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[Tporpamma yueOHOTO MpeaMera MareMaTrka sBIISIETCS 9aCThI0 00pa30BaTEIBHOM MPOTPaMMBbI
cpenHero npodeccuonanbHoro oopazoBanus no nporpamme [MIICC3 mo cnenuaabHOCTH

15.02.14 OcHaieHue cpeacTBAMH aBTOMATU3AIUM TEXHOJIOTHYECKUX MPOLECCOB U MPOU3BOACTB
(mo orpacisim)

ITporpamma pa3paboTaHa Ha OCHOBE IPUMEPHON MPOrpaMMBbI 00111e00pa30BaTENBHOTO IpeIMeTa
«Marematukay, pazpadotanHoit ®I'6OY 110 HUPIIO B 2022 1.

ABTOPCKMI KONJEKTMB

PykoBoAMTENb ABTOPCKOTO KO/IEKTMBA:
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uHdopmatnke PITY mm. A.U. TepueHa

JKCNepTHble 3aKMOYEHUA MO pesy/bTaTaM SKCMEPTU3bl MPUMEPHOM paboyert MpOrpammbl

®YMO CMO no YIMC 14.00.00 «ApepHas 3HepreT1ka»oT «10» Hos6psa 2022 .

®YMO CMNO no YMC 15.00.00 «MawwnHocTpoeHne»oT «18» Hoabpa 2022 .

MecTo yueOHOIro npeaMeTa B CTPYKTYpe 00pa3oBaTe/ibHOI NPOorpaMMbl
VY4eOHbIl TpeaMET BXOIUT B 001e00pa3oBaTeIbHbIA YUeOHBIN ITUKII, SIBJISIETCS 00s13aTeIBLHBIM.
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obnactu «BenMKOTyKCKUH MOMUTEXHUYECKHH Koutek» T. Benukwue Jlyku, [IckoBckoit oOmactu

Pa3zpadorunk:
Houayasx Oabra AnekcanapoBHa, npenogasatens ['BITOY BIIK



COJIEP)KAHUE

OO01mas xapakTepucTiKa NPUMEpHOi paboueil mporpammMsl 0011€00pa30BaTENbLHOTONPEIMET
«Maremaruka»

CTpykTypa M cofiepKaHue y4eOHOro mpeaMera
YenoBus peanuzaiuu mporpamMMbl  y4eOHOTO MpeaMeTa

KoHTposb 1 olieHKa pe3ynbTaToB OCBOEHUS YUEOHOTO IIpeAMeTa



O0mas xapakTepucTHKA NpUMePHOI padoveii mporpamMmMbio01eo0pa3oBaTeIbHOIO
npeamera «MaremaTukay

Mecro 001e00pazoBaTenbHOTO MPEAMETa B CTPYKTYpe MpodeccuoHanbHoi oOpaszopatenbHoil mporpammsel CI10:

OO0mmeoOpa3oBatenbHBIA MpeaMeT «MaTteMaTrkay SBISETCS 00s3aTeNbHOM YacThI0 0011e00pa30BaTEIHLHOTO
MKJIa 00pa3oBarenbHOM porpaMmbl B cootBeTcTBrd ¢ GI'OC 110 iporpamme TTICC3 1o crienmanbHOCTH

15.02.14 OcHnaiienue cpeacTBaMyu aBTOMaTU3aIMH TEXHOJIOTMUECKHUX IPOLIECCOB U MTPOU3BOCTB (110
OTpacIIsiM)

[lean u nnanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOIro mpeaMera:

[ens yueOHOTO MpeaMeTa

ConepsxaHue mporpaMMsl 0011€00pa30BaTENBHOIO peaMeTa «MaTeMaTnKay HalpaBIeHo Ha IOCTHKEHUE
pe3yibTaToB ee u3ydyenus B coorBeTcTBUM crpedoBanusimMu ®IOC COO ¢ yuetom npodeccrnoHabHOI
HanpasnerHoctd OI'OC CIIO.

[Inannpyemble pe3ysasTaThl 0cBOeHHS 001meodpasoBarenbHoro npeamera BecootBeTcTBri ¢ PI'OC CIIO 1 Ha ocHOBE
®Ir'oc COO

Ocoboe 3Ha4eHne y4eOHbIN peMeT uMeeT pr GopMUpoBaHUHU U pa3suTm OK 1 MK



O6wMre KoMNeTeHLUMM

MnaHupyemble pesy/bTaTbl 06y4YeHus

O6uwme MpeaMeTHbIE
OK 01 Bbi6rpathb cnocobbl - TOTOBHOCTb K TpyAy, OCO3HaHMe LEHHOCTU-BNaJeTb MeTOJamMM AOKa3aTeNbCTB, airOpUTMamu pelleHna 3ajavy;
pelleHna 3agau MacTepcTBa, Tpyaontobue; yMeHWe GopMyaMpoBaTb ONpeaeneHns, akCMOMbl 1 TEOPEMbI,

npodeccroHaibHOM
[eATEeNIbHOCTH MPUMEHUTENIBHO
K pas/M4yHbIM KOHTEKCTaM

- TOTOBHOCTb K  aKTMBHOM  JEATENbHOCTU|[IPUMEHATb WX, NPOBOAMTb AOKA3aTe/bHble PacCyXAEHWsS B XOAE
TEXHOJIOTMYECKOM M COLMANBHOM HampaBJEHHOCTH, [pELUEHUS 3ajavy;

CMOCO6HOCTb  MHMUMMPOBATb,  MJIAHMPOBATb M- YMETb OMEPMUPOBATb MOHATMAMM: CTEMEHb YMC/A, Norapudm
CaMOCTOATE/IbHO BbINO/IHATL TaKyl AEATENbHOCTb,  [MMCNA; YMEHWE BbIMOHATD BbIYMC/IEHWE 3HAYEHMM W

- UHTEPEC K pa3NIMyHbIM Chepam npodeccroHaIbHOM[peo6pas3oBaHMs BbIPAXKEHHM CO CTENEHAMM M orapudmami,

eATeIbHOCTH, npeo6pa3oBaHus ApO6HO-PaLIMOHAIbHBIX BbIPAKEHMN;
OBNageHue YHMBEPCA/IbHbIMM y4eGHbIMM |- YMETb ONEepUpoBaTb MOHATUAMM: paLMOHasIbHbIE,
NO3HaBaTE/NbHbIMM AEHCTBUAMM: MppaLMOHa/bHble, MOKa3aTe/bHble, CTeNeHHble, Norapudmmuyeckue,
a) 6a30Bble JIOTUYECKME AEMCTBUS: TPUrOHOMETPUYECKME YPABHEHUA M HEPABEHCTBA, MX CUCTEMbI;

- CaMOCTOATE/IbHO copMyMpoBaThb M- YMETb ONepupoBaThb MOHATUAMM: (YHKUMA, HEMpepbIBHASA
aKTya/M3MpoBaTb Mpo6neMy, paccMaTpuBaTb ee(byHKUMs, NpoM3BOAHas, NepBoobpasHas, onpeaesieHHbIN
BCECTOPOHHE; WHTErpa; yMeTb HaxoAuTb MPOM3BOAHbIE 3EMEHTApHbIX (YHKLMM,

- YCTaHaBJ/IMBaTb CyU.l,eCTBeHHbIl‘/‘i NPpU3HaK WMAUUCNONL3YA CNpPaBOYHbIE MaTepKabl, UCCNeloBaTb B ﬂpOCTeﬁLLIMX
OCHOBAHMA ANA CpaBHEHMUA, I'(I'IaCCMCI)l/IKaLlMM HCayvaax beHKLlMM Ha MOHOTOHHOCTb, HaXxOAMTb HanbonbluMe U

0606L1eHMs; HauMeHbLUME 3HAYEHWS DYHKUMIM; CTPOUTL rpadmKu MHOTOYNEHOB
- onpefenatb UeM AeATeNbHOCTM, 3aJaBaThC WMCMO/Mb30BaHMEM annapaTa MaTeMaTMYecKoro aHasiuaa;
NapameTpbl U KpUTEPUM UX LOCTUKEHMS; NPUMEHATL MPOM3BOAHYI0 NPY PEeLEHNM 3aJay Ha [BUKEHME;

- BbIIBNIATb 3aKOHOMEPHOCTM M MPOTMBOPEYMA BlpellaTb NPaKTUKO-OPMEHTUPOBAHHbIE 3aJauM Ha HaMbobLLKeE U
PacCMaTpPUBAEMbIX SIBNIEHMSAX; HauMEHbLUME 3HAYEHWSA, Ha HAXOXAEHWE MyTU, CKOPOCTH U

- BHOCMTb KOPPEKTMBbI B A€ATE/IbHOCTb, OLEHMBATblyCKOPEHUS;
COOTBETCTBME PE3YyNbTAaTOB LIE/IAIM, OLEHUBATb PUCKM[- YMETb ONEPUPOBATb MOHATUAMM: paUMOHaIbHAsA QYHKUMS,
NOCNeACTBUN AEATENbHOCTH; noKasatesibHaa (DyHKUMA, CTeneHHas bYHKUuMs, norapudmuyeckas




pasBMBaTb KPEATMBHOE MbILJIEHUE TNPU  peLLEHUUDYHKUMA, TPUTOHOMETPUYECKUE (DYHKLMM, 0BPaTHble QYHKLMK;
KM3HEHHbIX Npo6IeM YMEHWE CTPOMTb rpadmKM M3yyeHHbIX hyHKLMM, MCNO/Ib30BaTh

6) 6a30Bble MCCNEAOBATENIbCKME AEMCTBUA: rpaduKM NPU U3YYEHWUU NPOLIECCOB M 3aBUCHMOCTEM, MPU pelleHUM
BNaZieTb HaBblKaMM Y4eBHO-MCCNes0BATENbCKOM M3ajay M3 ApYrux Y4e6HbIX NMPeAMETOB M 3aa4 M3 PEasbHON KU3HM;
MPOEKTHOM [EATENbHOCTH, HaBblkaMu paspelueHuABbIpaKaTb GOPMyIamMm 3aBUCUMOCTU MEXY BEMYMHAMM;
npo6nem; YMETb pellaTb TEKCTOBbIE 3aJja4M Pa3HbIX TUMOB (B TOM YMC/IE HA
BbIABAATb  MPUYMHHO-CNEACTBEHHbIE  CBA3M  MMPOLEHTbI, JOM M YaCTH, Ha ABMKEHWE, paboTy, CTOMMOCTb
aKTyanuM3upoBaTb 3a/layy, BblBMraTb rMUMOTE3Yy €eToBapoB M YCAYT, HANOMM, 3aflayu M3 061aCTM YNPaBAEHNUS IMYHBIMM
pelleHuns, HaXoA1Tb apryMeHTbl /19 JoKa3aTebCTBaAM CEMENHbIMM (DMHAHCAMM); COCTABAIATb BbIPAXKEHMUS, YPaBHEHMS,
CBOMX YTBEPXJEHMW, 3ajaBaTb NapamMeTpbl MHEPaBEHCTBA M MX CUCTEMbI MO YCAOBMIO 3aa4u, MCCNIE/0BATb
KpUTEPUM peLLEHUS; MoNlyYEHHOE pELLEHME M OLEHMBATb NPaBAONOA06HOCTb
aHasM3MpoBaTb MOJIyYEHHble B XOAe pelleHUspe3ynbTaToB;

33/a4M pesy/bTaTbl, KPUTMHYECKM OLEHMBATb WMXyMETb ONEpUPOBATh MOHATMAMM: CpejHee apudMETHYECKoe,
[OCTOBEPHOCTb, MPOTHO3MPOBaTb M3MEHEHWE B HOBbIXMeAMaHa, HaMGOobliee U HAMMEHbLLEE 3HAYEHMS, pasMaX,

YCN0BUAX; Mcnepcusa, CTaHAapTHOE OTK/OHEHME YMCIOBOrO Habopa; yMeTb
-- YMEeTb NEPEeHOCUTb 3HaHWMA B MO3HaBATE/IbHYI WM3B/EKATb, MHTEPNPETUPOBATL MH(POPMALMIO, NPEACTABAEHHYIO B
MPaKTUYECKYH 06/1aCTH KMU3HEAEATENBHOCTH; Tab/uLax, Ha AMarpammax, rpacukax, oTpaxalolyio CBOMCTBA
YMETb  WMHTErpuMpoBaTb 3HaHMA W3  Pa3HbiXpea/bHbIX NMPOLECCOB M ABNEHMIM; NPeACTaBAATb MHDOPMALMIO C
npeaMeTHbIX 061acTel; MOMOLLbI0 TaB/ML M AMArpaMMm; UCCNEeA0BaTb CTAaTUCTUYECKME
BbIABMraTb HOBble MAeW, Npejnaratb OPUrMHaNbHbIENAHHBIE, B TOM YUC/IE C MPUMEHEHWEM FpadMYECcKUX METO/0B U
MoAxozbl U peLUeHus; 3/IEKTPOHHbIX CPE/CTB;

M CMOCOGHOCTb MX MCMOJIb30BaHMA B NO3HABATEIbHOMYMETb OMEPUPOBaTh MOHATUAMM: CYYaNHbINA OMbIT M CYYaMHOE

W COLMANbHOM NPaKTHKe Co6biTHE, BEPOATHOCTb C/YYaHHOTO COBbITMA; YMEHWUE BbIYMC/IATH

BEPOATHOCTb C UCMONb30BAHMEM rpadUyeCKUX METOZOB;
NPUMEHATb DOPMY/Ibl CIOXKEHUSA U YMHOXKEHUSA BEPOATHOCTEMN,
KOMOWHaTOpPHble haKTbl U POPMY/ibl NpU peLueHUM 3ajay;
OLEHWBATb BEPOATHOCTU PeasbHbiX COGbITUM; 3HAKOMCTBO CO
CNyYanHbIMM BENMYMHAMM; YMEHME MPUBOAMUTD MPUMEPSI




NpOAB/NEHMS 3aKOHA BOJbLIMX YMCEN B MPUPOAHBIX M
06LECTBEHHBIX ABJIEHMSX;

YMETb OMepu1poBaTh MOHATUAMM: TOYKA, NPAMAs, NIOCKOCT,
MpOCTPAHCTBO, ABYrPaHHbINA Yro/, CKpelLMBaIWMECS NPAMbIE,
napannenbHoOCTb M NepMeHANKYIAPHOCTb NPAMbIX M MJIOCKOCTEH,
YrONl MEXAY NPAMbIMM, YTON MEXAY NPAMOM M MIOCKOCTbIO, Yron
MeXay NNIOCKOCTAMM, PacCTOSHUE OT TOYKM A0 NJIOCKOCTH,
PAcCTOSHWUE MEXAY MPSMbIMM, PACcCTOSIHME MEXAY NJIOCKOCTSMM;
YMEHME MCMONb30BATh MpU PELLEHMM 3aday M3yyeHHble haKTbl u
Teopembl MNAHUMETPUM; YMEHME OLEHMBATL PasMepbl 0GBEKTOB
OKPYKaloLLero Mupa;

YMETb OMepUpOBaTh NOHATUAMM: MHOTOTPaHHMK, CEYeHue
MHOrOrpaHHMKa, Ky6, napannenenunes, npusma, nupamuaa, durypa
W MOBEPXHOCTb BPALLEHUSA, UMAMHAD, KOHYC, Wap, chepa, CeyeHus
(burypbl BpalleHus, NI0CKOCTb, Kacatowascs cdepsbl, UMAMHAPA,
KOHyCa, N/0Lajb NOBEPXHOCTH NMPaMUAbI, NPU3MbI, KOHYCA,
UMAMHAPA, NAowWwazb cdepbl, 06bem Ky6a, NPAMOYrobHOTo
napannenenunesa, NMpamuabl, Np1ambl, UMAMHAPA, KOHYCA, Wapa;
YMEHME M306pakaTb MHOrOTPaHHMKM M MOBEPXHOCTM BPALLEHMS, MX
CEYEHMA OT PyKM, C MOMOLLbK YEPTEKHbIX MHCTPYMEHTOB M
37IEKTPOHHbIX CPEACTB; YMEHME Pacro3HaBaTb CUMMETPHIO B
NPOCTPAHCTBE; YMEHWE pacno3HaBaTb MpaBu/ibHble
MHOMOrpaHHUKM;

YMETb ONEepUPOBaTh MOHATUAMM: [BUKEHME B NPOCTPAHCTBE,
nozoGHble GUrypbl B MPOCTPAHCTBE; MCMO/Ib30BATh OTHOLLEHHE
N0Wazen NoBepXHOCTEN U 06EMOB NOAOGHBIX Uryp Npu
pelleHnm 3ajay;




YMETb BblYMC/IATb FEOMETPUYECKME BEIMYMHBI (A/IMHA, YTO,
naowazb, 06bem, Naolaab NOBEPXHOCTH), UCMO/b3YA M3yYeHHbIE
hOpMY bl U METOAPBI;

YMETb ONepMUpoBaTh MOHATUAMM: MPAMOYTO/IbHAA CUCTEMA
KOOpAMHAT, KOOPAMHATbI TOYKM, BEKTOP, KOOPAMHATbI BEKTOPA,
CKaNspHoe Npou3BeAeHMe, Yrol MeXay BEKTOpamu, CyMma
BEKTOPOB, MPOM3BEJEHME BEKTOPA HA YMC/IO; HAXOAMTb C MOMOLLbIO
M3y4eHHbIX POPMYN KOOpAMHATLI CEpeanHbl 0TPe3Ka, PacCTOsHUE
MEXY ABYMA TOYKaMM;

YMETb BbI6MPaTh NOAXOAAWMA M3YYEHHbIM METOL ANSA pelleHs
33/la4u, pacrosHaBaTb MaTematnyeckue dakTbl U MaTemaTMyeckue
MOZE/M B NPUPOAHBIX M OBLLECTBEHHDBIX ABNIEHMAX, B UCKYCCTBE;
YMEHWE NPUBOAUTL NPUMEPbI MAaTEMATMYECKMX OTKPbITUM
POCCUMCKOM M MMPOBOM MaTEMATMYECKOM HayKM.

- YMETb ONEpPUPOBaTb MOHATUAMM: OMpeaesieHue, aKCMoMa,
Teopema, CeaCTBME, CBOWCTBO, NPU3HAK, AOKA3aTE/IbCTBO,
PaBHOCKNbHbIE (DOPMYIMPOBKK; YMEHWE (OPMY/MPOBaTb 0GpaTHOE
M NPOTMBOMNONOXKHOE YTBEPKAEHNE, NPUBOANUTD NPUMEPDI U
KOHTpNpUMEPbI, MCMO/Ib30BaTb METOZ MATEMATUYECKOW MHAYKLMM;
NPOBOAWTb /IO0Ka3aTe/IbHble PACCyXAEHMA NpU pelleHun 3a4ay,
OLEHMBATb JIOTUYECKYI0 MPaBM/IbHOCTb PACCyXAEHMM;

YMETb ONEepUMpoBaTb MOHATUAMM: MHOXECTBO, MOAMHOXECTBO,
onepauum HaZ MHOXKECTBaMM; YMEHME WCMOJIb30BaTb TEOPETMKO-
MHOXXECTBEHHbIM annapat A8 ONMCaHWs peasibHbIX MPOLECCOB M
AB/IEHUM MPU peLeHuM 3aJad, B TOM YMC/IE U3 APYrUX YYEBHbIX
NpeaMEeTOB;

- YMeTb ONEepUpOBaTh MOHATUAMM: Tpacd, CBA3HbIM rpad, Aepeso,
LMKA, Tpad Ha NJIOCKOCTM; YMEHME 3aJaBaTb M OMMCHIBATL rpadbi




Pa3/IMYHbIMKM CNOCOGaMM; MCMO/Ib30BaTb Tpadbl MPU peLLeHmM
3azavy;

YMETb CBO6OZHO ONEPUPOBATb MOHATUAMM: COYETAHME,
MepecTaHOBKa, YUCNI0 COYETAHMM, YUCIO NEPECTAHOBOK; GUHOM
HbloTOHa; yMeHMe NPUMEHATb KOMBUHATOPHbIE (aKTbI U
PacCyXAeHWs ANA pelleHuns 3a4avy;

-YMeTb OMepMUpOBaTb MOHATMAMM: HATypaslbHOE YMCIIO, Liesioe
YMC/I0, OCTATOK MO MOAY/II0, PaLMOHa/IbHOE YUCIIO,

MppaLMOHa/IbHOE YMC/I0, MHOKECTBA HATYpasibHbIX, LiENbIX,
PaLMOHANbHbIX, AEMCTBUTE/bHBIX YUCEN; YMEHUE MCMO/Ib30BATb
NPU3HAKK JEMMOCTH, HAUMEHDBLUIMI OBLMI AENUTEND W
HauMeHbllee obliee KpaTHoe, anropuTm EBKAMAA Npy pelueHmuu
33/lay4; 3HAKOMCTBO C Pa3/IMYHbIMM MO3ULMOHHBIMU CUCTEMAMM
CYMCNIEHUS;

YMETb CBO6O/HO ONEpPUPOBaTb NMOHATUAMM: CTENEHb C Lie/bIM
MoKasaTesieM, KOpeHb HaTypasibHOM CTENEHM, CTENEHb C
paLMOHaNbHbIM NMOKa3aTesleM, CTeNeHb C AEMCTBUTE/IbHbIM
(BelLECTBEHHbIM) MOKa3aTeNeM, OrapudM YMCIa, CUHYC, KOCUHYC U
TaHreHC NPOM3BOILHOIO YUCAa;

YMETb ONepy1poBaTh MOHATUAMM: TOXAECTBO, TOXAECTBEHHOE
npeo6pa3oBaHue, ypaBHEHME, HEPABEHCTBO, CUCTEMA YPaBHEHMH W
HepaBEeHCTB, PAaBHOCM/ILHOCTb YPABHEHWM, HEPABEHCTB M CUCTEM,
paLMOHaNbHble, MppaLMOHaNbHble, MOKa3aTeNbHble, CTENEHHbIE,
norapudMmUYECcKMe, TPUrOHOMETPUUYECKME YPABHEHMS, HEPABEHCTBA
M CUCTEMBI; YMEHME peLlaTb YpaBHEHMS, HEPABEHCTBA M CUCTEMbI C
MOMOLLUbI0 Pa3/IMYHbIX MPUEMOB; pellaTb YPaBHEHMS, HepaBEeHCTBa
W CUCTEMbI C NApPaMETPOM; MPUMEHATL YpaBHEHWS, HEPABEHCTBA, WX
CMCTEMBI AN PELLEHMA MAaTEMATMYECKMX 3aJa4 M 3a4ay U3
Pa3/IMYHbIX 06/1aCTEM HAYKM M peasnbHOM KU3HK;




-yME€Tb CBOGOAHO ONEPUPOBATb MOHATUAMM: TPpadUK DYHKLMM,
06paTHas yHKUMSA, KOMNO3UUMA DYHKUMM, MHEMHAA QYHKUMS,
KBagpaTMyuHas dYHKUMA, CTeNeHHas DYHKLMA C LebIM
noKkasaTesieM, TPUroHOMETpUYECKMe PYHKLMM, 06paTHbIe
TPUrOHOMETPUYECKME YHKLMM, NOKa3aTe/bHas 1
norapudmmyeckas hyHKLMK; YMEHWE CTPOUTb FPadmKu YHKLMM,
BbINO/IHATb NPe06pa3oBaHMsA FpaduKoB HYHKLMM;

YMEHWE MCMoMb30BaTh rpaduKku (DYHKUMM ANS M3YUEHMS
MpOLLECCOB M 3aBUCMMOCTEM NMPY PELIEHUM 3adad M3 JpYruX
Y4YEBHBIX NPEAMETOB M M3 PEanbHOM KM3HU; BblpaxaTb OPMY/amMM
3aBMCMMOCTM MEXAY BEMYMHAMM;

YMeH1e CBOGOAHO OMEpUpOBaTb MOHATUAMM: YETHOCTb (PYHKLMM,
NEepPUOAMYHOCTb (PYHKLMM, OTPaHUYEHHOCTb YHKLMM,
MOHOTOHHOCTb (DYHKLMM, IKCTPEMYM YHKLMK, HaubosbLLEee U
HaMMeHbLUee 3HaYeHUs PYHKLMM Ha NPOMEXKYTKE; yMEHHE
NPOBOAMTb MCCe0BaHUE (DYHKLMM;

YMEHWE MCNONb30BaTb CBOWCTBA M rpadmKu DYHKUMM ANS pELlEHMS
YPaBHEHMM, HEPABEHCTB M 3afay C NapameTpamu; usobpaxarb Ha
KOOpAMHATHOM NJIOCKOCTM MHOXECTBA PELIEHUM YPABHEHMM,
HEepaBEHCTB M UX CUCTEM,;

yMeTb CBOOGOAHO OMEpUpOBaTb MOHATUAMM: NOCAEA0BATENbHOCTD,
ap1dMeTUYeCcKas Nporpeccus, reoMeTpuyeckas nporpeccus,
GECKOHEYHO YbblBalOLas reoMeTpUYecKas Nporpeccus; yMeHue
3aJjaBaTb NOC/e0BaTE/IbHOCTH, B TOM YUC/IE C MOMOLLbIO
PEKYPPEHTHbIX GOpMYT;

YMETb ONepMUpoBaTh MOHATUAMM: HEMPEPLIBHOCTb (YHKLMK,
acMMNTOTbI rpacmKa PYHKLMM, NepBas 1 BTOPas NpOM3BOAHaSA
(YHKUMM, FEOMETPUYECKMM U (DU3MYECKMM CMBIC/T NPOM3BOAHOM,
nepBoo6pasHasi, OMpeaeneHHbIM MHTErpan; YMEHUE HaXOAWUTb
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acMMnToTbl rpadmka yHKUMK; YMEHUE BbIYMCNATb NPOM3BOAHbIE
CYMMbI, MPOM3BEAEHNMSA, YACTHOTO M KOMMO3NLMM (DYHKLMM,
HaX0AMTb YPaBHEHME KacaTeNbHOW K rpacuKy dyHKLMK;

YMEHWE WCMO/b30BaThb MPOM3BOAHYK ANA UCCNEAO0BAHMA (DYHKLMH,
NS HaXOXKAEHUA HaWUNYyyLero pelleHnsa B NPUKAajHbIX, B TOM
YMC/Ie COLMaNbHO-3KOHOMMYECKMX U DU3MYECKMX 3ajayax, ANd
onpejeneHns CKOpOCTU U YCKOPEHWA; HaxOAMTb Naowasu M
06beMbl hUryp C NOMOLLbKO MHTErpana; NpMBOAUTbL NpUMeEpbI
MaTeEMaTMYeCKOro MOAEIMPOBaHMA C MOMOLLbIO

b depeHLUManbHbIX YypaBHEHMI;

YMeTb OnepupoBaTh MOHATUAMM: KOMMIEKCHOE YAC/IO0, COMPAKEHHbIE
KOMMNIEKCHbIE YMCIa, MOAY/Ib U apryMEHT KOMMIEKCHOT0 Y1Cna,
chopma 3anmcK KOMNAEKCHbIX YACeN (reoMeTpuyecKasn,
TPUrOHOMETPUYECKAA M anrebpamnyeckas); yMeTbnponu3BOAMTb
apudMeTUYECKME AEMCTBUA C KOMMAEKCHBIMU YMCIAMM; NPUBOANTD
NpUMepbI UCMOb30BAHWA KOMNNEKCHbIX YMCETT;

YMeTb CBO6OAHO ONepUpoBaTh NOHATUAMMU: CpeaHee
apudMeTMYeCcKoe, MeMaHa, HaMbosbliee U HaMMEHbLLEE 3HAYeHMA,
pa3max, AuUCnepcus, CTaHAApTHOE OTKIOHEHUE ANSA ONMCaHMA
YMCIOBbIX AAHHbIX; YMEHME WUCCNefoBaTb CTATUCTUYECKME AaHHble,
B TOM 4uCae C NpUMeHeHUeM rpaduyecKkmx METOA0B M
3/IEKTPOHHBIX CPEeACTB; rpaduyeckn nccnesoBaTb COBMECTHblE
HabI0AEHMA C NOMOLLbIO AMarpaMm pPacceMBaHMA U IMHEMHOM
perpeccuu;

YMETb HaxoAuTb BEPOATHOCTM COBLITUM C MCMO/Ib30BAHMEM
rpadmyecknx METOZOB; NPUMEHATL ANA pelleHna 3agay hopMy bl
CNIOXEHUS U YMHOKEHMS BEPOATHOCTEM, (DOPMYNY MOHOM
BEpPOATHOCTH, dopmyny bepHyniu, KOMOUHATOPHbIE (aKTbl U
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bopMy/ibl; OLEHMBATb BEPOATHOCTM PeasibHbIX COBLITUI; YMEHME
onepupoBaTh NOHATUAMM: CyYalHas BESIMYMHA, pacnpeseneHme
BEPOATHOCTEN, MaTEMATUYECKOE OXMAAHWE, AUCNEPCHUS U
CTaHAAPTHOE OTK/NOHEHWE C/Ty4anHOM BESIMYMHBI, DYHKLMM
pacnpeseneHuns U NI0THOCTH PaBHOMEPHOr0, NOKa3aTeNbHOrO
HOPMaNIbHOrO PacnpeAeNeHNi; YMEHWE UCMO/Ib30BaTb CBOMCTBA
M3yYeHHbIX PaCnpeAeNeHni ANA PelleHns 3ajay; 3HaKOMCTBO C
MOHATUAMM: 3aKOH 6O/IbLUMX YMCEN, METOADI BbIGOPOYHbIX
MCCNEA0BaHMM; YMEHWE NPUBOAMTb NMPUMEPHI NPOSBIEHMS 3aKOHA
GO/IbLUMX YUCEN B NMPUPOAHBIX M 0BLIECTBEHHBIX ABNEHHUAX;

- YyMeTb CBOGOAHO ONEepUpOBaThb NOHATUAMM: TOUKA, NpAMas,
MNOCKOCTb, NPOCTPAHCTBO, OTPE3OK, Iy4, MAOCKMM yron,
/IBYTPaHHbIM Yro/, TPeXrpaHHbIM YroJi, nepeceKkarnlumecs,
napannenbHble M CKpeLMBatoWMecs npsamMble, napanienbHoCTb 1
NepneHaMKYNAPHOCTb MPAMbIX U MJIOCKOCTEN, Yroi MeXay
NPAMbIMM, YTON MEXKAY NPAMOM M NNOCKOCTbIO, YroN Mexay
MNOCKOCTAMM; YMEHWE MCMO/b30BaTb NP PELLEHMU 3ajaud
M3y4YeHHble (haKTbl M TEOPEMbI MAAHUMETPUM; YMEHUE OLIEHMBAT
pa3mepbl 06bEKTOB B OKPYKalOLWEM MUPE; YMEHWUE ONEpUPOBaTh
MOHATUSMM: MHOTOTPaHHMK, CEYEHUE MHOTOrpaHHMKA, MpPaBW/IbHbIN
MHOrOrpaHHMK, Np13Ma, NMpamuaa, hurypa 1 NoBepXHOCTb
BpalLEHMS, UMAMHAP, KOHYC, Wap, chepa, pa3BepTKa NOBEPXHOCTH,
CEYEHMs KOHYCa M UMAMHAPA, NapannesbHble 0CH MM OCHOBAHMIO,
CeyeHue LWapa, NN0CKOCTb, Kacalwancs cdepbl, UMAMHAPA, KOHYCA;
YMEHME CTPOMTb CEYEHWE MHOTOrpaHHMKaA, M306paaTh
MHOrOrpaHHMKM, (OUrypbl 1 NOBEPXHOCTM BPALLEHMS, UX CEYEHUSA, B
TOM YMCNIE C MOMOLLBK INEKTPOHHBIX CPEACTB; YMEHUE NMPUMEHSTH
CBOMCTBA FEOMETPUYECKMX (UrYp, CAMOCTOATE/NBHO
(hopMy/IMpOBaTb ONpeAENEHNS M3yYaeMbIX dUryp, BbiABUraTb
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FMNoTe3bl 0 CBOMCTBAX M MPU3HAKaX FEOMETPUYECKMX DHryp,
060CHOBbIBATb M/IM OMPOBEPraThb MX; YMEHWE NPOBOAMT
Knaccudukaumio Guryp no pasaMyHbIM NpU3HaKaM, BbIMOJHATb
Heob6X0AMMble JONONHUTE/IbHbIE MOCTPOEHMS;

- YMeTb CBOBO/JHO OnepupoBaTb NOHATUAMM: NaoWasb GUrypsl,
06beM uUrypbl, BEIMYMHA Yria, pacCToAHME OT TOUYKMU A0
MNOCKOCTU, PacCTOAHME MEXAY NPAMbIMU, PAaCCTOAHMUE MeXAY
NNOCKOCTAMM, Naowasb cdepbl, NaowWasb NOBEPXHOCTU NMpPaMUabI,
NPU3Mbl, KOHyCa, UMAMHAPA, 06beM Ky6a, NPAMOYrO/IbHOMO
napannenenuneja, NMpamMuabl, NpU3mbl, UMAMHAPA, KOHYCA, Lapa;
YMEHMe Hax0aMTb OTHOLLEHME 06BEMOB NOA0OHbIX Uryp;

YMeTb CBOOOJHO ONepupoBaThb NOHATUAMM: ABUKEHME,
napannesibHblM NEPEHOC, CUMMETPHSA Ha NJIOCKOCTU U B
NPOCTPaHCTBE, NOBOPOT, Npeobpa3oBaHMe NOA0OMA, NOJO6HbIE
burypbl; yMeHue pacnosHaBaTb paBHble U NOA0GHbIe dUrypbl, B
TOM YMC/e B NPUPOAE, UCKYCCTBE, apXMTEKTYPE; YMEHHe
MCNONb30BaTb FEOMETPUYECKME OTHOLIEHUA, HAXOAUTD
reoMeTpuyeckue BeNMUMHbl (4MHa, yron, naowasb, 06bem) npu
pelleHnM 3aa4 U3 ApYrux YYeBHbIX NPeaMETOB M U3 peabHOM
YKU3HW;

YMeTb CBOOGOZAHO OMepupoBaTb MOHATUAMM: MPAMOYrONbHAA
CMCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATBI TOYKM, KOOPAMHATBI
BEKTOpa, CyMMa BEKTOPOB, NPOM3BEAEHME BEKTOPA Ha YUCIO,
pa3noxeHWe BeKTopa no 6asncy, CKansApHoe Npou3BeseHue,
BEKTOPHOE MPOMU3BEAEHME, YrON MEXIY BEKTOPaMM; YMEHUE
MCMO/b30BaTb BEKTOPHbIA M KOOPAMHATHbIM METOA ANSA pelieHus
reoMeTpuyeckux 3azad v 3agad Apyrux yyebHbix npeAMeToB;
onepupoBaTb NOHATUAMM: MaTpuua 2x2 u 3x3, onpegenmTenb
MaTpMLbl, FEOMETPUYECKMIM CMBIC/ ONpEeAENUTENS;
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YMETb MOZE/IMPOBATL PeasibHble CUTYaLMM Ha A3blKe MaTEMATUKM;
COCTaBNSATb BbIPAXXEHMS, YPaBHEHMS, HEPABEHCTBA M MX CUCTEMbI MO
YC/I0BMIO 3a/1a4M, MCCNEA0BATb MOCTPOEHHbIE MOAEM C
MCMONb30BaHMEM annapata anre6pbl, MHTEPNPETUPOBATb
MONYYEHHbIM pe3y/ibTaT; CTPOUTb MATEMATUYECKME MOAENM C
MOMOLLbI0 FEOMETPUYECKMX MOHATUM M BEMYMH, peLiaTh
CBSA3aHHbIE C HAMM MPaAKTUYECKME 33/a4M; COCTaBNATD
BEPOATHOCTHYIO MOZAE/b U MHTEPMPETUPOBATD MOJTYYEHHbIN
pe3y/bTaT; pelaTtb NpuKIagHble 3afaum CpeacTBaMM
MaTeMaTMYeCcKoro aHain3a, B TOM YMC/Ie COLMANbHO-
3KOHOMMYECKOr0 M (DM3UYECKOrO XapaKTepa;

YMEHME BbIGUPaTb NOAXOAALMM METOA ANA PelieHns 3adaum;
MOHUMAHME 3HAYMMOCTU MATEMATMKM B M3YYEHWUU NPUPOAHBIX U
06LLECTBEHHbIX NMPOLECCOB M ABNEHMM; YMEHUE Pacno3HaBaTb
NpOsSB/IEHUE 3aKOHOB MAaTEMATWKM B UCKYCCTBE, YMEHWE NMPUBOAMUTL
NPUMEPbI MAaTEMATUYECKMX OTKPbITUMA POCCMMCKON M MMPOBOA
MaTeMaTMYeCKOM HayKu

OK 02 Ucnonb3oBaTb
COBPEMEHHbIE CPeACTBA
MoucKa, aHaau3a u
WHTEpMpEeTaLMM MHAOPMALMH,
M MHOPMALMOHHbIE
TEXHOJIOTMM AR BbINONHEHUSA
3a/1a4 NpodeccMoHabHOM
neaTenbHOCTH

B 061aCTH LLEHHOCTM HayYHOrO NO3HAHMS:
-C(hOPMMPOBAHHOCTb MWPOBO33pEHMS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M 06LLECTBEHHOM NPAKTWMKM, OCHOBAHHOTO Ha
Avanore Ky/abTyp, CMOCOBCTBYIOWEr0 OCO3HAHMIO
CBOEro MeCTa B NOJIMKY/IbTYPHOM MUPE;
COBEpLUEHCTBOBaHME A3bIKOBOM M YMTATE/IbCKOM
KYNbTypbl KaK CPeACTBa B3aMMOAEMCTBMA MEXAY
NI0bMM 1 MO3HAHMA MUPA;

OCO3HaHWME LEHHOCTM HAy4YHOM  [JeATeNbHOCTM,
FOTOBHOCTb OCYLLECTB/IATb MPOEKTHYI M

YMETb  OnepupoBaTb MOHATMAMM:  pauMOHanbHaa  QYHKUMA,
nokasatesibHasa dyHKUMA, cTeneHHas PyHKUMA, norapupmmyeckas
(DYHKUMA, TPUrOHOMETPMYECKMEe @YHKLMM, obpaTHble (YHKLMK;
YMEHME CTPOUTb FPadMKU M3yYeHHbIX (YHKLMM, MCNO/b30BaTh
rpacuKM Npu U3yYeHUM NPOLECCOB M 3aBUCMMOCTEN, NPU PELLEHUM
3a4ay M3 ApYrux y4eGHbIX NPeAMETOB M 3aJay M3 PEaibHOM KM3HM;
BblpaxkaTb hOpMy/laMu 3aBUCMMOCTU MEXAY BENMUMHAMM;

YMeTb OnepupoBaTb MOHATMAMM: TOXAECTBO, TOXAECTBEHHOE
npeo6pa3oBaHMe, YpaBHEHWE, HEPABEHCTBO, CMCTEMA YPABHEHWM M
HEepaBEHCTB, PABHOCW/IbHOCTb YPaBHEHMM, HEPABEHCTB U CUCTEM,
pauuoHabHble, MppaLMOHa/bHble, MOKa3aTeNbHble, CTEeMeHHbIE,
norapudmMnyeckue, TPUrOHOMETPUYECKME YPaBHEHWA, HepaBEHCTBA
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MccnenoBatTe/ibCKyto AeATeNIbHOCTb MHAMBMAYaA/IbHO UBU CUCTEMbLI; YMETL pellaTb YpaBHEHUA, HEPABEHCTBA U CUCTEMDI C

rpynne. MOMOLLbI0 Pa3/IM4HbIX MPUEMOB; pellaTb YPaBHEHMS, HEPABEHCTBA M
OBNaieHMe  YHUBEPCA/IbHbIMA  YYEBHBIMUCUCTEMbI C MAPaMETPOM; NPUMEHATb YPaBHEHMSA, HEPABEHCTBA, WX
MO3HaBaTE/IbHbIMM AEMCTBUAMM: CUCTEMbI NS PELleHMs MaTeMaTMYecKux 3afay M 3afay wu3
B) paboTa C MHopMaLmet: Pa3/IMYHbIX 06/1aCTEM HAYKM M PeaslbHOM KM3HM;

BNajileTb HaBblkaMM NOJMyYeHUs MHbOpMauMM M3- yMeTb CBOGOAHO ONEpPUPOBaTb MOHATMAMMU: ABUNKEHME,
MCTOYHMKOB PasHbIX TMMOB, CAaMOCTOATE/IbHONapasfesibHblii NEepeHoC, CMMMETPUA Ha MJIOCKOCTM U B
OCYLWEeCTBNATb MOMCK, aHa/iM3, CUMCTEMATMU3ALMIO MNpOCTpaHCTBe, MOBOPOT, MpeobpasoBaHMe MoZOOMA, NOAOGHbLIE
MHTEpnpeTaumio MHbOpMaLMKU pasnnyHbIX BMAOB MbUrypbl; yMeTb pacrno3HaBaTb paBHble 1 MOAOGHbIE hUrypbl, B TOM
dopM npeacTaBieHNs; 4ncne B NPUPOLE, UCKYCCTBE, apXMTEKTYpe; YMETb MCMO/b30BaTh
C03/aBaTb TEKCTbl B Pa3/inyHbiX (OpMaTax C y4YETOMreoMEeTPUYECKUE OTHOLIEHWS, HAXOAMTb FEOMETPUYECKME BEMYMHDI
Ha3HaYyeHWA WMHMhOPMALMM U LENeBOM ayAUTOPUM,|(AMHA, YroA, nowazb, 06bem) NpU peLeHun 3aAad M3 Apyrux
Bbl6Mpas ONnTMMasnbHyto opMy MNpesCcTaBAeHMA WyyebHbIX NPEAMETOB M U3 PEaNbHOM KU3HMU

BM3ya/M3aumm;

OLEHMBaTb AOCTOBEPHOCTD, NEerMTUMHOCTh
uHdopMaLun, ee COOTBETCTBME NPaBOBbIM MU
MOPa/IbHO-3TUYECKMM HOPMaM;

MCnonb3oBaTb CpeacTBa  MHMOPMALMOHHBIX U
KOMMYHMKALMOHHbIX TEXHOMIOTMM B  peLleHUM
KOFHUTMBHBbIX, KOMMYHMKaTUBHbBIX 2
OpraHM3auMOHHbIX 334ay C  COo6AeHMEM
TPe6OBaHMI 3PrOHOMMKM, TEXHMKM 6GE30MaACHOCTM,
TUrueHbl, pecypcocbepeeHmns, MpaBoOBbIX MU
3TUYECKUX  HOPM, HOPM  MH(OPMaLMOHHOM
6e30nacHoOCTH;

BNaJleTb HaBblKaMM pacno3HaBaHUA M 3alMTbl
uHcbopmaummu, MHMOPMALMOHHOM 6e30MacHOCTH
IMYHOCTH

15



OK 03 MnaHupoBaThb M
peann3oBbiBaTb COGCTBEHHOE
npodeccroHanbHoe 1
IMYHOCTHOE pasBuTHeE,
npeAnpUHUMAaTE/IbCKYHO
[1eATeIbHOCTb B
npodeccmoHanbHoM chepe,
MCNONIb30BaTh 3HAHMA MO
(bHaHCOBOW FPaMOTHOCTH B
Pa3/IMYHbIX KM3HEHHBIX
CUTyaumaAx

B 061acTM AyXOBHO-HPABCTBEHHOTO BOCMMTAHMA:

-~ C(hOPMMPOBAHHOCTb HPABCTBEHHOrO CO3HAHMH,
3TMYECKOro NOBeZEHMS;

CNOCO6HOCTb OLEHMBATb CHTyalMI0 M MPUHMMATH
0CO3HaHHble peLLeHNs, OPUEHTUPYACh HA MOPaJIbHO
HPABCTBEHHbIE HOPMbI M LIEHHOCTMH;
OCO3HaHME JIMYHOTO BK/Jaja B
YCTOMYMBOro GyayLLIEro;

NOCTpPOEHUE

YMETb ornepupoBaTb MOHATHAMM: paLMOHa/IbHble,
MppaLMOHa/bHbIE, MOKa3aTe/lbHble, CTEneHHble, NorapubMUyeckue,
TPUrOHOMETPUYECKME YPABHEHMSA M HEPABEHCTBA, MX CMCTEMBI;

YMETb  ONEpMPOBaTb  MOHATMAMM:  MHOFOTPaHHUK, CEYEHWE
MHOTOrpaHHUKa, Ky6, napaanenenvnes, npuama, nMpamuaa, hurypa u
MOBEPXHOCTb BpalleHMs, UMAMHADP, KOHYC, Wap, cdepa, CeyeHums
urypbl BpalleHus, NN0CKOCTb, Kacalowasacsa cdepbl, UMAMHAPA,
KOHyca, n/owajb NOBEPXHOCTM MMpamuzbl, NpPM3Mbl, KOHYyCa,

OTBETCTBEHHOE OTHOLIEHME K CBOMM POAUTENAM U
(MnK) APYrMM YneHaM CEeMbM, CO3AaHMI0 CEMbU HQ
OCHOBE 0CO3HAHHOr0 NPUHATUSA LEHHOCTEN CEMENHOM
XM3HW B COOTBETCTBMM C TPaAMULMAMM HaApOAOB
Poccuu;
OBnageHune
IeMCTBUAMM:
a) CaMoOpraHu3auma:

YHMBEPCa/IbHbIMU perynatTuBHbIMH

UMAMHAPA, NAowWaAb cdepbl, 06beM Ky6a, MPAMOYrobHOMO
napannenenunesia, NMpamuapl, NpuaMbl, UMAMHAPA, KOHyCa, Lapa;
YMEHWE M306paxaTb MHOrOrpaHHMKM M MOBEPXHOCTM BpaLEHMA, WX
CEYEHUA OT PYKM, C MOMOLLbIO YEPTEKHbIX MHCTPYMEHTOB M
3NIEKTPOHHbIX CPEACTB; YMETb pacrno3HaBaTb CUMMMETPUIO B
MpOCTPAHCTBE; YMETb PACMo3HaBaTb NPaBU/IbHbIE MHOMOTPaHHUKM;

YMETb  OMEPMpOBaTb  MOHATMAMM: NpPAMOYro/ibHas  CUMCTEMA
KOOpAMHAT, KOOPAMHATbl TOYKM, BEKTOP, KOOPAMHAThbl BEKTOPA,

CaMOCTOATE/IbHO ~ OCYLLECTBAATb  MO3HABATE/bHYH)
AEATeNbHOCTb, BbISABAATL MPO6GAEMb, CTaBUTb M
dbopMmyiMpoBaTb  COGCTBEHHblE  33JayM B
06pa3oBaTe/IbHOM AEATENIbHOCTU M KM3HEHHbIX

CUTYyaumsx;
CaMOCTOATE/IbHO  COCTaB/NATb  MJaH  peLleHus
npo6iemMbl C YYETOM MMEILMXCA Pecypcos,

COBCTBEHHbIX BO3MOXHOCTEN M NPEANOUTEHMM;

- laBaTb OLEHKY HOBbIM CUTYaLMSM;

Cnoco6cTBOBaTb (POPMMPOBAHMIO M MPOABIEHMIO
LUMPOKOM 3PYAMLMM B PasHbIX 06/1acTAX 3HAHWM,
MOCTOSIHHO MOBbIWATL CBOM 06pa30BaTE/bHbIN U
KY/IbTYPHbIM YPOBEHD;

CKaNspHOE MNpOM3BEAEHUE, Yrol MEXAYy BEKTOpaMM, CyMMa
BEKTOPOB, NPOM3BEZEHNE BEKTOPA HA YUC/I0; HAXOAUTb C MOMOLLbH)
M3y4yeHHbIX OPMYN KOOPAMHATbI CepeAnHbl OTPE3Ka, PacCTOSHUE
MeXay ABYMS TOYKaMM
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0) CaMOKOHTPOAb:

MCMOJ/Ib30BaTb NpUEMbl pedeKCun ANA OLEHKU
CMTyaluu, BbIGOpa BEPHOTO peLLIeHNS;
YMEeTb  OLUEHMBaTb PUCKM WU
MPMHMMATb PELUEHNA MO UX CHUXKEHMIO;
B) 3MOUMOHa/bHbIM  WMHTENNEKT, NpeAnoaratowmig
C(hOpPMUPOBAHHOCTb:

BHYTPEHHEM MOTMBALMM, BKAKYAIOWEN CTPEMAEHME K
IOCTUXKEHUMIO LEM M yCnexy, ONTUMM3M,
MHULMATMBHOCTb, YMEHWE [EMCTBOBATb, UCXOAA M3
CBOMX BO3MOXKHOCTEN;

3MNATMK, BKAKOYAKOWENW CMOCOBHOCTb MOHMMATH
IMOLMOHA/IbHOE COCTOAHME APYrMX, YUMTbIBaTb €ro
Npy OCYLLECTBNEHUM KOMMYHMKALMKU, CNOCOBHOCTD K
COYYBCTBMIO U CONEPEXMBAHMIO;

COUMabHbIX HaBbIKOB, BK/YAKLWMX CMOCOOGHOCTD
BbiICTpaMBaTb OTHOWEHUA C APYrUMM  JIOAbMM,
3a60TUTbCA, NPOABAATL MHTEPEC M pa3pellaTtb
KOHMAUKTDI

CBOEBPEMEHHO

OK 04 3ddekTnBHO
B3aMMOAEMCTBOBATb M paboTaTtb
B KONNEKTMBE U KOMaHZe

FOTOBHOCTb K CAMOPa3BMTHIO, CAMOCTOATEIbHOCTH M
camoonpeaenieHmio;

-0B/Ia/IeHME HaBblKaMM y4eBHO-MCCNEe0BATENbCKON,
NPOEKTHOM M COLMabHOM JEATENbHOCTH;

OBflaZieHMe YHWMBEPCANbHBIMU  KOMMYHMKATMBHbIMM
NeMCTBUAMM:

6) COBMECTHas JeATe/IbHOCTb:

MOHMMaTb M  WMCMONb30BaTb MPEUMYLIECTBA
KOMaH/IHOM U MHAMBMAYa/IbHOM PaboThl;

YMETb OnepupoBaTb MOHATUAMM: CJYYaMHbIM OMbIT M CNyYarHoe
COGbiTUE, BEPOATHOCTb C/IYYaMHOTO COBLITUSA; YMETb BblYMCIATL
BEPOATHOCTb C MCMO/Ib30BaHMEM rpadMyecKUX METOAOB; MPUMEHSTH
(hOPMY/Ibl CNIOKEHMA U YMHOXEHMS BEPOATHOCTEN, KOMBMHATOpHble
hakTbl M hOpMy/ibl MPK PELIEHMM 3aJaY; OLEHMBATb BEPOATHOCTY
peasibHbIX COGbITUM; 3HAKOMCTBO CO C/lyYaMHbIMM BENMYMHAMM;
YMEHME NMPUBOAMTL NMPUMEpbI MPOSBEHNS 3aKOHA GOJbLIMX YMCEN B
NPUPOAHBIX M 0BLIECTBEHHBIX ABNEHUAX;

- YMETb CBOGOAHO OMEpUPOBaTb MOHATUAMM: CTEMEHb C LE/bIM
roKasaTesleM, KOpEHb HaTypa/bHOM CTENeHW, CTeneHb C
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NpUHUMaTb  LEAM  COBMECTHOW  JEeATEesIbHOCTM,
OpraHu130BbIBaTb M KOOPAMHMPOBATb AEMCTBUA MO ee
JNOCTMKEHMIO:  COCTaBAATb  MJIaH  JEUCTBUM,
pacnpefensTb PosM C YYETOM MHEHMM YYaCTHWMKOB
06CykAaTb pe3y/ibTaTbl COBMECTHOM PabOThl;

KOOpPAMHMPOBATb M BbINOJIHATL PaboTy B YC/NOBUAX

peanbHoro, BWMPTYaNbHOrO M KOMGMHMPOBAHHOTO
B3aMMOJEMNCTBMUSA;
OCYLLECTBATb No3uTUBHOE CTpaTernyeckoe

NOBEJEHWE B PA3/IMYHbIX CUTyaUMsAX, MPOABAATH
TBOPYECTBO M BOOGPAXEHME, GbiTb MHULMATMBHBIM.
OB/NlaZieHMEe  YHMBEPCAsIbHbIMM  PErYNATUMBHbIMM
IeMCTBUAMM:

[) NpUHATHE Ce6S U ApYrUX NoAeN:

MPUHMMATb MOTMBbI M apryMeHTbl ApYr1x Joaen npu
aHaNn3e pe3yNbTaToB AesTENbHOCTH;

npu13HaBaTb CBOE NPaBO M NPaBO APYrMxX Ntojen Ha
OLLUMOKM;

pa3BMBaTb CMOCOGHOCTb MOHMMATb MMP C MO3WLMM
/Jpyroro YesoBeka

paLMOHa/ibHbIM MOKa3aTeNleM, CTEeNeHb C AEWUCTBUTENbHbIM
(BelLeCTBEHHbIM) NOKasaTenem, norapudm Y4Caa, CMHYC, KOCUHYC U
TaHreHC NPOM3BONLHOIO YMCAa;

yMeTb CBOOOAHO OMEpMpoBaTb MOHATMAMM: rpadmK YHKUMMK,
06paTHas QYHKUMA, KOMMO3MUUMA YHKUMM, MHEMHAA bYHKLMS,
KBagpaTMyHaa yHKUMA, CTeneHHasa QYHKUMA C  LesbiM
MoKasatefnem, TPUrOHOMETPUYECKME  (YHKLUMM, O0OpaTHbIg
TPUrOHOMETpUYEeCKMe  (PYHKUMM,  MNOKasaTes/lbHas M
norapudmmnyeckas dyHKUMM; YMETb CTPOUTb FpadmKku PYHKLMH,
BbINO/HATL NPe06pa3oBaHMsA rpaduKoB HYHKLMK;

YMETb MCMOMb30BaTh rpaduKkuM (YHKUMIA ANS M3YYEHUS NPOLECCOB M
3aBMCMMOCTEM MNpU  PELIEHMM 3ajay M3 APYrUX YYebHbIX
NPpeAMETOB M M3 peasibHOM KM3HM; BblpaxaTb (HOpMYIaMM
3aBMCUMOCTM MEXJY BEIMYMHAMMY;

CBOGOAHO ONepupoBaTb MOHATUAMM: YETHOCTb  YHKLMM,
NepMoanYHOCTD  YHKUMM,  OFPaHMYEHHOCTb  (YHKLMM,
MOHOTOHHOCTb (YHKLUMM, IKCTPEMYM GYHKUMM, Haubonbliee M
HaMMeHblUee 3HayeHWA (YHKUMM Ha NPOMEKYTKe; YMeTb MPOBOAMTH
nccnegosaHue QyHKLMK;

YMETb MCMONb30BaTb CBOMCTBA M IpatdmKu (YHKUMM ANS peLleHus
YPaBHEHMM, HEPABEHCTB M 3aJay C NapamMeTpamu; M3obpaxkaTb Ha
KOOPAMHATHOM NNOCKOCTU MHOXECTBA peLUeHNM ypaBHEHUMH,
HepaBeHCTB U MX CUCTEM

OK 05 OcyLwectBnATb YCTHYHO M
MUCbMEHHYI0 KOMMYHMKaLMIO
Ha rocyjapCTBEHHOM f3blKe
Poccuiickon Oeaepaupm ¢
YYETOM 0COBEHHOCTEN

B 0671aCTM 3CTETUYECKOTO BOCMUTAHMA:

3CTETMYECKOE OTHOLIEHME K MMpY, BK/IOYAA 3CTETUKY
6biTa, HAay4yHOrO M TEXHMYECKOTO TBOPYECTBA, CMOPTA,
TPYZa M 06LIECTBEHHbIX OTHOLIEHMH;

- CNOCO6HOCTb BOCMPUMHMMATb Pa3/IMYHbIE BMAb
MCKYCCTBA, TPaAMLMM M TBOPYECTBO CBOETO M APYrMX

- YMeTb OnepupoBaTb MOHATUAMM: cpedHee apudMeTHyecKoe,
MeaMaHa, Haubo/bllee M HaMMEHbllee 3HayeHus, pasmax,
amcnepcus, CTaHAapTHOE OTK/IOHEHME YMCIOBOTO Habopa; YMEHMUE]
M3BNIEKaTb, MHTEPNPETMPOBaTb MHGMOPMALMIO, NMPEACTAaBNEHHYIO B
Tab/MUax, Ha AMarpammax, rpacdukax, OTpaxalollyl CBOMCTBA
peasibHblX NPOLECCOB M ABNEHMM; NpeacTaBAATb MHGOPMALMIO C
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COLMANbHOTO M KYIbTYPHOTO
KOHTEKCTa

HapoZOB, OLlyWATb 3MOLMOHANbHOE BO3JEMCTBUE
MCKYCCTBA;

YOEXKAEHHOCTb B 3HAYMMOCTU ANA JIMYHOCTM W
06LieCTBA OTEYECTBEHHOTO M MMPOBOrO MCKYCCTBA,
3THUYECKUX KY/IbTYPHbIX TPaAMLMM M HApPOAHOrO
TBOpPYECTBa;

FOTOBHOCTb K CAMOBbIPAXKEHMIO B PpasHbIX BMAAX
MCKYCCTBA, CTPEMJ/IEHME NPOABAATb KayecTBa
TBOPYECKOM JIMYHOCTH;

OB/NlaZieHMe YHMBEpCa/IbHbIMM KOMMYHMKATMBHbIMM
IeMCTBUAMM:

a) obLiEHME:

OCYLIECTBNATb KOMMYHMKaUMM BO Bcex cdepax
KU3HU;

pacnosHaBaTb HeBepbasibHble CpeACTBa O6LEHMS,
MOHMMATb 3HAYEHME COLMaA/IbHbIX 3HAKOB,)
pacno3HaBaTh NpeanocbliKM KOHDIMKTHBIX CUTYaLIMM
M CMAYaTb KOHDAMKTDI;

- Pa3BEPHYTO M IOTMYHO M3/1araTb CBOK TOYKY 3peHMS
C MCNONb30BAHMEM SI3bIKOBbIX CPEACTB

MOMOLLbID TabAWL M AMArpamMm; MCCNefoBaTb CTaTUCTUYECKME)
ZlaHHble, B TOM YMC/IE C MPUMEHEHMEM rpacdUUYECKMX METOZ0B
3/1IEKTPOHHbIX CPeACTB;

YMETb OMEpMpoBaTb MOHATMAMM: TOYKa, NpsAMas, MIOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIM Yro/l, CKpeLMBalWMEC MPAMbIE,
napannenbHoCTb M NepneHAMKYIAPHOCTb NPAMBIX M MIOCKOCTEH,
YroN MeXAy NpsMbIMM, YO MeXAy NPAMOM M NJIOCKOCTbIO, Yron
MEeXAy NNOCKOCTAMM, PacCTOSHME OT TOYKM [0 MJIOCKOCTH,
PACCTOSAHME MEXJY NPAMbIMM, PACCTOAHWUE MEXAY NIOCKOCTAMM;
YMETb WMCMO/Ib30BaTb NpW PELIEHMM 3aJay M3yYeHHble (haKTbl
TEOPEMbI NNAHUMETPUM; YMEHME OLIEHMBATb Pa3Mepbl 06BLEKTOB
OKPY’KaloLero Mupa

OK 06 lMposaBnATb rpaxaaHCKo-
NaTpUOTUYECKYI0 NO3ULMIO,
IEMOHCTPMPOBATb 0CO3HAHHOE
noBezeHMe Ha OCHOBE
TPaAMLMOHHBIX
06LLeY€10BEYECKMX LIEHHOCTEN,
B TOM YMCNIE C YYeTOM
rapMoOHM3aLUMn
MEXXHALMOHANBHBIX M

0CO3HaHue 06YyyatoLMMmCS POCCHUICKOM
rPaXaHCKOM MAEHTUYHOCTH;

Lie/leHanpaB/ieHHOe Pa3BUTHE BHYTPEHHEM MNO3MULMM
JIMYHOCTM HA OCHOBE JlyXOBHO-HPABCTBEHHbIX

LleHHOoCTeM HapogoB Poccuickon deaepaumm,

MCTOPMYECKMX M HALMOHA/IbHO-KY/bTYPHbIX
Tpaguumi, GOPMMPOBAHME CMUCTEMbl  3HAYMUMbIX
LIEHHOCTHO-CMbIC/I0BbIX YCTAHOBOK,
AHTMKOPPYMNLUMOHHOTO MWPOBO33pEHMS,

- YMETb ONEpUMpPOBaTb NOHATUAMM: MPAMOYTo/bHAA CUCTEMA
KOOpAMHAT, KOOPAMHATbI TOYKM, BEKTOP, KOOPAMHATbI BEKTOPA,
CKaNApHOE MPOM3BEJEHHE, YrOl MEX/Y BEKTOpPaMM, CyMMa
BEKTOPOB, NPOM3BE/EHME BEKTOPA HA YMCNO; HAXOAMTb C MOMOLLbIO
M3y4YeHHbIX GOPMY/I KOOPAMHATBI CEPeAHbI OTPE3Ka, PacCcTOsHME
MEXY ABYMSA TOYKAMM;

-YMETb BbIOGUPATb NOAXOASLIMM M3YYEHHDBIM METOA ANS PELLEHUS
33/1a44, pacno3HaBaTb MaTemaTtMyeckue akTbl MU MaTeMaTHyeckue
MOJIENIN B NPUPOAHDIX M OBLIECTBEHHBIX ABNEHMSAX, B UCKYCCTBE;
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IMEXPEJIMTMO3HbIX OTHOLIJEHMI‘;i, NnpaBOCO3HaHHUA, 3K0JIOrMYECKOM KY/ZbTypbl,[yMEHWE NPUBOAWNTE NPUMEPBI MaTEMATU4ECKUX OTKprTMﬁ

NPUMEHATb CTAHAAPTbI CNOCOGHOCTU CTaBMTb LM M CTPOMTb KM3HEHHBIEPOCCUMCKOM M MUPOBOM MaTEMATUYECKOM HAyKM.
QHTUMKOPPYMUMOHHOIO M1aHbl; - YMETb ONepupoBaTb MOHATUAMM: CJyYaMHbIMA OMbIT U CYYaMHOE
noBeAeHUs B yacTu rpaXkAaHCKOro BOCMUTAHMS: COObITHE, BEPOATHOCTb C/IYYaMHOrO COOBITUS; YMETb BbIYMUCAATH

OCO3HaHME CBOMX KOHCTMTYLMOHHbIX MpaB MBEpOATHOCTb C MCMO/b30BAHMEM TPaPUUECKUX METOZOB; NPUMEHSATh
063aHHOCTEMN, YBaXKEHMe 3aKOHa M NPaBOMOPAAKA;  [DOPMY/bl CNOKEHMA M YMHOMKEHMA BEPOATHOCTEM, KOMGMHATOPHbIE
NpUHATHE TPaAMLMOHHbIX HaLMOHaNbHbIX,(baKTbl M (HOPMY/IbI NPU PELLEHNUM 3aa4; OLEHMBATb BEPOATHOCTH
obLieYyeioBeYeCcKmX F'YMaHUCTUYECKUX MpeasibHbIX COBbLITMIM; 3HAKOMCTBO CO CNYYaWHbIMM BEJMUYMHAMM;
JIEMOKPATUYECKMX LIEHHOCTEN; YMEHWE NPUBOAWTL MPUMEPbI NPOABIEHMSA 3aKOHA BO/bLIMX YMCEN B
rOTOBHOCTb NPOTUBOCTOATb UAEONIOTUUNPUPOAHDIX M 0BLLECTBEHHDIX ABJIEHMAX

3KCTPEMM3MA,  HaLUMOHa/M3Ma, KCEHOhOo6UM,
JAMCKPUMMHALMM MO COLMA/IbHBIM, PENUrMO3HBIM,
PacoBbIM, HaLMOHA/IbHbIM MPU3HAKAM;

FOTOBHOCTb BECTM COBMECTHYI [JEATE/NbHOCTb B
MHTEpecax rpaxAaHCKoro obLiecTBa, y4acTBOBaTh B
CaMoynpaB/ieHMM B 06lLe06pa3oBaTe/IbHON
OpraHM3almMn 1 1eTCKO-IHOLIECKMX OpraHu3aLmax;
YMEHME  B3aMMOJENCTBOBATb C  COLMA/IbHbIMM
MHCTUTYTaMM B COOTBETCTBMM C MX (DYHKLUMAMM W
Ha3HaAYeHMEM;

FOTOBHOCTb K TYMaHMTApHOM W BOJIOHTEPCKOM
[1eATENIbHOCTY;

MaTPMOTUYECKOrO BOCTUTAHMS:

C(hOPMMPOBAHHOCTb ~ POCCMMCKOM  FpaAaHCKOM
MAEHTUYHOCTM, NATPUOTM3MA, YBAKEHMS K CBOEMY
HapoZly, Y4yBCTBa OTBETCTBEHHOCTW nepej PoanHOM,
ropA0CTH 3a CBOM KpaM, CBOK PoauMHY, CBOM A3bK U
KY/IbTYpY, npowioe U HacTosLlee
MHOTOHaLMOHaNbHOr0 HapoJa Poccuu;
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LUEHHOCTHOE  OTHOLIEHME K  TrOCYAApPCTBEHHBIM
CMMBO/IaM, MCTOPUYECKOMY M MPUPOAHOMY Hac/ieauio,
NMamATHWMKaM, TpaavumMam HapoaoB Poccuu,
JOCTUXEHUAM Poccun B HayKke, MCKYCCTBE, CMopTe,
TEXHOJIOTUSAX U TPYAE;

UAENHasA y6eX AEHHOCTb, TOTOBHOCTb K C/TY3KEHMIO U
3almTe OTeYecTBa, OTBETCTBEHHOCTb 3a €ro CyAbby;
OCBOEHHble  06YYaWMMKUCA  MEKNPEeAMETHble
MOHATMA M YHMBEPCANbHble Yy4YebHble AenCTBUSA

(peryndaTusHble, no3HaBaTe/ibHble,
KOMMYHMKaTMBHbIE);

CMOCOBHOCTb MX MCMONb30BaHWUSA B NO3HABATE/IbHOMM
coumasibHOM NnpakTUKe, rOTOBHOCTb K

CaMOCTOATE/IbHOMY MJIaHMPOBAHWIO M OCYILECTB/IEHMIQ
y4eGHOM AeATeNbHOCTM, OpraHu3aumMu Y4e6HOro
COTPYAHMYECTBA C NeJarornyeckumu paboTHUKaMu U
CBEPCTHMKAMM, K Y4yacTMIO B MOCTPOEHMM
WHAMBMAYaNIbHOM 06pa30BaTE/IbHOM TPAEKTOPHM;

- OBJIAJAEHME HaBblKaMu Y4eBHO-UCCNe0BaTENbCKOM,
NPOEKTHOM M COLMANbHOM AeATeNbHOCTH

OK 07 CopetcTBoBaThH
COXPaHEHMI0 OKPYKaloLLeH
Cpefbl, pecypcocoepexeHuto,
NPUMEHATb 3HaHMA 06
M3MEHEHMM KumarTa,
NPUHLMMbI GEpeXIMBOro
NPOM3BOACTBA, 3QMEKTUBHO
[IeMCTBOBATb B YPE3BblYaMHbIX
CUTYauMAX

HEe nNpUHMMaTb JenCTBuUS,
OKpY3KaloLLen cpese;

YMETb NPOrHO3MpoBaTh

3KONIOrMYecKkMe nocneAcTBus
JIENCTBUI, NPeOTBpALLATb MX;

HanpaB/1€EHHOCTMU;

npuHOCAWME Bped- YMeTb ONepupoBaTb MOHATMAMM: (YHKUMSA, HenpepbiBHas

He6MaronpUATHbIEYMETb HaXOAWUTb NPOM3BOAHbIE NEMEHTAPHbIX (YHKUMM, MCMONb3ySA
npeanpuHUMaeMbIXCNPaBOYHble MaTepuasbl; MCCNefoBaTb B MPOCTEMWMX CydanX

PacLIMpUTb OMbIT  AEATENbHOCTM  3KOMOrMYEeCKOM3HAYeHMs  (DYHKUMM; CTpOMTb rpadMKM MHOFOYNEHOB

(YHKUMA, NpoM3BOAHAsA, nepBoobpasHas, ONpejeNeHHbl MHTerpan;

(DYHKLUMM HAa MOHOTOHHOCTb, HaXOAWTb HaWUBOMbLIME M HAMMEHBLIME

MCMONb30BAHMEM annapata MaTemaTMYyecKoro aHanu3a; NpUMEHATb
NPOM3BOAHYI0 MPU pELleHMM 3aa4y Ha [ABMXKEHME; pellaTb
NPaKTUKO-OPMEHTMPOBAHHbIE  33fa4M Ha HauboNbliMe M
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pa3pabaTbiBaTb MMaH PELIEHMA NpO6EMbI C YYETOM
aHa/M3a  MMEWLMXCA  MaTepuasibHbiX U
HemaTepuasibHbIX PeCypCoB;

OCYLLECTBAATb LeNeHanpPaBaEeHHbIM MOUCK MepeHoCa
CpPeacTB M CNOCO60B AENCTBMA B NPOGECCUMOHANIBHYH)
cpeay;

YMeTb MEepeHOCUTb 3HaHMA B MO3HABATE/IbHYIO M
MPaKTUYECKYI0 06/1aCTH KM3HEAEATEIbHOCTH;
npeanaratb HOBble MNPOEKTbl, OLUEHWMBATb MAEU C
MO3MLUMM HOBM3HbI, OPUTMHANBHOCTHM, MPAKTUYECKOM
3HAYUMMOCTH;

faBaTb OLEHKY HOBbIM CMTyaUMsM, BHOCMTh
KOPPEKTUBbLI B AEATENbHOCTb, OLLEHWMBATb
COOTBETCTBME PE3Y/NbTATOB LIENAM

HaMMeHblUME 3HAYeHMA, Ha HaxOoXAeHWe NyTu, CKOPOCTU W
YCKOpPEHMUS;

YMeTb OnepupoBaTb MOHATUAMM: [ABMXKEHME B MPOCTPAHCTBE,
noAo6Hble Gurypbl B MPOCTPAHCTBE; MCMO/b30BaTh OTHOLIEHME
naowWazAen MOBEPXHOCTEM M 06bEMOB NOAOGHLIX GUryp npu
peleHnn 3asay;

YMETb BbIYUCAATb TEOMETPUYECKME BeSIMUMHBI (A4NMHA, yron,
naowagb, 06beM, NaowWwaLb NOBEPXHOCTH), UCMO/b3YA M3yYeHHble
OOpMY /bl U METOAbI

MK°...
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1. CTpyKTYpa M coaepxaHue o06uieo6pa3oBaTeNbHOr0 NpeameTa

2.1. 06bem npegMeTa M BUAbI Y4eGHOM PaboTbl

Bua yue6HOM paboTbl Obvem 8
yacax

06beM nporpamMmbl npegmeta 308

B T.u.

OcHOBHOE coaepKaHue 244
BT. Y.:

TeopeTMyeckoe 0byyeHue 26

MPaKTUYEeCKMne 3aHATUA 218

MpodeccuoHaNnbHO-0pUEHTUPOBAHHOE COAEPKAHME (CoaepaHHe 56

NPUKNAZHOrO MOAYNA)

BT. Y.:

TeopeTMyeckoe obyyeHue 4

NpaKTUYeCKne 3aHATUA 52

UHAMBMAYaNbHbIM NpOEKT (Oa/Henm) Aa

KoHcynbTayma 4

[pomeKyTOo4YHaA aTTecTauma (3K3aMeH) 4
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2.2 TeMmaTH4ecKHi IJIaH U codepiKaHue TUCIUIIJINHBI

MO HOBAAHS pEyIETon 1 Tou Coneprxanme yueOHOTO MaTepuaia (OCHOBHOE U MPO(ecCHOHAIBHO- 361’6 dopMupyeMbIe
OPHUEHTHPOBAHHOE), IPAKTUYECKUE 3aHATHUSL. qacop | NOMIUCTCHINN
1 2 3 4
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOI IK0JIbI -184acoB
Tema 1.1 [ToBTOpEHME Kypca OCHOBHOM IIKOJIBI 1 OK 04, OK 05.
[lenu u 3a1a4m MaTeMaTUKU TIPU
OCBOEHHUH CHEIHUATBLHOCTH
JericTBUS HaJ MOJIOKUTEIbHBIMA U OTPULIATEIbHBIMU YUCIIaMU 1 OK 04, OK 05.
[IpakTuueckoe 3aHsATHE
Tema 1.2. JlecTBHUS CO CTEIEeHIMU 1 OK 04, OK 05.
Uucna u Beluncienus. Beipaxenus u
npeoOpa3oBaHus
[IpakTuueckoe 3aHsATHE DopMyJIbl COKPAILIEHHOTO YMHOXEHHUS 1 OK 04, OK 05.
Tema 1.3 Bunel mnockux ¢Guryp v Ux miomaab 1 OK 04, OK 05.
I'eomeTpust Ha MIOCKOCTH
IIpaxTHueckoe 3aHsaTHE Pemienue 3a1a4 Ha BeIYMCICHUE TUTONIaiel GUTyp 1 OK 04, OK 05.
Tema 1.4 IIpocTsie nporeHTbl. CocOOBI MX BBIYUCICHUS 1 OK 04, OK 05.

HpOL[eHTHBIC BBIYHCIICHUA

24




HpaKTqucxoe 3aHATUC

CnosxHbI€ POLIEHTHI

OK 04, OK 05.

Tema 1.5 JIuHelHble U KBaJpaTHbIE ypaBHEHHUS 1 HEPABEHCTBA OK 04, OK 05.
VYpaBHEHHUsI U HEPABEHCTBA
[IpakTueckoe 3ansaTue JpoOHO-nMHEelHbIE YpaBHEHUS U HEPABEHCTBA OK 04, OK 05.
Tema 1.6 CriocoObl pelieHns CUCTeM JIMHEHHBIX YpaBHEHUN OK 04, OK 05.
Cucrembl ypaBHEHUH U HEPABEHCTB

[Tonarus: matpuna 2x2 u 3x3, onpenenurens Matpulel. Meron ['aycca. OK 04, OK 05.
[IpakTrueckoe 3aHsaTHE CucteMbl HETMHENHBIX YPAaBHEHUI OK 04, OK 05.
[IpakTuueckoe 3aHsATHE CucrteMbl HEpaBEHCTB OK 04, OK 05.
Tema 1.7BxoHON KOHTPOJIb. KonTtponbHas padoTa OK 04, OK 05.
VYpaBHEHMs U HEpPAaBEHCTBA.
I'eomeTpus Ha IIOCKOCTH

Pasznen 2. [IpsiMble U JIOCKOCTH B MPOCTPaHCcTBe-18 yacos

Tema 2.1 [Ipenmer crepeomerpun. OK 04, OK 05.
OCHOBHBIE TIOHATHUS CTEPEOMETPUH. AKCHOMBI CTEPEOMETPUH
Pacrnionoxxenue npsamsIx u
IIJIOCKOCTEM.
[IpakTueckoe 3aHsATHE Pacrnionosxenue npsamsIX U MI0CKOCTEN OK 04, OK 05.
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Tema 2.2. OK 04, OK 05.
[TapamrenpsHOCT IPAMBIX, IpsiMoi 1 | [lapamienpHble IpsiMbIE B IIPOCTPAHCTBE.
MIOCKOCTH, MIIOCKOCTEH

[TapannenbHble npsiMas U MIIOCKOCTb OK 04, OK 05.
[IpaxTueckoe 3ansaTue Tetpasap u ero 3meMeHThI OK 04, OK 05.
[IpakTueckoe 3ansaTHe [Tapannenenunen u ero 3IE€MeHTHI OK 04, OK 05.

[TocTpoenue ceuennii OK 04, OK 05.
Tema 2.3. [TepnienauKynsIpHBIE TPSIMbIE OK 04, OK 05.
[lepnieHTUKYIAPHOCTD MPSAMBIX,
MPSIMOM M TUIOCKOCTH, MIJIOCKOCTEN

[Ipu3Hak neprneHauKyIIpHOCTH TPSIMOU U INIOCKOCTH OK 04, OK 05.
[IpakTuueckoe 3aHsATHE [IepieHaAuKyIsp U HaKJIOHHAA OK 04, OK 05.
[IpakTuueckoe 3aHsATHE [IepnienAMKyNSApHBIE NITIOCKOCTH OK 04, OK 05.
Tema 2.4. Teopema o0 TpEX nmepneHAUKYIApax OK 04, OK 05.

Teopema o Tpéx nepneHAUKyIApax
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Yroa Mex 1y IpsIMOH U TUIOCKOCTBIO.

OK 04, OK 05.

Yron Mmexay mioCKOCTIMHA

OK 04, OK 05.

Tema 2.6. [Ipsimble 1 TIIOCKOCTH B KoHTponsHas padorta OK 04, OK 05
IIPOCTPAHCTBE
Pa3nen 3 KoopauHaTtel 1 BeKTOpPbI-14 yacon
Tewma 3.1. JlexkapTOBBI KOOPAWHATHI B ITPOCTPAHCTBE OK 04, OK 05.
JlexapTOBBI KOOPJMHATHI B
npocTpaHcTBe. PaccrosiHue mexay
nByMs Toukamu. Koopaunatsl
CepeIlnHbl OTpe3Ka
[IpakTueckoe 3aHsATHE Paccrosinue mexny nByms Toukamu. KoopauHatsl cepejHbl OTpe3Ka OK 04, OK 05
Tewma 3.2 Bekropsl B npoctpancTse. Cl10’)K€HUE U BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE OK 04, OK 05
BEKTOPA Ha YKCJIO.
BekTopsl B mpocTpancTBe. Yo
Mexay BekropaMu. CkansipHoe
MIPOU3BEJICHNE BEKTOPOB
Yroa Mex 1y BEKTopamu OK 04, OK 05
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[IpakTueckoe 3aHsTHE CkansipHO€ IIPOU3BENECHUE BEKTOPOB OK 04, OK 05
Paznosxenue BekTopa 1o TpeM HEeKOMILIAHAPHBIM BEKTOpaM OK 04, OK 05
[IpakTuueckoe 3aHsiTHE Koopaunats! BekTOpa, CKaIIpHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, OK 04, OK 05
YTOJ MEXIY BEKTOPaMH, YroJl MEX/y MPSIMOI U IMIIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMU.
VYpaBHEHHE IOCKOCTH. ['€OMETPUYECKUI CMBICI OTIPEETUTENS 2X2 OK 04, OK 05
Tema 3.3 KoopauHaTHas TI0CKOCTH OK 04, OK 05
[IpakTHKO-OpHUEHTUPOBAHHBIE 3aa4U
Ha KOOPAMHATHOM MJIOCKOCTH
Brruncnenue paccTosHMN U IJI0MAAeH Ha MIIOCKOCTH OK 04, OK 05

Tema3.4 Ilpocreiine 3a1auu B
KOOpJIMHATaX

KonTtponsHas pabora

OK 04, OK 05

Paznen 4. OcHoBBI TpuroHoMeTpuu. Tpuronomerpuyeckue GyHKIUU- 38 4acoB
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Tema 4.1 Paguannas mepa yria 2 OK 04, OK 05.

Tpuronomerpuyeckue GyHKIUU
IIPOU3BOJIBHOTO YIUIA, YUCJIA.
Panpnannas u rpagycHas mepa yria

[IpakTueckoe 3ansaTue [ToBOpPOT TOUKM BOKpYT Hauajga KOOpAUHAT 1 OK 04, OK 05, OK 09.

Omnpenenenue cuHyca, KOCUHYCa, TAHTE€HCA, KOTAHTeHCA. 3HAKH 10 4eTBepTsiM | 1

[IpakTrnueckoe 3aHsTHE 3aBUCHUMOCTb MEX]Ty CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHT'€HCOM OJHOro | 1 OK 04, OK 05, OK 09.
U TOTO K€ yria

Tema 4.3 CymMMa 1 pa3HOCTb CHHYCOB M KOCUHYCOB 2 OK 04, OK 05

CuHyc, KOCHHYC, TAHT€HC CYMMBI U
paszHocTH IBYX yrioB. CHHYC U
KOCUHYC IBOMHOTO yriia. ®opmyibl
MIOJIOBUHHOTO YTjia

[IpakTuueckoe 3aHsATHE CuHyC ¥ KOCUHYC IBOMHOTO yrja 1 OK 04, OK 05, OK 09.
[IpakTuueckoe 3aHsiTHE DopMyIIbI TOJIOBUHHOIO YIJIA. 1 OK 04, OK 05, OK 09.
[IpakTuueckoe 3aHsATHE [IpeoOpazoBanusi CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIMN B IPOU3BEACHUE U 1 OK 04, OK 05, OK 09.

IMPOU3BCACHUA B CYMMY

IIpaxTHueckoe 3aHsaTHE BripaxkeHne TpuroHoMeTpudeckux (GyHKIMNA Yepe3 TAaHIeHC TI0JIOBUHHOTO 1 OK 04, OK 05, OK 09.
apryMeHra
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HpaKTqucxoe 3aHATUC

[IpeobpazoBaHue MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHUN

OK 04, OK 05, OK 09.

Tema 4.4.

®yHkuMH, ux ceorictBa. Crocoobl
3aganus QyHKIUH

OO6nacTh onpeaeneHuss U MHOYKECTBO 3HaUeHUN (PyHKIUI

OK 04, OK 05.

[IpakTrueckoe 3aHsaTHE

YeTHOCTh, HEYETHOCTD, NEPUOANYHOCTh GYHKINNA. CriocoObl 3a1anus QyHKIMMA

OK 04, OK 05, OK 09.

Tema 4.5

Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduKu

O6nacTh onpeaeneHuss 1 MHOKECTBO 3HAYEHUH TPUTOHOMETPUUECKUX
¢ynkuit. YeTHOCTh M HEYETHOCTD, MEPHOAMIHOCTh TPUTOHOMETPHUECKIX

byHKIINHA

OK 04, OK 05.

[IpaxTrueckoe 3aHsaTHE

CaoiictBa u rpaduku GyHKIUI y=COSX , y=SIinX ,y=tgx, y=ctgx

OK 04, OK 05, OK 09.

Tema 4.6

[IpeoOpazoBanue rpaduxon
TPUTOHOMETPHYECKUX (PYHKIIUH

Cxatue u pacTspkeHre rpaduKoB TPUTOHOMETPUYECKUX (QYHKIUI

OK 04, OK 05.

HpaKTI/ILIeCKOG 3aHATHUC

[IpeoGpaszoBanue rpauKoB TPUTOHOMETPUUECKUX (YHKIIHIA

OK 04, OK 05, OK 09.

Tema 4.7

Omnucanue nNponu3BOACTBEHHbBIX
MIPOILIECCOB C MOMOIIBIO I'PaKOB

byHKIHII

Hcnonb3oBaHne CBOMCTB TPUIOHOMETPUUYECKUX (DYHKIUI B
npodeccuoHaNbHBIX 33Jauax crenuanbHocTH OcHallleHHe CpefcTBaMu
aBTOMATHU3ALMH TEXHOJIOTMYECKUX MPOIIECCOB U MIPOU3BOJICTB (II0 OTpAcisiM)

OK 04, OK 05.

HpaKTI/I‘{eCKOC 3aHATUC

Hcnonbs3oBaHne CBOWCTB TPUTOHOMETPUUYECKUX (PYHKIUH B
npo¢ecCHOHATBHBIX 3a7jayaxX crennanbHOCTH CBapIuK (Py4HON M YaCTUYHO
MeXaHU3UPOBAHHOM CBapKH (HAIlJIaBKH)

OK 04, OK 05, OK 09.
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Tema 4.8 Ob6parnbie TpuroHomerpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaduku OK 04, OK 05.
OOpatHble TPUTOHOMETPUYECKHE

GbyHKIIH

Tema 4.9 VYpaBHeHHe COSX=a OK 04, OK 05.

TpuroHomeTpudecKue ypaBHEHUs U

HepaBeHCTBa

[IpakTrueckoe 3aHsaTHE

VYpaBHeHue Sinx=a

OK 04, OK 05, OK 09.

[IpakTrueckoe 3aHsaTHE

VYpaBHenue tgx=a

OK 04, OK 05, OK 09.

[IpakTrueckoe 3aHsATHE

VYpaBHenue ctgx=a

OK 04, OK 05, OK 09.

[IpakTuueckoe 3aHsTHE

Pemenne TpUroHOMETpHUYECKUX YpaBHEHHM, CBOSIIIUXCS K KBaJPATHBIM

OK 04, OK 05, OK 09.

HpaKTI/ILIeCKOC 3aHATUC

Pemienne TpuroHOMeTpHUUECKUX YPAaBHEHHIM, PEIIaeMBbIX Pa3I0KEHUEM Ha
MHOKHUTEJIH.

OK 04, OK 05, OK 09.

HpaKTI/I‘IeCKOG 3aHATUC

O)IHOpOI[HLIe YpaBHCHUA

OK 04, OK 05, OK 09.

HpaKTI/I‘IeCKOG 3aHATUC

[Ipocreiiye TpUroHOMeTpUUECKHUE HEPABEHCTBA

OK 04, OK 05, OK 09.

Tema 4.10

Cucremsbl TPUTOHOMCTPUYICCKUX

YpaBHEHUH

CucremMpl TPUTrOHOMETPUYECKUX YPABHEHUM

OK 04, OK 05.
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Tema 4.11Pemenune 3agau. OCHOBBI KontponsHas pabora OK 04, OK 05.
TPUTOHOMETPHH.

Tpuronomerpuueckue GyHKIHH

Pa3nen 5. KommiekcHble uncna-6 4acoB

Tema 5.1. [Tonstue komruiekcHoro uncia. ConpsikeHHbIE KOMIUIEKCHBIE YMCia, MOTYJIb U OK 04, OK 05.

KoMmriuiekcHbie umcia

apryMeHT KOMIUIEKCHOTO yrcia. @OpMBI 3aiCH KOMIUIEKCHOTO YHUCIIa
(reomeTpuyeckasi, TPUTOHOMETpPUYECKasl, adredpandeckast)

[IpakTrnueckoe 3aHsTHE

Apudmernueckue AEMCTBUS C KOMIUIEKCHBIMH YUCIIaMU

OK 04, OK 05, OK 09.

Tema 5.2

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCEI

Bremoanenue pacu€TOB C MOMOIIBIO KOMIIJIEKCHBIX YHUCECII

OK 04, OK 05.

[IpakTuueckoe 3aHsATHE

HpI/IMepBI HCIIOJIB30BaHUA KOMIIJIICKCHBIX YHUCECII

OK 04, OK 05, OK 09.

Paznen 6. [IpousBoiHast, €€ MpUMEHEHU

e-38 yacos

Tema 6.1

[Tonarue npousBogHOM POpPMYIIbI U
npaBuiia AuddepeHIpoBaHus

Onpez[eneHHe YHCIIOBOM IIOCJICJ0BATCIIBHOCTH CIIOCOOEI €€ 3aJ1aHu. CaoiicTBa
YHCJIOBBIX HOCHCHOB&TCHLHOCTCﬁ. OHPCIICJ'ICHI/IG mnpeaciia nmocjaea0BaTCIbHOCTH.
Boraucnenue MIpeacioB MOCIIEI0BATEILHOCTEH. Hpez[en (I)YHKHI/II/I Ha 0ECKOHEYHOCTH.

OK 04, OK 05, OK 09.

HpaKTI/IquKOC 3aHATUC

[penen ynkuun B Touke. [Ipupamenue aprymenta. [Ipupamenue ¢pynkimu. 3anaun,
NPUBOJSIINE K TIOHATHIO MPOU3BOAHOM. Onpenenenyie mpor3BOAHONU. ANrOpuT™

OTBICKaHUA HpOHSBO,IIHOfI

OK 04, OK 05, OK 09.
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Tema 6.2

ITpou3sBoaHBIE CYMMBI,Pa3HOCTH
IPOU3BECHUA, YACTHOTO

®opmynsl quddepeHIpoBaHUs

OK 04, OK 05.

[IpaxTrueckoe 3aHsaTHE

®opmynsl quddepeHITpoBaHUS

OK 04, OK 05, OK 09.

[IpakTrueckoe 3aHsaTHE

[IpaBuna nuddepenunpoBanus

OK 04, OK 05, OK 09.

Tema 6.3
[Ipon3BOHBIE TPUTOHOMETPHUIECKHX
byHKIHHA. [TpowsBoaHas

CTI0KHOM (DYHKIIUH

Onpenenenne cloXHONU QYyHKIINH

OK 04, OK 05.

[IpakTuueckoe 3aHsTHE

[IpousBoHAs TPUTOHOMETPHYECKUX (DYHKITHI

OK 04, OK 05, OK 09.

HpaKTI/ILIeCKOG 3aHATUC

[TpousBoHas cI0KHON (HYHKITUN

OK 04, OK 05, OK 09.

Tema 6.4

[TonsTHe 0 HEMpepPHIBHOCTU(YHKIIUH.

MeromuHTEpPBAIIOB

[TousTtue HenpepsiBHOM QyHKIMU. CBOMCTBA HEPEepbIBHOM QyHKIMH. CBSI3b MEXKIY
HEMpPEepbIBHOCTBIO U TU(PEepeHINPYeMOCThIO0 QDYHKIUH B TOUKE.

OK 04, OK 05.

HpaKTI/IquKOC 3aHATUC

AJ'IFOpI/ITM peUICHHSA HEPABCHCTB METOAOM MHTCPBAJIOB

OK 04, OK 05, OK 09.

Tema 6.5

['eomeTprueckuii CMbICT IPOU3BOIHOM-YTI0BOM KOA(P(HUIMEHT KacaTeNbHO K rpaduky
(GyHKIHR

OK 04, OK 05.
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['eomeTpuueckuii 1 pU3NIECKHI CMBICT
IPOU3BOIHOM

[IpaxTrueckoe 3aHsaTHE

YpaBHeHHE KacaTelnbHOU K rpaduKy GyHKINHI

OK 04, OK 05, OK 09.

Tema 6.6 ®uznyeckuii (MEXaHUYECKUIT) CMBICI IPOU3BOJHOM — MTHOBEHHAS! CKOPOCTb B MOMEHT OK 04, OK 05.
Du3NYEeCKU  CMBICT Bpemenn t: v = S'(f)

NPOU3BOHON B

npod)ecCHOHATBHBIX 3aa4ax

Tema 6.7 Bospacranue u yObiBaHue (yHKIMH, COOTBETCTBHE BO3pACTaHUs U YObIBAHUS QYHKIIHN OK 04, OK 05.

MonoTtoHHOCTh (pyHKIIUH. TOYKH
IKCTpEMyMa

3HaKy Mpou3BOIHOM. [IoHATHE MPOU3BOAHOMN BHICIIETO MOPS/IKA, COOTBETCTBUE 3HAKA
BTOPOH MPOU3BOTHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKITHH HA OTPE3KeE.

[IpakTuueckoe 3aHsTHE

3aaun Ha MAKCUMYM U MUHEMYM. [[OHATHE aCUMITOTHI, CIOCOOBI MX ONPEICIICHHS.
Anroput™m uccnenoBaHus (GYHKIMH M MMOCTPOSHHUS €€ Tpaduka ¢ IOMOIIBIO
MIPOU3BOTHOM.

HpoOHo-nuHelHas QyHKIHSA

OK 04, OK 05, OK 09.

Tema 6.8

Uccnenoanue GyHKIMIA U IOCTPOCHUE
rpadguKoB

HccnenoBanue GyHKIMIA U HOCTPOEHHUE IPaPUKOB

OK 04, OK 05.

HpaKTI/IquKOC 3aHATUC

HccnenoBanue GyHKIMiA 1 HocTpoeHue rpadukos

OK 04, OK 05, OK 09.

Tema 6.9

HauOoubiiee u HauMeHblIee
3Ha4YeHue QyHKUIUU

HaxoxnaeHue HaKOOJIBIIEr0 1 HAUMEHBIIICTO 3HAYCHUH (I)YHKHHﬁ, MMOCTPOCHHUC
l"pa(l)I/IKOB MHOT'OYJICHOB C UCIIOJIb30BAHUEM aIlliapata MaTeMaTH4YCCKOTO
aHalJIi3a

OK 04, OK 05.
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Tema 6.10 HauGonpIee 1 HauMeHbIlee 3HaYCHUE (PYHKITUU OK 04, OK 05.
HaxoxxieHne onTuManbHOro pe3ynbTaTa ¢
MOMOIIBIO TIPOM3BOAHON B MPAKTHUECKUX
3a/1a4ax
Haubounbiee u HanmeHbliee 3HaYeHUE (HYHKIIUU OK 04, OK 05.

[IpakTrueckoe 3aHsaTHE

Haubonpiiee n HaumeHblllee 3HaYeHHE PYHKIIUU

OK 04, OK 05, OK 09.

Tema 6.11

Penrenue 3anad.l[ponsBogHas
(QyHKIMH, eeTTPUMEHEHHE

KonTponbhas pabora

OK 04, OK 05.

Paznen 7. MHOTOrpaHHMKY U Teja BpaieHusi-44uaca

Tema 7.1Bepmmnbl,  peOpa, TpaHu MHOTOIPaHHHKA

HpaKTI/ILIeCKOC 3aHATUC

[Tonstue muororpanHuka. Ero snmemeHThI: BepiiuHbl, pedpa, rpanu. JluaroHais.

Ceuenune. BI)IHYKJ'ILIC W HEBBLIMYKIIBIC MHOT'OIpaHHUKHA

OK 04, OK 05, OK 09.

Tema 7.211pu3sma, ee cocrapnstomue, ceuenue. [Ipsmast v npaBuibHas TPU3MBbI

HpaKTI/I‘IeCKOG 3aHATUC

[Monsitue npusmbl. Ee ocHoBanus u 60xoBbie rpanu. Beicota npusmel. [Ipsamas u

HAKJIOHHAA IpUu3Ma. HpaBI/IJ'ILHa}I [prusMa.

OK 04, OK 05, OK 09.

Tewma 7.3[Tapamenenuner, ky0. Ceuenue Ky0a, mapaienenumneaa

HpaKTI/IquKOC 3aHATUC

Hapanﬂeﬂennnez[, CBOICTBA pAMOYTOJIbHOT'O TIapaJljICJICIIUIICAa, KY6 Ceuenne Ky6a,

MapajiejIienIcaa

OK 04, OK 05, OK 09.

Tema 7.4HI/IpaMI/II[a, €€ COCTaBJIAIONIUE, CC‘{CHI/IC.HpaBI/IJlLHa}I anaMHz[a.YcequHaﬂ nupamMuza
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HpaKTqucxoe 3aHATUC

[Tupamuna u ee anementsl. Ceuenue nupamusl. [IpaBuibHas nupamua. YceueHHas
nupaMua

OK 04, OK 05, OK 09.

Tema 7.5bokoBast 1 MoJIHAsi HOBEPXHOCTh

NIPU3MBLIIMPaAMUBI

[IpaxTueckoe 3ansaTue [Inowanb 60KOBON U MONHON MOBEPXHOCTH 2 OK 04, OK 05, OK 09.
Tema 7.6CummeTpust B kyOe, mapauienenurnee, mpusMe, MMpaMusie
[IpakTueckoe 3ansaTHe CuMMeTpys OTHOCUTENIBHO TOYKH, MPSAMOi, iockocTd. CUMMeETpust B Ky0e, 2 OK 04, OK 05, OK 09.

nmapauiCJICTIMne e, mpusMe, mupaMuac

Tema 7.7. [Ipumepbl CHMMETPHUH B CHEIL

rnanpHOCTH OCHaIIeHNEe CPEICTBAMU aBTOMATHU3AIMN TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOACTB (IO OTPACTISIM)

CummeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, OBITY 2 OK 04, OK 05, OK 09.
[IpakTrueckoe 3aHsATHE CumMeTpHs B TIPUPOJIE, APXUTEKTYPE, TEXHUKE, OBITY 2 OK 04, OK 05, OK 09.
Tema 7.8 IIpaBusibHbIC MHOTOTPaHHUKH, UX CBOMCTBA
[IpakTuueckoe 3aHsATHE [TonsaTHE MpaBUILHOTO MHOTOrpaHHKKA. CBOMCTBA MPAaBUIbHBIX MHOTOTPAHHUKOB 2 OK 04, OK 05, OK 09.
Tema 7.91ununap, ero cocrapiustomue. CeueHns UUITUHIPA
[IpakTuueckoe 3aHsATHE Hununaap, ero cocrapisomue. CedeHus UUINHIPa (MapajuielbHOe OCHOBAHUIO | 2 OK 04, OK 05, OK 09.
u ocu) Pa3BepTka nunmHapa
Tema 7.10Konyc, ero cocrasistoniue. CeueHUs: KOHyca
Komnyc, ero cocrasnsromniue. CeueHus: KoHyca (MapajjiebHO OCHOBAaHUIO U 2 OK 04, OK 05.

MpOXosiee yepe3 BEepIINHY), KOHMUeCKHe ceueHus. PazBepTka KoHyca.
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[IpakTuueckoe 3aHsiTHE Ceuenus koHyca (mapajijieIbHO OCHOBAHUIO M MPOXOISIIEE Yepe3 BEPIIUHY), 2 OK 04, OK 05, OK 09.
KOHUYECKUE CCUCHUSI.

Tema 7.11

VYceuénnblil koHyc. CeueHus: yce4€HHOTO KOHyca

[IpakTueckoe 3ansaTue Yceuénnslii konyc. Ero oOpasyrommue u Beicota. CeueHHus yce4€HHOTO KoHyca | 2 OK 04, OK 05, OK 09.

Tema 7.121ap u chepa. Ux ceuenuns

[IpakTrueckoe 3aHsaTHE lap u cdepa. Bzanmuoe pacrionoxenue chepsl u miockoctd. Cedenus mapa, | 2 OK 04, OK 05, OK 09.
cdepbl

Tema 7.131Mousatre 06 00BEMe Temma. OTHONIEHUS 00BEMOB TEN

[IpakTrueckoe 3aHsTHE [Tonsatue 06 06bEMe Tema. O0BEM Kyda U MPSAMOYTOJILHOTO Tapayuienenuneaa. | 2 OK 04, OK 05, OK 09.
OO0BEM MPU3MBI U IIUITHH]IPA

OtHomeHne 00BEMOB TTOJ00HBIX TeI. ['eOMeTpruUeCKUd CMBICT OTIPEACTUTEIS 2 OK 04, OK 05.
3-ero mopsika.

Tema 7.14006bEMBI U MJIOMIATN TTOBEPXHOCTEHN TEI

[IpakTrueckoe 3aHsATHE O06bEMBI MUpaMu bl M KoHYca. O0BEM mapa. [1nomaay noBepxHocTel Te 2 OK 04, OK 05, OK 09.

Tema 7.15KoMOuHaIIM MHOTOIPAHHUKOB U TEJ BpaIICHHUS

KoMOuHammu reoMeTpuieckux Tei 2 OK 04, OK 05.

IIpaxTHueckoe 3aHsaTHE KomOuHamm reomeTpuueckux Tei 2 OK 04, OK 05, OK 09.
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Tema 7.16 I'eomeTpruueckre KOMOMHAILIMH HA TIPAKTHKE

Hcnonb3oBaHue KOMOMHAIMI MHOTOTPAHHUKOB M TEJl BPAIIEHUS B IPAKTHKO-
OPMEHTHPOBAHHBIX 3a/1a4ax

OK 04, OK 05.

[IpakTrueckoe 3aHsaTHE

Hcnonb3oBaHne KOMOMHAIMI MHOTOTPAHHUKOB M TEJl BPAIIEHUS B IPAKTHKO-
OPHEHTHPOBAHHBIX 3a/1a4axX

OK 04, OK 05, OK 09.

Tema 7.17Pemienue 3aj1au. KontponrHas padorta OK 04, OK 05.
MHOTOrpaHHUKY U Teja BpaleHus
Pazgen 8. IlepBooOpaznas pynkuuu. [IpaBmna HaxoxieHus mepBooOpas3HeIX -12 gacos
Tewma 8.1ITepBooOpasnas yrkiu.IIpaBrra HaX0kKICHHS TTEPBOOOPA3HBIX
3aj1aua 0 BOCCTAHOBJICHUH 3aKOHA JIBMKEHUS 110 U3BECTHOM cKopocTu. [TonsATHe OK 04, OK 05.

uHTerpupoBanms. O3HaKOMJICHHE C TTOHSATHEM MHTErpaa 1 IIepBOOOPasHOI [T
byuxun y=f(x).

HpaKTI/ILIeCKOG 3aHATHUC

Penrenue 3aau Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIYHCIICHUE
nepBooOpa3Hoit 1t naHHoM (pyHKImuU. Tabmuna hopMy:n IS HaXOKACHUS
epBOOOPa3HBIX. VI3yueHne npaBiia BEIYUCICHUS IEPBOOOPA3HBIX

OK 04, OK 05, OK 09.

Tewma 8.2ILnotmas KpHBOJIMHEHHOUTPATICIIUY.

®opmyna HetoToHa-JleitbHuIa

HpaKTI/I‘IeCKOG 3aHATUC

3aaun, MPUBOIALIME K HOHATHIO ONPE/IEIEHHOT0 MHTErpaa — O BEIYUCICHUU
IUIOINA/IM KPUBOJIMHEHHOM Tpamnenuu, o nepeMeIieHuy Touku. [lonstue
onpezeaéHHoro nHTerpaia. ['eomerpuueckuil 1 GU3MUECKHil CMBICIT OLPE/IENEHHOTO
unterpaia. Gopmyna

OK 04, OK 05, OK 09.

Tema 8.3HeonpeneneHHbIi U Onpe/eEHHbI HHTerpan
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HpaKTqucxoe 3aHATUC

IlonsTue HCOMPEACICHHOr0 MHTCrpalia

OK 04, OK 05, OK 09.

Tema 8.4[TonsTre 00 onpeeneHHOMUHTErpae KaK  IUIOMAIM KPHBOJIMHEHHON Tpaneniu

[IpakTrueckoe 3aHsaTHE

['eoMETpUYECKUI CMBICI OIPELEIEHHOTO

OK 04, OK 05, OK 09.

Tema 8.50mpeieIeHHBII HHTETpa BYKU3HU

[IpakTrueckoe 3aHsaTHE

[eomerpudeckuii cMbIch ompeaeneHHoro unterpana. ®opmyna Herotona - Jleitbruma.

PemeHHe 3a71a4 Ha HpI/IMCHeHI/IC I/IHTCl"paJ'Ia IJI1 BBIMUCJICHUA (1)I/ISI/IT-ICCKI/IX BCJIIMYHH U
Ionraaei

OK 04, OK 05, OK 09.

Tema 8.6Pemenue 3a71a. KontponeHas pabora OK 04, OK 05.
[TepBoobOpa3nas GyHKIMM,ee MPUMEHEHHE
Paznen 9. Crenenu u kopHu. Ctenennas QyHkuus -164gacoB
Tema 9.1Ctenennas  QyHkmus, ee CBOMCTBa
OK 04, OK 05.

o o n
TMonatie KopHs N-oif ctemeHy u3 AeicTBUTENbHOrO uncna. DyHkimu y = VX, UX
CBoifcTBa U rpaduKu.

HpaKTI/I‘IeCKOG 3aHATUC

CBoiicTBa KOpHS N-0i CTENIEHH

OK 04, OK 05, OK 09.

Tema 9.2 IIpeobpazoBaHue BbIpakeHHM

C KOpHsAMU N-oli CTEIEHU

HpaKTI/IquKOC 3aHATUC

[IpeoOpa3zoBaHue UPPALUOHANBHBIX BbIpaXKeHHI

OK 04, OK 05, OK 09.
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Tema 9.3CBoiicTBa

CTCICHU C palluOHAJIbHBIM PII[GIZCTBHTCHBHBIM InoxkasarcjiisiMu

[MousiTHE CTENEHH ¢ JIFOOBIM PAIIMOHATBHBIM TOKa3aTeneM. CTeneHHbIe (YHKINHU, UX OK 04, OK 05.
CcBoiicTBa U TpaduKu

Tema 9.4Pemenne uppanroHaIbHBIX YpaBHEHHIT M HEPABEHCTB
PaBHOCHIIBHOCTD MppaL[MOHANBHBIX YPaBHEHUH OK 04, OK 05.
Mertozp! perieHus IppaluOHAIBHBIX HEPABEHCTB OK 04, OK 05.

[IpakTrueckoe 3aHsATHE

Pemenuie nppanmoHaabHBIX YpPaBHEHUI 1 HEPABEHCTB

OK 04, OK 05, OK 09.

Tema 9.5Crenenu u KOPHH. Konrponsnas pabota OK 04, OK 05.
Crenennas QyHKIus
Paszpnea 10. [loka3arenbHas pynkuus -164acon
Tewma 10.1IMokazaTenbHas (yHKIMA,EC CBOKWCTRA
Crenenb ¢ MPOU3BOJIBHBIM JICUCTBUTEIBHBIM MOKA3ATEIIEM. OK 04, OK 05

OrmpenenenuenokasaTenbHoN QYHKINM, €€ CBOHCTBA U rpadyK. 3HAKOMCTBO C
NPUMEHEHHUEM T10Ka3aTelnbHOH (QYHKUHMH.

HpaKTI/IquKOC 3aHATUC

Pemienne moka3aTenbHBIX ypaBHEHHH (DyHKIHOHAIBHO-

rpaUuecKuM METOI0M

OK 04, OK 05, OK 09.

Tema 10.2Pemienrie moka3aTeNbHBIX YPABHEHUH U HEPABEHCTB

40




Perenue nokazarenbHbIX ypaBHEHUH METOJIOM ypaBHUBAHUS [T0OKa3aTesei 2 OK 04, OK 05

[IpakTueckoe 3ansaTue Perienve nokasaTenbHbIX YpaBHEHHI METOOM BBEJICHUS HOBOI IEPEMEHHOH, 2 OK 04, OK 05, OK 09.
(yHKIMOHAIBHO-TpaQUIECKUM METOJIOM

Perienve nokasaTenbHbIX HEPABEHCTB 2 OK 04, OK 05

Tema 10.3 Cucrtembl moka3zaTenbHbIX YpaBHEHUN

Penrenne cucrem nokasatenbHbIX YpaBHEHHUN 2 OK 04, OK 05
[IpakTrueckoe 3aHsTHE Penienne cucrem nokasatenbHbIX ypaBHEHHUI 2 OK 04, OK 05, OK 09.
Tema 10.4 Pemenwne 3ama4u Konrponsnas pabota 2 OK 04, OK 05.

[TokazaTenpHas QyHKIUA

Paszpnea 11. Jlorapudgmpl. Jlorapupmuyeckas pyHkuus -284acon

Tema 11.1JTorapudm yrcna. JlecATHUHBINA ¥ HATYPATBHBIH JIOTapH(PMBI,YUCIIO €

Jlorapudwm uucna. 2 OK 04, OK 05.

[IpakTuueckoe 3aHsATHE JlecsITUUHBIN U HATYPAIIbHBIN JOrapu()MbLUKCIO € 2 OK 04, OK 05, OK 09.

Tema 11.2 CpoiictBa norapudmos. Oneparus JorapupMUpOBaHUS

CgoiicTBa norapumoB 2 OK 04, OK 05.
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Omnepanust norapupMUPOBaAHUS 2 OK 04, OK 05.

Tema 11.3 Jlorapupmuueckast pyHkuus, e€ cBoicTBa

Jlorapudmuueckas GyHKIM, €€ CBOWCTBA 2 OK 04, OK 05.

[IpaxTueckoe 3ansaTue Jlorapudmuueckas QyHKIus, €€ CBOHCTBA 2 OK 04, OK 05, OK 09.

Tema 11.4 Pemenue norapupmMudeckiux ypaBHEHUI 1 HEPABEHCTB

[TonsTre norapuMUYecKoro ypaBHeHHs 2 OK 04, OK 05.
Onepaiyis MOTEHIMPOBAHUS 2 OK 04, OK 05.
[IpakTuueckoe 3aHsATHE Tpu ocHOBHBIX MeTO/a pelieHus JorapuPMUUECKUX YPaBHEHHH: ()YHKIIMOHAIBHO- 2 OK 04, OK 05, OK 09.

rpaduuecKuii, METOI TIOTCHIIUPOBAHKS, METO/I BBEJICHUS HOBOW MEPEMEHHOM

JlorapupmMuyeckre HepaBeHCTBA 2 OK 04, OK 05.

Tema 11.5 Cuctemsl norapupMudeckux ypaBHEHUN

IIpaxTHueckoe 3aHsaTHE ANropUTM pEIIEHHS CUCTEMBI YPaBHEHUI 2 OK 04, OK 05, OK 09.

Tema 11.6 Jlorapudmsl B mpupojie U TEXHUKE
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HpaKTqucxoe 3aHATUC

[Tpumenenue norapuphma

OK 04, OK 05, OK 09.

Jlorapudmuueckas crivpais B npupose. E€ maremaTnueckue cBoiicTBa OK 04, OK 05.
Tema 11.7 Pemenue 3anau KonTponbHas pabora OK 04, OK 05.
Jlorapudwmsl. Jlorapupmuueckas
byHKIUA

Paznen 12. MHoxecTBa. JiieMeHThI Teopuu rpagoB -84acos

Tema 12.1MHoxecTBa

[TonsTe MmuokecTBa. [loqMHOKeCTBO. Onepanyy ¢ MHOKECTBAMU OK 04, OK 05.
Tema 12.2 Onepanun ¢ MHOKECTBAMH

Onepanuu ¢ MHOKecTBaMU. PellieHue npukIIaiHbIX 3a/1a4 OK 04, OK 05.

Tema 12.3I'pacbr

HpaKTI/ILIeCKOC 3aHATUC

[TonsTue rpada. Csa3ublil rpad, 1epeBo, MUK rpad Ha MIOCKOCTH

OK 04, OK 05, OK 09.

Tema 12.4. Pemenue 3amay.
MHuoxecTBa, rpadbl, ©X TPUMEHCHHE

KonTponbshas pabora

OK 04, OK 05.

Pazgen 13. DnemenTbl KOMOMHATOPUKH. CTATHCTHKHU U TEOPHH BeposiTHOCTEH -2049acoB

Tema 13.1. OcHOBHBIE TOHATUS KOMOMHATOPUKH.
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[TepectanoBku. Pazmenienus. Coueranus

OK 04, OK 05.

[IpaxTrueckoe 3aHsaTHE

OcHOBHBIE TOHATHSI KOMOMHATOPUKHU

OK 04, OK 05, OK 09.

Tema 13.2. CoObiTue. BepostHocTh coObITHS. ClI0KEHNE U YMHOKEHUE BEPOSTHOCTEN

[IpakTrueckoe 3aHsaTHE

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. T€OpEMbI 0 BEPOSITHOCTH CYMMbI COOBITHIH.
VcnoBHas BEpOATHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE COOBITUS. Te€opeMbl 0 BEPOSTHOCTU
MPOU3BEICHUS COOBITHI

OK 04, OK 05, OK 09.

Tewma 13.3. BeposTHOCTB B po(ecCHOHABHBIX 337adax crenuaabHocTH OCHAIICHHE CPEICTBAMY aBTOMATHU3AINN TEXHOJOTHISCKUX MTPOIIECCOB U

MPOU3BOICTB (IO OTPACTISIM)

OtHocuTeNbHASA YaCTOTA COOBITHS CBOMCTBO €€ YCTOHUMBOCTH.

OK 04, OK 05.

[IpakTuueckoe 3aHsATHE

Craructuyeckoe onpeseneHue BeposTHOCTH. OLeHKa BEPOSTHOCTH COOBITHUS

OK 04, OK 05, OK 09.

Tema 13.4. JluckpeTHas ciiydaiiHas BeJIMYMHA. 3aKOH €€ paclpeiesICHUs

Bunpl cinyqaitneix BennuuH. OnpeseneHie JUCKPETHOM CITydaitHON BETMYMHbBI

OK 04, OK 05.

HpaKTI/I‘IeCKOG 3aHATUC

3aKoH pacmpeneneHus AUCKPETHOM ciTydaifHol BenuuuHbl. EE uncnoBbie
XapaKTePUCTUKH

OK 04, OK 05, OK 09.

Tema 13.5 3agaun MaTeMaTHYECKON CTATUCTUKHU

HpaKTI/IquKOe 3aHATUC

BapI/IaLII/IOHHHﬁ PAA. [TomuroH 4yacToT 1 rucTtorpamMma. Craructuueckas
XapaKTCPUCTHKA HaGJ’II-OI[aCMLIX JaHHBIX

OK 04, OK 05, OK 09.
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Tema 13.6. CocraBieHue TabIuIl U IUarpaMM Ha MPAKTHUKE

HpaKTqucxoe 3aHATUC

[Teprunas 00pabOTKa CTATHCTUYECKUX JAHHBIX. | paduueckoe ux mpeicTaBlIcHHUE.
Haxoxnenne cpeHUX XapaKTePUCTUK HAOFOJAEMbIX JAHHBIX

OK 04, OK 05, OK 09.

Tema 13.7 Pemenue 3amad. JJIeMEHTEI
KOMOWHATOPHUKH, CTATUCTHKH U
TEOPUU BEPOSITHOCTEN

KonTponbHas pabora

OK 04, OK 05

Pa3nen 14. YpaBHeHusi 1 HepaBeHCTBa -264acoB

Tewma 14.1 PaBHOCHIIBHOCTD YpaBHEHHH U HepaBeHCTB.OOIIME METO/IBI PELICHHS

[IpakTrueckoe 3aHsaTHE

PaBHOCHIIBHOCTB ypaBHEHNI 1 HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
PaBHOCHUIIbHBIX TIEPEX0/IaX B ypaBHEHUSX U HepaBeHCTBaX. OOIINe METOIBI pelIeHus
YpaBHEHUIA: IEpeX0 OT paBEeHCTBA QYHKILUH K paBEHCTBY apryMEHTOB IS
MOHOTOHHBIX (DYHKIIMI, METOJ pa3N0oXkKEHNs] HA MHOXKUTENH, METOJl BBEJIEHHS HOBOM
MepeMEHHOH, (YHKIIMOHATBHO-TpaduyeCcKuit

OK 04, OK 05, OK 09.

Tema 14.2'pacduuecknii MeTO1 pelICHUS YPaBHCHUI, HEPABEHCTB

OOmrrie MeToIbI peleHNs HEPABEHCTB: IEPEX0] OT CPaBHEHNUS 3HAYCHHUHN (YHKIMI K
CPaBHEHHUIO 3HAYCHUN apryMEHTOB JIJI1 MOHOTOHHBIX (DYHKIIHI1, METO]] MIHTEPBAJIOB,
(yHKIMOHABHO-TpahUIeCKuii METO.

OK 04, OK 05.

HpaKTI/I‘IeCKOG 3aHATUC

I'pacduyeckuii MeTon pemieHus: ypaBHEHHI U

HCPaBCHCTB

OK 04, OK 05, OK 09.

Tema 14.3. YpaBHEeHUS U HEPABEHCTBA C MOJYJIEM
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Onpenenenne Moayis. PackpbiTue MOyIIs O ONPEETIEHUIO

OK 04, OK 05.

[IpaxTrueckoe 3aHsATHE VYpaBHEHHsI 1 HEPABEHCTBA C MOyJieM. [IpuMeHeHne paBHOCUIIBHBIX
IIEPEXOJ0B B ONPEACIEHHBIX TUIIAX YPABHEHUN U HEPABEHCTB C MOYJIEM

OK 04, OK 05, OK 09.

Tema 14.4. YpaBHEeHHS 1 HEPABEHCTBA C MTAPAMETPOM

3HaKOMCTBO C TapaMeTPoOM. Y paBHEHHs € TapaMeTPOM

OK 04, OK 05.

HepaBencrBa ¢ mapamerpom

OK 04, OK 05.

[IpakTrueckoe 3aHsATHE VYpaBHEHUS 1 HEPABEHCTBA C MMAPAMETPOM

OK 04, OK 05, OK 09.

Tema 14.5 Penrenue TeKCTOBBIX 33124 MPO(ECCHOHAIBHOTO COIEPKaHUS crieuanbHOCTH OCHAIIEHUE CPEACTBAMHI aBTOMATHU3AINN TEXHOJIOTHIECKAX

MPOIIECCOB U MTPOM3BOACTB (IO OTPACIISIM)

CocraBieHue 1 pereHune mpoQecCHOHANbHBIX 3a/1ad  creuaIbHOCTH OCcHaIeHHE OK 04, OK 05.

CpeICTBaMH aBTOMATU3AIMU TEXHOJIOTHYECKUX POLIECCOB U MPOU3BOJCTB (110

OTPACIISIM) C TIOMOIIBIO YPAaBHEHHUH
[IpakTuueckoe 3aHsATHE CocTtasieHue u penieHre mpodecCuoOHATbHBIX 33/1a4 C TIOMOIIBIO YPaBHEHHUI OK 04, OK 05, OK 09.
[IpakTuueckoe 3aHsATHE CocTasienue u penieHne mpodecCuoHaTbHBIX 33/1a4 C TIOMOIIBIO YPaBHEHHUI OK 04, OK 05, OK 09.
IIpaxTHueckoe 3aHsaTHE CocrasneHue U pereHne mpohecCOHANbHBIX 3a/1a4 ¢ TIOMOIIBI0 YpaBHEHUI OK 04, OK 05, OK 09.
KoncyabTranus
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IIpomexyTounas arrecranusi (3K3aMeH)

Bcero 4acoB no JUCHUILINHE

308
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3.YenoBust peamusanmm mporpamMmbl 00mieo0pa3oBaTeqbHOTO MpeAMeTa

Jns  peanuzallid  OPOTpaMMbl  TPEAMETA JOJKHBI OBITH  MPETYCMOTPEHBI CIIEAYIOIINE CICIUATLHbIC

TTOMELIIEHUS;

Peammsarms  mporpammbl  ydeOHOTO mpeaMera  TpedyeT HATAY S y4eOHOTO
KaOMHeTaMaTEMaTUKH.

O6opynoBanue y4eOHOTO KaOWHETa:

T0CA/I0YHbIE MECTa MO KOMMYECTBY 00y4atolMXCs;

pabouee MecTo MpernojaBares;

KOMIUIEKT Y4eOHO-HAIIAIHBIX TOCOOHii;

KOMIUIEKT MEKTPOHHBIX BHIEOMATEPUAIIOB,;

3aJ1aHUs JUTS KOHTPOJIBHBIX PpaboT;

npodeccHoHaTLHO OPHEHTHPOBAHHBIE 33 TaHNUS;

MaTepuabl K3aMeHa.

Texnuueckue cpenctBa oOydeHUS:

TIePCOHATBHBINA KOMITBIOTEP € JIMIIEH3MOHHBIM MPOTPAMMHBIM O0€CTIeUEHHEM;

TIPOEKTOp C SKPAHOM.

Hudopmanuonnoe odecneyenne odyuenus

JIi1st peanusanyy nporpamMmMbl OUOIMOTEUHbIH (POH 00pa30BaTEIbHONOPTaHU3AIMH JOJKEH UMETh [eYaTHbIe
W/WJIM HEKTPOHHbIE 00pa3oBaTesbHble M HHPOPMALMOHHBIE PECYPChl, PEKOMEH/IOBAHHBIE /IS HCTIONb30BaHUS B
00pa3oBaTeIbHOM MPOLIECCE, HE CTAPIIE TATH JIET ¢ MOMEHTA H3/JaHHSL.

PeKOMCH,Z[yeMLIC IICYATHBIC U3/IaHKUA 110 pCalIn3aluu yqe6H0r 0 IpeAMETaA MPECACTABICHBI B METOAUYCCKUX
PEKOMCHIAMAX I10 OpraHu3alluu 06y‘ICHI/I$I.

OcHoBHast JinTeparypa

Bbocomonos, H. B. Maremaruka. YriryoneHHbIH ypoBeHb. 10—11 ki1accsl : yueOHUK Ui CPEAHETro
oOmero obpazosanus / H. B. boromornos, I1. U. Camoiinenko. — 5-e u3n., nepepa0. u gomn. — Mocksa :
WznarenscTBo FOpaiit, 2023. — 398 ¢. — (OO6meobpazoBatenbHblii 1uki). — [ISBN 978-5-534-16224-
0. — Texcr : anexrponHslii // O6pa3oBatenbHas iatgopma FOpait [caifT]. —

URL: https://urait.ru/bcode/530642

Kpemep, H. III. Matemaruka Jyisi KoJie[DKel : yaeOGHOe mocodue AJisi cpetHero mpoecCuOHaIbHOTO
obpazosanus / H. III. Kpemep, O. I. Koncrantunosa, M. H. ®punman ; mox penakiueit
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https://urait.ru/bcode/530642

H. 1. Kpemepa. — 12-e u3z., nepepad. u gon. — Mocksa : UznarensctBo FOpaidt, 2023. — 408 c. —
(ITpodeccuonanshoe obpazoBanue). — ISBN 978-5-534-17852-4. — TekcT : 37€KTPOHHBIH //
O6pazoBarenbHas wiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/533850

bocomonos, H. B. Maremaruka. AnreOpa u Havyaia aHanu3a. bazossiit ypoBens: 10—11 kmaccsr :
yaeOHUK I cpenHero obmiero oopasosanus / H. B. boromonoB. — Mocksa : U3narensctBo FOpaiir,
2023. — 241 c¢. — (O6meob6pa3zoBatenbhblii muki). — ISBN 978-5-534-16084-0. — Tekcer :
anekTporHbIi // OOpa3osarenpHas margopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530391

bozomonos, H. B. Matemaruka. 3aauu ¢ pelieHusMH : y4eOHO€ MOCOOHe Il CPETHETO
npodeccuonanbHoro oopasosanus / H. B. boromonos. — 2-e u3n., ucnp. u gon. — Mocksa :
NznarensctBo FOpaiit, 2023. — 755 ¢. — (IIpodeccuonanbHoe o6pazoBanue). — ISBN 978-5-534-
16211-0. — Texkct : anexkrpouHsIi / O6pa3zoBarenpHas wiargopma KOpaitt [caiit]. —

URL.: https://urait.ru/bcode/530620

Iyces, B. A. Maremaruka. ['eomerpusi. ba3zoBsiii ypoBens: 10—11 kimacchl : yueOHUK AJIsl CPETHETO
obmero oopaszosanus / B. A. I'yces, 1. b. Koxyxos, A. A. [IpokodreB. — 2-¢ u3., UCIp. U I0M. —
Mocksa : UznarensctBo FOpaiit, 2023. — 281 ¢. — (O6meoOpazoBatenbHbli 1uki). — [ISBN 978-5-
534-16085-7. — TexcT : anexkTpoHHbIH / OOpa3zoBatenbHas wiargopma FOpaitt [caiit]. —

URL: https://urait.ru/bcode/530392

Jlopogeesa, A. B. Marematuka : yaeOHUK JUIsl CpeIHEro MpoeCcCHOHaTIBLHOT0 00pa3oBaHus /

A. B. lopodeeBa. — 3-e u3zn., mepepad. u qomn. — Mocksa : M3narensctBo HOpaiit, 2023. — 400 ¢. —
(ITpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-15555-6. — TekcT : 2neKTpOHHBIH //
O6pazosarenpHas uiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512130
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4. KoHTpOJIb 1 OLIEHKA PE3YNBTaTOB OCBOCHHS yUeOHOTO TIpeaMeTa

KoHTporb 1 olleHKa pe3y/abTaToB OCBOSHHS y4eOHOTO MPeMETa PACKPBIBAIOTCS Yepe3 AUCIUILTHHAPHBIC
pe3yJbTarhl, HalpaBieHHbIe Ha (HOPMUPOBAHUEOOIINX 1 MPOPECCHOHATLHBIX KOMIIETEHIIH 1O pa3jenaM U TeMaM

coziepKaHus y4eOHOro MaTepuaia.

O06mas/mpodeccroHambHas
IKOMIICTCHIIUA

IPaznenr/Tema

Tun oleHOYHEIX
MEPONPUATHUS

OK 01. Bribupats crioco0b
pereHns 3a1a4
rpoheccCuoHaTbHOM
NeSTeTbHOCTH TPAUMEHUTEIHEHO
K Pa3IHYHBIM KOHTEKCTAM

P1,Temall, 12, 1.31-0/c>, 1.4,15,16
P2, Temsi2.1,2.2, 2.3, 2.4, 2.5TI-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.311-0/c, 3.4

P 4, Tewsi 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7
M-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
I-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11

P7, Temsi 7.1, 72, 7.3, 74, 75,76, 7.7
M-0/c,7.8.7.9, 7.10 Tl-o/c, 7.11, 7.12,
7.13,7.14, 7.15,7.16, 7.17

P8, Temsi 8.1, 8.2, 83, 8.4, 85, 8.6

P9, Tems 9.1, 9.2, 9.3, 9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P 11, Temsi 11.1, 11.2, 11.3 TI-o/c,

11.4, 115, 11.6 IT-o/c, 11.7

P 12, Temsi 12.1,12.2, 12.3, 12.4

P 13, Temsi 13.1, 13.2, 13.3, 13.4, 13.5
IM-o/c, 13.6

P 14, Temsi 14.1, 14.2, 14.3, 14.4, 14.5
IM-o/c, 14.6

TectupoBanue YCTHbIN
onpoc MaremaTuuecKuii
ITUKTAHT
NunuBuyanbHas
caMocTosTeNbHas paboTa
IIpencraBienue
PE3yIBTaTOB MPAKTHYECKHIX
paboT3ammuTa TBOpPYECKUX
padot

3armra
VHIUBUAYaIbHbBIX
npoekToB KoHTposbHas
paboTtaBeImotHeHHE
HK3aMEHAIIMOHHBIX
3agaHui

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEICTBA MOMCKA,
QHAIM3a 1 MHTEPIIPETAIUN
MHOOPMALH, 1
MH(POPMAITMOHHBIC TEXHONOTUH
1711 BBHIIOJIHEHMI3a1aY
npodeccHOHANTBHON NEATEHHOCTH

P1,Temall,1.2 1.31I-0/c,1.4,15,1.6
P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.511-0/c, 2.6
P 3, Temn 3.1, 3.2, 3.311-0/c, 3.4

P 4, Temn1 4.1, 4.2,4.3,4.4, 4.5, 4.6, 4.7
[T-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IM-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7, Temsr 7.1,7.2,73,74,75,76, 7.7
I-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14, 7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0/c,

11.4, 11.5, 11.6 IT-o/c, 11.7

TecTtupoBaHue YCTHBIN
onpoc MaremaTuuecKuii
ITMKTAHT
NunvBuyanbHas
caMocTosTeIbHAsA paboTa
[IpencraBnenue
[PE3YIbTATOB MPAKTHYECKHX
paboT3ammuTa TBOpPUECKUX
pabot

3alnTa HHIMBUIYaTbHbIX
[IPOEKTOB
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P 12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6

KonTponbHas pabota
Brinoanenue
HK3aMEHAIIMOHHBIX3aJaHu I

OK 03. [TnanupoBats u
[peasn30BbIBATH COOCTBEHHOE
npohecCHOHATIBHOE U TMYHOCTHOE
pa3BuTHE,
MPEIIPUHIMATEIHCKYIO
JEeSTETHHOCTD B PO(ECCHOHATBHOM
chepe, UCTIONB30BATH 3HAHUS TI0
(puHAHCOBOI rPaMOTHOCTHU B
PA3ITMYHBIX KU3HEHHBIX

P1 Temall, 1.2,1.311-0/c, 1.4, 1.5, 1.6
P2, Temnr 2.1,2.2, 2.3, 2.4, 2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.311-0/c, 3.4

P 4, Tems1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
I-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
I[T-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7 Temsr 7.1,7.2,7.3,74,75,7.6, 7.7

TectupoBaHue

'Y CTHBII o1Ipoc
MaremaTuyecKui
ITUKTaHT
NunuBuyanbHas
caMocTosTeNbHas paboTa
[IpencraBnenue
[PE3yJIbTAaTOB MPAKTUYECKUX
paboT3aiuTa TBOPYECKUX

CUTYaITUSIX IM-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, paboTt
7.13,7.14, 7.15, 7.16, 7.17 Barura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIMBUTyJTbHBIX
P9, Temst 9.1, 9.2, 9.3,9.4,9.5 rpoekToB KoHTpombHast
P 10, Temsr 10.1, 10.2, 10.3, 10.4 paboTtaBeImoHeHHE
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, DK3aMEHAIIMOHHBIX
11.4, 11.5, 11.6 IT-o/c, 11.7 3aJaHuH
P 12, Temsr 12.1, 12.2, 12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6
OK 04. DddexrrBHO P1,Temall,1.2,1.311-0/c,1.4,15,1.6 TectupoBaHue
B3auMojIeiicTBOBaTh M pabotath B P 2, Temni 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VCTHBIH ompoc
KOJUIEKTUBE MKOMAH/IE P 3, Temn 3.1, 3.2, 3.311-0/c, 3.4 MareMaTH4ecKuil
P 4, Temer 4.1, 4.2,4.3,4.4, 45, 4.6, 4.7 ITUKTaHT
[M-o/c, 4.8,4.9,4.10,4.11 NHauBu yaibHAs
P 5, Temsr 5.1, 5.2 caMocTosTeIbHAs paboTa
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [IpencraBienue

[1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temsl 7.1,7.2,73,74,75,76,7.7

PE3yIbTATOB MPAKTUYECKUX
padot3ammuTa TBOpPUECKUX

I-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, padot
7.13,7.14, 7.15, 7.16, 7.17 3amuTa
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WMHIVUBUIYaTbHbBIX
P9, Temsr 9.1, 9.2, 9.3, 9.4,95 rpoekToB KoHTposbHas
P 10, Temsr 10.1, 10.2, 10.3, 10.4 paboTaBeImoTHEHHE
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, PK3aMeHAIMOHHBIX
11.4, 11.5, 11.6 IT-o/c, 11.7 3aJaHuHI
P 12, Temsr 12.1,12.2, 12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
[T-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
[T-o/c, 14.6

OK 05. OcymecTBisTh yCTHYIO P1 Temall 1.2,131I-0/c,1.4,151.6 TectupoBanue

1 TUCbMEHHYIO P2, Temn 2.1,2.2, 2.3, 2.4, 2.511-0/c, 2.6 'Y cTHBII onpoc

P 3, Tems 3.1, 3.2, 3.311-0/c, 3.4
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KOMMYHHUKAIUIO HA
FOCY/IaPCTBEHHOM S3bIKE

KYJIbTYPHOTOKOHTEKCTA

Poccuiickoii Penepauyu ¢ yueTom
0COOEHHOCTEN COLMAILHOTO U

P 4, Tems1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IM-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P1, Temall, 12 1.31I-0/c, 1.4,1.5,1.6
P2, Temnr 2.1,2.2, 2.3, 2.4, 2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.311-0/c, 3.4

P 4, Tems1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IM-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

MaremaTu4ecKui
ITUKTaHT
HauBuyanbHas
camMocTosATeNbHAs paboTa
[IpencraBnenue

PE3yJIbTaTOB
MPaKTHYECKUX paboT
3amyTa TBOPUECKUX

MEXHALMOHAIBHBIX U
MEXPEITUTHO3HBIX
OTHOLICHHI, IPUMEHATH
CTaHIApPThHI
AHTUKOPPYILMOHHOTO
MTOBEACHUS

IM-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 paboTt

P 7 Temsr 7.1,7.2,7.3,74,75,7.6, 7.7 Barura

IM-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, WHIUBUTyJIbHBIX

7.13,7.14, 7.15, 7.16, 7.17 npoekToB KoHTposbHas

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabotaBrImioTHEHHE

P9, Temst 9.1, 9.2, 9.3,9.4,9.5 DK3aMEHAIIMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3aJaHui

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4, 11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IM-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

IM-o/c, 14.6P 9, Teme1 9.1, 9.2, 9.3,

9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 I1-0/c,

11.4, 11.5, 11.6 IT-o/c, 11.7

P12, Temer 12.1, 12,2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IM-o/c, 13.6

P 14, Temer 14.1, 14.2, 14.3, 14.4, 14.5

IM-o/c, 14.6
OK 06. IIposiBaTh P1, Temall, 1.2, 1.311-0/c,1.4,15,1.6 TectupoBaHue
rpak1aHCKO- P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 'V CTHBIA orpoc
MaTPUOTHYECKYIO TO3HIIHIO, I1-0/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 MaTteMaTHYeCKUI
IEMOHCTDPHPOBATS P 7, Temsr 7.1,7.2,73,74,75,76, 7.7 KTAHT
0CO3HAHHOE ITOBEICHUE Ha 171-103/0’77'&7'79’1;'1701%-07/C1’77'1 1,712 WNuauBuyanbHas
OCHOBE TPAJUIIMOHHBIX P. 8 ,Te;wm, 8.i, 8’.2,. 8.é, 8 485,86 CaMOCTOSTEIbHAs
00IIIe4eIOBEYECKHX P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 paboTa
[IEHHOCTEH, B TOM YHCIIE C IM-o/c, 14.6 [TpencraBienue
Y4ETOM TapMOHH3AINH pE3yabTaTOB

MPaKTUIECKUX PadoOT
BamuTa TBOpPUECKUX
pabot

3amura
WH/IMBUTyJIbHBIX
MPOEKTOB
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KonTponbHas pabota
Brinosanenue
HK3aMEHAIIMOHHEBIX3aJaHu I

OK 07. CozeiictBoBath
COXPAaHCHHIO OKPYIKAFOIICH
Cpefibl, pecypcocOepeKeHuto,

MPUMCHATDH 3HAHUA 00 H3MEHEHUH
KJIMMata, MPUHIUIIbI 6CpC)KJII/IBOFO

POU3BOACTBA, YPPEKTUBHO

NeficTBOBAThH B
UpEe3BBIYANHBIX CUTYAIMAX

P1, Temall, 1.2, 1.311-0/c,1.4,15,1.6
P2, Temsr2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Tems 3.1, 3.2, 3.311-0/c, 3.4

P 4, Temn1 4.1, 4.2,4.3,4.4, 45, 4.6, 4.7
[T-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
[T-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temst 7.1,72,7.3, 74,75 76, 7.7
MM-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14, 7.15, 7.16, 7.17

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4, 115, 11.6 I-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
MM-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
MM-o/c, 14.6

TectupoBanue

'Y CTHBII o1IpoC
MaremaTu4ecKui
ITUKTaHT
NunauBuyanbHas
caMocCTOsITeNbHAsA paboTa
[IpencraBnenue
[PE3YJIBTAaTOB MPAKTUYECKUX
paboT3aruTa TBOpPYECKUX
pabot

3amura
VH/TMBUTyaJIbHBIX
1poekToB KoHTposbHas
paboTaBeImoiHeHNE
HK3aMEHAI[MOHHBIX
3agaHui
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	1. Структура и содержание общеобразовательного предмета

