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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneumanbHocTn) 15.04.02 TexHonorndeckme MalnHbl 1 obopynoBaHmne

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT, oou., KaHA4. ned. HaykK MoanncaHo npocton 30 Yyako EneHa bopucoBHa
18.04.2026
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

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

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

22.04.2026 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
22.04.2026
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaB/eHUIO NOATOTOBKN
(cneunanbHOCTN)
23.04.2026 MoanucaHo npocton 3l Cuioxos Xa3peT PycnaHoBuMY
23.04.2026
(moannce) (®.1.0.)
CornacoBsaHo:
HBE MI'TY
(Ha3BaHue FIO[lpaB,IleﬂeHl/Iﬂ)
22.04.2026 MoanncaHo npocTton 30 N. b. bepbepbsaH
22.04.2026
(noannce) (®.11.0.)

2/34



1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

LUenblo 0CBOEHUA OUCUUMUHBI SBJSETCS COOTBETCTBUE COAep)XaHUa WU KayvecTBa
MoAroToBKU obyyvatowmxca denepanbHoOMy rocynapcTBeHHOMY obpa3oBaTeslbHOMY CTaHOAPTY
BbICLLErr0 obpasoBaHuA 15.04.02 «TexHOoNnorn4yeckKue MaLLUUHBbI ]
obopypoBaHue», hOpMUPOBaHMNE Yy CTYAEHTOB 3HAaHWUA O MOOENIMPOBAHNN KaK MeTode Hay4HOoro
MO3HaHWS, HaBbIKOB MOCTPOEHUNSA N UCMONb30BaHWUSA Modenen B NpodeccnoHalbHON AesTebHOCTN.

3apauv oUCUMNJIMHGIL.

* pa3BnTUE alropuTMNYEeCKOro n Jiorm4eckoro Ctuaa MblllieHn4,

* 3HAKOMCTBO CTYOEHTOB C MOEO0/0rnerl MaTeMaTU4eCKOro MoAeIMpPoBaHNS, BbISIBNSOLLEN
CBSA3b MaTeEMaTUYeCKMX abcTpakumii C peanbHbIMU NpobnemMamu;

: BbIpaboTKa yMEHNS CaMOCTOSITENIbLHOIO peLleHns NMpuKAagHbiX (MHXXeHepHbIX) 3a4au.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

AncunnnmHa «MaTemMaTmyeckoe MoLennpoBaHue B 3agavax NuULLLEBON oTpacan» basnpyeTcs
Ha 3HAHUAX, UMEKLWNXCA Y CTYOEeHTOB MNpu NoJiyYeHUn BbiclLero obpa3oBaHUsA Mo HanpaBieHUAM
noAroToBkKu 6akanaepuaTa.

Onsa KayeCcTBEHHOro YCBOEHUS ONCUUMNIINHBI CTYOEHT LOJIKEH:

- 3HATb: 3/IEMEHTblI aHANIMTUYECKON reoMeTpumn, JIMHENHOW anrebpbl, MaTeMaTU4YeCcKOoro
aHanm3a, ondPdepeHUNaNbHOr0 N MHTErpasbHOr0 NCYUCNAEHNN, anddepeHUmnabHbIX YPaBHEHWUN,
Teopunn BEPOATHOCTEN, MaTEMATUYECKON CTaTUCTUKN;

- YMeTb: BbIMUCAATbL MPOU3BOAHbLIE U WHTerpasnbl, miaowaan uryp, 3ajaHHbIX pPasHbIM
06pa30M, NMPMNMMEHATb MaTeMaTUN4YeCKNE 3HaHUA MNMpn peweHnn pa3Hoo6pa3Hb|x 3aja4, BO3HMKakWwnx
B arpoHoMmu,

-BJlafleTb HaBblKaMW pelLleHns TUMOBLIX 3a4ay No anrebpe, reomMmeTpmm N MaTeMaTUYECKOMY
aHann3y, noay4yeHHbIMU B BY3e, NpUMeHATb CTaHAAPTHbIE KOMMbIOTEPHbLIE MPOrPaMMblI.

«MaTemMaTnyeckoe MoAennpoBaHMe B 3afayvax MULLEBON OTpacan» SIBASETCA OUCUMMNINHON
oba3aTenbHONn 4YacTu yvyebHoro nnaHa Ofl. 3HaHUA W MPaKTUYECKUE HaBbIKW, MOJIyYEeHHbIE Mpwu
OCBOEHUM OMCUMMAWHBI, WCMONbL3YKTCS MpU U3yHYeHUU rnochaedywwmx agucumnamd OfN n B
npodeccnoHanbHON NesTebHOCTH.
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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):

OlK-8 CnocobeH paspabaTbiBaTb METOAMKY aHaM3a 3aTpaT Ha
obecnevyeHne feaTeNbHOCTYN NPON3BOACTBEHHbIX
nogpasneneHnn

OnK-8.1 AHanusnpyeT 3aTpaTbl Ha obecrneyeHne feAaTeNbHOCTH
MPOn3BOACTBEHHbIX NOAPa3AeNeHnin

OnK-8.2 Pa3spabaTbiBaeT 3(hHeKTUBHYIO METOAUKY AN pacyeTa
3aTpaT Ha obecnevyeHne feATENbHOCTN NMPON3BOACTBEHHbIX
nogpasneneHnn

OnkK-9 CnocobeH pa3spabaTbiBaTb HOBOE TEXHOJIOFMYecKoe
obopynoBaHue

OMnkK-9.1 CnocobeH pa3pabaTbiBaTb TEXHNYECKME 3a4aHNA Ha

NMPOEKTMPOBAHME U U3rOTOBJIEHNE MALUUH, NMPUBOLOB,
CMCTEM U HeCcTaHAapTHOro obopynoBaHus, n CpeacTs
TEXHOJI0rMYECKOro oCHalleHUs, BbibupaTh 06opyaoBaHME 1
TEXHOJIOMMHYECKYI0 OCHACTKY

OlnK-9.2 MpUMEHSATbL HOBblE COBPEMEHHLIE MeTOAbI pa3paboTku
TEXHOJIOrNYeCcKnx NpoLLeccoB N3rOTOBIEHNSA U3LENNN N
061HeKTOB B cdhepe npodheccroHanbHOM AeaTeNbHOCTH C
onpegnesieHneM paunoHabHbIX TEXHOIOMNMYECKMNX PEXNMOB
paboThl cneumnansHoro obopyanosaHus
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

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

DOopMbl KOHTpPONA Bupabl 3aHATUMA Utoro 3.e.
(KkonuyecTtBO) Yyacos
9K KP KoHTp | Jlek J1a6 Mp cPn KPAT |KoHTp CP
onb
Kypc 2 [Cem. 3 1 1 8 16 16 1.5 0.35 53.65 [84.5 180 |5
O6beM AMCUUNANHBLI U BUObl y4ebHo paboThl Mo 3a04HON dhopMe 0byveHus.
DopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTBO) Yyacos
3K KP KoHTp Jlex Ja6 Mp CPN [KoHTpo cP
nb
Kypc2 |Cem.3 |1 1 1 6 6 6 1.2 8.65 151.5
179.35
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
3 MaTemaTun4eckoe MmoaenIMpoBaHe Kak MeTof 1 2 2 16,9
Hay4HOro no3HaHmsa OCHOBHble MOHATMA
MomenMpoBaHusa. HpopMaLoHHbIE MOgenn.
3 JeTepMNHUPOBaHHbLIE MOLESIN. 1 2 2 16,9
3 3ajayun onTMMuU3aumun. 2 4 4 16,9
3 CncTemMbl MaccoBoro obcnyXxmBaHus. 2 4 4 16,9
3 CToxacTuyeckme Moaenu. 2 4 4 16,9
3 MpomMexxyTo4yHasa aTTecTayms 1,5 0,35 53,65 SK3aMeH B YCTHOW hopMe.
UTOrro: 8 16 16 1.5 0.35 53.65 84.5

5.2. CTpyKTypa OUCLUNNINHBI AN 3a04HOW hopMbl 0byveHus.

CemMm Paspen pucumnnuHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMocTosTesibHYIO paboTy m
TPYyBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
Nb
1 4 5 6 7 8 9 10 11
3 MaTemaTunyeckoe MoaenMpoBaHNe Kak MeTo Hay4HOro rno3HaHmusa OCHOBHbIE MOHATUSA 2 2 30,3
MoJenmpoBaHusa. MHhopMaLoHHbIE MOgeNn.
3 [JeTepMMHMPOBaHHbIE MOAEN. 1 3 1 30,3
3 3a4a4m oNnTuMmn3aLunn. 1 1 1 30,3
3 CncTeMbl MaccoBOro obcnyXKmBaHus. 1 1 1 30,3
3 CTOXacTu4Yeckue mogenu. 1 1 1 30,3
3 MpomexxyTo4yHaa aTTecTaums 1,2 8,65
UTOro: 6 6 6 1.2 8.65 151.5
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5.4. Copep>xaHue pa3nenoB AucuMninHbel (Moaynsa) «MatemaTuyeckoe MoaesiMpoBaHMe B 3ama4ax NULLLEBON OTpacan»,
obpa3soBaTesibHble TEXHOJIOTUHU

JIEKLIMOHHBIN KypC

Moaenn.

pa3/INYyHbIX 3Tanos
MogenuposaHua. Mogenb
CJTIOXKHbIX MPOLLEHTOB.
Pa3HocTHasa cxema Kak
Mozaenb
onddepeHunansHoOro
ypaBHeHMS.
Knaccudgumkaums MMHEnHbIX
cucTeM 1 MeToabl UX
peweHuns. PelweHne cncrtem
andgepeHumanbHbIX
ypaBHeHui. ®azoBoe
MPOCTPaHCTBO. YnucneHHoe
MHTerpupoBaHue. OwnbKn
orpaHuyeHus n
okpyrseHus. lNMpasuno
PyHre.

TEXHNKO-3KOHOMMNYECKON
3(pHEeKTUBHOCTN
NpPoOeKTUpOBaHuA,
nccnenoBaHus,
N3roTOBNEHNSA N BHEOPEHUSA
HOBOro obopynoBaHus
YMeTb: OLeHnBaTb TEXHNKO-
3KOHOMUYECKYIO
3(pheKTUBHOCTb
NPOeKTUpPOBaHuA,
nccnenoBaHus,
N3roTOBNEHNSA MaLUVH,
npmueonos, obopynoBaHus,
CUCTEM, TEXHOJIOMNYECKNX
npoueccoB BnapeTsb:
HaBblKaMW NPaKTN4YeCKon
peannsaunmn CUCTEMBI
MeHeg)KMeHTa KayecTBa Ha

CemMm HaumeHoBaHue TeMbl TpyAsoeMKoCTb (Yachl) Copep>xaHue dopmMUpyeMble Pe3ynbTaTbl OCBOEHUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 30 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafeThb) TeXHOJIOruu
1 2 3 4 5 6 7 8 9
3 MaTemaTunyeckoe OnpepeneHne n CBONCTBa OMnK-8.1; 3HaTb: MeToAuKYy pacyeTa |, Jlekunsa-becena

MOZeNMpoBaHNE Kak MeTof mogmenen. MpuHuun TEXHNKO-3KOHOMMNYECKON

Hay4HOro no3HaHusa efnHCTBa ” 3phekTMBHOCTH

OCHOBHbIe NOHATUSA MHO>XXEeCTBEHHOCTU NPOeKTUpPOBaHUA,

MOZEeNMpoBaHUS. mognenen. OCHOBHble nccnenoBaHus,

NHpopMaLMoHHbIe Moaenu. TpeboBaHMA K Mogenn. N3roTOBNEHNSA U BHEOPEHUA
Knaccudurkaumsa mogenen. HoBoro obopynoBaHus
MaTemaTunyeckas YMeTb: oLueHnBaTb TEXHUKO-
aflleKkBaTHOCTb MOAeNu. 3KOHOMUYECKYIO
OCHOBHbIe 3Tanbl 3(pPEeKTNBHOCTb
MOZEenMpoBaHUS. NMPOeKTUPOBaHUA,
MaTepunanbHasa n nccnenoBaHus,
nHMOPMaLMOHHaa Mogesb. N3roTOBNAEHNSA MaLUVH,
CTpyKTypHas moaesb. npmnBopoB, obopynoBaHUS,
NHpopMaumoHHaa mogenb CUCTEM, TEXHOJIOMNYECKNX
npenMeTHon obnacTu. npoueccos BnapeTsb:
Cnocobbl npeacTaBneHns HaBblKaMWN NPaKTN4YeCKON
NHHOOPMaLIMOHHbIX peann3aunn CUCTeMbI
mognenen. bnok-cxema Kak MeHeg)KMeHTa KayecTBa Ha
MoZesib aJiropuTMa. npegnpuaTun

3 OeTepMnHMpoBaHHbIE XapaKkTepHble owmnbKun OlK-8.1; 3HaTb: MeToanKy pacyeTta |, Jlekunsa-becena
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
npeanpuaTun
3ajayuun onTMMmU3aumu. 3a4ayuun NTMHENHoro OlMK-8.2; 3HaTb: 0cobeHHOoCTH , Nlekumns-becepa
nporpamMMmnpoBaHmns. (OYHKLMOHMPOBAHUA 1
OcHoOBHas 3afava CTaTbW 3aTpaT Ha
JINHENHOr o obecneyeHne
nporpamMmMmnpoBaHmns. 6ecnepebonHon
[eomeTpunyeckas neaTenbHOCTN
VHTeprnpeTauuns 3agaymn MPON3BOACTBEHHbIX
JINHENHOro noapasneneHunn
nMporpamMmMmnpoBaHmns. npeanpuaTniA NUWEBON
CnMniekc-MeTon peLeHns MPOMbILLIEHHOCTN YMETb:
3a4a4n JIMHenHoro pa3pabaTbiBaTb METOAUKY
nMporpamMMmnpoBaHmns. aHasm3a 3aTpaT Ha
TabnnyHbIn MmeToq obecneyeHne
HaxoXXAeHuns 6ecnepebonHon
ONTUMAJIbHOIr 0 pPeLUeHNS. neaTenbHOCTN
MPON3BOACTBEHHbIX
noapasneneHunn
npeanpusaTUin NULLLEBON
MPOMBbILLIEHHOCTH
BnageTb: MeToOnKon
aHasm3a 3aTpaT Ha
obecneyeHne
6ecnepebonHon
neaTenbHOCTN
MPOV3BOACTBEHHbIX
noapasneneHunn
npeanpusaTUin NULLLEBON
MPOMbILLJIEHHOCTU
CnctemMbl MaccoBoro O6uan xapakTepucTumka OlK-9.1; 3HaTb: HOBble , Nlekumns-becepa

obcnyxuBaHus.

CUCTEM MacCoBOro
obcnyxunsaHns. Cny4vaiiHole
npoueccol. NMoTokn
cobbITun. OgHOoKaHaNbHas
cucTeMa C oTKasamu.
MHorokaHaJibHasi cuctemMa
C OTKasamu.
OpHokaHanbHasa cmcTema ¢
oyepenbio.

COBpeMeHHble MeToAbl
pa3paboTku
TEXHOJIOrN4yecKnx
npoLEeccoB N3roToBAEHNSA
n3pennin n o6bekToB B
chepe npodeccmoHanbHoOM
[eATeNnbHOCTM C
onpegeneHnem
paunoHanbHbIX
TEXHOJIOrNYECKUX PEXXMMOB
paboTbl crieunanbHoro
obopynoBaHus YMeTb:
oueHUTb 3 HEeKTNBHOCTb
TEXHOJIOrn4yeckoro
npouecca, NpUMeHss
pacyéTbl U NOATBEPOUTDL
WS ONpPOBEPrHYTb
npenmyLecTBo
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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

BHEpsSeMol TeXHONOornmn
BrnapeTtb: HaBblKaMu
pa3paboTKM NPOEKTHON n
TeXHNYecKomn
OOKYMeHTauuu,
0(hOpMJIEHNSA 3aKOHYEHHbIX
MPOEKTHO-
KOHCTPYKTOPCKMX paboT ¢
NMPOBEPKO COOTBETCTBUSA
TEXHNYECKUM YCIOBUSIM 1
OPYrM HOPMATUBHbIM
[OKYMEHTaM

CToxacTu4yeckue mogenu.

MeTopn MoHTe-Kapno
Bbi4ncneHne
onpeneneHHbIX
MHTerpanos. Belyncnenmne
njowanen KpusbIx,
3a4aHHbIX
rnapamMeTpuyeckmn
MMnTaumnoHHble mogenu.

OlK-9.2;

3HaTb: NPUHLMUMNb
DYHKLMOHMPOBaHNA
TEXHOJIOrMYeCKMUX MaLlnH 1
obopynoBaHus
npeanpusaTin NULLLEBON
NMPOMBbILLNIEHHOCTN YMETb:
pa3pabaTbiBaTb HOBbIE
TEXHOJIOrN4eCcKme MallunHbl
n obopynoBaHune
npeanpusaTUin NULLLEBON
MPOMBbILLIEHHOCTH
BnapeTb: HaBblkaMu
pa3paboTKM HOBbIX
TEXHOJIOrNYEeCKMUX MaLLnH 1
obopynoBaHus
npeanpusaTUin NULLLEBON
MPOMbILLJIEHHOCTU

, Nlekuuns-becena

NTOrO:
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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
3 MaTemaTunyeckoe MogenupoBaHue kak meto | OCHOBHbIE 3Tamnbl MOAEeNMPOBaHUA. MaTepuanbHasa n nHhopMaLunoHHaa moaenb. Cnocobebl 2 2
Hay4HOro no3HaHna OCHOBHbIE MOHATUA npeacTaBneHna MHMOPMaLNOHHbIX MOAESEN.
MoaenvpoBaHusa. IHpopMaunoHHbIe Moaenn.
3 [eTepMMHMPOBaHHbIE MOLEIN. Knaccnurkaums MMHENHbIX CUCTEM U MeTOAbl X pelleHus. PeleHne cnctem 2 1
anddepeHunanbHbiX ypaBHeHUR. YucneHHoe nHTerpuposaHmne. OWNGKM orpaHnyeHns un
oKpyrseHus. lNMpasuao PyHre.
3 3agayun onTuMmMsaumn. 3ajayun NTMHENHOro NporpaMMmnpoBaHns. FeomeTpuyeckas nHTepnpeTaunsa 3agaydm 4 1
JINHENHOro NPorpaMMmMpoBaHnsa. CUMNIEKC-MeTo4 peLleHns 3ada4qm JINHENHOro
nporpaMMmpoBaHns. TabanyHbI METOL HaXOXAEHNA ONTUMAaJIbHOIrO peLleHuns.
3 CucTteMbl MaccoBoro o6cnyxmBaHums. OfHOKaHaslbHas cucTteMa C oTka3aMun. MHOrokaHasibHas cucTteMa C oTKasamu. 4 1
OfHOKaHaJlbHas cMcTeMa C o4epenbio.
3 CToxacTunyeckue moaenu. MeTon MoHTe-Kapno. BeluncneHue onpeneneHHbIX MHTErpanos. BelvmcneHne nnowanen 4 1
KPVBbIX, 3aaHHbIX NapamMmeTpuyeckn.MIMnTaunoHHbIe MOAeNN.
NTOro: 16 6

CMMyﬂﬂLI,VIOHHbIe 3aHATUA, UX HAaUMeHOBaHue, cogep>XxaHue m ob6beM B yacax

Y4yebHbIM NN1aHOM He NpeayCMOTPEHO

5.6. JlTabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u o6beM B yacax

Cem Ne paspena oucCUUNINHBI HaumeHoBaHue nabopatopHbix paboT 061bemMm B Hacax
[0]::]e) 30 030
1 2 3 4 5 6
3 MaTemaTnyeckoe MmoaenmpoBaHue Kak MeTo[ 2
Hay4HoOro nosHaHus OCHOBHbIE MOHATUSA
MoaenvposaHus. IHopmMaLoOHHbIE MOAENN.
3 [eTepMnHMpOBaHHbIE MOLEJIN. Co3paHune rpadguyeckux mogenen cpegcrsamm MS Word 2 3
3 3aga4ym onTuMm3aumn. Mopnenb CNOXHbIX NPOLEHTOB. MeToAbl pelleHns HeIMHENHbIX YpaBHEHWA Pa3sHOCTHbIe 4 1
cxeMbl AN anddepeHUnanbHbiX ypaBHEHNR. MeToabl pelleHns MMHenHbIX cnctem Mogenb
XULWHWK-XepTBa. PeweHne obblIkHOBEHHbIX AnddepeHLnanbHbiX ypaBHEHNA. YCTONYNBOCTb
YUCIEHHOW CXeMbl. Pa3finyHble cxeMbl pelleHns 06bIKkHOBEHHbIX AnddepeHumanbHbIX
ypaBHeHUI. PelweHne cuctem gnddepeHunanbHbiX ypasHeHNn. Pa3oBoe NPOCTPaHCTBO
PelueHne npocTeniuen 3agaqm JMHENHOrO NPOrpaMMmMpoBaHNA rpadnyeckmum MeToaoMm 1
cpenctBamu Excel OnTuMmn3saumoHHbIe 3aja4n. 3agada 06 accopTumeHTe. 3afada 0 gmeTe.
3 CuncTeMbl MaccoBOro o6Cy>XKMBaHuS. PacyeT OCHOBHbIX MapaMeTpoOB CMCTEM MacCoBOro obCcnyXmMBaHMA C oTkasamu OnpegeneHne 4 1
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Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

o®0 30 0390
1 2 3 4 5 6

ONTMMasIbHOrO KOJIn4ecTBa ONepaTopoB CUCTEM MacCOBOro 06CNyXMBaHUA C OTKa3aMun
MoennpoBaHMe CUCTEM MacCOBOro 06CyXnBaHus C o4epeabo

3 CToxacTunyeckue moaenu. MeTon MoHTe-Kapno. BeluncneHune onpeneneHHbliXx MHTerpanos. BelvmcneHne naowagnen 4 1
KPUBbIX, 3aiaHHbIX NapamMeTpuyeckn. MoaennpoBaHmne CUCTEM MacCOBOro 06CnyX1UBaHnS
mMeTonoMm MoHTe-Kapno

NTOro: 16 6

5.7. MpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

1. OcHOBbI MaTeMaTUYeCKOro MoaoesimpoBaHNA: TpeﬁoBava K MoLensaMm, CBOMCTBa Mofesien, cocTaBsieHne mogenen. 2. Knaccngpumnkaumsa metonos

nocTpoeHnA Mogenem cuctem. 3. MocTpoeHune Moaenemn naoeHTUUKaunum NoONCKOBbIMMN MeTodamun. 4, OueHKa ToOYHOCTU 1” OOCTOBEPHOCTN

pe3ynbTaToB MoAennpoBaHus. 5. MaTeMaTn4yeckme CXemMbl BEPOSTHOCTHbLIX aBTOMaToOB. 6. CeTU MacCoOBOro o6CNyXXUBAaHUS N UX MPUMeEHeHne. 7.
TunoBble MaTeMaTU4YeCKNE MOLENN CETEN MacCoBOro o6cayXxnBaHus.
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaLLHUX 3aAaHUA U APYIMX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
3 MaTemaTn4yeckoe MogenmpoBaHme Kak MeTo[ Knaccudurkaums mogenen. MatemaTnyeckas afekBaTHOCTb Mogenn. bnok-cxema 1-2 17,2 30,3
Hay4HOro no3HaHua OCHOBHbIE MOHATUA KakK MoAesib afiroputma. Hepens
MogenmposaHunsa. IHpopmMaLmoHHbIE MOAENN.
3 [JeTepMUHMPOBaHHbIE MOLENN. Mopnenb CNOXHbIX NPOLEHTOB. Knaccndurkaumnsa TMHERHbIX CUCTEM U MeTOAbl UX 3-5 17,2 30,3
peweHns. OwnbKn orpaHnyeHnsa n okpyraeHus. NMpasnno PyHre. Hepens
3 3agayn onTUMKU3aUnn. 3aga4vvn IMHENHOro NporpaMMmpoBaHnd. CUMNAEKC-MeTOA peLUeHns 3ajaun 6-9 17,2 30,3
JINHENHOro NporpaMmMmpoBaHunsa. TabanyHbIn MeTOA HaX0XAEeHMNS ONTUMaIbHOMO Hepens
peLleHuns.
3 CucTteMbl MaccoBoro o6cnyxmBaHums. Cny4ariHble npouecchl. MoTokn cobbiTuin. Of4HOKaHabHasa cMCTeMa C OTKa3aMu. 10-13 17,2 30,3
MHorokaHasbHas cuctemMa c oTkasamu. OgHOKaHajlbHasa cMCTeMa C 04epebio. Hepens
3 CToxacTunyeckue moaenu. MeTon MoHTe-Kapso. IMUTaunoHHbIE Mo e, 14-17 17,2 31,5
Hepens
NTOro: 86 152.7
5.9. KaneHpapHbin rpacduk BocnuTaTeNIbHOW paboThbl N0 AUCUMNJIMHE
Moaynb JaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

Mamapanuesa, J1.H. (Markonckuii rocy iapCcTBeHHbIN
TexXHOJIornyecknin yHmsepcuteT). Oby4yeHmne
MaTeMaTuyecknm metogam obpaboTkm sKCcnepuMeHTasbHbIX
[aHHbIX B pyc/ie KOMNEeTEHTHOCTHOro noaxoaa : y4yebHoe
nocobue / J1.H. MamaganuneBa, .M. XakoHoBa. - Mankon :
KyyepeHko B.O., 2018. - 100 c. - Mpwun.: C. 81-100. - 9b Hb
MITY. -
URL:http://lib.mkgtu.ru:8002/libdata.php?id=2100048763. -
Pexxum poctyna: peructpaums B 3UOC. - bubnuorp.: C.
79-80 (21 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100048763

MaTemaTunyeckoe MmogenuposaHue B 3afadvax NnLLEBON
oTpac/n : MeToanYeckne ykasaHus no BbINOJHEHNIO
KypcoBol paboTbl ANs HanpasneHus MarucTpaTypbl 15.04.02
"TexHoNOrnyeckme MawnHol 1 obopyposaHune" / M-Bo Hayku
1 BbicW. o6bpasoBaHua PP, ®rbOY BO "MI'TY", NHXeHep.
dhak., Kah. MaTeMaTUKN, PU3NKK N CUCTEM. aHan3a ;
aBTopbl-cocTasuTenn: Mamaganuesa J1.H., Yyako E.b. -
Mankon : KyyepeHko B.O., 2023. - 44 c. - TekcT :
HenocpeacTBeHHbIW. - Mpun.: c. 8-41. - bubnuorp.: c. 43 (6
Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=00068337

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcblsIKa

bynaes, B. [I. OCHOBbl MAaTEMaTUYECKOr0 MOAEINPOBAHNSA :
yyebHoe nocobue / B. 1. bypaes, M. f. AKky6coH. — CaHKT-
MeTepbypr : U3paTenscteo PIMY um. A. U. F'epueHa, 2024. —
68 c. — ISBN 978-5-8064-3550-8. — TeKCT : 3N1€KTPOHHbIN //
Lincdpposon obpaszosaTencHbii pecypc IPR SMART : [canT]. —
URL: https://www.iprbookshop.ru/152274.html

https://www.iprbookshop.ru/152274.html

MaTemaTnyeckoe mogenmpoBaHue u guddepeHumrasnbHble
ypaBHeHUs : y4ebHoe nocobue ans MarncTpaHToB BCEX
HanpasneHun nogrotosku / M. E. CemeHos, H. H. Hekpacosa,
O. N. KaHuweBa [n ap.]. — BopoHex : BOpoHeXcKui
rocy4apCTBEHHbIA apXUTEKTYPHO-CTPOUTESNbHbIN
yHuBepcuteT, 36C ACB, 2017. — 149 c. — ISBN
978-5-7731-0536-7. — TeKkcT

http://www.iprbookshop.ru/72918.html

Oy6buHa, N. H. OCHOBbI MaTeMaTUYeCKOro MoOAeNNPOBaHNS
COLUMaIbHO-3KOHOMUNYECKUX MPOLECCOoB : Y4ebHUK 1n
npakTukym ans sysos / . H. ybuHa. — Mocksa :
N3paTenbcTtBo KOpanT, 2025. — 335 c. — (Bbiclwee
obpa3oBaHue). — ISBN 978-5-534-19439-5. — TekcT :
3/1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTgopma KOpanTt
[canT]. — URL: https://urait.ru/bcode/560941

https://urait.ru/bcode/560941

Hukonaes, C. B., MogennpoBaHue CUCTEM 1 NPOLLECCOB :
y4ebHuk / C. B. Hnkonaes. — MockBa : KHoPyc, 2025. — 223
c. — ISBN 978-5-406-14217-2. — URL:
https://book.ru/book/956749

https://book.ru/book/956749

YyebHo-MeTOoANYECKNE MAaTepUabl AJ1 CaMOCToATeIbHOM paboTbl 0byyatoLWwmMxcs 13 Yucna

WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenocTaBnsatoTcsa B popmax,

aflanTUPOBAHHbIX K OFrPaHMYEHMSM NX 300POBbS U BOCAPUATUS NHPOPMaLIN:

ONs VL C HapyLWeHWAMUN 3peHuns:

e B MeYyaTHON hopMe YBENIMYEHHBIM LLUPUDTOM,

e B (hopMe 3/IeKTPOHHOIr0 JOKYMEHTa,
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e B hopMe ayaunocpanna,
e B nevyaTHomn popMe Ha s3blke bpanns.

ONns nuu c HapyleHuamMmn cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYyMEHTa.

Ona nuuy, ¢ HapyLWeHNsaSMM ONMOpHO-ABUraTesIbHOro annapaTa:
e B nevyaTHomn opme,

* B (popMe 3/IeEKTPOHHOIr0 JOKYMEHTa,
e B hbopMe ayaunocpanna.
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7. ®OHA, OUEHO4YHbIX CPencTB AN NPoBeneHUs NPOMEe>XYTOYHOMU

aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

o®0

390

0390

HaumeHoBaHue y4yebHbIx
OVCLUMJIMH,
cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

ONK-8.1 AHasm3upyeT 3aTpaThl Ha obecnevyeHne AeATebHOCTM NPOMN3BOACTBEHHbIX NOAPa3AeNeHN

1

3

VH>XXeHepHble pacyeTbl
TeXHONOorM4eCckKoro
obopynoBaHus

MogroToBka K caave u caava
rocynapCTBeHHOro 3K3aMeHa

34

34

TexHonormn4yeckas (NPoeKTHo-
TexXHoJIornyeckas) npakTuka

BbinonHeHne, NoaroToBka K
npouenype 3anTbl U
3aliunTa BbIMYCKHOM
KBaAnuKaunmoHHom paboTsl

MpeoavnioMHas NpakTuka, B
TOM 4YUMCsie Hay4yHo-
nccnegoBaTesnbckas paboTa

TexHonornyeckmne oCHoOBbI
KOHCTPYMPOBaHUS MaLUNH

MaTeMmaTn4yeckoe
MoenmpoBaHue B 3afavax
nULEeBOn oTpacan

OMNK-8.2 PaspabaTbiBaeT achch

eKTVBHYIO METOAMKY A/ pacyeTa 3aTpaT Ha obecrneyeHne AesTeNIbHOCTY
NpoOM3BOACTBEHHbIX NMOAPA3AENEHNIA

1

3

VH>XXeHepHble pacyeTbl
TeXHONOrM4eckKoro
obopynoBaHuMs

TexHonornyeckne oCcHoBbI
KOHCTPpYynpoBaHNA MallUH

MogroToBKa K caadve u cgada
rocyfapCTBEHHOIro 3K3aMeHa

34

34

TexHonorn4yeckas (I'IpoeKTHO-
TEeXHOJIorn4yeckas) NMpakKTukKa

MpenavniomMHas NpakTWKa, B
TOM Hucne Hay4Ho-
nccnepoBaTebckas paboTa

BbinonHeHne, NOAroToBKa K
npowenype 3alnTbl 1
3allmMTa BbIMYCKHOM
KBaannKaLMoHHoM paboTbl

MaTemMaTn4yeckoe
MoenmpoBaHue B 3afavax
nLEeBoOn oTpacan

OMNK-9.1 CnocobeH pa3pabaTbiBaTb TEXHNYECKNE 3a4aHNSA Ha MPOEKTUPOBAHNE N N3rOTOBJIEHME MalUWH, NPUBOAOB,
CUCTEM N HECTaHAapTHOro obopynoBaHus, N CPeACcTB TEXHOOMMYECKOro OCHaleHNUs, BbiIbupaTb obopyaoBaHme n

TEXHONOIrN4YeCKyto OCHaCTKy

4

3

Teopusa n NpakTUKa Cco3aaHuns
MallnH 1N annapaToB
NMULLEBLIX NPON3BOACTB

12

12

Hay4yHble npobnemsl
pPa3BUTUS MULLEBbIX
npou3BOACTB

12

12

CoBpeMeHHoe
TexHoorn4yeckoe
obopynoBaHune

MoaroToBKa K caadve u caada
rocynapCTBEHHOro 3Kk3aMeHa

BbinonHeHne, NOAroToOBKa K
npowenype 3alnTbl 1
3allmMTa BbIMYCKHOM
KBaAMUKaLMoHHOM paboTbl

MaTemMaTn4yeckoe
MoenmpoBaHue B 3afavax
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

nLL,EeBON oTpacan

ONK-9.2 MpUMeHsTb HOBblE COBPEMEHHbIE MeTOAbl Pa3paboTKM TEXHOIOrMYECKMX MPOLLECCOB U3rOTOBMIEHUSA U3AENUN U
06EKTOB B C(hepe NpodecCroHasibHON AesATeNbHOCTU C onpeAe/ieHNEM PaLMOHaIbHbBIX TEXHOMOMMYECKNX PEXMMOB
paboThl cneunansHoro o6opyaoBaHus

4

3

TeopMﬂ N NpakKTUKa co3gaHnAa
MallH 1 annapaToB
NMNLEBbLIX NMPON3BOACTB

12

12

Hayu4Hble npobnemsl
pPa3BUTUS MULLIEBBLIX
Nnpon3BOACTB

12

12

CoBpeMeHHoe
TEeXHONorn4yeckoe
obopynoBaHue

MogroToBka K caadve u cgava
rocynapCTBeHHOro 3K3aMeHa

BbinosHeHMe, MOAroTOBKaA K
npouenype 3alnThbl n
3allMTa BbIMYCKHON
KBanNuUKaLMoHHom paboTbl

MaTemMaTunyeckoe
MoenMpoBaHue B 3ajadax
nL,EeBOn oTpacan

7.2. OnucaHue nNokKasartesnen u KputepueB oueHUuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3TanaxX UuX CbOpMHpOBaHMﬂ, onucaHuve WwKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToOB 0OyueHus HauMmeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTen XopoLio OTJ/INYHO OLEeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 6

OlNK-9: CnocobeH paspabaTbiBaTb HOBOE TeXHOJOrMyeckoe obopynoBaHme

OMK-9.2 MprMeHATb HOBble COBPEeMeHHbIe MeToAbl Pa3paboTKN TEXHOJIOrMYECKUX MPOLLECCOB N3rOTOBNEHUS U3LENNIA 1
06beKTOoB B chepe NpodheccroHanbHOM AesaTeNbHOCTU C ONpeAesieHNEM PaLNOHaJIbHbIX TEXHOJIOMMYECKUX PEXMMOB
paboTbl cneumnanbLHoOro obopynoBaHNs

3HaTh!:
NPUHLMMbI PYHKLUM
OHMpPOBaHMA
TEXHOJIOrNYeCKMX
MaLUuH 1
obopynoBaHus
npeanpuaTnn
nyLLeBown
NPOMbILLJIEHHOCTU

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobenbl 3HaHWA

CihopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMmeThb:

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,

CchopMupoBaHHbIe

pa3pabaTtbiBaTb ponyckarTcs yMeHus
HOBble HebonbLIne

TexHonornyeckme owmnbKkmn

MaLUWHbI 1

obopypnoBaHue

npeonpuaTun

nyLL,eBown

NPOMBbILLJIEHHOCTU

Bnapetb: YacTun4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cncTeMaTuUyeckoM | cuctemaTuyeckoe
pa3paboTKn HOBbIX | HaBbIKaMu HaBbIKOB npMMeHeHumn npuMeHeHune
TEXHONIOrn4yecknx HaBbIKOB HaBbIKOB
MaLUVH 1 nonyckatTcs

obopynoBaHuA npobensl

npeanpuaTnn

nyLLeBown

MPOMbILLUIEHHOCTU

YCTHbIN onpoc,
KOHTPOJIbHas
paboTa.

OlK-9: CnocobeH pa3pabaTbiBaTb HOBOE TEXHOJIOIrMYeckoe obopynoBaHme

OMNK-9.2 MpMeHATb HOBbIE COBPEMEHHbIE MeTOAbl Pa3paboTKu TEXHOIOrMHECKNX NPOLLECCOB N3rOTOBEHUS U3OENNA U
061beKTOB B chepe NpodeccnoHaibHON AeATEIbHOCTU C onpeesieHneM paLnoHalibHbIX TEXHONOMNYECKNX PEXNMOB
paboThbl crneumnansHoro obopyanosaHus

3HaThb:
MPUHLUMMbLI PYHKLUM

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofepkalune

CdopmMupoBaHHble
cncTemMaTuyeckue

YCTHbIN onpoc,
KOHTPONbHas
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

4

6

OHMpPOBaHMA
TEXHOJIOrNYeCKMX
MaLUuH 1
obopynoBaHua
npeonpuaTnn
nyLL,EeBown
NPOMbILLJIEHHOCTU

oTAesbHble
npobenbl 3HaHUA

3HaHNA

YmMmeThb:

YacTu4Hble YMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,

ChopmMupoBaHHble

pa3pabaTtbiBaTb ponyckarTcs yMeHus
HOBble HebonbLIne

TexHonornyeckme owmnbKkmn

MaLUWHbI 1

obopypnoBaHue

npeonpuaTun

nyLLeBown

NPOMbILLJIEHHOCTU

Bnapetb: YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblkamMu BlafeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
pa3paboTKn HOBbIX | HaBbIKaMM HaBbIKOB npvMeHeHumn npuMeHeHune
TEeXHONIOrnYyecKnx HaBbIKOB HaBbIKOB
MaLUVH 1 nonyckatoTcs

obopynoBaHua npobensl

npeonpuaTun

nyLLeBown

MPOMbILLUIEHHOCTU

paboTa

OlK-9: CnocobeH pa3pabaTbiBaTb HOBOE TEXHOJIOIrMYeckoe obopynoBaHme

OMNK-9.1 CnocobeH pa3pabaTbiBaTb TEXHNYECKME 3alaHNSA HA NMPOEKTMPOBAHNE U U3FOTOBJIEHNE MALLUVH, MPUBOAOB, CUCTEM
N HecTaHZapTHoro obopynoBaHus, N CPeACTB TEXHONOMMYECKOro oCcHalleHns, BbiIbnpaTb ob6opynoBaHue 1
TEXHOJIOrMYECKYH OCHACTKY

3HaTb: HOBblE
COBpEMEHHbIe
MeTonAbl
pa3paboTku
TEeXHOJIOrnYyecKnx
npoueccos
N3roTOBNEHMSA
n3pennn n
obbekTOB B Cchepe
npogeccruoHaibHO
N 0eAaTenbHOCTM C
onpeneneHnem
paunoHaNbHbIX
TEXHOJIOrnYyecKnx
pe>xumoB paboThbl
cneumnanbHoOro
obopynoBaHuA

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb: OLEeHUTb
3(pheKTUBHOCTb
TEeXHOJIOrn4yecKoro
npotiecca,
NPUMEHNS pacyéTbl
M NoaTBEpPAUTL
WNSN OMPOBEPrHYTh
npenmyLecTso
BHeapseMon
TEexXHOJ10rnm

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetsb:
HaBblKaMu
pa3paboTku
MPOEeKTHOW 1
TexHN4ecKom
[OKyMeHTauuu,
oopmMIIEHNSA
3aKOHYEHHbIX NMpoe
KTHO-
KOHCTPYKTOPCKMX
paboT c NnpoBepKoWn
COOTBETCTBMSA
TEeXHUYECKNM
yC/I0BUAM 1

YacTu4Hoe
BllageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

YCTHbIN onpoc,
KOHTpOJIbHas
paboTa
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
apyrum
HOPMaTUBHbIM
[OKYMeHTaM

OlK-8: CnocobeH pa3pabaTbiBaTb METOAMKY aHaNM3a 3aTpaT Ha obecnedyeHne 4esATebHOCTU NPOU3BOACTBEHHbIX

nogpasneneHnn

OMNK-8.1 AHan3mpyeT 3aTpaThbl Ha obecnevyeHne AesaTebHOCT NPOM3BOACTBEHHbLIX NOAPa3AeNEeHNIA

3HaTb: METOANKY
pacyeTa TeXHUKO-
3KOHOMMYECKOoM
3(pheKTUBHOCTH
MPOeKTMpPOBaHUS,
nccnenoBaHus,
N3roTOBJIEHNSA U
BHeApEeHNs HOBOro
obopynoBaHus

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

YMeTb: oueHnBaTb

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

TEeXHUKO- JonyckatTcs yMeHus
3KOHOMMYECKYIO HebonbLLne

3(pheKTUBHOCTb owmnbKkmn

MPOEeKTUPOBaHUS,

nccneposaHus,

N3roToBNEHUSA

MalUWH, NPMBOAOB,

obopynoBaHus,

cucTem,

TEXHOJIOrNYeCcKunx

rnpoLLeccoB

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
npakTu4eckom HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
peannsaummn HaBbIKOB HaBbIKOB
CnUcTeMbl JonyckatTcs

MeHe[ KMeHTa npobensi

KayecTBa Ha

npeanpuaTumn

YCTHbIN onpoc,
KOHTpPOJbHas
paboTa.

OMNK-8: CnocobeH paspabaTbiBaTb MeTOA

noapasnesneHnn

WKy aHann3a 3aTpaT

Ha obecrnevyeHune nes

TENbHOCTWU NPON3BOACTBEHHbIX

OlK-8.1 AHann3npy

€T 3aTpaThbl Ha obecneyeHne OesaTeIbHOCTHU Mpon3BoACTBEHHDI

X noapasfeneHumn

3HaTb: METOAVKY
pacyeTa TeXHUKO-
3KOHOMMYECKON
3(pheKTUBHOCTU
NMPOeKTUpPOBaHUSA,
nccnenoBaHus,
MN3roTOBJIEHUSA U
BHEAPEeHNS HOBOro
obopynoBaHus

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb: oL eHnBaTb

YacTun4Hble ymeHuns

HenosHble ymeHns

YMeHnsa nosHole,

CchopmMupoBaHHbIe

TeXHUKO- jonyckatTcs yMeHus
3KOHOMUYECKYIO HebonbLne

3(hheKTUBHOCTb owmnbKkmn

MpoeKTupoBaHus,

nccnenoBaHus,

MN3roTOBJIEHNSA

MalUuH, NpMBOAOB,

obopynoBaHus,

cucTtem,

TeXHOI0r N4ecKunx

npoL.eccos

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
npakTU4ecKom HaBblKamMun HaBbIKOB npUMeHeHnn npuMeHeHne
peanunsaumun HaBbIKOB HaBbIKOB
CUCTEMBbI jonyckatTcs

MeHe[O )XMeHTa npobensl

Ka4vecTBa Ha

npeanpuaTum

YCTHbIN onpoc,
KOHTpPOJIbHas
paboTa.

OlMK-8: CnocobeH pa3pabaTbiBaTb METOAMKY aHanM3a 3aTpaT Ha obecrnevyeHne 0eaTeNlbHOCTN NPOM3BOACTBEHHbIX

nogpasneneHnn

OMNK-8.2 Pa3pabaTbiBaeT apheKTMBHYIO METOANKY OJ151 pacyeTa 3aTpaT Ha obecneyveHne oeATeNbHOCTU NMPON3BOACTBEHHbIX
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3synbTaThbl Hey[ooBJIETBOPUT | yaoBseTBopUuTen XopoLio OTJZINYHO OLEeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTBa

KOMMNeTeHLuUun
1 2 3 4 5 6
noapasneneHnn
3HaTh!: ®parmMmeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMMpoBaHHbIE YCTHbIN onpoc,
0co06eHHOCTN hYHK | 3HaHUSA HO copepxkalme cucTteMaTuUdeckne | KOHTpoJsibHas
LIMOHMPOBAHUA U oTAellbHble 3HaHWA paboTa

CTaTbW 3aTpaT Ha
obecneyeHne
6ecnepeboiiHon
nesTenbHOCTn
NpPON3BOACTBEHHb
X noAapasaeneHni
npeonpuaTnn
nyLL,EeBown
NPOMbILLJIEHHOCTU

npobenbl 3HaHUA

YMeTb:
pa3pabaTbiBaTb
MeTOANKY aHanm3a
3aTpaT Ha
obecneyeHune
6ecnepeboiiHon
nesTenbHOCTn
NpPON3BOACTBEHHb
X NofpasaeneHuni
npeonpuaTun
nyLLeBown
MPOMBbILLIEHHOCTN

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,
JonyckaroTcs
HebonbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetb:
MEeTOoOUNKON
aHa/nun3a 3aTpaT Ha
obecneyeHne
6ecnepeboiiHon
nesaTeNlbHOCTH
NMPOn3BOACTBEHHb
X nogpasaenieHni
npeanpuaTuin
nuLieBson
MPOMBbILLIEHHOCTH

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
aornyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OlNK-9: CnocobeH pa3pabaTbiBaTb HOBOE TeXHOJ0Ornyeckoe obopynoBaHme

OlMK-9.1 CnocobeH pa3pabaTbiBaTb TEXHNYECKNE 3a4aHNA Ha MPOEKTUPOBAHNE N U3rOTOBJIEHNE MalUWH, NPMBOAOB, CUCTEM
M HecTaHOapTHOro obopynoBaHMs, N CPeaCcTB TEXHOIOMMYECKOr0 OCHAaLLLEeHMS, BbIbMpaTb obopyaoBaHue n
TEXHOJIOrNYECKYI0 OCHACTKY

3HaTb: HOBble
COBPEMEHHbIE
MeToAbl
pa3paboTku
TEXHOJIOrNYeCKUnX
npoueccos
MN3roTOBJIEHUSA
n3nenum n
06beKToB B chepe
npogeccuoHanbHO
N 0eATeNnbHOCTU C
onpepeneHnem
pauMoHaNbHbIX
TEXHOJIOrNYeCKUnX
pe>xmumoB paboThbl
cneymasnbHoOro
ob6opynoBaHus

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CdopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb: OUEeHUTb
3(pPeKTUBHOCTb
TEeXHOJIOrN4yecKoro
npovecca,
MPUMEHNAS PacyéTbl
M NOATBEPAUTDL
WM ONpPOBEPrHyTb
npenmyLLecTBo
BHeapseMon
TexHoJ0rnm

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetb:
HaBblKaMu
pa3paboTku

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cmcteMaTmnyeCckom
npuMeHeHNN

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne

YCTHbIN onpoc,
KOHTPOJIbHasA
paboTa
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3aKOHYEHHbIX Nnpoe
KTHO-
KOHCTPYKTOPCKUX
paboT c npoBepkon
COOTBETCTBUSA
TeXHUYECKNM
YCNOBUSM 1
apyrum
HOPMATUBHbLIM
OOKYMeHTaM

MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMMNeTeHUumn
1 2 3 4 5 6
NPOEKTHON n HaBblKOB HaBblKOB
TexHN4ecKom jonyckatTcs
OOKyMeHTauuu, npobensb
ohopMsIeHUS

noapasneneHnn

OMNK-8: CnocobeH paspabaTbiBaTb METOAMKY aHaNM3a 3aTpaT Ha obecnevyeHne OeaTeNbHOCTM NPON3BOACTBEHHbIX

rnogpasneneHnn

OlK-8.2 Pa3spabaTbiBaeT ahheKTUBHYIO METOLUKY A/ pacyeTa 3aTpaT Ha obecnevyeHne [esTeNbHOCTU NPON3BOACTBEHHbIX

3HaThb:
0Co0beHHOCTN (PYHK
LUMNOHMPOBAHUSA 1
CTaTbW 3aTpaT Ha
obecneyeHne
6ecnepeboiiHon
nesaTeNbHOCTH
NMPOun3BOACTBEHHb
X nogpasaenieHni
npeanpuaTuin
nuLieBson
MPOMBbILLIEHHOCTH

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YmMeTb:
paspabaTbiBaTb
MeTOANKY aHanm3a
3aTpaT Ha
obecneyeHne
6ecnepeboiiHon
nesaTeNbHOCTH
NMPON3BOACTBEHHb
X nogpasaesnieHni
npeanpuaTuin
nuLieBon
MPOMBbILLIEHHOCTN

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebosnblIe
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapertn:
MeTOoaNKOWN
aHasmM3a 3aTpaT Ha
obecneyeHune
becnepebonHon
0eAaTenbHOCTN
NMPOn3BOACTBEHHb
X noapasfeneHun
npeonpuaTnn
nuLLeBoOW
MPOMBbILLIIEHHOCTN

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHnNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

YCTHbIN onpoc,
KOHTpPO/bHas
paboTa

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1M) onbiTa AEATEeJIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl
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3ananus pacuérHo-rpaduueckoii padorsl «MareMaTHYecKoe MOJEIHPOBAHHE B 3aja4ax
NHIEB0 0TpACIHY
3ajnanune 1. CocTaBHTh MATEMATHYECKYH) MOIEIb 38141 H PELUHTh IPapHUECKH.
Ha u3rorosnenune 1ByX BUAOB npoaykuuu Py u P> TpeDyercs Tpu BUAA ceipba Si, S> U 83
3anackl K100 BHAA ChIPbS OMPAHHYEHBI H cOCTAaBIAKT cooTBeTcTBeHHO 10, 10 1 4 yen. en.

[Ipu 3anaHHON TEXHONOrMM M3BECTHO KOJIMYECTBO ChIpbi, HeoDXoaumoe uis

M3TOTOBJICHHS €IMHHIB! KQKI0TO M3 BHIOB NPOAYKLHH, a TAKXKE NPHOBLIb, IONy4YaeMas NpH
peaIH3aLHK eIMHHLLI IIPOAYKLHH.

Cripbe [Tpoaykuus 3anacsl
P P ChIPbS
S 1 2 10
Sz 2 1 10
83 1 0 4
[TpudbLib 4 1

CocraBuTh TAKO# IUIAH BBINTYCKA NPOAYKLHH BHAOB P H P2, IpH KOTOPOM NpHOLUIL OT
peanu3anuy Beeil npoaykuuy Obuia Okl MAKCHMAJILHOI.

Jananue 2. Pemnrs rpadmuecku 3J1I1.

max (min )Z = 2x, + x, - 3;

3apanme 3. Pemnts rpaduuecku 37111
max (min) Z =8x, + x, —3x;;

—x, +x,+x,+2x, + x, =4,

2x, +x, —3x, +5x, =3,
3x, —-x, +6x,+ x,=6;
x; 20, j=15

3ananue 4. 1) Pemnts 3J1TT CHMILIEKCHBIM METOIOM:
max Z =2x, —x, + x,:
x —2x, +3x;, £2,
x, —2x, <4,
2x,+3x, —x; £3;

x; 20, j=13.
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2) s naHHO# 33714l 3aMHCaTh ABOHCTBEHHYKO 3a/1a4y.

3) Hcnone3ya pelieHHE MCXOAHOH 331au4d M COOTBETCTBHE MEXAY [EPEMEHHBIMH
NpAMOil U IBOMCTBEHHOM 3a/1a4, HAHTH ONTHMANBHOE PELIEHHE BOHCTBEHHOH 3a/1a4H.

3apanme 5. Pemnrs 3J1IT meroiom uekycersentoro Haszuca:

max Z =8x, +x, = 3x,;

—X, +x,+x;+2x,+ x; =4,

2x, +x; —3x, +5x, =3,
3x, —x; +6x, + x, =6;
x,20, j=15

3ananue 6. Ha npuobperenne obopynosanus /11 HOBOIO NPOH3BOJACTBEHHOIO Y4acTKa
BeifeneHo 30 muH. pyd. OOopyaosanue A0/KHO ObITh pasmelleHo Ha miowany B 850 kB. M.
[Ipeqnpusarie MOMKET 3aKa3aTh MAlUIMHBI THIA A CTOHMOCTBIO 5 MIH. pyD., 3aHHMAaKLIHE
IUI0MAaAb (C YYETOM MNPOX0A0B) 85 KB. M M BheINyCKawiue 9 e1. NpoayKlHH 3a CMEHY, H
MaliHHel THOA b crommocTeid 3 muH. py0., 3aHumaromme mwiomans 111 kB. M H
obecnieunBarolHe BoINYCK 7 €1 NpoayKuuu 3a cMmeny. [Ipu 3toMm cnenyer ydects, 4TO MallMH
THIA A MOMKHO 3aKa3ath He Donee 4 wtyk. Tpedyercs:

1) coctaBuTh MATEMATHUECKYI0 MOJENbL 34auM, NOAL3YACH KOTOPOH MOXKHO HAaHTH
iaH npuodpeTeHus MAallMH, YUYHTHIBAKMIHI BO3MOMKHOCTH NPEANpHATHS W o0ecreynBarOLuii
HAUBBICIIYIO MPOH3IBOIHTEIBHOCTD YUACTKA;

2) wucnons3ys rpadMuUecKHil  METOJI, HANTH ONTHMAILHBI [IAH npHODpeTeHHus
obopynoBaHus;

3) ucnons3ys wmeron [omopu, HalTH ONTUMANBHBIH [IaH  nOpHODpeTeHHs
obopyaoBaHus.

3amanme 7. Pewmrs 3a1a4y  MHOIOKPHTEPHAILHOH  ONTHMH3ALHMH  METOJIOM
MOCNEN0BATENBHBIX YCTYIOK:

max Z, = -x, +2x,;

max Z, = 2x, + x,;

max Z, =x, —3x,;
X, +Xx, 26,
1<x, =3,
1<x, 4.

JlonycTHMBIE YCTYIKH 10 IEPBBIM ABYM KpHTEpHAM: O, =3;0, =5/3.
3ananune 8. PelminTh rpapUueckH 3ajgauy HEJIHHEHHOTO IPOrpaMMHPOBAHHA!
max (min)Z = x’ +x7;
xx, =4,

X, +x, 25,

=
IA
:-J
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Bonpocel K KOHTpo/ILHOI padore no Teme: «Maremarnueckoe MOJe/IHPOBAHHE B
3a/la4ax NHIEeBOH oTpac/in»
[NonsaTHE 0 MOAEIH M MOJEIIMPOBAHHH.
Knaccuduxaims MareMaTnyeckiux Mo/eei.
DMIHPHYECKHE H TEOPETHUECKHE MOJIENIH, HX CYLIHOCTb H IIPHMEPBL.
OnTHMH3ALHOHHbBIE H MMHTALIHOHHBIE MOJIE/IH, HX CYILHOCTD H IIPHMEPLL.
CraTHCTHUECKHE H JIHHAMHYECKHE MOJIENIH, HX CYLHOCTD U IIPHMEPBIL.
JleTEpMUHHCTHYECKHE U CTOXACTHYECKHE MOJIENH, HX CYIIHOCTh M IIPUMEPLL.
Caoiicrsa ((pyHKiIMK) MOIETH.
IpuHIMIBL MOJASIMPOBAHUS.

06 = O\ Lh b L B =

9. Dranbl MOENHPOBAaHHA: BRIOOP THIA M 0DOCHOBAHME CTENEHH €€ CIOKHOCTH, pazpadoTka
COOCPHAHHA MOJCIIH.

10. Yro Takoe MoAeb U MOACIHpOBaHHE?
11. 3HaueHHe MOJEIHPOBAHNS B HAYYHBIX HCCIEA0BAHUSX 110 OPraHH3aLHH
OBIECTBEHHOrO MU TAHUA.
12. HazoruTte npumeps! MoAeISH BCTPEUYAKOLIMXCS B OPraHH3aluH 00LLECTBEHHOIO
MUTAHHA.
13. e npuMeHsOTCH ONUCATENBHBIE (IMIHPHUECKHE) H OOBACHHTENIbHBIE
(TeoperHueckue) moaenu?
14. OnTHMH3AIHOHHBIE H HMHTALHOHHBIE MOJIEIH, HX CYLIHOCTh M IIPHMEPBL.
15. CraTucTHyeckie U JIMHAMHYECKHE MOJIEJIH, X CYLIHOCTb U NPHMEpBL
16. JeTepMHHHCTHYECKHE H CTOXACTHYECKHE MOJIENH, HX CYILIHOCTb H IIPUMEpLL.
17. Kakue QyHKUMH BBINONHAKT MOAEIHT
18. [IpuHUMNEL MOAETHPOBAHUS.
19. Drankl MOAESIHPOBaHHA: BEIDOP THIIA H 00OCHOBAHHE CTENEHH ee CIIOKHOCTH,
pa3padoTKa coaepiHaHHs MO,IEH.
20. Hcropus pazpaboTku CTATHCTHYECKHUX MOjIe/Ieil TeXHONOIHH HPOAYKLHH |

OpraHy3aluH o0LEeCTBEHHOTO IHTAHUS.

7.4. IlpumepHblii nepeveHs BONPOCOB K IKIAMEHY M0 JHCHHILIHHE
«MaremMaTH4ecKoe MOJCIHPOBAHNE B 321a4aX NHIIEBOI oTpaciny

OmnpeneneHne U CBOHCTBA MOJEIEH.

[IpHHUHND €AHHCTBA H MHOMKECTBEHHOCTH MOJICIIEH.

OcHogHeie TpeboBanus k moaenu. Knaccudukaius moaeneii.

MaremaTHueckas ajeKBATHOCTb MO/IEIIH.

OcHOBHBIE 3TANBI MOJACTHPOBAHMS.

Marepuanbhas 1 HHPOPMALIMOHHAS MO/1€/1b.

CrpykTypHas MOJIEb.

Hudopmaunonnas Mojaens npeaMerHoil obaactu.

el B Rl
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9. Cnocobs! npeacrasinenus nHopMalnoHHbIX Moaeneil. biok-cxema.

10. XapakrepHble OIIMOKH Pa3IHUHBIX FTANOR MOJIEIMPOBAHMS.

11. Mojenb CloXKHBIX [IPOLIEHTOB.

12. PazHocTHas cxeMa Kak Mojenb JuddepeHIHaIbHOIO YPaBHEHHS.

13. Knaccudukaius JTHHEHHBIX CHCTEM M METO/IBI HX PELIEHHS.

14. (ha3zoBoe NpoCTPaHCTBO.

15. OwnbKH OrpaHHYeHHs U OKPYIIIEHHUS.

16. [IpaBuno Pynre.

17. 3aiaun THHEHHOrO NPOrpaMMHPOBAHHS.

18. OcHoBHas 331aua IMHEIHOIO NPOrPaMMHPOBAHMUS.

19. ['eoMeTpHuecKas MHTEPIPETALIHA 3a/1a4H JTHHEHHOIO MPOrpaMMHPOBaHHS.
20. CHMIUIEKC-METO/I PELICHHA 3a/1a4H JIMHEITHOTO MPOrpaMMHPOBAHHA.
21. TabnuuHbIi METOJ HAXOWAEHHS ONTHMAIBHOIO PELLICHHS.

22, Ob6mas XxapakKTepHCTHKA CHCTEM MAacCOBOI0 00CIyKHBAHUS.

23. Cayuaiinble MpoLecCsl.

24, [ToToku coOBITHIA.

25. OnHokaHaIbHAS CHCTEMA C OTKA3aMH.

26. MHoroxkasaabHas CHCTEMA C OTKA3aMH.

27. OnHOKaHAIBHAS CHCTEMA C OUEPE/bIO.

28. Metoa Monte-Kapno. Beluncnenue onpeaeneHHbIX HHTEIPAIOB.
29. Brrukcienune miomaaei KpuBbIX, 331aHHBIX NapaMETPHYECKH.
30. MMHTALIMOHHBIE MOJIEITH.

7.4. MeToaunyeckue MaTepuasnbl, onpeaensiowme npouenypbl oOueHUMBaHUA 3HAHUM,
YMEHMUMW U HAaBbIKOB, U ONbITa AEeATEJIbLHOCTU, XapaKTepus3ylowWwmux 3Tanbl (opMupoBaHma
KOMNeTeHUunn

TpeboBaHUA K KOHTPOJZILHOMU paboTe

KoHTponbHaa paboTa npencrtasnsetr cobon ogvH U3 BUOOB CaAaMOCTOATENIbHOW paboThl
obyyarowmxcs. Mo cyTn - 3TO N3NIOXKEHNE OTBETOB Ha OnpepAesieHHble TeopeTnyecke Bonpochl no
y4yebHO AUCUMMIIHE, @ TakXe pelleHune npakTudeckux 3agay. KoHTposibHble NpoBoAsATCA ANA
TOro, 4tobbl pas3BUTb Yy 0byYaloLKMXCS CNOCOBOHOCTM K aHanuM3y HaydHoW 1 y4yebHol nuTepaTypsl,
yMeHue o0606uaTb, CUCTEMATU3UPOBATL W OLIEHVBATb MNPAKTUYECKUA W Hay4YHbI MaTepuan,
YKPenasATb HaBblKW OBMlAAEHUSI MOHATUAMWN oNpeaeseHHON HayKn 1 T. 4.

Mpwn oueHke KOHTpOJ'IbHOI7I npenogaBaTeslb PyKOBOACTBYETCA CneyrownMm KpuTepmnamMmn:
- pa60Ta 6blf1a BbINOJIHEHA aBTOPOM CaMOCTOATEJIbHO,

- obyvatowniica nonobpan OOCTATOYHLIA CAUCOK NUTepaTypbl, KOTOPbIA Heobxogum ans
OCMbIC/IEHUA TEMbl KOHTPOJIbHON;

- aBTOpP CyMesn COCTaBUTb JlOrMYeckn OOBOCHOBAHHLIA MJaH, KOTOPbLIA COOTBETCTBYET
NMOCTaBJIEHHbIM 3afa4aM 1 CHOPMYJIMPOBAHHON LENN;

- obyvatowmnca npoaHaansnposaa MmaTepuan,
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- KOHTpoJibHasi paboTa oTBeYaeT BceM TpeboBaHMSIM YETKOCTU W3NIOKEHUS WU
apryMeHTUpPOBaHHOCTU, 06BEKTMBHOCTM N IOFMYHOCTU, FPAMOTHOCTM N KOPPEKTHOCTM;

- obyyvawwmincsa cymen obocHOBaTb CBOKO TOYKY 3pEHUS;
- KOHTposibHasa paboTa ocopMsieHa B COOTBETCTBUN C TpeboBaHNAMUN;
- aBTOpP 3alUTWNIT KOHTPOJIbHYIO N YCMewHo OTBETW1 Ha BCE BOMPOCHI NpenogasaTens.

KoHTposnbHas paboTa, BbiNoJsIHEHHas Hebpe)XHO, He Mo CBoeMy BapuaHTy, 6e3 cobnoaeHns
npaBu, NpeabsaB/sSeMblX K ee opopMIEHNI0, BO3BpaLllaeTca 6e3 NpoBepKM C yKa3aHUeM MpuYnH,
KOoTopble J0BOAATCA A0 obydvawuierocd. B 3ToM c/lydae KOHTpoJsibHas paboTa BbINONHAETCS
NOBTOPHO.

BapuraHT KOHTpOJIbHOWM paboThl BbiAAETCSH B COOTBETCTBUM C NMOPSAAKOBLIM HOMEPOM B CMUCKE
MarncTpaHTOB.

KpuTepumn oueHKHU 3HaHMA NpU HAaNUCaHUU KOHTPOJIbHOW paboThl

OTMeTKa «OTJ/IMYHO» BbICTaBnseTCcs oby4alowemMycsi, MoKa3aBlIEMY BCECTOPOHHME,
cncTeMaTU3NpPOBaHHbIe, rNybokne 3HaHWUS BOMPOCOB KOHTPOJIbHOW pPaboTbl U yMeHue yBepeHHO
NPMMEHSATb WX Ha MNpakKTUKe TMpU pelleHnn KOHKPETHbIX 3agad, cBobogHoe W npaBusibHoOE
060CHOBaHME NPUHATLIX pPeLleHuni.

OTMeTKa «XO0poLlo» BbiCTaBnsieTca obyvalllemycs, ecnm OH TBepAo 3HaeT MaTepuan,
rPaMOTHO M MO CYLLECTBY W3JlaraeT ero, yMeeT NMPMMEHSATb MoJlyYeHHble 3HAHWS Ha MpPakKTUKe, HO
lonyckaeT B OTBETE WM B PELLUEHUNN 3aa4 HEKOTOPbIE HETOYHOCTMW, KOTOPbIE MOXET YCTPaHUTb C
MOMOLLbIO AOMNOJIHUTENIbHBIX BONPOCOB NpernonasaTesns.

OTmeTKa «y[OBNIETBOPUTENBHO» BbICTaBNSETCA obyyatoemycs, nokasasLuemy
(pparMeHTapHbIA, Pa3pO3HEHHbLIN XapaKTep 3HaHW, HeQOCTATOYHO MpaBUJIbHbIE (POPMYJIMPOBKM
6a30BbIX MOHATUIN, HapPYyLUEHUS JIOTMYECKOW MocienoBaTesIbHOCTM B WU3JI0XKEHWUM MNPOrpamMmMHOro
MaTepuana, Ho NPy 3TOM OH BlafleeT OCHOBHbLIMU MOHATUSAMWN BbIHOCUMbIX Ha KOHTPOJIbHYO paboTy
TeM, HeobXxoauMbIMU AN AafibHENlero oby4YeHns U MOXeT MPUMEHSATb MOoJlyYeHHble 3HaHUsA Mo
o6pasLy B CTaHOapTHON cUTyauuu,

OTMeTKa «HeyaoBNeTBOPMTE/IbHO» BbICTABASETCS o0bOy4yalolweMycsi, KOTOPbIA He 3HaeT
6o/blUE YAacTU OCHOBHOIO COAEP)XaHWS BbIHOCMMbIX Ha KOHTPOJIbHYIO paboTy BOMPOCOB TEM
OANCUUMANHBI, OonyckaeT rpybble owunbkyn B (DOPMYSIMPOBKAX OCHOBHbLIX MOHATUA U He yMmeeT
NCNoSIb30BaThb MOJIyYeHHbIE 3HAHUS.

TPEGOBaHVISI K BbIMOJIHEHUIO TECTOBOIoO 3agaHuA

TecTupoBaHue ABNAETCA OAHMM M3 OCHOBHbLIX CpefcTB POpPMasibHOrO0 KOHTPOJIA Ka4vecTBa
o6yqu|/|ﬂ. 9T0 MeTod, OCHOBAHHbLIA Ha CTaHOaAPTU3NPOBaHHbIX 3aAdaHUNAX, KOTOpPblIE MO3BONAOT
U3MepUTb MCUXOPU3INOIOrNYEeCKNe N JINYHOCTHLbIE XapPaKTEepUCTUKKN, a TakXXe 3HaHUfA, YMeHUsa u
HaBblKWN UCMbITyeMOro.

OCHOBHble NPUHLUMMbI TECTUPOBAHUS, CrieayoLne:

— CBfI3b C UuUensMum obyyeHUs - Uenn TeCTUPOBAHUS [OJ/KHbl OTBeYaTb KPUTEPUSM
COLMAIbHOW MOJIE3HOCTU U 3HAYUMOCTN, HAYYHON KOPPEKTHOCTU 1 06LLIeCTBEHHOW NoOOePXKY;

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

— CNpaBefIMBOCTb M MACHOCTb - OAMHAKOBO [n06po)xenaTesibHOe OTHOLUeHWE KO BCEM
00y4aloLMMCS, OTKPbITOCTb BCEX 3TAMNoB MNpoLecca U3MepeHuil, CBoOeBpeMeHHOCTb 03HAaKOMJIEHUS
00yYaloLWMXCca C pe3ynbTaTaMn N3MEpPEHWii;
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— CMCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTUPOBAHUIA N CAaMOMPOBEPOK KaXKAoro y4yebHoro
MOAYJIS, pa3fesa U Ka)K[AoW TeMbl; Ba)XHbIM aCNeKTOM OaHHOro NpuHUuUna sienseTcs TpeboBaHue
penpe3eHTaTUBHOIO NpeaCcTaB/eHNs CoAep)KaHusa y4ebHOoro Kypca B Cofep>XaHum TecTa;

- TYMaHHOCTb W 3TMYHOCTb - TECTOBble 3afaHus U Mpouenypa TeCTUPOBAHUA LOJDKHbI
NCK/0YaTb HaHeceHue Kakoro-nmbo Bpena obyyvalolwmuMmcsi, He [OMyCKaTb YLEMJIEHUS UX Mo
HaLUMOHaNbHOMY, 3THUYECKOMY, MaTepuasibHOMYy, PacoOBOMY, TEPPUTOPMAJSIbBHOMY, KYJbTYPHOMY W
APpYrvM Npu3Hakam;

BaXKHeNWmnM SBAAETCA MPUHLWUM, B COOTBETCTBUM C KOTOPbIM TeCTbl [OOJKHbI ObiTh
MOCTPOEHbl Mo MeToauke, obecrneymBalollenn BbiMosHEHWEe TpPeboBaHWIA COOTBETCTBYIOLLEro
(henepasibHOro rocyapcTeeHHOro ob6pa3oBaTesibHOro CTaHAaPTa.

B TeCcTOBbIX 3afaHMNAX UCMOJIb3YIOTCH YeTblipe TUna BONpPoOCoB:

— 3aKkpbiTas ¢opMa - siBAseTCA Hambosee pacnpoCTpPaHEHHOW K MnpeasiaraeT HEeCKOJIbKO
afibTepPHATUBHbLIX OTBETOB Ha MOCTaBJIEHHLIN BOMpoc. Hanpumep, obyyvatoemMycs 3aaeTcs BOnpoc,
TpebyoWunin anbTEepHaTUBHOIO OTBETA «Ha» WIN <«HET», <«SBNAETCA» WIN «He SBASEeTCA»,
«OTHOCUTCS» UM «HEe OTHOCUTCA» W T.n. TecToBoe 3ajaHue, coaeprkalllee BOMPOC B 3aKPbITON
¢opme, BkJo4aeT B cebs OAWH WAM HECKONbKO MpaBUJIbHbIX OTBETOB WU WHOrAa Ha3blBaeTCs
BbIOOPOYHLIM 3aaHMeM. 3aKpbiTas (opMa BOMPOCOB WUCMOJSIb3YyeTCs TakXe B TecTax-3afjadax C
BbIOOPOYHLIMU OTBETAaMU. B TECTOBOM 3a4aHNN B 3TOM Clyvae ChOpMyIMPOBaHbl YCIOBME 3aa4m v
BCe HeobxoAMMble WCXOAHble [aHHble, a B OTBeTax MpeAcTaB/ieHbl HECKO/IbKO BapuWaHTOB
pe3ysibTaTa peLlleHns B YNCoBOM unm bykeeHHOM Buae. O6y4atoWNNCs AOSHKEH PeLwnTb 3adady u
NnokasaTb, Kakol 13 NpeAcTaB/IEHHbIX OTBETOB OH MOJIy4YWI.

— OTKpbITas ¢opMa - BOMPOC B OTKPbLITON (hopMe npencTaBasieT coboi yTBep)KAeHue,
KOTOpoe Heob6xoAMMO AOMOAHUTL. [aHHasA popMa MoXXeT ObITb NpeAcTaB/ieHa B TECTOBOM 3afaHuu,
Hanpumep, B BUAE C/IOBECHOr0 TeKCTa, hopMyJibl (ypaBHeEHUs), rpadurka, B KOTOPbIX MPOMyLLeHbl
CYLeCTBEHHble COCTaBAsAOWME - 4YaCcTuU c/ioBa UM OyKBbl, YC/IOBHble 0603HAYeHUS, NMUHUN UK
n3obpaxkeHns 3/7eMeHTOB CxeMbl U rpadguka. Oby4valoWwMncsa [O/KEH Mo MaMsATU BCTaBUTb
COOTBETCTBYIOLLME INEMEHTbI B yKa3aHHble MecTa («MponycKu»).

— yCTaHOBJ1IeHe COOTBETCTBUA - B JaHHOM C/y4ae 06yqarou.|,eMyc9| npeanaratoT ABa Crncka,
MexXxny afieMeHTaMn KOTOopbIX ciegyeT YCTaHOBUTb COOTBETCTBUE,

— yCTaHOBJIEHWE MOC/efoBaTENbHOCTN - npeanosaraeT HeobXxoAUMOCTb YCTaHOBUTb
NpaBUIbHYIO NOC/IEA0BATE/IbHOCTL NpeaslaraeMoro Crnucka coB nan gpas.

KpuTepumn oueHKHU 3HaHMW NpU NPOBeeHUn TeCTUPOBaHUSA

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

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

OTMeTKa «yO0OBNETBOPUTENIbHO» BbICTaBNAETCA MNP yCJZIOBUW NPaBUJIbHOIo OTBETa HE MeHee
50 %;

OTMeTKa «Hey0BJIeTBOPUTENbHO» BbICTAaBAAETCA NPU YCJI0OBUN NPaBUILHOIO OTBETA MeHee
yeM Ha 50 % TecToBbIX 3a4aHUN.

Pe3ynbTaTbl TEKYLIEro KOHTPOJS WCMNOAbL3YIOTCA MNpU  MNPOBEAEHUN MPOMEXYTOYHOM
aTTecTtayuu.

KpuTepumu oueHKMU 3HaHUHW Ha 3a4yeTe

3a4eT - hopMa NPOBEPKN 3HAHWUN, YMEHWI N HaBbIKOB, NMpuobpeTeHHbIX obyYaloWnMncs B
npouecce yceoeHuUs y4ebHoro MaTepmana JeKUMOHHbIX U MPAKTUYECKUX 3aHATUIA NO AUCLIUMIINHE.
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3a4eT MOXEeT MpoBOAUTLCA B (popMe YCTHOro onpoca no 6unetam (Bornpocam) wunum 6es
61NeToB, C NpeaBapuTesIbHOM NOArOTOBKOM Un 6e3 NoAroTOBKK, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aJlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeOopPeTU4eCKUX
BOMPOCOB, AaBaTb 3aZla4yyM Mo NporpaMmMe AaHHOro Kypca.

JK3aMeHaTop MOXeT MpoCTaBUTb 3a4eT be3 onpoca mnnn cobecenoBaHua TeM acCrnmpaHTawm,
KOTOpPblIE aKTUBHO Yy4aCTBOBaJIN B NPAKTUHECKUX 3aHATUAX.

«3a4YTeHO» - BbICTABJISETCS MNPM YCJO0BUU, €C/ZIN aCNMPaHT MOKa3biBAaeT XOpollMe 3HaHUSA
n3yyeHHoro y4ebHoro maTepuwasna; CaMOCTOSATENIbHO, JIOTMYHO U TMOCNeNOoBaTeNIbHO W3naraeTt u
NHTEpNpeTUupyeT MaTepuasnbl y4ebHOro Kypca; MOJSIHOCTbIO pPacKpbiBaeT CMbICA MpepnslaraemMoro
BOMNPOCA; BlafeeT OCHOBHbLIMUA TEPMUHAMM U MOHATUAMU U3YYEHHOro KYpCa; NoKas3biBaeT yMeHue
nepenoXnTb TeEOPETMYECKME 3HAaHUA Ha NpeanosiaraeMbliii NPaKTUYEeCKUiA OnbIT.

«He 3a4TeHOo» - BbICTABJISETCS NPU HAJIMYNN CEPbE3HbIX YMYLLEHNA B NPOLLECCE N3JT0XKEHUS
y4yebHOro MmaTepuana; B cJiydae OTCyTCTBUS 3HAHMIA OCHOBHbIX MOHATUN 1 onpefesieHnid Kypca nunm
NPUCYTCTBUN GOJLLLIOIO KOJIMYECTBA OLIMOOK MPU MHTEPNpeTaLnn OCHOBHbLIX OMpeneneHuin; ecam
acnMpaHT MOKa3biBaeT 3HAYUTEsSIbHble 3aTPYAHEHMS Npu OTBETEe Ha NpenJsio)KeHHble OCHOBHbIE U
[OMNONHUTENIbHbIE BOMPOCHI; MPU YCNIOBMM OTCYTCTBUN OTBETA Ha OCHOBHOW W OOMOJIHATESNbHbIN
BOMpPOCHI.

KpuTepuu oueHKM 3HaHMHW Ha 3K3aMeHe

3K3aMeH MOXKeT MpoBOoAUTLCSA B (hopMe YCTHOro ornpoca no bunetam (Bonpocam) mnum 6es
61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKM, NO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aZaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeopeTU4eCcKnx
BOMPOCOB, AaBaTb 3aZla4yyM Mo NporpaMMe AaHHOro Kypca.

JK3aMeHauMnoHHble 6uneTbl (BOMPOCbI) yTBEp)XOalTCA Ha 3acedaHunm Kadenpbl u
noaonucbLIBalOTCA 3aBefylowuMm Kadgenpon. B bunete po/mkKHO cofepxaTbCAa He bOonee Tpex
BOMpPOCOB. KOMMNNEKT 3K3aMeHaLMOHHbIX BMNeToB Mo AucuunanHe OOJHKeH coaepxaTb 25—30
buneTos.

JK3aMeHaTOop MOXXeT MPOCTaBUTb dK3aMeH 6es3 onpoca unan cobecepoBaHus TeM CTyaoeHTaM
KOTOpPble aKTUBHO y4aCTBOBaJZIN B CEMNHAPCKUX 3aHATUAX.

OTMeTKa «OT/IMYHO» - CTyAeHT ryboko M NPOYHO YCBOWJI BECb MPOrpaMMHbIA MaTepuan,
ncyepnbiBatolle, nocaefoBaTeNlbHO, FPAaMOTHO W JIOTMYECKU CTPOMHO ero usnaraeT, TeCHO
yBSi3blBAa€T TEOPUIO C MpakTUKoi. CTydeHT He 3aTpyOHseTcsa C OTBETOM MNpU BUAOU3IMEHEHUU
3aflaHus, cBo60OHO CMpaBiseTCs C 3a4a4aMu, 3alaHNAMM U APYrUMM BUAAMU NMPUMEHEHMWS 3HaHUNR,
NpaBUIbHO 060CHOBLIBAET NPUHSATLIE PELleHNs, BNageeT Pa3HOCTOPOHHMMN HaBbIKaMUn U NprUeMaMin
BbIMNOJIHEHUSA NPaKTU4ecknx paboT, obHapy>XMBAET YMEHNE CaMOoCToATEeNbHO 0606LIaTh N u3naraTb
MaTepuas, He gonyckas olnbok.

OTmeTKa «Xopowo» - CTyaeHT TBepao 3Ha€eT I'IpOFpaMMHbIIZ MaTepunana, rpaMoTHo MU no
cywiecTBy M3nlaraeT ero, He AonyckaeT CyuweCcTBeHHbIX HEeTO4YHOCTEN B OTBETE Ha BOMPOC, MOXeT
npaBMJIbHO MPUMEHATbL TeopeTun4yecKme MnosIoXXeHnAa 1 BlageeTt HeobxoQNUMbIMN HaBblKaMu npm
BbIMOJIHEHNWN NPaKTUNYeCKNX 3adaHun.

OTMeTKa «y[10BJIETBOPUTESIbHO» - CTYAEHT YCBOW TOJIbKO OCHOBHOW MaTepuaJsl, HO He 3HaeT
OTAEeNbHbIX [OeTaNieil, [OoMyCKaeT HeTOYHOCTW, HEeAOCTaTOYHO MpaBU/ibHbIE (OPMYJINPOBKM,
HapylLlaeT Troc/fefoBaTe/IbHOCTb B  W3J/I0KEHUM MPOrpaMMHOr0 MaTepuasia U  UCMbITbIBAeT
3aTPYyOHEHUS B BbIMNOJIHEHUN NMPAKTUYECKUX 3adaHWN.

OTMeTKa «Hey[0BeTBOPUTENbHO» - CTYAEHT HE 3HaeT 3HAUYNTESIbHOM YaCcTu NPOrpPamMMHOro
MaTepuana, [OoMnyckaeT CylleCcTBeHHble owmnbku, c 60nbWUMKN  3aTPYOHEHUSMU BbINOSHSET
npakTnyeckne paboTsbl.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

Mamapanuesa, J1.H. (Makonckuin rocyfapCTBEHHbIN
TexXHOJIornyecknin yHmsepcuteT). Oby4yeHmne
MaTeMaTuyecknm metogam obpaboTkm sKCcnepuMeHTasbHbIX
[aHHbIX B pyc/ie KOMNEeTEHTHOCTHOro noaxoaa : y4yebHoe
nocobue / J1.H. MamaganuneBa, .M. XakoHoBa. - Mankon :
KyyepeHko B.O., 2018. - 100 c. - Mpwun.: C. 81-100. - 9b Hb
MITY. -
URL:http://lib.mkgtu.ru:8002/libdata.php?id=2100048763. -
Pexxum poctyna: peructpaums B 3UOC. - bubnuorp.: C.
79-80 (21 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100048763

MaTemaTunyeckoe MmogenuposaHue B 3afadvax NnLLEBON
oTpac/n : MeToanYeckne ykasaHus no BbINOJHEHNIO
KypcoBol paboTbl ANs HanpasneHus MarucTpaTypbl 15.04.02
"TexHoNOrnyeckme MawnHol 1 obopyposaHune" / M-Bo Hayku
1 BbicW. o6bpasoBaHua PP, ®rbOY BO "MI'TY", NHXeHep.
dhak., Kah. MaTeMaTUKN, PU3NKK N CUCTEM. aHan3a ;
aBTopbl-cocTasuTenn: Mamaganuesa J1.H., Yyako E.b. -
Mankon : KyyepeHko B.O., 2023. - 44 c. - TekcT :
HenocpeacTBeHHbIW. - Mpun.: c. 8-41. - bubnuorp.: c. 43 (6
Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=00068337

8.2. lononHuTesNibHaA nurtepaTtypa

HasBaHue

CcblsIKa

Hay4Hble 0CHOBbl MH(POPMALIMOHHO-MOAEINPYOLWMX CUCTEM
B Hayke, obpa3oBaHMW, TEXHONOMMN NPOAYKTOB NUTaHua / B.
WN. Tyxxunkuh, C. M. NeTpos, H. M. NoaropHosa, H. [. JIyKnH.
— CaHkT-lMeTepbypr : JlaHb, 2023. — 188 c. — ISBN
978-5-507-44778-7. — TeKCT : 3N€KTPOHHbLIN // JlaHb :
3NEeKTPOHHO-6ubnnoTeyHaa cucrtema. — URL:
https://e.lanbook.com/book/276623

https://e.lanbook.com/book/276623

bynaes, B. . OCHOBbl MaTEMaTUYECKOr0 MOAEIMPOBAHMNSA :
y4yebHoe nocobue / B. [l. bynaes, M. 4. AkybcoH. — CaHKT-
MeTepbypr : U3pnaTenbctBo PIMY uMm. A. U. TepueHa, 2024. —
68 c. — ISBN 978-5-8064-3550-8. — TeKCT : 3/1€KTPOHHbIN //
Lincdpposon obpasosaTenbHbii pecypc IPR SMART : [canT]. —
URL: https://www.iprbookshop.ru/152274.html

https://www.iprbookshop.ru/152274.html

MaTemaTunyeckoe mogenuposaHne n auddepeHunanbHble
ypaBHeHUs : y4ebHoe nocobue ans MarncTpaHToOB BCEX
HanpasneHun nogrotoskn / M. E. CemeHos, H. H. Hekpacosa,
O. N. KaHuweBa [n gp.]. — BopoHex : BopoHe)KcKuin
rocynapCTBEHHbIA apXUTEKTYPHO-CTPOUTESNbHbIN
yHusepcuteT, 3b6C ACB, 2017. — 149 c. — ISBN
978-5-7731-0536-7. — TeKkcT

http://www.iprbookshop.ru/72918.html

8.3. MHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

1. Znanium.com. ba3oBasa KoONNeKUMSA : I1IeKTPOHHO-6ubNnoTeYyHaa cuctema : cant / OO0 "Hay4Ho-
nsgatenbckuinm ueHTp UHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHuns: 06.06.2019). - Pexxmm gocTyna: oJa 3aperucTtpup. nosib3oBaTtesien. - TEKCT:
3/1eKTPOHHbIN. PoHA D6C dhopMUpyeTcs C y4eTOM BCEX U3MEHEeHUI obpa3oBaTesbHbIX CTaHOAPTOB U
BKJIt0OYaeT y4ebHuku, y4ebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTauunm,
SHUMKONEeANN, CJI0BAapPU MU CNPaABOYHUKIN, 3aKOHO4ATEIbHO-HOPMAaTUBHbIE JOKYMEHTHI,
cneumanbHble nepuognyeckne n3fgaHnus n U3gaHus, Bolnyckaemble n3gatesibCTBamMu By30B.
http://znanium.com/catalog/ 2. IPRBooks. ba3oBas Konnekums : 31eKTPoHHO-bubnmnoteyHasa cnctema
: canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHma "An M Ap Meaguna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
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nosb3oBaTenen. - TeKCT 3/IeKTPOHHbIN. fBASeTCA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
3/1IeKTPOHHbLIM PeCcypcoM AJIS BbICLLUNX U CPeAHUX CneunanbHbiX y4ebHbIX 3aBefeHnn, Hay4YHOo-
nccnenoBaTesIbCKUX MHCTUTYTOB, NyBNnYHbIX 6bnnoTek, NnpnobpeTatolnx KOpNopaTMBHbIA A0CTYyN
ana ceomx obyvarowmxcsa, npenofasatenent u 1.4. 3bC BkAoYaeT y4ebHyo 1 Hay4HY0 nuTepaTypy
Mo HanpaBJIeHNSM NOArOTOBKU BbICLLEro U cpefHero npogeccuoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html 3. eLIBRARY.RU. : Hay4YHas afieKTpoHHaa bubnunoTeka : canT. -
Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: aons 3aperncrpup.
nofib3oBaTesiel. - TeKCT: 3N1eKTPOHHLIN. MnaTdopma eLIBRARY.RU 6bina cozgaHa B 1999 rogy no
nHuumaTmnee Poccnmckoro oHaa hyHAaMeHTallbHbIX UCCNeoBaHU anga obecnevyeHns pocCUNCKnNM
Y4Y€HbIM 3NIEKTPOHHOIr0 AOCTYyMNa K BeAYLW MM NMHOCTPaHHbLIM Hay4YHbIM nsgadumam. C 2005 roga
eLIBRARY.RU Ha4vana paboTy C pyCCKOA3bIYHLIMU NY6ANKALUNAMUN N HbIHE SBASETCS BegyLlen
3NEKTPOHHON BUBANOTEKON Hay4YHON MEPUOLANKM Ha PYCCKOM S3bIKE B MUpE.
https://elibrary.ru/defaultx.asp
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

INe Paspen PaccMaTpuBaeMble BONPOCHI PekoMeHayeMas auTepaTtypa
1. OCHOBHbIE MOHATUA OnpefneneHne 1 CBONCTBa Moaesen. [1,2,3]
MOZleIMpOBaHNS. MpUHUNN e AMHCTBa U MHOXXECTBEHHOCTH
Mopoenen.
NHpopMaLMoHHbIe
Moaenn. OnucaTtenbHble, popManbHblie 1
XpoMaTn4yeckmne NHpOopMaLMOHHbIe
Moaenu.
2. [leTepMHMpOBaHHbIE [Mofenu yrnpasJsieHUsA 3anacamu. [1,2,3]
Moaenn.
MeToabl pacyéTta. CeTeBble rpaduku,
NMporHo3 3KOHOMMYecKoro yuiepba.
3. Bagayu onTumMmsauun. |OgHoMepHas onTuMusauusa. 3agavm Ha [1,2,3]
bKCTpemMyM. MeTogbl noucka. 3agadn g
OrpaHNYEHNAMN.
4. CncTtemMbl MaccoBoro MHOrokaHasibHast CUCTeMa C OTKa3aMu. [1,2,3]
obcnyxnBaHus. CMellaHHble cucTeMbl. MaTeMaTunyeckoe
onucaHne CMO.
5. CToxacTunyeckue AMCKpeTHble Cny4alHble BeNYUHbI 1N KX [1,2,3]
Moaenu. XxapakTepncTmku. Llenn Mapkosa.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

7-Zip CBob6oAHAA NLEH3USA

Adobe Reader DC CBoboaHas nmueH3uns

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

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

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKum LeHTp
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTesnen. - TeKCT: 31eKTPOHHbIN. PoHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHukM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHOA4ATEe/IbHO-HOPMaTUBHbIE OKYMEHThI, CneunasbHble
nepnoamnyeckme n3gaHus u n3faHuns, Bbinyckaemble n3gatenbcrsamm By3o0B. http://znanium.com/catalog/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnmoTteka : cant. - Mocksa, 2000. - . - URL: https://elibrary.ru - Pexxum gocTtyna:
ONA 3aperncTpup. nosb3oBaTesnen. - TeKCT: aINeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bia cozpaHa B 1999 rogy no
WHMUMaTmBe Poccmnckoro oHaa pyHAaMeHTanbHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1eKTPOHHOIo
00CTyna K BeAyLNUM NMHOCTPaHHbIM Hay4HbIM nsgaHunam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNSETCA BeAyLLen IN1eKTPOHHOM 6nbanoTekon Hay4HoM NEPUOAMKM Ha PYCCKOM Si3blKe B MUpeE.
https://elibrary.ru/defaultx.asp

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IeKTPOHHbLIM PeCypCcoM A5 BbICLUNX U CPEeAHUX CneunanbHbiX Yy4ebHbIX 3aBeAeHNN, Hay4HO-MCcCnenoBaTeIbCKUX
WHCTUTYTOB, NybnnyHbIx 6nbnnoTek, npuobpeTaomx KOpnopaTMBHLIA AOCTYN A8 CBOMX 0byYaloLmxcs, npenogaBsaTenen
n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHyl0 nnTepaTypy Mo HanpaB/ieHNSM NOATOTOBKWN BbICLLEro U CPeaHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

IOPAUT : 3nekTpoHHO-6nbnmoTeyHan cuctema : cant / OO0 «IneKTpoHHOoe n3gaTenscTBo KOpanT». - Mockea, 2020 - . -
URL: https://urait.ru/ - Pexxum gocTyna: Ans 3aperncTpup. nosbdoBaTenen. - TeKCT INeKTPOHHbIN.

Ona oby4vatowmxcsa obecneyeH gocTyn (yoaneHHbIM AOCTYN) K CNefyiowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPaBOYHbIM U MONCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosib3oBaTtesien. - TeKCT: 31eKTPOHHbIN. PoHA SBC hopMmupyeTCcs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaeT y4ebHukn, yyebHele nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE AOKYMEHTbI, CneLnasbHble
rnepuoamnyeckme n3gaHus n n3gaHus, Bolnyckaemble nsgatenbcTBamMmm By308B. http://znanium.com/catalog/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/ Pexxum gocTyna:
ONA 3aperncTpup. nosab3oBaTenen. - TeKCT: 31eKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina co3pgaHa B 1999 rogy no
MHMumaTmBe Poccminckoro coHaa pyHAaMeHTanbHbIX UCCNefoBaHUI Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1€KTPOHHOI 0O
00CTyna K BeAyLNUM NHOCTPaHHbIM Hay4HbIM ndgaHusam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSI3bl4HbIMYA
nyb6AMKaumsMn 1 HblHE ABNAETCA BeAyLLen 31eKTPOHHON BnbnmoTeKkon Hay4HoOM NepnoanKn Ha PyCcCKOM SA3blKe B MUPE.
https://elibrary.ru/defaultx.asp

IPRBooks. ba3zoBas Konnekuums : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : canT / O6LLECTBO C OrpaHUYeHHOoN
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCcTyna: Ans 3aperncTpup. nosb3oBaTesnen. - TeKCT 3NeKTPOHHbIN. ABASETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3/IEKTPOHHbIM PeCYypCoOM A5 BbICLUMX U CPeAHUX CheumnanbHbIX y4ebHbIX 3aBefeHnn, Hay4yHo-nccaenosaTelbCKnx
WHCTUTYTOB, NybnnyHbIX BnbnnoTek, npuobpeTatomx KopnopaTMBHLIN AOCTYN AN8 CBOMX 0byYaloLmxcs, npenonaBaTenen
n T.4. 9B6C BkJtOYaeT y4ebHyo N Hay4YHYl0 IMTepaTypy Mo HanpaB/ieHNSM NOATOTOBKU BbICLLEr0o U CPeAHEero
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Ha3BaHue

npogeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

IOPAUT : anekTpoHHO-6nbnmoTeyHaa cnctema : cant / OO0 «3neKTpoHHOEe n3fgaTenscTBo OpanT». - Mockea, 2020 - . -
URL: https://urait.ru/ - Pexxum gocTtyna: Ans 3aperucTpup. nosb3oBaTenen. - TeKCT 3NEeKTPOHHbIN.
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHasa ayantopus ons nposeneHus
3aHATUIA NNEKLNOHHOI0 N CEMUHAPCKOro
Tunos: Ne aya.2-20, agpec r. Mankon,
yn. NepBomalickas, 4. 210.

Y4yebHas mebenb Ha 50 nocanoyHbIX
MEeCT, A0CKa, MPOeKTop.

CB060AHO pacnpocTpaHseMoe
(6ecnnaTtHoe He Tpebytoulee
JINLEH3MPOBaHMA) NPOrpamMmmMHoe
obecneyeHune: 1. OnepaunoHHas
cuctema Ha 6a3ze Linux; 2. OducHbIN
nakeT OpenOffice; 3. pacdnyecknn
nakeT Gimp; 4. BekTopHbIZ pefakTop
Inkscape; 5. AHTUBMpPYCHblE
nporpamMmmbi:
KasperskyEndpointSecurity - Ne
nnueH3nnm 17E016012813174640772.
KonunyectBo: 400 paboyunx mecT. Cpok
denctsms 1 rog.

YuTanbHbin 3an PrEOY BO "MITY".
Appec: r. Mankon yn. NepBomanickas
191.

Mebenb Ha 150 NnocafnoyHbIX MECT,
KOMMbIOTEPHOE OCHAaLLEeHME C BbIXOAOM
B MHTepHeT Ha 30 Nocafo4HbIX MecCT,
cneunannsnpoBaHHasa mebenb (CTynbS,
CTOJbI, WKadbl, WKadbl BbICTaBOYHbIE),
MynbTUMegnnHoe obopynoBaHue,
oprTexHuka (NpuHTepbl, CKaHepbl,
KCEepPOKC).

7-Zip CBobogHasa nuueHsus, Adobe
Reader DC CBoboaHas nnueH3uns,
Microsoft Office Word 2010 Homep
npoaykTa 14.0.6024.1000 SP1 MSO
02260-018-0000106-48095, AHTMBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401

YyebHasa ayantopus ons nposeneHus
3aHATMI ceMnHapckoro 118. r. Mawnkon
yn MNepsomainckasa 191.

Y4yebHas mebenb Ha 28 nocafoyHbIX
MecCT, AoCKa

CB060AHO pacnpocTpaHseMoe
(6ecnnaTtHoe He Tpebytoulee
JINLEH3MPOBaHMA) NPOrpamMmMHoe
obecneyeHune: 1. OnepaunoHHas
cnctema Ha 6a3ze Linux; 2. OducHbIN
nakeT OpenOffice; 3. pacdnyecknn
nakeT Gimp; 4. BekTopHbIZ pefakTop
Inkscape; 5. AHTUBMpPYCHblE
nporpamMmbi:
KasperskyEndpointSecurity - Ne
nnueH3nn 17E016012813174640772.
Konunyectso: 400 paboyunx mecT. Cpok
denctsus 1 rog.
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