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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroTtoBku (cneumanbHocTn) 27.03.05 lHHOBaTKKa

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT Kadhepbl MaTEMaTUKWU, MoanncaHo npocton 30 LeBsakoBa Onbra [leTpoBHa

PU3UKN N CNCTEMHOr0 aHasn3a, 04.07.2025
aou., KaHAa. Q)VI3.-MaT. HayK
(BONKHOCTb, y4eHOoe 3BaHue, CTeneHb) (noannce) (®.11.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbl:
MeHea)KMeHTa W permoHabHOW 3KOHOMUKM

3aseaytownin kagenpomn:

(Ha3BaHue Kadenpsl)

10.07.2025 MoanncaHo npocton 3 3apopoxkHada JliogMuna
10.07.2025 MiBaHOBHa
(moannce) (®.1.0.)
CornacoBsaHo:

Pykosoautens OMOTI

3aBeayloWmnii BbiMycKatoLwen

Kahenpon
Mo HamnpaB/IeHUIO NOArOTOBKN
(cneumanbHoOCTK)

10.07.2025 MoanncaHo npocton 3 3apopoxkHasa JliogMuna

10.07.2025 MBaHOBHa
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe NoApa3aeneHns)
16.07.2025 MoanuncaHo npocton 30 N. 5. bepbepbsaH

16.07.2025

(noonwnce)

(®.1.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

JlaTb CTygeHTaM OCHOBHble MOHATUS anrebpbl U reomMeTpun, MaTeMaTUYeCKOro aHaus3a,
ncrnosiblyemble AJiS ONUCaHWUS U MOAESIMPOBAHUA, PA3/IMYHbLIX MO CBOEN MPUPoAe MPUKIaOHbIX
3ajau.

MpnBUTL CTyAEeHTaM HaBblKW UCMOJIb30BaHUA MaTeMaTU4YeCKUX MeToLOB B I'IpaKTI/IHeCKOIZ
neaATeNbHOCTW.

Mokas3aTb CTyneHTaMm yHI/IBepcaJ'IbeIIZ XapakKTep MOHATUN MaTeMaTUKM ONs nonydyeHmAa
KOMMJIEKCHOIo npeacrtasaeHmMa o nogxonax K Co3gaHMo MaTeMaTU4eCKnx MoOenen TeXHUYeCKunx,
TEXHONOrMYECKNX, SKOHOMNYECKMNX CUCTEM U 0OBEKTOB.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucumnnnHa «MaTemMaTuKa» BXoAUT B 0653aTeNIbHYI0 YacTb 6/10ka 1 ANCUUMNANH NOAMOTOBKM
H6akanaBpa Mo HanpasBieHuno «/IHHOBaTMKa».

Jlorndyeckasa n coaepxxxaTeJsibHO-MeToan4yeCkKkada B3aMMOCBA3b C ApyrnMMn gucuunninHamMmm m
yactamum OMNOI Bbipa>kaeTcAa B C/iegyloLWeM.

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,

yYMeThb: npon3BoaANTb OEeNCTBUA C 4YMCNaMU; WUCNOJIb30BaTb OCHOBHblE anre6pa|/|L|eCK|/|e
TOXKAOeCcTBa And npeo6pa3OBaH|/|ﬂ anre6pa|/|-|eCKv|x Bblpa)KeHVII7I; BbIMOJIHATbL reoMeTpunyeckumne
NMOCTPOEHNA; OOKa3biBaTb MaTeMaTn4eCKmne yTBepxageHun4,

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

OcBoeHMe [aHHOWM ONCUUMANHBI  Kak I'Ipe,D,IJJeCTByIOIJJ,eIZ Heobxoaoumo npm wm3yHeHun
cnegyoownx ancunnianmH: CTaTUCTUKa, MeTOoOdbl MNMPUHATUA YyNnpaBleHYeCKUX pe|_|JeH|/||7|; PU3nKa;
3KOHOMMUKa, Teopuda CuctemMm " CUCTEMHbIN aHanM3; MaTeMaTUYeCKMe MeToabl B ynpaeJsieHnn n gp.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe

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

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

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

ocyullecTBndeT AeKOMMNO3NLNIO 3aa4qyn

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,

HeoﬁXO,D.VIMyIO ANna peweHna rMoCTaBJIEHHOM 3afa4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapuaHThbl PeLLleHns 3aga4n,

oLleHunBasa X JOCTOUHCTBA U HEAOCTATKU

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

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

YK-1.5 OnpepenseT n oueHMBaeT NOC/IeACTBUSA BO3MOXHbIX

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

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

DOopMbl KOHTPONA Bupabl 3aHATUN UToro 3.e.
(Kkonun4ecTBO) 4yacos
3K 3a KoHTp Jlexk Mp CcPn KPAT (KoHTpoO CP
Jb
Kypcl [Cem.1 1 34 34 0.25 39.75 108 3
Kypc1l |[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 3aHATUR UToro 3.e.
(konuyecTBO) 4yacoB
3K 3a KoHnTp Jlex Mp cPn KPAT (KoHTpo cP
nb
Kypcl |[Cem. 1 1 10 12 0.25 3.75 82 108
Kypc1l |[Cem. 2 1 6 8 0.35 8.65 121 144
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 Posib MaTEMaTUKN B Hayke 1 1
1 NnHenHasn anrebpa 1-3 5 6 8 KoHTponbHas paboTa,
TecTnpoBaHue
1 BekTopHas anrebpa 4-5 4 4 7.75 KoHTposnbHasa paboTa,
TecTUpoBaHue
1 DNeMeHTbl aHa/INTUYECKON reoMeTpun 6-8 6 6 8 KoHTponbHasa paboTa,
TecTupoBaHue
1 BBeneHve B MaTeMaTUYECKWIA aHan3 9-12 8 8 8 KoHTponbHas paboTa,
TecTnpoBaHume
1 OunddepeHumansHoe ncHncnerne hyHKLNn ogHon 13-17 10 10 8 KoHTposnbHasa paboTa,
nepemMeHHomn TecTUpoBaHue
1 MpomMexxyToYyHasa aTTecTauums 17 0.25 3aveT
2 MHTerpanbHoe ucyncneHme 1-4 4 8 13 KoHTponbHas paboTa,
TecTUpoBaHue
2 DYHKLMN HECKONIbKMX NEepeMeHHbIX 5-8 4 8 11 KoHTponbHas paboTa,
TecTMpoBaHue
2 KoMnnekcHble Yynucna 9-11 4 6 11 KoHTponbHas paboTa,
TecTnpoBaHume
2 O depeHumranbHoe ncHncneHne QyHKUnm 12-14 3 6 11 KoHTposnbHasa paboTa,
HECKOJIbKNX NepeMeHHbIX TecTUpoBaHue
2 O6bIKHOBEHHbIe anddepeHLnanbHblie ypaBHEHNS 15-17 2 6 11 KoHTponbHas paboTa,
TecTupoBaHue
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.
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Cem Paspen pucumnamHbl Bupbl yuebHOM paboThl, BKNlOYasA caMoOCToATEsIbHYIO paboTy n
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
1 Posib MAaTEMaTUKN B HayKe 1
1 JinHenHasa anrebpa 1 2 18
1 BekTopHas anrebpa 2 1 18
1 DIEMEHTbI aHAJINTUYECKON reoMeTpumn 2 2 18
1 BBegeHve B MaTeMaTUYECKUA aHan3 2 18
1 OnddepeHumanbHoe ncHncieHne PyHKLMn o4HOM NepeMeHHOon 20
1 MpoMeXxyTo4yHaa aTTecTaums: 3a4eT B YCTHOM hopme 0.25 3.75
2 WNHTerpasbHoe ncuncsieHne 2 2 25
2 DYHKLMN HECKOJIbKMX NEepeMeHHbIX 2 2 24
2 KoMmniekcHble Yucnaa 2 1 24
2 OvddepeHumansHoe ncHncieHne PyHKLMN HECKOIbKUX NepeMeHHbIX 2 24
2 O6bIKHOBEHHbIe AN depeHLnanbHble ypaBHEHNUS 24
2 MpoMeXxyToYyHaa aTTecTaums: 3K3aMeH B YCTHOM hopMe 0.35 8.65
UTOrro: 16 20 0.25 0.35 12.4 203
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5.4. Copep>xaHue pa3gesnoB gucumnauHbl (Moayna) «MaTtemaTtuka», obpasoBaTesibHble TEXHOJIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 Ponb MaTeMaTuku B Hayke Ocoboe mecTo MaTemMaTukn |YK-1.1; YK-1.2; YK-1.3; 3HaTb: OCHOBHbIE NMoHATUA | Jlekuma-becena
B CUCTeMe HayK. Posb YK-1.4; YK-1.5; MU MeToAbl aHanns3a,
MaTeMaTuKKn B cucTemaTmsaumm n
eCcTeCTBEHHOHay4HbIX, 0606LeHns Hay4YHON
WHXXEHEePHO-TEXHNYECKNX 1 nHdopMaumn YmeTb:
ryMaHUTapHbIX NPUMEHSATb Hay4Hble
nccneposaHuax. Mogenn TePMUHbI, POPMYSINPOBaTh
OS5 U3yyveHuns Lesin Hay4Horo
OKpYy>KatoLen nccnenoBaHums,
OEeNCTBUTENIbHOCTU. aHann3npoBaTb U
MaTeMaTuKa Kak MOLLHOe 0606LWaTb Hay4Hy0
CpeAcTBO peLlleHns WHpopmMauuio BnageTs:
NpUKNaAHbIX 3af4a4y n KYJIbTYPOMN MbILLJIEHWS,
YyHUVBEp-CasibHbIN A3bIK MaTeMaTU4YeCKUMU MeToja-
HayKW, a TakXXe 31eMeHT MU aHanusa,
obLen KynbTyphbl. cucTemaTmsaumm n
0606LLeHNs faHHbIX,
HaBblkaMun (hopMMpPOBaHUA
uenen, 3agay n noucka
nyTen X SOCTUXKEHUS
1 NnHenHasa anrebpa MaTpuubl: OCHOBHbIE YK-1.1; YK-1.2; YK-1.3; 3HaTb: OCHOBHbIE NOHATUA | OHNanH Kypc «Jln-HenHan

onpeneneHus. JINHeENHbIe
onepauun Hag MaTpulamm,
CBOWNCTBa. YMHOXEHUne
MaTpwul, CBOMCTBA.
Onpepenutenu 2-ro u 3-ro
nopsiAKoOB, UX CBOMCTBA.
MoHATVe MnHOpPa 1
anrebpanyeckoro
[OonosHeHns
onpegenuTens.
Pa3znoxeHne
onpegenuTens no
3/1eMeHTaM CTPOKU nnun
ctonbua. MoHaTue
onpenennuTens n-ro
nopsaka. OnpegeneHune
obpaTHOM MaTpuLbl.
BblyncneHune ob-paTHoOmM
MaTpuubl. PaHr MaTpuubl.
BblymncneHne paHra

YK-1.4; YK-1.5;

N TeopeMbl JaHHOIro
pasgena. YMeTb:
onpenensaTb BUA MaTpuL,
BbIMNOJIHATHL ONepauumn Hag
MaTpuuamu, BbIMUCAATb
onpegenutenn nioboro
nopsifika; HaxoouTb
MaTpuuy, obpaTHyo
LaHHOWM; HAXOANTb paHr
MaTpuLUbl; pewaTb CUCTEeMbI
JINHENHbIX YPaBHEHWUA,
Haxo4nTb
PyHOaMeHTabHYIO
cucTeMy pelueHunmn
OAHOPOAHON CNCTEMBI.
Onpenensitb IMHENHYO
3aBUCMMOCTb
(He3aBMCMMOCTb) CUCTEMBI
BEKTOPOB; HaX0AUTb PaHr
CUCTEeMbl BEKTOPOB;

anrebpa n aHanuTUyeckas
reomeTpusa»
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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

MaTpULbl C MOMOLLbIO
MeToda OKaNMISALLNX
MUHOPOB. CUCTEMBI
JINHENHbIX anrebpanyecknx
YPaBHEHWI: OCHOBHbIE
onpegeneHnsa. ®opmy bl
Kpamepa. MaTpuyHas
3anncb CUCTEMbI JIMHENHbIX
ypPaBHEHUI N pelleHne
CUCTEM JINHENHbIX
yPaBHEHUI MAaTPUYHbIM
cnocobom. Teopema
KpoHekepa-Kanennu.
PelwueHue cuctemsl
JIMHENHbIX YPaBHEHWI
obuwero Buga. OgHOpPoOAHbIEe
CNCTEMbI JINHENHbIX
ypPaBHEHUN.
dyHOaMeHTallbHas
CUCTEMbl peLLeHni
OOHOPOAHON CUCTEMBI.
[MoHATME N-MepHOro
JINHENHOr 0 BEKTOPHOI 0
npocTpaHcTBa. MoHsATKe
JINHENHON 3aBNCMMOCTU/HE
3aBUCUMOCTU CUCTEMbI
BEKTOpPOB. [MOHATNE paHra
CUCTEMbl BEKTOPOB.
MoHATVE NMHENHOro
npocTpaHcTBa. Mpumepsl
JINHENHbIX NPOCTPaHCTB.
Ba3uc, koopanHaThl,
pa3MepHOCTb. JINHENHble
npeobpa3oBaHNsa INHENHbIX
MPOCTPAHCTB (JIMHENHbIe
onepa-Topsbl). MaTpnyHas
3anucb JIMHENHbIX
onepaTopos. [JencTens Hag
JINHENHbIMK onepaTopamMun
M COOTBETCTBYIOLLME
0EencTBuA Hag ux
MaTpuuamn. CobcTBeHHbIE
BEKTOPbI N COBCTBEHHLIE
3Ha4vyeHus. MNMoHATME N -
MEpPHOro eBKINA0Ba
MpPoCTpPaHCTBa.

BbIMNOJIHATbL AENCTBUSA Hafg
JIMHENHbIMK onepaTopaMu;
HaxoAuTb COBCTBEHHbIe
3Ha4YeHnsa n cobCcTBeHHbIe

BEKTOpPbI MaTpuL,. BnageTs:

METOANKOWN BblYNCIEHNS
onpepenuTenen n
onepaunn Hag MmaTpuuamm
C NMOMOLLIbIO
COOTBETCTBYIOLMNX NPO-
rpamMmm; MeTofamu
NoCTPOeHNs
MaTeMaTU4yecknx Mmogenen
3KOHOMUYECKNX 3a-[av;
MEeTOAOM HaX0oXAeHns
HaLMOHaNbHbIX [OX040B
cTpaH ans
cbanaHcupoBaHHoOM
Toproeau (Monenb
MeXXAYyHapoaHOMn
TOProBn).

BekTopHas anrebpa

MoHATWe BeKTOpa, AJSIMHA
BekTOpa. PaBeHCcTBO

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

3HaTb: OCHOBHbIE MOHATUSA
N TeopemMbl 4aHHOro

OHnanH Kypc «Jln-HenHasn
anrebpa n aHanuTn4eckasn
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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
BEKTOPOB. JINHENHbIe pasgena. YMeTb: HAX0OUTb |reomMeTpusa»

ornepaunn Hag BEKTOpPaMU.
LekapTos 6a3uc.
JInHenHble onepaunn Hang
BEKTOpaMu, 3aaHHbIMUN
KoopanHaTamu. CkanspHoe
npovn3BefeHne BEKTOPOB,
cBoucTBa. BekTopHoe
npovn3BefeHne BEKTOPOB,
cBoncTBa. CMellaHHoe
npon3BefeHne BEKTOPOB,
CcBOWCTBA.

KOOpAMHaTbl BEKTOPA, ero
OJIMHY; BbINOJIHATD
JINHENHble onepaumn Hag
BEKTOpaMu, 3aaHHbIMU KO-
opAvHaTamu, n
reoMeTpuyYeckn; HaxoanTb
npov3sefeHns BEeKTOPOB.
Bnapetsb:
reoMeTpu4ecKnuMmn un
PDU3NYECKUMU NMPUNOIKEHUNS-
MW CKansapHoro,
BEKTOPHOI0 U CMEeLUaHHOro
npov3sefeHn BEKTOPOB.

DNeMeHTbl aHaInTUYeCKom
reomeTpumn

KoopAuHaTbl Ha MJ10CKOCTU
N B NPOCTPaHCTBE:
ad(PuHHbIE, [EKAPTOBHI,
nonsipHble,
UMANHAPUYECKNE.
YpaBHeHne NpsaMon: C
YrN0BbIM KO3 PULIMEHTOM,
obLliee, B 0OTpeskax.
YpaBHeHMe nyyka NpsMbiX.
YpaBHeHune npamon,
npoxopasiien yepes ase
OaHHble TOYKN. YIoN Mexay
OBYMSA MPSMbIMU, YC/I0BUSA
napannenbHoCTU n
nepneHanKynspHOCTU.
OKpY>XXHOCTb:
onpepnenexHue,
KaHOHN4YeCcKoe ypaBHeHME 1
CBOMNCTBA. DANMC:
onpepnenexHue,
KaHOHN4YeCcKoe ypaBHeHME 1
cBoncTBa. N'mnepbona:
onpepnenexHue,
KaHOHN4YeCcKoe ypaBHeHME 1
cBoncTea. MNapabona:
onpepnenexHue,
KaHOHN4YeCcKoe ypaBHeHME 1
ceoncTBa. Obwasn Teopus
KPUBbIX 2-ro nopsiaka.
MnockocTb: obuiee
ypaBHeHue, noHAaTune
HOPMaslbHOrO BEKTOPA.
YacTHble cnyvaun
pacnonoXeHns Na0CKOCTn

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

3HaTb: pa3siMyHble cnocobbl
3a[aHunsA NpsAMON Ha
NJIOCKOCTU U B
NMPOCTPaHCTBE; BUAbI
ypaBHEHUA NIOCKOCTY;
KpuBbIE N MOBEPXHOCTM
BTOPOro nopsaka. YMeTb:
nepexoauTb OT O4HOro
BUAa ypaBHEHMSA NMpsAMON
(Na10CKOCTN) K Apyromy;
onpenensTb B3aMMHoe
pacnonoXeHune NpPsMbIX Ha
NJIOCKOCTU 1 B
NPOCTPaHCTBe,
NJIOCKOCTEN, NPAMON 1
NJIOCKOCTW; NPUBOAUTb
ypaBHeHNe KpUBOW BTOPOro
nopsiika K KaHOHN4YECKOMY
BUAY; n3obpaxaTb KpuBble
BTOpOro nopsigka. BnapeTsb:
MeTohamu nepexona oT
[EeKapTOBbIX KOOpAMHAT K
NONSAPHLIM
(LMANHAOPUYECKNM) 1
HaobopoT.

OHnanH Kypc «Jln-HenHasn
anrebpa v aHanuTU4eCcKasn
reomeTpusa»
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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

B KOOPANHATHOM
MPOCTPaHCTBE. Yrosa mexay
NI0OCKOCTSIMU, YCJ10BMA
napannenbHoOCTU U
nepneHaAnKyspHOCTY ABYX
nnockocten. MNpamas B
NPOCTPaHCTBE: NOHATUNE
Hanpas/sALEero BeKTopa,
KaHOHM4yeckoe ypaBHeHue
npsmon, obLiee ypaBHeHMe,
napameTpuyeckoe
ypaBHeHue. BsanmHoe
pacrnonoXeHne AByX
NpsAMbIX B MPOCTPaHCTBE.
Yron mexxay npsambimMu.
B3anmMHoe pacnonoxeHue
NPSIMOA 1 NNOCKOCTW. Yron
MeXXAy NpAMon n
NJI0CKOCTbIO. YCNOoBUSA
napannenbHoOCTU U
nepneHanKyspHoOCTM
NPSAMON 1 NJOCKOCTK.
0630p NoBepxHOCTEN 2-ro
nopsigka.

BeseneHune B
MaTeMaTUYeCKMN aHanns

MHo>xecTBa (OCHOBHbIe
noHaTuA). Onepaunn Hag
MHO>XXecTBamu. [lekapToBoe
rnpovsBefeHne BEKTOPOB.
Yucnosas
rnocnenoBaTeNbHOCTb.
BeckoHevHo 6onbLune n
6eckoHeYHo Masble
nocsnenoBaTeNbHOCTHU.
Mpenen yncnoson
rnocsiefoBaTeNbHOCTMU.
MpepnenbHbI Nepexos B
HepaBEHCTBaXx.
MOHOTOHHbIE
nocsnenoBaTeNbHOCTHU.
MoHATue yHKUNN.
Cnocobbl 3agaHns
PyHKUMKN. OCHOBHbIE
XapaKTEPUCTUKN DYHKL WA,
Mpenen MyHKUNM B TOYKeE.
OOHOCTOPOHHUE Npeaensl.
Mpenen dyHKUNN Ha
6eckoHe4YHOCTN. OCHOBHbIE
TeopeMbl 0 npeaenax.

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

3HaTb: OCHOBHbIE NOHATUSA
M TeopeMbl JaHHOro
pasgena. YMeTb: pewaTb
TUMNOBbLIE MaTeEMaTU4YeckKne
3apa4yn. BnapeTsb:
crnocobamun gokasaTenbCTB
YTBEPXAEHUNN N TEOPEM.

OHnanH Kypc «Ma-
TeMaTUYeCKMA aHan3»
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

3amevaTesbHble Npeaensl.
HenpepbIBHOCTbL PyHKLUN B
To4Ke. OCHOBHblE TeopeMbI
O He-npepbIBHbIX
PyHKumax. CBoncTBa
YHKLNA, HENpPepbIBHbIX Ha
oTpe3ke. Knaccngukaums
TOYEK pa3pbiBa PyHKLNN.

OndpdepeHumnansHoe
ncyncneHne MyHKLnn
OLHOM MepeMeHHon

10

3agauu, npusoasLmne K
NOHATMIO MPON3BOAHON.
OnpepeneHune
nponssogHon, eé
reoMeTpuy4ecknn n
MeXaHN4YeCKNN CMbIC]I.
OcCHOBHble nNpaBuia
ongpdepeHUNpoBaHMUS.
Mpon3BoAHAs C/IOXKHON 1
obpaTHOM hyHKLMA.
Tabnvua NpPon3BOAHbIX.
MoHaTve anddepeHymana
dyHKLNN, ero
reoMeTpuY4eCcKnmn CMbICSI.
OCHOBHble TeopeMbl
ondgepeHunanbLHoOro
ncumncneHuns. Mpasnno
NonwuTtans. PackpbiTne
HeonpeaesieHHOCTEeN.
WNHTepBasibl MOHOTOHHOCTN,
aJITOPUTM UX OTbICKAHWSA.
KCTpeMYM PYHKLNN.
Hawnbonbliee n
HavMeHbllee 3Ha4YeHns
YHKLNWN, HEMpPEepPbIBHOW Ha
oTpe3Ke. BbinyknocTb
rpamka PyHKLUUN, TOHKHK
nepernba. ACUMNTOTbI
rpadgumka pyHkunm. Obwas
cXxeMa nuccnenoBaHuns
PYHKLUN N NOCTPOEHNA eé
rpacuka.

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

3HaTb: OCHOBHbIE MOHATUSA
N TeopeMbl 4aHHOro
pa3fena, OCHOBHble
hopMy bl U NpaBuna
aonddepeHumposaHms.
YMeTb: pewiaTb TUMOBbIE
MaTeMaTu4yeckne 3agayu.
BnapeTb: cnocobamu
[OKa3aTenbCTB
YTBEPXXAEHUIA N TEOPEM.

OHnanH Kypc «Ma-
TeMaTUYeCKunin aHanns»

WNHTerpanbHoe nc4yncneHve

4

[MoHATWe HeonpenesieHHOro
nHTerpana. CBoncTBa
HeonpeneneHHoro
nHTerpana. Tabnmuya
OCHOBHbIX He-
onpeneneHHbIxX
nHTerpanos. OCHOBHblE
MeToAbl UHTErpupoBaHus.

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

3HaTb: OCHOBHbIE MOHATUSA
N TeopeMbl 4aHHOro
pasfena. YMeTb: pewaTb
TUMOBbLIE MaTEMAaTUYECKMNE
3ajayn. Bnapets:
MeTo4aMun BblYUCNEHUI
HeonpeaeneHHbIX,
onpefeneHHbIX n

OHnanH Kypc «Ma-
TeMaTU4eCcKni aHaans»
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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
WNHTerpmnposaHue HecobCTBEHHbIX

paunoHanbHbIX MYHKLNNA.
OnpegpeneHHbI NHTerpan
Kak npenen nHTerpasabHon
CyMMbl. OCHOBHble
CBOWCTBa onpegeseHHoro
nHTerpana. OueHkn
nHTerpanos. ®opmysa
cpefHero 3HayeHus.
WNHTerpan c nepeMeHHbIM
BEPXHUM npenesioMm.
dopmyna HbloToHa-
NenbHnua. 3ameHa
nepeMeHHoOn n copmyna
WHTErpupoBaHMNs Mo YacTAM
B onpenesieHHoOM
nHTerpane.
FeomeTpuyeckne
NPUNOXKEHNS
ornpepeneHHoro
nHTerpana.
Mpnbnn>xeHHble
BblYMCNEHNSA
onpeneneHHbIX
nHTerpanos. NHTerpan c
6eckoHeYHbIMY NpeaenaMm
WHTErpnupoBaHuS.
WNHTerpan ot pa3pbIiBHOMN
PYHKLNN.

UHTerpasos; NpUbA>KeHHbI-
MW MeTOAaMU BblHNCSIEHUSA
onpeaeneHHbIX

WUHTErpasoB, yMeHuem
NPUMEHSTb onpenesieHHble
B reoOMeTpun, MexaHuke u
3KOHOMUKE.

DYHKLMN HECKONbKUX
nepemMeHHbIX

DYHKLMN OBYX
nepeMeHHbIX (OCHOBHbIE
noHATuS). FleomeTpuyeckoe
n3obpaxkeHne hyHKLNN
OBYX nepeMeHHbIX. Mpegen
PYHKLMN OBYX
nepemMeHHbIX.
HenpepbIBHOCTbL PyHKLUNN
OBYX NepeMeHHbIX.

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

3HaTb: OCHOBHbIE MOHATUSA
N TEOPEMbI flaHHOI O
pasgena. YMeTb:
obpabaTbiBaTb
3MNMprYecKkue n
3KCNepuMeHTabHble
OaHHble. BnageTsb:
MaTeMaTU4YeCKnMu
MeToAaMu peLleHus
TUMOBbIX 3a4aM.

OHnanH Kypc «Ma-
TemMaTUYeCKunit aHanmns»

KomMniekcHble Yyncna

OCHOBHbIE NOHATUSA.
Anrebpaunyeckas,
TpUroHomMeTpmu4yeckasn u
rnokasaTteJsibHaa hopMa
3anncy KOMMJIEKCHOro
yucna. JencTema Hag
KOMMJIEKCHBIMY YUCIaMW.

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

3HaTb: OCHOBHbIE
MaTeMaTu4ecKune rMoHATUS -
KOMTIJIEKCHOE Y1CIo,
MHUMasa eguHuLa, MOAY b,
ApryMeHT KOMMJIEKCHOIr 0O
4yuncna, anrebpanyeckas,
TPUroHoMeTpuYyeckas,
rnokasaTteJsibHasa (hopMbl
3anncy KOMIJIeKCHbIX

MpobnemHoe oby4yeHne,
OHnanH Kypc «Jln-HenHan
anrebpa n aHanuTn4eckasn
reomMeTpua»
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
yucen. YmeTb: pewaTtb
TMMNOBbIE NPUMEpPbI 1
3ajauqv
OnddepeHumnansHoe YacTHble Nnpon3BoaHbIe YK-1.1; YK-1.2; YK-1.3; 3HaTb: OCHOBHbIE OHnanH Kypc «Ma-
ncyucneHve yHKUnm rnepsoro nopsigka. YactHele | YK-1.4; YK-1.5; MaTeMaTu4yecKmne NOHATUS - | TeMaTUYeCKNN aHaan3»
HECKOJIbKNX NepeMeHHbIX NPOn3BOAHbIE BbICLLUX YacTHbIE NMPON3BOAHbIE,
nopsiAKoB. NoNHbIN AnddepeHuman,
OunhdepeHUnpyeMoCTb 1 YacCTHble Npou3BOaHbIe,
NoJSHbIN AnddepeHumnan nosHble anddepeHymanbl
QyHKUMKN. NpuMeHeHne BbICLLUNX MOPAAKOB YMeTb:
rnosHoro anddepeHumnana pewaTb TUNOBbLIE MPUMEpPbI
K NpUBANIKEHHBIM n 3apaqun. BnapgeTs:
BblHMCNEHNAM. OCHOBHbIMU
MpownsBoaHasa no onpegeneHnamMm n
HanpasJfieHuto. paaneHT. TeopeMamu rnpu peLueHnmn
KacaTenbHas naockocTb 1 TMMNOBbLIX MPUMEPOB "
HOpPMaJb K MOBEPXHOCTW. 3apau.
IKCTpeMyM YHKLUN OBYX
nepemeHHbIX. Hanbonblwee
N HanMeHbLLee 3Ha4YeHmns
YHKLNN B 3aMKHYTOMN
obnactun. AMnupunyeckne
dopmysnibl. MeTon
HaVMeHbLUNX KBaLpaToB.
OObIKHOBEHHbIE 3ajauun, npusoasLLme K YK-1.1; YK-1.2; YK-1.3; 3HaTb: OCHOBHbIE OHnanH Kypc «Ma-
onddepeHumanbHble anddepeHumnanbHbIM YK-1.4; YK-1.5; MaTeMaTu4YecKne NOHATUS - | TeMaTUYeCKNN aHaan3»
ypaBHeHus ypaBHEHUAM. 06bIKHOBEHHOE
OndhdepeHunanbHble ongpdepeHumnanbHoe
ypaBHEHUsA NepBoro ypaBHEHMe, nopanok
nopsiaka. OCHOBHble aondgepeHunanbLHoOro
KNacCbl UHTErprupyeMmbIx ypaBHeHus, obuiee
ypaBHEHUN. peLieHne
OunddepeHunanbHble aonddepeHunanbLHoOro
ypPaBHEHMNS BbICLLMX ypaBHEHMS, YacTHoe
nopsaKoB, 0OHOPOAHbIE U peLieHne
HeoaHopogHble. ObLiee ondgepeHunanbsHoOro
peweHune. JINHenHble ypaBHeHus, 3agada Koww.
onddepeHumanbHble YMeTb: HaxoauTb obLiee n
ypaBHEHUS BbICLLMX YacTHoOe peLleHus
NOPSAAKOB C MOCTOAHHbLIMU o depeHumnanbHbIX
KoapuumeHTamu, ypaBHeHUN. BnapgeTsb:
ypaBHeHUs C npaBow OCHOBHbIMU
YacTblo cneunanbLHoOro onpeneneHnaMmn n
Bnaa. 3apa4va Kowwn. Teo- TeopeMamu rnpun peLueHnmn
peMa cyLiecTBOBaHUA 1 TMMNOBbIX MPUMEPOB U
€[VHCTBEHHOCTW peLleHuns. 3apau.
3HaTb: YMeTb: Bnagets:
NTOrO: 51 16
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CemMm HauMmeHoBaHue TeMbl TpyAsoeMKocTb (4achl) 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
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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

6

1

JNnHenHas anrebpa

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

6

5
2

BekTopHas anrebpa

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

SneMeHTbl aHaIMTUYECKON reoMeTpun

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

BBeneHne B MaTEMaTUYECKUI aHaNN3

Onepauun Hafg MHOXecTBaMn. [lekapToBoe rnpoussefeHne BeKTopos.Ynucnosas
rnocnenoBaTesibHOCTb. MNpeaen 4Yncno-son nocsefosaTenbHocTU.Mpenen pyHKLMN.
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 MOHATUSA). [eomeTpuyeckoe nsobpakeHne QyHKLNN
OBYX nepemeHHbIx.[lpefen pyHKUNM ABYX nepeMeHHbIX. HenpepbiBHOCTb PyHKLUN OBYX
rnepemMeHHbIX.

KomnneKkcHble Yyncna

Onepaunn Hag KOMMJIEKCHbIMY Yncnamm B anrebpanyeckoin hopme.Onepaumnm Hag
KOMMJIEKCHLIMU YUCSTaMy B TPUTOHOMETPUYECKON 1 NOKa3aTeslbHoM (hopMax.PelueHne
ypPaBHEHUN.

OnddepeHumnanbHoe ncymucneHne pyHkUnm
HECKOJIbKUX NMePEMEHHbIX

YacTHble Npon3BoaHbIe NEPBOro nopsgka. YacTHble NPOU3BOAHbBIE BbICLLUNX NOPSAKOB.
MNonHeIn anddepeHunan GyHKunU. NMpuMeHeHne NoaHOro AnddepeHunana K
npnbanXeHHbIM Bbl4ncaeHnsaM. MNponssogHaa no HanpaeneHuio. FpaaneHT. KacaTtenbHas
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CemMm Ne paspena oucUUNAUHBLI HauMmeHoBaHuMe NpakTUYEeCKUX 3aHATUN O6beM B Yacax
o®0 30 0390
1 2 3 4 5 6
MAOCKOCTb Y HOPMaJib K MOBEPXHOCTU. IKCTPEMYM (PYHKLMN OBYX NMEPEMEHHbIX.
Haunbonbluee n HaMMeHbLIee 3Ha4YeHNS (DYHKLUN B 3aMKHYTON obnacTn.IMnupuyeckne
opMyJibl. MeTo HaMeHbLUMX KBa4paToOB.
2 O6blkHOBEHHbIE AnddepeHumanbHble PeweHne guddepeHumanbHbIX ypaBHEHU NepBoro nopsaka.PewweHne auddepeHumanbHbIX 6

ypaBHeHUA ypaBHEHUI BbICLLUNX NOPAAKOB.PelleHne oAHOPOAHbIX U HEOAHOPOAHbIX JIMHENHbIX
o depeHumanbHbIX YpaBHEHWNA.

UTOro: 68 20

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>kaHue U o6bLeM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

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

Y4ebHbIM NIaHOM He NMpeayCcMOTPEHO

5.7. MpuMepHas TeMaTUKa KYPCOBbIX NpoeKToB (paboT)

Y4ebHbIM MJIaHOM He MpenycMOTPeHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
1 NnHenHas anrebpa CocTaBneHue naaHa-koHcnekTa. Moabop n aHann3 NnpuMepoB. PeleHne TUNOBbIX 1-2 8 18
3a8a4. OHNalrH Kypc. Hepenm
1 BekTopHas anrebpa CocTaBrnieHue naaHa-koHcnekTa. Moabop n aHann3 NnpuMepoB. PelleHne TUNOoBbIX 3-4 7.75 18
3agay. OHNanH Kypc. Hepenn
1 DN1eMeHTbl aHaIMTNUYECKON reoMeTpumn CocTaBrieHMe naaHa-KoHcnekTa. MNoabop n aHann3 npumMepos. PelleHne TUNOBbIX 5-8 8 18
3agad. OHnamH Kypc. Hepenu
1 BBepeHue B MaTeMaTUYECKNA aHaNn3 CocTaBneHue naaHa-koHcnekTa. Moabop n aHann3 NnpuMepoB. PeleHne TUNOBbIX 9-12 8 18
3a8a4. OHNalrH Kypc. Hepenm
1 OuddepeHumanbHoe ncHmncneHne pyHkKLmmn CocTaBneHue naaHa-koHcrnekTa. Moabop n aHanus npnuMepos. PelleHne TUMNOBbIX 13-17 8 20
0HOW NepeMeHHomn 3a8a4. OHManH Kypc. Hepenn
1 MpomMexxyTo4Has aTTecTauus (CPM) 17 0.25 0.25
Hepens
2 WNHTerpanbHoe ucyucneHue CocTaBneHue naaHa-koHcnekTa. Moabop n aHann3 NnpuMepoB. PeleHne TUNOBbIX 9-12 13 25
3a8a4. OHNalrH Kypc. Hepenm
2 DYHKLMN HECKOJIbKUX NMepeMeHHbIX CocTaBneHue naaHa-koHcnekTa. Moabop n aHanu3 npnumMepos. PelleHne TUMNOBbIX 5-8 11 24
3agay. OHNanH Kypc. Hepenn
2 KoMnneKcHble Yyncna CocTaBneHue naaHa-koHcnekTa. Moabop n aHann3 Nnpumepos. PelleHne TUNOBbIX 9-10 11 24
3agay. OHnamH Kypc. Hepenu
2 OuddepeHunanbHoe ncyncneHne pyHkLnm CocTaBneHue naaHa-koHcnekTa. Moabop n aHann3 NnpuMepoB. PeleHne TUNOBbIX 11-12 11 24
HECKOJIbKNX NepeMeHHbIX 3a8a4. OHNarH Kypc. Hepenm
2 O6blIkHOBEHHbIE AuddepeHunanbHble CocTaBneHue naaHa-koHcnekTa. Moabop n aHanu3 npumMepos. PelleHne TUMNOBbIX 13-17 11 24
ypaBHeHUs 3agay. OHNanH Kypc. Hepenn
NTOro: 97 203.25
5.9. KaneHpapHbin rpacduK BocnuTaTesibHOW paboTbl N0 AUCUMUNJIUHE
Moaynb HJaTa, MecTo nposeneHus Ha3sBaHue meponpuaTusa dopmMa nposeneHus OTBeTCTBEHHbIA JocTuxeHus
MeponpuaTUs obyualowmuxcsa
Mogynb 3 Y4yebHo- 09.2025 ®IrbOY BO «MI'TY», |[Jlekumnsa-becena «Ponb [pynnoBas LWesakosa O.I1. YK-1.1; YK-1.2; YK-1.3;
nccnenoBaTesibCckas u rnepBoe 3aHATUE B CEMECTpe |MaTeMaTUKN B Hayke» YK-1.4; YK-1.5;

Hay4HO-nccnegoBaTesibCKada
ANeAaATesIbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

512.64(07) b 38 begaHokoB, M.K. (Mankonckun https://Ims.mkgtu.ru/enrol/index.php?id=7184
rocyfapCTBEHHbIN TEXHONOMMYECKUA YHNBEPCUTET)
NnHenHasa anrebpa n aHanMTNYECKas reoMeTpus: OHJaNH-
Kypc: canT / bepaHokos M.K., XakoHoBa .M., Ky3bMeHKO
H.A. - Mainkon, 2020. - 36 4acos. - URL:
https://Ims.mkgtu.ru/enrol/index.php?id=7184

51(07) b 38 bepmaHokoB, M.K. (Mannkonckun http://lib.mkgtu.ru:8002/libdata.php?id=2100024867
rocyfapCTBEHHbIN TEXHONOrMYECKUA YHUBEPCUTET).
MaTemaTuKa : MeTogn4YecKme yKasaHUs U KOHTPOJIbHbIe
3ajlaHnAa ona CTyaeHToB-3a04HUKOB / M.K. benaHokos, IM.B.
LLlambanesa, O.M. LUeBsikoBa ; ®r6OY BMO Mawkon. roc.
TEexXHOJ1. YH-T, Ka®d. BbICLLI. MaTeMaTUKN N CUCTEM. aHan3a. -
Marikon : Ky4yepeHko B.O., 2014. - 120 c. - bubawnorp.: c.
118-119 (22 Ha3B.)

517(07) A 30 OemuHa, T.U. (Mankonckuin rocypapcTBeHHbIn | https://Ims.mkgtu.ru/enrol/index.php?id=7185
TEXHOJIOrNYEeCKUIA YHUBEPCUTET). MaTeMaTUYEeCKUIA aHaNIn3:
OHManH-Kypc: canT / OemuHa T.U., Llesakosa O.I1., Yysko
E.B. - Mankon, 2020. - 36 4acos. - URL:
https://Ims.mkgtu.ru/enrol/index.php?id=7185

517(07) M 34 MaTemMaTM4eCKMA aHaNN3 : MeToAn4Yeckune http://lib.mkgtu.ru:8002/libdata.php?id=00068362&DOK=0C
peKoMeHAaumMn No N3y4eHuto oHNanH-kKypca / M-Bo Haykn 1 7028&BASE=000001

BblCL. 0bpa3oBaHus PO, ®FEQY BO MITY, UH)xeHep. dak.,
Ka. MaTeMaTukum, PU3NKKU UM CUCTEM. aHau3a ;
coctasutenu: emuHa T.U., LWesakosa O.I1., Yysko E.B. -
Mankon : KyyepeHko B.O., 2023. - 58 c.

517(07) 1 59 JlnHenHas anrebpa n aHannTn4yeckas http://lib.mkgtu.ru:8002/libdata.php?id=00068361&DOK=0C
reoMeTpusa: MeToanyeckme pekomeHgaumm no n3y4eHuto 702A&BASE=000001

OHJlanH-Kypca / M-BO Haykun u Bbicll. obpa3oBaHusa PO,
OreQy BO MI'TY, NHxxeHep. hak., Kad. maTeMaTnkuy,
PU3MKM nn cucTeM. aHanmsa; coctasutenun: begaHokos M.K.,
OemuHa T.U., KysbmeHko H.A., LLleBakoBa O.I1., XakoHoOBa
.M. - Mankon: KyyepeHko B.O., 2023. - 64 c.

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue CcblsIKa

LLinnayes, B. C. 3aga4vyHuK no BbICLLUEK MaTeMaTuKe : yyebHoe | https://znanium.ru/catalog/document?id=438196
nocobue / B. C. LUnnayes. — 10-e n3g., ctep. — MockBa :
NHOPA-M, 2024. — 304 c. — (Bbicluee obpa3soBaHue). - ISBN
978-5-16-010071-5. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2124772

LLnnayes, B. C. Bbiclwas maTeMaTuka : y4ebHuk / B. C. https://znanium.ru/catalog/document?id=432301
LUnnavyes. — MockBa : UHOPA-M, 2024. — 479 c. — (Bbicliee
obpasoBaHue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085943

Kypc Bbiclien maTemaTuku, T.1 : y4yebHuk / M.K. https://e.lanbook.com/book/460592
BenaHokos, O.M. WWesskosa, C.K. Kymwxea,T.W. léMunHa [n
ap.]l; non pen. M.K. bepaHokosa. - 3-e n3g, ucnp. u gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 396 c. - TekcT :
3N1EeKTPOHHbIN. - 3BC JlaHb. - URL:
https://e.lanbook.com/book/460592. - Pexxum gocTyna: ro
rnoanucke. - Lan. - ISBN 978-5-507-50291-2

Kypc Bbiclien maTemaTuku, T. 2 : y4yebHuk / M.K. https://e.lanbook.com/book/482921
BenaHokos, O.M. WWeBskosa, C.K. Kymxesa, T.U. AéMuHa [un
ap.1; nog pea. M.K. begaHokosa. - 3-e g, ucnp. n gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 360 c. - TekcT :
3N1eKTPOHHbIN. - 9BC JlaHb. - URL:
https://e.lanbook.com/book/482921. - Pexxum gocTyna: no
noanucke. - Lan. - ISBN 978-5-507-51698-8
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Y4yebHO-MeTOANYECKNE MaTEPUaAsbl 418 CaMOCTOATEsNbHOM paboThbl 0byYaoWwmxcs n3 Yyncna
VHBaINA0B U NINL, C OFpaHNYE€HHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenocTaBnsatoTcsa B hopmax,
afanTMPOBaAHHbIX K OrpaHNYeHNAM NX 340PO0BbA U BOCMPUATUS NHOpMaLmn:

ONs VL C HapyLWeHMAMKN 3peHuns:

B NevyaTHON hopMe yBESIMYEHHbIM LWPUGTOM,
B OpMe 3NEKTPOHHOIr0 OKYMEHTA,

e B hopMe aygunocpanna,

B nevyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyweHuamMm cnyxa:

e B nevyaTHom opme,
e B (DOPME 3NEKTPOHHOIr0 JOKYMEHTA.

Onsa nuy, ¢ HapyweHnAaMN ONOpHO-ABUraTeIbHOro annapaTa:
e B re4vyaTHOW chopme,

¢ B (OpMe INEKTPOHHOIr0 AOKYMEHTA,
e B hopMe 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

STanbl d)OpMMpOBaHMiI KoMneTeHuuu HaumeHoBaHue y‘le6HbIX

(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
1 1 dunococus
3 3 JkoJsorus
12 12 MaTemaTuka
12 12 [OEVE]
1 1 Xnmus
1 2 KoHuenuun coBpeMeHHoro

€CTeCTBO3HaHUA

2 2 Hay4Ho-uccnegoaTtenbcKas
paboTa (nonyyeHne
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTesibCkon paboThl)

8 9 BbinosHeHne, NoAroToBKa K
npoueaype 3alnTbl U
3allMTa BbIMYCKHOM
KBaJIMunKaunoHHoM paboTbl

5 5 YnpasaeHue namMeHeHnaMm

7 7 MoHuTOpUHr GusHec-cpeapl

6 8 OCHOBbI OpraHu3sauum
NPOM3BOACTBEHHbIX
TEexXHOJ10rnmn

YK-1.2 Haxo4nT 1 KpUTUHECKU aHaNn3nMpyeT nHdopMaLumio, HeobxoaAnMYy 4SS peLleHns NocTaBleHHOM 3a4a4un

3 3 Jkosiorms

12 12 MaTemaTuka

12 12 dursurka

1 1 Xumus

1 2 KoHuenuwun coBpeMeHHoro
eCTeCTBO3HaHMs

2 2 Hay4Ho-nccneposaTtenbckas
paboTa (mony4yeHne
MepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

8 9 BbinosiHeHWe, NoAroToBKa K
npouenype 3anTbl
3aliunTa BbINYCKHOM
KBaAnunKaLnoHHoM paboTsl

5 5 YnpaBaeHne namMeHeHnaMun

7 7 MoHuTOpUHr BusHec-cpeabl

6 8 OcCHOBbI opraHusaunm
MPON3BOACTBEHHbIX
TEeXHOJ10r N

YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHTbl pelleHns 3a4a4u, OueHnBas UX AOCTOUHCTBA U HEAOCTaTKn

3 3 JKosiorms

12 12 MaTemaTuka

12 12 Ddursuka

1 1 Xnmus

2 2 Hay4Ho-nccneposaTtenbckas
paboTa (mony4yeHne
MepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

8 9 BbinosiHeHWe, NOoAroToBKa K
npouenype 3anTbl
3aliuTa BbIMYCKHOM
KBaAnunKaLnoHHom paboTsl

7 7 MOHUNTOPUHI Bu3Hec-cpeabl

5 5 YnpasaeHue namMmeHeHnsaMm

6 8 OcCHOBbI opraHusaunm
MPON3BOACTBEHHbIX
TEeXHOJ10r N

1 2 KoHuenuun coBpeMeHHoro
eCTeCTBO3HaHMs
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

HauMeHoBaHue y4ebOHbIx
AVCLUNJIVH,

0o®0

390

0390

cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

r'MX y4aCTHUKOB eATEJIbHOCTU

YK-1.4 paMOTHO, IOTUYHO, apryMeHTMPOBAHHO hopMUpPYET COBCTBEHHbIE CY>XXAEHUSA N oLeHKN. OTanYaeT hakTbl OT
MHEHW, UHTepnpeTaunin, OLEHOK 1 T.4. B PacCy>XAEHNSAX Apy

1 1 dunocopus

3 3 JKon0rms

12 12 MaTemaTuKa

12 12 dusmka

1 1 XumMng

1 2 KoHuenuun coBpeMeHHoro
eCTeCcTBO3HaHMUSA

2 2 Hay4Ho-nccnepoBsaTtenbcKas
paboTa (nonyyeHne
nepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

8 9 BbinosHeHME, NOArOTOBKA K
npouenype 3aWwnTbl 1
3allMTa BbIMYCKHOMN
KBaNNuKauMoHHom paboTbl

5 5 YnpasneHne naMeHeHnamMm

7 7 MOHUWTOPUHI Bu3Hec-cpebl

6 8 OCHOBbI OpraHusauunm
NPON3BOACTBEHHbIX
TEXHOJIOr i

YK-1.5 OnpenensieT n oueHUBaeT NOCAeACTBUS BO3MOXHbIX PELUEHUI 3a4a4n

3 3 DKoormns

12 12 MaTemaTuka

12 12 dunsnka

1 1 Xumnsa

1 2 KoHuenuun coBpeMeHHoro
eCcTeCcTBO3HaHMSA

2 2 Hay4Ho-uccnegosaTtenbCcKas
paboTa (nonyyeHne
MepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTenbCckon paboThl)

8 9 BbinonHeHWe, NoaroToBKa K
npouenype 3alnTbl U
3allMTa BbIMYCKHOMN
KBanUuUKauMoHHom paboTbl

5 5 YnpaBneHue namMeHeHnaMm

7 7 MoHNTOPUHI BusHec-cpenbl

6 8 OCHOBbI OpraHu3sauum
MPON3BOACTBEHHbIX
TEeXHONI0rnn

1 1 dunocous

7.2. OnucaHue nokKasartesnen u KputepueB oueHUuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax MuXx CbOpMHpOBaHMﬂ, onucaHuve WwKaJsibl oOueHUuBaHusAa

MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaTOB OOyueHus HauMmeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuUTen XopoLio OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHaNn3 U
peleHnsa NoCTaBAEeHHbIX 3a4au

CUHTEe3 NH(pOPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon Ans

YK-1.1 AHanm3npyeT 3afady, Bbiaenss ee 6a30Bble COCTaBASIOWME, OCYLLECTBAAET

AEKOMMNO3nUKno 3agayqn

cobcTBEHHOW 1
MbIC/INTEJIbHON

3HaThb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE KoHTposbHas
nornyeckune 3HaHWA HO codepxKaluune cucrtematudeckne | pabota, onpoc,
dopmMbl 1 oTAesbHble 3HaHWA TecT, 3ay4eT,
npoweaypsl, npobenbl 3HaHUA 3K3aMeH
cnocobcTeytoWwme
pediekcun no
nosoay

nesaTeNIbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs nosHble, CchopMupoBaHHbIe
apryMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMuMpoBaTb HebosnbLne
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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 BNageHne e MpUuMeHeHne cucTemMaTU4YeCKOM |cuctemaTnyeckoe
conocTaBsieHUs HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
NCTOYHUNKOB JonyckawTcs
MHopMaunm c npobensl

Liefiblo BbISBNEHUSA
MX NpoTMBOPEYNiA
1 novcka
DOCTOBEPHbIX
CYXKOEHUN.

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHANIN3 U

peweHnsa noCTtaB/eHHbIX 3ada4y

CUHTE3 NH(pOPMaLUN, NPUMEHATb CUCTEMHBIN Moaxon ANns

YK-1.2 HaxoAuT N KpUTUYECKN aHaIn3mp

eT UHGopMaLN0, HE0HXOAUMYIO ANt PELUEHUSA NOCTABJIEHHOW 3a4a4un

3HaThb:
ocobeHHoCTKN
CUCTEMHOIO 1
KPUTUYECKOro
MbILLIEHUSA 1
O0EMOHCTPUPOBaThL
rOTOBHOCTb K
HeMy;- flornyeckume
hopmMbl 1
npouenypsl,
O0EeMOHCTPUPOBaTh
CNoCcobHOCTb K
pednekcumn no
rnoesoay
cobCcTBEHHOM 1
MbIC/INTENbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

neATesIbHOCTI.
YMeThb: YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHusa noJiHble, CchopmMupoBaHHbIe
aHan3npoBsaTb jonyckatTcs yMeHus
NCTOYHUKN HebonbLne

nHpopmaumm ¢ ownbkmn

TOYKN 3peHns

BPEeMEeHHbIX 1

MPOCTPaHCTBEHHD|

X YCNOBUN NX

BO3HWUKHOBEHUS.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKamMu B/ageHue e NpuMeHeHne cucTemMaTU4YeCKOM | cucTeMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocnencTeui jonyckatTcs

MN3J10)KEHHOro npobenb

pelleHnst 3aga4u.

KoHTposibHas
paboTa, onpoc,
TecT, 3ay4eT,
3K3aMeH

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHANIN3 U

peeHnsa NoCTtaB/eHHbIX 3aada4y

CUHTE3 NH(pOoPMaLUN, NPUMEHATb CUCTEMHBIN Moaxon Ans

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

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

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

nesaTeNIbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs nosHble, CchopMupoBaHHbIe
apryMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMuMpoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY

KoHTposibHas
paboTa, onpoc,
TecT, 3ay4eT,
3K3aMeH
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMNeTeHuuu
1 2 3 4 5 6
MHopMaunu.
Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe n
HaBblKaMu BllajeHne e npuMeHeHue cucTemMaTU4eCKOM |cuctemaTumyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
npakTU4ecKnx HaBbIKOB HaBbIKOB
rnocnencTeumn JonyckawTcs
MN3J10)KEHHOr o npobensl

peweHnsa 3aga4qn.

YK-1: CnocobeH ocyLecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CUHTE3 MH(OPMaL MK, NMPUMEHATb CUCTEMHBIV Noaxon Ans
pelleHnst NoCTaBNeHHbIX 3a4a4

YK-1.4 'paMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUA N OLeHKN. OTanYaeT akTbl OT
MHEHUN, MHTepnpeTaLnin, 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 codepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CcopmMupoBaHHbIe
KPUTNYECKN jonyckatTcs yMeHus
OLUEHMBaTb HebonbLne

nHhopMaumio, ownbkmn

He3aBMCMMO OT

MCTOYHMKA

CaMoCToATEsIbHO

npuobpeTaTb 1 cUC

TemMaTn3npoBaTb

3HaHusA,

apryMeHTUpoBaHH

0 OTCTauBaTb CBOK

TOYKY 3PEHUS.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKPETHOWN B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
MeToh0I0Tnen n HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
6a3oBbIMU HaBbIKOB HaBbIKOB
MeToAamun couman JonyckatTcs

bHO-F'YMaHUTaPHbIX npobensbl

ANCUMMINH
Nno3BOASIOLWMMN
OCYLLIECTBIATb
pelueHne
LWIMPOKOIro Kfacca ¢
3a4a4 Hay4Ho-mccn
e[0BaTesIbCKoro n
NMPUKIaAHOro
XapakTepa

KoHTposbHas
paboTa, onpoc,
TecT, 3ay4eT,
3K3aMeH

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

YK-1.5 OnpepensieT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PeLUeHU 3a4a4m

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

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

nesaTeNIbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUs | YMeHMs NosHble, CchopMupoBaHHbIe
apryMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMuMpoBaTb HebosnbLne

cobcTBEHHOE ownbkKun

cy>XxaeHue n

OLEHKY

VHopMaLunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe

KoHTposibHas
paboTa, onpoc,
TecT, 3ay4eT,
3K3aMeH
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUSA enbHo bHO cpeacTBa

KOMMNEeTeHuuu
1 2 3 4 5 6
onpepeneHns HaBblKamMu HaBbIKOB NMPUMEHEHNN npuMeHeHne
NMpPaKkTU4eCcKnx HaBbIKOB HaBbIKOB
rnocnencTeumn JonyckawTcs
N3/10)KEHHOI 0 npobensl
peLleHns 3agaqn.

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
dopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

3a1aHHA 118 KOHTPO.ILHOH PAGOTHI (110 TeMaM JHCIHILTHHBI)
TeMma «/IuHeiiHas aaredpa»
3aganme 1. TaHbl MATPHIBL:

(4 -1 1) -1 2 1 302 1)
A=|-4 2 0, B=| 2 -1 2| C=| 0 -1 2
.1 2 -1 .1 2 =3 -2 1 1)

Haiita: a) AB— BA:6) 24— 4B.
3aganHe 2. BEMHCIHTE OOpeIeIHTEIH:

2 5 37
2 5 3
2 5 2 -3 -2 3
a) 812 -3 =-2: =B
Tl -3 a2 1 s
4 2 1 N
4 3 1 5
3apanne 3. BEMHCIHTE PAaHT MATPHIEL
(11 -3 —4 1)

1
34 1 3 2
4 5 -2 -1 3
3aganHe 4. [JaHa cHCTeMa TpeX IHHeHHBIX ypaBHEHHH ¢ IpeMd HEH3BECTHBRIMH. PeIlIHTL CHCTEMY
o poparymanm Kpamepa. MaTpHIHEIM MeToIOM. MeTogoM [aycca.

J X —2x, +4xy =7,

4x,— x, +3x; =15,

X+ x,—2x;=1

3aganme 5, PemmuTe CHCTEMY MeTomoM I'aycca. 3amHcaTs o0llee pelIeHHE H BRLISIHTB IBA JacT-
HBIX pelleHHs.

Xp —35x; +3x3 +4x, =4,
12x, —9x, +2xy + x, =7,
| x—4x, — x3—3x, =3.

TeMma «BeKTopHasA aaredpay
3aganne 1. JaHE! BEKTOPEI a, Z; .C, (? B HEKOTOPOM Dasznce
a(2.2.3). 5(1_2.3). Z(L11). d(3.0.2) . TIokasaTs. <10 BeKTOpH . b. & oSpasyloT Gasme H HAHTH

KOOPIHHATEL BEKTOPA ('f B 3TOM Oa3Hce.

3agaEme 2.  IIpoBepHTE  KOMIHHEAPHOCTE  BeKTOPOB G H €.  eCmH
a(3.5.4).6(59.7).c;,=-2a+b.c, =3a-2b.
3amanHe 3. JlaHBI KOOPIHHATEI BEpIIHH THPAMHIBI Ay A, A3 Ay

A (L-31). 4,(-3.2.-3). 4;(-3.-3.-3). 4,(-2.0.4). TpeGyercs:

1) mokasaTs. uT0 TOUKH A;. A,. A;. A, He TekaT B 0IHOH ITOCKOCTH;

2) HaHTH yTon Mexdy BekTopamu A, 4, 1 4,4,

3) HalTH IpoeKUHIO BekTopa A, 4, HaBektop A 4, !

4) HAHTH II0mans TpeyronbHEKA A, 4,.4;:

5) HaiTH 0GBeM IMHpaMHIE! A A, 454,

3agamme 4. HaiiTH mIomamh MapalwienorpaMma, MOCTPOSHHOTO Ha BekTopax ¢ H d, Tae

A

G=3G+2b.d=5G-b. |dl=2.|b|=1,(a.b)=x/4.
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TeMa «AHATHTHIECKAH TeOMETPHA»
3aganne 1. JTaHbl KOOPIHHATEI BEPIIHH TPeyToIbHHKA ABC: 4 (15: 8), B (5: 3). C (17: -6). Hafith:
a) UTHHBEI CTOPOH TPEYTOMBHHKA;

§) ypaBHeHHA CTOPOH IPE)TONBHHKA. YKa3alb HX YIJIOBEIE KO3(D(HIMHEHTEL KOOPIHHATEI
HAaNpPaBIAKIIHE H HOPMAIBHEL BEKTOPOBE.

B) yTon ACE:

T) ypaBHEHHE BBICOTBL AH H e€ LIHHY:

1) ypaBHeHHe MeIHaHBl BM H ef IMHHY;

€) KOOPIHHATEI TOUKH K mepecedeHHd BRICOTE AH H MeIHAHB! BM TpeyTONbHHEA:

&) ypaBHeHHe IpAMoli. IpoXoaamel Tepes Touky C. NapalledbHO CTOpoHE AB.
3aganHe 2, JTaHBl KOOPIHHATE! BePIIHH IMHpaMHIL! SABC ¢ BepIIHHOH B Touke S S (-4: 4: 0). A4 (-
4:2:-1), B(0; 6:-3). C (-2: 13; -11). HafiTm:

a) Iomank rpaHl ABC,

§) 00BEM MHpaMHIEL SABC:

B) ypaBHEHHA pEdep S4. SB. YKa3aB KOOPIHHATE] HAPAB/ITIONIHY BEKTOPOB.

T) ypaBHeHHA IpaHeli ABC H S4B. yKa3aB KOOPIHHATH HX HopMaTIeH:;

II) TTHHY BEICOTHI SH:

€) YTOI MEeAIY IIOCKOCTEIO OCHOBAHHA ABC H GOKOBEIM pedpoM S4.

JE) YTOTT MEKIY IIOCKOCTEI OCHOBAHHSA ABC H GOKOBOH IDaHBI SAB;

3) ypaBHeHHe [IIOCKOCTH. IMPOXOIAMmeH Tepe3 BepIIHHY S HapalleIbHO OCHOBAHHIO ABC:

H) ypaBHeHHe ImpaMoll. mpoxoadimed gepes Touky C DapallelbHo pedpy S4:

K) ypaBHeHHe NpAMOH. IpoXoqdmeH qepe3 TOUKY A NMepleHIHKYIAPHO MITOCKOCTH OCHOBA-
HHA ABC.

II) YTOI Me&K Ty GOKOBBEIMH péSpaMu SA. SB.

3aganne 3. [IpHBeCTH ypaBHeHHe KPHBOH 4x? + 9.1‘2 —32x+ 36y + 064 =0 K KaHOHHYECKOMY

BHIY H IIOCTPOHTS &€, VKa3aTb KOOPIHHATEI BEPIIHH H GoKycoB. HamHCaTh YPaBHEHHA THPEKIPHC
H ACHMIITOT. eCJTH OHH eCTh. BEIMHCIHTE SKCUEHTPHCHTET KPHBOH.

Tema «BeeleHHe B MATEeMATHIeCKHH AHAJIH3»
3aganne 1. JTaHBl YHHBEPCAIBHOS MHOXKECTBO U H MHOKecTBA X, V. 7
b’:"

(o

13006pa3uTs Ha OHarpamMmMe Jiinepa-Benna maoxecteo U MY .

3aganHe 2. HaliTH 061acTh onpeeneHHA (QyHKIOHH ) = \/_ +41-x.
3
v +4

3aganse 3. VCTAHOBHTE YeTHOCTh HIIH HEYTHOCTE (DYHKIHH V = ———
X~

3agaHHe 4. BEMHCIHTS Npedensl QyHKITHH!

. 2yt —5x-3
11111# Nx—1-+7—-x

a) 1=% 3x? —4x —15 6) lim
) x—4 v —4
OpHx, =3/2. x5 =3. x5 =on.
3 _(2x=3)"
B) lm——: r) lim| —— ‘
=0 arctg 4x x=ol\ 2y +5)

3ananre 5. HafiTH TOYKH pa3peBa (DYHKIHH, €CITH OHH CYINeCTBYIOT. CIenaTh JepTes.

r o] i
2x . ecmu x =0,

flx)=4cosx,ecmu0<x<m/2,

lx—m/2 ecnux>m/2.
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Tema «/IH(pPepeHNHANEHOE HCTHCTeHHe (YHKIHH 0THOMH NepeMeHHOH»

3agange 1. BEMHCTHTS TPOH3BOIHER dYEKIHIE a) v = 5" — x cos 3x: 8) y=

5 -

-x
2
] . x°+2x
3amande 2. Haiita HHTSPBATEL MOHOTOHHOCTH H TOYKH 3KCTPEMyMa CI)}"HKL[HI-I I]‘ = —1 .
X -
3agagde 3. HalTH HHIepBadel BRIIYKIOCIH H TOUKH IeperHOa IpadHka QyHKOHH
1
5 2
y=—x —4x".
d

. 4 3
3aganme 4. HaiiTu HauGoMblIee H HAHMEHBIISe 3HAUEHHS QyHKIHH 1 = 3x  + 4x° +1 nHempe-
pBIBEO# Ha oTpeske [—2.1].

3ananme 5. Mcenenosarts GyHKIHIO Y = H IIOCTPOHTH ee rpadHK.

2

—X

Tema « HATerpaJbHOE HCTHCIEHHE?

3amaHHZ KOHTPOILHOH padoTel cIp. 362-380 B yaeSHHKe: Kypc BRIcmei MaTeMaTHEH [3MeKIpoH-
HBI pecype]: yiebHHK. U. 1/ MUK, benadokos M.K. H 1p. — Maiikom: Marapaa O.I'., 2013. — 384
¢. — PexuM goeryma: http:/lib.mkgtu.r:8002/libdata.php?id=2000047917

TeMma «/IH(GdepeHNHATLHOE HCIHCICHHE PYHKIHHA HECKOJIBKHX NepPeMeHHBIX»
3aganne 1. IlccrnenoBaTh Ha 3KCTPeMyM (YHKITHIO

2 2
I=xT 4y —xv+x+y+ 2.
3aganne 2. HafiTH HaHGoIbINee H HAHMEeHbINEE 3HATSHHA ()YHKITHH
2 2 - )
I=x" -y +2xy-2x+2y+3
B TPEYTONBHHKe, orpamieHHOM mpveiva V=0, x =2, y=x+2.

3aganse 3. HafiTH 1u(epeHIHAT BTOPOT0 MOPAIKa QyHKIIHH
z =sin(xy).

2 2
3amanne 4, HaiiTi rpamaeAT QYEKIHH I =4/ 5y~ — 1" B TouKe A(l:]1) H IPOH3BOJHYIO B TOUKe A
110 HanpaBIeHHIo BekTopa d(2:—1).
3agaHHe 5. COCTABHTE YPABHCHHE KAcaTeMbHOH NIOCKOCTH H HOPMATH K IIOBEPXHOCTH

z=x? + " = 2wy —x + 2y Browe M(LLD).

3]

TeMa «O0BIKHOBeHHEIE TH(PePeHIHAILHEIE YPABHEHHA»

3amaHHA KOHTPOIBHOH paGoTsl cIp. 112-116 B y4eGHHKe: Kypc BhICHIeH MaTeMATHKH [371eKTpoH-
HEIH pecype]: yIedHHE. Y. 2/ M.K. BemanokoB M.K. H 1p. — Maiikom: Marapua O.I'.. 2013. —
279 ¢. — Pesxay goctyna: : http:/lib.mkgtu.ru:8002/libdata. php?id=2000047918

TecToBEI€ 3a1aHHA (10 TEMAM JHCOHIIHHLI)

TeMma «JInHelHAsA anredpar»

1. Ecau B MaTpHie A KOIHYeCTBO CIPOK PABHO KOMHYSCIBY CTOIOLOB, TO MAaTpPHIA A HAa3bBasT-
of ...
1) mpaMoyTOIEHOH KBATpaTHOH
2) cTyneH"aTol
3) 3KBHBaTeHTHOH

2. KaxHe MaTpHIBI MOAHO CKIAIBIBATE?
1) KpagpaTHele
2) OIHHAKOBOIO pa3Mepa
3) HeBBIpOAKISHHEIR
4) C 0IHHAKOBBIM YHCIOM CTPOK

(4 -1 (3 2)
3.Ec:[1-1A:‘ 5 S}I{B=| ] 1|.102A*B=.‘.
\— < (S ]
(5 —
0[5 73]
2)3
(5 —4)
3)[—3 <‘
4) -10
7 33
(1)
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paBHA...

Tamervatpamsl A=(2 -3 —1)uB=| 4 -1 5| tormamarpuma C=4-B

(=17 16)

70
—11

—-13)
J

2

4) [~—17' 3 —13)

i

1) 2500
2) 7500
30

4) -7500

6. BEMHCTHTE ompenenaTems —1 3

)3
2)4
3)-3
4)-4
5)-6

1) Ay =—
5

N4, -

) Ay 1

3) dy3=-

4 Ay =

[ R

p
Tase! MaTpHIEL 4 = ‘
\

-5 10 5

. Onpegemirerns | 0 5 10 | pages...

50 100 -50

0

(]
—

[¥¥]

0 -2 -4

5 -2 1

J\IIIEﬁ])aH‘IECKOE TJOTIOTHEHHE 3IEMEHTA (153 ONPEIeIHTENL 0 4 — 1| mneer BHI...

1 0 3

fng <
240D
13 ] . Toraa matpuna B Gyaer oSpataoit & MaT-
\— 3

-3 5

\|HB:
-1 2)

prme 4 mpr A paemow...
1) -1
2)0
3)-1.5
H1
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|
%]

-18

2

9. Uewmy paBeH paHT MaTPHIBI

o © o O
|
—
(=1 S )

D1
2)2
3)3
44
A.F

10. ©OPMYMIEL BHIA X ; = —— IUIA PEIISHHA CHCTEMBI THHEHHELX YPAaBHEHHH 1epes OMpeIeluTeIH
A

Ha3bIBAIOTCA OPMYIIAMH ...
1) TpeyTONBHHKOB
2) KpoHekepa
3) Kanemmu
4) Kpamepa
5) KomH-ByHAKOBCKOTO
3x+2y=1
. JlaHa cHcTeMa ypaBHeHHH J11 Toro II0GHI HAalHTH 3HAUeHHS MepeMeHHOH X
[6x+35y=4.
IIPH pelleHHH 3Toi cHeTeMEl o dopaytaM KpaMepa. 10CTaTOTHO BEMHCIHTE TOIBKO ONpele-
TIHTETH. ..

—
—

-
3

2
1) H

(]

1
4
3

6

[=2}
| R
wn

F——
N

3)

[
b

[y

(]

=2}

=
h
[ N S

4

(%)
L ]
[

6 4

J'le +4x, =0,

12. TIpH KaKHX 3HaUSHHAX (1, CHCTeMa THHEHHBIX YPaBHEHHH l HMeeT

—12x, +aypx, =0
HEHYIIEBBIE PeIIeHHA?
1) 4
2) -4
3) -16
4) -24
TeMma «BerTopHAdA aaredpa»
1. TlomapHBle KOOPIHHATEL
KakHe BeKTOPEI HA3BIBAOTCA PABHEIMH?
Ba3sHcoM B IPOCTPAHCTBE Ha3bIBAeTCA ...

[ =]

[75)

AC

4. Kak HafTH KOOpPIHHATBI TOIKH C. KOTopas IelHT 0Tpe30K AB B OTHOMEHHH A = E .

ecm A(Xy,11.27). B(x3.75.2,)?
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5. CMelIaHHOe IPOH3BeleHHe BEKIOPOB. €r0 CBOICTBA. BBRIDAXEHHE depe3 KOOPIHHATHI
BEKIOPOB.

6. Kakoi BeKTOp Ha3BIBASTCH HYIEBBIMT

7. BasHcoM Ha IIOCKOCTH HA3BIBASTCA ...

=
8. Kak HaiiTH koopiHHATEI BekTopa AB . ecmu A(x;. v;.2;). B(x5.35.25)7

TeMa « AHAIHTHIECKAH IeOMETPHA»
1.  JIroGoii HeHyIeBOH BeKTOp. NMEPHIEHIHKYIAPHEI TaHHOH NpAMOH, HA3BIBASICA ... BEKTOPOM
3TOH IPAMOH.

a) KOJUTHHeapHBIM ) KOMITTTaHAPHBIM

B) MepIeHIHKYIAPHBIM I) HOpMAaTBHBIM

1) HaIpaB/LAFIIHM
KaxkHMH ypaBHEHHAMH MO:AST 3a1aBaTbcA MPAMad B IPOCTPaHCTBe?
X-x% y-¥» -z

s

a) 6) Alx—x,)+B(y—y,)=0

Y- - L4

B) AY+ By + Cz+ D=0 nX+¥a
a b
; -z [x=x, +at.
m| o A 7 |=0 €) \y=yo+ .

2=z + 1.

3. KanoHH1ecKoe YpaBHEHHE IHHepﬁOJ’IBI HMeeT BHII

2 x
0y =2px DRy
a?
2 2
= ) -
b a’
Xy 2 2
o) —+==1 &) xt+yt =R?
b
4. EcmH mIockocTh 3a1aHa ypaBHeHHeM 4V +27+3=0_To oHa...
a) MPOXOIMT depe3 Hadaao KOOpIHHAT 6) mapaanensHa ocH OX
B) NapajlelbHa II0ocKoCcTH Oy r) coBIanaeT ¢ ILIOCKOCTBE0 Oyx

1) mapanienabHa ocH Oy

X—X :
5. IIpAMble 3aTaHBI YPABHEHHAMH / : =——: [: = = =,
oy B 25} P
3TH TIPAMEIE MAPATTIeTEHEL eCIH. ..
ooy + =0 8 x+xn =3+
=%

B) ay-fi+an =0 n -
A B
TecT «BBeJeHHE B MATeMATHIeCKHI AHATIH3»
1. EclH KakIBIH 3TeMeHT MHO®eCTBa 4 ABIgeTcs sIeMeHTOM MHOKecTBa B . To MHOEecTBO A
Ha3BIBASTCA

1) momonHeHHeM MHOKeCTBA B

2) KOHEYHEIM MHOKECTBOM

3) NOIMHOKECTBOM MHOKeCTBA B

4) VHHBEPCATBHEIM MHOKECTBOM

5) BepHBIH OTBET OTCYICIBYeT
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2. Orpesxom [@:b] masesaercs MuokecTBO Beex wHeed Y. KOTOpHIE YIOBISTBODSIOT HepaBeH-
cTBaM

Na<x<bh Da<x=h Na<x<b
Ha<x<h sya<b
.2 2
3. HafiTH 061acTh onpeeleHHd (JYHKIHH — \—q P 1
a® b?
1) x €(—=0i=b]w [bi+=) Dxed
3 xel[-aal 1) x € (—wi+m)

5) BEpHBIH OTBET OTCYICTBYET
4. EcTH cymecTBYeT MOTOKHTENbHOS THCI0 ] Takoe. IT0 T4 BeeX X H3 00IAcTH OmpeleleHHA
spmomaarotes yerosaa X — 1. x+TD(f) n f(x—T)=f(x+T1)= f(x). 1o dymxumsa
v = f(x) massBacIca

1) TeTHOMH 2) mepHOAHTeCKOH 3) orpaHHIeHHO
4) HeWeTHOH 5) yorIBaroImeH

5. E¢IH 1A MoG0oro HoMepa 7 BHIIONHAETCT HEPABEHCIBO X,.; > X, . TO NOCHSI0BATeNBHOCTD
{x,} masuBaetca

1) Bo3pacTaromei
2) orpaHHYeHHOH
3) mocTOAHHOI
4) HeBo3pacTaromei
5) GeCcKOHeTHO GOMBIIoit
1
6. TTocnenoBaTebHOCTE 1. 1 . 5 .... ABIARTCA

1) HeOTpaHHTEHHOH
2) Bo3pacTaromen
3) cxomAmetcs
4) pacxondmeHca
5) BepPHBIH OTBET OTCYICTBYET
) i . 24y \}1 fx
7. Hy&HO HaiTH 11110 - TIpH [OICTAHOBKE NPeNeIbHOrO 3HAUSHHA B (DVHKITHIO HMeeM
x—=0l 2 )

HeOonpeaeIeHHOCTE BHIA

1)% 2)2 3)w—w 91" 500
Ay’ —5x+2
8. llm———————— pagen

2357 — Gy +4

1) -8

2)

3)0

4)2

5) BepHBIH OTBET OTCYICIBYET
9. Touka X, HasblBaeTcs TOUKOH paspsBa ¢yekmaE V= f(X) . ecnn ¢yHEIRA B ToTRe X))

1) ABIAeTCA HelpephIBHOH

2) ABIAETCA OTPaHHYSHHOH

3) He ABNALTCA HENIPePBIBHOH

4) BepHEIH OTBET OTCYICTBYET

5) HMeeT KOHeSHBIH IpeIet
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1

10. JTeBbIii ipeten GyHEMAR 1 = €2~ B Touke X = 2 paBeH
1) —eo
D1
3N+
4) BepHEIH OTBET OTCYICTIBYET
5)0

TecT «PYHKIHH HECKOJIBKHX epeMeHHbIX»
1. Toura M, Ha3eIBaeTCA BHyTpeHHelH Tokol MHO&ecTBA D
1) eciH y 3Tol TOUKH CyllecTBYeT OKPECTHOCTh. KOTOPasd NPHHALIEAHT D
2) eCIH y 3Tolf TOUKH He CYINeCTBYeT OKPeCTHOCTD, KOTOPad IPHHALISKHT D
3) eCIH CyIecTIBYeT OKPECTHOCTE. TOUKH KOTOpOi Kak IPHHANTekaT MHOKECTBY D. Tak H
He MPHHATTEKAT eMY
4)  ecIH OKPecTHOCTE 3TOH TOUKH He COTepKHT ToUeK MHOKSCTBA D

. Az
2. Tpemen lim —*= masemaetcs
Ar—0 Ay

1) ycmoBHBIM 3KCTpeMyMoM (QyHEIHH = = f(x, V)
2)rpazmenroy gynkuan Z = f(x. 1)
3)macTren guddeperunanon pyukmnn 2 = f(¥, V) o nepeMeHHOH x

4)aacTHol npor3BonHoil pyrknaE I = f(X. 1) Ho nepeMeHHOM X

. (x+21)t -9
3. BEIMHCIIHTE NIpenen 11111.'7ﬂ
=1sm{x+2v—3)
y—1 -
93
4. UacTHad OpOH3BOJHAA (PYHKIUHH Z = X2 —2xy+ ¥~ —x+ 2y 1o nepeMeHHOH X paBHA
Dz =2x-2y+2
2) L =2x-2y—1
3) Iy =—2x+2y+2

]

4) ;=-2x+2y-1
5. HaifTi rpatenT dymknmn = = In5x% — 17 5 tome A(L 1)

5.
Dgad=z==i +=;
) g 2]
) d 1- 5=
2ygmadz=—1 ——
) ) 4J
5. 1=
Heoradz="7 ——
4
5. 1=
Hgadz=—i +—
PR
6. ToukoH 3xcTpeMyMa GYHKIHH I = 2+ J'g — Xy + X+ ¥+ 2 gB1geTcs ToUKA
D M(EL-1)
2 M(2.-1)
3 M(L-1)
HM(L-2)
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TecT «OOBIKHOBEHHBIE JH(PepeHITHATEHBIE YPABHECHHD
3ananme 1. KakoB IopaIok Iud(epeHnHansHEoro ypasaerna 1" —4(1)? =3y =07
1) mepBEIi
2) BTOpOiH
3) TpeTHil
4) qeTBepTHId
3amamme 2. Ypasrerne 4xdy — 3ydy = 3x vy — 2xy dy smasercs ...
1) ¢ pa3TeTIIOMHMHCA IepeMeHHBIMH
2) OIHOPOIHBIM
3) THHEHHEIM IepBOTo MOpPAIKA
4) THHeHHBIM BTOPOTO HOPAIKA
1

1
3aganne 3. OOImee pemenne TH(QepeRIHATEHOMO ypaBHeHHs ) +— 1 =1+ — HMeeT BHI ...
X X

1) 1‘:£+l+C
2 x
X2 +2x+C
Y y=——r

-

x C
Hy==—+—+1
A

4) ‘1-:£+x+C
2

B

2—_1" —x =0 MOXKHO IOHH3HTE

3aganue 4. [TopAnok IHGGePSHIHATEHOTO YPaBHEHHA _1"' + 1
X +<

3aMEHOH ...

1) v'=p(x)
2) ¥'=z(y)
3) ¥'=px)
4 ¥ =z(y)

. 6x
3aganue 5. OSUHM pemenHeM uddepentmaTsHoro ypasserns 1" — 71 + 6y = 2xe"” apngercs

. 2 3
Dy=e" =y =x+ =G
: 57 25T Y
{1
22 —96‘[7_\‘2——\ C, [+Cyx+1
WD b
- \\
3) y=e + G| St ——x+ (|
57 725 )
(1 2 3
4) y=0Ce" 7051| —x ——x+C |
5 25 )
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TecT 1/ KOHTPOJISA 0CTATOTHBIX 3HAHHH

a b ¢
3aganme 1. SopMyna BEMHCISHHA ONpelelHTeNd TpeTbero mopanka |d e f| comepmar cre-
g h k
IyIoIlee NPOH3BeeHHE ...
1) bfe 2) edk 3) adf 1) aeh
1 2 3
3agamme 2. JlaHa MaTpHOa TpeThero mopsmka A=|—2 1 —3|. AmreSpanteckoe nomomnHe-
13 2
HHE 3IeMeHTa (1) PaBHO ...
1)5 n1 3y -5 4H -1
(5 2) (4 3)
3amanme 3. JJaus Matpuusr 4 :‘ 1 0 | n B=| _ 1 J Torna matpana X = A+ 2B
paBHa ...
(1 5) (9 1 (13 —4) -3 8)
) l 2) | 3)| Bl J
2 1) T4 -1 -7 -2 L5 2

X, +x,=3
3agxanne 4. PacIIHpeHHAS MATPHIA CHCTEMBL 4 — X5 + Y3 —4=0. mMeerBmx ...
—3x; +x, —x; =0,
-
3

(1 1 0]3) (1 1 0|3) 1 0 1]3)
nj-11-40 2,0 -1 10| 3|-1 1 0|-4]
-3 1 -1)0) -1 1 =10, -3 1 -10)
‘1 1 0|3
10 -1 1|4

-3 1 =10

(2 -
" |23 —xy =3
3aganse S. PelneHHeM CHCTeMbl YpPaBHEHHH ABISeTCH 4

" ABIAETCH ...
4%, +x, =-9

1) x; =L5 «x,=05 2)x =2 x,=-2 3x=-2 x=-1 4)
x=LL x,=08
3amamme 6. OG1acTs onpenenenns pysrmH 1 =In(x? —1) ...
1) (—=0.1) W (l+=) 2) (=0, 4) 3) (—oo,—1) U (1.+20) 4 (-L1D
3agaHHe 7. UHCTO ToTek paspelea GYHKIHH ¥ = ———— PaBHO ...

x(x+3)°
10 )3 3)2 41

3agmanse 8. 3agaHel BekTOpH Mi = (4:2:3) H 1 = (2:2:4) . CrandpHoe NPoH3BeIeHHEe BEeKTOPOB M-
PaBHO. ..

1) 24 224 3) -2 H17
3agaHHe 9. Ecin Touka P(—1:2:3) NpHHAIISKHT INOCKOCTH 2x — 4y +CZ -5 =0, To koa(dHIH-
eHT C paBeH. ..
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1) 2 2)3 3)5 497
3agande 10. [TpoH3BoIHAA PYHKIHH V = e’ paBHa ...

3x 3x

1
Hy'=3 e Hhy'=_e
3

3agamme 11. 3HaUeHHe NPOH3BOIHOA BTOpore mopsika GYHKUHH ) =sin 2X +4X B Touke

)y =3xe™! 2 y=e

b4
X =— PaBHO ...
4

1)4 1 3 —4 4 —1
3amaHne 12, UeMy papeH HeollpeleIeHHBIH HHTSTPal j-xs dx?
7 6
ni.ic yx’+C 3 6xt+C 4)%+C‘
12 1 1
3agamme 13. Ecmn | f(x)dx=3mn [f(x)(ix =5, To HHTerpant ‘. 2 f(x)dx pages...
0 172 0
12 2)16 3)8 4)4

3agaHne 14. [Tromats QHIYPEL. H300pakeHHOH Ha PHCYHKE, ONpeneIqeTCca HHISTPAIOM ...

e d
¥ 4 ¥=x"+1
24
I
i
L
e —
0 1 X

1 2 1 1
D [Gr+Ddx 2 [A-xDdr 3 [A-xD)dr a4 [Q-xP)dx
0 o ° °

. 1 2 -
3agagde 15, YacTHad IPOH3BOIHAL IO ¥ QYHKIIHH Z = E.ri —Xxy—=3y +11lx+7y paeHa ...

1) 2,=x’—y+1l 2)z, =xy—6p+18 3) 2 =x"-x+7 4z, =-x-6y+7

3aganme 16. JaHel QYHKIHH crpoca ¢ = H OpeInoXkeHHs s =2p +1.5:rme p - nena

ToBapa. Toroa paBHOCH/IbHAA II€HA PaBHA ...
1)3.5 2)2.25 345 1)1
Bonpochbl K 3aueTty (lcemecTp)
1. Onepauynn Hag MaTpuLLAMU, UX CBONCTBA.

2. OnpenenuTenu KBagpaTHbIX MaTPULL, CBOCTBA onpeaenMTenei.

3. MuHopbl © anre6pa|/|quK|/|e OOMONIHEeHUA 3/1IeMeHTOB onpegenuTtensa. Teopema o0
pa3noXxeHnn onpepennTend no aneMeHTaM CTPOKN (cTonbua).

4. O6bpaTHasa wMaTpuua. TeopemMa O CywecTBOBaHMM obpaTHOW MaTpuubl. ANrOpPUTM
HaxoXxAeHuns obpaTHOM MaTpULbI.

5. PaHr MaTpuLubl. 21eMeHTapHble npeobpasoBaHMs MaTpuL,.
6. CuCcTeMbl MMHENHbIX YPaBHEHNN: MaTpU4iHasa 3anmMcb U MaTPUYHOE peLleHne CUCTEM.
7. PeweHne cuctemM NMHENHLIX ypaBHEHU Mo hopmynam Kpamepa.

8. PelleHvne cuUCTEM JIMHENHLIX YpaBHeHUI MeTomoM [laycca. MccnepgoBaHue CUCTEM
JINHEMHbIX YPaBHEHNN Ha COBMECTHOCTb.

9. CucteMbl OAHOPOAHbLIX JINHENHbBIX YPAaBHEHWNA. PyHAaMEHTalbHasA CUCTEMA PeLleHNn.
10. NMoHATME N-MEepPHOro JIMHENHOIO BEKTOPHOIr0 NPOCTPaHCTBa.
11. NMoHATWE NNHENHOW 3aBUCUMOCTU/HE3ABNCUMOCTN CUCTEMbI BEKTOPOB.

12. MoHATNE paHra CUCTEMbl BEKTOPOB.
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13. TloHATUE JINHENHOro NPOCTPaHCTBa. [puMepbl NMHENHbIX MPOCTPAaHCTB. lMoHATME n -
MepHOro eBkKMAOBA NPOCTPAHCTBA.

14. ba3nc, KoopauHaTbl, pa3MepPHOCTb.
15. JInHenHble Nnpeobpa3zoBaHNA JIMHENHbIX MPOCTPAHCTB (JIMHENHbIE onepaTopbl).

16. MaTpu4Has 3anncb JIMHENHbIX onepaTopoB. [JeiCcTBMA HaL IMHENHbIMKU onepaTopamMu 1
COOTBETCTBYOLME AEACTBUSA HA UX MaTpULLaMu.

17. CobCcTBEHHbIE BEKTOPbLI U COBCTBEHHbLIE 3HAYEHMS.
18. BekTopbl (OCHOBHbIE MOHATUSA).
19. JInHenHsble onepaunmn Haa BEKTOPaMun, MX CBONCTBA.

20. lekapToBas cMcteMa KoopamHaT. HaxoxxaeHne KoopaAnHaT BeKTopa. [lesieHue oTpesKka B
JAHHOM OTHOLUEHUW.

21. CKanﬂpHoe nponseegeHmMe BeEKTOpPOB, ero CBOMCTBaA. TeopeMa 0 Bblpa>keHUU CKansapHoOro
npomn3BeneHns Yepes KoopanuHaThl BEKTOPOB. Yros Mexxay BeKTopaMu.

22. BekTopHOE Npou3sBeeHne BEKTOPOB, ero CBONCTBA. TeopeMa O Bblipa)KeHUN BEKTOPHOI 0
npoun3BefeHns Yepes KoopaAnHaTbl BEKTOPOB.

23. CMellaHHOe Tnpou3BefeHNE BEKTOPOB, €ro reoMeTpuyeckKunm CMbICST WU CBONCTBA.
Bblpa)keHne cMeLllaHHOro Npou3BefeHNs Yepes KoopAnHaTbl BEKTOPOB.

24. KoopAunHaTbl Ha MJIOCKOCTU U B MPOCTPAHCTBE: apPuHHbLIE, LeKapTOoBbl, MOJIAPHbIE,
UnavHOpuyeckune.

25. MNpsamMas Ha NJI0CKOCTU: ypaBHEHME NPSIMON, MPOXOAsLLE Yepes TOYKY NepneHanKynsspHoO
BEKTOpPY; obLiee, KAHOHUYECKOe YpaBHEHUS.

26. NpaMasn Ha NJIOCKOCTU: ypaBHEHME NPSAMON «B OTPe3Kax»; ypaBHEHMWe MPsiMoii C Yr/IoBbIM
KO3(h(PMLMEHTOM; ypaBHEHME NPSMON, NPOXOAsLLEN Yepe3 ABEe TOUKMU.

27. WccnepoBaHne obuiero ypaBHeHUS MNpsMon. B3anMHoe pacrnosiokeHue MnpsiMbiX Ha
MJOCKOCTW: Yroal MeXAy NPsSMbIMU, YCNOBUA NapannesibHOCTN N NepneHanKynapHOCTH.

28. JInHnn BTOpOro nopsgka: anaunc. BolBO4 KaHOHUYECKOro ypaBHEHUSA 31I1nca.

29. JInHnm BTOpOro nopsaka: runepbona. BoiBog KAHOHNYECKOr0 ypaBHeHUa runepbosbl.
30. JinHum BTOpOro nopsaka: napabona. BeiBog KaHOHMYECKOro ypaBHeHUS napabosbl.
31. YpaBHEHUSA MOBEPXHOCTU U JINHUN.

32. Pa3ninyHble BUAbl YPaBHEHUS MJIOCKOCTW.

33. WUccnepoBaHue obuiero ypaBHeHUs MaoCKOCTU. B3anMHoe pacrnono)xeHne njaoCcKoCTen:
Yros MeXxay naoCKOCTAMU, YC/IOBUS NapasisieNbHOCTU N NeprneHaNnKyAapHOCTN.

34. Pa3nunyHble BUAbI YpaBHEHUSA MPSIMO/ B MPOCTPAHCTBE.

35. B3auMHOe pacnosioXKeHne nABYX MPsiMbiX B MPOCTPAHCTBE: Yroa Mexay MpsiMbiMu,
yC/I0BUSA MapanfienbHOCTW U NeprneHanKy I ipHOCTMW.

36. B3anMHoe pacnosioXXeHue npsiMon 1 naoCKOCTU.
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37. NNoBepXxXHOCTN BTOPOro nopsgka.

38. MHoxecTBa (OCHOBHble noHATUA). Onepaunn Hah MHOXecTBaMu. [lekapToBoe
npou3BeaeHne MHOXECTB.

39. Yucnosas nocnefoBaTesibHOCTb. MNpeaen 4NCI0BOM NOCNeA0BaTEIbHOCTN.

40. MOHOTOHHbIe MocsiefoBaTesIbHOCTMU.

41. NoHaTne yHKuMn. Cnocobbl 3agaHna pyHKUUN. OCHOBHLIE XapaKTEPUCTUKUN PYHKLNNA.
42. MNpepen pyHKUUN B To4ke. OAHOCTOPOHHME Npefensl. MNpegen GyHKLUUK rnpu .

43. OCHOBHble TeopeMbl O Npenenax.

44, 3aMe4aTesibHble npeaensbl.

45. HenpepblBHOCTb YHKUUN B TOYKe. OCHOBHbIE TeopeMbl O HernpepbIBHbIX PYHKLUUSAX.
46. CBoncTBa hYHKLMIA, HENPEpPbIBHbIX Ha OTpe3Ke.

47. Knaccuukauma To4ek paspbiBa PYHKLNN.

48. 3apayn, npuBoAsdlMe K MNOHATUIO npoumssogHon. OnpepneneHue MNpon3BOOHON, eé
reoMeTpu4yecKuin 1 MexaHn4eCckKuin CMbIcC.

49. OcHoBHble npaBuna anddepeHunpoBaHuns. [lponsBoaHasa C/oXHON ©n obpaTHon
dyHKUMn. Tabnmua Npon3BoaHbLIX.

50. npOVI3BO)J,HbIe BbICLUNX MOpPALOKOB.

51. OnddepeHumnpoBaHne HesaBHO 3afaHHoOM PyHKLNN. OnddepeHumnposaHne
napaMeTpUyeckun 3afaHHbIX yHKLMA. Jlorapucmmnyeckoe auddepeHLnpoBaHue.

52. MoHATHe auddepeHumana QpyHKLNK, ero reomeTpuveckuin cmbica. OuddepeHumansi
BbICLLUNX MOPSALKOB.

53. OCcHOBHble TeopeMbl angdepeHUnanbHOro ucHucnieHus. NMpaswnno JlonuTtans.

54. NHTepBaslbl MOHOTOHHOCTU, aNFOPUTM UX OTbICKAHUA. IKCTPEMYM PYHKLNN.

55. Hanbonbliee n HauMeHbLUee 3HaYeHNa PYHKLMN, HENPEpPbIBHOW Ha OTpe3Ke.

56. BbinyknoCTb rpacduka pyHKUNM, To4kK neperunba.

57. AcumMnNTOTHI rpapuka PyHKUNN.

58. Obwasa cxemMa nccnenoBaHusa GYyHKLUM U NOCTPOEHNA eé rpadmka.
Bonpocskl K 3K3aMeHy (2ceMmecTp)

1. MoHsTNe HeonpeaeneHHOro HTerpasa. CBONCTBa HeonpeaeneHHoro nHTerpana. Tabnanua
OCHOBHbIX HeonpeaesneHHbIX UHTEerpasos.

2. OCHOBHble MeTObl UHTErPUPOBAHUS.
3. HTerpupoBaHme paumoHabHbIX PYHKLNNA.

4. OnpepeneHHbIn MHTerpas Kak rnpepen WHTerpasbHOM CcyMMbl. OCHOBHble CBOWCTBA
onpenesieHHOro nHTerpana.
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5. OueHkun nHterpasnos. PopmMyna cpeHero 3Ha4YeHuns.
6. IHTerpan c nepeMeHHbIM BEPXHUM Npeaesnom. ®opmyna HboTOHa - JlenbHuua.

7. 3amMeHa nepemMeHHOM n doOpMyaa WHTErpMpoBaHWS MO YacTaM B oOnpeneneHHOM
VHTerpane.

8. feoMmeTpuyeckue npuNoXXeHnsa onpenesieHHoro nHTerpana.
9. |_|pI/I6J'II/I)KeHHbIe BblHUCNEHNA onpeaesiIieEHHbIX NHTErpasos.

10. WHTerpan ¢ 6eCKOHeYHLIMU MpefenamMu MHTErpupoBaHusA. HTerpan OT pa3pbiBHOM
dhyHKLNN.

11. KoMnekcHble Yncna (0CHOBHble NoHATKA). FTeoMeTpuyeckoe n3obpakeHrne KoMMnIeKCHbIX
yucen.

12. TpuroHoMmeTpumyeckas v rokasaTesibHaa GOpPMbl 3aMUCU KOMMJIEKCHOrro Yymncna.
13. lencTBUs Hag KOMMAEKCHbIMU YNCamMun B anrebpandeckon opme.

14. lencTBUA HaL KOMMNJIEKCHLIMU YACIaMU B TPUTOHOMETpU4eCcKon opme.

15. [lencTBuUA Hag KOMMNJIEKCHLIMN YNC1aMu B NOKa3aTesibHOW hopme.

16. ®dyHKUMM [OBYX MNepeMeHHbIXx (OCHOBHble MNOHATUSA). [eomeTpuyeckoe un3obparkeHune
PYHKUUN OBYX NEePEMEHHbIX.

17. Npepen pyHKUNN OBYX NepeMeHHbIX. HenpepbIBHOCTb (PYHKLUMKW ABYX MepeMeHHbIX.
18. YacTHble Npon3BOAHbIE NEPBOro rnopsanka. YacTHole NPON3BOAHbIE BbICLUNX NMOPALKOB.

19. OunddhepeHUNpyeMOCTb M MNOMHbLIN AnddepeHumnman GyHKUMN. lNMpuMeHeHne MNOJSIHOro
anddepeHumnana K NpmbamxeHHbIM BblHUCIEHNSAM.

20. MNMpownssogHasa No HanpasfaeHuo. FpaaneHT.

21. KacaTenbHas nJioCKOCTb M HOpMaJsib K MOBEPXHOCTMU.

22. DKCTpeEMYM PYHKLNN OBYX NEePEMEHHbIX.

23. Hanbonbluee n HanMeHbLUee 3Ha4YeHNa PyHKLMN B 3aMKHYTON obnacTu.
24. SMmnupuyeckue popmysibl. MeTon HaMMeHbLLNX KBaLpaToOB.

25. AndppepeHunanbHble ypaBHeEHUS (OCHOBHbIE MOHATUSA).

26. InddhepeHunanbHble ypaBHEeHUSA C pa3aenéHHbIMU nepeMeHHbIMU. OunddepeHuymnanbHblie
YPaBHEHUS C pa3fensiowmnmMmnca nepemMeHHbIMN.

27. OgHopoaHble auddepeHUnanbHble YpaBHEHNA NMeEPBOro nopsaaka.

28. YpaBHeHMe B NONHLIX AnddepeHumanax.

29. JInHenHble ypaBHeHUA. YpaBHeHMe bepHynnn.

30. OnddepeHumnansHble ypaBHEHMWS BbICLLUNX NOPSAAKOB (OCHOBHbLIE MOHATUSA).

31. OnddepeHunanbHble YpaBHEHMs BbICWUMX MOPAAKOB, AOMyCKatlowme MOoHUXeHne
nopsigka.
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32. JlnHenHble ofHOpOAHble auddepeHunasbHble  YpaBHEHUS C  MOCTOSAHHbLIMU
KO3 puuneHTamn.

33. JlnHenHble HeodHOpPOAHble AuddgepeHUnanbHble ypaBHEHUA C  MOCTOSAHHBLIMU
KoappmuneHTamu.

34. MeTo[ BapuaLum Npon3BOJIbHbIX MOCTOSHHbIX.
7.4. MeTooMuYecKue MaTepuasbl, onpegensiowie npouenypbl oLeHUMBaHUSA 3HaHUH,

YMEHMUMN U HaBbIKOB, U ONbITa AEATEJIbBHOCTU, XapaKTepu3yloLwux 3Tanbl (pOpMUMpPOBaHUA
KOMNeTeHUunn

TpeboBaHUA K KOHTPOJIbHOM paboTe.

KoHTponbHaa paboTa npencrtasnaetr cobom oonH M3 BUAOB CaMOCTOATENIbHOM paboThl
obyyatowmxcs. Mo cyTn - 3TO U3N0XKEeHNe OTBETOB Ha onpefesieHHble TeoOpeTUYECKME BOMNPOCHI MO
y4yebHOM OMCUUMAMHE, @ TakKXe pelleHne npakTuyeckmx 3apayvy. KoHTpoJsibHble MpoBOOATCA AN
TOro, 4tobbl pas3BuUTb y 0byYaloLWKMUXCs CMOCOBHOCTM K aHanM3y HayyYHoW N y4ebHOM nuTepaTyphl,
yMmeHune o6obwaTtb, cnMcTemMaTU3NpoBaTb W OLEHMBATb MNPAKTUYECKUA W Hay4HbIA MaTepuan,
YKPenaATb HaBblKW OBNAAEHUS MOHATUAMWN ONpPeneneHHON HayKn 1 T. 4.

Mpwy oueHke KOHTPOJIBHOW NpenofaBaTeslb PYKOBOACTBYETCA CAeAYIOWUMN KPUTEPUAMU:
- paboTa 6bl1a BbINOJIHEHA aBTOPOM CaMOCTOATESIbHO;

- obyyatrowmincs nopobpan [OCTATOYHbLIA CNUCOK NUTepaTypbl, KOTOPbIA Heobxoanm Ans
OCMbIC/IEHNSA TE€Mbl KOHTPOJIbHOWM;

- aBTOp cymMmes1 COCTaBUTb JIOTNYECKN 060CHOBaHHbLIN MaH, KOTOprI‘/‘I COOTBETCTBYET
NMoCTaBJIEHHbLIM 3aa4aM n C(pOpMyﬂMDOBaHHOIZ uenn,

- ob6yyaloLMINCa NpoaHaan3npoBas MaTepuar;

-  KOHTpo/sibHass paboTa oTBe4YaeT BceM TpeboBaHMSM YETKOCTU U3JIOKEHUS WU
apryMeHTUPOBAHHOCTU, 06 BEKTMBHOCTM N JIOTMYHOCTU, FPAMOTHOCTM N KOPPEKTHOCTM;

- obyyvatowmincs cymen o6ocHoBaTb CBOIO TOYKY 3pEHUSs;

- KOHTpoJsibHasA paboTa ohopmaeHa B COOTBETCTBUU C TpeboBaHUAMY;

- aBTOP 3aWMTWI KOHTPOJIBHYIO U YCNEeLWHO OTBETUJT Ha BCE BOMPOCHI MpenogaBaTens.

KoHTposibHas paboTa, BbiNosIHEHHasA HEBpPeXXHO, HE MO CBOeMYy BapuaHTy, 6e3 cobnoneHns
npasua, NpeabsaBAseMblX K ee 0hopMIeHNIO, BO3BpaLlaeTca 6e3 npoBepku C yKasaHWeM MPUYMH,
KoTopble poBoAsTCa Ao obyyvatouwierocsa. B 3ToM cnyvyae KOHTposibHasi paboTa BbinonHseTcA

NMOBTOPHO.

BapuaHT KOHTPO/IbHOW paboTbl BblAAETCSA B COOTBETCTBUN C MOPAAKOBLIM HOMEPOM B CMUCKE
MarncTpaHTOB.

KpuTepum oueHKu 3HaHUK npun HannCaHum KOHTpOﬂbHOﬁ paﬁoTbl

OTMeTKa «OTJINYHO» BbICTaBnseTCs o0OyyalollemMycs, rOKa3aBLUEMY BCECTOPOHHMUE,
CUCTEMATU3UPOBAHHbIE, rNyboKMe 3HaHWsS BOMPOCOB KOHTPOJIbHOW PaboTbl M yMeHWe YyBEPEHHO
NMPUMEHSATb WX Ha MpPaKTUKE MNpU pelleHMN KOHKPEeTHbIX 3agay, cBoboaHoe u npaBuibHOE
060CHOBaHME NPUHATBIX PELUEeHUN.
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OTMeTKa «X0poLlo» BbICTaBAsSETCA obyyatouleMycs, eCqim oH TBeEpAO 3HAaeT MaTepuan,
rPaMOTHO M MO CYLLECTBY W3JlaraeT ero, yMeeT NMPUMeEHSATb MOoJlyYeHHble 3HAHWS Ha MpPakKTUKe, HO
lonyckaeT B OTBETE WM B PELLUEHUN 3aa4 HEKOTOPbIE HETOYHOCTMW, KOTOPbIE MOXET YCTPaHUTb C
MOMOLLbIO AOMNOJIHUTENIbHBIX BONPOCOB NpernonaBaTens.

OTmeTKa «y[OBNIETBOPUTENIBHO» BbICTaBNSIETCA obyyatoemycs, nokasasLuemy
(pparMeHTapHbI, Pa3pO3HEHHbLIA XapaKTep 3HaHW, HeQOCTATOYHO MpPaBUJIbHbIE (POPMYJIMPOBKM
6a30BbIX MOHATUIN, HapyLUEHMUS JIOTMYECKOW Moc/ienoBaTesIbHOCTM B WU3JI0XKEHUM MNPOorpamMmMHOro
MaTepuana, Ho NPy 3TOM OH BlafleeT OCHOBHbLIMU MOHATUSAMWN BbIHOCUMbIX Ha KOHTPOJIbHYO paboTy
TeM, HeobxoauMbIMU AN AafibHeNlero oby4YeHns U MOXeT MPUMEHSATb MOoJlyYeHHbIe 3HaHUA Mo
o6pasLy B CTaHOapTHON cuTyauuu,

OTMeTKa «HeyaoBNeTBOPMTE/IbHO» BbICTABASETCS o0Oy4yaloleMycsi, KOTOPbIA He 3HaeT
6o/blUE YAaCcTU OCHOBHOIO COAEP)XaHWS BbIHOCMMbIX Ha KOHTPOJIbHYIO paboTy BOMPOCOB TEM
OANCUUMANHBI, OonyckaeT rpybble owunbkyn B (DOPMYSIMPOBKAX OCHOBHbLIX MOHATUA U He yMmeeT
NCNoJSIb30BaTb MOJIyYeHHbIE 3HaHUS.

TPEGOBaHVISI K BbIMOJIHEHUIO TECTOBOIoO 3agaHuA

TecTupoBaHue ABNAeTCA OAHMM N3 OCHOBHbLIX CpefcTB POpPMasibHOrO0 KOHTPOJIA Ka4vecTBa
o6yqu|/|ﬂ. 9TO MeTod, OCHOBAHHbLIA Ha CTaHOAPTU3NPOBaHHbIX 3aAdaHUNAX, KOTOpPblIE MO3BONAOT
N3MepUTb MCUXOPU3NO0IOrNYEeCKNe N JINYHOCTHbIE XapPaKTepUCTUKKN, a TakXXe 3HaHUsA, YMeHUsa u
HaBblKW UCMbITyeMOro.

OCHOBHble NPUHLUMMbI TECTUPOBAHUSA, CrieaytoLne:

— CBfI3b C UensMum obyyeHUa - Uenn TeCTUPOBAHUS [OJ/KHbl OTBeYaTb KPUTEPUSM
COLMAIbHOW MOJIE3HOCTU U 3HAYUMOCTN, HAYYHON KOPPEKTHOCTU 1 0bLLIeCTBEHHOW NoaaepXKu;

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

— CNpaBefIMBOCTb M MIACHOCTb - OAMHAKOBO [n06po)xenaTesibHOe OTHOLUeHWEe KO BCEM
00y4aloLWMMCS, OTKPbITOCTb BCEX 3TarNoB npoLecca U3MepeHuil, CBoOeBpPeMeHHOCTb 03HAaKOMJIEHUS
00yYalLWMXca ¢ pe3ynbTaTaMn N3MEepPeHunii;

— CUCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTMPOBAHMI N CAMOMPOBEPOK Ka)Kaoro y4ebHoro
MOAYJIs, pa3fesa U Ka)K[AoW TEMbl; Ba)XHbIM aCNeKTOM OaHHOro NpuHUuna sienseTcs TpeboBaHue
penpe3eHTaTUBHOIO NpeacTaB/eHNs CoAep)KaHusa y4ebHOoro Kypca B cofepXXaHum TecTa;

- TYMaHHOCTb W 3TMYHOCTb - TECTOBble 3afaHus U Mpouenypa TeCTUPOBAHUSA LOJDKHbI
NCK/I0YaTb HaHeceHue Kakoro-nmbo Bpena obyyvalolwmmcsi, He [OoMyCcKaTb YLEMJIEHUS UxX Mo
HaLUMOHaNbHOMY, 3THUYECKOMY, MaTepuasibHOMYy, PacoBOMY, TEPPUTOPMAJSIbBHOMY, KYJbTYPHOMY W
ApYrvM Npu3Hakam;

BaXKHeNWwmnM SBAAETCA MPUHLWM, B COOTBETCTBUM C KOTOPbIM TeCTbl [OOJKHbI ObiTh
MOCTPOeHbl Mo MeToauke, obecrneymBalollenn BbiMosHEHWe TpPeboBaHWIA COOTBETCTBYIOLEro
(henepasibHOro rocyapcTeeHHOro 0b6pa3oBaTesibHOr0 CTaHAaPTa.

B TeCcTOBbIX 3afaHMNAX UCMOJIb3YIOTCH YeTblipe TUna BONpPoOCoB:

— 3akpblTas ¢opMa - siBAseTca Hambosee pacnpoCTPaHEHHOW K npeasiaraeT HEeCKOJIbKO
afibTepHATUBHbLIX OTBETOB Ha MOCTABJIEHHLI BOMpoc. Hanpumep, obyyatoemMycs 3aaeTcs BOnpoc,
TpebywWwnin anbTEepHaTMBHOrO OTBETa «Aa» WIN <«HEeT», «SABJISETCA» WIN <«He SBAAeTCs»,
«OTHOCUTCS» UM «He OTHOCUTCA» W T.n. TecToBoe 3afaHue, coaeprkalllee BOMPOC B 3aKPbITON
¢opmMe, BkJto4aeT B cebs OAWH WAM HECKONbKO MpPaBUJIbHbIX OTBETOB W WHOrAa Ha3blBaeTCs
BbIOOPOYHLIM 3aaHMeM. 3aKpbiTas (opMa BOMPOCOB WUCMOJSIb3YyeTCs TakXe B TecTax-3afjadvax C
BbIOOPOYHLIMU OTBETAaMU. B TECTOBOM 3a4aHNN B 3TOM Clyvae ChopMyIMPOBaHbI YCIOBME 3aa4m U
BCe HeobxoAMMble WCXOAHble [aHHble, a B OTBeTax MpeAcTaB/ieHbl HECKO/IbKO BapMaHTOB
pe3yfibTaTa pelleHns B YNCIoBOM unm bykseHHOM Buae. O6y4atoWNNCs AOSHKEH PeLnTb 3adady u
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rnokasaTb, Kakon u3 npeancTtaB/ieHHbIX OTBETOB OH Mosy4un.

— OTKpbITas opMa - BOMPOC B OTKPbLITOM ¢opme npeacTaBnsieT coboi yTBepKaeHue,
KOTopoe HeobxoAMMo AOMOJIHUTL. [JaHHas popMa MoXKeT bbITb NpeacTaB/ieHa B TECTOBOM 3a4aHuu,
HanpuMmep, B BUOE C/IOBECHOIr0 TeKCTa, QopMyJbl (ypaBHEHUS), rpaduka, B KOTOPbLIX MPOMyLleHbl
CYLLLECTBEHHbIE COCTaBJISAOLINE - YACcTW CfoBa UM OyKBbl, YCJIOBHble 0003HAYEHUS, AUHUN WUIN
n300pa>keHns 3/1EeMEeHTOB CxXeMbl U rpaduka. ObydvawWMncs [OJSHKEH Mo MNaMsaATM BCTaBUTb
COOTBETCTBYIOLLME 3/IEMEHTHI B YKa3aHHbIE MecTa («MponyCcKu»).

— yCTaHOBJIeHe COOTBETCTBUA - B JaHHOM C/ly4ae 06yqarou.|,eMyc9| npeanaratoT ABa Crincka,
MexXxny afieMeHTaMn KOTOopbIX ciegyeT YCTaHOBUTb COOTBETCTBUE,

— yCTaHOBJIEHWE MOC/efOoBaTENbHOCTN - npeanonaraeT HeobXxoAUMMOCTb YCTaHOBUTb
NpPaBUIbHYIO NOC/IEA0BaTE/IbHOCTL NpeaslaraeMoro Cnucka coB nan gpas.

KpuTepumn oueHKHU 3HaHMW NpU NPOBeeHUn TeCTUPOBaHUSA

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

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

OTmMeTKa «yOOBNETBOPUTENIbHO» BbICTaBNIAETCA MNP yCJZIOBUW NPaBUJIbHOIo OTBETa HE MeHee
50%;

OTMeTKa «Hey10BJIeTBOPUTENbHO» BbICTAaBAAETCA NPU YCI0OBUX NPaBUILHOIO OTBETA MeHee
yeM Ha 50 % TecToBbIX 3a4aHUN.

Pe3synbTaTbl TEKYLIEro KOHTPOJS WCMNOMbL3YIOTCA MNpU  MNPOBEAEHUN MPOMEXYTOUYHOM
aTTecTtayuu.

KpuTepumu oueHKHU 3HaHUHW Ha 3a4yeTe

3a4eT - hopMa NPOBEPKN 3HAHWUNA, YMEHWI N HaBbIKOB, NMpuobpeTeHHbIXx obyYaloWnMncs B
npouecce yceoeHuUs y4ebHoro MaTepmana JIeKUMOHHbIX U MPAaKTUYECKUX 3aHATUIA NO AUCLIUMINHE.

3a4eT MOXEeT MpoBOAUTLCA B (popMe YCTHOro onpoca no 6unetam (Bornpocam) wunm 6es
61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKK, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BrMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeOopPeTU4eCKUX
BOMPOCOB, AaBaTb 3aZla4yyM Mo NporpaMmMe AaHHOro Kypca.

JK3aMeHaTop MOXeT MpoCTaBuUTb 3a4eT be3 onpoca mnnn cobecenoBaHug TeM 6aKanaBpaM,
KOTOpPblIE€ aKTUBHO Y4aCTBOBaJIN B NMPaKTUHECKUX 3aHATUAX.

KpuTepumn oueHKu 3HaHUK npu nposengeHum 3aydeTa.

«3a4YTeHOo» - BLICTABASAETCA MPU YCNOBUW, €C/IN CTYAEHT MNoKa3blBaeT XOpoluMe 3HaHuA
n3y4yeHHoro y4yebHoOro maTepuana; CaMOCTOSITE/IbHO, JIOTMYHO TMOC/iefoBaTesIbHO W3NaraetT wu
NHTepnpeTupyeT MaTepuasbl y4ebHOro Kypca; MOJSIHOCTbIO PAacKpPbIBAET CMbICA MpensaraemMoro
BOMpOCA; BNafgeeT OCHOBHbIMM TEPMUHAMM U MOHATUAMM N3YHEHHOrO KypCa; NMoKa3biBAaeT yMeHue
nepenoXnTb TEOPETMYECKME 3HAaHUA Ha NpeanosiaraeMbliii NPaKTUYECKUIA OnbIT.

«He 3a4TeHO» - BLICTABAAETCSA MPU HaJIMYUM CEPbE3HBIX YMYLLEHWI B NPOLIECCE N3JIOKEHUS
y4yebHOro maTepuana; B ciyvyae OTCYTCTBUS 3HAHM OCHOBHbIX MOHSATUN 1 onpeaeneHnin kypca uam
NPUCYTCTBUN BONLLLIONO KOJMYECTBa OLUMOGOK NpX MHTEPNPETALIUMA OCHOBHbLIX ONMpenesieHnin; ecnu
CTYNEeHT NoKa3bliBaeT 3Ha4yuTeslbHble 3aTPYyAHEHUA MNpPX OTBETE Ha MNpPEnJIOXKEHHble OCHOBHLIE U
DOMOJIHUTESIbHbIE BOMPOCHI; NPW YCJIOBMN OTCYTCTBUM OTBETA HA OCHOBHOW N AOMOSIHUTESNbHLIN
BOMPOCHI.
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KpuTepumn oueHKHU 3HAaHMHW Ha 3K3aMeHe

DK3aMeH MOXXeT MPoBOAUTLCS B popMe YCTHOro ornpoca no bunertam (Bonpocam) uam 6e3
61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKM, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakxXe, MOMMMO TeopeTU4ecKunx
BOMPOCOB, AaBaTb 3aZayM Mo NporpaMmMe AaHHOMO Kypca.

JK3aMeHalUWoHHble 6uneTbl (BOMPOChI) YTBep)XXAAlTCA Ha 3acefjaHunm Kadenpbl Wu
noaonucbIBalOTCS 3aBedylolWunM Kadenpon. B bunete n[o/mkKHO coaepxaTbCs He Oonee Tpex
BOMpPoCcoB. KOMMNNeKT 3K3aMeHaLMOHHbIX BMNeToB Mo AUCUMNNHE O0JKEeH codep)kaTb 25—30
6uneTos.

DK3aMeHaTop MOXeT NPOCTaBUTb 3K3aMeH 6e3 onpoca nan cobeceqoBaHNs TeM CTyaeHTaM
KOTOpPble aKTUBHO Y4aCTBOBaJIN B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OT/IMYHO» - CTyAEeHT r1yboko M NPOYHO YCBOWJI BECb MPOrpaMMHbIA MaTepuan,
ncyepnoiBatolle, MocaenoBaTeNlbHO, FPAaMOTHO W JIOTMYECKU CTPOMHO ero usnaraeT, TeCHO
yBSI3bIBA€T TEOPUIO C MPaKTUKoW. CTydeHT He 3aTPYAHAeTCsa C OTBETOM MpU BUAOU3MEHEHUN
3afaHus, cBoboaHO cnpaBnsieTcs C 3ajav4amu, 3a4aHUAMN U APYrUMN BUAAMUN NPUMEHEHNS 3HAHWUA,
NnpaBuJibHO 060CHOBLIBAET NPUHATLIE peLleHns, BlageeT Pa3HOCTOPOHHUMN HAaBbIKaMK 1 MpueMamu
BbIMNOJIHEHUA NPaKTU4Yecknx paboT, obHapy)XMBAET YMEHNEe CaMoCcToATeIbHO 0606LIaTbk N u3naraTbh
MaTepuas, He gonyckas oLnboK.

OTMeTKa «XO0poLlo» - CTYAEHT TBEePAO 3HAeT MNPOrpaMMHbIA MaTepuasn, rpamoTHO U Mo
CYLLECTBY M3NlaraeT ero, He AOMYCKaeT CyLLEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXET
NPaBUJIbHO MPUMEHATb TEOPETUYECKUE MOJIOXKEHUA U BlafeeT HeobXOoAUMbIMM HaBbIKaMu Mpu
BbIMOJIHEHUN MPaKTUYECKUX 3adaHUNA.

OTMeTKa «y[0BNeTBOPUTENbHO» - CTYAEHT YCBOWJI TOJIbKO OCHOBHOW MaTepuaJl, HO He 3HaeT
OTAENbHbIX fAeTaNleil, [OMyCKaeT HEeTOYHOCTW, HeAOCTaTOYHO MpaBuiibHble (OPMYJSINPOBKM,
HapyllaeT roc/iefoBaTe/IbHOCTb B W3JI0KEHUM MNPOrpaMMHOr0 MaTepuana W UCMbITbiBaeT
3aTPYyOHEHUS B BbIMOJIHEHUN NMPAKTUYECKUX 3afaHNN.

OTMeTKa «Hey[0BeTBOPUTENIbHO» = CTYAEHT He 3HaeT 3Ha4YUTEesSIbHOM YacTu NPOrpaMMHOro
MaTepuana, AOMyCKaeT CyllecTBEeHHble oOwWnbkn, ¢ OGonblwMMK 3aTPYAHEHUAMU BbIMOJHSAET
npakTunyeckne paboThbl.

KpuTepumn oCBOeHUA OHJIaWH Kypca

MpumeHseTca 100-6anbHas cucTeMa OLEHNBAHUS

Onana3oHbl LWKaJsbl OLeHUBaHUSA OueHka nponunceto

(100-6anbHas WwkKana)

90-100 OTAnyHO

75-89 Xopowlo

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

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

Kypc Bbicllen maTeMaTuku, T.1 : yyebHuk / M.K.
BepnaHokos, O.M1. Wessikosa, C.K. Kyvxesa,T.U. léMunHa [n
ap.1; noa pea. M.K. begaHokosa. - 3-e n3g, ucnp. n gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 396 c. - TekcT :
3NeKTPOHHBIN. - DBC JlaHb. - URL:
https://e.lanbook.com/book/460592. - Pexxum gocTtyna: no
noanucke. - Lan. - ISBN 978-5-507-50291-2

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

Kypc Bbiclien maTemaTukm, T. 2 : y4yebHuk / M.K.
BepaHokos, O.M. LLeBsakoBa, C.K. Kymxesa, T.U. émunHa [n
ap.]l; noa pen. M.K. bepaHokoBa. - 3-e n3g, ucnp. u gon. -
CaHkT-MeTepbypr : JlaHb, 2025. - 360 c. - TekcT :
3NEeKTPOHHbIN. - 3BC JlaHb. - URL:
https://e.lanbook.com/book/482921. - Pexxum gocTtyna: no
noanucke. - Lan. - ISBN 978-5-507-51698-8

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

8.2. lononHuTesNibHaA nutepaTtypa

HasBaHue

CcblsIKa

LLinnayes, B. C. Bbicliasi MaTemMaTuKa : y4ebHuk / B. C.
LLinnayes. — MockBa : UHDPA-M, 2024. — 479 c. — (Bbicwwee
obpa3zoBaHue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085943

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

LLUnnayes, B. C. 3aga4yHuK No BbICLLIEN MaTeEMaTUKe : y4yebHoe
nocobue / B. C. WunayeB. — 10-e n3pa., ctep. — MockBa :
NH®PA-M, 2024. — 304 c. — (Bbicluee obpasoBaHue). - ISBN
978-5-16-010071-5. - TekCT : 3n1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2124772 (

https://znanium.ru/catalog/document?id=438196

51(07) b 38 bepaHokoB, M.K. (Mankonckuia
rocynapCTBEHHbIA TEXHONOMNYECKNIA YHUBEPCUTET).
MaTemaTuKa : MeToAn4yeckne yKasaHnsa n KOHTPOJibHbIe
3aflaHnAa ans cTyAeHToB-3a04HUKOB / M.K. begaHokos, IM.B.
LLlambanesa, O.I. LLeBskoa ; PrbOY BMNO Mawkon. roc.
TexHOoJ1. YH-T, Ka. BbICLL. MaTeMaTUKU U CUCTEM. aHam3a. -
Mankon : KyyepeHko B.O., 2014. - 120 c. - bubnuorp.: c.
118-119 (22 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100024867

517(07) M 34 MaTeMaTM4eCKUN aHaNn3 : MeToanyeckme
pekoMeHAaLnmn no n3y4eHuno oHNanH-kypca / M-Bo Hayku n
BbICL. 06pa3oBaHna PO, DrB0OY BO MI'TY, UHxeHep. dak.,
Kad. MaTemMaTuKn, GU3MKN NN CUCTEM. aHan3a ;
coctasutenu: emuHa T.U., LWesakosa O.I1., Yysko E.b. -
Mankon : KyyepeHko B.O., 2023. - 58 c.

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

517(07) 1 59 JinHenHasa anrebpa n aHannTn4eckas
reoMeTpusa: MeToanyeckme pekomeHgaumm no n3y4eHuto
OHNanH-Kypca / M-Bo Haykun u Bbicl. obpasoBaHusa PO,
Oreoy BO MI'TY, UHxeHep. dak., Kadh. MaTemMaTumky,
PU3NKK UM CUCTEM. aHanmn3a; coctasuTenu: begaHokos M.K.,
OemunHa T.U., KysbMmeHko H.A., LLessikosa O.I1., XakoHOBa
.M. - Mankon: Ky4depeHko B.O., 2023. - 64 c.

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

512.64(07) b 38 bepaHokos, M.K. (Mankonckumn
roCcyAapCTBEHHbIN TEXHOIOMMYECKNA YHUBEPCUTET)
NnHenHasa anrebpa n aHaNUTNYECKasa reoMeTpusa: OHJIaNH-
Kypc: canT / bepaHokoB M.K., XakoHoBa .M., Ky3bMeHKO
H.A. - Mankon, 2020. - 36 yacos. - URL:
https://Ims.mkgtu.ru/enrol/index.php?id=7184

https://Ims.mkgtu.ru/enrol/index.php?id=7184

517(07) A 30 OemuHa, T.U. (Mankonckuim rocyfapCcTBEHHbIN
TEXHOJIOrNYEeCKnUn yHMBepCcuTeT). MaTemMaTUYeCcKuin aHanms:
OoHNanH-kypc: cant / OemnHa T.U., LLesakosa O.11., Yysko
E.B. - Mankon, 2020. - 36 yacos. - URL:
https://Ims.mkgtu.ru/enrol/index.php?id=7185

https://Ims.mkgtu.ru/enrol/index.php?id=7185
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8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKALMOHHbIE pecypcbl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 3eKTPOHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
nsgatenbckuin ueHTp UHdppa-M". - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtesnen. - TekcT:
3NEKTPOHHbIN. ®PoHA DBC hopMmpyeTCsa C y4eTOM BCeX U3MEHeHNI obpa3oBaTesibHbIX CTAaHAAPTOB U
BKJIt0OYaEeT y4ebHuku, yyebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTaunm,
SHUMKIONEeAnn, CQI0BaApPU U CNPaBOYHUKW, 3aKOHO4AaTeIbHO-HOPMAaTUBHbIE JOKYMEHTHI,
cneuymanbHble nepuognyeckne n3fgaHnua n u3gaHus, BolnyCcKkaemsle n3gatesibCTBamMmu By30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas KONNEeKUUSA : 3NIEKTPOHHO-bnbnmnortedyHas cucrtema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
nosib3oBaTesien. - TeKCT 3/IEKTPOHHbLIN. ABNAETCHA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
9NEKTPOHHbIM PecypcoM Ans BbICLUUX N CPeAHUX CneunanbHbiX y4ebHbiX 3aBeaeHnn, Hay4yHo-
nccnefoBaTeNbCKUX MHCTUTYTOB, Ny6nnyHbIX 6ubnnoTtek, npnobpeTatowmx KOpnopaTUBHLIA AOCTYN
Ons ceomx obyyvatowmxcs, npenogasatenen n T.4. 3bC BkaoYaeT y4ebHyo 1 Hay4yHY0 nutepaTypy
Mo HanpaBJIeHNSAM NOAMOTOBKU BbICLLEr0 1 CpeaHero npogeccnoHanbHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html eLIBRARY.RU. : Hay4Hasa anekTpoHHasa 6bubnmnoTeka : canT. -
Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: ans 3aperncrpup.
rnonb3oBaTenien. - TEeKCT: 31eKTPOHHbIN. MNnatdopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no
nHnumnaTuee Poccuiickoro poHaa pyHAaMeHTalbHbIX UCCIeA0BaHWA Ana obecneyeHns poCCUNCKUM
YY€HbIM 3/1IEKTPOHHOIr0 A0CTYyNa K BeayLWmM MHOCTPaHHbIM Hay4HbIM nsgaHuam. C 2005 roga
eLIBRARY.RU Ha4ana paboTy C pyccKOA3bI4HbIMU NyBAMKALMAMN N HblHE ABASETCA BeayLen
9NEeKTPOHHON BBANOTEKON HAaYyHYHON NMEPUOLNKIM Ha PYCCKOM fA3bIKE B MUpe.
https://elibrary.ru/defaultx.asp - OHnanH Kypc «MaTeMaTN4eCKNN aHanu3»: Pexxnm goctyna:
https://Ims.mkgtu.ru/enrol/index.php?id=7185 - OHnanH Kypc «JInHenHasa anrebpa n aHanuTU4ecKas
reomeTpusa»: Pexxum poctyna: https://Ims.mkgtu.ru/enrol/index.php?id=7184
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

CoBepLUEeHCTBOBaHNE METOA0B YMNpPaBieHWs U NIAaHUPOBAHNSA X03SACTBEHHOW AEATENbHOCTU B 3HAYUTENIbHON Mepe CBSA3aHO C MPpUMEHEeHNEM
B HayKe M NpakTuMKe MaTeMaTU4YeCKNX MeTo0B NCC/IeN0BaHUS.

Lesnb Kypca MareMatunkn B CcuUCTemMe oArotoBKM 3KOHOMWCTa - OCBOEeHWne Heobxo4AMMOro MaTemMaTUYeCcKoro arnnapaTta, nomMmorakvowero
aHaIM3npoBaTb, MOAENTNPOBATb N pellaTb NPpUKJiagHbleé SKOHOMNYECKME 3aaa4n, UCMNOoNb3yda B CslyHae HeobxogumocTn IBM.

3anauun N3ydeHna martemMaTunkm Kak (pyHﬂaMeHTaﬂbHOﬁ ANCcUNrJinHbl COCTOAT B Pa3BUTUN NOTrNMH4ECKOro n aJiropuTMmn4eCckKoro MbllunieHnd, B
Bblpa6OTKe yMeHna MoaesinpoBaTb peaJibHbleé 3KOHOMUYeCKme rnpoueccbl, B OCBOEHUN MpmemMoB wuMcciegoBaHnda W peweHnda MaTeMaTundeCku
¢hopManm3oBaHHbIX 3a4a4, B OBlaie€HUN OCHOBHbLIMN MeTo4aMu MaTeMaTUKN.

Lenbto nekumyi SBNSETCA WU3JI0XKEHMne TeopeTnyeCcKoro Matepuasia U UalOCTpauna ero npumMepamMm U 3agadvdaMn;, UCTOPUN NOoABIIEHUNA
Hanbosiee Ba)kHbIX MOHATUN U pe3ynbTaToB. OCHOBHbLIM TEOpPEeTUYECKNM pe3sysbTaTaM O0JIKHbl COMYyTCTBOBaTb MOSCHEHUSA 06 unx MPUNOXKEHNAX K
Apyrmm pasagesiaM MmaTeMaTuKm n K counasZibHO-aKOHOMUYEeCKNM HayKaM.

Llenbto npakTUYEeCKUX 3aHSATUN SIBNSIETCSA 3aKpernyieHne TeopeTMYeckoro MaTepuana JiekKUnin 1 BbipaboTKa yMeHus pelaTb npuMepbl U
3aZla4um Os1a nocaenyowero npuMeHeHnss MaTeMaTUYeCKUX METOA0B B SIKOHOMUYECKUX, TEXHUYECKMX U COLMaNIbHbIX MPUIOXKEHUSIX.

3agayn nayveHns aNCUNInNHbI COCTOAT B peanmsaunm TpeboBaHni, yctaHoBaeHHbIXx B PFOC BO noarotoske 6akasnaBpoB Mo HanpaBJiIEHUIO
«/IHHOBATUKa».

B xo4e n3yvyeHus OUCLUMANHBLI CTaBATCA 3a4a4M Hay4YnTb 0OyYaloLInXCs:

- UCMO0JIb30BaTb B CBOEW NMPAKTUYECKOW AEATENbHOCTN MaTeEMaTMYeCKMe MeToAbl U MOAENN;

- OpueHTUpoBaTbCa B Bblbope Hanbosiee MNOAXOASLLEr0 MAaTEMATUYECKOro WHCTPYMEHTApMs MpU pelleHMn CTOoSAWUX nepen HUMU
ynpaBneH4Yeckux 3agad. Ciloga OTHOCUTCS, B MEpBY o4yepellb, M3yyYeHne MeTodoB cbopa M 06paboTKM CTAaTUCTUYHECKON MHMOPMALUK, a TakxXe
OLIEHKA COCTOSIHUS U MepPCneKTVBbI Pa3BUTUSA COLMANbHbIX U SKOHOMUYECKNX NPOLLECCOB.

3anaveri MaTeMaTMKy ABNAETCA 0bydYeHne CTYAEeHTOB NPMMEHEHUIO Pa3/inYHbIX CMOCcoboB MCMOb30BaHMSA NOJTYYEHHON MHopMaLIUK - OT

MPOCTOro 2N0rm4eckKoro aHasin3a 0o COCTaBJiIeHNA C/NIOXKHbIX MaTeMaTNYECKNX Moaenenm u pa3pa60TK|/| MaTeMaTUn4eCKOoro anmnapatTta X
nccnenoBaHnA.

MeTopaunuyeckue YKa3aHuA Mo NoArotToBkKke K NnPpakTu4eCKMM 3aHATUAM
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Paspen

PaCCManMBaeMbIPeKOMEHAyeM

BOMPOCHI

A nuTepaTtypa

nnoBblie

agayiu

OHNaH Kypc

1 cemecTp

NInHeHasn
anrebpa

JencTeuma Hapg
MaTpuLaMun:
NMMHENHbIe
onepauuu,
YMHO)XXeHune.
Bbl4ncneHue
onpepnenuTenen.

[1], cTp. 11-35

[1], cTp.
81-89

https://Ims.mkgtu.ru/enrol/index.php?i
d=7184

NInHeHasn
anrebpa

BbluncneHue

obpaTHOM MaTpuULbl,
BblyncneHve paHra
MaTpuubl e
nmomoLlblo  MeToAa
OKaNMAAOLWNX

MWHOPOB. PelueHwue
CUCTEM  JINHEWNHbIX|
lYpaBHEHMN C
nomoLbo  popmyn
Kpamepa. PewweHune
CUCTEM  JIMHENHbIX
YpaBHeHMI
MaTPUYHbIM
cnocoboM.

[1], cTp. 35-56,
57-66

(1],
cTp.89-91

https://Ims.mkgtu.ru/enrol/index.php?i
d=7184

NinHenHasn
anrebpa

MccnepoBaHue
CUCTEMbI JINHENHbIX
lypaBHeHnn obLiero
BUOa Ha
COBMECTHOCTb 1
pelueHne
COBMECTHbIX CUCTEM
obLiero Bnaa.
HaxoxaeHue
byHAaMeHTanbHOn
CCTEMbI peLLeHnn
ooHOpPOOHON
CUCTEMBI.

1], cTp. 66-80

(1],
CcTp.91-97

https://Ims.mkgtu.ru/enrol/index.php?i
d=7184

BekTopHas
anrebpa

VInHenHble
onepaumn Hapg

[1], cTp. 76-91

[1], cTp.1
19-127

https://Ims.mkgtu.ru/enrol/index.php?i
d=7184
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BeKTOpaMu.
Pa3noxeHwne
BEKTOpOB Mo
6a3ncy. JinHenHble
ornepaunn Hag
BeKTOpamu,
3alaHHbLIMU
KoopAnHaTamu.

BekTopHas
anrebpa

CkansipHoe
npovnsseneHve
BEKTOPOB,
MPUIoXKEeHNs:
paboTa cunbl, yron
MeXXAy BEKTOpaMu.
BekTopHOE
npovnsseneHne
BEKTOPOB,
MPUIoXKEeHNs:
naowanb
napannenorpamMmma,
MOMEHT CUJIbI.
CMellaHHoe
nponsseneHne
BEKTOPOB,
MPUNOXXEeHNS:
obbem
napannenenvnena.

[1], cTp. 98-135

[1], cTp.1
56-160

https://Ims.mkgtu.ru/enrol/index.php?i
d=7184

BNnemMeHThbl
@QHaNnTU4Yeckomn
reomMeTpun

YpaBHeHne NnpaMon:
C Yyr/10BbIM

KO3 pULMEHTOM,
obLLiee, B 0OTpe3Kax.
Yron mexay ABymsa
NPsMbIMK, YCJI0BUSA
napannenbHOCTU n
nepneHanKynspHoc
wl

KpuBble BTOporo
nopsiaka

[1], cTp.
165-203

[1], cTp.2
33-238

https://Ims.mkgtu.ru/enrol/index.php?i
d=7184

PneMeHThbl
@QHaNNTUYeckKon
reomeTpun

MnockocTb: obuwiee
lypaBHeHue,
MoHATKE
HOpMasibHOro
BeKTOpa. Yron

Mexay

[1], cTp.204-214

[1], cTp.2
39-244

https://Ims.mkgtu.ru/enrol/index.php?i
d=7184
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MaoCKOCTAMMN,
lycnosus
napannenbHOCTU K
nepneHanKynspHoC
T OBYX
MJIOCKOCTEN.

BNemMeHThbl
@QHaNUTU4YeckKon
reomeTpumn

Mpamas B
NpocTpaHCcTBe:
MoHATHE
HanpasasawoLLero
BekTOpa,
KaHOHMYeckKoe
lYpaBHeHne NpsmMon,
obLee ypaBHeHMe,
napameTpuyeckoe
lYpaBHeHwMe.
B3aumMHoe
pacrnonoXeHue
ABYX NPSAMbIX B
npocTpaHcTBe. Yron
MeXXay NpAMbIMUA.
B3anmMHoe
pacnonoXeHue
npsiMon n
naockocTun. Yron
Mexay NpsaMon n
MJOCKOCTbIO.

[1], cTp.214-221

[1], cTp.2
38-239

https://Ims.mkgtu.ru/enrol/index.php?i
d=7184

BeeneHune B
MaTeMaTU4YecKnin
@Hann3

Onepauunn Hag
MHO>XecTBaMu.
lekapToBoe
npovsseneHne
BEKTOpPOB.

[1], cTp.245-250

10

BeeneHne B
MaTeEMATUYECKNN
@Hann3

Yucnoeas nocnenos
aTeNbHOCTb.
Mpenen Yncnoson n
oC/lefoBaTesNIbHOCT
n.

[1], cTp.263-272

[1], cTp.3
18-320

https://Ims.mkgtu.ru/enrol/index.php?i

d=7185

11

BesepneHune B
MaTeMaTU4YeCcCKnn
@Hann3

Mpenen dyHKUNN.
3ameyaTesbHble
npenensb.
PackpbiTne Heonpe
\jeJIeHHOCTEeN.

[1], cTp.284-310

[1], cTp.3
21-325

https://Ims.mkgtu.ru/enrol/index.php?i

d=7185
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12 BseneHve B HenpepbIBHOCTb [1], cTp.311-317[[1], cTp.3 |https://Ims.mkgtu.ru/enrol/index.php?i
MaTeMaTUYeCKNN ([PyHKLMN B TOYKE. 26-329 (d=7185
@Hann3 Knaccugukaums
TOYeK pa3pbiBa
DYHKL N
13 N cdepeHumnanbH|OcHoBHbIE NpaBuna [1], cTtp.330-346([ 1], cTtp.3 |https://Ims.mkgtu.ru/enrol/index.php?i
oe ucyncneHuve nddepeHumposaH 81-385 [d=7185
byHKUM ogHOM  [nA. MponsBogHas
nepeMeHHon C/TOXKHOW ©
o6bpaTHOM hyHKLWIA.
14 OnchdepeHumansH [loHaTue [1], cTp.347-353 https://Ims.mkgtu.ru/enrol/index.php?i
oe ncHucneHune nngpdepeHunana d=7185
bYHKLUMA OOHOW  [byHKUMK, ero
nepemMeHHown reoMeTpuYecKkun
CMbICJT.
MpumeHeHne
nnddepeHumana B
NpnBAMXKEHHbIX
BbIYNCIEHNSAX.
15 N cdepeHumnansH [Mpasuno Jlonutansa.[1], ctp.353-357(1], cTtp.3 |https://Ims.mkgtu.ru/enrol/index.php?i
oe ucyncneHve PackpbiTue Heonpe 85-386 [d=7185
PYHKUMIA OQHOM  |eneHHOoCTen
nepeMeHHon
16 AndpdepeHunansH HTepBabl [1], cTp.360-371[[1], cTp.3 |https://Ims.mkgtu.ru/enrol/index.php?i
0e ncyucieHne MOHOTOHHOCTMU, 86-388 |d=7185
(bYyHKLMA OQHOW  [anropuTm mnx
nepeMeHHon OTbICKaHUSA.
DKCTpPEMyM
DYHKL MW
Haunbonbluee n
HanMeHblUuee
3Ha4YeHUs pyHKUNK,
HenpepbIBHON Ha
OTpeske.
BbINyKN0CTb
rparka pyHKUUN,
TO4KUN nepernba
17 OnchdepeHumanbH ACMMITOThI [1], cTp.372-378[[1], cTp.3 |https://Ims.mkgtu.ru/enrol/index.php?i
oe ncHucneHune rpaduka yHKLMN. 88-389 d=7185

DYHKLMN ogHOMN

nepemMeHHown

O6wan cxema

mccnegoBaHuaA
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PYHKLMN 1
MOCTpPOeHMnA eé
rpacuka.

2 cemecTp

NHTerpanbHoe
ncyncneHne

HeonpeneneHHbI
MHTerpan.
OCHOBHbIE METOAbI
MHTErpupoBaHuS.

(2], cTp.9-34

(2],
CcTp.79-87

https://Ims.mkgtu.ru/enrol/index.php?i

d=7185

NHTerpanbHoe
ncyncneHne

OnpepneneHHbIN
MHTerpan. dopmyna
HblOTOHa-
NenbHuua. 3ameHa
nepeMeHHom n
chopmyna
MHTEerpupoBaHns Nno
HacTaMm B
onpeneseHHOM
MHTerpane.

[2], cTp.37-51

(2],
cTp.87-91

https://Ims.mkgtu.ru/enrol/index.php?i

d=7185

NHTerpanbHoe
ncyncneHne

reomeTpuyeckne
MPUNOXKEHNA
onpeneneHHoOro
MHTErpana.

(2], cTp.52-70

(2],
CTp.91-93

https://Ims.mkgtu.ru/enrol/index.php?i

d=7185

NHTerpanbHoe
ncyncneHne

MNHTerpan c
6eCKOHEeYHbIMYN
npepenamu
MHTErpupoBaHunS.
NHTerpan oT
pa3pbIBHOW
DYHKL M.

(2], cTp.71-78

(2],
CTp.93-95

https://Ims.mkgtu.ru/enrol/index.php?i

d=7185

DYyHKLNN
HECKONbKNX
mepemMeHHbIX

OYHKLUN OBYX
nepemMeHHbIX
(oCcHOBHbIE
NOHATNS).
feomeTpunyeckoe
n3obpaxeHne
(DYHKLMN OBYX
nepeMeHHbIX.

[2], cTp.9-11

https://Ims.mkgtu.ru/enrol/index.php?i

d=7185
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6,7 DYyHKUNN Mpenen dyHkumm  [2], cTp.96-102 https://Ims.mkgtu.ru/enrol/index.php?i
HECKOJIbKUX \ABYX NepeMeHHbIX. d=7185
nepeMeHHbIX
8 DYHKLMN HenpepbIBHOCTL [2], cTp.102-105 https://Ims.mkgtu.ru/enrol/index.php?i
HECKOJIbKUX DYHKLMN OBYX d=7185
NnepeMeHHbIX nepemMeHHbIX.
9 KoMnnekcHble Onepauun Hanaf1], [1], https://Ims.mkgtu.ru/enrol/index.php?i
ymucna KOMMJIEKCHbIMI cTp.251-253, cTp.318 [d=7184
Hmucnamm B256-259
anrebpanyeckon
chopme.
10 KomnnekcHble Onepauunn Hagf1ll, cTp.259-263([1], https://Ims.mkgtu.ru/enrol/index.php?i
4ncna KOMMJIEKCHbLIMU cTp.318 |d=7184
HMucnaMmm B TPUIOHO
MeTpunyeckom "
NnokasaTenbHOn
chopmax.
11 KomMniekcHble PelieHve (1], cTp.197-198(1], https://Ims.mkgtu.ru/enrol/index.php?i
Hucna YPaBHEHWIA. cTp.318 [d=7184
12 OnchdepeHumanbH HacTHble (2], cTp. [2], cTp.1 |https://Ims.mkgtu.ru/enrol/index.php?i
oe ncHucneHne Nnpon3BoHble 106-121 34-135 d=7185
byHKLMN nepBoOro nopsifaka.
HECKONbKNX HacTHble
NnepeMeHHbIX Nnpon3BoAHbIE
BbICLLIMX MOPAAKOB.
MonHbIN
nnddepeHumnan
DYHKLMN.
MpumeHeHne
MosHOro
\nnddepeHumnana K
NPNBAMIKEHHBIM
BbIYUCSIEHNSIM.
MpovsBoAHas no
HarnpasJieHuto.
pagneHT.
13 OnddhepeHumnansH [KacaTtenbHas [2], cTp.122-133[2], cTp.1 |https://Ims.mkgtu.ru/enrol/index.php?i
0e ncyucieHne MJOCKOCTb 1 35-137 |d=7185
byHKLMN HOpMaJib K
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HECKONbKNX MOBEPXHOCTN.
nepeMeHHbIX DKCTPEMYM
DYHKLMN OBYX
nepemMeHHbIX.
Haunbonbluee n
HavMeHbluee
3Ha4YeHUs PyHKUNK
B 3aMKHYTON
ob6nacTtu.

14 InchdepeHumanbH PMnvpnyeckme [4], cTp.304-306 https://Ims.mkgtu.ru/enrol/index.php?i
oe ncuncieHne chopMynbl. MeTon d=7185
byHKLMN HanMeHbLUNX
HECKONbKNX KBaOpaTOB.
NnepeMeHHbIX
15 O6bikHOBEHHbIE anPeweHne puddepe[2], cTp.205-212(2], https://Ims.mkgtu.ru/enrol/index.php?i
bdepeHumanbHble HUManbHbIX cTp.235 |[d=7185
ypaBHeHUs YP@BHEHWI NepBoro
nopsaka.
16 O6bIkHOBEHHble An[PeweHne aundgepe[2], cTp.212-227(2], cTp.2 |https://Ims.mkgtu.ru/enrol/index.php?i
bdepeHumanbHble HUManbHbIX 35-236 (d=7185
ypaBHeHUs YP@BHEHWI BbICLUNX
NopsAKOB.
17 O6bIkHOBEHHbIE Aun[PelleHne [2], cTp. [2], cTp.1 https://Ims.mkgtu.ru/enrol/index.php?i
bdepeHumanbHblIe OAHOPOAHBIX 1106-121 34-135 (d=7185
ypaBHeHUs HEOAHOPOAHbIX
NMMHenHbIX Anddep
eHLMaNbHbIX
YPaBHEHWIA.

53/55


https://lms.mkgtu.ru/enrol/index.php?id=7185
https://lms.mkgtu.ru/enrol/index.php?id=7185
https://lms.mkgtu.ru/enrol/index.php?id=7185
https://lms.mkgtu.ru/enrol/index.php?id=7185
https://lms.mkgtu.ru/enrol/index.php?id=7185
https://lms.mkgtu.ru/enrol/index.php?id=7185
https://lms.mkgtu.ru/enrol/index.php?id=7185
https://lms.mkgtu.ru/enrol/index.php?id=7185

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

AHTMBMpYC kaspersky endpoint security JinueH3noHHbIN gorosop ot 17.02.2021 Ne 203-20122401

OnepaunoHHasa cuctema Windows JJorosop ot 26.05.2020 Ne 32009117096 Jorosop ot 17.01.2019 Ne 31908696765

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

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

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

Ha3BaHue

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

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

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

Ha3BaHue

eLIBRARY.RU. : Hay4Has 3q1eKTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp - Pexunm
[OCTyna: ANs 3aperncTpup. Noab3oBaTesien. - TeKCT: 3NeKTPOHHLIN. MNMnaTdopma eLIBRARY.RU 6bina co3paHa B 1999 rogy
rno nHuMumaTmee Poccuickoro poHaa dyHAaMeHTasbHbIX UCCefoBaHM Ana obecnevyeHns poCCUNCKUM YyHEeHbIM
3/IEKTPOHHOI0 A0CTYNa K BeAyLMM MHOCTPaHHbIM Hay4HbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALMAMUN 1 HbiHE ABNSETCA BeAyLLeN 3N1eKTPOHHON 6nbanoTekon Hay4HON NepnoanKn Ha pycCKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHasa ayantopus ons nposeneHus
3aHATUN NEKLMOHHOI0 1 CEMUHAPCKOro
Tunos (5-5-21), 385000, Pecnybnuka
Apbires, r. Mankon, yn. KyKoBckoro/
yn.Mponetapckas, oom Ne 30/g0M Ne
234 (385000, Pecnybnuka Apbires, r.
Marikon, yn. Xykosckoro, noMm Ne30/
yn.MponeTtapckas, aom Ne234, cTp. 1),
Y4yebHbin koprniyc Ne 5

Y4yebHas mebenb Ha 28 nocafoyHbIX
MEeCT, A0CKa, My/ibTUMEeANNHOEe
obopynoBaHme (NpoeKTop, 3KpaH)

1. 7-Zip CBoboaHasa nuueH3us;2. Adobe
Reader DC CBoboaHas niueH3uns;3.
AHTUuBMpYyC kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401;4. OnepaunoHHas
cuctema Windows jorosop oT
26.05.2020 N2 32009117096 forosop
o7 17.01.2019 Ne 31908696765;5.
OducHbIn nakeT Microsoft office 2016
[Oorosop oT 26.05.2020 Ne
32009117096 Ooroeop oT 17.01.2019
Ne 31908696765

YyebHas ayanTopusa AN npoBefeHns
3aHATUNA CeMMHapCcKoro Tuna (5-5-22),
385000, Pecnybnnka Apgbires, r.
Marikon, yn. XykoBckoro/
yn.Mponetapckas, oom Ne 30/g0M Ne
234 (385000, Pecnybnuka Apbires, r.
Marikon, yn. Xykosckoro, nom Ne30/
yn.MponeTtapckasa, aom Ne234, cTp. 1),
Y4yebHbin koprnyc Ne 5

Y4yebHas mebenb Ha 28 nocafoyHbIX
MEeCT, A0CKa, MyJiIbTUMEeANNHOEe
obopypnoBaHuMe (NpoeKTop, 3KpaH)

1. 7-Zip CBoboaHasa nuueHsus;2. Adobe
Reader DC CBoboaHas niueH3uns;3.
AHTUuBMpYyC kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401;4. OnepaunoHHas
cuctema Windows jorosop oT
26.05.2020 N2 32009117096 forosop
o1 17.01.2019 Ne 31908696765;5.
OducHbIn nakeT Microsoft office 2016
[Oorosop oT 26.05.2020 Ne
32009117096 Ooroeop oT 17.01.2019
Ne 31908696765

MNMoMeLleHNs 018 CaMOCTOATENbHON
paboTbl (1-YuTansHbin 3an ®rEOY BO
«MI'TY»), 385000, Pecnybnnka Apgbires,
r. Mankon, yn. NepsomManckas, aom Ne
191, 3paHue yyebHoro kKopnyca

Me6enb Ha 150 nocafo4YHbIX MecT,
KOMMbIOTEPHOE OCHALLEeHME C BbIXOLOM
B IHTepHeT Ha 30 nocafo4HbIX MeCT,
cneunannsnpoBaHHasa mebenb (CTynbA,
CTOJbI, WKadbl, WKagbl BEICTAaBOYHLIE),
MyJSibTUMeguninHoe obopynoBaHune,
oprrTexHuka (NpuHTepbl, CKaHepsbl,
KCEepOoKC)

1. 7-Zip CBoboaHasa nuueHsus;2. Adobe
Reader DC CBoboaHas nuueH3uns;3.
AHTUuBMpYyC kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401;4. OnepaunoHHas
cuctema Windows jorosop oT
26.05.2020 N. 32009117096 forosop
o7 17.01.2019 Ne 31908696765;5.
OducHbIn nakeT Microsoft office 2016
[Oorosop oT 26.05.2020 Ne
32009117096 Ooroeop oT 17.01.2019
Ne 31908696765
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