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IlosicHuTeILHAA 3alIHCKA

Pabouas nmporpamMMa 1o MaTeMaTHKE COCTABJICHA HA OCHOBE CJIEAYIOUIMX HOPMAaTUBHBIX TOKYMEHTOB:
. 3akoH P® o1 29.12.2012 Ne273-®3 «O06 obpa3zoBanuu B POy»;
. ®I'OC OOQ (yrBepxaeH npukazoM MO u Hayku PO ot 17.12.2010 r. Ne1897);
. O0Opa3oBarenbHas mporpaMma o011e00pa30BaTEILHOTO yUpexkAeHHUS (YTBEPXKICHHAs prUKa3oM aupekropa ot 31.08.2022 r. Ne 215);

1
2
3
4. [TpuMepHBIe TPOTPaMMbI OCHOBHOT'O OOIIIETO U CPEIHETo (ITOIHOT0) 00IIero 00pa3oBaHus IO MATEMaTHKE;
5. Yuebnsnii man OV (yrBeprkaeH npukazoM agupekropa oT 30.08.2022 r. Ne 179);

6

. 'omoBoit kanengapHpiii yueOHbI rpaduk OV (yTBepkaeH npukazom gupekropa oT 30.08.2022 r. Ne 183);
7. Ilpukaz MunucrepcTBa oOpazoBanus U Hayku PD ot 17.05.2012 Ne413 «OO6 yTBepkIeHUU (eaepalbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeIbLHOTO

CTa”HaapTa Cp€aHero 06H_[CFO 06p330B8.HI/IH)>;

8. Ipukazer MunuctepcTBa oOpasoBanus U Hayku PD ot 29.12.2014 Nel645 um or 31.12.2015 Nel578 «O BHeceHWM W3MEHEHUH B (emepalibHbII

rOCYJapCTBCHHBIH 00pa30BaTEeNbHBIA CTaHAAPT CPEIHEro OO0INero oOpa3oBaHMs, YTBEPXKIEHHBIA MpHKa3oM MHHHUCTEpCTBa 00Opa3oBaHUS W Hayku PO
17.05.2012 Ne413»

(pen. or 11.12.2020) "OO6 yrBepxkaeHuu (enepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa cpeAaHero obmiero obpasoBaHus”

(3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480)

Jng  peanu3zanuu  JaHHOW MPOrpaMMbl  HCIOJIB3YETCS Y4YeOHO-MeTOAMYeCKHil KOMILIEKC, YTBEPXKIEHHbIM mnpukazoM aupekropa OV ot

30.08.2021 r. Ne182:

OpPHEHTHPOBAHHBIH Ha padoTy ¢ yyeOHukom Kossirmna FO.M.

1. Anrebpa u Haudana MaremaTuieckoro aHainusa. 10 kiacc: / ydeOHUK U1 0011e00pa3oBaTeNbHbIX IIKOJ: 0a30BbIi U npodunbHeil ypoBHH/ FO. M. Komsirun, M. B.
TkaueBa, H. E. ®enoposa (mon pex. A. b. XKmwxkuenko), M.: [Ipocsemenne, 2016-2018

2. ®enopora H.E, Tkauea M.B. MeTtoauueckue pekomennaiuu s 10 kmaccoB— M.: [Ipocsemienue, 2017

OPUEHTHPOBAaHHBLIN Ha padoTty ¢ yueoHukom JI. C. ATanacsH

1. F'eometpus. 10-11 kmaccel: yaeOHUK 1S 001Ie00pa30BaTeIbHbBIX MIKOJI: 0a30BbIN U ipodwibHbIl ypoBuu/ JI. C. AtanacsH, B. ®. Byry3os, C. b. Kagomiies u ap.,
M.: Ilpoceemenue, 2016-2018

2. H. A. Kuwm, H. U. Masypoga. ['eomerpus. 10 — 11 xiaccel: padboune nporpammel 1o yueounuky JI. C. AranacsiHa, B. @. Byry3osa. ba3ossiii ypoBenb. — Bosrorpaj:
VYuaurens, 2017 1.

MaTepHAJBLHO-TEXHUYECKOE OCHAIIIEHNE Ka0MHeTa: MarHUTHAas MapKepHas JJ0CKka, Ha0Op MarHWTOB, KIIACCHBIE YEPTEKHBIE HHCTPYMEHTHI, pa3JaTOYHbIN MaTepHal,
OO0P, UnTepHeT; pabodee MECTO YUHTENsI: KOMITBIOTEP, TPOEKTOP, 3KPaH, IOKYMEHT — KaMepa, MHTePaKTUBHAS JIOCKA, PUHTEP, KOJIOHKU, CKaHep; IPU HEOOXOAMMOCTH
WCIIONIB3yeTcs pabodee MeCTO YUeHHKA (KOMIBIOTEPBI U HOYTOYKH).

B yueOHOM mutaHe Ha M3ydeHHE MaTeMaTHKU Ha yriryOlneHHOM ypoBHe oTBoauTcsa 204 daca, B Henento coxpansercsa 4 yaca «AnreOpe» u 2 yaca «l'eomerpun». B

Hezeno 4 ypoka anreOpsl, 2 ypoka reOMETpHU.

HpOMe)KyTO‘IHI)II\/’I KOHTPOJIb YPOBHA YCBOCHHA COJACpXKaHUA MaTC€puajia OCYIIECTBIACTCA II0 peE3yjibTaTaM BbBIIIOJIHCHUA YYallUMHCA CaMOCTOATCIIbHBIX,

UHIWBUAYAJIbHBIX, TBOPYCCKHUX pa60T, TECTOB, MAaTCMATUYCCKHUX JUKTAHTOB, B3aWMMOKOHTPOJIA. Hrorossrit KOHTPOJIb I10 3aBCPUICHHUU H3YUCHUA OTHCHBHOﬁ TJ1aBbl HJIN



paszela nporpaMMbl IIPOXOIUT B (hopMe KOHTPOIBHON paboThl, KOTOphIX 13 mTyk. ATTecraius ydammxcs 10 KIacCoB MOXKET MPOXOIUTh B (pOpMe HTOTOBOM KOHTPOIBHOMN
pabOThI WIIX UTOTOBOTO TECTUPOBAHUSL.

IInanmpyemblii ypoBeHb NOATOTOBKH BHITYCKHHKOB HA YI1y0JI€HHOM YPOBHe

1. JIuuHOCTHBIE Pe3yJIbTaThl:

OpHUEHTaLUA 06yqa101_u1/1xc>1 Ha peaJIM3alui0 MO3UTHUBHBIX >XU3HEHHBIX INEPCHEKTUB, MHUIIUATUBHOCTb, KPCATUBHOCTH, TOTOBHOCTbh U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOONpPEACIICHUIO, CIIOCOOHOCTH
CTaBUTH LECJIU U CTPOUTH JKU3HCHHBIC IUIAHBI;

TFOTOBHOCTB U CIIOCOOHOCTh 06yqafonmxca K CaMOpPa3BUTUIO U CAMOBOCIIUTAHHUIO B COOTBETCTBUHU C 06Hle‘{eJ'IOBe‘{eCKI/IMI/I HCHHOCTAMU U UI€ajiaMH I'paKJaHCKOT0 O6H_[eCTBa;

HPaBCTBEHHOC CO3HAHUE U MOBEICHNUEC Ha OCHOBE YCBOCHUS O6IHC‘{€JIOBC‘{CCKPIX HeHHOCTeﬁ, TOJIEPAHTHOT'O CO3HAHUA U NOBEACHUS B ITOJIMKYJIBTYPHOM MUPE, TOTOBHOCTU U CITOCOOHOCTH BECTH Juajior ¢
JAPYTrUMHU JIIOAbMU, JOCTUTAaTh B HEM B3aUMOIIOHUMAaHUsI, HaXOAUTh 06HII/IC 1EIIN U COTPYAHUYATH MJISI UX NOCTHIKCHUS

MPUHATHE T'YMaHUCTUYCCKUX HeHHOCTefI, OCO3HAaHHOEC, YBAXKUTEJIbHOC U z(o6p0>1<enaTenLHoe OTHOIIEHHUEC K APYroMy 4€JIOBEKY, €0 MHECHHUIO, MUPOBO33PECHUIO,

Pa3BUTHEC KOMIIETCHIIUI COTPYIHHYECTBA CO CBEPCTHUKAMM, TETHMHU MIIAJIIIIETO BO3PACTa, B3POCIBLIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIICI0BATEIbCKOM, IPOCKTHON U IPYTHUX
BHJIAX JESITEIbHOCTH.

MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAYUMOCTH HAYKH, TOTOBHOCTh K HAYYHO-TEXHHUYCCKOMY TBOPUYECTRY, BJIJICHHE JOCTOBEPHOI HHPOPMAIHEH O TepeIOBhIX
JIOCTIOKCHUAX U OTKPBITUSX MEPOBOW M OTEUECTBCHHON HAYKH, 3AMHTCPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOPa30BaHHIO, HA MPOTSKCHHH BCEH JKM3HH; CO3HATEIBHOE OTHOLICHHEC K HEMPEPHIBHOMY OOPa30BaHHI0 KaK YCIOBHIO YCIICIIHOM
po¢eCCUOHATTBHOM U 00IIECCTBEHHOM ACATEIFHOCTH;

0CO3HaHHBIN BBIOOp Oyaymieit mpodeccuu Kak MyTh U CIIOCO0 peann3aii COOCTBEHHBIX KH3HEHHBIX IIAHOB,;

TOTOBHOCTb O0YYaroIINXCs K TPYAOBOH MPOGECCHOHAIBHOI AESATENBHOCTH KaK K BOSMOXKHOCTH YYacTHs B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIICHAIMOHATIBHBIX TPOOIeM;
HOTPEOHOCTh TPYIUTHCS, YBXKEHUE K TPYAY ¥ JIIOISIM TPY/a, TPYIOBBIM JOCTHKEHHAM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOLICHUE K Pa3HBIM BUAAM TPYIOBOH JEITEILHOCTH;
TOTOBHOCTH K CaMOOOCIIY)KHBAaHHUIO, BKII0Uasi 00y4EeHHE U BBIIIOJHCHUE IOMAIIHUX 00s3aHHOCTEH.

(bu3nyecKoe, IMOIMOHAIBHO-TICHXOJIOTHYECKOE, COLMAIbHOE 0JIaronoirydne 00y4aronmxcs B )KU3HH 00pa3oBaTeIbHON OpraHU3aly, OLIYIEHHE JeThMH O€30IIaCHOCTH M IICHX0JIOTHYECKOro KoMdoprTa,
WHPOPMAIIOHHOH 0€30IaCHOCTH.
2. MeranpeameTHblIe pe3yJabTaThl

MertanpeaMeTHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMBbI MPeAcTaBJIeHbI TPeMs TPYNNaMH YHHBePCAJIBHBIX yu4eOHbIX aeiicTBuil (YY/):

2.1 PeryassiTuBHbIEe YHUBEPCATbHBIE YUeOHbIE el CTBUS

BruInmyckHHK HAy4HTCS

CaMOCTOSITEJIBHO ONPEENSTh 1IeJIH, 33JaBaTh TapaMeTPbl U KPUTEPUH, IO KOTOPBIM MOKHO ONPEEINUTb, YTO LIEJIb JOCTUTHYTA;

OIICHUBATH BO3MOKHBIC MOCIIEACTBUS JOCTHKCHHUS MTOCTABICHHOM 1E]TH B ACATEILHOCTH, COOCTBEHHOM JKU3HH U JKU3HH OKPYXKAIOIIHX JIFO/ICH, OCHOBBIBASsICh HA COOOPaXKECHUSIX STHKH U MOPAIIH;
CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHON ACATCIBHOCTH M KU3HEHHBIX CUTYAIHSX;

OIICHUBAThH PECYPCHI, B TOM YHCIIEC BpeMs U JPYrHe HeMaTepHalbHbIC PECYPChl, HEOOXOIUMBIC IJISl TOCTIDKEHHUS TIOCTABICHHOM 1IeH;

BBIOUPATh MyTh JOCTHKEHUS LIEITH, IUIAHUPOBATh PElICHHE MOCTABJICHHBIX 3a/1a4, ONITUMHU3UPYS MaTepUalibHbIe U HeMaTepUallbHbIE 3aTPaThl;

OpraHn30BbIBaTh 3()(HEKTUBHBIN MMOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTIIKSHHS OCTaBICHHOM 1IeMH;

COMOCTABIISATh MOMYYEHHBIH Pe3yIbTaT AESTENILHOCTH C TOCTABIEHHON 3apaHee 1EeINbIO.
2.2 [Io3HaBaTe/IbHbIE YHUBePCAIbHbIe Y4eOHbIe el cTBUS

BBll’lchH“K HAY4YHUTCH:

MCKaTh ¥ HAXOAUTH 0000IICHHBIE CIIOCOOBI PpeLICHH s 33124, B TOM YHCIIE, OCYIIECTBIISITh Pa3BePHYTHII MH()OPMAIIMOHHBIH TOMCK U CTaBUTh Ha €r0 OCHOBE HOBBIE (YucOHbIC M IO3HABATENIBHbIC) 3aa4H;
KPUTHYECKH OL[CHUBATh U HHTEPIPETUPOBATH HH(POPMALIUIO C PA3HBIX MO3MIHH, PACIIO3HABATh U (PUKCHPOBATH IPOTUBOPEUHS B MHPOPMAIIHOHHBIX HCTOUHHKAX;
UCIIOJIB30BaTh Pa3InuHbIe MOJIEIIBHO-CXeMAaTHIECKHUEe CPEACTBA JUTS IPECTABICHHS CYILIECTBEHHBIX CBsI3el M OTHOLICHHH, a TAaKKe MPOTUBOPEUHH, BBIIBICHHBIX B HH()OPMAI[HOHHBIX HCTOYHUKAX;

HaxXoAauTh U MPUBOAUTH KPUTHYECKUE apTYMEHTHI B OTHOILICHUN )IGFICTBH;I )51 Cy)l()leHI/lﬁ ApYyroro, CITOKOMHO | PasyMHO OTHOCHUTBHCA K KPUTHYECKUM 3aME€YaHUAM B OTHOLIECHUU COOCTBEHHOI'O CYXKIACHUA,
paccMaTpuBaTh UX KaK pecypce COOCTBEHHOTO pa3sBuUTHA,

BBIXOJHWTH 34 paMKH y‘{e6HOI‘0 npeaMeTa U OCYIECTBIIAITh HeHeHaHpaBHeHHBIfI IIONCK BO3MOYKHOCTEH JIJIsI HIMPOKOTro nNepeHoca CpeaACTB U crroco0oB ﬂeﬁCTBHS{;



®  BLICTPaWBATh MHIUBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO, YIUTHIBAsI OTPAHIMYCHHS CO CTOPOHBI IPYTUX YIaCTHHKOB U PECYpPCHBIE OTPaHUUCHHUS;
®  MEHATh U yJepXKUBaTh pa3HbIe IO3UIUY B [I03HABATCILHOMN JESATENBHOCTH.
2.3 KoMMyHHKaTHBHbIC YHUBepPCAJIbHbIC y4eOHbIe JelicTBUS
BbinyckHHK HAy4YHTCH:

® OCYWECTBIATH ACITOBYHD KOMMYHHKAIUIO, KaK CO CBCPCTHHKAMH, TaK U CO B3POCIILIMU (KaK BHYTpHU 06pa3OBaT€HLHOﬁ OopraHusalnu, Tak 1 3a €€ npe,uenaMI/I), HOZ[6I/IpaTB NapTHEPOB I I[eJ'IOBOﬁ
KOMMYHUKAIlUXU UCXOOs U3 COOGpa)KeHI/Iﬁ PEIYIBLTATUBHOCTU B3aHMOHeﬁCTBHH, a HC JIMYHBIX CHMHaTHfI;

IIpy OCYHIECTBIICHUN prHHOBOfI pa6OTLI OBITh KaK PYKOBOOUTEIIEM, TaK U YICHOM KOMAaH/BI B Pa3HBIX POJIAX (reHepaTop Hﬂeﬁ, KPUTHK, UCIIOJTHUTEIb, BI;ICTyHaIOHIHfI, OKCOEPT U T.I[.);
KOOPJAWHUPOBATH U BBITIOJIHATH pa60Ty B YCJIOBUAX PE€AJIbHOI'O, BUPTYaJIbHOTI'O U KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
Pa3BEPHYTO, JIOTUIHO U TOYHO U3JIaraTb CBOXO TOYKY 3pC€HUSA C UCIIOJIB30BAHUEM aJICKBATHBIX (yCTHI;IX u HI/ICI;MeHHI)IX) SA3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(IMKTOTCHHBIC CUTYallMd M NPEAOTBpAllaTh KOH(IMKTHI IO UX aKTUBHOMW (hasbl, BHICTPAWBATh JIEJIOBYIO M 00pa3oBaTENbHYI0 KOMMYHHKALHWIO, M30eras JMYHOCTHBIX OLCHOYHBIX
CYKIECHU.

3. IlpeaMeTHbIE Pe3yabTAThI:

BbinyckHHK HayuHTCH:

DJIeMeHThI TEOPUH MHOKECTB M MaTeMaTHYeCKoi JTOr K1

—  CB00OAHO ONEpPHPOBATH NOHATHIMH: KOHEYHOE MHOXECTBO, JIEMEHT MHOXKECTBA, TOJJMHOYKECTBO, ITepeceueHre, 00beJUHEHNE U PA3HOCTh MHOYXKECTB, YHCIIOBBIE MHOYKECTBA Ha KOOPIHHATHO MPSMOH,
OTpPEe30K, HHTEPBaJI, TOJTyHHTEPBAJI, IPOMEKYTOK C BEIKOJIOTOH TOUYKOM, TpadyecKoe MpeACTaBICHNEe MHOKECTB Ha KOOPJHHATHOH IUIOCKOCTH;

—  3a/1aBaThb MHOXKECTBA IIEPEUHCICHUEM U XapaKTePUCTHUECKUM CBOICTBOM;

—  OIepHpOBaTh MOHATUSAMHU: YTBEpPKICHHE, OTPUIIAHKIE YTBEPKACHHSI, HICTUHHBIC U JIOXKHBIC YTBEP)KACHHS, IPUYHHA, CICICTBUE, YACTHBIN CITydail OOIIEro yTBEpKICHHS, KOHTPIPUMED;

—  IpPOBEPATH NPHHAUISKHOCTh 3IEMEHTA MHOXKECTBY;

—  HaxOoJUTBb IepecedyeHre U 00beJUHEHNE MHOXECTB, B TOM YHCIIE IIPEICTABICHHBIX TpaduecK Ha YNCIOBOH MIPSMOIT M Ha KOOPANHATHOH ITIOCKOCTH;

—  IIPOBOJWTH JOKa3aTeNbHbIE PacCy KACHHs Ul 000CHOBAHMS HCTUHHOCTH yYTBEP)KICHHI.

B nosceonesnoti sicuznu u npu uzyuenuu Opysux npeomemos:

- HCITIOJIB30BaTh YUCJIOBBIC MHOKECTBA HA KOOp,HPIHaTHOﬁ HpﬂMOﬁ " Ha KOOp,HPIHaTHOﬁ TUTOCKOCTH JUIA ONMMCAaHUs PEAJIBHBIX MPOLECCOB U HBHCHHﬁ;
- MPOBOJAUTH T0KA3aTCIbHBIC PACCYKICHUS B CUTYyallUsIX HOBCC}:[HGBHOfI JKU3HU, IPU pEIICHUH 3a/lav U3 APYTrux NpeaAMETOB

Yucaa n BBIPpA’KCHUA

—  CBo0omHO ONEepHpOBaTh HOHATHAMH: HATYPAIbHOE YHCII0, MHOXKECTBO HATYpAIBHBIX YHCEII, [IEJI0€ YHCII0, MHOXKECTBO IEJIBIX YHCEIN, OOBIKHOBEHHAS JPO0b, IeCATHIHAS APOOb, CMEIIaHHOE YHCIIO,
PalMOHANBHOE YUCIIO, MHOKECTBO PALIMOHANIBHBIX YUCEII, UPPALIMOHAIBHOE YUCII0, KOPEHb CTENEHH N, AEHCTBUTEIBHOE YUCIIO0, MHOXKECTBO IEHCTBUTEIBHBIX YHCEN, T€OMETPHUYECKAs HHTEPIIPETaLUs
HaTypaJIbHBIX, LI€JbIX, PALIUOHANIBHBIX, 1HICTBUTEIBHBIX YUCET;

—  TOHHUMATh U OOBSICHATH Pa3HUILY MEX/Ty MTO3HUI[OHHOMN 1 HETIO3HUIIMOHHON CHCTEMaMH 3aIlUCH JHCelT;

—  IepeBOAUTH YMCNIA U3 OJHOU CHCTEMBI 3aIIMCH (CUCTEMBI CUUCIIEHUS) B IPYTYIO;

—  JI0Ka3bIBaTh M HUCIIOJIb30BATh MPU3HAKU ACTHMOCTH CyMMBI U IPOU3BEACHNUS NIPH BHIIIOJHEHNH BBIYMCICHUN U pELLICHUH 3a1ay;

—  BBIIOJHATH OKPYTJIEHHE PALIMOHATIBHBIX U UPPALMOHATIBHBIX YUCEN C 3alaHHOH TOYHOCTHIO;

—  CpaBHUBATH JCHCTBUTENBHBIE YHCIA Pa3HBEIMH CII0CO0aMHU;

—  YIOpSJ0YMBATH YHCIIA, 3aIIMCAHHEIE B BUJIE OOBIKHOBEHHOH M AECSTUYHOM ApoOH, YnCia, 3allCAaHHBIE C HCIIOIb30BaHUEM apH(PMETHIECKOTO KBaJpaTHOTO KOPHS, KOpHEl cTeneH: Oobiie 2;

— wmaxoauts HOJI u HOK pa3HbiME criocoGaMu ¥ HCTIONB30BATh UX NIPH PEIICHUH 3a/1ad;

—  BBINOJHATH BBIYKMCIICHUS U IPeoOpa3oBaHusl BRIPAKEHHHH, CO/IepIKAIUX JeHCTBUTENIBHBIC YUCIa, B TOM YHCIIe KOPHU HATYPalbHBIX CTEIICHEH;

BBIMIOJIHATE CTAHIAPTHBIC TOXKICCTBEHHbBIC MPEOOPA30BAHUS TPUTOHOMETPHUYCCKUX, JIOTAPUPMHUICCKHUX, CTEIICHHBIX, HPPAITHOHABHBIX BBIPAKECHHIA.
B nogceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemos:



—  BBINONHAT U OOBSICHATH CPABHEHHUE PE3YNbTATOB BEIYUCIICHNH MPU PELIEHUH MTPAKTUYECKHX 3a/1a4, B TOM YUCIIe TPHOIIKEHHBIX BEIYHCIEHUI, HCTIOIb3Ysl Pa3HbIE CIIOCOOBI CPaBHEHHI;
—  3aIMCBIBaTh, CPABHUBATH, OKPYIJIATh YHCIIOBBIC JAHHBIC PEANbHBIX BEIHMYHH C UCIIONb30BaHUEM PAa3HbIX CUCTEM M3MEPEHUS;
—  COCTaBJISITH M OLICHUBATH PA3HBIMH CIIOCOOAMH YHCIOBBIE BBIPKSHNUS MIPU PEIICHUHN NMPAKTHIECKHUX 331ad ¥ 33/1a4 U3 APYTUX YIeOHBIX PEIMETOB

YpaBHeHHs1 M HEPABEHCTBA

—  CBo0oaHO onepupoBaTh NOHATHAMH: ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE YPaBHEHHS 1 HEPABECHCTBA, YPABHEHHUE, SIBIAIOIIEECS CICACTBUEM JPYroro ypaBHEHHs, ypaBHEHNUs], PaBHOCUIIbHbIE Ha
MHOJKECTBE, pABHOCHIIbHBIE ITPe0Opa3oBaHus ypaBHEHUH;

—  pemaTh pa3Hble BUIbI yPaBHEHUH 1 HEPaBEHCTB U UX CHCTEM, B TOM YHCIIC HEKOTOpBIE ypaBHEHUs 3-i 1 4-1 cTeneHeil, 1poOHO-paroHAIBHEIE X HPPAlMOHAIEHEIE;

—  OBJIAZeTh OCHOBHBIMH THIIaMU ITOKa3aTENbHEIX, JJIOTapH(OMHICCKHIX, HPPAITMOHATBHBIX, CTEICHHBIX YPAaBHEHNI U HEPaBEHCTB U CTAaHAAPTHBIMU METOAAMHU HX PEIICHHUI U MPUMEHSTh UX IIPH PEIICHUH
3ajad;

—  IpHUMEHATH TeopeMy besy k peleHuto ypaBHEHHUI;

—  NpHUMEHATH TeopeMy Buera [uis pelieHus HeKOTOPBIX YpaBHEHUH CTENEHU BbIIIIE BTOPOI;

—  TNOHHMMATh CMBICT TEOPEM O PABHOCHIIBHBIX M HEPABHOCHIIBHBIX NIPE0OPA30BaHUIX YPABHEHUH 1 yMETh HX JOKA3bIBATh;

—  BIAJIETh METOAAMH pPEUIeHHs ypaBHEHHUH, HEPABEHCTB U UX CHCTEM, yMETh BEIOMPATh METOJI PEIICHHSI 1 000CHOBBIBATH CBOI BBIOOD;

—  HUCIIOJIB30BAaTh METOJ] MHTEPBAJIOB [UISl PELIEHHs] HEPABEHCTB, B TOM YHCIIE IpOOHO-palMOHANEHBIX U BKIIIOYAIONINX B ce0s1 HppalioHAIbHbIEe BHIPKCHNUS;

—  pemarts anrebpandecKre ypaBHEHHs 1 HEPABEHCTBA M X CHCTEMBI C IIapaMeTpaMy alreOpandecKuM U rpadHuecKuM METOIaMu;

—  BJIAJIeTh Pa3sHbIMU METOJAMU J10Ka3aTelbCTBA HEPAaBEHCTB;

—  pemaTh YpaBHEHHS B IETBIX YHCIAX;

—  m300pakaTh MHOXKECTBA Ha IIIOCKOCTH, 3a/[aBacéMble YpaBHEHHUSIMH, HEPABEHCTBAMH U HX CHCTEMaMH;

—  cBOOOJHO HCTIOIB30BATh TOXKAECTBEHHBIE IPE0OPa30BaHNS IPH PEIICHUN YPAaBHEHHN U CHCTEM ypaBHEHUH

— B nosceonesnoii dcusnu u npu usyueHuy Opysux npeomemos:

—  COCTaBJIAITB U PeIaTh YpaBHEHMUs, HEPABEHCTBA, HX CHCTEMbI IIPH PEIICHUH 33/1a4 IPYTUX YIeOHBIX IPEAMETOB;

—  BBINOJHSATH OIEHKY MIPaBAONOA00US Pe3yabTaTOB, MIOIYIAEMBIX IPH PEIICHUH PA3INIHBIX YPaBHEHN, HEPAaBEHCTB M MX CHCTEM IIPH PEIISHUH 33134 APYTUX yIeOHBIX MIPEAMETOB;

—  COCTaBIISITH M PEIIaTh YpaBHEHNS M HEPABEHCTBA C TapaMeTpaMy IIPU PELISHUN 3a1a4 APYTUX yIeOHBIX IPEAMETOB;

—  COCTaBIISITh ypaBHEHHE, HEPABEHCTBO MM UX CHCTEMY, OITMCHIBAIONIHE PEATbHYIO CHTYAINIO MM MPUKIAAHYIO 3aaTy, HHTEPIPETHPOBATH MTOTydEHHBIE PE3yIbTaThI;

—  HCIOJb30BaTh IPOTrpaMMHBIE CPEACTBA IPU PEIIEHUU OTAENbHBIX KJIaCCOB YPAaBHEHUN U HEPABEHCTB

DYyHKIHHA

—  BrmageTs MOHATHAMHE: 3aBHCHMOCTD BEJIMYIHH, (QYHKIHS, apTyMEHT 1 3HaUeHHe (DYHKIINH, 00JIaCTh OMpPeIeNICHUs 1 MHOJKECTBO 3HaUeHHH (QDyHKINH, TpadyK 3aBUCIMOCTH, Tpaduk QyHKINH, HyJIH
(GYHKIUH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA, BO3PACTaHNE HAa YHUCIOBOM IIPOMEKYTKE, YOBIBAHME HA YHCIOBOM IPOMEXKYTKE, HAnOOJIbIIee N HaNMEHbIIee 3HadeHHe (QyHKIINH Ha YHCIOBOM HPOMEXKYTKE,
neproauyeckas GQyHKINs, HEPHOJ, YeTHAs U HeueTHas (DYHKLMH; YMETh NPUMEHSTh 9TH IOHATHS NPU PEeLICHHUH 3a]1ad;

—  BIIAJIETH IOHATHEM CTENEHHas! (PyHKIHS; CTPOHUTH ee TpadiK U yMeTh MPUMEHATH CBOHCTBA CTETIEHHOH (DYHKIINH TIPH PEIICHUH 3a/1a4;

—  BJIAJIEeTh MOHATHAMHE NOKa3aTeNbHAs (PYyHKINS, SKCIIOHEHTA; CTPOUTH UX I'padUKH U yMETh IIPUMEHATH CBOMCTBA ITOKa3aTeIbHON (DYyHKIMU ITPU PEIICHNH 3a/1a4;

—  BJIaJICTh HOHATHEM Jorapudmudeckas GyHKINS; CTPOUTD €€ rpauK U yMETh IPUMEHSTH CBOWCTBA JIOrapu(pMUIECKOH (GYHKIIUH TPH PEIICHUH 3a/1a4;

—  BJIaJICTh NOHATHAMH TPUTOHOMETPHUYECKUE (QYHKIUH; CTPOUTh UX TPpadMKi M YMETh IPUMEHSTh CBOHCTBA TPUTOHOMETPHUUYECKUX (DYHKIMI IPH PEIICHNH 3a1a4;

—  BIAJETh NOHATHEM oOpaTHast GYHKIHS; IPUMEHATH 3TO OHATHE NIPH PEIICHNH 3a/1a4;

—  IPUMEHATH [P PELISHHUH 33139 CBOMCTBA (DYHKIUH: Y€THOCTD, IEPHOIMIHOCTD, OTPAaHMIEHHOCTS;

—  TPUMEHATH IIPH PElIeHHUH 3a1a4 MpeoOpa3oBaHus rpaukoB QyHKIHIH;

—  BJIaJICTh HOHATHSAMH YHCIIOBasl OCIEI0BATEILHOCTD, apu(MEeTHIECKas U TeOMETPHIECcKast POTPECCHs;

—  NPUMEHATH [P PELICHHUH 3334 CBOMCTBA U NPH3HAKH apH(PMETHUECKOM 1 TeOMETPHUIECKOH Iporpeccuii.

B nosceonesnoti srcusnu u npu usyuenuu Opyeux y4eoHvix npeomemos:



—  ompezessATh o rpadKaM U UCIIOIb30BaTh I PELICHUs NPHKIAIHbIX 3a/ja4 CBOHCTBA PEAIbHBIX IPOLIECCOB U 3aBUCUMOCTEll (HauOOIbIINE M HAUMEHBIINE 3HAYCHUSL, IPOMEXKYTKH BO3PACTaHUS U
yObIBaHMs HYHKINH, TIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, ACHMIITOTBI, TOUKHU Hepernda, mepruos u T.11.);

—  HHTEpIpPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUECKON CUTYyalLlUy;.

—  ompexmersiTh N0 rpadukaM MpocTeme XapakTepUCTUKH MEPHOIMIECKIX ITPOIECCOB B OMOJIOTNH, 5KOHOMHKE, My3bIKe, PaJJHOCBsI3H U 1p. (aMIUINTYya, TIEPUOL U T.II.)

J1eMeHTBI MAaTEMATHYECKOT0 AHAJIN3A

—  BrageTs nonsATHEM 6eCKOHEYHO yOBIBAIOIIAs FEOMETPUUECKAs IIPOTPECCUS U YMETh IIPUMEHSATH €r0 MPH PEIICHUH 3a/1ay;

—  NPHUMEHATH AJ PELICHUS 3a/1a4 TEOPUIO MIPEJIEIIOB;

—  BJIAJETH HOHATHAMH OECKOHEYHO OO0JbIINe U OECKOHEYHO MaJIble YHACIOBBIE OCIIEIOBAaTEIFHOCTH U YMETh CPAaBHIBATh OECKOHEYHO OOJIBIIIE M OECKOHEYHO Mallble ITOCIIeI0BAaTeIEHOCTH;
—  BJIAJETh HOHATHAMI: IPOU3BOAHAS (DYHKIUH B TOUKE, IPOU3BOIHAS (PyHKIHY;

—  BBIYUCIATH NIPOU3BOIHbIE TIEMEHTAPHBIX QYHKLIUH 1 X KOMOHHANHIA;

—  uccnenoBaTh (GYHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI;

—  CTPOUTH rpa)MKé U MPUMEHSTH K PEHICHUIO 3339, B TOM YHCIIE C TapaMeTpoM;

—  BJIaJIETh IOHATHEM KacaTelbHas K TpadKy QYHKIMU U YMETh IPHUMEHSTH €ro IpH PeIleHNH 3a/1ad;

—  BJaJETh HOHATHAME IepBoOOpasHast (GYHKLUS, ONpeielIeHHbI HHTErpa;

—  TIpuUMeHSATH TeopeMy HptoTona—JIeliOHUIIA U ee CIIeACTBUS ATl PELICHUS 3a1ad.

B nosceonesroti srcusnu u npu usyyenuu Opyaux y4eOHvix npeomemos.

—  pelaTh NPUKJIAJHBIC 331241 U3 OUOJIOTHH, GU3UKN, XUMHH, SJKOHOMUKH U JPYTUX MPEIMETOB, CBI3aHHBIE C HCCIEJOBaHUEM XapaKTEePUCTHK IIP OIIECCOB;
—  HMHTEpIPETHPOBATh NOJIyUYCHHBIE PE3yIbTaThl

CraTucTHKa 1 TEOpus BepOHTHOCTeﬁ, JIOTHKA " KOMGHHaTOpHKa

—  OmnepupoBaTb OCHOBHBIMH OIHCATEIFHBIMU XapaKTePUCTHKAaMHU YHCIOBOTO Habopa, IOHATHEM T'eHepalbHasi COBOKYITHOCTb M BBIOOPKOH M3 Hee,

—  OIepUpOBaTh MOHATHUSIMHU: YACTOTA M BEPOSITHOCTD COOBITHS, CyMMa U NPOM3BEACHHE BEPOSITHOCTEH, BEIYMCIISATH BEPOSTHOCTH COOBITHI HAa OCHOBE MOJICYETa YHCIIa HCXO/IOB;
—  BJI3/IeTh OCHOBHBIMH IOHATHAMH KOMOMHATOPUKH U YMETh UX NPHUMEHSATH IPH PEIICHNH 331a9;

—  WMeTb IpeJICTaBIeHHE 00 OCHOBAaX TEOPHH BEPOSTHOCTEH;

—  WMeTb IPEeJCTaBICHUE O JUCKPETHBIX U HENPEPHIBHBIX CIYYAiHBIX BEIMUMHAX U PACHpe/eNIeHHUSIX, O He3aBUCHMOCTH CIyJaiHBIX BEIHIHH,

—  WMeTb IPEJCTaBICHUE O MaTEMaTHUECKOM OXKUIAHUH U TUCIIEPCUH CITy4ailHbIX BEJTMYHH;

—  WMeTb IPEJCTaBICHUE O COBMECTHBIX PACHPEIEeICHHUSIX CIIyYaiiHbIX BEJINYHH;

—  TOHHMMATh CyTh 3aKOHA OOJIBIINX YHCET U BEIOOPOYHOTO METO/IAa H3MEPEHHS BEPOSITHOCTEH;

—  WMeTb IpeJCTaBICHHE O HOPMATEHOM PacIpeAeIeHnH U IPUMepax HOPMaIbHO paclpeieNeHHbIX CITyJaiHbIX BEININH;

—  UMeTb Ipe/CTaBICHUE O KOPPENAINN CITy4alHbIX BEIUYHH.

B nosceonesnoil scuznu u npu uzyuenuu Opyeux npeomenos:

- BBIYUCJIATH UJIK OLICHUBATHL BEPOATHOCTU COOBITHI B peaanoﬁ JKHU3HH,
- BLIGI/IpaTL METOAbI MMOAXOAANIECTO NPEACTABICHUA U 06pa6OTKI/I JaHHBIX

TexcToBbBIE 3212491

- Pemats Pa3HbIC 3a1a49n ITOBBIIICHHOM TPYAHOCTH,
- AaHAJIM3UPOBATh yCJIIOBUE 3aa4U, BLI6PIpaTL OINTHMAaJIbLHEIN METO/T peuieHu 3aiavuun, paccMarpuBas pa3JIMdIHbIC METOIBI;



—  CTPOHUTH MOJETb PEIISHUs 334, TPOBOJUTH IOKa3aTeIbHbIE PACCYXKISHUS MIPU PELICHUH 3a1a4H;
—  pemiaTs 3aja4y, Tpedyromue nepedopa BapuaHTOB, IPOBEPKH yCIOBHH, BEIOOpPAa ONTHMAIBEHOTO Pe3yibTara;

—  aHaNIM3MPOBATh M MHTEPIPETHPOBATH MOITyUCHHEIE PEIICHNS B KOHTEKCTE YCIOBHS 3aJa4ul, BEIOMPATh PEIIeHHs], He IPOTHBOpeYaIne KOHTEKCTY;

—  TepeBOJUTH IIPU PENICHHUH 3a1a9y HHPOPMALUIO U3 OJHOH (OPMBI 3aIHCH B IPYTYIO, UCIIONE3YS IPH HEOOXOMMOCTH CXEMBI, TAOIHIB, TPadUKH, AUarpaMMBIL.

B nosceonesrotl scuznu u npu uzyyenuu Opyeux npeomemos:
—  peliaTh NMPaKTHYECKHUE 3[4y U 3a/1a9d U3 JIPYrUX IPEIMETOB
I'eomeTpus

—  BmazmeTs reomeTpuuecKUMHU TOHATHAMH IPH PEIISHUH 33/1a4 U TPOBEJCHIH MaTEMAaTHUECKUX PACCyKICHHMH;

—  CaMOCTOSTENBHO (HPOPMYIMPOBATH ONPEACIICHNS IEOMETPHIECKHUX (UTYp, BEIIBUIATh THIIOTE36I O HOBBIX CBOWCTBAX M IPH3HAKAX T€OMETPHICCKHX (UTYp ¥ 0OOCHOBBIBATH MJIM ONPOBEPraTh X,
000011aTh MII KOHKPETH3UPOBATh PE3yNIbTAaThl HA HOBBIX KJaccaxX (UIyp, MPOBOJHUTH B HECIOXKHBIX CIydasx KIaCCH(MHUKAUIO GHUTYP O Pa3IUIHBIM OCHOBAHUSAM;

—  HCCIIefoBaTh YEPTEXkH, BKIFOYas KOMOMHAINY (QUTYp, H3BIEKATh, HHTEPIPETUPOBATH M IPEOOPa30BhIBaTh HHPOPMALIHIO, IPEACTABICHHYIO Ha YepTEKax;

—  pemaTh 3aJja4yl TeOMETPUIECKOT0 COJIep)KaHMs, B TOM YHCIIE B CHTYalUsIX, KOT/Ia AITOPUTM PELICHHs He CIIeIyeT SIBHO U3 YCIIOBHS, BBIITOJHATH HEOOXOAUMBIE [UIS pELICHHS 3a/1aul JOTIOJHNTEIbHEIC
MIOCTPOCHUSI, HCCIIEJ0BATh BO3MOKHOCTB IIPUMEHEHHS TeOpeM M (GopMyII [UIs pelIeHus 3a1a4;

—  yMeTh (opMyIHpOBaTh U TOKa3bIBaTh TEOMETPHUUCCKUE YTBEPIKACHHS;

—  BJIaJIeTh HOHATHAMH CT€PEOMETPHUH: IIPU3Ma, MapauleNenuIe], THPaMUaa, TETPadap;

—  UMeTb IPECTaBICHUs 00 aKCHOMaX CTEPEOMETPHH U CIEACTBUAX U3 HUX U YMETh IPUMEHSTh HX IPH PEHICHUH 3371ad;

—  yMETb CTPOUTH CEYEHHSI MHOTOTPAaHHUKOB C HCIIOIB30BAaHUEM PA3IMIHBIX METOJOB, B TOM UYHCIIE H METO/IA CIIE/IOB;

—  UMeTb IIPEACTAaBICHUE O CKPEIUBAIOLINXCS MIPSIMBIX B IIPOCTPAHCTBE M YMETh HaXOIUTh YroJl U PACCTOSHUE MEKAY HUMU;

—  NIPHUMEHSATH TEOPEMBI O MapaALIEIbHOCTU NPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE P PELLICHUY 3aay;

—  yMeTh NPUMEHSTH NapaJuIeNIbHOE TPOSKTUPOBAHNE ISl H300paskeHHs QHUTYD;

—  yMEeThb IPUMEHSTH MEePHEHANKYIIPHOCTH IPSIMOH U INIOCKOCTH NIPH PELICHUN 33]ad;

—  BJIAJIeTh NOHATHAMH OPTOTOHAIFHOE MPOEKTHPOBAHNE, HAKJIOHHBIE U HX IPOEKIINH, YMETh IPIMEHSTh TEOpeMy O TPeX MEepIeHIUKYIIIpax IPpU peIIeHNH 3a/1a4;

—  BJIaJICTh IOHATHAMH PAacCTOSHHE MEXy (GUIypaMy B IPOCTPAHCTBE, OOLIMI MEPIEHIUKYIISP IBYX CKPEIIMBAIOIINXCS MPSIMBIX U yMETh IIPUMEHSTh UX MPH PELICHUH 331a4;

—  BJIAQJIETh [IOHATHEM YTOJI MEeXy IPIMON U INIOCKOCTBIO U YMETh IPUMEHATh €ro IIPU PEeLICHNH 3aj1ay;

—  BJIAJIeTh [IOHATHSIMU JIBYI'PAHHBIA YroJl, YroJl MeXy IUIOCKOCTSMH, EPHeHIUKYIIPHbIE INIOCKOCTH U YMETh IPUMEHATh UX IIPU PELICHUH 3ajay;

—  BIIAJIETh HOHATHAMH IPU3Ma, NapaIelennIe]] 1 IPUMEHSITh CBOHCTBA MapasuleNieNuIe/ia IPU perIeHH 3a/1ad;

—  BJIAJIETh OHATHEM MPSMOYTOJIBHBII Mapasuieen e/ 1 IPAMEHSITh eT0 TPH PeIIeHNH 3a/1ad;

—  BJIaJIeTh MOHATHSIMU MUPAMUJIA, BUABI TUPAMU, JJIEMEHTHI IPAaBUIbHON MHUpaMU/IBI U YMETh IPUMEHATh UX [IPU peIlIeHUH 3a/1a4;

—  MMeTb IIpeACTaBlIeHUE 0 TeopeMe Diiepa, IPaBUIbHBIX MHOIOTpaHHUKAX;

—  BJIaJIeTh [IOHATHEM IUIOIIAM IOBEPXHOCTE! MHOIOIPaHHUKOB ¥ YMETh IIPUMEHATH €ro NP PeLIeHUH 3a1ay;

—  BIIAJETh NOHATHAMH TeJa BpaleHus (IIIHHADP, KOHYyC, map U cdepa), UX CEUeHHS U YMETh IPHUMEHSATh UX IIPH PEeIIeHNH 3a/1ad;

—  BJaJIeTh NOHATHAMH KacaTelbHbIC IPSMbIE U INIOCKOCTH U YMETh IPHUMEHSTh U3 IIPH PELIeHHUN 3a/ad;

—  UMeTb IPEJCTaBICHUS O BIMCAHHBIX U OIMCAHHBIX cepax U yMETh MPUMEHATh HX MPHU PEHICHUH 3371ad;

—  BJIaJIETh HOHATHIMH 00beM, 00bEMbI MHOTOTPAaHHHUKOB, TEJ BPALLICHHUs U IPUMEHSTh UX TIPH PELICHUHN 3a1ad;

—  MMeTb IIPEACTaBIICHHUE O pa3BepTKEe LWINHAPA U KOHYCa, IO OBEPXHOCTH IIMIMHAPA U KOHYCa, yMETh IPUMEHATh UX NP PEIICHUH 3a/1aY;

—  UMeTb IpeJCTaBICHHUE O TUIOIAH Chepbl X yMEeTh IPUMEHSTD €T0 IIPH PEIICHNH 3a/1ad;

—  yMeTh pemnIaTh 33/1a9d Ha KOMOWHAIIMH MHOTOTPAaHHUKOB 1 TEJI BPAICHHS;

—  UMeTb IpeJCTaBIeHUE O TT0J00NHU B IPOCTPAHCTBE M YMETh PeIaTh 331a4i Ha OTHOIICHHE 00BEMOB U IUIOMAeii MOBEPXHOCTEH MTOMOOHBIX GHUTYD.

B nosceonesnoil scuznu u npu usyueHuu Opyeux npeomemos:



—  COCTaBIISITh C UCIIONB30BaHUEM CBOICTB F€OMETPUIECKHX (DUTYp MaTEMaTHUECKHUE MOAENH JUISl pELIeHHs 3a/1a4 TPAaKTUIECKOT0 XapakTepa M 3a1a4 U3 CMEXKHBIX AUCHUIIINH, HCCIEI0BATh MOIYUYEHHBIE
MOJIENU U HHTEPIPETUPOBATh PE3yIbTaT

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

—  BrageTs MOHATHAME BEKTOPHI X HX KOOPANHATEI,

—  yMETh BBINOJIHATH ONEPALlUM HaJ BEKTOPaMH;

—  HUCIIOJB30BaTh CKAJSIPHOE MPOU3BECHHE BEKTOPOB P PELICHUH 3374,

—  IPUMEHATH ypaBHEHHUE INIOCKOCTH, (POPMYITYy PACCTOSHHS MEXKIY TOUKaMH, YpaBHEHHUE chepbl IPH PEIIeHuH 3a/1ad;
—  NOPHUMEHATH BEKTOPHI U METOJ] KOOPIUHAT B IPOCTPAHCTBE IIPU PEILICHUY 3a1a4

BLlHchHHK MOJIYYHUT BO3MOKHOCTD HAYUYUTBCHA

—  OIepHpOBaTh NMOHATHEM ONPEJENECHHs, OCHOBHBIMU BUAAMH ONPEJENeHIH, OCHOBHBIMU BUAAMH TEOPEM;

—  IOHMMAaTb CYThb KOCBEHHOI'O I0Ka3aTeJIbCTBA;

—  ONEepHUPOBATH MOHATUSAMHU CUCTHOTO U HECUCTHOTO MHOXKECTBA;

—  NOPHUMEHATh METOJl MaTeMaTUYECKON MHAYKIMU [ IPOBECHUS pacCyKACHUH U JOKa3aTeIbCTB U IIPU PEIIEHUH 3a/a4.

—  cBOOOJHO ONEPUPOBATH YHUCIOBBIMU MHOXKECTBAMH IIPU PELICHHUN 33724,

—  IOHHMMATh IPUYUHBI U OCHOBHBIE HJIEU PACIINPEHUS YHCIOBBIX MHOXKECTB;

—  BJIaJIeTh OCHOBHBIMH HOHATHAMH TEOPHH ASTHUMOCTH TIPH PEIICHNH CTaHAAPTHBIX 3312

—  uMeTh 06a30BBIE MPEACTABICHHS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;

—  CBOOOJHO BBINOJNHSATB TOK/AECTBEHHBIE IIPE0OPa30BaHUs TPUTOHOMETPUIECKUX, JTOTapU(PMIUECKUX, CTEHCHHBIX BEIPAKECHHIH;

—  BrazgeTh hopmyoit bmHoMa HeloToHa;

—  TIPUMEHSTH IPH PEIICHUH 3a/ad TeopeMy O JrHeitHoM npeactasneand HOJL;

—  IPUMEHATH IPH pelreHnd 3anad Kuralickyio Teopemy 06 ocraTkax;

—  NPHUMEHSTH IpU pellieHuH 3a1ad Manyro teopemy depma;

—  YMETb BBIIOJHATH 3allUCh YHUCIIA B IO3ULIMOHHON CHUCTEME CUUCIICHUS;

—  IPUMEHATH IIPU PELICHHUH 33124 TEOPETHUKO-YHCIOBBIE (QYHKIMU: YHUCIIO U CyMMa JienuTeneid, QyHkimio Diinepa;

—  TPUMEHATH IIPU PENIeHHUH 3aad IeMHbIe IpooH;

—  IPUMEHATH IPH PEHICHUH 33724 MHOTOWIEHBI C JJeHCTBUTEILHBIMH U LENBIMH KO3 dunnentamu;

—  BJIaJIeTh IOHATHSIMU NPUBOAUMBIN U HEIIPUBOIUMBIM MHOTOYJIEH U IPUMEHATh UX IPU PEIleHUH 3a/1a4;

—  IPUMEHATH IIpY penreHnu 3a1a4 OCHOBHYIO TeOpeMy anreOpsr;

—  IPUMEHATH NP PELICHHUH 33134 IpocTeiinme GyHKIIMNA KOMIUIEKCHOH NMepeMeHHON Kak reoMeTpHUYecKre Ipeodpa3oBaHusi CBOOOIHO ONPENeIsITh THIT M BRIOMPATh METO]] PELICHHsT TOKa3aTeNbHbIX 1
norapupMUUECKUX YpaBHEHHH U HEPABEHCTB, HPPALMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB, TPHTOHOMETPHUYESCKHX YPaBHEHUH H HEPABEHCTB, MX CUCTEM;

— cBOOOIHO peuiaTh CUCTEMbI JIMHEHMHBIX ypaBHeHMi/'l;

—  pemaTb OCHOBHBIC THITHl YPAaBHEHHI N HEPABEHCTB C ApaMETPaMH;

—  BJIAJIETh IOHATHEM aCHMIITOTHI U YMETh €T0 IPUMEHSTh IIPH PEIICHNH 3a/1a4d;

—  IPUMEHSATH METOJBI PELICHHS MPOCTeHINX i hepeHIanbHbIX YPaBHEHUH IEPBOTO ¥ BTOPOTO MOPSIIKOB

- CcBOOOJIHO BJIAJICTh CTAHAAPTHBIM anapaToM MaTeMaTHYECKOTO aHaIM3a JJIsl BIYMCICHHUS POU3BOIHBIX d)yHKum/I OJTHOW MepeMEeHHO;

- CBOGO}IHO IMPUMCHATH anmnapaTt MaTeMaTHYCCKOro aHajms3a 1Jid UCCIICJOBaHUA d)yHK]_II/IP'I U IOCTPOCHUA Fpa(bI/I](OB, B TOM YHCJIC UCCJIIEAOBAHU Ha BBIITYKIIOCTb,

—  OIepHpoBaTh IMOHATHEM I€PBOOOPA3HOM (HYHKINH UTS PEIIeHUS 3a/1ad;

—  OBIAJETh OCHOBHEIMH CBeJeHUsIMU 00 nHTerpane HeioTrona—JIeiibHuIa 1 ero mpocTeHMX NpIMEHEHHUSX;

—  OIepHpOBaTh B CTAHJAPTHBIX CUTYAIHSX NPOU3BOIHBIMH BBICIINX HOPSIKOB;

—  yMeTb IPUMEHSTH MIPH PELICHUH 3a1a4 CBOMCTBA HENPEPBHIBHBIX ()yHKIIHMH;



yMETb IPUMEHSATH NIPU PELICHUH 3a/1a4 TeopeMbl BeliepiuTpacca;

YMETb BBITIOJHATH IIPUOIMKEHHBIC BEIMHUCICHUS (METOIBI PeIIeHNs YpaBHEHHH, BEIYHCICHUS OIIPE/ICNICHHOTO HHTETpaia);

YMETb IPHUMEHSATH IPUIOKEHHE IPOU3BOIHON U ONPEAEIEHHOI0 HHTErpaa K pelCHUIO 3a/1a4 €CTeCTBO3HAHUS;

BJIaeTh HOHATHSAMY BTOpPasi IPOU3BOAHAS, BBITYKIOCTh rpaduka GyHKIIMH U YyMETh UCCIEA0BATh (DYHKIIMIO HA BEITYKIOCTh

HMMETb NPEICTaBICHUE O HUEHTPAIILHOM MIPEIEIIBHON TEOpeEME;

UMETh NPEJICTABICHUE O BEIOOPOUHOM KO3 PUIHEHTE KOPPEIALNH 1 JIMHEHHON perpeccuy;

HUMETb NPEJCTaBICHUE O CTATUCTUUECKUX THUIOTE3aX U MMPOBEPKE CTATUCTHUECKON THUMOTE3BI, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUMMOCTH;

HMETh NPEJICTABICHUE O CBA3U SMIIMPUUECKUX U TEOPETUUECKUX PACIIPEICICHHH;

HMETh NPEJCTaBICHUE O KOAUPOBAHUY, IBOMYHON 3alIUCH, ABOMYHOM JIEPEBE;

BJIAJICTh OCHOBHBIMH IIOHATUSIMH Teopuu rpadoB (rpad, BepinHa, pedpo, CTEeNeHb BEPIIHHBI, IyTh B rpade) 1 yMeTh IPUMEHSTh UX IIPH PELLICHUH 3a/1a4;
HMETb NPEJICTaBICHUE O AEPEBbAX U YMETh IPUMEHSTh TIPU PEILICHUH 3a/1ay;

BJIa/IeTh OHATHEM CBSI3HOCTh U YMETh IIPUMEHATH KOMIIOHEHTBI CBS3HOCTH TIPU PELICHUH 3a/1ay;

YMeTb OCYIIECTBIISITH IIyTH 10 pebpam, 00X0oabl pedep u BepIIrH rpada;

HMeTh IpeJICTaBICHUE 00 IHIepOBOM ¥ TaMHIBTOHOBOM ITyTH, IMETh IIPE/ICTABICHNE O TPYAHOCTH 3aJa4H HaXOXKICHUS TaMHJITOHOBA ITYTH;

BIIAJCTh IOHATUAMHI KOHEUHbIC U CYETHBIC MHOXKECTBA U YMETh UX NPUMEHSTh IIPU PEILICHUU 3a1ay;

YMeTb IPHMEHSATh METOJ] MaTeMaTHIeCKOH HHIYKIINY;

YMeTb IPHMEHSATh NPUHIMI JIupHXIIe IpK pelIeHnH! 3a1a4

Vmers npencraBieHue 00 akCHOMaTHIECKOM METOJIE;

BJIAJCTh IIOHATHEM F€OMETPUYECKUE MECTa TOUEK B IPOCTPAHCTBE U YMETh IPUMEHSTh UX I pELICHUs 3a1ay;

YMETb IPUMEHATH AJIs pelleHNUs 3a/1ad CBOICTBA MJIOCKUX U ABYTPAHHBIX YIJIOB, TPEXI'PAHHOT'O YIila, TEOPEMbl KOCUHYCOB U CUHYCOB JUI TPEXTPAHHOI'O yIJIa;
BJIaIETh OHATHEM MEPIEHIUKYIIIPHOE CEUSHUE IPU3MBI H YMETh IPUMEHSATH €r0 IPH PEIICHNH 33/1a4;

HMETh IPEJICTaBICHUE O ABONCTBEHHOCTH IPABUIIBHBIX MHOTOIPaHHHUKOB;

BJIaI€Th HOHATHAMH [IEHTPAIBHOE U MapaJlIeNIbHOE IIPOSKTUPOBAHNE U IPUMEHSTh X IPH MOCTPOCHUH CEYEeHNII MHOTOTPaHHIKOB METOJJOM HMPOEKIIHH;
HMETh MPEJICTaBICHUE O pa3BepTKe MHOTOTpaHHKKA U KpaTyaileM IIyTH Ha IOBEPXHOCTU MHOTOTPAaHHUKA;

HMETh MPEJICTaBICHUE O KOHUYECKUX CCUCHHUSX;

HMETh IpeJICTaBIeHUE 0 Kacarouuxcs cepax 1 KOMOHMHAIMH T BPAICHNS X YMETh IIPIMEHATh UX IIPH PEIIeHNH 3a/ad;

MIPUMEHSTH IIPU PEIICHHUH 33139 (POPMYITy PACCTOSHHS OT TOUKH JI0 TUIOCKOCTH;

BJIaI€Th PAa3HBIMU COCOOAMU 3aJaHus IPSIMOH YpaBHEHHUSIMH M yMETh IPUMEHSTH IIPH PEIIeHNUH 3a/ad;

IIPUMEHATH NIPH PELICHUU 3a/1a4 U 10Ka3aTeJIbCTBE TEOPEM BEKTOPHBIM METO M METO/ KOOPIHHAT;

HMeTh IpeJICTaBlIeHne 00 akcnoMax o0bema, MPUMEHSTh (popMyITbl 00BEMOB NMPSIMOYTOJIHOTO TapaJlIeNeNuIea, TPU3MBI M IIMPaMUIbI, TETPadApa MPH PEIIeHNH 3a/1ay;
MIPUMEHSTh TEOPEMbI 00 OTHOIIEHHUSIX 00BEMOB IIPU PELICHHUH 337134,

MIPUMEHSATh HHTETPAI TS BBIYUCIECHHSI 00BEMOB M TIOBEPXHOCTEH TeJI BpAIeHHs, BEIYHCICHNS TUIOMAAN c(hepHIecKoro mosca u 00bemMa mapoBoro cios;
MMETh IPEJICTaBICHUE O ABIKEHUSIX B IPOCTPAHCTBE: MapajIeTbHOM NIEPEHOCE, CHMMETPHU OTHOCHTEIIBHO INIOCKOCTH, IIEHTPATbHONH CHMMETPHUH, TIOBOPOTE OTHOCHTEIBHO HPSIMOH, BHHTOBOH
CHMMETpPUH, YMETh IPIMEHSATh UX IIPH PEIICHUH 3a/1ad;

HMeTh IPeJICTaBICHUE O TUIOIAI! OPTOTOHATEHOM MPOEKINY;

UMETD MNPEACTABICHUE O TPEXI'PAHHOM U MHOTI'OI'PAaHHOM YTIJI€ U IIPUMECHATH CBOMCTBA MJIOCKUX YIJ10B MHOTOTPAHHOTO yIJia IIPU PEIIEHUHN 3a1a4;

UMETH NPEACTABJIICHUA O npeoGpasosaHMn 1'10}106]/15{, FOMOTETHUU U YMETH IIPUMEHATD UX IIPU PEHICHUH 3a/1a4;

YMETH pelIaTh 3a/la4u Ha MJIIOCKOCTU METOJaMU CTEPEOMETPHUH;

YMETb IPUMEHATH (POPMYITBI 00BEMOB TIPH PEIICHUH 3a/1a4

HaXOAUTH 00BEM MapauIeNIeNnIIe [a i TeTPadpa, 3aJaHHbIX KOOPUHATAMHI CBOUX BEPIIIHH;

3aJaBaTh NPSIMYIO B IPOCTPAHCTBE;

HAaXOJUTh PACCTOSHUE OT TOYKH A0 IJIOCKOCTH B CUCTEME KOOPAUHAT;

HaXoAUTh PaCCTOAHUE MEXKAY CKPCIIUBAIOIIUMUCS IIPAMBIMH, 3aJaHHBIMU B CUCTEME KOOPANHAT



Conep:xkanue nporpammsl 10 kiacca

MOOVAb «Aneedpa u nauana anaiu3ay)

IoBTOpenue (4 4)

Anrebpanueckue BoipaxeHus. JInHeiiHbIe ypaBHEHHS 1 HEPABEHCTBA, UX cucTeMbl. KBapaTHbeie ypaBHeHUS U HepaBeHCTBA. CBoiicTBa U rpaduku GyHKIUH.
Henumoctsb uncena (10 )

[TonsaTne nenumoctu. [enumocts cyMMBI U ipousBeacHus. Jlenenue ¢ ocrarkoMm. [Ipusnaku nenumocty. Pelienne ypaBHEeHUN B LEIBbIX YUCIIAX.
MHoroujieHbl. AJiredOpanyeckue ypapuenust (15 1)

MuorousieH ot oxHoro nepemeHHoro. Cxema I'opaepa. Muorounen P(X) u ero kopens. Teopema be3y. Anrebpandeckoe ypaBaenue. CIeICTBHS U3 TEOPEMBI
Besy. Pemenne anreGpaMuecKux ypaBHEHMH pa3lloKEHHMEM HA MHOXKHTENW. JleIMMOCTh ABy4wiIeHOB X +a" Ha X+d. CHMMETPHYECKHE MHOTOYIEHBI.
MHorousneHsl 0T HECKOJIbKUX NepeMEHHbIX. DOpPMyJIbl COKPALIEHHOIO YMHOKEHUS AJ1s cTapiux creneneid. bunom Hetotona. Cuctemsl ypaBHEHUH.

CreneHb ¢ AeiicTBUTEIbHBIM MoKa3aTeaeM (13 u)

JlelicTBUTENbHBIE YnCiia. beCKOHEYHO yOBIBAIONIAs reOMeTpUIecKas mporpeccus. ApupMeTHIECKU KOPEHb HaTypaibHOU cTerneHu. CTeneHb ¢ palnoHaIbHBIM
U ICUCTBUTEIbHBIM IIOKA3aTEIIEM.

Crenennas ¢pyunxkuus (15 1)

Crenennas ¢yHkuus, ee cBoicTBa U rpaduk. Bzaumuo obpatHsie pyHkuuu. CrnoxxHast QyHkuus. [{poOHo-nuHeiHas ¢yHkuusa. PaBHOCHIIbHBIE ypaBHEHUS U
HepaBeHCTBa. MppanuoHanbHble ypaBHeHUs. MppannoHanpHble HEpaBEHCTBA.

IToxa3zarenbHasa pynkuus (11 49)

[TokazarenbHast ¢yHkIus, ee cBoiictBa u rpaduk. [lokasarenpHble ypaBHeHMs. IlokasaTenbHble HepaBeHCTBA. CHCTEeMbl MOKa3aTENbHBIX YPaBHEHUN U
HEPaBEHCTB.

Jlorapudmuueckas pynxuus (17 4)

Jlorapugmsl. CoiicTBa norapudmos. JlecaTuunble U HaTypajdbHble Jorapudmel. Popmyna nepexona. Jlorapudpmudeckas GpyHkIus, ee cBoiicTBa U rpaduxk.
Jlorapudmudeckue ypaBaenus. JlorapugmMuiyeckrne HepaBEHCTBA.

Tpuronomerpunueckue popmyJsl (23 1)

Panuannas mepa yria. I1oBopoT TOUKM BOKpYT Havasna koopAuHat. OnpeeneHue cuHyca, KOCUHyca U TaHIeHca yria. 3Hakyd CUHYyca, KOCUHYCa M TaHTeHca
yria. 3aBUCUMOCTb MEXJly CHHYCOM, KOCUHYCOM M TaHI€HCOM OJHOT'0 U TOTO ke yria. Tpuronomerpudeckue Toxaectsa. CuHyc, KOCUHYC M TAaHT'€HC YIJIOB 0
n —o.. opmynsl crnoxenus. CHHYC, KOCMHYC M TAaHT€HC ABOMHOrO yriia. CUHyC, KOCHHYC M TAaHT'€HC MOJO0BUHHOTO yria. @opmynsl npusenenns. Cymma u
pa3HocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. [Ipon3Benenue cuHycoB u KocuHycoB. Tpuronomerpuueckue ypasuenus (20 u)

VYpaBueHue C0S X=a. YpaBHenue Sin X=a. YpaBuenue tg x=a. TpuroHoMeTprHueCcKue ypaBHEHHS, CBOIAIIMECS K anredpandeckuM. OTHOPOIHBIE ¥ TMHEHHBIE
ypaBHEHUs. MeToIbl 3aMEHBI HEU3BECTHOIO U PA3JIOKEHUS HA MHOXKUTEIHW. MEeTO/ OLIEHKH JIEBOW U IIPaBOM Y4acTell TPUTOHOMETPUYECKOTO YPABHEHHUS.
CucteMsbl TPUTOHOMETPUYECKUX YPABHEHUN. TPUrOHOMETpUYECKHE HEPABEHCTBA.



Mmo0yab «l eomempusy

BBeenne. AKCHOMBI CTepeOMeTPUH W UX cJaeacTBus (4 1)
[Ipenmer crepeomerpun. OCHOBHBIE MOHITHS CTEPEOMETpUH (TOUKA, MpsAMasi, INIOCKOCTh, IPOCTPAHCTBO) M aKCHOMBI cTepeoMeTpud. [lepBbie ciieacTBus u3
AKCHOM.
I[MapajieJbHOCTh NPSAMBIX U IJIOCKOCTEH (18 1)

[Iepecekaromuecs, napajuiesibHbIE U CKpeLIMBarOIuecs npsaMble. [lapaninenbHOCTh NPAMON U TNIOCKOCTH, IPU3HAK U CBOMCTBA. YTOJ MEXAY MPSIMbIMHU
B nipocTpanctie. [leprnenaukynsapHocTs npsmbix. [lapannenbHOCTh IIOCKOCTEH, TpU3HAKU U cBoicTBa. [lapannensHoe npoektupoBanue. M3obpaxenue
POCTpaHCTBEHHBIX (puryp. Terpasap u napaenenunen, kyd. Cedenus Kyoa, mpu3Mbl, THPAMUIBL.

IlepneHAUKYASIPHOCTH NPSAMBIX U MJI0cKOcTedl (20 u)
[lepneHuKyISpPHOCTD NIPSAMOM M IUIOCKOCTH, IPU3HAKKA U CBOMCTBA. llepnenaukyissp u HakiaoHHas. Teopema O Tpex NEePHEHAUKYIAPAX. YTOI MEXIY
IpSIMOM M INIOCKOCTBIO. PaccTosiHMEe OT TOYKM [0 IUIOCKOCTH. PaccrositHMe OT HpsMOHM 110 IUIOCKOCTH. PaccTosiHMe MeXIy mNapajljielIbHBIMU
IJIOCKOCTSAIMU. PaccTosiHue Mexay CKpelMBaOIMMUCS IIPSIMBIMHU.
[lepnieHIUKYIAPHOCTD IUIOCKOCTEH, NIPU3HAKU M CBOWCTBA. /IByrpaHHBIN yroil, JMHEWHBIA yroJ ABYrpaHHOro yria. [lmomanas opTOroHaabHOW HMPOEKLMH
MHOI'OYT'OJIbHHKA.
Mmuororpannuku (15 u)
[lonsiTHE MHOTOrpaHHUKA, BEPIIUHBL, peOpa, FpaHu MHOrorpaHHuka. Pazseprka. MHororpanssie yribl Beinmykibsie MHOrorpanHuku. Teopema Diinepa.
[Tpusma, ee ocHoBaHUE, OOKOBBIE peOpa, BEICOTa, OOKOBast U MOJIHAas moBepXHOCTU. [Ipsimas u HakioHHas mpusMa. [lpaBunbHas npusma.
[Mupamuna, ee ocHoBaHMEe, OOKOBBIE pedpa, BbICOTA, OOKOBasl W IMOJIHAs MOBEPXHOCTH. TpeyronpHas nupamuaa. [IpaBuiabHas nupaMuja. YcedeHHas
UpaMHIa.
Cummerpus B KyOe, B mapajuiefenunene, B npusMe U nupamujae. [loHsTHe 0 cUMMeTpuM B HPOCTpaHCTBE (LEHTpajibHasl, OceBas U 3epKajibHas).
IIpuMepsl CHMMETpHIA B OKPYXKAIOLIEM MUPE.
[IpencraBienue o NpaBUIBHBIX MHOTOTPAHHUKAX (TETpa’ap, KyO, OKTa’dap, OAEKa3Ip U UKOCAIP).
IHoBTOpenue (10 4)



KaJ'ICHI[apHO'TeMaTI/I‘—ICCKOe IIaHUPOBAHUC 110 MamemanmuKke 10 knacc
(6 u B Hepento, Bcero 204 )

Koin-B0 Jlata npoBeneHus
No HanmMeHnoBanwue paszena mporpaMmmMbl B TEMbI YpOKa
4acoB TIaH dakt

1 MoBTopeHune. Anrebpanyeckue BbipaxeHus 1
2 MoBTopeHue. JINHeHble ypaBHEHMA U HEPABEHCTBA, UX CUCTEMbI 1
3 MoBsTopeHune. KBaapaTHble ypaBHEHMA U HEPABEHCTBA 1
4 MosTopeHue. CeoiicTBa U rpaduKkm GyHKUMA. BxogHOM KOHTPOb (20 MUH) 1
5 Mpeamet cTepeomeTpumn. AKCMOMbI CTEPEOMETPUN 1
6 HekoTopble CNeACTBUA U3 aKCMOM 1
7 MoHATME AeAUMOCTU. JeNMMOCTb CYMMbI U MPOU3BeaeHNA 1
8 MoHATME AeAMMOCTU. [JeNMMOoCTb CYMMbI U Npon3BedeHus 1
9 [enexve c octaTkom 1
10 [JeneHune c octaTKkom 1
11 PeleHue 33434 Ha NPMMEHEHe aKCMOM CTEPEOMETPUM U UX CNeACTBUI 1
12 PeweHune 33434 Ha NPMMEHEHME aKCMOM CTEPEOMETPUM U UX CAeACTBMUIA 1
13 Mp13HaKK 4eAMMOCTH 1
14 MpU3HaKM AeIMMOCTH 1
15 PelleHne ypaBHEHWN B LEAbIX YNCNaX 1
16 PelleHue ypaBHEHUI B LLe/IbIX YMCNaX 1
17 MapasinesnbHble NpAMble B NPOCTpaHcTee. MapannesbHOCTb TPpex NPAMbIX 1
18 MapannenbHOCTb NPAMOI U MNOCKOCTH 1
19 O606uLatoumii YpoK no Teme «1eNMmocTb Yncen» 1
20 KoHTponbHaa paboTa Ne 1 «[Jeanmoctb uncen» (1 4) 1
21 AHanu3 K. p. MHOrouYneH oT 04HOTO NePeMeHHOro 1
22 MHorouseH oT 0AHOro NeEPemMeHHOro 1
23 PelleHue 334a4 Ha NapannesibHOCTb NPAMOW U NIOCKOCTU 1
24 PelweHue 3a4a4 Ha NapanieNbHOCTb NPAMOIA U NAOCKOCTH 1
25 Cxema lopHepa 1
26 MHorouneH P(x) n ero kopeHb. Teopema besy 1
27 Anrebpaundeckoe ypasHeHue. Ceactene U3 Teopembl besy 1
28 PelweHne anrebpanyeckmx ypaBHEHMUIN Pas3fosKeHUEM Ha MHOXUTENN 1
29 PelweHue 3a4a4 Ha NapanieNbHOCTb NPAMOIA U NAOCKOCTH 1
30 CKkpelmBatoLmecs npamble 1




31 PeweHwne anrebpanyeckmx ypaBHEHMUN Pas3NoKeHMEM Ha MHOXUTENN 1
32 LdenvmocTtb aAsydneHoB. CUMMeTPUYECKME MHOMOYEHDI 1
33 MHOrouneHbl OT HECKO/IbKMX NepeMeHHbIX 1
34 dopMy bl COKPALLLEHHOTO YMHOMEHUA ANA CTapLUKMX cTeneHei. buHom HbtoToHa 1
35 YrAbl C COHaNpaBAeHHbIMM CTOPOHAMMW. YFoa MexXAay NpaMbIMu 1
36 PeweHwne 3aga4 no Teme «MapannenbHOCTb NPAMbIX, TPAMOM M NAOCKOCTMY 1
37 dopMy /bl COKPALLLEHHOTO YMHOMEHUA A8 CTapLUnX cTeneHein. BuHom HbloToHa 1
38 CucTeMbl ypaBHEHWIA 1
39 Cuctembl ypaBHEHUM 1
40 O606LWwatowmii ypok no Teme « MHorousieHbl. Anrebpanyeckne ypaBHeHMA» 1
a1 KoHTponbHas pabota Ne3 «[apannenbHoOCTb B MPOCTPAHCTBE. Yron mexay AByMA NpAmbIMU» 1
(14)
42 AHanus K. p. MapannenbHble naockocTi. CBOWCTBA NapaniesbHbIX NAOCKOCTeN 1
43 KoHTponbHasa pabota Ne 2 « MHorouneHbl. Anrebpanyeckue ypasHeHua» (1 ) 1
44 AHanus K. p. leincTentenbHble Yncna 1
45 BeckoHeuHo ybbiBatoLLan reomeTpryeckan nporpeccua 1
46 BeckoHeuHo y6bIBaloLLLaA reoMeTpryecKas nporpeccus 1
47 MapannenbHblie NAockocTh. CBOMCTBA NapaiefibHbIX NJI0CKOCTEN 1
48 TeTpasap. Mapannenenunes, 1
49 ApndmeTnyecKknii KopeHb HaTypPaIbHOM CTENEHM 1
50 ApndMeTUYECKUIA KOPEHb HaTypaNbHOM CTEMNeHu 1
51 ApundmeTnyecKknii KopeHb HaTypPaIbHOM CTENEHM 1
52 ApudmeTnUYECKNN KopeHb HaTyPaNbHOM CTeNeHn 1
53 TeTpasap. Mapannenenunep, 1
54 M306parkeHne NPoCTPaHCTBEHHbIX GUryp. 3a4aum Ha NOCTPOEHME ceueHui 1
55 CTeneHb C paLMOHa/IbHbIM U [eCTBUTEIbHBIM MOKa3aTeiem 1
56 CTeneHb C pauUMOHabHbIM U AEeICTBUTEIbHbIM MOKasaTesiem 1
57 CTeneHb C paLMOHabHbIM U LEeNCTBUTENbHbIM NMOKasaTenem 1
58 CTeneHb C paLMOHaNbHbIM U LEeNCTBUTENbHbIM NMOKasaTenem 1
59 MN306parkeHne NpoCTPaHCTBEHHbIX GUryp. 3a4aum Ha NOCTPOEHME CeYeHU 1
60 PelweHwne 3a4a4, NOBTOPEHME TEOPUN 1
61 0606uiatowmit ypok no teme «CreneHb C 4ENCTBUTENbHBIM NOKa3aTenem» 1
62 KoHTponbHasa paboTa N2 4 «CTeneHb C AeNCcTBUTENbHBIM NoKasaTtenem» (1 4) 1
63 AHanums K. p. CteneHHaa GyHKLUMA, ee CBOWCTBA U rpaduK 1




64 CreneHHas QyHKUMA, ee CBOMCTBA U rpaduk 1
65 PeweHue 3aga4 no Teme «lMapannenbHoCcTb NAocKocTel. TeTpasap v napannenenunesn» 1
66 KoHTponbHana paboTa No5 «MapannenbHocTb naockocten. TeTpasap v napannenenuneny (1 y) 1
67 CTeneHHas pyHKUMA, ee CBOMCTBA U rpaduK 1
68 B3aMmHO 06paTHble GyHKUMU. CNoXKHAA GYHKLMA 1
69 B3anmHo obpaTHble GyHKUMKU. CNoXHaA GYHKLMA 1
70 [poBbHO-NnHenHan GyHKUMA 1
71 AHanus K. p. MNepneHauKynspHble npsamble B npocTpaHcTee. [lapannenbHble npsamble, 1
neprneHanKyaApHbIE K NJ0CKOCTH.
72 Mpu3Hak nepneHANKYAAPHOCTU NPAMOM U MAOCKOCTH. 1
73 PaBHOCKNbHbIE YPAaBHEHWUA M HEPABEHCTBA 1
74 PaBHOCU/IbHbIE YpaBHEHUA N HEPABEHCTBA 1
75 PaBHOCKNbHbIE YPAaBHEHWNA M HEPABEHCTBA 1
76 MppaumnoHanbHble ypaBHeHUs 1
77 Teopema 0 NPAMOWN, NePNEeHANKYAAPHOM NAOCKOCTH. 1
78 PeweHune 3a0a4 no Teme «MepneHamKynapHOCTb NPAMOI U NAOCKOCTUY. 1
79 MppaumoHanbHble ypaBHeHUA 1
80 MppaumoHanbHble ypaBHEHUA 1
81 MppauyoHanbHble HepaBeHCTBa 1
82 0606wWatowmit ypok no Teme «CreneHHasa pyHKUMA» 1
83 PelleHue 3aga4 no Teme «MepneHamKyaapHOCTb NPAMOM U MNOCKOCTUY. 1
84 PeweHue 3aaa4 no teme «fepneHanKynapHOCTb NPAMOM U MJIOCKOCTUY. 1
85 KoHTponbHaa paboTa N2 6 «CteneHHasa GpyHKUmMA» (1 4) 1
86 AHanums K. p. MokasatenbHas ¢yHKUUA, ee CBOMCTBA U rpadumk 1
87 MoKasaTenbHaa GyHKUMA, ee CBOMCTBA M rpaduK 1
88 MoKasaTesibHble ypaBHeHMA 1
89 PaccTosHMe OT TOYKM [0 NIOCKOCTM. Teopema o Tpex nepneHanKkynsapax. 1
90 Yron mexay npsmoit U naoCcKocTbio. 1
91 MoKasaTenbHble ypaBHEHUA 1
92 MoKasaTenbHble ypaBHEeHUA 1
93 MoKasaTenbHble HepaBeHCTBa 1
94 MoKasaTenbHble HepaBEHCTBa 1
95 PelleHue 3a4a4, NOBTOPEHME TEOPUN. 1
96 PeweHue 3aga4 no teme «fepneHanKynap u HakNoHHbIE. YTO MeXay NPAMON 1 1




N/TIOCKOCTbHO».

97 CucTembl MOKasaTe bHbIX YpaBHEHUI U HEPABEHCTB 1
98 CUCTEMbI MOKa3aTe/IbHbIX YPAaBHEHWUIA U HEPABEHCTB 1
99 0606wWatoWwmii ypok no Teme « MokasatenbHaa GyHKLUA» 1
100 | KoHTponbHasa pabota Ne 7 «lMokasatenbHasa GyHKuma» (1 4) 1
101 PeweHue 3aga4 no teme «epneHanKynap v HakNOHHbIE. YTO MeXay NPAMON 1 1
MAOCKOCTbION.
102 PeweHue 3aga4 no teme «epneHanKynap v HakNOHHbIE. YTO MeXay NPAMON 1 1
MNOCKOCTbIOY.
103 | AHanus k. p. florapudmbl 1
104 | Norapudmbi 1
105 | CsoitctBa norapudpmos 1
106 | Csoiictea norapudpmos 1
107 | AsyrpaHHblit yron. MpusHaK nepneHaMKyAapHOCTM ABYX MAOCKOCTEN. 1
108 | OsyrpaHHbiit yron. NpusHak nepneHaMKynapHoOCTU ABYX MAOCKOCTEN. 1
109 | OecatnuHbie u HaTypanbHble norapudmsl. Popmynbl nepexoaa 1
110 | decAaTnuHble n HaTypanbHble norapudmbl. Popmynbl nepexosa 1
111 | OecatnyHble n HaTypanbHble norapudmbl. opmynbl Nnepexosa 1
112 | Norapudmnyeckan GpyHKLMA, ee CBOMCTBA U rpaduk 1
113 MpAMOYronbHbIM Napannenenunea, 1
114 | NpamoyronbHbIV Napannenenunea. 1
115 | Norapudmuyeckas GpyHKUMA, ee CBOMCTBA U rpaduK 1
116 | Norapudmuyeckune ypasBHeHUA 1
117 | Norapudpmuyeckune ypaBHeHMA 1
118 | Norapudmuyeckune ypasHeHUA 1
119 PeweHue 33434, NOBTOPEHNE TEOPUMN. 1
120 | PeweHwue 3agay no Teme «[ByrpaHHbli yro. MepneHanKyAapHOCTb NI0CKOCTEN Y. 1
121 | Norapudmuyeckmne HepaseHcTBa 1
122 | Norapudmunyeckne HepaBeHCTBa 1
123 | Norapudmunyeckmne HepaseHcTBa 1
124 | O6o6uiatouinii ypok no Teme «Jlorapupmuueckas GyHKLUA» 1
125 | PeweHune 3agay no teme «lepneHAMKYAAPHOCTb NPAMBIX M MJI0CKOCTEMN». 1
126 | KoHTponbHasa paboTa No9 «MepneHanKyAapHOCTb MPAMBIX U NAOCKOCcTEM» (1 u) 1
127 KoHTponbHas pabota Ne 8 «/lorapudmmyeckasn pyHKuma» (1 y) 1




128

AHanus K. p. PagnaHHaa mepa yrna.

1
129 MOBOPOT TOYKM BOKPYF Hayana KoopamMHaT 1
130 MOBOPOT TOUKM BOKPYr Hauana KoopamHaT 1
131 MoHATUE MHOrorpaHHuKa. Mpusma 1
132 Mnowaab NPAMOYro/ibHOM MPOEKLUM MHOTOYrONbHMK. 1
133 | OnpeaeneHmne cuHyca, KOCUHYCa U TaHreHca yrna 1
134 | OnpepeneHune cMHyca, KOCUHYCA U TaHreHca yrna 1
135 | 3HaKM cuHyca, KOCUHYCa M TaHreHca yrna 1
136 | 3aBUCMMOCTb MEK QY CUMHYCOM, KOCMHYCOM M TAHFEHCOM OZHOrO M TOrO ¥Ke yria 1
137 MpocTpaHcTBEHHan Teopema MNudaropa 1
138 PeweHune 3a0a4 no Teme «lMoOHATUE MHOrorpaHHuKa. Mpusma» 1
139 | 3aBMCMMOCTb MeXKAay CUHYCOM, KOCMHYCOM M TaHFEHCOM OZHOrO M TOTO Xe yria 1
140 | TpuroHoMeTpHUECKME TOKAECTBA 1
141 | TpuroHomeTpuyeckue ToKaecCTBa 1
142 | CUHYC, KOCMHYC M TaHTEHC YI108B oL U —al 1
143 Mupamuaa. MpasuabHaa nupammaa 1
144 | YceueHHas nupammaa 1
145 | dopmynbl cloKeHNs 1
146 | ®opmynbl cioKeHUA 1
147 | ®opmynbl cnoxeHns 1
148 | CUHYC, KOCMHYC M TaHIreHC ABOIMHOrO yrna 1
149 PeweHwne 3agau no Teme «Mupammaa» 1
150 PeweHue 3aaay no Teme «Mupammaa» 1
151 | CuHyC, KOCMHYC M TaHreHC NOIOBMHHOTO Yria 1
152 | ®opmynsl npneeaeHms 1
153 | ®opmynbl npnseaeHus 1
154 | Cymma 1 pasHOCTb CMHYCOB. CymMMa 1 pa3HOCTb KOCMHYCOB 1
155 | CummeTtpus B npoctpaHcTee. MoHATHE NPaBUAbHOTO MHOTOrPaHHUKa 1
156 | dnemeHTbl CUMMETPMM NPaBUIbHbLIX MHOrOTPaHHUKOB 1
157 | Cymma 1 pasHOCTb CMHYCOB. CyMMa M Pa3HOCTb KOCMHYCOB 1
158 | NpousseseHMe CMHYCOB U KOCUHYCOB 1
159 | O6ob6uiatoumii ypok no Teme « TPUroHOMeTprYeckne Gopmysibi» 1
160 | KoHTponbHasa pabota Ne 10 no Teme «TpuroHomeTpuyeckue dpopmynbi» (1 u) 1




161 | Teopema diinepa 1
162 | PeweHwne 3aaa4 no Teme «lpaBu/IbHbIE MHOTOrPaHHUKMY 1
163 | AHanus K. p. YpaBHeHue cos x=a 1
164 | YpaeHeHue cos x=a 1
165 | YpasHeHue cos x=a 1
166 | YpasHeHue sin x=a 1
167 PeweHune 3aa4, NOBTOPEHUE TEOPUM 1
168 | PeweHune 3agay no teme « MHOrorpaHHUKN» 1
169 | YpasHeHue sin x=a 1
170 | YpaBHeHwue sin x=a 1
171 | YpaBHeHue tg x=a 1
172 | YpaBHeHue tg x=a 1
173 KoHTponbHaa pabota Ne 11 « MHororpaHHUKM» (1 u) 1
174 | NosTopeHune. AKCMOMbI CTEPEOMETPUU M UX CeACTBUA 1
175 TpmrouHomeTpmquKme ypaBHeHMs, ceogawmecs K anrebpandecknm. OgHopoaHble U 1
JIMHENHble ypaBHEHMS
176 TpmrouHomeTpmquKme ypaBHeHMs, ceogawmecs K anrebpandecknm. OgHopoaHble U 1
NIMHEeNHble ypaBHEHWS
177 TpmrouHomeTpmquKme ypaBHeHMs, ceogalmecs K anrebpandecknm. OgHopoaHble U 1
NIMHEeNHble ypaBHEHWS
178 MeTo,uLbl 3aMeHbl HEM3BECTHOTO U Pa3/IOMeEHNA Ha MHOMKUTENM. MeToz, oLeHKM NeBol u 1
NpaBoi YacTei TPUroHOMETPUUECKOrO YPaBHEHMA
179 MosTopeHue. MepneHANKYNAPHOCTb MPAMbIX U MJIOCKOCTEN 1
180 | NosTopeHue. MHororpaHHUKK. Mnowaam 6OKOBbLIX NOBEPXHOCTEN NPM3MbI U NMPaMUApbI 1
181 MeTo,uLbl 3aMeHbl HEM3BECTHOTO 1 Pa3/IoeHMA Ha MHOMKUTENM. MeToz, oLeHKM NeBoi u 1
NpaBoi YacTei TPUroHOMETPUUECKOro YPaBHEHMA
182 MeTo,uLbl 3aMeHbl HEM3BECTHOTO 1 Pas/IoeHMA Ha MHOXKUTENN. MeToz OLEeHKM SIeBOM U 1
NpaBoii YacTei TPUrOHOMETPUYECKOTO YPaBHEHMA
183 | Cuctembl TPUrOHOMETPUHECKMX YPABHEHM 1
184 | Cuctembl TPUrOHOMETPUYECKUX YPaBHEHMUI 1
185 | TpuroHomeTpuueckune HepaBeHCTBa 1
186 | TpuroHomeTpuueckme HepaBeHCTBa 1
187 | O6obwatowmii ypok no Teme «TPUrOHOMETPUYECKME YPaBHEHUAY 1




188

KoHTponbHasa pabota N2 12 « TpuroHomeTpuyeckue ypaBHeHMA» (1 4)

1
189 | NosTopeHue. MoKasaTenbHas, cTeneHHasa v orapnudmmyeckme GyHKLMM 1
190 | Utorosas KoHTponbHas pabota (2 u) 1
191 MNToroBas KOHTpOAbHasA paboTa (2 u) 1
192 | AHanus K. p. MoBTOpeHne n ob6obLieHne matepuana 1
193 | NosTopeHune n 0606LLEeHME MaTepHana 1
194 | NosTopeHue n 0606LEeHMe maTeprana 1
195 MosTopeHune n o60buieHne matepmana 1
196 MoBTopeHune n 0606LLeHNE MaTepuana 1
197 MopBeseHne UToros roaa 1
198 MoaseaeHne UTOroB roAa
199 MopBeseHne UToros roaa
200 | NoaseneHue UToros roga
201 MoaseaeHne UTOroB roaa
202 | NoaseneHne UTOros roga
203 MoaseaeHne UTOroB roaa
204 | NogsepeHne UToros roga
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