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ITacopt nporpamMmMbI

Kiacce 10-11

[Ipeamer Marematuka ( Anrebpa v Havasia aHalu3a, TeOMETPHs )
YpoBeHb [IpodunbubIT

MIPOrPaMMBI

KomnnuecTBO 4acoB
B HEJIEITIO

10 xmacc — 64, 11 knmacc- 64, (anredpa u Havasa
aHanusa — 44., reomeTpus -2 4.)

KomnnuecTBO 4acoB

10 xmacc — 204 4, 11 knacc- 204 u( anreOpa u Hayana

B rojl aHanu3a — 136 4., reometpus -68 4.)
Pabouas 1. ®1ro Ccoo
nmporpamma

COCTaBJICHA B
COOTBE€TCTBHU C

TpeOOBaHUSIMHU
Pabouas 1. ABTtopckue paboune MporpaMMbl K HCIIOIb3yEeMOMY
nporpamma VMK:

COCTaBJICHA Ha
OCHOBC IIPpOTrpaMMBbI

-AnreOpa 1 Havaja MaTeMaTudeckoro aHanm3a. COOpHHUK
pabounx nporpamm. 10—11 kmaccel : yaeb.mocodue ais
001eo0pa3oBaTebHBIX OpraHu3aIii : 6a30BBIA U

yrayoJieHHbIe YpoBHHU I1I. A. AJIUMOB, 0. M. KOJISATUH,
M. B. TKAUYEBA, H. E. ®EJIOPOBA, M. Y. IIABYHUH
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

/ [cocT. T. A. BypmucTtpoBa]. —2-¢ u31., nepepad. — M.
: IIpocsemenue, 2018.

- l'eometpusa. CoopHuK pabounx mporpamm. 10-11
KJIacCHl : yae0.mocooue s 001meoopa3oBaTeIbHBIX
opraHu3anuii: 6a30BbIN U YIITYOJICHHBIA YPOBHHU.
I'eomerpus. 10-11xn / JI.C. Atanacsa / [coct. T. A.
Bypmuctposa]. — 4-e uzn., nepepad. — M. :
[Ipoceemienue, 2018

YueOHuk

1.  AnreOpa u Hauana MaremaTudeckoro aHaiusza. 10-




I 1xnaccst:
y4eOHHUK 151 00111e00pa30BaTeIbHBIX OpTraHU3aIHM:

0a30BbIi U

yrayOneHHsiit yposau/ Anumos LA, u np. M.,
[Ipocsemenne -2018r.

2.  T'eomerpus. 10-11 knaccel: yueOHUK s
00111e00pa30BaTebHBIX OpraHu3aIuii: 0a30BbIN U
yray6nenHsiit ypoau / JI.C. Atanacsas u ap., -M.:
[Ipocsemenue, 2018r.

IosicHUTEALHAA 3aANMUCKA

PaGouasi nporpaMma cocTaB/ieHAa HA OCHOBAHUM CJIEAYIOIINX JOKYMEHTOB:
1. Tpuka3 Muno6puayku Poccun ot 17 05 2012 r. Ne 413 (pen. Ot 29.06.2017)

«O06 yrBepxnenun denepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIBEHOTO
CTaHJIapTa CPeIHEro 00IIero 00pa3oBaHMS.

2. Ilpumepnas OcHoBHas 0Opa3oBaTeNbHas TPOrpaMMa CpPeTHEro O0IIeTo
obpazoBanus. Ono0pena pemenneM deneparbHOr0 Y4e0HO-METOAMYECKOTO
o0beMHEHUS 110 001IeMy 00pa3oBaHuio (TPoTokoJ oT 28. 06.2016 1. Ne 2/16-3).

3.0cHoBHas0011e00pa3oBaTeIbHAS MPOrpaMMa CpeTHETo 001Iero oopa3oBaHus
MBOY IlIkona Nel68 r.o. Camapa

MecTo npeamera B y4eOHOM ILUIaHe 00pa30BaTeIbHON OPraHu3aum.
Ha n3yuenue yueOHOro npeamera «MaremaTruka» OTBOJIUTCS B 00meM oobeme 408

gaca. B Tom uncie: B 10 kmacce —204 gaca, B 11 knacce-204 yaca, U3 KOTOPHIX Ha
MaTeMaTHKYy: TEOMETPHUI0 OTBOAUTCA 136 yueOHbIX yaca U3 pacuera 2 yaca B
HEJISNI0, Ha MaTeMaTHKy: anreOpy u Havana

MaTeMaTUYeCKOTO aHanm3a - 272 y4eOHbIX Yaca, U3 pacyeTa 4 gaca B HECIIO.

Iesu 1 3aga4u NporpaMMbl
HeassMu peaju3anum sABISIOTCA:



— CTAHOBJEHME M PA3BUTHE JIMYHOCTU OOYydYarOIIErocs B €€ CaMOOBITHOCTHH
YHUKaJIbHOCTH, OCO3HAHUE COOCTBEHHOW WHIMBUIYAJIbHOCTH, MOSIBICHUE >KM3HEHHBIX
IUTAHOB, TOTOBHOCTb K CaMOOIPEENIECHHUIO;

— JIOCTHI)KEHHE BBINYCKHUKAMHU IUIAHUPYEMBIX pE3yJbTaTOB: KOMIETEHUUH U
KOMIIETEHTHOCTEM, OMNpeNeNsieMbIX JIMYHOCTHBIMH, CEMEWHBIMHU, OOIIECTBEHHBIMH,
rOCy/IapCTBEHHBIMU MOTPEOHOCTAMU M BO3MOXKHOCTSAMH OOYYarolerocs CTapuiero
IIKOJILHOTO BO3pacTa, MHAMBUAYAIbHON 00pa30BaATENbHON TPACKTOPUEH €ro pa3BUTHS
U COCTOSTHUEM 3/10POBbSI.

JlocTH>KeHNE OCTaBIEHHBIX LEeTIeHnpy pa3paboTKe U peanu3aluy npeaycMaTpuBaeT
pELLIEHUE CIEIYIONMX OCHOBHBIX 32124
— o0ecrieueHHe paBHBIX BO3MOXKHOCTEH TMOJYYEHHsS] KAa4ECTBEHHOTO CpPEIHETrO

oO1rero oOpa3oBaHus;

— obecrieueHne JOCTHXKEHHsI OOydaroImMUMHCS 00pa3oBaTeIbHBIX PE3YJIbTaTOB B
COOTBETCTBUM C TPEOOBAHUSMH, YCTAHOBJICHHBIMU DefepaibHbIM TOCYAapPCTBEHHBIM
o0pa3zoBaTeIbHBIM CTaHAPTOM cpeaHero obiiero oopasoBanus (nanee — PI'OC COO);

— obecrieueHHe TMPEEMCTBEHHOCTH OCHOBHBIX 0O0pa30BaTENIbHBIX  IPOrPaMM
HAYaJIbHOTO OOIIEero, OCHOBHOrO OOIIEro, cpeaHero oO0miero, MmpodeccuoHaIbHOTO
oOpa3zoBaHus;

I[lnanupyembie pe3yabTaThl:

1. JIn4HOCTHBIE pPe3yJbTaThl
— OpHWeHTanus OOydYalolUXCs Ha JOCTHKEHHUE JIMYHOTO CYACThs, pEeaTu3aIfio

MMO3UTUBHBIX )KU3HEHHBIX MEPCHEKTUB, MHUIHUATUBHOCTbH, KPEATUBHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEACIICHUI0, CIOCOOHOCTh CTaBUTh IEIH U
CTPOUTH )KU3HECHHBIE ILJIaHbI,

— TOTOBHOCTh U CIIOCOOHOCTh OOYyYalOmMUXCS K OTCTaWBAHUIO JIUYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHECHHS,

— (opmupoBaHHe yBaKEHHS K PYCCKOMY S3BIKY KaK TOCYAapPCTBEHHOMY SI3BIKY
Poccuiickoit ®@enepanuu, SBISAIOLIEMYCS OCHOBOM POCCHUUCKOW HMAECHTUYHOCTH U

[JIABHBIM (DAKTOPOM HAIIMOHAIBHOTO CaMOOIPECICHUS;



— MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U
OOLIECTBEHHOM MPAKTUKH, OCHOBAHHOE Ha JUAJIOre KYJIbTYp, @ TAKXKE pazIudyHbIX Hopm
OOIIECTBEHHOI0 CO3HAHHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

— TOTOBHOCTbH O0OYYaOIUXCsA K KOHCTPYKTUBHOMY YYacCTHIO B IIPUHITHH PEILICHUM,

3aTparuBaromivx MUX IIpaBa U MHTCPCCHI;

— TPUHATHE TYMAHHCTHYECKUX IIEHHOCTEHW, OCO3HAHHOE, YBAXKUTEIBHOE U
I00poKenaTeIbHOE OTHOIIIEHUE K IPYTOMY YeIIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

— (opmupoBaHHE BBIpaKEHHOHN B TIOBEICHUHM HPABCTBEHHOU MO3UIIMU, B TOM YHCIIE
CIIOCOOHOCTU K CO3HATEIIBHOMY BBIOOpY 00pa, HPABCTBEHHOTO CO3HAHUSI U TIOBEIACHUS
Ha OCHOBE YCBOCHHMSI OOIIEUYCIIOBEUECKUX IICHHOCTEH M HPaBCTBEHHBIX YYBCTB (UECTH,
J07ITa, CIIPABEITMBOCTH, MIJIOCEPAMSI M IPYKET00us);

— pa3BHTHE KOMIICTCHIIMH COTPYJHUYECCTBA CO CBEPCTHUKAMH, JICTBMH MIIAJIICTO
BO3pacTa, B3pOCIBIMH B 00pa30BaTebHOH, OOIIECTBEHHO TIOJE3HOH, Yy4eOHO-

HCCHGHOB&TGHLCKOﬁ, HpOGKTHOﬁ U IPpYIruXx BUAaAX JCATCIIBHOCTH.

— MHUPOBO33pEHHE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,
3HAYMMOCTH HAayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJICHHE
JTOCTOBEpHOW HWH(}OpMammeit 0 TMepenoBbIX JOCTHKEHHUSIX U OTKPBITHUSX MHPOBOM H
OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa
1 OOIIEeCTBA;

— TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMOOOpa30BaHHUIO, Ha
MPOTSHDKCHUN BCEH KU3HH; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO

KaK YCJIOBHUIO YCIEITHOW MPO(PECCUOHATBHON U 0OIIECTBEHHOM JeSTEIbHOCTH;

— OCO3HaHHBIM BBIOOp Oynymei mnpodeccnr Kak MyTh W CIOCO0 pearn3ariu
COOCTBEHHBIX KU3HEHHBIX TUTAHOB;

— TOTOBHOCTH OOYYAIOMIMXCSA K TPYAOBOUM MpoeCcCHOHAIBHON JACSITEIBHOCTH KaK K
BO3MOXXHOCTH YYacTHsl B PCIICHWW JHMYHBIX, OOINECTBEHHBIX, TOCYIapCTBEHHBIX,

0O0IlIeHAIIMOHAIBHBIX MPOOJIEM;



2. MeTanpeaMeTHbIe Pe3yJbTaThl:

1. PeryassTuBHbIe YHMBepcajibHbIe YUeOHbIE 1elCTBUS

BpInyCKHUK HAyYHTCH:
— CaMOCTOSATEIBHO ONpPEeAEATh LEJIH, 3a4aBaTb [apaMeTpbl U KPUTEPUH, IO

KOTOPBIM MOKHO ONPEJEIUTh, YTO 1I€JIb JOCTUTHYTA;

— CTaBUTb MW (OPMYyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTeIbHOM
JEeSATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

— OLEHUBATh PECYPChl, B TOM 4YHCII€ BpEMS M JIpyrUe HeMmaTepuajbHble PECypCHl,
HEOOXOIMMBIE JJI TOCTHKEHUSI TOCTABJICHHOM 1EH;

—  BBIOMpPATH NYTh JOCTUKEHUS 1IEJIM, IUNIAHUPOBATh PEIICHUE OCTABICHHBIX 3a]1ay,
ONTUMM3UPYS MaTepuaIbHble U HEMAaTepUabHbIE 3aTPATHI;

—  COIOCTABJIATH IOJYYEHHBIN pe3yibTaT JEATENbHOCTH C IOCTaBICHHOM 3apaHee

OCIIBIO.

2. [lo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE yYeOHbIe JeiicTBUS
BbinycKHMK HAYyYHTCA:
— HWCKaTh M HAaxXOJUTh O0OOIIEHHBIE CHOCOOBI pelIeHus 3aJad, B TOM YHUCIE,

OCYIIECTBIIATh Pa3BEPHYTHI HHGOPMAITMOHHBIN IMTOUCK U CTABUTh Ha €T0 OCHOBE HOBBIC
(yueOHbIe U TTO3HABATEIbHBIC) 3a/1aUH;

— KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH MH(OPMAIIUIO C Pa3HBIX IMO3HUIUH,
pacrio3HaBaTh U (PUKCHPOBATH IPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOYHHKAX;

— HCIIOJIb30BaTh pa3IuYHbIE MOJE€IbHO-CXEMaTHUECKHE CpelcTBa JUIst
NPEACTABJICHNUS CYIIECTBEHHBIX CBA3€M M OTHOILICHUW, a TaKXE MNPOTUBOPECUUN,
BBISIBJICHHBIX B HH(G)OPMAIIMOHHBIX UICTOYHUKAX;

— HaxoJUTh M TMPUBOAUTH KPUTHYECKHE apryMEHTHl B OTHOIICHUU JACHCTBUN M
CYXJCHUU JIPYroro;ClOKOMHO U Pa3yMHO OTHOCHTBHCS K KPUTHUYECKHM 3aMEYaHUSIM B
OTHOIIICGHUH COOCTBEHHOT'O CYXKISHHS, PacCMaTpUBaTh MX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJHUTH 3a PaMKH y4eOHOTO MpeaMeTa U OCYIIECTBIISITH IEICHANPABICHHBIN

MOUCK BO3MOXHOCTEH JUIsl IIMPOKOro MEepeHoca CPeACTB U CIIOCOOOB ICCTBUS;



— BBICTpPaMBaTh WHJUMBUIYAJIbHYIO 0Opa30BATEIbHYI0 TPACKTOPHUIO, YUHUTHIBas
OTPaHUYEHHUs CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

— MCHIATH U YACPIKHUBATh PAa3HLIC ITIO3ULIUU B MMO3HABATCILHOM JACATCIBHOCTH.

3. KoMMmyHHKaTHBHbIE YHHUBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUA

BpInyCKHUK HAyYHTCH:
— OCYIIECTBIIATH JEJIOBYK0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMH, TaK U CO

B3pOCJIBIMU (KaK BHYTPH 00pa3oBaTEIbHOM OpraHu3alii, Tak M 3a €€ MpejaesiaMHu),
non0uparb MapTHEPOB i JEJIOBOM KOMMYHHMKAIMM MCXOAS M3 COOOpakeHui
PE3yJIbTATUBHOCTH B3aUMOJIEHCTBUSA, a HE JIMUYHBIX CUMITATHIA;

— TMPU OCYIIECTBIECHUU TPYIINOBOM pabOThl OBITh KaK PYKOBOJIUTEIEM, TaK H
YJIECHOM KOMAaHIbl B pAa3HbIX pOJSAX (TeHepaTop WAEH, KPUTUK, HWCIIOJIHUTEID,
BBICTYTAIOIINNA, SKCTIEPT U T.11.);

— KOOPJIHMHUPOBATH U BBHIMIOJIHATH pabOTy B YCIOBUAX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHUCTBUS;

— Ppa3BEpHYTO, JIOTUYHO U TOYHO M3JaraTh CBOI TOUYKY 3PEHHS C MCIOIb30BAHUEM

AICKBATHBIX (yCTHBIX 141 HI/ICBMGHHBIX) A3BIKOBBIX CPCICTB,

I[Inanupyembie npeaMeTHbIe pe3yJbTaThl 0CBOCHUSI IPOrPaMMbI

Paznen BbinycKkHUK HA yri1y0JeHHOM BbinycKHUK Ha yri1y0JeHHOM
YPOBHE HAYYHUTCH YPOBHE MOJYYUT BO3MOKHOCTD
HAYYHUThCH
Hean JIJist ycrienrHoro nmpoAobKeHust | g obecneuenus 603MOHCHOCIU
OCBOeHHUsI | 0Opa3oBaHus YCNeuwHo20 npoooJIHCeHUs:

npeaMeTa | 10 CIEIUATBHOCTAM, CBSI3aHHBIM | 00pA308aHUS O CREYUAIbHOCTISM,
C MIPUKJIATHBIM UCTIOJIb30BAHUEM | C8A3AHHBIM C OCYUeCMBIeHUEM
MaTEMaTUKHU HAYYHOU U UCCIe008AMENbCKOU
desimenibHOCMU 8 001acmu
MaAMeMamuKu U CMENCHbIX HaAYK

Snemenm | — CBOOOJHO OIEPUPOBATH' —  Jlocmuoicenue pe3ynibmamos
bl meopuu MOHSATUSIMU: KOHEUHOE pazdena ;

! 3,[[6CB " AajJiee: 3HaTh ONPCACICHUC ITOHATHS, 3HATh U YMCThb 000CHOBBIBATH CBOﬁCTBa(HpPBHaKH, €CJIN OHU eCTL)
TOHATHS, XapAKTEPU30BATh CBA3U C APYIMMU HNOHATUAMU, MMPEACTABIIAA OAHO MMOHATHUC KaK Y4CTh LICJIOCTHOI'O KOMILJICKCA,
HCIOJIH30BATh IIOHSATHE U €r0 CBOMCTBA Ipyu IpOBCACHUN paCCYX(HeHHﬁ, JAOKa34aTeJIbCTB, PCIICHNUH 3a1a4.



MHOYICECm
éu
mamemam
uuecKou
JI0ZUKU

MHOKECTBO, DJICMEHT
MHOECTBAa, MOAMHOXKECTBO,
nepeceyeHre, 00beAMHEHUE U
Pa3HOCTh MHOXKECTB,
YHCJIOBBIE MHOXKECTBA Ha
KOOPAMHATHOM IIPSMOW,
OTpPE30K, HHTEPBal,
MOJIYUHTEPBAJL, MPOMEKYTOK
C BBIKOJIOTOM TOYKOM,
rpaduyeckoe MnpeacTaBieHUe
MHOKECTB Ha KOOPIMHATHOU
IJIOCKOCTH;

3aJ1aBaTh MHOXKECTBA
MIEPEUYUCIICHUEM U
XapaKTePUCTUUECKUM
CBOMCTBOM;

ONEpPUPOBATH MOHATUSIMU:
YTBEPKJICHUE, OTPULIAHUE
YTBEPKACHUS, UCTUHHBIC U
JI0’KHBIE YTBEPKICHMUS,
MpUYUHA, CJICICTBUE,
YaCTHBIN Citydail 0011ero
YTBEPKICHUS, KOHTPIIPUMED;
MIPOBEPATH MPUHAIIICKHOCTD
3JIEMEHTa MHOXKECTBY;
HaXOJUTh MEPECEUCHUE U
00BbeJUHEHNE MHOXKECTB, B
TOM YHCJIE MPEICTaBICHHBIX
rpaduyecK Ha YUCIIOBOU
PAMOM M Ha KOOPAUHATHOM
IJIOCKOCTH;

MIPOBOJIUTH JI0KA3aTEIbHbBIC
paccyKXaeHus ISt
000CHOBaHHS UCTHHHOCTH
YTBEPKICHUN.

B nosceonesnou srcuznu u npu

U3yYeHuU Opyaux npeomemos:
UCIIOJIb30BATh YHCIIOBbBIE
MHOKE€CTBA Ha KOOPJAUHATHOU
IPSIMOUM M Ha KOOPJIMHATHOM
MJIOCKOCTH JJIsl OTIMCaHUs
peanbHBIX MPOLIECCOB U
SIBIICHUIM;

MIPOBOJIMTH JI0KA3aTEJIbHbIC

— onepuposamv noHAmMuUeMm
onpeoenenusl, OCHOBHbLMU
suUOaMu onpeoeneHul,
OCHOBHBIMU UOAMU TNEOPEM,

—  NOHUMAmMb CYMb KOCBEHHO20
00KA3amMenbCmed,

— onepuposamv NOHAMUAMU
CUEMHO20 U HECYEeMHO20
MHOJICECMBA,

— NpUMeHAmMb Memoo
MamemamuyecKol UHOYKYuu
0J151 NPOBEOEHUsL PACCYHCOEHULL
U 00Ka3amenbcme u npu
peuteHuu 3a0adu.

B nosceonegmoil scusHu u npu
uzyueHuu Opyeux npeomemos:

—  UCNOIL308AMb MeOPemuKo-
MHONCECMBEHHIU A3bIK U A3bIK
JIo2UKU 0151 ONUCAHUS PEaIbHbIX
npoyeccos u seieHull, npu
peueruu 3a0ay 0py2ux y4eoubix
npeomemos




pacCyXIeHUA B CUTyaLUsIX
[IOBCEHEBHOM XU3HU, IIPU
peLIeHnH 3a1ay4 U3 APYrux
[IPEIMETOB

Yucna u
8bIpadiceHU
A

CB000HO onepUpoOBaTh
MOHSTUSAMU: HATypaIbHOE
YHCJI0, MHOXKECTBO
HaTypaJbHbBIX YUCEI, LIEJI0C
YHCJI0, MHOXKECTBO IIEIBIX
yuces, OObIKHOBEHHAs! Ipo0b,
JeCATUYHAs IPOOb,
CMEIIaHHOE YHCJIO,
palMoHaIbHOE YHUCIIO,
MHOECTBO PalliOHATbHBIX
4yucell, UppalMoHaIbHOE
YHUCII0, KOPEHb CTEINECHU N,
JICUCTBUTEJILHOE YUCJIO,
MHOKECTBO JI€HMCTBUTEIBHBIX
4yucell, F’eOMEeTpUIECKast
UHTEpIIpeTals
HaTypaJbHbIX, LEIbIX,
paloOHaIbHBIX,
JIEHCTBUTEIBHBIX YHCEIT;
IIOHUMAaTh U OOBSICHSITH
pa3HUIY MEXIY
IMO3UIIMOHHON U
HEIIO3UIIMOHHON CUCTEMaMU
3aliCH YUCEII,

MIEPEBOJUTH YKCIIA U3 OJHOU
CHUCTEMBI 3aITUCH (CUCTEMBbI
CUHCJIEHUS) B IPYTYIO;
JIOKa3bIBaTh U UCIOJIL30BaTh
MPU3HAKHU JETUMOCTH CYMMBbI
U TIPOU3BEICHUS NTPU
BBITTOJITHCHHUY BBIYHCICHUH U
pellIeHUH 3a/aY;

BBITIOJTHATH OKPYTJICHUE
palroHaIbHBIX U
UpparOHAIBHBIX YHCEN C
3aJaHHOM TOYHOCTBIO;
CpaBHUBAThH JCHCTBUTEIbHBIC
4ucia pa3HbIMU CIIOCO0aMu;
YIOPS0YMBAThH YUCIIA,
3aITMCaHHbBIC B BHC

Jlocmuoicenue pezynomamos
pazoena ;

Cc80000HO Onepuposams
YUCTOBLIMU MHOHNCECMBAMU NPU
peweruu 3a0ay;

HOHUMAMb NPUYUHBL U
OCHOBHble udeu pacuupeHust
YUCTOBBIX MHOMNCECM B,

671a0emb OCHOBHLIMU
NOHAMUAMU MeopUul
oenumocmu npu peueHuu
CMAaHOapmMHbIX 340ay

umems 6a308ble NPeOCMAaBiIeHUs.
0 MHOJICeCmEe KOMNIEKCHbIX
yucen;

C80000HO BbINOIHAMD
MocOecmeeHHbvle
npeobpazosanus
MPULOHOMEMPUYECKUX,
J102apuhmMuseckux, cmeneHHvix
BbIPAIHCEHUT,

e1aoems opmynou buHoma
Hvromona;

NpUMeHsImb Npu peuteHul 3a0ay
meopemy 0 JTUHEUHOM
npeocmasnenuu HO/J;
NpUMeHsImMb NpU peuleHul 3a0ay
Kumatickyro meopemy 06
ocmamiax;

NPUMEHAMb NPU peuleHul 3a0ay
Manyro meopemy @epma;
yMemb 8bINOJHAMb 3ANUCD
YUCIA 8 NO3UYUOHHOU cUcCmeMe
CUUCIeHUs;

NPUMEHAmMb NPU peuleHul 3a0ay




OOBIKHOBEHHOM U
JNeCATUYHON Jpo0u, Yynca,
3alUCaHHbIE C
HCIIOJIb30BaHUEM
apupMeTHIEeCcKOro
KBaJpaTHOI'O KOPHs, KOpHEU
CTENCHH OOJIbIIE 2;

— naxoauth HOJI 1 HOK
Pa3HBIMH CIIOCOOAMHU U
UCIIOJIh30BaTh UX MPU
pelieHuu 3aaay;

— BBITIOJHATH BEIYUCICHUS U
npeoOpa3oBaHus BbIPAKEHUH,
CoJIepIKaInuX
NEeWCTBUTEIIHHBIC YKCTIa, B
TOM YHCJICe KOPHHU
HATypaJIbHBIX CTEIICHEH;

— BBITIOJIHATH CTaHJAAPTHBIC
TOKJIECTBEHHBIE
npeoopazoBaHuUs
TPUTOHOMETPUUYECKUX,
Jaorapu(pMUYECKHUX,
CTEIIEHHBIX,
UPPALMOHAIBHBIX
BBIPAXKEHU .

B noeceonesnoui sxcuznu u npu
U3YYeHUU OpyauUx npeomemos:

— BBINIOJIHATH U OOBSICHATH
CpaBHEHHE Pe3yJIbTATOB
BBIUUCIICHUH TIPHU pEIICHUN
NPAKTHYECKUX 337124, B TOM
YHCIIe MPUOITMKEHHBIX
BBIUUCIICHUH, UCTIONB3YS
pa3Hble CIOCOOBI CPAaBHEHUI;

— 3aIuChIBaTh, CPABHUBATH,
OKPYTJISATh YHACTIOBBIC JTAHHBIC
pEaNbHBIX BEJIMYWH C
MCTIOJIb30BAaHUEM Pa3HBIX
CUCTEM MU3MEPEHUS;

— COCTaBJISTh U OIICHUBATH

pasHbIMU criocobamu
YUCJIOBBIC BRIPAXKEHUS TIPH
peIICHUH MTPAKTUUECKUX

meopemuKo-yuclo8le
@dyHKYUU: Yucio u cymma
Oenumenel, pyuxkyuio Jiiepa;
NPUMEHAMb NPU peuleHUuU 3a0ay
yentvle OpooU;

NPUMEHAMb NPU PeuleHuU
3a0AYMHO2OYIEHbL C
oelicmeumenbHbIMU U YeabiMu
Ko3ghpuyuenmamu;

e1ademsv NOHAMUAMU
NPUBOOUMDLU U HENPUBOOUMDBLLL
MHO20YJIeH U NPUMEHAMb UX Npu
peweruu 3a0ay;

NPUMEHAMb NPU peuleHUuU 3a0ay
OcHosHyto meopemy anzeopwi,
NPUMEHAMb NPU peuleHUuU 3a0ay
npocmetiwiue GyHKyuu
KOMNJIEKCHOU NepemMeHHOU KaK
eeomempuyeckue
npeoopa308ans




3a/1a4 ¥ 3a7a4 U3 APYyrux
y4eOHBIX IPEIMETOB

Ypaenenu
au
Hepagsencm
éa

CB000OIHO onepUpOBaTh
MOHSITUSMU: YpaBHEHUE,
HEPaBEHCTBO, PABHOCWJIbHBIC
ypaBHEHUS 1 HEPABEHCTBA,
ypaBHEHHUE, SIBIISIIOIIEECS
CJIEJICTBUEM JIPYTOro
ypaBHEHUS, YPAaBHECHUS,
PaBHOCUJIbHBIC Ha
MHOECTBE, PABHOCUJIbHbBIC
npeoOpa3zoBaHusl ypaBHEHMUI;
pemaTh pa3Hble BUJIbI
ypaBHEHUN U HEPABEHCTB U
WX CHCTEM, B TOM YHCJIC
HEKOTOpPhIC YpaBHEHUS 3-11 U
4-i1 crenienel, 1poOHO-
paloHaIbHbIE U
UPpAIMOHAIIHHBIC;

OBJIaJIETh OCHOBHBIMU
TUIIAaMH TIOKA3aTENbHBIX,
Jaorapu(pMUYECKUX,
UPPALMOHAIIBHBIX,
CTENEHHBIX YPaBHEHUN U
HEPaBEHCTB U CTaHJAPTHBIMU
METOJIaMH UX PEUICHUU U
OPUMEHATH UX MPU PEUICHUU
3a1ay;

MIPUMEHSTH TeopeMy be3y k
PELLICHUIO YPAaBHEHMU;
IIPUMEHSATH Teopemy Bueta
JUISl PEIIEHUSI HEKOTOPBIX
YpaBHEHUW CTETICHU BbIIIE
BTOPOM;

MOHUMATh CMBICII TEOPEM O
PABHOCUJIBHBIX U
HEPaBHOCUJIbHBIX
npeoOpa3oBaHUSX YpaBHEHUN
U YMETh UX J0Ka3bIBATh;
BJIAJI€Th METOJaMU PEUICHUS
ypaBHEHUI, HEPABEHCTB U UX
CUCTEM, YMETh BHIOUPATH
METOJ PEelIeHUs U
000CHOBBIBATh CBOM BHIOOD;

Hocmuowcenue pe3ynomamos
pazoena ;

Cc80000HO onpeodensims mun u
8b1OUPAMb MEMOO peuleHus
NOKA3amenbHbIX U
Jl02apupmuyeckux ypasHeHuil u
HepageHCcms, UppayUuoOHAIbHbIX
VpasHeHUll U HepaseHCcma,
MPUSOHOMEMPUYECKUX
VPasHeHUll U HepaseHCme, Ux
cucmem;

€80000HO peuiamsv cucmembl
JIUHEUHBIX YPABHEHUI,

peuLams 0CHOBHblEe MUNbl
VPpasHeHUll U HepaeeHCma ¢
napamempamu,

NPUMEHAMb NPU peuleHUuU 3a0ay
Hepagerncmea Kowu —
bynaxoeckozeo, bepuynnu,
uMems npeocmasieHue o
HEepaBeHCmeax Mexcoy
CPeOHUMU CMeneHHbIMU




HCITI0JIb30BaTh METO]T
WHTEPBAJIOB VISl PEIICHUS
HEPABEHCTB, B TOM YHUCJIE
JIPOOHO-PAITMOHAIBHBIX U
BKJIFOYAIOIIUX B ceOs
UppaIriOHAIbHBIC
BBIPKEHUS;

pemiath anredpanyeckue
yYpaBHCHHS M HEPABEHCTBA U
UX CHCTEMBI C ITapaMeTpamMu
anreOpanyecKkum u
rpauUIecKuM METOIaMU;
BJIQJICTh PA3HBIMU METOIAMH
JI0Ka3aTeIbCTBA HEPABEHCTB;
pelaTh ypaBHEHUS B IIEIBIX
qHClax;

n300paxxaTh MHOXKECTBA Ha
IUIOCKOCTH, 33]I1aBaeMble
ypaBHCHUSMH,
HEPaBEHCTBAMU U UX
CUCTEMaMU;

CBOOOJTHO MCTIOIH30BATH
TOKIE€CTBEHHbIE
npeoOpa3zoBaHus MpH
pEILICHUHN YPABHEHUM U
CHUCTEM YpaBHEHHUM

B noeceonesnoui sxcuznu u npu

uzyueHuu Opyaux npeomemos.
COCTaBJIATh U peUIaTh
ypaBHEHUSI, HEPABEHCTBA, UX
CUCTEMBI [IPU PELICHUU 3a/1a4
JIPYTUX y4eOHBIX MPEIMETOB;
BBITIOJIHSITh OLIEHKY
IPaBAOINIOA00MS PE3YIHTATOB,
MOJIy4aeMbIX MPU PEUICHUU
Pa3IMYHBIX YPaBHECHUM,
HEPaBEHCTB U UX CUCTEM IPU
pelIeHnH 3a1a4 ApyTrux
y4eOHBIX TIPEIMETOB;
COCTaBJISITh U pellaTh
ypaBHEHUS 1 HEPABEHCTBA C
napaMeTpaMu Mpu peuieHuu
3a/1a4 IPyrux y4eOHbIX




MIPEIMETOB;

COCTaBIIAATh YpaBHEHUE,
HEPaBEHCTBO WJIH UX
CUCTEMY, OIHICHIBAIOIINE
peanbHYI0 CUTYalUIO WU
NPUKIAIHYIO 3a/1a4y,
UHTEPIPETUPOBATH
NOJIyYE€HHBIE PE3yJIbTaThI;
UCIIOJIb30BATh MPOIPAMMHBIE
CpEelICTBA MPH PEIICHUU
OTJIEIBHBIX KJIACCOB
ypaBHEHHI 1 HEPABEHCTB

Dynkyuu

BnaneTs noHITHIMU:
3aBUCUMOCTH BEJIMYNH,
(GYHKIIUS, apryMEHT U
3Ha4yeHune (PpyHKINHU, 00IacTh
OTIpeIeTICHNS] © MHOYKECTBO
3HauYeHUN QYHKIHNH, TpaduK
3aBUCUMOCTH, I'paduK
byHKIMH, HYIW QYHKITUH,
IPOMEKYTKHU
3HAKOTIOCTOSIHCTBA,
BO3pacTaHue Ha YHUCIOBOM
IPOMEXKYTKe, yObIBaHHE Ha
YHCIIOBOM IIPOMEKYTKE,
HauOOoJbIIee U HANMEHbIIIEE
3HavYeHUE (QYHKIIMHU Ha
YHCIIOBOM IIPOMEKYTKE,
nepuogudeckas GpyHkius,
NIEPHOJ], YeTHAS U HeUETHAs
(GYHKIIUW; YMETh TPUMEHSTh
STH TIOHATHUS TIPU PEIICHUN
3amady;

BJIQ/ICTh MMOHSTHEM CTETIEHHAS
(GYHKITUS; CTPOUTH €€ TpaduK
¥ YMETh MPUMEHSATH CBOHCTBA
CTeTIEHHOU (PYHKITUU TIPH
pEIICHNH 3a/1a49;

BJIQ/ICTh MOHSATUSIMH
MoKa3aTesbHas PyHKITHUS,

Jocmuoicenue pezyiomamos
pazoena ;

e1ademsv NOHAMuUeM
ACUMNMOmsl U YyMems €20
NPUMEHAMb NPU PeuleHUU
3a0au;

NPUMEHAMb MEMOObl PeuleHs]
npocmenuux
ougpepenyuanvHulx ypasHeHul
nepeozo u 6Mopo2o NOPsIOKO8




AKCIIOHEHTA; CTPOUTh UX
rpauKu ¥ YMETh IPUMEHSTh
CBOMCTBA [MOKA3aTEIbHOU
(GYHKIMU TPU pelIeHUN
3azay;

BJIa/IETh MOHSATUEM
norapupmuyeckas QpyHKIHS;
CTpOUTH €€ TpadUK U yMETh
NPUMEHSTh CBOMCTBA
aorapupmMuyeckoi ¢yHKIUNA
Ipy pelieHu  3a/ay;
BJIAJICTh OHSATUSIMU
TPUTOHOMETPUYECKUE
(GYHKIMH; CTPOUTH UX
rpaduKu ¥ YMETh TPUMEHSTh
CBOMCTBA
TPUTOHOMETPUUYECKUX
GyHKIUN TP peleHun
3ajay;

BJI/IETh MOHSATHEM OOpaTHas
(GYHKIUS; TPUMEHSITH 3TO
MOHSITHE MPHU PEIICHUH 3a/1a4;
IPUMEHSTH IPU PEIICHUH
3a/1a4 CBOMCTBA (DYHKITUH:
YETHOCTb, IEPUOIUIHOCTD,
OTPaHUYECHHOCTB;

OPUMEHATH IPU PELICHUU
3a/1a4 mpeoopa3zoBaHUs
rpadukoB G yHKIIHIA;

BJIQ/ICTh MOHSATUSAMHU
YuCI0Bast
[I0CJIEJOBATEIBHOCTD,
apudmeTHIecKas u
reOMEeTpUYECKask IPOrpecCHs;
OPUMEHATH IPU PELICHUU
3a7]a4 CBOMCTBA U MPHU3HAKH
apupMeTHIEeCKON 1
reOMETPUYECKON




IIPOIPECCUMN.

B nosceonegnou sxcusnu u npu
usyueHuu Opyaux yu4eoHvix
npeomemoas:

— ONpenessTh o rpadukam u
UCTIOIB30BaTh JIJISl PEIICHHS
IIPUKJIAJHBIX 3a/1a4 CBOMCTBA
peasbHBIX MPOIIECCOB U
3aBUCUMOCTEN (HanbobIINe
Y HaMMEHBIINE 3HAUYCHUS,
NPOMEXXYTKH BO3PACTAHUS U
yObIBaHUS (PYHKIIUH,
POMEXYTKU
3HAKOIOCTOSHCTBA,
aCUMIITOTHI, TOYKH TIeperuoa,
HEPUOJ U T.I1.);

— HWHTEPIPETHPOBATH CBONCTBA
B KOHTEKCTE KOHKPETHOM
NPaKTUYECKON CUTYAIIHH;.

— OmpenemnsTh o rpadukam
IPOCTEHIIINE XapaKTePUCTHUKU
NEPUOUIYECKUX MPOIECCOB B
OMOJIOTUH, IKOHOMHUKE,
MY3BIKE, PaIUOCBS3H U JIp.

(amrIuTYa, EPUO U T.11.)

Dnemenm
bl
mamemam
UYecKoz2o
amanusza

— Bmaners moHaTHEM
OeCKOHEUHO yOBbIBaroIIas
rCOMETPUYECKas MMPOTrPECCHs
¥ YMETh IPUMEHSTH €0 MpHU
pelieHny 3a1a4,

— TPUMEHSATH JJIs pEIICHUS
3a/1a9 TEOPHIO MPEJICIIOB;

— BJAJETh NOHITUSIMU
0EeCKOHEUHO OOIbIINE U
0OECKOHEUHO MaJlble
YHCIOBBIE
[I0CJIEOBATEILHOCTH U
yYMETh CPaBHUBATH
OECKOHEYHO OO0JIbIINE U
OECKOHEYHO MaJible
[IOCJIEI0BATENBHOCTH;

Jlocmuoicenue pezyromamos
pazoena ;

Cc80000HO 81a0emb
CMAaHOapPmMHbIM ANNApamom
Mamemamu4ecko20 aHaiusa ois
BbIYUCTICHUSL NPOU3BOOHBIX
@dyHKYUU 0OHOU nepemeHHOlL,;
Cc80000HO NPUMEHAMb ANNApam
Mamemamu4ecko20 aHaiusa ois
uccneoo8anus QyHKyul u
nOCmMpoeHus 2paghuros, 8 mom
yucne uccie0o8aHus Ha
8bINYKIOCMb;

onepuposamv NOHAMUEM
nepeooopasHoll hyHKyuu ons
peutenus 3a0ay;

0811a0enb 0CHOBHLIMU
ceedenusMuU 00 uHmezpaie




BJIJICTh MOHATUSIMHU:
MPOU3BOIHAA (PYHKIUU B
TOUKE, MPOU3BOIHAS
byHKINY;

BBIYUCIIATH IPOU3BOTHBIC
AIIEMEHTAPHBIX PYHKIUI U
X KOMOWHAIIUH;
uccieaoBaTh GYHKIMU Ha
MOHOTOHHOCTb U
KCTPEMYMBI;

CTPOUTH TpadUKu U
NPUMEHSTH K PEIICHUIO
3a/iay, B TOM YHUCIIE C
napameTpom;

BJI/IETh NMOHSATHEM
KacareJbHas K rpaguky
(GYHKIMH U yMETh TPUMEHSTH
€ro MpHU PeLIeHUH 3a/1a4;
BJIAJIETh MOHATUSAMU
nepBooOpaszHas PyHKIHsA,
OIIpe/ieNICHHBIN UHTETPA;
OPUMEHSATh TEOPEMY
Herorona—JleitOnuIa u ee
CJIEICTBUS ISl PELICHUS
3ajad.

B nosceonesnoti orcusnu u npu

U3yyeHuu opyaux y4eOHvlx
npeomemos:

peniaTh NPUKIAIHbIC 331291
u3 Onojorun, PU3HKH,
XAUMHH, SJKOHOMUKH H JIPYTUX
PEeAMETOB, CBSA3aHHBIE C
UCCIIEJOBAaHUEM
XapaKTEPUCTUK MPOLIECCOB;
UHTEPIPETUPOBATH
MOJTyYEHHBIE PE3YIbTAThI

Hviomona—Jletibnuya u e2o
npocmeuux nPUMEeHeHUsIX,

— onepuposams 8 CMaHOaApPmMHbIX
cumyayusix npou3800HbIMU
8bICULUX NOPAOKOB,

—  yMemb NPUMEHAMb NPU
peuleHuu 3a0ay c8oUcmada
HenpepvieHuIX PYHKYUIL,

—  yMemb NPUMEHAMb NPU
peuleHuu 3a0ay meopemul
Betiepwumpacca,

—  yMemb GbINOIHAMD
NPUOTUINCEHHBIE BbIYUCICHUS
(MemoOovl peutenus ypagHeHuil,
8bIYUCTICHUSL ONPEOeNeHHO20
unmezpana);

—  yMemb NPUMEHAMDb
APUNLOJHCEHUE NPOU3BOOHOU U
onpeoenenHo20 uHmezpana K
peuenuio 3a0au
ecmecmeo3Ha s,

—  81a0emb NOHAMUAMU 8MOPAsL
NPOU3800HAsL, BLINYKIOCD
epaghuxa ynKyuu u ymems
uccnedosams PYHKYUWO Ha
8bINYKIOCMb

Cmamucm
uKa u
meopus

OnepupoBaTh OCHOBHBIMHU
OTHUCATEIHbHBIMU
XapaKTEePUCTUKAMH

— Hocmuoicenue pezyiomamos
pazoena ;
— uUMemsb npedCcmasieHue o




6epoOAMHO
cmeii,
JI02UKA U
Komounam
opuKa

YHICIIOBOTO Habopa, MOHITHEM
reHepajibHas COBOKYITHOCTb U
BBIOOPKOI1 U3 Hee;
ONEepUPOBATH MOHATUIMM:
4acToTa U BEPOSITHOCTD
COOBITHS, CyMMa U
IIPOU3BEACHUE BEPOSATHOCTEN,
BBIUUCTISITh BEPOSITHOCTH
COOBITUI Ha OCHOBE MO/ICUETa
qucila UICXOJ0B;

BJIQJIETh OCHOBHBIMU
MOHSATUSIMHU KOMOWHATOPUKH
U YMETh UX MPUMEHSThH MPU
pelieHny 3aaay;

UMETh TpeJICTaBlIeHnEe 00
OCHOBaXx TEOpUHU
BEPOSATHOCTEN;

UMETH MPEJICTABICHUE O
JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4YalHbIX BEJIMYMHAX U
pacrpeneneHusx, o
HE3aBUCHUMOCTH CIIyYalHBIX
BEJINYMH;

UMETH MPEJICTABICHUE O
MaTeMaTU4YECKOM 0XXKUJAaHUU
Y TUCIIEPCUU CITyYaHBIX
BEJINYMH;

UMETH MPEJICTABICHUE O
COBMECTHBIX PaCIpEACICHUAX
CJIy4aillHbIX BEJIUYNH;
IIOHUMATh CYTh 3aKOHA
OOJBIINX YHCEI U
BBIOOPOYHOTO METO/1a
VU3MEPEHUS BEPOSITHOCTEN;
UMETh IIPEACTABIEHUE O
HOPMAaJIbHOM PACIPEACICHUN
Y [IpUMEpax HOPMaJIbHO
pacnpeneNeHHbIX CIIy4YaHbIX
BEJINYUH;

MMETH MPEJICTABICHHUE O
KOppEJSALUU CIy4alHbIX
BEJINYMH.

YeHmpanbHOU NPeoesibHOl
meopeme;

umMemsv npedcmasieHue o
8b100pOYHOM KOIPDDuyuenme
Koppenayuu u TuHeuHou
pezcpeccuu;

umMemsv npeocmasiieHue o
CMamucmu4ecKux 2unome3sax u
nposepke CmamucmuiecKkoll
eunome3swvl, 0 CMamucmuke
Kpumepusi U ee yposHe
3HAUUMOCTU,

uMems npeocmasiieHue o Cesa3u
IMAUPUYECKUX U
meopemu4ecKux
pacnpeoenenutl,

UMems npeocmasiieHue o
KOOUpPOBAHUU, 080UUHOLL
3anucu, 080UYHOM Oepese;
671a0emb OCHOBHbIMU
NOHAMUAMU Mmeopuu epagos
(epagh, sepwuna, peopo,
cmenenb 8epuluHbl, Nymbv 8
epaghe) u ymemo npumMeHsAMsb ux
npu peuteHuu 3a0au,

uUMems npeocmasiieHue o
0epesvsix u ymems NpUMeHsamb
npu peuteHuu 3a0au,

671a0emb NOHAMUEM C8A3ZHOCMb
U yMems npuMeHsmo
KOMNOHEHMbl C8A3HOCMU NPU
peuteHuu 3a0a4,

yMemb 0Cyujecmeisimes nymu no
pebpam, 06x00b1 pebep u
sepuun epagpa;,

umems npeocmasierue 0o
IUNEPOBOM U 2AMUNLINOHOBOM
nymu, umems npeocmasieHue o




B nosceonesnoui srcuznu u npu mpyoHocmu 3a0ayu
UsyueHuu Opyaux npeomemos: HAXO0XCOEHUsL 2aMUTbINOHO8A

— BBIYUCIIATH WIN OIICHUBATH nymu;
BEPOSITHOCTU COOBITUI B
pEATBHOM KU3HU,

— BBIOMpATH METOJIBI

—  811a0emb NOHAMUAMU KOHEYHble
u cuyemHvle MHoaftcecmea u
ymenib UX NPUMEHAMb npu

MOIXOSIIIIET
OAXOIALIETO peueruu 3a0ay;
npescTaBieHuss 1 00paboTKU
— YyMemb NPUMEHAMb Memoo
JTAHHBIX y
mMamemamudeckou UHOYKYuu,
— yMemb NPUMEHAMb NPUHYUN
Hupuxne npu pewenuu 3a0au
Texcmoewnl | — Pemiath pa3Hble 337241 — Mocmuoicenue pezyniomamos
e 3aoauu NOBBILIEHHON TPYAHOCTH; pasdena

— aHaJIM3WPOBAThH YCIIOBUE
3a/1a4u, BBIOUpATh
ONTUMAJIBHBIN METO/T
pEIICHHMS 3a]a49H,
paccMaTpHBasi pa3JIMYHbIC
METO/IbI;

— CTPOUTH MOJICIIb PEIICHUS
3aJ1a4d, TPOBOIHTH
JI0Ka3aTeNbHBIC PACCYXKICHUS
NpU PEIICHUU 3a1a4H;

— pemiaTh 3a7a4u, TpeOyromme
nepedopa BapUaHTOB,
IIPOBEPKHU YCIOBHUH, BEIOOpA
ONITUMATBFHOTO PE3yJIbTaTa;

— aHaIM3UPOBATh U
MHTEPIPETUPOBATH
MIOJTYYCHHBIE PEIICHUS B
KOHTEKCTE yCIIOBHUS 3a/1a4H,
BBIOMpATH peIleHUs, He
IPOTUBOpPEUAITUE KOHTEKCTY;

— TEPEBOAUTH MPHU PEIICHUN
3a1auu HHGOPMAIIHIO U3
OJTHOM (hOPMBI 3aIHCH B
JIPYTYIO, HCTIONB3YS TIPH
HEOOXOMMOCTH CXEMBI,
TaOuIIb, TpaduKy,
JMarpaMMel.

B nosceounesnoti orcusnu u npu
U3yyeHuu Opyaux npeomemos:
— pemaTh MPaKTHICCKHE




3a/1ayy ¥ 3324 U3 APYyTrux
MIPEIMETOB

T'eomempu
A

Bnaners reomerpuueckumu
MOHATUSAMU TIPH PEIICHUN
3a7a4 U MPOBEJCHUH
MaTeMaTUYECKUX
paccyXIcHUN;
CaMOCTOSITETTLHO
bopMynupoBaTh
OTIpeIeTICHHSI
reOMETPUYECKUX PUryp,
BBIJIBUTATh TUTIOTE3BI O
HOBBIX CBOMCTBaX H
NpU3HAKAX TEOMETPUUECKUX
¢dburyp 1 000CHOBBIBAThH WU
ompoBepraTh Ux, 000011aTh
WJIH KOHKPETH3UPOBATh
pe3yabTaThl Ha HOBBIX
KJaccax Guryp, mpoBOJHTH B
HECJIOKHBIX CITydasx
KJaccuukaruo Guryp mo
Pa3ITUYHBIM OCHOBAHUSIM;
UCCIIeI0BATh YEPTEKHU,
BKJIIOUast KOMOMHAIIUA
buryp, U3BJICKaTh,
UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh
uHdOpMaIHIo,
NpEeICTaBICHHYIO Ha
YepTeKax;

pemath 3a1a9u
reOMETPUYECKOTO

coJiep KaHMsl, B TOM YHUCJIE B
CUTYaIUsIX, KOT/Ia allTOPUTM
pelleHus He CIIeAyeT SIBHO U3
YCIIOBUS, BBITIOJHATH
HEOOXOAUMBIE JIJIS1 PEeLICHHUS
3aJ1auul JOTOJTHUTEIhHBIC
HOCTPOEHUS], HCCIIE0BATh
BO3MOKHOCTH IPUMEHEHUS
TeopeM U Gopmya ISt
peIIeHUs 337124,

yMeTh (hOpMyIUpOBaTh U
JIOKa3bIBATh TEOMETPUICCKUC

HUmemwv npedcmasnenue 06
AKCUOMAMUYECKOM Memooe;
61a0emsb NOHIMmuem
eceomempuyecKue mecma moyex
8 Npocmpancmee u ymems
NPUMEHAMb UX 0151 PeuleHUs.
3a0ay;

ymemb NpUMeHsmbs OJisl
peuierust 3a0ay ceoUcmea
NJIOCKUX U O8Y2DAHHBIX Y2Jl08,
MpexepanHo2o yeid, meopemvl
KOCUHYCO8 U CUHYCO8 Ol
MpexepanHo2o yeia,

61a0emb NOHIMuem
nepneHoOUKyIapHoe ceuenue
NPU3Mbl U YMemb NPUMEHSIMb
€20 npu peweHuu 3a0ay;
uMems npeocmasiieHue o
080UCMBEHHOCIU NPABUTILHBIX
MHO202PAHHUKOB,

61a0emsb NOHAMUIMU
YeHmMpaibHoe U NApailelbHoe
NPOeKmuposanue U NPUMeHsIms
UX npU NOCMPOEHUU Ce4eHULl
MHO202PAHHUKOB MEMOOOM
NpOeKyuil;

UMemsb npeocmasiieHue o
pazeepmie MHO202PAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCMU MHO202PAHHUKA,
UMemsb npeocmasieHue o
KOHUYECKUX CeUeHUSIX,

UMemsb npeocmasiieHue o
Kacarnouwuxcs cgepax u
KOMOUHayuu mejl 8paujeHust u
yMemb NPUMeHsb UX npu
peuteHuu 3a0a4,

NpUMeHsImb Npu peuteHul 3a0ay
gdopmyny paccmosinusi om
MOYKU 00 NIOCKOCIU,
61a0emb Pa3HbIMU CNOCOOaMU
3a0aHUsL NPAMOU YDABHEHUAMU U




YTBEPKICHUS;

BJIQ/ICTh MMOHSATHSIMH
CTEPEOMETPUH: IIPHU3Ma,
napajuienenune, nupamuia,
TETPaAdIP;

UMETh NPEe/ICTaBIICHUs 00
aKCHOMax CTEPEOMETPUHU U
CIICICTBHSIX U3 HUX U YMETh
NPUMEHSATH UX MPU PEIICHUN
3azay;

YMETh CTPOUTH CEUECHHUS
MHOTOTPaHHUKOB C
UCIOJIb30BAHUEM PA3IUYHBIX
METOJIOB, B TOM UYHUCJIE U
METO/1a CIE/IOB;

UMETh TPEJICTABIICHUE O
CKPEIIMBAIONTUXCS TPSIMBIX B
IPOCTPAHCTBE U YMETh
HAXOAUTh YroJl U PACCTOSIHUE
MEX1y HUMU;

IPUMEHSTH TEOPEMBI O
napajiyIeIbHOCTH MPSIMBIX U
TUIOCKOCTEH B MTPOCTPAHCTBE
IpU perieHn  3a7ady;

YMETh MPUMEHSTh
napasiesbHOe
IPOEKTUPOBAHUE IS
n3o0paxkeHus Guryp;

YMETh MPUMEHSTh
NEPICHAUKYISIPHOCTH
IPSIMOU U IIJIOCKOCTH IIPU
pEIICHHUH 3a/1a4;

BJIQ/ICTh MOHSATUSAMHU
OpPTOTrOHAJIBHOE
IPOEKTUPOBAHUE, HAKIIOHHBIC
U UX TIPOCKITUHU, YMETh
IPUMEHSTH TEOPEMY O TPEX
NEPICHIUKYISpaxX Mpu
pEIICHHUH 3a/1a4;

BJIQ/ICTh MOHSATUSMH
PACCTOSIHHE MEX]TY
dburypamu B mpoCTPaHCTBE,
o0muii MEPIEHAUKYIISP ABYX
CKPEMIMBAIONTUXCS TPSIMBIX U

yMemv NpUMeHams npu
peuieHuu 3a0ay;

NPUMEHAMb NPU peuleHUuU 3a0ay
u doxkazamenbcmee meopem
BEKMOPHBIU MEMOO U Memoo
KOOpOUHam,

umMems npeocmasierue 0o
axkcuomax obvema, npuUMeHsamy
Gopmynel 06veM08
NPAMOY20N1bHO20
napannenrenuneod, npusmbl u
nUpamuovl, mempa’opa npu
peueruu 3a0ay;

NpUMEHAMb meopembl 00
OMHOULeHUSIX 0OBEMO8 Npu
peweruu 3a0ay;

NPUMEHAMb UHMe2Pal 05
8bluUCTIeHUsL 00bEMO8 U
noeepxHocmetl mejl 6paAueHus,
8bIYUCTICHUS NIOUWAOU
cghepuueckoco nosica u obvema
Waposozo closi;

uMems npeocmasieHue o
O0BUNICEHUSIX 8 NPOCIPAHCNEE:
napannieibHoM nepeHoce,
CUMMEMPUU OMHOCUMETILHO
NJIOCKOCMU, YeHMPATbHOU
cumMMempuu, nogopome
OMHOCUMENILHO NPAMOL,
BUHMOBOU CUMMEMPUU, YMeMb
NPUMEHAMb UX NPU peuleHUU
3a0ay;

uMems npeocmasieHue o
RI0OWaoU OPMO2OHANILHOLL
npoeKyuu;

uMems npedcmasieHue o
MpexepaHHoM U MHO202PAHHOM
yelne u npumMeHsamy C80UcCmad
HIIOCKUX V21108 MHO202PAHHO20
yena npu pewieHuu 3a0a4,
uMemsb npeocmasnieHus o
npeobpazosanuu N0O0OUs,
comMomemuu u ymems
NPUMEHAMb UX NPU peuleHuu




YMETh IPUMEHSTh UX NMPH
peleHny 3a1ay;

BJIAJIETh ITOHATHEM YTOJI
MEXY NPAMON U
IJIOCKOCTBIO U YMETh
MPUMEHSTH €r0 MPU PEIICHUN
3aj1ad;

BJIJICTh NOHATUSIMU
IBYI'PaHHBIA YIOJI, YOl
MEXIY IIOCKOCTSIMH,
NEPIEeHANKYISPHbIC
IJIOCKOCTH U YMETh
MPUMEHSTh UX MPU PEIICHUU
3aj1ad;

BJIJICTh MOHATUSIMU MIPU3Ma,
napajuiesieune1 1
MPUMEHSITh CBOMCTBA
napajuiesienuIe1a npu
peluieHny 3aaay;

BJIAJETh NOHSATUEM
PAMOYTOJIbHBIN
napajuiesielune1 1
IPUMEHATH €T0 MPU PEIICHUN
3a/1ay;

BJIAJETh MOHATUSIMU
nyupaMu/ia, BUIbl MUPAMHU/I,
3JIEMEHTBI TPABUJIBHOMN
NUpaMUJIbl U YMETh
IPUMEHATH UX MPU PEUICHUU
3a1ay;

UMETh IIPEACTABIIEHUE O
Teopeme
Diinepa,ipaBUIbHBIX
MHOTOTPAaHHUKAX;

BJIAJICTh OHATUEM ILIOLIAIH
MMOBEPXHOCTEHN
MHOTOTPAHHUKOB U YMETh
IIPUMEHSATH €T0 MPH PEUICHUN
3a1a4;

BJIQJICTh OHATHSIMH TeJa
BpanieHus (HUIUH]P, KOHYC,
map u chepa), uX CEUCHUS U
yYMETh IPUMEHSATh UX MPH
pELICHUY 3a]a4;

3a0ay;

yMembv peulams 3a0ayu Ha
NAOCKOCMU Memooamu
cmepeomempuiL,

—  yMemb NPUMEHAMb Popmynbl

00bemMo6 npu peweHuu 3a0ay




— BJIAJCTh NOHATUAMU
KacaTeJIbHbIC MPSIMbIC U
IJIOCKOCTH U YMETh
MPUMEHSITh U3 MPU PELICHUU
3aj1ad;

— HUMETh MPEACTaBICHUS O
BIIMCAHHBIX U OMUCAHHBIX
chepax u yMeTh IPUMEHSITh
UX MPU PEIICHUH 3a]1a4;

— BJAJCTh NOHATUAMHU 00BEM,
00beMbI MHOTOTPAaHHUKOB,
TeJ BpalleHUs U PUMEHSTh
UX MPU PEIICHUH 3a]1a4;

— UMETh MPEJICTABICHHUE O
pa3BepTKe MIWIMHIPA U
KOHYCa, TI0IIaIu
MOBEPXHOCTH IIIMHAPA U
KOHYCa, YMETh MIPUMECHSITh UX
IIPU PEIICHHUH 3a]1ay;

— HMETb NpeJCTaBICHUE O
iomaau cepsl U yMeThb
IPUMEHSTH €r0 MIPHU PEelIeHUU
3ajay;

— yMEeTh pelaTh 3a/1auu Ha
KOMOUWHAINU
MHOTOTPaHHUKOB U TEIl
BpaIllCHHUS;

— HMETb MPeJCTaBICHUE O
0100HUU B TIPOCTPAHCTBE U
yYMETh peliaTh 3aJ1a4i Ha
OTHOIICHHE 00BEMOB U
IJIOIIA/IEH MOBEPXHOCTEN
OJIOOHBIX PUTYD.

B nosceonesmnoti orcusnu u npu
U3yYeHuU Opyaux npeomemos:

— COCTaBJISITh C
UCIIOJIb30BAHUEM CBOMCTB
reOMETPUYECKUX (PUTYD
MaTeMaTH4YEeCKUE MOJEIH ISt
pelieHus 3a1a4y
MPaKTUYECKOTO Xapakrepa u
3a/1a4 U3 CMEKHbBIX
JTUCUUIUIMH, UCCIIEI0BATh
MOJTyYEHHBIE MOJIEIHN 1




UHTEPIPETUPOBATH PE3YJIbTAT

Bexmoput Bnaners HOHATUSAMU BEKTODPHL | — Jlocmuoicenue pe3ynsmamos

u ¥ UX KOOPIMHATEI; pasdena ;

KOOpOouHa YMETb BBIOJHSATE ONCPALMU | _ o s e 050 o

ot 6 Ha/l BEKTOpAMH, napanienenuneoa u

npocCmpan UCIIOJIB30BATh CKAIIIPHOE mempas’opa, 3a0aHHBIX

cimee [IPOU3BCICHUC BEKTOPOB IIpU KOOPOUHAMAMU CEOUX BEPUIUH,
pCIICHNH 3a/1a4, —  3a0a6amo npsAMYyIo 6
IPUMEHSATH YPAaBHEHUE npocmpancmee;
TI0CKOCTH, popmyTy —  HAX0OUMb PaccmosHue on
PACCTOSIHUS MEXITY TOYKAMH, MOUKL 00 TIOCKOCTIL 8
ypaBHEHHE cepsl IpH cucmeme KOOpOUHam;
PCIICHAN 3a/1a4, —  HAX00umv paccmosiHue memxicoy
IIPUMEHSATH BEKTOPBI M METO/ CKPEUSUBAIOWUMUCS NPSIMBLMY,
KOOpAHHAT B MIPOCTPAHCTBE 3A0aHHBIMU 6 CUCTIEME
IIPU PELICHUH 33134 KkoOpOUHam

Hcemopus MMeTh npeacTaBIeHue O Jlocmuoicenue pe3ynbmamos

mamemam BKJIAJI€ BBIIAOIIMXCS pasoena

uKu MAaTEMaTHKOB B PA3BUTHE
HAYKH;
MIOHMMATH POJIb MATEMATHKH
B passuthu Poccuu

Memoowt Hcronb30BaTh OCHOBHBIE — Mocmuoicenue pezynromamos

mamemam METOIbI I0KA3aTENbCTBRA, pasdena;

uKu

IPOBOJUTH JOKA3aTEIbCTBO U
BBIIIOJIHATH OITPOBEPIKEHHUE;
IPUMEHATH OCHOBHBIE
METO/IbI PEIICHHUS
MaTeMaTUYECKUX 3a/1aY;

Ha OCHOBE MATEMaTUYECKUX
3aKOHOMEPHOCTEW B IPUPOJE
XapakTepU30BaTh KPacoTy U
COBEPILEHCTBO OKPYKAIOIIETO
MHpA U IPOU3BEACHUN
UCKYCCTBA;

IMIPUMEHSThH MPOCTEUIIINE
IIPOTPaMMHBIE CPEICTBA U
3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE
CHUCTEMBI [IPU PELIEHUH
MaTEMaTUYECKUX 3a/1a4;
MIOJIb30BAThCS MPUKIIATHBIMU
MpOrpaMMaMH U

— npuMeHamb MamemamuiecKue
3HAHUSL K UCCIe008AHUIO
OKpYIHCAtOUe20 Mupa
(MoOenuposarue puzuyeckux
npoyeccos, 3a0ayu IKOHOMUKU)




MpOrpaMMaMH CUMBOJIBHBIX
BBIUMCJICHUM JUUIS
HCCIICIOBaHUS
MaTEMATHYECKUX 00OBEKTOB

Conepxxkanue yueOHOT0 nmpeaMera
Yray0seHHbIH YPOBEHb
AJire0pa ¥ Ha4a/1a aHAJIH3A
[ToBTopenue. Pemenue 3a1a4 ¢ HCHOIb30BAHUEM CBOIMCTB YHCET U CUCTEM CUUCIICHUS,

NEeJIMMOCTH, JOJIEM U YaCTeW, MPOLEHTOB, MOAYJIEN ynceln. Pemenue 3agay ¢
UCIIOJIb30BAaHUEM CBOMCTB CTENEHEW 1 KOpHEH, MHOTOUYJIEHOB, ITpeoOpa3oBaHui
MHOT'OUYJICHOB U JTPOOHO-paIlMOHATBHBIX BRIpAXKEHUM. Perienue 3aau ¢
VCIOJIb30BAaHUEM TPALyCHOU MepbI yria. MoayJis yuciia u ero cBorcrsa. Pemienue
3a/1a4 Ha JIBM)KEHUE U COBMECTHYIO pabOTy, CMECH M CIUIABBI C TIOMOIIBIO JIMHEHHBIX,
KBaIPAaTHBIX U APOOHO-PAIMOHAIBHBIX YPAaBHEHUH U UX cUcTeM. Pelienue 3amay ¢
MOMOIIBIO YUCTIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, C
IpUMEHEHHEM M300paXKeHUsl YMCIOBBIX MMPOMEXKYTKOB. Pemienne 3amau ¢
UCIIOJIb30BaHUEM YHUCIOBBIX (QYHKIMHM 1 uX rpadukoB. Mcnonb30BaHue CBOMCTB U

rpauKOB JIMHEWHBIX U KBAJPATUUHBIX (PYHKIUH, OOpaTHON MPOMOPIIMOHATIEHOCTH U

byHKIIHN Y = Jx. I'paduyeckoe pemenue ypaBHeHUM U HepaBeHCTB. Mcmonb30Banue

onepanuii HaJ, MHOKECTBaMH U BbICKa3bIBaHUAMU. VCIIOIb30BaHNE HEPABEHCTB U
CHUCTEM HEPaBEHCTB C OJIHOM NEPEMEHHOM, YUCIOBBIX TPOMEKYTKOB, UX 00bETMHCHUI
u niepeceyeHuid. [I[puMeHeHne TPy peIIeHUH 3a/1a9 CBOMCTB apu(METHICCKON U
T€OMETPUIECKON MPOTrPeccrur, CyMMHUPOBaHHS OECKOHEUHOM CXOASIIeCS
reOMETPUUECKON MPOTPECCHH.

MHuo>xecTBa (YUCIOBBIC, TEOMETPUIECKUX (PUTYD). XapaKTEPUCTUIECKOE CBOWMCTBO,
AJIIEMEHT MHOXECTBA, ITyCTOE, KOHEYHOE, OECKOHEUHOE MHOKECTBO. CIIOCOOBI 3a1aHMs
MHOXkecTB [lonmHO)kecTBO. OTHOIIEHUS! TPUHAJIEAKHOCTH, BKIIFOUEHUS, PABEHCTBA.
Onepanuu Hax MEHOKecTBaMu. Kpyru Diinepa. Koneunsie u 6eckoHEYHbBIC, CICTHBIE U

HCCUYCTHBIC MHOXKXCCTBA.



VcTuHHBIE U JIOKHBIE BBICKA3bIBaHMS, ONIEpAllMU HaJ BbICKa3bIBaHUSIMU. A1eebpa
gvickazviéanuu. CBA3b BBICKA3bIBAHUM ¢ MHOXECTBaMU. KBaHTOPHI CyIIIECTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbI TOTUKU. OCcHOBHbIE T02udecKue npasuia. Permenne JToruueckux 3a1auc
MCIOJIb30BAaHUEM KPYTroB DHJiepa, 0CHOBHbIX JI02UYECKUX NPABUL.

Ymozakmouenus. OO0CHOBaHUS U A0Ka3aTEIbCTBO B MaTeMaTuke. TeopeMbl. Bubl
MaTEMaTUUYECKUX YTBEPKACHUHN. Buosl doxazamenvcma. Mamemamuueckas uHOyKYus.
Ymeepoicoenus: oopamnoe 0aHHOMY, NPOMUBONOIONHCHOE, 0OPAMHOE
NPOMUBONONI0HCHOMY OanHOMY. [IpU3HAK U CBOMCTBO, HEOOXOIUMBIE U JOCTATOUYHbIE
yCIIOBUS.

Ocnosnas meopema apugpmemuru. Ocmamru u cpasnenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamkax. Manas meopema @epma. Q-uunvie cucmemobl
cuucnenus. Qynkyusa Jinepa, 4ucio u cymma oeaumeinel HamypaibHO20 YUCA.
Panuannas Mepa yria, TpUTOHOMETpUYECKasi OKPYKHOCTh. TpUTOHOMETPUUECKHE
byHKIMN yrcen U yriaoB. opmysel MPUBEACHHUS, CIIOKEHHSI TPUTOHOMETPHUECKUX
byHKIUH, GOpMYIIBI TBOWHOTO U MOJOBUHHOTO aprymeHTa. [IpeobpazoBanue cymMMBl,
Pa3HOCTH B IPOU3BEACHIE TPUTOHOMETPUUYECKUX (PYHKIIUH, 1 HA0OOPOT.

Hynu pyHkimm, mpomMexxyTKu 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hanbomnbiee u

HauMeHblee 3HaueHue GpyHkuuu. [lepuoguueckue PyHKIIMN 1 HAUMEHBIINHN IEPUOI.

YertHble u HeueTHbIE QYHKIUUA. DYHKYUU «OPOOHAs yacmov yucia» Y = {X} u «yenas

yacmo yuciay Y =[X] .

Tpuronomerpuieckre GyHKIIMHA YUCIOBOTO apTyMEHTa Yy =C0SX, Yy =sinx, y=tgXx,

y =ctg x. CBolicTBa U rpad K TPUTOHOMETPUUYECKHUX () YHKITHA.

OOpatHbIe TPUTOHOMETPUYECKHE (DYHKIINH, MX TJIABHBIC 3HAYCHUS, CBOICTBA U
rpaduku. Tpuronomerpudeckue ypaBHeHusi. OqHOPOIHBIE TPUTOHOMETPUIECCKHE
ypaBHeHUs. Pelienne mpocTennx TPUrOHOMETPUIECKUX HEPABEHCTB. [IpocTenmme

CHUCTEMBI TPUTOHOMETPUUYECKUX YPABHEHU.



Crenensp ¢ AEHCTBUTENBHBIM IOKA3aTeNIEM, CBOMCTBA cTeneHu. [Ipocreiimme
MOKa3aTelIbHbIE YpaBHEHUs U HepaBeHCTBA. [loka3aTenbHast GyHKIUS U €€ CBOMCTBA U
rpadux. Yucno € u GpyHKuus y =e*.

Jlorapudwm, coiictBa norapudma. JlecITHUHBIN U HATYpaJIbHBIN Jorapu@m.
[IpeoGpazoBanue gorapupmMuyeckux BoipaxkeHuil. Jlorapupmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapugmuyeckas QyHKIMS U ee CBOMCTBa U rpaduK.

CrenenHas QyHKIUS U ee cBoicTBa U rpaduk. MppanroHanbHble ypaBHEHHUS.
[lepBuuHbBIC MPEACTABICHUS O MHOXKECTBE KOMIUIEKCHBIX uuce. /eticmaus ¢
KomnaekcHuiMu yuciamu. Komnnexcrno conpsigcennvle uucaa. Mooyns u apeymenm
yucna. Tpueonomempuueckas popma komniekcHo2o yucia. Pewenue ypasnenuii 6
KOMNJIEKCHBIX YUCTAX.

Merton uHTEpBaNOB JJIs penieHus HepaBeHcTB. [IpeoOpa3zoBanus rpadukoB GyHKIUI:
CABUT, YMHOKE€HHE Ha YHUCIIO, OTPAKEHUE OTHOCUTENIBHO KOOPJIMHATHBIX OCEH.
['padnyeckune MeToabI pelieHNsl ypaBHEHUH U HEpPaBEHCTB. Pelienne ypaBHEeHUN U
HEPaBEHCTB, COJEPKAIINX IIEPEMEHHYIO 110]] 3HAKOM MOTYJIS.

Cucrembl TOKa3aTEeNbHBIX, JOrapu(PMUYECKUX U HPPALMOHAIBHBIX YPaBHEHUI.
Cucrembl TOKa3aTeNbHBIX, JOrapu(PMUIECKUX U UPPALIMOHATIBHBIX HEPABEHCTB.
B3anmuo o6patHbIie hyHKIMH. ['padriky B3auMHO 0OpaTHBIX (DYHKITUH.

YpaBHEHHUsI, CUCTEMBI YPABHEHUH C ITIAPAMETPOM.

@opmyna bunoma Hetomona. Pewenue ypasnenuti cmenenu eviuie 2 CneyuanibHuix
6udos. Teopema Buema, meopema be3y. IIpusooumvie u Henpugooumuvle MHO2OYIEHBI.
Ocnoenas meopema ancebpuvl. Cummempuyeckue MHo2ounensl. Llenouucnennvie u
Yeno3Haunble MHO20UEeHbL.

Huoganmoswr ypasnenus. Llennvie opoou. Teopema @epma o cymme Kk8aopamos.
Cymmul u psidbl, Memoovl CYMMUPOBAHUSL U NPUZHAKU CXOOUMOCTIU.

Teopembl 0 npubUdICEHUU OCLICMBUMENILHBIX YUCEN PAYUOHATILHBIMU.

MHnoorcecmea na KoOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—bynsaxosckozo, nepasencmso Hencena, nepasencmea o cpeouusx.
ITonsTue npenena GpyHKuuu B Touke. [lonamue npedena hynkyuu 6 OeCKoneuHocmu.

Acumnmomeut epaguxa pyuxyuu. Cpagnenue 6eCKOHEUHO MAIbIX U OECKOHEYHO



oonvuwux. HenpepbiBHOCTE GyHKIMH. Ceoticmea HenpepblgHvlx yHkyuu. Teopema
Beuepwmpacca.

Huddepenunpyemocts pynkuuu. [IponsBoanas Gpynkuuu B Touke. KacarenbHas k
rpaduxy QyHkuuu. 'eomerprueckuii 1 GU3NYECKU CMBICT POU3BOTHOM.
IIpumenenue npouzeoonoti  ¢uszuxe. [Ipon3BogHBIE F37IEMEHTAPHBIX PYHKIUH.
[IpaBuna nuddepeHpoBanus.

Bropas npousBojHasi, ee reoMeTpu4YecKuil U (U3NUECKUil CMBICIT.

Touku skcTpeMyma (MakcuMyMa U MUHUMYMa). MccrenoBanue aneMeHTapHbIX
(GyHKIUH HA TOYKH SKCTpEMyMa, HauOOoJIbIIee 1 HAUMEHbIIIEe 3HAUEHHE C MOMOIIIbIO
npou3BOJIHOM. [locmpoenue epaguxos yHKYull ¢ NOMOWbIO NPOU3BOOHBIX.
IIpumenenue npouzeoonot npu pewienuu 3aday. Haxoorcoenue sxcmpemymos ¢hynkyuii
HEeCKONbKUX NepeMeHHbIX.

[TepBooOpa3nas. Heonpenenennbiit uarerpai. [leppooOpa3Hbie 371eMEHTapHBIX
dbynakumii. [Inomans kpuBosMHEHOM Tpaneuu. @opmyna HeroToHa-
Jlertonuna.OnpeieieHHbId UHTETpal. Boiuucienue niowjadetl niocKux pueyp u
00beM08 meJl 8paAueHUs C NOMOWbIO UHMEeSPald. .

Memoovl pewienus OyHKyuOHaNbHBIX YPAGHEHUL U HEPABEHCMS.

I'eomeTpus

IToBTOpenue. Pemenne 3amay ¢ UCIOIB30BaHUEM CBOMCTB (PUTYp HA IUIOCKOCTH.
Pemenue 3a1a4 Ha 10Ka3aTENBCTBO U HOCTPOCHUE KOHTPIIPUMEPOB. [IpuMeHeHue
MMPOCTEUIIINX JIOTUYECKUX ITpaBuil. Pelienue 3a1a4 ¢ MCIOJIb30BaHUEM TEOPEM O
TPEYTroJbHUKAaX, COOTHOIICHUI B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3AHHBIX
C YeThIpEeXyrobHUKaMu. Perenue 3a1ay ¢ ucmoab30BaHueM (PaKkToB, CBA3AHHBIX C
OKpYXHOCTAMU. Pemienne 3a/1a4 Ha U3MEPEHNs HA TNIOCKOCTH, BBIYMCIICHUS JJIMH U
wiomanei. Pewenue 3a0au ¢ nomowbo 6eKmopos u KOOpOUHam.

Harnsannas crepeomerpus. [Ipusma, napamienenunen, nupaMmuaa, TETpasap.

OCHOBHBIE TTOHATHUSI TEOMETPUU B MPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHUU U CIICICTBUS

nu3 HuX. [lonsamue 06 akcuomamuueckom memooe.



Teopema Menenas ons mempasopa. lloctpoeHue ceueHuii MHOTOIPaHHUKOB METOJIOM
cnenoB. LlenTpansHoe npoektupoBanue. [locTpoeHne ceueHnii MHOrOrpaHHUKOB
METOJOM NPOEKIIUH.

CkpeluBaromuecs npsMble B IPOCTPAHCTBE. YTOI MeXAY HUMU. Memoosl
HAXO0XHCOEHUS pACCMOAHUL MeHCOY CKPEeWUBAIOWUMUCS NPAMBIMU.

TeopeMbl 0 apamIeaIbHOCTH NPSIMBIX U INIOCKOCTEN B TpocTpaHcTBe. [lapannenbHoe
NPOEKTUPOBaHUE U U300pakeHue puryp. I eomempuueckue mecma moyex 6
npocmparncmee.

[leprieHAUKYISIPHOCTD MPSIMON U TUNIOCKOCTU. OPTOTrOHATBLHOE MTPOCKTUPOBAHHUE.
Haxnonnele u npoekuuu. Teopema 0 Tpex NeprneHAnuKyIsIpax.

Buowvt mempasopos. Opmoyenmpuueckuiit mempas’op, KapKacHulil mempasop,
pasHoeparHbvlli mempal’op. Ilpsamoyzonvhbii mempa’op. Meouanvl u bumeouanvl
mempasopa.

Locmpausanue mempasopa 0o napainenenuneoa.

Paccrosinus mexnay ¢urypamu B npoctpanctse. OOUN NEPHEHAUKYIISP ABYX
CKPEIIMBAIOUIUXCS MPAMBIX.

Vel B ipocTpancTBe. [leprneHukynspHbie OCKOCTH. [110uadb opmoconaivHou
npoexyuu. Ilepnenouxynaproe ceuenue npuzmol. Tpexepannvli u MHO202PAHHBIL Y201l
Ceoucmea niockux y2noe mno2oecpanno2o yeaa. Ceoucmea niocKux u 08y2panHblx Y2108
mpexepanno2o yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Y2ld.

Bunael mHOrOrpanHuKkoB. Pazeepmku mnocoepannuxa. Kpamuavwue nymu na
NOBEPXHOCMU MHO202PAHHUKAL.

Teopema Dunepa. IlpaBuiibHbIE MHOTOTPAaHHUKH. /[B0UICMEEHHOCb NPABUNLHBIX
MHO202PAHHUKOS.

[Tpusma. [apamnenenunen. CeoiictBa napayuenenumnena. [IpsmMoyroabHbIi
napasuienenunes. HaknoHHbIE TPU3MBL.

ITupamuna. Buabl nupamu. DIeMEHTHI TpaBUIbHON upamMubl. [TupaMuasl ¢
PAaBHOHAKJIOHEHHBIMU PeOpaMu U TPaHSIMU, UX OCHOBHbBIE CBOMCTBA.

[[nomaam moBepXHOCTEW MHOTOIPAHHUKOB.



Tena BpameHus: MUIMHAP, KOHYC, map u cepa. CeueHns MIUIMHIPA, KOHyCa U II1apa.
[ITapoBoii cerMeHT, MapoBOil CIOU, IAPOBOI CEKTOP (KOHYC).

YcedyeHHas mUpaMuIa U YCEUCHHBIN KOHYC.

Onemenmul cpepuueckoui eeomempuu. Konuueckue ceuenus.

KacarenbHble nipsiMble U TUIOCKOCTH. Brimcanusie n oncanubie cepbl. Kacarowuecs
cghepvl. Kombunayuu men epawerus.

BekTopsl u koopauHaThl. CyMMa BEKTOPOB, YMHOKCHHUE BEKTOPA HA YUCIIO0. YTOJ
Mex Ty BekTopamu. CKaJIIpHOE TIPOU3BEICHHE.

VYpaBHeHue iockoctu. @opMyIra pacCTOSTHUS MEXIAY TOUKaMH. Y paBHEHHE cephl.
Dopmyna paccmosnus om mouxu 00 niockocmu. Cnocoodwl 3a0anust nPAMoU
VPa8HEeHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ HOMOWbIO 8eKMOPO8 U MEmMoOOoM
KOOpOouHam. DieMeHmbl 2eoMempuL Macc.

[Tonsitue o6bemMa. O6beMbl MHOTOTPaHHUKOB. OOBEMBI Tel BpallleHus. AKCUoMbl
0bvema. Bvi6oo hopmyn 06vemos npsamoy2oibHo2o napaiieienuneod, npusmol u
nupamuovt. Popmynvl 0151 HAX0HCOeHUs 0bvema mempasopa. Teopemvt 06
OMHOULEHUSIX 0OBEMOB.

Ipunosicenus unmezpana K bl4UCIEHUIO 00HEMOB U NOBEPXHOCEN Meil 8PAUeHUS.
IInowaows cpepuueckoeo nosica. Obvem waposoeo cnos. Ilpumenenue o6vemos npu
peuieruu 3a0a.

[Tnomane chepsl.

Pazeepmra yununopa u xonyca. Ilnomanb moBEpXHOCTH IWIMHAPA U KOHYCA.
KoMOunHaimm MHOTOTPaHHUKOB M TEJT BpaIleHUsI.

[Tonobue B mpoctpancTBe. OTHOIICHHE 00BEMOB U TIJIOIMIAJICH TOBEPXHOCTEH
MoI00HBIX GUTYP.

suorcenust 8 npocmpancmee: napaiiebHblil NEPeHoc, CUMMEMPUsL OMHOCUMENbHO
IIOCKOCMU, YEHMPAIbHASL CUMMEMPUS], NOBOPOM OMHOCUMENbHO NPSIMOIL.
lIpeobpazosanue nooobus, comomemus. Pewenue 3a0au na niockocmu c

ucnoivbzoearuem cmepeomempudecKux Memooos.



BeposiTHOCTH U CTATHCTHUKA, JIOTHUKA, TeOpHusi rpadoB 1 KOMOMHATOPHKA
[ToBTOpenue. Ncnonp3oBanue TaOIUIl U JUArpPaMM ISl IPEACTABICHUS JaHHBIX.
Periennie 3a1au Ha MPUMEHEHUE OMUCATEIBHBIX XapaKTEPUCTUK YUCITOBBIX HAOOPOB:
CpeIHUX, HAaUOOJBIIIEr0 U HAMMEHBIIIET0 3HAUCHUSI, pa3Maxa, JUCIIEPCUU U
CTaHJapPTHOTO OTKJIOHEHUs. BrIUunCIeHHE 4acTOT U BEPOSTHOCTEN COOBITHIA.
Brruncienre BEposITHOCTEN B ONBITaX ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
ucxojamiu. Mcnonp3zoBanre KOMOMHATOPUKHU. BeruucieHue BepossTHOCTEH
HE3aBUCUMBIX COOBITHM. Vcionb30BaHuEe POPMYIIBI CIIOKEHUS BEPOSITHOCTEMH,
nuarpamm Ditniepa, n1epeBa BeposTHocTel, popmynsl bepHysu.

Bepoamnocmuoe npocmpancmeo. Akcuomvt meopuu 6eposmHocmel.

YcioBHas BEPOSATHOCTD. [IpaBuiio yMHOXkEHUST BEpOosATHOCTEN. DOpMyJia MOJTHOM
BeposTHocTH. Dopmyna balieca.

JluckpeTHbIE cllydaliHble BEJIMYMHBI U pacupeaeneHus. COBMECTHBIE paclpe/iesICHUsI.
Pacnipenenenne cyMmbl ¥ MPOU3BEICHUSI HE3aBUCUMBIX CIIYYalHBIX BEJIUYHH.
MaremaTrueckoe 0KUIaHUE U JUCTIEPCUS CITYYaHOW BEIMYUHBI. MaTeMaTH4eCKoe
0KUJIAHUE U JUCTIEPCHUSI CYMMBI CIIyYaiHbIX BEJIMYMH.

bunapnas cnyualinas BenuunHa, pacupenenenue bepnymm.l'eomerpuueckoe
pacnpeneienue. buHoMHaIbHOE paclpeeICHUE U €ro CBOMCTBA.
T'unepeeomempuueckoe pacnpeoenenueu e2o c80UCMaa.

HenpepriBHble ciydaiinbie Benu4uHbl. [InoTHOCTE BeposiTHOCTH. DyHKIUA
pacnpenenenus. PaBHoMepHOE pacnpeiesieHue.

lloxazamenvhoe pacnpeoenienue, e2o napamempeoi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmansnoe pacnpenenenne. OyHkuus
Jlarnaca. I1lapametpsl HOpMasIbHOTO pacnpeneneHus. [Ipumepsl ciry4yallHbIX BEJIMYMH,
MOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (MIOrPEIIHOCTh U3MEPEHUI, POCT YEIOBEKA).
Llenmpanvuas npedenvrnas meopema.

Hepasencmeo Yebvruesa. Teopema Yebviwesa u meopema bepuynnu. 3axon 6onvuiux
yucen. Boibopounwiii memoo usmepenus geposimuocmei. Ponv 3akona 6onbuiux uucen 6

HayKe, npupooe u oobujecmae.



KoBapuarust 1Byx ciyyaiiHbIX BeauduH. [loHsiTHE 0 KO3 PUIlMeHTe KOPPEALIHH.
CoBMecTHbIE HaOJIOIEHUS JIBYX CIIYYaillHBIX BEIMYUH. Buibopounsiti koagpuyuenm
Koppenayuu. Jlunetinas pecpeccusi.

Cmamucmuueckas cunomesza. Cmamucmuka Kpumepus u ee ypoeeHb 3HaA4UMOCU.
IIposepka npocmetiwiux cunomes. ImMnupuyeckue pacnpeoeieHus U ux cés3b C
meopemuieckumu pacnpeoenenusmu. Paneoeas koppenayus.

Ilocmpoenue coomeemcmeuu. HuvekmugHvle u ClOpbEKMusHvle COOMBEemcmeaus.
buexyuu. {uckpemnas nenpepvignocmo. Ilpunyun /{upuxie.

Koouposanue. /[eouunas 3anuce.

OcHogHvle nonsamust meopuu 2pagos. /epesws. /leouunoe oepeso. Cesaznocmo.

Komnonenmut cesasnocmu. [lymu na epage. Jiineposol u I amunbmoHoswl nymu.

TemaTn4yeckoe MJIIAHUPOBAHME

Yray0JaéHHbiii ypoBeHb

AJredopa u Ha4YaJa MmareMaTnueckoro anaania 10 kiaace

No HaumeHnoBanue pa3nenos u teM Bcero gacos
I'maBal | JleficTBUTENbHBIE YKCIIA 18
I'maBa 2 | CrenenHast pyHKIus 18
I'naBa 3 | [lokazaTenbHas QyHKIHUS 12
I'maBa 4 | Jlorapudmudeckast GyHKIus 19
['maBa 5 | Tpuronomerpudeckue GopmMyIibl 27
['maBa 6 | TpuronoMmeTpuveckrue ypaBHCHUS 18
[ToBTOpEHUE 24




HUTOI'O:

136

AJred0pa u HAYAJIa MaTeMaTH4YecKkoro agaansa 11 kiacc

No HaumenoBanue pa3nenoB u teM Bcero wacos
I'maBa?7 Tpuronomerpuyeckue GyHKITUU 20
I'maBa8 [TpousBoiHAs 1 €€ TEOMETPUUCCKUN CMBICTT 20
I'nasa9 [IprmeHeHue MPOn3BOJHON K UCCIICIOBAHUIO 18
byHKIII
I'maBal0 | UuTerpan 17
I'maBall | KomOunaropuka 13
['maBal?2 | DneMeHTHI TEOPUHU BEPOSITHOCTEH 13
I'maBal3 | Cratuctuka 9
O06o0mmaroree MOBTOPEHUE 26

NTOT'O:

136




JI. C. ATAHACSIH, B. ®. BYTY3O0B, C. b. KAJJOMIIEB, JI. C. KUCEJIEBA, 2.
I'. MO3HSK
«'EOMETPUS, 10—11 KJIACCbI»
Yray0JaéHHbli ypoOBeHb
I'eomerpus 10 kjaacc

HaumenoBanue pa3nenoB v TeM Bcero
4acoB
I'naBa 8. HexoTopsie cBeieHUs U3 INIAHUMETPUH 12
Beenenue. Akcuomel ctepeomeTpun. CiaeacTBus 3
U3 AKCHUOM.
I'masa 1. [TapannenbHOCTP NPSAMBIX U IUIOCKOCTEM. 16
I'nasa 2. [leprieHAUKYISIPHOCTD MPSAMBIX U IIIIOCKOCTEM. 17
I'naga 3. MHOrorpaHHHKH. 14
[ToBTOpEHME 6
HUTOTO: 68




I'eomeTpus 11 kiaacce

HanmeHoBanue pas3acioB U TCM

Bcero yacos

I'magra 6. HunuHap, KOHYyC, map 16
I'maBa 7. OObembI Ted 17
I'naga 4. BekTopsl B mpocTpaHCcTBE 6
I'naBa 8. Meton koOpAMHAT B IPOCTPAHCTBE. | BUKEHUSA 15
O6o06mmaroriee moBTopeHue. Pemenue 3a1ad. 14
HUTOI'O: 68
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