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COOTHCCCHHbIX C 

1. 06IQHe nOJlO)KeHHH 

1.1 I{eJll.> Y'le6Hoii: Jl,HCUHnJlHHbI <pOPMHpOBaHHe KOMnJIeKCa 3HaHHH, )'MeHHH H HaBhIKOB 

no MoneJIHpOBaHHID nrrH 06eCneqeH~ KaqeCTBa C03Jl,aHHH H 

HOBhIX nponyr<:TOB 

B H3yqeH~ naHHOH Jl,HCmUIJIHHhI <p0pMHpyeT CJIe,nylOIIIHe KOMneTeHUHH: 

cnoc06HoCTh K cYIIIecTBYIDIIIHX H C03naHHID HOBhIX MamHH H 

MeXaHH3MOB Bb:ICOIKO'H npOH3BOnHTeJIhHOCTH, nOJIrOBequOCTH H Ha,n;e)KHOCTH, TeXHOJIOruquOCTH, 

H 06JIa,na1OIIIHx KOHKypeHTocnoc06HoCThID Ha 

MHPOBOM phIJHKe (ilK-1); 
<pH3HqeCKHe H MaTeMaTHqeCKHe MOneJIH MamHH, 

H 06beKToB, MeTO.lU1KH H 

OpraHH30BhIBaTb rrpoBeneHHe C aHaJIH30M HX (ilK-2); 
- BJIa,n;eHHe MeTo,nOJIOrneH H3yqeHH& 06beKToB MamHHOCTpOeH~ H npoueccoB, BJIH&IDIIIHX Ha 

HaBbIKaMH pa60TbI C TeXHHqeCKHMH nrVLP,"''T'gUTX COCTaBJIeHHH 3THX 06beKTOB H 

TeXHHqeCKOe COCTO&HHe 3THX palpa60TKH TeopHH, MeTOnOB paCqeTOB H 

MamHH, CHCTeM rrpHBOnoB, Y3JIOB H MamHH He3aBHCHMO OT HX 

1.2 3aJl,a'm yqeOHoii: Jl,HCllHnJlHHbI: 

• pOPMUp06QIlUe 31lQIlUU 

- OCHOBHhIX MeTOnOB lVH.J',u.,",JU'<I-'''/A~~''~'# MamHH H MexaHH3MOB, a TaIOKe aHaJIH3a AyHJ',u.....·J • ...,n 

C ueJIhID nOBblmeH~ KaqeCTBa 

• pOpMUP06QIlue YMellUU 

KaqeCTBeHHO H KOJIH"IeCTBeHHO orrHCbIBaTb 

KaqeCTBO MamI1H()C1'P0'HTeJ1lbHIf>IX rrpOH3Bo,nCTB 

• pOPMUp06QIlUe 6JlQOeIlUR. 

-

HX aHaJIH3a. 

1.3 IIpcJl,MCTOM OCBoeHHH Jl,HCUHnJlHHbI HBJlHIOTCH CJIcJl,yIOIQHe OO'bCKTbI: 

npoeKTHpyeMble HOBbIX HJIH 

npOH3BonCTB PalJIHquoro HalHaqeHH&, HX H3neJI~; 

OCHOBHble MaTeMaTHqeCKOrO MOneJIHpOBaH~, HCnOJIb3yeMble 

KOHC'rp~{Hl)OIlaE[HH TeXHOJIOrnqeCKOrO 060py,noBaHH5I; 

np06JIeMbI nHHaMHqeCKOrO BH6poYCTOHq:HBOCTH H 

CHCTeM, npoueccOB, 

oTt)aCJIelmH rrpHH<lnJ][e)I(HOCTH H HalHaqeHH& (IIK-3). 

1.4 MecTo Y'leOHoii: Jl,HCUHDJIHHbI B CTPYKTYPC o6pa30BaTeJIbHoii: nporpaMMbI 

51 1.3 «MaTeMaTHqeCKOe B 

MamHHocTpoeHHH» &BrrHeTC& nHCUHnJIHHOH no BbI60py B Balpmlnl[BHOH qaCTH UHKJIa 6alOBOrO 

ytJ,etHmr'O nJIaHa. 

2. IIepeqeHb DJlaHHPyeMbIX pe3YJIbTaTOB o6yqeHHH DO }l1l[CIl[HIIJ 


nJIaHHpyeMbIMH pe3YJIbTaTaMH OCBoemUI ",\l1J'''''.>\l0"" 


B pe3YJIbTaTe .lU1CUHnJIHHbI aCnHpaHT ,nOJ1)KeH OCBOHTb qaCTH B 

IHTlt.:fV'CP 1.1 KOMneTeHUHH H ,neMoHcTpHpoBaTb 

- OCHOBHble BHnbI MoneJIHpOBaHH}I Mam~1H H MeXaHH3MOB, HX B03MO)I(HOCTH, 

H 
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KOHe1:ffi:bIX 3JI<eMeHTOB 

Mo~enH 06beKTa (MeTO~ rrpIDMOHOCHOBHhle MeTO~hI pa3pa60TKH 

aHMonm, MeTO~ 

MeTO~hI aHMH3a CTaTHKH H ~HaMHKH 

YMeTl>: 

BhI6HpaTh MeTO~hI aTli[l:n~CI<:OH Mo~enH MallIHHhI (MeXaHH3Ma) H ee 

aHMH3a, rr03BO.JUllOIIIHe 

~OnrOBel:JHOCnr H Ha~e)KHOCTH, TeXHOnOrHqHOCTH H HH3KOIl 

OOOP'Y'~()BaLH.H[5I HnonyqaTh MaTeMaTHqeCKYlO MO~enh TeXHOnornqeCKOrO 

MeTO~OM KOHel:JHhIX 3neMeHTOB H MeTO~OM npIDMOH aHMOrHH; 


npOBO~HTh aHMH3 ~HHaMHqeCKOrO KaqeCTBa TeXHOnOrHqeCKOrO 060pY~OBaHIDI H 


rrpOIJ,eCCOB no MaTeMaTHqeCKOH Mo~emi Ha 3BM. 


q.>O'PMlaII;HH 0 HeM B 

HOBOH 

BhNHCnHTenhHoro 3KCrrepHMeHTa C rrOMOIIIbfO 

HaBhIKaMH aHMH3a CTaTHKH H ~HHaMHKH TeXHOnOmqeCKOrO o60py~OBaHIDI H 

npOl(eCCOB no MaTeMaTHqeCKOH Mo~enH Ha 3BM. 

q,OPMMH3anHH 

2.IllH'CUIlIllJIHH~lD """,n....·", KOMlleTCHUHH IlK-I 

KOJl <!>OPMYJIHpOBKa KOMlleTeHUHH 

OCClOHOC1l:b K C0I3ep'me:HCTB()BallHIO rIIIeC'fB'VKIIIIHX H C03~aHHlO HOBhIX 

MaIIIHH H MexaHH3MOB BhllCOKOH rrOO'H3BOlI}J[TeJII,HOICTH ~OnrOBel:JHOCTH H 

HMe)KHOCTH, TeXHOnOrHl:JHOCTH, HH3KOH MaTepHMOeMKOCTH H 

ce6eCTOHMOCTH, KOHKypeHTocrroco6HoCThlO Ha MHPOBOM 

pbIHKe 

TIK-l 

KOJl <!>0PMYJUipOBKa JlHCUHllJIHHapHOH qaCTH KOMllCTCHUHH 

crroco6HoCTh K H C03~aHHlO HOBbIXTIK-1 
MamHH H MeXaHH3MOB BhICOKOH rrpOH3BiO~HTlem ~OMOBel:JHOCTH H 

1.4 Ha~e)KHOCTH, TeXHOnOrHl:JHOCTH, HH3KOH MaTepHMoeMKocTH H 

ce6ecToHMoCTH, Ha MHPOBOM 

bIHKe 

Tpe60BaHHH K KOMllOHCHTHOMY cocTaBY qaCTH KOMlleTeHn;HH 

B~bl yqC6HOH Cpe.uCTBa
llepeqeHb KOMllOHeHTOB 

a60TbI oueHKH 


3HaTb: 
 Co6eCeOOBa1iUe. 
OCHOBHhle BH~hI Mo~enHpOBaHH5I MarrIHH H CGMocmOJlmeJlb1iaJl 
MexaHH3MOB, HX B03MO)KHOCTH, H , pa60ma acnUpa1imoB. 
He~OCTaTKH 

YMeTb: llpaKmUtteCKue Co6eCeOOBa1iUe. 
3a1iJlmua. TBOptteCJ<:oeMeTO~:bI pa3pa60TKH 

3aOa1iUe.CGMocmOJlmeJlb1iaJlMo~enH MarrIHHhI (MexaHH3Ma) H ee 
pa60ma acnUpW-imoB.n03BO.JUllOIIJ,He pemHTh rrOBbIIDeHIDI 

rrpOH3BO~TenhHOCTH, ~OnrOBel:JHOCTH H 

. Ha~e)KHOCTH, TeXHOnOrHl:JHOCTH H 

, MaTepHMoeMKocTH 
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2.2 ,l:(HcUHIIJIHHapHaH KapTa KOMIIeTeHUHH TIK-2 

KOll <l>opMY JIHpOBKa KOMIIeTeHUHH 

ITK-2 crroco6HoCTh pa3pa6aThmaTh <pH3ffqeCKHe H MaTeManlqeCKHe Mo.n:eJIH 

HCCJIe.n:yeMhIX MaIIIHH, rrpHBo.n:oB, CHCTeM, rrpo:u:eccoB, 51BJIeHHH H o6beKToB, 

pa3pa6aThmaTh MeTo.n:HKH H OpraHH30BhmaTh rrpoBe.n:eHHe 3KcrrepHMeHToB C 

aHaJIH30M I:IX pe3YJIhTaTOB 

KOll 

ITK-2 

£ 1.B.,[(B.1.4 

<l>OPMYJIHpOBKa llHCUHIIJIHHapHOH 'laCTH KOMIIeTeHUHH 

crroco6HoCTh pa3pa6aThIBaTh MaTeMaTHqeCKHe Mo.n:eJIH HCCJIe.n:yeMhIX 

MaIIIHH, rrpHBo.n:oB, CHCTeM, rrpo:u:eccoB, 51BJIeHHH H 06beKTOB, 

pa3pa6aThmaTh MeTO.D:HKH H OpraHH30BhIBaTh rrpoBe.n:eHHe 3KCrrepHMeHTOB C 

aHaJIH30M HX pe3YJIhTaTOB 

Tpe60BaHHH K KOMIIOHeHTHOMY cocTaBY 'laCTH KOMneTeHUHH 

TIepe'leHl, KOMnOHeHTOB 
BHllbl Y'le6HOH 

pa60TbI 

CpellcTBa 

oueHKH 

3HaTb: 

OCHOBHhle MeTo.n:hl pa3pa60TKH MaTeMaTHqeCKOH 

Mo.n:eJIH o6beKTa (MeTO.n: I1p5IMOH aHaJIOrHH, MeTO.n: 

KOHeqHhIX 3JIeMeHToB); 

CaMOCmORmeJlbHa5l 
pa60ma acnupaHm06. 

Co6eceoo6aHue. 

YMeTb: 
rrOJIyqaTh MaTeMaTHqecKyro Mo.n:eJIh 

TeXHOJIOrnqeCKOrO o6opy.n:OBaHH5I H rrpo:u:eccoB 

MeTO.n:OM KOHeqHhIX 3JIeMeHTOB H MeTo.n:OM 

rrp}lMOH aHaJIOrnH 

llpaKmullecKue 
3aHRmUfl. 
CaMOCmORmeJlbHa5l 
pa60ma acnupaHmo6. 

Co6eceoo6aHue. 
T6opllecKoe 
3aoaHue. 

BJIalleTb: 
rrpHeMaMH <p0PMaJIH3a:U:HH CBOHCTB H3yqaeMoro 

o6beKTa .n:JI5I rronyqeHH5I HOBOH HH<p0pMa:U:HH 0 

HeM B pe3YJIhTaTe BhlqH:CJIHTeJIhHOrO 

3KcrrepHMeHTa C rrOMOlIlhIO 3BM 

CaMOCmORmeJlbHa5l 
pa60ma acnupaHmo6. 

Co6eceoo6aHue. 
T60pllecKoe 
3aOaHue. 

2.2 ,l:(HcUHnJIHHapHaH KapTa KOMneTeHUHH TIK-3 

KOll 

ITK-3 
<l>opMYJIHpOBKa KOMneTeHUHH 

BJIa.n:eHHe MeTo.n:OJIOrHeH H3yqeHH}l o6beKToB MaIIIHHocTpOeHH5I H 

rrpo:u:eccoB, BJIH5IIOII(HX Ha TeXHHqeCKOe COCT05lHHe 3THX o6beKToB; 

pa3pa60TKH -reopHH, MeTo.n:OB paCqeTOB H rrpoeKTHpOBaHH5I MaIIIHH, CHCTeM 

rrpHBo.n:oB, Y3JIOB H .n:eTaJIeH MaIIIHH He3aBHCHMO OT I:IX OTpaCJIeBOH 

rrpHHa.n:JIe:>KHOCTH H Ha3HaqeHH5I 

KOll 

ITK-3 

£1.B.,[(B.1.4 

<l>OPMYJIHpOBKa llHCUHnJIHHapHOH 'laCTH KOMneTeHUHH 

BJIa.n:eHHe MeTo.n:OJIOrHeH H3yqeHH5I o6beKToB MaIIIHHocTpOeHH5I H 

rrpo:u:eccoB, BJIH5IIOlIlI:IX Ha TeXHHqeCKOe COCT05lHHe 3THX o6beKToB; 

pa3pa60TKH TeopHH, MeTo.n:OB paCqeTOB H rrpoeKTHpOBaHH5I ManrnH, CHCTeM 

rrpHBo.n:oB, yJJIOB H .n:eTaJIeH MaIIIHH He3aBHCHMO OT I:IX OTpaCJIeBOH 

rrpHHa.n:ne:>KHOCTH H Ha3HaqeHH5I 
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Tpe60BaHHH K KOMDOHeHTHOMY COCTaBY qaCTH KOMDeTeHnHH 

BH}],LI V1:lleOHOH Cpe}]'CTBa 
llepeqeHL KOMDOHeHTOB 

Ou;eHKDa60TbI 

Co6eceOoeaHue. 

aHaJIH3 ):(IIHaMWIeCKOrO Ka'IeCTBa 

TeXHOJIOrH'IeCKOrO 060PY,llOBaHH5I H npoueCCOB 

no MaTeMaTH'IeCKOH MO,lleJIH Ha 3BM 
BJIa}],eTb: 

HaBbIKaMH aHaJIH3a CTaTHKH H ,IlHHaMHKH TeXHO­

no Ma­

CaiwoCm05lmeJlbHa5l 
pa60ma aCnUpaHmOe. 

rtrrv_'H"Of'l'~Hn 3aHJlmWl. Co6eceOoeaHue. 

CClMOCmOJlmeJlbHa5l TeOp'leCKOe 
pa60ma acnupaHmoe. 

oaoo,ma acnupw/.moe. 

Co6eceOoeaHue. 
TeOp'leCKOe 
3aOaHue. 

CTpYKTYpa yqe6HOH }],HCnHDJIHHLI DO BH,IlaM H ~opMaM yqe6HOH pa60TLI 

)elltfKOCTI ):(IICllHnJIHHhI COCTaBJUIeT 4 3E (1 = 

.2 

BH,Il YQe6HOH pa60TbI 

(KCP) 

arrecTallIDI no ,IlHCllHnmme: 

KaH,IlH,IlaTCKHH 3K3aMeH 

<DopMa npOMe)KYTO'IHOro KOHTPOJUI: 

4 
2 

98 

3a'IeT 

.NI~ 

D.D. 

1 6 
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COJJ:epamHHe yqeOHOH JJ:HCUHIIJIHHhI 

4.1 M0JJ:YJIl.HhlH TeMaTHqeCKHH IIJIaH 
Ta6JIHua 2 

I H;:~P KOJIHqeCTBO qaCOB H BHJJ:hI 3aHHTHH i I 
aYJJ:HTopHaSi paooTa I CaMoCT . TpYJJ:oeM I

JJ:eJIa 

I 

. JJ:HCUH­
IIJIHH 

hi 

1 1 

HOMep TeMhI 

JJ:HCUIIIIJIHHbl 

1 

2 

Bcero IIO pa'uu~JIY: 

I 
3 

2 I 4 

5 

Bcero I 

1 o 
1 0 

2 0 
1 0 
1 0 

o 
2 0 

1 

1 

2 
1 

2 

IlToroBblH
KCP i 

KOHTPOJIb 

1 o 

1 o 

OSlTeJIb 

HaSi 

paooTa 

5 

KOCTb, 
q/3E 

6 
5 6 

9 12/0.31 

10 11 

9 10 

10 _ 10 

28 3110.86 

I 

6 1 I 0 1 7 8 I 

oI 7 
3 

8 8 
8 o 8 8 
9 o 7 7 

Bcero IIO pa3JJ:eJIY: 
i 1 o 1 1 o 29 3110.86 

10 077 
I 

11 0 7 I 7 
4 r----:-~----~--~r--~--+---~--~------~----~~r---~---I 

14 0 6 6 I 

Bcero IIO palJJ:eJIY: 1 0 1 1 0 32 

arreCTaUHSI 

UToro: 6 o 6 4 o 98 

34/0.97 

108/3 

4.2. COJJ:ep:m:aHHe pa3JJ:eJIOB H TeM yqeOHOH JJ:HCQHnJIHHhI 

4.2.1. COJJ:ep:m:aHHe pa3JJ:eJIOB II TeM yqeOHOH JJ:HCQHIIJIIIHbl 

Pa3JJ:eJI 1. MaTeMaTHqeCKOrO 

(JI - 0 , il3 ,CP 9) 
TeMa 1. BHJIbI MaTeMaTHqeCKHX MOJIeneii: H MOJIenHpoBaHIDI. 

B MalliYIHOiCTJPot::H.HlH 

2. 06Illee 

-28) 

0 )lHHaMHqeCKOM KaqeCTBe. 

MaTeMaTHqeCKHX '''vA'''J~vn 

TeMa YpOBHH "..v.u.VJJ'ntJ'J>">u",u~.n.. 


TeMa 4. PaJpa60TKa MaTeMaTHqeCKOH MOJIenH Ha OCHOBe 


narpamKa H npHHllHIJa 


TeMa 5. PaJpa60TKa MaTeMaTHqeCKOH MOJIenH MaKpoypoBH5£ MeTOJIOM np5£MoH aHMOfHH. 


PalJJ:eJI MaTeMaTHqeCKHX MOJIeneil 

(JI - 0 , il3 ,CP 
TeMa 6. CTaTHqeCKUe u JIliHaMUqeCKUe XapaKTepHCTHKH KaqeCTBa TeXHOnOfHqeCKOfO 

o60pYJIOBaHH5£ 

7 




TeMa 7. AHaJIH3 CTaTHKH CHCTeMbI TeXHOrrOrHqeCKOrO o6opy.nOBaHIDI. 

TeMa 8. AHaJIH3 .nHHaMHKH CHCTeMbI TeXHOrrOrHqeCKOrO o6opy.nOBaHIDI. 

TeMa 9. AHaJIH3 .nHHaMHKH aBToKorre6aHHH: CHCTeMbI. 


Pa3,LleJI 4. Oco6eHHocTH Hccrre.nOBaHHjI o6rraCTeH: TeXHorrorHH MaIllHHocTPoeHIDI 

(CP - 32) 
TeMa 10. MO,LlerrHpOBaHHe MeXaHHqeCKHX npoueCCOB. 
TeMal1.Mo.nerrHpoBaHHe TenrrOBbIX npoueccoB. 
TeMa 12. Mo.neJIHpoBaHHe rH.npaBrrHqeCKHX npoueCCOB. 
TeMa 13 . Mo.nerrHpoBaHHe npoueCCOB pe3aHHjI. 
TeMa 14. Mo.nerrHpoBaHHe KaqeCTBa nOBepXHOCTHoro crrojl nocrre MeXaHJiqeCKOH: 

o6pa6oTKH. 

4.3. llepeqeHb TeM JIa60paTopHbIx pa60T 
ITPH H3yqeHHH .naHHOH: .nHCUHnrrHHbI rra6opaTopHble pa60TbI He npe.nyCMOTpeHbI. 

4.4. llepeqeHb TeM rrpaKTHqeCKHX 3aHSITHU 
Ta6rrHua 3 

TeMbI npaKTIlqeCKHX 3aH51THH: (H3 nYHKTa 4.2.2) 

N2 
n.n. 

HOMep TeMbI 
.nHCUHnrrHHbI 

HaHMeHOBaHHe TeMbI 
npaKTHqeCKOrO 3aHj{TIDI 

HaHMeHOBaHHe 
oueHo~oro 

cpe.ncTBa 

ITpe.ncTaBrreHHe 
oueHo~oro 

cpe.ncTBa 

1 3,4,5,10. PaJpa60TKa MaTeMaTHLIeCKOH: 
Mo.nerrH CHCTeMbI KOHBeepa 

Co6ece.noBaHHe. 
TBOpqeCKOe 
3a.naHHe. 

BonpocbI no 
TeMaM / paJ.nerraM 
.nHCUHnrrHHbI. 
TeMhl TBopLIeCKHX 
3a.D:aHHH:. 

2 3,4,5,12 PaJpa60TKa MaTeMaTHqeCKOH: 
Mo.nerrH rH.npocyrrnopTa [CIT-41 
Hero CTaTIlqeCKHH: aHaJIH3. 

Co6ece.nOBaHHe. 
TBOpqeCKOe 
3a.naHHe. 

BonpocbI no 
TeMaM / paJ.nerraM 
.nHCUHIIrrHHbI. 
TeMhl TBOpqeCKHX 
3a.naHHH:. 

3 6,8,9,13. TeOpeTHqeCKOe Hccrre.nOBaHHe 
.nHHaMHKH npHBo.na rrraBHoro 
.nBH)l(eHHjI Ha OCHOBe MeTo.na 
IIPjIMOH: aHaJIOrHH. 

Co6ece.noBaHHe. 
TBOpqeCKOe 
3a.naHHe. 

Bonpochl no 
TeMaM / paJ.nerraM 
.nHCUHnrrHHbI. 
T eMbI TBopLIeCKHX 
3a.naHHH:. 

4 5,6, 7,12 AHaJIH3 KaqeCTBa Oq}fCTKH 
KaHaJIOB KopnycHOH: .neTaJIH 

Co6ece.noBaHHe. BOIIPOCbI no 
TeMaM / paJ.nerraM 
.nHCUHnrrHHbI. 

4.5. llepeqeHb TeM ceMHHapCKHX 3aHHTIlU 

ITPH H3yqeHHH .naHHOH: .nHCUHnrrHHbI ceMHHapCKHe 3aHflIDI He npe.nYCMOTPeHbI. 
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4.6. Conep~aHHe caMOCTOHTeJIbHOH pa60Tbi acnHpaHTOB 

CaMOCTO~TerrbHaH pa60Ta acrrHpaHTOB 3aKTI]QqaeTC~ B TeOpeTHqeCKOM H3yqeHHH 

KOHKpeTHbIX BorrpOCOB H BbllorrHeHHH TBOpqeCKlIX 3a.ZJ:aHHH. 

TeMbI CaMOCTO~TerrbHbIX 3a.ZJ:aRHH: 

NQ HOMep HaHMeHOBaHHe TeMbI CaMOCTO~TerrbHOH: HaHMeHoBaHHe I1pe.ZJ:cTaBrreHHe 

rr.rr. TeMbI.D:MC-

UMnJIMHbI 
pa60TbI oueHo~oro 

~e)lcTBa 

oueHo~oro 

Cpe)lCTBa 

1 2 3 4 5 
1 1 KrraCCH(t)HKaUH~ MaTeMaTHqeCKlIX Co6ece.ZJ:oBaHHe BorrpocbI rro 

MO.ZJ:erreH. Tpe6oBaH~ K TeMaM / 

MaTeMaTHqeCKHM MO.ZJ:err~. p a3.ZJ:erraM 

Oco6eHHocTHMo.ZJ:eITHpOBaHH~ .ZJ:HCUHrrrrHHbI 

rrpoueccoB H o6opY)lOBaH~. OCHoBHbIe 

3TarrbI pa3pa60TKH MaTeMaTHqeCKHX 

MO)lerreH:. 

2 2 OCHoBHble rrOKa3aTerrH KaqeCTBa Co6eCe)lOBaHHe BorrpocbI rro 

TeXHOrrOrHqeCKOrO o60PY)lOBaR~. TeMaM / 
OCHoBHbIe 3rreMeHTbI .ZJ:HHaMHqeCKOH: pa3.ZJ:eJIaM 

CHCTeMbITeXHOJIOrHqeCKOrO .ZJ:HCUHIIITHHbI 

o6opY.ZJ:oBaH~, HX B3aHMo.ZJ:eHcTBHe. 

MO)lerrH pa6o'illx rrpoueccoB. 

3 3 3TarrbI C03.ZJ:aH~ HOBoro rrpO,llyKTa. Co6eCe)lOBaHHe BorrpocbI rro 

MHKpoypoBeHb,MaKpoypoBeHb, TeMaM / 
MeTaypoBeHbMO)leJIHpOBaHH~ Pa3.ZJ:eJIaM 

rrpoueccoB B TeXHOJIOrnqeCKOM )lHCUHIIJIHHbI 

o60PY)lOBaRHH. 

4 4 Pa3pa60TKa paCqeTHbIX cxeM, TBOpqeCKOe TeMbI 

COCTaBrreHHe CHCTeMbI ypaBHeHHH Ha 3a.ZJ:aHHe TBOpqeCKHX 

OCHOBe ypaBHeH~ flarpaR)Ka, rrp~OH: H 3a)laRHH 

06paTHbrH: MeTO.ZJ: COCTaBJIeHH~ 

ypaBHeHHH Ha OCHOBe rrpHHIuma 

,[('AnaM6epa. 

5 5 Iloc1'poeHHe MexaHWIeCKOH: uerrH, TBOpqeCKOe TeMbI 

3JIeMeHTbI MeXaHHqeCKOH uerrH. 3a)laHHe TBOpqeCKHX 

Iloc1'poeHHe 3KBHBaJIeHTHOH: cxeMbI, 3a)laRHH: 

3JIeMeHTbI 3KBHBaJIeHTHOH cxeMbI 

KOMrroHeHTHble ypaBHeH~ 3JIeMeHTOB 

3KBHBaJIeHTHOH: cxeMbI H HX aRaJIOrH B 

Pa3HOPO,r:rHbIX rrO.ZJ:CHCTeMax. 

CocTaBrreHHe TOrrOJIOrHqeCKlIX 

ypaBHeHHH: rro 3KBHBaJIeHTHOH: cxeMe C 

rrOMOIUblO 3aKOHOB OMa, MeTO)lOM 

Y3JIOBbIX rrOTeHUHaJIOB H MeTO.ZJ:OM 

KOHTYPHbIX TOKOB. Iloc1'poeHHe rpa¢a 

CHCTeMbI, 3rreMeHTbI rpa¢a, rroc1'poeHHe 

TOrrOJIOrHqeCKHX ypaBHeHHH Ha OCHOBe 

HH¢opMaUHH MaTpHUbI KOHTYPOB H 

CeqeHHH (M) H MaTpHUbI HHUH.ZJ:eHUHH 

(A). 
6 6 Co6cTBeHHble qaCTOTbI CHCTeMbI, TBOpqeCKOe TeMbI 
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1 2 3 4 5 
¢OPMhI K0J1e6amfH CHCTeMhI, 5IBJ1eHHe 3a.llaHHe TBOpqeCKHX 

pe30HaHca, .llHHaMHqeCKCUI 3a.n:aHHH 

nO.llaTJ1HBOCTh CHCTeMhI, qaCTOTHhle 

xapaKTepHcTHKH, rpa¢HK nepexo.llHoro 

npouecca B CHCTeMe, KpHTepHH 

YCTOHlflIBOCTH. 

7 7 ITOJ1yqeHHe ypaBHeHHH CTaTHKH, 

TO'IHhle MeTO.llhI peIIIeHH51 CHCTeM 

J1HHeHHhIX anre6paHqeCKHX 

TBOpqeCKOe 

3a.n:aHHe 

TeMhI 

TBOpqeCKHX 

3a.n:aHHH 

ypaBHeHHH (MeTO.ll faycca Hero 

Pa3HOBH.llHOCTH, MeTO.ll KpaMepa), 

npH6J1H)KeHHhle MeTO.llhI peIIIeHH5l 

HeJ1HHeHHhIXanre6pan:qeCKHX 

ypaBHeHHH (MeTO.ll HTepaUHH, 

8 8 
MeTO.ll HhIOToHa). 

PellleHHe O.llHOPO.llHOH H HeO.llHOpO.llHOH 

CHCTeM o6hIKHoBeHHhIX 

TBOpqeCKOe 

3a.llaHHe 

TeMhI 

TBOpqeCKHX 

.llH¢¢epeHUHanhHhIX ypaBHeHHH. 3a.llaHHH 

TO'IHhle, npH6J1H)KeHHhle MeTO.llhI 

pellleHHH, o6hIKHoBeHHhIX 

.llH¢¢epeHUHanhHhIX ypaBHeHHH. 

KOMnhIOTepHhle cpe.llcTBa peanH3aUHH 

MeTO.llOB peIIIeHH51. OnepaTopHhIH 

cnoco6. MO.llanhHhIH aHanH3. 

lffiCJ1eHHhle MeTO.llhI pemeHH5l CHCTeMhI 

.llH¢¢epeHUHanhHhIX ypaBHeHHH 

(MeTO.llhI 3HJ1epa, MeTO.ll PYHre-Kyrra, 

5lBHhle H He51BHhle MeTO.llhI qHCJ1eHHOrO 

peIIIeHH5l CHCTeMhI .llH¢¢epeHUHanhHhIX 

ypaBHeHHH). 1{acToTHhIH aHanH3 

.llHHaMHKH (qaCTOTHhle MeTO.llhI 

HCCJ1e.llOBaHH51 YCTOHlflIBOCTH faycca, 

9 9 
MHXaHJ10Ba, fypBlIua, HaHKBHcTa). 

ITpe06pa30BaHHe nanJ1aca, nepeBO.ll TBOpqeCKOe TeMhI 

CHCTeMhI 06hIKHoBeHHhIX 3a.llaHHe TBOpqeCKHX 

.llH¢¢epeHUHanhHhIX ypaBHeHHH B 3a.llaHHH 

06J1aCTh H306pa)KeHHH, pellleHHe 3a.llalflI 

B H306pa)KeHH5lX, nepeBO.ll pellleHH51 B 

06J1aCTh opHrHHanoB MeTO.llOM 

pa3J10)KeHH51, co6cTBeHHhle qaCTOThI 

CHCTeMhI, nOJ1yqeHHe ypaBHeHH5l 

nepeXO.llHOrO npouecca, 

npe06pa30BaHHe <pyphe, HCCJ1e.llOBaHHe 

10 10 
BhIHY)K.zleHHhIX KOJ1e6aHHH. 

MO.lleJ1HpOBaHHe MexaHn:qeCKHX Co6eCe.llOBaHlIe BonpochI no 

npoueccoB. TeMaM / 

p a3.lleJ1aM 

.llH CUHnJ1HHhI 

11 11 MO.lleJ1HpOBaHHe TenJ10BhIX npoueccoB. Co6eCe.llOBaHHe BonpochI no 

TeMaM / 

p a3.lleJ1aM 
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1 

12 

13 

12 

13 

2 3 

~O~eJIHpOBaHHefH~paBJIHqeCKHX 

rrpoueccoB. 

~O~eJIHpOBaHHe rrpoueccoB pe3aHH5I. 

4 

Co6ece~oBaHHe 

Co6eCe~OBaHHe 

14 14 ~O~eJIHpOBaHHe KaqeCTBa 

rroBepxHocTHOfO CJI05I rrOCJIe 

MeXaHHqeCKOH o6pa6oTKH. 

Co6ece~oBaHHe 

5 

LUiCUHrrJIHHhI 

BorrpochI rro 

TeMaM / 

pa3~eJIaM 

~HCUHrrJIHHhI 

BorrpochI rro 

TeMaM / 

pa3~eJIaM 

~HCUHrrJIHHhI 

BorrpochI rro 

TeMaM / 

pa3~eJIaM 

~HCUHrrJIHHhI 

5. MeTo)].HqeCKHe YKaJaHHH )].JIH acnHpaHToB no H3YQeHHIO )].HCD;HnJIHHbI 

ITpH H3yqeHHH ~HCUHrrJIHHhI «~aTeMaTHqeCKOe MO~eJIHpOBaHHe rrpoueccOB B 

MamHHocTpOeHHH» acrrHpaHTaM ueJIeC006pa3HO BhIIIOJ1H5ITh CJIenyrolilHe peKoMeH~auHH: 

1. 	 l'i3yqeHHe yqe6HoH ~HCUHrrJIHHhI ~OJI)l(HO BeCTHCh CHCTeMaTHqeCKH; 

2. 	 ITocJIe H3yqeHH5I KaKOfO-JIH6o pa3~eJIa rro yqe6HHKY HJIH KOHcrreKTHhIM MaTepHaJIaM 

peKoMeH~eTC5I rro rraM5ITH BocrrpoH3BecTH OCHOBHhle TepMHHhI, orrpe~eJIeHH5I, rrOH5ITH5I 

pa3~eJIa; 

3. 	 BC5I TeMaTHKa BorrpocoB, H3yqaeMhIX CaMOCT05ITeJIhHO, 3MaeTC5I rrperro~aBaTeJIeM. 11M 
)l{e ~aIOTC5l HCTO"<IHHKH (B rrepByro Oqepe~h BHOBh H3~aHHhle B rrepHo.z:mqeCKOH HayqHOH 

JIHTepaType) ~ 60JIee ~eTaJIhHOfO rrOHHMaHH5I BorrpocoB, o3ByqeHHhIX Ha JIeKUHH; 

4. 	 K BhIIIOJIHeHlilO rrpaKTWIecKHx 3a~aHHH rrpHcryrraTh rrOCJIe caMOCT05ITeJIhHOH pa60ThI 

rro H3yqeHHIO TeopeTWIecKHX BorrpocoB. 

6. 06pa30BaTeJIbHble TeXHOJIorHH, HCnOJIb3yeMbIe 

)].JIH c}lopMHpoBaHHH KOMneTeHIJ.HH 

,[(M ycrremHoro OCBOeHHJI .z:mCUHrrJIHHhI rrplli\1eHaIOTCJI pa3JIH~hle 06pa30BaTeJIhHhle 

TeXHOJIOfHH, KOTophle o6eCrreqHBaIOT ~OCTH)l{eHHe rrJIaHHpyeMhIX pe3YJIhTaTOB o6yqeHH5I 

COrJIaCHO OCHOBHOH rrpocpeccHOHaJIhHOH 06pa30BaTeJIhHOH rrporpaMMhI. 

ITpoBe~eHHe rrpaKTWIecKHx 3aHJITHH OCHOBhIBaerC5I Ha HHTepaKTHBHoM MeTo~e o6yqeHH5I, 

rrpH KOTOPOM acrrHpaHThI B3aHMO~eHCTByroT He TOJIhKO C rrperro~aBaTeJIeM, HO H ~pyr C ~pyrOM. 

ITpH 3TOM ~OMHHHpyeT aKTHBHOCTh acrrHpaHTOB B rrpouecce o6yqeHH5I. ~eCTO rrperro~aBaTeM B 

HHTepaKTHBHhIX 3aH5ITHJIX CBO.z:mTCJI K HarrpaBJIeHHIO ~e5ITeJIhHOCTH acrrHpaHTOB Ha ~OCTH)l{eHHe 

ueJIeH 3aH5ITH5I. 

7. <l>OH)]. OIJ.eHOQHblX cpeLIcTB 

<l>OH~ OueHO"<IHhIX cpe~cTB ~M rrpOBe~eHH5I rrpOMe)l{YTO"<IHOH aTTeCTaUHH H TeKymero 

KOHTpOM rro .z:mCUHIIJIHHe «~aTeMaTHqeCKOe MO~eJIHpOBaHHe rrpoueccoB B MamHHocTpOeHHH» 

rrpe~CTaBJIeH B BH~e rrpHJIO)l{eHH5I K pa60qeH rrpOrpaMMe ~HCUHrrJIHHhI. 
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8. llCPCqCHL YQC6HO-MCTO,llHQCCKOrO H HHf}l0pMau,HoHHoro 06CCnCQCHHR ,llJIR 

caMOCTORTCJILHOH ooVQal()mIHl(CB no ,llHcu,HnJIHHC 

8.1. KapTa 06CCnCQCHHOCTH ,llHCU,HIlJIHHLI JIHTcparypoH 

El.;J:B.Ol.3 «MaTeManlqeCKOe 
MOl(eJIHpOBaHHe npoueccoB B 

MaIIIHHOCTpOeHHH» 

(UlUJeKC U nOJll"we HG36aJ-/.ue 
OUC1jUfLllUHbl) 

OX 

aCnHpaHTa 

qaCTI, UHKJIa [j
T>"'~Yr'V"T'T>TTn~ qaCTh UHKJIa x no 

MaUHIHOCTpoeHHe / 

15.06.011 OOopYJlOBaHHe H aBTOMaTH3aUHH MaWHHOCTpmUeJIbHblX 

npOH3BOJlCTB
05.02.08 

HaUl14.eH06aHUfl / 
Hanpa6fteHHOcmu npOZpW14.Mbl) 

32017 
(zoo ym6ep:JICOeHUfl 
Y'-le6Hozo nJlaHa) 

(fJaKYllbmem MT 

KarjJeopa lvfCH 

mell. 8(902)63077707 oleg-x@pstu.ru 
(KoHmaKmHWl uHrjJopMa1jUfl) 

lerleqreHJ. OCHOBHOH H ,llOIlOJIHHTeJILHOH 

IiH6J1HOrpaf}lHQeCKOC OIlHcaHHC 

(at?m,OD. 3aZlIa6ue, 6UO U3oaHufl, Mecmo, 
U3,()al-/11.R KOllU'-IeCm60 L",'UtA'''U''£< 

2 

1 OCHoBHaB JIlnepaTYPa 

MOl(emrpOBaHHe : yqe6Hoe HVvvvnv 

MocKBa : AKaJ{eMH5I, 2013 

KOJ1HQeCTBO 

3K3CMnJ1BpOB B 

6H6JIHOTeKe+Ka<peJ{pe; 

MCCTOHaXO»\.UCHHe 

3JICKTPOHHLlX 

H3,llaHH:H 

3 

3 
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1 2 3 

ITpHKJIa,llHa5I TeOpm{ KOJIe6aHHH : yqe6Hoe noco6He / B. JiI. 

2 
KhN.KHH ; ITepMcKHH H~HOHaJIhHhIH HCCJIe,llOBaTeJIhCKHH 

nOJIHTeXHHqeCKHH )'IIHBepcHTeT ITepMh : Jil3,ll-BO I1HJiII1y. 2014 
15+3£ 

.-202 c. 

3 
rOJIy6eBa H. B. MaTeMaTHqeCKOe MO,lleJIHpOBaHHe CHCTeM H 

npO[{eCCOB : yqe6Hoe nOC06He,llllil BY30B / H. B. rOJIy6eBa. - 2 
CaHKT-ITeTep6ypf[H ,llp.]: flaHh, 2013.- 191 c. 

4 
qHKYPOB H. r. MO,lleJIHpOBaHHe CHCTeM H npO[{eCCOB : yqe6Hoe 

nOC06He,llllil BY30B / H. r. qHKYPOB. - MocKBa: PJilOP, JiIH<1>PA­ 1 
M, 2013.- 398 c. 

MO,lleJIHpOBaHHe H npofHo3HpoBaHHe pa3BHTH5l: TeXHHqeCKHX 

5 
CHCTeM MaIImHocTpoeHH~ / B.IT. EaxapeB, A.IT. ,[(y6HHHH, A.r. 

CXHpTJIa,ll3e. - CTaphIH OCKOJI: THT, 2015. - (ITpoeKTHpoBaHHe H 5 
KOHCTpYHpOBaHHe B MalliHHocTpoeHHH : yqe6Hoe noco6He ,llllil 

BY30B : B 2 q.; q. 2)..­ 203 c. 

2 J(onOJIHHTeJIhHaH JIHTeparypa 

2.1 Yqe6Hhle H HaYQHhle H3,[(aHHH 

1 
BBe,lleHHe B MaTeMaTHqeCKOe MO,lleJIHpOBaHHe : yqe6Hoe noco6He 

,llllil BY30B / B.H. AlliHXMHH [ H ,llp.]; ITO,ll pe,ll. IT.B. TpycoBa. - M : 52 
flOfOC, 2005 .- 439 c. 

3apy6HH B. C. MaTeMaTHqeCKOe MO,lleJIHpOBaHHe B TeXHHKe : 

2 yqe6HHK.llllil BTY30B / B. C. 3apy6HH. - MocKBa: Jil3,ll-BO MrTY 

HM. H. 3. EaYMaHa, 2010. 

2 

3 

MaTeMaTHqeCKOe MO,lleJIHpOBaHHe npO[{eCCOB B MalliHHocTpoeHHH 

: yqe6Hoe noco6He / A. IO. KPIOKOB, E. <1>. IToTanoB ; ITepMcKHH 

focY,llapCTBeHHhIH TeXHHqeCKHH )'IIHBepcHTeT .- ITepMh : Jil3,ll-BO 
51+3£ 

ITrTY, 2007 . 321 c. 

HHKHTHH C.IT. MO,lleJIHpOBaHHe TeXHOJIOfHqeCKOfO 

4 o6opy,llOBaH~. Yqe6Hoe. noco6He, ITepM. fOC. TeXH. )'II-T. - 88+3£ 
ITepMh. 2001. - 139c. 

5 Pa3pa60TKa MaTeMaTHqeCKOH MO,lleJIH fH,llpOMeXaHHqeCKOH 

CHCTeMhI MeTO,llOM np~oH aHaJIOfHH / COCT. C.IT. HHKHTHH, A.JiI. 

flyphe; MeTO,llHqeCKHe yKa3aHH~ K paCqeTHOH pa6oTe. - ITepMcKHH 
28 Ha J<.apeope 

focY,llapCTBeHHhIH TeXHHqeCKHH )'IIHBepcHTeT. ITepMh, 2005.33 c. 

6 AHaJIH3 MaTeMaTHqeCKOH MO,lleJIH fH,llpOMeXaHHqeCKOH CHCTeMhI 

onepaTOpHhIM cnoco6oM: MeTo,ll, YKa3aHM~ K paCqeTHOH pa60Te / 

HHKHTHH C.IT., flyphe A.JiI. MeTO,llHqeCKHe YKa3aHH5l: K paCqeTHOH 
32 Ha J<.apeope 

J)a6oTe. - ITepM. fOC. TeXH. )'II-T. ITepMh, 2005. - 23 c. 

7 TeOpeTHqeCKOe HCCJIe,llOBaHHe ,llHHaMHKH npHBO,lla fJIaBHOfO 

,llBH)KeHH~ Ha OCHOBe MeTO,lla KOHe~hIX 3JIeMeHTOB H MO,llaJIhHOfO 

aHaJIH3a / HHKHTHH C.IT. MeTO.llHqeCKHe YKa3aH~ K paCqeTHOH 
42 Ha J<.apeope 

pa6oTe. - ITepM. fOC. TeXH. )'H-T. ITepMb, 2005.134 c. 

8 MaTeMaTHqeCKOe MO,lleJIHpOBaHHe fH,llpOMeXaHHqeCKOH CHCTeMhI, 

/COCT. C.IT. HHKHTHH. MeTO,llHqeCKHe YKa3aHH~ K paCqeTHOH 41 Ha J<.apeope 
pa6oTe. - ITepM. fOC. TeXH. )'II-T. ITepMh, 2005. 20 c. 

9 TeOpeTHqeCKOe HCCJIe,llOBaHHe .llHHaMHKH npHBO.lla fJIaBHOfO 

,llBH)KeH~ Ha OCHOBe MeTO,lla np~oH aHaJIOfHH / HHKHTHH C.IT.; 

MeTO,llHqeCKHe yKa3aHH~ K JIa60paTOpHoH pa6oTe. - ITepM. fOC. 
38 Ha J<.apeope 

TeXH. )'II-T. ITepMh, 2008. - 27 c. 
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1 
10 

2 3 

JiG KapeOpe 

11 IJ(.UVHn.DL «TIAH»: 

''''''''''-''L''' YK,a38tHll[}l no HCnOJIL30Bamno nporpaMMLI aHaJIH3a 

,n;HHaMHKH CHCTeM Ha OCHOBe MeTo,n;a np5IMOH aHaJIOrHH I 
. MeTonHlleCKHe K JIa60paTopHOH pa60Te. -

I1epMb, 2008. - 29 c. 

22 Ha Kapeope 

1 aTeMa1'Hqt~CK()e MOlle:JIHIPOB:aHl1e : IKYPHaJI I Poc:cHirCK,:i5I 
U/"I"U,",","{l'T' MaTeMaTHqeCKOrO !yJ,V,,-\"';J'U!-"JDU"'LL<t. 

2 

3 

4 

1 

: HayqHO-TeXHHqeCKHH H 

I Man:rn:HocTpoeHHe; 

MamHHOC OeH:IDI. - MocKBa: 

TIHHTIY. MamHHOcTpOeHHe, MaTepHaJIOBeneHHe : 

I I1epMcKHH UUju,n'JH~w ....uUUJ,n u·....."J;'''',u;VD<U'''.''''''......''nn 

nO.lIH1reXHHqe(~KI1LH )'HHBepCHTeT; I1011 

I1epML: I1HHTIY, 

CTHH : MocKBa : 

1930 - . - B C 2007 r. eM. 

: CTI1H. C 1930 r. 
C 1930 no 1988 rr. CM. non 3am.: H HHCTPYMeHT 

fun. C 1989 no 1993, .N'2 6 CM. no,n; 3arJI. : CH. H 

HHCTpYMeHT. 

MaTHBHO-TeXHHQeCKHe H3,n;aHHH 

P 57188-2016 l{ucflemlOe MooeflupoeaHue pU3UtteCKUX 
npo71eccoe. 

ucnoflb3YJOmC5l 

14 




llepeqeHh peCypCOB HH<!l0pMaD,HoHHo-TeJIeKoMMYHHKaD,HoHHoH ceTH 

He06xo}lHMhIX }lJIH OCBoeHHH }lHCD,HnJIHHhI 

8.3.1. JIHD,eH3HOHHhIe pecypchIl 

1. 3fleKmporl1-la5l 6u6fluomeKa 	 Hal1UOHaJlbH020 uccfleooeameflbcK020 

nOflUmeXHU4-eCK020 YHueepcumema [3fleKmpoHHblii pecypc] . [noflHomeKCmOea5l oaHHbLX 

'3fleKmpOH. 00](" U3oaH. 6 llHlfllY] I llepJ14. Hal1. UCCfleo. nOflumeXH. YH-m, 6-Ka. -

llepJ14b, - PeJICUM oocmyna: c60600HbZii. c '3KpaHa. 

8.3.1.1. HH<!l0pMaD,HOHHhIe CnpaBOqHhIe CHCTeMhI 

1. 	 lfHpopJ14al1UOHHa5l cucmeJ14a Tex3Kcnepm: lfHmpaHem [3fleKmpoHHbzU pecypc] 
[noflliOmeKCm06a5l oaHHbLX npa60eou : 3aKoHooam. U HopJ14amu6. 00](" 
KOJ14J14eHm., :JICYpH. U op.] I KooeKc. - Bepcu5l 6.3.2.22, Ceme6a5l, 50 pa604-ux J14ecm. 
CaHKm-llemep6yp2, 2009-2013. - oocmyna: KOJ14nblOmep. cemb HaY4-. 
llepJ14. Hal1. uccfleo. nO/lumeXH. yH-ma. C '3KpaHa. 

JIHD,eH1HOHHoro DporpaMMHoro 06eCDeqeHHH 

He HCIIOJlh3YeTC.H 

9. 	ODHcaHHe MaTepHaJIhHo-TexHHqecKoH 6aJhI, He06xo}lHMoH }lJIH ocym:ecTBJIeHHH 

06pa30BaTeJIhHOrO DpOD,eCCa DO }lHCD,HDJIHHe 

CDeD,HaJIH3HpOBaHHhIe JIa60paTopHH H KJIaCChI 

8.4. ",• .,.."TU,U1L 

7 

N!! 
D.D. Ha3BaHHe 

llOMem:eHHH 

llpHHa}lJIea\:HOCTh 

(Kacbe}l1)a) 

HOMep 

aY}lHTOpHH 

llJIOm:a}lh, 
M2 

KOJIHqeCTBO 

DOCa}lOqHhIX 

MeCT 

1 2 3 4 5 6 

1 KOMIIhlOTepHhrH KJlacc MT<D 
108 

rJl.K. 
13 

OCHoBHoeyqe6HOe060pY}lOBaHHe 

HaHMeHOBaHHe H MapKa 

060pY}lOBaHHH (CTeH}la,N!! 
MaKeTa, nJIaKaTa,

D.D. 
JIa60paTopHoe 

060 

rJl.K. 

KOJI-BO <I>opMa npH06peTeHHH / BJIa}leHHH 

(c06cTBeHHocTh,onepaTHBHoe 
HOMep 

ell. 
ynpaBJIeHHe, apeH}l8 H 

3 4 5 

13 co6CTBeHHOCTh 
108 K.A 

1 
C06CTBeHHhle HJIH rrpe.llocTaBIDIeMble llHl1TIY no .llOroBopy 

15 
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x!! 
ll.ll. 

1 

1 

2 

3 

CO)lepa\:3HHe H3MeHeHHH 

2 

,il;3T3, 

HOMep llPOTOKOJl3 

33Ce)l3HHH 

K3~e)lPbI. 
llO)lllHCb 

33Be)lyIOtnerO 

K34ie)lpOH 

3 

I 

4 I 

I 

16 




MHHHCTepCTBO 06pa30BaHIUI 11 HaYKH 

<!>eneparrbHOe rocynapCTBeHHOe 6K>n)l(eTHOe 001pa::~OBaT(~JIb 

BbICmerO 06pa30BaHMJI 

«llepMcKIIii H3U:HOHaJlbHbIH HCCJIenOB3Te.JIbCKHH nOJIHTeXHHQeCKHH 

YHHBepCHTen) (IIHHIIY) 

,llJUI "pOBe,lleHHH npOMeJl\yrOl.lHOH no )lHCIlHnJlHHe 

«MSTeMSTHQeCKOe MO}leJIHpOBSHHe npou:eCCOB B MsmHHOCTpOeHHH» 

nO)lrOTOBKO 15.06.01 

HSnpaBJleHHOCTb (npocpOJlh) nporp3MMhi 

acnopaHl)'pbl 

HaY"'IHaH CneUHaJIhHOCTh 05.02.08 MaUHmOCYpoeHHJI 

YlHoBaUHOHHbfC TCXHonOfHH MalIIHHOCYpOCHmr 

(YlTM) 

MexaHHKa KOMn03HUHOHHhlX MarepHaJlOB H 

KOHCYp)'KIlHH (MKMK) 

MeTaJIJ10pe:JK)'IUHC CTaHKH H HHCYpYMCHTbT (MCYI) 

Kypc: 2,3 

TpY)lOeMKOCTh: 

Kpe)lHTOB no pa60QeMY YQe6HOM)' nnaHY: 3 
qacoB no pa6oQeM)' yqe6HOM)' nnafi)': 

BOLlhl KOHTPOJIH C YKa38HHeM ceMecTpa: 

3 

ilepMh 2017 r. 
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HTM 

(J)OH,U OueHO"lHblX 

06Y"laIOIlUiXCH no 

npoMcmyrO"lHOM 2TIeCT2UHH 

,UnCUHnJIHHe rrpoueCCOB B 

Ha OCHOBaHHH CJIe.uYlOIIlHx HopMaTHBHbIX 

• rocy.uapCTBeHHbIH BbrClllero 06p330BamLSl, 

YTBep)I<.ueHHbIH npHK330M MHHHCTepCTBa H HaYKH POCCHHCKOH N2 
1 OT «30» HlOJIH 14r. no no.urOTOBKH 15.06.01 -MalllHHocTpoeHHe; 

nT'-'!"-"'''' COBeTOM 

CBJI3H C YTBep)I()leHHeM npHK33a MUH06pHayKH POCCHH OT 

YTBep)J(.uemm HOMeHKJIaTypbI HaY"iHbIX CneUHaJIbHOCTeH, rro TH....rA.'" no. 

CTerreHH» (peom::t/uJl om 14 2ooa); 

H rracnopT HayqHOH CrreUHaJIbHOCTH 

<pOC 
OT 

3as.Ka!lJe,upoH 

<pOC 
ilpoToKon OT 

3as. KacpeJlpOH 

11 YTBep)l(JleH Ha 3aCeJlaHl1l1 KaqleJlphl 

1 7. r. N!! _-,--_. 
K 

N'llMIIJlHlIl·LO.) 

MaKapOB B.<P._ 
nporpaMll'lh! (¢aMIUlHll H.O,) 

CornacosaHO: 

KOMHCCI1H 

no no,urOTOBKe HaY<IHhiX KaJlpOB 

COBeTa no HaYKe H HHHOBaUH5IM B.il. 

Ha4aJIhHHK Yl1KBK n.A. CSHCTKona 



TIepeqeHh 4>OpMHpyeMhlx qaCTeH KOMneTeHQHH, :nanhl HX 4>OpMHpOBaHHH H 

KOHTpoJlHpyeMhle pe3YJlhTaThi o6yQeHHH 

1.1 TIepeQeHh KOMneTeHQHH C YKa3aHHeM :nanOB HX 4>opMHpoBaHHH B npouecce 

OCBoeHHH o6pa30BaTeJlhHOH nporpaMMhl 

ComaCHO OCHOBHOH: rrpO<peCCHOHMhHOH: 06palOBaTeJIbHOH: rrporpaMMe acrrHpaHTYphI 

yqe6HM ,llHCll;lIIlJlliHa E1.B..lJ:B.1A «MaTeMaTHqeCKOe MO,llenHpOBaHHe IIpoueCCOB B 

MaIIIHHOCTpOeHHH» yqacTByeT B <pOpMHpOBaHHH cne.ll)'IOIUHX ,llHCUHIIJlliHapHhIX qaCTeH: 

KOMIIeTeHUHH:: 

TIK-1 - CIIoco6HOCTh K COBepIIIeHCTBOBaHHIO cymecTBYIOIl(HX H C03,llaHHIO HOBhIX MaUUiH H 

MexaHH3MOB BhICOKOH: rrpOH3BO,llHTenhHOCTH, ,llOnrOBe~OCTH H Ha,lle)J(HOCTH, TeXHonorH~OCTH, 

HH3KOH: MaTepHMoeMKOCTH H ce6eCTOHMOCTH, 06na,llaIOIl(HX KOHKypeHTOCIIOCo6HOCThIO Ha 

MHPOBOM phIHKe; 

TIK-2 - CIIoco6HOCTh palpa6aThIBaTh <pH3HQeCKHe H MaTeMaTHqeCKHe MO,llenH HCCne,llyeMhIX 

MaIIIHH, IIPHBO,llOB, CHCTeM, npoueCCOB, 5ffineHHH: H 06beKTOB, palpa6aThIBaTh MeTO,llHKH H 

opraHH30BhIBaTh npOBe,lleHHe 3KcnepHMeHTOB C aHMH30M HX pe3ynhTaToB; 

TIK-3 - Bna,lleHHe MeTO,llOnOrHeH: H3yqeHIDI 06beKTOB MaIIIHHOCTpOeHIDI H npoueCCOB, 

BnH5IIOIl(HX Ha TeXHHqeCKOe COCT05lHHe 3THX 06beKTOB; palpa60TKH TeopHH, MeTO,llOB paCQeTOB 

H npoeKTHpOBaHIDI MaIIIHH, CHCTeM npIIBO,llOB, Y3nOB H ,lleTMeH: MaUUiH He3aBHCHMO OT HX 

OTpaCneBOH: npHHa,llne)J(HOCTH H HalHaqeHIDI. 

1.2 3Tanhl 4>opMHpoBaHHH KOMneTeHQHH 

OCBoeHHe yqe6Horo MaTepHMa ,llHCUHITnHHhI 3annaHlfpoBaHo B TeqeHHe o,n:Horo 

ceMecTpa. B ceMecTpe - npaKTHqeCKHe 3aH5ITH5I, a TaJOKe CaMOCT05lTenhHM pa60Ta aCrrHpaHToB. 

B paMKaX OCBoeHIDI yqe6Horo MaTepHMa ,llHCUHIIJruHhI <pOPMHPYIOTC5I KOMIIOHeHThI 

,llHCUHrrnHHapHhIX KOMrreTeHUHH: 31-1amb, YMemb, 6JlaOemb, YKalaHHhle B ,llHCUHnnHHapHhIX 

KapTax KOMrreTeHUHH: B Prr,r::(, KOTOPhIe BhICTyrraIOT B KaqeCTBe KOHTpOJllipyeMhIX pe3YJIbTaTOB 

o6yqeHH5I II 51Bfl5IIOTC5I IIOKalaTelliIMH ,llOCTH)KeHH5I 3a,llaHHOrO YPOBIDI OCBoeHIDI KOMrreTeHUHH: 

(Ta6n. 1). 
Ta6nHual 

I1epeQeHh KOHTpOJllipyeMhIX pe3ynhTaToB o6yqeHH5I no ,llHCUHnJlliHe 

(rrOKalaTenH ,llOCTH)KeHIDI 3a,llaHHOro YPOBIDI OCBOeHH5I KOMneTeHUHH:) 

Bu,ll KOHTPOJISI 
KOHTpOJIUpyeMhle peJYJIhTaThi ofiyqeHUSI no ,llUCUUnJIUHe (noKaJaTeJIU 4 ceMecTp 

,llOCTUlKeHUSI Ja,llaHHOrO ypOBHSI OCBoeHUSI KOMneTeHUU") 
3aqer 

YCBoeHHhle JHaHHSI 

TeKYlIlU" 

3.1 OCHOBHble BU.lI.h1 MO,llemlpOBaHIDr MaIIlUH U MexaHU3MOB, ID< B03MO))(HOCTU, TBC 
rrpeIDvlYIIlecTBa U He,n:OCTaTKU 

3.20 OCHOBHble MeTO.lI.hI pa3pa60TKH MaTeMaTlf'IeCKOH: MO,llenU 06beKTa (MeTO,ll TBC 
npHMOH: aHaJ10nll'l, MeTO,ll KOHe'lHbIX 3neMeHToB); 

3.30 MeTO.lI.h1 aHaJ1H3a CTaTHKU U ,llHHaMUKU 06beKTa flO MaTeMaTlf'IeCKIDvI C TB 
MO,lleflHM 

OCBoeHHhle YMeHUSI 

Y.] oBhI6HpaTh MeTO.lI.h1 pa3pa60TKu MaTeMaTlf'IeCKOH MO,llenU MaIIIUHbI TI3OT3 
(MexaHH3Ma) U ee anaJ1U3a, fl03BOJUlJOIIIue peIIlHTh 3a,lla'lY flOBhlilleHIDi 

rrpOH3Bo,n:HTenhHocTH, ,llOnfOBe'lHOCTH H Ha,n:e))(HOCTH, TeXHOnOflf'IHOCTH H HH3KOii 

MaTepHaJ10eMKOCTH 

Y.2 flo.n:yqaTh MaTeMaTlf'IecKYJO MO,llenh TeXHOnOfH'leCKOfO 060pY,llOBaHIDr H TI3OT3 
rrpoueccoB MeTO,llOM KOHe'lHbIX 3neMeHTOB H MeTo,n:OM npHMOii aHaJ10nrn 

Y.2 npOBO,n:HTh aHaJ1H3 ,n:HHaMH'leCKOfO Ka'leCTBa TeXHonOfWleCKOfO 060Py,n:oBaHIDr OT3 IT3 
H rrpoueccoB flO MaTeMaTlf'IeCKOM Mo,n:enH Ha 3BM 

npHofipeTeHHhle BJIa,lleHUSI 

B.l orrpHeMaMH 4JopMaJ1H3aUHH CBOHCTB H3Y'laeMOfO 06beKTa .llJ1H flo.n:yqeHIDr TI3OT3 
HOBOM HH4JopMaUHH 0 HeM B pe3ynhTaTe BhI'lHCnHTenhHOfO 3KCflepIDvleHTa C 

flOMOIIIhlO 3BM 
B.2 DHaBhIKaMH aHaJ1H3a CTaTHKH H ,llHHaMHKH TeXHOnOfH'leCKOrO 060py,n:OBaHIDi H OT3 IT3 
rrpOUeCCOB flO MaTeMaTlf'IeCKOM MO,lleJ1H Ha 3BM 

http:MeTO.lI.h1
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C - co6eceooeQ1-lUe no meMe; TB - meopemUl{eCKUU eonpoc; OT3 - oml{em no 
meOpl{eCKoMY 3aoaHUlO; JI3 - npaKmUl{eCKoe 3aoaHue C Yl{emOM meMbl HaYl{HO-

UCCJleoOeameJlbCKOU Oe51meJlbHOcmu. 
Co6eceooeQ1-lUe - cpeocmeo KOHmpOJl51, opzaHU30eaHlwe KaK cneLJUaJlbHaJl 6eceoa 

npenooaeameJl51 C acnupaHmOM Ha meMbl, Ce513aHHble C U3Yl{aeMOU OUCLJUnflUHOU, U 

paCCl{UmaHHOe Ha ebl51CHeHUe 06beMa 3HQ1-lUU 06Yl{aIOUjeZOC51 no onpeOeJleHHOMY pruoeJlY, 

meMe, np06JleMe U m. n. 
Teopl{ecKoe 3aoaHue l{aCmUl{HO pe2JlaMeHmUpOeaHHoe 3aoaHue, UMelOUjee 

HecmaHoapmHoe peUleHue U n03eOJl51IOUjee OUa2HOCmUpoeamb YMeHU51, uHmezpupoeamb 3HaHU51 
pruJlUl{HblX o6Jlacmeu, apzYMeHmupoeamb co6cmeeHHY1O mOl{KY 3peHU51. 

:V!TorOBOH: OueHKOH: OCBoeHlUI LUICUlUIJlliHapHhIX qaCTeH: KOMlIeTeHUMH: (pe3YJIhTaTOB 

o6yqeHIDI lIO ):(MCUMlIJIMHe) 5IBJUIeTC5I lIpOMe)!(YTO~M aTTeCTaUM5I B BM):(e 3aqeTa (3 CeMeCTP) 

lIPOBO):(HMhrn C yqeToM pe3YJIhTaTOB TeKymero KOHTPOJUI. 

2. 	 OnHcaHHe nOKa3aTeJIeu: H KpHTepHeB oueHHBaHHH KOMneTeHUHU: Ha 

pa3JIH"lfHhIX 3Tanax HX cl>opMHpoBaHHH, onHcaHHe mKaJI oueHHBaHHH. 

B lIpouecce <pOPMMPOBaHM5I 3MBJIeHHhIX KOMlIeTeHUMH: MClIOJIh3)'lOTC5I pa3JIM~hle 

<pOPMhI oueHO~hIX cpe):(cTB TeKymero M lIpOMe)!(yTo~oro KOHTPOJUI. 

KOMlIoHeHThI ):(HCUMlIJIMHapHhIX KOMlIeTeHI(MH:, YKa3aHHhle B ):(McUMlIJlliHapHhIX KapTax 

KOMlIeTeHUMH: B pa6oqeH: lIporpaMMe ):(MCUMlIJlliHhI, BhICTyrraroT B KaqeCTBe KOHTPOJIMpyeMhIX 

pe3YJThTaTOB o6yqeHM5I B PaMKax OCBoeHIDI yqe6Horo MaTepMarra ):(MCUMlIJIMHhI: 3HaTh, yMeTh, 

BJIa,n:eTh. 

2.1 TeK)'IIlHU: KOHTPOJIb 

TeKYlIlMH: KOHTPOJIh ):(JUI KOMlIJIeKCHOro OueHMBaHM5I lIOKa3aTeJIeH: 3HaHMH:, yMeHMH: M 

BJIa):(eHMH: ):(McUMlIJIMHapHhIX qaCTeH: KOMlIeTeHuMH: (Ta6JI. 1) lIPOBO):(MTC5I B <popMe 

co6ece):(oBaHM5I M 3amMThI OTqeTa 0 TBOpqeCKOM 3a):(aHMM. 

• 	 Cofiece'[(oBaHHe 

~ OueHKM 3HaHHU: aClIMpaHToB rrpOBO):(MTC5I co6ece):(oBaHMe B BM):(e clIeUMarrhHOH: 

6ece):(hI lIpelIo):(aBaTeJUI C o6yqaIOmMMC5I Ha TeMhI, CB5I3aHHhle C M3yqaeMOH: ):(MCUMlIJIMHOH: ):(JUI 

BhNCHeHIDI 061>eMa 3HaHMH: lIO olIpe):(eJIeHHoMY pa3):(erry, TeMe, lIpo6JIeMe. 

Co6ece):(oBaHMe MO)!(eT BhIIIOJIH5IThC5I B MH):(MBM.n:yarrhHOM lIOp5I):(Ke MJlli rpyrrlIOH: 

aClIMpaHTOB. 

KpMTepMM M lIOKa3aTeJIM oueHMBaHIDI co6ece):(oBaHM5I oTo6pa)!(eHhI B lIIKarre, 

lIpMBe):(eHHOH: B Ta6JI. 2. 

Ta6JIMua 2 
YpOBeHb 

OCBoeHHH 
KpHTepHH oueHHBaHHH ypOBHH OCBoeHHH yqefiHoro MaTepHaJIa 

3aqTeHO 

AcnHpaHT ,llOCTaTOlJHO CBo6o,llHO HCnOJIh3YeT <paKTH'IeCKHH MaTepHaJI no 3a,llaHHOMY 

Bonpocy, YMeeT onpe,lleJI5ITh npH'IHHHO-CJIe,llCTBeHHhle CB5I3H C06hITHH, JIOrH'IHO H 

rpaMOTHO, C HCnOJIh30BaHHeM npo<peccHOHaJIhHOH TepMHHOJIOrHH 060cHOBhlBaeT 

CBOIO TOlJKY 3peHIDI. 

He3aqreHO 

AcnHpaHT ,lleMOHCTpHPYeT nOJIHOe He3HaHHe MaTepHaJIa HllH HaJIHlJHe 6eccHcTeMHhIX, 

0TphlBOlJHhIX 3HaHHH, CB5I3aHHhIX C nOCTaBJIeHHhIM nepe,ll HHM BonpOCOM, npH 3TOM He 

opHeHTHpYeTC5I B npO<peCCHOHaJIhHOH TepMHHOJIOrHH. 

• 	 3alIlHTa OPleTa 0 TBOpqeCKOM 3a,[(aHHH 

,UJUI oueHKH YMeHHU: H BJIa,[(eHHU: aCmlpaHTOB MClIOJIh3yeTC5I TBOpqeCKOe 3a):(aHHe, 

MMeIOmee HeCTaH):(apTHoe pellIeHHe H lI03BOJUllOmee HHTerpMpOBaTh 3HaHM5I pa3Jlli~IX 

06JIaCTeH:, apryMeHTHpOBaTh C06CTBeHH)'lO TO~y 3peHIDI. 

TBOpqeCKHe 3a):(aHH5I MoryT BhIIIOJIH5IThC5I B HH):(HBH):(yarrhHoM nOp5I):(Ke MJIM rpyrrnOH: 

aClIMpaHTOB. 



3 

3a,llaHHe 

KpHTepHH OueHHBaHH5I 3aIIlHTbI OTQeTa TBoplfeCKoro 3a,llaHlI5I B 

npHBe,lleHHOH. B 3. 

IIpOMcLKy-TOQHaH aTTeCTaU:HH 

,[(onycK K npOMe)KYTOlfHOH arreCTaUHH no TeKymero 

arreCTaUH5I npOBO,llHTC5I B BH,lle 3alfeTa (3 
nHCbMeHH[OH '-"VOJ""''''' no 6HJIeTaM. CO,llep)KHT BonpocbI 

(TI3) ,llJI5I npoBepKH YMeHHH H 3MBJIeHHbIX 

CeMecTp) B 

<PopMHpyeTC5I TaKHM 06Pa30M, tn06bI B Hero nOnaJIH BonpOCbI H npaKTHlfeCKHe 

3 a,n:aHH5I , KOHTpOIDIpyroJ1lHe C<POpMHpOBaHHOCTH Bcex 3MBJIeHHbIX ,llHCUHnJIHHaIPHlbIX 

TIpHMep B npHJIO)KeHHH 1. 

e ou:eHHBaHHH o6yQeHHH 3aQeTe: 

GueHKa pe3YJIbTaTOB 06yqeHH5I no ,llHCUHnIDIHe B 

KOMnOHeHTOB 3Hamb, YMemb, 6/laOemb 3MBJIeHHbIX 

npOBO,llHTC5I no IIlKaJIe OueHHBaHH5I {(3alfTeHO», «He3alfTeHO» KOHTpOJI5I BO 

3alfeTa. 

IIlKaJIbI H 

Ta6JIHua 4 
lliKaJIa OueHHBaHH5I ypOBH5I 3HaHHH, 

<popMe ypOBH5I 

KpHTepHH Ou:eHHBaHHH 

lillH OTneJIhHhIe 

np06eJIhI 3HaHIDI npH Ha Bonpoc 6lilleTa. ilOKa3aJI 

C<pOpMHpOBaHHbIe lillH co,n:elD)KaWlHe OTneJIbHhle np06eJIhi 3uaUHH B paMKax YCBoeHHoro 

yqe6Horo MaTepHaJIa. 

npaBlillbHO. 

Ha nOnOJIHHTeJIbHhIX BonpOCOB 

AcnHpaHT BblI10JIHlill KOHTPOJIbHOe 3a.L{aHHe npaBlillbHO lillH C He60JIbIIlHMH 

HeTO'lHOCTHMH. ilOKa3aJI ycneIIlHoe HJIH COnpOBO)K.L{aIOmeeCH OTneJIbHblMH OIIlH6KaMH 

HaBhUWB nonyqeHHbIx 3HaHHH H YMeHHH npH perneHHH 

npO<peCCHOHaJIbHhIX 3a.L{aLf B paMKaX YCBoeHHoro yqe6Horo MaTepHaJIa. OTBeTlill Ha 

bo.fJhlllHHC~rBO nOnOJIHHTeJIbHhIX BonpOCOB npaBlillbHO. 

OTBeTe Ha Bonpoc acnHpaHT 

<pparMeHTapHhIe 3Hauua npH OTBeTe Ha TeOpeTHLfeCKHH Bonpoc 

nonymeHo MHO)KeCTBO HenpaBlillhHblX OTBeTOB. 

BhlI10JIHeHHH KOHTPOJIhHOrO 3anaHIDI 6lilleTa aCnHpaHT npOneMOHCTPHPOBaII 

OCBoeHHoe YMeUHe H npHMeueUHe nonyqeHHhIX 

3anaLf B paMKax YCBoeHHoro yqe6Horo ""'",,""'''", OTBeTaX Ha 

YpOBeHb 


OCBoeHHH 


3a"4meHO 

KpHTCpHH ou:eHHBaHHH ypOBHH OCBoeHHH yqe6HOrO MaTepHaJla 

BhlI10JIHlill TBopLfeCKoe 3anaHHe ycneillHo, nOKa3aB B ueJIOM 

CHCTeMaTHLfeCKoe lillH OTneJIhHhlMH npHMeHeHHe 

nonyqeHHhlx 3HaHI1i1 H YMeHHH, acnHpaHT 0pHeHTHpYeTCH B npenJIO)KeHHOM 

peIIleHHH, MO)KeT ero H3MeHeHHH YCJIOBIDI 3anaLfH. ACIIHpaHT 

MO)KeT 06'bHCHHTh nOJIHOCThIO lillH 'laCnf<IHO nonyqeHHhIe np"Hf1H,'T'<I'T'kl 

AC;nl1[pa,HT nonyCTlill MHoro OIIlH6oK lillH He BhlI10JIHlill TBOp'leCKOe 3anaHHe. 

KOMnOHeHTOB 3Hamb, YMemb U 6/laOemb 

Ou:eHl\:a 



ITpH OlleHKe ypOBH~ C~OpMHpOBaHHOCTH nHCllHTInHHapHb~ 

'ITO 

B 

paMKaX BbI6opO'IHOrO KOHTPOIDI Cna'Ie 3a'IeTa C'!HTaeTC~, OueHKa 

IIpOBep~eMOH B 6HJIeTe 'IaCTH KOMileTeHllHH Ha BCe 

nHCUHTIJIHHapHhle 'IaCHI KOMileTeHUHH, ~opMHpyeMh~ B paMKaX naHHOH Y'Ie6HOH 

nHCuHIIJIHHhI. 

oueHKa 

C 'UUPT,nu 

C~OpMHpOBaHHOCTH BCeX 

pe3YJIbTaTOB KOHTPOIDI B BHne HHTelro;;uu"HO'H 

oueHKH IIO CHCTeMe OueHHBaHH~ ({3a'ITeHO» H ({He3a'ITeHO». 

JIHCT ypOBH~ C~OpMHpOBaHHOCTH nHCUHIIJIHHapHb~ 

'IaCTeH KOMileTeHUHH 

3atlmefto IIO nHCuHIIJIHHe oueHKY 

• ACIIHpaHT IIOJIY'IMJI IIO nHCUHIIJIHHe VLl.VH" 

• ({He3a'ITeHO» 

3. MeTo,L(H'IeCKHe MaTepHaJIhI, onpe)leJISlIOID:He npOneJJ:YpbI OneHHBaHHSI 

pe3YJIbTaTOB oOY'IeHHSI no )lHCnHnJIHHe 

H IIpoMe:tKYTO'IHOH aTTeCTauHH nOJl)KHhI 

6hITh Ha oueHHBaHHe: 

1. ypOBH~ OCBoeHH~ OCHOB IIpo~eCCHOHaJIhHOH 

ne~TeJIhHOCTH; 

2. CTeIIeHH rOTOBHOCTH IIpHMeH~Tb 3HaH~ H IIpo~eCCHOHaJIhHO 

HH~opMaUHIO H OueHHBaHHe C~OpMHpoBaHHocTH KOrHHTHBHh~ VMeHHH 

3Ha'!HMh~ nIDI IIpo~eCCHOHaJIhHOH 
ne~TeJIbHOCTH. 

3anaHH~ nJUI OueHHBaHH~ KorHHTHBHh~ VMeHHH (3HaHHH) nOJl)KHhI IIpenycMaTPHBaTh 

Heo6xonHMocTh IIpoBeneHH~ aCIIHpaHTOM neHCTBHH: 

- IIO nHcpqpe~)ell[UF,[aIl[HH HHQJo'pM[aUHH Ha B3aHM03aBHCHMhle 

Me')K):(y HHMH H T.II.; 

- IIO H TBOp'IeCKoMY HH~OPMauHH H3 proHh~ HCTO'IHHKOB, ee 

CHCTeMHoro CTPYKTYpHpoBaHH~; 

- IIO KOMIIJIeKCHOMY HCIIOJIh30BaHHIO HHTe.fIJI(;Kl~yaJIbHbl[x HHcTp)'MeHToB Y'Ie6HOH ,L(HCUHIInHHhI 

nIDI Y'Ie6Hh~ H IIpaKTHqeCKHX IIpo6JIeM. 

COCTaBJIemm 3anaHHH Heo6xomtMo HMeTh B "ITO OHH nOmKHhI HOCHTb 

IIpaKTHKO-OpHeHTHpOBaHHhIH KOMIIJIeKCHhm xapaKTep ~OpMHpOBaTh 3aKpeIIJIeHHe 

OCBaHBaeMb~ KOMileTeHUHH. 

4. 	 THnoBhIe KOHTPOJIbHbIC BonpochI H 3a,L(aHHSI HJIH HHbIe MaTCpHaJIbI, 

HeOoXO)lHMbIe )lJISI OneHKH 3HaHHU:, YMeHHU:, HaBbIKOB H (HJIH) onbITa 

,L(eSlTeJIbHOCTH, xapaKTepH3YIOID:HX :}TanhI ciJOpMHpoBaHHSI KOMneTeHnHU: B 

nponecce OCBoeHHSI oopa30BaTeJIbHou: nporpaMMhI 

4.1 THiloBble 3anaHH~: 

1. 	 Propa6oTKa MaTeMaTHqeCKOH MO,L(eJIH H aHaJIH3 CBOHCTB TD:aHl~II()01~HCm CHCTeMhI 

ruaroBoro KOHB(;Ht:!pa 

2. 	 MaTeMaTH'IeCKOH MOneJIH H aHaJIH3 CBOHCTB IIOrpY30'IHO­

prorpY30qHOrO YCTpoHcTBa 



4.2 

CHCTeMbl, 

Ha OCHOBe 

HHUH,IJ.eHuHll (A). 
'IaCTOTI,I 

14. XapaKTepHCTHKH, 

(MeTO,IJ. 

MeTO,IJ.bI CHCTeMbI 

MeTO,IJ. 

3. Pa3pa60TKa MO,IJ.eJIH YCTpOHCTB H 

o60pY,IJ.OBaHIDI B fTIM 

4. Pa3pa60TKa MaTeMaTWIecKoH MO,IJ.eJIH H aHaJIH3 

o60pY,IJ.OBaHH5I 

Pa3pa60TKa MO,IJ.eJIH H aHaJIH3 CBOHCTB rrpouecca MeXaHH'IeCKOH 

o6pa6oTKH KOHKpeTHoH ,IJ.eTaJIH 

KOHTpO.JII,l:II,le Ur\TTnnl'l..r ,IJ.JI5I ouemmaHIDI JU,,,,,,,u Ha 3a'IeTe rro ,IJ.HCUHrrJIHHe: 

L POJII, rrpHKJIa,IJ.HI,IX HCCJIe,IJ.OBaHHH. MaTeMaTH'IeCKHX MO,IJ.eJIell. 

1J'-"JVI)ar:JCl'Vl K MaTeMaTH'IeCKHM MO,IJ.eJI5IM. 

2. 	 Oco6eHHocTH MO,IJ.eJIHpOBaHH5I rrpoueccoB H o6oPY,IJ.OBaHIDI. 

3. rrpHKJIa,IJ.HbIX HCCJIe,IJ.OBaHHll. OCHoBHble 3TarrI,I pa3pa60TKH 

CHCTeMe o60pY,IJ.OBaHIDI. 

4. 	 0 JUIHaMH'IeCKOM Ka'IeCTBe. OCHOBHI,le rrOKa3aTeJIH 

Ka'IeCTBa TeXHOJIOrH'IeCKOrO o6opY,IJ.OBaHIDI. 

CHCTeMbI TeXHOJIOrH'IeCKOrO 

7. 
8. 	 YpOBHH MO,IJ.eJIHpOBaHIDI. MHKpoypoBeHb, MaKpoypOBeHb, 

MO,IJ.eJIHpOBaHIDI rrpoueccoB B TeXHOJIOrHIIeCKOM o6oPY,IJ.OBaHHH. 

9. 	 Pa3pa60TKa MaTeMaTH'IeCKOll MO,IJ.eJIH MaKpOypOBH5I Ha OCHOBe ypaBHeHIDI 

flarpamKa H rrpHHUHrra ,n'ArraM6epa. 

10. Pa3pa60TKa MaTeMaTH'IeCKOll MO,IJ.eJIH MaKpoypoBH5I MeTO,IJ.OM rrp5IMOll aHaJIOrHH. 

11. 	 ::meMeHTOB cxeMbI H HX aHaJIOrH B 

12. 3JIeMeHTI,I rpa¢a, rrocTpoeHHe TOrrOJIOrWIeCKHX 

Im¢opMaUliH MaTpHUbI KOHTYPOB H (M) H 

13. 	 cHcTeMbI, ¢OPMbI CHCTeMbI, 5IBJIeHHe 

pe:30E[aHCa ,IJ.HHa1'vfHQeCKa5I rrO,IJ.aTJIHBOCTb CHCTeMbI 

rpa¢HK rrepeXO,IJ.HOrO rrpouecca B cHcTeMe, 

TOYffible MeTO,IJ.bI pe:rne:HIl5I 
CllCTeM 

MeTO,IJ.Hero 


KpaMepa). 


MeTO,IJ.bI perneHH5I HeJIllHellHbIX aJIre6paH'IeCKHX ypaBHeHHH 

(MeTO,IJ. HTepauHH, MeTO,IJ. HbloToHa). 

PeIlleHHe H CHCTeM 

18. TOYffible, 

,IJ.ll¢¢epeHUHaJIbHbIX 

MeTO,IJ.bI 06bIKHOBeHHbIX 

,IJ.H¢¢epeHUHaJIbHbIX ypaBHeHHH. 

19. KOMrrblOTepHble peaJIH3aUHH MeTO,IJ.OB peIlleHH5I. OrrepaTOpHbrll crroco6. 

MO,IJ.aJ1bHbrll aHaJIH3. 

,IJ.ll¢¢epeHUHaJIbHbIX 

He5IBHble MeTO,IJ.bI 'llICJIeHHOrO 

16. 

20. aHaJIH3 ,IJ.HHaMHKH MeTO,IJ.bI HCCJIe,IJ.OBaHIDI 

.lVU·lACU"lJl.vn,,,", fypBHua, HaHKBHcTa). 

flaIIJIaca, CHCTeMbI 

paBH1eHJfiH B perneHHe 3a,IJ.a'IH B 

rrelJeEiOlI ...."·'TT"'rru·<T B 06JIaCTb OpHrHHaJIOB MeTO,IJ.OM pa:m(»)KI~HJ15I, 

http:MeTO,IJ.OM
http:MeTO,IJ.bI
http:MeTO,IJ.bI
http:MeTO,IJ.OB
http:MeTO,IJ.bI
http:MeTO,IJ.bI
http:MeTO,IJ.bI
http:MeTO,IJ.OM


4.3 

COI)Cl~BeHHble 'laCTOThI CHCTeMhI, ypaBHeHIDI nepeXO,llHOrO np'ou:ecca, 

HCCJIe)),OBaHHe BhIHY)l()leHHhIX KOJIe6aHHH. 

OC06eHHOCm MO))'eJII1pOBaHIDI MeXaHHLfeCKHX np'OIl:eCCO:B. 

Oc06eHHOcm 	 TenJIOBbIX npou:eCCOIB. 

24. Oco6eHHOCTI1 	 npoueccoB. 

25. 	 Mo)),eJII1pOBaHIDI npoueccoB pe3al,Hi:iI. 

26. Oco6eHHOCTI1 Mo)),eJIHpoBaHI151 KaLfeCTBa nOBepxHocTHOfO CJI051 nOCJIe 

MeXaHI1'leCKOH oDDat)Ol~KH 

3a)),aHIDI )),J15I oueHlmamUl: npHo6peTeHHbIX H 

BJIa))'eHHH Ha 3aLfeTe no )),HCUHnJIIiHe: 

1. 	 uenIi. 

2. 	 cxeMbI 

OC'fDC)eH[I1e KOMnOHeHTHhIX DaEmeHHfi 3JIeMeHTOB 3Kl3Hl3aJreH[THOfi cxeMbI 

4. 	 Pa3pa60TKa cxeM, COCTaBJIeHHe CI1CTeMbI ypaBHeHI1H Ha OCHOBe 

ypaBHeHIi51 flarpaH:>Ka, np5lMOH Ii o6paTHbrH MeTO)), COCTaBJIeHIDI ypaBHeHHH Ha 

OCHOBe npHHUHna 

5. 	 COCTaBJIeHHe TOnOJIOfIiqeCKHX ypaBHeHHH no 3KBHBaJIeHTHOH cxeMe C rrOMOIl{blO 

3aKOHOB OMa, MeTO)),OM Y3JIOBbIX rrOTeHUHaJIOB H MeTO)),OM KOHTYPHbIX TOKOB 

6. 	 CIiCTeMhI I1 TOrrOJIOfHqeCKI1X Ha OCHOBe 

HH<!>0pMaUHIi H (M) I1 MarpHUhI (A). 
7. CIiCTeMhI )),H<!><!>epeHUIiaJIbHbIX MeTO)),OM 3HJIepa. 

8. CHCTeMhI )),H<!><!>epeHUHaJIbHbIX MeTO)),OM IJUOTT'£> 

9. 	 QaCTOTHoro aHaJII13a )),HHaMHKH rrpe)),cTaBJIeHHOrO rrpouecca 

10. I10rryqeHHe 	 rrpouecca. 

KOMrrJIeKT BorrpocoB H ..><¥~un,n..n )),J15I c)),a'1H 3aQeTa H KaH)),H)),aTCKOro 3K3aMeHa B,"'NU"'-'U," 

YTBelJ)!(,)],elHJI:bIX 6IiJIeTOB xpaHIiTC5I «MCI1». 



------------------

mn[OlKeH"fle 1 
rrpHMep TfI:llOBOH IDODMbI 

nporpSMMS 


o6opy,noBaHHe H aBTOMaTfi3aulUl: 


Kscfle.ll.pS
MHH06PHAYKHPOCCHH MeTaJIJIOpeJK)'Ill,He CTaHKH H HHCTPYMeHTbl 

BO <dIepMcKHH HSUHOHaJIbHblH 

HCCJIe.ll.OB3TeJIhCKHH nOJIHTeXHH'leCKHH 

YHHBepCHTeT» (TIHIfIIY) 
,l(HcUHnJIHH3 

«MaTeMaTH"'IeCKOe Mo,neJIHpOBamie B MallHmocTpOeHHH» 

6HJIET Nil} 

1. 
TeXHOJIOrnqeCKOrO 

Pa3pa60TaTb paCqeTHYJO 

0 ,nHHaMHqeCKOM KaqeCTBe. 

(KOllmpOflb 31laHuu) 
H COCTaBHTb 

llOKa3aTeJIH KaqeCTBa 

ypaBHeHHH Ha OCHOBe ypaBHeHH~ 
JIarpaHlKa (KoHmpOJlb YMellUU U (jJlaiJelluu) 

l-h;'VTJ'Tn"U c.rr. 

MBaHOB 

({ )} r. 

http:Kscfle.ll.pS


JIHCT perHCTpaQHH H3MeHeHHH 
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):(aTa, 

HOMep DPOTOKOJla 

3aceJJ:aHlUI 

Kaf}leJJ:phI. 

IIOJJ:DHCh 

3aBellYlOm;ero 

Ka41eJJ:poH 
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