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1. U:EJIII OCBO EHIIH ,l.lU CIJ:IIIlJIIIHhl 
U,eJib OCBoemrn )J.HCU:HilJIHHhI: npHo6peTeHHe 061.l(HX o63opHblX 3HaHHH 0 COBpeMeHHOM 

nporpaMMHOM 06ecneqemu1, IICilOJih3yeMOM B xo.n.e MaTeMaTH1IeCKIIX II IIH:>KeHepHbIX pac1IeTOB, a 

TaK)l(e nonyqeHIIe npaKTII1IeCKIIX HaBhIKOB HCilOJih30BaHH51 OT)J.eJibHhIX nporpaMMHbIX npo.n.yKTOB 

TaKOro THna. 

,l.J,n51 .n.ocTH)l(emrn u:enH npe.n.nonaraeTC51 peIIIeHIIe cne.n.y10r.u:Hx 3a.n.aq: 

• 3HaKOMCTBO c npo6JieMaTHKOH COBpeMeHHhIX MeTO)J.OB, TeXHOJIOfHH no.n.roTOBKH H 

aBTOMaTH3aU:Irn peIIIeHH51 Hay1IHhIX H HH)l(eHepHbIX 3a.n.aq; 

• rrpaKTHqecKoe OCBOeHHe B03MO)l(HOCTeii:, rrpe.n.ocTaBmieMbIX COBpeMeHHhIMH rrporpaMMHhIMH 

rraKeTaMH HH)l(ettepHhIX pacqernB, B nepBYffi oqepe.n.h, rraKeTaMH MATLAB H Mathcad. 

2. MECTO ,L(IICU:IIIlJIIIHhl B CTPYKTYPE onon 
,l.J,HCUHIIJIHHa «llporpaMMHOe 06ecrreqett11e )J.JI51 MaTeMaT11qecKHX 11 HmKeHepHbIX pacqeTOB» 

OTHOCHTC51 K )J.HCUHilJIHHaM no BbI6opy qacTH, cpopMHpyeMOH yqacTmIKaMH o6pa30BaTeJibHhIX 

OTHOIIIeHHH, 6JIOKa El ,l.J,HCUHIIJIHHhI (Mo.n.ynH) yqe6Horo IIJiaHa. 

3. IlJIAHIIPYEMhIE PE3YJihTAThl OJiYqEHIIH no ,L(IICU:IIIlJIIIHE 
llnaH11pyeMhie pe3yJihTaThl o6yqeHH51 no )J.HCUHTIJIHHe, COOTHeceHHbie c IIJiaH11pyeMhIMH 

pe3yJihTaTaMH OCBOeHII51 011011 ( ~) KOMileTeH1(1151MH II HH)J.HKaTopaMH )J.OCTH)l(eHH51 KOMTieTeHUHH 
<JJopM11pyeMb1e nnaHHpyeMble pe3yJlbTaTbl 06y•1eHHH no J:\HCl.U1nJ1HHe, B COOTBCTCTBHH c HHJ(HKaTOpOM J:\OCTHJl(CHHH Ha11Mettoeatt11e 

KOMneTeHUHH KOMneTCHUHH oueHO'IHOro cpeJ(CTBa 

( KOJ:\, COJ:\Cpll<aH He l1HJ(HKaTop J:\OCTHll<CHHH KOMneTCHUHH PeJyJJbTaTbt 06y'leH11H no J111cu11nn11tte 

KOMneTeHUHH) (KoiJ, coiJep.?/CaHue uHOUKamopa 

nK-1. nK-1.1. 3HaeT OCHOBHbie cp11311KO- 3HaeT: OTt1eTb1 no 

Cnoco6eH MaTeMaTH4eCKHe MOJI.eJJH • MeTOJlbl pa60Tbl c Hay4HO-TeXHI14eCKOH na6opaTOpHbIM 

npOBOJlHTb npoueccos, RBJJeHHH 11 o6beKTOB B JJHTepaTypoii 11 11HcpopMau11ei1; pa60TaM. 

cp11311KO- o6JJaCTI1 HaHOTeXHOJJOrHH 11 • MeTOJI.OJJOrHH pa3pa60TKI1 
MaTeMaTH- MI1KpOCI1CTeMHOH TeXHHKH, a nporpaMMHOro o6ecne4eHHR JI.JJR Hay4HbIX KoHTpOJJbHbie 

4eCKOe TaK)!(e MeTOJlbl MOJI.eJJ11posaHHH. 11 11H)!(eHepHbIX pac4eTOB. sonpocbI K 

MOJI.em1posaH11e nK-1.2. YMeeT npOBOJI.HTb YMeeT: na6opaTOpHbIM 

HCCJJeJI.yeMblX MOJI.en11posam1e npoueccos, • pewaTb JaJI.a4H, 11cnoJJbJOBaTb pa6ornM . 

npoueccos HBJJeHHH 11 06beKTOB B o6JJaCTI1 411CJJeHHble MeTOJlbl KOMnbIOTepHoro 
HaHOTeXHOJJOrH HaHOTeXHOJJOrHH 11 MOJI.eJJ11posaHHH o6beKTOB HaHOTeXHOJJOrHH KoHTpOJJbHbie 

11 11 o6beKTOB MHKpOCHCTeMHOH TeXHHKH, B TOM 11 MHKpOCHCTeMHOH TeXHHKH; BOnpOCbl K 

HaHO- 11 411CJJe c 11CnOJJb30BaHHeM • np11MeHHTb JlJlH pac4eTOB peHTHHr-

M 11KpOCI1CTeM- cospeMeHHbIX nporpaMMHbIX HH~>OpMaUHOHHble pecypcbl 11 TeXHOJJOrHH; KO HTpOJJ IO 11 

HOH TexH11K11 c cpeJI.CTB . • a Han 11311pOBaTb, npeJI.CTaBJJHTb 11 npoMe)!(yT04HOH 

11CnOJJb30Ba- nK-1.3. BJJaJI.eeT HaBbIKaMH ocpopMJJRTb pe3yJJbTaTbl HaytlHO- aTTeCTa UH 11. 

HHeM aHan11Ja npoueccos 11 o6beKTOB HCCJJeJI.OBaTeJJbCKOH 11 npoeKTHO-
cospeMeHHbIX HaHOTeXHOJJOrHH 11 

KOHCTPYKTOpCKoii JI.eHTeJJbHOCTH. 
KOMnblOTepHblX MI1KpOCI1CTeMHOH TeXHI1KI1 Ha BnaJI.eeT: 
TeXHOJJOrHH OCHOBe cp11311KO-MaTeMaTH'!eCKOro • MeTOJI.aMH KOMnblOTepHblX TeXHOJJOrHH 

11 KOMnblOTepHOro 
JlJlH MOJI.eJJ11posaHHR 06beKTOB 

M0,11.em1poBaHHH . 
HaHOTeXHOJJOrHH 11 MI1KpOCI1CTeMHOH 

TeXHI1KI1. 

nK-3. nK-3. I. 3HaeT MeTOJlbl 11 cpeJI.CTBa 3HaeT: 0T4eTbI no 

Cnoco6eH nJJaH11posaH11R 11 opraH11Jau1111 • MeTOJlbl npoBeJI.eHHH 3KCnep11MeHTOB 11 na6opaTOpHblM 

aHaJJH311pOBaTb HCCJJeJI.OBaHHH H pa3pa6oTOK, Ha6JJIOJI.eHHH, o6o6meHHH H o6pa60TKH pa60TaM. 

11 MeTOJlbl o6o6meHHH H o6pa60TKH HHcpopMaUI111 c HCnOJJb30BaHHeM 

CHCTeMaTH3Hpo- HHcpOpMaUHH. HHcpOpMaUHOHHbIX TeXHOJJOrnH; KoHTpOJJbHbie 

Ba Tb nK-3.2. YMeeT npHMeHJITb • MeTOJI.H4eCKHe H opraHH3aUHOHHble sonpocbI K 

pe3yJJbTaTbl HOpMaTHBHYIO JlOKyMeHTaUHIO, acneKTbl ocymecrnneHHR Hay4HO- na6opaTOpHbIM 

HCCJJeJI.OBaHHH, CBR3aHHYIO c npoBeJI.eHHeM HCCJJeJI.OBaTeJJbCKOH H onbITHO- pa60TaM. 

npeJI.CTaBJJRTb Hay4HO-HCCJJeJI.OBaTeJJbCKHX H KOHCTPYKTOpCKOH JI.eHTeJJbHOCTH B 
MaTepHaJJbl B onbITHO-KOHCTPYKTOpCKHX pa6oT, npocpeCCHOHaJJbHOH JI.eHTeJJbHOCTH. KoHTpOJJbHbie 

BHJI.e Hay4HbIX ocpopMJJHTb pe3yJJbTaTbl Hay4HO- YMeeT: sonpocb1 K 

OT4eTOB, HCCJJeJI.OBaTeJJbCKHX H OnbITHO- • ocpopMJJHTb pe3yJJbTaTbl Hay4HO- peHTHHr-

ny6n11Kau11i1, KOHCTPYKTopcKHX pa6oT. HCCJJeJI.OBaTeJlbCKHX 11 OnbITHO- KOHTPOJJIO H 

npeJeHTaUHH nK-3.3. BnaJI.eeT HaBbIKaMH c6opa, npoMe)!(yT04HOH 
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o6pa60TKH, aHaJJH3a H o6o6meHHH KOHCTPYKTopcKHX pa6oT; 

pe3yJJhTaTOB 3KCnepHMeHTOB H • npHMeHHTb MeTOJlbl npoBe}leHHH 

HCCJle,ll,OBaHHH B 3KcnepHMeHTOB. 

COOTBeTCTBYIOIUeH o6nacrn BJJa.ueer: 

3HaHHH, COCTaBJJeHHH OT'leTOB • HaBbIKaMH c6opa, o6pa60TKH, aHaJJH3a H 

(pa3}leJJOB OT'leTOB) no TeMe HJIH o6o6meHHH pe3yJJbTaTOB 3KCnepHMeHTOB H 

no pe3yJJhTaTaM npose.ueHHbIX HCCJJe.UOBaHHH B COOTBeTCTBYIOIUeH 

3KCnepHMeHTOB. o6JJaCTH 3HaHtti1; 

• HaBbIKaMH npoBe}leHHH 3KCnepHMeHTOB B 

COOTBeTCTBHH c ycTaHOBJleHHbIMH 

nOJJHOMO'IHHMH; 

• HaBbIKaMH COCTaBJJeHHH OT'leTOB 

(pa3}leJIOB OT'leTOB) no TeMe HJIH no 

pe3yJJbTaTaM npoBe}leHHbIX JKcnepHMeHTOB. 

4. OE'hEM II CTPYKTYPA ,l(IICI(IIIIJllIHbl 
Tpy.n;oeMKOCTh .n:11c1umrrttHhI cocTaBJI51eT 3 3aqeTHhIX e.n;ttHHI.IhI, 108 qacoB. 

TeMaTuqecKHH nnau 
Q>OpMa ofiyqeuuH - oquaH 

Ha11Mett0Batt11e TeM 11/11n11 pa:menoa/TeM 
J111c1mnmrnh1 

BBeJleHHe s MaTeMaTH'leCKoe 5 
MO}leJJHpOBaHHe H KOMnblOTepHbIH 

3KcnepHMeHT. 

CttcTeMa HH)l(eHepHbIX H Hay'IHhIX 5 
pac'leTOB MATLAB 

~ 
" ::< 
" u 

KottTaKTHaJI pa6orn 06y•ia1ow11xcJ1 
c neJ1arorn4CCKl1M pa60THl1KOM 

1-4 4 

5-12 8 

:s: 
§ 
"' " t::; 

4 6 

8 12 

IO 

20 

aTTeCTal(HH. 

<DopMhl TeKywero 
KOHTpOnJI 

ycnenaeMocrn, cjiopMa 
npoMelKYTO'IHOH 

aTTecTau1111 
(no ce.MecmpaM) 

peHTHHr-KOHTpOJJb 

N!!I 

peHTHHr-KOHTpOJJb 

N!!2 
3 CttcTeMa HH)l(eHepHbIX H Hay'IHbIX 

pac'leToB Mathcad 

5 13-18 6 6 8 15 pei1THHr-KOHTpOJJb 

N!!3 
Bcero 3a 5 ceMeCTp: 18 18 45 3K3aMeH (27) 

f-l aJ1ML111e B ,LU-1CL\Ml1JlMH e Kil/KP 
J-1Toro no JJ.MCU.Hnm1He 18 18 45 3K3aMeH (27) 

Co.uepmauue JICKUHOHHhIX 1aHHTHH no .uucuunnuue 

Pa1.ueJI 1. Boe.ueuue B MaTeMaTnqecKoe MO.UeJiupooauue u KOMUhIOTepubIH 3KcnepuMeHT. 
1) Beeoe1-1ue. 06utue ceeoeHUfl 0 MameMamu'-leCKOM MOOe!lUpOBQT-tUU u KOMnblOmepHOM 

3KcnepuMeHme. IIpo2paMMHbte cucmeMbl O!lfl 1-1aytt1-tbtX u u1-1;;1ce1-1ep1-1btX pacl/emoe (Mathcad, 
Maple, Mathematica, COMSOL u op.). 

2) 063op 803MO:JICHOCmeii ny6!lUKa71uu pe3y!lbmamoB 1-1ayttHblX UCC!le006a1-1uii u Heo6xoOUM020 
O!lfl 3mo20 npo2paMM1-to20 06ecnel/e1-tufl (1-1ay'-l1-tbze U30aHufl u ux peumu1-12u; meKcmoBbte u 
2pacjJuttecKue peoaKmopbz, 3aUJuma 1-tay'-11-1020 npuopumema). 

Pa1.uen 2. CucTeMa uumeuepHbIX u uayqubIX pacqfaoo MATLAB. 
3) 063op B03MO:JICHocmeu cucmeMbl MATLAB. Cpa61-te1-1Ue c aJLbmep1-1amuBHblMU cucmeMaMu. 

ApxumeKmypa cucmeMbl MATLAB. Pe:J/CUMbl pa6ombt B cucmeMe MATLAB. Oc1-10BHble 
onepamopbz u cjJyHK71uu Oil.fl MameMamu'-leCKUX pacl/emoe u BbtnO!ll-teHUR KoMnb1omep1-1btX 
3KcnepUMeHmoe. I'pacjJu'-lecKue B03MO:JICHocmu cucmeMbl MATLAB. Hx cpae1-1eHue c 
603MO:J/CHOCmflMU a!lbmep1-1amU6HblX cucmeM. 

4) YnpaB!lfll-OUJUe K01-tcmpyK71uu fl3bZKa MATLAB. OnmUMu3a71uR ucno!lb30BaHUfl pecypcoe 6 
MATLAB. 

5) OrnoBbl npo2paMM1-1020 napa!l!le!lU3Ma 6 MATLAB. 
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6) Bo3Moa1c1-1ocmu MATLAB no u1-1me2paiJuU c opy2uMu cucmeMaMu. flocmpoe1-1ue 
2paqm1JecK020 u1-1mep</Jeuca nollb3oeameJlJl. OC1-1oe1-1b1e 603Moa1c1-1ocmu cpeObl Simulink. 

Pa1AeJI 3. CucTeMa uumeuepnhIX u uay'IHhIX pac'leTOB Mathcad. 
7) CUM60Jlb1-lble 6bl1JUCJle1-1uJl e Mathcad. I'pa<jJu1JecKue 603MO:Jte1-1ocmu Mathcad. 
8) flpo2paMMupoea1-1ue 6 Mathcad. 
9) Bo3MOJtC1-1ocmu Mathcad no u1-1me2paiJUU c opy2UMu cucmeMaMu. ,[(0KyMe1-1mupoea1-1ue B 

Mathe ad. 

Co,11.epJKauue Jia6opaTopubIX 3aHHTHii no ,11.uc.._unJiuue 

Pa3,[J.eJI 1. Bse,11.euue B MaTeMaTU'leCKOe MOAeJinposauue H KOMUhlOTepHhlH 
3KcnepuMenT. 

I) flJla1-1upoea1-1ue Bbl1JUCJlumeJlb1-1020 3KcnepUMe1-1ma (4 ll.}. , 

Pa3,11.eJI 2. CucTeMa uuJKeuepubIX H uay'IHhIX pac'leToB MATLAB. 
I) HacmpouKa cucmeMbl MATLAB. Pa3pa6omKa u 3anycK M-<jJauJloe. BU3yanu3aiJUJl 

pe3yllbmamoe 6bl1JUCJle1-1uu e cucmeMe MATLAB (2 ll.}. 
2) OnmUMu3aiJUfl ucnOJlb3oea1-1uJl pecypcoe e MATLAB (2 ll.} . 
3) AemoMamu3aJ,JUJl KOMnb10mep1-1020 3KcnepUMe1-1ma e MATLAB (2 ll.} . 
4) llapanlleJlb1-lble 6bl1JUCJle1-1uJl e MATLAB (2 ll.} . 

Pa3,11.eJI 3. CucTeMa uuJKeuepubIX u uay'IHhIX pacqfaos Mathcad. 
I) CUMeOJlb1-lble 6bl1JUCJle1-1uJl e cucmeMeMathcad (2 ll.}. 
2) flpo2paMMupoea1-1ue e cucmeMe Mathcad (4 ll.). 

5. OII;EHQqHbIE CPE,L(CTBA ,L(.IDI TEKYII(Ero KOHTPO.IDI YCIIEBAEMOCTII, 
IIPOMElKYTQqHQH ATTECTAII;IIII no lITOr AM OCBOEHIDI ,L(lICII;lIIIJllIHbl 
II yqEJ>HO-METO,L(liqECKOE OEECIIEqEHIIE CAMOCTO.HTEJibHOH P AEOTbl 

CTY,L(EHTOB 

5.1. TeKy..._uii KOHTpOJih ycnesaeMocTn 
IlpuMepHbIH nepeqeub BODpOCOB K peiiTHHr-KOHTpOJIIO .NH 

1) 06Jlacmu npUMe1-1e1-1UJl K0Mnb10mep1-1b1x mex1-10Jlo2uii e 1-1ay1J1-1bzx uccJleooea1-1UJlX u u1-1a1ce1-1ep1-1bzx 
pac1Jemax. 

2) 06Ufue npu1-1iJUnbz nocmpoe1-1UJl MameMamu1JecKux MooeJleu. 
3) 06UfaJl cxeMa npoeeoe1-1uJl KOMnb10mep1-1020 3KcnepUMe1-1ma. 
4) Pm1-1oeuo1-1ocmu u npUMepbz npo2paMM1-1020 06ecne1Je1-1UJl, ucnoJlb3yeM020 e 1-1ay1JHbtX 

UCCJleOOBaT-lURX u U1-lJtee1-1epHblX pac1Jemax. 
5) Cpae1-1umeJlb1-lbZU a1-tanU3 npo2pOMMHblX cucmeM, ucnollb3yeMblX e HaY'll-lblX u W-tJtceHepHbtX 

pac1Jemax. 
6) Cnoco6bz ny6JluKaiJUU pe3yllbmamoe 1-tay1J1-tblX uccJleooea1-tuu. 
7) Oc1-1oe1-1bze peumu1-t2u 1-tay1J1-tblX U3oa1-1uu u npu1-1iJunbz ux <fJopMupoeaHUJl. 
8) 063op npo2paMM1-1bzx cpeocme, ucnoJlb3yeMblX npu ny6JluKaiJUU pe3yllbmamoe Hay1J1-tblX 

UCCJleOOBa1-lUU. 
9)flo1-tJlmue 1-1ay1J1-to20 npuopumema. K0Mnb10mep1-1bze cpeocmea 3GUfUmbz u noomeepa1coeT-tuJ1 

1-1ay1J1-1020 npuopumema. 

IlpuMepHblH nepe'leHb BOnpOCOB K peiiTHHr-KOHTpOJIIO .NU 
I) ApxumeKmypa u ocT-tOB1-lble B03MO:JtcT-tocmu cucmeMbl MATLAB. 
2) Cnoco6b1 onuca1-1UJl u u1-1UiJUGllU3GiJUU MampuiJ 6 MATLAB. 
3)Bbm0Jl1-1e1-1ue onepaiJuu 1-1ao oa1-11-1bZMU e cucmeMe MATLAB. 
4) 0CHOB1-lble B03MOJtCHocmu eU3yanU3aiJUU oa1-t1-tblX 6 MATLAB. 
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5 J Onepamopbz eeme!leflU5/, e 5l3bZKe MATLAB. 
6J Onepamopbz l/UT<.fla e 5l3b1Ke MATLAB. 
7)llpo6!leMa <jJpaZMe11mal/uu naJvt51,mu e MATLAB u cnoco6b1 ee peute1-1u51,. 

8J Cnoco6b1 yee!lu1JeHU5i, cKopocmu pa6ombz MATLAB-npo2pC1M.M. 
9J OC11oe11bze e03Mo::>1C11ocmu nporjJwzupoBUf,UKa MATLAB u cnoco6bz e20 ucno!lb3oeaHU5i,. 
1 OJ ApxumeKmypa napa.rl!le!lbHbZX 6bl1JUC!le11uu e MATLAB. 
11 J Onepamop parfor: cu1-1maKcuc, cnoco6bz ucno!lb3oea1-1UJ1, 02pa1-1u1Je1-1u51,. 
l 2J Pe;)ICUM spmd: cu1-1maKcuc, oc11oe1-1b1e rjJyHKl/UU onuca11u51, pacnpeoe!lewtblX oa1-111b1x, 

02pa1-1u1Je1-1UJ1. 
l 3J Cnoco6bz UMnopma u 3Kcnopma oa111-1bzx e cucmeMe MATLAB. 
14) Ilocmpoeuue 2pa<jJu1JecK020 u1-1mepc}Jeuca no!lb3oeameflR e MATLAB: oc1-toel-lbze 

eo3Mo::>1c1-1ocmu, cpeocmea u 02pa11u1Je1-1u51,. 
15J OC11oe11b1e <jJyl-lKl/UU u o6Jlacmu npUMe11e11ufl cpeobl Simulink 

Ilp11MepHhIH nepeqeHb BODpOCOB K peiiTHHr-KOHTpOJIIO .NB 
1J ApxumeKmypa u oc1-1oe1-1b1e eo3Mo:>1c1-1ocmu cucmeMbl Mathcad 
2J <PopMambz <jJailnoe Mathcad 
3J Oco6e1-11-1ocmu 6bLnO!ll-lel-lU5/, cUMeO!lbl-lblX 6bl1JUC!le1-1uu e Mathcad 
4J Oco6e1-11-1ocmu ebzno!l1-1e1-1UJ1 IJUC!lel-ll-lbZX pac1Jemoe e Mathcad 
5J BU3yanU3al/U5/, oa1111b1x e Mathcad 
6J Cu11maKcuc u u1-1cmpyMel-lmapuu npo2pC1M.Mupoeal-lU5/, e Mathcad 
7J lfMnopm u 3Kcnopm oa1-111bzx e Mathcad 
8J ,l{oryMe1-1mupoea11ue e Mathcad u u1-1me2pal/Ufl c e1-1eut11UMu npo2paMMl-lbZMU cucmeMaMu. 

5.2. IlpoMemyToqHaH arrecTaQHH no H:TOfa.M OCBOemu1 ,ll;HCJJ;HIIJIHHbl (3K3aMeH). 

Ilp11MepHbIH nepeqeHb BODpOCOB K )K3aMeHy 
1J 06Uf,ue npul-ll/Unbz nocmpoeHU5/, MameMamu1JecKux Mooe!leu u npoeeoe1-1U5/, KOMnb1omep11020 

3KcnepUMe1-1ma. 
2J Pm1-1oeuo1-tocmu u npUMepbl npo2paMM1-1020 06ecne1JeHU5i,, ucnO!lb3yeM020 e 1-tay1Jl-lblX 

ucc!leooea1-1U5/,X u u1-1;JfCe1-1ep1-1b1X pac1Jemax. CpaeHume!lbl-lblU a11anU3 npo2paMM1-1bzx cucmeM, 
ucno!lb3yeMblX e Hay1J1-1b1x u u1-1:J1ce1-1ep1-tb1X pac1Jemax. 

3J Cnoco6bz ny6!luKal/uu pe3yllbmamoe 11ay1J11bzx ucc!leooea11uu. Ocl-loel-lble peumu112u 1-1ay1J1-tbzx 
U3oa1-1uu u npUl-ll/Unbz ux <jJopMupoea11U5i,. 

4J 063op npo2pC1M.M1-1bzx cpeocme, ucno!lb3yeMblX npu ny6!luKal/UU pe3yllbmamoe 1-1ay1J1-1bzx 
ucc!leooea1-1uu. 

5JApxumeKmypa u oc1-1oe1-tb1e eo3Mo:J1c11ocmu cucmeMbl MATLAB. 
6J Cnoco6b1 onucal-lUfl u Ul-lUl/UClflU3al/UU Mampul/ e MATLAB. 
7J Bbzno!l1-1e1-1ue onepal/uu 1-1ao oa1-11-1bZMU e cucmeMe MATLAB. 
8J Oc1-1oe1-1bze 603MO;JfC1-lOCmu eu3yanU3al/UU oal-lHblX e MATLAB. 
9J Onepamopbz eem6Jle11U5i, u 1JUKJza B 5l3blKe MATLAB. 
1 OJ Cnoco6b1 yee!lu1Jel-lU5/, cKopocmu pa6ombz MATLAB-npo2pC1M.M. 
11J ApxumeKmypa napa.rl!le!lbflblX eb11JUC!le11uu e MATLAB. Onepamop par/or. Pe:>ICUM spmd 
12J Cnoco6bl UMnopma u 3KCnopma oal-ll-lblX 6 cucmeMe MATLAB. 
13J Oc1-1oe1-1b1e <jJyl-lKl/UU u o6!lacmu npuMe11el-lUfl cpeobz Simulink 
14J ApxumeKmypa u oc1-1oe1-1b1e eo3MO:J1c11ocmu cucmeMbl Mathcad 

' ( 

. / ' 

15 J <PopMambz <jJailnoe Mathcad Oco6e1-t11ocmu 6bLnO!l11e11UJ1 CUMGO!lbl-lblX ebztlUC!le1-1uu e Mathcad. 
16J Oco6e1-11-1ocmu 6bLnO!ll-le1-tufl 1Juc!le111-1b1x pac1Jemoe e Mathcad. 
17J BU3yanU3al/U5/, oa111-tblX e Mathcad. 
18J Cu1-1maKcuc u Ul-lcmpyMel-lmapuu npo2paMMupoea1-1U5/, e Mathcad. 
19J lfMnopm u 3Kcnopm oa1111bzx e Mathcad. lfl-lme2pal/Ufl c e1-1eut1-1UMu npo2paMM1-lblMU 

cucmeMaMU. 

5.3. CaMOCTOHTeJihttaH pa6oTa o6yqaro~erocH. 
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CaMOCTOHTeJibHaH pa6oTa cTy,neHTOB no ,n:Hcr.ummrne «flporpaMMHOe o6ecneqeHHe .JJ.JUI 

MaTeMaTifqecKHX If HH'/KeHepHbIX pacqeTOB» BKJUoqaeT B ce6H CJie,ny1omHe Blf,l(bl .ueaTeJibHOCTH: 

1) rrpopa60TKY yqe6Horo MaTepHaJia no I<OHCneKTaM, yqe6HOH If HayqHOll mnepaType, B TOM 

qlfCJie no BOrrpocaM, He pacCMOTpeHHbIM Ha ay)JJITOpHbIX 3am1nu1x; 

2) nO,UfOTOBKY K na6opaTOpHbIM 3aHHTHHM, Tpe6yIOI.UyIO COBMeCTHOfO BblIIOJIHeHHH MaJibIMH 

rpynnaMH CTy,neHTOB paccMaTpHBaeMbIX Ha JieK[(HHX OT)J.eJibHblX BOnpocoB HCIIOJib30BaHHH CHCTeM 

MATLAB H Mathcad; 

3) no.nroTOBKY no BCeM BH,UaM KOHTpOJibHbIX MeponpHHTHH, B TOM qlfcJie I< TeKymeMy 

KOHTpoJIIO 3HaHHH H rrpoMe'/KyToqHoii arrecTa[(HH. 

1) 
2) 
3) 
4) 
5) 

Bonpochl )J.JIH caMOCTOHTeJibuoii pa6oThI cry.ueuToB 
IIpo2paMMupoea1me e cucmeMe Mathcad. 
Oc1-1oe1-1bie eo3MO:JJCHocmu cucmeMbl Mathematica. 
Oc1-1oe1-1bie 603MOJtc1-1ocmu cucmeMbl COMSOL. 
063op u1-1cmpyMe1-1mClJlbHblX naKemoe MATLAB (MATLAB Toolboxes). 
llpo2pa.MMHble cnoco6bl 1-1acmpouKu 2pacjJuK06 e MATLAB. 

6) llpo2pa.MM1-1bie cnoco6bi co3oa1-1UJl eo3MOJ1C1-1ocmeu u1-1mepaKmu6Ho20 63awvtooeucmeUft 
no!lb30eame;m c 2pacjJul/eCKUMU o6MKmaMu MATLAB. 

7) Oc1-1oe1-1bie eo3MOJ1c1-1ocmu MATLAB Compiler. 
8) Co3iJa1-1ue pacnpocmpaHfleMblX MATLAB-npW10J1Ce1-1uu. 
9) Bo3MOJ1C1-1ocmu cepeuca arXiv.org u npuHiJUnbl pa6ombl c HUM. 

OcHOBHbIM HCTOqHifKOM HH¢opMa[(Hlf ,l(JIH BblIIOJIHeHHH caMOCTOHTeJibHOll pa60Tbl HBJI5IIOTC5I 

crrpaBOl'.J:Hbie IIO,UCHCTeMbl If o¢HU:HaJibHbie caHTbI rrporpaMMHbIX rraKeTOB, myqaeMbIX B paMKax 

,nHCU:HnJIHHhI. B xo.ue caMOCT05ITeJI1>Hoii pa60T1>1 cTy,neHThI .uomKHhI no3HaKOMHThC5I c co.uepn<aHHeM 

COOTBeTCTByIOI.UHX pecypcoB, HMeIOI.UHM OTHOllleHHe K paccMaTpHBaeMbIM Ha JieK[(H5IX BorrpocaM, I< 

3a,naHH5IM Jia6opaTOpHbIX pa6oT H K BorrpocaM ,l(JI5I caMOCT051TeJibHOll pa60TbI. flprr 3TOM 

peKOMeH.uyeTC5I caMOCT051TeJibHO npoaHaJIH3HpOBaTb H qacTrrqHo peaJIH30BaTb nprrMepbI, .uaHHbie B 

cnpaBoqH1>1x MaTeprranax. 

<l>oH,n oo:ettoqHbIX MaTepHaJIOB (<l>OM) ):(JIH npoBe,neHH5I aTTeCTa[(HH ypoBH5I 

c¢opMrrpoBaHHOCTH KOMTieTeH[(Hll 06y-qa10mrrxc51 no ,l(HC[(HTIJIHHe o¢opMJI5IeTC51 OT,neJibHbIM 

,l(OKyMeHTOM. 

6. yqEJiHO-METO,ll;lfqECKOE ll IIH<l>OPMAI..I;IIOHHOE OJiECIJEqEHIIE , 
,ll;ll CI..I;IllIJIIIHhl 

. i". 

' ·. ~' 

6.1. Kuuroo6ecneqeuuocTh 
Ha11MeHosam1e JI11TepaTyphi: asTop, Ha:mam1e, s11ti: mti:aH11», mti:aTeJihCTso roti: KHHrOOEECTIEYEHHOC 

113tlaHHH Tb 
Han11<111e s 3JJeKTpOHHOM 

KaTanore 3EC 
OcHosHa» mnepaTypa 

1. r11naT, A. MATLAB. Teop11» 11 npaKTMKa I AMOC rirnaT ; nep. c aHrJI . 2017 http://znanium.com/catalog/ 
H.K.CMoJiemi.esa. - 5-e 113tl. - MocKsa : )];MK Tipecc, 2017. - 416 c. - ISBN product/I 027816 
978-5-97060-183-9 
2. Tinoxorn11Kos, K.3. MeTOtlhI pa3pa6oTKl1 MaTeMan1'leCKHX Moti:eneii 11 2017 http://znanium.com/catalog;: 
ShI'll1CJI11TeJihHhIB 3Kcnep11MeHT Ha 6a3e naKeTa Matlab : Kypc JieKUHB I product/I 015051 
K.3. TinoxoTHHKos. - M.: COJ10H-I1p., 2017. - 628 c. - (E116n110TeKa 
cTyti:eHTa). - ISBN 978-5-91359-211-8 
3. )];yes C.H., Pe!lleH11e 3ati:a'I MaTeMaTH'lecKoro Moti:en11posaH11» s 2017 https://www .student! ibrary .r 
c11cTeMe MathCAD : Y'le6Hoe noco611e I )];yes C. H. - Ka3aHh : u/book/ISBN97857882225 l 
H3ti:aTeJihCTSO KHHTY, 2017. - 128 c. - ISBN 978-5-7882-2251-6 6.html 

)J;onoJIHHTeJihHa» JIHTeoaTVPa 
I. Y11cneHHbre MeTOtlhI 11 nporpaMM11posaH11e: Y'le6Hoe noco611e I 2016 httn://znanium.com/bookrea 



Kon.uaes B.,ZJ;.; Ilo.u pe.u. rarap11Hoi1 JI.r. - M.:11,ZJ; <DOPYM, Hl1q d2.php?book=546692 
l1H<DPA-M, 2016. - 336 c.: 60x90 1/16. - (Ilpocj>eccHOHaJibHOe 
06pa.JOBam1e) (IIepenneT 7EQ) ISBN 978-5-8199-0333-9 
2. Mo.uemi: napannenhHoro nporpaMM11poaamu1: ITpaKTHlieCKoe noco611e I 2017 http:/ /znanium.com/catalog/ 
<l>e.[(OTOB 11.E. - M.:COJIOH-IIp., 2017. - 392 c.: 60x88 1/8. - (E116nHOTeKa product/858609 
npo<f>ecc110HaJia) ISBN 978-5-91359-222-4 
3. Cap.naK Jl.B., KoMnhJOTepHasi MaTeMaTHKa: Yqe6Hoe noco6we .nnsi sy3oB 2016 https://www.studentlibrary.r 
I JI.B. Cap.n:aK; IIo.n pe.n:aKu11eH: npocj>eccopa E.E. CrnpH1IeHKo - M. : u/book/ISBN978599 l 20527 
fopsiqasi nHHHH - TeneKoM, 2016. - 264 c. - ISBN 978-5-9912-0527-6 6.html 

6.2. IlepHOJJ.Uqec1rne H3JJ.3HH.H 

1. BecTHHK KOMIIbIOTepHbIX H HH¢opMaun:oHHbIX TexHorronri:i, ISSN: 1810-7206. 
2. Computerworld Poccirn:, ISSN: 1560-5213. 
3. MJ1p ITK, ISSN: 0235-3520. 

. .. 
6.3. HuTepueT-pecypchl ) - 1 ' 

1. Pa.3.n:err «MATLAB» Ha caihe LI;eHTpa JIH)KeHepHhIX TexHorrornH: JI Mo.n:errJ1poBamrn: // Pe:>Irn:M 
.n:ocTyrra: https :// exponenta.ru/matlab 

2. PTC Mathcad // Pe)KJIM .n:ocTyrra: https://www.mathcad.com/ru/ 
3. COMSOL Multiphysics® ITO .n:mr MYJihTM1pJ13J1qecKoro Mo.n:errJ1poBaHmr // Pe)KJIM .n:ocTyrra: 

https://www.comsol.ru/ 

7. MATEPHAJibHO-TEXHHqECKOE Ol>ECilEqEHHE ,lJ;HCD;HilJIHHbl 

,ZJ;mr pearrmaUJIJI .n:aHHOH .ZJ:JICUJIIIJIJIHhI JIMeIOTC5.! CIIeIJ.JlaJihHhie IIOMeIUeHJl5.! .ZJ:J15l rrpoBe.n:emrn 
3aH5.!TJIH rreKIJ.JIOHHOro TJIIIa, rra6opaTOpHhIX 3aH5.!TJIH, TeKymero KOHTpOJI5.! JI rrpoMe)I<yToqHoH: 
arrecTaUJIJI, a TaK)Ke IIOMeIUeHJl5.! .ZJ:JI5.! caMOCTO.SITeJihHOH pa60ThI. 

Jla6oparnpHhie 3aH.SITJl5.! rrpOBO.ZJ:5.!TC5.! B KOMIIhIOTepHOM KJiacce (100-3, 1226-3, 5116~3 JIJilj . 
aHarrOrJlqHoH: ay.n:J1TOpJ1J1 B 3aBJICJIMOCTJI OT ceTKJI paCIIJICaHJl.SI). . " . 

ITepeqeHh JICIIOJih3yeMoro rrJ1ueH3JIOHHoro rrporpaMMHOro 06ecrreqeHJ1H: 
1) MS Word; 
2) MATLAB; 
3) Mathcad. 

Pa6oqy10 rrporpaMMY cocTaBJIJI o . Ka . <l>J1ITM JleKCJIH A.IO. 
( <1>110, .nomKHOCTb, IlO.[(IlliCb) 

.'. i: 

PeueH3eHT f eHeparroHhIH .ZJ:J1peKTOp 000 «Brra.n:HHTex» ----:--71~""-'=~ob---A.B. OcJIIIOB 
(MeCTO pa60Tbl , .uo <!Z.:.~~--

ITporpaMMa paccMoTpeHa JI o.n:o6peHa Ha 3ace.n:aHJ1J1 Kacpe.n:poI cpmJ1KJ1 JI rrpJ1K a.n:HoH: MaTeMaTJII<JI 
ITpoTOKorr N~!l OT 30.08.2021 ro.n:a 
3aBe.ZJ:YIOIUJIH Kacpe.n:poH: __________ -----~"'--------Apar<errHH C.M. 

(¢110, IlO.UTIHCb) 

ITpoToKorr N!!l OT 30.08.2021 ro.n:a -· 

Pa6oqa5J: rrporpaMMa paCCMOTpeHa JI o.n:o6peHa Ha 3ace.n:aHJIJI yqe6Ho-MeTO.ZJ:JlqecKOH KOMJICCJIJI 
HarrpaBrreHJIH 28.03.01 HaH0TexHorrorJ1J1 JI MJ1KpocJ1cTeMHaH TeXHJIK~a 

ITpe.n:ce.n:aTeJih KOMJICCJIJI ApaKeJI5.!H c.:M'. 
( ¢110, IlO.ll;IlHCb v 
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