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Pabouas nmporpamma
o marematuke 10-11 kmacc

VYpoBenb oOpa3oBanus: yriyoneHnslii 10b
KommuectBo yacos: 204 B rox

VYuurens: ['omosanosa JILA.

ITporpamma pa3paboTaHa Ha OCHOBE OCHOBHOI 00pazoBaTeIbHON MporpaMMel cpeiHero odmiero oopazoanus MbOVY «lllkomna Ne 72 ¢ yrimyGieHHbIM
U3Y4YEHHUEM OTJIENbHBIX YUEOHBIX IPEIMETOBY



MaremaTuka: anreOpa 1 Hayajla MaTeMaTHYECKOTO aHallu3a, reoMeTpusi. Anredpa 1 Hayajga MaTemMatndeckoro ananusa.10-11 kmaccer: yue0.
1U1st 001Ie00pa3oBar. opraHu3anuii: 6a3oBbiil u yriuyoi. yposuu / [ 11 A. Amumos, F0. M. Komsrun, M. B. Tkauésa u np.], -4 -e uzn. — M:
IIpocsemenne, 2017 1.

MaremaTuka: areOpa ¥ Hayajga MaTeMaTHIeCKOTo aHanu3a, reomeTpus. ['eomerpus.10-11 kiacchl: yue0. s 001meoopa3oBaT. OpraHU3aIlni:
0a3oBblit 1 yriuyoun. yposuu / [ JI. C. Aranacsi, B. @. byrysos, C. b. Kagomues u np.], -4 -e u3a. — M: IIpocserienue, 2017 .

IMosicuuTeILHASA 3aIMCKA

[Tporpamma pa3paboTana Ha OCHOBE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl cpeiHero oomero oopazoBanus MBOY «lllkona Ne 72 ¢ yriryOieHHBIM
U3Y4YEHHUEM OTJIENbHBIX YUEOHBIX IPEIMETOBY

B cootBerctBum ¢ yuebHbiM 1uiaHoM MBOY «lllkoma Ne 72 ¢ yriryOJeHHBIM H3y4eHHEM OTACIBHBIX YYEOHBIX NPEAMETOB» Ha MpPENnoJaBaHHE
marematuku B B 10b kiacce (yHuBepcainbHbIi poduIib, yriyOIeHHbBIH ypoBeHb) — 6 4acoB B Heelnto (204 vaca B ron).

KonnyecTBO KOHTpOIBHBIX padoT — 11.

@DopMbI KOHTPOJISL — CAMOCTOSATENIbHBIE PA0OThI, KOHTPOJIbHbBIE PA0OThI, TECTUPOBAHUE.

[Iporpamma opreHTHpPOBaHa Ha:

- peayu3aluIo AEATEIbHOCTHOIO MOAX0a;

- 00y4yeHHE KIIIOYEBBIM KOMIETEHIMSIM (FOTOBHOCTH YYalllUXCsl UCIIOJIb30BATh YCBOEHHBIE 3HAHUS, YMEHHUS U CIOCOOBI JESTENbHOCTH B pPealbHOM

JKU3HU OJI pCHICHUA TPAKTUYCCKUX 38.,[[3‘1) U IPpUBUTHUC O6IJ_II/IX YMCHHﬁ, HaBBIKOB, CII0CO00B ACATCIIbHOCTH KaK CYHICCTBCHHBIX 3JICMCHTOB KYJIbTYPHI,
SIBJIAIOIINXCA H€O6XOI[I/IMI)IM YCIOBHUEM Pa3BUTHUA U CONUAIU3AINN YUAIUXCA.

Y4eOHO-MeTOAMYECKHE MATEPHAJIbI

1. MaremaTuka: anreOpa U Hayajla MaTEeMaTHYECKOTO aHaIN3a, FTeoMeTpusi. Anredpa u

Hayvaja MareMatudeckoro ananuza.10-11 xmaccer: y4e0. s oGreodpas3onar.

opranu3zaiii: 6a3oBbiii u yriryos. yposuu / [ 1. A. Anumos, FO. M. Komsrun, M. B.

Tkauésa u 1p.], -4 -e uzn. — M: [Ipocsemenue, 2017 r.
2. MartemaTuka: anreOpa U HadaJia MaTEMaTHYECKOTO aHAITN3a, TEOMETPHSI.

['eomerpus.10-11 kmaccel: yue6. s o6mmeoOpa3oBar. opraHu3anuii: 6a3oBblid U

yry6a. yposu#u / [ JI. C. Atanacsu, B. @. byry3os, C. b. Kagomiies u ap.], -4 -e usa.

— M: Ilpocsemenue, 2017 r.
3. Ilabysua M.U. u ap. AnreOpa u Hadajga MaTeMaTHUecKoro aHanmsa. Jlmmakrmueckue Matepwainbl. 10 kimacc. (ba3oBwlii ypoBeHb) M.:
ITpocsemenue, 2013.
3uB, b. I'. lunaktuueckune marepuaisl 1o reomerpuu 1is 11 k. [Teker] / B. I'. 3uB. - M.: IIpocBemenne, 2008.
Cemenxo E.A. TemaTnueckuit cOopHUK 3a1aHuil [y noarotoBku kK EI'D no marematuke: 10-11 knaccel. M.: Benrtana-I'pad, 2012.

A



6. Maremaruka. 10-if kmacc. TecTsl A MPOMEKYTOYHOM arTecTaluu U Tekymiero koutpons. [lox pen. Jleicenko @.®., Kynabyxosa C.1O.
PocroB-na-Jlony: Jlernon-M, 2011.

7. EI'D. Maremaruka. [Ipodunbubiii ypoBeHs: TtHnoBbsle E 31 sk3aMmeHanroHHbIe BapuaHThl: 36 BapuanToB/ 1o pea. M. B. fAmenko. — M.
NznatenbcrBo «HanmonansHoe oopazoBanuey, 2018.- (EI'D. ®UTTU-mkome)

8. Iloypounsle pa3zpabotku no anredpe. 10 kmacc. I'. . I'puropseBa

[Toypounsie pazpabotku no reomerpun. 10 kiace. B. A. SIpoBeHko

©w

O01mas xapakrepucTuKa y4e0HOro npeamera

B coorBerctBuu ¢ mnpuHsToM KoHuemmed pa3BUTHS MareMaThdeckoro obOpaszoBaHusi B Poccuiickoit ®epepanuu, MareMaTHYECKOe
o0pa3oBaHMe pelIaeT, B YaCTHOCTH, CJIEAYIOIINE KII0UEBbIe 3a/]auu:

— «IPEAOCTABIATh KAKIOMY 00yYaromeMycss BOSMOXHOCTh JOCTH)KEHUS! YPOBHSI MATeMAaTHUYECKUX 3HAHWH, HEOOXOAUMOTO /ISl TaTbHEHIIIeH
YCIIEIIHOM U3HU B 00LIECTBEY;

— «obecrnieunBaTh HEOOXOAMMOE CTPaHE YHUCIIO BBIIYCKHMKOB, MaTeéMaTH4ecKas IIOArOTOBKA KOTOPBIX JOCTaTOYHA MJIs IPOJOJIKEHUS
0o0pa3oBaHMsl B PpA3IMYHBIX HANpPaBICHUSIX M JUIs TNPAKTUUECKOW JesITeIbHOCTH, BKIIIOYAs IPErojaBaHUEe MaTeMaTUKHM, MaTeMaTH4eCcKue
uccienoBanus, padboty B chepe HHPOPMAIIMOHHBIX TEXHOJIOTHHA U JIP.»;

— «B OCHOBHOM O0IIE€M U cpelHeM o0IiieM 00pa30BaHUU HEOOXOAMMO IPelycMOTPETh MOATOTOBKY OOYYaroIIUMXCS B COOTBETCTBHM C MX
3arpocaMu K YPOBHIO MTOJATOTOBKH B c(hepe MaTeMaTHIECKOro 00pa3oBaHuUs.

CoOTBETCTBEHHO, BBIJCIISAIOTCS TPU HAIIPABIEHHs TPEOOBAHUH K pe3yJbTaTaM MaTeMaTHYecKoro o0pa3oBaHus:

1) mpakTUKO-OPUEHTUPOBAHHOE MaTeMaTUUECKOe 00pa3oBaHue (MaTeMaTHKA TS )KU3HU);

2) MaTteMaTHKa JUIs UCTIOJIb30BaHuUs B Ipodeccuu;

3) TBopUecKoe HallpaBJIeHHE, Ha KOTOPOE HAIeJIEHbl T€ 00yJaroIuecs, KOTOpbIe MIIAaHUPYIOT 3aHUMAaThCs TBOPUYECKOM U MCCIe10BaTENIbCKON
paboToii B 0061acT MaTeMaTUKH, (PU3UKH, SKOHOMUKHU U JIPYTUX 00JIaCTAX.

OTH HampaBlIEHUS PEATU3YIOTCS B ABYX OJoKax TpeOOBaHMU K pe3ysibTaTaM MaTeMaTH4YecKOro o0pa3oBaHMs Ha 0a30BOM U YIIIyOJIEHHOM
YPOBHSIX.

Ha yrny6iienHom ypoBHe:

Boimmycknuk Hayumtess B 10-11-m kmaccax: A yCHELIHOTO MPOJOJKEHHs 0O0pa3oBaHMs MO CHENMAIbHOCTSM, CBSI3aHHBIM C HPUKJIIAJHBIM
HCIOJIb30BAaHUEM MaTeMAaTUKH.

BbBIMYCKHUK MOJYYUT BO3MOKHOCTH HayuuTbes: B 10-11-m kmaccax: ans oOecrmeyeHHMs BO3MOXKHOCTH YCIIEHIHOTO IPOAOJDKEHUS
o0pa30BaHMsl MO CTIEUAIBHOCTSIM, CBS3aHHBIM C OCYILIECTBICHHEM HAYYHOW U UCCIIEeI0BATENIbCKON JESATEIbHOCTH B 0071aCTH MaTeMaTHKU U CME)KHBIX
HayK.

[Ipy m3ydyeHun MaTreMaTUKUW Ha YIJyOJEHHOM YpOHE MPEeAbABIAIOTCS TPeOOBAaHHS, COOTBETCTBYIOUIME HAMNpPABIECHUIO «MaTeMaTHKa s
po¢eCCHOHATILHOM IEATEIbHOCTHY; BMECTE C TEM BBITYCKHUK MOJIy4YaeT BO3MOXKHOCTh U3YYUTh MaTeMaTHKy Ha ropas3zo 6oyiee BBICOKOM YPOBHE, YTO
co3act GyHIaMEHT JJIs JaJbHEHNIIEero cepbe3HOro N3y4eHHsl MaTeMaTHKHU B BY3€.

[Iporpammel coaepxar pasaen «BeposTHOCTh M cTaTucTHka». K 3ToMy paszeny OTHOCATCS TakkKe CBEIEHHUsS U3 JIOTMKH, KOMOMHATOPUKU U
teopun rpados. Ilpu wu3zydyeHum wmareMaTuku OONbIIOE BHHUMAaHUE YAENSETCS pa3BUTHIO KOMMYHMKATHBHBIX YMeHHH ((dopMynupoBath,
apryMEeHTHPOBaTh U KPUTUKOBATh), (POPMHUPOBAHHIO OCHOB JIOIMYECKOTO MBIIUICHUS B YaCTU MPOBEPKH MCTUHHOCTH U JIOKHOCTHU YTBEP)KICHHIA,



MOCTPOCHHSI IPUMEPOB U KOHTPIPHUMEPOB, IIETIOUEK YTBEPXKACHUH, (POPMYIHUPOBKH OTPUIAHMHN, @ TAKXKE HEOOXOAMMBIX M JOCTATOYHBIX YCIOBHH.
Bosbiioe BHUMaHue yAeIseTcs YMEHHIO paboTaTh MO alrOpUTMY, METO/IaM TOMCKa aIrOpUTMa U ONPEACTICHUIO TPAaHULl TPUMEHUMOCTH QJITOPHUTMOB.
TpeGoBanmst, chopmynupoBanHsle B paszene «['eomeTpusi», B OONbIIeH CTENEHH OTHOCATCA K Pa3BUTHIO HMPOCTPAHCTBEHHBIX MPEACTABICHUH U
rpaduUecKux METOJ0B, 4YeM K ()OpMaTbHOMY OIMMCAHUIO CTEPEOMETPHUECKUX (DaKTOB.

Iliianupyemble npeaMeTHblie pe3yabTaTbl ocBoeHuss OOII no marematuke

Yriay0JeHHbliil YpOBEHb
«CHCTEeMHO-TeopeTHYeCKHe Pe3yJbTaThI»

Pa3znen

1. BoImyCKHUK HAy4YHuTCS

IV. BbINyCKHHK MOJYYHT BO3MOKHOCTH
HAYYHTbCS

Ilean ocBoeHus

HJ’IH YCHICUIHOT O IIPOAOJIZKCHU S O6pa30BaHI/IH

,ZZJZ}Z obecneyenuss 803MOAHCHOCU ycneuwHozo

npeamera M0 CHEHHMAIBHOCTSAM, CBSI3aHHBIM C  TMPUKIATHBIM | BPOOOJdICeHUsl  00pA308aHUss N0 CHEYUATbHOCHAM,
HCIIOJIb30BaHUEM MaTeMaTUKH CBA3AHHBIM c ocywecmenenuem HAay4YHOoU u
UCCe008amMeNbCKol  OesimenbHocmu 6 obaacmu
MAMEMAMUKU U CMENCHBIX HAVK
Yri1y0/1eHHBIH YPOBEHb
«CHCTEeMHO-TeopeTHYeCKHe Pe3yJbTaThI»
BopInycKHUK HAy4YHTCS BoeinyckHuk MOJIy4YUT BO3MOKHOCThb
HAYYHUThCS
Inemenmul — CB0060HO OnIEepUpPOBAThH Locmuowcenue pesynomamos pasoena ll;
meopuu MHoOJcecme u — TIIOHATHAMH. KOHEYHOE MHOXECTBO, JJIEMEHT onepupoeaniob NOHAMUEM Onpedeﬂenuﬂ,
MAMEMAMUYUECKOTL MHOKECTBA, NOJIMHOXKECTBO, IIepeCceYEeHuE, OCHOBHLIMU GUOAMU onpedeﬂenud, OCHOBHBIMU BUOAMU
J102UKU meopem,

00bETUHEHNE M Pa3HOCTb MHOKECTB, UHCIOBBIC
MHO’KE€CTBA HAa KOOPJAMHATHOM MPSAMOM, OTPE30K,
UHTEpBaAJl, IIOJYHHTEPBAN, IPOMEXYTOK C
BBIKOJIOTOW TOYKOM, rpaduueckoe npeacTaBieHue
MHOYECTB Ha KOOPIAUHATHOH IUIOCKOCTH;

— 3aJaBaTh  MHOXECTBA  IIEPEUYHCICHHEM U
XapaKTEPUCTUYECKUM CBOMCTBOM;

— OIlepupoOBaTh MIOHATUSIMH: YTBEPKIEHUE,
OTPULIAHUE YTBEP)KICHMs, UCTUHHBIE U JIOXKHBIC

NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMEBA,

onepupoeamv — NOHAMUAMU — CUEMHO20 U
HeCcuemHo20 MHOMICecmaa;

npUMeHsAmb Memoo Mamemamuyeckotl
UHOYKYUU 0Nl NPOBEOeHUs.  PACCYHCOeHUU U
00KA3aMenbCme U npu peueHuy 3a0ay.

B nosceonesnoii sorcuznu u npu uzyuenuu opyeux
npeomemos:




YTBEPXKACHUS, MPUYMHA, CIEACTBHE, YAaCTHBII
ciydaid 0OLIero yTBEpKIAEHUS, KOHTPIPUMED;

— IPOBEPATH IIPUHAAJIEKHOCTD JJIEMEHTA
MHOXECTBY;
— HaxoIuTh  IlepeceyeHue U oObeIUHEHHE

MHOXKECTB, B TOM 4MCIE€ IPEACTABICHHBIX
rpaduecKd Ha UYUCIOBOW TpsSMOW H  Ha
KOOPJAWHATHOM IUIOCKOCTH;
— TMPOBOAUTH JOKA3aTEIbHBIC PACCYXKACHUSA UL
000CHOBaHHUS UCTUHHOCTH YTBEPKICHUH.
B nosceonesnoui owcusnu u npu  usyueHuu Opy2ux

npeomemos:

— WCIIONIb30BaTh  YHCIOBbIE  MHOXECTBA  Ha
KOOpJMHATHOM TIpSMOM M Ha KOOPJAMHATHOU
TIJIOCKOCTH ISl ONTMCAHUs PEeaIbHBIX MPOIIECCOB U
SIBJICHHI;

— TMPOBOAWTH JIOKa3aTeJIbHBIE PACCYXKICHUS B
CUTYyaIlUsIX TOBCEIHEBHOM >KU3HU, MPU PEIICHUHN
3aJ1a4 U3 IPYTuX MpeIMETOB

UCNONb306AMb  MEOPEMUKO-MHOHNCECMBEHHbII
A3BIK U SA3LIK  JIO2UKU Ol ONUCAHUSL  PeaibHbIX
npoyecco8 u AGNeHUll, Npu peuleHuu 3a0ay Opyux
VUEOHbIX NPeOMemos

Yucna
GbIpadsceHUs

CB0o6OHO oOmepupoBaTh MOHATUAMU: HATYpaJbHOE YHCIIO,
MHOXECTBO HATYpaJbHBIX YHCEJ, L€JI0€ YHUCII0, MHOXKECTBO
LENbIX uuces, OObIKHOBEHHasl ApoOb, AecsTU4YHas ApoOb,
CMEIIaHHOE YHCJIO, PAlMOHAIBHOE YHCIO, MHOXECTBO
pAlMOHATBHBIX YHCEJ, UPPALUOHATIBHOE YHUCIO, KOPEHb
CTEMEHM N,  JEHCTBUTEIBHOE  4YHCIO,  MHOXECTBO
JNEHCTBUTENBHBIX YHCEN, TeOMETpUYEcKas HHTEepIpeTanus
HaTypaJIbHbIX, LEIbIX, PALUOHAIBHBIX, JIEHCTBUTEIBHBIX
qlcen;

IOHUMAaTh M OOBSCHATh PA3HUIY MEXIY MO3UIMOHHOU WU
HENO3UIMOHHOM CHCTEMaMH 3aIIUCH YUCEIT;

NEePEeBOJUTh YHUCJIa M3 OJHOM CUCTEMBI 3alUCU (CHUCTEMBI
CUMCIIEHUS) B JIPYTYIO;

JIOKa3bIBaTh U UCIIOJIb30BATH MPU3HAKU JEIUMOCTH CYyMMBI U
IIPOU3BENIECHUS NIPU BBINOJHEHUM BBIYMCIECHUN WM PELICHUN
3ajay;

BBITOJIHATh OKPYTJIEHHE PAlMOHAIBHBIX U UPPALMOHAIBHBIX
YHCel C 3alaHHOM TOYHOCTBIO;

CpaBHMBATh JIEHCTBUTENIbHbIE YUCIIa Pa3HBIMU CIIOCOOAMH;

Llocmuoicenue pezynomamog pazoena ll,

€c80000HO onepuposamsu YUCTIOBLIMU
MHOJHCECMBAMU NPU PeUleHUU 3a0ay,

NOHUMAMb  NPUYUHLL U
pacuuperus YUco8blX MHONCECME;

enadems OCHOBHbIMU NOHAMUAMU — MEoPpUU
0enuUMOCmu npu peteHuyu CMmaHOapmusIixX 3a0a4

umemsv 6a308vle NPEOCMABIEHUL 0 MHOMCECTEe
KOMNIEKCHBIX YUcel;

CB0000HO  BBLINOIHAMbL — MONCOECMBEHHbLE
npeobpazosansl MPULOHOMEMPUYECKUX,
J102apUGMUYECKUX, CINENEHHbIX 8bIPANCEHULL,

enaoemuv opmynou obunoma Heromona;

NpUMeHAmb NpU peulenuu 3a0ay meopemy o
Junetinom npeocmasnenuu HO/;

npumensams npu pewienuu 3aoay Kumaiickyro
meopemy 06 ocmamrax;

npumenams npu  pewenuu 3aoay  Manyro
meopemy Pepma,

ymemb

OCHOBHble  udeu

BblNOJIHAMb 3anucob uucia 6




YIOPSAOYNBATH YMCIA, 3aIMCAHHBIC B BI/Ie OOBIKHOBEHHOW 1
JIECATHUYHON MpoOW, Ymcia, 3aluCaHHBIE C HUCIOJIb30BaHUEM
apuMETUYECKOTO0 KBAJPATHOTO KOPHS, KOPHEH CTEneH!
Ooublie 2;

Haxomute HOJ[I u HOK pa3zasimu
WCIIOJIB30BaTh UX MPH PEIICHUH 3a]1a4;
BBITIOJIHSITh BBIUMCICHUST U NPEeoOpa3oBaHUs BBIPAKECHUM,
coJiepXaliuX ACHCTBUTENbHBIC YKCIIA, B TOM YHUCJIE KOPHU
HaTypaJIbHBIX CTETICHEH;

BBHITIOJHATh CTAaHAAPTHBIC TOXKICCTBEHHBIC NPEeoOpazoBaHUs
TPUTOHOMETPUYECKHUX,  JIOTapu(PMHUECKUX,  CTCHICHHBIX,
HUPPALMOHATBHBIX BHIPAKCHHH.

cnocobamMu  H

B nosceomesnoii oicusnu u  npu  uzyuenuu Opyaux

npeomemos:

BBIMIOJHATh W OOBSICHATH  CPaBHEHHE  PE3yJbTaTOB
BBIUMCJICHUM TMpPU pPEIIeHWH MPaKTHYEeCKUX 3a]ady, B TOM
yyclie TPUONIMKEHHBIX BBIYMCIEHUMN, HCIIONb3Yys pa3HbIe
CIocoObl CpaBHEHUI;
3alMchbiBaTh, CPAaBHUBATH, OKPYIJIATH YHCIIOBBIE JAHHBIE
peallbHBIX BEJIMYUH C MCIOJIb30BAaHUEM pAa3HBIX CHCTEM
M3MEpEHMUS;

COCTaBJISITh U OLEHUBATh Pa3HBIMH CIIOCOOAMU YMCIOBHIE

BBIDAKECHMSI TIPM PELICHUM IPAKTUYECKHX 3a1ad M 3a1ad u3
JPYTUX y4EOHBIX NTPEIMETOB

NO3UYUOHHOU CUCTeMe CYUCTEHUSL,

NpUMeHsImb NpU peuleHuu 3a0ay meopemuKo-
yucnoevle QYHKyuu: Huclo u cymma oenumenetl,
¢ynkyuro Dinepa;

npUMeHsAMb
opoou,

NpUMEHAMb NPU PeueHuU 3a0a4 MHO2OUIEeHbl C
oelicmeumenbHbIMU U YeablMUu KO3 duyuenmamu;

61a0emy  NOHAMUAMU — NPUBOOUMbBIU U
HenpugoOUMbIlL MHOSOYLEH U NPUMEHSMb UX Hpu
peuieHuu 3a0a4,

npumensms npu pewenuu 3a0ay OCHOBHYIO
meopemy aneeopul;

NPUMEHSIMb NpU peuleHuy 3a0ay npocmeniuiue
@yHkyuu KOMNIEKCHOU nepemenHou Kax
2eomempuieckue npeoopaz08aHus

npu peuteHuu 3a0ay yenHovle

Ypasnuenusn
Hepagencmea

u

CBobo1HO OIIepUpPOBATh MOHATHUSIMHU: ypaBHEHHUE,
HEPaBEHCTBO, PAaBHOCWIbHBIE YPAaBHEHHS W HEPABEHCTBA,
YPaBHEHHE, SBIAIOIIEECS CIEICTBUEM JPYroro ypaBHEHHS,
YpaBHEHUS, PaBHOCUJIbHBIE HAa MHOXXECTBE, PaBHOCUJIbHBIE
npeoOpa30BaHus ypaBHEHU;

peliaTh pa3Hble BUbl YpaBHEHUN U HEPABEHCTB U UX CUCTEM,
B TOM YHCJE HEKOTOpbIE YpaBHEHHs 3- M 4-il CTeNeHel,
JpOoOHO-pallMOHATIbHBIE U UPPAIlMOHATIBHBIE;

OBJIAJIETH OCHOBHBIMH TUTIAMU MOKa3aTeIbHbIX,
JgorapupMHUUECKUX, UppaLMOHATIbHBIX, CTETIeHHbIX
YPaBHEHUH U HEPABEHCTB U CTaHAAPTHBIMHU METOJAMH HX
pelIeHnit ¥ MPUMEHSATh UX IPU PEIIeHUH 3a7a4;

IIPUMEHATH TeopeMy be3y K pelieHnIo ypaBHEHNH;

Jlocmuoicenue pesynomamos pazoena ll;

—  CB0DOOHO onpedenamv mMun u vlOUpPamsv Memoo
peuleHusi NOKA3AMenbHblX U  102apUPMUYecKux
YpaeHeHuu U  HepaeeHCcm8,  UPPAYUOHANLHBIX
VPAGHEeHUU U HepageHcms, MpUueOHOMempuyecKux
YPaeHeHUll U HepageHCm8, UX CUCTNEM,

— ¢60000HO  pewiamb cucmemvl  JTUHEUHBIX
VpaeHeHul;
— pewamv  OCHOBHble  MUNbl  YPABHEeHUU U

Hepagencma ¢ napamempamil;

—  NpUMEHAMb NpuU peuleHuu 3a0ai HepaeeHcmed
Kowu — bynsxoseckoeo, bepuynnu,

— UMemb npeocmasienHue O HepaBeHCMEaAx Medcoy




IpUMEHATH TeopeMy Buera nmus pemeHuss HEKOTOPBIX
YPaBHEHUN CTEIIEHHU BBIIIE BTOPOH;

IIOHMMATh  CMBICA  TE€OpPEM O  PaBHOCWIBHBIX U
HEPaBHOCWJIbHBIX IIPE0Opa30BaHUAX YPABHEHUH U yMeTh UX
JI0OKa3bIBaTh;

BJIAICTh METOJIaMU DPELIEHUS ypaBHEHUH, HEPABEHCTB M MX
CHCTEM, YMETh BBIOMpATh METOJ pEIleHUs] U 0OOCHOBBIBATH
CBOI1 BBIOOD;

MCII0JIb30BaTh METOJ MHTEPBAJIOB JUIsl PEIICHUSI HEPABEHCTB,
B TOM 4HcJe APOOHO-PALMOHAIBHBIX M BKIKOYAIOUIUX B ceOs
UPPALMOHAIILHBIE BBIPAKEHUS,

pewiath anreOpanyeckue ypaBHEHHMsS M HEPABEHCTBA M MX
CHUCTEMBI C MapamMeTpaMM anreOpauyeckuM U rpapuyecKkum
METO/AMU;

BJIAJIETh Pa3HBIMUA METOJIAMU J10Ka3aTeIbCTBA HEPABEHCTB;
pemaTh ypaBHEHMS B LEJIbIX YUCIIAX;

n300pakaTb MHOXKECTBA Ha IUIOCKOCTH, 3a/aBacMble
YPaBHEHUSMH, HEPABEHCTBAMH U UX CUCTEMAMHU;

CBOOOJIHO HCIIOJIb30BaTh TOXKIAECTBEHHBIE IPE0Opa3oBaHUs
IIPY PELICHNUN YPaBHEHUHN U CUCTEM YpPaBHEHUM

B noeceonegnoii owcusnu u npu  usyueHuu Opy2ux

npeomemos:

COCTaBJIATh U PELIaTh YPABHEHUs, HEPABEHCTBA, UX CUCTEMBbI
IPY PELICHUH 33/1a4 JPYTUX YUeOHbIX IPEAMETOB;
BBIMIOJHATh ~ OLEHKY  MPaBIONOAOOMS  pe3yibTaToB,
MOJIyYa€MbIX TpPU  PEHIEHUH PA3IUYHBIX  YpaBHEHUH,
HEPABEHCTB M HX CHCTEM IIPU PEIIEHWU 3aJad JPYIrux
y4€OHBIX TPEIMETOB;

COCTaBIATh W PpEIIaTh YpPaBHEHHS M HEPABEHCTBA C
napaMeTpamMM TIpU pelIeHuH 3aJad  JPYruxX y4eOHBIX
MPEIMETOB;

COCTaBJIAITh ypPaBHEHUE, HEPABEHCTBO WM MX CHCTEMY,
ONKCHIBAIOLIUE pEATbHYI0 CHUTYAllMI0 WIH MPHUKIAJHYIO
3a/1a4y, UHTEPIIPETUPOBATH NTOJIYYEHHBIE PE3YJILTATHI,
UCIOJIb30BaTh IPOTPAMMHBIE CpPEICTBA MpPHU  PELICHUU
OTJIEIbHBIX KJIACCOB YPaBHEHHI U HEPABEHCTB

cpeéHumu CmeneHHviMu

Dyukyuu

Bnagers moHATUSAMH: 3aBHCHUMOCTH BCJIIMYHH, (I)YHKI_[I/U{,

Jlocmuoicenue pezynomamos pazoena I,




apryMeHT W 3HaueHue (QYHKUMH, OOJacTb OIpeesieHUus U

MHOXECTBO 3Ha4YCHHH (PyHKIMH, TpaduK 3aBUCUMOCTH, Tpaduk

¢bynkuuu, HyaM QYHKIAHA, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,

BO3pAaCTaHME Ha 4YMCIOBOM IIPOMEXYTKE, YyObIBaHHME Ha

YHMCJIOBOM IPOMEXKYTKE, HAUOOJIbLIIEE U HAUMEHbIIEE 3HAUECHUE

(GYHKLIMU HAa YUCIOBOM IPOMEXYTKE, epuojndeckas (yHKIHs,

NepuoJl, YeTHasi U HedeTHass (YHKUUHU; YMETh NMPHUMEHSATh ITH

HOHATUS NIPH PEILICHUH 3a]1ay;

BJIAJIETh MOHATHEM CTENeHHas (QYHKIHUS; CTPOUTH €€
rpaduK U yMeTb IPUMEHATh CBOMCTBA CTENEHHOM (YHKLUHU MPU
pEIIEHNN 3a/]a4;

BIaJeTh  MOHATUAMHU  IIOKa3zaTelpHas  (QyHKIMS,
HKCIIOHEHTA; CTPOUTH UX I'paUKH U yMETh IPUMEHATH CBOMCTBA
HoKa3aTeabHON (PYHKIUM [P PELLICHUHU 3a/ay;

BJIJIETh TOHATHEM JiorapupMudeckas QyHKIUS; CTPOUTH
ee rpaguKk MU yMeTb INPHUMEHATh CBOMICTBa JiorapupMUUECKOM
(GYHKIMY [IpU pELICHUH 3a]1a4;

BIaJIeTh NOHATHSAMHM TPUTOHOMETpUYECKUE (DYHKINHU;
CTpOUTh UX TIpaduKd M yYMETb IPHUMEHATh CBOMCTBa
TPUTOHOMETPHUYECKUX (PYHKUIUH MPHU PEIICHUH 334,

BJaJIeTh MOHATHEM oOpaTHass (YHKLUS; OPUMEHITH 3TO
MOHSITHE NIPU PEIICHUH 3ajay;

IPUMEHATh NpPU pEIIeHUM 337ad CBOWCTBA (DYHKIIMIA:
YETHOCTbh, IEPUOIMYHOCTh, OTPAaHUYEHHOCTh;

OPUMEHATh TPH  peIIeHUH 3aJad  I[peoOpa3oBaHus
rpadukoB QpyHKUINH;

BIaJIeTh TMOHATHSMU 4YHCIIOBas IOCJIEI0BATEIbHOCTD,
apu@meTnyeckas u reoMeTpudeckas mporpeccus;

IPUMEHATh NPU PELICHUM 3a/lad CBOMCTBA M MPU3HAKU
apu(pMeTUYECKON U FreOMETPUUECKON MPOTPECCHA.

B nosceonegrou orcusnu u npu usyuenuu opyeux yueoHuix
npeomemos:

— ompenensATh Mo rpaukaM M HCIOJIB30BaTh JISi PELICHUS
NPUKIAIHBIX 3a/lad CBOWCTBA pEaJbHBIX MPOILECCOB U
3aBUCUMOCTEHl (HauOoOJbIIME W HAUMEHbLINE 3HAuYeHUs,
NPOMEXYTKM  BO3pacTaHusi W yObIBaHMsl  (pyHKUHH,
MPOMEXYTKH  3HAKOMOCTOSIHCTBA,  ACUMIITOTHI,  TOYKHU
neperu6a, nepuos 1 T.11.);

— HHTEpPIPETUPOBATh CBOMNCTBA B KOHTEKCTE KOHKPETHOU

8n1ademsv NOHAMUEM ACUMNMOMbL U YMEMb €20
NPUMEHSAMb NPU PEUUEHUU 3A0aY,

NpUMEHAMb MemoOobl peuleHUsi NpoCmetux
ougpepenyuanvhvix ypasHeHuil nepeoco U 6mopozo
Nnops0Ko8




[IPaKTUYECKOU CUTYALUH;.
OIpeNeNIATh M0 TpaduKaM MPOCTEHIINE XapaKTepUCTUKU
NEPUOIUYECKUX MPOIECCOB B OMOJOTHH, YKOHOMHUKE, MY3BIKE,
pPaMOCBA3H U Ap. (aMILIUTY/1a, IEPHOA U T.I1.)

Onemenmot
MaAMeMamuydecKo2o
ananuza

Brnaners MOHATUEM 0eCKOHEYHO yObIBaro1as
reoMeTpUyYecKasi IpOrpeccusi M yYMETb IPHUMEHATh €ro Ipu
pEILICHUH 33]a4;

IPUMEHSATH Ul PELICHUS 3ajjad TEOPUIO IIPEIEIIOB;

BJIAJIETh NOHATUAMHU OECKOHEYHO OOJIBIINE U OECKOHEUHO
MaJible 4MCJIOBBIE I10OCJEI0BAaTEIbHOCTH M YMEThb CpPaBHUBATb
0OECKOHEYHO Oospine u 0ECKOHEUHO MaJible
II0CJIEI0BATENBHOCTH;

BJIAJIETh NOHATHSAMH: TPOM3BOJHAS (YHKIHMU B TOYKE,
IpOM3BOIHAS (PYHKIUH;

— BBIYHCIATH TPOU3BOIHBIC DJIEMEHTApHBIX (YHKIMHA W UX
KOMOHMHAIIHI;

— HcenenoBaTh GYHKIUNA HA MOHOTOHHOCTb U AKCTPEMYMBI;

— CTpPOUTh I'paUKH M NPUMEHSATHh K PELICHUIO 3a]ad, B TOM
4HCIIe C TapaMeTpoM;

— BIIQJCTh MOHATHEM KacaTenbHass K rpaduky (yHKIHH |
YMETb IPUMEHSTD €ro MPH PEIICHUH 3a1a4;

— BIAJCTh MOHATUSAMU nepBooOpazHas
ONPEIETICHHBIN UHTETPAI;

— npumeHath Teopemy Hrprorona—JleiiOHuna U ee cieiacTBUs
JUIS pelIeHus 3ajay.

byHKIHS,

B noeceomnesrotl scusnu u npu uzyuenuu opyeux yueoHvix
npeomemos:

— pewaTh NpUKIATHBIE 33Ja4d U3 OUoNoruu, PU3MKU, XUMUU,
DKOHOMHUKH U  JAPYTUX  TPEAMETOB, CBSI3aHHBIE C
UCCIICIOBAaHUEM XapaKTEPUCTHK MTPOIECCOB;

—  HMHTEPHPETUPOBATH MOyYEHHBIC PE3YIbTAThI

Hocmuoicenue pezynomamos pazoena I1;

Cc80000HO 61a0emb CMAHOAPMHLIM  ANNAPAMOM
MAmMemMamuyecko20 aHaius3a O1s  GblYUCIEHUs.
NPOU3BOOHBIX PYHKYUU OOHOU NePEMEHHOLL,
€80000HO NPUMEHAMb annapam
MaAmemMamuyecko2o aHanu3a Oas UcCie008anus
@dyHKyull U nocmpoenuss epagpuxkos, ¢ mom yucie
UCCNe008aHUs HA BLINYKIOCHb,

onepuposams NoHAMUEM NePE00OPA3HOL DYHKYUU
07151 peuenus 3a0ay;

0611a0emb OCHOBHLIMU C8eOeHUAMU 00 unmezpae

Hvromona—Jleiitbnuya u  eco  npocmetiuiux
NPUMEHEHUSX,
onepuposams 8  CMAHOAPMHLIX  CUMYAYUSX

NPOU3BOOHBIMU BbICUUUX NOPAOKOS,

YyMemb NpUMEHAMb Npu peuteHuu 3a0ay ceoucmeda
HenpepbieHbIX PYHKYUIL,

yMemb NpUMeHAMb NPU peulenuy 3a0ay meopembl
Betiepwmpacca,

yMemv GbINONHAMb NPUOIUIICEHHbIE BbIYUCTIEHUS
(MemoObl  pewienus — YPAGHEHUlU,  GbIYUCIEHUS.
onpeoeneHHo20 uHme2pana);

yMemv NpuMeHsAmb NPULONCeHUe NPOUIBOOHOU U
onpeoeneHnoco uHmezpana K peweHuio 3a0ay
ecmecmeo3HaHUsl,

6nadems  NOHAMUAMU — 6MOpPAsi  NPOU3BOOHAS,
8LINYKIOCMb — epauKka  QYHKyuu U ymemo
uccne008amv YHKYUIO HA BbINYKIOCHb

Cmamucmuxka u
meopus
eepossmuocmeil, 102UKa
U Komounamopuka

OnepupoBatb OCHOBHBIMHU ONMCAaTEIbHBIMU
XapaKTePUCTUKAMH YHCIIOBOTO HAa0Opa, MOHSATHEM TeHepabHas
COBOKYITHOCTbH U BBIOOPKOU U3 HEe;

— ONEepUpOBATh MOHATHSAMH: YACTOTA M BEPOSITHOCTH COOBITHS,
CyMMa ¥ TPOMU3BEICHHE BEPOATHOCTEH, BBIYUCIATH
BEPOSATHOCTH COOBITHII HA OCHOBE TIOJICYETA YK CIIa UCXOOB;

Jlocmuoicenue pezyromamog pazoena ll,

umemsv  npeocmasnenue O  YEHMPAlIbHOU
npeoenvHou meopeme;
umemsv  npeocmasnenue 0  6blOOPOUHOM

K02(hhuyuenme Koppenrayuu u IUHeUHoU pecpeccuu;

umeniob npedcmaeﬂeﬁue o0 cmamucmu4decKux




BJIQJICTh OCHOBHBIMU TMOHSATUSMU KOMOWHATOPHKU U YMETh
WX IPUMEHSTh IPU PELICHUU 33/1a4;

UMETh MpeJCTaBlIeHne 00 OCHOBaX TEOPUU BEPOSITHOCTEIH;
UMETh TMPEJCTaBICHUE O JUCKPETHBIX M HENPEPHIBHBIX
CITy4aifHbIX BEJIMYMHAX u pacrpezeneHusx, 0
HE3aBUCUMOCTH CIIyYallHbIX BEJTUYMH;

UMETh IMPEJICTaBJICHHE O MaTeMaTH4YeCKOM
JUCTIEPCUU CITyYalHbIX BEJIHYUH;

MMETh TIPEJICTABJICHUE O COBMECTHBIX pacHpeaesICHUsIX
CIIyYaHBIX BEJIUYHH;

MOHUMATh CYTh 3aKOHa OOJIBLIIMX 4YHCENl U BHIOOPOYHOTO
METO0/1a U3MEPEHUS BEPOSITHOCTE;

UMETh TMpPEACTAaBICHUE O HOPMAJIbHOM paclpeAeNeHud u
npuMepax  HOPMAlIbHO  PACHPENENICHHBIX  CIy4alHBIX
BEIINYUH;

UMETh MPEJCTABICHUE O KOPPEIISAIUH CITyYailHbIX BEJIUYHH.

OXHMJaHHUN H

B nosceonesnoii owcusnu  u  npu  uzyuenuu Opyaux

npeomemos:

— BBIUMCISITH WM OICHUBATh BEPOSTHOCTH COOBITHIA B
pEATbHOM )KU3HU;

— BbIOMpaTh METOABl MOAXOASIIErO  MPEACTAaBICHHUS U

00paboOTKH JaHHBIX

eunome3ax u nposepke Cmamucmuieckou 2unomesul,
0 cmamucmuke Kpumepus u ee yposHe 3HA4UMOCHU;

uUMemsb npeocmasieHue 0 C8A3U IMIUPULECKUX
U meopemuyeckux pacnpeoesenull;

umemsv  npeocmaeieHue o
0BOUYHOU 3anuUcu, 0BOUUHOM Oepese;

871a0emsb OCHOGHBIMU NOHAMUAMU — MeopuU
epaghos (epacgh, eepuiuna, pebpo, cmeneHv SepuilHbL,
nymo 8 epaghe) u ymems NPUMEHAMb UX NPU peuleHUuU
3a0ay;

umemsv npeocmasienue 0 0epesvbsix U yMenbv
NPUMEHSMb NPU PEUEHUU 3A0aY,

enademsv NOHAMUEM CEA3HOCMb U  YMemb
NPUMEHSIMb KOMHOHEHMbL CEA3HOCMU NPU  peuleHuu
3a0auy;

yMemsb  0Cyujecmensms
00x00b1 pebep u epuun epaga;

umemsv npeocmasgieHue 00 IUIEPOBOM U
2aMUILIMOHOBOM NYMU, UMEmMb NpeocmasieHue o

KoOuposauuu,

nymu no pebpam,

MPYOHOCMU  3A0a4U  HAXONHCOEHUs  2aMUlbMOHO8A

nymu,

—  elademvb NOHAMUAMU KOHEYHble U CYEemHble
MHOJICECBA U YMeMb UX NPUMEHAMb NPU PeuleHUU
3a0ay,

—  yMemb NPUMEHSIMb Memoo MAamemMamuyeckoll
UHOYKYUU;

— ymemv npumeHnsmov npunyun Jupuxie npu

peuieHuu 3a0ay

3a0a4u

Texcmoevle

Pemiate pa3Hble 3a7auu MOBBILIEHHON TPYAHOCTH;
aHaAJTM3UPOBaTh YCIOBUE 3aJlaud, BBIOMPATh ONTUMAaJIbHBIN
METOJ PEeLICHHs 3a]]aul, pACCMaTPUBasl PA3IMYHbIE METOIbI;
CTPOUTH MOACIb pemicHuA 3aJa4u, IMPpOBOIMTH
JI0Ka3aTeIbHbIe PacCyKICHUS NIPU PELICHNH 3a/1a4H;

pemath 3a1a4u, Tpedyromue nepedopa BapuaHTOB, TPOBEPKU
YCIIOBHIA, BBIOOpA ONITUMAIIHOTO PE3YIIbTaTa,
aHAJTM3UPOBATh M MHTEPIIPETUPOBATH MOIYUYECHHBIE PEIICHUS
B KOHTEKCTE YCJOBUS 33Ja4yH, BBIOMpATh pELICHUS, HE
NPOTUBOpEYAIE KOHTEKCTY,

Locmuoicenue pezynomamos pazoena |l




NEPEeBOJIUTH NMPH PEIICHUH 3aJaud UH(POPMALUIO U3 OJHOU
(dopMBI 3amKcH B IPYTYIO, UCIONB3YsS MPU HEOOXOIUMOCTH
CXEMBI, TaOIHIIBI, TPaQUKH, JHATPAMMEI.

B nosceomesnoii owcusnu u  npu  uzyuenuu Opyaux

npeomemos:

pemiaTte MNPAKTHYCCKUEC 3adadyud MW 3aga4d U3 JPpYrux
MpEeaAMCETOB

TI'eomempus

Brageth reoMeTpUUECKUMU MOHSATUSMU TPU PEIICHUU 33724
Y TIPOBEJICHHH MAaTEMATHUYECKUX PACCYKICHUI;
CaMOCTOSTENIHHO (dhopMyIIpOBaTh ornpeeICHUs
reOMETPHUYECKUX (UTYP, BBIABUIATh THUIIOTE3Bl O HOBBIX
CBOMCTBaX W TMPHU3HAKAX TI'COMETPUYCCKHX (QUTYp U
000CHOBBIBATh HJIM ONpPOBEprarh HX, 0000IIaTh WK
KOHKPETH3UPOBATh pPE3yIbTaThl Ha HOBBIX Kiaccax (uryp,
NIPOBOJIUTh B HECJIOXHBIX CIyYasx KiIacCUPUKAIUIO (UTYD
10 Pa3JIUYHBIM OCHOBAHUSIM;

UCCIICIOBATh YEPTEXH, BKIOYas KOMOWHamuu (Quryp,
U3BJICKATh,  WHTCPIPETHPOBATH W  IMPEOOPa3OBHIBATH
UH(POPMAIINIO, TIPEACTABICHHYIO HA YEPTEXKaX;

pemiaTh 3a7a4u TeOMETPUICCKOTO COICPIKAHUS, B TOM YHUCIIC
B CHTYAITUSIX, KOTJa aJITOPUTM PEIICHHS HE CICAYET SBHO W3
YCIIOBUSI, BBIMOJHATH HEOOXOIMMBIC JUIS pEHICHHs 3a7aud
JIOTIOTHUTEIFHBIC TOCTPOSHUS, HCCIIECIOBAaTh BO3MOXHOCTH
MPUMEHEHUS TeopeM U POopMyIT IS pelIeHH s 3a/1a4;

yMeTh (OpPMYTHpPOBATH U JIOKA3bIBATh T'€OMETPHUYCCKUE
YTBEPKICHUS;

BIIAAETh MIOHATHAMUA CTepEeOMETPHH:
napajuieNienune1, TupaMuaa, TeTpadap;

UMETh TIPEJICTaBICHUSI 00 aKCHOMaxX CTePEOMETPUU U
CIICJICTBUSAX M3 HUX M YMETh NPHUMEHATh WX TPU PEIICHUN
3a1ad4;

YMETh CTPOUTH CEUCHUS MHOTOTPAHHUKORB C HCITOJIb30BAHHEM
pa3IMYHBIX METOJIOB, B TOM YHCJIC U METOJIa CIIE/IOB;

UMETh TMPEACTaBICHHE O CKPEIIMBAIOIIMXCS TPSIMBIX B
MPOCTPAHCTBE M YMETh HAXOAHUTH YrOJl U PACCTOSIHHE MEXKITY
HUMU;
MPUMEHSITh

npu3ma,

TCOPEMbI O HAPAJUICIBHOCTHU  IIPAMBIX U

Hmemsv npeocmaenenue 06 axcuomMamuieckom
Memooe,

enademv  NOHAMUEM 2eoMempudecKue Mecma
MOYeK 8 NPOCMPAHCmee U yMenb NPUMEHAMb UX
07151 peuleHus 3a0ay;

yMemb npumMeHsms OJis peeHuUs 3a0ay CeoUCmad
NIOCKUX U O8YCPAHHBIX Y208, MPEXSPAHHO20 Yed,
meopembl KOCUHYCO8 U CUHYCO8 OJisi MPexePaHHO20
yena,

enademsv NOHsMuUeM NepneHOUKYIAPHOe CcedeHue
npU3Mbl U yMemb NPUMEHSMb €20 NpU peuleHuu
3a0au;

umems  npeocmasieHue O  O0BOLUCMBEHHOCMU
NPABUILHBIX MHO202PAHHUKOS,

enadems NOHAMUAMU yenmpanbHoe u
napanieibHoe NpoeKmuposanue U NpUMeHsms Uux
npu  NOCMPOeHUU  CeYeHull  MHO202PAHHUKOS
MemoOoM NpOeKyuti;

umemy npeocmasieHue 0 paszeepmke
MHO202pAHHUKA U  KpamyauuwieM Nymu  Ha

NOBEPXHOCU MHO20CPAHHUKA,

umems npedcmasiienue 0 KOHUYECKUX Ce4eHUsIX,
umems npedcmasgieHue o Kacarwuxcs cgepax u
KOMOUHAYUYU mesl 8paujeHusi u ymems npuMeHsms
Ux npu pewleHuy 3a0au;

NPUMEHAMb  Npu  peuleHuu  3a0ay
PACCMOSIHUSL OM MOYKU 00 NIOCKOCU,
61a0emsb pPA3HLIMU CHOCODAMU 3A0AHUS NPAMOU
VPABHEHUAMU U YMemb NPUMEHAMb NpuU peuleHuu
3a0ay;

popmyny




IUTOCKOCTEH B MPOCTPAHCTBE MPH PEIICHUH 33]1aY,
YMETh TPUMEHSTHh TMapajuleIbHOe TPOCKTUPOBAHHUE IS
n300paxkeHus Guryp;

YMETb NPUMEHATh  IEPHECHIUKYJIIPHOCTH IIPSAMOH W
IJIOCKOCTH IIPY PEILICHUH 3a1a4;
BJIAJCTh MOHATHSAMM OPTOrOHAJIBHOE IIPOEKTUPOBAHHUE,

HAKJIOHHBIE M MX IMPOCKLUH, YMETh MPUMEHATh TEOPEMY O
TpeX NEePIEeHIUKYIsApax [IPHU PEICHUHN 33/a4;

BIAJCTh TOHATHSMM pAcCTOSIHUE MEXIy Qurypamu B
IIPOCTPAHCTBE, o0mui HepHEeHANKYJIISP IBYX
CKpEIIMBAIOIIMUXCSA HPSIMBIX M YMEThb HPUMEHATh WX IIpU
pELIeHUH 3a]a4;

BJIQ/IETh MOHSATUEM YIOJ MEXAy IMPSIMOM U IIOCKOCTHIO U
YMETb IPUMEHSTH €r0 NP PELICHUU 33]1aY;

BIAJCTh IOHATUSAMHU JIBYTPAHHBIA yroji, Yyroil MexXay
IUIOCKOCTSIMHU, TE€PHEHAUKYIISIPHbIE IJIOCKOCTH M YMETh
OPUMEHSATh UX MPU PELICHUHU 3a7a4;

BJIQ/IETh NOHATUAMHU IIpU3Ma, Napajulesienunes] U NpUMEHSATh
CBOWCTBA MapaJuleIeNuIea IPU PELICHUH 3a/1ay;

BIAJCTh IOHATHEM HPSAMOYIOJIbHBIM MNapajuieienunes Hu
IPUMEHSTH €r0 MPH pelIeHUH 3a/1a4;

BJIQ/IETh MOHATHSAMHU MHUpaMUa, BUIbI MHUPaMUJ, 3JIEMEHTbHI
NpaBWIbHON MNUpaMUAbl M yMETb MPUMEHATh WX MpU
pEILLIEHNN 3a/]a4;

UMETh NpPEJCTaBICHUE O Teopeme OJiliepa, NPaBUIbHBIX
MHOTOTpaHHHKAaX;

BJIAJIETh HOHSTHEM IJI0LAIH MIOBEPXHOCTEN
MHOTOTPaHHUKOB W yMETh NIPHUMEHATH €ro IpH PELICHUN
3aj1a4;

BJIAJICTh MOHATHSAMHU TeJla BpaleHus (LMIMHAP, KOHYC, LIap
u cepa), UX CEUEHUsS U YMETh MPUMEHSTh UX MPH PEIICHUN
3ajay;

BJIA/IETh MOHATUSAMHU KacaTeJIbHbIE NPSMBIE U IJIOCKOCTH U
YMETb IPUMEHSTH U3 MPU PELICHUH 3a/1a4;

UMETb MPE/ICTaBICHUS O BIMCAHHBIX U ONMUCAHHBIX cepax u
YMETb IPUMEHATH UX IIPU PELLICHUU 3a1a4;

BJIQ/IETh MOHATUSIMH 00BEM, 0O0bEMbl MHOTOI'PAaHHUKOB, Tell
BpallleHUsl U IPUMEHSTh UX IIPU PEIIeHUN 3ajay;

NPUMEHAMb npu peweHuu 3a0au u
O0oKkasamenbcmee meopem 6eKMOPHbIU Memoo U
Memoo KoopouHam,

umems npeocmasienue 00 axcuomax oovema,
NPUMEHAMb POpMYTbl 00LEMO8 HPAMOY2OIbHO2O
napannenenuneoqa, — NpusMvl U NUPAMUODL
mempa’opa npu peuwleHuu 3a0ay;

NpUMeHsMb meopembl 00 OMHOUEHUSX 00beMOos
npu pewenuy 3a0au;

NPUMEHAMb UHmMe2pa O/ GbIUUCTEHUS 00beMO8 U

nogepxHocmeill  men  6pAWeHUs,  BbIYUCTEHUS
niowaou  cgepuueckoeo nosica U - odvema
Wapoeo2o cnosi;

umemv  NpeoCmasieHue 0  OBUJICEHUAX 6
npocCmpancmee: napanienbHom nepexoce,
cummempuu OMHOCUMENbHO nI0CKOCMU,
YeHmpanbHOu cumMmempuu, nogopome

OMHOCUMENbHO NPSIMOU, BUHMOBOU CUMMEMPUL,
YyMemb NPUMEHSIMb UX NPU peuleHuu 3a0ay;

umemo npeocmasieHue o niowaou
OPMO2OHANILHOU NPOEKYUU,

umemv  npedcmasieHue O  MPexXeSPAHHOM U
MHO202DAHHOM Yelle U NPUMEHAMb  CEOUCMEA
NIOCKUX Yel08 MHO20SPAHHO20 Yeld Npu peuleHuu
3a0ay,

umemv  nNpeoCmagieHusi 0  NpPeodpaz0eaHuu
no00bUs, 2oMOMemuY U yMenms NPUMEHSIMb Ux npu
peuieHuu 3a0a4,

yMemb peulams 3a0ayu Ha NAOCKOCIU Memooamu
cmepeomempuu;

yMemb  NpUMeHsmb  opmyivl
peuieHuu 3a0ay

0bvemos npu




UMETh TMPEACTABICHUE O pa3BepTKE HWIMHIpPAa U KOHYCA,
IUIOMIAIM  TIOBEPXHOCTH IIWJIMHApPAa U KOHyca, YMETh
NPUMEHSTH UX MIPH PEIICHUHN 3371a4;
UMETh TpPEJICTaBICHHE O Iulomand chepel u  yMETh
MPUMEHSITh €T0 IIPH PEIICHUH 3a71a4;
yYMETh peliaTh 3ajadyd Ha KOMOWHAIIMHM MHOTOTPaHHUKOB U
TEJ BPAICHHS,
UMETh TPEJICTABICHUE O TMOJO00MU B MPOCTPAHCTBE U YMETh
pemiath 3aJayd Ha OTHOIIEHHWE OOBEMOB M IUIOIIAACH
MOBEPXHOCTEH MOTO0HBIX (DUTYP.

B noeceomesnou owcusHu u npu  uzyyeHuu Opyeux

npeomemos:

COCTaBJISITh C MCHOJIb30BAHUEM CBOMCTB TI€OMETPHUYECKHUX
buryp MaTemMaTHUeCcKME€ MOJENM U1 pELIeHUs 3aaay
IPAaKTUYECKOI'0 XapaKkTepa U 3a7ay U3 CMEXHbIX JUCLUIUIMH,
UCCJIEIOBaTh IIOJyYEHHBIE MOJIEIM U HHTEPHPETUPOBATH
pe3ysabTar

Bexkmoput u | — Bnanerp NOHATUAMHU BEKTOPBI U UX KOOPAUHATHI; Locmuoicenue pezynomamog pazoena ll,
Koopounamul 6 | — YMETH BBINOJHATE ONIEpalliy HaJ BEKTOPaMU; — Haxooumuv 0Ovem napaineienuneod u mempasopd,
npocmpancmee — HCHOOJIb30BaTh CKAIIPHOE TMPOU3BEJICHUE BEKTOPOB IIpU 3A0AHHbIX KOOPOUHAMAMU CEOUX BEPULUH;

pELIEHNH 3a/1ay; — 3a0a8amv NPAMYIO 8 NPOCMPAHCIEe;
— TPUMEHATHL YPaBHEHHE IUIOCKOCTH, (OPMYIYy PACCTOSHUS | — HAXOOUMb PACCMOSAHUE OM MOYKU 00 NIOCKOCHU 6
MEXly TOUKaMH, ypaBHEHHE c(epbl IPU PEILICHUH 3a7ay; cucmeme KOOpOUHAM;
— TMPUMEHSTH BEKTOPbI W METOJA KOOPAWHAT B TMPOCTPAHCTBE | — HAXOOUMb paccmosHue MeHCOY
[IPU PELIECHUN 3a/1a4 CKPeWUBaroWUMUC  NPAMbIMU,  3A0AHHLIMU 8
cucmeme KOOpOUHam

Hcmopusa — Hmets npencraBiieHHe O BKJIAJE BBIJAIOIINUXCA MAaTEMaTUKOB Locmuoicenue pezynoemamos pazoena |l

MamemamuKu B Pa3BUTHE HAYKH;
— IIOHUMATh pOJIb MaTEMATHKU B pa3Butuu Poccun

Memoown — Hcnonp3oBarb  OCHOBHBIE ~ METOABI  JOKa3aTeNIbCTBA, Hocmuorcenue pesynomamos pasoena ll;

MamemamuKu IIPOBOJUTH JOKA3aTENIbCTBO U BBIIIOJIHATH ONIPOBEPKECHUE; NpuUMeHAmb — mamemamuyecKkue  3HaHus K

MIPUMEHATh OCHOBHBIE METOJBI PEHIEHUS MaTEMaTUYECKHX
3ajad4;

Ha OCHOBE MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIpUPOJE
XapaKTepU30BaTh KPAaCOTYy M COBEPUICHCTBO OKPYKAIOLIErO
MHpa ¥ IPOU3BEAECHUN UCKYCCTBA;

IPUMEHATH  MPOCTEHIINE IPOrpaMMHBIE  CpPEACTBA U
3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBl IPH PEIICHHUH

UCCNe008AHUIO OKPYAHCAIOULe20 MUPA (MOOeTUposanue
Quzuueckux npoyeccos, 3a0avu IKOHOMUKU)




MaTeMaTHYECKHUX 3a1ad4;
MOJIb30BATHCS MPUKIIAIHBIMU IIPOTPAMMaMH M ITPOrpaMMaMu
CHMBOJIBHBIX BBIYMCIICHHI JUIST HCCIIEIOBAHUS
MaTEMATHYECKUX 00OBEKTOB




Conep:xanue yueOHOT0 npeamera

Yri1y0/1eHHbBIH ypOBeHb

Anre0pa M HaYaJIa aHAJIM3A

[ToBTOpenue. Penenue 3a1a4 ¢ HCIOJIb30BAHUEM CBOMCTB YMCEI U CUCTEM CUMCIIEHUS,
JEITMMOCTH, TOJIEW U YacTel, MPOLEHTOB, MOYJIeH uncen. Pemenne 3a1a4 ¢ UCMOIb30BaHUEM
CBOWCTB CTEINEHEW U KOPHEH, MHOTOWJICHOB, PE00pa30BaHIi MHOTOWIEHOB U IPOOHO-
panMoOHaIbHBIX BBIpAKEHUU. PelieHne 3a1a4u ¢ MCIOJIb30BaHUEM I'payCHOU Mephl yriia. Moayib
YHCIIa U ero cBoicTBa. Pemenne 3a1ay Ha ABM)KEHUE U COBMECTHYIO pabOTy, CMECH H CIUIABHI C
MOMOIUIbIO JIMHEHHBIX, KBaJPATHBIX U IPOOHO-PAIIMOHATILHBIX YPaBHEHUH U UX cucteM. Pemenue
3a/1a4 C [IOMOUIbIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM NEPEMEHHOM, C
IIPUMEHEHUEM U300pakKeHHs YUCIOBBIX TPOMEXKYTKOB. Perienre 3a1ad ¢ uCrojib30BaHuEM
YHUCIIOBBIX QYHKIHH U uX rpadukos. Mcronb30BaHne CBOMCTB U IpaUKOB TUHEHHBIX U

KBaJIpATHYHBIX (DYHKIUI, 00paTHON MPOMOPIUOHATILHOCTH U (YHKITUU Y = \/; . I'padnueckoe
pelIeHne YpaBHEHUI U HEPABEHCTB. Mcnonb30BaHue onepannii HaJl MHOXKECTBAaMU U
BbICKa3bIBaHUSAMU. VIcTIonb30BaHe HEPABEHCTB U CUCTEM HEPABEHCTB C OAHON MEPEMEHHOI,
YHUCIIOBBIX IPOMEKYTKOB, MX 00BEIMHEHUH U 1epecedeHuid. [[puMenenue mpu penieHun 3a1a4q
CBOICTB apu(METHIECKON U T€OMETPUIECKO MPOrPEeCcCUu, CYMMUPOBaHUsI OECKOHEUHOU
CXOJISIICHCS TEOMETPHUECKON TIPOTPECCHH.

MHokecTBa (YUCIOBbIE, FeOMETpUUECKUX PUryp). XapakTepuCTUUECKOE CBOWCTBO, SJIEMEHT
MHOXECTBA, ITyCTOe, KOHEUHOEe, 0eCKOHEYHOE MHOKeCTBO. CIIocOObI 3a/1aHMsI MHOKECTB
[TonmuoxecTBO. OTHOIICHUS TPUHAISKHOCTH, BKIIFOUEHUS, paBeHcTBa. Onepalinu Hajl
MHOkecTBaMu. Kpyru Dittepa. Koneunsie 1 OeCKOHEYHBIE, CYCTHBIC  HECUCTHBIE MHOXKECTBA.
VicTuHHBIE U JI0KHBIE BHICKAa3bIBAHUS, OTIEPAIINH HAJl BBICKA3bIBAHUSIMU. A1eebpa
svickazvlganull. CBs3b BRICKa3bIBAHUN ¢ MHOXKECTBAMH. KBAaHTOPHI CYIIIECTBOBAHUS H
BCEOOIIHOCTH.

3akoHBI JTOTUKH. OCHOBHbLE I02UYecKue npasuid. PellieHne TOruuecKux 3a1ad ¢
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUIL.

YMmozakmoueHusi. OO0CHOBaHUS U JIOKA3aTeILCTBO B MaTeMaTuke. Teopembl. Buib
MaTeMaTHUYECKUX YTBEPXKIACHUN. Buowvl dokazamenvcme. Mamemamuueckas uHOYKYusl.
Ymeeporcoenus: obpamnoe oannomy, npomusononoxcrnoe, 06pamuoe npoOMuUEONOJOHCHOMY
oannomy. IIpu3HaK U CBOMCTBO, HEOOXOUMBIE U IOCTATOYHBIE YCIOBUSI.

OcHosnas meopema apupmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexnuda. Kumatickas
meopema 06 ocmamkax. Manas meopema @epma. Q-uunvie cucmemol cuucierus. CyHxyus
Diinepa, 4ucio u cymma oeaumenei HamypanibHo20 Yucia.

Panuannast mepa yria, TpuroHoMeTprudeckasi OKpy>KHOCTb. TpHUroHOMeTpruecKrue QyHKIIUU
qucel U yriioB. DopMyIisl IpUBEICHUS, CIIOKECHUS TPUTOHOMETPHUSCKUX PYHKIHH, POopMyIThI
JBOITHOTO ¥ TIOJIOBUHHOTO apryMmeHTa. [IpeobpazoBanue cyMMBbI, pa3HOCTH B IPOU3BEICHUE
TPUTOHOMETPHUSCKHUX (PYHKIIHIA, 1 HA00OPOT.

Hynu ¢yHKIIUN, NPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbomnbliiee 1 HauMeHbIee
3HaueHue GpyHknun. [leproanueckre QyHKINY M HAMMEHBINNN TIepro. YeTHBIC U HEUYETHBIC

bynkunu. Qynxkyuu «OpobHas yacme yuciay Yy = {X} u «yenas yacmo yuciay Yy = [X] .

Tpuronomerpuueckne GyHKIIMH YHCIOBOTO aprymMenta Y =C0SX, Y =sSIinX, y=tgXx,

y =ctg X. CBoiicTBa u rpauKu TPUTOHOMETPUYECKHUX (PYHKLIUH.

OO6patHble TpUroHOMETpUYeCcKHe (PYHKIIMU, UX TIaBHbIC 3HAYSHUS, CBOUCTBA U TpaHKH.
Tpuronomerpuueckue ypaBHeHHs. OTHOPOIHBIE TPUTOHOMETPUYECKHE yYpaBHEHUS. Pemenne
IIPOCTEUIINX TPUTOHOMETPUUYECKHUX HEpaBEHCTB. [IpocTeiiine cucTeMbl TPUTOHOMETPUIECKUX
YpaBHEHUM.

CreneHs ¢ 1elCTBUTENBHBIM [10Ka3aTeNeM, CBOMCTBA cTeneHu. [IpocTeiimne noka3zaTenbHbIe
ypaBHEHMs U HepaBeHCTBa. [lokazaTenbHas GyHKIUS U ee cBOMCTBa U rpaduk. Yucno € u

byHKIHS Y =e*.



Jlorapudm, cBoiictBa norapudma. JlecaTnunblil u HaTypanbHbIi Jorapudm. [IpeodpasoBanue
norapudmuyueckux BelpakeHui. JlorapupmMuyeckue ypaBHeHHs U HEPaBEHCTBA.
Jlorapudmuueckasi pyHKIUS U ee CBOICTBA U rpaduk.

Crenennas ¢yHKIUS U ee cBoicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.

[TepBUYHBIEC TPEICTABICHUS O MHOXKECTBE KOMIUIEKCHBIX YUCel. /leticmeus ¢ KOMNIEeKCHbIMU
yucnamu. Komnnexcno conpsascennvle yucia. Mooyns u apeymenm uucaa. Tpuconomempuueckas
@opma komniexcrnoeo yucia. Pewenue ypagnenuii 8 KOMNIEKCHBIX YUCTAX.

MeTto uHTEpBaIoOB JyIsl pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB QpyHKIMIA: CBUT,
YMHO)KEHHUE Ha YHCII0, OTPAKEHUE OTHOCUTEIHHO KOOPIAUHATHBIX oceil. ['paduueckue MeTo b1
pellieHus: ypaBHEHUHN 1 HepaBeHCTB. PellieHue ypaBHeHH U HEPaBEHCTB, COAEPIKALIUX
NEPEMEHHYIO 110/ 3HAKOM MOJYJIS.

CucreMbl OKa3aTeIbHBIX, JOTapU(PMUUECKUX U UPPALMOHAIBHBIX ypaBHEHUNH. CHCTEMBI
NOKa3aTeJbHbIX, JIOTApU(YMUUECKUX U UPPAIIMOHATILHBIX HEPABEHCTB.

B3aumuo oOpaTtHbie GpyHkimu. ['paduku B3aMHO 0OpaTHBIX (PYHKITUH.

YpaBHEHUsI, CHCTEMBI YPABHEHUH C IIAPaMETPOM.

@opmyna bunoma Hotomona. Pewienue ypasnenuii cmeneru gviute 2 CneyuaibHulx 6U008B.
Teopema Buema, meopema be3y. IIpusooumsie u nenpugooumvle muozounervl. Ochosnas
meopema ancebpol. Cummempuyeckue MHo2ounenbl. Llenouuciennvie u yeno3HayHvle
MHO20Y]IeHbI.

HHuoganmossi ypasnenus. [{ennvie Opobu. Teopema Depma o cymme K8aopamos.

Cymmbl u psovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopembi 0 npubnUdICEHUU OelICMBUMETbHBIX YUCE] PAYUOHATLHBIMU.

MHnoorcecmsa na KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouux.
[TonsiTue npenena pyHkuuu B Touke. [lonamue npedena pynkyuu 6 6eCKOHeuHOCMU.
Acumnmomul epaghuxa ¢ynxyuu. Cpagnenue 6ecKOHeUHO MAnbIX U OECKOHEUHO OONbULUX.
HenpepwiBHOCTS (hyHKIMU. Cooticmea Henpepwignvix hynxyuil. Teopema Betiepwmpacca.
Huddepenunpyemocts pynkuun. [IponsBoanas ¢pynkuuu B Touke. KacarenbHas k rpaduky
¢yukun. ['eomerpuueckuii 1 GU3NYECKUN CMBICI IPOU3BOIHON. [Ipumenenue npouzeooHol &
¢usuxe. [IponsBoausie anemMenTapubix Gynkuuid. [IpaBuna nuddepennupoBanusi.

Bropast npousBoiHas, ee reoMeTpUueCcKUi U HU3MUECKUN CMBICIT.

Touku skcTpemMyma (MakCUMyMa U MUHHMYMa). MccienoBanue s3eMeHTapHbIX (YHKIUI Ha
TOYKH DKCTpEMyMa, HanOOJIbIIIee M HANMEHbIIIEE 3HAYCHHUE C IIOMOIIBIO TPOU3BOTHOM.
Ilocmpoenue epaghurxos hynxyuii ¢ nomowbro npouzeoousix. Ilpumenenue npoussooHoU npu
peuwenuu 3a0ay. Haxoowcoenue skcmpemymos @hyHKyuil HeCKONbKUX NePEMEHHDLX.
[TepBooOpaznas. Heonpenenennsiit unterpai. [leppoobpasHbie aieMeHTapHbIX (QYHKIHHA.
[Tnomane kpuBonuHenHo# Tpanennn. ®opmyna Hetotona-Jleitonumna. OnpeneneHHbII
UHTETpall. Buiuucienue niowadel niockux guayp u 06vemos mejl 6pawjeHus ¢ NOMOUbIO
unmezpaza..

Memoowbl pewienus hyHKYUOHATbHBIX YPABHEHUN U HEPABEHCME.

I'eomerpus

[ToBTopenue. Pemenne 3a1au ¢ UCMOJIB30BAaHWEM CBOMCTB (PUTYp Ha IUTIOCKOCTH. Perenue 3amaq
Ha JJ0Ka3aTeIbCTBO U MOCTPOEHUE KOHTPIPUMEPOB. [[puMeHeHrne mpoCcTenInX JIOrH4ecKuxX
npaBuil. Perienre 3aau ¢ UCIOIB30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOIICHUH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX C YEeThIpEeXyrojibHUKaMu. Pemenue 3aqau
C UCTOJIb30BaHUEM (DAKTOB, CBSI3AHHBIX C OKPYKHOCTSIMU. Perienue 3ama4y Ha n3MepeHus Ha
IUIOCKOCTH, BBIUMCIICHUS JUTMH U IJIoUIaeil. Pewenue 3a0au ¢ noMowbro 6eKmopos u
KOOpOUHam.

Harnsanas crepeomerpust. [Ipusma, napamienenunes, nMpamMuaa, TeTpadp.

OCHOBHBIE TIOHATHSI TEOMETPUU B IPOCTPAHCTBE. AKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HHX.
Ilonamue 06 akcuomamuueckom memoode.



Teopema Menenas onss mempasopa. IlloctpoeHne ceueHuit MHOTOTPAaHHUKOB METOJIOM CJIE/IOB.
enTtpanbHoe npoekTupoBanue. [locTpoenne ceueHnii MHOrOrpaHHUKOB METOIOM MTPOEKIIUH.
CkpemuBaronifecs npsMbie B IPOCTPAHCTBE. YTOJI MEXIY HUMHU. Memoosl HaxoicoeHus
PACCMOAHUL MeAHCOY CKPEUSUBAIOUUMUCS NPAMBIMU.

TeopeMsl 0 mapauIeTbHOCTH NPAMBIX H IJIOCKOCTEH B mpocTpancTe. [lapannensHoe
IPOEKTUPOBaHUE U U300paxkeHue Guryp. I eomempuueckue mecma movex 8 NPOCMpPancmae.
[TeprieHAUKYIAPHOCTD MPSAMON U IIIOCKOCTH. OpTOroHanbHOE NIpoeKkTupoBanue. HaknoHnHele n
npoekuuu. Teopema o Tpex MeprneHIuKyIsIpax.

Buowvt mempasopos. Opmoyenmpuueckutl mempasop, KapKacHvli mempas’op, pa6HOCPAHHbBI
mempa3op. Ilpsmoyzonvuviti mempas0p. Meouarnvl u bumeouarsvt mempas’opa.
Jlocmpaueanue mempasdpa 0o napaiienenuneod.

Paccrosnust mexay ¢urypamu B npoctpanctse. OOMIMiA IEPIEHIUKYIP ABYX
CKPEIIUBAIOIIUXCS TPSIMBIX.

Yriel B ipocTpancTBe. [lepnenaukynsapHbie MI0CKOCTH. [1101adb opmo2oHanibHOol npoeKyui.
Ilepnenouxynaproe ceuenue npuzmvl. Tpexepanuwviii u MHo2ocpanhblli yeoa. Ceolicmea niocKux
yenog8 MHozoecpanuozo yaena. Ceoticmea niocKux u 08y2panHblX y2llos8 mpexespanHo2o yaid.
Teopembl KOCUMHYCO8 U CUHYCO8 OJI5l MPEXSPAHHO20 Y2d.

Buael MHOTOTpaHHUKOB. Pazeepmiu mrocoepannuxa. Kpamuativiue nymu na nosepxnocmu
MHO202PAHHUKA.

Teopema Diinepa. ITpaBuiabHbIE MHOTOTPAHHUKHU. /[80liICMBEHHOCb NPABUTILHBLX
MHO202PAHHUKOB.

[Tpusma. [Tapannenenunesn. CroiicTBa napamienenumnena. [IpsgamMoyronbHbIi napanienenumne].
HaxknonHsle TpU3MBI.

[Tupamuna. Buasl nupamus. DieMeHThI paBWIIbHOM nmupaMusl. [TupaMuast ¢
PaBHOHAKJIOHEHHBIMH peOpamMu U IPpaHsSIMHU, UX OCHOBHBIC CBOWCTBA.

[Tnomany noBepxHOCTE MHOTOTPAHHUKOB.

Tena BpameHus: THIMHIP, KOHYC, ap u chepa. CeueHus TMIMHpPA, KoHyca u mapa. LllapoBoii
CETMEHT, IIapOBOH CIIOi, apoBOil CEKTOP (KOHYC).

YcedeHHas MUpaMuia U YCEUCHHBIN KOHYC.

Dnemenmul cpepuyeckoii ceomempuu. Konuueckue ceuenus.

KacarenpHble npsiMble B TUIOCKOCTH. Brimcanubie u oncanubie chepsl. Kacarowuecs cgepul.
Kombunayuu men spawenus.

BekTopsr 1 koopauHaThl. CyMMa BEKTOPOB, YMHOKCHHE BEKTOPA HA YHCII0. YTOI MEKIY
BekTopamu. CKalIpHOE MTPOU3BEICHNUE.

VYpaBuenue miockoctu. opmyia pacCTosiHUS MEX Ty Toukamu. Y paBHeHUE chepbl. DPopmyna
paccmosiHus om mouku 0o naockocmu. Cnocobwt 3a0anust npsAmMol ypagHeHUIMU.

Pewenue 3a0au u ookasamenbcmeo meopem ¢ NOMOWbIO BEKMOPOEG U MEMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu Macc.

[Tonsitne o6bema. O0BeMbI MHOTOTPAaHHUKOB. OOBEMBI TEIT BpalleHUs. Akcuomsl obvema.
Bv1600 popmyn 06wemos npsamoyeonbHo2o napannenenunedd, npusmsl u nupamuosvl. Popmynsi
0151 Haxodicoenust obvema mempasopa. Teopemvlt 06 OMHOWEHUAX 0OBLEMOS.

Tpunoswcenus unmezpana K 8bI4UCIEHUIO 00beM08 U nosepxnocmeti men epaujenus. Ilnowaos
cghepuueckozo nosca. Obvem waposoco cros. l[lpumenenue 06vemos npu peutenuu 3a0ay.
[Tnomane chepsl.

Paszeepmra yununopa u konyca. Ilnomaas MOBEPXHOCTH NWIHHIPA ¥ KOHYCA.

KoMOuHammu MHOTOTpaHHUKOB ¥ T€JT BpAIIEHUS.

[Tonobue B mpocTpancTee. OTHOLIEHHE 0OBEMOB U IUIOIIAJICH MOBEPXHOCTEN MOI00HBIX (UTyp.
suoicenus 6 npocmparncmee: napaiieivHvlil NEPeHOC, CUMMEMPUSL OMHOCUMENTLHO NIOCKOCU,
YEHMPAIbHASL CUMMEMPUSL, HOBOPO OMHOCUMENILHO NPAMO.

IIpeobpaszosanue nooobdus, comomemus. Pewenue 3a0ay Ha niockoCmu ¢ UCHOIb308AHUEM
cmepeomempuieckux Memooos.



BeposiTHOCTH M CTATHCTHKA, JTIOTHKA, TeopHs rpagoB 1 KOMOMHATOPHKA

[ToBTOpenue. Mcnonp30Banre TabIuIl ¥ [uarpamMm Ajisl IpeaCcTaBieHus JaHHbIX. Pemenue 3agay
Ha MPUMEHEHHUE ONMHUCATENFHBIX XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEAHUX, HAUOOJIBIIETO U
HaMMEHBILIETO 3HAYEHUs, pa3Maxa, TUCIIEPCUU U CTaHAAPTHOIO OTKJIOHEHMs. Briuncnenue
Y4acTOT M BEPOATHOCTEH cOOBITHI. BrIuncienne BeposTHOCTEH B ONBITAX C PABHOBO3MOXKHBIMHU
3JIeMEeHTapHbBIMU UcXxoAaMu. Mcnonb3oBanne KoMOMHATOpUKH. Boruncienue BeposiTHOCTEN
HE3aBUCHMBIX cOOBITHI. Mcrionb30Banue GopMyIibl CII0KEHUS! BEPOSITHOCTEH, THarpaMm
Ditnepa, nepeBa BeposTHOCTEH, popmyibl bepHyin.

Beposamnocmmnoe npocmpancmeo. Akcuomvl meopuu 6eposimHocmel.

YcnoBHas BeposiTHOCTD. [IpaBuiio yMHOKEHUSI BEpoATHOCTENH. DOopMyJia MOJTHON BEPOATHOCTH.
®opmyna baiieca.

JuckpeTHble cilydaiiHble BEJIMYMHBI U pactipeaesieHus. COBMECTHBIE pacIpeeICHUS.
Pacrnipenenenuie cymmbl U IPOU3BEICHUS HE3aBUCUMBIX CIIydallHBIX BEIMUMH. MaTteMaTuieckoe
0’KMJIaHHE U JTUCIIEPCUS CIIy4ailHOM BEJIMYMHBI. MaTeMaTH4ecKoe OKUJAHUE U JUCIIEPCHS
CYMMBI CIIy4aliHbIX BEJIMYHH.

bunapHas cinydaiiHas BenuuuHa, pacupenenenue bepuymnu. ['eomerpuueckoe pacnpeaeneHue.
buHOMuanbpHOE pacnpeielieHue U €ro CBOWCTBA. [ unepeeomempuyeckoe pacnpeoeieHue u e2o
ceolicmea.

HenpepsiBHble cnydalinbie Benu4uHbl. [110THOCTE BeposTHOCTH. DyHKIMS paclpeesIeHus.
PaBHOMeEpHOE pacnipeneneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacnpenenenue. Oynkius Jlamnaca.
[TapameTpsl HOpManbHOIO pacnpeaeneHus. [lpumepsl ciydaiiHbIX BEITUYHMH, OJUMHEHHbBIX
HOPMaJIbHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHHI, POCT UeloBeKa). [JenmpanvHasn npedenvras
meopema.

Hepasencmeo Yebviwesa. Teopema HYebviuesa u meopema bepnynnu. 3axon 6onvuiux uucer.
Buvibopounwiii memoo usmepenus eepossmuocmeil. Ponb 3akoHa 601buux yucen 8 Hayke, npupooe
u obwecmae.

KoBapuanust 1Byx ciny4aifHbIx BenmduH. [loHsTHE 0 KOdddunmenTe koppensaunu. COBMECTHBIE
HAOIIO/ICHUS ABYX CIyYalHBIX BEIMYUH. Bulibopounsiii koagpuyuenm koppensyuu. Jluneinas
pezpeccusl.

Cmamucmuuyeckas cunomesa. Cmamucmuka Kpumepusl u ee ypogens snavumocmu. I[Ipoeepka
npocmenwux eunomes. IMuUpUIecKue pacnpeoenerus i ux cés13b ¢ meopemudecKkumu
pacnpedenenusamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuti. Hnvekmuenvie u cropvekmugHvle coomeemcmeus. buexyuu.
Lluckpemuas nenpepvienocmo. [lpunyun Jupuxie.

Koouposanue. /{eouunas 3anuce.

Ocnoguvie nonsamus meopuu epagos. /lepesvs. /[souunoe depego. Ceaznocmov. Komnonenmol
ceasnocmu. Ilymu na epaghe. Diineposwvi u I amunbmonogvl nymiu.



TemaTn4yeckoe NJIaHNpoBaHue Kypca MaTeMaTuku B 10 kiacce

Ne i/t Coneprxanue 010Ka KonnuectBo yacoB
1 IToBTOpenue (anredpa) 8
2 JlelficTBUTENbHBIC YKCIIA 12
3 CreneHHast QyHKIHS 18
4 IToBTOpenue (reomeTpus) 6
3) Harnsnnas crepeomerpus (BBEAEHUE) 3)
6 [TapaienbHOCTb NPSIMBIX U INIOCKOCTEN 20
7 [Toka3zarenpHas QyHKIHS 12
8 Jlorapudmudaeckast GyHKIHS 19
9 [lepieHAUKYIAPHOCTH MPSAMBIX H ITIOCKOCTEN 20
10 Tpuronomerpudeckue GoOpMyIIbl 27
11 TpuronomeTprdeckue ypaBHEHH 20
12 MHOrorpaHHUKH 13
13 BekTopbl B mpocTpaHCTBE 7
14 Nrtorosoe noBropeHue 17

TemaTnueckoe NJIaHMPOBaHMe Kypca MaTemMaTuku B 11iaacce

Ne i/ Conepsxanue 010Ka KonunuectBo yacos
1 [ToBTOpenue (anredpa) 3
2 Tpuronomerpuyeckue GyHKIUU. 20
3 [ToBTOpenue (reomeTpus) 3
4 MeTo KOOpAMHAT B IPOCTPAaHCTBE. JIBUyKEHUs 20
5
6 ITponsBoaHas U €€ rTeOMETPUUYECKUI CMBICII. 20
7 [IpumeHeHre TNPOM3BOAHOM K  HccienoBaHuio | 16
GbyHKLIUU.
8 [TunuHap, KOHYC, Hap. 20
9 WuTerpai. 14
10 OOBEMBI TETI. 21
11 KomOuHaTopuka. DieMeHThl TEOpUr 29
BeposiTHOCTEH. CTaTUCTHKA.
13 Hrorosoe noBTopeHue. 38







