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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 23.03.01 TexHOOrnMsa TPaAHCNOPTHLIX MPOLLECCOB

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT, oou., KaHA4. ned. HaykK MoanncaHo npocton 30 XakoHoBa NpnHa MaroMeToBHa
23.04.2026
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:
MaTeMaTuKN, PU3NKM N CUCTEMHOIO aHaIn3a

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

23.04.2026 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
23.04.2026
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
07.05.2026 MoanucaHo npocton 3l Tka4vyeBa AHa CepreeBHa
07.05.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHue nonpasneneHMﬂ)
07.05.2026 MoanncaHo npocTton 30 N. 5. bepbepbsaH
07.05.2026
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

LLenssMM 0CBOEHUA ANCLUUMINHBI «MaTeMaTuKa» ABNSIOTCA POPMUPOBAHNE JIMYHOCTU CTYLEHTOB,
pa3BUTME NX UHTEJINIEKTA U CNOCOBHOCTEN K JIOrMYECKOMY U aJIfTOPUTMUYECKOMY MbILLUIEHWIO,
o6y4yeHne OCHOBHbLIM MaTEMAaTUYECKUM MOHATUSAM U METO4aM MaTEMAaTUYECKOro aHan3a,
aHaIMTUYECKON U AnddepeHLInanbHON reoMeTpun, 31eMEHTOB TOMOJIOMMA; OCHOBHbIX
anrebpanyecknx CTPYKTYpP, BEKTOPHbIX NPOCTPAHCTB, JIMHENHbIX 0TOOparkeHni, Teopun
BEPOSATHOCTEN N MaTEMaTUYECKON CTaTUCTUKKN, SNIEMEHTOB TEOPUN HAaZEXHOCTMW.

OncumnnanHa aBnsaeTcs 04HON U3 BaXXHENLLMX TEOPETUYECKNX U NPUKSIALHbIX MaTeMaTUYeCKMNX
OVNCUUNINH, onpenenstowmnx yposeHb NpodeccnoHaibHOM NOArOTOBKM COBPEMEHHOMO UHXXEHEpPa.

Lenb npenofaBaHmnsa NpUKNaaHbIX pa3fesioB ANCUMMINHBI COCTOUT B TOM, YTObObI, NCMOb3YS
TEOPUO N METOAbl HAYYHOrO MO3HAHUS OBNAAETb OCHOBHLIMU MOHATUSMU, ONPeneneHUnsIMN 1
MeTo4aMu TEOPUN BEPOSTHOCTEN U MAaTEMATUYECKON CTAaTUCTUKK, HEOBXOAUMBIMU AJ151 peLUEHUS
3apa4; 0by4ynTb CTYAEHTOB MaTEMAaTUYECKMM MeTOAaM MPUHSATUS pelleHnid, HeobXxoAnuMbIM Npu
peLlleHnn 3aay oNTUMU3aLLIUKN, BO3HMKAIOLWMX BO BCeX 061aCTAX YeloBeYEeCKON AesiTeNbHOCTH.

MpenogaBaHne AUCLUMINHBLI COCTOUT B TOM, YTOObI Ha NpUMepax MaTeMaTUYECKUX MOHATUI U
MeTO/0B NPOAEMOHCTPUPOBATL CYLLIHOCTbL HAYYHOro NoAX0Aa, Cneunduky MaTeMaTuKn 1 eé pob
KaK crnocob nosHaHusa Mupa, o6 HOCTN €€ MOHATUIN 1 NPeACTaBAEHUN B PELIEHNN BOSHUKAIOLWMX
npo6nem. Mpu 3TOM peLLaloTCsa cienylolne 3apadum:

- PacKpbITb POJIb N 3HAYEHME MaTEMATUYECKUX METOA0B UCCAeN0BaHNA NMPU pelleHn 3ana4
NOCTPOEHME CTPYKTYPbl UX B3aMMOCBS3€EN, BbisiBJIEHNE NMPUOPUTETOB peLleHns 3afay C y4€ToM
HPABCTBEHHbIX ACMEKTOB AEATENbHOCTY;

- 03HAKOMUTb C OCHOBHbIMU MOHATUAMU N METOAAMMN KIaCCNYECKON 1 cospemeHHoM MaTeMaTUukKu,

- HAYHYUTb CTYAEHTOB NMPUMEHATb METOAbl MaTEMAaTUYECKOI0 aHa/nm3a And nocTtpoeHms
MaTeMaTU4YeCKnx mogenemn pPeasibHbIX MpoueccoB U ABNIEHUN;

- PACKpbITb POJIb N 3HAYEHNE BEPOATHOCTHO-CTaTUCTUYECKMX METO40B NCC/Ie0BaHUA NMPU peLleHnmn
npogeccnoHabHbIX Npobsem.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OuncumnnnHa «MaTemaTnka» oTHoCcuUTCA K 6a3zoBon YacTu unkny (b.1) yuebHoro nnaHa
HanpaBJieHNa «TexHO0rna TPAHCMOPTHLIX NPOLLECCOB>.

«MaTeMaTunka» obecnedymBaeT MaTEMAaTUYECKYIO NOArOTOBKY BakanaBpoB u Heobxognma Ans
0CBOEHNSA y4eOHOM NPorpamMMbl TaKUX ONCLUUMJINH KaK «TeopeTuyeckas n npukiagHas MexaHuka»,
«INeKTpoTexHUKa», «MeTponorns, KBanmmeTpus 1 cTaHgapTmMlauna», «0bwas Teopus
n3mepeHunn», «CneymanbHble pa3genbl MaTeMaTUKN» N gp.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe

(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTasasome,

ocyullecTBndeT AeKOMMNO3NLNIO 3aa4qyn

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,

HeoﬁXO,D.VIMyIO ANna peweHna rMoCTaBJIEHHOM 3afa4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapuaHThbl PeLLleHns 3aga4n,

oLleHunBasa X JOCTOUHCTBA U HEAOCTATKU

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE CY)XAEHUS N OLeHKU. OTAnYaeT hakTbl OT
MHEHWI, MHTEepNpeTaunn, OLEHOK U T.4. B PaCCYy)XAEHUAX
OPYruX YHYaCTHUKOB OEATENbHOCTMU

YK-1.5 OnpepenseT n oueHMBaeT NOC/IeACTBUSA BO3MOXHbIX

peLueHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTPONA Bupabl 3aHATUN UToro 3.e.
(KkonuyecTBO) Yyacos
3K 3a KoHTp Jlexk Mp CcPn KPAT (KoHTpoO CP
nb
Kypcl [Cem.1 1 34 34 0.25 39.75 108 3
Kypcl [Cem.2 |1 1 34 34 0.35 35.65 40 144 4

O6bem gncumnnanHel n Buabl y4ebHom paboTbl Mo 3a04HON hopme 0byHeHus.

®DopMbl KOHTpONA Bupabl 3aHATUM WUtoro 3.e.
(konuyecTBoO) Yyacos
3K 3a KoHTp Jlexk Mp KPAT | KoHTpoO CcP
Jb
Kypc 1 Cem. 1 1 8 8 0.25 3.75 88 108
Kypc 1 Cem. 2 1 1 8 8 0.35 8.65 119 144
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 Ponb MaTemMaTuKKM B Hayke. JInHenHasa aarebpa 1-3 6 4 6 KOHTpoJIbHasA paboTta
1 BekTopHas anrebpa 4-5 4 4 6 61mu-onpoc
1 AHannMTnyeckas reomeTpmusa Ha NJIOCKOCTHU 6-7 4 6 6 6mu-onpoc
1 AHannTn4yeckas reomeTpus B NpoCcTpaH-CTBe 8-10 6 6 6 TecTupoBaHue
1 SIeMEeHTbl TEOPUU MHOXXECTB 11-13 6 6 6 obcyxaeHne [0oKN1afoB
1 KoMnnekcHble Yncna 14-15 4 4 6 61mu-onpoc
1 D/IeMeHTbl MaTeMaTUYeCKOW JI0T KK 16-17 4 4 0,25 3,75 KOHTpoJsibHasA paboTta
1 MpomMexxyTo4yHasa aTTecTayms 3AYET
2 Mpepensl 1-3 4 4 6 KOHTposibHas paboTa
2 MNMpon3sogHasa n e€ NpuaoXKeHns 4-5 4 4 6 KOHTpoJIbHasA paboTta
2 OudepeHuran n ero npuMeHeHue 6-7 6 6 6 61mu-onpoc
2 HeonpepeneHHbl nHTErpan 8-10 6 6 6 TecTupoBaHmne
2 OnpefesieHHbI MHTEerpaJa 1 ero NpuioXKeHus 11-13 6 6 6 KOHTpoJIbHasA paboTta
2 Mpon3BoaHas PYHKLNUN HECKOJIbKUX MepeMeHHbIX 14-15 4 4 6 KOHTpOJsibHasi paboTa
2 OvddepeHumanbHble ypaBHEHUs 16-17 4 4 4 KOHTposibHas paboTa
2 MpomMexxyTo4yHasa aTTecTayms 0,35 35,65 9K3AMEH
UTOro: 68 68 0.25 0.35 35.65 | 79.75

5.2. CTpyKTypa OUCUNNINHbBI 415 3a04HoN hopMbl 0byveHuns.

Cem Paspen pucumnsivHbl Bupabl yuebHo paboThbl, BK/AIOYaA CaAaMOCTOATEJIbHYIO paboTy u
TPYAOeMKOCTb (B 4acax)
Jlexk Jla6 ne cPn KPAT |[KoHTpoO cP C3
b

1 2 4 5 6 7 8 9 10 11
1 Posb MaTeMaTuKKM B Hayke. JInHenHasa anrebpa 1 1 14
1 BekTopHas anrebpa 1 1 14
1 AHannTMYeCcKas reoMeTpusi Ha NJI0OCKOCTH 2 1 12
1 AHaMTUYeCcKas reoMeTpus B NPOCTpaH-CTBE 1 1 12
1 DN1eMEeHTbl TEOPUM MHOXXECTB 1 1 12
1 KomniekcHble Yuciaa 1 1 12
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Cem

Paspen pucumniivHbl

Bupabl yuebOHOM paboTbl, BKNIOYasaA caMoCToATEsIbHYIO paboTy n

TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
1 SneMeHTbl MaTeMaTUYeCKON JIOr KK 1 2 12
1 MpomMexxyToYyHasa aTTecTaums
2 Mpepesbl 1 1 18
2 Mpon3sogHas 1 eé NpuIoXXKeHns 1 1 18
2 OvddepeHLuman n ero npuMmeHeHune 1 1 18
2 HeonpeneneHHbIn MHTErpasn 1 1 16
2 OnpefeneHHbIi UHTErpasa 1 ero NPUIoXXKeHns 1 1 16
2 MponsBogHas PYHKLNN HECKOJIbKMX MepeMEeHHbIX 2 2 16
2 O depeHumranbHble ypaBHEHUA 1 1 17
2 MpomMexxyTo4yHasa aTTecTayums 0,6 12,4
NTOrro: 16 16 0.6 12.4 207
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5.4. Copep>xaHue pa3gesnoB gucumnauHbl (Moayna) «MaTtemaTtuka», obpasoBaTesibHble TEXHOJIOTUM

JIEKLIMOHHBIN KypC

BekTopbl. ba3suc. Onepauun

YK-1.4; YK-1.5;

N TeopeMbl BEK-TOPHOM

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 Ponb maTemaTukun B Hayke. |6 Ocoboe mecTo MaTeMaTuky |YK-1.1; YK-1.2; YK-1.3; 3HaTb: OCHOBHbIE NOHATUA | Jlekumna OHNANH KypcC
NnHenHasn anrebpa B CUCTeMe HayK. Posb YK-1.4; YK-1.5; MU MeToAbl aHanns3a, «JInHeHasa anrebpa n

MaTeMaTuKKn B cucTemaTmsaumm n aHannTuyeckas
eCTeCTBEHHOHa-Y4YHbIX, 0606LeHNsa Hay4HOM reomeTpusa»
WHXXEHEePHO-TEXHUYECKNX 1 nHpopMaL M, OCHOBHbIe
ryma-HUTapHbIX NMOHATUS N TEOpeMbI
nccneposaHuax. Mogenn MaTpU4YHOW anrebpbl n
OS5 N3yyveHus Teopun onpepennTenen n-
OKpy>KatoLien Oro nopsafka; OCHOBHble
OEeNCTBUTENIbHOCTU. pe3ysibTaTbl TEOPUN CUCTEM
MaTeMaTuka Kak MOLLHOe JINHENHbIX anrebpanyecknx
CpPeAcTBO pelleHns ypaBHeHUI; YMeTb:
NpUKNaAHbIX 3af4a4y n NPUMEHATb Hay4Hble
yHUBEpPCasbHbIA A3bIK TEPMUHbI, HOPMYINPOBaTb
HayKW, a TakXXe 31eMeHT Lesn Hay4Horo
oben KynbTypbl. MaTpuubl nccnenoBaHus,
N OEeNCTBUS C HAMMN. aHan3npoBaTb U
CnMMeT-puyHas, 06061WaTbh Hay4YHYyO
OuaroHanbHas, eanHNYHas nHhopMaLmio, BbINONHATL
MaTpu-Ubl. OpTOroHanbHas onepauun Hag MaTpulamu,
MaTpuua. ObpaTHasn BbIYUCIATbL PaHI MaTpULLbI,
MaTpuua. obpaTHylo MaTpuLy,
OpTOroHaNbHOCTb, onpegenuTenn n-oro
Onpepenntenn BTO-poro u nopsaka; NpUMeHATb Ha
TpeTbero NnOpsiaKoB. npakTuKe MeToAbl 1
Onpepenntenu n-ro npuembl peLleHns CMcTem
nopsaka. Anrebpanyeckune JIMHENHbIX anrebpanyecknx
LOMOJIHEe-HUS N MUHOPBI. ypaBHeHul; BnageTsb:
BblyncneHne onpepennte- KY/IbTYpOI NOCTaHOBKM,
el pasnoXXeHneM no aHanun3a n peleHns 3anad,
cTonbuy nam no cTpoke. Tpebylowmx ans cBoero
CucTeMbl NIMHENHbIX peleHns NCnoab30BaHns
anrebpanyeckmx MaTeMaTU4YeCcKMx NoAx0on0B
ypaBHeHui. Teopema M MEeTooB.
KpoHekepa - Ka-nennm o
COBMECTHOCTUN CUCTEMBI.
MeToabl peleHns CUCTeMbI
JINHENHbIX anrebpanyecknx
ypPaBHEHUN.

1 BekTopHas anrebpa 4 [HekapToBbl KOOPAUHATHI. YK-1.1; YK-1.2; YK-1.3; 3HaTb: OCHOBHbIE NOHATUA | Jlekumsa OHNanH Kypc

«JInHeHasa anrebpa n
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
Haph BekTOopamu. CKanspHoe anrebpebl; YmMeTb: aHannTuyeckas
npovssepeHve. nvHa BbIMOJIHATbL OMepaunn Hag |reomeTpus»
BEKTOpa, yrosa mexnagy BEeKTopa-Mu;
OBYMS BEKTOPaMMU. yCTaHaBAMBaTb JIMHENHYO
JInHEeHble BEKTOPHbIE 3aBMCUMOCTb 1"
npocTpaHcTBa. JInHenHas HEe3aBUCUMOCTb BEKTOpPOB;
3aBMCUMOCTb N NIMHENnHas rnepexoanTb K HOBOMY
HEe3aBMCUMOCTb CUCTEMbI 6a3ucy. Bnapetb:
BEK-TOPOB. HaBblKaMUN OCBOEHMSA
Mpeobpa3zoBaHue 6onbworo obvema
KoopAMHaT BeKTopa npu MHopMaunm n pelueHns
nepexopne K HoBoMy 6asucy. CJIOXHbIX U HECTaHOapPTHbIX
3ajau.
AHanuntuyeckas reomeTpusa |4 MpaAmMas n NnocKocThb, YK-1.1; YK-1.2; YK-1.3; 3HaTb: pa3nnyHble opMbl | Jlekumsa OHNanH Kypc
Ha NJI0OCKOCTH rMnepnsaockocTb. MNMpsamas YK-1.4; YK-1.5; 3anncy ypaBHeHUn NpsamblX | «JlnHenHas anrebpa n
Ha NA10CKoCTU. PaccToaHme Ha NJOCKOCTM ” B aHannTuyeckas
OT TOYKM A0 NpsiMON. Yron NPOCTPaHCTBe, YpaBHEHUN |reomeTpusa»
Mexay npsMbIMn. Yron NJIOCKOCTEN, ypaBHEHWUI
MeXxay nJocKoCcTaMu. Yron KPUBbIX N MOBEPXHOCTEN
Mexay npsamMon n BTOPOro nopsigka. YMeTb:
MJoCcKoCTbio. KpuBble HaxoAuTb Yrona mexnay
BTOPOro nopsaaka: NMPAMbIMU, NMJIOCKOCTAMMU,
OKPY>XHOCTb, 3/7IMNC, NPSIMON 1 NNOCKOCTbIO;
runepbona, napabona obLee ypaBHeHMe KpUBOWA
BTOPOro nopsfka npueo-
ONTb K KAHOHNYECKOoN
¢dopme. BnageTb: BnageTb
KY/IbTYPOW MbILWNEHUNS,
CNoCcobHOCTbIO K
o6o6bLeHunto, aHannsy, BoC-
MPUATKIO NHGOPMaLIUN,
nMocTaHOBKe Lienun n Bbibopy
nyTen ee OOCTUMIKEHUS.
AHannTu4yeckas reomeTpusa |6 OCHOBHbIE NOHATUSA. YK-1.1; YK-1.2; YK-1.3; 3HaTb: KJtOYeBble NOHATUA | Jlekumnsa OHNaNH Kypc

B NPOCTPaHCTBE

YpaBHeHns Npsa-mMon n
MJIOCKOCTU B NPOCTPaHCTBeE.
OCHOB-Hble 3aja4n.
LUunnunHppuyeckre noBepxHo-
cTun. NoBepxHOCTH
BpalleHuns. KoHn4yeckme
MOBEPXHOCTMU.
KaHoHn4yeckne ypaBHeHUs
MOBEPXHOCTEN BTOPOro
nopsigka.

YK-1.4; YK-1.5;

N ypaBHEHUA NpsMon n
NJIOCKOCTW B MPOCTPaHCTBE;
hOop-MyJibl HAXOXKAEHUSA
yrna mexay npsambiMu n
NJ0CKOCTSAMN B
NPOCTPaHCTBE, PAacCTOAHUA
OT TOYKW A0 NJIOCKOCTH,
yCc/ioBUE NPUHAOIEXXHO-CTU
NPSIMON MJI0CKOCTH,
ypaBHeHUs NoBepx-HOCTen
BTOPOro nopsgka. YmMeTb:
HaxoAUTb yribl MeXAy
NPSAMbIMU, NAOCKOCTAMU,
NPAMON 1 MNJIOCKOCTN B NPO-

«JlnHenHas anrebpa un
aHanMTu4yeckas
reomMeTpua»
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

CTPaHCTBe, peLwaTb 3aj4a4n
Ha COCTaBJ/IEHNE ypaBHEHUN
NMOBEPXHOCTEN N X
nccnepnosaHne. BnapeTs:
BNlafleTb KybTypown
MbILINEHNSA, CNOCOBHOCThIO
K 0606LwweHunto, aHannsy,
BOC-MPUATUIO NHPOPMaLN,
nocTaHOBKe Lenu n Bbibopy
nyTeN ee OOCTVIXKEHUS.

SneMeHTbl Teopun
MHOXXEeCTB

MoHaTHe MHOXecTBa. Buabl
MHOXecTB. Criocobbl
3aaHnNA MHOXEeCTB.
YucrioBble MHOXeECTBa.
Yucnosble NPOMEXXYTKN.
MNon-mMmHoXecTBa. Kpyrun
dinnepa - BeHHa. bynu-aH.
YHuBepcanbHoe
MHO>XeCTBO. OTHOLLEeHNA
MeXAYy MHOXXeCTBaMu.
MNepecevyeHne MHOXXeCTB.
Ob6beanHeHne MHOXeCTB.
Pa3HOCTb MHOXeCTB.
JononHeHune K
noaMHoXxecTBy. [MoHATHe M-
Ku. NekapToBO
npovnsseneHue.
CooTBeTCcTBUA. Buabl
cooTBeTCTBUN. Fpad 1
rpadmk COOTBETCTBMS.
BMHapHble OTHOLLEHUS.
Buabl oTHOWEHWN.
CBoncTBa BMHapHbIX
oTHoweHun. OTobparkeHns.
Bnabl oTobparkeHui.

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: OCHOBHbIE MOHATUSA
TEeopun MHOXXeCTB,
cnocobbl 3apaHuna
MHO>XeCTB, CBONCTBA
OMHapHbIX OTHOLLEHUA.
YmeTb: nszobpaxatb
OTHOLLEHUSA MeXxay
MHO>XeCTBaMW Ha Kpyrax
dnnepa-BeHHa,
onpenensaTb CBONCTBA
OMHapHbIX OTHOLLEHUA.
BnapeTsb:
O0EeMOHCTPUpOBaTb
CNocobHOCTb K aHanu3y, B
TOM YuUcne ymeHue
JIOFNYeCKN CTPOUTL
OTHOLLEHUS N CBA3N Mexay
pa3nYHbIMN OO bEKTAMU.

, Nekuuns-6ecena

KoMnnekcHble Yynucna

OCHOBHbIe MNOHATUSA.
[eomeTpunyeckoe
n3obpaxeHune
KOMMJIEKCHbIX Yucen.
®dopMbl 3anucun
KOMIMJIEKCHbIX Yncen.
CnoXeHne KOMMIeKCHbIX
yncen. BeliumTtaHue
KOMIMJIEKCHbIX Yuncen.
YMHOXeHne KOMMAEKCHbIX
yncen. leneHune
KOMIMJIEKCHbIX Yuncen.
N3BneyeHne KopHen 13

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: OCHOBHbIE MOHATUSA
TEopun KOMMJIEKCHbIX
yncesn. YMeTb: nepexoanTb
K anrebpaunyeckon,
reoMeTpu4eckoe,
rnokasaTesibHou hopMax
KOMMJIEKCHbIX Yncen n
coBepLUaTb onepauum Hag
HUMW. BnageTsb:
L0EMOHCTPUPOBaTb
CrocobHOCTb K
reoMeTpun4eckom
nHTepnpeTaumm

, Nekuuns-becena
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

KOMMJIEKCHbIX Yucen. KOMIMJIEKCHbIX YNCES, B TOM
4yncne ymeHme noruveckun
CTPOUTb OTHOLUEHUSA U
CBSA3M MeXAYy pa3/InyHbIMK
dopmamMun

DNEeMEeHThbI BbiCcKa3biBaHUSA. YK-1.1; YK-1.2; YK-1.3; 3HaTb: ornyeckue , Nekumns-becena

MaTeMaTU4YeCKON JIOrNKKN

Jlornyeckme onepaumn Hag,
BbICKa3bIBaHNAMMN. 3aKOHbI
MaTeMaTU4eCKoW JIornKu.
OnckpeTHble 06beKThbl U
CTPYKTYpbl B MaTeMaTuKe.
MeTon MaTeMaTuyeCcKown
WHAYKLUW. BUHapHble 1 n-
apHble OTHOLUEHUS.
Heobxoaunmble n
[O0CTaTOYHbIE YCIIOBUS.
Norunyeckune (6ynesbl)
nepemMmeHHble. Anrebpa
JNIOrKK, YHKLUKW anrebpsbl
noruku (bynesa anrebpa,
6yneBbl pyHKLMN).
ON3BbIOHKTUBHBIE U
KOHBIOHKTUBHbIE
HOpMaJibHble hOPMbI.
MuHMun3aums 6ynesbix
PYyHKLNN

YK-1.4; YK-1.5;

onepauuun, Tabanubl
WCTUHHOCTHbIX 3HA4YE€HUN,
3aKOHbl MaTeMaTN4YeCKOMn
Nornku, GyHKUMM anrebpbl
NOrnNKn. YMeTb:
[OKa3blBaTb METOA0M
MaTeMaTun4eckomn
VHAOYKUWW; nccnenoBaTtb
OTHOLUEHWS; COCTaBNATb
COH®, CKHO;
MUHUMN3NPOBaTb PYHKLNN;
YyMeTb JIOFNYeCKU BEPHO,
apryMeHTUpPOBaHO U SICHO
CTPOUTb YCTHYIO 1
MUCbMEHHYIO peyb.
BnapeTtb: npegMeTHbIM
A3bIKOM MaTEMaTUKU U
HaBblKaMu rpamMoTHOro
peLueHns 3agay n
npeacTaBsieHns
MoJly4eHHbIX pe3ybTaToB

Mpenen n HenpepbIBHOCTb
PYHKLNN

Yucnosble
nocsiefoBaTesibHOCTU.
Mpepnen yncnoson
nocaenoBaTesibHOCTU.
Kputepuin Kowwn
CXOAMMOCTW YNCNOBOW
nocaenoBaTesibHOCTU.
Mpenen yHKUNU B TOYKE U
Ha 6eckoHe4YHOCTW.
beckoHe4yHO Manbie n
6eckoHe4Ho 6onbLune
PYHKUNKN. 3aMeYvaTesibHble
npepensl. HenpepbiBHOCTb
PYHKLUN B TOYKeE.
JlokanbHble cBONCTBa
HenpepbIBHbIX QYHKLNNA.
CeoncTBa PyHKLMA,
HernpepbIBHbIX Ha OTpe3Ke:
OrPaHMYE€HHOCTD,
cyluiecTBOBaHMe
HavMeHbLlero n

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: onpepeneHue
npegesna 4YncaoBon
rnocnenoBaTesIbHOCTU n
YHKLMW, CBONCTBA
rnpenesos, 3aMe4vaTesibHble
npegenbl; onpeeneHve
GYHKUNW, HENPEPLIBHON B
TOYKe, ee CBONCTBA. YMeTh:
BbIYNCNATL npeaesbl
rnocrnenoBaTeNbHOCTEN K
DYHKUNN; pacKpbiBaTb
HeonpeaeneHHoCTH;
KJ1acCnpnUnMpoBaTb TOYKN
pa3pbiBa; BnageTtb:
npeaMeTHbIM 3bIKOM
MaTeMaTuKN N HaBblKaMun
rPamMoOTHOro peweHns
3ajay u npepcrasneHns
MOJSIyYEeHHbIX Pe3ybTaToB.

Nekuns OHNanH Kypc
«MaTeMaTnyecknnm aHanms»
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

HanbonblUero 3Ha4YeHun,
MPOMEXYTOYHbIE 3HAYEHUNS.

MpounsBoaHas n ee
npnMmeHeHmne

3agauu, npusoasLmne K
NOHATMIO MPON3BOAHON.
OnpepeneHune
NpPon3BOAHON. PU3NYHECKNN
N MexXaHW4yecKnin CMbICn
npov3sogHon. CeA3b
MeXXy HerpepbIBHOCTbIO U
AnddepeHUnpyemMocTbio.
Mpasuna
onddepeHumpoBaHums.
Mpon3BoaHbIE OCHOBHbIX
3/1eMEeHTapHbIX MYHKLNNA.
Mpown3BogHasn CNIOXKHON 1
obpaTHOMN pyHKLMIA.
JNlorapungpmMmuyeckoe
aonddepeHumposaHme.
OnddepeHumposaHne
CTeneHHo-NokasaTesIbHOWn
PYHKLNN.
OnddepeHumposaHne
HEeABHbIX (PYHKLWNNA.
OndpdepeHumposaHmne
napamMeTpuyeckn 3agaHHoON
dyHKUMRA. Npon3BoaHbIE
BbICLLUNX NMOPALKOB.
dopmyna Tewnnopa ¢
OCTaTOYHbIM YJIEHOM B
dopme JlarpaHika.
Pa3noxeHne 0CHOBHbIX
3N1eMeHTapHbIX MYHKUNUA NO
topmyne Tennopa,
npuMmeHeHwe ans
NPUBVIKEHHbIX
BblYNCEHUA. TOYKN
3KCTpeMyMa PyHKLUUN,
Teopema dPepma 0
HeobxoAMMOM yCnoBun
3KCTpeMyMa. [locTaTo4YHble
yCJI0BUSA 3KCTPEMyMa.
Haunbonbluee n
HanMeHbllee 3HavYeHne
PyHKUUN. Teopembl 1
dopmynbl Ponnsg,
NarpaHxa, Koww. Mpasuno
NonwuTtansa. Ycnosus
MOHOTOHHOCTM.

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: onpefeneHne
npon3BoAHoON, ee
reoMeTpuYecKnn n
hN3NYECKNN CMbICT;
Tabnn4yHble Npon3BoaHbIe,
npasunia
aonddepeHumpoBaHns;
npaBuJo BbIHUCNEHNSA
NPON3BOAHON CJI0XKHON
MYHKUUK; onpefeneHne
3KCTpeMyMa PyHKLUUN,
BbINYKJI0M PyHKL MW, TOYEK
nepernba, acMMnTOT.
YMeTb: BbIHMCNATb
NPOV3BOAHbIE C/IOXKHbIX
YyHKLNA, NPOM3BOAHbIE
BbICLUNX NMOPAAKOB;
HaxXO0ANTb 3KCTPEMYMbI U
TOYKWN neperunba;
NPoOBOAUTbL UCCNefoBaHne
PYHKLNU C MOMOLLbIO
NMPON3BOAHbLIX U CTPOUTbL NX
rpadukn. Bnagets:
npegMeTHbIM A3bIKOM
MaTeMaTUKN N HaBblkamMu
rPaMOTHOrO peLueHns
3ajady v npeacTaBsieHns
NoJly4eHHbIX pe3y/ibTaToB

Nekuns OHNanH Kypc
«MaTeMaTnyecknnm aHanms»
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

BbINyKknocTb. TOYkNM
nepernba. ACUMNTOTbI.
WNccnepoBaHmne yHKLMN C
MOMOLLLbIO MPON3BOAHON 1
MOCTPOEHME X rPadPnKOB.

OndpdepeHumran n ero
npumMmeHeHue

MoHaTue anddepeHymnana
GyHKUMKN. F[eoMeTpuyeckmnin
CcMbICn gudpdepeHurana.
OCHOBHble TeopeMsbl 0
onddepeHunanax.
Tabnuua
ondgepeHunanos.
MpumeHeHne
onddepeHumrana K
npUBAVIKEHHBIM
BblHMCNEHNSAM.
OupdepeHumrans BbICLLINX
nopsaKoBs

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: onpegeneHne
onddepeHumana gyHKLumN,
ero CBONCTBa;
onpegeneHue
AnddepeHLanos BbICLLINX
nopsiakos; Tabnuuy
ondgepeHumanos YMeTb:
BbIYUCNATb
onddepeHumansl;
HaxoAuTb NpubANKEeHHbIe
3Ha4YeHnsa ¢ NOMOLLbIO
anddepeHunanos
BnageTb: npeaMeTHbIM
A3bIKOM MaTeMaTUKN 1
HaBblkaMW FPaMOTHOI O
pelleHns 3aga4y u
npencTaBneHuns
NnoJly4eHHbIX pe3y/ibTaToB

, Nekumns-becena

HeonpegneneHHblIi
UHTerpan

MNMoHsATMe HeonpepesieHHOro
mHTerpana. CBoncTBa
HeornpenesieHHoro
nHTerpana. Tabnumua
OCHOBHbIX
HeonpeaeneHHbIX
nHTerpanos. MeToAbl
WHTErpupoBaHuns
WHTerpmnposaHue
pauMoHanbHbIX MYHKLNNA.
WNHTerpmnposaHue
TPUrOHOMETPUYECKNX
GYHKUNA. IHTerpupoBaHue
NppaumoHanbHbIX PYHKLWA

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: NoOHATHNE
nepsoobpa3Hon, CBONCTBaA
WHTerpupoBaHus, Tabanuy
WHTerpanos, METOAbI
WHTErpupoBaHus. YMeTb:
NMPUMEHSTb MOJIyYeHHble
3HaHWA ons
WHTErpupoBaHuns
pa3/INYyHbIMK MeToAaMu,
0N HAXoXX4eHus
WHTerpanos. Bnagetsb:
MeTofaMu aHann3a, B TOM
4ncie ymeHme norn4ecku
CTPOUTb OTHOLLEHUA 1
CBA3M Mexay obbekTamu.

Nekuns OHNanH Kypc
«MaTeMaTnyecknnm aHanms»

OnpefeneHHbI nHTerpan u
ero npuIoXKeHus

MoHsATMe onpeneneHHoro
mHTerpana. OCHOBHblE
CBOWCTBA. BblyncneHus
onpeneneHHoro

MHTerpana
[eomeTpuyeckume n
husnveckne nNpuoKeHns
onpeaeneHHoro
nHTerpana. Mpubnan>xxeHHoe
BblYMCNeHne

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: NOHATHNE
onpeneneHHoro
MHTerpana, CBOMCTBa
onpeneneHHoro
MHTerpana, Tabnmuy
MHTerpanos, Gopmysy
HbloToHa - JlenbHuua
MeToAbl UHTErpMpoBaHUs.
YMeTb: MpUMeHATb
rnoJsly4yeHHble 3HaHUa 4N

Nekuns OHNanH Kypc
«MaTeMaTnyecknnm aHanms»
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
onpepnesneHHoro MHTEerpnpoBaHus
VHTerpana. pas3/in4HbLIMU MeTofaMu,

D15 HAX0XKAeHUs
WHTerpasos. BnageTsb:
MeToAaMu aHanm3a, B TOM
4yncae yMeHune Iornyecku
CTPOUTb OTHOLLEHUS U
CBA3M Mexay obbekTamu,
HaBblKaMW rPaMoOTHOr o
pelueHns 3ajay

MpovzBoaHas MyHKUUN
HECKOJIbKMX MepeMeHHbIX

OCHOBHbIe NOHATUSA
PyHKLUUN ABYX
nepemeHHbIx. Mpepen n
HenpepbIBHOCTb MYHKLNMN
OBYX NepeMeHHbIX.
[MponssoaHble n
anddepeHumnansl PyHKUUN
HECKOJIbKNX NepeMeHHbIX.
YacTHble Npon3BoAHbIE N
AonddepeHumansl Nepsoro
nopsiaka. YacTtHele
npon3BoAHbIE N
AnddepeHLmansl BbICLLINX
nopsiakos. MNponssogHas
CNOXHOM PyHKUMKW. MNonHas
npon3soAHas.
MpounssogHasa no
HanpaB/IeHWIO U FrpagneHT.
KacaTenbHas njaockocTb 1
HOpMaJlb K MOBEPXHOCTMW.
IKCTPEMYM (hyHKLMN ABYX
nepeMeHHbIX.
Heobxoanmble n
[OCTaTO4YHble YCI0BUA
akcTpemyma. Hanbonbluee
N HanMeHbLUee 3Ha4YeHuns
(YHKLNN B 3aMKHYTON
obnacTu.

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: OCHOBHbIE MOHATUS,
TeopeMbl TEOPUN PYyHKLMN
HECKOJIbKNX NepeMEHHbIX.
YMeTb: HaX0ANTb YaCTHble
Mpou3BOAHbIE 1-r0 U 2-ro
NOpsSiAKOB, CMELLUaHHbIe
YaCTHbIE NMPOU3BOAHbIE,
3KCTpPeMyM YHKLNWN.
BnapeTb: HaBblkaMu
OfnncaHusa 3aBMCUMOCTER,
CYLLLeCTBYIOLWNX B NpupoLe,
C nomoLubio Teopun OHIM

Nekuunsa OHnanH Kypc
«MaTeMaTn4eckun aHanms»

OunddepeHunanbHble
ypaBHeHuns

Obwune ceegeHns o
onddepeHumanbHbIX
ypaBHeHusax. 1Y nepsoro
nopsiaka. YpaBHeHus C
pa3sgenaiowmmMmcs
nepeMeHHbIMU.
OpHopogHble Y.
JInHenHble ypaBHEHNS.
YpaBHeHne bepHynnu.
YpaBHeHMe B NOAHbIX

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: OCHOBHbIE MOHATUA
M TeoOpeMbl Teopun
anddpepeHumanbHbIX
ypaBHeHUN. YMeTb: pewaTb
LY 1-ro nopsigka ¢
pasfenaowmmmcs
rnepemMeHHbIMU,
ogHopogHblie 1Y, NUHENHbIe
ny. oy 2-ro nopsgka, oY
2-ro nopsiaka,

Nekuns OHNanH Kypc
«MaTeMaTnyecknnm aHanms»
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0 390 03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

ongpgepeHunanax. oy
BbICLLUNX MOPAAKOB.
YpaBHeHM S, gonyckatwoume
MOHMXXEeHMe nopsaaka.
JlnHenHble ogHopoaHbIe OY
2-ro nopsigka. JinnenHole
oAHopoAHble Y n-ro
nopsiaka. JInHenHble
oaHopoAHble Y 2-ro
rnopsifika C MOCTOAHHbLIMMU
Ko3(ppunumeHTamu.
JInHenHble ogHOpoaHble Y
Nn-ro nopsigka c
MOCTOSAHHbLIMN
KoappuumeHTa-mun.
JInHelHble HeoaHOpPOOHbIE
LY 2-ro nopsagka c
MOCTOAHHbLIMN
Koa(hpunumeHTamum n
rMpaBou 4acTblo
crieymnasibHOro Buaa

ponyckatowme NoHnXeHne
CTeneHun, NHenHble Y
BbICLLUNX MOPSAOKOB.
BnapgeTtb: HaBblKaMu
MOCTAHOBKU 1 peLleHuns
npukKagHbIX 3aga.

NTOro:

68 16
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem

Ne paspgena pUCUUNIIUHBI

HaumeHOBaHMe NpPaKTUYeCKUX 3aHATUM

06bem B yacax

o®0

390

0390

1

2

3

5

6

1

JNnHenHas anrebpa

MaTpuubl 1 4ecTBUA C HUMKU. OnpegennTenn. CUCTEMbI JINHENHbIX anrebpanyecknx
ypPaBHEHUN.

1

BekTopHas anrebpa

BekTopbl 1 onepauunn Hag BeKTopamu. MpunoXeHna CKaasipHOro, BEKTOPHOIoO U
CMELLUAHHOr0 MPOU3BEAEHNN.

AHannTuyeckas reoMeTpuUs Ha NJa0CKOCTH

MpsiMas Ha NIOCKOCTU. PacCTosiHNE OT TOYKM A0 NPSMOA. Yron Mexay npsMbiMu. Yron
Mexay nNaoCKoCTAMN. Yron Mexnay I'IpﬂMOI7I N NNOCKOCTbIO. KpI/IBbIe BTOpPOro nopsaaka:
OKPY>XXHOCTb, 37aunc, runepbona, napabona

AHannTuyeckas reoMmeTpus B NpoCTpaHCTBE

YpaBHeHMs NPSMON 1 MJIOCKOCTU B NpocTpaHcTBe. OCHOBHbIE 3aayn. UunuHapnyeckne
noBepxHOCTU. MNMoBepXHOCTY BpaLleHns. KoHM4Yeckue noBepxHocTu. KaHoHUYeckne
ypaBHEHUs1 MOBEPXHOCTEN BTOPOro nopsaka

S1eMeHTbl TeOpUUN MHOXKECTB

Cnocobbl 3agaHna MHOXKeCTB. bynnaH. OT-HOWeHWA Mexay MHoXecTBaMu. Kpyru 3nnepa-
BeHHa. MepeceyeHne MHoxecTB. ObbeanHeHne MHOXKeCTB. Pa3HOCTb MHOXECTB.
[ononHeHne K NnogMHOXeCTBY. [lekapToBo npounsseeHune. CootseTcTBmnsa. CBONCTBA
OMHapHbIX OTHOLWEHWUN. Buabl 0TOBpakeHnn.

KomnneKkcHble Yyncna

DOopMbI 3aMNUCK KOMMIEKCHBIX Yucesn. CnoxeHne KOMMIEKCHbIX Yucesn. BeldntaHne
KOMIMJIEKCHbIX Yucen. YMHOXeHMe KOMIMJIeKCHbIX Yucen. [lesieHne KOMMIeKCHbIX Yucer.
N3BnevyeHune KOpHEPI N3 KOMNJEKCHbLIX Yncen.

D7IeMeHTbl MaTeMaTUYECKON JIOFUKN

JNornyeckue onepauun. bynesbl pyHKLMN. N3 BIOHKTMBHbIE N KOHBIOHKTMBHbIE HOPMaJibHble
dopMbI.

Mpeaen n HenpepbIBHOCTL YHKLMN

Yncnosble nociiefoBaTensHOCTY. Mpenen YncaoBow nocnefoBaTelbHOCTU. Mpeaen yHKLUUN
B TOYKE 1 Ha BeCcKoHeYHOCTU. BeckoHeYHO Manble N 6eckoHeYHOo bonblume hyHKLNN.
3ameyaTesibHble Npeaensbl.

Mpou3BoaHas v eé NpunoxeHus

MpaBuna anddepeHunpoBaHns. Npon3BoaHbIE OCHOBHbIX 3JIeMEeHTapHbIX (PYHKLWNA.
Mpon3sogHasa CnoXXHOM n obpaTHoM hyHKLUMA. JlorapndmMmmnyeckoe andgdepeHumnpoBaHme.
OunddepeHumpoBaHue CTeneHHo-MoKasaTesbHON PyHKUnK. JnddepeHumnpoBaHne HesaBHbIX
yHKUMA. OndhdepeHumpoBaHne napameTpuyeckn 3agaHHon pyHKUniA. NMponssogHble
BbICLUMX MOPSAAKOB. iccnenoBaHme YHKLNM C MOMOLLbIO MPON3BOAHON 1 MOCTPOEHMNE X
rpaguKos.

OuddepeHunan n ero npumeHeHne

Tabnnua ouddepeHumanos. MNpumeHeHne andgdepeHumana K Npuban>KeHHbIM
Bbl4ncaeHnam. OuddepeHumansl BbICLINX NOPALKOB

HeonpepeneHHbI nHTErpan

Tabnvua OCHOBHbLIX HEoMNpeAeNeHHbIX UHTerpanos. MeToabl UHTErPUPOBaAHMUS
VHTerpupoBaHme paunoHanbHbiX YHKLMA. MIHTerpMpoBaHue TPUroHOMETPUYECKIX
PyHKUMA. IHTerpupoBaHue nppaunoHaabHbIX QYHKLWRA

OnpepeneHHbIN MHTerpas N ero NPpUIoXKeHns

OCHOBHble CBOWCTBA. Bblunc/ieHre onpeneseHHOro nHTerpana. FeomeTpmyeckme u
hr3Myeckme NpuUNoXXeHUs onpeaeneHHoro nHterpana. MpnbnmxeHHoe Bbl4MUCIEHNE
onpeaeneHHoro MHTerpana.

[Mpon3BoAHas PYHKLNN HECKOJIbKUX
rnepemMeHHbIX

MpownsBoaHble N auddepeHumnanbl PYHKLNN HECKOJIbKNX NMepeMeHHbIX. YaCcTHble
npoun3BoAHble N AnddepeHumabl Nepeoro nopsagka. YacTHele Npon3sBoaHbIe U

o depeHumansl BbICLINX NOPAAKOB. Npon3BoaHas CNoXXHOM yHKUMK. MNonHas
nponssofHas. [pon3BoAHas NO HaMpasBJIEHUIO U rpaaneHT. KacaTenbHas MiocKoCTb 1
HOPMaJib K MOBEPXHOCTUN. DKCTPEMYM (DYHKLIMM OBYX NEPEMEHHbIX

OvddepeHunanbHble ypaBHEHNSA

Y nepsoro nopaaka. YpaBHeHUs C pa3fgensarowmnMmncs nepeMeHHsiMmn. OgHopoaHbelie Y.
JInHenHble ypaBHeHWS. YpaBHeHne bepHynan. YpaBHeHne B NoJiHbIX AuddepeHumanax

UTOro:

68

16
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Cem Ne paspena puCUMNIUHBI HanmeHoBaHMe NpakKTUYeCKUX 3aHATUNA 061eM B yacax
(o] o) 390 03®0
1 2 3 4 5 6

CMMyﬂﬂLI,VIOHHI:Ie 3aHATUA, UX HAaUMeHOBaHue, cogep>xaHue m obbeM B yacax

Y4eOHbIM MJIaHOM He NpeayCcMOTPEHO

5.6. JlJabopaTopHblie 3aHATUA, UX HAUMeHOBaHue U ob6beM B Hacax

Y4eOHbIM MJIaHOM He NpeaycMOTPEHO

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOEeKTOB (paboT)

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem

Paspensl u TeMbl paboyeint nporpaMmmsl
CaMOCTOATENIbHOro U3y4YeHus

MNepeyeHb AoMaLLHUX 3a4aHUn U APYyrux BOnNpocoB s CaMoOCTOATENIbHOIro
n3y4vyeHusn

Cpokm
Bbinon
HeHus

0O6bem B yacax

o®0

390

0390

2

3

4

5

6

JNnHenHasn anrebpa. ObpaTHasa MaTpuua.
OnpenennTenu n-ro nopsigka. Metonbl
peLlleHns CUCTeMbl IMHENHbIX anrebpanyecknx
YpPaBHEHWNA.

MoaroToBKa K TeKyLWMM 3aHsTuamMonbop n aHanns npumMepoBPacyeTHoO-
rpacunyeckas pabotaOHManmH-KypcC

1-3
Henenn

6

14

BekTopHasa anrebpa. JInHenHble BEKTOPHbLIE
npocTpaHCcTBa. JInHenHaa 3aBUCUMOCTb 1
JNINHENHas He3aBUCMMOCTb CUCTEMbI BEKTOPOB.
CobcTBEHHbIE 3HAYeHUS N COBCTBEHHbIE
BEKTOpPbI JIMHENHOro ornepaTopa. JInHenHble,
bnnnHenHble, KBagpaTU4Hble POPMbI.

nO,D,FOTOBKa K TEKYLLUM 3aHATUAM CocTaBieHne niaHa-KoHcnekTa PacyeTHo-
rpacuyeckasn pabota OHNaMH-KypC

45
Hepgenn

14

AHanuMTuyeckas reoMmeTpus Ha NJI0CKOCTK.
lMpaMoyrosibHaa AekapToBa CUCTEMA
KoopAuHaT Ha nJockocTu. MNonspHasa cuctema
KoopauHaT. MpuaoXKeHna meTona KOOpAUHAT
(oeneHve oTpeska B AaHHOM OTHOLLEHUMU,
naowanb TpeyrosbHUKa). Npeobpa3sosaHune
CUCTEM KOOPAMHAT (MapasfiesibHbll NepeHoc,
MOBOPOT OCEN KO-OpAMHAT, (POPMY bl
rnepeHoca). YpaBHeHUsA TNHWUN (KPUBOWM) Ha
MJIOCKOCTU B NPSMO-YrOJIbHOM 1 NOASPHOWN
cncrteMax koopauHaTt. Cnocobbl 3afaHns.
Mpumepsbl (neMHuckaTa bepHynan,
TpexjsenecTkoBas po3a, yauTka Mackans,
nonykybunyeckas napabona, actpounaa,
Kapgvouga, cnvpasb ApxuMmega, LUMKaomga).

MoAroToBKa K TeKyLWUM 3aHATUAM Mpe3eHTaumna nnHmumn CocTasBieHMe nnaHa-
KoHcneKkTa OHNanH-Kypc

6-7
Henenu

12

AHannTuyeckas reoMeTpus B NPOCTPaHCTBE.
YpaBHEHUA INHUU B NPOCTPaHCTBE. YpaBHEHUS
npAMON B NpOCTpaHCTBe. [TpsMasn u NJoCKoOCTb
B nNpocTpaHcTBe. OCHOBHbIE 3a4a4n.
[ToBEepXHOCTX BTOPOro nopsigka.

Mpe3eHTauns Moabop n aHann3 npumMepos PacyeTHo-rpacdumnyeckas pabota OHNamH-
KypcC

8-10
Henenu

12

SneMeHTbl TEOPUN MHOXKeCTB. Mol HOCTH
MHO>XeCTB. DKBMBaJIEHTHbIE MHOXXECTBa.
CpaBHeHue mouHocTen. CHeTHbIE MHOXECTBA.
MHO>XeCTBa MOLLHOCTN KOHTUHYYMa.

HanwucaHve pedepaTa Moabop 1 aHanus npumepos CocTaBfieHMe MaaHa-KOHCMNEKTa

11-13
Henenn

12

KomnnekcHble Yyncna. ®opmbl 3anmcu
KOMMJIEKCHbIX Yuces. Cno)XeHne KOMMIEKCHbIX
yucesn. BelunTaHme KOMMAeKCHbIX Yymucern.
YMHOXeHVe KOMMJIeKCHbIX Yucen. leneHne
KOMIMJIEKCHbIX Yucen. N3-snevyeHne KOpHeI7| ns3
KOMIMJIEKCHbIX Yncen

MoAroToBKa K TekyLwum 3aHaTuaMonbop n aHanms npumeposCocTaBneHne niaHa-
KOHCnekTaPacyeTHo-rpaduyeckas paboTa

14-15
Henenu

12
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Cem

Paspensl n TeMbl paboyel nporpaMmmsl
CaMOCTOSATENIbHOro U3y4YeHUsn

MNMepevyeHb JOMALUHUX 3a4aHUA U APYIrUX BOMPOCOB AJ11 CAMOCTOSATEJIbHOIO
U3y4yeHus

Cpokm

06bem B yacax

BbINOJ
HeHusa

(o1 o]

30

03®0

2

3

4

5

6

7

dNeMeHTbl MaTeMaTU4eckon iornku. Meton
MaTeMaTMYeCKON HAYKUNN. MuHUMU3aums
OyneBbix pyHKUUIA. MHOXXeCTBa, oTobpakeHus,
MOLLHOCTU. AIN3BIOHKTUBHbIE N
KOHBIOHKTUBHbIE HOPMaJibHble (POPMbl.

Mon6op v aHanu3 nprumMmepoB.PacyeTHo-rpadmyeckas pabotaCocTaBneHve niaHa-
KOHCMeKTa

16-17
Hegenu

)

12

Mpepenbl. Yucnosble NocnefoBaTENbHOCTU.
Mpepen 4yncnoBor NocnenoBaTeIbHOCTH.
KpuTepunin Kowmn cxogmnmMocTu Y1CI0BON
nocnegosaTenbHoCcTU. MNMpegen pyHKLUUN B
To4ke 1 Ha 6eckoHe4YHOCTN. BeckoHevHOo
Masible n 6eckoHeyHo 6onblune pyHKLMN.
SKBUBaNEHTHble 6ECKOHEYHO Masible.
3ameyaTenbHble Npeaenbl. HenpepbIBHOCTb
hyHKUMN B TOYKe. JloKa/ibHble CBONCTBA
HenpepbIBHbIX QYHKUNI. CBONCTBa (hyHKLMA,
HernpepbIBHbIX HA OTPe3Ke: OrpaHNYeHHOCTb,
CylLlecTBOBaHMe HanMeHbLlero n HambonbLuero
3HAYEeHWUN, NPOMEXYTOYHbIE 3HaYEeHUS.

nO,D,FOTOBKa K TeKyLW M 3aH9|TI/I$|M|-|0£I,60p N aHann3 I'Ipl/lMepOBPaC‘-IETHO-
rpacunyeckasn pabotaOHMaMH-KypC

1-3
Henenu

18

Mpown3soaHasa n eé€ npunoxeHus. 3a-aayu,
npvBoASALLME K MOHATUIO Npon3sogHon. CBA3b
MeXAy HernpepbIBHOCTbIO U
onddepeHunpyemocTbio. Popmyna Tensnopa ¢
OCTaTOYHbLIM YJIEHOM B (hopMe JlarpaHiKa.
Pa3no)xeHne 0CHOBHbIX 3/1IeMEeHTapHbIX
hyHKUM no dopmye Tennopa, NpUMeHeHne
ANA NPUBAMIKEHHbIX Bbl4MCIEHU. TeopeMbl U
hopmynbl Ponns, JlarpaHxa, Koww. lNMpasuno
JNonuTtansa. AcmmnToTel. icchenosaHune
PYyHKLNN C MOMOLLbIO MPON3BOAHON Y
MOCTPOEHNE NX rpaprKoB.

MoaroToBKa K TekyLMM 3aHATMAM Moabop n aHanu3 npumepos. CocTaBneHume nnaHa-| 4-5

KOHcMekTa PacyeTHo-rpaguyeckas pabota OHMANH-KypC

Henenn

18

OuddepeHunan n ero npMMeHeHme.
FeomeTpuyecknin cmbicn guddepeHuymana.
Tabnuua ouddepeHumanos. NpumeHeHne
AnddepeHumnana K NpUBANIKEHHbIM
BblYncneHnsaMm. AuddepeHumnansl BbICLLNX
MopsiAKOB.

MoaroToBKka K TekyLwmM 3aHATMAMIToabop n aHanus npuMepoBPac4eTHO-
rpacduryeckas pabotaCoctaBseHne naaHa-KOHCMNeKTa

6-7
Hepenm

18

HeonpegneneHHbin nHTerpan. Metoabl
MHTerpupoBaHus WHTerpmnposaHue
paunoHanbHbIX QYHKUNN. NHTerpnposaHue
TPUrOHOMETPUYECKNX PYHKLINNA.
NHTerpnpoBaHne nppaumoHaabHbIX QYHKLNA

MoL4roToBKa K TEKYLUMM 3aHS-TUsSM. Moabop v aHanus npumepos CocTaBsieHne
nnaHa-koHcnekTa PacyeTHo-rpagduyeckas pabota OHMANH-KypC

8-10
Hepenm

16

OnpefeneHHbIN MHTEerpan u ero NPUIOXKEHUS.
[eomeTpunyeckmne n pusnyeckme Npuo>KeHnsa
onpeneneHHoro nHtTerpana. MNpnbnmxeHHoe
Bbl4NCIE€HME ONpefeneHHoOro nHTerpasnaa

MoaroToBKa K TeKywnm 3aHﬂTI/IF|Mr|OD,60p n aHanns I'IpVIMepOBCOCTaB)'IeHVIe nJaHa-

KoHcnekTaPacyeTHo-rpacuyeckas pabotaOHNanH-Kypc

11-13
Henenn

16

[Mpon3BoAHas PYHKLNN HECKOJIbKUX
rnepemMeHHbIX. OCHOBHbIE NOHATUSA MYHKLUNN

HanuncaHne pedepaTta MNoAroToBka K TeKyLMM 3aHA-TuaM MNoanbop 1 aHanms
npmuMepoB OHNaNH-KypC

14-15
Hegenu

16
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CemMm Paspensi u TeMbl paboyent nporpaMMbl
CaMOCTOATEJIbHOIO U3y4YeHus

MNMepevyeHb JOMALUHUX 3a4aHUA U APYIrUX BOMPOCOB AJ11 CAMOCTOSATEJIbHOIO
U3y4yeHus

Cpokm

06bem B yacax

BbINOJ
HeHusa

(o1 o] 30 03®0

1 2

3

4

5 6 7

OBYX rnepemMeHHbIX. [lpefen n HenpepbIBHOCTb
PYHKLMN OBYX NepeMeHHbIX. YacTHble
npounsBoAHble N AnddepeHunanbl BbICLLNX
nopsakos. MNMpon3soaHasa CIOXKHOW PyHKLMNN.
MonHasa nponssogHas. NponssogHasa no
HanpasieHWto N rpaaneHT. KacaTesbHas
MJIOCKOCTb 1 HOPMaJib K MOBEPXHOCTMU.
Haunbonbluee n HavMMeHbLLee 3Ha4YeHNs
hyHKLMN B 3aMKHYTOIM o6aactu

2 OnddepeHunanpHble ypaBHeHns. Obwune
cBefeHns o anddepeHumnasbHbIX ypaBHEHUAX.
OY BbICLUMX NOPSAAKOB. YpaBHeHUS,
OO0MycCKaloLwune NoHmxKeHne nopsgka.
JInHenHble ogHopoaHble 1Y 2-ro nopsaka.
JInHenHble ogHOpPOAHbIE 1Y n-ro nopsaaka.
JInHenHble oaHopoaHble Y 2-ro nopsigka ¢
MOCTOSIHHbIMUK KO3 uumneHTamun. JInHenHble
oaHopogHble Y n-ro nopsigka € NOCTOAHHbLIMMA
KoappuuneHTamn. JInHerHble HEOAHOPOAHbIE
Y 2-ro nopsigka € NOCTOAHHbIMYN
Ko3(hULMEHTaMN 1 NPaBON YacCTbio
cneunasbHOro Bnaa

MoLroTOBKa K TEKYLUUM 3aHATUAM Moabop 1 aHanus npumepos CocTaB/eHMe MniaHa-
KoHCnekTa PacyeTHo-rpaduyeckas pabota OHMaNH-KypC

16-17
Hegenu

UTOro:

80 207

5.9. KanenpapHbin rpaduk BocnuTaTeNIbHOW

paGOTbI no gucumniimHe

Moaynb DaTta, MecTo npoBegeHus | HasBaHue meponpusaTUs dopMa npoBeneHns OTBETCTBEHHbIN

MeponpuaTus

HdocTu>XXeHus
obyualowmuxcs

nccnenoBaTesibCkaa U
Hay4HO-nccnepgoBaTesibCKada
NEeATENIbHOCTb

Mogaynb 3 YyebHo- 09,2026 ®rboy BO «MI'TY» [ Jlekumsa-guckyccus «Ponb Nekumnsa-gucKkyccms XakoHoBa .M.

MaTeMaTUKN B HayKe»

YK-1.1; YK-1.3; YK-1.5;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

MaTemaTunyecknn aHanui. Metogmyeckne pekoMmeHgaumm rno
MN3Yy4eHnIo OHNanH-kKypca / CocT. AémuHa T.U., LLieBsikoBa
O.M., Yysako E.B. - Mankon: UM

http://lib.mkgtu.ru:8002/utils/libdata.php?id=00068362&DOK
=0C7028&BASE=000001

NnHenHas anrebpa v aHaNUTUYEeCKas reoMeTpus.
MeToanyeckne pekoMmeHgaumMm No N3y4eHuto oHNanH-kypca /
CocT. bepaHokoB M.K., IémnHa T.U., KysbmeHko H.A.,
LLeBsikoBa O.[1., XakoHoBa WU.M. - Mankon: U

http://lib.mkgtu.ru:8002/utils/libdata.php?id=00068361&DOK
=0C702A&BASE=000001

MaTemaTn4ecknnm aHanus : oHManH-Kypc / JemuHa T.U.,
LLleBsakosa O.M., Yysiko E.b. - Mawnkon, 2020. - 36 Yacos.

https://www.lektorium.tv/matematicheskij-analiz

NnHenHaa anrebpa n aHanUTNYECKasa reoMeTpus : OHNalH-
Kypc / bepaHokoB M.K., XakoHoBa N.M., Ky3bMeHKO H.A. -
Mankon, 2020. - 36 YacoB

https://www.lektorium.tv/linear-algebra

517.5(07) X-16 XakoHoBa, N.M. (Mankonckumn
rocyAapCTBEHHbIN TEXHONOrNYECKUA YHNBEPCUTET).
Mpoun3sogHaa n ee npuMeHeHue : y4ebHo-MeToANYECKOe
nocobue / .M. XakoHoBa. - Mankon : MarapuH O.T., 2010. -
64 c. - bubnnorp.: c. 63 (8 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=1000043244&D
OK=031FOB&BASE=0007AA

517(07) K 55 Kobnesa, P.b. (Mankoncknin rocyaapCTBEHHbIN
TEXHOJIOrNYeCKU YHUBEPCUTET). MeToan4eckoe nocobue no
MaTeMaTuyeckoMmy aHanmsy / P.b. Kobnesa, B.A. Tecnukos. -
Mankon : Fnobyc, 2008. - 26 c. : un. - Mpun.: c. 19-25. -
Bubanorp.: c. 26

http://lib.mkgtu.ru:8002/utils/libdata.php?id=1000065567&D
OK=007601&BASE=0007AA

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

Ha3sBaHue

CcblniKa

KpaTkuin Kypc BbICLLEN MaTeMaTUKK : y4ebHUK / noa pea.
K.B. bananHa. - Mocksa : Jawkos u K, 2023. - 510 c. - 3bC
3HaHUYM.

https://znanium.ru/catalog/document?id=431611

Lnnayes, B.C. 3aga4yHUK Mo BbICLLEN MaTeEMaTUKE :
yyebHoe nocobue / B.C. LLinnayes. - Mocksa : UHOPA-M,
2025. - 304 c. - 5bC 3HaHunym.

https://znanium.ru/catalog/document?id=464774

Lnnayes, B.C. Bbiclwas maTemMaTuKa : y4ebHuk / B.C.
LLnna4yes. - MockBa : UHOPA-M, 2024. - 479 c. - 9bC
3HaHUYM.

https://znanium.ru/catalog/document?id=432301

MaTemaTuKa : y4ebHoe nocobue / KO.M. laHwnnos [n ap.] ;
nop pega. J1.H. XKyp6eHko, I'.A. HukoHoBon. - MockBa : IHOPA-
M, 2022. - 496 c. - (Bbicwee obpa3zoBaHuMe: MarnctpaTypa). -
3BC 3HaHuyM. - URL:
https://znanium.com/catalog/document?id=399360. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-010118-7. - ISBN
978-5-16-102130-9

https://znanium.com/catalog/document?id=399360

MaTemaTuka B Nnpumepax n 3agadax : y4ebHoe nocobue /
N.H. )KypbeHko, O.M. [lerTapésa, I.A. HukoHoBa [un ap.]. -
Mocksa : UHOPA-M, 2021. - 372 c. - 9bC 3HaHunym.

https://znanium.ru/catalog/document?id=377513

Boromonos, H. B. MaTemaTuka. 3agayun C pelieHnsamm :
y4ebHuk ans sysos / H. B. boromonos. — 2-e nu3g., nepepab.
n pon. — MockBa : UspgaTenbctBo OpanT, 2025. — 755 c. —
(Bbicwwee obpa3oBaHue). — ISBN 978-5-534-16210-3. —
TeKCT : 9N1eKTPOHHbIN // Obpa3oBaTenbHasa NnaTgopma
KOpanT [canT]. — URL: https://urait.ru/bcode/568498

https://urait.ru/bcode/568498

Kypc Bbiclien maTeMaTuku, T.1 : y4yebHuk / M.K.
BepaHokos, O.M. LLeBsakosa, C.K. Kynxesa,T.U. émunHa [n
ap.]; noa pen. M.K. bepaHokoBa. - 3-e n3g, ucnp. u gon. -
CaHkT-lMNeTepbypr : JlaHb, 2025. - 396 c. - TekcT :
3N1EeKTPOHHbLIN. - DBC JlaHb. - URL:
https://e.lanbook.com/book/460592. - Pexxum gocTtyna: no
nognucke. - Lan. - ISBN 978-5-507-50291-2

https://e.lanbook.com/book/460592

Kypc Bbiclwen maTemaTuku, T. 2 : y4yebHuk / M.K.
BenaHokos, O.M. WWessikoBa, C.K. Kymxesa, T.U. léMuHa [un
ap.]l; non pen. M.K. bepaHokosa. - 3-e n3g, ucnp. u gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 360 c. - TekcT :
3N1EeKTPOHHbIN. - 3BC JlaHb. - URL:

] 1'-

https://e.lanbook.com/book/482921
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HasBaHue CcblsIKa

https://e.lanbook.com/book/482921. - Pexxum pocTyna: ro
nognucke. - Lan. - ISBN 978-5-507-51698-8

Y4yebHo-MeTOoOMYECKME MaTepuabl A1a caMocToAaTesIbHON paboTel 0by4vatowmxcsa us yncna
WHBaNIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 340poBba (OB3) npenoctasnsioTca B hopMax,
afanTMPOBAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS NHOpMaLmn:

ONs VL C HapyLeHMAMKN 3peHuns:

B NevyaTHON opMe yBEJIMYEHHbIM PN TOM,
* B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,

B hopmMe ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyLweHuamMu cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/1eKTPOHHOr0 OOKYyMeHTa.

Ons nuuy, ¢ HapyLWeHNsaSMM ONMoOpHO-ABUraTesIbHOro annapaTa:
e B nevyaTHomn opme,

* B (popMe 3/IeKTPOHHOIr0 OOKYMEHTa,
e B hopMme ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
12 12 MaTemaTuka
12 12 dPusnka
1 1 dunocousa
8 9 MpeoannioMHas NpakTuka
8 9 MoproToBka K caave u caadva
rocyapCTBEHHOIr0 3K3aMeHa
8 9 BbinonHeHWe, NoaroToBKa K

npoueaype 3alnTbl 1
3aLMTa BbIMYCKHOWN
KBaaNnKaLMoHHoOM paboTbl

YK-1.2 HaxoguT n KpUTUYHECKN aHaM3npyeT nHpopMaumo, HeobxoAuMyo A5 pelleHns NoCTaBJeHHON 3a4a4um

12 12 MaTemaTunka

12 12 dunsnka

3 3 Monutonorunsa

4 4 TexHonornyeckas (npovsson
CTBEHHO-TEXHOoJIorn4yeckas)
npakTuKa

8 9 MogroToBka K caadve u caaya
rocy4apCTBEHHOIro0 3K3aMeHa

8 9 BbinosiHeHWe, NOAroTOBKa K

npouenype 3anTbl U
3alimnTa BbIMYCKHOM
KBaAnuKaLnmoHHom paboTsl

7 3 OCHOBbI TPA@HCMOPTHO-
3KCNeanuUnoHHOro
obcny>xnBaHmus

YK-1.3 PaccmaTpmuBaeT BO3MO)XHblE€ BapMaHThbl peLleHUs 3a4a4yu, oLeHnBas nx AOCTOMHCTBA U HEeAO0CTaTKu

12 12 dusnka

12 12 MaTemMaTuka

3 3 Monntonormns

6 6 JKcnayaTaunoHHas
npakTuKa

8 9 MogroToBka K caadve u caaya
rocyfapCTBEHHOIro 3K3aMeHa

8 9 BbinosiHeHWe, NOAroTOBKa K

npouenype 3anTbl U
3aliunTa BbINYCKHOM
KBaAnunKaLnoHHoM paboTsl

YK-1.4 paMOTHO, IOFTMYHO, apryMeHTUPOBaHHO hopMUMpyeT COBCTBEHHbIE CY)XAEHUSA N oueHKN. OTanYaeT hakTbl OT
MHEHWI, UHTepnpeTaunin, OLEHOK 1 T.4. B PaCCY)XAEHNAX APYrMX Y4aCTHUKOB AEATEIbHOCTH

12 12 Dusmka

12 12 MaTemaTuka

1 1 dunococus

4 4 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIorn4yecKas)
npakTuka

3 3 Monutonorunsa

8 9 MogroToBka K caadve u caaya
rocyfapCTBEHHOro 3K3aMeHa

8 9 BbinosiHeHWe, NOAroTOBKaA K

npouenype 3anTbl U
3aliuTa BbIMYCKHOM
KBaAnunKaLnoHHom paboTsl

YK-1.5 OnpepensieT 1 oueHnBaeT NOCAeACTBMUS BO3MOXHbIX PeLIeHU 3a4a4m

12 12 dunsnka

12 12 MaTemMaTuka

2 2 O3HakoMUTesIbHas NpakTuKa
1 1 dunococus

8 9 MoAroToBKa K cAavye u cpava

rocynapCTBEeHHOIro 3k3aMeHa
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

BbinosHeHMe, NOAr0oTOBKaA K
npouenype 3alnTbl U
3allMTa BbIMYCKHON
KBanMuUKauMoHHom paboTbl

7.2. OnucaHue nokKasartenen u KputepueB oueHUuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax UuXx CbOpMHpOBaHMﬂ, onucaHue WKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToOB 0OyuyeHus HaumeHoBaHue
pe3ynbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTten XopoLio OTJ/INYHO OL,EeHOYHOro
0CBOEHMs esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBbIN Moaxon Ans
peeHnsa noCTaB/eHHbIX 3aada4y

YK-1.1 AHanm3npyeT 3afady, Bbiaenss ee 6a30Bble COCTABASIOWME, OCYLLECTBASAET AEKOMMNO3ULMIO 3a4a4m

3HaThb: -
nornyeckumne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1
MbIC/INTEJIbHOWN

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

nesaTeNbHOCTI.

YmMeTh: - YacTu4Hble yMeHUA | HenosiHble yMeHUs | YMeHMsa NosHble, CchopMupoBaHHbIe
apryMmeHTMpoBaHH JonyckawTcs yMeHus

0 hopMmpoBaTb Hebosnblne

cobcTBEHHOE ownbkmn

cy>XxaeHue n

OLEeHKY

MH{opMaLunu.

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NnpuMeHeHne cUcTeMaTUYeCKOM |cucTemMaTuyeckoe
conocTaBneHns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
pa3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB jonyckatTcs

MHGpOopMaLnn ¢ npobensl

LLesIbio BbIABIEHUS
NX NPOTUBOPEYUNIA
M rnovcka
[OCTOBEPHbIX
CY)XKOEHUN.

MaTepuansl rno
oucumnnanHe
TecCTbl, BONPOCHI,
KOHTPONbHas
paboTa

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJim3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.2 HaxoOuT 1 KpUTUYECKM aHaInU3unp

eT nHopmauuio, Heo6xo,u|/1My|o Ona peweHna MOCTaBJIEHHOWN 3a4a4u

3HaTb: -
ocobeHHOCTU
CUCTEMHOro n
KpPUTUYECKOro
MbILLIIEHUS 1
O0EMOHCTPUPOBaTh
rOTOBHOCTb K
HeMy;- flornyeckme
hopMbl 1
npouenypsl,
O0EMOHCTPUPOBaThb
CnocobHoOCTb K
pediekcun no
rnoesoay
cobcTBEHHOW 1
MbICINTEJIbHOWN

dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

heaTeNbHOCTH.
YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
NCTOYHUKN HebonbLIne

nHdopMaLuum ¢ ownbkmn

MaTepwuansl rno
avcumnianHe
TecThbl, BONPOCHI,
KOHTpObHaA
paboTa
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMNeTeHuuu
1 2 3 4 5 6
TOYKN 3peHns
BPEMEHHbIX 1
MPOCTPaHCTBEHHD|
X YCNOBUN NX
BO3HWKHOBEHWUS.
Bnaperb: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocneacTeumn jonyckatTcs
MN3J10)KEHHOro npobenb

pelleHnst 3aga4u.

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBbIN Moaxon Ans
peweHnsa noCTtaB/eHHbIX 3ada4y

YK-1.3 PaccmaTpmBaeT BO3MO)XHblE€ BapMaHThbl peLleHUs 3a4a4u, OLeHBas NX AOCTOMHCTBA U HEAOCTaTKn

3HaThb: -
nornyeckmne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1
MbICIUTEJIbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

neAaTeNIbHOCTI.

YmMeTh: - YacTu4Hble yMeHUsA | HenosiHble yMeHUs | YMeHUs nosHble, CchopMupoBaHHbIe
aprymMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMmpoBaTb Hebosnblne

cobcTBEHHOE ownbkmn

cy>XxaeHue n

OLEeHKY

MH{opMaLunu.

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NnpuMeHeHne cUcTeMaTUYeCKOM |cucTemMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocneacTeumn jonyckatTcs

MN3J10)KEHHOro npobenb

pelleHnst 3aga4u.

MaTepuansl rno
oucumnamHe
TecCTbl, BONPOCHI,
KOHTPONbHas
paboTa

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBIN Moaxon ANns
peeHnsa noCTtaB/eHHbIX 3aada4y

YK-1.4 'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMMpyeT COBCTBEHHbIE CYXXAEHUSA U oLueHKN. OTAnYaeT hakTbl OT
MHEHWI, UHTepnpeTaunin, OLEHOK U T.4. B PAaCCy)XAEHNAX APYrnX Y4aCTHUKOB AEATEIbHOCTH

3HaTb: -
OCHOBHbIE
TEPMUHbI ”
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHun B
cucTeme coumanbH
0-rYMaHUTapHOM
3HaHUS.

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YmMeTh: - YacTu4Hble yMeHUA | HenosHble yMeHUs | YMeHMsa NosiHble, CchopMupoBaHHbIe
KPUTNYECKU JonyckawTcs yMeHus
oueHmBaTb HebosnbLne

MHGpOopMauuio, ownbkKmn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 cuC

TemMaTu3npoBaTb

3HaHWnS,

apryMmeHTnpoBaHH

0 OTCTamBaTb CBOIO

TOYKY 3pEeHns.

Bnapern: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoM BllageHne e NpuMeHeHne CUCcTeMaTUYeCKOM | cucTemMaTuyeckoe
MeToaosorven n HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
6a30BbIMU HaBbIKOB HaBbIKOB
MeTogamum couman jonyckatTcs

MaTepwuansl rno
avcumnianHe
TecThbl, BONPOCHI,
KOHTpO/bHaA
paboTa
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

4

6

bHO-TYMaHUTapHbIX
ANCUNMINH
No3BONSALLNMY
OCYLLLeCTBASATh
pelieHmne
LUMPOKOIro Knacca ¢
3ajay Hay4YHo-uccn
€[0BaTesNIbCKOro u
NpUKNagHoOro
XapakTepa

npobensl

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJin3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.5 OnpepenseT v oueHMBaET nocseq

CTBUA BO3MOXHbIX DELLIEHI/IIZ 3ajaqyn

3HaTb: -
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCcTBEHHOM 1
MbICINTENbHON

®dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

peweHna 3aga4un.

0EeATENbHOCTW.
YMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CcopmMupoBaHHbIe
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetsb: - YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
onpepeneHns HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

MaTepwuansl rno
avcumnianHe
TecThbl, BONPOCHI,
KOHTpObHaA
paboTa

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuasnbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHUWA, HAaBbIKOB U (M1M) OoNbiTa AEATEeNIbHOCTU, XapaKTepU3yloLWwux 3Tanbl
c¢opMUupoBaHUA KOMNETEHLU N B NpoLecce oCBoeHnsa obpasoBaTesibHOW NPOrpaMMmbl
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1 cemecTp

KorTpoasuan padora Ne 1. /Tuneiinas anredpa
3agamne 1. Jamsr matpuusr 4 B, C

Hafitu matpuny D =(34-4B)-C.
Jaganne 2. BriaucouTe onpegenHTENs
-1 -1 7 1

4 1 2 -1

D:
i 02 -
1 1 0 3

3aganne 3. Penmite MaTpHYHOE VpaBHEHHE:
2 4

¥ 6 10 _
506 7 21

3apanne 4. HafiTH TakHe 3HA9eHHA MapaMeTPOE P H q , €CAH OHH CVIOECTEVEOT, IIPH KOTO-
DEIX PaHT MATpPHIIEL

1 2 -4 3
PR
2 -1 p -1
0 -5 6 g
pagen 2.
3amamanme 3. J[ama cHCTeMa THHeHHRX VPABHEHHH
(2 +5x, — %y +x, +x; =3,

326, 4+ 36y + 3%, +3x, —3x, =3,
—-x +2x, —2x;—x, +2x, =0.

Joxazate. 9T0 cHcTeMa coEMecTHA. HafiTh e€ odmee pemenne. HafiTi 9acTHOe pemenne, ecin

x, =—8.x; =—4.

Koutpoasnas padbora Ne 2. BekTopHEIe IpoCTpaHCTEA H AHATHTHIECKAT TE0METPHA
3agaga 1. [Jannr gexTopsl a, bt.d = HexoTopoM Oazmce. [loxazaTe, 9T0 BEeKTOPEL & b obpazvioT Da-
3HC M HAfTH KOOPJHHATEL EEKTOPa d B 3TOM DazHCce.

a=(2,21), b =(1,-3,1), £ =(-1,0,1), d =(3,-1,5).
3axaua 2. [IpoEepHTE KOLTHHEAPHOCTE EEKTOPOE €, H €.

@ =(1,-23), b =(3,-1,0), t,=4@-2b, t,=a-2b.
3aga=a 3. Jlansl KoOpOHHATE BEEpINHH OHpaMHOEL A7, A2, A3, A4 Tpedverca:
1) moxazate, 910 To9EH A], A2, A3, A4 He Te%aT B 0gHOH INTOCKOCTH,

2) maiiTe yrom Mexagy Bekropamu A4, H 4.4, .

3) maiiTi nmaomane TpeyromeHHKa A14243,
4) wmafiTa oDBeM nHpamMuasl 41424344,
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Ai(7,1,2), Az(-3,3,-2), A3(3,3,3), As4(4,5,-1).
3anaua 4. Hafite niomams mapamienorpaMMa, TOCTPOSHHOTO HA BEKTOpax £ u d . rae € =/a +95,
d=2a-9%, |a| =3, |p| =3 (@, b)=2x3.
3anamne 5. J[ant1 KOOpIMHATEI Tpex Bepmms napantenorpayma A(3:—35), B(5-3), C(—13). Hafitu xo-

OPOMHATEL €70 YeTEepTOl Bepmmaer .

3amamne 6. Hafit yrom Mesgy IpAMEDME
a) }':%x+2=}':3x—?;

b) 2x+3v-1=0,4x+6y+2=0.
3amamne 7. Yepes Touxy nepecedenHs opaMeIX x— Vv —3 =0 u 1x+ 3y —11=0 nporeseHa npaMad, ma-
pamnensHas npaMoi Sx— 41 —17 = 0. CocTaEuTE e VpaEHeHHe.

Tect mo Teme: BEI{TDPHHE IIPpOCTPAHCTEA H AHATHTHYECKAA IT'e0METPHA

1. JIw6oil HyIcEOH BeKTOp NMEpHeHIHKVIAPHEI JAHHOH MpAMOH HA3BIBASTCA ... BEKTOPOM 3TOH mpa-
MOH.
a) KOLMIHHEeAPHEIM
0) KOMIITAHAPHBIM
B) IepIICHIHKYIIIPHEBIM
r) HOPMAIEHEIM
I) HATIpaBIgEOIHM

2. KaxsMmH ypaBHeHHAMH MOKET 33JaBaThCH [pAMad B NpocTpaHCTEe?
Xx—x V- z—z
a) | S 1
6) Alx—x )+Bly—v.)=0
B) Ax+By+Cz+D=10

x ¥
r) —+==1

a o

X—X, y—-V, Z—=

a)| o

X=X +
e) 1 V=), +f
z=z_+#

x? 3
a) vy =2px ) ———==1
a o
x 3 2 y Z
B) 7w+ 7=1 r) s+5+—5-=1
a8 a8
x V o 9
gy —+==1 ) x*+1 " =R"
a b
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4. EcnH miockOCTh 33daHa vpaeHeHHeM 4 v+ 2z+3 =10, To 0Ha...
a) MpOXOIHT Jepes HaTano KOOpIHHAT

§) mapannensHa ocH Ox
B) DapaljielbHa IIoCKoCcTH Oz

r) COEMaJaeT ¢ MIOCKOCTRR Chix
A) mapasnnensHa ocH Oy

5. IlpaMEIe 23aTaHE] VPABHEHHAMH
x—-x Y-y
] - Lo =1 . =
& B &, B,
3TH NpAMEIE MApPATIIeIbHEL, eClIH. ..
ﬂ.} Jl-ﬂz+ﬁ-ﬂ =|:|
8) x+x =0+
B) oy-ff+on-5=0

4] ¥q

A

KonTpoasuana padora Ne 3. JlorEdecsie HCIHCTEHHA

3aganme 1. ITpencTaErTe ¢ IOMOINBIY EPYIOE JHIepa OTHONISHHA MeEIV 00BEKTAMHE HMEH:

Henoeek — QHIONOT — MATEMAaTHE — TeI0BEE, SHAOIIHE aHTTHACEHE F35IK — YeI0BEK, JHAIONIHE
TOTHEY.

3agaumne 2. ITocTpOHTE MHDEECTED B ECEX €T0 NOOMHOEECTE H MEOXeCTED C BCeX DOIMHOKECTE
MHO%ecTEA B. Kakyio MOIIHOCTE (pasMepHOCTE) HMEeKT MHOEecTEa A, B, C.

A=111.2}

3agamme 3. Ha mEoxecTee 9ucen M onpegeneHo oTHOMEHHE 0 . 331aTh MAaTPHIAMHE OTHOIIEHHA H

OIpeenHTE CEOHCTE 0, 2, p_l: p*: - p.p " Ecnm M= {1: 2.3.4.5, 5} H 0 -«0BITE MEHBIIEY.
3agzamue 4. HccnengviiTe 0THOMIEHHE 2 .
OTHOmEHHE £ Ha MHOKECTEE UelIEX NOTOFHTeNsHRX THcen. X7V = =umcno X mpegmectever
4HCTY V' E IOCTEJ0BATeNBHOCTH:

3agamme 5. HafTH DOmONHEHHZ, PasHOCTH, NPOHIBESICHHE, CHMMETPHIECEVEY PASHOCTE, MPAMOE
NpOH3IBEIEHHE H KBaIpaThl IBVX ODpOMeEVIEOE. Hao00pasHTE,

[2:5] |VZ:3).
3agarume §. [Joras®HTe MeTOZOM MATeMATHIECKOH HHIVEIIHH
1-28 2.2 3.2° n-2" 2"
+ + +...+ =1- -
3! 4! 5! (n+2) (n+2)

2 (5"-3"+2n) 4.

L.
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2 ceMecTp
KouTpoasuana padora Ne 4. [Tpegens

3Jaganne 1. BEMHCIHTE Npefensl QVHEDHE, He MONB3VACE CPEICTEAMHE AHO(Ep eHIHATEHOTO HCTHCTIE-
HHA.

2xt—5x+3
a) x=x3xt —4x—15
opH X, =3/2; x, =3; x, =,

x1-fT-x

0) lim
) x4 :c—4
B) im ———
n—rﬂarcrgitr
3 .1... +2
9 fm [ 223

x—sm| 2x 45 )
Jagamue 2. HaliTH TOYKH pa3peEa OVHEIHH, €ClTH OHH CYymIecTEVIOT. COenaTs gepTes

;
2x".ecrux <10,

flx)={cosx, ecrul <x<m/2,

x-ma/2, ecnux>mi2.

Koatpoasuas pabora Ne 5. [IpoH3E0IHAS H €& OPHIOHEHHA

3aganme 1. Haf#TH npoHzE0IHEIE TEPEOTO IIOPATIEA:

: (x) 63+ 6x°
Iy y=3x"+3x+8; 2) L'—arcrg > ' 3) }'=]11u'§; 4) y=xsinx; 5) }_='-c:—;c;
L R
ﬁ}L—]nl'c 4x° | - T L‘—l'c —?f‘g" 8) ¥ +xF =e’
3agamme 2. Hafite ;Hclacbepemmaﬂm dy.d’y dymxmEm y=4x° —7%.
x= r'4__
3agamme 3. Hafite ), ana dyvEsuE= .
y=—=I
o4
3aganne 4. HaiiTe HanOoNsIIes H HAMMeHBIIEE 3HAMEHHE (OVHEIHE Ha OTPE3Ke [— 1;3]:
1 3
y=—x +4x.
3
_ -8
3agamme 5. IIpoBecTH MOTHOE HCCIEJOEAHHE H MOCTPOHTE IPAQHE QYHEIHE } = —
X
Kouatpoasnana padora Ne 6. HeETerpan g ero OpHEIOEHEHH
3aganme 1. HafTe HeonpeneneHERE Iﬂ-I'IEI'pE..]II:I'
I 3 ;
[ 2 e x’d [k 5x 1 3 . .
1} [u - —; 1 2) [ . 3 [ 1‘( o4 [_‘ce‘“dx; 5) [cns' x sin xd
llsx 1—x* ) 23t " 9xt - - :
L3 .
2x+3 ) dx
6) ["f —Sr—?]lnxd_'c. V| ————dx: 8) | ————.
[ [ (x-3)x+5) 5&4.‘(‘—4.‘(—5
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3agamme 2. HafiTe mnomans GETVPEL, OTpaHEYeHHOH THHEAME V=X+2 V= 2— x.

T odx
3agasne 3. BrMHECIHTE HeCOOCTEEHHEIE HHTETPAl j—l e
:. -

Koutpoasaas padora Me 7. [IpoH3e0IHAT §VHEITHE HECKOIBEHK MepeMeHHRN

3aganne 1.HMccnegoeaTs Ha SECTPeMYM O VHEIHIO
z=—x" —}': +xy—9x+ 3y -20.
3apanne 2. Hafite nuddepeHIEan ETOporo nopAaka (HyHKIIHE
z = sinf xy).

3apanme 3. Haiita rpaguestT dyexmms 7 = In(5x” — ¥) B Touke A(L1) u npomzeoguyio B Touke A mo
HATIPAETEHHERD BeETOopa 4(2,—1).

Jagaame 4. COCTABHIE VPAEBHCHHE KAaCAaTeNBHOH IUIOCKOCTH H HODMAIH K I0OBCPERHOCTH

z=x'—2xy+ ¥’ —x+2y BTOUKe M(LLI).
KorTpoanuas padora Ne 8. Tubdepennuancune vpaeHeHEs
3azanme 1. Pemuts 1uddepeEIHEATEEEE VPAEHEHHA NEPEOTO IOPAIEA

_hz—lbf+2xy2=ﬂ, y@)=l

[ ]

3. x(y —y)=e™.
' 2
4.y —ycosx =y~ cosx.

2 2 3
JxT + v 2x +5v
= ;- 7 dv=0.
1 V

o o

TeMmul pedepaTor

. JIgHHH ETOpPOTO DOpPAIEA
. PasnevHEIe BHIE VPABHEHHA IITOCKOCTH.
. PHIETIeCKHH CMEICT OOTOKA B MOJE CROPOCTeH #HIKOCTH. DRMHCIEHHE DOTOKA.
. [JHBepreHIHY BEEETOPHOrD MO, 68 HHEAPHAHTHOE ONpeJelcHHe H (HDHIHTIeCEHE CMEICT.
. IlpeqHEATE H ONEPAITHH KEEAHTHD OBAHHA.
. XapakTepHCTHEH paccTOAHEH B rpadax. OnpegeneHse mvTel H KpaT9aimex ovTel & rpadax.
ATNTOPHTM ONpeaeleHEd KpaTIaiiey IvTeH B rpade.

7. KoMOHHATOpHO-TOTHIECEHH ammapat. MeTog BEIIOMeHAE H HCETIOIeHHE.

8. CHCTeMEI IpecTAEHTENeH MHOZECTE. MeToIR pemeHHs 3KECTPeMATEHEIX 33039 KOMOHHATOPD-
HOTO OpOoTpaMMHEPOBAHHA.

9. SneMeHTH TeOPHH PEEVD CHEHEL (O VHEIIHE.

10. SHNTepOEE] NeH, IHEIEL, IVTH, KOHTVPEL

L O S R N R
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TTpaMepHBIl ODepedeHE BEOOPOCOE K 3a49eTy (1 cemecTp)

O CHOBHEIE CEeEHHA 0 MAaTpHIAX. ONepanHH HAg MAaTpHIOAMH, HX CEOHCTEA.
OmnpegensTeNH KBaIpaTHRE MATPHL, CEOHCTEA ONpPEIeTHTENEH.
MeHOpE H anredpaHdeckHe JONOTHEHHA JISMEHTOE ONpeJenHIend. TeopeMa O pPasznoEKeHHH
OOpemenHTENd o0 AIeMeHTaM CTPOEH (CcTonoma).

4. OobpatHaZ MaTpHOA. TeopeMa O CVIOECTEOEAHHH 0OPAaTHOH MATPHIEL. ANTOPHTM HaXOXIEHHA 00-
pPaTHOH MaTPHITEL
5. Padr maTpHOEL 3neMeHTAapHEE NpecOpasz0oBaHHET MATDHI.

6. CHcTeMul THHeHHEN VPABHeHHH: MAaTPHIHAA 3aIHCE H MATPHIHOR pPelIeHHE CHCTEM.

7. PemerHe cHCTeM THHeHHEIX VpaBHeHHH MeTonoM ['aveca. Meeonenorasse CHCTeM THHEHHEIN VPaE-
HEHHH HA COBMECTHOCTE.

8. Bexrops (ocHOEHEE NOHSTHE). JIHHefiHEIe ONEpalHH HAT BEKTOPAMHE, HX CEOHCTEAR.

5. JlmseiiHad 3aBHCHMOCTE H THHeHHA® HEZaBHCHMOCTE EEKTOPOE. basHc H KOOpIHHATEH EEKTOPA.

10. TlpamoyronsHA® JeKapTOEAd CHCTEMA KOOpIHHAT. [[poekisa BEeKTOpa HA OChH, CEOHCTEA IPOEKITHH.

11. CrangpHOe NpOHIEEIeHHE BEKTOPOE, CEOHCTEA, BRIDAKEHHE Mepes KOOPIHHATEL, NPHIOHEHHT.

12. BekTopHOE NpOHIEEIeHHE BEKTOPOE, CEOHCTEA, BRIDAKEHHE Mepes KOOPIHHATEL, NPHIOXHEHHT.

13. CuMemasHOe NPOHIEEISHHE BEKTODOE, €r0 TEOMETPHYUECKHH CMEICT, CEOHCTEA, ERIPAEEHHE Hepes
KOOPIHHATEI, NPHIOHKEHHS.

14, TlomaTHe 00 VpaBHeHHH THHEH. (JCHOEBHEIE 330a9H AHATHTHIECKOH Te0MeTPHH.

15. Hccnegopasse 00mMeroc VpaEHEeHHS OpAMOH.

16. JImeeE ETOPOrO MOPEOEA: 3NTHNC. BEEO] KAHOHHYECKOTO VPARHEHHS ALITHIICA.

17. JImeeHE ETOpOTO MOpEOEKA: THOepOona. BREO] KAHOHHIECKOTO VPARHEHHA THIEPOOIEL

18. JImewHE ETOpOrO MOpEOEA: mapadona. BEEOD KAHOHAYIECKOTO VPABEHEHHT NapadonkL

19, YparHeHHH NOBEPXHOCTH H THHHH.

20. Paane4YHEIE BHOEl VPAEHEHHSA IUIOCKOCTH.

21. HeccnegoeasEse 00mMero VpaBHEHHA IUIOCKOCTH. BIaHMHOE pacHoNIokKeHHE IIOCKOCTEH: VIO Me&-
IV IIIOCKOCTAMHE, VCIOBHA HAPANIeNbHOCTH H NePIeEIHEVIAPHOCTH.

o k2 -

Ll ped

22, PasnEvHEIE EHIH VPABHEHHA OPIMOH B OpOCTpaHCTEE. D3aHMHEOS PACOONOEEHHE JEVY OPAMEIX B
NpOCTPAaHCTES: VIO MEETY OPEMEIME, VCIOBHA NaPaNlIelsHOCTH H NepOeHIHEYIAPHOCTH.

23. BzaHvHOE pacnoloEeHHAE OPAMOH H INOCKOCTH.

24 Muomectea (ocHOEBHEIE moHATHA). Onepainss Ha® MHOEECTEAMH. UHCIOBHE MHOZECTER. UHCIO-

BRIE IPOMEEVTEH, OEPECTHOCTE TOYEH.

25 bmHApHHE OTHOmMEeHHY. CBOHCTEA OHHADHEIX oTHOmMeHHH. OTob0paxeHHs. BEON oToOpazeHHE.

26. KomMImmekcHEIE 9HCIA, OCHOEBHEIE NOHATHA. | eOMEeTpPHYIeCKOE H200pAEeHHE KOMIUTEKCHEIX THCEN.
DopMEL 3AMHCH KOMITTEKCHEIX THCET.

27. OnepanHH HaJ KOMILIEECHEIMH THCIAMH.

28. DBrickaseEaHHd. ONepalHH HaJ ERICKA3REAHHAMH. JaK0HEI MATeMATHICCKOH TOTHEH.

25 IlpedHEATH H ONepallHH KEAHTHDOBAHHA.

30. Bvneen dvesmmm. JIOrHEA DpeJHEATOE.

ITpaMepHBI DepedeHs BONPOCOE K 3K3aAMeHY (2 CeMecTp)

1. TIlpexen 4HcnoBoH HoCIeIOBATEIRHOCTH. becKoHeTHO DONBIIHE H OeCKOHETHO MAIEE OOCIEI0-
BATETBEHOCTH.

2. Ilpemgen dvesmms B Touke. OgHOCTOpOHEHE mpemensl Ilpemen dvEREDHH mpe X —* <0, becko-
HeYHO DOILIIHE H DECEOHETHO MANHe DVHEIHE.

3. OcHOBHEI® TeOpeMEl O MpeJenax. JaMedaTenbHEE IPeIekL.

4. CpapHenHe OeCKOHETHO MANEX QVHIIHE SEEHEATEHTHEIE OeCEOHEeTHO MATEE DVHEITHE

5. HenpeprBHOCTE OVHEDHEH B To9ke. (CHOEHEIE TeOpeMEl 0 HeNPepRIEHER dvErmmix. CeoficTea
thVHEIN, HempepRBHEX Ha 0Tpeske. Knaccuduramme Tover pasprea hVHEITHE.

6. 3371aYH, NpHEOIANTHE K NOHATHES NPOHIEOIHOH OnpeneneHHe NPpOHIBE0THOH, eE reoMeTpHIE CEHE
H MeXaHErTeckHd cMecn. CBE3s MeEIy HeNPepREHOCTER H JHD D ep e HIHpVeMOCTEED.
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7. OcHoeune mpaesna gEbdepernuporanns. [IpoHzE0HAS cI03H0H H o0paTHOH dvusmmi Ilpo-
H2EOJHEIE OCHOEHEX JIeMEHTAPHEIN by HEIHE.
8. TabmHIa OpOH3EOOHEE. [IPOHIEOIHEI® BRICINHX MOpAnkoE. [TomsTHe nubdepenmmana dvermE:,
ETO Fe0MeTpPHIECEHH CMEICT.
9. OcHoeune TeopeMmul gubdepeEnEanEHOrD Heaucnenns. [Ipaeano [lonurang. PackpriTHe Heompe-
OeleHHOCTeH.
10. HeTepEansl MOHOTOHHOCTH, alITOPHIM HX OTHICKAHHA. JECTpeMyM dvErumEH. Hanbonsmees H
HiHMeHBIIEE JHATCHES QVHEIHH, HeNPEePEREHOH Ha OTPe3ke.
11. BemvenocTs rpadEea dvHEDEHE, TOTEH Deperdda. AcHMOTOTH rpadeea dyHEIHE.
12, Obmas cxemMa HCCIeTo0RaHAY QVHEIHE H NocTpoeHHd ef rpadmka.
13. TTomatee auddepernHana QVHEIHE. [ eoMeTPHEIECKHH CMEICT JHODepeHIHATA.
14, Ocuoennie Teopemsl 0 guddepernmmaanax. Tadnuna guddepennmance. Juddepermmans: srcnmy
MOPAEIKOE.
15, Ilpemenenre gaddepernrana ¥ DpHOTCESHEEN BEITHCTEHEAM .
16. ITomaTHe HeonpeaeleHHOTO HETerpana. CEROHCTEA HEONPEeIeleHHOTO HETerpana. 1a0IHmna oc-
HOBHEIX HEeONpPeIeIeHHEX HHTeTDATOE.
17 MeToOwI HETeTPHp OEAHHA
18. HTerpHpOEaHHE PANHOHATEHEIX OVHEIHI.
19 TloHaTHE OnpedeleHHEOTD HHTEIpand. (JCHOEHEIE CEOHCTEA. BEMHCIEHAS ONpe e IeHHOIO HETE-
rpana.
20.T eomMeTpHIeCcEHe H DHIHIeCENEe MPHIOEKSHHT ONpeIeleHHOI0 HETerpana. [[pHOImEeHHOE BRI
MHCIEHHE ONpeJeleHHOTD HHTETPATIa.
21. OcHopHE: HOHEATHE QVHENHE IBVY NepeMeHHRX. [Ipe el H HeNpepLEHOCTE QVHEIHE IEVX IIe-
peMEeHHEIX.

A TT 1 1 4 TT

22 TIporseogHEE H AubdepeHIHEATE O VHEIHE HeCKONBKHX MepeMeHHEX. YacTHEE MPOH3BOIHEIE H
oEbDepeHIHANE NEPEOrD MOPAIEA.

23 SxcTpeMyM DVHEDHHE JEVX nepeMeHHX. HeoOXogHMEIE H JOCTATOYHEIE VCIOEHT 3KCTPEMYMA.

24 O6mHe cEegeHHEs 0 IHD G epeEIHANLHE VPaEHeHEHAX. [[Y NepEOT0 MOpEIEa. Y PaEHEHHST C pas-
IeNAKMIHMHECH IepeMeHHRMH.

25, Ooeoponsee Y. [IHHeHHEIE VpAaEHEHHA. ¥ PABHEHHE hepHVIIIH.

TecTn!

3ATAHHE N 1 (smibepume 0dux eapuanm omeema)

-2 1 1
3 2 1
1 0
OnpegenHTens pPaEeH. ..

BAPHAHTHI OTEETOB:

1) -1 2) 1
3) 5 4) -5
JATAHHE N 2 (suifepume 00uUN sapuaxm omsema)
-1 2 1 -1
B

Eem 4 =5), 0 2 =24+ B

. TO MATPHIIA HMEET BHI. ..

BAPHAHTDBI OTBETOB:
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BAPHAHTHI OTBETOB:
1 -3 -1 3}
1) g 2) 4 -3
)
-1 3 0 1)

3) 4)
8 -8 8 -8,

3ATAHHE N 3 (suidepume sapuanmsel COSTACH0 MEKCMY 3a0anua)
YCTAaHOBHTE COOTESTCTEHE MEXIV JBVMA MHOKECTBAMH .

13 58 -3 1
3 B (S P
L2 o h N 1 3

Fu

BAPHAHTHI OTBETOB:

JEICEARE (703 o)
A = B =
: 1 -0 ) o1 03,
=1 -3 6 =1 f 1 - 4)
C) A = D) AT =
1 - ‘l k- 015 }-'\SJ
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1 -3 -1 3
1) g — » 4 -3
F,
-1 3 0 1)

3) 4)
8 -8 8 -8)

3ATAHHE N 3 (swnibepume eapuarmel COZTACHO MEKCMY 2adaria)
Y CTAHOEHTE COOTERTCTEHE MEXIY JEVMA MHOXKECTEAMHE ...

13 5 8 -3 1
SR IR O
L2 , N 1 3

BAPHAHTBI OTBETOB:

a2 4o [703 01
A = B =
) 1 -0 } L 01 03
(-3 6 G 1 -4
C) AT = D) AT =
1 -2 -05 25
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. o -2
) -3 1

3ATAHHE N 4 (smifepume oduK apuarm omeema)

B cHcTeEMe VPaEHEHHH
II—SIE—I3+ZI4 +I5 =0
II +53 - 2.1'4 +I5 =0
253 +x,—4x5,=0

HE3dBHCHMEIMNEH (CBU o IZ}I,:I.I-]]:|E\rIH:|I NepeMeHHERIMH MOZEHO CHIHTATE. ..

BAPHAHTHI OTBETOB:
1) Xg

3) Xp X3 X3 X4 Xs

2) Xy %3 X3

4) Xgq X5

JATTAHHE N 5 (suifepume HeckoIbko SAPUANMOE OMEema)
JaHa KOOpPAHHATHAS OCh. [[paBHIBHEIME VTBEDEICHHAMHE SBISKOTCE. .

BAPHAHTBI OTBETOB:

H3 TEVE PA3THIHEIX TOTEE Ha EO Dp,:[I{HE.THDﬁ

1} OCH, HMEHIMHX OTPHIATEIBHEIE KOODIHHA- 1}
TEI, J4IBIOIE OT HA94lld KOODIHHAT JICEHT
TOYEA, HMEKIIAd MEHRITVEY KOODIHHATY

3} EKOOpPpOHHATA TOYEH Ha OCH PAaBHA paCcCTOA- 4}

HHIO OT 3TOH TOYEH A0 Ha9ala OTCYEeTa

EOODIHHATEI JEVE TOTEK KDDP,:[I—H—IE.THDﬁ OCH,
JIEFANTHE IO PA3HBIE CTOPOHEL OT HAYA4TId
OTCHMETA, ECErJa HMERT DAIHEBIE SHAEKH

HATaI0 KEOOPIHHAT MOMKET JIeEATE HA OTPe3-
EE, COEIHHAKMEM OBE TOTEH KOOPIHHATHOH
OCH, HMEKIIHE OTPHIATEIBHEIE EOODIHHATE

3ATAHHAE N 6 (suifepume HeCKoIsK0 APUAHMOE OMEama)

CpenoH OpaMex
I, :=2x+6y-5=0

MapalJIeIbHBIMHE ZBJIAEOTCA ...

BAPHAHTEI OTBETOBRE:
1) L1 2)

3) I3, ta 4)

b ix+3y=5=0,[,:2x+6y-3=0 l;12x-6y-3=0
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JATAHHE N 7 (swifepume odun sapuanm omeemad)
Tonsoc mongpHOHE CHCTEMEI KOOPIHHAT COBMENNEH C HAYATOM JeKAPTOEOH CHCTEMEl EOOPIHHAT, a II0-

" 3;
JIEPHAA OCh COBIIATACT C MONOFHTEIBHOH IIOTVOCBEY abcomcce. Torga To9ka ( ? '}?) . 34JaHHAH B JEEAD-

=5
TOBOH CHCTeMe KOOPIHHAT, HMeeT NOMADHEH pagnyc ©  ° TpH V. PABHOM ...
BAPHAHTHEI OTBETOB:

1) 2 2)

[ ]

3) +4 4) 8

JATAHHE N 8 (swifepume HECKOIBRO SAPUAHMOE OMEEM)
o(1,3,2)

Ecnu —meHTp chepsl, To ee VpaEHeHHS MOZET HMETE BHT .

BAPHAHTDLI OTBETOB:

D x?sx+y?43y+2? +22413=0 2) x?-2x+y?-6y+z'-42z+13=0

3) xi—x+y2—3y+zz—22+2=ﬂ 4) x1—3x+y2—ﬁy+zz—4z—2=ﬂ

|
JATAHHE N 9 (suifepume sapuarmsl cOSTACKD MEXCMY 3adanua)

Y CTAHOEHTE COOTESTCTEHE MEZEIV rpacl:m:c::»x cl:}'lmm H XApaKTepOoM TOMEH
A A

4 Y

Y
Y

0 e X 0

]
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e —

L i

0 “ X 0

BAPHAHTBI OTBETOB:

A) TOYEA HENPEPEIEHOCTH B)
C) TOYEA paspeEd 2-TO poJa o)
E) TOYEA YVCIPAaHAMOTO pa3pheEa

JATAHHE N 10 (swifepume odun eapuarm omeema)

3HaYeHHe NPOH3IEOAHOH ETOPOTO MOPEIEA §VHEITHH
BAPHAHTEHI OTBETOBRB:

1) 4 2)
3) -4 4)

JATAHHE XN 11 (suifepume odun sapuarm omeema)
1

dyHEEIHEe, MpoHIBOIHAY BETOPOTO MOPEIEA KOTOpOoi pagHa *

BAPHAHTHI OTBETOB:
1) f(x)=x-arctg x 2)

3) flx)=-

1
_ 4)
X

y=sinlx+4x

b i

TOYEA pazphEd 1-TO poJa

TOYEA MIEpeTHDA

xXx=

E TOYEE 4 PAEHD. ..
1
-1
. ABIIAETCH ...
fx)=x-lx
1-x
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3ATAHHE N 12 (suifepume 0dun eapuasm omeema)
+60
[(x —2)dx
HecoOcTEeHHEIR HETETpAT 3 paEeH ..

BAPHAHTEBI OTBETOB:

1) 2) 1

e | =

3) 4)

L | = b2 | =

3ATAHHE N 13 (sribepume 0dux 6apuaniv omeema)
a={4a6) b=(ZLE)
1 p

EEE‘IDPHDE MIpOH3IBEIEHHE BEETOPORB dBHO HVIIEY, €CIIH. ..

BAPHAHTEBI OTBETOB:

1) [1::2,:}3=4 2) {1:3:5:1
3) [x:},:|8=1-"r3 4) ﬂ::},:|8=3
3ATAHHE N 14 (suibepume 0dux eapuaxsm omeemada)
Ins BeEkTOpa a{m. 0, 1’3)= m#0 ) p#0 . BEPHO VTIBEpEICHHE .
BAPHAHTHI OTBETOB:
1) all OCH Cy 2) al mrockoers “HZ
3) a_LDCHCst 4) ﬂlDCHCL'c
3ATAHHE N 15 (suifigpume HeckoIbko SAPUANMOE OMEEMA )
3anoaHume HPOHYCKU
Ecns mocneoEaTeIBHOCTE ... TO OHA ...
BAPHAHTHI OTBETOB:
1) MoHOTOHHA, CXOOHTCH 2) CXOOHTCE; OTPAHHYIEHA
3) MOHOTOHHA H OTPAHHYEHA] CXOIHICH 4) orpaHH9eHa; CXOIHTCH
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JATTAHHE N 16 (sxibepume 0dun eapuarm omeema)

=]
o
2 an %
PagHyc cXOIHMOCTH CTeINeHHOTo paga 7=V paseH 10. Torga HHTepBal CXOAHMOCTH HMEET

BAPHAHTEHI OTBETOB:

1) (0: 10) 2) (- 10: 10)
3) (—10; 0) 4) (—5:5)

JATAHHE N 17 (suibepume o0dun eapuarm omeema)
P(A)=03 P(B)=04

- {
CrnvaaHHEIe COORITHA A H B, vIORIETEOpPAKIIHE VCIOBHAM

P(AB)=0,2

. ABJIAROTCAH . ..

BAPHAHTEI OTBETOB:
E

]} COEMECTHRIMH H HEJABEHCHMBIME 2-} HECOEMECTHRIMH H HE3AEHCHMEBIMH

3} COEMECTHRIMHE H JAaBHCHMEBIME 4} HECOBMECTHRIMHE H 3aBHCHMBINME

3ATAHHE N 18 (smibepume 0duH eapuanm omeema)

Tlo MENIeHH NPOHIBOIHTCE TeTHIPE BRICTPENA. 3HATEHHAE BEPOSTHOCTH NP OMaXa IPH NepPEOM BREICTPE-
ne 0.5; opeE eTOpOoM - 0.3, mpHE TpeTheM — 0,2 mpH geTBepToM — 0,1,

Torga EepORTHOCTE TOTO, 9TO MHIICHS He VAT MOpakeHa HH Pazy PaBHA. ..

BAPHAHTHI OTBETOB:

1) 0,003 2) 0,275
3) 1.1 4) 0.03

3ATAHHE N 19 (suibepume oduH eapuarm omeema)
CoOnITHE 4 MO%eT HACTVIIHTE IHIIE OPH VCIOEHHE NOABIEHHA OJHOTO H3 JAEVX HECOBMECTHBIX COOBI-

P(B)="1

THH By H B , 00pas3vVIOIIHER DONHYIC TPVIITY COORITHHA. H2EeCcTHE BEpOATHOCTE 3u

P(A/B)=1, P{Afﬁzyzi

P P(A
}'CJ‘IDEI—]]:IE BEPDMHDCTH - N TDI‘:I.EL BEPDH“IHDCTI: ( ] pELEHEL -

BAPHAHTHI OTBETOB:

frd | st

1) i 2)
4
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3) 4)

o | bt
b | =

JATAHHE N 20 (smfepume 0dun sapuarm omsama)
B rpymme 20 ctygeHToE. ToIga 9HCI0 COOCODOE ERIOPATE CPeIH HEX CTApOCTy H er0 3aMecTHIeNE,
PABHO ...

BAPHAHTHBI OTBETOB:

1) 39 2) 380
3) 210 4) 400

7.4. MeToamnyeckue MaTepuasnbl, onpeaensiowme npouenypbl OLeHMBaHUA 3HAHUM,
YMEHMUM U HaBbIKOB, U ONbITa AEeATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (popMUpoBaHua
KOMMNEeTeHLUUun

TpeboBaHuA K KOHTPOJILHOW paboTte

KoHTposibHas paboTa - cpeacTBO NMPOBEPKN YMEHWI NPUMEHSTb MOJTy4YEHHbIE 3HAHWS 09 pelleHus
3a/lay onpenesneHHoro Tuna no TeMe U pasaeny.

KoHTponbHasa paboTta npeacrtasnaeT cobo ognH U3 BUAOB CaMOCTOATEIbHON paboThl
obydatowmxcs. Mo cyTn - 3TO N3N0)KEHNE OTBETOB Ha onpefesieHHble TeopeTnyYeckme BONPOChI Mo
y4yebHOM AnCUMNNHE, a TaKXe pelleHne npakTniyecknx 3agad. KoHTposibHblie MPOBOAATCA AN
TOro, 4Tob6bl pa3BuTb y 06y4aloLLNXCA CNOCOOHOCTN K aHaIM3y HAaY4YHON N y4ebHOM nuTepaTyphl,
yMeHune 06o6uaTb, CMCTEMaTU3NPOBaTb N OLLEHNBATL NPAKTUYECKUA N HayYHbI MaTepuan,
YKPENSATb HaBblKW OBJIAAEHUSA MOHATUAMMN ONpenesieHHON HayKn 1 T.4.

Mpwn oueHKe KOHTPOJIbHOW paboThl NpenoaaBaTeSlb PYKOBOACTBYETCS C/eAyoWUMN KPUTEPUAMNA:

- paboTa 6bi1a BbINOJIHEHA aBTOPOM CaMOCTOSITESIbHO;

- oby4atowmnca nogobpan 4OCTAaTOYHbLIN CANCOK NNTEpaTypbl, KOTOPbIA Heobxoanum s
OCMbICNEHUSA TE€Mbl KOHTPOJIbHOW paboThl;

- aBTOP CyMeJ1 COCTaBMUTb JIOrn4yeck 060CHOBAHHLIN MaH, KOTOPbIA COOTBETCTBYET MOCTABJIEHHbLIM
3aa4aM 1 ChOpPMYIMPOBAHHON Lienu;

- obyyvatoLmMincs npoaHannMsnMpoBan MaTepman;
- obyvatowmnca cymen obocHOBaTb CBOKO TOYKY 3pPEHUS;

- KOHTposibHas paboTa ocopmMsieHa B COOTBETCTBUE C TpeboBaHMAMY;

- aBTOp 3allTUNN KOHTPOJIbHYHIO pa60Ty nycnewHo OTBETWUJT Ha BCE BOMPOCHI npernoaaBaTesii.

KoHTponbHas paboTa, BbiNosHeHHas HebpexkHo, 6e3 cobnoaeHns NpaBusl, NPpeabsaBsSEMbIX K ee
ohopMJIeHMIO, BO3BpallaeTca 6e3 NpoBepKu C yKa3aHNeM NPUYMH, KOTopble 10BOAATCA 00
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obyyatouierocsi. B 3TomM cnyyae KOHTpoJibHasi paboTa BbIMOJIHAETCSA MOBTOPHO.

BapraHT KOHTPOJIbHOW PaboThbl BbIAAETCSA B COOTBETCTBUM C NOPSAAKOBLIM HOMEPOM B CMNCKE
CTYOEHTOB.

KpuTepvm OLUEeHKM 3HaHUK npu HaNnCaHum KOHTpOJ’IbHOﬁ paGOTbI

OTMeTKa «OT/IMYHO» BbICTABNSETCS 00yYaloLleMycCsl, MOKa3aBLLIEMY BCECTOPOHHME,
CUCTEeMaTU3NPOBaHHbIE, FyboKMe 3HaHMS BONPOCOB KOHTPOJIbHOM PaboTbl U YMEHNE YBEPEHHO
NPUMEHATb X Ha NPAKTUKE MNPU PeLleHN KOHKPETHbIX 3a4a4, CBO6oAHOE 1 MpaBusibHoe
060CHOBaHME NPUHATLIX PeLleHWI.

OTMeTKa «X0pOoLLO» BbICTaBAseTCs oby4yaloLemMycsi, eC/iM OH TBEPAO 3HAaeT MaTepuasl, FPaMoTHO U
Mo CyLecTBY M3/araeT ero, yMeeT NPUMEHSTb NOJy4YEeHHbIE 3HAHUA Ha NPaKTUKe, HO A0MycKaeT B
OTBETE UM B pPeLleHnN 3afay HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXKET YCTPAHWUTb C MOMOLLbIO
[OMOJIHUTE/IbHbLIX BOMPOCOB NpenofaBaTens.

OTMeTKa «y[0B/IETBOPUTESIbHO» BbICTaBNSETCSA 0byYaloLeMycs, NokasaslleMy pparMeHTapHbIN,
pPa3pO3HEHHbI XapaKTep 3HAHW, HEAOCTAaTOYHO NpaBUJIbHble HOPMYNNPOBKN BA30BbLIX MOHATUN,
HapyLLUEHUS NOrMYeCcKon NocrefoBaTe/IbHOCTU B U3JI0XKEHMW NPOrpaMMHOro MaTepuana, Ho npu
3TOM OH BJlafieeT OCHOBHbLIMU NMOHATUAMMN BbIHOCUMbIX HA KOHTPOJIbHYO paboTy TeM,
HeobXxoaAMMbIMK ANs AanbHenwero obyyYyeHns 1 MOXKET NMPUMEHATb NoJlyYeHHble 3HaHWUs Nno obpasuy
B CTaHOAPTHOW CUTyauun.

OTMeTKa «HeyaooBNeTBOPMTENbHO» BbICTABASETCS 0byYatoeMycsi, KOTOpbI He 3HaeT 6osbLuel
4aCTV OCHOBHOIO COAEP>XaHNs BBIHOCUMbIX Ha KOHTPOJIbHYI0 paboTy BONPOCOB TEM AUCLUMIIMHBI,
nonyckaeT rpybblie owmnbky B OPMyIMPOBKAX OCHOBHbIX MOHATUA U HE YMEET UCMOJ/Ib30BaTb
NoslyYeHHbIE 3HaHUS.

TpeboBaHua K HanucaHuio pedeparta

PedepaT - NnpoayKT camocToAaTenbHON paboTbl oby4atowerocs, npeacrtasnstowmin cobom KpaTkoe
N3N0XXEHNE coAep KaHns 1 pe3yibTaToB UHANBUAYAIbLHON y4ebHOo-1nccenoBaTeNbCKOM
0esaTesNIbHOCTN. ABTOpP pPacKpbIBaeT CyTb Uccienyemon rnpobriemsl, NPUBOANT Pa3sINYHbIE TOYKN
3peHuns, a Takxe coBCTBEHHbIE B3rnsabl Ha Hee.

PedepaT nonxxeH 6bITb CTPYKTYpUpPOBaH (Mo rnaesam, pasaenam, naparpagam) u BKOYaTb
pasgesbl: BBedeHue, OCHOBHYIO YacTb, 3ak/o4yeHne, CMUCOK NCMONb30BaHHON nnTepaTypsbl. B
3aBMCMMOCTU OT TEMATUKKN pedepaTa K HEMY MOryT BbITb 0hOpMIEHBI MPUJIOXKEHUNS, COAep KaLLNe
OOKYMEHTbI, unatcTpaunm, Tabnmubl, CXeMbl 1 T.4.

Kputepumn oueHuBaHusa pedepara:

OTMeTKa «OTJ/IMYHO» BhIMOJIHEHbI BCe TpeboBaHWsS K HaNMcaHuo 1 3almTe pedepaTa: obo3HayYeHa
npobaema n obocHoBaHa e€ aKTyasIbHOCTb, CAENIaH KPAaTKUIA aHaIN3 pas3/IMyHbIX TOYEK 3peHUsl Ha
paccMaTpuBaeMyto npobsieMy 1 NOrMYHO n3NoXKeHa cobCTBEHHAsA No3nLKUs, CHOPMYIMPOBaHbI
BbIBO/lbl, TEMA PACKPbITa MNOJIHOCThIO, BblAep>KaH 06bEM, cobntoaeHbl TpeboBaHUA K BHELLHEMY
ohOpMJIEHWIO, AaHbl MPaBUJibHbIE OTBEThI Ha AOMNOJHUTESIbHbIE BOMPOCHI.

OTMeTKa«X0poLlOo» - OCHOBHble TpeboBaHUs K pedepaTy 1 ero 3alnTe BbIMNOJHEHbI, HO MPU 3TOM
JonylleHbl Hefo04YéTbl. B 4aCcTHOCTW, UMEIDTCA HETOYHOCTU B U3/I0XKEHUN MaTepuasa, OTCYyTCTByeT
Jlornyeckas nocsiefoBaTes/IbHOCTb B Cy)XJEHUAX, He BbiaepXaH 06bEM pedepaTa, UMelTCs
ynyLleHns B 0QOPMJIEHUN, HE OOMYCKAET CyLLIeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
[OMONHUTENbHbIN BOMPOC.

OTmeTKa «yOOBNETBOPUTEJNIBHO» - NMEIKTCA CylleCTBEHHbIE OTCTYIJIEHNA OT TpeﬁoBaHI/IIZ K
pedepnpoBaHnio. B 4HaCTHOCTK, TeMa OCBelleHa JINLb YaCTUYHO, AoNyLleHbl pakTn4eckmne ownbkun
B coAep>XaHun pedrepaTa Uau Npu oTBeTe Ha AOMNOJIHUTENIbHbIE BOMPOCHI, BO BPEMSA 3aLLUThI
OTCYTCTBYET BbIBOL.
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OTMeTKa «HeyaoBNeTBOPUTENbHO» - TeMa pedepaTa He packpbiTa, 06HapyX1BaeTCs
CyLleCTBEHHOE HeMNoHUMaHne npobnemsl.

TpeﬁoBaHml K BbiMOJIHEHUIO TECTOBOIO 3anaHusA

TecT - cuMcTeMa CTaHAapPTM3MPOBAHHbLIX 3af4aHunin, NO3BOJISAIOLIAN aBTOMaTU3NPOBaTh NpoLenypy
N3MepeHns YPOBHS 3HaHN U yMeHnI obydaroLlerocs.

B TeCcToBbIX 3a0aHNAX NCMOJIb3YIOTCA YeThbipe TuMna BOMNPOCOB:

- 3aKpbiTas popMa - Hambosiee pacnpocTpaHeHHas opMa 1 npennaraeT HECKOJIbKO
anbTepHaTUBHbLIX OTBETOB Ha MOCTaBJIEHHLIN Bonpoc. Hanpumep, obyyatollemMycsi 3aJlaeTcs BONpoc,
TpebyoLlWnii aNlbTEPHATUBHOIO OTBETA «[a» UIN «KHET», «SABJINETCA» UM «HE SIBNAETCS»,
«OTHOCUTCSI» UM «HE OTHOCUTCS» 1 T.M. TecToBoOe 3afaHne, Coepxallee BOnpoc B 3aKPbITOM
¢opme, BKOYaeT B cebsi 0ANH NN HECKOJIbKO MPaBUJIbHbIX OTBETOB U MHOrAa Ha3blBAETCS
BbIOOPOYHbLIM 3a4aHNEM. 3aKpbiTas hopMa BOMPOCOB MCMOJb3YEeTCA TaKXXe B TeCTax-3adadvax C
BbIOOPOYHLIMU OTBETAMU. B TECTOBOM 3aZlaHUM B 3TOM CJlydae cpopMySINpOBaHbl YC/I0BUE 3a1a41 U
BCe HeobxoAnMble NCXOAHble AaHHble, @ B OTBETAX NpeAcTaB/eHbl HECKOIbKO BapMaHTOB
pe3ynbTaTa pelleHns B YNCI0BOM uan 6ykBeHHOM Buae. Obyyaowmincss LO/KEH pelnTb 3a4ady 1
NMokKa3aTb, KakoW 13 NpefcTaB/eHHbIX OTBETOB OH MOJIY4UI;

- OTKpbITas popMa - BONPOC B OTKPLITON hopMe NpeacTaBasieT cobol yTBEp)XKAeHWEe, KOTopoe
HeobxoAnMo AOMNoNHUTL. [laHHaa popMa MoXXeT ObiTb NpefAcTaB/ieHa B TECTOBOM 3aaHunN,
HanpuMep, B BUAE CJIOBECHOr0 TeKcTa, opMybl (YypaBHEHUS), rpadmka, B KOTOPbIX MponyLeHbl
CyLLLEeCTBEHHbIE COCTaBASIOWME - YHAaCTU C/I0Ba UM ByKBbI, yCJI0BHble 0603HaYEeHUSA, INHAN NN
n3o06pa’keHns 31eMeHTOB CXeMbl U rpadmka. ObyyatoWnncs AOIKEH MO NaMSATU BCTaBUTb
COOTBETCTBYIOLLME 3/IEMEHTbI B YKa3aHHbIE MecTa («MponycKu»);

- YCTaHOBJIEHME COOTBETCTBUS - B JAHHOM CJlydae obyyatowemMycs npeasaratoT ABa CNUCKa, Mexay
3/leMeHTaMN KOTOpPbIX ClefyeT YCTaHOBUTb COOTBETCTBUE;

YCTaHOBJIEHME NMOoCNenoBaTe/IbHOCTU - nMpeanosiaraeT HeobXxoaAnMoCTb YCTaHOBWUTb MpaBuJibHYtO
nocsiefoBaTesIbHOCTb NpensiaraeMoro crnnmcka cnos nnm gpas.

TecTbl CrpynnupoBaHbl No TeMaM. KonmM4yecTBO TECTOBbLIX BOMPOCOB B pa3fesie pasnyHo, 4To
obycnosneHo 06bEMOM M3yYaeMOro MaTepmasnia n ee TpPyOoOEMKOCThIO.

®OopMYSINPOBKM BOMPOCOB MOCTPOEHbLI MO CAeAYLW MM OCHOBHBIM MPUHLMNAM:

BbiOpaTb BepHble BApMaHThbl OTBeTa.

B nyHKTe npuBeaeHbl KOHKPETHbIE BOMPOCHI M BapuaHTbl oTBeToB. ObyyatolemMycs npensaraeTcs
BbiIOpaTb HOMEpP NPaBUJILHOIO OTBETA M3 NMpeaJsiaraemMbiX BApuaHTOB. [py 3TOM clieayeT yyecTb
Ba)xHoe TpeboBaHMe: B 0TBETAX K 3aaHNi0 0653aTesIbHO A0J/IXKEH ObiTh BEPHbLIN OTBET U OH A0JIKEH

ObITb TOJIbKO OOUH.

ObyyatoWmnca nomxeH BolbpaTh BepHbIi OTBET Ha NOCTAB/IEHHbLIN BOMPOC U CBEPUTb €ro C
NpaBWJibHLIM OTBETOM, KOTOPbLIA NAeTCA B KOHLE.

KpuTepum oueHKHU 3HAaHMW NpU NPpoBeeHUN TeCTUPOBaHUA

OTMeTKa «OTJZINYHO» BbICTaBAAETCA NMPU YCJI0BUN NMPaBUJIbHOro oTBeTa He MeHee 4eM 85%
TeCTOBbIX 3a4aHUI;

OTmeTKa «KXOpPOLO>» BbICTaBNAETCA Npn yCnoBUn NnpaBnjibHOro OTBETa HE MeEHeEeE HeM 70 %
TeCTOBbIX 3a4aHUN;

OTMeTKa «y[O0BJIETBOPUTESIbHO» BbICTABASETCS NPU YCJIOBUM MPaBUILHOr0 oTBeTa He MeHee 50 %;

OT™MeTKa «HEeynoBNETBOPUTENbHO» BbICTaB/IA€TCA NMpun yCJ1I0BUN NPaBWUJIbHOIro oTBeTa MeHee 4YeM Ha
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50 % TecToBbIX 3a4aHUN.
Pe3ynbTaTbl TEKYLLEr0 KOHTPOS UCMOJb3YIOTCS NPU NPOBEAEHNN NMPOMEXXYTOYHON aTTecTauun.
TpeboBaHuA K NnpoBeaeHUIO 3a4eTa

3a4eT - hopMa NPOBEPKUN 3HAHWIA, YMEHUI N HABLIKOB, MPUobpeTeHHbIX obyvatoWmMMncsa B npoLecce
yCcBO€HUs y4ebHOro Matepuana NeKLUNOHHbIX, MPAaKTUYECKNX N CEMUHAPCKMNX 3aHATUIA NO
ANCUUNANHE.

KpuTepumu oueHKM 3HAaHUH Ha 3a4eTe:

3a4eT MOXXEeT NPOoBOAUTLCS B (hOpMe YCTHOrO ornpoca WUan Nno BoNpocaMm, C NpeiBapuTesibHOM
NoAroToBKOM nnmbes NnoAaroToBKW, MOYCMOTPEHUIO MpenogaBaTerns.

Bonpochkl yTBEp>KOalOTCA Ha 3acedaHuUn Kadeapbl U NOAMUCLIBAOTCA 3aBeaylowmm Kadenpon.
MpenogaBaTesib MOXKET NPOCTaBUTb 3a4eT 6e3 onpocannim cobecenoBaHnsa TeEM CTyAeHTaM,
KOTOpble aKTUBHO y4aCTBOBaJIM B CEMUHAPCKUX 3aHATUAX.

LLIkana oueHnBaHusA: AByx6ansbHas WKasna - He 3a4TeHO (He BLIMOJIHEHO); 3a4TEHO (BbIMNOJ/IHEHO).
OLeHKa «3a4TeHOo» CTaBATCcsA obyyaloLeMycsi, OTBET KOTOPOro CBUAETE/IbCTBYET:

- 0 MOJIHOM 3HaHUW MaTepuasa Nno NporpaMmMme;

- 0 3HAaHWN PEKOMEHZ0BAHHOM NMTEpPaTypHhI,

- 0 3HAHWW KOHLENTYaNIbHO-MOHATUIAHOIO anmnapaTa BCEro Kypca v NPUHUMAaBLLNA aKTUBHOE
y4aCTUS Ha CEMMHAPCKUX 3aHATUSAX, @ TaKXXe COAEPXXUT B LIe/IOM NMpaBuJibHOE U
apryMeHTUpPOBaHHOE M3/10XKEeHME MaTepurana.

OueHKa «He3auTeHOo» CTaBATCSA o6yl-|arou.lemyc;|, nMewuwemy cyulectBeHHble npo6enb| B 3HaHNN
OCHOBHOIo MaTepualJia Nno nporpamMmMme, a Takxe AonyctmeliemMy npunHuUumnmnaibHble ownbku npum
N3N0XKeHNUN MaTepuana.

KpuTepumn oueHKM 3HaAaHUM Ha dK3aMeHe

DK3aMeH MOoXXeT NMPoBoANTLCA B (DOpMe YCTHOro onpoca no éunetam (Bonpocam) nnmn 6e3 buneTos,
C NpefBapuTesibHOW NoAroTOBKOM nnn 6e3 noaroToBKW, N0 YCMOTPEHWIO NpernoaaBaTens.
DK3aMeHaTop BrpaBe 3a4aBaTb BOMPOChl CBEPX BuSieTa, a TakXe, MOMUMO TEOPETUYECKNX
BOMPOCOB, AaBaTb 3aZla4yy Mo NporpamMmMe AaHHOro Kypca.

DK3aMeHaLNOoHHbIe BuneThl (BONPOCHI) YTBEPXKAAOTCSA Ha 3acefaHnn Kadeapb! 1 NOANMUCLIBAOTCSA
3aBeayoLmM Kadenpoi. B buneTe 0o/mKHO conepxaThbcsl He 6osiee Tpex BONpocoB. KoMmniekT
3K3aMeHaLUMOHHbIX 61M1eTOB N0 ANCUMIJIMHE [0/HKEH colepKaTb 25—30 6uneTos.

3K3aMeHaTop MOXKET NPOCTaBNUTb IK3aMeH be3 onpoca nnn cobecenoBaHna Tem CTyOoeHTaMm,
KOTOpPble aKTUBHO y4aCTBOBaJZIn B CEMNHAPCKUX 3aHATUAX.

OTMeTKa «OTJINYHO» - CTYAEHT ryboKo 1 NpoYHO YCBOWU BECb NPOrpaMMHbIi MaTepuar,
ncyepnbiBatoLLe, NoC/1e10BaTeIbHO, FPAMOTHO U JIOTMYECKM CTPOMHO ero ussaraeT, TECHO
yBSi3bIBA€T TEOPUIO C MPAKTUKON. CTyAEHT He 3aTPyAHSeTCA C OTBETOM Mpu BUAOM3MEHEHWN
3afaHus, ceoboagHO cnpaBasieTCs C 3a4a4YamMu, 3aaHNSMU U APYrUMU BUOAMM NPUMEHEHUS 3HAHWUA,
MoKa3blBaeT 3HaHUSA 3aKOHO4ATE/IbHOrO U HOPMATMBHO-TEXHUYECKOr0 MaTepmnanos, NPaBuibHO
060CHOBbLIBAET MNPUHATLIE PELLIEHUs, BJIaAeeT Pa3HOCTOPOHHMMW HaBblKaMun 1 NpuemMamMin
BbIMNOJIHEHUSA NMPaKTU4Yeckux paboT, obHapyXMBaeT yMeHne caMoCcTosATesIbHO 06061aTh 1 n3naraTb
MaTepuas, He gonyckas olnboK.

OTmMeTKa «Xopowo» - CTyoeHT TBepao 3HaeT I'IpOFpaMMHbIM MaTepuan, rpraMoTHO U Mo CcywecTBy
n3naraetT ero, He gonyckaeT CyLlleCTBEHHbIX HeTOYHOCTeN B OTBETE Ha BOMpPOC, MOXET MNMpaBunJibHO
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NMPUMEHSATb TEOPETUYECKME NOJIOXKEHNSA N BNageeT He0BX0ANMbIMU HaBbIKaMU MPU BbIMOJIHEHWN
MPakKTUYeCKNX 3adaHuin.

OTMeTKa «y[AOBJIETBOPUTESIbHO» - CTYAEHT YCBOWJI TOJIbKO OCHOBHOI MaTepuaJsi, HO He 3HaeT
OTHOeNbHbIX AeTanen, AonyCcKaeT HETOYHOCTW, HeJO0CTaTOYHO NMPaBUIbHbIE (DOPMYJSINPOBKY,
HapyLlaeT NocaefoBaTe/IbHOCTb B U3/I0XKEHUN MPOrpPaMMHOro MaTepuasna u UCNbiTbiIBaeT
3aTPYyAHEHUS B BbIMOJIHEHUN NPAKTUYECKUX 3afaHWN.

OTmeTKa «HEeynoBNETBOPUTENIbHO» = CTYAEHT HE 3HaAET 3HaYNTENIbHOW YacTun nporpamMMmHoOro
MaTepunasa, JonyCKaeT cyuleCTBeHHble ownbku, c bonbwmmMmn 3aTPyOHEHNAMW BbINOJIHAET
npakKTn4yeckme pa60Tb|.

KpuTepum oCBOEHUA OHJIAWH Kypca

MpumeHseTcs 100-6anbHas cucTeMa OLEHUBAHUSA

Inana3oHbl WKasbl OLLEHUBAHUS OueHKa Nponunceto

(100-6asbHas WKana)

90-100 OTnYHO

75-89 XopoLlo

60-74 Y00BNEeTBOPUTENLHO
0-59 HeypnosneTBopuUTENbLHO
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

MaTemaTunyecknn aHanui. Metogmyeckne pekoMmeHgaumm rno
MN3Yy4eHnIo OHNanH-kKypca / CocT. AémuHa T.U., LLieBsikoBa
O.M., Yysako E.B. - Marnkon: UM "Ky4epeHko B.O., 2023. - 58 c.

http://lib.mkgtu.ru:8002/utils/libdata.php?id=00068362&DOK
=0C7028&BASE=000001

NnHenHas anrebpa v aHaNUTUYEeCKas reoMeTpus.
MeToanyeckne pekoMmeHgaumMm No N3y4eHuto oHNanH-kypca /
CocT. bepaHokoB M.K., IémnHa T.U., KysbmeHko H.A.,
LLlessikoBa O.., XakoHoBa W.M. - Mankon: UMM "Ky4yepeHko
B.O., 2023. - 64 c.

http://lib.mkgtu.ru:8002/utils/libdata.php?id=00068361&DOK
=0C702A&BASE=000001

Lnnayes, B.C. 3aga4YyHUK No BbICLLIEN MaTEMATUKE :
yyebHoe nocobue / B.C. LLlnnayes. - MockBa : UHOPA-M,
2025. - 304 c. - 9bC 3HaHunym.

https://znanium.ru/catalog/document?id=464774

LLinnayes, B.C. Bbicluas maTemaTunKka : y4ebHuk / B.C.
LLinnayes. - MockBa : UH®PA-M, 2024. - 479 c. - 3bC
3HaHUYM.

https://znanium.ru/catalog/document?id=432301

MaTeMaTnyecknin aHanus : oHnanH-kypc / demuHa T.U.,
LLesskoBa O.[1., Yysako E.b. - Mankon, 2020. - 36 4acos.

https://www.lektorium.tv/matematicheskij-analiz

NnHenHasn anrebpa v aHaNMTUYECKasi reoMeTpus : OHNaNH-
Kypc / begaHokoB M.K., XakoHoBa W.M., Ky3bMeHKo H.A. -
Mankon, 2020. - 36 YacoB

https://www.lektorium.tv/linear-algebra

Kypc Bbiclien matemaTuku, T.1 : y4yebHuk / M.K.
BepaHokos, O.M. LLeBsakosa, C.K. Kynxesa, T.U. lémunHa [n
ap.]l; noa pen. M.K. bepaHokoBa. - 3-e n3g, ucnp. u gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 396 c. - TekcT :
3N1EeKTPOHHbLIN. - 3BC JlaHb. - URL:
https://e.lanbook.com/book/460592. - Pexxum gocTtyna: no
nopnucke. - Lan. - ISBN 978-5-507-50291-2

https://e.lanbook.com/book/460592

Kypc Bbiclwien maTemaTuku, T. 2 : y4yebHumk / M.K.
BenaHokos, O.M1. WWeBskosa, C.K. Kymxesa, T.U. AéMuHa [un
ap.]l; noa pean. M.K. bepgaHokosa. - 3-e n3g, ucnp. u gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 360 c. - TekcT :
3N1eKTPOHHbIN. - 9BC JlaHb. - URL:
https://e.lanbook.com/book/482921. - Pexxum pgocTtyna: no
noanucke. - Lan. - ISBN 978-5-507-51698-8

https://e.lanbook.com/book/482921

8.2. lononHuTesibHaA nurTepaTtypa

HasBaHue

CcblniKa

517.5(07) X-16 XakoHoBa, .M. (Mankonckumn
rocynapCTBEHHbIA TEXHOMOMNYECKNIA YHUBEPCUTET).
Mpoun3BogHasa n ee NpMMeHeHue : y4ebHo-MeToANYeCcKoe
nocobue / N.M. XakoHoBa. - Markon : MarapuH O.I"., 2010. -
64 c. - bubnvnorp.: c. 63 (8 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=1000043244&D
OK=031FOB&BASE=0007AA

517(07) K 55 Kobnesa, P.b. (Mankonckuii rocyiapCTBEHHbIN
TEeXHOJIoOrn4yeckuii yHnsepcuTeT). MeToanyeckoe nocobue no
MaTeMaTunyeckoMmy aHanmsy / P.b. Kobnesa, B.A. Tecnukos. -
Markon : Fnobyc, 2008. - 26 c. : un. - Mpun.: c. 19-25. -
Bubnunorp.: c. 26

http://lib.mkgtu.ru:8002/utils/libdata.php?id=1000065567&D
OK=007601&BASE=0007AA

KpaTkuin Kypc BbiCLLEN MaTeMaTUKK : y4ebHUK / noa pea.
K.B. bananHa. - Mocksa : Jawkos u K, 2023. - 510 c. - 3bC
3HaHUYM.

https://znanium.ru/catalog/document?id=431611

MaTemaTuKa : y4ebHoe nocobue / KO.M. laHwnnos [n ap.] ;
nop pega. J1.H. XKyp6eHko, I'.A. HukoHoBon. - MockBa : IHOPA-
M, 2022. - 496 c. - (Bbicwee obpa3zoBaHuMe: MarnctpaTypa). -
3BC 3HaHuyM. - URL:
https://znanium.com/catalog/document?id=399360. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-010118-7. - ISBN
978-5-16-102130-9

https://znanium.com/catalog/document?id=399360

MaTemaTuka B Nnpumepax 1 3agadax : y4ebHoe nocobue /
N.H. )KypbeHko, O.M. [lerTapésa, I.A. HukoHoBa [un ap.]. -
Mocksa : UHOPA-M, 2021. - 372 c.

https://znanium.ru/catalog/document?id=377513

Boromonos, H. B. MaTemaTuka. 3agayun C pelieHnsamu :
y4ebHuk ans Bysos / H. B. boromonos. — 2-e nu3g., nepepab.
n pon. — MockBa : UspgaTenbctBo OpanT, 2025. — 755 c. —

] 1'-

https://urait.ru/bcode/568498
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HasBaHue CcblsIKa

(Bbicwwee obpasoBaHue). — ISBN 978-5-534-16210-3. —
TeKCT : 9N1eKTPOHHbIN // Obpa3oBaTenbHasa NnaTgopma
KOpanT [canT]. — URL: https://urait.ru/bcode/568498

8.3. N"HcbopMaLMOHHO-TEJIEKOMMYHUKaLUMOHHbIE pecypchbl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 31eKTPoHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
n3patenscknm ueHTp NMHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtenen. - TekcT:
3NEeKTPOHHbIN. PoHA DBC chopMmpyeTCsa ¢ y4eTOM BCeX U3aMeHeHnn obpasoBaTesibHbIX CTAaHAAPTOB U
BK/tOYaeT y4ebHuku, y4ebHbie nocobums, YMK, moHorpacum, astopedepaThl, Auccepraunm,
SHUMKNONEeANN, CNI0OBAPU 1N CNPABOYHUKMN, 3aKOHO4ATEIbHO-HOPMATUBHbLIE AOKYMEHTHI,
crneuvanbHble Nepuoanyeckne n3gaHnusa n n3gaHus, BbiNyckaemMmbole nsgaTtenbcTsamum By30B.9b6C
«KOHCynbTaHT cTyaeHTa». HedTb 1 ras : cTyaeH4Yeckas 3/ieKTpoHHas bubnnoTteka : cant / 000
«MNonntexpecypc». DneKTpoHHas bubnnoteka TexHM4Yeckoro By3a. - Mockea, 2012. - . - URL:
https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2016-003.html - Pexxum goctyna: ans
3aperncTpup. Nosib3oBaTenen. - TEKCT JIEKTPOHHbLIN. ABNSeTCa 3NeKTpoHHON bubnnoteyHon
cuctemon (3bC), npepocTaBasaOWEn OCTYN Yepes ceTb MIHTepHeET K y4ebHon nutepaType n
JOMNOSIHUTENIbHLIM MaTepuanam, NpuobpeTeHHbIM Ha OCHOBAHUU NPSAMbIX AOrOBOPOB C
npasoobnagatenamu. NoAHOCTbIO COOTBETCTBYET TpeboBaHUAM hefepalibHbIX FOCYAapCTBEHHbIX
obpa3oBaTeNbHbIX CTaHAApPTOB TpeTbero nokoneHus (ProcC BO 3+) K KoMnaekToBaHUo BubnunoTex,
B TOM YMCJie SNEeKTPOHHbIX, B YacTu hopMmnpoBaHnsa OHLOB OCHOBHOW N AOMNONHUTENBHOMN
nutepaTtypsbl, ana Cro, BO u acnupaHTypbl. http://znanium.com/catalog/ HaunoHanbHas
351eKTpOHHasa bubnmnoTteka (HIB) : hbepepanbHas rocyaapcTBeHHass UHPOPMaLMOHHAsA CUCTEMaA
CanT / MMHUCTEpPCTBO KyNbTypbl Poccuinckon degepaummn, Poccunckasa rocygapcreeHHas
bubnnoteka. - Mockea, 2004 - - URL: https://H36.pdh/. - Pexxum pocTyna: gna saperncTpup.
rnonb3oBaTenen. - TEeKCT: 3IeKTPOHHbIN. HIB - npoekT Poccunckom rocygapcrtBeHHon 6ubnmnorekn.
HauunHas c 2004 r. MNpoekT HaunoHanbHas anekTpoHHasa 6ubnmnoteka (HI3B) pa3spabaTbiBaeTcs
BEAYLUMMMN POCCUNCKUMU BnbanoTekamm npu nogaepxxke MMHNCTepcTBa KysabTypbl POCCUNCKON
®epnepaumn. OcHoBHaa uenb H3B - obecneunTtsb cBOBOAHLIN AOCTYN rpaKgaHaMm Poccuinckom
defepalmn KO BCEM U3[aHHbIM, N30aBaeMbIM U XPaHALLUMCSA B POHAAX POCCUNCKUX BubnnoTek
N34aHUSAM N HAy4YHbIM paboTaM, - OT KHMXXHbIX MaMATHUKOB UCTOPUN N KYJIbTYpbl, 40 HOBENLLNX
aBTOPCKUX NponsBefeHuin. B HacToslee Bpems npoekT H3b Bka4vaeT 60nee 1.660.000
3NEKTPOHHBIX KHUT, Bonee 33.000.000 3anuceit kaTanoros.POCCUNCKAA HALIMOHAJIbHASA
BUBJTNOTEKA (PHB) : canT / Poccuiickas HaumoHaslbHasa bubnmorteka. - MockBa : PHB, 1998. - URL:
http://nlr.ru/. - Pexknm gocTtyna: gna sapernctpup. nojib3oBaTtesien. - TeKCT: 3/IeKTPOHHbIN. "... ogHa
N3 KPYMHENLLIWX B MUPE 1N BTOpas no BesanymnHe poHaoB B Poccninckon degepaun - CAyXuT
POCCUNCKON KYyJIbTYPE N HayKe, XPaHUT HaLMOHaJIbHYH0 NaMsATb, CNOCO6CTBYET NPOCBELLEHUNID
HacensawwWwmx Poccrio HApo4oB U PacrpPoOCTPaHEHNIO naen rymaHnisma. ... B doHagax bubnmorekn
xpaHunTtca 6onee 38,6 MJIH 3K3. NpOM3BEeAEHNI NevYaTn N NHbIX MHPOPMaLNOHHbLIX PeCypCcoB, B TOM
4YMCJIEe N Ha JIEKTPOHHbIX HOCUTENAX, AOCTYMHbIX LUMPOKOMY KpYyry nosib3oBaTenen. ExxerogHo PHB
nocewaeT okono 850 ThiC. YnTaTeNen, KOTOPbIM BblAaeTca 40 5 MAH U3gaHUN, K ee 31eKTPOHHbLIM
pecypcam obpawiatoTcs 3a rof cebiwe 10 MAH yaasNeHHbIX Noab3oBaTesnen. ... CoxpaHsas
KYNbTYPHYIO U UCTOPUYHECKYIO NMPeeMCTBEHHOCTb, BEPHOCTb BMBGANOTEYHbIM TpaaMLnaM,
3a/10’)KeHHbIM elle B MimnepaTtopckon MNybnnyHonm 6ubnmnoteke, PHB cerogHs — coBpeMeHHoe
MH(OPMaLMOHHOE yYpexaeHune, oCcHalleHHoe HoBenwmM 06opyaoBaHNEM U CBOEBPEMEHHO
OTBeYalLllee Ha HacyLHble BbI30BbLlI BpeMeHW." (unTaTa ¢ canta PHB:
http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pdy/ eLIBRARY.RU. : Hay4YHasa 3n1eKTpPOHHas
bnbnnoTteka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: ans
3apernucTpup. Nnosnb3oBaTenen. - TeKCT: 3NeKTPOHHbIN. MNnaTtdopma eLIBRARY.RU 6bina co3gaHa B
1999 roay no nHuumnaTmee Poccumnckoro poHaa pyHaaMeHTasbHbIX NCCNEN0BaHNI ONA
obecnevyeHNss POCCUNCKUM YHEHbIM 3JIEKTPOHHOI0 A0CTYMa K BeAyWMM MHOCTPaHHbLIM Hay4YHbIM
n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy € pycCcKoA3bI4HbIMU NyBAMKaALMAMN N HbIHE
ABNSAETCA BeOyLEen 31eKTPOHHOM bnbnnoTekon Hay4HOM Nepmoamkm Ha pyCcCKoOM A3blke B MUpe.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Hasa anekTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pgocTyna: gnsa saperncTpup.
nofib3oBaTesiein. - TeKCT: 3NeKTPOHHLIN. KnbepJleHnHka - 3To Hay4YHasa 31eKTpoHHas bubnunoTteka,
MoOCTpOEeHHas Ha NapagurMe oTKpbITON Haykn (Open Science), OCHOBHbLIMUK 3a4a4aMu KOTOPON
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ABASETCA Monynsapusauns HayKu 1 Hay4YHOW AeATesIbHOCTH, 06 eCTBEHHbI KOHTPO/Ib KayecTBa
Hay4HbIX Ny6AnKaunn, pasBnutTne MexxaucLUNnINHapHbIX NCCIe40BaHNN, COBPEMEHHOIO MHCTUTYTa
Hay4HOW peLeH3un, NoBbIleHne LUTUPYEMOCTN POCCUNCKON HAayKN N MOCTPOEHME UHPPaCTPYKTYypbl
3HaHwun. https://cyberleninka.ru/ HE®Tb POCCUN : nHpopMaunoHHO-aHaNINTUYECKNIA NOpTan,
MockBa, 1998. - URL: https://neftrossii.ru/. - TekcT: aneKTpoHHbIN.[lopTan npefocTasaseT
cBo6OAHbIN AOCTYN K NOJIHOW U onepaTUBHOW MHoOpMaLUn o HepTerazosom brusHece: yanobHas
HaBUraumns No CanTy, eXxeJHeBHasa HOBOCTHAaA JIeHTa, oTpac/sieBas CTaTUCTUKA, KOMMEHTapum
aKcnepToB, 0630p Npecchl, OPUrNHasIbHbLIA KOHTEHT, TeHAepbl, BakaHcum TIK, 6a3a AaHHbIX
npeanpuatun TIK, apxme nybnunkaumin. https://neftrossii.ru/ PocHedTb : [canT]. - MockBa. - URL:
https://www.rosneft.ru/. - TekcT: anekTpoHHbIN.CanT paccka3biBaeT 0 paboTe Kopnopauum
PocHe(pTb: HoBoCTK, CMU 0 KoMnaHun, Hay4yHo-TexHn4Yeckuin BeCTHUK MNMAO «HK «PocHedTb»,
la3eTa «AKuMOHep», BuaoeomaTtepunansl n MHoroe gpyroe. https://www.rosneft.ru/ F'asnpom : [canT] /
MAO «la3snpom». - MockBa, 2003. - . - URL: https://www.gazprom.ru/. - TekcT:
3N1eKTPOHHLIN.OdunymanbHbin cant OAO «'a3znpomM» - KpyMHENLLIEN SHEPreTUYECKON KOMMNaHNN.
Conep>XUT MOJIHble TEKCTLI CTaTen XypHana «lFa3npom». https://www.gazprom.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

9.1.YyebHO-MeTOoOMYECKUEe MaTepuasnsbl No JIeKUUAM U NPAaKTUYECKUM 3aHATUAM OUCLUNIIUHDI

Pa3gen OVCLUUMINHDI MeTonbl Cnocobebl (hopmbl)  [CpencTsa dopmumpyemMeble
0byyeHuns KoMneTeHuumn
0byyeHns obyyeHuns
1 cemecTp
NinHenHana anrebpa § aHanMTUYeCcKnn;, - nekumsa 0 y4ebHuK; YK-1.1
§ pewweHune 3apay; - IpaKTun4eckoe 0 y4yebHoe YK-1.2
BaHATUNE nocobue
§ paboTa C KHUIOW. VK-1.3
0 https://Ims.mkgt]
u.ru YK-1.4
YK-1.5
BekTopHas anrebpa § pewweHune 3apay; - nekuuns 0 KapTOYKM- YK-1.1
BadaHus,
§ paboTa c KHMron; ' NpakTn4yeckoe YK-1.2
BaHATNE 0 y4yebHoe
§ cnosecHble; nocobue YK-1.3
§ NpakTuyeckne 3agaHus; 0 https://Ims.mkgtyYK-1.4
u.ru
§ 06 BACHUTENBHBIN. VK-1.5
AHannTn4yeckasa reomeTpums Ha § pelueHune 3apav; - nekumns 0 y4ebHoe YK-1.1
MI0CKOCTH nocobue
§ paboTa C KHMrown; - NMpakTn4yeckoe YK-1.2
BaHATMe 0 https://Ims.mkgt]
§ cnosecHble; u.ru YK-1.3
§ NpakTuyeckue 3afaHus; YK-1.4
§ 06BACHUTENBHbIN. YK-1.5
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AHanuMTU4eCckKasa reomeTpus B § peweHne 3apay; - nekumsa 0 y4ebHuK; YK-1.1
NpoCcTpaHCcTBe
§ paboTa C KHMrom; - NpakTn4yeckoe 0 y4yebHoe YK-1.2
BaHATMe nocobue;
§ cnosecHble; YK-1.3
0 https://Ims.mkgt]
§ NpakTuyeckune 3agaHus; u.ru YK-1.4
§ 06 bSACHUTENIbHbIN YK-1.5
PNeMeHTbl Teopnn MHOXKECTB § peweHune 3apay; - nekuuns 0 y4ebHuK; YK-1.1
§ paboTa c KHMron; - IpaKTn4eckoe o y4yebHoe YK-1.2
BaHATUE nocobue;
§ cnoBsecHsble; YK-1.3
§ NpakTnyeckue 3agaHus; YK-1.4
§ 06 BACHUTENbHBIN VK-1.5
KoMnneKkcHble Ynucna § paboTa Cc KHUrOW; - nekumns 0 y4yebHoe YK-1.1
nocobue
§ choBecHbIE; - MpakTunyeckoe YK-1.2
BaHATMe
§ NpakTnyeckue 3agaHus; YK-1.3
§ 06 BACHUTENBHBIN. VK-1.4
YK-1.5
BrneMeHTbl MaTeMaTUYECKON NIOrnKun § peweHune 3apay; - nekuuns 0 y4ebHuK; YK-1.1
§ paboTa Cc KHMrom; - NpakTn4yeckoe 0 y4yebHoe YK-1.2
BaHATUNE nocobue;
§ cnosecHble; YK-1.3
§ NpakTnyeckue 3agaHus; YK-1.4
§ 06 bSACHUTENbHbIN YK-1.5
2 cemecTp
Mpenenbi § peweHune 3apay; - nekyns 0 y4ebHuK; YK-1.1
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§ paboTa C KHUrom; - NpaKTn4eckoe o y4yebHoe YK-1.2
BaHATHE nocobue;
§ cnoBecHble; YK-1.3
0 https://Ims.mkgt]
§ NpakTunyeckue 3agaHus; u.ru YK-1.4
§ 06BACHNTENLHbBIN. YK-1.5
Mpon3BoAHasA N €€ NPUIoXKeHns § peweHne 3apay; - nekumsa o y4yebHoe YK-1.1
nocobue
§ paboTa C KHMrom; - NpakTn4yeckoe YK-1.2
3aHATHE 0 https://Ims.mkgt]
§ cnosecHble; u.ru YK-1.3
§ NpakTuyeckune 3agaHus; YK-1.4
§ 06 bSACHUTENbHbIN YK-1.5
NnddepeHUnan n ero npumMmeHeHne § aHaNUTUYeCKnn;, - nekuuns 0 y4ebHuK; YK-1.1
§ pewweHune 3apay; - IpaKTn4eckoe o y4yebHoe YK-1.2
BaHATME nocobue;
§ paboTa C KHUron. YK-1.3
0 https://Ims.mkgt
u.ru YK-1.4
YK-1.51
HeonpeneneHHbIn NHTErpan § pewweHune 3apay; - nekumsa 0 y4ebHuK; YK-1.1
§ paboTa C KHUrom; - NpaKTn4eckoe o y4yebHoe YK-1.2
BaHATHE nocobue
§ cnoBecHble; YK-1.3
0 https://Ims.mkgt]
§ NpakTunyeckue 3agaHus; u.ru YK-1.4
§ 06BACHUTENLHLIN YK-1.5
OnpeneneHHbIN NHTErpan n ero § aHanUTN4YeCcKnn; - nekumsa 0 y4ebHuK; YK-1.1
NPUI0XKEHNS
§ peweHune 3apay; - NIpaKTn4eckoe 0 y4yebHoe YK-1.2
3aHATUE nocobue
§ paboTa C KHUIOW. VK-1.3
0 https://Ims.mkgt]
§ u.ru VK-1.4
YK-1.5
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Mpon3BoaHasa PYHKLNN HECKOJIbKUX § peweHune 3apay; - nekuuns 0 y4ebHuK; YK-1.1
mepemMeHHbIX
§ cnosecHble; ' NpakTu4yeckoe 0 y4yebHoe YK-1.2
BaHATME nocobue;
§ NpakTuyeckune 3agaHus; YK-1.3
0 https://Ims.mkgt
§ 0O bACHMUTENbHbIN u.ru YK-1.4
YK-1.5
NnddepeHLnanbHble ypaBHEHUSA § pewweHune 3apay; - nekymnsa 0 y4ebHuK; YK-1.1
§ paboTa C KHUrom; - NpaKTn4eckoe o y4yebHoe YK-1.2
BaHATHE nocobue;
§ cnoBecHble; YK-1.3
0 KapTo4KM
§ NpakTunyeckue 3agaHus; YK-1.4
0 https://Ims.mkgt]
§ 06BACHUTENLHLIN u.ru YK-1.5

9.2. YyebHO-MeTOAMYECKME MaTepMuaJibl N0 CAaMOCTOATEeJNIbHOU paboTe CTyneHTOB

Pazfnen ouCuUMnInNHbI dopmumpyemble  [MeTonbl ICrnocobbl (hopMbl) CpencTtBa
KoMneTeHunmn obyyeHuns
oby4eHuns oby4eHuns
1 cemecTp
NnHenHana anrebpa YK-1.1 § peweHue 3a8ay; " KOHCY/IbTaLUMS; o yyebHoe
nocobue
VK-1.2 § paboTa Cc KHuron. - MHAMBUAYaNnbHOe
oby4eHne. 0 y4ebHuK
YK-1.3
0 OHNaNH-KypC
VK-1.4
YK-1.5
BekTopHasa anrebpa VK-1.1 § peweHue 3agay; - KOHCYNibTaums; o yyebHoe
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VK-1.2 § paboTa C KHuronm. - MHOMBMAYyanbHoe nocobue
obyyeHue.
VK-1.3 0 y4ebHukK
VK-1.4 0 OHJIANH-KYpC
YK-1.5
AHanMTNn4Yeckasa reomeTpusa Ha YK-1.1 § peweHue 3agay; - KOHCY/IbTaums; 0 y4ebHunkK
MJ0CKOCTW
VK-1.2 § paboTa C KHMron. - MIHAMBUAYaNbHOe 0 OHNANH-KYpC
obyyeHue.
YK-1.3
VK-1.4
YK-1.5
AHanMTnyeckasa reomeTpus B VK-1.1 § ynpakxHeHus - KOHCYNbTaums; 0 YyebHuk
MpoCTpaHCcTBe
VK-1.2 § peweHue 3agay; - UHAUBMAyabHoe 0 OHJIANH-KYpC
oby4yeHue.
YK-1.3 § paboTa C KHuronm.
VK-1.4
YK-1.5
PreMeHTbl TeOPUN MHOXKECTB YK-1.1 § ynpaxxHeHus - KOHCYJIbTaums; 0 y4yebHoe
nocobune
YK-1.2 § peweHve 3a8ay; - MHOMBMAyanbHoe
oby4eHne. 0 y4ebHuK
VK-1.3 § paboTa C KHMron.
VK-1.4
YK-1.5
KomMnnieKkCHble Yncna YK-1.1 § peweHve 3a8ay; - KOHCYNbTauus; 0 y4ebHoe
nocobue
VK-1.2 § paboTa C KHMron. - MIHOMBUAYaNbHOe
oby4yeHue. 0 y4ebHunkK
YK-1.3
VK-1.4
VK-1.5
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PneMeHTbl MaTeMaTu4yeckonm nornknyk-1.1 § peweHue 3agay; - KOHCYNibTaums; o yyebHoe
nocobue
YK-1.2 § paboTa Cc KHMron. - UHAUBMAyabHoe
oby4yeHue. 0 y4ebHukK
VK-1.3
VK-1.4
YK-1.5
2 cemecTp
Mpenenbl YK-1.1 § pelueHve 3apav; - KOHCYJIbTaums; 0 y4ebHuK
VK-1.2 § paboTa C KHuronm. - MHOMBUMAYyanbHoe 0 OHNaNH-KypC
obyyeHue.
VK-1.3
VK-1.4
YK-1.5
Mpon3BoaHasa N e€ NpunoXXeHuns YK-1.1 § ynpaxHeHus - KOHCY/IbTaLums; 0 y4ebHunkK
VK-1.2 § peweHue 3agay; - MHOMBUMAYyanbHoe 0 OHNANH-KYpC
obyyeHue.
VK-1.3 § paboTa Cc KHMron.
VK-1.4
YK-1.5
AnddepeHunan n ero npumeHeHune YK-1.1 § ynpakxHeHus - KOHCYNbTaums; o yyebHoe
nocobue
VK-1.2 § peweHue 3aday; - UHAUBMAyabHoe
oby4yeHue. 0 y4ebHukK
YK-1.3 § paboTa C KHUrom.
VK-1.4
YK-1.5
HeonpeneneHHbI nHTErpan YK-1.1 § pelueHve 3apav; - KOHCYJIbTaums; 0 y4ebHuK

55/60



VK-1.2 § paboTa C KHuronm. - MHOMBMAYyanbHoe 0 OHNaNH-KypC
obyyeHue.
YK-1.3
YK-1.4
YK-1.5
OnpeneneHHbIN NHTErpana n ero YK-1.1 § ynpaxHeHus - KOHCY/IbTaums; 0 Y4ebHuk
MPUNoXKeHNs
VK-1.2 § peweHue 3agay; - MHOMBUMAYyanbHoe 0 OHNANH-KYpC
obyyeHue.
VK-1.3 § paboTa C KHMIOM.
VK-1.4
YK-1.5
Mpon3soaHas PyHKUNN HECKONTbKNX [YK-1.1 § ynpakxHeHus - KOHCYNbTaums; o yyebHoe
NnepeMeHHbIX nocobune
YK-1.2 § peweHue 3agay; - UHAUBMAyabHoe
oby4yeHue. 0 y4ebHukK
YK-1.3 § paboTa c KHUrom
0 OHJIANH-KYpC
YK-1.4
YK-1.5
[AnddepeHUnanbHble ypaBHEHNSA YK-1.1 § ynpaxxHeHus * KOHCY/IbTaLuus; 0 y4yebHoe
nocobune
YK-1.2 § peweHve 3a8ay; - MHOMBMAyanbHoe
oby4eHne. 0 y4ebHuK
VK-1.3 § paboTa C KHUrom
0 OHNlANH-KypC
YK-1.4
YK-1.5
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

3bC "JlaHb".- URL: https://e.lanbook.com/books .- Pexxum gocTyna: gns 3aperucTpup. nosb3oBaTtesnen. - TeKCT:
3N1EKTPOHHbIN

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvaloLniics B Te4eHne Bcero nepmoaa obyvyeHus obecneyeH NHAMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonneKUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTaummn, sHUMKIONEMN, CI0BapyU N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepvoanyeckne N3gaHna n n3faHns, Bbinyckaemble ndgatenbcTsamu By30B8.9b6C «KoHCyNbTaHT cTyAeHTa». HedTb nras:
CTyAeHYeckasn 371eKTpoHHas 6ubnunoTteka : cant / OO0 «[Monntexpecypc». INeKTpoHHaa 6ubnnoTeka TeXHNYECKOro By3a. -
Mocksa, 2012. - . - URL: https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2016-003.html - Pexxum gocTyna: ons
3aperncTpup. rnosibdoBaTtesien. - TEKCT 3JIEKTPOHHbIN. ABNAETCSA 31eKTPOHHON bubnmnoTtevHonm cuctemon (36C),
npefocTaBAsAoLLEeN [OCTYN Yepe3 ceTb IHTepHeT K y4ebHon nuTtepaType 1 AONOJHUTENbHLIM MaTeprnanamM,
nprvobpeTeHHbIM Ha OCHOBaHWM NPAMbIX AOrOBOPOB C NpaBoobnagatenamu. NMonHOCTbIO cooTBETCTBYET TpeboBaHMaM
henepanbHbIX FOCYAapCTBEHHbIX 0bpa3oBaTesibHbIX CTaHAAPTOB TpeTbero nokoneHnsa (ProcC BO 3+) K KOMNNEKTOBAHUIO
6161M0TEK, B TOM YMC/1€ INEKTPOHHbBIX, B HaCTN (POPMMPOBAHNA (HOHLOB OCHOBHOWM W AOMOJHUTENLHOW INTEpaTyphbl, ANS
CIno, BO n acnupaHTypsl. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
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n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHyl0 nnTepaTypy Mo HanpaB/ieHNSM NOATOTOBKWN BbICLLEro U CPeaHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHaa rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHNCTEpPCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcrseHHas bubnmoreka. - Mocksa, 2004 - - URL:
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MPOCBELLLEeHMIO Hacensowmx POCCU0 HAPOAOB U pacnNpOCTPaHEeHMo naen rymaHumsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocelwaeT okoso 850 ThiC. YuTaTenem, KOTopbiM
BblAAeTCa A0 5 MJIH U3JaHUM, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
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3a/10)XXeHHbIM elle B imnepaTopckon MybnuyHon 6ubnuoTteke, PHB cerogHsa — coBpeMeHHOe MHpopMaLNoHHoe
yypexzaeHue, ocHalleHHoe HoBenwnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnunoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTeniein. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bisia co3fnaHa B
1999 roay no nHnumaTmee Poccninckoro hoHaa pyHOaMeHTallbHbIX NCCenoBaHuin ons obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 AOCTYyMNa K BeAYLMUM UHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOSA3bIYHBIMU NYOANKALNAMUN U HbIHE ABNSETCA BeAyLLeN 3N1eKTPOHHONW 6BINoTEeKON Hay4YHO NepNOANKIN Ha PYCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has anekTpoHHasa bubnnoTeka : canTt. - Mocksa, 2014. - . - URL: https://cyberleninka.ru/ - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/1eKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHas Ha NapaAurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSIETCS
nonynspusaums HaykKn N Hay4YHo AeATENIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkaumii, passmtue
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MEeXANCUNMNHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKW N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/

Mepuognyeckne n3pgaHns [oCTynHble obyyatowmmcsa u cotpygHukam OreQyY BO MITY no nognucke n Ha OCHOBaHUM
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nepvoamnyeckne N3gaHna n n3faHns, Bbinyckaemble ndgatenbcTeamMmu By30B.9b6C «KoHCyNbTaHT cTyAeHTa». HedTb n ras:
CTyAeHYeckas 371eKTpoHHas 6ubnunoTteka : cant / OO0 «[Monutexpecypc». INeKTpoHHaa 6ubnnotTeka TeEXHNYECKOro By3a. -
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henepanbHbIX FOCYAapCTBEHHbIX 0bpa3oBaTesibHbIX CTaHAApPTOB TpeTbero nokoneHnsa (ProcC BO 3+) K KOMNIEKTOBaHUIO
616110TeEK, B TOM YMC/e INEKTPOHHBIX, B YaCcTn (POPMMPOBaHNSA (HOHLOB OCHOBHOWM W AOMOJHUTENLHOW InTepaTypsbl, ANS
Clno, BO n acnupaHTypsl. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekums : 31eKTPOHHO-bubnnoTeyHasa cuctema : cant / O6LLeCcTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHus 'An M Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenen. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3/1IEKTPOHHBIM PeCYpPCOM A5 BbICLUNX U CPeAHUX CneunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4HO-nCcCnen0oBaTelbCKUX
WHCTUTYTOB, Nybnn4HbIx 6ubnnoTek, npuobpeTaoLmx KOpnopaTMBHLIN AOCTYN A1 CBOMX 0byYaloLmxcs, npenogasaTtenen
n T.4. 9bC BKJOYaeT y4ebHyo 1N Hay4YHyl0 nmTepaTypy Mo Hanpas/eHNAM NOATOTOBKWN BbICLLErO U CPefHero
npodgeccnoHanbHoro obpasosanHus. http://www.iprbookshop.ru/586.html

HauvoHanbHasa anekTpoHHaa 6bubnunoteka (HIB) : henepanbHas rocygapcTBeHHas MHAOOPMaLMOHHAa cucTema : CanT /
MunHNCTEpCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcrseHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. H3b - npoekT Poccumckom
rocygapcteseHHon 6ubnnotekun. HadmHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUNCKMMN BubanoTekamm npmn nogaepxxke MnHuUcCTepcTBa KybTypbl Poccuinckon
depepaummn. OcHoBHasA uenb HIB - obecneynTb cBO6OAHLIM [OCTYN rpakaaHaMm Poccuiickon depepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALWMMCS B (hOHAAX POCCUACKNX BMBNOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUM N KYNbTYypbl, O HOBENLLMX aBTOPCKMX Npon3BeaeHnin. B HacToswee Bpema npoekT HIb BkovaeT
6osee 1.660.000 3n1eKTPOHHbLIX KHUT, 6onee 33.000.000 3anuncen kaTanoros.POCCUNCKASA HALIMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas Mo BesnyYmHe hoHA0B B
Poccunckon ®depepauunm - Cy>KUT POCCUNCKON KYNbType N HayKe, XpaHUT HaluMOoHaNbHYO NaMsaTb, cnocobcTeyeT
MPOCBELLLEHMIO Hacensowmx POCCUI0 HAPOAOB N PacNpPOCTPaHEHMO naen rymaHumsma. ... B hoHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAEHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YNCJIE N Ha 3/1EKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewwaeT okoso 850 ThiC. YuTaTenemn, KOTopbiM
BblAaeTcsa A0 5 MJIH U3JaHun, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebilwe 10 MAH yaaneHHbIX
nonb3osaTesnien. ... CoOXpaHAsa KyNbTYPHYIO N NCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmamM,
3a/10)XeHHbIM elle B mnepaTopckon MybnuyHonm 6ubnuoTeke, PHB cerogHsa — coBpemMeHHOe MHpopMaLnoHHoe
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[oCTyna: Ansa 3aperncTpup. nosb3oBaTesen. - TEeKCT: 31eKTPOHHbIA. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHasa ayantopus ons nposeneHus
3aHATUIA NNEKLNOHHOI0 N CEMUHAPCKOro
Tnos / JlTabopaTopusa TEXHNYECKOro
obcnyXnBaHMa N yCTPONCTBa
aBTOMObGUNen (2-2-31): 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
lForonsa/yn. MNepsomanickas, ooM Ne
17/pom Ne 210 (385000, Pecnybnunka
Apbires, r. Mankon, yn.lorons/
yn.Mepsomarickas, ooMm Nel7/ nom Ne
210, cTpoeHme Nel), Y4ebHbIn kopnyc
Ne 2

Y4yebHasa mebenb Ha 32 MocafoyHbIX
MEeCT, MyNbTUMeauniiHoe obopynoBaHue
(MpoekTop, 3KpaH), AOCKa

Adobe Reader DC CBoboaHas
nuueH3na7-Zip CeoboaHas
nnueH3naMicrosoft .NET Framework 4.7
CeobopgHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095Microsoft
Office Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095AHTUBUpPYC
kaspersky endpoint security
JInueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010nepaunoHHas
cuctema Windows [jorosop oT
26.05.2020 Ne 32009117096 Lorosop
0T 17.01.2019 Ne
319086967650cuncHbIn nakeT Microsoft
office 2016 forosop oT 26.05.2020 Ne
32009117096 Oorosop oT 17.01.2019
Ne 31908696765

MomelleHnsa AN CaMOCTOATEbHOMN
paboTbl (1-HYuTanbHbIA 320 ®PEOY BO
«MITY»):. 385000, Pecnybnuka
Apbires, r. Mankon, yn. Nepsomanckas,
nom Ne 191, 3naHune y4yebHoro kopnyca

Mebenb Ha 150 Nocago4vYHbIX MEcCT,
KOMMNbIOTEPHOE OCHAaLLeHNe C BbIXOAO0M
B MHTepHeT Ha 30 NocafoyHbIX MecCT,
cneumnanMsnpoBaHHas mebenb (CTynbS,
CTONbI, WKadbl, WKadbl BbICTaBOYHbIE),
MynbTUMeAuiiHoe obopynoBaHue,
oprrexHuka (MpuHTEepbI, CKaHepsbl,
KCEepPOKC)

Adobe Reader DC CBobopHas
nuueHsna7-Zip CeobogHas
nueH3snaMicrosoft .NET Framework 4.7
CBobogHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095Microsoft
Office Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010nepaunoHHas
cuctema Windows [lorosop oT
26.05.2020 N. 32009117096 Ooroeop
07 17.01.2019 Ne

319086967650 uncHbIN nakeT Microsoft
office 2016 Jorosop oT 26.05.2020 Ne
32009117096 Oorosop oT 17.01.2019
Ne 31908696765
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