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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 27.03.01 CtaHgapTU3aunsa u MeTposiorns

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:

01.11.2023 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
01.11.2023
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
14.11.2023 MoanucaHo npocton 3l Ta3oBa 3apeTa TanbbueBHa
14.11.2023
(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)

OuncunmnnnHa «MaTeMaTuka» BXOOUT B 68308)/}0 YacTb 6s10Kka OMCUMNAMH NOArOTOBKU
6aKanaBpa Mo HanpaB/eHUIO <<CTaHJJ,apTI/I3aLI,I/IF| n MeTpoJsiorna».

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. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

OMnK-1.1 AHanusunpyeT 3afa4vn ynpasneHnsa B obnactu
CTaHAapTu3auMn 1 MeTPOIOrMn Ha OCHOBE MOJIOXKEHUN,
3aKOHOB 1 MeTOAOB B 06/1aCTN €CTECTBEHHbIX HayK 1
MaTeMaTUuKu

OlMK-1.2 PaccmaTpuBaeT BO3MOXHbIE BapuaHThbl peLleHuns 3agay
ynpasaeHunsa B obnacTn cTaHAapTM3aumm 1 MeTposIornm Ha
OCHOBE MOJI0XKEHW, 3aKOHOB 1 MeToA0B B 06/1aCTH
€CTEeCTBEHHbIX HayK U MaTeMaTUKN

OnK-2.1 dopmynmpyeT 3a4auun ynpassieHus B obnactu
CTaHAapTM3aunn 1 METPOIOr N N Ha OCHOBE 3HAHUN
NPogUIbHLIX pa3fenoB MaTeEMaTUYECKUX N eCTeCTBEHHO-
Hay4YHbIX ANCUUMINH

OnK-2.2 PaMOTHO 1 apryMeHTUpoBaHHO hopMupyeT CO6CTBEHHbIE
CY>XOEHNS N OLLeHKN Ha OCHOBE 3HaHWI Mo NPOPUNbHbIM
pa3fesiaM MaTeMaTU4YeCKMX N eCTeCTBEHHO-HaYYHbIX

ANCUNNINH

YK-1.1 AHanun3snpyeT 3afavy, Bblaenss ee 6a3oBble cocTaBasoWMeE,
OCYLLECTBAAET AEKOMMO3ULMIo 3a4a4mn

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmauuio,
HeobxoAUMYO AN1S pelleHns NoCTaBJeHHON 3a4a4un

YK-1.3 PaccmaTpuBaeT BO3MOXHbIE BapUaHThbl PeLleHns 3agaqu,
OLUEeHMBas UX 4OCTOUMHCTBA N HEAOCTATKMU

YK-1.4 PaMOTHO, NOrMYHO, apryMeHTUPOBaHHO hopMumpyeT

CcobCTBEHHbIE CY)XAEHUSA 1 OLLeHKU. OTAnYaeT pakTbl OT
MHEHWUN, UHTepnpeTaumnii, OLEHOK U T.4. B PacCy>XAeHNAX
APYTUX YHaCTHUKOB AesTeNIbHOCTU

YK-1.5 OnpepenseT n oueHMBaeT NOCIEACTBUA BO3MOXXHbIX
peleHnn 3agauun
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

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

DOopMbl KOHTpPONA Bupgbl 3aHATUN Utoro 3.e.
(KkonunyecTBO) Yyacos
3K 3a JNlek Mp cPn KPAT |KoHTpo CP
nb
Kypc 1 Cem. 1 1 34 34 0.25 39.75 108 3
Kypc 1 Cem. 2 1 17 34 0.35 35.65 57 144 4
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
DopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konu4yecrTBo) YyacoB
3K 3a Jlexk Mp KPAT KouTpon cP
b
Kypc 1 Cem. 1 1 8 0.25 3.75 90 108 7
Kypc 1 Cem. 2 1 8 0.35 8.65 121 144 7
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 Ponb MaTemMaTuKKM B Hayke. JInHenHasa aarebpa 1-3 6 6 7,75
1 BekTopHas anrebpa 4-5 4 4 8
1 SNeMeHTbl aHaJINTNYECKON reoMeTpumn 6-8 6 6 8
1 BBefeHve B MaTeMaTUYeCKMA aHaan3 9-12 8 8 8
1 OunddepeHumanbHoe ncyncnerne hyHKLNn ogHom 13-17 10 10 8
nepeMeHHown
1 MpomMeXxxyTo4yHasa aTTecTa-ums 0,25 3a4éTr
2 WHTerpanabHoOe ucyncneHue 1-4 4 8 10
2 PYHKLMN HECKOJIbKNX NEePEMEHHbIX 5-7 4 6 10
2 OCHOBHbIe NOHATUS N TEO-PEMbI TEOPUU 8-11 4 6 10
BEPOSATHOCTEN
2 Cny4anHble BeNYUHbI 12-15 3 8 10
2 OCHOBbI MaTEMaTUYECKON CTaTUCTUKN 16-17 2 6 17
2 MpomMexxyTo4yHasa aTTecTayms 0,35 35,65 SK3aMeH B YCTHOW hopme
UTOrro: 51 68 0.25 0.35 35.65 | 96.75

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 MaTeMaTukun B Hayke. JInHenHas anrebpa 2 18
1 BekTopHas anrebpa 2 2 18
1 DN1IeMeHTbl aHaJINTNYECKON reoMeTpumn 2 2 18
1 BBeneHne B MaTeMaTUYECKUN aHANN3 2 18
1 OunddepeHumanbHoe ncHncaeHne hyHKUMn 04HON NepeMeHHon 2 18
1 MpomMe)xxyToYyHaa aTTecTa-ums 0,25 3,75
2 WHTerpaabHOe ucyncneHue 2 24
2 DYHKLMN HECKONIbKMX NepeMeHHbIX 2 2 24
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Cem

Paspen pucumniivHbl

Bupbl yuebHol paboThl, BKJIlO4YAA CaMOCTOATENIbHYIO paboTy m

TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
2 OCHOBHbIE NOHATUS N TEO-PEMbI TEOPUU BEPOATHOCTEN 2 2 24
2 CnyYaliHble BEJINYNHbI 2 24
2 OCHOBbI MaTEMaTUYECKON CTaTUCTUKN 2 25
2 MpomMexxyTo4yHasa aTTecTayms 0,35 8,65
UTOrro: 12 16 0.6 12.4 211
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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, CBONCTBA.
Onpepenutenn 2-ro un 3-ro
nopsiAKoB, UX CBOMCTBA.
MNMoHsATMe MUHOpa n
anrebpanyeckoro
[ONoJIHeHNA
onpenenuTens.
Pa3noxeHne
onpegenuTens no
3/1eMeHTaM CTPOKU Nnun
ctonbua. MoHaTue
onpegenuTens n-ro
nopsaka. OnpegeneHune
obpaTHOM MaTpuLbl.
BblyncneHne obpaTHomn
MaTpuubl. PaHr MaTpuLbl.
BblyncneHue paHra
MaTpuLbl C MOMOLLbIO
MeToAa OKanMAfLWmx
MUHOPOB. CUCTEMBI
JINHENHbIX anrebpanyecknx
ypPaBHEHWUIN: OCHOBHblE
onpepeneHns. ®opmybl
Kpamepa. MaTpuiHas
3anncb CUCTEMbl JIMHENHbIX
ypaBHEHUI 1 pelleHne
CUCTEM JINHENHbIX
ypaBHEHUN MaTPUYHbBIM
cnocobom. Teopema
KpoHekkepa-Kanennu.
PelwleHune cuctemsl
JIMHENHbIX YPaBHEHWI
obwero Bnga. OgHOPOaHbIE
CUCTEMbl JINHENHbIX
ypaBHEHUN.
dyHOaMeHTasIbHas
CUCTEeMbl peLueHnin

ynpasieHuns B obnactu
CTaHgapTuM3auum n
MeTposiornm YmeTb:
aHaM3npoBaTb
COBpEeMEHHbIe 3afa4u
ynpasfieHuns B obnactu
CTaHgapTM3aumm n
mMeTposiornn. BnageTb:
HaBblKaMW NCMOJIb30BaHUA
npv aHanmse 3ajay
ynpasfieHuns B obnactu
CTaHgapTu3auum n
METPOJIOr NN MOJIOXKEHWUNA,
3aKOHOB 1 METO/0B B
0651aCcTn eCcTeCTBEHHbIX
HayK N MaTeMaTuKW.

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 MaTpuubl: OCHOBHbIE OMK-1.1; 3HaTb: akTyaJibHble 3aga4n |, Jlekuma-becena
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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
OAHOPOAHON CNCTEMBI.
[MoHATWe n-MepHOoro
JINHENHOIr0 BEKTOPHOIr 0
npocTpaHcTBa. MNoHATMe
JINHENHON 3aBNCMMOCTU/HE
3aBUCUMOCTU CUCTEMbI
BEKTOpPOB. [MOHATME paHra
CUCTEMbl BEKTOPOB.
MoHsATMe NNHENHOr o
npocTpaHcTBa. Mpumepsl
JINHENHbIX NPOCTPAHCTB.
ba3uc, koopaunHaThI,
pa3MepHOCTb. JINHElHbIe
npeobpa3oBaHNSA IMHENHbIX
NMPOCTPAHCTB (IMHENHbIE
onepaTopbl). MaTpu4Has
3anucb MHENHbIX
onepaTopoB. [lefcTBNA HaL
JIMHENHbIMK onepaTopamMun
N COOTBETCTBYOLLNE
DEeNCTBNA HaZ UX
MaTpuuamn. CobcTBEHHbIE
BEKTOpPbI 1 COBCTBEHHbIE
3HavyeHus. NoHATHe n -
MEpPHOro eBKANA0Ba
NPOCTPaHCTBaA.
BekTopHas anrebpa 4 MoHATWe BekTOpa, ANIMHA OlNK-1.1; 3HaTb: aKTyasbHble 3ada4n |, Jlekunsa-becena
BekTopa. PaBeHCTBO ynpasfieHuns B obnactu
BEKTOPOB. JINHENHbIE CcTaHpgapTu3aummn n
onepaunn Hag BeKTopamu. MeTposiornm YmeTb:
OekapTos 6a3uc. aHan3npoBaTb
JInHenHble onepauunn Hapg CoBpeMeHHble 3aja4n
BEeKTOpaMu, 3aJaHHbIMUN ynpasfieHuns B obnactu
kKoopanHaTtamu. CkanspHoe CTaHgapTu3aummn n
npov3sefeHne BeKTOpPOB, MeTposiorun. Bnapnets:
cBoncTBa. BekTopHoe HaBblKaMu UCMOJIb30BaHUSA
npovn3BefeHne BEKTOPOB, npv aHannse 3ajay
ceoncTea. CmelwaHHoe yrnpasneHusa B obnacTtum
rnpovssefeHne BEKTOPOB, CTaHpapTu3aumun n
CBOWCTBA. MeTPOJIOr NN MOJIOXKEHUN,
3aKOHOB 1 METO/0B B
obnacTn ecTecTBeHHbIX
HayK U MaTEMaTUKMW.
DNieMeHTbl aHaMTn4eckon |6 KoopanHaTel Ha naockocTu |OMNK-1.1; 3HaTb: akTyaJibHble 3aga4n |, Jlekuma-becena

reomMeTpun

W B MPOCTPaHCTBE:
apunHHLIE, LEKapTOBI,
rnonsipHble,
UMAHAPpUYecKkue.

ynpasneHunsa B obnacTtum
CTaHpapTu3aumun n
MeTposiornm YmeTb:
aHanM3nposaTb
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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

YpaBHEHMe NpsSMON: 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:
onpepenexHune,
KaHOHNYeCcKoe ypaBHeHNE 1
CBOWCTBA. DINMNC:
onpepenexHune,
KaHOHNYeCcKoe ypaBHeHNE 1
cBoncTBa. N'mnepbona:
onpepenexHune,
KaHOHNYeCcKoe ypaBHeHNE 1
concTea. Mapabona:
onpepeneHune,
KaHOHNYeCcKoe ypaBHeHNE 1
cBoncTBa. O6was Teopus
KPMBbIX 2-ro nopsaka.
MnockocTb: obuwiee
ypaBHeHUe, NoHATHNe
HOpPMaJlbHOIrO BEKTOpa.
YacTHble cnydamn
pPacnonoXXeHns NI0CKOCTU
B KOOPANHATHOM
npocTpaHcTBe. Yron mexay
NJI0OCKOCTSMU, YCJ1I0BMSA
napannenbHoOCTU n
neprneHaAnNKYsSpPHOCTY ABYX
nnockocTten. Mpsamasn B
NPOCTPaHCTBE: MOHATUE
HanpasAfALLEro BeKkTopa,
KaHOHMNYeCKoe ypaBHeHune
npsimon, obuiee ypaBHeHue,
napameTpuyeckoe
ypaBHeHue. B3anmMHoe
pacnonoxXxeHwne AByx
NPAMbIX B MPOCTPAHCTBE.
Yron mexay npsiMbiMu.
B3anMHoe pacnonoxeHue
NPAMON 1N NAOCKOCTKW. Yron
MeXAy NpsaMon n
NIOCKOCTbIO. YCnoBusa

CcoBpeMeHHble 3aJa4un
ynpasfieHuns B obnactu
CTaHAapTM3auum n
MeTpoJsiorun. Bnagets:
HaBblKaMW UCMOJIb30BaHUS
npu aHannse 3ajay
yrnpaBneHusa B obnacTtu
CTaHgapTu3auum n
METPOJIOr MM NONIOXKEHWIA,
3aKOHOB 1 METO/0B B
obnacTn ecTecTBeHHbIX
HayK 1 MaTeMaTUKW.
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
napannenbHoOCTU U
nepneHanKynsapHoCTH
NPAMON 1 MNJIOCKOCTMK.
0630p NoBEpPXHOCTEN 2-r0
nopsigka.
BeeneHne B 8 MHo>xecTBa (OCHOBHble OlMNK-1.1; 3HaTb: aKTyasbHble 3ada4n |, Jlekunsa-becena
MaTeMaTU4YeCKUn aHanmn3 noHaTms). Onepaunn Hapg ynpasfieHuns B obnactum
MHOXXecCcTBaMu. [lekapToBoe CTaHpgapTu3aummn n
npov3sefeHne BEeKTOPOB. MeTposiornn YmeTsb:
Yucnosas aHan3npoBaTb
nocsiefoBaTesIbHOCTb. CoBpeMeHHble 3aja4n
beckoHeyHo 6osbLine n ynpasneHunsa B obnacTtum
6eckoHe4yHOo Manble CTaHgapTu3aummn n
nocsiefoBaTesibHOCTU. mMeTposiornn. BnageTb:
Mpenen 4ncnosomn HaBblKaMW NCMOJIb30BaHNA
nocaenoBaTesibHOCTU. npv aHannse 3ajay
MpenenbHbI Nepexon B yrnpasneHusa B obnacTtum
HepaBeHCTBax. CTaHpgapTu3aumn n
MOHOTOHHbIE METPOJIOr N MONIOXKEHUN,
nocsiefoBaTesibHOCTU. 3aKOHOB 1 METO/0B B
MoHsaTHe dyHKUNWN. 0671aCcTN ecTeCTBEHHbIX
Cnocobbl 3apaHunsa HayK 1 MaTeMaTuKu.
dYHKUUN. OCHOBHbIE
XapaKTePUCTUKUN PYHKLMWNA.
Mpenen dyHKUNM B TOYKeE.
OOHOCTOPOHHME Npeaensl.
Mpenen dyHKUMN NpK .
OCHOBHble TeopeMbl 0
npepenax. 3ameyaTesibHble
npepesnbl. HenpepblBHOCTb
QYHKLNN B TOYKeE.
OCHOBHble TeopeMbl 0
HernpepbIBHbIX MYHKLNAX.
CBoncTBa pyHKLMRA,
HernpepbIBHbIX Ha OTpe3Ke.
Knaccungukaumsa Tovyek
pa3pbiBa PYHKLMN.
O depeHumnansHoe 10 3ajauu, npusoasLmne K OlMK-1.2; 3HaTb: BapuaHThl pewenuns |, Jlekuma-becena

ncyncneHne QyHKLnn
0L HOM nepeMeHHon

NOHATUIO NMPON3BOAHON.
OnpepeneHve
rMpousBoAHON, eé
reoMeTpuyecKkun n
MeXaHU4eCKUA CMbICI.
OCHOBHble nNpaBuaa
onddepeHumpoBaHums.
Mpon3BoAHas C/IOXKHON 1
obpaTHON PYHKLMIA.
Tabnnua Npon3BOAHBIX.

3ajad ynpasJieHns B
obnacTu cTaHfapTU3aunmn n
MeTposiornun. YmeTb:
onpenensATb BO3MOXHble
BapuaHTbl pelleHns 3aaay
yrnpasneHusa B obnacTtum
CTaHdapTu3auum n
MEeTpoJIorun n
aHanM3npoBaThb KX,
oueHnBas AOCTOMHCTBa 1
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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
MoHATue anddepeHymana HepoCcTaTKu. BnapeTs:
PyHKLUWN, ero HaBblKaMU peLleHnsa 3ajad
reoMeTpu4ecKuin CMbIC/I. ynpaBJsieHns B chepe
OCHOBHble TeopeMbl CcTaHJapTu3aumm n
AonddepeHunanbHOro MeTpOoJIorun Ha oOCHoBe
ncyuncneHus. MNpasuno Jlonu- MOJI0OXKEHWUI, 3aKOHOB "
Tansa. PackpbiTue MeTo[0B B 06nactu
HeonpeneneHHOCTEeN. eCTeCTBEHHbIX HayK 1
WNHTepBasibl MOHOTOHHOCTWN, MaTeMaTUKMN.
aNropuTM UX OTbICKAHUS.
DKCTPEMYM (PyHKLMN.
Hanbonbliee n
HauMeHbLUee 3HaYeHns
PYHKLNN, HENPEPLIBHON Ha
oTpe3Ke. BoinyknocTb
rpaumka PyHKLUUN, TOHKHN
nepernba. ACUMNTOTbI
rpacgmka pyHkumnm. Obwas
cxema uccnefoBaHus
MYHKLUN 1 NOCTPOEeHNA eé
rpaduka.
MHTerpanbHoOe ucyncnerHve (4 MoHATWe HeonpeneneHHoro | OMNK-1.1; 3HaTb: aKTyajbHble 3afda4u |, Jlekumnsa-becena

MHTe-rpana. CeoncTBa
HeonpepeneHHoro
MHTerpana. Tabnnua
OCHOBHbIX
HeonpeneneHHbIX
nHTerpanos. OCHOBHbIE
MeTOoAbl UHTEr puPOBaHUS.
WNHTerpmnpoBaHune
pauUnoHaNbHbIX (YHKLNNA.
OnpepeneHHbI nHTErpan
Kak npenesn nHTerpasbHomn
CcyMMbl. OCHOBHbIe
CBOMCTBa onpenesieHHoro
nHTerpana. OueHkn
uHTerpanos. ®opmyna
cpefHero 3Ha4yeHus.
WNHTerpan c nepeMeHHbIM
BEPXHUM NpenesioMm.
®dopmyna HeloTOoHa-
NenbHnua. 3ameHa
nepemeH-Ho n popmyna
WHTErpupoBaHus Mo YacTsMm
B onpenesieHHoM
nHTerpane.
[eomeTpuyeckue
NPUNOXKEHNS

ynpasfieHuns B obnactu
CTaHgapTM3aumm n
MeTposiornn YMeThb:
aHan3npoBaTb
COBpeMEeHHble 3afa4n
ynpasieHuns B obnactu
CTaHgapTu3aunm n
meTposiornn. BnageTb:
HaBblKaMW NCMOJIb30BaHUA
npu aHanmse 3anad
ynpasfieHuns B obnactu
CTaHgapTu3auum n
METPOJIOr NN MOJIOXKEHUN,
3aKOHOB 1 METOL0B B
06n1acTn ecTeCcTBEHHbIX
HayK U MaTeMaTuKW.
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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
onpepnesneHHoro
MHTerpana
Mpnbnun>xeHHble
BblYUCNEHUNS
onpeneneHHbIxX
MHTerpanos. NIHTerpan c
6eckoHeYHbIMY NpefenaMmun
VHTEr pupoBaHm1s.
WNHTerpan ot pa3pbIiBHOMN
DYHKLNN.
DYHKLMN HECKOJIbKNX DYHKLMN OBYX OlMK-1.2; 3HaTb: BapuaHThl pewenuns |, Jlekuma-becena
rnepemMeHHbIX nepeMeHHbIX (OCHOBHbIE 3ajay ynpasneHus B
noHATUS). FleoMeTpuyeckoe obnacTun cTaHgapTU3aun n
n3obpakeHne yHKLNN MeTposiornun. YmeTb:
OBYyX nepemeHHbIX. Mpenen onpenensaTb BO3MOXHble
GQYHKLUUN OBYX BapuaHTbl peweHns 3agad
rnepeMeHHbIX. ynpasfieHuns B obnactu
HenpepbIBHOCTb PyHKLNN CcTaHgapTusaumm v
OBYX NEePEMEHHbIX. MeTpPOoJIornumn 1
YacTHble Npon3BoaHbIe aHanM3npoBaThb KX,
rnepeoro nopsigka. YacTHole oueHnBas 4OCTONHCTBA U
MPOW3BOAHbIE BbICLUMX HepocTaTku. BnapeTs:
nopsiAKOB. HaBblKaMu peLleHns 3aaad
OnpdhepeHumpyemMocTsb 1 ynpaBJsieHns B cpepe
MoNHbIN andgepeHumnan CTaHpapTusaunm v
dyHKUMKU. NpumeHeHne MeTpOoJIorMn Ha OCHoBe
nonHoro andpdepeHunana MOJI0OXKEHWUI, 3aKOHOB ”
K MpUbAM>KeHHbIM MeToA0B B 06nactu
BbIYUCIEHUAM. €CTEeCTBEHHbIX HaYK U
MpounssogHasa no MaTeMaTUKMN.
HanpaBneHuto. FpapgneHT.
KacaTenbHas NMioCKOCTb U
HOpMaJsb K MOBEPXHOCTU
IKCTPEMYM PYHKLUN OBYX
nepemeHHbIx. Hanbonbluee
M HaUMEeHbLUee 3HaYeHuns
QYHKLUNN B 3aMKHYTON
obnacTu. dMnupunyeckue
dopmynbl. MeTopn
HauMeHbLUNX KBaApaTOB.
OCHOBHBbIE MOHATUSA N TEO- MpeomeT Teopun OnK-1.1; 3HaTb: aKkTyasbHble 3ada4n |, Jlekunsa-becena

peMbl Teopumn
BEPOSATHOCTEN

BepoAaTHoCTeN. Buab
C/lyYanHbIX COBbITUN.
Knaccnyeckoe
onpegeneHue
BeposaTHocTn. CBONCTBA
BEPOATHOCTU. D/IEMEHTb
KOMBMHaTOpPUKK

ynpasneHunsa B obnacTtum
CTaHAapTM3auum n
MeTposiornm YmeTb:
aHanM3npoBaTb
COBpEMEeHHble 3aAa4u
yrnpasneHusa B obnacTtum
CTaHdapTu3auum n
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
[eomeTpunyeckas MeTposiorun. Bnapets:
BEPOSATHOCTb. HaBblKaMU1 NUCMOJIb30BaHUS
OTHOCKTesIbHasa YacToTa. npu aHanunse 3agad
CBOWCTBO YCTONYMBOCTM ynpasfieHuns B obnactum
OTHOCUTEJIbHOM 4acTOThI. CTaHpapTu3aumu n
CyMMa ABYX COObITUIA. METPOJIOr N MOJIOXKEHWUNA,
TeopeMa cnoxeHus 3aKOHOB N METOLOB B
BEPOSATHOCTEN obnacTn ecTecTBeHHbIX
HECOBMECTHbIX COBbITUN. HayK U MaTeMaTuKu.
MpowvsBeneHne cobbITun,
yC/I0BHas BEPOATHOCTb.
TeopeMa yMHOXeHUa ons
3aBUCUMbIX COOLITHA.
He3aBncumble cobbiTus.
TeopeMa yMHOXeHUa ons
He3aBUCUMbIX COOLITUIA.
dopmyna nosHom
BEepOsATHOCTU. DOpMY bl
baneca. ®opmyna
BepHynnn. Hanbonee
BEpOSATHOE YMCJIO YCMeXoB.
JlokanbHasa n
VHTerpajsbHasa Teopemsl
MyaBpa-Jlannaca. ®opmyna
[TyaccoHa.
Cny4valiHble BeJINYNHbI Buabl cnyvyanHbix BennyuH. |OMNK-1.1; 3HaTb: akTyaJibHble 3aga4n |, Jlekuma-becena

3aKoH pacrnpegeneHuns
BEPOSITHOCTEN OUCKPETHOM
CJ/Tly4aHOW BEJINYMHBbI.
MHOroyrosbHuK
pacnpeneneHuns.
BuHomMunanbHoe
pacnpegneneHue,
pacnpeneneHune NyaccoHa
OUNCKPETHBIX C/Ty4alHbIX
BeNNYUH. MpocTenwmnn
noTok cobbiTun. Onepaunn
Hafj clyYarHbIMU
cobbITnAMN.
MaTemaTunyeckoe
OXUAaHNe OUCKPETHOMN
CNy4aHOM BEINYUHBI.
CBoncTBa
MaTeMaTU4ecKoro
oXxugaHuns. Aucnepcusa
OVUCKPETHOWN Cny4an-Hom
BesM4uHbl. CBOMCTBA
aucnepcun. CpegHee

ynpasieHuns B obnactu
CTaHgapTu3auum n
MeTposiornm YmeTb:
aHan3npoBaTb
COBpEeMEHHbIe 3afa4u
ynpasfieHuns B obnactu
CTaHgapTM3aumm n
meTposiornn. BnaneTb:
HaBblKaMW NCMOJIb30BaHUA
npu aHanmse 3ajay
ynpasieHuns B obnactu
CTaHgapTu3auum n
METPOJIOr NN MOJIOXKEHWUNA,
3aKOHOB 1 METO/0B B
0671aCcTN eCcTeCcTBEHHbIX
HayK N MaTeMaTuKW.
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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

KBagpaTnyeckoe
OTKJIOHEeHNe. OyHKUUSA
pacnpegeneHns
BEPOATHOCTEN Cy4aiHON
BEJINYUHBI, €€ CBOWCTBA.
MnoTHOCTb pacnpeneneHns
BEPOSATHOCTEN
HernpepbIBHON Cly4anHON
Be/INYNHbI, €€ CBONCTBA.
YucnoBblie XapaKTEPUCTUNKMN
HenpepbIBHbIX C/TyHYaNHbIX
BeJINYUH. 3aKOH
paBHOMEPHOro
pacnpegeneHus. OyHKUUA
pacnpeneneHuns,
MaTemMaTun4eckoe
oXuaaHue, oucnepcms
pPaBHOMEpPHO -
pacrnpenenéHHom
CJ/Tly4aHOW BEJINYMHBbI.
HopmanbHoe
pacnpeneneHue,
BEPOSATHOCTb NonagaHuns
HOpPMabHO
pacnpeneneHHom
C/ly4aHOW BEJINYMHbI B
WHTepBas. Beliyncnenne
BEPOSITHOCTY 3aaHHOro
OTKJIOHEHUNS HOPMaJlbHO
pacnpegeneHHon CB.
MpaBuno Tpéx curm.
AcnmmMeTpusa 1 3Kcuecc.
Moka3aTenbHoe
pacnpeneneHue
BepoAaTHOCTbL NonagaHusa B
WHTEepBaJ NokKa3aTesIbHO
pacnpeneneHHom
CJTly4aHOW BEJINYMHDbI

OCHOBbI MaTeMaTN4YeCKOW
CTaTUCTUKHN

MpeoMeT MaTeMaTU4eCKOMN
CTaTUCTUKWN. FeHepaanaﬂ
1 BbIbOpOYHasn co-
BOKYMHOCTMU.
BapI/IaLI,I/IOHHbIe pPALbI.
IMnupunyeckasa PyHKLUNA
pacnpeneneHns n ee
cBoncTBa. ['pacdunyeckoe
n3obpaxeHune
BapUaLNOHHbIX PSOO0B.

OMnK-1.2;

3HaTb: BapvaHTbl peLleHns
3afdad ynpaBseHnAa B
obnacTtu ctaHgapTu3aunm n
MeTposioruun. YmeTb
onpenenAaTb BO3MOXHbIe
BapUWaHTbl peLleHns 3aaay
ynpaBssieHus B o6iacTu
CTaHOapTusaunnm n
MeTposorum n
aHanM3npoBaTb KX,

, Nekumns-becena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

Yucnosble xapaKTepuCcTUKm
BapUaLNOHHbIX PALOB:
cpefHaa apupmeTnyeckas,
MoZa 1n MeanaHa,
aucnepcusn, cpenHee
KBagpaTmyeckoe
OTKJIOHEHMWE, KO3(hDULMeHT
Bapuaunmn, HavyanabHble 1
LleHTpaibHble MOMEHTbI,
acMMMeTpusa 1 3Kcuecc.
Bbi60OpoYHbI MeTOA.
Obuwme cBefeHuns o
BbIBOpOYHOM MeToe.
Ownbkn BbIBOPOYHOTO
HabnopeHus. MoHATHe
OLEHKN NapaMeTpoB
pacnpegeneHus. MeTtoabl
noJsly4eHns OLEHOK.
MoHATME NHTEepBaNbHOIro
OLEeHMBaHUA NapameTpos.
[oBepuTenbHbIN NH-TepBan
0N OLEHKN
MaTeMaTU4ecKoro
OXXNAaHNA HOPManbHOIro
pacnpeneneHus npu
n3BecTHoM . [lpoBepka
CTaTUCTUYECKUX TMnoTes.
Kputepuin K. NMnpcoHa.
PerpeccnoHHbIn aHanms.
[OnCNepCUoHHbIN aHan3.

OoLEeHMBas OOCTOMHCTBA U
HepocTaTku. BnageTs:
HaBblKaMW peLleHns 3aaad
ynpaBJsieHns B chepe
CTaHpapTu3aumu n
MEeTPOoJIOrnn Ha OCHOBE
MOJIO>KEHWUI, 3aKOHOB "
mMeTonoB B 0b6sacTun
eCTeCTBEHHbIX HayK ”
MaTeMaTUuKN.

3HaTb: YMeTb: Bnagets:

NTOrO:

51

12
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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

Ponb MaTemaTuku B Hayke. JInHenHasa 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

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
BEK-TOPOB, NPUI0XKEHUS: NoWaab napasnajiesorpaMmma, MOMeHT cuibl. CMeLllaHHoe
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 Hafg MHOXecTBaMn. [lekapToBoe rnpoussefeHne BeKTopos.Ynucnosas
nocnenoBaTesibHOCTb. Npeaen Yncnoson nocnenosatesnbHOCTU.Mpeaen MyHKUnN.
3ameyaTenbHble npedensbl. PackpbiTve HeonpedeneHHoCcTen.HenpepbIBHOCTb YHKLUM B
To4Yke. Knaccngpukaumsa Todek paspbiBa QYHKLNN.

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.

10

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 NOHATUSA). MNpeaen hyHKUNN OBYX NEePEMEHHbIX.
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

18/66




CemMm Ne paspena oucUUNAUHBLI

HauMmeHoBaHue npakTudieckKkux 3aHATUMN

06bem B yacax

(o] o)

390

03®0

1 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. ®opmyna lNyaccoHa.

2 Cny4YanHble BEINYUHBI

3aKOH pacrnpegfesieHnsa BepoATHOCTEN AUCKPETHOW Cay4YalHOW BeIMYMHbI. MHOrOyroibHMK
pacnpepeneHuns. bBuHoMnanbHoe pacnpenenerHue, pacnpegenerHuve NMyaccoHa ANCKPETHbIX
CNy4anHbIX BenYnH.MaTemMaTuyeckoe oXXmgaHmne ANCKPETHOW CyHalHON BEJINYNHBbI.
CBoMCTBa MaTeMaTUYeCKoro oXxngaHnsa. incnepcnsa AUCKpeT-HOW Cay4anHOW BENYUHBI.
ConcTBa auc-nepcun. CpeaHee KBaapaTnyeckoe oTKIoOHeHNe. PyHKLMA pacnpeneneHuns
BEPOATHOCTEN CAYy4anHOW BeNNYnHbI, €eé cBONCTBa. MNI0THOCTb pacnpeneneHus
BEPOATHOCTEN HENPEpPbLIBHOW C/lyYalHOW BENMNYMHbI, €€ CBONCTBa.Yncnosble
XapaKTepPUCTUKN HEMPEPbIBHbIX C/yYalHbIX BEIMYMH. 3aKOH PaBHOMEPHOro pacnpeneneHuns.
DYyHKUMA pacnpefeneHns, MaTeMmaTu4eckoe oXXuaaHve, Ancnepcms paBHOMEpPHO -
pacnpenenéHHon cly4aHon Benn4nHbl. HopManbHoe pacnpeneneHune, BepoaTHOCTb
rnonagaHna HopMaJsibHO pacrnpeneseHHoN C/ly4alnHOW BeNNYMHbI B MHTepBan. BeluncneHune
BEPOATHOCTUN 3a[aHHOI0 OTKJIOHEHNA HOPMaJibHO pacrpenesieHHoN C/ly4anHoW BeNYNHBI.
MNoka3aTesnbHOe pacnpefeneHne. BeposTHOCTb NonagaHna B MHTepBas NokasaTeslbHO
pacnpeneseHHoOn C/ly4aHOW BEJINYMHDbI.

2 OCHOBbI MaTeMaTU4YeCKOW CTaTUCTUKN

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

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

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

5.6. JlJabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B Yacax
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Y4ebHbIM MJIaHOM He NMpenycMOoTPeHO

5.7. MpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

KypcoBol NpoeKT y4ebHbIM MjaHOM He NpenyCcMOTPEH
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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 Ponb MaTeMaTuku B Hayke. JlInHenHas anrebpa | OgHOpPOAHble CMCTEeMbI. JIMHeNHas MoAeNb 3aTpaThl-BbiNyCK.MNpoayKTMBHbIE MOogenn |1-4 Hep, 8 18
JleoHTbeBa. Mofenb MeXAyHapo4HOW TOProB/N.
1 BekTopHas anrebpa PelueHne TMNoBbIX 3a4au 5-6 Hep 8 18
1 S/1eMEeHTbl aHAIMTUYECKON reoMeTpumn KpuBble BTOporo nopsiaka. [loBepxHoCT BTOPOro nopsiaka. 7-9 Hepf 8 18
1 BBepeHune B MaTeMaTU4YeCKNN aHann3 MprMeHeHne hyHKLUMIA B MpodecCcnoHanbHbixX 3agadax. NayTuHHbIe MoAenn pbiHKa. 10-13 8 18
lMpuMeHeHne npenenos. Hep
1 OnddepeHumanbHoe ncHncneHne pyHKLMn OunchdepeHumpoBaHne HesBHO 3afaHHOM DYyHKLUUK, andgepeHuLnpoBaHme 14-17 8 18
04HOW NepeMeHHoNn napamMeTpuyeckn 3afaHHonm pyHKLUK, norapnpmmyeckoe Hepn
anddepeHumposaHme.lpruaoXxeHna Npon3BoAHON B pasinyHbIX chepax
0EeATeNbHOCTU.
2 WNHTerpanbHoe ncyucneHue WNHTerpmnpoBaHmne TpUroHoMeTpn4eckux pyHkumnn.MHTerpnposaHme 1-5 Hepn 10 24
MppaunoHanbHblx PYHKUMIA.O6 nHTerpanax, «<HebepyLUNXCA» B 3/IEMEHTAPHbIX
PyHKUMAX.Nicnonb30oBaHWE MOHATNA ONpefesieHHOro HTerpana B
npoeccnoHanbHbIX 3agavax.
2 DYHKLMN HECKOJIbKUX NMepeMeHHbIX IKCTPEMYM (PYHKLNU HECKOSIbKMX NePeMeHHbIX. YC/I0BHbIN 3KCTPeEMYM. OyHKLNK 6-8 Hep 10 24
HECKONbKNX MepeMeHHbIX B MPpUKAagHbIX 3agavax. Mpnbblab 0T NponM3BoACTBa
pa3HbIX BUAOB MpoayKunm. MakcmMmnsaums Npmbbliv O4HOPOAHOM NPOAYKLMN.
2 OCHOBHbIe NOHATUA U TEOPeMbl Teopuun PelwweHve TnnosbIx 3amau. 9-11 10 24
BepoATHOCTEN Hep
2 CnyYanHble BENYUHbI PelwleHve TnnosbIX 3amau. 12-13 10 24
Hepn
2 OCHOBbLI MaTEMaTU4eCKON CTAaTUCTUKN PerpeccnoHHbI aHann3.AncnepcmMoHHbIA aHanms. 14-17 17 25
Hepn
NTOro: 97 211
5.9. KanenpapHbin rpacduk BocnuTaTeNIbHOW paboThl N0 AUCUMUNJIMHE
Moaynb pJaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa nposeneHns OTBETCTBEHHbIA JocTuxeHus
MeponpuaTuUs obyualowmnxcsa
Moaynb 3 YyebHo- MI'TY. 2023 rog. Nepsoe Ponb MmaTeMaTuku B Hayke. [pynnoBas JlekTop. YK-1.1; OMNK-1.1; ONK-1.2;

nccnepoBaTesibCkaa n
Hay4HO-UccnenoBaTesibCKas
0eATesSIbHOCTb

3aHATMe. AyanTopus no
pacrnmcaHuio. ya.
NMepBomainckasa 191.

OMnK-2.1; ONK-2.2; YK-1.2;
YK-1.3; YK-1.4; YK-1.5;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

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

519.2(07) K 89 Kymnxesa, C.K. (Marikonckumn
rocyfapCTBEHHbIN TEXHONOrnYecknin yHmsepcuteT). OCHOBbI
Teopun BepPOSITHOCTEN N MaTeEMaTUYECKON CTaTUCTUKN :
yyebHoe nocobue / C.K. Kymxxesa, J1.)K. MananaxsHu, O.M.
LLlesikoBa. - 34. 4-e, cTep. - Mankon : MarapuH O.T., 2013.
- 136 c. - Mpwun.: c. 132-135. - 36 Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2000029460. - Pexxum
nocTtyna: peructpaums B 9UOC. - bubnuvorp.: c. 136 (11
Ha3B.)

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

NnHenHasn anrebpa v aHaNUTUYECKas reoMeTpus.
MeToanyeckne pekoMmeHgaumMm No N3yy4eHuto oHNanH-kypca /
CocT. bepaHokos M.K., IémnHa T.U., KysbmeHko H.A.,
LLessikoBa O.I., 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

MaTeMaTunyecknn aHanni. Metogmnyeckne pekoMeHgaumm rno
M3Yy4YeHUNI0 OHManH-Kypca / CocT. émumHa T.U., LLleBskoBa
0.M., Yysako E.B. - Mankon: UM "Kyyepenko B.O., 2023. - 58 c.

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

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

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

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

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

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcblsIKa

LLinnayes, B. C. Bbicliasi MaTemMaTuKa : 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

LLnnayes, 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

Lnnayes, B. C. 3agayYyHuUK NO BbICLIEN MaTeEMATUKE :
yyebHoe nocobue / B. C. lLUnnayes. — 10-e u3g., ctep. —
MockBa : UHOPA-M, 2020. — 304 c. — (Bbicliee
obpasoBaHue). - ISBN 978-5-16-010071-5. - TekcT :
3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1042456. - Pe)xum
00CTyna: No noAarnucke.

https://znanium.com/catalog/document?pid=1042456

517(075.8) K 93 Kypc Bbiclleln MaTeMaTuKN. B2 4., 4. 2 :
y4ebHuk / M.K. begaHokoB [u gp.]. - Mankon : Marapun O.T.,
2013.-279 c.-2b Hb MITY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918. -
PexxmM gocTyna: 4ss aBTOPU3MPOB. Nosb3oBaTenen. - Mpun.:
c. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

517(075.8) K 93 Kypc Bbicluen MaTeMaTukn. B2 4., 4. 1:
yyebHuk / M.K. BegaHokoB [u ap.]. - n3a. 2-e, ucnp. 1 gon. -
Mankon : MarapuH O.I'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917. -

http://lib.mkgtu.ru:8002/libdata.php?id=2000047917
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HasBaHue CcblsIKa

Pe>xmm gocTyna: 4s1is aBTOPU3MPOB. NoJb30OBaTeNEen. -
Bubnwnorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

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

ONs VL C HapyLeHMAMKN 3peHuns:

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

B hopmMe ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyLweHuamMu cnyxa:

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

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

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

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

Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

ONK-1.1 AHann3upyeT 3a4ayn yrnpassieHus B 061acT cTaHAapTU3aLUM U METPOJIOFUM Ha OCHOBE MOJI0XKEHMWIA, 3aKOHOB 1
MeTOLOB B 06/1aCTN €CTeCTBEHHbIX HayK 1 MaTeMaTUKKN

1 1 Xnmus

12 12 dusnka

8 910 MpeoannioMHas NpakTuka

12 12 MaTemaTuka

6 46 TexHonornyeckas (npovsson
CTBEHHO-TEXHOJIorn4yeckas)
npakTuKa

46 46 TexHonorunyeckas (npovsson
CTBEHHO-TEXHOJIornyeckas)
npakTuKa

ONK-1.2 PaccMaTprBaEeT BO3MOXXHbIE BapuaHThbl peLleHns 3aaay ynpasnaeHnsa B obnactu cTaHgapTU3aunum n MeTposiornm
Ha OCHOBE MOJIOXKEHWUI, 3aKOHOB U MeT0A0B B 0671aCTV eCTECTBEHHbIX HAYK U MaTeMaTUKN

1 1 Xnmus

12 12 dursurka

12 12 MaTemaTuka

46 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIorn4yecKas)
npakTuka

6 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIorn4yecKas)
npakTuka

8 910 MNpenanniaoMHas NnpakTuKa

OMNK-2.1 ®opmynupyeT 3aaym ynpasiaeHus B 06,1acTu cTaHAapTU3aLUN U METPOJIOFNN U Ha OCHOBE 3HaHWI NPOUIIbHbBIX
pa3fesioB MaTeEMaTUYECKNX N eCTeCTBEHHO-HAYyYHbIX ANCUMMNIINH

12 12 MaTemaTuka

12 12 dursuka

1 1 Xnmuns

46 46 TexHonornyeckas (MpovssoL
CTBEHHO-TEXHOJIorn4yecKas)
npakTuka

6 46 TexHonornyeckas (MpovssoL
CTBEHHO-TEXHOJIorn4yecKas)
npakTuka

8 910 MNpenanniaoMHas NnpakTuKa

OMNK-2.2 (paMOTHO 1 apryMeHTUpoBaHHO YOpPMUPYET COBCTBEHHbIE CY)XAEHNS N OLLEHKN Ha OCHOBE 3HaHWI Mo
npoumabHbIM pa3gesaM MaTeMaTUYECKMX N eCTECTBEHHO-Hay4YHbIX ANCUNMINH

12 12 MaTemaTuka

12 12 dursuka

1 1 Xumus

46 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEeXHOoJIorn4yeckas)
npakTuka

6 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEeXHOoJIorn4yeckas)
npakTuka

8 910 MNpenanniaoMHas NnpakTuKa

YK-1.1 AHanu3npyeT 3agadvy, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4un
8 910 MpeoannioMHas NpakTuka
2 2 Hay4Ho-uccnegoaTtenbcKas

paboTa (nonyyeHne
NepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTesibCkonm paboThl)

6 7 MexxayHapoAHble CUCTEMbI
MeHeO)XMeHTa KavyecTBa

7 9 CepTudunkaums npeanpuatTms
1 CUCTEM KayecTBa

6 7 CuctemMbl MeHe)KMeHTa
KayecTBa

12 12 dusnka
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STanbl d)OpMMpOBaHMiI KoMneTeHuuu HaumeHoBaHue y‘leﬁHle

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMMNeTeHUMUM B npouecce
OCBOEHMUSA
obpasoBaTenbHOM
nporpaMmMmbl
12 12 MaTemaTuka
1 1 dunococus
YK-1.2 HaxoAnT 1 KpUTUHECKN aHann3mpyeT nHdopmMaumio, Heobxoanmyto A8 peLleHns NocTaBAeHHoN 3a4a4um
12 12 Dnsunka
12 12 MaTemaTuKa
8 910 MNpepavnaomMmHas NpakTuKa
2 2 Hay4Ho-nccnepoBsaTtenbcKas

paboTa (nonyyeHne
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

6 7 MexxayHapoAHble CUCTEeMbI
MeHe[ )KMeHTa Ka4yecTBa

6 7 CucTembl MeHeO )XMeHTa
KavecTBa

4 5 OCHOBbI NPOEKTNPOBaHUSA
npoayKumnu

7 9 CepTucunkaumsa npeanpuatTms
1N CUCTEM Ka4vecTBa

4 4 OCHOBbI Hay4HbIX
nccaegoBaHun

YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHTbl peLleHns 3a4a41, OueHNBas UX AOCTOUMHCTBA U HEAOCTaTKn
8 910 MNpepavniomMmHas NpakTuka
2 2 Hay4Ho-nccneposaTtenbckas

paboTa (nmony4yeHne
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

4 5 OCHOBbI NPOEKTNPOBaHUSA
npoayKuum

12 12 [OIZEVE]

12 12 MaTemaTuka

YK-1.4 paMOTHO, IOTMYHO, apryMeHTMPOBAHHO (hOpMUpPYET COBCTBEHHbIE CY>XXAEHUSA N oLeHKN. OTanYaeT hakTbl OT
MHEHWI, UHTepnpeTaunin, OLEHOK U T.A4. B PaCCy)XAEHNAX APYrnX Y4aCTHUKOB AEATEIbHOCTH

12 12 MaTemaTuka

1 1 dunocous

8 910 MpenannioMHas NnpakTuka
2 2 Hay4Ho-uccnegosaTtenbcKas

paboTa (nonyyeHne
MepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTenbCckon paboTbl)

4 4 OCHOBbI Hay4HbIX
nccaegoBaHun
12 12 dursuka
YK-1.5 OnpepensieT n oueHnBaeT NOCAeACTBMSA BO3MOXHbIX PeLleHU 3a4a4m
2 2 Hay4Ho-nccneposaTtenbckas

paboTa (nmony4yeHne
NepBUYHbBIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

12 12 dursuka

12 12 MaTemaTuka

8 910 MpenanniaoMHas npakTuka
1 1 dunocopus

7.2. OnucaHue nokKasaTesied U KpuTepues OLeHUBaAHUA KOMMNETEHUUA Ha pa3J/iIMiHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKaJsbl OLL€eHUBaAHUA

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB 0byyeHus HaumeHoBaHue
pesynbTaThl HeynoBNeTBOPUT | yaoBneTsoputen XopoLuo OTJINYHO OLEHOYHOro
oCBOEHMA enbHOo bHO cpeacTBa

KOMMeTeHuUn
1 2 3 a4 5 6

OMNK-1: CnocobeH aHanu3npoBaTb 3ada4nnpodeccnoHalibHONAeATeNbHOCTU Ha OCHOBE MOJIOXKEHWI, 3aKOHOB M METOA0B B
06/1aCTN eCTeCTBEHHbIX HAYK 1 MaTeMaTUKWN

OlK-1.2 PaccmaTpuBaeT BO3MOXXHble BapUaHThbl pelleHns 3a4ay ynpaBsieHus B obnactum CTaHAapTuU3aunm n MeTposIorMn Ha
OCHOBE MOJIOXXEHWIN, 3aKOHOB 1 METO0B B 061aCTN €CTECTBEHHbIX HayK N MaTeEMaTUKIN

3HaTb: BapuaHTbl | DparMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE TecThl,

pelleHus 3agad 3HaHUA HO coliepX<allune cucTeMaTuyeckme | KoHTponbHas
yrpaBieHus B oTAesbHbIE 3HaHUs paboTa, 3a4éT,
obnactu npobenbl 3HaHUA 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
CTaHfapTu3auuu n
MEeTPOJIOrun.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHusa noJsiHble, CchopMupoBaHHbIE
onpenenaTb jonyckatTcs yMeHus
BO3MO>XHble HebonbLne
BapuaHThI ownbkn
pelweHns 3agay
ynpaB/ieHuns B
obnactun
CTaHfapTu3auuu n
MeTpOosIorumn 1
aHaM3npoBaThb nX,
oueHuBas
OOCTOUHCTBa "
HeLOCTaTKMW.
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMm B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
pelieHns 3agad HaBbIKamMu HaBbIKOB npUMeHeHnn npuMeHeHne
ynpas/iieHns B HaBbIKOB HaBbIKOB
chepe JonyckatTcs
CTaHfapTu3auuu u npobensbl

MeTpPOoJIOrnmn Ha
oCcHoOBe
MOJIOXKEHNN,
3aKOHOB I
MeTO/0B B
obnactun
€CTEeCTBEHHbIX
HayK 1
MaTeMaTUKN.

OMNK-2: CrnocobeH chopMynmpoBaTb 3a4a4m NpoecCnoHaNbHON AeATeNbHOCTU Ha OCHOBE 3HAaHWI NMPOMUIbHbLIX pa3nesioB
MaTeMaTUYeCKNX N eCTeCTBEHHO-HayYHbIX ANCLMMNANH

OlNK-2.2 F'paMOTHO 1 apryMeHTMPOBaHHO hopMMpyeT COBCTBEHHbIE CY>XXAEHUSA N OLEHKN Ha OCHOBE 3HaHWI No
npoumabHbIM pa3gesaM MaTeMaTUYeCKUX N eCTeCTBEHHO-HaYy4YHbIX ANCLUUMINH

3HaThb: ®parmMeHTapHble HenosHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe
npogusbHble 3HaHWS HO copep>kawme cncTemaTmyeckume
pasgenbl oTAesSibHble 3HaHUA
MaTeMaTU4eCKnX n npobensbl 3HaHUA
eCcTeCTBEeHHO-
Hay4HbIX
ONCLUVMJINH.
YMeTb: rpaMoOTHO | HacTu4yHble yMeHns | HenosiHble yMeHus | YMeHus noJsiHble, CdopmupoBaHHble
7] jonyckatTcs yMeHus
apryMeHTUpoOBaHH HebonbLne
0 hopMmpoBaThb owmnbKkmn
cobCTBEHHbIE
CYy>XAEeHNs 1
OLLeHKMN Ha oCHoBe
3HaHWI Mo
npogusibHbIM
ANCUMNINHAM.
Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
rpamoTHO 1 HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
apryMeHTUpoBaHH HaBbIKOB HaBbIKOB
0 BblpaXkaTb hornyckatTcs
cthopMumpoBaHHbIe npobensbl

cobcTBEHHbIE
CY>XXOEeHus n
OLIEHKMW.

TecThl,
KOHTPOJIbHas
paboTa, 3a4éT,
3K3aMeH.

OMNK-1: CnocobeH aHanM3npoBaTb 3ada4yun I'IpOd)eCCI/IOHaJ'IbHOIz 0eATeNbHOCTM Ha OCHOBE MOJIOXKEHW, 3aKOHOB 1 METOLOB B
0611aCTN eCTEeCTBEHHbIX HAaYK U MaTEMATUKN

OMNK-1.1 AHanun3npyeT 3a4auun ynpassieHns B 06,1acT cTaHAApTU3aLMmM U METPOJIOrMM Ha OCHOBE MOJIOXKEHW, 3aKOHOB 1
MeTOLOB B 06/1aCTN €CTECTBEHHbIX HAayK N MaTeMaTUKKN

3HaTb:
aKTyaJibHble
3aga4n
yrnpaBneHus B B
obnactun
CTaHpapTM3aumm n

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

TecThl,
KOHTPOJIbHas
paboTa, 3a4éT,
3K3aMeH.

27/66




MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

4

5

6

MeTpPOoJIornn

YmMmeThb:
aHa/M3npoBaTb
COBpEMEHHbIe
3apa4n
ynpaB/iieHus B
obnactu
CTaHfapTu3aumn u
MeTpPOJIOrun.

YacTu4Hble YMeHNA

HenosnHble yMeHnsA

YMeHnsa nosHble,
JonyckatoTcs
Hebosnblne
ownbkKun

CdhopmMupoBaHHble
yMeHuns

Bnapertn:
HaBblKamMu
MCNoJib30BaHUs
npuv aHanunse
3a4ay ynpaBaeHus
B obnactu
CTaHpapTM3aumm n
MeTposiorum
MOJIOXKEHNN,
3aKOHOB I
MeTo/0B B
obnactun
€CTEeCTBEHHbIX
HaykK 1
MaTeMaTUKN.

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTunHeckom
npnMMeHeHnNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMNK-2: CnocobeH chopMynmpoBaTb 3afa4nnpodeccnoHasbHONAeATeNbHOCTU Ha OCHOBE 3HaHMI NPOMUIIbHbLIX pa3nesioB
MaTeMaTUYEeCKNX N eCTeCTBEHHO-HayYHbIX ANCLMMNANH

OlNK-2.1 ®opmMynupyeT 3aga4m ynpasneHus B obnacTu cTaHAapTM3aumMm n MeTPOJIOr MM N Ha OCHOBE 3HAHWUIN NMPOdUIIbHBIX
pa3fesioB MaTeEMaTUYECKNX N eCTeCTBEHHO-HaYyYHbIX OANCLUMMNIINH

3HaThb: ®parMeHTapHble HenosHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe
npogusbHble 3HaHUA HO coep>xaluume cuctemMaTuyeckme
pasgenbl oTAesSibHble 3HaHUA
MaTeMaTUYECKUX n npobenbl 3HaHWA
eCTeCTBEeHHO-
Hay4HbIX
ONCUNMNIINH
YMeThb: YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHusa noJiHble, CchopmMupoBaHHbIe
hopMynmpoBaTb jonyckatTcs yMeHus
3aja4n HebonbLne
ynpasJieHns B ownbkmn
obnactun
CTaHZapTusaumm n
MeTpoJIorun 1 Ha
OCHOBE 3HaHUN
npogunIbHbIX
paspenos
MaTeMaTU4eCKux n
eCTeCTBEHHO-
Hay4HbIX
ANCUNNINH
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKamMu BllajeHne e npuMeHeHue cucTemMaTU4YeCKOM |cuctemMmaTuyeckoe
MOCTaHOBKW 3aday | HaBblkaMu HaBbIKOB npuMeHeHnn npuMeHeHne
ynpaB/ieHuns B HaBbIKOB HaBbIKOB
obnactun noryckatTcs
CTaHJapTu3aumu n npobenb
MEeTPOJIOr NN,

TecThl,
KOHTPOJIbHasA
paboTa, 3a4éT
3K3aMeH.

YK-1: CnocobeH ocyLLecTBAATL MOUCK, KOUTUYECKMIA aHaIN3 U

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATb CUCTEMHBLIA NoAX0A ANs

YK-1.2 HaxoOuT N KPpUTUYHECKM aHaausunp

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

3ajaqn

3HaThb:
ocobeHHOCTKN
CUCTEMHOro 1
KPUTUYECKOro
MbILLIEHUS ©
O0EeMOHCTPUPOBaTh
rOTOBHOCTb K
HeMmy; -
flornyeckune
hopmMbl 1
npouenypsl,

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

TecThl,
KOHTpPOJIbHas
paboTa, 3a4éT
3K3aMeH
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
[eMOHCTPUpPoBaTh

CMocobHOCTb K
pediekcun no
rnosoay

cobcTBEHHOW 1”
MbIC/INTEJIbHON

neAaTeNbHOCTI.

YmMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHMs NosHble, CchopMupoBaHHbIe
aHanM3npoBaTb JonyckawTcs yMeHus
NCTOYHUKN HebosnbLne

MHGpOopMaLnn ¢ ownbkKun

TOYKU 3peHuns

BPEMEHHbIX U

NPOCTPaHCTBEHHD|

X YCJIOBUN X

BO3HWKHOBEHUSA

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BJllafieHne e npuMeHeHue cucTemMaTUYeCKOM |cucTtemaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
npakTU4ecknx HaBbIKOB HaBbIKOB
rnocnencTeumn JonyckawTcs

MN3J10)KEHHOr 0 npobensl

peweHnsa 3aga4qn.

YK-1: CnocobeH ocyLLeCcTBAATb MOUCK, KOUTUYECKMIA aHaN3 U

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATb CUCTEMHBLIA NoAX0A4 ONA

YK-1.1 AHanu3snpyeT 3aga4vy, Bblaenss ee 6a3oBble COCTaBAALWME, OCYLLeCTBASET

AEKOMMO3NLINIO 3a4a4un

3HaTh:
nornyeckumne
hopMbl 1
rnpouenypsl,
cnocobcTBylOWME
pediekcun no
rnoesoay
cobcTBEHHOW 1
MbICIUTENIbHON

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

neaTeNbHOCTH.

YMmeTb: YacTn4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBEeHHOE ownbkmn

Cy)XXOeHune n

OLLeHKY

MHopMaunu.

Bnapetb: YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cmctemaTuyeckoe
conocTas/ieHus HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
pa3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB nonyckatTcs

nHopMaumn npobenbl

Llefblo BbISBNEHUSA
MX NpoTMBOPEYNiA
1 novcka
DOCTOBEPHbIX
CYXOEHUN.

TecThl,
KOHTpOJIbHas
paboTa, 3a4éT
3K3aMeH

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHANIN3 U

peeHnsa noCTtaB/eHHbIX 3aada4y

CUHTE3 NH(pOoPMaLUN, NPUMEHATb CUCTEMHBIN Moaxon Ans

YK-1.5 Onpepenser

N oUeHnBaeT nocneancTBna BO3MOXXHbIX peUJeHvu7| 3a4a4yn

3HaThb:
nornyeckmne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1
MbIC/INTEJIbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

nesaTeNIbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
apryMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMumpoBaTb HebosnbLne

TecThl,
KOHTPOJIbHa4A
paboTa, 3a4éT
3K3aMeH
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMNeTeHuuu
1 2 3 4 5 6
cobcTBEHHOE owmnbKmn
CyXAeHune n
OLLEHKY
MHopMaunu.
Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e MpUuMeHeHne cucTemMaTU4eCKOM | cucTemaTunyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
NpPaKkTU4eCcKnx HaBbIKOB HaBbIKOB
rnocnencTeumn JonyckawTcs
MN3J10)KEHHOr o npobensl

peweHnsa 3aga4qn.

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

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATb CUCTEMHBIA NOoAX0A ONs

YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHTbl pelleHns 3a4a41M, OLeHNBas UX AOCTOUMHCTBA U HeJOCTaTKN

3HaThb: ®parmeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe TecThl,
nornyeckue 3HaHuA HO cofepxaluune cucTemMaTuyeckme | KOHTpobHas
dhopmMbl 1 OoTAebHble 3HaHWA paboTa, 3a4éT,
npouenypsl, npobenbl 3HaHUA 3K3aMeH.
cnocobcTBytOWME
pediekcun no
nosony

cobcTBEHHOW 1
MbICIUTENIbHON

heaTeNbHOCTH.

YMeTb: YacTunyHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBeHHOE owmnbKkmn

Cy)XXOeHune n

OLLeHKY

MHopMaunu.

Bnapetn: YacTn4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cuctemaTuyeckoe
onpepeneHns HaBblKamMu HaBbIKOB NnpUMeHeHun npuMeHeHune
MPaKTUYeCKnX HaBbIKOB HaBbIKOB
nocnencTeumn JonyckawTcs

WN3J10)KEHHOr 0 npobenbl

peweHnsa 3aga4qdn.

YK-1: CnocobeH ocyLecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CMHTE3 MH(OPMaLU MK, NMPUMEHATb CUCTEMHBbIV Noaxon Ans
peleHns NoCTaBNEHHbIX 3a4a4

YK-1.4 'paMOTHO, IOFTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUA N OLeHKN. OTanYaeT akTbl OT
MHEHUN, MHTepnpeTaLunin, OLEHOK U T.4. B PaCCy>KAEHUAX APYTrUX Y4aCTHUKOB AeATesIbHOCTH

3HaTb: OCHOBHbIE
TEPMUHbI 1
6a3oBble
3/1eMeHTbl, MeToabl
nccnenoBaHNn B
cucTteme couunasbH
0-rYMaHUTapHOM
3HAHUSA.

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
KPUTNYECKN jonyckatTcs yMeHus
OLEHMBaTb HebonbLne

nHhopMaumio, ownbkmn

He3aBMCMMO OT

NCTOYHUKa,

CaMoCTOATEsIbHO

npuobpeTaTb 1 CUC

TemMaTn3npoBaTb

3HaHUsA,

apryMeHTuUpoBaHH

0 OTCTauBaTb CBOKO

TOYKY 3pEHUS

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKPETHOWN B/lafeHmne e NMpuMeHeHne cucTeMaTU4YeCcKoOM | cucTeMaTuyeckoe
MeToh0I0Tnen n HaBblKamMm HaBbIKOB npUMeHeHNn npuMeHeHne
6a3oBbIMU HaBbIKOB HaBbIKOB
MeToAamun couman JonyckatTcs

bHO-F'YMaHUTaPHbIX npobensbl

ancunnnuH,

TecThl,
KOHTPOJIbHa4A
paboTa, 3a4éT,
3K3aMeH.
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa
KOMMETEHL MU

1 2 3 4 5 6

No3BOASALLNMUN
OCYLLLEeCTBAATH
pelleHmne
LLUMPOKOro Knacca
3a/a4 Hay4Ho-uccn
€40BaTesIbCKOro U
NpUKNagHoro
XapakTepa.

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1M) onbiTa AEATEeJIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

3anaHus Uit KOHTPO.1LHO# pafoTs! (M0 TeMaM THCIHILIHHBI)
Tema «/Inneiinan anredpa»
3ananmne 1. [lansl MaTpHisL:

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—4B.

3ananne 2. BoIluHCIHTE ONPEIEIHTENN:

2 5 3 7
2 5 3
2 5 2 -3 -2 3
3]2 3; 6)2 -3 -2 3)4 5 1 3
4 2 1
4 3 1 5

3ananune 3. BolunciuTh paHr MaTpHiibl
1 1 -3 -4 1
3 4 1 3 2
4 5 -2 -1 3

3ananmne 4. Jlana cucrema Tpex JIMHEHHBIX YPaBHEHHI C TpeMs HeW3BecTHhIMH. Pemmts cucremy
no ¢opmynam Kpamepa, marpuuassiM MeTo/1oM, MeToiom ["aycca.

X, —2x, +4x, =7,
X+ x,—2x;=1.

3ananme S. Peuwmnte cucremy merogom [Maycca. 3anucats obluiee pelieHue v BbIASIHTH /Ba 4acT-
HBIX PELICHUA.

X, —5x, +3x, +4x, =4,
2x, —9x, +2x;+ x4, =17,

X, —4x, — xy—3x, =3.
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Tema «BexkropHas anredpa»

3ananue 1. [lansl Bexropsl a, b, ¢, d B HexkoTopom Dazuce a (2,2.3), b (1,2,3), ¢ (1,1,1), d (3,0,2).
[Mokasars, uro BekTOPLI @, b, ¢ 06pazytoT Basuc 1 HaliTH KOOp/AUMHATEI BekTopa d B 3TOM Dasuce.
3ananmne 2. [IpoBepurk KOJIMHEAPHOCTL BEKTOPOB €1 U €2, eciu a (2,2.3), b (1,2,3), e1=-2a+h,
c2=3a-2b.

3ananue 3. [lansl koopauHaThl Bepiuns nupamuasl A, A, A3 A,

A] (11_311)5 ‘4—2 (_3:2:_3): ‘43 (_3:_31:_3):: A.:] (_230:4) d

Tpebyerca:
1) nokasars, uto Toukn A, A,, A;, A, He nexar B 01HOM WIOCKOCTH;

2) waiitu yron mexay sextopamu A, A, n A4, ;

3) wnaiitu npoexumio Bexropa A, A, wna Bextop A, A ;

4) wuaitti omans tpeyronsuuka A, A, Ay;

5) waiitu o6bem nupamuasl A A, A, A, .

3ananne 4. Hailitu miomans napanienorpaMma, noCTPOSHHOrO HAa BekTopax ¢ u d, rae ¢=3a+2b,
d=5a-b, |a|=2, |b|=1, (a, by=r/4.

Tema «AHAIHTHYECKAS FeOMETPHA»
3amanme 1. [lansl KoopauHats! BepiunH Tpeyroabiuka ABC: A (15; 8), B (5; 3), C(17; -6).
Haiiti: a) An1MHBI CTOPOH TPEYTONBLHUKA;
0) ypaBHeHHs CTOPOH TPEYrOIbHHMKA, YVKA3aTh MX YIJIOBBIE KOMPQHIMEHTH, KOOPAHHATEI
HANPaB/IAKOLKX H HOPMAILHEIX BEKTOPOB;
B) yron ACB;
r) ypasHeHue BhicoThl A 1 e€ nnuny;
1) ypaBHeHHe Meauanbl BM u e nnuny;
€) KoOpAuHATEI TOUKH K nepeceyeHuns BoICOTHL AH U Menuansl BM TpeyronsHHKA;
) ypaBHEHHE NPAMOii, npoxo/sueii yepes Touky C, napaiiensHo cropone AB.

3ananne 2. Jlausl koopauHatsl Bepius nupamuibl SABC ¢ BepuunHoii B Touke S: S (-4 4; 0), A(-
4:2:-1), B (0; 6; -3), C (-2; 13; -11). Haifru:

a) nnowaas rpasau ABC;

6) 06ném nupamuisl SABC,

B) ypaBHeHus pébep SA4, SB, yka3as KOOPAHHATEI HANPABJIAIOLIMX BEKTOPOB;

r) ypasHenus rpaneii ABC u SAB, yka3as KOOpAHHATEI HX HOpMaJIeii;

J1) JUIMHY BbICOTHI SH;

€) Yros Mex1y iockocTeio ocHoBauus ABC u GokossiM pebpom SA4;

) Yroi MEy IUIOCKOCThI) ocHOBaHHA ABC u GokoBOii rpaHbio SAB;

3) ypaBHEHHE IUIOCKOCTH, NPOXOoAsLLei yepes BepiiuHy S napaniensio ocHoBanuw ABC;

H) YpaBHEHHE MPAMOIi, npoxoasieii uepes Touky C napauiensso pedpy S4;

K) VpaBHEHHe NPAMOH, npoxoasaueii yepes Touky 4 NepreHIuKyIspHO II0CKOCTH OCHOBA-
Hus ABC;

J1) yron Mexy 6okoseiMu pébpamu SA4, SB.

3apamme 3. [Ipusectn ypasuenne kpusoii 4x~ +9y° —32x+36y + 64 =0 k xanoHHUECKOMY

BUJIY U NOCTPOUTH e€. YKa3aTk KoOpAuHATHI BepliuH U dokycor. Hanucars ypaBHEHHS AUPEKTPUC
H ACHMIITOT, €CJIH OHH €CTh. BEIYHCIHTE YKCLIEHTPHCHTET KPHBOH.
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Tema «Beenenne B MATEMATHYCCKHI AHAJIH3»
3ananune 1. [lans yuusepcansioe MuokecTso U u muoxectea X, ¥, Z:

U

H300pa3uth Ha auarpamme Diinepa-Benna mHoxkectso X MY .

3ananne 2. Haiitu obnacte onpenenenus Gynkuun y = w"; ++/1—x.

3
x" +4
3apanme 3. YCTaHOBHTE YETHOCTh HIIH HEUETHOCTh QYHKUMH } = ——
X
3anaunue 4. Boiuncnuts npenens! GyHKIMiL:
2x° —5x-3
, CoAx—1-47-x
a) x>x 3x° —4x —15 6) lim ,
x—4 X — 4
npu x, =3/2; x, =3; x, ==
3x+2
: 3 . (2x-3
B) IIm —x; r) hm d .
=0 arctgdx o\ 2x + 5

3ananune 5. Haiitu Touku paspeia GyHkLMK, ecinu oHH cylecTBYOT. Clenars yepre.
2x?, ecnu x <0,
f(x)=4cosx,ecru0<x<7/2,

x—m/2,ecux>ml2.

Tema «IudpdepenunanbHoe HCUHCTeHHe PYHKUNH 01HOI NepeMeHH 0il»

3ananue 1. Boiuncnuts npoussousie Gyukumii: a) y=5" — xcos3x;6) y = —.

1—x~
)
~ x° +2x

3apanue 2. Haiiti MHTEPBAIBI MOHOTOHHOCTH M TOYKH KCTpeMyMa QyHKuuu V = —1

x J—
3ananme 3. Haiitu wuHTEepBanbl BRIOYKIOCTH MW Touku neperudba rpaduka dyuximum

1 5 2

V= 5 X7 —4x°.

33/66



3ananune 4. Haiitn nanbonbluee 1 HaHMMEHbLIEE 3HAYCHH QYHKUHH Y =3x" +4x° +1 Hemnpe-
peiBHOIT Ha otpeske [—2,1].

X

3ananue 5. Mccnenosars pyHKIMIO Y = ——— M NOCTPOUTH ¢ rpaduk.
|

Tema «MHTErpajibHOe HCUHCICHHE»

3anaHus KOHTPOILHOI padotsl cTp. 362-380 B yuebnuke: Kypce Bricuieil matemMaTHku [3neKTpoH-
Hbiii pecypce]: yuedbnuk. Y. 1/ M.K. benanokos ML.K. u ap. — Maiikon: Marapuu O.I"., 2013. — 384
c. — Peskum poctyna: http:/lib.mkgtu.ru:8002/libdata. php?id=2000047917

Tema «/Inddepenunaibnoe HCUHCTICHHE PYHKIHH HECKOJILKHX NepeMeHHbIX»
3ananume 1.Mccnenopars Ha 3KcTpeMyM (PYHKLIHIO

z=x"+y’ —xp+x+y+2.
3ananue 2.Haiitn Hanbonbiee H HaHMeHbILIee 3HAUEHHS (PYHKIIHN
2 7
z=x"—y +2xy—2x+2y+3

B TPEYTI'ONBHHKE, OrPAHHYEHHOM NPAMBIMH ) = 0, X= 2, y=x+ 2.

3ananne 3.Haiitn audpdepenupan sroporo nopsjaka QyHKUHH

z =sm(xy).

3ananue 4. Haiitu rpaauent Qynkuun z =4/ 5x° — yz B Touke A(1l;1) 1 npon3BoaHyO B Touke A

110 HarpaBieHuo BexkTopa a(2,-1).
Bapanme 5. CocraBuTh YpaBHEHHE KACATENbHOH IUIOCKOCTH M HOPMAIH K [OBEPXHOCTH

z=x"+y> =2xy—x+2y sr1ouke M(LL;]).

Tema «OcHOBHbIE HOHATHS TEOPHH BEPOATHOCTEH»

3ananue 1. bubnuoteuxka COCTOMT W3 JACCATH PA3IHYHBIX KHUT, NPUYEM NATh KHHUI CTOAT 110 4 ThIC.
py0. Kawaas, TpH KHUrH — 110 | Teic. py0. U aBe kHHrH —10 3 Teic. py0. Haiiti BeposiTHOCTH TOTO,
YTO B3AThIE HAYIAYY JIBE KHUI'H CTOST 5 ThIC. py0.

3ananme 2. Tpu cranka padortawT HezaBHCHMO. BeposTHOCTH TOro, 4To B TeueHue cMeHbl 1,2 u 3
CTAHKH BBIHIYT H3 CTpOs, paBHbl cooTeercTBeHHO 0,05; 0,1; 0,15. Halitn BEpOsATHOCTB TOI'O, 4YTO 3a
CMEHY BbIIJIET U3 CTPOS TOJILKO OJIHH CTAHOK.

3aganue 3. B nupamuge 10 BHHTOBOK, M3 KOTOPLIX YEThIpE CHADKEHBI ONTHUYECKHM MPHLEIOM.
BeposTHOCTE TOro, 4TO CTPEJIOK MOPA3HT MULIEHL IIPH BLICTPENE W3 BHHTOBKH C ONTHYECKHUM IIpH-
uenom, pagua 0,95; mns BUHTOBKH D€3 onTHYECKOro npuileia 3ta sepostHocTs pasHa 0,8. Crpenok
MOpPa3uil Lelb U3 Hay/1auy B3sATOH BUHTOBKH. UTO BeposTHEE: CTPEJIOK CTPEJIsil H3 BUHTOBKH C OIl-
THYECKHM NPHIIEIoM Win Oe3 Hero?

3anauune 4. TpeOyercs HalTH BEPOATHOCTL TOTO, YTO B 4 HE3ABHCHMALIX HCIBITAHUAX CODBITHE M0-
SIBUTCH HE MeHee 2 pa3, 3Has, UTO B KaHK/OM MCILITAHHH BEPOATHOCTH NOABICHUS COOLITHA paBHA
0,1.

3ananne 5. 100 crankos paboTawT HE3ABHCHMO APYT OT Apyra, NpHuéM BeposTHOCTH Decnepedoii-
HOI#i paboThl KAKI0ro U3 HHX B TedyeHue cMeHbl parHa (7. HaiiTi BEpOATHOCTH TOTO, 4TO B TEYEHHE
cmeHsl Decniepeboiino npopaborator: a) 80 crankos; 6) ot 60 1o 80 craHKoOB.

3apnanme 6. 3asox ornpasun Ha Oa3y 1000 pobpokauecTBeHHbIX H3aenuii. BeposTHocTh nOBpe-
HJICHHS KAXKI0I0 u3enus npu rpadcnopruporke pasua 0,002, Haiith BEpOsSTHOCTE NOBPEKICHUA
HpPH TPAHCHOPTHPORBKE: a) TPEX u3enuii; 6) ot 2 10 4 u3genwii.

34/66



Tema «Cayuaiinble BeIHYHHBD

3ananmne 1. Mumens pasienena Ha 308s1 1,2.3. 3a nonananue B 30y | 1aercs a; 0UKOB, B 30HY 2 —
a: OYKOB, B 30HY 3 — a3 0ukoB. /s 1aHHOrO cTpenka BepOSTHOCTH MMONaj jaHHs B 30Hb! 1,2,3 paBHbI
COOTBETCTBEHHO p;, p2 , p:. HaliTH 3aKkoH pacnpeneneHus yMcia X O4KOB, MOJYYAEMBIX CTPENKOM
HpPH JBYX HE3aBHCHMBIX BhICTpenax u QyHKUMIO pacnpeienenus F(x), nocrpouts e€ rpaduk. 4; =
9, ar = 4,:.’13: 2,}]; =ﬂ.3,p3= [1.2,_93 =0.5

3ananme 2. Haiitu: a) maremarnueckoe oxuiaHue, 0) AUCNEpPCHIO, B) CpelHee KBaJApaTHUECKOE
OTKJIOHEHHE JIMCKPETHOH CIYy4aiHOH BEHYHHE] X 10 3aKOHY e€ pacnpeae/leHus, 33JaHHOMY PAI0OM
pacnpejeneHus (B nepsoii crpoke tabnuibl yKa3aHbl BOZMOMKHBIE 3HAYECHUA, BO BTOPOH CTpOKe —
BEPOATHOCTH BO3MOMKHBIX 3HAUEHHIT ).

X, 10 13 17 19 22
pi 02 | 01 | 02 | 04 | 01

3apnanue 3. Cayuaiinas senuwumna X 3anaHa Qyskumeil pacnpeaenenus F(x). Haiitu niotHocTs
pacnpeie/ieHus BEPOATHOCTEH, MATEMATHYECKOE OXMIAAHHE, AHUCIEPCHH) CAY4YalHOH BEIHYMHBL,
BEPOATHOCTL NONAAaHus caydaiiHoi senwuumusl B uurepean (0,1/2) u nocrpouts rpaduxu f
(x), F(x).

0, x<0,
F(.r]: ¥ 0<x<l,
I, x>=1.

3ananme 4. 3ajaHbl MaTEeMATHYECKOE OKHJIAHME @ W CpeJIHee KBA/IPATHUECKOE OTKIOHEHHE O
HOPMAJILHO pacnpeac/ieHHoN ciay4aiHoH Benuuuubl. HaliTH: a) BEpOATHOCTE TOro, 4To X NpUMET
3HAYEHHE, NPHHALIeKAee uHTepeany ( o,/ );0) BepoaTHOCTL TOro, 4T0 abCONKTHAS BEIHYHHA
otinonenns | X —a| okaxercs mensie 8. a= 10, c=4,a=8, f=20,06 =8.

3aganme 5. JlaHa mioTHOCThL pacnpeae/ieHus HelpepsIBHOIM ciyuaiiHoil BeinunHbl X

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

Haiitu dyukuuio pacnpeienenus F(x).

Tema «OCHOBBI MATEMATHYECKOH cTATHCTHKHY. Pacuernas padora.
PaboTHHKH NPeanpHATHS CIPYIIIHPOBAHEL 110 BO3PACTY.

Kareropuu pa- Bospact paboTHHKOB, JieT Bceero
DOTHHKOB paboTHH-
KOB
Jo 30 30-40 40-50 50-60 Cablie
60

Pabouue 43 141 216 127 118 645
Pyxoeoaurenu 2 4 6 8 4 24
CneumanucTsi 3 18 30 34 22 107
E;:m S 163 252 169 144 776




Onpenenuts: 1. Cpennuii BozpactT pabOTHHKOR 10 KATETOPHSIM.

2. Cpeanuii Bozpact pabOTHHKOB NPEANPHUATHS B LIETIOM.

3. MoaanbHoe H MeIHaHHOE 3HAYEHHUs Bo3pacta pabOTHHKOB [0 KATErOpHAM H
HPeAIPUATHIO.

4. JIHcnepcHio U cpejiHee KBAIPAaTHUECKOE OTKIIOHEHHE BO3pacTa pabOTHHKOB 110
KATEropHAM H IPeIPHATHIO.

5. MexrpynnoByro JHCIIEPCHIO.

6. OBy qucnepcHio Bo3pacta paboTHUKOB, HCIONbL3YA [IPABKIO CIOKEHHS JIHC-

MepCHii.
Xo/ paboTsi.
l. 3anucars pacuerHsle TAOJIMLBL 110 KaX/10H KaTeropuH pabOTHHKOR.
Tabmuua 1.
Bospacr Cpennee 31aue- | Ywucno pabor- X, -, X, - X, (x. - X )2 o
HHE HHTEPBAIA, HUKOB, M, £
X

Jlo 30 25 43

30-40 35 141

40-50 45 216

50-60 55 127

Cesie 60 65 118
s - N, =645 -

* 1o 30, moxkHO cuntats uHTepBai (20,30)
ceoime 30, - (60,70)

Tabnuua 2. Pykooaurenu.

Tabnuua 3. CnenuanucTsl.

2. Beluncnus 3Havenus 4 crondua tabnuu 1,2.3, Haiitu cpeaHuii Bo3pacT pabOTHHUKOB 110 KAaTero-
pUsAM.

]
>x -n,

=  i=l
x!_
N,

[
Ryl
[

xX; =

3. Beruscnurs cpeauii BozpactT paboTHHKOB NpeanpusTHa B nenoM (0d1yro cpeHio).
3
X 'N,
it

= =i

> N=N,+N,+N, =776

4. 3nas cpennuii Bozpact pabOTHHKOB 110 KATErOPHUAM, BBIMHCINTE 3HaYeHHd 5,6 cronbuos tabnuu
1,2,3.

5. BEIYHCIHTD AHCOEPCHIO H CPEHEE KBAAPATHYECKOE OTKJIOHEHHE 110 KATErOpHAM.

i(xf -%,) n,

J.D:=I='ll = ,J:= D::
N,

L] ]

D_,— .0, =

[ ] ]

D, = LO; =
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6. BoIUHCIHTE CPEAHION apH(METHUECKYHO AHCTIEPCHIL:

3
. ZID_:"NJ'
D=2 =
N

Haiitu cpe/iHee KBaIpaTHYECKOE OTK/IOHEHHE BO3BPATa PADOTHHKOB 110 MPENPHATHIO:

=D

7. HAITH MEKIPYIINOBYIO JHCIEPCHIO.
3
> -x) N,
J J

5_? - J=l

N
8. Obwas aucnepcus

D*=D+6° =

9. Ilo kam10it U3 KaTeropHii HAITH MOJAJILHOE H MEHAHHOE 3HAYCHHA.

0.5n—n""
Me' =x,, +h-—  Me} = . Me' = , Me; =
f n, 2
e
1] —
Mo"* =X, +h- ( Mo M‘H) Mo; = \ MG; = , MO; =

k]
(” Mo~ Mrgomi )+ (H Mo~ Mrtors )
10. Haiiti Mmoay 1 Meanany Bo3pacta pabOTHHKOB 110 HPEANPHUATHIO.

Mo® = Me" =

TecToBble 331aHUA (110 TEMAM IHCIHILIHHBI)

Tema «/Iuneiinas anrebpa»

1. Ecnu s matpuue A KoNHUYECTBO CTPOK PABHO KOIHYECTBY CTOOLOB, TO MATpHIA A HA3bIBAET-
cH ...
1) npamoyronsHo#H KBaJIpaTHOH
2) cTyneHuaToi
3) SKBHBAIEHTHOMH

2. Kakue MaTpHLbl MOKHO CKJIa/bIBATH
1) Keagparneie
2) OaHHAKOBOIO pasMepa
3) HeerlpomieHHbIC
4) C 01MHAKOBBIM YHCIOM CTPOK

4 -1 (3
3. Ecn A= ubB= ,t0 2A—B=...
-2 3 -1 1
5 —4

1
)5—3
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2)3

(5 —4)
3)

-3 5
4) -10

(7 3]
5)
5 4

-3 -2 1
4. Nammimarpuust A=(2 -3 —1)uB= 4 -1 5| rornamarpuna C=A4-B
-1 -4 0

paBHa...

(=17 16)
(-7
2) | -11
13
(—1
3| 6
|10
4) (=17 3 -13)

-5 10 5

5. Onpeaennrens | 0 5 10 | pasen...
50 —100 —50
1) 2500
2) 7500

3)0
4) -7500

0o 2 1

6. Borumcints onpenenutens (—1 3 3
0 -2 -4
1)3
2)4
3)-3
4)-4
5)-6
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5 -2 1

7. Anredpadueckoe N0MNOJHEHHE IEMEHTa (1, ONPEICIHTELS 0 4 — 1| umeer Bua...
1 0 3
| -5 -1
) Ay =~ 20 ‘
2) Ay = > - 2‘
1 0
) 4, _ P —2‘
I 0
4) A4, = —5 :
2 -1

-1 2 -1

pune A npu A pashom...
1) -1

2)0

3)-1.5

4) 1

-3 5 24 5
8. Jauwsl matpuisl A = uB= 3 ) Toraa marpuna B 6yner obparnoii k mar-

A
10. opmynsl BHAA X = — nns peLIEeHHs CHCTEMBI JIMHEHHBIX YPABHEHHUH uepes Onpeie/uTeNnt

Ha3bIBAKTCA HOPMYIIAMH ...
1) TpeyronbHUKOB
2) Kponekepa

3) Kanennu
4) Kpamepa
5) Komn-byHakosckoro
3x+2y=1,
11. lana cucreMa ypaBHeHUHH Jist Toro yro0bl HAMTH 3HAYEHHE NEPEMEHHO X
6x+5y=4.
MpH pellieHHH 3Toi cucteMsl no popmynam Kpamepa, 10CTATOYHO BRIYHCIIHTE TOJILKO ONpeie-

NMUTENH. ..
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3 21 |1 2
1) H
6 5 4 5
1 20 3 1
2) H
4 5 |6 4
3 201 2 31
3) \ H
6 5|14 5 |6 4
3 2 3 1
4) H
6 5 |6 4
3x, +4x, =0,
12. [lpu KAKMX 3HAYEHHSX d,, CUCTEMA JIMHEHHBIX YPABHEHHIA - HMEET

HEHY/IEBBIE PeLCHHA?
1) 4

2) 4

3) -16

4) -24

Tema «Bexropnasn aaredpa»
1. IlonspHble KOOPAHUHATEL
2. Kakue BeKTOPbI HA3bIBAKOTCS PABHBIMH?
3. bBasucoMm B NPOCTPAHCTBE HA3LIBACTCH ...

y AC
4. Kak naiiti koopausarel Touku C, KOTOpas JeIuT oTpe3ok AB B otHOmenun A = ——

CB
ecmn A(xy, yy,2,), B(xy, 15,2;,)?

5. CwmeliaHHoe NpPOM3BE/IEHHE BEKTOPOB, €ro CBOICTBA, BBIPAKEHHE Y€pe3 KOOPIHHATHI
BEKTOPOB.
6. Kakoii BeKTOp Ha3bIBAETCH HYJIEBBIM?

7. bazucom Ha ILIOCKOCTH HA3LIBASTCH ...
_)

8. Kak naiitu koopaunatsl sektopa AB, ecnin A(x,, v,,z,), B(x5,¥,,25)?

TeMa « AHAIHTHYECKAH FeOMEeTPHS»

1. JwoOoii HeHyneBoil BeKTOp, NEPIEHIUKYIAPHBIH JaHHOH NPAMOI, HA3LIBAETCH ... BEKTOPOM
TOI NPAMOiL.

A) KolTHHEeapHEIM D) KOMILIAHAPHEIM

B) NEPIIEHANKYIAPHLIM I') HOPMAallEHBIM

1) HANPABIISOLIUM
2. KakuMH ypaBHEHHSAMH MOKET 3a/1aBaThCH IPAMas B NpOCTpaHCTBE?

A) XX _Yn _z2-5 6) A(x_xa}—l—B())—}Jﬂ}:ﬂ
Iz —]—1 }’12 __Jvrl ZZ - zl
Y

B) Ax+By+Cz+D=0 r)£+3=l
a
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x—x, V-V, z-—2, X=X, +at,
n| a i n |=0 e) 1y =y, + 1,
az ﬁ'r' }’2 Z=ZU+?{.

3. Kanonuueckoe ypaBHeHHE rHnep0Ooibl HMEeT BHJL

2 2
X
a) y* =2px 6) 525 =1
a b
2 2 2 2 2
X~y x
B) =+ =1 ) RS
Fa b aL L CL
x
g}—+£=l e) xl—|—y2=Rl
a b
4. Ecnu nnockocts 3aaaHa ypasienueM 4y +2z+3=0, 1o ona...
a) NPOXOAUT Yepes HAuAN0 KOOPAHHAT 0) napannensna ocu Ox
B) napasuiensHa miockoctd Oyz I) COBHANAET ¢ MI0CKOCThIO Oyx

1) napamiensia ocu Oy

X8 _Yh, , XTH _V— )
e —— 2. -
23} i 23] i
3TH NPAMBIE NAPAUIE/IbHBL, €CIIH. ..
a) oo+ - =0 0)x+x=y+»

o X
B) - fi+a,- =0 1)—t=—"

B B

5.I1psimMbie 3a/1aHbl ypaBHEHHAMH [, :

TecT «BeeeHue B MaTeMaTHYeCKHI AHAJIN3»
1. Ecnu kamelil snement Muoxecrsa A ssnserca sneMmentom muoxkecrsa B, to muowecrso A
HA3LIBAETCH

1) nononsennem Muoxkecrea B

2) KOHE4YHBIM MHOMKECTBOM

3) noaMHOKECTBOM MHOMkECTBA B

4) yHHBEPCAIbHBIM MHOJKECTBOM

5) BEPHBIi OTBET OTCYTCTBYET

2. Orpeskom [a;b] naseiBaeTcs MHOXKECTBO BCEX uMcel X, KOTOPbIE YIOBIETBOPAIOT HEPABEH-

cTBaM
Ha<x<b a<x<h Na<x<hb
HYa<x<h SYa<b
2 2
3. Haiitu obnacts onpenenenus GyHkuuun — — + ';;—2 =]
a
1) x € (—oo;—b] W [b;+x0) 2) xed
3) x €[—a;a] 4) x € (—90;+00)

5) BepHBIii OTBET OTCYTCTBYET
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4. Ecnu cyliecTsyeT noaokuTeabHoe uncno 1 Takoe, 4to s BeeX X M3 001acTH onpeeseHus
seinonnstores yeiosus X — 1, x+T7Te€D(f) n f(x—T)= f(x+T)= f(x), 1o dynxuus

v = f(x) nasuiBaeres
1) uetHoIi 2) nepHOAHYECKOIH 3) orpaHH4EHHOI

4) HeueTHOIH 5) yOsiBatoiueii

5. Ecnu pans nwoboro Homepa 71 BBINOJIHAETCH HEPABEHCTBO X, = X, . TO NOCHEN0BATEIbHOCTD

{x,} naseiBaercs
1) Bospacrarowei
2) orpaHHYeHHO
3) nocTosHHOH
4) neso3pacrawoweii
5) beckoHEeUHO DONBIIOH

11
4’9

6. IMocnenosarensuocts 1, y... ABISETCH

1) HeorpanHueHHO#

2) Bozpacrariei

3) cxonsmeiics

4) pacxopsuieiics

5) BepHLIi OTBET OTCYTCTBYET

. (2+x
7. Hyxno naiitn im

1/x
5 ] . [Ipu noacraHoBKe npejeibHOrO 3HaYeHHA B QYHKIHIO HMEEM
x—(

HEONpeacJIeHHOCTE BHAA

0 o0 -
1) — 2) — 3) o0 —o0 4) 1 5)0-o
[+ &)

0

o 4xt —5x+2

=2 3x% —6x+4
1) —8
2)
3)0
4)2
5) BEpHbIil OTBET OTCYTCTBYET

paBseH

9. Touka X, Ha3bIBaeTCs TOUKOM paspsisa Gyukuuun ¥ = f(X), ecim GpyHkuus B Touke X,

1) saBnAeTCA HENPEPBIBHOMH

2) sBNsETCH OrPAHHYEHHOI

3) He ABNAETCA HENPEPBIBHOM
4) BepHEII OTBET OTCYTCTBYET
5) HMeeT KOHEYHBIH npeaen
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1

10. Jlessiii npesen dyHkuun y =€ >~ B Touke X =2 paseH
1) —o0
21
3) +
4) BepHBIH OTBET OTCYTCTBYET
5)0

Tect « DYHKIHH HECKOJILKHX NepeMeHHbIX»

. KacarenbHas n1ockoCcTh H HOpMaib K NOBEPXHOCTH.

. DyHKUHA HA3BIBACTCS HENPEPLIBHOH B obnacty ...

. Copmynupyiite anroput™ Hecne0BaHus (PYHKLHH ABYX NEPEMEHHBIX HA IKCTPEMYM.
. Uro xapakrepusyet npoussoanas Gpyuxkuuu z = f(x, ¥) no nanpasnenuto [ ?

. DyHKuMK ABYX nepeMeHHbIX. OCHOBHBIE NOHATHAL.

. Muddepenumanom sroporo nopska Gpynkuun z = f(x, y) Hassisaercs ...

. Copmymupyiite croiicTea GyHKIMI, HENPEPLIBHEIX B OIPaHHYEHHOMN 3aMKHYTOI obiiacTy.
. Ha kakue 3tans! pazOuBaeTcs 3a/1aua OTEICKAHKA 3MIHpHYecKux Gopmyn?

e = s

TecT «OCHOBHBIE MOHATHA H TeopeMbl TEOPHH BEPGHTHQCTEH}}
1. JlokaneHas M uHTErpaisHas teopems! Jlannaca. BepoaTHOCTE OTKIOHEHHS OTHOCHTE/ILHON 4a-

CTOTBI OT MOCTOAHHOH BEPOATHOCTH.
n_n_k—n

. Bepxo nu, uto P_‘.,(k}= P g . llouemy?

. B ueM cocTOMT OTIIHUME MEXK1Y BEPOATHOCTEI) H OTHOCHTEIBHOI YacToToil?

. BepostHOCTh Kakoro coObITHs paBHa HyJH0?

. IlepecraHoBKaMH HA3LIBAIOT ...

. Noeropenue ucnwitanuii. Gopmyna bepuynnu. HauseposrtHeiiiee yucno HacTymieHHil codbl-
THSL.

7. Bepno nu, uto P,(k, <k <k, )= @k, )—D(k; ). Mouemy?

8. OrHocuTENnbHOI YacTOTOH COOBITHA HA3BIBAIOT ...

9. CoueraHusiMH HA3BLIBAKOT ...

10. PaBHOBO3MOKHBIMH HA3LIBAIOT COOLITHA ...

=

TecT « Knaccuueckoe onpeje/iecHHe BEPOATHOCTHY
1. bpowens ase urpanbHele KocTH. Hailitn BeposiTHOCTE TOrO, UTO CYyMMa OYKOB Ha BHIIAB-
IIMX IPAHAX PABHA LLECTH.

1

2.

3.0

4. 5/6

2. Hansl yucna ot 1 go 30 BknwounrensHo. KakoBa BepoSTHOCTE TOro, 4TO HAayaaudy BeIOpaH-
HOE LIeN0e YHUCIo aeaures Ha 37

1.

2. 3/5

3. 1/3

4+ 1/10
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3. YuactHuku mepeObeBKH TAHYT W3 ANIHKA #eTOHBI ¢ HoMepamu o1 1 go 100. Haiitu Bepo-
ATHOCTH TOI'0, YTO HOMEP NEPBOro, HAy1auy BLIOPAHHOIO KETOHA, couepkuT LUHbpY 5.

1. 0,21
2. 0,1
3. 0,2
4. 0,19

4. W3 dyke andasura a, 6, k, 0, M, HANHCAHHBIX HA OTJAE/ILHBIX KAPTOYKAX, I004epENHO Cly-
yaiiHo BbiOMpaercs 1o oaHoH. bykBa 3anoMuHaeTcs, M KapTOYKa BO3Bpalaercs odparHo,
KAPTOUKH TINATENBHO nepememnBaroTes. Onpeaenurs BEPOATHOCTE TOrO, YTO B IHOPIJIKE
nocTynieHus OykB nmony4urcs cinoBo «MAMA».

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

5. W3 konoast B 36 kapT Hay/aauy BRIHHMAKOT TPH KapTel. HaliuTe BEPOATHOCTD TOrO, YTO CPEIH
HHX OKaKETCH J1Ba Ty3a.

1. 16/595
2. 1/3

3. 1/12
4. 15/121

6. B rpynne 12 crynenros, cpean koropbix 8 ominynukoB. [lo cnucky Hayinauy orobpanst 9 cry-
nentos. Haiiti BeposiTHOCTBL TOrO, YTO Cpead 0TOOPAHHLIX CTY/AEHTOB MATh OTIHYHHKOB.

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

7. Ilpu ucnslTaHuM napTud NpudOPOB OTHOCHTENILHAS YACTOTA IOJHBIX NPUOOPOB OKA3a/lach Pas-
Hoii 0,9, Haiftu uncno rogusix npubopos, eciu 0su10 nposepero 200 npubopos.

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

8. B uexe paGoTaroT mecTs MY®4YHH H YeThipe xeHuuHbL. [1o TabensHeiM HOMEpam Hayaady O0TO-
Opanbl cemb uenosek. HaiiTH BEpOATHOCTE TOro, YTO Cpeal OTOOPAHHBIX ML OKAXKYTCH TPH

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

9. B kopobke 6 0/IMHAKOBBIX 3aHYMEpPOBaHHBIX wapoe. Haynauy 1o oaHOMY H3BIIEKAKTCH BCE
wapel. HaliTH BEpOATHOCTE TOrO, YTO HOMEPA H3BAEYEHHBIX IIAPOB NOABIAKTCA B BO3pacTaro-
LIEM [OpAIKE.

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

Tecr «Huc0BbIe XAPAKTEPHCTHKN JTHCKPETHLIX CAYYAHHBIX BeJIHYHH»
1. Haiitu aucnepcuio notepeiiHbIX OHIETOB, HA KOTOPBIE BBINALYT BBIMIPHILIN, €CIH IPHOO-
pereno 40 duneros, NpUUEM BepOSTHOCTL BhIMIphilna pasua (,05.

l. 2
2. 1,9
3. 0,95
1 1

2. Haiitu qucnepcHio JHCKPETHOM ciy4aiiHOH BeHYHHBI X, 38/1aHHOI 3aKOHOM pacrpe/le/ieHu

X 43 5.1 10,6
i 0.2 0.3 0.5
. 2,923
2. 3,125
3. 10,45
4. 8,545

3. MaremaTHueckoe OKHMJAHHE Cy4aiiHoH BenuuMHbl X pasHo 4. Haiith maremarnudeckoe
OKHUIAHHE BEIHYMHLBL -2X+35.

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

4. JuckperHas ciydaiiHas BeJH4MHA X NPHHHMAET TPH BO3MOKHBIE 3HAYEHHA: X; = 4 C BEPOATHO-
cTbi0 p; = (,5; x> = 6 ¢ BEepOATHOCTLIO P> = (1,3 U X3 ¢ BEPOATHOCTBIO p3. Hailiti x3, 3HasA, 4TO

M(X) = 8.
.12
2. 21
3. 8
4. 10

5. Haiitn maTeMarHuecKoe OXKHIAHWE JHCKPETHOH ClIy4yailHOH BelHYHHB! X, 3a1aHHOH 3aKOHOM

pacrpeae/ieHus:
X; -5 2 3 4
pi |04 0,3 0,1 0,2

1. 0.5

2. 03

3. <05

4. -03

6. Jucnepcus cnyuaiinoii Bennumnsl X pagaa 5. Haiitu qucnepeuio cny4aiinoil Bennuunsl 3X+6.

1. 51

2. 45

3. 21

4. 15
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7. BeposaTHOCTb MONAJaHHs CTPEJIKOM B MHLIeHb paBHa 2/3. Crpenkom caenaHo 15 BbICTpesoB.
Cuyuaiinas BenuuuHa X — ymcio nonajaHdi B mumeHs. Haiitn maremarHueckoe OxuaHHE
CIYy4aHHOH BENHYHHBL X.

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

Tecr «Cayuaiinbie BeJHYHHBD?
1. CnyuaiiHoil BETHYHHON HA3BIBACTCH ...
2. UYemy paBHbI YHCIIOBLIE XAPAKTEPHCTUKH HenpepbiBHOi CB?

Kaxumu croiicreamu obnanaer dyHKUMA pacnpenenenus repostHocteiit CB?
Kakoe pacnpenenenue Ha3bIBacTCH PABHOMEPHBIM?

3akoHOM pacripezesenus AuckperHoi CB Ha3biBaeTcs ...

Yro rakoe uucnoBsle xapakrepuctuku CB?

Kaxumu csoiictBamu obnagaer matematuueckoe oxuaanue CB?

Yemy pasusl f(x) n F (x]' MOKA3aTe/IbHOTO pacnpeaeincHusn?

@RS RN

TecT 1181 KOHTPOJIS OCTATOYHBIX 3HAHMI
a b ¢

3ananue 1. Gopmyna BeMHCIEHHS onpejenuTens Tpetsero nopsaka ([d e f| copepxur cre-

g h k
JIyIOLlee IPOU3BEICHHUE . ..
1) bfg 2) cdk 3) adf 4) ach
1 2 3
3apanme 2. Jlana matpuua tperbero nopsaka A =| — 2 1 =3/ Anrebpanueckoe A0MoiHe-
1 3 2
HHE 3IEMEHTA d,, PABHO ...
s 2)1 3)-5 4) -1

-1 0 3

13 -4 -3 8
3) 4)
-7 -2 5 2

5 2 -4 3
3aganme 3. Jlans matpuusl A :( } u B :[ 1). Torna marpuna X = A+ 28

paBHa ...

1 5 9 -1
1) 2)
2 1 -4 -1
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X, +x, =3,
3ananne 4. Pacuupennas Matpuua cucteMsl 4 — X, + X3 —4 =0, umeerBux ...

1 1 03 1 1 0|3 1 0 1]3
-1 1 —-40, 200 -1 1|0 3|-1 1 0-4
-3 1 —-1/0 -1 1 -10 -3 1 -1 0
1 1 0}3
$H1 0 -1 1|4
-3 1 —-10
3ananue 5. PerieHnem cUCTEMB! YPABHEHHH SBIIAETCH {le TR =3, ABNAETCH ...
4x, +x, =-9

1) X =]:5; Xy ={]:5 2} X, =2, Xy ==2 3) X, =—2; X, =—] 4)
‘rl =1,1= xl =U:8

3aganme 6. O6nacts onpetenenus dpyukunn v = In(x* —1) ...

1
3apanue 7. Uncno Touek paspeisa PyHKUMH ) = ——————— DABHO ...
x(x+3)°

1o 2)3 3)2 4) 1
3ananune 8. 3anansl Bexktopsl m = (4,2.3) u n = (2,2,4). CkanspHoe NpOH3BEACHHE BEKTOPOE M N
PABHO. ..

1) 24 2) \24 3) —24 417
3ananune 9. Ecnu touka P(-1;2;3) npunamiexut mnockoctd 2x—4y+Cz=5=0, 10 ko3dduuu-
ent C paBeH...

1) 2 2)3 3)5 47

3anaune 10. [Tpoussoanas pyukuun y = e paBHa ...

1 Ix

1
2) yf=€3x 3} yr=3€3_r 4) y;zge

3apanme 11. 3uauenue npoussoiHoil Broporo mopsaka dynkuuu V=sin 2x +4x B TOUKE

1) y'=3xe’"

X il paBHO
== BHO ...
4

1)4 2) 1 3)—4 4) —1
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3ananue 12. Yemy paseH Heolpeae/neHHbIH HHTErpal Ixﬂ dx?

7 L]

1) XT+C )X +C  3)6x° +C 4) %+C
1/2 1 1
3ananme 13. Eciu If{x)dsz u If(x}:irzS, TO HHTErpa jZf(x)cit paBseH. ..
0 1/2 0
1)2 2) 16 3)8 4)4

3ananume 14, [Tnowane Gurypsl, 1300pakeHHONl HA PUCYHKE, ONPEIC/IACTCA HHTETPAIIOM ...

2
y=X“+
Y3 g 1

00 1 x

l)j[(x2+l)dr E)i{l—xz)dx 3)j(1—x2)dx 4}j(2—x2)dx

1 >
Jamanue 15. YacrHas npon3soaHas no v QyHKIHH z = 313 —xy=3y +1lx+ 7y pasua ...

) 2,=x"—y+11 2) 2, =xp—6y+18 3) 2 ,=x"—x+7 4)z,=—x—6y+7
Jananue 16. [To MHIIEHH NPOH3BOAHTCH YeThIPE BhICTpeiaa. BepoaTHOCT, npoMaxa npH MnepeoM
seicTpene pasua 0.5; npu sropom — 0,3; npu tpersem — 0,2; npu uerseprom — 0,1. Torna sepost-
HOCTB TOI'0, YTO MHILEHB HE OYIET nopameHa HH pasy paBHa ...

1) 0,003 2)0.275 3) 1.1 4) 0,03

3ananue 17. BepoaTHOCTE HEBO3MOKHOIO COOBITHA PABHA. ..
1) 1 2)-1 3)0 4) 0,0002

3apanmne 18. Oyukius pacnpenenenns BEpOSTHOCTE! JHCKPETHOI ciyyaiinoii sennunnet X ume-

0, x<0;

ersua F(x)=-+ 03 O<x<i; Toraa sepostaocts P(—1=< X <3) pasna ...
0,5: l<x<6;
1, x> 6.

1)0,7 2)0,3 3)0,2 4)0,5
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Jananue 19. [lana seibopka obbema 1. Ecinu kamablii 3neMeHT BHIOOPKH YBENMUYHTL B 5 pas, 10
BEIOOpOUHOE cpeaHee X ...

1) yBenuuutes B 5 paz 2) yBenuuutes B 25 pa3
3) He U3MEHHTCH 4) ymeHblIHTCA B 5 pas
p+6

3ananue 20. [lauel dpyHKuHH cnipoca ¢ = u npeanoxkenns S =2p +1.5; rie p - uena
Tosapa. Torjaa paBHOCHJIbHAS LICHA PABHA ...
1)3.5 2)2.25 3)45 41

Bonpoce! k 3auery (leemecrp)

1. Omnepauuu Hax MATPHLIAMH, HX CBOHCTBA.

2. OmnpenenuTeny KBAJPATHLIX MATPHLL, CBOICTBA ONpeae/IHTeleH.

3. Munops! u anrebpanyecKue J0NOJIHEHHs YIEMEHTOB onpeaenuTens. Teopema o pazno-
JKEHHH OLPEIe/INTENs 110 EMEHTAM CTPOKH (cTondua).

4. OOparnas marpuua. Teopema O CyLIECTBOBAHHH OOpAaTHOH MATPHLBL AITOPHTM
HAXOMKIEHHS 0OPATHOIN MATPULLLL.

5. Panr marpHibl. DIeMEHTAPHBIE IPe00pa30BaHHA MATPHLL.

6. Cucremsl JIHHEHHBIX YPABHEHHI: MATPHUHAS 3aIIHCh H MATPHYHOE PELUCHHE CHCTEM.

7. PemeHue cHCTEM JIHHENHBIX ypagHeHHH no Gopmynam Kpamepa.

8. Pemenue cHcTeM NHHEHHBIX ypaBHeHHH Meroaom [Maycca. MecnenoBaHHE CHCTEM JH-
HEHHBIX YPABHEHHI HA COBMECTHOCT.

9. CucreMBl 0JIHOPOAHBIX JTHHEHHBIX ypaBHEHH. DyHIaMeHTAIbHAS CHCTEMA PELLICHHIA.

10. TloHaTHE #-MEPHOIO JIHHEHHOI0 BEKTOPHOI'O NPOCTPAHCTBA.

11. INousTHe nHHeHHOH 3aBUCUMOCTH/HE3aBHCHMOCTH CUCTEMEI BEKTOPOB.

12. [NoHsiTHE paHra CHCTEMbI BEKTOPOB.

13. INonstue nuueiiHoro npocrpancrea. [Ipumeps! nuuelinwsix npocrpancts. [lonarue n —
MEPHOI'0 €BKJIH/I0BA NPOCTPAHCTBA.

14. basuc, KOOpAHHATEL, PA3MEPHOCTD.

15. Jluneiinsbie npeodpa3oBaHus MTHHEHHBIX NPOCTPAHCTE (JIMHEHHBIE ONEPATOPBI).

16. MarpuuHnas 3anuchk JIMHEHHBIX onepatopos. JelicTBusa Hajl NHHEHHBIMH ONEPATOPAMH H
COOTBETCTBYIOLIHE JECHCTBHA HAJl MX MATPHLIAMH.

17. CobcrBeHHBIE BEKTOPBI H COOCTBEHHBIC 3HAUCHUA.

18. Bexrops! (OCHOBHBIE IOHATH ).

19. JIuneliHbie Onepanuy Hal BEKTOPAMH, HX CBOICTBA.

20. [lexaprosas cuctema koopauHat. Haxosxnenue koopaunart sextopa. Jlenenue orpeska
B JAHHOM OTHOLLCHHUH.

21. CxansipHoe NpOH3BEIEHHE BEKTOPOB, €ro CBOHCTBA. TeopeMa O BhIPAKEHHH CKAIPHO-
ro NpOU3BEICHHS YEPE3 KOOPAHHATEI BEKTOPOB. Y0/ MEXKY BEKTOpaMHu.

22. BexTopHOE NPOH3BEICHHE BEKTOPOB, ero ceoiicTBa. TeopeMa O BhIPaKeHHWH BEKTOPHO-
ro NPOU3BEIAEHHS YEPE3 KOOPAHHATEI BEKTOPOB.

23. CmewaHHOE NPOH3BEIeHHE BEKTOPOB, ero reoMeTpHYecKuii cMeIcl U cBoiicTea. Bripa-
HEHHE CMELIAHHOIO NPOM3BEIEHH YePe3 KOOP/AHHATEI BEKTOPOB.

24, KoopaHHATBl HA IJIOCKOCTH H B npocTpancTse: apduHHbIe, 1eKapTOBLL, NONSPHBIE, LIH-
JIHHAPHYECKHE.
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25. Ilpsimas Ha IUIOCKOCTH: YpaBHEHHE NpPAMOil, Npoxoasiuieil yepe3 TOYKY NEpreHIHKY-
NSPHO BEKTOPY; 00lllee, KAHOHHYECKOE YPABHEHHS.

26. Ilpsimas Ha MUIOCKOCTH: YpaBHEHHE NPAMOH «B OTPE3Kax», ypaBHEeHHE NpsamMoii ¢ yrio-
BeIM KO3(pHIHEHTOM, ypaBHEHHE NPAMOIi, NPOXoasleil Yepes 1ABe TOUKH.

27. Hccnenopanue oluiero ypaBHeHHs npsamoii. BzaumHoe pacnonoxkeHue NpsaMbiX Ha
MIOCKOCTH: YIOJl MEK/1Y NPAMBIMH, YCIOBHA NAPA/UIENBHOCTH H NEPIEHHKYIAPHOCTH.

28. JluHuM BTOPOro nopsaka: 3/uiunc. BeiBoj KAHOHHYECKOr0 YPABHEHHA JLIHIICA.

29. Jluxuu BTOpOro nopsjaka: runepdona. BelBoj KAHOHHYECKOr0 YPaBHEHHs THIIEPOOILL.

30. Jlunuu BrOpOro nopsaaka: napadona. BelBoj KAHOHHYECKOrO ypaBHEHHs 11apadoibl.

31. VpaBHeHMs OBEPXHOCTH H JIMHHH.

32. PasnuuHble BH/IbI YPABHEHHS ILIOCKOCTH.

33. Hccnenosanue oDILET0 ypaBHEHHA MI0CKOCTH. B3aumHoOe pacnonoXeHHe IUI0CKOCTed:
YIOJ MEKY IUIOCKOCTAMM, YCIO0BHA NAPAIUIEIbHOCTH H NEPIEHAHKYIAPHOCTH.

34. PaznuuHble BHbl YPABHEHUS NPAMOIl B IPOCTPAHCTBRE.

35. B3aumHOe pacnoioKeHHe [ABYX MPAMBIX B I[POCTPAHCTBE: YIrOJi MEK/1Y NPAMBIMH,
YCII0BHA NAapaIeNbHOCTH H NEPHEHAHKYISPHOCTH.

36. Bsaumuoe pacrnonoikeHne NpaMoii U IJIOCKOCTH.

37. IloeepxHOCTH BTOPOIO NOPSIKA.

38. Muoxecrra (ocHoBHBIe nouaTus). Onepauuun Han MHOMecTBamu. JlekapToBoe npowus-
BEJICHHE MHOMKECTB.

39. Yucnosas nocnegosarensHocTs. [Ipenen yucnoroii nocne10BaTebHOCTH.

40. MOHOTOHHBIE OC/IEI0BATEILHOCTH.

41. Tlonstre Qyuxuun. Cnocodul zananus ¢yukuuu. OCHOBHBIE XapaKTepHCTHKH (yHK-
LM

42. Tlpenen pyukuuu B Touke. Oanocroponnune npeaenst. [Ipeaen Gyukumnn npu X — o0,

43, OcHOBHBIE TEOPEMBI O Mpeaenax.

44. 3ameuate/ibHbIE IPEALIbL.

45. HenpepsiBHocTb pyHKIHH B TOUKe. OCHOBHBIE TEOPEMBI O HENPEPLIBHLIX () YHKIIHIX.

46. Cgoiictea QyHKLMI, HENPEPLIBHEIX HA OTPE3KE.

47. Knaccudukaius Touek paspbisa (yHKIHH.

48. 3anaum, NpuUBOAALIME K MOHATHIO npou3BoaHoi. OnpeaeneHue npou3BoHOIM, eé reo-
METPHUYECKHH H MEXaHHYECKHH CMBICIL

49. Ocnosuble npaBuna mudppeperuuposanus. [Tpoussoanas cnoxHoil 1 odpaTHoil QyHK-
uuii. Tabnuua npon3BOAHBIX.

50. TIpou3BO/HEIE BRICIIHX NOPIAIKOB.

51. JlnddepenuupoBanne HesBHO 3anaHHoi Gynxuun. Jnddepenuuposanue napamerpu-
ueckH 3aaaHHbIX Gyukuuii. Jlorapudmuueckoe nuddepeHunposatue.

52. Tonstue auddeperumnana Gyuxumuu, ero reomerpudeckuii cmoicn. Juddepenunans
BBICIIMX [IOPSAKOB.

53. OcHoeubie Teopemsl H(pdepenunansioro ucunciaenus. [Ipasuno Jlonuramns.

54. Uuteppajibl MOHOTOHHOCTH, AIIMOPHTM MX OTHICKAHHUS. DKCTPEMYM (DYHKLIHH.

55. Haubonsiiee 1 HAaMMeHbIIee 3HaYeHus (YHKIIMKH, HENPePLIBHOI HA OTPe3Ke.

56. Bemyknocts rpaduka QyHKIHK, TOUKH nepernda.

57. Acumnrotel rpaduxa dyHKIHH.

58. Obwas cxema uccnenoanus (PYHKIUMH H NOCTPOSHHA €€ rpadHka.

50/66



Bonpocsl K 3xk3ameny (2Zcemectp)

1. Tlonstue HeonpenenenHoro uurerpana. CpoiicTBa HeonpeaeleHHOro HHTerpana. Tab-
JIMLIA OCHOBHBIX HEOIPEAE/ICHHBIX HHTEIPAJIOB.

2. OcHOBHBIE METOJIbl HHTErPHPOBAHHSL.

3. HuTerpupoBaHHE palHOHAIBHBIX (DYHKIHIA.

4. OmnpeaeneHHbli HHTErpan Kak Opeiaen HHTErpanbHoil cymmel. OCHOBHBIE CBOMCTBA
ONpeJeIeHHOr0 HHTErpana.

5. Ouenku unTerpanos. Gopmyna cpeHero 3HaYEHHUs.

6. Hurerpan ¢ nepemeHHbIM BepxHuM npeaenom. Mopmyna Heworona — Jlelidnuua.
7. 3amena nepeMeHHOH M (GOpMYlIAa HHTEIPUPOBAHMS [0 YACTAM B ONPEIEIEHHOM HHTE-

8. TeomerpHueckHe NPHIOKEHHA ONPEIEIEHHOT0 HHTErpana.

9. TlpubnmxeHHbIC BEIYHCICHHA ONPEACICHHBIX HHTEIPAJIOB.

10. Murerpan ¢ OeCKOHEUHBIMH MpEJENaMH HHTerpHpoBaHus. MuHterpan or pasphiBHOI
dyHKLHH.

11. dyHKuMH ABYX nepeMeHHbIX (OCHOBHBIE NOHATHA). ['eomerpuueckoe uzobpaxeHue
(YHKLUMH 1BYX [IEPEMEHHBIX.

12. Ilpenen pyukumuu asyx nepemeHHsiX. HenpepblBHOCT PYHKUINHK ABYX EPEMEHHbIX.

13. YacTHble MpOH3BOIHBIE NEPBOro MOpaiKa. HacTHeIE NPOW3IBOJIHEIE BBICIIHX MOPSAIKOB.

14, duddepenunpyemocts ¥ nonseiil guddepenunan Qyuxuuu. [IpuMeHenne nonHoro
auddeperunana K npubIHKEHHBIM BEIYHCICHHAM.

15. Ilpoussoanas no HanpasineHu. [ paauenr.

16. KacarensHas 10CKOCTE H HOPMAJb K IOBEPXHOCTH.

17. Dkcrpemym GyHKUMH JBYX NEPEMEHHBIX.

18. Haubonsiiee u HauMeHblIee 3HaUYeHUA (YHKIHH B 3aMKHYTO#H obiactu.

19. Dmnupuyeckue Gopmynsl. Meroa HAHMEHBLIHX KBAJIPATOB.

20. Ilpeamer teopun BeposTHOCTEi. Buasl cinyyaiiHbix coDBITHIL

21. Knaccuueckoe onpeaeneHue BepoatHocTH. CBOHCTBA BEPOATHOCTH.

22. DnemeHTbl KOMOMHATOPHKH.

23. T'eoMeTpHUECKas BEPOATHOCTD.

24. OrnocurensHas yactota. CBOMCTBO YCTOHYHBOCTH OTHOCHTEIBHOI YACTOTHI.

25. Cymma aByx coObiTii. Teopema ciokeHHs BEPOATHOCTEH HECOBMECTHBIX COOBITHIA.

26. Tlpoussenenue coOBITHI, YCIOBHAS BEPOATHOCTH. TeopeMa YMHOMKEHHs [UIS 3aBHCH-
MBIX COOBITHIA.
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27. Hesasucumsbie cobeitus. Teopema yMHOMKEHHA 17151 HE3ABUCHMBIX CODBITHI.

28. dopmyna nonHoii sepostHocTH. opmyinel Baiieca.

29. dopmyna bepuymnu. Hanbonee BeposTHOE YHCIIO YCIIEXOB.

30. JlokanbHas W HHTErpaibHAA Teopembl Myagpa-Jlaruaca.

31. dopmyna [lyaccona.

32. Buasl ciaydailHBIX BeIHYMH. 3aKOH pacHpeIe/ICHHs BEpPOATHOCTEH JMCKPETHOH ciy-
YyaiHOH BeMUYHHBL. MHOIOYyrojibHHK pacipeieneHus.

33. BunommansHOe pacnpenencHue, pacnpenencHue IlyaccoHa NUCKpeTHBIX clyuyaiHBIX
BE/IHYHH.

34. Ilpocreiimuii NOTOK COOBITHIA.

35. Onepaumu Haj CliyuyaiiHBIMH COOBITHAMH.

36. MaremarHuecKoe OXHIAHHE JUCKPETHOI cnyvaiiHoii BenuunHel. CBolicTBA MaTeMaTH-
YECKOr'0 OWKH/IaHH.

37. Jucnepcus nuckpeTHoil cinyuaiinoil Bennunnel. Ceoiictea nucnepeun. Cpennee keaj-
PATHYECKOC OTKIIOHCHHE.

38. dyukuus pacnpenaeneHHs BEPOATHOCTEH clydaiiHOi BeIHYHHBI, € CBOICTBA.

39. IlnotHoCTh pacnpeneneHHs BEPOATHOCTEH HENPEepLIBHOH clydaiiHOH BelHuYMHBL, e
CBOHCTBA.

40. Yucnoeble XapakKTEPUCTHKU HENPEPBIBHBIX CIYYaiiHBIX BEIIHYHH.

41. 3akoH paBHOMepHOro pacnpejaencHus. @OYHKUMA pacnpeie/ieHus, MaTeMaTHYecKoe
OHIAHHE, TUCTIEPCHS PABHOMEPHO — pacnpeacinéHHoil ciyuaiiHoH BENHYHHEL

42. HopmansHoe pacripe/ie/ieHie, BEPOATHOCTb [0Ma/JaHH HOPMAINBHO pacnpe/ieieHHO
CIYUaiHO BENTHUYUHBL B HHTEPBAI.

43. BelukclieHHe BEPOATHOCTH 33/1aHHOIO OTKJIOHEHHS HOPMAILHO pacnpe/e/ieHHoil ciy-
yaiiHoii BenuuuHsbl. [Ipasuno Tpéx curm.

44, AcuMMeTpHs U KCLECC.

45. TlokaszarensHoe pacnpefeneHue. BeposaTHocTe nonajgaHusi B HHTEPBal [MOKAa3aTellbHO
pacnpeieneHHOH clny4aiHoi Be/THYHHEL

46. Cucrema IBYX CIY4aiHBIX BEIHYHH.

47. IlpenenbHble TEOPEMEL TEOPHH BEPOATHOCTEI.

48. llenu Mapkoga.

49. Ilpeamer MaTeMATHUYECKON CTATHCTHKH.

50. I'enepasibHas U BeIOOPOYHAA COBOKYIMHOCTH. BapHaluHoHHBIE Psiibl.

51. DunupHueckas (PyHKUHS pacrpeIeIeHHs H €€ CBOHCTBA.

52. I'pajmueckoe H300pakeHHe BAPHALIMOHHLIX PAIOB.

53. Yncnorble XapaKTEPUCTHKH BAPHALIMOHHBIX PAJOB: CPE/IHsAsA apu()METHUECKAN, MO/IA U
ME/IHaHa, JUCTIEPCHS, CPE/IHEE KBAAPATHUECKOE OTKIIOHEeHHE, K03 duiimeHT Bapualini, HauanbHbIe
U [EHTPAIIbHBIE MOMEHTBI, ACHMMETPHS U IKCIIECC.

54. Buibopounsiii meroj. Obume ceeenus o Beidopounom meroje. Omnbku BeIGOPOUYHOTO
HaDIOIeHH .

55. IloHATHE OLIEHKH [MAPAMETPOB paclpeleleHHs.

56. Meroapsl nony4YeHHs OLEHOK.

57. IlonaTHe HHTEPBAIBLHOIO OLIEHUBAHKA NapaMeTpoB. JoBepuTenbHblil HHTEpBAN 114
OLIEHKH MaTEMaTHYECKOI0 OKH1aHHA HOPMAJILHOIO paclpeIeIeHHs IIPU H3BECTHOM O .

58. Tlposepka crarucruueckux runores. Kpurepuii Xz K. ITupcona.

59. PerpeccHOHHBINH aHAIH3,
60. JlucnepcuoHHbIH aHAW3.

7.4. MeToauuyeckue Matepuasbl, onpegenaiowiue npouenypbl oueHUBaHUA 3HaHUW,
yMeHMﬁ U HAaBbIKOB, U ONbiTa AEATEeJIbHOCTU, XapPaKTepu3yroLiux 3Tanbl CI’)OpMHpOBaHMﬂ
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KOMMEeTeHLUun

TpedoBanHsa K KOHTPOALHOI padore.

Kourtponshas pabdora npeacrapiser coDoil 0JHH U3 BHIAOB CAMOCTOATENbLHOI paboTsel 00y-
yaromuxcs. Ilo cyrn — 910 U3I0KEHHE OTBETOB HA OIPE/IENEHHBIE TEOPETHYECKHE BOIPOCHL I10
yueDHOI JMCUMIUIHHE, a TAKKE PeLIeHHE NPAKTHYECKHX 3a/1a4. KOHTPOIbHEIE NPOBOAATCS /IS TO-
ro, 4To0bl pa3BHTh ¥y 00YYAKMIMXCH CIIOCOOHOCTH K AHAIM3Y HAayuHOH M yueDHOH nuTeparypsl,
ymeHue 000011aTh, CHCTEeMATH3MPOBATh H OLEHUBATH MPAKTHYECKHH H HAYYHBIH MaTepHa, yKper-
JITh HABBIKH OBJIA/ICHUs IIOHATHAMH OLPEICNCHHON HAYKH U T. 1.

Ipu oueHKe KOHTPOJILHOMN NPEro1aBaTellb PYKOBOICTBYETCS CIeIYIOIHMH KPHTEPHIMH:

- pabota ObL1a BBINOJIHEHA ABTOPOM CAMOCTOATENBLHO;

- o0yuarommiics nogodpan AOCTATOUHBIA CIHCOK JIMTEPATYPbl, KOTOPLI HEODXOaHM 115
OCMBIC/ICHHS TEMbI KOHTPOIBHOI;

- ABTOP CYME/ COCTABHTH JIOFHYECKH OODOCHOBAHHBIN IUIAH, KOTOPBIA COOTBETCTBYET 110-
CTABJICHHBIM 3aJa4aM H copmynHpoBaHHOI Henu;

- 00yuarouMiica NpoaHAIH3HPOBAII MaTEpHA;

- KOHTpoibHas paboTa OTBeuyaeT BeeM TPeODOBAHMAM YETKOCTH M3JIOKEHHA H apryMEHTH-
POBAHHOCTH, OOBEKTHBHOCTH H JIOFHYHOCTH, FPAMOTHOCTH M KOPPEKTHOCTH;

- obyuaromumiica cymes 000CHOBATE CBOK) TOUKY 3PEHMS;

- KOHTpoJbHAs padoTa odopmiieHa B COOTBETCTBHH C TPEDOBAHHAMH;

- ABTOP 3ALUHMTHII KOHTPOJIBHVIO H YCIEIIHO OTBETHI HA BCE BONPOCH! IPENOJaBaTes.

Kontponsnas pabora, BeINONHEHHAS HEDPEXKHO, HE 110 CBOeMY BapHaHTy, 0e3 coluoaeHns
NpaBuil, NPeAbABNIAEMEIX K e¢ o(hOpMICHHIO, BO3BpallaeTcs Oe3 NPOBEPKH C YKA3aHMEM [PHYHH,
KOTOPBIE A0BOAATCA 10 oOyuatouierocs. B 3tom ciyuae koHTponbHas paboTa BBINOJIHSAETCH 110-
BTOPHO.

BapuasT KOHTpOIBHOI paboThl BBELIAETCS B COOTBETCTBHH C NOPSAKOBEIM HOMEPOM B CITHCKE
MaruCTPaHTOB.

Kpurepun oueHKH 3HAHHI NPH HANHCAHHH KOHTPOJILHOH padoTsl

OrMeTKa «OTIHYHO» BBICTABAAETCA 0DyuarwIIEMycs, I0Ka3aBlIeMy BCECTOPOHHHE, CHCTE-
MAaTH3HPOBAHHBLIE, [NTYOOKHE 3HAHHA BONMPOCOB KOHTPOIBLHON paboThl H YMEHHE YBEPEHHO HpPHMeE-
HATb MX HA NPAKTHKE MPH PELIEHHH KOHKPETHBIX 3aja4, cBo0OaHOE H npasuibHOE 0DOCHOBaHHE
MPHHATBIX PELLICHHIA.

OrMmeTKa «X0pol1o» BhICTaBIAETC 00yualolmeMycs, eciii OH TBEpPAO 3HAeT MarepHan, rpa-
MOTHO H M0 CYLIECTBY M3/IardeT ero, ymeeT NPHMEHATE MOJYUYECHHBIE 3HAHHA HA NPAKTHKE, HO 10-
NYCKAET B OTBETE HIIH B PELIEHHH 33124 HEKOTOPLIE HETOUYHOCTH, KOTOPBIE MOMKET YCTPAHHTD C N0-
MOILBH JOMOJIHHTEIBHBIX BOIIPOCOB MPENoaBaTels.

OrMeTKa «yA0BIETBOPHTEILHO» BhICTaBIAETCH 0DyuawuieMycs, nokasasuemy dgparmes-
TAPHBLI, PA3pPO3HEHHBII XapakTep 3HAHMIA, HEJOCTATOYHO MpaBWibHLIE (POPMYIHPOBKH 0a30BBIX
MOHATHIL, HAPYILIEHHS NOIHYECKOH [M0CNE10BATENBHOCTH B H3IOKEHHH ITPOrPAMMHOIO MaTepHana,
HO [PH 3TOM OH BIIa/IeeT OCHOBHBIMH MOHATUAMH BBIHOCHMBIX HA KOHTPOI/IbHYIO paboTy TeM, Heob-
XOAMMBIMH Ul JaibHelmero o0yueHHus 1 MOKET [IPUMEHSTh [0JIyUeHHbIE 3HaHMs o obpasuy B
CTAHJAPTHOH CHTYALHH.

OrMmerka «HEeyJOBIETBOPHTENLHO» BbICTaRIseTcs OOydarollemMycs, KOTOpbiii He 3Haer
OosbLIeH YacTH OCHOBHOIO CO/EPKaHHA BHIHOCHMbIX HA KOHTPOIbHYHO paboTy BOIPOCOB TEM JHC-
LMIUIMHBL, J0nycKaeT rpyOble ommbKn B GOPMYIHPOBKAX OCHOBHLIX NNOHATHI H HE yMeEeT HUCIO/b-
30BATH [OIYYEHHEIE 3HAHMA.

53/66



TpeboBanust K BHINOJIHEHHI) TECTOBOI0 3a/laHH

TecrupoBanue sBISETCH OJHHM M3 OCHOBHBIX CpeicTB (JOPMANBHONO KOHTPOIS KavyecTsa
o0y4eHus. ITO METO/1, OCHOBAHHBIH HA CTAHIAPTHIHPOBAHHLIX 3aJAHUAX, KOTOPLIE 103BOSIOT H3-
MEPHTL HNCHXO(HIHONOIHYECKHE M JIMUHOCTHBIC XAPAKTEPHCTHKH, 4 TAKKE 3HAHMA, YMEHHS H
HABBIKH HCIBITYEMOIO.

OcHOBHbBIE NPHHLXIBLI TECTUPOBAHUA, CIEYIOLIHE:

— CBA3b C LeMAMH 00OYUYEHHS — LEAH TECTHPOBAHHS JIO/DKHBL OTBEYATh KPUTEPHAM COLIMAIb-
HOH NONE3HOCTH H 3HAYHMOCTH, HAYYHOH KOPPEKTHOCTH U ODIIECTBEHHOI MO1ePIKKH;

— 00BEKTHBHOCTb — HCNOJIB30BAHHE B NE1arorHYeCKUX W3MEPEHHAX 3ITOr0 NPHHLMNA NpPU-
3BAHO HE JOMYCTHTL CYOBEKTHBH3MA H NIPEAB3ATOCTH B POLIECCE ITHX H3IMEPEHHH;

— CHPABEUIMBOCTH M INIACHOCTH — OJIMHAKOBO J00pOKeIaTeNbHOE OTHOILIEHNE KO BCeM 00Y-
YAKUIHMCA, OTKPBITOCTE BCCX 3ITAIIOB I[IPpOLCCCa H3MEPEHHF], CBOCBPCMCHHOCTE O3HAKOMIICHHA
00y4aoLIHXCH ¢ PE3YILTATAMH H3IMEPEHHI;

— CHCTEMATHUYHOCTH — CHCTEMATHYHOCTD TECTUPOBAHUIL U CAMOIPOBEPOK KAKIOI0 yuedHO-
ro MOAYJIS, pa3jiena H Kak/10il TeMbl; BAKHBIM aCIIEKTOM JaHHOTO NPHHLMNA SBIseTca TpeboBaHHe
penpe3eHTaTHBHOIO MPEJICTABIEHHS COJIEpKaHus yueOHOro Kypca B COJePHaHuH TeCTa;

- 'YMAHHOCTb M 3THYHOCTb — TECTOBLIE 3aJlaHMi M MPOLEAYPa TECTHPOBAHHS JIOJIKHBI HC-
KIIH0YaTh HAHECEHHE Kakoro-nubo Bpesa o0ydarouuMes, He J0NYCKATh YIIEMIEHHS HX [0 HALHO-
HAIBHOMY, 3THHYECKOMY, MATEPHAILHOMY, PACOBOMY, TEPPHTOPHAILHOMY, KYJIBTYPHOMY H JpY-
UM [IPU3HAKAM;

BaxHeiiunm sBAsSeTCs MPHHLMIL, B COOTBETCTBHH ¢ KOTOPBIM TECThI A0JKHbI ObITH MOCTPO-
€Hbl 110 METO/IHKE, oDecrneurBarollei BelNoHeHHe TpeDoBaHHI COOTBETCTRYIOMIErO (ieiepanbHOro
rocyIapCTBEHHOr0 00pA30BaTEILHOr0 CTAHAAPTA.

B TecTOBBIX 331aHHAX HCIOJIB3YHOTCA YEThIPE THIIA BOIIPOCOB:

= 3aKpeiTas gopma — AsngeTca HauboNee pacnpoOCTPAHEHHOH H MPEUIAraeT HECKOJIBKO allb-
TEPHATHBHBEIX OTBETOB HA NOCTABNeHHLIl Bonpoc. Hanpumep, obyuaromemycs 3a1aercs BONpoC,
TpedyIoLnil AETEPHATHBHOTO OTBETA «/1a» HIIH «HET», (GIBISETCHA» HIIH «HE ABIAETCA», «OTHOCHT-
ci» WM «He OoTHOcHTCa» M T.n. TectoBoe 3anaHue, cojepiKallee BONPOC B 3aKkpeiToil dopme,
BK/IHOUAET B ceDs O/IMH MIIH HECKO/IBKO IPABHIBHEIX OTBETOB H HHOIA HA3LIBAETCH BbIOOPOUHBIM
3aaHueM. 3akpseiTas opMa BONPOCOB HCIONB3YETCA TAKKE B TECTAX-331a4ax ¢ BbIOOPOUHBIMH OT-
Beramu. B TecToBOM 3aiaHuM B 3TOM ciyyae cOpMYIHPOBAHEl YCIOBHE 3a1a4l U BCe HeodXou-
MBIE MCXO/IHBIE JAHHBIE, 4 B OTBETAX NPEACTARICHBl HECKOILKO BAPHAHTOB PE3YIILTATA PELICHHS B
4HCII0BOM HiH OykeeHHOM Buie. OOyualOUMICA J0/DKEH PELMThL 3a/ady M M0Ka3aTh, KAKOI U3
NPEACTARICHHBIX OTBETOB OH MOMYYHIL

— OTKpbITas (pOopMa — BONPOC B OTKPLITOH (hopme npe/crasiset coboii yTBepxIeHHE, KOTO-
poe HeoOxoaumo jgononHuts. JanHas dopma moxer ObITh NPEACTABIEHA B TECTOBOM 3a1aHHM,
HANpPHMED, B BHJE CJIOBECHOIO TekcTa, GopMyisl (ypaBHeHus), rpadHka, B KOTOPHIX HPOMYILEHE
CYLIECTBEHHBIE COCTABMAKIIME — YACTH CIOBa WM OVKBBI, YCIOBHbIE 0003HAUEHMS, THHHH WIH
H300pakeHHs 31eMeHTOB cXembl M rpaduka. OO0yuaromuiics A0/KEH 110 NaMATH BCTABMThH COOT-
BETCTBYIOLIHE JIEMEHTEI B YKA3aHHBIE MECTA («IIPOIYCKHY).

— YCTAHOBIJICHHE COOTBETCTBHMS — B JAHHOM Cllydyae 0DydaromieMycs NpeiaraiT 8a CliHc-
Ka, MEM/1Y MEMEHTAMH KOTOPLIX C/IEAYeT YCTAHOBHTEL COOTBETCTBHE;

— YCTAHOBJICHHE MOCIEI0BATEIBHOCTH — MPEANOIAraeT HeoDXOAHMOCTL YCTAHOBHTE Ipa-
BHJIBHYIO [10C/IE/I0BATENBHOCTE [IPEUIAraeMOro CIIMCKa CoB 1iH (pas.
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Kpurepun oueHKH 3HAHHI NPH NPOBEIEHHH TECTHPOBAHHS

OrTMeTKa «OTIHYHO» BRICTABIACTCA [IPH YCJIOBHH [PABHIBLHOIO OTBETa HE MeHee dyem 85%
TECTOBBIX 3a/1AHMIi;

OTMeTKa «X0pOoLI0» BBICTABISAETCA [PH YCJIOBHH MPABHILHOIO OTBETa He MeHee ueM 70 %
TECTOBBIX 3a/1AHMIi;

OrMeTKa «yI0BIETBOPHTENLHO» BRICTABIISETCH PH YCJIOBHH IIPABHILHOIO OTBETA HE MEHEe
50 a/’n',

OrMeTKa «HEeYI0BICTBOPHTEILHO» BRICTABIACTCS MPH YCIOBHH [PABHIIBHOIO OTBETA MEHEE
uem Ha 50 % TecTOBBIX 3aJlaHMIi.

Pesynprarhl TEKyIIEro KOHTPOIA MCHOAb3YIOTCA HPH MPOBEIESHHH MPOMEXKYTOYHOH arTe-
CTaLlHH.

KPHTEPHH OUEeHKH 3HAHHI HA 3aveTe
3auer — (opmMa NPOBEPKH 3HAHHUIL, YMEHHI H HABBIKOB, NPHOOPETEHHBIX 0DYUYAOIHMHCH B
NPOLECCEe YCBOCHHA yueOHOro MaTepHAaa JIeKIHOHHBIX H NPAKTHYECKHX 3aHATHIl [0 IHCLHILIHHE.

3auer MOKET NPOBOANTLCA B (popMe ycTHOro onpoca no Ouneram (Bonpocam) unu Oe3 Ou-
JIETOB, ¢ NpPEABAPUTENbLHON [OArOTOBKON Wi 0€3 NoAroTOBKH, M0 YCMOTPEHHIO MpErnojaBaTes.
DK3aMEHATOp BIpaBe 3a/[aBaTh BONPOCH CBEPX OWIIETa, a TAKIKe, NOMHMO TEOPETHUECKHX BOIPO-
COB, JIABATh 34/1a4H M0 MPOrPaMMe JaHHOTO Kypca.

IK3IAMEHATOP MOMKET MPOCTABUTH 3aueT Oe3 onpoca WM cobece0BaHMs TEM ACIHPAHTAM,
KOTOPLIC AKTHBHO Y4aCTBOBAIH B IIPAKTHYCCKHX 3aHATHAX.

Kpurepus oueHKH 3HAHMI NPH NPOBeJIeHHH 3a4eTa.

«3a4TeH0» - BRICTABISACTCAH IIPH YCIIOBHH, €CIIH CTYACHT NOKAa3bIBAET XOPOLLUME 3HAHUA H3Y-
YEHHOro y4eDHOro MaTepHala; caMOCTONTENbHO, JOTHYHO IOCIEJ0BATENbHO H3J1araeT M MHTEp-
NpeTHpyeT MatepHallbl yuebHOro Kypca; MOJHOCTBH) PACKPBIBAET CMBIC/ NMPEIaraeMoro BOIpoca;
BIAJIEET OCHOBHBIMM TEPMHHAMH H NOHATHAMH H3YYE€HHOIO Kypca: NOKA3bIBAET YMEHHE Nepeno-
KHTh TEOPETHYECKHUE 3HAHHS HA MPE/NONAraeMblil MPAKTHYECKHII OILIT.

«He 3a4TeH0» - BLICTABIAETCA MPH HATMYHH CEPLE3HBIX YIIYIIEHHH B MPOLECCE H3N0KEHUS
yueDHOro MaTepuana; B cIy4ae OTCYTCTBHS 3HAHUI OCHOBHBIX NOHATHIl M onpeeneHuii Kypca WK
HPUCYTCTBHH OOMBLIONO KOJIHYECTBA OIWHOOK NMPH HHTEPHPETALIHH OCHOBHBIX ONPEIC/ICHHH; ecln
CTY/EHT NOKA3LIBACT 3HAUMUTENBHBIC 3ATPYAHEHHA NPH OTBETE HAa IMPE/UI0KEHHBIE OCHOBHBIE H J10-
MOJIHHTENBHEIE BOIMPOCHL, NPH YCIOBHM OTCYTCTBMH OTBETA HA OCHOBHOH M JIONOIHHTENIBLHBIH BO-
MPOCBL.

Kpurepns oueHks 3HaHWI HA JK3aMeHe

DK3aMeH MOMKET NPOBOANTLCA B (hOpME YCTHOro ompoca 1o duneram (Bonpocam) unu Des
OnieToB, ¢ npeABapHTEIbHOI MOArOTOBKOI MK €3 NOAroTOBKH, 110 YCMOTPEHHIO NPENoIaBaTels.
DK3aMEHATOP BIPABE 33/1aBaTh BOIPOCH! CBEpX OMIETa, a TAKKE, IOMUMO TEOPETHYECKHX BOIPO-
COB, JABATH 3aJ1a4M [0 MPOrpaMMe JaHHOIO Kypcea.

DK3aMeHAIMOHHbIe DUIeTh! (BOIPOCK) YTBEPXKIAKTCA HA 3aceaaHul Kadenpsl U NoAnuch-
BalTCA 3aBeayioumM kadeapoii. B Gunere nomkHo conepixkarses He Dosee Tpex Bompocos. Kom-
IUIEKT IK3aMEHAIIHOHHBIX OMIIETOB M0 JUCIUILIHHE J0JIKeH coaepkaTs 25—30 duneros.

DK3aMEHATOP MOKET IPOCTABHTL 3K3aMeH 0e3 onpoca Wi cobecelOBaHHS TEM CTYICHTAM
KOTOPBIE AKTMBHO YYACTBOBAIN B CEMHHAPCKHUX 3aHATHSX.
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OTMeTKa «OTIHYHO» - CTYACHT riy0oKo M MPOYHO YCBOHII BECh IPOIPAMMHBIH MaTepHal,
HCUEPIBIBAKOLIE, MOCNEI0BATE/IbHO, I'PAMOTHO H NOrHYECKH C'I'pﬂi"]Hﬂ €ro HM3naraert, TeCHO YBA3bI-
BaeT TEOPHIO ¢ NMPAakTHKOH. CTYIEHT HE 3aTPYAHSETCH ¢ OTBETOM MPH BHIAOM3MEHEHHH 3aJIaHH,
cBOOOIHO CHpaBisieTcs ¢ 3aJauyaMi, 3aJaHHAMH W JIPYrHMH BHIAMH [IPUMEHEHMs 3HAHMI, npa-
BHIILHO OOOCHOBBIBACT NPHHATHIC PEIUCHHSA, BJIAJCET PA3HOCTOPOHHHMH HABBIKAMH M NPHEMAMHU
BBINOJIHEHHA MPAKTHYECKHX paboT, 00HApPYKHBAET YMEHHE CAMOCTOATE/IbHO 0000111aTh H H3/1araTh
MaTepHall, HE J0MYCKas OlIHOO0K.

OTMeTKa «XOPOLLOY» - CTYASHT TBEpP0 3HAET NPOrPAMMHBII MaTepHal, IPAMOTHO H MO CYy-
IIECTBY M3JIArdaeT ero, He JONYCKAeT CYIIECTBEHHbIX HETOYHOCTEH B OTBETE HA BOIMPOC, MOMKET Mpa-
BHIILHO [PHMEHSTH TEOPETHUYECKHE [IOJIOKEHHS H BlIajJeeT HeoDX0JUMBIMH HABBIKAMH [IPH BBINOII-
HEHHH MPAKTHYECKHX 3a1aHHI.

OrMeTKa «y10BIETBOPHTENBHO» - CTYASHT YCBOMI TOJIBKO OCHOBHOH MaTepual, HO He 3Ha-
€T OTAENbHBIX [ETaleil, AOMYCKAET HETOYHOCTH, HEJOCTATOYHO MNpaBHIbHBIE (OPMYIHPOBKH,
HAPYLIAET MOCNEN0BATENBHOCTE B H3NOKEHUH [POrPAMMHOIO MATEDPHANA H HCILITHIBAET 3ATPY/I-
HEHHA B BLINIOJIHEHHH HPHKTHHEC[{HX ﬁaﬂﬂHH[:[.

OrTMeTKa «HEeYI0BICTBOPUTENBHOY = CTYACHT HE 3HACT 3HAUMTEILHOH YACTH NPOrPAMMHOIO
MaTepHana, J0NYCKAET CYIIECTBEHHBIE OIINOKH, ¢ DOJILLIMMH 3aTPYIHEHHAMH BBINIOIHSIET NPAKTH-
yeckue padoThl.
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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
C33

.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036

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
C34

.ru:8004/catalog/fol2?SHOW_ONE_BOOK+036

Lnnayes, B. C. Boicliasg maTeMaTuKa [DNeKTPOHHbIN
pecypc] : y4ebHuk / B. C. LLUnnayes. - Mockea : UH®PA-M,
2018. - 479 c. : nn. - (Bbicwee obpa3osaHue: bakanaspuar). -
9bC 3HaHuymM. - URL:
http://znanium.com/catalog/document?pid=945790. - Pexxum
[ocTyna: no nognucke. - ISBN 9785160100722

http://lib.mkgtu
3A7

.ru:8004/catalog/fol2?SHOW_ONE_BOOK+069

Lnnayes, B.C. 3a4a4HNK NO BbICLLUEN MaTEMATUKE :
yyebHoe nocobue / B.C. LLinnayes. - Mocksa : UH®PA-M,
2020. - 304 c. - 9bC 3HaHuyM™. - URL:
http://znanium.com/catalog/document?id=344429. - Pexxum
pocTyna: no nognucke. - ISBN 978-5-16-010071-5. - ISBN
978-5-16-101831-6

http://lib.mkgtu
46D

.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO

8.2. lononHuTesIbHaA nurepaTtypa

Ha3sBaHue

CcblniKa

Lnnayes, B.C. Bbicwias maTeMaTuKa : y4ebHuk / LLnnayves
B.C. - MockBa : UH®PA-M, 2015. - 479 c. : nn. - (Beicluee
obpasoBaHue). - 36C 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=270419. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-16-010072-2

http://lib.mkgtu
04A

.ru:8004/catalog/fol2?SHOW_ONE_BOOK+042

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

http://lib.mkgtu
3A7

.ru:8004/catalog/fol2?SHOW_ONE_BOOK+069

LUnnayes, B.C. 3aga4yHUK NO BbICLLUEN MaTeEMaTUKE :
y4yebHoe nocobue / B.C. LLlnnayes. - Mocksa : UHO®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
46D

.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO0

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
056

.ru:8004/catalog/fol2?SHOW_ONE_BOOK+09F

519.2(07) K 89 Kymxesa, C.K. (Mankonckun
rocyAapCTBEHHbIN TEXHONOMMY4EeCKNN yHnBepcmTeT). OCHOBBI
TEopuN BEPOATHOCTEN N MaTeMaTUYEeCKON 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

http://lib.mkgtu
CE9

.ru:8004/catalog/fol2?SHOW_ONE_BOOK+035
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HasBaHue CcblsIKa

Ha3B.)

MaTeMaTunyecknin aHanui. Metogmnyeckune pekomeHgaumm no | http://lib.mkgtu.ru:8002/libdata.php?id=00068362&DOK=0C

M3Yy4YeHUnIo OHManH-Kypca / CocT. lémunHa T.U., LLleBsikoBa 7028&BASE=000001
0.M1., Yysako E.B. - Mankon: UM "Ky4epeHko B.O., 2023. - 58 c.
NnHenHas anrebpa n aHanMTUYeCKas reoMmeTpus. http://lib.mkgtu.ru:8002/libdata.php?id=00068361&DOK=0C

MeToaunyeckmne pekomeHaaLUnm No n3y4yeHnio oHNamH-kypca / | 702A&BASE=000001
CocT. bepaHokos M.K., IémnHa T.U., Ky3bmeHko H.A.,
LLleBsakosa O.M., XakoHoBa WU.M. - Mankon: UM "Ky4yepeHKo
B.O., 2023. - 64 c.

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:

MaTemMaTnyecknin aHanus : OHJIaNH-KypC : IeKTopuyM : canT /| https://www.lektorium.tv/matematicheskij-analiz
OdemunHa T.U., WeBsakosa O.., Yysko E.b. - Mawnkon, 2020. -
36 Yaco

8.3. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypcbl 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. nosib3oBaTtesnen. - TekcT:
3NEeKTPOHHbIN. PoHA DBC chopMmpyeTcsa ¢ y4eTOM BCeX naMeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BK/tOYaeT y4ebHuku, y4ebHble nocobums, YMK, moHorpacum, astopedepaThl, Auccepraunm,
3HUMKONeann, C0Bapu U CNpaBoYHUKN, 3aKOHO4ATEs/IbHO-HOPMaTUBHbIE OKYMEHThI,
cneumanbHble nepuognyeckne n3gaHns n n3gaHus, BollycKkaemsle n3gatesibCTBamMmun By30B.
http://znanium.com/catalog/ 2. IPRBooks. Ba3oBas KoNnekuus : 3/IeKTPOHHO-b6nbnnoTevyHas cuctema
: canT / ObwecTBO C OrpaHUYeHHON OTBETCTBEHHOCTbLIO KoMmnaHusa "An M Ap Meanuna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pe)xum gocTtyna: ons 3aperucTpump.
nonb3oBaTenen. - TeKCT 3/IEKTPOHHbIN. ABNAeTCA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3NEeKTPOHHbIM PecypcoM Ans BbICLUUX N CPeAHUX cneunanbHbiX y4ebHbiX 3aBedeHnin, Hay4yHo-
nccnefoBaTeNbCKUX MHCTUTYTOB, Ny6nnyHbIX bubnnoTtek, nprnobpeTatowmx KOpnopaTUBHLIA AOCTYN
Ons ceoux obyyvatowmxcs, npenogasatenent n T.4. 3bC Bkao4YaeT y4ebHyo 1 Hay4yHYI0 nutepaTypy
Mo HanpaBJieHNSM NOAMOTOBKU BbICLLIEr0 1 CpeaHero npogeccnoHanbHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html 3. eLIBRARY.RU. : Hay4Has aneKTpoHHasa bubnnoTeka : canT. -
Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: onsa sapeructpup.
nosib3oBaTesiein. - TEKCT: 3N1eKTPOHHLIN. MnaTdopma eLIBRARY.RU 6bina cozgaHa B 1999 rogy no
nHnumnaTnee Poccumckoro poHaa pyHAaMeHTabHbIX UCCIeA0BaHW Ana obecneyeHns poCCUNCKUM
YY€HbIM 3J1IEKTPOHHOIr0 A0CTYyNa K BeAyLWmM MHOCTPaHHbIM Hay4YHbIM nsgaHusam. C 2005 roga
eLIBRARY.RU Ha4ana paboTy C pyccKos3bl4HbIMU NyBAMKALMSAMN N HblHE ABASETCS BeayLen
3/1eKTPOHHON 6MBANOTEKON Hay4YHOW NEPUOONKN Ha PYCCKOM A3blKe B MUPE.
https://elibrary.ru/defaultx.asp 4. BCepoCCMNCKNN Hay4YHO-NCCenoBaTeNbCKUN UHCTUTYT
ceptudpmkaumm (BHUNC) : cant. - MockBa, 2001. - . - URL: https://www.vniis.ru/. - TekcT:
9NEeKTPOHHBIN.MIHCTUTYT npoBoAnT paboTy No cTaHAapTM3aLUM B arporpoMbILLIIEHHOM KOMMJeKce,
B 0bnactu anekTpoobopynoBaHuA, TEKCTUILHON N IErKOW NMPOMbILLIEHHOCTH, CPeACcTB
WHANBMAYANbLHOW 3alMThl, B chepe yCayr, a TakxKe B 06/1aCTV OLLEHKN COOTBETCTBUA CUCTEM
MeHelXXMeHTa u IT -TexHonorun. https://www.vniis.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Paspen

PaccmaTpuBaemblie
BOMPOChHI

PekomeHpyemas
nTepaTypa

Tunosble
3aja4n

OHnanH Kypc

lcemecTp

NInHelHas
anrebpa.

[JencTBMS Ha MaTpuuamu.
NMInHenHble onepaumu,
YMHOXeHne. BbluncneHne
onpenenutenen. ObpaTHas
MaTpuua.  CJIY. MeTop,
Kpamepa, MaTPUYHbIN
MeTon, meTog aycca

algebra

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

BekTopHas
anrebpa.

UNInHelHble onepauun Ham
BEKTOpPaMW. Pa3noxeHne
BEKTOPOB no 6a3uncy,
UNIMHelHble onepauun Ham
BEKTOpPaMu, 3a4aHHbIMU
KoopaouHaTaMu.
CkanspHoe npon3BefeHue
BEKTOPOB, npUNoXeHna:
paboTa cunbl, yron mMexay
BEKTOpaMU. BekTopHoe
nponsseneHune BEKTOpPOB,)
MPUJIOXKEHNA: naowan|
napasienorpamMma,
MOMEHT cunbl. CMelaHHoe
NnpousBefeHne BEKTOPOB,
NPUI0XKEHUS: 06beM
napanjaenennnena.

algebra

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

AHaNUTN-
Heckas
reomeTpus.

YpaBHeHMe NpaMon: C
lYr10BbIM KO3 PULIMEHTOM,
obLiee, B oTpe3kax. Yron
MeXXAy ABYMSA NPSMbIMU,
lyCNOoBUSA MapasiiesisHOCTr
M neprneHanKynsapHoCTu.

algebra

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

MN0CKOCTb: obued
YpaBHEHuUE, MOHATHE
HOpPMaJslbHOIr o BEKTOpa.

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

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

NPAMbIX B MPOCTPaHCTBE,
Yron wMexay npsMbIMU,
B3anmHoe pacrnosioXeHune
MPAMON M MJOCKOCTW. Yron
MeXxay npsmon 7
MJOCKOCTbIO.

lMpepnen nocne
lnoBaTeNIbHOCTN
X Mpepen
PyHKL MU,

Onepauunn Han
MHOXKeCTBaMu.
ekapToBoe

npon3BefeHne BEKTOPOB.

HYucnosas
nocnenoBaTeNbHOCTb.
Mpenen Y1 CJIOBOW
nocrenoBaTesIbHOCTW.
Mpenen DYHKLMN.
BameyaTenibHble npefensbl,
PackpbiTne
HeornpenesneHHOCTEN.
HenpepbIBHOCTL  YHKLUUN
B Touke. Knaccudukauus
[TOYeK pa3pbiBa PYyHKLMN

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

OupdepeHuna
NbHOE
ncymcneHune
byHKL NN
oaHom
nepemMeHHoNn.

OcHOBHble NpaBunia

M depeHLNpPoBaHKS.
Mpoun3BogHasn CIOXKHON 1
obpaTHOM hyHKLMIA.
MoHATVe anddepeHymana
byHKLNK, ero
reoMeTpu4ecKuii CMbICA.
MpnmeHeHne

inndcepeHunana B

https://www.lektorium.tv/matem
aticheskij-analiz
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NPUBANXKEHHbIX
BblYMCeHnax. MNpasuno
onuTana. PackpbiTne
HeornpenesneHHOCTEN.
NHTepBabl
MOHOTOHHOCTW, aJAropmnTM
X OTbICKAHNSA. DKCTPEMYM
YHKUMN. Hanbonbluee n
HavMeHbLUlee 3Ha4YeHNs
YHKLUMN, HENpepbIBHON
Ha oTpe3Ke. BbiMyknoCcTb
rpacrka MyHKLUN, TOHKN
nepernba. ACMMNTOTHI
rpacdrka pyHkumm. Obwas
XeMa nccaenosaHuns
YHKUMN 1 NOCTPOEHNSA eé
rpaguka.

2 cemecTp

WNHTerpa-nbHoe
Mcyncne-Hue.

HeonpepeneHHbIn
MHTerpan. OCHOBHblE
MeToAbl NHTErpUPOBaHUS.
OnpeneneHHbI nHTErpan.
dopmyna HbloToHa-
NenbHnua. 3ameHa
nepemeHHon n opmMyna
MHTEerpupoBaHNA No
HacTAM B onpenesieHHOM
MHTerpane.
eomeTpuyeckne
NPUI0XKEHMNA
ornpeneneHHoro
MHTerpana. HTerpan c
beckoHeYHbIMY Npeaenammn
MHTErpupoBaHUS.
NHTerpan ot pa3pbiBHOMN
yHKLMN.

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

OupdepeHuna
NbHOE
ncymcneHune
byHKLMA
HEeCKONbKNX
nepeMeHHbIX.

OCHOBHbIE NOHATUA,
HacTHble NPON3BOOHbIE
nepBoro nopsiaka. MoaHbIN
g depeHumnan QyHKLNN,
Mpon3ssoaHas no|
HanpasaeHuto. [pagneHT.
HacTHble NpPON3BOAHbLIE
BTOpPOro nopsiaka.

Teopema LLisapua,

https://www.lektorium.tv/matem
aticheskij-analiz
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OundhdepeHumnan BTOPOro
nopsaaka. [MponsBoAHbIg
ICNO>XKHOM hyHKLMN,
KacaTenbHas NaoCKoCcTb W
HOpMaJslb K T[OBEPXHOCTHU,

PKCTpeMym PYHKLMN.
Haunbonblue n HavMeHbLLEE
BHayeHue DYHKLMN,
PMnnpnyeckne Gopmybl,
MeTon HaVWMeHbLUNX
KBaJpaToB.

Teopus Knaccunyeckoe

BEPOATHOCTEN. lonpejeneHne
BEPOSATHOCTU. CBolicTBa
BEPOATHOCTU.  DSIEMEHTbI
KOMOMHATOPUKMN.
FeomeTpuyeckas
BepoATHOCTb. CyMMa ABYX
cobbITMA. Teopemal
C/IOXKEHNS  BEPOATHOCTEN
HECOBMECTHbIX  COObITUNA,
Mpon3segeHne cobbiTnA,
lYCNoBHas BEPOSITHOCTb.
TeopeMa YMHOXeHUsa a1
BaBUCUMMbIX CcobbITWN,
He3aBucumble cobbiTus.
TeopemMa yMHOXeHWUs AN
He3aBUCUMbIX cobbITun,
dopmyia MOJIHOW
BEPOATHOCTU. dopmy bl
baneca. dopmyna
BepHynnaun. Haunbonee
BEPOATHOE 4YMCI0 YCNEXOB,
UlokasbHas 7
MHTerpanbHas TeopeMbl
MyaBpa-Jlannaca.
dopmyna lNyaccoHa.

MaTeMaTuyeck [BapmaunoHHble psobl.

@A CTaTUCTUKa.

PMnupuyeckas  pyHKUUS
pacnpeneneHns n ee

cBOMCTBA. pachmyeckog
n306parkeHune
BapuaLOHHbIX psAnoB.
Yncnosble

XapaKTepUCTUKN
BapuaLOHHbIX pPsAOoB:
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penHas apudmeTnyeckas,

MO a " MenmuaHa,
ncnepcus, cpenHee
KBafpaTnyeckoe
TKJIOHEHWe,
KO3(hhpuumeHT Bapuauuu,
HaYaNbHble "

LleHTpaJibHble MOMEHTHI,
cuMMeTpua M 3Kcuecc.
MoHATHME  WHTepBasibHOro
LeHMBaHUA rapaMeTpoB,
OBEpUTENIbHbIN NHTEepBarl
nsa OLEHKMU
MaTeMaTN4eCKoro
KNUOAHUA  HOPMasbHOro
pacnpeneneHns npw
M3BecTHOM . [lpoBepka)
TaTUCTUYECKUX TruMnoTes,

Kputepun K.MnpcoHa.

63/66



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

OnepaunoHHas cuctema Windows Jorosop oT 26.05.2020 Ne 32009117096 Oorosop oT 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

Bcepoccuinckuin Hay4Ho-nccnenoBaTenbCKUm MHCTUTYT cepTudmkaumm (BHUAUC) : canT. - Mockea, 2001. - . - URL:
https://www.vniis.ru/. - TeKCT: 3N1€KTPOHHbIA.VIHCTUTYT NpoBOAUT PaboTy Mo CTaHAapTM3aLUN B arponpOMbILLIEHHOM
KoMMnekce, B 06/1aCcTu 31eKTpoobopynoBaHNSA, TEKCTUIBHON U NErKOW NPOMbILLIEHHOCTUW, CPEACTB NUHANBUAYAIbHON
3aWmnThl, B chepe ycnyr, a Takxe B 061aCTy OLEeHKN COOTBETCTBUA CUCTEM MeHeAXXMeHTa U1 IT -TexHonorni.
https://www.vniis.ru/

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn A0CTyN) K CAleQyoLWM COBPEMEHHbIM
npodeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Koanekuns : 3N1eKTPOHHO-bubnnoTevHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LEeHTP
NHppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHns: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWUIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuku, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
auccepTaunu, sHUUKIoONeAnn, CJI0Bapu U CMPaBoOYHNKN, 3aKOHOAAaTes/IbHO-HOPMaTVBHbIE AOKYMEHTbI, CneLunasbHble
nepnoamnyeckme n3gaHus u n3faHus, Bblnyckaemble n3gatenbcreamm By3os. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLeCcTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHus 'An M Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpup. nonb3oBaTenen. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IEKTPOHHBIM PEeCYpPCOM A5 BbICLUNX U CPeAHUX CheunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4YHO-ncCnenoBaTeIbCKUX
WHCTUTYTOB, Nybnn4HbIx 6ubnnoTek, npuobpeTaoLmx KOpnopaTMBHLIN AOCTYN A1 CBOMX 0byYaloLmxcs, npenogaBsaTtenen
n T.4. 9bC BkOYaeT y4ebHyo 1N Hay4YHyl0 nnTepaTypy Mo HanpaB/ieHNAM NOATOTOBKWN BbICLLErO U CPefHero
npodgeccnoHanbHoro obpasosanHus. http://www.iprbookshop.ru/586.html

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnnoreka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
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Ha3BaHue

Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTeniein. - TEKCT: 3N1eKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bisia co3naHa B
1999 roay no nHnumaTmee Poccminckoro hoHaa pyHOaMeHTallbHbIX NCCenoBaHui ons obecneyeHns POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMNa K BeAYLWMUM UHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOSA3bIYHBIMU NYOANKALNAMUN U HbIHE ABNSETCA BeAyLLel 3N1eKTPOHHONW 6bInoTeKon Hay4HOM NepNoanNKIN Ha PyCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

Bcepoccuinckuim Hay4Ho-nccnenoBaTenbCKUm MHCTUTYT cepTudmkaumm (BHUNUC) : cant. - Mocksa, 2001. - . - URL:
https://www.vniis.ru/. - TeKCT: 3N1€KTPOHHbIA.VIHCTUTYT NpoBoANT pPaboTy Mo CTaHAapTM3aLUn B arponpoMbILLIEHHOM
KoMnnekce, B 06,1aCTu 31eKTpoobopynoBaHNSs, TEKCTUABHOWN N Nerkom NPOMbILLIEHHOCTUW, CPeACTB NHANBNAYAIbHON
3alWnThl, B chepe ycayr, a Takxxe B 06,1aCTy OLLEHKN COOTBETCTBUSA CUCTEM MEeHeL ) KMeHTa U IT -TexHOoNornn.
https://www.vniis.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHasa ayantopus ons nposeneHus
3aHATUN NEKLMOHHOI0 1 CEMUHAPCKOro
Tmnos (1-311) 385000, Pecnybavka
Apbires, r. Mankon, yn. NepBomManickas,
nom Ne 191, 3naHne y4ebHoOro kopnyca

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

MepeHocHoe MybTUMeannHoe
obopynoBaHMe (NPOEKTOP, 3KPaH).

YuTanbHbid 320 ®r6OY BO "MI'TY".
Appec: r. Mankon yn. lNepsBomalickas
191.

Mebenb Ha 150 Nocago4YHbIX MEcCT,
KOMMbIOTEPHOE OCHALLEHME C BbIXOLOM
B MHTEepHeT Ha 30 NocafoyYHbIX MecCT,
cneuyrannsnpoBaHHas mebenb (CTynbs,
CTObI, WKaMbl, LWKaMbl BbICTABOYHLIE),
MySbTUMeaninHoe obopynoBaHue,
oprrTexHunka (MpUHTEpbI, CKaHepsbl,
KCEPOKC).

7-Zip CBobonHasa nuueHsnsa, Adobe
Reader DC CBoboaHas nuueHsus,
Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1 MSO
02260-018-0000106-48095, AHTUBMpPYC
kaspersky endpoint security
JInueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401
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