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HosicuuTeIbHAA 3aLIMCKA.

PaGouas mporpamma no npenmery «Marematuka» ans 6a3oBoro ypoBHs mpenogaBanus B 10-11
KJI. cocTtaBieHa B cooTBeTcTBUU ¢ TpeboBanmsiMu PI'OC COO Kk cTpyKType M pe3ylbTaTa OCBOCHUS
OCHOBHBIX 00pa30BaTENbHBIX MPOTrpamMM CpelHero oOuiero o0pa3oBaHUsS M OCBOCHUS IIpeIMeTa Ha
BBICOKOM YPOBHE JIJISl CEPhE3HOTO M3yUSHUS] MAaTEMAaTHUKU B By3€ M OOpETCHHUS MPAKTHUECKUX YMECHHUHA U
HAaBBIKOB ~ MAaTeMAaTUYECKOTO  XapakTepa, HeOoOXOIUMBIX JUid YCHEIHOH mpodeccnoHambHOMI
JeSITeIbHOCTH, 00ECTIEYCHUSI BO3MOKXHOCTH YCIICIITHOTO MPOIOKEHHS 00pa30BaHus 10 CIEHUAIBHOCTSIM,
HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM MAaTEMATHKH.

IIporpamma pa3paGoTaHa Ha OCHOBE CJIETYIOIIUX TOKYMEHTOB:
1. ®enepanbHoro 3akoHa « O6 ob6pazoBanuu B Poccuiickoit ®eneparum» Ne273-D3 ot 29.12. 2012 1.
2. IIpuka3 Munnpocsemenusi Poccun ot 22.03.2021 Ne 115 «O06 yrBepxaenuun Ilopsinka opranu-
3allid U OCYIIECTBJICHUS 00pa30BaTEIbHONU JEATENBHOCTH 10 OCHOBHBIM 00111€00pa3oBaTebHBIM
nporpaMMaM HadallbHOTO OOIIEero, OCHOBHOTO OOIIET0 U CPEeIHEro o0mero oopa3oBaHus», BCTYyIMAeT
B cuiy ¢ 1.09.2021 r.

3.®I'OC cpennero obmiero odpazoBanusi, npukaz Munoopuayku PD ot 17 mast 2012r. Ne 413, ¢ usm. ot
11.12.2020 1. Ne 712
4. TloctaHOBJIEHHE TTIABHOTO TOCYAPCTBEHHOTO canuTapHOoro Bpaua P® ot 28 centsadps 2020 r. Ne
28 «O06 yrBepxaenuncanutapubix npasui CII 2.4.3648-20 "CanutapHo-3111€MUOIOTMUECKUE TPE-
0OBaHUA K OpraHU3alysIM BOCIUTAHUS HOOYUECHHUS, OTJIbIXA U O3/I0POBJICHUS JIeTeil 1 Mostoaexku" (1a-
nee — CIT 2.4.3648-20);
5.IIpumepnas OcHoBHast oOpaszoBarenbHas MHporpamma cpeanero ooOmiero ooOpaszoBanusi. OmoOpeHa
perrerreM denepaibHOTO y4eOHO-METOIUYECKOTO O0BETMHEHUS IO 001IeMy 00pa30BaHUIO (IIPOTOKOJ OT
28.06.2016 . Ne 2/16-3)
6.0cHoBHas oOpa3oBareibHas IporpaMma cpeaHero oomero oopazosanus [ BOY COIII c. Y3iokoBo
7.00pHUK TPUMEPHBIX pabouyux mporpamMm. AnreOpa W Havajla MaTemarmdeckoro aHammsa 10-11
kjaccel. ba3oBblil W yriayOneHHbIH ypoBHHU: ydeOHOe mocobue ais yuuTeneil o0iieoOpa3oBaTesIbHBIX
opranu3zanuii [coct. T.A. Bypmucrpona] M.: [Ipocsemienue, 2019
8.COopHUK mpuMepHbIX pabouux mnporpamM. ['eomerpusi. 10-11 kmaccel. ba3oBbiif n yrimyOneHHBIH
YpOBHH: YyueOHOEe TmocoOue g YyduTene obmieoOpa3oBareinbHbIX opranmzanui  [coct. T.A.
Bypmuctposa] M.: IIpocsemenne, 2019
Jas peanu3zanuu oopa3oBarte/ibHOI nporpaMmsel Beiopano YMK:
o anrebpe n Hauasnam ananusa [II.A. Anmumosa u ap. (10-11) ba3oBblii u yriry0n€HHBINA ypOBHU

1. Anumos IIA., Konseun FO.M., Txauésa M.B. u np. MaremaTtuka: anrebpa W Havaia
MaTeMaTHYeCKOro aHajiu3a, reomerpus. Ainredpa U Hadajga MaTeMaTHYECKOro aHaiau3a : y4el. Juis
0011e06paszoBat. opranuzanuii : 6a3oBbii U yrayos. yposuau / [I. A. AnumoB u ap.]. — 7-e u3a. — M.
: [IpocBemenue, 2019.

2. Aranacsn, JI.C. Maremaruka: anrebpa u Hadajga MaTeMaTHYecKOro aHalln3a, TeOMETPHS.
['eomerpus: yuel. as oOmeoOpa3oBar. opranu3zanuii: 6a3oBelii u yriy6sa. yposuu / [JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomies u ap.] — 7-e u3a. nepepad. — M. : [Ipocsemenue, 2019.

MecTo npeaMera B y4eOHOM ILVIaHe.
Mecmo npeomema: na nzydenue MmareMatuka B 10 u 11 kiacce oTBoaMTCS 4 9 B HEACIIO, BCETO
68 nenenb, 408 4. ( 34 Henenb B TOJ)
Yposenv 06yuenuss — 6a30BbI.

Aure0pa u Ha4YaJ1a aHAJIH3A I'eomeTpus MaremaTuka
10 kaace 68 4. 68 4. 136 4.
11 knace 68 u. 68 4. 136 u.
Bcero 136u. 136 u. 272 u.




Hesn 1 3a1aum peaju3anMi OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CpeIHEero 001ero
o0pa3zoBaHus

Metoaoaoruueckoit ocHoBoii ®I'OC COO sBasieTcss CHCTEMHO-AE€ATEIbLHOCTHLIN MOIXO0/I,
KOTOPBIii npeanosaraer:

* - (opMHUPOBAHHE TOTOBHOCTH O0YUAIOIIUXCS K CAMOPA3BUTHIO M HETIPEPHIBHOMY 00Pa30BaHHUIO;

* - IPOEKTHPOBAHME U KOHCTPYHPOBAHHE pa3BUBAIOIICH 00pa30BaTEIbHOMN Cpebl

* - aKTUBHYIO y4eOHO-TIO3HABATEIBHYIO JICATEIHHOCTh O0YUaONTUXCS,

* - [IOCTpOEHHUE 00pPa30BATENBHOM NEATETBHOCTH C YI€TOM WHAMBHYaTbHbBIX, BO3PACTHBIX,

MICUXOJIOTHYECKUX, PU3UOTOTHIECKIUX OCOOCHHOCTEH U 3JI0POBbS 00YJarO X CSI.

LessiMu peaju3aliiu OCHOBHON 00pa3oBaTeIbHOM MPOTrPaMMBbl CPEAHETO O0IIEro 00pa3oBaHHUS
SBIISIIOTCS:

CTaHOBJICHUE W PA3BUTHE JIMYHOCTH OOydaromerocs B €€ CaMOOBITHOCTH M YHHMKaJIbHOCTH,
OCO3HaHHE COOCTBEHHOM WHIWBUIYaJbHOCTH, TOSIBJICHWE IKU3HEHHBIX IUIAHOB, TOTOBHOCTH K
CaMOOIPEIEICHUIO;

JOCTUKEHHE BBIMYCKHUKAMHU IJIAHUPYEMBIX DPE3YyJIbTaTOB: KOMIIETEHIIMH U KOMIIETEHTHOCTEH,
OTIpeNIeNIIEMBbIX JTMYHOCTHBIMHU, CEMEWHBIMHU, OOLIECTBEHHBIMHU, TOCYIAPCTBEHHBIMH MOTPEOHOCTSIMH H
BO3MOXXHOCTSIMH OOY4aloIIerocsi CTapiiero HIKOJIBHOTO BO3pacTa, MHIMBUIYaJIbHOW 00pa3oBaTenbHOM
TPAaEKTOPHUEH €ro pa3BUTHUS H COCTOSTHUEM 370POBBSI.

JlocTukeHWe TOCTaBICHHBIX Iefiel Mpu pa3paboTke U peanu3aluu  00pa3oBaTelIbHOMN
OpraHM3aleii  OCHOBHOH  00pa3oBaTelbHOW  MPOrpaMMbl  CpelHero  o0mero  oOpa3oBaHUS
pelycCMaTPUBAET PEIICHHE CIECIYIOIIUX OCHOBHBIX 32124

(hopMHUPOBaHHUE POCCUUCKON IPaKIAHCKON UICHTHYHOCTH 00YJarOIINXCS;

COXpaHEHHEe U  pa3BUTHE  KYJIbTYPHOTO  pa3HOOOpa3us W S3BIKOBOTO  Hacjieaus
MHOTOHallMOHAJIBHOTO Hapoaa Poccuiickoii denepanuu, peanusaius npaBa Ha U3y4eHUE POJHOTO A3bIKa,
OBJIaJICHUE TyXOBHBIMU [IEHHOCTSIMH U KYJIBTYpO MHOTOHAIlMOHAILHOTO Hapoaa Poccuu;

o0ecrieyeHre paBHBIX BO3MO)KHOCTEH TMOTYYEHHUS! KAYeCTBEHHOTO CPETHETO 00IIero 0Opa3oBaHus;

o0ecrniedyeHre JOCTHXKEHHUST O00ydYaromMMUCA 00pa3oBaTeNbHBIX PE3YIbTATOB B COOTBETCTBUH C
TpeOOBaHUSIMH, YCTaHOBJICHHBIMH DenepadbHBIM TOCYIApPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
cpenHero obmiero oopazosanus (nanee — ®I'OC COO);

obecrieueHre peain3anuy OECIIaTHOTO 00pa30BaHUs HA YPOBHE CPEIHEro 00IIero oopa3oBaHus
B 00beMEe OCHOBHOM 00pa30BaTENbHOM NPOTrpaMMBbl, MPEIyCMaTPUBAIOLICH H3ydyeHHE O0s3aTeNbHBIX
y4eOHBIX MPEIMETOB, BXOJIAUIMX B yueOHBIN MmiaH (y4yeOHBIX IMPEIMETOB MO BBIOOPY M3 00s3aTENbHBIX
HOpeMETHBIX o0JacTeil, JOMOJIHUTENBHBIX YYeOHBIX MPEIMETOB, KypCOB IO BBIOOPY M OOLIMX JUIS
BKJTIOYECHHUSI BO BCE y4eOHBIE IJIaHBI YY€OHBIX NMPEIMETOB, B TOM YHWCIIE Ha YIrIyOJIEHHOM YpOBHE), a
TaKXe BHEYPOUHYIO JI€ATEIbHOCTD;

YCTaHOBJIEHHE  TpPEeOOBaHMH K  BOCIUTAHMIO W COLUMAIM3AIUM  OOydYaloOUIMXCs, WX
CaMOMIEHTU(HUKAIIMK TOCPEICTBOM JIMYHOCTHO U OOIIECTBEHHO 3HAUYMMOM JIEATEIbHOCTH, COLIMATbHOTO
U TPaXJaHCKOTO CTAHOBJICHHWS, OCO3HAaHHOTO BBIOOpa TmpodeccHd, TOHMMAHHWE 3HAYCHUS
npoeCcCHOHATIBHON JEATEIbHOCTH JJIi 4esloBeKa W OOIecTBa, B TOM YHCIIE YEpe3 peaau3alMio
00pa3oBaTeNFHBIX MMPOTPAaMM, BXOJSIINX B OCHOBHYIO 00pa30BaTebHYIO TPOTPaMMY;

o0ecrieyeHrne NMpPeeMCTBEHHOCTH OCHOBHBIX OOpa30BaTENbHBIX IMPOrpaMM HaydalbHOTO OOIIEro,
OCHOBHOTO OOIIIETO, CPETHETO 00IIeT0, MpodhecCHOHaTFHOTO 00pa30BaHMS;

pa3BUTHE TOCYJApCTBEHHO-O0IECTBEHHOTO YIIPaBJIEHUS B 00pa30BaHUU;

dbopMHpOBaHHE OCHOB  OIEHKH  pPE3yJIbTaTOB  OCBOCHHS  OOYYAIONIUMHCS  OCHOBHOU
o0pa3oBaTeNbHON  MPOrpaMMBbl,  JEATEIBHOCTH  MEJAarorHuyecKuX  paOOTHHUKOB,  OpraHHU3aIluil,
OCYIIECTBIISIONIUX 00pa30BaTENbHYIO AESITEIbHOCTD;

CO3/IaHHE YCIOBUHM [N Pa3BUTHUS M caMoOpealu3alud OOydJaromuxcs, Uisl (OpMUPOBaHUS
3I0pPOBOT0, 0€30MMACHOTO U AKOJIOTUYECKH I1eIIeCO00pa3HOro 00pasa >KMu3HU 00yJIarOIITIXCSl.

1.IlnanupyemMble THYHOCTHBIE pe3ybTaThl ocBoeHuss OOIT

JInyHOCTHBIE pe3yJabTaThl:

1. ToTOBHOCTP W CHOCOOHOCTH OOyYarOIIUXCS K CaMOpPa3BUTHIO M CAaMOBOCHHUTAHUIO B
COOTBETCTBHUH C OOIICYETIOBEUYECKUMH [IEHHOCTSIMH U HI€aJIaMH TPaXKTaHCKOTO 00IIeCTBa;



2. YBaxkeHHE K CBOEMY Hapojay, YyBCTBO OTBETCTBEHHOCTH mepen PoauHOM, ropioctu 3a cBOit
Kpai, cBoro Ponuny.

3. ToToBHOCTh OOydYarOMIMXCSI K KOHCTPYKTMBHOMY YYacTHIO B TIPUHSATHU pEIICHUH,
3aTparuBarOIIMX WX I[paBa M HHTEPECHl, B TOM YHCIE B pPA3NIMYHBIX (OpMax OOIIEeCTBEHHOM
caMOOpraHu3allii, CaMOyTpaBJIeHHsI, OOIECTBEHHO 3HAUMMOM e TEIbHOCTH;

4. Pa3BuTHE KOMIETEHIUMN COTPYJHUYECTBA CO CBEPCTHHKAMH, JIETbMHM MIIQJIIETO BO3pacTa,
B3pOCIIBIMH B 00pa3oBaTelIbHOM, OOLIECTBEHHO MOJE3HOM, y4eOHO-UCCIIEeN0BATENbCKON, MPOSKTHONH U
JIPYruX BUAaX JIEATEIbHOCTH.

5. I'oToBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUI0, HA MPOTSHKEHUN
BCEH JKM3HU; CO3HATENbHOE OTHOLICHHE K HENpepbhIBHOMY OOpa30BaHUIO KAaK YCJIOBHUIO YCHEHIHON
po(hecCHOHANBLHOM U 00IIIECTBEHHOH IeATEIHLHOCTH.

6. IloTpeOHOCTD TPYOUTHCS, YBOKEHHWE K TPyAy U JIOASM TpyAa, TPYAOBBIM JOCTHXKEHHUSM,
J0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIECHHUE K Pa3HBbIM BHJIaM TPYAOBOH JEesITEIHHOCTH;

7. T'oTOBHOCTP K CaMOOOCIYKHBAaHHIO, BKJIIOYas OOy4YeHHE U BBINOJIHEHHE JOMALTHUX
o0s3aHHOCTEH.

1.Ilnannpyemble MeTanpeaMeTHbIe pe3ybTaThbl ocBoeHust OOII

MertamnpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI OCHOBHON 00pa30BaTEeIbHON MPOTrpaMMBbl TIPEACTABICHEI
TpeMmsl TpylamMi YHUBEpCalbHbIX yueOHbIxX neicteuil (Y'Y I).

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

BbInyCKHUK HAay4uTCH:

CaMOCTOSITEJIbHO OINPEIENATh IeJM, 3a/laBaTh I[apaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXHO
ONPENIETUTh, YTO LENb JOCTUTHYTA;

OLICHMBATh BO3MOXHBIE IOCIEACTBHS JIOCTH)KEHUS IIOCTABJIEHHOM 1LI€TM B JESITEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYXKAIOMIMX JIF0IeH, OCHOBBIBASICh HA COOOPAKEHUSX STUKU U MOPAJIH;

CTaBUTh © (DOpPMYIHpPOBaTH COOCTBCHHBIC 3a7aud B OOpa30BATENbHON JCATEIBLHOCTH U
JKU3HEHHBIX CUTYaLHSIX;

OLIEHHMBATh PECYPCHI, B TOM YUCJIE BPEMSI U JIpyrue HeMaTepualbHbIe PECYPChl, HEOOXOAUMBIE IS
JOCTH>KEHHS IOCTABJIICHHOW LIETIH;

BBIOMPATh MYTh JOCTIXKCHHS 1IEJH, IIAHUPOBATh PEIICHUE MOCTABIECHHBIX 3a]ad, ONTHMHU3UPYS
MaTepHualbHbIe U HEMAaTEepUaAIbHbIE 3aTPAThI;

OpraHu30BbIBaTh A((PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX IS JOCTHXKEHUS TTOCTaBICHHON
LIENH;

COTIOCTABJIATH MOJIYYEHHBIN pe3ysbTaT AEITEIbHOCTHU C MIOCTAaBICHHOM 3apaHee LENblo.

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS

BhinycKHUK HAy4YUTCSH:

UCKAaTh M HAXOJUTh OO0OOIIEHHBIE CMOCOOBI pEUIeHUS 3aJady, B TOM YHCIE, OCYIIECTBISAThH
pa3BepHYTHIN MH(GOPMAIIMOHHBINA MTOMCK U CTAaBUTh HAa €r0 OCHOBE HOBBIC (yueOHBIE M MO3HABATEIbHBIC)
3a/1a4u;

KPUTUYECKH OIICHUBATh M MHTEPIPETHPOBATH MHGOPMAIIMIO C Pa3HbIX MO3UIIMNA, pPACIO3HABaTh U
¢dbukcupoBaTh MPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;

UCIIOJIb30BaTh  pa3jMyYHble  MOJEJIbHO-CXEMaTH4YEeCKHEe  CpeicTBa s IPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3e M OTHOIIEHWH, a TakXe MPOTUBOPEUWH, BBIABICHHBIX B HH(POPMAIIMOHHBIX
HMCTOYHHKAX;

HaxOJUTh U MPUBOJUTH KPUTUUYECKHE APTYMEHTHI B OTHOIIEHUU JCUCTBUHI U CYXJIEHUU JPYroro;
CITOKOWHO W Pa3yMHO OTHOCHUTBHCS K KPUTHUUECKUM 3aMEYaHUsIM B OTHOIIEHUU COOCTBEHHOTO CYXICHUS,
paccMaTpuBaTh UX KaK peCcypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJAWTh 32 paMKH Y4YeOHOro mpeaMeTa M OCYIIECTBIATh I€JIEHANPAaBICHHBIH OMCK
BO3MOXHOCTEH Il IIUPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB JIEHCTBHS,

BBICTpAMBaTh HHAWBUIAYATbHYIO O0pa30BaTEIbHYI0 TPACKTOPHUIO, YUYUTHIBAST OTPAHWYCHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUUYCHUS;

MEHSTH M YACP)KUBATh pa3HbIC MO3UIINH B TIO3HABATEILHOMN JACATEIHHOCTH.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eiiCTBUSA

BbpInyCKHUK Hay4YuTCH:



OCYIIECTBJISTh JICIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH (Kak
BHYTpU 00pa3oBaTENbHON OpraHU3alluy, TaK U 3a ee MpeaelaMu), Moa0upaTh MapTHEPOB AJIs JIEIOBOM
KOMMYHHUKAITUU UCXOIS U3 COOOpaKEHUN PE3yIbTATUBHOCTH B3aUMOJICHCTBHUSI, @ HE JIMYHBIX CUMIIATHI;

IIPU OCYIIECTBIICHUU T'PYNIOBON pabOThI OBITH KaK PYKOBOJIUTENIEM, TaK U YICHOM KOMAH]IbI B
Pa3HBIX pOJIsX (TEHEPATOP MICH, KPUTHUK, HCTIOTHUTENb, BBICTYHAIONINN, SKCIIEPT U T.11.);

KOOPJIUHUPOBATh U  BBHIMOJHATH pabOTy B  YCIOBUSX  pPEajJbHOrO, BHPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BEpPHYTO, JIOTUYHO M TOYHO M3Jaratb CBOIO TOYKY 3PEHHS C MCIOJIb30BAHHEM aJICKBaTHBIX
(YCTHBIX U MUCHMEHHBIX ) I3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(IMKTOTCHHBIC CHTYallUd W MPEJOTBPAIIATh KOH(MIUKTHI JI0 MX AKTUBHOU
¢a3bl, BEICTpaUBaTh JICJIOBYIO M 00pa30BaTEIbHYI0O KOMMYHHKAIUIO, U30erasi TUIHOCTHBIX OICHOYHBIX
CY)XJICHUM.



I[Inanupyembie pe3yIbTaThl 0CBOEHHS Y4eOHOI0 NpeaMeTa

ba3oBblii ypoBEeHb
«[IpobremMHO-(YHKIIMOHATILHBIE PE3YIbTAThI»

Paszpnen BrinyckHMK HayduTcs BBINTyCKHMK ITOJIyYUT BO3MOKHOCTb HAYYUThCS

Hemun ocoenus | s ucnonb30BaHus B MOBCEJHEBHOM KU3HU U oOecriedeHus | [ pa3BUTHS MBILIUICHUS, UCIIOJIb30BAHUS B TIOBCEAHEBHOM KU3HU U

npeamera BO3MOXKHOCTH YCIICIIIHOTO MPOJOJDKEHHsS 00pa3oBaHUS IO | 00ECHEUCHUs BOSMOXKHOCTH YCIIEHIHOTO HPOJODKEHUS 00pa30BaHUs
CHELUAJIbHOCTSAM, HE  CBA3aHHBIM €  IPUKIAJHBIM | [I0 CIIEUAIBHOCTSM, HE CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BAHUEM
HCIIOJIb30BAHUEM MaTEMATHKHU MaTEMaTUKHU

OeMEHThI OnepupoBars Ha 0a30BOM ypOBHe1 MOHATUSMM: KOHe4yHoe | OnepupoBaTh  NOHATHAMU: KOHEYHOE  MHOXKECTBO,  3JIEMEHT

TEOpUHU MHOXECTBO,  3JI€MEHT  MHOXXECTBa,  IIOJMHOKECTBO, | MHOXKECTBA,  IOJMHOXECTBO, IlepeceyeHue U  OObeJUHEHUE

MHOYECTB U | mepecedyeHue M OOBEAMHEHWE MHOXECTB, UHCIIOBBIE | MHOXKECTB, YMCJIOBbIE MHOYKECTBA HAa KOOPAMHATHOM MpsSMOii,

MAaTE€MaTHYECKOW | MHOXKECTBA HA KOOPJAMHATHOM IPSIMOU, OTPE30K, MHTEPBAJ, | OTPE30K, HHTEPBAJ, IOJYUHTEPBAI, IMPOMEKYTOK C BBIKOJOTOU

JIOTUKHU ormepupoBath ~ Ha  0a30BOM  ypOBHE  MOHATHUSAMH: | TOUYKOH, rpaMuecKoe MpeACTaBICHNE MHOXKECTB Ha KOOPIMHATHOM
YTBEPKJICHUE, OTPULAHUE YTBEPKICHUS, HWCTUHHBIC U | INIOCKOCTH;

JIO)KHBIE YTBEP)KIACHMs, TPUYMHA, CIEJICTBUE, YACTHBIN
cityyail o01ero yTBep:kJ1eHHsl, KOHTpIpUMEp;

HaXo/JUTh IepeceueHue U OOBeAMHEHHE JABYX MHOXKECTB,
MIPEJICTaBICHHBIX T'papUUecKy Ha YUCIOBOM MPSIMOii;
CTPOUTh Ha YHUCIOBOH NPSAMOM MOJMHOYKECTBO YHCIIOBOTO

MHO’K€ECTBA, 33JJaHHOE MPOCTEUIIUMU YCIOBUSIMH;

pacrno3HaBaTh  JIOKHbIE  YTBEpXAEHMs,  OIIMOKH B
pacCyXJIeHHSIX, B TOM YHCJI€ C HMCMOJIb30BaHUEM
KOHTPIPUMEPOB.

B moBcenHeBHOW JKM3HM W TPH  HU3YYEHUH JIPYTHX
IIPEIMETOB:

UCMOJIb30BAaTh YHMCIOBBIE MHOXXECTBA Ha KOOPAWHATHOMN
NPSIMOH [T OTIMCAHUSI peaibHBIX MPOLIECCOB U SBJICHUM;
MPOBOAUTH  JIOTHYECKHE

pacCcyXJIeHHsi B  CHUTyalHUsX

ONEPUPOBATH MOHATHUAMM: YTBEPXKICHUE, OTPULIAHUE YTBEPXKICHMUS,
VCTUHHBIE U JIOXKHBIE YTBEPXKIACHUS, IPUYUHA, CICACTBUE, YACTHBIN
cilydail 00Iero yTBepkKIeHUs, KOHTPIPUMED;

IIPOBEPATH IIPUHAIIIEKHOCTD DJIEMEHTA MHOXKECTBY;

HaXOJUTh TepeceyeHne U OOBbEeIMHEHHE MHOXKECTB, B TOM YHCIIE
NPEJCTaBICHHbIX TIpauueckdu Ha YHUCIOBOM TpsIMOM U Ha
KOOPJAWHATHOM IIOCKOCTH;

MPOBOAMTH  JOKa3aTelbHbIE pPACCYXIEHUS i  0OOCHOBaHUS
VCTUHHOCTH YTBEPKICHUMN.

B noBce1HeBHOM KU3HU U NIPU U3YYEHUU APYTUX IIPEAMETOB:
UCIIOJIB30BATh YHCIOBBIE MHOKECTBA HA KOOPAMHATHOM MPSMOM U HA
KOOPJAMHATHON IIJIOCKOCTH MJI OIMCAaHUs PEaJbHBbIX IPOLECCOB U
SIBIICHUI;
IIPOBOJIUTH  JOKa3aTEJIbHbIE

paccyxIeHuss B CUTYalHIX




MOBCEIHEBHOMN KU3HU

MOBCEIHEBHOM JKU3HMU, TIPU PEILICHUH 3aJa4d U3 JPYTUX MPeIMETOB

Yucna
BBIPOKCHHS

OnepupoBath Ha 6a30BOM YpOBHE MOHSITHSIMHU: 1I€JI0€ YHUCIIO,
JeIMMOCTh YHCell, OOBIKHOBEHHas ApoOb, JecATUYHAas
Ipo0Ob, palMOHAIBHOE 4YHUCIIO, NPUOMMKEHHOE 3HAYCHUE
4lClla, 4acTb, JOJS, OTHOLIEHHWE, NPOLEHT, MOBBIIIEHUE U
MOHIKEHUE Ha 33JaHHOE YKCIIO IPOIIEHTOB, MacITad;

orepupoBath Ha 0a30BOM YpPOBHE MOHATHUSAMU: JIOTapH(pM
4uclla, TPUTOHOMETPUUECKasi OKPYKHOCTb, TpajycHas Mepa
yria,  BeIWYMHA  yIJa, TOYKOW  Ha

TPUTOHOMETPUYECKON

3aJaHHOI'O

OKPYKHOCTH, CHHYC, KOCHHYC,
TaHI€HC M KOTAHI'€HC YIJIOB, MMEIIUX IPOU3BOJIBHYIO
BEJIIMYMHY;

BBITOJIHATE  apU(PMETHUYECKUE JIeHCTBHA C UEIBIMH |
palOHAIBHBIMY YHCIIAMU;

BBIMIOJIHATE ~ HECJIOXKHBIE  MPEeoOpa3oBaHUs  YHCIOBBIX
BBIPKEHUH, COEpIKALUX CTENEHU 4ucell, JU00 KOpHHU U3
qucen, TM00 Jorapu(mbl YUCET;

CpaBHUBATh pallMOHAJIbHbBIE YHCIIAa MEXY CO00ii;

OLICHMBATh W CpaBHUBaThb C PALUOHAIBHBIMU YHCIAMU
3HAQUYEHMs LENbIX CTENEHEH 4Yucesl, KOPHEM HaTypaabHON
CTETEeHU U3 YHUCEJl, JIOTapu(MOB UHCEN B MPOCTHIX CIYyHasIX;
n300paxkaTh TOYKAMU Ha YHCIOBOM NpSIMOM LEenble U
panroOHaIbHBIEC YUCIIA;

n300paxkaTh TOUKaMH Ha YHUCIOBOW MPSIMOM IIeJible CTEHEeHU
qrcell, KOPHU HaTypaJIbHON CTENEeHU U3 YHUCEll, JorapudMbl
YHCEN B IIPOCTBIX CIy4asx;

BBINOJIHATH HECIIOKHBIE TPe0Opa30oBaHus ENbIX U APOOHO-
panMoHaTbHBIX OYKBEHHBIX BBIPAyKEHHIA;

BBIp@XaThb B INPOCTEMIINX CcIydasXx M3 PaBEHCTBA OJHY
IIEPEMEHHYIO Yepe3 APYTHE;

BBIUHCIIATH B IPOCTBIX CIIy4asX 3HAYCHMsSI YHUCIOBBIX U

OYKBEHHBIX  BBIPQKEHHM, OCYLIECTBIsSISI HEOOXOIUMBIE

CBOOOJHO OMEPUPOBATh IOHATHSAMH: IIEJI0€ YHCIIO, JICIUMOCTh
yricell, OOBIKHOBEHHAs ApPOOb, IeCATHYHAs ApoOb, paIMOHAIBHOE
YHCII0, MPUOIMKEHHOE 3HAYCHHME YKCJIa, YacTh, JOJISA, OTHOIICHHE,
MPOIICHT, MOBBIIICHUE U TIOHWKCHUE Ha 33JaHHOE YUCIIO TPOIICHTOB,
Macirao;

HpI/IBOI[I/ITB HpI/IMepBI YUCECJI C 3aJaHHBIMHU CBOﬁCTBaMH JACIIUMOCTH,
OIEpPHPOBATh MOHATHAMHM: JIOTapu(pM YHCIA, TPUTOHOMETpUUECKas
OKPYXXHOCTb, pajJidaHHas W TPajayCHas Mepa yria, BeJIMYMHA Yria,
3aJ]aHHOTO TOYKOH Ha TPUTOHOMETPUYECKOW OKPYKHOCTH, CHUHYC,
KOCHHYC, TAHTCHC W KOTAHICHC YIJIOB, MMEIOIIUX MPOH3BOJIBHYIO
BEJIMYMHY, YKCTIA € U T,

BBIMIOJIHATE ~ apu(METHYECKHE JICHCTBHA,

coueras yCTHBIE H

NUCHbMEHHBIE  TIPUEMBl,  TPUMEHSS [P  HEOOXOAMMOCTH
BBIUHCIIUTEIbHBIE YCTPOMCTBA;

HaXOJUTh 3HAYEHHS KOpPHS HATypaJlbHOM CTENEeHM, CTENEeHH C
paloHaIbHBIM aorapudma,
HE00XO0IMMOCTH BBIYMCIUTEIbHbBIE YCTPONCTBA;
II0JIB30BATHCS OLICHKOW M IPUKHUAKOW ITPU MPAKTUYECKUX pacueTax;

IPOBOJIUTH 10 M3BECTHBIM (OpMyJiaM M IpaBUiIaM MpeoOpa3oBaHUs

IIOKa3aTeCJIEM, HCIIOJIb3YA npu

OYKBEHHBIX BbIPa)KEHUH, BKIIOYAIOIINUX CTETIEHU, KOPHH, JIOTapu(pMBbI
Y TPUTOHOMETPUYECKHE (PYHKIINH;

HaXO0OUTh 3HAYCHUS YUCJIIOBBIX u 6YKB6HHI)IX BBIpa)KeHHﬁ,
OCYIIECTBIISST HEOOXOIUMBIC TTOJICTAHOBKH U TIPeoOpa3oBaHMUS;
MU300paXkaTh CXEMATHYCCKH YroJl, BEJIMYMHA KOTOPOTO BHIPAXKCHA B
rpagycax Wi paguaHax;

UCIIONIb30BAaTh TPHU  PEIIeHWH  3a7ad
TPUTOHOMETPHUECKUX (PYHKIIHIA YTIIOB;
BBITIONHATh TIEPEBOJ] BEIMYMHBI YIlla W3 paguaHHOW Mephl B
TpalyCHYIO U 0OpaTHO.

B moBcenHeBHOW JKM3HM W TPH M3YYCHHU JPYTUX y4eOHBIX

MPEIMETOB:

TaOJIUYHEIC 3HA4YCHUA




MOJICTAaHOBKH U MpeoOpa3oBaHus;
n300paxkaTh CXEMaTHYeCKU Yroll,
BBIp@)KEHA B Irpajlycax;

BCJIMYMHA KOTOPOI'O

OLICHMBATH 3HAKU CHHYCA, KOCHHYCA, TAHI€HCA, KOTAHI€HCa
KOHKPETHBIX YIJIOB.

B moBcenHEBHOHN KU3HHU U MPH U3YYEHUU APYIHX Y4eOHBIX
IIPEAMETOB:
BBIITOJIHATH BBIYMCIICHUS pu peLeHumn 3a1a4
IIPAKTHUYECKOr0 XapaKTepa;

BBIIIOJIHATE IPAKTUYCCKUEC PACUCThI C UCIIOJIB30BAHUCM IIpHU

HE00X0AUMOCTH CIPAaBOYHBIX MaTepHaoB u
BBIUUCIIUTENILHBIX YCTPOUCTB;

COOTHOCUTb  pE€albHblE€  BEJIWYHMHBI,  XapaKTEPUCTHKHU
OOBEKTOB OKPYXAIOIIEr0 MHpa € HX KOHKPETHBIMH

YHCJIOBBIMHU 3HAUYCHUAMMU,

HCIOJIb30BaTh METOJbl  OKPYIJVIEHUS, NPUOIMKEHUs |

NPUKUJIKK  TPU  PEIIEHHMM  NPaKTHYECKUX  3a1ad

IOBCEIHEBHOU KN3HU

BBITIOJIHATH ,I[CﬁCTBH?I C YMCJIOBBIMU OaHHBIMHU IIPpU PCHICHUHN 3adaqd
IMPAKTUYCCKOr'0 XapakKTe€pa U 3aJa4 U3 Pa3IMYHbIX obnacrei 3HaHI/II71,

HUCIIOJIB3Yys  IIPpH HCO6XO,Z[I/IMOCTI/I CIIpaBOYHBIC MaTCpHaIbl U
BBIYHMCIINTCIIBHBIC YCTpOﬁCTBa;
OLCHUBATBD, CpaBHHUBATb u HCIIOJIB30BaTh npu pCeICHUN

IIPAKTUYECKUX 3aJa4 YHCJIOBBIE 3HAYEHMs] pEaJbHBIX BEIMYMH,
KOHKPETHBIE YHCJIOBBIE XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIETO
Mupa

YpaBHeHus
HEpPaBEHCTBA
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Pemiate nuHeliHbIE ypaBHEHMs M HEPaBEHCTBA, KBAJpaTHbIE
ypaBHEHHUS;

pemiate Jorapugmuueckue ypaBHeHus Buaa log a (bx +c¢) =
d u mpocreiimue HepaBeHcTBa BUja log a x <d;

peliarth MokaszarejabHble ypaBHEHUs, Buaa abx+c=d (rae d
MOKHO MpPEICTaBUTh B BUJE CTENEHH C OCHOBAHHMEM a) U
mpocTeiiye HepaBeHCTBa Buaa ax < d (rne d mMoXxHO
NPEJCTaBUTh B BUJIE CTETICHH C OCHOBAHUEM a);.

NPUBOANUTH HECKOJIBKO MPHUMEPOB KOpHEH MpocTeuiero
TPUTOHOMETPHUYECKOTO YpaBHEHUS BHJA: SIN X = a, COS X =
a, tg X = a, ctg X = a, r;ie a — TabIMYHOE 3HAYEHUE
COOTBETCTBYIOIICH TPUTOHOMETPUUYECKON (DYHKITHH.

B noBcenHeBHOM KW3HM W TPU H3YYEHUU JPYTUX
IIPEIMETOB:

Pemiate paoOHAJIBHBIC, TIOKA3aTCJIbHBIC U J'IOFapI/I(I)MI/I‘IeCKI/Ie

YpaBHEHUST U HEPABEHCTBA, IMPOCTEHUIINE HWPPALMOHAIBHBIE U
TPUTOHOMCTPHUYCCKUEC YPABHCHUS, HCPABCHCTBA N UX CUCTEMBI,
HCIIOJIB30BaTh METOJbl PEUICHUS YPaBHEHUM: INPUBEICHUE K BUILY
«MIPOU3BEACHNUE PABHO HYJIIO» WIH «4aCTHOE PABHO HYIIO», 3aMEHa
IIEPEMEHHBIX;

HCII0JIB30BAaTh METOJ MHTEPBAJIOB JJIAA PCIICHUA HCPABCHCTB;
UCIIONIb30BaTh TpapUUecKuii METOJ Ui MPUOIMKEHHOTO pPEelIeHHS
YpaBHEHU U HEPABEHCTB;

n300paxkaTh Ha TPUTOHOMETPHYECKOH OKPYKHOCTH MHOKECTBO
pelIeHUl  MPOCTEHIIMX  TPUTOHOMETPUYECKUX  YpPaBHEHUU U
HEPABEHCTB;

BBITIOJIHSTH OTOOp KOPHEH ypaBHEHWW WJIM PEIICHWN HEPABEHCTB B
COOTBETCTBUU C JIOTIOJHUTEIbHBIMU YCIOBUSMU U OTPaHUYCHUSIMH.




COCTaBJISTh U pElIaTh ypaBHEHUS U CHUCTEMbl YpaBHEHMI
IIPH PEIICHUN HECJIOKHBIX MPAKTUYECKUX 332

B moBcemHeBHOW KW3HM W TPU M3YyYEHUU JAPYTHX YUEeOHBIX
MPEIMETOB:

COCTaBJISITh M peuiaTh ypaBHEHUs, CHUCTEMbl YpaBHEHUH W
HEpaBEHCTBA MPHU PEIICHUH 3a7a4 JIPYruX YICOHBIX MIPEIMETOB;
WCIIOJIb30BaTh YPAaBHEHUS W HEPABEHCTBA JUISI IIOCTPOEHUS U
HCCIICIOBAHUS TPOCTEUIINX MATEMAaTUYECKUX MOJENEH pPEealbHbIX
CUTYalHi WIN NPUKIIAJHbIX 3a]1a4;

YMETb HHTEPIPETUPOBATH IOJYYEHHBI NPU PELICHUU YpPABHEHHS,
HEPAaBEHCTBA  WJM  CHUCTEMbI  pE3yJbTaT,
paBaonoo0ue B KOHTEKCTE 3a/laHHOM pearbHOW CHUTYyalluu WU

MPUKJIATHON 3a7a9H

OLICHUBAThb €ro

OyHKIMU

OmnepupoBath Ha 6a30BOM ypOBHE MOHATUSAMU: 3aBUCUMOCTb
BEIMYMH, (YHKIHS, apryMeHT H 3Ha4YeHHe (QyHKIUH,
00JIacTh OMpeneNeHUsI U MHOXKECTBO 3HAYCHUH (PYHKIUH,
rpaduK 3aBUCUMOCTH, Tpaduk (QyHKIUH, HYyTU (YHKINH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
IIPOMEXYTKE, YObIBAaHHME Ha YHCIOBOM IPOMEXKYTKE,
HauOoJsblllee W HaUMEHbIIee 3HadeHWe (QYHKIMHU Ha
YHCIOBOM IPOMEXYTKE, eproandeckas QyHKIMs, TEpUO/;
OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMM: INpsiMas U
oOpaTHas HpPONOPLUUOHAIBLHOCTh JIMHEWHasA, KBaJIpaTU4yHas,
jorapudmuyueckas " ITOKa3aTeNnbHas byHKIUY,
TPUTOHOMETPUYECKHE (PYHKIINU;

pacrno3HaBaTh IrpadUKH JIeMEeHTapHbIX QYHKIUN: PAMOM 1
00paTHOI POMOPIMOHATEHOCTH, JIMHEWHON, KBAAPATUIHOM,
JorapupMUUECcKOn u [IOKa3aTEIbHOU byHKUIMH,
TPUTOHOMETPHUECKUX (DYHKIIHA;

COOTHOCHUTBH TI'paUK{ 3JIEMEHTAPHBIX (QYHKUUH: TpIMOH U
00paTHOM POMOPIIMOHATILHOCTH, JIMHEHHOM, KBaJAPATUIHOM,
sorapuMuIecKoi u byHKIHH,

TPUTOHOMETPUYECKUX (GYHKIHM ¢ dopMylaMu, KOTOPHIMU

OKa3aTeJILHOU

OHH 3aJIaHbI;

OnepupoBaTh MOHATUAMHU: 3aBHCHUMOCTb  BEJIMYMH, (QYHKLUA,
apryMeHT U 3HadeHHe (PyHKIMHU, 001acTh ONPEEIICHUS U MHOKECTBO
3HA4eHUH (YHKIHH, TpAPUK 3aBUCUMOCTH, rpaduk (QYHKIUH, HYIH
(GYHKIMM, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, BO3pacTaHME Ha
YHUCJIOBOM NIPOMEXKYTKE, YyOBbIBaHME Ha YHCIOBOM IPOMEKYTKE,
HauOosplllee M HaMMEHbIIee 3HAYeHHWE (QYHKLUUU Ha YHUCIOBOM
POMEXYTKe, epuoanyeckas GyHKIUs, IEPUOJI, YETHAS U HeueTHas

dyHKIHH;
OIepUPOBATH HOHATHAMMU: npsmMas u obpaTHas
POTIOPIIMOHATIBHOCTD, JIMHEHHAS, KBaJpaTHIHAs, JOrapuPMIIEcKas
W TIOKa3aTeNbHas QYHKIIUHU, TPUTOHOMETpUYECKHE (QYHKIINH;
ompeneNniaTh 3HauyeHHe (YHKIMH IO 3HAYCHUIO apryMeHTa TIpu
Pa3IMYHBIX crloco0ax 3aaHus PyHKINH;

CTPOUTH TpapUKU U3YUYEHHBIX (QYHKIIUH;

ONHUCHIBATh MO TpapuKy M B MPOCTEHHIMX Ciydasx 1o (opmyme
MOBEJICHUE M CBOMCTBAa (YHKUMH, HaXOAUTh MO rpaduky QyHKIUU
HauOOJIbIINE M HAUMEHbIIINE 3HAYCHHUS;

CTpOUTHh  3CKM3  Trpaduka  GYHKUMH,  yJOBIETBOPSIOIIEH
MIPUBEJICHHOMY Habopy YCIIOBHIA (IpoMeXyTKH
BO3pacTaHus/yObIBaHUS, 3HA4YCHHE (QYHKIMA B 3aJaHHON TOUKE,

TOYKH 3KCTPEMYMOB, ACUMIITOTHI, HYJIH QYHKIHH U T.11.);




HaxOJUTh MO rpaduKy MPUOMKEHHO 3HAYCHHS QYHKIIUHA B
3aJJaHHBIX TOYKAX;

ompenensaTy 1Mo rpaduKy CBOWCTBA (QYyHKIUU (HYIH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HAauOOJIbIIIME W HAMMEHBIINE 3HAYCHUS U
T.IL.);

CTPOUTH JCKHM3 Tpaduka (QYHKUIUH, YAOBIECTBOPSIOLICH
MPUBEJCHHOMY HAa0Opy yCIOBUN (IPOMEKYTKH BO3PACTAHUS
/ yObIBaHMS, 3HaYeHUE (YHKIMH B 3aJaHHOH TOYKE, TOYKU

HKCTPEMYMOB H T.11.).

pemarh ypaBHEHUS, MPOCTEHIINE CUCTEMbl ypaBHEHHH, UCIIONB3YS
cBoMcTBa (PYHKIUH U UX TPAPUKOB.

B noBcemHeBHONl JKM3HM M TpPU HU3YYEHUHU JAPYTUX YUEOHBIX
IIPEIMETOB:

OonpeaAcIsATL 110 I‘pa(bI/IKaM N HCIIOJB30BAaTh  JJIA

IPUKJIAIHBIX 33/1a4 CBOWCTBA peajbHBIX MPOLIECCOB U 3aBUCUMOCTEN

peLIeHUs

(HauOoIbIINe W HAMMEHBIIUE 3HAUCHUS, POMEKYTKH BO3PACTAHHUS
1 yObIBaHUS (PYHKIIHH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA, aCHMIITOTHI,
MepUoO. U T.I1.);

B noBcenHEBHOM JKM3HM M IpU HU3YYEHHHM JAPYTUX | HHTEPIPETHPOBaTh ~ CBOWCTBA B KOHTEKCTE  KOHKPETHOM
IIPEIMETOB: IIPAKTUYECKON CUTYyaluy;
OIpeNIeNIATh 10 rpad)ukaM CBOMCTBA pealbHBIX MPOLIECCOB U | ONpeAensaTh N0  TIpadukaM  MOpoCTeHIINe  XapaKTepUCTHKH
3aBUCUMOCTEH (HamOONbIIME ¥ HAUMEHBIIME 3HAYCHUS, | IEPUOJUUYECKUX TPOLECCOB B OWOJIOTHH, 3KOHOMHUKE, MY3BIKE,
IIPOMEXYTKM BO3pacTaHUs M yObIBaHMS, TPOMEXKYTKH | PaJUOCBSI3U U Ap. (aMIUIUTYAA, IEPUOL U T.II.)
3HAKOMOCTOSIHCTBA U T.I1.);
MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM
MIPAKTUYECKOU CUTyaluu
OneMeHThI OmnepupoBarh Ha 6a30BOM ypOBHE MOHATUAMU: pou3BojHas | OnepupoBaTh MOHATUAMHU: TPOU3BOAHAA (YHKIMH B TOUKE,
MaTeMaTHYecKoro | yHKIMM B TOuYKe, KacaTenbHas K rpaduky QyHKIMHM, | KacaTenbHas K rpaduky QyHKIUHN, TPOU3BOIHAS (YHKINHY;
aHanM3a MPOU3BOIHAS (PYHKIINH; BBIYUCIIATh ITPOU3BOAHYIO OJHOWIEHA, MHOTOWIEHA, KBaJIpPaTHOTO

OTpeeNATh 3HAUYE€HUE MPOU3BOJHONW (PYHKIHMU B TOYKE IO
M300paXeHUI0 KacaTelbHOW K TrpaduKy, NpPOBEJCHHOW B
JTOH TOUKE;

peiiaTb HECJIOXHBIC 3aJadd Ha IMPUMCEHCHUC CBA3W MCKIY
IIPOMEXYTKAMH MOHOTOHHOCTM M TOYKaMU DJKCTpeMyMa
¢GbyHKIMH, C  OJHOM MPOMEXKYTKAMHU
3HAKOIOCTOSIHCTBA U HYJISIMH IIPOU3BOHOM 3TOM QyHKIIMU —
C ApYrou.

B noBcenHeBHOM KW3HM W TPU H3YYEHUU JPYTUX
MIPEAMETOB:

MOJIb3YyACh TpaduKaMU, CPaBHUBATH CKOPOCTH BO3pPACTaHHS

CTOPOHBI, H

KOPHSI, IPOU3BOJIHYIO CYMMBI (DYHKIIMI;

BBIYUCIIATH IMPON3BOAHLBIC SJICMCHTApPHBIX nux

byHKII  ©
KOMOWHAIIHIA, UCTIOJIb3YSl CIIPABOYHBIC MaTepHAIIHI,
UCCIIEIOBATh B MPOCTEHINNX ciydasx (YHKIMA HA MOHOTOHHOCTb,
HAXOJUTh HAMOONbIIINE U HAUMEHBIIINE 3HaYeHHs (YHKIUI, CTPOUTH
rpad¥Ky MHOTOYJIEHOB U TMPOCTEHIINX PaIlMOHATBHBIX (PYHKIHHA C
MCIIOJIb30BaHUEM ariapaTa MaTeMaTHYeCKOTO aHAIH3a.

B mnoBcemHeBHON JKM3HM W TPH U3YYCHUU JPYTUX YUSOHBIX
MPEIMETOB:

pemarh TPUKIAAHBIC 3a7aud W3 OHOJIOTHH, (U3HKH,
OKOHOMHMKH H JPYTUX TPEAMETOB, CBSI3aHHBIC C HCCIICIOBAHHEM

XHUMHH,




(pocTta, TOBBINICHUS, YBEIHYEHHS W T.II.) WA CKOPOCTH
yObIBaHus (MaaeHus, YMEHBIIICHUSI M T.IL.)
BEJIMYHMH B PEaJbHBIX MPOIIECCax;

COOTHOCHUTDB Fpa(l)I/IKI/I PEAIILHBIX ITPOLECCOB U 3aBUCHUMOCTCH

CHHIXCHHA,

C uX
CKOpPOCTH M3MEHEHUs (OBICTPBIA POCT, MJIABHOE MOHMKEHUE

OIINCaHUusIMU, BKIIIOYAOIIIMMHU XAPAKTCPUCTHUKHU
U T.IL);

HCIOJIb30BaTh TpaUKK PEabHBIX MPOILECCOB JJISl PEUICHUS
HCCJIOXHBIX NMPHUKIIAAHBIX 3aaa4, B TOM YUCJIC OIIPCACIAA 11O

rpaduKy CKOpOCTh X0/1a Ipolecca

XapaKTePUCTUK PEAbHBIX MPOIECCOB, HAXOXKICHHEM HauOONbIINX U
HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;
UHTEPIPETUPOBATH MOJTYUCHHBIE PE3YIbTAThI

Craructuka
Teopus
BEPOATHOCTEM,
JIOTHUKA
KOMOMHATOPHKA

u
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OHepI/IpOBaTB Ha 0a3o0BOM OCHOBHBIMH

OIMUCATCIIbHBIMU  XaPAKTCPUCTUKAMHU YHUCIIOBOI'O Ha6opa:

yYpOBHE

cpemHee  apu(pMETHYECKOE, HauOoJbIIee U
HANMMCHBIICC 3HAYCHUA,

OIICpHUpPOBATHL HaA 0a3oBOM YPOBHEC IOHATHUAMHU: HYaCTOTA H

Menuana,

BEPOATHOCTh COOBITHS, CIIy4allHbIA BBIOOp, OMBITHI C
PaBHOBO3MOYHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU;
BBIUUCIIATh BEPOSTHOCTU COOBITMI Ha OCHOBE IOJICYETa
YKCJIa UICXO/I0B.

B noBcemHEBHOM JKM3HM M IIPU HU3YYEHHH JAPYTUX
MIPEIMETOB:

OLICHHMBATh U CPAaBHUBATH B MPOCTHIX CIIydyasix BEPOATHOCTH
COOBITUH B peaIbHOM KU3HU;

YUTaTh, COIMOCTABIATh, CPAaBHHUBATh, WHTEPIPETHPOBATH B
MPOCTBHIX CIy4asX peajbHble JaHHBbIE, MPEACTABICHHBIE B

BU/JIE TaONHII, TUarpamMm, rpadukos

HmeTh mpencTaBieHUE O AUCKPETHBIX M HEMPEPBIBHBIX CIyYalHbBIX
BEJIMYMHAX M PpACHpPENENICEHUsAX, O HE3aBUCUMOCTU CIyYailHbIX
BEJIMYNH;

UMETh INPEACTABICHUE O MAaTEMaTHUECKOM OXKMJIAHUU U JAUCIIEPCUU
CIIyYaHBIX BEJIUYHH;

UMETh MPEACTABIEHUE O HOPMAJIbHOM pacHpeesieHuu U MpUMepax
HOPMAJIbHO PACIIPENEICHHBIX CIIy4YalHbIX BEJINYNH;

NOHMMAaTh CYThb 3aKOHa OOJIBIIMX 4YMCENl M BBIOOPOYHOTO METOAA
U3MEpPEHUS BEPOSTHOCTEN;

UMETh NpEeACTaBICHHE 00 YCIOBHOW BEPOSTHOCTH M O MOJHOMN
BEPOATHOCTH, IPUMEHSTH UX B PEIICHUHU 33]1aY;

UMETh IPEJCTaBICHNE O Ba)XHBIX YACTHBIX BUAAX paclpeaeseHuil u
MPUMEHSTh UX B PEIICHUH 3a]1a4;

UMETh TPEJCTABIEHUE O KOPPEISUUU CIy4alHbIX BEJIUYHMH, O
JIMHEWHOMN pEerpeccui.

B noBce1HEBHOM KM3HU U ITPU U3YYEHHUH IPYTHX IPEIMETOB:
BBIUUCIIATh WM OLCHMBATh BEPOSITHOCTH COOBITUH B peasbHOMN
JKU3HU;

BBIOMpPATh TMOAXOSIIME METOAbl MPEIACTaBICHUS M 00pabOTKU

JIaHHBIX;
YMETh peliaTh HECIOXKHBIC 3a/1a4ul Ha MPUMEHECHHE 3aKOHa OOJIBIIINX
qHCen B COLIMOJIOTHH, CTpaxOBaHUH, 3/IpaBOOXPaHCHUH,




obecriedyeHnH 6€30MacHOCTH HACEICHUSI B UpE3BbIUAHHBIX CUTYAIUIX

TekcToBBIE
3a1a4u

Pemarp Hec0KHBIE TEKCTOBBIE 33Ja4H Pa3HBIX THIIOB;
aHAJIM3UPOBaTh YCIOBHE 33Jayd, IPH HEOOXOIUMOCTH
CTPOMTD ISl €€ PELIECHUS MAaTEMAaTUYECKYIO MOJIEIIb;
IIOHUMaThb W  HUCIOJIb30BaTh JUId  pEIICHUs  3a/ladu
nHpOpMAILIMIO, TPEACTABICHHYI0O B BHJAE TEKCTOBOW W
CHUMBOJIBHOH 3ammcu, cxem, Taliuil, Auarpamm, rpadukos,
PHUCYHKOB;

JEICTBOBATh IO AJITOPUTMY, COAEPIXKAILEMYCS B YCIOBUHU
3a/1a4y;

UCIIOJIb30BaTh JIOTMYECKHE pACCYXKACHHUsS IPU DPELIECHUU
3a/1a4y;

pabotaTh C M30BITOUYHBIMU YCJIOBUSIMH, BBIOWMpas W3 Bcei
uHbOpMaNny, TaHHbIE, HEOOXOAUMBIC JJISl PEIICHUS 3a/1a4H;
OCYILIECTBIISATh HECIOXKHBIN Mepe0op BO3MOXHBIX PELLICHUH,
BbIOMpass W3 HUX  ONTHUMaJbHOE IO  KPUTEPUSM,
c(OpPMYIHPOBAHHBIM B YCIOBUHU;

aHAJIN3UPOBATh U MHTEPIPETUPOBATH MOJTYYECHHBIE PEIICHUS
B KOHTEKCTE YCIOBMS 3a/aud, BbIOMpATh pEIICHUs, He
IIPOTUBOPEYAILINE KOHTEKCTY;

pemiath 3aJa4d Ha pacyeT CTOMMOCTH ITOKYIOK, YCIYT,
MOE3/I0K U T.I1.;

pemiatb HECIOXKHBIE 3aJa4y, CBSI3aHHBIE C JOJIEBBIM
ydacTueM BO  BiaJeHuu  GUPMOHM, NPEanpUATHEM,
HEJBU)KMMOCTBIO;

pelmare 3aJayd Ha MPOCThIE MPOLEHTHI (CUCTEMBI CKHIOK,
KOMHCCHM) W Ha BBIYUCICHHE CIIOKHBIX IPOLEHTOB B
Pa3IMYHBIX CXEMaX BKJIAJ0B, KPEAUTOB U UIIOTEK;

pelaTh NpakTHYeCKue 3a/1a4u, TPeOYIOIIHe UCIOIb30BaHUS
OTPULATEIBHBIX YHMCEI: Ha ONpPENEICHHE TEeMIEPAaTyphl, Ha
oTpe/ieJICHUE TIOJOKEHUsT Ha BPEMEHHOW ocu (70 Halieu

9ppl W TOCJE), Ha JBWKCHUE JICHSXKHBIX CPEICTB

Pematp 3amaun pa3HbBIX THIIOB, B TOM YHCIIE 3a/1a4d ITOBBIIICHHOM
TPYIHOCTH;

BBIOMpATh ONTHMAIBHBIA METOJA pEIICHUs 3aJadd, paccMaTpuBas
pa3uYHbIC METO/IBI;

CTPOUTH MOJICNIb DCIICHHS 3aJaud, MPOBOIMUTH JIOKA3aTeIbHbIC
pacCyXICHHS;

pemath 3amaud, TpeOyromue nepedopa BapHaHTOB, MPOBEPKU
YCJIOBHii, BBIOOpa ONTHMAJILHOTO PE3YIbTaTa;

aHAIM3UPOBaTh M WHTEPIPETUPOBATH pE3yJIbTaThl B KOHTEKCTE
yCIOBUSL 3aJadyd, BBIOMpAaTh pEIICHHS, HE MPOTHBOPEYAIINE
KOHTEKCTY;

NEePEBOANUTH NPU PEUICHUH 3a]1a4d WHPOPMAIIHIO U3 OJHOM (OPMBI B
JIPYryl0, UCHOJB3ysS TPH HEOOXOJAUMOCTH CXEMbI, TaOJHIBI,
rpaduKy, TuarpamMmmel;

B noBceqHeBHOI KU3HU U IIPpU U3YUCHUU APYTUX NMPEAMCETOB:
pemaTh NPAKTUYCCKUEC 3aJaUU U 3aa4U U3 APYTHUX IPEIAMCTOB




(mpuxona/pacxom), Ha OMpeEICHHUE TIyOUHBI/BBICOTHI U T.11.;

Mmacimtaba Il HaXOXKIACHUS
paccTOSIHWW W JIIMH Ha KapTax, IUIaHaX MECTHOCTH, TUIaHaX
MTOMENICHUH, BRIKPOHKaX, IPU padOTe Ha KOMITBIOTEPE U T.II.

HUCIIOJIBb30BaTh  ITOHATHEC

B nmnoBcenHEeBHOM JKM3HM M IPU  M3YYEHHM JIPYTUX
IIPEAMETOB:

I'eomerpus

OmnepupoBatb Ha 0a30BOM YpOBHE TMOHSATHSIMHU: TOYKA,
npsiMasi, IUIOCKOCTb B IPOCTPAHCTBE, NapajuIeIbHOCTh U
NEePIEHAUKYISPHOCTD MPSIMBIX U IJIOCKOCTEH;

pacro3HaBaTb OCHOBHBIC BMJIbl MHOI'OI'DaHHHUKOB (IIpHU3Ma,
NUpaMyUa, IPSAMOYTOJIbHBIN Napasienenunes, Kyo);
n300pakaTh U3yyaemble (PUIYphl OT PYKU U C IPUMEHEHUEM
IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

nenatb (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y;

U3BJIEKATh nH(pOpMaLINIO 0 MIPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, IpeACTaBICHHYIO Ha YepTexax 1
PHUCYHKaX;

npuMeHsaTh  TeopeMy  lludaropa npu  BbIUKCIEHUH

AJIIEMEHTOB CTEPEOMETPHUECKUX UTYD;

HaXOJUTh O0BEMBI U IUJIOLIAM MOBEPXHOCTEN MpOCTEHIINX
MHOTOTPaHHUKOB C TIpUMEHEHUEM (HOpMYIT;

pacro3HaBaThb OCHOBHBbIE BH[IbBl TeJl BpalleHUs (KOHYC,
nunuHap, cepa u map);

HaXOJUTh OOBEMBI U IUJIOUIAM MOBEPXHOCTEH MpOCTEHIINX
MHOTOTPAaHHUKOB ¥ TeJI BPAIleHHsI ¢ TPUMEHEHHEM (OPMYIL.
B noBcemHeBHON JKM3HM ¥ TP U3YYCHHUU JAPYTUX
MPEIMETOB:

COOTHOCUTh a0CTpaKkTHbIE TEOMETPUYECKHE TIOHSTUS W

q)aKTI)I C pCajlbHbBIMU KHU3HCHHBIMH 00BbEKTaMU u
CUTYyalluAMMU;
HCIIOJIB30BaTh CBOMCTBA IMPOCTPAHCTBCHHBIX

OnepupoBarh  MNOHATUSAMHU:  TOYKa, IHpsAMas, IUJIOCKOCTh B
IIPOCTPAHCTBE, MApPAJUIEIbHOCTh U MEPHEHAUKYISIPHOCTD MPSMBIX U
IJIOCKOCTE;

OPUMEHATh JUIsl pellleHHsl 3ajad TreoMeTpudeckue (akThl, €clu
yCIIOBHSI IPUMEHEHMS 3aJJaHbl B IBHOH (opme;

pelmiath 3a7ayd Ha HAXOXKJICHME TIE€OMETPUYECKMX BEIMYUH IO
o0pa3LaM Win aaropurMam;

Jienath (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB OOBEMHBIX
¢buryp, B TOM 4uCIlie pUCOBaTh BHJ CBEPXY, COOKY, CTPOUTH CECUCHUS
MHOTOTPaHHUKOB;

U3BJIEKaTh, UHTEPIPETUPOBATh U NMPEOOPa30BbIBATH MHPOPMALIUIO O
reoOMeTpHUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexkKax;
OPUMEHATh TeOMETpHUecKue (PakThl [UIs pelIeHus 3a1ad, B TOM
quCJIe TPEANOIaralouX HECKOIbKO IIaroB PEIICHUS;

ONKCHIBaTh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE;

(bopMynupoBaTh CBOICTBA U MPU3HAKU (DUTYD;

JTIOKa3bIBaTh T€OMETPUUECKHE YTBEPKICHHUS;

BJIQJIETh CTaHAAPTHOM Kiaccudukaimeil mpocTpaHCTBEHHBIX (UTYD
(mupaMubl, TPU3MBI, TapaJUIeTICUIIE b );

HaXOJUTh 00BbEMBI U IJIOIA U TOBEPXHOCTEH T€OMETPUUYECKUX Tell C
npUMEHEeHUEM (OopMYIT;

BBIUUCIIATH PACCTOSHUS U YTJIbI B IPOCTPAHCTBE.

B noBcenHEeBHOM XKU3HU U MTPU U3YYEHUH JPYTHX MPEIMETOB:
MCIIOJIb30BaTh CBOMCTBA re€OMETpUYECKUX QUTYp IS PEeLeHUs 3a1au




reoMeTpuyeckux GuUryp s pelmeHus THUIOBBIX 3aaady
MIPAKTUYECKOIO COJIEPIKAHMUS;
COOTHOCUTH IUIOLIAAM TIOBEPXHOCTEH TeNn OJUHAKOBOM
(hOopMBI pa3TUYHOTO pa3mepa;

COCYJIOB bopMbI

COOTHOCHUTE  OOBEMEI OJIMHAKOBOM
Pa3IMYHOTO pa3Mepa;

OLICHUBAaTh (HOpPMY MPABUIBLHOTO MHOTOTPAaHHUKA TIOCTE
CIWIOB, CPE30B U T.N. (OMpPEIEeNsITh KOJUYECTBO BEPIIUH,

pebep 1 rpaHelt MOITYyYeHHBIX MHOTOTPAaHHUKOB)

MPaKTUYECKOT0 XapaKkTepa M 3aja4 U3 Apyrux oodsacteid 3HaHUI

Bexropsl u | OnepupoBarh Ha 0a30BOM YpOBHE MOHSATHEM JA€KapTOBbI | OnepupoBaTh NOHATHAMU JEKapTOBBI KOOPIMHATHI B MPOCTPAHCTBE,
KOOpJAMHAThl B | KOOPAUHATHI B IPOCTPAHCTBE; BEKTOP, MOXYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI
IIPOCTPAHCTBE HaXO/JUTh KOOPAMHATHI BEPUIMH Ky0a M HPSIMOYIOJIBHOTO | BEKTOpa, Yroid MeXAy BEKTOpaMH, CKaJspHOE HpPOM3BEACHUE
napajuielenunena BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;
HaxOJIUTh PAaCCTOSTHUE MEXIY JIBYMs TOYKAMH, CYMMY BEKTOPOB H
IIPOM3BEJICHNE BEKTOpa Ha YHUCIO, YIoJd MEXIy BEKTOPAMH,
CKAIDHOE IPOU3BEJCHUE, PACKIaAbIBATH BEKTOP 1O JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM;
3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pelaTh MpocTenle 3aJauu BBEIEHUEM BEKTOPHOr0 Oa3uca
Hcropus OnucelBaTh  OTHENbHBIE  BBIJAIOIIMECS  pe3ynbTathl, | [IpencraBiare Bkiax BBIIAOIIMXCS MAaTEMATUKOB B  pa3BUTHE
MaTeMaTHKH IIOJIyYEHHBIE B XOJI€ Pa3BUTUS MAaTEMATHKHU KaK HAYKH; MaTeMaTHKU M UHBIX HayYHBIX 00JacTel;
3HaTh IPUMEPBI MATEMATUYECKUX OTKPBITHUI U MX aBTOPOB B | IOHUMATh POJIb MATEMATHKHU B pa3BUTHU Poccun
CBSA3U C OTEYECTBEHHON U BCEMUPHON UCTOPHEN;
ITIOHUMATh POJIb MaTEMATHKH B pa3BuTnu Poccnn
Meroasl [IpuMeHATh U3BECTHBIE METO/IBI ITPU PELIEHUHN CTaHAAPTHBIX | MIcmoap30BaTh OCHOBHBIE METOABI JI0KA3aTEIbCTBA, IPOBOIUTH
MaTeMaTHKU MaTeMaTHYECKUX 3a/1a4; JIOKa3aTeJIbCTBO U BBIITOJIHATH ONIPOBEPKEHUE;

3amMedarhb " XapaKkTepU30BaTh MaTeMaTHYECKHe
3aKOHOMEPHOCTHU B OKPY’KAIOILEH EeHCTBUTEIBHOCTH;

IIPUBOJUTH NIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEU B
IIpUPO/IE,

COBEPILIEHCTBO OKPYXAIOIIEr0o MUpa U MPOU3BEACHUI

B TOM 4YHCIIE XapaKTEpPHU3YIOIIUX KpacoTy H

HCKYCCTBA

MIPUMEHSITh OCHOBHBIE METO/IbI PELICHHS] MATEMaTUYECKUX 33]1aY;
IpUpoOJIE
XapaKTepU30BaTh KPAacoOTy M COBEPILIEHCTBO OKPYXAIOLIEro MHpa U

Ha OCHOBE MAaT€MAaTHUYECKUX 3aKOHOMEpPHOCTEM B
IIPOU3BEICHUN UCKYCCTBA,
IIPUMEHATH IPOCTEHUINNE IMPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN MAaTEMAaTHYCCKUX 3aaa4




2.Conep:xaHne Kypca MaTeMAaTHKH
MaremaTuka: ajaredpa u Ha4ajla MATEMATHYECKOI0 AHAJIN3a, TeOMETPHUA
ba3oBrlii ypoBeHb
Auaredpa. MHOrowieHbl OT OJHOW NEPEMEHHOM M UX KOpHM. PaziojkeHne MHOroOwIeHa C LEIbIMU
koddduLreHTaMi Ha MHOXUTENU. KOMIUIEKCHbIE YHUClIa U HMX T€OMETpUYECKash HHTEpIpeTalus.
Apudmernueckue ACUCTBUS HaJ KOMIUICKCHBIMHM YHCIAMU: CIIO)KEHHE, BbIUMTAHUE, YMHOXCHHE,
nenenre. OCHOBHas TeopeMa anreOpsl (03 JoKa3aTenbCcTBa).
MaremaTrudeckuii aHaau3. OCHOBHbIE CBOHCTBAa (DYHKIIMHU: MOHOTOHHOCTBH, TMPOMEXYTKH
BO3pAacTaHUs M YOBbIBaHUS, TOUKHM MaKCUMyMmMa ¥ MUHUMYMa, OTPAaHUYEHHOCTb (PYHKIMHA, YETHOCTh U

HEYETHOCTb, €pUOAUYHOCTb.
DOnemeHTapHble (QYHKIMH: KOpPEHb CTENEHU N, CTENeHHas, IoKa3aTelbHas, JorapupmMudeckas,
TpuroHomerpuueckue  Gynkumu.  CpoiictBa U rpa@UKd  DJIEMEHTapHbIX  (YHKIIMA.

Tpuronomerpuueckue (GopMmysibl OpPUBEICHUSA, CIOXKEHMs, JBOHHoro yrma. IIpocreifmne
peoOpa3oBaHusl BBIPAXKEHUH, COAEPIKAIIUX CTEIEHHbIE, TPUTOHOMETPHUECKHUE, JJorapupMUIecKue 1
nokasareiabHble (QyHKUMU. PerieHne COOTBETCTBYIOIIMX IPOCTEHIIMX ypaBHEHUU. Pemienue
MPOCTEUIINX MMOKA3aTeNbHBIX U JIOTapU(PMHUUECKUX HepaBeHCTB. [IoHATHE O KOMITO3UIMH (YHKIUH.
[Tonsitne 06 oOparHoit pynkumu. IIpeoOpazoBanust rpadgukoB (GyHKIHN: TapauIeIbHBIA TEPEHOC,
pacTsbkeHue (ckarue) BAoJb ocu opauHar. Ilonstue o HempepwsiBHOCTH (yHKUuu. lIpomexyTtku
3HAKOIIOCTOSIHCTBA ~ HENpepbIBHOW  QyHKnmu. Merox wuHTepBanoB. llomstHe o mpenene
nocienoBarenbHOCTH. CymMmMa OECKOHEYHO YObIBaromiel reoMeTpuieckoil mporpeccuu. [lonstue o
Npou3BOAHOW (GyHKIMH B TOo4YKe. DUINYECKUH ¥ TEOMETPUYECKHH CMBICI TPOU3BOIHOM.
[Tpon3BosHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIMU, mpowsBoaHas ¢yHkmmu Bupa y = f(kx + b).
Hcnonp3oBanne MPOU3BOIHOW TPU UCCIEAOBAaHUHM (YHKUIUH, MOCTpOeHHH TpaduKoB (IIpocTeuIime
ciydan). Mcmonp3oBaHue CBOHCTB (DYHKIMH TpPH  pEHIEHUH TEKCTOBBIX, (U3UYECKHX W
reoMeTpUUYECKUX 3ajad. PemieHue 3a1ay Ha 3KCTPEMYM, HAXO0KIEHUE HAHOOJIbILIEr0 U HAUMEHBILErO
3HayeHui. [TonsTre 06 onpenenéHHOM MHTErpalle Kak IUIOaau KpUBOJIMHEHHOM Tpanenuun. @opmyna
Herorona—JIeitOnuma. IlepBoobpaznas. [Ipunoxkenus onpeaeaéHHOro HHTerpaia.

BepositHocTh M craTHcTHKA. BpIOOpKH, coderaHus. buHomuaneHble Kod(duuueHTsl. buHOoM
Herotona. Tperonpnuk Ilackansg u ero cpoiictBa. OmnpeneiaeHue U NpuUMepsl UCbITaHUN bepHyu.
@opMyna Uil BEPOSATHOCTH 4YHUCJIA YCIIEXOB B CEpUM MCIbITaHUM bepHyimnu. Maremarndeckoe
OKHJIaHHE qyucia yCIIEXOB B UCIIBITAaHUHU bepnymnu.
OcHOBHBIE TIPUMEpHI CIIyYalHBIX BEJIWYMH. MaTreMaTH4ecKoe OXHUJaHWE CIy4yallHOW BEJINYMHBI.
HezaBucumocTb ciyuailHbIX BeJIMYMH M coObITHH. IlpeacraBnenue o 3akoHe OONBLIMX YHUCEN IS
IIOCJIEIOBATEIILHOCTH  HE3aBUCUMBIX HUCHBITAHWNM. ECTECTBEHHO-Hay4YyHbIC IIPUMEHEHUs 3aKOHA
OOJIBIIINX YHCEIL.

I'eomerpus.

OCHOBHBIE TOHATHS CTEpPEOMETpUU (TOYKa, TpsAMas, IUIOCKOCTb, MPOCTPAHCTBO). AKCHOMBI
crepeoMerpun. llepecekaromuecs, napasieNbHble, CKPEMIMBAKOIINAECS NpsMblE. YTOJd MEXIy
IIPSIMBIMU B ITPOCTpPaHCTBE. lIepneHuKyIapHOCTD NpsAMBIX. PaccTosiHUE OT TOYKH 10 NPAMOU, MEXKIY
MapaJuIeIbHBIMU  MPSAMBIMHA, MEXAY CKPEHIUMBAOMIMMUCST MPSIMBIMH. [TapaitenpHOCTE
MEPIEHIUKYIISIPHOCTD NPSAMOM U IUIOCKOCTU. IIpu3HAKM mNapajuieIbHOCTH M NEPIEHAUKYISIPHOCTH
NpsAIMOM M IUIOCKOCTH. llepneHauKkynssp W HakJIOHHass. YTOJd MeEXAYy MNpsAMOM M IUIOCKOCTBIO.
PaccrosiHMe OT TOYKHM 10 IIOCKOCTH. PaccrosiHMe OT NpsMOM 10 NapajuleIbHOM €U IIOCKOCTH.
[TapannenbHOCTh M TEPHNEHAUKYJISIPHOCTh IIIOCKOCTEH. [IprM3HaKM M CBOWMCTBA MapaJIEIbHOCTH M
NEPIEHIUKYIISIPHOCTH  IUIOCKOCTEH. JIByrpaHHBIM yroJl, JIMHEWHBIA yroa JABYTPAaHHOTO yria.
Paccrositnue wmexnay mnapamuienbHbIMU IUIOCKOCTSMHU. [lapamiensHoe mnpoexkTupoBanue. CBOKMCTBa
MapajuIeIbHOTO MpOeKTUpoBaHMsl. OpToroHanbHas mnpoekuud. I[lnomans opToroHalbHON MPOEKIMH
MHOroyrojpHuka. LleHTpanbHoe npoektupoBanue (nepcrektuna). M300pakeHue mpocTpaHCTBEHHBIX
buryp.

MHororpaHHMK M €ro 53JIEMEHTBI: BEpIIMHBI, pedpa, rpaHu. lloBepXHOCTP MHOrOrpaHHHKA.



Passeprka. MHororpanusie yrubl. Beinmykible MHOrOrpaHHukd. IIpaBuiibHbIE MHOTOIDAaHHMKHU
(Tetpasap, KyO, OKTadap, wuUKocadap, W gpoaekadap). CedyeHuss MHOrorpaHHMKOB. KyO wu
napayuienenunen. [Ipusma u ee 3neMeHTHI: OCHOBaHMsI, OOKOBBIE pedpa, BbIicOTa, anmodema, OOKoBas
noBepxHOCTh. [IpaBuinbHas mpusma. Iloctpoenue ceuenuit kyOa, napajiesienunena M IMPU3MBIL.
[Mupamupma. Bepmua, ocHoBaHue, OOKOBbIe peOpa, BbICOTa, amodema, OOKOBas MOBEPXHOCTb.
[IpaBunpHas nupamua. YcedeHHas nupamuaa. CedeHus MUpaMu/ibl.

Tesa Bpamenusi. [lonsatus o tenax BpameHusa. Ocp BpauieHus. [loHATHE O LIMIMHAPUYECKOW U
KOHUYeckoil moBepxHocTax. [lwmuuap. OcHoBaHus, oOpasyromasi, BBICOTa, OCb, OOKOBas
IIOBEPXHOCTD, pa3BepTKa LuinHApa. CedeHus NpsMOro HUIMHJPA IUIOCKOCTSMHU, TApaJIJIEIbHBIMU €r0
ocHoBanuio wimu ocu. Konyc. Bepmmna, ocHoBanue, oOpa3ymoluas, oOcCb, BBICOTa, OOKOBas
[IOBEPXHOCTh, PaJUyC OCHOBaHHUS, pa3BepTka KoHyca. CeueHHs NPSMOIo KOHYcCa IUIOCKOCTSAMH,
NapajuieJIbHBIMU €r0 OCHOBAHMIO WM MPOXOAAIIMMH Yepe3 ero BepmuHy. KacaTtenbHas mIOCKOCTh K
KoHycy. Yceuennbiii konyc. lllap chepa. Llentp, pamuyc, nuamerp mapa u chepsl. Cedenne mapa
(cdepsr) mmockocTsamu. Kacanue mapa (cdepsl) ¢ npsmoii u miockoctbio. Kacanue chep. Bnmcanusie
u onucaHHble chepbl. Buabl aBH:KeHMii B mpocTpaHcTBe. [lapamienbHblil mepeHoc, CUuMMETpHsi(
LEHTpajbHas, oceBas, 3epkanbHas). llonarue o paBeHcTBe ¢uryp B mpoctpanctse. IlonsTHe o
1o100Mu QUryp B IMIPOCTPAHCTBE. DIEMEHThl CUMMETPUU MHOTOIPAaHHUKOB U KpYTJbIX Ted. [lpumepst
CUMMETPHUU B OKPYKAIOIIEM MUPE.

O0beM 1 ero cBoiicTBa. PopMyIisl 00beMa Mapasuiesienumnenia, npu3Mel, nupamuibl. Dopmyna
o0bemMa IUIUHAPA, KOHYca, mapa. OTHoleHrne 00beMoB Mo 00HbIX Teu. [1nomans noBepxHocTu
MHoOrorpaniuka. Teopema o 60KOBOI OBEPXHOCTHU MPSAMOMN M HaKJIIOHHOM Npu3Mbl. Teopema o
OOKOBOI MOBEPXHOCTH MPaBUIbHON MUpaMuIbl. DOpMYIIbI TUIONIA I TOBEPXHOCTH IIMHAPA, KOHYCA,
mapa.

JexapToBbl KOOpAUHATHI B IpocTpancTBe. KoopauHate! cepeaunbl oTpe3ka. opmyia paccTossHUs
MEX1y JBYMs TOuKaMu. YpaBHeHue cdepnl. Bektopsl. Moaynb BekTopa. PaBeHCTBO BEKTOpPOB.
CnoxxeHue BEKTOPOB M YMHOXKEHHME BEKTOpa Ha YHUCIO. YTojd Mexay Bekropamu. KoopamHaTbl
BekTOopa. CKaspHOE MIPOU3BEIECHNE BEKTOPOB

3.TemaTu4ueckoe NJIAHUPOBAHUE.
AJire0pa U Ha4YaJIa MaTEeMATHY€CKOr0 aHAJIN3a

Ne Bcero yacos
YPOKOB 2 yaca B
HaumenoBanue pasuesioB 1 TeM ypokos 10 kiacc HEJIENIO
I'naBa 1. JlelicTBUTeJbHbIE YHCIA 94
1 [emple u parmoHALHBIC YUCIIA 1
2 JleficTBUTENbHBIE YKCIIa 1
3 beckoHeuHO yOBIBaIONIas TeOMETPHUIECKAst TPOTPECCHSI 1
4 BxoaHblii KOHTPOJIb 1
5 ApudmeTndecknii KOpeHb HATYpaIbHOU CTETICHH 1
6 CTeleHb ¢ palMOHATLHBIM MTOKA3aTeIeM 1
7 CTeneHs ¢ JeMCTBUTEIbHBIM ITOKa3aTelIeM 1
8 Ypok 000011IeHNS M CHCTEeMaTH3alluKi 3HAHUH 1
9 Kontpoabnas padora Ne 1 o teme «J/lelicTBUTENbHBIE YUCTIA» 1
I'naBa 2. CtenenHasi QyHKIusi 74
10 AHann3 KOHTPOJbHOU padoThl. CTeneHHas GYHKIHMH, €€ CBOKMCTBA M Ipaduk 1
11  |B3aumHO oOpatHble PyHKIUU 1
12  |PaBHOCWIBbHBIC YpaBHEHUS .PaBHOCHIBLHBIC HEPABCHCTBA 1
13  |HMppanumonanpHble ypaBHeHUs. VippallmoHaIbpHbIC HEPABEHCTBA 1
14  |PenieHrie MppanMoHaIbHBIX YPDABHCHHH M HEPABCHCTB 1
15  |Ypok 0000IIEHHS ¥ CHCTEMATH3AIMN 3HAHUH 1




16

KontpoabsHasi padora Ne 2 no reme «CreneHHas QyHKIH»

[EEN

I'nasa 3. Iloka3aTeabHast QyHKIHS

|
K-

17 Amnanu3 KOHTPOJIbHOM padoThl ITokazarenbHas GyHKIMs, €€ CBOMCTBA U rpaduK 1
18 ITokazarenbHbIC YpaBHECHHUS 1
19 |Iloka3areiabHbIC HEpABCHCTBA 1
20  |Pemenue cucTeM MOKa3aTEIbHBIX YPaBHEHUIA. 1
21  |PemnieHue CHCTEM IOKA3aTEIbHBIX HEPABCHCTB. 1
22  |Ypok 00001IeHUs U CHCTEMATHU3aIlM1 3HAHUM 1
23 |KonTpoabHas padora Ne 3 no teme «IlokasarenpHast QyHKIUI» 1
I'nasa 4. Jlorapudmundeckas GyHKIus 12 4
24  |Ananm3 KOHTPOJBHOU paboThl. Jlorapudmer 1
25  |CaoticTBa jorapumMoB 1
26  |/[lecaruuHble M HATypaJIbHBIC JIOTaPU(MBI 1
27 Jlorapudmuaeckast GyHKIUs, €€ CBOMCTBA U rpadHK 1
28  |[loctpoenue rpaduka gorapupmMuueckoil GyHKIIHH. 1
29  |Jlorapudmuyeckue ypaBHEHUS 1
30 [Pemenue gorapubMHUIecKUX VDAaBHEHHUH. 1
31 |JlorapudmMuyueckre HEpaBEeHCTBA 1
32  |Pemenue norapuMUYECKUX HEPABEHCTB. 1
33  |Tekyumii KOHTPOJIb 1
34 |Ypok 0000IIeHMs ¥ CHCTEMATH3allui 3HAHHUH 1
35 |KourpoabHas padora Ne 4 o reme «Jlorapudmudeckas G yHKIHs 1
I'naBa 5. Tpuronomerpuuyeckue (popmMyJibl 14 g
36 |AHanu3 KOHTPOJILHOU paboTel. Pannannas Mepa yria 1
37 IToBOpPOT TOYKHM BOKPYT Hayajaa KOOPAUHAT 1
38  |OmpeneneHue cuHyca, KOCHHYCa U TAaHTEHCA YyIiia 1
39 3HaKU CUHYCa, KOCHHYCA M TAHTEHCA YIJIa. 1
40  |3aBUCHMOCTb MEXIY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO M TOTO K€ yria 1
41 TPpUrOHOMETPUUECKHE TOXKASCTBRA. 1
42  |Cunyc, KOCHHYC ¥ TaHTEHC YIJIoOB & 1 — &, 1
43 DopMYIIBI CI0KESHHS 1
44 Cunyc, KOCHHYC M TaHT€HC JIBOWHOTO yria 1
45  |CuHyc, KOCUHYC ¥ TaHT'€HC MOJIOBUHHOIO yIia 1
46  |DopmyIbl IPUBHICHUS 1
47 |CymMma u pa3HOCTh KOCHHYCOB U CHHYCOB. 1
48 | Ypok 00001IeHHS M CHCTEeMAaTH3allui 3HAHUH 1
49  |KontpoabHasi padora Ne 5 o reme «OCHOBHBIE TPUTOHOMETPUUECKHE 1
I'maBa 6. Tpuronomerpuyeckue ypaBHeHus! 94
50 |Amanu3 KOHTpOJIBHOU paboThl. YpaBHenue €0S x = q 1
ol Vnarpenue SN x = 4 1
52 Vnaruenwue g X=na 1
53 Pernenue vharHEHUNT RUTA g X =a 1
54  |Pemenue TpUroHOMETPUUECKUX ypaBHEHUHN. Y paBHEHUS, CBOSIINECS K 1
KBaJIDATHBIM.
55  |PermieHue TpUrOHOMETPUYECKUX YpaBHEHUH. YpaBHeHne aSin X +bh CcosXx =c 1
56 |[Ipumepsbl perieHns MPOCTEHIIIX TPUTOHOMETPUICCKIX HEPABCHCTB 1
57 Ypoxk 00001IeHNs M CHCTEMAaTU3alNMN 3HAHWI 1
58 |KourpoabHas padora Ne 6 o reme « [ puroHoMeTpuuecKre YpaBHEHUSD 1




| Ne Bcero
___|ypoka HanmeHnoBanue pasaenos u Tem ypokos 11 Kiacc 4acoB
2 4aca B
HEJIENIO
] IToBTOpenue kypca 10 kiaacca Su
1 [Toka3zarenbHast QyHKIHSL. 1
2 Jlorapudmuueckas hyHKIHSL. 1
3 Tpuronomerpuueckue GOpPMYIIbL. 1
§ 4 |Crenennas pyHkuus. 1
N 5 BxoaHoli KOHTPOJIb 3HAHUIT 1
g I'naBa 7. Tpuronomerpuuyeckue GyHKuuu 74
L 6 AHanmm3 KOHTPOIbHOM paboThl. O0JIaCTh ONpeIeIeHUs] © MHOYKECTBO 3HaUCHUH 1
TPUTOHOMETPUYECKHUX (QYHKIUIT
7 YeTHOCTB, HEYETHOCTD, IEPUOJAUIHOCTh TPUTOHOMETPUUYECKHUX (PYHKIIUH 1
8 CaoiictBa ¢ynkiun y = €0S x u e€ rpaduk 1
9 CroiicTra dveknmm v = SN x y ed rnadmx 1
10 Croiictra bk v=9 x u o8 rnadwk 1
11  |OGpartHbie TPUTOHOMETPUYECKUE (HYHKIIUU 1
12 |KonTpoJabHasi padora Ne 1 o teme «Tpuronomerpuyueckue GyHKIUN 1
I'naa 8. Ilpou3BoaHas U €€ reoMeTPUUYECKUI CMBICII 104
13 AHanu3 KOHTPoJIbHOM paboThl. ITponsBoaHas 1
14 |Ipenen ¢dyakumu. HenpepbIBHOCTD ()YHKIHH. 1
15 |IIpousBojaHas creneHHON (PyHKITHH. 1
16  |IIpaBuna muddepeHnpoBanus 1
17 [Tpumenenne npaBml AuQhepeHINPOBAHMS. 1
18  |IIpom3BoAHBIE HEKOTOPHIX IIEMEHTAPHBIX (PYHKIUH 1
19  |I'eomeTpuuecKuii CMBICI IIPOU3BOTHON 1
20  |Pemenwue 3a1a4 Ha BBIYHMCIIEHUE POU3BOTHOMN (DYHKITHH. 1
21 O600menue o Teme « [Ipon3BoHAs U €€ TEOMETPUIECKUN CMBICI 1
22 Kontpoasnas padora Ne 2 no teme « [Ipon3BojiHas U ee reOMETPUUYECKUM 1
I'naBa 9. [lpumeHeHue NPOU3BOIHOM K MCC/IeI0BAHUIO (PYHKIMIA 9y
23  |AHanu3 KOHTPOIBHOU paboThl. Bo3pacranue u yobiBaHue QyHKIUI 1
24 |DxcTpemMmyMbl (YHKIHA 1
25  |IlpumeHeHHUe MPOU3BOAHOM K MOCTPOCHUIO TpaduKkoB HyHKIHH 1
26 |Iloctpoenwnio rpadhukoB (QYHKIIHHA ¢ IOMOIIBIO MPOU3BOIHOM. 1
27  |HaubGonpliee 1 HaMMEHbIIee 3HaUeHUs (PYHKITHH 1
28 BrINyKI10CTh, BOTHYTOCTh PYHKITMHU. ToukH meperundoa 1
29  |Beimykiiocth, BOTHYTOCTh QyHKIMH. Touku mepernda. Tect 1
30  |O6o06menue no Teme «IIpuMeHeHre MPOU3BOIHON K UCCIIETOBAHHIO (DYHKITHIT» 1
31 |KourpoJusHas padora Ne 3 o treme «[IpumeHenne npou3BoJHON K HCCIETOBAHUIO 1
hyHKIHI
I'nasa 10. MaTerpan 9y
32  |AHanu3 KOHTposbHOU paboThl. IlepBooOpazHas 1
33  |Texkyumii KOHTPOJIb 1
34  |IIpaBuia HaXOXXICHUS IEPBOOODA3HOM 1
35 [1nomaae KpUBOIMHEHHON Tpareluu U HHTerpal 1




36 | BrluriclieHUEe HHTETDAIOB 1
37  |BbluncieHue TUIOMAAEH C MOMOIIbIO HHTETPAJIOB 1
38  |Pemenue 3a7a4 Ha BHIYHMCIICHUE TUIOMIA/IEH C TOMOIIBIO HHTETPAJIOB 1
39  |O6obuieHue no Teme 1
40 KoutpoJsbHas padora Ne 4 no teme «aTerpany 1
I'naBa 11. DjeMeHTHI MATEMATHYECKOH CTATUCTUKHN, KOMOMHATOPUKH U 17 4
41  |Ananu3 KOHTpOIbHOM paboThl. [IpaBuio npoussenenus TabnuuHoe u rpaduyueckoe 1
42 YucnoBble XapaKTEePUCTUKH PsIIOB TaHHBIX. [loouepénnblii 1 0JHOBpEeMEHHBI BEIOOP 1
43  |Pa3memenus. [lepectanoBku. CoueTanus 1 X CBOICTBA 1
44 DopmyJibl YUCIIa NEPECTAaHOBOK, COYETAaHUM, pa3MmenieHui. Pemenue 1
45  |bunomuHaneHas Gopmyna Hetotona. bunom Hetorona 1
46 CBoiicTBa OMHOMHHAJIBHBIX K03 dunneHToB. Tpeyronpauk [lackans. 1
47 CoObITHs. DJIEMEHTAPHBIC U CI0XKHBIC COOBITHSL. 1
48 KomOunamwmst coobiTuii. [IpoTHBOIOIOKHOE COOBITHE. 1
49  |BeposiTHOCTH COOBITHS. BEpOSTHOCTH M CTAaTUCTHUYECKAsl YACTOTA HACTYILICHUS 1
50  |CnoxxeHue BeposATHOCTEH. BepoATHOCTh CyMMBbI HECOBMECTHBIX COOBITHIA, 1
51 |He3aBucumsble cOOBITHS. Y MHOKEHHE BEPOSTHOCTEH. 1
52 |Craructuueckasi BEpOSTHOCTb. PelieHne npakTH4ecKux 3a/1a4 ¢ MPUMEHEHUE 1
53  |CnydaliHbple BeTUYMHBI 1
54 |LleHTpanbpHble TEHACHLIUU 1
55  [Mepsl pa3bpoca 1
56 |Pemenue mpakTHYECKUX 3a7ad 1o TeMe «CTaTUCTHKa» 1
57 KoutpoJsbHas padora Ne S no teme «21eMEHThl MATEMATHYECKOW CTATUCTUKH, 1
0O606mamnilee, NIOBTOPEeHHE Kypca aaredpbl 1 Hayaja anaamn3a 3a 10-11 kiaccsl 10 g
58 Yucna u anredpandeckrie Ipeoodpa3oBaHus 1
59  |Pemenwue ypaBHeHu# . Penienue HepaBeHCTB. 1
60 |Cucrembl ypaBHEHUI U HEPABEHCTB. 1
61 TekcroBbie 3amaun. Pernenye TeKCTOBBIX 3a1a4. 1
62 |HToroBasi KOHTPOJbLHAs padoTa Ne 6 1
63  |AHanu3 KOHTPOJIbHOM paboTel. PaboTta Hax ommbKkaMu 1
64  |IIpomsBoaHas HYHKIMU U €€ TPUMEHEHNE K PEHICHHUIO 33124 1
65 |®yHkumu U rpaduku 1
66  |TekcroBble 3a/1a4M Ha MPOLEHTHI, TBM)KEHUE, TPOTPECCHH. 1
67,68 |MToroBblil ypok 1
Hroro 68 u
I'eomeTpus.
10 xknacc
Kou-Bo
Ne 4acoB
Ha3Banue TemMbl ypoka
YpPOKa 2 yaca B
HEZIEII0
BBenenue 154
1,2 [Ipenmer crepeomeTpu. AKCMOMBI CTEPEOMETPHH. 2
3,4 Hekotopsie cneacTBust u3 akCuom 2
5,6 Pemenue 3a1a4y Ha MpUMEHEHHE AKCHOM CTEPEOMETPHUH U UX CIIEACTBUIMA 2
7 [TapamiensHbIe IPsAMBIC B TPOCTpaHCTBE. [lapamieTbHOCTh TPEX MPSMBIX. 1




8 [TapaniensHOCTH TPSIMOM M TUTOCKOCTH. 1
9,10 Pemenue 3amay Ha mapaniebHOCTh MPSMOM U TUIOCKOCTH 2
11 CkpeuuBaroniyecs rnpsiMple. 1
12 VYTIIBl ¢ COHANpPaBIEHHBIMU CTOPOHAMM. 1
13 Pemrenue 3amau o reme «CKpemMBaIOMIAECS MPSMBIE)» 1
14 Pemenue 3aa4 1o teme «YTIIbI ¢ COHANIPABICHHBIMUA CTOPOHAMM 1
15 Koumponvnasa paooma Nel na remy «llapanenbHOCTh TPSIMOM U TNIOCKOCTH 1
I'nasa 1. [IapajyieJbHOCTb NPAMBIX U IJIOCKOCTEI. 104
16 AHanm3 KOHTPOJBHOH paboThI. 1
17 [TapamiensHbIE TUIOCKOCTH. 1
18 [Ipu3Hak napamiebHOCTH ABYX IUIOCKOCTEH. CBOMCTBA MapaJieIbHbIX 1
IIJIOCKOCTEM.
19,20 Terparap. [Tapannenenunen. CBoiicTBa rpaHeil U IuaroHajiel napauienenunesaa.
21,22 3aga4u Ha TOCTPOCHUE CEYEHUM.
23,24 Pemenue 3anay no teme «llapamienbHOCTb MIIOCKOCTEN, TETpasap, 2
napajuieNIenunen)
25 Konumponvnaa paboma Ne2 «[lapamienbHOCTh TIIOCKOCTEM» 1
I'nasa 2. [lepneHAMKYJSIPHOCTDH NPSIMBIX U MJIOCKOCTEH. 204
26 AHanmm3 KOHTPOJIBHOI paboTHI. 1
27 [eprieniuKynsapHBIE IPsIMBIE B IpocTpaHcTBe. [lapannenbHbie npsaMele, 1
MIEPIEeHIUKYISPHBIE K MIIOCKOCTH.
28 [Ipu3Hak nepneHMKyJISpHOCTH MPSIMON U IIIOCKOCTH 1
29,30 Pemenue 3ama4 no Teme «pu3HaK NEPIEHIUKYISIPHOCTH TNIOCKOCTE 2
31 Teopema 0 npsIMON, EPIEHIUKYIISIPHON K INIOCKOCTH 1
32 PaccrosHre OT TOUKH [0 IIIIOCKOCTH. 1
33 Pemienue 3a1a4 Ha NepHEHIUKYIAPHOCTD IPSIMOM U TIIOCKOCTH 1
34 Teopema o Tpex mepneHIUKYIIpax 1
35 Yron Mexay npsmMoi U III0CKOCTHIO. 1
36-38 Pemenue 3an1a4 Ha MPUMEHEHHUE TEOPEMBI O TPEX MEPIEHINUKYIISAPAX, HA YroJl 3
MEXTy TPSIMOH U TUIOCKOCTBIO
39,40 JIByrpanssiil yroi. [Ipu3Hak nepneHauKysIpHOCTH JBYX IUIOCKOCTEM. 2
41,42 [IpssMOyTONBHBIN MapasuIeIenuIe 2
43,44 Pemenue 3anau no tene «/IByrpanHsiii yroin. [lepneHukynsspHOCTb MIOCKOCTEN» 2
45 Konumponvnasa paboma Ne3 «IlepnieHIUKYIIPHOCTD IPSMBIX U TUIOCKOCTEI» 1
I'naBa 3.MHOrorpaHHMKH. 104
46 AHanu3 KOHTPOJIBHOI paboThI. 1
47 [loHsTHE MHOTOTpAaHHUKA. 1
48 [Ipu3Mma, miomaas NOBEPXHOCTH NPU3Ma 1
49 50 [Mupamwuna. [IpaBuisHAsS TUpaMHUATIA. 2
51 VYceuennas nupamuja. 1
52 [1nomane MOBEpXHOCTU MUPAMU/IBI. 1
53,54 CummeTtpust B ipocTpaHcTBe. [loHsATHE TPaBUIIBHOTO MHOTOTPAHHUKA, dJIEMEHTHI 2

CUMMCTPUHN NPABUJIBHBIX MHOT'OT'PAHHHUKOB




55 Koumponvnas paboma Nod «MHOTOTpaHHUKI 1
I'naBa 4. BekTOpbl B IpOCTPaHCTBE. 104
56 AHanu3 KOHTPOJILHOUN pabOTHI. 1
57 [TonsiTue BekTOpA. 1
CymMMa HECKOJIbKUX BEKTOPOB.
58 PaBeHCTBO BEKTOPOB 1
59 Cno)kxeHue ¥ BRIYMTAHHUE BEKTOPOB. 1
60 YMHOKEHHE BEKTOpa Ha YUCIIO. 1
61,62 Kommianapusie Bexktopsl. [IpaBuio nmapamienenumnena. Paznoskenue BeKTopa 1mo 2
TPEeM HEKOMIUIAHAPHBIM BEKTOpaM
63,64 Pemenue 3amay mo reme «BeKTOpHI B TPOCTPAHCTBEY
65 Konmponvnaa paboma Ne5 «BeKTopbl B IPOCTPAHCTBE
66-68 AHanu3 KOHTPOJILHOM pabOTHI. 3
Wrorosoe nosropeHue kypca reomerpuu 10 xnacca
Hroro 684
I'eomerpum 11 kiaace
Koua-Bo
Ne 4acoB
Ha3Banue TemMbl ypoka
ypoka 2 yaca B
HEJIeNI0
I'naBa 5. MeToa KOOpAUHAT B IPOCTPaHCTBe. J|BUKeHHE. 18u
B3anMHOe pacnosnoxeHue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE 1
BekTops! 1
[IpsiMoyroibpHAs cUCTEMa KOOPIUHAT B TIPOCTPAHCTBE 1
4-6 Koopaunats! BekTopa. CBsI3p MEXy BEKTOpaMH U TOUKamH. Perienue 3aiad mno 3
Teme «MeToa KOOpIMHAT
7,8 [Ipocreiimue 3a1aun B KOOpAUHATAX 2
9 Kounrpoasnas padora Nel «IIpocreiimmue 3a1a4u B KOOPAMHATAX) 1
10 AHanu3 KOHTPOJIBHOH paboThl. YTOI MEXy BEKTOpaMH. 1
11 CkansipHO€ POU3BEIEHNE BEKTOPOB. 1
Penienue 3a/1a4 Ha HAXOX/IEHUE CKAJSIPHOTO MTPOU3BECHUS] BEKTOPOB
12 Brruncnenue yriioB Mex 1y MpsSiMbIMH
13,14 Pemenue 3aau mo reme»CKasipHOE MTPOU3BEJICHUE BEKTOPOBY, «YTOI MEXIY
TIPSIMBIMIDY
15,16 JBmxenus. LlenTpanbHas u oceBasi CHMMETPUU 2
17 O6o0maroriee MOBTOpEeHHE MO TeMe «MeTo 1 KOOpIUHAT
18 KonTtpouabnas padora Ne2 «Meroa koopauHam 1
I'naBa 6. {namHap, KOHYC U WIAP. 134
19,20 AHanu3 KOHTPOJIBHOI paboThI. 2
Humaap. Thiomans NOBEpXHOCTH IIMHAPA
21,22 Konyc. [Inomaas noBepXHOCTH KOHYCa
23-24 VYceuennsiit konyc. Pemenune 3amgau




25-26 Cdepa. llap 2
27 B3aumMHoe pacronoxxeHue cepbl U INIOCKOCTH 1
28 Kacarenbnas mockocts k cdepe. [Lmomrans chepbr 1
29,30 Pemenue 3anau u o6o61maromiee nopropenue mo reme «L{ummnamap, KoHyc, map» 2
31 KontpoabHnas pagora Ne3 «{umunap. Konyc. lllap» 1
I'maBa 7. O0bembI Teu1. 24y
32 AHaM3 KOHTPOJIBHOM pabOTHI. 1
Pemrenue 3a1a4 Ha KOMOMHALIMIO TEJl BPALICHHUS
33,34 O06BeM IPSIMOYTOJILHOTO MapajUIeenuIe . 2
Pemenue 3ana4 o reme «O0beM MPSIMOYTOJIBHOTO MAPAJUICIICTIUIICAA
35-36 O6bem npu3mbl. O0BEeM HUITUHIPA 2
37-38 | Pemenue 3amau no teme «O0bEM NPU3MBI U IIMIIMHAPAY 2
39-40 O06beM HaKJIOHHOM MPU3MBI 2
41-42 O06bemM nupamMuabl 2
43-44 O0Bem KoHyca 2
45-46 Pemenue 3amau o reme «O0BEMBI T 2
47 KounrpoabHnas padora Ned «O0bembl T 1
48-50 AHanu3 KOHTPOJIbHOM paboThl. OO0BEM 1apa. 3
OO0BeM MapoBOro CETMEHTA, IAPOBOTO CJIOS M IAPOBOT'0 CEKTOPA.
51-52 [Tnomane chepsl.
53-54 Pemenue 3anay mo teme «OO0bEMbI KPYTIIBIX TEI».
55 KonTtpouabHnas padora NeS no teme «O0beMbl KPYIJIbIX TeJD»
O000menne, nopropenne Kypca reomerpuu 10-11 kiaace. 134
56 AHanu3 KOHTPOJILHOUN pabOTHI. 1
57 AKCHOMBI CTEPEOMETPHUHN. 1
[MapannenbHOCTh NPSMBIX U TDIOCKOCTEH. [lepeHauKyIsIpHOCTD PSMBIX H
IIJIOCKOCTEM.
58 JIByrpaHHBIN yroJyl, MHOTOIPAHHBIA YTOJI 1
59 MHoOrorpaHHuKH. 1
60-61 [Tnomaau moBepXHOCTEH MHOTOTPAHHHUKOB. 2
62-64 OOBemMBbl MHOTOTPaHHUKOB. 3
65-66 | MToroBsIii TecT. 2
67-68 Amnanu3z paGoThl. 2
Hroro 684
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