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OJIOBPEHA
Ha 3aCe/IaHUH LIMKJIOBOI KOMHCCHH
obmeobpasopaTenbublx U EH auctmmimnn
Ipotokon ot 277, J420L3 Ne 65

Ipencenarens éﬁ/ C.I'. Xne6buukona

PA3PABOTYUKMU:

bopoBckass Mapusi BnagumupoBHa, npenojaBaTesib MaTeMaTHKd M WHGOPMATUKH, MpecenaTelb
[MKJIOBOM KOMHCCHH OOIIMX TYMaHUTApHBIX H  COIMAIbHO-3KOHOMHUYECKHX JAUCIHUIUIUH
benomopcko-Onexckoro ¢guinana,

MenntokoBa CBetiiana BiiagumupoBHa, npenogaBarens beinomopcko-OHexckoro ¢uuana,

XnebnukoBa Cpernana ['eHHagbeBHa, npenojaBarenb benomopcko-OHexckoro —¢uiumana,
npejcenaTenab IUKIOBOW KOMHCCHH OOMIe00pa3oBaTeIbHBIX M €CTECTBEHHOHAYYHBIX JUCIHILTHH
benomopcko-OHexckoro punuana.

Pabouas mporpamma oOmeoOpa3oBarensHoro yuebnoro mpeamera [IYIL.O1 Marematnka
pa3paboTaHa B cOOTBETCTBUU ¢ DenepajabHBIM IoCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM
cpeaHero oOIiero o0pa3oBaHUs, YTBEPKICHHBIM MpHKa3oM MMHHCTEpCTBa 00pa30BaHUS M HAyKH
Poccuiickoit ®enepannu ot «17» mas 2012 Ne 413 ¢ u3MEHEHHSIMU U JONOJTHEHUSIMH, B
cooTBeTcTBUU ¢ DenepalibHbIM TOCYAAPCTBEHHBIM CTaHAAPTOM CPEAHEro MpodeccHOHAIbHOrO
00pa3oBaHus, YTBEPkKIACHHBIM Mpuka3zoM MuHucTepcTBa TIpocBenieHus Poccuiickoit deaepanuu ot
02.12.2020 Ne 691 (3apeructpupoBan MuHnucrepctBoM toctunmu Poccuiickoit deneparuun
03.02.1021, peructpanuonnbiii Ne 62347) no cneuuanbHocTd 26.02.06 DkcruryaTaius CyI0BOTO
ANIEKTPOOOOPYIOBAaHHUSI U CPEICTB aBTOMATUKH, TMpodeccHoHalbHbIM cTtangaptom 17.015
«CynoBouTeNb-MEXaHUK», yTBepkKIeHHbIM [Ipukazom MuHuctepcTBa Tpylda U COLMAIBHOM
3auuThl Poccuiickoit deneparuu ot 08.09.2015 rona Ne 6121 (3apeructpupoBan MUHUCTEPCTBOM
toctur Poccuiickoit @eneparuu 09.10.2015, peructpanmonnsiii Ne 39373), mpumepHoii paboueit
nmporpaMMoil  001eo0pa3zoBaTeNbHON JUCHUIUIMHBL A1 HpodecCHOHAIbHBIX 00pa30BaTENbHbBIX
opranusanuii u [lonoxxeHneM 06 0CHOBHOW 00pa3oBaTeNbHON MPOrpaMMe — MPOrpaMMe MOArOTOBKU
cnernuanuctoB cpeanero 3BeHa (IIpmkaz Ne 1034 ot 31.08.2021 roma), ¢ yderom Crpareruu
pa3BuTus BocnuTanus B Poccuiickoit denepanuun Ha nepuon a0 2025 roxa.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

ITVYIL. 01 MATEMATHKA

1.1. Mecto Yy4eOHOrOo mpeaIMeTa B CTPYKTYpe OCHOBHOW TpodeccHOHAIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

O6meo6pa3oBatenbHbii yueOHbI npeamer [TYII.01 Maremaruka sBisieTcss 00s3aTelIbHON
4yacThio 0011e00pa3oBaTeIbHOTO IHMKIa oOpa3oBaTenbHOil mporpammbl CIIO B coorBercTBUH C
®OI'OC CIIO mo cnemuansHOCTH 26.02.06 DOKCIulyaTanus CyIOBOTO JJIEKTPOOOOPYIOBaHUS U
CPE/ICTB aBTOMAaTHKH.

1.2. lean u nu1aHupyemble pe3y/1bTAThl OCBOCHHUS] Y4eOHOI0 NpeaMera:
1.2.1. Heau u 3aga4m y4eOHOro nmpeamera

Copmepxanme  mporpaMMmbl  o0mieoOpazoBarenbHOro  ydeOHoro mpeamera [TYIL.O1
MatemaTtuka HampaBlIe€HO Ha [OCTHKEHHUE pe3ylbTaTOB €€ U3YYeHHS B COOTBETCTBHH C
tpeboBanusimu ®I'OC COO c yyerom npodeccuonansHoir HampasieHHocTd PI'OC CIIO u Ha
JTOCTHIKEHHE LIeTIeH 1 3a/1a4:

— obecrieuenue Cc(HOPMUPOBAHHOCTH TMPEJCTABICHUNA O COLMHUAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOpax CTAaHOBIICHHS MAaTEMAaTHUKU;

— obecnedyeHrue cPOPMUPOBAHHOCTU JIOTMYECKOTO, AITOPUTMUYECKOTO U MATEMaTHYECKOIO
MBIIILICHUS;

— obecnedenue chOpMUPOBAHHOCTH YMEHUN MPUMEHSThH MONyUYEHHBIC 3HAHUS MIPU PEIICHUN
pa3IMYHBIX 3a/1a4;

— obecrieuenne  cHOPMUPOBAHHOCTH  TPEJACTABIEHUH O MareMaThke Kak  dYacTh
0011eueI0BEYECKON KYJIbTYpbl, YHUBEPCAILHOM SI3bIKE€ HAyKH, ITO3BOJISIOLIEM OIKCHIBAThH
Y U3y4aTh peajibHbIE IPOLECCHI U SIBJICHUSI.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOCHHsSI 00Ie00pa30BaTeIbHOr0 y4eOHOro npeaMera B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHne yueOHbIi mpeamer umeet npu popmuposanuu 1 pazsutuu OK u [IK



Koa n
HaHMeHOBaHUe
(opmupyembIx
KOMIIeTeHIH i

IInanupyemsie pe3ybTaThbl 00y4eHHS

O0mme (IMYHOCTHBIE, MeTAIIPeIMETHbIE)

IMpenmerHbie

OK 01 Bei6upars
CIoCcoObI
peleHus 3a1a4
npohecCuoHaTbH
Oli JIeATEIbHOCTH
PUMEHHUTEIHHO
K Pa3JIMYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TpyAy, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYI0JIt00ue;
- TOTOBHOCTh K  AaKTUBHOW  JEATEIIbHOCTH

TEXHOJOTHYECKOM M COLMAJIbHON HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh M
CaMOCTOATEJIbHO BBINOJHATH TAKYIO JEATEIIbHOCTD;

- HHTEpEC K pa3InyHbIM cepaM mpodeccHoHATbHON
JeITEeIILHOCTH.

OsBnageHue YHUBEPCAITbHBIMHU
MMO3HaBaTECILHBIMHU JCUCTBHUSIMU:

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

yu4eOHBIMU

- CaMOCTOSITENIbHO dbopmynHupoBaTh u
aKTyalM3upoBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- YCTaHABJIMBaTh CYIIECTBCHHBIH MpPH3HAK WM
OCHOBAaHMS Ui CpaBHEHHS, KiacCHDUKAIUU |
00001IeHHS;

- ONpeNeNATh IeNH  JCSITeIHLHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
- BBUIIBJIAT 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpUBAEMBbIX SBICHHSIX;

- BHOCHUTH KOPPEKTHBBI B JCSATEIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIENISIM, OIICHUBATh PUCKH
MMOCJICJICTBUI IEATCILHOCTH;

- pa3BHBaTh KPEATHMBHOE MBIIUICHUE TPU PEIICHUU
JKU3HEHHBIX TTPOOIIEM

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

3a1aBaTb

- BJIAJeTh METOJaMH [0Ka3aTeJbCTB, AJTOPUTMAMM pPELICHHs 3ajad;
yMeHue (GOpMyIHpOBAaTh  ONpEACTCHHUS, AaKCHOMBI M  TEOPEMBI,
OPUMEHATh MX, IPOBOJAUTH JIOKAa3aTEJIbHBIE PACCYXKIEHUS B XOJe
pelieHus 3a1ay;

- yMEeTh ONEpUPOBaTh MOHATHUAMU: CTENEHb YHCIA, JOorapudm dvucia;
YMEHHME BBINOJHATH BBIUMCICHWE 3HAYEHUH U npeoOpa3oBaHUs
BBIP@)KEHUI CO CTENEHsAMHU U Jorapudmamu, rnpeodpa3zoBaHus APOOHO-
palMoOHaIbHBIX BBIPAXKEHUI;

- YyMeTb ONEpUpPOBaTh IMOHATUSAMHU: DPALUOHAIbHBIE, UpPpaLMOHAIIBHBIE,
[IOKa3aTeNlbHbIE, CTENEHHBIE, JorapuMUyecKue, TPUTOHOMETPUUYECKUE
YPaBHEHMsI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEpPUPOBATh MOHATHUAMH: (YHKIHSA, HETpepbiBHAS (DyHKIMS,
NPOM3BOJIHAs, MEepBOOOpa3HasA, OINpeNeNEHHBI HMHTErpal; yMeTb
HaXOJUTh  NPOU3BOJHBIE  3JIEMEHTApHBIX  (QYHKIMM,  HUCHOIB3Ys
CIPaBOYHBIE MaTE€PHAJIbl; UCCIEN0BATh B MPOCTEHIINX CiIydasx (pyHKIUH
Ha MOHOTOHHOCTb, HaXOAWTh HAWOONbIINE W HAWMEHBLINE 3HAYCHMS
(byHKUIUH; CTPOUTH 'paMKM MHOTOWIEHOB C MCHOJIb30BAHUEM alllapaTa
MaTEeMaTUYeCKOr0 aHajlu3a; MPUMEHSATh MPOU3BOJHYIO NPU pPELICHUU
3aJa4 Ha JBWKEHHUE; pelaTh NPaKTUKO-OPUEHTHPOBAHHBIE 3a7aud Ha
HauOOoJIbIIME U HAMMEHbIINE 3HAUEHUs, HA HaX0XICHHUE ITyTH, CKOPOCTH
U YCKOPEHMS;

- yMeTb ONEpUpoBaTh MOHATHSAMH: palMOHaJbHas  (QYHKIHS,
nokaszareibHas (QYHKUUS, CTerneHHas (QyHKUMsA, JorapupmMuyuecKas
GbyHKIMS, TPUrOHOMeTpruueckre GQyHKINU, OOpaTHbIe (PYHKLINU;

YMEHHUE CTPOUTH I'padUKU U3yUSHHBIX (DYHKIIMI, UCTIOIB30BaTh rpaduKu
IpU M3yYEHUH MPOLECCOB M 3aBUCUMOCTEW, MPH PELICHUH 3a1ad M3
JIpyrux y4eOHBIX MpeIMETOB U 3a7ay U3 PealbHOM JKU3HU, BBIPAXXaTh




- BJIQJICTh HAaBBIKAMHU Y4EOHO-HUCCIICOBATEILCKON H
MPOEKTHON JESITeNbHOCTH, HABBIKAMHU pa3peiieHus
npo0Jem;

-  BBUSIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBSI3HM U
aKTyaJIM3UpOBaTh 3aj7ady, BBIABHIaTh THIIOTE3y e€¢
pelleHus, HAXOJAUTh apTYMEHTHI I JOKAa3aTeIbCTBA
CBOMX VYTBEPXKICHHW, 3alaBaTh MNapaMeTphl |
KPUTEPUU PEIICHHUS;

- aHAJIM3UPOBATh IOJIYYCHHBIC B XOJIC PCUICHHS
3aa4il  pe3yJbTaThl, KPUTHYECKH OICHUBATh WX
JIOCTOBEPHOCTh, POTHO3UPOBATh W3MEHCHHUE B
HOBBIX YCJIOBUSIX;

-- YMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO W
MPAKTHYECKYIO 00IaCTH KUZHEICATCIILHOCTH;

- YMGTB I/IHTGFpI/IpOBaTI) 3HAHUA nu3 paBHI)IX
IPEeIMETHBIX 00IacTel;

- BBIABUT'AaThb HOBBIC niaeu, HpeI[JIaFaTI)
OPUTHMHAJILHBIC MTOJX0JIbI U PEIICHUS;

U CIIOCOOHOCTD HuX HCITOJIL30BaHUS B

MMO3HABaTEILHOM 1 COIMAIbHOMN IMPAaKTHUKE

(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

- YMEThb pellaTh TEKCTOBBIE 3aJauyd pa3HbIX THUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, A0JIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBAPOB U
YCIIyT, HaJOTH, 3aJja4i U3 00JacTH YIIpaBJICHUS JIUYHBIMU U CEMEMHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHHs, YpaBHEHMs, HEPaBEHCTBA M HX
CHCTEMBI IO YCIOBHIO 33Jaud, MCCIEJOBATh IOIYYEHHOE DPELICHHE U
OLIEHUBATb [IPABJIONOA00HOCTD PE3YIIbTATOB;

- YMETh ONEPHUPOBATH MOHATHAMH: CpeaHee apuMeTHuecKoe, MeanaHa,
HauOoJplllee M  HaMMEHbIIEee 3HAYeHMs, pa3Max, Jucrepcus,
CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO HA0Opa; yMEHHE W3BIICKaTh,
UMHTEPIPETUPOBaTh HH(POPMAILIMIO, IPEJICTaBICHHYI0 B Ta0iuLax, Ha
auarpammax, rpaukax, OTpakarollyl0 CBOWCTBA PeajbHBIX MPOLIECCOB
U SBJCHUH; MpPEACTAaBIATh HHMOPMALMIO C IOMOINBIO Tabiul U
auarpamMM; HCCIIEJIOBaTb CTAaTUCTUYECKHE JaHHblE, B TOM 4MHCIE C
NpUMEHEHHEM TpapUUECKIX METO/I0B M SJIEKTPOHHBIX CPEJICTB;

- YMeTb OIEPUPOBATH MOHATUAMHU: CIy4allHBIH ONBIT W CiydaiiHOE
COOBITHE, BEPOSTHOCTH CIYYailHOTO COOBITHS; yMEHUE BBIYUCISATH
BEPOSITHOCTb C HCIOJb30BAHUEM TIpa(UUECKHMX METOJOB; MPUMEHSTh
(GopMyIbl CHOXKEHUS U YMHOXXEHHSI BEPOATHOCTEM, KOMOMHATOpHBIE
dakTel ¥ (GopMyIbl NpPH pPELICHUH 3a/ad; OLEHHBATh BEPOATHOCTH
peasIbHbIX COOBITHI; 3HAKOMCTBO CO CIy4yallHBIMU BEIMYMHAMU; YMEHUE
HNPUBOANUTE MIPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHUCEN B IPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

- YMETb ONEpUPOBATH IOHATUSAMHU: TOYKA, IMpsMas, IUIOCKOCTD,
IPOCTPAHCTBO, JBYTPaHHBIM  Yroj, CKpEIIMBAIOIIMECS  MpsSMBbIE,
NapaJuIe]IbHOCTh U NEPNEHIUKYIPHOCTD MPSIMBIX M IJIOCKOCTEH, Yroi
MEXy NPSAMBIMH, YTOJI MEXAYy NPSMON M IJIOCKOCTBIO, Yrojl MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH /10 TUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSTHUE MEX]Y INIOCKOCTSIMU; YMEHHE HUCII0JIb30BaTh MPU
pelIeHnH 3a7ad M3y4deHHble (DaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHUE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUPA;

- YMETb ONEpUpOBaTh  TOHATUSMU: MHOTOIDAHHUK, CEUYECHHE
MHOTOTpaHHMKa, KyO, mapajuieienurne], npusma, nupammuaa, ¢purypa u




HOBEPXHOCTh BPALIEHHUS, LIMJIMH/P, KOHYC, Iap, cdepa, cedeHus Gurypol
BpallleHHus, IUIOCKOCTh, Kacaromiascs cdepbl, LIWIMHApPA, KOHYcCa,
IUIOIAJb IIOBEPXHOCTH IUPAMUAbI, IPU3MBI, KOHYCa, LMIMHJIPA,
wiomanb chepel, o0beM Kyba, TPSIMOYTOJBHOTO MapauielenuIe/a,
NUpaMU/bl, NMPU3MBL, LWIMHApPA, KOHYCa, IIapa; yYMEHHE H300pakaTh
MHOTOTPAaHHUKH M TIOBEPXHOCTH BpPALICHUS, UX CEUCHHS OT PYKH, C
HOMOILBIO YEPTEXKHBIX UHCTPYMEHTOB U JIEKTPOHHBIX CPEICTB; YMEHUE
pacrno3HaBaTb CHUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE paclO3HaBaTh
[PaBUJIbHBIE MHOTOTPAHHUKHY;

- yMeTh OIEpUPOBaTH TMOHATHAMHU: JBIKEHHE B TIPOCTPAHCTBE,
nogo0Hble  (Urypbl B MPOCTPAHCTBE; HCIOJIb30BATH OTHOIIEHUE
IUIOIIAACH MOBEPXHOCTEH M 00BEMOB MOMOOHBIX (PUTYp MPH peHIeHUH
3ajay;

- YMETb BBIYMCIIATH FEOMETPUUECKHUE BEIMYMHBI (JIMHA, YToJl, IJI01Ab,
00beM, TUIOMA[b TOBEPXHOCTH), HCIONB3yS H3ydeHHBIE (DOPMYIBI U
METO/bI;

- YMETh ONEPUPOBATH NOHATUSIMMU: IPSIMOYTOJIbHASA CUCTEMA KOOPJIMHAT,
KOOp/MHAThl TOYKH, BEKTOp, KOOPIMHATHI BEKTOpa, CKaJIIPHOE
IIPOM3BEIEHUE, Yrojll  MEXAY  BEKTOpaMH, CyMMa  BEKTOpOB,
NpPOM3BEACHUE BEKTOpAa Ha YHUCIIO; HAXOAUTh C MOMOIIBIO HM3YYEHHBIX
bopMyNl KOOpAMHATHI CEPEeIUHBl OTPE3KA, PACCTOSHUE MEXITY ABYMS
TOYKaMU;

-yMeTb BBIOWPATh MOIXOASIINI H3YYeHHBI METO Ul pEIICHUS 3a7a4H,
pacrio3HaBaTh MaTeMaThdyeckue (akThl M MaTreMaTH4ecKHe MOJAETH B
NPUPOJHBIX H OOIIECTBEHHBIX SIBIICHHSX, B HCKYCCTBE, yMEHHUE
OPUBOANUTH MPHUMEPHl MaTEeMaTHUECKUX OTKPBITHM pPOCCHHMCKON U
MHPOBOM MaTeMaTU4EeCKON HAyKH,

- YMEThb OIEpUPOBaTH MOHATUSMH: OIpeNleIeHHe, aKCHoMa, Teopema,
CIIEICTBME, CBOMCTBO, NIpPHU3HAK, JI0OKA3aTelIbCTBO, PaBHOCHJIbHbBIE
(bopMyIHUPOBKH; yMeHue ¢dbopmynaHrpoBaTh oOpaTtHoe U
MIPOTUBOMNOJIOKHOE  YTBEp)KIEHUE, NPUBOAUTH  TIPUMEPHI U
KOHTPIPUMEPHI, MHCIOIb30BaTh METOJ MaTeMaTH4eCKON WHAYKIINH;
MIPOBOAMTH JIOKA3aTelIbHBIE PACCYXKIEHUS TMpPH pELIeHUH 3ajad,




OLIEHUBATh JIOTMUYECKYIO MIPABUIIBHOCTD PACCYKICHUMN;

- yMEThb OIEpUpOBaTh MOHATHSIMH: MHOXKECTBO, IIOJIMHOKECTBO,
ornepanuu Hajl MHOX€ECTBaMU; yMeHue UCII0JIb30BaTh
TEOPETUKOMHOKECTBEHHBII ~ ammapar sl ONHMCaHMsl  peajbHBIX
IPOLIECCOB U SABJICHUN NpPH PEUICHWH 3ajad, B TOM YHCIE U3 JIPYTHUX
y4€OHBIX IIPEIMETOB;

- YMETb ONEepUpPOBaTh MOHATHAMMU: rpad), CBA3HBIN rpad, nepeBo, LUKI,
rpa¢ Ha IIOCKOCTH; YMEHHE 3a/1aBaTh M ONKCHIBATh rpadbl pa3IuIHBIMU
crioco0amu; UCIOIb30BaTh I'padbl PU PEIICHUH 3a/1a4;

- yMETh CBOOOJHO ONEPUPOBATH MOHATUSMHU: COUYETAHHE, TIEPECTaHOBKA,
YUCIO COYETAHUHM, YMUCIO MepecTaHoBOK; OMHOM HbloTOHA; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (DAKTHI U PACCYKIACHUS ISl pEIICHUS 3a/1a4;
-yMeTb ONEpUpPOBaTh IMOHATUAMHU: HATypaJbHOE YHUCIIO, LEI0e 4YUCIO,
OCTaTOK II0 MOAYJIIO, PALUOHAIBHOE YHUCIIO, MPPALUOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAaLUOHAIBHBIX, JACHCTBUTEIBHBIX
YuCceNl; YMEHHE UCIOIb30BaTh MPHU3HAKU JEITUMOCTH, HAaUMEHbIIUH
o0l genuTeNb U HauMeHbllee olliee KpaTHoe, anroputM EBkinga
OpU pelIeHUuM 3a]ay; 3HAKOMCTBO C PAa3JIUYHBIMU IO3UIMOHHBIMU
CUCTEMaMU CUHUCIICHUS;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHAMU: CTEHNEHb C IIeJbIM
MoKa3aresneM, KOpeHb HaTypaJllbHOM CTENEHH, CTENEHb C PallMOHAIbHBIM
nokasarejaeM, CTeleHb ¢  JEUCTBUTEIbHBIM  (BELIECTBEHHBIM)
nokasareiaeM, JOrapupM UWClIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJIBHOTO YUCIIA;

- yYMeThb OINEpUPOBaTh MOHITUSIMM: TOXKAECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHME, HEPABEHCTBO, CHCTEMa YpaBHEHHH U
HEPAaBEHCTB, PAaBHOCWIBHOCTb YpaBHEHHI, HEPAaBEHCTB U CHUCTEM,
paloOHaJbHBIE,  HMPPALMOHAIBHBIE,  IOKA3aTENIbHBIE,  CTEIICHHBIE,
jJorapuMuyuecKue, TPUTOHOMETPUYECKUE YpaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI; YMEHME pEIIaTh YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
MOMOUIbIO PA3IUYHBIX MPUEMOB; pellaTh YpaBHEHHs, HEPaBEHCTBA U
CUCTEMBI C IapaMETpOM; IPUMEHSITh YpaBHEHHUS, HEPAaBEHCTBA, HUX
CUCTEMBI JUIsl PeIlieHUs] MaTeMaTH4YeCKUX 3a1ad M 3a/ad U3 PasIUyHbIX




obyacTeil HAyKU U peaIbHOW KU3HH;

-yMeTb CBOOOIHO ONEpUpOBaTh MOHATHAMU: TpaduK GyHKIMU, oOpaTHas
GyHKLUSA, KOMIO3ULMS (DYyHKIMM, duHENHHass (QyHKIUsS, KBaapaTHU4YHAs
byHKLu, crerneHHass ~ (QyHKUMA € [EJIBIM  [IOKa3aTelieMm,
TPUTrOHOMETpUUYECKHEe  (DYHKIMM, OOpaTHblE TPUTOHOMETPUYECKHE
¢yHKuMM, TOKa3aTenbHas u JorapudMuyeckas (QYHKIUH, yMEHHE
CcTpouTh Tpaduku (GYHKIWN, BBIMOJIHATH MpPeoOpa3oBaHUs TpadUKOB
(GyHKUMH; yMEHHE HCHONb30BaTh TIpaduku (QYHKIHMHA [UIST U3ydeHHUS
IPOLIECCOB M 3aBHCUMOCTEH NpHU pEIICHUM 3a/1ad U3 JPYrux y4eOHBIX
NPEIMETOB U U3 peallbHOW JKU3HHU; BBIpaXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEXJy BEIMYMHAMU; YyMEHHE CBOOOJHO ONEpUpOBaTh IOHITUAMHU:
YeTHOCTh (DYHKIMH, TEPHOAMYHOCTh (YHKIHH, OTPAaHUYEHHOCTh
(GyHKIIMY, MOHOTOHHOCTh (DYHKIIMHU, SKCTpeMyM (GYHKIIHMH, HauOoIbIIee
¥ HaMEHbIIee 3HaUYeHUs] (YHKIMU Ha MPOMEXKYTKE; YMEHUE MMPOBOIUTH
uccnenoBanne (yHKIMW; YMEHHE HCIIOJB30BaTh CBOMCTBAa M TpaduKu
GyHKUMH JUIs  pellleHWs ypaBHEHUHM, HEpaBeHCTB U 3ajady ¢
napameTpamMu; H300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
pelleHni ypaBHEHUH, HEPaBEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO OIEPUPOBATh TMOHATHIMH: ITOCIEIOBATEIHHOCTD,
apudmMeTHuecKas nporpeccus, reoMeTpruecKas nporpeccus,
OeckoHeYyHO yOBIBafomIasi TeOMETpHYecKas TPOTPeccHs; yMEHHe
3aJlaBaTh MOCIEI0BATENbHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- yMeTb ONEpUpOBaTh MOHATHUAMHU: HENPEPHIBHOCTh  (PYHKIUH,
aCUMITOTHI rpaduka GyHKIMH, IepBasi U BTOpasi IPOU3BOAHAs (PYHKLINH,
reoMeTpHUECKUl U (U3NYECKUN CMBICT MPOU3BOAHOM, MepBooOpa3Has,
OTIpEeNIeICHHBI WHTETpaj; yYMEHHE HaxOJWTh AaCHUMNTOTHl Tpaduka
(GyHKLIMU; YMEHHME BBIYUCIATH IMPOU3BOAHbBIE CYMMBI, HPOHU3BEACHUS,
YaCTHOTO W KOMIO3HUIWHU (YHKINH, HAXOIUTh YPaBHEHUE KacaTeIbHOH K
rpadpuky (QYHKUMH; YMEHHE MHCIIONb30BaTh IPOU3BOJHYIO IS
uccreoBanus (QYHKIUMHA, I HAXOXKACHUS HAWIYYIIETO pEIIeHUs B
NPUKIAJHBIX, B TOM YHUCIIE COLUAIBHO-I)KOHOMHUYECKUX U (PU3NUYECKUX
3ajjagax, JJIsl ONpeeNieHHs] CKOPOCTH M YCKOPEHHUST; HAXOAUTh IIJIOMIA TN
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u o00beMbl (Uryp ¢ IOMOINBIO HHTErpajga; MPUBOJUTH IPUMEPHI
MaTeMaTHYECKOT0 MOJAEIHPOBAHUSA C MOMOIIBI0 auddepeHInanIbHbIX
YpaBHEHUH;

- YMETh ONEpPUPOBATh MOHATHUAMH: KOMIUIEKCHOE YHUCIIO, COMpPSKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOJYJIb U apIyMEHT KOMILIEKCHOIO yucia, popma
3allMCH KOMIUJIEKCHBIX YHCel (TeoMeTpuyecKasi, TPUrOHOMETPHYECKas U
anreOpanyeckas); yMeTb HPOU3BOAUTH apU(PMETHUYECKHE ICHCTBUS C
KOMIUICKCHBIMH ~ YUCIIaMH; [PHUBOJAUTH TPUMEPHl  UCIIOJIb30BAHUS
KOMILJIEKCHBIX YHUCEJ;

- yMeTh CBOOOJIHO OTIEPHPOBATH MOHATHIMHU: CpEIHEE apHU(PMETHIECKOE,
Me/nuaHa, HauOoJjblllee M HauMEHbIIEe 3HAYEHMs, pa3Mmax, JUCIEpCHs,
CTaHJAPTHOE OTKJIOHEHHWE I ONHMCAHUS YWCIOBBIX JAaHHBIX; YMEHHUE
UCCIIeIOBaTh CTaTUCTUYECKUE JaHHBbIE, B TOM 4YMCJIE C IPUMEHEHHEM
rpadUecKuX  METOIOB M  DJEKTPOHHBIX  CPEICTB; TpapuuecKu
UCCIIEIOBAaTh COBMECTHBIE HAONIOJCHUS C MOMOINBIO JHarpaMm
pacceuBaHMsl U JIMHEHHON perpeccuu;

- yMeTh HaXOJUTh BEPOATHOCTH COOBITHA C HCIOJIb30BaHUEM
rpaMuecKuX METOJOB; IPHUMEHATh JJs pelleHus 3aaad  (GopmMyIbl
CJIOKEHUSI M1 YMHOXXEHHS BEPOATHOCTEH, (POpMYITy MOJTHOM BEpOSITHOCTH,
dopmyny beprymnnu, koMOuMHaTOpHBIE (HAaKThl U (OPMYIBI; OLIEHUBAThH
BEPOSITHOCTH PEANBHBIX COOBITHH; YMEHHE OIEpHUPOBATH IMOHSTHUSIMU:
cilyyaiiHasl BENMYMHA, paclpesesieHHe BEepOoATHOCTEH, MaTeMaTuyeckoe
O)KMJIAaHHWE, JHUCIEPCHs W CTAHAAPTHOE OTKJIOHEHHWE CIy4alHOU
BEIMYMHBI, (YHKLIUU paclpelieieHuss W IJIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOr0 U HOPMAIILHOTO paclpe/ieIeHnii; yMEHUE UCTIOIb30BaTh
CBOWCTBA U3YyUYCHHBIX pacIpe/ieIeHUil s pelieHus 3a1a4; 3HaKOMCTBO
C TIOHATHUSAMH: 3aKOH OOJBIIUX YHCEN, METOABl BHIOOPOUHBIX
UCCIICIOBAaHUM; YMEHHME MPHUBOAMTH MPHUMEPHl NPOSBICHUS 3aKOHA
OOJIBIIVMX YHCEI B IPUPOIHBIX M OOIIECTBEHHBIX SBIICHHSX;

- YMETb CBOOOHO ONEPHPOBATH MOHATUAMHU: TOUKA, MpsiMasi, TNIOCKOCTb,
NPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHH YroJ, MABYIPaHHBIH yToI,
TPEXTPaHHbIHI yrod, nepeceKaromnumecs, napaseibHble u
CKPEIMBAIOIINECS TPSIMBIE, MapalIeNIbHOCTh M TMEPICHINKYISIPHOCTh
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OPSAMBIX U IUIOCKOCTEH, yroi MeXIy MPSIMBIMH, YTOJ MEXKIy MPSIMOW U
IUIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh MPHU
pELIeHUH 3a7a4 W3yYeHHbIC (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYXAloOIleM MHpE; yMEHHE
OIlEpUpPOBATh MOHSATHUSAMH: MHOTOTPAHHHUK, CEUYEHHE MHOTOTPAaHHHKA,
NpaBWIbHBI ~ MHOTOTPAaHHUK, TpU3Ma, MNupaMmuaa, ¢urypa u
MOBEPXHOCTh BpAIlleHWs, IHMIMHAP, KOHYC, Imap, cdepa, pa3BepTka
MMOBCPXHOCTHU, CCUCHHA KOHYCAa UM HUIMHApA, MAapaJUICIbHBIC OCHU HIIU
OCHOBaHHIO, CEYEHHE I1apa, MIIOCKOCTh, Kacaromasics chepbl, IUINHAPa,
KOHyCa; YyMEHHE CTPOUTh CEYECHHWE MHOTOIpaHHHKA, H300paxaTh
MHOTOTPaHHHUKH, (PUTYPHI U TOBEPXHOCTH BPALICHUS, HX CCYCHUS, B TOM
YHCJIE C ITIOMOILBIO JIEKTPOHHBIX CPEACTB; YMEHHUE IIPUMEHATh CBOMCTBA
TeOMETPUYECKHUX (UTyp, CAMOCTOSTEIHEHO (POPMYITHPOBATH ONPEACICHHUS
HN3Yy4aCMbIX (1)I/Iryp, BbIABUI'aTh THUIIOTE3bI O CBOMCTBax H IMPpU3HaKax
reoMeTpHUECKUX (pUryp, 0OOCHOBBIBATH WIIM ONPOBEPraTh MX; YMEHHUE
NPOBOANTH KiIacCHPUKAIMI0O (UIYp MO pPa3iM4YHBIM MNpPU3HAKaAM,
BBIIIOJIHATD HCO6XOI[I/IMI)IG JOIMOJIHUTCIIBHBIC ITIOCTPOCHUA

- YMETh CBOOOJIHO ONEPHPOBATh MOHATUSAMHU: IUIOMANL QUTYPBI, 00bEM
¢Gurypel, BeTMYMHA YTiA, PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosHHE MEXAY HNPSMBIMH, 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 MOJ00HBIX (HUTYD;

- YMeTh CBOOOJIHO OTIEpUPOBATH MOHATHUSIMU: JIB)KCHHE, MapajlieTbHbII
NEepeHOC, CHUMMETPHUsS Ha IJIOCKOCTM M B TPOCTPAHCTBE, IOBOPOT,
npeoOpazoBanre Moao0usi, MoAoO0HbIe (UTYpbl; YMEHUE paclo3HaBaTh
paBHbIE M TMOAOOHbIE (QUIYpBl, B TOM YHCIE B MPUPOJE, HUCKYCCTBE,
APXUTCKTYPEC, YMCHHEC MCIIOJIB30BATh TCOMECTPUUCCKHUE OTHOIICHUA,
HaXOJIUTh T€OMETPUYECKHE BEIMUMHBI (UIMHA, YToj, IUIOIAdb, 00bEM)
IpU pelIeHUHU 33434y U3 JPYrHX Y4eOHbIX MPEIMETOB U M3 peaslbHOM
KH3HU;

- YMCTb CBO60}1HO OIICpHUPOBATH IMOHATHUAMU: NPAMOYIOJIbHAd CHUCTEMaA
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KOOPJIMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEJICHHE BEKTOpa HA YMCJIO, PA3JIOKEHUE BEKTOpa II0
0a3ucy, CKaJsIpHOE IPOU3BEJICHHME, BEKTOPHOE IPOU3BEICHUE, YIoll
MEXJly BEKTOpaMH; YMEHHUE HUCII0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN
METOA AJISl pelleHUs] FeOMETPUUECKUX 3a7jad U 3ahay JPyrux ydeOHBIX
IIPEIMETOB; ONEpUPOBATHh MOHATUSAMHU: Martpuua 2x2 u  3x3,
OIpe/IeNUTENb MAaTPULIbl, FEOMETPUYECKUN CMBICIT OIIPEEIINTENS;

- YMETb MOJEIHUPOBAaTh PEAJIbHBIE CUTYallUd Ha SI3bIKE MaTEMaTHKU;
COCTaBJIATh BBIPRKEHUS, YPABHEHUS, HEPAaBEHCTBA M MX CHUCTEMBI IO
YCIIOBHIO 33]1a4H, UCCIIEI0BATh IOCTPOCHHBIE MOJIENIN C UCIOJIb30BaHUEM
anmapara anreOpbl, FHTEPIPETUPOBATh MOJIYYEHHBIH PE3y/IbTaT; CTPOUTh
MaTEeMaTUYeCKUe MOJEIU C IOMOIIBI0 TE€OMETPUUYECKUX MOHITHH U
BEJIMYMH, pEIlaTh CBA3aHHBIE C HUMU MIPAKTUYECKHE 3a/1a4H; COCTABIATh
BEPOATHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH NOJYyYEHHBIH PE3ysbTar;
pelaTh NpUKJIaJHbIE 33J]aul CPEACTBAMU MAaTeMaTUYECKOro aHajlu3a, B
TOM YHCJI€ COLIMATbHOAKOHOMUYECKOI0 ¥ (PU3HUECKOr0 XapaKTepa;

- yYMEHHE BBIOMpAaTh TOAXOMIIIMNA METOJ /IS pEUICHUs 3a/auu;
[NOHUMaHWE 3HAYUMOCTM MAaTE€MaTHKU B M3YyYEHUM MPUPOIHBIX U
OOLIECTBEHHBIX IMPOIECCOB W  SIBIEHUH; YyMEHHE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMAaTHUKH B HCKYCCTBE, YMEHHE IPHUBOIUTH

IIPUMEPBl  MATEMAaTUYECKUX OTKPBITUH PpPOCCHMCKOW M  MHPOBOM
MaTEMaTHYECKON HAyKN
OK 02 B 065acTi IeHHOCTH HAY4YHOTO TIO3HAHMUSL: - yMeTb ONEpUpoBaTh MOHATHUSAMHU: palUOHANbHAS  (QYHKIIMS,
Hcnonbp3oBate -c(hOpMUPOBAHHOCTD MHUPOBO33pEHUS, | MOKa3aTenbHas (yHKIMs, cTeneHHas (QyHKIUs, JorapudMuyeckas
COBPEMEHHBIE COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | (YHKIIMSI, TPUTOHOMETpHUECKHE (PYHKUIMH, oOpaTHbIe (QYHKIIUU YMEHHE
Cpe/CTBa MIOMCKA, | pa3BUTHS HAayKd U  OOIIECTBEHHOM MPAaKTHKH, | CTPOUTh I'padUKU HM3y4YeHHBIX (YHKLIMH, MCIOIb30BaTh IpaduKu Hpu
aHanm3a u OCHOBAHHOTO Ha Janore KYJbTYp, | H3y4YE€HUHU MPOLECCOB M 3aBUCUMOCTEH, NMPU PEIIEHUH 3a/a4 U3 APYrux
UHTEpIpEeTallid | CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOEr0 MecTa B | yYeOHBIX TMpeIMETOB U 3a/Jad M3 peajbHOM KHU3HH, BBIPAXaTh
uH(pOopMaluu U MOJIMKYJIBTYPHOM MHPE; dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;
UH(POPMALIMOHHBI | - COBEPIIEHCTBOBAHHE S3BIKOBOM M UMTATEIbCKOM | - YMETh ONEpPUPOBATh MOHATUSAMH: TOXKIECTBO, TOXIECTBEHHOE

€ TCXHOJIOTNH
JJIA BBIIIOJTHCHUA

KyJbTYpbl KaK CpEICTBAa B3aUMOAECHCTBHUS MEXKIY
JXOIBMU U ITO3HAHUS MUDA;

npeoOpa3oBaHKWe, ypaBHEHWE, HEPABEHCTBO, CHCTEMa YypaBHCHHH |
HEPaBEHCTB, PAaBHOCWIBHOCTh YPaBHEHHM, HEPABEHCTB M CHUCTEM,
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3aJa4
npodheccuoHanbH
OU NIeITEeNbHOCTH

- OCO3HaHHUC LCHHOCTU HaquOﬁ JCATCIIBHOCTH,

TOTOBHOCTb OCYIIIECTBIISATh IIPOEKTHYIO u
HCCJIEIOBATEIbCKYIO JIEATENbHOCTh WHAUBUAYAIbHO
U B TpyIIIIE.

OBnanenue YHHUBEpPCAIbHBIMU y4eOHBIMU

MO03HABATEIILHBIMU JICHCTBUSMHU:

B) pabota ¢ uHpopMaIuei:

- BIAJICTh HAaBBIKAMH IMOJIYYCHUS WH(POPMAIUU W3
UCTOYHUKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITEIBHO
OCYIIECTBIISITh TOWCK, aHAIU3, CHCTEMAaTH3aIlUI0 U
UHTEpIpeTanio HHOOPMAIMK Pa3IUYHBIX BHUIOB H
dbop™m npeacTaBIeHUs;

- Cco3llaBaTh TEKCThl B PAa3JIUYHBIX (opmarax c
y4eTOM Ha3Ha4YeHWs WHQPOPMAIMU U  IEJICBOM

ayIUTOpUH,  BBIOMpass  ONTUMAIBHYIO  (opmy
IIPEICTABIICHNS U BU3YyalIU3alllH;
- OLICHUBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTb

uHpOpMallUU, €€ COOTBETCTBUE
MOpaIbHO-ITHUYECKUM HOpMaM;
- HCIIOJIb30BaTh CpeACTBa HH(MOPMAIMOHHBIX H

[IpaBOBbBIM H

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pEeIICHUN
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX u
OpraHM3allMOHHBIX  3a/a4y c co0IoIeHNEM
TpeOOBaHUI >PrOHOMHUKH, TEXHHKH O€30IacHOCTH,
TUTHUEHBI,  PECypCcOCOEpeKeHHs, TMPaBOBbIX U
TMYECKHMX  HOpPM, HOpPM  HH(OPMAIMOHHOM
0€30I1aCHOCTH;

- BIIQJIETh HABBIKAMM PpACIO3HABAaHUS M 3aIUTHI
uHpopManuy, HUHGPOPMAMOHHON  0€30MacHOCTH
JMYHOCTH

paloHaibHble,  HMppALMOHAIbHBIC,  IOKAa3aTEeNbHbIE,  CTCICHHbIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YypaBHEHHS, HEpaBEHCTBA W
CUCTEMbl; yMEThb pellaTh YPaBHEHMs, HEPABEHCTBA M CHCTEMBI C
MOMOIIBIO Pa3IMYHBIX NPUEMOB; pellaTh ypaBHEHHS, HEPABEHCTBA U
CUCTEMBbl C IapaMeTpoM; MPHUMEHSITh YypaBHEHHUS, HEPaBEHCTBA, HUX
CHCTEMBI JUIsl PEUICHUs MaTEeMaTWYEeCKHX 3a/ad M 337a4 U3 Pa3IUUHBIX
obJyacTeil HAyKU U peaIbHOU JKU3HH;

- yMETh CBOOOJIHO OINEPUPOBATh MOHATUSMU: JBUKCHUE, TapaJlIeTbHbIN
MEPEeHOC, CHUMMETpPUs Ha IUIOCKOCTH ¥ B TIPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue 1Moa00us, MOAOOHBIE (HUTYPHI; YMETh pacIO3HABAThH
paBHBIE U MOJOOHBIE (QUTYpHI, B TOM 4HCIE B MPUPOIE, HCKYCCTBE,
apXUTEKType; YMETh HCIIONb30BaTh T'€OMETPHUUYECKHE OTHOLICHHUS,
HAXOJUTh F€OMETPUUECKHUE BEIMYUHBI (JJIMHA, YTOJI, IUIOIMIAas, 00beM)
NpU pelIeHUH 3aJad U3 APYruX y4eOHBIX MPEIMETOB U M3 PeabHOM
KU3HU

OK 03
[InanupoBats 1

B o6mactu 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHMS:
--  cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,

- YMCTH ONCPUPOBATH MOHATUAMU: PALUMOHAIBHBIC, HWPPAMOHAJIBHBIC,
MIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl“apI/I(I)MI/I‘{CCKI/IC, TPUTOHOMCTPHYCCKUC
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pEaT30BHIBATH
CcOOCTBEHHOE
po¢eCCHOHAIIbH
0€ U JIMYHOCTHOE
pa3BUTHE,
peIIPUHIMATEIT
BCKYIO
JESITeIIbHOCTh B
npo¢eCCHOHAIIbH
oii chepe,
UCIIOJIb30BaTh
3HAHUS 110
(¢brHaHCOBOM
IPaMOTHOCTH B
Pa3TUYHBIX
YKU3HCHHBIX
CUTYaITUIX

3TUYECKOIO MTOBEJICHNUS;

- CIIOCOOHOCTh OIEHUBATh CUTYAIlMI0 M MPUHUMATH
OCO3HaHHbIE peuieHus, OPUEHTHUPYSICh Ha
MOPaJIbHOHPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAaHME JIMYHOIO BKJIaJa B IIOCTPOEHUE
YCTOMUYUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILEHHE K CBOUM POAMUTENAM U
(w1K) ApyruM 4YjieHaM CEMbHU, CO3/JaHHUI0 CEMbU Ha
OCHOBE  OCO3HAHHOTO  MPUHATHS  LIEHHOCTEU
CEMEMHON JKHU3HU B COOTBETCTBUHM C TPATULMUSAMHU
Hapos10B Poccuu;

OBnazneHne  yHUBEpCAJIbHBIMU
NEeNCTBUSIMU:

a) caMOOpTaHHU3alUs:

- CaMOCTOSITEJIbHO OCYIIECTBISATh IO3HABATEIBbHYIO
NESITENIbHOCTD, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh CcOOCTBEHHBIC 3a/1auun B
o0pa3oBaTeNbHON  JEATENBHOCTH U >KU3HEHHBIX
CUTYaIUsX;

- CAaMOCTOSITEJIbHO COCTABJISITH IUIAH  PELIEHUs
npoOJeMbl C  YYeTOM HUMEIOIIUXCA  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHU;

- 1aBaTh OILIEHKY HOBBIM CHUTYAIIUsIM;

croco6cTBOBaTh (HOPMHUPOBAHUIO U  TPOSBICHHUIO
IIUPOKOW DJPYIULIMM B Pa3HBIX OOJACTAX 3HAHUM,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa3oBaTENbHBIM U
KYJIbTYpPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

WCIIONIB30BaTh TMpUEMbl pedJIeKCUu JJIs  OIEHKH
CUTYyalliH, BEIOOpA BEPHOTO PEIICHUS;

- yMEThb OIEHWBAaTh PHUCKHU W CBOECBPEMEHHO
MPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

B) OMOIMOHAJIBHBIA HMHTEIJIEKT, MPEANOIararoniui

peryIsTUBHBIMU

YpPaBHEHUsT U HEPABEHCTBA, WX CHUCTEMBI;
NOHATUSIMH:  MHOTOTPAaHHHK,  CEYEHHWE  MHOTOTpaHHMKA,  KYO,
napajuiefienunen, npusMma, nupamuaa, ¢urypa ¥ IOBEPXHOCTh
BpallleHNs, HWIMHJP, KOHYC, map, cdepa, ceyeHus (UTypsl BpaIleHUs,
IUIOCKOCTh, Kacawomiasicas cdepbl, LWINHIpPA, KOHYyca, IUIOIIAIh
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IWIMHAPA, TUIOMAAb chepsl,
o0beM KyOa, MPSMOYTOJILHOrO MapaljieNienumneaa, TUpPaMubl, TPU3MBbI,
LWIMH]Ipa, KOHYca, 111apa;

YMEHHE HU300paxkaTh MHOTOTPAHHUKUA M TOBEPXHOCTH BPAILIEHUS, UX
CEUYEHUS OT pYyKH, C I[OMOUIbI0 YEPTEXKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX  CPEIACTB; YMETh  pAclO3HaBaTh CHUMMETPUIO B
IIPOCTPAHCTBE; YMETh PAclO3HABATh [IPaBUJIbHBIE MHOIOIPaHHUKH;

- YMETbh ONEPUPOBATH MOHATUSMHU: MPSAMOYTOJIbHAs CUCTEMa KOOPJAWHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPAMHATHI BEKTOpPa, CKaJIsPHOE
IIPOM3BEICHUE, Yrojl  MEXAY  BEKTOpaMH, CyMMa  BEKTOpOB,
MIPOU3BEJICHNE BEKTOpAa Ha YHMCJIO; HAXOAUTh C MOMOILIBI H3Y4YEHHBIX
(GopMyJl KOOpAMHATHI CEPEIUHBl OTPE3Ka, PACCTOSHUE MEXIY ABYMS
TOYKaMU

YMETb ONepUpOBaThH
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c(OPMHPOBAHHOCTbD:

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIIEH CTpeMIIeHUE
K JIOCTHKCHUIO [EIH M YCIEXy, OITHMU3M,
WHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOMAS W3
CBOMX BO3MOXKHOCTEH;

- OMIIATHH, BKJIIOYAIOIIECH CHOCOOHOCTh MOHUMATh
SMOIIMOHATIBHOE COCTOSHHE IPYTHX, YYUTHIBATh €ro
IIPH OCYIIECTBICHUH KOMMYHHKAIIUHU, CTIOCOOHOCTH K
COYYBCTBUIO M COTIEPESIKUBAHUIO;

- COIMAJILHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH
BBICTPAWBaTh OTHOIICHUS C JPYTUMH JIFOJIbMH,
3a00THTBCS, TPOSBISATH MHTEPEC U paspeniarhb
KOH(JIUKTBI

OK 04

Db dexTuBHO
B3aUMO/IeiCTBOBA
Tb U paboTaTh B
KOJUIEKTHUBE U
KOMaH/Ie

TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOITPEAEIIECHHUIO;

-OBJIa/ICHHE HaBBIKAMH Y4eOHO-HUCCIEI0BATEIbCKOM,
MPOEKTHOM U COLIMATIBbHOM JAEATEIbHOCTH;

OBnajgeHue yHUBEPCAIbHBIMM KOMMYHHKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas IeITEIbHOCTD:

- TNOHMMAaThb M  MCIOJb30BaTh IPEUMYILIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- TPUHUMATh [EJIHM COBMECTHOM JEATEeIIbHOCTH,
OPraHu30BbIBaTh U KOOPAUHUPOBATH EUCTBUS IO €€
JOOCTHKEHUIO: COCTaBJISITD JIa"H JEeHCTBUM,
pacrpenensaTb pojii ¢ y4eTOM MHEHMH YYaCTHHKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUW pabOTHI;

- KOOPJIMHUPOBATH M BHITIONHATH padOTy B YCIOBUSIX

peabHOTO, BUPTYAJBbHOTO W KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBUSI;
- OCYHIECTBJIATH  TMO3UTUBHOE  CTPATETHMYECKOE

MOBCACHHUEC B PA3JIMYHBIX CUTYyaAllUAX, IIPOSABIATH

- yYMeTb OIEpPUPOBATH MOHATUAMHU: CIy4allHBIH ONBIT W CiIydaiiHOE
COOBITHE, BEPOSTHOCTh CIIY9allHOTO COOBITHS; YMETh BBIYHCIATH
BEPOSTHOCTb C HCIOJb30BAHUEM TIpapHUUECKUX METOJOB; INPUMEHSATh
(GOpMyNBI CIOKEHUST M YMHOXECHHS BEPOSITHOCTEH, KOMOWHATOPHEIE
dakTel ¥ (GopMyNbl NPH pPELICHUH 3a/ad; OLIEHWBAaThb BEPOSTHOCTH
peabHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4aifHBIMHU BEITHUNHAMU,

YMEHUE NPUBOIUTH MPHUMEPHI NMPOSBICHHUS 3aKoHA OOJIBLIMX YHCeNl B
MIPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO ONEpUPOBaTh TMOHATHSAMU: CTEHNEHb C IIeJbIM
nokasaresieM, KOpeHb HaTypalbHOW CTENEHH, CTEIEHb C PallMOHATIHHBIM
nokasarejaeM, CTeleHb C  JEHCTBUTEIBHBIM  (BELIECTBEHHBIM)
HoKaszaTeneM, JiorapupM dYHCIa, CHHYC, KOCHHYC W  TaHI€HC
MPOM3BOJILHOTO YHCIIA;

- yMeThb CBOOOJHO ONEpUPOBATH MOHATHUSAMHU: Tpaduk QYHKIHH,
oOpatHast (QyHKUMS, KOMIO3UIMUSA (QYHKUMH, JWHEHHas QyHKIus,
KBaJpaTUdHasi (QYHKIUS, CTereHHas (QYHKIHS C IEJIbIM T0Ka3aTeleM,
TPUTOHOMETpUYECKHEe  (DYHKIMM, OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKINH, TOKa3aTeNlbHas U JorapupmMudeckas GyHKIUU; YMETh CTPOUTH
rpa¢uku GyHKUINH, BBIIOJIHATH IpeoOpa3oBaHus rpadukoB GyHKIUHT;
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TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OBnaseHne  YHUBEPCAIBHBIMH  PETYISATUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- MPUHUMATh MOTHUBBI MU apryMEHTBHI APYTHX JtOJeH
MIPH aHAJIN3E PE3YyNIbTaTOB JACSITEILHOCTH;

- IPU3HABATh CBOE IPABO M MPABO JPYTUX JIFOACH Ha
OIINOKH;

- pa3BUBAaTh CIIOCOOHOCTH NMMOHUMATh MHUP C TO3UIUU
JIPYroro 4yejoBeKa

- YMETb HCIOJIb30BaTh rpaduku (PyHKUUN A1 U3y4EHUs MPOLECCOB U
3aBUCUMOCTEH MpH PELICHUH 33Ja4d U3 IPYTUX y4eOHBIX MPEIMETOB U U3

peasibHOM  KM3HU; BbIpaxaTb (GOpMyJlaMU 3aBUCUMOCTH  MEXKAY
BEIIMYMHAMU;
- cBOOOJHO  OMEpPUpPOBATh  MOHATUSMHU:  YETHOCTb  (DYHKIIHH,

HNEPUOUYHOCTh (DYHKIIMM, OTPAaHUYCHHOCTh (DYHKIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIIMH, HauOoJblllee U HaMMEHbIIee 3HAYCHHS
(GyHKIMU Ha TPOMEKYTKE; YMETh IPOBOJUTDH UCCIICAOBAHHIE (DYHKIIHH;

- YyMeTh HCMOJb30BaTh CBOWCTBA U Tpaduku (QyHKUUN I pelieHus
YpaBHEHUH, HEPABEHCTB M 3aJad C [apaMeTpaMy; H300pakaTh Ha
KOOPJMHATHOM TJIOCKOCTH MHOKECTBA PELICHUI YpaBHEHH, HEpaBEHCTB
U UX CUCTEM

OK 05
OcyiecTBiATh
YCTHYIO U
NUCbMEHHYIO
KOMMYHHUKAIUIO
Ha
rocy/1apCTBEHHO
M SI3BIKE
Poccniickoit
®depnepannu ¢
y4eToOM
ocobeHHocTe
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B o0mactv 5¢TETHYECKOrO BOCITUTAHUS:

- JCTETHMYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas
ACTETHKY OBITa, HAYYHOTO H  TEXHUYECKOIO
TBOpUYECTBa, CHOpPTa, TpyAa ©  OOIIECTBEHHBIX
OTHOIIICHU;

- CIOCOOHOCTH BOCHPHHHMMATH Pa3jIMYHbIE BHJIbI
MCKYCCTBa, TPAIUIIMU U TBOPUYECTBO CBOETO U JIPYTUX
HapoJI0B, OIIYIIAaThb SMOIMOHAIBHOE BO3JECHCTBHE
HCKYCCTBA,

- YOeXIEHHOCTh B 3HAYMUMOCTH IS JUYHOCTH U
00111ecTBa OTEUECTBEHHOTO W MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TpPaguUUHd M HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BHUAAX
HUCKYCCTBa, CTpEMJICHHE  TIPOSIBIATH  KadecTBa
TBOPYECKOM JINYHOCTH;

OBnajeHne yHUBEPCATHHBIMH KOMMYHHKATHUBHBIMU
JEUCTBUSIMU.

a) oOrieHue:

- OCYILIECTBJISTH KOMMYHHKAIIMM BO BCeX cdepax

- YMETh OINEPHUPOBATH MOHATHAMH: CpeqHee apu(MeTHuecKoe, MeanaHa,
HauOoJplllee M  HaMMEHbIIEee 3HAYeHMs, pa3Max, Jucrepcus,
CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO HA0Opa; yMEHHE W3BIICKaTh,
UMHTEPIPETUPOBaTh HH(POPMALIMIO, IPEJICTaBICHHYI0 B Ta0iMLaxX, Ha
auarpammax, rpaukax, OTpakarollyl0 CBOWCTBA PeajbHBIX MPOLIECCOB
U SBJEHUH; MPEACTaBIATH HHPOPMALUIO C MOMOINBIO TaOIUI |
AuarpaMMm,; HCCICA0BAaTb CTATUCTHYCCKHUC MOAaHHBIC, B TOM YHUCIIEC C
IpUMEHEHHEM TpapUUeCcKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;

-  YMCTh OICpUPOBATbL MOHATHAMH: TOYKaA, IpAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO,  JBYTPAHHBIA  YIOJ, CKPEIIMBAIOIIMECS  IPSMBIE,
napajiiCJIbHOCTE U MNCPICHAUKYISAPHOCTL IMPSAMBIX U HJ'IOCKOCTGfI, YroJi
MEXY MNPSAMBIMH, YTOJI MEXAY NPSMON M IJIOCKOCTBIO, Yrojl MEXIy
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXY
IPSIMBIMU, PACCTOSIHUE MEXY INIOCKOCTSMU;

- yMeTh WHCIIOJNIb30BaTh MpPH pEHICHUH 3aJad H3Y4YeHHblE (QaKThl U
TEOpeMbl IUIAHUMETPHUM; YMEHHE OLIEHUBAaTh pa3Mepbl OO0BEKTOB
OKPY’KaIOLIero Mupa
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KU3HU;

- pacno3HaBaTh HeBepOalbHBIE CPEJCTBAa OOIIEHUS,
MOHUMATh 3HAaYCHHE COLIMATIBHBIX 3HAKOB,
pacrno3HaBarhb MPEANOCHUIKU KOH(DIUKTHBIX
CUTYallui U CMTr4aTh KOH(IUKTHI;

- Ppa3BEepHYTO U JIOTUYHO H3JIaraTh CBOKO TOUYKY
3pEHUS C HUCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06
[IposBnsaTe

rpaxk 1aHCKO-
NaTPUOTUYECKYIO
MO3HUILIHIO,
JIEMOHCTPUPOBAT
b OCO3HAHHOE
IOBEJICHUE HA
OCHOBE
TPAAUITHOHHBIX
o01eyeoBeueck
X IIEHHOCTEH, B
TOM YHCJIE C
Y4ETOM
rapMOHM3aLUN
MEKHAIIMOHAJIbH
BIX U
MEXPEITUTUO3HBI
X OTHOIIECHHUH,
MIPUMEHSATH
CTaHJapThI
AHTUKOPPYIIIHOH
HOT'O IIOBEACHMS

- OCO3HaHHE 00yJaroIMucs
rPaKJIaHCKOW UJIEHTUYHOCTH;

- LIEJICHAPABJICHHOE Pa3BUTHE BHYTPEHHEN MO3ULIUU
JUYHOCTHM HAa OCHOBE JIYXOBHO-HPaBCTBEHHBIX
LIeHHoCcTel  HaponoB  Poccuiickoit ~ denepanuu,
HUCTOPUYECKHUX i HallMOHAJIbHO-KYJIbTYPHBIX
Tpaauiui, (HOPMUPOBAHKE CHUCTEMBl 3HAYUMBIX
IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIMLIUOHHOTO MHPOBO33pPEHHS,
MPaBOCO3HAHUS, SKOJIOTHYECKOU KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh IENH M CTPOUTHh >KMU3HEHHBIE
IJIaHbI;

B yacTu rpaxxaaHCKOro BOCIIUTAHHUS:

- OCO3HAaHHE CBOUX KOHCTHUTYLIMOHHBIX TIIpaB u
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

- TpUHATHE  TPATUIMOHHBIX  HAI[MOHAJIBHBIX,
0011IeYeIIOBEYECKHUX T'YMaHUCTHYECKUX "
JIEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTD MIPOTUBOCTOATH HJICOJIOTUH
AKCTPEMHU3MA, HaI[MOHAJIN3Ma, KkceHodoouwu,
JUCKPUMHMHAIIMM TI0 COLMAJIbHBIM, PEJIUTHO3HBIM,
PacoBBIM, HAIIMOHATLHBIM TTPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B
WHTEpecax TPaKJaHCKOro OOIIeCTBa, y4acTBOBATH B
CaMOYTPaBIIEHUH B o011eo0pa3oBaTeIbHOM

POCCHUICKOI

- YMCTh OIICPUPOBATH IMOHATHAMU: IIPAMOYI'OJIbHas CUCTEMA KOOPAUHAT,
KOOpJAuHATbl TOYKH, BCKTOpP, KOOpAWHATBI BCKTOpPA, CKAJIAPHOC
IMPOU3BCIACHUC, yroua MCKAY BCKTOpaMu, cymMmMa BCKTOPOB,

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

-yMeTb BbIOUPATh MOAXOASIIMI U3yYEHHBIH METO/ AJIs PEIIeHUs 3aauH,
pacrio3HaBaTh MaTeMaThdyeckue (PakThl M MaTeMaTWYeCKHe MOJAETH B
OPUPOJHBIX M OOILNECTBEHHBIX SIBICHHUSIX, B MCKYCCTBE; yMEHHUE
IIPUBOAUTH IPUMEPbl MATEMATHYECKUX OTKPBITUM POCCUHCKOW U
MHUPOBOM MaTeMaTU4eCKON HAyKH.

- YMETh OIEpPUPOBATh MOHATHSIMHU: CIIYYalHBIA ONBIT WM ClIy4alHOE
COOBITHE, BEPOSTHOCTb CIIY4allHOIO COOBITHS; YMEThb BBIYHMCIATH
BEPOATHOCTh C HCHOJIb30BAaHUEM TIpapUUYEeCKUX METO/IOB; MPUMEHSIThH
GopMyNbl CIOXKEHUS M YMHOXEHHS BEpPOSITHOCTEH, KOMOWHATOpHBIE
¢dakTtel U (GOpMyNbl MpU pEHIEHUH 3a]a4; OLIEHMBAaThb BEPOSTHOCTHU
peasbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMU BEJTMUYMHAMM; YMEHUE
MPUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCET B IPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUIX
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OpraHU3aly U JIE€TCKO-FOHOILIECKUX OpraHu3alusix;

- YMEHHE B3aMMOJCHCTBOBaTh C COLHAIbHBIMU
UHCTUTYTaMH B COOTBETCTBUU C MX (DYHKUIUAMHU U
Ha3HAYEHHUEM;

- TOTOBHOCTh K TyMaHUTapHOW M BOJOHTEPCKOMU
JIEATEIIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUSL:

- c(OPMUPOBAHHOCTh POCCHICKOM TpakIaHCKOMH
UJEHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUSI K CBOEMY
HapoAay, YyBCTBa OTBETCTBEHHOCTH mepen PoauHou,
TOPJIOCTH 32 CBOM Kpai, cBO10 Poauny, CBOM SA3BIK U
KYJbTYpY, MPOLLIOE u HACTOSIIEE
MHOT'OHalIMOHAJIBLHOTO Hapoaa Poccuu;

- I[ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM
CHMBOJIaM,  MCTOPUYECKOMY WU  MIPUPOJHOMY
HAcJelMIo, MaMsITHUKaM, TpagulUsM  HapOJOB
Poccnn, noctmxkennsam Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX U TPYIE;

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

Cyns0y; OCBOCHHBIE oOyyaromuMucs
MEXIPEAMETHBIE  TOHATUA W YHHMBEpPCAIbHBIE
yueOHbIE JNENUCTBHS (peryisiTUBHBIE,

IMO3HAaBaTCJIIbHBIC, KOMMYHI/IKaTI/IBHBIC);
- CIIOCOOHOCTH WX HCIIOJIL30BaHUS B IT03HABATEIBLHOMN

M COUMAJbHOM  NpakTUKE,  TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TJIAHUPOBAHUIO "
OCYIIIECTBIICHUIO yaeOHOU JIeATEIbHOCTH,

OpraHu3anuy  y4eOHOro  COTPYyJHHYECTBA  C
nearornyeckuMyu pabOTHUKAMU U CBEPCTHUKAMHM, K
YUYacTHIO B MIOCTPOCHUHU WHAUBHUIYaJIbHON
00pa3oBaTeNbHON TPAEKTOPHH;

- OBJIQJICHUE HABBIKAMM y4€OHO-MCCIIEI0BATENbCKOM,
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HpOGKTHOﬁ u COHH&HBHOﬁ JACATCIIbHOCTH

OK 07
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepexe
HUIO, TIPUMCHSTH
3HaHUsA 00
U3MCHCHUU
KJIUMarTa,
TIPUHITAITBI
OEPEIKITUBOTO
MPOU3BOJICTBA,

3 pexTUBHO
JIECTBOBATh B
Ype3BhIYAITHBIX
CUTYaITUIX

HE TMpPUHUMATh JIEUCTBUS, NPHUHOCSIIIUE BpEJ]
OKpYKalollleu cpee;

- yMETh  MNPOTHO3UPOBATH  HEOJIArONPUSITHBIC
9KOJIOTMYECKHE IOCIEACTBUS  MPEINPUHUMAEMbIX

JIEUCTBUI, PEIOTBPALLATH UX;
- pacuIMpuTh OMNbBIT ACATEILHOCTU 3KOJIOTUYECKOMN

HAITPaBJICHHOCTH,

- p33pa6aTBIBaTB IJ1aH PCHICHHA HpO6JICMBI C YUCTOM
aHajlIn3a UMCIOIINXCA MaTCpHraJIbHBIX u
HEMAaTCPpUAJIbHBIX PECYPCOB;

- OCYHICCTBJIATDH HeJIeHaHpaBJICHHHﬁ IIOHUCK
nepeHoca CpeiaACTB U croco0oB JEUCTBUS B

poECCHOHAIBHYIO CPENY;

- yMETh TEPCHOCHTh 3HAHUS B IO3HABATCIBHYIO W
IMPAKTUYCCKYIO oOJractu KU3HEACATCIIBHOCTH,

- TpejuiaraThb HOBBIE MPOEKTHI, OLIEHUBATh UICH C
MO3UIMN HOBU3HBI, OPUTHHAJIBHOCTH, HpaKTquCKOﬁ
3HAUYUMOCTH;

- JlaBaTb OLCHKY HOBBIM CHTyallUAIM,
KOPPEKTUBBI B JESITENIbHOCTbD,
COOTBETCTBHUE PE3YIHTATOB LEISIM

BHOCHUTbD
OLICHMUBATDH

- YMETh ONEpPUPOBATh MOHATHUAMH: (YHKIHS, HENpepbIBHAS (PYHKIUS,
IPOM3BOJIHAs, IepBOOOpa3HasA, OIpPENeIICHHbI HMHTErpajl; yMeTh
HAXOJUTh  NPOU3BOJHBIC  OJIEMEHTAPHBIX  (PYHKIMHA, HCIONB3YS
CIPAaBOYHBIE MaTE€pPHAJIbl; UCCIEA0BATh B IPOCTEHIINX CiIydasx pyHKIUU
Ha MOHOTOHHOCTb, HaXOIUTb HauOOJIbIINE W HAUMEHBINNE 3HAYCHUS
(GyHKUUH; CTPOUTh I'pa)KU MHOTOUWIEHOB € MCIIOJIb30BaHUEM allapara
MaTEeMAaTHYECKOr0 aHajln3a, IMPUMEHATH IIPOU3BOIHYIO IIPU pPELICHUU
3ajjay Ha JIBWKCHME; pellaTh MPaKTUKO-OPUEHTHPOBAHHBIE 3a/aud Ha
HauOOJIbIIINE U HAUMEHBIIINE 3HAYCHHA, HA HAXOXKIACHUC ITYyTU, CKOPOCTHU
U YCKOPEHMSI;

- YMCTH OICPHUPOBATH TMMOHATHAMH: ABHXXCHHUC B IIPOCTPAHCTBC,
nogo0Hble  (Urypbl B MPOCTPAHCTBE; HUCIOJIb30BATH OTHOIIEHUE
IUIOIIAACH MOBEPXHOCTEH M 00BEMOB MOMOOHBIX (PUTYp MPH peHIeHUuU
3ajay;

- YMCTb BBIYUCIIATE TCOMETPHUICCKUC BCIIMYUHBI (ZIJII/IHa, yroJi, mjiomajib,
0o0beM, IUIOLIa/b MOBEPXHOCTH), MCHONb3ysd HU3yYeHHbIE (DOPMYINBI U
METObI
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2. CTPYKTYPA U COJAEP KAHUE OBILIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MHNPEAMETA
2.1. O0beM TMCHUIIMHBI U BBl YU4e0HOI padoThl

Buj yueOHoit padoThl

0O0beM B yacax

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

OcHoBHOe coJep:kaHue 244
BT. U..

TEOpeTUIeCcKoe 00yueHue 200
MPAKTUYECKHUE 3aHITUS 44
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE CO/lePKaAHUE (COIePKAHME 76
NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

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

HanmenoBanme Conep:xanue yueOHOro Marepuasa (0CHOBHOE U POo¢ecCHOHAIBHO- OBLeM 1ACOR dopmupyembie
pa3iesioB U TeM OpPHEHTHPOBAHHOE) KOMIIeTEeHI[UH
1 2 3 4

OcHoBHOE coJiep>KaHue
Pa3nen 1. [loBTOopeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 20 OK 01
Tema 1.1. Ilean n Copepxanne yaeOHOT0 MaTepuana OK 02
3aJa4y MAaTeMaTUKHU | ba3oBbie 3HAHMS U YMEHHS 10 MATEMAaTHKE B MTPO()ECCHOHATLHON U B » OK 03
NPH OCBOEHHH MOBCEIHEBHOM JEATEILHOCTH OK 04
CHeHHATbHOCTH KomOuHnpoBanHoe 3aHATHE OK 05
Tema 1.2. Yncaa u Coneprxkanne yueOHOro Marepuaia OK 06
BbIYUCJIEHUSI. JleiicTBHsI HaJl TOJIOKUTENBHBIMHU U OTPULIATEIIbHBIMU YUCIIAMU, OK 07
Beipakenusi u OOBIKHOBEHHBIMU U JIECATUYHBIMU Apo0sMU. JleiicTBUS CO CTEIECHIMH, 2
npeoopa3oBaHusA (hOpMyIIbI COKpPAIIEHHOTO YMHOXKEHHUS

Komb6unupoBanHoe 3ansrue
Tema 1.3. 'eomerpusi |IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlepP:KaHue (Coaep:KaHue
HA MJIOCKOCTH NPUKJIATHOTO MOIY.JIfA)

IMpakTuyeckue 3aHATHSA 2

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

[TpakTHKO-OpUEHTUPOBAHHBIC 33/1a4M B KypCe T€OMETPUH Ha TIIOCKOCTH
Tema 1.4. Coneprxanne yueOHOT0 MaTepuasia
IIpoueHTHBIE [Tponopuuu. IIpocTeie TPOIEHTHI, pa3Hble CIIOCOOBI UX BBIUMCICHHUS. 2
BbIYUCJIEHUS Crno>xHbI€ MTPOLIEHTHI

Komb6unnpoBanHoe 3aHsTHe

IIpakTHYeckue 3aHATHA 5

[TpakTuueckoe 3anarue Ne 2.3a1a4u Ha MPOTOPIIUH U MTPOLIEHTHI
Tema 1.5. YpaBuennsi |Conepkanue yueOHOro maTepuania
U HEpPaBeHCTBA IMpakTuyeckue 3aHATHSA 5

[Tpaktrueckoe 3anstue Ne 3. JluHeitHbie, KBaapaTHbIC, APOOHO-
JINHEHBIE YPaBHEHUS M1 HEPABEHCTBA
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Tema 1.6. CucremMsbl
YPaBHEHUI U

Conepxkanue y4eOHOro MaTepHraia

CriocoObl penieHus CUCTEM JIMHEHHBIX ypaBHeHHH. [loHaTHS: MaTpHIia

HEPaBEeHCTB 2x2 u 3x3, onpenenuresib MaTpuisl. Metoa 'aycca. CucteMbl 6
HEJIMHEHHBIX YpaBHEHUU. CUCTEMbl HEPABEHCTB
Komb6unupoBanHoe 3ansrue
Tema 1.7. Bxoanoii Copep:xanue yueOHOro MaTepuana
KOHTPOJIb Brruucnienus u npeodpasoBanusi. YpaBHEHUS M HEpaBEHCTBa. | eomeTpus 5
Ha IJIOCKOCTH
[IpoBepounas pabota
Paznen 2. KommiiekcHble Yyncia 8 OK 01
Tema 2.1. Coneprxkanue yueOHOro MaTepuasia OK 02
Kommnuexkcusble ynciaa |[lonstue kommiekcHoro uncia. ConpspkeHHbIE KOMITJIEKCHBIE YHCTIA, OK 04
MOJYJIb U apTyMEHT KOMIUIEKCHOTOo yncia. dopma 3anrcu KOMIJIEKCHOTO 4 OK 07
yrcna (reoMeTpuieckasi, TPUrOHOMETpHUecKas, anredpandeckasi).
ApudmeTrnueckue JeiCTBHUS ¢ KOMIIJIEKCHBIMU YHCIIaMU
Komb6unupoBanHoe 3ansrue
Tema 2.2. Coneprxanne yueOHOT0 MaTepuania
IIpumenenne BelInonnHeHne pacyeToB ¢ HTOMOIIBIO KOMIUIEKCHBIX YHCEN 2
KOMILJIEKCHBIX YHcesl | KoMOWHUPOBAHHOE 3aHATHE
IIpodeccuonaIbHO-OpHEHTHPOBAHHOE CoAep:KaHue (CopepKaHue
NMPUKJIAJTHOT0 MO1YJIA)
IIpakTnyeckne 3aHATHA 2
[TpakTryeckoe 3anstue Ne 4. [IpuMepsl HCHIOIB30BAHUS KOMIIEKCHBIX
qucen
Paznen 3. IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE 20 OK 01
Tema 3.1. OcHoBHble |Copaeprkanue yueOHOTO MaTepraia OK 03
NOHATHS [Mpeamer crepeomerpun. OCHOBHBIC MOHATHS (TOUKA, psIMasi, OK 04
CTepeoMeTPHH. IUIOCKOCTD, IPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 9 OK 07
PacnoJsioxenne [Nepecekarommecs, mapajuieIbHBIC U CKPEITHBAIOIINECS MTPSIMBIE.
NPSIMBIX U [Tpu3HAK U CBOWCTBO CKPENIUBAIOIINXCS MPSAMBIX. OCHOBHBIE
MJIOCKOCTEi MIPOCTPAHCTBEHHBIE (PUTYPHI
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KoMOuHMpoOBaHHOE 3aHATHE

Tema 3.2. Copepxanue yueOHOro MaTepuana

I[HapanneabHocTh [TapannensHbie ipsiMast U I0ckocTh. Onpeaenenue. [puznak. CoiicTBa

NPSAMBIX, IPAMOH 1 (c moxazatenbcTBOM). [lapannensubie mnockoctu. OnpeseneHue.

IIOCKOCTH, [Tpusnak. CBoiicTBa (¢ JOKa3aTeIbCTBOM). TeTpasap u ero 3JeMEHTHI.

IIOCKOCTel [Tapannenenunen u ero sneMeHTbl. CBOMCTBA MPOTUBOIOIOKHBIX I'paHEH
U quaroHanei napamienenumnena. [loctpoenne ceuenuid. Pemenue 3amgau
KoMOuHMpOBaHHOE 3aHATHE

Tema 3.3. Coneprxanue yueOHOro MaTepuaia

IlepnieHAUKYISPHOCTH
NPSAMBIX, IPAMOM 1
IJIOCKOCTH,
IJIOCKOCTEM

[Iepnennukynsapusle npsamele. [lapamienbHble npsMele,
IEPIEHIUKYISIPHBIE K INTIOCKOCTH. IIpU3HaK nepreHuKyaspHOCTH
NpAMON U TIOCKOCTH. JlokazaTenbcTBO. [lepneHauKyisap 1 HaKJIOHHAS.
[TepnenpukynsapHsle 10ckoCcTH. [Ipr3Hak nepneHauKyIsIpHOCTH
mockocteil. JlokasarenscTBo. PaccTossHUS B IpOCTpaHCTBE

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 3.4. Teopema o

Copep:xanue yueOHOro MaTepuana

Tpex Teopema o Tpex nepneHauKymspax. /JJokazarenscTBo

NepneHAuKYyJIsipax KomOunupoBaHHoe 3aHATHE
IIpogeccuonanbHO-OpHEeHTHPOBAHHOE CO/Iep:KaHNe (CoiepKaHue
NMPUKJIAJTHOT0 MOYJIA)
Yron Mexay npsaMoi ¥ IIIOCKOCThIO. YTOJI MEXKIY INIOCKOCTSIMU
KomOunupoBanHoe 3aHsTHE

Tema 3.5. IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IePKaHNeE (COAePKaHNE

IHapannenabHble, NPHUKJIATHOTO MOIYJIA)

nepneHauKyJsipubie  |[IpakTuyeckue 3aHATHS

npsiMble U MJI0CKOCTH
B MPOCTPAHCTBE

IIpakTuueckoe 3ansatue Ne 5. AkcuoMsl crepeoMeTpui. [lapannensHocTb
MPSIMBIX, IPSAMOM U INIOCKOCTH, MJIOCKOCTEN

[IpaxTrueckoe 3ansTue Ne 6. [lepneHAMKYISIPHOCTD MPSAMBIX, IPAMON U
IUIOCKOCTH, TNIOCKOCTEH

Tema 3.6. Pemenue
3agau. [Ipsimbie u

IIpogdeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKaHUE (COepPKAHHE
NMPUKJIATHOT0 MOYJIA)
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IUIOCKOCTH B
NPOCTPAHCTBE

Pemienue crepeoMeTpuyeCcKUX 3a7ad Ha B3aUMHOE PACIOJIOKEHHE
MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE

Komb6unupoBanHoe 3ansrue

Copepxanue yueOHOro MaTepuana

Pacnonoxenne MpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

CkpenuBarouiyecs npsimpie. [lepneHukynsipHOCTb U MapaiieIbHOCTb 2
MPSIMBIX U IJIOCKOCTEN. Pemenne 3anau
[TpoBepounas pabota
Pa3nen 4. KoopauHaTthl U BEKTOPBI 16 OK 02
Tema 4.1. JlexaptoBsl | ConepkaHue yueOHOro MaTepuana OK 03
KOOPIHHATHI B JlekapTOBBI KOOPAMHATHI B IIPOCTpancTBe. [IpocTeiiime 3a1auu B OK 04
NPOCTPAHCTBeE. KoopauHaTax. PaccTosinue Mexxy IByMs TOUYKaMU, KOOPAUHATHI OK 07
Paccrosinne mexay CepeaHbI OTPE3Ka 2
ABYMSI TOYKaAMHU. Komb6unnpoBanHoe 3anstue
Koopaunartsi
cepelMHbI 0TPe3Ka
Tema 4.2. Bektopbl B | Coziepkanue yueOHOro Marepuasia
npocrpancTBe. Yroa |Bekropsl B mpocTpancTBe. C10kKeHNE U BBIUNTaHUE BEKTOPOB.
MesK/1y BEKTOpPaMH. YMHOKEHHe BeKTopa Ha uuciio. KommianapHsie BeKTopbl. CKalsipHOe
CkansipHoe MPOU3BEJICHUE BEKTOPOB. Pa3znokeHne BeKTopa 1o Tpem
NpOU3BeE/ICHUE HEKOMIUTaHapHBIM BeKTopaM. KoopauHaTel BEKTOpa, CKaIsipHOE 4
BEKTOPOB MIPOM3BE/ICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEKIY BEKTOPAMHU, yToJl
MEXy NPSMOI U IMIIOCKOCTBIO, YTOJl MEX]Y IJIOCKOCTAMU. Y paBHEHUE
IJI0CKOCTH. ['eoMeTpruecKuii CMbICIT OnpeAenuTeNs 2X2
KomOunupoBanHoe 3aHsTHE
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE
NPUKJIATHOTO MOTYJIS) 4
Perienue reoMeTpuiecKkux 3a/1a4 BEKTOPHBIM METOJOM
KomOunupoBanHoe 3aHATHE
Tema 4.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IepKaHNe (COAepKaHue 4
I[IpaKkTHKOOPHEHTH- | MPHUKJIAJTHOTO MOIYJIs1)
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POBaHHBIE 321244 HA
KOOPAMHATHOM
IJIOCKOCTH

HpaRTn'{ecmle 3aHATHUHSA

[IpakTuueckoe 3anstue Ne 7. KoopauHaTHas miiocKocTh. Beruucienue
paccTostHU# Ha TI0CKOCTH. KoJMuecTBEHHBIE pacueThl

[IpakTuueckoe 3anstue Ne 8. KooparHaTHas miockocTs. Beruucienue
rIomasei Ha miockoct. KomnuecTBeHHbBIE pacueThl

Tema 4.4. Pemienue
3apa4d. Koopaunarel u
BEKTOPBI

Copep:xanue yueOHOro MaTepuana

JlexapToBbl KOOPJIMHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPaHCTBE.
CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YUCIIO.
Kommnanapueie BekTopsl. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
Pa3noxxeHne BeKTopa 1o TpeM HEKOMILIAHAPHBIM BEKTOPaM.

IIpocreiimume 3apaun B KoopauHaTax. KoopauHaTel BEKTOpa, pacCTOsSHUE 2

MEX/1y TOUKaMH, KOOPJIMHAThI CEPEIUHBI OTPE3Ka, CKAIIPHOE

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

MEX1y IPSAMOI U IJIOCKOCTBIO, YTOJI MEXKAY MIIOCKOCTSIMU

KomOunupoBaHHoe 3aHsTHE
Pa3nen 5. MHOrorpaHHMKH M TeJjia BpallleHHusl 42 OK 01
Tema 5.1. Bepmmnbl, |CojepxaHue yueOHOro Marepuasia OK 02
pedpa, rpanun ITonatue MHOrorpannuka. Ero snemMeHTsl: BepiInHbl, pedpa, rpaHH. 9 OK 03
MHOTOTPpAHHHUKA. Huaronans. CedeHue. BpInykiible ¥ HEBBITYKIIbIE MHOTOTPaHHUKU OK 04

KomOunupoBanHoe 3aHsTHE OK 05
Tema 5.2. Ilpusma, ee |IIpodeccHoHATIBLHO-OPHEHTHPOBAHHOE COePKAHUE (COAEPKAHUE OK 06
cocTaBJsIOIINeE, NPHUKJIATHOTO MOY.IsA) OK 07
ceyenus. [Ipsmasi u | Tlonstue npusmsl. Ee ocHOBaHus u O60KOBbIE rpaHu. BeicoTa npu3Mmsl. 2
npasujbHas npusmbl | [Ipsvas u HakimoHHas npusMma. [IpaBunbsHasg npusma. Ee ceuenus

KomOunupoBaHHoe 3aHsATHE
Tema 5.3. Coneprxanue yueOHOro MaTepuasa
IMapanueaenunen, [MTapannenenumnen, cBoicTBa MPSIMOYTOJILHOTO Mapajuieenunena, Kyo. 9
Ky0. Ceuenne Kyoa, Ceuenue ky0Oa, nmapajienenumnena
napaJjJjieJjenuinena Komb6unmnpoBanHoe 3aHstue
Tema 5.4. Ilupamupna, |IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/leP KaHKe (Codep:KaHue 5

€e coCraBjadA0IIHC,

NPHUKJIATHOTO0 MOLYJIs1)
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ceyenue. IIpaBunbHas
nupamMmuaa.
YceueHHasi nmpamMuaa

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

KOM6I/IHI/IpOBaHHOC 3aHATHC

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

Copepxanue yueOHOro MaTepuana

HJ'IOH.[&,I[B OOKOBOM M MOJIHOM IMOBCPXHOCTH IIPU3MBI, ITUPAMHUIbL

KoMOuHMpOBaHHOE 3aHATHE

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

Coneprxkanue y4eOHOro MaTepHuaia

CuMMeTpHst OTHOCUTENBHO TOUYKHU, IPAMOH, M1ockocTu. CumMmeTpus B
KyOe, napajuienenumesne, npu3Me, NUpaMue

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.7. Ilpumepnl
CHMMeTPHii B

IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/Iep:KaHUe (CoepKaHue
NPUKJIATHOTO MOIYJIs1)

npodeccuu IlpakTH4yeckue 3aHATUSA
[IpakTuueckoe 3ansatue Ne 9. CummeTpusi B IpUpoJie, apXUTEKType, ObITY
[IpakTuueckoe 3ansatue Ne 10. CuMMeTpus B TEXHUKE

Tema 5.8. Coneprxkanue yueOHOro MaTtepuasia

IIpaBujabHbIE IIpakTuyeckue 3aHATHA

MHOTOTPAHHUKH, HX
CBOJCTBA

[Ipaxtrueckoe 3anstue Ne 11. [IoHATHE MPAaBUIBHOIO MHOIOTPaHHUKA.
CaolicTBa MPaBUIBHBIX MHOTOTPAaHHUKOB

Tema 5.9. Huaunap,
€ro CoCTaBJIfIIOLIME.
CeuyeHue HUWIHHAPA

Copepxanue yueOHOTO MaTepuana

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

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 5.10. Konyc, ero
cocTaBJIsOLINe.
CeuyeHune KoHyca.

IIpodeccuonanbHO-OpHEHTHPOBAHHOE cO/lep:KaHMe (CO/lep:KaHue
NPHUKJIATHOTO0 MOLYJIs)

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

KomOunnpoBanHoe 3aHsATHE

Tema 5.11.
YceyeHHBIN KOHYC.
CeuyeHue yce4eHHOT 0

Copepxanne yueOHOTO MaTepuana

VYceuennslit konyc. Ero oOpasytomias u Beicota. CeueHne yCe4eHHOTO
KOHYyca
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KOHYCa

KoMOuHMpoOBaHHOE 3aHATHE

Tema 5.12. lllap n
chepa, ux cevyeHUus

Copepxanue yueOHOro MaTepuana

[ap u chepa. Bzaumnaoe pacnonoxeHue chepsl U miockoctr. CeyeHue
mapa, chepbl

Komb6unupoBanHoe 3ansrue

IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/lePKaAHUE (COIepPKAHNE
NPUKJIATHOTO MOTYJIsSA)

Vcnonp3oBaHue MOHATHH 1map U cdepa B MPAKTUKOOPUEHTUPOBAHHBIX
3a1a4ax

KoMOuHMpOBaHHOE 3aHATHE

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

Coneprxkanue yueOHOro MaTepuasia

ITonsatue 06 ooveme Tena. O6beM Kyda U IPSIMOYTOJIBHOTO
napamenenunena. O6beM npusMel U HuIuHApa. OTHOIIEHHE 00BEMOB
NOJOOHBIX Tel. ['eoMeTprYecKnii CMBICIT ONIPEAETUTENs 3-TO MOpsIKa

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 5.14. O6bembl U
IO H
MOBEPXHOCTEH TeJl

Copep:xanue yueOHOro MaTepuana

O6bemMbl mupamMuabl U KoHyca. O0bem mapa. [Tnomaau noBepxHocren
Ten

KomOunupoBanHoe 3aHsTHE

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

Hcnonws3oBaHue MOHATUI n1upaMmuJia 1 KOHyC B
MPAaKTUKOOPUCHTUPOBAHHBIX 3aavdaXx

KOM6I/IHI/IpOBaHH06 3aHATUC

Tema 5.15.
KomouHamun
MHOTOTPAHHUKOB H
TeJl BpaleHus

Copep:xanue yueOHOTO MaTepuana

IIpakTuyeckue 3aHATHSA

[Tpaktrueckoe 3anstue Ne 12. KomOuHaAIMu reoMeTpUIECKUX TEI

Tema 5.16.
I'eomeTpuueckue
KOMOMHAIIMH HA

Coneprxanne y4eOHOTO MaTeprana

IIpakTuyeckue 3aHATHSA

[Tpaktrueckoe 3anstue Ne 13. Mcnonb3oBaHue KOMOMHAITAN
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MPaKTUKe

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

Tema 5.17. Penrenne
3agad.

Copepxanue yueOHOro MaTepuana

OO0OBeMEI U ImIomanay MOBEPXHOCTH MHOTOT'PaHHUKOB U TCJI BpalllCHUA

MHororpaHHuKH 1 [IpoBepounas pabora :
TeJla BpallleHusl
Pa3zngesn 6. MHo:xecTBa. DjleMeHThI TeOPUHU rpados 10 OK 01
Tema 6.1. Muo:kectBa |Conepxkanue yaeOHOTO MaTepuana OK 04
[Tonsitue muoxectBa. [ToagmHoxkecTBO. Onepariuu ¢ MHOXKECTBAaMHU 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. Onepauuu ¢ MHO)KecTBaMHu. Pemienue
MIPUKJIAIHBIX 33724
Tema 6.3. I'padbi Copep:xanue yueOHOro MaTepuana
IIpakTuyeckue 3aHATHA
[Tpaxtuueckoe 3anstue Ne 15. Ilonstue rpada. Cesazublii rpad, nepeso, 4
UK rpad Ha TNIOCKOCTH
[IpakTuueckoe 3ansatue Ne 16. [Ipumenenue rpagos. Pemenue
MIPUKIIAIHBIX 33124
Tema 6.4. Pemienne Coneprxanue yueOHOro MaTepuaa
3aaa4. MHo:KecTBa, Omnepanuu ¢ MHOXecTBaMH. OTIMCaHUE pealibHBIX CUTYAIMH ¢ TOMOIIBIO 9
I'padsbl u ux MHOXkecTB. [Ipumenenune rpados k pemieHuro 3aaay
NpUMeHeHHe [IpoBepounas pabora
Paznen 7. DneMeHThl KOMOMHATOPUKH, CTATUCTHKH H TEOPUH BEPOSITHOCTEI 20 OK 01
Tema 7.1. OcHoBHble |Copaeprkanue yaeOHOTO MaTepuaia OK 02
MOHSITHS IlepecTaHOBKH, pa3MeleHNs, COYeTAHUS 2 OK 03
KOMOMHATOPUKHU Komb6unmnpoBanHoe 3aHstue OK 04
Tema 7.2. Co6biTne, |Conepxkanue yueOHOrO MaTepHana 5 8K 05
K 07

BEPOSITHOCTH

CoBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMH O BCPOATHOCTHU
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coobITud. CiioKeHue "

CYMMBI COOBITHI. Y CIIOBHAst BEPOSATHOCTh. 3aBHCUMBIE U HE3aBHCHUMBIE

YMHOKEeHH e coObITHs. TeopeMbl 0 BEpOSITHOCTH POU3BENCHUS COOBITUI
BepOsSITHOCTE KomOunMpoBaHHOE 3aHATHE

Tema 7.3. IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepPKAHNE (COMepPKaHUe
BepositHoCTH B NMPUKJIAJTHOTO MOYJIAA)

npogeccnonanbubix | [IpakTuyeckue 3aHATHS

3ajayvax [Tpaktuyeckoe 3anstue Ne 17. OTHOCHTENBHAS YAaCTOTa COOBITHS,

CBOWCTBO €€ yCTOHUnBOCTU. CTATUCTHUECKOE OTpEIeIEHUE BEPOITHOCTH.
OreHka BEpOATHOCTH COOBITHS

Tema 7.4. InuckperHas
cJyyaiiHasi BeJIMYUHA,
3aKOH ee
pacnpeneieHust

Coneprxkanue yueOHOro MaTtepuasia

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

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.5. 3apauun

Copep:xanue yueOHOro MaTepuana

MaTeMaTH4YeCKOH Bapuaunonnsiii psa. [lonuron yactot u rucrorpamma. CTaTUCTUYECKHE
CTATHCTHKH XapaKTePUCTHKU psAJia HAOIIOAaeMbIX JTaHHBIX

KomOunupoBanHoe 3aHsTHE
Tema 7.6. IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (colep:KaHue

CocraBJieHue Ta0J ML
U IUArpaMM Ha
NMpaKTHKe

NMPUKJIAJTHOT0 MOYJIAA)

HpaKaneCKne 3aHATHUSA

[TpakTruyeckoe 3ansatue Ne 18. [lepsuunast 06paboTKka CTaTUCTUYECKUX
naHHbIX. ['paduyeckoe Ux npencraBieHue

IIpakTnueckoe 3ansaTue Ne 19. HaxoxneHne cpeJHUX XapaKTEpUCTUK,
HaOJI0AaeMBIX TaHHBIX

Tema 7.7. Pemmienue
3a7a4. DJIeMeHThbI
KOMOHMHATOPHKH,
CTATHCTUKHU U TEOPHUU
BepPOSITHOCTEM

Copepxanne yueOHOTO MaTepuana

OnemeHThl KOMOUHATOpUKHU. COOBITHE, BEPOSITHOCTH COOBITHS.
CrnoxxeHue 1 yMHOKEHUE BEPOSTHOCTEN

[IpoBepounas pabora




30

Paznen 8. OcHoBbl TpUTroHOMeTpHH. TpuroHoMerpuyeckue GpyHKuuu 40
Tema 8.1. Copepxanue yueOHOro MaTepuana
Tpuronomerpuyeckue | Pagnannas mepa yria. [IoBopoT Touku BOKpYT Hadana KOOpAUHAT.
pynkuuun Onpenenenne cuHyca, KOCUHYCa, TAHI€HCA U KOTAaHI€HCa. 3HaKU CUHYCA, 9
NPOU3BOJIBLHOIO YIJIa, |KOCHHYCA, TAHI€HCA U KOTAHI'€HCa 110 YeTBEPTSAM. 3aBUCUMOCTb MEXKIY
yucjaa. PaguanHasi 1 | CHHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTAaHT'€HCOM OJJHOT'O M TOTO XK€ yIJa
rpajgycHasi Mmepa yria | KoMOMHHMpOBaHHOE 3aHSTHE
IIpakTnyeckue 3aHATHSA 9
[Ipaktrueckoe 3anstue Ne 20. I'pagycHas mepa yria
Tema 8.2. OcHoBHble |Copeprkanue yueOHOTO MaTepuaia
TpUroHomerpuyeckue | Tpuronomerpudeckue ToxjaecTBa. CHHyC, 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 u pazHocTb cuHycOoB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC U
CYMMBI H Pa3HOCTH KOCHHYC JJBOMHOTO yria. @opmMyiisl ojoBUHHOTO yria. [IpeoOpa3oBanus
ABYX Yri10B. CHHYC H | CyMMBI TPUTOHOMETPUYECKHX (PYHKINH B MPOU3BEICHHE U 8
KOCHHYC IBOHHOI0 MIPOM3BE/ICHUS B CyMMY. BrIpakeHre TpUrOHOMETPUUECKUX (YHKITHI
yriaa. ®opmyJibl yepe3 TaHT'€HC MOJIOBUHHOTO aprymeHTa. [IpeodpazoBanus mpocTedmmx
MOJIOBUHHOIO yIJa TPUTOHOMETPUYECKUX BBIPAXKEHUN
KomOunupoBanHoe 3aHsTHE
Tema 8.4. ®ynkuun, |ConepxkaHue yueOHOro mMaTepuana
HX CBOMCTBA. OO6nacTh ornpeeieHUs] © MHOXKECTBO 3HaueHUH GyHKIMi. YETHOCTS, 5
Crnoco0blI 3a1aHus HEYETHOCTh, MEPUOANYHOCTb (PyHKIMHA. CriocoObl 3ajaHus (PyHKIMN
byHxkumi KomOunupoBaHHoe 3aHsATHE
Tema 8.5. Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue | O01acTb ONPEEICHNS U MHOXKECTBO 3HAUEHUN TPUTOHOMETPUUECKHIX
dyuxkuum, ux ¢byskuil. Y€THOCTH, HEYETHOCTD, MEPUOIUYHOCTH TPUTOHOMETPUUECKHIX 5

cBoOlicTBa U rpa¢guku

Gbynkiuii. CBolcTBa U rpaduk QyHKIUH y =cos X, Y =Sin X,y =tg X, Yy
= ctg X.

KomOunupoBanHoe 3aHsATHE

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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Tema 8.6. Copepxanne yaeOHOTo MaTepuana
IIpeodpasoBanue IIpakTnyeckue 3aHATHSA
rpagukoB [IpakTuueckoe 3anarue Ne 21. Cxxatue u pactsukeHue rpadukoB 2
TPUIOHOMETPHYECKHUX | TpuroHoMeTpuueckux pyukmuii. [IpeodpazoBanue rpadukos
byuxumi TPUTOHOMETPUYECCKUX QYHKITUN
Tema 8.7. Onucanune |IlpodeccnoHaILHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COePKAHNE
NPOU3BOJCTBEHHBIX |MPHKJIAJIHOIO MOLYJIs1)
NPOLECCOB C IIpakTnyeckue 3aHATHSA
nomoumpio rpadpuxos | [Ipakrrueckoe 3austre Ne 22. Vcmnonb30BaHHe CBOWCTB 4
byuxkumit TPUTOHOMETPHUYECKUX (PYHKIUH B MPO(PECCHOHANBHBIX 3a7adax
[Tpaktuyeckoe 3anstue Ne 23. Mcnonbp3oBaHne CBOWCTB (QYHKITHIA B
podecCHOHATBHBIX 33a9ax
Tema 8.8. Ooparnbie |Conepkanue yueOHOTo MaTepuaia
TpUronomerpudeckue | O6paTHbie TpuroHomeTpudeckue QyHkuun. x cBoiicTBa U rpaguku 2
byHkuun KomOuHMpOBaHHOE 3aHATHE
Tema 8.9. Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue | YpaBHEeHHUE COS X = a. YpaBHEHHUE Sin X = a. YpaBHEHHUeE tg X = a, ctg X =
YPABHEHHSA U a. PemieHue TpuroHOMeTpu4ECKUX ypaBHEHUH OCHOBHBIX THIIOB:
HepaBeHCTBa MPOCTEHIINE TPUTOHOMETPUUECKHE YPAaBHEHUS, CBOISIINECS K 8
KBaJIpaTHBIM, pelIaeMble Pa3JI0KEHUEM Ha MHOXKUTEINN, OJJTHOPOJIHBIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA
KomOunupoBanHoe 3aHsTHE
Tema 8.10. Cuctembr |CojepxaHue yueOHOro Marepuasia
TPUTOHOMETPHYECKHUX | CHCTEMBI IPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN 2
yYpPaBHeHMii KomOunupoBaHHoe 3aHsATHE
Tema 8.11. Pemenne |Cozep:xanue yueOHOrO MaTepuasia
3aga4. OCHOBBI [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaskeHUH. Pemienue
TPUTOHOMETPHH. TPUTOHOMETPUYECKHUX YPAaBHEHUI U HEPaBEHCTB, B TOM UHUCIIE C 2
TpuronomerpuyecKme | UCIOIb30BAHUEM CBOICTB (PYHKIIMMA
bynkouu [IpoBepounas pabora
Paznen 9. Crenenu u kopuu. CrenenHasi pyHKus 18 OK 01
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Tema 9.1. Crenennas | Conepkanue yaeOHOTO MaTepuana OK 02
(ynxuus, ee cBoiicrBa | [loHsTHE KOPHS N-0¥ CTETICHU U3 ACHCTBUTEILHOTO YKciia. OyHKITUN OK 03
y= Q/; , MX cBoiicTBa U rpaduku. CBOKHCTBA KOPHS N-0i CTENEHU 4 OK 04
OK 05
KomOunupoBanHoe 3aHsTHE OK 07
Tema 9.2. Copepxanne yaeOHOTo MaTepuana
IIpeodpasoBanue IIpakTnyeckue 3aHATHSA
BbIPa:KeHUH C [Ipaktrueckoe 3anstue Ne 24. [IpeobpazoBanre HpparMOHAIbLHBIX 2
KOPHSIMHM Nn-0i BBIpKEHUN
CTENeH!
Tema 9.3. CpoiictBa | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lepPKaHMe (COAEPKAHNE
CTEIeHH ¢ NPHUKJIATHOT0 MOAYJISA)
PALMOHAJIBLHBIM H ITonsaTuHe crenenu ¢ J0ObIM pallMOHAIbHBIM MOKa3aTeneM. CTerneHHble 4
AEHCTBUTEIbHBIM (GyHKLNHU, UX CBOMCTBA U rpaduku
NOKA3aTeJIAMHU KomOunupoBanHoe 3aHsTHE
Tema 9.4. Pemienne Coneprxkanue yueOHOro MaTepuasia
HPPalHOHAILHBIX PaBHOCHJIBHOCTE MPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB. MeTo1bI 4
YPaBHEHUI U UX peuleHus. Pelienne nppanoHAIbHBIX YPABHEHUI U HEPABEHCTB
HepaBeHCTB KomOunupoBaHHoe 3aHsATHE
IIpakTHYecKkue 3aHATHA
IIpakTnueckoe 3anatue Ne 25. Penienre nppallioOHaIbHBIX YPaBHEHUN U 2
HEPABEHCTB
Tema 9.5. Crenenn u | Conepkanue yueOHOTO MaTepuana
KopHH. CTeneHHas Onpenenenue creneHHoN ¢yHkIuM. Mcrnonb3oBanue e€ CBOMCTB Mpu 5
byHkuus pEeLIeHNN YPAaBHEHHUI Y HEPABEHCTB
[IpoBepounas pabora
Pa3nen 10. [loka3zaTtenbHas GyHKIUS 18 OK 01
Tema 10.1. Coneprxanue yueOHOro MaTepuasa OK 02
IToxa3aTenbHasn CreneHnsp ¢ IPOU3BOJIBHBIM JEHCTBUTENBHBIM NT0Ka3aTeneM. OnpenencHue 5 OK 03
(dyHKIMsI, ee CBOIiCTBA | T0Ka3aTebHON (YHKIMHU, €€ CBOMCTBA U IpaduK. 3HAKOMCTBO C OK 04
NpUMEHEHHEM ToKa3aTeNnbHON QyHKIMK. Pemenne nmoka3aTeabHbIX OK 05
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ypaBHEHHH (YHKIHOHATIBHOIPAPHUUIECKUM METOIOM OK 07
Komb6unupoBanHoe 3ansrue
Tema 10.2. Pemienne |Conepkanue yueOHOro MaTepuaia
NM0KAa3aTeJbHbIX IIpakTnyeckue 3aHATHSA
YPaBHEHUIl U [IpakTrueckoe 3anstue Ne 26. Perienue nokaszaresibHbIX YpaBHEHUN
HepaBeHCTB METOJIOM YpaBHUBaHUs IOKa3aTesei 6
IIpakTnueckoe 3ansatue Ne 27. Perienue nokazarenbHbIX YpaBHEHUN
METOZOM BBECHUS HOBOM IIEPEMEHHOU
[TpakTryeckoe 3anstue Ne 28. Pemenne nokasarenbHbIX ypaBHEHUH
(GyHKIMOHATBHO-TPAQUUECKIM METOJIOM
IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue
NPUKJIATHOTO MOIYJIs1) 2
IlpakTH4yeckue 3aHATUSA
[IpakTuueckoe 3anarue Ne 29. Perienne nokasareiabHbIX HEPAaBEHCTB
Tema 10.3. Cucremnl |Conepkanue yueOHOro MaTepuana
NMOKAa3aTeJbHbIX IIpakTHyeckue 3aHATHA 5
YPaBHEHUil [Tpaktrueckoe 3anstue Ne 30. Pemenne cucrem mokaszareabHbBIX
YpaBHEHUU
Tema 10.4. Pemenne |Copaeprxanue yueOHOTO MaTepraia
3ajad4. Perienue nokazaresnbHbIX YpaBHEHU METOJJOM ypaBHUBAHUS
IToka3aTenbHast IOKa3areyie 1 METOJ0M BBEJICHUSI HOBOW nepeMeHHOu. Perienue 2
pynkuus MOKa3aTeJIbHbIX HEPABEHCTB
ITpoBepounas pabota
Paznen 11. Jlorapugmsl. Jlorapupmuyeckasi pyHkuus 26 OK 01
Tema 11.1. Jlorapugm |Conep:xanue yueOGHOro Marepuasia OK 02
yncaa. lecsirmunstii u | Jlorapudm uncna. JlecATHIHBIN ¥ HATYPATBHBIN JIOrapr()MBI, THUCIIO € 4 OK 03
HATYpPaJbHbIH KomOunnpoBanHoe 3aHsATHE OK 04
JIorapu(pmMbl, YUCJIO0 € OK 05
Tema 11.2. CpoiictBa |Conepkanue yueOHOro MaTepuania OK 07
Jorapu¢mos. CgoiicTBa sorapudmos. Oneparius JorapupmMupoBaHus 6
Onepanus KomOunupoBaHHoe 3aHATHE
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JorapupmupoBanus
Tema 11.3. Copepxanue yueOHOro MaTepuana
Jlorapudmmuueckasn Jlorapudmuueckas GyHKIHS B €€ CBOWCTBA 2
(ynkuus, ee ceoricrBa | KoMOMHUPOBaHHOE 3aHATHE
Tema 11.4. Pemienne |Conepkanue yueOHOro maTepuania
Jorapugpmuieckux [Tonsarue norapupmudeckoro ypasHeHus. Oneparust mOTeHIUPOBAHMUS.
YPaBHEHUI U Tpu OCHOBHBIX METO/1a peIICHUs JIOTapu(PMUIECKUX YPAaBHEHHIA: 4
HepaBeHCTB (byHKIMOHATBHO-TPaPUUECKH, METO MOTEHIIUPOBAHUS, METOJT
BBEJICHUS HOBOH nepeMeHHoi. Jlorapupmudeckrne HepaBeHCTBA
KoMOuHMpOBaHHOE 3aHATHE
IIpakTnyeckune 3aHATHSA
[Ipaktuueckoe 3anarue Ne 31. Pemenne norapudmMuueckux ypaBHEHUHN U 2
HEPaBEHCTB
Tema 11.5. Cucremnl | Conepkanue yueOHOro MaTepuana
Jorapugpmuveckux AJNTOpUTM PELICHUs CUCTEMbI YpaBHEHUN. PABHOCUIIBHOCTH 9
YPaBHeHHIt norapu()MUUECKUX ypaBHEHUN 1 HEPABEHCTB
KomOunupoBanHoe 3aHsTHE
Tema 11.6. IIpodeccuonanbHO-0OpHeHTHPOBAHHOE CO/lep:KaHue (Coep:KaHue
Jlorapu¢gmbi B NMPUKJIAJTHOT0 MOYJIAA)
NpHupoje U TeXHUKe IIpakTnyeckue 3aHATHSA 4
ITpakTruyeckoe 3anstue Ne 32. [Ipumenenue gorapudpma
[TpakTuyeckoe 3ansatue Ne 33. Jlorapudmuueckas cnupaib B IPUPOJIE.
Ee maTematnyeckue cBolCTBa
Tema 11.7. Pemenune |Cozep:kaHue yueOHOro MaTepuasa
3apa4. Jlorapupmel. | Jlorapupmuueckas pynkuus. Pemenne npocreimux gorapupmMuyeckux 5
Jlorapudmuyeckasn YPaBHEHHU
byHKmst [Tposepounas padora
Paznen 12. IlpousBoaHas pyHKIUH, ee MPUMEHEHHE 36 OK 01
Tema 12.1. [lousitue | Coaeprxanve yaeOHOTO MaTepraia OK 02
IPOM3BO/HOM. OmnpenesneHre YUCIOBON MOCIEI0BATEIBHOCTH U CIIOCOOBI €€ 3a1aHusl. 2 OK 03
®opmyJibl M paBuaa | CBoiCTBa YMCIIOBBIX NOCIEA0BaTENbHOCTEN. OnpeneneHue npeaena OK 04
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nuddepeHIMPOBAHUS | TIOCIEOBATEIILHOCTH. BhIuncieHne npeaeoB nociae10BaTeIbHOCTEH.
[Ipenen ¢pynkuuun Ha 6eckoneunoctu. [Ipenen GpyHKIMH B TOUKE.
[Ipupamenue aprymenra. [Ipupamenue Gpynkuuu. 3agauu, NpuBoAsIINe
K OHSATHIO TPOU3BOIHOU. OnpenesieHrue TPOU3BOIHONU. AJITOPUTM
OTBICKAHUS IPOU3BOIHOMN
Komb6unupoBanHoe 3ansrue

Tema 12.2. Copepxanue yueOHOro MaTepuana

IIpousBoansbie ®opmynsl quddepennupopanus. [Ipasuna nuddepeHnupoBaHus

CYMMBbI, Pa3HOCTH KomOunupoBanHoe 3aHsTHE

Npou3BeAeHusl,

YacTHOI0

Tema 12.3. Coneprxanue yueOHOro MaTepuaia

IIpousBoaHbIe Onpenenenue cnoxxHoi (pyHKIuU. [Ipon3BOHAS TPUTOHOMETPUIECKIX

TPUIOHOMeTpHYecKHX | pyHKuuii. [IponsBoaHas cioxHON (HyHKIMA

yHKuMI. KomOuHHMpOBaHHOE 3aHATHE

IIpousBoaHas IpakTHyecKue 3aHATHS

CJIOKHOM (PYyHKIUH

[IpakTuueckoe 3ansatue Ne 34. HaxoxneHrne mpou3BOIHBIX

Tema 12.4. Ilousitue o

Copep:xanue yueOHOTO MaTepuana

HeNnpepbLIBHOCTH [Tonsitue HenpepbiBHOW (yHKIIMU. CBOMCTBA HEMIPEPHIBHON (DYHKIUU.

(pynxuuun. Meron CBs13b MEX]ly HETIPEPHIBHOCTHIO U U (HEepeHIINPYEMOCThIO (YHKIUHU B

HHTEPBAJIOB TOUYKE. AJITOPUTM PELLIEHUSI HEPAaBEHCTB METOJIOM UHTEPBAJIOB
KomOunupoBanHoe 3aHsTHE

Tema 12.5. Coneprxanne yueOHOT0 MaTepuasia

I'eomerpuueckuii u
(uznyecknii cMbICT

I'eomeTprueckuil cMbIC MPOU3BOAHON (PYHKIIUHM — YTIIOBOM
KO3 PHUIMEHT KacaTelIbHOU K rpaduKy (YHKIIMU B TOUKE. Y paBHEHHE

NPOU3BOIHOM KacaTeJIbHOU K TpaguKy GyHKIHU. AJITOPUTM COCTABIICHUS YpaBHEHHUS
KacaTenbHOU K rpaduky ¢pyHkuun y=f(x)
KomOunupoBanHoe 3aHiTHE

Tema 12.6. IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHue (Conep:KaHue

duznyeckuii CMBbICT
NPOM3BOAHOM B

NPUKJIATHOTO0 MOYJIs1)

IIpakTuyeckue 3aHATHSA

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

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

Tema 12.7. Copepxanue yueOHOro MaTepuana

MoHoTOHHOCTH Bospacranue u yObiBaHHe (PYHKIIMH, COOTBETCTBHE BO3PACTAHUS U

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

IKCTPEMyMa BBICILIETO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOIl MPOU3BOAHOM
BBIIYKJIOCTH (BOTHYTOCTH) (PYHKIIMM Ha OTpe3Ke. 3a/ladyl Ha MAaKCUMYM U
MUHUMYM. [ToHSATHE aCHMITOTHI, CIOCOOBI UX ONpPEEICHUs. AITOPUTM
UCCIeOBaHus (PYHKIIMU U IOCTPOCHHUSA ee TpaduKa ¢ TOMOIIBIO
pou3BOAHON. J{poOHO-TMHEeHAs HyHKIUS
KoMOuHMpOBaHHOE 3aHATHE

Tema 12.8. Coneprxkanne yueOHOro Marepuaia

Hccaenosanue UccnenoBanme GpyHKIIMA HA MOHOTOHHOCTH U TTIOCTPOCHUE TPaUKOB

GyHKUMIH 1 KoMOHMHUPOBAHHOE 3aHSITHE

NOCTPOeHHe

rpaguxos

Tema 12.9. Copep:xanue yueOHOro MaTepuana

Haubonbmee n Haxoxxnenne HanOobIIero 1 HAMMEHbIIEro 3HaYeHUH (PyHKIUA,

HAaHMeHbIIee oCTpOoeHHe rpauKOB MHOTOWIEHOB € UCIOJIb30BaHUEM ammapaTa

3HaYeHus PyHKIHHU

MAaTeMaTHYCCKOI'o aHajln3a

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 12.10.
Haxo:xnenue
ONTHMAJILHOIO
pe3yJbTara ¢
MOMOIIbIO
NPOU3BOJIHOM B
NMPAKTHYECKUX
3ajgadax

Coneprxanue yueOHOT0o MaTepuasia

HpaKanecmle 3aHATHUSA

[IpakTuueckoe 3ansarue Ne 36. Haumensiiee u HanOosbliee 3HaUCHNE
byHKIMH

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

IIpakTHYeckue 3aHATHA

[IpakTnueckoe 3ansatue Ne 37. Mcnonp30BaHue NpOUM3BOAHOMN B
MIPAaKTUYECKUX 3a/1a4ax

[TpakTrueckoe 3anstue Ne 38. HaxoxkaeHne onTUMaibHOrO pe3yJibTaTa ¢
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IIOMOIIBIO HpOI/I3BOI[H0ﬁ B IPAKTUYCCKHUX 3ajavdax

Tema 12.11. Pemienne
3ana4. [IpousBognasn

Copepxanue yueOHOro MaTepuana

®opmysl u npaBuia nuddepenumporanusd. Mcenenopanue GyHKuuii ¢

(yHknuu, ee MIOMOIIIBIO TPOM3BOIHOW. Hanbonpiee 1 HanMeHbIee 3HaAUCHHSI 2
NnpUMeHeHHne byHKIMH
[Tpoepounas padota
Pa3nen 13. IlepBoodpa3Has GyHKIIUM, ee IPUMEHEHHE 18 OK 01
Tema 13.1. Copepxanne yaeOHOT0 MaTepuana OK 02
IlepBooGpasnasn 3aj1aua 0 BOCCTAHOBJIEHMH 3aKOHA JBUKEHHUS 110 U3BECTHOM CKOPOCTH. OK 03
¢yukuun. [MpaBuna | Ilonstue unrerpuposanus. O3HAKOMIIEHHE C IOHATHEM HHTErpasa 1 OK 04
HAXO0K/ICHUS nepBooOpasnHoit s pyaknun y=f(x). Pemenne 3ana4 Ha cBs3b 9 OK 05
NepBooGPa3HbIX epBOOOPA3HON U €€ MPOU3BOIHOM, BHIUKCIICHUE TIEPBOOOPA3HON ISt OK 06
nanHo ¢pyHkuu. Tabnuua hopMyn A HAXO0XKACHUS IePBOOOPA3HBIX. OK 07
W3yuenne mpaBuiia BEIYMCICHUS TIEPBOOOpA3HON
KomOuHupoBaHHOE 3aHsTHE
Tema 13.2. [lnomans |Conepkanue yueOHOro MaTepuana
KPHUBOJIUHEIHOH 3anauu, NPUBOAIINE K TIOHATHIO ONPEAETICHHOTO HHTErpaja — o
Tpanenuu. PopmyJia | BRIYUCICHUU TUIOMIAIA KPUBOJIMHEHHON Tpanenuu, 0 NepeMeieHHH
Hebrorona — JleiiOnuna | rouku. [lonstre onpenenéHnoro naTerpaia. ['eomerpuueckuii u 4
(bu3UYeCKU CMBICI omnpeiesieHHoro uurerpana. @opmyna Herorona—
JleitOHuna
KomOunupoBanHoe 3aHsTHE
Tema 13.3. Coneprxanne yueOHOT0 MaTepuasia
Heonpenesennnnii 1 |[loHATHSA HEOnpeeNeHHOTO MHTETpalla ¥ ONpeAeIeHHOT0 HHTerpaja 5
omnpeaeJeHHbIN KomOunupoBaHHoe 3aHsATHE
HHTErPaJibl
Tema 13.4. [lonsitne | Conep:xanue yueOHOrO MaTepuasia
00 onpeaeeHHOM I'eomeTpHruecKkuil CMBICT ONPEAEICHHOTO HHTETpasia 2
HHTerpalje Kak KoMbOuHMpoBaHHOE 3aHATHE
101 A H IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepPKAHNE (COMepPKaHUe 5
KPHUBOJIMHETHOI NPHUKJIATHOI0 MOXYJIsI)
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Tpaneuuu IIpakTHyeckue 3aHATHA
[Tpaktrueckoe 3anstue Ne 39. Haumensbliiee 1 HauOoJIbIIee 3HaYCHNE
byHKIHH
Tema 13.5. IIpodeccuonabHO-OPHEHTHPOBAHHOE CO/lepKaHUe (CoIepKaHue
OnpenesieHHbIH NMPUKJIAJTHOTO MOYJIAA)
HHTerpaJj B )KM3HH IIpakTnyeckue 3aHATHSA
[Ipaktuueckoe 3anstue Ne 40. 'eomeTpruecKuil CMBICI OMPEIETCHHOTO 4
unTerpaia. @opmyna HeroToHa - Jleiibauna
[IpakTuueckoe 3ansatue Ne 41. Pemienue 3a1au Ha IpUMEHEHNE
MHTETpaja Ui BEIYUCICHHS (PU3MYECKUX BEIIMYMH U IDIOMIACH
Tema 13.6. Pemenune |Copaeprxanue yueOHOTO MaTepuaia
3ajad4. [TepBoobOpasnas pynkuuu. [IpaBuna HaxoxaeHus nepBooOpa3Hbix. Ee
IlepBooGpa3Has MIPUMEHEHNE 2
(pyHkuuu, ee [IpoBepounas pabora
NpUMeHeHHe
Pa3nen 14. YpaBHeHus U HEPaBEeHCTBA 28 OK 01
Tema 14.1. Coneprxanue yueOHOro MaTepuaa OK 02
PaBHOCH/IBHOCTD PaBHOCHIBHOCTH ypaBHEHMH U HepaBeHCTB. Onpenenenus. OCHOBHbIE OK 03
yPaBHeHHUIi U TEOPEMBI PABHOCUIIBHBIX TIEPEXO0/IaX B YPABHEHHAX M HEPABEHCTBAX. OK 04
HepaBeHCTB. O0mue | OO0muMe METOIBI PENICHUS YPAaBHEHHIA: IEPeX0/1 OT PaBEHCTBA (PYHKITHI K 5 OK 05
MeTO/bl pelleHHs PaBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIMM, METOJT Pa3JI0KEHUS OK 06
Ha MHOXKUTEIM, METO/]I BBEIEHHUS HOBOW MEPEMEHHOH, () yHKITMOHAIEHO- OK 07
rpaduyecKkuii MeTox
KomOunupoBanHoe 3aHsTHE
IIpakTuyeckue 3aHATHA
[Tpaktuyeckoe 3anstue Ne 42. Penienne ypaBHEHUH 1 HEPAaBEHCTB 2
(GYHKIIMOHATBHBIMU METOJAMH
Tema 14.2. Coneprxanue yueOHOro MaTepuasa
I'padguyecknii meron |OOImuMe METOJIBI PELICHNUS HEPABEHCTB: MEPEX0/] OT CPABHEHUS 3HAUCHUI 9

peleHns ypaBHEeHUi,
HEPaBeHCTB

(GyHKIMN K CpaBHEHHIO 3HAYSHUN apryMEHTOB /1151 MOHOTOHHBIX
(GyHKIUH, METO/1 MHTEPBAJIOB, PYHKIIMOHATBHO-TpadhUYECKU METOS.




39

I'paduueckuii MeTo1 perieHus: ypaBHEHUI U HEPABEHCTB

Komb6unupoBanHoe 3ansrue

I[MpakTuyeckue 3aHATHS

[IpakTrueckoe 3ausitue Ne 43. Penienrue ypaBHEHUN Y HEPABEHCTB
rpaduyecKuM METOJIOM

Tema 14.3.
YpaBHeHus u
HepaBeHCTBa ¢
MoayJIeM

Coneprxkanue y4eOHOro MaTepHuaia

Omnpenenenue Moayns. PackpbiTie MOy 110 OIPEICICHHIO.
[Ipocreiimne ypaBHEHUs U HEpAaBEHCTBA ¢ MOAyJieM. [IpumeneHue
PABHOCUJIBHBIX IIEPEXO0J0B B ONPEAEICHHBIX TUIIAX YPABHEHHUN U
HEPABEHCTB C MOAYJIEM

KoMOuHMpOBaHHOE 3aHATHE

IIpakTH4yecKkue 3aHATUSA

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

Tema 14.4.
YpaBHeHnus u
HEPaBEHCTBA C

Copep:xanue yueOHOro MaTepuana

3HakoMcTBO ¢ napametrpom. [Ipocreiine ypaBHeHNs U HEPABEHCTBA C
rapameTpom

napaMeTpamMu KomOunupoBanHoe 3aHsTHE

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

pelieHue IpakTHYeckne 3aHATUS

npopeccuoHadbHbIX | [IpakTuyeckoe 3ansaTue Ne 45. PenieHre TEKCTOBBIX 3a1a4

3aja4v ¢ noMoub po(ecCHOHATBHOTO COAEPIKAHUS

YpPaBHEHHH IIpakTnueckoe 3ansaTue Ne 46. Perenne TEKCTOBBIX 3a7a4

podhecCHOHANBEHOTO COACPKAHMS

[TpakTuueckoe 3ansatue Ne 47. Perenne TeKCTOBBIX 3a7a4
PO eCCUOHATBHOTO COJEPIKAHUS

[TpakTrueckoe 3anstue Ne 48. PemeHue TEKCTOBBIX 3a/1a4
PO eCCUOHAITBHOTO COJEPKAHUSI

Tema 14.6. Pemienue
3a1a4. YpaBHEeHUs U

Coneprxanne yueOHOTO MaTepuasa

IIpakTuyeckue 3aHATHSA
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HEpPaBCHCTBA

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

Uroro 2 cemectp 184 vaca

KoncyabTanuu 6
IIpome:kyTouHas aTTecTanus 6
Bcero: 332
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3. YCJI0OBUA PEAJIM3ALIMU OBIIEOBPA3OBATEJIBHOT'O YYEBHOI'O TIPEJJMETA

3.1. Hna peanuzanuu paboueid mporpamMmbl y4yeOHOro NpeaMeTa MPeIyCMOTPEHO CleAyIolee
yueOHOe OMEIlEHHE:

- Kabuner «Marematuka

Y4eOHOE TOMEIIEHUE JOJDKHO COOTBETCTBOBATH TpeOoBaHWsAM CaHUTApHO-ITHIEMHOIOIHYECKUX
IIPaBWJI U HOPMATHUBOB, OCHAIIEHO TUIIOBBIM O0OpPYIOBaHUEM, B TOM 4YMCJIE CIELUATU3UPOBAHHOM
yueOHOI MeOenpi0 M CcpeicTBaMU OOydYeHHUsS, HEOOXOJMMBIMH JUIsl BBITIOTHEHHUS TpeOOBaHUU K
YPOBHIO ITOANOTOBKH 00Y4arOLINXCS.

B y4eOHOM MOMenmeHn: pelyCMOTPEHO ClIeayroIIee 000pyaoBaHue:

— [10Ca/I0YHbIE MECTA M0 KOJUYECTBY 00yUYarOUINXCs;
— paboyee MecTO MpernoJaBaTes;
— JI0CKa;
— KOMILIEKT y4eOHO-HArJISAHBIX TOCOOUiA;
— KOMIIJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;
— 33/1aHUA JUIS IPAKTUYECKUX U POBEPOYHBIX padoT;
— Ipo(eCCUOHANBHO OPUEHTUPOBAHHbBIE 33 JaHMUS;
— MarepHalbl dK3aMeHa.
B yueOHOM momeIneHny mperyCMOTPEHBI CIEAYIONINE TEXHUYECKUE CPEACTBA O0YUCHHUS:
— [IEPCOHAJIbHBIA KOMIIBIOTED C JIMIIEH3MOHHBIM IIPOTPAMMHBIM 00ECIICUEHUEM;
— IPOEKTOP C 3KPAHOM;
— KOJIOHKH.
Jns  peanmsanuu  paboueil mporpamMmbl y4eOHOTO TpeAMeTa MpeaycMOTpeHa OubnmoTeka u
YUTAIbHBIN 3aJ1 C BBIXOJIOM B ceTh IHTEpHET.

3.2. UupopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

1. Jns peanmuzaumu mnporpammbl OMOIMOTEUHBIH (OHI 00pa30BaTENbHOW OpraHU3aluu
JIOJDKEH HMMETh IeYaTHble W/MIM 3JIEKTPOHHBIE 00pa3oBaTeibHbIE W MH()OPMAIMOHHBIE PECYpCHI,
pEKOMEHOBaHHBIE IS MCIIOJIB30BaHUS B 00pa30BaTEILHOM IPOIIECCe, HE CTapIle 5 JeT ¢ MOMEHTa
U3JIaHUS.

2. PexoMeHyeMble TIEYaTHBIC M3JAHHS 110 peaan3aui o0Ieo0pa3oBaTeIbHOr0 YIeOHOTO
npeamMeTa nmpeaACTaBJICHbBI B METOAUYCCKUX PEKOMCHAAIMAX IO OPpraHu3aluu O6quHI/I5[.

3.2.1. OcHOBHBIE IEYATHBIE U3TAHUS

1. bammakoB, M.. Marematuka : yueOHUK AJi yUpeKIeHUH Hay. U cpell. mpod. oOpa3zoBaHUs
/ M.U. bammakoB. — Mocksa : 3marenbckuii IeHTp «Akamemus», 2013. — 256 c. - ISBN 978-5-
4468-0060-5.

2. bammakoB, M.1. Maremaruka : 3ajaqHuk : yue6. mocobue st 00pa3oBaT. yUpexaeHun

Hay. 1 cpel. mpod. obpazoBanus / M.U. bammakos. — MockBa : 3naTenbckuil LeHTp «AKageMus»,
2013. —416 c. — ISBN 978-5-7695-9798-5.

3.2.2. OcHOBHBIE YJIEKTPOHHBbIE U3IAHUSA
1. BaBpun, U. Y. Marematuka : yueOHuK u nipaktuky™m st CI1O / . U. baBpun. — 2-e u3 .,
nepepad. u gon. — Mocksa : M3gatensctBo FOpaiit, 2017. — 616 ¢. — (Cepus :
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[Mpodeccronanproe obpazoBanue). — URL : https://urait.ru/viewer/matematika-512163#page/1 —
Pexxum noctyma : 1o noanucke.

2. ®umunenko, O. B. MaTtematuka : yuebnoe nocodbue / O. B. ®ununenko. — Munck : PUIIO,
2019. — 269 c¢. — URL.: https://biblioclub.ru/index.php?page=book&id=600094 — Pexum mocryma:
10 TOJIITHCKE.

3.2.3. JlonoTHUTeIbHbIe HCTOYHHUKHU

1. boromosnos, H. B. Matemaruka : yueonuk uist ccy3os / H. B. boromonos, I1. U.
Camoiinenko. — 6-e u3z., crepeorun. — Mocksa : Jlpoda, 2009. — 395 ¢. — (Cepus : Cpennee
npodeccuonansHoe oopazoBanue). - ISBN 978-5-358-06590-1.


https://urait.ru/viewer/matematika-512163#page/1
https://biblioclub.ru/index.php?page=book&id=600094

KoHTpoJIb ¥ 0O1lleHKa pacKpBIBAIOTCS Yepe3 NPEAMETHBIE PE3YJIbTaThl, YCBOCHHBIC 3HAHUA U
nproOpeTeHHbIe 00YJaAIOIUMICS YMEHUS, HallPaBJICHHbIE HA (JOPMHUPOBAHUE OOIIUX KOMITETECHIIHH.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHUAOBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O ITPEJMETA

Oo0masn Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIETE€HIUSA

OK 01. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | Texymuit KOHTPOJIb B (hopMme:
Bribupats 1.6,1.7 — TEeCTUPOBAHHUE,
CIIOCOOBI P2, Temnr 2.1,2.2 IT-o/c — KeWc 3aJaHusd;
peuieHus 3a1a4 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, Temnur 5.1, 5.2 I1-o/c, 5.3, 5.4 I1- | _ KOHTPOJBHAS PaboTa;
NPUMEHHUTEIBHO K | 0/c, 5.5, 5.6, 5.7 Il-o/c, 5.8, 5.9, 5.10 | _ OLEHKA BEIOMHCHHS
Pa3TUYIHBIM IT-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II- [PAKTHYCCKHX 3a/IAHMA;
KOHTEKCTaM o/c, 5.15, 5.16,5.17 —  IPOEKIHAR IEATEIBLHOCTS:

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

P 7, Temu 7.1, 7.2, 7.3 IT-olc, 7.4, 7.5, ESTENBHOCTS

7.6 Il-o/c, 7.7 [IpomexxkyTouHas ;J.TTGCTaIII/ISI B

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, (bopye:

8.7 I1-0/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:
Hcnonws3zoBars 1.6,1.7 — TECTUPOBAHUE,;
COBpPEMEHHBIE P 2, Temsl 2.1, 2.2 I1-o/c —  Keiic 3agaHus;
cpencta noucka, | P 5, Temsr 5.1, 5.2 I1-o/c, 5.3, 54 II- | — YCTHBII OIPOC;
aHanu3a u o/c, 5.5, 5.6, 5.7 Tl-o/c, 5.8, 5.9, 5.10 | _  5cce, noxmamsl, pedepartsr
MHTEPIpPETALNU II-o/c, 5.11, 5.12 IT-o/c, 5.13, 5.14 I1I- | _ KOHTPOTBHAS PABGOTa;
uH(pOpMaIInH, | o/c, 5.15, 5.16,5.17 —  OLEHKA BHIIONHEHHS
uHpopmanmonnusl | P 7, Temsr 7.1, 7.2, 7.3 I1-o/c, 7.4, 7.5, NPAKTHYECKHX 3/IAHMHi;
e TexHosoruu qis | 7.6 IT-o/c, 7.7 . NPOEKTHAA NEATENHHOCTS;
BBITTOJTHEHUSA 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 ESITETBHOCTS.
npodeccuonans | P9, Temsr 9.1, 9.2, 9.3 [1-o0/c, 9.4, 9.5 TTpoMeKyTOUHas aTTECTALIS B
oit gesrensHocty | 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 IT-o/c, 14.6

OK 03. P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | Tekymuii KOHTPOJIb B hopMe:
[TnanupoBaTh u 16,17 — TECTUPOBAHMUE;
pean30BhIBATH P 3, Temnr 3.1, 3.2, 3.3, 3.4 II-o/c, 3.5 | — keiic 3amanusi;
CcOOCTBEHHOE IT-o/c, 3.6 TT-o/c —  yCTHBIIT OmIpoc;
npodeccuonaney | P 4, Temsr 4.1, 4.2 Tl-o/c, 4.3 TI-o/c, | _  scce, nokmamsl, pedeparss;
oe u JmuHocTtHOoe | 4.4 —  KOHTpONBHAS PabOTa;
pasBHTHE, P 5, Temwr 5.1, 5.2 IT-o/c, 5.3, 5.4 I1- | _ OLEHKA, BEIIONHEHNA
npexnpuHEMaren | o/c, 5.5, 5.6, 5.7 Il-o/c, 5.8, 5.9, 5.10 MPAKTHUECKIX 33 TAHMiA;
BCKYIO IT-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II- )
— TIPOEKTHAas JACSITEIbHOCTB;
eI TEILHOCTD B o/c, 5.15, 5.16, 5.17  HeCTENOBATENBCKAS
npodeccuonans | P 7, Temwr 7.1, 7.2, 7.3 I1-o/c, 7.4, 7.5,
. JEATEIbHOCTD.
Oii cepe, 7.61To/c, 7.7 [Ipomexxyrounas arrecranus B
HCIIOJIb30BaTh P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, bopwe:
3HAHHS 110 8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11 SK3AMCLL
¢brHaHCOBOM P9, Temn1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
rpaMOTHOCTH 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,
CUTYaIUAX 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 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:
O¢ddexTuBHO 1.6,1.7 — TECTHpPOBAHME;
B3aumojericteoBa | 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;
KOJUICKTUBE 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 1I-o/c, | _

4.4

P 5, Temur 5.1, 5.2 I1-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 JEATENBHOCTD;
HCCIEeA0BaTENbCKas
NeSITENIbHOCTD.

[TpomexxyTouHas arrectanus 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-o0/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, 144,
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, | Texymuii KOHTPOJIb B (hopMme:
OcyiecTBiIsITh 16,17 — TECTUPOBaHHUE;
YCTHYIO U P 5, Temnr 5.1, 5.2 H-O/C, 53,54 1I- | — keiic 3aJaHu;
MUCHBMEHHYIO 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 BBIIOMHEHHUS
S3BIKE 7.6 I-o/c, 7.7 NPaKTUYCCKUX 3a/IaHHiA;
Poccuiickoit P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, )
— TPOCKTHAs JEATCIbHOCTB;
denepanuu ¢ 8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11  HCCIIeNOBATENLCKAS
y4eToM P9, Tems1 9.1, 9.2, 9.3 IT-o0/c, 9.4, 9.5
ocobermocteit | P 10, Tems 10.1, 10.2 T-o/c, 10.3, | o o pHOCTE:
[TpoMexyTodHast aTTeCTAIHS B

COIIMAIBHOTO U 10.4 bopwe:
KYJBTYPHOI'O P 11, Temwr 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 I1-o/c, 14.6
OK 06. P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | Texymuiit KOHTPOJIb B popme:
[IposBnsate 1.6,1.7 — TECTUPOBAHME;
TpaXXJIaHCKOIIaTp P 5, TeMbl 51, 5.2 H-O/C, 53, 541I-| — KEUc 3aJ1aHU;
HOTHYECKYIO o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9, 5.10 | —  ycraprit onpoc;
HO3UIIUIO, IT-o/c, 5.11, 5.12 II-0/c, 5.13, 5.14 TI- | _  5cce, noxmamsl, pepepars;
JEMOHCTPHUPOBATh | o/c, 5.15,5.16, 5.17 —  KOHTpOMBHAS PaboTa;
0CO3HaAHHOE P 6, Tems! 6.1, 6.2 I1-o/c, 6.3, 6.4 —  OLEHKA BHIIONHEHAS
ITOBEJICHHUE Ha P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, NPAKTHYECKHX 3/IAHMUi;
OCHOBE 8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11 — NPOEKTHAA NEATENHHOCTS;
TPaIULIMOHHBIX 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,

Hncciaca0BaTCIbCKasa
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X IIEHHOCTEH, B
TOM YHCJIE C
Y4ETOM
rapMOHHU3AIUN
ME)KHAIIMOHAIbH
BIX 1
MEKPETUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSTh
CTaH1apThI
AHTUKOPPYIILIMOH
HOT'O ITOBEACHMS

12.10 IT-o/c, 12.11

P 13, Temnr 13.1, 13.2, 13.3, 13.4 II-
o/c, 13.5 I1l-o/c, 13.6

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

NESITEIbHOCTD.
[IpomexxyrouHas arrecrauus B

dhopwme:
9K3aMeH.

OK 07.
CopericTBOBaTH
COXPAHCHHIO
OKpY>Karolen
Cpeibl,
pecypcocOepexeH
U0, IPUMCHSATH
3HaHUs 00
U3MCHCHUU
KJIMMaTa,
TIPUHITUITBI
OEPEIKITUBOTO
IPOM3BOJICTBA,
3¢ PeKTUBHO
JIEWCTBOBAThH B
Ype3BhIYAITHBIX
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, Temn! 3.1, 3.2, 3.3, 3.4 I1-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 IT-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, Temn 7.1, 7.2, 7.3 I1-0/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:
TECTHPOBAHUE;

— KeWc 3amaHusd;

— YCTHBIH OIpoC;

— acce, J0KJIabl, pedeparsr;

— KOHTpOJIbHas padoTa;

—  OILICHKA BBINIOJIHEHUS
NPaKTUYECKUX 3a/laHuii;

— IIPOEKTHAas JeATEeIIbHOCTB;

— HCCIIeJIOBAaTEIbCKas
JeSITeTbHOCTb.

[IpomexxyTouHas arTecTanus B

dopme:

9K3aMEH.

(IT-o/c)* - mpodeccnoHaTbHO-OPUEHTUPOBAHHOE CO/ICPIKAHUE.




