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1. HOACHUTEJIBHASA 3AIINCKA

PaGouas nporpaMma 00111e00pa30BaTEIHLHOTO y4eOHOTrO npeaMera
«MaremaTtuka» nOpeHa3Ha4YeHa JUII H3YyYEeHUs] MaTeMaTHKH TPU ITOATOTOBKE
KBaTU(PUIIMPOBaHHBIX pabouux no npodeccuu 08.01.07 Macrep 001mecTpOUTENBHBIX PadoT
B I'BIIOY CO «CyXOJIO)KCKHH MHOTONMPO(PMIIBHBIN TEXHUKYM», pPealIu3yIoNIieM
00pa3oBaTeIIbHYIO MIPOrpaMMy CPETHEro oOImero oOpa3oBaHUs B MpeJieiiaX OCBOCHHUS
OCHOBHOM TIpodeccuonanbHO oOpa3zoBaTrenbHOU nporpammMmbl CITO (ITTTKPC) na 6a3ze
OCHOBHOTO OO0IIIero oOpa3oBaHUs MPHU IMOATOTOBKE KBATU(PUIIMPOBAHHBIX pabOdYnX M
CITy KaIlnX.

IIporpamma paszpabGorana Ha ocHoBe TpeOoBanuii PI'OC cpeagnero ooOmiero
0o0pa3oBaHUsl, NPEIBSBISIEMBIX K CTPYKTYpE, COJCPKAHUIO M pe3yibTaTaM OCBOCHUS
ydeOHOTrO mnpeamera «MaTemaTHka», B COOTBETCTBUM C PexkoMeHIauusiMd 110
OpraHu3allii MOJIy4CHHsI CpPEIHEro oOImiero oOpa3oBaHHUs B IIpejieiaXx OCBOCHUS
00pa3oBaTeNbHBIX IIPOTPaMM CpeaHero npodeccuoHaIbHOTO oOpa3oBaHUsI Ha Oase
OCHOBHOro  oOmiero oOpa3oBaHusi C ydyeToM TpeboBaHuil  (QenepaabHbBIX
rOCyIapCTBEHHBIX OOpa30BaTEILHBIX CTAaHAAPTOB U MOJydaeMOu npodeccuun
CpeaHero npodeCCUOHATBHOTO obOpazoBaHUs (mucemo JlenaprameHnTa
rOCyIapCTBEHHOW TIOJUTHKH B cdepe IoAroToBKH pabdoumx kaapoB u JAITO
Munob6pnayku Poccuu ot 17.03.2015 Neo 06-259) u nmpumMepHOUW HOpPOTrpaMMbI
o01eo0pa3oBaTeIbHOTO yUeOHOTO mpeaMeTa «MaremMaTtuka» Uil MpodeccrnoHATbHBIX
00pa3oBaTeIbHBIX OPTaHU3AIHA, PEATU3YIOIUX OCHOBHYIO MPO(ECCHOHATBHYIO 00pa30BaTEIIbHYIO
nporpammy CIIO Ha 6a3e OCHOBHOrO o0mIero oOpa3oBaHHS C OJHOBPEMEHHBIM IMOJyYCHHUEM
cpeaHero  oOmiero  oOpa3oBaHMs,  PEKOMEHJIOBAaHHOH  ODKCHEPTHBIM  COBETOM  II0
npodeccuonansHOMy oOpazoBanuio. [Ipotokon Ne 3 ot 21 urons 2015 r.

Coaepxanne mnporpammbl  «MaTemMaTHKa» HalpaBJIEHO Ha JIOCTHI)KCHUE
CJIEAYIOIIMX LIEJICH:

-obecrieueHue copmMupoBaHHOCTH npeacTaBICHUMN o COIIUATBHBIX,
KYJIbTYPHBIX U UCTOPUYECKUX (paKTOpax CTAHOBIICHHS MaTEMaTHKH;

-obecrieueHre CPOPMHUPOBAHHOCTH  JIOTUYECKOTO, aJITOPUTMUYECKOTO |
MaTeMaTHU4YECKOro MBbIIIJICHUS;

-o0ecneyeHrne cPOpPMHUPOBAHHOCTH YMEHHUM HNPUMEHSTH IIOJIyUYE€HHbIE 3HAHUS
MpU PEelIeHUH pa3JIMUHbIX 3aj1ad;

-obecrieueHrue CPOpPMHUPOBAHHOCTHU TIPEJACTABICHUN O MaTeMaTHKE KaK YacTH
0oO0I11€YeI0OBEYECKON  KYJIbTYpPbl, YHUBEPCAJIBHOM S3BIK€ HayKH, HO3BOJISIOLIEM
OIIMCBIBATh W M3Yy4dYaThb PCAJIbHBLIC IMTPONCCChI U  ABJICHUA,

-o0ecrieyeHre BO3MOXKHOCTH YCIIEIIHOTO MPOAOJDKEHHsT 00pa3oBaHMs HO Mpodeccusim,
CBSI3aHHBIM C OCYIIECTBICHHEM HAYYHOM W HCCIIENOBATENbCKON MEATETbHOCTH B OOJIACTH
MaTEMaTHKU U CMEKHBIX HaYK.

B mporpamMmmy BKIIIOYEHO COACpKaHHWE, HAIpaBIICHHOE Ha (opMHpOBaHHUE Y
CTYJICHTOB KOMIIETEHIIUI, HEOOXOAUMBIX 111 KadecTBeHHOro ocsoeHusi OITOIT CITO
Ha ©Oa3e OCHOBHOrO OOIIETro OOpa30BaHUsI C TOJYYEHUEM CPEITHEro OOIINero
ob6pazoBaHUs; MPOrPaAMMBI ITOATOTOBKH KBAJIHM(MUIIMPOBAHHBIX PabOuYMUX, CITyKaIIUX
(TTTIKPC).

1.1.00mas xapakTepuCTHKAa y4eOHOro mpeamera «MareMaTHKa»

PaGouas mporpamMmma 0o061eo06pa3zoBaTEIIbHOTO y4eOHOTO npeaMeTa
«MartemaTuka» nOpeHa3HadyeHa JJIs1 U3y4YeHUsT MaTeMaTHKU B MpodecCHOHATIBHBIX
obOpazoBarenbHbIX opranuzanusx CIIO, peanusyrommx oO0pa3zoBaTeabHYIO IPOrpaMMy
cpeaHero oO1ero oOpa3oBaHUs B IIpeaeiax OCBOSHHUsI OCHOBHOM nmpodeccuoHaIbHON
ob6pazosarenbHOM nporpammbl CITO 08.01.07 Mactep o0miecTpouTeabHbIX padoT.



MaremaTtuka  sIBIsSIETCS bynnameHnTanbHOU o01mreo0pa3zoBaTeIbHOM
JUCHUIJIMHOW  CO  CJIOKUBIIMMCS  YCTOMYHUBBIM  COJEpKaHUEM W OOIIMMH
TpeOOBaHUSAMM K ITOATOTOBKE O0YyYaIOIINXCSI.

B npodeccrnonanbHbIX 00pa3oBaTeNbHBIX OpPraHU3alUSX, PpPEaATU3YIOIIUX
o0pa3oBaTeIbHYIO MPOTpaMMy CpeaHero oOImero oopa3oBaHUSI B IIpeAeiax OCBOCHUS
OIIOIT CIIO Ha 6a3e OCHOBHOTO 00I1IeT0 00pa3oBaHUs, H3YUYCHHUE MAaTEMAaTUKU UMEET
CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT NPOodmiIsi IpoeccroHaIbHOr0 0Opa3oBaHUs.

IIpu ocBoenun npodeccuii CITO texHuueckoro nmpoduirst mnpodeCcCuOHAITBHOTO
oOpa3oBaHHUs MaTeMaTHKa HU3ydaercsi Oosiee yriyOJIeHHO, Kak TpoduiabHas y4deOHas
JYMCIIMIUINHA, YYUTBIBaroMias crienuuKy ocBanBaeMbIx Ipodeccuit Ha ypoBHe PI'OC
CpeaHero o0IIero oOpa3oBaHMsI.

DTO BBIpaXKaeTcsi B COACpKaHUU OOyUYCHHsI, KOJIMUECTBE 4YacOB, BBIJICIISIEMbBIX Ha
U3yYE€HHE OTACIBHBIX TEM IMpPOrpaMMbl, TJIyOMHE HX OCBOCHHUs OOyYaronuMucs,
o0beMe U XapakTepe NPaKTUYECKUX 3aHSATUN, BUJaX BHEAYyJIUTOPHONU CaMOCTOSITEIbHON
paboThl OOyYarOIIUXCSI.

MaremaTuka H3y4daeTcsi KaKk OpoUiIbHBINM y4eOHBIN MOpeaMeT IIPU OCBOCHHUH
npodeccun texauueckoro npoduias 08.01.07 Mactep 00IIeCTpOUTEIIBHBIX pabOT B 00beMe
342 yac (u3 HUX 0o0s3aTenbHas ayauTopHas B oobeme — 320 yacoB, KOHCynbTanuii — 16 gaco), 6
9acoOB OTBOJUTCS HA MMPOMEKYTOYHYIO aTTeCcTalnio (B (hopMe IK3aMeHa).

OO6mre uearu U3y4eHUusi MaTeMaTUKHU PEaIU3yIOTCS B YEThIpEeX HAlPaBJICHUSAX:
1. obmee nipencraBiieHre 00 UASSIX U METOAAaX MAaTEMAaTHKH;

2. UHTEJUIEKTyaJIbHOE pPa3BUTHE;

3. oBIIageHUE HEOOXOAMMBIMH KOHKPETHBIMU 3HAHUSIMUA U YMCHHUSIMH;

4. BocnuTaTeJIbHOE BO3JEHCTBUE.

[Mpodunmmzanus neneit MaTeMaTHYECKOTO 00Opa30BaHUs OTpaXKaeTcsi Ha BHIOOpE
OPUOPUTETOB B OpraHu3aluu y4eOHOUW JesTeabHOCTH oOyuaromuxcs. Jus
TEXHUYECKOro Tmpoduas npodeccnoHaabHOro oOpa3oBaHUsI BBIOOp  IlieJiei
CMeIllaeTcss B OmparMaTU4YeCKOM HaMNpaBIICHUHU, IpeaycMaTpUBAIOIIEM YCHUIEHUE H
pacmmpeHre MPUKIAJHOTO XapaKTepa HU3y4YeHUs] MaTeMaTHUKH, MPEeUMYIIECTBEHHOMN
OpHUEHTAIUU Ha aJITOPUTMUUYECKHUI CTUIIb MO3HABATEIHLHOMN JIESITEJILHOCTH.

HN3yuyenne mareMaTHKH Kak HOpOoGUIBLHOIO 00I111e00pa3oBaTeIbHOIO y4eOHOTO
NpeaMeTa, YUYUTHIBAIOIIETo cHelu(UKy OCBamBaeMbIX oOydarommMmucs mpodeccuit
CIIO, obecrieunBaercsi:

-BBIOOPOM pa3zIUYHBIX NOAXOJA0B K BBEJICHUIO OCHOBHBIX TMOHSITHIA;

-hopMUpOBaHHEM CHUCTEMBI YYEOHBIX 3aJIaHUU, obGecrieunBaronIuX

3¢ PeKTUBHOE OCYIIECTBICHNE BBIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

-o0orameHneM CHeKTpa CTHIeH Yy4YeOHOW HOesATeNbHOCTH 3a CYeT

COrJIaCcCOBaHHMSI C BEAYNIUMH JI€ATCIBHOCTHBIMH  XapaKTEPUCTHKAMHU

BbIOpaHHOI mpodeccui.

IIpodunpHass cocraBisolas oOTpa)kaeTcsa B TpeOOBaHUSIX K MNOJATOTOBKE
OOyYaroInuxcsi B YaCTH:

-o01Iet cucTteMbl 3HAHWU: CcoAep)KaTeJbHbIE IIPUMEPHl HCHOJB30BaHUS
MaTeMaTHYeCKUX UACH U METOA0B B MPO(ECCHOHAIIBHON JIeATEIbHOCTH;

-yMEHHUI: pa3jindve B YpPOBHE TPEOOBaHUH K CIOXXHOCTH ITPUMEHSIEMBIX
aJrOPUTMOB;

-IIPAKTUYECKOTO  HCIIOJIL30BaHUS TPUOOPETEHHBIX 3HAHUW W YMEHHUU:
WHIUBUIyAJIbHOTO YYEOHOTO OIbITa B TNOCTPOSHUHU MAaTEMaTHYECKHUX MOMICICH,
BBITIOJTHEHUH HCCIIEIOBATEIbCKUX ITPOEKTOB.

Takum  oOpazom, peanu3anusi COAEpPKaHUSI  y4YEeOHOW  JTUCIHUTUITUHBI
OPUEHTHUPYET Ha MPHUOPUTETHYIO POJb IMPOIECCYaJbHBIX XapaKTEePUCTUK YyUeOHOU
paboThl, 3aBHUCAINX OT Tpoduisi MpodeCCHOHATBHOTO O00pa30oBaHMs, MOJTYyUYCHUS
ONbITa WCIOJIL30BAaHUS MaTeMaTUKU B COJIEPKATEIBHBIX U MOpodecCHOHATBHO



3HAYUMBIX CUTYyalMsIX [0 CPAaBHEHUIO C (P)OPMAITBHO-YPOBHEBBIMU PE3yIbTaTUBHBIMH
XapaKTepUCTUKAMHU OOYyYEHHUSI.

Conepxanue yd4eOHOM JUCUMIUIMHBI pa3padOoTaHO B COOTBETCTBUU C
OCHOBHBIMH COJIEP)KATEJILHBIMU JIMHUSAMH OOYYCHHsSI MaTEMaTHKe:

-ajireOpanyeckasl JIMHHUS, BKJIOYAIOMIasi CHUCTEMaTH3allHUI0 CBEJCHHUH O
quciiax; U3ydeHHUe HOBBIX U 0000IIeHHEe paHee N3YUYEHHBIX onepaluii (BO3BeIeHue
B CTENEHb, U3BJIECUYCHHE KOPHS, JIorapu(pmMHUpOBaHHUE, CHUHYC, KOCHUHYC, TaHTCHC,
KOTAHI'€HC U OOpaTHbIE K HUM); U3YUYEHHE HOBBIX BUJIOB YHCIOBBIX BBIPpAXKECHUHN U
bopmyrr; coBepHmIeHCTBOBaAaHHE IIPAKTUYECKHUX HABBIKOB UM BBIUYMCIUTEIBHOMU
KyJIbTYpPbl, paclUIUpE€HUE U COBEPIICHCTBOBAHHE ajireOpanMvyecKoro armnmnapara,
cpopMHUpOBAaHHOTO B OCHOBHOW IIKOJIE, M €ro IPUMEHEHUE K PEIICHUIO
MaTeMaTU4YEeCKUX U NPUKIIAJIHBIX 3a/1a4;

-T€OPETUKO-(PYHKIIMOHAIBbHASI JIMHUS, BKJIIOYAIOMIAsT CHCTEMaTU3alHI0 |
paciurpeHue cBeJIeHUN o (pyHKIUSIX, COBEPILICHCTBOBAHUE rpaUUIECKUX YMEHHUM;
3HAKOMCTBO C OCHOBHBIMHM HJACSIMHU WU METOJaMH MaTEMaTUYECKOIo aHajin3a B
oObeMe, TMO3BOJISIIOIIEM HMCCIeAOBaTh »dlIeMEHTapHble (GYHKIUM U peniarh
MpocTeHIne reoMeTpuIecKre, PU3NIECKUE U JIPyTUe NPUKIIaJHbIC 3a]/1a9H;

-JIMHUSI YpaBHEHUI U HEPABEHCTB, OCHOBaHHAasl Ha TOCTPOCHUH U UCCIIEIOBaHUU
MaTEeMaTHYECKUX MOJICIICH, TEePECEKaroIascsi C aiareOpandecKkoil W TEOPETHUKO-
(pyHKIIMOHATBPHONW JIMHUSIMU W BKJIIOYAIOIIAsl pPa3BUTUE U COBEPIICHCTBOBAHUE
TEXHUKHU ajIreOpanvdecKux npeoOpa3zoBaHUM UL PEIICHUsI YpaBHCHHUN, HEPAaBEHCTB U
cucrteM; (HOPMHUPOBAHHUE CIIOCOOHOCTH CTPOUTH U HCCIEIOBaTh MOPOCTEUIIINE
MaTeMaTUYEeCKHEe MOACIH TIPU PEIICHUH NPUKIAIHBIX 3a7ad, 3a7ad U3 CMEXKHBIX U
CIICIIMAIbHBIX JTUCIIUILIUH;

-TEOMETpHYECKasi JIMHUS, BKIIIOYAIOMIAsl HAarJsIAHbIE MPEJACTaBICHUS O
OPOCTPAHCTBEHHBIX (PUTYypaX U HU3yUYCHHE UX CBOMCTB, POPMHUPOBAHUE U PA3BUTHE
POCTPAHCTBEHHOTO  BOOOpPaXCHUSI, pPa3BUTHE CIIOCOOOB T'E€OMETPHUYECKHUX
U3MEpPEHHUIM, KOOPAMHATHOIO M  BEKTOPHOIO  METOJOB  JUJIsI  pElIeHUus
MaTeMaTUYECKUX U MPHUKIAIHBIX 3aa4;

-CTOXacTUYecKasli JIMHHUS, OCHOBAaHHAas Ha pPa3BUTHH KOMOMHATOPHBIX YMEHHH,
MPEJICTABICHUNH O BEPOSITHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSX OKPY>KaIOIIETO
Mupa.

N3yuenue o06meo6pa3zoBaTeIbHOM YY€OHOM JUCHHUIUIUHBI «MaTteMaTukar
3aBepIIaeTCs MOJABEJACHUEM HTOroB B (popMe 3K3aMeHa B paMKaxX HPOMEXKYyTOYHOH
arrectaliui oOydarouiuxcsi B Iiporecce ocBoeHust ocHoBHoil OIIOIT CIIO c
nojiyueHuem cpeanero obuiero oopaszosanus (IITTKPC).

B paznene mporpammel «CojzeprkaHue y4eOHOW IUCHHUILUIMHBDY KYPCHUBOM
BBIJICJICH MaTepHUajl, KOTOPbIM NPpHU U3YYEHUHU MAaTEMAaTUKH KOHTPOJIFO HE MOJIJIEKHUT.

1.2.MecTO yu4eOHOM TUCHUIJIMHBI B y4eOHOM IJIaHe.

VYuebHass aucuuruinHa «MartemaTuka» SBISIeTCsl  y4e€OHBIM  MOPEIMETOM
00s13aTenbHOM NpeMeTHOM o6tactu «Martemartuka u nH@opmatuka» OI'OC cpennero
obmero oOpa3oBaHMs.

B 1npodeccroHanbHBIX 00pa3oBaTEIBHBIX OpraHU3alUsIX, PEATU3YIONINX
o0pa3oBaTeNbHYIO MPOTpaMMy CPEIHETro OOmIiero oopa3oBaHus B IIpeJieiiax OCBOCHHS
OIIOIT CIIO nHa O0a3e OCHOBHOro oOiero o6Gpa3zoBaHusl, ydyeOHas JAUCHUILUIMHA
«MaremaTuka» u3ydaeTcss B oOImIeoOpa3zoBaTeabHOM Mukie yaeoHnoro mirana OITOIT
CIIO Ha 0a3e OCHOBHOrO OOIIECro OOpa30BaHUS C IOJYUYEHHEM CpEJIHETO OOIIero
o6pazoBanus (IITTKPC).

B yuebnnix mmanax [ITIKPC yuebuas nucumruimHa «MareMaTHkKa» BXOJUT B
coctaB oOOmMX O0O0IIe00pa30oBaTeIbHBIX YUYEOHBIX JUCUMIUIMH, (QOPMHUPYEMBIX U3
o0s13aTenbHBIX mpeaMeTHhIX oOmacteit @I'OC cpemHero obmiero oOpa3oBaHUS, s
npodeccuu 08.01.07 Mactep 001mecTpoUTENbHBIX padoT.



1.3.Pe3yjibTaThl OCBOCHUSI YUeOHOW JMCHUIINHBI.

OcBoeHure conaepkaHusl y4eOHOW AUCHHUIUIMHBI «Martematuka» obecneduBacT
JIOCTUKEHHUE CTyI€HTaMHU CJICAYIOUINX PEe3yJbTaTOB:

JAUYHOCHIHBIX:

-c(pOpMHUPOBAHHOCTH MPEJICTABICHUN O MaTEeMaTUKE KaK YHUBEPCAJILHOM SI3bIKE
HayKH, CpPEICTBE MOJEIUPOBAHUS SBJIEHUII M IPOLECCOB, HAEAX WU MeETodax
MaTE€MaTHUKHU;

-IOHMMAaHHWE 3HAYUMOCTH MaTEMATHUKH JIJIsl HAy4YHO-TEXHUUYECKOI'o Iporpecca,
cHOpMHPOBAHHOCTh OTHOIIEHHUSI K MaTeMaTHUKEe KaK K YacTH OOIlIeYeJIOBEeYEeCKOMU
KyJbTypbl Y€pe3 3HAKOMCTBO C HCTOpUEH pa3BUTUSI MaTEMAaTHUKH, 3BOJIIOLMEN
MaTE€MaTHYECKUX WJICH;

-pa3BUTHE JIOTUYECKOTO MBIIUJICHUs, IIPOCTPAHCTBEHHOI'O BOOOpaKEHUS,
aJIrOPUTMHUYECKON KYJIBTYPbl, KPUTUYHOCTH MBIIUJICHUS HA YPOBHE, HEOOXOIMMOM J1JIsI
Oynymieit mipodeccroHalIbHONW HNESTEJIBHOCTH, IJIs1 IIPOJOJKEHHUsT OOpa3oBaHUs U
caMooOpa3oBaHus;

-OBJIaJICHUE MaTEMaTHUYECKUMH 3HAHUAMU W YMEHHUSIMH, HEOOXOAWMBIMH B
MOBCEIHEBHOM >XU3HH, JIJIsI OCBOCHUSI CMEXKHBIX €CTECTBEHHO-HAyUYHbIX JUCUUILUIUH U
JUCIUTUIIAH MPO(PECCHOHATBHOTO IUKJIA, IS ITOJIy4YeHHUs 0Opa30BaHUsI B OOJIACTIX, HE
TpeOyIOIUX YTIIIyOJIEeHHON MaTeMaTU4YEeCKOW IOATOTOBKU;

-TOTOBHOCTh W  CIIOCOOHOCTH K  OOpa3oBaHHIO, B TOM  YHUCJIE
caMOOOpa30BaHUIO, Ha NOPOTSDKEHHWHM BCEH >KU3HHU; CO3HATEJIbHOE OTHOIICHHE K
HENIPEephIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCHOEUIHOW npodecCHOHATBLHOU WU
OOIIIECTBEHHOM JIeSITEIbHOCTH;

-TOTOBHOCTh U  CIIOCOOHOCTb K  CaMOCTOSITEJIbHOW  TBOPYECKOM U
OTBETCTBEHHOM NEATEIIbHOCTH;

-TOTOBHOCTh K KOJUIEKTHBHON paboTe, COTPYyJAHUYECTBY CO CBEPCTHHKaMH B
oOpa3oBaTeJIbHONW, OOIIECTBEHHO ITOJI€3HOM, YyU4eOHO-UCCIIeI0BATEIILCKOM, MTPOEKTHOMU
U IPYTUX BHUJAX JIESITEIBHOCTU;

-OTHOILIEHHE K NPO(ECCUOHAIBHOMN JIESITEILHOCTH KaK BO3MOYKHOCTH Yy4acTHsI B
PEILLIEHUH JIMYHBIX, OOIIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIIEHAITMOHAJIBHBIX TPOOJIEM;

MemanpeomMemmblix:

-YMEHHE CaMOCTOSTEJIBHO ONPENACHsITh LU AESITEJIbHOCTH M COCTAaBIISATH
IUIaHBl JI€ATECIBHOCTH; CAMOCTOSITEJIBHO OCYLIECTBISITh, KOHTPOJIUPOBaTh U
KOPPEKTUPOBATh MAESITEJIbHOCTh; MCHOJIb30BAaTh BCE BO3MOXKHBIE pPECYpChbl s
JIOCTH KEHHSI TOCTABJICHHBIX 1I€JIel U peanu3aluy IUIaHOB AesSITeIbHOCTH; BHIOUpaTh
yCHEIIHbIE CTPATETUH B PA3JIMUHBIX CUTYAIIHSX;

-yME€HHME TMPOJYKTHBHO OOLIaThCSI M B3aUMOAEHCTBOBAaTH B Ipolecce
COBMECTHOM J€ATEJIbHOCTH, YUUTHIBATh NO3UIUU APYTUX YHYACTHUKOB JE€SATEJILHOCTH,
3¢ PeKTUBHO pa3pemaTrb KOHQIIHUKTHI;

-BJIaJICHUE  HaBbIKaMH [O3HAaBaTEJILHOMW, Y4Ye€OHO-HUCCJIE/IOBATEIILCKON U
MPOEKTHOM JIeITEJIbHOCTH, HAaBBIKAMHU pa3pelIeHus mpooiem;

-CIIOCOOHOCTh U TOTOBHOCTHb K CaMOCTOSTEIbHOMY IIOMCKY METOJOB PEIIEHUS
OpPaKTUYECKUX 3a71a4, IPUMEHEHUIO Pa3JIMYHbIX METOJOB IO3HAHMS;

-TOTOBHOCTh HW  CIIOCOOHOCTH K  CaMOCTOSITeIbHOW  HWH(MOPMAIITMOHHO-
MO3HABAaTEIbHON EITEIBHOCTH, BKJIIOUass YMEHHE OPHEHTUPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX  HUHGOpMAIMM, KPUTUYECKH  OILEHHBaTb U  HHTEPIPETUPOBATH
UH(OPMALIHIO, TTOJIYyHYaeMyI0 U3 Pa3JIMYHBIX UCTOYHHUKOB;

-BJIaJICHUE SI3BIKOBBIMH CPEJCTBAMH: YMEHHE SICHO, JJOTUYHO M TOYHO WU3JiaraTh
CBOIO TOYKY 3PE€HUsI, NCIIOJIb30BaTh a/ICKBATHBIE A3BIKOBBIE  CPEACTBA;

-BJlaJ/ICHUE HaBbIKaMU I1O03HABATEJbHOW pedeKCHuu KaK OCO3HaHUS
COBEpLIAEMBIX JEWCTBUM W MBICIUTEIBHBIX IIPOLECCOB, WX pe3yJbTaTOB U



OCHOBaHI/IfI, IpaHUIl CBOCTO 3HAHHUA U HC3HAHHMA, HOBBLIX IMO3HABATCIIbHBIX 3aJa4d U
CPEACTB JUIS UX JOCTHOKCHHUS;

npeomemmHuix:

-c()OPMHUPOBAHHOCTh IPEJCTABICHUH O HEOOXOJMMOCTH JOKa3aTeJIbCTB NPH OOOCHOBAaHWHU
MAaTE€MaTUYECKUX YTBEPKICHHUM U POJIA AaKCUOMATHUKU B ITPOBEACHUM JEAYKTUBHBIX PACCYKICHUM;

-c()OPMHUPOBAHHOCTh MOHSATHHHOTO ammapaTta 10 OCHOBHBIM pasjellaM Kypca MaTeMaTHKH;

3HaHUH OCHOBHBIX TEOpeM, (GOPMYI M YMEHHUS MX NMPUMEHATH; YMEHHS JOKa3bIBaTh TEOPEMBI

¥ HaXOJIUTh HECTaHIapTHBIE CIIOCOOBI PELICHUS 3a/1ay;

-copMHpOBAaHHOCTE ~ YMEHUH  MOJCIHPOBATh  peallbHbIE  CUTYyalldd, HCCIECIOBATh
MOCTPOEHHBIE MOJIEIH, HHTEPIIPETHPOBATH MOJTYIECHHBIH Pe3yIbTaT;

-chopMHpPOBAHHOCTH TIPEACTABICHUN 00 OCHOBHBIX MOHSATHUSX MaTEMAaTHUYECKOTO aHalu3a U
X CBOWCTBAax, BIJIAQJICHHNE YMEHHEM XapaKTepHU30BaTh IOBEJACHUE (YHKIMH, HCIIOIb30BAHUE
MMOJIYUYCHHBIX 3HAHUHU AJId OIMUCAaHUA U aHalIn3a pCaJIbHBIX 3aBHCHMOCTeﬁ;

-BJIAJICHAE YMEHHSIMHU COCTABJICHUS BEPOSATHOCTHBIX MOJENECH 110 YCIOBHIO 3aJaud M
BBIYHCIICHHUSI BEPOSTHOCTH HACTYIUICHUS COOBITHIA, B TOM 4YHCIIE C MHpPUMEHEHHEM (QopmMym
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSTHOCTEH; MCCIIEAOBAHUS CIy4allHBIX BEITHYHH
10 UX PaclpeesICHHUIO.

B cootBercTBun ¢ ®I'OC no mpodeccuu 08.01.07 Macrep o0mecTponuTEeIbHBIX PaboT
dbopMupyroTcs 001Me KOMIETSHIIUH.

OK 01. BpiOupars crocoObl pemieHuss 3afady  NPO(PEcCHOHATBHON  J1eATEIbHOCTH
MIPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. Ocy1iecTBisATh MOUCK, aHAIW3 U UHTEPIPETANI0 HHPOPMAIUN, HEOOXOUMON st
BBIIIOJIHEHUS 331a4 IPO(ECCUOHAIbHON e TENIbHOCTH;

OK 03. [InaHupoBaTh M peaqnu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE;

OK 04. PaboTaTb B KOJIJIEKTHBE U KOMaH/e, 3PPEKTUBHO B3aUMOJIEHCTBOBATh C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTaMH;

OK 05. OcymecTBiATh yCTHYH0 U NHCbMEHHYIO KOMMYHHUKALMIO Ha TOCYIapCTBEHHOM
s3pike Poccuiickoit denepannu ¢ y4eToM 0COOEHHOCTEN COIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. ITposBIsATE TpakJaHCKO-NIATPUOTUYECKYIO MO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAJAUIIMOHHBIX OOIIEYEI0BEYECKUX LIEHHOCTEH;

OK 08. Hcnonb3oBaTh cpencTBa (GU3NUECKON KyJIbTYPbhI Al COXPAaHEHUS U YKpEIUICHUS
3/10pOBbsl B IIpolecce NpoheCcCHOHATBbHON JIEATENbHOCTH U MOJAJIEP)KaHUs HEOOXOAUMOTO YPOBHS
¢u3nvecKoil MoAroTOBIEHHOCTH;

OK 09. HUcnonp3oBaTh HHGOPMAIIMOHHBIE TEXHOJIOTHUHU B TPOPECCHOHATBHOMN AESITEIbHOCTH;

OK 10. Ilomb3oBaTbcsi mpodeCCHOHATBHONM TOKYMEHTAllMel Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX;

OK 11. Hcnonp3oBaTh 3HaHUs 1O (UHAHCOBOM TI'PaMOTHOCTH, IIJIAHUPOBATh
MPEANPUHIMATENIbCKYIO ACSITEIHHOCTh B MPOo(decCHOHaIBHOM cdepe.

B cootBerctBun ¢ ®I'OC oOuiero cpenHero oopazoBaHusi GOPMUPYIOTCS YHUBEpCAJIbHBIE
yuebnsie aeiictus (YVY):



JInuHocTHbIE YY/]

Kommynukaruublie YY /]

CamoonpenesieHue (MOTUBALIUS YYEHUS,
(dhopMHpOBaHHE OCHOB I'PaXTaHCKOU
NACHTUYHOCTHU HI/I‘IHOCTI/I).
CMmbici1000pa3oBanus ( «KaKoe 3HAYCHUE,
CMBICJI UMCCT IJId MCHA YYCHHUC», U YMCTh
HaXOJHUTh OTBET HA HETO).
HpaBcTBeHHO-3THY€CKOr0 OLIEHUBAHUSA
(oLeHMBaHUE YCBaWBAEMOI'O COJEPKAHUS,
HUCXOoad N3 COUAJIbHBIX U JIMYHOCTHBIX
LIEHHOCTEH, 00eCeunBaroIee JINYHOCTHBIH
MOpaJIbHBINA BEIOOD).

IInanupoBanue (onpeaencHue 1enu, pyHKIuA
Y4aCTHUKOB, CIIOCOOOB B3aUMOICHCTBHUS).
IlocTanoBKa BONPOCOB (MHULIMATHBHOE
COTPYJIHUYECTBO B MIOMCKE U cOope
uHpOpMaINN).

Pa3penienne KOHQJIMKTOB (BBISIBICHUE,
UACHTU(DUKALMS TPOOJIEMBI, IIOUCK U OIICHKA
aIbTEPHATUBHBIX CIIOCOOOB pa3pelIeHus
KOH(IIMKTA, IPUHITHE PEIICHUS U €ro
peanu3anusi).

YupasiieHue noBeieHueM NapTHEPa
TOYHOCTBHIO BHIPAKATH CBOU MBIC/IH
(KOHTPOJIb, KOPPEKIIHS, OLIEHKA ACHUCTBUI
napTHEPA yMEHUE € JOCTaTOYHOW MOJTHOTON U
TOYHOCTHIO BBIPAXKAaTh CBOM MBICIIN).

ITo3naBartenbubie YY /|

Perynsarusueie YY ]

OO0ueyuedoHbIC

- (opmynrpoBaHUE MO3HABATEIHHON LIENH;

- IIOUCK | BBIJIeTICHUE HH(OpPMAIUH;

- 3HAKOBO-CUMBOJIMYECKHE

- MOJICITMPOBAHKE

Jloruyeckue

- AHAJIU3 C LIEJIBIO BBIIEICHUS IPU3HAKOB
(CyIIeCTBEHHBIX, HECYIIECTBEHHbIX )

- CHHTE3 KAaK COCTABJICHHE LIEJIOT0 U3 YacTeH,
BOCITOJIHSISL HEOCTAIOIINE KOMIIOHEHTBHI;

- BBIOOp OCHOBAHUN U KPUTEPHUEB IJIS
CpaBHEHUs, CEpHUAINH, KIacCUPUKAITUN
00BEKTOB;

- IOABEACHHUCE 110/ ITIOHATHUEC, BBIBCICHUC
CIICJICTBUH;

-YCTaHOBJICHHUEC ITPUINHHO-CIICACTBCHHBIX
CBSI3€;

- IOCTPOEHME JIOTUYECKON LIETIH PACCyKICHNN;
- I0Ka3aTeNbCTBO;

- BBIJIBUKCHUEC TUIIOTE3 U UX 000CHOBaHHE.
JlelicTBUSI NOCTAHOBKH H pelIeHUs1 MPodJieM:
- popMynupoBaHue MPoOIEMBI;

- CaMOCTOATENIBHOE CO3/1aHUE CTIOCOO0B
pelieHns mpobyieM TBOPYECKOTO U MOMCKOBOTO
Xapakrepa.

Henenonaranme (mocrtaHoBka y4eOHOI 3a1auu
Ha OCHOBE COOTHECEHHUS TOT0, UTO yiKe
M3BECTHO M YCBOCHO yYaIlUMUCS, U TOTO, YTO
enié HEM3BECTHO).

IlnanupoBanme (onpesaeeHue
II0CJIEJ0BATEIbHOCTU IIPOMEXYTOUYHBIX LieNel C
y4€TOM KOHEYHOT'O pe3yJIbTaTa; COCTABICHUE
IUIaHa U [I0CTIe10BaTENbHOCTH ACHCTBUM).
IIporno3upoBanue (IIpeIBOCXUILCHIE
pe3ysibTara U ypoBHS YCBOEHHUSI, €ro
BPEMEHHBIX XapaKTEPHUCTHK).

Kontpoas (B popme cinruenus cnocoda
JIeMCTBUS U €r0 pe3ysibTaTa ¢ 3alaHHbIM
3TAJIOHOM C 1I€JIbI0 OOHAPYKEHUSI OTKIIOHEHHH
¥ OTJIMYMH OT 3TAIOHA)

Koppeknus (BHeCeHHE HEOOXOTUMBIX
JIOTIOJTHEHUH ¥ KOPPEKTHUB B IJIaH U CIIOCO0
JIEHCTBHS B CIIy4ae pacXOKJICHUs dTaJIOHAa,
pearbHOro IEHCTBUS U €0 MPOAYKTA).
Ounenka (BbIJICIEHUE U OCO3HAHHE YUAITUMHUCS
TOTO, YTO YK€ YCBOCHO U UTO €IE MOJJIEHKHT
YCBOEHHIO, OCO3HAHUE Ka4eCcTBa M YPOBHS
YCBOEHHUS).

BouseBasi camoperyasinust (CmocCOOHOCTB K
MOOWIJIM3ALIUU CUJI U SHEPTUH; CIIOCOOHOCTD K
BOJIEBOMY YCHIIMIO — K BEIOOpPY B CUTYAIHH
MOTHBAIMOHHOTO KOH(JIMKTA U K MIPEOI0JICHUIO
MIPETSITCTBH).




2. COJAEPXAHUE YYEFHOU JUCIHUILIAHBI

BBeaenue

MaremMmaTHka B HayKe, TEXHHUKE, SKOHOMHUKE, HH(POPMAITMOHHBIX TEXHOJIOTHUSIX U
OpakTUUecKour nesitenbHOCTU. Llenm m 3amaum u3ydeHUss MaTeMaTUKU OPU OCBOCHHUU
crneuuanraoctu CIIO.

AJI'EBPA

PazButne nonsitusg o uyucie. lleabie n panuoHabHbIe ynucia. JlelicTBUTEIBHBIC
yucina. [lpubnusicennvie sviuucienusi. Moaynb yuciaa U ero cBoicrBa. Pemienue 3amau Ha
JBIKEHHE U COBMECTHYIO pa0bOTy, CMECH M CIUIABBI C MOMOIIBIO JTMHEHHBIX, KBJAPATHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHHUI U UX CUCTEM.

Komnnexcroie vucaa.

KopHu, crenenu u Jjiorapupmsl

Kopnu u cmenenu. KopHU HaTypallIbHOW CTEIICHM W3 4YHCJIa W WX CBOWCTBA.
CrenieHu C parMoHAJIbHBIMHM MOKAa3aTeIsIMU, UX CBOWCTBA. CTEeHn ¢ AeUCTBUTEIbHBIMHU
nokazaresiMu. Cgolicmea cmenenu ¢ 0eliCmeUumelbHblM NOKA3amesleM.

Jozapugpm. Jlozapugpm uucna. OcHOBHOE JOrapuPMHUYSCKOE TOXKIECTBO.
Hecatuunbie w HatypajibHble Jorapudmel. [IpaBuna nevicTBuii ¢ JorapudmMamu.
Ilepexon Kk HOBOMY OCHOBaHMIO.

Ilpeoopazosanue anzeopauueckux eviparycenuii. IlpeoOpa3zoBaHue palMOHAIBHBIX,
UPPALMOHAJIBHBIX CTEIIEHHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMHUIECKUX BBIPAXKSHHUN.

IIpakmuueckue 3aHamus.

ApudmMeTudyeckue AEUCTBUS HAJ YHUCIAMHM, HaXO0XXJICHHE NPUOIMKESHHBIX
3HA4YE€HUM BEJIMYMH U ITOTPEUIHOCTEN BBIUHCIEHU (a0COIIOTHON 1 OTHOCUTEJILHOM),
CPaBHEHHE YHCIIOBBIX BbIPAYKCHUU.

Brrancienne n cpaBHEHHE KOpHEU. BpIMOJIHEHNE pacyeToB ¢ paJuKaJlaMU.

Pemienne wuppamuoHanbHBIX ypaBHEHMM. HaxokneHue 3HaUYEHUI CTEIEHEeH ¢
paroHa IbHBIMU NoKa3zareasiMu. CpaBHeHUe cteneHell. [Ipeobpa3zoBanust BeIpakKeHUH,
coJeprKalluX CTEeNeHu. PenreHne mnmokas3aTellbHbIX YPaBHCHUM.

Peunienune npukiaaHbix 3aj1a4.

Haxosxnenue 3HaueHUN jorapudma no mpous3BOJLHOMY OCHOBaHMIO. Ilepexon
OT OJHOTO OCHOBaHHUS K JApyromy. BpluncieHue U cpaBHEHHE JIOTapu@MOB.
JlorapudmMupoBaHue U NOTEHIIUPOBAHUE BBIPAXKEHUH.

I[IpubGnu>keHHBbIE BBIYMCIICHUSI W pEUIEHUs MNPUKIAAHBbIX 3a7ad. Pemenue
norapuMHUUECKUX ypaBHEHHM. ['paduueckoe perienne ypaBHeHU.

OCHOBBI TPUTOHOMETPUN
OcHOBHBIC TOHATHS.

Pagunannas MCpa yrjia. BpamaTenLHoe ABHXKCHHAC. CI/IHyc, KOCHUHYC, TAHI'CHC
H KOTAHI'CHC 4YMcClia.

OcHoBHbIE TPUTOHOMETPHUIECCKHE TOKIACCTBA.

@®opmynsl  nipuBencHUsA. DopMyiibl  CIIOXKEHHUA. DPOpMyJibl  YJIABOCHHUA.
Dopmynvt NONIOGUHHO20 YaIa.
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IIpeoOpa3oBanusi MPOCTEHIINX TPUTOHOMETPUYECKHUX BbIPAKEHHUH.

IIpeoOpa3oBanre CyMMBI TPUTOHOMETPHUYECKHUX (PYHKIHUA B HPOU3BEACHHUE U
MPOU3BEJICHUSI B CYMMY. Bwipasicenue mpucoHomempuyeckux @VHKYul uepes
MAaH2EeHC NOJIOBUHHO20 ap2yMeHmd.

Tpnron()MeTpnquRne YPAaBHCHUA U HEPABECHCTBA.

IIpocTtetitnue TPUTOHOMETPHUUICCKUEC YpaBHEHHSI. Ilpocmetiwue
mpuzoHomempudecKue HepaseHCcmad.
Oobpamnuie mpuzconomempuueckue ynKyuu. ApKCUHYC, ApKKOCHUHYC, aDKTAHT€HC.

Ilpakmuueckue 3amnamusi.

PagnanHbIi METOJ M3MEPEHUsl YIJIOB BpAIlEHUS M CBSI3b C I'PaJyCHOUW MEpOMH.
OCHOBHBIE TPUTOHOMETPHUYECKHUE TOXKJSCTBa, (OPMYJIbI CIIOKCHHS, YIBOCHUS,
npeoOpa3oBaHUE CYMMBI TPUTOHOMETPHUYECKUX (PYHKIHH B  MOPOU3BEACHHE,
nmpeoOpa3oBaHNE MPOU3BEACHUS TPUTOHOMETPUICCKUX (PYHKIIUH B CyMMY.

[IpocTeiiiie TPUrOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA.

OOparHbie TpUTOHOMETpHUYECKHE (YHKIHH: apKCHUHYC, apKKOCHHYC,
apKTaHI'€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKMU.

@Dynuxkyuu. OOIACTh ONPEACICHUS U MHOXECTBO 3Ha4YeHHWU; rpaduk (QyHKINH,
rnocrpoeHue rpadukoB (YHKUMH, 3aJaHHBIX Pa3JIMUYHBIMHU CIIOCOOAMMU.

Ceoiicmeéa @ynxyuu. MOHOTOHHOCTb, YETHOCTH, HEUYETHOCTb, OTPAaHUYECHHOCTb,
nepuoaudHocThb. [IpomMexxyTku Bo3pacTaHust M yObIBaHUSI, HAUOOJbIIEEe U HaHMEHbIIIEE
3HAUCHUSI, TOYKM  OKCcTpemyMma. Ipadudueckass  wHTepnperanus. [Ipumepsr
(yHKIIMOHAIBHBIX  3aBHCUMOCTEH B  peaJibHbIX  IIpolleccax U SIBICHUSIX.
Apudmernueckue onepauuu Hajg (GyHKOUAMH. CraoxHas (QyHKOUS (KOMOO3UIUA).
Ilonamue o nenpepwvienocmu @yHKyuu.

Oopammnvte Qynkyuu. Ob6racmov onpeodeneHuss U 00IACMb 3HAYEHUU O0OPAMHOU
Gynxyuu. I pagpux obpamuoil pynxyuu.

CrenenHnble, MOKa3aTelbHbIC, JOTApUPMUYECCKHE I TPUTOHOMETpHYeCKHe (PYHKIHH.
OOpaTHble TpUroHOMeTpUUYecKHe (GYHKIIUH.

Omnpenenenust GpyHKINNH, UX CBOMCTBA U rpaduKH.
IIpeobpazoBanus rpadukoB. [lapamneabHbIi TEPEeHOC, CUMMETPUSI OTHOCUTEIHLHO
ocell KOOpJAHWHAT U CHMMETPHUS OTHOCUTEJIbHO Havdajla KOOPJIWHAT, CHUMMETPUS
OTHOCHUTEJIBHO MPSIMOU Y = X, PACTSI’)KEHHE U CXKaTHE BAOJIb OCEH KOOpJAWHAT.

Ilpakmuueckue sanamusi.

[Ipumepsl 3aBUCHMOCTEN MEXIy NEPEMEHHBIMH B peajibHbIX IIpoleccax u3
CMEXHBIX JaucuuminH. Onpenenenue ¢yHknui. Iloctpoenne m yreHue rpadukoB
bynknuii. MccnenoBanue pyHKINH.

CpoiicTBa TUHEHWHOM, KBaJApaTUUYHOMN, KyCOUYHO-JIMHEHHON U ApOOHO- JIMHEHHON
pyHKIIHN.

HemnipepriBHBIE U TTeproanUEecKUe PYHKITUH.

CBoiicTBa U rpaduKH CHUHYyCa, KOCHHYyCa, TaHIeHca W KoTaHreHca. OOpaTHble
byHKIIMHU U UX TpadUKU.

OOpatHble TpuroHomerpuueckue ¢GyHkuuu. IlpeoOpa3zoBaHusi rTpaduka
byHKIMH.

IN'apmonunueckue konedanus. Ilpuknanneie 3amadu.
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IToka3aTenbHblC, JIOTAapUPMUUECKHE, TPUTOHOMETPHUYECCKHE YpPAaBHEHUS U
HepaseHCcmeéa.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A.

Ilocneoosamenvnocmu. CriocoOsbl 3aaHus u CBOMCTBA YU CIIOBBIX
MocjeIoBaTebHOCTeH. [louamue o npedene nocredosamenvnocmu. Cywecmeoganue
npedena  MOHOMOHHOU  O2paHUYeHHOU  nociedogamenvHocmu. CyMMHpPOBaHUE
IOCJIEI0BATEIIBHOCTEH.

BeckoneuHo yObIBaroIiasi reoMeTpuuecKas Iporpeccus U €e cymma.

IIpouszeoonan. llonstTne O NPOM3BOAHOU (YHKIUH, €€ TCSOMETPUUYECKHUN U
(pusznyeckuii cMmbIcii. YpaBHEeHHE KacaTesibHOW K rpaduky dyHkiuu. [IpousBoaHbie
CYMMBI, Pa3HOCTH, MPOU3BEACHUS, YacTHbIC. [[pON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
byukuii. [IppumMeHeHHMEe NPOM3BOIHOM K HMCCICIOBAHUIO (PYHKIUU M ITOCTPOCHUIO
rpadukoB. IIpouzsoonsvie 0Opamuoll QYHKYUU U KOMNOZUYUU @DYHKYUU.

IIpuMepsl HCMONB30BaHUS IIPOU3BOAHOM MJII HAXOXXACHUS HAWIY4IIEero
penieHust B MpUKJIaaHbIX 3aj/ladax.

BTopas npousBojaHas, €€ TreoMeTpUYecKHuil U (PUIUUYECKUH CMBICIH.
HaxosxaeHne ckopocTH ISl IIporiecca, 3a1JaHHOTO GopMyIoi 1 rpauKoMm.

ITepBooGpa3Hass u wuHTerpaji. IIpumeHeHne omnpeaeNeHHOro WHTerpaia s
HaxXOXJIEHUs IUIOLIAaJu KpUBOJMHEWHOW Tpaneuuu. @Popmyina Hprorona—IleitOHuna.
[Ipumeps! npuMeHeHUsT UHTErpaia B (PU3UKE U TE€OMETPHUH.

Ilpakmuueckue 3anamusi.

YucioBasi MOCIEA0BAaTEIbHOCTh, CHOCOObI €€ 3aJaHusl, BBIYHUCIJICHUS YJIECHOB
nocuenosarenbHocTU. Ilpenen mocnenoBarensHOCTH. beckoHeyHO yObIBaroias
reoMeTpuyecKas IIporpeccusi.

IIpon3BoagHasi: MEXaHUYECKHUI U T€OMETPUYECKHUI CMBICII IPOU3BOTHOM.

VYpaBHeHue KacaTteabHOM B oOmiem Buzae. IlpaBuna u  dopmyibl
nudepeHpoBaHus, TaOIUIAa TPOU3BOHBIX JIEMEHTAPHBIX (DYHKIIHHI.

HUccnenoBanne ¢(yHKOHMHM C TOOMOINBIO TMpou3BogHOM. HaxoxaeHue
HanOOJIBIIEr0, HAMMEHBIIIETO 3HAYEHUSI U SIKCTPEMaAJIbHBIX 3HaY€HUN (QPYyHKIUU.

HNuTterpan u nepBooOpaszHas. Teopema Hrprorona—IJleiiOnuna. Ilpumenenue
HHTEerpajia K BBIYHUCIICHUIO (PU3NUYECKHUX BEJIMYMH U IUIOMIAAeH.

YPABHEHUS U HEPABEHCTBA.

Ypaenenua u cucmemvr ypaemenuni. PanmoHanbHBIE, UPPALNOHAIBHBIC,
IOKa3aTeIbHbIE U TPUIOHOMETPUYECKHUE YPaBHEHUS U CUCTEMBI.

PaBHOCHMIIBHOCTE YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE NpHUEMBI UX pelIeHUs (pa3I0KeHHE Ha MHOXXUTEIIH, BBEJICHHUE
HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, F'pauuecKuii METO/1).

Hepaeencmea. PammonasnsHsle, UppALMOHAJILHBIE, I10Ka3aTeIbHbIC U
mpucoHomempudyeckue HepaBeHCTBAa. OCHOBHBIE NPUEMbI UX PEIICHHUS.

Hcnonvzosanue ceoiicmeé u 2paukoé Qynkyuil npu pewienuu ypasHeHuil u Hepa6eHCme.
Meton unTepBasnoB. M300pakeHHe Ha KOOPJAMHATHOM IUIOCKOCTH MHOXECTBa pPEIIeHUN
YPaBHEHUUW U HEPABEHCTB C IBYMsI IIEPEMEHHBIMU U UX CUCTEM.

ITpuknanabsie 3aga4du.

IIpumMeHeHne MaTeMaTU4EeCKHUX METOHOB JUIsl PELIEHUs COAEPKATEIBbHBIX
3aJa4 U3 pa3IudHbIX 00JacTe HAYKH U ITPAKTHUKHU.

HNuTepnperanus pe3yibrara, y4eT peajlbHbIX OTPAHUYCHUN.
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I Ipakmuueckue 3anamus.

Kopuu ypaBuenwuii. PaBHOCHIIBHOCTE ypaBHEeHHU. [IpeoOpazoBaHne ypaBHCHUH.
OcHOBHBIE IPUEMBI PELICHUs YpaBHEHUH. Pellienne cucteM  ypaBHEHMU.
Hcnonb30Banue CBOUCTB u TrpaduKOB (PYHKIIUH I pEIICHUS yPaBHCHHUU H
HEpPaBEHCTB.

KOMBHUHATOPUKA, CTATUCTHKA ¥ TEOPUS BEPOATHOCTEIA.
DJIeMeHTbl KOMOMHATOPHUKH.

OcHOBHBbIE MOHATHUSI KOMOMHATOPHUKHU. 3a/1auM Ha MOJICUET YHUCJIa pa3MEIICHHUH,
IIepECTaHOBOK, coueTaHuil. PerieHue 3ana4y Ha nepebop BapuaHTOB.

dopmyna 6uHoma Herotona. CBolicTBa OMHOMHHAIBHBIX KO3((HUIIMEHTOB.
Tpeyronsauk Ilackasns.

JJ1eMeHThI TEOPUHM BEPOATHOCTEI.

CoObITHE, BEPOSITHOCTH COOBITHS, CII0KEHUE U YMHO>KEHHE BEPOSITHOCTEH.

Ilonamue o Hezasucumocmu cobvimuu. /Juckpemmnas cay4auHas 6elIuyduHd,
3aKoH ee pacnpedenenus. Hucnosvie xapaxmepucmurku OUCKPEemMHOU CAYUYAUHOU
genuqunsl. Ilonsamue o 3akone 6oabuUX Yuce.

J1IeMeHThI MAaTEMAaTHYECKO CTATHCTHKH.

IlpencraBienue NaHHBIX (TAOJHIIBI, AHArpamMMbl, TpadUKH), ceHepalbHdAsl
COBOKYNHOCM®b, 6blOOpKaA, cpeoHee apupmemuueckoe, meouana. Ilonamue o
3aoauax mamemamuiyeckou CmamucmuKu.

Pewenue npakmuueckux 3a0ay ¢ NPpUMEHEeHUEeM 8EPOSINMHOCIMHbIX MeNnOoO08.

Ilpakmuueckue 3aHamusi.

Hcropus pazButusi KOMOMHATOPHUKH, TEOPUH BEPOSATHOCTEN M CTAaTUCTUKU U
WX POJIb B Ppa3IMUYHBIX cdepax dYeJOoBEUEeCKONH IKu3HedesTelIbHOCTH. IlIpaBuia
KoMOuHaTopuku. PemieHne koMOMHATOpPHBIX 3anad. Pa3melnieHusi, coyeTaHUs U
IIEPECTAHOBKH.

bnaom HperoTtona n tpeyroneHuk Ilackans. IIpukinangsesie 3agagu.

Knaccnueckoe onpeneneHne BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOpEMA O
CyMMeE  BeposiTHOCTEW. Bepruucinenue  BepositHocTed.  Ilpuknannele  3agaum.
IIpencraBineHue YMCIIOBBIX NaHHBIX. lIpukinaaHble 3amadu.

I'EOMETPUA

IIpsiMble U IVIOCKOCTH B IIPOCTPAHCTBE.

B3aumMmHoOe pacnonokeHue AByX HpsIMBIX B npoctpaHcTBe. [lapannensHOCTh
IPsIMOU U IUIOCKOCTHU. IlapanienbHOCTh IIIOCKOCTEMN.

IlepnieEAUKYJIAPHOCTE OPSIMON M IUIOCKOCTHU. IlepneHauKynsip U HaKJIOHHas.
Yroa Mexay npsiMOM U INIOCKOCTBIO. JIByrpaHHBIM yIOJI.

VYo MeXay IIIOCKOCTIIMHU. [ lepneHIuKyJISIpHOCTh ABYX IIJIOCKOCTEM.

I'eomeTpuueckue mnpeoOpa3oBaHUs NPOCTPAHCTBA: IapayIeNbHBIA IIEPEHOC,
CHUMMETPHUS OTHOCUTEIIBHO IJIOCKOCTH.

[TapanmenbHO€ mNpOeKTHUpOBaHUE. [l10wWadsb OpMmMoOcOHANILHOU NPOEKYUU.
N3o00pakeHue npoCcTpaHCTBEHHBIX (UTYP.

Ilpaxkmuueckue zanamusi.
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IIpu3Haky B3aMMHOIO PAaCHOJIOKEHUSI HNPSMBIX. YTOJ MEXIY HpPSIMBIMHU.
B3aumMHoe pacrnosioxkeHue npsiMbIX U Iiockocteu. [lepnenaukysisip u HakJIOHHAas K
IUIOCKOCTH. YTOJ MEXAYy IMIpsIMOM M IUIOCKOCTBIO. TeopemMbl O B3auMMHOM
PAcCIIOJIOKEHUH PSIMOU U INIOCKOCTH. Teopema o TpexX IepneHAuKyJIsipax.

IIpu3Haku U CBOMCTBA NAapaJUICIIbHBIX U IIEPIIEHAUKYISAPHBIX IIJIOCKOCTEM.

PaccrosiHne OT TOUKM O INIOCKOCTH, OT HPSAMOHU 1O INIOCKOCTH, PACCTOSTHUE
MEXAY  IUIOCKOCTSMM, MEXJAY  CKpPEUIUBAIOIMIMMUCS  HNPSMBIMH,  MEXKIY
IIPOU3BOJIBHBIMU (PUT'YpaMHU B IPOCTPAHCTBE.

[TapannenpHOE NOPOEKTUPOBAHUE M €ro cBoHcTBa. Teopema o naowaou
OpPMOSOHANILHOU  NPOeKyuu MHO20Y20/IbHUKA. B3aumnoe pacnoJioKeHue
OPOCTPAHCTBECHHBIX (HUTYP.

MHOrorpaHHMKH.

Bepmunsbl, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmka. Mnocoepannvie yeibi.
Buinyxknvie mnocoepannuku. Teopema iunepa.

ITpuzma. Ilpamass w  Hmaxkaonunass ~ OpU3Ma. IlpaBunibHast  npu3Mma.
IMapamnenenunen. Kyo6.

IImpamuna. IlpaBunpHas nupamuaa. YcedeHHass nupaMuaa. lerpasip.
Cummerpuu B KyOe, B napajulesieluIie e, B IPpU3Me U MUpaMHUJIe.

Ceuenus Ky0a, IpU3Mbl U IUPaAMUIbI.

IIpencraBienue o OpaBUIBHBIX MHOI'OIpaHHUKax (TeTrpa’ape, KyoOe,
OKTanApe, N0JICKaAdAPE U UKOCADIPE).

Tenan MOBECPXHOCTH BpalICHUS.

Hunuaap w kKoHyc. YcedeHHBIM KoHyc. OcHOBaHHWE, BBICOTa, OOKOBas
MIOBEPXHOCTh, oOOpa3yromiasi, pa3BepTka. OceBble ce4YeHUsI W  CE4YCHUS,
napauieJIbHbIE OCHOBAaHMUIO.

Iap u cepa, ux ceuenusa. KacarenpHast II10CKOCTh K cdepe.

HM3mepennst BreoMeTpHH.

OO0bem u ero uzmepenue. MurerpangpHas popmyiia oobema.

dopmynbel oObemMa KyOa, IPSIMOYTOJBHOTO TIapajuiejienunena, MNPU3MBI,
nuirHapa. PopmMysbl oObemMa NUpaMHuabl U KOHYycCa.

@opmynsl MIOHMIAAM I[MOBEPXHOCTEH LWIMHApPA W KOHyca. Dopmyiisl
o6beMa 11apa v riomaau chepsl.

I[MTomobue Ten. OTHOIICHUS TUJIOMIAJEH TOBEPXHOCTEM U OOBEMOB ITOJIOOHBIX
TeJl.

Ilpakmuueckue 3amnamusi.

Paznuunble BUABI MHOTOTpaHHUKOB. X n3o0pakenus. CeueHus, pa3BepTKU
MHOrorpaHHukoB. [lnomianes moBepxHOCTH. Buabl cuMMeTpuili B HPOCTPAHCTBE.
CumMmMmeTpusi Ten BpallleHUsT W MHOIOIpaHHUKOB. Brluncienwe momaneit u
00BEMOB.

KOOPAUHATBI 1 BEKTOPBI.
I[IpsimoyronpHas (iekapToBa) cMcTeEMa KOOpAUHAT B ITpocTpaHcTBe. Dopmysia
pacCTOsIHUS MEXy ABYMsI TOUKaMHU. Y paBHEHUS cPepbl, nI0CKOCMU U NPAMOI.

Bektoprsl. Moaynes BekTOopa. PaBeHCTBO BekTOpoB. CII0KE€HHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. PasznoskeHue BEKTOpa MO HaIlpaBJICHUSAM. YTOJI

14



MeXay AByMmsi Bektopamu. IIpoekmnusi Bekrtopa Ha ock. KoopamHaTbhl BeKTOpa.
CkassipHOE NIPOU3BEAEHUE BEKTOPOB.

Hcnonp30BaHWE KOOPAWHAT U BEKTOPOB MNPHU PEHICHHUH MATEMaTHYECKUX U
MPUKJIAJIHBIX 3a/1a4.

Ilpaxkmuueckue zanusamusi.

Bexkropel. [lenictBusa ¢ BekrtopaMu. JlekaproBa cucrema KOOpAMHAT B
OPOCTPAHCTBE.

VYpaBHEHHE OKPY>KHOCTH, c(epbl, IIIOCKOCTH. PaccTosiHne MeXay TOYKaMu.
JleicTBusT ¢ BEKTOpaMH, 3aJaHHbBIMU KoopauHaTtaMu. CKalsipHOE IPOU3BEAECHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE OPAMOU M IUIOCKOCTH. Mcnonb30BaHHUE BEKTOPOB
OpHU J0KA3ATEIBCTBE TEOPEM CTEPEOMETPUH.

i1 BHEayJUTOPHBIX 3aHSITUW CTyAE€HTaM HapsiAy C pelIeHHuEM 3alad U
BBIIIOJIHEHUSI ITIPAKTUYECKUX 3aJlaHUM MpeiararoTcs TEMbl HCCIEI0BATEIBCKUX U
pedepaTuBHBIX pPabOT, B KOTOPBIX BMECTO CEpPUH OTHACIBHBIX MEJKHX 3adad |
YIpaXXHEHUN TIpejlararoTcsl CIOKETHBIC 3aJaHusl, TpeOyrolue JUTUTEeIbHON paboThl B
paMKax OJHOM MaTeMaTH4YeCKOM cuUTyalMuu. OTH TEMBblI MOTYT OBITh Kak
UHJIMBUAYaJIbHBIMU 3aJJaHUSIMU, TaK U T'PYIIIOBBIMU JJII COBMECTHOI'O BBIIIOJHEHUS
HMCCIIEIOBAHUS.

IIpumepnovte memol peghepamos (00K1a008), UCCICO06AMETbCKUX NPOCKMOG.

HenpepsiBHblEe n1poOU.

IIpuMeHeHne CII0KHBIX IPOLIEHTOB B DJKOHOMHUYECKHUX pacyeTax.
ITapannenbHOE TPOEKTUPOBAHUE.

CpenHue 3Ha4yeHUsI U UX IPUMEHEHHE B CTATUCTHUKE.
BekTopHOE 3a/1aHue NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CnoxeHrue rapMOHUYECKUX KojeOaHu.

I'padpnueckoe penienne ypaBHEHUII 1 HEPaBEHCTB.
IIpaBuibHBIE U NOJIYyTIPaBUIBHBIE MHOTOIPAHHUKHU.
Konuueckne cedueHust 1 UX NPUMEHEHHE B TEXHHUKE.
ITonsTne nuddepeHinana U ero NpUIOKEHUS.

CxeMbl HOBTOPHBIX UCTIbITaHUN bepHyu.

Hccnenosanue ypaBHEHUNU U HEPABEHCTB C  ITapaMETPOM.

2.1KoJm4ecTBO YaCOB HA OCBOEHHE MPOrPaMMbl y4eOHOU U CIUTLINHBI
[Tpodeccuss CIIO 08.01.07 Mactep 0oOIIECTPOUTENBHBIX PAa0OT SBISETCS TEXHUYECKUM
npoduiemM npodeccuoHaTbHOTO 00pa30BaHMUS.

I[Ipu  peanuzamuu  cojepkaHusi  oOmieoOpa3oBaTelbHOW ~ y4eOHOM  IHUCIUTUIMHBI
«MaremaTrka B IpeJieliax 0OCBOCHUS POTPAMMBI TOJATOTOBKU KBaITHU(UITHPOBAHHBIX
padouux mnpodeccHuoHaAIBLHOIO OOpa3oBaHUsI y4yeOHas Harpy3ka OO0ydJaroluxcs
COCTAaBIISICT:

. KonnyectBo
Bun y4e0Hoit padoThI
4acoB

O0BeM 0Opa3oBaTeNbHOM HArpy3Ku 342
O0s3arenbHas ayquTOpHas yaeOHas Harpy3Ka (BCero) 320
B TOM YHCIIE:

JIEKIUHU 320

MPAKTUYECKUE 3aHSITHSI

15



KOHCYJIbTallun

16

IIPOMEXKYTOUHAA aTTCCTalusd 6 qbopMe IK3AMEHA

2.2.TemaTu4yecKoe MNJIAHUPOBAHUE

Bun yueOHoii paboTbl KosinyecrBo yacos
Aynurtopuble 3anaTus. Coxep:kanue 00ydeHus
BBenenue 4
Pa3BuTHe noHsITHUS O YUCITIC 14
Kophu, crerienn u jorapugmel 34
[IpsimbIe B IIOCKOCTH B TIPOCTPAHCTBE 26
KomGunaropuka 18
KoopaunHaThl 1 BEKTOPHI 24
OCHOBBI TPUTOHOMETPHUHU 40
dyskuuu U rpaduku 26
MHOrorpaHHHUKH U KPYyTIJIbIE TEJIa 34
Hagana MmaTemaTHaeckoro aHajaus3a 34
HMHaTerpan u ero npuMeHeHNue 20
DJIEeMEHTBI TEOPHUU BEPOSITHOCTEN U MaTeMaTHUECKON 18
CTaTUCTHUKH
YpaBHEHUA 1 HEPABEHCTBA 28
Hroro 320
Bcero Yposenn
Ne ypoka HaumeHnoBaHue TeMbl, 3aHATHS
4acoB OCBOEHMS
| KYPC, | cemecTp.
Beseoenue. 4
MaremMaTrKa B HayKe, TEXHUKE, JKOHOMHUKE,
1-2 MH(POPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKON 2 1
JeSITeTThHOCTH.
Lenwn u 3a1aun U3ydeHUst MATEMaTHKHU TIPU OCBOCHUHT
3-4 2 1
npogeccuu CIIO.
Pazoen 1. Pazeumue nonamue o uucne 14
5-6 JleficTBUTEIbHBIC YHCTIA. 2 2
7-8 Brinonnenue apudmMernueckux NeiCTBUIM HAJl YUCTaMH. 2 1
9-10 [TpuOamxeHHbIE BBIYMCIICHUS. 2 1
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HaxonmeHHe HpI/I6J'II/I}KeHHI>IX 3HAYCHHUH BEJIMYHH U

11-12 . . 2 3
MOTPEUTHOCTEN BEIYUCICHHUH

13-14 Mopynb unciia u ero cBorcrpa. Pemenue 3amay. 2 2

15-16 KommekcHple uucna. 2 2

17-18 CpaBHEHHE YUCIIOBBIX BBIPAKECHUH. 9 1
IIpoBepounas pabora Nel.

Paszoen 2. Kopnu, cmenenu, nozapugpmut 34

19-20 HCTOpI/ILIC(iKOG BBCACHHC. 2 2
Kopens n-it crenenn. CBolCTBa paiiKajoB.

21-22 [IpeobOpazoBanue anreOpanyecKuX BhIPAKCHHM. 2

23-24 CTGHGHBUC JIeNCTBUTENBHBIM IT0Ka3areneM. CBoiicTBa 2 2
CTETICHEH.

25.96 [IpeoOpa3oBanue BBIPAKEHUN, COACPIKAIINX PAJAUKAIIBI U 5 3
CTETICHH.

27-28 CpaBHeHUE KOpHEH U CTENEHEN. 2 2

29-30 Pemenue creneHHbIX YpaBHEHHH. 2 3

31-32 Pemennie nppanvoHaabHBIX ypaBHEHUH. 2 2

33-34 Pemrenue mokaszaTebHBIX YpaBHEHUIA. 2 3

35-36 Pemnrenue nmokazaTenbHBIX YPaBHEHHH U HX CHCTEM. 2 2

37-38 Pemenue npukiaaHbIx 3aa4. 2 1

39-40 Jlorapudmel. CBOHCTBa J0rapru(MOB. 2 3

41-42 Ilepexon oT ogHOTO OCHOBaHUS Jorapudma K Apyromy. 2 3

43-44 CpaBneHnue orapuMoB. ﬂOfapH(bMHpOBaHHe u 9 9
MOTEHIIPOBAHNE BBIPAKEHHIA.

45-46 Pemenne norapudmuueckux ypaBHEHHII. 2 2

47-48 Pemenune norapuMuveckux ypaBHEHHIA U HX CHCTEM. 2 1

49-50 [TpuGnuKeHHbIe BEIUMCIIEHUS U PELLICHUE PUKIIaIHBIX 9 3
3aad.
O6o006uienne marepuaia o paszaeny. Ilposepounas

51-52 2 2
pabora Ne2.

Pazoen 3. Ilpsamvie u naockocmu 6 npocmpancmee 26

53-54 OcHOBHBIE TIOHATHS cTepeoMeTprn. Bzanmuoe 2 3
pacroyio’KeHNe MPSMBIX B IPOCTPAHCTBE.

55-56 [TapaniensHOCTH IPSIMO M TNIOCKOCTH. 2 3

57.58 Pemenue 3amau Ha MPHMEHEHHE aKCHOM CTEPEOMETPHH, 5 3
napajyIeIbHOCTh NPSIMOM U TIIOCKOCTH.

59-60 B3anMHoOe pacronokeHne MpsIMbIX B TIPOCTPAHCTBE. 5 5
HaxoxxeHue yriia Mexxay NpsiMbIMU.

61-62 [TapamiensHOCTh MITOCKOCTEH. 2 2

63-64 Pemenue 3aau Ha NPUMEHEHNE [pPU3HAKA U CBOHCTB 9 9
MapauIebHBIX TUIOCKOCTEH.

65-66 IlepnieH IMKyNISIpHOCTH NPSIMON U IJIIOCKOCTH. 2 3

67-68 Pemienue 3a1a4 Ha NEPHEHIUKYIAPHOCTD IPSIMOM U 9 3
TJTOCKOCTH.

69-70 [lepnienaukynsp u HakiIoHHas. Teopema o Tpex 9
MePIICHIUKYIISpax.

71-72 Yroa Mexay npsiMOi U TIOCKOCTBIO. 2 3

73-74 JIByrpansbiil yrodi. [lepneHiuKyiasipHOCTb TIOCKOCTEH. 2 2
Paccrostaust B mpocTpanctse. [lapamnensHoe

75-76 MIPOEKTUpOBaHUE. Teopema o niowaou Opmo2oHAIbHOU 2 2
NPOEeKYUU MHO20Y20IbHUKA.

77-78 B3anMHoe pacnosioxkeHre IpOCTPaHCTBEHHBIX (QuUryp. 2 2
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\ IIpoBepounasi pabora Ne3.

Il cemectp.
Pa3zoen 4. KomOunaropuka 18
79-80 Hcropus pa3BUTHS KOMOWHATOPUKH U €€ POJIb B 5 1
pa3nUYHbBIX cepax YeIOBEUECKON KU3HECATEIbHOCTH.
81-82 OCHOBHBIE TIOHSTHS, IPABUIIA KOMOMHATOPUKH. 2 3
83-84 Pemenue 3a1au Ha mepecTaHOBKH. 2 2
85-86 Pacuer uncna pazmeneHuid. 2 3
87-88 Haxoxxnenne yncia coueTanui. 2 3
89-90 Pemenre KoMOMHATOPHBIX 3a/1a4. 2 3
91-92 Perrenne KOMOMHATOPHBIX 3a]1a4. 2 2
93-94 bunom Herorona u tpeyroasuuk [lackas. 2 2
95-96 Pemenne npuknanneix 3anad. [IpoBepounasi pa6ora Ned. 2 2
Pazoen 5. KoopauHaThl 1 BEKTOPbI 24
97-98 BekTopsl B mpocTpaHCTBE. 2 1
88-100 CrnoxeHre ¥ BEIYMTAaHHE BEKTOPOB. Y MHO)KEHHUE BEKTOPA 9 9
Ha YHCIIO.
101-102 | Pemenue 3a1a4 Ha IEHCTBUS C BEKTOPAMH. 2 2
103-104 | KommutanapHbI€ BEKTOPBI. 2 2
105-106 | IIpsmoyroapHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2 2
107-108 | KoopamHAaThl TOYKH ¥ KOOPAWHATHI BEKTOPA. 2 3
109-110 | Pemenue npocTedmunx 3aqad B KOOpIUHATAX. 2 3
111-112 | CkansapHOE MPOU3BEICHUE BEKTOPOB. 2 3
113-114 | BeluncieHnue yrioB MeX/y MPsIMBIMH U TUIOCKOCTSIMH. 2 3
115-116 VYpaBHeHHe OKPYXHOCTH, cdepsl, mIockoctu. BekropHoe 2 1
ypaBHEHHE IPSIMOM U MIIOCKOCTH.
117-118 Hcnonp30BaHne BEKTOPOB MPH TOKA3aTEIBCTBE TEOPEM 5 1
CTepEOMETPUH.
119-120 O600mmenue matepuaia o pasaeny. [ipoBepounas 2 2
padoraNes.
Pa3zoen 6. OCHOBBI TPUTOHOMETPUH 40
121-122 | OcHOBHBIE TOHATHS TPUTOHOMETPHUH. 2 3
193-124 PaL[HaHHLEﬁ METO/l M3MEPEHHS YIJIOB BPALICHHS H CBA3b C 5 3
rpaJlyCHON MepOH.
125-126 | OcHOBHbIE TPUTOHOMETPUUYECKHE TOXKAECTBA. 2 3
127-128 | ®opmyssl IpUBEACHUSI. 2 2
129-130 | ®opMmyIIbl CIOKEHHSL. 2
131-132 | ®opmysbl yABOEHHUS. 2 3
133-134 | ®dopMyITbI MOJIOBUHHOTO YTJIA. 2 3
135-136 IIpeoOpa3oBanue CyMMBbl TPUTOHOMETPUUECKHUX (PYHKIIUI 5 3
B IPOM3BE/ICHHUE.
137-138 Hpeo6p21303aHHe MIPOU3BEICHUS] TPUTOHOMETPUUECKUX 9 3
GyHKIMI B CymMMYy.
139-140 | IIpeobpa3zoBaHKEe TPUTOHOMETPUUECKUX BBIPAKECHUH. 2 2
141-142 | IlpocTeiinyie TPUTOHOMETPHUYECKIE YPAaBHEHHUSI. 2 2
143-144 | Penienne mpocTeHIINX TPUTOHOMETPHUYECKIX YPaBHEHUH. 2 2
145-146 | TpuroHoMeTpHUYECKHE HEPABEHCTBA. 2
147-148 | ApkcuHYC, apKKOCHHYC, apKTaHTE€HC YHCIIA. 2 3
149-150 | Penienue TpUrOHOMETPUUECKUX YPaBHEHHI. 2 2
151-152 | Pemienne TpUTOHOMETPHUICCKUX YPABHECHHIA. 2 2
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153-154 | Pemienne TpUTOHOMETPHUICCKUX YPABHECHHIA. 2 3
155-156 Pemrenne npocTenmmux TpPUroHOMETPUIECKUX 5 5
HEPaBEHCTB.
157-158 | BBenenue BCIOMOTaTeNbHOIO yria. 2 2
O6o006uienne marepuaia mo pasaeny «OCHOBBI
159-160 2 2
TpuronoMerpun». IllpoBepounas padoraNe6.
Pazoen 7. ®yukiuun U rpaguku 26
161-162 IIpuMepsl 3aBUCHMOCTEN MEXAY IIEPEMEHHBIMU B 5 1
peasbHBIX MPOIECCaX U3 CMEKHBIX JUCIUTLINH.
163-164 DyHKIMS U ee rpa(pﬂvK. OO6nactp orpeeneHus u 9 9
MHOYKECTBO 3HAUCHHH (DYHKIIHH.
165-166 | CroiictBa pyHKIIUH. 2 2
167-168 | IIpeobpazoBanue rpadukoB HyHKIHHA. 2 1
169-170 | O6patHas pynkums. ['paduk oOpaTHOM QyHKITHH. 2 1
UccnenoBanmne Gpynkmnmii. CBOKWCTBA THHEHHOM,
171-172 | xBagpaTU4YHOM, KyCOUHO-IMHEHHON U APOOHO-ITUHEHHOM 2 1
GyHKIHH.
173-174 | CrenenHas, noka3aTelbHas U Jorapudmudeckas GyHKIHH 2 2
175-176 [TpumeHeHne CBOUCTB (DYHKIUI MPH PEIICHIH YpaBHEHUN 9 2
Y HEPABCHCTB.
177-178 [IpencraBnenne 4ncinoBeIX naHHBIX. KOHTpObHas 9 1
pabora Nel.
Il KYPC, Il cemectp.
1.2 HenpepsiBHble 1 nepuoandeckue Gpynkuuu. CBoicTBa 1 9 3
rpadMKu CHHYCa, KOCHHYCa, TAHT€HCA U KOTAHTeHCa
3-4 [TpuMeHeHHe CBOWCTB TPUTOHOMETPUIECKUX (DYHKITHI 9 9
MIPH PEUICHNH 3a/1a4.
5.6 OOpatHble TpUroHOMeTprudeckue (PyHKIINU, UX CBOMCTBA U 5 1
rpaduKH.
7.8 I"apmonunueckue konedanus. Perenne npukiagHbIx 5 1
3ajad.
Pazoen 8. I'eomeTrpuueckue Tejia 20
9-10 I'eomerpust u apxurektypa. [11aTOHOBBI U apXMMEI0BBI 9 1
Tena.
11-12 ITpu3Ma, nupamMuaa 1 UX pa3BepTKHU. 2 2
13-14 Kpyrisle Tena u ux pa3BepTku. 2 2
15-16 IlocTpoeHne ceueHHi. 2
17-18 Pemenue 3a1ay Ha MHOTOTpaHHUKH. 2 2
19-20 Pemenwie 3a1a4 Ha Tena BpaICHHS. 2 3
21-22 Pemienue 3a1a4 Ha BIMCaHHBIE U OMIMCAHHBIE 9 3
T€OMETPHUECKHUE TEIa.
23-24 Teopema MeHnenas 1uist TeTpa3ipa. 2 2
25-26 CHUMMeTpHs MPOCTPAHCTBEHHBIX TEJI. 2 2
27-28 O606mmenue o Teme. IlpoBepounas padoraNe7. 2 2
Pazoen 9. Hauana MaTeMaTH4Y€eCKOT0 aHAJIN3A 34
29-30 UwrcioBast mociieIoBaTelIbHOCTh U €€ TPeIelL. 2 1
31-32 ITonsarue npousBoanoii. [IpaBuna quddepenimpoBanusi. 2 2
33-34 [Tpon3Bo/IHBIE OCHOBHBIX DJIEMEHTAPHBIX (YHKIIHH. 2 3
35-36 BLI‘{I/ICJ'ISHI/IC MIPOU3BOJIHBIX 3JIEMEHTAPHBIX U CII0KHBIX 9 9
byHKIHi.
37-38 I"'eomeTpHueCKUil CMBICT POU3BOJHOM. 2 2
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Pemenue 3aga4 Ha HaXOKIEHUE YPABHEHUS KacaTeJIbHOM

39-40 2 2
K rpaduKy (QyHKIHH.

41-42 Du3HYEeCKUil CMBICI TPOU3BOTHOM. 2 2

43-44 HaxoxxaeHre npoMeKyTKOB MOHOTOHHOCTH (DYHKIIHH. 2 3

45-46 HeoOxonuMoe 1 1ocTaTOYHOE yCIOBHE SKCTPEMYMa 2 3
GyHKIHN.

47-48 Bropas nmpousBogHas, ee reoMeTpruuecKuil M GU3HICCKUI 2 2
CMBICIL.

49-50 [Ipumenenue nuddepeHInaaTbHOr0 HCYUCIIEHUS K 5 5
WCCJICTIOBAHHIO (DYHKITHH.

51-52 HccnenoBanne pyHKIMK U TOCTPOCHUE €€ rpaduka. 2 2

53-54 Haxoxaenne HaubosbIIero 1 HauMEHbILET0 3HAYCHUS 9 9
GyHKIHN.

55-56 Haxoxaenne HanbosbIIero 1 HauMEHbILEr0 3HAYCHUS 9 2
GyHKIHN.

57-58 HenpepwiBHOCTH QyHKITHY. 2 1

59-60 Hcnonp30BaHne MPOU3BOAHOM JIUTsI HAX 0K ICHHS 9 1
HAWTYYIIEro pelieHus B MPUKIAIHBIX 3a/1a4ax.
O60061eHne matepuana o pasneny. Ilposepounas

61-62 2 2
pabora Ne8.

Pazoen 10. UuTerpaj u ero npuMeHeHne 20

63-64 [TonsTue nepBooOpasznou. [IpaBuna HaXOKACHUS 5 3
1EpBOOOPA3HBIX.
I'eomerpuueckuit cmbica uarerpana. Popmyna Herorona-

65-66 . 2 2
JleiiGHMIIA.

67-68 Brruucienue onpeaeeHHOro HHTerpaa. 2 2

69-70 Brrauciienue onpeaeneHHoro HHTerpaa. 2

IV cemectp.

71-72 [IpumeHeHne ONpeaETIeHHOTO MHTErpasa Juis 9 3
HAXO0XJACHUS TMJIONAAN KPUBOJIMHEWHOMN TpamnemuH.

73-74 Haxoxxaenue miomaan Gurypsl ¢ HOMOIBIO HHTErpaa. 2 2

75-76 Haxoxpaenue mioniaay Gurypsl ¢ IOMOIIBIO HHTErpaa. 2 2

77-78 Beruucnienue paboThl, epeMeIeHus, Macchl Teja ¢ 2 1
MTOMOIIIBIO OTIPENIETIEHHOTO HHTETpaa.

79-80 Pemenue npukiagHeIx 3a1ay. 2 1
O60061menne matepuana no pasneny. Ilposepounas

81-82 2 2
padora Ne9.

Pazoen 11. U3mepeHnsi B reoMeTpHHA 14

ITonsartue nomanu u 00bemMa, UX CBOUCTBA.

83-84 ®dopmyssl 00beMa ¥ IHIOMAIN TOBEPXHOCTH 2 3
MHOTOIPaHHHUKOB.

85-86 Brrauciienne oobemMa 1 TUI0Imaan MOBEPXHOCTH 9 1
MHOTOIPaHHHUKOB.

37-88 dopmynbl 00b€Ma U TIIOIAN TTOBEPXHOCTH KPYTIIBIX 2
TeJL.

89-90 Brraucienue miomaay moBepXHOCTH TeOMETPUICCKUX 5 5
TeJL.

91-92 Brruncnenme o6beMa KpyribIx Tedl. 2 2
[TonoGue ten. OTHOIIEHUE MJIOIAICH TOBEPXHOCTEN U

93-94 2 1
00BEMOB NMOJAOOHBIX TEJI.

95-96 Pemenue 3amau. [lpoBepounasi pa6oraNel(. 2 2
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Pazoen 12. Teopus BeposATHOCTEH 18
97-98 VicTopus pa3BUTHS TEOPUH BEPOSITHOCTEH U CTATHCTUKU. 2 1
Kitaccnueckoe onpenenenre BeposiTHOCTH. CBOMCTBA
99-100 pea P 2 3
BEPOSITHOCTH.
101-102 | CnoxeHue BEepOSITHOCTEH. 2 2
103-104 | HezaBucumble cOObITHSA. Y MHOKEHUE BEPOATHOCTEH. 2 2
105-106 | Pemenue 3a1a4 Ha BBIYMCICHUE BEPOSTHOCTEH. 2
107-108 | Pemenne 3aga4 Ha BBIYHMCICHUE BEPOSTHOCTEH. 2 2
109-110 | DyiemMeHThI MaTEMAaTUYECKON CTaTHCTUKH. 2 2
111-112 Vcnonb30BaHne CTATUCTUKU IIPU PELIEHUH NPUKIATHBIX 9 1
3ajau.
Hcnonb3oBaHue BEpOSITHOCTEH NPHU peIICHUH
113-114 2 2
npukiaaHbix 3a1a4. llposepounast padora Nell.
Pazoen 13. YpaBHeHUSI 1 HEPABEHCTBA 28
115-116 KopHuu ypaBHeHuil. PABHOCHIBHOCTh YpaBHEHUH. 9 3
OCHOBHBIE IPUEMBI PEIICHUS] YPaBHEHUIA.
117-118 | Cucrembl ypaBHEHHIA. 2 3
119-120 Hcnonb3oBanue CBOHCTS 11 rpapukoB QyHKIMHA npu 9 9
peleHNH ypaBHEHHH.
121-122 | HepaBeHcTBa. 2 3
193-124 Hcnonp3oBanne CBOKCTB U TpaguKoB QyHKIHHA U 9 9
pelIeHUH HEPAaBEHCTB.
195-126 VYpaBHEHUS 1 HEPABEHCTBA, CO/ICPIKAIINE HEU3BECTHYIO 9 9
0] 3HAKOM MOJTYJISL.
197-128 Pemrenne panmoHaNbHBIX YPaBHEHHM, HEPABEHCTB U UX 5 2
CHCTEM.
129-130 Pemenne nppatimoHaNbHBIX YPaBHEHHUM, HEPABEHCTB U UX 5 1
CHCTEM.
131-132 Pemrenne mokazaTenbHBIX YpaBHEHHUH, HEPaBEHCTB U MX 5 5
CHCTEM.
133-134 Pemienue norapumMuueckux ypaBHEHUH, HEPABEHCTB U 9 9
UX CHCTEM.
135-136 | Pemienue TpUrOHOMETPHUYECKUX YPaBHEHUH. 2 3
137-138 | Pemenne TpUrOHOMETPHUYECKUX HEPABEHCTB. 2 2
139-140 Hcnons3oBanue CBvaICTB U rpadukoB GyHKIMN A7 2 2
peleHs ypaBHEHHI U HEPABEHCTB.
141-142 O06o00uienne matepuaia o paszaeny. Konrpoabsnas 9 2
pabora Ne2.
Hroro: | 320

JUis  XapakTepUCTHKH YpPOBHS OCBOGHMS YYeOHOro MaTepuaja HCIOJNb3YIOTCS CIEAYIOIIHe
0003HaYEHHUS:

1 — o3HaKOMUTENBHBIN (y3HABaHHE paHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);

2 — PpeNnpoayKTUBHBIA (BBITIOJHEHHWE JEATEIFHOCTH IO 00pas3lly, HWHCTPYKIHH WIA TIOJ
PYKOBOJCTBOM)

3 — TPOAYKTHUBHBIN (IUTAHUPOBAHWE W CaMOCTOSTEIHHOE BBITIOJHEHUE NESTEILHOCTH, PEIICHHE
MPOOJIEMHBIX 3a/1a4)
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3. XAPAKTKPUCTHUKA OCHOBHBbIX BUJIOB AEATEJIBHOCTHU

OBYYAIOIIUXCA

Conepixanne
o0yyeHus

XapaKTepucTHKA OCHOBHBIX BH/IOB /IeSiIT€IbHOCTH CTY/€HTOB (Ha
YPOBHe y4eOHBIX JeiCTBHIA)

BBenenue

O3HaKOMIJICHUE C PO MATEMAaTHUKHM B HAYKE, TCXHUKE,
OKOHOMHMHMKE, I/IH(l)OpMaI_II/IOHHI)IX TEXHOJIOTUAX U HpaKTquCKOﬁ
ACATCIIbHOCTH.

O3HaKOMIJICHHE C oesiMM M 3aJjladyaMM U3YUYCHHUSA MATCMATHUKHN

AJITEBPA

Pa3Burue
MOHATHSA O
qHcIIe

Bemonnenne apudMeTHdecKuX JICHCTBUU HAJ YHCIAMM,
codeTasi YCTHbIE U TUCbMEHHBIE TPUEMBI.

Haxoxxaenue OPHUOIIMKESHHBIX 3HAYCHUM BCIIUYHUH "
MOT'PEITHOCTEN BBIYHCICHUN (a0COJIIOTHOW MW OTHOCHUTEIIHBHOM);
CpaBHEHHE YHUCIJIOBBIX BBIPAKCHUIM.

Haxoxxnenne ommOOK B MOpPeoOpa3oBaHUSIX W BBIYUCICHUSIX
(OTHOCHTCS KO BCEM IIYHKTaM HOPOTPaAMMBbI)

Kopnn,
CTeleHH,
Jorapu(pmbl

O3HakoOMJIGHHUE C NOHSITHEM KOpHsI N-H CTENeHU, CBOWCTBAMU
paayKaloB U IIpaBUJIaMU CPAaBHEHUsI KOPHEM.
dopMyIHMpOBaHUE ONPEAECIJICHUsST KOPHS M CBOWCTB KOPHEH.
Bpruncienue U CpaBHEHHE KOPHEM, BBIIOJHEHHE IIPUKUIKH
3HaueHust KopHs. [IpeoOpa3zoBanne 4UCIOBBIX U OyKBEHHBIX
BBIPAYKEHUM, COAEpIKAIIMUX paJuKalibl. BeIOJIHEHHE pacyeToB
no d¢opMmyiiaM, COJAECpXKaIIUM  paJuKalbl, OCYIIECTBIISs
HEO00XO0JMMbIE MTOJACTAHOBKHU U IIpeoOpa3zoBaHUs.

OnpenesieHne paBHOCWIIBHOCTH BBIPAKEHUHW C paauKaJaMH.
Pemenne mppanmoHaabHBIX YpPaBHEHUN.

O3HakoMJIECHHWE C IIOHATHEM CTENEHU C JEHCTBUTEIBHBIM
nokasareseM. HaxoxaeHue 3Ha4Y€HUU CTEIICHW, HUCIIOJIb3Yysl IIPHU
HEOOXO/MMOCTH HHCTPYMEHTAJIbHbIE CpEJCTBA. 3arucbIBaHUE
KOpPHSI N-ii CTETIEHU B BUJIE€ CTEIICHHU C JPOOHBIM MOKa3aTeJIeEM U
Ha00OpOT.

dopmynupoBaHUE CBOMCTB CTEINEHEH. BhIUUCIEHUE CTEIIEHEN C
palMOHAJIBHBIM MOKA3aTEJIEM, BBINIOJIHEHNUE NMPUKUIKN 3HAYECHUS
CTENEHU, CPABHEHHUE CTEIICHEU.

IIpeoOpa3zoBaHue 4YHCIOBBIX M OYKBEHHBIX BbIpaK€HUH,
COoIepKalluX CTENEeHH, IPUMEHss1 cBoucTBa. Pemenue
MOKa3aTeJIbHBIX YPAaBHEHUMN.

O3HakOMJIECHHME C IIPUMEHEHHEM KOpPHEW W CTENeHeu IpHu
BBIYHCJICHUHU CPEIHUX, NEJICHUN OTPE3KA B «30JIOTOM CEYECHHUMN.
Penienne NpyuKiIaJHbIX 3a/1a4 HA CJIOXKHBIE ITPOIIEHTHI

IIpeoGpa3oBanne
aJare0pamyecKux
BbIpaKEeHHI

BrimomueHne  npeoOpa3oBaHUN  BBIpAXKCHHUM, MOPHUMEHEHHE
¢dopmyIt, CBA3aHHBIX CO CBOMCTBAMH CTENEHEH U TorapudMoB.
Omnpenenenue obGactu JIOTTY CTUMBIX 3HAUYCHUH
norapupmMudeckoro BeIpakeHusi. PemnieHune norapudmMHUIECcKUX
YpaBHCHUMN

OCHOBbI TPUTOHOMETPUH
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OcHOBHBIE

I/I3y‘-ICHI/I€ paaraHHOTO MCTOla UBMCPCHUS YIJIOB BpallICHUA U

NOHATHSA WX CBSI3U C TpaaycHOU mepoii. M300pakeHne yriioB BpamieHUs
Ha OKpPYXHOCTH, COOTHECEHHE BEJIUYMHBI yIjla C €ro
pacIoJIOKECHUEM.
dopmMyIupOBaHUE onpeneaecHum TPUTOHOMETPUYECKHUX
¢yHKUIMN 11 YyIJIOB OOBOPOTAa M OCTPBIX  YIJIOB
OPSIMOYTIOJBHOT'O TPEYTrOJIbHUKA u 0OBsICHEHUE ux

OcHOBHbIE TPHUTO-

IIpuMeHeHne OCHOBHBIX TPUTIOHOMETPUYECKUX TOXKIECTB IJISA
BBIUMCJICHUSI 3HAYCHUNW TPUTOHOMETPUYECKUX (PYHKIIMH 1O

HOMETPHYeCKHe €
TOK/IECTBA OAHOH M3 HUX
Ipeobpazosa- HN3yuyenne OCHOBHBIX (OPMYJI TPUTOHOMETPUH:  (HOPMYJIBI

HUSA NPOCTeHINX
TPUTOHOMETpHYeC-

KHX BBIPaKEeHUM

CJIOKEHHUsI, YABOECHMUsI, IPEOOpa30BaAHUs CYMMBbl TPUTOHOMETPUY-X|
(GyHKIMiiT B mDpous3BeleHHME W OPOU3BEACHHUS B CyYMMY W
IPUMEHEHUE IIPU BBIYHMCIICHUM 3HAYCHUSI TPUTOHOMETPUUYECKOIO
BBIPA’KEHUS U YIIPOILIEHUS €TO0.

O3HakoOMJIEHHE CO CBONMCTBAaMHM CUMMETPUH TOYEK Ha €OUHUYHOU
OKPY>XHOCTH U IPUMEHEHHE UX JJIsI BBIBOAA (POPMYJT TIpUBEACHUS

Tpocreiimue Pemmierne mno dopmysiaMm H  TPUTOHOMETPHUECKOMY KPYTY
TPUTOHOMETpPHH- OpPOCTEHUIINX TPUTOHOMETpUYECKUX ypaBHeHHUU. [Ipumenenue
— O0IIMX METOJIOB peNIeHUus ypaBHEHUU (IPUBEJICHHUE K
ypaBHeHHs] W JIMHEHHOMY, KBaJApAaTHOMY, METOZ PA3IOMKEHUs HA MHOXHTENN,
nepasencmea | 3AMEHPI MePEeMEHHOW) TpH PEUICHUU TPUTOHOMETPUUCSCKHUX
ypaBHEHUH. YMEHHE OTMeYaTh Ha KPYre PElICHHUs] MPOCTESHIINX
TPUTOHOMETPUYSCKUX HEPABCHCTB
ApKcunye, OSH&KOI\EJIGHI/IG C MOHSTHEM OOpPATHBIX TPUTOHOMETPHUCCKHUX
APKKOCHHYC, ¢pyukumii. M3yuyenue omnpenelieHUud apKCHUHYyca, apKKOCHUHYcCa,
apKTaHTeHe apKTaHreHca 4Hcla, (popmynupoBaHue HX, H300paXEeHHUE Ha
—— €AUHUYHON  OKPY>XHOCTH, NOPUMEHEHHE TIpU  pEIICHUU
ypaBHECHUU
®YHKIUU, X CBOMCTBAUTPA®GUKHA
®ynxuum. O3HakoOMJIEGHHWE C  TIOHSATHEM  IIEPEMEHHON, IpuUMepaMu
MousiTHe o 3aBHCUMOCTEN  MEXJay  IlepeMeHHbIMH. (O3HakoOMJIEHHE C
nenpepeipHocTH | OHATHEM rpaduka, OMpe/eIieHue NPUHAIIC)KHOCTH TOYKH
bynKmm rpaduxky ¢Pyukuauu. OnpeneneHue 1o Qopmyse TpocTeuiei
3aBHCUMOCTH, BHJIa ee rpaduka. BeipaxxeHue no popmyiie oaHOU
NEPEMEHHOMN Yepe3 ApyTHe.
O3zHakoMIIeHHEe C ompeaeneHueM QyHKIUH, (GOPMYIUPOBAHUE
ero. Haxoxnenue oOsactu ormpeseneHusi U1 o0JIacTH 3HAYEHUN
CroijicTBa O3HakoMJIeHUE ¢ puMepamMi GyHKIIUOHAIIBHBIX 3aBUCUMOCTEN
dyHKumm. B pealbHBIX MPOIIECCaX U3 CMEXHBIX AUCIITUTUINH.
['paduueckas OSHUaKOMJ'IeHI/IeUC JIOKA3aTEILHBIMI PACCYKCHHAMH HEKOTOPBIX
uHTeprperamus | CBOHCTBE JIMHEHHONH M KBAaApaTHIHOH (I)yHKLEI/II/I,v OpoBeACHUE
Tpumeps MCCIICIOBaHNsS  JTHHEHHOMH, KyCOYHO-JINHEHHOH, JpoOHO-
dynxumonan,- | JHHEHHON 1 KBapaTHIHOM (pyHKIIHN, TOCTpOSHHE UX TPaUKOB.

HBbIX 3aBHCHMOC-
Teil B peajbHbIX
npoueccax u
SIBJICHUSIX

IToctpoenne m ureHHWe TpaduKOB HccnenoBanue
bysHKIIN.

CocraBneHue BUAOB (QPYHKIUN IO JAaHHOMY YCJIOBHUIO, pEIIECHUE
3a7a4 Ha DKCTPEMYM.

Brinonmnenue npeoOpa3zoBaHuii rpadguka QyHKIHU

pyHKIIMH.
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OGpatuble N3yuenue nonamusi obpammuot ¢pynkyuu, onpesieiecHue BUAA U
dyHKIHH nocmpoenue epaguka obpamHou @QYHKYUU, HAXOHCOEHUe ee
obnacmu onpedeneruss u ooracmu 3HadeHutl. llpuMmeHeHue
CBOMCTB (DYHKIUH TPH HCCICIOBAHUU YPAaBHECHUNW W PEHICHUU
3a7a4 HaA 3KCTPEMYM.
O3HaKOMJICHHUE C TIOHSTHEM CJIOXKHOU (PYyHKIIHU
Crenennbie, Bpruncnenue 3HadyeHWM (QYHKIMA MO 3HAYCHUIO apryMeHTa.
noKa3aTeabHbIe, OnpenesieHue  TIOJIOKEHUST TOYKA Ha rpaduke TII0 €€
norapudmuueckue| KOOP/MHATAM 1 Hao00OPOT.
- Hcnonp3oBanne CBOWCTB (YHKIIMH MJIsI CpaBHCHHS 3HAUYCHHU
Tpuronomerpuyec| CTCTICHEH 1 JI0oTapru(dMOB.

Kue PyHKIUH.
OOpaTHble TpUro

I[TocTtpoenue rpadHUKOB CTEONEHHBIX W JIOrapU(PMHUICCKUX
bysHKOHN.
Pemenne nmoka3aTebHBIX U JIOTapUPMUYECKUX YPAaBHCHHUU U

HOMeTpHYecKHe

F— HEPaABEHCTB IT0 U3BECTHBIM aJITOPUTMAM. 5 5
O3HakoMJIEHHE C IIOHSITHEM HENPEPbIBHON NEPHOANUYECKON
¢bysxkummn, QopmynupoBaHue CBOWCTB CHHYCa M KOCHHYCA,
IMOCTPOEHUE UX I'paUKOB.
O3HaKOMJICHHE C TIOHSTHEM TapMOHHUYECKHUX KojeOaHuil Hu
OpuMepaMu TIapMOHHUYECKHUX KOJICOAHMM JUIsi OIIMCaHUs
OPOIIECCOB B (GU3HUKE U JPYTHUX O00JIACTSIX 3HAHUS.
O3HakoOMJIEHHE C TIOHSITHEM pa3pbIBHON II€PUOJIUYESCKON
bysKIMH, popMyIHpOoBaHME CBOWCTB TaHT€HCA M KOTAHTE€HCA,
IMOCTPOEHUE UX I'paUKOB.
IIpumenenue CBOWCTB (QYHKOUW JIsI CpaBHEHUS 3HAYCHUH
TPUTIOHOMETPUYECKUX (PYHKIIHI, pelIeHHsI TPUTOHOMETPHUYECKUX
YPaBHECHHIM.
Ilocmpoenue cpagpuxkoe obpamuvix MPUSOHOMEMPUULECKUX
@DYHKYUL U onpedenenue no epagpuKam ux ceOUCmsa.
BeinonHenue npeoOpa3zoBaHusi rpaduKOB

HAYAJIA MATEMATHYECKOTI'O AHAJIU3A
IMocaenoBarenn | O3HAKOMIJICHHE C MNOHATHEM YHCIIOBOW IIOCIIEIOBATEIIBHOCTH,
HOCTH cnoco0aMu ee 3aJaHusl, BBIYUCIICHUSIMU €€ YJIEHOB.

Os3naxomnenue ¢ nomsmuem npeoena Nnociedo8amelbHOCHU.
O3HaKOMJIEHHE C BBIUHUCIEHHEM CYMMbI OECKOHEYHOTO
YUCJIOBOTO psijia Ha IIPUMEPE BHIUYUCIIEHUSI CYMMBbI OECKOHEYHO
yOBIBaroIIe reoMeTpuyeckoil nporpeccuu. Pemnienue 3amau Ha
npuMeHeHue ¢GopMyabl CyMMbl OECKOHEYHO YObIBarolIeH
reOMETPUYECKOU IIPOrpeccuu
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IIpousBoanasi u
ee IpUMEHEeHHe

O3HakOMJIECHHE C TMOHSITUEM MNOpou3BoAHOW. WM3yueHue wu
opmynupoBanne ee MEXaHHYECKOTO0 U TI'€OMETPUUYECKOTO
CMBICJIa, WU3yYE€HUE ajropuTMa BBIYHUCICHHUS IMPOU3BOJIHON Ha
npuMepe BBIYUCICHUS MIHOBEHHOW CKOPOCTH €W YTIJIOBOTO
KoddpunmeHTa KacaTeabHOM.

CocraBneHue ypaBHEHUS KacaTeIIbHOW B O00OIlIEeM BHUJE.

YcBoeHUue npaBUII nudpepeHIpoBaHUs, TaOIHUITBI
OPOU3BOJIHBIX DJJIEMEHTAPHBIX (YHKIIUNW, IIPUMEHCHUE IS
nuddepeHnupoBanust  (QYHKIIUH, COCTABJICHHUS YpPaBHCHUS
KacaTelbHOM. M3yueHue TeopemM O CBSI3HM CBOWCTB (PYyHKIHMH U
Opou3BOJHOM, (opmynupoBka ux. [IpoBereHuHe ¢ MOMOIIBIO
MPOU3BOJIHOM HCCaeoBaHus (PyHKIIUH, 3aJaHHONW (DOPMYIION.
VcTaHoBJIeHHWE CBSI3U CBOWCTB (PYHKIMH M IIPOU3BOJHOM MO HX
rpadukam.

IIpumenenne OpPOU3BOAHOW IS  pelIeHUsl 3agad  Ha
HaxXO0’XJICHUE HaWOOJBIIECTO, HAWMEHBIIETO 3HAUYEHUS W Ha
HaXO0XKJIEHUE dIKCTpeMyMa

IlepBooOpa3nas u
HHTErpa

O3HaKOMJICHHE C TOHSTHEM HHTErpaja ¢ T[EPBOOOPA3HOM.
N3yuyenue mpaBujia BBIYMCIIEHUS TEPBOOOPA3HON M TEOPEMBI
Hrprorona— Jleiibauna.

Pemienne 3agay Ha CBsI3b OEPBOOOpa3HON U €€ IPOU3BOJHOM,
BBIUMCJICHUE IIEPBOOOpa3HON Ul AaHHOW ¢GyHKIHU. PenieHue
3a/ja4 Ha TpUMEHEHHE UHTEeTrpajia AJisl BBIYUCICHUsS] PU3NUESCKUX
BEJIMYUH U ILIOIAACH

YPABHEHUS 1 HEPABEHCTBA

YpaBHeHus u
CHCTEMBbI
ypPaBHEHU
HepaBencrBa
U CHCTEeMBbI
HEPaBEeHCTB ¢
ABYMSI
NepeMeHHbIMU

O3HakoMJIECHWE C IPOCTECUIINMH CBEICHUSAMHU O KOPHSIX
ajreOpandyeckux  ypaBHEHUN, MOHATHUSIMH  MCCIIEHOBAHUS
YPaBHEHUN U CUCTEM YPaBHCHUI.

HN3yueHue Teopun paBHOCWIBHOCTU YPAaBHEHUN U €€ MPUMEHEHUSI.
IToBTOpEeHME 3anmcu peneHus CTaHAapTHBIX YPaBHEHUM, IPUEMOB
npeobpa3oBaHusl ypaBHEHUU JJIsi CBEACHUSI K CTaHAAPTHOMY
ypaBHeHHIO0. PenieHue panydoHanbHBIX, WpPpallMOHAJIbHBIX,
NOoKa3aTeJIbHbIX U TPUTOHOMETPHUYECKHUX YPAaBHEHUHN U CUCTEM.

Hcnonp3oBanue cBOMCTB M rpadUKOB (PYHKLIUM IJIs1 perieHus
ypaBHeHUl. IIoBTOpEeHNE OCHOBHBIX IPUEMOB PELLIEHUS] CUCTEM.

Pemenne ypaBHEeHHMH C TIpUMEHEHHEM BCEX [PHUEMOB

(pa3no>xeHUsT Ha MHOXXWUTEJIM, BBEJECHUS HOBBIX HEU3BECTHBIX,

MOJICTAaHOBKH, Ipa)ueCcKOro MeToaa).

Pemrenne cucreM ypaBHEHHII C€ TIIPUMEHEHMEM Pa3JINYHbBIX
cnocoOoB. (O3HakOMJIEHHME C OOIIMMH BOIIPOCAaMH PEIICHUS
HEPABEHCTB U UCIIOJIb30BAaHHE CBOMCTB M IpadUKOB (PYHKIIHI TpU
pELIEeHNN HEpPaBEHCTB.

Pemienne HepaBEHCTB M CHUCTEM HEPABEHCTB C NPHUMEHEHHEM
pa3IuIHBIX CIOCOOOB.

Ilpumenenne wMaTeMaTH4YECKHUX METOIAOB JJIsI  pELICHUs
coAeprKaTeNbHBIX 3aJad W3 pPa3jIM4YHbIX oOjacTedl HAyKu U
OpakTUKU. HHTepnpeTrupoBaHHE pe3yJabTaTOB C Yy4YETOM
peanbHBIX OTPAaHUYECHUM

AJIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN 1 CTATUCTUKU
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OcHoBHBIE N3ydyenue npaBuia KOMOMHATOPUKHU W IHNPHUMEHEHHE IpHU
NOHATHUS peleHnn KOMOMHATOPHBIX 3a/1a4.
KomMOuHaTopuku | Pemmenne kKoMOMHATOpPHBIX 3a7lady METOJOM Iiepedopa U MO
IIPaBUIIy YMHOXECHUSI.
O3HaKOMJIEHHE C ITOHSITUAMHU KOMOMHATOPHUKU: Pa3MEILICHUSIMU,
COUYCTAaHUSIMHM, MNE€pecTaHOBKaMU u ¢GopMyJaMHa Ui UX
BBIYUCIICHUA.
OOBsicHeHHEe W OpUMEHEHHE ((OopMysT JIsI BBIYHCIICHUS
pa3sMElIeHNUH, IIEPECTAHOBOK U COYETAaHUH IIPU PEILICHUH 3a/1a4.
O3nakomiieHue ¢ OmHomom HperoToHa u TpeyroibHukoMm Ilackans.
Pemenne mnpakTU4eCcKHUX 3aJad C HUCIOJIb30BAHHEM IOHATHU U
MpaBuUJI KOMOWMHATOPUKHU
JJIeMeHTbI HM3ydyeHune KJIIaCCHUYECKOrO OMNPENCIICHUS BEPOSITHOCTH, CBOMCTB
TEOPHH BEPOATHOCTH, TEOPEMBI O CyMME BepoOsATHOCTEU. Paccmorpenue
BEPOSATHOCTEH IIPUMEPOB BBIYUCIECHUA BEpPOATHOCTEU. Pemnienne 3amad Ha
BBIYHCJICHUE BEPOSITHOCTEN COOBITHI
IIpeacraBienne | O3HAKOMJIEHHE C MPEACTABICHUEM 4YHCJIOBBIX HAHHBIX W HX
NAHHBIX(TA0IMIBI | XaPAKTECPUCTUKAMM.
AMATPAMMBI, Pemenne npakThueckux 3ajad Ha OOpaOOTKYy YHCIOBBIX
rpaguxu) JaHHBIX, BBIYUCIICHUE UX XapaKTEPUCTUK
I'EOMETPUA
IIpsmble n DopMyIuUpOBKa U IPUBEIACHHUE [OOKA3aTECIbCTB IIPHU3HAKOB
IJIOCKOCTH B B3aMMHOI'O  PACHOJIOKEHHUSA  HOPSIMBbIX u IJIOCKOCTEMH.
NPOCTPaHCTBE PacnioznaBanue Ha 4deprekax U MOIECIIAX Pa3jIU4YHbIX CIIy4acB

B3aNUMHOTO pacroyoKeHus OPsIMbIX U ILIOCKOCTEM,
apryMeHTHUPOBaHHUE CBOUX CY>KIECHUM.

@dOopMyIUpPOBAHHUE ONPEACICHUN, TMPU3HAKOB ¢ CBOMCTB
napajuleIbHbIX u NEePHEHANKYJIISAPHBIX IJIOCKOCTEM,
JABYTPAHHBIX U JIMHEWHBIX YIJIOB.

BeinmonnHeHHE TOCTPOCHUS YTIJIOB MEXKIY MIPSIMBIMU, IIPSIMOU U
IUIOCKOCTBIO, MEXJY IUIOCKOCTAMH HO OIIMCAaHHUIO U
pacrno3HaBaHHUE UX HA MOJIEIIAX.

IIpuMeHenne NpuU3HAKOB U CBOMCTB PACIIOJIOKEHUS NPSIMbIX U
IJIOCKOCTEM IIPU PELICHUH 3a/1a4.

HN306pakeHne Ha pUCYHKaX W KOHCTPYHUPOBAHHME HaA MOJEIISAX
NEPHEHAUKYJIAPOB U HAKIOHHBIX K IUIOCKOCTH, MHPSIMBIX,
NapajuIedbHBIX  IUIOCKOCTEH, yIJIOB  MEXAYy HOpsAMOW WU
IUIOCKOCTBIO 1 OOOCHOBaHHE MOCTPOECHUS.

Pemenue 3agad Ha BBIYMCIEHHE TI'€OMETPUYECKHUX BEJINYMH.
OnuceIBaHHUE PACCTOSIHUSA OT TOYKH 10 IIOCKOCTH, OT ONPSIMOM 110
MJIOCKOCTH, MEXY IUIOCKOCTSIMH, MEXAY CKPEIIMBAIOIIUMHUCS
OPsIMBIMHU, MEX Y MPOU3BOJIBHBIMU (PUTypPaMH B TPOCTPAHCTBE.
dopmynupoBaHHME W JIOKa3bIBAHWE OCHOBHBIX TEOPEM O
paccTostHUAX (TEOpeM CYIIECTBOBAaHUS, CBOMCTBA).

N3006pakenne Ha 4epTexax W MOJAEJISAX PacCCTOSHUST U
000OCHOBaHHE CBOUX CY>KJeHHUM. OnpesieieHne U BbIUYHCICHUE
paccTosinuii B nipoctpaHcTBe. [I[pumMenenue ¢popmynn u Teopem
IJIAHUMETPUHU U1 pELICHUs 3a4a4.

O3HaKOMJIEHHE C HOHSITUEM MapajuIeIbHOIO NPOSKTHUPOBAHUS

U ero CBOMCTBaAMU. DPOpMYAupoeanue meopemvl 0 Niouaou
OPMO2OHANBbHOU NPOEKYUU MHO2OY20IbHUKA.

IIpumenenue Teopum i1 OOOCHOBAHUsSI IOCTPOCHHU U
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BBIYHCIICHUN. APryMEHTHPOBAHUE CBOUX CY’KJICHUU O B3aUMHOM
PpacIionoXKeHUH MPOCTPAHCTBEHHBIX (PUTYDP

MHuororpanHuKu

Omnucanue u XapaKTEpUCTHUKA pa3nIuYHbBIX BUJIOB|
MHOTOI'PaHHUKOB, IIEPEUYNCIICHUE UX DJIEMEHTOB U CBOMCTB.
N3006pa’keHrne MHOTOTPaHHUKOB U BBITIOJIHEHHE IOCTPOESHUS HA
U300paXKECHHUSAX U MOJIEJISIX MHOTOTPAaHHUKOB.

Brluncnenne JMHENHBIX JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOHpUrypausax, apryMEHTHPOBAHUE CBOHUX CYXICHHH.
XapakTepucTHKa W H300pa’keHUEe CEeUYCHUs, pa3eepmKu
MHO202PAHHUKOG, BBIMUCIICHUE TJIOIAJIEV TIOBEPXHOCTEM.
ITocTpoeHue npocTelInx ceueHuil Kyoa, Mpu3Mbl, MUPaMHUIbI.
IIpumenenue ¢pakTOB U CBEAECHUM U3 IJITAHUMETPHU.
O3HakoMJIEHWE C BHJaMH CHMMETpPUA B HOPOCTPAHCTBE,
dopmynupoBaHue oOmNpenaeIeHu MW CBOUCTB. XapaKTEpPUCTHUKA
CUMMETPHUHU TEJI BpPAlLlCHUsI U MHOTOI'PAHHUKOB.

IIppmeHeHne CBOMCTB CHUMMETPUM IIpH PpEUICHUM 3ajad.
Hcnonp3oBanne npuoOpEeTEHHBIX 3HAHWUM JJIs1 UCCIENOBAHUS M
MOJZIEJIMPOBAHMUSI HECJIOXHBIX 3aJ]1a4.

HN3o0pakeHne OCHOBHBIX MHOT'OIPAaHHUKOB M  BBINIOJIHEHUE
PHUCYHKOB IO YCJIOBHUSIM 3aJa4
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Teaau
MOBEPXHOCTH
BpallleHUsl

O3HakoMJIEHHE C BHJAMU TeJ BpalleHus, (opMyIUpPOBaAHUE HUX
OIIPEJICIIEHUIN U CBOMCTB.

dopmynupoBaHHE TEOPEM O CEYEHUH IIapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTUKa W HU300paXe€HHE TeJl BpallCHHUs, UX
pa3BEpPTKH, CEYEHUSI.

Pemenue 3agay Ha DOCTPOCHUE CEUYECHUU, BBIYMCICHUE NJIUH,
paccTossHUM, yrjiaoB, momanaei. [IpoBeneHune nokasaresibHBIX
paccy>XAeHuH Mpu pelIeHn U 3a1a4.

IIpuMeHeHnne CBOMCTB CHUMMETPHUH ITPU PEILICHNH 3a/1a4 Ha Tejia
BpallleHUsI, KOMOWHAIIUIO TEJI.

HN3006pakeHrne OCHOBHBIX KPYIJIBIX TE€JI U BBINOJHEHUE PUCYHKA
O YCJIOBHUIO 3a/1a4U

H3mepenus B
reoMeTpuu

O3HaKOMJIEHHE C HOHSTUSIMH ILIOINAAW U 0OBeMa, aKCHOMaMH U
cBoiicTBaMH. Pemenne 3a71a4 Ha BBEIYHCIICHUE TNIOINAJICH TTITOCKUX
(puryp ¢ nmpuMeHeHHueM COOTBETCTBYIOIIUX (opMys u GHaKTOB U3
MJIAHUMETPHUH.

HN3yyenue TteopemM O BBIYHUCICHUU OOBEMOB IPOCTPAHCTBEHHBIX
TeJ, pemIeHHE 3ajlad Ha NOpUMEHEeHHE (OpPMYJT BBIYUCICHUS
o0beMoB. HM3yuenue ¢dopmyn s BBIYHCICHUS TUIOMIAJICH
MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI Bpalll€HUSI.
O3HaKOMJIEHHE C METOJOM BBIYHCIICHHUS IUIONIAA MOBEPXHOCTU
chepnl. Pemmenure 3a1ay Ha BBIYUCIICHUE TIJIOMIAEH TOBEPXHOCTH
OPOCTPAHCTBEHHBIX TEJI

Koopaunate! u
BEKTOPBI

O3HakoOMJIGHUE C IIOHSAITUEM BeKTopa. M3ydeHue nexkapToOBOM
CUCTEMbI KOOPAMHAT B IPOCTPAHCTBE, IIOCTPOCHHUE IIO
3aJlaHHBIM KOOpJAMHATaM TOYEK M IUIOCKOCTEH, HaXOXKJICHHE
KOOpAUHAT TOYEK.

Haxoxnenue ypaBHEHHUH OKpPY>XHOCTHU, cPepbl, MIOCKOCTH.
Bperaucinenue pacCTOITHUMN MEX1y TOYKaMHU.

HN3ydeHue CBOMCTB BEKTOPHBIX BEJIWYMWH, MPABUJI Pa3JI0KCHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IMPABUII HAXOXKICHUS
KOOpAWHAT BEKTOpa B MPOCTPAHCTBE, MNpaBUJ NOEUCTBUU C
BEKTOpPaMH, 3aJaHHBIMU KOOpPJUHATAMMU.

IIpumeHnenne TeoprM NOpH pEHIeHWHW 3aaad Ha JEUCTBUA C
BeKTOpaMu. HM3yueHue cCKajigapHOIo IIPOU3BEIACHHUS BEKTOPOB,
BEKTOPHOTO YpPaBHEHUs MPsIMOU M IUIOCKOCTH. lIpummMeHeHmune
TEOPUU IIPU PELIEHUH 3a4a4 Ha JEUCTBUA C BEKTOPaMH,
KOOPJAMHATHBIA METOM, IPUMEHEHHNE BEKTOPOB JUIsI BBIYUCIICHUS]
BEJIMYMH YIJIOB U PACCTOSTHUMN.

O3HaKOMIJIEHHE C JI0KA3aTEIbCTBAMH TEOPEM CTEPEOMETPHUH O
B3aUMHOM  pPaCHOJIOKEHUM TIIPAMBIX M IUIOCKOCTEH ¢
HCIIOJIb30BAHUEM BEKTOPOB
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4. YHEBHO-METONYECKOE U MATEPUAJIBHO-
TEXHUYECKOEOBECIIEYEHMUME ITPOI'PAMMBbI YYEBHOU
JANCHUITIIIMHBI <MATEMATHUKA»

Jlnst  ocBoeHHWE  TmporpaMmbl  y4eOHOW  JUCHUILUTUHBI  «MaremaTuka» B
npodeccruoHanbHOM oOpa3zoBaTeIbHOMN OpraHu3aluu, peanuzyromiei
0o0pa3oBaTeIIbHYIO MIPOrpaMMy CPETHEro oOImIero oOpa3oBaHUs B MpeJieiiaX OCBOCHHUS
OIIOIT CIIO na 6a3e ocHOBHOro oOiero obpa3oBaHUsl, YUCOHBIM KaOWMHET HMEET
BO3MOXXHOCTh OO€CHeYUTh OOYy4YarOIIMXCs CBOOOIHBIM JIOCTynOM B MHTEpHET BO
BpeMsl yUYeOHOI O 3aHSITUS U IEPUO]] BHEYUEOHOMN NesATEJILHOCTH.

ITomemienne kabuHeTa yAOBIETBOpsEeT TpeOoBaHusiIM CaHUTAPHO-3IUAESMHO-
norudeckux npaBuil U HopmaTtuBoB (CanlluH 2.4.2 Ne 178-02) 1 ocHaIIIEeHO THTTOBBIM
o0opyIOBaHUEM, yKa3aHHBIM B HACTOSMIUX TpeOOBaHHUAX, B TOM YHCIE
CIIELIUATU3UPOBAHHON y4eOHOI MeOenblo U cpeAcTBaMH OOyYeHUs, JTOCTATOYHBIMU
JUTSI BBITIOJTHEHUST TPEOOBaHWI K YPOBHIO MTOATOTOBKHA  O0YyYarOIIUXCsI.

B kaOunHeTe mmeercsi MyJIbTUMEIUHHOE OOOpYyHdOBaHUE, TTOCPEACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEIILHOTO IMIPOoIecca MPOCMAaTPUBAIOT BU3YyAIbHYIO HH(POPMAIIHIO
10 MaTeMaTHKe, CO3Jal0T MPEe3eHTAllUN, BUAeOMaTepralibl, UHbIE  JIOKYMEHTHI.

B coctraB y4eOHO-METOIMYECKOTO M MaTepHATbHO-TEXHUYECKOTO OOecrieueHust
nporpaMMbl yaeOHOU JTUCHUIUTUHBI «MaTeMaTuka» BXOMIST:

1. MHOrogyHKIMOHAJIbHBIN KOMILJIEKC IpEnoaBaTes;
2. HarJIs,AHBIE TOCOOMUSI:

—  TaOIULEL

- KYyO;

— MPAMOYTONBHBIN MapajieNenumnesn;

— TpeyroibHas MpU3Ma;

— TpaBUIIbHAS IIECTUYTONbHAS IPU3MA;

— TpaBUIIbHAS BOCBMHUYTOJIbHAS MPU3MA;

— TpeyroJibHasi TUPaMH/I;

— TIpaBHIbHAS YETHIPEXYTOJbHAs MUPAMUA;

— YeThIpEXYrojbHas MPU3Ma;

— KOHYC;

— 1map;

— OKTasd[p;

— HKOCadIp;

— JoAeKadIp;

3. KoMmuiekT it MarHUTHOM JOCKU:

— Habop Mojenel s mpakTUYecKuX paborT;

— YHUBEpCAIbHBIN HA0Op TEOMETPUUYECKUX TEJ, BKIIIOYAs Pa3pe3HbIe;

— KJIACCHBIN IIUPKYJIb;

—  TpPaHCHOPTUD;

— Ia0JOHEL;

— MarHuTHBIA Habop uudp, OyKB U 3HAKOB;

— MAarHuTHas JOCKa C KOOPJIUHATHON CETKOM;

— mnpubop «Hucnaoas oCb».
4. >KpaHHO-3BYKOBBIEC TTOCOOUSI;
5. KOMIUIEKT TEXHHYECKOW JOKyMEHTaluuh, B TOM 4YHCJE IaclopTa Ha CpeJcTBa
o0y4deHus1, HHCTPYKIIUU 1O UX UCIOJB30BAHUIO U TEXHUKE O€30MaCHOCTH;
6. OubnuoTeyHbIt QOH/T:
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OCHOBHAJ JIMTEPATYPA

1.AnreOpa u Hauana mareMatudeckoro ananmsa. 10-11 kiaccel. (0a30BbIi U yriyOIeHHBIN
ypoBHM) Arumos A.lll., Konseun FO.M. u op. — M.: IlpocBemenue, 2016. - 464 c.
2.MareMaTtuka. DJIE€MEHTHI BhICIIEH MaTeMaTuku: yaeOHuk: B 2 1. T. 2 / B.B. bapaymkun, A.A.
[Mpoxodre. — M.: KYPC, HUI] UHD®PA-M, 2018. — 368 c.

3.bammvakoB M. 1. MaremaTtuka. Y4eOHUK, HAYaIBHOE U CpEIHEES
npodeccuonaabHOe oOpa3zoBanue.— M.: Akagemusi, 2016. — 256c¢.

JOITOJIHUTEJIbBHA A JIMTEPATYPA

1. ®depepanpblii 3ak0oH oT 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHuu B
Poccuiickoii @enepanmmny». lIpukaz MuHHCTEepcTBa OOpazoBaHusi U Hayku P® ot
17.05.2012 Ne 413 «OO6 yrBepxaeHun ¢eaepaabHOTO TOCYIapCTBEHHOTO
o0pa3oBaTEIbHOIO CTaHAapTa cpeaHero (MoJHOTro) o0IIero oOpa3oBaHUS.

2. Ilpuka3z MunucrtepctBa obpaszoBanusi 1 Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMM wu3MeHeHuil B IIpukaz MwuHuHcTepcTBa O0Opa3oBaHUsI HW  HayKU
Poccuiickoii @enepanun ot 17.05.2012 Ne 413 «*“O0 yTBepkaeHuu ¢eaepaabHOro
rocyJapCTBEHHOIrO 00pa30BaTeIbHOIO CTaHJAapTa cpeaHero (IMoJaHOro) oOIero
obGpa3oBaHus».

3. Ilucemo JlemapramMeHTa roCyJapCTBEHHOW MNOJHUTUKH B cdepe moAroTOBKU
pabounx kaapoB u JI1O MwunaucrepcTtBa obpaszoBanust u Hayku PD ot 17.03.2015
Ne 06-259 «PexoMeHaanu 110 OpraHU3allUU TIOJIYYSCHHS CPEIHETro OOIIero
oOpa3oBaHHUsI B TIIpeJiejlax OCBOEHHsI OOpa30BaTebHBIX MPOTrpPaMM CPEIHETO
npogeccuoHaIbHOTO OOpa3oBaHusI Ha Oa3e OCHOBHOIO OOIIEro oOpa3oBaHUS C
ydeToM  TpeOoBaHMU  (eliepaliIbHBIX  T'OCYJAapCTBEHHBIX  00Opa30BaTEIILHBIX
CTaHAAPTOB H  TMOJy4yaeMoM mpodeccur WM  CHEUHAJIBHOCTH  CPEJIHEro
npodeccuoHaIbHOTO 00pa30BaAHUS.
4. MaremaTHKa B IpuMepax M 3agavax st noarotoBku Kk EI'D u moctymnennto B BY3: Yuebnoe
nocobue / Aumenés JI.T. - 2-e uzn., nom. - M.: ByzoBckwuit yueonuk, HUL] UHOPA-M, 2016.
5. Anrebpa u Hau. Mat. aHanu3a. 10-11kiu._Anumo LI.A. u ap  3-e u3n. - M.: IIpocemienue,
2016. - 464 c.
6. ['eometpun 3a 10-11 kiacc - aBTOpsl ATaHacsH, byTy3os, Kagomues, Kucenesa, MosHsk - 2015 .,
255 c.
7. bammvakoB M. M. MaremaTuka: KH. JJIsl yYUTEIsi: MeTo 1. TTocooue 10 kimacc. —
M., 2008.
8. bammmakos M. 1. Maremaruka. COOpHHK 3a;1a4 TPOPHUITEHOU
HanpasJIeHHOCTU.— M., 2012.

NMHTEPHET-PECYPCbI

1. www. fcior. edu. ru (MudopMallMoOHHBIE, TPEHUPOBOUYHBIE U KOHTPOJBHBIC
MaTepHasbl).

2. www. school-collection. edu. ru (Eaunast kosutekinu mudpoBbIx 00pa3oBaTeIbHBIX
pecypcoB).

3. https://ege.yandex.ru/mathematics/

4. http://alexlarin.net/egel5.html

5. http://www.fipi.ru/

6. http://znanium.com
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TACIATLITAHBI

OOpazoBatenbHOE YUpexACHUE, peau3ylollee IMOATOTOBKY IO Y4eOHOH IUCIHILIMHE,
o0ecrieurBaeT OpraHU3aIUI0 U TPOBEACHUE MPOMEKYTOUYHON aTTECTAIllMM W TEKYIIETO KOHTPOJIS
WHUBUAYAIBHBIX 00pa30BaTEIbHBIX JOCTIXKEHUN 00y4JaroluXCcsl - 3HaHUN, YMEHUN, KOMIETSHIIUN
U YHUBEPCAJIbHBIX YYEOHBIX JIEHCTBUM.

KonTposib ¥ omeHka pe3yabTaTOB  OCBOCHMS  JUCIHMIUIUHBI  OCYILECTBIISETCS
mpernojaBaTesieM B TPOIECCe IMPOBEACHUS MPAKTUYECKUX 3aHATHA M J1a00paToOpHBIX padoT,
TECTUPOBAHUS, a TaKXe BBINOJIHEHUS OOYYaOIIMMHUCA WHIWBUIYaIbHBIX 3aJaHUM, MPOEKTOB,
HCCJICIOBAHUM.

OOyuenue o y4yeOHOM AMCIUILIMHE 3aBEpIIAeTCs aTTecTanyeil B hopMe sK3aMeHa.

@opMBI M METOABl MPOMEKYTOYHON aTTeCTallUd M TEKYIIEro KOHTPOJIS MO y4eOHOMH
TUCHUIUIMHE pa3pabaThIBalOTCS 00pa30BaTEIbHBIM YUPEKICHHEM U JOBOJISATCS [0 CBEICHUS
oOyJaromuxcs He MO3AHEe ABYX MECSIIEB OT Havajaa O0ydeHHUs.

JlJig TpOMeXyTOYHOM aTTecTalliy U TEKYIIEero KOHTPOJS 00pa30BaTeIbHBIM yUPEKICHHEM
cozmarotcest Gpouas! onieHOUHBIX cpencts (POC).

®OC BrIIOYAIOT B ce0s MeAarornyeckue KOHTPOJIbHO-U3MEPUTENbHBIE MaTepuabl,
MpeHA3HAYCHHBIC MJI OINPEACIICHUS COOTBETCTBHS (MM HECOOTBETCTBHS) WHIWBHYyaTbHBIX
00pa3oBaTeNbHbIX JOCTH)KEHUN OCHOBHBIM MOKA3aTeNsM Pe3yIbTaTOB MOJITOTOBKH.

Onenka pe3yabTaTOB OCBOCHHUS y4eOHOW JUCHMIUIMHBI MPOBOAMTCS HA  JTare
MIPOMEXYTOUHOI aTTeCTaIluy 0 CyMME OLIEHOK 32 KOHTPOJIbHBIEC TOUKH.

OreHKa OCYIIECTBISICTCS 1O Pa3paOOTaHHBIM KPHUTEPHUSM B Oauiax B COOTBETCTBHH  C
YHUBEPCAIBHOM IIKAJION OLICHUBAHUS.

yHI/IBepcaJ'IBHa}I IIKajJa OOCHHUBaHUA

KauecTBeHHasl olleHKA HHAUBUAYAJIBHBIX

IIpoueHT pe3yibTaTUBHOCTH 0o0pa3oBaTeIbHbIX JOCTHKCHH I
(mpaBHILHBIX OTBETOB) oas .
BepOaJIbHBIN aHAJIOT
(oT™MeTKA)
91 -100 5 OTJIMYHO
81-90 4 XOpOIIO
51-80 3 YJIOBJIETBOPUTEIBHO
meHee 51 2 HE YJIOBJIETBOPUTEITHHO
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5.1 ®opMbI 1 MeTOIbI KOHTPOJISI M OIIeHKHA OCBOEHHBIX YMEHUH M YCBOCHHbIX 3HAHUH

Pa3nen (Tema) yueOHOM Pe3yabTaThl 00y4yeHust dopmupyembie ®opmMbI U METOAbI KOHTPOJISI U OLIEHKH
JUCIHUILINHDI (0CBOEHHBbIE YMEHHSI, YCBOCHHbIE 3HAHWS) Ok u YY]{ pe3yJabTaToB 00y4eHHsI
[Ipaktuueckoe 3ansitue Ne 1
. Pemrennie 3agau Ha 3aKkpeIUiceHUAE 3HAHUN U
Paznen 1 3HaTh/yMeTh: OK1 nuuHOCTHBIE A P

Ienbie n pammonanbHbie yncia. JlelicTBUTEIbHBIC

YMEHHI 110 MpeoOpa30BaHUI0 BRIPAKCHHUIH,

E;iil?ne TMOHATHSA O qucia. I lpubausicentvle BbIYUCTCHUSL. Zz,hf[oonpeﬂeneHHe) coAeprKalIuX paJuKalibl ¥ CTEIIEHU
Komnnexcnvie uucaa. (muceMenHas Gpopma).
[TpoBepounas pabora Nel
Paznen 2 3HaTh/yMeTh:
KopHu, crenenn, * HAXOJWTh 3HAYEHHUE KOPHS HATYPAILHOM OK 2 [TpakTrueckoe 3ansTue Ne 2,3
Jorapudmel. CTCIICHU, CTCIICHU C PAlIMOHAJIBHBIM [10KA3aTCIIEM, | peryisiTUBHBIC [IpeobpazoBanue BhIpaKEHUM,
norapudma, UCTIOIB3YS npu HEOoOX0IMMOCTH YV CONEPIKAIMX PALUKAIbl M CTEIICHH.
g‘;::lfgg;eﬁ;‘xzg’gg?ﬁ;‘*ﬁp:ﬁfijﬁg?” LeNenonaranue, (opmupoBanre yMeHwuii pemenus
pacueTax: OK 4 J'IOl"apI/I(bME/I‘{eCKI/IX Y TOKa3aTeNbHBIX
* IPOBOJUTH MO U3BECTHBIM (HOpMYyJIaM U TTOSHABATC/ILHBIC YPaBHCHHH.
MpaBHIIAM TIPEOOPA30BAHNS GYKBEHHBIX (obmey4yeOHbIe), PazpaboTaHbl KpUTEPHH OLIEHUBAHUS
BBIPAKCHHH, BKIIFOUAIOIIIX CTCIICHH, OK 5 BBITIOJTHEHUS TIPAKTUYECKUX Pa0OT.
pasuKaibl, J0rapu@Msl; KOMMYHUKaTHUBHBIE IIpoBepounas pabota Ne2
* BBIYUCJIATHh 3HAUYECHUS YUCIOBBIX U Yva [IuceMenHas pabora: pa3BUTHE YMEHUI
OyKBEHHBIX BBIDAKEHHMH, OCYIIECTBIISAS (ucmonp30BaHME peleHns 3aja4d pa3Hoi CI0XKHOCTH (TpU
HEOOXOMMbI€ TTOJICTAHOBKH U UKT) YPOBHSL.)
npeoOpa3oBaHus; HalpasjieHa Ha CHCTEMATH3ALIHIO,
. I/IC1'IOJIBSOBaTBUHpI/IO6p6TeHHBIe SHAHWA M yMEHNA 3aKpeTIeH e, HaX0KIeHNe HOBBIX 3HAHMIL.
B [IPAKTUYECKOMN /1€ T€TbHOCTU U MTOBCETHEBHOM
JKM3HHU JJIsI IPAKTUYECKUX PACUETOB.
Pazoen 3 3HaTh/yMETh: OK 2 [IpakTuueckoe 3anarue Ne 4
IIpsiMble U IVIOCKOCTH B | * Paclo3HaBaTh Ha YEPTEKAX U MOJCIIAX peryisiTUBHbIE Pa3zpaboranbl kpuTeprn OIICHUBAHUS 110
MPOCTPAHCTBE. IPOCTPAHCTBEHHbIC (hOPMBI; COOTHOCHTH YV TEKYIIEMY KOHTPOJIIO.
TPEXMEpHbIE O0BEKTBI C UX OMHCAHUAMY, (maHupoaHue), Metonuka — TemusTkunoir O.B.
* ONKCHIBATH B3AMMHOE PACTIOJIOKEHHE TPAMBIX 1 OK 4 TTpoBepounas paGora Ne3
g;;;i%f:ﬁ; ;%ﬁgiig;i;gﬁ;}gemﬂp%aﬁ CBOM | osHaBatenbHbIe AHanu3 pe3yabTaToB SBoeﬁ MPAKTUYECKOU
« AHATH3MPOBATH B MPOCTEHIIIHX CITYYAsX (;tortueckue), paboThl o H3ydaeMoi TeMe (pediercus
B3aMMHOE PACIIOJIOXKeHHe 00BeKToB B poctparctae; | OK S CBOCH JeATETbHOCTH)
. I/1306pa>KaTB OCHOBHBIC MHOT'OI'PaHHUKU U KOMMYHHKAaTHBHBIC MOI[eJ'H/IpOBaHI/Ie MOJCIIM MHOT'OT'paHHHUKa




KpYIJIbIE TENIA,
MOJHATH YEPTEXKU IO YCIOBHAM 3a]1a4;
* CTPOWTH MPOCTEHIITNE CEUCHHS Ky0Oa, TPU3MBI,
MTAPaMU/IBI
* HCIIOJIb30BATh IIPH PEIICHUN
CTEPEOMETPUYCCKUX 3a/1a4
MJIaHUMETpUYECKHUE (DaKThI U METOIBI;
* MPOBOJUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJIC
pelIeHus 3a/1a4.

VYVY]I (mocraHoBKa
BOIIPOCOB)

OK 6 1M4HOCTHBIE
(HpaBCTBEHHO-
3THUYECKOE
OLICHUBAHUE)

Pazoen 4 3HaTh/yMETh: OK 1 nuunoCcTHBIE [TpakTrueckoe 3anstue Ne 5
KomOunaropuka * pemiaTh MpOCTeUIIe KOMOMHATOPHBIE 3a0a91 VYV (motuBamusi | Pemenue cutyalimoHHBIX 3a/1a4.
MCTOIOM K YUEHHUIO), Pa3paboranbl kpuTepun OIICHUBAHUS
nepebopa, a TaKKe ¢ UCIOJIb30BAHUEM U3BECTHBIX | OK 3 BBITIOJIHEHNS IPAKTHYECKUX PabOT.
opmyur; . peryJisaTUBHbIE Metomnka — Temusarkunon O.B.
. ]%BI‘H/I(E’J'IHTL B IIPOCTEHINNX CITyYasxX BEPOSTHOCTH VY TIposepounas pabora Ned
coObITUI
HA OCHOBE TIOZICUETA YHCIIA HCXOJIOB, ( xoppekIus), PazpaboTanbl KpuTepHU# OlEHUBAHUS
* HCIIONIB30BaTh IIPUOOPETEHHBIE 3BaHNUs U YMEHHUS OK 2 BBIITOTHCHIS POBCPOTHBIX pabor.
B [IPAKTHYECKOI AESTENbHOCTH 1 [IOBCEIHEBHOM pErylsaTUBHbBIE dopMuUpoBaHUE YMEHUH BBHIMOTHEHHUS
KU3HH JUIS aHAIIM32 PEATHHBIX YUCIOBBIX VV ]I (ouenka) TEKCTOBBIX 3a/1a4.
JIAaHHBIX, TTPEJICTABICHHBIX OK 4
B BHJIC IHarpaMm, rpaduKoB, aHaM3a IMO3HaBaTEIbHBIC
I/IH(i)OpMaHI/II/I CTaTUCTUYCCKOI'0 XapaKkTepa. (3HaKOB0'
CHMBOJIMYECKHE
Pazoen 5 3HaTh/yMETh: OK 1 nuuHOCTHEIE [IpakTuueckoe 3ansarue Ne 6
Koopaunartsl u * JICKapTOBBI KOOPJIMHATHI B YV 3aKperuieHre U CUCTeMaTH3alus
BEKTOPbI IIPOCTPAHCTBE; (camoompesneneHue | TEOPETUUECKUX 3HAHUU IO TEME.
 (opmyIa pacCTOSHUS MEXKIY ABYMS TOUKAMU, ), Pa3paboTaHbl KPUTEPUH OLIEHKH
* ypaBHEHHUS cephl M TUIOCKOCTH; OK 2 6
 (opmyIta pacCTOSTHHUSA. OT TOYKHU JI0 TUIOCKOCTH; BBIMOHCHHA TIPAKTHHCCKUX PAOOT.
« MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, pETYIATUBHBIE Meronuka — Temuarkunoit O.B.
CJIO)KEHHE BEKTOPOB ¥ YMHOKEHHUE BEKTOPA HA YVY/I (Bonesas [Iposepounas pabora Ne5
9HUCIIO; CaMOPETYJISAIIHS Pazpaborana mpoBepouHas paboTa Ha
* Yo MEXIy BEKTOPAMH, CKATIIPHOC OK 4 pa3IMYHbIE YPOBHHU CIIOKHOCTH.
IIPOU3BEIICHNE B-B. . MO3HaBaTEIbHBIE Pa3paboTaHbl KPUTEPUU OLIEHKH
* us0Gpaxarh Ha KOOPAMHATHOM TIIOCKOCTH, (mokaszarenscTBO), | Meronuka — Temustkunoit O.B.
MHOXECTBA PELICHUN MTPOCTEHIIUX YpaBHEHUN U
HEPaBEHCTB; OK'5
* pemaTh IIaHUMETpHYECKHE U MpocTeimue KOMMYHHKATHBHBIC
CTEpPEOMETPUUCCKHE 3a/1aUM HAa HAXOXKICHUE YV

33




reoOMeTPUUYECKHX BEIWYHUH (IUIHH, (ucmonb30BaHUE
yTI0B, IUIomaaei, 00beMoB). UKT)
Pazoen 6 3HaTh/yMETh: OK 1 nuunocTHBIE [TpakTuueckoe 3anstue Ne 7
OCHOBBI * OIpEJICJICHUE CUHYCA, KOCUHYCA, TAHT€HCA, YV 3aKperuieHue TEOPETUUECKUX 3HAHUM 110
TPUTOHOMETPHH KOTaHI'CHCA IIPOU3BOJIBHOIO YIJIa; (cMmbICIIOOOpa30BaH | TEME.
* (opMyIBI IPUBEACHHUS; CHHYC, KOCHHYC U ue), PazpaboTanbl KpUTEPHH OLIEHKU
TAaHICHC CyMMBI 1 PASHOCTH 1BYX YIJIOB, CHHYC, OK 2 BBITIOJITHCHHS IPAKTUYECKUX padOT.
KOCHHYC JBONHOTO YI1a; (OpMyIIbl HONOBHHHOIO pPETYIATUBHBIE Metonuka — Temusarkunoir O.B
yria. [IpeoOpazoBaHust CyMMBI .
. YV [IpakTuueckoe 3ansatue Ne 8
TPUTOHOMETPHUECKUX (DYHKIIMHA B IPOU3BEACHUE U -
MIPOU3BEICHUS B CYMMY’ OK 4 3akperieHue yMeHuil npu pemenun
* IpOCTEHiIie TPHTOHOMETPUYCCKHE YPABHCHHMSE MI03HABATEJIbHbIE BApUATUBHBIX 33]1a4 U YIPOKHEHUI.
* ApPKCUHYC, APKKOCUHYC, apKTAHT€HC YUCIIA. (obmeyuebHbIE), [IpoBepounas padbora Ne6
* IPOBOJIUTH 110 U3BECTHHIM (hopMyiam npeodpazo- | OK 6 Pa3paboranbl kpuTepun OlICHUBAHUS 110
BaHMsA OYKBEHHbBIX BBIDOKEHUH, BKIIOUAIOIIMX KOMMYHHUKATUBHBIC | TCKYILIEMY KOHTPOJIIO, BBINOJHACMBIX
CTCTICHH, PAIUKAIIBI, JTOTapu(MHUIECKUE U VY IPaKTHYECKUX PaboT.
TPUIOHOMETPUHYECKHE BYHKIH. (ucnonb3oBaHue PeduiekcuBHBIN aHaN3
HKT) pohecCHOHANBHBIX YMEHUN
Pa3zoen 7 3HaTh/yMETh: OK 2 VY cTHBIE ONPOCHI.
DyHKUMHU U TpaduKH * OnpeAensaTh 3HaUeHHe (QYHKIMHU 0 3HAUEHUIO pEryIsITUBHBIE [IpakTuueckoe 3anstue Ne 9.
aprymMeHTa IpH pa3InyHbIX CIIoco0ax 3amaHus YV PazpaboTtanbl kpuTepun OIEeHUBAHUS TI0
GbyHKIIY; (TpOTrHO3MpPOBaHKE | TEKYIIEMY KOHTPOJIO, BBITOTHSAEMBIX
* CTPOUTH rpaduKu U3YUCHHBIX (PyHKIUNT; ) MPaKTHYECKUX padoT.
* ONHUCHIBATH IO 'padMKy U B MPOCTEHIINX CiIydasix 1o | OK 4 KonrponbHas pa6ora Nel
bopmyze . . MO3HABaTEIbHBIE KourposnbHas pabora B hpopmare ETD
MOBEJICHUE U CBOMCTBA (PYHKIINIA, HAXOAUTH 1O 6 ‘{e6HLIe)
epaghuxy (PpyHKIIMM HAaUOONbIINE U HAUMEHbBIITHE (0bwey ’
3HAYCHUS, OK'5
* peuiaTh ypaBHEHHUS, IPOCTEUIIINE CUCTEMBI KOMMYHHKATHBHBIC
YpaBHEHUM, UCIIOJIL3YsI CBOMCTBA DYHKIIUN U VAR
X TpaduKoOB; (nmanupoBaHue)
* HCIIOJIb30BaTh MPUOOPETESHHBIC 3HAHUS U OK 6 pa6ora B
YMEHUS B MPAKTHYECKOMN JIESITEIIHHOCTH U KOMaHIE

TTOBCEIHEBHOM KU3HH JJIsI OTTUCAHUS C
TMTOMOIIBIO (DYHKITUM Pa3]IMYHBIX 3aBUCUMOCTEH,
MPEACTAaBIICHUS X Tpaduuecku,
HHTEPIPETAINH TPadUKOB.

Pa3zoen 8
I'eomeTpuueckue Tena

3HaTh/yMETh:
¢ pacrio3HaBaTh Ha YCPTCKAX U MOACIAX

OK 1 anyHOCTHEIE
VYV

[Tpaktrueckoe 3anstue Ne 10.
ITpoBepounas pabota Ne7.
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MPOCTPAHCTBEHHBIE POPMBI; COOTHOCHTH
TPEXMEPHBIC O6'BEKTBI C UX OITMCAaHUsIMH, U30-
OpakeHHUSAMU;

¢ OIKUCBIBATH B3aMMHOC€ PACIIOJIO0XKECHHUE IIPAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE, apTYMEHTHPOBATH CBOU
CYXIEHHS 00 3TOM paCIOJIOKCHNH;

* aHAJU3WUPOBATH B MPOCTECHINX CIydasx
B3aMMHOE PACIOJI0KEHUE 0OBEKTOB B IIPOCTPAHCTBE;

° I/I306pa)KaTL OCHOBHBIC MHOTOT'PaHHUKHU U
KPYTJBIC TEJA,; BRIIIOJIHATE YEPTECKU 110 YCIOBHUAM
3a7a4;

* CTPOHTH MPOCTECHINHE CeUCHHA Ky0a, MMPU3MEI,

InUpaMHUuIbI;
* pemaTh INIAHUMETPUYCCKUE U TIPOCTCHIINE
CTCPEOMETPUUCCKHE 3aJaud Ha HaXOXXICHHUE
reOMETPUYCCKUX BEIMYUH (IJIHH, YIJIOB,
IIomanaei, 00beMoB);
* MCIOJb30BaTh IPH PEIICHUU
CTCPEOMETPHUUCCKHUX 3a7a4 INITAaHUMETPUUYCCKHUE
(haKTBl U METO/IBI;
* MPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHUS B
XO0JIe peIIeHHS 3a/1a4;
* HCIIOJIb30BaTh NMPUOOPETEHHBIC 3HAHUS U
YMEHHS B TPAKTUYCCKOU JACATCIHBHOCTH H
MMOBCEIHEBHON KU3HH I
vccie0BaHus (MOJICITMPOBAHMS ) HECI0KHBIX
MPAKTUYECKUX CUTYaI[Mi Ha OCHOBE M3YYECHHBIX
dbopMys U CBOUCTB duUryp.

(camoormpenenenue
),

OK 2
pETyJISATUBHbBIE
YV

OK 5
KOMMYHHKATHBHBIC
Yy
(ucnonp30BaHUE
HKT)

OK 6

(o dexTuBHOE
oO1ieHue ¢
KOJIJIETaMH)

JuddepennmpoBanHas nmpoBepoyHas
paborta
CucremaTu3zanus TeOpeTHYECKOTO
MaTepuasna B TAOIHIIBI U CXEMBI.
Marematnuyecknii JUKTAHT.
Pa3zpaboranbl kpuTeprn OIICHUBAHUS 110
TEKyIIeMY KOHTPOJIIO.

Pazoen 9

3HaTh/yMETh:

OK 1 nnyrOCTHBIE

[TpakTaeckoe 3ansTre Ne 11,12

Havaja maTemaTudec - | * Ipou3BoaHas QyHKINH, €€ PU3NISCKUN U YV I 3akperieHue YMEHUM 10 JaHHOU TeMe ¢
KOI'0 aHAJIN3a T€OMETPUYECKHUI CMBICI; (HpaBCTBEHHO- ITOMOIIBIO JJIEKTPOHHBIX 3a/1aHUM.
* YpaBHEHHE KacaTeIIbHOM; ITUYECKOE Mertonuka onieHku — kputepun EI'D
* IPOU3BO/IHASL CYMMBI, Pa3HOCTH, IPOU3BE/ICHUS, | OLICHUBAHUE), [IpoBepounas padora Ne§
Y4aCTHOT'0, OCHOBHBIX 3JIEMEHTapHBIX (PYHKILUH; OK 2 Pemenue BapuaTUBHBIX YIIpa)KHEHNUH Ha
* IPUMEHEHHUE POU3BOIHOMN K NCCIEA0BAHUIO peryiasTUBHbBIE pediexcuto
(GYyHKLIUH ¥ TOCTPOEHUIO IPahUKOB; YV ]I (BoneBas IMucemennas pabora B popmate EI'D
* mepBooOpazHasi, hopmysna Hetorona-Jleitoauna, CaMOpPETYJISAIHS
IIPUMEHEHUE ITPOU3BOJHON U MHTErpajia Ipu OK 4
pELICHUH IPUKIaJAHbIX 3a7a4; [I03HABATEJIbHBIE
* BRIYHCIISATh MPOU3BOJHBIE U TEPBOOOpa3HBIC (obmieyueOHbIC),
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3JIEMEHTAPHBIX (DYHKIIUI, UCTIOJIB3YS OK

CHPABOYHbIC MaTEPHAIIBL; 6(3bdexTHBHOE

* UCCJIEN0BATh B MPOCTEUIINX CIIydasix OGIIEHHE C

(GYHKIIMM HAa MOHOTOHHOCTB, HAXOJIUTh

HanOOJIbIIME U HAUMEHbIIINE 3HAUCHUS PYKOBOJICTBOM)

GbyHKUIUH, CTPOUTHh T'paUKU MHOTOYJICHOB U OK 11

MPOCTEUIINX PALIMOHATBHBIX DYHKIUH C

HCIIOJIb30BaHUEM allapara MaTeMaTHYECKOTO

aHau3a;

* BBIYMCJIATH B IPOCTEUIINX CAydasX IIOLIAIN

C MCMOJb30BaHUEM NIEPBOOOPA3HOM.
Pazoen 10 3HaTh/yMETh: OK 4 [IpakTuueckoe 3anarue Nel3
HuTerpas u ero  nepBooOpasHas, popmyna Herorona-JIeiiOHuIa, | mo3HaBaTEIbHBIC 3akperieHue YMEHUM 10 JaHHOU TeMe
NpPUMEHEeHHUH e MIPUMEHEHUE NMPOU3BOJHON U UHTErpajia Mpu (obmeyuebHbIC), Meroauka oneHku — kputepuu EI'D

pelIeHUH PUKJIAIHBIX 3a7a4; OK 5 [IpoBepounas padbora Ne9

* BBIYHUCIIATH TIPOU3BOAHBIC M epBOOOPA3HBIE | KOMMYHUKATHBHBIE | PellleHre BapMaTUBHBIX yIPAKHEHHIA.

JNIEMEHTAPHBIX (BYHKIHH, HCTIOIb3Y s YY1 Pa3paboTaHbl KpUTEPUU OLICHUBAHUS 110

CHpaBOHHbIC MAaTCPHAIIBL, (ucmonb30oBaHUEe TEKYILEMY KOHTPOJIO, BBIIOJIHIEMBIX

* UCCJIEN0BATh B MPOCTEUIINX CIIydasix VIKT) pabor

(GYHKIIMM Ha MOHOTOHHOCTH, HAXOJIUTh OK 9.10 )

b

HanOOJIbIIINE U HAUMEHbBIITNE 3HAUCHUS
(GbyHKIUH, CTPOUTHh TpaUKH MHOTOYIICHOB U
MPOCTEUIIUX PAIMOHATBHBIX (DYHKITHH C
HCIIOJIb30BaHUEM ariapaTa MaTeMaTHYE€CKOTO
aHaIn3a;

BBIYUCIISTH B IPOCTEUIINX CIIydasiX MIOMIAAN C

MCITOJIb30BaHUEM IIEPBOOOPA3HOM.

Pazoen 11
HN3mepenus B
reoMeTpuH

3HaTh/yMeTh:

* roHsATHE 00 00BEME TEella, OTH. 00HLEMOB
[MOJOOHBIX TE,

* popMybl 00beMa Ky0a, IPSIMOYTOJIBHOTO
napasuieNienuneia, Ipu3Mbl, IUIUHAPA, THPAMUIBIL,
KOHYCa,

* (hopmyIIBI TUTOIIAIM TOBEPXHOCTEN IIMIIMHIPA,
KOHYCa,

* (hopMyIbl 0OBEMA IIapa U TUIOIIAAb ChEpHI;

* pacro3HaBaTh Ha YEPTEKAX U MOJEISIX
IPOCTPAHCTBEHHBIE (hOPMBI; COOTHOCUTD

TPEXMEPHBIC OOBEKTHI C UX OITUCAHUSIMH,
M300PKCHHUSIMU;

OK 1 TUYHOCTHEIE
YV
(camoompeneneHue
)

OK 2
perysTHBHbBIC
VV ]

OK 4
NO3HAaBaTelIbLHBIC
(oOmeyueOHsbIe),
OK 5
KOMMYHUKATHUBHBIE

[IpakTuueckoe 3ansaTre Neld
3akperyieHre TeOpeTUIeCKNX 3HAHUN U
CUCTEMATH3alMs 110 TEME.

Pa3paboranbl kKpuTepuu OLIEHKU
BBINOJIHEHUS IPAKTHUECKUX PadoT.
Metonnka — Temuasarkuaon O.B.
ITpoBepounas pabota Nel0
Pemenne MareMaTHUECKHX TPEHAKEPOB.
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* OIMHKCHIBATh B3aHUMHOE PACIIOIOKEHHE TIPSIMBIX U
IJIOCKOCTEH B ITPOCTPAHCTBE, apryMEHTHPOBATH CBOM
CYKIIEHHUS 00 STOM PaCIIOIOKCHHH;

* aHAJIM3UPOBATh B MPOCTEHIINX CITydasX B3aMMHOE
pacIoyIo’KeHNEe 0OBEKTOB B IIPOCTPAHCTBE;

* U300paXkaTh OCHOBHBIC MHOTOTPAHHHKHU U
KPYIJIbIE TEJIa; BBIIOIHAT YSPTEXKH 10 YCIIOBUAM
3a1a4;

* CTPOUTH MPOCTEUIIINE CEUCHUS Ky0a, IPU3MBIL,
MHAPaMHUIBI;

* pelaTh INIAHUMETPHYECKHE M IIPOCTEHIIINE
CTEPEOMETPUYCCKUE 3aJa4d Ha HaXOXKIECHHE
FCOMETPUYECKHMX BEIMYUH (IJIMH,

YTJIOB, IIOMIAACH, 00BEMOB);

* HCITIOJIB30BaTh MPU PELICHUU CTEPEOMETPHUECKHIX
3a/1a4 MIAaHUMETPUYECKHE (PaKThl © METOIBL;

* IIPOBOJIMTH JOKA3aTebHBIC PACCYKICHHUS B XOIE
pellenys 3a1ad; KCI0JIb30BaTh MPHOOPETEHHBIE
3BaHUS M YMEHHUS B IIPAKTUUECKON AEITEILHOCTH U
MTOBCEHEBHOM JKU3HU:

* TS KCCIieIOBaHMsl (MOACITUPOBAHUS ) HECTIOKHBIX
MPAKTUYCECKUX CUTYAIMH Ha OCHOBE M3y4YCHHBIX
(dhopMys1 U CBOMCTB (UTYD;

* BBIYHCJICHUS 00BEMOB U TUIOIIAJIEH TTOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEN MPH PEIICHUH
MPAKTHYECKHUX 3aj1a4, UCTIOIb3YS IMPH
HEOOXOMMOCTH CIPABOYHUKHU M BEIYMCITUTEIILHBIC
YCTPOWCTBA.

Yy
(ucnonb3oBaHUe
HKT)
OK 8

Pazoen 12
Teopust BeposiTHOCTEH

3HaTh/yMETh:

* TaONUYHOE U TpaduuecKoe MpeCTaBICHUE
JTAHHBIX;

* 3JIEMEHTapHBIE U CIOKHBIE COOBITHS;

* BEpOSITHOCTb CYMMBbI HECOBMECTHBIX COOBITHIH,
BEPOSTHOCTH ITPOTHBOIIOJIOKHOTO COOBITHS.

* pemaTh NpocTenime KOMOMHATOPHBIE
3aJa4M METOJ0M Iepebdopa, a TaKKe ¢
UCIT0JIb30BAaHMEM U3BECTHBIX (HOPMYIT;

* BBIYUCIIATH B IPOCTEUIINX CIydasiX
BEPOSTHOCTH COOBITHI Ha OCHOBE IMOJICUETA
qHCcIia UCXOOB;

* UCMOJb30BaTh MPUOOPETCHHbIC 3HAHUS U
YMEHUS B PAKTUYECKOM AeSITETLHOCTH U

OK 1 nu4HOCTHBIE
YV I
(obecmieuenue
CaMOCTOSATENIbHOTO
JUYHOCTHOTO
BbIOOpA),

OK 2
pEryNIATUBHbBIE
YV (KoHTpOIIH)
OK 3
pETyISATUBHbBIE

%

VY CTHBIE ONPOCHL.

[IpakTnueckoe 3anarue Nel5
[TpoBepounas padora Nell
TecToBble 3a1aHus 1O TEME.
Pemrenne 3amanmii oH-naitH
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MMOBCEAHEBHOM )KU3HHU IJIs1 aHaIn3a
pealIbHBIX YUCIOBBIX JaHHBIX,
MPEICTAaBJICHHBIX B BHAC AUATPaAMM,

(Tutarupoanue)
OK 5

penieHus 3a/1a49 u3 00J1acTe HayK! U MPAaKTHUKH,
HHTEPIIpeTaIrs pe3yabTaTa, y4eT peabHbIX
OTpaHUYCHUM.

FpapUKOE: KOMMYHUKaTUBHBIE
b
* aHanu3a uHGOPMAIIUU CTATUCTUYECKOTO YY1 (ynpaenenue
XapaKkTepa. NOBEJCHUEM
IapTHEPA)
Pazoen 13 3HaTh/yMETh: OK 1 nuyHOCTHBIE [IpakTuueckoe 3austue Nel6.
YpaBHeHus u * pemarh panyMoHaJbHbBIE, IOKAa3aTE/IbHBIE U (cmbIcTOOOpa3oBaH Konrponbnas pabota No2.
HepaBeHCTBAa HOFaPHEbMquCKHe YPaBHCHHA U HCDABCHCTBA, ue) [IucbmMeHHas KOHTPOJIbHAS paboTa B
NpOCTEUIINe UpPaALlMOHAIBHBIC U TPH- OK2 bopmare EID.
FOHOMCTPUHCCKHC YPABHCHIA, HX CHCTOMBL, eryJIsITUBHbIC [IpuMeHeHne MaTeMaTH4YECKUX METOJI0B
* COCTaBJIATh ypaBHEHUS MO YCIOBUIO pery p A
3a1a4H; VYV (ouenka) JJIsl PELICHHH 3a/a4.
* HCIOJIB30BATh 115 mpubamkenHoro pemenns | OK4
YpaBHCHHM U HEPABEHCTB I'pa)MUCCKUN METO/I; TO3HABATECIILHBIE
* u300paxkaTh Ha KOOPJAMHATHOHN MIIOCKOCTH | (0bIIEYYEOHBIE),
MHO€CTBa PEUICHUN IPOCTEMIINX YPABHEHUU U | OK 6
HX CHCTCM, KOMMYHHKATHBHBIE
* MPUMEHEHHE MaTEeMaTHUYECKUX METOJIOB JJIs V]I

[IpumenseTcst KpuTepualibHasi CUCTEMa OLIEHUBaHUs. B kauecTBe KpUTEPUEB BBICTYIAIOT NMPU3HAKU MPOSIBICHUSI KoMIleTeHIuH, Y'Y /1,
MPABWJIBHOCTD BBINOJIHEHUS 3afaHusl. OueHKa «5», «4», «3», U «2» onpenensieTcs B COOTBETCTBUN C YHUBEPCAIbHOM 1IKAION OIEHUBaHUSI.
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