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PABOYASA NMPOrPAMMA

no aucunnianHe b1.0.11 MaTtemaTuka

Mo HanpaBJIEHUIO NOAFOTOBKM 38.03.07 ToBapoBeneHune
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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 38.03.07 ToBapoBeaeHme

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT, oou., KaHA4. ned. HaykK MoanncaHo npocton 30 Yyako EneHa bopucoBHa
29.08.2023
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

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

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

30.08.2023 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
30.08.2023
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
31.08.2023 MoanucaHo npocton 3l Ta3oBa 3apeTa TanbbueBHa
31.08.2023
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHue noupasueneHMﬂ)
31.08.2023 MoanncaHo npocTton 30 N. 5. bepbepbsaH
31.08.2023
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenb M3y4yeHUs Kypca - BOCNUTaHME OOCTATOYHO BbICOKOM MaTeMATUYECKOW KyJbTypbl,
NMPUBUTUA HABLIKOB COBPEMEHHbIX BWOOB MaTEMATUYECKOrO MbILJIEHWS, Pa3BUTUS HaBbIKOB
NCNOJIb30BaHMA MaTeMAaTUYECKNX METOOO0B U OCHOB MaTeMaTU4YECKOro MOAe/IMPOBaHNsS B TOProBo-
TEXHOJIOrMYEeCKNX npoLeccax.

3apadyamMm KypCa ABNAKTCA:

- MOKa3aTb CYWHOCTb HAay4YHOro noaxoAa, cneunpuky MaTeMaTUKKU, ee posib B Pa3BUTUN
APYrux Hayk;

- cchopMUpOBaTb Y CTYOEHTOB MOHMMaHUE HeobX0OAMMOCTN MaTeEMaTUYECKOW NOAFOTOBKM B
obuwen nogrotoske 6bakanaspa;

- PacCKpbITb B3aMMOCBA3b MaTeMaTU4YeCKUXx MOHATUN; Hay4YUTb CTyOeHTOB npmemMmam
nccnenoBaHMa N pelleHna, MaTeMaTu4eckun (pOpMaJ'II/BOBaHHbIX 3ajav,

- NMPMUBUTb HaBblKN NCMNOJIb30BaHNA MaTeMaTUYE€CKNX METOAOB U MoZenen Ans onucaHus
3KOHOMUYECKNX npoLeccos, BblpaﬁoTaTb yMeHne aHaJm3npoBaTb TnMOJlyHeHHble pe3yJibTaThl,
NMPUBUTb HaBbIKA caMoCTosATeNIbHOWN pa6OTbI.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucumnnnHa «MaTemaTuka» BXoAMT B 0a30Byl 4acTb 6JI0Ka AUCUMMIMH MNOAMOTOBKU
H6akanaBpa Mo HanpasneHuo «ToBapoBeaeHME».

Jlorndyeckasa n coaepxxxaTeJsibHO-MeToan4yeCkKkada B3aMMOCBA3b C ApyrnMMn gucuunninHamMmm m
yactamum Ol BblparkaeTcs B CieAyOLEeM.

OncumnnmnHe «MaTemaTuka» npeglecTesyeT obliemMaTeMaTUyeckas NMoAroToBka B ob6bEme
cpegHen obuieobpaszoBaTeNIbHON LLKOJbI UM KOJIIEdXKa.

B pe3ynbTaTe 0CBOEHUA NpeallecTByrOWnNX oUCUNNIINH CTYAEHT OOJIDKEH:

3HAaTb: OCHOBHbIE MOHATUA N MEeTOObl 3J'IeMeHTapHOIZ MaTeMaTukKun, reoMmeTpun, anre6pb| n
Ha4aJl MaTeEMaTN4Ye€CKOIro aHaJin3a,

yMeTb: MNpoun3BOANTb OEeNCTBUSA C 4YUcaaMun; - UCMOJSIb30BaTb OCHOBHbIE anre6pa|/|L|eCK|/|e
TOXKOeCTBa And npe06pa3OBaH|/|;| anre6pa|/|-|eCKv|x Bblpa)KeHVII7I; - BbIMOJIHATb FreoMeTpunyeckme
NMOCTPOEHNA; OOKa3biBaTb MaTeMaTn4eCKmne yTBepxageHun4,

BNlaaeTb: npmnemMmamm BbIYNCJ/IEHUA Ha KaJiIbKynaTope WHXeHepHOro Tuna, HaBblKkaMin
NCMNoJib30BaHNA MaTeMaTU4eCKnx crnpaBo4HMKOB.

OcBoeHMe [aHHOM AUCUMMNUHBL  Kak I'Ipe)J,LIJECTBy}OLLI,eIZ Heobxogumo npm wn3y4YeHmn
cnenyowmx ANCUNMNINH: CTaTUCTUKA, PU3NKa, PUSNKO-XUMUYECKMe MeToabl nCccrenoBaHusa n 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
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

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

DOopMbl KOHTpPONA Bupgbl 3aHATUN Utoro 3.e.
(konmyecTBo) Yyacos
3K 3a JNlek Mp cPn KPAT |KoHTpo CP
nb
Kypcl [Cem.1 1 34 34 0.25 39.75 108 3
Kypcl |[Cem.?2 1 17 34 0.35 44.65 84 180 5
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
®DopMbl KOHTpONA Bupabl 3aHATUM WUtoro 3.e.
(konuyecTBoO) yacos
3K 3a KoHTp Jlexk Mp KPAT | KoHTpoO CcP
nb
Kypcl |[Cem.1 1 6 8 0.25 3.75 90 108 8
Kypcl [Cem.2 1 1 6 8 0.35 8.65 157 180 8
06bemM ancumnavHbl 1 BuAbl yiebHom paboTbl Mo 04HO-3a04HON opme 0byyeHuns.
DOopMbl KOHTPONA Bupabl 3aHATUN Utoro 3.e.
(konmyecTBo) Yyacos
3K 3a JNlek Mp cPn KPAT |KoHTpo CP
nb
Kypcl [Cem.1 1 17 17 0.25 73.75 108 3
Kypcl |[Cem.?2 1 17 17 0.35 35.65 110 180 5

6/65




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 Posb MaTemMaTuKKM B Hayke. JInHenHasa anrebpa. 1-3 6 6 7,75
1 BekTopHas anrebpa 4-5 6 4 8
1 SNeMeHTbl aHaJINTNYECKON reoMeTpumn 6-8 6 6 8
1 BBefeHve B MaTeMaTUYeCKMA aHaan3 9-12 8 10 8
1 OunthdepeHumanbHoe ncHnc-neHmne QyHKLNIM ogHom 13-17 8 8 8
nepeMeHHown
1 MpomMexyTo4YHasa aTTecTayums. 17 0,25 3a4éTr
2 WHTerpanabHoOe ucyncneHue 1-4 4 8 18
2 PYHKLMN HECKOJIbKNX NEePEMEHHbIX 5-8 4 8 10
2 OCHOBHbIe NOHATUS N Teope-Mbl Teopuun 9-11 4 6 19
BEPOSATHOCTEN
2 Cny4anHble BeNYUHbI 12-14 3 6 19
2 OCHOBbI MaTEMaTUYECKON CTaTUCTUKN 15-17 2 6 18
2 MpomMexxyTo4yHasa aTTecTayums. 17 0,35 44,65 JK3aMeH
UTOrro: 51 68 0.25 0.35 44.65 [123.75

5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

CemMm Paspen pucumnnauHebl Bupbl yuebHoM paboThbl, BK/NlOYasA caMoCToATesIbHYI0 paboTy n
TPYyBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b
1 2 4 5 6 7 8 9 10 11
1 Ponb MaTemMaTuku B Hayke. JlInHenHas anrebpa. 2 15
1 BekTopHas anrebpa 2 2 15
1 DN1IeMeHTbl aHaJINTNYECKON reoMeTpumn 2 2 15
1 BBeneHne B MaTeMaTUYECKUN aHANN3 2 15
1 OunddepeHumanbHoe ncHncaeHne hyHKUMn 04HON NepeMeHHon 2 30
1 MpomMe)xyToYyHasa aTTecTayms. 0,25 3,75
2 WHTerpaabHOe ucyncneHue 2 31
2 DYHKLMN HECKONIbKMX NepeMeHHbIX 2 2 32
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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 OCHOBHble NMOHSATUSI N TEOPEMbI TEOPUM BEPOSITHOCTEN 2 2 31
2 Cny4arHble BeNYUHbI 2 31
2 OCHOBbI MaTEMaTUYECKON CTaTUCTUKN 2 32
2 MpomMexxyTo4yHasa aTTecTauums. 0,35 8,65
UTOrro: 12 16 0.6 12.4 247

5.3.CTpyKTypa ONCUUNINHbI A1 04HO-3a04HON hopMbl 0byveHus.

CemMm Paspen pucumnnauHebl Bupbl yuebHoM paboThbl, BK/lOYasA caMoOCToATesIbHYI0 paboTy n
TPYBAOEeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b

1 2 4 5 6 7 8 9 10 11
1 Ponb MaTemMaTuku B Hayke. JInHenHas anrebpa. 3 3 14,75
1 BekTopHas anrebpa 3 3 14,75
1 DNIEMEHTbI aHAJINTUYECKON reoMeTpumn 3 3 14,75
1 BBeneHne B MaTeMaTUYECKUN aHANN3 4 4 14,75
1 OunddepeHumanbHoe ncHncaeHne hyHKUMn 04HON NepeMeHHon 4 4 14,75
1 MpomMe)xyToYyHasa aTTecTayums. 0,25
2 WHTerpaabHOe ucyncneHue 4 4 22
2 DYHKLMN HECKONIbKMX NepeMeHHbIX 4 4 22
2 OCHOBHble NMOHATWS N TEOPEMbI TEOPUM BEPOSATHOCTEN 3 3 22
2 Cny4anHble BEINYUHbI 3 3 22
2 OCHOBbI MaTeMaTUYECKON CTAaTUCTUKMN 3 3 22
2 MpomMe)xyToYyHasa aTTecTayms. 0,35 35,65

UTOro: 34 34 0.25 0.35 35.65 |183.75
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5.4. Copep>xaHue pa3gesnoB gucumnauHbl (Moayna) «MaTtemaTtuka», obpasoBaTesibHble TEXHOJIOTUM

JIEKLIMOHHBIN KypC

NnHenHasn anrebpa

onpegeneHus. JinHenHble
onepaunn Hag MaTpulamu,
CBOWCTBA. YMHOXeHue
MaTpwuy, CBON-CTBa.
Onpepenutenn 2-ro un 3-ro
nopsiA-KoB, NX CBONCTBA.
MoHATMe M1HOpa U
anrebpanyeckoro
[OMoJIHeHNs onpege-
nnTtens. PasnoxeHue
onpegenuTens no
3/1eMeHTaM CTPOKU nnun
ctonbua. NoHa-Tne
onpenennuTens n-ro
nopsaka. OnpegeneHune
obpaTHOM MaTpuLbl.
BblyncneHune obpatHom
MaTpuubl. PaHr MaTpuubl.
BblyncneHme paHra
MaTpuLbl C MOMOLLbIO
MeToda OKanM-SoLWmnx
MUHOpPOB. CnCcTEeMbI
JNINHENHbIX anrebpanye-
CKUX YPaBHEHUN: OCHOBHbIE
onpegene-Hnsa. PopMyJibl
Kpamepa. MaTpuyHas
3anncb CUCTEMbI JINHENHbIX
ypaBHEHUN 1 pelueHne
CUCTEM JINHENHbIX YPaBHe-
HWUIA MaTPUYHbLIM COCO6OM.
Teopema KpoHekkepa-
Kanennu. PeweHue
CUCTEMbI JIMHENHbIX
ypaBHeHUi obuiero Bnaa.
OfHOpPOAHbIE CUCTEMBI
JINHENHbIX YPaBHEHWN.
dPyHOaMeHTaslbHas
CUCTEMbI peLle-Hui
OOHOPOAHON CNCTEMBI.
MoHATME n-MepHOro

CUCTEMHOIo 1
KPUTUYECKOr0 MblLLSIEHNS U
L0EMOHCTPUPOBaThb
rOTOBHOCTb K HEMY;-
nornyeckme opMbl 1
npoueaypsl,
L0EMOHCTPUPOBaTb
CcnocobHoOCTb K pedhnekcum
no nosoay cobCTBEHHON n
MbIC/IUTENbHOWN
0eATenbHOCTU. YMeTb:
apryMeHTUpOBaHHO
opMmpoBaTb cOBCTBEHHOE
CY>XOEHNE N OLLEHKY
MHpopMauun. BnapgeTs:
HaBblkaMu onpegeneHns
NMPaKTUYEeCKNX
rnocneacTBUN U3NTOXKEHHOIO
peleHns 3a8aun.

Cem HaumeHoBaHue TeMbl TpyAaoeMKocTb (Yachl) Copep>xaHue dopmMupyembie Pe3ynbTaTbhl OCBOEHMA Ob6pa3soBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 Ponb maTemaTukm B Hayke. |6 3 MaTpuubl: OCHOBHbIE YK-1.3; 3HaTb: 0cObeHHOCTH , Jlekuns-becepna
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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
JINHENHOr 0 BEKTOPHOI 0
npocTpaHcTea. [MoHATUe
JINHENHOM 3aBUCUMO-
CTWU/HE3aBUCUMOCTU
CUCTEMbl BEKTOPOB.
MoHsATME paHra CUCTeMbI
BEKTOpPOB. MNoHATne
JINHENHOro MPoCTpaHCTBa.
MpumMepbl IMHENHbIX
npocTpaHcTB. ba-3uc,
KoopAMHaTbl, Pa3MEPHOCTb.
NInHenHble
npeobpasoBaHusa nu-
HEeWMHbIX MPOCTPaHCTB
(nMHenHble one-paTophl).
MaTpuyHas 3anucb
JINHENHbIX ONepaTopoB.
DencTtBnsa Hag NNHENHbI-MU
onepaTopaMu n
COOTBETCTBYlOLME
DEeNCTBNA HaZ UX
MaTpuuamun. CobcTBEHHLIE
BEKTOpPbI U COB-CTBEHHbIE
3Ha4vyeHus. MoHATMe n - Mep-
HOro eBKJINA0BA
MPOCTPaHCTBA.
BekTopHas anrebpa 3 MoHATWe BekTOpa, ANIMHA YK-1.3; 3HaTb: ocobeHHOCTH , Nlekumns-becepa
BekTopa. PaBeHCTBO CUCTEMHOIO 1
BEKTOPOB. JINHENHbIE one- KPUTUYECKOrO MbILUJIEHNSA U
pauun Hag BeKTopaMu. L0EMOHCTPUPOBaTb
LHexkapTos 6a3uc. FOTOBHOCTb K HEMY;-
JInHenHble onepauunn Hapg norv4veckme popmsl 1
BEKTOpaMu, 3afaHHbIMUN npouenypsl,
KoopaunHaTamu. CkanspHoe L0EMOHCTPUPOBaTb
rnpovsBefeHne BEKTOPOB, cnocobHoOCTb K pednekcum
cBoncTBa. BekTopHoe no nosoay cobCTBEHHON n
rnpovsBefeHne BEKTOPOB, MbIC/IUTENbHOWN
ceoncTBa. CMewaHHoe DeATeNbHOCTU. YMEeTh:
npovn3BefeHne BEKTOPOB, apryMeHTUpOBaHHO
CBOWCTBA. GopmMmpoBaTb COBCTBEHHOE
CY>XOEHNE N OLLEHKY
WHpopMaunun. BnageTs:
HaBblKaMu ornpeaesieHns
MpakTU4YeCcKux
nocnencTBUA N3NI0XKEHHOIO
peLUeHNs 3agaun.
DNeMEHTbI aHaINTUYEeCKON 3 KoopauHaTbl Ha nnockocTn | YK-1.3; 3HaTb: 0cobeHHOoCTH , Nlekumns-becepa

reomeTpun

N B NMPOCTpPaHCTBE:

CcncrtemMHoro n
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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
aPPUHHbIE, AeKapTOBbI, KPUTNYECKOr0 MbILLNEHUSA N
nosisipHoble, L0EeMOHCTPUpPOBaTb
unnnHgpuyeckue. FOTOBHOCTb K HEMY;-

YpaBHeHMe NpsMOoN: C
Yrn0BbIM KO3 PULIMEHTOM,
obliee, B OTpe3Kax.
YpaBHEHMEe nyyka npsMbiX.
YpaBHeHne npsaMon,
npoxoasiuen yepes ase
OaHHble TOYKN. YIroN Mexay
OBYMS MPSAMbIMU, YC/IOBUSA
napannenbHoOCTU n
nepneHanKynspHOCTH.
OKpY>XXHOCTb:
onpepeneHue, KaHo-
HWYECKOoe ypaBHeHMneE 1
CBOWCTBA. DN-IUNC:
onpepenexHune,
KaHOHM4YeCcKoe ypaBHeHue n
cBoncTBa. N'mnepbona:
onpepeneHune,
KaHOHM4YeCcKoe ypaBHeHue n
concTea. Mapabona:
onpepeneHune,
KaHOHM4YeCKoe ypaBHeHue n
cBoncTBa. O6was Teopus
KPMBbIX 2-ro nopsaka.
MnockocTb: obuwiee
ypaBHeHUe, NoHATHNe
HOpPMaJ/lbHOIrO BEKTOpa.
YacTHble cnydamn
pacrnonoXXeHuns NA0CKOCTHU
B KOOPANHATHOM
npocTpaHcTBe. Yron mexay
NJI0OCKOCTSMU, YCJ1I0BMSA
napannenbHoOCTU n
neprneHaAnKYsSpHOCTY ABYX
nnockocTten. Mpsamasn B
NPOCTPaHCTBE: MOHATUE
HanpasAfALLEro BeKkTopa,
KaHOHMNYeCKoe ypaBHeHune
npsimon, obuiee ypaBHeHue,
napameTpuyeckoe
ypaBHeHue. B3anmMHoe
pacnonoxeHwne AByx
NPAMbIX B MPOCTPAHCTBE.
Yron mexay npsiMbiMu.
B3anMHoe pacnonoxeHue

nornyeckme opMbl 1
npoueaypsl,
L0EMOHCTPUPOBaTb
CcnocobHoOCTb K pedhnekcum
no nosoay cobCcTBEHHON n
MbIC/IUTENbHOWN
0eATenbHOCTU. YMeTb:
apryMeHTUpOBaHHO
opMmpoBaTb cOBCTBEHHOE
CY>XOEHNE N OLLEHKY
MHpopMauun. BnapgeTs:
HaBblkaMu onpegeneHns
NMPaKTUYEeCKNX
rnocneacTBUN U3NTOXKEHHOIO
pelweHns 3agayn.
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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
NMPSAMON 1 NJOCKOCTWU. Yron
MeXAy NpsaMon n
MJIOCKOCTbI0. YC10BUA
rnapannesnbHOCTU 1
nepreHanKynsapHoCTn
NPsSIMOA N NNOCKOCTW.
0630p NoBEpPXHOCTEN 2-r0
rnopsiaka.
BeeneHne B 4 MHo>xecTBa (OCHOBHble YK-1.3; 3HaTb: ocobeHHOCTH , Nlekumns-becepa
MaTeMaTU4eCKMA aHan3 noHATUS). Onepaunn Hapg CUCTEMHOIO 1
MHO>XecTBamu. [lekapToBoe KPUTUYECKOrO MbILUJIEHNSA U
rnpovssefeHne BEKTOPOB. 0EeMOHCTpUpoOBaTb
Yucnosas FOTOBHOCTb K HEMY;-
rnocsiefoBaTeNIbHOCTD. norun4eckme hopmbl 1
beckoHeyHo 6onbluve n npoueaypsl,
6eckoHeYHO Manble L0EMOHCTPUPOBaTb
rnocsiefoBaTeNbHOCTMU. cnocobHoOCTb K pecnekcum
Mpepnen yncnoson no nosoay cobCTBEHHON n
rnocrenoBaTeNbHOCTMU. MbIC/IUTENbHOWN
MpenencHbIN Nepexon B LeATeNbHOCTU. YMEeTb:
HepaBeHCTBax. apryMeHTUpoBaHHO
MOHOTOHHbIE GopmMmpoBaTb COBCTBEHHOE
rnocsiefoBaTeNbHOCTMU. CY>XOEHNE N OLLEHKY
MoHATue hyHKUNN. WHpopMaunun. BnapeTs:
Cnocobbl 3apaHuns HaBblKaMu ornpeaesieHns
PyHKUMN. OCHOBHbIE MpakTU4YeCcKux
XapaKTePUCTUKN hyHKL WA, nocnencTBUA N3NI0XKEHHOIO
Mpenen dyHKUMM B TOYKeE. peLueHns 3agadn.
OOHOCTOPOHHME Npeaensl.
Mpenen dyHKUMN NpK .
OCHOBHble TeOpeMbI 0
npepenax. 3ameyaTesibHble
npegesnbl. HenpepbIBHOCTb
QYHKLNN B TOYKeE.
OCHOBHble TeopeMbl 0
HenpepbIBHbIX PYHKLMAX.
CBoncTBa hyHKLMA,
HenpepbIBHbIX Ha OTPE3Ke.
Knaccungukaumsa Tovyek
pa3pbiBa PYHKLMN.
OuddepeHunansHoe 4 3afayu, npuBoasLLme K YK-1.3; 3HaTb: 0cOBeHHOCTH , Jlekuns-becepna

ncyncneHne QyHKLnn
0L HO NepeMeHHon

NOHATUIO NMPON3BOAHON.
OnpepeneHve
npousBoAHON, eé
reoMeTpuyecKkun n
MexXaHNYeCKUN CMbIC]I.
OCHOBHble nNpaBuaa
onddepeHumpoBaHums.

CUCTEMHOIO U
KPUTUYECKOrO MbILLNEHUS 1
[eMOHCTPUPOBaTh
FOTOBHOCTb K HEMY;-
Jiornyeckue opmbl n
npouenypsl,
LEeMOHCTPUPOBaTh
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
Mpon3BoAHas C/IOXKHON 1 CcnocobHoOCTb K pedhnekcum
obpaTHON PYHKLMIA. no nosoay cobCTBEHHON 1
Tabnvua NPon3BOAHbIX. MbIC/INTENbHON
MoHATue anddepeHymana DeATeNbHOCTN. YMETb:
PyHKLUWN, ero apryMeHTUpoBaHHO
reoMeTpu4ecKuin CMbIC/I. opMmpoBaTb COBCTBEHHOE
OCHOBHble TeopeMbl CY>XOEHNE N OLLEHKY
AonddepeHunanbHOro WHdopmMaunn. BnageTs:
ncyuncneHus. MNpasuno Jlonu- HaBblKaMu ornpeaesneHns
Tans. PackpbiTne NMpPakTU4YeCcKnx
HeonpenesieHHOCTeNn. rnocnencTBUN U3NOXKEHHOIO
WNHTepBasibl MOHOTOHHOCTWN, pelleHns 3agadn.
aJIfOPUTM NX OTbICKAHWA.
IKCTPEMYM (PyHKLMN.
Hanbonbliee n
HauMeHbllee 3Ha4YeHuns
PYHKLNN, HENPEPLIBHON Ha
oTpe3Ke. BoinyknocTb
rpaumka PyHKLUUN, TOHKHN
nepernba. ACAUMNTOTbI
rpacgmka pyHkumnm. Obwas
cxeMa uccnenoBaHums
MYHKLUN 1 NOCTPOEeHNA eé
rpaduka.
MHTerpanbHoOe ucyncnerHve (4 4 [MoHATWe HeonpepeneHHoro | YK-1.3; 3HaTb: 0COBEHHOCTKN , Nekuuns-becena

MHTe-rpana. CeoncTBa
HeonpeneneHHoro nuH-
Terpana. Tabnuua
OCHOBHbIX Heorpe-
LeNIeHHbIX UHTerpasos.
OCHOBHblEe Me-TOoAbl
WHTErpupoBaHns.
WNHTerpmnposa-Hune
paunoHaNbHbIX (YHKLUA.
OnpepeneHHbI nHTErpan
Kak npe-gen MHTerpanbHom
CyMMbl. OCHOBHbIe
CBOMCTBa onpenesieHHoro
nHTerpana. OueHkn
nHTerpanos. ®opmyna cpen
Hero 3HaveHus. WHTerpan c
nepeMeH-HbIM BEPXHUM
npepenom. dopmyna
HbloToHa-JlenbHuLa.
3aMeHa nepeMeHHon 1
hopMyJia MHTErpmupoBaHus
no YacTaM B onpefesieHHOM
nHTerpane.

CUCTEMHOIO 1
KPUTUYECKOro MbILWJIEHUS U
L0EMOHCTPUPOBaTb
FOTOBHOCTb K HEMY;-
noruvyeckme opmbl 1
npouenypsl,
L0EMOHCTPUPOBaThb
CcnNocobHOCTb K pecnekcum
rno noBogy CobCTBEHHONM U
MbICIUTEJIbHON
0eAaTenbHOCTN. YMeTb:
apryMeHTuUpoBaHHO
thopmMupoBaTb COBCTBEHHOE
Cy>AeHne N OLeHKY
MHGpopMauun. BnapgeTsb:
HaBblKaMu ornpeaesieHns
npakTU4ecKnx
rnocnencTBUN N3NOXKEHHOIO
peLueHuns 3agadn.
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
[eomeTpunyeckume
MPUIOXeHUA
onpeneneHHoro
MHTerpana
Mpunbav>xeHHble
BblYUCNEHNSA
onpeneneHHbIX
MHTerpanos. NIHTerpan c
6eckoHeYHbIMY Npegenamun
VHTEerpnpoBaHuA.
WHTerpan ot pa3pbiBHOMN
PYHKLNN.
DYHKLUN HECKONbKMX 4 DYHKLMN OBYX YK-1.3; 3HaTb: ocobeHHOCTH , Nlekumns-becena
rnepeMeHHbIX rnepeMeHHbIX (OCHOBHbIE CUCTEMHOro n
noHsaTKS). FleomMeTpuyeckoe KPUTUYECKOro MbILJIEHUS U
n3obpakeHne yHKLMN L0EeMOHCTPUpPOBaTb
LBYX rnepeMeHHbIX. Mpenen FOTOBHOCTb K HEMY;-
PyHKLUUN OBYX noruvyeckme opmbl 1
rnepeMeHHbIX. npouenypsbl,
HenpepbIBHOCTb PyHKLUUN LEMOHCTPUPOBATb
OBYX NepeMeHHbIX. CcnNocobHOCTb K pediekcum
YacTHble Npou3BOAHbIE rno noBoay CobCTBEHHOM n
rnepBoro nopsigka. YacTHble MbIC/TUTENbHOWN
MPOU3BOAHbIE BbICLUNX nesATeNbHOCTU. YMeTb
nopsiAKOB. apryMmeHTMpoOBaHHO
OunhdepeHUnpyeMoCTb 1 thopMmpoBaTb COBCTBEHHOE
NoJHbIN AnddepeHuman Cy>AeHne N OLUeHKY
QyHKUMKN. NpuMeHeHne WHdopmMaunn. BnageTs:
rnosHoro anddepeHumnana HaBblKaMu onpeneneHns
K NPUBAMIKEHHbBIM npakTU4ecKnx
BbIYNCIEHUAM. rnocnencTBUN N3NT0OXKEHHOIO
[Mpon3ssogHasa no pewleHns 3aja4n.
HanpasfieHuto. FpagneHT.
KacaTenbHas nioCKOCTb U
HOpMaJib K MOBEPXHOCTN
IKCTpeMyM YHKLUN OBYX
rnepeMeHHbIX. Hanbonbuwee
M HaUMeHbLLee 3Ha4YeHuns
(YHKLNN B 3aMKHYTON
obnacTun. AMnupnyeckne
dopmysnibl. MeTon
HauMeHbLINX KBaApaTOB.
OCHOBHbIE NOHATUA N 3 MpegmeT Teopun YK-1.4; 3HaTb: OCHOBHbIE TepMUHLI |, Jlekuunsa-becena

TeopeMbl Teopun
BEPOSATHOCTEN

BeposTHocTen. Bnab
CNy4YalHbIX COBbITUNA.
Knaccmnyeckoe
onpeneneHue
BeposATHOCTU. CBONCTBa

1 6a30Bbl€ 3/IEMEHTHI,
MeTOobl UCCNeN0BaHNI B
cucTeme coumasibHo-
rYMaHUTaApHOM 3HaHMs.
YMeTb: KpUTUYeckun
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
BEPOSATHOCTU. DJIEMEHTI oueHMBaTb MHMOPMaLMIo,
KOMBMHaTOPUKMN. HE3aBMCMMO OT NCTOYHUKA,
[eomeTpuyeckas CaMOCTOSATEsIbHO
BEPOSATHOCTb. npuobpeTtaTb 1
OTHOCMTeNbHas YacToTa. CMCTEMaTN3NPOBaTb
CBOWCTBO YCTONYMBOCTM 3HaHWA,
OTHOCUTEJIbHOW 4acTo-Thbl. apryMeHTuUpoBaHHO
CyMMa ABYX COObITUIA. OTCTamBaTb CBOK TOYKY
TeopeMa cnoxeHus 3peHusn. BnageTs:
BEPOSATHOCTEN KOHKPETHOW MeTOA0JIOrnen
HECOBMECTHbIX COObITUN. 1 6a30BbIMU MEeTOAAMMU
Mpon3seneHune cobbiTuii, couunanbHO-ryMaHnTapHbIX
yC/IOBHasA BEPOATHOCTb. ONCUNNIINH,
TeopeMa yMHOXXeHUA ons MO3BOJIAOLWMMMN
3aBUCUMbIX COBbITUA. OCYyLLeCTBNATb pelleHne
He3aBucumble cobbiTus. LUIMPOKOIo Kiacca C 3a4ay H
TeopeMa yMHOXXeHUA ons ay4HO-NCCenoBaTeNbCKOro
He3aBUCUMbIX COBbITUIA. M NpUKIagHOro xapakrepa.
dopmyna NoaHoOn
BEpPOATHOCTU. DOPMY bl
baneca. ®opmyna
BepHynnn. Hanbonee
BEPOSATHOE YMCJIO yCre-XO0B.
JNlokanbHasa n
VMHTerpanbHasa Teo-peMbl
MyaBpa-Jlannaca. ®opmyna
MyaccoHa
CnyYalHble BEINYNHbI 3 Buabl cnyvyanHbix BennyuH. |YK-1.4; 3HaTb: OCHOBHbIE TepMUHbI |, Jlekunsa-becena

3aKoH pacnpeneneHus
BEPOSATHOCTEN AUCKPETHOWN
CJ/ly4aHOW BEJINYMHDI.
MHOroyrosbHmuK
pacnpeneneHus.
BuHoMunanbHoe
pacnpeneneHuve,
pacnpegeneHue MNyaccoHa
OUCKPETHBIX CNyYalHbIX
BeNNYuH. MNMpocTenwmnn
noTok cobbiTui. Onepaunn
Haj ciyYarHbIMUN
cobbITnsMMN.
MaTemaTuyeckoe
oXXugaHue oUCKPeTHOMN
CJ/Tly4aHOW BEJINYMHBbI.
CsoncTBa
MaTeMaTU4yeckoro
oxunaaHua. ncnepcus
OVUCKPETHOWN Cny4vyan-Hom

1 6a30Bble 3JIeMEHTbI,
MeToAbl NCC/Ief0BaHNA B
cucTeme coumanbHo-
ryYMaHUTapHOM 3HaHUS.
YMeTb: KpUTuyeckun
oueHunBaTb MHMOpPMaUKLo,
HEe3aBMCUMO OT UCTOYHUKA,
CaMoCTOATENIbHO
nprnobpeTtaTb 1
cMcTeMaTmsnpoBaTb
3HaHUS,
apryMeHTUpOBaHHO
OTCTaMBaTb CBOKO TOYKY
3peHusn. BnageTs:
KOHKPETHOW MeTOA0JIOrnen
1 6a30BbIMY METOAAMMU
coumanbHO-ryMaHUTapHbIX
ONCUUMINH,
Mo3BOJISIOLLNMN
OCYLLLEeCTBNATb peLleHne
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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

BeNnYnHbl. CBOMCTBA
oncnepcun. CpegHee
KBagpaTmyeckoe
OTKJIOHEHMEe. OYHKUNA
pacnpegeneHns
BEPOSATHOCTEN ClyHaliHON
BeJINYUHbI, €€ CBONCTBA.
[MnoTHOCTbL pacnpeneneHnsa
BEPOSATHOCTEN
HeMnpepbIBHOW CyYalHON
BEJINYUHBI, €€ CBOWCTBA.
Yucnosble XxapaKTepuCcTUKN
HenpepbIBHbIX CNy4YanHbIX
BEJINYUH. 3aKOH
pPaBHOMEPHOr o
pacnpegeneHus. PyHKUUSA
pacnpeneneHus,
MaTeMaTuyeckoe
oXupaHue, aucnepcums
paBHOMEpPHO -
pacnpenenéHHom
CJ/ly4aHOW BEJINYMHDbI.
HopmanbHoe
pacnpeneneHue,
BEPOSATHOCTb NonagaHus
HOpMaJbHO
pacnpegeneHHomn
C/ly4aHOW BEJINYMHbI B
WHTepBaJl. BeldyncneHve
BEPOATHOCTUN 3a4aHHOIro
OTKJIOHEHWS HOPMaJIbHO
pacnpegeneHHon CB.
MpaBnao Tpéx curm.
AcMMMeTpua 1 3Kcuecc.
Moka3aTesnbHoOEe
pacnpeneneHune
BeposiTHOCTbL NonagaHns B
WHTepBaJ NoKa3saTesibHO
pacnpeneneHHomn
CJTly4aMHOW BEJINYMHDbI.

LLNPOKOIro KsaccCa C 3aga4qy H
ay4HoO-uccnegosaTtesibCKOro
N NpukKnanoHoOro XxapakTrtepa.

OCHOBbI MaTeMaTU4YeCcKon
CTaTUCTUKN

MpeomeT MaTeMaTuyeckon
CTaTUCTUKW. [eHepanbHas
1 BbIbOpOYHas co-
BOKYMHOCTM
BapunaunoHHble pagbl.
AMnupnyeckasa pyHKUNsS
pacrnpeneneHvs n ee
cBoncTea. pacnyeckoe

YK-1.5;

3HaTb: norn4yeckmne Hopmb
n npouenypsl,
crnocobcTBytowme
pednekcmu no nosony
cobcTBEHHON 1
MbIC/IUTE/IbHON
nesaTenbHOCTU. YMeTb
apryMeHTUpoBaHHO

, 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

n3obpa>keHune
BapUaLIMOHHbIX PSO0B.
Yucnosble XxapaKTepuCTUKN
BapUaLMOHHbIX PSOO0B:
cpepHAa apudmeTmnyeckas,
MoJa U MeanaHa,
oucnepcus, cpenHee
KBagpaTmyeckoe
OTKJIOHEHMe, KO3(hhuumneHT
Bapuauumn, HavanbHble 1
LLeHTpa/ibHble MOMEHTHI,
acMMMeTpus N aKcuecc.
Bbi6opoYHbIN MeToL,.
Obwue cBeneHns o
BbIbOpOYHOM MeToze.
OwmnbKkn BbIBOPOYHOro
HabnoaeHus. MoHATHe
OLEHKN NapaMeTpoB
pacnpegeneHus. MeToabl
NoJy4eHNs OLLEHOK.
MoHsATME NHTEepPBaNbHOIoO
OLLeHUBaHUSA NapaMeTpPoB.
LoBepuTesnbHbIA NH-TepBan
OS5 OLEeHKN
MaTeMaTU4eckKoro
0XXUAaHnsa HoOpMabHOro
pacnpegeneHns npu
n3BecTHOM . MNpoBepka
CTaTUCTUYECKMX rMnoTes.
Kputepuin K. MupcoHa.
PerpeccnoHHbIn aHanms.
OncnepCcuoHHbIN aHanns.

thopMmpoBaTb COBCTBEHHOE
Cy>XXOEHNe N OLLeHKY
WHpopMaunun. BnageTs:
HaBblkaMW onpeaeneHns
NpPakKTUYECKMX
NoCNeAcTBUINA N3JI0XKEHHOIO
peleHns 3a4a4n.

NTOrO:

51

12

34
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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

[encTema Hag MaTpuuamMun: IMHENHble onepaunn, yMHOXeHMe. BbluncieHme
onpegenutenein.BoliuncneHne obpaTHOM MaTpuLbl. BelincaeHne paHra MaTpuvLbl C MOMOLLbIO
MeToa OKaNMASALWMNX MAHOPOB. PelleHne cMcTeM JINHENHbIX YPaBHEHUI C MOMOLLbIO
opmyn Kpamepa. PelLeHrne CUCTEM JIMHENHBLIX YPaBHEHUA MaTPUYHbIM COCoboM.
WccnepoBaHne cucTeMbl IMHENHbIX YpaBHeHUN obLuiero BMaa Ha COBMECTHOCTb U peLleHne
COBMECTHbIX cucTem obuiero Buaa. HaxoxaeHne pyHOaMeHTaIbHOM CUCTEMbI peLLeHnn
OOHOPOAHON CUCTEMBI.

6

3

BekTopHas anrebpa

JInHeHble onepaunn Hag BeKTopaMu. PasnoxxeHre BeKTOpoB no 6a3ucy. JIMHelHble
onepauun Hal BEKTOpaMu, 3afaHHbIMU KoopanMHaTaMu. CKanspHoe nponsseneHme
BEKTOPOB, NMPWUJIOXKEHNS: paboTa Cubl, Yrosl Mexay BekTopaMu. BekTopHoe npousseneHne
BEKTOPOB, NMPWJIOXKEHWS: NJoLWakb napasaienorpamMma, MOMEHT CUJibl. CMellaHHoe
npov3BefeHne BEKTOPOB, NPUIoXKEHNs: 06beM napaaienenvneaa.

SneMeHTbl aHaIMTUYECKON reoMeTpun

YpaBHeHMe NpsiMON: C YrioBbIM Ko3dduuneHToM, obLiee, B oTpeskax. Yron Mexay AByMS
NPAMbIMW, YCI0BUSA NapaiesbHOCTN U NepneHAnKynapHOCTU.M10CKOCTb: 0blee
ypaBHEHME, MOHATUE HOPMaJIbHOrO BEKTOpPa. Yrosa Mexay nJoCKOCTAMU, YC10BUSA
rnapannesnbHOCTN 1 NepreHAnKyIapHOCTM ABYX NockocTen.llpamasn B NpoCcTpaHCTBe:
MOHATME HanpaBASAOLLEro BeKTopa, KaHOHNYeCKoe ypaBHeHMe npsiMon, obliee ypaBHeHune,
napameTpuyeckoe ypaBHeHune. B3anMHoe pacnosioXeHne AByX NPsMbIX B MPOCTPaHCTBE.
Yron mexay npsiMbiMn. B3anMHoe pacnosioXeHne rnpsiMon 1 nNaoCKoCTU. Yron Mmexay
MPSAMON 1 NJOCKOCThIO.

BBeneHne B MaTEMaTUYECKUI aHaNN3

Onepauun Hag MHOXecTBaMn. [lekapToBoe rnpoussefeHne BeKTopoB. Yuciosas
nocnenoBaTesibHOCTb. Npeaen Yncnoson nocnenosatesnbHOCTU.Mpeaen MyHKUnN.
3ameyaTenbHble npedensbl. PackpbiTve HeonpedeneHHoCcTen.HenpepbIBHOCTb YHKLUM B
To4Yke. Knaccngpukaumsa Todek paspbiBa QYHKLNN.

10

OunddepeHunanbHoe ncHncneHne QyHKLnm
04HOW NepeMeHHomn

OCHOBHble NpaBuia andgepeHuUnpoBaHns. NponsBoaHas CNOXKHOM N 06paTHOM DYHKLNA.
MNoHsATMe gnddepeHumnana pyHKLMN, €ro reoMmeTpuyecknin cmoici. NMpumeHeHune MpaBuio
JNonuTansa. PackpbiTve HeonpeneneHHocTen.IHTepBaabl MOHOTOHHOCTM, aJropuTM nX
OTbICKaHWSA. IKCTPeMyM (hyHKLUUN. HanbonbLuee N HanMeHbLUee 3Ha4YeHUsa QyHKLUK,
HernpepbIBHOW Ha oTpe3Ke. BeinyknocTb rpadunka yHKUUM, To4KM nepernba.ACMMATOThI
rpaduka gyHkumm. Obuwasa cxeMma nccaenoBaHnsa PyHKLUM U MOCTPOEHMS e€ rpadumka.

WNHTerpanbHoe ncyucneHue

HeonpepeneHHbln nHTerpan. OCHOBHblIE MeTOAbl MHTErpnpoBaHus. OnpeaeneHHbIn
nHTerpan. Popmyna HetoToHa-JlenbHuua. 3amMeHa NnepeMeHHON N hopMyia UHTErpUPoOBaHNS
Mo 4acTaM B onpefeneHHOM nHTerpane.leoMeTpuyeckmue NpuIoKeHnsa onpenesieHHoro
nHTerpana.VHTerpan c 6eckoHeYHbIMU NpeaenamMmmn MHTerpupoBaHus. HTerpan ot
pa3pbIBHOM hYHKLUWN.

oyHKLI,I/IVI HECKOJIbKNX nepemMeHHbIX

OYHKUNN ABYX NepeMeHHbIX (OCHOBHbIE MOHATUA). MNpenen hyHKUMN ABYX NepeMeH-HbIX.
HenpepbIBHOCTb YHKLUNW OBYX NepeMeHHbIX.HaCcTHble NpoM3BOAHbIE NepBOro nopsgka.
YacTHble NPOn3BOAHbIE BbICLLINX NOPAAKOB. MonHbI guddepeHunan hyHkumn. NMpuMmeHeHne
nonHoro aunddepeHumana K NpubAMKeHHbIM Bbl4NCIeHUAM. Npon3BoaHas No HanpaBeHMIO.
paaneHT. KacaTeslbHas NAOCKOCTb U HOPMaJsib K MOBEPXHOCTU. DKCTPEMYM PYHKLUN OBYX
nepemMeHHbIX. Hanbonbluee n HavMMeHbLLee 3Ha4YeHN MYHKLUN B 3aMKHYTON
obnactn.omMmnupmnyeckne popmynbl. MeTos HaMMeHbLINX KBaAPaTOB.

OCHOBHbIE MOHATUSA U TEOPEMbI TEOPUU
BeposATHOCTeN

Knaccmnyeckoe onpepeneHne BepoaTHOCTU. CBONCTBA BEPOATHOCTU. DNIEMEHTHI
KOMBMHaTopukun. NeomeTpuyeckas BepoaTHOCTb.CyMMa ABYX COBbITMIA. TeopeMa CNoXKeHns
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Cem

Ne paspena pUCUUNUHDbI

HauMmeHoBaHue npakTudieckKkux 3aHATUMN

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

BEPOSATHOCTEN HECOBMECTHbIX COObITUI. Mpon3BeneHne cobbITUIA, YCIIOBHAs BEPOATHOCTD.
TeopeMa YMHOXXeHUs 4S5 3aBUCMMbIX CObbITMI. He3aBncuMble cobbiTus. Teopema
YMHOXXEHMNS 015 He3aBUCUMbIX COObITUIA. POpMyna NOSIHOM BEPOSATHOCTU. PopMy bl
baneca.®opmyna bepHynnu. Hanbonee BeposATHOE 4YMCN0 ycnexoB. JIokasibHas n
VHTerpasibHasa Teopembl MyaBpa-Jlansiaca. ®op-myna lyaccoHa.

CnyvalHble BENYMHbI

3aKOH pacrnpegfesieHnsa BepoATHOCTEN AUCKPETHOW Cay4YalHOW BeIMYMHbI. MHOrOyroibHMK
pacnpepeneHuns. bBuHoMnanbHoe pacnpenenerHue, pacnpegenerHuve NMyaccoHa ANCKPETHbIX
CNy4anHbIX BenYnH.MaTemMaTuyeckoe oXXmgaHmne ANCKPETHOW CyHalHON BEJINYNHBbI.
CBoOMCTBa MaTeMaTUYeCKoro oXxngaHuns. incnepcna AUCKpPeTHON CyHanHON BEINYNHBbI.
CsoncTBa aucnepcun. CpegHee KBagpaTuyeckoe oTkNoHeHue. OyHKLNSA pacnpeneneHms
BEPOATHOCTEN CAYy4anHOW BeNNYnHbI, €eé cBONCTBa. MNI0THOCTb pacnpeneneHus
BEPOATHOCTEN HENPEpPbLIBHOW C/lyYalHOW BENMNYMHbI, €€ CBONCTBa.Yncnosble
XapaKTepPUCTUKN HEMPEPbIBHbIX C/yYalHbIX BEIMYMH. 3aKOH PaBHOMEPHOro pacnpeneneHuns.
DyHKUMA pacnpefeneHns, MaTeMaTuyeckoe oxugaHve, oucnepcms paBHOMepHO-
pacnpenenéHHon cly4aHon Benn4nHbl. HopManbHoe pacnpeneneHune, BepoaTHOCTb
rnonagaHna HopMaJsibHO pacrnpeneseHHoN C/ly4alnHOW BeNNYMHbI B MHTepBan. BeluncneHune
BEPOATHOCTUN 3a[aHHOI0 OTKJIOHEHNA HOPMaJibHO pacrpenesieHHoN C/ly4anHoW BeNYNHBI.
MNoka3aTesb-HOe pacnpenenieHne. BepoATHOCTb NonagaHNs B MHTepBaJs NokKa3aTeslbHO
pacnpeneseHHoOn C/ly4aHOW BEJINYMHDbI.

OCHOBbI MAaTEMATUYECKON CTAaTUCTUKMN

BapuraunoHHble psaabl. IMnmMpuYeckas PyHKLNSA pacripenesieHnsa n ee CBONCTBA.
Ipacnyeckoe nzobparkeHne BapuaLNOHHbIX PAA0B.YNCN0BbIE XapaKTePUCTUNKN
BapuaLVMOHHbIX PALOB: CpefHAA apudmeTnyeckas, Mofa n MmeamnaHa, ANCNepcus, cpefHee
KBaZlpaTnyeckoe OTKJ/IOHEHNe, KO3(h(pLMeHT Bapuauum, HavyasibHble U LLeHTpajibHble
MOMEHTbI, aCUMMeTpPUA 1N skcuecc.lloHaThe MHTepBaJIbHOro OLEeHUBaHUA NapamMeTpoB.
[oBepuTenbHbI UHTEPBaJ 418 OLEHKN MAaTEMATUYECKOr0 OXKUAAHUS HOPMaJIbHOIr 0
pacnpeneneHuns npu n3BecTtHoM . NpoBepka cTaTucTn4ecknx runotes. Kputepunm K.
MupcoHa.

WUTOro:

68

16

34

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

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Hacax

CemMm Ne paspena pUCUUNIUHDBI HauMmeHoBaHue nabopaTopHbiX paboT Ob6beM B 4Yacax
(0] Je)] 390 03P0
1 2 3 4 5 6
UTOrro:
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5.7. MpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

KypcoBble NpoeKTbl y4ebHbIM NJaHOM He NpeayCcMOTpPEeHbI
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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 OpHopoaHble cucteMsbl. JInHenHaa Moaesnb 3aTpaTbl-BbiNycK. MpoAyKTUBHLIE Mogenn | 1 Hep 8 15 14
JleoHTbeBa. Mofenb MeXAyHapo4HOW TOProB/N.
1 BekTopHas anrebpa PelueHne TMNoBbIX 3a4au 3 Hep, 8 15 15
1 S/1eMEeHTbl aHAIMTUYECKON reoMeTpumn KpuBble BTOporo nopsiaka. [loBepxHoCT BTOPOro nopsiaka. 5-7 Hepf 8 15 15
1 BBepeHune B MaTeMaTU4YeCKNN aHann3 MprMeHeHne hyHKLUMIA B MpodecCcnoHanbHbixX 3agadax. NayTuHHbIe MoAenn pbiHKa. 8-12 8 15 15
lMpuMeHeHne npenenos. Hep
1 OnddepeHumanbHoe ncHncneHne pyHKLMn OunchdepeHumpoBaHne HesBHO 3afaHHOM DYyHKLUUK, andgepeHuLnpoBaHme 13-17 8 30 15
04HOW NepeMeHHoNn napamMeTpuyeckn 3afaHHon MYHKLUNK, Norapupmmyeckoe gnuddepeHumnpoBaHme. Hepn
MprNoXKeHns NPOVU3BOAHON B pa3/inyHbIX chepax AedaTesIbHOCTH.
2 WNHTerpanbHoe ucyucneHue NHTerpmnpoBaHmne TPUroHOMeTpU4eCKux pyHKLMn. MHTerpnpoBaHmne 1-4 Hepn 18 31 22
nppaumoHanbHbix pyHKUMn. O6 nHTerpanax, «HebepyLmnxca» B a1eMeHTapHbIX
dyHKUMAX. Micnonb3oBaHWe NOHATUA OnpenesieHHOro NHTerpasna B
rnpodeccnoHasibHbIX 3agadax.
2 OYHKLNN HECKOJIbKUX NMepeMeHHbIX IKCTPEMYM (PYHKLNN HECKOSIbKMX NePEMEHHbIX. YC/IOBHbIN 3KCTPEMYM. OyHKLNMN 5-8 Hep 10 32 22
HECKOJIbKMNX MepeMeHHbIX B MpUKAagHbIX 3agadax. Mpnbbiab 0T NpoM3BOACTBa
pa3HbIX BUAOB NpoAyKuumn. MakcuMmnsaums npnbbliv 0GHOPOAHOW NPOAYKLMN.
2 OCHOBHbIE MOHATUA N TeopeMbl Teopun PelueHune TMNoOBbIX 3a4a4 9-10 19 31 22
BEPOSATHOCTEN Hen
2 Cny4YalHble BEINYUHBI PelwweHne TnnosbIX 3adauy 11-13 19 31 22
Hepn
2 OCHOBbI MaTeMaTU4YeCKON CTaTUCTUKN PerpeccnoHHbIn aHann3. AnCnepCnoHHbIA aHanms. 14-17 18 32 22
Hep
NTOro: 124 247 184
5.9. KaneHpapHbin rpacduK BocnuTaTesibHOW paboTbl N0 AUCUMUNJIUHE
Moaynb HJaTa, MecTo nposeneHus Ha3sBaHue meponpuaTusa dopmMa nposeneHus OTBeTCTBEHHbIA JocTuxeHus
MeponpuaTUs obyualowmuxcsa
Mogaynb 3 YyebHo- MI'TY. 2023 rog. MNepBoe Posb MaTeMaTuKu B Hayke. [pynnoBas JNlekTop. YK-1.3; YK-1.4; YK-1.5;
nccnepoBaTesibckas u 3aHATUe. Ayamtopus no YK-1.1; YK-1.2;

Hay4HO-nccnegoBaTesibCKada
ANeAaATesIbHOCTb

pacnucaHuto. NMepBoMaickas
191.
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

Yysko, E.b. (Mankoncknin rocynapCTBEHHbIN
TEXHOJIOrNYeCKUI YHNBEPCUTET). Bbiclwiaa maTeMaTuka Ans
TexXHN4YeCKux By3o0B : y4ebHoe nocobue / E.b. Yysako ; [PIBOY
BMNO Mawkon. roc. TexHos. YH-T , Kad. BbICLU. MaTeEMaTUKK 1
cucTteM. aHanumsal. - Mankon : KyvepeHko B.O., 2018. - 262 c.
- bubnwnorp.: c. 262

http://lib.mkgtu.ru:8002/libdata.php?id=2100047764&DOK=0
7B8BI9&BASE=000530

MaTemaTunyecknn aHanui. Metogmnyeckne pekoMmeHgaumm rno
M3Yy4eHnIo OHManH-kypca / CocT. AémuHa T.U., LLieBsikoBa
O.M., Yysako E.B. - Marnkon: UM "Ky4epeHko B.O., 2023. - 58 c.

http://lib.mkgtu.ru:8002/libdata.php?id=00068362&DOK=0C
7028&BASE=000001

NnHenHasn anrebpa v aHaNUTUYEeCKas reoMeTpus.
MeToanyeckne pekoMmeHgaumMm No N3y4eHuto oHNanH-kypca /
CocT. bepaHokoB M.K., IémnHa T.U., KysbmeHko H.A.,
LLessikoBa O.1., XakoHoBa W.M. - Mankon: UMM "Ky4yepeHko
B.O., 2023. - 64 c.

http://lib.mkgtu.ru:8002/libdata.php?id=00068361&DOK=0C
702A&BASE=000001

MaTeMaTn4eCcKnn aHanuns : OHNaNH-KypC : IEKTOPUYM : CanT /
OemuHa T.U., WeBsakosa 0O.M1., Yysako E.b. - Maiikon, 2020. -
36 4acos. - URL:

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

NnHenHasa anrebpa n aHannTNYeCKaa reoMeTpuns : OHNaNH-
Kypc : nekTopuym : canTt / bepaHokos M.K., XakoHoBa .M.,
Ky3bmeHko H.A. - Mankon, 2020. - 36 4acos. - URL:

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

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcblsIKa

LLinnayes, B. C. Bbicluass MaTeMaTuKa : y4ebHuk / B. C.
LLinnayes. — MockBa : UHDPA-M, 2024. — 479 c. — (Bbicwee
obpa3zoBaHue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085943. - Pexxum
[OCTyna: No NoAnucke.

https://znanium.com/catalog/document?pid=2085943

Lnnayes, B. C. Boicluasg MmaTeMaTuKa [DNE€KTPOHHbIN
pecypc] : y4ebHuk / B. C. LLnnayes. - Mocksa : UH®PA-M,
2018. - 479 c. : nn. - (Bbicwee obpa3sosaHue: bakanaspuarT). -
3BC 3HaHuymMm. - URL:
http://znanium.com/catalog/document?pid=945790. - Pexxum
poctyna: no nognucke. - ISBN 9785160100722

https://znanium.com/catalog/document?pid=945790

LUnnayes, B.C. 3aga4yHuK no BbiCLLUE MaTeMaTUKe :
yyebHoe nocobue / B.C. LLinnayes. - Mocksa : UHO®PA-M,
2020. - 304 c. - 9bC 3HaHunym. - URL:
http://znanium.com/catalog/document?id=344429. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-010071-5. - ISBN
978-5-16-101831-6

https://znanium.com/catalog/document?id=344429

Dertapesa, O.M. MaTeMaTuka B NnpuMepax 1 3aja4vax :
YyebHoe nocobue / J1.H. XypbeHko, I.A. HnkoHoBa, O.M.
Dertapésa [u ap.] ; KazaHCKNI HauMOHaNbHbIN
nccnenoBaTeIbCKUN TEXHUYECKUN yHuBepcmuTeT um. A.H.
Tynonesa. - Mocksa : 000

https://znanium.com/catalog/document?id=327833

519.2(07) K 89 KymnxeBa, C.K. (Marikonckumn
rocyAapCTBEHHbIN TEXHONOMrMY4eCKnn yHnsepcmteT). OCHOBbI
Teopun BEPOSTHOCTEN N MaTeEMaTUYECKON CTaTUCTUKN :
y4yebHoe nocobune / C.K. Kymxkesa, J1.XK. ManangxsHy, O.11.
LLleBakoBa. - N34. 4-e, cTep. - Mankon : MarapuH O.I'., 2013.
- 136 c. - Mpwun.: c. 132-135. - 36 Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000029460. - Pexxum
pocTyna: peructpaunsa B SUOC. - bubnwnorp.: c. 136 (11
Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2000029460

517(075.8) K 93 Kypc BbiclLe MaTeMaTukn. B2 4. 4. 2 :
yyebHuk / M.K. begaHokoB [u ap.]. - Mankon : MarapuH O.T.,
2013.-279 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047918. - Pexxum
[oCTyna: Ans aBTOPU3NPOBaHHbIX Mosib3oBaTenen. - Mpwuin.:
c. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN

http://lib.mkgtu.ru:8002/libdata.php?id=2000047918&D0OK=0
36C34&BASE=000530

978-5-91692-191-5
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HasBaHue CcblsIKa

517(075.8) K 93 Kypc Bbicluen matemMaTkn. B2 4. 4. 1: http://lib.mkgtu.ru:8002/libdata.php?id=2000047917&DOK=0
yyebHuk / M.K. begaHokoB [u gp.]. - U34. 2-e, nucnp. n gon. - |36C33&BASE=000530

Mawkon : MarapuH O.'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000047917. - Pexxum
[oCTyna: Ana aBTOpPM3NPOBaHHbLIX NMosib3oBaTeNen. -
Bubnunorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHON paboThl 00yYaowmxcs n3 Yyncna
WHBaNA0B N NNL, C OFpaHUYEHHbLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenocTtaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OFrPaHUYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLWeHWAMUN 3peHuns:

B MevyaTHoM hopMe yBEeIMYEHHbIM LLUPUGTOM,
B popMe 3/1IeKTPOHHOr0 JOKYMEHTa,

e B (hopmMe ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

e B nevyaTHom opme,
e B (OPME SNEKTPOHHOIr0 JOKYMEHTA.

Ons nuy Cc HapyLweHWSMU OMOPHO-ABUraTeNbHOro anmnapaTa:
e B revyaTHOW chopme,

e B ()OpMe INEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe ayaunocpanna.
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7. ®OHA, OUEHO4YHbIX CPencTB AN NPoBeneHUs NPOMEe>XYTOYHOMU

aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

3Tanbl GOPMUPOBAHUA KOMNETEHLUHN

HauMeHoBaHue y4ebHbIx

(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

34 34 34 Ddursmka

1 1 1 Teopunsa MeHe[ XMeHTa

2 2 2 Teopwus rocyfapCTBEHHOro 1
MYHULMNaJIbHOr O
ynpasfieHuns

1 1 1 KoHuenuun coBpeMeHHoro
eCTeCcTBO3HaHMs

12 12 12 MaTemaTuka

1 1 1 dunocousa

8 9 9 MpeoannioMHas NpakTuka

6 6 6 TexHonornyeckas (MpoeKkTHo-
TexHOoJIornyeckas) npakTmka

4 4 4 O3HaKoMUTesIbHas NpakTuKa

2 2 2 Hay4Ho-uccnegoaTtenbcKas
paboTa (nonyyeHne
MepBUYHbLIX HaBbIKOB Hay4HO-
nccnenoBaTesibCkon paboThl)

7 8 8 Jlornctumka

7 8 8 MporHo3mpoBaHne TOBapHbIX
PbIHKOB

7 7 7 PeknamHasa aeaTesibHOCTb

4 5 5 MapKeTuHr

3 4 4 Xumuns

YK-1.2 HaxoAnT 1 KpUTUHECKU aHaNn3nMpyeT nHdopmMaLmo, HeobxoaAnMY A1 peLleHUs NocTaBAeHHOM 3a4a4un

8

9

9

MpeoannioMHas NpakTuka

6

6

6

TexHonorn4yeckas (I'IpoeKTHO-
TEeXHOJIorn4yeckas) NMpakKTukKa

O3HaKoMUTesIbHas NpakTuKa

4
2

4
2

4
2

Hay4Ho-nccnepoBaTenbckas
paboTa (nonyyeHne
NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTesibCkonm paboThl)

Jlornctumka

00|00

[ec][ee]

MporHo3mpoBaHve TOBapHbIX
PbIHKOB

PeknamMHas neatenbHOCTb

MapKeTuHr

L UINIE]

Dusmka

Teopus MeHeXMeHTa

w
NI—'LW#\I

w
NI—'_b-hU'I\I

w
NI—'_b-bU'I\I

Teopust rocysapCTBEHHOMO U
MYHMWLMNANbHOIO
yrnpasJjieHus

KoHuenumn coBpemMeHHoro
eCTeCTBO3HaHuA

12

12

12

MaTemaTuka

YK-1.3 PaCCManVIBaeT BO3MOXXHbI€ BapWaHThbI pelleHna 3ada4du, oueHnBaa NX 0OCTOUHCTBa

N HEeJOCTaTKU

2 2 2 Teopus rocyfapCTBEHHOro 1
MYHULUNaJIbHOr O
ynpaBfieHuns

1 1 1 Teopua MeHea XMeHTa

1 1 1 KoHuenuun coBpeMeHHoro
eCTeCTBO3HaHMS

12 12 12 MaTemaTuka

8 9 9 MpeoannioMHas NpakTuka

6 6 6 TexHonornyeckas (MpPoeKTHo-
TexHOoJIornyeckas) npakTmka

4 4 4 O3HakKoMUTesIbHas NpakTuKa

2 2 2 Hay4Ho-uccnegosaTtenbcKas

paboTa (nonyyeHne
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpaMMbl
NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)
7 8 8 Jloructuka
7 8 8 MporHo3mpoBaHne TOBapHbIX
PbIHKOB
7 7 7 PeknamMmHas neaTenbHOCTb
4 5 5 MapKeTuHr
3 4 4 Xnmuns
34 34 34 dusnka

YK-1.4 paMOTHO, JIOTUYHO, apryMeHTUpPOBaHHO hopMunpyeT COOCTBEHHbIE CY>XXOEHUNS N OLLeH

MHEHWI, UHTepNpeTaumnii, OLEHOK U T.4. B PACCY>XAEHUSX ApY

r'MX y4aCTHUKOB eATEJIbHOCTU

Kn. OTnmyaeT hakTbl OT

2

2

2

Teopus rocysapCTBEHHOMO U
MYHMWLMNANbHOIO
yrnpasJieHns

KoHuenumnn coBpemMeHHoro
€eCTeCTBO3HaHUA

MaTemaTunka

dunocopus

MpeponnaomMHas npakTuka

=
o oo|r|D

-
ook

=
ool

TexHonoru4yeckas (NPoeKTHo-
TexHoNornyeckas) npakTuKa

O3HaKoMUTEeIbHas NMpakKTukKa

N[>

N~

N[>

Hay4Ho-nccnepoBaTenbckas
paboTa (nmony4yeHne
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

PeknamMmHas neaTenbHOCTb

MapkeTuHr

Xnmuns

dusmka

w
N_bw-b\l

w
N_b-hU'l\l

w
N_b-hU'l\l

Teopusa MeHea XMeHTa

YK-1.5 OnpenensieT n oueHUBaeT NOCAeACTBMUS BO3MOXHbIX PELLEHUI 3a4a4u

8 9 9 MpenannioMHas NnpakTuKa

6 6 6 TexHonornyeckas (MpoeKkTHo-
TEeXHOJI0rn4yeckKasn) NnpakTuKka

4 4 4 O3HakoMUTeNbHaa NpakTukKa

2 2 2 Hay4Ho-nccneposaTtenbCcKas
paboTa (nonyyeHune
MepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

7 8 8 JlorncTtuka

7 8 8 MporHo3mpoBaHne ToBapHbIX
PbIHKOB

4 5 5 MapKeTuHr

34 34 34 dursuka

7 7 7 PeknamMHasa geaTesibHOCTb

2 2 2 Teopus MeHeaXMeHTa

1 1 1 Teopusa rocy4apCTBEHHOro n
MYHULMNNANIbHOr O
yrpasyieHuns

1 1 1 KoHuenuun coBpeMeHHoro
eCTeCTBO3HaHMs

1 1 1 dunococus

12 12 12 MaTemaTuka

7.2. OnucaHue nokKasaTesiel U KpuTepues OLEHUBaAHUA KOMMNETEHUUA Ha pa3J/iIMiHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKaJsbl OLLEeHUBaAHUA

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeynoBNeTBOPUT | yaoBneTsoputen XopoLuo OTJINYHO OLEHOYHOro
oCBOEHMA enbHOo bHO cpeacTBa

KOMMeTeHuUn
1 2 3 a4 5 6

YK-1: CnocobeH ocyLecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CMHTE3 MH(OPMaL MK, MPUMEHATb CUCTEMHBbIV Noaxon Ans
pelleHnst NoCTaBNEHHbIX 3a4a4

YK-1.1 AHanu3npyeT 3agady, Bblaenas ee 6a30Bble COCTABASIOWME, OCYLLECTBASET AEKOMNO3ULMIO 3a4a4m

3HaThb:
nornyeckune

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofepkalune

CdopmMupoBaHHble
cncTemMaTuyeckue

TecTsl,
KOHTpPOJIbHas
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HauMmeHoBaHue
pe3ynbTaTbl Hey[oBJIEeTBOPUT | yaoBseTBOpUTEn XopoLio OTJINYHO OLL,eHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMNeTeHuuu
1 2 3 4 5 6
dopMbl 1 oTAesbHble 3HaHuA paboTa, 3a4éT,
npoLenypsl, npobenbl 3HaHUA 3K3aMeH.
cnocobcTByOWME
pedekcun no
rnosoay

cobCcTBEHHOM 1
MbIC/INTENbHON

0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMm B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
COMoCTaBNEHNSA HaBbIKamMu HaBbIKOB npUMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
NCTOYHUKOB JonyckatTcs

nHpopmaumm ¢ npobensi

LleNblo BbISIBNEHUSA
X NpOTUBOpPEYNIA
1 NoOncKa
00CTOBEPHbIX
CYXKOEHUN.

YK-1: CnocobeH ocyLecTBASATb MONCK, KPUTUHECKUIA aHaNIn3 ”

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSTb CUCTEMHBLIA NOAX0A ONA

YK-1.2 HaxoauT n KpUTUYECKN aHan3npyeT nHdpopMaumo, HeobxoauMyo AN pelweHns NoCTaBJAeHHON 3a4a4um
3HaThb: ®parmeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe TecThl,

ocobeHHOCTMN 3HaHWA HO copepxxalune cncTeMaTuyeckme | KOHTpoJibHas

CUCTEMHOro 1 OoTAeNbHble 3HaHWA paboTa, 3a4éT,

KpUTUYECKoro npobenbl 3HaHUA 3K3aMeH.

MbILLIEHUA U

O0EeMOHCTpUpoBaTh

rOTOBHOCTb K
HeMy;- ornyeckme
hopMbIl 1
npouenypsl,
O0EMOHCTPUPOBaTh
CMocobHOCTb K
pediekcun no
rnosoay
cobcTBEHHOW 1”
MbICIUTEJIbHON

nesaTeNIbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
aHanM3npoBaTb JonyckawTcs yMeHus
NCTOYHUKN HebosnbLne

MHGpOopMaLnn ¢ ownbkKmn

TOYKU 3peHuns

BPEMEHHbIX U

NPOCTPAHCTBEHHDbI

X YCJIOBUN X

BO3HWKHOBEHUS.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BllafeHne e npuMeHeHue cucTemMaTU4YeCKOM |cuctemMmaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
npakTU4ecKnx HaBbIKOB HaBbIKOB
rnocnencTeun JonyckawTcs

MN3J10)KEHHOr 0 npobensl

peweHnsa 3aga4qn.

YK-1: CnocobeH ocyLecTBASATb MONCK, KPUTUHECKUIA aHa/In3 ”

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALUN, MPUMEHSATb CUCTEMHBLIA NOoAX0A ONA

YK-1.3 PaccMaTprBaeT BO3MOXXHble BapMaHTbl pelleHmns 3a4a41M, OueHNBas UX AOCTOUMHCTBA U HeJOCTaTKn

3HaTh: ®parmMeHTapHble HenonHble 3HaHua | CchopMupoBaHHble, | CHhOpMMPOBaHHBIE TecThl,
nornyeckune 3HaHWA HO copepxxalume cucTeMaTuyeckme | KOHTpOJibHas
dhopmMbl 1 OoTAeNbHble 3HaHWA paboTa, 3a4éT,
npouenypsl, npobensbl 3HaHUA 3K3aMeH.
cnocobcTBylOWME
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMMNeTeHUumn
1 2 3 4 5 6
pedekcun no
nosoay

cobCcTBEHHOM 1
MbIC/INTENbHON

0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CchopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
onpepeneHns HaBbIKamMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

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

YK-1.4 'paMOTHO, IOTMYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXXAEHUA U OLeHKN. OTnnYaeT akTbl OT
MHEHUN, MHTepnpeTaLunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH

3HaTb: OCHOBHbIE
TEePMUHbI 1
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHun B
cucTeme coumanbH
0-rYMaHUTapHOM
3HAHMS.

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
KPUTNYECKU JonyckawTcs yMeHus
oueHnBaTb Hebosnblne

MHGpOopMauuio, ownbkmn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 c1C

TemMaTu3npoBaTb

3HaHus,

apryMmeHTMpoBaHH

0 OTCTamBaTb CBOIO

TOYKY 3pEeHns.

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

bHO-F'YMaHUTaPHbIX npobensl

AUCLUMMIINH,
No3BoSAOLWMNMM
OCYLLECTBATh
pelueHune
LUMPOKOro KJjacca ¢
3a/1a4 Hay4Ho-MCcCn
€/l0BaTeNIbCKOro U
npuKaaaHoro
XapakTepa.

TecThl,
KOHTpO/IbHas
paboTa, 3a4éT,
3K3aMeH.

YK-1: CnocobeH ocyLecTBASATb MONCK, KPUTUHECKUIA aHaNIn3 ”

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATb CUCTEMHBIA NOoAX0A ANs

YK-1.5 OnpepenseTt

N OLUEHUBAET NoCcnencTBnad BO3MOXKHbIX peLIJeHI/II?I 3aga4yun

3HaTh:
nornyeckumne
hopMbl 1
npouenypsbl,
cnocobcTBylOWME
pediekcun no
rnoesoay
cobcTBEHHOW 1”

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

TecThl,
KOHTpPOJIbHas
paboTa, 3a4éT,
3K3aMeH.
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUSA eJIbHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6
MbIC/INTENbHON
0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHusa noJsiHble, CchopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus
0 hopMmpoBaTb HebonbLne
cobcTBEHHOE owmnbKkmn
CyXAeHune un
OLEHKY
VHdopMaunu.
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
onpepeneHns HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs
N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaNn3 n

peweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.1 AHanu3snpyeT 3agayvy, Bblaenss ee 6a3oBble COCTaBASAOWME, OCYyLLEeCTBAAET

AEKOMMO3NLINIO 3a4a4n

3HaThb:
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTBylOWME
pedekcun no
rnoesoay
cobCcTBEHHOM 1
MbICINTENbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTN.

YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CchopMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTUYeCcKoOM | cucTeMaTuyeckoe
COMoCTaBNEHNS HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
NCTOYHUKOB JonyckatTcs

nHpopmaumm ¢ npobensi

Llefblo BbIIBNEHUSA
X NPOTUBOpPEYNI
1 NoOncKa
00CTOBEPHbIX
CYXOEHUN.

TecThl,
KOHTPOJIbHasA
paboTa, 3a4éT
3K3aMeH.

YK-1: CnocobeH ocyLLecTBAATb MOUCK, KOUTUYECKMIA aHaIN3 U

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATb CUCTEMHBIA NOoAX0A ONs

YK-1.2 HaxoauT n KpUTUYECKN aHan3npyeT nHdopMaumoo, HeobxoauMyo AN pelweHns NoCTaBJAeHHON 3a4a4um
3HaThb: ®parmeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe TecThl,
0cobeHHOCTMN 3HaHWA HO copepxxalune cncTeMaTuyveckme | KOHTpoJibHas
CUCTEMHOro 1 OoTAeNbHble 3HaHWA paboTa, 3a4éT,
KpUTUYECKoro npobensbl 3HaHUA 3K3aMeH.
MbILLIEHUA U

O0EeMOHCTpUpoBaTh

rOTOBHOCTb K
HeMy;- ornyeckme
hopMbl 1
npouenypsbl,
O0EMOHCTPUPOBaThL
CMocobHOCTb K
pediekcun no
rnosoay
cobcTBEHHOW 1
MbIC/INTEJIbHON

nesaTeNIbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
aHanM3npoBaTb JonyckawTcs yMeHus
NCTOYHUKN HebosnbLne
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMMNEeTeHuuu
1 2 3 4 5 6
nHdopMaumm ¢ owmnbKmn
TOYKUN 3peHuns
BPEMEHHbIX 1
MPOCTPaHCTBEHHb
X YCNIOBUW X
BO3HWKHOBEHUS
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoM | cucTeMaTuyeckoe
onpepeneHns HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NMPaKTUYeCcKnX HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs
N3J10)KEHHOI 0 npobensl

peweHna 3aga4un.

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaNn3 n

peweHna NoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.3 PaccmaTpuBaeT BO3MOXXHble BapMaHTbl peLlleHns 3ajayu, oueHnsas nx AOCTOMHCTBA U HegocTaT

KN

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

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

TecThl,
KOHTPOJIbHasA
paboTa, 3a4éT
3K3aMeH.

0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
onpepeneHns HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

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

YK-1.4 'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXXAEHUSA U OLeHKN. OTanYaeT akTbl OT
MHEHUN, MHTepnpeTauni, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH

3HaTb: OCHOBHbIE
TEePMUHbI 1
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHun B
cucTeme coumanbH
0-rYMaHUTapHOM
3HAHWSA.

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

TecThl,
KOHTpPOJIbHas
paboTa, 3a4éT
3K3aMeH

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

MHGpOopMauuio, ownbkKmn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 cuC

TemMaTu3npoBaTb

3HaHWnS,

apryMmeHTnpoBaHH

0 OTCTamBaTb CBOIO

TOYKY 3pEeHns.

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoM BllageHne e NpuMeHeHne CUCcTeMaTUYeCKOM | cucTemMaTuyeckoe
MeToaosorven n HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
6a30BbIMU HaBbIKOB HaBbIKOB
MeTogamum couman jonyckatTcs
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

4

6

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

npobensl

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

YK-1.5 OnpepenseT v oueHMBaET nocseq

CTBUA BO3MOXHbIX DELLIEHI/IIZ 3ajaqyn

cobCcTBEHHOM 1
MbIC/INTENbHON

peweHna 3aga4un.

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

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

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

N3J10)KEHHOI 0 npobensi

3HaThb: ®parMeHTapHble HenosnHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe TecThl,
norn4eckune 3HaHWA HO copep>kalme cucTteMaTuUdeckne [ KOHTpoJsibHas
hopMbl 1 oTAesibHble 3HaHUA paboTa, 3a4éT,
npouenypsbl, npobensbl 3HaHUA 3K3aMeH.
cnocobcTByOWME
pedekcun no
rnosoay

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

3ajaHus IS KOHTPOJAbLHOMH padoTh! (0 TeMaM JHCUHILIHHBI)
Tema «/Iuneiinan anredopa»

3anaunune 1. [lansl MaTpHlbL:

4 -1 1 -1 2 1 3 2 -1
A=-4 2 0|, B=| 2 -1 2| C= 0 -1 2
1 2 -1 1 2 -3 -2 1 1

Haiitu: a) AB— BA.6) 2A—48B.
3ananue 2. BoluMCIuTh ONPEICIHTEIN:
2 5 3
62 -3 -2
4 2 |

5

_3- B)

= = 2
el e =]
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3apanue 3. BeruucnuTe paHr MATPHILEL
1 1 -3 -4 1
3 4 1 3 2
4 5 -2 -1 3

3ananue 4. [Jaxa cucreMa Tpex JIMHEHHBIX YPaBHEHHMH ¢ TpeMsA HEH3BECTHBIMH. Peliuth cucTEMy
no opmynam Kpamepa, marpuuseiM MeTo10M, MeTooM [aycca.

X, —2x, +4x; =17,
4x, — x, +3x, =15,
X+ X, —2x;=1.
3apnanme 5. Peumnte cucremy meroaom [Maycca. 3anucats o0luee pelieHHe U BBIICIHTE JIBA 4acT-
HBIX PeLIeHHs.
X, —5x, +3x; +4x, =4,
2x, =9x, +2x;+ x, =17,

X, —4x, — x3—3x, =3.

Tema «Bexktopnas anredpa»
3ananme 1. [lansl Bektopsl a, b, ¢, d B Hekotopom Gazuce a (2,2,3), b (1,2,3), ¢ (1,1,1), d (3,0,2).
[Toka3zats, uro BekTOpSI @, b, ¢ 00pa3zytoT Ga3uc H HAlTH KOOpAHHATHLI BeKTOpa d B 3TOM Dasuce.

3ananue 2. [IpoBepuTh KOJUIMHEAPHOCTh BEKTOPOB €1 H €2, ecnm a (2,2.3), b (1,2.3), c1=-2a+b,
c=3a-2h.

3apanue 3. Jlans! koopaunats! sepums nupamuasl A A, A A,

A] (17_311)1 AZ (_3:23_3): ‘4-3 (_3:_3:_3)1 Af.l (_21014) .

Tpebyercs:

1) nokasars, uro touku A4,, A,, Ay, A4 He nexar B 0HOI IIIOCKOCTH;

2) waiftu yron mexay sextopamu A, A, w A, Ay ;

3) waiitu npoekumio sexropa A, A, nasexrop A A, ;

4) waiiti niowans tpeyronsuuka A, 4, A, ;

5) waiitu oObem nupamuast A, A, A, A, .

3ananne 4. Haiitu niouans napauienorpaMma, nocTpoeHHOro Ha Bektopax ¢ u d, rine ¢=3a+t2bh,
d=5a-b, |a]=2, |b|=1, (a, b)=n/4.

Tema « AHAIHTHYECKAH FeOMETPHA»
3ananme 1. [lans koopauHaThl BepluuH Tpeyronsuuka ABC: A (15: 8), B (5; 3), C(17; -6).
HaiiTH: a) 17IMHBI CTOPOH TPEYrOJIBHHKA;

0) ypaBHEHHS CTOPOH TPEYrOJNbHHMKA, YKa3aTh MX yriosbie KodhHUHEHTBI, KOOPAHUHATHI
HANPaBJIAOIIMX H HOPMA/IBHEIX BEKTOPOB;

B) yron ACB;

I') ypaBHEHHE BLICOTBI AH H €€ 1HnYy;

1) ypaBHeHHe Meauansl BM u e€ nnuny;

€) KoopaHHaTel TOUKH K nepeceyeHus BeICOThL AH U Meauansl BM TpeyroibHHKA,

#) YpaBHEHHE NPAMOIi, npoxosueii yepes Touxky C, napaiiensHo cropode AB.
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3ananne 2. Jlanel koopauHaTsl BepiinH nupamuisl SABC ¢ BepunHoii B Touke S 8 (-4; 4; 0), A(-
4:2:-1), B(0; 6; -3), C (-2 13; -11). Haiiru:

a) iowmwans rpasud ABC,

6) 00BéM nupamuibl SABC;

B) ypaBHeHus pédep S4, SB, yka3zas KOOP/AHHATHI HANIPABJISAKUINX BEKTOPOEB;

r) ypaBHeHus rpaneit ABC u SAB, yka3zas KOOPAHHATEI KX HOpMAEii;

1) 1MHY BeicoThl SH;

€) YroJ Mex1y IUIOCKOCTEH0 ocHoBaHusa ABC u 6okoBeM pedpom SA;

#) YroJI MEKY IUIOCKOCThIO ocHOBaHHA ABC 1 BokoBoii rpaHsi SAB;

3) ypaBHEHHE IUIOCKOCTH, IIPOXoAsieii uepes BeplunHy S napauieibsHo ocHoBaHuw ABC;
H) YpaBHEHHE NPAMOIi, npoxoasueii yepes Touky C napamiensHo pedpy SA4;

K) YpaBHEHHUE IIPAMOii, NpPOXO0asLlei uepe3 TOUKY A NeprneHauKyIspHO [10CKOCTH OCHOBA-
Hus ABC;

1) yron Mex1y 6okoBeiMu pébpamu SA4, SB.

3ananue 3. [lpusectn ypasuenue kpusoii 4x~ + 9y2 —32x+ 36y + 64 =0 k xanonnueckomy

BUY M NOCTPOHTH e€. YKa3ars KOOpAHHATHL BepiinH u dokycor. Hanucats ypaBHEHHA JHPEKTPHC
M ACHMIITOT, €C/IH OHH €CTh. BRIYHCIHTE SIKCLUEHTPHCHTET KPHBOH.

Tema «Brenenne B MaTeMATHYECKHI aHAIH3»
3ananne 1. [Janel yHuBepcaibHOe MHOKeCTBO U M MHOKecTBa X, ¥, Z:

U

H3obpasute Ha auarpamme Jiiiepa-Benna muoxectso X MY .

3apanue 2. Haiitn obnacte onpejenenus GyHkumun y = \/'; +4l—x.
x’+4

2
X

3ananue 3. YCraHOBHTE YETHOCTH MIIH HEYETHOCTL (PYHKUMH V =

3ananmne 4. Boruncnuts npejienst G yHKuii:

2x? —5x-3
, CoAx—1-47—x
a) x>x 3x? —4x—15 6) lim 4 ;
npu x, =3/2; x, =3; x, = .
3x+2
B) ]]'I'I'l—?,‘;'C : r) ]jm(—zx_SJ .
x—0 arc[gdlx —o\ 2x + 5
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3anaunme 5. Haiitu Toukn paspeiBa QyHKUHH, €C/IH OHH cyliecTBYIOT. Caenars 4epTe.
2x?% ., ecau x <0,
f(x)=4cosx,ecuu 0<x<7/2,

x—a/2, ecux>ml2.

Tema «Juddepennnaibroe Heunciaenne GyHKUHH 0HOH NepeMeHHOI»

3ananue 1. Boruncnuts npoussosusie Gpyukumii: a) ¥y =5" — xcos3x;6) y = -

1 —x~
~ x? +2x
3ananne 2. Halith HHTEPBAIbI MOHOTOHHOCTH H TOYKH 3KCTpeMyMa GyHkuun y = ——
x—1
Jagaume 3. Haiitu wuurepBansl  BeIIYKIOCTH M Touku nepernda rpaduxa  dyHkumun
1 5 2
y= 5 xT —4x".

3ananue 4. Haiitn Haubousblliee H HAMMEHbILEE 3HAYCHHS DYHKIMH y=3x4 +4x° +1 Hemnpe-
pbiBHOI Ha oTpeske [—2,1].
X

3ananme 5. Hecnenosars dynkuuo 3y = H NOCTPOuTS ee rpaduk.

2
— X

Tema «MuTerpajibHoe HCUHCIEHHE»

3anaHus KOHTPONBHOMN pabotel crp. 362-380 B yuebOnuke: Kype Beicuiedl MmateMaTHku [D1eKTpoH-
Helil pecypc]: yuebnuk. Y. 1/ M.K. benanoxos M.K. u ap. — Maiikon: Marapun O.I"., 2013. — 384
c¢. — Pexum gocryna: http://lib.mkegtu.ru:8002/libdata.php?id=2000047917

Tema «/Inddepenunaibnoe HCYHCICHHE PYHKIHI HECKOJIBKHX NIepeMeHHBIX»
3ananne 1.Mcenenopare Ha FxcTpeMyM GYHKIHIO

z=x"+y —xp+x+y+2.
3ananne 2.Haiitu Hanbonbiliee 1 HAMMEHbIIIeE 3HAYCHHs PYHKIHH
2 2
z=X"—y  +2xy—2x+2y+3
B TPEYTOJIbHUKE, OIPAHHYEHHOM MIPAMBIMH V' = 0 , X = 2, y=x+ 2.
3ananue 3.Haiitu auddeperuman Broporo nopsaka QyHKLUHH

z =sm(xy).

3ananue 4. Haiiti rpanuent QyHKUMH Z = 4 5x° — yz B Touke A(1;]) u npou3Boauylo B Touke A

[0 HanpapleHuo BexTopa a(2,-1).
3apanme 5. CocraBuTh ypaBHEHHME KACATEIBHOH I[UIOCKOCTH M HOPMAlH K [OBEPXHOCTH

z=x"+y" —2xy —x+2y srouke M(L;1;]).
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Tema «OcHoOBHBIC IOHATHS TEOPHH BEPOATHOCTEI»

3ananue 1. bubnuoTeuka COCTOMT U3 JECATH PA3IHUHLIX KHUI, NPHYEM [ATh KHUI CTOAT 110 4 ThIC.
py0. kaxaas, TpH KHUIH - 10 1 Thic. py0. M ABe KHMIH -10 3 ThiC. py0d. Haiitu BeposTHOCTE TOrO,
YTQ B3ATHIE HAYAUY JIBE KHUI'H CTOAT 5 ThIC. pyD.

3apanme 2. Tpu cranka paboTarT He3aBUCHMO. BepostHocTH TOro, 4To B TeueHue cMeHsl 1,2 u 3
CTAHKH BBIHAYT M3 CcTpos, paBHsl coorsercteenHo 0,05; 0,1; 0,15. Haiitn BeposTHOCTH TOrO, 4TO 32
CMEHY BBIIIET U3 CTPOS TOJILKO OJIHH CTAHOK.

3apanune 3. B nupamuge 10 BUHTOBOK, H3 KOTOPBIX YeThIpEe CHAOKEHBI ONTHUECKHM IPHLIEIOM.
BeposSTHOCTE TOro, YTO CTPE/IOK [TOPA3HT MHIIEHE [IPH BRICTPE/IE W3 BHHTOBKH C ONTHUECKHM MPH-
uesniom, paesa 0,95; pis BHHTOBKH O€3 ONTHYECKOrO npuLena 3ta sepostHocts pasha 0,8, Crpenok
NOpa3ui ek U3 Hay1auy B3ATOH BHHTOBKH. YTO BeposATHEE: CTPENIOK CTPE/l H3 BHHTOBKH C OII-
THUYECKHM NpHLeIoM uiu 6e3 nero?

3anaunne 4. Tpebyerca HalTH BEPOATHOCTE TOI'0, UTO B 4 HE3aBUCHMBIX HCHBLITAHHAX COOBITHE MO-
SIBUTCH HE MeHee 2 pa3s, 3Hasl, YTO B KaiK/OM HCHNLITAHHH BEPOATHOCTD MOABIEHHA COOBITH PaBHA
0,1.

3ananme 5. 100 crankor paboTar0T HE3ABHCUMO APYT OT JApyra, npuuém BeposaTHocTh Oecnepeboii-
HOH pabOTEl KaXK/I0r0 H3 HHX B TeueHHe cMeHsbl pasHa (,7. HaiiTu BeposTHOCTB TOIO, YTO B TEYEHHE
cMmeHbl becnepedoiino npopaboratot: a) 80 crankos; 0) ot 60 go 80 craHkoB.

3anaunme 6. 3asox ornpasun Ha 6asy 1000 pobpokauectBeHHbix u3genuil. BeposTHocTs noepe-
HICHHS K00 W3jenus npu tpancnopruposke pasua 0,002, Haiiti BepOATHOCTE NOBPEKACHUA
[pPH TPAHCHIOPTHPOBKE: a) TPEX u3aenuii; 0) ot 2 10 4 W3aenHii.

Tema «Cinyuaiinble BeJIHNYUHHBD

3ananune 1. Mumens pasjenesa Ha 3o8sl 1,2 3. 3a nonajganue B 30Hy | 1aerTcs a; 0UKOB, B 30HY 2 -
a2 OYKOB, B 30HY 3 - @3 0ukoB. Jl1s JaHHOIO CTpe/IKa BEPOATHOCTH NONajaHus B 3046l 1,23 paBHsI
COOTBETCTBEHHO Py, p2, p3;. HailTu 3aKkon pacnpenenenus uucna X OYKOB, NONYYAEMBIX CTPEIKOM
MPH JIBYX HE3ABHCHMBIX BhICTpenax u GyHkuio pacnpenenenus F(x), nocrpouts eé rpadpuk. a; =
9, az = 4,4‘.‘13: 2,p; 20,3”03: [].2,_03 =10.5

3apanme 2. Haiitu: a) maremaruueckoe oxujanue, 0) AUCHEPCHIO, B) CpellHEe KBAJPATHUYECKOE
OTKJIOHEHHE JIMCKPETHOH cly4aiiHOo# BellMYHHEL X 110 3aK0HY e€ pacnpeneneHus, 3a1aHHOMY PAaoM
pacrnpejieneHus (B NepBoil cTpoke TabiMIlbl YKa3aHbI BO3MOMKHLIE 3HAYEHHUS, BO BTOPOI CTpPOKe -
BEPOATHOCTH BO3MOMKHBIX 3HAYEHHH ).

X; 10 13 17 19 22
2 | 02 | 01 | 02 | 04 | o1

3ananme 3. Cinyuaiinas ennuuna X 3anada Qyskumed pacnpeaenenus F(x). Haiith nnotHocTs
pacnpeaeieHHs BEPOATHOCTEH, MATEMATHYECKOE OXHMAHHE, AUCNEPCHI) CIIYYAHHOH BEIHYHHEL,
BEPOATHOCTL MONajaHus ciayudaiiHoii BenuuuHsl B uHtepBan (0,1/2) u nocrpouts rpadgmku f
(x), F(x).

0, x<0,

F(_r]= ¥ 0<x<l,
I, x>1.
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3ananme 4. 3ajaHel MaTEMaTHYECKOE OXWIAHHE @ W CPE/IHEE KBAJApPaTHUECKOE OTKIOHEHHE O
HOpPMAJIBHO pacnpeieneHHol caydaiHoi senuuuHel. Haiitu: a) BepoaTHoCcTs TOro, uto X npumer
3HAYEHHE, NMPHHAIeKalee uuTepeany ( o,/ );0) BepoarHoCTe TOro, 4yTo abCONKOTHAS BeIHYHHA
orknonenus | X - a | oxakercs mensuie 8. a = 10, c=4,0=8, =20, =8.

3ananue 5. /lana nioTHOCTHL pacnpe/ie/ieH|s HENnpepbIBHOMH ciy4aiiHoil BeTnunHbl X

0, x= 0,
f(x)=J) 2sinx, 0<x <w3,
0, x> /3.

Haiitu Qyukumio pacnpeienenns F(x).

Tema «OcHOBBI MATEMATHYECKOH cTATHCTHKHY. PacueTHas padora.
PabOTHHKH NPEANPHATHS CIPYNIIHPOBAHEI 110 BO3PACTY.

Kareropuu pa- Bozpact paborHukoB, net Beero
DOTHHKOB paboTHH-
KOB
Jo 30 30-40 40-50 50-60 Ceole
60

Paboune 43 141 216 127 118 645
Pykosoaurenn 2 4 6 8 4 24
CneuuanucTsl 3 18 30 34 22 107
E;Bem padoTHi- | 4o 163 252 169 144 776

Onpenennts: 1. Cpennuii Bo3pact pabOTHHKOB [10 KATEIOPUSM.
2. Cpennuii Bozpact paDOTHHKOB MPEANPHSATHA B LENOM.
3. MoaansHoe W MeMaHHOE 3HAYEHUs BO3pacTa pabOTHHKOB 110 KATErOPUsAM U
HPeNPHATHIO.
4. JIUCIEpCHIO M CPe/IHEE KBAAPATHUECKOE OTKIOHEHHE BO3PACcTa pabOTHHKOB 110
KATEropHAM H [PeIPUSATHIO.
5. Mexrpynosyr AHCIEPCHIO.
6. OByt nucnepcrio Bo3pacta pabOTHHKOB, HCIONbL3YS NPABHIO CIOKEHHS JIHC-
MepCHii.
Xo paboThi.

1. 3anucars pacyeTHble TADAHULL 10 KAAKI0H KATeropuy padloTHHKOB.

Tabnuua 1.
Bospacr Cpenuee 3Haue- Yucno pabor- X; 1, X, - X, (x. -X, )2 «nl
HHE HHTEpBAIa, HUKOB, ,i'l“. ' !
‘r:'
Jo 30 25 43
30-40 35 141
40-50 45 216
50-60 55 127
Cebiiie 60 65 118
Z — N, = 645 -
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* no 30, moxHO cuntats uHTEepBa (20,30)
ceeime 30, - (60,70)
Tabnuua 2. PykosoguTenn.
Tadonuna 3. CrelMantcTel.
2. Beiuncnug 3Hauerus 4 cronbua tabmun 1,2.3, Haliti cpejiHuii BO3pacT pabOTHHKOB 110 KaTero-

puAM
5
>x -n,
=]
N,
3. Beluncaure cpeiHnii Bo3pacT pabOTHHKOB NPeANpPHATHA B LeI0M (001LYH CPEAHION).
3

ZEJ'N_:'
f=-"’T N=N,+N,+N, =776

I;= I_,= I3=

4. 3nas cpeaHuil Bo3pacT pabOTHHKOB 110 KATErOPHAM, BLIYHCIHTE 3HauUeHHs 5,6 cronduos Tadaui
1,2,3.
5. BRIMHCIHTE AHCIIEPCHI) H CPEIHEE KBAAPATHYECKOE OTKIOHEHHE 110 KATErOpHAM.

i(xj -X; )2 h;

D; = ful = . J: = _D; =
N,

L4 L
ﬂ} = .0, =
- L
Dj — N ﬂ—j —
6. BeraucinnuTh cpeiHIOK apHPMETHYSCKYH) JIHCIICPCHIL:

3
ZD_:' ) NJ'
_5 — —J=I —
N

Haiitu cpeHee KBaIpaTHYECKOe OTKIOHEHHE BO3BPATA PADOTHHUKOR N0 NPEAINPHATHIO:

a=~D
7. HAHTH MEXKTPYNIIOBYH) HCIIEPCHID.
3

> (% -x)-n,

5_? _ =l -

N
8. O0was aucnepcus
D*=D+6" =
9. IMo ka10ii M3 KaTEropHii HAlTH MOAANBLHOE H MEIHAHHOE 3HAYCHHS.

0,5n—n,,
Me' =x,, +h-——  Me) = ,Mel =, Me =
n:‘rfl’:"
(1110 = 1110.1)

MO- —_ IMO +.h . Mo Mo-1 Mﬂ: - . Mﬂ; — , MD; —

El
(" Mo~ Masomi )+ (H Mo — M atonr )
10. Haiiti Moy M MeauaHy Bo3pacta pabOTHHKOB 110 HPeIpPHATHIO.

Me" =

36/65



TecroBble 3a0aHUA (10 TEMAM JHCIHHILIHHLI)

Tema «/Inneiinan anredpa»

1. Ecnu s marpune A KoIMYECTBO CTPOK PABHO KOIMYECTBY CTONOLOB, TO MaTpuua A Ha3bIBaeT-
cH ...

1) npaMoyronsHoi KBAIpaTHOI
2) cryneHu4aToi
3) 9KBHBAIIEHTHOH
2. Kakue MaTpHllbl MOM¥HO CKIIA/JLIBATE?
1) Kepanparusie
2) OnuHakoBOro pamepa
3) Hesblpox 1eHHBIE
4) C 01MHAKOBBIM YHCIOM CTPOK

4 -1 3 2
3. Econ A= u B= .10 2A—B=...
-2 3 -1 1
5 4
1)
5 -3
2)3
(5 —4)
3)
-3 s

(7 3J
5)
5 4
-3 -2 1

4. JlaHbl MATPHLIBI A:(2 -3 —-1)uB=[4 -1 5| tornamarpuna C=A-B
-1 -4 0

paBHa...

1) (-17 16)
(-7

2) [ -11

13

(—1

3)| 6

10

4 (-17 3 -13)
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-5 10 5

5. Omnpenemurens | 0 5 10 | pasen...

50 =100 -50
1) 2500
2) 7500
3)0
4) -7500
0 2 1
6. Beraucauts onpenemmrens (—1 3 3
0O -2 -4
1)3
2)4
3)-3
4)-4
5)-6
5 -2 1
7. AnreOpanuecKoe JONMOIHEHHE JIEMEHTA (5, ONPEICIHTENs 0 4 —1| umeer Buxn...
1 0 3
D A= -5 -1
202 0
2) 4 _5 -2
23 l 0
3 A= 5 =2
20
4) A,, = >
T

-1 2 -1

pune A npu A passom...
) -1

2)0

3) -1,5

41

-3 5 24 5
8. Jlaubl matpuubl A = u b= 3 ) Torna matpuna B 6yner obparnoii k mar-
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9 0 -3
o 1 —-18 0 6 )
. Hemy paseH panr MaTpHLbl 6 0 —121
0 0 0
1)1
2)2
3)3
4)4

A

10. Dopmyiibl BHaA X = Ij IU1A PELLEHHA CHCTEMBI IMHEHHBIX YPABHEHHH Yepes ONpeIe/IHTENH

11.

HA3BIBAKOTCH (POPMYIAMH . ..
1) TpeyrojibHHKOB
2) Kponekepa

3) Kanennu

4) Kpamepa

5) Koun-bynsakosckoro
3x+2y=1,

Jana cucrema ypasHeHHH Jns Toro uytoObl HallTH 3HAUYECHHE IEPEMEHHOI X
bx+5y=4.

IIPH pelleHHH 3Toi cucteMsl no dopmynam Kpamepa, 10cTaTOYHO BEIMHCIHTE TONIBKO Onpejie-
JIUTEJIH. ..

3 20 (1 2
1) H
6 5 |4 5
1 20 3 1
2) H
4 5 |6 4
3 211 20 31
3) , H
6 5 4 5 |6 4
3 20 31
4) H
6 5 |6 4
3x, +4x, =0,
12. Ilpu KaKUX 3HAYEHUAX d,, CHCTEMA IMHEHHBIX YPaBHEHHI - HMEET
—12x, + ay,x, =0
HEHYJEBbIE peleHus?
1) 4
2) 4
3) -16
4) -24
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Tema «Bexkropnas anredpa»
1. TlonspHele KOOPAHHATEL
2. Kakue BEeKTOpPbl Ha3bIBAKTCH PABHLIMK?
3. ba3ucoM B IPOCTPAHCTBE HA3LIBACTCH ...

) AC
4, Kax naiitn koopausatel Touku C, KoTopas ASIHT OTpe3ok AB B oTHOmEHHH A = —,
CB
ecmn A(xy, ¥y,2,), B(x,,5,,2,)?
5. CmelaHHoe NMPOH3IBEACHHE BEKTOPOB, €r0 CBOHCTBA, BHIPAKEHHE UEPE3 KOOPIHHATHI
BEKTOPOB.
6. Kaxoii BekTop Ha3bIBAETCH HY/IEBLIM?
7. ba3sucoM Ha NIOCKOCTH HA3BIBAETCH ...

_}
8. Kak naiitu koopaunatsl sektopa AB, ecn A(x), y,,2,), B(x5,¥5,25)?

Tema «AHAJIHTHYECKAS FeOMeTPH»
1. JItoGoii HeHy/IeBOH BEKTOP, NEPHEHIHKYIAPHBIH JaHHOH NpAMOM, HA3BIBAETCA ... BEKTOPOM
ITOH NMPAMOIL.

a) KOJLJIHHEApPHBIM 0) KoMILUIAHAPHBIM

B) NEPNEHIHKYIAPHBIM ') HOPMAalBEHBIM

1) HANPABJIAOLIUM
2. Kakumu ypaBHEHHSAMH MOMET 3a/1aBaThCsl MPAMAs B PoCTpaHcTBe”?
=% _rY=h _=2-%

a) 6) A(x—xy)+B(y—y,)=0
Xp—X Vo= In—4
X ¥
B) Ax+ By+(Cz+D=0 r) —+==1
a b
X=X, Y=Y, Z=2, X=X, +at,
) a i n |=0 €) 4y=yo+ 1,
a, 5 g Z=zy+ M.

3. Kanonmuueckoe ypasHeHHe runepOoisl HMEET BHI
2 2

x
a) y> =2px 6) -2 =1
a b
2 2 2 2 2
x° v X z
B}—j+*—2=l ]"}—_.+y—j+—_.=l
a b a- b
x
q}—+£=l e) x +y =R*
a b
4. Ecnu niuockocth 3a7aHa ypaeHenuem 4y +2z+3 =0, To oHa...
a) NPOXOHT YEPEe3 HAYAIIO KOOPAHHAT 0) napannensia ocu Ox
B) napauiensHa miockoct Oyz r) coBnajnaer ¢ miockocteo Oyx

n) napauiensHa ocu Oy
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X=X _Y=-n". i AT Vo
= s =

5.IlpsiMble 3a/1aHbl YpABHEHHAMH [, : S -
a B a;

ITH NPSIMbIE NTAPAJUIENbHbI, €CIlH. . .
a) oo+ - =0 0) x;+x;,=y+p

B) ey -f+ay- =0 1) 4 _%

A

TecT «Beenenne B MaTeMaTHUECKHIT aHAIIH3»

1. Ecnu kasaslil anement MHoxectBa A sBisercs aneMeHTOM MHOxecTBa B, To mHoxecrso A

HA3bBIBACTCH
1) nononnennem Muoxkecrsa B
2) KOHEYHBIM MHOMKECTBOM
3) NOIMHOKECTBOM MHOkecCTBa B
4) yHHBEPCAIbLHBIM MHOKECTBOM
5) BEpHBIil OTBET OTCYTCTBYET

2. Orpeskom [a;b] nHazeiBaeTcs MHOMKECTBO BCEX YMCEN X, KOTOPbIE YIOBIETBOPSIOT HEpaBeH-

cTBaM
Hha<x<b a<x<h a<x<b
4y a<x<h S)a<b
) x
3. Haiitu obnacte onpenenenus pyHKUHH — —+ b_2 =1
a
1) x € (—oo;—b) U [b;+x0) ) xed
3) x €[—a;a] 4) x € (—o0;+0)

5) BepHbIil OTBET OTCYTCTBYET

4. Ecnu cymecTByeT NOI0KHTEIBHOE YHCIIO T Takoe, uro U Bcex X M3 obnacTu Olpe/eNneHHd

seimonustores yenosus X— 1, x+T7TeD(f) v f(x—T)=f(x+T)=f(x), o dynkuus

v = f(x) nassiBaercs

1) ueTHOH 2) nepHoHYECcKOi 3) orpaHu4eHHOM

4) HedeTHOH 5) yOniBaronieii
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5. Ecim ans mo6oro Homepa 71 BBINOIHACTCS HEPABEHCTBO X, ., > X, , TO HOCIEA0BATENLHOCTD

{x,} HaseiBaercs
1) Bospacraroiuei
2) orpaHH4eHHOIi
3) nocToAHHOIH
4) neBo3pacraronei
5) BeckoHeuHO DONBIIOH

1 1
6. [MocnenosarensHocts 1, Z , — ... SABISETCH

9

1) HeorpanHueHHOM

2) Bo3pacTaroLei

3) cxoasuieiics

4) pacxoasiueics

5) BepHBLIi OTBET OTCYTCTBYET

1/x
L (24 x
7. Hyxno maiity m| —— . Ilpu nojacraHoBKe NMPeebHOr0 3HaYeHUus B DYHKIMK HMEeM

x—0) 2

HEOIPEeACICHHOCTE BHAA

1) — 2)E 3) oo—oo 4) 1" 5)0-00
0 o0

h_m4x2—5.x:+2

—23x* —6x +4
1) —8
2) o0
3)0
4)2
5) BEpHBIIl OTBET OTCYTCTBYET

paseH

9. Touka X, Ha3blBAETCs TOUKON paspeisa pyukuun = f(X), ecim Gpynkuus B Touke X,

1) saBnserca HenpepbIBHOM
2) sBNsETCH OrPaHHYEHHOM
3) He sBIAETCA HENpPEepPLIBHOI
4) BepHEIil OTBET OTCYTCTBYET
5) HMEET KOHEUYHBIH npeae

1

10. Jlesstit npenen pynkumun y = e2~* g rouKe X =2 paeeH
1) —oo
2)1
3) +w
4) BepHBIil OTBET OTCYTCTBYET
5)0
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Tect « DyHKIHH HECKOJIBKHX NepeMeHHbIX»

1. KacarenbHas 1J10CKOCTh U HOPMAllb K NOBEPXHOCTH.

2. DYHKUKMS HA3LIBACTCS HENPEPLIBHOMN B 00/1aCTH . ..

3. Copmymupyiite anropur™ uccnenoBadus GyHKIHK ABYX NEPEMEHHBIX HA IKCTPEMYM.
4. Yrto xapaktepusyet npoussoanas dyuxuun z = f(x, ) no nanpasnenuto [ ?

5. dyHkuuu ABYX nepeMeHHbIX. OCHOBHBIE OHATHS.

6. duddepenumnanom sroporo nopsaxa pyukuuu z = f(x, y) HazeiBaercs ...

7. Chopmymupyiite cBoiicTsa (PYHKUMI, HENPEPLIBHLIX B OrPAHHYEHHOIH 3aMKHYTO# odiiacTy.
8. Ha kakue sTansl pazduBaeTcs 3a/1a4a OTHICKAHUA IMITHPHYeCKHX (popmyn?

TecT «OCHOBHBIE MOHATHA H TeopeMbl TEOPHH BEPGHTHGCT&E)}
1. JlokansHas M uMHTErpaibHas TeopeMsl Jlannaca. BeposTHOCTE OTKIOHEHUST OTHOCHTENBHON ua-
CTOTHI OT [IOCTOAHHOH BEPOATHOCTH.

2. BepHo nu, uto P;[k}: C:p”qk_” . [ouemy?

3. B ueM cOCTOMT OTIHYHE MEKY BEPOATHOCTLIO H OTHOCHTEILHOM yacToToi?
4. BeposTHOCTH Kakoro codbITHS paBHA HYJIHO?
5. IlepecraHoBKaMH HA3BIBAKOT ...

6. INorropenue ucnwrranuii. Gopmyna bepuynmm. HaugepostHeiimee uncno HacTyiuieHHH cobbl-
THS.

7. Bepuo 1, uto P,(k, <k <k, )= ®(k, )— D(k, ). Mouemy?
8. OrHOCHTEILHON YACTOTOH COOBITHA HA3LIBAKOT ...

9. CoueTaHHAMHU HA3BLIBAIOT ...
10. PaHOBO3MOKHBIMH HA3LIBAKOT COOLITHA ...

Tect « Knaccnueckoe onpeje/icHHe BEPOHTHOCTH»

1. bpowens! ase urpaabHble KocTH. HaliTh BEpOATHOCTE TOro, 4YTO CYyMMa OYKOB HA BbINAB-
LIMX I'PAHAX PAaBHA LIECTH.

1
2
3. 0
4 5/6

2. Jlauel uncna ot 1 go 30 BknwuntensHo. KakoBa BEpOATHOCTE TOrO, UTO Hay/ady BelOpaH-
HOE LIeN0e YHCiIo aenuTes a 37

1. 172

2. 3/5
3. 1/3
4. 1/10

3. VwuacrtHHkM xepeDbEBKH TAHYT M3 ALIHKA KeTOHbI ¢ HoMepamu ot | go 100. Haiiru Bepo-
ATHOCTB TOI'0, YTO HOMEP [EPBOro, Hayauy BbIOPaHHOIO KETOHA, coaepxut unudpy 5.

1. 021
2. 01
3. 02
4 0,19
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4. U3 dyke andasura a, 6, k, 0, M, HAIMHCAHHLIX HA OT/AE/IbLHBIX KAPTOUKAX, MOOUEPENHO CITY-
yaiiHo BeIOMpaercs 1o oaHoi. Byksa 3anomuHaercs, M KapTouka BO3Bpaulaercs odparHo,
KAPTOYKH TIIATENbHO NepeMmeluusaiotcs. Onpeaenuts BEPOATHOCTh TOFO, YTO B HOPAIKE
NOCTYIUIeHHs OYKB nony4utcs ciioBo « MAMA».

1. 2/25
2. 1/625
3. 1/25
4. /5

5. U3 xonoaw! B 36 kapT Hayaauyy BLIHUMAKT TPH Kaptel. HaiiuTe BeposaTHOCTL TOrO, YTO CPEay
HUX OKaXKETCH /IBa Ty3a.

1. 16/595
2. 1/3
3. 1/12
4. 15/121

JeHtoB. HaliTi BepoATHOCTB TOrO, YTO CPeAH OTOOPAHHBIX CTYAEHTOB IATh OTIHYHHUKOB.

1. 12/55
2. 14/55
3. 11/55
4. 13/55

7. Ilpu HeneITaHHM NAPTHH NPHOOPOB OTHOCHTENBHAS YACTOTA FOHLIX NPHOOPOB OKA3anack pas-
Hoii 0,9. Haiiti uniicno roausix npudopos, ecnu 0su10 nposepero 200 npubopoe.

1. 100
2. 180
3. 120
4. 160

8. B uexe paboralor mecTh MYKUHH H Y4eThipe keHuuHbl. [To TabensHbIM HOMEpaM Hayaauy OTo-
OpaHel ceMb udenoBek. HaiiTu BEpOATHOCTH TOTO, UTO CPEAM OTODPAHHBIX JIHIl OKAKYTCHA TPH

AHEHIHHBI.
1. 0,5
2. 0,6
3. 0,7
4. 0.8

9. B kopoOke 6 0QMHAKOBBIX 3aHYMEPOBaHHBIX wwapoe. Haynauy mo ogHoMy HM3BIEKAKTCH BCe
wapsl. HaiiTh BEpOATHOCTL TOrO, 4TO HOMEPA M3BJICUEHHBIX [IAPOB MOABIAKTCH B BO3PACTAN)-
IIEM NOPSIKE.

1. 1/120
2. 1/36
3. 1/720
4. 1/216

TecT «Unciiopsle XAPAKTEPHCTHKH JHCKPETHBIX c.ny![aiiumx BE/IHYHH»
1. Haiiti aucnepcuro norepeilHbiX OHIETOB, HA KOTOPBIE BBINALYT BBIMIPBILIH, €CIH NPHOO-
pereno 40 Guneros, npH4éM BepOATHOCTE BhIMIphIlia pasHa (0,05,

1. 2
2. 19
3. 095

4. 1
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2. Haiiti aucnepcHio IHCKPETHOMH cay4aiiHoil BeinuiHbl X, 3a1aHHOH 3aKOHOM Pacpe/1e/IeHHs:

X 43 5.1 10.6
pi 0,2 0,3 0,5
1. 2,923
2. 3,125
3. 10,45
4. 8,545

3. MareMarnyeckoe oskMjaHue ciydaiinoil senuunHbl X pasHo 4. Haiitu maremarnyeckoe
OMHIAHHE BEIHYHHbL -2X+5.

1. -3
2. 5
3. -8
4. 1

4. JluckperHas cnydaiiHas BeJIHYHHA X IPHHHUMAET TPH BO3MOMKHBIE 3HAUEHHA: X; = 4 C BEPOATHO-
cTei0 py = (,5; x2 = 6 ¢ BEPOATHOCTBIO P2 = (,3 M X3 ¢ BEPOATHOCTLIO p3. Haiitu x3, 3Has, 4yTo

M(X) =&.
1. 12
2. 21
3. 8
4. 10
5. Haiitu mMaTeMaTH4eCcKOe OXKHAAHHE AUCKPETHOH ClyuaHHOH BenHuHHbl X, 3a/aHHOH 3aKOHOM
pachpeae/ieHHs:
X -5 2 3 4
pi |04 0.3 0,1 0,2
1. 0,5
2. 03
3. 0,5
4. -03

6. Jlucnepcus cny4aiiHoii Bennuunsl X pasua 5. Halitu qucnepcuio ciydaiiHoil BennuuHbl 3X+6.

1. 51
2. 45
3. 21
4. 15

7. BeposTHOCTb MONAJAHKA CTPEJKOM B MHIIeHb paeHa 2/3. CrpenkoM caenaHo 15 BbICTPENOB.
Cnyuaiinas BenvuuHa X - yWcio nonajgasuii B muueds. Halitu mMatemaTnueckoe OxHIaHHE
CIIy4aHHO#H BeNHYHHBL X.

1. 20/3
2. 10
3. 12
4. 2/3

Tect «Cayuaiinbsie BeJIHUHHBD
1. Cayuaiinoil BeIHYMHOH HA3BLIBACTCH ...
2. Yemy paBHbI YHCIIOBBIE XAPAKTEPUCTHKH HenpepbiBHOil CB?
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Kaxumu cpoiicreamu obnanaer gyukuus pacnpenenenus sepostaocteii CB?
Kakoe pacnpeenenue Ha3blBaeTCs paBHOMEPHbIM?

3aKoHOM pacnpeneneHus TMckpeTHoii CB HazblBaeTcs ...

Yro Takoe ukcioBbie Xapaktepuctuku CB?

Kaxumu csoiictBamu obnagaer MareMatiHueckoe oxuiganue CB7

Yemy pasust f(x) u F (x} MOKa3aTe/IbHOIO pacnpeaeicHums’?

NN

TecT 1191 KOHTPOJIA OCTATOMHBLIX 3HAHHM
a b ¢

3aganue 1. @opmyna BBIUMCICHUS ONpeAenuTens TpeThero nopsiaka ([d e f| conepxur cie-

g h k
JYIOLIEEe MPOH3BECHHE . ..
1) bfe 2) cdk 3) adf 4) ach
1 2 3
3ananme 2. Jlana matpuna tpersero nopsaka A=|—2 1 —3|. Anrebpanueckoe jgononse-
1 3 2
HHE JIEMEHTA (,, PABHO ...
15 2)1 3)-5 4) -1
5 2 -4 3
3apanmne 3. Janwi matpuusl A = Lo u B= 3 1) Torna marpuna X = A+ 2B
paBHa ...
1 § 9 -1 13 -4 -3 8
1) 2) 3) 4)
2 1 -4 -1 -7 -2 5 2
X, +x, =3,

3ananne 4. PaclunpenHas MaTpHLa cueTeMsl 4 — X, +Xx; —4 =0, mumeer Bux ...

1 1 0]3 1 1 03 1 0 1|3
-1 1 —40 210 -1 1|0 »|-1 1 0|-4
-3 1 -1]0 -1 1 -10 -3 1 -110
1 1 0]3

410 -1 1|4
-3 1 -10
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2x, —x,=-3
3ananme 5. PeienueM cucTeMbl ypaBHeHHH ABISETCS {4 ! - 9} ABNSETCH ...
X, +x, =

1) X, =1,5; X, ={:',5 2]. X, =2, X, ==2 3) X, =_2; X, ——] 4)
rl = 1?1:' x‘) = n:ug

3aganme 6. O6nacts onpenenenns pyukun y = In(x? —1) ...

3ananme 7. HYucno Touek paspbisa pyHKUMH y = ;_’ pagBHo ...
x(x+3)°
10 2)3 3)2 4) 1

3ananne 8. 3anansl Bektopsl m = (4.2,3) u n = (2,2.4). CkanspHoe NpoH3BEIEHHE BEKTOPOB M N
PABHO. ..

1) 24 2) 24 3) —24 4) 17
3ananne 9. Eci touka P(=1:2:3) npunamnexut miockoctd 2x—4y+Cz=5=0, 1o ko duuu-
ent C paBeH...
1 2 2)3 3)5 4)7
3ananune 10. [TpoussoaHas PyHKUHKH V = e paBHa ...
P 1 X
1 yr=3x €3x—l 2) yr=€3x 3) yr=3e3-'f 4) y :—93'

3

Jaganme 11. 3uauenue npoWsBOAHON BTOpOro nopsika Qyakuuu =8N 2x +4x B TOUKE

T

X = — PAaBHO ...
1)4 2)1 3)-4 4) =1
3ajnanune 12, Uemy paBeH HeonpeaeneHHbIH HHTErpal Ixﬁ' dx?
x? Ji"‘5
1)?+C ) x"+C 3) 6x° +C 4)F+C
1/2 1 1
3ananne 13. Eciu If{x)dx =3u _[f(x)cir =35, To unrerpan j2f(x)cir paBeH. ..
0 1/2 0
1)2 2)16 3)8 4)4
3apnanue 14. [Tnowans Gurypsl, n300paxkeHHOI HA PHCYHKE, ONPEIEIACTCA HHTEIPAIOM ...
2
Yi yog +1
|
] I
—_—
0 1 x

1)_[(x3+l)dx 2}j{l—x3)dﬁx 3)[(1—;:2).95: 4}](2—x?)dx
0 0 ] 0
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1 2
Japanme 15. YactHas npou3soaHas no y GyHKUHH z = gf —xy=3y +11lx+7y paBua ...

1) ', = X —y+11 2) ', =xy—6y+18 3) ', =x —-x+7 4 ' =—x—6y+7
Jananme 16. [lo MuIIEHH NPOH3BOAMTCA YEThIPE BhICTpena. BeposaTHOCTh nMpomaxa npu nepBom
BeicTpenie pagua (0.5; npu sropom — 0.3; npu tpersem — 0,2; npu uerseprom — 0,1. Torna sepost-
HOCTb TOT0, YTO MHILIEHb HE OY/IeT NopajkeHa HH pa3y paBHa ...

1) 0,003 2) 0,275 31,1 4) 0,03
3ananue 17. BepoaTHOCTb HEBO3MOKHOIO COOBITHS PABHA. ..
1) 1 2)-1 3)0 4) 0,0002

3ananue 18. OyHKuMA pacnpeIeneHHs BEPOATHOCTE! JHCKPETHOI cayuaiinoii Bennunnsl X ume-

0, x<0;
er sun F(x) =+ 03 0<x<k Toraa sepostaocts P(—1< X <3) pasna ...
0,5; 1<x<6;
1, x> 0.
1)0,7 2)0,3 3)0,2 4)0,5

3ananue 19. /lana seibopka obsema n. Eciu ka/siii 31eMeHT BoIOOPKH YBEIHUHTE B 5 pas, To
BBIOOpOUHOE CpeHee X ...

1) yeenuuures B 5 pas 2) yBenuuutcs B 25 pas
3) He U3MEHUTCH 4) ymensluuTcs B 5 pas
p+6

3apanne 20. [laubl ¢yHkunH cnpoca ¢ = u npeanoxenns S =2p +1,5; rae p - uena
toBapa. Torja paBHOCH/IbHAS LICHA PABHA . ..
1)3.5 2)2.25 3)45 4) 1

Bonpocel k 3a4ery (lcemectp)

1. Onepaiuyn HAaJ MATPULIAMH, HX CBOICTBA.

2. Onpenenureny KBaJAPATHBIX MATPHULL, CBOHCTEA ONpEaC/IUTENCH.

3. Munopsb! B anredpanyeckie J0NOIHEHHS IEMEHTOB onpeaenurens. Teopema o pasno-
EHHH ONPEIeIMTEN 110 3IeMEHTaM CTPoKH (cTondua).

4. Ooparnas matpuna. Teopema O CyIIECTBOBAHHH OOpaTHOH MaTPHIBL. AJTOPHTM
HAX O /IEHNUs 00PATHONH MaTPHIIbL.

5. Panr marpHusl. DieMeHTapHBIC IPe0OPA30BAHHS MATPHIL.

6. Cucremsl JIHHEHHBIX YPABHEHHII: MATPHYHAS 3aAMHCH H MATPHYHOE PELLUECHHE CHCTEM.

7. Pewenue cuctem nuHEHHBIX ypagHeHuH no dopmynam Kpamepa.

8. Pewmenune cucrem nuHeiiHeIX ypaBHeHuil meronom Taycca. Mcenenoanue cucrem Jiu-
HEHHEIX YPABHEHUIH HA COBMECTHOCTE.

9. Cucremsl 0IHOPOIHBIX JTHHEHHBIX ypaBHeHHH. DyH1aMeHTANbHAS CHCTEMA PELICHHI.

10. TloHsATHE R-MEPHOIO IHHEHHOI0 BEKTOPHOIO MPOCTPAHCTBA.
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11. TlonsTHe NHHEIHOMH 3aBUCHMOCTH/HE3aBHCHMOCTH CHCTEMbI BEKTOPOB.

12. TloHsTHE paHra CHCTEMbI BEKTOPOB.

13. Tlonstue nuueiiHoro npoctpaHcrea. [Ipumepsl nuHeHHBIX npocrpadcTs. [lonsrue n -
MEPHOTI'0 €BK/IM0BA NPOCTPAHCTEA.

14. Baszuc, KOOPAMHATEL, PASMEPHOCTD.

15. Jluneiinsie npeodpa3zoBaHus JIMHEHHbIX NPOCTPAHCTB (JIMHEHHbIE ONEPATOpPSI).

16. MarpuuHas 3anuch TMHEHHBIX onepatopos. JleficTBHs Hal TMHEHHBIMU ONEPATOPAMH U
COOTBETCTBYIOILHE AeHCTBHS HAJl UX MAaTPHLIAMH.

17. CobcreenHeie BeKTOPBI M COOCTBEHHBIE 3HAYEHHS.

18. Bexrops! (OCHOBHBIE OHATHS ).

19. JlunHeiinble onepaluHH Hajl BEKTOPaMH, HX CBOHCTBA.

20. JlekaproBas cuctema KoopauHart. HaxomaeHue koopauHar Bekropa. JleneHue oTpeska
B JJAHHOM OTHOLLIEHHH.

21. CkanspHoe NpoH3BEICHHE BEKTOPOB, ero cBoiicrea. Teopema O BBIpaKeHHH CKalsipHO-
ro IPOHU3BEICHHS YePe3 KOOPAHHATEI BEKTOPOB. YT0JI MEH 1Y BEKTOPAMH.

22. BekropHOe HNPOU3BE/IEHHE BEKTOPORB, ero cBoiicTa. TeopeMa 0 BBIPAXKEHHH BEKTOPHO-
ro IPOMU3BEIEHHA YEPE3 KOOPAHHATEI BEKTOPOB.

23. CmemniaHHOE NPOH3BEIEHHE BEKTOPOB, €r0 reOMEeTPHUECKHii CMBICI W cBoiicTBa. Beipa-
JEHHE CMELIAHHOTO MPOH3BEIESHHS Y€pe3 KOOPJHHATEI BEKTOPOB.

24. KoopauHaTel HA MIOCKOCTH M B ipocTpancTie: adypHHHBIE, IKAPTOBLI, MOISAPHBIE, 111~
JIHHJPHYECKHE.

25. Ilpsmas HA IUIOCKOCTH: YPaBHEHHE NPAMOIl, npoxoasuieii uepe3 TOUKY NEpPHEH/IHKY-
NISIPHO BEKTOPY; 00liee, KAHOHHYECKOE YPaBHEHHA.

26. Ilpsmas HA IUIOCKOCTH: YPABHEHHE MPAMOI «B OTPE3KAX», YPABHEHHE NPAMOIl ¢ yrio-
BbIM KO3(DHIMEHTOM; YpaBHEHHE NPAMOH, IPOXO/IAIIEH Yepes JBe TOUKH.

27. Hccnenoanue oduiero ypasHeHus npsmoil. BzaumHoe pacnonoxeHue npsMeix Ha
IUIOCKOCTH: YIOJl MEXCLY NPSMBIMH, YCIOBHS NAPAUIEIBHOCTH U NEPHEH MK YIAPHOCTH.

28. JIMHHM BTOPOTO NOPAAKA: WLIHIC. BEIBOJ KAHOHHYECKOTO YPaBHEHHS ILIUIICA.

29. Jlunuu Broporo nopsaka: runepdbona. BeiBoa KaHOHHYECKOr0 ypaBHeHHs rUnepOobl.

30. JIunuu BTOpOIro nopsaaka: napadona. BelBoj KAHOHHUYECKOIO YpaBHEHMS 1apadoibi.

31. YpaBHeHHs NOBEPXHOCTH W JIHHHH.

32. PasnuuHbIC BH/bI YPABHEHHS [LJIOCKOCTH.

33. Hccnenosanue odllero ypapHeHHs IUIOCKOCTH. B3iauMHOe pacnonoixeHue IocKoCTeil:
YIoi MENKAY IUIOCKOCTAMH, YCJIOBHSA MAPAIIEILHOCTH H NEPHEHHKYIAPHOCTH.

34. PaznuuHbie BU/IBI YPABHEHUA NPAMOI B IIPOCTPAHCTEE.

35. BiaumHOe pacnonokEHHE ABYX MNPAMBIX B IPOCTPAHCTBE: YOIl MEKIY NPAMBIMH,
YCIIOBHS NAPAIEIBHOCTH H EPIEHIHKYISPHOCTH.

36. BaaumHoe pacnoioiKeHHe NPAMOil U IIOCKOCTH.

37. IMoBepXHOCTH BTOPOrO MOPSIKA.

38. Muoxkecrsa (ocHoBHBIE noHaTHsA). Onepaunn Hajg MHox)ecTBamu. [lekaproBoe npous-
Be/leHHE MHOMKECTB.

39. Yucnosas nocieaoBarenbHOCTh. [Ipeaen 4ucioBoii nociae10BaTelbHOCTH.

40. MOHOTOHHBIE MOCIEI0BATENLHOCTH.

41. IMonarue ¢pyHxurn. Cnocodwl 3ananud GyHxuuH. OCHOBHBIE XapaKTEPHCTHKH (yHK-
LIHH.

42. Tlpepen drynkumu B Touke. OnHocroponnue npenenst. [Tpenen dyaxuun npy X —» 0.

43. OcHOBHBIE TEOPEMBI O MPEIEIax.

44, 3ameuarellbHEIE TPEISILL.
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45. HenpepeiBHocTh GyHKUHH B TOuke. OCHOBHBIE TEOPEMBI 0 HENPEPbIBHBIX (DYHKIHAX.

46. CpoiictBa (hyHKLMI, HENPEPLIBHBIX HA OTPE3KE.

47. Knaccuduxauus Touek paspbisa QpyHKLUHH.

48. 3anauu, npUBOAALIME K [MOHATHIO Npou3BoaHoi. OnpeaeneHue npou3BoaHOI, eé reo-
METPHYECKHH M MEXAHHYECKHH CMBICIL.

49. Ocnosusie npasuna auddepenunposanus. [Ipoussoanas cnoxuoil u obparnoii dyHk-
uuii. Tabnuua npoH3BOHBIX.

50. TTpou3BO/HBIE BBICHIHX MOPHIKOB.

51. Jdudpepenunporanue HesBHO 3anaHHO (yHxkuuu. [nddepenumporanue napamerpu-
yeckH 3a1aHHbIX QyHKuKil. Jlorapudmuueckoe nuddepenuporanme.

52. Tloustue auddepenumnana ¢yHkuMN, ero reomerpuueckuii cmeicn. Juddepenunans
BBICIIHX TIOPS/IKOB.

53. OcHoBHble Teopemsl aupdeperunansioro ueuncnenuns. [pasuno Jlonurans.

54. Hurtepsalibl MOHOTOHHOCTH, AITOPHTM HX OTBICKAHMS, DKCTPEMYM (PYHKLIHH,

55. Haubonbliee n HauMeHbLIEe 3HauYeHHs (DYHKIHH, HEIIPEPLIBHOH HA OTpe3Ke.

56. Beinyxinocts rpadguka GyHKUHH, TOUYKH nepernda.

57. Acumnrotsl rpadgmka (yHKIHH,

58. OOwas cxema uccnegosanns GyHKUHH H nocTpoeHns eé rpaduka.

Bonpocsl K 3x3ameny (2cemectp)

1. Tlonstue HeonpeneneHHoro unrerpana. Croiictea HeonpeaeneHHoro uxrerpana. Taob-
JIMLA OCHOBHBIX HEONPEIEIEHHBIX HHTEIPAIIOB.

2. OcCHOBHBIE METO/bI HHTEIPHPOBAHHUS.

3. HurerpupoBaHue pauHOHANBHBIX QYHKIIMIL

4. OnpeneneHHblil MHTErpan Kak npeaen WHTerpansHoit cymmbl. OcHOBHBIE CBOliCTBa
ONpEIEIEeHHOr0 HHTErpaa.

5. Ouenku unTerpanos. DopMyna cpeiHero 3HaYeHHs.

6. Hurerpan ¢ nepeMeHHbIM BepXxHUM npeaenom. Gopmyna Herotowa - Jleiibnuua.
7. 3amena nepemeHHOil M GopMYNIa HHTEIPUPOBAHMSA 110 YACTAM B ONPEICIECHHOM HHTE-

8. T'eoMeTpHueCcKHE NPHIOAKCHHS ONPE/ACICHHOIO HHTErpaa.

9. [IpubnuieHHbIE BEIYHCICHHS OIMPE/IS/IEHHbBIX HHTEIPAIOB.

10. Muterpan ¢ OecKOHEUHBIMH NpejenamMy HHTerpupoBaHus. Murerpan ot paspbiBHOI
(hyHKLHH.

11. ®dyHKIMM JBYX nNepeMeHHbIX (OCHOBHBbIe noHATHA). [eomerpuueckoe wu3oOpameHuHe
(hyHKIMH IBYX NEepeMEHHBIX.

12. TIpenen gynkuun asyx nepeMmenHsix. HenpepoiBHOCTE QYHKUMH ABYX NEPEMEHHbIX.

13. YacrtHsle MPOH3BOAHLIE NEPBOIrO NOpsaaAKa. YacTHble MPOH3BOAHLIE BBICILIHX [IOPSAIKOB.

14. Inddepenunpyemocts v nonueiii quddeperunan dyuxuun. [TpuMeHeHHe MoiHOro
nuddeperumana K npHOIHKEHHBIM BHIYHCIEHHAM.

15. Ilpoussoanas no HanpasieHu. I'paaHenT.

16. KacarensHas rIoCKOCTb H HOPMAJb K OBEPXHOCTH.
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17. Dkerpemym hyHKIHH IBYX MEPEMEHHBIX.

18. Haubonsbuiee n HaumeHsbliee 3HaYeHNA (YHKIIHH B 3aMKHYTO# 0D1acTH.

19. Dmnupuueckue gopmynel. Meros HaMMEHBLIINX KBAIPATOB.

20. Ilpeamer Teopuu BeposTHOCTEH. Buasl ciyyaiiHbIX cODBITHIL

21. Knaccuueckoe onpenenenue BeposTHocTH. CBolicTBA BEPOATHOCTH.

22, DneMeHThl KOMOMHATOPHKH.

23. T'eoMeTpHUECKas BEPOATHOCTb.

24. OrnocurensHas yactota. CBONCTBO YCTONYHBOCTH OTHOCHTEJIBHOI YaCTOTHI.

25. Cymma asyx codbrtuii. Teopema cnoxeHus BepOATHOCTEH HECOBMECTHBIX COOLITHIA.

26. Tlpoussenenue coOBITHI, YCIOBHAA BEPOATHOCTh. TeopeMa YMHOMKEHHS Ul 3aBHCH-
MBIX COOBITHIL.

27. Hezasucumsle coObiTis. Teopema yMHOMEHHS /115 HE3ABHCHMBIX COOBITHIA.

28. Mopmyna nonaHoii BepoaTHocTH. Popmyinsl baiieca.

29. dopmyna bepuymwim. Hanbonee BeposTHOE YHCIIO YCIIEXOB.

30. JlokansHas ¥ uHTErpansHas TeopeMsl Myaspa-Jlannaca.

31. ®opmyna [yaccona.

32. Buasl cinyuaiiHbiX BelWdMH. 3aKOH pacrpeielieHus BEpOATHOCTEH AUCKpeTHOH cny-
YyaiiHO# BenHYHHbL. MHOroyroisHHK pacnpeieneHHus.

33. bunommanwHOe pacnpenenenue, pacnpenenenue [IyaccoHa IHCKpeTHBIX Cly4aiHBIX
BEJIMYHH.

34. TIpocreiimuii noTok coObITHIA.

35. Onepauuy Haja cny4aiiHBIMH COOBITHAMM.

36. MareMarHUY€CKOE OKHIAHHE AHCKPeTHOI cnydaiiHoii BennuuHbl. CBolicTBA MaTEMATH-
YECKOro OXHIAHHA.

37. Iducnepcust AMCKpeTHOH cnyudaiinoi Bennuunel. Ceoiicrea aucnepeun. Cpennee ksaj-
paTHYECKOE OTKIOHEHHE.

38. dyHkuMg pacnpe/ie/ieHns BEPOATHOCTEH ciyyaiiHoil BetnunHbl, e€ cBoicTRA.

39. IL1oTHOCTE pacrnpeac/icHHAs BEPOATHOCTEH HENPEPLIBHOM ciayuaiiHoil Be/JIHYMHBL, e
CBOIICTBA.

40. Yucnoesle XapakTePUCTHKH HENPEPbIBHBIX CYYAHHBIX BEIHYHH,

41. 3akoH paBHOMEpHOro pacnpeaeieHus. MYHKUHA paCHpeIeIeHHs, MaTEMATHUYECKOE
OXKHIAHHE, THCIIEPCH PABHOMEPHO - pacnpeaenéHHoil cly4aiHOi BeHYHHEL

42. HopmaibHOE pacrpeieicHie, BEPOATHOCTh MONAajaHHs HOPMAIBHO pPachpeaencHHOH
CIy4aiHOHi BEIHYHHEI B HHTEPBAI.

43. BrluucneHHe BEepOATHOCTH 33JaHHOIO OTKIIOHEHWS HOPMAILHO PACHpPEe/IeHHOMH Cily-
yaiiHoi BenuuuHsel. [Ipasuno Tpéx curm.

44, AcHMMETPHSA H IKCLECC.

45. IlokazarensHoe pacnpeneneHue. BepoaTHOCTE nonajgaHHs B MHTEPBA II0KA3aTElbHO
pacnpeneneHHoH ciy4aiiHoi BeIMYHHBL.
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46.
47.
48.
49.
50.
51.
52.
53.

Cucrema ABYX Cl1ydaiiHbIX BEJIHYHH.

ITpeaensHbIe TEOPEMEBI TEOPHH BEPOSTHOCTE.

Lenu Mapkoga.

IIpeamer MaTeMaTHYECKOH CTATHCTHEH.

[NenepanbHas U BEIBOPOYHAS COBOKYNHOCTH. BapuaumoHHbie psijibl.

DOmnupHyeckas (PyHKLHS pacnpeeIeHus H ee CBOcTBa.

['paduueckoe nzobpakeHHe BAPHAIIMOHHBIX PsJIOB.

Yucnossle XapaKTEPHCTHKH BAPHALIMOHHBIX PAJIOB: Cpe/iHss apudMeTHueckas, Moa 1

MEHaHa, JUCNEPCHs, CPeIHee KBapaTHUECKOE OTKIOHEHHE, KO3p(pUIMeHT BapHaLlUH, HaYaIbHbIE
H LEHTPAIbHBIE MOMEHTBI, ACHMMETPH H 3KCLECC.

4.

Bribopounstit metoa. O6mue ceenenus o BeibopouHoM Metoae. Omnbkn BeIOOPOYHOTO

HAOMIOqeHHS.

55.
56.
57.

[ToHATHE OLIEHKH [APAMETPOB pacipeeieHHs.
Mero/bl noIy4eHHs OLEHOK.

[lonsTHE HHTEPBANLHOIO OLIEHHBAHHA NapaMeTpoB. JJoBepHTeNbHEIH HHTEPBAN 115

OLEHKH MAaTEMATHYECKOID O3KHIAHHA HOPMAILHOI'O pacnpeac/ieHHA IIpH H3BECTHOM O .

58.
59.

. 2
[Iposepka cratucruueckux runores. Kpurepuii = K. [Inpcona.
PerpeccHOHHBIN aHAIH3.

60. JlucnepcHoHHbIH aHATH3.

7.4. MeToaunyeckue MaTepuasnbl, onpeaensiowme npouenypbl OueHMBaHUA 3HAHUM,
YMEHMUHN U HAaBbIKOB, U ONbITa AEeATEJIbLHOCTU, XapaKTepusylowwmux 3Tanbl (popMuUpoBaHma
KOMMNEeTeHLUUun
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TpeboBanus K KOHTPOILHOI paboTe.

Kontponeras pabora npeacrapnseT cobol oun H3 BUIOE CAMOCTOATENBHOI pabote! 00y-
gatoruxes. [To cyTH — 3T0 H3/MI0OKEHHE OTBETOB HA& OLPCAC/HCHHBIC TEOPETHYCCKHE BOIPOCH! IO
yueGHO# TUCIHILIMHE, @ TAKKEe PelIeHHe IPAKTHYECKHX 3a/1ad. KOHTPOIBHEIC MPOBOJATCS U4 TO-
ro, 4T00El PasBHThL ¥ 00YYarOMUXcs cHOCOOHOCTH K aHain3y HaydHOH u y4eDHOH JHTEpaTypEl,
yMeHue 06001IAaTE, CHCTEMATH3INPOBATE ¥ OLNEHUBATEL MPAKTHICCKAA H Hay4HBIH MaTepHan, yYKpell-
JISTH HABBIKH OBITANEHHA [TOHATHAMMH OHpE:.ElEJIEHHUﬁ HaYKH H T. 1.

[Ipu oleHKe KOHTPONIBEHOH MPero/aBarelh PYKOBOACTBYETCA CCIYIOMHMH KPUTEPHAMH!

- paboTa GbL1a BBIIONHEHA aBTOPOM CaMOCTOATENBHO;

- obyuaromuiica noaoSpan I0CTAaTOYHbIH CIHCOK JIHTEPATyphl, KOTOPhI HEOOX0muM
OCMBICTTEHHS TEMBl KOHTPO/ILHOIH;

- @BTOp CyMell COCTABHTL JIOrHYecKH OOOCHOBAaHHEIH MIIaH, KOTOPBIH COOTBETCTBYET MO-
CTABJIEHHEIM 3amadamM | cHOopMYIHPOBAHHOM LIEIH;

- o0yyaromuiics mpoaHanH3MpOBAI MATCPHAT,

- KOHTpoJbHad paboTa oTBewaeT BeceM TpeDOBAHHAM YETKOCTH H3MOKEHHS H apryMEHTH-
POBaHHOCTH, 00BEKTHBHOCTH M JIOTHYHOCTH, TPAMOTHOCTH H KOPPEKTHOCTH;

- obyuarommuiics cymen 060CHOBATE CBOK TOUKY 3PEHHS]

- KOHTpolsHas paboTa oopMIeHa B COOTBETCTBHH C TPeOOBAHHAMIU,

= dBTOp 3alllHTHII KOHTPOJIBHYIO H YCIICHTHO OTBETHI Ha BCC BONIPOCEI NPEIIOJaBaTe/ld.

KouTtpoasHas pabota, BeinoHeHHas HeOpexHO, He [0 CBOeMY BaphaHTy, be3 cobmoneHns
IIpaBHIL, NMPEILABIMEMEIX K e¢ ohOpPMIIEHHIO, BO3BpamaeTcs 6e3 MpOBEPKH ¢ yKA3aHHEM IIPH4HH,
KOTOpEIE AoBOAsTCH N0 of0yyaiomerocs. B oTom cimydae KOHTponbHas paboTa BBIIOIHAETCA MO-
BTOPHO.

BapnanT KOHTpOIbHOH paboTel BEIAETCA B COOTBETCTBHH ¢ MOPAIKOBEIM HOMEPOM B CIIHCKE
MATHUCTPAHTOB.

s -

KpHTEPHH OLEHKH 3HAHWA NPH HAMHCAHUY KOHTPOJBLHOH PA00ThI

OTMeTKa «OTIHYHO» BeICTABIAETCS 00ydaromemMycs, MoKasaBIIeMy BCECTOPOHHHE, CHCTe-
MATH3MpPOBaHHEIC, TIYOOKHE 3HAHHI BOMPOCOE KOHTPOJIBHOM paboThl H YMEHHE YBEPEHHO [IpHMe-
HATH MX Ha MPAaKTHKE NPH PEIIEHHH KOHKPETHBIX 3a1ad, CBOOOAHOE M NpaBH/IbHOE 00OCHOBAHHE
MPHHATBIX peIleHHH.

OTMeTKa «X0poII0» BEICTaBIAeTCH o0ydalolleMycs, eclid OH TBEPJAO 3HAST MaTcpHall, rpa-
MOTHO H TI0 CYIIECTBY M3/IaraeT ero, yMeeT IPHMEHATh [TOMyYeHHBIE 3HAHHA Ha MPaKTHKE, HO J0-
IYCKAET B OTBETE HJIM B PEILCHHH 3a1a4 HEKOTOPLIE HETOTHOCTH, KOTOPBIE MOMKET yCTPaHHUTE ¢ II0-
MOIIBIO JOMOJIHHTEIEHEIX BOMPOCOB IPEMOIaBaTeN,

OTMeTKa «YIOBIETBOPHTETLHO? BhICTABNAETCA 00ydalomeMycs, NOKasaBuieMy (parmes-
TApHLIH, pPa3po3HEHHEIN XapakTep 3HAHHH, HEJOCTATOYHO NPABUIbHBIE (OPMYTHPOBKH 0a30BBIX
MOHATHH, HAPYIICHHS JIOTHYECKO 110C/1e10BaTENLHOCTH B H3I0KEHHH [IPOrPaMMHOIo MaTepHana,
HO IIPH 3TOM OH BJaJeeT OCHOBHEIMH MOHATHSMH BEIHOCHMBIX HA KOHTPOITLHYIO paboTy TEM, HeoD-
XOJUMEBIMHA JUTsS fansHeliinero o6y4enns ¥ MOJKET MPHMEHATH IIONy9eHHBIE 3HaHHA 10 06pasuy B
CTaHJIaPTHOM CHTYAITHH.

OTMeTKA «HEeyJOBIeTBOPHTENEHOY BEICTABIseTcs 00y4aomeMycsd, KOTOpIH HE 3HAET
GoMBlIel YACTH OCHOBHOIO COJIEPMKAHHS BHIHOCHMBIX HA KOHTPOJIBHYO paboTy BOIPOCOB TEM [HC-
[HIUIHHEL, JomycKaeT rpy0ble omubky B dopMyJIHPOBKaX OCHOBHEIX NOHATHH H HE yMEET HCIIONb-
30BATEL MOTYUEHHBIE 3HAHUH.

Tpebosanusa K BEITOJHEHHIO TECTOBOTO 3AIaAHHHA

TecTHpOBaHHE ABJIACTCA OJHHM H3 OCHOBHEIX CPEJICTE (JOPMAIBHOIO KOHTPOJA Ka4ecTBa
o0ydenns, DTO METO, OCHOBaHHEIH HA CTAHAPTH3HPOBAHHBIX 3aIAHHAX, KOTOPEIC TIO3BOTIAIOT H3-
MepHTh TenxodH3IKHONOTHYECKHE U JIMYHOCTHRIE XAPaKTEePHCTHKH, & TAKKe 3HaHHs, YMEHHA H
HABBIKH UCIBITYEMOTO.

OCHOBHBIE TPHHIHITEI TECTHPOBAHHSA, CIEAYIOLIHE:
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— CBA3b C LeMAMH 00y4eHHs - WeNH TeCTHPOBAHHA JO/DKHBI 0TBEYATh KPHTEPHAM COMHAIE-
HOIi [TOTe3HOCTH M 3HAYMMOCTH, HAYYHOH KOPPEKTHOCTH U OOINECTBEHHOH MO/11e PIKKH;

— 0OBEKTHBHOCTE - HCMOIL30BAHHWE B IEArOrHYECKHX H3MEPEHMSAX 3TOI0 MPHHIHKIA IPH-
9BAHO HE JIOMYCTHThH CYOBbEKTHBH3IMA H TIPEAB3ATOCTH B [IPOLIECCE ITHX H3MEPEHUH

— CIIPaBeUIHBOCTE U [VIACHOCTE - OJIMHAKOBO JIOOpOYENaTeNbHOE OTHOIICHHE KO BeeM 00y-
YAIOIIUMCA, OTKPBITOCTE BCEX 3TAlOB IPONECCAa H3MEPEHHH, CBOCBPEMEHHOCTE O3HAKOMIICHHA
06y4aroIMXCA ¢ pe3y/IbTaTaMH H3MEPEHHH;

~ CHCTEMATHYHOCTH — CHCTEMATHYHOCTE TECTHPOBAHHMH H CAMONPOBEPOK KaXKIOro yuebHO-
o MOJIY/IA, pasjiena W Kau/0f TEMET, BaYKHEIM aCIEKTOM JaHHOTO NPHHLMIE ABJLICTCS TpedoBanne
peIpe3eHTaTHRHOIO PeICTABNIEHI COIepKanna yIeOHOro Kypca B COlepKaHny TecTa;

- TYMaHHOCTE H HTHYHOCTB - TECTOBLIE 3aJaHHA M MPOIeIypa TeCTHPOBAHHA JONAKHEI HC-
KJII0YaTh HaHeceHHe Kakoro-mubo epema o0ydaroluMes, He JOIyCKaTh yIIEM/ICHHS HX N0 HalHo-
HAILHOMY, STHHYECKOMY, MATepHAIBHOMY, PAaCOEOMY, TEPPHTOPHAIBHOMY, KYIBTYPHOMY H JpY-
HM [IPH3HAKAM;

BakueiiinnM sBIsieTcs MPHHLMI, B COOTBETCTBHH C KOTOPBIM TECTHI MOJKHEI OBITH MOCTPO-
€HBI 110 METO/MKE, 0becIeurBaroNeil BETIONHEHKHe TpeOoBani COOTBETCTBYIOMIETO helepalsHOro
rocyZiapcTBeHHOro 06pa3oBaTeIbHOrO CTaHAAPTA.

B TecTOREIX 331aHHSX HCIOMB3YIOTCA YETHIPE THIIA BOIIPOCOB:

— 3akpeiTas dopMa - ABIfeTCA Haubo/ee PACIPOCTPAaHEHHOM U [PeJIaraeT HECKONBKO allb-
TEpHATHBHBIX OTBETOB HA MOCTaBieHHbIH Bonpoc. Hanpumep, obyuatomemycs 3ajgacTest BOIPOC,
Tpe0yOMmKH aTbTEPHATUBHOIO OTBETA «1a» WK «HET», «ABMACTCAR MIIH «HE ABIACTCAN, (OTHOCHT-
cA» WM «He OTHOCHTCH» H T.I. TecTOBOE 3ajlaHMe, COAEpIKamiee BOIPOC B 3aKpHITOH dopMme,
BKJIOYAET B cebs OJIMH HIH HECKOIBKO MPABHUIILHEIX OTBETOB H HHOIJA HA3EIBACTCH BEIOOPOYHLIM
3ajjasueM. 3aKphITas (opMa BOIPOCOB HCIOJIB3YETCS TAkKe B TeCTax-3a1a4ax ¢ BhIOOPOUHBIMH OT-
BeTaMHM. B TECTOBOM 3a7aHHM B 3TOM ciiydae c(pOpMy/IHPOBAHEL YCIOBHE 3aMauu U BCe HeobXom-
MEIC HCXOJIHbIE JaHHBIE, @ B OTBETAX [IPeJCTaBICHE] HECKOJIBKO BAPHAHTOB PE3YIIBTATA PElICHHA B
YHCITOBOM WM OykseHHoM BHue. OO6yuaromuiics NOMLKEH PENIMTh 3alaqy M NOKa3arh, KAKOH H3
[IpeCTABICHHBIX OTBETOB OH MOTYYHIL.

— oTKpeITas hopMa - BOTIPOC B OTKPEITOH (OopMe npeAcTaBideT co00H yTBEPIKIEHHE, KOTO-
poe HeoOGXOAMMO AONONHHTG, JanHas dopma MoxKeT OBIT: NpejcTaBIeHa B TECTOBOM 3alaHWH,
HANPHMEP, B BH/E CJI0BECHOrO TeKcTa, GopMyie! (ypaBHeHHs), rpaduKa, B KOTOPBIX MPOMYIIEHE!
CYLIECTBEHHEIE COCTABIIAIOMMKE - HACTH CJI0BA WM OYKBBI, yCIOBHBIC ofo3Hadenys, TUHHH HIH
u300pakenus 37eMeHTOB cXeMbl K rpaduxa. Ofygaomuiica NOJUKEH 110 MAMATH BCTABHTH COOT-
BETCTBYIOIIHE 3IEMEHTHl B YKa3aHHEIE MeCTa (KIIPOIYCKH»).

— YCTAHOBJIEHHE COOTBETCTBHS - B JAHHOM C/ydae 00ydalomeMycs NPelaraioT JIsa Cromc-
Kd, MELY 3JeMEeHTaMH KOTOPBIX CIeIyeT YCTAHOBHTE COOTBETCTBHE;

— YCTAHOBJIEHHE IIOC/IENOBATENBPHOCTH ~ TIPEATOIAracT HeoOXOAMMOCTh YCTAHOBHTE IIpa-
BHJIBHYIO TIOCIEI0BATEIFHOCTE [IPEJUIATaeMOT0 CITHCKA CIIOB HITH (pas.

Kpurepus olleHKH 3HAHHI NPH NPOBEIeHAH TeCTHPOBANHA

OTMETKa «OTJHYHOY» BEICTABIIAETCA IPH YCIOBHH MPaBHILHOIO OTBETa He McHee ueM 85%
TECTOBBIX 3a0aHHH:

OTMETKa «XOPOIIO BLICTABIACTCA MPH YCIOBUHM NMPABHIBLHOTO oTBeTa He MeHee ueM 70 %
TECTOBLIX 3alaHHI;

OrMeTKa «yI0OBIETBOPUTEINIEHO ) BEICTABIAETCA MPH YCIOBHH NPABHIBHOTO OTBETA HE MEHEE
50 %;

OTMeTKa «HeyIOBIETBOPHTENEHO» BEICTAB/IAETCA [IPH YCIIOBHH IIPaBHIIBHOTO OTBETA MEHEE
yeM Ha 50 % TecToBBIX 3ajaHHi.

Pe3y/IbTaTsl TEKYMIEro KOHTPOIA HMCIOJB3YIOTCA NPH NpPOBEICHHH MPOMEXYTOUHOH aTTe-
CTalHH.

Kpurepun onenKH 3HAHWI Ha 3a9eTe
3auer - GopMa NPOBEPKH 3HAHHMN, YMEHMH H HABBIKOB, NIPHOOPETEHHBIX 00YYAIONIHMHCA B
Iponecce YCBOeHUs yuebHOro MaTeprana JeKIHORHEX U NPAKTHHECKHX 3aHATHH M0 THCLHILIHHE.
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JaueT MOJKET IPOBOIUTECS B hopMe YCTHOTO orpoca To GuneTam (Bormpocam) win Ge3 OH-
JIETOB, ¢ IIpeJBAPHTENBHOI NOATOTOBKOH MM Ge3 MOATOTOBKH, 0 YCMOTPEHHIO NIPEro/iaBaTe/ls.
JK3aMeHaTOp BIpaBe 3a[aBaTh BONMPOCH CBEpX OHITETA, & TAKKe, IOMHMO TEOPETHYECKHX BOIPO-
COB, JIaBaTh 34Ja4H 10 MPOTpaMMe JIAHHOTO Kypca.

IK3aMEHaTOP MOKET MPOCTABHTE 3aueT Ge3 ompoca WM coDece/loBaHHS TEM aCmMpaHTaM,
KOTOPEIE AKTHBHO YYACTBOBAIH B PAKTHYECKAX 3aHATHIX.

KpuTepHuu oleHKH 3HAHMIE NPH NPOBeJeHHH 3a9eTa.

«3auTenHo» - BEICTAR/AETCH IIPH YCIOBKH, €CIH CTYIEHT TTOKA3hIBAET XOPOIIHE 3HAHAS U3y~
YeHHOro yueGHOro MarepHalia; caMOCTOATENBHO, JIOTHYHO MOCTEN0BATENLHO H3araeT H HHTEp-
[peTHpYeT MaTepHaisl y4eGHOro Kypea; TOHOCTbI0 PACKPHIBACT CMEICI IPEIIAaracMoro BOmpoca;
BJIaieeT OCHOBHEIMH TEPMHHAMH H TIOHATHAMM M3YUEHHOTO Kypca; MOKa3blBAeT yMEHHE Hepeno-
JKHTEH TEOPETHYECKHE 3HAHNS HA [IPEIN0IAraeMblil PAKTHIECKHH OMBIT,

«He 3a9TeH0» - BLEICTABIACTCS NPH HATHIHH CEPHE3HBIN YIYIIEHHH B [IPOLIECCE H3NOKEHHA
yueGHOro MaTepHana; B cITy9ae OTCYTCTBHA 3HAHHI OCHOBHBIX MOHATHI H OIPENENCHUH Kypca WK
IPHCYTCTBHH GOBIIONO KOMHYECTBA OMHOOK NPY HHTEPNPETAIMHN OCHOBHBIX OTPC/ICIECHUH; eCIH
CTYIEHT MOKa3bIBAET 3HAYATE/BHEIEC 3aTPYAHCHUS IPH OTBETE HA TPE/UIOKEHHBIC OCHOBHBIS H 110~
[IOIHATEIBHEIE BOIPOCH; IPH YCJIOBHH OTCYTCTBHH OTBETa Ha OCHOBHOH M JOTIONHHTENLHBIH BO-
IIPOCEL

KpuTepnn oneHKH 3HAANH HA IK3aMeHe

JK3aMEH MOKET MPOBOAHTHCA B (JopMe YCTHOTO ompoca no Guneram (Bompocam) HiH 6e3
GHIETOB, ¢ TIPe/IBAPHTENLHOM OArOTOBKOH HIM 63 MOArOTOBKH, II0 YCMOTPEHHIO MPENOIaBaTeNA.
DK3aMeHATOp BIIPABE 3a/aBaTh BONPOCE! CBEpX OmieTa, a TakiKe, MOMHMO TEOPETHISCKHX BOMPO-
COB, JABATP 334a4H 110 IPOrPaAMME JaHHOTO Kypea.

K3aMeHalHOHHBIE GHIETH (BOTIPOCEH) YTBEPIKIAIOTCS Ha 3aceaHHy KadeIpsl H MOANKCEL-
paloTcd 3asenyiommm xadexpoit. B Gunere IOIDKHO COAEpHAThes He Dosee TPeX BOMPOCOB. Kowm-
IJIEKT SK3aMEHAITHOHHEX OHIIETOB MO AHCIMILTHHE TOJIKEH cofepxkats 25—30 Guieros.

JK3aMEHaTOP MOKET MPOCTABHTE HK3ameH 0e3 ompoca uiu cobece/loBaHms TeM CTYICHTaM
KOTOPBIE AKTHBHO YYACTBOBAIH B CEMHHAPCKHX 3aHATHIX.

OTMeTKa «OTIHYHOY - CTYAEHT riy0OKO M IPOYHO YCBOHMT BECh MPOTPAMMHBIH MaTepHa,
HCUEpNBIBAIOIIE, OC/EI0BATENEHO, IPAMOTHO M JIOTHYECKH CTPOHHO €ro M3JaraeT, TECHO YBA3BI-
BaeT TEOPHIO ¢ npaktukoil. CTYIEHT He 3aTpYAHACTCA ¢ OTBETOM NMPH BHAOHIMEHEHHMH 3alaHHI,
cBOGOJIHO CIpaBIAeTCA ¢ 3a1adamMi, 3aTaHMAMH H JPYTHMH BHIAMH [DHMEHCHHS 3HAHWH, mpa-
BHIBHO 00OCHOBBIBAET MPHHATEIE PEIeHHH, BIA[eeT Pa3HOCTOPOHHHMH HABEIKAMH M [IPHCMAaMH
BLITONHEHHS TTPAKTHISCKHX paloT, O0HapyKUBAST YMEHHE CaMOCTOSTENbHO 0600mars 1 H3/TaraTh
MaTepHall, He JJOIyckas ommHOoK.

OTMeTKa «XOpOLIOY - CTYNEHT TBEPO 3HACT NPOrPaMMHBIA MaTepHal, TpaMOTHO H 10 CYy-
IIECTBY H31aracT ero, He JOMYCKAeT CYIeCTBEHHEIX HETOUHOCTEH B OTBETE Ha BONPOC, MOXET Ipa-
BU/IEHO TIPHMEHST TEOPETHYECKHE TTONOMKEHHs U BIaJIeeT HeoOX0HMBIMH HABBIKAMH [IPH BHIIION-
HEHWH [MPAKTHYECKHUX 3alaHiii.

OTMeTKa «yJ0BIETBOPHTENBHOY - CTYACHT YCBOWII TOJBKO OCHOBHON MaTepHall, HO HE 3Ha-
eT OTHEeTBHBIX AeTaneil, IONyCKaeT HEeTOYHOCTH, HEeIOCTATOYHO HPABHIIBHBIC (OPMYITHPOBKH,
HAPYINAeT MOC/IEA0BATELHOCTE B M3/I0XKEHHH MPOrPaMMHOTO Mareprana M HCHBLITHIBACT 3aTpyl-
HEHHS B BRITOJIHEHHH TIPAKTHYECKHX 3a/IaHuH.

OTMeTKa «HEyIOBNETBOPHUTENLHOY - CTYICHT HE 3HAET 3HAYUTE/IBHON YacTH NPOrpaMMHOro
MaTepHasia, JOIYCKaeT CYIECTBEHHEIE OMKOKY, ¢ GONMBENIIME 3aTPYIHCHUAMH BBITOJHACT MPAKTH-
yecKHe paboTsl

Kpurepiu ocBoenus 0HJIAMH Kypca

ITpumensercs 100-6anpHad cHCTEMA OLIEHHBaHUS

JnanazoHsl MMKATE] OLEHHBAHAS Ouenka Mpornucso
(100-6GanbHast 1Kana)
90-100 Otmraao
75-89 Xopomo
60-74 VY HOBIETBOPHTEEHO
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HeynoBIeTBOPHTENBHO

0-59
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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 BbiCclLe MaTeMaTukn. 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 BbiCcLLe MaTeMaTukn. 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

Yysko, E.B. (Mankoncknm rocyjapCTBEHHbIN
TEXHOJIOrNYeCKUI yHNBEPCUTET). BoiCliaa maTeMaTuka AN4
TeXHU4yecknx By3o0B : y4yebHoe nocobue / E.B. Yysko ; [®TBOY
BMO Maikon. roc. TexHo. yH-T , Kag. BbICLL. MaTeMaTUKN 1
cucteM. aHanusal. - Mankon : KyvepeHko B.O., 2018. - 262 c.
- bubnnorp.: c. 262

http://lib.mkgtu.ru:8002/libdata.php?id=2100047764&DOK=
07B8BI&BASE=000530

8.2. lononHuTesIbHaA nurtepaTtypa

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

LLinnayes, B. C. Bbiclwas maTemMaTnKa [3N1eKTPOHHbIN
pecypc] : y4yebHuk / B. C. LLUnnayes. - MockBa : UHDPA-M,
2018. - 479 c. : un. - (Beiciee obpasoBaHue: bakanaspuaT). -
3BbC 3HaHuyM. - URL:
http://znanium.com/catalog/document?pid=945790. - Pexxum
[ocTtyna: no nognucke. - ISBN 9785160100722

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+069
3A7

LLnnayes, B.C. 3aga4yHunK no BbICLLUEA MaTeMaTUKe :
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 "Hay4Ho-n3pnaTtenbCKUn 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

519.2(07) K 89 Kynxesa, C.K. (Mankonckun
roCcyAapCTBEHHbIN TEXHONOMMY4eCKNn yHnBepcmTeT). OCHOBbI
TEopuN BEPOATHOCTEN N MaTEMaTUYECKON CTaTUCTUKM :
yyebHoe nocobue / C.K. Kynxxesa, 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: peructpaumsa B 3UOC. - bubaunorp.: c. 136 (11
Ha3B.)

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

NnHenHasa anrebpa n aHannTN4eCcKasa reoMeTpus.
MeToaunyeckmne pekomeHaaLumnm no n3y4eHnio oHNanH-Kypca /
CocT. bepaHokos M.K., IéMnHa T.U., Ky3bmeHko H.A.,
LLleBsakosa O.M., XakoHoBa WU.M. - Mankon: UM "Ky4yepeHKo

http://lib.mkgtu.ru:8002/libdata.php?id=00068361&DOK=0C
702A&BASE=000001

B.O., 2023. - 64 c.
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Ha3BaHue Ccbnka
MaTemaTn4ecknnm aHanuni. MetTogmnyeckne pekomeHgaumm no | http://lib.mkgtu.ru:8002/libdata.php?id=00068362&DOK=0C
n3yyeHunto oHNnamH-kypca / Coct. AémunHa T.U., LLieBsikoBa 7028&BASE=000001
O.M., Yysako E.B. - Mankon: UM "Ky4epeHko B.O., 2023. - 58 c.
MaTemMaTnyecknin aHanus : OHJIanH-KypcC : IeKTopuyM : canT /| https://www.lektorium.tv/matematicheskij-analiz
OdemunHa T.U., WeBsakosa O.., Yysko E.b. - Mawnkon, 2020. -
36 yacos. - URL
NnHenHasa anrebpa n aHanUTNYECKasa reoMeTpus : OHNalH- https://www.lektorium.tv/linear-algebra
KypcC : nekTopuym : canTt / bepaHokosB M.K., XakoHoBa .M.,
Ky3bmeHKo H.A. - Mankon, 2020. - 36 yacos. - URL:

8.3. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUMOHHbIE pecypchl ceTn «MIHTepHeT»

1. Znanium.com. ba3oBasa KoNnekums : 31eKTPOHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
n3patenscknm ueHTp NMHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtenen. - TekcT:
3NEeKTPOHHbIN. PoHA DBC chopMmpyeTcsa ¢ y4eTOM BCeX U3aMeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BK/tOYaeT y4ebHuku, y4ebHbie nocobums, YMK, moHorpacum, astopedepaTsl, Auccepraunm,
3HUMKIONeann, CIoBapu U CNpaBoYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE OKYMEHThI,
cneumanbHble nepuognyeckne n3gaHns N n3gaHus, BollyCcKkaemsle n3gatesibCTBamMmu By30B.
http://znanium.com/catalog/ 2. eLIBRARY.RU. : Hay4YHasa anekTpoHHas bubnnoteka : canT. - MockBa,
2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: ans 3aperucrpup.
rnonb3oBaTenen. - TeKCT: 3IeKTPOHHbIN. MNnatdopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no
MHnunaTmee Poccmnckoro poHaa hyHOaMeHTasIbHbIX UccnegoBaHun gnsa obecnevyeHns poCcCUNCKUM
Y4YeHbIM 3JIEKTPOHHOI0 A0CTYrMa K BeAYyUW UM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga
eLIBRARY.RU Ha4vana paboTy € pyCCKOA3bIYHbIMU NY6ANKaALNAMU N HbIHE SIBASIeTCS BeayLlen
9NEeKTPOHHON BNBANOTEKON HAayHYHON MEPUOLNKM Ha PYCCKOM fA3bIKE B MUpe.
https://elibrary.ru/defaultx.asp 3. IPRBooks. ba3oBas Konnekuuns : 31eKTPOHHO-6nbnnoteyHas
cucteMma : canT / ObwecTBO C OrpaHUYeHHON OTBETCTBEHHOCTLIO KoMnaHumsa "An MNMn Ap Megmna". -
CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum gocTtyna: ons saperncrpump.
noJib3oBaTesiel. - TEKCT JIEKTPOHHbLIN. ABNAETCHA PpacnpoCTPaHEHHLIM 06pa3oBaTEbHbIM
3/1IeKTPOHHbIM PeCypcoM AJIS1 BbICLLUNX U CPeAHUX CneunanbHbiX y4ebHbIX 3aBefeHnn, Hay4yHo-
nccnenoBaTesIbCKUX MHCTUTYTOB, NyBNnYHbIX 6ubnnoTek, NnpnobpeTatolinx KOpNopaTMBHbIA A0CTYyN
ansa ceomx obyyatowmxcsa, npenogasatenen u 1.4. 3bC BkaoYaeT y4ebHy0 1 Hay4HY0 nuTepaTypy
Mo HanpaBJIeHNAM NOArOTOBKU BbICLLUEr0o U CcpefHero npogeccnoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

NpUNoXKeHNs: paboTa Cusbl, yros Mexay
BeKTOopaMu. BeKTopHoe nponsseneHune
BEKTOPOB, NPUJIOXXEHNWS: NoLWab
napannenorpamma, MOMEHT CUJIbI.
CMellaHHOe Npoun3BeeHne BEKTOPOB,

v/linear-algebra

Ne Paspen PaccmaTpuBaeMblie BONPOCHl PekoMeHayemas unosble
muTepaTtypa
apayu
1 cemecTp
1. NnHenHasa anrebpa [lencTBMA Ha[ MaTpULaMmn: NMHENHbIe https://www.lektorium.t[1], cTp.61-75
onepaunn, yMHOXeHune. Beluncnenme v/linear-algebra
onpenennTenen.
2. NlnHenHan anrebpa BbivyncneHne obpaTHOM MaTpULLbI. https://www.lektorium.t[1], cTp.61-75
BbidncneHne paHra MaTpuLbl C MOMOLLbIO v/linear-algebra
MeTo4a OKaNMJISAIOLWNX MAHOPOB.
PelLeHe CUCTeM JIMHENHbIX YPaBHEHWI C
rmomoLubio popmyn Kpamepa. PelweHne
CNCTEM JINHENHbIX YPABHEHUN MaTPUYHbBIM
cnocobom.
3. NlnHenHasn anrebpa iccnepoBaHme CUCTEMbl JIMHENHbIX https://www.lektorium.t[1], cTp.61-75
ypaBHeHU obLiero Bnaa Ha v/linear-algebra
COBMECTHOCTb 1 peLleHne COBMECTHbIX
cnctem obuero Bnaa. HaxoxaeHue
byHAAMeHTaNbHON CUCTEMbI PeLUEHUI
OOHOPOAHOW CUCTEMBI.
4. BekTopHas anrebpa VInHeHble onepauunn Hal BeKTopamu. https://www.lektorium.t[1], cTp.119-127
Pa3no)xeHne BekTopoB no 6asucy. v/linear-algebra
UInHeHble onepauumn Hal BEKTopaMmu,
BaJaHHbIMU KOOpAMHaTaMW.
5. BekTopHas anrebpa CkansapHoe npov3sefeHne BeKTOpos, https://www.lektorium.t[1], cTp.119-127
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MPUNI0XKEHNA: obbem napanjenenunnena.

ncuncneHne PyHKUMm

inndhepeHunposaHus. NMponssogHas

6. PneMeHThI YpaBHeHMe NpAMON: C yrioBbIM https://www.lektorium.t[1], cTp.176-186
@HaNnTM4YecKon KoahurumeHToM, obliee, B OTpe3sKax. v/linear-algebra
reomeTpumn Yron mexay ABYMS NPAMbIMU, YC10BMA
MnapannenbHOCTN U NepPrneHaNKYNSPHOCTN.
KpuBble BTOPOro nopsgka
7. PnemMeHTbI MnockocTb: obuiee ypaBHeHue, noHAaTne |https://www.lektorium.t[1], cTp.176-186
@HaNnTMYecKon HOPMaibHOr0 BeKTopa. Yron Mmexxany v/linear-algebra
reomeTpumn MJIOCKOCTSAMMU, YC/I0BMS NapasiiesisHOCTH
N NepneHAnKYNApHOCTN ABYX
MJOCKOCTEN.
8. PneMeHThI MpsaMas B MPOCTPaHCTBE: MOHATME https://www.lektorium.t[1], cTp.176-186
@HaNnTM4YecKon HanpaBAAOLLEr0 BEKTOPA, KaHOHNYeCcKoe v/linear-algebra
reomeTpumn YpaBHeHne npamoin, obliee ypaBHeHMe,
MmapamMeTpuyeckoe ypaBHeHune. BzanMHoe
pacrosioXeHne ABYX MPsSiMbIX B
MPOCTPaHCTBE. Yron Mexxay npsambiMu.
B3anMHoe pacnono)xeHne NpsaMon n
NI0CKOCTW. Yron Mmexay nNpsMoi un
MJIOCKOCTbIO.
. BeeneHve B Onepauunn Hapg MHoXecTBaMu https://www.lektorium.t[3], cTp.105-119
MaTeMaTU4YeCcKunin [lekapToBOE rNpon3sefeHne BEKTOPOB. \v/matematicheskij-
@Hann3 analiz
10. BesepneHne B Hucnoesas nocneposaTenbHoCTb. [lMpepenhttps://www.lektorium.t[3], cTp.105-119
MaTeMaTU4YeCcKunin MMCNOBOW MNocnefoBaTesIbHOCTH. \v/matematicheskij-
@Hann3 analiz
11. BeeneHne B Mpenen yHKUMK. 3amMmevaTesibHble https://www.lektorium.t[3], cTp.105-119
MaTeMaTU4YeCcKunin npepnesnbl. PackpbiTne \v/matematicheskij-
@Hann3 HeonpefesieHHOCTEeN. analiz
12. BeeneHve B HenpepblBHOCTb PYHKLUM B TOYKeE. https://www.lektorium.t[3], cTp.105-119
MaTeMaTU4YeCcKunin Knaccudumkaumsa Tovek paspbiBa hyHKUMK v/matematicheskij-
@Hann3 analiz
13. \AnddepeHumansHoe |OCHOBHbIe NMpaBuia https://www.lektorium.t[3], cTp.205-216

\v/matematicheskij-
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O4HOWM NMepeMeHHown

C/IOXKHON 1 06paTHOWN PYHKLMNIA.

analiz

a3pbIBHOM OYHKLINMK.

analiz

14. OntdepeHumnansHoe [[MloHaTue auddepeHumana dyHkumn, erohttps://www.lektorium.t[3], cTp.205-216
ncyncneHvne PyHKUMM [FeoMeTpu4ecknm cmbica.  lNpumeHeHnev/matematicheskij-
OOHOW nepeMeHHown innpdepeHumana B npubnmxeHHbixanaliz
BbIYNCSIEHUSIX.
15. dnddepeHunansHoe  [[IpasBuio NonwuTtans. PackpbiTuehttps://www.lektorium.t[3], cTp.205-216
ncuncneHne PyHKUMn [HeonpeneneHHoCcTen. \v/matematicheskij-
OOHOW NepeMeHHown analiz
16. OnchdepeHumnansHoe  |IHTepBasbl MOHOTOHHOCTW, anropuTMm umxhttps://www.lektorium.t[31, cTp.205-216
ncuncneHne PyHKLMN  OTbICKaHUA. JKCTPEMYM dyHkumn v/matematicheskij-
O4HOM NMepeMeHHon Hanbonbliee M HanMmeHbllee 3HaveHusianaliz
byHKUMKW, HenpepbiBHOW Ha oOTpeske.
BbLINYKNOCTb rpaduka @QYHKLUN, TOYKW
neperunba.
17. AnddepeHumnansHoe  AcMMNTOTHI Fpacdmka pyHkunn. Obwasa  |https://www.lektorium.t[3], cTp.205-216
ncuncneHne PyHKLMN  cxeMa nccaenoBaHnsa GyHKLMN 1 \v/matematicheskij-
OOHON NepeMeHHomn NoCTpoeHus eé rpadumka. analiz
2 cemecTp
1. NHTerpanbHoe HeonpeneneHHbIn nHTerpan. OcHoBHble  |https://www.lektorium.t[3], cTp.339-362
ncyncneHve MeTOoAbl NUHTErPUPOBaAHNSA. \v/matematicheskij-
analiz
2. NHTerpanbHoe OnpeneneHHbIN MHTerpan. dopmynahttps://www.lektorium.t[3], cTp.339-362
ncyncneHuve HbloToHa-JlenbHuua. 3ameHa nepemeHHonyv/matematicheskij-
1 chopMysia MHTErpmMpoBaHMsA Mo YacTam Banaliz
onpenesieHHOM nHTerpae.
3. NHTerpanbHoe feomeTpunyeckne npunoxxeHunshttps://www.lektorium.t[3], cTp.339-362
ncyncneHmne onpefeneHHoro nHTerpana. \v/matematicheskij-
analiz
4. MNHTerpanbHoe MHTerpan c 6eckoHe4vHbIMM Npegenamm  |https://www.lektorium.t[[3], cTp.339-362
ncuncneHne MHTerpupoBaHns. UHTerpan or \v/matematicheskij-
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[TeopeMbl Teopun
BEpPOATHOCTEN

BEPOSATHOE YMNCJI0 yCcrnexoB. JIokasibHasa n
MHTerpanbHaa Teopembl Myaspa-
Vlannaca. ®opmyna lNyaccoHa.

5. DYHKUNN HECKONIBKUX  [PYHKLUMM [BYX MNepeMeHHbiXx (ocHoBHblehttps://www.lektorium.t[2], cTp.32-34
rnepeMeHHbIX MOHATNSA). Mpenen dDyHKLMN nsyxv/matematicheskij-
nepemMeHHbIX. HenpepbiBHOCTL dyHKUMManaliz
NBYX NepeMeHHbIX
6. DYHKUNN HECKONbKUX [HacTHble NMpon3BoAHbIe NepBoro nopsaaka.https://www.lektorium.t[2], cTp.32-34
rnepeMeHHbIX HacTHble rMpou3BOAHbIE BbicLuMXv/matematicheskij-
MOpPSOKOB. MonHbIN anddepeHumananaliz
hyHKLMN. MpumeHeHne MNoJsIHOro
i depeHumrana K npubAN>XXEeHHbIM
BblYNCSIEHNSAM. MponssogHas no
HanpasaeHuo. [paaneHT.
7. DYHKLNN HECKONbKUX  [KacaTesibHas NJIOCKOCTb 1 HOpMasib K https://www.lektorium.t[2], cTp.32-34
rnepeMeHHbIX MOBEPXHOCTU. DKCTpeMyM yHKUMM ABYX V/matematicheskij-
nepemMeHHbIX. Hanbonbliee n analiz
HalMeHbLUee 3Ha4YeHNS (DYHKLUN B
BaMKHyTOWM ob6s1acTu.
8. (DYHKLNN HECKONBKUX  PMnupuyeckue copmynbl. MeTon https://www.lektorium.t[2], cTp.32-34
nepemMeHHbIX HaVMeHbLUMX KBaApPaTOB. \v/matematicheskij-
analiz
9. OCcHOBHbIE MOHATUA N |[Knaccu4yeckoe onpenesieHne [2], cTp.212-219 [2], cTp.260-269
TeopeMbl Teopun BepOoATHOCTU. CBONCTBa BEPOATHOCTMU.
BepoAaTHoOCTEN PnemMeHTbl KOMBUHaATOPUKN
feomeTpuyeckas BEPOSATHOCTb.
10. OCHOBHbIe MOHATMA U |[CyMMa ABYX CcoObITMN. TeopeMa crioxeHuns[2], cTp.220-226 [2], cTp.260-269
TeopeMbl Teopun BEPOSATHOCTEN HECOBMECTHbIX CObObITHA,
BEpPOATHOCTEN MponsseneHne cobbITui, yCN0BHas
BEPOATHOCTb. TeopeMa YMHOXeHUs Ans
BaBMCUMbIX cobbITUA. He3aBncumblg
cobbITuS.
TeopemMa YMHOXeHUA ONa He3aBUCKMMbIX
cobbITA. DopMyna NOSMHON BEPOATHOCTH,
Dopmynbl baneca
11. OcHoBHble noHATMA 1 [dopMyna bepHynnun. Hanbonee [2], cTp. 227-231 [2], cTp.260-269
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12. CnyyanHble Benn4YnHbl [3akKOH  pacnpeneneHns  BepoaTHocTen[2], cTp. 232 [2], cTp.260-269
NMCKpeTHON cny4yanHom BEJINYUHBI,
MHOroyrosbHuNK pacnpegneneHus,
BEyHOMManbHoe pacnpeneneHue,
pacnpeneneHve [lyacCcoHa OUCKPETHbIX
ClyHaNHbIX BEANYUH.
13. CnyyalHble BeNN4YUHbI  [MaTeMaTU4yeckoe oxupaHue OuckpeTHoW[2], cTp.237-241 [2], cTp.260-269
CnyYanHom BEJINYUHDbI. CBolcTBa
MaTeMaTU4YeCckoro oxugaHusa. Jucnepcus
INMCKPeTHON cnyvyanHom BEJINYMHBI,
CsoncTBa ancnepcuun. CpepHee
KBaJpaTn4eCKoe OTKJIOHEHMe.
14. CnyvanHble Benn4nHbl [OYHKUMA pacnpeneneHns BepoaTHocTen[2], cTp.242-250 [2], cTp.260-269
CNy4YaHOMW  BEeJINYUHbLI, €€ CBOWCTBA.
MnoTHOCTb pacnpegeneHus
BEPOATHOCTEN HeNpepbiBHON CJlyYanHOW
BeINYMHbI, €€ CBONCTBA.
HncnoBble XapakTEPUCTUKN HENPEPbLIBHbIX
ClyHaNHbIX BEANYUH.

15. OcHOBbI BapuaunoHHble paabl. IMNMpUYecKas https://new.znanium.co
MaTemMaTn4eckomn hYHKLMSA pacrpefeneHns n ee cBoncTeBa. m/catalog/product/542
CTaTUCTUKN Mpacdmnyeckoe nsobpaxeHune 521, cTp.128-140

BapvaLNOHHbIX PSOOB.

16. OCcHOBbI HYncnosble xapakTepucTukuhttps://new.znanium.co
MaTeMaTuyeckom BapuaLMOHHbIX pAnoB: cpenHasm/catalog/product/542
CTaTUCTUNKN apundmMmeTnyeckas, Moga wn MeAmaHa521

aucnepcusl, cpefHee  KBajpaTU4eckoe
OTKJZIOHEHMe, Ko3(duuneHT Bapuauummn,cTp.144-156
Hada/lbHble W LEeHTpasibHble MOMEHTHI,
RCMMMeTpPUS 1 3KCLecC.

17. OCcHOBbI MoHATME NHTEPBaJIbHOrO OLEHNBAHMNSA https://new.znanium.co
MaTeMaTuyeckom napameTpoB. [JoBepuTenbHbI MHTEepBan |m/catalog/product/542
CTaTUCTUNKN N9 OLEHKN MaTeMaTMYeCcKoro oxxunaaHums (521

HOPMaJIbHOIro pacnpegeneHuna npu
M3BECTHOM . [poBepKa CTaTUCTUYECKUX

CcTp.164-175

rnnotes. Kputepun K.MnpcoHa.
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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

AHTUBUMpYC kaspersky endpoint security JInbueH3noHHbIn gorosop o1 17.02.2021 Ne 203-20122401

OdncHbIn nakeT Microsoft office 2016 Jorosop o1 26.05.2020 Ne 32009117096 Jorosop o1 17.01.2019 Ne 31908696765

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyyeHus obecneyeH NHAVMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonnekUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONEAMN, C10BapyU 1 CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanYyeckne N3fgaHus u N3faHuns, BbinyCKaeMble nsgatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNUYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTesel. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLINX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccnenoBaTebCKnx
WHCTUTYTOB, Ny6an4HbIX BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLwmxcs, npenogasaTtenen
1 T.4. OBC BKOYaEeT y4ebHY0 N Hay4YHYI NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnmoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe)xum pocTyna: ans 3aperucTpup. Nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3paHa B
1999 roay no nHnumaTmee Poccminckoro coHaa pyHOAaMeHTallbHbIX NCCenoBaHuin onsi obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMa K BeAYLWMUM UHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOA3bIYHBIMU NMYBINKaLMSAMN U HbIHE ABNAETCA BeAyLLEeN 3/IEKTPOHHON 6nbnnoTekon Hay4HON NepnoanNKn Ha pyCcCcKoM
A3blke B Mupe. https://elibrary.ru/defaultx.asp

Ona obyyvaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYN) K CAeAyolWnuM COBPEMEHHbIM
npodeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonekUuns : IN1eKTPOHHO-bubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTeNbCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ons
3aperncTpup. nosab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWI
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, 3HUMKIONE[MN, C0BApU N CNPaBOYHUKMW, 3aKOHOAATelbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckne N3fgaHus u N3faHuns, BbinyCKaeMble n3gatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBas Konnekums : 31eKTPoHHO-6nbnnoTeyHas cuctema : cant / ObwecTBo C orpaHN4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Mepgua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: AN 3aperncTpup. nosb3oBaTesNel. - TEKCT INeKTPOHHLIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPeAHUX CheumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccaenoBaTelbCKnx
WHCTUTYTOB, NybnnyHbIX 6ubnnoTek, npuobpeTalowmx KOpnopaTMBHLIN AOCTYN AaA CBOMX 0byYaloLwmxcs, npenogasaTtenen
1 T.4. OBC BKJOYaET y4ebHYO N Hay4YHYI0 NMTepaTypy MO HanpaBJieHNSM NOATOTOBKU BbICLLEr0o U CPeAHEro
npogeccnoHasbHoro obpasoBanHus. http://www.iprbookshop.ru/586.html

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe)xum pocTyna: ans 3aperncTpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cospaHa B
1999 roay no nHnumaTmee Poccminckoro coHaa pyHOAaMeHTallbHbIX NCCenoBaHui onsi obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMNa K BeAYLWMUM UHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOA3bIYHBIMU NMYBINKaLMSAMN N HbIHE ABNAETCSA BeAyLLeN 3/IEKTPOHHON 6nbanoTekon Hay4HOW NepnoanKmn Ha pycckom
A3blke B Mupe. https://elibrary.ru/defaultx.asp
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Ha3BaHue

11. OnucaHue MaTepuasbHO-TeXHU4eckon 6asbl Heobxoaumon ans
ocyuwiecTBJ/ieHMA oOpa3oBaTesbHOro Npouecca No gucuuniamHe (Moaynio)

HauMmeHoBaHusA cneuuanbHbIX
noMeLLeHMA U NoMeLLeHun gna
CcaMoCTOATeNbHOM pPaboThbl

OCHaLWEeHHOCTb cneuuasibHbIX
noMeLL,eHMA U NoMeLLeHUun pnsa
CaMOCTOATENbHON pPaboTbl

Mepe4yeHb JIMLEH3UOHHOrO
nporpaMMHoro obecneuyeHus.
PeKBM3UTbI NOATBEPXXAAloLLEero
AOKYMeHTa

YyebHasa ayamTopusa AN npoBefeHuns
3aHATUNA CeMMHapcKoro Tuna (1-118)
385000, Pecnybnnka Apgbires, r.
Mawkon, yn. Nepeomanckas, aomMm Ne
191, 3paHue y4yebHoro kopnyca

YyebHass mebesnib Ha 28 Mocafo4HbIX
MecT, Aocka

[MepeHoCHOE MyNbTUMEANNHOE
obopynoBaHMe (NMpPoeKTop, 3KpaH)

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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