueckom memooe.

Teopema Menenas 0ns mempasdpa. IloctpoeHne cedeHruil MHOrOrpaHHUKOB METOJIOM clieioB. LlenTpanbpHoe npoektrpoBanue. [loctpoeHne ceueHuii MHOTOrpaHHUKOB
METOJIOM MPOEKIIUA.

CkpermuBaronecs npsMble B IPOCTPAHCTBE. YTOII MEXAY HUMH. Memoovl HaxoxcOenus paccmosHuti Mexcoy CKpewjueaiouwjumMucs nPamolMu.

TeopeMbl 0 mapajuIeIbHOCTH NPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapamienbHoe MpoekTHpoBaHUE U M300paxeHue ¢Guryp. I eomempuueckue mecma moyex 6
npoCMpanHcmee.
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[lepieHAUKYIAPHOCTH MPSAMOI U TIOCKOCTH. OpTOrOHANBHOE MPOeKTHpoBaHKe. HakitoHHbIe 1 Tpoeknnu. Teopema o Tpex MeprneHIuKyIsapax.

Buovr mempasopos. Opmoyenmpuueckuti mempasdp, KAPKACHbIL mMempa’dp, pasHoepanHwlii mempadop. llpamoyzonvusiti mempas’dp. Meduanvl u Oumeouarvl
mempa’opa. J{locmpausarue mempa’opa 00 napaiieienuneod.

Paccrosiaus mexny purypamu B mpoctpancTBe. OOImuMi NepIeHAUKYISIP ABYX CKPEIIMBAOIIUXCS MPSIMBIX.

Yriuer B pocTtpadcTBe. llepneHAnKyIsIpHbIE TUIOCKOCTH. [110wads opmozonansHou npoexyuu. llepneHouxynsaproe ceuenue npusmsl. Tpexepanuvlii u MHO202PAHHbILL
yeon. Ceoticmea nAOCKUX yeno8 MHozoepannozo yena. Ceoticmea NioCKUX U 08YSPAHHLIX Velo8 mpexepanHo2o yaid. Teopembl KOCUHYCO8 U CUHYCO8 Ol MPEXSPAHHO20
yena.

Buner MHOTOTpaHHUKOB. Paszeepmiu mHozoepannuka. Kpamuatiwiue nymu Ha n08epxXHOCMU MHO202PAHHUKA.

Teopema Diinepa. IlpaBUnbHBIC MHOTOTPAHHUKH. /[80UCMBEHHOCTb NPABULLHBIX MHO20SPAHHUKOSB.

[Tpusma. [Napamnenenunen. CoiicTea napawienenunena. [Ipsmoyronsuelil mapamienenumnen. HakioHHBIE TPU3MEL.

[Mupamuna. Buasl nupamu. DiieMeHTHI PaBUIbLHON mupamMuabl. [IupamMusl ¢ paBHOHAKIIOHCHHBIMY peOpaMu U TPaHsIMH, UX OCHOBHBIC CBOMCTBA.

[Inomany noBepXHOCTE MHOTOIPaHHUKOB.

Tena BpaieHus: MWIUHIP, KOHYC, map u chepa. CedeHus UIMHAPA, KOHyca U 1iapa. LllapoBoli cerMeHT, 111apoBoii CJIoi, IapoBoi ceKTop (KOHYC).

YceueHHast mupaMuia U yCeUSHHBIN KOHYC.

Onemenmul chepuneckou ceomempuu. Konuuecxkue ceuenus.

KacarenpHble ipsiMble U IIOCKOCTH. Brimcanusie u onmcannblie chepsl. Kacarwowuecs cghepovl. Kombunayuu men epaujeHust.

BexTops! u koopauHatel. CymMMa BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YUCIIO. YTOJI MeX 1y BekTopamMu. CKaJsipHOe POU3BeICHHE.

VYpasaenue miockocTa. Popmyna pacCcTOSIHHS MEXAYy TOYKaMu. YpaBHeHUe cdepbl. Popmyna paccmosanus om moyku 00 niaockocmu. Cnocobwl 3a0anus npamou
VPABHEHUAMU.

Pewenue 3a0au u doxkazamenbcmeo meopem ¢ NOMOWbIO 8EKIMOPO8 U MeMOOOM KOOPOUHAM. DleMeHmbl 2e0MempuL Macc.

[Nonsitne odvema. OOBbeMbI MHOTOTPAaHHUKOB. OO0BeMBI TeN BpamlieHUs. Axcuomwvl obdvema. Bvigoo ¢hopmyn obvemos npsimoyzonvnozo napannienenunedda, npusmvl U
nupamudwvt. Dopmynsl 0151 Haxodxrcoenus 0bvema mempasopa. Teopemvl 06 omHoUeHUAX 0OBLEMOS.

Tpunoscenus unmezpana K 8blvuUcienur0 006vemo8 u nogepxnocmelii men spawgenus. Ilnowaos cghepuueckoco nosica. Obvem waposozo cios. llpumenenue 06vemos npu
peutenuu 3a0au.

[Tnomane chepsr.

Pazeepmia yununopa u konyca. Ilnomaas moBepXHOCTH IIIIMHAIPA U KOHYCA.

KomMOunHanuu MHOTOTpaHHUKOB U TEJ BPAICHUS.

[Tono6ue B npoctpancTee. OTHOIICHHE 00HEMOB U TUIONIAICH TOBEPXHOCTEH MOI00HBIX QUTYD.

Jlsuoicenus 6 npocmpancmee: napaielbHbill NePeHOC, CUMMEMPUSL OMHOCUMETILHO HAOCKOCIU, YEHMPATbHASL CUMMEmMPUst, HOBOPON OMHOCUMETLHO NPSMOIL.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0ay Ha niockocmu ¢ UCHONb308AHUEM CINEPEOMEMPULECKUX MEMOO08.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpUs rpadgoB 1 KOMOMHATOPUKA

[NoBTopenue. Vicnonb3oBaHue TaOJMIl U AWArpaMM JJIsl MIPEJICTABJICHUS JaHHBIX. Perenne 3aa4 Ha MpUMEHEHHUE ONMUCATENbHBIX XapaKTEPUCTHK YHCIOBBIX HaOOPOB:
CpeIHUX, HAaUOOJNBIIEr0 U HAMMEHBIIET0 3HAYCHHS, pa3Maxa, AUCIICPCHH U CTaHAAPTHOTO OTKIOHEHWs. BBIUuMCcIeHHEe Y4acTOT U BEPOSTHOCTEH COOBITHH. BrraucneHue
BEPOSITHOCTEH B OMBITaX C PAaBHOBO3MOXXKHBIMH 3JIEMEHTAPHBIMH HCXOAaMH. Vcmonp30BaHMe KOMOWMHATOPHKH. BBIUUCIICHHE BEPOATHOCTEH HE3aBHUCHUMBIX COOBITHH.
Hcnonp3zoBanue GopmyInbl CoKeHUS BEPOSITHOCTEMH, IuarpaMm Diiniepa, JepeBa BeposTHOCTeH, (hopmyibl beprym.

Beposmuocmuoe npocmparncmeo. Akcuomsvl meopuu 8eposmHocmen.

VYcnoBHas BepossTHOCTh. [IpaBuiio ymMmHOKeHUs BeposTHOCTe. Dopmyiia nojaHoi BeposiTHocTH. @opmyna baiteca.
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JuckpeTHBIE CTy4aliHble BEMWYHMHBI W pactupeaeneHus. COBMECTHBIE pacrpeneneHns. Pacnpenenenue cyMMbl W TIPOU3BEICHHUS HE3aBUCHMBIX CITYYalHBIX BEITHYNH.
Marematrdeckoe OKHUAaHNUE U TUCTIEPCHS CITydaifHOW BETMYMHBI. MaTeMaTHIecKoe OKUIaHue U IUCTIEPCHS CYMMBI CITyYaifHbIX BEJIMYHH.

bunapnas cnyvaiinas BennumHa, pacupeneneHue bepaymnu. I'eomerpuueckoe pacnpenenenue. buHoMuansHOe pacnpe/ieieHue U ero CBoicTBa. [ unepeeomempuieckoe
pacnpeoenenue u e2o ceoUcmaa.

HenpepsiHble ciiydaiinble BeauuuHbl. IL10THOCTH BeposiTHOCTH. PYHKIUS pacnpeeneHus. PaBHOMepHOe pacnpeneeHue.

Tokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. Oynkuus Jlannaca. [lapamerpsl HOopManbHOTro pachpenenenus. [lpumepsl ciyudailHbIX
BEJIMYWH, IOAYNHEHHBIX HOPMAIBHOMY 3aKOHY (IIOTPEITHOCTh H3MEPEHHH, POCT YeNoBeKa). [lenmpanbHas npedeibHds meopemd.

Hepasencmeo Yebviuesa. Teopema Hebviuesa u meopema bepryniu. 3axon bonvuiux uucen. Boibopounsiti memoo usmeperus eepossmuocmen. Ponv 3akona 6onvuux
yucen 6 Hayke, npupooe u obujecmse.

KoBapuanus aByx ciydaiinpix BennuuH. [loHste o xodddummente koppensaiun. CoBMeCTHbIC HAOMIOACHHS NBYX CIy4YalHBIX BEIHUYHMH. BulOopounwiii kodpguyuenm
Koppenayuu. Jluneiinas pespeccus.

Cmamucmuueckas eunomesza. Cmamucmuka Kpumepus u ee ypogeHv 3nauumocmu. IIpogepxa npocmetiwiux eunomes. Imnupuyeckue pacnpeoenenHus U ux cesasb C
meopemuyeckumu pacnpeoeieHuamu. Paneosas xoppensyus.

Iocmpoernue coomeemcmauii. MHvekmuguvie u cropvekmuenvie coomgemcmsus. buexyuu. [{uckpemnas nenpepvignocmo. Ipunyun [Jupuxie.

Koouposanue. Jlgouunas 3anuce.

Ocnosnvie nousimus meopuu epapos. Jlepesuvs. /leouunoe depego. Ceaznocmo. Komnonenmol ceésznocmu. Illymu na epaghe. Diineposuvl u I amunbmonosvl nymu.
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3.1 Kparkoe conep:kanune Kaxa0ii yueGHol TeMbl
AJiredpa U HaYaJIa MaTeMaTHIeCKOro aHajausa, 10 kiacc
IHoBTOpeHne Kypca ajaredpsl 9 kiaacca (6 4acoB, U3 HUX BXOAHASI KOHTPOJIbLHasi padoTa - 1 yac)
Heable u aelicTBuTeNbHBIE Ynciaa (12 yaco).

Hemnmocts tienbix uncedn. Jlenenue ¢ ocratkoMm. CpaBHeHus. Perenne 3a1ad ¢ meI09iciIeHHBIMA HEM3BECTHBIMI.

[lonstre aeiictButenpHOTO Yncia. CBOMCTBA JeHCTBUTENBHBIX Yriced. MHOMKECTBa YUCeI U Ollepalliil HaJl MHO)KeCTBaMHU 4ncel. Jloka3aTeasCcTBO HEpaBEHCTB.
HepaBeHncTBO 0 cpeHeM apu(pMETUISCKOM U CPETHEM T'€OMETPUIECKOM JIBYX YHCEI.

[ToouepenHbIit 1 OAHOBPEMEHHBIH BEIOOP HECKOJIBKUX PIEMEHTOB M3 KOHEYHOTO MHOXecTBa. DOPMYITBI YKCiia IepecTaHOBOK, COYETaHUH, pa3MEIIeHHN.
Pemenne koMOMHATOPHBIX 3a/1a4.

PanuonajabHble ypaBHeHUs: U HepaBeHcTBa (17 yacoB, U3 HUX KOHTPOJILHBbIE padoThl — 1 yac).

Panronanshelie BeipaxkeHus. @opmyna 6maoma HeioToHa, CBOHCTBa OMHOMUHAIIBHBIX KO3()(UIIEHTOB, TpeyroasHuK [lackais, popMyisl pa3HOCTH U CYMMBI
CTENEeHEN.

MHorowieHsl OT OJJHOM NepeEMEHHOMN. [leneHrne MHOTOWIeHOB. /[eleHrne MHOTOWIEHOB ¢ OCTaTKOM. PaliMoHanbHble KOPHA MHOTOWIEHOB C LI€JIBIMU
koa(puimenTamMu. Pemenue nenbix anredpandeckux ypasaenuid. Cxema opuepa. Teopema be3y. Uuciio kopHei MHOTOUJICHA.

PanyoHaneHble ypaBHEHUS! M HEPABEHCTBA, CUCTEMBI pAllUOHAIBHBIX HEPABEHCTB.

Kopensb crenenu N (13 yacoB u3 HUX TecTUpoBaHue — 1 yac)

[MonsTre GpyHKIMH, ee 00TacTH onpeneeHus 1 MHOXKecTBa 3HaueHuil. @ynkus Y = X", rie ne N, ee cBoiicTBa u rpaduk. [lonsTue kopHst cteneHu N>1 u ero
CBOWCTBA, TIOHATHE APUPMETHIECKOTO KOPHSIL.

CreneHb M0J102KUTENBHOI0 Ynciia (13 4acoB U3 HUX KOHTPOJIbHbIE padoThl — 1 yac)

IlonsiTre cTenenu ¢ paloHAIbHBIM [TOKa3aTelIeM, CBOMCTBA CTEIIEHH C pallMOHAILHBIM Noka3aTeneM. [loHsTre o mpenene mociaenoBaTeabHOCTH. TeopeMbl o
npenenax nocueaopareiabHocTel. CyliecTBOBaHME Mpe/iesia MOHOTOHHON M OrpaHHYeHHON. Psajipl, OeckoHeuHasi reoMeTpHuecKas mporpeccus 1 ee cymma. Yucio e.
[lonsiTue cTenenn ¢ uppanruoHaIbHBIM ToKazareneM. [[peoOpazoBaHme BEIpaXXeHHIA, COJEpKAIINX BO3BE/IeHHE B cTeneHb. [loka3aTensHas (yHKIHS, €€ CBOWCTBA
rpaduk.

Jlorapudmbi (6 yacoB U3 HUX TecTupoBaHue — 1 yac).

Jlorapudm gncna. OcHoBHOE norapudmmdeckoe ToxaecTBo. Jlorapruhm nponsBeaeHNs, 4aCTHOTO, CTEIICHH, TEPEX0/l K HOBOMY OCHOBaHUIO. J|eCATHYHEIH 1
HaTypallbHBbIi Jorapumsel. [Ipeodpa3zoBanre BEIpaXeHUH, COAEPKAIUX JOTapUPMBIL.

Jlorapudmudeckas GyHKIHS, €€ CBOWCTBA U rpaduK.

HpOCTeﬁIIIHe nmoxka3arTreJIbHbIC U ﬂorapHQ)anecmle YPaBHCHMSA U HEPABCHCTBA METO/AbI UX PCIICHUA (11 YacoB, U3 HUX KOHTPOJBHBIC paﬁOTBI -1 qac).

[TokazarenbHbIe U JOTapu(QMUUECKUE YPAaBHEHUS M HEPABEHCTBA M METOABI X PELICHUSI.
CuHyC ¥ KOCHHYC YIJia 1 yncJja (7 yacos).

Panuannas mepa yria. CuHyc, KOCHHYC, TAHT€HC W KOTAHT€HC MTPOU3BOJIGHOTO YIJia M JeHCTBUTENBHOTO Yrcia. OCHOBHOE TPUTOHOMETPHUIECKOE TOXKAECTBO [T

CHUHYyca 1 KocuHyca. [IoHATHS apKkcuHyca, apKKOCHHYCA.
TaHreHc U KOTAHIeHC yIiia U Ynciaa (6 4acoB M3 HUX KOHTPOJIbHBIE padoThl — 1 yac).
TaHTreHC B KOTaHTEeHC yria 1 9yuciia. OCHOBHEBIE TPUTOHOMETPHUYCCKHUEC TOXKACCTBA JJIsI TAHI'CHCA U KOTAHI'€HCA. ITonsiTue APKTaHT€HCA U apKKOTaHT'€HCA.
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@opmyJsl cao:xenus (12 yacos).

CuHyc, KOCHHYC U TAaHI'€HC CyMMBI U Pa3HOCTH IBYX apryMeHToB. @opmyiisl puBeaeHus. CHHYC U KOCHHYC ABOHHOIO apryMeHTa. Popmyisl HOJIOGUHHOZ0
apeymenma. IIpeobpa3zoBaHie CyMMBbI TPUTOHOMETPHUYECKHUX (DYHKIMI B MPOW3BEACHUS U IPOU3BEICHHS B CYMMY. BbipasiceHue mpuzoHomMempuieckux Qyukyuil yepes
maHeenc nonosuHHo2o apeymenma. IIpeodpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHHH.

Tpuronomerpuuyeckue GPyHKIUH YUCI0BOro aprymenTa (9 yacoB, U3 HUX KOHTPOJIbHbIE padoThI — 1 yac).

Tpuronomerpuueckue GyHKIUH, UX CBONCTBA U rpadMKH, NEPUOJUIYHOCT, OCHOBHOM IIEPHOI,.

Tpuronomerpuyeckue ypaBHenusi u HepaBeHcTBa (13 yacoB, H3 HUX KOHTPOJIBHBIE padoThl — 1 yac).

Pemrenue mpoctelnnx TpPUrOHOMETPUUYECKUX YPaBHEHNH U HepaBeHCTB. OCHOBHBIE CIIOCOOBI PELICHNs] YPaBHEHUN. Peuwenue mpuzonomempuieckux
HepaseHcms.

JJieMeHTBI TEOPUHU BeposiTHOCTeH (7 4acoB).

Yucnosvle xapaxmepucmuxu psaoos dannbix. DIIEMEHTapHbIE U CIOKHBIE cOOBITHS. PaccMoTpeHne ciydaeB U BEpOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHI,
BEPOSITHOCTH IIPOTUBOIIONIOKHOTO cOOBITUS. [lonsamue o Hezasucumocmu coovimuii. Beposamnocms 1 CIMamucmuieckds 4acmoma HACMynieHus COObIMU.

IMoBTOpenne Kypca ajaredpbl 1 MaTeMaTHYecKOro aHaan3a 3a 10 kiaace (8 yacoB, 3 HUX KOHTPOJIbHasI padoTa— 2 yaca)

AJredpa M HayaJia MaTeMaTH4eCKOro aHaiu3a, 11 kiace
IloBTOpeHMe Kypca anredpbl U HAYAJIA MaTeMaTH4YecKOro anaausa 10 kaacca (6 4)

1. ®ynkuun u ux rpadpuxu (9 4)

Onementapubie (pyHkuuu. VccrnenoBanue (yHKUUE W TOCTpOCHUE WX TpapHUKOB dIeMEHTapHBIMU MeTogamu. OCHOBHBIE CHOCOOBI MpeoOpa3oBaHusi TPadHKOB.
I'paghuxu pyuryuil, cooepacawux mooynu. I paguru croxicHvix yHKyuil.

CHagana BBOISTCS TIOHSTHS IEMEHTApHON (PYHKIIMU U Cynepno3unuy GyHKIHUN (CIOKHOW (QYHKINH). 3aTeM HCCIETYIOTCS BOTIPOCH 00 00JIacTH onpeaeneHus U
oOyacT W3MEHEeHUs (QYHKIUH, OO0 OTrPaHMYCHHOCTH, YETHOCTH (WM HEYETHOCTH) W TEPHOJAWYHOCTH (QYHKIUH, O MPOMEKYTKaxX Bo3pacTaHus (yObIBaHMs)
3HaKOMoCcTOsIHCTBA (pyHKIMU. Pe3ynbTarthl uccnenoBaHuss (QYHKIMHM TPUMEHSIOTCS Ui TOCTpoeHHs ee rpaduka. Jlamee paccMaTpuBarOTCS OCHOBHBIE CIIOCOOBI
npeoOpa3oBaHus rpagukoB QyHKIMHA — CUMMETPHUSI OTHOCHUTENIFHO OCeH KOOpAMHAT, CABHI BIOJbL OCEH, pacTshkeHHe rpadukoB. Bece 3Tu crmocoObl MpUMEHSIOTCS K

noctpoenno rpapukos pyrximn y = Af (K(x —a))+ B mo rpapuxy pynxmaun y = f(x).
PaccmatpuBaercs cummerpus rpagukoB ¢ymkmmii Y = f(x) u x = f(y)orHocuTensno mnpsmoity = X. Ilo rpaduxy ¢yskmmmy = f(x) crposrcs rpaduku
byHKIWMA Y = | f (X)| nuy=f QXD 3arem crpositcst Tpaduku GYHKIUH, SIBISIONIMXCS CYNIEPIO3UINEH, CYMMOH, TPOU3BEACHUEM. (QYHKITHIA.

2. Mpenen pyHKUUU U HENPEPBIBHOCTD (5 1)

[lonstne npenena ¢pynkunu. OTHOCTOPOHHHME HpEAEibl, CBOWCTBA mpeaenoB. HempepblBHOCTh (yHKUMI B TOUKe, Ha MHTEpBaje, Ha ompe3ske. HenpepblBHOCTH
3NIEMEHTapHBIX QYHKIMH. Paspuienvle pyHKyuu.

Ha nHTYUTHBHOW OCHOBE BBOJSITCS TOHATHS Ipejesia QYHKIIMK CHavana mpu X — 400, X — —00 , 3aTeM B TOYKe. PaccMaTpuBaroTCs OJJHOCTOPOHHUE MPEACIBl U
cBOMcCTBa mpenenoB GyHKui. BBogurcs dyHkuii. BBoguTces moHsTHE HENPEPBIBHOCTH QYHKIIMK B TOYKE W HA MHTEpBaje. BBISICHAIOTCS TPOMEXYTKH HENPEPHIBHOCTH
3MIeMEHTApHBIX (YHKIIHHA.

BBoautcs moHsTHE HEMpepbIBHOCTU (DyHKLUM ClpaBa (clieBa) B TOYKE X, U HENPepbIBHOCTU (QYHKUUM Ha oTpeske. IIpuBoauTcs Takke ompeneleHue IMpeaena

GYHKIIMH B TOYKE «HA S3BIKEE — O » M «HA SI3bIKE IOCIIEIOBATEIBLHOCTEH». BBOMUTCS MOHATHE Pa3pbhIBHON (GYHKIIMH W PACCMATPUBAIOTCS MPHUMEPbI Pa3pbIBHBIX
(GyHKIHIH.
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3. O6parHnbie pyHknum (6 1)

[onstre oOpatHoit pyHKINN. B3aumuo oopamusie pyukyuu. Odpammusie mpuzoHomempuseckue QyHKyuu.

CHauana Ha TPOCTOM MpHMEpE BBOAMTCS MOHATHE (PyHKIMH, OOpaTHON K JaHHOW. 3areMm ompenensieTcs QyHKOMs, oOpaTHas K AaHHOW CTPOTO MOHOTOHHOM
¢dyskriun. [TpuBoautces cnocod nmoctpoeHus rpadurika oopaTHON (YHKIIHU.

BBoguTtcs monsTHE B3aMHO 00OpaTHBIX (ZYHKIHH, YCTaHABIMBAETCSI CBOHCTBO I'pa()KOB B3aMMHO OOPATHBIX (DYHKIIHA, TOCTPOSHHBIX B OJJHOW CHCTEME KOOPIWHAT.
UccnenyroTcst ocHOBHBIE 00OpaTHBIE TPUTOHOMETPUIECKHE (DYHKITUH U CTPOSITCA WX TpadUKH.

4. TpousBomnas (11 u)

[lonstne mpowmsBomHOW. IIpomsBogHAas CyMMBI, pPa3HOCTH, MPOW3BEINSHHS W YacCTHOTO NBYX (yHKUuA. HenpepwisHocms @hyHKyuil, umerowux npou3gooHyio,
oughghepenyuan. IlponsBogasie anmeMmeHTapHBIX pyHKINH. [Ipon3BogHas cnoxHON GyHKIHH. [Ipou3gooHas oopammuo ¢pyukyuu.

CHayasia BBOJIUTCS HOBas onepanus: aAuddepeHmpoBanre (YHKIMH W €€ pe3yabTaT — MPOM3BOJAHAS (YHKIMH. 3aTeM BBIACHSICTCS MEXaHUYCCKUH U
TEOMETPHUYECKHI CMBICI TMPOU3BOIHON, TIOCIE YETO0 HAXOAATCS MPOM3BOIHBIC CYMMBI, Pa3HOCTH, MIPOU3BEACHUS, YECTHOTO U CYNEPHO3UIMH JIBYX (DYHKLIUH, a TaKxke
MPOM3BOAHBIE BCEX JJIEMEHTapHBIX (yHKIuA. JlokasplBaeTCsi HEMPEepPHIBHOCTh (YHKIIMH B TOYKE, B KOTOPOH OHa WMeeT NpPOM3BOIHYI. BBoawTCs MOHSTHE
muddepennmana QyHKIHMU, TOKa3bIBAETCS TEOpEMa O MPOU3BOAHOM 00paTHON QYHKIIUH U HAXOASTCS IIPOU3BOIHBIE ISt 00PaTHBIX TPUTOHOMETPHUYECKUX (PYHKIIHH.

5. Ilpumenenune mpousBoaHou (15 1)

MakcumMyM w MHHAMYM GYHKIUH. YpaBHeHHE KacatenbHoW. [lpuOmmkeHHBIE BBIUMCIEHUS. [eopembl 0 cpeonem. Bospactanme um yObIBaHWE (YHKITHIA.
[Ipon3BoaHbIE BBHICIINX TOPSIKOB. Buinykiocms epaghuxa ¢pyukyuu. Ixcmpemym QYHKYuY ¢ eOUHCMEEHHOU KpUmu4eckol mouxotl. 3aJaud Ha MaKCUMyM U MUHHMYM.
Acumnmompol. [[pobro-nuneinasn ¢hynxyus. Ilocrpoenue rpadgukoB GyHKIMEI ¢ TpUMEHEHUEM NTPOU3BOAHON. Popmyna u pso Teiiopa.

CHagarna BBOJATCS TOHATHA JIOKAJIHHBIX MAKCUMyMa M MUHUMyMa (PyHKIIHH, €€ KPUTHYECKUX TOYEK, a 3aTeM PacCMaTPHUBAETCS METOJ HaXOXKICHHUS MaKCHMyMa U
MUHUMYMa (QYHKIMH Ha OTpe3ke. BBIBOOUTCS ypaBHEHHE KacaTelbHOW K Tpaduky (GYHKIMH, UCCIEAyeTCsl BO3pacTaHWe W YObIBaHHWE (QYHKIMHA C TIOMOIIBIO
MPOM3BOJHBIX. PaccmarpuBaroTcst sKcTpeMyM (YHKIMH C €JMHCTBEHHOW KPHUTHYECKOW TOYKOM W 3aJadyd Ha MakCUMyM W MUHHMYM. [IpoBOIUTCS HcCClieoBaHUE
(GYHKIMH ¢ TOMOIIBIO TPOU3BOTHOM, CTPOSITCS MX TpaduKy.

JHoxkasbiBarotrcs Teopembl Ponst m Jlarpamka. OOcykaaercss BOIIPOC O BBIMYKIOCTH BBepX (WM BHHM3) rpaduka (pyHKIIUH, UMEIOIIEeH BTOPYIO NMPOU3BOJHYIO, T.C.
BOIPOC O TEOMETPHUUECKOM CMBICIIE BTOPOH Mpou3BOAHON. BBomuTcs moHsTre acumnrothl Tpaduka ¢yHkumu. HMccnenyercst apoOHO-nuHelHas (yHKuus. Boasrcs
noHsTHsI GopmyJibl 1 psina Teiinopa, moka3pIBaeTCs UX MPUMEHEHUE TIPH MPUOIKEHHBIX BHIYHCIICHUSX.

6. IlepBooOpa3Has u uHTerpai (13 41)

[lonsiTe mepBooOpa3zHOl. 3aMeHa MEPEeMEHHOW W MHTErpupoBaHue Mo vacTsaM. [lnomanp kpuBoauHenHON Tpaneuun. OnpeneneHHblid uHTerpal. llpubmmkennoe
BBIUKCJICHHE oOmpezeiieHHoro uHTerpajia. ®opmyna HeroroHa-JleiiOnuiia. CpoiicTBa ONpeAC/CHHBIX HMHTErpanoB. [IpuMeHeHHE ONpEeIeIeHHbIX WHTErPajoB B
reoMeTpruecKux 1 pu3nueckux 3aaavax. [lonsatue nuddepeHnmaibHOro ypaBHeHUs. 3a1a4u, IPUBOAAIINE K UG EpeHINATEHBIM YPABHEHHSIM.

CHauana BBOIUTCS TIOHSTHE IEPBOOOPa3HOM 7151 PyHKIMH, HEMTPEPHIBHOM HAa MHTEPBae, 3aT€M IOHITHE HEONIPEISIEHHOTO MHTETpaa, IPUBOASITCS OCHOBHBIC
CBOWCTBA HEOTPEACTICHHBIX MHTETPAIOB 1 Ta0JIHIA HEOIPEIeNICHHBIX HHTErpaioB. OnpeenseTcs IIomals> KpUBOIMHEHHON Tpareiuy Kak npeie HHTerpaTbHON
CYMMBI JIJIsl HeOoTpUlaTebHOM (HyHKIMU. Onpeie]IeHHbIA HHTErpajl TaK)Ke BBOJUTCS KaK Npejie HHTerpalbHON

7. PaBHOCHJIBHOCTH YPABHEHMI1 M HepaBeHCTB (2 )

PaBHOCMIIBHBIE TPE0Opa30BaHusl ypaBHEHUH U HEPABEHCTB.

CHauana niepeuucIsioTCes PaBHOCKIIBHBIE TIPe0o0pa3oBaHus ypaBHeHHN. [ToqdepkuBaeTcs, 4To IPH TaKKUX NMPeoOpa3oBaHUIX MHOXKECTBO KOpHEH peoOpa3oBaHHOTO
YpaBHEHHS COBIAIAET C MHOKECTBOM KOPHEH MCXOAHOTO ypaBHEeHUs. PaccMaTprBatoTcst mprMepsl IPUMEHEHHSI TAKUX Peo0pa30BaHui IPH PELICHUH YPAaBHEHUH.

3areM aHaJIOTMYHBIM 00pa30M PacCMaTPHUBAIOTCS PABHOCHIIbHBIE TPE0OPa30BaHMsl HEPABEHCTB U MX PUMEHEHHE IPU PEILICHUH HEPABEHCTB.
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8. YpaBHeHusi-caeacreus (8 u)

[NoHsTHE ypaBHEHUs-CIEJCTBUS. Bo3BeeHUe ypaBHEHUS] B YETHYIO CTENeHb. [loTeHIMpoBaHue Jorapu@MUUECKUX ypaBHeHUH. [IprBeneHne momoOHBIX YICHOB
ypaBHeHus1. OCBOOOXKICHUE ypaBHEHUS OT 3HAMeHATeNs. [Ipumenenue 102apu@Muueckux, mpueoHOMEempuiecKux u opyeux gopmyi.

CHauaya BBOIUTCS TIOHSATHE YPABHEHHS-CIICACTBUS, IEPEUUCIISIOTCS MPeoOpa3oBaHus, IPUBOIMNMbIC K YPaBHEHUIO-CICACTBHIO. [T0uepKUBaETCs, UTO IPH TAKOM
croco0e penieHus] ypaBHEHHS IPOBEpPKa KOPHEH YpaBHEHHSI-CIICJCTBUS SIBISICTCS 00SI3aTEIBHBIM 3TAIIOM PEIICHHS UCXOTHOTO YPaBHEHHS. 3aTEM PacCMaTPHBAIOTCSI
MHOTOYHCIICHHBIE PUMEpPhI MPUMEHECHHUS KOKIOTO H3 3THX MTPeoOpa30BaHMid B OTACIBHOCTH H HECKOJIBKHX TaKUX MPeoOpa3oBaHUH.

9. PaBHOCHJIBHOCTH YPABHEHMI1 M HEPaBeHCTB cucTeMaM. PaBHOCHIbHOCTH ypaBHeHHii Ha MHOxkecTBax (20 1)

Penrenue ypaBHeHU# ¢ TOMOIIBIO cUcTeM. Y paBHeHHs Bua f (a(x)) = f( ﬁ(x)) PemieHue HepaBeHCTB ¢ MOMOIIbI0 cucteM. HepaBencTra punga f (a(x)) > f (ﬂ(x))

CHauana BBOIUTCS IOHSITHE CUCTEMBI, PABHOCWIBHOCTH CUCTEM, PAaBHOCHIIBHOCTH YPaBHEHUs (HEPAaBEHCTBA) CUCTEME MIIM COBOKYITHOCTH CHCTEM.

3areM MepevrcisiFoTCss HEKOTOPhIe ypaBHEHHUS (HEpaBEHCTBA) U paBHOCUIIbHBIE M CHCTEeMBl. @OpPMYIUPYIOTCS YTBEpKIeHHS 00 NX paBHOCHIBLHOCTH. [IpuBoasTes
MIPUMEpPHI IPUMEHEHUS 3TUX YTBEPKICHUM.

Jlnst ypasrenns suna f(a(x))= f(8(x))u nepasencrsa Buna f (ax(x))> f(B(x)) bopmymupyrorcs yrepienns o6 HX pABHOCHILHOCTH COOTBETCTBYIOIINM

CHUCTEMAaM.

Bo3sBenenne ypaBHEHUS B YETHYIO CTENeHb. YMHOJiCeHUe YypasHenus Ha @yukyuro. Jlocapudmuposanue u nomenyuposarue ypagHeHul, npusedenue noo00OHbIX
YIeH08, NPUMEHEHUEe HEKOMOPbIX (POPMYIL.

CHauaza BBOJUTCS TMIOHSATHE PAaBHOCUILHOCTH JIBYX YPaBHEHUI Ha MHOXECTBE, OMKCHIBAIOTCS TE MHOXKECTBA YHCEN, Ha KAKIOM M3 KOTOPBIX TOJIydaeTcsl ypaBHEHHE,
PaBHOCHUJIILHOE Ha TOM MHOXECTBE UCXOJHOMY YPAaBHEHUIO IIPY BO3BEACHUN YPAaBHCHHS B YETHYIO CTCIICHbD, IPH YMHOXCHHH ypaBHEHUS Ha QYHKIUIO, IPU
norapu()MUPOBAaHNH, TIPU MOTSHIIMPOBAHNH, TIPH MPUBEIACHUN TIOJJOOHBIX WICHOB YPaBHEHUS, IPH IIPUMEHEHHH HEKOTOPBIX (hopmMyir. JI7s kaxkoro npeodpa3oBaHus
ypaBHEHUs HOPMYITUPYETCS COOTBETCTBYIOIIUE YTBEPKACHHUS O PABHOCHIBHOCTH U IPUBOAATCS IPUMEPHI MX TPUMEHEHUS.

10.PaBHOCHJILHOCTH HEPABEHCTB Ha MHOKecTBaX (6 1)

Boszsedenue nepasencmea 6 wemuyro cmenenv u YMHOJNCEHUE HEPABEHCMEA HA (DYHKYUIO, NOMEHYUPOBAHUE T102APUPMULECKUX HEPABEHCNE, Npusedenlue N0O0OHbIX
4IeH08, npuMeHeHue Hekomopuix ¢popmyn. Hectporue HepaBeHCTBA.

Broautcs nmoHsTHE paBHOCUILHOCTH JIBYX HEPABEHCTB HA MHOXKECTBE, OITUCBHIBAIOTCS T€ MHOXKECTBA YHCEII, HA KAXJIOM M3 KOTOPHIX IMOJTyYaeTCsl HEPaBEHCTRO,
PaBHOCHJILHOE Ha TOM MHOYKECTBE MCXOJHOMY HEPABEHCTBY IPH BO3BEICHUHU YPABHEHHUS B YETHYIO CTCIICHB, IPH YMHOKCHUH YpaBHEHHS HAa (DYHKIUIO, IIPU
MMOTEHIIUPOBAHUH JIOTapU(PMUIECKOTO HEPABEHCTBA, IPH MPUBEACHNUHN TI0JJOOHBIX YWICHOB HEPABEHCTBA, ITPHU IPUMEHEHNH HEKOTOPHIX (popmyir. Jlis kaxmoro
MpeoOpa3oBaHus HEPaABEHCTBA (DOPMYJIUPYIOTCS COOTBETCTBYIOIINE YTBEPXKICHHUS O PABHOCHIILHOCTH M MPUBOJIATCS MPUMEPHI X MPUMEHEeHHUS. PaccMaTpuBaroTcst
HECTpOTue HEPABEHCTRA.

11.MeToa npoMe:KyTKOB AJ151 ypPaBHEHUI U HepaBeHCTB (4 1)

YpaBHEHUS U HEPABEHCTBA C MOJYJISIMU. MeTOJT MHTEPBAIIOB JIJIsl HETIPEPHIBHBIX (DYHKITHIA.

CHauasa paccCMaTpUBAIOTCS YPABHEHHS C MOIYJISIMA U OTIMCBHIBAETCSI CIIOCO0 PEIIeHUs TaKMX YPaBHEHHM IMEPEX0I0M K YPaBHEHHUSAM, PAaBHOCHIIEHBIM UCXOJHOMY Ha

HCKOTOPOM MHOKECTBC U HE COZICPIKAILEM Moz[yneﬁ. 3aTeM aHaJIOTMYHO paccMaTpuBarOTCA HEPABCHCTBA C MOAYJIAMU. HaKOHCL[, JJIA (I)YHKLII/II\/'I f (X) , HCIPCPBIBHBIX HA

HCKOTOPBIX UHTCPBAJIAX, paCCMAaTPUBACTCA cIroco0 pCUICHUA HCPABCHCTB f (X) >0 uf (X) <0 , Ha3bIBaEMBII METOAOM MHTCPBAJIOB.

[Tpu 00y4eHnun Ha MPOQUITEHOM YPOBHE pacCMaTpPUBAIOTCS OoJiee CI0KHbBIC YPaBHEHUS 1 HEPaBCHCTBA.

12. Ucnonb30BaHue cBOHCTB (YHKIMH NPU pPellieHUH ypaBHeHU 1 HepaBeHCTB (5 1)

Hcnonb3oBanue obnacteil CyliecTBOBaHUs, HEOTPHLATEILHOCTH, OIPAHUYEHHOCTH, MOHOTOHHOCTH M 3KCTPEMyMOM (YHKLHMH, CBOHCTB CHHYCa W KOCHHYCa IpHU
pElleHN YPAaBHEHUIN U HEPABEHCTB.
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[IpuBoasATCS IPUMEPHI pelieHNs YpaBHEHUH 1 HEPABEHCTB C MCIIOIH30BAHUEM CBOUCTB (DyHKITHIA.

13.CucrtemMbl ypaBHEHHIi ¢ HECKOJbLKHMU Hen3BeCTHBIMU (8 1)

PaBHocunbHOCTE cucteM. Crucrema-ciieicTBue. MeTos 3aMeHbI HEM3BECTHBIX. Paccyoicoenus ¢ YuciogulMu 3SHAYEHUAMY NPU peuleHuy CUucmem YpagHeHul.

BBoasTCs MOHATHS CUCTEMBI ypaBHEHUH, PABHOCHIBHOCTH CUCTEM, IIPUBOAATCS YTBEPIKICHUS O PABHOCUIIBHOCTH CUCTEM TIPH TeX MM UHBIX IPeoOpa3oBaHMsIX,
paccMaTpUBaIOTCSl OCHOBHBIE METO/IBI PEIIEHHUS] CHCTEM YPaBHEHUH: METOJI ITOICTAHOBKH, METO/T JINHEHHBIX MTPeoOpa3oBaHMi, METO]] Tepexo/1a K CHCTeME-CIICICTBHIO,
METOJ, 3aMEHbl HEU3BECTHBIX.

PaccmaTpuBaroTcs pelienre CUCTeM ypaBHEHHH NP MMOMOIIH pacCyKI€HUH ¢ YHCIOBBIMU 3HAUEHUSIMHU.

14. KommiekcHblie yncia (34)

15.1loBTOpEeHne Kypca ajJredpbl M Ha4YaJI MaTeMaTHyeckoro anaausa 3a 10-11 knacest (15 u)

I'eomeTpus, 10 kaace
1. HexoTtopble cBeneHust u3 miannmerpun (12 yacon)

T'eomeTpus Ha mIO0CKOCTH

CBOMCTBO OHMCCEKTPUCHI yIJIa TpPEYrOJIbHUKA. PelleHue TpeyrojbHUKOB. BbrumcieHue OMCCEKTPUC, MEAWaH, BBICOT, PaJWyCOB BIHCAHHON M OIMHMCAHHOMN
OKpY>KHOCTeH. DopMynbl MJomaan TpeyrojibHuKa: ¢opmyia ['epoHa, BhIpaKCHHE ILIONIANA TPEYTOJIbHUKA Yepe3 pajnyC BIHCAHHOW M ONMUCAHHOW OKPYKHOCTECH.
Brluucnenue yrioB ¢ BEpIIMHON BHYTPU U BHE KPyra, yriia MEXAy XOpAOU U KacaTelabHOM.

TeopeMa 0 mpou3BeICHUN OTPE3KOB XOpI. TeopeMa 0 KacaTelbHOU U ceKyluel. Teopema 0 CyMMe KBaIpaTOB CTOPOH M JuaroHajieil napaiienorpamma. Bnrcanneie
Y ONHMCAHHbIE MHOTOYTOJIbHUKHA. CBOWCTBA M MPHU3HAKU BIHCAHHBIX M ONHMCAHHBIX YETHIPEXYTOJbHHUKOB. ['eoMeTpuyeckue mMecta Touek. PemeHue 3aaay ¢ MOMOIIbIO
TeOMETPHYECKUX MpeoO0pa3oBaHuil U reoMeTpudecknx mecT. Teopema UeBwl u Teopema MeHenas. Dmwmric, ramnepboia, mapaboa Kak TeOMETPUIECKHE MECTa TOUCK.
HepazpemmmocTp KilacCHYECKUX 3a7a4 Ha MOCTPOEHUE.

2. Benenue (3 yaca)

IIpenmer crepeomeTprn. AKCHOMBI cTepeoMeTpul. HekoTopsie clieICTBUS U3 aKCHOM.

OCHOBHag UE€Jb — IMO3HAKOMUTH YYAIUXCS C CONEPKAHUEM Kypca CTEPEOMETPUM, C OCHOBHBIMHM MOHSITHSIMU U aKCHOMaMH, IPUHITHIMUA B JTaHHOM Kypce,
BBIBECTH TIEPBBIC CIIEACTBUS U3 AKCHOM, JIaTh NPE/ICTaBICHHE O TEOMETPUIECKUX TENaxX M MX MOBEPXHOCTSIX, 00 M300pakKeHUH MPOCTPAHCTBEHHBIX (PUT'YP HA YEPTEKE, O
MIPHUKJIaTHOM 3HaYEHUH T€OMETPHUH.

WzydeHnne crepeoMeTprn JOKHO 0a3UPOBATHCS HA COUYETAHUH HATIISTHOCTH M JIOTHYECKOH cTporocT. Onopa Ha HarjsTHOCTh — HEMPEMEHHOE YCIIOBHE YCIIEITHOTO
YCBOGHHS MaTepuraia, ¥ B CBSI3H C 3TUM HYXXHO YACTUTh OOJIbIIIOe BHUMaHKE MPaBIIIEHOMY W300paKeHUIO Ha YepPTeKe MPOCTPAHCTBEHHBIX Guryp. OQHAKO HATISIHOCTh
JIOJDKHA OBITH TIPOHW3aHa CTPOroi Jorukoil. Kypc crepeomerpun mpeabsiBIsieT B 3TOM OTHOIIEHHM OoJiee BBICOKHME TPeOOBaHUS K ydamuMmcs. B oTimume oT Kypca
TUTAHUMETPHH 37IeCh YXKE C CaMOro Hadayia GOpMYJIUPYIOTCS aKCHOMBI O B3aMMHOM PACIIOJIOKEHHH TOYEK, MPSAMBIX U TIOCKOCTEH B MPOCTPAHCTBE, U Jajee U3ydCHUE
CBOMCTB B3alMHOI'O PACIIOJIOKEHUS MPAMBIX M IUIOCKOCTEH MPOXOAWUT Ha OCHOBE 3THX aKCHOM. TeM caMbIM 3aJaeTcsi BBICOKHN YpOBEHb CTPOTOCTH B JIOTMYECKUX
paccyXIeHusAX, KOTOPBIN JOJDKEH BBIIEPKUBATHCS HA MPOTSHKEHUH BCETO Kypca.

3. [IapanieabHOCTh MPAMBIX H II0CKoOCTel (16 yacoB)
[TapannensHOCTE TPSAMBIX, MPAMON U INIOCKOCTH. B3aumHOe pacnonokeHue IByX NPsSMBIX B IPOCTPAHCTBE. YTOJ MEXTY AByMs MpsMbIMu. [lapaninensHocTs
miockocted. Terpasap u mapannenenunen.

OcHOBHag meab — CPOPMHUPOBATH MPEACTABICHUS YUYAIIMXCS O BO3MOXKHBIX CIydasX B3aMMHOTO PACIONIOKEHHUS JBYX NMPSAMBIX B MPOCTPAHCTBE (MPsIMBbIE
MEePeceKaroTcs, NpsAMbIE NapajIe]bHbI, MPSIMbIE CKPEIIUBAIOTCA), MPSIMON M IJIOCKOCTH (IpsAMast JISKUT B TUIOCKOCTH, MPAMasi U IUIOCKOCTb MEPECeKaroTcs, mpaMasi u
IUIOCKOCTH MapajlieNbHbl), M3YYUTh CBOMCTBA M MIPU3HAKK NapaJUIeIbHOCTU NPSMBIX U IMIIOCKOCTEH.
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OcoOeHHOCTh TAHHOTO Kypca COCTOUT B TOM, YTO YK€ B MIEPBOH IJIaBe BBOAITCA B PACCMOTPEHHE TETPadp M MapauleJIenIie]] U yCTaHABINBAIOTCS HEKOTOPhIE MX
CBOMCTBa. DTO JTae€T BO3MOKHOCTH OTPa0aThIBAaTh MOHITHSA MApPALIENBHOCTH MPSMBIX M IUIOCKOCTEH (a B CIIEAYIONIEH TiIaBe TakKe W MOHSATHS MEPIeHINKYISIPHOCTH
MpSIMBIX U IIOCKOCTEH) Ha 3TUX JBYX BUIAaX MHOTOTPAaHHUKOB, YTO, B CBOIO OUYEPE/b, CO3JIAET OIpPENEICHHBIN 3a1en K rinaBe « MHOrorpaHHUKN». OTAEIbHBIA MyHKT
MOCBAIICH MOCTPOSHHUIO HAa YEePTEXe CEeUCHHH TeTpadapa M mapajiefenuiieia, YTo MPeACTaBIsAeTCs] BaXKHBIM KaK JJIsl PeICHUs] TEOMETPHUUECKUX 3a/1a4, TaKk M, BOOOIIE,
JUTS Pa3BUTHS IPOCTPAHCTBEHHBIX MPEICTABICHUN yUaIIUXCSl.

B pamkax 3To# TeMBbl ydampecs 3HAKOMSTCS TakXKe C TapaslIeTbHBIM MPOSKTHPOBAHUEM U €T0 CBOHCTBAMH, UCIIOIB3YEMBIMHU MTPH H300paKEHHH MMPOCTPAHCTBEHHBIX
¢buryp Ha yepTexe.

4. llepneHAUKYJISIPHOCTH NPSAMBIX U IJI0cKocTel (17 yacoB)
[lepneHaAuKyISIpHOCT OPSAMOM M IUIOCKOCTH. llepneHAuKymsip M HakJIOHHBIE. YTOJ MEXAY HOpsIMOM M IUIOCKOCTBIO. [IByrpanHbIil yroia. IleprneHOuKymasipHOCThH
IJIOCKOCTEH. Tpexepannsiii yeon. Muozoepanuulii yeon.

OCcHOBHas L edb — BBECTH MOHATHS MEPHEHAUKYIAPHOCTH NPSIMBIX U IJIOCKOCTEH, M3YUWUTh MPU3HAKH MEPHEHAUKYISIPHOCTH MPSIMON M IUIOCKOCTH, JIBYX
TJIOCKOCTEH, BBECTH OCHOBHBIE METPUIECKHE MTOHITHS: PACCTOSHUE OT TOYKH JI0 TIIOCKOCTH, PACCTOSHUE MEXIY NapalIeIbHBIMU TIOCKOCTIMHA, MEXTY MapauIeTbHBIMU
HpﬂMOfI " IJIOCKOCTBIO, PACCTOAHUC MCKAY CKPCIIMBAIOIIMUMUCA NPAMBIMHA, YI'OJI MCKOY HpHMOﬁ " IJIOCKOCTBIO, YI'OJI MCXKAY ABYMS IUIOCKOCTAMU, U3YUUTH CBOMCTBa
MIPSIMOYTOJIEHOTO MapaJlieNenue 1a.

[lonsiTHe TEepNEeHANKYISIPHOCTA M OCHOBAaHHBIE Ha HEM METPHYECKHE TOHSTHS (PACCTOSIHHSA, YTIIBI) CYIIECTBEHHO PACIIUPSIOT KJIACC CTEPEOMETPUYECKHX 3a1ad,
TIOSIBJIIETCSI MHOTO 33719 Ha BRIYHCIICHHE, IIIUPOKO UCIIONB3YIONUX N3BECTHBIC (DaKThI U3 IJIAHUMETPHH.

5. Muororpannuku (16 yacoB)

[Tonsitue muororpannuka. Ilpuszma. [lupamuaa. [IpaBuinbHble MHOTOTPaHHUKH.

OcHOBHas mMenb — IMO3HAKOMHUTH YYAIIUXCS C OCHOBHBIMH BHJIaMH MHOTOTPAHHHMKOB (IIpH3Ma, MHpaMHa, yceueHHas mupamMuaa), ¢ hopMynoi Dimepa ams
BBIITYKJIBIX MHOT'OTPAaHHUKOB, C MIPaBUJIbHBIMHW MHOT'OTPaHHUKAMH1 U 3JICMCHTaAMU UX CUMMCTPHU.

C JABYMA BUJIaMH MHOI'OI'PaAHHUKOB — TETPAsApPOM W MapalICJICTIMIICAOM — y4YallueCsa YK€ 3HAKOMBIL. Tenepb OTHU NPCACTABICHUA PACIHIHUPAIOTCA. MHOI‘OI‘paHHI/IK
oTIpesieNsieTcs KaKk MOBEPXHOCTh, COCTABIICHHAS M3 MHOTOYTOJIBHHKOB M OTPaHUYHMBAOIIAs HEKOTOPOE TEOMETPHUYECKOE TeJo (€T0 TOKE Ha3hIBal0T MHOTOTPaHHUKOM). B
CBsA3U C OTUM YTOUHSCTCA caM0 moHsTHE TCOMETPUUCCKOro T€jia, IJId 4€ro BBOJUTCA €IIC PAA HOBBIX MMOHATHI (FpaHI/I‘IHaSI TOYKa q)HprBI, BHYTPCHHAA TOYKA U T. ):[.).
YcBoeHne ux He SIBIISICTCS 06H3aTe.HBHBIM IJIg BCEX ydJalllUuXCsA, MOXHO OI'paHUYUTLCA HArJIIIHBIM MPEACTABIICHUEM O MHOI'OI'paHHUKAX.

Hapsany ¢ popmyroit Diinepa B 3TOM paz/iene CONEPKUTCS TaKkKe OJWH U3 BAPHAHTOB IMPOCTPAHCTBEHHOU TeopeMsl [Iudaropa, cBsI3aHHBIN C TETPadApOM, Y KOTOPOTO
BCE IUIOCKHE YIJIBI MPH OJHOW BEpUIMHE — TpsAMbIe. J(0Ka3aTenbCTBO OCHOBAHO Ha (hopMylle IUIOMAaN TPSMOYTOIBHON IMPOEKIMH MHOTOYTOJbHHUKA, KOTOpas
MMpeaABApUTECIILHO BBIBOJAUTCA.

6. [loBTOpenue. Penenue 3axay (6 4acon)

I'eomerpus 11 kaace
1. HummHap, konyc, map (17 1)
Hunmuanp. Ilnomans moBepxHoctn munuHiapa. Konyc. [lnomanps moBepxHocTH KoHyca. YcedeHHBIH koHyc. Cdepa. Llap. B3anmuoe pacnonoxenue cdepsl u
mockocTy. KacarenbHas miockocts k chepe. [Inomans chepsi.
OcHoBHasg 1eJb — JaTh YYalINMCS CHCTEMAaTUYEeCKHE CBEJICHNSI 00 OCHOBHBIX BHIaX TEJ BPAIICHHUS.
Wzyuenne kpyripix Ten (UUIMHApPA, KOHYca, IIapa) 3aBepllaeT U3yYeHHWE CUCTEMBbI OCHOBHBIX NPOCTPAHCTBEHHBIX I€OMETPHUYECKHX Tel. B Xone 3HakoMmcTBa ¢
TEOPETUYECKUM MaTepHalloM TEMBl 3HAUYHUTENBHO pa3BHUBAIOTCA IPOCTPAHCTBEHHBIE MPEJCTABICHUS Yy4YalIUXCSA: KPYIJIble Tela paccMaTpUBAIOTCS Ha TpHUMeEpe
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KOHKPETHBIX TCOMETPUYCCKHUX TeJ, H3y4aeTCsl B3aUMHOE PACIONIOKCHNE KPYTIJIBIX TN U IUIOCKOCTEH (KacaTenbHbIe W CEKYIIUE TUIOCKOCTH), MPOUCXOAUT 3HAKOMCTBO C
MTOHSATHSMH ONMCAHHBIX W BITUCAHHBIX MTPU3M H MTUPAMUI.

Pemraetcs 6onplioe KOIMYECTBO 3ajiay, YTO MO3BOJISET MPOIOIDKUTE (POPMUPOBAHUE TOTHUECKHUX U TpapUIECKUX YMEHUI.

2. O6bembl Tea (18 )

O6beMm mpsiMoyronpHOTO Mapaienenunena. O0bemMbl IPSMOi PU3MBI U ITuHApa. O0BeMBbl HAKJIOHHOW ITPU3MBL, TUPaMUIHl H KOHyca. OObeMbI mapa 1 MIoa b
ctheprr. OOBEMBI IMIAPOBOTO CETMEHTA, IIIAPOBOTO CJIOS U IIAPOBOTO CEKTOPA.

OcHoBHasi 1eJb — MPOAOJDKUTH CHCTEMAaTHUECKOE M3yUeHUEe MHOTOIPAaHHUKOB U TEJl BpaIlleHHs B XOJI¢ pellieHHs 3a7a4y Ha BBIYUCICHHE 00BEMOB.

B xypce crepeomerpuu mOHATHE 00BEMa BBOJUTCS IO AHAIOTHH C TOHSATHEM IUIOMAAN TIOCKOH (UTYphl UM (HOPMYyITUPYIOTCS OCHOBHBIE CBOWCTBA OOBEMOB.
CymecTBoBaHHE W €IUHCTBEHHOCTH OOBEMa Tella B IIKOJFHOM Kypce MaTeMaTHKW MPHUXOJUTCS NPUHUMATh Oe3 OKa3aTellbCTBA, TaK Kak BOIMPOC 00 oObeMax
MPUHAAJICKUT, 10 CYHIECTBY, K TPYIHBIM pasieiiaM BBICIICH MaTeMaTHKH. 1103ToMy HYXHbBIE Pe3yNbTaThl yCTAaHABIMBAIOTCS, PYKOBOJACTBYSICH OOJbIIE HATJISAHBIMU
cooOpaxeHUsIMU. YUeOHBII MaTepual IiaBbl B OCHOBHOM JIOJDKEH YCBaMBATHCS B IPOIIECCE PELICHUS 3a/1a4.

3. BekTopsl B mpocTpancTBe (6 4acoB)

[Tonstue BexkTopa B mpocTpancTBe. CloXkKeHNe U BEIYUTaHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yncio. KoMiianapHbie BEKTOPBI.

OcHoBHas HEJIb-3aKPCIIUTh M3BECTHLBIC O6y‘IaIOHII/IMCﬂ n3 KypcCa INIAaHUMCETPUU CBCACHHA O BCKTOpax U ILCI\/'ICTBI/IH HaJa HUMH, BBCCTH MNOHATUC KOMIJIAaHAPHBIX
BEKTOPOB B IIPOCTPAHCTBE U PACCMOTPETH BOIIPOC O PA3TIOKEHUH JTFOOOT0 BEKTOpA 10 TPEM JTaHHBIM HEKOMILTAHAPHBIM BEKTOPaM.

4. Metoxa koopauHat B mpocTpanctie /IBu:kenne (15 )

Koopaunatel Touku u KoopauHaTHl BekTopa. CKanspHOe IpOou3BeeHNe BEKTOPOB. [IBrxkeHue.

OcHoBHas  1eab — chOPMHUPOBATh YMEHHUS MPUMEHSITH KOOPAWHATHBIN W BEKTOPHBIN METOJBI K PEIICHUIO 33/1a4 HA HAXOXKJIEHUE JTMH OTPE3KOB M YTIIOB MEXIY
MPSIMBIMU ¥ BEKTOPAMH B TIPOCTPAHCTBE.

B xosme u3ydeHus TeMbl 11eJIeco00pa3HO HCIONB30BATh AHAIOTHIO MEXKIYy PAacCMaTPHBAEMBbIMHU IMOHATHSMUA Ha IUIOCKOCTH W B MPOCTPAHCTBE. DTO TOMOXKET
yyamumMmcst 0oJiee TIIyOOKO O OCO3HAHHO YCBOWTH M3y4aeMblil MaTepHall, ySICHUTh COJiep)KaHue U MECTO BEKTOPHOTO U KOOPAMHATHOTO METOAOB B Kypce T€OMETPHUH.

5. Oo6oo6maromee nopropenne Pemenue 3axayu (12 v)
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4. TemaTH4yeckoe NJaHUPOBaHHe Y1eOHOI0 MpeaMeTa
AJredpa U HaYaJ1a MaTeMaTHYeCKOro aHaausa, 10 kiacc
4 yaca B He/eNI0

Ne HaumeHoBaHue pa3aesia/TeM Kosau4yecTBo yacos KouauyecTBo
HA M3y4YeHHe KOHTPOJILHBIX padoT
1 YPpoxku BBOJHOTO NOBTOPEHHSA 6 1
I'naBa 1. Kopuu, crenenn, jorapugmol
2 Ilenble U JeHCTBUTENBHBIE YHCIIA 12
3 PanyonanpHble ypaBHEHMSI 1 HEPABEHCTBA 17 1
4 Kopensb cTenenu n 13 1
5 CreneHp NON0KUTEIBHOTIO YHCIA 13 1
6 Jlorapugmet 6 1
7 [Ipocreiimue nokasaTenbHbIE U JOrapu(pMUIecKue ypaBHEHHUS M HEPABEHCTBA M METOABI UX 11 1
peleHus
I'nasa II. Tpuronomerpuueckue popmy.anl. Tpuronomerpuueckue GyHKIumu
8 CHHyC 1 KOCHHYC yIJIa ¥ 4YUCJIa 7
9 TaHreHc ¥ KOTaHIeHC yrila ¥ 4yucia 6 1
10 DopMyITBI CIOKEHHUS 12
11 Tpuronomerpuueckre GyHKIIUH YHCIOBOTO apryMeHTa 9 1
12 Tpuronomerpuyeckre ypaBHEHHs 1 HEPABEHCTBA 13 1
I'napa II1. DjieMeHTHI TEOPUM BePOSITHOCTE
13 DNEMEHTBI TEOPUHU BEPOSITHOCTEN 7
14 IloBTOpenne kypca 10 kiacca 8 1
HTroro 140 10

Aunredpa m Hayajia MaTeMaTHYeCKOro aHaau3a, 11 kiaacc
4 yaca B HeleJI10

Ne HaunmeHnoBanme pasgesa/Tem KonunyecTBo 4acoB KoumnuecTBo
HA U3y4YeHHne KOHTPOJILHBIX padoT
1 YPpoKku BBOHOI'0 IOBTOPEHHUSA 6 1
I'naBa 1. ®yukuumn. IllponsBoansie. UHTErpaabl

2 DyHKIMH U UX TpadUKU 9

3 [Ipenen GyHKINHM U HEMPEPHIBHOCTD 5

4 OO0patHbie GYHKIIUH 6 1

5 [TpowsBoaHas 11 1

6 IIpuMeHeHre mporu3BOIHON 15 1

7 [lepBooOpazHas 1 HHTErpaj 13 1




I'napa I1. YpaBHenusi. HepaBenctBa. CucreMbl

8 PaBHOCHJIBHOCTE YpaBHEHUI U HEPABEHCTB 2
9 YpaBHEHHS-CIIEICTBH 8
10 PaBHOCMIIBHOCTH ypaBHEHUI 1 HEPAaBEHCTB crcTeMaM. PaBHOCHIIBHOCTh ypaBHEHHUH Ha 20 1
MHO>KECTBaX
11 PaBHOCHJIBHOCTh HEPABEHCTB HA MHOXKECTBAX 6
12 Metoa npoMeXyTKOB JUIsl ypaBHEHUI 1 HEPABEHCTB 4 1
13 HWcmonp30BaHne CBOMCTB QYHKIIMHU IPU PENICHUH YPaBHEHHH U HEPABEHCTB 5
14 CucreMbl ypaBHEHUI ¢ HECKOJILKHUMU HEU3BECTHBIMU 8 1
I'nasa II1. KommiekcHble ynesia
15 KomiuiekcHble uncia 3
16 IloBTOpeHne Kypca ajredpbl 1 HAYAJ MaTeMaTHIecKoro anajansa 3a 10-11 kiaccel 15 1
HTroro 136 9
I'eomerpus, 10 knace
2 yaca B HeJleJII0
Ne HaumenoBanue pa3aesa/Tem KoaunuyecTBO 4acos KoanuectBo
HA U3y4YeHune KOHTPOJIBHBIX padoT
1 HekoTopsie cBeIeHNs U3 TUIAHUMETPUHU 12
2 Beenenue. [Ipeamer crepeomerpun 3
3 [TapamieabHOCTh NPSMBIX M IIIOCKOCTEH 16 2/3ayet
4 IlepneH MKy ISIPHOCTD NPSAMBIX M IIIOCKOCTEN 17 1/3auer
5 MHororpaHHuKH 16 1/3auer
6 [ToTropenue. Pemenne 3amau 6 1
HTtoro 70 5/3 3auera
I'eomerpus, 11 knace
2 4yaca B He/IeJTI0
Ne HaumenoBaHue pasaeJia/TeM KoaunuecTBO yacos KoanuecTBo
HA N3y4YeHne KOHTPOJILHBIX padoT
1 Hunueap, KOHYC U map 17 1/3auer
2 O0Bemsbl Ten 18 1/3auer
3 BekTopsl B mpocTpaHCTBE 6 3auer
4 Metoa KOOpAMHAT B IPOCTPaHCTBE [ BHKEHUE 15 1/3auer
5 O6o06imarolee nmopTopeHue Perienue 3axay 12 1
Hroro 68 4/4 3a4era
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