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1. O0mas xapakTepuCTHKA NPUMEPHON padodeil mporpaMmbl 001e00pa3oBaTeIbHON
AUCHUILINHBI «MaTeMaTHKay

1.1. MecTo AMCHUIUIMHBI B CTPYKType HnpodeccHoHANbHON 00pa3oBaTe/IbHOM
nporpammsl CI1O:

Oo6meobpazoBarenbhas quciummuinHa OJ].07 «MaremaTukay siBisieTcst 00s3aTeIbHON YaCThIO
0011e00pa3oBaTeIbHOrO HUKIa 00pa3oBaTebHOM mporpaMMbl B cooTBeTcTBUU ¢ PI'OC 1o
npodeccuu (cnenuanbHoctu) CIIO 21.02.18 OOorarmieHue mojie3HbIX HCKOMAEMBbIX

Kpanmupukanus: CrenuanucT mo o00TanieHHIO MOJIe3HbIX HCKOTAeMbIX

1.2. lleqn 1 nu1aHupyemMble pe3yJabTAThl OCBOCHHMS THCHUIIIHHBI:

1.2.1. Heab ucuunaiuHbl

Conepxanne mporpaMmbl  00mIeoOpa3oBaTeIbHON  AUCIUIUIMHBI  «MareMaTukay
HaIpaBJIeHO Ha JOCTIKEHHUE Pe3yJIbTaTOB €€ U3y4YEeHHs B COOTBETCTBHH C TpeboBanusimu OI'OC
COO c yuerom npodeccuonanbHoi HanpasieHHocTd GI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHUSI 001I€00PA30BATEJbHOW IMCHUIUVIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHNe AUCUUIUIMHA UMeeT pu GpopmupoBanuu u passutun OK u ITK.
O0mme KoMneTeHUH

e OK01. Boibupats criocoOsl penieHus 3ajad NpopeccuoHanbHOM eI TeTbHOCTH
MPUMEHUTEIBHO K PA3IUYHBIM KOHTEKCTaM .

e OK 02. MUcnonb30BaTh COBPEMEHHBIE CPEACTBA MTOMCKA, AaHATTN3a U HHTEPIPETAIIUU
uHbopMalnu, 1 HHGOPMALIMOHHBIE TEXHOJIOTHH IS BHITIOTHEHUS 3a7a4
npo¢eCcCUOHATIBLHOMN EATEIEHOCTH .

e OK 03. [ImanupoBaTh U peaar30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U TMYHOCTHOE
pa3BUTHE, MPEANPUHUMATENBCKYIO IESTENBHOCTh B PO ECCHOHATBHOMI cdepe,
UCTIOJIb30BaTh 3HAHUS 10 (PMHAHCOBOW TPAMOTHOCTH B PA3UYHBIX KU3HEHHBIX
CUTYaIIUsAX .

e OK 04. DddexkTrBHO B3aUMOACHCTBOBATH M padOTaTh B KOJJICKTUBE M KOMAH/IE .

e OK 05. OcymecTBiasTh YCTHYIO U MIUCbMEHHYI0 KOMMYHHUKAIMIO Ha TOCYJaPCTBEHHOM
s3pike Poccuiickoit Denepanuu ¢ y4eToOM 0COOCHHOCTEH COIUAIBHOTO B KYJIBTYPHOTO
KOHTEKCTA .

e OK 06. [IposBasATh rpa’kJaHCKO-NATPUOTUYECKYIO MO3UIUIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJICHIE Ha OCHOBE TPAJUIIMOHHBIX OOIIeUeI0BEUYECKUX IIECHHOCTEH, B TOM
YHCJIE C YYETOM FrapMOHU3AIUN MEKHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOLLICHUH,
MPUMEHSATh CTaHAAPTHl AaHTUKOPPYMIIUOHHOTO MOBEACHHUS .



OK 07. CopneiicTBOBaTh COXpaHEHHUIO OKPY KAIOIIEH CPeJIbl, peCypCcOCcOEPEKEHHIO,
MPUMEHATh 3HaHUS 00 U3MEHEHUHU KJIMMaTa, MPUHIIMUIIEI OepeKIIMBOTO MPOU3BOJICTBA,
3¢ (EeKTUBHO AEHCTBOBATH B UPE3BBIYAMHBIX CUTYAIIUAX .

IIpodeccnonaibHbIe KOMIIETEHUH

[1K1. Begenue TeXHOIOTHUECKUX MPOIIECCOB OOOTAIICHHS TTOJIE3HBIX HCKOMTAEMBbIX
COTJIACHO 33J]aHHBIM TTapaMeTpam

[TK2. O6ecnieuenune GyHKIIMOHUPOBAHUS CUCTEMBI YIIPABICHUS OXPaHOW TpyJa U
IIPOMBINIIIEHHOMN 0€30MacCHOCThIO Ha yUacTKe.

I1K 3. Opraauzanus AeATeIbHOCTH NEPCOHaNIa MPOU3BOCTBEHHOIO MMOIPA3/ICIICHHUS.



O01He KOMIIEeTEeHIINHU

Ilnanupyemple pe3yabTaTbl 00y4eHUs

O6mue!

JlucunmInHapHbIe?

OK 01 Bsi6upats criocoOsl
peleHus 3a1a4
podeccrnoHaTbHOM

eI TeIbHOCTH
[IPUMEHUTEIIBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpYyJy, OCO3HAaHHE LEHHOCTH
MacTepcTBa, TPy I0II00HE;

- TOTOBHOCTH K aKTHBHOﬁ NCSTCIIBHOCTH
TEXHOJOTHYECKOM U COLMAJIbHON HAaNpaBICHHOCTH,
CIIOCOOHOCTH

WHUIUUPOBATD, IJTaHUPOBATh H

CaAMOCTOATCIIBbHO BBITNIOJIHATE TaAKYIO ACATCIILHOCTD,

- HHTEpEC K pa3IMYHbIM chepam
podecCHOHATIBHOM 1eATENbHOCTH,
OBnaneHne YHUBEPCAIbHBIMU y4eOHbIMH

[TI03HABAaTCJIIbHBIMU I[GI\/JICTBI/ISIMI/IZ
a) 0a30BBIC JIOTUYECKHUE JICHCTBHUS:
- CaMOCTOSITEIIBHO (dbopMynupoBarthb y
AKTyallu3UpoBaTh MpolJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK WIH
OCHOBAaHUSI JJISl CpPaBHEHMA, KiIacCU(UKAUK U
0000IIECHHS;

- OIIPCACIIATH neian JACATCIIbHOCTH, 3a1aBaTb
MapaMETPbl U KPUTCPHUU UX JOCTUIKCHUSA

- BBIABIIATh 3aKOHOMEPHOCTH M TPOTHUBOpEUHUs B
[PACCMATPUBACMBIX ABJICHUAX,

- BHOCUTh KOPPEKTUBHI B JESTENHLHOCTD, OI[CHUBATD

LEMSM,

-BJIaJIETh METOAAMHU JJOKA3aTENIbCTB, AITOPUTMAMU PELICHUS
Bagay; ymMeHue (popMyIupoBaTh ONpeAeIeHUs, aKCHOMBI 1
TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH J10Ka3aTEIbHbIC
[PACCYXACHHUS B XOJI€ PELICHMSI 3a/1a4;

- YMETh OIIEpUPOBATh MOHATUAMU: CTETIEHb YHCIIA, IOTapupM
4KCJIa; YMEHHE BBINIOJIHATH BBIYUCIICHAE 3HAYCHUN U
peoOpa30BaHus BBIPAXKEHUI CO CTENEHSIMHU U Jiorapudmamuy,
npeoOpa3oBaHus IpOOHO-pALIMOHATIBHBIX BBIPAXKEHUH;

- YMETh OIIEPUPOBATh MOHATUAMU: PallMOHAIIBHBIE,
ppalMOHATIbHBIE, IOKA3aTEJIbHbIE, CTEIIEHHBIE,
lmorapu@muueckue, TPUrOHOMETPUUECKUE YPAaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb ONIEPUPOBATH MOHATUAMU: (QYHKIMA, HETIPEPhIBHAS
(yHKIMS, TPOU3BO/IHAS, IEPBOOOPA3HAs, ONPEACTICHHBIN
MHTETpaJl; yMETh HAXOUTh IPOU3BOIHBIE DJIEMEHTAPHBIX
(YHKIMH, UCTIONB3YS CIIPABOYHbIE MAaTepUalIbl; UCCIIEIO0BATH B
MPOCTEHIINX CITy4asx QyHKIUH HAa MOHOTOHHOCTb, HAXOTUTh
HanOOJIBIINE M HAUMEHbIIINE 3HaYeHUs1 (PYHKIUN; CTPOUTH
rpad¥Ky MHOTOWIEHOB C MCIIOJIb30BAHUEM allapara
MaTEMaTUYECKOTO aHAJIN3a; IPUMEHSATh IPOU3BOIHYIO IIPH
[pEIIEHNH 3a/1a4 Ha JIBM)KEHUE; pelaTh MPakTUKO-
OpPUEHTUPOBAHHBIC 33141 HAa HAaUOOJIbIINE U HAUMEHbIIINE

COOTBCTCTBHUEC  PC3YJILTATOB OLCHMBATDH

BHAYCHUSA, HAa HAXOXKACHUC ITYTHU, CKOPOCTHU U YCKOPCHHUA,

! YKasblBaloTCA IMYHOCTHbIE M MeTanpeameTHble pesynbTaThl 3 ®FOC COO (B nocneaHelt peaakumm ot 12.08.2022) B oTrnaronbHol popme, popmmupyemble
06uweobpasoBaTeNbHON ANCUMNIINHOM
2 AucumnanHapHble (NpegmeTHbIE) pe3ynbTaTbl YKas3blBatOTCA B COOTBETCTBMM € MX NOHbIM nepeyHem 8o ®rOC COO (8 nocnepHel pegakumm ot 12.08.2022




[PUCKH TIOCTICICTBUI ESTEIbHOCTH;

- pa3BUBaTh KPEATHMBHOE MBIIUICHUE TPU PEUICHUH
PKU3HEHHBIX TIPOOIIeM

0) 6a30BbBIE UCCIIEIOBATEILCKUE ICHCTBUS:

- BJIAJCTh HABBIKAMH Y4€OHO-HCCIIEIOBATEIHCKOMN U
[IPOEKTHOI N1eATeIbHOCTH, HAaBBIKAMU pPa3pelIeHUs]
pobiem;

- BBISBJISTH NPUYUHHO-CIEICTBEHHBIE CBSI3U H
AKTyallu3UpOBaTh 3a/lady, BBIJBUTATh TUIOTE3Y €€
HAXOJHTh TUTS

3agaBaTb

peIIeHN, apryMeHTEbI
II0OKA3aTelIbCTBA CBOMX YTBEPXKICHMUIA,
[mapaMeTPhl U KPUTEPUU PEILICHUS,

- AQHAJIM3UPOBATh IIOIYYCHHBIE B XOJE€ PELICHHS
3aa4d PE3YyJbTaThl, KPUTUYECCKH OLEHUBATh HX
NTIOCTOBEPHOCTb, IIPOIHO3MPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSAX;

-- YMETb IIEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U

[IPAKTHYECKYIO0 00JIACTH KUZHEICATEILHOCTH;

- yMETb UHTErpUpPOBaTh 3HAHUA W3 Pa3HBIX]
MpeAMETHBIX 00JIacTel;

- BBIIBHUTAaTh HOBBEIC niaeu, npez[naraTL
OpUTHHAIBHBIC TTOIXO/IbI U PEIICHHUS;

141 CIIOCOOHOCTH HUX HCIIOIB30BaHUs B

[MO3HABATEIILHOU 1 COHH&J’IBHOﬁ IMPaKTHUKEC

- YMETb ONEPUPOBATH MOHATHAMU: PAllMOHANbHAS (PYHKLINS,
Moka3zaTenabHas QYHKIHS, CTeTeHHast (pyHKIMs,
imorapu@muueckas QpyHKIINS, TPUTOHOMETpUYECKUE (PYHKIIUH,
oOpaTHbIe PYHKITUW; YMEHUE CTPOUTH IPaPUKH U3yUEHHBIX
(byHKIIMH, UCII0JIb30BaTh rpapUKK MPU U3yUYEHUU IPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTUX yU4eOHbIX
[IPEeIMETOB U 33Ja4 U3 PeaIbHOM KHU3HU; BhIpaxaTh GopMyIaMu
3aBHCUMOCTH MEX/y BeJIMUNHAMU;

- YMETh pelIaTh TeKCTOBBIE 3a7aul pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MPOLICHTHI, 1OJIM U YaCTH, Ha ABM)KEHHE, pabOTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4d U3 00JIaCTU YIIPaBJICHUS
ITMYHBIMU ¥ CEMEWHBIMU (PMHAHCAMU); COCTaBISATh BBIPAXKEHUS,
YpaBHEHHUsI, HEPAaBEHCTBA U MX CHCTEMBI 10 YCIOBHUIO 3aj]auH,
MCCIIeI0BaTh [I0JyYE€HHOE PEIIEHUE U OLIEHUBATh
[paB/010/J00HOCTh Pe3yJIbTaTOB;

- YMETb ONEpPUPOBATH MOHATHIAMU: CpeHEe apu(hPMETHUECKOE,
Me/naHa, HauOoJIbIllee M HaUMEHbIIIee 3HaYeHU s, pa3Max,
crepcusi, CTAaHJapTHOE OTKIIOHEHUE YHUCIIOBOIO HAbOpa; yMETh
M3BJIEKATh, MHTEPIIPETUPOBATh HH(POPMALIHIO, TPEICTABICHHYIO B
ra0auIax, Ha JuarpaMmax, rpadukax, oTpaxaronryro CBOHCTBA
[pEAIbHBIX MTPOLIECCOB U ABJICHUH; NPEACTABIATH HH(OPMALIUIO C
[IOMOILBIO TAOJIUI] M JUarpaMM; UCCIe10BaTh CTATUCTUYECKHUE
TaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM T'paprUeCKUX METOAO0B U
HIIEKTPOHHBIX CPE/CTB;

- YMETb OIIEPUPOBATH IIOHATHUAMMU: CIIy4alHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOATHOCTD CIYHYaHOTO COOBITHSI; YMEHUE BBIYUCIIATD
BEPOSTHOCTD C MCIIOJIb30BAaHHEM I'papUUECKUX METOIOB;
[PUMEHSTH (OPMYIIBI CIIOKEHHSI U YMHOXKEHHS BEPOSTHOCTEH,
KOMOMHATOpPHBIE (DAKThI U (OPMYJIbI IPU PEILICHUH 331a4;




OLIEHUBATH BEPOSTHOCTH PEATILHBIX COOBITHI; 3HAKOMCTBO CO
CJIy4aifHBIMH BEJTMUMHAMM; YMEHUE IPUBOIUTH TPUMEPbI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B TIPUPOIHBIX
0OIIECTBEHHBIX SIBICHUSX;

- YMETb ONEPUPOBATH MOHATHAMU: TOUKA, IPSIMasi, ITNIOCKOCTbD,
[POCTPAHCTBO, ABYI'PAHHBIN YOI, CKPELIMBAIOILUECS MIPSIMBbIE,
MapajyieIbHOCTh U MEPIEHAUKYIISIPHOCTh MPSMBIX U TNIOCKOCTEH,
[YTOJI MEXY IPSIMBIMHU, YTOJI MEX]Ty IIPSIMOH U INIOCKOCTBIO, YIoJl
MEX]y TUIOCKOCTSIMHU, PACCTOSIHUE OT TOUKH JI0 TUNIOCKOCTH,
[pacCcTOSTHUE MEXAY IPSMBIMHU, PACCTOSIHHE MEXK/Y TUIOCKOCTSIMH;
[YMEHHE MCTIOJIb30BaTh MPH PEIICHUH 33j1a4 U3y4YeHHbIe (DaKThI U
TeOpeMBI TUNITAHUMETPHUHN; YMEHHE OIICHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOIIEro MUpa;

- YMETb ONIEPUPOBATH MOHATUSIMHU: MHOIOI'PAaHHUK, CEUEHUE
MHOTOIpaHHMKa, KyO, mapajuienenumnes, npusMa, nupamMmuja,
(urypa 1 moBepxHOCTb BpallleHHs, IIMINH/P, KOHYC, map, cdepa,
ceueHust (pUrypbl BpalleHus, MI0CKOCTb, Kacaromasics chepsl,
[WINHAPA, KOHYCA, IJI0IIA1b IIOBEPXHOCTH MUPAMUIbI, TPU3MBI,
KOHYCa, IIIIMH]IPA, TUIOIIaab cepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapauleenuIe1a, TMPaMUIbl, IPU3MBI,
[WINHAPA, KOHYCA, Iapa; yMeHHe n300pakaTh MHOTOTPAaHHUKH H
[IOBEPXHOCTH BPAIIEHUS, UX CEYECHUS OT PyKH, C IOMOLIbIO
YEepPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUILHBIE MHOTOTPAHHUKHY;

- YMETh ONEPUPOBATH MOHATHIMU: JABIKEHHE B IPOCTPAHCTBE,
10J00HBIE (PUTYPHI B IPOCTPAHCTBE; UCIOIH30BATh OTHOIIICHHE
rionaiel moBepxHocTel 1 00beMOB OIOOHBIX QUTYp HpU
[peILIEHUH 3a]a4;




- YMETbh BBIYUCIISATH T€OMETPUUYECKHUE BEIMYMHBI (IJTMHA, YTOJ,
U103, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCHIOIb3Ys NU3yUYEeHHbIE
(hOpMYJITBI 1 METO/IBI,

- YMETb ONEPUPOBATH TOHATHIMU: IPSIMOYTOJIbHASI CHCTEMA
KOOpAWHAT, KOOPAWHATHI TOUYKH, BEKTOP, KOOPAMHATH BEKTOPA,
CKaJIIPHOE TIPOU3BENICHHUE, YTOJ MEX/Iy BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTH C
MOMOIIBIO U3YYCHHBIX (POPMYJT KOOPMHATHI CEPEAMHBI OTPE3KA,
[pacCTOSIHUE MEXIY JABYMS TOUKAMU;

- YMETh BBIOUPATH MOAXOISAIINN H3yUYSHHBIH METO/ ISl PeILICHHSI
3aauu, pacro3HaBaTh MaTeMaTudeckue (aKkThl U
MaTeMaTHIeCKHUE MOJETH B IPUPOTHBIX U OOIIECTBEHHBIX
SIBIICHHSIX, B NICKYCCTBE; YMEHHUE MTPUBOAUTH IPUMEPHI
MATEMaTUYECKUX OTKPBITUHA POCCUHUCKON U MUPOBOM
MaTeMaTHYECKOW HAYKH.

- YMETb OIEPUPOBATH MOHATHAMU: OIIpEIEIIEHUE, AaKCHOMA,
Teopema, ClIe[ICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
[paBHOCHJIbHBIE ()OPMYITMPOBKH; YMEHHE (OPMYITHPOBATH
00paTHOE ¥ MPOTHBOIIOJIOKHOE YTBEPKACHNE, TPHBOANTH
[PUMEPHI H KOHTPIPUMEPHI, UCTIOIB30BaTh METOT
MaTeMaTHIeCKON WHAYKIINH; IIPOBOANTH JOKA3aTEIIbHBIC
[paccy’XJICHHS TIPU PEIICHUU 3a/1a4, OIICHUBATh JIOTHUECKYFO
MPAaBUIBLHOCTD PacCy KICHUM;

- YMETb ONEPUPOBATH MOHATHIMHU: MHOXECTBO, ITOJIMHOXKECTBO,
OTIepaLMU HaJl MHOKECTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-
MHOYKECTBEHHBIN armapar JJisi OMUCAHUS PEaTbHBIX IPOIECCOB U
SIBIICHHIA TIPY PEICHUH 3a/1a4, B TOM YHCIIE U3 APYTHX Y4eOHBIX
[PEIMETOB;

- YMETb ONEPUPOBATH MOHATHIAMU: Tpad, CBA3HBIN rpad, 1epeBo,




UK, Tpad) HA MIIOCKOCTH; YMEHHUE 3a]]aBaTh M OMUCHIBATH Tpadbl
[PA3TMYHBIME CTIOCO0AMU; UCTIONB30BaTh rpadbl MPH PEIICHUN
3aJ1a4;

- YMETb CBOOOIHO OTIEPUPOBATH MOHATUSIMH: COUCTAHUE,
[epecTaHOBKA, YUCJIO COYETAHMM, YUCIIO NTEPECTAHOBOK; OMHOM
HproToHa; yMEHHE MPUMEHATh KOMOMHATOPHBIC (PaKThI U
[paccy>KJI€HHUsl 1151 pelleHUs 3aa4;

-YMETh ONEePUPOBATH MOHATUSAMU: HATYpaIbHOE YUCIIO, IIeJI0e
YUCIJIO, OCTATOK 110 MOAYJI0, PAllMOHAIBHOE YHCIIO,
MPpaLMOHATBLHOE YHCII0, MHOXKECTBA HATYPAJbHBIX, LIETBIX,
[pallMOHANBHBIX, IEUCTBUTEIBHBIX YHCEIT; YMEHUE UCIIOIb30BAThH
MPU3HAKYU JETUMOCTH, HAUMEHBIUN OOIIUN JEUTENb U
HavMEHbIIIee 0011Iee KpaTHOe, aNropuT™M EBKIIHIa pu pereHrun
3a/1ay; 3HAKOMCTBO C Pa3JIMYHBIMU TO3UIIUOHHBIMHU CUCTEMaMU
CUHCIIEHUS,

- YMETh CBOOOJIHO OTIEPUPOBATH MOHSATUSIMU: CTETICHB C IEJIBIM
MOKa3aTesieM, KOPEHb HAaTypaJibHOM CTENIEHH, CTETIEHb C
[palliOHATBHBIM ITOKA3aTEIEM, CTETIEHb C IEUCTBUTEIbHBIM
(BelIECTBEHHBIM) TIOKa3aTeseM, JIorapu@m 4rciia, CHHYC,
KOCHHYC ¥ TAaHTE€HC IMPOU3BOJILHOTO YHCIIA;

- YMETb ONEPUPOBATH MOHATUSIMH: TOKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMA YPaBHCHHM
1 HEpaBEHCTB, PABHOCUJILHOCTh YPaBHEHUM, HEPABEHCTB U
CHCTEM, PallMOHAJIbHBIE, HpPaAIllMOHAIBHBIC, TTOKAa3aTCIIbHbIC,
CTCTICHHBIE, Torapu(pMUUecKHe, TPUTOHOMETPUICCKUE
YpaBHEHUs, HEPAaBEHCTBA U CUCTEMbI; YMEHHUE PEIIaTh YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOUIBIO PA3IMYHBIX TPUEMOB;
[peraTh YpaBHECHHsI, HGPABEHCTBA M CUCTEMBI C ITapaMeTPOM;
MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI VISl PEIICHUS




MaTeMaTHYECKUX 3314 U 3a/1a4 U3 Pa3InYHbIX 00J1acTeil HAyKH U
[PEAIbHOM JKU3HH;

-yMeTh CBOOO/IHO OIIEpUPOBATh MOHATUAMU: TpaduK PyHKINH,
oOpaTtHast GyHKIHS, KOMIO3UIUS (PYHKITUH, THHEWHAsT PYHKITUSA,
KBaJ[paTU4Hasl PYHKINS, CTENICHHAsT (YHKIIHS C TIEITBIM
[OKa3aTeeM, TPUTOHOMETpUYecKre GYHKINHU, 0OpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH, IOKa3aTeIbHas U
iorapupmMuueckas yHKLUUU; YMEHHE CTPOUTH TpapUKH
(yHKIMH, BBIIOJIHATH TPeoOpa3oBaHus TpapuKoB (QyHKIHIA;
[YMEHHE HCIIOJIb30BaTh rpaduku GYHKIMN IS H3YICHUS
[IPOIIECCOB U 3aBUCUMOCTEH MPH PELICHUH 3334 U3 IPYyTUX
[YI€OHBIX IPEMETOB U U3 PEATBHOM KU3HU; BEIPAXKATh
(hopMyIaMH 3aBUCUMOCTH MEX]ly BETUUNHAMU;

YMEHHE CBOOOTHO ONIEPUPOBATh MOHATUAMHU: YETHOCTh (DYHKLIUH,
[EepUOIUYHOCTh (PYHKINHU, OTPAHUYEHHOCTD (DYHKIIUH,
MOHOTOHHOCTH (DYHKIIUH, SKCTpEeMYM (YHKIIMU, HAUOOJIbIICE U
HalMeHbIlIee 3HaUeHUs (PYHKIIMH Ha IPOMEXYTKE; YMEHHE
MPOBOJIUTH UCCIIEIOBaHUE (DYHKINH;

[YMEHHUE MCII0Ih30BaTh CBOMCTBA U rpaduKu PYHKITUHN IS
[peILIeHNs] ypaBHEHHH, HEpaBEHCTB U 3a/1a4 ¢ IapaMeTpamy;
M300pakaTh HA KOOPAMHATHOM ITIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHHI{, HEPAaBEHCTB U X CHCTEM;

- yMETb CBOOOTHO OTIEPUPOBATH MOHATHIMU:
[10CJIEJ0BATEIbHOCTD, apupMeTHIECKas porpeccus,
reoMeTpHYECcKasi IPOrpeccusi, 0ECKOHEYHO YObIBAIOIIAs
reoMeTpHYECKasi IPOTPECCHsl; YMEHHE 3a7aBaTh
[10CJIEIOBATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
bopmyu;

- YMETb ONIEPUPOBATH MOHATHAMHU: HEPEPHIBHOCTD (PYHKIUH,




ACHMIITOTHI TpaduKa (GYHKINH, IEpPBast U BTOPAst IPOU3BOIHAS
(YHKIIMH, TEOMETPUYECKUNA U (PU3HMUECKUI CMBICIT POU3BOIHOM,
repBooOpasHasi, ONpeAeICHHbI HHTErPall; yMEHUE HAXOIUTh
ACUMITOTHI rpaduka QYHKIMH; yMEHHE BBIYUCIATH TPOU3BOTHBIE
CYMMBI, TPOU3BCACHUSA, HACTHOI'O U KOMITIO3ULIUA (i)YHKIII/IfI,
HAXOJWTh ypaBHEHHE KacaTeNbHOM K rpaduKy QyHKIUY;
YMEHHUE UCIIOIb30BaTh IPOU3BOIHYIO JUIS UCCIIEI0BAHUS
(yHKIUH, 17151 HAXOKCHHSI HAUTYYIIEeTO PEIICHUS B
MIPUKJIAJHBIX, B TOM YHCJIE COLIMATbHO-9KOHOMUYECKUX U
(bU3MUeCKNX 3a/1a4ax, Ui ONPEIEICHUsI CKOPOCTH U YCKOPEHUS;
HAXOAUTH IJI01I1aau 1 OGLGMBI (bl/Ipr C MOMOLIBIO UHTETpAJia,
IMPUBOJUTH NIPUMCPbI MATEMATUICCKOI0O MOACTIUPOBAHUA C
roMoIbio AuddepeHInaIbHbIX YpaBHEHUH;

- YMETh OIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHUCJIO,
COTPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb U aPTyMEHT
KOMILIEKCHOTO YKCIIa, (hopMa 3arucu KOMIUIEKCHBIX YHCell
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajdredpanyeckas);
[YMETb IPOU3BOIUTH apr(PMeTHIeCKre TeHCTBHS C
[KOMITJICKCHBIMU YW CJIaMU; IIPUBOAUTE TPUMEPHI UCITOJIB30BaAHUA
KOMIUIEKCHBIX UHCET,

- yMEeTh CBOOOJIHO ONIEPUPOBATh MOHATHUSIMU: CpEHEE
apudmeTnyeckoe, Mearana, HaubobIlee U HAaUMEHbIIIee
BHAYCHUs, pa3Max, AUCIEPCHUs], CTAaHIAPTHOE OTKJIOHEHUE JUIs
OTIHMCaHUsl YUCIIOBBIX IaHHBIX; YMEHHUE UCCIIEIOBATD
CTATUCTUYCCKUC NAHHBIC, B TOM YUCJIC C IPUMCHCHUCM
rpaduyecKux METOA0B U AJIEKTPOHHBIX CPENICTB; rpaduyuecku
MICCIICIOBAaTh COBMECTHBIC HAOIIOICHHS C TIOMOIIBIO IUarpaMM
[pacCEenBaHMS U JINHEWHOW PErpeCcChy;

- YMETh HAXOJIUTh BEPOATHOCTU COOBITHI C UCTIOJIH30BAHUEM




rpadUuecKux METOJI0B; IPUMEHSTH JUIs PELICHHUs 3a71a49 (POPMYIIbI
CJIO’KEHUS] U YMHOKEHUS BEpOATHOCTEH, (hopMyITy MOTHON
BeposiTHOCTH, popmyiry bepHyiiu, komOuHaTopHbIe (haKThl U
(hopMyJIbI; OLIEHUBATh BEPOSATHOCTU PealIbHBIX COOBITHIA; yMEHHE
OIIepUPOBATh NOHATUAMU: CIy4ailHasi BEJIMYMHA, paclpeaesieHue
BEPOSITHOCTEH, MAaTEMAaTUUECKOE 0KUIAHUE, TUCTIEPCUS U
CTaHJapTHOE OTKIOHEHHE CITy4yaitHON BeTUYMHBI, PYHKLIIUU
[pacrpeiesieHus U IJIOTHOCTA PAaBHOMEPHOT0, MOKA3aTEIbHOTO U
HOPMaJIbHOIO paclpeAeeHUil; YMEHUE UCTI0Ib30BaTh CBOWCTBA
M3yYEHHBIX paclpeaeseHuil 11 pelieHus 3a/1a4; 3HaKOMCTBO C
MOHATUSAMH: 3aKOH OOJIBIINX YKCEIl, METO bl BEIOOPOUHBIX
MCCIIEIOBaHMM; yMEHUE MPUBOAUTD IPUMEPHI MPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMEeTh CBOOOJIHO ONIEPUPOBATh MOHATHUAMU: TOUKA, NpsMas,
[JI0CKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKUHN yro,
NIBYI'PAaHHBIN YIOJI, TPEXTPAaHHBIA yIOJl, [IEpEeCceKaromuecs,
NapasuleIbHbIE U CKPEIMBAOLIUECS MPSMBIE, TAPAJIIIEIIBHOCTD U
[EPIEHIUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YIOJ MEKIY
[PSIMBIMHU, YTOJI MEX]TY NMPSMOU U INIOCKOCTBIO, YTOJI MEXKTY
[JIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IPU PELICHUH 3a]1a4
M3y4YEeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATD
MOHSATHSAMM: MHOTOI'PaHHUK, CEYEHNE MHOTOTpaHHHKa,
PaBUJIBLHBIM MHOTOTPAaHHUK, IPU3Ma, TUpaMuIa, GUrypa u
MMOBEPXHOCTh BpALICHHUS, IIMIHMHID, KOHYC, 1Iap, chepa, pa3BepTKa
[MOBEPXHOCTHU, CEUEHUSI KOHYCa U IIIINHAPA, apaieIbHble OCH
WJIM OCHOBAHUIO, CEYCHHUE IIapa, TNIOCKOCTh, KaCAIOMIasAcs Cephl,
LIMIMH]Ipa, KOHYCa; YMEHHE CTPOUThH CEYEHNE MHOTOTPaHHUKa,
M300pakaTb MHOTOTPAaHHUKH, (PUTYPHI ¥ IOBEPXHOCTH BPAIICHHUS,




X CEUYEHUS], B TOM YHCJIE C TIOMOUIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE IPUMEHATh CBOMCTBA FreOMETPUUECKUX (uryp,
CaMOCTOSITENTFHO (DOPMYITHUPOBATH OTIPEIEIICHUS H3y4aeMbIX
(uryp, BBIIBUTATh TUTIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMEeTpHUECKUX (hUTyp, 000CHOBBIBATH UIIH OTIPOBEPTaTh HX;
[YMEHHE TIPOBOANTH KIacCU(DUKAIIUIO PUTYp TIO pa3THIHBIM
[IpU3HAKAM, BBIIIOJHATh HEOOXOAUMBIE JONOJHUTEIbHbIE
[OCTPOCHHS;

- YMETh CBOOO/THO ONEPUPOBATH MOHATUAMU: TUIONIAAb (PUTYPHI,
00BbeM (DUTYPBI, BEJTMYNHA yTIIa, PACCTOSHUE OT TOYKH JI0
[IOCKOCTH, PACCTOSTHUE MEXKAY MPSAMBIMHU, PACCTOSTHUE MEXKITY
MIOCKOCTSIMU, TUIOMIAh chepbl, IO Ib TTOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, IWJIWHIPA, 00heM Kyoa,
MPSIMOYTOJIBHOTO MapauIeIIeIUIIe/Ia, THPAMHUIBL, TIPU3MBI,
[IMIIMHIPA, KOHYyCa, IlIapa; YMEHHE HaXOIUTh OTHOIIICHUE
00BEMOB MOAOOHBIX QUTYD;

- yMETb CBOOOTHO OTIEPUPOBATH MOHATHIMU: ABHKEHHE,
MapasieNbHbIA IEPEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTpaHCTBE, IOBOPOT, IpeoOpazoBaHuE MOA00US, MOA00HBIE
(buUrypbl; yMEHHE paclio3HaBaTh PaBHBIC U MOJ00HbBIE GUTYPHI, B
[TOM YHCJIE B TPUPO/IE, UCKYCCTBE, aPXUTEKTYPE; YMEHUE
MCIT0JIb30BaTh T€OMETPUICCKHE OTHOMICHHS, HAXOTUTh
reOMETPUUECKUE BETMUMHBI (JITTMHA, YOI, TUIOIAAb, 00bEM) IPU
[pEIICHUH 33124 U3 APYTHX YYSOHBIX MPEIMETOB U U3 PeallbHOU
DKI3HU;

- yMETh CBOOOTHO OTIEPHPOBATH TOHATHIMHU: IPSIMOYTOJIbHAS
crcTeMa KOOPJHMHAT, BEKTOP, KOOPIMHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, TPOU3BEACHNE BEKTOPA HAa YUCIIO,
[pa3JIoKEeHUE BEKTOpa Mo 0a3ucy, CKasIpHOE IPOU3BEICHUE,




BEKTOPHOE IIPOU3BEICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
MICII0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBINA METOJ ISl PELICHMUS
TeOMETPUUYECKUX 33/1a4 U 33/1a4 IPYTUuX y4eOHBIX IPEIMETOB;
ONIEPUPOBATH MOHATUSAMHU: MaTpula 2Xx2 U 3x3, onpeenuTeb
MaTpPHUILIbI, FEOMETPUUECKHUI CMBICIT OTIPEAEIIUTENS;

- YMETh MOJEIMPOBATh peabHbIE CUTYAllUH Ha SI3bIKE
MaTEMAaTUKU; COCTABJIATh BBIPAKECHUSI, yPaBHEHUs, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3aJa4l, UCCIEA0BaTh IOCTPOCHHBIE
MOJIEJIN C UCTIOJIB30BAHMEM alllapara ajareopsl,
MHTEPIIPETUPOBATDH [1OIYYEHHBIN pe3ybTaT; CTPOUTh
MaTEMaTHYECKUE MOJIETH C TIOMOLIBI0 TEOMETPUUECKUX TTOHATUI
11 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMH MTPaKTUYECKHUE 3a/1a4U;
COCTABJISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH
[TOJTyYEHHBIN pe3yJIbTaT; pellaTh MPUKIAJHbIE 3a0a491
CpelcTBaMU MaTEMaTUYECKOTO aHAIN3a, B TOM YHCIIE COLIUAIbHO-
HPKOHOMHYECKOTO U (PU3UYECKOTO XapaKkTepa;

- YMEHUE BBIOMpATh MOAXOIAIINI METO IS peIlieHHs 3a/1auu;
MMOHMMAaHHWE 3HAUMMOCTU MaTEMAaTUKHU B U3yUYEHUH NPUPOIHBIX U
0OIIECTBEHHBIX MTPOLIECCOB U SBJIEHUIN; YMEHHUE PACTIO3HABATh
[POSIBJIEHUE 3aKOHOB MATEMAaTUKHU B HCKYCCTBE, YMEHHE
[IPUBOJAUTH MIPUMEPHI MATEMAaTUYECKUX OTKPBITUHA POCCUMCKON U
MHUPOBOM MaTEMAaTHUYECKON HayKH

OK 02 Mcnoap30BaTh
COBpPEMEHHBIE CPEJICTBA
[IOMCKa, aHAIu3a U
MHTEPIIPETAMKA WHPOPMAIINH,
1 nH()OpPMAITMOHHBIC
TEXHOJIOTUH IS BBIIIOJTHEHUS
3aj1au mpodeccuoHaIbHON

B obOnactu HNCHHOCTU HAYYHOT'O ITO3HAHUA:

-c(hopMHUpPOBAaHHOCTD MHPOBO33pEHNS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH ¥ OONICCTBCHHOW IPaKTUKH,
OCHOBAHHOTO Ha Jasnore KYJBTYP,

CHOCO6CTByIOH_IeFO OCO3HAaHHMIO CBOCro MECTa B

[OJINKYJIbTYPHOM MUPE;

- YMeThb OINEpPHpPOBATh MOHATUAMU: palMoHaIbHas (QYHKIMA,

byHKIWHS, byHKIHS,
nmorapupmuueckass (QyHKLIUS, TPUTOHOMETPHUECKUE (DYHKIUH,

MOKa3aTelbHasI CTETIEHHAs
oOpaTHbIe (QYHKIMH; YMEHHE CTPOWTh TpapUKH H3YYCHHBIX|
(YHKIMH, UCHONB30BaTh IpaUKU MPH HU3yYEHUHM IPOLIECCOB U
3aBUCUMOCTEH, MpHU PpELlIeHUH 3ajJad U3 JAPYruxX ydeOHbIX

pPEeIMETOB U 3alau U3 peajbHON KU3HU; BbIpakaTh (HopMyiamu




JICATCIIBHOCTH

- COBEPILICHCTBOBAHUE SI3bIKOBOM W YHMTATEIBCKOM]
KYyJIbTYpbl Kak CpEICTBa B3aUMOJCUCTBHUS MEKIY|
ITFOIBMHU U TIO3HAHUSI MUPA;

- OCO3HAaHHWE IIEHHOCTH HAYYHOM JEATEIbHOCTH,
TOTOBHOCTD OCYILIECTBJIATh MPOEKTHYIO 171
MCCIIEIOBATENBCKYIO JEATEIbHOCTh WHIUBUYATbHO!
1 B IpyIIIE.

OBageHue YHUBEpCaJIbHBIMHU

[M03HABATEIbHBIMU JICHCTBUSIMU:

y4eOHBIMU

B) paboTa ¢ nHpopMaIuei:

- BJIQZICTb HAaBbIKaMU TOJYUCHUA I/IH(bOpMaL[I/II/I 3|
MICTOYHHUKOB Pa3HBIX TUIIOB, CaMOCTOSATCIIBHO|
OCYIIECTBIISATh TIOHMCK, aHAIIU3, CUCTEMATH3ALUI0 H
MHTEpIPETaln0 UHOOPMAIMU PA3INYHBIX BHUIOB H
(bopM mpeacTaBICHHS;

- CO3/1aBaTh TEKCThl B PAa3IMYHBIX Qopmarax ¢
Y4€TOM Ha3HayeHHWs HMHGOpMAaLUU U  IIEeJCBOM
ayJUTOpUH, BbIOMpas  ONTUMabHYIO  (opMy
IMPCACTABJICHWA U BU3yaJIN3alluu,

- OLCHWBATh  JIOCTOBEPHOCTh,  JITHTUMHOCTb
nH(pOpMalMK, €€ COOTBETCTBHE IIPAaBOBHIM 1|
MOpabHO-ITHYECKHUM HOpMaM;

- HCIOJIB30BaTh CpeicTBa HMH()OPMALMOHHBIX U
KOMMYHHKAI[HOHHBIX ~ TEXHOJIOTHMH B  PCLICHUH
KOTHUTHBHBIX, KOMMYHHKATHUBHBIX H
OpraHW3allMOHHBIX  3aJad ¢  COOJIOJICHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE€30MaCHOCTH,
[UTUEHBl, pecypcocOepekeHus, IMpPaBOBbIX M|
PTUYECKUX  HOPM, HOPM  HH(pOPMAIUOHHON

3aBUCUMOCTH MCKY BCIIMYNHAMU

- YMETh OIIEPUPOBATH MOHATUAMU: TOXKIECTBO, TOXKIECCTBEHHOE]
MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA ypaBHEHHM
1 HEpPaBEHCTB, pPAaBHOCHUJIBHOCTh YpPAaBHEHWI, HEPABEHCTB U
CUCTCM, pallMOHAJIbHEIC, HppauOHaJIbHEIC, IIOKa3aTCJIbHBIC,
CTCIICHHBIE, norapudmuyueckue, TPUTOHOMETPUUECKUE
YPaBHEHUS, HEPABEHCTBA U CUCTEMBbI; YMETh PEIIATh YPAaBHECHUS,
HEPAaBEHCTBA M CHUCTEMbl C IIOMOILIBIO PAa3IUYHbIX ITPUEMOB;
[pellaTh ypaBHEHMS, HEPABEHCTBA U CHUCTEMBI C MapamMeTpoM;
[IPUMCHATHL YPaBHCHHA, HCPABCHCTBA, UX CUCTCMbBI AJId PCHICHHA
MATCMATUUCCKHUX 3ada4 U 3a1a4 U3 Pa3IMYHBIX O6HaCTef/’I HAayKHU Y
[PEATTBHOM JKU3HH;

yMETb CBOOOJHO ONEpUPOBATH MOHATUSIMH: JIBUKEHHE,

MapajuleNIbHbI  MepeHoC, CHUMMETpHUs Ha IUIOCKOCTH U B

[POCTPAHCTBE, IOBOPOT, MpeoOpazoBaHME I0100Us, MOJOOHbIE
(burypbl; yMeTb pacro3HaBaTh paBHbIE M MOJ00HBIE (UTYDHI, B
TOM 4YHCle B TPUPOAE, HCKYCCTBE, AapXUTEKTYpe; YMETb
MCTIOJIb30BATh
reoMEeTpUUYECKHEe BEIUUMHBI (AJIMHA, Yo, IUIouaib, 00beM) MpH
[pEIICHUH 3a7a4 U3 JAPYIMX y4eOHbIX MPEAMETOB U U3 peabHOU

TreOMETPHUICCKUC OTHOIIICHUA, HaXOaUTh

PKU3HU




0C30I1aCHOCTH;
- BJIaJICTh HaBBIKAMHU PACIO3HABAHUS M 3aIIUTHI
nH(pOopMmaIuu, 0e30macHOCTH|

VIMYHOCTH

MH(pOpMalMOHHON

OK 03 [1nanupoBaTs u
[peaTn30BbIBATh COOCTBEHHOE
poeCCHOHATBLHOE U
ITMYHOCTHOE Pa3BUTHE,
[IpeNPUHIMATEIECKYIO
NesITeIbHOCTD B
podeccronanbHOi chepe,
MCTI0JIb30BATh 3HAHUS IO
(hbHAHCOBOW TPaMOTHOCTH B
[Pa3IMYHBIX )KU3HCHHBIX
CUTYyaIHsIxX

B o6macTy yXOBHO-HPaBCTBEHHOTO BOCITUTAHWSI:

-- c(hopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMS,
ATHUYECKOTO MOBEICHUS;

- CIIOCOOHOCTH OILICHUBATh CHUTYAIMIO U MPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPAIBLHO-
HPABCTBECHHBIE HOPMBI U [ICHHOCTH;

- OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYMBOTO Oy IyIIETO;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAMUTENSAM U
(M) OpyrvM 4ieHaM CeMbH, CO3/aHHI0 CeMbU Ha)
OCHOBE  OCO3HAHHOTO  MPHUHITHS  IIEHHOCTEH]
CEMEHHON U3HU B COOTBETCTBHM C TPAAUIMSIMHU
HaponoB Poccuu;

OBnaziecHWe  YHUBEPCAIBHBIMH  PETYJISATUBHBIMH
IEHCTBUSIMM:

Q) CaMOOPTaHU3AIHS:

- CAMOCTOSATEIHLHO OCYIIECTBIISITh IMO3HABATEIHHYIO
NIesITeNIbHOCTh, BBISABISATH MPOOJEMbl, CTaBUTh U
(bopMyIUpOBaTh cOOCTBEHHBIE 3a/1a4uu B
00pa30BaTENbHON JIEATENHPHOCTH W JKM3HCHHBIX
CUTYyaIusx;

- CaMOCTOATCIBHO COCTABJIATH IUIAH PCHICHUSA

pecypcos,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHHUI;

MpoOJeMbl € YYETOM HWMEIOIIUXCS

- YMCTb ONCprUpoOBaAThH ITOHATUSAMMU: panuoOHaJIbHEIC,
MppallOHAJIbHEBIC, IIOKa3aTCIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(l)MI/IIIGCKI/Ie, TPUT'OHOMCTPUYICCKUC YpaBHCHUA 51

HEpaBEHCTBA, UX CUCTEMBI;
YMETh ONEPUPOBATH MOHATHUSIMHU: MHOIOTPAHHUK,

CCUCHHUC

MHOTOTpaHHHUKA, KyO, MapajUleNienunesa, Nnpu3Ma, TUPAMHUTIA,
(urypa u MOBEPXHOCTh BpAIICHHUS, IIMIIMHIP, KOHYC, TIap, cdepa,
cedeHUss (UTYpHI BpallleHUs, IUIOCKOCTh, Kacaromascs cdepsl,
[WINHAPA, KOHYCA, IUIONIa b MOBEPXHOCTH MUPAMUJIbI, TIPU3MBIL,
cthepsl, KyOa,

ImUupaMubl, IIPU3MBEI,

KOHyCa, UWIUHApPA,  IUIOWAdb o0BeM
[PSIMOYTOJIBHOTO — Mapajuieienunenaa,
[VUTMH]PA, KOHYyCa, [apa; YMEHUE N300paxaTh MHOTOTPAHHUKH U
[MOBEPXHOCTH BpAIICHUsS, UX CEUECHHUS OT PYyKHU, C IOMOIIbIO
UEPTEKHBIX MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEICTB; YMETh
[pacro3HaBaThb CHMMETPHIO B MPOCTPAHCTBE; YMETh PAaclO3HABATh|
MpaBUILHBIE MHOTOTPAHHUKH;

- YMETh ONEPHUPOBATH MOHATHUSMHU: TMPSMOYTOJIbHAs CHCTEMA
KOOPJMHAT, KOOPJAWHATBI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE MPOMU3BENCHHUE, YroJl MEXKIYy BEKTOpaMH, CyMMa
BEKTOPOB,

IIOMOIIIBKO M3YYCHHBIX (I)OpMy'J'I KOOpAUHATBI CCPCANHBI OTPC3Ka,

MPOU3BCACHUC BCKTOpa Ha YHCJIO, HAXOAUTH (|

[PACCTOAHNUEC MCIKAY ABYMSA TOUYKaAMU




- J1aBaTh OLICHKY HOBBIM CUTYAIIUsIM;
CriocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO
[IUPOKOM SpyIMLIMU B pa3HbIX OOJACTAX 3HAHUM,
[TOCTOSTHHO TIOBBINIATh CBOW OOpa30BaTEIbHBIN WU
KYJIbTYpHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIONIb30BaTh TpPHUEMBbl pediekcud s OICHKH
CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

- yMEeTh OLIEHMBaTh PHUCKHM U CBOEBPEMEHHO
[IPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

B) SMOIIMOHAJIBHBIA HWHTEJIEKT, MPEINOoJIaraloiun
c(hOpMUPOBAHHOCTb:

BHYTPEHHEH MOTHBALIMM, BKIIOYAIOIIEH CTPEMIICHUE
K JOCTI)KCHMIO LEeIM M yCHexXy, ONTHUMH3M,
MHULIUATUBHOCTb, YMEHUE JIEMCTBOBATh, UCXOAS W3
CBOMX BO3MO>XHOCTEH;

- SMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATH
PMOIIMOHAIBHOE COCTOSIHHE JIPYTUX, YUYUTHIBATH €r0
[PU OCYIIECTBICHUH KOMMYHHUKAITUH, CIIOCOOHOCTH
K COYYBCTBHUIO U CONEPEKNBAHUIO;

- COIATBHBIX HaBBIKOB, BKJTFOYAIOMITHX]
CIIOCOOHOCTH BBICTpauMBaTh OTHOIICHHUS C IPYTHUMH
MOpMHU, 3a00THTBCS, TPOSBIATH HHTEpPEC U
pasperiats KOHQIUKTHI

OK 04 D¢ dexTrBHO
B3alMOJICVICTBOBATH U
paboTaTh B KOJJIEKTHBE U
KOMaH7Ie

FOTOBHOCTBH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOTIPEICIICHHIO;

-OBJIaJICHUE HaBbIKAMH y4e€OHO-MCCIIEI0BATEIBLCKOM,
[IPOEKTHOM U COIMANILHOM e TEIbHOCTH;

- YMETb OIIEPUPOBATH IOHATUAMMU: CIIyYalHBIN ONBIT U CIy4ailiHOE
COOBITHE, BEPOSITHOCTD CIIy4aifHOrO COOBITHS; YMETh BBIUYUCIATH
BEPOSATHOCTb C  HCHOJb30BAHHMEM TIpaUUYeCKUX  METOJIOB;
NPUMEHATh (POPMYJIBI CIOXKEHHUS U YMHOXKEHHUS BEPOSITHOCTEH,

OBJ'IaI[eHI/IC YHUBEPCAJIbHBIMU KOMMYHHUKATHBHBIMH

KOMOWHATOpHBIE (akTel W (GOpMYNIBI TIPU pEIICHHH 3a]1a4;




TEVICTBUSIMUA
0) COBMECTHAsI IeITCIIbHOCTD:

MOHUMATh ¥  HCIOJB30BaTh MPEUMYIIECTBA
KOMAaHTHOW ¥ MHANBUIYaJIbHON PabOTHI,

- TNPUHUMATh IIEIM COBMECTHOW JICSITEIBHOCTH,
OpraHu30BbIBaTh U KOOPJAMHUPOBATH JIEUCTBUS IO
€€ JOCTMIKCHHUIO: COCTaBIISITh IUIaH JCHCTBUH,
[pactpenenaTb poju C y4eTOM MHEHUM YYaCTHUKOB
00CYKIaTh pPE3yIbTaThl COBMECTHOW PaboTHI;

- KOOPJIUHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBHUSAX
[PEATBHOTO, BUPTYaJIbHOTO M KOMOWHHUPOBAHHOTO
B3aMOJICHCTBUS;

- OCYIIIECTBJISATh CTpaTEruYecKoe
[MOBEJICHUE B PA3JIUYHBIX CHUTYyalUsAX, MPOSBIISTH

TBOPYCCTBO U B006pa)KCHI/Ie, OBITh HWHHUIIMATHBHBIM.

IIO3UTHUBHOC

OBJageHue
TEICTBUSIMUA

YHUBEPCATbHBIMU  PETYISATHBHBIMU
) IPUHSITHE CE0sl U IPYTHX JIFOICH:

- IPUHUMATh MOTUBBI U apTyMEHTHI JIPYTUX JIIOJIEH
[IpU aHAJIHM3€E PE3yIbTATOB ACSITEIbHOCTH;

- IPU3HABATh CBOE TMPABO M MPABO IPYTUX JIOACH HA
OIIINOKHU;

- pa3BUBaTh CIOCOOHOCTH IOHUMATH MUP C TIO3UIIMH
NPyroro 4eaoBexa

OLICHUBATh BEPOSITHOCTU PEAJbHBIX COOBITHIA; 3HAKOMCTBO CO|

CJ'Iy‘-I&fIHBIMPI BCJIMYMHAMU, YMCHHUC TIPUBOJUTL TIMPUMCPBI

IIPOABJICHUA  3aKOHaA OOJBIINX 4YHUCEN B INpUPOAHBIX H

O6HI€CTB€HHBIX SIBJICHUSAX,

- YMCTb CBO6OI[HO OICpHUpOBaAThL HOHATUAMU: CTCIICHL C LECJIbIM
HaTypaHBHOﬁ CTCIICHHU, CTCIICHb C
CTEIIEHb C JACHCTBUTEIbLHBIM

Jorapudm

MOKa3zaTeJIeM, KOPEHb
[PallMOHAJIBHBIM ~ [TOKa3aTeJeM,
(BELIECTBEHHBIM)  TIOKa3aTeJIeM, 4uciia, CHHYC,
KOCHHYC U TAHT€HC IPOU3BOJILHOTO YHCIIA;

- yMeTb CBOOOJIHO ONEpPHPOBATH MOHATHUSAMH: rpaduk (HyHKIHH,

oOpaTHast GYHKUMS, KOMIO3UIMS (YHKUMH, TUHEWHAs (YHKINA,

KBajpaTHUuHas (QyHKOUS, CTerneHHas (QYHKOUS C  LEJIbIM
[OKa3aTeJieM, TpPUTOHOMETpUYeckne  (GyHKIUH, OOpaTHBIC
TPUTOHOMETPHUYECKHE ¢byHKIHH, nokazaresbHast u

morapudmuueckas QyHKIMU; YMETh CTPOUTH rpapuku GyHKIUH,
BBIMOJIHATE MPeoOpa3oBaHus rpauKoB PYHKIUH;
- yYMeTb WHCIIOJNIb30BaTh Tpadukd (QyHKIMHA IS W3YYCHHS

[IPOLIECCOB M 3aBUCHMOCTEW MpHU PELICHUM 3a7ad U3 JIPYTUX

y4eOHBIX TMPEIMETOB U M3 pEealbHOM JKU3HHU; BbIPAXKaTh|
(hopMyIamMH 3aBUCUMOCTH MEX]ly BETUUUHAMU;

CBOOOZHO OINEPUPOBATh TMOHATUSAMU: YETHOCTh (DYHKIIMH,
[EPUOAUYHOCTD ¢byHKIMY, OTrPaHUYEHHOCTh ¢byHKIHY,
MOHOTOHHOCTh ()YHKIIMH, SKCTpeMyM (YHKLIUHU, HauOojbIllee U

HANMCHBIIICC 3HA4YCHUA q)yHKI_II/II/I Ha TIIPOMCIKYTKE; YMCTh|

TIPOBOJIUTH UCCIIEAOBAHUE (pyHKL[I/H/I;
- yYMETh HCIIOJb30BaTh CBOWCTBA W Tpadukd QyHKIUNA 75
[PELLICHHS] YpPaBHEHUI, HEPABEHCTB M 3aJa4y C I[apaMeTpamu;
M300pakaTh Ha KOOPJAWHATHOW TUIOCKOCTA MHOXKECTBA PEIICHUHN
YpaBHEHUI, HEPABEHCTB U UX CUCTEM




OK 05 OcyiiecTBasTh YCTHYIO
1 TUCHMEHHYO
[KOMMYHHKAIIUIO HA
FOCy1apCTBEHHOM SI3bIKE
Poccuiickoit @eneparnyu ¢
y4eToM 0COOeHHOCTEeH
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00acT 5CTETHYECKOrO BOCITUTAHUS:

- OJCTETHMYECKOE OTHOLICHUE K MHUpPY, BKIKOYasd
PCTETUKY  OBITa, HAYYHOTO W  TEXHUYECKOTO
TBOpPYECTBA, CIIOpPTAa, TpyJda W OOIIECTBEHHBIX
OTHOIIICHMIA,

- CIOCOOHOCTh BOCHPHHHMATh PA3JTUYHBIC BHJIbI
MCKYCCTBa, TpPAaJULMM W TBOPYECTBO CBOETO U
pyrux OIyIIaTh  SMOIMOHATIBHOE
BO3/I€ICTBUE UCKYCCTBA;

HapoIoBs,

- yOeX/JIEeHHOCTb B 3HAUMMOCTH Ul JIMYHOCTU H
00IIecTBA OTEUECTBEHHOIO U MHPOBOT'O HUCKYCCTBA,
PTHUYECKUX KYJBTYPHBIX TPAaJULUNA M HApOJIHOIO

TBOPYECTBA,;
- TOTOBHOCTh K CaMOBBIPKCHHIO B Pa3HBIX BHIAX
MCKYCCTBA, CTPEMJICHHE MpPOSBISATh  KAayeCTBa

TBOPUYECKOMN JIMYHOCTH;

OBnajieHue YHMBEPCAIbHBIMA KOMMYHUKATUBHBIMU
NIEHCTBUSIMM:

a) oOIIeHHeE:!

- OCYUIECTBIISITh KOMMYHHUKAllMd BO BceX cdepax|
PKU3HU,

- pacro3HaBaTh HeBepOaibHBIE CpeACTBa OOLICHMS,
[MOHUMATh  3HAYEHUE  COIMAIbHBIX
[pacrio3HaBaTh MPEANOCHUIKU KOH(ITUKTHBIX

3HAKOB,

CUTyaluid ¥ CMSATYATh KOH(IIMKTHI,

Pa3BEpPHYTO U JIOTUYHO H3Jaratb CBOIO TOYKY
BPEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEICTB

- YMETb OIEPHUPOBATH MOHATHAMHU: CpelHee apu(pMETHUYECKOE,

MenuaHa, HauOoJbIlee W HAUMEHbIIEe 3HAueHHs, pa3Mmax,
Habopa;
nHpopmaruto,
Ha JuarpamMmax, rpadukax,
OTPaKAIOIyI0 CBOMCTBA pEANbHBIX MPOLIECCOB U  SIBICHUN;
[PEICTAaBIATh MHPOPMALMIO C MOMOIIBIO TAaOJIUI] U JUArpaMM;
MICCIIEZIOBATh

IIPUMCHCHUCM Fpa(I)I/I‘-IeCKI/IX MCTOHOB U 3JICKTPOHHBIX CPCIACTB,

ucriepcusi, CTaHJIAPTHOE OTKJIOHEHHE YHCIOBOTO
YMEHHE U3BIIEKATD, HUHTEPIPETUPOBATH

[pe/ICTaBJICHHYI0 B TaOIMIaXx,

CTaTUCTUYECKUE JaHHbIE, B TOM YHUCIE C
- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, NpsAMas, INIOCKOCTD,
[IPOCTPAHCTBO, ABYTPAHHBIA YIOJI, CKPELIUBAIOIIMECS IPSIMBIE,
[apajuIeIbHOCTh M MEPIEHINKYJIIPHOCTh NPSIMBIX U INIOCKOCTEH,
[YTOJI MEKIY MPSMBIMH, YIOJ MEXKIY NPSMOM U TNIOCKOCTBIO, YIoJl
MEXAY IUIOCKOCTSIMHM, PAaCcCTOSHME OT TOYKM N0 IUIOCKOCTH,
[PACCTOSIHUE MEXY NPSAMBIMH, PACCTOSTHUE MEKIY IUIOCKOCTSMU;

- YMETb MCIOJIb30BaTh MPHU PEIICHUH 3a/1a4 U3y4YeHHbIE (aKThl U
TeopeMbl IUIAHUMETPHUH; YMEHUE OLEHHBAaTh pa3Mepbl OOBEKTOB

OKPYKAIOIIET0 MHUpPa

OK 06 ITposBisaTe
pakJTaHCKO-IIATPHOTHYECKYIO

OCO3HaHME  OOy4YalOUMMHCA  POCCUHCKOM

- YMCTh OIICPpUPOBATH MOHATUAMMU: IIPSAMOYT'OJIbHAA CUCTCMA

rpaKIaHCKOW WJEHTUYHOCTH,

KOOpAWHAT, KOOPAWHATBEI TOUKHU, BEKTOP, KOOPJAWHATBI BEKTOPA,




[MO3ULUIO, JIEMOHCTPUPOBATH
0CO3HAHHOE MMOBEJICHUE Ha
OCHOBC TpaI[I/IHI/IOHHI)IX
00IIEUeI0BEYUECKUX
I[IEHHOCTEH, B TOM UHCIIE C
Y4ETOM TapMOHU3AIUN
MEKHALIMOHAIBLHBIX 1
MEXKPEJIUTHO3HBIX OTHOIICHUH,
[IPUMEHATH CTaH1apPThI
AHTUKOPPYILUOHHOI'O
IIOBCACHUA

LCJICHAITIPAaBJICHHOC
TTO3HUIIMH JJUYHOCTH

pa3BHTHE
OCHOBE

BHYTPEHHEH
Ha JTyXOBHO-,
HPAaBCTBEHHBIX IIEHHOCTENW HapoJaoB Poccuiickoi
Denepand, HUCTOPUYECKUX HaIlMOHAJILHO-

KyJIbTYPHBIX Tpaauiuii, (HOpMUPOBAHHE CHCTEMBI

u

3HAYMMBIX  LEHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
AHTUKOPPYILIMOHHOTO MHUPOBO33pEHUS,
[IPaBOCO3HAHMUS, HKOJIOTUYECKOM KYJIBTYPBHI,

CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH YKU3HCHHBIC
[LTaHbI;

B yacTu rpak1aHCKOTO BOCIIUTAHUS:

- O0CO3HAHME CBOMX KOHCTUTYIMOHHBIX TMpaB M
00513aHHOCTEH, YBOKCHHE 3aKOHA U TIPABOTIOPSI/IKA;
NPUHATHE  TPAAWIMOHHBIX  HAIMOHAIBHBIX,

O6I.I.[C"ICJ'IOBC‘I€CKHX TYMaHHUCTUYCCKUX

H
JICMOKPATUYCCKUX HCHHOCTeﬁ;
T'OTOBHOCTD IMPOTHUBOCTOATH

naCcOJIOrnnu

PKCTPEMH3MA, HaIlMOHAJIN3Ma, KceHohoouu,
ITMCKPUMMHALIMK 110 COLMAIbHBIM, PEJIUTHO3HBIM,
[PaCOBBIM, HALIMOHAJIBHBIM IPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTb B
MHTEpecax IpakJaHCKOro oOIIecTBa, y4acTBOBATh B
CaMOYIIPaBJIEHUU B o061eo0pa3oBaTebHON
OpraHMU3alMK U JETCKO-IOHOIIECKUX OPraHU3aLMsIX;
- yYMEHHME B3aMMOJEICTBOBATh C COLHUAIbHBIMY|
MHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIUSIMH U
Ha3HAYECHHUEM;

- TOTOBHOCTb K T'YMaHHTapHOM M BOJIOHTEPCKOH|

NICATCIIBHOCTH,

CKAJIIPHOE NPOU3BEACHUE, YIOJl MEXIAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BECHUE BEKTOPA HA YKCIIO; HAXOIUTH C
MMOMOLIbIO U3YUYEHHBIX (POPMYJI KOOPAUHATHI CEPEIMHBI OTPE3KA,
[PACCTOSIHUE MEXKY IBYMS TOUKAMU;

-yMeTb BbIOUpaTh MOAXOASIIUN U3yUEHHBIM METOT JJIsl PEeLICHUs
3aJauu, paclo3HaBaTh MaTeMaTuyeckue (paKkThl U
MaTeMaTH4YeCKUEe MOJEIHU B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPHI
MaTEMAaTUYECKUX OTKPBITUI POCCUNCKONW U MUPOBOM
MaTEMaTHYECKON HAyKH.

- YMETb OIIEPUPOBATH IMOHATUAMMU: CIIyYaHHBIN OIBIT U CIy4aliHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYUCIATH
BEPOSATHOCTb C  HCHOJb30BAHMEM TIpaUUYeCKUX  METOJOB;
[IPUMEHATh (OPMYJIBI CIIOKEHHSI M YMHOXEHHUs BEPOATHOCTEH,
KOMOUHaTopHble (akTel U (OpMYJBl HpPU pPELICHUU 3a7ad;
OLIEHUBATh BEPOSITHOCTU PEAJbHBIX COOBITHIA; 3HAKOMCTBO CO|
CIIy4YalHbIMU BEIWYMHAMHU; YMEHUE IIPUBOIUTH IPUMEPHI

IMPOABJICHUA  3aKOHaA OOJIBIIINX YHCENT B NpUPOAHBIX U

OOIIIECTBEHHBIX SIBJIEHUSAX




[IaTPUOTHUYECKOT0 BOCIIMTAHUS:

- chopMHPOBAHHOCTH POCCUHCKON TpaskJaHCKOM
MICHTUYHOCTH, NMATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapo/y, YyBCTBa OTBETCTBEHHOCTH Tiepe] PoanHou,
FOpJIOCTH 3a CBOM Kpai, cBOI0 PoauHy, CBOil A3BIK U
KYJIbTYpY, MPOIJIOE u HacTosIIee
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuu;

- LEHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM
CUMBOJIAM,  HCTOPUYECKOMY U  IPUPOAHOMY]
HacjaeAulo, MaMATHHKAaM, TpagulusM HapoJOB
Poccun, noctmxenusm Poccnn B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

- ujeiHasi yOexX1eHHOCTh, TOTOBHOCTD K CITY>KEHHUIO
1 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €r0
CcyaB0y;

OCBOCHHBIE  OOYYalOIIUMHCS  MEXKIPEIMETHBIC
MOHSITUS ¥ YHUBEpPCAIbHbIE YyueOHbIE JEHCTBHS

(peryisiTUBHbIE, [I03HABATEIILHBIE,
KOMMYHHKATHUBHBIE);
- CHOCOOHOCTh ux UCIIOJIb30BaHUs B

[T03HABATEJIBHOW M COLMAJIBHOW  IPAKTHKE,
FOTOBHOCTh K CAMOCTOSITEIbHOMY IIJIAHWPOBAHUIO U
OCYILIECTBIICHUIO yueOHOI JEATENBHOCTH,
OpraHuzaluu  y4eOHOro  COTpyJHHYECTBA  C
[1e1arornyeCKuMu pabOTHUKaMHU ¥ CBEPCTHUKAMU, K|
y4acTUI0O B IOCTPOCHUM  HHAUBUAYAIbHOH
00pa3oBaTENbHON TPACKTOPHH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
CCIIE0BATENbCKOM, MPOEKTHON U COLIMAIBHON




JICATCIIBHOCTHU




OK 07 CogeiicTBoBaTh
COXPAaHEHMIO OKPYKAOIIEH
Cpeabl, pecypcocOepexeHuIo,
[MPUMEHATH 3HAHUS 00
M3MEHEHUU KJIMMaTa,
PUHINTIBL OEPEKITUBOTO
[IPOU3BOJICTBA, (P (HEKTUBHO
NeliCTBOBATh B UPE3BbIUAHBIX
CUTYyalusix

- HC IPUHUMATH [[GI\/JICTBI/ISI, IIPUHOCAIINE BpCa

OKpYKaroIlEH Cpee;
- yMeTb IPOTHO3UPOBaTh  HEOJIAronmpUsATHBIE
PKOJIOTMYECKHUE TOCHEACTBUS TMPEANPUHUMAEMBIX|

NIENCTBUN, ITPEAOTBPAIATh UX;

- pacIIMpUTh OIBIT AEATEIBHOCTH IKOJIOTHYECKOU
HaIIpaBICHHOCTH;

- paspabaThiBaTh IIJIaH pEIICHUS MpoOJeMbl ¢
Y4ETOM aHajlu3a HMEIOLUXCS MaTepUalIbHBIX U
HEMaTEepUaIbHBIX PECYPCOB;

ITOUCK]

- OCYHICCTBJIATDH eJcHarip aBJICHHBIN

[epeHoca  CpeNCTB croco0oB  JeicTBUSA B

MpOeCCHOHATIBHYIO CPEy;
- YMETh NEPEHOCHTh 3HaHUS B IIO3HABATEILHYIO H

n

[IPAKTUYCCKYIO obnactu KHU3HCOACATCIIBHOCTH,
- OpcjiaraTb HOBLIC IIPOCKTHI, OLUCHHUBATL HUIACU C
[IO3UIUN HOBU3HBI, OPUTHUHAIILHOCTH, HpaKTquCKOﬁ

3HAYNMOCTH;
- JaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHTH,
KOPPEKTHBBI B JIeATEeIIbHOCTD, OIICHHUBATh

YMETh ONEpPUPOBATh MOHATUAMHU: (YHKIHSA, HEIpEpbIBHAS]

(GyHKIMS, TPOU3BOJAHAs, IepBOOOpa3Hasi,  OIpeesICHHBIH
WHTETpal; yMETb HAaxXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHbIX|
(YHKIMH, MCNONIB3Ysl CIPABOYHBIE MaTepHalibl; UCCIEAO0BaTh B

[POCTEHIINX Cily4asX (PYHKIMM Ha MOHOTOHHOCTh, HAaXOIWTb
HauOoJbIINEe M HAaMMEHbIIME 3HaueHWs (YHKIMHA; CTPOUTH
rpaduKd  MHOTOUYICHOB  C  MCIIOJIb30BAaHUEM  amapara
IPUMEHATh IPOU3BOAHYIO IIpH|
pemars

MATCMATUYCCKOI'O aHajIn3a,

pelIeHnyd  3a7ad  Ha  JBUIKCHHE, MPAKTHKO-
OPUCHTHPOBAHHBIC 3aJa4d Ha HaI/I6OJII)IIII/Ie U HAUMCHBIIINC
BHAYCHUA, Ha HAXO0XXICHUE ITYTH, CKOPOCTH U YCKOPEHHUS,

- YMCTH OIICPUPOBATH MOHATHAMHU: JABUKCHUC B IIPOCTPAHCTBC,
moo0HBIe (DUTYPBI B MPOCTPAHCTBE; HMCIOJIB30BaTh OTHOIICHHE
[JI0IIa el TOBEPXHOCTEH M OO0BEMOB MOJOOHBIX (QUTYp MpH
[PCILICHUH 33]1a4;

- YMCTb BBIYUCIIATH I'COMCTPUUCCKHUC BCIIMYUHBI (I[J'II/IHa, yrod,
UI0I11a](b, 00BEM, MIOMIAAb TOBEPXHOCTH ), UCTIONB3YS U3yUYECHHBIE

(hOpMYJIBI 1 METOJIBI

COOTBCTCTBHC PE3YJILTATOB LICIISAM




Buanl gesiTeJIbHOCTH

IIpodeccnonabHbIe KOMIIETEHIIUH, COOTBETCTBYIOLIUE
BH/IaM J1eSITeJIbHOCTH

2

I[IK'1

Benenne TeXHOIOTHUECKUX
MPOLIECCOB 0OOTAIICHHUS
ITIOJIE3HBIX UCKOITaCMbIX

COTJIACHO 3aJJaHHBIM
napamerpam

[IK1.1.0cymecTBisITh KOHTPOIb

TEXHOJIOTMUECKOT0 IIPOLIECCA B COOTBETCTBUU C
TE€XHOJIOIMYECKUMHU JJOKYMEHTaMHU.

I1K 1.2. KontponupoBatb paboTy OCHOBHBIX MaIIIMH,
MEXaHU3MOB U 000PYJJOBaHUS B COOTBETCTBUU C
MaCIOPTHBIMU XapaKTEPUCTUKAMH U 33 JaHHBIM
TE€XHOJIOTMYECKUM PEKUMOM.

IIK 1.3. O6ecnieunBaTh paboTy TPAHCHIOPTHOTO
00opyToBaHuUS.

[IK 1.4. O6ecnieunBaTh KOHTPOIb BEJCHHSI MMPOIIECCOB
MIPOU3BOJICTBEHHOTO 00CTYKUBaHUS.

IIK 1.5. BecTu TEXHUYECKYIO U TEXHOJIOTMUYECKYIO
JIOKYMEHTAIHIO.

IIK 1.6. KonTposnnpoBarh 1 aHaJIU3UPOBATh KAYECTBO
MCXOJHOT'O CBIPBS ¥ MPOYKTOB O0OTaIIEHNUS.

IIK 2

o0ecrieueHue
(GYHKLIIMOHUPOBAHUS
CUCTEMBI YIIPaBICHUS
OXpaHOU TpyJAa U
IIPOMBIIIIIEHHOU
0€30I1aCHOCTBIO Ha Y4acTKe

[IK 2.1. ObecnieunBaTh MPOU3BOICTBEHHBIM KOHTPOJIb 32
coOnroeHreM TpeOOBaHUI MPOMBIIIIEHHOW 0€30MacHOCTH.
[IK 2.2. CopeiicTBOBaTH 00ecneYeHNIO (HYHKIIMOHUPOBAHUS
CUCTEMBI YIIPaBJICHUS OXpaHOU Tpyaa.

[IK 2.3. Ob6ecnieunBaTh KOHTPOIb 32 COOTIOACHUEM
TpeOOBaHMI OXpaHbI TPY/IA, BKIIFOYAS COCTOSHUE pabouuX
MECT ¥ 000pYyJOBaHMSI Ha yYacTKe.

[1K 2.4. O6ecnieunBaTh MPOBEICHUE MEPOTIPHITHH,
HaIpaBJIEHHBIX HA CHWYKEHUE MPOPECCHOHATBHBIX PUCKOB.

I1K 3

OpraHu3alys JesTeIbHOCTH
nepcoHaia
MIPOM3BOJICTBEHHOTO
MOJpa3IeIICHUS

IIK 3.1. Ob6ecnieunBaTh BBINOJIHEHNE TUIAHOBBIX MTOKa3aTesen
y4acTKa.

[IK 3.2. AHanu3upoBaTh IPOIIECC U PE3YIbTATHI
JeATEIbHOCTH MepCOHaNa y4acTKa, IIIaHUPOBATh U
OpraHU30BbIBATH MEPOINPUATHS, HAIIPABJICHHBIEC HA
MOBBIIICHUE MPOU3BOUTEIHLHOCTH TPY/1a 38 CUET YCTPAHCHHUS
BCEX BUJIOB TIOTEPb.

IIK 3.3. ObecnieunBaTh MOTHBAITUIO U CTUMYJIUPOBAHHE
TPYJOBOH JAESATETHLHOCTH IIEpCOHANIA.

[IK 3.4. IIpoBOaUTh MHCTPYKTAXKHU 10 OXpaHe TpyAa U
IPOMBIIIIEHHOHN 0€3011aCHOCTH.




2. CTpyKTypa U coaep:xaHue 0011eo0pa3oBaTebHON TUCIUILIHHBI

2.1. O0beM IUCUMILIMHBI M BUABI y4e0HOIi padoThI

Bup yuyeOHoii padoThI Oo6vem 6 uacax

O0beM 00pa3oBaTeIbHON MPOrPaMMbl THCHHILTHHBI 280




B T.4.

OcHoOBHOE colepKaHue 280
BT. U..

TEOPETHYECKOE 00yUeHHe 110
MIPAKTUYECKHUE 3aHATHS 130
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COepPKaAHMeE (CONEPKAHUE 40
NMPHUKJIATHOT0 MOTYJIs)

BT. U..

TEOpeTUUECKoe 00yueHue 2
NPaKTUYECKUE 3aHATHS 38
IIpomexxyTouHas aTrecTanmus (3IK3aMeH) 6




2.2. TemaTu4yecKUH NMJIAH U COJAEP:KaHUE TUCIHHUIIMHBI

Conep:kanue ydye0HOro Mmarepuasa (0OCHOBHOE M MPO(ecCHOHAJIBLHO-

HaumenoBanue pa3ieiion . O0bem dopmMupyemsbie
OPMEHTHPOBAHHOE), JIA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYHMH)
1 2 3 4
OcHoBHoOe coaep:kaHne
Pasnen 1. IloBTopeHue 16
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxanue yueOHOro MaTepuaa
ens u 3aja4M | bazoBble 3HaHUS M yMEHUS [0 MaTeMaTHuKe B MNPOPEcCCHOHAIbHOM U B
MaTeMaTHKU IIPH | TIOBCETHEBHOM JESATEIBHOCTH.
OCBOCHMH CTICUMANBHOCTH | KoMOMHUpOBaHHOE 3aHATHE 2
Tema 1.2 Conepxanue yueOHOro MaTepuaa
Yucma wu  Beruucienus. | JleiicTBus HaJl MOJOKUTENBHBIMUA U OTPULIATEILHBIMHU YUCIaMU, OOBIKHOBEHHBIMU U OK-01, OK-02,
Bripaxenus U | IECATHYHBIMU JAPOOSMHU. OK-03, OK-04,
peodpazoBaHus JleiicTBust co cTeneHsaMu, GOpMyJIbl COKPAIIEHHOTO YMHOXKEHHUS. 2 OK-05, OK-06,
KoMOuHMpOBaHHOE 3aHSTHE OK-07
Tema 1.3. IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE co/ep;KaHue (conepxanue IK 1.1, 11K 1.3
['eomeTpus HA TNIOCKOCTH | MPHKJIAJHOTO MOXYJIsI)
Buap! miiockux GuUryp v ux riomaib.
[IpakTuKO-OpHEHTHPOBAHHbIE 337a4l B KypCce F€OMETPUU Ha IUIOCKOCTH 2
[IpakTrueckoe 3aHsTHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
IIponenrtneie Beruucienus | [IpocTeie MpoOLEHTHI, pa3Hble CIOCO0B! MX BhIYUCICHHS. CII0KHbBIE TPOIEHTHI
[IpaKTHYECKOE 3aHATHE 2

Tema 1.5

Coneprxanne yd4eOHOT0 MaTepurana




YPaBHCHI/Iﬂ 1 HCPABCHCTBA

JIuneiiHble, KBaJIpaTHbIE, IPOOHO-TMHENHbBIE YPaBHEHUS U HEPABEHCTBA

[IpakTrueckoe 3ansaTHE 2
Tema 1.6 Coneprxanne y4eOHOTO MaTepurana
Cucrembl  ypaBHeHuH M | CocOOBI pelIeHNs] CHCTEM JIMHEWHBIX ypaBHEHUH.
HEPaBEHCTB Komb6unupoBanHoe 3anatue 4
Tema 1.7 Coneprxanne ydeOHOT0 MaTepurana
BxonHoi KOHTPOJIb Borunicnenuss u npeoOpa3oBaHMs. YpaBHEHHsT M HepaBeHCTBa. [‘eomerpust Ha
IJIOCKOCTH 2
KontponsHas pabora
Paznen 2 Ilpsambie wun 16
IUIOCKOCTH B
NPOCTPAHCTBE
Tewma 2.1. Copepxanue yueOHOTO MaTepHana
OcHoBHbIE nouatus | [Ipeqmer crepeomerpun. OCHOBHbIE TOHATUS (TOYKa, TMpsiMasi, IUIOCKOCTD,
CTEPEOMETPHUH. npoctpancTBo).  OCHOBHbIE — akcMOMBbl  cTepeomerpuu.  Ilepecekarommect, 2
Pacnonoxenue NpsAMBIX W | mapajuleidbHble W CKpeuluBamomuecss npsMbeie. [Ipu3HaK W CBOWCTBO
IJIOCKOCTEN CKpeLMBaromuxcs npsaMbix. OCHOBHBIE IPOCTPAHCTBEHHBIE (DPUTYPHI.
KoMOuHMpOBaHHOE 3aHSTHE OK-01, OK-03,
OK-04, OK-07
Tema 2.2. Copepxanue yueOHOTO MaTepHana K 1.1. [IK 1.3
[MapasiensHOCTh TpsMBIX, | [TapamnensHele npsMas M miockocTs. Onpenenenue. Ilpusnak. CaoiictBa (c o '
OpsMOM M IUIOCKOCTH, | oKas3arenbcTBOM). Ilapamnensuble miuockoctu. Omnpenenenue. [Ipusnak. CBoiicTBa
IJIOCKOCTEN (c nmoxazarenbcTBoM). Terpasap u ero nsneMeHTsl. Ilapamnenenunen u ero
aneMeHThl. CBOMCTBA IPOTUBOMOJIOKHBIX IPAHEN U IMaroHajeil napauieaenunesa. 4
[TocTpoenne ceuenuii. Pemenue 3anay.
KomOunupoBaHHoe 3aHATHE
Tema 2.3. Coneprxanne yu4eOHOT0 MaTepurasa
[lepnieH UKy ISIPHOCTD [lepnennukynspueie npsimble. [lapamienbHble npsMble, NEPIEHIUKYJSAPHBIE K




NPSIMBIX, IPSIMOM U
IJIOCKOCTH, TNIOCKOCTEH

IIJIOCKOCTH. HpI/I3HaK NEPHNCHAUKYJISIPHOCTHU HpﬂMOfI u IIJIOCKOCTH.

JoxazarenbcTBo. Ilepnenavkyisap U HakioHHas. llepneHauKyIIApHbIE TUIOCKOCTH.
[Ipu3Hak nepneHAUKyYISIPHOCTH IUIOCKOCTEN. [loKa3aTenbeTBo.

Paccrosinust B mpocTpaHcTBe 2
Komb6unupoBanHoe 3ansatue
Tema 2.4. Coneprkanne yu4eOHOTO MaTepuraa
Teopema 0 Tpex Teopema o Tpex neprneHauKyspax. Jloka3arenbCTBO. YTOJ MEXAYy MNPSMOW U
TCpTICHIMKY IApax IJIOCKOCTBIO. YTOJI MEXY MIIOCKOCTIMHU 4
KomOunupoBanHoe 3aHaTne
Tema 2.5. IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE co/ep;KaHue (conepxanue
[TapannensHsie, NPUKJIATHOTO MOIYJIS)
NEPHEHANKYIISIPHBIE, AkcHOMBI  cTepeoMeTpuH. [lepneHANKYISIpHOCT, MPSAMOM U TUIOCKOCTH,
CKPEILMBAIOIINECS IPAMBIE | TApAILIETBHOCTh JIBYX MPSIMBIX, NePHEHANKYISIPHBIX MJIOCKOCTH, 4
MEePHIEHAUKYISIPHOCTD IJIOCKOCTEHN
[IpakTHueckoe 3aHsaTHE
Tema 2.6. Coneprxkanne yd4eOHOT0 MaTepurana
Pemenne 3amau. IIpsamelie u | Pacrionoxenne NpsMBIX M TUIOCKOCTEH B MpocTpaHCTBe. [leprneHauKysipHOCTh |
IJIOCKOCTH B | MapaJuieIbHOCTb MPSAMBIX U IIockocTel. CKpelmBarommecs npsmbie
MIPOCTPAHCTBE KonTponbHas pabota 2
Pasnen 3. Koopaunatsl n 14
BEKTOPbI
Tema 3.1 Coneprkanne yu4eOHOT0 MaTeprasa OK-02, OK-03,
JlexapToBbl KOOpAMHATHI B | JlekapTOBBl KOOpPAMHATHI B mpocTpaHCcTBe. IIpocTeiimue 3amauun B KOOpAMHATAX. OK-04, OK-07
npocTtpaHcTBe. Paccrosiaue | PacctosiHue MEXIy IByMsI TOYKAMHU, KOOPJIWHATHI CEPEIUHBI OTPE3Ka 4 MK 1.1, K 1.3

MEXIY JBYMs TOYKaMH.
KoopanHatel  cepenuHbl

oTpe3Ka

KomOunupoBanHoe 3aHATHE

Tema 3.2

Copepxanue yueOHOTO MaTepHana




BexTopsl B mpocTpaHcTBE.
Yroim MexIy BEKTOpPaMHU.
CkanisipHOE TNPOU3BEIECHUE

Bektopel B mpoctpaHcTBe. ClI0O)KEHHE M BBIYUTAHME BEKTOPOB. YMHOMKEHUE
BekTOpa Ha uucio. Kommnnanapueie BekTopbl. CKalXsipHOE MIPOU3BEACHUE BEKTOPOB.
Pa3noxxeHne BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopaMm. KoopanHatel BeKTOpa,

BEKTOPOB CKaJISIpHOE MPOU3BEICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEX]y BEKTOPAMHM, YIOJl 4
MEXAY NMPSIMOU M INIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH. Y pPaBHEHHE INIOCKOCTH.
['eomeTprueckmii cMbICT OpeaenuTes 2x2
KomOunupoBaHHoOe 3aHATHE
Tewma 3.3 IIpodeccuonaibHO-OpEHTHPOBAHHOE coaepkaHue (copep:kanue
[IpakTuko- NPHUKJIATHOTO0 MOIYJIST)
OpUEHTHPOBaHHbIE 3aJauM | KoopanHaTHas MI0CKOCTh. BbluncieHue paccTOsSHUM U IJIOLIAAed Ha IJIOCKOCTH.
Ha KoopauHaTHOM | KonmdaecTBeHHBIC pacyeThl 4
IUIOCKOCTH [IpakTnueckoe 3anaTHe
Tewma 3.4 Copepxanue yueOHOT0O MaTepuana
Pewenne 3aj1a4. | /lekapToBbI KOOpPAMHATHI B IpocTpaHcTBE. Bekropsl B npocTpaHcTBe. CloXKeHHE U
KoopaunaTsl 1 BEKTOpPbI BBIUMTAHUE BEKTOPOB. YMHOXEHHE BeKTOopa Ha uuciio. KommiaHapHble BEKTODBHI.
CkansipHOo€  IpOU3BEAEHHE  BEKTOpoB. PasnokeHue Bekropa 1O  TpeM
HEKOMILJIaHApHBbIM BekTOopaMm. [Ipocteiimue 3amaun B koopauHatax. KoopauHaTsl
BEKTOPA, PACCTOSIHUE MEXKAY TOYKaMH, KOOPAUHATHI CEPENUHBI OTPE3Ka, CKAIIPHOE
IIPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YrOJd MEXAY BEKTOPAaMH, YIOJl MEXIy 2
IPSIMOM U INIOCKOCTBIO, YTOJI MEXAY TUNIOCKOCTSAMHU
KonrponsHas pabora 56
Paznen 4. OcCHOBBI 34 OK-01, OK-02,
TPUTOHOMETPHUH. OK-03, OK-04,
Tpuronomerpunuyeckue OK-05, OK-06,
dyHkUH OK-07
Tema 4.1 Coneprxanue yueOHOT0O MaTepuaa K 1.3




Tpuronomerpuyeckue Paguannas mepa yrina. IIoBopoT Touku BOKpyr Hadana koopauHat. OnpezneneHue
(GYHKIMU TPOHM3BOJIBHOIO | CHHYCA, KOCHHYCA, TAHT'€HCA M KOTAHT€HCA. 3HAKU CHHYCa, KOCHHYCA, TAHI'€HCA U 4
yria, yucia. PanuaHHas M | KOTaHIeHca 10 YeTBEPTSIM. 3aBUCUMOCTb MEXYy CHHYCOM, KOCUHYCOM, TAHT€HCOM
rpajycHas Mepa yria 1 KOTAaHT€HCOM OJ/IHOTO M TOT'O e yria

KomOunupoBaHHoe 3aHATHE
Tema 4.2 Coneprkanne yu4eOHOTO MaTepuraa
OcHoBHbIE Tpuronomerpuyeckue toxnectsa. CuHyc, KOCUHYC, TAHT€HC U KOTaHI€HC YIJIOB O
TPUTOHOMETPUUECKUE u - o. DopMyIbl IpUBEACHUS 4
TOKJIECTBA. KomOunupoBaHHoe 3aHATHE
DopMyIIbl IPUBEICHUS
Tema 4.3 Coneprxanne yu4eOHOTO MaTeprana
Cunyc, xocunyc, tanrerc | Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CyMMBl M Pa3HOCTH JBYX | nBoiHOro yria. @opmynbsl MoloBUHHOrO yriua. [lpeoOpazoBaHusi CyMMBI
YTJIOB TPUTOHOMETPUYECKUX (YHKUMH B TNPOU3BEIECHHE W NPOHU3BEACHUS B CyMMY. 6
Cunyc U KOCHHYC | BrlpakeHHEe TPUTOHOMETPHUYECKMX (YHKIMH dYepe3 TaHTeHC IOJIOBHHHOTO
ABoiHoro yria. @opmyiisl | aprymenta. [Ipeobpa3zoBanus IpoCTEHIINX TPUTOHOMETPUUYECKUX BBIPAsKEHHUM
MOJIOBUHHOI'O yTja Komb6unupoBanHoe 3ansatue
Tema 4.4 Copepxanue yueOHOT0O MaTepuana
@yHKIMHM, HX CcBOMCTBA. | O0IAcTh ONMPENEICHUS U MHOXKECTBO 3HAaYeHHH (QyHKIUH. UETHOCTH, HEYETHOCTD, 2
CriocoOsr 3aJjaHus | nepuoIu4HOCTh GyHKIMNA. CriocoOsl 3aanus GyHKINUN
byHKIMI KomMb6unupoBanHoe 3ansatue
Tema 4.5 Conepxanne yaeOHOTO MaTepuana 75-76
Tpuronomerpuyeckue OO6nacTh ompeneNneHrs U MHOXKECTBO 3HAYEHHM TPUTOHOMETPUYECKUX (YHKIUH.
(GyHKuMHM, UX cBoicTBa M | YETHOCTH, HEYETHOCTD, IEPHOJANYHOCTh TPUrOHOMETpUUeckuX (yHkimii. CBoiicTBa 2
rpadguku U rpaduku GYHKIHHN y = €OS X, Y = sin X, y = tg X, y = ctg X.

KomOunupoBaHHoe 3aHsTHE.
Tema 4.6 Copepxanue yaeOHOTO MaTepuana
[IpeobpazoBanue Cxartue u pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKUX (QYHKIUH. 77-78




rpaduKoB

[IpeobpazoBanue rpa@UKOB TPUTOHOMETPUUECKUX (PYHKIIUI

TPUTOHOMETPUUECKUX [IpakTrueckoe 3aHsTHE

byHKIMI

Tema 4.7 IIpodeccnoHabHO-OPUEHTHPOBAHHOE coep:KaHue (conepxanue
Onucaunue NMPUKJIATHOTO MO/YJIfA)

IIPOU3BOJICTBEHHBIX Hcnonb30BaHre CBONCTB TPUTOHOMETPUYECKUX (PYHKIHMH B TpodeCcCHOHATBHBIX

mpoueccoB C IOMOLIbBIO

rpaduKoB PyHKIHI

3aJadax

HpaKTI/I‘-IGCKOC 3aHATHUC

Tema 4.8 Copepxanne yaeOHOTO MaTepuana

OObpatHble OO6patHble TpuronomeTpuyeckue pyHkuu. Mx cBoiictsa u rpaduku
TPHTOHOMETPITCCKHE KomOunupoBanHoe 3aHaTHe

byHKIIMN

Tema 4.9 Copepxanue yueOHOTO MaTepHana

Tpuronomerpudeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
YpaBHEHHUS U HEPABEHCTBA | PerieHne TPUTOHOMETPUYECKHX YpaBHEHHH OCHOBHBIX THIIOB: MPOCTEHIINE

TPUTOHOMETPUUYECKUE YPABHEHMS, CBOJAIIMECS K KBaJpaTHbIM, pellaeMble
pa3JI0)KEHUEM Ha MHOXKHUTEINHN, OJHOPO/IHBIE.
[IpocTeiinme TpUroHOMeTpUYECKUEe HepaBEHCTBA
KomOunupoBaHHoe 3aHsTHE.
Tema 4.10 Coneprxanue yueOHOro MaTepuaa
Cucremsl Cucremsbl MPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUN
TPUTOHOMETPUYECKUX KomMb6unupoBanHoe 3ansatue
ypaBHEHUH
Tema 4.11 ConeprxaHue yueOHOro MaTepuaa
Pemenne 3anmau. ocHoswl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne
TPUTOHOMETPHUH. TPUTOHOMETPUUYECKUX YPABHEHMH M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIHH.
byHKITUN KonTponbhas pabora

Pa3pea 5.




KoMmiiekcubie 4uciia

Tema 5.1 Conepxanne yaeOHOTO MaTepuaa 97-100

KomrnexcHsie uncna [lonstTe koMmIuiekcHoro uucia. ConpsKeHHbIE KOMIUIEKCHBIE UHWCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uucia. Popma 3amucu  KOMIUIEKCHOTO — 4ucia 4
(reomeTpuyeckasi, TpPUTOHOMETpUYEecKas, anreOpanueckas). Apudmerndyeckue
NENCTBUS ¢ KOMIUIEKCHBIMH YHCIIaMU
KomOunupoBaHHoe 3aHATHE

Tema 5.2 Coneprxkanne ydeOHOTO MaTeprana

[Ipumenenue BeinonHenne  pacueToB ¢ MOMOLIBIO  KOMIUIEKCHBIX — uucen. [Ipumepst 4

KOMIUIEKCHBIX YHUCEIl UCTIOJIb30BaHUSI KOMIUIEKCHBIX YHCEl
IIpakTueckoe 3ansaTHE

Pazgen 6. IlpousBoanast 34

bynkuun, ee

NpUMeHeHue

Tema 6.1 Coneprxanue ydeOHOT0o MaTepuana

[Tonsatne  mpomsBoAHON. | OnpeneneHre YUCIOBOM MOCIEI0BATEILHOCTH U CIIOCOOBI ee 3amaHus. CBoicTBa

@opmynbpl ¥ IIPaBMJIA | YUCIOBBIX IOcienoBaresnbHOCTe. OnpeneneHue mpeaenaa MOCIEA0BaTEIbHOCTH. 2 OK-01. OK-02

b dhepeHIMpOoBaHUS Boruncnenue — mpepenoB  mocienoBatensHocTed.  [Ipemen  dyHkimumm  Ha OK-O3’ OK-0 4'
6eckoneunoctu. [Ipenen ¢pynknuu B Touke. [Ipupamenue aprymenra. [Ipupamenue OK-0 5’ OK-OG,
¢byHkumu. 3amaud, TNPUBOIAIIKME K TOHATHIO MPOW3BOAHON. Ompenenenue 012_07 '
MIPOU3BOIHON. ANITOPUTM OTBICKAHUS TIPOU3BOIHOMN K 1.3
KomOunnpoBanHoe 3aHATHE

Tema 6.2 Coneprxanue yueOHOro MaTepuaa

[Tpown3BoHBIC cymMmsl, | @opmynsl quddepenuupobanus. [Ipasuna quddepenunpoBanus 4

pa3HOCTU  NPOU3IBCACHUA,
HYaCTHOTO

KoMOunmMpoBaHHOE 3aHATHE

Tema 6.3

Conepkanue yueOHOro MaTepuaia




[IpousBonHbie Omnpenenenue cinoxHoi (GyHkuu. [IponsBogHas TPUrOHOMETPUUECKUX (YHKIIMH.
TPUTOHOMETPUYECKUX [IpousBoaHas cIOXKHOU (HYHKINU

¢dynkmuit.  ITpousBognas | KoMOMHHpPOBAaHHOE 3aHATHE

CIIOXKHOU (QyHKIIUU

Tema 6.4 Coneprxkanne yu4eOHOT0 MaTepuraa

[TonsiTne 0

HENPEPBHIBHOCTH (PYHKITHH.
Merton nHTEpBaANIOB

[lonartue nempepriBHON QyHkuuu. CBoiicTBa HenpephBHON QyHKIuU. CBS3b
MEX/1y HETPEPbIBHOCTHIO U U depeHupyeMocThio (YHKIUU B TOUKE. AJITOPUTM
pELIEeHUsT HEPAaBEHCTB METOIOM UHTEPBAJIOB

KoMOunmMpoBaHHOE 3aHATHE

Tema 6.5 Coneprxanne yd4eOHOT0 MaTepurana
['eomeTpuyeckmit u | ['eomeTpruuecknii CMBICT TIPOU3BOJHONM (YHKIMH — YIJIOBOW KO3 HUIIUEHT
buznIecKuit CMBICII | KacaTeabHON K Tpaduky (yHKIMH B TOYKE. YpPaBHEHHE KacaTeJbHOW K Tpaduky
MIPOU3BOIHON (GyHKIIUU. AJTOPUTM COCTaBIICHUS YpaBHEHHs KacaTenbHOW K rpaduky (yHKIUU
y=f(x)
KomOunupoBaHHoe 3aHATHE
Tema 6.6 Coneprxanne yu4eOHOT0 MaTepurana
Ouznyeckuit cMBICT | OU3nMYecKuil (MeXaHWYEeCKUI) CMBICT MPOU3BOJHOM — MI'HOBEHHAsi CKOPOCTh B
MIPOU3BOIHOMN B | MOMEHT BpemeHHu t: v =S’ (t)
npohecCHOHaTBHBIX [IpakTudeckoe 3anaTue
3a/1agax
Tema 6.7 Coneprxanue yueOHOro MaTepuaa

MOHOTOHHOCTD (PYHKIIUH.
Touku 3KCTpEMyMa

Bospactanne m yObiBaHWe (YHKIMH, COOTBETCTBHE BO3pAacTaHUS W yObIBaHHS
GbyHKIMM 3HAaKy Tpou3BoAHOW. [loHSATHE MPOM3BOIHON BBICHIETO IMOPSIIKA,
COOTBETCTBHE 3HAKa BTOPOW MPOM3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (PYHKIIMM Ha
oTpe3ke. 3aJaud Ha MaKCUMyM U MHHUMYM. [loHSTHE acMMNTOTHI, COCOOBI HUX
onpeaeneHusl. AITOPUTM HCCIeN0BaHUS (YHKIMH U TOCTPOCHHUs ee rpaduka c

TIOMOIIBIO TIPOU3BOIHOH. [IpoOHO-rHEeHHas QyHKIUS

KoMOunmMpoBaHHOE 3aHATHE




Tema 6.8 Copepxanue yueOHOTO MaTepHana
UccnenoBanue GpyHKIUi 1 4
UccnenoBanue pyHKIMHM HA MOHOTOHHOCTb U ITOCTPOEHUE T'padUKOB.
nocTpoeHue rpaduKkoB
KoMOuHMpoBaHHOE 3aHATHE
Tema 6.9 HaubGomemiee u | ComepikaHue ydeOHOro MaTepuasa
HauMeHbIlIee 3Hauenus | HaxoxaeHne HamOOJbIIero M HaMMEHbIIEro 3HaueHui (QyHKIUH, MOCTpOeHue 2
(byHKIMT rpaMKOB MHOTOUWIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMAaTHYECKOT0 aHaIu3a
KomOunupoBanHoe 3aHiTue
Tema 6.10 IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE coaepxanue (conep:xanue
Haxoxnenue NPHUKJIATHOTO MOIYJIST) 4
ONTUMAJIBHOIO pesynbTaTa | HauMmenslnee u HanOospliee 3HaueHne PyHKITUU
C IOMOILBLIO NPOM3BOAHOM | [IpakTHYECKOE 3aHATHE
B [IPAKTHYECKUX 3ajauax
Tema 6.11 Conepxanue yueOHOro MaTepuasa
Pewenne 3agad. | opmynsl u npaBmia aupdepennupoBanus. McenenoBanne QyHKIHUNA C TOMOIIBIO 2
ITpousBoanas GpyHkuuu, ee | mpousBoanoi. Hanbonbiiiee 1 HAaMMEHbIee 3HAYCHHS HYHKIIUH
IpUMEHEHNE KonTponbhas padbota
Paspnen 7. 42
MHOrorpaHHMKM M TeJia
BpalleHHA
Tema 7.1 Conepxanne yaeOHOTO MaTepuana OK-01. OK-02
Bepmunbl, pebpa, rpanu | [Tonstie MHOTOrpaHHHKa. Ero 3JeMeHTHI: BEpIIMHBI, peOpa, rpaHu. J(naroHaib. OK: 0 3’ OK: 0 4’
MHOTOTpaHHHKaA Ceuenue. Bolnykiible 1 HEBBITYKIJIbIE MHOTOTPAaHHUKH 2 ’ '
OK-05, OK-06,
KomOunupoBaHHoe 3aHATHE OK-07
Tema 7.2 Coneprkanne yu4eOHOT0 MaTepraa MK 1.1 TIK 1.3,
IIpusma, ec | [Tonsitue npusmbl. Ee ocHoBanus u GokoBble rpaHu. Beicota mpusmsl. [Ipsimas u
COCTaBJISIONINE, CEYEHHE. | HaKJIOHHAs npusMa. [IpaBuibHas npusma. Ee ceuenune 2

IIpssmas wu npaBwiIbHAA

IIPU3MBI

KoMOuHMpoBaHHOE 3aHATHE




Tema 7.3 Coneprxanue yueOHOro MaTepuaa

[Tapamenenunen, Ky0. | [Tapanienemnumnen, CBOMCTBA MPSIMOYTOJBHOTO TMapajiesnenunena, kyo. CedeHne
Ceuenue KyOa, | ky0a, mapaienenumeaa

napasuiesienumnesa KomOunupoBaHHoe 3aHATHE

Tema 7.4 Coneprxanue yueOHOro MaTepuaa

[Mupamuna, ee | [lupamuna u ee onementsl. Ceuenue mnupamuasl. [IpaBunbHas mnupaMuaa.
COCTaBJIAIOLIUE, CEUYEHHE. | YceueHHas mupaMuaa

lpaBunbHas  MUPaMUZA. | KoMOGUHHPOBAHHOE 3aHATHE

Yceuennas nupamuaa

Tema 7.5 Coneprxanue yyeOHOT0 MaTepurana

boxoBas u nonHas | [Tnomaae 60KOBOM M MOTHOM MOBEPXHOCTH MPU3MBI, THPAMU/IBI

MIOBEPXHOCTh npu3Mbl, | KoOMOMHHpPOBAaHHOE 3aHATHE

MUPAMHU/IBI

Tema 7.6 Copepxanne yaeOHOTO MaTepuana

Cummetpust B KyOe, | CuMMeTpHsi OTHOCHTEIBHO TOYKH, MPSAMOH, IIockocth. Cummerpus B KyoOe,

napajuleIenuIenae,
IpU3Me, IupamMuze

napamuiCicnuncac, npusmMe, mupaMmuac

KomOunnpoBanHoe 3aHATHE

Tema 7.7 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coep;KaHue (comep:xkanue
[Ipumepsl cuMMeETpuil B | MPUKJIAAHOIO MOAYJIA)
npodeccun CummeTpus B IpUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY
[IpakTHueckoe 3aHsTHE
Tema 7.8 Copepxanne yaeOHOTO MaTepuana
[IpaBunbHbBIE [TonsTe npaBUIIBHOIO MHOrOrpaHHuUKa. CBOMCTBA ITPaBUIIBHBIX MHOTOI'PAaHHUKOB
MHOTOTpaHHUKH, uX | [IpakTHdeckoe 3aHsITHE
CBOMCTBA
Tema 7.9 Coneprxanne y4eOHOT0 MaTepurana
Hununnp, ero | Hununnp u ero snemenTtsl. CeueHue IIMHPA (TMapaieIbHOE OCHOBAHUIO U OCH).
cocraBisirome. Ceuenue | PasBepTka nmuIvHIpa




HUIMHApA KomOunupoBaHHoe 3aHiTHE

Tema 7.10 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE co/ep:kaHue (conepxanue

Konyc, €ro | NPUKJIAAHOT0 MOIYJIsS1)

cocrapisromue. Ceuenne | Konyc u ero osmementbl. CedeHue KoOHyca (mapajulelbHOC OCHOBAHUIO H

KOHYycCa IpOXOoJsilee Yepe3 BepIINHY ), KOHnYeckue ceueHus. PazsepTka koHyca
Komb6unupoBanHoe 3ansatue

Tema 7.11 Coneprxanue yueOHOro MaTepuaa

Y ceueHHbI KOHYC. | YceueHHbIN KOHYC. Ero obpasytomias u BeicoTa. CeueHne yceueHHOTo KOHyca

Ceuenue yCceueHHOro | KoMOMHUPOBAHHOE 3aHSATHE

KOHYycCa

Tema 7.12 Coneprkanne ydeOHOro MaTepurasa

lap u cepa, ux ceueHus

Hlap u cdepa. B3aumuoe pacnonoxenue cdepsl U 1iockoctd. CedeHue mapa,
cdepsl

KomOunupoBanHoe 3aHaTHe

Tema 7.13 Coneprxkanne yd4eOHOT0 MaTepurana
[lonarue 06 o0beme Tena. | [loustue 06 oObeme Teaa. OObeM Kyba M MPSIMOYTOJBHOIO MapalielicuIea.
OTHoICHNE 00beMOB | OObeM mpu3Mbl W HWiIHHApPaA. OTHOIIEHHE O0BEMOB  MOJOOHBIX  TEJl.
MOTI0OHBIX Tel I'eomeTpuyeckuii CMBICT ONpenennTeNs 3-To IopsaKa

KoM6unmpoBanHoe 3aHsaTHE
Tema 7.14 Coneprxkanue ydeOHOro Marepuana
O0BEMBI u IUIOIA A

IIOBEPXHOCTEH T

O6bembl nupamuabl U KoHyca. O0bem mapa. [1nomaau nosepxHocreit Ten

KomOunupoBanHoe 3aHaTHE

Tema 7.15 Coneprxkanne yd4eOHOT0 MaTepurana

Komb6unanuu KoM6unanmu reoMeTpuueckux Tei

MHOTOIPDaHHMKOB ¥  Tel | [IpakTuyeckoe 3aHsITHE

BpallleHus

Tema 7.16 Coneprxanue yueOHOro MaTepuaa

I'eomerpuueckue Hcnonb3oBaHnne KOMOWHAIMKA MHOTOTPAHHWKOB W TEJ BpANICHHUS B TPAKTUKO-




KOMOWHAIIMY Ha MIPAKTUKE | OPUEHTUPOBAHHBIX 3a/1a4ax 4
[IpakTrueckoe 3ansaTHE
Tema 7.17 Coneprxkanue y4eOHOro MaTepuana
Pemenne 3aj1a4. | OOBEMBI U TUIOIIA U TOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BPALLEHUS 2
Meuororpannukn ¥ Tena | KonrponsHas pabora
BpallleHus
Pa3pea 8. 12
IlepBooGpa3znasn
bynkuun, ee
NpUMeHeHue OK-01, OK-02,
Tema 8.1 Coneprxanne yuyeOHOT0 MaTeprana OK-03. OK-04
IleppooOpasHas (yHKUMH. | 3amaya 0 BOCCTAHOBJICHHM 3aKOHA JBW)KCHHsS 10 M3BECTHOM ckopoctu. IToHsiThe OK-0 5’ OK-O6'
[TpaBuna HaXOXJIEHUA | uHTerpupoBanus. O3HaAKOMIIEHHWE C TIOHATHEM MHTErpaja W MepBOOOpa3sHOU st OI,<-07 '
epBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amad Ha CBs3b MEPBOOOpA3HONW M €€ MPOM3BOIHOMH,
BBIYUCIICHHE TIEPBOOOpa3HON st jaHHOM ¢yHKumu. Tabmuma ¢opmyn s 2
HaXOKACHUS NIepBO0Opa3HbIX. V3yueHue rnpaBpuiia BHIYUCICHUS TIEPBOOOpa3HON
KomOunupoBaHnHoe 3aHATHE
Tewma 8.2 Copepxanne yaeOHOTO MaTepuana
[Inomans KpUBOIMHEMHOM | 3ajaun, NPUBOAALINE K MOHATHIO ONPEICNCHHOTO HHTErpajia — O BbIUYMCIICHUH
TpareLuuu. @opmyna | IIOmAAM  KPUBOJWMHEWHOW Tpameuud, O TepeMeleHnd TOo4YKu. [loHsThe
HeroTtona — JleitOnuna ONpENENEHHOT0  HMHTErpaja. ['eomerpuuecknii u  usnyeckuit  cMbIc 2
onpeneneHHoro uHTerpaina. ®opmyna Herotona— JleiiOnuia
KomOunupoBanHoe 3aHATHE
Tewma 8.3 Copepxanue yueOHOTO MaTepuana
Heonpenenennsiit u | [lonsiTue HeompeaeNeHHOTO HHTETpaa 2

OHpCI[CHCHHLIﬁ HUHTCTpaJIbl

KoMOuHmMpoBaHHOE 3aHATHE

Tema 8.4

Conepkanue yu4eOHOro MaTepHaia




[Tonstue 00 | 'eoMeTpuueckuii CMBICT ONIPEICTICHHOTO HHTETpalia 2
onpenenceHHoM uHrerpane | KomOuHupoBaHHOE 3aHATHE
KaK IJI01LA 1
KPHBOJIMHEHHOM TpaIrenuu
Tema 8.5 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE co/ep:KaHue (conepxxanue
OnpeneneHHblid  UHTErPal | MPUKJIATHOTO MOMYJIs1)
B JKU3HU l'eomerpuueckuii cmbicn omnpeneneHHoro wuHterpaina. @dopmyna HeroTona -
JleitOHutA.
Pemenne 3a1a4 Ha mpuMeHEHNE UHTETpaia JUIsl BEIYUCICHNUS GU3NIECKUX BEIUYUH 2
Y TJIOIIAIC T
[IpakTHueckoe 3aHsTHE
Tema 8.6 Coneprxanue yueOHOro MaTepuala
Pewenue 3a1a4. | [TepBooOpasznas Gpyukiuu. [IpaBuia HaxoxaeHus neppoodpasueix. Ee npumeHenue 2
ITepooOpasnas Qynkumy, | KonrponsHas padora
ee MpUMEHEHNe
Paznen 9. 16
Crenenu " KOpPHH.
CrenenHasi pyHKIuA
Tema 9.1 Coneprkanne yuyeOHOT0 MaTeprana
Crenennas (QyHkuus, ee | [Tonsrtue KOPHS N-Off CTEIeHH M3 JeiCTBUTeNbHOr0 uncia. OyHKIme y = VX nx OK-01, OK-02,
CBOHCTBA cBoiicTBa u rpaduku. CBoiCcTBa KOPHS N-Oi CTEHICHH 4 OK-03, OK-04,
KomOunupoBanHoe 3aHiTHE OK-05, OK-07
Tema 9.2 Coneprkanne ydeOHOr0 MaTepurana K 1, IIK 2
[IpeobpazoBanue [IpeobpazoBanue upparmoOHAIBHBIX BIPAKCHUN 4

BBIPOKCHUH C KOPHSIMH n-
Ol cTeENEeHHN

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 9.3

CaoiicTBa CTEIIEHU C

Copepxanue yueOHOTO MaTepHana

[lonatue cremeHu ¢ MOOBIM palMOHATBHBIM TMoKa3aTenaeM. CTeneHHble (QyHKIHH,




paloHaIbHbIM U | UX CBOMCTBA U rpaduku 2
JEUCTBUTEIILHBIM KomOunupoBanHoe 3aHsaTHE
NOKa3aTeNIIMU
Tema 9.4 Coneprxanne y4eOHOTO MaTepurana
Pemenne PaBHOCHJIBHOCTh HppalMOHAJIBHBIX YPAaBHEHMH UM HEpaBeHCTB. MeToasl MX
UppaLMOHATIBHBIX pemeHus. Perenue uppanoHalbHbIX YPaBHEHUH U HEPABEHCTB 4
YPaBHEHUH U HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSITHE
Tema 9.5 Coneprxanue ydeOHOro Marepuana
Crenenu u KopHU. | Onpenenenue creneHHoi (QyHKuuu. Vcmonb3oBaHWE €€ CBOMCTB INPH PEIICHUH 2
CrenenHas QyHKIUSA ypaBHEHUI U HEPABEHCTB
KonrponsHas pabora
Pazpnen 10. 16
Iloxka3aTeabHas
bynkuus
Tema 10.1 Coneprxanue yueOHOro MaTepuaa
ITokazarenpHas QyHkuus, | CTeneHb ¢ MOPOHM3BOJBHBIM  JICHCTBUTEIBHBIM  MOKazaTeneM. OrmpeaencHue
ee CBOMCTBa NIOKa3aTeNbHON (YHKIMH, €€ CBOMCTBa M TpaduK. 3HAKOMCTBO C NPUMEHEHHUEM
MoKazaTebHOM (yHKIHH. PeleHrne mokazaTtelbHBIX ypaBHEHUN (PYHKIIMOHATHHO- 4
rpaduyecKuM METOJ0M OK-01, OK-02,
KoMOuHMpOBaHHOE 3aHATHE OK-03, OK-04,
Tema 10.2 Coneprxanue yueOHOro MaTepuaa OK-05, OK-07
Pemienne moxasartenpHbIX | PemieHne moka3aTeNbHBIX ypaBHEHMH METOJOM YPaBHHMBAHHUS —IIOKa3aTelleH,
YPaBHEHMI U HEPABEHCTB | METOJOM BBEJICHHS HOBOM MepeMEeHHOW, (HyHKIIMOHAIBHO-TPAUUECKUM METOI0M. 6
Pemenue nokazareabHbIX HEPABEHCTB
[IpakTuyeckoe 3aHsATHE
Tema 10.3 Coneprkanne yu4eOHOT0 MaTepraa
Cucrembl TNOKa3aTeNbHBIX | PemeHne cucteM moka3aTeibHbIX ypaBHEHUIH 4

ypaBHEHU U

KomOunupoBanHoe 3aHsATHE




Tema 10.4 Coneprxanue yueOHOro MaTepuaa
Pewenne 3a1a4. | PemieHne moKa3aTeNbHBIX YpaBHEHUM METOJOM YpPABHUBAaHMs IIOKas3aTelled |
[TokaszarenpHas QyHKIHUSL METOJIOM BBEJICHHSI HOBOM ITEPEMEHHOM. PelieHne nokas3aTeabHbIX HEPABEHCTB 2
KontposbHas padota
Pa3znea 11. Jlorapu¢msi. 24
Jlorapudpmmnueckas
byHkuus
Tema 11.1 Coneprxanue ydeOHOro MaTepuana
Jlorapudm yucia. | Jlorapudwm urcna. JlecATHIHBIN 1 HATYpaTbHBIN JTOrapu(MBbI, YUCIIO €
JlecsTnyHBbIiA 1 | KoMOMHMPOBAHHOE 3aHATHE 4
HaTypaJIbHBIHN JIorapuMsl,
YHCIIO €
Tema 11.2 Copepxanue yueOHOT0O MaTepuana
CpoiictBa  norapudmos. | CsoiicTsa tjorapupmoB. Omnepariys JorapuhMHUPOBAHHSL. 4
Onepanus KoMOHHHPOBaHHOE 3aHITHE OK-01, OK-02,
J0rapupMHUPOBAHUS OK-03, OK-04,
Tema 11.3 Coneprxkanne ydeOHOr0 MaTepurana OK-05, OK-07
Jlorapudgmuueckas Jlorapudmuueckasi pyHKIUS U €€ CBOMCTBA 4 IIK 1, IIK 2
GbyHKIMSI, €€ CBOWCTBA KomOuHMpoBaHHOE 3aHATHE
Tema 11.4 Copepxanne yaeOHOTO MaTepuana
Pemenue [MonsiTe norapudmuyeckoro ypaBHeHus. Omeparus TOTeHIMpoBaHus. Tpu
TOrapHpMUIECKIX OCHOBHBIX METOJAa PEIICHUs JIOTApU(PMUYECKUX YpaBHEHHU: (QYHKIHOHAIBHO-
YPaBHCHUH 1 HEPABCHCTB | rpadypueckuii, METOX MOTCHIMPOBAHMS, METOX BBCICHHS HOBOH IICPEMEHHOIA. 6
JlorapudmMuueckre HepaBeHCTBA
KomOunupoBanHoe 3aHATHE
Tema 11.5 ConeprxaHue yueOHOro MaTepuaa
Cucrembl ANTOPUTM pELIeHUS CUCTEMBbl ypaBHEHHH. PaBHOCHMIIBHOCTH JOTapH(PMHUUECKHX
J0rapupMHUUECKUX YpaBHEHUI U HEPABEHCTB 2




YpaBHEHHUN KomOunupoBaHHoe 3aHiTHE

Tema 11.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE co/ep:kaHue (conepxanue

Jlorapugmsl B mpupoae U | MPUKJIATHOIO0 MOAYJISA)

TEXHUKE [Ipumenenne gorapupma. Jlorapudmuueckas crnmpaib B npupoae. Ee
MaTeMaTHYeCKUe CBOMCTBA
[IpakTryeckoe 3aHsATHE

Tema 11.7 Coneprxanue yueOHOro MaTepuaa

Pewenne 3agad. | Jlorapupmuueckas  pynkumsa. Pemenwe  mpocTeHmmx  JIorapupMUUYECKUX

Jlorapugmst. yYpaBHEHUI

Jlorapudmuaeckas KonTponbHas padota

byHKIUS

Pa3nesn 12.

MHoskecTBa. DJIEeMEHTHI

Teopuu rpados

Tema 12.1 Coneprxanne y4eOHOT0 MaTepurana

MHoxecTBa [Honstue MuoxkectBa. [TonMHOXkecTBO. Oniepaniui ¢ MHOXKECTBAMHU
KomOunupoBaHHoe 3aHATHE

Tema 12.2 IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE coaepxaHue (conep:xanue

OHCpaLII/II/I C MHO>KCCTBaMH

NPHUKJIATHOTO MOIYJIs1)

Onepaum/l C MHOXKECTBaMU. PemieHue MNPUKJIAAHBIX 3aaa4

[IpakTrueckoe 3aHsTue

Tema 12.3 Coneprxanne y4eOHOT0 MaTepurana
I'padsr [Tonstue rpada. Cesa3ublii rpad, epeBo, MUK rpad Ha TIOCKOCTH
[IpakTnueckas padbora
Tema 12.4 Copepxanne yaeOHOTO MaTepuana
Pewenne 3ama4. | Onepannn ¢ MHOXecTBaMU. OIHMCAaHWE pPEATBHBIX CUTyallMil C ITOMOIIbIO

MmuoxectBa, ['padpr u ux
IpUMEHEHUE

MHO>KecTB. [I[puMenenue rpadoB K perieHno 3a1a4y

KonrtponsHas pabora




Pazgen 13. DuiemeHTHI 20
KOMOUHATOPHKH,
CTATUCTHKH M TEOPHH
BEPOATHOCTEM
Tema 13.1 Coneprxkanne yu4eOHOT0 MaTepuraa
OcHOBHBIE nouATHs | [lepectaHOBKH, pa3MelIeHHs], COUECTaHUSI. 4
KOMOHHATOPUKH
KomM6unmnpoBanHoe 3aHsTHe.
Tema 13.2 Copepxanne yaeOHOTO MaTepuana
CobbiTHE, BEPOATHOCTEL | COBMECTHBIE W HECOBMECTHbIE COOBITHS. TeopeMbl O BEpPOATHOCTH CYMMBI
coObiTsA.  CIIOKEHHE M | COOBITHH. Y CIIOBHASI BEPOSTHOCTh. 3aBHCUMbBIC U HE3aBUCHMBIC COOBITUS. TeopeMbl
YMHOYKEHHE BEPOATHOCTEN | O BEPOSITHOCTH MPOU3BENCHHS COOBITHH. 4
KomOunupoBaHHoe 3aHATHE
Tema 13.3 IIpo¢eccuoHaIbLHO-OPHEHTHPOBAHHOE coaepxanue (conep:xanue
BepositHoCTh B | MPUKJIATHOI0 MOIYJIsS)
PO eCCHOHATIBHBIX OtHOCHUTENBHAS YacTOTa COOBITHSI, CBOMCTBO €€ yCTOWYMBOCTH. CTaTHUCTHYECKOE
3a/1ayax omnpezaeneHue BepossTHocTU. OlieHKa BEPOSTHOCTH COOBITHS 2
[IpakTrueckoe 3aHsTHE
Tema 13.4 Coneprxanue yueOHOro MaTepuaa
JuckperHas  ciydaiHas | Buner ciydaiiapix BenmmuuH. OrmpeneneHue IUCKPETHON CIy4YailHOW BEIWYHHBI.
BEJIMYMHA, 3aKOH e¢ | 3aKOH pacHpelielieHuss JAUCKPETHOM CcilydaiiHOM BenuuuHbl. Ee 4ncioBble 2
pacnpenenenus XapaKTePUCTUKU
Komb6unmnpoBanHoe 3ansatue
Tema 13.5 Coneprkanne yu4eOHOT0 MaTepraa
3ajmaun  marematudeckou | Bapuammonusiii psa.  [lommrom wactor u  rucrorpamma.  CraTHCTHYECKHE
CTaTUCTUKH XapaKTePUCTHUKH psifia HAOIIOAAEMbIX JaHHBIX
KomOunupoBanHoe 3aHsaTHE 4
Tema 13.6 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE coep;KaHue (conepxanue

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 3




CocraBienne TaOIHUIl U
JTUarpamMm Ha MPaKTHKe

NPHUKJIATHOTO0 MOIYJIST)

[lepBuuHas 06pabOTKa CTATUCTHYECKUX JMAHHBIX. [ paduueckoe ux mpeacTaBiIeHHE.

Haxoxxaenue cpeAHUX XapaKTepPUCTHK, HAOII0JaeMbIX JaHHBIX 2
[IpakTrueckoe 3anHsTue
Tewma 13.7 Copepxanne yaeOHOTO MaTepuana
Pemenue 3aja4. | DneMeHTbl KOMOHMHATOpHKH. CoObITHE, BEpPOSTHOCTH COOBITHA. CrloXeHue Hu
DIIeMEeHTSHI YMHO)KEHHE BEPOSITHOCTEH 2
KOMOWHATOPHKH, KonTponbHas padota
CTATUCTUKH U  TEOPHH
BEPOATHOCTEM
Pa3nesn 14. YpaBHeHus u 20
HepaBeHCTBa
Tema 14.1 Copepxanne yaeOHOTO MaTepuana
PaBHOCWIIBHOCTB PaBHOCMIIBHOCTH ypaBHeHMI M HepaBeHCTB. OmpezaeneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMI M HEPAaBEHCTB. | pABHOCWJIBHBIX TMEPEX0JaxXx B YPaBHECHUSX M HepaBeHcTBax. OOIIHME METOIbI 4
OOmpe MeToAbI pEIEHNsT | pellieHHs YPaBHEHHI: MEPEeXo/ OT PaBeHCTBA (YHKIUA K PAaBCHCTBY apryMEHTOB
JUISE MOHOTOHHBIX (DYHKLIMN, METOJl Pa3iOKEHUsI Ha MHOXKHTEIH, METOJ] BBEJICHUS OK-01, OK-02,
HOBOH NMepeMEeHHOMN, (YHKINOHATIBHO-TpapUIeCKHii METOA OK-03, OK-04,
KoM06unmnpoBanHoe 3aHaTHE OK-05, OK-06,
Tewma 14.2 Coneprxanue ydeOHOro Marepuana OK-07
['padpuaeckuit Meron | O0mume MeTOoAbl PEIICHHs] HEPABEHCTB: MEPEX01 OT CPAaBHEHMS 3HAYCHHUH (PYHKITUH
perieHus YPaBHEHMH, | K CpaBHCHHIO 3HAYCHHWH apryMEHTOB /I MOHOTOHHBIX (DYHKIIMH, MeTOI
HEPABEHCTB UHTEpBaJoB, GyHKIMOHANBHO-Tpaduueckuil meto. ['padudeckuit MeTon pemeHus 4
YPAaBHEHUH U HEPABEHCTB
Komb6unupoBanHoe 3ansatue
Tema 14.3 Coneprxanue ydeOHOro Matepuana




YPaBHCHI/IH U HCPABCHCTBA

OnpeneneHI/Ie MOAOYJIA. PaCKpHTI/IC MOAYJIsI 110 ONPCACIICHUIO. HpOCTeI\/’IH_II/Ie

C MOZyJIEM YPAaBHEHUS U HEPABEHCTBA ¢ MoayseM. IIpuMeHeHne paBHOCUIIBHBIX IEPEXOJ0B B 2
OIPEICJICHHBIX TUIIAX YPAaBHEHU U HEPABEHCTB C MOYJIEM
KoMOuHMpoBaHHOE 3aHATHE
Tema 14.4 Coneprkanne ydeOHOT0 MaTepurana
VYpaBHEHUS M HEPABEHCTBA | 3HAKOMCTBO ¢ apameTpoM. [IpocTeiiiie ypaBHEHHS U HEpABEHCTBA C ITAPaMETPOM 2
C mapameTpaMu Komb6unupoBanHoe 3anatue
Tema 14.5 IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coep:KkaHue (copep:kanue
CocraBieHne W peLICHHE | NPHKJIAIHOT0 MOXYJIsI)
npoecCHOHANBHBIX 3a/1au | PereHne TeKCTOBBIX 3a1a4 MPO(ECCHOHATBHOTO COICPIKAHUSI 6
C TIOMOIIIBIO YPaBHEHUH [IpakTudeckue 3aHATHS
Tema 14.6 Coneprkanne ydeOHOr0 MaTepurana
Pemenue 3aga4. | OOmuMe MeTobl PelIeHNUs YpaBHEHUH. YpaBHEHUS M HEPaBEHCTBA C MOJYJIEM H C
YpaBHEHMs U HEPABEHCTBA | TapaMeTpaMHu 2
[IpakTrueckoe 3aHsTHE
IIpomexyTounas arrecTanus (JK3aMeH) 6
Bceero: | 286




3. YcaoBus peaau3anum nporpamMmbl 001eo0pa3oBaTeIbHON JUCIUINIMHBI

3.1. I[.]'Iﬂ peaim3aluu nmporpaMmmbl THCHUIIVIMHBI JOJKHBI ObITH NMPpEeAYyCMOTPCHLI CJIEAYIOLIIHE
CIICHHUAJIBbHBIC ITIOMCICHUSA

Peanm3zanus mporpaMMBbl AUCIUIUIMHBL TPEOYET HATMYHS y9eOHOTO KaOWHETa MaTeMaTHKH.
O6opynoBaHue yuyeOHOr0o KaOMHETa:

- IOCa/I0YHBIE MECTA 110 KOJIMYECTBY 00yUJaIOIUXCS;

- pabouee MecTO IpernojaBaTers;

- KOMIUIEKT Y4eOHO-HarJISITHBIX TOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUI€OMATEPUATIOB;

- 3aJJaHMA 111 KOHTPOJIBHBIX PadoT;

- npoeCCHOHATBHO OPUEHTHPOBAHHBIC 33 JaHNUS;

- MaTepuabl FK3aMeHa.

TexHuueckue cpecTBa 00ydeHus :

- IEpCOHAJILHBIA KOMITBIOTEP C JIMIIEH3NOHHBIM IPOrPAaMMHBIM 00€CTIeYeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecnieyeHne o0yueHust

1. Ins peanu3amnuu mporpaMMbl OMOIMOTEYHBINA (POH 00pa30BaTEIbHON OpraHU3aINH T0JDKEH
UMETh TIeYaTHBIC U/WIIH JJICKTPOHHBIC 00pa3oBaTelibHbIC U HH(OPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE JIJIs UCIIOJIB30BaHUs B 00pa30BaTEIbHOM MPOLIecce, HE CTapllle MATH JET C
MOMEHTA U3/IaHHUS.

OcHOBHBIE IeYATHBIE H3JaHUA

1. Maremaruka: yueOnuk/ bammakos M.U.- 2-e u3n., crep. - M: KHOPYC, 2019. (Cpennee
npodeccruoHaIbHOE 00pa30BaHKE)

2. Maremaruka: aireOpa ¥ Hadajga MaTeMaTHISCKOT0 aHalln3a, TeoMeTprs. Anredpa u Havyalia
Marematuueckoro aHanuza. 10-11 kmacc. Anumos L. A., Konarun FO.M., TkaueBa M.B. u apyrue. -
M: [Ipocseuienue, 2022.

3.  Maremaruka: anrebpa W Hayala MaTEMaTHYECKOTO aHalIHW3a, T'eOMETpHS.
I'eomerpusa. 10-11 xnacc. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u npyrue. -
M: IIpocsemienue, 2022.

4.  MaremaTuka: anredpa ¥ Hayajga MaTeMaTHYeCKOro aHanusa, reomerpus. 10-11
Kiaccel. Anre6pa ¥ Havalla MareMaTudeckoro aHaiamsa. B 2 4. Yacte 1: YueOHuk mis
ydamuxcst o0pa3oBaTeNbHbIX opraHuzanuii (6azossiit ypoBeHb)/MopakoBuu A.I'., CemeHoB
I1.B.; YacTs 2. 3agavHuK A1 y49amuxcsi 00pa3oBaTebHBIX OpraHu3anuii (6a30BbIil ypOBEHbB)/
Mopnakosuu A.I'. u npyrue; noa penakuueit Mopakosuua A.I'. - M: Muemo3suHa, 2018.



6. Maremaruka: anrebpa U Hayajga MaTeMaTUYECKOI0 aHalIM3a, TeoMeTpus. Anredpa
A Hayajla Marematmueckoro anamuza. 10 xmacc. Hukonbckuit C.M., IloramoB M.K.,
Pemernukos H.H. n npyrue. - M: [Ipocsemenue, 2021.

7.  Maremaruka: anredpa 1 HayaJla MaTEMaTHYECKOTO aHajm3a, reoMeTpus. Anredpa
M Hayaja MareMaThdeckoro aHamm3a. 11 xkmacc. Hukonsckuit C.M., Iloramor M.K.,
PemernukoB H.H. u npyrue. - M: IIpocsemenue, 2021.

8. Maremaruka: anrebpa W Hayala MaTEeMaTHYECKOrO0 aHajiHu3a, T'eOMETpHs.
I'eomerpus.10-11 xmacc. IToropenos A.B. MaremaTnka: anre6pa u Hauaia MaTeMaTHIECKOTO
aHanuza, reometpus. ['eometpus.10-11 knacc. [loropenos A.B. - M: Ilpocsemenue, 2019.

9. Marematuka: anreOpa M Hayaja MaTeMaTHYECKOTO aHAJINM3a, T'€OMETPHS.
I'eomerpus. 10 knacc. AnekcannpoB A.Jl., Bepuep A.JIL., Peokuk B.U. - M: IIpocseuienue,
2021.

10. Maremaruka: anrebpa W Hayajla MaTEeMAaTUYECKOTO aHajiu3a, TIEeOMETpUS.
I'eomerpus. 11 knmacc. AnexcannpoB A.Jl., Bepuep A.JL., Peixuk B.W. - M: IlpocBemienue,
2021.

11. MaremaTnka: anreOpa ¥ Hayajla MaTeMaTHYECKOTo aHaiu3a, reomerpus. 10
knacc. Bepuep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenue".

12. MaremaTuka: anrebpa W Hayalla MaTeMaTW4YecKOro aHanmusa, reomerpus 11
kiacce. Bepuep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenue".

13. MaremaTtuka: anrebpa ¥ Hayajla MaTeMaTHMYECKOrO aHallu3a, TeOMETpPHS.
Anrebpa 1 Havajla MaTeMaTHYECKOTO aHanm3a (B 2 yacTax) (B 2 yactsax). 10-11 kmacc. Yactp
1: Mopnkosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa peaakuuen
Mopakosuua AT'. "MOLl MHEMO3MHA".

14. Marematuka: anrebpa ¥ Hayajla MaTeMaTHMYECKOrO aHalu3a, TeOMETpPHS.
Anrebpa n Havana maremarndyeckoro aHamuza. 10 xmacc. Mypasun I'.K., Mypasuna O.B.
NznarensctBo "lIpocBemenue".

15. Maremaruka: anredpa ¥ Hadajga MaTEeMAaTUYECKOrO aHaju3a, I'eOMETpHsL.
Anrebpa m Havasia Maremaruueckoro aHayimza. 11 xmacc. Mypasun I'.K., Mypasuna O.B.
M3patensctBO "IIpocBemienue".

16. Maremaruka: anrebpa W Havajga MaTEMaTHYECKOTO aHalln3a, T'€OMETPHS.
I'eomerpus. 10 knacc. CmupHoB B.A., CmupHoBa .M. "U3narensctBo "[IpocBemenne”.

17. MaremaTuka: anredpa M Hadajga MaTeMAaTUYECKOTO aHajln3a, I'eOMETpPHsL.
I'eometpus. 11 xknacc. CmupHoB B.A., CmupnoBa 11.M. U3natensctBo "IIpocBenienue".

18. Maremaruka. I'eomerpusi. 10 kmacc. Mepsnmsaxk A.I'., Homuposckuit J[.A.,
[Tononckuit B.b., Axup M.C.; non penakuueit Ilomonsckoro B.E. W3marensctBO
"IIpocBenienue".

19. Maremaruka. I'eomerpus. 11 kmacc. Mepsmsaxk A.I'., Homuposckmii J[.A.,
ITonmonckuit B.b., Axup M.C.; nox penmakumein Ilomonsckoro B.E. "M3marenascTBO
"[IpocBemienue".

20. MaremaTtnka: anrebpa ¥ Hayajlla MaTeMaTHMYECKOrO aHalu3a, TeOMETpPHS.
Anrebpa u Hadyana MaremaTuueckoro a"anuza. 10 knacc. Bunenkun H.4., MBames-MycaroB
O.C., UIBapudypxn C.1. "MOILl MHEMO3MNHA".

21. Marematuka: anredpa v Hadajaa MaTeMaTUYCCKOTo aHalln3a, reoMeTpusi. Anredpa

M Hayaja matemMatuyeckoro aHanusa. 11 kmacc. Bunenkun H.A., MBames-MycatoB O.C.,
[Bapioypa C.1. "MOILl MHEMO3MHA



2. DJIeKTPOHHbIE U3IAHUSA

1. Beepoccuiickue natepueT-onumnuanst. - URL: https://online-olympiad.ru / (nata

obpamenust: 12.07.2022). - TeKCT: 3JIeKTPOHHBIH.

2. Enunas komnexkuus undpossix o0pa3oBarenbHbIX pecypcos. - URL:
http://school-collection.edu.ru (mara obparienus: 08.07.2022). - TeKCT: 3JCKTPOHHBIH.

3. Nudopmanmonnas cucrema « EnnHOE OKHO 1ocTyma K 00pa3oBaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru/ (mara obparmienus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIN.

4. Hayunas snekrponnas 6udiaunoreka (HOb). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2022). - Tekct: 31eKTPOHHBIN.

5. OtkprIThIH KOILIEK. MaTemaTuka. - URL: https://mathematics.ru / (nata
obpamenus: 08.06.2022). - TekcT: IIEKTPOHHBIH.

6. [ToBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenus: 12.07.2022). - Tekct: 371eKTPOHHBIH.

1. CrpaBOYHUK 110 MaTEMAaTUKE JJisl IIKOIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara o6parenus: 12.07.2022). - TekcrT:
JJIEKTPOHHBIN.

8. Cpennsisi MaTemMaTuyueckasi ”HTepHeT mkoda. - URL: http://www.bymath.net/
(mara obpamenus: 12.07.2022). - TekcT: 2JIeKTPOHHBIH.

9. ®denepanbHblil moptan «Poccuiickoe oOpazoBaHue». -

URL: http://www.edu.ru/ (mara obparuenus: 02.07.2022). - TeKCT: 3JI€KTPOHHBIN.
deaepanbHbIil IIEHTP HHOOPMAIIMOHHO-00pa3oBaTeabHbBIX pecypcos. - URL: http://fcior.edu.ru /

(mara oopamenus: 01.07.2022). - TekcT: 3IeKTpOHHBII
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4. KoHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHUSI 0011€00pa30BaTeIbHOM TUCIUILIUHBI

KoHTpoJib U o1leHKa pe3ysIbTaTOB OCBOEHHSI 00111€00pa30BaTeIbHOMN TUCIUILIMHBI
PaCKpBIBAIOTCS Yepe3 TUCIMILTMHAPHBIE PE3yIbTaThl, HAapaBJIeHHbIE Ha (HOPMUPOBAHHE OOIINX
U po(hecCHOHANBHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COJepKaHus y4eOHOro MaTepuaa.

Oo6masi/npogeccuoHanbHast Pa3znen/Tema Tun oueHoYHbIX
KOMIEeTeHIUs MeponpusiTus
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 [T-0/c3, 1.4, | TectupoBaHue

pelicHHs 3a1a4
pohecCHOHATLHOM
ACATCIIbBHOCTH MIPUMCHUTCIIBHO
K Pa3JIMYHBIM KOHTEKCTAM

15,16

P2, Tems 2.1,2.2,2.3,2.4,2.5II-
o/c, 2.6

P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temrr4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9,4.10, 4.11

P5, Temrr 5.1,5.2

P 6, Temr1 6.1, 6.2,6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P7, Temsr 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, Temsr 9.1,9.2,9.3,9.4,9.5
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, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

VYcTHBIN onpoc

MaremMaTuueckum
TUKTAHT

NunuBunyansHas
CaMOCTOSITEIbHAs
pabota

[IpencraBinenue
pE3yJIbTaTOB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKHUX
pabot

3arura
WH/IUBUY ATbHBIX
IIPOEKTOB

KonrtpomnbHas padora

Brinmonnenue
3K3aMEHAaIlMOHHBIX
3alaHUN

OK 02. Ucnonp3oBaThb
COBpPEMEHHBIC CPEICTBA MTOUCKA,
aHaJIn3a U UHTEPIPETALNH

P1,Temal.l, 1.2, 1.3 II-o/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.5 I1-

TectupoBanue

VYceTHBI ompoc

3 [pogpeccuoHansbHoe-opueHMuUpPosaHHoe codeprcaHue




uHpOpMaLIUH, U
UH(POPMALIMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHHS 33/1a4
npodeccroHanbHON
JeSITeTbHOCTH

o/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

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

P5, Temsr 5.1,5.2

P 6, Temr1 6.1, 6.2,6.3,6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P7,Temer 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temrr 9.1, 9.2,9.3,9.4,9.5
P 10, Tems! 10.1, 10.2, 10.3, 10.4

P11, Temst 11.1, 11.2, 11.3 IT-0/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 I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

MaremaTuueckum
TUKTAHT

NunuBunyansHas
CaMOCTOSITEILHAs
pabota

IIpencrasnenue
pE3yJIbTaTOB
IIPAKTUYECKUX paboT

3amuTa TBOPUYECKHUX
pabort

3amura
WHIVBHUTYJTbHBIX
MIPOEKTOB

KonTponbhas pabora

Brinonnenue
3K3aMEHAIIMOHHBIX
3alaHUN

OK 03. ITnanuposats u
pealln30BBIBATH COOCTBEHHOE
npodecCHOHAIbHOE U TMYHOCTHOE
pasBuTHE,
HpeANPUHIMATEIBCKYIO
JIeSITEIbHOCTD B
npodeccuoHanbHOM chepe,
UCTIOJIb30BaTh 3HAHUS TIO
(MHAHCOBOM IrPaMOTHOCTHU B
Pa3IUYHBIX )KU3HEHHBIX
CUTYyaIusIxX

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.511-
o/c, 2.6

P 3, Tems: 3.1, 3.2, 3.3 I[1-o/c, 3.4

P4, Temrr4.1,4.2,43,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9,4.10, 4.11

P5, Tempr 5.1,5.2

P 6, Temr1 6.1, 6.2,6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P7,Temm 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16,
7.17

TectupoBanue
VYeTHBIM o1poc

MatemaTnyeckuii
JUKTAHT

NunuBuayansHas
CaMOCTOSITEIbHAS
pabota

[IpencraBnenue
pe3yIbTaToB
MPAaKTUYECKUX paboT

3armuTa TBOPUYECKUX
pabort

ammra
WHIWBUIYJTbHBIX
MIPOEKTOB




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

P9, Tems 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 I1-0/c,
11.4,11.5,11.6 [T-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 I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 4,
14.5 IT-o/c, 14.6

KonrpomnsHas padora

Brinonnenue
3K3aMEHAIIMOHHBIX
3aIaHUN

OK 04. 5ddexTruBHO
B3aUMO/ICHCTBOBATh U padOTaTh B
KOJUICKTUBE U KOMaH/Ie

P1,Temal.l, 1.2, 1.3 IT-o/c, 1.4,
15,16

P2, Tems 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

P 3, Tems: 3.1, 3.2, 3.3 I[1-o/c, 3.4

P4, Temsr 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9,4.10, 4.11

P5, Temsr 5.1,5.2

P 6, Temr1 6.1, 6.2,6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P7,Teme 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Tems 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 TI-0/c,
11.4,11.5,11.6 [T-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,
13.5I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

TectupoBanue
YeTHBI o11poc

MaremaTuyeckum
TAKTAHT

NuauBuayansHas
CaMOCTOSITEIbLHAS
pabora

[IpencraBnenue
pE3yJIbTaToB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX
pabor

3ammra
WHIWBUIYTbHBIX
MIPOEKTOB

KonrponsHas padora

Brinonnenue
IK3aMEHAIIMOHHBIX
3aIaHUN




OK 05. OcyuiecTBisITh YCTHYIO U
MMCbMEHHYI0 KOMMYHUKALIMIO Ha
rOCyJIapCTBEHHOM SI3BIKE
Poccuiickoii @enepanyiu ¢ yueTom
0COOEHHOCTEN COLUAIILHOTO U
KYJBTYPHOTO KOHTEKCTa

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.511-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I[1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10, 4.11

PS5, Temrr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4,
15,16

P2, Temn 2.1,2.2,2.3,2.4, 2.5 T1-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temrr4.1,4.2,43,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P7, Temsr 7.1,7.2,7.3,74,7.5,
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

P8, Temsr 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, Tems 11.1, 11.2, 11.3 TT-o0/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,
13.5I1-0/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,94,95

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 [T-o/c, 11.7

TectupoBanue
VYceTHBIM o1poc

MaremaTuyecKku
AKTAHT

NuauBuyansHas
CaMOCTOSITEIbHAS
pabota

[IpencraBnenue
pE3yIbTATOB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX
pabot

3armra
WH/IUBUTY ATbHBIX
MIPOEKTOB

KonTponbhas pabora

Brimonaenune
J3K3aMEHAIIMOHHBIX
3agaHui




P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 06. [TposiBIsATE Tpax/1aHCKO-
NaTPUOTHYECKYIO TTO3UIIHIO,
JEMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaJAUIIHOHHBIX
00IIIeUeIIOBEYECKUX IEHHOCTEH, B
TOM YHCJIIE C YIETOM
rapMOHU3AIIH
ME)KHAIIMOHAJIBHBIX U
MEXPEITUTUO3HBIX OTHOIICHHH,
NPUMEHSTH CTAaHJAPTHI
AQHTUKOPPYTNLUOHHOTO MOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4,
15,16

P 6, Temrr 6.1, 6.2,6.3,64, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c,
6.11

P7, Temsr 7.1,7.2,7.3,74,7.5,
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, Tems1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

TectupoBanue
VYcTHBIN onpoc

MatemaTtnueckuii
IIUKTAHT

NuauBuayanpHas
CaMOCTOSITEIbLHAS
pabota

[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padboT

3amuTa TBOPUYECKHUX
pabor

3amuira
WH/IUBUTY ATbHBIX
MIPOEKTOB

KonTponbnas pabora

Brinmonnenune
3K3aMEHAIlMOHHBIX
3aJaHui




OK 07. CogeiicTBoBaThH
COXPaHEHHIO OKPYIKarOIEH
CpeJibl, peCypcocOepeIKeHHUIO,
NPUMEHATH 3HAHHS 00 M3MEHCHUHU
KJIMMaTa, MPHUHIIATIBI
OepeKJIMBOTO MPOU3BOICTBA,

3¢ (EeKTUBHO JEHCTBOBATH B
YpE3BbIYANHBIX CUTYaIHIX

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.511-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I[1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10, 4.11

PS5, Temrr 5.1, 5.2

P 6, Temr1 6.1, 6.2,6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P7, Temsr 7.1,7.2,7.3,74,7.5,
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, Tems1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temrr 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 TT-0/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, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

TectupoBanue
VYceTHBIM o1poc

MaremaTuyecKku
AKTAHT

NuauBuyansHas
CaMOCTOSITEIbHAS
pabota

[IpencraBnenue
pE3yIbTATOB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX
pabot

3armra
WH/IUBUTY ATbHBIX
MIPOEKTOB

KonTponbhas pabora

Brimonaenune
J3K3aMEHAIIMOHHBIX
3agaHui




