[TossicHuTenbHAas 3amucKa:
Pabouas nmporpamma o yueOHOMY MpeAMETY pa3paboTaHa Ha OCHOBE:
» @enepalibHOTO TOCYJApPCTBEHHOTO 00pPa30BaTENBHOIO CTaHJIApTa OCHOBHOTO
oOmrero oopazoBanus (mpukaz MunucrepcTa oopazoBanusi Poccuiickoit deneparuu
Ne 1897 ot 17.12.2010 «OO6 yTBepxaeHHH (DenepabHOrO0 TOCYAAPCTBEHHOTO
0o0pa30BaTeILHOTO CTaH apTa OCHOBHOTO OOIIETO 00pa30BaHUsM»);

» IlpumepHas ocHOBHas o0Opa3oBaTelibHAs TPOrpaMMa CpPEIHEro OOIIeTro
oOpa3oBaHus, OJOOpPEHHOW pemeHneM (eaepaIbHOTO  y4eOHO-METOIUIECKOTO
oObeauHEHUsT 1o 001meMy oOpa3zoBaHui0 (IpoTokoa 3acedanus ot 28.06.2016 Ne
2/16-3) 10-11 xnacc, MOArOTOBJIEHHOM B COOTBETCTBHM C TpeboBanusimu PI'OC
COQ;

-Oenepanbubliii 3akoH PO «O06 o6pazoBannu B Poccuiickoit deneparumy», ot No 273
—D3 01 29.12.2012 rona

-OI'OC COO (ot 17 mas 2012 r. Ne413) Ilpuka3z MunuctepcTBa 00pa3oBaHus U
Hayku Poccutickoit @eneparuu ot 31.12.2015 Ne 1578- «O BHECEHUM U3MEHEHUH B
denepanbHbIi TOCY1apCTBEHHBIN 00pa30BaTENbHbIN CTAHIAPT CPEIHETO OOIIIETOo
oOpa3zoBaHUsI.

-®dI'OC COO, ytBepxaenHoro npukazoM Munoopuayku Poccun ot 17.05.2012 No
413 (pen. ot 29.06.2017);

-Ilopsimox opraHu3anuu W OCYIIECTBICHHUS OOpa30BaTEIBHOM EATEIHLHOCTH 10
OCHOBHBIM 0011e00pa30BaTeILHBIM MPOTPaMMaM — 00pa30BaTEIBHBIM ITPOrpaMMaM
HAa4yaJIbHOTO OOIIEero, OCHOBHOIO OOIIEr0 W CcpeAaHero oomero oOpa3oBaHus,
yTBEpKJIEHHOTO npukazoM MunHoOpHayku Poccun ot 30.08.2013 Ne 1015 (pen. ot
17.07.2015);

Ucnonbzyembie YMK:

- 10. M. Konsirun, M. B. Tkauéa, H. E. ®€noposa, M. W. llaGynun. «Anredpa u
Havajia MaTeMaTudeckoro a"anusa, 10 kinace» M., [Ipocsenienue, 2020,

- JI.C. Aranacsan, B.®. byty30B, C.b.KagomiieB u np. «I'eomerpusi. 10-11 xnaccei».
M., IIpocsemenue, 2020.

[Iporpamma 10 kiaacca (yriry0JieHHbINH YPOBeHb) paccuutana Ha 204 gacos (6 yac B
HEJICJTIO).

[Iporpamma 11 kaacca (yriry0JieHHbIH YPOBeHb) paccuntaHa Ha 204 yaca (6 yac B
HEJICITIO).



L Ilhanupyemoie pe3yivmamsl 0c60eHUs y4edOH020 npedmema

JINYHOCTHBIE pe3yJIbTaThI:
Y yuawezocs 6yoym cghopmuposarwi:

- MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U OOIIECTBEHHOM
MPaKTUKH; KPUTHYHOCTh MBILIUICHUS, YMEHHE pAaCIO3HABaTh JIOTMUECKHM HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

- OCHOBBI CAMOPa3BUTHUS U CAMOBOCIIMTAHHUS B COOTBETCTBUH C OOIIEUETOBEUECKUMHU IEHHOCTSIMU
U WJealaMH TPaXJaHCKOro OOIIecTBa; TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIHHOM,
TBOPYECKOIN M OTBETCTBEHHOM IE€ATEIbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTb BECTH JAMAJIOr C JPYTMMH JIIOAbMM, JIOCTUraTh B HEM
B3aMMOIIOHUMAaHHUS, HAXOAUTh OOIIUE IIeNTH U COTPYAHUYATH ISl UX JOCTUKCHHUS,

- HaBBIKM COTPYJHMYECTBA CO CBEPCTHUKAMM, JETbMH MJIAJUIETO BO3pPACTa, B3POCIBIMUA B
00pa3oBaTenbHOM, 0OIIECTBEHHO MOJIE3HON, YU4eOHO-UCCIeA0BATEIbCKOM, MPOSKTHON U APYTUX
BHJIaX JESTEIBHOCTH.

Yuawuiicsa nonyyum 6osmoosicnocms 011 hopmuposanusi:

- TOTOBHOCTH M CHOCOOHOCTH K 00pa3oBaHMIO, B TOM YHCJE CaMOOOpa30BaHUIO, HA MPOTSHKEHUH
BCEeH JKU3HU; CO3HATENILHOTO OTHONICHHWS K HENPEepPhIBHOMY OOPa30BaHHUIO KakK YCJIOBHIO
YCHEIHOW MPoQecCHOHATBHON 1 00IIECTBEHHOU e TeIbHOCTH;

- DCTETUYECKOTO OTHOILIEHHUS K MHPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO W TEXHUYECKOIO
TBOPYECTBA;

- OCO3HAaHHOTO BbIOOpa Oynymiel mnpodeccu W BO3MOXKHOCTEH pealu3aluu COOCTBEHHBIX
KM3HEHHBIX IIJJAHOB; OTHOIICHUS K TPO()ECCHOHATBLHOW JEATENIbHOCTH KaK BO3MOXKHOCTH
y4acTusi B pEHICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIMOHATBHBIX
pooJIEeM.

MeTanpeameTHblie pe3yJabTaThI:
Pezynamuenuvie ynueepcanvhble yueoHvle 0elicmeus
Yuawuiica nayuumcs:

- CAaMOCTOSITEJIBHO OIPENENATh LEIU JEATEIbHOCTH M COCTAaBJIATh IUIAHBI JESITEIBHOCTH;
CaMOCTOATENIHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAEATEIBHOCTD;

- BIQJICHUIO HAaBBIKAMU IMO3HABATEIHHOU peiieKCHU KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBHUA U
MBICJIUTENIbHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBaHWM, 'PaHUI] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX [T03HABATENIBHBIX 33724 U CPEICTB UX JTOCTHKECHUS.

Yuawuiicsa nonyuum 6osmoorcnocme Hayuumvca.:

- HCIIOJB30BATh BCE BO3MOXKHBIE PECYPCHI Ul JOCTUKEHUS IOCTABICHHBIX LIEJIEH U pealn3alun
TUTAHOB JESITENFHOCTH; BEIOMPATh YCIIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

- HCIIONIb30BaTh CPEJACTBA MH(POPMALMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TexHonorui (manee - UKT)
B PEIICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTaHU3allMOHHBIX 3a7ad C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MAaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TIPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

- CaMOCTOSITEJIBHO OLIEHMWBATh M NPUHUMATh PEIICHMs], ONPEACISIONIME CTPATETHUIO TIOBEACHUS, C
YYETOM I'PaKJIaHCKUX U HPABCTBEHHBIX LIEHHOCTEM.

Ilo3nasamenvHole ynusepcaivHle yueOHble 0eiicmeus
Yuawuiica nayuumcs:

- CaMOCTOSITENTbHOM  HMH(OPMAIIMOHHO-TIO3HABATENIFHONW  JICATEIIbHOCTH, BJIAJIETh HaBBIKAMH
MoNlyuyeHus: HeoOxoaumoi uH(OpMalnMu, OpPUEHTHPOBATHCS B PA3NMYHBIX HCTOYHHKAX
MHPOPMAILIUU, KPUTHUECKH OLEHHBATh M HMHTEPIPETUPOBATh MH(OPMAIHIO, MOIYyYaeMylo M3
pa3IMYHBIX UCTOUYHUKOB;

- BJAJETh HAaBbIKAMU IIO3HABATEJIbHOM, y4eOHO-HUCCIIEI0BATENBCKON U POEKTHOW JIEATEIbHOCTH,
HaBbIKAMU pa3pelIeHus IpoOieM; CaMOCTOSTEIbHOMY MOMCKY METOJIOB PELICHHs TPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIU4YHbIX METOIOB [TO3HAHHUS.

Yuawuiica nonyuum 6osmoorcnocms:
- TPOBOAMTH KIacCU(PUKAINH, JJOTUIECKHEe 000CHOBAHUS, TI0KA3aTEIbCTBA;
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- TPUMEHATh WHIYKTUBHBIE M JCIYKTUBHBIE CIOCOOBI pacCyXICHWUW, BHIETh pa3IHYHBIC
CTpaTervy PelIeHHs 3a/ad;

- OBJaJIeTh OCHOBHBIMU CIIOCOOAMU MPEICTaBICHUS U aHAIM3a CTATUCTUYECKUX JIaHHBIX, HAINYHE
NPEJCTAaBICHUH O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pPEATbHOM MHPE W O pa3IHIHBIX
croco0ax uX U3y4eHHs, O BEPOSATHOCTHBIX MOJIEIISX.

Kommynuxamuensle ynusepcaivhoie yueoHvle 0eiicmeus

Yuawuiicsa nayyumcs:

- TMPOAYKTUBHO OOIIATBCS ¥ B3aMMOJCHCTBOBAaTH B IPOIECCE COBMECTHOW JIEATEILHOCTH,
YYUTHIBATh MO3UIIUU APYTUX YIYACTHUKOB JESTENbHOCTH, Y((EKTUBHO pa3periaTh KOH(DIUKTHI,

- BIAJCTh SI3BIKOBBIMH CPEJICTBAMH - YMEHHWIO SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOKO TOYKY
3peHHUs, UCTIOJIb30BaTh aICKBATHBIC SI3IKOBBIE CPECTBA.

Yuawuiicsa nonyyum 6o3moorcnocme Hayuumsca:

- KOHTpPOJIUPOBATh, OCYIIECTBIIATH KOPPEKIIMIO, OLIEHUBATh JACUCTBUS MapTHEPA, C JOCTATOUYHOM
MOJTHOTOW ¥ TOYHOCTBIO BBIPAXKATh CBOM MBICIIH.

IIpeaMeTHble pe3yJbTaThl OCBOCHHUS Kypca MaTeMaTHKH Ha YIIyOJCHHOM YpOBHE
OPUECHTHUPOBAHBl TNPEUMYIICCTBEHHO Ha TIOATOTOBKY K TIOCIEAYIONIEMYy MpodeccHoHaTbEHOMY
00pa30BaHMIO, Pa3BUTUE WHAWBUIYAIBHBIX CIOCOOHOCTEH o0yuaromuxcs myTéM Oosiee riry0oKoro,
YeM 3TO MpelycMaTpuBaeTcst 0a30BBIM KypCOM, OCBOSHHSI OCHOB HayK, CHCTEMAaTHYCCKUX 3HAHUN U
CHoco00B EHCTBUH, MIPUCYIIUX JAHHOMY Y4eOHOMY MpeMETY.

10 kaace

DJIeMEeHThl T€OPHU MHOKECTB U MATEMATHYECKOMH JOTHKH

Yuawuucsa nayuumces:

—CBOOOJHO ONEPUPOBATH' MOHATUAMHU: MHOXKECTBO, MYCTOE, KOHEYHOE M OECKOHEUHOE
MHO>K€CTBA, PJIEMEHT MHOKECTBA, TOJJMHOXKECTBO, NepeceuyeHne, 00beAUHEHUE U Pa3HOCTD
MHOECTB;

— MPUMEHATh YHUCJIOBBIE MHOXECTBA Ha KOOPIWHATHOW MPSIMOM: OTpPE30K, HHTEPBAI,
NOJYyHUHTEpPBaJ, MPOMEXKYTOK C BBIKOJOTONH TOYKOW, Tpaduueckoe MpeacTaBIeHUE
MHOXECTB Ha KOOPAUHATHON TIOCKOCTH;

— MPOBEPATH NPUHAAIEKHOCTH HIEMEHTa MHOXKECTBY;

—HaxoJHUTh IIepeceueHrne W OOBECIWHCHHE MHOXXECTB, B TOM YHCIE MpPEACTaBICHHBIX
rpaduyecKky Ha YUCIOBOM MPSAMOM U Ha KOOPAMHATHOM MIJIOCKO CTH;

—3a/laBaTh MHOXKECTBA TEPEUYHMCICHHEM U XapaKTEPUCTUYECKHUM CBOWCTBOM; OIIEPHPOBATH
MOHATHUSIMH: YTBEPKJCHHUE, OTPUIIAHUE YTBEPKICHUS, ICTUHHBIC U JIOKHBIE YTBEPKIACHUS,
NpUYUHA, CIEJCTBUE, YACTHBIA cllydail 0OIIETO YTBEpXICHUS, KOHTPIIPUMEpP; MPOBOJUTH
JI0Ka3aTelbHbIe PACCYXKICHHS 1JIsI 000OCHOBAHUS UCTUHHOCTU YTBEPKACHUH.

Yuawuiicsa nonyyum 6o3moorcnocme Hayuumsca:

—onepuposams NOHAMUEM OnpeodeseHus, OCHOBHLIMU 8UOAMU OnpedeseHUll U meopem,

—HNOHUMAMb CYMb KOCBEHHO20 00KA3amelbCmea

—onepupoeamsv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHONCECMEA,

—NPUMEHAMb Memo0 MamemMamudeckou UHOYKYuu 015 NPOBeOdeHUsl PACCYHCOeHULl U
00Ka3amenbCcme npu peuleHuu 3a0ad.

B noBceHeBHOIi *KM3HU U NMPU U3YUYEHUH IPYTUX NpPeIMeTOB

Yuawuiicsa nayyumcs:

—MHCHOJb30BaTh YHUCIOBBIE MHOXXECTBA HAa KOOPAMHATHOM NPSIMOM M HAa KOOPIAWHATHOU
MJIOCKOCTH IS OMTMCAaHUS pealbHbIX MPOILECCOB U SBJICHUN;

—TMpPOBOANTH JOKa3aTeNbHBIC PACCYKICHUS B CHTYallUsX IOBCEIHEBHOW JKH3HH, NPHU
peLIeHNH 3a7a4 U3 IPYTUX MPEeIMETOB.

'3nech U nanee — 3HATH ONpEACNiCHUE MOHITHS, 3HATh U YMETh JIOKa3hIBaTh CBOM CTBA (IIPU3HAKU, €CITH
OHM €CTb) IMOHATHUS, XaPaKTEPU30BATh CBSI3U C JAPYTMMHU MOHSTUSMU, MPEICTABIS OJHO MOHATHUE KaK YacTh
LEJIOCTHOTO KOMIUIEKCA, UCIOIB30BATh MIOHITHE U €TO CBOMCTBA MPHU MPOBEICHUN PACCY>KACHUH, T0Ka3aTENbCTB,
PpEILLCHUH 3a]1aY.



Yuawuiicsa nonyyum eosmoorcnocme Hayuumuca:

—UCNONb3068AMb  MEOPEMUKO-MHONCECMBEHHbIU  A3bIK U A3bIK  J02UKU  OJiA
ONUCAHUA  PealbHblX Npoyecco8 U AGNEHUl, Npu pewleHuu 3a0ay  Opyux
VUeOHbIX NpeomMemos.

Yucaa ¥ BhIpaKeHUs

Yuawuucsa nayuumces:

—CBOOOJTHO OMEPUPOBATh MOHITUAMHU: HATypadbHOE YHCIO, MHOXECTBO HATypaJbHBIX
quCcel, 1[eJI0€ YHUCI0, MHOXKECTBO IEbIX YHCel, OOBIKHOBEHHAs Ipo0b, AecsITUYHAS POOb,
CMEIIaHHO€ YHUCJIO, palUMOHAIbHOE YHCIO, MHOXECTBO pAallMOHAIBHBIX  YHCEI,
UppAIMOHAIILHOE YHCIIO, KOPEHb CTENEeHHW N, JCHCTBUTEIBHOE YHCJIO, MHOMXECTBO
JNEUCTBUTEIBHBIX YHCEN, TEeOMETpUYECKass WHTEepIpeTaluss HaTypaldbHBIX, [EIbIX,
palMoHaTbHBIX, TEUCTBUTEIbHBIX YUCEIT,

—TMOHUMATh U OOBSICHITH PAa3HUIY MEXIYy MO3UIMOHHOW M HEMO3UIMOHHOU CcucTeMaMu
3alMCH YUCEJT,

—TMEepPEeBOJUTH YHUCIIA U3 OJTHON CHUCTEMBI 3aNIUCHU (CUCTEMBI CUUCIECHUS) B JAPYTYIO;

— 10Ka3blBaTh M WCMOJb30BAaTh MPU3HAKU JAEIMMOCTH, CYMMBI W TIPOHM3BEIACHUS TIPH
BBITIOJTHEHU U BBIUKMCICHUIN U PEIICHUU 3a]a4;

— BBIMIOJIHATh OKPYTJIEHHWE pAaIlMOHAJIbHBIX W HUPPANUOHAIBHBIX YHCET C 3aJaHHOU
TOYHOCTBIO;

— CpaBHUBATH JICHCTBUTEIbHBIC YUCIIA PA3HBIMU CTIOCO0AMU;

— YIOPSIAOYMBATh YKCIA, 3aMMCAaHHbIE B BUAE OOBIKHOBEHHOW M AECITUYHOUN ApoOu, yucia,
3allUCaHHbBIC C MCIOJIB30BaHUEM apU(PMETHUYECKOTO KBAaJAPATHOTO KOPHS, KOPHEHW CTENEHHU
0oJIbIlIe BTOPOH;

—mHnaxoautb HOJl u HOK pa3nbiMu cmoco6aMu U UCMOJNIB30BaTh UX MPU PEILICHUH 3aaY;

— BBITIOJTHSITH BBIYMCIICHUS u npeoOpa3oBaHus BBIPAXKECHUH, coJepxKaumux
JNeVCTBUTENBHBIC YHCIIA, B TOM YHCIIE KOPHHU HATYPaJIbHBIX CTCIICHEH;

— BBIMIOJIHATh ~ CTAHJAPTHBIE  TOXXKJIECTBEHHBIE MPEOoOpa3oBaHUS  TPUTOHOMETPHUYECKUX,
morapuMUIECKUX, CTETICHHBIX, HPPAIIMOHATBHBIX BBIPAKECHUH.

Yuawuiicsa nonyyum eosmoorcnocme Hayuumuca:

— 80000HO Onepupo8amsb YUCIOBbIMU MHONCECNBAMU NPU PeUleHUU 3a0al,

—NOHUMAMb NPUYUHBL U OCHOBHbBLE UOEU PACUUPEHUS YUCTOBLIX MHO HCECNE,

—81a0emb OCHOBHbIMU NOHAMUAMU MeEOPUU 0eAUMOCMU NPU PeueHUU CMaHOapMHbIX
3a0auy;

—umemsb 6a308ble NPeOCMABIEHUS O MHONHCECnEe KOMNIEKCHbIX YUucel,

—CB80000HO  BLINOIHAMb  MONCOECMBEHHblE — NPeoOPA306aAHUA  MPUSOHOMEMPUUECKUX,
N102apUGMUYECKUX, CMENeHHbLX 8blPANCEHUT;

—gnademv popmynot 6unoma Horomona,

—NnpuMeHsmsb Npu peuweHuu 3a0ay meopemy o0 JauHeuHom npeocmasievuu HOJ],
Kumaiickyio meopemy 06 ocmamxkax, Manywo meopemy Pepma,

—NpUMeHAmMb NpuU peuleHuu 3a0ad MeopemuKo-yuciosvle QYHKYUU: YUcio U cymmda
OJenumeneil, pyHkyuio direpa,

— npuMeHAms Npu peuwleHuu 3a0ay yenHvle OpoOU, MHO20YNEeHbl C OeUcCmeUmeIbHbIMU U
yenvimu Kodghpuyuenmamu;

—egnademv NOHAMUAMU: NPUBOOUMbLE U HENPUBOOUMbLE MHO20ULEHbl, NPUMEHAMb UX NPU
peuweHuu 3a0ad;

—npumenams npu peuwieHuu saday OCHOGHYIO meopeMy anzebpvl; npocmetuiue GYyHKYuu
KOMNIEKCHOU nepeMeHHOl KaK ceomMmempuieckue npeodpa3oeanus.

B noBceHeBHOM KM3HU ¥ NPU U3YYEHUH JPYTHX NMpPeIMeTOB
Yuawuiicsa nayyumcs:

— BBITIOJIHATh U OOBSACHATH PE3YyJbTATHl CPAaBHEHHS PE3YyJIbTATOB BHIYMCICHUM TPH PEIICHUU
MPaKTHYECKUX 3aJad, B TOM UHCJIE NPUOMMKEHHBIX BBIYMCICHUN, HMCIHONb3Ysl pa3HbIE
CIocoObl CpaBHEHUI;



— 3aMUChIBAaTh, CPABHUBATH, OKPYTJISITh YUCIOBBIC JAHHBIC;

— HCTIOJIb30BaTh PealibHbIC BEIMUYMHBI B PA3HBIX CUCTEMAaX U3MEPEHHUS;

— COCTaBJISITh M OIICHUBAaTh Pa3HBIMU CIIOCOOAMU YHCIIOBBIC BBIPAKCHHS IPU PEHICHUH
NpaKTUYECKUX 3a7ad U 3a7a4 U3 APYTHX YUeOHBIX MPEIMETOB.

YpaBHeHUS M HEPABECHCTBA

Yuawuucsa nayuumces:

— cBOOOJIHO ONEPUPOBATH MOHATUSAMU: YPaBHCHHUE; HEPABCHCTBO, PABHOCUIIbHBIC YPABHCHUS U
HEPABCHCTBA;, YypaBHEHHWE, SBJAIONICECS CICACTBHEM JPYTroro ypaBHCHHS; YpaBHCHWUS,
PaBHOCWJIBHBIC HA MHOXKECTBE; PABHOCHUJIbHBIC TPeoOpa3oBaHus YPaBHCHHUIA;

— pemiaTh pa3Hble BUIAbl YPABHECHHH M HEPABEHCTB M MX CHCTEM, B TOM YHCJIE€ HEKOTOPBIE
YpaBHEHUS TPEThEH M YETBEPTOM CTEICHEH, TPOOHO-PAIMOHAIbHBIC U UPPAIIMOHAIBHBIC;

— OBJIaJIETh OCHOBHBIMHM THIIAMH ITOKA3aTEAbHBIX, JIOTapUPMUUYECKUX, HPpaI[HOHAIbHBIX,
CTCICHHBIX YPaBHCHHI M HEPAaBEHCTB M CTAHJAAPTHBIMU METOJAaMU HUX pPEHICHUH U
NPUMEHSTh UX MPHU PEIICHUH 3a/a4;

— NPUMEHATH TeopeMy be3y K peleHuo ypaBHCHU;

— MPUMEHATH TeopeMy Buera 1jis pereHnst HEKOTOPBIX YPaBHEHHI CTETICHH BBINIE BTOPOIA;

— [OHUMAaTh CMBICJ TEOPEM O paBHOCWIBHBIX M HEPABHOCHUJIBHBIX MPEOOpa30BaHUIX
ypaBHCHUN M YMETh MX JIOKa3bIBaTh;

— BJIQJICTh METOJAMHU pCIICHHUS ypPaBHCHUW, HEPABEHCTB M WX CHUCTEM, YMETh BBIOUpATH
METOJl peHieHUs U OOOCHOBBIBATH CBOW BBHIOOpP; HMCIIOIB30BATH METOJ] HWHTEPBAIOB IS
pelleHUusT HEPaBEHCTB, B TOM YHCJC JAPOOHO-pAllMOHAIBHBIX W BKJIIOYAIOIUX B CeOs
HUppaIMOHAIbHBIC BBIPAKCHHUS,

— pemath anreOpanvyecKkue YpaBHCHHS M HEPABEHCTBA M HX CHUCTEMBI C IapaMeTpaMu
anreOpandecKuM U rpaGUUICCKUM METOJAaMH; BJIaJeTh Pa3HBIMA METOJaMH J0Ka3aTeabCTBa
HEPaABCHCTB; PeIllaTh YPAaBHCHUS B LIEJIBIX YHCIIAX;

— n300pakaTh Ha IJIOCKOCTH MHOYECTBA, 3a/JaBacMble YPaBHCHHUSMH, HEPaAaBEHCTBAMH M HX
CHCTEMaMU;

— cBOOOJIHO HCIIOJB30BaTh TOXJIECTBCHHBIE MPeoOpa3oBaHUs MPH PEHICHHH YPaBHCHUU W
CUCTEM ypaBHCHUH.

Yuawuiics nonyuum 603moocnocmos Hayuumscsi:

—C80000HO onpedensmv Mun U GvlOUpamv Memoo peuleHuss NOoKA3amejlbHblX U
no2apupmuueckux — ypasHeHutli U  HepA8eHCMmS8,  UPPAYUOHANbHLIX — YPABHEHUl U
Hepagencma, mpuecoHoOMempuyeckKux ypasHeHull U HepageHcma, ux cucmem,

—80000HO pewams cucmemol TUHEUHLIX VYPAGHEHUIL,

—pewams OCHOBHbIE MUNbL YPABHEHUL U HEPABEHCME C NaApaAMempamu;

—npumeHsmv npu peuwrenuu 3a0a4 Hepagerncmaa Kowu - Bynskosckoeo, bepuynnu.

B noBceaHeBHOIi JKM3HU U NMPU U3YUYEHUH JPYTHX NPeIMeTOB
Yuawuucsa nayuumces:

— COCTaBJIAITh M pEIIaTh yPaBHCHHs, HEPABCHCTBA, WX CHUCTEMbl MpPH PEIICHUH 3a7a4 W3
JIPYTUX y4eOHBIX MPEIMETOB;

— BBITIOJTHATH OLICHKY MPaBIONO00Us PE3yIbTaTOB, MOJIYYAaEMbIX MPH PEIICHUH Pa3TUYHBIX
ypaBHCHUH, HEPABEHCTB M WX CHUCTEM, MPH PEIICHUHW 3aJad M3 JPYyTHX Y4eOHBIX
PEAMETOB;

— COCTaBIIATh W pEIIaTh YPaBHCHHUS W HEPABCHCTBA C MapaMeTpaMy IPH PEIICHHH 3aaad U3
JIPYTHUX YYEOHBIX MPEIMETOB;

— COCTaBJISATh YPaBHEHHE, HEPABEHCTBO WIIM UX CHCTEMY, OMKCHIBAIOIINE PEalTbHYI0 CHTYAIHIO
VI TIPUKIIAHYO 33/1a4y, HHTEPIPETUPOBATh MOJYyUCHHBIC PE3YJIbTATHI,

— HCITOJIB30BaTh MPOrPAMMHBIC CPEACTBA MPHU PEIICHUH OTACIbHBIX KJIaCCOB YpPaBHEHHH W
HEPABCHCTB.

DyHKIUMN

Yyawuiica nayuumcs:
— BJIaJICTh TOHITHSAMH: 3aBHCHMOCTb BEIWYUH, (YHKIUSA, apTyMEHT W 3Hadye HHC (GYHKIIHH,
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o0JacTh omnpeneseHnus U MHOXECTBO 3HAUCHMH (YHKIMHU, TpaduK 3aBUCUMOCTH, Trpaduk
GyHKIUU, HYIW QYHKIHH, MPOMEXYTKH 3HAKOMOCTOSHCTBA, BO3pacTaHUE Ha YHUCIOBOM
IPOMEXYTKe, YObIBAaHHE HAa YHCIOBOM MPOMEXKYTKE, HAauOoJIbIIee 1 HaUMEHbIIee 3HAUCHU S
GYHKIMU Ha YUCIOBOM MPOMEXKYTKE; YMETh IPUMEHATH 3TU MOHSATHUS MPU PELICHUH 3a/1a4;

—BJIaJIeTh TOHSATHEM: CTeNeHHass (QYHKIHSA; CTPOUTh €€ TpaduKk M yMeTb IPUMEHSTH
CBOICTBA CTeNEHHON (QYHKIMU MPU pEUICHUH 3a/1a4;

—BJIaJIeTh MOHATUAMU: TOKa3aTelbHass (DYHKIUSA, HPKCIOHEHTA; CTPOUTH UX rpaduku U
YMETh IPUMEHATH CBOWCTBA MOKAa3aTENbHONU QYHKINYU MPU PEIICHUHU 3a/1a4;

—BJaJeTh NOHATHEM: Jorapudmuueckas QyHKUHUSA; CTPOUTh €€ TrpaduKk U yMETb
MPUMEHSTh CBOWCTBA JiorapupmMuueckoi pyHKINHU MPU pELICHUH 3a/1a4;

— BJIaIETh MOHATHEM: 00paTHas QYHKIUS; IPUMEHATh 3TO MOHATHE NIPU PEIICHUU 3a7aY;

— NPUMEHSATh IPU PELICHUH 3a]1auy CBOWCTBA QYHKIHI: YETHOCTh, OTPAaHUYEHHOCTb;

— MPUMEHATH NPH PEUICHUU 3a7ad peodpa3oBaHus TpapuKoB QyHKIUNH;

—BJAaJeTh  MOHATHUSIMU:  YHUCIOBBIE  TMOCJIENOBATENbHOCTH,  apudmerndyeckas U
reoOMeTpUUYECKas IPOrPECCUH;

— MOPUMEHATh MpPHU pPEUIeHUHU 3aJady CBOMCTBAa M TMpPHU3HAKU apUPMETHUUYECKOH U
reOMETPUUYECKOU MTPOrPECCUN.

Yuawuiics nonyuyum 6o3modicnocmo Hayuumoca.:

—61a0emv NOHAMUEM: ACUMNMOMA, YMemyb €20 NPUMEHAMb NPU peuleHuu 3a0ay.

B noBcexHeBHOH KU3HU M NIPU U3YYEHHUH APYIrUX Y4eOHBIX IPEeAMETOB
Yuawuiica nayyumes:

—omnpeaenarh o rpaukaM U HCIOJb30BaTh JJs PEUIEHHS MPUKIAJHBIX 3aj]lad CBOMCTBa
pea’lbHBIX TPOLECCOB M 3aBUCUMOCTEH (HamOoNbIIME M HaMMEHbIIWE 3HAYCHUS,
MPOMEKYTKH BO3pacTaHUs U yObIBaHUS, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, aCUMITOTHI, U T.
I.), UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW IMPAaKTUYECKON CUTYalLlNH.

TexcToBBIC 321a4U

Yuawuiica nayyumes:

— pemars pa3Hble 3a/1a4u MOBBIMIEHHOW TPYIHOCTH;

— aHAJIM3UPOBATh YCJIOBUE 3aJaud, BHIOMPATh ONTHMAJbHBIII METOJ peIIeHHs 3aJayH,
paccMaTpuBasi pa3IMYHbIE METOMBI;

— CTPOUTH MOJIENIb PELICHHUs 3a/laui, POBOJUTH J10KA3aTEJIbHbIE PACCYXKIEHUS IPU PEIICHUU
3aJ1a4u;

— aHaJIM3UPOBATh W MHTEPIPETUPOBATH IIOJYYEHHbIE PEHIEHUS B KOHTEKCTE YCIIOBUS
3a7layu, BBIOUPATh pElIeHUs], HE MPOTUBOpEUAIINe KOHTEKCTY;

— NepeBOAUTh MpPHU pEIICHHH 3aJauyu MH(OpMaIuio U3 OJHOH (GOpMBI 3alUCH B APYTYIO,
HCIOJIb3YS NMPU HEOOXOJUMOCTU CXEMBI, TaOIUIBl, Tpad KU, AUArPaAMMBbI.

B noBceaHeBHON KM3HU U NIPU U3YYEeHHUH APYIrUX NpeIMeTOB
Yuawuucsa nayuumces:
— peuaTh TpakTUYECKUE 3a/a4y U 3aa4u U3 APYTUX IPEIMETOB.
I'eomerpus
Yuawuiica nayyumes:

— BJIaJIETh T€OMETPUUYECKUMH MOHATUSMU IPU PEIIEHUU 3a7ad U MPOBEJCHUM MaTeMaTHYEeCKHX
paccyKJIeHU;

— CaMOCTOATEIbHO (POPMYJIUPOBATH ONPEACIEHUSI TeOMETPUUECKUX (UTYp, BBIABUTATh TUIIOTE3bI
O HOBBIX CBOMCTBaxX M NpU3HAKaX IeOMeTpUUYecKUX (GUryp u oO0OCHOBBIBATH WIJIM ONpPOBEPraTh
ux, o0o0uaTh WIM KOHKPETU3UPOBATh PE3yJIbTaThl Ha HOBBIX Kiaccax (UIyp, MPOBOJIUTH B
HECIJIOKHBIX CTyYasx KIacCUPHUKAIMIO (PUTYD IO pa3IUuIHBIM OCHOBAHUSIM;

— HCCIIeIoBaTh YEpPTEeKU, HU3BIEKaTh, HHTEPIPETUPOBATH U INpeoOpa3oBbIBaTh HH(GOPMALHIO,
IIPEJICTAaBIICHHYIO Ha YEepTEkKax;

— pemare 3aJa4l F€OMETPUYECKOIO COJEpKaHUs, B TOM 4YMCIIE B CHUTyalUsX, KOrJa ajarOpuTM
peleHus He cJexyeT SBHO U3 YCJIOBHUS, BBINOJHATH HEOOXOMUMBIC Ul DPELICHUs 3a7add
JIOTIOJTHUTENbHBIE TIOCTPOEHUS, UCCIIEI0BAaTh BO3MOXKHOCTh IIPUMEHEHUS TeopeM U QopMyJT JUIs
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pelIcHHS 3a/1a4;

— (hopMyTMpOBaTh U JTOKA3bIBATH TEOMETPHUCCKUE YTBEPKICHHUS,

— BJIQJICTh TIOHATHSIMHU CTEPCOMETPHUH: MPU3Ma, apaUICIICUIe], THPAMUIA, TETPAdIP;

— (hopMyTpOBaTh aKCHOMBI CTEPEOMETPHHM U CIICACTBUAX M3 HUX W yMETh NMPUMEHSATh UX PHU
pCIICHUH 33]1aY;

— CTPOHUTh CEYEHHS MHOTOTPAHHMKOB C HCIOJB30BAHUEM PAa3IHYHBIX METOJOB, B TOM YHCIIE U
METO/Ia CJIC/IOB;

— BIIQJIETh TOHSITHEM O CKPEIIMBAIOIINXCSA MPSMBIX B MPOCTPAHCTBE W YMETh HAXOAWUTh YrOJN U
paccTosiHUE MEKIY HUMU;

— MPUMEHATH TEOPEMBI O MAPAIICILHOCTH MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE MPH PEIICHUN
3aj1ay;

— MPUMEHSATH MapauIeIbHOE MPOSKTUPOBAHKE T H300paxkeHus: QUryp;

— MPUMEHSATH MEPICHINKY/ISIPHOCTH MPSAMOU U IJIOCKOCTH TIPU PEIICHUY 3a/1a4;

— BIIQJIETh TMOHATHSAMH OPTOTOHAILHOE MPOEKTHPOBAHUE, HAKIIOHHBIE M WX IMPOEKIUH, YMETh
NPUMEHSTh TEOPEMY O TpeX MEPIIECHANKYJIIpax MNPy PEIICHUH 3a/1a4;

— BIIQJIETh TOHATHSIMH PAaCCTOSHUE MEKAY (QUTypaMd B MPOCTPAHCTBE, OOLIHI MEPIEHIUKYIISP
JIBYX CKPEIIUBAIOLIUXCS MPSAMBIX U YMETh MPUMEHSTh MX TPHU PEIICHUH 33]1a4;

— BIIQJIETh MOHITHEM YTOJI MEKIY MPAMON U IIOCKOCTHIO U YMETh IMPUMEHSTH €0 MPH PEIICHUN
3ajay;

— BIIQJIETh TOHATHUSAMH JIBYTPAHHBIA YO, YrOJl MEXIy IUIOCKOCTSIMH, IEPIECHINKYIISIPHBIC
TUIOCKOCTH M YMETh IPUMEHSITh UX TIPU PEUICHUU 3a/1a4;

— BIIQJIETh MOHATHSAMH MPHU3MAa, MapajuIeiIeuIe W IPUMCHITh CBOMCTBA Mapailieienuneaa mpu
pCILICHUH 33]1aY;

— BIIQJIETh TIOHATHEM TPSIMOYTOJIbHBIN MapajlIC/ICIHUIIe ] ¥ TPUMEHSITh €r0 IPU PEIICHUH 3a/1aY;

— BJIQJICTh TOHATHSIMH MUPAMUA, BUIBI TMHPAMHJI, DJIEMCHTBHI MPABWJILHOW MHUPAMHIbI U YMETh
NPUMEHSTH WX MPH PEIICHUHN 3a7a4;

— (opmynupoBaTh Teopemy Ditsiepa, BIaAeTh MOHATHEM MTPABUIBLHBIX MHOTOIPAHHHUKOB;

— BIIQJIETh TOHSTHEM ILIOMIAH MOBEPXHOCTEH MHOTOTPAHHHUKOB W YMETh HPUMEHSTH €ro Mpu
pCIICHUH 33]1aY;

— BIIQJIETh TIOHATHIMH 00bEeM, 00bEMbI MHOTOTPAHHUKOB U TIPUMEHSTh UX MIPU PEIICHNH 3a1a4.

Yuawuiica nonyuut 6o3modrcHocme Hayyumoca:

— 81a0emb NOHAMUEM 2eOMempUYecKUue MeCma moyex 8 NPOCMpaHcmee U ymems NPUMEHMb Ux
0J1s peutenus 3a0au;

— npumMeHsams 0Ji peweHus: 3a0ay C8OUCMBA NIOCKUX U 08VZPAHHBIX Vell08, MPEeXepaHHo20 yald,
meopemyvl KOCUHYCO8 U CUHYCO8 O]l MPeXSPaAHHO20 Yald;

— 61a0emb noHsmuemM NepneHOUKYIAPHOe CeueHue NPU3MbL U YMemb NPUMEHAMb €20 NpU peteHuu
3a0au;

— 81a0emb NOHAMuUEM 0 08OUCHEEHHOCU NPABULLHBIX MHO20SPAHHUKOS,

— 61a0emb NOHAMUAMU YEHMPAIbHOe U NapalielbHOe HPOeKmuposanue u NpuMeHAms ux npu
NOCMPOEHUU CedeHUll MHO202PAHHUKO8 MemOoOOM NPOEeKYUll,

— 61a0emb NOHAMUAMU O PA38epmKe MHO202PAHHUKA U Kpamuatiuem Nnymu HaA NO8epXHOCMU
MHO20CPAHHUKA,

— 61a0emb NOHAMUAMU O MPEXSPAHHOM U MHO20SPAHHOM Yelle U NPUMEHAMb C80UCMEA NIOCKUX
Vell08 MHO20ZPAHHO20 Veld Npu peueHuu 3a0ay,

— yMemb peuams 3a0ayu Ha NI0CKOCMU Memooamu Cmepeomempuu;

—yMemb npuUMeHsImb opMyibl 00beM08 NPU peulenu 3a0ad.

B noBceHeBHOIT ;KM3HU M PU U3YYE€HHH IPYTUX NPEAMETOB
Yuawuucsa nayuumces:

— COCTaBJISITh C UCIOJIb30BAHUEM CBOMCTB F€OMETPUYCCKUX (PUTYp MATEMATUYCCKHE MOJCIH IS
pelieHus 3a1ad MPaKTHYECKOrO XapakTepa M 3a7ad M3 CMEXHBIX AWCIHUIUINH, HCCIIEI0BATh
MOJTYYCHHBIC MOJICJIA ¥ HHTEPIIPETUPOBATH PE3yJIbTaT.

HcTopusi M MeTOJIbI MATEMATHKH




Vuawuiica nayuumcs:

— MMETh MPEACTaBICHNUE O BKJIAJ€ BBIIAIOMUXCS MAaTEMAaTHKOB B Pa3BUTHE HAYKH;

— IMOHUMAaTh POJIb MATEMATHKH B pa3BuTuu Poccuu;

— WCMOJB30BaTh OCHOBHBIE METOIBI JJ0KA3aTeIbCTBA, MPOBOJUTH JOKA3aTEIbCTBO W
BBITIOJTHATH ONPOBEPIKCHHCE;

— MPUMEHATh OCHOBHBIC METOJIbI PEHICHHUS MaTeMaTHYECKMX 3ajJad; Ha OCHOBE
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC XapaKTEPU30BaTh KPACOTY U COBEPIICHCTBO
OKPY’KaoIlero MUpa M MPOU3BEACHHI UCKYCCTBA;

— NPUMEHSTh TMPOCTEUIINE TMPOrPAMMHBIC CPEJICTBA W 3JICKTPOHHO-KOMMYHH KAIlHOHHBIC
CHUCTEMBI TIPH PEHICHUHA MaTEMaTHYCCKUX 3ajad;

— MMOJIb30BAThCS MPHUKIATHBIMUA MPOTPAaMMaMUd W TPOTrpaMMaMU CHUMBOJIBHBIX BBIYHCICHHM
JUTSL UCCTICIOBAHUS MAaTEMATHYECKUX 00BEKTOB.

Vuawuiics nonyuum 603MOMCHOCb HAYYUMBCL:

—  NpuUMeHAmMb MamemMamuuecKue 3HAHUSL K UCCIE008AHUID OKPYICAOUE20 MUpda

(MoOenupoganue GuzuiecKux npoyeccos, 3a0auu IKOHOMUKU).

11 xknace

DyHKIUMN

Yuawuiicsa nayyumcs:

— BIIaJICTh TOHATHSMH: 3aBUCHMOCTh BEJIMYHWH, (DYHKIHS, apTyMEHT W 3HauyeHHUE (PyHKIIHH,
o0IacTh OmpenesieHUuss U MHOXKECTBO 3HAaueHHH (QyHKIHWHU, rpadUK 3aBUCUMOCTH, Tpaduk
GyHKIUU, HYIW (QYHKIHH, MPOMEXYTKH 3HAKOMOCTOSHCTBA, BO3pacTaHUE Ha YHUCIOBOM
MPOMEXYTKe, yObIBaHHE Ha YHUCIOBOM IMPOMEKYTKE, HAMOOIbIlIee U HANMEHbBIIEe 3HAUCHUS
GYyHKIMM Ha YHCIOBOM INPOMEXYTKe, Mepuoauyeckas QyHKUHsS, Nepuoi, 4YE€THas H
Heu€éTHas PyHKIIMU; YMETh IPUMEHATH 3THU MOHSITHS MPHU PEUICHUU 3a]1a4;

— BIIAZIETh TIOHSATHEM: TPUTOHOMETpUUYECKHE (YHKIMH; CTPOUTh HUX TpaduKu U yMETh
MPUMEHSITh CBOMCTBA TPUTOHOMETPUUYECKUX QYHKIHI MPH peUICHUH 3a/1aY;

— BJIAJIETh MOHATHEM: OOpaTHas QYHKLMSA; IPUMEHITh 3TO MOHSATHE NPU PEIICHUHU 3a/1aY;

— OpUMEHSTh TMPU PEHIeHUH 3a7ad CBOWCTBAa (YHKIUN: YETHOCTh, NEPUOIUYHOCTD,
OTPaHUYEHHOCTb;

— MPUMEHATH NIPU PEIICHUH 3a/a4 npeodpa3oBaHus rpa@ukoB QYHKIUA.

Yuawuiica nonyuum eosmoorcnocmo nayuumoca:

—81a0emv NOHAMUEM: ACUMNIMOMA, YMemb e20 NPUMEHAMb NPU peuleHuy 3a0ay;

— npuMeHAmMb Memoobl peuienus npocmenuux ouggepeHyuanbrvlx ypagHe HUull nepeoz2o u
8MOpP020 NOPAOKOS.

B nmoBcexHeBHOH KU3HU M NIPU U3YYEHUH APYIrUX Y4eOHBIX IPEeAMETOB
Yuawuiicsa nayyumcs:

—omnpeAenarh Mo rpaukaM U HCIOJb30BaTh JJs PEUIEHHS MPUKIAJHBIX 3aj]lad CBOMCTBa
peanbpHBIX TPOIECCOB W 3aBUCUMOCTEH (HauOonbliMe W HaWMEHbBIINE 3HAYCHUS,
MPOMEXKYTKH BO3pacTaHUs U YObIBaHMS, NPOMEKYTKH 3HAKOMOCTOSHCTBA, ACHUMITOTHI,
TOYKM neperuba, mepuoa u T. I.), HHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOMN
MPaKTUYECKOU CUTYyaIUH;

— omnpenensaTh no rpad@ukam NpocTelline XapaKTepUCTHKH MEePUOJMYECKHX IPOIECCOB B
OuoJornu, YKOHOMHUKE, MY3bIKE, PAIMOCBA3H U T. M. (AMIUTUTY1a, IEPUO U T. 11.).

DJeMeHTbl MATEeMATHYECKOr0 AHAIM3a

Yuawuucsa nayuumces:

—BJIaJIeTh TOHATHEM: OECKOHEUHO YyObIBaIOllas TeOMeTpUyecKas MpOrpeccuss U YMeTh
NPUMEHSATH €ro NpH pelleHuu 3aaay;

— OPUMEHSATH JJIs1 pEUICHUs 3a/1a4 TEOPHUIO MPEJEIIOB;

— BJAJEeTh MOHATHUAMU: OECKOHEUYHO OOJbLINE YUCIOBBIE MOCIEAOBATEIBHOCTH U OECKOHEUYHO
Majble YMCJIOBBIE I0CJIEI0BAaTEIbHOCTH; yMETh CpaBHUBATh OECKOHEUHO OonblINE U
OECKOHEYHO MaJjble MOCIe10BaTENIbHOCTH.




— BJIAJeTh MOHITUAMU: TPOU3BOHAS (PYHKIIUU B TOUYKE, MIPOU3BOIHAS (YHKITUH;

— BBIYUCIISITh TPOU3BOJIHBIC IJIEMEHTAPHBIX QYHKIIMH H UX KOMOWHAIIHI;

—ucchnenoBath PyHKIIMU HA MOHOTOHHOCTbD U DKCTPEMYMBI;

— CTpOUTH TPaUKU U MPUMEHATHh UX K PEIICHHIO 3aJ1ad, B TOM YHCJE C IMapaMeTpOM;

—BJaJeTh MOHSATHEM: KacaTelbHas K Tpaduky (YHKIUH; yMeTh MNPUMEHATh €ro Mpu
pelleHNH 3a/1a4;

—BJAAeTh MOHATHSAMH: TepBoOoOpas3Has, OMNpeAcIEHHBIM WHTErpaj; NPUMEHATh TeopeMy
Herotona—IJleitOnuIa u e€ caeacTBus Il perieHus 3a1ad.

Yyawuiica nonyuum 603moxcHOCmb HAYUUMbCA!

—c680000HO 81a0emMb CMAHOAPMHLIM ANNAPAMOM MAMEMAMULECKO20 AHAIU3A O]
BLIYUCTEHUS NPOU3ZBOOHBIX (PYHKYUU OOHOU NepeMeHHOU, C80000HO NPUMEHIMb
annapam mamemamuiecko2o aHaiusza ojs Ucciedo8anus @YHKYuil u NOCMPOeHUs.
epaguxos, 8 mom yucie uccied08anus Ha bINYKIOCMb,

—onepuposams NOHAMUEM NEPBOOOPA3HOU O peweHus 3a0ad, 061a0emb OCHOSHbIMU
ceedenuamu 06 unmeepane Horomona—/letibnuya u e2o npocmetiuux npuUMeHeHusx;

—onepupogams 8 CMAHOAPMHBIX CUMYAYULX NPOU3BOOHBIMU BbLCUIUX NO PAOKOS;

—yMemb NPUMEHAMb NPU peuleHUU 3a0ay C80UCMBA HENPEPLIGHBIX (DYHK YU,

—yMemb NPUMEHAMb NPpU peuleHuu 3a0a4 meopemvl Bellepwmpacca; ymemb 8bINOJHAMD
NPUOIUNCEHHBIE BbIYUCTIEHUS (MEemMOObl peuleHUs YPAGHeHUl, 8bIYUCTIeHUsl ONPedelEHHO20
unmeepania);

—yMemb NPUMEHAMb NPUTLONCEHUE NPOU3BOOHOU U ONpedeléHH020 uHmezpald K
peutenuro 3a0a4 ecmecmeo3Hanusl;

—gnadems NOHAMUAMU: 8MOPAs NPOU3BOOHAS, BLINYKIOCMb epadura Qyukyuu;, ymemo
ucciedosams GYHKYUio Ha 8bINYKIOCHb.

B noBce1HeBHOI »KM3HU U NPH U3YYEHUH IPYTUX YUeOHBIX PEeIMETOB
Yuawuucsa nayuumces:

— pemiaTh MPUKIAAHBIC 3aa4d W3 OuOoNOruu, (U3UKH, XUMHH, DKOHOMHUKH U JAPYTUX
MPEMETOB, CBSI3aHHBIC C HCCIEIOBAHUEM XapaKTEPHUCTHK IMPOIECCOB, WHTEPIPETHPOBATH
MOJTyYCeHHBIEC PE3yIbTATHI.

KoMOuHaTOpHKA, BEPOSATHOCTD M CTATHCTHKA, JIOTUKA U Teopusda rpados

Yyawuiica nayuumcs:

— ONMEepPUPOBATH OCHOBHBIMH OIMCATEIBHBIMU XapaKTePHCTHKAMH YHCJIOBOrO Habopa,
MOHSTUSIMU: Te€HEpalibHasi COBOKYITHOCTh U BBHIOOPKA; ONMEpUPOBATH MOHSATUIMHU: YaCTOTa U
BEPOSITHOCTh COOBITHS, CyMMa M MIPOU3BEJCHUE BEPOATHOCTEH; BBIYHCIATH BEPOSITHOCTH
COOBITHI Ha OCHOBE MOJACYETA YHCIIAa UCXO0B;

— BJIQJICTh OCHOBHBIMH MOHSATHSIMH KOMOWHATOPUKU M yMETh MPUMEHSATH UX IPHU PCIUICHUH
3ajay;

—WMeTh TMpeJcTaBlicHHe 00 OCHOBAaX TCOPHHU BEPOSATHOCTEH;,; HWMETh IMPEJCTABICHHUE O
IUCKPETHBIX W  HENPEPBIBHBIX  CIyYallHBIX BENUYMHAX ©  pacmpeiesieHusiX, o
HE3aBUCUMOCTH CIyYaWHBIX BEJIWYHWH; HMETh NPEACTABICHHE O MaTeMaTHYCCKOM
OKHMJIaHUU U TUCTIEPCUU CITyYailHBIX BETUYUH;

— MMETh TIPEJICTABICHUE O COBMECTHBIX PaCIpeICIICHUSIX CIyJIaiHBIX BEJTUIMH;

— MOHUMATh CYTh 3aKOHA OOJBIIUX YHCET U BHIOOPOYHOT'0 METOJa U3MEPEHUS BEPOSATHOCTEH;

—WMETh TPEJACTABJICHHE O HOPMAJbHOM pacHpeJcICHUH W IMPUMEpax HOPMaIbHO
pacnpenenéHHBIX CITyYailHbIX BEJIUYUH;

— WMETh MPEJICTABICHUE O KOPPEIANHU CIYYaWHBIX BEITHYHH.

Yyawuiica nonyuum 603moxcHoCms HAy4UmMbCa:

—umemsb npedcmasieHue 0 YeHmpaibHOU NpedelbHOll meopeme;

—umems npeocmasieHue 0 BblOOPOUHOM KOIDPuyuenme Kopperayuu u JAUHEUHOL
pezpeccuu;

—umemsb npeocmasienue 0 CMaAmuCmu4eckux 2unomes3ax u nposepKe CmamucmuiecKkoll
2unome3svl, 0 CMmamucmuke Kpumepus u e€ yposHe 3HAYUMOCMU;
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—umems npedcmasiernue 0 C8A3U IMNUPULECKUX U MeopemudecKux pacnpeoenenui;

— umemsv npeocmasienue 0 KOOUPOBAHUU, OBOUYHOU 3ANUCU, OBOULHOM depese;

—681a0emsb OCHOBHBIMU NOHAMUAMU Meopuu 2pagoé (epag, eepwiuna, pebpo, cmeneHbs
gepulunbl, nyms 6 2page) u ymems NPpUMeHAMb UX NPU P euleHulU 3a0ay;

—umemv npedcmasgienue 0 0epesvax u ymems NPUMEHAMb e20 NPU peue Huu 3a0ad,

—@nademsv NOHAMUEM: C8A3HOCMb, YMemb HPUMEHAMb KOMNOHEHMbl C8A3HOCMU NpU
peuteHuu 3a0ay;

—yMemb oCywecmensimos nymu no péopam, 06xo0vl pébep u sepuiun epaga;

—umemsv  npedcmasierue 06 Diunrepogom u lamunemonogom  nymu;  umems
npeocmasierue 0 mpyoHoCmu 3a0adu Haxodxcoernus I amuromonoea nymu,

—61a0emob NOHAMUAMU: KOHEUHble CYEMHble MHOXMCeCmeda,; CUEMmHble MHOJMCeCcmed; yMemb
NPUMEHAMb UX NPU peuleHuu 3a0ad;

— yMemb NPUMEHAMb Memoo0 MameMamuieckot UHOYKYUuu,

—yMemsb npumMeHams NpuHyun JJupuxie npu pewenuu 3a0au.

B noBceiHeBHOI KU3HU U MPHU U3YYEHUH JPYTrUX NpPeIMeTOB
Yuawuucsa nayuumces:

— BBIYUCIISTHh UK OLIEHUBATH BEPOSATHOCTU COOBITUI B pealbHON )KU3HU;

— BBIOWPATh METOIBI IMOJXO/ISIIETO MPEACTABICHU U 00pabOTKU TaHHBIX.

TexkcToBbBIC 321a4U

Yuawuucsa nayuumces:

— peuiaTh pa3Hble 3a/1a4¥ MOBBIMICHHON TPYIHOCTH;

— aHAJTM3UPOBaTh YCJIOBHE 3aJadyd, BBIOMpPATh ONTHMAIBHBIA METOJ pEHICHHS 3aJa4H,
paccMaTpuBasi pa3IMYHbIE METOJIbI,

— CTPOUTH MOJICNIb PEIICHUS 3aJ1aud, MPOBOJUTH JIOKA3aTEIbHBIC PACCYXKICHUS TPU PEIICHUH
3a7auu;

—pemarth 3amadu, TpeOyromme mnepedbopa BapUaHTOB, TMPOBEPKH YyCIOBHH, BBIOOpa
ONTUMAJIBHOTO Pe3yJibTaTa;

— aHAJIM3WPOBATh W WMHTEPUPETUPOBATH IMOJYYCHHBIC pENICHUS B KOHTEKCTE YCIIOBUS
3a7a4d, BBIOUPATh PEIICHUs, HE MPOTHBOPEUAIINE KOHTEKCTY;

— MEepeBOJAUTh MPH PEIICHUH 3aJadyv HHOOpPMAIHIO U3 OJHOW (GOPMBI 3alUCH B JIPYTYIO,
UCTIONIB3YS MPU HEOOXOTUMOCTH CXEMBI, TAaOIHIBI, TPadUKHU, AHATPAMMBIL.

B noBceaHeBHOI KU3HU U MPHU U3YYEHUH JPYTrUX NpeIMeTOB
Yuawuiicsa nayyumcs:
— peuraTh NpakKTUYEeCKUE 33/1a9d U 33/1a4d U3 APYTHX MPEIMETOB.
I'eomerpus
Yuawuucsa nayuumces:

— BJIaJIETh TEOMETPUUYECCKUMH TIOHSATUSMU TIPHU PEIICHUU 3a7a4 U MPOBEICHUH MaTeMaTHYECKUX
pacCyXICHHUI;

— CaMOCTOATEIbHO (POPMYITUPOBATH OMPEACICHUS TEOMETPUUECKUX (UTYP, BBIIBUTATH TUIIOTE3HI
0 HOBBIX CBOMCTBaX M INPH3HAKaX T'€OMETPHUYECKUX (DUTYp W OOOCHOBBIBATH WIJIM OIPOBEPIaTh
uX, 0000IIaTh WM KOHKPETU3HPOBATh PE3yNbTaThl Ha HOBBIX Kiaccax (Uryp, MPOBOJIUTH B
HECJIOXKHBIX CITydasX KIacCH(UKAHUIO PUTYP IO Pa3TMIHBIM OCHOBAHHSIM,

— HCCNeIOBaTh YEepTEXKH, BKIIOYas KOMOWHamuu (Quryp, Hu3BIEKaTh, HHTEPIPETUPOBATH U
peoOpa3oBEIBATH HHPOPMAIIHIO, IIPEACTABICHHYIO Ha YepTexkax;

— pemiarh 3ajaud reOMETPUYECKOTO COACpXaHWs, B TOM YHUCIE B CHUTYyalMsX, KOTJIa alTOpPUTM
pelleHusT He CIIeyeT SBHO W3 YCJIOBHS, BBHITIOTHATH HEOOXOJHMMBIC JUIS PEIICHHS 3aJadu
JIOTIOTHUTENIbHBIE TIOCTPOSHUS, UCCIIEI0OBATh BO3MOXKHOCTh TIPUMEHEHUS TeopeM U PopMyT IS
peIIeHus 3319,

— (opMyITUPOBATH U I0KA3HIBATH TEOMETPUUCCKUE YTBEPIKICHUS;

— BJIQJICTh TIOHATUSAMHU CTEPECOMETPHH: TIPU3Ma, TTapaJUICIICTIHUIIC I, THpaMUIA, TETPAdP;

— CTPOUTH CEUYEHHSI MHOTOTPAHHUKOB C HCIIOIH30BAHHEM PA3IUYHBIX METOJOB, B TOM 4YHCIE U
METO/Ia CJIEIOB;
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— MPUMEHSTH NapaieIbHOe TPOSKTUPOBAHUE A U300pakeHus Quryp;

— MPUMEHSATH TEPIECHANKYIIPHOCTH PSIMOK M IITOCKOCTH TIPH PEIICHUH 3a71a4;

— BJIJIETh MOHATHSIMH OPTOTOHAILHOE MPOEKTUPOBAHME, HAKIOHHBIE M WX MPOEKIUU, YMETh
MIPUMEHSTH TEOPEMY O TpeX MEePICHINKYIISIpax MPU PEeIICHUH 3a/1a4;

— BJIQJICTh MOHSATHEM YTOJ MEXAY MPSMOHN U TUIOCKOCTHIO M YMETh MPUMEHSTH €r0 MPH PEIICHUU
3ajay;

— BJIaJIeTh NOHATUSMHU TeNa BpalleHus (UWIMHIP, KOHYC, Imap U cdepa), X CEYCHUS U YMETh
MIPUMEHSTh WX TPU PEIICHUH 3a/1a4;

— BJIQJICTh MOHATUSMU KacaTellbHbIE MPSMBIC U TUIOCKOCTH U YMETh MPUMEHSATh UX MPHU PEIICHUN
3ajay;

— MPEACTaBIATH BIIMCAHHBIC U ONMUCAaHHBIC C(hephbl U YMETh MPUMEHSAThH UX MPHU PEIICHUU 33]1aY;

— BJIQJICTh TIOHATHUAMH 00BEM, 00BEMBI MHOTOTPAHHHKOB, TEJ BPAMICHUS W TMPUMEHATH UX IMPHU
pEIIeHUH 3a]aY;

— BJIQJICTh TOHATHSMH O pPa3BEPTKE IMUIMHIPA M KOHYCA, IUIOMIAAN MOBEPXHOCTH IHMJIUHApPA U
KOHYCa, yMETh IPUMEHSITh UX TPU PEIICHUH 3a/1a4;

— BJIQJICTh TIOHATUSAMU O TUIOMIAaN chepbl U YMETh IPUMEHSTh €r0 TIPH PEIICHUH 3a/1a4;

— YMETh pelaTh 3a/1a4i Ha KOMOWHAIIMH MHOTOTPaHHUKOB U TEJ BPAIlCHUS;

— BJIQJICTh TOHATHSIMH O TIOJO0WH B TPOCTPAHCTBE W YMETh peIIaTh 3aJaddl Ha OTHOIICHHE
00BEMOB H IJIOIIA/IeH TOBEPXHOCTEH MOJOOHBIX QUTYD.

Yuawuiica nonyuut 603moACHOCIb HAYYUMBCA!

— 61a0emb NOHAMUEM 2eOMempuyecKue Mecma moyex 8 NPoCmpaHcmee u ymems NPUMEHAMs Uux
07151 peuerus 3a0ay;

— yMmemb npumenams OJis peuleHus 3a0ay C80UCMBAa NIOCKUX U 08YZPAHHBIX Yell08, MPexepaHHO20
yena, meopemvl KOCUHYCO8 U CUHYCO8 OJisi MPeXepPaHHOo20 yeud,

— 61a0emb NOHAMUAMU YEHMPAIbHOe U NApalielbHOe HPOeKmMuposanue u NpuUMeHAms ux npu
NOCMPOEeHUU CedeHUll MHO202PAHHUKO8 MemOoOOM NPOEeKYUll,

— umMemyb npeocmasgieHue 0 pazeepmKe MHOL0ZPAHHUKA U Kpamyatiuem nymu HA No8epXHOCmuU
MHO20CPAHHUKA,

— uMemyb npeocmagieHue 0 KOHU4eCKUX CeYeHUsX,

— umMemsv npedcmasiienue 0 KACAOWUXCA cPepax u KoMOuHayuu men 6pawjeHus u ymemb
NPUMEHAMb UX NPU PeUeHUU 3a0ay,

— NPUMEHAMb NPU PeUeHUU 3a0ay QOPMYIY PACCMOAHUSL OM MOYKU 00 NIOCKOCTU,

— 61a0emb pAsHLIMU CHOCOOAMU 3A0aHUA NPAMOU VPAGHEHUAMU U YMemb HPUMEHAMb Npu
peuteHuu 3a0ay;

— NpUMEHAMb NpU peweHuu 3a0ay U 00KaA3amenbCmee meopem GeKMOPHbBILL Memood U Memoo
KOOpOUHam;

— umemyb npeocmasieHue 06 aKkcuomax oovema, NPUMeHams Gopmyibl 06bLeM08 NPAMOY20IbHO2O
napasnnenenuneod, NPUsMol U NUPAMUObL, Mempa’0pa npu peuleHuu 3a0auy,

— NpUMeHAMb meopembl 00 OMHOULEHUAX 00BEMO8 NPU peuleHuy 3a0ay;

— NpUMeHsAMb UHMe2pa OJi 8bIYUCTIeHUS 00bEMO8 U NOBEPXHOCEl Mel 8PAUeHUs, BbIUUCTeHUS
nI0WAaou cghepuuecko2o noaca u 00vema wapo8ozo Clos,

— umemsb npedcmagierHue 0 OBUNCEHUSIX 8 NPOCMPAHCMEe. NAPALIETbHOM NEPEeHOCce, CUMMempuu
OMHOCUMENbHO NJIOCKOCMU, YEHMPATbHOU CUMMEmpuu, no8opome OMHOCUMENbHO NPAMOU,
BUHMOBOU CUMMEMPUL, YMEeMb NPUMEHIMb UX NPU PEUEHUU 3A0ay,

— umMemyb npeocmasgieHue 0 NIouWaou OpMo20HAIbHOU NPOEKYUU,

— umMemsb npedcmasienue 0 mpexepaHHoM U MHO2OZPAHHOM Yele U NPUMEHAMb C8OUCMEA NIOCKUX
Y208 MHO202PAHHO20 Yeld Npu peueHuu 3a0ay,

— uMemb npedCmasieHus 0 npeoopPa308aHUU NOO0OUs, 2OMOMEMUY U YMemb NPUMEHAMb UX Npu
peutenuu 3a0ay;

— yMemb pewams 3a0ayu Ha NI0CKOCIU MemoOoamu Cmepeomempul;

—yMemyb npUMeHAMb opMYIbl 00beM08 NPU peulenul 3a0ad.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUHU APYTUX MPEIMETOB
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Yuawuiica nayyumcea:

— COCTaBJISITh C UCIOJIb30BAHUEM CBOMCTB F€OMETPUUECKUX (PUTYp MaTeMaTHYECKHe MOJECIH IS
pelieHus 3aa4 MPaKTUYECKOTO XapakKTepa M 3a7ad M3 CMEXHBIX JIUCIUIUINH, HCCIIE0BATh
MOJIYYCHHBIE MOJICIIA U HHTEPIIPETUPOBATh PE3yJ/IbTaT.

BeKTOpbI M KOOPIAMHATHI B IPOCTPAHCTBE

Yuawuiicsa nayuumces:

—BJIaJICTh MMOHATUSIMH BEKTOPBI U UX KOOPIUHATHI; YMETh BBIMIOJHATh ONIEPAIIMH HAJl BEKTOPaMHU,

—WHCIIOJIb30BaTh CKAISIPHOE MTPOU3BEACHNE BEKTOPOB MIPH PEIICHUH 3a/1a4;

—PUMEHSTh YpaBHCHUE TUIOCKOCTH, (OPMYIY PACCTOSIHHS MEXKIY TOYKaMH, ypaBHEHHE chepbl
NPY PEIICHNUH 3a/1a4;

—IPUMEHSITh BEKTOPBI U METOJT KOOPJIMHAT B IPOCTPAHCTBE TP PEIICHUH 3a]1a.

Yuawuiica nonyuur 603MoHNCHOCMb HAYUUMBCAL:

— Haxooumsv 00veM napaniesenunedd u mempa’0pa, 3a0aHHbIX KOOPOUHAMAMU CBOUX BEPULUH,

— 3a0asame NPSAMYIO 8 NPOCMPAHCIEE;

— HAxXo0umuv paccmosHue om mouku 00 NIOCKOCMU 8 CUcmeme KOOPOUHAm,

—HAXo00ums paccmosnue Mmexcoy CKpPewusanuumMucs npamulMu, 3A0aHHbIMU 6 cucmeme
KOOpPOUHAam.

HcTopusi M MeTOJIbI MATEMATHKH

Yuawuiica nayyumcea:

— MMETh MPEICTaBICHNUE O BKJIAJ€ BBIIAIONUXCS MAaTEMAaTHKOB B Pa3BUTHE HAYKH;

— IMOHUMAaTh POJIb MATEMATHKH B pa3BuTuu Poccuu;

— HCIMOJB30BaTh OCHOBHBIE METOIBI JJ0KA3aTeIbCTBA, MPOBOJUTH JOKA3aTEIbCTBO W
BBITIOJTHATH ONPOBEPIKCHHCE;

— MPUMEHSATh OCHOBHBIC METOJIbI PEHICHHUS MaTeMaTHYECKMX 3ajJad; Ha OCHOBE
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC XapaKTEPU30BaTh KPACOTY U COBEPIICHCTBO
OKPY’KaoIero MUpa M MPOU3BEACHHI UCKYCCTBA;

— NPUMEHSTh TMPOCTEUIIINE TMPOrPAMMHBIC CPEJICTBA W 3JICKTPOHHO-KOMMYHH KAIIHOHHBIC
CHUCTEMBI TIPH PEHICHUHA MaTEMaTHYCCKUX 3ajad;

— TMO0JIB30BAThCS MPUKIATHBIMUA MPOTPAMMAMH M MPOrpaMMaMH CHUMBOJBHBIX BBIYHCICHHUH
JUTSL UCCICIOBAHUS MAaTEMATHYECKUX 00BEKTOB.

Vuawuiics nonyuum 603MOMCHOCb HAYYUMBCAL:

—  npuMeHAmMb MamemamudecKue 3HAHUAL K UCCAE008AHUIO OKPYICAOUe20 Mupd

(MoOenupogaHnue GuzutecKux npoyeccos, 3a0auu IKOHOMUKU).

11. Coodepicanue yuebno2o npeomema

10 xaacc

DJIeMEHThI TEOPUH MHOJKECTB H MATEMATHYECKOH JOTHKH

[TonsiTie MHOXECTBA. XapaKTEPUCTUUECKOE CBOWCTBO, AJEMEHT MHOXECTBa, IIYCTOE,
KOHEYHOe, OeckoHeuHoe MHoxecTBa. CrnocoObl 3amaHus MHOXecTB. [loaIMHOXKECTBO.
OTHOLIEHHUS] MPUHAMIEKHOCTH, BKIIOYEHHS, paBeHcTBa. Onmepanuu HajJ MHOXECTBaMH, HX
WITIOCTPAIlUU C MOMOIIBIO KpyroB Dinepa. Cuémmuvie u HecuémHble MHOIHCECMEA.

HctuHHBIE M JI0KHBIE BBICKAa3bIBaHUs (yTBEPXKACHUS), ONEpalud HaJ BBICKAa3bIBAaHUSMHU.
KBaHTOpBI CyIIeCTBOBAHUS U BCEOOIIHOCTH. A12eOpa 6blCKA3bl8aAHUIL.

3akoHbl JOTUKU. OcHOGHble no2uyeckue npasuna. PelieHne ITOTUYECKHX 3ajad C
UCIIO0JIb30BAHUEM KPYToB Diepa.

Ymo3zakmouenus. OO0CHOBaHME U JO0Ka3aTeIbCTBO B MatemaTuke. Onpenenenus. TeopeMsl.
Buowi dokazamenvcmes. Mamemamuueckas unOykyus. YTBEpXKJIEHHUS: oOpaTHOE IaHHOMY,
NPOMUBONOJIONHCHOE, 0Opamuoe npomusononoxcHomy. IIpu3sHak u cCBONUCTBO, HEOOXOAUMBIE U
JIOCTaTOYHBIE YCIOBUS.
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Yncyia 1 BbIpAKEeHHUA

MHosxecTBa HaTypalbHbBIX, IIEJIbIX, pallHOHAIBHBIX, IEHCTBUTENbHBIX Uicel. Pannannas mepa
yrna. TpuroHomerpuueckass OKpYyKHOCTb. CHHYC, KOCHHYC, TAHI'€HC M KOTAHTE€HC YHCIIA.
Tpuronomerpuueckue ¢GoOpMysIbl TNpPUBEACHUS U CIOXKEHHS, (GOpPMYJbl JABOHHOTO U
noJioBUHHOTO yria. [Ipeobpa3oBaHre CyMMBI U Pa3HOCTH TPUTOHOMETPUUYECKHX (YHKIUHA B
Mpou3BeAeHNE U 00paTHbIe MpeoOpa3oBaHUs.

CreneHp ¢ JAEMCTBUTENBHBIM IIOKazaTejeM, cBoiicTBa crtemeHu. Ywucino e. Jlorapudwm,
cBoiicTBa Jorapudma. JleciTUUHBIN U HATypaJbHbIN JTOTapupMBbI.

ToxecTBeHHBIE MPEeOOpa30BaHUs TPUTOHOMETPUUYECKHX, JTOTapU(DMHUECKUX, CTEMEHHBIX U
HUppaIMOHATBLHBIX BBIPAKECHUH.

MeTox MaTeMaTUYECKON UHIYKIIUU.

Ocnoenass meopema apugpmemuxu. Ocmamku u cpasuwenus. Aneopumm Eexnuoa.
Kumaiickass meopema 06 ocmamxax. Manas meopema Pepma. Cucmemvl cuucienus,
omaudHsvle om oecamuynvlx. Oynkyusa Jinepa, 4Ucio u cymma oerumenet HamypaibHO20
yucua.

Ocnosnas  meopema anceopwvi. Ilpueooumvle U  Henpugooumvle MHO2O0ULEHbL.
Cummempuueckue MHo2ounenvl. Llenouuciennvie u yeaio03HauyHvle MHO COUIEHDL.

YpaBHeHHS U HEPABECHCTBA

VYpaBHeHUE, SBISIONIEECS CIEICTBUEM JAPYroro ypaBHEHHS; ypaBHEHHUs, PaBHOCHUIIbHBIE Ha
MHOKECTBE, paBHOCUJIbHBIE MTPe00pa30BaHUs YPAaBHEHUH.

Tpuronomerpuueckue, mokazareinbHbIe, JIOrapuPMUIECKUE U UPPALUOHATLHbIC YPAaBHCHUS U
HepaBeHCTBA. Tunbl ypaBHEHUN. Pemenne ypaBHEHUN 1 HEPABEHCTB.

Metoa WHTEpBAJIOB AJs pelIeHUus] HepaBeHCTB. [ paduyueckue MeTOabl pelIeHus] ypaBHCHUI
U HepaBeHCTB. PelieHue ypaBHEHUW M HEPABEHCTB, COJAEpKAIIUX MEPEMEHHYIO O] 3HAKOM
MOJYJIS.

CucrtemMbl TPUTOHOMETPUYECKUX, IMOKA3aTENbHBIX, JOTapuMHUUECKUX M HppalMOHAIBHBIX
ypaBHeHuN. CHCTeMBl TPUTOHOMETPUUYECKUX, TMOKa3aTeNbHBIX, JOTAapUOMUUYECKUX U
UppayuoHaIbHblX HEPABEHCTB.

VYpaBHEHUS, CUCTEMBI YPaBHEHMI ¢ apameTpaMu. Hepasencmea c napamempamu.

Pewenue ypasnmenuii cmenenu eviuie emopou cneyudaibHuvlx 6udos. Dopmynrvt Buema.
Teopema Besy. [luogpanmoswl ypasuenus. Pewenue ypagnenuii 6 KOMNIEKCHbIX YUCLAX.

Hepasencmea o cpeonux. Hepasencmeo bepuynnu.

DOyHKUMHT

@OyHkums 1 e€ CBOWCTBA; HyNMH (PYHKIIMH, POMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
Haubonbiiee u HauMeHbIlee 3HaUeHUS QYHKIUU. PyHKYuu «OpobHas yacms yucia» y = {x} u
«yenas yacmo yucia» y = [x].

B3aumuo o6parnbie ¢pyHkuuu. ['paduxu B3auMHO 00paTHBIX QYHKIIHMA.

Crenennas, nokasareibHasi, jorapudpmudeckas GyHKIIHH, UX CBONCTBA U rpaduKH.

[Ipeo6pazoBanusi rpadgukoB GyHKUMNA: CABUI, YMHOXKEHHE Ha YHUCIO, CHUMMETpHUSA
OTHOCUTEIBHO KOOPJIUHATHBIX OCEH M Havayia KOOpJAHHAT.

I'eomerpuyeckne GUrypbl B IPOCTPAHCTBE M UX B3AUMHOE PACIIOJI0KEHUE

Axcuomaruka crepeomerpun. Ilepseie ciencteusa akcuom. IlocTpoennst B mpoCTpaHCTBE.
B3auMHOE pacnosioKeHUE NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
MapaJuleIbHbIE M CKPEIIMBAOIINECS NPSMbIE, TapajuIeIbHOCTh U NMEPIEHIUKYISAPHOCTD NPSIMON U
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IUIOCKOCTH,  MapajuIeIbHOCTh W TNEPHEHAUKYJISPHOCTh  ABYX  IulockocTeil.  IlpusHaku
MapaJJIEIbHOCTH U MEPIIEHAUKYIIPHOCTH MPSMBIX U INTIOCKOCTEM.

Ilepnenaukynsp u HaknoHHas. Teopema o TpEX NEPNEHIUKYIISIPaAX.

JByrpanHbii yrois. JIMHEHHBIN yroa IBYIpaHHOro yria. MHOrorpaHHele yribl. BbInykible
MHOTOTPaHHbIE YTJIBI.

BHyTpeHHue u rpaHMYHBIE TOUKH MPOCTPAHCTBEHHBIX puryp. IloHATHS reoMeTpuyecKoro Tena u
€ro IIOBEPXHOCTH.

MHoOrorpaHHUKM ¥ MHOTOTpaHHbIE MOBEPXHOCTH. Bepuinubl, TpaHu U péopa MHOTOTPAaHHUKOB.
Beimnyxsible MHororpaHHuku. Teopema Oitniepa. CedyeHMsI MHOTOTPaHHHMKOB —IIJIOCKOCTSIMHU.
Pa3BépTKr MHOTOTrpaHHBIX TOBEPXHOCTEH.

ITnpamupa u e€ sneMenTsl. Terpasap. [IpaBunpHas nupamuna. Y ced€HHas MMpaMUIa.

IIpusma u eé€ anementsl. Ilpsimas n HaknoHHas npusMa. [IpaBunbHas nmpusma. [lapamnenenunen.
Ky®.

[IpaBuiibHBIE MHOTOTPaHHUKHU (TeTpas’ap, KyO, OKTa’Ap, nojaeka’nap, umkocadiap). Iloctpoenue
IIPABWJIBHBIX MHOTOIPAaHHUKOB. [|BOMCTBEHHBIE INpaBWIbHbIE MHOrorpaHHukH. llomynpaBuibHble
(apxuMeI0BbI) MHOTOTPAHHUKH.

HN3mepeHne reoMeTpuIeCcKUX BeJIUIHH

Paccrosnue mexny nByms Toukamu. PaBeHcTBo u momobue ¢uryp. PaccrosiHue oT TOuku 10
¢urypel (B 4aCTHOCTH, OT TOYKM JO MpPSIMOH, OT TOYKH A0 IUIOCKOCTH). PaccTosiHme Mexmy
¢durypamu (B 4aCTHOCTH MEXAY IPSIMBIMU, MEKIY MPSIMON U MIIOCKOCTHIO, MEXY TUIOCKOCTSIMH).

VYIIIBL: yroJI MEXKy IUIOCKOCTSIMH, YIOJI MEXKAY IIPSMBIMH, YIOJl MEXAY IIPSMOM U INIOCKOCTBIO.

CumMmerpus

OOmiee MOHATHE O CHUMMETPUH (QUTyp. DIEMEHThl CUMMETPHM MPAaBUJIBHBIX HHPAMHUI U
MPABWIBHBIX MPU3M, IPABUIbHBIX MHOTOTPAHHUKOB.
ConeprkaHue nmpeaMera 1o KiaccaM 00y4eHHUs! OTPaXXeHO B TEMAaTHYECKOM IUIAHUPOBAHUU.

11 kaacc

Yucia v BbIpAKEHUS

MHOXECTBO KOMIUIEKCHBIX uHceN. J[elcTBUS C KOMIUIEKCHBIMM uyuciaamu. KomrmiaekcHo
conpspkéHHble yuciaa. Moaynb W apryMeHT uucna. TpuconHomempuueckas gopma
KOMNJIEKCHO20 YUcid.

DYHKUUHT

@yHkuMs ¥ e€ CBOMCTBA; HYJIH (PYHKIMH, MTPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
HauOonpmee n HauMmeHblee 3HaueHUsT QyHKUuU. [lepruonnyeckas pyHKuus U €€ HaUMEHbIINH
nepuoj. YéTHble U HeUETHBIE (PYHKIIUH.

Tpuronomerpuyeckue GpyHKINN YUCIOBOTO apryMEeHTa y = COS X, Y = sin X, y = tg x, y = ctg x.
CpoiictBa u rpaduku TpUrOHOMETpHUUeCKUX GyHKUMH. OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIMY, UX TJIaBHbIE 3HAYEHUsI, CBOMCTBA U IPaQUKH.

[Ipeo6pazoBanusi rpadgukoB GyHKUMNA: CABUI, YMHOXEHHE Ha YHUCJIO, CHUMMETpHUSA
OTHOCUTEJILHO KOOPJAMHATHBIX OCEH M Hadajaa KOOpJANHAT.

DJJeMEeHThl MATEMATHYECKOIr0 aHAJHU3A

BeckoHeuHo Manble M OCCKOHEYHO OOJBIINE YHCIOBEIE IMOCJICA0OBATCIBHO CTH. Hpe;len
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YHCIIOBON MOCIEeI0BaTEIbHOCTH. beckoHeuHo yObIBaroIas reoMeTpuyecKasi Iporpeccusi.

[Tousatue npenena QyHKUMU B Touke. [lowamue npedena ¢hynkyuu 6 OECKOHEUHOCMU.
Acumnmomui epagpura ¢pyuxyuu. HempepbIBHOCTh QYHKIIUU.

Ceoticmea Henpepuvignvix yukyuil. Teopema Betiepwmpacca 0ns Henpepvl8HblX QYHKYULL.

Huddepenuupyemocts ¢yHkuuu. IlpousBognas ¢ynkuuu B Touke. KacaTenbHas K
rpaguky QyHkuuu. ['eoMeTpuyeckuil U (QU3HUECKUN CMBICI MPOU3BONHON. [lpumenenue
npouzeoonoti 6  @usuke. IlpousBomHbple  3neMeHTapHBIX  ¢QyHKuui. IlpaBuia
nuddepeHIupoBaHHUS.

Bmopasa npouseoonas, eé ceomempuieckuii u Gu3uuecKutl CMbici.

Touku skxcTpemyma (MakcuMyMma U MUHUMyMa). McciaenoBanue siaeMeHTapHbIX (QYHKIUH
Ha TOYKHM JKCTpeMyMa, HauOoJiblllee M HAaWMEHbIlee 3HAUYCHHUS C IMOMOIIBIO MPOU3BOAHOM.
Ilocmpoenue cpagukos ¢hynkyuti ¢ nomowpio npoussoouvix. Illpumenenue npouzeo0HoU npu
peuleHuu NPUKIAOHbIX 3a0a4, HA MAKCUMYM U MUHUMYM.

[TepBoobOpaznas. Heomnpenenéunsiii uHTerpan. IlepBooOpasHble 37MeMEHTapHBIX (QYyHKUUH.
[Tnomans kpuBonuHeitHOM Tpanemmu. @Popmyna Herorona—IJleltonumna. OnpenenaéHHbIN
uHTerpaj. Beruncienue miomanei Mmiockux QUryp u 06vémoe men 8paujeHus ¢ nomMoubio
unmezpana.

Huppepenyuanvrovie ypagnenus nepeo2o u 6mopo2o nopsoka.

KoMOMHATOpHKA, BEPOSATHOCTh M CTATHCTHKA., JIOTUKA M Teopusa rpados

[IpaBuno mpousBenenusi B komouHnaropuke. Coequnenus 6e3 moBropeHuit. CodeTaHus u uX
cBoiictBa. bunom Hetorona. Coedunenus ¢ noemoperusamu.

BepositHocTh coObITHs. CymMMa BEpPOSITHOCTEH HECOBMECTHBIX COOBITHH. [IpoTHBOMONIOXKHBIE
coObITHs. YcnoBHass BeposiTHOCTh. HesaBucumbie coObiTus. [lpomsBeneHue BeposSTHOCTEH
HE3aBUCUMBIX coObITHil. Dopmyna bepuymmn. ®@opmyna monaHoil BeposTHocTH. Dopmyrna
baiieca.

Beposamnocmuoe npocmpancmeo. Axkcuomvl meopuu eposamHocmei.

JuckpeTHble  ciy4yallHble  BEIMYMHBI W uUX  pacnpeaeneHus. CoBMeCTHBIE
pacupenenenus. Pacnpenenenne CcyMMbl W HPOU3BEACHUS HE3aBUCHUMBIX CIIy YalHBIX
BEJIMYMH. MaTtemMaTuyeckoe OKHUJaHUe U AUCIEPCHUs CIydahHOU BeJIMYUHbI. MaTeMaTHuecKoe
0XHUJIaHUE U TUCTIEPCHUS CYMMBI CITy4alHBIX BEJIMYHH.

bunapnas  ciywaiiHasg  BenuMuyMHA, pacnpeneneHue  bepnymum.  ['eoMmerpuueckoe
pacnpenenenue. buHoMuanbHOe pacnpeeieHue U ero cBoicTBa.

HenpepsiBHbIe cityyaiiHble BeTUYUHBI. [[TOTHOCTH BeposiTHOCTH. DYyHKUUS pacnpeaciaeHHus..
PaBHOMEpHOE pacnpeieieHue.

Hopwmainbnoe pacnpenenenne. @yukuus Jlamnaca. [lapamerpsl HOpManbHOTO pacupeeeHus.
[Ipumepsl ciay4alHBIX BEIWYWH, TMOJAYMHEHHBIX HOPMAJbHOMY 3aKOHY (IOTPEIIHOCTH
U3MEPEHUM, POCT YeloBeKa).

3axon 6onvuiux wucen. Bvibopounwviii memoo usmepenus eeposmuocmeti. Ponv 3axona
OobWUX YUCcen 8 HAyKe, npupooe u obujecmae.

Koppensmus nByx ciaydaitabix BenuunH. [loHsTHE 0 KOdDPUTITHEHTE KOPPEISAINHN.

Cmamucmuyeckasn eunomesa. Cmamucmuueckue Kpumepuu. Cmamucmuueckas
3Hayumocms. [Ipogepka npocmeuwux cunomes.

OcHnosnble nonamus meopuu 2pagos.

I'eomeTpuyeckue GUIryphl B MPOCTPAHCTBE U MX B3AaMMHOE PACIOJIOKEHHE

Konycs! n mununapsl. CedeHus: KOHyca U LWIMHAPA TIOCKOCTBIO, MapajlieIbHOH OCHOBAHHIO.
Konyc n munmunap Bpamenus. Konnueckue cedenws (diurc, rumnepOosa, mapadona). Chepa u
map. Ilepeceuenne mapa u 1wiockoctu. Kacanme chepsl n miockoctd. OINOpHBIE IIOCKOCTH
MIPOCTPAHCTBEHHBIX QUTYD.

-15-



HN3mepeHne reoMeTpuIeCKUX BeJIUYHH

[TonsiTHe 00BEMa Tema. OOBEMBI IWIIMHIPA U IPU3MBI, KOHYCa U IIUPAMHUIBI, Iapa.

OO6BEMBI TOAOOHBIX GUTYD.

[TonaTHEe TUTOmMAAM TOBEpXHOCTH. Ilnmomanwm MOBEPXHOCTEH MHOTOTPAHHUKOB, IMIIMHIPOB,
KoHycoB. [iomans cgepsl.

IIpeoGpazoBanusg. CumMMeTpus

[TapannensHoe npoekTupoBanue. OpToroHaabHOE MPOEKTUpOBaHUE. LleHTpanbHOE MPOEKTHUPO-
BaHue (MEePCIEeKTUBA).

JBuxenus. OOmme CcBOMCTBa JBWKCHMNA. Buabl JIBUKEHMIA: TapaUIeNbHBIA TEepeHocC,
CHUMMETPUU OTHOCUTEIBHO, TOYKH, MPSIMOU U TNIOCKOCTH, TOBOPOT.

DJeMEeHThl CHMMETPHUH cephl U apa, MIIHHAPOB U KOHYCOB BpPAI[CHHUS.

['omoTeTust u mpeoOpa3zoBaHus MOJO0HUS.

KoopanHaThl M BEeKTOPSLI

JlekapToBbl KOOpAWMHATBI B MNpOCTpaHCcTBE. POopMyna pacCTOSHUA MEXAY IBYMS TOYKAMHU.
KoopnauHatsl cepeubl oTpeska. 3ajanust puryp ypaBHeHUsIMU. Y paBHEHUS cepbl U TUIOCKOCTH.

Bekropsl. Monynb BekTopa. PaBeHCTBO BEKTOpOB. CII0KEHUE BEKTOPOB M YMHOXKEHHE BEKTOpa
Ha yncio. KonnmHeapHble 1 KOMIIIaHApHBIE BEKTOPBI. PaznokeHne BEKTOpa Ha MIIOCKOCTHU MO JBYM
HEKOJUIMHEApHBIM BeKTOpaMm. PasnokeHue BekTopa B IPOCTPAHCTBE MO TPEM HEKOMILIaHAPHBIM
BekTopaM. KoopauHate! BekTopa. Yros Mexay Bekropamu. CKaasipHOE IPOU3BEIEHUE BEKTOPOB.
CopneprkaHue mpeaMeTa 1o KiaaccaM 00y4eHUs: OTPaKeHO B TEMAaTHYECKOM ITAHUPOBAHHH.
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111, Temamuueckoe naanuposanue y4edHoz0 npeomema

10 kaace
Ne n/mt Ha3zBanue rinasel KonunuectBo
4acoB
Auredpa
1. I'maBa 1. AnreGpa 7—9 ki1accoB (ITOBTOPEHUE) 8
2. I'magra II. JlenumocTs yucen 10
3. I'maBa I1I. MHOTOUNEHBI. ANreOpandeckre ypaBHEHHUS 17
4. I'masa IV. Crenens ¢ nelicTBUTEIHHBIM ITOKA3aTEIEM 11
5. I'maBa V. Ctenennas pyHKuus 16
6. I'maBa VI. [lokazaTenbpHas GyHKIUS 11
7. I'naBa VII. Jlorapudmudeckas QyHkims 17
8. I'naBa VIII. Tpuronomerpuueckue Gopmyibl 24
9. I'maBa IX. TpuroHomeTpudecKue ypaBHEHUs 21
10. IToBTOpeHue 11
I'eomeTpus
11. [ToBTOpEHME 4
12. BBenenue 5
13. I'maga I. IlapamienbHOCTh IPSMBIX U TIJIOCKOCTEH 18
14. I'maBa II. IlepnieHAMKYJIAPHOCTD MIPSAMBIX U IJIOCKOCTEU 20
15. I'maBa III. Muororpanauku 16
16. IToBTOpeHue 5
Hroro 204
11 xmacc
Ne ni/m Ha3zBanue rinasbl KommuecTBo
4acoB
Anrebpa
1. IToBTOpeHnE 5
2. I'maBa 1. Tpuronomerpuueckue GyHKIAN 19
3. I'nagsa II. ITpon3BoiHAs ¥ €€ r€OMETPUIECKUI CMBICIT 22
4. I'masa III. [IpuMeHeHne mporu3BOAHOM K UCCIETOBAHUIO (DYHKIIMIA 16
5. I'maBa IV. [lepBooOpa3Hast 1 UHTETpas 15
6. I'maBa V. KomOunaTopuka 13
7. I'nmaBa VI. DnemeHTsI TEOPUM BEPOATHOCTEN 11
8. I'nmaBa VII. KommuiekcHble uncna 14
I'eomerpus
0. [ToBTOpEHME 2
10. I'masa VI. Humuap, koHyC U map 18
11. I'maBa VII. O6beMsbI Ten 17
12. I'maa IV. BekTopsl B mpocTpaHCTBE 6
13. I'maBa V. Meron koopauHat B pocTpaHCTBe. [IBrKeHUS 16
14. Hrorosoe noBropeHue 30
Hroro 204
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