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1.06uu1e nOJIOfKemHI 

nporpaMMa ,llHCUHnnHHbI « AnamB (I)YHI\"UIIOmlJIhHhIX npoueccol3 CTBOJIhHoro opy;t;:ml » 

COCTaBneHa B COOTBeTCTBHI1 C Tpe6oBaHH5JMH Cne,llYIOWHX HopManlBHbTX ,llOKYMeHTOB: 

• npHK3.3 MHHo6pHaYKH POCCHH OT 20.10.2021 N 951 "06 YTBep)K,lleHHH cpe,llepaJIbHbIX 

rocY,llapCTBeHHblx Tpe60BaHHH K CTpYKType npOrpal\1!\1 nO,llrOTOBKI1 HaYYHbIX H HaYYHO

ne,llarOrl1yeCKHX I<a,llpOB B aCnl1paHType (anbloHKType) . ycnoBH5I1\1 HX peanH3aUHH, CPOl«IM 

OCBOeHH5I 3THX nporpaMM C yyeTOM pa3nHYHbIX CllOpi\l o6Y4eHI151, o6pa30BaTenbHblx TeXHonomH 

H oco6eHHocTeH OTnenbHbIX KaTerOpl1H aCm!paHT08 (a.]bloIlKTOB),,: 

• nOcTaHOBneHYle npaBHTenLCTBCl pcp OT 30.11 .2021 N 2122 

"06 YTBep)K,lleHI1I1 nOnmI<eHH5J 0 nO,llrOTOBKe ~laY'IHbrx 11 HClY'IHo-nenarOrHyeCKHX !((\..:J.POB B 

acn HpaHType (a,llMOH KType)": 

• CaMOCT05lTenbHO YCTaHaBnYlBaeMblC Tpe6osaHH5J K peaJIH3yeMbIM nporpa!\1!\1dM 

nO,llrOTOBKI1 HaYYHhlX H HaYYHO-ne,llarOrWleCKHX Ka,llpOB 13 acnHpaHType nepl\lCKOrO 

HaUHOHaJIbHOrO HCCne,llOBaTenbCKoro nonHTeXHHyeCKorO YHHBepCHTeTa; 

• S3.30BbIH nnaH no nporpaMMe acnHpaHTypbI: 

• nacnopT HaYl-JHOH CneUHaJIbHOCTH. 
(Il Q,1nllCh) 

1.1. Uenb yye6HOH ,llI1CUHnnHHbI nprlO6peTeHl1e cnoco6HoCTH npeo6pa30BaHJ151 

1\1aTeMaTHyeCKHX MO,lleneH ellYH KUllOHaJI bH blX n poueCCOB apTHnnepl1 HCKHX 0PY,llHH B CpOp:\1 y. 

Y,l106HYIO ,lln5J npOBC,lleHH5J aHaJIH3a 3THX npoueCCOB. 

B npouecce H3Y4eHH5J ,llaHHOH ,llHCUHnJHIHbl CTY,lleHT OCBaHBaeT cneD,)'IOWI1e 

npocjlecCHOHaJIbHble H npocpHnbHo-CneUHaJIH3rlpOBaHHble '3HaHH5I: 

cnoco6HOCTb yeTKO cllopMynHpoBaTb uenH 11 3a.ll£llIH npoeKTHbIX npOue.llYP, BKnlOl l35J 

pa3pa6oTKY TaKTH KO-TeXH WleCKHX 3 a,lla Ii H fi Ha n pOCKTJI pORaH He ; 

YJ\leHHe npaBHnbHO, B COOTBeTCTBHH C Tpe6oBaHI15Jl\lH HopMaTHBHbIX .nOKYMeHTOB, 

ocjlOpMn5lTb npoeKTHylD ,llOKYMeHTauHID; 

1.2 3anal.IJi YQe6HOH nHCUUnJIIIHhl 

-H3yyeHHe MeTO,llOB paCyeTa 11 aHaJIH3a napaMcTpoB MaTCMaTWleCKHX MO,llenCH CpYHI<UHOHaJlbHbIX 


npoueccoB CTBonbHoro 0pY)l(H5I; 


- cllOpMHpoBaHHe YMeHH5I npHMeHeHH5I MeTO,llOB pClcLleTa H aHanH3a napaMeTpoB MaTeMaTWleCKI1X 


MO,lleneH CPYHKUHOHaJIbHbTX npoueccoB CTBonbHoro 0pY)KH5J; 


-cllopMl1poBaHl1e HaBblKa paCyeTa H aHaJIH3a napaMeTpoB MaTeMaTHyeCKHX MO,lleneH 


Cjl),HKUHOHaJIbHbIX npoueccoB CTBonbHoro OpY)I<H5J. 


1.3 npenMeToM OC130eHlISI nllCUllnmlHLI SIB.rHIIOTCSI C.'1enYlOllHle o~h)elnLI: 

- ApTHnnepHHcKHe CHCTeMbl H KOl\1nneKCbl: 


- MaTe!\1aTH LlecKHe 1\10nenr1 CP),HKU!!OHa,lbHbIX npoueccoB CTBO;lbHoro 0pY)KH5I: 


- AHanHTHyeCKHe MeTO,llbl pacLfeTa MaTeMaTHLleCK!IX MoneneH Cj)YHI<UHOHaJIbHbIX npolleccoB 

CTBonbHoro 0pY)I<H5I: 

- l{HcneHHble MeTODbl pacLleTa ~1aTeMaTH4eCK!1:\ \lODeneH CllYHKU!10HaJIbHb!X npoueccoB 

CTBonbHoro OpY)KI151. 

1.4 MCCTO YQe6HOH L(lICUHnmUlhl B cTpylnype o6pa:wBaTc.JlhHOH nporpaMMhl 

.LJ.HcUHnnrma SI.B ..LJ.B .2.4 AHa.flll] <hllI"Ullolla.1LHhIX npoueccoB CTBOJIhHOrO 0pY:;I\JJSI 

5JBn5leTC5I ,llHCUHnnHHoH no Bb!6opy BapHaTHBHoH '1aCTH SnoKa 1 63.30BOrO yye6HOrO nnaHCl . 

2. fiepeQeHh nJIaHl1pycMblX pe3YJIhTaT013 06Y'ICHIISI no L(lICUIIOJIIIHe, COOTHeceHHLlX C 

nJIaHHpyeMhlMH pe3YJIhTaTal\1II OC130eHllSI o6pa30BaTeJIhHOH npOrpaMl\1hl 

B pe3ynbTaTe H3yyeHH5J ,lllifCUHnnHHbI acnlifpaHT ,llOmKeH: 

3113Tb: 

- 1\leTO,llb! HH)l(eHepHb!X paCyeTOB H npoeKTHpOBClHH5J AO H HX OT,llenbHblX 3neMeHTOB: 


- TCKywee COCT05lHHe H TCH,llCHUI1H pa3BHTH5I AO: 


I 



KOCTh, 

I l":OIlTPOJIb I 'I 

- Tpe6oBaHI151 K 

- Tpe60BaHYOl K nepCneKTI1BHbIM 

OCHOBbI Hcnonb30BaHI151 KOMnbl:OTepHbIX 11 I1HCpOpMaUl10HHblX TeXHonomH npl! 

npOeKTI1pOBaHI1I1. aBTO\-laTI13l1pOBaHHoro npOeKTI1pOBamUJ AO. 

11 

BHLle lJCLUCHl!!5L cornaCOBblBaTb 

npOBO!.lI1Tb CTpyKTypI! blX cxeM AO. BbInOnH5ITb 

C 11 

Ho:oro KOMnneKca !\leTOnaM ~j n l~eCKoro CI1IHe3a: 

napaMeTpbl OCIIOBl1blX 

- BbIr10flH51Tb npoeKTHble 11 KOIICTpyKTI1BHbl~ COL'laCOBblBaTb 

C ,,'1pyrHMI1 )ne1lIe~ITa\Hl apTliJ1Jlepl1HCKOrO KOllmneKCa MeTOLl3i\1H 

napaMeTpWleCl(orO CHHTe3a: 

paCC l ll1TblBaTb npoeKTHbre OCHOBH~X 11 i\leXaH I13\IOB: I1cnonb10BaTb npll 

I1HCIJop,,-laUl!OHH ble TeXHOnOrHl!! II MeTO;J:bl aBTOMaTI1311DOBaHHoro 

MeTO.llaMH 11 npOeKTl1pOBaHI151 

.llaHHbIX no AO, H B AO; 
- MeTO.llaMI1 paC'leTa 11 npOeKTl1pOBaHH5I AO; 

MeTO.llaMI1 06pa6oTKI1 l1HcjJOpMaWHi no 

- MeTOnaMI1 opraHH3aUI1I1 npoeKTHblX pa60T. 

CTPYlnypa )!l.lc6110H LUICUllnJlllllbl no BIIJla:u u q>opMaM y'lc6HOH pa60Tbi 
l1ua I 

q 

16 
2 
54 

4. COLlCp:lKamIC Y'lc6noil.llIlCUUnJIIIHbl 

un 2 

pa60Ta 

I 12 
2 4 i 12 
".J 4 14 

4 4 16 

Bccro no pa3L1CJIY: 16 I 2 54 

I1Toro: 16 ~2 I 54 72/2 

.., 

.J 
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4.1. COLlep~l\aHl1e pa3LleJlOB If TCM YLleoHoH AHCUl1nJlIIHbl 

4.1.1. COLlepmalHlc pa3LlCJlOB II Tel\1 YLleouoH LlHCUHnJllmbl (4 cel\1cCTp) 

(n3 -16, CP -54) 
TeMa 1. MaTeMaTYlyeCI<He MO)leJIH TpaHcnopTHblX 6a3 apTYlJIJIepHHCI<HX CHCTeM. 

TeMa 2. MaTeMaTHyeCI<He MO)lenYl flYCKOBblX YCTaH0130K peaKTHBHblX CYlCTeM 3Mfl0130rO OrH5!. 

TeMa 3. CTeH)l )lHHaMYlyeCKHX HarpY30K )lJI5! I1CflblTaHI1H flYCKOBblX YCTaH0130K. 

TeMa 4 . npl1MeHeHl1e HH)KeHepHblx npl1KJIa)lHblX naKeT013 )ln5! peWeHl15! 3a)laY MO)leJIYlpOBaHI151 

4.3. nepe~Ctlb TeM JlaOOpaTopHblX paooT 

npl1 113Y'-leHI1I1 )l3HHOH )lYlCUI1f1nHHbl n30op3TopHble pa60Tbl He rrpe)lYCMOTpeI-lbl. 

4.4. nepc~cHb TCM npal-:TII'lcCI.;:JJ:\ '3aIHITIIII 

Ta6:1I1lla J 
TeMbl flpaKTI14eCKYlX1aH5!TYlR 

N<:> Hal1MeH013aH l1e npe)lCTaBneH l1e 

n.fI . 
HOMep TeMbl Hal1!\lCI-1013aJH1e TeMbl 

OueHO'-lHOrO OueHO'-lHOrO 
)lI1CUYlflJII1Hbl npaKTI1'-1eCKOr03aH5!TYl5! 

cpe)lcTBa Cpe)lCTBa 

I 1 

2 

" .J 

4 

MaTeMaTwlecKYle MO)lenl1 

TpaHcnopTH bIX 6a3 

apTHJIJIepl1i1cKI1X CI1CTeM. 

MaTeMaTw·leCI<He MO)leJII1 

nycKoBblX YCTaHoBoK 

peaKTl1BHbIX Cl1CTeM 3aJlnOBOrO 

OrH5! . 

CTeH.ll )ll1 HaM 11 '-IeCKYlX HarpY30K 

)lJI5! I1CflbITaHI1H nyC!WBbIX 

YCTaHoBoK. 

npl1MeHeHl1e 11 H)KeHepH blX 

flpI1KJIaLlHbL\ naKeT013 Llfl5! 

peweH 1151 3aLla'-l MO)leJ1l1 pOBaH 1151 

Co6eCe)lOBaHHe. 

TBOpyeCKOe 

3a)laHl1e. 

Bonpocbl flO 

TeMaM / pa.:3)leJIaJ'vI 

)lI1C UI1 nn YlH bl. 

TeMbl TBOpLJeCKl1X 

3a)laH l1 i1. 

4.5. nepe~cHb TeM ceMHHapcKllx 3aHSITlIIi 

npl1 113yyeHYIYI )laHHOH )lI1CUl1nJII1Hbl CeMI1HapCI<He 3aH5!T115! He npe)lYCMOTpeHbl. 

4.6. COLlepmaHHe caMOCTOSlTeJlbHOH paooTbl acnHpaHToB 

CaMOCT05!TeJIbHa5! pa60Ta aCnJ.1paHToB 3aKnfOYaeTC5! B TeOpeTI1'-1eCKOM 113Y'-IeHI111 

KOHKpeTHblX BonpocoB 11 BbIflOJIHeHI1Y1 TBopcleCI<HX 3a)laHYlH. 

Ta6JlliU34 

TeMbl C3MOCT05!TenbHbIX 3anaHI1H 

N~ 

n.n . 

HOMep 

TeMbl 

)lI1CUl1n 

JIYlHbl 

1 

2 

3 

, 
-

Hal1MeHOBaHl1e TeMbl 

caMOCT05!TenbHOH p360Tbl 

CTpYKTypHO-C]JYH KUI10Ha.J1 bH bl11 

aHa,'1113 TeXHWleCKoro o6heKT3. 

C\JOpM 11 POB3H l1e COCTaBJI5! IOWYlX 

MaTeMaTI1'-1eCKOH MO)leJII1 waccl1. 

nOCTpOeHYle CTPYKTYPHOH cxeMbl 

nycKoBoH yCTaHOBKI1. 

MO)lenYlpOBaHl1e MHorOMaCCOBOH 

)lYlHaMYI'-IeCKOH CYlCTeMbl. 

Hal1MeHOBaHl1e 


OueHO'-lHOro 


Cpe,.lCT13a 


Co6eCe)lOBaHl1e 

TBOp'-leCKOe 

3a)laHYle 

----, 
n 	pe)lCTaBJIeH l1e I 

OueHO'-lHOrO 

CpeLlCTB3 

Bonpocbl no 

TeMaM / pa3)leJl3i\! 

)lI1CUI1 nnl1 I-l bl 

TeMbr TBopcleCI-\YIX 

-

4 


I 
2 
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HnYCKoAoti 

5. 1\1eTO]lH~leCKHe yl\:~namlSl ]lJUI acnllpaHTOB no 1I3y~lelmlO JlHCUtmJlm-lbl 

OpH H3yyeHI1H llHCwmmll-lbI CTBOJlbHOrO OpY)KI1S1>}cj)YHKUYlOHallbHblx 

ue.leco06pa1Ho BbIITOJ1]UITb 

J. 113Y4emfe Y4e6H 1lI1CUl1nmlHbI1l0J1)I(HO BeCTHCb CI1CTeMan14eCKI1; 

2. Ooclle 111yyeHI151 Ka1(OrO-111160 pa3lleJ1a no YLje6HI1KY I1J1Yl KOHcneKTHblM MaTepl1aJ1LlM 

peKOMeHllyeTC51 no naMHTYl BocnpOl13BeCTI1 OCHOBHble Tep1VUIHbl, onpene11eHYl51, nOHHTYl5l 

3. BC51 Te1\1aTI1 Ka 

)Ke llatOTC51 HCT04HHI(H (B SHOBh 1131laHHble 13 HaY'llloM 

mnepaType) ll11H 6011ee lleTaJ1bHOrO nOHl1;\laHlUl BonpOCOB. 03 Ha 11eKUHIL 

K BbJnOJ1HeHI1l{) 4eClnlX 3allRHIII1 pa60Tbi 

no H3yyeHYll{) x BOllpOCOB. 

6. 06pa30BaTeJlhllbie TCXIIOJlOfllIl, ficnO.I] 

]lJHl cJ>OpMllpoBanun 1,;:Qi\meTCHiUlu 

ycneIl!HorO OCBOeHI151 llYlCIlHll11HHbl npHMeH51l{)TC51 pa3.1114Hble 06pa30BaTe11bHble 

TeXH0110rHl1, KOTopble 06ecne411BatOT nOCTI1)KeHYle n11aHl1pyeMblx pe3Y11bTaTOB 

cor11aCHO npocpeCCl10HaJ1bHOH 06pa30BaTe11bHol1 nporpa:V1Mbl. 


0pOBelleHl1e 11eKUHOHHbIX no 1lI1CUYln11YlHe OCHOBbIBaeTC51 Ha aKTYlBHOM MeTO,le 


KOTOPOH aCnl1paHTbJ He naCCHBHble a aKTl1BHbie yyaCTHI1KI1 3aH5IT115L 

OTBe4arOLUHe Ha BonpOCbl bJ n HaueJlellbl lIa aKTHBI13aUl1fO 

npoueCCOB YCBoeHH51 MUTepl1ana. U TaJOKe Ha PU'3BIHI1e JJOrWleCI<oro ~vlblilrJleHl151. OpeIlO,ilaSUTe.lh 

cnHcOJ( aCCOUl1anIBHOe MblllJJleHl1e 11 

He c paHee OCBoeHHblM 

n 
He TO,lbKO C HO 11 

aKTI1BHOCTb aC1l1l R flpouecce ooy'!eHI151. MecTO Il 

K Hall paBJleH 1110 ,ile5lTeJJbHOCTI1 aCIl 11 paHTOB HU 1l0CTI1)[(eHl1e 

UeJleH 3aH51TI1H. 

<1>OH)l, ouenOQUhlX 

WOHn OUeHOYHblX cpenCTB nJl51 npOBelleHI151 npOMe)!(YTOYHOH aTTeCTaUl111 11 TeKY11lero 

KOHTPOJ1H no nl1CUHIlJlI1He «AHaJlIB 4)YHIi:UIIOHaJlbHblX npoueccOB CTBOJlbllOfO o py:ilmm) 

B Bl1ne npHJlQ)l(eHI1H K pa60yei1 nporpat\lMe ]lI1CUvInJlI1Hbl. 
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8. nepeqeHb Y'ICOHO-MCTo)]'I1'leCIi.':OrO II IIII(~op:\IaUHOmlOro ooccnc'lcHiHI )]'J1S1 

Cai\10CTOHTCJlbI-lOH pa60Thl oopimollUlxcSI no 1111CIl,iillJllUIC 

8.1. nCpC'ICl-lb OCI-IOBI-IOH U )]'OIlOJlHIITC.lbI-lOH Y'ICOI-IOH JIIITcparypbl 

8.1. 1. 
KOJI-BO 

.NI~ 	 ".~w.. -..~-. ~~, I Ha3HaQCmlC 
ABTOp(bI) H~HlMCIIOBaHitC ro)]' IB)]'aHIiSI 	 ' }K3Ci\'lfl.l. B 

n.n. 	 • 'I BII)]' IBWUHfSI 
6u6Jl. 

I Y4e6Hoe 	 .J 
.., 

., 

I. I 3apyOl1H MOlleJll1pOBaHHe: - M.: AKfllleMI151, 
nocOOl1e 13-3 

AYWI1H C.E., KpacoB - M.: 
A.H.. Ky3bM I1H H.H. I 2012-348c 

8.1 LLOnOJlH ~1TeJlbHa51 

lh)]'aTCJlbCTBO, 
Ha3HaQCHIIC, 

.J 

floco611e 

KOJ1-BO 

Ha IIMCIlOBalillC I ro)], 1t3)],aHHSI, )1'3C~UI.l.
Bl1)]' H))],aHHSIn.n. 

on6.11.rpH 

J. Jl 	 i -LtOJlrOnpYllHbIH: YLle6HI1K 4 
BblroPHI1UKl11:1 H. MO,ileJlI1pOB<lHMe VI HTeJlJlel<T, 
Jle60BKa H.M. i 20 I 1.-349c. 

-nep~lb: 113..'1-BO 150 
Bbl CII1CJll1Ten bHOfi 

2. I 130~PWI1HOB M.r. 
nrTY.2008 

M<lTe~lan1KM 420c. 

" LJ ~1C)leH Hble 
 -ilep\lb: l-n:l-BO ~1f) 

MeTO,ilbl: YCle6Hoe 
.J. 130~PWVlHOB M.r. 

II I 
noco611e :lJl~ 

LJ .2. 
49MrTY >1M. H. 3. Y'Ie6Hl1K 

8.1.3 
cucme.HO 	 c6opllw:, 

1 

1151 

6 




8.3. IIepeqclib pecypcoB IIHc!lOpMauHoHHO-TCJIel<:oMMYHIII<:aUIJOtIHOH: CCTU 

«HHTepl-leT», lIeooxoilllMblX WHI OCBOcmlSlllllcuun.TlIHlbl 

8.3.1. J1IJUCII3110HllbIC PCCYPCbl 
1 

I. 3.7e','mpolllWfl 6u6.wol71e":(1 nep.1fCI,·O?O Ita I{UOIICL? bHO?O UCC.·7e00(30me. 7bCI{O?O 

nO/lUI11eXflUt{ec,,'0?0 Yflueepcumema [3:7el,mpOflllbll'l 

3ftel,mpOH. 00"'., 1130011. e nHH17Yj / nepll. lICllf. 

6. - oocmyna: ""1-"" v. ""I"""" '" 

[ nOrllWmel{CmOeQfl 

110.7umeX{[, yH-m. 

OOfllfb/X 

0-1,'0. 

2. 3.7el,'mpOrlNO-6u6.1J1I0met{IIa51 CIICmeJf(f [3.1el,'l11po II flbl ii 

(3epc U U /,:1(" 

nemepoyp?, 6. 
cemll nepl1. HOif. IICC.We). nO:IUl11eXII. Yll-ma. ]U?:1. C J/,pww. 

3. ProQuesl DisserfCIlions & [3. I e,,'mpoll II bllJ : [no.7flOl11e/,'C1110({WI 

(kIHNbIX . 

-Ann 

IP-a()pecCLll 

-I. 

II OIlf1.W.lIl1ble /lOllll. m. 110 ({Ce.l/ ompaC.7JLlI ]/lWIWlj / Pl'oQllesf 

16. - Pe.)IClW !.!.!..'.~.·.·~"'~"·I" '"I''V'"''''''''' 1"1"'.'.""'''''''' "'''''V' ''''''''':.c, I/O 

cemu nep.lI. IWlf, 

oll6.7lI0me/,·o (hlccepmo If II ii prE pecypcj 
[no.7 Home1,'CI110 e(lfl 6a](I : -:nel,·mpoli. (fepcIIl! OllC. 11 no ace,1I ompoc.'m11 

]JfCIIl1mj / ~""v-"-v,,,,"C'-.'--"--'-'-'''--''-''-'''" 6. ()ocmyna: 

nO,CflIl17eXN, yfl-ll1a. - 502ft. C 

resource nO.momel,·cmOGOfl 60]0 own/hlx : 
. ecmeCl11e., 1I mexli. IICIY"YLl1 I/a WI?7. fl].) / 0/ 

5. 

Co 111 hridoe 1 2. - Pe,JI(,II.1/o 
301.'1. C J/,PWta. I I. 

8.3.1.1. JilIH~OP!\JaUHOHHbIC cnpaBo~mblC CIICTCMbI 

I. CnpOa()'INOfl f7porwawl 
(I(j')OjJbl /I[110.7!lome,,'cmOG{ffl 	

KOII C,}'.'{ bma IIm n..,IOC 

njJctao(l!) 11 . ()()h' "'O.lI.1fCI/III .. "'11 .. cm.. 
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