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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumnanbHocTn) 21.03.01 HedpTerasosoe oeno

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT, oou., KaHA4. ned. HaykK MoanncaHo npocton 30 XakoHoBa NpnHa MaroMeToBHa
08.07.2025
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:

MaTeMaTI/IKI/I, CpI/I3I/IKI/I N CUCTEMHOIO aHaJ1M3a
(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

08.07.2025 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
08.07.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneunanbHOCTN)
17.07.2025 MoanucaHo npocton 3l MepeTykoB MypaT AaMUpoBmY
17.07.2025
(moannce) (®.1.0.)
CornacoBsaHo:
HBE MI'TY
(Ha3BaHue noupasneneHMﬂ)
17.07.2025 MoanncaHo npocTton 30 N. b. bepbepbsaH
17.07.2025
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenb ocBoeHus pgucummamHbl «CneuwnasnbHble pa3fgesnbl MaTeMaTUKM» COCTOUT B
cnocobHocCTu:

- AaTb Ka4eCTBEHHblIE MaTeMaTU4eCckKne n eCteCtBeHHoO-Hay4Hble 3HaHUA, BOCTpe6OBaHHbIe
obuiecTBOM;

- NOAroTOBUTL BakKasaBpa K ycrewHon paboTe B chepe Hay4YHOW OesATeNIbHOCTU Ha OCHOBE
rapPMOHNYHOIO COYETAHMSA HAaYYHOW, PYHAAMEHTaIbHOW N NpodecCnoHaibHOM NOArOTOBKM KaapoB;

- Co30aThb ycnoBuna ona oenlageHnsa yHunBepcCaJibHbIMU 1 npeaMeTHO-cneunaan3mpoBaHHbIMA

KoMneTeHumnamm, CI'IOC06CTBy}OLU,VIMVI ero COLI,I/IaJ'IbHOI7I MOOUTIBHOCTU U yCTOI7|‘-IVIBOCTVI Ha pPblIHKe
TpyAa;

- ChOpMMpPOBaTb COLMASNTBHO-IMYHOCTHbIE KQ4eCTBa BbIMYCKHUKOB: Lief1eyCTPEMIEHHOCTb,
OpraHM3oBaHHOCTbL, Tpyaoabne, KOMMyHNKabenbHOCTb, yMeHue paboTaTbk B KOMJIEKTUBE, OTBET-
CTBEHHOCTb 3a KOHEYHbIN pe3ynbTaT cBoen npoceccnoHanbHOM neaTenbHoCcTN,
rPa>XAaHCTBEHHOCTb, TOJIEPAHTHOCTb; MOBbIWEHMEe KX obwen KynbTypbl, CANOCOBHOCTMH
CaMoCToATENIbHO Npurobpe-

TaTb N MPUMEHATb HOBbIE 3HAHUS N YMEHUS.

- aTb COBPEMEHHbIEe TeopeTunyeckmne 3HaHna B obnactn auddepeHumnanbHbIX YpaBHEHUA U
ypaBHEHU MaTeMaTuyeckon GU3NKK; MPaKTUYECKUEe HaBblKU B peLueHUn U UccnefoBaHun
OCHOBHbIX TUMNOB OObIKHOBEHHbLIX AuddepeHUnanbHbiX YpaBHEHUNA, YpPaBHEHUA B YaCTHbIX
MPOU3BOAHbLIX; O3HAaKOMWUTb CTYAEHTOB C  Haya/lbHbIMW  HaBblkaMW  MaTeMaTU4YeCKOro
MoOennpoBaHms

3apavyaMMm OUCUMNANHBI ABAAIOTCSA:

- BaTb obyyvatowmmcsa 6a30Bbie 3HaHMSA MO OCHOBHbLIM pa3aesiaM TeEOPUM 0BbIKHOBEHHbIX
andpdpeHumanbHbIX YPaBHEHUN U YPaBHEHNI MaTeMaTNYECKON PU3NKN;

- HAY4YNTb MPOCTENLIMM aHAIMTUYECKUM MeToLaM pelleHUs 0bblKHOBEHHbIX AnddepeHLmnanbHbIX
ypaBHEHUN N YPaBHEHWUA MaTeMaTUYECKON OU3UKN;

- HAY4NTb CTYAEHTOB NMPUMEHATb MeToAbl 0ObIKHOBEHHbLIX AnddepeHLnanbHbIX

- YpaBHEHUN N YPaBHEHU MaTeMaTU4eCKON YU3NKK AN8 NOCTPOEHUA MaTeMaTUYeCKNX

Moesien peasibHbIX NPOLLEeCcCOB U ABNEHUN;

- faTb NpeacTaBneHne 06 NCnosib3oBaHUM AndpepeHLnanbHbIX YPaBHEHWI N YpaBHEHWUI

MaTeMaTM4YeCcKon U3NKN AJI1 MAaTEMAaTUYECKOrO MOAEIMPOBAHMS PAa3/INYHbIX SBAEHUN,a TaKXe
npu peLlleHnn NpogeccnoHanbHbIX Npobnem.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucumnnnHa «CneunanbHble pasfefibl MaTeMaTUKU» OTHOCUTCA K BapuUaTUBHOW YacTwu
MaTEMaTU4YEeCKOr0 W eCTeCTBEHHOHAY4YHOro LUWKAa AUCLUUMAUH y4ebHOro niaHa HanpasJieHUus
«HemTerasosoe pgeno». M3yvyeHue AOaHHON AUCUMNAMHBLI 6a3npyeTcs Ha 3HaHUAX CTyIdeHTamu
06X KYpCoOB JINHEHON anrebpbl, MaTeMaTUYECKOro aHasin3a, Teopun QPYHKLUNIA KOMMIEKCHOrO
nepeMeHHoro.

3HaHWA, NoSyYeHHbIe N0 OCBOEHWUIO OUCLIMMANHBLI, HEOBXOAUMbI O U3YYEHUS OUCLUMINH:
(pn3mnKa, YNCNIeHHble MeTOobl, CJlyHalHble MPOLLEecChl U TEOPUs MAacCOBOro 06Cy)KUBaHUSA, METOAbI
BblYUCAUTESIbHON MaTEMAaTUKW.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

OlnK-1.4 3HaeT NpuHUMUNManbHble 0COBEHHOCTN MOLENNPOBAHNSA
MaTeMaTUYeCKnX, PU3NYECKUX N XMMNYECKNX NPOLLeCCOB,
npegHa3sHayYeHHble 015 KOHKPETHbIX TEXHOJIOrNYeCcKux
npoL.eccos

OnkK-2.7 OueHnBaeT CXOAMMOCTb pe3ysibTaToOB pacyeToB.,
rnoJsiy4aeMblixX MO pasJiIM4HbLIM MeTOANKaM
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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.

Ddopmbl Buabl 3aHATUMA UToro 3.e.
KOHTponsa ( 4yacos
KOJIN4eCTB
o)
3a Jlek Mp cPn CP
Kypc 2 [Cem. 4 1 34 34 0.25 39.75 108 3

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

DopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(KonuyecTBo) Yyacos
3a KoHTp Jlexk Mp KPAT KouTpon cP
b
Kypc2 [Cem. 4 1 1 8 4 0.25 3.75 92 108

O6bemM ancunnanHbl N Buabl y4ebHo paboThl N0 0O4HO-3a04HON hopmMe 0byHeHuUs.

DopMbl Bupabl 3aHATU] UToro 3.e.
KOHTponsA ( YyacoB
KOJIn4ecTB
o)
3a Jlek Mp cPn CP
Kypc 2 [Cem. 4 1 14 16 0.25 77.75 108 3
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

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
4 OudpdepeHumranbHble ypaBHEHWSA MepBOro nopsaka 1-3 6 6 6 [JomawHne 3agaHns, onpoc,
KOHTposibHas pabota Ne 1
4 O depeHunanbHble ypaBHEHUS BbICLLMX MOPSALAKOB 3-5 6 6 6 [JomawHne 3agaHnsa, onpoc,
KOHTpoJsibHas paboTa Ne 2
4 CucTtembl gnddepeHUnanbHbIX YpaBHEHNN 6-7 4 4 6 JomawHune 3agaHuns, onpoc,
KOHTposibHas pabota Ne 3
4 Knaccndukaums, KaHoHN4Yeckne opMbl U METOAbI 8-10 6 6 6 [JomawHne 3agaHns, onpoc,
pelueHns ypaBHEHUI N KpaeBbiX 3a4a4 TecTupoBaHue
MaTeMaTUYeCKON PU3NKKN
4 YpaBHeHuns runepbosmyeckoro Tmna 11-12 4 4 6 [JomawHne 3agaHns, onpoc,
TecTUpoBaHue
4 YpaBHeHusa napabonmyeckoro Tuna 13-14 4 4 6 JomaluHue 3agaHus, onpoc,
TecTMpoBaHue
4 YpaBHEHUS 3ANMNTUYECKOro Tuna 15-17 4 4 3,75 JomawHune 3agaHuns, onpoc,
KOHTposibHas paboTa Ne 4,
5
4 MpomMexxyTo4yHasa aTTecTayms 0,25 3AYET
UTOrro: 34 34 0.25 39.75

5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

Cem Paspen pucumniamHbl Bupbl yuebHoM paboThbl, BK/NlOYasA caMoCToATesIbHYI0 paboTy n
TPYBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
Nb

1 2 4 5 6 7 8 9 10 11
4 OnddhepeHumnanbHble ypaBHEHWSA MEepBOro NopsaKka 2 2 18
4 O depeHumnanbHble ypaBHEHUS BbICLLIMX NMOPSAAKOB 2 2 0,25 17
4 Cuctembl AnddepeHunasnbHbiX YPaBHEHNN 8
4 Knaccngukaums, KaHOHNYecKmne hopMbl U METOAbI PeLLeHNS YPaBHEHUI U KpaeBbiX 3a4ay 2 10

MaTeMaTuyeckom Musnkm
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Cem

Paspen pucumniivHbl

Bupbl yuebHol paboThl, BKJIlO4YAA CaMOCTOATENIbHYIO paboTy m

TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
4 YpaBHeHus runepboamnyeckoro Tmna 8
4 YpaBHeHuns napaboanyeckoro Tuna 2 16
4 YpaBHeHNsA 3/ UINNTUYECKOro Tuna 15
MpomMexxyTo4yHasa aTTecTayms 3,75
UTOrro: 8 4 0.25 3.75 92

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

CemMm Paspen pucumnnauHebl Bupbl yuebHoM paboThbl, BK/lOYasA caMoOCToATesIbHYI0 paboTy n
TPYBAOEeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b
1 2 4 5 6 7 8 9 10 11
4 OnddepeHumnanbHble ypaBHEHWSA MEepPBOro NopsaKka 2 4 10
4 O depeHumnanbHble ypaBHEHUS BbICLLIMX MOPSAAKOB 2 2 10
4 CucTtembl AnddepeHunasnbHbiX YPaBHEHNN 2 2 10
4 Knaccngukaums, KaHOHNYecKmne hopMbl U METOAbI PeLLeHNs YPpaBHEHUI U KpaeBbiX 3a4ay 2 2 10
MaTeMaTuyeckon usnkm
4 YpaBHeHuWs runepbosiM4eckoro Tmna 2 2 12
4 YpaBHeHUsi napabonmyeckoro Tmna 2 2 12
4 YpaBHeHuNsa 3IMNTUYECKOoro Tuna 2 2 13,75
4 MpomMe)xyToYyHasa aTTecTayms 0,25
UTOro: 14 16 0.25 77.75
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5.4. Copep>xaHue pa3pensioB AUCUMNIUHbI (Moayna) «CneunManbHble pa3daesnbl MAaTeMaTUKU», oOpa3oBaTesibHbie TEXHOJIOrUHU

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
4 OudpdepeHunanbHble 6 2 OudpdepeHunanbHble OlK-1.4; ONK-2.7; 3HaTb: OCHOBHbIE Nekuus-guckyccus.
ypaBHEHUsA nepsBoro ypaBHEHUsA nepsBoro MaTeMaTu4YecKne NoHATUSA -
nopsaka nopsiika, paspelleHHble 06blKHOBEHHOEe
OTHOCUTENIbHO onddepeHumnansHoe
NPON3BOAHON. ypaBHeHue, Nopaaok
CyuiecTBoBaHue 1 anddepeHumnansHoro
e[MHCTBEHHOCTb peLleHuns ypaBHeHus, obLiee
3aja4un Kowwu. paBHeHus C pelweHune
pa3sgenaiowmmMmcs o depeHumnanbHOro
nepeMeHHbIMU. ypaBHeHUs, YacTHoe
OfOHopoAHble ypaBHEHUS pelweHune
nepBoro nopsiaka. o depeHumnanbHOro
JInHenHble ypaBHEHNS. ypaBHeHMs, 3afava Koww,
YpaBHeHue bepHynau, Knaccupukaumio
PukkaTn. YpaBHeHue B onddepeHumanbHbIX
MOJIHbIX AU depeHLanax. ypaBHEeHU NepBoro
NHTerpupytowmin nopsiika n Mmetogbl UX
MHOXWTENb. YpaBHEHNS pelweHns. YMeTb: HaxXoAnTb
nepBoro nopsiaka, He obLiee 1 YacTHoe pelleHus
pa3pelueHHble anddepeHumnanbHbIX
OTHOCUTENbHO ypaBHeHuI. BnapeTsb:
nponssogHon. Ocobble OCHOBHbIMU
pelieHuns. onpeneneHnamMm n
TeopemMamu Npun peLueHnmn
TMMNOBbIX MPUMEPOB "
3ajau.
4 OuddepeHunansHble 6 2 OuddepeHumnansHble OlK-1.4; ONK-2.7; 3HaTb: OCHOBHbIE , Nlekumn-sn3syanusaunm
ypPaBHEHUS BbICLLMX ypPaBHEHUS BbICLLMX o depeHumanbHble

nopAanKos

nopsakos. Cny4au
NOHWXXEHMS NopAaKa.
NnHenHble
ondgepeHumanbHble
ypaBHEHUA n-ro nopsgka ¢
nepeMeHHbIMN
KoappuuneHtamn. Meton
NarpaHxa. JliuHenHble
onddepeHumanbHble
ypaBHeHUsA n-ro nopsgka c
NOCTOAHHbIMWN

Ko dpuuneHTamn. Meton
Snnepa. MocTpoeHne

ypaBHEHUA BbICLLNX
NnOpsAKOB N MeToAbl UX
peweHns. YMeTb: HaxXoAnTb
obLiee 1 YacTHoe pelleHus
onddepeHumanbHbIX
ypaBHeHun. BnageTs:
OCHOBHbIMU
onpeneneHnaMmn n
TeopemMamu rnpu peLlueHnmn
TUMOBbLIX MPUMEPOB 1
3ajau.
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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

OAHOPOAHOr0 JINHENHOIO
ypPaBHEHMSA Mo
yHOaMeHTaNbHON
cucTeme peLueHunn.
[MoHW>XeHne nopsgka
0OHOPOAHOr0 JIMHENHOrO
ypPaBHEHMS NPY NOMOLLN
JINHENHO He3aBNCUMbIX
YaCTHbIX peLleHni.
JInHeHble ypaBHEHMNSA
BTOPOro nopsaka c
MOCTOSAHHbLIMN
Koa(hpunumeHTamum n
KonebaTenbHble ABNIEHUS.
KpaeBas 3agava ons
anddepeHumnansHoro
ypaBHEeHUs BTOPOro
nopsaka. ®yHkums 'puHa.

Cncremsl
anddepeHUmanbHbIX
ypaBHeEHUN

HopManbHble cucTemsl
06bIKHOBEHHbIX
ondgepeHumanbHbIX
ypaBHEHUI NepBoro
nopsifka. Teopema
CyLLeCcTBOBaHNA U
efnHCcTBeHHOCTU. CBA3b
MeXAy YpaBHEeHUsMN
BbICLLEro nopsigka v
cucteMamu
anddpepeHumanbHbIX
ypaBHeHWUN’. JINHenHble
CUCTEMBI
anddpepeHumanbHbIX
ypPaBHEHUN.
dyHAaMeHTaNbHanA
MaTpuua. Onpepenutens
BpoHckoro. MeTtopg 3iinepa
peleHns MNHENnHbIX
OOHOPOAHbBIX CUCTEM C
NOCTOSHHBIMU
Koa(hpuumeHTamu.
MaTpuyHbIn MeTon
peLlleHns INHEeNHbIX
OOHOPOAHbBIX CUCTEM C
NOCTOAHHbIMU
KoappuumeHTamn.
JInHenHble HeoaHOPOAHbIE
cucTtembl. MeTopn Bapuauum
NMPON3BOJIbHON MOCTOAHHON.

OlK-1.4; OMNK-2.7;

3HaTb: OCHOBHbIE BUAbI
cucTem
ondgepeHumanbHbIX
ypPaBHEHU N MeToAbI
HaX0XXAEHNA UX PeLLEeHUN.
YMeTb: HaxoanTb obLiee n
YaCTHOE peLleHns cucTem
anddpepeHumanbHbIX
ypaBHeHUN. BnageTb:
OCHOBHbIMU
onpegeneHnamMm n
TeopemMaMu Npu peLleHnmn
TMMNOBbIX MPUMEPOB "
3ajau.

, Nlekuuns-becena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

MeTon dnnepa pelueHms
HEO4HOPOAHbIX CUCTEM.
Hynu peweHunin nMHenHbIx
O HOPOAHbIX
anddepeHumanbHbIX
ypaBHEHUI BTOPOro
nopsiaka. Teopema
LWTypma. Teopema
CpaBHEHWUS.

Knaccndukaums,
KaHOHU4Yeckne hopmMbl 1
MeTo[bl peLleHns
yPaBHEHUI N KpaeBbIX
3aja4 MaTeMaTu4ecKomn
PU3NKN

MpeomeT n MeToAbI
MaTeMaTU4ecKon U3nNKn.
OunddepeHunanbHble
ypPaBHEHUSA B YaCTHbIX
npousBoAHbIX (AYYI), nx
Knaccupukaums no gpopme:
JINHENHbIE, HENIMHENHbIE 1
KBaswinHenHsole,
OAHOPOAHbIE 1
HeoAHOpoAHbIe, C
NOCTOAHHBIMU U C
nepemMeHHbIMM1
Koa(hpuumeHTamu.
®opmynbl NnpeobpasoBaHma
NnHenHoro AY4YN 2-ro
nopsiaka c oBymsA
nepeMeHHbIMN K HOBbIM
kKoopAuHaTaM. MNoHATMe
XapaKTepucTn4yeckoro
AonddepeHLUnanbLHOro
ypaBHeHus. MonyyveHne
obLwnx nHTerpanos
XapaKTepucTn4yeckoro
ondgepeHunanbLHoOro
ypaBHEHUNSA n
COOTBETCTBYIOLLMNX
KaHOHN4YeCcKnx popm
ypaBHEHUN
runepbonmnyeckoro,
napabonnyeckoro n
SNMNTUYECKOro TUMOB.
Copep>xaTesnbHas
NocTaHOBKa 3a4a4yn o
nonepeYHbix KonebaHmax
CTPYHBbI C ABYMSA
3aKpenaeHHbIMN KOHLaMun
npy MasblX OTKJIOHEHNAX
OT MOJIOXKEHNA paBHOBECUS.
BbiBOA 0AHOMEPHOro

OlK-1.4; OMNK-2.7;

3HaTb: OCHOBHbIE MOHATUSA
Teopumn
ondgepeHumanbHbIX
ypPaBHEHUI C YaCTHbIMU
NPOV3BOAHbLIMU BTOPOIro
nopska, ncnosib3yemble
npu peeHnn pusnyeckmnx
3apa4. YMeTb: CTaBUTb
3ajady, MofenmpoBaTh ee
MaTeMaTUYeCKnMmn
dopmysiamu, pewiaTb
noJly4eHHble ypaBHeHUS,
aHaM3npoBaTb
NnoJly4eHHble peLLeHuns.
BnapeTb: HaBblkaMu
npYMeHeHns Teopumn
anddpepeHumanbHbIX
ypPaBHEHUN C YaCTHbLIMMU
NPOVN3BOAHBLIMU ANF
peweHnsa Mrusndyeckmnx
3ajau.

, Cnanp-nekuus

11/42




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
BOJIHOBOI0 ypaBHEHMS.
Copep>xaTesnbHas
nocTaHOBKa 3ajayun o
pacnpocTpaHeHUn Ternna B
OZHOPOZHOM CTEpXXHe.
BbiBOA OAHOMEpPHOIr O
ypaBHEHUSA
TEernJonpoBOAHOCTH.
YpaBHeHus 2 MonydyeHne n pewweHne OlMNK-1.4; ONK-2.7; 3HaTb: MeToAbl peLlleHns , Cnang-nekuuns
runepbosmyeckoro Tuna XapakTepucTu4eckoro ondgepeHLmanbHbIX

ypaBHeHUs A1 BOJIHOBOI O
ypaBHeHUs; NocTpoeHne
COOTBETCTBYIOLLErO
npoctenwero AY4n
KaHOHM4YeCcKoro snaa.
Nnnoctpaunsa meTona
dypbe Ha npuMmepe 3ajaqun
0 KonebaHnn CTpyHsbI C
3aKpenaeHHbIMU KOHLaMu;
nocTpoeHue
COOTBETCTBYIOLLEN 3a4a4u
LTypma-Jinysunna n
HaxoXAeHue ee
COBCTBEHHbIX 3HAaYeHNI n
dyHKUMRA. MpeacrtaBneHve
pelweHns 3a4a4um o
konebaHun CTpyHbI C
3aKpenneHHbIMU KOHUaMn B
BMae PYHKLNOHANbHOIO
paga. NoHATHMe o
KoahpuumneHTax dypoe.
LocTaTo4Hble ycnoBus
CXOAMMOCTU YKa3aHHOIro
paga. OMNK-1 OMNK-1.4
OlK-2 OMNK-2.7 3HaTb:
MeTo[bl peLleHns
onddepeHumanbHbIX
ypPaBHEHUI C YaCTHbIMN
NPoOn3BOAHLIMU BTOPOIro
nopsaka
runepbonmyeckoro Tuna,
ncnosib3yemble rnpu
peleHnn husnvecknx
3apa4. YMeTb: CTaBUTb
3ajady, MofenmpoBaTh ee
MaTeMaTU4eCKnMmn
dopmysiamu, pewiaTb
noJly4yeHHble ypaBHeHUS,

ypPaBHEHU C YaCTHbIMU
MPOVU3BOAHLIMU BTOPOIro
nopsaka
runepbosmyeckoro Tuna,
ncronb3lyemble rnpu
peleHnn husnvecknx
3apa4. YMeTb: CTaBUTb
3agavy, MmogenuposaTb ee
MaTeMaTUYeCKnMmn
dopmysiamu, pewiaTb
rnoJly4yeHHble ypaBHEHUS,
aHaM3npoBaTb
NnoJly4eHHble peLLeHuns.
BnapeTtb: HaBblKaMu
npYMeHeHns Teopumn
anddpepeHumanbHbIX
ypPaBHEHUI C YaCTHbIMU
NPOVN3BOAHBLIMU ANF
peweHnsa Mrusndyeckmnx
3apau.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

aHan3npoBaTb
NnoJly4eHHble peLLeHuns.
BnapeTtb: HaBblKaMu
npYMeHeHns Teopumn
anddepeHumanbHbIX
ypPaBHEHWUI C YaCTHbIMU
NPOVN3BOAHBLIMU ANF
peweHnsa Mrusndyeckmnx
3apau.

YpaBHeHus
napabonn4yeckoro Tnna

O6uwan 1-a kpaeBas 3afada
ONs HEOLHOPOAHOr 0
OOHOMEPHOro ypaBHeHUS
TennonpoBOAHOCTH.
MonydeHne peweHuns 1-om
KpaeBoW 3afa4yn ans
OHOPOAHOIr0 YpaBHEHUS
TenaonpoBOAHOCTU C
OOHOPOAHbLIMU KpaeBbIMU
YyCJIOBUAMUN METOAOM
®dypbe; AOCTAaTO4YHbIE
YCJIOBUSA HEMPEPBLIBHOCTM
YKa3aHHOro peLleHuns.
BeiBOA, (hopMy bl peLleHuns
nepBo KpaeBon 3afa4n
ONs HEOLHOPOAHOIr O
ypaBHeHUs
TensonpoBOAHOCTMN Ha
nonybeckoHeYHon NpAMON.
Ee nnnoctpauvs Ha
cogep>xaTenbHOM npuMepe.
Copep)XaTesibHbI CMbICT
3apay 6e3 HavaslbHbIX
ycnosun.1l-a kpaesas
3ajadva ANA O4HOPOAHOro
ypaBHeHUs
TensonpoBOAHOCTMN Ha
nonybeckoHe4YHOM CTEpPXKHE
(C 0OAHMM FpaHUYHbBIM
ycnosuem). ®opmyna
Snepa, CBA3bIBalOLLan
(hYHKLUN CUHYC, KOCUHYC U
3KCMOHeHTY. PewweHne
yKa3aHHOW BblLle 3a4a4yu.
PewweHune 1-om Kkpaeson
3afayun onsa ypaBHeHMA
TennonpoBoAHOCTU Ha
OrpaHM4YeHHOM oTpe3kKe (C
OBYMS rpaHNYHbIMUN

OlK-1.4; OMNK-2.7;

3HaTb: YMeThb:
BrnapneTsb:|/textareal|
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
yCJIOBUAMN).
, NNekuna-becepa
4 YpaBHeHUS 2 Ddunsnyeckune OMNK-1.4; OMNK-2.7; 3HaTb: MeToAbI , Jlekyuu-
PDIJTIMNTUYECKOro Tnna npouecchl, peleHns B3yaJindaunmn
npusogsuine K o depeHUnanbHbIX
yPaBHEHNAM YPaBHEHUN C
DNIINNTNYECKOro Tuna. HaCTHbIMUN
YpaBHeHMe Jlannaca; MPOV3BOAHbIMU
MOHATUE rap- BTOPOro nopsgka
MOHMNYECKON hYHKLNN. S/IINNTUYECKOro TUna,
CTaumoHapHoe, ncnosib3yemble npu
rernjoBoe none. peweHnn (pl/l3|/|‘-IeCKI/IX
|_|OTeHLI,I/IaJ'IbHoe 3a0a\. YMeTb: CTaBUTb
TeqyeHne XNakKocCcTu. 3aa4y, MoaesinpoBaTb
ypaBHeHme Jlannaca B ee MaTeMaTun4eCKnmMmm
nonspHown, hopmynamu, pewaTb
LI,VIJ'II/IHJJ,pVI‘-IeCKOIh N nony4vyeHHbIe
cchepuyeckom YPaBHeEHUS,
CNcTeMax KoopaunHarT. aHaJIN3NPOBATb
MoJly4eHHble peLleHuns.
BnapeTb: HaBblKaMn
NMPUMeHeHNsa Teopun
nndpepeHumnanbHbIX
YPaBHEHUI C
HaCTHbIMU
npon3BoOaHbLIMU ONA
peweHns pusndeckmnx
3adad.
NTOIO: 34 8 14
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6
4 OnddepeHymnanbHble ypaBHEHUS NepBOro YpaBHeHNs C pa3fensaowmmmcsa nepemMmeHHbiMn. OgHopoaHble ypaBHEHUS. YpaBHEHMS, 4 1 4
rnopsigka. NPMBOANMbIE K OAHOPOAHbIM. JINHENHbIe ypaBHeHUS. YpaBHeHNS BepHynaun n PukkaTu.
OunddepeHumanbHble ypaBHEHUS B NOAHbIX AnddepeHumnanax. IHTerpmpyowmni
MHOXUTeNb. IHTerprvpyemMble B KBagapaTypax AnddepeHumnanbHble ypaBHEHNA MepBoro
nopsaka, He pa3peLleHHble 0THOCMTEIbHO NPON3BOLHON.
4 OuddepeHunanbHble ypaBHEHUS BbICLLNX OunddepeHumanbHbie ypaBHeHUS N-ro nopsaaka. CayyYan NoHMXeHns nopsaka. JInHenHble 6 1 2
rnopsaaKkos ofHopoAHble AnddepeHLnasibHble ypaBHEHUS N-FO NopsaaKa C MOCTOAHHbLIMA
Ko3dpuruneHTamn. JInHelHble 0AHOPOAHbIE YPaBHEHMA C MepeMeHHbIMU KO3 dUuLneHTaMu.
JInHenHble HeoaHOPOAHbIE ypaBHeHUA. MeTo Bapraumm Mpon3BOobHbIX MOCTOAHHbIX.
JInHenHble HeoAHOPOAHbIE ypPaBHEHUSA C NOCTOAHHBIMU KO3 MULMEHTaMUN 1 crieymasibHOn
MpaBon 4acTbto. JINHEHble HEOAHOPOAHbIE YPAaBHEHMA C MepeMeHHbIMU KO3 dULMeHTaMu.
4 Cuctembl gnddepeHuUnanbHbIX YpaBHEHNN. JInHenHble 0AHOPOAHBbIE CUCTEMbI C MOCTOAHHBIMKU KOo3thdurumeHTamMmn. MeTon dnnepa. 6 0 2
MaTpuyHbIA MeToA. JINHeNnHble HEOAHOPOAHbIE CUCTEMbI. MeTo4 BapuaLumnm Npon3BoJIbHON
MOCTOSAHHOW. JINHeHble HEOAHOPOAHbIE CUCTEMbI CO CMeLnabHOM NPaBon YacTblo.
4 Knaccndpukaums, KaHoHn4Yeckne opmel 1 Knaccundpurkaums anddepeHumanbHbIX YpaBHEHU B YaCTHbIX NPOM3BOAHbIX. [puBeaeHne 6 1 2
MeTOobl PeLleHNs ypaBHEHUI N KpaeBbiX 3a4a4y | IMHenHbix AYYI K KaHOHM4YecKoMy Buay. YnpolleHue anHenHbix Y4l KaHOHMYecKoro
MaTeMaTU4YeCKon U3NKHN. Buaa.
4 YpaBHeHus runepbosmy4eckoro Tmna. PeweHwe Y4l runepbonnyeckoro Tuna metogom fanambepa. 4 1 2
4 YpaBHeHuns napaboanyeckoro Tuna. 3afada Koww ana ypaBHeHWin runepboanyeckoro tuna. 4 0 2
4 YpaBHeHUs 31IUNTUYECKOro Tuna. 3apayva Aupuxne gna OYYI 3namMnTu4ecKoro Tuna B Kpyre. 4 0 2
UTOro: 34 4 16

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

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

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

Y4ebHbIM NIaHOM He NMpeayCcMOTPEHO

5.7. NMpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

Y4ebHbIM MJIaHOM He MpenycMoTPeHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem

Paspensl u TeMbl paboyeint nporpaMmmsl
CaMOCTOATENIbHOro U3y4YeHus

MNepeyeHb AoMaLLHUX 3a4aHUn U APYyrux BOnNpocoB s CaMoOCTOATENIbHOIro
n3y4vyeHusn

Cpokm
Bbinon
HeHus

0O6bem B yacax

o®0

390

0390

2

3

4

5

6

7

HenosnHble ypaBHeHUSA. YpaBHeHNA JlarpaH>xa n
Knepo. MeTofa BBefeHUs napamMeTpa.

MoaroToBka K TEKYLLUUM 3aHATUAM. I'Io,u,6op n aHannms npnMepos.

1
Hepens

6

14

10

MHTerpmnposaHue andpdepeHymanbHbIX
YPaBHEHWUI C MOMOLLbIO CTENEHHbIX PAA0B.
MpeacTaBneHne peleHnn B OKPECTHOCTH
0cobon To4ku B Bnae 0606LLEHHbBIX CTEMNEHHbIX
pspoB. YpaBHeHue beccens

MoaroToBKka K TekyLMM 3aHATMAM. [Moabop n aHanu3 npumepos. PacyeTHo-
rpacdumyeckas paboTa.

2-3
Hepens

14

10

JINHenHble CUCTEMbI C NEPUOANYECKNMUN
KoappurumeHTamMn. MysibTUNANKATOPSI.
TeopeMa 0 NPMBOAUMOCTW JINHENHOW CUCTEMBbI.
KpaeBas 3agada onsa IMHENHOW CUCTEMBI.
OyHKUMA 'prHa. HenpepbiBHas 3aBUCUMOCTb
peLweHnn oT HayvaslbHbIX AaHHbIX 1
napameTpoB. OndghepeHUnpyemMoCcTb peLLUEHA
Mo HavajlbHbIM AaHHbLIM U NapameTpam. Obuiee
peweHne, ob6LWMIA MHTErpan, He3aBNCUMble
MHTEerpanbl cMcTemsl anddepeHumnanbHbiX
ypaBHeHUn. MeToAbl UHTErpMpoBaHUa
HEeJIMHENHbIX CUCTEM.

MoaroToBKa K TEeKYLWUNM 3aHATUAM. CocTaBrieHMe nJaaHa-KoHCNeKTa

45
HeOens

14

10

MoHATME 0 HaYaNbHbIX N FPAHNYHbIX YCJI0BUAX
1-ro (ycnosusa Oupuxne), 2-ro (ycnosus
HelmaHa) n 3-ropopa. YacTHble NpefenbHble
C/lydanm NoCTaHOBOK KpaeBbiX 3a4ay (3adaydun Ha
6eckoHeYHom 1 nonybeckoHe4vHOW NPSA-MON 1
3aga4a 6e3 HavasibHbIX YCJI0BUI)

[MoAroToBKa K TEKYLLMM 3aHATUAM. |-|O£I,60p 1 aHanus npmmMmepos. CocTaBsieHne
nJaHa-KOHCNEKTa

6-7
Henens

14

10

BeiBoa hopmynbl Janambepa n ee bmsnyeckas
MHTepnpeTaunsa (NpUHUMN Cynepno3numnm oByx
BOJIH). MMOHATME 0 XapaKTepnCTU4ECKOM
TpeyronbHuke. O606weHne hopmy bl
Nanambepa 0519 HEOAHOPOAHOrO BOJTHOBOIO
ypaBHeHus.

HanncaHwne pedepaTta. Noabop v aHanns NnpumMepos

8-10
Henens

14

12

.PYHKLMNA MTHOBEHHOIO TOYE4YHOr0 NCTOYHUKA
(TemMnepaTypHOro BANAHMSA), ee hU3nvecknn
cMbIc/1. TeopeMa 0 HeoTpuLUaTebHOCTKN
hYHKLMN MFHOBEHHOIO TOYE€YHOIr 0 NCTOYHMKA.

HanuncaHune pedepaTa. Nonbop v aHanu3 npumepos. CocTaB/IEHME MJIaHa-KOHCMNEKTa

11-13
Henens

14

12

MNepBas KpaeBasa 3afadva 415 OLHOPOLHOIO
ypaBHEHMNS TEMJONpPOBOAHOCTM Ha
nonybeckoHe4YHOM NPsMON; ee Ka4yeCTBEHHOe
(copep>xaTenbHoe) OT/INYME OT COOTBETCTBYIO-
wen 3agavm Ha 6ecCKoHeYHo NpPAMON.

MoAroToBKa K TeKyLuM 3aHATUsAM. Monbop n aHanms npmumepos. CocTaBneHne
nnaHa-KoHCMeKTa

14-16
Hepens

14
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Cem

Paspensl u TeMbl paboyel nporpaMmmsb
CaMOCTOSATENIbHOro U3y4YeHUsn

MNMepevyeHb JOMALUHUX 3a4aHUA U APYIrUX BOMPOCOB AJ11 CAMOCTOSATEJIbHOIO
U3y4yeHus

Cpokm
BbINOJ
HeHUs

06bem B yacax

o0

30

03®0

2

3

4

5

6

7

MpencTaBieHre pelleHns yKkasaHHOW 3a4a4m B
BUAE CYMMbl peLleHnin ABYX BCIOMOraTenbHbIX
KpaeBbIX 3a4a4, y4YUTbIBAOLWMUX BAUSHNE NNLb
HaYanbHbIX N FPAHUYHBIX YC0BUI
COOTBETCTBEHHO. HeyeTHoe NpofoKeHne
MNCXOOHOW 3aZladn Ha 6eCKOHEeYHY0 NMpsaMYIo.

UTOro:

40

92

78

5.9. KanenpapHbin rpacduk BocnuTaTeNibHOU paboThl N0 AUCUMUNIJIMHE

Y4yebHbIM NJIaHOM He NMpeayCcMOTPEHO
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

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

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

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

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

MaTemaTn4ecknnm aHanus : oHManH-Kypc / JemuHa T.U.,
LLleBakosa O.M., Yysiko E.b. - Mawnkon, 2020. - 36 4acos. -
URL:

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

NnHenHas anrebpa v aHaNUTUYECKasi FeoMeTpus : OHMaNH-
Kypc / begaHokoB M.K., XakoHoBa W.M., Ky3bMeHKo H.A. -
Mankon, 2020. - 36 YacoB

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

6.2. JiuTtepaTtypa ona caMocTosTesibHOM paboT

HasBaHue

CcblniKa

MaTemaTunka B NnpuMepax 1 3agadvax : y4yebHoe nocobue /
N.H. XKypbeHko, O.M. [lerTapéea, I.A. HukoHoBa [un ap.]. -
MockBa : UHOPA-M, 2021 - 372 c. - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=359529. - Pexxum
JocTtyna: no nognucke. - ISBN 978-5-16-011256-5. - ISBN
978-5-16-102288-7

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

Kypc Bbiclien mateMaTuku. B 2 4., 4. 1 : y4yebHuk / M.K.
BenaHokos [u gp.]. - u3a. 2-e, ncnp. n gon. - Mankon :
MarapwuH O.I'., 2013. - 384 c. - 96 Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917. -
Pexxum pocTyna: Ans aBTOPM3UPOB. NoJib30BaTeNen. -
Bubnwnorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

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

fAymenes, JI1.T. Boiclwas MmaTemMaTuKa : y4ebHuk / J1.T.
flumeHés. - MockBa : PMIOP, 2020. - 752 c. - 3bC 3HaHuym. -
URL: http://znanium.com/catalog/document?id=355350. -
Pexxum pgocTyna: no nognucke. - ISBN 978-5-369-01032-7. -
ISBN 978-5-16-102959-6. - ISBN 978-5-16-005400-1

http://znanium.com/catalog/document?id=355350

KpaTKuin Kypc BbICLLEN MaTeMaTUKK : y4ebHUK / noa pea.
K.B. bangunHa. - MockBa : Jawkos u K, 2023. - 510 c. - 3bC
3HaHWYM. -

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

MaTemaTuKka : y4ebHoe nocobue / O.M. JaHunos, JI.H.
XKypbeHko, .A. HukoHoBa [u ap.]; noa pea. J1.H. XXypbeHko,
I.A. HukoHoBon. - MockBa : UHOPA-M, 2022. - 496 c.

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

MaTemaTunKa B Nnpumepax 1 3agayvax : yyebHoe nocobue /
O.M. OerTapésa, J1.H. XypbeHko, ".A. HukoHoBa [n ap.]. -
MockBa : UHOPA-M, 2021. - 372 c. - (Bbicluee obpa3oBaHme:
BakanaBpwuaT). - 96C 3HaHuym. - URL:
http://znanium.com/catalog/document?id=377513. - Pexxum
JocTtyna: no nognucke. - ISBN 978-5-16-011256-5. - ISBN
978-5-16-102288-7

http://znanium.com/catalog/document?id=377513

Nypbe, W.I'. Bbicluas maTeMaTuKa. MNMpakTukym : yyebHoe
nocobue / U.T. JNlypbe, T.M. ®yHTKOBaA. - MOCKBa : By3oBckuit
yyebHuk, 2023. - 160 c.

https://znanium.ru/catalog/document?id=427407

517(075.8) K 93 Kypc Bbicllen MaTeMaTukn. B2 4., 4. 2 :
yyebHuk / M.K. begaHokoB [u ap.]. - Mankon : MarapuH O.T.,
2013.-279 c. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918. -
Pexxum pgocTyna: ANns aBTOPM3NPOB. NoJib3oBaTesnen. - MNpun.:
C. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

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

LUnnayes, B.C. 3afa4yHuK no BbiCLLUE MaTeMaTUKe :
yyebHoe nocobue / B.C. LLinnayes. - Mocksa : UHO®PA-M,
2025. - 304 c. - 5bC 3HaHnym.

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

LLnnayes, B.C. Bbicluas maTemMaTunKka : y4ebHuk / B.C.
LLnnayes. - MockBa : UHOPA-M, 2024. - 479 c. -

https://znanium.ru/catalog/document?id=432301
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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 GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)
390

HaumeHoBaHue y4yebHbIx
OVCLUMJIMH,
cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

o®0 0390

OMNK-1.4 3HaeT NpuHUMNMasabHbie 0COBEHHOCTM MOAENNPOBAHNA MaTEMATUYECKNX, PU3NYECKUX N XUMUYECKUX NPOLLECCOB,

npegHa3HavyeHHble ONA KOHKPETHBLIX TEXHOJIOrMYeCKUX npoueccos

4 4 4 CneunanbHble pasgensl
MaTeMaTuKn

8 9 9 BbinosHeHne 1 3awunTa
BbIMYCKHOWN
KBaJIMunKaunoHHoM paboTbl

6 8 6 TexHonornyeckas npakTmka
Ne2

2 4 2 O3HakoMUTesIbHas NpakTuKa

OMNK-2.7 OueHnBaeT CXoaNMo

CTb pe3y/ibTaTOB pacyeTOoB, NoJjiy4aeMblX Mo pas3/iMyHbIM MeTognKaM

4 4 CneuvanbHble pa3gensl
MaTeMaTuKn

8 9 9 BbinosHeHne 1 3awnTa
BbIMYCKHOWN
KBaJIMunKaunoHHoM paboTbl

6 8 6 TexHonornyeckas npakTmka

Ne2

7.2. OnucaHMe nokKasartenen u KputepueB oueHUuBaHuA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
dTanax Ux cbopmuposal-mn, onucaHuve WKaJsibl oOueHUuBaHusa

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeyAoBNEeTBOPUT |yaoBneTsoputen XopoLio OTJINYHO OLEHOYHOro
oCBOEeHMA enbHOo bHO cpeacTBa

KOMMeTeHuUu
1 2 3 4 5 6

OMNK-2: CrnocobeH y4acTBOBaTb B MPOEKTUPOBAHUN TEXHNYECK

YY4E€TOM SKOHOMUNYECKUNX, SKOJIOrMYECKUX, COUNaNIbHbIX N APYrnx OI'paHVILIEHI/IIZ

nx 06BEKTOB, CUCTEM U TEXHONOT NYECKNX npoueccos C

OlMK-2.7 OueHnBaeT CXO0ANMOCTb pe3yJ/ibTaTOB pacyeToB, Nos

YaeMbIX Mo pa3JIN4HbIM METOQUNKaM

3HaTh:
npuHUMNnanbHble
pasnuyunsa B
nogoxonax K
NpPOeKTMPOBaHUIO
TeXHUN4YeCKnx
061HEKTOB, CUCTEM
"
TEXHONOMM4YeCKnx
rMpoL,EeccoB, Xon
peanunsaumm
TpeboBaHum
paboyero npoekTa
npwv BbINOJHEHWN
TEXHONOMM4YeCKnx
MpoLIECCOB, B CUY
csoen
KoMneTeHuun
BHOCUT
KOPPEKTUPOBKY B
NMPOEKTHbIE
OaHHble

®parmMeHTapHble
3HaHuA

HenonHble 3HaHMA

CdopmupoBaHHsble,
HO cofep kallune
oTAesNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUA

YmMeThb:
onpenensiTb
noTpebHoCTb B
MPOMbIC/IOBOM
MaTepuane,
HeobxoanuMoMm ans
cocTaBJieHus
paboyunx NpoekToB
y4yacTBOBaTb B

- ]

YacTunyHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckarTcs
Hebosnblne
owmnbKmn

ChopmMupoBaHHbIe
yMeHuns

MaTepuasbl No
aucumnnvHe
TecTbl, BONPOCHI,
KOHTpPO/IbHas
paboTa
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

cbope n obpaboTke
NepBUYHbIX
MaTepnasioB Nno
3afaHuio
pyKoBoACTBa
MpoeKTHOM
cnyx6bl,
OCYLLEeCTBAATb
paboTy B KOHTaKTe
C cynepBaizepom

Bnapetb:
HaBblKamMu
onepaTMBHOIO
BbINO/IHEHUSA
TpeboBaHuin
paboyero npoekTa,
HaBblkamun paboThbl
C 3BM, ucnonb3sys
HOBble MeToA4bl U
rnakeTbl Mporpamm,
MeTOoLaMun OLLEeHKN
CX04MMOCTH
pesynbLTaToB
pacyeTos,
rnoJsly4aeMsblx rno
pasnnYHbIM
MeToAnKaM

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMmaTuyeckoe
npuMeHeHne
HaBbIKOB

OMNK-1: CnocobeH pewaTb 3aga4un, oTHoCcALWMeCa K I'IpOd)ECCVIOHaJ'IbHOPI neAaATesIbHOCTU, NpuMMeHaa MeTobl MOAESIMPOBaHUA,
MaTeMaTU4YeCKOro aHaanm3a, eCTECTBEHHOHay4Hble U 06 EeNH)KEHEPHLIE 3HAHWS

OMNK-1.4 3HaeT npuHUmMnmuaabHble 0COBEHHOCTN MOAEIMPOBAHNA MaTeMaTUYECKNX, (DN3NYECKNX N XUMNYECKUX MPOLLECCOB,
rnpegHasHayYeHHble 01 KOHKPETHbIX TEXHOJIOrMYeCKMX NpoL.eccos

3HaTb: OCHOBHbIE
MOJNIOXKEHUNS,
MeToAbl N 3aKOHbI
eCTeCcTBEHHOHAY4YH
bIX AUCLUUMNH
MNCNOoJIb3yeMbIX B
HedTerasoBblX

dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobenbl 3HaHWA

CdhopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

TEeXHOJIOrnsax
YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
MPUMEHSATb 3HaHUA hornyckatTcs yMeHus
eCTeCTBEHHOHaYy4H HebonbLIne

bIX AUCLUUMANH ONs ownbkmn

pelweHns

npogecCcruoHa bHb|

X 3apad

Bnapetb: YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
MeTodamMu n BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cmctemaTuyeckoe
cpencTeaMu HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
MaTeMaTn4ecKoro HaBbIKOB HaBbIKOB
aHanusaun nonyckatTcs

MoLesIMpoBaHNS, npobenb

TEeopeTnyeckoro n

3KCnepnMeHTasbH

Ooro nccnenosaHmA
Ha OCHOBE eCcTecCTB
€HHOHaY4HbIX
ancunnianH

MaTepuasbl No
avncumnianHe
TeCTbl, BONPOCHI,
KOHTPOJIbHada
paboTa

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuanbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHMW, HAaBbIKOB U (M1M) OoNbiTa AEATEeNIbHOCTU, XapaKTepU3yloLWwux 3Tanbl
c¢hopMUupoBaHUA KOMNETEHLU N B NpoLecce oCBoeHns obpasoBaTesibHOW NPOrpaMMmbl

KOHTpOJsibHbIE BOMNPOCHI U 3afaHns OJ1si NPOBefEeHNS TEKYLEro KOHTPoAsa aAna ctyaeHtos OP0
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Bonpocsl
1. Y10 Ha3biBaeTCa guddepeHunasbHbIM YypaBHEHNEM?
2. 4YT10 Takoe nNopafokK oudpdepeHymnanbHOro ypasBHeHna?
3. Kak cTtaBuTca 3agava Kown ana gndgepeHumasbHOro ypaBsHeHUs rnepsoro nopsaka?

4. Y1o HasbiBaeTCca AuddepeHuManbHbIM ypaBHEHMEM MNepBOro nopsaka C pasfensowmMmucs
nepemMeHHbIMn?

5. B 4em cocTouT cCxeMma peweHus guddepeHumanbHOro ypaBHeHUSA MNepBoro nopsafaka c
pasfenarwmMnca nepeMeHHbIMn?

6. YTo Ha3biBaeTCA 04HOPOAHBIM AU depeHUnanbHbIM YpaBHEHNEM NepBOro nopsaka?

7. B 4yeM cocTouT CxeMa pelleHna OoAHOpPoOHOro auddepeHUnasbHOro ypaBHEHUS MNepBoro
nopsaaka?

8. 4YTO Ha3blBaeTCs JIMHEWHbIM HeoAHOPOAHbIM AuddepeHLnanbHbiM yYpaBHEHUEM MepBOro
nopsnka?

9. B 4eM cocTonT cxemMa pelueHUs JIMHEeNHOro HeoAHOPOAHOro AnddepeHUnanbHOro ypaBHeHus
rnepsoro nopsiaka?

10. Y10 Ha3blBaeTCs ypaBHeHneM bepHynnn?
11. B 4eM COCTOUT CXeMa pelueHns ypaBHeHNnsa bepHynan?

12. Kakue gudepeHunanbHble YpaBHEHNA BTOPOro nopagka pewarTcsa npy noMoLwm rnoHUXXeHuns
nopsaaka?

13. B 4em cocTouT cxeMa pelwieHus anddepeHumnanbHbiX YpaBHEHNN, OOMYCKAOWNX NOHUXEHNEe
nopsaaka?

14. Kak cTaBuTCa 3agada Kowwn ana gndpdepeHumanbHOro ypasHeHUA BTOPOro nopsagka?

15. Y10 Ha3bIBaeTCs JIMHENHbLIM OOHOPOAHLIM AnddepeHUnasbHbIM YpaBHEHNEM BTOPOro nopsaka
C MOCTOSAHHBLIMU KO3hhUUMeHTaMn?

16. YTo Ha3blBaeTCHA XapaKTEpPUCTUYECKUM MHOro4JeHoM ANa AuddepeHUnanbHOro ypaBHeHUA
BTOPOro nopsfka C NOCTOAHHbIMU KO3 PULNEHTaMU?

17. B 4eM COCTOUT CXEMa pPEeLIeHUs JSIMHENHbIX OAHOPOAHbLIX ANMdEepeHLnaNbHbIX YPaBHEHUN
BTOPOro nopsifika C MOCTOAHHbLIMU KO3DPULIMEHTaMN?

18. YTO Ha3blBaeTCA JINHENWHbIM HEOAHOPOAHbLIM AuddepeHUnanbHbIM YpaBHEHNEM BTOPOro
rnopsgka C NMoCTOAHHbIMU KO3(hduuneHTammn?

19. B 4eM cocTouT CcxeMma pelleHus NMHENHbIX HeOOHOPOAHbIX AnddepeHUnanbHbIX ypaBHEHWUI
BTOPOro rnopsigka ¢ NOCTOSAHHbIMU KO3hpnumneHTamMmn?

20. anTe onpepeneHne gnddepeHumnanbHOro ypaBHeHNS € YaCTHLIMU MPON3BOAHbLIMU.
21. Kak onpenenuTb nopanok anddepeHumnanbHOro ypaBHeHNs ¢ 4aCTHbIMU NPOU3BOAHbIMN?
22. 4YT0 Ha3blBaeTCH peweHneM audgepeHumnanbHoOro ypasBHeHns ¢ YaCcTHbIMU NPONU3BOAHbIMN?

23. B 4yeM pa3nnyne obliero peweHns n obliero uHTerpana andoepeHLmnasbHOro ypaBHeHns ¢
YaCTHbLIMU NPOU3BOAHLIMUN?
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24. YeM OTNMYaKOTCA HaYasibHbIE N FPAHNYHbIE YCJI0BUA?

25. Kakon nopsigok nmMeeT ypaBHeHME nepeHoca?

26. Kakon hm3m4eckuin NnpoLecc onmcbiBaeT ypaBHeEHME nepeHoca?

27. Kakoe ypaBHeH/e Ha3blBaeTCA ypaBHEHNEM C HaCTHbLIMU NPOU3BOAHbLIMU BTOPOro nopsiaka?

28. YeM oT/AMYalOTCS NIMHENHbIE U KBa3WNHElHble anddepeHunanbHble YpaBHEHUA C YaCTHbIMU
NPOW3BOAHLIMU BTOPOro rnopsiaka?

29. KakoBa Ue/lb 3aMeHbl HE3aBUCMMbIX MEPEMEHHbLIX N NMepexona K HoBOMY aAnddepeHunarbHOMY
ypaBHEHWIO BTOPOro nopsagka?

30. Kakue ypaBHEHUS Ha3bIBAlOTCA XapaKTepUCTU4eCKUMMM ypaBHEHNSIMN?

31. Kakme Tunbl ANHENHbIX AnddepeHunanbHbiX YpaBHEHN C YaCTHLIMW NPOU3BOAHbLIMY BTOPOro
rnopsaka Bbl 3HaeTe?

32. Yto HY>XHO BbIHNCJINTD, 4TObbI YCTAHOBUTb TUMN AnddepeHLnanbHOro ypaBHeHNa C YaCTHbIMU
npon3BoaHbIMN BTOPOIro nop;m,Ka?

33. Kakoe ypaBHeHMe C 4aCTHbIMW NPOU3BOAHbLIMU BTOPOro Nopsiika Ha3blBaeTCs BOJIHOBbIM?
34. YeM OTNIMYaIOTCA KpaeBble 3a4a4u NepBoro 1 BTOporo poga?

35. Kak HanTu pelueHue no metony Nanambepa?

36. B 4yeM coCcTOUT MeTOo[ pa3sfesieHus nepeMeHHbIX uin meton dypbe?

37. Kakas 3agada HOCUT Ha3BaHue 3agayqu WTypma-Jinysunna?

38. Yem meTopa Oanambepa npegnoytutenbHee meTona dypbe?

Konarpoaenan pabora Ne 1. [Iuddepennuancuie vpapHeHHA IePEOT0 MOpATLa

3ananmne 1. Hafitu obmee pemenne muddepeHHansHoro vpagHeH A IEPEOTO TOPATKA C
PazIeNEOMHMECE IEPEMEHHEIME
dxdx—3ydy = x"yay.
3apanne 2. Haifita 00mee pemenne manefinoro guddepeMIHATEHOT 0 VPAEHEHHT IEPEOTO IOPATR
. 4x 1
L
x +1 x +1
3apanne 3. Hafita obmee pemenne ogHopogsoro guddepeHIHATBHOTO VPABHEHHT IEPEOTO IOpAOKa

-

' v V
2= 16¥+3.

x x
3ananne 4. Hafite obmmit meTerpan muddepeHIMamEHOTO VPAEHEHHA E NOMHEK Juddeperimamx

Ir x2 +}'2 +}'}dx+: Ix}'+x+e}'\iaﬁ;:0.

J
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Kontpoasuas padora Ne 2. [Tuddepennrancusie VpaBHEeHHA BBICIIHX IOPATKO

3aganne 1. Hafita 9acTHoe pemenne THHeAHOr 0 0JHOPOIHOr0 JHbdepeHITHATEHOT 0 VPaBHEHHA
ETOPOTO MOPAIKA C IOCTOAHHEBIME K03 D OHIMEHTAMH, VIOEISTEOPAROIIES HA9ABHEL VCIIOBHAM
" r
V" —61'+9y=0,(0)=3,
V'(0)=-5
3aganne 2. Haiita o0mee pemente MHHeHHOro HeoJHOpOOHOTO JHMdepeHIMATEHOTO VDABHEHH!
ETOPOTO MOPATKA C IOCTOSHHBIME Ko3dhduimenTamm

y'—6y' +13v=x"e".
KorTpoasnan padora Ne 3. Cucremer guddepeHIIHATEHEIX VPAaBHEHHHA

3apanne 1. Hafita pemenne cHcTeMEl, VIORISTEOPAIOMIEE HATATEHEM VCIOBHAM

-

x' =35x+5y.
y==dx+y,
x0)=0.(0)=0.

3apanne 2. Haiita pemense cHCTEMEBI MATPHYHEIM MeTOI0M
x'=6x—12y—z.
y'=x—-3y—z,
Z'=-dx+12y+3z
3aganne 3. Halita obmee pemesne cHCTEMEL
(x' =4x— 3y+12,

V' =3x+4y-e€.

Koarpoasuas padora Ne 4. Vpapneuna MaTeMaTHIeckoH QH3HKH

3aganme 1. OnpenemiTe THI VPABRHEHHS H IPHESCTH €70 K KAHOHHEECKOMY BHIV:
Uy + 2, —3u, +2u, +Tu, —3u=10.
3aganne 2. Hafita o0mee pemente rEmepooIHIecKoro VpaBHEHHA:
Uy, + 4y, +3u, =0.
3ananne 3. Hafita obmee pemenne napabomigeckoro VpaEHeHHS:
Uy +4u, + 4y, +u, —2u, =0.
3ananne 4. Hafita o0mee pemense 3IHOTHIECKOr 0 VPABHEHHA:
Up +2uy +5u, =0.
3apanne 5. Pennite zagagy Komm o714 BoIHOBOTO VpaBHeHHA Ha NpaMoi (MeTog Janambepa):
u, =u_, ulx0)= 1/'[’_1—_&:: ] u, (x,0)=0_
3apanne 6. PenniTe NepE v CMEIMAHHVED 233139V 4718 0JHOPOIHOTO BOTHOBOTO VDAEHEHHA Ha
oTpezke (MeTog Pvpre):
u x£(0.2), re(0,mx),
7y

= Uy
ulx0)=0, wul(x0)=x2-x) ul0,z)=u(2.¢)=0.
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Koarpoasnan pabora Ne 5. [[punoxenus cnennanssex GVHELIHE B
MaTeMaTHIeCKOH bHHKe

3aganne 1. Penmite kpacevio 2agaav Jupuxie s vpaeHenHa Jlannaca B IHHHEIPE:
Au=0, 0=r<2 O<z<l u_ =4-+", 0=r<2,

i

. =0, D=zl H|;_1:D= D=y
3aganne 2. Penmite Kpaeevio 2agagy Jupuxie g4 vpaeHennd Jlannaca B mape:
Au=0 0=r<2, u|_r_: =3+2cosF+6cos’ &
3aganne 3. Penmite xpacevio sagasv [(HpHxae 014 vpaBHeHHd | eMsMTONEIIA B KPYTE:
Autu=0 0=r<2, u =2cos’ @—sin” @+sin @

KoHTponbHbIe BONPOCH! U 3aAaHUsA OJiF npoBefeHun ﬂpOMG)KyTO‘-IHOﬁ aTrTecCtTauvm.
anMeprlﬁ nepe4yeHb BONpPoOCOB K 3a4YeTy no gucuvnjimHe

«CneuunanbHble pa3aesibl MaTeEMaTUuKn»

1. IuddepeniHaTcHEIE VPAaBHEHHA [I€PEOTO0 NOPAIKA, pazpPENIEHHEIE OTHOCHTEIRHO

npouzeogHOH. CyInecTEOBaHHE H eIHHCTECHHOCTE PEMIeHHA 230396 Komm .

VpapHeHHA C PA3IeIAlONIHMHCA TepeMeHHEIMH.

OasopoIHEIE VPAEHEHHA IEPEOTD ITOPATEA.

JIuuefinnle vpaEHeHHd. Y paeHeHHe bepHvim, PHKKaTH.

Vpaenenue B nonusx gaddepernnatax. HETerpHpvIOmHE MHOEHTENS.

VpapHeHHs TEepEOT0 NOpPAIKa, He paspemleHHEIE OTHOCHTENBHO IpoHzeogHoil. Ocobwle

DEIIeHHA.

7. Ilpoctefimmie THOE gHbGbEpeHITHATEHEIX VPAaBHEHHH, He pPazpelleHHEIX OTHOCHTEIBHO
NpOH3EOOHOH (HEIONHEIE VDABHEHHA).

&  uddepenunansyrle VpaEHeHHT BEICIHX TopAIkoe. Coyvaan NOHMESHHA IOPATKA.

9 Juumeiinsie guddeperIHATRHEIE VPABHEHHA N-T0 IOPAIKA C IEpeMeHHBIME K03 QdHIHeHTaMH.
Metog Jlarpamsa.

T
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10. Tunefinse muddepeHIHATEHEIS VPABHEHHA N-T'0 OPATKA C IOCTOAHHEIMHE K03 dHIHeHTAME.
Metog Diinepa.

11 Iloctpoenue oTHOPOIHOTO MTHHEHHOTO VPAEHEHHA 110 DVHIAMEHTATEHOH CHCTEME PEIIeHHE .

12 TloHm#eHHe NOpAIKA OJHOPOJHOTO /HHEHHOTO VPABHEHHA NPH IIOMOINH JIHHEHHO
HE23BHCHMBIX JACTHEIX PeIleHHH .

13. Jlunefinsle VPaEHEHHA ETOPOTO MIOPAIKA C IOCTOSHHBMH Ko3hdHIHERTAMEH H Ko/lebaTensHEIE
ABTCHHA.

14 Kpaepas zagaga ana guddepeHIHATEHOTO VpaBHEHHA BTOpOro nopagka. Dvukuma [ puna.

15. HopManeHele CHCTEMBI 00BIKHOBEHHEIX THDGEpeHIHANBHEIX VPABHEHHH IEPEOr0 IOPATKa.
Teopema cyImecTEOBAHHA H €JHHCTEESHHOCTH.

16. Cea2p MeIV VPABHEHHAMH BEICIIETO TOPAIKAE H CHCTeMAaMH THddepeHITHATEHEIX VPAEH eHHH .

17. lugefinple cHcTeMEl guddepeHIHATEHEIX VpaBHeHHH. DPVHIIMeHTATEHAd MATPHIA.
Onpegemutens Bporckoro.

18. Metoz 3finepa pemennd THHeAHEX 0JHOPOIHE CHCTEM C IOCTOSHHEIMHE Ko3ddHIIHeHTaMH.

19 MaTpu9Helf MeToZ pelleHHd JIHHEHHEIX OJHOPOJHEIX CHCTEM € I[IOCTOSHHEIMH
KoadduHenTaMI.

20. Tunefinsie HeogHOPOJHEIE cHCTeMEl. MeToa BapHauy MpoH3BONBHOMN IOCTOAHHOM.

21. Metog Jfinepa pemeHHd HEOJHOPOIHEIX CHCTEM.

22 Hynu pemenuii mTHHeANEX 0JHOPOIHEX THbDEpeHITHATEHEIX VPAEHEHHH BETOPOTO IOPATEA.
Teopema HItvpma.

23 Teopema cpapHEeHHA.

24 JuHefiHBIE CHCTEMEL C MIepHOIHIeCKHME Ko3dduunentams. MyIsTHIIHKATOPEL

25 TeopeMa 0 IPHEOIHMOCTH THHEAHOH CHCTEMEL.

26 Kpaepad sagaga nud QuHeHHOH cHcTeMel. Pvarmma [ puna.

27 Tlepuogudeckiie pelleHHd THHEHHBIX CHCTEM.

28 IlonsrHe muddepeHIHATEHERX VPABHEHHH B 9aCTHRIX DpoH3Boguer ([ YUIT).
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29 Knaccudwuxanma IVl no dopne.

30. BelE0og BOIHOEOIO VPABHEHHA.

31. Beleog vpaEHeHHE TEIUIONPOBOIHOCTH.

32 Knaccudmrarma JJVUII 2-ro mopagra mo THIaM.

33 IlouaTHe KpaepbIX 33039 414 VPaBHEeHHI MaTeMaTHIeCKOH dHamEm

34 HagansHele H rpagu9seie voIoeHa 4nd ocHOBHEX [ VUII 2-ro mopaaka; 1-a, 2-a 1 3-3
KpPAeBhIE 2aTa9H.

35 Kpaegsie 3agaqs 0Oe3 HA9aIBHBIX VCIOBHA

36. Kpaeprle 23aga9n 0Oe3 rpaHHYIHEIX VCIOEHH

37. Kpaerrle 2a7a91 Ha NOAVOSCKOHEIHOH IPAMOH.

38 Metoa JJanambepa pemenna [[YUIL

39 Metog @vpre pemenns JVUIL

40. 3aga9a o KoIeDaHHH CTPVHEL

41 VpapHeHHe TENIONPOBROIHOCTH. P VHKIHMA TEMIIEpaTVPHOTO BIHAHHA MTHOBSHHOT O TOMEIHOTO
HMCTOYHHKA TETIIa.

42 Obmee pemenne 1-i kpaeeoH 2a739H 114 0JHOMEPHOI 0 HEOJHOPOIHOTD VPAEHEHHA
TENIONPOEOIHOCTH.

43 ©vugadenTaneHOoe pemenne. Obmee pemenne 1-f kpaegoll 220398 714 0JHOMEPHOTO
HeOJHOPOAHOT 0 VPABHEHHA TEIIONPOEOJHOCTH C HEOJHOPOJHEIMH Ha9aTEHEIMHE VCTOEHAMH.

44 Pemenwne momuoi 1-f Kkpaepoii 3a0a9H 1149 VpaeHeHHd Teutonpoeogaoctd. 18, Pemenne
2agaan Komm (Oe2 rpaHHYHEIX VCIOBHE) 414 VPABHEHHA TeIUIONPOEOTHOCTH.

45, Pemenne 1-i Kpaepoii 2agaqn Ha DecKoHe4IHOH IpaMoil 414 vpaBHeHH TEIUIONPOE 0gHOCTH.

46. Pemenne 1-ii Kpaepoii 2a7a9i Ha DOIVOECKOHEIHOH IpaMoii 4719 VPABHEHHA
TENIONPOEOSHOCTH.

47 HuterpanIlvaccona.

48 TlocTaHOEKH KpaeBhIX 33039 /14 VPABHEHHH 3/ UM THY9eCKoro THa. [ [prmaepsr

49 3axousr Pyvpre.

50. Vpaerenwue Jlannaca g nonapHOH, THITHHApHEeCKOH, chepHaeckof cHCTEMAX KOOPIHHAT.

7.4. MeTogmnyeckue Matepuasnbl, onpeaensiowme npouenypbl oOueHMBaHUA 3HAHUM,
YMEHMUM U HaBblKOB, M ONbITa AEeATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUpoOBaHUA
KOMMNEeTeHLUun

TpeboBaHuA K KOHTPOJZILHOW paboTe

KoHTpoJsibHaa paboTa - cpeacTBO MPOBEPKU YMEHUI MPUMEHATb MOJIyYeHHbIe 3HaHUSA ANs
pelleHns 3afay onpeneneHHoro Tuna no TeMe Uan pasgeny.

KoHTponbHaa paboTa npenctasnaetr cobom oonH M3 BUAOB CaMoCToATENIbHOM paboThl
obyyatowmxcs. Mo cyTn - 3TO U3N0XKEeHNe OTBETOB Ha onpefesieHHble TeopeTnYeckmne Bonpockl no
y4yebHOM OMCUUMAMHE, @ TakKXe pelleHne npakTuYeckmx 3apayvy. KoHTposibHble MpoBOOATCA AN
TOro, 4tobbl pas3BuUTb y 0byYaloLWKMXCsa CNOCOBHOCTM K aHannM3y Hay4dHoOW M y4ebHo nuTepaTypbl,
yMmeHune o6obwaTtb, cMCcTeMaTU3NpPOBaTb W OLEHWBATb MPAKTUYECKUA W HayYHbIA MaTepuan,
YKPenasATb HaBblKM OBMAAEHUS MOHATUAMWN ONpeneneHHON HayKn N T.4.

MNpn oueHKe KOHTPOJIbHOM paboTbl npernogaBaTeslb PYKOBOACTBYETCA CJEAYOLWUMUN
KPUTEPUSMU:

- paboTa 6bina BbINOJIHEHA aBTOPOM CaMOCTOATESbHO;

- obyyatowmincs nopobpan [OCTATOYHbLIA CMUCOK NUTEpaTypbl, KOTOPbIA Heobxoaum Ans
OCMbIC/IEHNA TEeMbl KOHTPOJIbHOW PaboThl;

- aBTOp cymMes1 COCTaBUTb JIOTNYECKN 060CHOBaHHbLIN MNaH, KOTOprI7I COOTBETCTBYET
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NOCTaBJ/IeHHbIM 3a4a4aM 1 CHOPMYySIMPOBAHHON LLEsN;
- obyyalowmnca npoaHaan3MpoBas maTepuan,
- oby4atowmnca cymen ob0cHoBaTb CBOKO TOYKY 3pEHUS;
- KOHTposibHasa paboTa ohopmaeHa B cCoOoTBeTCTBUE C TpeboBaHUAMY;

- aBTOp 3aWnTnNa KOHTPOJIbHYIO pa60Ty n ycnewHo oTBeTW/Z1 Ha BCe BOMNPOCHI
npenogasatess.

KoHTponbHaa paboTa, BbiNosIHEHHas HebpexxHo, 6e3 cobnoaeHnsa NpaBua, NPeobaABASEMbIX
K ee 0hopMJIEHMIO, BO3BpaLWaeTca 6e3 npoBepkn C yKasaHWEM MPUYMH, KOTOpble AOBOAATCS 00
obyyatouwerocs. B aTom cnyvyae KOHTpoJsibHas paboTa BbIMOAHAETCA NOBTOPHO.

BapuaHT KOHTPOJIbHOWM paboThl BbiAAETCSA B COOTBETCTBUM C NMOPSAAKOBLIM HOMEPOM B CMUCKE
CTYOEHTOB.

KpuTepumn oueHkKu 3HaHUK npun HanuCaHum KOHTpOJIbHOﬁ pa6OTbI

OTMeTKa «OT/IMYHO» BbICTaBnseTcA oby4aloleMycsi, MnoKa3aBlEMYy BCECTOPOHHUE,
CUCTEMATU3UPOBAHHbIE, rNyboKkne 3HaHWUS BOMPOCOB KOHTPOJIbHOW PaboTbl M yMeHMWe YyBEPEHHO
NPUMEHSATb WX Ha MpPaKTUKE MNpU pelleHMN KOHKPEeTHbIX 3aga4, cBoboaHoe u npaBuibHOE
060CHOBaHME NPUHATLIX PeLUEeHNA.

OTMeTKa «XO0poLlo» BbiCTaBnsieTca obyvalllemMycs, ecnm OH TBepAo 3HaeT MaTepuan,
rPaMOTHO M MO CYLLECTBY W3JlaraeT ero, yMeeT NMPUMEHSATb MOoJlyYeHHble 3HAHWS Ha MPakKTUKe, HO
lonyckaeT B OTBETE WM B PELLUEHUN 3aa4 HEKOTOPbIE HETOYHOCTMW, KOTOPbIE MOXXET YCTPaHUTb C
MOMOLLbIO AOMNOJIHUTENbHBIX BONPOCOB NpernonasaTens.

OTMeTKa «Y[,0BJIETBOPUTESIEHO» BbICTaBJ/ISETCS obyyatoLiemycs, nokasasLlemMy
hparMeHTapHbIA, Pa3pPO3HEHHbIA XapaKTep 3HaHWW, HeAOoCTaTO4YHO MpaBWUJibHble DOPMYJIMPOBKN
6a30BbIX MOHATUNA, HaPYLUEHWUS NOrNYECKOW MNocsiefoBaTe/IbHOCTM B WU3JI0XKEHUWN MPOrpPamMMHOro
MaTepuana, Ho Npu 3TOM OH BJlafeeT OCHOBHbIMW NMOHATUSAMWN BbIHOCUMbIX HA KOHTPOJIbHYIO paboTy
TeMm, HeobxoOAMMbIMN A5t OafibHeNWwero oby4yeHnst U MOXKET MPUMEHSTb MOJTYYEHHbIE 3HAHUS MO
obpasuy B CTaHOAPTHOW CUTyauun.

OTMeTKa «HeyaoBNeTBOPUTE/IbHO» BbICTABASETCS o0Oy4yalolleMycsi, KOTOPbIA He 3HaeT
6osblUeA YAacTU OCHOBHOIO COAEP)XaHWs BbIHOCMMbIX Ha KOHTPOJIbHYIO paboTy BOMPOCOB TEM
OUCLUUMANHBI, OonyckaeT rpybble owunbkyM B (DOPMYSIMPOBKAX OCHOBHbLIX MOHATUA U He yMmeeT
NCNoJIb30BaThb MOJIyYeHHbIe 3HaHUS.

TpeboBaHua K HanucaHuilo pedepaTa

PedhepaT - npooykT camocTosTenbHon paboTbl obyvalouierocs, npencraBnasiowmn cobon
KPaTKOE W3N0XXEHME COoAep>XaHUa N pe3ysibTaToB UHAUBMAYAIbHON y4ebHO-UcCcienoBaTebCKON
0esTeNIbHOCTU. ABTOpP packpbiBaeT CyTb uccaenyeMmon npobnembl, NPUBOAUT Pa3/INYHbIE TOYKU
3peHnnA, a Takxxe cobcTBEHHbIe B3rndnbl Ha Hee.

PedepaT pnomkeH bbITb CTPYKTYpUpOBaH (Mo rnaBaM, pasfaenam, naparpacgam) n BkaYaTb
pasgesbl: BBeAeHMe, OCHOBHYIO YacTb, 3akJjl4yeHue, CrUCOK WCMOAb30BaHHOW nuTepaTypbl. B
3aBUCUMMOCTM OT TEMATUKK pedepaTa K HEMY MOTryT BbITb 0POPMIIEHBI MPUIOXKEHUS, COep KaLlme
OOKYMEHThbI, unatcTpaunm, Tabnmubl, CXeMbl 1 T.4.

Kputepumn oueHuBaHusa pedepara:

OTMeTKa«OT/INYHO» BbIMOJIHEHbI BCe TpeboBaHUA K HamnMuWCaHU W 3awuTe pedepaTa:
o603HayeHa npobriema n obocHoBaHa eé akTyasIbHOCTb, CAeNaH KPAaTKUIN aHaIN3 Pa3InyHbIX TOYEK
3peHMss Ha paccMaTpumBaeMyto npobsieMy U  JIOTUYHO WU3N0XKEeHa CcobCTBEHHas no3vuus,
ChopMyIMpOBaHbI  BbIBOAbI, TEMa pPacKpbiTa TMOJIHOCTbIO, BblAEpPXaH 06bEM, cobnoaeHsbl
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TpeboBaHUS K BHELLHEMY O0(hOPMJIEHMIO, AaHbl MPaBUJibHbIE OTBETbI Ha AOMOJIHUTEIbHbIE BOMPOCHI.

OTMEeTKa«X0poLLO» - OCHOBHble TpeboBaHUs K pedepaTy U ero 3almnTe BbIMOJHEHbI, HO MPKY
3TOM [OnyuweHbl HeAo4YéTbl. B 4YacTHOCTW, MMEKTCA HETOYHOCTU B WU3JOXKEHWM MaTepuana,
OTCYTCTBYET Jiormyeckasi mociefoBaTeNlbHOCTb B CY>XXAEHUSIX, He BblAepxaH 06bEM pedepaTa,
UMelTCa ynyuwleHnsa B OOPMIEHUN, HE [AOoMycKaeT CyLeCTBEHHbIX HETOYHOCTEW B OTBETe Ha
[OMONHUTESbHbIN BOMPOC.

OTMeTKa «y[OOB/IeTBOPUTENIbHO» - UMEITCS CYLLLeCTBEHHbIE OTCTYNNEeHUs OT TpeboBaHUI K
pedepnpoBaHMIo. B HacTHOCTW, TeMa OCBELLEHA NNLLb YaCcTUYHO, AONYLLEHbI (haKTUYeCcKMe owmnbKu
B colep)XaHun pedepaTa WAM MNpu OTBETE HA AOMOJIHUTEsIbHble BOMPOCHI, BO BPEMS 3alUMThbI
OTCYTCTBYET BbIBOJ.

OTMeTKa «HeyaoBNeTBOPUTENbHO» - TeMa pedepaTa He packpbiTa, 0b6Hapy)XuBaeTcs
CyLleCTBEHHOE HEeMoHUMaHne npobnemsl.

TPEGOBaHHH K BbIMOJIHEHUIO TECTOBOIo 3agaHusa

TecT - cuctemMa CTaHOApPTM3MPOBAHHbLIX 3afaHWI, MO3BOAAOWAS aBTOMAaTM3UPOBaTb
npouenypy U3MepeHus ypoBHS 3HaHUN 1 yMeHUIn oby4atoLlerocs.

B TeCcTOBbIX 3af4aHMNAX UCMOJIb3YIOTCA YeThbipe Tuna BOMNPOCOB:

- 3aKpbiTags ¢opMa - Haubonee pacnpocTpaHeHHass GopMa W npepnaraeT HECKOJIbKO
a/IbTEPHATMBHbLIX OTBETOB Ha MNOCTaBJIEHHbIN Bonpoc. Hanpumep, obyyatoeMycsa 3agaeTcsa BOMpoc,
TpebyLlWwnin anbTEPHATMBHOIO OTBETA «Aa» WM <«HET», <«ABAAETCA» WIN «HEe ABJSETCA»,
«OTHOCUTCH» WU «HE OTHOCUTCA» K T.N. TecToBoe 3ajdaHue, copeprkalliee BOMPOC B 3aKPbITOMN
opme, BkAoYHaeT B cebda oOMH WMAN HECKOJIbKO MpPaBWJIbHbIX OTBETOB W MHOrAa Ha3blBaeTCA
BbIOOPOYHBLIM 3adaHMeM. 3akpbiTad hopMa BOMPOCOB MUCMOJb3yeTCHd TakXXe B TecTax-3agadax C
BbIOOpPOYHbLIMN OTBEeTaMWU. B TeCToBOM 3a4aHuUM B 3TOM cilydae chOpMyIMpPOBaHbl YCI0BME 3a4a4M U
BCe HeobxoguMmble WCXOAHble AaHHble, @ B OTBeTax MNpeacTaB/eHbl HECKOJIbKO BapuaHTOB
pesynbTaTa peleHns B YNC0BoM nam bykseHHoM Bnage. Oby4aloWwmnncsa 4O/HKEH pewWwnTb 3a8ady 1
MokKa3aTb, KaKol U3 NpeAcTaB/IEHHbIX OTBETOB OH MOJY4YUSI;

- OTKpbITas ¢opmMa - BOMPOC B OTKPbITOM ¢opMe rnpenctaBnsieT coboi yTBepXxAeHue,
KoTopoe HeobxoAnMo AOMOJIHUTL. [JaHHas popMa MoXKeT bbiTb NpeacTaB/ieHa B TECTOBOM 3aaHuN,
HanpuMmep, B BUAE C/IOBECHOIr0 TeKCTa, hopMyJbl (ypaBHEHUS), rpaduka, B KOTOPbIX MPOMyLleHbl
CYLleCTBEHHblE COCTaBASAOWME - HYaCcTW C/ioBa UK ByKBbl, YC/IOBHble 0603HAYEHUS, NUHUN UK
n306paXkeHns 3JIEMEHTOB CXeMbl U rpaguka. OO6y4YaloWWMACA OO/KEH MO MaMsATU BCTaBUTb
COOTBETCTBYIOLLME I/IEMEHTLI B YKa3aHHbIE MeCTa («NpomnycKu»);

- YyCTaHOBJ/1IEeHNE COOTBETCTBUA - B AaHHOM CJly4Hae O6y‘-lalO|J.l,eMYCF| npeanaratloT gBa Crnncka,
MexXxny s3fieMeHTaMn KOTopbiX ciegyeT YCTaHOBUTb COOTBETCTBUE,

yCTaHOBJIEHME nocnengoBaTe/sibHOCTU - npegnosaraeT HeobxoQnUMoCTb YCTaHOBUTb
npasunJbHY NocaenoBaTesIbHOCTbL NpensiaraeMoro crnucka cnos nnm gpas.

TecTsl crpynnmnpoBaHbl Mo TeéMaM. KonnyecTtBo TECTOBbIX BOMpPOCOB B pa3gene pa3JiIndHo, 4TO
obycnoBneHo 06bEMOM N3yHaeMoro MaTeprasa 1 ee TPYA0EMKOCTbIO.

DopMYNPOBKN BOMPOCOB MOCTPOEHbI MO CAeAYOWNM OCHOBHBIM MPUHLUMNAM:

BbiOpaTb BepHble BapuaHTbl OTBeTa.

B nyHKTe npuBeneHbl KOHKPETHble BOMPOChbl M BapuaHTbl oTBeTOB. Ob6y4atouiemycs
npefanaraeTcs BbibpaTb HOMepP MNpPaBWILHOMO OTBETa W3 MpepsaraemMbiXx BapuaHToB. pu 3ToMm
cnepyeT yyecTb Ba)kHoe TpeboBaHMe: B OTBETaX K 3afaHuio ob6a3aTenbHO AO/HKEH ObiTb BEPHbIN

OTBET U OH A0JI>KEH OblTb TO/IbKO O4UH.

ObyyawLwmnca goskeH BblbpaTbh BEpPHbIM OTBET Ha MOCTaB/IEHHbIN BOMPOC U CBEPUTL €ro C
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NpPaBU/IbHLIM OTBETOM, KOTOPbIN AAeTCs B KOHLLE.
KpuTepum oueHKHU 3HAaHMK NpU NPOBeaeHUn TeCTUPOBaHUSA

OTMeTKa «OTJINYHO» BbICTaBJIAGTCSA MPU YCJOBUN NMPaBUJIBHOIO OTBeTa He MeHee YyeM 85%
TeCTOBbIX 3aaHUN;

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

OTMeTKa «yOOBNETBOPUTENIbHO» BbICTaBNAETCA MNP yCJZ1I0OBUW NpPaBUJIbHOIo OTBETa HE MeHee
50 %;

OTMeTKa «Hey0BJIeTBOPUTENIbHO» BbICTAaBAAETCA NPU YCJI0OBUU NPaBUIbHOIO OTBETA MeHee
yeM Ha 50 % TecToBbIX 3adaHUN.

Pe3ynbTaTbl TEKYLLEro KOHTPOJIA MWCMOJb3YOTCS MpU  MPOBEAEHUN MPOMEXKYTOYHOM
aTTecTaymun.

TpeboBaHusA K NpoBeAeHUIO 3a4eTa

3a4eT - hopMa NPOBEPKM 3HAHUIN, YMEHUIN N HABbLIKOB, NPUOBPETEHHbIX 0byYaloLMMNCa B
npoLiecce ycBoeHusa y4ebHoro MaTepumana NeKUNoHHbIX, MPaKTUYeCKUX N CEMUHAPCKUX 3aHATUIA MO
ONCLUNANHE.

KpuTepum oueHKM 3HAaHUMN Ha 3a4eTe:

3a4eT MOXEeT NpPoBOAMTLCSA B (hOpMe YCTHOIro onpoca Uan no Bornpocam, C NnpeaBapuTesibHon
NoAroTOBKOW nnmbes noAroToBKM, MOYCMOTPEHUIO NMpenogaBaTerns.

Bonpochbl yTBepXOalTCA Ha 3acefaHunm kKadeapbl U MOAMUCLIBAIOTCS 3aBeayloLuMm
Kaenpon. MpenogaBaTesb MOXKET MNPOCTaBUTbL 3a4veT 6e3 onpoca wam cobecegoBaHUs Tem
CTyOEeHTaM, KOTOPbl€ aKTVMBHO Y4aCTBOBA/IM B CEMUHAPCKUX 3aHATUAX.

LLikana oueHmBaHuA: aOByxbansbHasd LWKasna - He 3a4yTeHO (He BbIMNOJIHEHO); 3a4TEHO
(BbINOJIHEHO).

OueHKa «3a4TeHo» CTaBATCcsA obyyatollemMycs, OTBET KOTOPOro CBUAETENIbCTBYET:

- 0 MOJIHOM 3HaHUK MaTeprana no NpPorpamMmMe;

- 0 3HAHWN PEKOMEHL0BAHHOW NUTepaTypbl,

- 0 3HaHUWN KOHLLEeNTyaJibHO-NMOHATUINHOro annapaTa BCEro Kypca U NpUHMMaBLUMA aKTUBHOE
y4acTusi HACEMUHAPCKNX 3aHATUAX, aTakKXKe COAEPXXUT BLEOM NMPaBuJibHOE U apryMeHTMPOBaHHOe
N3710)KEHNE MaTepuana.

OueHka «He 3a4TeHO» CTaBsATCSA obyvalllemycs, MMelleMy CyllecTBeHHble npobensbi

B3HAHWM OCHOBHOIO MaTepuasia rno nporpamMe, aTakxxe A0OMNyCTMBLUEMY MPUHLMNWAJIbHbIE OLINOKN
npu N3N0XXKEHUN MaTepuana.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

517(075.8) K 93 Kypc Bbicllenn MaTeMaTukn. B2 4., 4. 1:
yyebHuk / M.K. BegaHokoB [u gp.]. - n3a. 2-e, ucnp. 1 gon. -
Mawkon : MarapuH O.I'., 2013. - 384 c. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917. -
Pe>xmm gocTyna: 4 aBTOPU3MPOB. NOSb30BaTeNen. -
Bubnwnorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

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

517(075.8) K 93 Kypc Bbicllenn MaTeMaTuKn. B2 4., 4. 2 :
yyebHuk / M.K. begaHokoB [u gp.]. - Mankon : MarapuH O.T.,
2013.-279 c. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918. -
Pe)xum pocTtyna: ans aBTOpU3MPOB. NoJsib3oBaTenen. - Mpwun.:
C. 270-273. - bubnuorp.: c. 274-278 (41 Ha3B.). - ISBN
978-5-91692-191-5

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

MaTemaTnyecknnm aHanus. MeToamnyeckne pekomeHgaumm no
n3yyeHunto oHNnanH-kypca / Coct. Aémuna T.U., LLieBskoBa
0.M., Yysako E.B. - Mankon: UM "Ky4epeHko B.O., 2023. - 58 c.

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

AumeHes, JI1.T. Bbicluasi MaTeMaTuKa : y4yebHuk / J1.T.
AymeHéB. - MockBa : PUIOP, 2020. - 752 c. - 3BC 3HaHuymM. -
URL: http://znanium.com/catalog/document?id=355350. -
Pexxum pgocTtyna: no nognucke. - ISBN 978-5-369-01032-7. -
ISBN 978-5-16-102959-6. - ISBN 978-5-16-005400-1

http://znanium.com/catalog/document?id=355350

Nypbe, U.T. Bbicliaa MaTeMaTurKa. MNpakTukym : yyebHoe
rnocobue / N.T. Nlypbe, T.M. ®yHTUKOBA. - MOCKBa : By30oBCKui
yyebHuk, 2023. - 160 c.

https://znanium.ru/catalog/document?id=427407

MaTemMaTunyecknin aHanus : oHnanH-kypc / demuHa T.U.,
LLlessikosa O.M1., Yysako E.B. - Mankon, 2020. - 36 4acos. -
URL:

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

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

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

8.2. lononHuTesibHaA nurTepaTtypa

HasBaHue

CcblniKa

NnHenHasa anrebpa n aHannTN4eCcKasa reoMeTpus.
MeToaunyeckmne pekoMmeHaaLunm no n3y4eHnio oHNanH-Kypca /
CocT. bepaHokos M.K., IéMnHa T.U., Ky3bmeHko H.A.,
LLleBsakosa O.M., XakoHoBa WU.M. - Mankon: UM "Ky4yepeHKo
B.O., 2023. - 64 c.

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

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

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

KpaTkuii Kypc BbICLLEN MaTeMaTuKKK : y4ebHUK / noa pea.
K.B. bBangunHa. - MockBa : JawkoB u K, 2023. -510 c. - 3bC
3HaHUyM.

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

MaTemaTuka : y4ebHoe nocobue / KO.M. JaHunos, JI.H.
XKypbeHko, .A. HukoHoBa [n gp.]; noa pea. J1.H. XXypbeHko,
[.A. HukoHoBoW. - MockBa : UHDPA-M, 2022 - 496 c.

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

MaTemaTuka B Nnpumepax 1 3agadax : y4ebHoe nocobue /
O.M. OerTapésa, J1.H. XXypbeHko, ".A. HnkoHoBa [n ap.]. -
MockBa : UHOPA-M, 2021. - 372 c. - (Bbicwee obpa3oBaHme:
bakanaspwuarT). - 3bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=377513. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-011256-5. - ISBN
978-5-16-102288-7

http://znanium.com/catalog/document?id=377513

Lnnayes, B.C. 3aga4HuUK Mo BbICLLEN MaTeEMaTUKE :
yyebHoe nocobue / B.C. LLinnayes. - Mocksa : UHOPA-M,
2025. - 304 c. - 5bC 3HaHunym.

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

Lnnayes, B.C. Bbiclwas maTemMaTuKa : y4ebHuk / B.C.
LLinnayes. - MockBa : UHOPA-M, 2024. - 479 c. -

https://znanium.ru/catalog/document?id=432301
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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,
3HUMKIONeann, CoBapu U CNpaBoYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE OOKYMEHThI,
crneuvanbHble Nepuoanyeckmne n3gaHnua n n3faHus, Bbinyckaemble nsgaTtenbctsamum By30B.96C
«KoHCcynbTaHT cTyaeHTa». HedTb 1 ras : cTyaeH4Yeckasn 3/1eKTpoHHas bubnnoTteka : cant / 000
«[Monntexpecypc». D1eKTpoHHas bubnnoteka TexHmn4yeckoro By3a. - Mocksa, 2012. - . - URL:
https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2016-003.html - Pexxum goctyna: ans
3aperucTpup. nosib3oBaTesie. - TeKCT 3/IEKTPOHHbIN.ABNAETCA 31eKTPOHHON BubnnoTevyHomn
cuctemon (3bC), npepocTaBasAOWEn OCTYN Yepes ceTb IHTepHeET K y4ebHoM nuTepaType n
OOMNOSIHUTENIbHLIM MaTepuanam, NpuobpeTeHHbIM Ha OCHOBAHUUN NPSAMbIX AOrOBOPOB C
npasoobnagatenamu. MNoAHOCTLIO COOTBETCTBYET TpeboBaHUAM hefepasibHbIX FOCYAapPCTBEHHbIX
obpa3oBaTeNbHbIX CTaHAApPTOB TpeTbero nokoneHus (ProcC BO 3+) K koMnaekToBaHUO BubnuoTex,
B TOM YMCJie SNEKTPOHHbIX, B YaCcTn hopMmnpoBaHns OHLOB OCHOBHOW N AOMNONHUTENBHOMN
nntepaTypsbl, ona CNo, BO u acnupaHTypsl. http://znanium.com/catalog/ IPRBooks. ba3osas
KOJINEKLUUS : 9/IEKTPOHHO-6MbnnoTevyHasa cuctema : canT / ObLecTBO C orpaHUYeHHON
OTBeTCTBEHHOCTbIO KomnaHunsa "An MNMun Ap Meguna". - Capatos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apernctpump. nosb3oBaTenen. - TekcTt
3/IEKTPOHHBbIN. ABNAETCA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM 3/1I€KTPOHHLIM PeCcypcoMm s
BbICLLUMX U CpefHUX creunanbHbiX y4ebHbiX 3aBeeHUi, Hay4YHO-uccneaoBaTeslbCKUX MHCTUTYTOB,
ny6anyHeix 6ubnuoTek, npruobpeTatonx KopnopaTUBHbLIN AOCTYN AJ18 CBOMX obyvatowmxcs,
npenopasatenen u 1.4. 9bC BkAtoYaeT y4ebHYO U Hay4YHYIO nTepaTypy NO HanpaBJ/IEHUAM
NOArOoTOBKW BbICLLEro N cpeaHero npodeccuoHanbHoro obpasosaHums.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa 6bubnuoTteka (HIB) :
henepanbHas rocyfapcTBeHHas MHPOPMaLMOHHAsa CucTema : CanT / MUMHNCTEPCTBO KyNbTypbl
Poccuiickon ®epepaunm, Poccrminckas rocygapcTeeHHas 6bubnmorteka. - MockBa, 2004 - - URL:
https://H36.pd/. - Pexxum goctyna: onsa 3apeructpump. nosb3oBaTenein. - TeKCT: 3/IEKTPOHHbIN. HIb -
npoekT Poccuninckonm rocymapcTBeHHon 6ubnmotekn. HaumHas ¢ 2004 r. MpoekT HaunoHanbHas
351eKTpOoHHaa 6ubnmnoteka (HOB) pa3pabaTbiBaeTcs BeOYLLMMU POCCUMNCKMMN BubnmnoTekamm npu
noaaep>xke MmHmnctepcTBa KynbTypbl Poccninckonm ®epepauymm. OcHoBHas uenb HIb - obecneunTs
cBobOAHbIN [OCTYN rpaxaaHam Poccnnckonm depepaunmm KO BCEM N3L4AHHbLIM, N34aBAEMbIM U
XpaHAaWmMca B poHAaX POCCUNCKUX BNBANOTEK N3JaHUAM U Hay4YHbIM paboTaM, - OT KHUXHbIX
NamMATHUKOB UCTOPUU N KyNbTypbl, 4O HOBENLLNX aBTOPCKUX Npomn3BeaeHU. B HacTosLLee BpeMs
npoekT H3b BkatovaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, Bonee 33.000.000 3anucen
KaTanoros.POCCUNCKASA HALMOHANIbHASA BUBJIMOTEKA (PHB) : cainT / Poccuitickas HaumMoHanbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: nnsa 3aperncTpup.
nofib3oBaTesiel. - TEKCT: 3/IEKTPOHHLIN. "... 04HA N3 KPYMNMHENLNX B MUPe U BTOpas No Be/NYNHE
¢doHpoB B Poccunckon depepaumm - CAYy>XNT POCCUNCKOW KYNbType U HayKe, XpaHuT
HaLMOHaIbHYIO MaMATb, CMNOCOBCTBYET NPOCBELLEHMIO HacenaLWwmx PoOCcCcnio Hapoa4oB U
pacnpocTpaHeHuUto naen rymaHusma. ... B dongax bubnmotekn xpaHurca 6onee 38,6 MAH 3K3.
npon3ssegeHnin nevyaT N NHbIX NHPOPMALMOHHbBIX PECYPCOB, B TOM HYUC/E U Ha 3NEKTPOHHbIX
HOCUTEeNAX, AOCTYMHbIX LUMPOKOMY KPYry nosb3oBaTtesien. ExxerogHo PHB nocewaeT okono 850 ThIC.
YyuTaTesnen, KOTOPbIM BblAaeTcsa A0 5 MIH N3aHUN, K ee 3/IeKTPOHHbIM pecypcam obpalwiatoTcs 3a
rof cebile 10 MAH yAalieHHbIX Nonb3oBaTenen. ... CoxpaHasa KyAbTYPHYIO 1 UCTOPUYECKYIO
npeeMCcTBEHHOCTb, BEPHOCTb BMBANOTEUYHBIM TpaauLmMaM, 3a10)KEHHbLIM elle B IMnepaTopcKon
My6nnyHon 6mubnnoteke, PHb cerogHsa — coBpeMeHHoe NMHHOPMaLIMOHHOE yyYpexXaeHue,
OCHallleHHOoe HoBeNWwnM 06opyaoBaHNEM U CBOEBPEMEHHO OTBEYatoLLee Ha HaCyLHble BbI30BbI
BpeMeHn." (untaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4yHas anekTpoHHasa bubnmoreka : canT. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyna: AN 3aperncTpup. nosb3oBaTenen. - TekcT:
3/1eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3paHa B 1999 roay no nHnumatuee Poccninckoro
hoHpa dyHAaMeHTasbHbIX NCCefoBaHNn onsa obecrnevyeHnss POCCUNCKMM YYEHBIM 3/IEKTPOHHOI O
[oCcTyna K BeAyLnUM NMHOCTPaHHbIM Hay4YHbIM n3ganumam. C 2005 roga eLIBRARY.RU Havana paboTy c
PYCCKOA3bIYHbIMUK NMYBANKALNAMU U HbIHE SABNSIETCS Beayllen 3/1eKTPoOHHON 6ubnnoTekon Hay4yHowm
nepmoanKm Ha pycCkoM a3bike B mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
e L |
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3/1eKTpOHHaa bubnmnoTteka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
nocTyna: ans 3aperncTpup. rnosb3oBatenen. - TeKCT: 3/1IeKTPOHHbIN. KnbepJleHMHKa - 3To Hay4Has
3/1eKTPOHHaa bubnmnoTteka, NOCTPOEHHAs Ha NMapaaurme oTKpbITon Hayku (Open Science),
OCHOBHbIMIM 3afa4aMun KOTOPOW ABASETCA NONyAapu3auUns HayKu U Hay4HON AeATeNIbHOCT!,
06LeCTBEHHbIN KOHTPOJIb Ka4ecTBa Hay4HbIX Nybankaunn, passutme MexancunnanHapHbix
nccnefoBaHMN, COBPEMEHHON0 MHCTUTYTa Hay4YHOW peleH3nn, NoBbILLeHNe LUTUPYEeMOCTH
POCCMNCKONM HAayKn 1 NOCTpoeHne nHppacTpyKTypbl 3HaHUI. https://cyberleninka.ru/
Mepnoanyeckne n3gaHnsa OOCTYMHble obyYaloLwmmcsa n cotpyagHmkam ®rb0OYy BO MI'TY no noanuncke
N Ha OCHOBAHMWN KOHTPAKTOB M JINLLEH3UOHHbIX cornaweHui. /index.php/resursy/37-periodicheskie-
izdaniya Qil-Info.ru : THHOPMaAUWOHHLIN CaT NHXXeHepoB HeTU U rasa. - [Mocksal. - URL: http://oil-
info.ru/. - TEKCT: 3NEKTPOHHbIN.BKNtoYaeT nybnmkauum no pasgenam: bypenune, paspaboTka,
nobblya, HepTenoTAadva, TpybonpoBoabl, SKOHOMUKa N Ap. ECTb pybpuka: rmgpaBnnyeckme
pacyeTbl. Bce cTaTbu B OTKPbLITOM A0CTyrne. Bo3moxHa pernctpauyus. http://oil-info.ru/ HE®Tb
POCCUMN : nHpopMaynOHHO-aHannTnyeckuin noptan, MockBa, 1998. - URL: https://neftrossii.ru/. -
TeKkcT: 3/1eKTPOHHbIN.[MopTan npenocTaBnseT cBO6OAHBIN AOCTYN K NOJIHOW 1 ornepaTUBHON
nHpopMaumm o HedpTeraszosom bnsHece: ynobHasa HaBuraumsa no canTy, exxegHeBHas HOBOCTHaS
JleHTa, oTpac/ieBas CTaTUCTUKA, KOMMeHTapuun 3KcrnepTos, 0630p Npecchbl, OPUrMHANIbHbIN KOHTEHT,
TeHAepbl, BakaHcun TIK, 6a3za gaHHbIX Npeanpunatuin TIK, apxus nybnnkauun. https://neftrossii.ru/
PocHedTb : [canT]. - MockBa. - URL: https://www.rosneft.ru/. - TeKCT: 2NeKTPOHHbIN.CanT
paccka3biBaeT 0 paboTe kopnopaunn PocHedTb: HoBocTn, CMU 0 KomnaHun, Hay4HO-TeXHNYeCcKunin
BeCTHUK MNAO «HK «PocHe(pTb», Ma3eTa «AkunoHep», BugeomaTtepunasbl U1 MHOroe apyroe.
https://www.rosneft.ru/ Fasnpom : [canT] / MAO «la3npoms». - MockBa, 2003. - . - URL:
https://www.gazprom.ru/. - TEKCT: 31eKTPOHHbIN.OdurmanbHbln cant OAO «lasnpom» -
KpynHenwen sHepreTn4eckon koMmnaHmm. Cooep>XmnT NosiHble TEKCTbI CTaTen XXypHana «lasnpom».
https://www.gazprom.ru/ KoHCynbTaHTII0C : cnpaBo4yHO NpaBoBas cuctema: [canT]. - MockBa,
1997. - 2021. - URL: http://www.consultant.ru/about/. - Pexxum goctyna: ¢ KOMNbIOTEPOB
YHUBepcuTeTa (JlokanbHasa Bepcus). - TEKCT: 3/1eKTPOHHbIN.MacliTabHble HeEKOMMepYeckme
npoekTbl KoHcynbTaHTMA0C pa3paboTaHbl B moMoLb ByxranTepam u (OUHaHCOBLIM CrieunanncTam,
IopncTaMm, CTyAeHTaM Iopuanvyecknx 1 3KOHOMNYeCKnX cneymanbHOCTEN.
http://www.consultant.ru/about/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

CoBepLUeHCTBOBaHNE METOA0B YMNpaBAeHNs N NMJIaHUPOBaHUSA XO3ANCTBEHHON AesATe/IbHOCTU B 3HAYNTEJIbHOW Mepe CBSA3aHO C NPUMEHEHUEM
B HAayKe 1 NpakKTUKe MaTeMaTU4YeCKNX MeTOI0B NCC/IeiOBaHUS.

Llenb Kypca MaTeMaTUKM B CUCTeMe MNOAroTOBKWU 6aKanaBpa - 0CBOeHMe HeobxoaAMMOro MaTeMaTM4ecKoro affapaTa, nomMoratouiero
aHaNIn3npoBaTb, MOAENTINPOBAaTb N pellaTb NpUKJlagHble 3ada4d, NCroJib3y4d B CJlyHae HeobxoanmocTu OBM.

3a0a4M M3yYEeHUA MaTEMATUKN KaK PYHAAMEHTaIbHOW OUCUUMINHBI COCTOST B PA3BUTUUN NIOTMYECKOrO U aJifOPUTMUYECKOrO MbILLUIEHUS, B
BbipaboTKe yMeHUs MOAeSINPOBaTh peasibHble MPOLECCHl, B OCBOEHUW MPUEMOB MCC/IeA0BaHUA U pPeLleHUs MaTeMaTU4YecKn (hopMasiNn30BaHHbIX
3ala4, B OBNlaJleHNN OCHOBHbLIMM METOZaMN MaTeMaTUKMN.

Lenbio nekuuin SBASETCA WU3JNI0OXKEHME TeOopeTMYeCKoro maTepumana U WANCTpauus ero npuMepamMu 1 3adadaMmun; UCTOPUU MNOSIBNIEHUSN
Hanbonee Ba)kKHbIX MOHATUIN U pe3ynbTaToB. OCHOBHbLIM TEOPETUYECKUM pe3ysibTaTaM AOJIKHbl COMYTCTBOBATb MOSACHEHUS 06 UX NMPUNIOXKEHUSX K
OPYruM pasfesam MaTeMaTUKU U K OPYrUM HayKaMm.

Llensto MPaKTNn4eCKnx 3aHATUI ABNSeTCS 3aKperuieHmne TeopeTn4eckoro martepuala nekunnm un Bblpa6OTKa YMEHNA pelaTb npmuMmepbl 1
3agaydnm gnga nocneayrwouiero npuMeHeHnAa maTteMmaTUn4eCKnMX METOA0B B SKOHOMUNYECKUNX, TEXHUYECKNX U COLUMaNIbHbLIX NMPUIOXKXEHNAX.

3afayum N3yyeHns UCUMNANHbI COCTOAT B peannsaumm TpeboBaHui, ycTaHoBNeHHbIX B ®TOC BO noarotoBke 6akanaBpoB No HanpasJieHUIO.

B xo4e n3syyeHns gucumnanHbl CTaBATCS 3a4avy Hay4YuTb obyyaroLwmxcs:

- UCMO0JIb30BaTb B CBOEW NMPAKTUYECKOW AEATENbHOCTN MaTeEMaTMYeCKMe MeToAbl U MOAENN;

- OPMEHTNPOBATLCSA B Bbibope Hanbonee NOAXOASLLIErO MAaTEMATUYECKOrO MHCTPYMEHTApPUS NPU peLleHn CTosLWNX nepen HAMKM 3aaay. Cioaa
OTHOCMKTCS, B MEPBYI0 04epelb, N3yvyeHne MetoaoB cbopa 1 06paboTKM CTaTUCTMHECKON NHOPMaLIMM, @ TaKXXe OLLEHKA COCTOSIHUSA U NepCcrneKTUBHI
Pa3BUTUS COLMAbHBLIX N SKOHOMUYECKNX MNPOLIECCOB;

3afayen MaTeMaTuKM ABNSeTCs obyyYeHne CTyAEeHTOB MPMMEHEHMUIO Pa3sinyHbiX CNOCOOOB MCMOb30BaHWS MOJYYEeHHON UHGOopMauunM - oT

MPOCTOro norn4eckoro aHamsa p[OO COCTaBJZIEHNA CJIOXKHbLIX MaTeMaTUu4ecknx Moaenem wu pa3pa60TK|/| MaTeMaTun4eCcKoro arnapata WUX
nccnenoBaHnA.

MeTtopaunuyeckue YKa3aHusa MO OCBOEHUI0O AUCUUNJIUHBI

34/42



Paszpen oucumnianHbl MeTonabl Cnocobbl (hopMbl) [CpencTBa dopMumpyemble
obyyeHuns KoMneTeHuumn
obyyeHuns obyyeHuns
4 cemecTp
NnddepeHLnanbHble ypaBHEHUSA § aHanUTN4yecknn; - nekumsa 0 y4ebHuK; OnK-1.4
nepBoro nopsiaka
§ peweHune 3anay; - MpaKkTn4eckoe o y4yebHoe
BaHATMe nocobue OnkK-2.7
§ paboTa C KHMron.
AnddepeHLnanbHble ypaBHEHNS § pewweHune 3apay; - nekuuns o KapTOYKU
BbICLLINX MOPALKOB BafjaHus, OlK-1.4
§ paboTa c KHMron; - NpakTun4yeckoe
BaHATNE o] yyebHog
§ cnoBecHble; nocobue OrnkK-2.7
§ NpakTunyeckue 3agaHus;
§ 06 BACHUTENBHBIN.
CncTembl gnddepeHumnanbHbIX § pelueHune 3apav; - nekuns o y4ebHoe
YpaBHEHWU nocobue OnkK-1.4
§ paboTa C KHMrown; - NpakTn4yeckoe
BaHATUE
§ croBecHble; OnkK-2.7
§ NpakTuyeckue 3afaHus;
§ 06 BbACHMTENbHbIN.
Knaccndumkaums, kKaHoHNYeCcKme § peweHune 3anay; - nekums 0 y4ebHuK;
hopMbl 1 MeTOAbI pPeLleHNs YpaBHEHNN OnkK-1.4
1 KpaeBbIX 3afla4 MaTeMaTU4yeckon § paboTa C KHMrom; - NpakTn4yeckoe o] yyebHoe
hbr3nkn BaHATUNE nocobue;
§ cnosecHble; OnkK-2.7

§ NpakTnyeckue 3agaHuns;

§ 06BACHUTENBHbIN
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YpaBHeHUsA runepbonnyeckoro Tuna  [§ pelweHune 3apav; - nekums 0 y4ebHuK;
OMnK-1.4
§ paboTa C KHMrom; - NpakTn4yeckoe o] yyebHog
BaHATMe nocobue;
§ cnosecHble; OonkK-2.7
§ NpakTu4yeckne 3afaHuns;
§ 06 bSACHUTENIbHbIN
YpaBHeHMs napabonmyeckoro Tmna § paboTa C KHMrom; - nekumns o] yyebHog
nocobue OnkK-1.4
§ cnosecHble; ' NpakTu4yeckoe
3aHATUE OnkK-2.7
§ NpakTu4yeckne 3afaHuns;
§ 06 BbSACHMUTENbHbIN.
YpaBHEHMA 31IMNTUYECKOro Tuna § peweHune 3agay; - nekums 0 y4ebHuK;
OrnkK-1.4
§ paboTa c KHMron; - NpaKkTn4eckoe o yyebHog
BaHATUE nocobue;
§ cnoBsecHsble; OrnkK-2.7
§ NMpakTu4yeckne 3agaHuns;
§ 06 BACHUTENbHBIN

PekomeHpavuunmn O6y‘-lalOLLU/IMCFI ro riJiaHnpoBaHWK n opraHnsalnn BpemMeHu,
HeobxoanmMoro Ha n3ydyeHwne ANcUnrJinHbl

B npouecce m3yyeHus MaTeMaTuMKu obydvalolwemycsa npepsaraetcs nNpocaywaTb KypC JeKUUA W MOCEeTUTb MNpaKTUHecKme 3aHAaATus.
JIeKUMOHHbIE 3aHATUS UMEIOT UeNblo WU3N0XKUTb U3y4aeMbl MaTepuasn, CoobwnTb CUCTEMY OMNpefeneHHbIX 3HaHWN, OPUEeHTUPOBAHHLIX Ha
crneundunky npodeccuoHanbHOM MOoAroToBkM 6GakanaBpoB. Ha npakTMYecKux 3aHATUAX MpeanosiaraeTca peleHne npakTUYeckux 3anad,
chopMmpoBaHMe HaBblKOB AENCTBUM MO 3afaHHbIM asiropuTMaM MOCTPOEHUS MaTeMaTU4YeCKMX Mogesien uccriefyemblX MpOoLecCoB U yMeHUNn
KOHCTPYMpOBaTb CaMOCTOATENIbHO MOAeNN, OTparkaloLme CyTb ABAEHUN U MPOLECCOB peasbHON AEACTBUTENbHOCTU, 00y4nTb YMEHMAM co3haBaTbh
CaMOCTOATE/IbHO aJIrOPUTMbI peLleHns npakTuyecknx 3agad. CamoctosaTesnbHasa paboTa Bka4aeT B cebsa CaMOKOHTPOJIb 3HAHWNA, NOJIyYEHHbIX Ha
JNIEKLMOHHBIX U MPaKTUYeCKUX 3aHATUAX, AOMALUHASA NOAFOTOBKA K MPeACcTOoANM MPakKTUYeCKUM 3aHATUAM, KOJIJIOKBMYMaM, BOCNPOM3BEAEHME MO
namMaTn onpepeneHnn, GOpMyIMpoOBOK TeopeM, BbIBOLOB, CAMOCTOATEsIbHbLIA MONCK B OOMOJIHUTEIbHON nuTepaType nHgopmaumm, Heobxogmmon
ONs ycrnewHoro oCBoeHnsa pasgena.

OnvcaHne nocsienoBaTesibHOCTN AeNCTBUY obyvaroLlerocs
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Mocne n3yyeHus onpeneneHHon TeMbl Ha JIEKLMOHHOM 3aHATUN U PeLLeHNss OCTaTOYHOro KOJIMYecTBa NpakTUYeCcKux 3agay pekoMmeHayeTcs
BOCMPOU3BECTU MO MNaMsATVM onpeaesieHus, BbiBOAbl, (POPMYJIMPOBKM W [OOKa3aTeNbCTBa TeopeM. B cnyyae HeobxoAguMmMocTM Halo elle pas
pa3obpaTbCa B MaTepuasne nekumnmn, pasbiCKaTb U YCBOUTb AOMOJIHUTESIbHbIE CBEAEHUS U3 APYTUX UCTOYHNKOB, PEKOMEH0BAaHHbIX NpenoiaBaTenem,
pewnTb paa 3agau.

NHorpa HefooCTaTOYHOCThb YCBOEHWA TOIro NJin MHOIro BOMpPoOCa BbIACHAETCA TOJIbKO MNP U3y4HeHNn danbHenwero MaTepuana. B aTOoM cny4yae
peKoMeHOYyeTCA BEPHYTbCA Ha3ad U NMOBTOPUTbL MJIOXO I/I3y‘-IeHHbIVI pa3nen.

Ba)>kKHbIM KpUTEpPMEM YCBOEHUSA TEOPUMN SIBNISIETCS YMEHMe pelaTb 3aavyy Ha NponAeHHbIn MmaTepman. OgHaKo pacrnpoCcTpaHeHHON oWwmnbKo
sBNsieTca To, 4YTO GnarononyyHoe pelleHMe 3afdayvy BOCMPUHMMAETCS KakK MPU3HAK YCBOEHUS Teopun. YacTo MpaBusibHOE pelleHne 3agayu
nony4yaeTcsa B pe3ynbTaTe NPUMEHEHUA MeXaHU4YeCKN 3ayyYeHHbIX opmyn, 6e3 NoHMMaHus cyllecTBa gesa. Mo)XHO cka3aTb, 4TO YMeHMe pellaTb
3afla4M siBNsSieTCA HeobXoAMMbIM, HO HEeOOCTAaTOYHbIM YCJIOBUEM XOPOLUEro 3HaHWs Teopuu. B KOHEYHOM uTore uesnbio U3yYeHUs AUCUUMNIIMHBI
SIBNIAIETCS YCBOEHME CMCTEMbI ONpeesieHHbIX 3HAHUI, MO3BOJISOLLNX:

. ¢opMunpoBaTb Hay4HO 06OCHOBAHHbIE B3riafbl U yOeXXaeHUs;
. pa3BMBaTb JIOTMYECKOe N BapuaTUBHOE MbILLUJIEHUE;
. npuobpecTn ymeHne MpUHATb PelleHne B Pa3sINYHbIX XXU3HEHHbLIX CUTYaLWsX, UCMOJib3ys OMbIT, HAKOMJIEHHbLIA NpX peLleHnn

MaTeMaTUYeCKNX 3ajay;
. pa3BUTb HaBbIKW aHaM3a NOJIyYeHHbIX pe3ynbTaToB No 0bpaboTke nccnenyembix NPOLECCOB.
PekomeHaauum rio pabote C anTepaTypovi

N3yyaa mMaTepuan AUCUUMIMHBI, ClefyeT MepPexoAnTb K CiefylolleMy BOMPOCY TOJIbKO MOC/ie MPaBUIbHOrO MOHUMaHWUSA MpeablayLlero,
npou3sBoas Ha ByMare Bce Bbl4MCNEHMS (B TOM YMC/e U Te, KOTOPble paayn KPaTKOCTU ONYyLLEHbI).

Ocoboe BHMMaHMe crepyeT obpawaTb Ha onpegesieHUe OCHOBHbIX MOHATMN. Obydatowmnca posikeH noapobHo pasbupaTb npumepdl,
KOTOpbl€ MOACHAIT onpefeneHns, U yMeTb CTPOUTb aHasIornyHble MpUMepbl CAMOCTOATESBHO.

Mpn n3yvyeHnn MmaTepurana rnosiesHo BeCTU KOHCMNEeKT, B KOTOprI7I pekoMeHAyeTCsa BMUCbIBATb onpeaeneHus, popMmysbl, ypaBHEHUA N T.4. Ha
nonAax KOHCMeKTa cyieayeT oTMe4YaTb BOMPOCHI, BblAesneHHblIe OJ1A NOJTyHYeHUA MNCbMEHHON UNKn yCTHOIZ KOHCYNbTauunn npenogaBaTtens.

MnucbMeHHoe odopmieHne pPaboThbl UMEET UCKIYNTENIbHO Ba)KHOE 3HaYeHme. 3anncn OosXKHbl bbITb caenaHbl akkKypaTHO U PacrosioXXeHbl B
ornpepeneHHoM nopsake. Xopollee BHeLWHee 0QOPMJIEHME KOHCMEKTa NO MU3YYEHHOMY MaTepuany Npuy4YnT K HeobxoammomMy B paboTe nopanky w
Mo3BOINT nU3bexaTb MHOMOYNCIEHHbIX OLUNOOK, KOTOPbIE MPONCXOAAT N3-3a HeBpeXXHbIX BecnopsAaoYHbIX 3arnucen.

BbiBOAbI, MOSlyYeHHble B BuAE (DOPMYJ, PEKOMEHAyeTcCs MOAYEPKHYTb B KOHCMEKTEe MAM 06BecTu B paMKy, 4TOObl MpU MPOYUTbIBAHMU
KOHCMEeKTa OHU BbIAENSINCE U Jydlle 3aNoOMHUINCL. MHOrMM nomoraeT B paboTe cocTaB/ieHUe NNCTa, CoOAEepXallero BaxxHelwmne n Hanbonee 4acto
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ynoTpebnsiembie popMyJibl. TAKOW JINCT HE TOJIbKO NMOMOraeT 3aNoOMHUTb (DOPMYJIbl, HO M MOXXET CJTYXKUTb MOCTOSAHHbLIM CMIPABOYHUKOM.
Pa3bsCHEHWS M0 BbIMOJIHEHWIO AOMALLHUX 3a4aHnii

[omallHee 3afaHue criefyeT HauYUHAThb BbIMNOJIHATb, U3Y4YMB COOTBETCTBYHOLWMA pasgen uan Temy nekuuun. MNpu HeobxoommocTu crenyeTt
06paTUTLCA K y4ebHUKY, PEKOMEHA0BAHHOMY MpernojaBaTesieM. PeKoMeHAyeTcs BOCMPOU3BECTU MO NaMATU OMNpenesneHns, TeopeMbl, BbiBOAbl. B
c/ly4ae HeobxoAMMOCTU, HY>XKHO eLlle pa3 pa3obpaTbca B M3y4aeMoOM MaTepuane.

Mocne 3ToOro MOXKHO MPUCTYNaTb K BbIMOJIHEHMIO AOMalUHero 3agaHus. MNpu pewennn 3aiay HY)KHO 060CHOBbLIBaTb KaXkAblil 3Tan pelleHuns.
Ecnm nmeeTcsa HECKOJIbKO MyTei pelleHunsi, TO OH AOJKEH CPaBHUTb UX M BbibpaTb camblil Ny4ylwinin. MonesHo A0 Hayana BblY4MC/IEHWUIA COCTaBUTb
KPaTKWIA NNaH peLueHuns.

PeweHne 3apma4 v npuMmepos cienyeT m3naraTb I'IO,EI,p06HO, BblHNCNeHMA pacnojlaratb B CTPOromMm nopsaanke, otTaenda BCrnoMoraTtesibHble
BblHNC/EHNA OT OCHOBHBbIX.

PelleHne Ka)xOoW 3a4a4n O0/KHO ObiTb CHavana B obLiemM BMAE U COMPOBOXKAATLCSA BbIBOAOM (DOPMyJibl. 3aTEM B MOJYyHEHHYO hopMyy
NOACTaBAAIOT YMC/IOBble 3HAYEHUSA (€CAIN OHU AaHbl). B MPOMeXXyTO4YHbIX BbIYUCIEHUSX He clelyeT BBOAUTb NPUOJIMXKEHHbIE BbIHMCIEHUS KOPHEN,
yucna m v T.4. PelwleHne [0/xXHO AOBOAUTLCA [0 OTBETa, Tpebyemoro ycioBmem.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

7-Zip CBob6oAHAA NLEH3USA

Microsoft .NET Framework 4.7 CBo6oaHas nmueH3uns

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

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

OnepaunoHHas cuctema Windows Oorosop oT 26.05.2020 Ne 32009117096 Oorosop oT 17.01.2019 Ne 31908696765

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

10.2. NMNepeyeHb HeOOXOAUMBIX UH(DOPMALMOHHbIX CMPABOYHbIX CUCTEM:

Kaxgbin obyyvatowminca B Te4eHmne Bcero nepnona obyvyeHna obecnedyeH nHOANBMAYaAbHbIM
HeorpaHU4YeHHbIM OOCTYMOM K 3/1IeKTPOHHO-6UBIMOTEYHBIM CMCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / OO0 'HayyHo-n3paTenbCKuim LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosib3oBaTesnien. - TeKCT: 3N1eKTPOHHbIN. PoHA SBC hopMmumpyeTCs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaeT y4yebHukn, y4ebHble nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUNKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTBHbIE AOKYMEHThI, CneLnasbHble
nepnoamnyeckue n3gaHua n n3faHuns, Bbinyckaemole nsgatenbcTsamu By308.9b6C «KoHCyNbTaHT cTyAeHTa». HedTb 1 ras:
CTyAeHYyecKas 371eKTpoHHasa bubnunoTeka : cant / OO0 «Monntexpecypc». dNeKTPoHHasa bnbanoreka TeXHMYECKOro Bysa. -
Mocksa, 2012. - . - URL: https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2016-003.html - Pexxum pocTtyna: ons
3aperncTpup. nosib3oBaTtesiei. - TeKCT 3/IEKTPOHHbIN. ABNSETCSA 3/1eKTPOHHON 6ubnnoteyHon cuctemon (36C),
npefocTaBasoLen OCTyN Yepes ceTb IHTepHeT K y4yebHon nuTepaType 1 4ONOJHUTENbHBIM MaTepuanamM,
npnobpeTeHHbIM Ha OCHOBaHUK NPAMbIX AOrOBOPOB C NpaBoobnagatenamu. MonHOCTbIO cooTBeTCTBYET TpeboBaHUAM
henepanbHbIX FOCYyAapCTBEHHbIX 0bpa3oBaTesibHbIX CTaHAAPTOB TpeTbero nokoseHnsa (ProC BO 3+) K KOMNIEKTOBaHUIO
616M0TeK, B TOM YMCe INEeKTPOHHbIX, B YaCcTN (POpMMPOBaHNA (DOHLOB OCHOBHOW W AOMOJHUTENbHOW AINTEepaTypsbl, AN5
Clno, BO n acnupaHTypsl. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / ObLwecTBO C orpaHNU4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nonb3oBaTesel. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLINX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-Uccen0BaTebCKNX
WHCTUTYTOB, Ny6an4HbIX BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN A1 CBOMX 0byYaloLmxcs, npenogasaTtenen
n T.4. OBC BKJOYaET y4ebHY0 N Hay4YHYI NMTepaTypy Mo HanpaBJieHNSM NOANOTOBKU BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBanus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAa cucTemMa : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaumnHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMACKMMN BubnnoTekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
depepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N30aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCMACKNX BMBANOTEK N34aHNAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b BkaovaeT
6oee 1.660.000 31eKTPOHHbLIX KHUT, 6onee 33.000.000 3anuncen kaTanoros.POCCUNCKASA HALMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenen. - TeKCT: 3NIeKTPOHHbIN. ‘... 04Ha U3 KPyNHeNnLwmnx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®enepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HaluMOHaJIbHY10 MaMaTk, cnocobcTByeT
NpocCBeLLeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMmaHmsma. ... B doHgax bnbanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHNN NeYaTN N NHbIX NHHOPMALIMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY Kpyry rnoJsib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebilwe 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYIO U UICTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)KkeHHbIM eLle B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHpOopMaLoHHoe
yypexAeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa c canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp - Pexunm
0OCTyna: ANs 3aperncTpup. Nosb3oBaTesien. - TeKCT: 3NeKTPOHHLIN. MNnaTdopma eLIBRARY.RU 6bina co3pgaHa B 1999 rogy
no nHuumaTmee Poccuickoro poHaa dyHAaMeHTaNbHbIX UCCef0oBaHMA Ana obecnevyeHns poCCUNCKUM YHEHbIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALMAMMN U HbiHE ABNSETCA BeAyLLel 3N1eKTPOHHON 61banoTekon Hay4HON NepnoanKn Ha pycCcKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp
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Ha3BaHue

HE®Tb POCCUW : nHhopMaumMoHHO-aHannTn4ecknm noptan, Mocksa, 1998. - URL: https://neftrossii.ru/. - TekcT:
3/1eKTPOHHbIN.MopTan npefocTasnseT cBO6OAHbLIN AOCTYMN K MOJIHOM 1 onepaTUBHON MHMOPMaL M 0 HedhTerasosom
6usHece: ynobHasa HaBUraumsa nNo canTy, eXXxefHeBHaa HOBOCTHAas JlIeHTa, oTpacsieBas CTaTUCTMKA, KOMMeHTapuu
3KcnepToB, 0630p Npecchl, OPUrMHabHbBIA KOHTEHT, TeHAepbl, BakaHcuu TIK, 6a3a faHHbIX npeanpuatun TIK, apxus
nybankauwnn. https://neftrossii.ru/

PocHedTb : [canT]. - MockBa. - URL: https://www.rosneft.ru/. - TekcT: 31eKTpoHHbIN.CalNT paccka3biBaeT 0 paboTe
koprnopauun PocHedTb: HoBocTu, CMW o KomnaHun, Hay4Ho-TexHn4yeckui BeCTHUK MAO «HK «PocHedpTb», Ma3eTa
«AKUMOHep», BuoeomaTtepuraibl 1 MHoroe gpyroe. https://www.rosneft.ru/

la3npom : [canT] / MAO «lasnpom». - MockBa, 2003. - . - URL: https://www.gazprom.ru/. - TekcT:
3N1eKTPOHHbIN.OdpurunanbHbin canT OAO «lMa3npom» - KpynHenLwen sHepreTnyeckon KoMmnaHnn. Coaep>XuT noJsiHble TEeKCThI
cTaTen xypHana «lasnpom». https://www.gazprom.ru/

Poccuinckoe obpa3zoBaHue : henepanbHbIi MopTan : canT. - MockBa. - ObHoBNsSieTCA B Te4eHun cyTok. - URL:
http://www.edu.ru/. TeKCT: 3N1eKTPOHHbIN.KaTanor ccbiylok Ha obpa3oBaTesibHble MopTasbl, CaliTbl N I/IEKTPOHHbIE
6nbnnoTtekn. OceelleHne rocyJapCTBEHHON NOANTUKM B obnacTn obpasoBaHus. CBegeHnsa o6 yypex aeHUAX CUCTEMbI
obpa3zoBaHua. O630p 3apybexxHbix NporpamMm n coHpoB. ObpasoBaTenbHasa cTaTucTuka. O630p 3N1EKTPOHHOMN
obpasoBaTenbHOM Nepnoankn. Kaptorpadguyeckuin cepeumc. CBegeHns o ANCTaHUMOHHOM 0ByYeHUM N POCCUIACKOM
obpaszoBaHUM N1 MHOCTPaHHbIX rpakaaH. HoBoCcTHas neHTa: HOBOCTU MuHucTepcTBa 06pa3oBaHus, HOBOCTU
obpasoBaTenbHbIX CaToOB, 0630p POCCUNCKON Npecchl. CBeAeHNA O pefaKUnn N KOHTaKTHasa nHpopmaumnsa.
http://www.edu.ru/

Ina obyyvaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYMN) K CAeayolWnM COBPEMEHHbIM
npogeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CIPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KoneKkuns : IN1eKTPOHHO-bubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTEeNbCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTesnen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHWI
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, 3HUNKIONE[MN, CI0BApPU N CNPaBOYHUKMW, 3aKOHOAATelbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepvoamnyeckne N3gaHua n n3faHns, Bbinyckaemble ndgatenbcrsamu By30B8.9b6C «KoHCyNbTaHT cTyAeHTa». HedTb n ras:
CTyAeHYeckas 371eKTpoHHas 6ubnunoTteka : cant / OO0 «lMonutexpecypc». INeKTpoHHaa 6bubnnoteka TeXHNYECKOro By3a. -
Mocksa, 2012. - . - URL: https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2016-003.html - Pexxum gocTtyna: ons
3aperncTpup. rnosibdoBaTtesien. - TEKCT JIEKTPOHHbIN. ABNAETCSA 31eKTPOHHON bubnmnoTtevyHonm cnctemon (36C),
npefocTaBasAoLLEeNn OCTYN Yepe3 ceTb IHTepHeT K y4ebHon nuTtepaType 1 4ONOJHUTENbHLIM MaTeprnanamM,
nprvobpeTeHHbIM Ha OCHOBaHUM NPAMbIX 4OFOBOPOB C NpaBoobnagatensamu. NMonHOCTbIO cooTBETCTBYET TpeboBaHMaM
henepanbHbIX FOCYAapCTBEHHbIX 0bpa3oBaTesibHbIX CTaHAApPTOB TpeTbero nokoneHnsa (ProcC BO 3+) K KOMNAEKTOBaHUIO
61611M0TeEK, B TOM YMC/1e INEKTPOHHBIX, B YaCcTn (POPMMPOBaHNA (HOHLOB OCHOBHOW W AOMOJHUTENLHOW InTEepaTypsbl, ANS
Clno, BO n acnupaHTypsl. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekums : 31eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenen. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IEKTPOHHBIM PEeCYpPCOM A5 BbICLUNX U CPeAHUX CneunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4YHO-ncCnen0oBaTeIbCKUX
WHCTUTYTOB, Nybnn4HbIx 6ubnnoTek, npuobpeTaomx KOpnopaTMBHLIN AOCTYN A1 CBOMX 0byYaloLlmxcs, npenogaBsaTtenen
n T.4. 9bC BkJOYaeT y4ebHyo N Hay4YHylo nmTepaTypy MO HanpaB/ieHNAM NOATOTOBKW BbICLLEr0o U CPedHero
npodgeccnoHanbHoro obpasosanHus. http://www.iprbookshop.ru/586.html

HauvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHAOOPMaLMOHHAa cucTema : CanT /
MuHNCTEpCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcrseHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIb - npoekT Poccumckom
rocygapcteeHHon 6ubnnotekun. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUNCKMMN Bubnanotekamm npmn nogaepxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBLIM AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALWLMMCS B (DOHAAX POCCUACKNX BMBNOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM U KYyNbTYypbl, 4O HOBENLLNX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee Bpema npoekT H3b BkaovaeT
6osee 1.660.000 3n1eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKASA HALIMOHANIbHASA BUBJINOTEKA
(PHB) : cannT / Poccuinckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: aons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/1eKTPOHHbIN. '... 0AHa U3 KPYNHENLWNX B M1UPe 1 BTOpas Mo BesmyYmHe hoHA0B B
Poccunckon ®depepauunm - CYy>KUT POCCUNCKON KYNbType N HayKe, XpaHUT HalMOHaNbHYO NaMsaTb, cnocobcTeyeT
MPOCBELLLEHMIO Hacensowmx POCCUIO HAPOAOB U PacNpOCTPaHEeHMO naen rymaHumsma. ... B oHgax bubnnotekn xpaHmtcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YNCJIE U Ha 3/1EKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnoJsib3oBaTenen. ExxerogHo PHB nocelwaeT okoso 850 ThiC. YuTaTenem, KOTopbiM
BblAaeTcsa A0 5 MJIH U3JaHun, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3osaTesnien. ... CoOXpaHAsa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmamM,
3a/10)XXeHHbIM elle B mnepaTopckon MybnnyHon 6ubnuoTeke, PHB cerogHsa — coBpeMeHHOe MHpopMaLnoHHoe
yypexnaeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBEYaloLLlee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canTta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Hasa anekTpoHHas bubnumoTteka : cant. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp - Pexxum
[oCTyna: Ansa 3aperncTpup. nonb3oBaTesnien. - TeKCT: 31eKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cosgaHa B 1999 roay
no nHnumaTmee Poccnnckoro hoHaa pyHAaMeHTaslbHbIX NCCNefoBaHM Ana obecnevyeHns pOCCUNCKMUM yHeHbIM
3/1IeKTPOHHOr0 JOCTYyMa K BeAYLWMUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
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Ha3BaHue

PYCCKOSA3bIYHBIMU NYOANKALNAMUN U HbIHE ABNSETCA BeAyLLel 3N1eKTPOHHONW 6bInoTeKon Hay4HOM NepNoanNKIN Ha PyCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

HE®Tb POCCUW : nHdopMauMoHHO-aHannTnyeckum noptan, Mocksa, 1998. - URL: https://neftrossii.ru/. - TekcT:
3/1eKTPOHHbIN.MopTan npefocTaBnseT cBO6OAHBLIN AOCTYMN K MOJIHOM N ONepaTUBHON MHMOPMaL M1 0 HedhTerasoBom
6usHece: yaobHas HaBMraumsa no canTy, eXxegHeBHas HOBOCTHas JleHTa, oTpacieBas CTaTUCTMKA, KOMMeHTapumn
3KCnepToB, 0630p Npecchl, OPUrNHasbHbIA KOHTEHT, TeHAepbl, BakaHcun TIK, 6a3a aaHHbIx npeanpuatuin TIK, apxms
nybaunkauuii. https://neftrossii.ru/

PocHedTb : [canT]. - MockBa. - URL: https://www.rosneft.ru/. - TekcT: 3n1eKTpoHHbIN.CanT paccka3biBaeT o0 paboTe
koprnopauun PocHedTb: HoBocTn, CMW 0 KomnaHun, Hay4Ho-TexHu4yeckuih BeCTHUK MAO «HK «PocHedTb», Ma3eTa
«AKuMoHep», BugeomaTepunansl 1 MHoroe gpyroe. https://www.rosneft.ru/

lFasnpom : [canT] / MAO «lasnpom». - MockBa, 2003. - . - URL: https://www.gazprom.ru/. - TekcT:
3N1eKTPOHHbIN.OdurumnanbHbin canT OAO «lMa3npom» - KpyrnHenLwen sHepreTnyeckon KomnaHnn. Coaep>XuT nosiHble TeKCThI
cTaTen XypHana «lasnpom». https://www.gazprom.ru/

Poccuinckoe obpasoBaHue : henepasbHbIi NopTan : canT. - MockBa. - O6HoBNSeTCS B TedeHun cyTok. - URL:
http://www.edu.ru/. TeKCT: 3N1eKTPOHHbIN.KaTanor ccbiylok Ha obpa3oBaTesibHbIe MOpTasbl, CaiTbl U 3/IEKTPOHHbLIE
6nbnnoTekn. OcBelleHne rocyapCTBEHHON NOAMTUKN B obnacTn obpa3oBaHns. CBeaeHns 06 y4pexaeHNsAX CUCTEMbI
obpaszoBaHua. O630p 3apybexxHbix NporpaMm n choHaoB. ObpasoBaTenbHasa cTaTucTuka. O630p 3N1EKTPOHHON
obpasoBaTenbHOM Nepuoankn. Kaptorpadunyeckuii cepsmc. CeefeHns 0 AUCTAaHLMOHHOM 06yYeHUM N POCCUIACKOM
obpa3oBaHMN 015 MHOCTPaHHbIX rpakAaH. HoBOCTHasa neHTa: HOBOCTM MnHUCTepcTBa 0bpa3oBaHMs, HOBOCTH
obpa3oBaTesibHbIX CanToB, 0630p poccuinckom npecchl. CBeAeHNS 0 pefakLMn N KOHTaKTHasa nHdopMaumns.
http://www.edu.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

MNoMeLLeHNs 01 CaMOCTOATENbHON
paboTbl (1-YuTanbHbin 3an ®rEOY BO
«MITY»):. 385000, Pecnybnuka
Apbires, r. Mankon, yn. NepBomManickas,
nom Ne 191, 3paHne y4yebHoro Kopnyca

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

7-Zip CBoboaHasa nuueHsnaMicrosoft
.NET Framework 4.7 CsobonHasn
nnueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010nepaunoHHas
cuctema Windows [lorosop oT
26.05.2020 N. 32009117096 Ooroeop
07 17.01.2019 Ne

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

YyebHasa ayamTopusa ANA npoBefeHuns
3aHATUIA NIEKLNOHHOIO U CEMUHAPCKOro
Tnos / JlTabopaTopuna TeEXHNYECKOro
obcnyXnBaHNs N yCTPONCTBa
aBToMoObunen (2-2-31): 385000,
Pecnybnunka Agbires, r. Mankon, yn.
Forons/yn. NMepsomainckas, oM Ne
17/pom Ne 210 (385000, Pecnybnnka
Apbires, r. Mankon, yn.lrorons/
yn.Mepsomaickas, oM Nel7/ nom Ne
210, ctpoeHune Nel), Y4ebHbIn Kopnyc
Ne 2

YyebHas mebenb Ha 32 nocafo4HbIX
MecCT, MyNbTMeauniiHoe obopynoBaHue
(NpoekTop, 3KpaH), AOCKa

7-Zip CBobogHasa nuueHsunaMicrosoft
.NET Framework 4.7 CBobonHasn
nuuen3unaMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095AHTUBUpPYC
kaspersky endpoint security
JInueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010nepaunoHHas
cuctema Windows [jorosop oT
26.05.2020 Ne 32009117096 Lorosop
0T 17.01.2019 Ne
319086967650cuncHbIn nakeT Microsoft
office 2016 forosop oT 26.05.2020 Ne
32009117096 Oorosop oT 17.01.2019
Ne 31908696765
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