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TIporpaMMa lU1CUlHlnYlHbl «MaTCl\UlTlI'ICCKOC II CIHI3I1'ICCI<:OC l\10JJ,CnlIpOmUIIIC 

CTpCm<:OBo-flyrnCl.IHOrO, apTlln.1CpIIHCKOrO II pal<:CTlWrO opY'lIwn (COAPO)) COCTaBneHa B 

COOTBeTCTBHl1 C TpeOOBaHl15!Ml1 Cnen)'fOU1HX HOPf\1aTI1BHbIX nOK)"\1eHTOB: 

.. TIpl1Ka3 Ml1H06pHaYKYI POCCl111 OT 20.10.2021 N 951 "00 YTBep)KneHl1l1 (penepanbHblx 

rocYltapCTBeHHblx Tpe6oBaHI1V! !( cTpylnype nporpa!\ji"vl nO;1rOTOBKl1 HaY4HblX H Hay'lHO

nenarOrWleCKHX KanpoB B acnHpaHType (anbloHKType). YCJlOBl1)l1\1 l1X peanH3aUHl1. CPOK(1l\! 

OCBoeHIUI 3Tl1X nporpaMM C yqeTOM pa3nH4Hblx C]lOP\,1 o6YLIeHH)l. oopa30BaTenbHblx TeXHononlll 

H ocooeHHOCTel1 OTnenbHblX KaTcropHM aCI1l1paHTOB (a}lbfOHKTOB),,: 

.. TIocTaHoBneHHe TIpaBHTenbcTBa pcI) OT 30.11.2021 N 2122 
"06 YTBep)KneHY!l1 TIonQ)KeHH5! 0 nonrOTOBKe HaYLIHblX 11 HaYLIHo-nenarorHLIecKHx KanpOB B 

acnHpaHType (anblDHKType)"; 

.. CaMocToHTenbHo YCTaHaBnHBaeMwe Tpe6oBaHH)l K peamnyeMblM npOrpaM\!8!\! 

nonrOTOBKH HaYLIHblX H HaYLIHo-nenarorHLIecKHx KanpoB B aCI1l1paHType TIepl\lCKOrO 

HaUHOHMbHoro Hccne110BaTenbCKoro nomneXHWleCKoro YHHBepcHTeTa; 

.. 5a30Bbli1 nnaH no nporpaMMe aCnl-1paI-lTypbl: 

.. TIacnopT HaYLIHoM cneUHMbI-lOCTH. 

1.1. UCJlb y'1c6uOH LUfCUHfimlli bl - H3YLleI-ll-1e npl1 HUl1nOB Cl1CTeMI-Io-cpYH KUI10H2lJ1bllOrO 

nOllxona K MOnenl1pOBaHHlD npoueccoB B TeXIll1LJeCKHX o6beKTax. B LtaCTHOCTH. B ),3.1ax 11 

arpenlTax Cl1CTeM CTpenKOBo-nYllJeLJI-Ioro. apnL1.1eplllicKoro l1 paKeTHoro OPY)l(1151 (CTIAPO) II<l 

OCHOBe !(OMnneKCHoro I-1CnOnb30Bafll1)l nonY'-IeHIlblX paHce 3H8Ill1M no eCTeCTBeHHO-HaY'lHbl\L 

06we06pa30BaTenbHblM 11 cneW12lnbHblM 11HCUl1nnl1HaM. (j)OpMl1pOBaHl1e enl1Hoi1 CI1CTeMbl 

3HaHI1M. YMeHI1H 11 HaBblKOB B 06naCTl1 Mi.neMaTI1LIeCKOro MO,1enl1pOBaHI151 cjm3I1KO-TeXHI1LIeCKI1X 

npoueCCOB B (pI1311'-1eCKI1X CI1CTel\laX CTIAPO, a I1MeHHO: pa3pa6oTKa 11 nOCTpOeHl1e '\lOne.ldj 

pa3nl14HblX ypOBHeM cnQ)l(HOCTH, <POpMHpOBaHl1e aJlropHTMOB, pellJeHl1e 3anaLJ aHMl138 Mone.lefl 

C I1CnOnb30BaHl1eM aHMI1TH4eCKl1X l1 4l1CneHHbIX MeTonOB C npl1MeHeHHeM COBpeMeHHblX 

cpenCTB BblLIHcnHTenbHOH TeXHHKl1. 

B npouecce 113YLJeHH5I naHHOH 11l1CUl1nmmbl CTyneHT OCBaHBaeT cnenYIDWlle 

npo(l)eCCHOH3.JlbHble 	11 npocpHnbHo-cneUHMH3HpOBaHHble 3HaHI151: 

.. Y1lvleHHe clJopMynl1pOBaTb H pewaTb HeTHnOBble 3allaLIH :\laTeMaTWleCKoro, cjm3wleCKoro. 

KOHCTpYKTopCKoro. TeXHOnOrHLJeCIWrO, 3neKTpOTeXHl1LIeCKOro xapaKTepa Yl 11p. rrrll 

IlpOeKTl1pOBaHI1I1, 113rOTOBneHHl1 11 3KCIln)".naUI1I1 IlOBOfi TCXHI1KI1: 

.. cnOC06I-10CTb aHanl-1311pOBaTb TeK)'Luee COCTO)lHHe 11 TeHneHL\lH1 pa3BI-1Tl1H CTpenIWBO

nywecIHoro. ClpTl1nnepl1i1cKoro 11 paKCTHoro OP),)I01H : 

.. cnoco6HOCTb caMOCT051TeflbHO BbInOnH51Tb H8Y'1I10-HCC:1enOBaTenbCKl1e pa60Tbi 11 I1X 

OTnenbHble pa3}lenbl nOl1CKOBOro 11 npl1KnClnHOro xapaI\:Tepa: 

.. cnoc06HOCTb caMOCT051TenbHO opraH1l30BbiBaTb 11 npOBO,ll1Tb 3KCnepl1MeHTanbHYIO 

oTpa6oTKY. I1CCnenOBaHI151 l1 HcnbITaHWI 06pa"3UOB CTpenKoBo-nyweLJHOrO, apnlJ1nepHHCKoro 11 

paKeTHoro OPY)J(I151. I1X OTnenbHblX 3ne!\leHTOB !-Ia 110nl-1rOHHO!\1. CTeH;'10BOM 11 na60paTOpHO\! 

000pyno BaH l1l1. 

1.2 3alla~HI yqeOHOH JlIlCUllfInIlHbl: 

-noflYLIeHl1e npencTaBfleHHH 0 uemlX 11 npl1HUl1naX MoneflHpOBaHl1)l npoueccoB B (jll13wICC!,:l1X 

CI1CTeMaX CnAPO, Pa3HOBI1}lHOCTHX 1\1OneneH 1-1 l1X B03r-.1O)J(HOCT)lX; 

-npl106peTeHl1e 3HaHl1ii B 06naCTl1 Kn3CCH4eCKl1X nO)lXOllOB K 38n3LI3M MaTeMaTI1LIeCKOro 

1\1O;tenl1pOBaHI1)l npoueccoB pa3nHLIHbix ypoBHeii CflO)KHOCTl1 11 cywecTBYlDWHM MeTOna,,! 

aHMl13a Moneneii; 

-06YLJeIIl1e YMeHI1HM pa3pa60TKl1 11 nOCTpOeHI151 i\JaTe!\13TI14eCKI1X !VI0)lenei1 11 a.nrOpllTi'vl0B 

peWeHl15I 3an8L1 11.'1$1 CIICTeM (TlAPO: 

-OBnaneHl1e HaBblKal\ll1 I1CnOnb30BaHIUI BbILJHC;lllTC,lbHOi! TeXI-II1K~1 nJ1)l LIHCflCIlHoro aH8:1H3a 

MaTel\laTWleCKI1X Monenei1. 

1.3 npCJlMCTOM OCBoeHIISl JJ,IlCUlIfIJlllIIbl SIBJISlIOTCSl CJ1CJlYWUl.IIC OObCI<:Tbl: 
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-CPYH}laMeHTfulbHble 3al<OHbl BeweCTB3, KOJUrqeCTBa ,llBJ1)KeH!15! 11 ::meprl1l1. l(aK 

OCHOBbl ,llJUI M3TeM3nl LJeCKI1X CI) 11311I(Q-TeX H 11 LleC KI lX 

npOueCCOB CJlQ)KHOCTI1: 

-clm3114ecKl1e CI1CTeMbl. BXOll51WHe B COCT3B TeXHl1yeCKHX B 11 peal113YI-OLUHe IIX 

C[»)'HKUI1H KaK B CTaTI14eCKO~1. TaK 11 B ,llI1HaMHLJeCKOM PC)](11:--1aX: 

-:YlaTeMaTHLJeCKl1e MO,lleJlI1 pa'5JlHLJHbIX CI)J13!ILJeCKHX CHCTeM C CI1CTeMbJ YP3BHCIH1j:L 

rp3HI14Hble 11 H343JlbHbIe 

-113BeCTHble 'll1CneHHble MeTO;lbl 3HElJl113a ~1aTeMaTI1LleCKI1X 11 

n pOlleCCOB B Cp 11311l!eCKI1X CI1CTeM3X, 

1.4 Meno yqe6noJi JlIICUlm.rIlUlbl B cTpylnype 06paJOBaTeJlhHOH nporpaMMhl 

)J.I1CUl1nm1Ha 51 1.1 II QHI3I1 L ICCKOC MO,llCJlIlpOBaHHe CflAPO 

51BJl5leTC5f 065133TeJlbHOH Bapl1aTI1BHOH 4aCTH 1 Y4e6Horo nJlaHa, 

flepeQeHh o6yQeHlHl no .llHCUHnJlllHe, COOTHCCCHHblX C 


OCBOCHlUI 06paJOB~lTc.fl nporpaMMbl 


B Oe3VJlbTaTe l-nyqeHI151 ,llI1CUl1nJlI1Hbl cTY,lleHT ,llO:DKeH: 


• 	 l-1MeTb npe,llCTaBJleHl1e: 

- 0 CI1CTeMHOM nO,llxO}le K nocTpoeHlHo H 4eCKliX 

npoueccoB (MeXaHI1l!eCKHx. r330}lI1HUMl1yeCKI1X. 

11 B3pblB3 B3pblBY3TbiX ww\ Me)IClY 

C[JI13HLJeCKHX CHCTeMax TeXHI14eCKI1X 

HCnOJlb30B3HHH '33KOHOB coXpaHeHI151 BellleCTB3. KOnHyeCTB3 

,llBmKeHI151 11 M3TeM3TH4eCKl1X MOllenei1 CHCTeivl. 

• 
- BH,llhl. 11 COCTaB M3TeMaTHlJeCKl1X MO}leJlcti OCHOBHbIX CHCTC\1. 

BXOJUillll1X B COCT3B 11 

- B03MQ)KHble MeTO,lIbi 3HanH3a MaTeMaTI1"IeCKHX , MeTO,llbI n H5I CneUl1anbHblX 

TeXHHlJeCKHX 

• BbInO:IH5ITb: 

1 aHanl13 TeXHHyeCKI1X K3K cOBoKynHOCTI1 

cjJ!1'3l1 l IeCKI1X C!1CTeM: 

3Hanl1TH l ieCKI1e 11 Lll1CIICHHble paCLJeTbl H aH3Jl113 HblX 

• 
11 11 MeTO,llaMI1 M3TeiYJaTH'-leCKHX MO}lCJleH 4HblX 

ypoBHeH CJ1OJKHOCTI1 ,lIn51 KaK B OTaCJlbHblX qJ!13HYeCKI1X CI1CTCM3X. 

TaK H B MHoroCI1CTeMHblX o6'beKTax CnAPO. 

• HaBbIKI1: 

11 KOiYtnblDTepHblx II lln51 pCUleHH5I 3a,lla4 llHcncHHoro 

MM~ B CHCTeM3X; 

- I1CnOJlb30BaHHH HblX Cpe,llCTB Bbl"l TeXHI1KI1 npl1 

npoueCCOB 11 aHaJIl133 nonY43eMblx pe3ynbTaToB. 

.., 

.) 
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CTpYIuypa y'lc61lOH JlIICUHnJUlHbl no BUJla:\1 IJ $opl\1aM 

4 

HTOrOBa5I RTTeCTaUf15I no ,llHCUHnmme: 

12 

1..1 

6 

30 

36 

3RyeT 

KaH)lH)laTCKHH 3K3RMeH 

CI)opl\'1a HTorOBoro 

4. COJlepifmHUc YQe6Hoil LUICUlmmHlbl 

4.1 MOJlynbHblH TeMaTliQeCIeIli:i nnaH 

Ta6JHlUR 2 
1el\1aTH4eCKHH DJlaH DO MO,llYJl5Il\1 yL!ebHO~!l!!:!c~,!2nnHHbl V'+,J """",VICC I 

HOMep Ko.rIll'leCTBO 'laCOB II BHJlM 3alHITIIII 

pa3 aYWITopna51 
JleJla TeMbl I pa60Ta 

l1ToroBbl1l 
CaMOCT051 

)lHCUII )lHCUlln.rUHlbl KCP TCJILHalol 

mum Bcero Jl n3 
1\:0 IITpOJI b 

pa60Ta 

bl 

I 

2 

1 "> 
,) 

4 

5 
Bcero no pa3Jleny. 5 

2 
6 

7 

Bccro no pa3Jlc"lY: 6 
npOl\IC~YTo"lHa51 

aTTeCTaUH5I 

HToro: II 

1 

1 

1 

1 

I 

5 

-

5 
~ 

12 

12 

12 

18 
12 

1 66 
"> 12.) 

"> 18.) 

6 I 30 

36 

6 1 36 96 

P) 

TpYJlOCl\1 

1\:0CTb, 

'I 

144 

pa3JlCJlOB II TC:\l 

]. COJlCp~amle pa3Jlc"lOB II TCM 

I. MaTeMaTH4eCKf1e rvlO)lem1 

1lllCUlmllllllbi 

JlllCUlmmmbl (4 CCMCCTp) 

CHCTeM 

MaTel\1aTHyeCKHX l\lO)leJleH 

3. nOCTpoeHHe MaTeMaTH4eCKHX 

H MexaHH4eCKHX CHCTeM. 

TeXHHLleCKHX 06beKTax. 

Ha OCHOBe CHCTeMHO

CI1CTCM B 

4. LJ.HCJleHHble MeTO)lbI MaTeMaTH4eCKHX MO)leJleH 

H51 3a,lla4 1\1O)leJl5. npHMeHeHf1e npUKJlamiblX nRKeT013 )lJl51 

4 



4.2.2. COllCpj"aHliC pa31lCJlOB " TCM y~(COHOn llHCUlmJllUlb( (5 CCMCCTp) 

Pa3neJl 2. 411CJleHHOe MOneJlHpOBaHH5J npoueccoB 

(03 -6 , CP -30) 
TeMa 6. nOCTpoeHHe MexaHHtJeCKOH CHCTeMbl 

TeMa 7. nOCTpOeHl1e fI1nponHeBM3TwfecKoH CHCTeMbl 

4.3. nCpC'ICHb TCI\1 JlaoopaTopHblX pa60T 

npl1 113YlfeHI111 naHHoH J1I1CUl1nnHHbi _1a6opclTOpHble pa60TbJ He npenYCMOTpeHbl. 

4.4. nCpC'ICHb TCM npaKTII~lcCKHX 3aIISJTI111 

Ta6nHua 3 
TeMbI npaKTl1lfeCKI1X 3aH5ITI1H (113 nYHKTa 4.2.2) 

N~ 
HOMep TeMbl HaliMeHoBaHHe Te!\lbJ 

HaHMeHoB3HHe n penCTaBJleHHe 

n.n. oueHOlfHoro oueHoLIHoro 
nHCUI1nJlHHbl npaKTHtJecKor03aH5JTI15J 

CpenCTBa cpe~cTBa 

1 1 nOCTpoeHHe MexaHHlfecKoH Co6ecenOB3H He. BonpOCbl no 

CHCTeMbI TBoplfeCKoe TeMaM I pa3nemlM 

3an3Hl1e. nHCUHnJlHHbl. 

TeMbl TBoplfeCKI1 X 

3anaHI1H. 

2 2 nOCTpOeHl1e Co6ecenoBaHl1e. Bonpocbl no 

fI1npOnHeBMaTl1lfeCKOH CI1CTe!\lbl TBoplfecKoe TeMaM I p a3neml\1 

3anaHl1e. nl1c UI1 nJl H H bl. 

TeMbI TBOplfeCKI1X 

3anaH 11 H. -

I 
I 

I 

I 

i 
I 

4.5. nCpC'ICHb TCM CCi\lIIHapCKIIx 3aHRTIIII 

npH H3YlfeHHI1 naHHoH nHCUl1nJlHHbl ceMHHapCI(I1e 1aH5IT115J He npenYCMOTpeHbl. 

4.6. Co.acpmaHI1C caMOCTORTCJlbHOIl paooTbl acnHpalHoB 

CaMOCT05JTenbHa5J pa60Ta acnHpaHToB 3aKn"fOlfaeTC5J B TeopeTHlfecKoM 113YLleHHI1 

KOHKpeTHblx BonpocoB H BbInOnHeHHH TBopLlecKHx 3anaHHH. 

Ta6nHua 4 
TeMbI caMOCT05JTenbHblX 3anaHHH 

N~ HOMep HaHMeHoBaHl1e TeMbl HaHMeHoBaHHe npe.acTaBneHHe - : 
n.n . TeMbl 

LU1CUHn 

nHHbl 

caMOCT05lTeJlbHOH pa60Tbi oueHOlfHOfO 

cpencTBLI 

oueHOlfHOfO 

CpencTBLI 

2 1 

2 

" .J 

4 

5 

CTPYKTYPHO-C])YHKUHOHMbHbll1 

aHaJlI13 TeXHI1 LleCKOro o6beKTa. 

CPOpMl1pOBaHl1e COCT3 BJ15JfOWl1X 

M3TeM3TI1lfeCKOH MOneJlI1 . 

nOCTpOeHl1e CTpYKTypHblX c x eM 

o6beKToB. 

MonenHpoBaHHe cocpenOTOLJeHHblX 

fa30nHHaMHlfeCKHX CHCTeM. 

MonenHpoBaHHe pacnpeneneHHblx 

fI1npoMexaHHlfecKHx CHCTeM 

npl1HUl1nbI MOnenl1pOBaHI151 B naKeTe 

Co6ecenoBaHHe Bonpocbl no I 

TeMaM I pa1nenal\I I 

nl1CUl1nnl1llbl 

5 




ADAMS 
"I 
.J 6 

7 

rIocTpOeHl1e MexaHIFleCKOI1 CI1CTeMbl 

B ADAMS 

rIocTpoeHHerl1JlpOnHeBMaTI1LJeCKOI1 

CHCTeMbI B ADAMS 

TBOpLJeCKOe 

3aJlaHl1e 

TeMbl TSOpLJeCKI1 x 

3aJlaHl1l1 

-------------"---

.

. 

5. MeTOlUI'IecI\:lie yl\:~BamU] JlJISl acnlipaHToB no IB)I<ICHIUO llHCUlIl1J1lIHbl 

npl1 l13YLJeHI1l1 Jll1CUl1nnHHbl «MaTeM8Twlecl<oe l1 cl)l13wlecKoe MOJlenHpOBaHl1e CnAPO» 

aCnYlpaHTaM uenecoo6pa3Ho BbInOJ1H5lTb cneJlYfOuU1e peKOMeHJlaUHH: 

1. v13Y'-leHl1e YLle6HoM Jll1CUl1nJ1l1Hbi )Jomlmo SeCTl1CL CI1CTeMaTl1LJeCKI1; 

2. nocne l13YLleHI15l KaKOrO-nI160 pa'mena no YLJe6Hl1KY I1nl1 KOHcneKTHbIM MaTep~lan8\1 

peKOMeHJlyeTc5I no naM5lTl1 Bocn pOlBBecm OCHOI3H ble TepM 11 H bL on peJleneH 1151. nOH5ITI15l pa3Jle,18: 

3. BC)1 1'eM8Tl1K8 sonpocoB. 113YLJael\lbL\ CC1\IOC1'05lTeJ1bI-lO. ·3a.'1ae1'C)1 npenOJlaBC11'eneM. VIi\1 

)Ke JlafOTC5l l1CTOLJHl1KI1 (13 nepByl:O oLIepenb SHOBb W3.'1aHHble B nepl1oJlI1LJecKoii HayqHO~ 

nl1TepaType) JlJl5l 60nee JleTC1nbHoro nOHI1f\1aHI15l BonpocoB. o3BY'-JeHHbIX HC1 JleKlll1l1; 

4. K BbInOJlHeHl11D npaKTl1LJeCKl1X 38JlmmM npl1cTynaTb noele caMOCT05lTenbHoti pa60Tbl 

no 113YLJeHl1fO 1'eOpeTl1LJeCKl1X BonpocoB. 

6. 06pa30B~neJlbHble TeXIIOJ10nm, licnOJlb'3yeMble 

LUISl <iJOPMHPOB31111Sl 3H3HI1H. 

,Un5l ycnewHoro OCBOeHI15l JlHCUl1nnl1Hbl npI1MeWllDTC51 pa3Jll1LJHble 06pa30B8TeJlbHble 

TeXHonorHH, KOTopble 06eCne'-lHBafOT JlOCTH)[(eHl1e nJlaHl1pyeMblx pe3ynbTaToB 06YLJelll151 

COrJlaCHO OCHOBHOM npocpeCCl10HanbHOH 06paJoBaTeJlbHOH nporpaMMbI. 

npOBeJleHl1e neKUl10HHbIX 3aH511'I1M IlO JlI1CUl1nmlHe OCHOBbIBaeTC51 Ha aKTI1BHOM MeTO.le 

o6Y'-leHI151. IlpH KOTOPOM aCnl1paHTbl He naC01l3Hble CJlywaTenl1. a aKTI1BHble YLlaCTHI1KI1 3aH51TI151. 

OTBeLJafOIUl1e Ha BonpOCbI npenOJlaBaTeJl51. BonpOCbl npenOnC1B8Ten51 HaueneHbl Ha aKTl1Bl13aUl1l:O 

npoueCCOB YCBOeHI151 MaTepl1ana. a 1'8K)Ke Ha pa3BHTlIe norl1LJeCKOrO MblWneHI15L npenon3BC1Te.lb 

3apaHee HaMeLJaeT cnHCOK BonpOCOB. CTI1i\lynHpYIOUU1X aCCOUHaTI1BHOe MblWneHI1C Ii 

YCTaHOI3JleHl1e CB513ei1 C paHee OCBOeHHbIlI,l MaTepl1a.101l,1. 

npOBeJleHl1e npaKTlFleCKllX "33H51TlIM OCHOBbIB8eTC5I Ha I1HTeraKTl!I3HOM MeTone 06yL!eH~151. 

npl1 K01'OPOM aCnl1paHTbl B3al1f\1O,rrei1cTBYIOT He TO~lbl\O C npenO.'1aRaTe~le\1. HO 11 JlPyr C ;:rpyro\1. 

npl1 31'OM JlOMI1Hl1pyeT aKTI1SHOC1'b 8Cn!1P811T0I3 13 npouecce 06YLJeHl151. MeCTO npenOJlaBaTe.l5I 13 

I1HTepC1KTl1BHbIX 3aH51TI151X CBOJll1TC51 j( HanpaSJleI-IYllO ne>rreJlbHOCTI1 aCnl1paH1'OB Ha JlOCTI1)J(eHl1e 

uenei1 33H51TH51. 

7. <I)OHll OUCHO'-lIIhIX CPCllCTB 

<DOHJl oueH04HblX CpeJlCTS Jln51 npOBeJleHH51 npOMe)KY1'olll-IOH aTTeCTaW111 11 TeKyll~ero 

KOHTpOn5I no JlHCUlmJlHHe «MaTeMi:Hl1LJeCKoe 11 (Im3WleCKoe MOJlenl1pOSaHl1e CnAPO» 

npeJlCTaSneH B Bl1Jle npI1JlOlKeHH51 K pa60LJeM npOrpaMi\1e JlI1CUl1nJl11 Hbl. 
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