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Ha 3aCelaHUH IIUKIJIOBOM KOMHUCCHH
0011e00pa30BaTEIbHBIX U €CTECTBEHHOHAYUHBIX

IUCLIUILINH
[IpoTokoi ot .20 Ne
[Ipencenarens d.1.0.
PA3BPABOTUYUKMU:

bopoBckast Mapust BnagumupoBHa, npenojaBaTesnb MaTeMaTHMKH M HMH(GOPMAaTUKH, Mpe]cenaTelb
IUKIOBOM KOMHCCHM OOIMIMX TyMaHUTApHBIX M  COLMAIbHO-PKOHOMUYECKHUX JAUCLUILINH
benomopcko-Onexckoro guinana,

MentokoBa Cetnana BnaaumupoBHa, nmpenojgasatens benomopcko-Onexckoro ¢unuana,

XneonukoBa Cpernana ['enHangpeBHa, mpernogaBaTenb bemomopcko-OHexckoro  ¢dunuana,
npejcenaTenab IUKIOBOW KOMHCCHM O0IIe00pa3oBaTeIbHbIX M €CTECTBEHHOHAYUYHBIX JUCIUILINH
benomopcko-Onexckoro guinana.

Pabouas IporpaMma 00111€00pa30BaTEILHOTO y4eOHOTO npeamMera ITYIL.O1
MaremaTtruka pa3paboTaHa B cOOTBeTCTBHU ¢ DepepabHBIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM
crangaptoM COO, yrBepxnaeHHbIM [Ipukazom MunucrepctBa obpa3zoBanust U Hayku Poccuiickoii
®enepanunn ot 17.05.2012 Ne 413 ¢ wu3MEHEHUSIMH W JIONOJHEHHUsIMHU, DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30oBaTEeIbHBIM CTAHIAPTOM CPEIHEro MpOo(ecCHOHAIBHOrOo 00pa3oBaHus,
YTBEPKACHHBIM MpuKazoM MuHuctepcTBa mnpocBemieHus Poccuiickoit @enepauuu ot 2 aexkadps
2020 r. Ne 691 mo cmeumansHoctu 26.02.03 CynoBoxaeHue, NpUMEpHON paboueil mporpammoii
0011e00pa30BaTeIbHON JAUCIUIUIMHBL 711 MPOGECCHOHANBHBIX 00pa30BaTENbHBIX OpPTaHU3AIUN
u IlonoxenuemM 00 OCHOBHOW 0OOpa3oBaTeNbHOW MpOrpaMMe — IpPOrpaMMme MOJrOTOBKH
cnenuanuctoB cpenHero 3BeHa (IIpukas Ne 1034 ot 31.08.2021r.), ¢ yuétom Crpareruu pa3BUTHS
BocniuTanus B Poccuiickoit @enepanuu Ha nepuof 1o 2025 roxa.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

ITVYIL. 01 MATEMATHKA

1.1. Mecto Yy4eOHOrOo mpeaIMeTa B CTPYKTYpe OCHOBHOW TpodeccHOHAIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

O6meo6pa3oBatenbHbii yueOHbIH npeamer [TYII.01 Maremaruka sBisieTcss 00s3aTelbHOMN
4yacThio 00I11e00pa3oBaTeIbHOTO IHMKIa oOpa3oBaTenbHOil mporpammbl CIIO B coorBeTcTBUM C
®I'OC CIIO no cnenunanbHocTH 26.02.03 CynoBoxaeHue.

1.2. llesqn u nu1aHupyeMble Pe3yJ1bTAThl OCBOCHHA Y4eOHOI0 npeaMera:
1.2.1. Heau u 3aga4m y4eOHOro nmpeamera
Copepxanme  mporpaMMmbl  oOmieoOpazoBarenbHOro  ydeOHoro mpeamera [TYIL.O1
MaremaTuka HanpaBJIEeHO Ha JOCTH)KEHUE pe3ylbTaTOB €€ U3Y4YEHHMs] B COOTBETCTBUHM C
tpeboBanusimu ®I'OC COO c yyerom npodeccuonansHoit HampasieHHocTd PI'OC CIIO u Ha
JOCTHIKEHHE 1IeTIeH 1 3a/1a4:
— obecrieuenue Cc(HOPMUPOBAHHOCTH MPEJACTABICHUNA O COLMUAIBHBIX, KYJIbTYPHBIX |
UCTOPUYECKHX (PaKTOPaX CTAHOBICHHUS MAaTEMAaTHKH;
— obecnedyeHrue cPOPMUPOBAHHOCTU JIOTMYECKOTO, AITOPUTMUYECKOTO U MAaTEMaTHYECKOrO
MBIIUICHHUS,
— obecnedeHnue chopMHUPOBAaHHOCTH YMEHHUM MPUMEHSTH MOJyYCHHbIE 3HAHUS MPU PEIICHUU
pa3IMYHBIX 33]a4;
— obecrieuenne  cHOPMUPOBAHHOCTH  MPEICTABICHHA O MaTeMaTHKEe Kak  4YacTH
0011eueI0BEYECKON KYJIbTYpbl, YHUBEPCAJILHOM SI3bIKE€ HAyKH, IMO3BOJISIOLIEM OIKCHIBAThH
U U3y4aTh peajbHble MPOIECCHI U SIBICHHUS.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOCHHSI 00Ie00pa30BaTeIbLHOr0 y4eOHOro npeaMera B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnHoBe PT'OC COO
Ocoboe 3HaueHne yueOHbIi mpeamer umeet npu popmuposanuu u pazsutuu OK u [IK



Koa n
HaHMeHOBaHUe
(opmupyembIx
KOMIIeTeHIH i

IInanupyemsie pe3ybTaThbl 00y4eHHS

O0mme (IMYHOCTHBIE, MeTAIIPeIMETHbIE)

IMpenmerHbie

OK 01 Beibupars
CIocoObI
pelIeHHs 3a1a4
npohecCuoHaTbH
Oli JICATEIBHOCTH
NPUMEHHUTETBHO
K Pa3JIMYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TpYAY, OCO3HaHHE IEHHOCTH
MacTepcTBa, TpyAoIo0ue;
- TOTOBHOCTh K  AaKTHBHOH  JCSITEIbHOCTH

TEXHOJIOTHYECKOM M COLMAJIbHON HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBATh M
CaMOCTOATEJIbHO BBINOJIHATH TAKYIO JEATEIIbHOCTD;

- HHTEpEC K pa3InuHbIM cepaM mpodecCHoHATbHON
JeITEeIILHOCTH.

OsBnageHue YHUBEpCaJIbHBIMU
MMO3HaBaTEeNEHBEIMHU JEUCTBUSIMH:

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

y4eOHBIMU

- CaMOCTOSITEIIBHO dbopMynupoBaTh u
aKTyalM3upoBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- yCTaHaBJIMBaTh CYILIECTBEHHbI MpHU3HAK WIIH
OCHOBaHHA [JI1 CpaBHCHUA, KJ'IaCCI/I(bI/IKaIII/II/I u
00001IeHHS;

- ONpenenaTb UeNu JesSTeNIbHOCTH, 3aJaBaTh

napaMeTpsl U KPUTEPUHU UX JOCTUKCHHS,
- BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPCYHS B
paccMaTpUBaEMBIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B JIEATEIHBHOCTh, OIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIETSM, OIICHUBATh PUCKH
MMOCJICICTBUH NEATCILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIILJICHUE TPH PEIICHUU
KU3HCHHBIX TTPOOIIEM

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BIAJeTh METOJaMH [0Ka3aTeJbCTB, AJITOPUTMaMM pELIeHUs 3ajad;
yMeHue (GOpMyJIMpOBaTh  ONpEAENEHUs, aKCUOMbl M  TEOPEMBI,
OPUMEHATh MX, IPOBOJUTH JIOKa3aTeJbHBIE PACCYXKAEHUS B XOJe
pelieHus 3a1ay;

- YMEeTh OIEpUpOBaTh MOHATHUAMU: CTENEHb YHCIA, JOrapum 4Yucia;
YMEHHME BBINOJHATH BBIUMCICHWE 3HAUEHUH U npeoOpa3oBaHUs
BBIPQ)KEHUI CO CTENEHsAMHU U Jorapudmamu, rnpeodpazoBaHus ApoOHO-
palMoOHaIbHBIX BBIPAXKEHUI;

- YyMeTb ONEpUpPOBaTh IMOHATUSAMHU: pPALUOHAIbHBIE, UPPALUOHAIbHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JorapuMuyecKue, TPUTOHOMETPUUECKUE
YPaBHEHHUs U HEPABEHCTBA, UX CUCTEMBI;

- YyMETb ONEpUPOBaTh MOHATUAMU: (YHKIUS, HENpepbIBHAS (PYHKIMS,
NPOM3BO/IHAs, TMEpBOOOpa3HasA, OINpENeNEHHBI HMHTErpal; yMeTb
HaXOJUTb  NPOU3BOJHBIE  DBJEMEHTAPHBIX  (QPYHKUMHA, HCIONb3YH
CIPaBOYHBIE MaTEePHAJIbl; UCCIIEA0BATh B MPOCTEHIINX CiTydasx QpyHKIUU
Ha MOHOTOHHOCTb, HaXOJWTh HAWOOJIbIINE W HAWMEHbILINE 3HAYCHUS
GbyHKUIUH; CTpOUTH 'paMKM MHOTOWIEHOB C MCIOJIb30BaHUEM allnapara
MaTeMaTHUYeCKOro aHajln3a; MPUMEHSATh MPOU3BOJHYIO MPU PELIEHUU
3aJ]a4 Ha JIBWJKEHUE; pellaTh NPaKTUKO-OPUEHTHPOBAHHBIE 3ajaud Ha
HauOOoJIbIIME U HAMMEHbIINE 3HAUYEHUS, HA HaX0X/ICHUE ITyTH, CKOPOCTH
U YCKOPEHMS;

- yMeTb ONEpUpOBaTh MOHATHSAMHU: palUOHAJIbHAs  (QYHKIHS,
nokaszateiabHas (QYHKIUS, CTelneHHas QYyHKUus, Jorapupmuyeckas
GbyHKIMS, TPUrOHOMETpruueckre QyHKINU, OOpaTHbIe (PYHKINU;

YMEHHUE CTPOUTH IpadMKu U3yUSHHBIX (PYHKIIMI, HCTIONIB30BaTh rpauKu
IPU H3YYEHUM IPOLECCOB U 3aBUCUMOCTEH, NMpH peIIeHuu 3ajad U3
JOpYrux y4eOHBIX NMPEeIMETOB U 3a7ay U3 PealbHOM JKU3HU; BBIPAXATh




- BJIQJICTh HAaBBIKAMHU Y4EOHO-HCCIICOBATEILCKON |
MPOEKTHON JESITeNbHOCTHA, HABBIKAMHU pa3peIieHus
npo0Jem;

- BBUSIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3HM U
aKTyaJIM3UpOBaTh 3aj7ady, BBIABHIaTh THIIOTE3y €
pellIeHus, HAXOJAUTh apTYMEHTBI I JOKAa3aTeIbCTBA
CBOMX VYTBEPXKICHHI, 3alaBaTh MapaMEeTpbl |
KPUTEPUU PEIICHHUS;

- aHaJIM3UPOBATh TIOJYYCHHBIC B XOJIC PCLICHHUS
3a1a4il  Pe3yJbTaThl, KPUTHYECKH OIICHUBATH WX
JIOCTOBEPHOCTh, POTHO3UPOBATh W3MEHCHHUE B
HOBBIX YCJIOBUSIX;

-- YMETh MEPEHOCUTh 3HAHUS B TMO3HABATCIBHYIO W
MPAKTHYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH;

- YMGTB I/IHTerI/IpOBaTI) 3HAHUIA nu3 pa3HI>IX
MPEeIMETHBIX 00IacTel;

- BBIABUTAaThb HOBBIC niaeu, npej:[naraTb
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;

U CIIOCOOHOCTD uX HCITOJIL30BaHUS B

MO3HABaTEILHOM 1 COIMAIbHON IMPAaKTHUKE

(dbopMynaMu 3aBUCUMOCTH MEX]ly BETUUUHAMU;

- YMCTh pPCIIaThb TCKCTOBBIC 3aJa4Md PA3HBIX THIIOB (B TOM 4YHUCJIC Ha
HPOLIEHTHI, A0JIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBAPOB U
YCIIyT, HAaJIOTH, 33/1a4H U3 00JIaCTH YIPaBICHHS JINYHBIMA U CEMEHHBIMU
(GbuHaHCAMM); COCTAaBJIATh BBIPAKEHMsI, YPaBHEHUs, HEPaBEHCTBA M HX
CHCTEMBl IO YCIOBHIO 33Jaud, MCCIEJOBATh IOIYYEHHOE DPELICHHE U
OLIEHUBATb MIPABJIONOA00HOCTD PE3YIIbTATOB;

- YMETb OIEpUpPOBaTh MOHATUSAMHU: CpellHEE apu(pMeTUuyecKoe, MeIuaHa,
HauOoJplllee M  HaMMEHbIIEee 3HAYeHMs, pa3Max, Jucrepcus,
CTaHJApTHOE OTKJIOHEHHE 4YHCIOBOIO HAOOpa; YMEHHME M3BJIEKATh,
MHTEPIPETUPOBaTh HH(GOpPMALIMIO, TPEJICTABICHHYI0 B TaliMLax, Ha
auarpammax, rpaukax, OTpakarollyl0 CBOWCTBA PeajbHBIX MPOLIECCOB
U SBJIECHUH; MpPEACTABIATh HHMOPMALMIO C IOMOINBIO TabiuI U
AuarpaMMm,; HCCICA0BAaTb CTATUCTHYCCKUC OAaHHBIC, B TOM YHUCIIC C
NpUMEHEHHEM TpapUUECKIX METO/I0B M SJIEKTPOHHBIX CPEJICTB;

- YMETb OIEPUPOBATh MOHATUSAMU: CIydalHBIM OINBIT W CIy4yailHOE
coOBbITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSTHOCTh C HCIOJb30BAHUEM TIpaUUecKMX METOAOB; MPHUMEHSTh
(GopMyJbl CHOXKEHUS U YMHOXXEHHSI BEPOATHOCTEM, KOMOMHATOpHbIE
dakTel ¥ (GopMyIBl NpPH pPELICHUH 3a/ad; OLEHHBATh BEPOATHOCTH
PCAIBHBIX CO6BITHI>1; 3HAaKOMCTBO CO CJ'Iy‘I&ﬁHI:IMH BCJIMYMHAMU, YMCHHC
HNPUBOANUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHUCEN B IPUPOIHBIX
u O6HI€CTB€HHI)IX SIBJICHUAX

- YMETb ONEpUPOBATH MOHATUSAMHU: TOYKA, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, JABYTPaHHBIM  Yroj, CKpEIIMBAIOIIUECS  IpsIMBIE,
NapaJuIeIbHOCTh U NEPNEHIUKYISPHOCTD MPSIMBIX M INIOCKOCTEH, Yroi
MEXIYy MPSMBIMH, YTrOJI MEXIY NPSAMOA M INIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH /10 TUIOCKOCTH, PACCTOSIHUE MEXIY
MMPpAMBIMH, PaACCTOAHHUE MEKAY IINIOCKOCTAMHA, YMCHHUE HUCIIOJIB30BATh IIPU
pelIeHnH 3a7ad M3y4deHHble (DaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHUE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

- YMCTb OonecprupoBaTh IIOHATHUAMMU: MHOI'OrpaHHUK, CCUCHUC
MHOIOIpaHHMKa, KyO, mapajenenune], npusma, nupamuaa, purypa u




HOBEPXHOCTh BPALIEHHUS, LIMJIMH/P, KOHYC, Iap, cdepa, cedeHus Gurypol
BpallleHHus, IUIOCKOCTh, Kacaromiasics c¢epbl, LIWIMHApPA, KOHYcCa,
IUIOIAJb IIOBEPXHOCTH IUPAMUMbI, IPU3MBI, KOHYyCa, LMIMHJIPA,
wiomanb chepel, o0beM Kyba, TPSIMOYTOJBHOTO MapauielenuIe/a,
NUpaMU/bl, NMPU3MBL, LWIMHApPA, KOHYCa, IIapa; YMEHHE H300pakaTh
MHOTOTPAaHHHKH M TIOBEPXHOCTH BpALICHUSA, UX CEUCHHS OT PYKH, C
HOMOILBIO YEPTEXKHBIX UHCTPYMEHTOB M JIEKTPOHHBIX CPEICTB; YMEHUE
pacro3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHE paclO3HaBaTh
[PaBUJIbHBIE MHOTOTPAHHUKHY;

- yMeThb OIEpUPOBaTH TMOHATHAMHU: JBIDKEHHE B TIPOCTPAHCTBE,
nofo0Hble (UIYpbl B IMPOCTPAHCTBE; HCIOJIb30BATH OTHOLICHUE
IUIOIAACH MOBEPXHOCTEH M 00BEMOB MOMOOHBIX (PUTYp MPH pEHICeHUH
3ajay;

- YMETb BBIYMCIATH FEOMETPUUECKHUE BEIMYMHBI (IUIMHA, YToJl, IJI0LAdb,
00beM, TUIOMA[b TOBEPXHOCTH), HCIONB3yS H3ydeHHBIE (DOPMYIBI U
METO/BbI;

- YMEThb ONEePUPOBATH MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMA KOOPJUHAT,
KOOpJMHATBl TOYKH, BEKTOp, KOOPJIMHATHI BEKTOpa, CKaJIIpHOE
IIPOM3BEIEHUE, Yrojll  MEXAY  BEKTOpaMH, CyMMa  BEKTOpOB,
NPOM3BEACHUE BEKTOpAa Ha YHUCIIO; HAXOAUTh C MOMOIIBIO HM3YYEHHBIX
bopMyNl KOOpAMHATHI CEPEeIUHBl OTPE3KA, PACCTOSHUE MEXITY ABYMS
TOYKaMU;

-yMeTb BBIOMPATh MOIXOMSIINI H3yYSHHBI METOJ ISl pEIICHUS 3a7a4H,
pacrio3HaBaTh MaTeMaThdyeckue (pakTbl M MaTreMaTW4ecKHe MOJAETH B
NPUPOJHBIX H OOIIECTBEHHBIX SIBIICHHSX, B HCKYCCTBE, yMEHHUE
NPUBOANUTH MpPHUMEPHl MaTEMaTHYECKUX OTKPBITHH pPOCCHIMCKON U
MHPOBOI MaTeMaTU4EeCKON HAyKH;

- YMEThb OIEpUPOBaTH MOHATUSMH: OIpe/eIeHHe, aKkcuoMma, Teopema,
CIIEICTBME, CBOMCTBO, NpHU3HAK, JI0OKA3aTelIbCTBO, PAaBHOCHJIbHbBIE
(bopMyIHUPOBKH; yMeHue ¢bopmynaHrpoBaTh oOpaTtHoe U
MIPOTUBOMNOJIOKHOE  YTBEp)KIEHUE, MPUBOANTH  TIPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJl MAaTeMaTUYeCKOH HWHIYKIUY;
IPOBOJIUTh JOKa3aTeJbHbIE pPACCYKICHMS IIpU pPELIEHUH 3ajad,




OLIEHUBATh JIOTMUYECKYIO MTPABUIIBHOCTD PACCyKICHUMH;

- yMETh OIEpUpOBaTh MOHATHSIMH: MHOXKECTBO, IIOJIMHOKECTBO,
ornepanuu Hajl MHOX€ECTBaMU; yMeHue UCIIOJIb30BATh
TEOPETUKOMHOKECTBEHHBI  ammapar  JJisl  ONUCaHUSl  peallbHBIX
IPOLIECCOB U SABJICHUM NpPH PELIEHUU 3a/ad, B TOM YHUCIE U3 JAPYIHX
y4€OHBIX IIPEIMETOB;

- YMETb ONEpUPOBaTh MOHATHAMM: rpad, CBA3HBIN rpad, nepeBo, LUKI,
rpa¢ Ha IIIOCKOCTH; YMEHHE 331aBaTh U OMHCHIBATH I'padbl pa3IMIHBIMU
crioco0amu; UCIOIb30BaTh I'padbl IPU PELICHUH 3a/1a4;

- YMETb CBOOOJHO ONEPUPOBATH MOHITUSIMU: COUETAaHUE, IEPECTAHOBKA,
YUCIO COYETAHUH, YMUCIO MEepecTaHoBOK; OuMHOM HbloTOHA; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (DAKTHI U PACCYKACHUS /ISl pEIICHUS 3a/1a4;
-yMeTb ONEpUpPOBaTh IMOHITUAMHU: HATypaJbHOE YHUCIIO, 1LIEJ0€ YUCIIO,
OCTaTOK I10 MOAYJIIO, PALUOHAIBHOE YHUCIIO, MPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PALHUOHAIBHBIX, ACHCTBUTEIbHBIX
4uCell; YMEHHE MHCIIONIb30BaTh IPU3HAKU JACIMMOCTH, HAMMEHbBIIUN
oOuMii genuTenb U HauMeHbllee olliee KpaTHoe, anroputM EBxinaa
IPU PEIIEHUU 33a]ad; 3HAKOMCTBO C pa3jIUYHBIMM IO3ULMOHHBIMHU
CUCTEMaMU CUHUCIICHUS;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHAMU: CTEHNEHb C IEJBIM
MoKa3aresieM, KOpeHb HaTypalbHOM CTENEHHU, CTENEHb C PallMOHAIBHBIM
nokaszarejaeM, CTeleHb ¢ JCUCTBUTEIbHBIM  (BELIECTBEHHBIM)
nokasareiaeM, JorapupM UHCIa, CHUHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJIBHOTO YUCIIA;

- YMeThb OINEpUPOBaTh MOHATUSIMH: TOXKAECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHME, HEPABEHCTBO, CHCTEMa YpaBHEHHH U
HEPAaBEHCTB, PABHOCWJIBHOCTh YpaBHEHHM, HEPaBEHCTB U CHUCTEM,
paloHalbHbIE,  HMpPALlMOHAIBHBIE,  IIOKA3aTENbHBIE,  CTEIEHHBIE,
jJorapuMuyuecKre, TPUTOHOMETPUYECKUE YpaBHEHHUS, HEpAaBEHCTBA U
CUCTEMBI; YMEHME pEIIaTh YPAaBHEHHs, HEPABEHCTBA M CHCTEMBI C
MOMOUIbIO PA3IUYHBIX MPUEMOB; pellaTh YpaBHEHHs, HEPaBEHCTBA U
CUCTEMBI C IapaMETpOM; IPHUMEHSATHh YpPaBHEHHUS, HEPAaBEHCTBA, HUX
CHCTEMBI JUIsl PEUIEeHHs MaTeMaTUYeCKHX 3ajad M 3a7ad U3 Pa3IudHbIX




obyacTell HAyKU U peaIbHOW JKU3HH;

-yMeTb CBOOOIHO ONEpUPOBATh MOHATHAMU: ITpaduK GyHKIMU, oOpaTHAs
GbyHKLUsA, KOMIO3ULMSA (QYHKUUH, duHENHas (QyHKUUS, KBaJpaTHYHas
byHKLu, crernieHHass  (QyHKOMA  C  IETIBIM  [IOKa3aTelieM,
TPUTrOHOMETpUUYECKHE  (DYHKIMM, OOpaTHblE TPUTOHOMETPUYECKUE
¢yHKuMu, TOKa3aTenbHas u JiorapudMuyeckas (QYHKIUH; yMEHHE
cTpouTh Tpadukd (GYHKIUN, BBIMOJIHATH MpPeoOpa3oBaHUs TpadUKOB
(GyHKIMH; yMEHHE WCHOJb30BaTh Trpadukd (QyHKIUH A7 U3ydeHUs
IPOLIECCOB M 3aBHCUMOCTEH NpHU pEIICHUM 3a/ad U3 JIPYTux y4eOHBIX
NPEIMETOB U U3 peallbHOW JKU3HHU; BBIPAKaTh (hOpMyJIamMH 3aBHCUMOCTH
MEXJy BEIMYMHAMU; YyMEHHE CBOOOJHO ONEpUpOBaTh IOHITUAMHU:
YeTHOCTh  (DYHKIMH, TEPHOAMYHOCTH (YHKIWH, OTPAaHUYEHHOCTH
(GyHKIIMY, MOHOTOHHOCTb (DYHKIMHU, SKCTpeMyM (GYHKIIMH, HauOoJbIee
¥ HauMEHbIIee 3HaUYeHMUs (YHKIUY Ha MMPOMEXKYTKE; YMEHUE MMPOBOIUTH
uccreoBanne (yHKIWU; YMEHHE HCIIOJIB30BaTh CBOMCTBAa M TpaduKu
GbyHKUMH JUIs pellleHMs ypaBHEHUHM, HEpaBeHCTB M 3ajady  C
napamMeTpamMu; H300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pelleHi ypaBHEHUH, HEPaBEHCTB U UX CUCTEM,;

- yMeTb CBOOOJHO OIEPUPOBATH TMOHATHIMH: TIOCIEI0BATEIHLHOCTD,
apudmMeTHuecKas nporpeccus, reoMeTpruecKas nporpeccus,
OeckoHeYyHO yOBIBaromIasi TeOMETpHYEcKas TPOTPeccHs; yMEHHe
3aJlaBaTh MOCIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
(opmyu;

- yMeTb ONEpUpPOBAaTh MOHATUAMHU: HEMPEPHIBHOCTh  (PYHKIUH,
aCUMNTOTHI rpaduka GyHKIMH, IepBasi U BTOpasi MPOU3BOAHAs (PYHKLINH,
reoMEeTpUYecKuil U (U3NYECKUH CMBICT MPOU3BOIHOM, MepBooOpa3Hasd,
OTIpEeNIeICHHBI WHTETpaj; yMEHHE HaxXOJUTh AaCUMMTOTHl Tpaduka
(GyHKLIMU; YMEHHME BBIYHCIATH IMPOU3BOJAHBIE CYMMBI, IPOHU3BEACHUS,
YaCTHOTO W KOMIO3HUINHU (GYHKINH, HAXOUTHh YPaBHEHUE KacaTeIbHOH K
rpadpuky (QYHKUMH; YMEHHE MHCIIONb30BaTh IPOU3BOJHYIO IS
uccieoBaHus (QYHKIUHA, U1 HAXOKICHUS HAWIY4Iero peHIeHus B
NPUKIAJHBIX, B TOM YHUCIIE COLUAIBHO-I)KOHOMHUYECKUX U (PU3UUYECKUX
3ajjayax, A ONpEeJeNeHUs] CKOPOCTU M YCKOPEHMS; HaXOAUTh MJIOLIAIN
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u o0beMbl (Uryp ¢ IOMOINBIO HHTErpajga; MPUBOJUTH IPUMEPHI
MaTeMaTHYECKOT0 MOJAEIHPOBAHUSA C MOMOIIBI0 auddepeHInaIbHbIX
YpaBHEHUH;

- YMETh ONEpPUPOBATh MOHATHUSAMH: KOMIUIEKCHOE YHUCIIO, COMpPSDKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOJYJIb U apIyMEHT KOMILIEKCHOIO yucia, popma
3alMCH KOMIUJIEKCHBIX 4YHCeN (TeoMeTpuyecKasi, TPUrOHOMETPHYECKasi 1
anreOpanyeckas); yMeTb HPOU3BOAUTH apU(PMETHUYECKHE IeUCTBUSA C
KOMIUIEKCHBIMH ~ YUCJIaMH; TPHBOIAWTH TPUMEPHl  UCIIOIBb30BAHUS
KOMILJIEKCHBIX YHUCEJ;

- YMEeTh CBOOO/IHO OIEPHPOBATH MOHATHIMHU: CpEIHEE apu(PMETHIECKOE,
Me/nuaHa, HauOoJjblllee M HauMEHbIIEe 3HAYEHMs, pa3Mmax, JUCIEpCHs,
CTaHJAPTHOE OTKJIOHEHHWE IS ONHMCAHUS YWCIOBBIX JaHHBIX; YMEHHUE
UCCIIeIoBaTh CTaTUCTUYECKUE JaHHbIE, B TOM 4YMCJIE C NPUMEHEHUEM
rpadMUecKuX  METOIOB M  DJEKTPOHHBIX  CPEICTB; TpapuuecKu
UCCIIEIOBAaTh COBMECTHBIC HAONIOJEHUS C TOMOINBIO JHarpaMm
pacceuBaHMs U JIMHEHHON perpeccuu;

- yMeTh HaXOJWUTh BEPOSTHOCTH COOBITHH C WCIOJB30BAHUEM
rpagMUecKuX METOJOB; IMPHUMEHATh JJs pelIeHus 3aaady  (OpMYIbl
CJIO’KEHUSI M1 YMHOXXEHHS BEPOATHOCTEH, (POpMYITy IOJTHOM BEpOSITHOCTH,
dopmyny beprymnnu, koMOuMHaTOpHBIE (DAaKThl U (OPMYIbI; OLIEHUBAThH
BEPOSITHOCTH PEATBHBIX COOBITHH; YMEHHE OIEpHUPOBATH IMOHITHUSMU:
cilyyaiiHasi BEJIMYMHA, paclpesesieHUe BEepOsATHOCTEH, MaTeMaTnyeckoe
O)KMJIaHHWE, JHUCIEPCHs W CTAHAAPTHOE OTKJIOHEHHWE CIy4alHOHN
BEIMYMHBI, (YHKLIUU paclpeleieHuss W IJIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO U HOPMAIILHOTO paclpe/ieieHni; yMEHUE UCTIOIb30BaTh
CBOWCTBA MU3YyUYCHHBIX pacIipe/leIeHuil A pelieHus 3a7ay; 3HaKOMCTBO
C TIOHATHUSAMHU: 3aKOH OOJBIIMX YHCEN, METOABl BBHIOOPOUHBIX
UCCIIIOBAaHMM; YMEHHME MPHUBOAMTH MPHUMEPHl MPOSBICHUS 3aKOHA
OOJIBIIVMX YMCEIT B IPUPOIHBIX M OOIIECTBEHHBIX SBIICHHSX;

- YMETb CBOOOHO ONEPHPOBATH MOHATUAMU: TOUKA, MPsAMasi, TNIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKHA Yroj, JABYTPaHHBIM Yroil,
TPEXTPaHHbIHI yrod, nepeceKaromnmecs, napasenbHbIe u
CKPELIUBAIOIIUECS MPSMbIC, MapalIeIbBHOCTh M NEPIEHIUKYISIPHOCTh
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OPSAMBIX U TUIOCKOCTEH, yroi MeXIy MPSIMBIMH, YTOJ MEXIy MPSIMOW U
IUIOCKOCTBIO, YIOJl MEX]Iy IUIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh MpPHU
pELIeHUH 3a7a4 W3yYeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; yMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAlOIIEM MHpE; yMEHHE
OIIEpUpPOBATh MOHATHUSMH: MHOTOTPAaHHHUK, CEUYEHHE MHOTOTPAaHHHKA,
NpaBUIBHBI ~ MHOTOTPAaHHUK, TpU3Ma, NupaMmuaa, ¢urypa u
NOBEPXHOCTh BpAIlleHWs, LWIMHAP, KOHYC, Imap, cdepa, pa3BepTKa
IMMOBEPXHOCTHU, CCUCHHA KOHYCAa M HUIMHApA, MNAapaJUICIbHBIC OCHU HIIN
OCHOBaHHIO, CEUYEHHE I1apa, MIIOCKOCTbh, Kacaromasics chepbl, HUINHApPA,
KOHyCa; YyMEHHE CTPOUTh CEYEHHWE MHOTOIpPaHHHKA, H300paxaTh
MHOTOTPaHHHKH, (GUTYPBI U MOBEPXHOCTH BPALICHUS, HX CCYCHUS, B TOM
YHCIIEe C TIOMOUIBIO AIIEKTPOHHBIX CPEJICTB; YMEHUE PUMEHSITH CBOWCTBA
TeOMETPUYECKHUX (UTYpP, CAMOCTOSTEIHEHO (POPMYITHPOBATH ONPEACICHHUS
HN3Yy4aCMbIX (1)I/Iryp, BbIABUI'aTh THUIIOTE3bI O CBOMCTBax H IMpU3HaKax
reoMeTpuyeckux (uryp, oOOCHOBBIBaTH WJIM ONPOBEpPraTb MX; YMEHHE
NPOBOANTH KiIacCHPUKAIMI0O (UIYp MO pa3NUYHBIM MNpPU3HAKaAM,
BBIIIOJIHATH HCO6XOI[I/IMI)IC JOMMOJTHUTCIIbHBIC ITOCTPOCHH A,

- YMETb CBOOOIHO ONEpPHPOBATH MOHATUSAMU: IUIOMAAb QUTYpBl, 00BEM
¢Gurypel, BeTMYMHA YTiA, PACCTOSHUE OT TOYKHM JIO IUIOCKOCTH,
paccTosHHE MEXAY NPSMBIMU, PAcCTOSHHE MEXIY IUIOCKOCTSIMH,
wionaab cgepsl, IIOoHaaAb HOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA,
WIMHApPa, 00beM Ky0a, IpSIMOYTOJIBHOTO Mapajulesenumneia, MMpaMuIbl,
IpU3MBI, LWIMHIpA, KOHyca, lIapa; YMEHUE HAXOIWTh OTHOLICHUE
00BeMOB MOJO0HBIX (QUTYD;

- YMeTh CBOOOJIHO OTIEpUPOBATH MOHATHSIMU: JIBUKCHUE, MMapajlIeIbHbII
NEepeHOC, CHUMMETPHUS Ha IJIOCKOCTM M B TIPOCTPAHCTBE, IOBOPOT,
npeoOpazoBanre Moao0usi, MoAoO0HbIe (GUTYpbl; YMEHUE pacro3HaBaTh
paBHbIE M TOAOOHBIE (QUIyphl, B TOM YHUCIE B MPHUPOJE, MCKYCCTBE,
APXUTCKTYPEC, YMCHHE MCIIOJIB30BaTh TCOMECTPUUCCKHE OTHOIICHUA,
HAaXOJIUTh T€OMETPUYECKHE BEIUMUMHBI (UIMHA, YToJ, IUIOIAdb, 00bEM)
IpU pelIeHUHU 3a/4a4 U3 JPYrHX Y4eOHbIX MPEIMETOB U M3 peaslbHOM
KH3HU;

- yMeTb CBOOOJHO ONEpPHPOBATH MOHATHSIMU: NPSIMOYTOJIbHAS CHUCTEMa
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KOOpJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATBI BEKTOpa, CymMMma
BEKTOPOB, IPOU3BEICHUE BEKTOpPA HA YHUCIIO, PA3JI0XCHUE BEKTOpPA II0
0a3ucy, CKaJsIpHOE IPOU3BEJICHHME, BEKTOPHOE IIPOM3BEIECHUE, YIol
MEXJly BEKTOpaMH; YMEHHUE HUCII0JIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN
METOA AJI pelleHUs] FeOMETPUUECKUX 3ajad U 3ahay JPyrux ydeOHBIX
IIPEIMETOB; ONEpUPOBATHh MOHATUSAMHU: Marpuna 2x2 u  3x3,
OINpPEACIIUTENb MATPULIBI, TEOMETPUUYECKHUI CMBICII ONPEACIINTEINS;

- YMETb MOJEIHUPOBAaTh pPEAJbHbIE CUTYallUd Ha S3bIKE MaTE€MaTHKU;
COCTaBJIAITh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CUCTEMBI IO
YCIIOBUIO 33]1a4M, UCCIEA0BATh IIOCTPOCHHBIE MOJENH C UCIOJIb30BAHUEM
annapara anreOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH Pe3y/IbTaT; CTPOUTh
MaTEeMaTUYeCKUe MOJEIM C IOMOILIBI0 TE€OMETPUYECKUX IOHITHH U
BEJIMYMH, PEIIATh CBS3aHHBIE C HUMU NIPAKTUYECKUE 3a]]a4M; COCTABIATh
BEPOATHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH NOJYYEHHBIH PE3ysbTarT;
pelaTh NPUKJIAJAHbIE 33J]aul CPEACTBAMU MAaTeMaTUYECKOTo aHalu3a, B
TOM YHCJI€ COLIMATbHOAKOHOMUYECKOTO U (PU3MUECKOTO XapaKTepa;

- yMEHUE BBIOMpPATh MOAXOMSAIIMNA METOA JMJId pEeUIeHHs 3aJauH;
[IOHVMMAaHHWE 3HAYMMOCTHM MAaTEMAaTHKH B M3YyYEHUU MPHUPOAHBIX W
OOLIECTBEHHBIX IMPOIECCOB W  SIBIIEHUH; YyMEHHME paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMEHHE IIPHUBOJUTH
IIPpUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM PpPOCCHHMCKOW UM  MHPOBOH
MaTEMaTUYECKON HAYKH

OK 02
Hcnonn3oBarh
COBpPEMEHHBIC
CpeJ/cTBa MOUCKA,
aHanu3a u
WHTEpIpPETALNH
uH(pOopMaluu U
UH(OPMAIIOHHBI
€ TEXHOJIOTHH
JUTS. BBITIOJTHEHHST

B o0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:

-c(hOpMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAayKd U  OOIIECTBEHHON NpPaKTUKH,
OCHOBAHHOTO Ha Jaore KYJIbTYD,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MecCTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOMN
KYJIbTYypbl KaK CpEICTBa B3aUMOJEUCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUS MUPA;

- yMeTb ONEpUpOBaTh MOHATHSAMH: palUOHaJbHAas  (QYHKIHS,
nokaszareiabHas (QYHKIUS, CTelneHHas QYyHKUus, Jorapudmuyeckas
GyHKIMS, TPUTOHOMETpUYECKHEe (YHKIMH, 0OpaTHbIe (PYHKUINUU yYMEHHE
CTpPOUTh TpapUKH HM3YUYEHHBIX (YHKUUH, HMCHONB30BATH TI'padUKu MpU
M3YYEHUHU TMPOIIECCOB U 3aBUCHUMOCTEH, IPU PELICHUU 3ajad U3 APYTrux

yueOHBIX TMPEAMETOB M 3aJad M3 pealbHOW JKU3HM, BBIPAKATh
dbopmyrIaMu 3aBUCUMOCTH MEXTy BETUIMHAMHU;
- yMETb ONEPUPOBATH IOHATHUSAMHU: TOXKIECTBO, TOXKIESCTBEHHOE

npeoOpa3oBaHre, YpaBHEHHE, HEPAaBEHCTBO, CHCTEMa YypaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHOCTb YPAaBHEHMM, HEPaBEHCTB U CHUCTEM,




13

3aJa4
npodheccuoHanbH
OU JIeITEeNbHOCTH

- OCO3HaHHUC LCHHOCTU HaquOﬁ JCATCIIBHOCTH,

TOTOBHOCTb OCYILECTBIIATh IIPOEKTHYIO u
HCCJIEIOBATEIbCKYIO JIEATENbHOCTh WHAUBUAYAIBHO
U B TpyIIIIE.

OBnanenue YHHUBEpPCAIbHBIMU y4eOHBIMU

MO03HABATEIILHBIMU JICHCTBUSMU:

B) pabota ¢ uHpopMaIuei:

- BJAJICTh HaBBIKAMH MOJIYYCHHS WH(OpPMAIUU W3
UCTOYHHUKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITEJIBHO
OCYIICCTBIISITh TOWCK, AaHAU3, CHCTEMAaTH3alUI0 U
UHTEpIpEeTani0 UHOOPMAIMK Pa3IUYHBIX BHUIOB H
dbop™m npeacTaBIeHuUs;

- Cco3llaBaTh TEKCThl B PAa3JIMYHBIX (Qopmarax cC
y4eTOM Ha3Ha4YeHHWs WHQPOPMAIMU U  LEJICBOM

ayqUTOpWH,  BBIOMpass  ONTUMAIBHYIO  (opmy
IIPEICTABIICHNS U BU3YyaIU3allluH;
- OLICHUBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTb

uHpOpMallUK, €€ COOTBETCTBUE
MOpaIbHO-ITHUYECKUM HOpMaM;
- HCIIOJIb30BaTh CpEeACTBa HH(MOPMAIMOHHBIX H

MMpaBOBBIM U

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pPEeICHUN
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX u
OpraHM3allMOHHBIX  3a/a4y c co0roIeHneM
TpeOOBaHUN APrOHOMHUKH, TEXHHKH O€30IacHOCTH,
TUTUEHBbI,  pecypcocOepexeHusi, MpPaBOBbIX U
TUYECKHMX  HOpPM,  HOpPM  HH(pOPMAIMOHHOMN
0€30I1aCHOCTH;

- BIIQJIETh HABBIKAMM PpACIO3HABAHUS M 3alUTHI
uHpopManny, UHGOpPMalMOHHOW  0e30MacHOCTH
JMYHOCTH

paloHalbHble,  HMppALMOHAIbHBIE,  IOKAa3aTEelbHbIE,  CTCICHHbIC,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YpaBHEHHs, HEpaBEHCTBA W
CUCTEMBbI; yMETh pellaThb YPaBHEHMs, HEPABEHCTBA M CHCTEMBI C
MOMOILBIO PAa3IMYHBIX MPUEMOB; pellaTh ypPaBHEHHUs, HEPAaBEHCTBA H
CUCTEMBl C IapaMeTpoM; MPHUMEHITh YypaBHEHHUS, HEPAaBEHCTBA, HUX
CHCTEMBI JUIsl PEUICHUs MaTeMaTWYEeCKHX 3a/ad M 3a7ay U3 Pa3IU4HBIX
obJyacTell HAyKU U peaIbHOU JKU3HH;

- yMETh CBOOOJIHO OIEPUPOBATh MOHITUSMU: JBHKEHHE, TTapaJlIeTbHbIN
MEPEeHOC, CHUMMETpPUs Ha IUIOCKOCTH M B TIPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue 1Moa00us, MOAOOHBIE (HUTYPHI; YMETh paCIO3HABAThH
paBHBIE U MOJOOHBIE (UTYpHI, B TOM 4HCIE B MPUPOIE, HCKYCCTBE,
apXUTEKType; YMETh HCIIOJIb30BaTh T'€OMETPUUYECKHE OTHOLICHHUS,
HAXOJUTh F€OMETPUUECKUE BEIMYUHBI (JJIMHA, YTOJI, TUIOIIAas, 00beM)
OpU pelIeHUH 3aJad U3 APYruX y4eOHBIX MPEIMETOB U M3 PeabHON
KU3HU

OK 03

[InanupoBats 1

B obGnactu 1yXx0BHO-HPaBCTBEHHOI'O BOCITUTAHMUS:
--  cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,

- YMETh ONEpUPOBATH MOHATHSAMH: pallMOHAJIbHBIE, HppallOHAIbHbIE,
MOKAa3aTeNbHbIC, CTEIIEHHBIC, JOrapu(OMUUECKUE, TPUTOHOMETPUUCCKUE
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pEaTr30BHIBATH
cOOCTBEHHOE
po¢eCCHOHAIIbH
0€ U JIMYHOCTHOE
pa3BUTHE,
peIIPUHIMATEI
BCKYIO
JESTSIILHOCTh B
npodeCCuOHAIIbH
oii chepe,
UCIIO0JIb30BaTh
3HAHUS 110
(¢brHaHCOBOM
IPaMOTHOCTH B
Pa3TUYHBIX
YKU3HEHHBIX
CUTYaITUSIX

3TUYECKOIO MTOBEJICHNUS;

- CIIOCOOHOCTh OIIEHUBATH CUTYaIlMI0 W TMPUHUMATH
OCO3HaHHbIE peuieHus, OPUEHTHUPYSICh Ha
MOPaJIbHOHPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAaHME JIMYHOIO BKJIaJa B IIOCTPOEHUE
YCTOMUYMBOTO OYAYIIETo;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAMUTEISM U
(W) OpyruM 4YieHaM CEMbH, CO3/JaHHI0 CEMbU Ha
OCHOBE  OCO3HAHHOTO  MPUHATHS  LEHHOCTEH
CEMEMHON JKHU3HU B COOTBETCTBUM C TPATULIMAMU
Hapos10B Poccuu;

OBnazneHne  yHUBEpCAJIbHBIMU
NENCTBUSIMU:

a) caMOOpTaHHU3alUs:

- CaMOCTOSITEJIbHO OCYIIECTBISATh IO3HABATEIBbHYIO
NEeSTENIbHOCTD, BBISBIATh TMPOOJIEMBI, CTaBUTh H
dbopmMyIupoBaTh cOOCTBEHHBIE 3a7a4u B
o0pa3oBaTeNbHON  JEATENbHOCTHM W YKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEJIbHO COCTaBJISITh IUIAH  PELIEHUs
npoOJeMbl C  YYeTOM UMEIOIIUXCA  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

CcrocoOcTBOBaTh (HOPMHUPOBAHUIO U  TPOSBICHUIO
IUPOKOW DJPYIUIIMM B Pa3HBIX OOJACTAX 3HAHWM,
MOCTOSTHHO TIOBBIIIATH CBOW 00pa3oBaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

WCIIONIB30BaTh TMpUEMBbl pedJIeKCUu JJIs  OIEHKH
CUTYyalliH, BEIOOpA BEPHOTO PEIICHUS;

- yMETh OIEHWBAaTh PHUCKH W CBOECBPEMEHHO
MPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

B) OMOIMOHAJIBHBIA HMHTEIIEKT, MPEANOIararoIfi

peryIsTUBHBIMU

YpPaBHEHUsT W HEPABEHCTBA, WX CHUCTEMBI;
NOHATUSIMH:  MHOTOTPAaHHHK,  CEYEHHWE  MHOTOTpaHHMKA,  KYO,
napajuiefienunen, mnpusMma, nupampaa, Gurypa U HOBEPXHOCTh
BpallleHNs, HWIMHJP, KOHYC, map, cdepa, ceyeHus (UTypsl BpaIleHUs,
IUIOCKOCTh, Kacawomiasica cdepbl, LIWINHIpPA, KOHYyca, IUIOIIAIh
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IWIMHAPA, TUIOMAAb chepsl,
0o0beM KyOa, MPSMOYTOJIBHOTO MapaljieNienuneaa, TUpPaMubl, TPU3MBbI,
LIWIMH]Ipa, KOHYca, 111apa;

YMEHHE HU300paxkaTb MHOTOTPAHHUKU M TOBEPXHOCTU BpAILIEHUS, UX
CEUYEeHHUS OT pYyKH, C I[IOMOUIbI0 YEPTEXKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX  CPEIACTB; YMETh  pAclO3HaBaTh CHMMETPUIO B
IIPOCTPAHCTBE; YMETh PacloO3HaBaTh MPAaBUIbHBIE MHOTOTPAHHUKH;

- YMETbh ONEPUPOBATH MOHATUSAMHU: MPAMOYTOJIbHAs CUCTEMa KOOPJAMHAT,
KOOpJMHAThl TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA, CKaJIspHOE
IIPOM3BEICHUE, Yrojl  MEXAY  BEKTOpaMH, CyMMa  BEKTOPOB,
IIPOU3BEICHNE BEKTOpAa HAa YMCIO; HAXOAUTHh C IOMOILBIO HM3YYEHHBIX
bopMyNl KOOpAMHATHI CEPEeIUHBl OTPE3KA, PACCTOSHHUE MEXIY ABYMS
TOYKaMU

YMETb ONepUpOBaThH
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c(OPMHPOBAHHOCTb:

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIIEH CTpeMIICHUE
K JIOCTHKCHUIO [EIH M YCIEXy, OITHMH3M,
WHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOMIS W3
CBOMX BO3MOXKHOCTEH;

- OMIIATHH, BKJIOYAIONIEH CIOCOOHOCTh MMOHUMATh
ASMOIIMOHATIBHOE COCTOSHHE IPYTHX, YYUTHIBATH €0
IIPH OCYIIECTBICHHH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COYYBCTBUIO M COTIEPESIKUBAHUIO;

- COIMAJILHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH
BBICTPAWBaTh OTHOUIICHUS C JPYTUMH JIFOJIbMH,
3a00THTBCS, TPOSBISATH HMHTEPEC U pa3peniarhb
KOH(JIUKTBI

OK 04
OddexTuBHO
B3aMMOJIEHICTBOBA
Th U paboTaTh B
KOJUIEKTHUBE U
KOMaH/Ie

TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOITPENEIIEHHUIO;

-OBJIa/ICHHE HaBBIKAMH Y4eOHO-HCCIEI0BATENbCKOM,
MPOEKTHON U COLIMAIbHOM AEATEIIbHOCTH;

OBnajgeHue yHUBEPCAIbHBIMM KOMMYHHKATHBHBIMU
NEUCTBUSIMH:

0) cOBMeCTHas JIeSITEIbHOCTb:

- TNOHMMATh M  MCIOJb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- TPUHUMATh [EJIHM COBMECTHON JEATEeIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JIEUCTBUS MO €€
JOCTH)KEHUIO: COCTaBJISITh T1aH JICCTBUM,
pacrpenensaTb pojii ¢ Yy4eTOM MHEHMH YYaCTHHKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJIMHUPOBATH M BBITIONHATH pa0OTy B YCIOBUSAX

peabHOTO, BUPTYAJBbHOTO W KOMOWHHUPOBAHHOTO
B3aMMO/JICUCTBUS,;
- OCYLICCTBIATh  IIO3UTHBHOE  CTPATETHYECKOE

MOBCACHHUC B PA3JIMYHBIX CUTyaAllUAX, IIPOSABIATH

- yMeTb OINEpPUPOBATH MOHATHUAMHU: CIy4YalHBIH ONBIT W CilydaiiHOE
COOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHSI; YMETh BBIYUCISTH
BEPOSTHOCTb C HCIOJb30BAHHEM TpapHUUECKUX METOOB; MPUMEHSTh
(GOpMyIBI CIOKEHUST W YMHOXEHHS BEpPOSITHOCTEH, KOMOWHATOPHEIE
dakTel ¥ (GopMyNBl NPH pPELICHUH 3a/1ad; OLIEHWBAaThb BEPOSTHOCTH
peabHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4aifHBIMHU BEJTHUNHAMH,

YMEHUE NPHUBOJIUTH MPHUMEPHI MPOSIBICHHUS 3aKOHA OOJIBLIMX YHCENl B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHAMU: CTEHNEHb C IIEJBIM
nokasaresieM, KOpeHb HaTypallbHOW CTEIEHH, CTEIEeHb C PalliOHAIHHBIM
nokaszarejieM, CTeleHb ¢ JCUCTBUTEIbHBIM  (BELIECTBEHHBIM)
mokaszarejieM, JIOrapupM UYWCIa, CHHYC, KOCHHYC W TaHTEHC
MPOU3BOJILHOTO YHCIIA;

- yMeThb CBOOOJHO ONEpUPOBATh MOHATUSAMU: Tpaduk GYHKIHUH,
oOpatHas (QyHKUMSA, KOMIO3UIMUSA (QYHKUMH, JuHEHHas QyHKIus,
KBaJpaTH4Hasi (QYHKIUS, CTereHHas (DYHKIHS C IEJIbIM T0Ka3aTeseM,
TPUTOHOMETpUUYECKHEe  (DYHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIIMH, TOKa3aTeNbHas U JorapudmMudeckas QyHKIIUHA;, YMETh CTPOUTh
rpaduku GyHKUIKH, BBIIOIHATH IpeoOpa3oBaHus rpadukoB GyHKINHI;
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TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OBnaseHne  YHUBEPCAIBHBIMH  PETYISATUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- MPUHUMATh MOTHBBI M apryMEHTBHI JAPYTHX JIIOJICH
IIPH aHAJIM3E PE3YJIbTATOB ACITEILHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JAPYTHUX JIOACH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH NMMOHUMATh MHUP C TO3UIUU
JIPYroro 4yejoBeKa

- YMETb HCIOJIb30BaTh rpaduku QPYHKUMUNA i1 U3y4EHUs MPOLECCOB U
3aBUCUMOCTEH MPH PELICHNH 33]a4 U3 IPYTUX y4eOHBIX MPEIMETOB U U3

peasibHOM  KM3HU; BbIpaxaTb (GOpMyJlaMUd 3aBUCUMOCTH  MEXKAY
BEIIMYMHAMU;
- CcBOOOJHO  OMEpUpPOBATh  MOHATUSAMHU:  YETHOCTb  (YHKIIHH,

HNEPUOUYHOCTh (DYHKIIMM, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh
GbyHKIMH, 3KCTpeMyM (QYHKIMH, HaUOOJIblIIee U HAaMMEHbIIee 3HAYCHHS
(GYHKIIMHM Ha IPOMEXKYTKE; YMETh POBOJIUTh UCCIIEJOBAaHUE (PYHKIINH;

- YyMETh HCHOJb30BaTh CBOWCTBA U Tpabuku (QyHKUMN Ui pelieHus
YpaBHEHUH, HEPABEHCTB M 3aJad C [apaMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM TJIOCKOCTH MHOKECTBA PELICHUI ypaBHEHUI, HEPAaBEHCTB
U UX CUCTEM

OK 05
OcyiecTBiATh
YCTHYIO U
MUICbMEHHYIO
KOMMYHHUKAIHIO
Ha
rocy/1apCTBEHHO
M SI3BIKE
Poccniickoit
®depnepannu ¢
y4eToM
ocoOeHHOCTeH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B o0macty 3¢TETHYECKOrO BOCITUTAHUS:

- JCTETHMYECKOE OTHOUIEHHWE K MHUpPY, BKIOUas
ACTETUKY OBITa, HAYYHOTO H  TEXHUYECKOTO
TBOpUYECTBa, CIHOpPTa, TpyAa ©  OOIIECTBEHHBIX
OTHOIIICHU;

- CIOCOOHOCTh BOCHPHHHMMATH Pa3jIMYHbIC BHJbI
MCKYCCTBa, TPAIUIIMU U TBOPUYECTBO CBOETO U JIPYTUX
HapoJI0B, OIIYIIAaThb 3SMOLMOHAIBHOE BO3JIEHCTBHE
HCKYCCTBA,

- YOeXIEHHOCTh B 3HAYMMOCTH IS JUYHOCTH U
001IecTBa OTEUECTBEHHOTO W MHPOBOTO HCKYCCTBA,
ASTHUYECKUX KYIbTYPHBIX TpPAaJUUUNA M HAPOJHOIO
TBOPYECTBA,;

- TOTOBHOCTb K CAMOBBIPQXEHHUIO B Pa3HbIX BHUAAX
HUCKYCCTBa, CTpEMJICHHE  TPOSIBIATH  KadecTBa
TBOPYECKOU JINUHOCTH;

OBnaneHne yHUBEPCATHHBIMH KOMMYHHKATUBHBIMH
JEUCTBUSIMU:

a) oOrmieHue:

- OCYILIECTBJISTH KOMMYHHKAIIMM BO BCEX cdepax

- YMETb OIlEpUpPOBaTh MOHATUAMU: CpellHEe apu(pMeTnyeckoe, MeIuaHa,
HauOoJplllee M  HaMMEHbIIEee 3HAYeHMs, pa3Max, Jucrepcus,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOIO Ha0Opa; yMEHHE U3BIEKAaTh,
MHTEPHPETHPOBaTh HH(POPMAILMIO, TPEJICTABICHHYI0 B TaliMIax, Ha
auarpammax, rpaukax, OTpakarollyl0 CBOWCTBA peajbHBIX MPOIIECCOB
U SBJIEHUH; MPEACTAaBIATh HHPOPMALUIO C MOMOINBIO TabIUI U
auarpamMM; HCCIIE[IoBaThb CTATUCTUYECKHE JaHHblE, B TOM 4HCIE C
IpUMEHEHHEM TpapUUECKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;

- yYMeThb ONepUupoBaTh MOHATUSAMHU: TOUKa, IMpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO,  JBYTPAHHBIA  YroJ, CKPEIIMBAIOIIMECS  INPSMBIE,
NapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTh MPSIMBIX M IJIOCKOCTEH, Yroj
MEXY MNPSAMBIMH, YTOJI MEXAY NPSMON M IJIOCKOCTBIO, Yol MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PAaCCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXY INIOCKOCTSAMH;

- yMeTb WHCIIOJNIb30BaTh IPH PEHICHUH 3aJady H3Y4YeHHblE (QakKThl U
TEOpeMbl IUIAHUMETPUM; YMEHHE OILIEHUBAaThb pa3Mepbl O0OBEKTOB
OKpYXaroIiero Mupa
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KU3HU;

- pacno3HaBaTh HeBepOalbHBIE CPEICTBAa OOIIEHUS,
MOHUMATh 3HaYCHHE COLIMATIBHBIX 3HAKOB,
pacrno3HaBarb MPEANOCHUIKH KOH(DIUKTHBIX
CUTYallui U CMsTr4aTh KOH(IUKTHI;

- pa3BEepHYTO U JIOTMYHO H3JIaraTb CBOIO TOUYKY
3pEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB

OK 06
[IposBnsaTe

rpaxk 1aHCKO-
NaTPUOTUYECKYIO
MO3HUILIHIO,
JEMOHCTPUPOBAT
b OCO3HAHHOE
MOBEJICHUE Ha
OCHOBE
TPAAUITHOHHBIX
o01eyeoBeueck
X IIEHHOCTEH, B
TOM YHCJIE C
Y4ETOM
rapMOHM3aLUN
MEKHAIIMOHAJIHLH
BIX U
MEXPEITUTHO3HBI
X OTHOIIICHUH,
MPUMEHSATH
CTaHJapThI
AHTUKOPPYIIIHOH
HOT'O IIOBSACHMS

- OCO3HaHHE 00y4aroIUMuUCs
rPpaKJIaHCKOW UJIEHTUYHOCTH;

- LIEJICHAPABJICHHOE Pa3BUTHUE BHYTPEHHEW MO3ULIUU
JUYHOCTHU Ha OCHOBE JIYXOBHO-HPaBCTBEHHBIX
LIeHHoCcTell  HaponoB  Poccuiickoit  denepanuu,
HUCTOPUYECKHUX i HAIMOHATBHO-KYJIBTYPHBIX
Tpaauiui, (HOPMUPOBAHKE CHUCTEMBl 3HAYUMBIX
IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIMOHHOTO MHUPOBO33PEHUS],
MIPaBOCO3HAHUS, SKOJIOTHYECKOU KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh LIENH M CTPOUTH >KHU3HEHHBIE
IJIaHbI;

B yacTu rpaxxaaHCKOro BOCIIUTAHMUS:

- OCO3HAaHHE CBOUX KOHCTHUTYIIMOHHBIX TIIpaB U
00s13aHHOCTEH, YBAXKEHHE 3aKOHA U TIPABOIIOPSIKA;

-  TpUHATHE  TPATUIIMOHHBIX  HAI[MOHAJIBHBIX,
00111eYeIOBEYECKHUX T'YMaHUCTHYECKUX u
JIEMOKPATUYECKUX IIEHHOCTEH;

- TOTOBHOCTD MPOTUBOCTOATH HJICOJIOTUH
AKCTPEMHU3MA, HaI[MOHAJIN3Ma, KkceHodoouwu,
JUCKPUMHMHAIIMM TI0 COLMAJIbHBIM, PEJIIUTUO3HbBIM,
PacoBBIM, HAIIMOHATLHBIM TTPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€ATE€IbHOCTh B
WHTEpecax T'PaKJaHCKOro OOIeCTBa, y4acTBOBATh B
CaMOYTIPaBJIEHUH B 0011eo0pa3oBaTeIbHOM

POCCHUICKOI

- YMCThb OIICPpUPOBATH IMOHATHAMU: IPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
KOOpJAuHATbl TOYKH, BCKTOpP, KOOpAHWHATBI BECKTOpPA, CKAJIAPHOC
IMPOU3BCIACHUC, yroua MCKAY BCKTOpaMu, cymmMma BCKTOPOB,

IIPOU3BEJICHNE BEKTOpA HAa YMCJIO; HAXOAWTH C IOMOIIBIO H3Y4YEHHBIX
GopMyl1 KOOpIMHATBI CEpeAMHBbI OTPE3Ka, PACCTOSHUE MEXIY JBYMs
TOYKaMU;

-yMeTb BbIOUPATh MOIXOASIINI U3yYEHHBIH METO JUIsl PEIIeHus 3aauH,
pacro3HaBaTh MaTeMaruyeckue (PakTbl U MaTeMaTHYeCKHE MOJENU B
OPUPOJHBIX M OOINECTBEHHBIX SIBIEHHUSX, B MCKYCCTBE; yMEHHUE
IIPUBOAUTH IPHUMEPbl MATEMATHYECKUX OTKPBITUM POCCUHCKOW U
MHUPOBOM MaTeMaTU4EeCKON HaAyKH.

- YMETh OIEpPUPOBATh MOHATHAMHU: CIyYalHBIA ONBIT W CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIY4allHOTO COOBITHS; YMEThb BBIYMCIATH
BEPOATHOCTh C HCHOJIb30BAaHUEM TpapUUYecKUX METO/0B; INPUMEHSITh
(bopMyNbl CIOXKEHUS M YMHOXEHHS BEpPOSITHOCTEH, KOMOMHATOPHBIE
dakTel U GoOpMyNbl MpPH pEHIeHUH 3ajay; OLIEHUBATh BEPOATHOCTH
peasbHBIX COOBITHIl; 3HAKOMCTBO CO CIIy4aifHBIMU BEJTMUMHAMM; YMEHUE
MIPUBOJUTH PUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCET B MPUPOTHBIX
U OOILECTBEHHBIX SIBICHHUIX
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OpraHU3alM U JIE€TCKO-FOHOILIECKUX OpraHu3alusix;

- YMEHHUE B3aMMOJCHCTBOBaTh C COLHAIbHBIMU
UHCTUTYTaMH B COOTBETCTBUM C UX (DYHKUUAMH U
Ha3HAYEHHUEM;

- TOTOBHOCTh K TyMaHUTapHOW M BOJOHTEPCKOMU
JIEATEIIbHOCTH;

MaTPUOTHUYECKOTO BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTh POCCUMCKON T'Pa’kIaHCKON
UJEHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapoAdy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHoM,
TOPJIOCTH 32 CBOM Kpai, cBO10 Poauny, CBOM SA3BIK U
KYJbTYpY, MPOLLIOE u HACTOSIIEE
MHOT'OHalIMOHAJIBLHOTO Hapoaa Poccuu;

- I[ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM
CHMBOJIaM,  UCTOPUYECKOMY WM  NIPUPOJHOMY
HACleUI0, MaMATHUKAM, TpaJulUsIM  HapoIOB
Poccnn, noctmxkennsam Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uaenHas yOexJAeHHOCTh, TOTOBHOCTh K CIIY)KCHHIO
n 3amure OTedecTBa, OTBETCTBEHHOCTH 3a €ro

Cyns0y; OCBOCHHBIE oOyyaromuMucs
MEXIPEAMETHBIE  TOHATUS W YHMBEpPCAIbHBIE
yueOHbIE JNENUCTBHS (peryisiTUBHBIE,

IIO3HABAaTCJIbHBIC, KOMMYHI/IKaTI/IBHBIG);
- CIIOCOOHOCTH WX HCITOJIL30BaHMUS B IT03HABATEIBLHOMN

M COUMAJbHOM  TpakTUKE,  TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TIJIAHUPOBAHUIO "
OCYILIECTBIIEHUIO yaeOHOU JIeATEIbHOCTH,

OpraHu3aluy  y4eOHOrO  COTpyAHHYECTBA  C
NeJarorTHYeCKUMU Pa0OTHUKAaMH M CBEPCTHHKAMH, K
Y4aCTHIO B IIOCTPOEHUU VHJVBHTyaJIbHOU
00pa30oBaTeNbHON TPACKTOPHH;

- OBJI3JICHHE HaBBIKAMU y4eOHO-HCCIIEJOBATEIbCKOM,
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HpOGKTHOﬁ u COHH&J’II)HOﬁ JACATCIIbHOCTH

OK 07
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepexe
HUIO, TIPUMCHSTH
3HaHUsA 00
U3MCHCHUU
KJIUMaTa,
TIPUHITAITBI
OEPEIKITUBOTO
MPOU3BOJICTBA,
3¢ PeKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

HE TMpPUHUMATh JEHUCTBUS, MPHUHOCSIIUE BpE]
OKpYKalollleu cpee;

- yMETh  MNPOTHO3UPOBATH  HEOJIArONPUSITHBIC
9KOJIOTMYECKHE IOCIEACTBUS  MPEeIPUHUMAEMbIX

JIEMCTBHM, IPEAOTBPALLATD UX;
- pacIIMpUTh OMNbIT ACATEIBHOCTU SKOJIOIMYECKON

HAITPaBJICHHOCTH,

- p33pa6aTBIBaTB IJ1aH PCHICHHA HpO6HCMBI C YUCTOM
aHajlIn3a UMCIOIINXCA MaTCpHraIbHbIX n
HEMAaTCPpHUAJIbHBIX PECYPCOB;

- OCYHICCTBJIATDH HGHeHaHpaBHCHHHﬁ IIOHUCK
nepeHoca CpecacrtB H cIoco0oB JEUCTBUS B

MpoECCHOHAIBHYIO CPENY;

- YyMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U
MPAKTUYCCKYIO oOiractu KUBHEACATCIIBHOCTH,

- TpeasiaraTb HOBBIE MPOEKTHI, OLEHUBATh UICH C
MO3UIMN HOBU3HBI, OPUTHHAJIBHOCTH, HpaKTquCKOﬁ
3HAUYUMOCTH;

- JlaBaTb OLCHKY HOBBIM CHTyalluAM,
KOPPEKTUBBI B JeSITeNIbHOCTb,
COOTBETCTBHUE PE3YIHTATOB IEIISIM

BHOCHUTbD
OLICHUBATDH

- YMETh ONEpPUPOBATh MOHATHUAMH: (YHKIHSA, HENpepbIBHAS (PYHKIUS,
IPOM3BOJIHAs, IepBOOOpa3HasA, OIpPENEeICHHbI HMHTErpajl; yMeTh
HAXOJUTh  MPOW3BOJHBIC  OJJIEMEHTAPHBIX  (PYHKIMHA,  HCIONB3YA
CIPAaBOYHBIE MaTE€pPHAJIbl; UCCIEN0BATh B IPOCTEHIINX CiTydasx pyHKIUU
Ha MOHOTOHHOCTb, HaXOJUThb HauOOJIbIINE W HAaMMEHBIINE 3HAYECHUS
GbyHKUUH; CTPOUTH I'pa)KM MHOTOUYWIEHOB C MCIIOJIb30BaHUEM arlnapara
MaTEMAaTHYECKOr0 aHajln3a, IMPUMEHATH IIPOU3BOIHYIO IIPU pPELICHUU
3ajjay Ha JIBWXKCHME; pellaTh NPaKTUKO-OPUEHTHPOBAHHBIE 33Ja4M Ha
HauOOJIbIIINE U HAUMEHBIIINE 3HAYCHH, HA HAXOXKIACHUC ITYyTU, CKOPOCTHU
U YCKOpPEHMS,;

- YMCTH OICPHUPOBATH IMOHATHAMH: ABHXXCHUC B IPOCTPAHCTBC,
nogo0Hble  (Urypbl B MPOCTPAHCTBE; HUCIOJIb30BATh OTHOIIEHUE
ioniaied MoBepXHOCTEH U 00BEMOB MOAOOHBIX (UIYp NMpPH pPELICHUU
3ajad4;

- YMETb BBIYUCIIATE FTCOMETPUICCKUC BCIIMYUHBI (I[J'II/IHa, yroJi, miomajib,
0o0beM, IUIOLIa/b MOBEPXHOCTH), MCHONb3ysd HU3yYeHHbIE (DOPMYINBI U
METOIbI
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2. CTPYKTYPA U COJAEP KAHUE OBILIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MHPEAMETA
2.1. O0beM TMCHUILIMHBI U BBl Y4eOHO# padoThI

Buj yueOHoit padoThl

0O0beM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 332
B T.4.

OcHoBHOe coJep:kaHue 244
BT. U..

TeopeTudecKkoe o0ydeHue 200
MPAKTUYECKHUE 3aHITUS 44
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KAHUE (COepPKAHUE 76
NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOpEeTHUECKoe 00yUueHune 22
MPaKTUYECKHUE 3aHATUS 54
KoncyabTanun 6
IIpome:xxyTouHas arTrecranus B ¢gopMe JK3aMeHa 6
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2.2. TemaTn4eckuii IJIaH U COJlep:KaHMe Y4eOHOI0 MpeaMeTa

HaumenoBanue Coaeprxanue yueOHOro MmaTeprasa (0CHOBHOe U NPodecCHOHAIBHO- OBLeM 1ACOR ®opmupyemble
pa3iesioB U TeM OpPHEHTHPOBAHHOE) KOMIIeTEeHI[UH
1 2 3 4

OcHoBHOE coJiep>KaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 20 OK 01
Tema 1.1. llean n Coneprxanue yueOHOro Matepuasia OK 02
3a/la4yl MaTeMaTHKH | ba3oBble 3HAHUS U YMEHHS IO MaTeMaTHKE B MPO(EeCCHOHAIBLHOW U B ) OK 03
NPH OCBOEHHH MOBCEIHEBHOM JEATEILHOCTH OK 04
CHeHHATbHOCTH KomOuHnpoBanHoe 3aHATHE OK 05
Tema 1.2. Yncaa u Coneprxanue yueOHOro Matepuasia OK 06
BbIYMCJICHUS. JleiicTBUsI HAJl TIOJOKUTEIBHBIMU U OTPULIATEIILHBIMH YUCIIAMU, OK 07
BoipaxeHusi u OOBIKHOBEHHBIMU U JIECATUYHBIMU Apo0OsMU. JleiicTBUS CO CTEIEHSIMH, 2
npeodpa3oBaHuA (hOpMyIIbI COKpPAIIEHHOTO YMHOXKEHHUS

Komb6unmnpoBanHoe 3aHsTue
Tema 1.3. I'eomerpusi |IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlepPKaHue (coaepKaHne
HAa IVIOCKOCTH NPHUKJIATHOTO MOIYJIS)

IpakTHYeckne 3aHATHS 2

[Ipaktuueckoe 3anstue Ne 1. Bunbl muiockux puryp u ux miomnaib.

[IpakTKO-OpHEeHTHPOBaHHbIE 337a4l B Kypce T€OMETPUH Ha IUIOCKOCTH
Tema 1.4. Coneprxanne yueOHOTO MaTepurasa
IIpouenTHbIE ITponopuuu. ITpocTeie NPOIEHTHI, pa3Hble CIOCOOBI X BBHIYMCIICHUS. 9
BbIYUCJIEHUS Cno>xHbl€ MIPOLIEHTHI

KoMOuHMpoBaHHOE 3aHATHE

IIpakTHYeckue 3aHATHA 2

[IpakTuueckoe 3anstue Ne 2.3a1aun Ha TPOMOPIIUU U TPOLIEHTHI
Tema 1.5. YpaBuennsi |Conepkanue yueOHOro mMaTepuania
U HepaBeHCTBa IIpakTnyeckue 3aHATHSA 2

[Tpaktrueckoe 3anstue Ne 3. JIuHeiHbIe, KBaapaTHbIC, APOOHO-
JUHEIHbIE YpaBHEHUS 1 HEPaBEHCTBA
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Tema 1.6. CucremMsbl
YPaBHEHUI U

Conepkanue y4eOHOro MaTepHuaia

CriocoObl pelnIeHus CUCTEM JIMHEWHBIX ypaBHeHU. [loHATHS: MaTpuiia

HEPaBEeHCTB 2x2 u 3x3, onpenenuresib MaTpuipl. Metoa 'aycca. CucteMbl 6
HEJIMHEHHBIX YpaBHEHUU. CUCTEMbl HEPABEHCTB
Komb6unupoBanHoe 3ansrue
Tema 1.7. Bxoanoii Copepxanue yueOHOro MaTepuana
KOHTPOJIb Boruncnenus u npeoOpasoBaHusl. Y paBHEHHs U HepaBeHCTBA. ['eomeTpus 2
Ha IJIOCKOCTH
[IpoBepounas pabota
Paznen 2. KommiiekcHbie Yyncjia 8 OK 01
Tema 2.1. Coneprxanue yueOHOro Matepuasia OK 02
KommnuexkcHsble ynciaa |[lonstue kommiekcHoro uncia. ConpspkeHHbIE KOMITJIEKCHBIE YHCIa, OK 04
MOJYJIb U apTYMEHT KOMIUIEKCHOTO ynciia. dopma 3anucu KOMIJIEKCHOTO 4 OK 07
yrcna (reoMeTpuieckasi, TPUrOHOMETpHUIecKast, anredpandeckas).
ApudmeTrnueckue IeCTBHUS ¢ KOMITJIEKCHBIMU YUCIIaMU
KomOunupoBaHHoe 3aHsATHE
Tema 2.2. Coneprxanne yueOHOT0 MaTepuasa
IIpumenenne BelInonHeHne pacyeToB ¢ TOMOIIBIO KOMIUIEKCHBIX YHCET 2
KOMILJIEKCHBIX YHcesl | KoMOWHUPOBAaHHOE 3aHATHE
IIpodeccuonaIbHO-OpHEHTHPOBAHHOE CoAep:KaHue (copepKaHue
NMPUKJIAJTHOT0 MO1YJIA)
IIpakTnyeckune 3aHATHSA 2
[Ipaktryeckoe 3anstue Ne 4. [IpuMepbl HCIIOIB30BAHUS KOMILIEKCHBIX
qucen
Paznen 3. IIpsiMble M JIOCKOCTH B IPOCTPAHCTBE 20 OK 01
Tema 3.1. OcHoBHble |Copaeprkanue yaeOHOTO MaTepraia OK 03
NOHATHS [Mpenmer crepeomerpun. OCHOBHBIC MOHATHS (TOYKA, psIMasi, OK 04
CTepeoMeTPHH. IUIOCKOCTD, IIPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 9 OK 07
Pacnosoxenue [lepecekaromuecs, napajuieabHbIe U CKPEIIUBAIOIINECS TIPSIMBbIE.
NPSAMBIX U [Ipu3Hak U CBOKMCTBO CKpEUIMBAIOIIUXCS TPSAMbIX. OCHOBHBIE
IUIOCKOCTe MIPOCTPAHCTBEHHBIE (PUTYPHI
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KoMOuHMpOBaHHOE 3aHSTHE

Tema 3.2. Copepxanue yueOHOro MaTepuana

I[HapanneabHocTh [TapannensHbie ipsiMast U I0ckocThb. Onpenenenue. [puznak. CoiicTBa

NPSAMBIX, IPAMOH 1 (c moxazarenbcTBoM). [lapannensubie mnockoctu. Onpesenexue.

IIOCKOCTH, [Tpusnak. CBolicTBa (¢ JOKa3aTeIbCTBOM). TeTpasip u ero 3JeMEHTHI.

IIOCKOCTel [Tapannenenunen u ero 35eMeHTbl. CBOWCTBa MPOTUBOIIOJIOKHBIX IPaHEN
u auaronaneit mapamnenenunena. [loctpoenue ceuenuii. Pemenue 3amnau
KoMOuHMpOBaHHOE 3aHATHE

Tema 3.3. Coneprxanne yueOHOro MaTepuania

IlepnieHAUKYISPHOCTH
NPSAMBIX, IPAMOH 1
IJIOCKOCTH,
IJIOCKOCTEM

[Iepnennukynsapusle npsamele. [lapamienbHble npsMele,
IEPIEHIUKYISIPHBIE K INTIOCKOCTH. [IpU3HaK neprneHuKyaspHOCTH
NpAMON U TIOCKOCTH. JlokazaTenbcTBO. [lepneHauKyisap 1 HaKJIOHHAS.
[IepnenaukynsapHsle II0CKOCTH. [IpU3HaK nepneHauKyIsIpHOCTH
mIockoctenl. JlokasarenbcTBo. PaccTossHUs B IpOCTpaHCTBE

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 3.4. Teopema o

Copep:xanue yueOHOTO MaTepuana

Tpex Teopema o Tpex nepneHauKymspax. JJokazarenscTBo

NepneHAuKYyJIsipax KomOuHupoBaHHoe 3aHsTHE
IIpogeccuonanbHO-OpHEeHTHPOBAHHOE CO/IepKaHNe (CoiepKaHue
NMPUKJIAJTHOT0 MOYJIA)
Yron Mexay npsaMoi ¥ III0CKOCThIO. YTOJI MEXIY INIOCKOCTSIMU
KomOunupoBanHoe 3aHsaTHE

Tema 3.5. IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHNe (CoOAepKaHue

I[MapannenbHble, NPHUKJIATHOT0 MOIYJIA)

nepneHauKyJsipubie |IlpakTuyeckue 3aHIATHS

npsiMble U MJI0CKOCTH
B MPOCTPAHCTBE

IIpakTnueckoe 3ansatue Ne 5. AkcuoMsl crepeoMerpui. [lapannensHocTb
MPSIMBIX, IPSAMOM U INIOCKOCTH, MJIOCKOCTEN

[IpaxkTrueckoe 3ansTue Ne 6. [lepneHAMKYISIPHOCTD NMPSIMBIX, IPSIMON U
IUIOCKOCTH, TNIOCKOCTEH

Tema 3.6. Pemienue
3ana4. [Ipsimbie u

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE
NMPUKJIATHOT0 MOYJIA)
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IUIOCKOCTH B
NPOCTPAHCTBE

Pemienue crepeoMeTpUUYECKUX 3a7a4 Ha B3aHMHOE PACIOI0KECHHE
MPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE

Komb6unupoBanHoe 3ansrue

Copepxanue yueOHOro MaTepuana

Pacnonoxenne MpsAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.

CkpenuBaroniyecs npsimpie. [lepneHukynsipHOCTb U MapaijieIbHOCTb 2
MPSMBIX U IJI0OCKOCTel. Pemenue 3agau
[IpoBepounas pabota
Pa3nen 4. KoopauHaThl U BEKTOPBI 16 OK 02
Tema 4.1. JlexaptoBsl |ConepxkaHue yueOHOro MaTepuana OK 03
KOOPIHHATHI B JleKkapTOBBI KOOPAMHATHI B IpocTpancTie. [IpocTeiiinue 3a1auun B OK 04
NMPOCTPAHCTBe. KoopauHaTax. PaccTosiHue Mex 1y IByMs TOUYKaMU, KOOPAUHATHI OK 07
Paccrosinne mexay CepeaHbI OTPE3Ka 2
ABYMSI TOYKaAMHU. Komb6unupoBanHoe 3anstue
Koopannarsl
cepeIuHbI 0Tpe3Ka
Tema 4.2. Bektopbl B | CoziepkaHue yueOHOro Marepuasia
npocrpancTBe. Yroa |Bekropsl B mpoctpancTBe. CloXeHNe U BHIYUTaHUE BEKTOPOB.
MesK/1y BEKTOpPaMH. YMHOKEHHe BeKTopa Ha uuciio. KommianapHsie BeKTopbl. CKasipHOe
CkansipHoe MPOU3BEJICHUE BEKTOPOB. Pa3znokeHne BeKTopa 1o Tpem
NpOU3BeE/ICHUE HEKOMITJIAHAPHBIM BeKTOpaM. KoopauHAaThI BEKTOpa, CKaISIpHOE 4
BEKTOPOB MIPOU3BEICHNE BEKTOPOB B KOOPIUHATAX, YTOJ MEXIY BEKTOPAMH, YTOJI
MEXTy IPSIMOH U TUTOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMH. Y paBHEHHE
IIJIOCKOCTH. ['€OMEeTpHYECKUI CMBICIT OIPEIETUTENS 2X2
KomOunupoBanHoe 3aHsaTHE
IpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE
NPUKJIATHOTO MOTYJIS) 4
Perienue reoMeTprudeckux 3a/1a4 BEKTOPHBIM METOIOM
KoMOuHMpoBaHHOE 3aHsATHE
Tema 4.3. IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoAepKaHue 4
IIpakTHKOOPHEHTH- | MPHUKJIAJTHOTO MOIYJIs1)
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POBaHHBIE 321244 HA
KOOPAMHATHOM
IJIOCKOCTH

HpaRTn'{ecmle 3aHATHUHSA

[IpakTuueckoe 3anstue Ne 7. KoopauHaTHas mi1oCKoCTh. Bberuucienue
paccTostHu# Ha TI0CKOoCTH. KoJMuecTBEHHBIE pacueThl

[IpakTuueckoe 3anstue Ne 8. KoopanHaTHas miiockocTh. Beruucienue
Iomasei Ha miockoct. KomnuecTBeHHbBIE pacueThl

Tema 4.4. Pemienue
3aga4. Koopannarsl u
BEKTOPbI

Copepxanue yueOHOro MaTepuana

JlexapToBbI KOOPJIMHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTpaHCTBE.
CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YUCIIO.
Kommnanapueie BekTopsl. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
PasnoxxeHne BeKTopa 1o TpeM HEKOMILJIAHAPHBIM BEKTOPaM.

IIpocreiimune 3anaun B koopauHaTax. KoopauHatel BEKTOpa, pacCTOsSHUE 2

MEX/1y TOUKaMU, KOOPJIUHATHI CEPEIUHBI OTPE3Ka, CKAIIPHOE

IIPOM3BE/ICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEKIY BEKTOPAMH, yroJl

MEX1y IPSAMOI U IIIOCKOCTBIO, YTOJI MEXAY MIIOCKOCTSIMU

KomOunupoBaHHoe 3aHATHE
Paznen 5. MHOTOrpaHHUKH M TeJ1a BpallleHUs! 42 OK 01
Tema 5.1. Bepmmnbl, |CojepkaHue yueOHOro Marepuasia OK 02
pedpa, rpanu [MousiTre MHOTOTpaHHUKA. ET0 91eMeHTHI: BEpIHHBI, pedpa, TpaHH. 5 OK 03
MHOTOTPpAHHHUKA. Huaronans. CedeHue. BbInyKiible 1 HEBBITYKIIbIE MHOTOTPaHHUKHU OK 04

KomOunupoBanHoe 3aHsTHE OK 05
Tema 5.2. Ilpusma, ee |IIpodeccHoHATBLHO-OPUEHTHPOBAHHOE COePKAHUE (COAePKAHUE OK 06
cocTaBJISIIOMINE, NPHKJIATHOTO MOIY.Is) OK 07
ceyenus. [Ipsmasi u | [lonsitue npusmel. Ee ocHoBaHus 1 O0KOBBIE I'paHu. BeicoTa npu3Msl. 2
npaBujbHast npusMel | [Ipsamas v HakinoHHas npusMma. [IpaBunbsHas npusma. Ee ceuenns

KomOunupoBaHHoe 3aHiTHE
Tema 5.3. Coneprxanue yueOHOro MaTepuasa
IMapanueaenunen, [MTapannenenunen, cBOCTBa MPSIMOYTOIBHOTO Mapajulesenumnenaa, Kyo. 5
Ky0. Ceuenne Kyoa, Ceuenue ky0Oa, nmapajienenumnena
napaJjjesjenumnena KomOuHupoBaHHoe 3aHsTHE
Tema 5.4. Ilupamupaa, |IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE COlep KaHKe (Codep:KaHne 5

€€ cocTaBjdlomue,

NMPUKJIATHOTO0 MOYJIA)
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ceyenue. IIpaBunbHas
nupamMmuaa.
YceueHHasi nmpamMuaa

HHpaMm{a u ee aseMeHThl. Ceyenne nrupaMubl. HpaBI/IJIBHaSI nupamMua.
VYceuennas nupamuia

Komb6unupoBanHoe 3ansrue

Tema 5.5. BokoBas u
MOJIHASI MOBEPXHOCTh
NMPU3MbI, TAPAMH/IBI

Copepxanue yueOHOro MaTepuana

HJ'IOH.[&,I[B OOKOBOM M MOJIHOM ITOBCPXHOCTH IIPHU3MBbI, IIMPAMU/JIbI

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.6. Cummerpus
B KyOe,
napaJjienenunesie,
npusMe, NUpamMuje

Coneprxanne yueOHOro MaTepuania

CuMMeTpHsi OTHOCUTEIBHO TOUKHU, IPSIMOH, I1ockocTu. CuMMeTpust B
KyOe, napajuienenumesae, Npu3Me, IupaMmue

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.7. Ilpumepnl
CHMMeTPHii B

IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/iepKaHUe (CoIepKaHue
NPUKJIATHOTO MOIYJIs1)

npodeccuu IlpakTH4yeckue 3aHATUSA
[TpakTryeckoe 3ansatue Ne 9. CuMMeTpus B IPUPOJIE, APXUTEKTYpE, ObITY
[IpakTunueckoe 3anarue Ne 10. CuMMeTpusi B TEXHUKE

Tema 5.8. Coneprxanne yueOHOT0 MaTepuana

IIpaBujabHbIE IIpakTuyeckue 3aHATHA

MHOTOTPAHHUKH, HX
CBOJCTBA

[Ipaxtrueckoe 3anstue Ne 11. [IoHATHE MPaBUIIBHOIO MHOIOTPaHHUKA.
CpolicTBa MPaBUIBHBIX MHOTOTPAHHUKOB

Tema 5.9. Huaunap,
€ro CoCTaBJIfIIOLIME.
CeuyeHue HUWIHHAPA

Copep:xanue yueOHOTO MaTepuana

Hunuuap u ero snemenTsl. CeyeHue NMIMHIPA (MapasuielbHoe
OCHOBaHHIO U ocH). PazBepTka nunuuapa

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 5.10. Konyc, ero
cocTaBJIsIoLINe.
CeuyeHune KoHyca.

IIpogdeccnonaIbHO-OPHEHTHPOBAHHOE COEePKAHUE (COepPKAHME
NPHUKJIATHOTO MOLYJIS)

Konyc u ero anemenTsl. CeueHne KoHyca (apauiebHOe OCHOBAHUIO U
MPOXOslIee Yepe3 BepIINHY), KOHHYecKue ceueHus. PazBepTka KoHyca

KomOunupoBanHoe 3aHsaTHE

Tema 5.11.
YceyeHHBIN KOHYC.
CeuyeHue yce4eHHOT 0

Copepxanne yaueOHOTo MaTepuana

Yceuennsiit konyc. Ero obpa3syromias u Beicota. CedeHrne ycedeHHOro
KOHYCa
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KOHYCa

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.12. lllap n
chepa, ux cevyeHUus

Copepxanue yueOHOro MaTepuana

[ap u cdepa. Bzaumnaoe pacnonoxeHue chepsl U miockoctr. CeueHue
mapa, chepbl

Komb6unupoBanHoe 3ansrue

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (Coep:KaHne
NMPUKJIATHOTO MOYJIs1)

Vcnonp3oBanue MOHATHH map U cepa B MPaKTHKOOPUEHTUPOBAHHBIX
3a1a4ax

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.13. IlousiTue
00 o0BeMe TeJia.
OTHo1enne 00LeM0OB
MOJO0OHBIX TeJl

Coneprxanue yueOHOro Matepuasia

ITonsatue 06 ooveme Tena. O6beM Kyda U IPSIMOYTOJIBHOTO
napamenenunena. O6beM npusMel U HuIMHApa. OTHOIIEHNE 00BEMOB
NOJOOHBIX Tell. ['eoMeTpuYecKnii CMBICI ONPEACTUTENsS 3-TO MOpsiIKa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 5.14. O6beMbI U
IO H
MOBEPXHOCTEH TeJl

Copep:xanue yueOHOTO MaTepuana

O6bemMbl mupamMuabl U kKoHyca. O0bem mapa. [Tnomaayu noBepxHocren
Ten

KomOunupoBanHoe 3aHsTHE

IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (coep:KaHue
NMPUKJIAJTHOT0 MOYJIAA)

Hcnons3oBaHue MOHATUI nupamMuJia 1 KOHyC B
MPAaKTUKOOPUCHTUPOBAHHBIX 3aadax

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 5.15.
KomouHamun
MHOTOTPAHHUKOB H
TeJl BpaleHus

Copep:xanne yueOHOTO MaTepuana

IIpakTuyeckue 3aHATHSA

[Tpaktrueckoe 3anstue Ne 12. KomOuHaImm reoMeTpuIeCKuX Tel

Tema 5.16.
I'eomeTpuueckue
KOMOMHAIIMY HA

Coneprxanue yueOHOTO MaTeprasa

IIpakTuyeckue 3aHATHSA

[Tpaktrueckoe 3anstue Ne 13. Mcnonp3oBaHue KOMOWMHAITAN
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MPaKTUKe

MHOT'OI'PaHHUKOB U TCJI BPALLICHUA B IPAKTUKOOPUCHTUPOBAHHBIX
3agadax

Tema 5.17. Penrenne
3agad.

Copep:xanue yueOHOro MaTepuana

OO0OBeMEI U Imiom@anay IMOBEPXHOCTH MHOTOI'PpaHHUKOB U TCJI BpalllCHUSA

MHororpaHHuKH 1 [Tpoepounas padota :
TeJla BpallleHusl
Pa3znen 6. MHokecTBa. DjieMeHTHI Teopuu rpagos 10 OK 01
Tema 6.1. Muo:xkecTBa | Coaeprkanre yueOHOTO MaTepraia OK 04
[Tonsitue MuoxectBa. [loamHoxkecTBO. Oniepaiiiu ¢ MHOKECTBAMHU 2 OK 06
KoMOuHMpOBaHHOE 3aHATHE OK 07
Tema 6.2. Onepauun c |[IpodeccuoHATbHO-OPHEHTHPOBAHHOE COepPKaAHNeE (CoAepKaHHe
MHOKeCTBaMH NPUKJIATHOTO MOIYJI)
IIpakTHYeckne 3aHATHS 2
[Ipaktuueckoe 3anstue Ne 14. Onepaunu ¢ MHO)KecTBaMHu. Peienue
MIPUKJIAIHBIX 337249
Tema 6.3. I'pacdb1 Coneprxanue yueOHOro MaTepuaa
IIpakTuyeckue 3aHATHA
[Tpaktuueckoe 3anstue Ne 15. Ilonsitue rpada. Ceszublii rpad, nepeso, 4
UK rpad Ha TNIOCKOCTH
[IpaxTnueckoe 3ansatue Ne 16. [Ipumenenue rpagos. Pemenue
MIPUKIIAIHBIX 33124
Tema 6.4. Pemmienne Conepxanue yueOHOro MaTepuasa
3ana4. MHoKecTBa, Omnepanmu ¢ MHOKecTBaMH. OTIHCaHUE pealTbHBIX CUTYAIMH ¢ TOMOIIBIO 9
I'padsi u ux MHOXkecTB. [Ipumenenune rpados K pemieHuto 3aaay
NpUMeHeHHe ITpoBepounas pabota
Paznen 7. DneMeHThl KOMOMHATOPUKH, CTATUCTHKH H TEOPUH BEPOSITHOCTEI 20 OK 01
Tema 7.1. OcHoBHble |Copaeprkanre yaeOHOTO MaTepraia OK 02
MOHSITHS IlepecTaHOBKH, pa3MeleHHs, COYeTAHUS 2 OK 03
KOMOMHATOPUKHU Komb6unupoBanHoe 3anstue OK 04
Tema 7.2. CobbiTHe, |Comepkanue yueOGHOTO MaTepraia 5 OK 05
OK 07

BEPOSITHOCTH

CoBMecCTHBIC U HECOBMECTHBIE COOBITHI. TeopeMbl 0 BEpOSTHOCTH
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coobITHd. Cl10KeHue "

CYMMBI COOBITHI. Y CIIOBHAst BEPOSATHOCTh. 3aBUCUMBIE U HE3aBHCHUMBIE

YMHOKEeHH e coObITHS. TeopeMbl 0 BEpOSITHOCTH IPOU3BENCHUS COOBITUI
BepOsSITHOCTE KomOunnpoBaHHOE 3aHATHE

Tema 7.3. IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepKaAHNE (COMepP:KaHue
BepositHoCTH B NMPUKJIAJTHOTO MOYJIAA)

npogeccnonanbubix | [IpakTuyeckue 3aHATHS

3aja4ax [Tpaktryeckoe 3anstue Ne 17. OTHOCHTENIbHAS YAaCTOTa COOBITHS,

CBOWCTBO €€ yCTOHUMBOCTU. CTATUCTHUECKOE OTpEIeIIEHNE BEPOSATHOCTH.
Or1eHka BEpOATHOCTH COOBITHUS

Tema 7.4. InuckperHas
cJyyaiiHasi BeJIMYUHA,
3aKOH ee
pacnpeneieHust

Coneprxkanue yueOHOro MaTtepuasia

Bunel cinyyaitnbix BennuuH. OnpeneneHue TMCKPETHON CilydaiiHON
BEJIMYMHBI. 3aKOH pacipeesieHus JUCKPETHOH ciiyyaliHOM BenuuuHbl. Ee
YHCIJIOBBIE XapaKTEPUCTUKHU

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 7.5. 3apaun

Copepxanue yueOHOTO MaTepuana

MaTeMaTH4YeCKOH Bapuanunonnsiii psa. [lonuron yactot u ructorpamma. CTaTUCTUYECKHE
CTATHCTHKH XapaKTePUCTHKU psAZia HAOIIOAaeMbIX TaHHBIX

KomOunupoBanHoe 3aHsTHe
Tema 7.6. IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (coep:KaHue

CocraBJieHue Ta0J ML
U IUArpaMM Ha
NpPaKTHKe

NMPUKJIAJTHOT0 MOYJIAA)

HpaKaneCKne 3aHATHUSA

[TpakTuyeckoe 3anstue Ne 18. [lepsuunast 06paboTKa CTaTHCTUYECKUX
naHHbIX. ['paduyeckoe ux npencraBieHue

IIpakTnueckoe 3ansatue Ne 19. HaxoxneHne cpeJHUX XapaKTEpUCTHK,
HaOJII0aeMBIX TaHHBIX

Tema 7.7. Pemmienue
3a7a4. DJIeMeHThbI
KOMOHMHATOPHKH,
CTATUCTHKHU U TEOPUHU
BepPOSITHOCTEM

Copep:xanne yueOHOTO MaTepuana

OnemeHTbl KOMOUHATOpUKH. COOBITHE, BEPOSITHOCTH COOBITHS.
CrnoxeHue 1 yMHOKEHUE BEPOSTHOCTEN

[TpoBepounas pabora

Utoro 1 cemectp 136 yacos
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Paznen 8. OcHoBbI TpUTroHOMeTpHH. TpUroHoMerpuyeckue GpyHKuuu 40
Tema 8.1. Copepxanue yueOHOro MaTepuana
Tpuronomerpuyeckue | Pagnannas mepa yria. [IoBopoT Touku BOKpYT Hadana KOOpPAUHAT.
pynkuuun Onpenenenne cuHyca, KOCUHYCa, TAHI€HCA U KOTAaHI€HCa. 3HaKU CUHYCA, 9
NPOU3BOJILHOIO YIJIa, |KOCHHYCA, TAHI€HCA U KOTAHI'€HCAa 110 YeTBEPTSIM. 3aBUCUMOCTb MEXKIY
yucjaa. PaguanHasi B | CHHYCOM, KOCUHYCOM, TAHI'€HCOM M KOTAaHT'€HCOM OJJHOT'O M TOTO XK€ yIJa
rpajgychHasi Mmepa yriia | KoMOMHHMpOBaHHOE 3aHSTHE
IIpakTnyeckune 3aHATHSA )
[Ipaktuueckoe 3anstue Ne 20. I'pagycHas mepa yria
Tema 8.2. OcHoBHble |Copeprkanue yueOHOTO MaTepuaia
TpUroHomerpuyeckue | Tpuronomerpuueckue ToxjaecTBa. CuHyc, KOCUHYC, TAHTE€HC U 4
TOKAecTBA. DOPMYJIBI | KOTAHTEHC YTJIOB O U - 0. DOpMYJIbI IPUBEICHUS
NpHUBEACHUSA KomOunupoBaHHoe 3aHsTHE
Tema 8.3. Cunyc, Coneprxanue yueOHOro MaTepuaa
KOCHHYC, TAHT€HC Cymma 1 pazHoCTb cuHycOB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC H
CYMMBI H Pa3HOCTH KOCHHYC JJBOMHOTO yria. @opMyiibl oJoBUHHOTO yria. [IpeoOpa3oBanus
ABYX Yri10B. CHHYC H | CyMMBI TPUTOHOMETPUYECKHX (PYHKIUH B POU3BEICHUE U 8
KOCHHYC IBOHHOI0 MIPOM3BE/ICHUS B CyMMY. BrIpakeHre TpUTrOHOMETPUUECKUX (YHKITHI
yriaa. ®opmyJibl yepe3 TaHT'€HC MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanust mpoctelmmx
MOJIOBUHHOIO yIJa TPUTOHOMETPUUECKUX BBIPAXKEHUN
KomOunupoBanHoe 3aHsTHE
Tema 8.4. ®ynkuun, |ConepxkaHue yueOHOro mMaTepuaia
UX CBOiiCcTBA. OO6nacTh ornpeeneHuss 1 MHOXECTBO 3HauUeHUH QyHKImiA. YETHOCTS, 5
Cnoco0bl1 3a1aHus HEYETHOCTh, MEPUOANYHOCTD (PyHKIMNA. CriocoObl 3ajaHus (QyHKIMN
byHxkumi KomOunupoBanHoe 3aHiTHE
Tema 8.5. Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue | O01acTb ONPEEIICHNS U MHOXKECTBO 3HAUEHUN TPUTOHOMETPUUECKIX
dyuxkuum, ux ¢byskuil. Y€THOCTH, HEYETHOCTD, MEPUOIUYHOCTH TPUTOHOMETPUUYECKUX 2

CcBOMCTBA M rpaduKn

¢bynknuii. CBoiicTBa 1 rpaduku GyHKIUN y = cos X, Y =SIN X,y =tg X,y
= ctg X.

KomOunnpoBanHoe 3aHATHE

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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Tema 8.6. Copepxanne yaeOHOT0 MaTepuana
IIpeodpasoBanue IIpakTnyeckue 3aHATHSA
rpagukoB [IpakTuueckoe 3anarue Ne 21. Cxxatue u pactsbkeHue rpadukoB 2
TPUIOHOMETPHYECKHUX | TpuroHoMeTpuueckux pyukmuii. [IpeodpazoBanue rpadgukon
byuxumi TPUTOHOMETPUYECKUX DYHKIIUHA
Tema 8.7. Onucanune |IlpodeccnoHaAILHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COePKAHUE
NMPOU3BOJICTBEHHBIX | PHKJIAJTHOIO MOIYJIs1)
NPOLECCOB C IIpakTHyeckue 3aHATHA
nomoumpio rpadpuxos | [Ipakruueckoe 3austre Ne 22. Vcmonb30BaHHe CBOWCTB 4
byuxkumit TPUTOHOMETPHUYECKUX (DYHKIHN B TPOPECCHOHATBHBIX 3aadax
[Tpaktuyeckoe 3anstue Ne 23. Mcnonbp3oBaHne CBOWCTB (QYHKITHIA B
podecCHOHATBHBIX 33a9ax
Tema 8.8. Ooparnbie |Conepkanue yueOHOTo MaTepuaia
TpUronomerpudeckue | O6paTtHbie TpuroHomeTpudeckue pynkuun. x cBoiicTBa U rpaguku 2
pynkuuu KomOunupoBaHHoe 3aHsATHE
Tema 8.9. Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuyeckue | YpaBHEeHHUE COS X = a. YpaBHEHHUE Sin X = a. YpaBHEHHUeE tg X = a, ctg X =
YPaBHEHHS U a. PemieHue TpuroHOMeTpU4YECKIX YpaBHEHUH OCHOBHBIX THIIOB:
HepaBeHCTBa MPOCTENIINE TPUTOHOMETPUUECKHE YPABHEHUS, CBOISAIINECS K 8
KBaJIpaTHBIM, pelIaeMble Pa3I0KEeHUEM Ha MHOXKUTEIN, OJJTHOPOJIHBIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA
KomOunupoBanHoe 3aHsaTHE
Tema 8.10. Cuctrembr | Cojep:xanue yueOHOro Matepuasia
TPUTOHOMETPHYeCKUX | CHCTEMBI IPOCTEUIINX TPUTOHOMETPHUECKUX YpaBHEHUN 2
yYpaBHeHMii KomOunupoBanHoe 3aHATHE
Tema 8.11. Pemenne |Cozep:xanue yueOHOrO MaTepuasa
3aga4. OCHOBBI [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbhIpaskeHUH. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKHUX YPaBHEHUH 1 HEPABEHCTB, B TOM UHUCIIE C 2
Tpuronomerpuveckue | NCIOJIb30BaHUEM CBONCTB (DYHKITHI
bynkun [TpoBepounas pabora
Pa3nen 9. Crenenu u kopHu. CteneHHasi QyHKIMS 18 OK 01
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Tema 9.1. Crenennas | Conepkanue yaeOHOTO MaTepuana OK 02
(ynxuus, ee cBoiicrBa | [loHsTHE KOPHS N-0¥ CTETNICHU U3 ACHCTBUTEILHOTO YKciia. OyHKIIUN OK 03
y= Q/; , UX cBoicTBa U rpaduku. CBoiicTBa KOPHS N-0if cTeneHn 4 OK 04
OK 05
Komb6unupoBanHoe 3anstue OK 07
Tema 9.2. Copepxanue yueOHOro MaTepuana
IIpeoOpazoBanue IIpakTuyeckue 3aHATHSA
BbIPAKEHHUH C [IpaxTuueckoe 3anarue Ne 24. [IpeobpazoBaHne uppaluoOHaIbHBIX 2
KOPHSAMH n-0# BBIpKEHU I
CTeleHu
Tema 9.3. CpoiictBa |IIpodeccuoHabHO-OPHEHTHPOBAHHOE CO/lepKaHMe (CodepKaHne
CTeleHH ¢ NPHUKJIATHOTO MOIYJISA)
PAalUMOHAJILHBIM U [TonsiTre crenenu ¢ a00BIM palliOHATBHBIM MOKa3aresaeM. CTereHHbIe 4
AEHCTBUTEIbHBIM (GyHKINHU, UX CBOMCTBA U rpaduku
NOKAa3aTeJIAMHU KoMb6unnpoBanHoe 3aHsTue
Tema 9.4. Pemienne Coneprxanue yueOHOro MaTepuasa
HPPALUOHATBHBIX PaBHOCUIIBHOCTH HppaIIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB. MeTOIbl 4
ypaBHeHMI U uX perieHus. Perenre nppannoHanbHbIX ypaBHEHUH U HEPABEHCTB
HEPaBeHCTB KoMOuHMpOBaHHOE 3aHATHE
IIpakTnyeckue 3aHATHSA
[IpaxTuueckoe 3anarue Ne 25. Pernienre nppalnoHaabHbIX YpaBHEHUN U 2
HEPaBEHCTB
Tema 9.5. Crenenn u | Coaeprxanue yaeOHOTO MaTepraia
kopHH. CTeneHHas Onpenenenue creneHHoi pyHkuuu. Mcnonb3oBaHue e€ CBOMCTB pu 2
pynkuus pelIeHnr ypaBHEHUN 1 HEPABEHCTB
ITpoBepounas pabota
Paznen 10. Iloka3aTtenbHast pyHKuust 18 OK 01
Tema 10.1. Coneprxanne yueOHOTO MaTepraa OK 02
Ioka3areabHast CrerneHs ¢ MPOU3BOILHBIM JA€HCTBUTENLHBIM MTOKazaresieM. OnpeaecHmne 6 OK 03
(yHKIMSA, ee CBOMCTBA | T0KAa3aTeNLHON (QYHKIUH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C OK 04
PUMEHEHHEM TIOKa3aTeIbHOM (QYHKIMK. Pelenne mokasarebHbIX OK 05
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ypaBHEHHH (YHKIHOHATHHOTPAPUIECKUM METOIOM OK 07
Komb6unupoBanHoe 3ansrue
Tema 10.2. Pemienne |Conepkanue yueOHOro MaTepuaia
NM0KAa3aTeJbHbIX IIpakTnyeckue 3aHATHSA
YPaBHEHUIl U [IpakTuueckoe 3anstue Ne 26. Perienue nokasaresibHbIX YpaBHECHUN
HepaBeHCTB METOJIOM YpaBHMBAHUs IOKa3aTesei 6
[IpakTuueckoe 3ansatue Ne 27. Pernienue nokazarenbHbIX YpaBHEHUN
METO0OM BBEIECHUS HOBOM IIEPEMEHHOU
[TpakTryeckoe 3anstue Ne 28. Pemenne nokasarenbHbIX ypaBHEHUH
(GyHKINOHATBHO-TPAQUUECKIM METOJIOM
IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue
NPUKJIATHOTO MOIYJIs1) 9
IlpakTH4yeckue 3aHATUSA
[IpakTuueckoe 3anarue Ne 29. Perienne nokasareiabHbIX HEPAaBEHCTB
Tema 10.3. Cuctrembr |Cojep:kaHue yueOHOro MaTepuasia
NMOKA3aTeJbHbIX IIpakTnyeckue 3aHATHSA 2
YPaBHEHUil [Tpaktuueckoe 3anstue Ne 30. Pemenne cucrem mokaszareabHbBIX
YpaBHEHUU
Tema 10.4. Pemenne |Copaeprxanue yueOHOTO MaTepuaia
3ajad4. Pemenne nokasarenpHbIX YpaBHEHH METOIOM YpaBHUBAHUS
IToka3aTenbHast IOoKa3areyie 1 METOJ0M BBEICHUSI HOBOW nepeMeHHOu. Pemenue 2
pynkuus II0Ka3aTeIbHbIX HEPABEHCTB
ITpoBepounas pabota
Paznen 11. Jlorapugmsl. Jlorapupmuyeckas pyHkuus 26 OK 01
Tema 11.1. Jlorapugm |Conepxanue yueOHOro Matepuasia OK 02
yncaa. lecsirmunstii u | Jlorapudm uncna. JlecATHIHBIN ¥ HATYPATBHBIN JIOrapr()MBI, THUCIIO € 4 OK 03
HATYpPaJbHbIH KomOunupoBanHoe 3aHsaTHE OK 04
JIorapu(pmMbl, YUCJIO0 € OK 05
Tema 11.2. CroiictBa |Conepkanue yueOHOro MaTepuaia OK 07
Jiorapu¢pmos. CgoiictBa siorapudgmon. Oneparnus JorapuMUpOBaHUS 6
Onepanus KomOunupoBanHoe 3aHiTHE
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JorapumupoBaHus
Tema 11.3. Copepxanue yueOHOro MaTepuana
Jlorapudmmuueckasn Jlorapudmuueckas GyHKIHS B €€ CBOWCTBA 2
(ynkuus, ee ceoricrBa | KoMOMHUPOBaHHOE 3aHATHE
Tema 11.4. Pemienne |Conepkanue yueOHOro maTepuania
JorapupmmuyeckKux [Tonsatue norapupmudeckoro ypasHeHus. Oneparust mOTeHIIUPOBAHHUS.
YPaBHEHUI U Tpu OCHOBHBIX METO/1a peIICHUs JIOTapU(HMUIESCKUX YPaBHEHHIA: 4
HepaBeHCTB (byHKIMOHATBHO-TPaPUUECKHII, METO MOTEHIIUPOBAHUS, METO.T
BBEJICHUS HOBOH nepeMeHHoi. Jlorapupmudeckrne HepaBeHCTBA
KoMOuHMpOBaHHOE 3aHATHE
IIpakTnyeckune 3aHATHSA
[Ipaktuueckoe 3anarue Ne 31. Pemenne norapudmuueckux ypaBHEHUHN U 2
HEPaBEHCTB
Tema 11.5. Cucremnl | Conepkanue yueOHOro MaTepuana
Jorapupmmuuyeckux AJNTOPUTM PELICHUs CUCTEMBbI YpaBHEHUN. PABHOCUIIBHOCTh 5
yYpPaBHeHMii norapu()MUYECKUX ypaBHEHUN 1 HEPaBEHCTB
KomOunupoBanHoe 3aHsTHE
Tema 11.6. IIpodeccuonanbHO-0OpHeHTHPOBAHHOE CO/lep:KaHue (coep:KaHue
Jlorapu¢gmbi B NMPUKJIAJTHOT0 MOYJIAA)
NpHupoje U TeXHUKe IpakTHYeckne 3aHATHS 4
ITpaktruyeckoe 3anstue Ne 32. [Ipumenenue gorapudpma
[TpakTruyeckoe 3ansatue Ne 33. Jlorapupmuueckas cnupaib B IPUPOJIE.
Ee Mmaremarnueckue cBOMCTBA
Tema 11.7. Pemenne |Cozaep:kanue yueOHOrO MaTepuasia
3apa4. Jlorapudmbl.  |Jlorapudmudeckas Gpynkuus. Permenne npocteimmx morapupMuIecKux 9
Jlorapudmuyeckasn YPaBHEHHU
byHKmst [Tposepounas padora
Paznen 12. IlpousBoaHas pyHKIUH, ee IPUMEHEHHE 36 OK 01
Tema 12.1. llonsiTne | Conepkanue yueOHOro MaTepuania OK 02
MPOU3BOIHOI. Ompe/ie/ieHre YUCIOBOM MOCIIEA0BATEILHOCTH U CITOCOOBI €€ 3aIaHusl. 2 OK 03
®opmyuibl 1 ipaBuaa | CBOMCTBA YMCIOBBIX HOCIeq0BaTeNbHOCTEH. Onpeienenne npeiena OK 04
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nuddepeHIMPOBAHUS | TIOCIEOBATEIILHOCTH. BrIuncieHne npeaeaoB mociae10BaTeIbHOCTEH.
[Ipenen ¢pynkuuun Ha 6Geckoneunoctu. [Ipenen GpyHKIMHU B TOUKE.
[Ipupammenue aprymenra. [Ipupamenue Gpynkuuu. 3agauu, NpuBoAsIINe
K TOHSATHIO TPOU3BOIHOU. OnpenesieHue TPOU3BOIHONU. AJITOPUTM
OTBICKAHUS IPOU3BOIHOMN
Komb6unupoBanHoe 3ansrue

Tema 12.2. Copep:xanue yueOHOro MaTepuana

IIponsBoansbIe ®opmynsl quddepennupoBanus. [Ipasuna nuddepeHmupoBaHus

CYMMBbI, Pa3HOCTH KomOunupoBanHoe 3aHsTHE

Npou3BeAeHusl,

YacTHOI0

Tema 12.3. Coneprxanne yueOHOro MaTepuania

IIpousBoaHbIe Onpenenenue cnoxxHou (pyHKIuU. [Ipon3BOHAS TPUTOHOMETPUIECKIX

TPUIOHOMeTpHYecKHX | pyHKuuii. [IponsBoaHas cioxHON (HyHKIMA

(yHKIMIH. KOM6I/IHI/IpOBaHHOC 3aHATUE

ITpousBoanas IpakTuyecKue 3aHsITUS

CJIOKHOM (PYyHKIIUH

[TpakTuueckoe 3anarue Ne 34. HaxoxneHrne mponu3BOIHBIX

Tema 12.4. Ilousitue o

Copep:xanue yueOHOTO MaTepuana

HeNnpepbLIBHOCTH [Tonsitue HenpepbiBHOW (QyHKIIMU. CBOICTBA HEMIPEPHIBHON (DYHKIUU.

(pynxuuun. Meron CBs13b MEX]ly HETIPEPHIBHOCTHIO U U (HEepeHIIMPYEMOCTHIO (YHKIIUU B

HHTEPBAJIOB TOUYKe. AJITOPUTM PEILIEHUSI HEPABEHCTB METOJIOM UHTEPBAJIOB
KomOunupoBanHoe 3aHsaTHE

Tema 12.5. Coneprxanne yueOHOTO MaTepurasa

I'eomerpuueckuii u
(uznyecknii cMbICT

I'eomeTprueckuil cMbICT IPOU3BOAHOMN (PYHKIIUHN — YTIIOBOM
KO3 PHUIMEHT KacaTelbHON K rpaduKy GYHKIIMU B TOUKE. Y paBHEHHE

NPOU3BOHOMH KacaTeJIbHOU K TpaguKy GyHKIHU. AJITOPUTM COCTABIICHUS YpaBHEHHUS
KacaTenbHOU K rpaduky ¢pyHkunu y=f(x)
KomOunupoBanHoe 3aHiTHE

Tema 12.6. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue

duznyeckuii CMBICT
MPOU3BOJIHOI B

NMPUKJIATHOTO MOYJIs)

IIpakTuyeckue 3aHATHSA

OK 05
OK 06
OK 07
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npodeccuonanbubix |[Ipaktuueckoe 3anstue Ne 35. @uznueckuii (MEXaHUYECKHIT) CMBICT

3ajgayax IIPOU3BOIHOM — MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (t)

Tema 12.7. Copep:xanue yueOHOro MaTepuana

MoHoTOHHOCTH BospacTanue u yObiBaHHe (PYHKIIMH, COOTBETCTBHE BO3PACTaHUS U

bynxuun. Touku yObIBaHUS (DYHKIIMH 3HAKY Mpou3BOHON. [ToHATHE TPOU3BOIHOM

IKCTPEMyMa BBICILIETO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOIl MPOU3BOAHOMN
BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIIMH Ha OTpe3Ke. 3a/ladyll Ha MAaKCUMYM U
MUHUMYM. [IOHSATHE aCHMIITOTHI, CIOCOOBI UX OMpPEEICHUs. AJITOPUTM
UCCIe0BaHus (PYHKIIMH U IOCTPOCHHUSA ee TpaduKa ¢ TOMOIIBIO
pou3BoAHOMN. J[poOHO-TMHEHAs HyHKIUS
KoMOuHMpOBaHHOE 3aHATHE

Tema 12.8. Coneprxanue yueOHOro MaTepuana

HccaenoBanue HccnenoBanme GpyHKIMH HA MOHOTOHHOCTH M ITOCTPOCHHE TPa(UKOB

GyHKUMIH 1 KoMOHMHUPOBAHHOE 3aHSITHE

NOCTpOeHne

rpaguxos

Tema 12.9. Coneprxanue yueOHOro MaTepuasa

Haubonbmee n Haxoxxnenne HanOobIIero 1 HAMMEHbIIEro 3HaYeHUH (PyHKIUA,

HAaHMeHbIIee MOCTpOeHHE IrpaKOB MHOTOUYJIEHOB € MCIIOJIb30BaHUEM ammapara

3HaYeHus PyHKIHHU

MAaTEMAaTHYCCKOI'O aHajln3a

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 12.10.
Haxoxaenue
ONTHMAJILHOIO
pe3yJbTara ¢
MOMOIIbIO
NPOU3BOJIHOM B
NMPAKTHYECKUX
3agadax

Conepxkanue ya4eOHOro MaTepuaia

IIpakTuyeckue 3aHATHS

[IpakTueckoe 3anarue Ne 36. Haumensiiee u HanOosbliee 3HaUCHNE
byHKIIIT

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHue (Conep:KaHue
NPHUKJIATHOT0 MOAYJISA)

IIpakTHYeckue 3aHATHA

IIpakTnueckoe 3ansatue Ne 37. Mcnonp30BaHue NpoOM3BOAHOMN B
MIPAaKTUYECKUX 3aa4ax

[TpakTuueckoe 3anstue Ne 38. HaxokaeHne onTUMaibHOrO pe3yJibTaTa ¢
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IIOMOIIBIO HpOH3BOI[HOI>i B IPAKTUYCCKHUX 3ajadax

Tema 12.11. Pemienne
3ana4. [lpousBognasn

Copepxanue yueOHOro MaTepuana

®opmyisl u npaBuia nuddepennuposanus. Mccnenopanue GyHKuuii ¢

(yHknuu, ee MIOMOIIIBIO TPOM3BOIHOW. Hanbonpiee 1 HanMeHbIee 3HaAUCHHSI 2
NnpUMeHeHHne byHKIMH
[Tpoepounas padota
Pa3nen 13. [lepBoodpa3Has GyHKIIUM, €€ IPUMEHEHHE 18 OK 01
Tema 13.1. Coneprxkanue yueOHOro Matepuania OK 02
IlepBooGpasnasn 3aj1aua 0 BOCCTAHOBJIEHMH 3aKOHA JBUKEHHUS 110 U3BECTHOM CKOPOCTH. OK 03
¢yukuun. [MpaBuna | Ilonsrue unrerpuposanus. O3HaKOMIIEHHE C IOHATHEM UHTErPasa 1 OK 04
HAXO0K/ICHUS nepBooOpazHoi s pyHkun y=f(x). Pemenue 3agau Ha cBsI3b 5 OK 05
NepBooGPa3HbIX 1epBOOOPA3HON U €€ MPOU3BOHOM, BHIYKCIICHUE TIEPBOOOPA3HON ISt OK 06
nanHo ¢pyHkuu. Tabnuua hopMyn A HAXO0XKACHUS IePBOOOPA3HBIX. OK 07
W3yuenne mpaBuiia BEIYMCICHUS TIEPBOOOpA3HON
KomOunupoBaHHoe 3aHsATHE
Tema 13.2. [lnomans |Conepkanue yueOHOTO MaTepuana
KPHMBOJIMHEIHOI 3anauu, NPUBOJAIINE K TIOHATHIO ONPEAEICHHOTO HHTEerpaja — o
Tpanenuu. Popmy.Jia | BRIYUCICHUH TUIOMIAIA KPUBOJIMHEHHON Tpaneuuu, 0 NepeMenieHHH
Hebrorona — JleiiOnuna | roukn. [lonstre onpenenéHnoro naTerpaia. ['eomerpuyueckuii u 4
(bU3UYeCKU CMBICI OomnpeiesieHHoro uurerpana. @opmyna Hetorona—
JleitOHuna
KomOunupoBanHoe 3aHsaTHE
Tema 13.3. Coneprxanne yueOHOTO MaTepurasa
Heonpenesennnnii 1 |[loHATHS HEeONpeeNeHHOTO MHTETpalla ¥ ONPeAEICHHOT0 HHTerpaja 2
onpeaeJeHHbIN KomOunupoBanHoe 3aHiTHE
HHTErPaJibl
Tema 13.4. [lonsitne | Conep:xanue yueOHOrO MaTepuasa
00 onpeaeeHHOM I'eomeTpHruecKkuil CMBICT ONPEAEICHHOTO HHTETpasia 2
HHTerpalje Kak KoMOuHMpoBaHHOE 3aHATHE
10N IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COJlepPKAHNE (COMepPKaHUe 5
KPHUBOJIHHEITHOI NPHUKJIATHOT0 MOLYJIs)
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Tpaneuuu IIpakTHyeckue 3aHATHA
[Tpaktrueckoe 3anstue Ne 39. Haumensiiee 1 HauOoJIbIIee 3HaYCHNE
byHKIHH
Tema 13.5. IIpodeccuonabHO-OPHEHTHPOBAHHOE CO/lepKaHUe (CoIepKaHue
OnpenesieHHbIH NMPUKJIAJTHOTO MOYJIAA)
HHTerpaJj B )KM3HH IIpakTnyeckue 3aHATHSA
[Ipaktuueckoe 3anstue Ne 40. 'eomeTprueCcKuil CMBICI OMIPEIETICHHOTO 4
unterpana. @opmyna HeroTona - Jlelionuna
[IpakTuueckoe 3ansatue Ne 41. Pemienue 3ajau Ha IpUMEHEHNE
MHTETpaja Ui BEIYUCICHHS (PU3MUYECKUX BEIMYMH U IDIOMIACH
Tema 13.6. Pemenune |Copaeprxanue yueOHOTO MaTepuaia
3aaad4. IlepBooOpasnas ¢pynkuuu. [IpaBuia HaxoxaeHus nepBoodpasHbix. Ee
IlepBooGpa3Has [IPUMEHEHHE 2
(pyHkuuu, ee ITpoBepounas pabota
NpUMeHeHHe
Paznen 14. YpaBHeHusi 1 HepaBeHCTBa 28 OK 01
Tema 14.1. Coneprxanue yueOHOro MaTepuasa OK 02
PaBHOCH/IBHOCTD PaBHOCHIBHOCTD ypaBHEHM U HepaBeHCTB. OmnpeneneHusi. OCHOBHbIE OK 03
yPaBHeHHUIi U TEOPEMBI PABHOCUIIBHBIX TIEPEXO0/IaX B YPABHEHHAX M HEPABEHCTBAX. OK 04
HepaBeHCTB. O0mue | OO0muMe METOIBI PENICHHs YPAaBHEHHIA: IEPeX0/1 OT PaBeHCTBA (PYHKITHI K 9 OK 05
MeTO/bl pelIeHHs PaBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX (PYHKIIMM, METOJT PA3JI0KEHUSI OK 06
Ha MHOXHTEJIN, METO/T BBE/ICHHSI HOBOM MEepEeMEHHOM, () yHKIIMOHATLHO- OK 07
rpaduyecKkuil MeTox
KomOunupoBanHoe 3aHsaTHE
IIpakTuyeckue 3aHATHSA
[Tpaktruyeckoe 3anstue Ne 42, Penienne ypaBHEHU 1 HEPAaBEHCTB 2
(GYHKIIMOHATBHBIMU METOJAMH
Tema 14.2. Coneprxanue yueOHOro MaTepuasa
I'padguyecknii meron |OOImuMe METOIBI PELICHHUS HEPABEHCTB: MEPEX0/] OT CPABHEHUS 3HAUCHUI 2

peleHusl ypaBHEeHUI,
HEPaBeHCTB

(GyHKIMN K CpaBHEHHIO 3HAYCHUN apTyMEHTOB JUIsl MOHOTOHHBIX
(GhyHKIMA, METO] THTEPBAJIOB, (DYHKIIMOHAIBHO-TpaUIeCKUil METO/I.
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I'paduueckuii MeTo1 perieHus: ypaBHEHUI 1 HEPABEHCTB

Komb6unupoBanHoe 3ansrue

I[MpakTuyeckue 3aHATHS

[IpakTuueckoe 3anstue Ne 43. Perienve ypaBHEHUN U HEPABEHCTB
rpaduyecKuM METOJIOM

Tema 14.3.
YpaBHeHus u
HEPaBEHCTBA C
MoOyJ1eM

Coneprxkanue y4eOHOro MaTepHaia

Omnpenenenue Moayns. PackpbiTie MOy 110 OIPEIEICHUIO.
[Ipocreiimne ypaBHEHUsI U HEpAaBEHCTBA ¢ MoAyJieM. [IpumMeHnenune
PABHOCUJIBHBIX IIEPEXO0J0B B ONPEIEICHHBIX TUIIAX YPABHEHHUN U
HEPABEHCTB C MOLYJIEM

KoMOuHMpOBaHHOE 3aHATHE

IIpakTH4yecKkue 3aHATUSA

[Ipaktuueckoe 3ansitue Ne 44, Penienne ypaBHEHU U HEPABEHCTB C
MOJyJIeM

Tema 14.4.
YpaBuenus u
HEPaBeHCTBA ¢

Copep:xanne yueOHOTO MaTepHana

3HakoMCTBO ¢ napameTpoM. [Ipocreiime ypaBHeHNs: U HEPABEHCTBA C
apaMeTpoM

napaMeTpamMu KomOunupoBanHoe 3aHsTHE

Tema 14.5. IMpodeccnoHanbHO-OPUEHTUPOBAHHOE COJlepKAHNUeE (COMepPKaHUe
CocraBiieHue NPHUKJIATHOTO MOAYJISA)

pelieHue IpakTHYeckne 3aHATUS

npodeccHoHANbHBIX  |[IpakTrdeckoe 3austue Ne 45. PelieHre TEKCTOBBIX 3a1a4

3ajaa4v ¢ noMoubH npo(ecCHOHATBHOTO COAEPIKAHUS

ypaBHeHU I IIpakTnueckoe 3ansatue Ne 46. Perenue TeKCTOBBIX 3a7a4

pohecCHOHAEHOTO COIEePKAHS

[TpakTnueckoe 3ansatue Ne 47. Perenne TEKCTOBBIX 3a7a4
PO eCCUOHATBHOTO COJEPIKAHUS

[TpakTrueckoe 3anstue Ne 48. PemeHue TEKCTOBBIX 3a/1a4
PO eCCUOHATBHOTO COJEPIKAHUS

Tema 14.6. Pemienue
3a1a4. YpaBHeHUs U

Coneprxanue yueOHOTO MaTeprasa

IIpakTuyeckue 3aHATHSA
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HEpPaBCHCTBA

[Tpaktuyeckoe 3anstue Ne 49. O6mue METOIbI peIICHUS YPaBHEHUH.
VYpaBHEHMS U HEPABEHCTBA C MOJIYJIEM U C IapaMeTpaMu

Wtoro 2 cemectp 184 vaca

KoncyabTanuu 6
IIpome:kyTouHas aTTecTanus 6
Bcero: 332
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3. YCJ0OBUA PEAJIM3ALIMU OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA

3.1. Hua peanuzaiuu pabodeid HporpaMMmbl y4eOHOrO NpeaMeTa IMPeIyCMOTPEHO CIeAYIoIee
y4eOHOE TTOMEIICHHE:

- Kabuner «Marematuka

Y4eOHOE TOMEIICHHE JODKHO COOTBETCTBOBATH TpeOoBaHUsM CaHUTAPHO-IMUIEMUOIOTHICCKIX
MpaBuUJ U HOPMATUBOB, OCHAIIIEHO TUIIOBBIM OOOpPYAOBaHUEM, B TOM YHCIIE CIECHHATIM3UPOBAHHON
yueOHOI MeOenplo U CcpeicTBaMU OOYdYeHHs, HEOOXOJMMBIMH JUIsl BBITIOJHEHHS TpeOOBaHUU K
YPOBHIO MOJITOTOBKH 00YYaIOIIHUXCSI.

B y4eOHOM MOMenmeHn: pelyCMOTPEHO ClIeayroIIee 000pyaoBaHue:

— ITOCaJI0YHBIE MECTA IO KOJIMYECTBY 00YJarOIIUXCS;
— pabouee MeCTo IpernoIaBaTels;
— JIOCKa;
— KOMIUICKT y4eOHO-HATJISTHBIX TIOCOOHIA;
— KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,
— 33/1aHUA JUIS IPAKTUYECKUX U POBEPOYHBIX padoT;
— MPOeCCHOHATBHO OPUCHTHPOBAHHBIC 33 [aHMS;
— MaTepHalIbl SK3aMeHa.
B yueOHOM moMeneHnH pelyCMOTPEHBI CIISIYIOIIUE TEXHUYECKHE CPEACTBA O0yUCHHS:
- HepCOHaﬂbHBII\/JI KOMITIBIOTCP C JIMOCH3MOHHBLIM IMTPOTrpaMMHBIM 06CCHCLIGHI/IGM;
— IIPOEKTOP C IKPAHOM,;
— KOJIOHKH.
Jus peamusanmu  pabodeld mporpaMMbl  y4eOHOTO TMpeAMeTa MpeaycCMOTpeHa OubiuoTeka u

YHUTaJIbHBIM 3a]1 C BLIXOJOM B CETh I/IHTepHeT.

3.2. UupopmannoHHOe o0ecniedeHre pean3aluu NPOrpaMmMbl

1. Jns peanuzaumu mnporpammbl OMOIMOTEUHBIH (OHJI 00pa30BaTENbHOW OpraHu3aluu
JIOJDKEH MMETh Ie4aTHbIe W/MIU 3JIEKTPOHHBIE 00pa3zoBaTelbHblE U MH()OPMALMOHHBIE PECYpPCHI,
pEKOMEHOBaHHBIE IS MCIIOJIB30BaHUS B 00pa30BaTeIbHOM TIPOIIecCce, He CTapIie 5 JIeT ¢ MOMEHTa
U3JIaHUS.

2. PekoMmeHyeMble TIeHaTHBIE M3JAHUS MO peau3alii 0011e00pa30BaTeIbHOTO y4eOHOTO
npeaMeTa nNpeaACTaBJICHbBI B METOAUYCCKHUX PEKOMCHAAIMAX 10 OpraHu3aluu 06yquH51.

3.2.1. OcHoBHBIC MEYATHBIC U3TAHUSA

1. VKA3ATDH PEKBU3UTBI IEHATHOI'O U3AAHUA
2.

3.2.2. OcHOBHBIE 3JICKTPOHHbIE U31aHUSA

1. YKA3ATH PEKBU3UTHI JIEKTPOHHOI'O U3/JAHU A

20 i

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. VKA3ATH PEKBU3UTHI IEUATHOI'O UJIN SJIEKTPOHHOI'O U3 JAHU A
20 i,



KoHTpoJIb ¥ 0O1lleHKa PAacKpBIBAIOTCS Yepe3 NMPEAMETHBIE PE3YJIbTaThl, YCBOCHHBIC 3HAHUS U
nproOpeTeHHbIe 00YJaIOIUMICS YMEHUS, HallPaBJICHHbIE HA (POPMHUPOBAHUE OOIIUX KOMITETECHIIHHA.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHUAOBIHIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O ITPEJMETA

Oo0masn Paznen/Tema Tun oueHOYHbIX MEPONPUATHIA
KOMIIETE€HIUSA

OK 01. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | Texymuit KOHTPOIIb B (hopMme:
Bribupats 1.6,1.7 — TEeCTUpPOBaHMUE,
CHOCOOBI P2, Temnr 2.1,2.2 IT-o/c — KeWc 3aJaHusd;
pelieHus 3a1aq P 3, Temst 3.1, 3.2, 3.3, 3.4 [1-0/¢, 3.5 | - ycrusiit onpoc;
npodeccuonansn | I1-o/c, 3.6 I1-o/c —  acce, DOKIanbl, pedeparsr;
oit mesrenpHoct | P 5, Temsur 5.1, 5.2 I1-o/c, 5.3, 5.4 I1I- | _ KOHTpOJbHAS PaboTa;
NPUMEHHUTEIBHO K | 0/c, 5.5, 5.6, 5.7 Il-o/c, 5.8, 5.9, 5.10 | _ OLEHKA BEIIOIHEHHS
Pa3TUYIHBIM IT-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II- NPAKTHUCCKHX 3a/IAHMA;
KOHTEKCTaM o/c, 5.15, 5.16,5.17 —  IPOEKIHAR IEATEIHHOCTS:

P 6, Tems! 6.1, 6.2 I1-o/c, 6.3, 6.4  HCCIIeNOBATENBCKAS ’

P7, Temn 7.1, 7.2, 7.3 IT-0/c, 7.4, 7.5, ESITEIBHOCTD.

7.6 Il-o/c, 7.7 [IpomexxyTouHast arrecranus B

P 8, Temm 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, bopwe:

8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11 SK3AMCLL

P9, Tems1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5

P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,

10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,

11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,

12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,

12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3, 13.4 II-

o/c, 13.5I1-o/c, 13.6

P 14, Temwr 14.1, 14.2, 14.3, 144,

14.5 I1-o/c, 14.6
OK 02. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | Texymuit KOHTPOJIb B popme:
Hcnonb3oBath 1.6,1.7 — TECTUPOBAHUE,;
COBpPEMEHHBIE P 2, Temsl 2.1, 2.2 I1-o/c —  Keiic 3agaHus;
cpencta nmoucka, | P 5, Temsr 5.1, 5.2 I1-o/c, 5.3, 54 1I- | — YCTHBIH OIpOC;
aHanu3a u o/c, 5.5, 5.6, 5.7 Tl-o/c, 5.8, 5.9, 5.10 | _  5cce, noxmamsl, pedepartsr
MHTEpIpEeTALI II-o/c, 5.11, 5.12 MT-o/c, 5.13, 5.14 I1I- | _ KOHTPOTBHAS PABOTa;
uH(popMaIuu, 1 o/c, 5.15, 5.16,5.17 —  OLEHKA BHIIONHEHHAS
unpopmanuonusl | P 7, Temsr 7.1, 7.2, 7.3 I1-o/c, 7.4, 7.5, NPAKTHYECKHX 3/IAHMi;
e TexHosoruu ais | 7.6 I1-o/c, 7.7 . NPOEKTHAA NEATENHHOCTS;
BBITTOJTHEHUS P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, | _ HCCIIe10BATENBCKAS
3a1a4 8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11 ESITENBHOCTD.
npodeccuonans | P9, Temsr 9.1, 9.2, 9.3 [T-o/c, 9.4, 9.5 TTpoMeKyTOUHas aTTECTALIS B
oii gestensHocty | P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,

10.4 dopme:

9K3aMEH.
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P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

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

P 14, Temnr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6

OK 03. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | Tekymuii KOHTPOJIb B hopme:
[TnanupoBaTh u 16,17 — TECTUPOBAHMUE;
pealn30BhIBATh P 3, Temn1 3.1, 3.2, 3.3, 3.4 II-o/c, 3.5 | — «keiic 3amanusi;
coOCTBEHHOE IT-o/c, 3.6 T1-o/c —  yCTHBII omIpoc;
npodeccuonaney | P 4, Temsr 4.1, 4.2 Tl-o/c, 4.3 TI-o/c, | _  scce, nokmamsl, pedeparss;
oe u JuuHocTtHoe | 4.4 —  KOHTpONBHAS PaboTa;
pa3BHTHE, P 5, Temwr 5.1, 5.2 IT-o/c, 5.3, 5.4 I1- | _ OLEHKA BEIIOMHEHHS
npennpuaEMaren | o/c, 5.5, 5.6, 5.7 Il-o/c, 5.8, 5.9, 5.10 MPAKTHUECKIX 33 IAHMiA;
BCKYIO II-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II- )
— TIPOEKTHAas JACSITEIHHOCT;
ESITENILHOCTD B o/c, 5.15, 5.16, 5.17  HeCHENOBATENBCKAS
npodeccuonans | P 7, Temwr 7.1, 7.2, 7.3 I1-o/c, 7.4, 7.5,
. JEATEIBbHOCTD.
Ofi cepe, 7.61-o/c, 7.7 [Ipomexxyrounas arrecranus B
HCIIOJIb30BaTh P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, bopwe:
3HAHUS 110 8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11 SK3AMCLL
(¢brHaHCOBOM P9, Temr1 9.1, 9.2, 9.3 IT-o0/c, 9.4, 9.5
TPaMOTHOCTH B P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
pa3IMYHBIX 10.4
JKU3HEHHBIX P 11, Temsr 11.1, 11.2, 11.3, 11.4,
CUTYaIUsAX 11.5,11.6 IT-o/c, 11.7
P 12, Temwmr 12.1, 12.2, 12.3, 12.4,
125, 12.6 Il-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11
P 13, Temsr 13.1, 13.2, 13.3, 13.4 II-
o/c, 13.5I1-o/c, 13.6
P 14, Temwr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6
OK 04. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | Texymuit KOHTPOJIb B popme:
OddexTuBHO 1.6,1.7 — TECTUPOBAHMUE;
B3aumojericTteoBa | P 2, Temur 2.1, 2.2 I1-o/c —  Keiic 3aaHNUS;
T U paborare B | P 3, Tems! 3.1, 3.2, 3.3, 3.4 [T-o/c, 3.5 | — YCTHBIH OIPOC;
KOJUICKTHBE u | I-o/c, 3.6 I1-o/c —  3cce, JOKIAABL, pedepaTsr;
KOMaH/Ie P 4, Temsr 4.1, 4.2 II-o/c, 4.3 TI-o/c, | _

4.4

P 5, Temur 5.1, 5.2 II-o/c, 5.3, 5.4 II-
o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9, 5.10
II-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II-
o/c, 5.15,5.16,5.17

P 6, Tems! 6.1, 6.2 I1-o/c, 6.3, 6.4

P7, Temw 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,

KOHTpOJIbHas paboTa;
OLICHKA BBIIIOJIHEHUS
MPAKTUYECKUX 3aJJaHUI;
IIPOEKTHAs JEATEIBHOCTD;
HCCIeA0BaTENbCKas
JeSITeNIbHOCTD.

[TIpomexxyTouHast arrecranus B
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7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temsr 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temwr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

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

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

dopme:
9K3aMEH.

OK 05. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | Tekymuit KOHTPOJIb B (hopMme:
Ocy1iecTBISITh 16,17 — TECTHPOBaHMUE;
YCTHYIO U P 5, Temnr 5.1, 5.2 H-O/C, 53,54 1I- | — keiic 3aJaHu;
MUCHEMEHHYIO o/c, 5.5, 5.6, 5.7 TI-o/c, 5.8, 5.9, 5.10 | —  yerusiit onpoc;
KOMMYHHKAITHIO IT-o/c, 5.11, 5.12 IT-o/c, 5.13, 5.14 I1I- | _ 3cce, 0K, pedepathy;
Ha o/c, 5.15, 5.16, 5.17 —  KOHTpOJBHAs PaBoTa;
rocynapctBeHHoM | P 7, Temwr 7.1, 7.2, 7.3 I1-o/c, 7.4, 7.5, | _ OLICHKA BHIIOMHEHHS
SI3BIKC 7.6 I-o/c, 7.7 NPaKTUYCCKHUX 3a/IaHHif;
Poccuiickoi P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, .
— TPOCKTHAs JEATCIbHOCTD;
®depnepauuu ¢ 8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11  HCCTeNOBATENHCKAS
y4eToM P9, Tems1 9.1, 9.2, 9.3 IT-o0/c, 9.4, 9.5
ocoGenrocteii | P 10, Tempr 10.1, 10.2 T-ofc, 10.3, | 2 o oHOCTE:
[TpomMexyTodHast aTTeCTAIHS B

COIIMAIBHOTO U 10.4 bopwe:
KYJBTYPHOI'O P 11, Temsr 11.1, 11.2, 11.3, 11.4, OK3AMCL
KOHTEKCTa 11.5,11.6 IT-o/c, 11.7

P 12, Temwmr 12.1, 12.2, 12.3, 12.4,

12.5, 12.6 IT-o/c, 12.7, 12.8, 12.9,

12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3, 13.4 II-

o/c, 13.5I1-o/c, 13.6

P 14, Temwr 14.1, 14.2, 14.3, 144,

14.5 IT-o/c, 14.6
OK 06. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | Texymuii KOHTPOJIb B popme:
[TposiBnsTH 1.6,1.7 — TECTHPOBAHMUE;
TpaXXJaaHCKOIIaTp P 5, TeMbl 51, 5.2 H-O/C, 53, 541I-| — KEUc 3aJ1aHU;
HOTHYECKYIO o/c, 5.5, 5.6, 5.7 TI-o/c, 5.8, 5.9, 5.10 | —  ycraprit onpoc;
HIO3UIIUIO, IT-o/c, 5.11, 5.12 II-0/c, 5.13, 5.14 TI- | _  5cce, noxmamsl, pedpeparss;
JEMOHCTpHUpOBaTh | o/c, 5.15,5.16, 5.17 —  KOHTpONBHAS PaboTa;
O0CO3HAHHOE P 6, Tems! 6.1, 6.2 I1-o/c, 6.3, 6.4 —  OLEHKA BHIIONHEHAS
MMOBEJICHHUE Ha P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, NPAKTHYECKHX 3/IAHMHi;
OCHOBE 8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11 . NPOEKTHAA EATENHHOCTS;
TPaJAULIMOHHBIX P 12, Temmr 12.1, 12.2, 12.3, 12.4,

00I1IeYeTI0BEYECK

12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,

HnCcciaca0BaTCIbCKasa
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X IIEHHOCTEH, B
TOM YHCJIE C
Y4ETOM
rapMOHHU3ALUN
ME)KHAIIMOHAIIBH
BIX U
MEKPETUTHO3HBIX
OTHOIICHUH,
MIPUMEHSTh
CTaH1apThI
AHTHUKOPPYIILIMOH
HOTO ITOBEACHMS

12.10 IT-o/c, 12.11

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

P 14, Temnr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6

JEATEIIbHOCTD.
[Ipomexyrounas arrecrauus B

dhopwme:
9K3aMeH.

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpY>Karolen
Cpelbl,
pecypcocOepexeH
U0, IPUMCHSATH
3HaHUs 00
W3MCHCHUU
KJIMMATa,
TIPUHIUITBL
OCPEIKITUBOTO
MIPOU3BO/ICTBA,
3P PEeKTUBHO
JIEWCTBOBAThH B
Ype3BBIYAHBIX
CUTYaIUAX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6,1.7

P 2, Temsr 2.1, 2.2 IT-o0/c

P 3, Temnr 3.1, 3.2, 3.3, 3.4 II-o/c, 3.5
IT-o/c, 3.6 I1-o/c

P 4, Tems 4.1, 4.2 IlI-o/c, 4.3 I1-o/c,
4.4

P 5, Temur 5.1, 5.2 II-o/c, 5.3, 5.4 II-
o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9, 5.10
II-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II-
o/c, 5.15, 5.16,5.17

P 6, Temsl 6.1, 6.2 I1-o/c, 6.3, 6.4

P7, Temwm 7.1, 7.2, 7.3 II-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-o0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

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

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

Texymmmii KOHTPOJb B hopme:

TECTUPOBAHHUE;

— KeWc 3amaHusd;

— YCTHBIH OIpoC;

— acce, J0KJIabl, pedeparsr;

— KOHTpOJIbHas paloTa;

— OLICHKA BBIIOJIHEHUS
NPaKTUYECKUX 3a/laHUi;

— IIPOEKTHAas JeATEIIbHOCTB;

— HCCIIeJIOBaTEIbCKas
JESTEIIbHOCTD.

[IpomexxyTouHas arTecTanus B

dhopwme:

9K3aMEH.

(IT-o/c)* - mpodeccnoHaTbHO-OPUEHTUPOBAHHOE COICPIKAHUE.




