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YpoBeHb 00yueHus — YIri1yOJeHHBIN

CocraBurenb: Jlenésa Mapuna Anamonvesua
KBanudukamonnas KaTeropus . 8biciuds

Pabouas nporpamma 1o aeebpe u Havanam MamemMamuyecko2o anaiu3a papadoraHa Ha OCHOBE
denepabHOTO TOCYIaPCTBEHHOT0 00pa30BaTeIbHOIO CTaHAApTa CPEAHEro(TI0JIHOT0) 001Iero o0pa3oBaHus,
OyHIaMeHTaIBHOTO s/Ipa coJiepKaHus 001Iero 00pa3oBaHus U B cOOTBETCTBUM ¢ TpeboBaHussMu OI'OC k
CTPYKTYpE U pe3yJibTaTaM OCBOCHHs OCHOBHBIX 00pa30BaTEJIbHBIX IIPOTPaMM CPEIHEro o0miero ooOpa3oBaHus ,Ha
OCHOBE aBTOPCKOI1 ITporpaMMel o anreOpe U HayajgaM MaremaTtndeckoro aHanusa L. A.Anumos,
I0.M.Komnsrun, M.B.TkauéBa u np. «MaTemaTuka: anredpa u Hayajxa MaTeMaTUYECKOTO aHAIHN3a, TeOMETPHUS.
Anre0Opa u Hauaa MaTeMaTndeckoro ananu3sa. 10-11 knaccer». bazoBwlit u yriryOnennsiii yposHu.| Paboune
nporpaMMel. Anredpa 1 Hayajsa MaTeMaTHYECKOro aHanu3a. Y4yeOHoe nocobue it 0011eo0pa3oBaTeIbHbBIX
opranmzanuii. bazoBsiil u yrimyOnénnsiii yposHu/ [coct.T.A . Bypmucrposa]. — 2-e u3z., nepepad. —M. :
[Ipoceemenwne, 2018. — 143 c.]

Pabouass mporpamma mno ceomempuu  pazpaboraHa Ha ocHoBe  DexepanbHOro rocyIapCTBEHHOIO
00pa3oBaTeIbHOr0 CTaHAapTa cpeIHero(IoIHOro) oduero oopazoBanusi, OyHIaMEHTAIBHOTO SApa COACPKaHUS
obmero obpazoBanuss u B cooTrBercTBuU ¢ Tpeboanusimu OI'OC Kk cTpykType W pe3yiabTaTaM OCBOCHUS
OCHOBHBIX 00pa30BaTeNbHBIX MPOTPaMM CPEHEro 00IIero o0pa3oBaHUsl ,Ha OCHOBE aBTOPCKOW MPOrpamMMbl MO
reomerpun JI.C.AtanacsH, B.®.byry3oB, C.b.Kagomue u ap. «I'eomerpus, 10-11»ba3oBelii u yrmyOnéHHbIH
YPOBHH.

[ Teomerpusi. CoopHUK padounx nporpamm.10-11 xmaccel. ba3oBelil u yrinyn.ypoBHU: y4e0. mocobue uis
yuutenii. bazoBslit u yriryonénusiii yposau/ coct.T.A.bypmuctpoBa. —M. : IlpocBemmenue, 2016. — 143 c.]

Pabouas mporpamma obecrieueHa yuyeOHMKaMH, YUeOHBIMH MOCOOWSIMH, BKJIIOYEHHBIMH B (eaepanbHbIi
nepeyeHb yueOHNKOB, peKOMEeHIyeMbIx MuHoOpHayku PP k mcmonb3oBanuto (mpuka3 Ne345 MunoOpHayku PO
ot 28.12.2018r.):

I)Maremaruka:anreOpa ©  Hayajla MaTeMaTHUECKOI0 aHaIW3a, TreoMeTpus.Anredpa H  Hayana
MaTEeMaTHYECKOTO aHaIm3a. 10-11 KJIACCHI:yuel. s 0011e00pazoBaT.opranu3anuii:0a30BbIi u
yray6.ypoBuu/[ 111 A. AtumoBs,}O.M . Konsarua,M.B. Tkauésa u ap.].-M.:IIpocenienne,2019r.

2)Marematuka: anreOpa 1 Hayajla MaTeMaTu4eckoro aHanu3sa,reometpus.l'eomerpus. 10-11 knacerr:yue6. st
o0111e00pazoBaT. opranu3anuii: 0a3oBblii ¥ yriny0. ypoHu/[JI.C.ATaHacsH W ap.].-7-¢ u3i.,mepepad. u JIOIL.-
M.:IIpoceemenne,2019.
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1.IlnanupyemMble pe3y/bTaThl OCBOCHUSI y4eOHOr0 NpeaMeTa

W3zydenune ydeOHOro mpeamera MaTeMaTHKA: ajredpa M HA4YaJIa MaTEMATHYECKOr0 aHAJIU3A,
reoMeTpus B CTapHIeP'I HIKOJIE I[aéT BO3MOXKHOCTb JOCTHIKCHUA O6y'-IaIOHII/IMI/IC$I CJICOYIOUINX PE3YJIbTATOB:
JUYHOCMHblE.

1)chopMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
KPUTHYHOCTH MBIIIUICHUS, YMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIIMYATh TUIIOTE3Y
oT dakTa;

2)rOTOBHOCTh M CIIOCOOHOCTD BECTH JIUANIOT C PYTUMH JIFOJIbMH, JOCTHTaTh B HEM B3aMMOIIOHHUMAHHSI,
HaXOJUTh OOIIKE eI U COTPYAHUYATD JUIS UX JTOCTHKCHUS;

3) HaBBIKH COTPYAHUYECTBA CO CBEPCTHUKAMH, IETHMHU MJIAJIIIETO BO3PAcTa, B3POCIBIMU B
00pa3oBaTeIbHOM, OOIIECTBEHHO MTOJIE3HOH, YUeOHO- NCCIIEA0BATENbBCKOM, MPOSKTHOW M APYTUX BUIAX
JeSITEBHOCTH;

4) TOTOBHOCTH H CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAaMOOOPa30BaHHUIO, Ha MIPOTSKEHUH BCEH
KU3HH; CO3HATEIFHOE OTHOIICHHE K HETTPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCIICHIHOW MPOQecCHOHATLHON
M OOIIECTBEHHOM NI TENBHOCTH;

5) acTeTHYeCcKOe OTHONICHHUE K MUPY, BKITIOUAsl 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPYECTRA;

6)0CO3HaHHBIN BBIOOp Oyayiel NpodecCHr U BO3MOXHOCTh peai3aiii COOCTBCHHBIX XKU3HESHHBIX
TUTAHOB; OTHOIICHUE K MPO(GECCUOHATBHOM AEATEIILHOCTH KaK BO3MOXXHOCTH YYACTHsI B PEIICHUH JTHYHbBIX,
0O0IIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIEHAIMOHAIBHBIX TIPOOJIEM;

Memanpeomemuble:

1) yMeHne caMOCTOSATENBHO OMPEIENATh eI CBOET0 00yUeHUs, CTAaBUTh B (DOPMYIHPOBATH s ceOs
HOBEBIE 33724y B yu€0Oe 1 M03HaBaTEeNLHON e TeTLHOCTH, Pa3BUBATh MOTUBBI 1 HHTEPECHI CBOCH TTO3HABATEIHHOM
JeSTeNLHOCTH;

2)yMeHHUE CaMOCTOSITENFHO IJIAHUPOBATh MYTH JTOCTHKEHHS 1IeJIeH, B TOM YHCIie albTepHATHBHEIE,
OCO3HAHHO BBIOMPATh Hanboee F3PGEKTUBHBIC CIIOCOOBI PEIICHUsT YIEOHBIX U MO3HABATEIILHBIX 3a/1a4;

3)yMeHHe COOTHOCUTh CBOHM JICHCTBUSI C TUIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIISTH KOHTPOJIbh CBOEH
JIeSITENIBHOCTH B MPOIIECCe JOCTIKEHHS PE3YJIbTaTOB, OMPEENIATH CIIOCOOBI ACWCTBHI B paMKaX MPeI0KEeHHBIX
yCIIOBUi 1 TpeOOBaHMIA, KOPPEKTUPOBATh CBOM JIEHCTBHS B COOTBETCTBUH C U3MEHSIOMIEICS CUTYaInei;

4) yMeHue OlIeHMBaTh MPaBUIHLHOCTH BBHITIOJHEHHS yueOHOM 3a7auu, COOCTBEHHBIE BO3MOKHOCTH €€
pelICHHS;

5) BiaieHue OCHOBaMHU CaMOKOHTPOJISI, CAMOOIICHKH, TIPUHSATHSI PEIICHUH 1 OCYIIIECTBICHHS
OCO3HAaHHOTO BBIOOpA B y4eOHO# U MO3HABATEIBLHON JCATEIBHOCTH,

6) yMeHHE IPOJYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATE B IIPOLIECCE COBMECTHOM 1€ TEILHOCTH,
YUUTBIBATh MO3ULUH JPYTUX YYaCTHUKOB AEATEIbHOCTH, 3(pPeKTHBHO pazpemaTb KOH(IUKTEI,

7) BiajieHUE HaBBIKAMU T03HABATEIIBHOM, yUeOHO-MCCIIeI0BATEIIbCKON M TPOESKTHON JCSITeIbHOCTH,
HaBBIKAMH pa3peLIeHus MpodieM; CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITENIbHOMY MOHUCKY METOAOB PELICHHS
MPaKTUIECKUX 3aJ1a4, MPUMEHEHUIO Pa3IMYHbIX METOJIOB TIO3HAHMUS,

8) rOTOBHOCTB M CITIOCOOHOCTH K CaMOCTOSITEIbHON HH(POPMALIMOHHO-TI03HABATEIBHOM AEATEIbHOCTH,
BKJTIOYasi yMEHHE OPHUEHTHUPOBATHCS B PA3IMUHBIX HCTOYHUKAX HHPOPMAIIH, KPUTHYECKH OLIEHUBATh U
HWHTEPIPETUPOBATh HHPOPMAIHIO, TTOTYIAEMYIO U3 PA3IMYHBIX HCTOUHHKOB;

9) ymeHue HCIIONB30BaTh CPENICTBA MHPOPMATMOHHBIX 1 KOMMYHHKaunoHHBIX TexHonorui(1KT) B
pellieHHH KOTHUTUBHBIX, KOMMYHUKATHBHBIX H OPTaHU3AIMOHHBIX 33]1a4 ¢ COOJI0IeHeM TpeOoBaHNH
SPrOHOMHUKH, TEXHUKH O€30MIaCHOCTH, TUTUEHBI pEcypcocOepesKeHHs, TPABOBBIX M ATHYECKUX HOPM, HOPM
WHPOPMALMOHHON 0€30MacHOCTH;

10) BazieHne S36IKOBBIMU CPEACTBAMHU -yMEHHE SICHO, JJOTHYHO W TOYHO U3JaraTh CBOIO TOUKY 3pEHUS,
WCTIONB30BaTh a1€KBATHBIEC SA3BIKOBBIE CPEICTBA;

11) BazieHre HaBBIKAMHM [TO3HABATEILHON Pe(ISKCHU KaK OCO3HAHUS COBEPIIACMbIX ICHCTBUN U
MBICITUTENFHBIX TIPOIIECCOB, X PE3yIbTATOB M OCHOBAHWM, TPAHMII CBOETO 3HAHWS M HE3HAHWS, HOBBIX
MO3HABATENBHBIX 33734 U CPEACTB UX JOCTHKCHHS.



npeomemHuule (BBHITYCKHUK HAYYUTHCS ¥ MOJIYIUT BO3MOKHOCTH HAYYHTHCSH (BBIICICHO KYPCUBOM):

Anre0dpa v HaYaJ1a MATEMATH4Y€ECKOT0 AaHAJIN3a
JIeMEHTBI TCOPHUU MHOXKECTB H MATeMaTHYeCKOi JOTHKH

— (CB000JHO OMEepUPOBATH MOHITUSIMH: KOHEYHOE MHOKECTBO, JIEMEHT MHOKECTBA, MOJMHOXKECTBO,
nepeceyeHre, 00beAMHEHUE U Pa3HOCTh MHOYKECTB, YUCIIOBbIE MHOKECTBA Ha KOOPJMHATHOMN
IpSMOM, OTPE30K, MHTEPBAJI, IIOJIYHHTEPBAJ, IPOMEXKYTOK C BBIKOJIOTON TOUKOH, rpadudeckoe
MpEJICTaBICHHE MHOKECTB Ha KOOPAMHATHOM IJIOCKOCTH;

— 3a/aBaTh MHOXKECTBA MEPEYHCICHUEM U XapaKTePUCTUIECKUM CBOWCTBOM;

— ONepUpPOBaTh MOHATUSAMH: YTBEP)KJICHHE, OTPULIAHUE YTBEPIKICHHS, UCTHHHBIC U JIOKHBIC
YTBEP)KICHHS, IPUYHMHA, CJICICTBUE, YACTHBIN CITy4yail 0OIIero yTBEpP:KICHHS, KOHTPIIPUMED;

— TPOBEPSTHh NPUHAATIC)KHOCTH JIEMEHTa MHOXKECTBY;

— HaXOJUTh NepecedeHre U 00beAMHEHHE MHOKECTB, B TOM YHCIIE MPECTaBICHHBIX IpaduyecKu Ha
YHCIOBOU MPSIMOW U Ha KOOPJIWHATHOU TIOCKOCTH;

— TPOBOJUTH JIOKA3aTeNbHBIE PACCYKICHUS UIE 000CHOBAHHS HCTHHHOCTHU YTBEPKICHUH.

-0nepuposams NOHAMUEM Onpeoenenus, OCHOBHbIMU BUOAMU ONnpedeleHUll, OCHOBHbIMU BUOAMU
meopem;

-NOHUMAMb CYMb KOCEEHHO20 OOKA3AMENbCMEA,

-0nepupos8ams NOHAMUAMU CHEMHO20 U HECUEMHO20 MHONCECMBA;

- NPUMEHAMb MEMO0 MAMeMamu4eckou UHOYKYuU 0Jisi RPOBEOEeHUs. PACCYHCOCHUL U OOKA3AMEeNbCME U
npu peulenuu 3a0au.

B noBceaHeBHOIi )KM3HM M PU U3YYE€HHUH IPYTUX MPeIMETOB:

— HCHOJb30BaTh YUCIOBbIE MHOXECTBA HA KOOPAMHATHOM NPSAMON M Ha KOOPAUHATHOM IJIOCKOCTH JIs
OTHCaHMsl peabHBIX MPOLIECCOB U SBJICHUH;

-TIPOBOJINTH JIOKA3aTeNIbHBIC PACCYKICHUS B CUTYaIUsIX TOBCEAHEBHOM KU3HU, ITPU PELICHNUH 33124 U3

APYTUX MPEIMETOB

-UCNONL306AMb MEOPEMUKO-MHONCECMEEHHBII A3bIK U A3bIK JT02UKU 0I5l ONUCAHUS PEATbHbIX NPOYECCO8

U A61eHUll, Npu peulenuu 3a0a4 Opyeux y4eOHvlx npeomMemos.

Yucaa ¥ BLIPAKEHHS

-CB00OHO OmepupoBaTh MOHATUAMHU: HATyPAIbHOE YHCII0, MHOXKECTBO HATYypPAIbHBIX YUCEI, I[EI0e
YHUCJIO, MHOXKECTBO LIEJIBIX YHCEN, OOBIKHOBEHHAsS APOO0K, AECITHUHAS IPp0oOb, CMEIIaHHOE YUCIIO,
palMOHAIBHOE YUCII0, MHOXKECTBO PALlMOHATIBHBIX YUCEN, UPPALIMOHAIBHOE YHUCIIO0, KOPEHb CTETICHHU N,
HeﬁCTBHTeHBHOC YHCJI0, MHOXXECTBO HeﬁCTBHTeHLHLIX YHUCCII, FCOMCTPUYCCKAA MHTCPITPETALIA
HaTypaJibHbIX, LIEJIbIX, PAIIIOHAIbHBIX, IEUCTBUTENbHBIX YNCE;

- IIOHUMATh U OOBSICHITE pasHuLy MEXIay HOSHHHOHHOﬁ )51 HeHOSHHHOHHOﬁ cCucreMmamMu
3aIyCy YHCeT;

— TEepeBOAMUTH YHUCIIA U3 OJHOM CHCTEMBI 3aMKCH (CUCTEMBI CUMCIICHHUS) B APYTYIO;

— JIOKa3bIBaTh U HUCIIOJIB30BATh NPU3HAKU JCIUMOCTU CYMMBI U ITPOU3BCACHUA ITPHU
BEBIIOJTHEHUH BEIUUCICHUN U PEIICHUM 3aa4,

—  BBINOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII C 33/JaHHON
TOYHOCTHIO;

— CpaBHUBATH )ICfICTBI/ITGJ'IBHLIG qucia pasHbIMU CHOCO6aMI/I;

— YNOpSAIOYMBATH YKCIIA, 3alIMCAHHbIE B BUI€ OOBIKHOBEHHOM U AECATUYHON Apodu, dKca,
3aMyCaHHbIe C UCTIOIb30BaHMEM apU(METHUIECKOTO KBaAPATHOTO KOPHS, KOPHEH cTerneHu
Ooublie 2;

— wHaxoautb HOJI u HOK pa3ueiMu cioco6amu ¥ MCIOJIb30BaTh UX MPHU PEIICHUH 3a7a4;



—  BBINIOJIHATH BBIYHCIICHUS M MPEOOPA30BAHMS BRIPAKEHUH, COACPKAIINX TCHCTBUTEIBHEBIE
Yrciia, B TOM YMCIIe KOPHU HATypaJIbHBIX CTEIICHEH;
—  BBINOJIHSITH CTAaHAAPTHBIC TOKICCTBECHHBIE MPE0OpPa30BaHUS TPUTOHOMETPHUIECCKHX,
norapu(pMHUECKUX, CTETICHHBIX, HPPAIIMOHAIBHBIX BRIPAKESHUH.

—  C80000HO ONEPUPOBAMb YUCTOBIMU MHONCECBAMU NPU PEUleHUU 3A0aY,

—  NOHUMAMb NPUYUHBL U OCHOBHBIE UOeU PACUIUPEHUS YUCTOBbIX MHOMCECTNE,

-61a0emb OCHOBHBIMU NOHAMUAMU MEOPUlU OeTUMOCU NPU PEUEHUU CIMAHOAPMHBIX 340a4

—  umems 6a308vle NPeOCMasIeHUs 0 MHONCECHEE KOMNIEKCHBIX YUCEe;

—  C80000HO 8bINONHAMb MONCOECMBEHHbLE NPEOOPAZ08AHUL MPULOHOMEMPULECKUX,
J102apupmMuteckux, cmeneHHuIX 8blpaNCeHUll,

— enademv popmynou bunoma Heromona;

—  NpuMeHAmb NPU peuleHuU 3a0ay meopemy o aunetinom npeocmagienuu HOJJ;

—  npumeHams npu peuwleHuu 3a0a4 Kumatickyro meopemy 06 ocmamxax;

—  npumensms npu pewieHuu 3a0ay Manyro meopemy @epma,

—  yMemb GbINOHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU CUCmeMe CHUUCTeHUS,

—  NpUMeHAmb NPU peuleHuU 3a0ay meopemuKo-yuciosvle QYHKYU: 4Ucio u cymma oeaumernetl,
@ynxyuro Dinepa;

—  npuMeHAmb NPU peuleHuu 3a0ay yenuvie opoou;

—  NPUMEHSIMb NPU PeuteHUul 3a0a4 MHO20YIeHbl ¢ OeUCMBUMENbHLIMU U YeablMU KO3phuyuenmamu;

—  81a0emb NOHAMUAMU NPUBOOUMDbILLL U HENPUBOOUMDBLI MHO2OUNIEH U NPUMEHSMb UX NPU PeUleHUU
3a0ay;

—  npumenams npu peuwteHuu 3a0a4 OCHOBHYIO meopeMy aneedpbi;

—  NpuMeHsmb NpU peuleHuu 3a0ay npocmeuiuiue QyHKYuyu KOMNIeKCHOU nepemMenHol KaKk
eeomempuieckue npeoopa3068aHus.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NPeIMeTOB:

—  BBINOJHATH U OOBSCHATH CPABHEHUE PE3Y/IbTaTOB BBIUMCICHH NP PEIICHUN MTPAKTHYECKUX 3a7ad,
B TOM YHCIIe TPUOIMKEHHBIX BBIUMCICHHIA, UCTIONB3Ys pa3Hble CIIOCOObI CPaBHEHU;

— 3aIUChIBaTh, CPABHUBATH, OKPYIJISTh YUCIOBBIE JAHHBIC PEATbHBIX BEJIMYMH C UCOJIb30BAHUEM
pPa3HBIX CUCTEM U3MEPEHHUS;

— COCTaBJISTh U OIIEHUBATh PA3HBIMHU CIIOCOOAMU YHCTIOBBIE BBIPAKESHUSI IPU PEIICHUH MPAKTUIECKIX
3a/1a4 U 3a]1a4 U3 IPYTuX y4eOHBIX MPEAMETOB.
YpaBHeHHs M HEPABEHCTBA

— CB00OJHO ONEepUPOBATH MOHATHIMHU: YPaBHEHUE, HEPABEHCTBO PABHOCHIILHBIE YPABHEHUS U
HEPaBEHCTBA, YPABHEHUE, SBISIONIEECS CIEACTBUEM JPYroro YpaBHEHHUsI, ypaBHEHNS,
pPaBHOCHJIbHBIE HA MHOYKECTBE, PAaBHOCUJIbHBIE ITPe0Opa30BaHusl ypaBHEHUH;

— pemaTth pa3Hble BUJIbl YPABHEHHUI U HEPABEHCTB M UX CUCTEM, B TOM UHCJIE HEKOTOPHIE YPAaBHEHHUS
3-it u 4-1i cTeneHei, APoOHO-palMOHATBHbIE U UPPALMOHAJIBHEIC,

— OBJIaJIETh OCHOBHBIMH THUIIAMH [TOKA3aTENIbHBIX, JJOTapU(PMUIECKUX, HPPALIHIOHAIBHBIX, CTEEHHBIX
YPaBHEHUI U HEPABEHCTB U CTAaHJAPTHBIMU METOAAMHU UX PELICHUH U IPUMEHSATh UX NP PEIICHUN
3ajad4;

— IIPUMEHATH TeopeMy be3y Kk pelIeHHI0 ypaBHEHMI;

— IPUMEHATH TeopeMy Buera 1 peleHnss HEKOTOPBIX YPaBHEHUIN CTEIIEHU BBIIIE BTOPOA;

— TOHHMMATh CMBICII TEOPEM O PaBHOCUJIbHBIX U HEPABHOCHIIBHBIX NIPEOOpPA30BAHUAX YPaBHEHUH U
YMETb UX JI0KA3bIBaTh;

— BIIAJIETh METOJIaMH PEILICHUs YpaBHEHHH, HEPAaBEHCTB U X CUCTEM, YMETh BBIOMPATh METO[]
peleHus 1 000CHOBBIBATh CBOM BHIOOD;



— HCMOJB30BaTh METO/ UHTEPBAJIOB JIJIsl PEIICHUS HEPABEHCTB, B TOM YHCIIE APOOHO-PAITMOHATILHBIX
BKITIOYAOIIUX B ce0s1 MPPALMOHATILHBIC BRIPAKCHHUS;

— pemath anreOpanyecKrue ypaBHEHUSI U HEPABEHCTBA M MX CHCTEMEI C IapaMeTpaMu alreOpandeckum
U rpauyecKuM METOAAMU;

—  BIIQJICTh PA3HBIMU METOJ/IaMH JIOKA3aTeIIbCTBA HEPABECHCTB;

— pelmaTh ypaBHEHHs B LEJBIX YHCIIAX;

— M300pakaTh MHOXKECTBA HA TUIOCKOCTH, 33]IJaBACMbIC YPaBHEHHUSIMH, HCPABCHCTBAMU H X
CHCTEMaMH,

— cBOOO/IHO UCIIOJIB30BATh TOXK/IECTBEHHbIE TPE0OPa30BaHNUs IPU PEIICHUN YPAaBHEHHUH U CHCTEM
ypaBHEHUI

—  €80000HO onpedensimb Mun U 8blOUPamv Memoo peueHus NOKA3AMeENbHbIX U 102APUPMULECKUX
VPaHeHUll U HepaseHCM8, UPPAYUOHANbHBIX YPAGHEHUU U HEPABEHCME, MPULOHOMEMPULECKUX
VPABHEHUIl U HEPABEHCME, UX CUCTEM,

—  C80D0OHO peulamb cUCmeMbl TUHEUHBIX YPAGHEHULL,

—  pewams OCHOBHble MUnbl YyPAGHeHUUl U HEPABEHCME C NAPAMEMPaMIL;

B noBceHeBHO KU3HH U MPH U3YYeHUH APYTUX NPeAMETOB:

COCTABIIATH M PeIIaTh YpaBHEHHs, HEPABEHCTBA, MX CHCTEMBI IPU PELICHUH 3a/1a4 JPYTUX yIeOHbBIX
IIPEAMETOB;

BBITIOJIHATH OLEHKY MPaBONO00MS pe3yJIbTaToOB, MOJIYYaEMbIX TP PEIICHUN PA3TUIHBIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IIPU PEUICHUH 33/1a4 APYrUX y4eOHBIX IPEIMETOB;
COCTABJIATH U PELIATh YPABHEHUSA U HEPABEHCTBA ¢ ITapaMEeTPaMU IIPU PELICHUH 3a1a4 IPYTrUux
y4eOHBIX IPEMETOB;

COCTABJISITh YPABHEHNE, HEPABEHCTBO MJIM UX CHUCTEMY, ONMCHIBAIOLINE PEAIBHYIO CUTYALUIO WU
MPUKIIAJHYIO 3a7]a4y, HHTEPIPETUPOBATH ITOJyYEHHBIE PE3YyJIbTaThI;

HCIIOJIB30BATh IIPOTPAMMHBIE CPEJICTBA IIPU PEILIEHUH OTAENIBbHBIX KIACCOB YPABHEHUU U
HEPaBEHCTB

DYHKIUH

— Bnaners NOHATHAMHU: 3aBUCUMOCTD BEIMYUH, (YHKIIMS, apTyMEHT U 3HaueHHe (PyHKUNHU, 001acTh
orpeziesieHus] U MHOXECTBO 3HaYeHUH (PYHKIINU, TpapuK 3aBUCUMOCTH, rpaduK GyHKIIMH, HYJIU
(GYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAacTaHNE Ha YHMCIOBOM MPOMEXKYTKE, YObIBAaHUE Ha
YHCIOBOM MTPOMEKYTKE, HAauOOJIbIIIee M HAMMEHbIIIee 3HaYeHNne (YHKIUU Ha YHCIOBOM
NPOMEXYTKe, IepruoruecKast GyHKILUs, IEPHO, YeTHasl U HeueTHas (QYHKIMH; YMETh IPUMEHSTh
3TH MOHATHS NPU PELICHUH 3a/1a4;

— BIJIaJIeTh MIOHATUEM CTETEeHHas (QYHKIUS; CTPOUTH €€ rpaduK U yMETh IPUMEHSATH CBOMCTBA
CTETeHHOU (DYHKIIMU MPH pEIIeHUH 3a/1a4;

— BJIaJIeTh MOHATUSAMH MOKa3aTeslbHas (QYHKIMS, IKCIOHEHTA; CTPOUTh UX TpapUKU U YMETh
IIPUMEHSTh CBOMCTBA MOKa3aTeNbHON (PYHKIINY MTPU PEIIEHUH 3a/a4;

— BIJIJIETh MOHATHEM JIoTapudMudeckas QyHKIHs; CTPOUTD €€ TpapuK U YMETh IPUMEHSTh CBONCTBA
norapuMuyueckoil GyHKIMY MPU pPELISHUN 3a/]a4;

BJIQ/ICTh MOHITUSIMH TPUTOHOMETpHUUECKHE (HYHKIIUU; CTPOUTH UX TPaAPUKU U YMETh IPUMEHSATh
CBOICTBa TPUTOHOMETPUUECKUX (YHKIUI MPHU pEelIeHNH 3a/1ay;

— BIQJIETh MOHATHEM OOpaTHast PyHKIIHS; IPUMEHSTh 3TO MOHITHE MPU PEIICHUH 3a/1a4;

— TMPHUMEHSTH MPH PEIICHUH 33]]a4 CBOUCTBA (DYHKIMI: Y4ETHOCTD, IEPUOJMIHOCTh, OTPAHUYCHHOCTB;
— TIPUMEHSATH MPHU PEIICHUH 3a/1a4 TpeoOpa3zoBaHus rpadukoB PyHKITUI;

— BJIaACTb NOHATUAMHA YHUCJIIOBasd IIOCICI0OBATCIbHOCTD, aqu)MeTquCKa;{ U TCOMCTPHUYCCKAA
IPOTPECCHS;



NPUMEHSTH MIPU PELICHUH 33a4 CBOMCTBA U MPU3HAKU apU(PMETUUECKON 1 T€OMETPHUUECKOM
MPOTPECCUi.

61a0emb NOHAMUEM ACUMNIMOMbL U YMemb €20 NPUMEHAMb NPU PeueHul 3a0ay,

NPUMEHSAMb MemoObl peuleHus npocmeuuux ougpepenyuanvHux ypasHeHuil Nepeozo U 6Mmopo2o
nopsOKo8

B noBceqHeBHOM KU3HU U NPU U3YyYEeHUH APYTUX Y4eOHbIX NPeIMETOB:

OTIpeNeNATh 10 TpadrKaM U UCIIOIb30BaTh JUIS PEIICHHS MTPUKIIAJIHBIX 33/1a4 CBOMCTBA pealbHbIX
IPOLIECCOB U 3aBUCUMOCTEN (HauOObIINE U HAUMEHBIINE 3HAYEHUs, IPOMEXYTKH BO3pacTaHUs U
yObIBaHUs (DYHKIINHU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, TOUKH Neperuda, nepuoa u
T.I1.);

WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYaINH;.

OTIPENIeNIATH 1O TpadrKaM MPOCTEHIITNE XapaKTEPUCTHKH MTEPUOANIECKHUX MPOLIECCOB B OMOJIOTHH,

9KOHOMHKE, MY3bIKE, paIUOCBA3U U JP. (aMHJ’II/ITy,Ha, nepuoa u T.H.).

DJ1eMeHThbI MATEMATHYECKOI0 AHAJIN3A

BraneTs nmoHsiTueM 0ECKOHEYHO yOBIBAIOIIAs FTEOMETPUYECKAs IIPOTPECCUSI K YMETh IIPUMEHSIT €T0
IIPH PEIICHUU 33]1a9;

NPUMEHSTh JUIs PELICHUS 33/1a4 TEOPUIO TPEICIIOB;

BJIQJICTh MOHITHSIMH O€CKOHEYHO OOJIBITNE M OECKOHEUHO MAJIbIC YHCIOBBIC MTOCIEAOBATEIHHOCTH 1
YMETh CPaBHUBATh OCCKOHEYHO OOJIbIINE U OECKOHEYHO MaJble MOCIIEI0BATEILHOCTH;

BJIQJICTh TIOHSITHSIMH: POU3BOIHASL (DYHKIIUHU B TOYKE, TPOU3BOIHAS ()YHKITUH;

BBIUUCIIATH MPOU3BOIHBIE SJIEMEHTAPHBIX (QYHKIMI 1 UX KOMOWHAIH;

UCCIenoBaTh (PYHKIIMM HA MOHOTOHHOCTh U OKCTPEMYMBI;

CTPOUTH TPapUKU U TIPUMEHSTH K PEIICHUIO 33]1a4, B TOM YHCIIE C TAPAMETPOM;

BJIQJICTh IOHITHEM KacaTelbHas K TpaduKy QYHKIMH U yMETh IPUMEHSITh €TI0 IIPH PEIICHUH 3a]1a9;
BJIQ/IETh MOHITUSIMHU TIepBOOOpazHas QyHKIIMs, ONpeAeTICHHBIA HHTETPAlL;

npuMeHsTh TeopeMy HproTona—JIeliOHMIIa U ee CIIeICTBUS A pelIeHHs 3a/1ay;

€80000HO 811a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 AHANU3A O/ BbIYUCTICHUS
NPOU3B0OHBIX PYHKYUU OOHOU NEPEMEHHOLL,

CB0O0OHO NPUMEHSIMb ANNAPAM MAMEMAMULECKO20 AHATU3A OJISL UCCTe008AHUSL (DYHKYULL U
HOCMpOoeHUs 2paghuKkos, 8 MoM YUCie UCCIe008aHUs HA GLINYKIOCMb,

onepuposams NOHAMuUEM nepeoooPa3HoL PyHKYUU 015 peuleHuss 3a0a4,

061a0emb OCHOBHbIMU c8edeHusiMU 00 unmezpane Hvtomona—Jletibnuya u e2o npocmeuiuiux
NPUMEHEHUSX,

onepuposams 8 CMaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbICUUUX NOPAOKO8,

YMemb NPUMeHAMb NPU peueHUU 3a0ay C8oUCMEd HeNnPepPbleHbIX QYHKYUILL,

YMemb npuMeHsams npu peweHuu 3a0ay meopemvl Bellepuwmpacca,

YMemb 8bINOIHAMb NPUOTUNCEHHbIE BbIYUCTIEHUS (MemOObl peuletls YPAGHEeHU, GbIYUCTeHUS
onpeoeeHH020 UHmezspana);

YyMemb NPUMEHAMb NPULONCEHUE NPOU3BOOHOU U ONPEOeNeHHO20 UHMEeZPAaNd K peuleHulo 3a0ay
ecmecmeo3HaHusL,

e1adems NOHAMUAMU 8MMOPAsL NPOU3BOOHAS, BLINYKIOCMb epapuKa hyHKYuU u ymems uccieoo8ams
@yHKYUIO HA BLINYKIOCHD

B nosceHeBHOI JKM3HM M IIPH U3YYeHUH APYTUX Y4eOHBIX MPEAMETOB:

peuiaTh MPUKIAAHBIC 3a1a4u U3 6I/IOJIOI‘I/IPI, (I)I/ISI/IKI/I, XUMHUH, DKOHOMHUKHU U APYTHUX ITPEAMETOB, CBA3aHHBIC C
HCCICAOBAHUEM XapPAKTCPUCTHUK ITPOLICCCOB;



WHTEPIPETUPOBATH NOJTYICHHBIE PE3yIbTaTHI.
CTaTHCTHKA U TeOpHsl BEPOATHOCTEN, JIOTUKA 1 KOMOMHATOPHUKA

OHGpI/IpOBaTb OCHOBHBIMH OIIMCATCIIbHBIMH XaAPAKTCPUCTHUKAMU YUCIIOBOT'O Ha6opa, IIOHATHUCM
T'CHCpaJIbHAasA COBOKYIIHOCTb U BBI60pKOI>'I H3 HEC,

ONCpUPOBATh NOHATUAMU: HACTOTA U BEPOATHOCTDH CO6BITI/ISI, CyMMa 1 NIpOU3BCIACHHUC BCPOSITHOCTGI\/JI,
BBIYUCIIATE BEPOATHOCTH COOBITHH Ha OCHOBE noacyeTa 4ucia uncxoaosn,

BJIQJICTh OCHOBHBIMHU MOHSATUSMU KOMOWHATOPUKH U YMETh UX MPUMEHSTH MPU PEIICHUH 33134,
UMETH TPEJICTaBIIEHNE 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;

UMETH MPEJICTABIICHUE O JUCKPETHBIX U HETPEPHIBHBIX CITYYAHBIX BETUYHHAX U PACTIPEICIICHUSIX, O
HE3aBHCUMOCTH CITyYailHBIX BEJINYHH;

UMETh MPEJCTaBICHNE O MATEMATHUECKOM OXKUIAHUH U JUCTIEPCUU CITyYalHBIX BEJIUYUH;

UMETh MPEJICTaBIEHNE O COBMECTHBIX PACHPE/ICIICHUAX CIyUYalHBIX BEIMYUH;

MOHUMATH CYTh 3aKOHA OOJIBIIMX YHCET M BRIOOPOYHOTO METO/1a U3MEPECHHSI BEPOSTHOCTEH;
UMETH TMPEJICTABIICHUE O HOPMAaJIHHOM PacIpeielICHUH U IPUMEPaX HOPMAIBHO PacipeIeIICHHBIX
CIIyYalHBIX BEJIUYHH;

UMETh MPEJCTABICHUE O KOPPEISAINH CIyYailHbIX BEIMYMH;

umems npedcmasierue 0 YeHMpAaIbHOU NpedebHol meopeme;

671a0emb OCHOBHLIMU NOHAMUAMU Meopuu 2pagos (2pag, eepuiuna, pebpo, cmenersb epuilitbl,
nymo 6 epaghe) u ymems NpUMEHAMb UX NPU peueHuu 3a0a,

umemn npedcmasienue 0 0epesvax U ymenms NPUMeHsAmb Npu peueHuu 3a0a4,

YMemb 0Cyuecmensms nymu no peopam, oo6xoovl pebep u sepuiur epaga;

61a0emb NOHAMUAMU KOHEUHble U CUemHble MHOMCeC8d U YyMemb UX NPUMEHAMb NpU peuleHuu
3a0ay;

YMemb NPUMEHAMb Memo0 MamemMamuieckou UHOYKYUuu,

YMemb npUMeHams npuHyun /fupuxie npu peuleHuu 3a0ay

TOBCEAHECBHOM KU3HH M IIPH U3YyYEHHMH APYTUX NPEAMETOB:
BBIYHCIIATh UM OLICHUBATL BEPOATHOCTHU COOBITHH B peaHBHOfI KHN3HU,

BBIOHPATh METOIbI TIOJIXO/IAIIETO MPEJCTABICHHS U 00paOOTKH TaHHBIX

TexcToBbIE 3a1a4H

PemaTs pa3zHble 3a1a4u MOBBIIEHHON TPYIHOCTH; aHAIM3UPOBATh YCIOBUE 3a]1a4M, BEIOUpATh
OHTI/IMaJ'IBHBII\/’I METO pemeHI/m 3aJa4u, paCCManI/IBaSI paSJ’II/I'-IHI:;Ie METOBI,

CTPOUTH MOJICITb PEIICHUS 3a/1a49H, IPOBOIUTH JOKA3aTEIbHbIC PACCYKIACHUS TIPU PEIICHUH 3a/1a4H;
pemath 3a1auu, TpeOyroiue nepedbopa BApHAHTOB, TPOBEPKH YCIOBHIA, BEIOOPA ONITHMAIBHOTO
pe3ysbTara;

AHAJTM3UPOBATh U UHTEPIPETUPOBATH TMOTYUCHHBIC PEIICHUSI B KOHTEKCTE YCIOBHS 33/1auH,
BBIOUPATH PEIICHUs, HEe TIPOTUBOPEYAIIHE KOHTEKCTY;

NEPEBOIUTH NP PEUICHUH 3a/1a4l HHPOPMAIIUIO U3 OJHOU (OPMBI 3aITUCH B IPYTYIO, UCIOJIb3YS
IpU HEOOXOIMMOCTH CXEMBbl, TAOIHIIbI, TPAPUKH, TUArPAMMBI.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX MPeIMETOB:

pelaTh NPAaKTUYCCKUEC 3aJa9U U 3aa4u U3 APYTUX NPEIMETOB.
I'eomerpus

Bnaznets reoMeTpuuecKUMU MOHATUSIMU MIPU PELICHUU 33]1a4 U IPOBEJCHUH MaTeMaTHUYEeCKUX
pacCyXIeHUI;

CaMOCTOATCIIBHO Q)OpMyHHpOBaTB OIPCACIICHUSA TCOMCTPUUCCKUX (bl/ll"yp, BbIABHUT'AaTh T'HIIOTE3bI O
HOBBIX CBOMCTBaX M MPU3HAKaX F€OMETPHUECKUX (UTYp U 0OOCHOBBIBATH MJIM ONPOBEPraTh UX,



0000111aTh MJIM KOHKPETU3HPOBATh PE3YJIbTAaThl HA HOBBIX Kilaccax (puUryp, mpoBOIUTH B HECIOKHBIX
cilyyasx Kiaccuukanuio Guryp mno pa3jauuyHbIM OCHOBaHUSAM;

UCCIIEIOBATh YEPTEXKH, BKIIOUAsi KOMOMHALMYU (PUTYD, N3BIIEKATh, UHTEPIPETHPOBATH U
peoOpa3oBbIBaTh HH(POPMALINIO, IPEACTABICHHYIO Ha YepTexkKax;

pemars 3aa4i reOMETPUYECKOro COAEPIKAHNS, B TOM YUCJIE B CUTYallUsIX, KOTa alTOPUTM
pELICHHS HE CIENYET IBHO U3 YCIOBHUS, BHIIOIHATh HEOOXOAUMBIE JJISl PEHICHUS 3a1a4H
JIOTIOJIHUTEIIbHBIE TIOCTPOEHUS, CCIIEA0BAaTh BOZMOKHOCTb IIPUMEHEHUS TeopeM U HopMyJT JUIs
pelIeHus 3a/1a4;

yMeTb (POPMYJIMPOBATh U JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKACHNUS;

BJIA/ICTh NOHATUAMM CTEPEOMETPUN: IIPU3Ma, NTapaJlIeIICIUIIe ], IUPaMHIa, TETPadIp;

UMETb IPEJCTaBICHUs 00 aKCHOMaX CTEPEOMETPUH U CIEICTBUAX U3 HUX U YMETh IIPUMEHATh UX
IIPY PEILLICHUN 3a/]a4;

YMETb CTPOUTH CEYEHUsI MHOIOTPAHHUKOB C UCIIOJIB30BAHUEM PaA3JIMYHBIX METO/IOB, B TOM YHCIIE U
METO/1A CIIE/OB;

MMETH NPEICTABICHUE O CKPEIIHUBAIOIINXCS IPAMBIX B IPOCTPAHCTBE U YMETh HAXOAUThH YIoOJl U
paccTosiHUE MEXAYy HUMHU;

IIPUMEHATH TEOPEMBI O MMAPAJIEIBHOCTH NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE IIPU PELICHUN
3ajad4;

YMETb NIPUMEHSATH NapajljiebHOE IPOSKTUPOBAHUE /Il U300pakeHust puryp;

YMETb IPUMEHSATH MEPIEHIUKYISIPHOCTH MIPSAMOM U IUNIOCKOCTH IIPU PEILIEHUN 3a/1a4;

BIIQJICTh IOHATUSAMHU OPTOIOHAJILHOE IPOCKTUPOBAHNE, HAKIIOHHBIE U UX IIPOCKIUHU, YMETh
IIPUMEHSATH TEOPEMY O TPEX NEPIEHANKYJIApaxX PH PELICHUH 3a/1a4;

BJIAJICTh MMOHATUSAMH PACCTOSIHME MEXY GUTYpaMH B IPOCTPAHCTBE, OOIINI MEPHIEHIUKYIISAP ABYX
CKPEIIMBAIOIINXCS MPAMBIX U YMETh IPUMEHATD UX IIPU PELICHUHN 33/1a4;

BIIQJIETh TIOHATHEM YTOJI MEKAY NPSMOM U IJIOCKOCTBIO U YMETh IPUMEHSATH €r0 IIPU PEIICHNUN
3az1ay;

BIIQJIETh IOHATUAMU JBYTPAHHBIN YIOJl, yrOJI MKy IUNIOCKOCTSIMHU, TEPIEHIUKYISIPHBIE IITIOCKOCTH
Y YMETh IPUMEHATh UX MPH PEIICHUHU 33]a4;

BJIA/IETh NOHATUAMM NIPU3Ma, MApAJIJIENICIIUIIE]] U IPUMEHSITh CBONCTBA NapajlieleNuIe a npu
pELICHUH 3a/1a4;

BIIQJIETh IOHATUEM IIPSIMOYTOJIbHBIN NapaJIJIEIENUIE ] U IPUMEHATh €T0 IPU PELICHUH 33/a4;
BJIQ/IETh MOHATUSIMU NMUPAMUJIA, BUABI TUPAMUJ], SJIEMEHTHI IPAaBUIbHOW TUPAMUJIBI U YMETh
IIPUMEHSATH UX IIPHU PELICHUU 3a/1a4;

MMETH MPEICTABIEHUE O TeopeMe Diyiepa, NPaBUIbHBIX MHOTOTPAHHUKAX;

BJIA/IETh NOHATUEM IUIOLIAIN IOBEPXHOCTEN MHOTOIPAaHHUKOB U YMETh IPUMEHATH €r0 IIPH
pElIeHUH 3a/1a4;

BJIAJICTh MOHATUSAMH TeJa BpalleHus (LUJIUHP, KOHYC, ap U cdepa), UX CEYeHUs U yMEThb
IPUMEHSTH UX MPU PELICHUH 3a/1a4;

BJIQJIETh IOHATHSAMU KAacaTeJbHbIE IPSMBIE U INIOCKOCTH U YMETh IPUMEHATh U3 IIPU PELICHUU
3az1ayg;

UMETb MPECTABICHUS O BIIMCAHHBIX M OMHMCAHHBIX chepax U yMeTh MPUMEHSTh UX IIPU PEIICHUU
3az1ay;

BJIQ/IETh MOHATUSIMH 00bEM, 00bEMbI MHOTOTPAHHUKOB, TEJI BPAIIEHUS U IPUMEHATh UX MPU
pElIeHUH 3a/1a4;

MMETBH INIPECTABICHUE O Pa3BEPTKE LIIMHIPA U KOHYCA, IJIOMAAU TOBEPXHOCTU LIUIUHAPA U
KOHYCa, YMETb IPUMEHSTh UX MPU PELICHUH 3a/1a4;

UMETb MPEJCTABICHUE O IUIOIIAAH c(epbl U yMETh IPUMEHSTh €0 NP PELICHUH 3ajay;

YMETh pelllaTh 3a/1a4l Ha KOMOMHAIIMU MHOTOI'PAaHHUKOB U TEJl BpaICHUS;
UMETh MPEICTABJICHHUE O TI0I00MH B TIPOCTPAHCTBE M YMETh pPEIIaTh 3a7a4u Ha
OTHOUIEHUE 00BEMOB U TUIONIA/IeH MOBEPXHOCTEN MOJAOOHBIX (UTYP.



Hmems npedcmasnenue 06 axcuomamuieckom memooe,

6l1a0emb NOHAMUEM 2eoMempudecKue Mecma mo4ex 6 NPOCMpaHcmee u ymems RPUMEHsIMb ux OJis
peuleHus 3a0ay;

YyMemb NpUMeHsmy OJisl peuleruss 3a0ay C8OUCMEad NIOCKUX U 08Y2PAHHBIX V2ll08, MPeXePaHHO20
yena, meopemuvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Vela,

e1adems NOHAMUeM NePReHOUKVISAPHOE CeHeHUe NPUMbL U YMemb NPUMEHSIMb €20 NPU PeuleHul
3a0ay;

umems npedcmasierue 0 080UCMBEHHOCMU NPABUTbHBIX MHO20CPAHHUKOB,

61a0emsb NOHAMUSMU YEHMPATIbHOE U NAPALIeIbHOe NPOESKMUPOBAHUE U NPUMEHAMb UX NPU
HOCMPOEHUU CedeHUll MHO20CPAHHUKO8 MemOoOOM NPOEKYULL

umems npedcmasierue 0 pa3eepmrke MHO20SPAHHUKA U KpAMyauuiem nymu Ha NO8ePXHOCMU
MHO20CPAHHUKA,

umems npeocmaesieHue 0 KOHUYECKUX CeYeHUsX;

umemsb npedcmasienue 0 Kacarnwuxcs cepax u KOMOUHayuY mej 6paujeHust U ymenv npUMeHsImb
UX npu peuwtenuu 3a0a4;

NPUMEHAMb NPU PeuleHuu 3a0a4 GopMyIy paccmosHus Om mouKku 00 NIOCKOCMU;

61a0emb PA3HLIMU CROCODAMU 3A0AHUSL NPAMOU YPAGHEHUAMU U YMemb NPUMEHIMb NPU PeueHuu
3a0ay,

NPUMEHSMb NPU PeuleHuU 3a0ay U 00Ka3ameilbCmee meopem 6eKmopHulil Memoo u Memoo
KOOpOuHam;

umemsv npedcmasierue 00 aKcuomax 0ovema, NPUMeHImMb hoOpMYibl 00bEMO8 NPAMOY2OIbHO2O
napanieienuneda, NPpUsMbl U NUPAMUObL, Mempa’ropa nPpu PeueHun 3a0ady,

NPUMEHAMb meopembl 00 OMHOWEHUSIX 00beMO8 NPU peteHul 3a0ay,

NPUMEHAMb UHMe2Pal OISl BLIYUCTIEHUSE 00bEMO8 U HOBePXHOCEl Mell 8PAUeHUs, BbIYUCTEeHUS
naowWaou chepuyeckozo nosca u 00vema wmaposo2o Clos;

umems npedcmasierue 0 OBUNCEHUSIX 8 NPOCMPAHCMEe. NAPATIETbHOM NEPEHOCEe, CUMMEMPUU
OMHOCUMENbHO NIOCKOCTU, YEHMPATbHOU CUMMEMPUL, NOBOPOME OMHOCUMENLHO NPIAMOT,
BUHMOBOU CUMMEMPUL, YMEMb NPUMEHSIMb UX NPU PeuleHuu 3a0a4;

umemvb npeocmasierue 0 nIouaou OPMoO2OHAIbLHOU NPOEKYULL,

umemsb npeocmasienue 0 MpexepanHoM U MHO2OSPAHHOM Yeie U NPUMEHMb CEOUCMEA NIOCKUX
Yel08 MHO20SPAHHO20 Veld NPU PeueHuu 3a0ay,

umems npeodcmasienus 0 npeoopaz08anul NOOOOUS, 20MOMeMuUU U yMenms NPUMEHIMb UX npu
peuleHuu 3a0ay,

YyMemb peuams 3a0ayu Ha NI0CKOCIU MemoOamu CmepeomempuuL;

YyMemb npUMeHsmb hopMyabl 00beM08 Npu peuieHuu 3a0ay

B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEIMETOB:

— COCTaBJIATH C UCIOJIb30BAHUEM CBOMCTB re€OMETPHUECKUX (PUTYp MaTeMaTHYeCKue MOJENU JUis
pelieHus 3a1ad MPakTHUYECKOro XapakTepa M 3aJad U3 CMEKHBIX AUCLUIUIMH, HCCIIEI0BATh
ITOJIyYEHHBIE MOJIEIN U HHTEPIIPETUPOBATH PE3YIbTaT

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

— Brnagets NOHATUAMH BEKTOPHI U UX KOOPAUHATHL;

— YMETh BBITIOJHATH ONEpaIiy HaJl BEKTOPAMH;

— HCHOJb30BaTh CKAISIPHOE NMPOU3BEACHUE BEKTOPOB MPH PEIICHUHU 33]1aY;

— TPUMEHATH YpaBHEHUE IIOCKOCTH, (POPMYITy paCCTOSIHUS MEXKIY TOUKaMH, ypaBHEHHUE Cephl
MIpH pEelICHUH 33]1aY;

— TPUMEHATH BEKTOPHI U METOJI KOOPJAUHAT B MPOCTPAHCTBE MPU PELICHUH 3a/ad ;

Haxoo0ums 00veM napaiieienuneod u mempa’aopa, 3a0aHHbIX KOOPOUHAMAMU CEOUX BEPUIUH;

3a0asamo NPAMYIO 8 NPOCMPAHCMEE;

HAaxooums paccmosnue om mo4ku 00 NI0CKOCMU 8 Cucmeme KoopouHam,




HAXo0ums paccmostue mexcoy CKpewusarouuMUucs NpImulmu, 3a0aHHbIMU 8 CUCTeMe KOOPOUHAM.
HcTopusi MaTeMaTHKH
I/IMGTB Hp@I[CTaBJIeHI/Ie O BKJIaJAC BBIJAKOIINXCSI MATECMAaTUKOB B pa3BI/ITI/Ie HayKI/I,

IIOHUMATh pOJ'IB MaTeMaTuKu B pa3BI/ITI/II/I POCCI/II/I.

MeToabl MATEMATHKH

Hcnonb30BaTh OCHOBHBIE METO/IbI I0KA3aTENIBLCTBA, IPOBOIUTH JOKA3aTEIbCTBO U BHIIIOJIHATh

OIIPOBEPIKEHUE;

IIPUMEHATh OCHOBHBIE METO/BI PEIICHUS MATEMaTHYECKUX 3a7ay;

Ha OCHOBE MATEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE XaPAKTEPU30BATh KPACOTY U COBEPILIEHCTBO

OKPY’KaIOLIEr0 MUPa U NPOU3BEICHUN NCKYCCTBA,;

IPUMEHSTH [IPOCTENIINE IPOrPaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU

pELICHUH MaTEMaTUUECKUX 3a/1a4;

—  TI0JIb30BATHCS MPUKIAJHBIMU IPOrPAMMaMH U IPOrPaMMaMU CUMBOJIBHBIX BBIYMCICHUN JJIs1
MCCTIEIOBAHUS MAaTEMAaTHYECKUX O0OBEKTOB;

—  NpUMEHAMb MamemMamuyeckue 3HaHus K UCCIe008aHUI0 OKPYICAIOWE20 MUPA (MOOeIuposanue

Qusuueckux npoyeccos, 3a0auu SIKOHOMUKUL).



2.Conep:xanue y4eOHOT 0 NipeaMeTa
[Ipunoxenuel :Anredpa U Hayana MaTEMaTHYECKOTO aHAJIN3A;
[Tpunoxenue 2: ['eomerpus

3. TemaTHuyeckoe IJIAHUPOBAHUE
C YKa3aHMEM KoJIHYECTBA 1aC0B, 0OTBOAMMBIX HAa OCBOCHUE Kﬁ)KI[Oﬁ TEMbI

[Tpunoxenue 1: AnreOpa 1 Hauana MaTeMaTUYECKOTO aHAJIN3;
IIpunoxenue 2: I'eomerpust

HroroBast koHTposIbHAS paboTa 1o Kypcy «MatemaTuka: anreOpa u Hadasna
MaTeMaTUYECKOro aHanu3a, reometpus» B 10-11 kimaccax mpoBoAUTCS B OJUH JEHb,
HECMOTpsI Ha TO, YTO KOHTPOJIbHBIE pa0OTHI 3aIJIAHUPOBAHBI 10 AIreOpe U HaYaIam
MaTEeMaTUYeCKOro aHaju3a U FTEOMETPUH OT/IeNbHO. Bpems Ha BeinosiHeHue padbot 90
MHUHYT.



IIpunoxenue 1
Conep:xkanue yueOHOro mpeamera AJsredpa M Ha4aJla MATEeMATHYECKOI0 AHAJIN3A
10-11 kaace
Yriy0JieHHbIH YPOBEHb «AJIre0pa 1 HAYaJIa MAaTEeMATHYECKOr0 aHAJIN32)

IToBTOpenue. Pemenue 3ama4d ¢ MCIONB30BAHMEM CBOMCTB YMCENI U CUCTEM CUMCIICHMS,
JNETUMOCTH, JOJIEA M YacTeH, MPOUEHTOB, MOAYJIEH uKcen. Pemenue 3aaa4 ¢ UCIOIb30BAHUEM
CBOMCTB CTemeHel M KOpHEWH, MHOTOWIEHOB, NpPeoOpa30BaHM MHOTOWIEHOB M JIPOOHO-
palMOHAIBHBIX BbIpaXEHUM. PemieHue 3amay ¢ KCNOIB30BAHMEM TPASyCHOM MeEphbl YyIJia.
Mopynp unciia u ero cBoiicTBa. Perienue 3aa4 Ha ABUKEHHUE U COBMECTHYIO pabOTy, CMECH U
CIUIaBbl C TMOMOIIBIO JIMHEWHBIX, KBAJAPATHBIX M JPOOHO-pAllMOHATIBHBIX YPaBHEHUM M HX
cucteM. PemieHne 3a1ad ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOMN
NEPEMEHHON, C MPUMEHEHHUEM H300paKeHUsl YHCIOBBIX IMPOMEKYTKOB. Pemienue 3agad c
MCIIOJIb30BAHMEM YHUCIOBBIX (PyHKIMI M uX rpaduxoB. Vcnonb3oBaHue CBOWCTB U IpadukoB
JUHENHBIX M KBaAPaTHYHBIX (YHKLUH, 0OpaTHON MPONOPLHMOHAILHOCTH M (QYHKIMU Y = VX.
I'paduueckoe pemieHue ypaBHEHH UM HEpaBeHCTB. lcmonp3oBaHWE omeparuil  Haj
MHOECTBAMH U BbICKa3bIBaHUSAMU. VCTIOIb30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM
MIEPEMEHHOM, YHCIIOBBIX NMPOMEKYTKOB, UX OO0OBbEAMHEHHN U nepeceueHuid. [Ipumenenue npu
pEIIEHUH 3a/lady CBOMCTB apuU(METUYECKOHM M TeOMETPUUYECKON MPOTpeccHu, CyMMHUPOBaHUS
OECKOHEUHOM CXOMMIIeHCs TeOMETPUIECKOM MTPOTPECCHH.

MHoxecTBa (YUCIIOBBIE, TeoMeTpHUYeckuxX ¢uryp). XapaKTepuCTHUYECKOEe CBOMCTBO,
AJIEMEHT MHOXECTBA, IIyCTO€, KOHEYHOEe, OeCKOHeYHOe MHOKecTBO. (CrocoObl 3amaHus
MHOXkeCTB [logMHOkecTBO. OTHOLIEHNSI PUHAIIEKHOCTH, BKIFOUCHMS, paBeHCTBA. Onepanun
Hag MHOxecTBamu. Kpyrm Diinepa. Koneunbie W OeCKOHEUHBIE, CUETHBIE U HECUETHBIC
MHOXECTBA.

HcTuHHBIE M JIOXKHBIE BBICKa3bIBAaHUS, ONEpallMd HaJl BBICKA3bIBAaHUSAMU. Aneebpa
gvickasviganui. CBsI3b BBICKa3bIBAHUN C€ MHOXECTBaMHU. KBaHTOpPBI CYyIIECTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKH. OcHoGHble JNo02uueckue npaeuna. PelleHHe JOrM4ecKux 3ajad ¢
WCIIOJIb30BAHUEM KPYTOB DUIIEPA, OCHOBHBIX I02UYECKUX NPABUL.

YMmozakmtouenuss. OOOCHOBaHMS M J0Ka3aTENbCTBO B MaTemaTwke. Teopembl. Buabl
MaTeMaTUYEeCKUX yTBEpXkKACHUH. Budelr Odokazamenvcms. Mamemamuueckas UHOYKYUS.
Ymeeporcoenus: obpamnoe oannoMy, NPOMUBONONOINHCHOE, O0OPAMHOE NPOMUBONOIOHCHOM)
oannomy. IIpu3HaK U CBOMCTBO, HEOOXOUMBIE U JOCTATOYHBIE YCIIOBUSI.

Ocnosnas meopema apupmemurxu. Ocmamku u cpagHenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamxax. Manas meopema @epma. (-uuHvle cucmemvl CUUCTEHUS.
Dyukyus inepa, 4ucio u cymma oerumeneti HamypaibHo20 YUcid.

Panuannas wmepa yria, TPUTOHOMETpUYECKass OKPYKHOCTb. |pUTOHOMETPUUECKHUE
GbyHKIMM yucen U yrioB. @opMysbl IPUBEACHUS, CIOKEHUS TPUTOHOMETPUUECKUX (DYHKITUH,
dbopMynbl IBOMHOTO M TOJOBUHHOTO aprymeHTta. [IpeoOpazoBaHue CyMMBbI, pPa3HOCTH B
MIPOU3BEICHUE TPUTOHOMETPUIECKHUX (PYHKIIHA, 1 HA000POT.

Hymu ¢yHKIuM, TPOMEKYTKH 3HAKOTOCTOSHCTBA, MOHOTOHHOCTh. HaumbOombinee u
HauMeHbIee 3HaueHne Gynkiuu. [lepuoandeckre GyHKIIMN 1 HAUMEHBIINHN niepro1. YeTHbIe U
HeueTHble QyHKIMU. QyHKyuu «Opobuas yacme yuciay y = {X} u «yenas uacmo yuciay y =
[x].

Tpuronomerpuueckue (yHKIHUN YUCIOBOIO APIyMEHTA y = cosx, y = SiN x, y= tg x, y = Ctg x.
CaoiicTBa U rpavKi TPUTOHOMETPUUYECKUX (PYHKITUH.

OOparHble TPUTOHOMETPHUYECKHE (PYHKITNH, MX TJIABHBIC 3HAUEHUSI, CBOMCTBA U TpaduKu.
Tpuronomerpuueckue ypaBHeHUsA. OIHOPOJHBIE TPUTOHOMETPUUECKHE ypaBHEHUs. PelieHue



MPOCTEHIINX TPUTOHOMETPUUYECKUX HEpaBeHCTB. lIpocTeiimme cucteMbl TPUrOHOMETPUUECKUX
YpaBHEHUH.

Crenenb C JI€WCTBUTEIBHBIM TIOKa3aTesleM, CBoicTBa crerneHu. [lpocTteitme
MOKa3aTeJIbHble YPAaBHEHUs U HepaBeHCTBA. [loka3zarenbHas QyHKIUSA U €€ CBOMCTBA U IpaduK.
Uucnio e 1 QyHKIHA p = ex.

Jlorapucdm, cBoiictBa jorapupma. JlecATHUHBIM W  HATypalIbHBIA  JIOrapudM.
[IpeoOpazoBanne norapupmuueckux BbelpaxkeHudl. Jlorapudmuueckue ypaBHEHHS U
HepaBeHCTBa. Jlorapupmuueckas QyHKIMs U ee CBONCTBA U TpaduK.

Crenennas GpyHKIUA U ee cBoicTBa u rpaduk. ppanuonanbHbie ypaBHEHUSI.

[lepBuuHble TPENCTAaBICHUS O MHOXKECTBE KOMIUIEKCHBIX uHcen. /[leiicméus ¢
KomMniekcHolMu ucaiamu. Komnnexcno conpsascennvie uucna. Mooyne u apeymenm uucia.
Tpuconomempuueckas opma KOMHIEKCHO20 uuciaa. Pewenue ypasHeHuii 8 KOMNIEKCHbIX
yucnax.

Meroa uHTEpBanoB sl pelieHusi HepaBeHCTB. [IpeoOpazoBanusi rpagukoB ¢GyHKIIHIA:
CIBHT, YMHOXXEHHE Ha YHCIIO, OTPaKEHUE OTHOCHUTEILHO KOOPAMHATHBIX oceil. ['paduueckue
METO/IbI PEIIeHNs YPaBHEHUI U HepaBeHCTB. PelieHre ypaBHEHUN U HEPABEHCTB, COJIEPIKAIIUX
MIEPEMEHHYIO M10/] 3HAKOM MOJYJIS.

CucreMbl MOKa3aTeNbHBIX, JIOTAPU(PMUUYECKUX U UPPALMOHANIBHBIX ypaBHEHUH. CrucTeMbl
MOKA3aTeIbHBIX, JIOTAPU(YMUUECKUX U UPPAIIMOHATEHBIX HEPABCHCTB.

B3anmuo obpatHbie pyHKIUH. ['paduku B3auMHO 0OpaTHBIX ()YHKIIHA.

VYpaBHEHHsI, CHCTEMBI YPAaBHEHHI C IAPAMETPOM.

@opmyna bunoma Heromowua. Pewenue ypaeneHuti cmeneHu 6viude 2 CHEYUAIbHBIX
6udos. Teopema Buema, meopema be3y. Ilpusodumvie u HenpugoouMvle MHO2OUTIEHbL.
Ocnosnas meopema anceopwi. Cummempuueckue MHo2o4iensl. Llenouucnennvle u yeno3Haumvie
MHO20Y]IeHbI.

Jluopanmosuwl ypasnenus. Llennvie Opoou. Teopema @epma o cymme K8adpamos.

Cymmovl U psaovi, Memoobl CYMMUPOBAHUS U NPU3HAKU cxooumocmu. Teopemwvl o
NpUOIUMCEHUU  OeliCMBUMENbHbIX YUcel pPAYUOHANbHbIMU. Muodcecmea Ha KOOpOUHAMHOU
NJIOCKOCMIUL.

Hepagencmeo Kowu-Byuaxoeckozo, nepasencmeo Hencena, nepasencmsa o cpeoHux.

[Tonstue npenena ¢yHKUUMU B Touke. [lomamue npeodena ¢hynkyuu 6 bGeckoHeuHOCmU.
Acumnmomul epaghuxa @ynxyuu. CpasHenue OECKOHEYHO MANbIX U OECKOHEeUHO OOJbULUX.
HenpepsiBaocts dhyukiun. Cgoticmea nenpepuiénvix @ynxyuti. Teopema Betiepuwmpacca.

Huddepenmmpyemocts ¢ynkuuu. IlpomsBonnas ¢yHkmuu B Touke. KacatenmpHas K
rpadpuxky Qynkuun. ['eomerpuueckuii u QuU3MYECKUd CMBICT TPOU3BOJIHON. [lpumenenue
npouzeéoonoli 6  @usuke.  llpousBomHble  dnmeMeHTapHBIX  (QyHkuui.  [IpaBuma
Qg pepeHTupoBaHUsL.

Bropast npousBoaHasi, €€ reOMETPUYECKUI U PU3NYECKUIN CMBICIT.

Touku s3kcTpeMyma (MakcuMyma U MuHUMyMa). MccnegoBanue 3J1ieMEeHTapHbIX QYyHKIUN
Ha TOYKM HKCTpPEMyMa, HamOojbllee M HAMMEHbIIee 3HAUYEHHWE C TMOMOIIBIO MPOU3BOJIHOM.
Ilocmpoenue epaguxos @ynkyuii ¢ nomowpio npouzeooHuvix. Ilpumenenue npoussooHoU npu
peuwenuu 3a0ay4. Haxoorcoenue saxcmpemymos yHKyuil HeCKOIbKUX NepeMeHHbIX.

[lepBooOpasznas. Heompenenennsnii  uHTerpan. IlepBooOpa3Hbie  3IeMEHTapHBIX
¢byakmmii.  [Imomanp  kpuBonmHEWHOW — Tpamenuu.  @Dopmyna  Heiorona-JleiOnuma.
OnpeneneHHbId UHTETpaNL. BuiuucieHue niowaoeti niockux gueyp u obvemos mei 8pawjeHus ¢
HOMOWbIO UHMe2pad.

Memoovul pewenusi (hyHKYUOHATLHBIX YPAGHEHUL U HEPAGEHCMS.



BeposATHOCTBL M CTATHCTHKA, JIOTUKA, TEOPUA IPadoB 1 KOMOMHATOPUKA

[ToBTopenue. HWcnonb3oBanue TaOAMI] U JUarpaMM i TPEACTaBICHHUS JTaHHBIX.
Pemenue 3a1a4 Ha MPUMEHEHHE ONMUCATENBHBIX XapAKTEPUCTHK YHCIOBBIX HAOOPOB: CPEIHUX,
HauOOJBIIEr0 U HAaUMEHBIIETr0 3HAYEHHUS, pa3Maxa, AUCIEPCUU U CTAaHAAPTHOTO OTKIOHEHHS.
Boruncrienne 4acToT W BEpOATHOCTEH cOObITHIA. BblumclieHne BeposSTHOCTEW B OMBITaX C
PaBHOBO3MOXKHBIMU ~ DJIEMEHTapHbBIMU  Hcxoaamu.  Vcmonp3oBaHne ~ KOMOMHATOPHKH.
BoluniciieHue BeposSTHOCTEH HE3aBHUCHMBIX cOObITHH. Mcnosb3oBaHue (QOpMyIbl CIOKEHUS
BEPOSITHOCTEH, uarpamMm Diliiepa, 1epeBa BepoaTHOCTel, popmynsl beprymnu.

Beposmuocmnoe npocmpancmeo. Akcuomvl meopuu 8eposmHocmel.

YcnoBHas BeposTHOCTh. [IpaBwiio yMmHOXKEHMS BepoATHOcTed. PopMmyrna IOJIHOU
BeposaTHOCcTH. Popmyina baiteca.

JuckpeTHble ciydaiiHble BEJIMYMHBI U pacnpeeneHus. COBMECTHBIE pacIlpeeieHusl.
Pacnpenenenue cyMMbl 1 TPOU3BENICHUSI HE3aBUCUMBIX CIy4YalHBIX BEJIMYUH. MaTeMaTuyeckoe
OKMJIaHWE W JHUCIIEpCHs CIIy4YalHOM BEJIIMYMHBI. MaTeMaTu4ecKkoe OXUAAHUE WU JUCHEPCHS
CYMMBI CITy4ailHbIX BEJTUYHUH.

bunapnas cnydaiiHas BeJIMuYMHA, pacnpeneneHue bepHymnu.  I'eomerpuueckoe
pacmpezneineHie. bUHOMMaNbHOE pACHpENesicHHEe W €ro CBOWCTBA. [ unepzeomempuueckoe
pacnpeoenenue u e2o c8oUCMaa.

HemnpeppiBHble ~ ciyyailiHble  BenMYdWHBL.  [IMOTHOCTH  BeposTHOCTH.  DyHKUMS
pactipeenenusi. PABHOMepHOE pacipeiesieHue.

Ilokazamenvnoe pacnpedeneHue, e2o napamempul.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnupepencHue. OyHKIus
Jlarmmaca.  IlapameTpsl HOpMaibHOTO —pacnpeneieHus. I[lpumepsl  CiaydallHbIX BEJIWYUH,
MOJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPEHIHOCTh HW3MEPEHUM, pOCT  YEJIOBEKa).
Llenmpanvuas npedenvuas meopema.

Hepasencmeo Yebviuesa. Teopema Yebviuesa u meopema Bepnynnu. 3axon 6onvuiux
yucen. Bvibopounsiti memoo uzmepenus eposmuocmeil. Ponv 3akona bonbuiux yucen 6 Hayke,
npupooe u oouecmae.

KoBapuaruss aByx ciydaitHeix BenuuuH. [loHsTHE O KOX(hdUIIMEHTEe KOppensIuu.
CoBMecTHbIe HAOMIOJMEHUS JBYX CIy4YaWHBIX BEIUYHMH. Bwvlibopounwiii  Kosgguyuenm
Koppenayuu. Jluneiinas peepeccusi.

Cmamucmuueckas ecunomesa. Cmamucmuka Kpumepus U ee YpPO8eHb 3HAYUMOCHIU.
Ilposepka  mpocmevwux eunomes. OMnupuyeckue pacnpeoeieHus U UxX CeA3b ¢
meopemuieckumu pacnpeoenenusamu. Paneosas koppensayusi.

Ilocmpoenue coomeemcmeuti. Hnvekmuenvle U CIOPLEKMUBHbBIE COOMBEMCMEBUSL.
buexyuu. /{luckpemnas nenpepvienocmo. llpunyun /[upuxne.

Koouposanue. /[eouunas 3anucs.

OcHognvle nouamus meopuu 2paghos. [lepesvs. Jlgouunoe Oepeso. Cesaznocmo.
Komnonenmeut ceasnocmu. Ilymu na epaghe. Jiineposwt u I amunbmonosvl nymu.



TemaTnueckoe IIAHKPOBAHME

C YKa3aHMEM KOJIH4YECTBA YaC0B, 0OTBOAMMBIX HA OCBOCHHE KaKI0i TeMbI

No Tema ypoka Ne ypoka
/1
10 kacc
I'naBa 1./leiicTBUTe/IbHBIE Yncaa 18 yacos
1 [{enbie 1 pauMOHaIbHbBIEC YMCTIA 1
2 [lenbie u panMoHaIbHbIEC YKCTIA 2
3 JleficTBUTEIbHBIC YKCIIa 1
4 JleficTBUTEIbHBIC YKCIIa 2
5 beckoHeuHO yObIBaroI1asi FeOMETPUUECKasl IPOTrPeCCUs 1
6 beckoHeuyHO yObIBaroIasi FeOMETPUUECKasl IPOrpeCcCUs 2
7 ApudpmeTnueckuii KOpeHb HaTypalbHON CTENEHU 1
8 ApudmeTndeckuii KOpeHb HATYpaIbHOU CTEICHH 2
°) ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. [IpakTHKyM 10 pereHuno 3
3a71a4
10 ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHH. [IpakTHKyM 10 pereHno 4
3a1a4
11 CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM 1
12 Crenens C pallMOHAIBHBIM MOKa3aTeIeM 2
13 CreneHsb C IeWCTBUTEILHBIM MTOKa3aTelIeM 3
14 CreneHs ¢ AeHCTBUTENLHBIM [TOKA3aTEIEM 4
15 Crenens ¢ pallMOHATIBHBIM U IEHCTBUTENIbHBIM MTOKa3zaTenaMu. [IpakTukym no 5
pELICHUIO 3a7a4
16 Ypok 0000111eHNS U CUCTeMAaTU3alluK 3HAHUN 110 TeMe «JleficTBUTeNnbHbIe 1
YUCIIa)
17 Ypok 0600111eHNS U CUCTeMAaTU3aluK 3HAHUN TI0 TeMe «JleficTBUTeNnbHbIe 2
YUCITIa)
18 Kountpoabsnas padora Nel mo teme «/lelicTBUTEeIbHBIE YHCIA» 1
I'nasa 2.Crenennas pynkuus 18 yacos
1 Crenennas ¢pyHKIHs, €€ CBOMCTBA U TpaduK 1
2 Crenennas ¢pyHKIHs, €€ CBOMCTBA U TpaduK 2
3 Crenennas ¢yHkIus, e€ cBoiicTBa u rpaduk. [IpakTukym no pemeHuto 3agay! 3
4 B3aumuo obpartHblie GyHKIMU 1
5 B3aumuo obpartHble GpyHKIMH 2
§) PaBHOCWIIbHBIE ypaBHEHUS 1
7 PaBHOCHIIBHBIE YpaBHEHUS 2
8 PaBHOCHIIbHBIE HEpABEHCTBA 3
9 PaBHOCHIIbHBIE HEpABEHCTBA 4
10 Hppanuonaibuble ypaBHEHUS 1
11 Hppanuonaibuble ypaBHEHUS 2
12 Hppanuonansusie ypaBHeHU. 1IpakTUKyM 110 peLIEHUIO 3a1a4 3
13 Uppanuonanbubie ypaBHeHUs. [[pakTHKyM MO pelIeHUIO 3aa4 4




14 UppannoHanbHble HEPABEHCTBA 1
15 UppannonanbHbie HEpABEHCTBA 2
16 VYpoxk 0000111eHNs U cUcTeMaTU3aluy 3HaHui 1o TeMe «CreneHHast QyHKIHs» 1
17 Ypok 00001IeHUs 1 CUCTEMaTH3aIMK 3HAaHUH 110 TeMe «CTernenHas QyHKIus» 2
18 KonTpoubnas padora Ne2 no teme «CreneHHass pyHKIHD) 1
I'nasa3. Iloka3zareabHas pynkuus 12 yacos
1 [ToxazaTenpHas GyHKIMS, €€ CBOWCTBA U rpaduk 1
2 [ToxazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduk 2
3 ITokazarenbHble YpaBHEHUS 1
4 [Toka3arenbHble ypaBHEHUs 2
5 [TokazarenbHblie ypaBHeHUs. [IpakTHKyM 11O PEIICHUIO 3a/1a4 3
6 [Toka3arenbHble HEPaBEHCTBA 1
7 [loka3zarenbHble HEpaBEHCTBA 2
8 ITokazarenbHble HEpaBeHCTBA. [IpakTUKYM MO peLIeHUIO 3a1a4 3
9 CucreMsbl I0OKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB 1
10 CucreMsbl IOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB 2
11 Ypok 000011IeHNS U cCUCTeMaTH3aluK 3HaHu# 1o TeMe «llokazarenbHas 1
byHKIHS
12 KonTpoubnas padora Ne3 no reme «IlokazarenbHas GyHKIus» 1
I'naBa 4. Jlorapupmuueckas pynukuus 19 yacon
1 Jlorapudmsr 1
2 Jlorapugmsl 2
3 CgoiicTBa orapugmon 1
4 CgoiicTBa orapugmon 2
5 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1
6 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 2
7 JlecsiTuunble U HaTypalibHbIe Jorapu@mbl. [IpakTHkyM no pemenHuo 3aaa4y 3
8 Jlorapudmuueckas GpyHKIus, €€ CBONCTBA U TpaduK 1
9 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpapuK 2
10 Jlorapugmuueckue ypaBHEHHs 1
11 Jlorapugmuueckue ypaBHEHHs 2
12 Jlorapudmudeckue ypaBHeHUS. [IpakTHKYM IO peleHunIo 3a1a49 3
13 Jlorapudmudeckue HepaBeHCTBA 1
14 Jlorapudmudeckue HepaBeHCTBA 2
15 Jlorapugmuueckue HepaBeHCTBa. [IpakTHKyM 10 perieHuto 3a1a4y 3
16 Jlorapugmuueckue HepaBeHCTBa. [IpakTHKyM 10 perieHuto 3a1a4y 4
17 Ypok 00001IeHUs ¥ cUCTeMaTH3alMK 3HaHU 1o Teme «Jlorapupmuueckas 1
GYHKITHS
18 VYpoxk 00001IeHNS ¥ CHCTeMaTH3alluK 3HaHUH 110 TeMe «Jlorapudmudeckas 2
b yHKIHS
19 KonTpoasnas padora Ne4 no reme «Jlorapupmudeckass pyHkuusn 1
I'naBa 5. Tpuronomerpuueckue popmyJibl 27 4acoB
1 ‘ Pannannas mepa yria 1




2 IToBOpOT TOUKHM BOKPYT Hayajga KOOPAUHAT 1
3 [ToBOPOT TOUKHM BOKPYT Hayajla KOOPAUHAT 2
4 Ornpenenenne cuHyca, KOCUHyCa M TAaHI€HCa yria 1
5 Omnpenenenue cuHyca, KOCUHyca M TaHI'€HCa yria 2
5] 3HaKU CHUHYCa, KOCUHYCa U TaHT'€HCa 1
7 3aBUCHUMOCTb MEXJly CHHYCOM, KOCHHYCOM M TAHT€HCOM OZHOI'O U TOT'O K€ 1
yra
8 3aBUCUMOCTb MEXJly CHHYCOM, KOCHHYCOM M TAHT€HCOM OZHOI'O U TOT'O K€ 2
yrna
0 TpuroHomeTpuyeckue TOXKIECTBA 1
10 TpuronomeTpuyecKkue TOXKIECTBA 2
11 Tpuronomerpuyeckue ToxaecTsa. [IpakTukyMm 1o pemeHuro 3aaad 3
12 CuHyc, KOCUHYC ¥ TaHT€HC YTJIOB 0 | - O 1
13 DopMyIIBI CI0KEHUS 1
14 DopMyInbl CIIOKEHUSA 2
15 Dopmynsl ciiokeHus. [IpakTUKyM 110 pEIEeHUIO 3a1a4 3
16 CuHycC, KOCHUHYC M TaHT€HC JJBOMHOTO yrjia 1
17 CuHyc, KOCUHYC M TaHT€HC JIBOMHOTO yria 2
18 CuHyc, KOCUHYC M TaHT€HC [MOJIOBUHHOTO YIJIa 1
19 CuHycC, KOCUHYC ¥ TaHT€HC ITOJIOBUHHOIO yIJIa 2
20 DopMyIIBl IPUBEICHUS 1
21 DopMyIIbl IPUBEICHUS 2
22 CymMa 1 pa3HOCTb CHHYCOB 1
23 CymMa 1 pa3HOCTb KOCHHYCOB 2
24 Cymma 1 pazHOCTh cuHycoB. CymMMa M pa3sHOCTh KOCHHYCOB. [IpakTukym 1o 3
peHIeHuIo 3a1a4
25 Ypoxk 000011IeHNS U cCUCTeMaTH3alluK 3HaHU# 110 TeMe «TpuroHomeTpuyeckue 1
bopMybI»
206 Ypok 060011eHNs U CUCTEMaTU3alluK 3HaHu 1o Teme «Tpuronomerpuyeckue 2
dbopMynBD»
27 KonTposbnas padora NeS no teme « Tpuronomerpuydeckue (popmMyJib» 1
I'naBa 6. Tpuronomerpuyeckue ypasHenus 18 yacos
1 VYpaBHeHHe COS X=a 1
2 YpaBHeHuHe COS X=a 2
3 VYpaBHeHue COS X=a.llpakTuKyM 10 pelIEHUIO 3a/1a4 3
4 VYpaBHenue Sinx=a 1
5 VYpaBHeHue Sinx=a 2
3) VYpaBHenue Sinx=a.llpakTHKyM MO pelIeHHIO 33139 3
7 VYpaBHenue tgx=a 1
8 YpaBHenue tgx=a 2
9 PewieHne TpUroHOMETPUYECKUX YPaBHEHUN. JINHENHBIE TPUTOHOMETPUYECKUE 1
YpaBHEHUS.
10 PeuieHne TpUroHOMETPUYECKUX YPABHEHUN. Y paBHEHHUs, CBOIAILUECS K 2
KBaJIPaTHBIM U JIPYTUM anreOpanuyecKuM YpaBHEHUSM.
11 Pemenue TPUTOHOMETPUUECKUX YpaBHEHHIA. OnHopoaHbie 3

TPUTOHOMETPHYECKHE YPABHEHUS.




12 Pemienue TpuroHomMeTpuiecKuX ypaBHeHUH. [[pakTUKyM 1Mo peneHuro 3aaad 4
13 Pemenne TpuronoMerpuueckux ypaBHeHui. [Ipaktukym no penienuro 3agad 5
14 ITpumepsl peleHus IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB 1
15 IIpumepsl pereHns IpOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB 2
16 Ypok 00001IeHUs ¥ CUCTEMAaTH3aIMK 3HAaHUH 110 TeMe « T pUroHoMeTpruecKue 1
YPaBHEHHS»
17 Ypok 00001IeHUs ¥ CUCTEMAaTH3aluK 3HaHHi 110 TeMe « T puronomeTrpuyeckue 2
YPaBHEHHUS»
18 KonTpoabHasi padora Ne6 no reMme « Tpuronomerpuveckue ypaBHeHHsI» 1
HNTorosoe nopropenue 24 yaca
1 JleficTBUTEIbHBIC YUCTIA. 1
2 JlericTBUTEIBbHBIC YUCTIA. 2
3 HeiictBurenpHble uncina. [IpakTukyMm 1o peeHuro 3a1au 3
4 Crenennast GyHKIUSA 1
5 Crenennast GyHKIHIS 2
3] Crenennas ¢pyHkuus. [IpakTHKyM 1O pelIeHUIo 3a1a4 3
7 Crenennas ¢pyHkuus. [IpakTHKyM 1O pelIeHHUIO 3a1a4 4
8 [TokazarenbHas QyHKIHS 1
9 [TokazarenpHas QyHKIHS 2
10 [TokazarenbHast pynkuus. [IpakTukym 1o penieHuro 3aaad 3
11 [TokazarenbHas QyHKIus. [IpakTHKyM 1O peLIeHHIo 3a1a4y 4
12 Jlorapudmuueckas GpyHKIUSA 1
13 Jlorapudmuueckast GyHKIHS 2
14 Jlorapupmuueckas ¢pyHkius. [IpakTukyMm 1o penieHuo 3aaaq 3
15 Jlorapupmuueckas ¢pyHkius. [IpakTukyMm 1o pemnieHuo 3aaaq 4
16 Tpuronomerpuyeckue GpopmyIsl 1
17 Tpuronomerpudeckue GopMyIbl 2
18 Tpuronomerpuueckue Gopmyinsl. [IpakTukym 1o peueHuo 3a1ay 3
19 Tpuronomerpuueckue Gopmyssbl. [IpakTukyM no pemieHuto 3anau 1
20 TpuroHomeTpuuecKkre ypaBHEHUS 1 HEPABEHCTBA 2
21 TpuroHomeTpudeckue ypaBHEHHMs] U HEpaBeHCTBA. [IpakTWKyM MO pemeHuro 3
3a1a4
22 TpuroHomeTprudeckue ypaBHEHHs M HEPABEHCTBA. [ [pakTHKyM 1o pereHnro 4
3a1a4
23 Hrorosasi KOHTpOJIbHAsI padoTa 1
24 YpOoK KOppeKLMY 3HaHUU 1
11 kaace
I'naBa 7 . Tpuronomerpuyeckue pynkuun 20yacos
1 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX 1
byHKIMMA
2 OO6nactp ompeneneHuss W MHOXECTBO 3HAYCHUH TPUTOHOMETPHUUECKUX 2
byHKIMHA
3 OO6nactp ompeneneHuss W MHOXECTBO 3HAYCHUH TPUTOHOMETPHUUECKUX 3
dbyakuumid. [TpakTuKym Mo penieHuro 3a1a4d
4 YETHOCTH, HEUETHOCTD, IEPUOAUIHOCTh TPUTOHOMETPUUYECKUX (DYHKIIUH 1




5 YETHOCTh, HEUETHOCTD, NEPUOANIHOCTh TPUTOHOMETPUUYECKUX (PYHKIUI 2
3] YETHOCTh, HEYETHOCTh, NEPHUOJUYHOCTh TPUTOHOMETPUYECKUX (PYHKITUH. 3
[IpakTHKyM 1O peieHuo 3aaa4
7 CaoiicTBa (yHKIIMU y=COS X U €€ rpaduk 1
8 CpoiicTBa (pyHKIMHU y=c0s X U €€ rpaduk 2
9 CgoiicTBa GyHKIIMM y=c0S X H €€ rpaduk. [IpakTuKyMm 1Mo pemeHuro 3aaa4d 3
10 CaoiicTBa GyHKIMH y=Ssin X U e€ rpadux 1
11 CpoiicTBa (yHKIMHU y=sin X U e€ rpaduk 2
12 CgoiictBa hyHKIIMM y=sin X U €€ rpaduk. [IpakTHKy™m 1o pernieHuro 3aaad. 3
13 CpoiicTBa (yHKIMK y=tg X H e€ rpaduk 1
14 CgoiictBa dhyakuun Y=tg X u e€ rpaduk 2
15 OO6patHble TPUTOHOMETPpUYECKHE (DYHKIIUU 1
16 OO0patHbIe TPUTOHOMETpUYECKHE (DYHKIIUU 2
17 OO6patHbie TpuronoMerpuueckue GyHkiuu. [IpakTHKyM MO peneHuto 3aaau 3
18 Ypok 00001IeHHs ¥ CHCTEMaTH3aliy 3HaHUH 110 TeMe « T pUroHOMeTpHYecKue 1
byHKIII
19 Ypok 00001IeHns ¥ CHCTEMaTU3alliy 3HaHUH 110 TeMe « T pUroHOMeTpHUYeCcKue 2
byHKIII»
20 KonTpoJsbnas padora Nel no teme « Tpuronomerpuueckne pyHKIHN» 1
I'naBa 8.IlpousBoaHas u eé reomerpudeckuii cMbicii 20 yacon
21 [IpousBonHas 1
22 [IpousBonHas 2
23 [TpousBoanas. [IpakTukyM no pemeHuto 3a1ad 3
24 [IpousBosiHas cTeneHHON QpyHKIMU 1
25 ITpousBosiHas cTeneHHOW (QyHKIUU 2
26 [IpousBonHas creneHHoil pyHkuuu. [IpakTHKyM 1o penieHuio 3agad 3
27 ITpaBuna quddepeHumrpoBanus 1
28 ITpaBuna quddepeHurpoBanus 2
29 [IpaBuna muddepenumponanus. [IpakTHKyM MO pelIeHuIo 3a1au 3
30 ITpon3Bo/IHBIE HEKOTOPBIX JEMEHTAPHBIX (PYHKITHIA 1
31 [Ipon3Bo/IHbIE HEKOTOPBIX AIEMEHTAPHBIX (PYHKINN 2
32 [Tpon3BoIHBIE HEKOTOPBIX ANIEMEHTapHbIX (GyHKIMHA. [IpakTuKyM 1o pereHnto 3
3a1a4
33 [Tpon3BoIHBIE HEKOTOPBIX ANIEMEHTapHbIX (GyHKIMHA. [IpakTuKyMm 1o perieHuto 4
3aa4
34 I'eoMeTpuuecknii CMbICT IPOU3BOAHON 1
35 ['eomeTpuuecknii CMbICT IPOU3BOAHON 2
36 ["eomeTpryeckuii cMbici npon3BoAHON. [IpakTuKyM Mo peneHuto 3aaau 3
37 I'eomeTprueckuii CMbICIT IPOU3BOAHOU. IIpakTHKyM 10 pEIIEHUIO 3a/1a4 4
38 Ypok 000OIIeHHsI ¥ CHCTeMaTu3alnuy 3HaHui 1Mo Teme «l[IpomsBomHas m eé 1
reOMETPHUUECKUI CMBICT»
39 Ypok 000OIIeHHsI ¥ CHCTeMaTU3aluu 3HaHui 1Mo Teme «lIpowsBomHas u e 2
reOMETPHUUECKUI CMBICT»
40 KontpoabHasi padora Ne2 1
no teme «IIpousBoaHasi u eé reoMeTpUYECKHIl CMBICII»
I'naBa9. IlpuMeHeHHe MPOM3BOHOM K HcCIeA0BaHUIO PyHKIMIT 18 yacos
41 Bo3spacranne u yosiBanue GyHKIIUHA 1
42 Boszpacranue n yosiBanue QyHKINH 2
43 DKCTpeMyMbl (QhYHKITH 1
44 OKCTpeMyMbl QYHKIIUU 2
45 OxctpemyMbl GyHKIHH. [IpakTHKyM 1O peIeHuto 3a1a4 3




46 [IpumeHeHnne MPON3BOIHON K TOCTPOCHUIO TPaPUKOB (DYHKITHI 1
47 [TpumMeHeHre Npon3BOIHON K NOCTPOCHUIO IpauKOB (PYHKITHIA 2
48 [IpumeHneHne MPOM3BOTHON K MOCTPOCHUIO TpadukoB ¢GyHKIuH. [IpakTukym 3
10 PEUICHHUIO 33]a4
49 [Ipumenenre mpou3BOIHONW K MOCTpoeHHIO0 TpadukoB (yHkmid. [IpakTukym 4
0 PEIICHHUIO 3a/1a4
50 Hauboupiiee n HanMeHblee 3Ha4YeHNs (QYHKIIUN 1
51 HaunGouspiiee 1 HanMeHbIIee 3HaYCHUS PYHKITUN 2
52 HaunGonpmee u HammeHbliee 3HaueHUs (QyHKIUU. [IpakTHKyM 1O pelieHuro 3
3a1a4
53 Brimykinocts rpaduka GyHKIIUH, TOYKH TIepernda 1
o4 Brimyknocts rpaduka GyHKImMM, TOYKH neperunda 2
55 Bremykiocts rpaduka Gynkuun, Touku mneperuba. [IpakTukym mo perieHuro 3
3a1a4
56 VYpok 0000meHnuss W cucreMaru3anuu 3HaHud 1o Teme «lIpumeHeHHe 1
IIPOU3BOJIHON K UCCIIEI0BAHUIO (DYHKIIUI
57 VYpok 0000meHnss W cucreMaru3anuy 3HaHud 1o Teme «lIpumeHenue 2
POM3BOJIHON K UCCIICTOBAHHIO (DYHKITHID
58 KonTposbHas padora Ne3 1
1o Teme «IIpyuMeHeHre MPOU3BOAHON K MCCJIETOBAHUI0 (DYHKIMID)
I'nasa 10. Uuterpan 17 yacon
59 ITepBooOpa3zHas 1
60 [TeprooOpasuast 2
61 ITpaBuia HaXx0XKJIeHHUs IEPBOOOPA3HOM 1
62 [TpaBwmira HaX0XICHUS TIEPBOOOPA3HOM 2
63 [1nomans KpUBOJMHENHON Tpanelyy U UHTErpall 1
64 [1nomane KpUBOJMHENHON Tpanely U UHTErpall 2
65 [Imomane KpUBOJMHEWHON Tpamenuu ¥ uHTerpai. [IpakTMkym mo pemeHuro 3
3a/1a4
66 Brrunciienue nHTETpaion 1
67 Brruncnenne HHTerpagos 2
68 Brrancienue miomniaeil ¢ HOMOIIBI0 HHTETPAIOB 1
69 Brruncnenue mioniaien ¢ moMoIblo UHTErPajJoB 2
70 Brruncnenue miomazaei ¢ moMouipio UHTerpanoB. [IpakTHKyM MO pemieHuto 3
3a/1a4
71 [IpumeneHne Mpou3BOIHON U MHTETpalla K PeICHUI0 MPAKTHUECKHX 3aa4 1
72 [TprMeHeHne TPON3BOTHON W MHTETpalia K PeIICHUIO TPAKTHYCCKHX 3a1ad 2
73 Ypok 00600111eHNs U CCTeMaTU3alluy 3HaHui 1o Teme «uTerpamn 1
74 Ypox 006001IeHNS ¥ CHCTeMaTH3aluK 3HaHUH 110 TeMe «HTerpam» 2
75 KonTtpoubnas pabora Ned 1
1o treme «MHTerpam»
I'maBa 11. Kom0unaropuka 13 yacos
76 [IpaBuio npousBeneHus 1
77 [TpaBuiio npoun3BeneHNUs 2
78 [TepecranoBkH 1
79 [TepecTanoBKH 2
80 Pazmermenus 1
81 Pasmemenus 2
82 CoueraHus U UX CBOICTBa 1
83 CoderaHus U UX CBOICTBA 2




84 bunom HeroToHa 1
85 bunom Herotona 2
86 Ypok 00001eHNs ¥ CHCTeMAaTH3aIluy 3HaHKH 1o Teme «KomOumHaToprkay 1
87 Ypok 00001IeHUs ¥ CUCTeMaTH3alMK 3HaHui 1o Teme «KoMOnHaTopuka 2
88 KonTpoJsbHasi pa6ora NeSmo Teme «1eMeHTHl KOMOUHATOPHKH 1
I'nmaBa 12. DyiemMeHTHI TeopuHu BeposiTHOCTell 13 yacos
89 CoObITHs 1
90 KomOunamumst coowrtuii. [IpoTHBOMOI0XKHOE COOBITHE 1
91 Kombunanust coObituii. [IpoTHBOIOIOKHOE COOBITHE 2
92 BeposiTHOCTE COOBITHS 1
93 BeposiTHOCTE COOBITHS 2
94 ClioxeHue BepOsSITHOCTEH 1
95 Clio:KeHue BEpOSITHOCTEN 2
96 He3zaBucumplie coObITHS. Y MHOKEHUE BEPOSATHOCTEH 1
97 He3zaBucumeblie coObITHSI. YMHOXKEHHE BEPOSITHOCTEH 2
98 CraTrcTndeckas BEpOSITHOCTb 1
99 Crarucrtrueckasi BEpOSITHOCTb 2
100 Ypok 0000meHns ¥ CHCTEMAaTHU3aluU 3HAaHUK 1O TeMe «DJEMEHTBHI TEOpUH 1
BEPOSTHOCTEN»
101 KonTpoJsbHas padora Ne6 no teme «j1eMeHTbl TEOPUH BEPOSTHOCTE» 1
I'naBa 13.Cratucruka 9 yacos
102 CiyyaliHble BEJTMYHHBI 1
103 CryyaliHble BeJTMYUHBI 2
104 IleHTpanbHbIE TEHIEHINN 1
105 IleHTpanbHbIe TEHICHINN 2
106 Mepsl pa3bpoca 1
107 Meps! pa3bpoca 2
108 Mepsl pazopoca. [IpakTrkyMm 1o penieHuro 3a1a4 3
109 Ypok 0000111eHUs M cUCTeMaTH3alluy 3HaHuH 1o Teme «CTaTUCTHKa 1
110 KonTpoJsbHas padora Ne7no teme «CTaTucTHKA» 1
HTorosoe mopropenune 26 yacos
111 JlelicTBUTENBbHBIC YHCIIA 1
112 JleficTBUTENbHBIE YKCIIA 2
113 CrenenHas pyHKIUs 1
114 CrenenHast QyHKIHS 2
115 [Toka3zaTtenbHast QyHKIMS 1
116 [Toka3zarenpHast QyHKIHS 2
117 Jlorapugmuueckasi pyHKIUSI 1
118 Jlorapudmmueckas pyHkus 2
119 Tpuronomerpuueckue GopMyIibl 1
120 Tpuronomerpudeckue GopmMyIbl 2
121 TpuroHomeTprudecKkue ypaBHEHHs 1
122 TpuroHomeTpruyeckue ypaBHEHHS 2
123 Tpuronomerpruyeckue GyHKINH 1
124 Tpuronomerpuueckue GyHKIUU 2
125 IIponsBoHas U €€ TEOMETPUYECKHUM CMBICTT 1
126 [Tpon3BoHas U €€ TEOMETPUIECKUN CMBICIT 2
127 [TpuMeHeHne TpoN3BOIHON K UCCIEIOBAHUIO (DYHKITHIA 1
128 [TpumeneHne Mpou3BOIHOM K UCCIIETOBAHNUIO D YHKITUN 2
129 WHTerpan 1




130 WNuTerpan 2
131 Kombunaropuka 1
132 DJIEMEHTHI TEOPUHU BEPOSITHOCTEH 1
133 DJIeMEHTBI TEOPUU BEPOSITHOCTEH 2
134 Crarucrtuka 1
135 HTorosasi KOHTpoJIbHasi padoTa 1
136 YPOK KOppEeKIMH 3HAHUH 1




[Tpunoxenue 2

Copnep:xkanue yueOHoro npeamera I'eomerpust
10-11 kaace

YrayosaeHublii ypoBeHb «I'eomerpus»

I'eomeTpus

[ToBTOpenue. Pemenune 3amad ¢ MCIOIB30BAaHUEM CBOMCTB (PUTYp Ha IUIOCKOCTH.
Pemenue 3amay Ha J0Ka3aTeIbCTBO M TOCTPOCHHE KOHTprpuMepoB. llpumenenue
NPOCTEUIINX JIOTMYECKUX TpaBwi. PemieHune 3amad Cc UCHOJIB30BAaHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOIICHUN B IPSIMOYTOJILHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX C
YeThIpeXyrojibHUKamMu. PelieHue 3amad ¢ HCHOJMb30BaHUEM (DaKTOB, CBA3AHHBIX C
OKPYXXHOCTSIMU. PereHue 3ajjay Ha W3MEPEHHs] Ha IUIOCKOCTH, BBIYMCICHUS JIMH U
riomazaeit. Pewenue 3a0ay ¢ nomowbio 6eKmMopos u KOOPOUHam.

Harnsignas crepeomerpus. [Ipusma, napamienenunes], nupamuaa, TeTpadp.

OCHOBHBIC TIOHATHS TEOMETPHUH B MPOCTPAHCTBE. AKCHOMBI CTCPEOMETPHH H
ciencTBus U3 Hux. Ilousmue 06 akxcuomamuyeckom memooe.

Teopema Menenas Ons mempad’dpa. llocTpoeHHE CeYEeHUU MHOTOIPAHHUKOB
MetogoM  cienoB.  lleHTpanebHoe — mpoektupoBanHue.  IlocTpoeHuwe — ceueHuUit
MHOTOTPAaHHHKOB METOJIOM TIPOCSKITHA.

CkpemuBaroniecss MpsMblie B TMPOCTPAHCTBE. YTOI MEXKIYy HUMH. Memoovl
HAXO0IHCOEHUS PACCMOAHUL MeAHCOY CKPEeUUBATOUWUMUCS NPAMBIMU.

TeopeMbl O mMapaUICIBHOCTA TMPSMBIX M IUIOCKOCTEW B  IMPOCTPAHCTBE.
[TapannensHOoe TPOEKTHPOBaHME U U300paxkeHue ¢uryp. [eomempuueckue mecma
mouex 8 NpoCmpaHcmee.

[lepneHANKYISIPHOCTh MPAMON M TIOCKOCTH. OPTOrOHAIIbHOE MPOEKTUPOBAHUE.
Haxnonnsie u mpoeknuu. Teopema 0 TpexX NepreHIuKyIspax.

Buoer mempasopos. Opmoyenmpuueckuii. mempa’op, KAPKACH®IUL mempasop,
pasHocpaunslii. mempa’0p. IlIpamoyzonvhviii. mempa’dp. Meoduanvr u Oumeouamsl
mempasopa.

Jlocmpausanue mempasopa 0o napaiieienuneoq.

PaccrosHus Mexny ¢urypamu B mpoctpaHcTBe. OOMMI MEPIICHIUKYISAP JIBYX
CKPENTUBAOIINXCS TIPSIMBIX.

Yrnel B mpoctpaHcTBe.  llepneHaukynspHble — MIOCKOCTH.  [lnowaow
opmozconanvhou npoexkyuu. Ilepnenouxynaproe ceuenue npuzmvl. TpexepanHnvii u
MHo2oepannbl y2oa. Ceoucmea naocKux y2n08 MHo2oepanno2o yeaa. Ceoucmea niocKux
U O0B8Y2PAHHBLIX Y208 MpexepanHo2o yena. Teopemvl KOCUHYCO8 U CUHYCO8 O
MpexzpanHo2o yana.

Bunbl MHOrorpaHHukoB. Paseepmku muococpannuka. Kpamuavwiue nymu Ha
NOBEPXHOCU MHO202PAHHUKA.

Teopema Otinepa. 1lpaBUiibHBIE MHOTOTPAHHUKH. /[80UCMBEHHOCMb NPABUTLHBLX
MHO202DAHHUKOS.

[Tpuszma. Ilapamnenenunen. CpoiicTBa mnapaienenunena. I[IpsMOyroiabHbIM
napayenenunen. HakiioHHbIe MPU3MBI.



[Tupamuaa. Buasl nupamua. DJIeMEHTHl NpaBWIbHOW nupamuabl. [Tupamuasl c
PaBHOHAKJIOHEHHBIMH peOpaMu U TpaHsIMHU, UX OCHOBHBIE CBOWCTBA.

[1nomaay NOBEpXHOCTEW MHOTOIPAHHUKOB.

VYceuennas nupaMua .
Dopmyna paccmosiHus Om moyku 00 NJI0CKOCHIU.
T'eomempuueckue gueypul 6 npocmpancmee u ux 63auUMHoOe PacnoloHCeHue

Konycsl n nunmuHapel. CeyeHns KOHyca U MWIMHAPA MIOCKOCThIO, TapajuIeIbHOM

ocHoBanuto. Konyc u munuuap spamenus. Chepa u map. [lepeceuenne mapa u
wiockocT. Kacanue cdepsl U mIOCKOCTH.
H3mepenue ceomempuueckux 6eaudun

Pacctostnue Mexy ¢purypamu ( B 4aCTHOCTH , MEXAY MPSAMBIMH, MEXITY MPSIMOU U
MJIOCKOCTBIO, MEXTY TUIOCKOCTSAMH).

VYTl yrosl MeXIy IUIOCKOCTSIMHM, YIOJI MKy IPSMBIMH, YTOJI MEKIY NPSIMON U
IIJIOCKOCTBIO.
[Tonsitue 06béMa Tena. OOBEM NUIUHAPA U TPU3MBI, KOHYCA U TUpaMUJIbI, I1apa.
O0BEMBI TOAOOHBIX (BUTYP.
[1nomaay noBepXHOCTH UMWJIMHIAPOB, KOHYCOB. [lmomans cdepsl.
IIpeobpazosanusn. Cummempus
JBmwxenus. O0me cBOMCTBA ABMKCHHM. BUIbI IBMKEHUH : MapaliieabHbIN ITepeHoc,
CUMMETPHS OTHOCUTENIBHO TOYKH, IIPSAMOU U INIOCKOCTH, IIOBOPOT.

OO611ee MOHATHE O CUMMETPHUH PUTYp. DIEMEHTbl CHMMETPUU chepsl U 1apa,
HWJIMHIPOB U KOHYCOB BpPAILICHMUS.

I'omoreTus u npeoOpa3zoBaHus MOAOOUS.

Koopounamwi u eéexmopul

JlekapTOBBI KOOPAMHATHI B MPOCTpaHCTBE. PDOpMyIIa pacCTOSHUS MEXKIY IBYMS
toukamu. KoopiMHaThI cepeIuHbl OTpe3Ka. 3aganusi GUryp ypaBHCHUSIMU. Y paBHEHUE
chepbl U TIIIOCKOCTH.

Bekropsl. Moayns BekTopa. PaBeHcTBO BEKTOpOB. Cll0kKEHNE BEKTOPOB U
YMHOKEHHE BEKTOpa Ha yucio. KojmHeapHble M KOMIUIaHApHbBIE BEKTOPBI. Pasioxenue
BEKTOpPa B IPOCTPAHCTBE IO TPEM HEKOMIUIAHAPHBIM BeKTOpaMm. KoopanHaTel BEKTOpA.
VYron mexnay Bekropamu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.



TemaTnueckoe IIAHKPOBAHME

C YKa3aHMEM KOJIHY€ECTBA YaC0B, 0OTBOAUMbLIX HA OCBOCHHE KaKI0# TeMbI

No Tema ypoka Ne ypoka

/1
10 kacc
I'naBa 8. HeKOTOpre CBCICHUA U3 INIAHUMETPUH
12 yacoB

1 VYron Mexay KacaTeIbHOU U XOPAOU 1

2 JIBe Teopembl 00 OTpe3Kax, CBA3aHHBIX C OKPY>KHOCTHIO 2

3 Yrisl ¢ BEpIIMHAMU BHYTPHU U BHE Kpyra 3

4 BrnucaHHBIN ¥ ONIMCAaHHBIN YETHIPEXYTOJIBHUK 4

5 Teopema o Menuane 5

5) Teopema o OHCcEeKTpUCE TPEYroJIbHUKA 6

7 Dopmyiibl IO TpeyroibHuka. @opmyna ['epona 7

8 3azmaua Diinepa 8

9 Teopema Menenas 9
10 Teopema UeBbl 10
11 Danumnc 11
12 ['unepOosa u mapabomna 12

BBenenue 3 yaca

13 [Ipeamer crepeomeTpu. AKCUOMBI CTEPEOMETPUHI 1
14 HexoTopsle cneacTsus U3 akCuom 2
15 Pemienue 3a1a4 Ha NpUMEHEHUE aKCUOM U CIIEICTBUN U3 HUX 3

I'maga 1. IlapanjieJbHOCTb NPSAMBIX U IVIOCKOCTEH
16 yacosn

16 [TapayutenpHbIe IpsAMBIE B IPOCTPAHCTBE 1
17 [TapayieabHOCTB TPEX MPSMBIX 2
18 [TapayueabHOCTB IPSMOU U IIJIOCKOCTH 3
19 IIpu3Hak napajusaenbHOCTH MPSMOM U IUIOCKOCTH 4
20 CxkpemumBaroiuecs npsimple 1
21 VYrael ¢ cOHanpaBIE€HHBIMH CTOPOHAMH 2
22 VYron Mexay NpsMbIMU 3
23 KonTtpoubnas padora Nel no reme «Ilapasie1bHOCTH NPSAMON H 4

IJIOCKOCTH»

24 [TapannenbHbIE IIOCKOCTH 1
25 CBolicTBa napajuieabHbIX TIOCKOCTEN 2
26 Terpasap 1
27 [Tapannenenunen 2
28 3aga4ym HA TOCTPOCHUE CEUCHHUI. 3
29 3aga4ymM HA TOCTPOCHUE CEUCHHUI. 4
30 KonTpouabsnas padéoraNe2 nmo teme «Ilapajie1bHOCTH IJIOCKOCTEID) 1
31 3auéT Nel mo teme «IlapansieJbHOCTH MJI0CKOCTEN» 1




I'naBa 2.IlepneHAUKYJISAPHOCTH NPSIMBIX U IUIOCKOCTEM
17 yacoB

32 [leprieHAMKYISIpHBIE TPSIMBIC B POCTPAHCTBE 1
33 [TapasuienpHble IpsIMBbIE, IEPIEHAUKYIISPHBIE K INIOCKOCTH 2
34 IIpu3Hak neprneHANKYJIIPHOCTH IPSIMON U INIOCKOCTH 3
35 TeopeMa 0 IpsIMOM, IEPIIEHAUKYIISIPHON K INIOCKOCTH 4
36 Pewenue 3anau o reme «lleprneHIuKyIApHOCTD NPSAMON U IIIOCKOCTH 5
37 PaccTosiHIE OT TOYKH 1O MIIOCKOCTH 1
38 Pemenue 3ana4 no reme «PaccTosiHuE OT TOUKH JO MJIOCKOCTH» 2
39 Teopema o TpEX nepneHaUKYIsApax 3
40 Pemenne 3anau o reme «Teopema 0 TpEX NMEPIEHAUKYIISIPAX» 4
41 Yron Mmexay npsiMoil U I0CKOCThIO 5
42 Pemenue 3agau no reme «Yroa Mexay OpsiIMOM U IIIOCKOCTHIO) 6
43 JByrpaHHbIi yroi 1
44 IIpr3HaKk nepneHIuKyJIApHOCTH JIBYX INIOCKOCTEU 2
45 IIpsAMOYTOJIbHBIN NTapalIeICIIUIIEL] 3
46 Tpéxrpannslii yron. MHOrorpaHHslii yroi 4
47 KonTposbHas padora Ne3 no teme «IllepneHauKyJIsipHOCTh NPAMBIX M 1
IUIOCKOCTE»
48 3auér Ne2 no teme «IlepneHIUKYJIAPHOCTH NPSAMBIX U IVIOCKOCTE» 1
I'naBa 3.MHOrorpaHHuKHU
14uacos
49 [TonsiTue MHOTOrpaHHuKa. ['eomerpuueckoe Teno. Teopema Dinnepa 1
50 IIpu3zma 2
51 [IpoctpancTBennas Teopema I[udaropa 3
52 [Tupamuga 1
53 [TpaBuiIbHAS THPAMUJA. 2
54 Yceu€HHas nupamMuaa. 3
55 Pewmenue 3anau no reme «lIupamuna» 4
56 1
CummeTpHs B IPOCTPAHCTBE.
57 [TonsiTHE MPaBUIIBHOTO MHOTOTPaHHHUKA 2
58 DeMeHNbl CAMMETPHUH NIPABUIIBHBIX MHOTOI'PaHHHUKOB 3
59 Pemenue 3agau no reme «MHOrOrpaHHUKI) 4
00 Pemenue 3agau no remMe «MHOrOrpaHHUKI) 5
61 Kontponbnas padora Ned nmo teme «MHOrorpaHHuKN» 1
62 3auyér Ne3 no Treme «MHOrorpaHHMKN» 1
3ak/04uTebHOE MOBTOPeHue Kypca reomerpuu 10 kiacca
6 yacoB
63 AKCHOMBI CTEPEOMETPHUH U UX CIIEACTBHUS. 1
04 [TapamienbHOCTh IPSIMBIX U IJIOCKOCTEH. 2
65 [leprieHAUKYIAPHOCTD NPSAMBIX U INIOCKOCTEH. 3
66 MHOrorpaHHuKH. 4




67 HNTorosasi KOHTpoJIbHasI padoTa 5
68 VYpok KoppeKIUK 3HaHUI 5]
11 kaacc
I'naga 6. HnymHap, KOHYC U map
16 yacoB
1 [TonaTue uunuHIpa 1
2 [Inomans MOBEPXHOCTU HUIMHAPA 2
3 [1momaar MOBEpXHOCTH UIIMHIPA 3
4 ITonsiTue KoHyca 1
5 [Tmoniaar MOBEpXHOCTH KOHYCA 2
3] Y ceu€HHbIi KOHYC 3
7 Pewenne 3anaud no reme «Konyc» 4
8 Cdepa u map. [Tnomans cheps 1
9 B3auMHoe pacnionoxxenue cepbl ¥ TIIOCKOCTH. B3auMHoe pacrosnokeHue 2
chepsl U npsMon
10 KacarenbHast mi1ockocTh K cepe 3
11 Cdepa, BrucanHas B HIUIMHAPHYECKYIO ToBepxHOCTh. Cepa, BrricaHHas B 4
KOHUYECKYIO IOBEPXHOCTh
12 CedeHus HNWIMHAPUYECKON MOBEpXHOCTU. CeUeHUsI KOHUYECKON OBEPXHOCTH 5
13 Pemenne 3anad no reme «L{unuuap, KOHYC U map» 5]
14 Pemenue 3agau no reme «l{unuHap, KOHyC U wap» 7
15 KonTposbnas padora Nel no teme «llnaunap, konyc, map» 1
16 3a4yér Nelmo reme «[{uanHap, KOHYC, IIAP» 1
I'naBa 7. O0bémbI Tea 17 yacoB
17 ITousTue 00bEMa 1
18 O0BEM IPSIMOYTOJILHOTO TTAapaJUIeIenunea 2
19 O0BEM IPSAMON TPU3MBI 1
20 O0BEM IUIMHApa 2
21 Pemenune 3anad no teme «O0BEM IPSIMO IPU3MBI U IIMITUHIPA» 3
22 Brrancnenrie 00bEMOB Tell C TOMOIIBIO HHTErpaia 1
23 OO6BEM HaKIIOHHOM MTPU3MBI 2
24 O0BEM TUpaMHUTBI 3
25 O0BEM KOHYCa 4
26 Pemenue 3amay o reme «O0BEMBI HAKIIOHHOW TTPU3MBI, TUPAMHUJIBI U KOHYCa) 5
27 O0nEM mrapa 1
28 O0BEM IapOBOTO CErMEHTA, IAPOBOTO CIIOS U IIIAPOBOTO CEKTOPa 2
29 [Tnomane cheps 3
30 Pemenue 3amay no teme «O0BEM M1apa U MIOMAIL ChHEPH» 4
31 Pemenue 3amau mo reme «O0BEM 11apa u miomaas chepo» 5
32 KonTpoasHnas padora Ne2 no teme «O0bEMBI TED» 1
33 3auéT Ne 2 mo Teme «O0BLEMBI TEI» 1
I'maBa 4. BekTopbl B IPOCTPaHCTBE 6 4acoB
34 ITonsaTue BexTopa. PaBeHCTBO BEKTOPOB 1
35 CnoxxeHue ¥ BhluMTaHue BeKTOpoB. CyMMa HECKOJIBKUX BEKTOPOB 1




36 YMHOXEHHE BEKTOPA Ha YUCIIO 2
37 Kommianapusie Bexktopsl. [TpaBuio napamienenumnena 1
38 PaznoxxeHue BeKkTopa 1o TpéM HEKOMILUIAaHAPHBIM BEKTOpam 2
39 3a4ér Ne3 nmo Teme«BeKTOpBI B IPOCTPAHCTBE» 1
I'maBa 5.MeToa kKoopauHAT B mpocTpaHcTBe. JIBuskenus: 154acos
40 [IpsamoyrosibHass cucTemMa KOOPAUMHAT B IPOCTPAHCTBE 1
41 Koopaunatsl BekTopa 2
42 CBs13b MEX1y KOOpJAMHATAMU BEKTOPOB U KOOPJIMHATAMU TOYEK 3
43 [Ipocreiimue 3a1aun B KOOpAUHATAX. Y paBHEHUE ChHEpBI 4
44 VYron Mexny BekTopamu. CkajsipHOE MPOU3BEAECHNE BEKTOPOB 1
45 VYron mexay Bekropamu. CKallspHOE ITPOU3BEAECHNE BEKTOPOB 2
46 3
Boluncienne yrioB Mex1y NpsMbIMU U MIJIOCKOCTSIMU
47 Brrunciienue ymioB Mexay NpsiMbIMU U IUIOCKOCTIMU 4
48 5
YpaBHEHHUE IOCKOCTH
49 Pemenue 3anaud o teme «CkanasipHOE MPOU3BEIEHUE BEKTOPOB» §)
50 [lenTpanbHas, oceBasi U 3epKajbHasi CAMMETPUU 1
51 [TapannensHueblil nepenoc. [IpeoOpazoBanue nmompoous 2
52 Pemenue 3aga4d no teme «J[BuxxkeHus» 3
53 KonTposbnas padora Ne3 no teme «MeToa KOOPAMHAT B IPOCTPAHCTBE» 1
54 3a4gér Ned mo Teme «MeTox KOOPAMHAT B MPOCTPAHCTBE 1

3akiI0UYMTeIbHOE OBTOPEHHE NPHU MOATOTOBKE K UTOrOBOM ATTECTALMH 110
reomerpun 14 gyacos

55 [TapannenbHOCTh NPSMBIX U INIOCKOCTEN 1
56 IlepneHAuKyISIPHOCTD MIPSAMBIX U IIJIOCKOCTEN 1
57 MHOTrOrpaHHHKH 1
58 BexTops! B mpocTpaHcTBE 1
59 Metoa KOOpAuHAT B IPOCTPAHCTBE 1
60 Tena Bpamienus 1
61 Tena Bpamienus 2
62 OO0BEMEI TEl 1
63 OOBeMbI Tel 1
064 OrnrcaHHbIE MHOTOIPAHHUKHN 1
065 Brnincannpie MHOTOTrpaHHUKHU 1
06 Pemrenne 3a1au Ha KOMOMHAIIHAIO TEIT 1
67 Hrorosasi KOHTpOJIbHAsI padoTa 1

1

68 Ypok KOppeKIIUH 3HAHHUI







