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PaGoyas mporpamma
1o y4ebHOMY mpenmery
«MartemaTnka: anre6pa u nayaa MATEMaTHIECKOI0 aHAJIH3A, FeOMeTPH»
OO0 «MaremaTuka n HH()OpMAaTHKAY
YIJIVBJIEHHBIN YPOBEHE

Ha 2022-2024 y4eGHbIii roa

10— 11 knace

ABTOp — COCTABUTEIb IIPOrPAMMEI:
I'neBameBa Mapuna IlasnosHa
YIHTEb MaTeMaTHKH

BBICIIAS KaTETOPHsA

Bepxauit Tarun



INIOACHUTEJ/IbBHASA 3AITMCKA

Pabouass mporpamma yueOHOro mpeiMera «MaTeMaTHKa: anrebpa YW Hauaja MaTeMaTHUYeCKOTO
aHaJIM3a, FeOMeTpUsi»» COCTaB/ieHa Ha OCHOBaHUM C/IeYIOLIMX HOPMaTUBHO-TIPaBOBBIX JOKYMEHTOB:

1. ®epepanbHBI 3aKOH «O06 obpa3oBaHuu B Poccuiickoii ®epeparium» oT 29 okTsiops 2012 r.
Ne273-®3 (c U3MEeHEeHUSIMHK);

2.  ®enepanbHBIN TOCYAApPCTBEHHBIM 00pa30BaTebHBIA CTaHJAPT CpeiHero o0ujero obpa3oBaHUS
(yTBepkmeHHbIi [Ipuka3om MwuHucTepcTBa obpa3oBanust U Hayku Poccuu ot 06.10.2009
Ne373) (c U3MeHeHUsIMU);

3. CII 2.4. 3648-20 «CaHUTapHO-3MH/[EMHOJIOTHUECKHEe TPeOOBaHMS K OpraHU3al[iH BOCTIUTAHUS U
o0yueHuUs, OT/IbIXa W O3/I0POBJIEHUS AeTel MOJIO/EeXW». Y TBEP)KIEHbI TIOCTaHOB/IEHUEM
Ne 28 ot 28.09.2020 r;

4. @egepanbHbli TMepeueHb YyueOHUKOB, [OMYIIEHHBIX K WCIIOJb30BAaHUIO TIPU peau3alivy,
VMMEOIIMX IOCy/JapCTBEHHYIO aKKpeAUTAIMI0 MPOrpaMM HauaJbHOrO OOIIero, 0CHOBHOTO
obmiero, cpeaHero o6mero 00pa30BaHUS  OpPraHU3aAI[USIMH,  OCYIIECTB/ISOIIUMU
oOpa3oBaTe/ibHYI0 JesTe/lIbHOCTh. [Iprka3 MuHuCTepcTBa 00pa3oBaHWST W HAayKu
Poccutickoit @egeparuu ot 20 mast 2020 1. Ne254»;

5. IlpumepHo¥ mporpaMmbel cpegHero obOijero o6pa3oBaHuss T0 anrebpa ©W  Hauaaam
MaTeMaTUUeCKoro aHanusa u reomerpus 10-11 knacc ( cocraBurens T.A.Bypmucrposa.-
M: IlpocBemienue , 2018).

6. OOIT OO0 MAQY COIII Ne8 (HoBasi pefiakiius);

7.  Tlonoxkenue o paboueii mporpamme MAOY COIII Ne 8;

Mecto npepgmMera B (eiepa/ibHOM 0a3MCHOM y4eOHOM IJIaHe

CornacHo dezepasbHOMYy 0a3ucHOMY ydeOHOMY TulaHy [AJsi oOpa3oBaTesbHBIX
yupexxaenuii Poccuiickoit ®efiepaliu Ha M3yueHre MaTeMaTHKHU Ha CTYTIeHW CPeJHero oO1ero
oOpa3oBaHUsI OTBOAUTCS 6 U B HEZIETHO.

Ha nipeniofiaBanme 6s10ka anre6pel B 10 kiacce — 4 yaca B Hefienmo. Beero 136 yacos.

Ha npenopaBanue 61oka reomerpun B 10 kinacce — 2 yaca B Hefieto. Beero 68 uacos.

Ha npenogaBanue 61oka anre6psl B 11 kinacce — 4 yaca B Hefiento. Beero 136 yacos.

Ha nipeniofiaBanme 6/i0ka reometpuu B 11 ksacce — 2 yaca B Hefienr0. Beero 68 uacos.

B mepuoj upe3BblUaMHBIX CUTyalWid, HeO0/arONpUSATHBIX TIOTOJHBIX YCJIOBUM, BBEJEHUS
KapaHTWHHBIX MePOTpUSATHM Mpu 3aboneBanuu rpurrom, OPBU u gpyruMu uHGEKIMOHHBIMU
3aboneBaHUsIMY, peanu3ans pabdoueil TIPOTPaMMBI MOJKET OCYIIECTB/IATHCS C TIPUMEHeHHEeM
JMCTaHI[MOHHBIX 00pa30BaTe/IbHBIX TEXHOIOTHH, 37IEKTPOHHBIX U I[U(PPOBBIX 00pa3oBaTebHBIX
pecypcoB, o0pa3oBaTesibHBIX TIATPOPM, WHCTPYMEHTOB AMCTAaHLIMOHHOTO B3aUMOJeNCTBUS,
CoLManbHbIX CeTel, peCypCoB [Jisl AUCTAHLMOHHON CUCTEeMbI KOHTPOJISI M UHBIX (DOPM U BUJIOB

o0yueHwus.



IlnanupyemMbie pe3y1bTaThl 0CBOEHHsI Y4eOHOro mpegMeTa, Kypca

JIMYHOCTHBIe pe3y/IbTaThl OCBOEHHS OCHOBHOM 00pa3oBaTe/IbHOW NMPOrpamMMbl CpPefHero

o01miero o6pa3oBaHus JO/DKHBI 0TPAXKATh:

-BOCTIMTaHUE POCCUICKOMW TPa’KIAHCKOM UeHTUYHOCTU: TIaTPUOTH3Ma, yBa)keHus1 K OTeuecTBy,
0CO3HaHUS BKJIa/la OTeUeCTBEHHBIX YUeHbIX B Pa3BUTHE MUPOBOM HayKH;

-(popMHpOBaHMe MHUPOBO33pEHHs], COOTBETCTBYIOI|Er0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH
1 0011[eCTBEeHHOM TIPAaKTHKY;

-OTBETCTBEHHOE OTHOIIIeHHe K 00yUYeHHI0, TOTOBHOCTh U CTTIOCOOHOCTh K CAMOPAa3BUTHIO U
camMo00pa30BaHUIO Ha TIPOTSHKEHUU BCEH JKU3HU; CO3HATe/TbHOe OTHOIIIEHHE K HeTTPEPhIBHOMY
00pa30BaHMIO KaK yCIOBHUIO YCITeIIHOW MPo(deCcCHOHANbHON U 00I1[eCTBeHHOM [1esITeTbHOCTH;
-0CO3HaHHbIN BRIOOP Oy/ylIiel mpodeccoHaTbLHOM /1eATeIbHOCTH Ha 0a3e OpUEeHTUPOBKH B
Mupe npodeccuii U npodeccroHa bHBIX TIPeANOUTeHU; OTHOIIIeHHe K IpodeccuoHaIbHON
JesITeTbHOCTH yUacCTUsl B PeIIeHNWH JIMYHBIX, 001[eCTBEHHBIX, TOCY/JapCTBEHHBIX U
0011ecTBeHHBIX MPOo6JieM; (OPMUPOBaHKE YBa)KUTETBHOTO OTHOLIEHUS K TPY/Y, pa3BUTHE
OTTBbITa yUaCTHsI B COL[MAIBHO 3HAYUMOM TPY/E;

-yMeHUe KOHTPOJIMPOBAaTh, OL[eHUBATh U aHA/IM3UPOBATh MPOLIeCC pe3y/ibTaT yueOHOU 1
MaTeMaTHUYeCKOU JiesITe/TbHOCTH;

-yMeHue yIIpaB/ATh CBOEeM MM03HaBaTe/IbHOU JeSTe/IbHOCTBIO;

-yMeH1e B3auMO/IefCTBOBAaTh C OJJHOK/IaCCHUKaMHU, IeTbMH MJIaZilliero Bo3pacTa v B3pOC/IbIMU B
obpa3oBaTte/ibHOM, 0BII[eCTBEHHO T10/1e3HOM, yueOHO-HCCIe/[OBaTe/IbCKOM, IMPOEKTHOM U IPYTHX
BUZIAX [1eSITe/IbHOCTH;

-KPUTUYHOCTh MBIILJIEHUsT, THUI[UAaTUBA, HAXOJUMBOCTb, aKTUBHOCTb TIPU PEIlIeHUH Mart 3a/iau;
- MUPOBO33p€eHHe, COOTBETCTBYIOIIlee COBDEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U 00111eCTBEHHOM
TIPAKTHKU;

- pa3BUTHE KOMITeTEHIINI COTPYAHAYECTBA CO CBePCTHUKAMU, Ie€THbMH MJIa/IIIIero BO3pacTa,
B3pPOC/IBIMHU B 00pa3oBaTe/IbHOM, 00IIIeCTBEHHO MOJIe3HOM, yueOHO-UCC/IeI0BaTe/TbCKOM,

HpO@KTHOﬁ H ADYI'UX BUJaX AedATe/IbHOCTH.

METaHPEAMETHbIe pe3y/jibTdTbl O0CBOE€HUSA OCHOBHOH 06pa30BaTe.l'le0ﬁ nporpaMmmabl

cpeAHero o0iero o0pa3oBaHusA JO/DKHBI OTPAXKaTh:

-yMeHHe CaMOCTOSITe/IbHO OTIpe/ieNIATh LieJIh CBOel JiesiTe/IbHOCTH, CTaBUTh U (POPMHPOBaTh 15
ceOst HOBbIe 3a7iaun B yueOe;

-yMeHHe COOTHOCUTb CBOY JIeHCTBUS C TVIaHUPYeMbIMU pe3y/ibTaTaMM, OCYLLeCTB/IATh KOHTPOJIb
CBOEM JiesaTeIbHOCTHU B MPOLiecce JOCTHKEHHs pe3y/ibTaTa, ONpeZesTh C1ocoObl AelCTBY B
paMKax Tpe//Io>KeHHbIX YC/I0BUM U TpeOOBaHM, KOPPeKTUPOBATh CBOU JIeHCTBUS B

COOTBETCTBHHU C I/I3MeHHI-0H_[61‘/JIC$I CHTyaHHEﬁ;



-yMeHHe CaMOCTOSITe/TbHO MPUHUMATh pellieHus], IPOBOJUThL aHa/lnu3 CBOeH /lesTe/TbHOCTH,
TIPUMEHSITb MeTO/IbI [T03HAHKS;

-BJ/IaJleHre HaBbIKaMU MT03HaBaTeIbHOM, yueOHO-HCCIeloBaTe/IbCKOM 1 TIPOEKTHOM
JesiTe/IbHOCTY;

-(opMUpoBaHUe MOHATUHHOTO arrapara. Y MeH’e C03/1aBaTh 000011eH s, yCTaHAB/IUBATh
aHaJIOTHH, KIaCcCU(UIIPOBATh , CAMOCTOSITE/TBHO BLIOMPATh OCHOBAHUS Y KPUTEPHH JIIsI
KJ/lacCU(UKaLy;

-yMeHUe yCTaHaB/IUBaTh MPUUUHHO-CJIeICTBEHHbIE CBSI3U , CTPOUTD JIOTUUECKOe pacCy KJeHue,
yMo3ak/aroueHue ( UHIYKTUBHOe, [ielyKTUBHOE U 10 aHa/IOTHK) U JieJlaTh BbIBOJbI;
-hopmMHUpOBaHMe KOMITETEHTHOCTH B 00/1aCTH UCITO/Tb30BaHUSI MH(POPMALIOHHO-
KOMMYHMKAIJMOHHBIX TEXHOJIOTUM;

-yMeHUe BUIeTh MaT 3aZiauy B KOHTEKCTe MPoOIeMHON CUTYalUd B IDYTUX JUCHUIUTAHAX, B
OKpY’Karolllel )KU3HY;

-yMeHHe CaMOCTOSITe/TbHO OCYIIeCTBIISATh MOUCK B Pa3/IMYHBIX UCTOYHUKAX, OTOOp, aHa/M3 ,
cUcTeMaTU3aLMIo U KlacCuUKaLyio HHPopMaLyy, HeoOX0AUMOM Ajis pellieHrs: MaT TipobJieMm,
TIpe/ICTaB/IsITh e€ B TIOHSATHON (hopMe, MPUHUMATh pellleHre B yC/IOBUSIX HEMOTHOW UTu
M30BITOYHOMN, TOUHOW WM BEPOSITHOCTHOW MH(MOPMAaIUK, KPUTHUECKH OL€eHUBATh U
WHTepIIpeTUpPOBaTh UH(OPMaLIUIO, TTOTyYaeMyt0 U3 Pa3/IMUHbIX UCTOYHUKOB,

-yMeHUe UCI0JIb30BaTh MaT CPe/ICTBA HArJIAAHOCTH (TpauKy, TabIuLIbl, CXeMbI) /s
WJTFOCTPALIUU, UHTEPIIPUTALIUY, apTyMeHTal1y;

-yMeHUe BbIJBUTATh TUTIOTE3bI TIPU PeIlieHnH 3aZiay, TOHUMaTh He0OXOAMMOCTb UX TIPOBEPKH;
-MIOHMMaHWe CYIIHOCTH aJrOPUTMHUYECKUX TIpeANyCaHuii W yMeHHe JeliCTBOBaTh

COOTBETCTBHH C MPeIA/I0OKEHHBIM d/ITOPHUTMOM;

B

— CaMOCTOATE/JIbHO OIlpefesdaTh Lie/id, 3d/4daBdTh IIdPpdMETPhI 1 KPUTEPHH, 10 KOTOPBIM MO>XHO

OTpe/iesuTh, UTO Lie/b JOCTUTHYTa;

— OLIeHMBAaTh BO3MOJKHBIE M0C/Ie/CTBUSA JOCTH)KEHUS [T0CTaB/IeHHOU Lie/IU B [1eITeIbHOCTH,
CcOOCTBEHHOM >KU3HU U )KU3HU OKPY KaloILMX JTt0/iel, OCHOBBIBAsICh Ha COOOpaXKeHUsIX STUKU U
Mopay;

— CTaBUTh U (HOPMYJTUPOBATh COOCTBEHHBIE 3a/jaul B 00pa30BaTeIbHOM /1eSITe/TbHOCTH U
JKU3HEHHBIX CUTYal[UsiX;

— OLIeHUBATb PeCypPChl, B TOM UKCJie BpeMs U [pyrye HeMaTepuaibHble Pecypchl, HeoOX0AuMbIe
JJ151 [OCTYDKEHUSI IOCTaB/IeHHOM Lie/iy;

— OpraHu30BbIBaTh 3()()eKTUBHBINA TTOMCK PECYPCOB, HEOOXOJUMBIX /TSI JOCTHKEHUSI
N0CTaBJ/IEHHOW LieNy;

— COTIOCTAaBJIATh MOJyUYeHHBIN pe3yJbTaT AeATe/IlbHOCTH C I0CTaBJIeHHOM 3apaHee 1ieblo;

— HaxO/JIUTb Y TIPUBOAUTL KPUTHUYECKHe apryMeHThI B OTHOLLIEHWU JAeUCTBUIN U CY>K[eHU!
Jpyroro; CriokOMHO ¥ pa3yMHO OTHOCUTBCSI K KpUTUUECKHUM 3aMeuaHUsIM B OTHOLLIEHUU

COOCTBEHHOTO CY)K/I€HUSI, paCCMaTPHBaTh X KakK pecypc COOCTBEHHOTO pa3BUTHS;



— BBIXO/JJUTD 33 paMKH yueOHOTO0 1pejMeTa U OCYIIeCTBIISATH L{e/IeHalpaB/IeHHbIN TOUCK
BO3MO>KHOCTeH /I/1s1 [IIMPOKOTO TiepeHoca CPe/ICTB U CIIOCOO0B JIeHCTBYS;

— TMIPU OCYILIeCTBIEHUU TPYTITIOBOM paboThI OBITH KaK PyKOBOJUTE/IEM, TaK M YWIEHOM KOMaH/Ibl B
pa3HbIX posisAX (reHepaTop uzeu, KpUTHK, UCTIOJTHUTE/Tb, BbICTYNAIOLIWN, SKCIEePT U T.[.);

— KOOP/IMHUPOBATh U BBITIO/HATH PA0OTY B YC/IOBUSIX PeasibHOTO, BUPTYabHOTO U
KOMOMHVPOBAHHOI'O B3aUMO/IeCTBUS;

— pa3BepHYTO, JIOTUUHO U TOUHO W3/1araTb CBOIO TOUKY 3PEHUS C MCI0/Ib30BaHMEM a/leKBaTHbIX
(YCTHBIX ¥ IMCbMEHHBIX) S3bIKOBBIX CPeJCTB;

— pacrno3HaBaTh KOH(/IMKTOTeHHble CUTYallUY U NpejoTBpalljaTh KOH(MIUKTHI 10 UX aKTUBHOU
¢asbl, BEICTpPauBAaTh /Ie7I0BYI0 M 00pa30oBaTe/bHYI0 KOMMYHUKALWIO, U30erast TMUHOCTHBIX

OLIeHOYHBIX CY>K/I€HUM.

IIpegMeTHbIe pe3y/IbTaThl OCBOGHHS OCHOBHOM 00pa3oBaTe/IbHOW MPOrpamMMbl CpefHero
001Iero o0pa3oBaHMA:

Pe3ysibTaThl yryIy0/IEHHOTO YPOBHSI ODUEHTHPOBAHBI Ha TIOJyYeHWe KOMITETEHTHOCTEH ist
Toc/ieiyroIel podeccoHaIbHOM /IesTeTbHOCTH KaK B paMKax JaHHOW MpegMeTHON 00/1acTH,
TaK U B CMEXXHBIX C Hell 06/1acTsx. DTa rpyIina pe3y/ibTaToB Mpe/roJiaraeT:

— OBJIafleHHe K/IHOUeBbIMU TOHSATUSIMHM U 3aKOHOMEDHOCTSIMU, Ha KOTOPBIX CTPOUTCS JlaHHAasi
npeMeTHasi 00/1aCTh, pacrio3HaBaHWe COOTBETCTBYIOIIMX WM TIPU3HAKOB W B3aUMOCBsI3eH,
CIOCOOHOCTh JIEMOHCTPUPOBATh Pa3/IMUHbIe MOAXOAbI K U3YUEHUIO SIBJIEHUH, XapaKTePHBIX /IS
M3yJyaeMoi npeMeTHOM 001acTu;

— yMeHHe pellaTb KaK HEKOTOpble TMpaKTHYyeckue, TaK M OCHOBHble TeOpeTUuUecKHe 3ajaud,
XapaKTepHbIe /IJIs1 KCII0/Ib30BaHKsI METOZIOB M MIHCTPYMEHTapusl JaHHOU TIpeZIMeTHOU 00/1aCcTH;

— Ha/WuWe TIpeJCTaB/eHWd O [JaHHOH TpegMeTHOM 00/7acTH Kak I[eJIOCTHOM Teopuu

(COBOKYITHOCTH TeopHii), 00 OCHOBHBIX CBSI35IX C MHBIMU CME>KHBIMHU 00J1aCTIMU 3HAaHUM.

HPEAMETHLIE pe3y/jabTaThbl «MaremaTHuka: anreﬁpa M Hd4ad/ld MaTeéMaTH4YeCKoro aHajau3a,

reoMeTpus»
Yr1y6/1eHHBIH YPOBeHb
«CHucTeMHO-TeopeTHUeCKHEe pe3y/ibTaThl»
Paszpen BbINyCKHUK Hay4YUTCH BbINyCKHUK IOJIy4YUT BO3MOXKXHOCTH
HAY4YUThCA
Henu sl yCrielHoro npojo/rKeHust Jlnsi obecneueHust 603MoHCHOCMU
0CBOEHMA obpa3oBaHusi YCnewHo20 npooodiceHust 06pazo8aHus
npeaMera T10 CreLjuaabHOCTAM, CBSI3aHHBIM C no cneyuaabHOCMAM, C8A3AHHbIM C
MPUKJ/IAJHBIM MCII0/Ib30BaHUeM ocyujecmeneHuem Hay4yHol u
MaTeMaTUK1 uccne0o8amenbCKol OesimeslbHOCmu 8
obsacmu MamemamuKu U CMeXCHbIX
HayK
TpeGoBaHus K pe3y/bTaTam
D/1emeHmbl - CB000JHO OMeprpoBaTh - orepupoBAdms MoOHAMUEM
meopuu TTOHATHAMU: KOHEYHOE ornpefesieHuUs, 0CHOBHbIMU BUAAMU
MHOJcecme u MHO>XeCTBO, 3J/IeMeHT Onpe.qef,eHuu", OCHOBHbIMU BUAAMU




Mamemamuuec
KOl /102UKU

MHO>KeCTBa, MOJJMHOKeCTBO,
riepeceueHuie, 06beMHEeHNE U
Pa3HOCTb MHOXXeCTB, UMCJ/IOBbIE
MHO>XeCTBa Ha KOOpWHATHOM
TIPSIMOM, OTPe30K, UHTepBaJl,
TIOJTyUHTepBaJl, IPOMEeXKYTOK C
BBIKOJIOTOM TOUKOI,
rpaduyeckoe mnpe/icTaB/ieHHe
MHO>KeCTB Ha KOOP/IMHATHOU
TJIOCKOCTH;

- 3a/laBaTb MHOXXeCTBa
riepeuncieHreM U
XapaKTepUCTUUeCKUM
CBOMCTBOM;

- OMnepupoBaTh MOHSATUSIMU:
yTBep>K/jeHHe, OTpULlaH1e
yTBEPKeHUsl, UCTUHHbIE U
JIOXKHbIe YTBepXK/1eHUs, TIPUUMHA,
Clie/ICTBUE, YaCTHBIN C/lydyan
00I11ero yTBEP)KIeHUS,
KOHTpIIpHMeD;

- TIpOBepSThb MPUHA/IIE)KHOCTh
3/IeMeHTa MHOECTBY;

- HaxOJWTh TiepeceueHue U
00beIMHeH e MHOYKECTB, B TOM
yKCJIe Npe/CTaB/IeHHbIX
rpaduuecky Ha UKCIOBOM
TIPSIMOM M Ha KOOPAWHATHOU
TJIOCKOCTH;

- TIPOBOJIUTH JlOKa3aTe/bHbIe
paccy>kJeHust i1 000CHOBaHUS
VCTUHHOCTH YTBEPIK/IeHHM.

B nogcedHegHoll JcU3HU U npu
usyueHuu opyaux npeomemos:

- WCIO/Ib30BaTh UHC/IOBbIE
MHO>XeCTBa Ha KOOpJWHATHOM
NIPSIMOY Y Ha KOOPJJMHAaTHOU
TJIOCKOCTH [I7Isl OTIMCAHUSsT
peasibHBIX TIPOL[ECCOB U SIBJIEHU;

- TIPOBOJIUTH JlOKa3aTe/bHbIe
paccy/ieHusl B CUTYyaLUsIX
TOBCeJHeBHOM >KU3HU, TIPU
pellieHrH 3a/jau U3 JpPYyTUx
TipeJIMeTOB

meopem;

- MMOHUMAMb Cymb KOCBEHHOIO
AoKazamesibCmBa;

- ofepupoBamMb NMOHAMUSAMU
C4YemHOro u HecHemHoro
MHO>XecmBa;

- MpuUMeHsMb Memoy,
MamemMamuyeckoU UHAYKLUU A5
npoBeAeHuUs paccy>xkaeHud u
AoKazameib.CmB U Mpu peLueHuu
3a4au.

B nogcedHesHoll HCU3HU U Npu U3yyeHuu
Opyaux npeomemos:

- UCMo/s1Ib30BAMb Meopemuko-
MHO>KeCmMBEeHHbIU 53bIK U A3bIK
JIOFUKU AJ18 ONUCAHUS peasibHbIX
npoLeccoB U aBaeHul, npu
peLueHuuU 3a4a4 Apyrux y4ebHbIx
npeamemon

Yucna u
eblpajiceHust

- CB000JHO OMeprpoBaTh
TIOHSATHAMM: HaTypa/ibHOE YHCIIO,
MHOYKECTBO HaTypa/IbHbIX UKCEJ,
1[€/10€ YKC/I0, MHOKECTBO LIe/IbIX
yrces1, 0OLIKHOBEHHast JpOOb,
JecaTUUHast Apobb, CMeIlIaHHOoe
YKCJI0, palfiOHAIbHOE UKCJIO,
MHOYKECTBO parjOHa/TbHBIX
yKCe1, UppPalMOHAIbHOE YUCIIO,
KOpPEeHb CTeTIeHH N,
JIeiICTBUTEJILHOE UKCJIO,
MHOKECTBO [IeHiCTBUTE/TLHbIX
yKCes1, TeOMeTprUIecKast
WHTeprpeTalysl HaTypalbHbIX,

- cB0o60OHO onepupoBaMb
YUC/I0BbIMU MHO>KecmBamu npu
peLleHuuU 3aaa4;

- MOHUMAMb MNPUYUHbI U OCHOBHbIE
ugeu pacLuupeHus Yuc10BbIX
MHO>Kecms;

- BJGAemb OCHOBHbIMU MOHAMUSMU
meopuu geAuMocmu npu peLueHuu
CMaHaapmHsbIx 3a4a4

- uMemsb 6a3oBble npeacMaBaeHUs O
MHO>KeCcmBe KOMI/IEKCHbIX YUCe;

- ¢BOBGOAHO BbINOJIHAMb
mo>KecmBeHHble Npeobpa3oBaHus




Lle/TbIX, paljuOHaIbHbIX,
JeMCTBUTE/TbHBIX UKCeTT;

- TIOHUMAaTb U OOBSCHSTH Pa3HUITY
Me)Ky TTO3ULIMOHHOMW U
HETO3UI[MOHHOM CUCTeMaMu
3aruCH YKcerT;

- NepeBOJUTb UMC/ia U3 OHOU
CUCTeMbI 3arucH (CUCTeMbI
CUMCJIeHUs]) B [IPYTYIO;

- JIOKa3bIBaTh U UCTIOb30BaTh
TIPU3HAaKU JIeIMMOCTUA CyMMBbI U
TIPOU3Be/IeHUsI TIPH BBITIOJTHEHUHU
BBIUMC/IEHUM U pellieHrH 3a/iay;

- BBITIOJIHATH OKPYTJIeHUE
paloHaIbHbIX U
MppaLMOHAIBHBIX YKCe C
3a/laHHOM TOUHOCTBIO;

- CpaBHUBATh JIeHCTBUTE/bHbIE
yKc/ia pa3HbIMU CIIOCOOaMU;

- yTOpSJOYMBaTh YKUCIA,
3arvcaHHble B BU/JIe
OOBLIKHOBEHHOM U JIeCITUUHOM
npobu, uncsia, 3anvcaHHble C
WCTI0/Tb30BaHUEM
apu(pmMeTUUeCKOro KBaJJpaTHOTO
KODHSI, KOPHel cTerieHH 0oJIbIe
2;

- Haxoguth HOZl u HOK pa3HbiMu
crocobamMu 1 UCIo/b30BaTh UX
TIpY peLleHry 3a/1ay;

- BBIMOJIHAThH BBIYMC/IEHUS U
1ipeoOpa3oBaHus BEIpAKEHHH,
cofiep Kalux JeHlCTBUTE/IbHbIe
YKCsia, B TOM UKC/ie KOPHU
HaTypa/bHbIX CTeTleHel;

- BBITIOJIHATD CTaHZAPTHbIE
TOXK/|eCTBEHHbIE
ripeoOpa3oBaHus
TPUTOHOMETPUUECKHUX,
norapupMUUecKuX, CTereHHbIX,
MppaLMOHA/IbHBIX BbIpaXKeHUM.

B nogcedHesHoll JHcU3HU U npu
uzyueHuu opy2ux npeomemos:

- BBITIOJIHAT U OOBSICHSTH
CpaBHeHUe pe3y/bTaToB
BBIUMC/IEHU TIPY PellleHnH
MpaKTUYeCKUX 3ajjay, B TOM
yKcsie pUOIKeHHbIX
BBIUMC/IEHUM, UCTI0/Ib3Ysl Pa3Hble
C1IocoObl CpaBHEHHH;

- 3anucChiBaTh, CDaBHUBATh,
OKDYTJISITb YUC/IOBbIE JIAHHbIE
peasibHbIX BeJTMUKH C
WCTIO/Ib30BaHNEM Pa3HbIX CUCTEM
v3MepeHus;

- COCTaBJ/AThb U OL|eHUBaTh
Pa3HBIMU CII0COOAMU UHC/IOBBIE
BBIPa)KEeHUSI TP pellieHUH

MmpuroHoMempu4eckux,
siorapudmuyeckux, cmeneHHbIX
Bblpa>keHuu;

Baagems ¢popmysioti BUHoma
HbromoHa;

npuMeHsiMb Npu pelleHuU 3aaa4
meopeMy 0 JIUHEeUIHOM
npeacmasaeHuu HO/,;

npuMeHsMb Npu peLleHuu 3aaa4
Kumatickyto meopemy 06
ocmamekax;

npuMeHsmMsb Npu peLleHuu 3aaa4
Manyo meopemy ®epma;

yMemb BbIMOJIHAMb 3AMucCh YUC/A B
MO3ULUOHHOU cucmeme CcHUC/IeHUs;
npuMeHsSMb Npu peLueHuU 3a4a4
meopemuKo-4uc/ioBble pyHKLUU:
4uc/10 U cyMMma genumened,
PyHKUUO dlinepa;

npuMeHsMb Npu pelleHuU 3a4a4
uenHble apobu;

NpUMeHsSMb Npu peLueHuu 3a4a4
MHOro4/1eHbl ¢ geticmBumesibHbIMU
U UesibiMu KoagppuuueHmamu;
B/1Ialemb MOHAMUSIMU MPUBOAUMbIL
U HernpuBoAUMbILU MHOIOY/1eH U
MPUMeHSMb UX Mpu peLleHuu
3aaa4;

npuMeHsiMb Npu pelleHuU 3aaa4
OcHOBHY0 meopeMy anrebpoi;
npuMeHsMb Npu pelleHuu 3aaa4
npocmedlituue pyHKLUU
KoMnaekcHol nepemMeHHoU KAk
reomMempuydeckue rnpeobpasoBaHUS




MpaKTUUeCKUX 3a/iau 1 3a/iau u3
JPYTUX yueOHbIX MIPeJMeTOB

YpaeHeHus u
HepaeeHCcmea

CB0OOZHO OTIepUPOBaTh
TIOHSITUSIMU: ypaBHEHUE,
HepaBeHCTBO, pAaBHOCU/IbHbIE
ypaBHEHUsI ¥ HepaBeHCTBa,
ypaBHeHHUe, SIBJISIOIIeecst
C/IeZICTBHEM JIDYTOTO YPaBHEHUS,
ypaBHEHWUsl, PABHOCH/IbHbIE Ha
MHOKeCTBe, paBHOCHU/IbHbIE
rpeoOpa30BaHus ypaBHEHU;
pelaTh pa3Hble BU/bI ypaBHEHUN
Y HepaBeHCTB U UX CUCTEM, B
TOM YKCJIe HEKOTOpbIe
ypaBHeHUs1 3-U U 4-i1 CTerneHew,
IpOOHO-palMOHa/IbHbIE U
VppaLMOHa/TbHbIE;

OBJIaZIeTh OCHOBHBIMU THUTIAMU
T0Ka3aTe/bHbIX,
norapumMuuecKux,
MppaIrMoHa/IbHBIX, CTEIIEHHBIX
ypaBHEeHUI 1 HePaBeHCTB U
CTaHJAPTHBIMH METOJJAMH UX
pelleHid ¥ PUMEHSITh UX TIPU
pelLeHuH 3a7ay;

TIPUMEHSTh Teopemy besy K
pelleHrI0 ypaBHeHNH;
NIpUMeEHSITH TeopeMy Bueta zijist
pelleHNst HEKOTOPBIX YPaBHEHUH
CTeTleHH Bblllle BTOPOM;
TOHUMATh CMBICJI TEOPEM O
PaBHOCUJIbHBIX U
HepaBHOCHU/TbHBIX
1peoOpa3oBaHUsAX YPaBHEHUH U
YMeTb UX JI0Ka3bIBaTh;

B/Ia/IeTh METOJJaMU PellleHust
ypaBHEHH, HEPaBeHCTB U MX
CUCTeM, yMeTb BbIOMpPAaTh MeTO/
peliieHust 1 0OOCHOBBIBATb CBOM
BBIOOD;

WCTI0/Ib30BaTh METOJ] MHTEPBAJIOB
JUIs1 pellleHrs] HepaBeHCTB, B TOM
yucsie APOOHO-PAL[MOHATBHBIX U
BKJTIOUAIOIUX B Ce0st
VpparyioHa/TbHbIE BBIPAYKEHMUST;
pelarh anredpanyeckue
ypaBHEHHsI ¥ HepaBeHCTBA U UX
CUCTeMBI C TTapaMeTpaMu
asrebpanueckuM ¥ rpauuecKum
MeTOZ.aMHu;

B/IaJIeThb Pa3HBIMU METO/IaMH
Jl0Ka3aTebCTBa HEPaBeHCTB;
pelaTh ypaBHEHHUS B I[€JIbIX
yKciax;

1300pa’kaTh MHO>KECTBA Ha
TJIOCKOCTH, 3a/laBaeMble
ypaBHEHHUSIMU, HEpAaBeHCTBAMH U
WX CUCTEMaMH;

c80600HO onpedesimb mun u
8blOUpaMb Memoo peuleHust
nokasamesnbHbIX U
fnoz2apugmuueckux ypasHeHull u
HepaseHCcM8, UpPayUuOHAAbHbIX
ypaeHeHull U HepageHcma,

mpuecoHomempuyecKux ypaeHeHuﬁ u

HepaeeHcms, ux cucmem;
€800600HO pewiamb cucmembl
/UHelIHbIX YpagHeHull;

pewamb OCHO8Hble Munbl
YpagHeHUll U HepaseHCcme ¢
napamempamu;

NpUMeHsiMb NpuU pewleHuu 3a0au
HepaseHcmea Kowu —
Bynskoeckozo, bepHy/niiu;

umemb npedcmae/neHue o
HepageHCmeax Mexicoy CpeoHuUMU
CmeneHHbIMU




CBOOO/IHO MCI0JTb30BaTh
TOXK/I€CTBEHHBIE
ripeoOpa30BaHusI TIPU PeIIeHUH
ypaBHEHUM 1 CUCTeM ypaBHeHUi

B nogcedHesHoll JcU3HU U npu

usyueHuu opyaux npeomemos:
COCTAaBJISATh U pellaTh
ypaBHeHMs, HepaBeHCTBa, UX
CUCTeMbI TIPY pelLleHrH 3a/a4
JpyTUX yueOHbIX TIPeIMeTOB;
BBITO/THATD OLIEHKY
npaB/o10/100us pe3ysibTaToB,
T10JIyyaeMbIX TIPY peLleHrnn
pa3/IMuHbIX ypaBHEHUH,
HEepPaBeHCTB U UX CUCTeM MpU
pelleHnH 3a/iau IPYTUX yueOHbIX
TpeJMeTOB;

COCTaBJIATh U pelllaTh YPaBHEHUs
Y HepaBeHCTBa C rapaMeTpaMu
TIpY pelleHry 3a/1au JPyTUX
yueOHBIX TIPeIMEeTOB;
COCTaBJIATh YPaBHeHHe,
HEepaBeHCTBO WK UX CUCTEMY,
OTMCHIBAIOLIHE PeasTbHYI0
CUTYaLUIO WU TIPUKJIa/IHYHO
3ajiauy, UHTePIPeTUPOBaTh
T0JTyueHHbIe pe3y/IbTaThl;
WCTI0/Tb30BaTh MPOrpaMMHbIe
Cpe/iCTBa NpY peLleHrnn
OT/e/TbHBIX K/IAaCCOB YPaBHEHHU M
Y HepaBeHCTB

DyHKYuu

BageTb MOHATUSIMU:
3aBHCUMOCTb BeJIMUWH, QyHKIMS,
apryMeHT Y 3HaueHue QyHKIUH,
00/acTh omnpe/iesieHus U
MHOXXeCTBO 3HaueHUH hyHKIIUHU,
rpauK 3aBUCMMOCTH, TpapuK
byHKIMM, HYTU GYHKLIWAU,
TIPOMEXXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHue Ha YMCIOBOM
MPOMeXXyTKe, yObIBaHUE Ha
YKCJIOBOM TPOMEXYTKE,
HanOoJbllee ¥ HaMeHblIIee
3HayeHHe PyHKI[MHU Ha YHCTIOBOM
TIPOMEXXYTKe, TlepruojuuecKas
(byHKLYS, TIepro/, YeTHasi U
HeueTHasi (PyHKLUH; yMeThb
TIPUMEHSITh 3TH TTOHSATHUS TIPU
pelleHUH 3a/iay;

BJI/IeTh TTOHATHEM CTeTleHHast
(byHKLYS; CTPOUTH ee rpaduK 1
yMeTb NIPUMEHSITb CBOWCTBA
CTerneHHOW (YHKLIMU MPU
pelleHnH 3a/iau;

BJIa/IeTh TOHATUAMU
ToKa3aresbHast QyHKLWS,
9KCTIOHEHTa; CTPOUTh UX
rpadMKu U yMeTb IPUMEHSITh

B/Iaemb NMoHImMueM acumMrnmomel
U yMemb ero npumMeHsms npu
peLlueHuuU 3a4a4;

MPUMEHSIMb MemMo/bl peLueHus
npocmeldiiux augppepeHLUanbHbIX
ypaBHeHul rnepBoro u BMoporo
nops/iIkoB




CBOMCTBA T0Ka3aTe/bHOU
(yHKLMM NpY peLleHuH 3a/1ay;
BJIa/leTh MIOHATHEM
norapudmMuueckasi GyHKLIS;
CTpOUTH ee rpaduK U yMeThb
TIPUMEHSITb CBOMCTBA
norapupmuueckor GyHKLMN NpU
pellieHry 3a/1ay;

BJIaZIeTb TIOHATUSIMU
TPUTrOHOMeTpUuecKre (QyHKLIY;
CTPOUTH UX TpadvKu U YMeThb
TIPUMEHSITb CBOMCTBA
TPUTOHOMETPUUECKUX (PYHKIIUI
TIpY pellieHry 3a/iay;

BJIaJieTh TIOHSATHEM oOpaTHast
(yHKLMS; TPUMEHSTDb 3TO
TIOHSATHE TIPU pellieHUH 3a/ay;
TIPUMEHSTD MDY pellleHrH 3a/au
CBOWCTBA (PYHKLIMI: UETHOCTb,
MepUOJUUHOCTb,
OrpaHUYeHHOCTh;

TIPUMEHSTD MDY pellleHrH 3a/au
ripeoOpa3oBaHus rpavKoB
yHKIMH;

BJIa/IeTh TOHATHUSMU UMC/IOBast
1oC/Iel0BaTeIbHOCTh,
apudmeTuueckas u
reoMeTpuUuecKast Iporpeccusi;
TIPUMEHSITh MPU PellieHUH 3a/1au
CBOMCTBA Y MPU3HAKK
apumeTUUeCKOU U
reoMeTpHUUYeCcKOl TpOrpeccuii.

B nogcedHegHoll JcU3HU U npu

uzyyeHuu opyaux yueOHbIX
npeomemos:

onpejie/isiTh 110 rpadkam 1
WCII0/1b30BaTh /IJisl pellieHust
TIPUKJIA/IHBIX 3a/la4 CBOMCTBA
peasibHbIX MPOLIECCOB U
3aBUCUMOCTeH (Haubosblilve U
HavMeHbIIIMe 3HaueHus,
TIPOMEeKYTKU BO3paCTaHUs U
yObIBaHUs (DYHKIIWY,
TIPOME’KYTKU 3HAaKOTIOCTOSIHCTBA,
ACHMIITOTBI, TOUKH Ieperuoa,
repuo/ 1 T.11.);
HMHTEepPIpeTUPOBaTh CBOWMCTBA B
KOHTEKCTe KOHKPeTHOU
MPaKTUUeCKOW CUTYyaluy;.
onpejiensiTh 10 rpadrkam
MIPOCTeMIIINe XapaKTepUCTUKN
TIepUo/JUUeCKUX MPOLeCCOB B
010/I0THH, SKOHOMHUKE, MY3bIKE,
PaJIMOCBs3U U JIp. (aMIIUTY/a,
Mepuo/ U T.11.)

DnemeHmbl
Mamemamuuyec
K020 aHaausa

BriazieTh MoHsATHEM GeCKOHEUHO
yOBbIBatoIIasi reoMmeTpuyeckKast
TIPOTPECCHsi U YMETh TIPUMEHSITh

€80000HO 81a0emb CMAHOAPMHbIM

annapamom mMamemamuueckoz20
aHanu3a 0418 8blyUCAeHUS




€r0 IPH pelleHnH 3a/1au;

- TIDUMEHSITh [ijis PellieHus 3aJau
TEOPUIO TIPe/IeJOB;

- BJIa/IeTh MOHATHUSIMU O@CKOHEUHO
Oosbivie ¥ OECKOHEUHO MaJbie
YKCJIOBbIE T10C/Ie/I0BaTeTbHOCTU
Y YMeTh CDAaBHMBATh OECKOHEUHO
HosibIie ¥ 6@CKOHEYHO MaJibie
10C/Ie/I0BaTe/TbHOCTH;

- BJIaJIeTh MOHATHSMU:
MPOM3BO/IHAsI PYHKIIUU B TOUKE,
npou3Bo/iHask QyHKLIUY;

- BBIUHCJISATH MIPOU3BO/IHbIE
371eMeHTapHbIX QYHKLUN U UX
KOMOWHAIHIA;

- HWcCIefoBaTh PYHKIWHM Ha
MOHOTOHHOCTb U 9KCTPEMYMBbI;

- CTpOUTb rpadMKu U IPUMEHSITh K
PELIeHHIO 3a/]a4, B TOM UHCJIE C
TlapaMeTpOM;

- BJIaJIeTh MTOHATHEM KacaTe/bHasi
K rpaduKy GyHKLIMU U YMeTb
TIPUMEHSITh €T0 TIPH PeIlIeHU!
3ajiau;

- BJIA/IeTh MOHITUIMU
riepBoobpa3Has QyHKIHS,
orpe/ie/IeHHbIA UHTerpart;

- TIpUMeHSITh TeopemMy HbroTOHa—
JlelibHMIIA U ee CJIeICTBUS JI/Ist
pelLleHUs 3a/jau.

B nogcedHegHoll JHcU3HU U npu
uzyyeHuu opyaux yueOHbIX
npeomemos:

- pellaTh MPUKJIaZHbIe 3a/jaud U3
6uosioruu, GU3NKKU, XUMUH,
9KOHOMMKH U IPYTUX
TIPeIMETOB, CBSI3aHHBIE C
WCC/IeIoBaHUEM XapaKTepPUCTHK
TIPOLIECCOB;

- WHTeprpeTUPOBaTh MOTyYeHHbIe
pe3y/bTaThl

Npou36800HbIX (PyHKYUU OOHOL
nepemeHHoll;

€800600HO NpuMeHsiMb annapam
mamemamu4ecko20 aHausa o/
uccnedoeaHust hyHkyuti u
nocmpoeHus 2pagukos, 8 mom
uucae uccned0o8aHus Ha
8bINYK/A0CMb;

onepupogamb NOHSIMueM
nepgoobpasHoli pyHkyuu 01
pelueHus 3adau;

08/1a0emb OCHOBHbIMU C8E0eHUSIMU
06 uHmeepane Hbtomona—/lelibHuya
u e20 npocmetiliux NPUMeHeHUSsIX;
onepupogamb 8 CMAaHOAPMHbIX
cumyayusix Npou3800HbIMU 8bICWIUX
nopsioKos;

yMemb NpUMeHsimb NpU pewleHuu
3a0au ceolicmea Henpepbl8HbIX
chyHKyu;

yMemb NpUMeHsiMb NpU pewleHuu
3adau meopembl Beliepwumpacca;
YMemb 8bINOHAMb NPUOAUNCEHHBIE
8bluucaeHUs1 (Memoobl peweHust
YpasHeHuil, 8bIUUCAEHUS]
onpeoeneHHO020 UHmMe2pana);
yMemb NpUMeHSIMb NPUNOHCEHUE
Npou3800HOI U ONpedeeHHO20
UHMe2pana K peweHuio 3a0au
ecmecmeo3HaHusl;

8/1a0emb NOHAMUAMU 8Mopas
Npou3800HAs, 8bINYKAOCMb 2papuka
¢yHKyuu u ymems uccaedosamnb
¢yHKyutO Ha 8bInyK10CMb

Cmamucmuka
u meopusi
eeposimHocmelti
, /102UKa U
KoMOuHamopu
Ka

- OnepupoBaTb OCHOBHBIMU
ornuvcaTe/TbHbIMU
XapaKTepUCTUKaMU UKCII0BOT0
Habopa, TIOHSITHEeM reHepabHast
COBOKYTIHOCTb U BBIOOPKOM U3
Hee;

- OMepupoBaTh MOHSATUSIMHU:
YacToTa ¥ BepOSITHOCTb COOBITHS,
CyMMa Y TIpor3BejieHre
BEpOSITHOCTEM, BEIUMCIISTh
BEPOSITHOCTU COOBITHI Ha OCHOBE
Mo/icYeTa Ynciia UCX0Z0B;

- B/aJieTh OCHOBHBIMHU MTOHATUSMU
KOMOWHATOPUKU U YMEThb UX
TIPUMEHSTD TIPU pellleHrH 3a/iay;

- WMeTh INpe/iCTaBIeHue 00
OCHOBax TeOpUH BePOSTHOCTEN;

umMems npeacmassieHUe o
ueHmpaaebHou npeaesibHoU
meopeme;

umMems npeacmassieHUe o
BbI6BOPOYHOM KO3pPuLueHme
Koppenauuu u uHetHouU
perpeccuu;

umMems npeacmassieHUe o
cmamucmud4ecKux ruriome3sax u
npoBepKe cmamucmu4eckoli
ruriome3sl, 0 Cmamucmuke
Kpumepus U ee ypoBHe
3Ha4umocmu;

uMems npeacmassieHuUe o CBs3U
3MIMUPUYECKUX U meopemu4ecKux
pacnpeneneHul;




- HMeTb Ipe/iCTaB/eHue 0
JVICKPeTHBIX U HellpepbhIBHBIX
CIy4YalHbIX BeJIMUMHAX U
pacripe/ie/ieHusiX, 0
HEe3aBUCUMOCTH CJIy4alHbIX
BeJIMYMH;

- HMeTb Ipe/iCTaB/eHue 0
MaTeMaTHUeCKOM OKUIaHUH U
JMCIIePCHY C/TyYaiiHbIX BeTUUYMH;

- WMeTb Tpe/iCTaB/IeHHe O
COBMECTHBIX pacIipe/ie/IeHUsIX
C/TyualiHbIX BEJTMUMH;

- TIOHMMAaTh CyThb 3aKOHA OOJIBILINX
yrices ¥ BLIDOPOYHOTO MeTo/ia
V3MepeHus BepOSITHOCTel;

- WMeTb Tpe/iCTaB/IeHHe O
HOpPMaJIbHOM pacIipe/ie/ieH|uH U
nprMepax HOpMaJslbHO
pacripeieJieHHbIX C/TyYalHbIX
BeJIMYMH;

- HMeTb Ipe/iCTaB/IeHue 0
KOPPeJISILUM CITyYalHbIX
Be/IMUMH.

B nogcedHesHoll JHcU3HU U npu
uzyueHuu opy2ux npeomemos:

- BBIUMCJ/IATB WK OL|eHUBATh
BEPOSITHOCTH COOBITUH B
peanbHOU »KU3HU;

- BBIOMpATh MeTO/bI MOIXO/SIIIEr0
Tipe/icTaBIeHus 1 00paboTKH
JAHHBIX

umMems npeacmassieHUe o
Ko/upoBaHuU, ABoUYHoOU 3anucu,
ABOUYHOM JlepeBe;

B/1a/lemb OCHOBHbIMU MOHSIMUSIMU
meopuu rpagos (rpag, BepLUuHa,
pebpo, cmeneHb BepLLUUHbI, Nymb B
rpace) u ymems npuMeHsimb ux
npu peLleHuUuU 3a4a4;

uMemsb npeacmassieHUe O AepeBbax
U yMemb NpuMeHsmb npu peLueHuu
3aaay4;

B/1Id4emb MOHSIMUEM CBSI3HOCMb U
yMemb npuMeHsiMb KOMMNOHEHMb
CBSI3HOCMU Mpu peLueHuU 3a4a4;
yMemb OCyLLLeCmBAsSIMb Mymu o
pebpam, obxoakl pebep u BepLUUH
rpada;

umeme npejacmasieHue o6
30/1epoBOM U raMuJisMOHOBOM
nymu, umMems rnpejacmasjeHue o
mpyAHOCMU 3a4a4U HaxXoX<aeHus
ramu/iLmoHoBaA Nymu;

81a0emb NOHAMUSIMU KOHeUHble U
CUemHble MHOMCecmea u ymemsn ux
NpUMeHsimb NpuU pewleHuu 3adau;
yMemb NpUMEHSIMb Memoo
mamemamuyeckoll UHOYKYuu;
yMemb NpUMEHAMb NPUHYUnN
Jupuxne npu peweHuu 3a0au

Texkcmosble
3adauu

- Pemuats pa3Hsble 3aziauu
TIOBBIIIIEHHOW TPY/IHOCTH;

- aHa/JM3MPOBaTh YC/IOBHe 3a/jauH,
BbIOMPATh ONTUMAaJTBHBINA METO[
pelLlieHNs 3aJjauu, pacCMaTpyBast
pa3/InyYHbIe METO/Ib;

- CTPOMTb MO/IeJIb PellleHust
3ajlauM, TPOBO/IUTh
JloKa3aTresbHbIe PacCy’KeHu sl
TIPU PellleHnH 3a/iaui;

- pemIaTth 3ajauM, TpeOyroIme
repebopa BapUaHTOB, TTPOBEPKU
yCJIOBUM, BBIOOPA OMTUMAaILHOTO
pe3y/bTara;

- aHa/JM3UpOBaTh U
HMHTEPIPeTUPOBATh TOTyYeHHbIE
pellieHNsI B KOHTEKCTe YCIOBUSI
3ajlauu, BLIOUPATH PeIleHus], He
TIPOTUBOpeYall[iie KOHTEeKCTY;

- TI€PEeBOJIUTH MPH PeIIeHUH
3a/1aur UH(MOPMaI[UIO U3 OJTHOM
(hopMBI 3aITUCH B IPYTYIO,
WCTIO0/b3Ys TP He0OXO0JUMOCTH
CXeMbl, TaO/MULIbI, TPadUKH,
JiarpaMMel.

B nogcedHesHoll JicU3HU U npu
u3yueHuu opyaux npeomemos:




peliaTh NpakTU4ecKue 3a/jauu u
3a/lauy M3 JPYTUX MpeMeTOB

I'eomempus

BrasieTb reoMeTpuueCcKUMU
TIOHSATUSIMU TIPU PeLlieHUH 3aziau
Y TIPOBeJIeHUM MaTeMaTHyeCKUX
pacCy>K/1eHU;

CaMOCTOSITe/ILHO
(hopMyIMpOBATh OTIpe/ieIeH s
reoMeTpuuecKux Guryp,
BBI/IBUTATh TUTIOTE3bI O HOBBIX
CBOMCTBAX U MpH3HAKaX
reoMeTpyuuecKux Guryp u
000CHOBBIBaTh U/IM OTIPOBEPTaTh
1x, 060011aTh WK
KOHKDEeTU3HPOBAaTh Pe3y/IbTaThl
Ha HOBBIX KJlaccax ¢uryp,
TPOBO/UTH B HEC/IOXKHBIX
cnyvasix Kaaccudukalyo Guryp
T0 pa3/IMYHbIM OCHOBaHUSIM;
WCCJIe/IOBaTh UepTeXKH, BK/IIOUast
KOMOUHAIMK (GUryp, U3BJeKaTh,
WHTEPIPeTUPOBAaTh U
rpeoOpa30BbIBaTh MHGOPMAILIUIO,
Tipe/ICTaB/IeHHYO0 Ha YepTerkax;
peliiaTth 3a/jauu
reoMeTPUUEeCKOro COo/iepKaHusl, B
TOM UHCJie B CUTYaLMsX, KOT/Ia
aJITOPUTM DellleHus He Crie/lyeT
SIBHO U3 yCJIOBUSI, BBITIO/IHSTh
HeoOX0IUMbIe /IJIs1 pellieHusT
3a/lauu JOTIO/THUTEe TbHbIe
TIOCTPOEHUsI, UCC/IeOBaTh
BO3MOXXHOCTh TIPUMEeHeHUsI
TeopeM U GOPMYJT Jisl PellieHust
3ajau;

yMeTb (hOpMy/IMpOBaTh U
J0Ka3bIBaTh reoMeTpuuecKue
YTBEpXKIeHUSs;

BJIaZIeTb TIOHATUSIMU
CTepeoMeTpHUU: TPU3Ma,
rapa’suiesienure]j, MipaMuza,
TeTpasip;

HMEeTb Tpe/ICTaB/IeHHs 00
aKCHMoMax CTepeoMeTpUU U
C/Ie[ICTBUSIX U3 HUX U YMETh
TIPUMEHSITh UX TIPU PellieHu!
3ajau;

yMeTb CTPOUTh CeUeHust
MHOTOTPaHHUKOB C
WCTIO/Tb30BaHUEM Pa3/InYHbIX
METO/IOB, B TOM UHCJIe U MeTo/ja
C/iefioB;

MMeTh TIpe/ICTaB/IeHHe O
CKPEIIUBAIOIIHXCS TIPSMBIX B
MPOCTPAHCTBE U YMeTb HaXOAUTh
yTOJ1 ¥ PacCTOSIHHE MeXXAy HUMHU;
TIPUMEHSITh TeOPeMbI O
Trapasuie/IbHOCTH MPSIMBIX U

Hmemb npedcmagnerue 06
akcuomamuyeckom memooe;
81a0emb NOHSIMUeM
2eomMempuyecKue Mecma mouek 8
npocmpaHcmee u ymems
NpUMeHsiMb UX 0/151 peuleHus 3a0ay;
yMemb NpUMeHsIMb O/151 peweHUst
3adau ceolicmea naocKux u
08Y2PAHHBIX y2/108, MpexepaHHO20
yena, meopembl KOCUHYCO8 U
CUHYC08 0/151 mpexepaHHO20 yand;
e1a0emb NOHAMUEM
nepneHOUKy/spHOe ceueHue NpU3Mmbl
U yMemb NpUMeHsimb €20 npu
pelueHuu 3aoay;

umemb npedcmas/neHue o
dgolicmeeHHOCMU NPABU/IbHbIX
MHO202PAHHUKOB;

8/1a0emb NOHAMUSIMU YeHMpPaabHoe
U napanienbHoe NpoeKmMupogaHue u
NpUMeHsIMb UX NpU NOCMPOeHUU
ceueHull MHO202PAHHUKO8 MemoooM
npoekyuti;

umemb npedcmas/neHue o
paseepmke MHO202PAHHUKA U
Kpamuatiwem nymu Ha
Nno8epxHOCMuU MHO202PAHHUKA;
umemb npedcmas/neHue o
KOHUYECKUX CeUeHUsIX;

umemsb npedcmas/neHue o
Kacarowjuxcs ccpepax u KombuHayuu
mes 8pauwjeHust U ymemb NPUMeHsIMb
UX npu peweHuu 3a0ay;,

NpuMeHsimb Npu pewleHuu 3a0ay
¢opmyny paccmosiHuss om mouku 0o
niockocmu;

e1ademb pasHbIMU cnocobamu
3a0aHus npsiMoll ypasHeHusiMu U
YyMemb NpuUMeHsimb Npu peweHuu
3a0au;

NpuUMeHsimb Npu pewleHuu 3a0au u
dokasamenbcmee meopem
8EKMOPHbIL Memoo u Memoo
KoopouHam;

umems npedcmassneHue o6
akcuomax obsema, npuMeHsImb
¢opmynbl 06BeM08 NPSAMOY20/1bHO20
napanienenunedd, Npusmbl U
nupamuobl, mempasopa npu
peweHuu 3a0ay;

npuMeHsimb meopembl 00
OmHOWeHuUsAxX 06semMos npu
pelueHuu 3aoay;

npuMeHsimb UHMe2pan s
8blUUC/eHUs1 065eMO08 U
nogepxHocmeu mesa epaujeHusl,




IIJIOCKOCTEeMN B MPOCTPAHCTBE IpU
pelLeHuH 3a/1ay;

yMeTb IPUMEHSTh Tlapasljie/ibHoe
NIPOEKTUPOBaHUe 1151
n3o00paxeHus Guryp;

yMeTb [IPUMEHSITh
TNeprieHAUKYISIPHOCTH MPSIMOM U
TJIOCKOCTH TIPU PeLlleHUH 3a/1ay;
BJIa/IeTh MTOHATUAMU
OpTOrOHa/IbHOe
MPOeKTUPOBaHNe, HAK/IOHHbIE U
UX TMPOEKLH, YMETb [IPUMEHSTh
TeopeMy O Tpex
neprieHAMKY/Isipax Mpy pelleHnn
3ajau;

BJ1aZleTh MOHATUSIMUA PaCcCTOSIHUE
Mexay ¢urypamu B
TIPOCTPAHCTBE, OOIIHIA
TNeprieHAUKYIsp IByX
CKPeIIMBaIOIUXCS TIPSIMBIX U
yYMeTb IPUMEHSTh UX TIPU
pelLleHuH 3a/1ay;

BJIa/IeTh IOHSTUEM YOl MEXy
NPSIMOM U TJIOCKOCTBIO U YMETh
TIPUMEHSITh €ro NP pelleHur
3a71ay;

B/IaJIeTh TIOHSTUSIMU JBYTPaHHBIN
yTOJI, YOl MEXK/Y TJIOCKOCTSIMY,
TeprieH/ MKy IsipHble TJIOCKOCTU U
yMeTb IPUMEHSTh UX IIpU
pelleHUH 3a/iay;

B/1aZleTh MOHATUSIMY TPU3Ma,
rapaJsiiesienure/| U NpuMeHsITh
CBOICTBa Mapasuiesienuriesia rpu
pellleHUH 3a/iay;

B/1a/leThb MIOHATHEM

MIPSIMOYT O/IbHBIN
napasuiesnienuriei U IpUMeHsTh
ero MpH pelleHu! 3a/au;
B/1a/leTh MOHATUSIMU TMPaMK/a,
BU/ibl TUPaMU/], 3/IEMEHThI
NpaBU/IbHOM NMUpaMH/ibl U yMeTb
MIPUMEHSITh UX TIPU PellieHn!
3a71ay;

VMeTb Tpe/iCTaB/IeHUe O TeopeMe
Oiisiepa, MpaBUWIbHbBIX
MHOTOrpaHHUKaX;

B/1aZleTh MOHATHEM IO U
MOBEPXHOCTell MHOTOTPaHHHKOB
Y yMeTb IPUMEHSITh ero Ipu
pelleHUH 3a/iay;

B/1a/leTh MOHATUSIMU Tesla
BpalljeHus (UIUH/D, KOHYC,
map 1 cepa), UX ceueHus U
yYMeTb IPUMEHSTh UX TIPU
pelLeHuH 3a/1ay;

BJIa/IeTh MTOHATHUAMU
KacaresbHble MpsIMble U

8bluUC/AeHUs naowaou
cepuueckozo nosica u obsema
wapoeoeo cnosi;

umemsb npedcmas/neHue o
0BUCEHUSIX 8 NPOCMPAHCMee:
napanienbHOM nepeHoce,
CUMMempuu OMHOCUMeNbHO
naockocmu, yeHmpaabHoll
cuMmempuu, nogopome
OMHOCUMe/NbHO NPSAMOll, BUHMOBOU
cuMMempuu, ymemb NPUMEHSIMb UX
npu peweHuu 3a0au;

umemb npedcmas/neHue o naowjaou
OpPMO2OHANBLHOL NPOeKYUU;

umemn npedcmas/neHue o
mpex2paHHOM U MHO202DAHHOM y2/e
U NpuMeHsimb C80UICMBA NAOCKUX
Y2108 MHO202PAHHO20 Y2/1d npu
pelueHuu 3aoay;

umemb npedcmaeneHusl o
npeobpazoeaHuu nodobus,
2oMomemuu u ymems NPUMeHsIMb
UX Npu pewleHuu 3adau;

yMemb pewiamb 3a0ayu HaA
n1ocKkocmu Memooamu
cmepeomempuu;

yMemb npumeHsimb (hOpMybl
00veM08 npu pewleHUU 3a0au




TJIOCKOCTU ¥ yMEeTh ITPUMEHSTh
13 TP pellleHu! 3a/ay;

- WMeTh NpPeJCTaBIeHHs O
BITMCAHHBIX U OTIMUCAHHBIX
cdepax v yMeTb IPUMEHSITh UX
TIpY peLleHry 3a/1ay;

- B/afieThb MOHATUSIMHU 00BEM,
00BeMbl MHOTOTDAaHHUKOB, TeJl
BpaIl|eHHs] ¥ TIPUMEHSITb UX TIpU
pelleHnH 3a/iau;

- UWMeTh Npe/JiCTaB/IeHNe O
pa3BepTKe [WIKMH/PA U KOHYCa,
T7I0Ia 1 TTIOBEPXHOCTU
L[WIMH/IPa ¥ KOHYCa, yMeTh
TIPUMEHSITh UX TPU PeIleHUH
3ajiau;

- WMeTh NpeJiCTaB/IeHNe O
noiagu chepbl U yMeTh
TIPUMEHSITh €T0 TPY PeleHUuH
3ajiau;

- YMeTb pelIaTh 3a/jauu Ha
KOMOWHAIM MHOTOTPaHHUKOB U
TeJl Bpall|eHus];

- WMeTb Tpe/iCTaB/IeHHe O
noJo0uy B IPOCTPAHCTBE U
yMeTb pellaTh 3aZlaui Ha
OTHOIIIeHHe 00bEMOB 1
Tioljazel moBepxHocTen
MoJ00HBIX (uUryp.

B nogcedHesHoll JHcU3HU U npu
uzyueHuu opy2ux npeomemos:

- COCTaB/SITb C UCII0J/Ib30BaHUEM
CBOWCTB reOMeTpUYEeCKUX PUryp
MaTeMaTHUeCcKre MOZesH [iIst
pelieHus 3aJjau MPaKTUIeCKOT0
XapakTepa U 3a/jau U3 CMeXXKHbIX
JMCLIMIUIMH, UCCTIe[j0BaTh
TIO/TyYeHHbIe MOJIeNIN U
WHTEPIIPETUPOBATh Pe3y/IbTaT

Bekmopbi u - BnageTs NOHATUSIMU BEKTOPHI U Haxooumb 06semM napasiienenuneod
KoopouHambl @ VX KOOp/IMHATHI; u mempasopa, 3a0aHHbIX
npocmpaHcmee | - yMeTb BbITIOJIHATh OIepalyuu Haj KOOpOUHAmMamu C80ux 8epuiUH;
BeKTOpamy; 3a0asamb NpSIMYIO 8
- WCIO/b30BaTh CKa/IsSpPHOE npocmpaHcmae;
Tpouv3Be/ieHre BeKTOPOB TIpU HaxXoo0umb paccmosiHue Om mMouKu
pellieHry 3a/1ay; 0o naockocmu 8 cucmeme
- TPUMEHSITh YpaBHEHUe KoopouHam;
TIJIOCKOCTH, (hopmysty Haxooumb paccmMosiHue Mexcoy
PacCTOSIHUSI MEX/Ty TOUKaMH, CKpewjusarowuUMuUcs npsiMbIMU,
ypaBHeHUe chephl IpU pellieHun 3A0aHHbIMU 8 cuCmeMe KOOpOuHam
3ajau;
- TIPUMEHSITh BEKTOPbI U METO[
KOOp/JMHAT B MPOCTPAHCTBe TPU
pellieHrH 3a7au
HUcmopus - HwMeTs nipeficTaB/ieHre O BKJIaJle
mMamemamuku BBIZIAFOIIIMXCST MAaTEMaTHKOB B

pa3BUTHE HAYKH;




TIOHUMAThb POJIb MaTeMaTUKU B
passutuu Poccuu

Memoonbi
Mamemamuku

Ncnonb30BaTh OCHOBHBIE METObI
A0Ka3aTe/IbCTBa, MIPOBOAWUTDb
[A0Ka3aTe/IbCTBO U BBITIO/IHATD

NpuMeHsSIMb MamemMamuyeckue
3HAHUS K UCC1eJOBAHUIO
OKpy>KaroLlero Mupa

OTIPOBEP)KEHUE;

- TIPUMEHSITb OCHOBHBIE METO/IBI
pellieHrs] MaTeMaTHUeCKHX 3a/iay;

- Ha OCHOBE MaTeMaTUUYeCKUX
3aKOHOMEPHOCTeH B IpUpPo/ie
XapaKTepU30BaTh KPacoTy U
COBEPIIIEHCTBO OKPY>KaIOIIero
MUpa U MPOU3BeIeHUH
HCKYCCTBa,;

- TIPUMEHSITb TIPOCTEUIIHe
MpOrpaMMHbIe Cpe/ICTBa 1
3/IEKTPOHHO-KOMMYHHKAITUOHHBIE
CUCTEMBI TTPU PeIIeHUH
MaTeMaTHUeCKUX 3a/1ay;

- T0JIb30BaThCs TIPUK/IaHBIMU
MporpaMMaMH M TIporpaMMamMu
CUMBOJIbHBIX BBIUMC/IEHUH IS
WCC/IeZIOBAaHUS MaTeMaTHUeCKUX
00BLEKTOB

(MogenupoBaHue pusuyecKux
npoLeccoBs, 3a4a4u 3KOHOMUKU)

Co/iep)kaHue yue0HOro mpeaMera

Yrny0/1eHHBIN YPOBEeHb

Anredpa u Haua/la aHa/IM3a

[ToBTOpeHue. PelleHne 3asau C MCIOMAb30BAHWEM CBOWMCTB 4YKMCET U CHUCTEM CUUC/IEHMS,
[leTMMOCTH, J107Iel M 4acTeM, TIPOLIeHTOB, MOJyJiel uncesl. PellleHre 3a7iau C MCMOJ/Ib30BaHUEM
CBOWCTB CTeleHer W KOpHel, MHOrOWIEHOB, TpeoOpa30BaHWN MHOTOWIEHOB U [JPOOHO-
paLMoHaNbHBIX BhIpaKeHu. PellleHue 3a/1au € UCI0/Ib30BaHWEM I'paZlyCHOM Mepkl yria. Moaynb
YKC/a U ero CBoicTBa. PellleHre 3a/jau Ha JIBM)KeHHe U COBMECTHYIO PaboTy, CMeCH U CIJIaBbl C
TIOMOII[BIO JTMHEWHBIX, KBaZIpaTHBIX U IPOOHO-paIMOHa/IbHBIX YPaBHEHUM U X cucTeM. PerieHne
3a/la4 C TOMOLIBK0 YMCJIOBBIX HEPaBeHCTB M CUCTEM HepaBeHCTB C OJHOW IepeMeHHOW, C
NIpUMEHEeHWeM W300pakKeHUs] UUC/IOBBIX TIPOMEXYTKOB. PellleHre 3a/jau C HCIOb30BaHHUEM

yuCIoBbIX (QYHKUMW UM UX TpadukoB. Mcrosib3oBaHHWe CBOWCTB W TIpaMKOB JIMHEWHBIX WU
y =x

pellieHWe ypaBHeHUM U HepaBeHCTB. VIcronb3oBaHWe omepalyii HaJ MHOXKeCTBaMu U

KBa/IpaTUUHBIX (DYHKLMM, 06paTHOM TMPOIOPLIMOHATILHOCTH U (DYHKI[UH . 'padmueckoe
BbICKa3bIBaHUSIMU. VCMob30BaHNe HEPAaBeHCTB U CUCTeM HepaBeHCTB C OJHOMN TepeMeHHOM,
YHC/IOBBIX TIPOMEXYTKOB, UX 00beVHeHUH U nepeceueHunil. [IppuMeHeHNe TIPU pellieHrH 3aJau
CBOMCTB apupMeTHuecKoi M TeoMeTPUUeCcKOW TMpOrpecCMd, CYMMMPOBaHHSI OeCKOHeUHOM
CXOJSIIIeCsl TeOMeTpHUUeCKOl TTPOrpecCcum.

MHoxkecTBa (UMC/IOBblE, TeOMETPUYECKUX (QUryp). XapaKTepUuCTHUecKoe CBOMCTBO, 371eMEHT

MHOXe€CTBd, IIyCTO€, KOHE€UHOe€, beckoHeuHoe MHOXecTBO. Crioco0bI 3aJaHud MHO>XeCTB



[TogMHOKecTBO. OTHOLLEHUS] TIPUHAJIEKHOCTH, BK/IIOUEHUs, paBeHCTBa. Oriepauuu Haz
MHoykecTBaMu. Kpyru Oitiepa. KoHeuHble ¥ 6eCKOHEUHbIe, CUETHbIE U HECUETHBIE MHOKECTBA.
VictTvHHBIe ¥ JIO)KHBbIE  BbICKA3bIBaHWs, OMepaluM Haj  BbICKa3blBaHUSAMU. Aneebpa
8bicKasbleaHull. CBsi3b BbICKa3blBaHWN C MHOXeCTBaMH. KBaHTOpPBI CyIIeCTBOBaHUS U
BCEOOIIIHOCTH.

3akoHbl JIOTUKU. OCHOBHble Jj02uveckue npasund. PellleHWe JOrMYecKUxX 3ajad4 C
VICTI0JIb30BaHMEM KPYTroB Dilfiepa, OCHOBHbIX /102UYeCKUX NPpAasul.

Ymo3akmrouenns. OOOCHOBaHMS M /I0OKa3aTelbCTBO B MaTeMaTHKe. Teopembl. Busl
MaTeMaTHUeCKUX yTBepXJeHUW. Buobl dokazamenbcme. Mamemamuueckass UHOYKYUSL.
YmeepocoeHusi: obpamHoe OAHHOMY, NPOMUBONOAONHCHOe, 0OpPaAMHOe NPOMUBONOAOHCHOMY
O0aHHomy. TIpu3HaK U CBOMCTBO, HEOOXOAUMBIE U JOCTaTOYHbIE YC/IOBUS.

OcHogHasi meopema apugpmemuxu. Ocmamku u cpagHeHusi. Aneopumm Eekauda. Kumatickas
meopema 06 ocmamkax. Manas meopema dPepma. q-uuHble cucmembl cuucaeHus. DPyHKyus
Dlinepa, yucao u cymma oeaumesneli HaMypaabHO20 YUCAQ.

PaguanHasgs Mepa yria, TPUrOHOMETpUUeCKasi OKPY)XHOCTb. TpUroHoMeTpuueckvde (QyHKLUU
yncen U yryioB. @opmyJsibl NIPUBe/IeHUs], CII0XKEHUs] TPUTOHOMETPHUYECKUX (YHKLMM, (OPMYJIbI
JIBOMHOTO W TIOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBaHue CyMMbI, pPa3HOCTH B TIPOM3Be/ieHHe
TPUTOHOMETPUUECKUX (DYHKLIUH, 1 HA000POT.

Hymu ¢yHKIMM, MpoMeXXyTKH 3HaKOIIOCTOSTHCTBA, MOHOTOHHOCTh. HauboJiblliee ¥ HaMeHblliee

3HaueHue (QyHKUWHU. [lepuogrueckue QyHKLMMA M HaWMeHbLIWI 1epuoj. YeTHble ¥ HeueTHbIe

=X Y%ﬂ.

byHKIMH. OYHKYUU «OpOoOHAS UACMb UUCAA» U «yenas uacmb yucaa»

TpuUroHoMeTpuueckie (YHKIMH UMCIOBOTO aprymenta o —cooX =~ Y =SIX Y =lgx ,

Y =C8X Cpoiictea u rpaMKu TPUrOHOMETPUUeCKUX (DYHKLIUH.

OO6parHble TpUrOHOMETpUYeCcKHWe (QYHKIMM, WX TJIaBHbIe 3HAueHWs, CBOMCTBA M TpaUKH.
TpuroHomeTrpryeckue ypaBHeHHs. OHOPOJHbIE TPUTOHOMETpUUeCKHe ypaBHeHUs. PerieHue
NIPOCTEMIINX TPUTOHOMeTPUUECKUX HepaBeHCTB. [IpocTeiillie CUCTeMbl TPUTOHOMETPHUYECKUX
YPaBHEHUHU.

CreneHb C AeUCTBUTENbHBIM IOKa3aTesjeM, CBOMCTBa cTerneHH. [IpocTelime mnokasaTebHbIe

ypaBHeHUsl U HepaBeHCTBa. IlokasarenbHas (yHKLMs M ee cBoiicTea u rpaduk. Yucmo € u

bynkuus ¥ =€

Jlorapudm, cBoiicTBa yiorapudMa. [JecsITUUHBLIM W HaTypanbHbIN norapudM. IIpeobpa3oBaHue
gorapuMuueckux  BblpakeHWM.  Jlorapudmuueckve  ypaBHeHMsT U HepaBeHCTBa.
Jlorapugmuueckasi pyHKLUS U ee CBOMCTBA U rpauk.

CrenieHHasi yHKLUsI U ee CBOMCTBA U rpaduk. VppaljioHa/ibHble YpaBHEHUs!.

[TepBUYHbIe Tpe/CTaB/eHUs] O MHOXeCTBe KOMILIEKCHbIX uucen. /lelicmeusi ¢ KOMN/IEeKCHbIMU
uucaamu. KomnaekcHo conpsisiceHHble yucaa. Mooyab u apeymeHm uucaa. TpueoHomempuueckas

¢opma komnaekcHoz2o uucna. PewieHue ypagHeHUll 8 KOMNAEKCHbIX YUCAAX.



Mertop WHTepBaoOB /Jisi pellieHus1 HepaBeHCTB. [Ipeobpa3oBaHusi rpagykoB (DYHKIIMIA: CBWT,
YMHO)XeHHe Ha YMCJI0, OTPa)KeHHe OTHOCUTE/NbHO KOOpAMHATHBIX ocell. ['paduueckre MeToAbI
pellieHUs] YpaBHEHWM M HepaBeHCTB. PellleHWe ypaBHEHWM W HeEpPaBeHCTB, COZep Kallyux
repeMeHHYI0 110/] 3HAaKOM MOJYJIS.

CucTremMbl TIOKa3aTe/lbHbIX, JIOTapUMUUECKUX U HpPpPaLMOHA/NbHBIX ypaBHeHUM. CHCTeMbI
TNOKa3aTe/bHbIX, JI0Tapu(MUUeCKUX U UPPaLMOHaIbHBIX HEPaBeHCTB.

B3aumHo obpaTHble ¢dyHKIMH. ['padviku B3auMHO 006paTHBIX (PYHKLIUMI.

YpaBHeHus], CUCTEMb] ypaBHEHUH C TapaMeTPOM.

dopmyna BuHoma HbiomoHa. PeweHue ypasHeHull cmeneHu eblile 2 cneyudibHbIX 6UO08.
Teopema Buema, meopema bBe3y. I[Ipueodumble U HenpugoOumble MHO20uU/AeHbl. OCHOBHAs
meopema anzebpbl. Cummempuueckue MHO20UAeHbl. LlenouucneHHble U Yen03HAUHble
MHO20U/1eHbl.

Juocpanmosbl ypasHeHus. LlenHbie Opobu. Teopema dPepma o cymme K8aopamos.

CymMmbl U psidbl, MemMoObl CYMMUPOBAHUS U NPUZHAKU CXOOUMOCMU.

Teopembl 0 npubaudiceHuu delicmeumenbHbIX UUCe payUOHAAbHbIMU.

MHoxcecmea Ha KOOpOUHAMHOU NAOCKOCMU.

Hepasercmeo Kowu—ByHsKkosckozo, HepaseHcmeo HleHcena, HepaseHcmaa o cpedHux.

[TonsitTue mipefena ¢GyHKUUM B Touke. [loHsmue npedena ¢yHKyuu 6 ©OeckoHeuHoCcmu.
Acumnmombl epaguka ¢yHkyuu. CpasHeHue 0OECKOHEUHO MAa/ablX U OecKOHeuHo OO0AbLULX.
HenpepbiBHOCTH PyHKIMKM. Ceoticmea HenpepbléHbix hyHkyutl. Teopema Betiepwmpacca.
Iuddepentpyemocts ¢yHkimu. [IpousBosHas ¢yHkimu B Touke. KacarenbHasi K rpaguky
¢yHkuyu. 'eoMeTpryeckuii U (HU3NUYeCKUN CMBIC TPOU3BOAHON. TIpumeHeHue npou3eo0HOU 6
¢uszuxe. ITpou3sBoaHbIe 371eMeHTapHbIX (QyHKIWN. [TpaBua auddepeHIpoBaHMs.

BTtopasi mpou3BofiHasi, ee reoMeTpUueCcKuil U hrU3nuecKuii CMbIC/I.

Touku sKcTpeMyMma (MakCMMyMa M MUHUMYyMa). VccienoBaHue 37eMeHTapHbIX (YHKLWN Ha
TOYKM OJKCTpeMyMa, HauOosiblllee W HavMeHblllee 3HayeHHWe C TIOMOIIBIO TPOW3BOJHOM.
ITocmpoeHue epagukos8 ¢yHKYuli ¢ nomouwjblo Npou3eooHbIX. [IpumeHeHUe Npou3e0OHOU npu
peweHuu 3adau. HaxocoeHue skcmpemymos pyHKYuUll HeCKOAbKUX NepeMeHHbIX.
[TepBooOpa3nasi. HeoripenenenHsiii wHTerpan. I[lepBooOpa3Hble 31eMeHTapHBIX —(DyHKLWH.
[Tnomaapk KpuBoJWHelHOW Tpamnernuu. ®opmyna HblotoHa-JlelibHuia.  OmnpeseneHHbINH
uHTerpan. BbiuucaeHue niaowjadeli naockux ¢uayp u o6semMos mea 8paujeHuss C NOMOWbHO
uHmezpana..

Memoob! pewieHust yHKYUOHANBHBIX ypasHeHUll U HepageHCms.

I'eomeTpusn

[ToBTOpeHue. PellieHue 3aiau € MCIOJIb30BaHKWEM CBOMCTB (UTyp Ha MJIOCKOCTH. PellieHure 3a/au
Ha [I0Ka3aTeJbCTBO M TOCTPOEHHWe KOHTpHprMepoB. [IprMeHeHHe TPOCTEWIINX JIOTUYeCKUX
npaBu/. PellleHWe 3aZiau C MCIOJIb30BaHWEM TeOpeM O TpeyrojbHUKaX, COOTHOIIeHWM B

MpAMOYT'OJIbHBIX TPeYTrOJIbHUKAX, (baKTOB, CBA3dHHBIX C YEThIPEXYTOJIbHUKAMMU. Perienvie 3a/ia4d



C UCMO/b30BaHUEM (PaKTOB, CBSI3aHHBIX C OKDY)XHOCTSIMU. PellleHue 3a/jlay Ha U3MepeHHsl Ha
TJIOCKOCTH, BBIUMC/IEHUS] [JIMH M TUIowlafiel. PeweHue 3a0au ¢ nomowblo 6eKmopos U
KoopouHam.

Harnspnas crepeometpus. Ilpusma, napanienenunes, nipaMu/a, TeTpaszp.

OCHOBHBIE TOHSITHSI TEOMETPUM B TIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CJIeICTBUS U3 HUX.
IToHussimue 06 akcuomamuueckom memooe.

Teopema MeHenas 011 mempasdpa. [locTpoeHne ceueHUi MHOTOTPAHHUKOB METOJOM CJIeZIOB.
LlenTpanbHOe ripoeKTHpoBaHue. [TocTpoeHre ceueHrii MHOTOTPAHHUKOB METO/IOM MPOEKLMii.
CkpeluBatoiecsi IpsMble B TPOCTPAHCTBE. YTOJ MeXJy HHUMH. MemooObl HAXOJXiCOeHus
paccmosiHull Mex#coy CKpewjugarowjuMuUcs NpSImMbLMU.

Teopembl O mnapa/uieIbHOCTA TMPSIMBIX U IIJIOCKOCTeM B mnpocTpaHcTBe. [lapannenbHoe
NIPOeKTUPOBaHKe U n300pakeHue (uryp. ['eomempuueckue mecma mouek 8 npocmpaHcmae.
[TepnieHAMKYISIPHOCTb OPAMOW U TIOCKOCTU. OpTOroHa/ibHOe MpoeKTHpoBaHWe. Hak/oHHbIe U
rpoekiuu. TeopeMa o Tpex MeprieHUKyJIspax.

Buobi mempasdpos. OpmoyeHmpuyeckuli mempasop, KApKACHbIll mempasop, pa8HOLPAHHbILI
mempa30p. [IpsimoyeonbHbili mempa3dp. MeduaHbl u bumeduaHbl mempasopd.

JocmpausaHue mempasdopa do napanienenuneod.

Paccrosinuss Mexay ¢urypamu B mpocTpadctBe.  OOLMA  TMepreHJUKY/SIp  ABYX
CKpeLMBarOLUXCS TIPSAMBIX.

Yrael B poctpaHcTBe. TleprieHUKY/ISpHBIE TUIOCKOCTH. [110wjadb opmo2oHanbHOU npoekyuu.
IlepneHoukynsipHoe ceueHue npusmbl. TpexepaHHbIll U MHO202paHHbIl yeoa. Ceolicmea naocKux
Y2108 MHO202paHHO20 yend. Ceolicmea NAOCKUX U O8Y2PAHHbIX Y2108 MpexepaHHo20 YeAd.
Teopembl KOCUHYCO8 U CUHYCO8 0/151 Mpex2paHHO20 y2/d.

Buapl MHOTOrpaHHMKOB. Pasgepmku mHoz2oepaHHuka. Kpamuatiwue nymu Ha noeepxHocmu
MHO202PAHHUKA.

Teopema  Dlinepa.  IlpaBWibHble  MHOTOTPAaHHUKH.  J]@olicmeeHHOCMb  NpAsUAbHbIX
MHO202PAHHUKOS.

[Mpusma. Ilapannenenunes. CBoiicTBa mnapasenenumneza. [IpsMoyronbHbil Mapasienenures.
Hak/oHHBIe IPU3MBI.

[Mupamuzga. Buzapl nupamuz. OsieMeHTbl NpPaBWIBHOM — mupaMufpl.  [lupamugsl  C
PaBHOHAK/IOHEHHBIMU pebpaMU 1 TPaHsSIMH, UX OCHOBHbIE CBOMCTBA.

[Tnouaay MoBepxHOCTeN MHOTOTPAaHHUKOB.

Tesa BpallleHus: UIMH/AP, KOHYC, map U cepa. CeueHus: UIMH/PA, KOHyca U apa. [llapoBoii
CerMeHT, 1LIapOBOW CJIOM, 11apOBOM CEKTOP (KOHYC).

YceueHHasi TMpaMy/ia U yCEUEHHBIN KOHYC.

DnemeHmbl cpepuueckoli ceomempuu. KoHuueckue ceueHusl.

KacaTenbHble npsiMble U IJI0CKOCTH. BrivcanHble U onMcaHHble chepsl. Kacarowuecs cgepebil.

KombuHayuu men epaujeHusi.



BekTopbl 1 KoopauHatbl. CyMMa BEKTOPOB, YMHOXKEHUEe BeKTOpa Ha UYWUCI0. YTOJM MeXIy
BekTOpamu. CKasisipHOe TIpOM3Be/ieHue.

YpaBHeHHe M10CKOCTU. PopMy/ia pacCTOSHUS MeXJy TOUKaMU. YpaBHeHHe cepbl. Dopmyaa
paccmosiHusi om moyku 0o niockocmu. Cnocobbl 3a0aHusi npsamotl ypagHeHuUsIMU.

PeweHue 3a0au u dokazamenbcmeo meopem ¢ NOMOWbIO 8eKMOPO8 U MemoooM KOOpOUHAm.
DnemeHmbl 2eoMempuu Macc.

[TonsiTue obbvema. O6beMbl MHOrorpaHHUKOB. OOBbeMbl Ten BpalleHUs. AKcCUOMbl obwvema.
Bb1600 ¢popmyn 06vemo8 npsimoy20/4bHO20 napaiienenunedd, Npusmbl U nupamuobl. Dopmybi
0/151 HaxodxcOeHus1 06vema mempasopa. Teopembl 06 omHoweHUsIX 06BeMO8.

ITpunosceHus uHmezpana K ebluucaeHulo 06vemMo8 U nogepxHocmeli mea gpawjeHus. Ilnowjaob
cpepuueckoezo nosica. Obwsem wapoeozo cnos. IlpumeHeHue 06sveM08 npu pewieHuU 3a0au.
[Tnoimas chepsl.

Pazeepmka yuaunopa u koHyca. [1no1as NoBepXHOCTH LUIMHAPA U KOHYyCa.

KoMOuHary1 MHOTOTPaHHUKOB U TeJT BPallleHusl.

[Topo6ue B mpocTpaHcTBe. OTHOLIEHHE 00beMOB U I/I01{a/lelt ToBepXHOCTel Mo00HbIX GUTYP.
JleudiceHust 8 npocmpaHcmee: NapauienbHblll NepeHoc, CuMMempusi OMHOCUMEIbHO NIO0CKOCMU,
YeHmMpa/ibHas CUMMempusi, NOBOPON OMHOCUME/NLHO NPSIMOU.

IIpeobpasosaHue nodobusi, zomomemus. PeweHue 3a0au Ha NAOCKOCMU C UCNOAb308AHUEM

cmepeomempuyecKux Memooos.

BeposATHOCTh U CTaTHCTHKA, JIOTHKA, Teopusi rpa¢goB U KOMOMHATOPHUKA

[ToBTOpeHue. Vicnonbp3oBaHue TaO/IUI] ¥ [UarpaMM Zijist TIpeZiCTaB/IeHys AaHHbIX. PelieHye 3azau
Ha TIpUMeHeHue OrucaTeIbHbIX XapaKTepUCTUK UMC/IOBBIX HaOOPOB: CpeJHUX, HAUOObILETO U
HavMeHbIIIero 3HauyeHusl, pa3Maxa, AUCIepPCUM M CTaHZAPTHOTO OTKJIOHeHWs. BblumcieHue
YacTOT ¥ BEpPOSATHOCTEHM COObITHI. BhluKciieHre BepOSITHOCTeH B OMBITaX C pAaBHOBO3MOKHBIMHU
3/IEeMEHTapHBIMM HCXO/laMUu. VICrosib30BaHWe KOMOWHATOPWKH. BblUuMc/ieHHe BepoSITHOCTEH
He3aBUCUMbIX COObITHH. Vcrmonb3oBaHre ¢OpPMYy/bl C/IOKEHUS BepOSTHOCTeM, Auarpamm
Oiinepa, fiepeBa BeposiTHOCTe, (popmybl bepHy/uu.

BeposimHocmHoe npocmpaHcmeo. AKCUOMbl meopuu 8eposimHocmell.

YcnoBHasi BeposiTHOCTb. [IpaBuio yMHOXXeHUs1 BeposiTHOCTel. Dopmysia MOTHOW BePOSTHOCTH.
dopmyna Batieca.

[uckpeTHble ciyvaiiHble Be/JWYMHbI W pacripeferneHus. CoOBMeCTHble —pacripejie/leHus..
Pacnipegenenne cymMMbl U NpOU3BeleHHs He3aBUCHMBIX CyUalHbIX BeJIMUMH. MaTtemaTuueckoe
OKWJlJaHWe W [UCIepCUsi CIy4yaliHOM BeJIMUMHbI. MareMaThueckKoe OKWJaHWe W [IUCIepCHst
CYMMBI C/TyYyaliHbIX BETUUMH.

buHapHas ciyvaiiHas BelWuuHa, pacripefiesieHre bepHy/u. ["'eomeTpuyeckoe pacrpejesieHue.
buHOMUanbHOE pacrpefiesieHre U ero CBOMCTBa. I'unepeeomempuueckoe pacnpedesneHue U e20

ceolicmed.



HenpepriBHbIe cnyualiHble BeMUUMHBL. [11OTHOCTE BepoATHOCTH. DYHKIUS pacnpejeneHusl.
PaBHOMepHOe pacripesenenue.

IlokaszamenbHoe pacnpedesneHue, €20 napamempbl.

PacnpedeneHue IlyaccoHa u e2o npumeHeHue. HopmanbHoe pacnipezenenue. ®yHkuus Jlamnnaca.
[TapameTpel HOpManBLHOrO pacripefiesieHus. lIpumepbl C/ly4alHbIX BeJMYWH, MOAYUHEHHBIX
HOpPMaJ/IbHOMY 3aKOHY (TIOTpelHOCTh U3MepeHUi, poCT uesoBeka). LleHmpanbHas npedenbHas
meopemda.

Hepasencmeo Yebbiwesa. Teopema Uebbiwesea u meopema BepHyaau. 3akon 6onbwiux uucen.
Bbi60opouHblli Memoo usmepeHusi geposimHocmell. Poab 3akoHa boabluux yucen 8 Hayke, npupooe
u obuecmse.

KoBapuauus Byx ciyvaiiHbix BesquuuH. [ToHaTre o ko3¢ duurenTe Koppensiuyd. CoBMeCTHbIe
Hab/roIeHusT IBYX CIy4alHBbIX BeWUYWH. Bbibopounblili koagpuyuenm koppensyuu. JIuHeliHas
pezpeccus.

Cmamucmuueckasa 2unome3a. Cmamucmuka Kpumepus U ee ypogeHb 3Hauumocmu. IIposepka
npocmeliwiux 2unomes. SmnupuyecKue pacnpededeHuss U UX C883b C mMeopemuuecKumu
pacnpedeneHusamu. PaHzosas koppeasyusi.

IocmpoeHue coomeemcmeuil. MHoekmueHble U ClOpbeKmugeHble coomeemcmaus. Buekyuu.
JuckpemHas HenpepblisHocmb. IIpunyun fupuxse.

KoouposaHue. /leouuHas 3anuchb.

OcHoeHble noHamus meopuu 2pacgos. /lepeebs. /lgouuHoe Oepego. CgsizHocmb. KomnoHeHmbl

cesasHocmu. ITymu Ha epacge. Dlineposbl u I'amMuibmMoHO8bl nymu.

TemaTHueckoe rylaHUpOBaHU e

10 kiacc
«Asredpa ¥ Haya/la MaTeMaTHYECKOr0 aHATH3a»

Yuebnuk: Anrebpa u Hauana Maremaruueckoro aHanu3sa . 10 knacc. Kossirun FO. M., TkaueBa

M. B. u gp. - M.:«I1pocserjenune»,2021r

KosnmmuectBo yacos no yueGHOMy I/1aHy: Bcero - 136 uacoB; B Hefiestto - 4 4acoB.
[11aHOBBIX KOHTPO/IBHBIX paboT 10.



[ToBTOpEHME Ou.
HemiMoCTb uunce Ou.
MHorousieHbl. AnredpanuecKrie ypaBHEHUS. 17 u.
CTeneHb C IeMCTBUTE/IbHBIM TTOKa3aTesIeM. 11 4.
CreneHHast PyHKLHS. 15u.
[Toka3aTtesibHast PyHKIMs 11y.
Jlorapudmuueckasi pyHKIUs 174.
TpuroHomeTpruueckue GopMyJibl 23u.
TpuroHomeTpuyeckre ypaBHeHUsI 21 u.
[ToBTOpEHME 3u.
«I'eomeTpusn»

. Yuebnuk: I'eometpus 10-11. JI.C. AtaHacsH, u ap. — M.: «IIpocBetenue», 2020r.

KosmuecTBo yacoB 1o yueGHOMY T/1aHy: BCeTo - 68 4acoB; B HeiesTro - 2 4acoB.
[11aHOBBIX KOHTPOJIBHBIX PaboT 4.

BBenenune. AKCMOMBI CTEDEOMETPUU U UX CJIeICTBUA. 4 yaca
['naga 1. [lapaniensHOCTb NPSIMBIX U TJIOCKOCTEMN 21 yac
['naBa 2. [lepneHAUKYASIPHOCTD MPSIMBIX U MJIOCKOCTEMN 20 yacos
I'nmaBa 3. MHOrorpaHHUKu 16 yacosB
WTorosoe rnosTopeHue 7 4acoB

TemaTnueckoe IJIaHUPOBdHHUE

11 knacc
«Anredpa 1 Haya/la MaTeMaTHYeCKOro aHATN3a»

o YuebHuk: Anrebpa v Hauasa MaTeMaTH4eCcKoro aHamu3a . 11 kmacc. Kossrun FO. M., TkaueBa
M. B. u zp. - M.:«I1pocBeienue»,2022r

KomuecTBO yacoB 110 yuebHOMY I/1aHy: Bcero - 136 yacoB; B HeZiesTio - 4 4acoB.
[T1aHOBBIX KOHTPOJIBHBIX paboT 8.

[ToBTOpeHue Kypca anredpsl 10 K1acca 8
TpuroHomerpuueckue HyHKIMA 18




[Tpou3Bo/iHasi U e€ reoMeTpUUeCKHU CMbIC/T 21
[IprMeHeHMe TTPOU3BO/JHOM K UCC/Ie/IOBaHUIO (DYHKIIAMA 15
[TepBoOoOpa3Hasi U UHTErpasl 15
KombuHaroprka 11
OJIeMeHTbI TeOPUM BEPOSITHOCTEH. 9
KowmriiekcHble unciia 13
WTorosoe rnosTopeHue. 26

«I'eomeTpusn»

Yuebnuk: I'eometpust 10-11. JI.C. ATtaHacsH, u ap. — M.: «ITpocBeirierne», 2020r.

KonryecTBo yacoB o yuebHOMY I1aHy: Bcero - 68 uacoB; B HeJjeJito - 2 4acoB.

[11aHOBBIX KOHTPOJIbHBIX PaboT 5.

LunvHAap, KOHYC, Liap 16 vacoB
O6BeMsI Tern 17 yacoB
BekTopsl B IpOCTpaHCTBe 6 yacosB

MeTtoz, KOOpAWHAT B IIPOCTPaHCTBe. [IBryKeHue. 15 vacos
VTorosoe roBTopeHue 14 yacos
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