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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
23.04.2026
([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:

23.04.2026 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
23.04.2026
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
11.05.2026 MoanucaHo npocton 3l MepeTykoB MypaT AaMUpoBmY
11.05.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHue noupasneneHMﬂ)
07.05.2026 MoanncaHo npocTton 30 N. 5. bepbepbsaH
07.05.2026
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

LLenb ocBoeHUs ancuunanHel «CrneynanbHble pasaesbl MaTeEMaTUKM» COCTOUT B CMOCOBOHOCTH:
- 1aTb Ka4YyeCTBEHHble MaTeMaTUYeCKMNEe N eCTeCTBEHHO-Hay4Hble 3HaHUS, BOCTpeboBaHHbIe
obLiecTBoM;

- noAroToBUThL HakanasBpa K ycnelluHoh paboTe B chepe Hay4HON AeATeNIbHOCTY Ha OCHOBe
rapMOHNYHOIO COYETaHMSA HAaY4YHOW, PYHAAMEHTasIbHOW N NpodecCcnoHaibHOW NOAroTOBKM KaapoB;

- Co30aTb ycnoBuna ona opnageHnsa yHUBepCaJibHbIMU 1 npegMeTHO-cneuynaan3npoBaHHbIMA

KoMneTeHunamn, CI'IOCO6CTBy}OLU,VIMI/I ero coumanbHOM MOBUNBLHOCTU U YCTOVIHMBOCTM Ha pblIHKe
TpyAa;

- chopMMpPOBaTb COLMANIbHO-IMYHOCTHbIE Ka4eCTBa BbIMYCKHUKOB: LiefieyCTPeMSIEHHOCTb,
OpPraHM3oBaHHOCTb, Tpynoabne, KOMMyHMKabenbHOCTb, yMeHue paboTaTb B KOJIIEKTUBE, OTBET-
CTBEHHOCTb 3@ KOHEYHbI pe3ynbTaT CBOEeN NPodheCcCUOHANTbHOM AeATeNbHOCTH,
rPa>k4aHCTBEHHOCTb, TOJIEPAHTHOCTb; MOBbILLIEHNE nX 0bLLen KynbTypbl, CNOCOBHOCTH
camocToAaTesnbHO npuobpe-

TaTb N MPUMEHATb HOBbIE 3HAHUS N YMEHUS.

- AaTb COBPEMEHHbIE TEOpPeTNYECKNE 3HaHUS B 061acTu gnuddepeHLanbHbiX YpaBHEHUA 1
YPaBHEHU MaTeMaTUYECKON PU3NKK; MPaKTUYECKMNE HaBbIKM B PELLUEHNN N NCCNEeOO0BAHUN
OCHOBHbIX TUMNOB 0ObIKHOBEHHbIX ANddepeHUnaNbHbIX YPaBHEHUIA, YPaBHEHNI B YaCTHbIX
NPOU3BOAHbLIX; 03HAKOMUTb CTYAEHTOB C Ha4YasibHbIMW HaBblKaMX MaTEMaTUYeCKOro
MoOenupoBaHus

3apgavaMMm OUCUMNANHBI ABAAIOTCSA:

- BaTb obyyvatowmmcsa 6a3oBbie 3HaHMA MO OCHOBHbLIM pa3aesiaM Teopun 06bIKHOBEHHbIX
andpdpeHumnanbHbIX YPaBHEHUN N YpPaBHEHNI MaTeEMaTUYECKON PU3NKN;

- HAYy4YUTb MPOCTENLIMM aHAIMTUYECKMM MeTOoAaM pelleHnsi 06bIKHOBEHHbIX AnddepeHLnanbHbIX
YpPaBHEHUN N YpaBHEHNI MaTeEMaTU4YeCKON pU3nKn;

- HAY4NTb CTYAEHTOB NMPUMEHATb MeToAbl 0ObIKHOBEHHbIX AnddepeHLnanbHbIX

- YpaBHEHUN N ypaBHEHU MaTeMaTU4YeCKOn hU3NKK A8 NOCTPOEHNS MaTeMaTUYeCKNX

Mogenen peasibHbIX NPOLLECCOB U ABNEHWUN;

- faTb NpeacTaBneHne 06 NCnosib3oBaHUM AndpepeHLnanbHbIX YPaBHEHUI N YPaBHEHWUN

MaTEMaTUYECKON PU3NKKN 018 MAaTEMATUYECKOro MOAENNPOBAHUS Pa3/INYHbIX ABIEHUI,a TaKXe
Nnpy peLleHnn npogeccrnoHaNbHbIX Npobnem.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OncumnnmnHa «CneynanbHble pa3gesbl MaTeEMaTUKU» OTHOCUTCS K BapnaTUBHOW 4acTun
MaTeMaTU4YeCKOro N eCTeCTBEHHOHAYYHOIr 0 LUMKAa AUCUMNANH y4ebHoro naaHa HanpaBieHUs
«HegpTerasoBsoe geno». ayyeHme gaHHON OMCUMNNANHbI Ba3npyeTcsa Ha 3HaHUAX CTYAEHTaMU
06X KypCOB NMHENHON anrebpbl, MaTEMAaTUYECKOr0 aHan3a, Teopnn QPYHKLNIA KOMMNJIEKCHOTO
rnepemMeHHoro.

3HaHMA, NoJyYeHHbIe MO OCBOEHWUIO AUCLIMMANHBLI, HEOBXOANUMbI OS5 U3YYeHUS OUCLIUMANH: PU3UKA,
YUC/IeHHbIE METObl, C/lyHaliHble MPOLEcChl 1 TEOPUS MAaCCOBOro 06C/y)KUBAHUSA, METOAbI
BbIYNCANTENILHOW MaTeMaTUKN.
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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 oLeHMBaeT CXOAUMOCTb pe3ysibTaToB pacyeTos,
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 17
4 Cuctembl AnddepeHunasnbHbiX YPaBHEHNN 8
4 Knaccngukaums, KaHOHNYecKmne hopMbl U METOAbI PeLLeHNS YPaBHEHUI U KpaeBbiX 3a4ay 2 10

MaTeMaTUYeCKON IU3UKM
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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
4 NMpomMexyTo4yHasa aTTectaumsa: 3AHET 0,25 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
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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
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 Pasp,enbl U TeéMbl pa60qeﬁ nporpamMmmbl I'Iepequb AOMaLlUHUX 3ap,aHm7| U APYrux BONpocoB AOJiA1 CaMOCTOATEJIbHOIro CpOKM 06bem B yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 390 03®0
HeHunA
1 2 3 4 5 6 7
lMpencTaBieHne peweHns ykasaHHOM 3aa4m B
Bnae CyMmmbl DELIJEHI/II7I OBYX BCNoOMOraTesibHbIX
KpaeBbiX 3a4a4, Y4UTbIBalOWNX BINAHNE NNLLb
Ha4daJibHbIX N TPaHNYHbIX ycnoavu7|
COOTBETCTBEHHO. HeyeTHoe nponosixeHne
MCXOOHOW 3a4a4m Ha BEeCKOHEYHYI0 NPAMYIO.
UTOro: 40 92 78
5.9. KanenpapHbin rpacduk BocnuTaTeNibHOU paboThl N0 AUCUMUNIJIMHE
Moaynb HJaTa, MecTo npoBeneHus Ha3sBaHue meponpuaTusa dopmMa nposeneHus OTBeTCTBEHHbIW JocTu>XKeHun
MeponpusaTusa obyyalowuxcs
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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/utils/libdata.php?id=00068362&DOK
=0C7028&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/utils/libdata.php?id=00068361&DOK
=0C702A&BASE=000001

MaTemaTn4ecknnm aHanus : oHManH-Kypc / JemuHa T.U.,
LlleBsakosa O.M., Yysiko E.b. - Mankon, 2020. - 36 4Yacos

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

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

MaTemaTuKa B npumepax 1 3agayax : yyebHoe nocobue /
O.M. OerTapesa, J1.H. Xypb6eHrko, I".A. HnkoHoBa [u ap.]. —
Mocksa : UHOPA-M, 2021. — 372 c. — (Bbiciee
obpasoBaHue: bakanaspmar). - ISBN 978-5-16-011256-5. -
TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/1588756

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

Aymenes, JI1.T. Bbiclwas MaTeMaTuKa : y4ebHuk / J1.T.
fAlumeHéB. - MockBa : PUIOP, 2020. - 752 c. - 3bC 3HaHuymM. -
URL: http://znanium.com/catalog/document?id=355350. -
Pe>xxum 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

KpaTkuii Kypc BbICLLEN MaTeMaTKKK : y4ebHUK / noa pea.
K.B. bBanguHa. - MockBa : JawkosB u K, 2023. - 510 c.

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

MaTemaTuKa : y4ebHoe nocobue / KO.M. fanwunos, J1.H.
Xypb6eHko, I.A. HnkoHoBa [n ap.]; noa pea. J1.H. XKypbeHko,
I".A. HnkoHoBoW. - MockBa : UHPPA-M, 2022. - 496 c. -

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

Nypbe, WU. T. Bbiclwaa MaTeMaTurKa. MpakTuKyMm : yyebHoe
nocobue / N. T. JNlypbe, T. M. dyHTNKOBa. — MOCKBa :
By3sosckun y4ebHumk : UH®PA-M, 2023. — 160 c. - ISBN
978-5-9558-0281-7. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1988445

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

LLUnnayes, B. C. 3aga4yHuK No BbICLLIEN MaTEMaTUKeE : y4yebHoe
nocobue / B. C. Wuna4eB. — 10-e n3pa., ctep. — MockBa :
NH®PA-M, 2025. — 304 c. — (Bbicluee obpasoBaHue). - ISBN
978-5-16-010071-5. - TekCT : 3n1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2210902

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

LLinnayes, B.C. Bbicluas maTemaTunKa : y4ebHuk / B.C.
LLinna4yes. - MockBa : UHOPA-M, 2024. - 479 c. -

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

Kypc Bbicllen MaTeMaTuku. Tom 1 : y4ebHMK ans By3os / M.
K. BepaHokos, O. M. LLeskoBsa, C. K. Kynxesa [n ap.1; nog
pepakumen M. K. benaHokoB. — 3-e u3g, ucnp. n gon. —
CaHkT-MeTepbypr : NlaHb, 2025. — 396 c. — ISBN
978-5-507-50291-2. — TeKCT : 3NeKTPOHHbLIN // JlaHb :
3NEKTPOHHO-6ubnnoTeyHasa cuctema. — URL:
https://e.lanbook.com/book/460592

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

Kypc Bbicliern maTemMaTukun. Tom 2 : y4yebHMK ons By3os / M.
K. BepgaHokos, O. IN. LLleesikoBa, C. K. Kynxesa [n ap.] ; noa
pepakumen M. K. begaHokoB. — 3-e u3g, ucnp. n gon. —
CaHkT-MeTepbypr : NlaHb, 2025. — 360 c. — ISBN
978-5-507-51698-8. — TeKCT : 3NEKTPOHHBLIN // JlaHb :
3/1eKTPOHHO-6ubnnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/482921

https://e.lanbook.com/book/482921
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Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 06yYalowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OrPaHUYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs L C HapyLWeHWAMUN 3peHuns:

B NeYaTHOM hopMe yBeSIMYEHHbIM LWWPUGTOM,
e B (OpMe INEKTPOHHOIr0 AOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

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

Ons nuy C HapyLweHWSMU OMOPHO-ABUraTeNbHOro anmnapaTa:
e B re4vyaTHOW chopme,

e B ()OpME INEKTPOHHOIr0 LOKYMEHTA,
e B (popmMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPencTB AN NPOBeAEeHUA NPOME)XXYTOYHOMN
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
MaTeMaTUKK

2 4 2 O3HakKoMUTesIbHas NpakTuKa

8 9 9 BbinosiHeHWE 1 3aWnTa

BbIMYCKHOMN
KBannnKaLMoHHoM paboTbl

OMNK-2.7 oueHnBaeT CXOANMOCTb pPe3ysibTaTOB pac4eTOoB, NoJiy4aeMbIX Mo pa3/IM4HbIM MEeTOANKaM

4 4 4 CneuvanbHbie pa3gensl
MaTeMaTUKK

6 8 6 TexHonormn4yeckas npakTmka
Ne2

8 9 9 BbinonHeHne n 3awmnTa

BbIMYCKHOWN
KBaJIMunKaumoHHoM paboTbl

7.2. OnucaHue nokKasartesnen u KputepueB oueHnBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax ux (.bOpMMpOBaHMﬂ, onucaHuve WKaJsibl OueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HauMmeHoBaHue
pe3synbTaTthl HeyAOoBJIETBOPUT | yaoBneTBOpuTen XopoLuo OTJ/INYHO OLEHO4YHOro
0CBOEHMSA esibHO bHO cpeacTBa

KOMMETEHLUHU
1 2 3 4 5 6

OMNK-2: CnocobeH y4acCTBOBaTb B NMPOEKTUPOBAHNN TEXHNYECKNX 00BbEKTOB, CUCTEM U TEXHOJIOMNYECKMX npoueccos C
YHE€TOM 3KOHOMUNYECKUNX, IKONIOIM'MHECKUX, COLMNaJIbHbIX N OPYTrUx OFpaHI/I‘-IeHI/II7I

OlK-2.7 oueHMBaeT CXOAMMOCTb Pe3y/ibTaTOB PAcYeTOB, MNOJy4aeMblX M0 Pa3INYHbIM MeTOANKAM

3HaThb:
MPUHUUNNANbHbIE
pasnnyna B
noaxogax K
MPOEKTUPOBAHUIO
TeXHUYeCcKmnx
06beKTOB, CUCTEM
]
TEeXHOJIOrnYyecknx
npoLeccos, xon
peanusauumn
TpeboBaHun
paboyero npoekTa
rnpw BbINONHEHUN
TEeXHOJIOrn4yecknx
rnpoueccos, B cuay
ceoen
KOMMNeTeHUUNn
BHOCUT
KOPPEKTUPOBKY B
MPOeKTHbIE
OaHHble

®parmMeHTapHble
3HaHWA

HenosHble 3HaHWA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

ChopmMupoBaHHble
cucTemMaTmyeckume
3HaHWA

YMeTb:
onpenensTb
noTpebHoCTb B
NMPOMbIC/IOBOM
MaTepunane,
Heobxoaumom ons
coCTaB/leHUs
pabo4mx NpoekToB
y4YacTBoBaTb B
cbope n obpaboTke
NepBUYHbIX

YacTu4Hble YMEeHNA

HenosHble yYMeHnA

YMeHNsa nosHble,
JonyckatTcs
HebonbLne
ownbKmn

CdhopmMupoBaHHble
yMeHus

MaTepuansl rno
aucumnnanHe
TecCTbl, BONPOCHI,
KOHTPONbHas
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

MaTeprasioB no
3afaHuio
pykoBoACTBa
MPOeKTHON
cnyx6bl,
OCYLLLEeCTBAATb
paboTy B KOHTaKTe
C cynepBai3epom

Bnapetb:
HaBblKaMmn
onepaTMBHOIro
BbIMOJIHEHNS
TpeboBaHun
paboyero npoekTa,
HaBblkamMun paboThbl
¢ 9BM, ucnonb3sys
HOBble MeToAbl U
nakeTbl NPOrpamm,
MeToAaMUn OLLeHKN
CXOANMOCTH
pe3y/ibTaToB
pac4eToB,
nony4yaembix no
pa3nNyHbIM
MeToAuKaMm

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckatTca
npobenebl

YcnewHoe un
cucTtemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OlMK-1: CnocobeH pelwaTb 3a4a4yn, OTHOCALWMECS K NpodecCcnoHanbHON AeATENbHOCTIN, MPUMEHAS METOAbI MOLENMPOBaHUS,
MaTeMaTWUYeCKOro aHaam3a, ecTeCTBEHHOHay4YHble N 06 EeNHXXEHEPHbIE 3HAHUS

OMNK-1.4 3HaeT NnpuHUUNnanbHbie 0COBEHHOCTN MOLENINPOBAHNSA MaTeEMATUYECKUX, (PU3NYECKUX N XMMUYECKMX NPOLLeCCOB
npefHa3Ha4YeHHble A1 KOHKPETHbIX TEXHOJ0ITNYECKUNX MPOoLLECCOB

3HaTb: OCHOBHbIE
MONI0XKEHUS,
MeTOo/bl U 3aKOHbI
eCcTeCTBEHHOHaY4H
bIX AUCUNMINH
MCNOJIb3yEeMbIX B
HedTerasoBbiX

®parmMmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

TEeXHOI0r X

YMmeThb: YacTu4Hble yMeHUA | HenosnHble yMeHUs | YMeHUs nosiHble, CchopMupoBaHHbIe
NPUMEeHSATb 3HaHNA JonyckawTcs yMeHus
eCcTeCcTBEHHOHaYy4H HebosnbLne

bIX ANCUMNANH AN ownbkKmn

peLleHuns

rnpogeccnoHasbHb

X 3agau

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeTogamMm n BllageHne e NpuMeHeHne cucTeMaTUYeCKOM | cucTemMaTuyeckoe
cpeacTesamMu HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
MaTeMaTU4ecKoro HaBbIKOB HaBbIKOB
aHanmsa un jonyckatTcs

MooenmpoBaHus, npobenb

TeopeTn4eckoro u

3KCnepuMeHTasbH

oro nccnenosaHmMa
Ha OCHOBE eCTeCTB
€HHOHaYy4HbIX
ancunnanH

MaTepwuansl ro
avcunnianHe
TecCTbl, BONPOCHI,
KOHTPOJIbHas
paboTa

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

KOHTpOJIbHbIe BOMNPOCHI N 3afaHNA 019 NPOBefeHNs TeKyLero KOHTPOoiA A1A CTYLEeHTOB (0]0]0)

Bonpochbl
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1. Y10 Ha3biBaeTCa guddepeHunasnbHbIM YypaBHEHNEM?
2. YTo Takoe nopsanok andgepeHumnanbHoOro ypasHeHuma?
3. Kak cTaBuTcA 3agada Kowu ona gupdepeHummansHOro ypaBHeHNsa Nepsoro nopsagka?

4. Y10 Ha3biBaeTCa AnddepeHLnasnbHbiM ypaBHEHVEM MePBOro nopsaka C pasaesnsaownmMmmncs
nepemMeHHbIMn?

5. B 4eM COCTOMT cXeMa peLleHns angpdepeHLnanbHOro ypaBHeHs NepBoro Nopsaaka C
pa3nenaoWmnMnca nepemMeHHbIMn?

6. YTo Ha3bIBaeTCA OOHOPOAHBIM AU depeHUManbHbIM YpaBHEHNEM NepBOro nopsaka?

7. B 4eM cocTONUT CXxema pelleHns ogHOPOAHOro AnddepeHUnanbHOro ypaBHeHUsa NepBoro
nopsaka?

8. YTo Ha3bIBaeTCa MHENHbIM HEOAHOPOAHbIM AN depeHLanbHbIM YpaBHEHNEM MePBOro
nopsanka?

9. B 4eM COCTOMT CXeMa PEeLLUEHUS JIMHENHOI0 HEOAHOPOAHOrO AN dEPEHLIMAaNIbHOr0 YpaBHEHUS
nepBoro nopsaaka?

10. YTo Ha3bIBaeTCA ypaBHeHueM bepHynnun?
11. B 4eM COCTOUT CXeMa peLlueHns ypaBHeHNsa bepHynnn?

12. Kakne guddepeHumnasnbHbie ypaBHEHUS BTOPOro nopsaaka pewwatroTcs npy noMoLwm NoHMXeHns
nopsaaka?

13. B 4eM coCTOMT cxeMa peweHunsa gnddepeHunanbHbiX YPpaBHEHUN, OOMYCKAOLWNX MOHMXKEHWE
nopsaaka?

14. Kak cTaBuTCa 3agada Kowwn ana gndpdepeHumnanbHOro ypasHeHUs BTOPOro nopsanka?

15. YTo Ha3bIBaeTCA JIMHENHBIM OAHOPOAHBIM AnddepeHunanbHbiM YypaBHEHUEM BTOPOro nopsiaka
C MOCTOSAHHbLIMU KO3(hhULMeHTaMn?

16. YTo Ha3blBaeTCs XapakKTepPUCTUNYECKMM MHOIro4YJIeHOM AN anddepeHunansHOro ypasHeHus
BTOPOro nopsigka c NOCTOSAHHbIMU KO3hpnumneHTammn?

17. B 4eM COCTOUT CXeMa peLleHnst TIMHEeNHbIX 0AHOPOAHbLIX ANnddepeHLnanbHbIX ypaBHEHNA
BTOPOro nopsifika C MOCTOSAHHbIMU KO3 hULNEHTAMN?

18. YT0 Ha3bIBaETCA JIMHENHLIM HEOAHOPOAHBLIM AN depeHLnabHbIM YpaBHEHNEM BTOPOro
nopsiaka € NOCTOSIHHBIMU Ko3dhprumeHTaMmmn?

19. B 4eM COCTOUT CXEMa peLleHUs IMHENHbIX HEOAHOPOAHLIX AnddepeHUnanbHbIX ypaBHEHUI
BTOPOro nopsigka c NOCTOSAHHbIMU KO3hpnumneHTamMmn?

20. danTe onpeneneHne gndpdepeHumnanbHOro ypaBHeHUS C YaCTHbIMU MPONU3BOAHbIMN.
21. Kak onpenenuTb Nopanok oudpdepeHLmnanbHOro ypaBHeHsa ¢ YaCTHbIMU NMPOU3BOAHbIMA?
22. 4YT0 Ha3biBaeTCA peweHeM auddepeHumnanbHOro ypaBHeHNs ¢ YaCTHbIMU NPON3BOAHbIMN?

23. B yeMm paznunyune obuiero pewieHns v obLiero MHTerpana aAMpdepeHLnanbHOro ypaBHeHNs C
4YaCTHbLIMU NMPOU3BOAHLIMUN?

24. YeM OT/NIMYAIOTCS HavallbHble U FPaAHNYHbIE YCNOBUA?
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25. Kakon nopsgok nmeeT ypaBHeHUe nepeHoca?
26. Kakon hn3nveckmnm npoLecc onncbiBaeT ypaBHEHME NepeHoca?
27. Kakoe ypaBHeHMe Ha3blBaeTCHA YpaBHEHNEM C YaCTHbIMU NPOU3BOAHBLIMY BTOPOro rnopsaaka?

28. YeM oTANYaOTCS NINHENHbIE U KBa3UJIMHENHble anddepeHLunanbHble ypaBHEHNUS C YaCTHbIMA
NPOW3BOAHLIMU BTOPOro rnopsiaka?

29. KakoBa LeJib 3aMeHbl HE3aBUCUMbIX MEPEMEHHbIX 1 NMepexoaa K HoOBOMY AnddepeHumnaibHOMY
ypaBHEHWIO BTOPOro nopanka?

30. Kakne ypaBHEeHUS Ha3bIBAOTCA XapaKTepucTu4eCKMMn ypaBHeHNSIMN?

31. Kakue Tunbl InHenHoix aunddepeHumnasnbHbiX YPpaBHEHU C YaCTHbIMWU MPON3BOAHLIMUN BTOPOro
nopsiika Bbl 3HaeTe?

32. YTO HY>KHO BbIYUCAUTb, 4TODObI YCTAHOBUTL TUMN AU deEPEHLNANBHONO YPaBHEHNS C YaCTHBIMA
NPOW3BOAHLIMU BTOPOro rnopsiaka?

33. Kakoe ypaBHeHMe C 4aCTHbIMW NPOU3BOAHbLIMU BTOPOro Nopsiika Ha3blBaeTCs BOJIHOBbIM?
34. YeM oT/INYaAIOTCA KpaeBble 3aja4vym NepBoro 1 BToporo poaa?

35. Kak HanTu pelleHue no metony Nanambepa?

36. B 4eM cocTONT MeTo pa3feneHns nepeMeHHbIX uin metog dypbe?

37. Kakag 3aja4va HOCUT Ha3BaHue 3agda4u Wtypma-Jinysunna?

38. Yem meTopg Oanambepa npegnoytutesnbHee meTona dypbe?

Koarpoasnan padora Ne 1. [Inddepernnanssele vpapHeHHA IePEOT0 MOPAJEA

3ananne 1. Hafitu obmee pemenne guddepeniasHoro vpagHeHHd IEPEOTO IOPATEA C
pa3IeIEOMHMICH [IEDEMEHHBIM
dxax—3ydy = x" ydv.

3apanne 2. Hafita 00mee pemenne muHefiHoro g dep eHIIHATEHOT 0 VPAEHEHHT IIEPEOTO MOPATK

4x 1
—— Y=
xt+1 x +1
3apanne 3. Hajitu 00mee pemenne oguopogaoro g depeHIHATEHOTO VPAEHEHHS IEPEOTO IOPATEA

-

2 ¥

o Bl

]

+61+3.
x x
3ananne 4. Hafite o0mmit meTerpan muddepeHIMAaTEHOTO VPAEHEHHA E HOMHEK 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.

3apanne 4. Hafitu obmee pemense 3IHITHIECKOT 0 VPAEHEHHA

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),
T

= 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 @

KoHTpoOnbHbIe BONPOCH!I U 3aAaHUA O NpoBeaeHus I'IpOMG)KyTO‘-IHOﬁ aTrTectTauvm.
anMeprlﬁ nepeyeHb BONPOCOB K 3a4eTy Nno gucumnsjimHe

«CneuunanbHble pa3aeinbl MaTEMAaTUKN>»

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 KOHTPOJILHOW paboTte

KoHTposibHasa paboTa - CpeACTBO NPOBEPKN YMEHUIA MPUMEHATb MOJIyYEHHbIE 3HaHUS OS5 pPeLleHns
3a4a4 onpenesieHHOro TUna no TeMe unu pasaeny.

KoHTponbHasa paboTta npeacrtasnseT cobo ognH U3 BUAOB CaMOCTOATEIbHON paboThl
obyyatowmxcs. Mo cyTr - 3TO N3N0)KEHNE OTBETOB Ha onpefesieHHble TeopeTUYecKme BONPOChI Mo
y4yebHOM ANCUMNIIMHE, a TaKXe pelleHne npakTn4yecknx 3agad. KoHTposibHble MPOBOAATCS AN
TOro, 4Tobbl Ppas3BUTb Yy 00yYalOLLMXCS CNOCOBHOCTU K aHaIM3Y Hay4YHOW 1 y4ebHOM nnTepaTypsl,
yMeHue 0606LaTb, CMCTEMaTU3NPOBaTb N OLLEHNBATL NPAKTUYECKU N HayYHbI MaTepuan,
YKPenasATb HaBblKM OBMAAEHUS MOHATUAMWN ONpeneneHHON HayKn N T.4.

Mpwn oueHke KOHTPOJIbHON paboThbl NpenofaBaTeslb PYKOBOACTBYETCS CAeAYIOWUMN KPUTEPUAMU:
- paboTa 6bis1a BbINOJSIHEHA aBTOPOM CaMOCTOSATESIbHO;

- obyyatowmiics nogobpan [OCTAaTOYHbIA CANCOK NUTEpaTypbl, KOTOPbIA HeobxoanMm Ans
OCMbIC/IEHNSA TEMbl KOHTPOJIbHOW PaboThl;

- aBTOpP CyMeJ1 COCTaBUTb JIOrnYeckn 060CHOBAHHBLIN MJlaH, KOTOPbIA COOTBETCTBYET MOCTAB/IEHHbIM
3aga4vaM n chopMyIMpoBaHHOM Lenu;
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obyyvalowmincs NpoaHaanM3npoBas MmaTepuan;

obyvawLwmnca cymen o60CHOBaTb CBOK TOYKY 3PEHUS;

KOHTpO/bHaa paboTa oopMaeHa B cooTBeTCTBME C TpeboBaHUAMY;

aBTOpP 3alllNTUJT KOHTPOJIbHYIO pa60Ty nycnewHo OTBETWUJ1 Ha BCe BOMPOCHI npenoaaBaTesis.

KoHTponkHas paboTa, BbiNosHeHHas HebpexkHo, 6e3 cobnoaeHns NpaBusl, NpeabaBsSeMbIX K ee
ohopMJIeHMIO, BO3BpallaeTca 6e3 NpoBepKu C yKa3aHNeM NpUYmH, KOTopble 10BOAATCA 00
obyyalouierocs. B 3ToM ciydae KOHTPOJIbHasA paboTa BbIMOMHAETCS NOBTOPHO.

BapuaHT KOHTPOJIbHOW PaboThbl BbIAAETCSA B COOTBETCTBUM C NOPSAAKOBLIM HOMEPOM B CMNCKE
CTYOEHTOB.

KpuTepum oueHKMU 3HAaHMW NPU HAaNUCAaHUU KOHTPOJIbHOW paboThl

OTMeTKa «OTJINYHO» BbICTaBnsieTCs obyyatowemMycs, NokasasBLLUEMY BCECTOPOHHME,
CUCTeMaTM3NPOBaHHbIe, rNyboKMe 3HaHNA BONPOCOB KOHTPOJIbHOM paboTbl N yMeHne yBepPeHHO
NPUMEHSTb UX Ha NMPaKTUKe Npu peLleHnn KOHKPETHbIX 3ada4, cBoboaHoe 1 NpaBujibHoe
060CHOBaHME NPUHATLIX PEeLeHNN.

OTMeTKa «X0pOoLlOo» BbiCTaBAseTCs oby4yaloLemMycsi, ecim oOH TBEPAO 3HAeT MaTepuasl, FPaMoTHO U
Nno CyLLLeCTBY U3slaraeT ero, ymeeT MPpUMeHSATb NoJy4YeHHble 3HAaHUSA Ha NPaKTUKe, HO JOMNYCKAeT B
OTBETE UM B pelleHnn 3afay HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXKET YCTPAHMUTb C MOMOLLbIO
[OMOJSIHUTEJIbHbLIX BOMPOCOB NpenofaBaTens.

OTMeTKa «y[0BJIeTBOPMTESIbHO» BbiCTaBsgeTCcsa obyyalollemMycs, Noka3asllemMy parMeHTapHbIN,
pa3pO3HEHHbIN XapaKTep 3HaHNN, He4OCTAaTOYHO NpaBu/bHble HOPMYNNPOBKK 6a30BbIX MOHATUNA,
HapyLlleHnsa f1orM4eckom nocaefoBaTeNbHOCTU B U3I0XKEHUW MPOrpaMMHOro MaTepuana, Ho nNpu
3TOM OH BNlageeT OCHOBHbIMU NOHATUAMU BbIHOCMMbIX HA KOHTPOJIbHYIO paboTy Tem,
HeobxoAUMbIMY ANA fafibHenwero obyyeHna n MoXxeT NPUMEHATb NoJslyYeHHbIe 3HaHMA no obpasuy
B CTaHAAPTHOW CUTyaLmn.

OTMeTKa «Heya0BNeTBOPMTENbHO» BbICTABASETCS 0byYatoweMycsi, KOTOpbI He 3HaeT BosbLuel
4aCTM OCHOBHOIO COAEP>XXaHNS BBIHOCUMbIX Ha KOHTPOJIbHYI0 paboTy BONPOCOB TEM ANCLUMIIMHBI,
fonyckaeT rpybble owmnbky B OPMyIMPOBKAX OCHOBHbIX MOHATUA U HE YMEET UCMOJ/Ib30BaTh
Nosly4YeHHbIe 3HaHUS.

TpeboBaHua K HanucaHuio pecdepaTa

PedepaT - npoayKT camocToaTesnbHON paboTbl oby4atowerocs, npeacrasnatowmi cobom KpaTkoe
N3N10XXEeHNe coaep>XaHns 1 pe3yibTaToB UHANBUAYAJIbHON y4ebHOo-nccienoBaTeIbCKOM
0esaTeNlbHOCTN. ABTOpP pacKpbIBaeT CyTb Ucciengyemon rnpobriembl, NPUBOANT Pa3sINYHbIE TOYKN
3peHuns, a Takxe coBCTBEHHbIE B3rnsabl Ha Hee.

PethepaT nonmxeH bbiTb CTPYKTYPUPOBAH (Mo rnaBaM, pa3aenam, naparpagam) v BKIYaTb
pa3fenbl: BBelleHne, OCHOBHYIO YacTb, 3aKJIlOYEHWE, CMUCOK UCMOJIb30BaHHOM NuTepaTypsbl. B
3aBUCMMOCTU OT TEMATUKN pedepaTa K HeMy MOryT 6biTb 0OpOpPMIIEHBI MPUJIOXKEHMS, CoAep Kallne
[OKYMEHTbI, WANCTpauum, Tabnamupbl, CXembl U T.4.

KpuTepumu oueHnBaHua pecdeparta:

OTMETKa«OT/IMYHO» BbIMOJIHEHbI BCe TpeboBaHUS K HAaNMCaHMIO 1 3allMTe pedepaTa: 0b603HaYeHa
npobaema n obocHoBaHa eé akTyasIbHOCTb, CAENIaH KPAaTKUIA aHa/IN3 Pas/IMyHbIX TOYEK 3pEeHUs Ha
paccMaTpuBaeMyto npobsiemy U NOrMYHO U3NoXKeHa coObBCTBEHHAsA NO3ULIUSA, CHOPMYSIMPOBaHBI
BbIBO/lbl, TEMA PACKPbITa MNOJIHOCTLIO, BblAep>XaH 06bEM, cobntoaeHbl TpeboBaHUSA K BHELLHEMY
0(hOpPMJIEHUIO, AaHbl MPaBUJibHbIE OTBEThI Ha AOMNOJHUTE IbHbLIE BOMPOCHI.

OTMEeTKa«XopoLLo» - OCHOBHble TpeboBaHUs K pedepaTy 1 ero 3alnTe BbiMNoJHEHbl, HO NP 3TOM
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JonylleHbl Hefo04YéTbl. B 4acTHOCTW, UMEIDTCA HETOYHOCTU B U3/I0XKEHUN MaTepuasa, OTCYyTCTByeT
Jlornyeckas nocsiefoBaTesIbHOCTb B CY)XJAEHUAX, He BblaepXaH 06bEM pedepaTa, UMelTCs
ynyLleHns B oQoOpPMJIEHUN, HE OOMYCKAET CyLLECTBEHHbIX HETOYHOCTEN B OTBETE Ha
NOMOJSIHUTEJIbHbIN BOMPOC.

OTmeTKa «yOOBNETBOPUTENIbBHO» - NMEKTCA CylLleCTBEHHbIE OTCTYIJIEHNA OT Tpe6OBaHVIIZ K
pedepnpoBaHuio. B 4HaCTHOCTK, TeMa OCBelleHa JINLb YaCTUYHO, AoNnyLleHbl pakTn4eckmne ownbku
B coAep>XaHUW pedepaTa UK Npu OTBETE Ha LOMNOJIHUTENIbHbIe BOMPOCHI, BO BpeMSA 3alluThl
OTCYTCTBYET BbIBO/L.

OTMeTKa «HeyaoBNeTBOPUTENbHO» - TeMa pedepaTa He packpbiTa, 06Hapy>XnuBaeTcs
CylLLleCTBEHHOE HerMoHnMaHme npobiemsl.

TpeﬁoBava K BbiMOJIHEHUIO TECTOBOIO 3anaHusA

TecT - cncTemMa CTaHAapPTU3MPOBAHHBIX 3adaHui, MO3BOJIAOLLAA aBTOMaTU3NMpPOBaTb Npouenypy
N3MepEeHNs YPOBHSA 3HAHMN N yMeHnn oby4vatoLlerocs.

B TecToBbIX 3a4aHNAX NCMOJIb3YIOTCA YeTbipe TuMna BOMNPOCOB:

- 3aKpbITas oopMa - Hambosiee pacnpocTpaHeHHas opMa 1 npeanaraeT HECKOJIbKO
anbTepHaTMBHbIX OTBETOB Ha MOCTAaBMIEHHbIN Bonpoc. Hanpumep, obyyatowemycsa 3agaeTcs BOnpoc,
TpebyoLniA albTEPHATUBHOIO OTBETA «1a» UIN «HET», «ABJIAETCA» UM «HE SBNAETCS»,
«OTHOCUTCH» UM «HE OTHOCUTCS» 1 T.M. TecToBoe 3afaHne, Colepxallee BOnpoc B 3aKPbITOM
¢opme, BKJtOYaeT B cebsi 0ANH NN HECKOJIbKO NMPaBUJIbHbIX OTBETOB 1 MHOrAa Ha3blBAETCS
BbIOOPOYHbLIM 3a4aHNEM. 3aKpbiTas popMa BOMPOCOB MCMO/b3YETCS TakKXXe B TeCTax-3ada4vax ¢
BbIOOPOYHLIMU OTBETAMU. B TECTOBOM 3aZlaHUM B 3TOM CJlyHae CpOpMyINpOBaHbl YC/I0BUE 3aa4u U
BCe HeobxoauMble UCXOZIHbIE AAaHHbIE, @ B OTBETAx NpeacTaB/ieHbl HECKO/IbKO BaplMaHTOB
pe3yfbTaTa PeLleHns B YNCIOBOM NN BykBeHHOM Buae. Obyyatowminca 1o/HKEeH pelwnTb 3aady 1
NMokKa3aTb, KaKoW 13 NpefcTaB/eHHbIX OTBETOB OH MOJIY4WI;

- OTKpbITasa popMa - BONPOC B OTKPbLITON hopMe NpeacTaBasieT coboi yTBep)XKAeHWe, KOTopoe
HeobxoanMo AoNoNHUTL. [laHHaa popMa MoXXeT ObiTb NpefcTaB/ieHa B TECTOBOM 3aaHunK,
HanpuMep, B BUAE CJIOBECHOr0 TeKCTa, opMy bl (ypaBHEHUS), rpadmka, B KOTOPbIX NMPonyLeHbl
CyLeCTBEHHble COCTaBslOLME - YAacTW C/lioBa Uy ByKBbl, YC/IOBHblIE 0603HAYEHUS, MMHUN NN
n306pakeHns 31eMeHTOB CXeMbl U rpadurka. Obyyarowmincsa oJ>KeH No NamMaTu BCTaBUTb
COOTBETCTBYIOLLME 3/IEMEHTbI B YKa3aHHbIE MecTa («NponycKku»);

- yCTaHOBJ/IEHE COOTBETCTBUSA - B JAaHHOM CJlydae obyyatollemMycs npeanaratoT ABa CNUCKa, Mexay
3/IeMeHTaMU KOTOpPbIX CleflyeT YCTaHOBUTb COOTBETCTBUE;

YCTaHOBJIEHME NMOCNenoBaTe/IbHOCTU - nNpeanosiaraeT HeobXxoanMoCTb YCTaHOBWUTb MpaBuJibHYtO
nocnenoBaTesibHOCTb NpensiaraeMoro Crnnmcka cnos nnu gpas.

TecTbl crpynnmnpoBaHbl Mo TemaM. Kon4ecTBOo TeCTOBbIX BOMPOCOB B pa3fesie pa3yInyHo, 4YTo
o6ycn03neHo obbvemom n3y4aemMoro MmaTtepmalsia N ee TpyaoeMKoOCTbIO.

®opMYIMPOBKM BOMPOCOB MOCTPOEHbLI MO CeAyoL MM OCHOBHBIM MPUHLMNAM:

BbiOpaTb BepHble BapuaHTbl OTBeTa.

B nyHKTe npvBeaeHbl KOHKpPeTHbIE BOMPOCHI 1 BapMaHTbl 0TBeTOB. ObyyatolleMycs npegiaraeTcs
BbIBpaTb HOMEp MpPaBUILHOrO OTBETA U3 NMpeasiaraeMbiXx BapnaHToB. [py 3TOM crielyeT y4yecTb
Ba)KHoe TpeboBaHMe: B 0TBETax K 3af4aHuio 06s3aTesbHO A0/KEH ObiTb BEPHLIA OTBET M OH A0JIKEH

ObITb TOJIbKO OOVUH.

Obyyatomnca nomxeH BolbpaTb BepHbIi OTBET Ha NOCTABJIEHHbLIN BOMPOC U CBEPUTL €ro C
NpaBWJibHLIM OTBETOM, KOTOPbLIA NAeTCA B KOHLE.

KpuTepumn oueHKU 3HAaHUA NpPU NPOBeAeHUN TeCTUPOBaAHUA
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OTMeTKa «OTJINYHO» BbICTaBMAAETCS NMPU YCJI0OBUN NMPaBuJIbHOro oTBeTa He MeHee 4YeM 85%
TeCcTOBbIX 3af4aHUN;

OTMeTKa «XOpOoLlO» BbICTaBAAETCS NMPW YC0BUN NMPaBUJIbHOro oTBeTa He MeHee 4eM 70 %
TeCTOBbIX 3a4aHUI;

OTMeTKa «y[O0BJIETBOPUTESIbHO» BbICTABASETCS NPU YCJIOBUM MPaBUILHOr0 oTBeTa He MeHee 50 %;

OTMeTKa «HeyO0BNeTBOPUTENLHO» BbICTAaBAAETCA NPU YCIOBUN NPaBUIbHOMO OTBETA MEHEE YEM Ha
50 % TecToBbIX 3a4aHUNN.

Pe3ynbTaTbl TEKYLLEr0 KOHTPOJIS UCMOJIb3YIOTCS NPU NMPOBEAEHUM NPOMEXYTOYHON aTTecTaumu.
TpeboBaHuA K NpoBeAeHMUIO 3a4eTa

3a4yeT - hopMa NPOBEPKM 3HAHWI, YMEHUI N HABbIKOB, NpMobpeTeHHbIX 0byvaloLWwmMncsa B npouecce
yCBOEeHUs y4ebHOro MaTepmrasna NeKLUNOHHbIX, MPaKTUYECKNX N CEMUHAPCKUX 3aHATUN Mo
ancuunnnanHe.

KpuTepumu oueHKM 3HaHUH Ha 3aueTe:

3a4yeT MoXeT NMPOBOANTLCA B OpPMe YCTHOro onpoca uam no Bornpocam, npe,u,Bapl/lTeanon
MoAroToBkKon nnmbes noaroToBKM, NMOyCMOTpPEeHWIO npenogaBaTtens.

Bonpocbl yTBEp>KOalOTCA Ha 3acefaHun Kadeapbl 1 NOAMUCLIBAIOTCA 3aBenylowmm Kadenpon.
MpenonaBaTesib MOXKET NPOCTaBUTL 3a4eT 6e3 onpoca nnm cobecenoBaHns TeM CTyAEHTaM,
KOTOpble aKTMBHO y4aCTBOBaJIM B CEMUHAPCKUX 3aHATUSAX.

LLikana oueHnBaHusa: geyxbannbHas WKana - HE 3a4TEHO (He BbIMOJIHEHO); 3a4TEeHO (BbIMOJIHEHO).
OueHKa «3a4TeHo» CTaBATCcA oby4allemycs, OTBET KOTOPOro CBUAETENbCTBYET:

- 0 MOJIHOM 3HAHMWN MaTepuana No NporpamMMe;

- 0 3HaHUN PEKOMEHO0BAaHHON NUTepaTyphbl,

- 0 3HaHUN KOHUENTYasIbHO-MOHATUMNHOIO annapaTa BCEro Kypca 1 NpuHMMaBLLUWUA aKTUBHOE
y4acTus HaCEMUHAPCKUX 3aHATUAX, aTakKXe COAEPXKMNT BLEJSIOM MNPaBWU/IbHOE N apryMeHTUPOBaHHOEe
N3J10)KeHne MmaTepuana.

OueHKa «He 3a4TeHOo» CTaBAaATCca obyyvatlowemMycs, uMelLweMy cylecTBeHHble npobesbl B3HaHWUK

OCHOBHOIO MaTepnalJia no nporpamMmMme, atakxe OonyctmelieMy npuHUmnnuaibHblie ownbku npn
N3N0XKEHUN MaTepuana.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

MaTemaTunyecknn aHanui. Metogmyeckne pekoMmeHgaumm rno
MN3Yy4eHnIo OHNanH-kKypca / CocT. AémuHa T.U., LLieBsikoBa
O.M., Yysako E.B. - Marnkon: UM "Ky4epeHko B.O., 2023. - 58 c.

http://lib.mkgtu.ru:8002/utils/libdata.php?id=00068362&DOK
=0C7028&BASE=000001

Kypc Bbicllen MmaTemMaTuku. B 2 4., 4. 1 : yyebHuk / M.K.
bepnaHokos [u gp.]. - usa. 2-e, ncnp. n gon. - Mankon :
MarapwuHn O.I'., 2013. - 384 c. - 96 Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917. -
Pe)xum gocTyna: ans aBTOPU3NPOB. NMoJib30BaTeNnen. -
Bubnwnorp.: c. 380-383 (32 Ha3B.). - ISBN 978-5-91692-190-8

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

Kypc Bbicllen MmaTemMaTuku. B 2 4., Y. 2 : y4ebHuk / M.K.
BepnaHokos [u gp.]. - Mankon : MarapuH O.I'., 2013. - 279 c. -
9b HB MITY. - 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/utils/libdata.php?id=2000047918

Nypbe, W.I'. Bbiclwiaa MaTeMaTurKa. MNpakTukym : yyebHoe
nocobue / N.T'. Nlypbe, T.M. ®yHTMKOBA. - MoCKBa : By30oBCcKuin
yyebHuk, 2023. - 160 c. -

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

Aumenes, JI1.T. Bbicluasi MaTeMaTuKa : y4ebHuk / J1.T.
AymeHéEB. - MockBa : PUIOP, 2020. - 752 c. - 3bC 3HaHuymM. -
URL: http://znanium.com/catalog/document?id=355350. -
Pexxum pocTtyna: 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

MaTemMaTunyecknin aHanus : oHnanH-kypc / demuHa T.U.,
Lessikosa O.I1., Yyako E.b. - Mankon, 2020. - 36 4acos

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

NnHenHasa anrebpa n aHannTNYeCKaa reomMeTpums : OHNaNH-
Kypc / begaHokoB M.K., XakoHoBa W.M., Ky3bMeHKo H.A. -
Mankon, 2020. - 36 YacoB

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

Kypc Bbiclien matemaTuku. Tom 1 : y4yebHmK ons By3os / M.
K. bepgaHokos, O. IN. LLleeskoBa, C. K. Kynxxesa [n gp.] ; noa
penakunen M. K. begaHokoB. — 3-e u3g, ucnp. n gon. —
CaHkT-MeTepbypr : NlaHb, 2025. — 396 c. — ISBN
978-5-507-50291-2. — TeKCT : 3N1eKTPOHHbIN // JlaHb :
3/1IeKTPOHHO-6ubnnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/460592

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

Kypc BbiCLLIen MaTeMaTUKN. ToM 2 : y4ebHMK Ans By3o8 / M.
K. begaHokos, O. IN. LLeBskoBa, C. K. Kynxxesa [n ap.] ; noa
penakunen M. K. begaHokoB. — 3-e U3g, ucnp. n gon. —
CaHkT-MeTepbypr : NlaHb, 2025. — 360 c. — ISBN
978-5-507-51698-8. — TeKCT : 3NeKTPOHHbIN // JlaHb :
3N1eKTPOHHO-6ubnnoTevHas cucrtema. — URL:
https://e.lanbook.com/book/482921

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

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

MaTemaTunka B NnpuMepax u 3afgadax : y4ebHoe nocobue /
O.M. OerTapesa, J1.H. XXypberko, I".A. HnkoHoBa [u ap.]. —
MockBa : UHOPA-M, 2021. — 372 c. — (Bbicluee
obpa3oBaHue: bakanaspuart). - ISBN 978-5-16-011256-5. -
TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/1588756

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

MaTemaTuKa : y4ebHoe nocobue / KO.M. faHwnnos, J1.H.
XypbeHko, I.A. HnkoHoBa [n ap.]; noa pea. J1.H. XKypbeHko,
I.A. HnkoHoBoW. - MockBa : UHOPA-M, 2022. - 496 c. - 9bC
3HaHuyM. - URL:
http://znanium.com/catalog/document?id=327832. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-010118-7. - ISBN
978-5-16-102130-9

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

LLinnayes, B. C. 3aga4yHuK Mo BbICLLUEA MaTeMaTUKe : yyebHoe
nocobwue / B. C. lUunayes. — 10-e n3a., ctep. — MockBa :

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

NH®PA-M, 2025. — 304 c. — (Bbicluee obpasoBaHue). - ISBN
978-5-16-010071-5. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2210902

LLinnayes, B. C. Bbicliasi MaTemMaTuKa : y4ebHuk / B. C. https://znanium.ru/catalog/document?id=476040
LLinnayes. — MockBa : NHOPA-M, 2026. — 479 c.
KpaTkuin Kypc BbiCLLEN MaTeMaTuKK : y4ebHUK / noa pea. https://znanium.ru/catalog/document?id=431611

K.B. bBanaunHa. - MockBa : JawkoB 1 K, 2023 - 510 c.

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypcbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KoNNEeKLUUs : 3/IEKTPOHHO-bMbnnoTevyHasa cuctema : cant / OO0 "Hay4yHo-
n3gaTtenbckum ueHTp NHppa-M". - Mockea, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHuns: 06.06.2019). - Pexxmum gocTtyna: 4Ja 3aperucTpup. nosibdoBaTtesien. - TeKCT:
3NeKTPOHHbIN. PoHA DBC hopMmpyeTcs € y4eTOM BCex uameHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BKJlOYaeT y4ebHuku, y4ebHble nocobus, YMK, moHorpacum, astopedepaTsl, AuccepTaunm,
SHUMKAONEANN, CNI0OBAPU MU CNPABOYHUKIN, 3aKOHOOATE/IbHO-HOPMAaTUBHbIE AOKYMEHTHI,
cneymnanbHble Nepuognyeckne n3gaHusa n N3fgaHus, Bollnyckaemble ndgatenbcTeaMmm By308.96C
«KOHCYyNnbTaHT CTyAeHTa». HedTb 1 ras : cTyaeH4Yeckas 3/1eKTpoHHas bubnnoTteka : cant / 000
«Monntexpecypc». D/1eKTPOHHas 6ubnnorteka TexHM4Yeckoro By3a. - MockBa, 2012. - . - URL:
https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2016-003.html - Pexxum gocTtyna: ons
3aperucTpup. Nosb3oBaTenen. - TEKCT 3JIEKTPOHHbLIN. ABNSeTCA 3NeKTPOHHON BubnnoteyHon
cuctemon (36C), npenocTaBasatoWEn OCTYN Yepes ceTb IHTepHeT K y4ebHon nuTtepaType n
OOMOJIHUTENIbHLIM MaTepuanaM, NPUobpeTeHHbIM Ha OCHOBAHUK MPSMbIX 4OrTOBOPOB C
npasoobnapgatenamu. NMonHOCTbIO cooTBeTCTBYET TpeboBaHMAM hefepasbHbIX FOCYyAapCTBEHHbIX
obpasoBaTefibHbIX CTaHAApPTOB TpeTbero nokosneHns (ProC BO 3+) K koMmnaekToBaHUo BubnuoTex,
B TOM YMCJie 3NEeKTPOHHbIX, B YacTu hopMmnpoBaHnUsa OHLOB OCHOBHOW N AOMNOAHUTENbHOMN
nntepaTtypsl, ana CMNO, BO n acnupaHTypsbl. http://znanium.com/catalog/ IPRBooks. ba3osas
KOMIeKLNSA : 3N1eKTPOHHO-6nbnnoTedHasa cuctema : canT / O6LLecTBO C orpaHNYeHHOM
0TBETCTBEHHOCTbIO KomnaHua "An Mu Ap Meguna". - Capatos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: gns 3apernctpmp. nosb3oBaTenen. - TekcTt
3NEKTPOHHBbIN. ABNAETCA pacnpoCTpaHeHHbIM obpa3oBaTeNbHbIM 3NEKTPOHHBLIM PecypcoM Ans
BbICLUMX U CPefHUX CreunanbHbIX y4ebHbIX 3aBeAeHUN, Hay4YHO-UCC1ea0BaTeIbCKUX MHCTUTYTOB,
nybnnyHbIx 6UbnoTek, NprnobpeTaloLnX KOPrNopaTUBHbLIN AOCTYN ANS CBOMX oby4datolmxcs,
npenopaBaTenen n 1.4. 9bC BkAtoYaeT y4ebHYO U Hay4YHYIO INTepaTypy MO HanpaBJ/IEHNAM
MoAroTOBKW BbICLLEro N cpeaHero npodeccrnoHasbHoOro obpasoBaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa 6bubnmoteka (HIB) :
henepasbHasa rocygapcrTeeHHas MHPOPMaUNOHHAs cncTema : canT / MUMHUCTEPCTBO KyJibTypbl
Poccuiickon ®egepaunm, Poccninckas rocygapcTeeHHas bubnmoteka. - Mockea, 2004 - - URL:
https://H36.pdh/. - Pexxum gocTyna: ansa 3apernctpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. HIb -
npoekT Poccninckom rocygapcTBeHHomn bubnmorekun. HaumHasa ¢ 2004 r. NMpoekT HaunoHanbHas
aNeKTpoHHasa bubnmnoteka (HIB) paspabaTbiBaeTcs BeAyLLMMU POCCUMACKUMU BnbnnoTekamm npu
nopnepxke MuHuUCTepcTBa KynbTypbl Poccnnckon ®epepaunn. OcHoBHada uenb HIb - obecneyunTb
cBob6oAHbIN AOCTYN rpakaaHam Poccnnckon depgepaunm Ko BCeEM U3LaHHbIM, N34AaBAaEMbIM U
XpaHAWMUMCA B POHAAX POCCUNCKUX BNBANOTEK N3JaHUSAM U HayYHbIM paboTaM, - OT KHUXKHbIX
NaMATHMKOB UCTOPUMN U KYJIbTYpPbl, 40 HOBENLIMX aBTOPCKUX NMpon3BeneHnii. B HacTosLee BpeMs
npoekT HIb BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
KaTanoros.POCCUNCKASA HAUMNOHANbHASA BUBJIMOTEKA (PHB) : cainT / Poccuitckast HaumoHanbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: oas 3aperucTpup.
nonb3oBaTenien. - TeKCT: 3IEKTPOHHLIN. "... 04HA N3 KPYMHENLWMNX B MMPE N BTOpas Mo BeandnHe
oHaoB B Poccmnnckonm degepaunm - CAYXKUT POCCUACKON KYSIbTYPE N HAayKe, XpaHUT
HaLMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMI0 HacenaLWwmx Poccnio HapoaoB U
pacnpocTpaHeHUto naen rymaHmsMma. ... B pongax bubnmotekun xpaHntca 6onee 38,6 MaH 3K3.
NpousBeAeHNn NeYaTn N NHbIX NHPOPMALMOHHbLIX PECYPCOB, B TOM YMUCSIE N Ha 2NIEKTPOHHbIX
HOCUTENAX, LOCTYMNHbIX LUNPOKOMY Kpyry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okono 850 ThiC.
ynTaTesnien, KOTOpbIM BblAaeTca A0 5 MAH U3gaHK, K ee 9NeKTPOHHbLIM pecypcaM obpallatoTcs 3a
rof cebiwe 10 MAH yAalieHHbIX Nonb3oBaTenen. ... CoOXpaHasa KyNbTYPHYIO N UCTOPUYECKYIO
NnpeeMCcTBEeHHOCTb, BEPHOCTb BUBNOTEYHBIM TPaanLNAM, 3aJI0)KEHHbLIM elle B IMnepaTopCKon
My6nnyHon 6ubnnoteke, PHb ceroaHs — coBpeMeHHoe MHHOoOPMaLIMOHHOE yYpeXaeHue,
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OCHalleHHoe HoBenwuM obopynoBaHUEM 1N CBOEBPEMEHHO OTBeYaloLLee Ha HaCyLHble Bbi30Bbl
BpeMeHW." (unTtaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4Has anekTpoHHas bubnmorteka : canT. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: os4 3aperncTpup. nosb3oBaTenen. - TekcT:
3/1eKTPOHHbIN. MnaTgdopma eLIBRARY.RU 6bina co3gaHa B 1999 rogy no nHnumatTuee POCCUNCKOro
doHaa hyHAaMeHTasbHbIX UCCnefoBaHNN Ansa obecrnevyeHns POCCUNCKUM YYEHbIM 3/IEKTPOHHOI O
JOCTyna K BeAyLUMUM MHOCTPaHHbLIM Hay4YHbIM n3gaHuam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMY MyBAMKaLNAMN U HbiHE ABASETCS BeAyLlei SINeKTPOHHON BubanoTekom Hay4yHoM
nepuoankmn Ha pycckoMm s3bike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpPOHHaa bubnmnoTteka : canT. - Mockea, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
0OCTyna: ANA 3aperncTpup. nofibdoBatenen. - TeKCT: 3N1eKTPOHHLIN. KnbepJleHnHkKa - 3To Hay4YHas
3/1eKTPOHHan bubnnoTteka, NOCTPOEHHAs Ha NMapaaurme oTkpbiTon Hayku (Open Science),
OCHOBHbIMIN 3afa4aMun KOTOPOW ABNISETCA NONynspu3auns HaykKm N Hay4HON OeATesIbHOCT!,
0o6LLeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4HbIX Nybvkaumin, pasButne MexxancUnnanHapHbIX
nccnefoBaHMM, COBPEMEHHON0 MHCTUTYTa Hay4YHOoW peleH3nn, NoBbILLeHNe LUTUPYEMOCTH
POCCUINCKON HayKn 1 NOCTpoeHne MHPPaCcTPYKTYpbl 3HaHUN. https://cyberleninka.ru/
Mepnoanveckne n3gaHnsa OOCTYMHble obyYaloLwmmca n cotpygHmkam ®rbOYy BO MI'TY no noanuncke
N Ha OCHOBaHWWN KOHTPaKTOB M JINLLEH3UOHHbIX cornaweHui. /index.php/resursy/37-periodicheskie-
izdaniya Qil-Info.ru : TH(pOPMaLMOHHLIN CaNT UHXXeHepoB HedTn 1 rasa. - [Mocksa]. - URL: http://oil-
info.ru/. - TEKCT: aNeKTPOHHbIN.BKNoYaeT nybnvkauum no pasgenam: bypenune, paspaboTka,
nobbiva, HepTenoTAa4va, TpybonpoBoabl, SKOHOMUKaA N Ap. ECTb pybpurka: rugpasnvyeckue
pacyeTbl. Bce cTaTbu B OTKPbLITOM AocTyrne. BosmoxHa perncrpauuns. http://oil-info.ru/ HE®Tb
POCCUMW : nHpopMaLMOHHO-aHanuTn4YecKnnm noptas, Mockea, 1998. - URL: https://neftrossii.ru/. -
TeKkCT: 31eKTPOHHbIN.[MopTan NnpenocTaBnseT cBOOOAHLIN AOCTYN K NOJIHOW U orepaTUBHON
nHpopMaumm o HebTeraszosom bnsHece: ynobHas HaBurauma no canTy, exegHeBHas HOBOCTHAaS
JleHTa, oTpacsieBas CTaTUCTUKA, KOMMEHTapun 3KCnepToB, 0630p Npecchl, OPUTrMHaNbHbIA KOHTEHT,
TeHAaepbl, BakaHcum TIK, 6a3a aaHHbIX npegnpuatuim TIK, apxue nybnukauunin. https://neftrossii.ru/
PocHedTb : [canT]. - MockBa. - URL: https://www.rosneft.ru/. - TekcT: 3/1eKTPOHHbIN.CanT
pacckasbiBaeT 0 paboTe kopnopauunn PocHedTb: HoBocTn, CMU 0 KomnaHun, Hay4HO-TeXHNYeCcKunin
BeCcTHUK [NAO «HK «PocHe(Tb», [a3eTa «AkunoHep», BuaeomaTtepunasbl 1 MHOroe apyroe.
https://www.rosneft.ru/ Faznpom : [canT] / MAO «la3npom». - MockBa, 2003. - . - URL:
https://www.gazprom.ru/. - TEeKCT: 3N1eKTPOHHbIN.OnumnanbHbii cant OAO «laznpom» -
KpynHenwemn sHepreTnyeckon komnaHnn. Coaep>XUT NnoJiHble TEKCTbI CTaTen XXypHana «asnpom».
https://www.gazprom.ru/ KoHcynbTaHTIOC : CNpaBO4YHO NpaBoBas cuctema: [canT]. - MockBa,
1997. - 2021. - URL: http://www.consultant.ru/about/. - Pexkum pgocTtyna: ¢ KOMMNbIOTEPOB
YHUBEpCUTETa (NloKasbHasa Bepcus). - TEKCT: 3eKTPOHHbIN. MacwTabHble HEKOMMepYeckune
npoekTbl KoHcynbTaHTMAOC pa3paboTaHbl B moMoLb Byxrantepam n (UHaHCOBLIM CrieumanncTam,
fopucTam, CTyAeHTaM opuanvyecknx u 3KOHOMNYECKNX cneymanbHoOCTEN.
http://www.consultant.ru/about/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

CoBepLUEeHCTBOBaHNE METOA0B YrNpPaBieHUsa U NJaHNPOBAHUSA XO3ANCTBEHHON AeSATEeNbHOCTU B 3HAYUTENIbHON Mepe CBA3aHO C MPUMEHEHNEM B HayKe
N MPaKTUKe MaTeMaTUYEeCKMX METOA0B UCCel0BaHMS.

Llenb Kypca MmaTemMaTUKN B CUCTEME MOLTOTOBKM 6aKanaBpa - OCBOEeHMe HeobxoaMMoro MaTeMaTM4eCcKoro alffnapaTa, NoMorawero
aHaNIn3npoBaTb, MOAENTINPOBAaTb N pellaTb NpUKJlagHble 3ada4d, NCroJib3y4d B CJlyHae HeobxoanmocTu OBM.

3a0a4un N3y4YeHUs MaTeMaTUKN KakK (hyHAaMeHTaIbHON AUCUUMINHBI COCTOSAT B Pa3BUTUM JIOTMYECKOro U aJIfOPUTMUYECKOrO MbILLJIEHUS, B
BbipaboTKe YMeHNs MOJEeNnMpoBaTh peasibHble NPOoLLecChl, B OCBOEHWUN NMPUEMOB UCC/IeA0BaHNA U pelleHns MaTeMaTUYeckn (opMann30BaHHbIX
3ala4, B OBNlaJleHNN OCHOBHbLIMM METOZaMN MaTeMaTUKMN.

Llenbio nekunin ABNsSIeTCA U3NI0XKEeHNE TEOPETUYECKOro MaTepmrasia 1 WIJICTPaLNs ero npMMepamMmn 1 3agadamMmun; UCTOpUN rnoseieHns Hambonee
Ba>XHbIX MOHATUA 1 pe3ysibTaToB. OCHOBHbLIM TEOPETUYECKUM pe3ysibTaTaM A0J/KHbI CONYTCTBOBATb MNOSICHEHMS 06 UX MPUNOXKEHUSAX K OPYTrUM
pasgenaM MmaTeMaTuKK U K APYrMM HayKaM.

Llenbto MPaKTU4eCKnNX 3aHATUN aBAseTCA 3aKperJieHne TeopeTn4eckoro MaTepuana neKkumn un Bblpa6OTKa YMEeHNA pellaTb NPpUMeEpPbl N 3ada4vyn Ond
nocnepywowero npuMeHeEHNA MaTeMaTnHeCKUX MeTogoB B SKOHOMNYECKNX, TEXHNYECKUX N COLUNMaJIbHbIX MPUJTIOXKEHUAX.

3a0a4un N3y4YeHus OUCLIUMNHBLI COCTOSAT B peanusaumn TpeboBaHuin, ycTaHoBseHHbIX B ®FOC BO noarotoBke 6akanaBpoB Mo HamnpaBJ/IEHUIO.

B xo4e n3y4yeHus OUCLUMINHBLI CTaBATCA 334341 HAaY4YNTb 0OyYaloLLINXCS:

- UCMOJIb30BaTb B CBOEW MPAKTUYECKOW AEATENbHOCTM MaTeEMaTMYeCKMe MeToAbl U MOAENN;

- OPUEHTUPOBATLCA B Bbibope Hanbosiee NoaxoAaLEero MaTeMaTUYECKOro MHCTPYMEHTapus Npu pelleHnn cToawmx neped HuMm 3agad. Croga
OTHOCMKTCS, B NMEPBYIO o4epellb, U3yvyeHne metonoB cbopa n 06paboTkKM CTaTUCTUHECKON MHDOPMALIUK, @ TaKXXe OLIEHKA COCTOSIHUS U NMepCneKTUBbI

pPa3BnUTUA counasibHbIX N SKOHOMNYECKNX NPOoLEeCCOB;

3agayen MmaTemMaTUKN ABAsSETCS O6y‘-IeHVIe CTyAeHTOB NMPUMEHEHNIO Pa3JIN4YHbIX crnocoboB NcnonbL30BaHUSA I'IOJ'ly‘-IeHHOIZ MHopMaLUKn - OT MPOCTOro
JIOrMYECKOro aHaiM3a A0 COCTaBNEHMS C/IOXKHbIX MaTeMaTUYECKUX Moaesnen n pa3pa60TK|/| MaTeMaTU4eCKOoro anrnapaTta UMxX nccaegoBaHus.

MeTopaunuyeckue YKa3aHuda nNo OCBOEHUI0 AUCUMUNJIUHDbI
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Pa3nen ogucumnnanHbl MeTonbl Cnocobbl (bopmbl)  |[CpencTBa dopMupyemble
0by4eHns KoMmeTeHumn
0byyeHns obyyeHuns
4 cemecTp
AnddepeHUnanbHble ypaBHEHNSA § aHanuTn4yecknn; - nekuuns 0 y4ebHuK; OrnK-1.4
nepBoro nopsiaka
§ pelseHune 3apav; ' NpakTu4Yeckoe 0 y4yebHoe
BaHATNE nocobue OnK-2.7
§ paboTa C KHMron.
AnddepeHUnanbHble ypaBHEHUS § peweHune 3apay; - nekuuns 0 KapTOYKU-
BbICLUMX NOPALKOB BagaHus, OnK-1.4
§ paboTa Cc KHMron; - NpakTn4yeckoe
BaHATUNE 0 y4yebHoe
§ cnosecHble; nocobue OnK-2.7
§ NpakTn4yeckne 3afaHuns;
§ 06 bSACHNTENbHbIN.
Cuctembl gnddepeHumnanbHbIX § peweHune 3agay; - nekums 0 y4yebHoe
YpaBHEHUI nocobue OnK-1.4
§ paboTa C KHUrOW; ' NpakTu4Yeckoe
BaHATHE
§ cnoBecHble; OnkK-2.7
§ NpakTunyeckue 3agaHus;
§ 06 BACHUTENBHBIN.
Knaccudumkaums, KaHoHN4Yeckue § pelseHune 3apav; - nekumns 0 y4ebHuK;
hOpPMbI U METOAbI peLleHns ypaBHEHUN OrnK-1.4
1 KpaeBbIX 3a4a4 MaTeMaTU4eCcKon § paboTa C KHUrOW; - MpaKkTn4yeckoe 0 y4yebHoe
hun3snkn 3aHATMe nocobue;
§ cnoBecHble; OonkK-2.7
§ NpakTnyeckme 3apgaHus;
§ 06 bACHMTENbHbIN
YpaBHeHUA runepbonnyeckoro Tuna  [§ pelweHne 3apav; - nekums 0 y4ebHuK;
OnK-1.4
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§ paboTa C KHUrom; - NpaKkTn4yeckoe o y4yebHoe
BaHATHE nocobue;
§ cnoBecHble; OonkK-2.7
§ NpakTunyeckue 3agaHus;
§ 06BACHUTENLHLIN
YpaBHeHns napabonmyeckoro Tmna § paboTa c KHMrowm; - nekuns 0 y4ebHoe
nocobue OnK-1.4
§ cnoBecHble; - NpakTn4yeckoe
3aHATUE OnK-2.7
§ NpakTunyeckue 3agaHus;
§ 06BACHNTENLHBIN.
YpaBHEHUS 3NAMNTUYECKOro TUna § pelueHune 3apav; - nekuus 0 y4ebHuK;
OnK-1.4
§ paboTa C KHMron; - NpakTn4yeckoe 0 y4yebHoe
3aHATUE nocobue;
§ cnosecHble; OonK-2.7
§ NpakTuyeckne 3agaHus;
§ 06 bSACHUTENbHbIN

PekomeHaaummn obydaroLmmMcs no rniaHnpoBaHU U OpraHu3aumm BpeMEHH,
HeobxoaMMoro Ha U3y4eHne ANCLUNMIINHBI

B npouecce nsyyeHnst MaTeMaTuKM oby4yatolemMycsl npensiaraeTcsl NpocayllaTh KYpPC JIEKLUUIA U MOCETUTL NMPaKTUYeCKNe 3aHATUS. JIEKLMOHHbIE
3aHATUS UMEIOT LUEeJblo U3JIOXKUTb N3yYaeMblil MaTepuasn, cooblnTb cCUCTEMY onpeseneHHbIX 3HaHUW, OPUEHTUPOBAHHBIX Ha CcrieunduKy
npogeccnoHasbHON NoAroToBKM 6akanaBpoB. Ha NpakTUYECKMX 3aHATUAX NMpeanoaraeTcs pelleHne NpakTUYeckmnx 3aaay, GopMnupoBaHmne
HaBbLIKOB AENCTBUI MO 3aAaHHLIM aJIFOPUTMAM NMOCTPOEHUS MaTeMaTUYECKMX Modenen nccnegyemslX NpoLLeccoB U YMEHUIA KOHCTPYMPOBaTh
CaMOCTOATENbHO MOAENN, OTParkatloLne CyTb ABMIEHN 1 NPOLLECCOB peasibHON AeNCTBUTE/IbHOCTUN, 00Y4YNTb YMEHUSIM CO3[1aBaTb CaMOCTOSATEIbHO
a/ITOPUTMbI peLleHnsa NMpakTnyeckux 3anad. CamoctosaTenbHasa paboTa BKOYaeT B cebsd CaMOKOHTPOJIb 3HAHUI, MNONYYEHHbIX Ha NEKLNOHHbIX U
NPakKTUYECKNX 3aHATUAX, JOMALLHASA MOAr0TOBKa K NPeACTOAWNM NPAaKTUYECKUM 3aHATUSAM, KOJIJIOKBUYMaM, BOCMpoU3BeeHne Nno namMmaTin
ornpeneneHnin, PopMyIMpoBOK TEOPEM, BbIBOAOB, CAMOCTOSTEJIbHbIN MOWUCK B AOMOJIHUTENLHOW InTepaType nHpopmaumm, Heobxoammon ons
yCrMeLwHoro oCBoeHus pasgena.

OnuncaHne nocaenoBaTe/IbHOCTY AENCTBUYM oby4YatoLlerocs

Mocne n3yvyeHuns onpe,u,eneHHO|7| TEMbIl Ha TEKUMNOHHOM 3aHATUN N pelleHnAa 40CTaTO4YHOIro Ko/In4ecCcTBa NMPakKTU4eCKNX 3adady peKoMeHAYyeTCA
BOCMPOU3BECTM NO NaMATU onpeneneHuns, BbiBoAbl, POPMYNNPOBKU N AOKa3aTeNbCTBa TeopeM. B ciydae HeobxoQMMOCTK Hafo ele pas3
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pa3obpaTbCa B MaTepuane nekummn, pasbiCKaTb U YCBOUTb AOMOSHUTESIbHbIE CBEAEHUS N3 APYrUX NUCTOYHUKOB, PEKOMEHA0BaHHbIX NpenofaBaTeNieM,
pewnTb paa 3agau.

NHorga He#oCTaTOYHOCTb YCBOEHUS TOMO UM MHOTO BOMPOCA BbICHAETCA TOJIbKO MPY U3yYeHUN fasibHellero Mateprasa. B aTom criyyae
PEKOMEHAYeTCsl BEPHYTbCS Ha3al 1 MOBTOPUTb MJI0XO M3YYEHHbI pa3aern.

Ba)>kKHbIM KpUTepueM yCBOEHUS TEOPUUN ABNSETCS YMEHMe peLlaTb 3a4a4uM Ha NPoNAeHHbIn MaTepuan. O4HaKo pacnpocTpaHeHHOW ownbKon
sBNsieTCA To, 4To 6narononyyHoe pelleHne 3afay BOCMPUHUMAETCA Kak NpU3HaK yCBOEHMs Teopun. HYacTo npaBuibHOe pelleHne 3ajadm
nony4yaeTcsa B pe3ysibTaTe NPUMEHEHUS MEXaHNYECKN 3ay4eHHbIX (hopMyJi, 6e3 NoHMMaHuA cyulecTBa Aesna. MoXXKHO CKa3aTb, YTO YMeHMe pelaTb
3afla4ym siBNseTCcs HeobXxoANUMbIM, HO HEAOCTATOYHbLIM YCJIOBMEM XOPOLUEro 3HaHNS Teopun. B KOHEYHOM nTore Lesblo N3y4eHns AUCUUNANHGI
SIBNSIETCA YCBOEHUE CMCTEMbI ONnpeneneHHbIX 3HaHWUIN, NO3BONAIOLMX:

. ¢hopMmpoBaTh Hay4YHO 060CHOBaHHbIE B3rIsaabl U ybexxaeHus;
. pa3BMBaTb JIOrMYECKOE M BApPUATUBHOE MbILUIEHUE;
. npuobpecTn yMeHne NpuHATb pelleHne B Pa3INYHbIX XU3HEHHbIX CUTYaUMsX, UCMOb3Yys OMbIT, HAKOMJIEHHbIN MPY peLleHnn

MaTeMaTU4YeCcKux 3amay;
. Pa3BUTb HaBblKW aHaN3a NOJIyYeHHbIX pe3ysibTaToB Mo 06paboTke nccaenyembix NPOLLECCOB.
PekomeHaaumm rno paboTe ¢ MTepaTypou

N3yYyasa maTepman AUCUUMNINHBI, ClledyeT NepexoanTb K CAenylLleMy BONpocy TOJIbKO Moc/e NPaBuibHOro NOHUMaHua npeabiayLwero, Npou3Boas
Ha 6ymare BCe BblYUCIEHUS (B TOM YUC/IE U T€, KOTOPbIE PafAn KPaTKOCTU OMyLUEHbI).

Ocoboe BHMMaHMe cnenyeT obpallaTh Ha onpeaeneHne 0OCHOBHbIX NOHATUIA. Obyyatolwnincs aomkeH noapobHo pa3dbupaTb NpUMepbl, KOTOPbIE
MOACHSIIOT onpeaesieHns, U YMeTb CTPOUTb aHa0rMYHbIe MPUMEPbl CAMOCTOATESIbHO.

|_|pl/l N3y4eHnn Mmatepunasa rnoJsiesHo BeCT KOHCMNEKT, B KOTOprVI peKoOMeHOYETCA BMUCbIBaTb ornpeneneHn4d, CbOpMyan, YPaBHEHNA U T.O. Ha NONAX
KOHCMEeKTa cnenyeT oTMedaTb BOMpPoOChl, BblAEJIEHHbIE OJ14 NMONy4YeHNA MNCbMEHHON NN yCTHOIZ KOHCYbTaunn npenogaBaTtens.

MucbMmeHHoOe odhopMieHne pa60Tb| MMeeT UCKIIYNTENIbHO BaXXHOE 3HAaYeHMe. 3anncn OOKHbI ObiTb coefaHbl aKKYpPaTHO 1 pacCrnoJsioXXeHbl B
ornpepeneHHOM nopsaake. XopoLlee BHellHee ohopMieHne KOHCMNeKTa No U3y4YeHHOMY MaTepuasny npuyydunT K HGOGXO,D,I/IMOMy B pa60Te nopAanoky m
Mo3BOINT nU3bexaTb MHOMOYNCIEHHbIX OLLINOOK, KOTOpPbIE MPONCXOoAAT NU3-3a Heﬁpe)KHbIX 6ECI'IOpF|,D,O‘-IHbIX 3anucen.

BbiBOAbI, NONy4YEHHbIE B BUAE (DOPMYJI, PEKOMEHAYETCS NOAYEPKHYTb B KOHCMEKTE Nan 06BeCTn B paMKy, YTOObl MPW MPOYNTbIBAHMN KOHCMEKTa OHMU

BbIAENSAINCH U JyYlle 3aNOMHUANCL. MHOrMM nomMoraeT B paboTe cocTaB/ieHUe NIMCTa, CoAep Kalllero Ba)kHenwme n Hanbonee 4acTto
ynoTpebnsiembie popMyJibl. TAKOW JIMCT HE TOJIbKO NMOMOraeT 3aNoMHUTb (DOPMYJIbl, HO U MOXXET CJTYXKUTb MOCTOSAHHbLIM CMIPABOYHUKOM.
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Pa3bsACHEHUS M0 BbIMOJHEHNIO AOMALUHUX 3a4aHnn

[omallHee 3afgaHne crnelyeT HaunuHaTb BbIMOJIHATh, U3Y4YMB COOTBETCTBYIOLNI pa3nen uam Temy nekuuu. Mpu HeobxoamnmocTn crenyeT
06paTNTLCSA K y4ebHUKY, pEKOMEHA0BAHHOMY MpenogaBaTesieM. PekoMeHayeTCs BOCNPOU3BECTU MO MaMsaTU ONpeneneHuns, Teopemsl, BbiBoAbl. B
c/ly4ae Heob6xoAMMOCTU, HY>XKHO ellle pa3 pa3obpaTbCcs B M3y4aeMOM MaTepuane.

[Mocne 3Toro MOXXHO NPUCTYMaTb K BbIMOJIHEHWNIO AOMalUHero 3agaHusa. lNMpu peleHnn 3agayd Hy>XHo 060CHOBbLIBaTb Ka)KAbln 3Tan peweHunsa. Ecnu

nmMmeeTcqa HeCKOJIbKO nyTe|7| peweHnd, To OH OOoJIXKEH CPaBHUTb X "N BblﬁpaTb CaMblI J'ly‘-ILIJI/II7I. MonesHo A0 HaYvasa BblYMCEHUN COCTaBUTb KpaTKI/IIZ
nJaH peweHns.

PeweHune 3aga4y n npumMepos crengyeT usnaraTtb I'IO,EI,p06HO, BblHNCNEHNA pacnojlaraTb B CTPOrom nopdaake, oTaendad scrnomMmoraTtelsibHble BbIHUCTIEHUA
OT OCHOBHBbIX.

PelleHne Ka)x[om 3a4a4m OO/KHO OBbITb CHavYana B 06LLEM BUAE 1 CONMPOBOXAATbCS BbIBOAOM (DOPMYJibl. 3aTEM B MNOJIyHEHHYO (hopMyy
NOACTaBAAIOT YACOBbIE 3HAYEHNS (€CIN OHW AaHbl). B NpoOMeXXyTOYHbIX BbIYUCIEHUAX HEe CrielyeT BBOAUTbL NPUBIMIKEHHbIE BbIHMCIIEHUS KOPHEN,
yucna n v T.4. PelwieHne 0o/HKHO OOBOAMTLCSA A0 OTBETA, TpebyeMoro ycioBueM.
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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 - Pexxum goctyna:
015 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cosgaHa B 1999 rogy no
MHUUnaTnee Poccnnckoro oHaa pyHAaMeHTaNbHbIX NCCNefoBaHui ansa obecnevyeHns POCCUNCKNUM yHeHbIM 3NE€KTPOHHOIO
[OCTyna K BeAyLINM MHOCTPaHHbIM Hay4HbIM n3gaHnsaM. C 2005 rona eLIBRARY.RU Havana paboTy C pyCCKOSA3bIYHBIMMA
nyb6anKaumMsMn 1 HblHE ABNAETCA BeAyLlen 31eKTPOHHON BnbnnoTeKkon Hay4yHOM NepUoanKn Ha PyCcCKOM S3blKe 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/

NaHb. EQmMHasn npodeccnoHanbHas 6asa 3HaHUN 0N TEXHUYECKUX BY30B - MU30aTenbcTBO «JlaHb» : 3/IEKTPOHHO-
bnbnnoteyHasa cnctema : cant / N3pgaTtenbcTsBo JlaHb. - MockBa, 2011. - . - URL: https://e.lanbook.com/ - Pexxum gocTyna:
015 3aperncTpup. nosib3oBaTtesien. - TeKCT 3/IEKTPOHHbIN.

Ina obyyvaoumxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYMN) K CAeaAyolWnuM COBPEMEHHbIM
npogeccnoHabHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas Konnekuns : IN1eKTPOoHHO-bubanoTeyHasa cuctema : cant / OO0 'HayyHO-M3[aTEeNbCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ons
3aperncTpup. noab3oBaTesnen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONE[MN, CI0BApU N CNPaBOYHUKMW, 3aKOHOAATelbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepvoamnyeckne N3gaHna n n3faHns, Bbinyckaemble ndgatenbcTeamu 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 gocTyna: ons
3aperncTpup. rnosibdoBaTtesien. - TEKCT JIEKTPOHHbIN. ABNAETCSA 3/1eKTPOHHON bubnmnoTtevyHonm cnctemon (36C),
npefocTaBasoLen 4OCTyN Yepes ceTb IHTepHeT K y4ebHon nuTepaType 1 AONOJHUTENbHLIM MaTeprnanamM,
nprvobpeTeHHbIM Ha OCHOBaHUM NPAMbIX 4OFOBOPOB C NpaBoobnagatensamu. NMonHOCTbIO cooTBETCTBYET TpeboBaHMaM
henepanbHbIX FOCYAapCTBEHHbIX 0bpa3oBaTesibHbIX CTaHAApPTOB TpeTbero nokoneHunsa (ProcC BO 3+) K KOMNIEKTOBaHUIO
6161M0TeEK, B TOM YMC/1e INEKTPOHHBIX, B YaCcTn (POPMMPOBaHNA (HOHLOB OCHOBHOW W AOMOJIHUTENLHOW InTepaTypsbl, ANS
Clno, BO n acnupaHTypsl. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenen. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IEKTPOHHBIM PEeCYpPCOM A5 BbICLUNX U CPeAHUX CheunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4YHO-ncCnenoBaTeIbCKUX
WHCTUTYTOB, Nybnn4HbIx 6ubnnoTek, npuobpeTaomx KOpnopaTMBHLIN AOCTYN A1 CBOMX 0byYaloLmxcs, npenogaBsaTtenen
n T.4. 9bC BkJOYaeT y4ebHyo N Hay4YHyl0 nmTepaTypy MO HanpaB/eHNAM NOATOTOBKWN BbICLLErOo U CPedHero
npodgeccnoHanbHoro obpasosanHus. http://www.iprbookshop.ru/586.html

HauvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHAOOPMaLMOHHAA cucTema : CanT /
MuHNCTEepCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcrseHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIb - npoekT Poccumckom
rocygapctBeHHon 6ubnnotekun. HadmHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HIB)
pa3pabaTbiBaeTCs BeAyLMMU POCCUNCKMMN BubnnotTekamm npyn nogaepxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecneunTb cBOGOAHBIM AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALWMMCS B (hOHAAX POCCUACKNX BMBNOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM U KYNbTYypbl, 4O HOBENLLNX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee Bpema npoekT HIb BkovaeT
6osnee 1.660.000 3n1eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKASA HALIMOHANTbHASA BUBJINOTEKA
(PHB) : cannT / Poccuinckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: aons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/eKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas Mo BesmyYmHe hoHA0B B
Poccunckon ®depepauunm - Cy>KUT POCCUNCKON KYNbType N HayKe, XpaHUT HalMOoHaNbHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEHMIO Hacenswmx POCCUIO HAPOAOB 1 PacNpPOCTPaHEeHMO naen rymaHumsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YNCJIE N Ha 3/1EKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocelwaeT okoso 850 ThiC. YuTaTenem, KOTopbiM
BblAaeTca A0 5 MJIH U3JaHun, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3osaTesien. ... CoOXpaHAsa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmamM,
3a/10)XeHHbIM elle B imnepaTopckon MybnnyHon 6ubnuoTeke, PHB cerogHsa — coBpemMeHHOe MHpopMaLnoHHoe
yypexnaeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBEeYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canTta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnuoTteka : cant. - Mocksa, 2000. - . - URL: https://elibrary.ru- Pexxum goctyna:
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Ha3BaHue

ONA 3aperncTpup. noab3oBaTesnen. - TeKCT: aNeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bia cozpaHa B 1999 rogy no
WHMUMaTmBe Poccmnckoro oHaa hpyHAaMeHTabHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1eKTPOHHOIro
00CTyna K BeAyLLNUM NMHOCTPaHHbIM Hay4HbIM nsdgaHuam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNSETCA BeAyLen IN1eKTPOHHON 6nbanoTeKkom Hay4HoM NEPUOAMKM Ha PYCCKOM Si3blKe B MUpPeE.
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
6unsHece: yaobHas HaBMraumsa no canTy, eXxegHeBHas HOBOCTHas JleHTa, oTpacieBas CTaTUCTMKA, KOMMeHTapumn
3KCnepToB, 0630p Npecchl, OPUrNHasbHbIA KOHTEHT, TeHAepbl, BakaHcun TIK, 6a3a aaHHbIx npeanpuatuin TIK, apxms
nybaunkauumii. 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:
3NeKTPOHHbIN.OdpurumnanbHbin canT OAO «lMa3npom» - KpynHenLWwen sHepreTnyeckon KomnaHnn. Coaep>XuT nosiHble TeKCThI
cTaTen XypHana «lasnpom». https://www.gazprom.ru/

Poccuinckoe obpasoBaHue : henepasbHbIi NopTan : canT. - MockBa. - O6HoBNsSeTCS B TedeHun cyTok. - URL:
http://www.edu.ru/. TeKCT: 3N1eKTPOHHbIN.KaTanor ccbiylok Ha obpa3oBaTesibHbIe MOpTasbl, CaiTbl U 3/IEKTPOHHbIE
6nbnnoTekn. OcBeLleHne rocyfapCTBEHHON NOAMTUKKN B obnacTn obpa3oBaHns. CBeageHns 06 y4pexaeHNsAX CUCTEMbI
obpaszoBaHua. O630p 3apybexxHbix NporpaMm n choHaoB. ObpasoBaTenbHasa cTtaTucTuKa. O630p 3N1EKTPOHHON
obpasoBaTenbHOM Nepuoankn. Kaptorpadunyeckunii 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/

NaHb. EanHas npodeccnoHanbHas 6a3a 3HaHUA 4N19 TEXHUYECKUX BY30B - U34aTenbCTBO «JlaHb» @ 9/IEKTPOHHO-
6nbnnoTeyHasa cnctema : canT / 3pgaTenbcTBO JlaHb. - MockBa, 2011. - . - URL: https://e.lanbook.com/ - Pexxum gocTtyna:
ONS 3aperncTpup. Noab3oBaTesien. - TEKCT IJEKTPOHHbIN.
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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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