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Pabouast nporpamma y4eOHON JHCIMIUIHHBI COCTABIEHA HA OCHOBE:

- (henepanbHOro rocysapcTBeHHOro 00pa3oBATENbHOIO CTAHAAPTa CPEAHero
npodeccuonansHoro  obpasoBanus o crneuuansHoctd  43.02.16  Typusm
roCTEeNPUUMCTRO, yTBepKaeHHOro [pukazom Munnpocsewenus Pocenn or 12.12.2022
N 1100 (pen. ot 03.07.2024) (3apeructpupoparo B Muntocte Poccun 24.01.2023 N
72111);

- Ilpukaza Munnpocsewenus Poccuu ot 27.12.2023 Ne 1028 o BHeceHuu
u3menennit B I'OC ocxosHOro oduiero # cpeHero oduiero 0dpasoBaHus;

- npuka3a MunuctepcrBa npocsenieHus Poccuiickoit ®enepauun Ne 62 ot |
despans 2024r. «O BHecenun H3MEHeHMH B HeKoTOpble NpHxaskl Muuucrepersa
npocsewenus Poccuiickoit @enepauuu, Kacaroumecs (eaepaibHbIX 00pa3oBaTelbHbIX
IporpamMM OCHOBHOT'0 o0utero odpa3oBaHus U cpejiHero odiiero odpa3oBaHum»;

- IlpumepHoii pabouell nporpamMmbl  001e0Opa30BATENbHON  AUCIHIUIHHBI
«Marematuka»  Juit  npodecCHOHaNbHBIX  00pa3oBaTelbHBIX  OpraHu3alLl|H,
paspaboranHoii  MHCTHTYTOM  pa3BuTHs  npohecCHOHANBHOrO  00pa3oBaHus,
yTBEpKIeHHOH Ha 3acefannn CoBeTa MO OLEHKE KayecTBa TPUMEPHLIX pabouux
nporpaMM 00L1e00pa3oBaTeIbHOr0 H COLMANbHO-TYMAHHTAPHBIX LUHKIOB CPEIHEro
npodeccruonansoro obpasosanus (ITporokon Ne 14 ot 30.11.2022r.).

- PexoMeHpalLnii Mo opraHu3auMn NoayyeHus cpeanero obuiero obpa3zoBanus B
npenenax OCBOGHHS 00pa30BaTeNbHBIX MPOrpaMM cpeaHero npodeccoHanbHOro
obpaszoBaHus Ha ©0a3e ocHoBHOro obmero oOpaszoBanus (muceMo J[lemapramenTa
rOCyapcTBEHHOM MOAUTUKK B cdepe cpeaHero npoheccHoHaIbHOro 00pa3oBaHus M
npoeccronaibHoro 06yuenus Mununctepersa npocselesns Pocenn ot 01.03.2023 r.
Ne 05-592).

Opranusanus-pazpaborynk: YactHoe npodeccuonanbioe obpasoBaTeibHOe
yupexneHue «O0nuHckui ['ymanutapusii Koanemin

OJOBPEHA npeamertHoi (unknoBod) kKomuccHell obmernpodeccHoHanbHbIX
AMCUMILUIHH CTIEHATBHOCTH TYPH3M H FOCTENPHUMCTBO.

Mporokoa Ne 1 ot % pobpans 2026r.

[lpencenarens / Kapsuc K.C./
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1. OBIIAS XAPAKTEPUCTHUKA PABOYEM IMPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JTUCHUIIJIMHBI «MATEMATHKA»

1.1. O6aacThr npuMeHeHHs padoueii MporpamMmMbl

Pabouass mporpamma mo yueOHoU mucuummHe OJ[b.03 Marematnka 6a30BBIi ypOBEHB
npelHa3HayeHa JUIsl peanusaluu cpeanero odimero odpazoBanus B mnpenenax OIIOIl moaroroBku
cnenuanuctoB cpenHero 3seHa (IIIICC3) no cnenumanbHocty 43.02.16 Typusm u roctenpumumcTBO
0a3oBoii moaroroBku. Pabouas mporpamMma paspaboTaHa B COOTBETCTBHHM C PEKOMEHJALMSIMH IO
OpraHu3aly MOJY4YEeHHUsI CpeaHero o0Iiero oopa3oBaHus B Mpeaesax OCBOCHHUS 00pa30BaTEbHBIX
nporpamm CIIO Ha 6a3e ocHOBHOro o6miero oopasoBanus ¢ yderoM Tpedoanuit ®I'OC COO wu
®I'OC CIIO, ¢ yu€ToM CONMaTbHO-3KOHOMHYECKOTO MPOQUIIS MOIy9aeMOro MpodeCCHOHATBHOTO
obOpasoBaHwUs.

[Ipu yrpo3e BO3HUKHOBEHUS WM (WMJIM) BOSHHUKHOBEHHH OTICIBHBIX UPE3BBIUANHBIX CHTYalWH,
BBEJICHUM PEKMMa IOBBIIICHHOW TOTOBHOCTH WJIM YPE3BBIYAMHOW CUTYallUH HAa BCEW TEPPUTOPUH
Poccuiickoii denepanuu 1160 Ha ee yacTH peanu3anus padodel mporpaMMmbl yueOHOU TUCIIUITITUHBI
MOXET  OCYHIECTBISTHCI C  TPUMEHEHHEM  DJIEKTPOHHOTO  OOydYeHHs, JUCTAaHLIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUH.

1.2. MecTO JUCHUILIMHBI B CTPYKTYPe OCHOBHO 00pa30BaTeIbHON NIPOrpaMMbl

Ob6meoOpa3oBaTenbHas AucuuiuinHa «MaTtematukay SBISeTCs  00s3aTENbHON  YacThIO
0011e00pa30BaTEIbHOTO IUMKJIA OCHOBHOM IpoeccroHaIbHON 00pa3oBaTEIbHON IPOrpaMMbl B
cootsercTBuu ¢ PI'OC CIIO.

1.3. e ¥ 321244 AUCHUILINHBI — TPEOOBAHNSA K pPe3yJIbTATaM OCBOCHHS JMCHUIIIMHBI:

I[lnanupyeMble  pe3yJbTaTbl  OCBOEHUS]  00LIe00pa30BaTeIbHOH  JHCHHMIJIMHBI
B cooTBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue AUCUUIUIMHA nMeeT npu popmupoBanuu u passutuu OK u [1K.



Koa u HaumeHoBanue
bopmupyembIx
KOMIIeTeHIIMH

IInanupyemMbie pe3y1bTaThl OCBOCHUS AU CHMIIIMHBI

O01mue

JAucnunimHapHbie

OK 01 Bribupats
CIOCOOBI PeIICHUs
3a1a4
npodeccruoHaIbHOM
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B uacmu mpyooeozo eocnumanus:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBA,
Tpyaoooue;

- TOTOBHOCTb K aKTUBHOM JIESITCIIbHOCTH TEXHOJIOTHYSCKOMN U
COIMAILHOM HANPaBJICHHOCTU, CTIOCOOHOCTh HHUIIMUPOBATD,

IUIAHUPOBATh W CAMOCTOSTEIBHO  BBINOJTHATH  TaKYIO
JIeSTeTbHOCTb;
- UHTEpeC K pa3nuyHbiM cdepam mnpodeccruoHambHON
JIeSATeTLHOCTH,
Osnaodenue YHUBEPCATbHBIMU yueoHvIMuU

NO3HABAMEIbHBIMU OCUICHBUAMU:

a) bazosvie no2uvecKue Oelcmeust.:

- CaMoCTOSTEeNbHO (OPMYNIHUPOBATh U AKTYaIH3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUIsL CpaBHEHU S, KilaccuuKauu 1 00001eHHS;

- OMpEeNATh LeNU ACSITeTbHOCTH, 33JaBaTh MapamMeTpbl U
KPUTEPHUU UX JTIOCTHIKEHUS;

- BBUIBIATH 3aKOHOMEPHOCTH U
paccMaTprUBaeMBIX SIBICHUSIX;

- BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OIIEHUBATH
COOTBETCTBHE pE3YNbTATOB IIENISIM, OIEHUBATH PHCKH
MOCJEICTBUM JesITeIbHOCTH;
- pa3BHBaTh KpeaTHBHOE
KU3HEHHBIX Tpo0IeM

0) baszosvie uccredosamenbckue Oeucmeust:

- BIQAETh HaBBIKAMH Yy4eOHO-HCCIENOBATEIbCKON U
MIPOEKTHOM JAEATEITbHOCTH, HABBIKAMH Pa3pelIeHus mpooiem;
- BBIABIATH  TNPHUYMHHO-CIEACTBEHHBIE  CBSI3M U
aKTyaJIu3UpOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€ PElICHMUS,
HAaXOJWTh  APTyMEHTHl  JJisg  JIOKa3aTeIbCTBAa  CBOMX
YTBEPkKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

MIpOTUBOPCUUA B

MBIIIJICHUE TIpU  PCIICHUUN

-BJIaJIETh METOJAMU J0Ka3aTeJIbCTB, AJIFOPUTMaMH pEIICHUs 3a/]ad;
yMeHue (opMyIupoBaTh ONPEAETICHUS, AKCHOMBI U TEOPEMBI,
MPUMEHSTh UX, MPOBOJIUTH [OKA3aTEJIbHBIE PACCYXIEHUS B XOJe
peleHus 3a1a4;

- YMETh OIEPUPOBATH NOHATHAMH: CTENICHb YMCIIA, JIOTapu(M ducia;
YMEHHUE BBINOJHATH BBIYMCICHHE 3HAUYEHUM U IpeoOpazoBaHUs
BBIDOKEHUH CO CTeNeHsMH | Jorapudmamu, mpeodpa3oBaHus
JIPpOOHO-PAaLlMOHATIBHBIX BBIPAYKEHHUIA;

- YMETb ONEPUPOBATH MOHATUSAMU: palliOHAIIbHBIE, UPPALIIOHAIbHBIE,
[IOKa3aTelbHbIE, CTETICHHBIE, JorapupMHUECKHe,
TPUTOHOMETPHUUYECKHE YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATUAMU: (PYHKIIHS, HETIPEPhIBHAS () YHKITHS,
IPOM3BOJIHAs, IMEpBOOOpa3Has, OIpPECICHHBI WHTErpai; yMETh
HaXxOIUTh TMPOM3BOAHBIE DJIEMEHTAPHBIX (YHKUUH, HUCHOIb3Ys
CIPAaBOYHBIE MaTEpHaJbl, HUCCIENOBATh B IPOCTEHIIMX CIIydasx
(YHKIIMM Ha MOHOTOHHOCTb, HAXOJIUTh HaUOOJIbIINE U HAUMEHbIIINE
3HaYeHUs  (QYHKUUH; CTPOUTh TIpaKd  MHOTOUWIEHOB  C
WCIIOJIb30BAaHUEM almapara MaTeMaTUYeCKOTo aHalln3a; MPUMEHSTh
IIPOU3BOJHYIO IIPU PELICHUU 3a/1a4 Ha IBUKEHUE; PEIIaTh MPAaKTUKO-
OpUEHTUPOBAHHBIE 337a4ul Ha HAaUOOIbIIINE ¥ HAMMEHbIIIUE 3HAUYEHUS,
Ha HAXO0KJIEHHUE ITYyTH, CKOPOCTH U YCKOPEHHS;

- yMeThb ONEpUpOBaTh TMOHATUSMHU: palOHAIbHAS (QYHKIIHS,
nokaszaTenbHast (pyHKIMS, cTerneHHas (QYyHKUuUs, JorapupmMuyeckas
GyHKIUS, TpPUTOHOMETpUUYECKHe (YHKIHMH, OOpaTHbIE (QYHKINH;
YMEHHUE CTPOUTh TpapuKH M3YYEHHBIX (YHKLIUH, MCIOIB30BaTh
rpadUKy Mpu U3YYEHUHU MPOLIECCOB U 3aBUCUMOCTEH, TIPU PEIIeHUN
3aa4 U3 IpYrux y4yeOHBIX MPEIMETOB U 3a]ad U3 peaibHOW JKU3HU;
BBIpaXKaTh (OpPMYJIaMU 3aBUCUMOCTH MEX1Y BEIMUNHAMU;

- YMETb pelaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIOB (B TOM YHCIE Ha
IIPOLIEHTBI, JOJIH U YaCTH, Ha JBUKEHUE, paboTy, CTOUMOCTb TOBAPOB
W YCIyr, HAQJOTH, 33Ja4yd M3 OOJACTHU YIpPaBJICHUS JIMYHBIMH H
CeMEHHBbIMU (UMHAHCAMHU); COCTABJISATh BBIPAKEHUS, YpPaBHEHUS,
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- aHaHI/IBI/IpOBaTL HOJIy‘-ICHHBIe B XOI¢C peIHeHI/ISI 3aauu
pe3yJIbTaThl, KPUTHYECKH OIICHHBATh HMX JIOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTb N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;

- yMEThb TEPEHOCHTh 3HAHHWS B II03HABATCIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATCIILHOCTH;

- YMEThb MHTCTPUPOBATH 3HAHUSA W3 PA3HBIX IMPEIMETHBIX
oOJacrei;

- BBIBUTaTh HOBBIC WJCH, IIpeljlaraTh OPUTHHAJIbHBIC
MOJIXOJbI U PELIECHUS;

- CIIOCOOHOCTHL MX HCIIONB30BAaHHWS B IIO3HABATEILHON U
COILIMAJILHOM MPAKTUKE

HEpPABEHCTBA M HUX CHCTEMbI IO YCJIOBHUIO 3aJaud, HCCIEN0BaTh
HOJIy4EHHOE PEIIEHUE U OLIEHUBATh IIPABIONOA00HOCT PE3YJIbTATOB;
- yMeThb ONEpHpOBAaTh MOHATUAMHU: CpenHee apu(METHUYECKOE,
MeJuaHa, HanOosbllee ¥ HauMEHbIIIee 3HAYeHU s, pa3Max, TUCTIePCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO Ha0Opa,; YMETh H3BJIEKAaTh,
MHTEPIPETUPOBATh MH(POPMALHIO, IPEJICTABICHHYIO B Tabaulax, Ha
auarpammax, Trpaukax, OTpPaKaloUIyl0 CBOWMCTBAa  peajbHBIX
IPOLIECCOB U SIBIECHUH; NPEACTaBIsATh MH(OPMAIUIO C IOMOILBIO
TaOJMIl ¥ JMarpaMM; UCCIIEOBaTh CTATUCTHUECKUE TaHHBIC, B TOM
ylyclie C NPUMEHEHHUEM TIpa@UuecKuX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

- YMEThb OIIEpUPOBATh NOHATUSAMM: CIYHYAWHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIY4allHOTO COOBITUS; YMEHHME BBIUUCIIATH
BEPOSATHOCTb C UCIIOJIb30BAHUEM T'paUUECKUX METOJ0B; PUMEHSAThH
(opMyJIbI CIIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(dakTel U (OpMYIBI NPU PELICHUH 3a]ad; OICHHWBATh BEPOSITHOCTU
peasbHbIX COOBITHI; 3HAKOMCTBO CO CIIyYallHBIMH BEIMYMHAMU;
YMEHHE MPUBOAUTH IPUMEPHI POSBICHUS 3aKOHA OOJIBIINX YHCEN B
HOPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yYMeThb ONIEepUPOBATH MOHATUSAMHU: TOUKA, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, JBYI'PAaHHBIM YroJ, CKPEUIMBAIOLIUECS TIPSAMBIE,
MapajuleIbHOCTh U TEPHEHIUKYISPHOCTh HPSIMBIX U IIOCKOCTEH,
yroJl MEXIY NPSMBIMH, YrOJI MEXAY NPSMON U IJIOCKOCTBIO, Yroj
MEXAYy IIJIOCKOCTSIMH, pacCTOSHUE OT TOYKH /IO IIJIOCKOCTH,
paccTosiHuE MEXAY IPSAMBIMH, PACCTOSIHHUE MEXIY IUIOCKOCTSAMU;
YMEHHME HCIIOJIb30BaTh MPH PEUIeHUH 3a/lad H3y4yeHHble (aKThl U
TEOpeMbl TUIAHUMETPUH; YMEHHE OIICHMBATh pa3Mepbl OO0BEKTOB
OKPY>KaIoIlIEero MUpa;

- yMETb ONEPUpPOBAaTh MOHATHSMH: MHOTOIPDAHHHUK, CEUEHHUE
MHOTOTpaHHHKa, Ky0, mapajuiefienunea, npusMa, nupamuaa, purypa
U TIOBEPXHOCTh BpallleHHs, IMIMHAP, KOHYC, IIap, cdepa, cedeHus
(burypsl BpaleHus, II0CKOCTb, Kacatomascs cepbl, HUIUHAPA,
KOHyCa, IUIOIIAAb IIOBEPXHOCTH IHpaMHIbI, HPHU3MBIL, KOHYCA,
OWIUHApA, TUIomanas cdepbl, o0beM Kyba, MPSAMOYTrOJIBHOTO
napajuleJIenunena, NUpaMubl, IPU3Mbl, IMINHAPA, KOHYCA, 111apa;




YMEHHE U300pakaTb MHOTOTPAHHUKHU M MMOBEPXHOCTH BPAILICHUS, UX
CEUECHHUs OT pPYKHU, C MOMOLIBK YEPTEXKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMEHHE paclio3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATh IPABUIBHBIE MHOTOTPAHHUKY,
- YMETb OIEPUPOBATh NOHATHUAMH: IBUKEHHE B IIPOCTPAHCTBE,
no00HbIe (GUTYpbl B IPOCTPAHCTBE; HCIIOJNB30BATh OTHOILIECHUE
IJIOMIA/IeH TIOBEPXHOCTEH U 00bEMOB MOO0HBIX (PUTYp TIPH PEIICHUN
3a1ad4;

- YMETh BBIUUCIISITH [€OMETPUUYECKHE BEIUYMHBI (IJIMHA, YIOJI, IUIOMIAlb,
0o0beM, IUIONalb TOBEPXHOCTH), HCIONB3YsS H3yUYEHHBIE (QOPMYIBI U
METOpbI;

- YMETh OIEPUPOBATH OHATHUAMH: IPSIMOYTOJIbHASI CUCTEMA

KOOPJIMHAT, KOOPIUHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKaJSIPHOE
NpOM3BENICHHE, YTOJ MEXAY BEKTOPaMH, CyMMa BEKTOPOB, MPOHU3BEICHHE
BEKTOpa Ha YMCJI0; HAXOAUTH C TIOMOIIBIO U3yYEHHBIX (JOPMYJT KOOPANHATHI
CepeIMHBI OTPE3Ka, PACCTOSIHAE MEXIY IBYMSI TOUKAMHU;

- YMETh BBIOMpATh MOJXOMSAMINN M3YUEHHBIH METOJ IJIsl pellicHHs 3aJauu,
pacmo3HaBaTh MaTeMaTHdeckue (pakTel M MaTeMaTHYECKHE MOJENU B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE; YMEHUE NPUBOIUTD
IIPUMEPBl  MATEMATHYECKUX  OTKPBITUM  POCCHMCKOM W MHMPOBOM
MaTeMaTHYECKON HAyKH.

- yYMEThb OIIEpUpOBaTh IOHATHSMHU: OIpEleNieHHe, aKCHOMa, TeopeMa,
CIIEJICTBUE, CBOWCTBO, IMPH3HAK, JIOKA3aTeJIbCTBO, PaBHOCHIIBHBIC
(hopMynHpOBKH; yMeHHE (HOPMYIHPOBATH 00PAaTHOE W MPOTHBOIOIOKHOE
YTBEP)KACHUE, IPUBOAUTH IPHUMEPbl W KOHTPIPHUMEPHI, HCIIOJIb30BaTh
METOJI ~ MaTeMaTHYeCKOHM  WHAYKIHMW; TPOBOAUTH  JlOKa3aTelbHbIC
paccyXJeHus MPU PEIICHUH 3a7iad, OlEHHBATh JIOTHYECKYIO PAaBUIILHOCTb
paccyXaeHui;

- YMETh ONEPUPOBAThH MOHATUSIMH: MHOXKECTBO, IIOJMHOXECTBO, ONEpaun
HaJI MHOXXECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Uil ONHMCaHWS PeajbHBIX MPOLECCOB W SIBICHUNA MPHU PEIICHUN
3aja4, B TOM YHCJIE U3 IPYTUX y4eOHBIX IPEIMETOB;

- YMETh OIIEpPUPOBATh MOHATUAMHE: Tpad, CBSI3HBIH Tpad, NepeBo, Uk, rpad
Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh W OIUCHIBATH Tpadbl PasITHIHBIMU
crioco0aMu; UCTIONB30BaTh rpadbl MU PELICHUH 3a/1ay;

- YMeTh CBOOOAHO OINEPHUPOBATh MOHATHUSAMH: COUYETAHHE, MEPECTAHOBKA,
YUCIO COYCTAHWM, YHCIO IIePEeCTaHOBOK; OWHOM HploTOHA; yMmeHHe
MPUMEHSTh KOMOMHATOPHBIE (DaKThl M pacCy>KACHUs IS PELICHUs 3a1a4;
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-yMeTb ONEPUPOBATH MOHATHUAMH: HATYPATbHOE YHUCIIO, [IETI0e

YHCII0, OCTATOK MO MOAYJIIIO, PAlMOHATIBHOE YHCII0, HPPALMOHATIBHOE YHCIIO,
MHO’)KECTBA HATYPAJIbHBIX, LEIBIX,

panMOHANBHBIX, NEHCTBUTENBHBIX YHCEN; YMEHHE MCIONIb30BaTh MPU3HAKH
JEeTUMOCTH, HAMMEHBIINH 00N JeTNTe b 1 HauMeHblIlee 0011ee KpaTHoe,
anroput™ EBKknmuaa mpu pemieHuH 3ajad; 3HAKOMCTBO C Pa3InYHBIMU
MO3UIIMOHHBIMH CHCTEMAaMHU CUHCIICHHS;

- yMeTb CBOOOIHO OIEpUPOBaTh MOHSATHAMHU: CTEIEHb C LEJIbIM
mokasaresieM, KOpeHb HaTypalbHOW CTENeHH, CTENECHb C palMOHaJIbHBIM
MOKa3aTeJIeM, CTETICHb C AeHCTBUTEIBHBIM

(BemecTBEHHBIM) TIOKa3aTeleM, Jorapu(pM dYuCia, CHHYC, KOCHHYC W
TaHTeHC MPOU3BOIBHOTO YHCIIA;

- yMeThb ONEpUpOBaTh MOHATHUSAMHU: TOXIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHKe, YypaBHEHHE, HEpPaBEHCTBO, CHUCTEMa YpaBHEHHH U
HEPaBEHCTB, paBHOCWIBHOCTh YpaBHEHHUH, HEPaBEHCTB W  CHCTEM,
pallMoHaJbHBIE,  WppAlMOHAJbHBIC,  TOKa3aTelbHbIE,  CTCIEHHbIE,
Jorapu(MUIECcKre, TPUTOHOMETPUYECKHE YPAaBHEHHWS, HEPAaBEHCTBA W
CHCTEMBI; YMEHHE peraTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TOMOIIIBIO
pPa3NUYHBIX TIPUEMOB; pellaTh YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
napaMeTpoM; IPHUMEHSATh YpaBHEHHUS, HEPABEHCTBA, WX CHUCTEMBI JUIS
peLIeHus] MaTeMaTHYECKHX 33/1a4 U 3a]a4 U3 Pa3JIMYHbIX 001acTell HayKN U
peaJIbHOM KU3HU;

-yMeTh CBOOOJHO OIEPHPOBATh MOHATHSIMU: Tpaduk GyHKIUH, 0OpaTHAs
GyHKIMSA, KOMIIO3MLMS (YHKIMH, JHHEHHas (QYHKIOHSA, KBaJpaTHIHAS
¢byHKIWS, CTEeTeHHas byHKIUSA c LIENBIM MoKa3aTelem,
TPUTOHOMETpUYECKHEe  (QyHKIMH, OOpaTHbIE  TPUTOHOMETPUYECKHUE
(byHKIMU, TIOKa3aTeNbHas U JorapupmMudeckas GyHKINU; YMEHUE CTPOUTh
rpa¢uky (QYyHKUMH, BBHIIONHATH NpeoOpa3oBaHusi TrpaduKoB (QYHKIHIA;
YMEHHUE HCIIONb30BaTh I'padUKu (YHKIUH s M3yYeHUsS MPOIECCOB U
3aBUCUMOCTEH IPH PELIeHUH 3a7ady U3 APYTruX y4eOHBIX NPEAMETOB H U3
peanbHOM  JKM3HM; BbIpaXaThb (opMynamMu  3aBUCHMOCTH — MEXIY
BEJIMYMHAMHU, YMEHHE CBOOOJHO ONEPUPOBATH MOHATHUSIMH: YETHOCTb
(YHKIWY, TMEPUONUYHOCTh  (QYHKIWH, OTPAaHHYCHHOCTh  (QYHKIHH,
MOHOTOHHOCTb ~ (DYHKIMH, OKCTpeMyM (QYHKUMH, HauOonpliee U
HaWMEHbIlIee 3HA4YeHUS (PYHKIIMKM Ha TMPOMEXYTKE, YMEHHE IPOBOJUTH
uccienoBaHne (YHKIUHM;, YMEHHE HCIIONb30BaTh CBOMCTBA M TIpaduKu
(GyHKUME U1 pelieHus ypaBHEHUH, HEpaBEHCTB U 33/1a4 C MapaMeTpaMu;
n3o0pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA  PEIICHUH
ypaBHEHHMH, HEPaBEHCTB M UX CUCTEM;




- yMeTb CBOOOJHO ONEpUPOBaTh IOHATUSAMM: IOCIEIOBATENbHOCTb,
apudMeTHYeCKas MPOrpeccHsi, rTeoMeTprUecKas Mporpeccusi, OECKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  IpOrpeccus;  yMEHHEe  3a1aBaTb
[I0CTIEIOBATEIIEHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX (HOPMYII;

- YMETh ONIEpUPOBATH TOHATHSAMH: HENPEPHIBHOCTH (DYHKIINH,

ACHMIITOTHI Tpaduka QYHKIUH, NIepBas U BTOpas MPOW3BOAHAS (YHKLUH,
TEOMETPUUYSCKHA W (U3WYECKUH CMBICT IMPOW3BOIHOM, IepBOOOpa3Has,
OTIpENICICHHBI WHTErpall; yMEHHE HaxXxOOUTh aCHMITOTHl Tpaduka
(YHKUMY; YMEHHE BBIUMCIATH MPOM3BOJHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3MLMM (YHKLUH, HAXOOUTh YpaBHEHHE KacaTeIbHOH K
rpadpuky  (QyHKUMH; YMEHHME  HCIOJB30BaThb  HPOM3BOAHYIO UL
uccnenoBaHusl (DYHKOMH, IS HAXOXKICHUS HAWIY4IIETO pEUICHUS B
MPUKIAAHBIX, B TOM YHUCJIE COLMATbHO-3KOHOMUYECKUX H (PU3NYECKUX
3ajadax, Ul ONpeesIeHHsI CKOPOCTH U YCKOPEHHST; HaXOJUTh IUIOLIaU U
00BbEeMBI QUTYP C MTOMOILBIO HHTETPaja; MPUBOIUTH MPUMEPHI
MaTeMaTHYeCKOT0 MOJICIIMPOBAHUS € TIOMOUIbI0  AuddepeHnanbHbIX
YpaBHEHUI;

- YMETb ONEpPHPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIIO, COIpPSKCHHBIE
KOMITJICKCHBIE YHCJa, MOJYJIb U apryMEHT KOMIUIEKCHOTO YHcia, Gopma
3allMCH KOMIUICKCHBIX 4Hcel (reoMeTpuyecKkas, TPUTOHOMETpUYEeCKas U
anreOpanveckas); yMeTb NPOMU3BOAUTH apU(PMETHUECKHE IEHCTBHUS C
KOMITJICKCHBIMH ~ YHCJIaMH;  TPUBOJAWTH  HPUMEPBl  UCIIOJIE30BaHHMS
KOMITJICKCHBIX YHCEIT;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHSMU: CpeAHee apupMeTHUecKoe,
MenuaHa, HauOoyblliee W HaWMEHbIIee 3HAYCHUs, pa3Max, AUCIepCHs,
CTaHIAPTHOE OTKJIOHEHWE Ui ONHMCAaHWs YHCIOBBIX JaHHBIX; YMEHHE
HCCIIEI0BaTh CTaTUCTHYECKHE IaHHBIE, B TOM YHCIE C NPUMEHEHHEM
rpadMUecKuX METOI0B U AIEKTPOHHBIX CPEACTB; Tpaguyecku Ucclie10BaTh
COBMECTHBIC HAOFOICHISI C TIOMOIIBIO IHArpaMM PacCEUBaHUS U TMHEHHON
perpeccuu;

- YMETh HaXOAUTH BEPOATHOCTH COOBITHI C HCIOIB30BAHHUEM

rpadUUecKuX METOJIOB; MPHUMEHSITh JJIS pemieHus 3agad  (GopMysisl
CIIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, (hOpMYITy IOJIHOW BEPOSITHOCTH,
¢dopmyny bepnymnmn, komOuHaTtopHble (DakTBl W (OPMYJIBI; OLIEHUBATH
BEPOSITHOCTH peallbHBIX COOBITHH; yMEHHE OIEpUPOBATh IOHATHSIMHU:
cilyyailHas BeJMYMHA, paclpelieieHNe BEPOSITHOCTEH, MaTeMaTH4ecKoe
OKUJIaHUe, TUCTIEPCUs U CTaHAAPTHOE OTKIOHEHUE CIyYailHOH BENWYHHBL,
(yHKUMU pacripelesieHus U IUIOTHOCTH PaBHOMEPHOTO, MTOKA3aTeIbHOTO U
HOPMAaJIHOT'O paclpeiesIeHni; yMEHUE UCIIOJIb30BaTh CBOMCTBA U3Y4YEHHBIX
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pacripe/ieieHuid JijIsl pelieHnsl 3aj1ad; 3HAKOMCTBO C TMOHSATHSIMHU: 3aKOH
OONBIINX YUCEN, METObl BLIOOPOYHBIX UCCIIEIOBAHNH; YMEHHUE IPUBOIUTD
MpPUMEpPbl  TIPOSIBIICHHUSI 3aKOHA OONBIIMX YHCEN B MPUPOJHBIX U
OOIIECTBCHHBIX SIBIICHHSX;

- yMeTh CBOOO/IHO ONEPUPOBATH MOHATUAMHM: TOUKA, TIpsSMasi,

IUIOCKOCTB, IPOCTPAHCTBO, OTPE30K, Iy, TNIOCKUI YTOJl, IBYTpaHHbIH yrodi,
TPEXTPaHHBIN YTOJI, IepeceKatoNInecs, apajluieIbHbIC U CKPEIIUBAIOIIHECS
MpsIMbIe, MapaIIEIbHOCTh U MEPIEHANKYIISIPHOCTD MPSIMBIX U TIOCKOCTEH,
YroJl MEXAY MPSIMBIMH, YTOJI MEXKAY MPSIMOH M TUIOCKOCTBIO, YTOJ MEXKIY
IUTOCKOCTSIMH; YMEHHE HCIOJIb30BaTh TPU pEIICHWH 3a/1a4 HU3yYeHHBIC
(haKThl U TEOpPEMBI TUTAHUMETPHUH; YMEHHE OIICHUBATh pa3Mepbl OOhEKTOB B
OKpYyXaromemM MHPE; YMCHHUE OICPUPOBATH MNOHATHUAMHU: MHOI'OrpaHHHK,
ceueHre MHOTOTPaHHHKA, IPABUIILHBIA MHOTOIPAaHHHK, TIPU3Ma, TUPaMHIA,
(urypa 1 TOBEpXHOCTH BpAIICHUS, IIWJIMHP, KOHYC, map, chepa, pa3BepTka
MOBEPXHOCTH, CEYEHHWs] KOHyca W IMJIMHJpA, TapajuleibHble OCH WIIH
OCHOBaHHIO, CEUCHHUE Iapa, IUIOCKOCTh, Kacaromascs chepbl, HUIHHApA,
KOHyCa; YyMEHUE CTPOHWThL CEUCHHE MHOTOTPAaHHWKA, H300paXkaTh
MHOTOTPaHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BPAIICHUS, UX CEUYCHUS, B TOM
Yucyie ¢ TMOMOINBIO JIEKTPOHHBIX CPEACTB; YMEHHE NMPUMEHSITH CBOWCTBA
reOMETPUUYECKUX (DUTYP, CAMOCTOATENIHHO (HOPMYIMPOBATH OMPENEIICHHS
H3y4aeMbIX (Uryp, BBIIBUTaTh THIOTE3bI O CBOMCTBAX M MpPHU3HAKAX
reoMeTpuuecknx (uryp, oOOCHOBBIBATH WIIM OIPOBEPraTh HX; yMEHHE
NPOBOJMTH KITACCU(PHUKALNIO PUTYD MO Pa3IMYHBIM PU3HAKAM, BHITIOTHSIT
HEOOXOIUMBIE JIOTTOTHUTEIbHBIC TIOCTPOCHHUSI;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHUSMU: IUIOMAIL (QHUTYPBI, 00BEM
(Gurypsl, BENUYHHA yTIa, PACCTOSHHE OT TOYKH A0 TUIOCKOCTH, PACCTOSTHUE
MEXIy MPSMBIMH, PACCTOSHUE MEXAY TIUIOCKOCTSIMHU, IUIOMAAb chepsl,
IUIOIIAAb MOBEPXHOCTH NMUPAMUABI, NPU3MBI, KOHYyca, LUIMHApPA, 00BbeM
Ky0Oa, MpsIMOYTOJIFHOTO MapajuIesienuIe a, MMPaMUAIbI, IPU3MBL, TUIAHIPA,
KOHYca, [1apa; yMEHHE HaXOIUTh OTHOLIEHHE 0OBEMOB MOA00HBIX QUTYD;

- YMeTb CBOOOJHO OIEPUPOBATh MOHITUSMH: JABWXECHHUE, HapajuieiIbHbINA
MEPEeHOC, CUMMETPUsT Ha IUIOCKOCTH W B MPOCTPAaHCTBE, IOBOPOT,
npeoOpa3oBaHue 1Moa00us,, TOAOOHBIE (QHUIYPHI; yMEHHE pacro3HaBaTh
paBHble W MOHOOHBIE (GUIYypH, B TOM YHCIE€ B TNPHPOJE, HCKYCCTBE,
APXUTCKTYPE, YMCHHUE HCII0JIB30BaTh Tr€OMETPUICCKUEC OTHOUICHUA,
HaxOJIHUTh TEOMETPUICCKHE BETUIMHBI (JUTHHA, YTOJI, IUIOIIaab, 00bEM) ITPH
pelIeHnH! 3a1a4 U3 APYTUX YUeOHBIX IPEAMETOB U U3 PEANbHOM )KHU3HU;

- yMETh CBOOO/IHO ONEPUPOBATH MOHATUSAMH: IPSIMOYTOJIbHAS

crcTeMa KOOPJHMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPJIHHATHI BEKTOpA,
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CyMMa BEKTOPOB, IIPOU3BEJICHUE BEKTOPA Ha YHCII0, Pa3jI0KEeHUE BEKTOPa 10
6a3ucy, ckaasipHOE NMPOU3BEJECHUE, BEKTOPHOE MIPOU3BEACHHE, YIOJI MEXIY
BEKTOpaMH; YMEHHE HCII0Ib30BAaTh BEKTOPHBIN U KOOPAMHATHBIM METOJ IS
pelLIeHNs] TeOMETPUUECKUX 3ajad W 3ajad JPYruxX y4eOHbIX IPEIMETOB;
ONEepUpOBaTh MOHATHSAMM: MaTpuua 2x2 u 3x3, omnpenenuTenb MaTPHILIH,
TE€OMETPUUYECKUI CMBICIT OTIPENETUTENS;

- yMETb MOJEIMPOBaTh pEajbHbIE CHUTYyallMd Ha SI3bIKE MAaTE€MaTHKU;
COCTaBJIATh BBIPAKEHMS, YPaBHEHHUS, HEPABEHCTBA M HUX CHCTEMBI IO
YCIIOBHIO 3a/layM, MCCIEA0BaTh MMOCTPOCHHBIE MOJENN C UCIOIb30BAaHUEM
anmapara anreOpbl, HHTEPIPETHPOBATh IOIYUYCHHBIH PE3ysbTaT; CTPOUThH
MaTeMaTHYECKHE MOJENIM C IOMOIIBI0 T€OMETPUYECKUX IOHATUH H
BEJIMYUH, pellaTh CBS3aHHBbIE C HUMHU MpPAaKTUYECKHE 3aJlauM; COCTaBISAThH
BEPOSITHOCTHYIO MOJENb W HHTEPHPETHPOBATH MOJIYYEHHBIH pE3yibTaT;
pelaTh NpUKIagHbIe 3aJa4l CPEICTBAMU MATEMaTHUECKOI0 aHAIIN3a, B TOM
YHCJIE COLUATIBHO-?)KOHOMHYECKOT0 U (PU3MYECKOr0 XapaKTepa;

- yMeHUE BBIOUPATH MOIXOASALINIA METOJ TSl PEIICHUS 3a/1a4H;

[IOHUMaHWE 3HAYUMOCTH MAaTe€MaTWKd B H3YYEHHH NPUPOAHBIX H
OOIIECTBEHHBIX MPOLIECCOB U SIBICHUI; YMEHUE PACIIO3HABATH MPOSIBICHHUE
3aKOHOB MAaTE€MaTHKH B HWCKYCCTBE, YMEHHE MPHUBOIUTH MPHUMEPHI
MAaT€MAaTHUYECKUX OTKPBITHM POCCUMCKOM U MHPOBOM MaTEMaTUYECKOM
HayK{

OK 02 OcymecTBsTh
TIOWCK, aHAJTN3 U
UHTEPIIPETALNIO
uH(popMaluuy,
HE0O0X0IUMOM 1St
BBITTOJTHEHUS 32,144
npohecCuOHATBHOM
JeSITeTbHOCTH

B oonacmu yennocmu nayunozo nosnanua:

- c(hopMHpPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH U OOIECTBEHHOM
IPAKTUKK,  OCHOBAaHHOIO  Ha  JWalore  KyJbTyp,
CHOCOOCTBYIOIIETO ~ OCO3HAaHMIO  CBOErO0  MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILLIEHCTBOBAHUE SI3bIKOBOM M YMTATENBCKOU KYJIbTYpPBI
KaK CpeJICTBA B3aUMOJICHCTBUS MEXAY JIIOJbMU U MO3HAHUSA

MUDA;
- OCO3HaHHUE LIEHHOCTH HaYyYHOH J1eATeIbHOCTH, TOTOBHOCTh
OCYIIECTBIIATh ~ INPOEKTHYIO M HCCIEI0BATEIbCKYIO

JESTSIIbHOCTh HHINBUYaIbHO U B TPYIIIIE;
Osnaodenue YHUBEPCATbHLIMU
NO3HABAMENIbHBIMU OCLICIGUAMU:

8) paboma ¢ ungopmayuei:
- BIAJCTh HaBBIKAMHU

yuebnviMu

nosiyueHuss uHboOpManuu U3

yMeTh  ONEpUpOBaTh  MOHATUAMHU:  palMOHAJIbHas  (QYyHKLUS,
nokasareiabHasi (PyHKLHMS, CTENeHHas (QyHKIMs, jorapudmuueckas
(GyHKIMS, TpUTOHOMETpUYecKHue (GYHKLIMHU, OOpaTHble (QYHKIMHY;
YMEHHUE CTPOUTHh TpadUKHd W3YYCHHBIX (QYHKIUH, HCIOIB30BATh
rpaduKy MpU U3Y4YEHUH MPOLIECCOB M 3aBUCUMOCTEH, IPpU peIIeHUun
3aa4d U3 APYrux YYeOHBIX MPEIMETOB U 3a]a4 U3 PeabHOH KHU3HH,
BBIpaXaTh (OPMYJIaMHU 3aBUCIMOCTH MEX]ly BETMUUHAMU;

- YMEThb ONEpUPOBATh MOHITHAMHU: TOXIECTBO, TOXIECCTBECHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa YpaBHEHMH U
HEpaBEHCTB, PaBHOCWJIBHOCTH YpaBHEHHH, HEPABEHCTB U CHCTEM,
palnMoHalbHble, HppalMOHANbHbIE, IOKa3aTeJIbHbIC, CTEICHHBIE,
JOTapuPMHUUECKUE, TPUTOHOMETPUIECCKHE yYPaBHEHUs, HEPABEHCTBA
U CHUCTEMBI; YMETh pellaTh ypaBHEHHs, HEPABEHCTBA U CHCTEMBI C
MIOMOIIBIO Pa3IMYHBIX PHEMOB; PELIaTh YPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TapaMeTpoM; MPHUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX
CHCTEMBl JUIsl pEUIeHHs MaTeMaTHMYeCKHX 3ajad MW 3aJady M3
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HUCTOYHHUKOB PAa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYILIECTBIIATBIIONCK,  aHAJIM3,  CHCTEMAaTHU3alUI U
UHTEpHpeTannio HH(pOpMaK pa3IUYHBIX BUIOB H (OpM
IPECTaBICHHUS;

- CO3/aBaTh TEKCThl B pa3IM4YHBIX (opMaTax C yd4eToM
Ha3HaueHUs MH(oOpManuu U LeNeBOil ayAuTOpUH, BEIOUpast
ONTUMATBEHYIO0 (OPMY IIPEIICTABICHUS U BU3YyaTH3aIUH;

- OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTb MH(OpMaIUH,
€e COOTBETCTBHE TPABOBHIM M  MOPAIbHO-ITHUYECKUM
HOpMaM;

- HUCHOJb30BaTh  CpEeACTBA  HMH(DOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIH B PCIICHNU KOTHUTUBHBIX,
KOMMYHMKaTUBHBIX M  OpraHM3allUOHHBIX  3aJady C
coOnrofeHreM  TpeOOBaHUN  APrOHOMUKH,  TEXHUKH
0€30I1aCHOCTH, TUT'HEHBI, PECYpCOCOEpPEKEHUs, TPABOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaJICTb HAaBbIKAMH PACIIO3HABAHUWA U 3allIUThI I/IH(I)OpMaI_[I/II/I,

MH(}OpPMallMOHHON 6€30MaCHOCTH JIUYHOCTH;

pa3nuyHbIX 001acTe HAYKU U peaslbHOW KHU3HH;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHIMHU: ABHKCHHE,
napajieNIbHbINA NEPEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
IPOCTPAHCTBE, IIOBOPOT, IpeoOpa3zoBaHUE M0J00US, MOJOOHbIE
(burypsl; yMeTb pacrno3HaBaTh paBHbIE U MOJO0HBIE (PUTYPHI, B TOM
quciae B MPUPOJE, UCKYCCTBE, apXUTEKTYpe; YMETb HCIOJIb30BaTh
reOMETPUYECKUE OTHOIICHHS, HAXOAUTh F€OMETPUUECKUE BEITMYMHBI
(MHa, yroi, miouaab, oObEM) MpU pEIIeHUH 3ajad U3 JPYrux
y4eOHBIX TPEAMETOB U U3 PEATbHOM KU3HH

OK 03. IlnanupoBats u
peann3oBBIBaTh
coOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
IpeANPUHIMATETBCKYIO
JeSITeTbHOCTD B
npodecCuoHaANBHOM
cdepe, UCTIOIB30BaTh
3HaHUS 110

¢uHaHCOBOM
IpPaMOTHOCTH

B Pa3IMYHBIX )KU3HEHHBIX
CHUTYaIUSIX

B o0acti 1yXx0BHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI,
ATHUYECKOTO TIOBEICHUS;

- CITIOCOOHOCTH OIIEHUBATh CUTYAIIUIO U TPUHUMATH
OCO3HAHHBIEC PEIICHUS, OPUECHTUPYSICH HA
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOEHUE
YCTOHYHBOTO OyayIIEro;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTEISM U
(i) ApyTUM YJieHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHSATHUS [IEHHOCTEH
CEMEIHHOM KHU3HU B COOTBETCTBHUH C TPATUIIASIMHU
HaponoB Poccuy;

OBna/icHre YHUBEPCATBHBIMU PETyISATHBHBIMH
JEUCTBUSIMU:

a) caMOOpTaHMU3aINs:
- CaMOCTOSITEIIbHO

OCYIICCTBJIATDH ITO3HABATCJIIbHYIO

- YMETH OIICPUPOBATE NOHATUAMM: PAllMOHAJIBHBIC, UPPAITHOHAJILHEIC,

IIOKa3aTeIbHbIE, CTEIIECHHEIE, JorapupmMuyUecKue,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;
- yMETb OIIEpUPOBATh MOHATUAMHU: MHOIOIPAHHUK, CEYEHUE

MHOTOTpaHHHKa, KyO, Mapaienenumne], npusma, nupamua, purypa
U MOBEPXHOCTh BpAIlEHUs, IWIMHAP, KOHYC, 1ap, cdepa, ceueHUs
(burypsl BpallleHus, INIOCKOCTb, Kacaromascs chepsl, MIINHIPA,
KOHyCa, IUIOIAJb IOBEPXHOCTH MHUpaMHUAbI, IPHU3MBI, KOHYCa,
HWIMHApA, TIJomans cdepel, 00beM KyOa, MPsIMOYTOJIbHOTO
napajuiefienuneaa, TupaMubl, IpU3Mbl, [UIMHAPA, KOHYCa, LI1apa;
yMeHue u300pakaTb MHOTOI'PAaHHUKH M TOBEPXHOCTH BPAILCHUS, UX
CEUEHUs OT pPYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
JNEKTPOHHBIX CPEACTB; YMETh pAaclo3HaBaTb CUMMETPUIO B
MIPOCTPAHCTBE; YMETh PaclO3HaBaTh MPAaBUIbHbIE MHOTOTPAHHUKH;

- YMETb OIEpUPOBaTh NOHATHUSIMM: MPSAMOYIOJbHAs CHCTEMA
KOOpJAWHAT, KOOPAWHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
CKaJISIPHOE ITPOU3BEICHUE, YTOJI MEKYy BEKTOPaMHU, CyMMa BEKTOPOB,
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NESTEIbHOCTh,  BBISIBISATH ~ TPOOJIEMBI,  CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3aJjaud B 0Opa3oBaTeIbHOU
JIEATETbHOCTH U )KU3HEHHBIX CUTYaIIUsX;

- CaMOCTOATEIBHO COCTAaBJIATH IUIaH pEIIeHUs MpoOIeMbl ¢

y4eTOM UMEIOIINXCA pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTEHUM;
- JlaBaTh OIICHKY HOBBIM CHTYaIHsIM; CIIOCOOCTBOBATh

(GOpMUPOBAHUIO U TMPOSBICHUIO IIUPOKOW SPYAUIHH B
pasHbIX O00JACTSIX 3HAHWW, MOCTOSHHO IIOBBIMIATH CBOM
00pa30BaTeIbHbII U KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCTIOJIB30BaTh NMPUEMBI Pe(IEeKCHUH Ul OLIEHKU CUTYaIluH,
BbIOOPA BEPHOTO PEIICHNUS;

- YMEThb OIICHMBaTh PUCKM U CBOEBPEMEHHO IPUHUMATH
PELIEHUS IO UX CHUKEHUIO;

B)  OMOIIMOHAJIBbHBIA  WHTEJUICKT,
c(hOpMUPOBAHHOCTH:

BHYTPEHHEH MOTHMBAlM{, BKIIOYAIOIIEH CTpEMJICHUE K
JOCTMIKEHMIO LIEJIM U yCIEXy, ONTUMU3M, UHULMATUBHOCTb,
YMEHHE JI€MCTBOBAaTh, UCXOS U3 CBOMX BO3MOXKHOCTEM;

- OMIOAaTUM, BKJIIOYAIOMIeW CHOCOOHOCTh  MOHHMMATH
OMOIIMOHAIIBHOE COCTOSIHHE IPYIMX, YYWUTBIBATh €r0 IIpH
OCYILIECTBIICHUU KOMMYHUKAaI1H, CIIOCOOHOCTb K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COUMANbHBIX HABBIKOB, BKJIIOYAIOMIUX CIIOCOOHOCTH
BBICTPAWBaTh OTHOIICHUS C JPYTUMHU JIFOJIBMH, 3a00TUTHCS,
MPOSIBIISATE MHTEPEC M pa3peniaTh KOHQIUKTHL

MpEeaNoIaralouum

MPOU3BEICHUE BEKTOPA HA YUCJIO; HAXOAUTH C MOMOIIBIO U3yUYE€HHBIX
(hopMyI1 KOOPIMHATHI CEPEMHBI OTPE3Ka, PACCTOSTHUE
MEXy IBYMs TOUKaMU

OK 04. DddexTrBHO
B3aMMOJIEIICTBOBATh U
pabortath B
KOJUIEKTUBE U KOMaH/E

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIIBHOCTH W
CaMOOMPEICIICHHIO;

- OBJIaJICHUE HABBIKAMH YI€OHO-HCCIICIOBATEIIBCKOM,
MPOEKTHOM U COIMANILHON e TEIbHOCTH;

Osnadenue yHuBepCAIbHbIMU KOMMYHUKAMUBHBIMU
oelicmeusamu:

8) coBMeCmHAs 0esIMeNbHOCHb.

- TIOHUMATh W WCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHON U

- YMETh ONEPUPOBATH MOHATHUIMU: CIYYalHBIM OIBIT M CIy4alHOE
cOOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; YMETh BBIYMCIATH
BEPOSTHOCTH C UCIOJIb30BaHNEM TpaduIeCcCKUX METO/I0B; TPUMEHSTh
(bopMyJIBI CIOXKEHUS U YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakTbl 1 QOpMyJIBl MIPHU PEIICHUU 3a]a4; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYallHBIMH BEIMYMHAMU;
YMEHUE MPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YKHCET B
MIPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;
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WHAUBUIYAILHON paOoTHI;

-  [OpUHUMATh  [EJIM  COBMECTHOW  JI€ATEIIbHOCTH,
OpPraHu30BbIBaTh W KOOPJAWHHUPOBATH [JEHUCTBUSA IO €€
JIOCTMKEHUIO: COCTaBJISITh IUIAH JIEUCTBUMA, pacHpeacssiTh
pOJIM C Y4€TOM MHEHUN YYaCTHUKOB 00CYK/IaTh pPe3yJIbTaThl
COBMECTHOM pabOTHI,

- KOOPJIMHUPOBATH U BBIIOJHATH pPabOTy B YCIOBHSIX
peanbHOro, BUPTYaJIbHOTO u KOMOWHHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJSATh MMO3UTUBHOE CTPATErMYECKOE MOBEJICHHUE B

pa3IMYHBIX  CUTYyalUsX, MPOSBISATH  TBOPYECTBO U
BOOOpaKkeHUE, OBITh MHUITUATHBHBIM

Osnaodenue YHUBEPCATbHBIMU PezyiAmueHbIMU
oelicmeuamu:

2) npunsimue ceds u Opyaux ooell.

- NMPUHUMATh MOTHBBI M apTyMEHTHI JIPYTHX JOJCH Tpu
aHaJIN3e Pe3yJbTaTOB JICATEIILHOCTH;

- TpHU3HaBaTh CBOE NPAaBO M TIPaBO JPYIHX JIFOJEH Ha
OIINOKH,

- pa3BUBATh CITIOCOOHOCThH ITOHUMAThH MUP C ITO3UIIUHU IPYTOTO
YeNOBeKa;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHUSMHU: CTEHEHb C LEIBIM
[OKa3aTejaeM, KOpPEeHb HATypaJlbHOW  CTENEHHM, CTENEeHb C
palMoHaNBHBIM  TOKa3aTeleM, CTeNeHb C  JACWCTBUTEIbHBIM
(BelLeCTBEHHBIM) TIOKa3aTesIeM, JOrapu(m 4ncia, CHHYC, KOCUHYC U
TaHT€HC MMPOU3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMU: Tpaduk (yHKLIHH,
oOparHast (yHKUMSA, KOMOO3MLMA (QYHKUWH, JMHEHHas (QyHKIus,
KBaJ[paTHuHas QyHKIMs, CTENCHHAs (PYHKLUS C LI€IbIM [10Ka3aTelleM,
TPUTOHOMETpUYECKHE (YHKIUHU, OOpaTHbIE TPUTOHOMETPHUUECKUE
(GyHKIMHU, TOKaszaTelbHas W Jorapupmuueckas (QyHKIUH; YMETb
CTpouTh rpaduku QyHKIUHN, BHITOIHATH MPeoOpa3oBaHus rpauKkoB
GbyHKIW;

- YMETh UCIOJb30BaTh rpaduku GyHKUUHN U1 U3yUEHHUs POLIECCOB
¥ 3aBHCUMOCTEH NIPpY peIIeHU  3a1a4 U3 APYruX YIeOHBIX TPEIMETOB
U U3 pealbHOM KU3HM; BbIpakaTh (JOpMyJaMH 3aBUCUMOCTH MEXIY
BEJINYMHAMU;

- CcBOOOJHO oOmHEepUpOBaTb MOHATUAMHU: YETHOCTh (PYHKLUH,
MIEPUOTUYHOCTh byHKIMH, OTPaHUYEHHOCTH byHKIMH,
MOHOTOHHOCTb (DYHKIIMH, 3KCTpeMyM (yHKIUHM, HauOoJbllee H
HaMMEHbIIIee 3HaYeHUsI (YHKIIUU Ha POMEXKYTKE; YMETh MPOBOIUTH
uccienoBaHue QyHKINU;

- YMETh MCIOJB30BaTh CBOMCTBA M TpaduKu PYHKIUH I peIIeHUs
ypaBHEHMH, HEpaBEHCTB M 33/a4 C MapaMmeTpaMy; M300pakaTb Ha
KOOPDAMHATHOW IUIOCKOCTH MHOXKECTBA PEIICHWM YpPaBHEHH,
HEpPaBEHCTB U MX CHCTEM

OK 05. OcyiiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIIHIO Ha
TOCYJapCTBEHHOM SI3bIKE
Poccniickoit enepanun
C y4eToM 0coOeHHOCTE
COIIMATBHOTO U
KyJBTYpHOTO KOHTEKCTa

B oonacmu scmemuuecxkozo éocnumanus:

- DICTETUYECKOE OTHOLIEHME K MHpY, BKJIIOYas JCTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TpyAa
¥ OOIIECTBEHHBIX OTHOLICHUH;

- CIOCOOHOCTHh BOCHPUHUMATH Pa3IMYHbIE BUJIbI UCKYCCTBA,
TpaAUIMd M TBOPYECTBO CBOETO0 M JPYrUX HApOJIOB,
OILYIIAaTh SMOLMOHAILHOE BO3/IECTBUE UCKYCCTBA,

- yOeX/IeHHOCTh B 3HAYMMOCTHU Ul JIMYHOCTH M OOIIECTBa
OTEYECTBEHHOTO M MHUPOBOIO HCKYCCTBA, JTHUYECKUX
KYJIbTYPHBIX TPAIUIIMK U HAPOJHOTO TBOPUECTBA;

- yMeTh OMNEpUpOBaTh TOHATUAMHU: CpeaHee apudMeTudeckoe,
Me/raHa, HanOoIbIIee M HAMMEHbIIee 3HAYCHH S, pa3Max, JUCTIepCHs,
CTaH/IapTHOE OTKJIOHEHHME 4YMCIOBOIO0 HabOpa; yMEHHE W3BJIEKaTh,
WHTEPIPETUPOBATH HH(OPMALINIO, TIPEICTABICHHYIO B TaOIUIaX, HA
auarpamMmax, rpadukax, OTPaKalOIIyI0 CBOWCTBA  pPEabHBIX
MPOLIECCOB W SIBIICHUM; MPEICTaBISITh MHPOPMAIHMIO C TMOMOIIBLIO
TaONHI] ¥ IUarpamMmM; MCCIEI0BaTh CTATUCTHUYECKHE JAHHBIE, B TOM
YHuclie ¢ TMPUMEHEHHEM TpaduiyecKuX METOJOB U AJICKTPOHHBIX
CpPEICTB;

- YMETh OIEPUPOBATh NOHATUSMHU: TOUYKA, MpsAMas, IUIOCKOCTb,
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- TOTOBHOCTB K CAMOBBIPAKCHUIO B PA3HBIX BUJIAX HCKYCCTBA,
CTPEMIICHHUE IIPOABIIATh KAa4C€CTBA TBOp‘IeCKOfI JIMYHOCTH,

Osnadenue  yHUGEPCANbHBIMU  KOMMYHUKAMUGHLIMU
delicmeuamu:

a) obweHue:

- OCYLIECTBIIATh KOMMYHHKAIIUU BO BCEX cepax KU3HH;

- pacro3HaBaTh HeBepOalbHBIE CpEACTBA  OOIICHHS,
MOHMMATh 3HAYEHHUE COIMAIBHBIX 3HAKOB, PaclO3HABaTh
MOPEINOCHUIKM  KOH(PJIUKTHBIX CUTyalldd W CMSr4arh
KOH(JINKTHI;

- Pa3BCpHYTO H JIOTMYHO H3JIaraTb CBOK TOUYKY 3pPCHHUA C
HCIIOJIb30BAHUEM S3BIKOBBIX CPCACTB

MIPOCTPAHCTBO, JBYIPAHHBIA YIoOJI, CKPELIUBAIOLIUECS IIPSIMBIC,
[apaJuIeIbHOCTh U INEPHNEHAUKYISIPHOCTh NPAMBIX M IUIOCKOCTEH,
YrOJ MEXIy NPSMBIMHU, YIOJI MEXAY IPSIMOM M IIJIOCKOCTBIO, YIroJl
MEXAY IUIOCKOCTAMM, PAaCCTOSHHE OT TOYKM JO IUIOCKOCTH,
paccTosiHUuE MEXAY IIPSMBIMU, PACCTOSTHUE MEXKY IUIOCKOCTSIMHU;

- YMeTb HCIOJIb30BaTh IIPU pELICHUM 3a7ady H3ydyeHHblE (aKThl U
TEOpPEMbl TUIAHUMETPHH; YMEHHE OIICHMBATh pa3Mephl OOBEKTOB
OKPY’KaroILEro Mupa

OK 06. ITposiBnsiTH
IPaKIaHCKO-
NaTPUOTUYECKYIO
TTO3UIIHUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
MTOBEJICHUE HAa OCHOBE
TPaAUIIMOHHBIX
0011IeYeII0BEYECKUX
LICHHOCTEH,

B TOM YHCJIE C yYE€TOM
rapMOHM3aLUU
MEKHAIIMOHAJIBHEIX U
MEXPEIUTUO3HBIX
OTHOIIICHUH,
MIPUMEHSATH CTaHIAPTHI
AHTUKOPPYIMIMOHHOTO
TTOBEJCHUS

- OCO3HaHWE OOYYAIOIIMMUCS POCCHUUCKOW TpaKIaHCKOU
UJEHTUYHOCTH;

- LIEJICHANpABICHHOE pa3BUTUE BHYTPEHHEH MO3UIMU
JUYHOCTU Ha OCHOBE JYyXOBHO-HPABCTBEHHBIX LEHHOCTEH
HaponoB Poccuiickorr ®Penepauuu, HCTOPUYECKUX U
HAI[MOHAJLHO-KYIBTYPHBIX  Tpaauluid,  (HopMHUpOBaHHE
CUCTEMBl 3HAUMMBIX I[EHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOIO MHUPOBO33PEHUS, IPaBOCO3HAHMS,
HKOJIOTUYECKON KYIBTYphI, CIIOCOOHOCTH CTaBHUTHh IEJIHU U
CTPOUTD KU3HEHHBIE IJIaHBI;

B uacmu zpasicoanckozo éocnumanusa:

- OCO3HaHME CBOMX KOHCTUTYUMOHHBIX TIIpaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;
-IPUHSATUE TPaIUIIMOHHBIX HAI[MOHAJHHBIX,

00I11€4eTOBEYECKUX TYMAHUCTHUYECKUX U JI€MOKPATUYECKUX
IICHHOCTEIH;

- TOTOBHOCTh MPOTHBOCTOSTH HAEOJIOTUU HKCTpEMHU3Ma,
Hal[MOHAJIM3Ma,  KceHopoOuHu,  AMCKPUMUHALMU  TIO
COLIMANIbHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAI[MOHATHHBIM
NpU3HAKAM;

- TOTOBHOCTb BECTHU COBMECTHYIO JICATEIILHOCTh B HHTEPECaxX
rpa)kAaHCKOro 00IIecTBa, y4aCTBOBATh B CAMOYIIPABIIEHUU B
0011e00pa3oBaTeIbHON OPraHU3AINH U JIETCKO-FOHOIIECKUX

- YMETb OIIEpUPOBATh MOHATHUAMM: NPSIMOYIOJIbHAsI CHCTEMA
KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPIMHATBI BEKTOPA,
CKAJIIPHOE ITPOU3BEICHUE, YTOJI MEK/ly BEKTOPAMH, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOPA HAa YMCIIO; HAXOAUTh C TOMOLIbIO N3YYEHHBIX
(hopMyIT KOOPIUHATHI CEPEINHBI OTPE3Ka, PACCTOSIHUE MEXTY JBYMS
TOYKaMU;

- YMeTh BBIOMpATh MOAXOMALINI M3YUYEHHBIM METOA NJsl pelieHus
3aJa4y, paclo3HaBaTb MaTeMaTH4ecKue (GakTbl U MaTeMaTHYECKue
MOJIENTM B MPHUPOJHBIX M OOLIECTBEHHBIX SBIIEHUSX, B UCKYCCTBE;
yMEHUE  IPUBOAUTH IPUMEPBl  MATEMAaTUYECKUX  OTKPBITUU
POCCUICKON M MUPOBOW MaTeMaTHYECKOW HAYKH.

- YMETb ONEPUPOBATH MOHATUAMU: CIIYYalHBIM OIBIT U CIy4alHOE
cOOBITHE, BEPOATHOCTb CIy4YaHOTO COOBITUS; YMETb BBIYHUCIATH
BEPOSATHOCTH C UCMOJIb30BaHUEM I'paUUeCKUX METOJIOB; IPUMEHSTh
(opMyJIBI CIIOKEHHS U YMHOKEHHS BEPOATHOCTEH, KOMOMHATOPHBIE
(bakTbl 1 QOpMyJIBl MIPHU PEIICHUU 33]a4; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMH BEIMYMHAMU;
YMEHHE MPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOJTHBIX U OOIECTBEHHBIX SIBICHUSIX
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OpraHu3anusx;
- YMEHUE B3aUMOJEHCTBOBATH C COLUAIBbHBIMU HHCTUTYTaMU
B COOTBETCTBHH C X (YHKIMSIMHU U HA3HAUCHUEM;

- TOTOBHOCTh K TYMaHUTapHOM M  BOJOHTEPCKOU
JIeATEIbHOCTH;

nampuomuuecko20 60CRUMAHUA:

- c(hOpMHUPOBAHHOCTH poccuiicKon rpak 1aHCKOU
UJEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHHUSI K CBOEMY Hapony,
YyBCTBAa OTBETCTBEHHOCTH Iepel PoaunHol, ropmoctu 3a
CBOM Kpaii, cBOr0 PouHy, CBOM SA3BIK U KYJIBTYPY, IPOLLIOE
Y HacCTosIIllee MHOTOHAIIMOHANIbHOTO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOIIECHHE K I'OCYJAapCTBEHHBIM CHMBOJIAM,
HMCTOPUYECKOMY M MPUPOJHOMY HACIEAHIO, MAMITHUKAM,
TpaauuusaM Hapo1oB Poccun, noctukenusim Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;

- uaeiiHas yOEXIEHHOCTb, TOTOBHOCTb K CIIY’)KEHUIO H
3amuTe (OTedyecTBa, OTBETCTBEHHOCTh 3a €ro Cyan0y;
OCBOEHHBIE OOYYaIOIIUMUCS MEXIPEIMETHbIE TOHATUS U
YHUBEpCaJbHbIE  yueOHble JEHCTBUS  (peryisTUBHbIE,
MO03HABaTEJIbHbIE, KOMMYHUKATHUBHBIE);

- CNMOCOOHOCTh HX HCHOJBb30BAHHS B IO3HABATEIbHON MU
COLIMAIIBHOW TMPAKTUKE, TOTOBHOCTh K CAMOCTOSITEILHOMY
IUIAHUPOBAHMIO U OCYILECTBICHUIO YUeOHOH JIesTeTbHOCTH,
OpraHu3aly y4eOHOT0 COTPYAHUUYECTBA C
NEearorHyeckuMM  pabOTHUKAMH U CBEPCTHHUKAMH, K
Y4YacTHUIO B MOCTPOCHUH WHIUBUAYAIBHON 00pa3oBaTeIbHOM
TPAEKTOPHUU;

- OBJaJIcHWE HaBbIKaMH Y4eOHO-HMCCIIEI0BaTENbCKOM,
IIPOEKTHOM ¥ COLMATIbHOM IEATEILHOCTH

OK 07. ConeiicTBOBaThH
CoxpaHeHuo
OKpY>Karolleu cpeibl,
pecypcocOepereHuIo,
MPUMEHSATH 3HAHUS 00
WU3MCHCHHUHU KJIMMAaTa,

B o6nacmu sxonocuueckozo éocnumanus:

- c(OpMHPOBAHHOCTD JKOJIOTUYECKOU KYJbTYpBHI,
IIOHUMAaHUE BIIMSTHUA COIIMAJIBHO-3KOHOMMNYCCKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM Cpelbl,
OCO3HAaHHWE  TJIOOATBPHOIO  XapakTepa  HIKOJIOTUYECKUX
npobiewm;

- YMETh OTIEPUPOBATH MOHATHAMU: (DYHKITHS, HETIPEphIBHAS (PYHKITHS,
MIPOU3BO/IHAS, TEpPBOOOpa3Hasi, OMNpEAEJCHHBIM WHTErpaj; yMeTh
HaXOJWUTh TPOWU3BOAHBIC DJIEMEHTAPHBIX (QYHKIUH, WMCIIOIB3Ys
CIpaBOYHBIC MaTepHajbl; HCCIENOBaTh B MPOCTEHIINX CIIydasx
(GYHKIIMM HA MOHOTOHHOCTbD, HAXOJUTh HANOOJIBIINE U HAUMEHBIIINE
3HaYeHHUs  (QyHKIMH, CTpOUTh TpaUKd  MHOTOWIEHOB C
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IPUHIHUITBI OEPEXKINBOTO
IPOU3BO/ICTBA,

3¢ (EeKTUBHO JCHCTBOBATH
B UpEe3BbIYAITHBIX
CUTYalHsix

- IUIAHUPOBAHME U  OCYILIECTBJICHUE  JICHUCTBHM B
OKpY’Kalollle cpe/ie Ha OCHOBE 3HAHMS LIEJIEH YCTOMYHUBOTO
Pa3BUTHS YEJIOBEYECTBA; AKTUBHOE HEINPUITHE ICHUCTBUU,
MIPUHOCSIIMX BPEll OKPYKAIOIIEH Cpee;

- YMEHHE MIPOTHO3UPOBATH HeOJIaronpusITHIC
9KOJIOTHYECKHUE TTOCIEACTBUS IPEANPUHUMAEMbBIX JICUCTBUH,
MPEJOTBPALIATh HX;

- paclHiMp€HUC OIlblTa JACATCIBHOCTH JKOJIOTHYECKON
HAITpaBJICHHOCTH,
- OBJIaAICHUC HaBBIKaMU y‘IC6HO'I/ICCJICIIOBaT€JH)CKOI7I,

HpOGKTHOﬁ U COIMaIbHOM JCATCIIbHOCTH,

HCIIOJIb30BAHHUECM aIIapara MaTCMaTUYCCKOro aHajn3a; MPHUMCHATH
IPOU3BOIHYIO TP PELICHUH 33/1a4 Ha JBIDKCHHE; peIIaTh NPaKTHKO-
OPHUCHTHPOBAHHBIC 3aJa4YU HA HAnOOJIBIINE U HANMEHBIIIHE 3Ha4YCHUAI,
Ha HaXOK/ICHHUE ITYTH, CKOPOCTH U YCKOPCHHUS;

- YMCTb OINCPUPOBATHL IOHATUAMU: [ABUKCHHUC B IIPOCTPAHCTBC,
nofoOHpIe (UTYpBI B IMPOCTPAHCTBE; MCIIOIB30BATh OTHOILICHUE
TUTOIIAJIeH IOBEPXHOCTEN U 00EMOB MOI00HBIX (DUTYP MIPH PEIICHUU
3ajay;

- YMCTb BBIYUCIIATE TCOMCECTPHUYCCKUC BCIIMYUHBI (IIHI/IHa, yroii,
IUIOIAAb, 00BEM, IUIONIAh MOBEPXHOCTH), MCIOIB3YS H3yYCHHBIC
(OpMYJIBI 1 METOJIBI

[1IK 1.4. OcyecTBasTh
pacyeTsl ¢
MOTPEeOUTEIIAMH 32
MPEI0CTaBICHHBIE

YCIIYTH.

- c¢(OpMHUPOBAHHOCTh MPEICTABICHUNH O MaTeMaTHKE Kak
qacTu MHpOBOfI KYyJIbTYpbl MU O MECTC MATCMATHUKH B
COBPEMEHHOW LMBUIU3alMU, O cHocobax OmuUCcaHWs Ha
MaTeMaTUYECKOM SA3LIKE SABJIICHUU PCAJILHOIO MHpa,

- c¢(hOpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTUYECKUX
HOHATHAX KaK O BaXHEUIIHMX MaTEeMaTHYECKHUX MOJCIIAX,
MO3BOJISIFOIIMX OIMUCHIBATh M U3y4yaTh Pa3HbIE MPOLIECCHl U
SABJICHUA, IIOHMMAaHHME BO3MOXKXHOCTH aKCHOMAaTUYCCKOI'O
MOCTPOEHUS MATEMATUYECKUX TEOPHIl;

- c(OpMHUPOBAHHOCTh TIPEACTABICHUI 00 OCHOBHBIX
MOHATHUSAX, UIESIX U METO/IaX MaTeMaTUYECKOr0 aHAJIN3a;

- chOpMHPOBAHHOCTh TMPEACTABICHUN O Tpoleccax u
SABJICHUSIX, HWMEIOIIMX BEpPOSTHOCTHBIM  XapakTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peajbHOM MHpe, 00

- BJIAJICHUE METOJAaMM [OKa3aTeJIbCTB MU aJIrOPUTMOB PELICHUS;
YMEHUE UX NPUMEHATH, IPOBOANTH JOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ peLICHU 3a/1a4;

- BIQJCHUE CTAaHJAPTHBIMM IPHUEMaMH PEIICHUS PalUOHAIBHBIX U
UPPALMOHAIBHBIX, [I0Ka3aTeNbHBIX, CTCIIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB, HUX CHUCTEM;
UCIIOJIB30BAHNUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM 4YHCIIE
JUISl TIOMCKA IYyTH PELICHUS U WUIIOCTPALUN PEIICHHs] YPAaBHEHUI U
HEPaBEHCTB;

- yYMEHUE HAaxXOJWThb M OLEHUBATH BEPOATHOCTU HACTYIUICHUS
COOBITHI B MpOCTEHIINX MNPAKTUYECKUX CUTYaIMsIX U OCHOBHBIE
XapaKTEPUCTUKH CIy4alHbIX BEJINYNH;

- BJIaJICHUE OCHOBHBIMHU MTOHATUSAMM O IUIOCKUX U IIPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTYpax, UX OCHOBHBIX CBOWCTBAX;
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OCHOBHBIX MOHATHUSIX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEH;
- c(hOpMUPOBAHHOCTh IMPEACTABICHUN O HEOOXOIUMOCTU
JIOKa3aTeIbCTB  MpU  OOOCHOBAHMHM  MaTeMaTHYECKUX
YTBEPXKICHUM W pOJM AKCUOMAaTUKU B IPOBEACHUHU
JeIYKTUBHBIX PACCYKJICHUI;

- ¢(OpMUPOBAHHOCTH MOHATUITHOTO anmnapara o OCHOBHBIM
paszenamM Kypca MaTeMaTHKW; 3HAHUWA OCHOBHBIX TEOPEM,
dbopMyI U yMEHUS UX IPUMEHSTh;

- c(OPMUPOBAHHOCTh YMEHUW MOJCIIUPOBATH peaTbHbIC

CUTYaIlNH, HCCJIEI0BATh IIOCTPOCHHBIE MOJIENH,
UHTEPIIPETUPOBATH MMOTYYECHHBIN pe3yNbTar;
- c(hopMHpPOBAHHOCTh TPEJCTABICHUNA 00 OCHOBHBIX

INOHATHUAX MAaTCEMATU4YCCKOI'O aHaJIM3a U UX CBOﬁCTBaX,

- c(OPMHPOBAHHOCTh YMEHHSI PACIIO3HABATh HA YEPTEkKax, MOJEIAX
U B pEWIbHOM MHpE TIeoMeTpudecKkue QUrypsl; NpUMEHEHUE
M3YYEHHBIX CBOWCTB F€OMETPHUECKUX QUTYp U HOPMYJI AJIsl pEIICHUS
TFEOMETPUUYECKUX 3a7a4 U 3a1a4 C IPAKTUYECKUM COJEPIKAHUEM;

- BJIAJICHUE HABBIKAMU HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IIPU PELIECHUU 3a1a4;

- YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI
pelleHns 3a1ay;

- BJAJEHHE YMEHUEM XapaKTepu3oBaTh NOBeACHUE (HYHKUUH,
WCIIOJIb30BAHUE IIOJYYCHHBIX 3HAHUM JUIS OIMCAaHHUS W aHaJINA3a
pEalIbHBIX 3aBUCUMOCTEH;

- BJIQJICHHE YMEHUSMH COCTAaBJICHHUS BEPOSITHOCTHBIX MOJEIEH I10
YCIOBUIO 3aJa4yl M BBIYUCICHUS BEPOSTHOCTH HACTYIUICHHUS
COOBITHI, B TOM YHCIIE C MPUMEHEHUEM (PopMysT KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPUH BEPOATHOCTEN; UCCIEAOBAHNUS CIIy4aliHbIX
BEJIMYMH 10 UX PACIPEIECICHUIO

17




2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCHOUTIJIAHBI

2.1. O0beM yueOHOM AUCHUTIIUHBI M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI O0bem B yacax

O0beM 00pa3oBaTeJIbHOM NPOrPAMMBbI IUCHUILIMHBI 246

B TOM 4ucCII€C:

OcHOBHOe coaep:xaHue 200

B TOM ucClie:

KOMOMHHPOBaHHOE 00y4YCHHE 150
MPAKTUYECKUE 3aHATHUS 26
KOHTPOJIbHBIE pa0OThI 24
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COIEPKAHHE 32

(comep:kaHMe MPUKJIATHOTO MOILYJIfA)

KOMOWHUPOBaHHOE 00y4YeHUE 2

MPAKTUYECKUEC 3aHITHS 30
CamocrosiTesibHas padoTa 6
IIpomexyToUHAs aTTECTAIUS 8

(muddepeHIIPOBAHHDBIN 324ET, IK3aMeH)
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Conep:xaHne yue0HOro MmaTepuaJia (0CHOBHOe M podeccHOHATBLHO- OPHEHTHPOBAHHOE),

H . O0bem | Popmupyembie
aHMeHOBaHMe Pa3/1eJI0B U TeEM J1a0opaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTYJIb
e — 4acoB | KOMIETeHIHH
1 cemecmp
PA3J/IEJI 1. MIOBTOPEHUE KYPCA MATEMATHUKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Yucaa n KoMOuHunpoBaHHoOe 3aHsITHE 2 OK 01
BbluMcJIeHUs1. Boipa:kenus u Bba3oBbie 3HaHMA M yMEHHS 10 MaTeMaTHKE B MPO(ECCHOHATBHOW W B IMOBCEIHEBHON OK 02
npeoopa3oBaHusA JeATeNbHOCTH. JleWcTBUS HaJl MOJOKUTEIbHBIMU U OTPULATEIBHBIMM  YHCIIAMH, OK 03
OOBIKHOBEHHBIMH U JICCATHYHBIMU JIpoOsiMu. JIeHcTBHS cO cTemeHsMH, (OpPMYIIbI OK 04
COKPAIIEHHOTO YMHOXEHHUSI. OK 05
Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooeprcanue NPUKIAOHO20 MOOYs) gi 8?
Tema 1.2 I'eomerpus Ha IIpakTHyeckue 3aHATHSA 2 K 1.2
ILUIOCKOCTH Buner miiockux ¢uryp um ux miomanb. [IpakTuko-opueHTHpOBAaHHBIE 33/a4ydl B Kypce IIK 2.2
T€OMETPHUH Ha IJIOCKOCTH.
Tema 1.3 IIpoueHTHBIC IIpakTnyeckue 3aHATHS 2
BbIYUCJICHUSA ITpocTble MpoEHTHI, pa3Hble CIIOCOObI UX BhIYMCICHUS. CI0XKHbBIE TPOLEHTHI.
Tema 1.4 YpaBHenus u IIpakTH4eckne 3aHATHA 4
HepaBeHCTBA Jluneiinble, KBagpaTHbIE, APOOHO-JIMHENHBIE YPAaBHEHUSI M HEPABEHCTBA.
Tema 1.5 Cucrembl KomOnnnpoBanHoe 3ansitue 4
YPaBHEHHMI U HEPABEHCTB CriocoObl pemieHus CUCTEM JHMHEHHBIX ypaBHeHUH. [lomarus: marpuma 2x2 u 3x3,
onpenenutens Marpuipl. Meron ['aycca. CucTeMbl HENMHEHHBIX ypaBHEHHMH. CHCTEMBI
HEPaBEHCTB.
Tema 1.6 BX0aHO#i KOHTPOJIb KonTposbnas padora 2
Brruncnenus u npeoOpa3oBanusi. Y paBHEHMs U HEpaBEHCTBA. | eoMeTpus Ha MIIOCKOCTH.
PA3JIEJI 2. TPAMBIE U IIVIOCKOCTH B ITPOCTPAHCTBE 14
Tema 2.1. OCHOBHBbIE IOHATHS KomOunupoBaHHOe 3aHsITHE 2 OK 01
crepeomerpuu. Pacnosnoxxkenue [Ipeamer crepeomerpuu. OCHOBHBIE OHATHS (TOUYKA, MPSAMAsi, MIIOCKOCTh, POCTPAHCTBO). OK 03
NPSIMBIX U IJIOCKOCTEN OCHOBHBIE aKCMOMBI cTepeoMeTpuH. [lepecekaromuecs, mapajaeabHble U CKPEIIUBAIOIINECS OK 04
npsimble. [Ipu3Hak u CBOMCTBO cKpemMBaromuxcsi NpsMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE OK 07
burypsl. K 1.2
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Tema 2.2. [lapanienbHOCTH Kom0nnnpoBanHoe 3aHsiTHe 4 IIK 2.2
NPSIMBIX, PAMOA U [Tapamnensupie mnpsmas U miaockocts. Ompenenenue. Ilpusnak. CaoiictBa (c
MJI0CKOCTH, TJIOCKOCTe nokaszatenbcTBoM). [lapamnensusie miockoctu. Omnpenenenue. [lpusnak. CsoiictBa (C

JI0Ka3aTeNbCTBOM). TeTpasp U ero 3JeMeHTHI.

[Tapamnenenunen u ero 3iaemMeHThl. CBOWCTBAa MPOTUBOIIOIOKHBIX I'PaHEH W JUaroHaieu

napajuenenunesna. [locrpoenne ceuennii. Pemienne 3amau.
Tema 2.3. Kom0nnnpoBanHoe 3ansiTue 2
IlepneHaUKyJIAPHOCTH [Tepnennukynspusle npsmMele. [lapannensabie npsMble, NEPHIEHIUKYISPHbIE K MIIOCKOCTH.

IIpu3Hak NepneHAuKyIIpHOCTH NPAMONW M IIMOCKOCTH. [lokaszarenbcTBo. Ilepnenaukymsp u

HakJoHHasA. [leprneHauKynsapHbie MIOCKOCTH. [Ipu3HAaK MEepNEeHANKYISIPHOCTH TIOCKOCTEH.

JoxasarenbcTBo. PaccTossHMS B IPOCTpPaHCTBE.
Tema 2.4. Teopema o Tpex KomOunnpoBaHHoe 3aHsATHE 2
neprneHInKyJaspax Teopema o Tpex neprneHauKynspax. JJokazarenbCTBO. YTOI MEXKIY IPSIMOM U IIIOCKOCTHIO.

Yron Mexay IIOCKOCTSIMHU.
IIpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHO20 MOOYA)
Tema 2.5. [lapannenbHble, IIpakTHYeckue 3aHATHS 2
NnepneHAuKYyJIsipHbIe, AxcuoMmel crepeomeTpuu. [lepneHInKyYISIPHOCTh NPSIMON M IJIOCKOCTH, NMapaljieIbHOCTb
CKpelMBaoIuecs npsiMblie JIBYX NPSMBIX, NEPIEHIUKYJISIPHBIX INIOCKOCTH, NEPIEHIUKYJISIPHOCTD MJIOCKOCTEH.
Tema 2.6. Pemienne 3anau4. KonTtpouabnas padora 2
IIpsimMble U MJIOCKOCTH B PacrionoxxeHne mnpsMBIX U IUIOCKOCTEH B TMpocTpaHCcTBe. lleprneHaukynspHOCTE H
NMPOCTPAHCTBE NapaJUIeIbHOCTD NMPSIMBIX U MJI0CKOCTeN. CKpEIMBAIOIINECS IPSIMBIE.
PA3EJ 3. KOOPAUHATBI U BEKTOPbBI 10
Tema 3.1 /IlekapToBBbI KoMmOunHupoBaHHOe 3aHATHE 2 OK 02
KOOPAMHATHI B IPOCTPAHCTBE. JlexkapToBbl KOOpAMHATBl B npocTpaHcTBe. llpocTeiimme 3agaun B KOOpAMHATAX. OK 03
Paccrosinne mexny ABymsi PaccrosiHne Mexy 1ByMs TOUKaMH, KOOPIMHATHI CEPEINHBI OTPE3Ka OK 04
Toukamu. Koopaunarsl OK 07
cepeIMHBbI OTpe3Ka K 1.2
Tema 3.2 BekTopsl B Kom0nnnpoBanHoe 3aHsiTHe 4 1K 2.2

NPOCTPAHCTBe.

YroJ Mexay BEeKTOpaMu.
CkansipHoe npou3BeieHue
BEKTOpPOB

Bexrops! B npoctpancTBe. CI0KE€HHE W BBIUMTAHHE BEKTOPOB. Y MHOKEHHME BEKTOpPA Ha
yucno. Kommutanapasie BeKTopbl. CKallIpHOE IPOU3BEIEHUE BEKTOPOB. PaznokeHne BekTopa
[0 TPEM HEKOMIUIaHapHbIM BekTOopaM. KoopauHaTel BEKTOpa, CKAISIPHOE IPOU3BEICHUE
BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOpAMH, YIOJl MEXY NPIMOM U MIOCKOCTBIO, YIoJl
MEXK]1Y TUIOCKOCTSIMU. Y pPaBHEHUE TIIOCKOCTH. [ '€OMETPUUYECKU CMBICI ONIPEAESTUTENS 2X2.
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Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue nPUKIAOHO20 MOOY)

Tema 3.3 I[IpakTHyeckoe 3aHATHE
IIpakTukxo- KoopaunatHast mniockocTs. BrplunciieHne paccTossHMM M IUlomianed Ha IJIOCKOCTH. 2
OpPHMEHTHPOBAHHBIE 32Ja41 KonnyecTBeHHbIE pacueTsl.
HA KOOPAUHATHOM
IJIOCKOCTH
Tema 3.4 Pemmienue 3agau. KonTtpouabnas padora 2
KoopanHatbl u BeKTOpBI JlekapToBbl KOOpAMHATBl B IpocTpaHcTBe. Bekropbl B mpocrtpancTtBe. CroxeHue u

BbIUMTAHUE BEKTOPOB. Y MHOKEHHUE BeKTOpa Ha uncio. Komruianapable BeKTOphl. CkaspHoe

IPOM3BEACHUE BEKTOPOB. Pa3nokeHue BEKTOpa IO TPEeM HEKOMIUIAHApHBIM BEKTOpaM.

[Tpocreiiimue 3amaun B koopauHatax. KoopauHaThl BEKTOpa, pacCTOSIHUE MEXKIY TOUYKaMH,

KOOPJIMHATBI CEPEeUHbI OTPE3Ka, CKAJSIPHOE MPOU3BEIEHUE BEKTOPOB B KOOPJIMHATAX, Yroil

MEXJ1y BEKTOpaMH, YIOJl MEKY NPSIMON U IUNIOCKOCTBIO, YTOJI MEXKIY IIIOCKOCTSIMHU.
PA3JIEJI 4. OCHOBBI TPUTOHOMETPUU. TPUTOHOMETPUYECKHUE ®@YHKIIUU 30
Tema 4.1 Kom0ununpoBanHoe 3aHsiTHe 4 OK 01
Tpuronomerpnueckne Panuannas mepa yria. IIoBopoT Touku BOKpYr Hadana KoopauHat. OnpenencHue CUHyca, OK 02
(yHKUIMH NPOU3BOJILHOTO KOCHHYCa, TaHI'€HCAa M KOTaHTeHCa. 3HaKW CHHYCa, KOCHHYCAa, TaHT€HCAa M KOTaHIeHCca IO OK 03
yriaa, yuciaa. Paimannas u 4EeTBEPTAM. 3aBUCUMOCTb MEKIY CUHYCOM, KOCUHYCOM, TAHI€HCOM M KOTAHI'€HCOM OJIHOTO U OK 04
rpaaycHasi Mepa yrJa. TOT0 K€ yIJia. OK 05
Tema 4.2 OcHoBHBIE Kom0OnnunpoBanHoe 3ansTHe 2 OK 06
TPUTOHOMETPHYECKHE Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YTJIOB Ol U - 0. OK 07
ToxRAeCTBA. DOPMYJIBI ®opMyIIbI IPUBEIEHUS. 1K 1.2
NpHUBe/IeHNS. K 2.2
Tema 4.3 Cunyc, KocuHyc, Kom0nnnpoBanHoe 3aHsiTHe 4
TAHT€HC CYMMbI M PA3HOCTH Cymma u pazHocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHHYC U KOCHHYC JBOMHOIO
ABYX yriioB. CuHyc u kocunyc | yriaa. @opmyibl nojgoBuHHOTO yria. [Ipeobpa3zoBanus cyMMbl TPUTOHOMETPHUUECKUX (DYHKIMHA
ABOIHOrO yrja. ®opmyJibl B IPOM3BE/ICHHUE U MTPOU3BEIEHUS B CyMMY. BripaskeHne Tpuronomerpudyeckux GyHKIHMi depes
MOJIOBHHHOTO yIJIA. TAQHTE€HC IMOJIOBUHHOTO aprymeHTa. IIpeoOpa3oBaHusi NpoCTEHIIMX TPUTOHOMETPUUYECKUX

BBIPAKCHUI.
Tema 4.4 @yHkuuu, ux KoMmOunHupoBaHHOE 3aHATHE 2

cBolicTBa. CriocoOLI 3a1aHNA
GyHKumiA.

OO6nacte ompeneneHuss M MHOXKECTBO 3HaueHWH (GyHKUuH. YETHOCTh, HEUYETHOCTD,
nepuoandHOCTh GyHKIUNA. CiocoObI 3a1anust GyHKITAHN.
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Tema 4.5
Tpuronomerpuyeckue
(pyHkuum, ux cBoiicrea u
rpaguxku

Kom0unnpoBanHoe 3aHsiTHe.

OO0nactp ornpeeeHUs] 1 MHOXKECTBO 3HAUE€HUM TPUrOHOMETpUUYECKUX (yHKUINH. UETHOCTD,
HEUETHOCTbD, IEPUOTUIHOCTD TPUTOHOMETpUYecKuX PpyHKIui. CBOiCTBa U TpaduKy PyHKIHIA
y=Cos X, y=sinX,y=tg X,y = ctg X.

Tema 4.6 IlpeoOpasoBanue
rpa¢ukoB
TPUTOHOMETPHYECKUX
byHxumi

IIpakTHyeckoe 3ansiTHE
Cxatne W pacTshkeHue TpadukoB TpUroHOMeTpuueckux (ynkuuil. IIpeoOpasoBanue
rpaMKOB TPUTOHOMETPHUECKUX (DYHKIIUHA.

IIpakmuxko-opuenmupoeanno

e cooepiricanue

Tema 4.7 Onucanue
NPOM3BOACTBEHHBIX
NMPOLECCOB C MOMOIIBIO
rpagpukoB GpyHKIMH

IlpakTH4yeckue 3aHATUSA
Hcnonp3oBanne CBOMCTB TPUTOHOMETPHUECKUX (DYHKIHK B TIPO(PECCHOHATBHBIX 3aadax.

Tema 4.8 O0paTHbIe KomOnHnpoBaHHoOe 3aHATHE

TPUTOHOMETPUYeCKHue OO6parHnbie TpuroHomerpudeckue GyHKIuu. MIx cCBONCTBA U TpaduKH.

GyHKunmn

Tema 4.9 Kom0ununpoBanHoe 3aHsiTHe.

Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHUE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue

YPAaBHCHHUA U HEPABECHCTBA

TPUTOHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX THUIIOB: MPOCTEUIINE TPUTOHOMETPUUECKHUE
YpaBHEHUS, CBOJALIMECS K KBaJIpaTHBIM, pEIIAEMbIE pA3JIOKEHUEM Ha MHOKHUTEINM,
oaHopoHbIe. [IpocTeliie TPUroHOMETPUIECKUE HEPABEHCTBA.

Tema 4.10 Cucremsbl
TPUTOHOMETPHYECKHX
YPaBHEeHH

KomOnHnpoBaHHoe 3aHATHE
CucreMbl MPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUH.

Tema 4.11 Pemienue 3axau.
OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue
GyHkuumn

KonTtpouabHnas padora
[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BHIpAXKEHHUH. PeleHne TpUTOHOMETPUYECKUX
ypaBHEHU W HEPABEHCTB B TOM YHCJIE C UCIOJIH30BAHUEM CBOWCTB (PYHKITUH.

PA3JIEJ 5. KOMIIVIEKCHBIE UNCJIA

Tema 5.1 KommiiekcHble
L7 (W) B2

KomOuHnupoBanHoe 3aHsiTHe

[TonsiTue xoMmIiekcHOro uncia. ConpspkeHHbIE KOMIUIEKCHBIE YMCia, MOAYJIb U apryMEeHT
KOMIUIEKCHOro  yucna. @PopMa 3amucu  KOMIUIEKCHOro  4ucia  (reoMeTrpuyeckas,
TpUTOHOMETpHYECKas, anreOpanueckas). ApuPMETHYECKHE IEHCTBUS C KOMIUIEKCHBIMH
YUCJIAMHU.

OK 01
OK 02
OK 03
OK 04
OK 05
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Tema 5.2 IIpakTHyeckoe 3aHsiTHE 2 OK 06
IIpumeHeHNe KOMILIEKCHBIX BeinonHeHue pacdeToB € IOMOLIBIO KOMIUIEKCHBIX 4YHcell. [Ipumepbl HCIONb30BaHMs OK 07
ymceJl KOMIUIEKCHBIX YHCEl. IK 1.2
1K 2.2
PA3JIEJ 6. TIPOU3BOJHASA ®YHKIIUU, EE IPUMEHEHUE 26
Tema 6.1 Kom0OununpoBanHoe 3aHsiTHE 2 OK 01
ITonsiTHE MPOU3BOHOI. OrnpeneneHne YUCI0BOM MOCIEI0BATEILHOCTH U CIIOCOOBI e¢ 3a1anusi. CBOMCTBA YHUCIOBBIX OK 02
®opMyJibl U IPAaBUJIA nociueaoBarenbHocTell. OnpeneneHye npeaena nociae10BaTelIbHOCTH. Bpruncinenue npenenos OK 03
nuddepeHunpoBaHus nocienosarenbHocted. [Ipenen ¢yHkuun Ha OeckoHeuHoctu. I[lpenen ¢yHKuUMHM B TOUKe. OK 04
[Tpupamenue aprymenta. Ilpupamenue ¢yHkuuu. 3agaud, NOPUBOAAIIUE K IOHSATHIO OK 05
npou3BoiHON. Onpenienenue Npou3BOAHON. AITOPUTM OTBICKaHUS IPOU3BOHON OK 06
Tema 6.2 IlpousBoanbie Kom0ununpoBanHoe 3aHsiTHE 2 OK 07
CYMMBI, Pa3HOCTH ®opmynsl quddepenunposanus. [Ipasuna nuddepeHnupoBaHus 1K 1.2
NPOU3Be/IeHNsl, YACTHOI 0 1K 2.2
Tema 6.3 IIpon3zBoagnbie KomOunupoBanHoe 3aHsiTue 4
TPUTOHOMETPUYECKUX Onpenenenve cioxHoM @yHkuuu. IIpoumsBogHass TPUTOHOMETPUUECKUX —(YHKIIMM.
(pynxnuii. IIponssognas [Tpon3BosHas CIOKHON (PYHKLIUH.
CJI0KHOM (DYHKIHMH
Tema 6.4 Kom0OnnnpoBanHoe 3ansTHe 2
IlonsiTHe 0 HEMPEPBLIBHOCTH [Tonstue HenpepbiBHOW (yHKuMU. CBolicTBa HempepblBHOM (yHKIUH. CBA3b MEXIY
¢ynkuun. Meron HEMPEPbIBHOCTbIO U UG PEpEeHIPYEMOCTbI0 (YHKIHUU B TOYKE. AJTOPUTM pelIeHHs
HHTEPBAJIOB HEPABEHCTB METOJIOM UHTEPBAJIOB.
Tema 6.5 KomOnnnpoBanHoe 3ansTne 2
I'eomeTpuyeckuii u I'eomeTprueckuii cMbICT MTPOU3BOIHON PYHKIIMH — YTII0BOW KO (PHUIIMEHT KacaTenbHOU K
(usnyecknii cMbICI rpa¢puky (YHKIMM B TOYKE. YpaBHEHHE KacaTelbHOM K Tpapuky (QYHKUUU. AJTOPUTM
NPOM3BOAHOM COCTaBJICHUS YpaBHEHUs KacaTeJlbHOM K rpaduky yHkunn y=f(x).
Tema 6.6 Kom0nnnpoBanHoe 3aHsiTHe 2
Puznyeckuii CMbICT Ousnyeckuil (MeXaHMYECKHU) CMBICT MPOU3BOJHOW — MIHOBEHHAsi CKOPOCTh B MOMEHT
NPOM3BOJIHOM B BpemeHn t: v =S’ (t)
npodeccuoHaIbLHBIX
3ajgadax
Tema 6.7 Kom0uHupoBaHHOE 3aHATHE 4

MoOHOTOHHOCTB (hyHKIHH.
Toukm 3kcTpeMyma

Bospacranne u yObiBaHHe ()YHKIIMH, COOTBETCTBHE BO3pAcCTaHUs M YObIBaHMSA (YHKIHU
3HaKy NpOU3BOJHOMN. [ToHATHE MPOU3BOAHON BBICIIETO MOPAJIKA, COOTBETCTBUE 3HAKA BTOPOU
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NPOM3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3ke. 3aJaud Ha MaKCUMyM H
MUHUMYM. lloHSATHE acUMNTOTHI, CIOCOOBI MX ONpEAETeHUs. AJITOPUTM HCCIEI0BaHMS
(GYHKIMU ¥ TOCTPOEHHsI ee rpaduka ¢ MOMOIIbI0 MPOU3BOJHOM. [IpoOHO-THEHAS QYHKIHUS.

Tema 6.8 KoM0uHupoBaHHOE 3aHATHE 2
Hccnenopanne pynkumii u HccnenoBanue (pyHKIIMM HAa MOHOTOHHOCTB M IIOCTPOEHUE IPauKOB.
nocrpoeHue rpagukon
Tema 6.9 Hauboabiee n Kom0OunnpoBanHoe 3aHsiTHe 2
HauMeHbllIee 3HAYeHUsl Haxoxxaenre HanOoJIbLIero 1 HaMMEHbBLIEro 3HauYeHUH (QyHKIMM, mocTpoeHue rpadukoB
GyHkuuu MHOT'OYJICHOB C MCIIOJIb30BaHUEM allapaTa MaTeMaTHYECKOro aHaIN3a.
Ilpogheccuonanvho-opuenmuposannoe cooepricanue (cooeprcanue NPUKIAOHO20 MOOYIs)
Tema 6.10 I[IpakTHyeckoe 3aHATHE
Haxoxnenue Haunmenpiee u Hanbospliee 3Ha4YeHUE (PYHKINH. 2
ONTHMAJILHOIO Pe3yJbTaTa ¢
NOMOILIbIO MIPOM3BO/IHOI B
NMPAKTHYECKHUX 3a/1a4ax
Tema 6.11 KonTpouabnas padora 2
Pemenne 3agau. @®opmynel u mpaBuna auddepenunpoBanus. HccnenoBanue ¢GyHKIUH € HOMOIIBIO
IIpousBoaHas pyHKUHUH, ee npousBogHoN. Hanbosnbiiee 1 HanMeHblee 3HaueHus QyHKIUY.
NpUMeHeHHe
JTH®DEPEHIIUPOBAHHBIH 3AYET | 2
2 cemecmp

PA3JEJI 7. MHOTI'OI'PAHHUKHU U TEJIA BPAIIEHUSA 38
Tema 7.1 Bepmmnsl, pedpa, Kom0OunnnpoBanHoe 3ansiTHe 2 OK 01
rPAaHM MHOTOTPAHHHUKA [Tonsitue MmHOrOrpanHuka. Ero anemeHTsl: BepiinHbl, pedpa, rpanu. uaronans. Ceuenue. OK 02

BrInykJible ¥ HEBBITYKJIbIE MHOTOTPAHHUKH. OK 03
Tema 7.2 Ilpusma, ee Kom0unHupoBanHoe 3aHsITHE 2 OK 04
COCTABJISAIOIHE, CEYEHHE. [Tonsarue npusmel. Ee ocHoBaHus 1 60K0OBBIe rpanu. BeicoTa mpusmel. [Ipsimas 1 HakIOHHAs OK 05
IIpsimas ¥ npaBUIbHASA npu3ma. [IpaBuibHas npusma. Ee ceuenue. OK 06
NPHU3MBI OK 07
Tema 7.3 Ilapajuienenunen, KomOuHnupoBanHoe 3aHsiTHE 2 gg ég

Kky0. Ceuenne ky0a,
napaJsuiejienumnena

[Tapannenenunen, cBOWCTBa NPSAMOYroibHOTO Mapajuienenunena, ky6. CedeHue KyoOa,
napajuiejaenunesna.
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Tema 7.4 Ilmpamuna, ee
COCTABJISIONINE, CEYECHHE.
I[IpaBuabHast nupamMujaa.
YceueHHasi nMpaMuaa

KomOunnnpoBaHHoe 3aHsAITHE
[Mupamuna u ee snementhl. Cedenue nupamuibl. [IpaBuibHas nupamuaa. YcedeHHas
[nupamuja.

Tema 7.5 boxkoBasi 1 moJIHasA
MOBEPXHOCTH MPU3MBbI,
NUPAMU/IbI

KOMﬁI/IHI/IPOBaHHOQ 3aHsATHE
HJ'IOH.[&,I[B OOKOBOI M MOJIHOM ITOBCPXHOCTH IIPHU3MBI, ITHPAMUBI.

Tema 7.6. CummeTtpus B KyOe,
napaJjiesjenuinesne, npusme,
nupamuje

KomOunupoBanHoe 3aHsiTHe
CuMMeTpusi OTHOCUTEIBHO TOYKHM, HpsMOM, IulockocTH. Cummerpus B KyoOe,
napajelienunene, npusme, nupamue.

Ilpakmuko-opuenmuposannoe cooepicanue

Tema 7.7 Ilpumepsl
CUMMeTpuii B npodeccun

IIpakTHYeckne 3aHATUS
CuMMeTpHsi B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY.

Tema 7.8 IlpaBubHbIC
MHOTOTPAHHHUKH, HX CBOICTBA

HpaRanecmle 3aHATHA.
ITonstue IMPpaBUJIbHOI'O MHOI'OI'PaAHHHUKA. CsoiicTBa IMPpaBUJIbHBIX MHOI'OI'PAHHHUKOB.

Tema 7.9 Llnaunap, ero
cocrapisiiomme. Ceuenue
HUJIHHAPA

Kom0ununpoBanHoe 3aHsiTHe
Hunmuuap u ero snemeHThl. CedeHHMe HLMIMHJIpPA (MapajuieIbHOE OCHOBAaHHMIO U OCH).
Paseeprka mwimHIpa

IIpakmuxko-opuenmuposanno

e cooeprcanue

Tema 7.10 Konyc, ero
COCTaBJISIIONIIME.
CeueHue KOHYcCa

Kom0ununpoBanHoe 3aHsiTHE
Konyc u ero snementsl. CeueHne koHyca (mapaielbHOe OCHOBAaHUIO U MPOXO/AIIee Yepes
BEpILMHY), KOHUYECKHe ceueHusl. Pa3BepTka KoHyca.

Tema 7.11 YceyeHHBIH KOHYC.
CeuyeHue yce4eHHOr0o KOHyca

KomOnHnpoBaHHoe 3aHAITHE
Yceuennsiit konyc. Ero oopasyromias u Beicota. CeueHne yCeueHHOro KOHYyCa.

Tema 7.12 Illap u cdepa, ux
CCUCHUA

KomOnHnpoBaHHoe 3aHAITHE
[Tap u cdhepa. Bzanmnaoe pacnonoxenue chepsl 1 miockoctr. CedeHue mapa, Chepsl.

Tema 7.13 [TousiTue 00
o0beMe Tes1a. OTHOLIEHHE
00HEeMOB MMOJ00HBIX TeJl

KomOuHnupoBanHoe 3aHsiTHE

[Tonatue o6 oObeme Tema. OO6beM Kyba M mpsAMOYroibHOTO Hapamienenunena. O0bem
npusMbl U IWIMHApa. OTHoOIIeHHe OO0BEMOB MOAOOHBIX Tel. [ eoMeTpuuecKuil CMBbICI
ornpenenurens 3-ro nopsjika.

Tema 7.14 O0LeMbBI 1

KomOunupoBanHoe 3aHsiTHe

IVIOLIAAH MTOBEPXHOCTEH TeJl

O06wembl mupamuibl U KoHyca. O0beM mapa. [1nomaaym noBepXHOCTen Tell.
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Tema 7.15 KomOnHanun
MHOTOTPAHHUKOB M TeJI
BpAallleHUus

IIpakTHYeckHe 3aHATHA.
KomOunHanuu reoMmeTpuuecKux Tell.

Tema 7.16 I'eomeTpuyeckue IIpakTnyeckue 3auaTHA. Vcronp3oBanne KOMOMHAIIMNM MHOTOTPAHHUKOB U TEJ BpAIICHUS 2
KOMOMHAIIMH HA IPAKTHKE B [IPAKTUKO- OPUEHTUPOBAHHBIX 33]a4a
Tema 7.17 Pemienue 3axau. KonTpoabHasi padora 2
MHoOrorpaHHMKH U TeJia OOBeMBI ¥ IIJI0MIAN TOBEPXHOCTH MHOTOI'PAaHHUKOB U TEJ BPAILICHHS .
BpallleHHus
PA3EJI 8. IEPBOOBPA3HASA ®YHKIUU, EE IPUMEHEHUE 18
Tema 8.1 IlepBooOpa3Hasn KomOununpoBanHoe 3aHsiTHE 4 OK 01
¢ynkuuu. [lpaBuia 3ajaya O BOCCTAaHOBJIEHHWU 3aKOHA JBIJKEHHMs 110 H3BeCTHOW ckopoctu. [loHsatue OK 02
HAXOXK/ICHUS uHTerpupoBanus. O3HAKOMIIGHHE C TOHSATHEM MHTETpajia M MepBOOOpasHOW Ui (PpyHKIHH OK 03
nepBoOOpPa3HBIX y=f(x). Pemenme 3amau Ha CBS3b MEPBOOOPA3HOW U €€ MPOM3BOAHON, BBIYUCICHUE OK 04
nepBooOpa3Hoi s maHHON QyHkmmu. Tabmuna Gopmyn s HaXO0XKIACHUS NMEPBOOOPA3HBIX. OK 05
W3ydeHue mpaBuiia BEIYMCICHUSI IEPBOOOPA3HOM. OK 06
Tema 8.2 Ilnomans Kom0ununpoBanHoe 3aHsiTHE 4 OK 07
KPHMBOJIMHEHHOM 3azauyy, NPUBOASILNE K MOHATUIO ONPENEICHHOIO MHTErpaja — O BBIYACICHUM IUIOIIAIN 1K 1.2
Tpaneuuu. Popmy.ia KPHUBOJIMHEMHON Tpallelly, O NEpPEMEIICHUM TOYKU. IIoHsATHME omnpenenéHHOro MHTerpasa. 1K 2.2
Herorona — Jleitonnna I'eomerpuueckuil n gusnueckuii cMpica onpenaeneHHoro uHrerpaina. @opmyna Herorona—
JleitbamIA.
Tema 8.3 HeonpeneeHHbIN 1 Kom0OnnnpoBanHoe 3ansTHe 2
onpe/ieJIeHHbIH HHTErPaJibl [ToHsiTHE HEONPEICIIEHHOTO UHTETPAJIa.
Tema 8.4 Ilonsitue 00 KomOnnnpoBanHoe 3ansaTHe 2
onpeieIeHHOM MHTerpaJie I'eomeTpuueckuii cCMbICH OINPeIeICHHOTO HHTETpaa.
KaK NJI0MAAN
KPHUBOJIMHENHOI Tpaneuuu
Ilpakmuko-opuenmuposannoe cooepicanue
Tema 8.5 OnpenesieHHbII IIpakTHYeckue 3aHATHA.
HHTErpaJj B )KM3HH I'eomerpuueckuii cMbica omnpeaeneHHoro wuurerpana. ®opmyna HeroTona-JleitOHuna. 4
Pemenne 3agau Ha TNpUMEHEHHE HMHTErpaja JUisi BBIYUCIECHUS (PU3NYECKUX BEIMYUH U
TJIOIIA/IEH.
Tema 8.6 Pemienune 3anau. KonTtpoabsnas pa6ora 2

IlepBooOpa3nas pyHKUMH,

[TepBooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBooOpasHbix. Ee mpumenenue.

ee IPUMeHEeHHe.
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PA3JIEJI 9. CTEIIEHU U KOPHU. CTEIIEHHAS ®YHKIUA

10

Tema 9.1 Crenennas KomOunHnpoBaHHoe 3aHsITHE 2 OK 01
(pynkuus, ee cBolicTBa ITonsATHE KOPHSA N-0M CTENEHU U3 ACHUCTBUTEILHOTO ynciaa. DyHKuu y = VX n BX CBOHCTBA OK 02
u rpaduku. CBOMCTBA KOPHS N-0i CTETICHHU. OK 03
Tema 9.2 IIpeoOpa3oBanue Kom0OununpoBanHoe 3aHsiTHe 2 OK 04
BbIPA:KEeHUH ¢ KOPHSIMH N-0H [Ipeo6pa3oBanre UppaMOHATIEHBIX BBIPAKCHUIA. OK 05
CTeNneHu OK 07
Tema 9.3 CpoiicTBa cTeneHu ¢ KomOunupoBanHoe 3aHsiTHe 2
PALMOHAJIBHBIM U [lonatne cremeHu ¢ MOOBIM palMOHAIBHBIM ToKa3areneM. CrerneHHble (YHKINH, UX
AefiCTBUTEIbHBIM CBOWCTBA U IpaKH.
NMOKA3ATeJISIMH
Tema 9.4 Pemienne KomOunupoBanHoe 3aHsiTue 2
HPPAlHOHAIBHBIX PaBHOCWJIBHOCTE MPPALMOHAIBHBIX YPAaBHEHUH M HEPABEHCTB. METOIbl HMX PpELICHHS.
YPaBHEHHIi U HEPABEHCTB Penienne nppallnoHaIbHBIX YPaBHEHUI U HEPABEHCTB.
Tema 9.5 CTeneHu u KOpHH. KonTtpouabnas padora 2
CrenenHast pyHKIHA. Onpenenenue creneHHoN ¢yHKIUU. Mcnoab3oBaHNe ee CBOMCTB MPU PELICHUN YpaBHEHUMH
Y HEPaBEHCTB.
PA3JIEJI 10. IOKA3ATEJIBHASA ®YHKIUA 12
Tema 10.1 IlokazareabHas KomOunupoBanHoe 3aHsiTHE 2 OK 01
¢pyHKnus, ee cBOiCTBA CreneHp ¢ IPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3aTeneM. OnpeneneHue noka3aTeabHOu OK 02
¢yHKIIMKM, ee cBOMCTBA U Trpaduk. 3HAKOMCTBO C NPUMEHEHHEM I10Ka3aTeIbHOU (DYHKLIHU. OK 03
Pemenue nokasaTelbHbIX YpaBHEHUH (QyHKIIMOHAIBHO-TpaUYECKUM METOI0M OK 04
Tema 10.2 Pemienne IIpakTnyeckue 3aHATHS. 6 OK 05
NMOKA3aTeJIbHBIX YPABHCHU I H Pemenne nokasaTeNbHBIX YpaBHEHHH METOJOM YpaBHMBAHMS IOKAa3aTeleld, METOJI0OM OK 07
HEpPaBeHCTB BBEJICHUS HOBOW TIepeMeHHOM, (yHKIUOHaJIbHO-rpapuueckuM MeroaoM. PemieHue
NIOKAa3aTeNIbHbIX HEPABEHCTB.
Tema 10.3 Cucrembl Kom0unupoBanHoe 3aHsiTHe 2
NMOKA3aTeJbHBIX Pemenue cucrem nokasaTenbHbIX ypaBHEHUM.
YPaBHeHUil
Tema 10.4 Pemenue 3agau. KourpoJabsHas padora 2

IokazaTenbHas pyHKIUA

PemreHne mokasaTenbHBIX YpaBHEHHMM METOJOM YPaBHHUBAHUS IIOKa3aTelled U METOIOM
BBEJICHUSI HOBOM NIEpEMEHHOM. Perenre nokazareibHbIX HEPABEHCTB.
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PA3JIEJI 11. JOTAPU®MBI. TIOTAPUPGPMHUYECKASA @YHKIUA

18

Tema 11.1 Jlorapugm unciia. KomOunHnpoBaHHoe 3aHsITHE 2 OK 01
JecATHYHBIN H Jlorapudwm yucna. JlecATHIHBINA U HATYPATbHBINA JOTapu(MBI, YUCIIO € OK 02
HATYPAJIbHBbIH JIOorapudmbi, OK 03
4HCI0 e OK 04
Tema 11.2 CBoiicTBa KomOunHnpoBaHHoe 3aHsITHE 2 OK 05
Jorapugmos. Onepanus CoiictBa norapudmosn. Oneparus 1orapuGMupOBaHHSL. OK 07
JorapuMupoOBaHUs 1K 1.2
Tema 11.3 KoM0uHupoBaHHOE 3aHATHE 2 K 2.2
Jlorapudgmunueckas Jlorapudmuueckasi pyHKIUS 1 €€ CBOICTBA.
(pyHknus, ee cBolicTBa
Tema 11.4 Pemienne Kom0ununpoBanHoe 3ansiTHe 4
JorapupmMmuyecknx [Tonatue norapudmudeckoro ypaBHeHus. Omnepauus HOTEHUUPOBaHUSA. TpHU OCHOBHBIX
YPAaBHEeHHIl 1 HEPABEHCTB METO/a pPEUICHHUs JOTapu(MHUYECKHX YpaBHEHUH: (YHKIHMOHAIBHO-TPAQUUECKU, METOA
NOTEHIIMPOBAHUS, METOJI BBE/IEHUs] HOBOW nepeMeHHoil. Jlorapudmuyeckie HepaBeHCTBa.
Tema 11.5 Cucremsl Kom0ununpoBanHoe 3aHsiTHE 2
JorapupmMu4ecKkux ANTOpUTM pElIeHUsI CUCTEMBI YpaBHEHHH. PaBHOCHMIIBHOCTB JIorapu(h)MUUECKUX YpaBHEHUN
yYPaBHEHUI Y HEPABEHCTB.
Ilpakmuko-opuenmuposannoe cooepicanue
Tema 11.6 Jlorapugmsi B IIpakTHYeckHe 3aHATHA. 4
NpHupoJe U TEXHUKE [Tpumenenue norapudma. Jlorapudpmuueckas cnupans B npupoae. Ee matemaruueckue
CBOMCTBA.
Tema 11.7 Pemienne 3agau. KonTtpouabHnas padora 2
Jlorapugmsl. Jlorapudmuueckas GyHkius. Pemenne npocteimmx gorapuMUIecKuX ypaBHEHUH.
Jlorapudpmuueckas
DyHKUMA
PA3JEJ 12. MHOKECTBA. 3JIEMEHTBI TEOPUU 'PA®OB 10
Tema 12.1 MHuoxecTBa Kom0nnnpoBanHoe 3aHsiTHe 2 OK 01
[Tonsitue MuokectBa. [TogMHOKecTBO. Oniepauu ¢ MHOYKECTBAMH. OK 02
OK 03
Ilpakmuko-opuenmuposannoe cooepicanue 4 OK 04
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Tema 12.2 Onepauuu ¢

IIpakTHYecKkne 3aHATHA

OK 05

MHO’KEeCTBAMHU Onepanuu ¢ MHOXKecTBaMU. PerieHue npukiaaHbix 3aiad. OK 06
Tema 12.3 T'padni IpakTuyecKue 3aHsITUS 2 OK 07
ITonsarue rpada. Cs3HbIi rpad, nepeBo, HUKI rpad Ha MIOCKOCTH. 1K' 1.2
Tema 12.4 Pemienne 3agau. KonTtpouabnas padora 2 K 2.2
Mmuo:xecTBa, I'padbl n nx Onepanuu ¢ MHOXecTBaMU. OIKMCaHHWE PEAIbHBIX CHUTYallUid C THOMOUIBIO MHOXECTB.
NpUMEHeHue [Tpumenenue rpadoB K PELICHUIO 3ajay.
PA3JEJ 13. JIEMEHTBI KOMBUHATOPUKHA, CTATUCTAKHU U TEOPUH BEPOSITHOCTEM 14
Tema 13.1 OcHoBHBIE Kom0ununpoBanHoe 3ansiTue 2 OK 01
NOHSITHS KOMOMHATOPHKH IlepecTaHOBKH, pa3MEIEHUs, COUYETAHMUSI. OK 02
Tema 13.2 CobbITHE, KomOuHHpOBaHHOE 3aHATHE 2 OK 03
BEPOSITHOCTH COOBITHS. CoBMecTHBIE M HECOBMECTHBIE COOBITHA. TeopemMbl O BEPOSTHOCTH CYMMBI COOBITHIA. OK 04
CioxeHue 1 YMHOKeHH e VYcinoBHas BEpOSTHOCTb. 3aBUCHMBIE M HE3aBHCHMBbIE COOBITHS. Teopembl O BEPOSTHOCTH OK 05
BEpPOSITHOCTEI MIPOU3BENICHUS COOBITUIA. OK 07
IK 1.2
Ilpakmuko-opuenmuposannoe cooepricanue MK 2.2
Tema 13.3 BepositHOCTb B IIpakTHYecKkue 3aHATHA 2
npogeccCHOHATbHBIX OtHocuTeNnbHAsT 4YacToTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. CTaTHCTUYECKOE
3ajgadax orpeieneHue BepoaTHOCTH. OLeHKa BEpOSITHOCTU COOBITHSL.
Tema 13.4 luckpernast KomOnHnpoBaHHoOe 3aHATHE 2
cJIy4yailHasl BeJIMYMHA, 3AKOH Bunapl cnydaiinpix BenmuuuH. OrnpeselieHne JAUCKPETHOM CIIy4allHOM BEIWYHHBI. 3aKOH
ee pacnpenesieHust pacnpezneneHuss AMCKPETHOM cirydailHOW BeIMYMHBL. Ee 4ncioBbIe XapaKTEPUCTUKH.
Tema 13.5 3anaumn Kom0OnnnpoBanHoe 3ansiTHe 2
MaTeMaTH4YeCKOH Bapuannonnsii psa. ITonmuron gactor u ructorpamma. CTaTHCTHYECKHE XapaKTEPUCTUKH
CTATHCTHKH psina HaOMI01aeMbIX TaHHBIX.
Ilpakmuko-opuenmuposannoe cooepicanue
Tema 13.6 CocTaBienne IIpakTHYeckue 3aHATHA 2
Ta0JIMI M IMarpaMM Ha [lepBuunas oOpaOoTka CTATUCTHMUECKUX JaHHBIX. ['padmyeckoe HX MpeAcTaBlICHUE.
NPaKTHKe Haxoxnenue cpeHUX XapakTepUCTUK, HAOII0JaeMbIX JaHHBIX.
Tema 13.7 Pemienne 3agay. KonTtpoabnas pa6ora 2

JJieMeHThI KOMOMHATOPUKH,
CTATUCTUKHU U TEOPHUH

OneMeHTsl KOMOMHATOPUKH. COOBITHE, BEPOATHOCTh COOBITUSA. CIIOXKEHHE U YMHOXKEHUE
BEPOSITHOCTEH.

BepPOSATHOCTEM
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PA3JIEJI 14. YPABHEHUS 1 HEPABEHCTBA 12
Tema 14.1 PaBHOCHIBHOCTH KomOunHnpoBaHHoe 3aHsITHE 4 OK 01
YPABHEHUI U HEPABEHCTB. PaBHOCMIIBHOCTH ypaBHeHUl U HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI OK 02
OO0mme MeTOABI pelIeHust PaBHOCHJIBHBIX II€peXoJax B YpaBHEHUSAX M HepaBeHCTBax. OOIue METOAbl pelleHUs OK 03
YpaBHEHMIA: TEepexo]l OT PaBEHCTBA (PYHKUMH K PaBEHCTBY apryMEHTOB JJISi MOHOTOHHBIX OK 04
GYHKIMA, METON Pa3jIoKEeHHUS Ha MHOXXKHUTENIH, METOJ[ BBEJCHUS HOBOW IEepEMEHHOM, OK 05
(GyHKIMOHATBHO-TpaQUUECKHI METOS. OK 06
Tema 14.2 I'padpuvecknii KomOnHnpoBaHHoe 3aHsITHE 2 OK 07
MeTo/ pelieHUsl ypABHEHHH, OOmue MeToapl pelIeHHs HEPaBEHCTB: MEPEXO0J OT CPaBHEHHS 3HAUCHUH (PyHKUUN K 1K 1.2
HEPaBeHCTB CpPaBHEHHMIO 3HA4EHUH apryMeHTOB JJsi MOHOTOHHBIX (YHKLHH, METOJ HWHTEPBAJIOB, 1K 2.2
¢yHKIMOHaNbHO-Tpaduueckuit meroa. ['papuueckuii MeTon peuieHUs YpaBHEHUH U
HEpPaBEHCTB.
Tema 14.3 YpaBHeHus u Kom0ununpoBanHoe 3aHsiTHe 2
HepaBeHCTBa ¢ MOYJIeM Onpenenenne monyisa. Packpeitue Monyins no onpenenenuto. [Ipocreiimue ypaBHEHNS U
HEpaBeHCTBAa ¢ MojayJsieM. [IpuMeHeHrne paBHOCHIIBHBIX MEPEXOJ0B B OMNPEEIIEHHBIX THIaX
YPaBHEHHUI U HEPABEHCTB C MOJYJIEM.
Tema 14.4 YpaBHeHus u Kom0unupoBanHoe 3aHsiTHe 2
HEPABEHCTBA ¢ MapaMeTpaMu 3HaKOMCTBO ¢ nmapameTpoM. [Ipocrelimme ypaBHEHNs U HEPABEHCTBA C TAPAMETPOM.
Ilpakmuko-opuenmuposannoe cooepricanue
Tema 14.4 CocTaBiienune n IIpakTHYecKkue 3aHATHA 2
peuieHue nNpogeccuoHaJIbHbIX OOmme MeTonbl pEelIeHUs ypaBHEHUH. YpaBHEHMsI M HEPaBEHCTBA C MOJYJIEM U C
3aa4 ¢ NOMOIIBIO YPABHEHUH | TapaMeTpamH.
IK3AMEH 6
HUTOI'O 246
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. Tpe6oBaHHS K MUHUMAJILHOMY MATE€PHUAJIBLHO-TEXHHYECKOMY 00ecneyeHHIo

OcBoeHue MporpaMMbl yueOHON AUCHMILTUHBI «MaTteMaTuka» MpoXOoAUT B yueOHOM KabuHeTe,
B KOTOPOM MMEETCSI BO3MOYKHOCTh 00€CIIEYUTh CBOOOIHBIN AOCTYyM B IHTEpHET BO BpeMs yueOHOTO
3aHSATUS U B IEPUOJ BHEYYEOHOM IS TEIBHOCTH CTYIEHTOB.

[Tomemenne kabuHeTa yaoBIEeTBOpsieT TpeOoBaHUSAM CaHUTAPHO-IMUIEMUOIOTHISCKUX
npaBunl u HopMmatuBOoB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THIIOBBIM OOOpYJAOBaHUEM,
yKa3aHHBIM B HACTOSIIUX TPEOOBAHMSIX, B TOM YHCIE CHEIHAIN3UPOBAHHON yueOHOH Mebenbio u
cpeacTBaMu OOy4YeHHs, TOCTAaTOUYHBIMHM JJI BBIIIOJHEHUS TpPeOOBaHUII K YPOBHIO MOJTOTOBKHU
CTYJCHTOB.

B cocraB yueOHO-METOIUYECKOT0 M MAaTepHAIbHO-TEXHUYECKOI0 OOECHeueHHUs: MpOrpaMMbI
y4eOHOW TUCIUTUIMHEI «MaTeMaTrukay BXOIST:

- MHOTO(YHKITMOHAJIBHBIA KOMILIEKC IIperoaaBarens (CTo, CTYyII, IEPCOHATBHBIN KOMIBIOTED C
BBIXOJIOM B HHTEPHET, KOJIOHKH, MHKPO(OH, BHJICO KamMepa);

- pabouue MecTa Mo KOJIMYECTBY 00yJarouxcs (CTOIbI AIBYXMECTHBIE U OTHOMECTHBIE, CTYJIbS);

- IOCKa JIJIsl Mea;

- HarJIAIHbIe TOCOOUS (KOMILJIEKTHI Y4eOHBIX TaOIHII, CXeMbl, POPMYJIbI);

- ”H(pOPMAIIMOHHO-KOMMYHHKATHBHBIC CPEJICTRA;

- TEXHUYECKHE CPENICTBA O0yUeHUs (MyIbTUMEIUNHBIA TPOCKTOD);

- IEMOHCTpAIMOHHOE 000py10BaHKE (001Iero Ha3HAYCHHUS U TeMaTHYeCKHUe HaOOphI).

3.2. UndopmanuonHoe odecrieyeHne 00ydeHust

Ilepeuennb pexomMeHayeMbIX y4eOHBIX u3aaHuii, UHTepHeT-pecypcoB, AONOJHUTEIbHOM
JIMTEPaTypbl:

OcHoBHas uTeparTypa:

1. boromomnos, H. B. Maremaruka. 3agaun ¢ perenusmMu B 2 4. Yacts 1: yuebHOe mocoOue st
cpenuero npodeccuonansHoro oopaszosanus / H. B. boromonos. — 2-e uz ., ucnp. u gon. — Mocksa:
NznarensctBo KOpaiit, 2020. — 439 ¢. — (Ilpodeccuonansroe oopazoBanue). — ISBN 978-5-534-
09108-3. — Texkcr: anextponHsli // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449007 (nara
obpamenusi: 17.02.2020).

2. boromonos, H. B. Maremaruka. 3agaun ¢ pemieHusMu B 2 4. Yacts 2: yueOHOe mocodue s
cpenHero npodeccnonansHoro oopasosanus / H. B. boromomnos. — 2-e u3 ., ucmp. u jgon. — MockBa:
WznarensctBo FOpaiit, 2020. — 320 c. — (IIpodeccuonansHoe odpasosanue). — ISBN 978-5-534-
09135-9. — Tekcrt: anexrponnsiii // OBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/449036 (nata
obpamenus: 17.02.2020).

3. Hanunrep, B. A. Maremaruka: jorapudmMuyueckue ypaBHEHHs U HEpaBEHCTBa: ydeOHOe
nocobue A1 cpeaHero npodeccuonanbHoro oopasosanus / B. A. Jlanunrep. — 2-¢ U3.1., UCHP. U 0.
— Mocksa: U3narensctBo FOpaiit, 2020. — 176 ¢. — (IIpodeccnonansrnoe oopazosanue). — ISBN
978-5-534-05316-6. —  Tekcr: oanekrponnslii //  3BC  HOpaiir [caiit]. — URL:
https://urait.ru/bcode/449055

4. lllunaues, B. C. MaremaTtnka: y4eOHUK U MPAKTUKYM JJIs1 CPEAHEro MpohecCHOHATIbHOTO
obpaszoBanus / B. C. [llunadues; moa penakiueit A. H. TuxonoBa. — 8-e¢ m3j., mepepad. u jgom. —
Mocksa: M3natensctBo IOpaiit, 2020. — 447 c¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-04609-0. —  Tekct: onektponnbi //  3BC  IOpaiir [caiit]. — URL:
https://urait.ru/bcode/448276
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JlonmoJIHUTEIbHAS JUTEPATypa:

1. bammakos M .M. Matematuka: yueOHuk — M. : KH O PYC, 2017. — 394 ¢. — (H auanbsHOe
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JUCHUILIAHBI

KoHTpoib M oOlleHKa pe3yJIbTaTOB OCBOEHHS 0011e00pa30BaTEIbHON TUCIUILIIHHBI
PaCKpBIBAIOTCS Yepe3 TUCIUILTMHAPHBIC Pe3yIbTaThl, HalpaBJICHHbICHAa (POPMUPOBAHHUE OOIINX U
npodecCHOHATBHBIX KOMIIETEHIINI M0 pa3/ieiaM U TeMaM COZep)KaHusl ydeOHOro MaTepuaa.

KOHTpOJ’[L H OHOEHKa pC3yJIbTaTOB OCBOCHHUA  AJUCHUILIMHBI  OCYHICCTBIIACTCA
nmpenoaaBaTrcJiceM B IIPOLECCE MPOBCACHUA IMPAKTUUCCKHX 3aHATHH | J'Ia60paTOpHI)IX pa60T,
TECTUPOBAHHUA, a4 TAKXKC BBIIIOJTHCHUA O6y‘IaIOH_II/IMI/ICH HHAUBUAYAJIIbHBIX SaﬂaHHﬁ, ITPOCKTOB,

HUCCIIENOBAHUMN.
Ob6mas/npodeccuoHaabHast Pasznen/Tema Tun oeHoYHBbIX
KOMIIETEHIIUS MeponpusiTUus
OK 01. Beibupats crioco0bt P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue

PCUICHUA 3a1a4

P2, Temn1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6

YcTHBII onpoc

npodeccHoHaIbHON P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4 MaTeMaTHIeCKii
JIeSITEIILHOCTH P4, Temb14.1,42,43,44,45,4.6,4.7 MKTAHT
MIPUMEHUTEIBHO K IT-o/c, 4.8,4.9,4.10,4.11 "
H/IMBHTyaJIbHAs
pa3IMYHBIM KOHTEKCTaM P 5, Temnr 5.1,5.2
P 6, Tembi 6.1,6.2,6.3,6.4,65,6.6,67 | CAMOCTOATCIRIAA
M-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pagora
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 IIpencrasnexne
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, pe3ynbTaToB

7.13,7.14,7.15,7.16, 7.17
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAKTUYECKHUX paboT
3amuTa TBOPUECKUX

P9, Temb 9.1,9.2,9.3,9.4.9.5 paGot

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Jamura

P11, Temsr 11.1,11.2, 11.3 I1-o/c, WH MBIy ATHHBIX
11.4,11.5, 11.6 I-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3, 12.4 TpOCKTOB

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

P 14, Temsi 14.1, 14.2, 14.3, 14.4, 14.5 9K3aMEHAI[MOHHBIX
IT-o/c, 14.6 3aJaHui

OK 02. OcyuiecTBisTh
MIOKCK, aHaJIN3 U
HUHTEPIPETAIIIO
nH(popMauu, He0OXOAMMOM
JUTSL BBITIOJTHEHUS 337124
npodecCuoHATBHON
JeSTeIbHOCTH

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temn 2.1,2.2,2.3, 2.4, 2.5 [I-o/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Tembi 4.1,42,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temm 7.1,72,73,74,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

P9, Temr1 9.1,9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
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P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

OK 03. [lmanupoBats 1

pealn30BBIBATH COOCTBEHHOE

npoeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATEIBCKYIO
JeSITeIILHOCTD B
npodeccuoHanbHOU chepe,
WCIIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH
B Pa3JIMYHBIX KHU3HECHHBIX
CUTYyaIHUsIX

P1,Temal.1,1.2,1.31-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

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
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

OK 04. D¢pdextuBHO
B3aMMO/IeHCTBOBATh U
paboTarh B KOJUIEKTUBE U
KOMaH/1e

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temn 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Temn1 4.1,4.2,43,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

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

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

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

TectupoBanue
VYcrHblii onpoc
Maremarnueckuit
JUKTAHT
WNunuBunyansHas
CaMOCTOSITeNIbHAs
pabora
[IpencraBnenue
pe3yNIbTaTOB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX
pabot

3amura
UHIUBUAYAIbHBIX
MIPOEKTOB
KonTponbhas padora
Brinosinenue
9K3aMEHaIMOHHBIX
3alaHuI
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OK 05. OcyiiecTBisTh
YCTHYIO ¥l TUCHBMEHHYIO
KOMMYHHKAIUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4ETOM OCOOCHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.3I1-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,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, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temrr 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, 135
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

OK 06. IIposBasaTh
IPaX<IaHCKO-
MaTPUOTHIECKYIO TIO3UITHIO,
JIEMOHCTPHPOBATH
0CO3HAHHOE
MTOBEJICHIE HA OCHOBE
TPaIUIIHOHHBIX
00I1IeueI0BeueCKUX
IICHHOCTEH,
MPUMEHSTh CTAaHIAPTHI
AHTUKOPPYIITHOHHOTO
MMOBEICHUS

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 11-0/c, 6.11

P7, Temm 7.1,72,7.3,74,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 11-o/c, 7.11, 7.12,
7.13,7.14,7.15, 7.16, 7.17

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 07. CopneiicTBOBaTh
COXPaHCHHIO OKPYKAIOIICH
Cpelibl, peCypCoCOepeKeHHUIO,
3¢ (HEeKTHBHO AeCTBOBATH B
YpEe3BBIUANHBIX CUTYAIHSIX

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P4, Temb14.1,4.2,43,44,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

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

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
Il-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14, 7.15, 7.16, 7.17

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

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

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, Temnr 13.1, 13.2, 13.3, 13.4, 13.5

TectupoBanue
VYcrHblii onpoc
Maremarnueckuit
JUKTAHT
WNunuBunyansHas
CaMOCTOSITeNIbHAs
pabora
[IpencraBnenue
pe3yNIbTaTOB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX
pabot

3amura
UHIUBUAYAIbHBIX
MIPOEKTOB
KonTponbhas padora
Brinosinenue
9K3aMEHaIMOHHBIX
3a1aHUI
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IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

[IK 1.4. OcyuiecTBasiTh
pacyeTsl ¢ MOTPEOUTEIAMH 32
MPEAOCTABIICHHBIC YCIIYTH.

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Temn1 4.1,4.2,43,4.4,45,4.6,4.7
IT-o/c,4.8,4.9,4.10,4.11

P5, Temnr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/¢,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
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
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

TectupoBanue
VYcrHblii onpoc
Maremarnueckuit
JUKTAHT
WNunuBunyansHas
CaMOCTOSITeNIbHAs
pabora
[IpencraBnenue
pe3yNIbTaTOB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX
pabot

3amura
UHIUBUAYAIbHBIX
MIPOEKTOB
KonTponbhas padora
Brinosinenue
9K3aMEHaIMOHHBIX
3a1aHUI
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