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IHHOACHUTEJBbHAA 3AIINCKA

Hannas pabGouass mporpamma mnpeaHazHadeHa mist 10-11 kmaccoB. OHa paspaboraHa Ha
OCHOBE:!

o  denepanbHOro 3aKkoHa OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi
denepanuny;

e @enepa’dbHOTO rOCYIapPCTBEHHOT0 00Pa30BaTEILHOTO CTAHIAPTA CPEIHEr0 00IIEero
o0Opa3oBaHus,;

e KoHuenuuu pa3BuTHs MaTeMaTHYeCKOro 00pa3oBaHusl, yTBEPKIECHHOM
pacniopsbkenreM [IpaButensctBa ot 24.12.2013 Ne 2506-p;

e IIporpammsl Bocnutanus MOV «KCOIL Ne3»;

e  VYyebnoro mwrana MOY «KCOII Ne3y;

e OcHOBHOIT 00pa30BaTeILHON MPOrPaMMBbI CPeTHETO 0011IeT0 0OpazoBanuss MOY
«KCOII Ne3x;

e A.I'. Mopakosuy, [1.B. CemenoB AnreOpa u Hayajla MaTEMaTUYECKOTO aHAJIN3a
10xnace, 11 kmace. Meronudeckoe nmocodue st yuuredns (padodas mporpamma);

o T'eomerpus. Coopuuk padouux mporpamm 10-11 kmaccsl. ba3oBslii u yriyOneHHbII
ypoBeHb. Mockaa. IIpocsemienne. Coct. T.A. Bypmucrposa;

Jns peanuzanuu mporpamMmbl UCTIONB3YIOTCS 1ocooust u3z Y MK:

e A.I. Mopakosuy, I1.B. CemenoB AnrebOpa u Hayala MaTeMaTUYECKOTO aHaIHM3a
10knacc, 11 xi1acce B IBYX 4acTsix;

e A.I. Mopakosuy, I1.B. CemenoB Anrebpa u Hayajla MaTeMaTUYECKOrO aHaIM3a
10xkmacc, 11 knacc. Meroandeckoe mocoOue Jist yauTes;

e B.I. I'mu36ypr CemenoB Anrebpa n Hadajga MaremaTuyeckoro aHanusa 10kiace, 11
kiacc. KonTponbHbie paboThl;

e JI.C. AranacsH, B.®. byry3oB ['eomerpust 10-11 kiaccsl.

HopmaTtuBHBIN CpoK peann3anuy NporpaMmmsl 2 roja.

[Tpenmer «Maremaruka» U3ydaeTcs Ha ypOBHE CpPeIHEro o0Iiero oopa3oBaHUs B KaUeCTBE
oOsi3aTenbHOrO mpeamera B oduiem od0beme 408 yacoB Mo 6 4acoB B HEAETIO B KAXKIAOM
KJ1acce.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI

Peanmauml MMporpamMmsaIl 110 MaTCMATHUKE B 10-11 xmaccax HaleCJICHa Ha JOCTUKCHUEC TPEX
TpymIl pe3yabTaTOB: NPCAMETHBIX, MCTAIIPEAMCTHBIX, TMYHOCTHBIX.

JIMUHOCTHBIMH pe3yjJbTaTaMi OCBOCHUS MTPOTPaMMBbI ITO MATEMATUKE ABJIAIOTCH:

° c(hOpMHPOBAHHOCT, MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYp, a TaKXKe
pa3iauuHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO MECTa B MOJIUKYIBTYPHOM
MUpE;

° c(hOPMHUPOBAHHOCTh OCHOB CaMOpPAa3BUTHS M CaMOBOCIHTaHUS B COOTBETCTBHHU C
00IIeYeIOBeUeCKUMU IIEHHOCTSIMU M HWJeajaMH TPaXIaHCKOro oOIIecTBa; TOTOBHOCTH M



CIIOCOOHOCTh K  CaMOCTOSITENIbHOM, TBOPYECKOH W  OTBETCTBEHHOW JIEATEIHHOCTH;
HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMHM, AECTHbMHU MIIAJIIET0 BO3pacTa, B3POCIBIMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO TIOJE3HOH, Y4eOHO-MCCIIeIOBATEILCKON, MPOCKTHOW U
JpYrux BUAaX A€ATEIbHOCTH;
. HPAaBCTBEHHOE CO3HAHWE M TIOBEACHUE HAa OCHOBE YCBOCHHUS OOIIEUYEIOBEUECKUX
IIEHHOCTEH;

TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCJIE CamMOOOpa3oOBaHUIO, HA
MPOTSHKEHUH BCEH )KU3HU;

o CO3HATEJIBHOE OTHOILICHUE K HENPEPHIBHOMY OOpPa30BAHUIO KaK YCIOBHUIO YCIICIIHON
npoecCHOHATLHOM U OOIIIECTBEHHON JAESITeTbHOCTH;
. OCO3HaHHBII BBIOOP Oyayiiei mpodecchu U BOZMOXKHOCTEH peain3alui COOCTBEHHbBIX

KHU3HCHHBIX IINIAHOB, OTHOLICHUHEC K HpOd)CCCHOHaHBHOﬁ ACATCIIBHOCTH KaK BO3MOXHOCTHU
y4acTHs. B PCIICHUW JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0Jem;

METaHpeIIMeTHbIMI/I pe3yJbTaTaMi OCBOCHUA IPOrpaMMBbI IO MaTEMATUKE ABJIATOTCA:

o YMEHHE CaMOCTOSITENIbHO ONpPENENsITh LENU JAEATEIbHOCTH M COCTaBIATH IUIAHBI
JESTEIbBHOCTH; CaMOCTOSITEIbHO ~ OCYLIECTBJIATh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH
JeSITeIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpChl A JAOCTHXKEHHs MOCTABJICHHBIX
Lelnel U peanusaliy IUIAHOB AESTEIbHOCTH; BBIOUPATh YCHEIIHbIE CTPATETUU B Pa3IMYHBIX
CUTYalUsX;

o YMEHHE TPOIYKTHBHO OOWIAThCS W B3aUMOCHCTBOBATH B TIPOILECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh IO3UIUH JIPYTUX YYaCTHHKOB JESATEIBHOCTH, 3(P(EKTUBHO
pasperatb KOH()IUKTHI;

. BJI/ICHUE HaBBIKAMM II03HABATEJIbHOM, y4eOHO-UCCIIEOBATEIbCKOM U MPOEKTHOU
JESTEIIbHOCTH, HAaBbIKAMU  pa3pellieHuss MpodieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOAOB PpELICHUs NPaKTUYEeCKUX 3a/ad, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB TIO3HAHMUS,

o TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM HMH(OPMAIIMOHHO-IIO3HABATEIbHOM
NeSITeIbHOCTH, BIIAJIEHUE HaBBIKAMHU MOJY4YeHHUS HEOOXOJUMON MH(pOpMalMU M3 ClloBapei
pPa3HbIX THUIIOB, yMEHHE OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(poOpmanuu,
KPUTUYECKH OLIEHWBAaThb W HMHTEPIPETUPOBATh HH(MOPMAIHMIO, MOIYYaeMYyI0 W3 Pa3IMUHbIX
HCTOYHUKOB;

o YMEHHE HCHOJNb30BATh CPEJICTBA HH(POPMALMOHHBIX W  KOMMYHHKALIMOHHBIX
texHonoruit (manee - MWKT) B pemeHuM KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX H
OpraHM3aI[MOHHBIX 3a/1a4 ¢ COOII0ICHEM TPeOOBaHUN 3PrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
THTUEHBI, pecypcocOepeXeHHs, MpPaBOBBIX M ITHUECKUX HOPM, HOPM HH(POPMALMOHHON
0€30I1aCHOCTH;

L4 YMCHUE OIPEACIIATE HA3HAUCHUC U q)YHKI_II/II/I Pa3INYHbIX CONUAJIBHBIX HHCTUTYTOB,

L4 YMCHHE CaMOCTOATCIBHO OIICHHWBATL U IMPUHUMATL PCHICHUA, ONPCACIAIOIINC
CTPATCTrUuI0 NOBCACHUA, C YUYCTOM I'PAKIAHCKHUX U HPABCTBCHHBIX HGHHOCTGI\/'I;

L4 BJIAICHUC SA3BIKOBBIMU CPCACTBAMU - YMCHHUC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOMO
TOYKY 3pCHUS, UCITOJIB30BATh a/ICKBATHBIC A3BIKOBBLIC CPCIACTBA,

L BJIaJJCHHUC HaBBIKaAMU IM03HABaTEILHOMI pe(i)neKcm/I KaK OCO3HaHUA COBCPUIACMBIX

JNIEUCTBUA W MBICITUTEIBHBIX MPOILECCOB, MX PE3yJbTAaTOB M OCHOBAaHUM, T'PaHUIl CBOETO
3HAHUS U HE3HAHUs, HOBBIX [TI03HABATENIBHBIX 3a7a4 U CPEJICTB UX JOCTHKEHUS.

HpeHMeTHblMl/l pe3yJbTaTaMi OCBOCHUS IMTPOTPaMMBbI ITO MATEMATUKE ABJIAIOTCH:



. cOPMUPOBAHHOCTh  MPEACTABICHUNH O HEOOXOIMMOCTH JOKA3aTeNbCTB IPHU
000CHOBAaHMM MaTEeMaTHYECKUX YTBEPXKIEHUH U PpOJM aKCHOMaTHUKA B IPOBEIECHUU
JEYKTUBHBIX PACCYKJICHUI;

. cOpPMUPOBAHHOCTh TMOHATUHHOTO ammapaTa MO OCHOBHBIM pa3zjeiaMm Kypca
MaTeMaTUKH; 3HAHUN OCHOBHBIX TeopeM, (GOpMyl U YMEHHUS HUX MPUMEHSTb, YMEHHS
JIOKa3bIBaTh TEOPEMBI i HAXOIUTh HECTAHJAPTHBIC CIIOCOOBI PEIICHUS 3a1a4;

. cOpPMUPOBAHHOCTh YMEHHH MOJEINPOBATh pealibHble CHUTYalluu, HCCIEeI0BaTh
MIOCTPOEHHBIE MOJIENN, UHTEPIIPETUPOBATH MOJYYECHHBIN PE3YIITAT;
. c(OPMUPOBAHHOCTh TPEACTABICHUN OO0 OCHOBHBIX MOHSTHUSX MAaTEMAaTUYECKOTO

aHaM3a W MX CBOWCTBAaX, BIAJICHUE YMEHHEM XapaKTepU30BaTh IOBEACHUE (YHKIIHIA,
MCII0JIb30BAaHUE TOJYYCHHBIX 3HAHUM [UIsl ONMCaHMsI M aHAJIN3a PeaIbHbIX 3aBUCUMOCTEN;
. BJIAJICHUE YMECHUSAMU COCTABJICHUS BEPOSATHOCTHBIX MOJEJECH IO YCIOBHIO 3aJa4u U
BBIYUCIICHHUSI BEPOSITHOCTH HACTYIUICHHUS! COOBITHI, B TOM 4YHCJIE C NMPUMEHEHHEM (popmyi
KOMOUMHATOPUKM M OCHOBHBIX TEOPEM TEOPUHM BEPOSTHOCTEH; HMCCIEIOBAHUS CIydalHbIX
BEJIMYUH 110 UX PACIPEIEICHUIO.

BbinycKHUK Ha yIri1y0JIeHHOM YPOBHE HAYUMTCS:

DJIeMeHThI TeOPUU MHOKECTB 1 MATEeMaTH4eCKOI JIOTUKH
o CB00OHO OmnepupoBaTh MOHATHSIMU: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHOXECTBa,
HOJIMHOXECTBO, IlepeceueHue, 00beIMHEHUE U pa3HOCTh MHOXKECTB, YUCIIOBbIE MHOXKECTBA HA
KOOPJMHATHOM IPSIMOM, OTPE30K, HMHTEPBAJ, IOJYMHTEPBAJI, INPOMEXKYTOK C BBIKOJIOTOU
TOYKOM, rpaduueckoe MpecTaBIeHne MHOXKECTB Ha KOOPAMHATHOMN IJIOCKOCTH;
o 3a/1aBaTh MHOKECTBA IIEPEUUCICHUEM U XAPAKTEPUCTUYECKUM CBONCTBOM;
. ONEPUPOBATh TMOHATHAMU: YTBEPXKACHUE, OTPULIAHUE YTBEP)KICHHs, WUCTUHHBIE U
JIO)KHBIE YTBEPXKACHMSI, IMPUYMHA, CIIEJCTBUE, YACTHBIM Cilydail OOILEro yTBEpXKICHUS,
KOHTPIIPUMED;

o IIPOBEPSTh NPUHAIIEKHOCTD JIEMEHTAa MHOXKECTBY;
o HaXOJUTh IEpeceyeHre U OOBbEIMHEHHWE MHOXKECTB, B TOM YHUCJE MPEJCTaBICHHbIX
rpadu4ecKy Ha YUCIOBOM NMPSAMON M Ha KOOPIUHATHON IJIOCKOCTH;

. IPOBOJUTH  JIOKa3aTeJbHbIE  pacCyKIeHHs Juii  OOOCHOBaHMS  MCTMHHOCTH
YTBEPKJICHUM.

B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPEeIMETOB:

. HCIIOJIB30BaTh YMCJIOBBIE MHOXECTBA Ha KOOPAMHATHOW MPSIMOW M Ha KOOPAMHATHOU
IIJIOCKOCTH JUJIS1 ONIMCAHUS PEAJIbHBIX MPOLECCOB U SIBJICHUM;

. IIPOBOJUTH JOKA3aTEIbHBIE PACCY)KIEHUS B CUTyallUsAX IOBCEAHEBHOM XU3HHU, IPU

peHICHUHU 3a1a4 U3 APYTUX NPEAMECTOB.
Yucaan BbIPAKCHUSA

L4 CBO6OI[HO ONCpHUPOBATH MOHATUAMU: HATYPAJIbHOC YUCIIO, MHOXCECTBO HATYPAJIbHBIX
qucCCl1, OCJI0C YMUCJII0, MHOXCCTBO IICJIbIX YHCCI, OOBIKHOBEHHAS ,Z[p06b, JACCATUYHAaA ,Z[p06b,
CMCIIaHHOC qHuCJIO, panuoHaJIbHOC YHUCJIO, MHO>XKECTBO palroOHaJIbHbIX YHUCCII,
HppaquoOHAJIbHOC 4YHCIIO, KOPCHb CTCICHU 1, JIECTBUTEIIHLHOE YHUCJI0, MHOXKCCTBO
I[GﬁCTBHTGHI:HBIX YHUCCII, TCOMETpHUICCKaA HHTCpIpCTaAlnuA HaTypaJIbHBIX, OECJIbIX,
pannOHAJIBbHBIX, JIECTBUTEIBHBIX YHUCCII,

. MMOHUMATh M OOBSCHITH PA3HUILY MEXKY TTO3UIIMOHHON U HETIO3UITMOHHOM CUCTEMaMHU
3aITMCH YHCET,

° MEePEBOUTH YMCIIA U3 OJHON CUCTEMBI 3aMTUCH (CUCTEMBI CUHCIIEHUS) B IPYTYIO;

° JIOKa3bIBaTh W HCIMOJB30BATh MPHU3HAKU JEIMMOCTH CYMMbI M TPOU3BEIAEHUS MPU
BBITIOJTHCHUH BBIUMCIICHUHN U PEIICHUN 33/1a4;

° BBITIONTHATh OKPYIJICHHE PAlMOHAIBHBIX W HPpPAlMOHANBHBIX YHCET C 3aJaHHON
TOYHOCTEIO;

L CpaBHHUBATb )IefICTBHTeHBHBIe quciia pa3HbIMU CHOCO6aMI/I;



. yIOpA0YMBATh YWCIIA, 3alMCAHHBIC B BHJE OOBIKHOBEHHOW M NIECATHYHOU Ipodu,
YHClia, 3allMCaHHBbIe C HCIOJIb30BAaHUEM apU(METHUYECCKOIO KBAJPATHOTO KOPHS, KOpHEH
CTEIEeHH OOJIbIIE 2;

. Haxoauth HOJI u HOK pa3ubiMu cioco6amu ¥ UCIIOJIb30BaTh MX MPHU PEIICHUH 3a/1a4;
o BBIMIOJHATh ~ BBIYMCIIGHUST M MPeoOpa3oBaHUS  BBIPAXKEHUH,  CoOJepKallux
NEICTBUTENbHBIE YUCIIa, B TOM YHCIIE KOPHU HAaTYpaJbHbIX CTETICHEH;

. BBITIOJIHATh CTaHJAAPTHBIE TOXICCTBEHHBIE MPEOOPa30BaHUS TPUTOHOMETPUUECKUX,

JOTapu(pMHUUECKUX, CTETICHHBIX, HPPALIMOHATIBHBIX BHIPAKECHUH.

B noBceHeBHOM KU3HHM M IIPH U3YYCHHHU APYTHX NPEIMETOB:

. BBIMIOJIHATE M OOBSCHATh CPABHEHUE pPE3yJbTATOB BBIUYMCICHUN TMPH pPELICHUU
NPAaKTUYECKUX 33734, B TOM YHWCIE NPUOJIMKCHHBIX BBIYMCICHUN, MCIONB3YS pa3HbIe
crocoObl CpaBHEHMUI;

L4 3allMCbIBaTh, CPAaBHUBATL, OKPYIJIATH YHCJIOBBIC [JAaHHBIC PCAJIbHBIX BCJIWYHUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MCPCHUS;
° COCTAaBJIAATh U OLICHHWBATH pa3HbIMU croco0aMy 4YUCIOBBIE BBIpa’XCHUA IIPU PCIICHUN

MPAKTUYCCKUX 3aaa4 U 3aJia4 U3 JPYIrux y‘I€6HI)IX mpeaMcCTOB.

YpaBHeHNsI 1 HEPABEHCTBA
° CBO60I{HO ONCprupoOBaTh IMOHATHUAMU: YPAaBHCHHUEC, HCPABCHCTBO, PAaBHOCUJIBHBLIC
YpaBHCHHA W HCPABCHCTBA, YPABHCHHC, ABJIAIOMICCCA CJICACTBUEM JpPYIroro ypaBHCHHA,
ypaBHEHHUS, PaBHOCUJIbHBIE HA MHOKECTBE, PAaBHOCUJIbHBIEC TPEOOpa30BaHUsl ypaBHEHUH;

o pelaTh pa3Hble BUJIbl YPABHEHHUM U HEPABEHCTB U UX CHCTEM, B TOM YHUCIJIE HEKOTOPHIE
ypaBHeHUs 3-ii U 4-ii cTeneHel, ApoOHO-pallMOHATIbHBIE U UPPALIMOHAIbHBIE;
o OBJIA/IETh OCHOBHBIMU TUIIAMU HOKa3aTesbHbIX, JOrapu(pMHUUECKUX,

UPPALMOHAIIBHBIX, CTEIIEHHBIX YPaBHEHUN M HEPABEHCTB M CTaHJAPTHBIMM METOAAMM HX
pelIeHUI U IPUMEHATD UX MPU PEIICHNUH 3a7a4;

o IIPUMEHTH TeopeMy be3y K perieHuio ypaBHEHMI;

o IIPUMEHATh TeopeMy Buera i pemieHHs HEKOTOpPBIX YPaBHEHUW CTENEHU BBIILIE
BTOPOW;

o [IOHUMAaTh CMBIC]I TEOPEM O PAaBHOCWIBHBIX U HEPABHOCWIIBHBIX INPEOOpa30OBaHMSIX
YPaBHEHUH U yMETb UX JOKa3bIBaTh;

o BJIa/IETh METOJIAaMU PELICHUS] YPAaBHEHU, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpATH
METO/]I peLIeHHs] 1 000CHOBBIBATh CBOM BBIOOD;

o HCMOJIb30BaTh METOJl MHTEPBAJIOB Il PEIICHUs HEPaBEHCTB, B TOM 4YHcie ApoOHO-
palMOHATIBHBIX U BKJIIOYAIOIIMX B c€0sl HPPALlIOHAJIbHBIE BBIPAYKEHMS,

o pemars anredpandeckue YpaBHEHMs] U HEPABEHCTBA M UX CHUCTEMBI C IMapaMeTpaMu
anredpanvdeckuM 1 rpauueckuM MeTo1aMu;

o BJIA/IETh Pa3HBIMU METOJIaMU J10KA3aTeJIbCTBA HEPABEHCTB;

o pelaTh ypaBHEHUS B LENbIX YUCIIAX;

o n300pakaTh MHOXECTBA Ha IJIOCKOCTH, 33JJaBaéMble YpaBHEHUSIMHU, HEPAaBEHCTBAMU U
UX CUCTEMaMH;

o CcBOOO/IHO MCMOJIb30BaTh TOXK/IECTBEHHBIE MTPE0OPa30BaHUS MIPU PEIICHUN YpaBHEHUN

Y CUCTEM ypaBHEHUN
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:

. COCTABJIATh U PELIATh YPAaBHEHMs, HEPABEHCTBA, MX CUCTEMBI IIPU PELICHUM 3aaad
JPYTruX y4eOHBIX MPEAMETOB;
. BBINIOJIHATh OLIGHKY MPaBAONON00MS] pe3ylbTaToB, IOJYyYaeMbIX IPU pEIIeHUU

pa3MyYHbIX ypaBHEHHI, HEPAaBEHCTB M MX CHCTEM IpU PEUIeHHH 3a1ad APYTUX y4eOHBIX
IIPEAMETOB;

o COCTABJISITh U pelIaTh YPABHEHUS M HEPABEHCTBA C ITapaMeTpamu IpU PELICHUH 3a/1a4
JIPYTUX y4eOHBIX MPEAMETOB;



o COCTaBJIATh ypaBHEHUE, HEPABEHCTBO WJIM HMX CUCTEMY, ONMCHIBAIOLIUE PEATbHYIO
CUTYALMIO WU NPUKIAJIHYIO 3a/1a4y, HHTEPIIPETUPOBATh MOJYUYEHHBIE PE3YJIbTATHI;

° KCII0JIb30BaTh MPOrPaMMHbBIE CPEJICTBA MPU PELICHUN OTACIbHBIX KJIACCOB YpaBHEHUM
Y HEPaBEHCTB.

DOYyHKIUT
° Brnagerb TNOHATHAMHU: 3aBUCUMOCTH BEIMYWH, (QYHKIHS, ApPryMEHT M 3HAYCHUC

¢ynkunu, 001acTh ONpeneNeHUs U MHOXKECTBO 3HAYCHHMH (YHKUIUH, TpapuK 3aBUCHUMOCTH,
rpaduk GYHKIUHM, HYIH GYHKIOUH, HTPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3pacTaHHE Ha
YHCIOBOM MPOMEXYTKE, yObIBAaHWE HAa YMCIOBOM IPOMEXKYTKE, HauOOJbIIee U HAaNMEHBIIIEee
3HaueHHEe (PYHKIMHU Ha YMCIIOBOM IPOMEXYTKE, epuogndeckas (pyHKIMS, IEPUO, YSTHAS U
HeueTHas (PYHKIMH; yMETh IPUMEHSATh 3TU TMOHATHS MPH PEILICHUHU 3371ay;

. BJIa/IETh TOHSTHEM CTeNeHHas (QYHKIUS; CTPOUTh ee IpadUK U yMeTh MPUMEHSTbH
CBOICTBa cTeNeHHON (PYHKIUU IPU PEIICHUH 3a]1a4;

. BJIAJICTh MOHATUSAMH TOKa3aTeNnbHas (PYHKIHS, SKCIOHEHTa; CTPOUTh MX Tpaduku u
YMETh IPUMEHSTH CBOMCTBA MMOKA3aTEIbHON (DYHKIIMM TIPU PELICHUH 3a/1a4;

. BIIQJIETh TMOHATHEM Jorapupmudeckas (yHKIUS; CTPOUTh €€ TpaduKk U yMEThb
MPUMEHSTh CBOMCTBA JIoTapu(pMUIeCKON (HYHKIIUU MPU PELICHUH 33/1a4;

o BJIQJICTh MOHATUSAMH TPUTOHOMETPUYECKHE (DYHKIMH; CTPOUTH UX TPaQuKH U yMETh
MPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIMI MpU PELICHUH 33/1a4;

o BJIQJICTh MOHITHEM 00paTHAs (YYHKIHS; IPUMEHSTH 3TO MMOHATHE NP PEIICHUH 3324,
o NPUMEHSATh MPH PEHICHWH 3a/a4 CBOWCTBA (DYHKIMI: YETHOCTH, NMEPUOIUYHOCTD,
OTrPaHUYEHHOCTb;

. MIPUMEHSITH [P PEIICHUH 3a]a4 peoOdpa3oBanus rpadukoB GpyHKIUNH;

. BIIQJIETh  TMOHATUSIMU  YHCIIOBas  IOCIEAOBAaTENbHOCTh, apudmeruyeckas u
reoMeTpuUecKasi IporpeccHs;

o OPUMEHSATh TPU PEIICHWH 3a/Ja4 CBOWCTBA M NPU3HAKA apUPMETUUYECKOH U

r€OMETPUYECKON TPOTPECCUM.
B noBcegHeBHOI :KM3HM M IPU U3YYEeHHUH JPYIUX y4eOHBIX NPeMEeTOB:
o OTIPEIeNIATH 1O TpadriKaM U UCTIONB30BATh JIJIsl PEIICHHsI MPUKJIAIHBIX 337a4 CBOMCTBA
peabHBIX MPOLECCOB U 3aBUCUMOCTEN (HauOOoJIbIINe U HAUMEHBIINE 3HAYeHUs, IPOMEKYTKU
BO3pacTaHus U YObIBaHUSA (YHKIMHU, NMPOMEXKYTKH 3HAKOIOCTOSIHCTBA, ACHUMIITOTBI, TOYKHU
neperu6a, nepuos 1 T.11.);
o MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM NMPAaKTUYECKON CUTyaluy;
o OTpeAENATh M0 TpaduKaM MPOCTEHIINE XapaKTEPUCTUKU MEPUOJUUYECKUX MTPOLIECCOB
B OMOJIOTUH, SKOHOMHKE, My3bIKE, paAHOCBA3H U Jp. (aMIUIUTY/1a, IEPUOJ U T.I1.).

DJIeMEHTBI MaTEeMATHYECKOI0 AaHAIN3a

. Bnaners nmonsTeM OeckoHEUHO yObIBarolasi reOMETpHUYEcKasl MPOrpeccus U yMeTh
IIPUMEHSATH €T0 NPU PEIICHNUH 3a]a4;

. MIPUMEHSATD ISl PELIECHU 3a1a4 TEOPHUIO IIPEIETIOB;

. BJAJIeTh MOHATUAMHU OECKOHEYHO Oojblliie M OECKOHEYHO Majble YHUCIIOBBIE

MOCJIEI0BATEIbHOCTH M YMETh CPaBHUBaTh OECKOHEYHO OOJbIIME M OECKOHEUHO Majible
IIOCJIE0BATENBHOCTH;

BJIAJICTh MOHATUAMU: POU3BOHAS (PYHKIIMM B TOUKE, TPOU3BOAHAS (PYHKIINY;
BBIUUCIIATH POU3BOIHBIE AIEMEHTAPHBIX (PYHKIMHA U X KOMOMHALIUH;

UCCIEeN0BaTh PYHKIIMM HA MOHOTOHHOCTb U 9KCTPEMYMBI;

CTPOMUTH IpaQUKU U MPUMEHSTH K PELICHHIO 3a7a4, B TOM YHCJIE C TapaMeTPOM;
BJIa/IETh MOHSTHEM KacaTelbHas K rpaduky GyHKIUU U yMETh NPUMEHSTH €ro mpu
pEeIlIeHnH 3a/]aY;

o BJIAJIETh MOHATUSAMU NepBOOOpa3Hast (PyHKIIHs, OTIpe/IeIeHHbI HHTErpal;

o npuMeHsTh Teopemy HproToHa—JIeiiOHMIa 1 ee ClIeACTBUS AJIs peIIeHus 3a/1ad.

B noBcetHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX Y4eOHBIX NIPEeIMETOB:



L4 peliaTh NPUKIIAJAHBIC 3a1a4d U3 6I/IOJIOFI/II/I, (I)I/I3I/IKI/I, XUMHHU, SKOHOMHUKHN WU OPYTrUx
NpEeaAMETOB, CBA3AaHHBIC C UCCIICAOBAHUEM XAPAKTCPUCTUK ITPOLIECCOB,

. HUHTEPIPETUPOBATH MOIYYEHHbBIE PE3YIIbTATHI.
CTaTUCTHKA M TeOpHs BEPOSTHOCTEM, JJOTHKAa U KOMOMHATOPHKA
. OnepupoBaTb OCHOBHBIMH OIHMCATEIbHBIMU XapaKTEPUCTUKAMU YHCIOBOrO Habopa,
MOHSTHEM I'eHepalibHasi COBOKYITHOCTh M BHIOOPKOI U3 HEeE;
. OTIEPUPOBATH MOHATHIMHU: YaCTOTAa U BEPOSITHOCTH COOBITHS, CYMMa U TPOHU3BEICHUE
BEPOSTHOCTEW, BBIYUCIIATH BEPOSATHOCTH COOBITUI Ha OCHOBE IOJICUETA YUCIIA HCXO/IOB;
. BJIaIETh OCHOBHBIMHM TOHATUSAMHU KOMOMHATOPUKM M YMETb HUX HPUMEHATh MpU
pELICHUH 3a/]a4;
o UMETh MPEJCTaBICHNE 00 OCHOBAX TEOPUH BEPOSTHOCTEIH;
o UMETh IMPEACTABICHUE O JUCKPETHBIX M HEIPEPBIBHBIXCIYYAaWHbIX BEIWYMHAX U
pacupeneneHusx, O He3aBUCUMOCTH CIIy4allHbIX BEJIMYUH;
o UMETh IPEACTABICHUE O MATEMaTHMYECKOM OXKMJIAHUU U JUCIEPCUU CIy4yalHBIX
BEJINYUH;
. HMMETH MPEJCTABICHUE O COBMECTHBIX PACIIPEICICHUAX CIyYallHbIX BEIHYUH;
. MOHUMATh CyTh 3aKOHA OONBIIMX YHCET M BBIOOPOUYHOTO METOAA H3MEpPEHUs
BEPOSITHOCTEN;
o UMETh MPEACTABIEHUE O HOPMAJIbHOM pacHpelesIeHUd M IpUMepax HOPMalbHO
pacIpeesIeHHbIX CIIy4aliHbIX BEJIMYMH;
. HMMETh MPEJCTABICHUE O KOPPEISIIIUMU CIIyYailHbIX BEJTUYMH.
B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
o BBIUUCIISATH WIN OLIEHUBATH BEPOATHOCTU COOBITHI B peasIbHOM JKU3HU;
. BBIOMpATh METOABI OJIXOSIIETO MPEICTABICHHS U 00paOOTKH JaHHBIX.
TexcToBBIE 3a70aYH
. Pemrate pa3Hble 3a/1a4i OBBIIIEHHON TPYAHOCTH;
o aHAJM3UPOBATh YCIOBHE 3aJ[au, BHIOMPATh ONTUMAIILHBIA METOJ PEIICHHS 3a]auu,
paccmaTpuBas pa3iMuHble METO/IbI;
o CTPOUTh MOJIEIb DPELIEHUS 3aJadyd, MPOBOAUTH JIOKA3aTEIbHBIE PACCYXACHUS IpU
pELICHUH 3a1a4H;
. pemarhk 3ajaud, TpeOyromMe mnepedopa BapuUaHTOB, MPOBEPKH YCIOBUI, BBIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;
. AQHAIM3UPOBATh M HMHTEPIPETHUPOBATH IMOJIYYEHHBIE PEIICHHS B KOHTEKCTE YCJIOBUS
3a/1a4M, BBIOMpATh PELICHMs], HE IPOTUBOpPEYAle KOHTEKCTY;
. NEPEeBOIUTh MPU PEIIeHUH 331a4l MHPOPMALIMIO U3 OJHON (HPOPMBI 3aMCH B IPYTYIO,

HCIIOJIB3Y: IMPU HCO6XOI[I/IMOCTI/I CXCMBbI, Ta6J'II/II_IBI, I‘pa(l)I/IKI/I, AuarpaMMbl.
B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

o pelarh NPakKTUYECKHUE 3a1a4M U 33a4M U3 IPYTUX IPEIMETOB.
I'eomerpus

o BJ'Ia)IeTI) rCOMCTPUICCKUMHU TMOHATUAMH IIPpU PCIICHHUH 3ada4 W IPOBCIACHUU

MaTEMaTUYECKUX PacCyKICHUN;

o CaMOCTOSITENILHO (POPMYJIMPOBATH ONPEAEICHUS T€OMETPUUYECKHX (PUTYp, BBIIBUTATh

TUIOTE3bl O HOBBIX CBOMCTBAX M MPHU3HAKAX T€OMETPUYECKUX (PUTYp U OOOCHOBBIBATH HIIU
OnpoBepraTh UX, 0000IIaTh UM KOHKPETHU3UPOBATh PE3yJbTaThl HA HOBBIX Kiaccax (uryp,
MIPOBOJUTH B HECIIOKHBIX CIYYasX KIaCCUPHUKAIMIO (GUTYD MO Pa3IUYHBIM OCHOBAHHSIM;

o UCCIIEIOBaTh YEPTEXKH, BKIOYasi KOMOMHAIIMN (QUTyp, U3BIEKaTh, HHTEPIPETUPOBATH
U IipeoOpa3zoBbIBaTh UH(POPMALINIO, TPEICTABICHHYIO Ha UEPTEKaX;
o pemarh 3aga4d reOMETPUUYECKOro COACpP)KaHMs, B TOM 4YHCIE B CUTyalUsaX, Korja

QITOPUTM PEIIEeHUsI HE CIEAYeT SBHO W3 YCJOBHS, BBIMOIHITH HEOOXOAUMBIE JUIS PEUICHUS
3a/1ayu JIOMOJIHUTEIbHBIE TTOCTPOSHHUS, MCCIIEIOBATh BO3MOXHOCTh NMPUMEHEHHUS TEOpEeM M
dbopMyn s peieHus 3aaag;



. yMeTh (OPMYIUPOBATH U JOKA3bIBaTh T€OMETPUUECKHUE YTBEPKIACHNUS;

. BJIAJIETh NOHATUSAMHU CTEPEOMETPUH: NPU3Ma, MapajuIeSICUIe]l, TUPaMUAa, TETPa’ap;
. MMETh NPEJCTaBICHUS 00 aKCHOMax CTEPEOMETPHHM M CIEACTBUSIX U3 HUX U YMETh
MIPUMEHSATH UX IIPU PELICHUU 33/1a4;

o YMETb CTPOUTh CEYEHMS] MHOTOI'PAHHUKOB C MCIIOJIb30BAaHUEM pA3JIMYHBIX METOJOB, B
TOM YHCJIE U METOJIA CIIE/IOB;

. MMETh MPEJCTABICHUE O CKPEIIMBAKOLIMXCS NPSIMBIX B IPOCTPAHCTBE U YMETh
HAaxXOJIUTh YTOJ U PACCTOSTHUE MEXIY HUMU;

. IIPUMEHSTh TEOPEMBI O MAPAIUIEIBHOCTH MPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE IpU
pEIlIEeHNN 3a/]a4;

. YMETb IPUMEHSATH MapaieIbHOE IPOESKTUPOBAHUE AJIsl U300paxeHus Gpuryp;

. YMETb IPUMEHSATH EPIEHAUKYISIPHOCTH MPSAMOI U MIJIOCKOCTH MPU PELIEHUU 3a/1a4;

. BJIA/IETh MOHATUSIMH OPTOrOHAIBHOE NPOEKTUPOBAHME, HAKJIOHHBIE U UX INPOEKIHH,
YMETb IPUMEHATH TEOPEMY O TPEX MEPIEHAUKYIIApax IPU PEIICHUN 3a/ay;

. BIIQJIETh TIOHATUSMU PACCTOSHHE MEXIy GurypamMd B MPOCTPAHCTBE, OOIIUN

NEPIEHANKYIISAP JBYX CKPEIIMBAIONIMXCS MPSIMBIX M YMETh NMPUMEHATh HX IPH PEUHICHUU
3a/1a4;

. BJIAJICTh TIOHATUEM YIOJI MEXAY IIPSAMOM U INIOCKOCTBIO U YMETh IIPUMEHSATH €0 IIPH
pELICHUH 3a/1a4;

. BJIAJETh  MOHATHAMM  JBYI'PAHHBIA  YroJl, Yrol  MEXAY  IUIOCKOCTSMH,
NEPIEHAUKYJIIPHBIE IUIOCKOCTH U YMETh IPUMEHSATD UX IIPH PELICHUM 3a/a4;

. BIAJECTh MNOHATHSAMM  IIpU3Ma, [apajuleeNuIe] W  INPUMEHATb  CBOMCTBA
napajuieenuIesa Npy peleHny 3a1ay;

. BJIA/IETh ITOHATHEM NPSAMOYTOJIBHBIN MTapaJlIeNICIUIIE]] U IPUMEHSATD €ro IIPY PEIIeHUN
3az1ady;

. BJIAJIETh MMOHATUAMU NMUPAMHUJIA, BUIBI IMPAMHUJL, JIEMEHTHI IPABWJIBHON MMUPAMUIBI U
YMETbh IPUMEHSATH UX IIPU PELICHUU 3a]1a4;

. UMETH IPEJCTABICHUE O TeopeMe Diepa, IPaBUIbHBIX MHOIOTPAHHUKAX;

. BJIAJICTh IOHATHEM IUIOLIAAU IIOBEPXHOCTEW MHOTOIPDAHHUKOB U YMETh INPUMEHATH
€ro IpH pELICHNH 3a/1a4;

. BJIa/IETh MOHATHAMH Teja BpalleHus (LWINHIP, KOHYC, map U cdepa), UX CeYeHUs U
YMETh IPUMEHSATH UX IIPHU PELICHUU 33]1a4;

. BJIAJICTh MOHATUSAMHU KacaTeJIbHBIC MPSMbIE U IUIOCKOCTH U YMETh NMPUMEHATH U3 IIPU
peleHnn 3a1ay;

. UMETh NPEACTABICHUS O BIMCAHHBIX U OMMCAaHHBIX cepax U yMETb NMPUMEHATh MX
IIPYU PELLIECHUN 3a/1a4;

. BJIA/IETh MOHATUSAMHU 00BEM, 00BEMBI MHOTOIPAaHHUKOB, TEJI BPALEHUs] U IMPUMEHATh
VX MPH PELICHUH 3a7a4;

. MMETh IIPEACTABICHHE O PAa3BEPTKE LWIMHAPA U KOHYyCa, IUIOLAAU IIOBEPXHOCTH
LUIUHIPA U KOHYCA, YMETh IPUMEHATH UX IIPU PELICHUH 3a/1a4;

. UMETh TpEACTaBIECHUE O IUIOUIaAU CPepbl U YMETh NMPUMEHSTh €ro MpU pelIeHUU
3az1ay;

. YMETh pelaTh 331a4i Ha KOMOMHAIIMY MHOTOI'PaHHUKOB U TE€J BpallleHHS;

. UMETh TpEACTaBICHHE O MOJ0OMM B MPOCTPAHCTBE M yMETh pelaTh 3a7ayd Ha

OTHOIIeHHE 00BEMOB U IIJIOLIa/Iel MOBEPXHOCTEN MOJOOHBIX (QUTYD.
B noBceHeBHOM KU3HHM M NIPH U3Y4YCHHH APYTUX NPEIMETOB:
. COCTABIISITh C MCIIOJIb30BAaHHEM CBOMCTB T€OMETPUYECKHX (UTYp MaTeMaTHYeCKue
MOJIETH JUIsl pelleHus 3aJad MPaKTUYEeCKOro XapakTepa W 3ajad U3 CMEXHBIX TUCIHUILINH,
HCCJIE0BATh MTOJIY4EHHBIE MOJENIN U UHTEPIIPETUPOBATH PE3YJIbTAT.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

Bragets NOHATUAMEU BEKTOPBI U UX KOOPIMUHATHI;



L4 YMCTD BBIIIOJIHATE OIICpAllUuU HAd BCKTOpAMU,

o HCIOJIb30BaTh CKAJSPHOE MPOU3BECHIE BEKTOPOB MIPHU PEIICHUH 3a/1aY;

o MPUMEHSTh YpaBHEHUE TUIOCKOCTH, (POPMYITy pacCTOSTHUS MEXTy TOUKaMH, YpaBHEHHE

cdepbl IpU peleHn  3a1ay;

o IIPUMEHSITh BEKTOPBI U METOJ KOOPJIAMHAT B IPOCTPAHCTBE MPU PELICHUH 3a/1a4.
MeToabl MATEeMATHKH

o OCHOBHBIE METOJBI J0Ka3aTelIbCTBA, IPOBOAMUTH JIOKA3aTEIbCTBO U BBHIIOJIHATH

OTIPOBEPKEHUE;

o IIPUMEHSTh OCHOBHBIE METO/bl PELIEHHS] MATEMAaTUYECKUX 33]1a4;

o Ha OCHOBE MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE XAPAKTEPU30BATh KPacoTy

Y COBEPIICHCTBO OKPYKAIOIIEr0 MUPa U IMIPOU3BEICHUIN UCKYCCTBA;

o MIPUMEHSTh IPOCTEUILINE TPOrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE

CUCTEMBI IIPU PELLIEHUU MAaTEMaTUYECKUX 3a/1a4;

o MOJIb30BAaThCA  NPUKIAAHBIMU  MpPOrpaMMaMH U [POrpaMMaMU  CHUMBOJIBHBIX

BBIYUCIICHUH U1 UCCIIEI0BAaHUSI MATEMAaTHUYECKUX OOBEKTOB.
BbinycKHHK Ha yri1y0JIeHHOM YPOBHe IOJYYUT BO3MOKHOCTh HAYYUTCSH:

9J1eMeHTBI TCOPUH MHOYKECTB U MaTeMaTH4ecKoil JOruKn

o OIICPUPOBATDH IIOHATHEM OIIpCACIICHUA, OCHOBHBIMH BUaaMu onpeneneHHﬁ,
OCHOBHBIMH BUAaMH TCOPEM;

o IMOHUMATb CYThb KOCBCHHOI'O JOKA3aTCJILCTBA,

o OIICPUPOBATDL NOHATUAMHU CUCTHOI'O U HCCYCTHOI'O MHOXKCCTBA,

o INPpUMCHATL MCTOL MaTeMaTH4eCKOMU HUHAYKOUWU IJId [IPOBECIACHUA paCCY)K,Z[CHI/Iﬁ u

JI0OKa3aTeIbCTB U IPU PEIICHUH 3a1a4.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPeIMETOB:
J HCIIO/Ib30BaTh TEOPETUKO-MHOXXECTBEHHBIN S3bIK W SI3bIK JIOTUKM JUIS OIMCaHUsA
peaNbHBIX MPOIECCOB U SABICHUM, TIPU PEIICHUH 3324 APYTHX YIeOHBIX MPEIMETOB.
Yuciia 1 BbIpakeHUs

o CBOOO/IHO OIIEPUPOBATH YMCIOBBIMU MHOXKECTBAMHU IIPU PELLICHUHU 3a7ay;

. IIOHUMATh IIPUYMHBI U OCHOBHBIE UJIEU PACILIUPEHUS YUCIOBBIX MHOXKECTB;

. BJIAJICTh OCHOBHBIMHU IOHATUAMM TEOPUU IEIUMOCTH IIPU PELICHUHM CTaHAAPTHBIX
3a1a4

. UMEeTh 0a30BbI€ MPEJICTABIECHHS O MHOYKECTBE KOMIUIEKCHBIX YHCEl;

. CBOOOJHO BBIMOJHATh TOXJAECTBEHHbIE NPeoOpa3soBaHUs TPUTOHOMETPUUYECKUX,
J0rapu(pMHUECKUX, CTETIEHHBIX BBIPAXKECHUH;

. BIaseTh popmynoit bunoma HeroToHa;

. MIPUMEHSITH [P PEILIEHUH 33]1a4 TeopeMy o JInHeHHoM npeactasineHnn HO/L;

. YMETB BBIIOJIHATH 3aIIACh YUCJAa B IO3ULIUOHHOW CUCTEME CUUCIICHUS;

. NPUMEHSTh NPU PEUICHUH 337a4 TEOPETHKO-YUCIIOBbIE (PYHKIMM: YUCIO M CyMMa
JeIuTeleH,

. MIPUMEHSITD [P PELICHNUH 3a]a4 LEMHbIe JpooH;

. IIPUMEHATHh TP PEIICHWHM 3a7a4 MHOTOWIEHbl C JEHCTBUTEIBHBIMU M LEJIBIMU
kod(purmenTamu;

. BJIAJIETh NTOHATUSAMHU IIPUBOJUMBIN U HENIPUBOAUMBINA MHOI'OUYJIEH U IIPUMEHSATD UX IIPU
pELICHUH 3a/1a4;

. MIPUMEHSTH NPU perieHnt 3a71a4 OCHOBHYIO TEOpEMY alreOphl;

. MPUMEHSTh NPHU PEUIeHUH 3a/1ay MpocTeine (yHKIMH KOMILJIEKCHOM MepeMEeHHOMN

KaK reOMEeTpHYECKHe MpeoOpa3oBaHuUs.
YpaBHeHHS U HEPABEHCTBA



. CBOOOJHO ONpENeNsiTh THUI U BBHIOMpPATh METOJ pEIICHUS IOKa3aTeNbHBIX U
jgorapu(pMHUUECKUX YpaBHEHHM W HEPaBEHCTB, UPPAIlMOHAJIBHBIX YpaBHEHHUIl U HEPaBEHCTB,
TPUTOHOMETPUUECKUX YPAaBHEHUM U HEPABEHCTB, UX CUCTEM;

° CBOOOJTHO pelIaTh CHCTEMbI JINHEWHBIX YPaBHCHH;
° pelaTb OCHOBHBIE TUITBI YPABHEHUM M HEPABEHCTB C ITapaMeTPaMU;
° HWMETh MPEJCTABICHUE O HEPABEHCTBAX MEXY CPEIHUMHU CTETICHHBIMU.
DOYyHKIUH
° BJIaJIETh TOHSATUEM ACUMIITOTHI U YMETh €r0 MPUMEHSTH MPU PEUICHUH 33]1aY;
° MIPUMEHATh METObI PEIICHHs MPOCTeHIHX AuddepeHITnaTbHbIX YPAaBHECHUH EPBOTO

H BTOPOI'O IOPSAAKOB.
JJ1eMeHThI MAaTeMAaTHYeCKOI0 aHAJIN3a

. BJIAJIETh CTAHJAPTHBIM anIaparoM MaTEeMaTU4YECKOTO aHaiu3a JUIsl BBIYMCIICHUS
IPOM3BOIHBIX (PYHKIIUH OJHOM MEpPEMEHHOM;

o CBOOOJHO MPHUMEHATh amnmapaT MaTeMaTHYecKOro aHajau3a JJIs HCCIEJOBaHUS
(GyHKUIMH ¥ TOCTpOeHHs TPpa)uKOB, B TOM YHCJIE UCCIIEAOBAHMS HA BBITYKIIOCTD;

o OIIEpUPOBATH MOHATHEM IIEPBOOOPa3HON (DYHKIIMHU JAJIS pelIeHus 3a/1ay;

. OBIIAJIETh OCHOBHBIMU CBelleHHsIMH 00 wuHTerpasie Hprorona—JleliOHuma u ero
IIPOCTEUIINX IPUMEHEHUSAX;

o OIIEpUPOBATh B CTAHAAPTHBIX CUTYALUSIX IPOU3BOJHBIMU BBICILIUX ITOPSIIKOB;

o YMETh IPUMEHSATh IPU PELICHUH 33/1a4 CBOICTBA HENPEPhIBHBIX (DYHKIIMIA;

. yMETb IPUMEHSATH IIPU PELICHHUH 3a1a4 Teopemsbl Beiepirpacca;

o YMETh BBINOJHATh NPHUOIMKEHHbIE BBIYUCICHUS (METOJbl DPELICHHUS YpaBHEHMIA,
BBIYUCIICHUSI ONPEIETICHHOT0 HHTErpaja);

o YMETb IPUMEHATHh IPWIOKEHHE IPOU3BOJHONM M ONPEINEICHHOIO MHTErpajga K
PEILIEHUIO 3a/1a4 €CTECTBO3HAHMS;

. BJIAJICTh MOHATUSMH BTOpasi MPOU3BOJHAS, BBITYKJIOCTh rpaduka (GpyHKIHH U yMETh

UCCIIEIOBATh (DYHKIIMIO HA BBITYKJIOCTb.
CraTncTHKA M TeOpHs BEPOSITHOCTEMH, JIOTHKA 1 KOMOMHATOPUKA

. VMMETH IPEJCTaBICHUE O LIEHTPAIbHOU NPEAEIbHON TEOPEME;
. UMETh MpPEJCTaBICHUE O BHIOOPOYHOM KO3 ULIMEHTE KOppeNsuuU U JUHEHHON
perpeccuu;
o UMETh TPEJCTaBICHUE O CTATUCTHUYECKUX THIOTE3aX M IMPOBEPKE CTATUCTHYECKOU
TUIOTE3bl, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;
o UMETH IPEJCTABIECHUE O CBA3U SMIIMPUUECKUX U TEOPETUUECKUX PACIIPEICIICHU;
o UMETH IPEJCTABIECHNE O KOJUPOBAHUY, IBONYHOH 3aIIMCH, IBOMYHOM JIEPEBE;
o BJIaJIeTh OCHOBHBIMM IOHATUSAMHU Teopuu rpados (rpad, BepiiMHa, pedpo, CTENEeHb
BEPIINHBI, TyTh B Tpade) U yMeTb IPUMEHSATh UX MIPU PELICHUHU 3a7ay;
o MMETh MPEJCTABIEHUE O JIEPEBbSIX U YMETh IPUMEHSATD IIPH PELICHUN 33/]a4;
o BJIa/IETh TIOHATHEM CBSI3HOCTh M yMETh NPHUMEHATH KOMIIOHEHTHI CBA3HOCTH IpU
pEILIEHNN 3a/]a4;
. YMETb OCYILIECTBIISITh MyTH 10 pedpam, 00xo/1pl pedep U BepIIHH rpada;
o BJIa/IETh NOHSTHUSAMM KOHEUHbIE U CUETHbIE MHOXECTBAa U YMETh MX NPUMEHATH IpU
pEeIlIeHnH 3a]a4;
. YMETb IPUMEHATh METO/l MaTEMaTUUYECKON MHAYKLINN;
. YMETb IPUMEHTh NPUHIMN J(upuxiie Npyu peleHnn 3a1ad.
I'eomerpust
o Nwmetsb npeacraBieHne 00 akCHOMaTUYECKOM METO/IE;
o BJIA/IETh [TOHATHEM F€OMETPUUECKHE MECTA TOUYEK B IIPOCTPAHCTBE U YMETh IIPUMEHSATH

UX IJId pCHICHUA 3a1a4;



o YMETb TNPUMEHATh AJI PELICHUs 3aJad CBOMCTBA IJIOCKUX M JIBYIPAHHBIX YIJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMBI KOCHHYCOB M CHHYCOB Ul TPEXTPAHHOTO YIJIA;

. BJIA/IETh ITOHATUEM NEPIEHAUKYISPHOE CEUEHHUE NTPU3MbI M1 YMETh IPUMEHSITH €T0 MpU
pELICHUH 3a/1a4;

o MMETh MPEJICTaBICHUE O JBOMCTBEHHOCTH MPABUIbLHBIX MHOTOIPaHHUKOB;

o BJIQ/IETh MOHATUSMU LIEHTPAIBHOE U MapauIeIbHOE MPOSKTUPOBAHUE U MIPUMEHSTh X
IIPU MOCTPOCHUH CEYCHHI MHOTOIPAaHHMUKOB METOIOM ITPOEKIIHIA;

. MMETh TMPEJCTAaBICHUE O pa3BEepPTKE MHOTOIPAaHHMKA W KpaTyailllieM MyTH Ha
MOBEPXHOCTU MHOTOIPAHHUKA;

o HUMETh MPEJCTaBICHNE O KOHUYECKUX CEUCHHSIX;

o UMETh MPEACTaBICHUE O Kacaroumxces chepax 1 KOMOMHAIIUY TEJ BpalEHUS U YMETh
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

. MIPUMEHSITH [IPU PEIICHUHU 33724 (POpPMYITy pacCTOSTHUS OT TOYKHU J0 TUIOCKOCTH;

o BJIaJIETh PA3HBIMHM CIOCOOAMHU 3a/laHUS MPSMOM ypaBHEHUSMU U YMETh MPUMEHSTH
IIPU PEIICHUU 33]1aY;

o MPUMEHSTH MPU PELICHUH 33/1a4 U 1I0Ka3aTeIbCTBE TEOPEM BEKTOPHBIM METOI U METO]T
KOOpJIMHAT;

. UMETh TIPEICTaBICHHE 00 akcMoMax oO0beMa, NPHUMEHATH (QOpMYIsl 00BEMOB
MPSIMOYTOJIBHOTO MapajuieienuIieia, TPU3Mbl U TUPAMUJIBI, TETPAdIpa MPU PEIICHUH 3a7a4;

o MIPUMEHSITh TEOPEMbI 00 OTHOILIEHUSIX 00BEMOB NP PELICHUH 3a/1a4;

o MPUMEHSITh WHTErpan JUisl BBIYMCICHUS OOBEMOB M TMOBEPXHOCTEH TeJ BpallleHUs,
BBIUMCJICHHUSI IUTOMAAH chepudeckoro mosica u 00bemMa mapoBOro Ciosi;

. MMETh TPEJCTaBIICHUE O IBWIXKEHUAX B NPOCTPAHCTBE: IMapauieIbHOM IEepeHOcCe,

CUMMETPUU OTHOCHUTEIIBHO IUIOCKOCTH, LIEHTPAIBHOW CHUMMETPUHU, IIOBOPOTE OTHOCUTEIBHO
IIPSIMOM, BUHTOBOM CUMMETPHH, YMETh IPUMEHSATD UX IIPHU PELICHUH 3a/1a4;

o UMETH IPEJCTABIICHUE O IJIOLIAI OPTOTOHAJILHOM NIPOEKIINH;
o UMETH NPEACTABIECHUE O TPEXTPAHHOM U MHOT'OTPAaHHOM YTJI€ U NPUMEHATh CBOMCTBA
IUIOCKUX YIJIOB MHOTOTPAHHOTIO yIJIa IIPH PEIICHUH 3a/]a4;
o UMETh IMPEJICTAaBICHUs O MPeoOpa3oBaHUU MOAO0OHS, TOMOTETUU U YMETb NPUMEHSTh
UX [P pELICHNUH 33/]a4;
o YMETb peIlaTh 3aJa4y Ha INIOCKOCTH METO/IaMU CTEPEOMETPHUU;
o YMETh IPUMEHATH (OPMYIIbl 00BEMOB NPH PEILICHUH 33/1au.
o HaXOIUTh 00bEM Mapajuielenunena U TeTpaspa, 3aJaHHBIX KOOpAMHATAMU CBOMX
BEPILNH;
o 3aJ1aBaTh NPSIMYIO B IPOCTPAHCTBE;
o HaXOJUTh PACCTOSHUE OT TOUKH JI0 IJIOCKOCTH B CUCTEME KOOpJMHAT;
o HaXOJUTh PACCTOSHUE MEXY CKPELIMBAIOIIMMUCS NPSIMbBIMH, 33JaHHBIMU B CHCTEME
KOOpJIHAT.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE
o HaXOIUTh 00bEM Mapasuieenunena U TeTpasipa, 3aJaHHBIX KOOpAMHATAMU CBOMX
BEPILUH;
o 3aJ1aBaTh NPSIMYIO B IPOCTPAHCTBE;
o HaXOJUTh PACCTOSHUE OT TOUKH JI0 IFIOCKOCTH B CUCTEME KOOpMHAT;
. HaXOJUTh PACCTOSHUE MEXY CKPELIMBAIOLIMMUCS NPSAMBIMH, 3aJaHHBIMH B CHCTEME
KOOpJMHAT.

KPUTEPUU OLNEHUBAHUA



Hopwmel onenku:

1. OneHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT 00y4alOIIMXCH 110 MaTeMaTHKe.

OTBeT OLICHUBAETCSI OTMETKOM «5%, €CIIN:

1) paboTa BBITIOJIHEHA MTOJTHOCTHIO;

2) B IOTHYECKUX PACCYKICHHUAX 1 000OCHOBAaHMU PEUICHHUs HET MPOOEIIOB U OMINOOK;

3) B pelleHUuU HEeT MaTeMaTH4eCKUX OMIMOOK (BO3MOKHA OJTHA HETOYHOCTb, OMKUCKA, KOTOpas
HE SBJISICTCS CIICICTBUEM HE3HAHUWS WM HETTOHMMAaHUS Y9eOHOr0 MaTepuana).

OtMmetKa «4» cTaBUTCS, €CIIU:

1) pabGoTa BBINIOJIHEHA MMOJTHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUS HEAOCTATOYHBI (ECIH
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SBJISUIOCH CIIEUaIbHBIM O0BEKTOM IPOBEPKH);
2)I0MyYIIECHBI OJTHA OIMOKA WJIM €CTh JIBa — TP HEI0UETA B BBIKIIAJAKAX, PUCYHKAX, YEPTEIKAX
niu rpadukax (eciau 3TH BUABI paOOT HE SBIISIUCH CIEIUATIbHBIM 00BEKTOM ITPOBEPKH ).
OTMeTKa «3» CTaBUTCS, ECIU:

1) nomymeHno Oonee oAHOW OMIMOKK WM Oojiee ABYX — TpPEX HEIOUETOB B BBHIKJIAJKAX,
yepTekax WM Tpadukax, HO OOydarmuics oO0mamaeT oO0s3aTCIIbHBIMU YMEHHUSIMH I10
IPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, ECIU:

1) nmomyuieHsl CYIIECTBEHHbIE OIIMOKH, IOKa3aBIIHME, YTO OOydaroluiics He o0iamaeT
00s13aTeNTbHBIMA YMEHHSIMHU 110 JJAHHOH TeMe B TIOJIHOM Mepe.

OtMmetka «1» craBUTCH, €CIIU:

1) pabora mokasajna MOJIHOE OTCYTCTBHE Y OOyYaromEerocs: 00s3aTeIbHbIX 3HAHUH U YMEHUN
0 MPOBEPSEMOI TeMe WM 3HAYUTENIbHASA YacTh paObOThI BHITIOJHEHA HE CAMOCTOSITENBHO.

2.01neHKa yCTHBIX OTBETOB 00y4alOIIUXCH 10 MaTeMaTHKe.
OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIM YUEHUK:

o MOJTHO PacKpbLI COJIepKaHUe MaTepraia B 00beMe, IPEeAYCMOTPEHHOM MTPOTPaMMON
Y4eOHUKOM;

o W3JIOKWII MaTepuall TPAMOTHBIM SI3BIKOM, TOYHO WCIIOJIB3YS MaTeMaTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY, B OIIPEAEICHHON JIOTHUECKOH MOCIIeI0BaTeIbHOCTH;

o MPAaBUIILHO BBITTOJIHIII PUCYHKH, YEPTEXH, TPAPHUKH, COTYTCTBYIOIIUE OTBETY;

o MOKa3aJl yMEHHE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH TIPUMEPAaMH, TIPUMEHSTh €€
B HOBO CHUTYAITMH MTPH BHITMIOJIHEHUH MTPAKTHYECKOTO 33/ 1aHUS;

. IPOAEMOHCTPUPOBAT 3HAHME TEOPHM paHEEe H3YUYEHHBIX COMYTCTBYIOIIMX TEM,
c(OPMHPOBAHHOCT U YCTOHUMBOCTb UCIIOJIBb3YEMBIX ITPU OTBETE YMEHUI U HAaBBIKOB;

o OTBEYAJI CAMOCTOSATENBHO, 0€3 HaBOSIINX BOIIPOCOB YUUTEIIS;

o BO3MOJKHBI OJTHAa — JIB€ HETOYHOCTH TIPU OCBEIICHNE BTOPOCTETIEHHBIX BOIPOCOB MU B

BBIKJIaJIKaX, KOTOPBIC YYCHUK JICTKO UCITPABUJI ITOCJIC 3aMCYaHUSA YUYUTCIIA.
OtBer OLICHUBACTCA OTMETKOM «4», €CJIM YYCHHUK!

o €CJIM yJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO IpPU 3TOM HMeEEeT
OJIMH U3 HEJOCTaTKOB:

. B M3JIOKEHMM JOMYIIEHbl HEOOJbIIME MpoOesbl, HE HCKa3HUBIIEE MaTeMaTHYECKOe
COJIepKAHNE OTBETA;

. JOTNYIIEHbl OAWH — JBa HEJOYETa MPU OCBELIEHUU OCHOBHOIO COJEP)KAHMS OTBETA,
VICIIPABJICHHBIE [TOCIIE 3aMEYAHUS] YUUTEIIS;

o JIOTYILIEHbI OlIMOKa WK OoJjiee JABYX HEAOYETOB INPU OCBEIIEHHWU BTOPOCTETEHHBIX

BOIIPOCOB WJIM B BBIKJIAJIKaX, JIETKO UCIPABJICHHBIE MTOCIIE 3aMEYaHUs YUUTES.

OTBeT OLIEHUBAETCSI OTMETKOM «3», €ClIi YUCHHUK:

. HEMOJIHO PacKpBITO COJepKaHUe MaTepuasa (colaep:kaHue U3JI0KeHO (pparMeHTapHO,
HE Bcerja IOCNe[oBaTeIbHO), HO IIOKa3aHO oOllee TOHMMaHue Bompoca |
MPOJIEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHBIE JJIsI YCBOEHHUS MPOrPaMMHOrO Marepuana
(ompenenennl «TpeGoBaHMSIMH K MaTEeMaTHYECKOW IMOATOTOBKE YYAIIMXCS» B HACTOSIIEH
porpaMMme Mo MaTeMaTHKe);



o UMENUCh 3aTPyJHEHHUS WIM JOMYLICHbl OMIMOKKA B OIpPENEJICHUH MaTeMaTH4eCKOMH
TEPMUHOJIOTHH, 4YepTeKaX, BBIKJIAIKaX, HCIPABIECHHbIE IOCIE HECKOJIBKMX HaBOISIIUX
BOIIPOCOB YUUTEJIS;

o YUEHHMK HE CIIPaBWJICS C IPUMEHEHHEM TEOPUM B HOBOM CUTYallUU IPU BBIOJHEHUU
IPAaKTUYECKOI0 3aJlaHusl, HO BBIIOJIHMI 3aJaHus OO0S3aTeIbHOTO YPOBHS CIIOXKHOCTH IO
JTAHHOM TeMe;

o IpU JOCTAaTOYHOM 3HAaHUM TEOPETUYECKOI0 MaTepuaja BbISBIEHA HEIOCTaTOYHAs
c(OPMHPOBAHHOCTb OCHOBHBIX YMEHUI U HABBIKOB.

OTBeT OLIEHUBAETCS OTMETKOM «2», €CIIM YUEHHUK:

o HE PaCKpPBITO OCHOBHOE COJICpPKaHHE YUeOHOTO MaTeprana;

. 0OHapy)XEHO HE3HAHHWE YUYCHUKOM OOJbINCH MM HanboJiee BaXKHOW YacTH y4eOHOTO
Marepuaa,

o JIOTYIIIEHBI OMIMOKHU B ONpPEICICHUH MOHSATHH, IPU HCIIOIh30BAaHHH MAaTEMaTHIECKON

TEPMUHOJIOTHH, B PHUCYHKax, YepTeXax WM rpadukax, B BBIKIAJIKaX, KOTOpbIE HE
UCIIPABIIEHBI [10CIIE HECKOJIBKUX HABOJASALIMX BOIIPOCOB YUUTEIIS.

OTBeT olLleHHUBaeTCs 0TMETKOM «1», €CiIM YUEHUK:

o YYEHUK OOHAapy>XWJl IIOJIHO€ HE3HAHHWE W HENOHUMaHHWE H3Yy4aeMoro ydeOHOro
MaTepuaia Uil HE CMOI OTBETUTb HU Ha OAMH U3 MOCTABJIEHHBIX BOIPOCOB IO U3YYEHHOMY
MaTepHany.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

JlelicTBUTEIbHBIE YU CJIA

Harypanbnble u nenble uyncna. Parmonansnbsie uncna. MppannonanbHeie yncia. MHOXECTBO
JICUCTBUTENBHBIX YHCel. Moaynb JEWCTBUTEIBHOIO 4Yuciaa. MeTron MaTeMaTHu4eCKOn
WHIYKIHUU.

Yucaosble pyHKUNH

Ompenenenre YUCIOBOM (YHKIMH H CHocoObl ee 3amaHus. CBoilicTBa (QyHKIHH.
[Tepuonuueckue pynkuuu. O6patHast QyHKIHS.
Tpuronomerpuyeckue pyHKIUH

UucnoBass OKpyKHOCTb. UHClIOBas OKPYKHOCTb Ha KOOpAMHATHOW miiockoctu. CUHYC H
KOCHHYC. TaHreHC M KoTaHreHC. TpuroHomerpuyeckrue (PYHKIMM YHUCIOBOIO apryMeHTA.
Tpuronomerpudeckne (GyHKIUU YIIoBOro aprymenta. DyHKImuM y=sin X, y=co0S X, HUX
cBoiictBa u rpaduku. Iloctpoenue rpaduka ¢dynkiauu y=mf(x). IToctpoenue rpaduxa
byakuun y=f(kx).

I'padux rapmonndeckoro kosnebanus. OyHkuuM y=tg X, y=ctg X, UX CBOHCTBAa M Ipa(HKH.
OOpaTHble TPUrOHOMETpHUUYECKHE (QYHKIUH.

Tpuronomerpnyeckue ypaBHeHHUs!

[TpocTeiilne TPUTOHOMETPUYECKHE YpPAaBHEHUS M HEPAaBEHCTBA. MeTonbl peleHUs
TPUTOHOMETPUUECKUX YPaBHEHHH.
IIpeoOpa3oBanne TPUrOHOMETPUYECKHUX BbIPAKEHUH

CHHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apryMEHTOB. TaHI'€HC CyMMBI U pa3HOCTH apIyMEHTOB.
®opmynsl npuseaeHUs. Popmyiasl ABOMHOrO apryMeHta. @opMyiibl MOHWKEHHS CTEIEHU.
[TpeoOpa3oBanue CyMMBbI TPUTOHOMETPUYECKUX (YHKIMN B mpousBeneHue. [IpeodpazoBanue
MIPOU3BENICHUS] TPUTOHOMETpUUECKUX (QYHKIHMI B cymmy. IIpeoOpa3oBanue BblpaxkeHHs A
Sinx+B Cosx k Buay C Sin(x+t). MeToipl penieHns TpPUroHOMETPUYECKUX YpaBHEHUIA.
KoMmuiekcHble ynciia



KommiekcHpie uncna u apudMeTndeckue omeparud Hajg HUMH. KoMIUIeKCHBIE dYHciia U
KOOpJMHATHAS IJIOCKOCTh TpuroHomerpudeckas gopma 3aluci KOMIUIEKCHOTO YHCIIa.
KoMmruiekcHble 4ucia M KBagpaTHbIC ypaBHEHUs. Bo3BeieHHME KOMIUIEKCHOTO 4YHCIA B
cTeneHb. M3BieueHne KyOn4ecKoro KOpHs U3 KOMIUIEKCHOTO YMCIa.

IIpousBoanas

Yucnossle nocnenoBatenbHOCTH. [Ipeaen uncnoBoit nocneaosarenbHocTu. [Ipeaen ¢pyHkuu.
Omnpenenenne npou3BogHON. Brruncienne mpousBoaubix. AuddepenuupoBanue cioxHOM
byakuun. {uddepennupoBanne oOpatHol (GyHKIHMH. YpaBHEHHE KacaTelIbHOW K Trpaduky
¢byuaknun. [IpuMenenue npon3BoaHON i uccnenaoBanus pynkuuid. [Tocrpoenue rpaduxos
¢byuknuii. IlpuMeHnenue NPOU3BOJHONW [UIsI OTHICKAHUS HAWMOONBIIMX M HAMMEHbIINX
3HAYEHUI BEIUYMH.

Kom0uHaTopuka u BeposSiTHOCTH

[IpaBuno ymuoxenus. KomOunaropusle 3amaun. IlepectaHoBku u (akxropuansl. Beidop
HECKOJIBKUX JJIEMEHTOB. buHOMHanbHbIE KOd(pduimeHTsl. CiydaiiHbple COOBITHS W WX
BEPOSTHOCTH.
MHoroujieHbl

MHoOrouseHsl OT OJHON EPEeMEHHON MHOTOWIEHB! OT HECKOJIBKUX IIEPEMEHHBIX. Y PaBHEHUS
BBICILIUX CTEIIECHEMN.
Crenenu u kopHu. CTeneHHble PyHKIUM.

IlonsiTHE KOpHA N-Ml CTENEHU U3 JEHUCTBUTENIBHOrO yucna. OyHknuu y =V X, HX CBOWCTBA U
rpa¢uku. CpoiictBa KOpHA n-ii crenenu. IIpeoOpa3oBaHue BbIpaK€HUH, coxaepKalInX
panukansl. [loHATHE CTETIeHU ¢ TIOOBIM pPallMOHANBHBIM TOKa3areneM. CteneHHble GyHKINH,
uX CBOMcTBA U rpaduku. M3BiedeHne KOpHs U3 KOMIUIEKCHOTO YHCIIa.

Iloka3aTenbHas U Jlorapupmuyeckass QyHKUHsA

[ToxazarenbHast (QyHkuusa, e€ cBoiictBa U rpaduk. IlokasaTenbHble ypaBHEHUS.
[Toka3arenbHble HepaBeHcTBa. [lonstne norapudma. Jlorapudpmuueckas QyHKIus, e
coiictrBa u rpaduk. CpoiictBa sorapupmoB. Jlorapudmuueckue  ypaBHEHUS.
Jlorapugmuueckue HepaBeHCTBaA.

JuddepenumponaHue nokazareabHON U JorapumMuyeckoi pyHKINH.

ITepBooOpa3Has u MHTErpaJ

[TepBooOpazHas 1 HeonpeeneHHbI nHTerpan. OnpeaeaeHHbl HHTEerpal.
DJleMeHThI TeOpUHU BEPOSITHOCTEH M MATEMaTHYeCKOH CTATHCTHKH.

BepositHocTs 1 reomerpusi. He3aBucumble NMOBTOpEHHUS MCIBITAHUM C ABYMS HCXOJaMH.
Cratuctuyeckue MeToibl 00paboTku uHpopmanuu. ['ayccoBa kpuBas. 3aKoH OOJBIIMX
Yucel.

YpaBHeHust u HepaBeHcTBa. CHCTeMbl yPABHEHHH M HEPABEHCTB

PaBHOCHIBHOCTh ypaBHeHMH. OOIIMe METOAbl pelIeHus ypaBHEHUH. PaBHOCHIBHOCTH
HEPaBEHCTB. YPABHEHUs W HEPABEHCTBA C MOIYJISIMHU. YPABHEHUS U HEPABEHCTBA CO 3HAKOM
paaukaina. YpaBHEHHUS U HEPABEHCTBA C ABYMs IIEPEMEHHBIMU. J{0Ka3aTEIbCTBO HEPABEHCTB.
Cucremsl ypaBHEHUH. 3a/1a4y C TapaAMETPAMH.

Hexoropsle cBeaeHus U3 IVIAHUMETPHH.



Yruel u OTPC3KU, CBA3AHHBIC C OKPYXKHOCTLIO. Bnoucannpie ¥ onucaHHBIE MHOT'OYT'OJIbHUKH.
Pemenue TpeyronsankoB. Teopembr UeBbl 1 Menenas. Dmuric, runepOosa, napadosa.
AKCHOMBI CTEpeOMeTPHUH, CJIEICTBHA U3 AKCHOM.

Axcuombl crepeomeTpun. HeKoTopsie CleACTBUS U3 aKCUOM.
IMapajuieJbHOCTb NPAMBIX U IJIOCKOCTEN.

[TapamnensHOCTh NPSAMBIX, HOPSIMOM W IUIOCKOCTH. B3amMHoe pacmoiioskeHue OpsMbIX B
npoctpancTBe. CKpelMBaOMIKecs: MpsiMble. YTJIbl C COHANPABICHHBIMU CTOPOHAMH. YTOJ
Mexay npsambeiMu. [lapamnensHocTh 1I0CKOCTEW. CBOWMCTBA MapalieNbHBIX IIOCKOCTEH.
Terpasap.

[Tapannenenunen. [locrpoenue ceueHui.

IlepnieHAUKYISPHOCTH NPAMBIX U IJIOCKOCTEIA.

[IepnieHauKymnspHBIE MPsAMBIE B IpOCTpaHCTBE. [lapaiuienbHblie npsMble, NEPIECHAUKYIISPHbIC
wiockocTl. Teopema O mpsAMOM, NEPHEHIUKYJIAPHOM K IUIOCKOCTH. llepnenaukynsap u
HaKJIOHHble. Teopema O TpexX NEPHEHAMKYJApax. YTOd MEXAy NPAMOA M IUIOCKOCTBIO.
Teopema o Tpex nepneHaukymnspax. Jpyrpannenii yron. [IpuzHak nepneHauKyIspHOCTH ABYX
IUIOCKOCTEM.

[TpsimoyroNbHBIN NapalIeIenuIe.

MHOrorpaHHUKH.

[Ipu3ma. Inomane nosepxnoctu. [Iupamuna. IlpaBunbsHas nupamuaa. Y cedeHHAss MUPAMKUIA.
Cummerpus B pocTpaHcTBe. [IoHATHE MPaBUIBHOIO MHOTOIPAaHHUKA. DJIE€MEHTH CHMMETPUHU
IIPaBUJIbHBIX MHOI'OTPAaHHUKOB.

BexkTopsl B IpocTpaHcTBE

[Tonstue BekTOopa. PaBeHcTtBo BekTOpoB. ClokeHHWE W BbIYMTaHHE BekTopoB. Cymma
HECKOJIbKMX BEKTOPOB. YMHOXKEHHE BeKTopa Ha uuciio. Komruianapusie Bektopa. [IpaBuio
napajuienenunena. PasnoxeHue BekTopa.

MeToa KOOPAMHAT B NPOCTPAHCTBE

[IpsimoyronbHasi cucreMa KoopAuHaT B IpocTpaHcTBe. KoopauHarel Bektopa. CBs3b MEXAY
KOOpJMHATOpaMU BEKTOpa U KOOpAMHAaTamMu Todek. [Ipocreimme 3agaun B KOOpAMHATAX.
Yron mexay Bekropamu. CkalsipHOE MPOU3BEIEHUE BEKTOPOB. BblUMCcIeHHE YIIIOB MEXAY
npsiMbIMU M BekTopaMu. OceBas cummerpus, lLleHTpanpHas cummeTpus. 3epKaiabHas
cumMetpus. [lapanensHelil mepeHoc.

Huaunap, konyc v mwap.

[Tonstne ummuaapa. Ilnomane mnoBepxHocTu muauHApa. [lonstue konyca. Ilmomans
MOBEPXHOCTU KOHYyca. Yceu€HHb koHyc. Chepa u map. VYpaBHeHue chepsl. Bzaumuoe
pacnionoxeHnue cepsl u wiockocT. KacarenpHas minockocTh k chepe. [Inomans chepsi.
O0beMblI TeJI.

[Tonsitue o0bEMa. OOBEM mnpsMoyroiapHOro mnapamuienenunena. OO0BEM MPsAMONW MNPUZMBIL.
O6véM munuHapa. Bpruncnenue oObEMOB Tel C MOMOULIBIO OINMPENSIEHHOIO HHTErpaa.
O0béM HakimoHHOM mnpusMbl. O0bEM mnupamuabl. O6bEM kKoHyca. O0béM miapa. OOBEM
LIapOBOT'0 CErMEHTA, IIAPOBOTO CJI05, IIAPOBOI0 CEKTOPA.

TEMATHYECKOE INTAHUPOBAHUE



]

\ IIporpamMmMHBbIN pa3aen

KoJj-Bo yacoB

10 xaace

1 IToBTOpenune Matepuana 7-9 kiace 3
2 JlelicTBUTEIbHBIC YHCIIA 12
3 Hexotopeie cBeneHus u3 MIaHUMETPUU. 12
4 UYucnoBble QyHKIMU 10
5 BBenenue. AKCHOMBI CTEPEOMETPUH, CIEJCTBUS U3 AKCUOM 3
6 Tpuronomerpuueckne GyHKIUU 24
7 ITapaJju1eIbHOCTB IPSIMBIX U IJIOCKOCTEM. 16
8 TpuronomeTpudeckue ypaBHCHH 10
9 IlepneH qUKyYISIPHOCTD NPSAMBIX U IIJIOCKOCTEN 17
10 [IpeoOpazoBaHre TPUTOHOMETPUICCKUX BBIPAKECHUN 21
11 KommiekcHble yucna. 9
12 MHOTOrpaHHUKH 14
13 [TponsBoaHas 29
14 Komb6uHaropuka 1 BEpOSITHOCTb. 7
15 O6o0maromiee MOBTOPECHHE. 11
16 3aKITI0unTeIbHOE MOBTOPEHHE Kypca reomerpun 10 kimacca. 6
Hroro 204
11 knacc
1 | IloBTropenne marepuana 10 kmacc 4
2 | MHOro4JIeHbI 9
3 | BexTOopsl B mpocTpaHCTBE 10
4 | Metoa KOOpJIMHAT B TPOCTPAHCTBE 17
5 | Crenenu u xopuu. CteneHHble PYHKIIH. 24
6 | Hwiunap, KoHYyC U map. 19
7 | llokazarenpHas u Jorapumuyeckas GyHKIus 31
8 | OOGbeMsl Tell. 16
9 | [lepBooOpa3Has U MHTErpal 9
10 | DaeMeHTHI TEOpUHU BEPOSITHOCTEH M MATEMATHIECKON CTaTHCTUKU 8
11 | VpaBHeHus u HepaBeHcTBA. CHCTEMBl ypaBHEHUH U HEPABEHCTB 28
12 | OboObmiaromee MOBTOPEHUE W PEIICHHWE 33/1a4 MO BCEMY Kypcy 29
MaTeMaTHKH
Hroro 204




