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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumansHocTn) 08.03.01 CTponTenbLCTBO

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT, MoanncaHo npocton 30 Yyako EneHa bopucoBHa
06.10.2022
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

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

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

08.11.2022 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
08.11.2022
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneunanbHOCTN)
22.11.2022 MoanucaHo npocton 3l MepeTykoB 3ayp AngamMmpoBuy
22.11.2022
(moannce) (®.1.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

MaTeMaTuKa SIBNAETCS He TOJIbKO MOLWHbIM CPeACTBOM pEeLIeHUs MpUKAagHbIX 3aday U
YHUBEPCaJIbHbIM  SI3bIKOM HayKW, HO TakKXe W”n 37eMeHToM obuwein KynabTypbl. [103ToMy
MaTeMaTuyeckoe obpa3oBaHue cjlegyeT pacCMaTpuBaTbh KaK BaXKHENLYK COCTaB/SOLYIO
yHOaMeHTanbHON NoaAroToBkn bakanaspa.

CoBpeMeHHass MaTeMaTuKa XapaKTepusyeTCs MHTEHCUBHbLIM MPOHUKHOBEHWEM B Apyrue
HayKu. MaTeMaTn4yeckme MeToibl MPUMEHSIOTCA A1 PELLIEHWS CaMbIX Pa3HbIX 3a[a4 - TEXHUYECKUX,
hU3nNYeCcKnx, MexaHmvyeckux n 1.4. OcobeHHO BO3pacTaeT posib MaTeEMaTUKKU B HacTosLLee BpeMms,
KOrga LWMPOKO  WUCMOJIb3YIOTCA  KOMMbIOTEPHble  TexHonorun. WN3yyeHne  MaTeMaTuKu
CcoBeplUeHCTBYeT 06yl Ky/abTypy MbIWAEHWS, AUCUUMAUHUPYET ee, MpuyYaeT 4YesloBeka
JIOTMYECKM paccy>XAaTb, BOCMUTLIBAET Y HEr0 TOYHOCTb U 06CTOATE/IbHOCTL apryMeHTaLum.

Llenbio 0CBOEHMS AUCUMMNANHBI SIBNSETCSH COOTBETCTBME COAEPXKAHNSA U KayeCTBa NOAFOTOBKM
obyyatowmxcs enepanbHOMY rocygapCcTBeHHOMY o6pa3oBaTeslbHOMY CTaHOApTy BbICLIEro
obpazoBaHua 08.03.01 «CTponTeNbCTBO».

3a4a4Mm QUCUNMNHBI:

- bopMUpOBaHME COBPEMEHHbIX eCTeCTBEHHOHAY4YHbIX Hpeﬂ,CTaBﬂeHMﬁ 06 OKpYyXaluweMm
MaTepunaJZibHOM MUpeE;

- (opMMpoBaHME Yy CTYOAEHTOB JIOTMYECKOro MbIWIEHNS, YMEHUS TOYHO (OPMMPOBATH
3aflayy, CnocobHOCTb BbLIAENSTbL [JlaBHOE W BTOPOCTEMNEHHOE, YMeHUs [enaTb BbiBOAbl Ha
OCHOBAHWN MOJTYYEHHbIX PE3YJIbTaTOB U3MEPEHUNA;

- o6yHeHv|e CTyoeHToB OCHOBaM MaTeMaTU4YeCKON CTaTUCTUKM, KOTOpble MNO3BONAIKOT
N3BJIEKATb HEO6XOD,VIMy}O VIHCbOpMaLI,VHO N3 pe3ysibTaToOB HabnogeHnn un I/I3Mep6HVII7I, oueHmBaTb
cTteneHb HageXHOCTW NOJTYHEHHbIX OaHHbIX;
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

AvcumnnnHa «MaTemMaTuka» BXOAUT B o06s3aTesbHYyl0 4YacTb 6as3oBoro 650ka MNOArOTOBKM
6akanaBpa No HanpaBneHuto «CTPOUTENbCTBO.

Jlornyeckas n cogepxxatefibHO-MeToAn4Yeckas B3auMOCBA3b C APYrUMN AUCLUMNIVHAMUK 1
yacTtamum Ol BbiparkaeTcs B CieAyoLeM.

OucunnnnHe «MaTeMaTuka» npeglwecTsyeT oblieMaTeMaT4yeckas rnoaroToBka B 06bLéme
cpenHen obuieobpazoBaTeNbHONM WKObI NN KOMIeOKa.

B pe3sysibTaTe 0CBOEHUSA NpelecTBYOWNUX AUCLUNANH CTYAEHT OOJIKEH:

3HaTb: OCHOBHbIE NMOHATUA N MEeTOAbI 3J'|eMeHTapHOI7I MaTeMaTuKn, reoMeTpun, anre6pb| N Ha4dan
MaTeMaTn4eCKoro aHaanmsa,

yMeThb: Npon3BOANTL OEACTBUSA C YNCSIAMU; - UCMOJIb30BaTb OCHOBHbIE anrebpanyeckune ToXaecTBa
ans npeobpa3oBaHua anrebpanyecknx Bblpa>Ke€HW; - BbIMOJIHATbL FeoMeTpUuYeckmne nocTpoeHus;
[lOKa3blBaTb MaTeMaTUYECKME YTBEPXKAEHUS;

BJlageThb: npmnemamun BblY4NCJIEHWUI Ha KaJibKynaTope NHXXeHepHOro Tuna, HaBblKaMW
MCMNOJIb30BaHNA MaTeMaTUYeCKNX CNMpPaBO4YHNKOB.

OcBoeHMe paHHOM AUCUMMINHBI KakK ﬂpe,EI,LIJeCTByIOLLI,eIZ Heobxogumo npum mn3yHeHumn
cnenyowmx ANCUNNInH: pusmnka, XMMmmnsa, MexaHnuka, TeopeTnyeckasd MexaHmka, 3KoHOMUKa 1 ap.
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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

5/59



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

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

DOopMbl KOHTpPONA Bupgbl 3aHATUN Utoro 3.e.
(konuyecTtBO) Yyacos
3K 3a JNlek Mp cPn KPAT |KoHTpo CP
b
Kypcl |[Cem.1 1 34 34 0.25 39.75 108 3
Kypcl |[Cem.?2 34 34 0.35 35.65 40 144 4
Kypc 2 Cem. 3 17 34 0.35 35.65 57 144 4

O6bem ancunnanHbl 1 Buabl y4ebHom paboTbl Mo 3a04HoN hopme obyUeHus.

®DopMbl KOHTpONA Buabl 3aHATUNA UToro 3.e.
(konuyecTBo) Yyacos
3K 3a Jlexk Mp KPAT KonTpon cpP
b
Kypc 1 Cem. 1 1 8 6 0.25 3.75 90 108 11
Kypc 1 Cem. 2 8 8 0.35 8.65 119 144 11
Kypc 2 Cem. 3 6 10 0.35 8.65 119 144 11

O6bemM ancunnanHbl N Buabl y4ebHo paboThl N0 0O4HO-3a04HON hopMe 0byHeHus.

DopMbl KOHTPONA Bupbl 3aHATUM WUtoro 3.e.
(konuyecTBO) Yyacos
3K 3a Jlek Mp cPn KPAT | KoHTpoO CcP
Jib
Kypc 1 Cem. 1 1 12 12 0.25 83.75 108 3
Kypc 1 Cem. 2 12 12 0.35 35.65 84 144 4
Kypc 2 Cem. 3 8 10 0.35 35.65 90 144 4
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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.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl 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 JInHenHasn anrebpa 1-4 8 8 7,95
1 AHanunTn4eckas reomeTpus 5-8 8 8 7,95
1 KoMnsieKcHble Yyncna 9-10 4 4 7,95
1 MNpenen nocneposatenbHOCTU. Mpegen pyHKLUN. 11-13 6 6 7,95
1 OundhdepeHumanbHoe ncyncnerne hyHKLMn ogHoM 14-17 8 8 7,95
nepeMeHHown
1 MpomMexxyToYyHasa aTTecTayms 0,25 3a4éTr
2 OundhdepeHumnanbHoe ncHncneHne hyHKLmi 1-5 10 10 12
HECKOJIbKNX NepeMeHHbIX
2 WNHTerpanbHOe nc4yncineHue 6-11 12 12 14
2 O depeHumnanbHble ypaBHEHUS 12-17 12 12 14
2 MpomMexxyToYyHasa aTTecTauums 0,35 35,65 SK3aMeH B YCTHOWN hopMe.
3 Paabl 1-6 6 12 18
3 Teopunsi BEPOSATHOCTEN 7-12 6 12 20
3 MaTemaTunyeckas cTaTUCTUKa 13-17 5 10 19
3 MpomMexxyTo4yHasa aTTecTayms 0,35 35,65 JK3aMeH B YCTHOW hopme.
UTOro: 85 102 0.25 0.7 71.3 136.75

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 4 5 6 7 8 9 10 11
1 JinHenHasa anrebpa 2 18
1 AHannTun4yeckas reomeTpus 4 18
1 KomniekcHble Yuciaa 2 18
1 Mpenen nocnenosatesibHOCTU. [Npefen pyHKUUN. 2 18
1 OndepeHumnanbHoe ncHnciaeHne GyHKLUM OA4HON NepeMeHHon 4 18
1 MpomMexxyTo4YyHasa aTTecTauums 0,25 3,75
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Cem Paspen pucumnamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
nb
1 2 4 5 6 7 8 9 10 11
2 OnddepeHumanbHoe ncHncneHne hyHKLNN HECKONbKUX NepeMeHHbIX 2 2 40
2 WNHTerpasbHoe ncuncsieHne 2 4 39
2 O depeHumranbHble ypaBHEHUA 4 2 40
2 MpomMexxyTo4yHasa aTTecTayms 0,35 8,65
3 Paabl 2 4 36
3 Teopus BEPOATHOCTEN 2 3 44
3 MaTemMaTunyeckas CTaTUCTUKa 2 3 39
3 MpomMexxyToYyHasa aTTecTaums 0,35 8,65
UTOro: 22 24 0.95 21.05 328

5.3.CTpyKTypa AMCUMMNANHBLI A8 O4HO-3204HON hopMbl 06y4eHUS.

Cem Paspen pucumnnamHbl Bupbl yuebHoM paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
1 JlInHenHasn anrebpa 2 2 16,75
1 AHaMTu4ecKas reomeTpus 2 2 16,75
1 KomMmnaekcHble Yyucaa 2 2 16,75
1 Mpenen nocnenosaTtesbHOCTU. [Npegen pyHKUUN. 2 2 16,75
1 OnddepeHumanbHoe ncHncaeHne PyHKLMmn 04HON NepeMeHHOon 4 4 16,75
1 NMpomMexxyTo4yHaa aTTecTauums 0,25
2 OunddepeHumanbHoe ncHncaeHne hyHKLNN HECKONbKUX NepeMeHHbIX 4 4 28
2 WNHTerpasbHOe ncyncneHue 4 4 28
2 OnddepeHumnanbHble ypaBHEHUS 4 4 28
2 MpomMexxyTo4YyHasa aTTecTauums 0,35 35,65
3 Panbi 2 2 30
3 Teopus BEpOATHOCTEN 4 4 30
3 MaTemMaTnyeckas cTaTUCTUKa 2 4 30
3 MpomMexyToYyHasa aTTecTayms 0,35 35,65
UTOro: 32 34 0.25 0.7 71.3 |257.75
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5.4. Copep>xaHue pa3gesnoB gucumnauHbl (Moayna) «MaTtemaTtuka», obpasoBaTesibHble TEXHOJIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMKocTb (4achbl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 JNinHenHasa anrebpa. Ponb 8 2 MaTpuubl, encTBus C YK-1.1; 3HaTb: Jlornyeckune dopmsbl |, Jlekuma-becena
MaTeMaTUKN B HayKe. MaTpuuamn. CBONCTBaA n npouenypsl,
onepaunm Hag MaTpULLaMK. cnocobcTBytowmne
MNMoHsiITMe obpaTHoOM pednekcuu no nosony
MaTpuubl. f1eMeHTapHble cobcTBEHHOM 1
npeobpasoBaHusa. PaHr MbIC/INTENBHON
MaTpuubl. Teopema o LeATeNbHOCTU. YMEeTb:
6asncHom MuHope. AprymMeHTMpPOBaHHO
Onpepenutenn 2 n 3 GopmMmpoBaTb COBCTBEHHOE
nopsakos. x cBoncTBa. Cy>XXOEHNe N OLLeHKY
Anrebpanyeckune WHdopMaunun. BnageTs:
LOMOJSIHEHNS. HaBblkamun onpepeneHns
Onpepenntenu n-ro NPaKTUYeCKnxX
nopsigka. Cnctemsl nocnencTBUA N3NI0XKEHHOIO
JINHENHbIX YPaBHEHWIA. pelweHnsa 3aga4n
OCHOBHbIE MOHATUS.
Mpasuno Kpamepa.
MaTpu4HbIN MeToA
peleHns CMCTEM JINHEeNHbIX
ypaBHeHui. Teopema
KpoHekepa-Kanennu.
MeTop Naycca.
1 AHanuTuyeckas reomeTpus |8 2 BekTopbl. JInHelHbIe YK-1.1; 3HaTb: Jlornyeckune copmbl |, Jlekunsa-becena

onepaunn Hafg BEKTOpaMu.
lMpoeKkuwns BeKTOpa Ha OCb.
Hanpasnstowme KoCUHyCbl
BekTopa. [/inHa BeKTopa.
Cnctema KOopAvHaAT Ha
NPAMOWN, NJIOCKOCTU 1 B
NpoCTpaHCTBe.
MpocTpaHcTBO R2 1 R3.
MonspHasa cuctema
koopaunHaTt. CkanapHoe,
BEKTOPHOE N CMeLlaHHoe
npov3sefeHne BEeKTOPOB.
Nx cBONCTBa 1 BblpakeHune
B KOOPAMHATHOM hopMe.
Ycnosue opToroHaslbHOCTU
N KOJIIMHEAPHOCTH
BEKTOpOB. [puoxeHne B
reoMeTpun n TEXHUKE.

1 npouenypsl,
cnocobcTBylOLWME
pediekcum no nosoay
cobcTBEHHON 1N
MbICIUTEJIbHON
[eATeNbHOCTU. YMeTb:
AprymMeHTUpPOBaHHO
thopmMupoBaTb COBCTBEHHOE
Cy>XOEHNE N OLLeHKY
MHGpopMauun. BnapgeTsb:
HaBblkamu ornpepesneHns
NPaKTUYeCKnNX
rnocnencTBUN N3NOXKEHHOIO
peLueHns 3agayn
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

MpocTenwmne 3apgayn
aHannTn4yeckom
reomeTpun. PasnnyHole
BUAbl YPaBHEHMWS MPsSMON
Ha NJIOCKOCTU. YpaBHeHns
NJIOCKOCTU 1 NPSIMOWA B
npocTpaHcTee. MpusHakm
napasnenbHOCTU NPAMON U
NJIOCKOCTU. Yron mexay
NIOCKOCTSIMU. YIoNl Mexay
NPSIMON 1 NNOCKOCTbIO.
KpuBble BTOpOro nopspaka.
MoBepxHOCTW BTOPOro
nopsiaka. OKpy>XHOCTb,
annunc, napabona,
runepbona. Nx
reomMeTpu4eckmne CBONCTBaA
N ypaBHeHUs. [ToBEPXHOCTH
BTOPOro nopsaka
(annunconasbl,
runepbonongbl 1 T.4.).
MoHATME NNHENHOTO
npocTtpaHcTBa. Mpumepsl.
JInHenHble
NnoAnMpoCTPaHCTBaA.
JInHenHasn 3aBMCUMOCTb.
basuc. JlInHenHble
oTobparkeHuns.
CobCTBEHHbIE BEKTOPLI 1
CcobCTBEHHbIE 3HAYeHUS.

KoMmniekcHble Yyncna

MHuMas eguHnua.
Anrebpaunyeckas opma
3anncy KOMMJeKCHOro
yncna. 3obpakeHune
KOMMJIEKCHOI O YMcia Ha
naockocTu. lencTens Hapg,
KOMMAEKCHbIMU YnCnamu B
anrebpaunyeckon chopme
3anucu.
TpuroHoMeTpuyeckas
dopMa 3anucu
KOMTMJIEKCHOr 0 Yncna.
Dencteunsa Hap
KOMMJIEKCHBIMU YUCNaMun B
TPUrOHOMETPUYECKOW
dopMe 3anucu.
[MokasaTenbHaa opma
3anncy KOMMJeKCHOro

YK-1.3;

3HaTb: Jlornyeckune opmel
M npouenypsl,
cnocobcTrytlowme
pednekcun no rnosoay
cobCcTBEHHOM 1
MbIC/IUTENbHOWN
DesATeNnbHOCTU. YMEeTb:
AprymeHTMpoBaHHO
(opMmpoBaTb COBCTBEHHOE
CY>XOEHNE N OLLEHKY
MHpopMauun. BnapgeTs:
HaBblkamu onpegesneHuns
MpPakTU4YeCcKnx
rnocneacTBUN U3NTOXKEHHOIO
pelleHns 3agayn.

, Nlekuuns-becena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

yucna. Jencteus Hag
KOMMJIEKCHbIMY YAC/TaMU B
nokasaTesibHol hopme
3anucu.

Mpenen
nocnenoBaTesIbHOCTH.
Mpenen dyHKUNN.

Yucnosble
nocnenoBaTesIbHOCTH.
Mpenen yncnoson
nocsefoBaTesibHOCTU.
CyliecTBOBaHVe nNpegena
MOHOTOHHOW OrpaHNYEHHON
nocsefoBaTesibHOCTU.
CBoWcTBa npeaesnos.
Mpenen dyHKUNN B TOYKeE.
Mpenen dyHKUNM B
6eckoHeyHocTn. CBOMCTBA
GQYHKLUNKN, nMetoLLen
npegen. beckoHevHbIN
npenesn. 3ameyaTesbHble
npepensl. beckoHe4yHO
Masble 1 6eCKOHEYHO
6onblune pyHKUUM. NX
cBoncTBa CBA3b Mexnay
6eckoHeYHo 6onbnMmM 1
6eCKOHeYHO ManbIMn
QyHKumMaMn, CpaBsHeHune
6eCcKOHEYHO MasbIx
(YHKUNA. DKBUBANEHTHbIE
6eckoHe4YHOo Manble, nx
Ncnosib30BaHme nNpu
BbIYNCNEHNN NPeaenos.
MoHsATMe HenpepbIBHOCTHN
PyHKUUKW. Pa3nnyHele
onpegeneHus
HenpepbIBHOCTU (hYHKLMN B
TO4Ke. HenpepbIBHOCTb
OCHOBHbIX 3/1eMeHTapHbIX
dyHKUMN. Knaccndukauunsa
TOYeK pa3pbiBa PyHKLMNA.
CBoWcTBa hyHKLMA,
HenpepbIBHbIX Ha OTpe3Ke.
Teopema 06
OrpaHNY4eHHOCTU
HenpepbIBHON hyHKLMN Ha
oTpe3ke. Teopema o
OOCTVXXeHUN PyHKUMen,
HenpepbIBHOM Ha OTpe3Ke,
CBOWX TOYHbIX FpaHen.

YK-1.1;

3HaTb: Jlornyeckmne GopMbl
N npouenypsl,
cnocobcTBytowmne
pednekcmu no nosony
cobcTBEHHOM 1
MbIC/TUTENbHOWN
LeATeNbHOCTU. YMEeTb:
AprymMeHTUpPOBaHHO
thopMmpoBaTb COBCTBEHHOE
Cy>XXOEHNe N OLLeHKY
WHpopMaunun. BnageTs:
HaBblkamun onpepeneHns
NPaKTUYeCKnX
nocnencTBUA N3NI0XKEHHOIO
pelweHns 3aga4n

, Nekuuns-6ecena

OndpdepeHumnansHoe

Mpoun3BoaHas QyHKUNN.

YK-1.2;

3HaTb: OcobeHHOCTKN

, Nekumns-becena

11/59




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

ncumncneHne pyHkLmm
OLHOM MepeMeHHon

3ajayun, npusoasLLme K
MOHATUIO MPON3BOAHOWN.
OnpepeneHune
npon3sogHomn. Ee
reoMeTpuyYecKnn n
MeXaHN4YeCKUI CMbICI.
Mpasuna
AnddepeHumpoBaHns
CYMMBbI, Mpon3sefeHuns,
YacTHoro. Tabnuua
NMPON3BOAHbBIX.
Mpown3BogHasn CIOXKHON 1
obpaTHOM pyHKLMN.
MoHsATMe CnoXxxHom
dyHKunKn. NponssoaHas
CNOXKHOM YHKLNWN.
MNMoHsiITMe obpaTHoOM
dyHKunKn. NponssoaHas
obpaTHOM pyHKLMN.
Mpoun3sBogHble 06paTHbIX
TPUrOHOMETPUYECKNX
dyHKuMR. NMponsBoaHas
rnapaMeTpuyecKmn 3aaHHON
GyHKUUK. MNoHATne
anddepeHumpyemoctu
PyHKUMKN. nddepeHumnan
dyHKumn. CeA3b
MPOV3BOLAHON 1
anddepeHurana.
FeoMeTpuyecKnin cMbicn
anddepeHumnana.
NHBapmaHTHOCTb POPMBbI
onddepeHumnana.
[Mpon3ssoaHble n
AnddepeHumnansl BbICLLINX
nopsakos. ®opmyna
NenbHwnua.
HenHBapuaHTHOCTbL popMblI
aondgepeHumanos nopsnka
BbiLle nepBoro. OCHOBHbIE
TeopeMbl
aondgepeHunanbsHoOro
ncuncneHns. Teopemsl
®epmMa, Ponng, JlarpaHxa,
Koww. Mpumepsl nx
npuMeHeHwe, NpaBuIo
NonwuTtansa. ®opmyna
Tewnnopa c oCTaTO4YHbIM

CUCTEMHOrO "
KPUTUYECKOIr0 MblLLJIEHNS U
L0EMOHCTPUPOBaTb
FOTOBHOCTb K HEMY;-
norv4veckme popmsl 1
npouenypsl,
NEeMOHCTPUpPOBaTb
CnocobHOCTb K pednekcum
no nosody cobCTBEHHON n
MbIC/TUTENbHOWN
LeATeNbHOCTU. YMEeTb:
AHanNM3NpoBaTb NCTOYHUKMN
MHOPMaLMN C TOYKN
3pEeHUs BPEMEHHbIX U
NMPOCTPaHCTBEHHbIX
YyCNIOBUN NX
BO3HMKHOBEHUSA. BnaneTb:
HaBblkamMun onpepeneHmns
NMPaKTUYEeCKNX
rnocneacTBUN U3NTOXKEHHOIO
peleHns 3aga4n
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0 390 03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

4YJIeHOM B popMe
NarpaHxxa. Pa3noxxeHne
YHKLUA ex, sinx, cosX, In
(1 + x), (1 + x)ano
thopmyne Tennopa.
MpumeHeHne dhopMy bl
Tennopa. iccnepoBaHue
rnoBefeHns PyHKUNN.
OTbICKaHMe To4YeK
JIOK@JIbHOro 3KCTpeMyMa
dyHKUUKN. YcnoBus
MOHOTOHHOCTU YHKLNNA.
OKCTPEMYMBI.
Heobxoanmoe un
[0oCTaTo4yHoe ycnoBue
BO3pacTaHuA 1 ybbiBaHUA
GyHKUMN. Heobxognmoe
yCJI0BUE IKCTPEMYMa.
LocTaTo4YHble NPU3HaKK
CyLiecTBOBaHUA
3KcTpeMyMa. OTbICKaHune
HanbonbLiero n
HavMeHbLUero 3Ha4YeHnmn
HenpepbIBHbIX Ha OTpe3ke
GyHKuMn. UccnepoBaHne
BbINYKJIOCTUN PyHKLMN.
Toykun neperunba. Obwasn
cXeMa MocTpoeHuns
rpadmnkoB MYHKLNNA.
ACUMNTOTbI (PYHKLWA.
Mprvmepbl NOCTPOEHNS
rpaurKoB PYyHKLNN.

OndpdepeHumnansHoe
ncuncneHne pyHKLnn
HECKOJIbKNX NepeMeHHbIX

10 2 4

DYHKLMN HECKOSIBKNX
rnepemMeHHsbIX. [MoHATKE
PYHKLUN HECKOIbKUX
nepemMeHHbIX. O6nacTb
onpepeneHuns.
[eomeTpunyeckoe
n3obpaxkeHne hyHKLNN
OBYX nepemeHHbIx Mpenen
PYHKLMN OBYX
nepeMeHHbIX.
HenpepbIBHOCTbL PyHKLUNN
OBYX NepeMeHHbIX.
YacTHble Npon3BoaHbIE U
aonddepeHumpyemMocTsb
PYHKLUNN HECKONbKMX
nepemMeHHbIX. MoAHbIN

YK-1.2;

3HaTb: OcobeHHOCTKN
CUCTEMHOro 1
KPUTUYECKOr0o MblLLJIEHNS U
L0EMOHCTPUPOBaTb
FOTOBHOCTb K HEMY;-
norv4veckme popmsl 1
npouenypsl,
O0EMOHCTPUPOBaATb
CnocobHOCTb K pednekcum
no nosoay cobCTBEHHON n
MbIC/IUTE/IbHON
LeATeNbHOCTU. YMEeTb:
AHanNM3npoBaTb NCTOYHUKMN
MHOPMaLMN C TOYKN
3pEeHUs BPEMEHHbIX U
NMPOCTPaHCTBEHHbIX

, Nekuuns-becena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copnep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

onddepeHumnan n ero
CBfI3b C YaCTHbIMM
NPOVN3BOAHbLIMU.
MNHBapmaHTHOCTb hOPMBbI
rnosHoro anddepeHumnana.
KacaTenbHas MjockocTb U
HOpPMaib K MOBEPXHOCTW.
[eomeTpn4ecKnn CMbICn
rnonHoro andpdepeHunana.
FpaaneHT 1 NnpomsBogHas
Mo HanpaBJieHNto. YacTHble
NPOn3BOAHbIE N MOJIHbIE
o depeHumansl BbICLLINX
nopsaKos. YacTHble
NPOn3BOAHbIE BbICLLUUNX
NnoOpsAKOB.
OupdepeHumrans BbICLLINX
nopsiakos. ®opmyna
Tennopa Ana QyHKLUUN
OBYX NepeMeHHbIX.
SKCTpEMyMbl PYHKLNN
HECKOJIbKNX NepeMeHHbIX.
OnpepeneHne skcTpemyma.
Heobxoanmoe ycnosue
3KCTpeMyMa. [locTaTo4yHoe
yCJloBME CyLLeCTBOBaHWSA
3KCTpemyMa. MeTop,
HaVMeHbLUNX KBaApaTOB.
YCNOBHbBIN 3KCTPEMYM.
MeTon MHOXUTEnNENn
JlarpaHxa.

YyCNIOBUN NX
BO3HUKHOBEHUSA. BnageTsb:
HaBblkamMun onpepeneHmns
NMpPakTU4YeCcKnx
nocneacTBUN U3JTOXKEHHOIO
peleHns 3aga4n

WNHTerpanbHoe nc4yncneHue

12

MepBoobpasHas u
HeonpeAeseHHbIN
nHTerpan. MNMoHATME
nepsoobpasHon pyHKLNN.
HeonpepneneHHbIn
WHTerpan v ero CBOMCTBa.
Tabnnua OCHOBHbIX (hOpMYy I
WHTErpnupoBaHuS.
OCHOBHblE MeTOAbI
WHTErpupoBaHnS.
HenocpencTeeHHoe
WHTEerpupoBaHue.
WNHTerpmnposaHue no
4acTaM 1 3aMeHa
rnepeMeHHon.
WHTerpmnposaHue
pauMoHanbHbIX MYHKLNNA.

YK-1.3;

3HaTb: Jlornyeckmne GopMbl
M npouenypsl,
cnocobcTrytowmne
pednekcmu no nosony
cobcTBEHHOM ”
MbIC/IUTENbHOWN
LeATeNbHOCTU. YMEeTb:
AprymMeHTUpPOBaHHO
thopMmpoBaTb COBCTBEHHOE
Cy>XXOEHNe N OLLeHKY
WHpopMaunun. BnageTs:
HaBblkamun onpepeneHuns
NPaKTUYeCcKnx
nocnencTBUA N3NI0XKEHHOIO
peleHns 3aaayn.

, Nekuuns-6ecena
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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

Ncnonb3oBaHne MeToAbI
pa3sioKeHnsa Ha
npocTtenwune opobun
pa3fioXeHnsa Ha
npocTtenwmne gpobu.
NHTerpuposaHue
BblPaXXeHU, COAEeP KaLLNX
TPUroHOMETpU4eckme
PyHKUUN. UHTerpmposaHue
HEeKOTOpPbIX
nppaunoHabHbIX
BbIpa>XeHUM.
OnpepneneHHbI UHTErpan
Kak npenen nHTerpasnbHbix
CyMM. YcnoBus
CylLLecTBOBaHUA
onpeneneHHoro
nHTerpana. OCHOBHble
CBOWCTBa onpenesieHHoro
nHTerpana. OueHkun
nHTerpanos. UHTerpan u
nepemMeHHbIM BEPXHUM
npepesiom. ®opmysia
HbtoToHa-NlenbHuua n ee
nprvMeHeHne Ans
BbIYNCIEHNS
onpeneneHHbIX
WHTerpanos. BelynucneHne
onpeaeneHHbIX
WHTerpasos.
WNHTerpmnposaHue no
4acTAM 1 3aMeHa
nepeMeHHon.
Mpnbnn>xeHHoe
Bbl4YNCEHME
onpeneneHHoro
WHTerpana: opmybl
NpPsAMOYrOJIbHUKOB,
Tpaneunn n CuMncoHa.
HekoTopble husnyeckne n
reomeTpuyeckne
NPUIoXKEeHUA
onpeaeneHHoro
MHTerpana. Boelvncnenne
naowanen KpUBOJMHENHOMN
Tpaneunn. OnvHa oyru
kpuson. Obbem Tena
BpalweHns. PaboTa
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

nepeMeHHOn CUbl.
HecobcTBeHHbIE
nHTEerpansbl.
HecobcTBeHHbIE MHTerpanbl
Cc 6ecKoHeYHbIMK
npepenamm

WHTEr pupoBaHms.
HecobcTBEHHbIE MHTErpabl
OT HEOrpaHMYeHHbIX
YHKUNNA. IX OCHOBHblE
cBoncTBa. ABCoNOTHasA n
yCJIOBHasA CXOAUMOCTb.
Mpr3HaKM CXOANMOCTMU.

OudpdhepeHunanbHble
ypaBHeHus

12

OudpdepeHunanbHble
ypaBHeHusa 1-ro nopsigka.
OCHOBHbIe MNOHATUSA.
3apadva Kowwn. Teopema
CyLLLeCcTBOBaHUA 1
e[MHCTBEHHOCTY 3aj4a4un
Kowwu. MoHsTue 06 ocobbix
peleHnsax
onddepeHumanbHbIX
ypaBHeHun. OCHOBHble
KJlacCbl ypaBHEHU 1-ro
nopsifika, MHTErpupyeMbix B
KBagpaTypax. NpunoxeHns
ondgepeHumanbHbIX
ypaBHeHui 1-ro nopsaka B
pa3finyHbIX obnacTax
HayKu.
OuddhepeHumnansHble
ypaBHEHUS BbICLLMX
nopsakos. OCHOBHbIE
noHaTusa. 3agada Koww.
lMoHATVe 0 KpaeBbIX
3ajadvax gns
anddepeHumnansHoro
ypaBHeHUs. YpaBHeHus,
BbICLLUNX NMOPALKOB
[onycKatoLwme NoHMXeHNs
nopsiaka. JInHenHble
OOHOPOAHbIE
onddepeHumansHbole
ypaBHeHUSA. /IX OCHOBHble
cBoncTea. JinnenHasn
3aBMCUMOCTb 1"
HEe3aBMCUMOCTb peLLeHnn.
Onpepenutens BpoHckoro

YK-1.3;

3HaTb: Jlornyeckmne GopMbl
N npouenypsl,
cnocobcTrytowmne
pednekcuu no nosony
cobcTBEHHOM 1
MbIC/IUTENbHOWN
LeATeNbHOCTU. YMEeTb:
AprymMeHTUpPOBaHHO
thopMmpoBaTb COBCTBEHHOE
Cy>XXOEHNEe N OLLeHKY
WHpopMaunun. BnapeTs:
HaBblkamun onpepeneHuns
NPaKTUYeCcKnx
nocnencTBUA N3NI0XKEHHOIO
peleHns 3aaayn.

, Nekuuns-6ecena
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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

CTpykTypa obuiero
pelwieHuns. JInHenHole
OAHOPOAHbIE ypaBHEHUS 2
rnopsifika C MOCTOAHHbLIMMU
Ko3(ppunumeHTamu.
XapakTepucrtmyeckoe
ypaBHEHMeE. 3 BO3SMOXHbIX
cny4yas. JInHenHoe
HEeOLHOPOAHbIe
onddepeHumansHble
ypaBHeHus. MeTop
NarpaH>xa Bapuaunm
MPOW3BOJIbHbIX
MOCTOSAHHbIX. JINHENHbIE
HEOAHOPOAHbIE YPaBHEHUS
C NOCTOSIHHLIMW
Ko3(ppunumeHTamu.
YpaBHeHMNS C npaBon
4acTbio cAeunanbHOro
BMAa.

Pagbl

Yucnosble psagbl. OCHOBHbIE
onpepeneHus. CBONCTBa
CXOQALMXCA PALOB.
Heobxoanmoe ycnosue
cxogmmocTun. locTaTo4YHble
yCJI0BUSA CXOAUMOCTH
3HaKOMONOXKUTENbHbIX
pPALOB: NPU3HAKK
cpaBHeHuns, Oanambepa,
Kowwu, nHTerpanbHbIl.
3HakonepeMeHHble psaabl.
3Hako4epepyoLwinecs
panbl. Teopema JlenbHumua.
ABCoNOTHaA 1 ycnoBHas
CX0AMMOCTb. CTeneHHble
psaabl. UHTepBan n paguyc
CXOAMMOCTUN CTEMNEHHOro
psga. CBONCTBa CTEMNEHHbIX
psgos. MNoyneHHoe
onddepeHumposaHmne n
WHTerpnpoBsaHme
CTeneHHbIX pAgoBs. Paabl
Tennopa n MaknopeHa.
Pa3noxeHvne yHKUUN B
CcTeneHHoW pAa.
MpnMeHeHne cTeneHHbIX
pAnoB B NpUBANXKEHHbIX
BbIYNC/IEHNAX 3HAYEHUN

YK-1.4;

3HaTb: OCHOBHblE TEPMUHDbI
1 6a30BbI€ 3/IEMEHTHI,
MeToAbl NCC/Ief0BaHUN B
cucTeMe coumanbHo-
ryMaHUTapHOM 3HaHUS.
YMeTb: Kputnyeckn
oueHMBaTb MHMOPMaLmto,
HEe3aBMCKMMO OT UCTOYHUKA,
CaMOCTOATENIbHO
npmnobpeTtaTb 1
CcMCcTeMaTn3nNpoBaTb
3HaHWs,
apryMeHTUpOBaHHO
OTCTamBaTb CBOK TOYKY
3peHunsa. BnapeTs:
KoHKpeTHO MmeTogonornen
1 6a30BbIMU METOAAMM
coumanbHO-ryMaHUTapPHbIX
ONCUMNNNH,
Mo3BOJISOLLNMUN
OCYyLLEeCTBNATb peLlleHne
LNPOKOro Kflacca € 3afay H
ay4HO-NCCnenoBaTeNbCKOro
M NPUKJIaQHOro Xxapakrepa

, Nekuuns-becena

17/59




Cem HaunMeHoBaHue TeMbl TpynoeMKocTb (Yachl) CopepxaHue dopMupyeMblie Pe3synbTaThl OCBOEHMUA ObpasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
(PYHKLNN N MHTErpasos
Teopuns BEpOATHOCTEN 4 BepoAaTHOCTb cobbITUSA. YK-1.3; 3HaTb: Jlornyeckume dopmbl |, Jlekuma-becena

CnyyanHble cobbITrS.
Anrebpa cobbiTun.
Knaccnyeckoe u
cTaTucTn4eckoe
onpegeneHne
BEPOATHOCTEN COBbITUA.
SnemMeHTbl KOMBMHaTOPUKN.
TeopeMbl CNOXEHUS 1
YMHO>XEHMNS BEPOATHOCTEN.
YcnoBHasa BEPOATHOCTb.
Teopema cnoxeHus
BEPOSATHOCTEN COBMECTHbIX
cobbITnn. OCHOBHbIE
hopMy bl ANA BEPOATHOCTUN
cobbiTnin. ®opmyna NOSHON
BepoAaTHoCTU. dopmMyna
baneca. ®opmyna
BepHynnin. ®opmyna
MyaccoHa. AuckpeTHble
cny4yaHble BENYUHBI.
Brabl cnyYariHbiX BEJINHMH.
PacnpeneneHue
OVCKPEeTHOWM Cny4anHom
BEJINYMHBI.
MaTemaTuyeckoe
oXupaHue n gucrnepcus, nx
CcBOMCTBa. HenpepbiBHbIE
c/lyqalHble BeINYMHbI.
DYHKUMSA N MAOTHOCTb
pacnpegeneHns
BEPOATHOCTEN.
MaTemaTunyeckoe
oXupaHue n gucnepcus.
Mopa u megunaHa.
MoMeHTbl. OCHOBHbIE BUAbI
pacnpeneneHun:
paBHOMepHoe,
3KCMOHeHUnanbHoe,
HopManbHOe CucTemsl
Cly4alHbIX BEIMYUNH.
PacnpepnenexHune gsymepHon
CJ/Tly4aHOW BEJINYMHBbI.
KoBapunauus n
Ko3(hhuuneHT Koppensaumu.
JlnHenHas perpeccus.
MpenenbHble TeopeMbl

N npouenypsl,
crnocobcTBylowme
pednekcmu no nosony
cobcTBEHHOM ”
MbIC/TUTENbHOWN
L0eATeNIbHOCTU. YMeTb:
AprymMeHTUpPOBaHHO
thopMmpoBaTb COBCTBEHHOE
CY>XAEHNE N OLLEHKY
WHdopMaunun. BnageTs:
HaBblkamMu onpegeneHmns
NMPaKTUYeCKnNX
nocnencTBUA N3NI0XKEHHOIO
peLueHns 3agadn.
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Cem HauMmeHoBaHue 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
TEeopun BEPOATHOCTEN.
3aKoH 6onbLuMx Yynucen.
LleHTpanbHasa npegenbHas
Teopema.
MaTemaTunyeckas 2 Buibopka 1 ee YK-1.5; 3HaTb: KOHKpeTHon , Jlekuns-becepna
cTaTUCTUKa pacnpegesieHue. meTozonornen n 6aszosbiMu
BbibopoyHas n MeToAaMun counanbHO-
reHepaJsbHas ryMaHUTapHbIX AUCLUMJIVH,
COBOKYMHOCTW. Tunbl MO3BONAOLWMMUN
BbI6OPOK. MONNIOH YacToT OCYLLLeCTBAATb peLueHne
W rncTorpamm. LUNPOKOro Kylacca € 3afjay H
CTaTuctumyeckoe ay4Ho-nccnenoBaTesIbCKoro
pacnpeneneHne BblbOpKU. N NPUKIaAHOro xapaktepa
IMnupunyeckasa PyHKLUNA YMeTb: ApryMeHTUpoBaHHO
pacrnpegeseHus. (hopMumpoBaTb COBCTBEHHOE
CTaTUCTMYECKME OLLEHKN. Cy>XOEeHNe N OLLeHKY
HecmeleHHble, MHpopMauun. BnapgeTs:
3(ppeKTBHbIE U HaBblkamu onpepgesneHuns
COCTOATESIbHbIE OLEHKN. MpPakTU4YeCcKnx
BbibopoyHasa cpefHsAs n nocaeacTBUA N3JI0XKEHHOIr 0
BbIbOpOYHas gucnepcus. pelleHns 3agadn
To4ye4yHas U NHTepBasibHble
oueHKW. [loBepuTesbHbIN
WHTepBas. Metoa
MOMEHTOB 4J1 TOYe4YHOMN
OLEHKM NapaMeTpoB
pacnpegeneHus. lNMposepka
CTaTUCTUYECKUX rmnoTes.
MoHATMe cTaTucTn4eckon
rmnoTtesbl. OWmnbKN
nepBoro 1 BTOPOro poaa.
MpoBepka runoTtesbl 0
pacnpegeneHum
reHepasjibHoOMn
COBOKYMHOCTU. CpaBHEHME
OBYX Qucrnepcuin
HOpPMaJibHbIX FreHepasibHbIX
COBOKYyMHocTen. Kputepun
MupcoHa. KoppensymoHHo-
PErpecCcrMoHHbIN aHan3.
BbibopoyHbIEe ypaBHEHMSA
perpeccuun. JINHeNHbIN
KO3(hhULIMEHT Koppensaumu.
3HaTb: YMeTb: Bnagets:
NTOlO: 85 22 32
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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

4

5

6

1

JNnHenHas anrebpa

MaTpuubl. Jencteua ¢ maTpuuamu. Onpepenutenu. PeweHue CJTY meTtogom Kpamepa,
MaTPUYHbIM METOLOM.

8

2

AHanunTu4yeckas reoMeTpua

KoopaunHaTbl BEKTOpa, AJIMHA BEKTOPA, Yrosl Mexay BeKTopaMu, CKasnsspHoe, BEKTOpHoOe,
CMellaHHOoe rnpounsseeHne BeKTOPoB. Pa3nnyHblie BUAbI ypaBHeHvu7| I'IpﬂMOVI, NNoCKoCTH,
yroa mexxay naoCKoCTaMU. KpI/IBbIe BTOPOro nopdanka.

8

2

KomnneKkcHble Yncna

LencTBms Haf KOMMIEKCHbIMY YNCIaMK B anrebpanyeckon, TPUrOHOMETPUYECKON 1
rnokasaTesibHOW hopmax 3anucu. PelneHne KBagpaTHbIX ypaBHeHUN. MNepexos oT ogHOM
hOpMbl 3aNMMCN KOMMNIEKCHOIO YMCaa K APYron.

Mpenen nocneposaTtensHocTW. MNpepen
PYHKLMN.

Mpenen yucnoson nocneposaTencHocTU. Mpenen pyHKUnK. MNpeaen MyHKUUN B TOYKeE.
Mpenen yHKUUN B 6eCKOHEYHOCTU. TeopeMsbl 0 npeaenax GyHKUNN. Tunbl
HeonpenenéHHocTel 1 cnocobbl NX packpbiTUSA. 3aMedaTesNbHble Npeaesbl. Ux cBocTBa
Pa3nnyHble onpenesieHNs HENPEPLIBHOCTU PYHKLMU B TOYKe. HenpepbiBHOCTbL OCHOBHbIX
3N1eMeHTapHbIX PYHKUMN. Knaccndukauma To4ek paspbiBa QYHKLNNA.

OuddepeHunanbHoe ncyncneHne pyHkLnmn
04HOW NepeMeHHon

Mpasnna gnddepeHLMpoBaHNA CyMMbl, NPOn3BeAeHNs, YacTHoro. Tabanua Npon3BoaHbIX.
MoHATME CNOXXHOW PYHKLUK. Npon3BOAHAsA CNOXKHOM QYHKUNW. NMoHATHe obpaTHOM
hyHKUMK. MpomnssBoaHas obpaTHOM yHKLUK. [Tpon3BOAHbIE 06pPaTHbBIX TPUTOHOMETPUYECKUX
yHKUMRA. [pon3BoaHan NapamMeTpuyeckn 3agaHHon pyHKunn. JuddepeHunan hyHKLNN,
CB#A3b Npon3soaHoON 1 anddepeHumnana. FleomeTpnyeckuin cMmbicn anddepeHunana.
MpousBogHble U anddepeHLmnansl BbiCLIMX Nopaakos. ®opmyna JlenbHuua.
HenHBapuaHTHOCTb popMbl AnddepeHLnanos Nnopsgka Bbille nepeoro. Ycaosus
MOHOTOHHOCTU (PYHKLUNIN. IKCTPEMYMbI PYHKLUNK. OTbiICKaHNe HanbonbLLero n HauMeHbLIero
3Ha4YeHUI HenpepbIBHbIX Ha OTpe3ke hyHKUMA. ObLaa cxemMa NOCTPOEHNS rpadnkoB
YHKUNRA. iccnepgoBaHme BbIMYKAOCTU PYyHKLMN.

OndhdepeHunanbHoe ncHncneHne QyHKUNn
HECKOJIbKUX NePEMEHHbIX

Mpeaen yHKLUMM ABYX NepeMeHHbIX. YacTHble MPOU3BOAHbIE MEPBOro NopsaKa.
HenpepbIBHOCTb YHKLUW ABYX NepeMeHHbIX. FeoMeTpuyYecKkuin CMbICA MNOSHOIro
anddepeHumana. F'pagueHT 1 NPon3BoAHas Mo HanpasaeHuo. YacTHbIe MPOU3BOAHbIE
BbICLLUMX NOPAAKOB. AuddepeHumnansl BoiCLLIMX NOPSAKOB. OnpeaeneHme sKCTpemMyma.
HeobxoanMoe ycnoBue aKcTpeMyMa. [loCTaTOYHOE yC/IoBME CYLLLEeCTBOBaHMSA 3KCTpeMyMa.
YCNOBHBIN 3KCTPEMYM.

10

MHTera)’IbHOE ncHmncneHne

HenocpeacTeeHHoOe MHTErpupoBaHue. HTerpMpoBaHve no YacTsaM U 3aMeHa NepemMeHHoM.
WHTerpupoBaHue paumnoHabHbIX GYHKLMIA. UIHTErpupoBaHme BblpaXKeHWin, CofepXaLumx
TPUroHOMEeTpUuYeckKme QyHKLUN. MHTerpMpoBaHe HEKOTOPbLIX NPPaLMOHAbHbIX
BblpaXkeHuin. OnpeaenéHHblin MHTerpasn. MHTerpnpoBaHune no YacTsM U 3aMeHa NnepemMeHHon
B onpefenéHHoM nHTerpase. HecobCcTBeHHbIE MHTErpasibl C 6eCKOHEYHBIMU Npeaenamm
MHTerpmpoBaHus. Hecob6CTBEHHbIE UHTErpasibl OT HEOrPaHUYEHHbIX (YHKLNIA. X OCHOBHbIE
CBOMCTBA. ABCOJIIOTHAS M YC/IOBHAs CXOAMMOCTb. MpU3HaKM CXOAMMOCTH.

12

OnddepeHUnanbHble ypaBHEHNSA

OndepeHumnanbHble ypaBHeHUS 1-ro nopsaka ¢ pa3fesiéHHbIMU U C pasaensaowmumMncs
nepemMeHHbIMU. OgHOpoAHble AnddepeHumanbHble ypaBHeHNS. JINHeNHble
onddepeHumnansHble ypaBHeHUA. YpaBHeHne bepHynnu. duddepeHunanbHblie ypaBHEHNSA
BbICLUMX MOPSAAKOB, AONYyCKaloLWme NMoHNnXeHne cteneHn. JINHenHble 0A4HOPOAHbIE YPaBHEHUS
2 nopsaka C NoCTOSAHHbIMUK Ko duumneHTamm JIMHenHble HEOLHOPOAHbIE
ondpgepeHunanbHble ypaBHEHNA 2-ro Nopagka.

12

Panbl

Yucnosble psiibl. 3HAKOMepeMeHHble psabl. CBOWCTBA CXOAsALMXCS psaaoB. Heobxoaumoe
yCnoBme CXoAMMOCTU. [oCTaTOYHbIE YC/IOBUS CXOAUMOCTUN 3HAKOMONOXKUTENbHbLIX PALOB:

12

20/59




Cem

Ne paspena pUCUUNUHDbI

HauMmeHoBaHue npakTudieckKkux 3aHATUMN

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

npu3sHakm cpaBHeHus, Oanambepa, Kowwn, nHTerpanbHbIi. 3HaKo4YepeayLwmecs paabl.
Teopema JlenbHuua. A6CoNoTHas 1 yCIOBHasa CXxoaMMoCTb. CTeneHHble paabl. IHTepBan n
paanyc cXxoAMMOCTN CTeneHHoro paaa. CBONCTBa CTeMNeHHbIX paaoB. [ToyneHHoe

o depeHupoBaHe N HTErpnpoBaHne cTeneHHbIX paaoB. Paasl Tennopa n MaknopeHa.
Pa3no)keHne yHKLNM B CTENEHHOW pAa.

Teopwus BeposTHOCTEW

BepossTHOCTb cobbITMA.CnyyariHble cobbiTnsA. Anrebpa cobeiTuin. Knaccuyeckoe n
CTaTUCTU4YeCcKoe onpenesieHne BepoaTHOCTEN COBbITN. DneMeHTbl KOMOUHaToOPUKN.
TeopeMbl CNIOXKEHUS N YMHOXXEHNSA BEPOATHOCTEN. YCI0BHasA BEPOATHOCTb. Teopema
CJIOXKEHMNA BEPOSATHOCTEN COBMECTHbIX COBbITUN.OCHOBHbIE POPMYbl 419 BEPOATHOCTHU
cobbiTun. Popmyna noaHom BeposaTHoCcTU. Popmyna baneca. Popmyna bepHynnu. ®opmyna
MyaccoHa. AnckpeTHble Cay4yanHble BeNNYMHbL.Buabl cnyvyanHbix BeNnduH. Pacnpegenerve
OVCKPETHOW Cily4aliHOW Be/InYMHbI. MaTemMaTnyeckoe oXXnaaHue n aucrnepcus, nx CBONCTea.
HenpepbiBHbIE CyYaiHble BENYNHbI. PYHKLMS N NIOTHOCTb pacnpeneneHus
BepoATHoCTen. MaTemaTnyeckoe oXXujaHve n gucnepcms. Moga n megnaHa. MoMeHThI.
OCHOBHble BMAbl pacrnpegeneHunii: paBHOMepHoe, 3KCNOHEeHLnaibHOe, HopMaJibHoe.
CucTeMmbl ClyHalHbIX BENMYMH. PacnpeneneHne AByMEPHON CAy4aniHOM BENYUHBI.
KoBapunaunsa n KoadduumeHT koppenaunun. JiInHenHas perpeccus. lNpenenbHble TeOpeMsbl
Teopum BepossTHOCTeN.3aKoH 6osblinx Ynucen. LleHTpanbHas npefenbHas

12

MaTemaTnyeckasa cTtaTucTmka

Bbibopka 1 ee pacnpeneneHne.BeilbopoyHas n reHepajsibHas COBOKYMHOCTU. Tunbl BbIGOPOK.
MonuroH 4acToT u ructorpamm. CTaTUCTUYECKOE pacrnpeesieHne Bolbopkn. IMnupmyeckas
PyHKUMSA pacnipegenenHns. CTaTuctnyeckne oueHkun. HecmeweHHble, shpeKkTUBHbIE 1
cocTosATeNbHble oueHKN. BoibopoyHas cpeaHaa n BbibopoyYHaa aucnepcus. To4evyHasa u
MHTepBaJibHble OUueHKN. [loBepuTeibHbIN MHTepBas. MeTod MOMEHTOB AJ1 TOYEYHOWN OLEeHKMN
napameTpoB pacnpegeneHuns. Nposepka CTaTUCTUHECKUX TMNoTe3.MoHATME CTaTUCTUYECKON
rnnoTesbl. Owmnbkn NepBoro n BToporo poaa. Nposepka runoTesbl 0 pacnpeneneHnm
reHepanbHON COBOKYNHOCTU. CpaBHeHMe ABYX ANCMEPCUA HOPMaJibHbIX FeHepasibHbIX
COBOKYMHOCTEN.

10

WUTOro:

102

24

34

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>XkaHue U o6beM B yacax

CemMm Ne paspena oMCUUNUHDI HauMmeHoOBaHMe CUMYNSALMOHHbIX 3aHATUNA 06bem B yacax
0®0 [ 30 [ 03®0
1 2 3 4 5 6
[nToro: [

5.6. JlJabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B Yacax

21/59




Cem Ne paspena pUCUUNIIUHDI HauMmeHoBaHue nabopaTopHbiX paboT Ob6beM B yacax
(o] o] 30 030
1 2 3 4 5 6
NUTOro:

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

KypcoBble npoekTbl (paboTbl) y4ebHbIM NMIaHOM He MPeayCMOTPEHbI.
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
1 NnHenHas anrebpa MeTton »KoppaHo-laycca. KoHTponbHasa paboTa. 4 7,95 18 16,75
Hepens
1 AHannTuyeckas reomeTpus nauncounp, oAHOMONOCTHOM runepbonon, ABYNoaoCTHOM runepbonong, 7-8 7,95 18 16,75
annMNTUYecKknin napabonong, runepbonmyecknin napabonouns, KOHyC BTOPOro Hepenm
nopsigka. KoHTposabHas paboTa.
1 KoMnnekcHble Yyncna CocTaBneHune KoHcnekTa. MNoabop 1 peweHne npumepos. KoHTposbHas paboTa. 10 7,95 18 16,75
Hepens
1 Mpenen nocneposaTtensHocTW. MNpepen MHoxxecTBa. JencTBuTenbHble Ynucna. PyHkumsa. KoHTponbHas paboTa. 12 7,95 18 16,75
DYHKLNN. Hepens
1 OuddepeHunanbHoe ncyncneHne pyHkLnmn PelieHune npuknagHbix 3agad. Monbop n peweHne npumepos. KoHTposbHas paboTa. 16-17 8,2 18 17
0HOW NepeMeHHon Hepenu
2 OuddepeHumanbHoe ncHmncneHne pyHkKLmmn Haunbonbluee n HaMMeHbLIee 3Ha4YeHNS (DYHKLUN B 3aMKHYTON obnacTu. 5 12 40 28
HECKOJIbKNX NepeMeHHbIX KoHTponbHas paboTa. Hepens
2 WNHTerpanbHoe ncynucneHue [BONHbIE N TPOWNHbIE MHTerpanbl. KoHTponbHas paboTa. 11 14 39 28
Hepens
2 OnddepeHunanbHble ypaBHEHUS CucTtembl gnddepeHunanbHbliX ypaBHeHUN. KOHTpoibHasa paboTa. KoHTponbHas 16-17 14 40 28
paboTa. Hegenm
3 Panbi Panbl ®ypbe. UHTerpan ®ypbe. KoHTponbHasa paboTa. 5 18 36 30
Hepens
3 Teopus BepoATHOCTEN OCHOBbI TEOpPUKM CyYalHbIX nMpoueccoB. KoHTposbHas paboTa. 12 20 44 30
Hepens
3 MaTemaTun4yeckas ctaTucTuka T-TecT. KOHTpobHasa paboTa. 16 19 39 30
Hepens
NTOro: 137 328 258
5.9. KanenpapHbin rpacduk BocnuTaTeNIbHOW paboThl N0 AUCUMUNJIMHE
Moaynb pJaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa nposeneHns OTBETCTBEHHbIA JocTuxeHus
MeponpuaTuUs obyyalowuxcs
Moaynb 7 Bosne4veHune MepBoe 3aHaTMe. AyanTtopusa |Posib MaTeMaTUKN B HayKe. OyHas, 3a04Has, 04HO- [penopaBaTensb. YK-1.5;
obyyatowmxca B Nno pacnucaHuio. 3a04Has.

NPogOpPMEHTALIMOHHYIO
0esiTeNbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

517(075.8) K 93 Kypc Bbicluen matemMaTkn. B2 4. 4. 1:
yyebHuk / M.K. BegaHokoB [u gp.]. - U34. 2-e, ucnp. n gon. -
Mawkon : MarapuH O.I'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047917. - Pexxum
[oCTyna: Ana aBTOPU3NPOBaHHbIX MOJsib30BaTeNen. -
Bubnwnorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C33

517(075.8) K 93 Kypc Bbicluen matemMaTukn. B2 4. 4. 2 :
yyebHuk / M.K. begaHokoB [u gp.]. - Mankon : MarapuH O.T.,
2013.-279 c. - 36 HB MITY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047918. - Pexxum
[oCTyna: A5t aBTOPM3MPOBaHHbIX Nosb3oBaTesient. - Mpun.:
C. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C34

519.2(07) K 89 Kynxesa, C.K. (Mankoncknn
rocyAapCTBEHHbIA TeXHO0rn4Yeckui yHmsepcnteT). OCHOBbI
TEopuN BEPOATHOCTEN N MaTEMaTUYECKON CTaTUCTUKM :
yyebHoe nocobue / C.K. Kymxesa, J1.)K. ManangxsHu, O.M.
LLleBakoBa. - N34. 4-e, cTep. - Marikon : MarapuH O.I"., 2013.
-136 c. - Npwun.: c. 132-135. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000029460. - Pexxum
nocTtyna: peructpaums B 3UOC. - bubnuvorp.: c. 136 (11
Ha3B.)

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+035
CE9

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

Ha3sBaHue

CcblniKa

Lnnayes, B.C. Bbicwias maTeMaTuKa : y4ebHuk / LLnnayves
B.C. - MockBa : UH®PA-M, 2015. - 479 c. : nn. - (Beicluee
obpasoBaHue). - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=270419. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-16-010072-2

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+042
04A

LUnnayes, B.C. 3aga4yHUK N0 BbICLLIEN MaTeEMaTUKE :
y4yebHoe nocobue / B.C. LLlnnayes. - Mocksa : UH®PA-M,
2020. - 304 c. - 9bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=344429. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-010071-5. - ISBN
978-5-16-101831-6

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO0
46D

DerTapesa, O.M. MaTeMaTuka B NnpyMepax 1 3ajadax :
Y4yebHoe nocobue / J1.H. XXypbeHko, I'.A. HukoHoBa, O.M.
DerTapésa [u ap.] ; KazaHCKN HauMOHaNbHbIN
nccnenoBaTeNlbCKUN TEXHUYECKUIN yHUBepcUMTeT uMm. A.H.
Tynonesa. - MockBa : 000 "Hay4yHo-n3pnatenbCKUn LEHTP
NH®PA-M", 2019. - 372 c. - 9bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=327833. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-011256-5. - ISBN
978-5-16-102288-7

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+09F
056

Masnywkos, N.B. MaTemaTunka : y4ebHuk / Nasnywkos W.B.,
Po3osckun J1.B., HapkeBud U.A. - MockBa : T'90TAP-Megaua,
2013. - 320 c. - 9bC KoHcynbTaHT cTyaeHTa. - URL :

. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-2696-8

https://www.studentlibrary.ru/book/ISBN9785970426968.html

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+095
75E

YyebHo-MeToAMYECKNE MaTepuasbl A1 CAMOCTOATENbHOM paboThl 06yYaloLWNXCS U3 Ynucna
WHBAJINIOB W JINL, C OFPaHUYEHHBLIMU BO3MOXHOCTAMN 300p0Bbs (OB3) NpenocTaBnaoTCca B popMax,
aJlanTUPOBAHHbIX K OrPAaHNYEHNSM UX 300P0BbSA U BOCNPUATUSA MHMOPMaLUn:

ONs nuu C HapyLWeHUaAMM 3peHuns:
e
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B NnevyaTHon hopMe yBENNYEHHbLIM LWPUEHTOM,
B hopMe 3/71IeKTPOHHOr0 JOKYMEHTa,

e B hopMe ayanocpanna,

B Nne4vyaTHon popMe Ha s3blke bpanns.

ANns nuu C HapylweHnaMmM cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYMEHTa.

Ons nuuy, ¢ HapyweHUAMN ONOPHO-ABUraTeIbHOro annapaTa:
e B nevyaTHom popme,

e B DOPME SNEKTPOHHOIr0 OKYMEHTA,
e B popMe ayanocpanna.
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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
1 1 1 dunococus
123 123 123 MaTemaTuka
1 1 1 Xnmus
12 12 12 [OEVE]
2 2 2 O3HakoMUTeJIbHas NpakTuKa
8 9 9 MpeoanniaoMHas NnpakTuka
YK-1.2 HaxoguT n KpUTUYECKN aHaIn3npyeT MHPopMaumo, HeobxoAuMyo A5 peleHnsi NoCTaBJeHHON 3a4a4n
1 1 1 Xnmus
123 123 123 MaTemaTuka
12 12 12 Ddunsvnka
2 2 2 O3HakoMUTeJIbHas NpakTuKa
8 9 9 MpeoannioMHas npakTuka
VYK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapUaHTbl peLleHns 3a4a4u, OLeHNBas NX JOCTOUHCTBA U HeJoCTaTKu
8 9 9 MpeponnaoMHas rnpakTuka
2 2 2 O3HakoMUTesIbHas NpakTuKa
12 12 12 Ddunsvnka
1 1 1 Xnmus
123 123 123 MaTemaTuka
YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXXAEHNSA N OLeHKN. OTAnYaeT pakTbl OT
MHEHWN, MHTepnpeTaunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH
123 123 123 MaTemaTuka
1 1 1 dunococus
12 12 12 Ddusuka
1 1 1 Xnmus
2 2 2 O3HaKoMUTesIbHas NpakTuKa
8 9 9 MpeponnaomMHas rnpakTuka
YK-1.5 OnpepensieT 1 oueHnBaeT NOCAeACTBMUS BO3MOXHbIX PeLleHU 3a4a4u
12 12 12 Ddunsvnka
123 123 123 MaTemaTuka
1 1 1 dunocousa
8 9 9 MpeoannioMHas NpakTuka
2 2 2 O3HakoMUTeJIbHas NpakTuKa
1 1 1 Xnmus

7.2. OnucaHue nokKasaTtesnen u KputepueB oueHuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax ux (bOpMMpOBaHMﬂ, onucaHuve WKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToB OOyuyeHus HauMmeHoBaHue
pe3synbTaTthl HeyAOoBJIETBOPUT | yaoBneTBOpuUTen XOpoLuo OTJ/INYHO OLEeHO4YHOro
0CBOEHMA esibHO bHO cpeacTBa

KOMMEeTEHL U
1 2 3 4 5 6

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpVITVI‘-IECKI/IVI aHasn3 N CMHTE3 MHpopMaunmn, NPUMeHATb CUCTEMHBbIN Moaxon ANns
peweHnsa noCTtaB/IeHHbIX 3ada4y

YK-1.1 AHanm3npyeT 3agady, Bbiaenss ee 6a30Bble COCTaBASIOWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4m

3HaTb: 3HaTh: - ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE
nornyeckune 3HaHWA HO copepxxalune cucTtemaTuyeckne
dopMbl 1 oTAesbHble 3HaHWA
npouenypsl, npobenbl 3HaHUA
cnocobcTeytowme
pediekcun no
nosoay

cobcTBEHHOW 1”
MbIC/INTE/IbHON

neAaTesIbHOCTI.

YMeTb: YMeTh: - YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs nosHble, CchopMupoBaHHbIe
apryMmeHTMpoBaHH JonyckawTcs yMeHus

o0 hopMmpoBaTb HebonbLne

cobcTBEHHOE ownbKmn

cyxaeHve n

27/59




MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMNeTeHuuu
1 2 3 4 5 6
OLEeHKY
MHdopMaLunu.
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BnapeTsb: - BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
HaBblKaMu HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
cornocTaBJieHUs HaBbIKOB HaBbIKOB
pasHbIX jonyckatTcs
MCTOYHUNKOB npobensl

MHdopMaunm c
Liefiblo BbIABNEHNSA
X NpoTMBOPEYNI
M NoucKa
0OCTOBEPHbIX
CYXXAEHUN

YK-1: CnocobeH ocyLLecTBAATb MOUCK, KOUTUYECKMIA aHaIN3 U

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATL CUCTEMHBLIA NoAX0A4 ONs

YK-1.2 HaxoOuT N KPpUTUYECKM aHaausunp

eT I/IHCbOpMaLI,I/HO, HeOﬁXOD,VIMle AONnsa peweHna MOCTaBJIEHHOWN

3ajaqn

3HaTb: 3HaThb: -
ocobeHHOCTKN
CUCTEMHOro 1
KPUTUYECKOro
MbILLEHUS 1~
O0EeMOHCTPUPOBaTh
rOTOBHOCTb K
HeMy;- ornyeckme
hopMbIl 1
rnpouenypsl,
O0EMOHCTPUPOBaTh
CMocobHOCTb K
pediekcun no
rnosoay
cobCTBEHHON n
MbIC/IUTEJIbHON

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

nesaTeNbHOCTI.

YMeTb: YMeTh: - YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
aHanM3npoBaTb JonyckawTcs yMeHus
NCTOYHUKN Hebosnblne

MHGpOopMaLnn ¢ ownbkKmn

TOYKU 3peHuns

BPEMEHHbIX U

NPOCTPaHCTBEHHD|

X YCJIOBUN X

BO3HWKHOBEHUSA

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
Bnapetsb: - BllafeHne e npuMeHeHue cucTemMaTU4eCKOM |cuctemaTmyeckoe
HaBblKaMu HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
onpeneneHuns HaBbIKOB HaBbIKOB
npakTU4ecknx JonyckawTcs

nocnencTeui npobensl

MN3J10)KEHHOro

pelueHus 3aaa4u

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

YK-1.3 PaccmaTpmBaeT BO3MO)XHbIE€ BapMaHThbl peLleHUs 3a4a4u, oLeHnBas NX 4OCTOMHCTBA U HEAOCTaTKu

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

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

nesaTeNIbHOCTI.

YMeTb: YMeTh: - YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs nosHble, CchopMupoBaHHbIe
apryMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMuMpoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6
MHopMaunu.
Bnapetb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapetsb: - B/lafeHmne e MpUuMeHeHne cucTemMaTU4eCKOM | cucTemaTunyeckoe
HaBblKaMu HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
onpepeneHns HaBbIKOB HaBbIKOB
MPaKTUYeCKnX JonyckawTcs
nocnencTBui npobensl
MN3/10)KEHHOI 0

pelleHnst 3aga4u.

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

YK-1.4 'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMMpyeT COBCTBEHHbIE CYXXAEHUSA U oLeHKN. OTAnYaeT hakTbl OT
MHEHWI, UHTepnpeTauni, OLEHOK U T.A4. B PAaCCy)XAEHNAX APYrMX Y4aCTHUKOB AEATEIbHOCTH

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

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb: YMeTh: -

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,

ChopmMupoBaHHble

KPUTUYECKN JonyckatoTcs yMeHUNs
oueHmBaTb HebosnbLne

MHGopMauuto, owmnbKn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 cuC

TemMaTu3npoBaTb

3HaHUS,

apryMeHTUpOBaHH

0 OTCTamBaTb CBOIO

TOYKY 3PEHUS.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapetsb: - BlageHne e NnpuMeHeHne cUcTeMaTUYeCKOM |cucTemMaTuyeckoe
KOHKPETHOWN HaBblKamMun HaBbIKOB npUMeHeHnn npuMeHeHne
MeToh0N0rnen n HaBbIKOB HaBbIKOB
6a3oBbIMU jonyckatTcs

MeToAamu couman npobenebl

bHO-TYMaHUTaPHbIX
ANCUUNIINH,
NMo3BONSAOLNMU
OCyLLeCTBAATb
pelleHune
LWMPOKOIro Kfacca ¢
3a4a4 Hay4Ho-mccn
e[0BaTesIbCKoro n
npukiafHoro
XapakTepa

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

YK-1.5 OnpepensieT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PeLUeHU 3a4a4m

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

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

nesaTeNIbHOCTI.

YMeTb: YMeTh: - YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs nosHble, CchopMupoBaHHbIe
apryMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMuMpoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6
MHopMaunu.
Bnapetb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapetsb: - B/lafeHmne e MpUuMeHeHne cucTemMaTU4eCKOM | cucTemaTunyeckoe
HaBblKaMu HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
onpepeneHns HaBbIKOB HaBbIKOB
MPaKTUYeCKnX JonyckawTcs
nocnencTBui npobensl
MN3/10)KEHHOI 0

pellueHns 3aaa4n

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHANIN3 U

peweHnsa NoCTtaB/eHHbIX 3aada4y

CUHTE3 NH(pOPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon Ans

YK-1.1. AHanun3npyeT 3agavy, Bblgenss e

e 6a30Bble COCTABAOLIMNE, OCYLLECTBASET AEKOMMNO3ULMIO 33

ayn

3HaTb: 3HaTb: -
norn4yeckmne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1
MbIC/INTEJIbHOWN

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

neAaTeNbHOCTI.

YMeTb: YMeTh: - YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs NosHble, CchopMupoBaHHbIe
apryMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMmpoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEeHKY

MH{opMaLunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapetsb: - BlageHne e NnpuMeHeHne cucTeMaTUYeCKOM | cucTemMaTuyeckoe
HaBblKaMu HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
cornocTaBJieHUs HaBbIKOB HaBbIKOB

pasHbIX jonyckatTcs

NCTOYHNKOB npobensl

MHdopMaunm c
Liefiblo BbIABNEHNSA
X NpoTMBOPEYNi
M NoucKa
0OCTOBEPHbIX
CYXXAEHUN

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl
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3ajaHus 118 KOHTPOJILHOI padoTsl (0 TeMaM JUCIHHILTHHEI)
Tema «/Inneiinan ajaredpa»

1. Beinonuute Hajg marpuiami ykazansaeie geiicreus: AB-C, AC+BZ AC-AB, A2+5
7B+AC, ATB+3C
2 1 3 4 1 2 1 2 4
A=(5 4 D), B=(—2 2 —1), C=(5 4 2)
-1 1 1 31 1 3 1 5
2. BhIuHCINTE ONpeienuTelb YeTBEPTOro NOpPAIKa
2 1 0 1
0 1 2 -2
A 1 -1 -1 1
1 2 1 3
3. PeliuTe CHCTEMBI JTHHEHHBIX YPaBHEHUI

a) meronom Kpamepa
0) MATPUUHBIM METOAOM
7x;— 3x;+ 5x3 =32
[le + 2+ x3=11
2x;— x3+ 3x3 =14

4, Pemnts cuctemMy nuHeHHbIX ypasHeHHH MeToaoM ["ayccea.
X3+ 3x— x3+ 2x4=5
[x1+ x; — 3x3— 2x,=-7
2%y — 2x3+ 4x3— 3x,=-9
5. PeliuTe OJHOPOAHYH) CHCTEMY JIMHEIHBIX YpaBHEHHIA.
¥x1— 3x2+ 2x3+ x4+ 2x5=0
[—33:1 + 2x+ x3+ x3— x5=0
2x;y+  x3— Sxz+ 4xy+ 3x3=0

Tema ((BE'KTI)[]]-]HH aJ]rEﬁ]]ﬂ H AHAJIHTHYeCKAaA reoMeTpusi»

1. [To koopauHataM BepiuH nupamuasl Ay A, Az A,y Haiitu:
1) JuiHHbL pedep A, A5, A, A5 u A A,

2) yron mexay péopamu Ay Az u A A,

3) miomans rpasd A; A, A,

4) npoekimio Bektopa A, A, Ha Bextop A, A,

5) 00BEM NHPAMM/TBI

6) ypaBHeHus npaMbix A, A, u A, A,

7) ypaBHeHus minockocteil 4, 4,4, u A, A4,

8) YIOMl MEKIY ITHMH [I0CKOCTAMH

9) BBICOTY [MHPAMK/IEL, ONYILEHHYIO H3 BEPLIHHEL A,

Al(_ 11514)! ‘4'2(31-11-6}: AS{DJZ; _3}1: A4(—2,1,5)

2. Croponet AB u BC pomba ABCD pagnsl cootsetcTBeHHO 3X-10y+37=0 n 9x+2y-17=0.
YpaBHeHus ojHOH M3 ero auaroHaneil pasHo 3x-2y-19=0. Haiitu ypaBHeHHs IBYX Ipyrux
CTOpOH pomba U BTOPOH €ro JHaroHasM.

Tema «KoMilIeKCHbIe YHCIA»

1. BrinonHute ,EI,EHCTBHH ¢ KOMIUICKCHBIMH 4YHCIaMH, 3aJAHHBIMH B a.r[reﬁpaw-lecxon
dopme sanucn.(3 —20) - (5+4i) —7i+ 1

2. Brinonuutk ykazaHHble NeHCTBUSA Z;Zo, (;—:)2, V25, HAZl KOMIUIEKCHBIMH YHCIIAMHE
Z, M Z,, NPEABAPUTENBHO 3aMMCaB HX B TPHIOHOMETPHYECKOH (opMeE 3aMucH.

Z1=1—1i, z,=-2-2i

4, Uncna 2z, Uz, NPEICTABUTL B I0KA3ATCNBHOH (OpME 3anMCH M BBIIOIHHTh

yKa3aHHbIE 1eHCTBHA HAl HHMH.
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z
z, = Zﬁ — 2;:’ Z, = 3 - 3\@! Haiitu El} ZyZ4, 6) %

5. Pewnts kBaipaTHOE ypaBHEHHE x*—4x+5=0
Tema «Ilpenen u HeNnpepeIBHOCTE (PYHKIHHY»
1. Beruncnuts npeaenst §yHkimii

2
. x“43x-10
a) lim ———, rne xp=0,x5=2,x;, =00
x—oxg X°=5x+6
. 4—yx
0) li
y—16 6=VZx+4
Lg 3x cosx
B) lim———
x—0 Sindx
2_
. 26\ % 2
r) lim (=
X—o0 +3
2. UccnenoBats (yHKIHIO Ha HENPEpPBIBHOCTb, BBIACHHTH XAPAKTEP TOYEK pa3pbiBa M
MOCTPOHTH €€ rpaduk.
1
-, x<0
x
3
f(x) =< cosx, ﬂix*_‘-'-i
- T
X, Xx>=
2

Tema «/Inddepenunansnoe neuncienne PyHKIHH 0HOMH NepeMeHHOI»
1. Haiiti npoussoHbie GyHKLIMIA,

X x —+/5
y =15 arcsgﬁ““ﬁ

1+ e%*

—_ 2z
y = arctge®™ +In prray

2. Hcnons3ys auddepeniunan GpyHKUHH BEIMHCINTS OTPHOIHASHHO V28

Haiiti npou3BoaHy0 HEABHO 3aaHHOH QyHKIHH arctgy +xy?2 =0

4. Haiitu npoussoanyio ¢yHkumii, npeasapurtensto e€ nponorapudmMHpoBas.
y = (xz + zx)nrctgx

5. HaiiTi IPOM3BOIHBIE Yy H VyyDYHKIMIA, 301aHHBIXTAPAMETPHUECKH

x =2t —t?
=3t—-¢t3

6. Bblukcnuts npeaens! GyHKUMI, Henons3ys npaeuno Jlonurans lim pr
x—=0

Metonamu audpepeHIHaANbHOrO HCUHCISHHS HCCneaoBaTh GpyHkuuw y=f(x), u HCnoub3ys
Pe3yaAbTaThl HCCIIEI0BAaHHA NIOCTPOUTE €€ rpaduk.
x4
T x3-1
Tema «/InddepennuansHoe HCUHCIeHHE PYHKIHI HECKOJIBLKHX NePeMeHHBIX»

iz %z
1. [Mokasate, uto Qyukumus z = In(e* + e¥) yaosnerBopsieT ypaBHEHHIO = t2

3z
=0

e

2—(e*+e ) cosx

dxdy +

Haiiti skctpemym dyukuuu z = x° + xy + y* — 3x — 6y
Haiitn naumensinee u nanbonbinee 3nauenus Gyuxuun 2 = x> —xy + y> —4x s
3aMKHYTOH 00nacTH, orpanuueHHol npameiMu x = 0,y = 0,2x + 3y —12=0

+

1,02
2. Beiuncnuts npubnmxéHio arctg -
3.
4

Tema « AHTErpalibHOE HCUHCICHHEY
1. BrIUMCIHTE HeonpeAenEHHbIE HHTEI DAL

a}fex(l +Bx;:)dx

garclg x

-r 1+x?
8) [ x? sin xdx
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dx
r) J- x246x+25
x
0 ===
dx

e ———————
) j 4sinx+3cosx+5
2. BoIUHCIHTE ONpe/eiéHHbIH HHTErpal

a) J"fxsvxz -1

0

6)J_, xarctgxdx

3. Beruucauts HecoDCTBEHHBIH HHTErpal

400

arctg x
[orasz,
1+ x?

0

3. Haiitu nuomans Gurypsl, orpanuueHHoii ocsio abeuuce u nuanamu y = (x —4)? u

y =16 —x2.

Tema «/InddepeHUnAILHBIE YPABHEHHS

1. PemnTth ypaBHEHHE ¢ Pa3IeIsIOIMMHUCS MEPEMEHHBIMH y' +2x%y' +2xy—-2x=0

2. Pewwuts onHopoaHoe nuddeperiuansioe ypagHenne (x — y)dx + xdy = 0

3. Pewnts nuHeiiHoe audiepeHHaibHOE YpaBHEHHE % - % = (x+1)?

4. Pewnts audppepeHunalbHOE yPABHEHHE, PSABAPHTEIBHO OHH3HB €ro nopsaaok y'' = 4x

5. Pemwuts mudpepenumansHoe ypaBHeHHE y'+y' =2y =6x*

Tema «Psaabi»
1. Uccnenosars psjibl Ha CXOAMMOCTb, MOA0OPAB NOAXOAALIMIT IPH3HAK!
oo n o n \"

a) En=1 (Zn-1)! 0) En=2 (ﬁ)

2. Paznoxuts GyHKLHIO y=e3*"2 g cremennoii pax no crenemsMm (x-1).

Onpegenuts 001aCTh CXOAHMOCTH HOJYYEHHOIO psaja.

3. C rounocteto £ = 0,001 BbIYKCIHTL HHTEPaI f; '5%

Tema «Teopusn BeposiTHOCTERID

1. B ypHe 3 Oenbix u 7 u€pHeix mapos. M3 ypHel Haynauy BeiHMMawoT 2 mapa. Kakoe
coObiTHE DOIEe BEPOSTHO: a) WAPhl OHOIO LBeTa; 0) Wwapsl pa3HbIX UBETOB?

2. Haiiaure BEpOATHOCTL TOrO, YTO HAYAYy BIATOE JBY3HAYHOE YHCIIO0 OKAKETCH KPATHLIM
ambo 2, nubo 5.

3. MUmeercs 3 smmka peraneil, npuuém OpakoBaHHbIX B 1-oM, 2-0M W 3-eM sIMKAX

cooTBeTcTBeHHO 257, 2074 u 1574 . Haynauy B3sTas AeTalb W3 Haylady B3sTOrO sLIMKA OKA3a/1ach
OpaxoBannoii. Haliti BeposaTHOCTB TOIO, UTO 3T JCTAIbL H3BIICYEHA U3 |-r0 fuHKa.

4. Tpebyercs HaliTH BEPOATHOCTH TONO, YTO B 5 HE3ABHCHMBIX MCIHBITAHHAX COOBITHE
nossurcs Gonee 3 pas, 3HafA, YTO B KAKIAOM HCHLITAHHM BEPOATHOCTL NOABICHHS COOBITHS paBHa
0,7.

5. 400 crankoB pabOTaT HE3ABHCHMO JIPYT OT JApyra, npuuém BeposaTHOCTh Decniepeboiinoil
paboThl Ka®/10ro U3 HUX B TeueHHH cmenbl pasHa (,6. Halith BeposTHOCTH TOrO, YTO B TEUEHHUH
cMmeHbl Decniepeboiino npopabdoratot: a) 260 crankos; 6) ot 230 g0 250 craHkoB.

6. 3aBox ornpasui Ha 6a3zy 1000 nodpokayecTBeHHBIX H3AeaHil. BeposaTHOCTL NOBpeXKIeHH
Kaya0ro migenus npu tpascnopruposke passa 0,0003. Haiitu BepOATHOCTL NOBPEKICHHS MPH
TPAHCIIOPTHPOBKE: a) oAHOro u3jenus; 6) or 2 10 3 u3aenuii.

Tema «MareMaTH4YecKasi CTATHCTHKA»

1. Mumiens paznenena Ha 30Hbl 1,2,3. 3a nonaganue B 30Hy | naércsa; O4KoB, B 30HY 2-
a,04YKOB, B 30HY 3-a;0uKkoB. Jlsi JAHHOIO CTpPENKa BEPOATHOCTH MONafaHus B 30Hb 1,23 paBHbI
COOTBETCTBEHHO P1, Pz, P3z. HaliTH 3axkoH pacnpeneneHus yHcna X O4YKOB, [OJIYYAEMBIX CTPEIKOM
[PH JIBYX HE3aBHCHMBIX BeICTpenax H pyHKiHIO pacnpenenenus F(x), nocrpouts eé rpadux.

a,=8, a,=5, a;=3, p,=0,2, p,=0.4, p;=04.

2. Haiitu: a) maremarnueckoe okuaaHue, O) AMCHIEPCHIO, B) CpelHEe KBAJIPaTHYECKOE
OTKJIOHEHWE JUCKPETHOH ciaydailHOH BenuuuHbl X 110 3aK0HY e€ pacnpeleneHus, 3aJAHHOMY PAaaoM
pacnpeneneHnus (B nepBoil crpoke TabnMilbl YKa3aHbl BO3MOXKHBIE 3HAYEHHS, BO BTOPOi CTpoke-
BEPOATHOCTH BO3MOSKHBIX 3HAYEHUI).
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Xi

44

52

60

73

82

Pi

0.6

0.1

0.1

0.1

0.1

3.

Cayuaiinas senwumna X3anasHa Qyakuueii pacnpeaenenus F(x). Haiitu nnotHocts

pacnpeieneHus BEpOATHOCTEH, MATEMATHYECKOE OKHIAHHE, MUCHEPCHI0 CIYYAHHOH BelWYHHBI,
BEPOATHOCTH NONA/IaHHA CilyJaiiHoii BenuunHel B uHTepsai (1;2) u nocrpouts rpaduku fix), F(x).

0, x<0
x2
F(x)= e D<x<2
1, x>2
4, 3ajaHbl MATEMATHUYECKOE OKHIAHHE a M CpeJHEe KBAAPATHUECKOE OTKIOHEHHE 6

HOPMaILHO pacnpenenéHHoi ciy4aiinoil BenuuuHel. HaiiTu: a) BeposATHOCTE TOro, 4r0 XIOpHMET
3HAYEHHe, NpHHALIeKauee uaTepsany (o,p); 0) BeposTHOCTL TOro, 4ro abCOMOTHAS BEIHYMHA

OTKIOHeHHd |X — a|okakeTcs MeHbIle O.
a=12, 6=5, u=8, p=18,6=10.

5. JlaHa mIoTHOCTE pacnpeieneHus HENPepsIBHOH clyuaiiHoMi BennYHHbl X
0, x<0
fix)=13x%, 0<x<1
0, x>1

Haiitu ¢pyuxuuro pacnpeenenns F(x).

TeMaTHKA KOHTPOILHBIX pador i cryaedTo 300
Cemectp 1
3ajanue 1
HaiiTu npounsseeHHe MaTpHIL:
6 —-2y/2 -5 -4
(4 1 )(1 -3 2 )
3ananue 2
Peminte MATPHYHOE YPABHEHHE:

2 -1 4 -1 2 1
(1 ; 4).)(:(_2 9 n)
0 0 2 -6 7 3

3aganue 3
Bbl‘iHCJlHTh GH]]E’:,EIE}J]HTEJ'[I:Z
3 1 -2 8
-1 3 4 4
2 7 5 18
1 1 4 4
3agauue 4

Pewnts CITV a) meronom Kpamepa
0) MATPHYHBIM METO10M
[5X1+ 2X2+ XS = 11

2%, — X+ 3x3 =14
3aganue 5
Pemwmts CJIY meromom aycca

X1+ 3x— x3+ 2x,=5
[x1+ xX;— 3x3— 2x,=-T7
2xy — 2x,+ 4x3— 3x,=-9
3ajanue 6

Jlanbl KOOpAHHATHI BEPLIHH NHpaMUabIA,, Ay, Az, Ay A4(1.-2,3), A5(3,1.4), A3(1,2,5), Au(-1.-1.-
2). Tpebyercs:
1) HAWTH UinHBI pEOepA; A, u A Ay
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2) yron Mexay pédbpamuA; A, u A A,
3) oAk rpaHuA,; A, A,

4) 00BEM nUpamMu Ikl

5) ypaBHeHUs NpAMBIXA; A, u A A,

6) ypaBHeHHs IocKocTeHA1 Az Az u A A A,

7) YIroj Mexay IiockocTaMuA A, AL u A AL A,

8) JUIHHY BBICOTBI MHPAMH/IbI, OIYIUEHHYIO H3 BePLUIHHBIA, HAa ocHOBaHue A A, A5,
3ananue 7

Hanbt ase sBepuwmnbl A(-3,3); B(5,-1) u touka D(4,3) Beicor TpeyroisHuka. CoCTaBHTh
YPABHEHHS €0 CTOPOH.

3aganue §

[MocTponTh OKPYKHOCTH X 24y 2+6x-4y-3=0

Janauue 9

JlaHel KOMILIEKCHEIE YHCIA Z1=2+31,

z,=5-7i. Haiitu a) z,+25, 0) z;-2,, B)Z12>

3anauue 10

Beruncnuts npeaenst dyHkimii

. x345x+1
a) lim ————
x—=oo 3X+7

. x?~
0) lim =
x——1 X24+3x42

) lim T+3x-1
B
x—0 2—4—6x

. l-cosx
r) lim
x—0 4x?

. 2,34
) lim (1 +2)
3ananue 11
Haiiti ToukH paspbisa GYHKLHH, €C/IH OHH CyLIecTBYIOT. Claenars YepTéx.
2% x <2
f(xF{x +2,x>2
3, x=2
3anauue 12

Haiitu npou3ssoassie 1aHHbIX GyHKLHI
0,7

H x? 1 X
a}}mﬂ,gﬁ—a‘f‘g‘i‘—

x3
6) y=In(x+2+x* +4x+5)

B) y=cos*(sin %)

r) arctgy+xy>=0
2
By G='CxD
(x+1)
Janauue 13
Buruuenuts npubimxénno, uernonssys quddepentuan dpynxuun 3,002*
Janauue 14
Uccnenosath GyHKUHKO U NOCTPOUTS €€ rpaduk
y=e ¥
Janauue 15
Haiitu umcio, kotopoe, OyAy4H C0KEHO CO CBOUM KBAPAaTOM Ja&T HAHMEHbBLUYIO CYMMY.
Cemecrp 2
3anaunue 1
[Mokazate, uto QyHkuuA Z = In(e* + e”) yA0BIETBOPAET YPABHEHHIO &z +2- 0’z + +62_z =0
’ dx? dxdy dy?

3ananue 2
1,02

Beruncnute npubimxénHo arctg oo
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3ananue 3

Haiitu sxcrpemym dynkuun z = x2 + xy + y* — 3x — 6y

3ananue 4

Haiiti Haumensiuee 1 Haubonbinee 3nauenus GyHKUUH Z = X% — xy + y% — 4x B 3aMKHYTOI
obnactu, orpaHnueHHol npsmbivi X = 0,y =0,2x + 3y —12 =10

3ananue 5

Brruucauts HeonpeaenéHHble HHTETPANLL
=X

a) [ e* (1 +x—3)dx

earctg x

f 14x?
8) [ x? sin xdx
:IJ- dx
D) rextzs

ﬂ)fﬁ
e) [ o

4sinx+3cosx+5s
Saganue 6

Briuncnurs onpenenénHslii HHTErpa
3

a) [[x°Vx2 -1
0

6)J_, xarctgxdx

3ananue 7

BoiuncanTs HeCOOCTBEHHBIH HHTErpan
+eo

J’ arctg x

X
1+ x2

0
3ananue 8

Haiita niomans Gpurypel, orpaHHueHHoil ockio abcrmece u mauaMu ¥y = (x — 4)% u

y =16 — x2.

3ananue 9

PelunTs ypaBHEHME ¢ pasjensiomumMucs nepemMenasivu - v + 2x%y" + 2xy —2x =0
3ananue 10

Pewnte oaHopoaHoe anddepeHiinansHoe ypapHeHHE (x—y)dx +xdy =0
3anauue 11

" d 2
Pewnte nuneiinoe auddepenumansHoe ypasHeHue i - x_-fl =(x+1)?

3apanue 12

Pewnte audpepenipansHoe ypaBHeHHe, PEABAPHTENILHO NOHH3UB ero nopaaok y'' = 4x
3ananue 13

Peumts udepenumansuoe ypasuenue  y" + y' — 2y = 6x?

TecToBBLIE 321aHHA

N 1 -2 0
1. Janbl MarpHIlb] A3x2 =l 2 —1|u Bzxg = 3 -1 4f Torna marpuua A-B  umeer
0 3
Pa3MEpPHOCTh
BapuaHTsl OTBETOB:
1)3x2 2) 2x2
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3)3x 3 4) 2x3

2. Ecin (Iﬂ » Vo )pemt:HHe CHUCTEMBI IHHEHHBIX YPaBHEHHUIT

2x-3y=-12
4x-3y=-15

Torna X, — V, pasho...

BapuaHnThl 0TBETOB:
1) 1,5 2)4.,5
3)-4.5 4)-1.5

3. IIpsaMas NpoXoaMT Yepe3 TOUKH 0(0,0) H A(— 7,21) Toraa ee yrnosoit ko3dduument paseH. ..

BapuaHThl OTBETOB:
1)-7 2)7
3)3 4)-3

4. IlonspHele KOOPAHHATEL TOUKH A(3;—3\/§) HMEKT BHI. ..

BapuaHTs! 0TBETOB:

3 pid
|6 = )6 -2
)[ ’zﬁj }( ’ 3)
3) (6; f) 4) (36; _EJ

6 3

5. (evibepume sapuanmel coziackHo mexcmy 3adanus)

VEKaKHTE COOTBETCTBHE MEXY KPHBLIMH BTOPOro NOPAJKA H X YPaBHEHHEM

2 2
R 2. 3x2+y:4
16 9
2 2 2 2
e . PRI A
9 16 9 9
BapuanThl OTBETOB:

A) smnune B) runeptona
C) napabona D) okpykHOCTB

6. Moayns koMiuiekcHoro uncna 3 + 4i pasen...
BapuaHTs! 0TBETOB:

1)7 2)3

3)4 4)5

7. Anrebpaunueckas ¢opMa KOMIUIEKCHOIO YHCIIA, H300PakKeHHOI0 HA PUCYHKE HMEET BH/L. ..
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y
2 | ___Z
|

0 1I X BapuaHThl OTBETOB:
l)Z=l+2£‘ 2}Z=2+f
3 z=43 4)z=1-2i

BapuaHTkl OTBETOB:

D11-7i 2) 9 —7;
3)10-7i 4) 10+ 7i

9. Ha umcioBoii npsamoii gaHa Touka X= 6,2 Torna ee «& — OKPECTHOCTBIO» MOMKET SBIATHCH

MHTEPBAIL. ..

BapuaHTkl OTBETOB:
1 (6,2;6,6) 2) (6,;6,5)
3) (5.9;6.5) 2 (6,0;6.3)

10. YcranoBuTe COOTBETCTBHE MEWAY DYHKLMAMH M HX IPOM3BOAHBIMH

. y=e" 2. y:(]nsn:—l)2 3.y=(l—c:::nsx)2
BapHaHThl OTBETOB:

A) 3-1729-# B) M

X
¢) 2-(1-cosx)-sin x D) X'e*
E) 2 (l —cosx)

. T

11.3HaueHue npou3BOAHOI BTOpOro nopsaaka Gpyukuun ) = SI 2x+4x proukex =— paBHo. ..

BapuaHTkl OTBETOB:
1) 4 2)1
3)-4 4)-1

12.MuoskecTBO nepoobpasubix dpyukumii f '(JC ) =™ umeer BH]L...

BapuaHThl OTBETOB:
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Ix 1
1) e +e L

2
3)_182-:"‘8 4}2€I+C

13.Ecnu f(x)dx =3u -i.f(x)dx = 5, TO HHTErpai jZf(x)dx paBeH...

(=R

1

BapuaHTe! OTBETOB:
1)2 2) 16
3)8 4)4

14.HacrHas npou3ssoHas

BapuanTel OTBETOB:

0 f hyHKIMH Z = 2x* + 3xy+ y2 B TOUKE M(I,E) paBHa...
X

112 2)3
3)4 4)6
. dy
15.00mmit nurerpan AupdepeHUnanbHOr0 ypaBHeHHS — = l HMEET BHIL...
¥y +x
BapuaHTe! OTBETOB:
| | 1
l) ——=arctg —+c 2]—=—]n(1+x2)+c
y X y
1 1 >
3) ——=arctg x+c 4}—=ln(1+x )+c
y
, 3
16. Jano andipepenunancHoe ypasHenue y —— VY =——. Torga ero peleHueMm sBIseTcs
X X
(hyHKLw. ..

BapuanTel OTBETOB:

1) y=x° 2) y=x" 42
3 = 3x

3) y== Ny=e
e

17.HactHoMy  pelieHHI0  IHHeiiHOro  HeoaHopoaHoro auddepenunansHOrO

}’” - 3_}" - 18_}’ =x+10 no BHJIY €r0 NPABOil 4aCTH COOTBETCTBYET (DYHKIHA. ..

BapuanTel OTBETOB:

1) y=e"(4x+ B) 2) y=Ax" + Bx

VPaBHEHHSA
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3) y=Ae”* + Be™ 4) y=Ax+B

18. s opuentuporantoro rpada, H3odpaxeHHOro Ha pUCYHKE

MOJIHbIH YTk MOMET HMCTE BH/. ..

BapuaHTel OTBETOB:
NL:3—>4 HL:0>52>354
3)L:0—>1—>3 4 L:0>1>2—>53>4

19. dns ceresoro rpaduka, 300paxeHHOr0 Ha PHCYHKE

JUIHHA KPUTHYECKOIO IYTH PABHA. ..

BapuaHTel OTBETOB:
)9 2) 31
3)10 4)12

20.CobnitTHe A MOMKET HACTYIHTh JIHLIL [IPH YCIOBHH MOABIEHHS OJHOIO H3 JBYX HECOBMECTHBIX

1
cOOBbITHI B] u 82 , 00pa3yOUIHX MOJHYH0 rpynny coObiThil. U3BecTHBI BeposTHOCTL P (Bl) = E H

YCIIOBHBIE BEPOSTHOCTH P(A/ B, ) = %, P(A/ B, ) = i . Torjia BepoaTHOCTE P(A) paBHa. ..

BapuaHTts! oTBETOB:
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3 1
1) — 2) —
)4 }3
2 |
3 — 4y —
)3 }2

21.B nepeoii ypue 4 uepHeix H 6 Oensix wapoe. Bo Bropoii ypre 3 fensix u 7 uepHbix wapog. M3

Hay/lauy B3sTOH ypHBI BbIHY/IH 0j1H wwap. Torja BeposTHOCTb TOI'O, YTO 3TOT AP OKameTcs OesbiM

paBHa. ..
BapuaHTsl OTBETOB:

1) 0,15 2) 0,45

3)04 4) 0,9

22 Jlan 3aK0H pacipeie/ieHus BEPOATHOCTEN IHCKPETHOM cliydaliHON BenHyuHbl X:

X 1 2 3 4

P 0,2 0,3 0,4 a

Torma snauenune d pasHo...
BapuaHTsl OTBETOB:
1)-0,7 2)0,2
3)0.7 4)0,1
23 HenpepoigHas cnydyaiiHas BenwduHa Y 3a/aHa [UIOTHOCTBH) PACHPEICIICHHA BEPOATHOCTEH

1 (x-9F

S)= e

CyuaiiHOH BeIMYHHBI PABHO. ..

. Torma maremaTHYeCcKOe OXKHIAHME HTOH HOPMAILHO pacnpeleneHHOI

BapHaHTel OTBETOB:
1) 64 2)9
3)8 4) 128
24 ToueuHas OLEHKA MATEMATHYECKOIO OXKWIAHWSA HOpMaisHOro pacnpejenenus pasia 12. Toraa
€ro HHTEPBAIbHASA OLIEHKA MOMXKET HMETh BHIL. ..

BapHaHTel OTBETOB:
n(114:12) 2) (12;12,6)
3) (11,4;12,6) 2 (11,4;11,5)

25.BeibopouHoe ypaBHEHHE [APHOH pPErpeccHH HMeeT BHJ }’=5—3x . Toraa BeIOOpOUHBEILi

ko3 duumenT Koppensunn MoxeT ObITH PABEH. ..
BapuaHTsl OTBETOB:

1)-5 2)5

3)0.4 4)-04
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Kiawun K TecTOBBIM 3aJaHHAM 115 KOHTPOJIH OCTATOYMHBIX IHAHHIH
Temaruueckas CTPyKTYpa

NAE nnnaxml-lllzlcl::i]': Z;:T{l:ll:lu roc N 3apaung Orser
| Jluneiinas anretpa L 3
2. 3
3. 4
2 AHanuTHYeCKas reOMeTpHs 4. 2
5. 1-A.2-C,3-B.4-]1
6. 4
3 KommnnekcHeie uncna 7. |
8. 2
9. 3
10. 1-A,2-B,3-C
4 MaremarHueckuii aHanu3 . 3
12. 2
13. 2
14, |
15. 3
5 Juddepenunanbheie ypaBHeHHS 16. 2
17. 4
6 JIMckpeTHas MaTeMaTUKa 18, 2
19. 4
20. 2
e 21. 2
7 Teopus seposaTHocTEl . 2
23. 2
8 MareMaTHueckas CTATHCTHKA 24 3
25. 4

Bonpocs! k 3a4éTty (1 cemecrp )
. Marpuusl. Bug marpui. OcHOBHBIE ONEpaliy HAJl MATPHIIAMM, UX CBOHCTRA.
. OnpenenuTeny BTOPOro U Tperbero nopsaakos. Mx ceoiicrsa.
. Munopsi, anrebpandeckue qononHeHus. TeopeMa o pa3noxeHHH ONpeeluTeNs no cTpoke (crondity).
. O6parnas matpuna. HeobxoaumMoe 1 JOCTaTOUHOE YCI0BHE CYLIECTBOBAHNS 00paTHOH MaTpHILLL.
. Panr marpuusl. BazucHelil MHHOP. DieMeHTAPHEIE Peo0Pa30BaAHHA MATPULILL.
6. CHcTeMBI JIMHEHHBIX YPAaBHEHHH: COBMECTUMOCTE, ONPEAE/IEHHOCTE U T. /1.
7. [Ipasuno Kpamepa.
8. MarpuuHasi 3aNKCh CHCTEMbI THHEHHBIX YPABHEHHI H MATPUYHOE PELICHHKE.
9. Teopema Kponekepa-Kanennu.
10. Bexrtopsl M OCHOBHBIE [OHSATHA: KOJUIMHEAPHOCTh, PABEHCTBO BEKTOPOB, JUIMHA BEKTOpa,
KOMILIAHAPHOCTE.
11. Jluneiinsle onepanuy Hajl BEKTOPAMH H HX CBOICTBA.
12, JlexaproBbl cucTeMbl KoopauHar. [lenenHe oTpe3ka B JIJaHHOM OTHOLIEHHH, YCIOBHE
KOJLIHHEAPHOCTH BEKTOPOB.
13. [NousaTue Hazuca HA NPAMOIL, IUIOCKOCTH H B pocTpaHcTBe. BriuncieHne KOOpAMHAT BEKTOPA.
14. CxansipHoe npoM3Be/IeHHe BEKTOPOB, €ro CBOIHCTEA.

L N
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15. Teopema 0 BeIpAKEHHH CKAISAPHOTO NPOH3BEIAEHHS YEPE3 KOOPIHHATEL BEKTOPOB.

16. BekropHoe npoM3BeACHHE BEKTOPOB, ero cBoiicrsa. Teopema 0 BBIPAKEHHH BEKTOPHOIO
HPOU3IBEIEHUS YEPE3 KOOPIHHATEI BEKTOPOB.

17. CmewaHHoe nNpOM3BEACHHE BEKTOPOB, e€ro cpoiictBa. Teopema 0 BBHIPOKEHHH CMELLIAHHOIO
HPOU3IBEIEHUS YEPE3 KOOPIHHATEI BEKTOPOB.

18. TousaTHe 00 ypaBHEHHH JIHHHUH, YPAaBHEHHE OKPYHHOCTH.

19. Obwee ypasHenue npsamoii. KanoHHuUeCKOe ¥ MapaMeTpH4ecKoe YPABHEHHE TIPAMOI.

20. YpaBHeHHE NIPAMOH, NpoXoasiei Yepes ABe TOYKH. YPaBHEHHE NPAMOI B OTPE3KAX.

21. VpapHeHHe npaMoii ¢ yenoeHeM Ko3dupuienTom. PaccTosHNE OT TOUKH 10 IPAMOii.

23. Ucenenopanue ob1ero ypaBHeH!A NPAMOii.

24, B3auMmHOe pacrnoioKeHHe NPSMEIX. Yroa Meway OpaMbIMH, VYCIIOBHE NapaUIeNBHOCTH H
NEPNEHAHKYIPHOCTH ITPAMBbIX.

25. Kpugsle Broporo nopsaka: smnune, runepbona, napabona. BelBoj| KAHOHMYECKOrO YPaBHEHHS JJ1s
KPHBBIX BTOPOI0 NOpAIKa.

26. OOwee ypaBHEHME IUIOCKOCTH. YPaBHEHHE I[UIOCKOCTH B OTpe3Kax. YpaBHEHHE IUIOCKOCTH,
MPOXOAALIEi YEPE3 TPH TOUKH.

27. PasznuuHble YpaBHEHUs [IPAMOIi B IPOCTPAHCTRE.

28. Hccnenosanue obiiero ypaBHeH!s Mi0ckocTi. B3auMHoe pacnonoxeHue niockocTeil: yron Memiay
[UIOCKOCTAMH, YCIOBHE NAPAILIEILHOCTH H NEPIEH/IHKYISIPHOCTH.

29. Pa3znuuHble BH/Ibl YPABHEHUI NPAMOH B NPOCTPAHCTBE.

30. B3auMHOe pacnolokeHWe [BYX IPAMBIX B IIPOCTPAHCTBE. YTIoll MEHKAY NPAMBIMH, YCIOBHE
NapauIe/IbHOCTH H NEPIEHAHKY/IAPHOCTH.

31. [Nousrue uncnoBoit nocnenoparensHocty. [penen ynenoBoii nocne0BaTEIEHOCTH.

32. CpoiicTBa cX0QAMIHXCH I0CIEN0BATEILHOCTEIH.

33. BeckoHeuHO Mankle ¥ DeCKOHeuHO OOJBLIHE [OCNEN0BATEILHOCTH, CBA3bL Mewk 1y HUMH. OCHOBHLIE
CBOICTBA DECKOHEUHO MAlIbIX MOC/IE10BATEILHOCTEI.

34, Apudmernueckue onepanin Hal CXOIAUHMHCA HOCIeA0BATEIBHOCTAMM.

35. MoHoToHHEIE NOCIEAOBAaTENLHOCTH. Teopema © CYLIECTBOBAHMM IIpelena MOHOTOHHOIH
nocnenosarensbHOCTH. Yuceno e.

36. Ioustue dyukunn oanHoil nepemennoil. Crnocodsr 3ananus Gyuxumii. Knacendukaums dynximii.
OcHoBHBIE IeMeHTapHbIe YHKIHH U HX rpadHKH.

37. lpenen pyuxuuu B Touke. ['eomerprueckuii cMbIca npejena.

38. Onnocroponnue npejenst. [peaen pyHkunn Ha GECKOHEUHOCTH.

39. beckoHeuHo Manbie U HeckoHeuHo DonblHe GyHKIMH.

40. OcHoBHBIE TEOpeMBI O NpeAesax: €JIHHCTBEHHOCTh npejena, apudmerHueckue omnepalHu Haj
QyHKIHAMH, HMEIOLUMH TIPEIE H T. 1.

41. 3ameuaTenkHEIe NPeIeibl H HX CIeICTBHIL.

42. Onpenenenne HenpepblBHOCTH QyHkuyH. CBoiicTBa (PYHKLMIH, HENPEPLIBHBIX B TOUKE.

43. HenpepblBHOCTb HEKOTOPBIX 3JIeMEHTAPHbIX (YHKUMH (MHOrowieHa, ApoOHO-PALHOHAIBLHOIA,
TPUIOHOMETPHUECKUX ).

44. Onpenenerne U K1accH(pUKALHA TOUEK Pa3pbiBa.

45. CpoiicTBa ()yHKLIHI1, HENPEPBIBHBIX HA OTPE3Ke.

46. 3agaun, NPUBOAALIME K NOHATHIO NPOM3BOHOIH (0 CKOPOCTH M KacaTe/1bHOI).

47. Onpeenenune MPOU3IBOAHOIN, ee reoMeTpuyeckuii, pulmueckuii U FIKOHOMHYECKHIT CMBICII.

48. [1pou3Bo/IHbIE HEKOTOPLIX 3EeMEHTApPHBIX (yHKIMIT (X7, sinx, cosx, tgx).

49. OcHoBHble npasuia JudpepeHHpoBaHHMS.

50. Ca3b ME#J1Y CYLIECTBOBAHHEM IIPOM3BO/IHONH W HENPEPLIBHOCTEIO )YHKIIHH B TOUKE.

51. IpoussoaHas cnomHON GyHKIHH.

52. Ilpoussonas obpatroil pyuxiuu. [Tpoussoausie GpyHkumii y = arcsinx, y = arccosx, y =
arctgx.

53. HesigHas hyHKUMS ¥ €€ NPOH3IBO/HAS.

54. Ilpou3Bo/iHAas NApaMETPHYESCKHX 3aJaHHBIX (DYHKLIHH.

55. Onpeznenenne audepenuupyemoctd HyHKUMH B JaHHOH Touke. Kpurepuii nuddepenuupyemoctu
(yHKIHH B TOUKE.

56. Hudpeperunan ¢yHkuuu, ero reomerpuueckuii cmbici. Ilpumenenue audpepeHumnana s
NpUOIHKEHHBIX BRIYUCICHHII.

57. Ilpou3Bo/iHble BLICIIHX OPAAKOB. Bropas npon3soaHas napaMeTpHUuecKH 3a1aHHoi GyHKuuu.
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58. Teopemsbl ®epma u Poms. Mx reomerpuyeckuii cMbIC.
59. Teopemsi Jlarpanxa u Komu. Mx reomerpudeckuii cMbich.
60. IMpasuno Jlonurans. Packpeitue neonpeaenennocteii suga 0-00, 07, 1°, oo? .
61. Hccneposanue (GyHKIMI ¢ momonibio npousBogHoil. Heobxoaumoe W J0CTATOUHOE YCIIOBHE
BO3pacTaHus ¥ yobiBanus. KpurHueckue TOUKH.
62. Dxcrpemymel pyHkuuH. HeoDxoauMoe H 10CTATOYHOE YCIOBHS IKCTPEMYyMA.
63. Hcenenosanie (yHKLMH HA BRIIYKIOCTE H BOCHYTOCThL. TOUKH neperuda.
64. Acumnrorsl rpaduka. UcenenoBanue u noctpoeHue rpadMkoB (hyHKIMI.
Bonpocs! k 3x3amMeny (2 cemectp )
1. HeonpenenenHslii HHTErpan v €ro OCHOBHBIE CBOIiCTBA.
2. OcHOBHBIE METO/1bl HHTEIPHPOBAHHA: 3aMEHA NEPEMEHHOI H MHTErPUPOBAHHE 110 YACTAM.
3. Uurerpupoeanue palMoHanbHbIX (QyHKIHI.
4. UurerpuposaHue HEKOTOPBIX HPPALIMOHANBHBIX H TPHIOHOMETPHUECKUX (hyHKIHIA.
5. 3apaum, NPUBO/AILIME K NOHATHIO OnpeaeneHHoro uarerpana. Heobxoaumoe yenosue cymecTBoBaHUS
ONpE/IeIeHHOr0 HHTErpaia.
6. OcHoBHEIE CBOHCTEBA onpeaeneHHOro unrerpana. ®opmyna Heworona-Jleiibuuna.
7. TeoMeTpHUYECKHE NPHIIOKEHHS ONPE/IeIeHHOr0 HHTErpana: a) miolajib miockoi gurypst; 0) mwinHa
[JIOCKOH KPHUBOH.
8. IIpubnmxeHHbIE METO/b! BRIYHCICHUS OIPEISIEHHOI0 HHTErpaa.
9. HecoOcTBeHHEIE MHTEIPA/ibI [IEPBOIO U BTOPOro poja.
10. Tlonstue ¢yukuuu nsyx nepemeHHsix. Obnactes onpesesieHHs U reOMETPUYECKoe H300paxeHue
HeKOTOPbIX (DYHKLMIT 1BYX NepPEMEHHBIX.
11. YacTHble npUpalleH s W YACTHBIE MPOU3BOJIHbIE (DYHKIHH BYX TIEPEMEHHBIX.
12. IMonxoe npupauienne GyHKuuK ABYX nepemernbix. Judipepeniyan GpyHKUHE JBYX [IEPEMEHHBIX.
13. YacTHble NPOH3BO/IHBIE BRICIIHX MOPIKOB (QYHKLMH IBYX [E€PEMEHHbIX.
14. DxcrpeMymabl hYHKITHH IBYX MEPEMEHHBIX.
15. KacarenbHas N10CKOCTE H HOPMAIb K MIOBEPXHOCTH.
16. MeTo HAUMEHBLIUX KBAIPATOB.
17. Nuddepenunaneyeie ypagHeHus nepeoro nopsajaka. Obuee u yactHoe peruenue. 3anaua Kown u ee
FeOMETPHUYECKHIT CMBICIL.
18. HMuddepenumnansibie ypaBHEHMsl MEPBOrO MOPAAKA C PA3/JIENEHHBIMM W PA3IEIsoHMHC
[ePeMEHHbIMH; OJHOPO/HLIE ¥ IHHelHble TuddepeHumanbHble YPABHEHHS [IEPBOIO NOPSIKA.
19. Nudepenumanshble ypapHeHus BeicIIUX nopsaxkos. Obwee pewenne. HavyanbHele yenosus.
20. ndppepenipanstbie ypaBHEHHs BICIIMX MOPSIKOR, N0MYCKAONIME NOHHKEHHE NOPA/Ka.
21. JIuneiinpie qudeperuuanbHbie YpaBHEHHs BLICIIWX MOPS/IKOB, OJIHOPO/IHBIE H HEOIHOPO/IHBIE.
22. Jluneiinsle oaHopoassie AuddepeHUHANBHBIE YPABHEHHS BTOPOrQ [OPAJKA € [OCTOAHHBIMH
ko3(rpunieHTaMu. XapaKTepHCTHUECKOS YPABHCHHUE.
23. Crpykrypa o0wero pelieHus JIHHEIHHOr0 HEOJHOPOJHOIO YPABHCHHA C  [OCTOAHHBIMH
KO3pHLIHEHTAMH.
24, Tlonstue uncinosoro pajga. Cxogsmuecs W pacxoasuuecs 4ncioBsle paasl. Heobxonumoe yenoeue
CXOJAHMOCTH psija.
Bonpocs! Kk 3x3ameny (3 cemectp )
1. TIpu3HAKH CXOAMUMOCTH PSA0B C MONOMKHTENBHBIMM UYISHAMH: NPH3HAKK cpaBHeHus, Jlanambepa,
Koun, HaTErpanbHblii.
2. 3Hakouepeayonmecs paasl. Teopema JleiibHua 1 clieIcTBHE U3 HEe.
3. Crenennsie pajsl. UaTepBan u paguyc cxogumoctd. Teopema Adens.
4. PaznoweHue OCHBOHBIX (DYHKIHIA B cTeneHHoil psj.
5. ITonsiTHe COOBITHS, BH/bI CODBITHIA.
6. Knaccuueckoe onpejieneHue BEpOATHOCTEH cODBITHA, ero CBOHCTEA.
7. OcHogHEle GOpMYIIEl KOMDHHATOPHKH.
8. Anrebpa cobbrtuii. TeopeMbl ClO¥KEHHS BEPOATHOCTEH, CISICTBUA X HUX.
9. HesaBucumeie codbitis. TeopeMsl YMHOMKEHUs BEPOSATHOCTEH, CIENCTBHS UX HHX.
10. DopmMyna nonHoil sepostHoct. Popmyna baiieca.
11 HesaBHcuMBIE NOBTOPHBIE HenbiTaHus. Dopmyna beprynnu.
12. JlokansHas 1 uHTerpansHas reopemel Jlannaca. Teopema [lyaccona.
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13. Buanl cnyuailinbeix BenuuuH. 3aKOH pacrpejienceHus BEpPOATHOCTEH AMCKpeTHol chydaiiHoii
BeINHYMHbL. MHOrOYroIbHHK pacipeieeHHs.

14. Yucnosele XapakTePHCTHKH JAMCKPETHLIX CIy4yaliHbIX BEIHYHH M X CBOICTBA.

15. HauanebHble ¥ HeHTpanbHbIE TEOPETHUECKHUE MOMEHTHI.

16. dyHKUKA pacnpeneneHus BeposTHocTel U ee croiicTea. ['padux GyHkumuu pacnpeseneHus.

17. [TnoTHOCTL pacnpeneneHus BEPOATHOCTEH HeNpepblBHON Cly4aiiHo#i BETHYHHEL U ee CBOHCTBA.
18. Yucnosble XapaKTepHCTHKN HENTPEPBIBHBIX CIIYUYAHHBIX BETHYHH U X CBOHCTBA.

19. Buibl JHCKPETHEIX pacnpeaeieHHi: OHHOMHANIBHBIE U .

20. Bu/bl HENpepeIBHBIX paclpeieIeHHH: paBHOMEPHOE H [10KA3aTENbHOE,

21. Hopmansunoe pacnpenenenme. Kpusas [aycca. Biusinwe napaMerpos  HOPMAalbHOIO
pacnpeneneHus Ha GopMyny HOpMAIbHOH KPHBOH.

22, Beluncnenue BepoaTHOCTH 3a/laHHOro oTkIoHenus. [Ipasuna Tpex curm.

23.  Teopema Jlanyuosa. llentpansHas 1 npenensHas TeopeMsbl.
24,  OueHKa OTKIOHEHHA TEOPETHYECKOr0O PacnpeIeeHns 0T HOPMAIbHOT0. ACHMMETPHS H JKCLECC.

25. DyHKUMA 1BYX clydaiiHbIX BenuuuH. Pacnpeaeneine cyMMbl ABYX CJ1y4aHHBIX BETHYHH.

26. [ToHsTHE O CHCTEME HECKOJIBKHX CHy4aiHbIX BeIHYMH. 3aKOHBI PAacHpe/ie/icHHs BEpPOATHOCTE!H
JHCKPETHOI ABYMEpHOIi ciyuaiiHOH BeIHYHHEL.

27. DyHKUMA pacnpeieeHus 1BYMepHO cinyuaiiHoi BeTHUHHBL H ¢ CBOICTBA.

28. BepositHocTh nonagaHus ciy4aiHoi TOYKH B IPAMOYTONLHUK.

29. I110THOCTE COBMECTHOIrO paclpeiciieHds BEpOATHOCTEH HENpepeIBHOI ABYMEpPHOH ciydaiiHoMH
BEIIHYHHBL H €€ CBOMCTBA.

30. Y¢0BHbBIE 3aKOHBI paclpeaeneHHs COCTABIAIOINX CHCTEMb] AHCKPETHBIX ClIy4aiHbIX BEIHYHH.
31 3aBHCcHMBIE W HE3aBMCHMblE  clyyaiiHble  BenuuuHbl.  KoppensuuoHHbIE — MOMEHT.

KoppenupoBaHHOCTE W 3aBHCHMOCTE CIYUYAHHBIX BEIHUMH.
32.  JluxeiiHas perpeccus.

33, 3agaum mareMaTH4ecKoil cratHcTHKH. ['eHepanbHas U BEIOOPOYHAS COBOKYIIHOCTH.

34, IMosropHas u GecniosTopHas BeiOopkH. Penpezenratuinas seibopka. Cnocodsl otbopa.
35. CraTtHCTHYECKHE pachpeIeiieHHs BuDOpKH. DMnuprueckas (GyHKIHA Paciipe/e/ieHHs.
36. [Monurod u rucrorpamma.

37.  CrarucTHYeCKHE OLEHKH [apaMeTpoB pacnpeaeneHus. Hecmewennsie, 3ddexTHBHBIE H
COCTOATE/LHBIE OLEHKH.

38. IenepansHas 1 BEIDOpPOUHAS CPEJIHHE.

39. TenepanbHas ¥ BeiDOpouHas aucnepcuu. OlleHKA reHepanbHOH JIMCHEPCHH N0 HCHPABIEHH O
BEIDOPOUHOI.

40. ['pynnosas, BHYTPHIPYNNOBasA, MEKIPynnosas U odmme aucnepcuu. ClomKeHHE AHCIEPCHIL.

41. Hureppanbibie oueHkH. JJopeputenbHas BEPOSTHOCTL U JOBEPUTENbHBIH HHTEPBAIL.

42.  JloBepuTellbHble HHTEPBA/Ibl Ul OLEHKM MaTeMATHUYECKOr0 OXHIAHMA HOPMAILHOIO
pacnpeaeneHHs NpH U3BeCTHOM G.

43. MeToa MOMEHTOB JU18 TOYEYHOI OLIEHKH NapaMeTpoB pacipeaeleHus.

44, Meroa Hanboneswero npagnono o0us.
45. XapakTepUCcTHKH BapHaLHOHHOTO Pija.

46. HavaneHele U HEHTPalbHBIE IMITHPHYECKHE MOMEHTEL.
47. Meroa npou3BeeHHH /I BRIYHCICHHS BEIDOPOUHOH cpeaHeil U JHcnepeH.
48, DOYHKIHUOHAIBHASN, CTATUCTHYECKAA H KOPPE/LHOHHAA 3aBHCHMOCTH.

49.  Bribopounsie ypagHeHHsA perpeccui. OThICKAHHE HAPAMETPOB BEIDOPOUHOIO YPABHEHHS HPAMO
JIMHHK CPeJIHEKBA/IPATHYHON PErpeccHH METO0M HAHMEHBIIHX KBA/[PATOB.
50.  Bsibopounsiii ko3dduimeHT Koppensimm.

51. Crartucriueckas runoresa. Buael runores.

52, OwudkH nepsoro U BTOPOro pojaa.

53.  Crarucrudeckuii Kputepuii NPOBEPKH HYIEBON MMIIOTE3bL.

54. Kputnueckas obnacts npuHaTHA runotessl. Kpurnueckue Touxu.

55. OTbicKaHHe NPABOCTOPOHHEN, IEBOCTOPOHHEN H BYCTOPOHHEH KPUTHYECKOH obnacTu.

56. ITposepka runoressl 0 HOPMAIBHOM paclpeleNeHHH IeHepallbHOoil CcOBOKYNHOCTH. KpuTepuii

cornacus Ilupcona.

7.4. MeToaunyeckue MaTepuasnbl, onpeaensiiowime npoueanypbl oueHMBaHUA 3HaAHUM,
YMEHMUHU U HaBbIKOB, U ONbITa AEeATEJIbLHOCTU, XapaKTepusylowmux 3Tanbl (popMupoBaHmsa
KOMMNeTeHUuUn
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TpeboBaHuA K KOHTPONILHOW paboTe.

KoHTponbHaa paboTa npenctasndetr cobom oonH M3 BUAOB CaMoCToATeNIbHOM paboThl
obydatowmxcs. Mo cyTn - 3TO U3N0XKEeHNe OTBETOB Ha onpefesieHHble TeopeTnyYeckmne Bonpochl No
y4yebHOM OAMCUUMAMHE, @ TakKXe pelleHne rnpakTuyeckmx 3apayvy. KoHTposibHble MpoBoOATCA AN
TOro, 4tobbl pa3BuTb y 0byyaoWwmMxcs cNoCOOHOCTU K aHanu3y Hay4yHoOW n y4ebHom nuTepaTyphbl,
yMeHune o6obwaTb, cMCcTeMaTU3NpPoOBaTb W OLEHMBATb MNPAKTUYECKUA W Hay4HbIA MaTepwuan,
YKPEN/ISATb HaBblKW OBJIAAEHNSA MOHATUAMMN oNpeaesieHHON HayKn 1 T. 4.

Mpu oueHKe KOHTPOJILHOW NpenofaBaTe/lb PYKOBOACTBYETCA CleAyWNMN KpUTEPUIMI:
- paboTa 6bi1a BbINOJIHEHA aBTOPOM CaMOCTOSITE/IbHO;

- obyvawwmnca nogobpan OOCTATOYHbLIA CANCOK NUTEpPaTypbl, KOTOPbLIN Heobxoaum AOas
OCMbICNEHUS TEeMbl KOHTPOJIbHOW;

- aBTOp cymMes1 COCTaBUTb JIOTNYECKN 060CHOBaHHbLIA MfaH, KOTOprI7I COOTBETCTBYET
NMnoCTaBJZIEHHbLIM 3aga4aM n Cd)OpMyﬂMpOBaHHOIZ uenn,

- obyvaloLminca NnpoaHanan3npoBan MaTepuan;

-  KOHTpoJibHasi paboTa oTBeYaeT BceM TpeboBaHMSIM YETKOCTU W3NIOKEHUS WU
apryMeHTUpPOBaHHOCTU, 06BEKTMBHOCTM N IOFMYHOCTU, FPAMOTHOCTM N KOPPEKTHOCTM;

- obyyvarwwmincsa cymen obocHOBaTb CBOKO TOYKY 3pEHUS;
- KOHTposibHaa paboTa ocopMsieHa B COOTBETCTBUN C TpeboBaHNAMMN;
- aBTOpP 3alUTWIT KOHTPOJIbHYIO N YCMewHo OTBETW1 Ha BCE BOMPOCHI NpenogasaTens.

KoHTposnbHas paboTa, BbiNoJsIHEHHas Hebpe)xHO, He Mo CBoeMy BapuaHTy, 6e3 cobnioaeHns
npaBu, NpeabsaB/sSeMblX K ee opopMIEHNI0, BO3BpaLllaeTca 6e3 NpoBepkKM C yKa3aHUeM MpuYnH,
KOoTopble J0BOAATCA A0 obydvawuierocd. B 3ToM c/lydae KOHTpoJsibHas paboTa BbINONAHAETCS
NOBTOPHO.

BapuraHT KOHTPOJIbHOWN paboThbl BbiAAeTCSH B COOTBETCTBUM C NMOPSAAKOBLIM HOMEPOM B CMUCKE
MarncTpaHTOB.

KpuTepumn oueHKHU 3HaHMA NpU HAaNUCaHUU KOHTPOJIbHOW paboThl

OTMeTKa «OTJ/IMYHO» BbICTaBnseTCcA obyyaloweMycsi, MnokKa3saBlIEMY BCECTOPOHHMUE,
cncTeMaTuU3NpPOBaHHbIe, rybokne 3HaHWS BOMPOCOB KOHTPOJIbHOW pPaboTbl U yMeHue yBepeHHO
NPMMEHSATb WX Ha MNpakKTUKe TMpU pelleHnun KOHKPETHbIX 3agad, cBobogHoe W npaBusibHoOE
060CHOBaHME NPUHATLIX pPeLleHuni.

OTMeTKa «XO0poLlo» BbiCTaBnisieTca obyvalllemMycs, ecnim OH TBepAo 3HaeT MaTepuan,
rPamMOTHO M MO CYLLECTBY WU3JlaraeT ero, yMeeT NMPMMEHSTb MoJlyYeHHble 3HAHWS Ha MpPakKTUKe, HO
lonyckaeT B OTBETE WM B PELLUEHUN 3aa4 HEKOTOPbIE HETOYHOCTMW, KOTOPbIE MOXET YCTPaHUTb C
MOMOLLbIO AOMNOJIHUTENbHBIX BOMPOCOB NpernonasaTens.

OTmeTKa «y[OBNIETBOPUTENIBHO» BbICTaBNSIETCA obyyatoemycs, nokasasLuemy
(pparMeHTapHbI, Pa3pO3HEHHbLIN XapaKTep 3HaHW, HeQOCTATOYHO MpPaBU/IbHbIE (POPMYJIMPOBKU
6a30BbIX MOHATUIN, HapyLUEHMS JIOTMYECKOW MocienoBaTesIbHOCTM B WU3JI0XKEHUM MNPOorpamMmMHOro
MaTepuana, Ho NPy 3TOM OH BJlafleeT OCHOBHbLIMU MOHATUSMUN BbIHOCUMbIX Ha KOHTPOJIbHYO paboTy
TeM, HeobXxoAuMbIMU AN AafibHeNlero oby4YeHns U MOXeT MPUMEHSATb MOoJlyYeHHble 3HaHUsA Mo
o6pasLy B CTaHOapTHON cUTyauuu.

46/59



OTMeTKa «HeyaoBNeTBOPMTEIbHO» BbICTABASETCA 0byyatoweMycsi, KOTOpbI/ He 3HaeT
6o/blUE YAaCcTU OCHOBHOIO COAEP)XaHWS BbIHOCMMbIX Ha KOHTPOJIbHYIO paboTy BOMPOCOB TEM
OANCUUMANHBI, OonyckaeT rpybble owunbkyn B (DOPMYSIMPOBKAX OCHOBHbLIX MOHATUA U He yMmeeT
NCNoJSIb30BaTb MOJIyYeHHbIE 3HaHUS.

TPEGOBaHVISI K BbIMOJIHEHUIO TECTOBOIo 3agaHuA

TecTupoBaHue ABNAETCA OAHMM M3 OCHOBHbLIX CpefcTB POpPMasibHOrO0 KOHTPOJIA Ka4vecTBa
o6yqu|/|ﬂ. 9TO MeTod, OCHOBAHHbLIA Ha CTaHOAPTU3NPOBaHHbIX 3aAdaHUNAX, KOTOpPblIE MO3BONAOT
N3MepUTb MCUXOPU3INOIOrNYEeCKNe N JINYHOCTHbIE XapPaKTEepUCTUKKN, a TakXXe 3HaHUsA, YyMeHUsa u
HaBblKWN UCMbITyeMOro.

OCHOBHble NPUHLUMMbI TECTUPOBAHUSA, CrieaytoLne:

— CBfI3b C UensMum obyyeHUa - Uenn TeCTUPOBAHUS [OJ/PKHbl OTBeYaTb KPUTEPUSM
COLMAIbHOW MOJIE3HOCTU U 3HAYUMOCTN, HAYYHON KOPPEKTHOCTU 1 06LLIeCTBEHHOW NoOoePXKY;

— 06BbEeKTUBHOCTb - WCMOAb30BaHME B Medarorn4yeckux N3MEPEHUAX 3TOro npuHUMNa
npmn3BaHO He OONYCTUTb Cy6'b€KTI/IBVI3Ma N npeaB3AaToCcTn B npouecce aTunx |/|3MepeHv||7|;

— CNpaBefIMBOCTb M MIACHOCTb - OAMHAKOBO [n06po)xenaTesibHOe OTHOLUeHWEe KO BCEM
00y4aloLMMCS, OTKPbITOCTb BCEX 3TarNoB MnpoLecca U3MepeHuil, CBoOeBpeMeHHOCTb 03HAaKOMJIEHUS
00yYalLWMXCca ¢ pe3ynbTaTaMn N3MEpPeHWii;

— CUCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTMPOBAHMI N CAMOMPOBEPOK Ka)kaoro y4ebHoro
MOAYJIS, pa3fesa M Ka)K[AoW TEMbl; Ba)XHbIM aCNeKTOM OaHHOro NpuHUuUna sienseTcs TpeboBaHue
penpe3eHTaTUBHOIO NpeaCcTaB/eHNs Coaep)KaHusa y4ebHOoro Kypca B Cofep>XaHun TecTa;

- TYMaHHOCTb W 3TMYHOCTb - TECTOBble 3afaHusi U Mpouenypa TeCTUPOBAHUA [LOJDKHbI
NCK/I0YaTb HaHeceHue Kakoro-nmbo Bpena obyyvalowmMmcsi, He [OMyCcKaTb YLEMJIEHUS UxX Mo
HaLUMOHaNbHOMY, 3THUYECKOMY, MaTepuasibHOMYy, PacoBOMY, TEPPUTOPUAJSIbBHOMY, KYJbTYPHOMY W
ApYrvM Npu3Hakam;

BaXkHeNWwmnM SBAAETCA MPUHLUWUM, B COOTBETCTBUM C KOTOPbIM TeCTbl [OOJKHbI ObiTh
MOCTPOEHbl Mo MeToauke, obecrneymBalollenn BbiMosHEHWEe TpPeboBaHWUIA COOTBETCTBYIOLLEro
(henepasibHOro rocyapcTeeHHOro ob6pa3oBaTesibHOro CTaHAaPTa.

B TeCcTOBbIX 3afaHMNAX UCMOJIb3YIOTCH YeTblipe Tuna BONpPoOCOoB:

— 3akpblTas ¢opMa - siBAseTca Hambonee pacnpoCTPaHEHHOW K MnpeasiaraeT HEeCKOJIbKO
afibTepPHATUBHbLIX OTBETOB Ha MOCTABJIEHHLIN BOMpoc. Hanpumep, obyyatoemMycs 3aaeTcs BOnpoc,
TpebyoWnin anbTEepHAaTUBHOIO OTBETA «Ha» WIN <«HET», <«SBNAAETCA» WIN «He SBASEeTCA»,
«OTHOCUTCS» UM «He OTHOCUTCA» W T.n. TecToBoe 3afaHue, coaeprkalllee BOMPOC B 3aKPbITON
¢opmMe, BkJto4aeT B cebs OAWH WAM HECKONbKO MpaBUJIbHbIX OTBETOB WU WHOrAa Ha3blBaeTCs
BbIOOPOYHLIM 3aaHMeM. 3aKpbiTas (opMa BOMPOCOB WUCMOJSIb3YyeTCs TakXe B TecTax-3afjadax C
BbIOOPOYHLIMU OTBETAaMU. B TECTOBOM 3a4aHNN B 3TOM Clyvae ChopMyIMPOBaHbl YCIOBME 3aa4m v
BCe HeobxoAMMble WCXOAHble [aHHble, a B OTBeTax MpeAcTaB/ieHbl HECKO/IbKO BapuMaHTOB
pe3yfibTaTa peLlleHns B YNCIoBoM unm bykeeHHOM Buae. O6y4atoWNNCs AOSHKEH PeLnTb 3adady u
NnokasaTb, Kakol 13 NpeAcTaB/IEHHbIX OTBETOB OH MOJIy4YWI.

— OTKpbITas ¢opMa - BOMPOC B OTKPbLITON (hopMe npencTaBasieT coboi yTBep)KAeHue,
KOTOopoe Heob6xoAMMO AOMONHUTL. [aHHasA popMa MoXXeT BbITb NpeAcTaB/ieHa B TECTOBOM 3afaHuu,
Hanpumep, B BUAE C/IOBECHOro TekCTa, hopMyJibl (ypaBHeEHUs), rpadurka, B KOTOPbIX MPOMyLLeHbl
CYLeCTBEHHble COCTaBAsAOWME - 4YaCTu C/ioBa UM OyKBbl, YC/IOBHble 0603HAYeHUS, NMUHUN UK
n3obpaxkeHns 3/7eMeHTOB CxeMbl U rpadguka. ObyyvaloWMNCa [O/KEH MO MaMsATU BCTaBUTb
COOTBETCTBYIOLLME INEMEHTbI B yKa3aHHble MecTa («MponycKu»).

— yCTaHOBJ1IeHe COOTBETCTBUA - B JaHHOM C/y4ae 06yqarou.|,eMyc9| npeanaratoT ABa Crncka,
MexXxny afieMeHTaMn KOTOopbIX ciegyeT YCTaHOBUTb COOTBETCTBUE,
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— yCTaHOBJIEHME NOC/Ie0BaTENbHOCTU - NpeanosaraeT Heo6XoANMMOCTb YCTAaHOBUTb
NpaBUIbHYIO NOCIEA0BaTE/IbHOCTL NpeaslaraeMoro Crnucka coB nan gpas.

KpuTepumn oueHKHU 3HaHMW NpU NPOBefeHUn TeCTUPOBaHUSA

OTMeTKa «OTJINYHO» BbICTaBAAETCA npm ycnosun npaBmjibHOro OTBeTa HeEe MeEHEE HeM 85%
TeCTOBbIX 3a4aHUN;

OTMeTKa «XOpOLLO» BbICTAaBASETCA NPU YCJIOBUM MPaBUIbLHOrO oTBeTa He MeHee YyeM 70 %
TeCTOBbIX 3a4aHUN;

OTMeTKa «yO0OBNETBOPUTENIbHO» BbICTaBNIAETCA MNP yCJZIOBUW NPaBUJIbHOIo OTBETa HE MeHee
50 %;

OTMeTKa «Hey0BJIeTBOPUTENbHO» BbICTAaBAAETCA NPU YCJIOBUW NPaBUILHOIO OTBETA MeHee
yeM Ha 50 % TecToBbIX 3a4aHUN.

Pe3synbTaTbl TEKYLIEro KOHTPOJS WCMNOMbL3YIOTCA MNpU  MNPOBEAEHMN MPOMEXYTOUYHOM
aTTecTtauuu.

KpuTepumu oueHKHU 3HaHUHW Ha 3a4yeTe

3a4eT - hopMa NPOBEPKN 3HAHWUIN, YMEHWI N HaBbIKOB, NMpuobpeTeHHbIX obyYaloWnuMncs B
npouecce ycBoeHuUs y4ebHoro MaTepmana JeKUMOHHbIX U NPAaKTUYECKUX 3aHATUIA NO AUCLIUMIINHE.

3a4eT MOXEeT MpoBOAUTLCA B (popMe YCTHOro onpoca no 6unetam (Bornpocam) unum 6es
61NeToB, C NpeABapuTesibHOM NOArOTOBKOM NN 6e3 NoAroTOBKM, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeopPeTU4eCcKUx
BOMPOCOB, AaBaTb 3aZla4yy Mo NporpaMmMe AaHHOro Kypca.

JK3aMeHaTop MOXEeT MpPoCTaBUTb 3a4eT be3 onpoca mnnn cobecenoBaHug TeM acCrnmpaHTam,
KOTOpPblIE€ aKTUBHO Y4aCTBOBaJIN B NPaKTUHECKUX 3aHATUAX.

«3a4YTeHO» - BbICTABJISETCS MNPU YCJOBUN, €C/ZIN aCNMPaHT MOKa3biBAaeT XOpoluMe 3HaHUA
n3yyeHHoro y4ebHoro maTepuwasna; CaMOCTOSATENIbHO, JIOTMYHO U TMOCNeNoBaTeNIbHO W3naraeT u
NHTEpNpeTupyeT MaTepuanbl y4ebHOro Kypca; MOJSIHOCTbIO pPacKpbiBaeT CMbICA MpensiaraeMoro
BOMpOCa; BNafgeeT OCHOBHbIMM TEPMUHAMM N MOHATUAMM N3YHEHHOrO KypCa; NMoKa3biBaeT yMeHue
NnepenoXnTb TEOPETMYECKME 3HAHUA Ha NpeanosiaraeMbliii NPaKTUYECKUIA OnbIT.

«He 3a4TeHO» - BbICTaBAAETCA MPU HaJIMYUM CEPbE3HbIX YMYLLEHUI B NPOLLecCe N3JI0XKEHNSA
y4yebHOro matepunana; B caiy4ae oTCyTCTBMSA 3HAHUM OCHOBHbIX MOHATUN N oNpeaeneHnin Kypca nam
NPUCYTCTBUM BONBLLLIOr0 KoMn4yecTBa oWKNBOK Npu MHTepnpeTauun OCHOBHLIX OnpefeneHuin; eciu
acnMpaHT MNoKa3blBaeT 3HaYMTeNbHble 3aTPYAHEHMSA NPU OTBETE Ha MpeasioXXeHHble OCHOBHbIE U
JOMNOSIHUTESIbHbIE BOMPOCHl; MNPX YCNOBMW OTCYTCTBMW OTBETa Ha OCHOBHOW W AOMNOJSIHUTENbHbIN
BOMPOCHI.

KpuTepumn oueHKHU 3HAaHUMHW Ha 3K3aMeHe

DK3aMeH MOXXeT MPoBOAUTLCS B popMe YCTHOro ornpoca no bunertam (Bonpocam) uam 6e3
61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKN, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeOopPeTU4eCKUX
BOMPOCOB, AaBaTb 3aZla4yy Mo NporpaMmMe AaHHOro Kypca.

JK3aMeHauWoHHble 6uneTbl (BOMPOCHI) YTBep)XXAalTCA Ha 3acefjaHunm Kadenpbl Wu
noanucbIBalOTCS 3aBedylowunMm Kadenpon. B bunete n[o/mkKHO coaepxaTbCs He Oonee Tpex
BOMpPOCOoB. KOMMNJIEKT 3K3aMeHaLMOHHbIX BMNeToB Mo AuUCUMNINHE O0JKeH codepXkaTb 25—30
buneTos..

JK3aMeHaTOop MOXXET MPOCTaBUTb dK3aMeH 6es3 onpoca nan cobecepnoBaHus TeM CTyaoeHTaM
KOTOpPble aKTUBHO y4aCTBOBaJZIn B CEMNHAPCKUX 3aHATUAX.
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OTMeTKa «OT/IMYHO» - CTyAeHT rnyboko M NMPOYHO YCBOWJI BECb MPOrpaMMHbIA MaTepuan,
ncyepnbiBatolle, MocaefoBaTeNlbHO, FPAaMOTHO W JIOTMYECKU CTPOMHO ero usnaraeT, TeCHO
yBSi3blBAa€T TEOPUIO C MpakTUKoi. CTydeHT He 3aTpyOHseTcsa C OTBETOM MNpU BUOOU3IMEHEHUU
3aflaHus, cBo60OHO CMpaBsISeTCs C 3a4a4amMu, 3alaHNAMM U APYrUMM BUAAMU MPUMEHEHUS 3HaHUN,
NpaBUIbHO 060CHOBLIBAET NPUHSATLIE PELleHNs, BNageeT Pa3HOCTOPOHHMMN HaBbIKaMUn U NprUeMaMin
BbIMNOJIHEHUSA NPaKTU4Yecknux paboT, obHapy>XMBAET YMEHNE CaMOoCToATEeNbHO 0606LaTh N u3naraTb
MaTepuas, He gonyckasl olmnbok.

OTmeTKa «Xopowo» - CTyaeHT TBepao 3Ha€eT I'IpOFpaMMHbIIZ MaTepunana, rpaMoTHo MU no
cywiecTBy M3slaraeT ero, He AonyckaeT CyuweCcTBeHHbIX HEeTOYHOCTEN B OTBETE Ha BOMPOC, MOXeT
NpaBMJIbHO MNMPUMEHATbL TeopeTun4yecKkme MnosoXXeHnAa 1 BlageeT HeobxoQNUMbIMN HaBblKaMu npm
BbIMOJIHEHNWN NPaKTUNYeCKNX 3adaHun.

OTMeTKa «y[10BJIETBOPUTESNIbHO» - CTYAEHT YCBOW TOJIbKO OCHOBHOW MaTepuaJl, HO He 3HaeT
OTAEeNIbHbIX [OeTaNieil, [OoMyCKaeT HEeTOYHOCTW, HEeOOoCTAaTOYHO MpaBubHbie OPMYIMPOBKY,
HapylLlaeT Troc/fefoBaTe/IbHOCTb B  W3J/IOKEHUM MPOrpaMMHOr0 MaTepuana WU  UCMbITbIBAeT
3aTPYyOHEHUS B BbIMNOJIHEHUN NMPAKTUYECKUX 3adaHWN.

OTMeTKa «Hey[0BJeTBOPUTENbHO» - CTYAEHT HE 3HAaeT 3HAUYNTESIbHOM YaCcTu NPOrpPamMMHOro
MaTepuana, [OonyckaeT CylleCcTBeHHble owmnbku, ¢ 60NbWUMKN  3aTPYOHEHUSMU BbINOSHSET
npakTmnyeckme paboTsbl.

KpuTepun oCBOEHUA OHJIaWH Kypca

MpumeHseTca 100-6anbHasa cucTeMa OLEHNBAHUS

[Onana3oHbl LWKasibl OLLeHBaHUS OueHKa nNponuncblo

(100-6anbHas WkKana)

90-100 OTAnYHO

75-89 Xopowo

60-74 Y0OBNETBOPUTENLHO
0-59 HeypoBneTBOpUTENbHO
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

517(075.8) K 93 Kypc Bbicluen matemMaTkn. B2 4. 4. 1:
yyebHuk / M.K. BegaHokoB [u gp.]. - U34. 2-e, ucnp. n gon. -
Mawkon : MarapuH O.I'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047917. - Pexxum
[oCTyna: Ana aBTOPU3NPOBaHHbIX MOJsib30BaTeNen. -
Bubnwnorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C33

517(075.8) K 93 Kypc Bbicluen matemMaTukn. B2 4. 4. 2 :
yyebHuk / M.K. begaHokoB [u gp.]. - Mankon : MarapuH O.T.,
2013.-279 c. - 36 HB MITY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047918. - Pexxum
[oCTyna: A5t aBTOPM3MPOBaHHbIX Nosb3oBaTesient. - Mpun.:
C. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036
C34

519.2(07) K 89 Kynxesa, C.K. (Mankoncknn
rocyAapCTBEHHbIA TeXHO0rn4Yeckui yHmsepcnteT). OCHOBbI
TEopuN BEPOATHOCTEN N MaTEMaTUYECKON CTaTUCTUKM :
yyebHoe nocobue / C.K. Kymxesa, J1.)K. ManangxsHu, O.M.
LLleBakoBa. - N34. 4-e, cTep. - Marikon : MarapuH O.I"., 2013.
-136 c. - Npwun.: c. 132-135. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000029460. - Pexxum
nocTtyna: peructpaums B 3UOC. - bubnuvorp.: c. 136 (11
Ha3B.)

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+035
CE9

8.2. lononHuTesIbHaA nurepaTtypa

Ha3sBaHue

CcblniKa

Lnnayes, B.C. Bbicwias maTeMaTuKa : y4ebHuk / LLnnayves
B.C. - MockBa : UH®PA-M, 2015. - 479 c. : nn. - (Beicluee
obpasoBaHue). - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=270419. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-16-010072-2

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+042
04A

LUnnayes, B.C. 3aga4yHUK N0 BbICLLIEN MaTeEMaTUKE :
y4yebHoe nocobue / B.C. LLlnnayes. - Mocksa : UH®PA-M,
2020. - 304 c. - 9bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=344429. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-010071-5. - ISBN
978-5-16-101831-6

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO0
46D

DerTapesa, O.M. MaTeMaTuka B NnpyMepax 1 3ajadax :
Y4yebHoe nocobue / J1.H. XXypbeHko, I'.A. HukoHoBa, O.M.
DerTapésa [u ap.] ; KazaHCKN HauMOHaNbHbIN
nccnenoBaTeNlbCKUN TEXHUYECKUIN yHUBepcUMTeT uMm. A.H.
Tynonesa. - MockBa : 000 "Hay4yHo-n3pnatenbCKUn LEHTP
NH®PA-M", 2019. - 372 c. - 9bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=327833. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-011256-5. - ISBN
978-5-16-102288-7

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+09F
056

Masnywkos, N.B. MaTemaTunka : y4ebHuk / Nasnywkos W.B.,
Po3osckun J1.B., HapkeBud U.A. - MockBa : T'90TAP-Megaua,
2013. - 320 c. - 9bC KoHcynbTaHT cTyaeHTa. - URL :
https://www.studentlibrary.ru/book/ISBN9785970426968.html
. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-2696-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+095
75E

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypchbl ceTu «MIHTepHeT»

1. Znanium.com. Ba3oBas KONEKLUWS : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / OO0 "Hay4Ho-
n3gaTtenbckum ueHTp NHppa-M". - Mockea, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHunsa: 06.06.2019). - Pexxmm gocTtyna: 4Jia 3aperucTpup. nosibdoBaTtesien. - TEKCT:
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3/1EKTPOHHbIN. ®oHA DBC dhopMUpyeTcs C y4eTOM BCEX U3MEHEHMNI obpa3oBaTesbHbIX CTaHOAPTOB U
BKJ/It0OYaeT y4ebHukU, yyebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTaunm,
3HUMKIONeann, CNoBapu U CNpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE [OKYMEHThI,
crneuvanbHble Nepuoanyeckmne n3gaHusa n n3gaHus, BbiNnyckaeMble n3pgaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ 2. IPRBooks. ba3oBas KONNEKUNS : I/IEKTPOHHO-6MbanoTe4yHasa cuctema
: canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHmsa "An M Ap Meaguna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
noJsib3oBaTesiel. - TeKCT /IEKTPOHHbLIN. ABNAETCHA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
9NEKTPOHHbIM PeCcypCcoM AN BbICLUMX N CPeAHUX CneunanbHbiX y4ebHbiX 3aBeaeHnn, Hay4yHo-
nccnefoBaTeNnbCKUX MHCTUTYTOB, Ny6nnyHbIX 6ubnmnoTtek, npmnobpeTatowmx KOpnopaTUBHLIA AOCTYN
Ons ceomx obyyvatowmxcs, npenogasatenen n T.4. 3bC BkaoYaeT y4ebHyo 1 Hay4HY0 nuTepaTypy
Mo HanpaBJIEHNSAM NOAMOTOBKU BbICLLUEr0 1 CpedHero npogeccnoHanbHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html 3. eLIBRARY.RU. : Hay4YHas 31eKTpoHHas bubnnoTeka : canT. -
MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: ansa saperucrpup.
rnonb3oBaTenen. - TeKCT: 31eKTPOoHHbIN. MNnatdopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no
MHMUMaTmBe Poccminckoro oHaa yHOaMeHTa lbHbIX UccienoBaHun ana obecnevyeHns poCCUNCKUM
y4eHbIM 3JIeKTPOHHOro J0CTyrna K BeAyLMUM MHOCTPaHHbIM Hay4HbIM nsgaHmam. C 2005 roga
eLIBRARY.RU Ha4vana paboTy € pyCcCKOA3bIYHbIMU NY6ANKaLNAMU N HbIHE SIBASIeTCS BeayLlen
9NEeKTPOHHON BNUBANOTEKON HayHYHON MEPUOLNKM Ha PYCCKOM fA3bIKE B MUpeE.
https://elibrary.ru/defaultx.asp
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Paspen

PaccmaTpuBaemblie
BOMpPOChHI

PekomeHpyemas
nTepaTypa

Tunosble
3aj4a4n

OHnanH Kypc

lcemecTp

NInHelHas
anrebpa.

[JencTBmMs Ha MaTpuuamm,
NInHenHble onepaumu,
YMHOXeHne. BbluncneHne
onpenenutenen. ObpaTHas
MaTpuua.  CJIY. MeTop,
Kpamepa, MaTPUYHbIN
MeTon, meTog laycca

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

BekTopHas
anrebpa.

UNInHelHble onepauun Ham
BEKTOPaMW. Pa3noxeHwne
BEKTOPOB no 6a3uncy,
UNInHelHble onepauun Ham
BEKTOpPaMu, 3a4aHHbIMU
KoopAouHaTaMu.
CkanspHoe npoun3BefeHue
BEKTOPOB, NPUNOXeHNA:
paboTa cunbl, yron mMexay
BEKTOpaMU. BekTopHoe
nponsseneHune BEKTOPOB,)
NPUIOXKEHUS: nnowanb
napasnienorpamMma,
MOMEHT cunbl. CMelaHHoe
npousBefeHne BEKTOPOB,
NPUI0XKEHUS: 06beM
Nnapannenenunena.

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

AHaNUTKN-
Heckas
reomeTpus.

YpaBHeHMe NpaMon: C
lYr10BbIM KO3 PULIMEHTOM,
obLiee, B oTpe3kax. Yron
MeXXAy ABYMSA NPSAMbIMU,
lyCNnoBMA MapasiiesibHOCTH
M NneprneHanKynapHoCTu.

https://www.lektorium.tv/linear-
algebra
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KpviBble BTOPOro nopsaka

MN0CKOCTb: obued
YpaBHEHuUE, MOHATHE
HOpPMaJslbHOIr o BEKTOpa.

Yron mexpy nJiocKoCTAMU,
YCN0BUA MapannefibHoCTY
i nepneHanKynsapHoCcTy
INByX njockocTel. MpsMas
B MPOCTPAHCTBE: MOHATUE
HanpaBAsoOLLIEro BEKTOPA,
KaHOHWYECKOe YpaBHEHWE

npsamon, obuiee
YpaBHeHMe,
napameTpuyeckoe
lYpaBHeHMe. B3avmHoe
[pacrnosioxeHne 0BYyX

NPsSMbIX B MPOCTPaHCTBE,
Yron mMexay npsiMbiMU,
B3anmHoe pacrnosioXeHune
NPAMON 1 NIOCKOCTW. Yron

MeXxay npsmon 7

MJOCKOCTbIO.
Komnnekc-Hble [OCHOBHblE MOHATUA,
Hmucna. Anrebpanyeckas hopma

Banucu KOMMJIEKCHOro

4mcna. LNencteus Ha[
KOMMJEKCHbIMU Ynuciamun B
anrebpanyeckon thopme
Banucu.

TpuroHoMeTpu4yeckas

bopMa 3anucu
KOMMIEKCHOr 0 yucna,
\Nencteuns Ham|
KOMMIEKCHLIMU YUCaMn B
TPUrOHOMETpPUYECKONn

hbopme 3anucum,
Noka3aTesbHas dopma
Banucu KOMTMJIEKCHOIr o

yucna.  Oencteus  Hapg
KOMNMNEKCHbIMU 4YUCNaMn B
MoKa3aTesibHON dopme
Banucu.

Mpenen nocne
\InoBaTeNbHOCTUN
Mpepen

byHKLNN.

Onepauun Ha[|
MHO>XEeCTBaMMU.
[lekapToBoe

NnponsBefieHne BeKTOpPOB.

https://www.lektorium.tv/matem
aticheskij-analiz
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Yucnosas
nocnenoBaTeslbHOCTb.
Mpenen 4MCNOBOW
mocnenoBaTeNbHOCTH.
Mpenen DYHKLMN,
BameyaTesibHble npefensl,
PackpbiTne
HeornpenesneHHOCTEN.
HenpepbIBHOCTb  (YyHKLUN
B Tou4ke. Knaccudunkauns
[TOMEK pa3pbiBa PyHKLNMU

OundpdhepeHuna
NbHOe
McyncneHme
PYyHKL NN
oaHom
nepeMeHHoN.

OcHOBHble NpaBunia
innhepeHLpoBaHns.
Mpon3BoAHas C/IOXKHON K
obpaTHON PYHKLMIA.
MoHATue anddepeHymana
byHKUMK, ero
reoMeTpPUYeCKNin CMbIC.
MpumeHeHne
inndepeHunana B
NPUBNXKEHHbIX
BblYMCeHnaX. MNpasunio
NonuTtans. PackpbiTne
HeornpenesneHHOCTEN.
NHTepBanbl
MOHOTOHHOCTW, anropuTMm
MX OTbICKAHWSA. DKCTPEMYM
byHKUMKN. Hanbonblwee n
HavMeHbLlee 3Ha4YeHns
bYHKLMKN, HENPEPbIBHOMN
Ha oTpe3ke. BbinyksiocTb
rparka MyHKLUN, TOYKN
nepermba. ACUMNTOThI
rpacuka pyHkumn. Obwas
CXeMa nccnenoBaHuns
(DYHKLMN 1 NOCTPOeHNs eé

rpaduka.

https://www.lektorium.tv/matem
aticheskij-analiz

2 cemecTp

OndepeHuna
NnbHOE
McyncneHme
byHKLMIA
HECKONbKNX
mepemMeHHbIX.

CHOBHblE MOHATUA,
HYacTHble MPON3BOAHbIE
nepsoro nopsaka. MoaHbIN
npdepeHunan QyHKUNN,
Mpon3ssoaHas no|
HanpasaeHuto. [pagneHT,

HacTHble nponsBogHbIE

https://www.lektorium.tv/matem
aticheskij-analiz
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BTOpPOro nopagka.

ITeopema LLiBapua,
dunddepeHurnan BTOPOro
nopsigka. Mpon3BoaHbIE
ICNNOXKHOM DYHKLMN,

KacaTenbHas MNa0oCKOCTb U
HOpPpMaJlb K TMOBEPXHOCTMH,

PKCTpeMyMm dhyHKLMN,
Haunbonblue n HavMeHbLLEE
BHavyeHue DYHKLMN.
BMnupunyeckue Gopmybl,
MeTon HanMeHbLUNX
KBa[paToB.

WNHTerpansHoe
ycyuncreHmne.

HeonpepeneHHbIn
MHTerpasna. OCHOBHbIE
MeTOLbl UHTErpnupoBaHUS.
OnpeneneHHbI NHTErpan.
dopmysia HbloTOHa-
NenbHnua. 3ameHa
nepemMeHHon 1 opmMyna
MHTerpupoBaHnsa No
HacTsAM B onpefesieHHOM
MHTerpane.
feomeTpuyeckue
NPUI0XKEHUS
onpeneneHHoro
MHTerpana. NHTerpan c
beckoHeYHbIMY Npegenamun
MHTErpupoBaHnS.
NHTerpan ot pa3pbiBHON
byHKLNN.

https://www.lektorium.tv/matem
aticheskij-analiz

OndepeHuna
NbHbIE
YpaBHeHUS.

OCHOBHbIe MOHATUA,
A dhepeHunansbHble
YpaBHeHus g
pa3aenéHHbIMn " g
paspensowmnmnca
nepemMeHHbIMU.
OaHopoaHble
innddepeHumanbHble
YPaBHEHUS. NInHenHbIE
inndpepeHumanbHble
YpaBHeHMS.
OnddepeHumnanbHble
YpaBHeHus BTOPOro
nopsigka.
OnddepeHumnanbHble

https://www.lektorium.tv/matem
aticheskij-analiz

YpaBHeHUs BTOPOro
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nopsaka, ponyckatwoume

NoHWXeHne CTeneHu,
WHEeWNHble O0OHOPOAHbIE
nghepeHumanbHble
paBHeHus. JIMHenHbIg

HeoAHOpOAHbIe
nghepeHumanbHble

pPaBHEHUSI.

3 cemecTp
Paabl. Hncnosble pagbl. Mpu3Haky 2
CX04MMOCTWN
BHakonepeMeHHble pAabl,
BHako4epeayoLwmnecs
pafbl.  PYHKUMOHANbHbIE
Anbl. CTeneHHble paabl.
Teopus Knaccmnyeckoe 2
BEpOATHOCTEN. jonpeaeneHne
BEPOATHOCTW. CBoNcTBa
BEPOATHOCTU.  DSIEMEHTHI
KOMOUHaTOPUKN.
feomeTpunyeckas
BepoATHOCTb. CyMMa ABYX
cobbITHIA. Teopema
CNOXKEHNS  BEPOATHOCTEN
HEeCOBMECTHbIX  COBbITUN,
MponsseneHne cobbiTni,
lycnoBHas BEPOATHOCTb,
TeopeMa YMHOXEeHUsA a4
BaBUCUMBbIX CcobbITUA,
He3zaBucumble cobbiTus.
TeopemMa yMHOXeHuUs Ans
He3aBNCUMBbIX CcobbITUA,
dopmyna MOJIHOW
BEPOATHOCTMW. DopMy bl
baneca. dopmyna
BepHynnan. Hawnbonee
BEPOATHOE YMC/I0 YCMEeXOB.
UlokanbHas 7
MHTerpanbHas TeopeMb|
MyaBpa-Jlannaca.
dopmyna lNyaccoHa.
MaTemaTun4yeck [BapnaunoHHbIe pAagbl. 2
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ad CTaTUCTUKa.

Mnupuyeckas  (pyHKLUS
pacnpeneneHus n ee

BOWCTBaA. pacmyeckoe
306parkeHne
BapuaLMOHHbIX psAOoB.
HYucnosble

apaKTepUCTUKN
BapuaLMOHHbIX psnos

penHaa apupMeTnyeckas,
Mooa n MenmnaHa,

ncnepcus, cpenHee
KBagpaTunyeckoe

TKJIOHEHWe,
KO3(hPULMEHT Bapuauun,
Ha4asibHble 7

LleHTpasibHble  MOMEHTHI,
CMMMETPUS 1 3KCuecc,
MoHSTNE  WHTepBasbHOIO
LUeHWBaHUA MNapamMeTpoB
OBEpPUTESIbHBIA UHTEpPBa
ns OLIEHKM
MaTeMaTN4eCcKoro
XKUOAHUA  HOPMAJIbHOro
pacnpeneneHns npwu
n3BecTHoM . [poBepka
TaTUCTUYECKMX unoTes.

Kputepuin K.NMnpcoHa
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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

7-Zip CBob6oAHAA NLEH3USA

Adobe Reader DC CBoboaHas nmueH3uns

Microsoft Office Word 2010 Homep npoaykTta 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

OducHbIn nakeT Microsoft office 2016 Oorosop o1 26.05.2020 Ne 32009117096 Oorosop o1 17.01.2019 Ne 31908696765

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKum LeHTp
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTesnen. - TeKCT: 31eKTPOHHbIN. PoHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHukM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHOA4ATEe/IbHO-HOPMaTUBHbIE OKYMEHThI, CneunasbHble
nepnoamnyeckme n3gaHus u n3faHuns, Bbinyckaemble n3gatenbcrsamm By3o0B. http://znanium.com/catalog/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTesiein. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bisia co3fnaHa B
1999 roay no nHnumaTmee Poccninckoro hoHaa pyHOaMeHTallbHbIX NCCenoBaHui ons obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMNa K BeAYLWMUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOSA3bIYHBIMU NYOANKALNAMUN U HbIHE ABNSETCA BeAyLLel 3N1eKTPOHHONW 6BINoTeKoN Hay4HO NepPNOANKIN Ha PYCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

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
3/1IeKTPOHHbLIM PeCypCcoM A5 BbICLUNX U CPEeAHUX CneunanbHbiX Yy4ebHbIX 3aBeAeHNN, Hay4HO-MCcCnenoBaTeIbCKUX
WHCTUTYTOB, NybnnyHbIx 6nbnnoTek, npuobpeTaomx KOpnopaTMBHLIA AOCTYN A8 CBOMX 0byYaloLmxcs, npenogaBsaTenen
n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHyl0 nnTepaTypy Mo HanpaB/ieHNSM NOATOTOBKWN BbICLLEro U CPeaHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn 00CTyN) K CAleayoLM COBPEMEHHbIM
npodeccnoHanbHbIM 6a3am AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTevHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LEeHTP
NHppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHns: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWUIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuKM, y4ebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
auccepTaunu, sHUUKIoONeAnn, CJI0Bapu U CMPaBoOYHNKN, 3aKOHO4ATe/IbHO-HOPMaTUBHbIE AOKYMEHTbI, CneLunasbHble
nepnoamnyeckme n3gaHus u n3faHus, Bbinyckaemble n3gatenbcreamm By3os. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenen. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IEKTPOHHBIM PeCypCoM A5 BbICLUNX U CPEeAHUX CneunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4HO-1CcCnen0BaTeIbCKUX
WHCTUTYTOB, Nybnn4HbIx 6ubnnoTek, npuobpeTaoLmx KOpnopaTUBHLIN AOCTYN A1 CBOMX 0byYaloLmxcs, npenogaBsaTtenen
n T.4. 9bC BkJOYaeT y4ebHyo N Hay4YHyl0 nmTepaTypy MO HanpaB/ieHNAM NOATOTOBKWN BbICLLEr0o U CPefHero
npodgeccnoHanbHoro obpasosanHus. http://www.iprbookshop.ru/586.html

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnnoreka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: ons 3aperucTpup. nonb3oBaTesiein. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bina co3fnaHa B
1999 rony no nHMumnaTmee Poccminckoro poHaa pyHAaMeHTasbHbIX UCCenoBaHN ana obecrnevyeHns pOCCUNCKMM YHEHBIM
3/IEKTPOHHOI0 A0CTYNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALMAMMN 1 HbiHE ABNSETCA BeAyLLel 3N1eKTPOHHON 61banoTekon Hay4HON NepnoanKn Ha pycCKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp
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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
3aHATUN NEKLMOHHOI0 1 CEMUHAPCKOro
Tmnos (1-311) 385000, Pecnybavka
Apbires, r. Mankon, yn. NepBomManickas,
nom Ne 191, 3paHne y4yebHoro Kopnyca

Y4yebHas mebenb Ha 50 nocanoyHbIX
MEeCT, A0CKa, NepeHocHoe
MynbTUMeOuiiHoe obopynoBaHue
(NpoekTop, 3KpaH)

7-Zip CBoboaHasa nuueH3snsAdobe
Reader DC CeobogHas
nnueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-480950¢UnCHbIN
nakeT Microsoft office 2016 Jlorosop oT
26.05.2020 N. 32009117096 Ooroeop
0T 17.01.2019 Ne 31908696765

YnTtanbHbin 3an ®rBOY BO "MITY".
Appec: r. Mankon yn. lNepsomarickas
191.

Me6enb Ha 150 nocafo4YHbIX MecT,
KOMMbIOTEPHOE OCHALLEeHME C BbIXOLOM
B MHTepHeT Ha 30 nocafo4HbIX MecCT,
cneunannsnpoBaHHasa mebenb (CTynbA,
CTOJbI, WKadbl, WKagbl BEICTAaBOYHLIE),
MyJSibTUMeguninHoe obopynoBaHue,
oprTexHuka (NpuHTepbl, CKaHepsbl,
KCEPOKC).

7-Zip CBobonHasa nuueHsnsa, Adobe
Reader DC CBoboaHasa nuueHs3ns,
Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1 MSO
02260-018-0000106-48095, AHTUBMPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401
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