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r " IIEnr{ ocBoEllptfl Iu[0\I,IIIJII4HbI

trlelrro ocBoeHH.r AI{cIII{nJIx{Hbr <MareuaruqecKoe MoAenrrpoBaHr,re nenuu{iinrx
BoJIHoBbIX [poueccoB) -fiBJl-flercr o3HaKoMJIeHr4e c Susu.recKrlMl,I ocHoBaMLr perlreHula
rIpI,IKnaIHbIX 3aAaq nelllHefiuoft ourzxz. 34ecr cneAyer BbrAeJrr{r'b paspaSorru e o6haorpr
co3AaHI4t HoBbrx BonoKolltHbrx JIa3epoB, ocHoBaHHbrx ua e(pQexre rou6uHarlproHH()ro paccp;rnna
cBera, ycrpofrcrn no cll(arl{ro cBeroBbrx r4MrryJlr,coB, reHeparl[rr orrrraqecKr4x coJrr{T]oHoB"

3 aAaqu Arr cuurrJrrrHbr :

. cocraBJleuue MareMarI4tIecKI.,IX uo4ereft AJII orucanu;g,, ana)rtr43a rt qrIcJIeHHofo
MOAenI4pOBaHrIr [pU OfrlrcaHl(rv paclpocrpaHeHrr.s orrrr.rqecKofo v3nyrreHr.r"{ n nenvnQiinrx
cpeAax, B ToM grICJIe - Ha nplrMepe onTr4qecKl{x BonoKoH;

nelunefiHr,rx ypaB4eHr4fi
p

uofi nrolor<oHrlofi ofiluxu
H ( UCTOqHI4KOB;

. pacr{er rexHoJrofuqecKr,rx HopMarr4BoB Ha pacxoA o[1]r4qecKr,Ix
krHcrplMeHroe, nrr6op rr4rroBoro o6opy4onauar Ans nocraHoBKrz na3epHoto
pacllpocrpaHeHl,Ilo orrrr,rqecKr,Ix BOJTHOBbX rlaKeroB n uenprneftHbrx cpe,4ax.

2. METCTO AI4CUI,IIJrI,IHbI B CTpyKTypE OIIOn BO
fiucgvrtttnna <MarevraruqecKoe MoAeJrrzpoBaHr,re nelrane.iinrr.x BoJrrroBbD( rrpoqepcoB)

orHocr.rrc-rr x Qanylrrarznsofi qacrrr OilOI.
Irl:yueuue lrzcrlr4]r-rJrr4Hbr rrpeArroJrarae

MareMarr4lrecKr,rx zlg.ar.uit. ocHoBaHHbrx Ha
<VpanueHzr MareMarra.ilecxofi fzsuru>, (

nporpaMMr4poBaHrrr, Koropbre Moryr 6rru uo
anaJrvr3 cJIoxtHocrI,I), <-fsr,Ixu I4 MeroAbI rlpo

MaTeplrlanp.B I{
3KC[epl,rMeH[a IIo

lp orp aMMr4p oB arJr{e ).
3uauul, ttoJry reHHbIe B paMKax r,r3freHlr-{ Aannofi AprcqvnnrrHrr, uoryr 6rrr:r

AJr.f, r{arrucaHr.r.rr BbrrrycKno ft xsanu ft v xaqraounoft pa6 orrr.

3. IIJIAHI,IPYEMbIE PE3YJIbTATbI OEYqEHVTflNOAI4CIIIIJIPilHE
fllanupyeurte pe3ynbrarll o6yueunx rro ArdcrlrrrrJ]rrHe, coorrreceH {bre c nJraHr.rpyeMrbrMr4

o|Ion

rpr{MeFeHbr

.]IbTATAMII OCBO CHI-{'
Ko,q

Qoprr,rupyeuux
rounerenquii

YponeHt
OCBOOHHf,

KOMrreTeHrIuI{

l{rt aHzpyerrabre pe3ynbraru rr6y.renr{q no AucuurrJru H e
xapaKTepu3yrorrlue gTarrbr Soprr,ruponaHlrrr KoMrrereHqzfi

(ronagarelu ocBoeHl4f, ronlnerenrrara')
I 2 J

TIK-1 uacmuqHblu 3 u ar s : o cHoBHyro repMr{HoJrorrrrc n o6nacru oxparrbl rrHTeJrJreKTy urn

co6crseHHocrr4 Ha r4uocrpaHHoM {3brxe;
Ypr err, : orrp eAeJrrrb rroKa3areJrr{ TexHrrrqecKor.o ypoB H.rr o6ler<ra rex
u (utru) pe3ynbraroB HayqHErx nccleAolaunfi n o6l
ttHQoptrraqraoHHblx TexHoJloruft ; nolr,roBa,rbcr l4crorrHuKaMl4 naret
unQoprr.raqar Ha r.rHocrpaHHoM r3brKe;
BlaAers: HaBIIKaMI,I cr{creMarrl3aul4r4 w alaJrv3?t oro6pa
AoKyMeHraIIaIr B o6lacru Hay{ubrx vrccrregonaumit vr 3ar
r{HTeJrJreKTyruruoft co6crneHHocrrr,

bHOLI

HI4KI4

III9TYT

THoIZ

HHoI;I

IIHTbI

IIR-2 uacmuqHblu 3[rars: ocHoBHyro repMr4Honoruro Ha urrocrpaHHoM t:
ncloJrb3yeMyro npu oQopvr.rreuuu n rry6lr.rxaqur4 pe3ynbraroB r{ay
ug,c;legonawwtrr u rexHr{lrecKrlx parpa6ororc; ocHoBHr,re vcroq
Ha) {Ho-TexHuqecnofi unQoprraaquu s o6racfla uprarla4noft MareMa
u uu$opuaruxu;
Yuerr: oQopularr pe3yJrbrarbr HafrHo-r4ccJreAoBareJrbcKax 14 orrb
KoHcrpyKTopcKr4x pa6or, B ToM LrLrcre Ha r4HocrpaHHoM fl!:

aHiIJrr43rrpoBaTb HayqHbre AaHHr,re, pe3yJrbTaTbr SKcrrepr4MeHTc)
up6nro4eulrfi; ri3MepflTb flapaMerpbr Jra3epHoro [3nyr{(
pa3paoarbrBarb MoAeJrrr lrccJreAyeMbrx npoqeccoB n .flsrer{[fi n o6l
npoQeccuouanrnofi gerrelbHocrr{; yqacrBoBarb B Teoperr{rrecKr
3Kcrrepr,rMeHTzt"JrbHbrx rrccneAoBaHzrrx n o6lacru .naaepuofi rexHz

}I,IKC,

{TIbIX

HIIKI,]
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xa3epHbrx TexHonorllft ;
pnaAerr: HaBbrKaMr4 opraHr43luur4 c6opa 14 r.r3) {eHr{rr n.i
lexunvecroi uH{roprr,rauulr rro re Me r4ccJreAoBaHr,rfi u pa:p adoro x,

4. OEbEM tI CTpyKTypA AIICqImIJII,IHbI
72T

CogepxaHr{e JreKrlr{onHbrx ganqrzfi rro Ar{cqu[JrrrHe
Pa:Ae.u 1. Bnusuue nelr,ruefiHo-4l,IcnepcrroHHbrx e(f(perron Ha pacrpocrpaHerrlrr cnelonrrx
prMrryJrbcoB B orrTrrr{ecKr,rx cpeAax.
1 . 1 " f]onoroHHbre cBeroBo,Abr: usrorbnre Hvre v Mareprranbr"
1.2 OtcHosH TeopI4I{ xpoMarlIqecKofi AI4cnepczru. Bomronue rraKerbr B Ar,rcneprupyroruzx cpeAax;
@agosag rr rpynrroBaf, cKopocrr{.
1.3 HenuHefiuue e$(ferru e soroxcjnHbrx cBeroBo4ax. Ky6uuurrfi orxmzK cpeAbr.
Pa:Ae,r 2" r{ncleHnbre MeroAbt auan*tsaHemauefturrx au$sepeHrlr,ranbrrr,rx ypanHerruft B qacEHbrx
npor4:iBoAHtx. HeluuefiHoe ypaBHeHrre lllpe4unrepa @yru).
2. I . Flennuefi noe ypaBHeFrr{e lllpe4rinrepa (HYIX).
2 .2 Merc g p acxlerneHrrr ro S us m vecxzrra $ axroparra 

"

2.3 Cnyuaft cBepxKoporKux LlMnynbcoB: HecrarlrroHapHbre Heranefino-Al{crrepcuogHbre
oQQerru"
Pa:Ae.u 3" Mo4elvtpoBaHlle nlrorleccon pacrpocrp aHelvrs. niBepnor.o r43nrreH1ig B

Ar4clepcuoHHo-HeJrrrHeftnr,rx cpeAax.
3.1 PacupocrpaHeHrre orrrrtrecKr.rx rrMrrynbcoB B cpeAe c 4ncnepcuefi.
3.2 PacnpocrpaHeHlze olrI4rIecKVX r4MrrynbcoB B cpeAe c Arrcrrepcveituneturtefinoqgro.
3.3 Hecurrarraerpl4rrecKl4e rpanc$opMar\nLr r,rMlynbca. Tperre npu6rurNeHrze reopurr Ar4crrepcr{r4.
3.4 O6pasoBaHr{e y4apnoft BoJrHbr onu6aroqeft"
Pargel 4. Cracreurr reHepallIarl u Hdnr't:aeiruoro npeo6pa3oBaHr{s nureprrbrx cr4rHaJroB.
4. I BsrnyNAeHHoe paccesHr.re Mau4elruranaa EpznnrosHa.
4.2 B.PMB-niBepbr.
4'3 OrlruqecKlle coJILIToHrr: (fyH4aMeHTanbHbre conr4ToHbr r.r coJu4ToHbr Bbrcrrrux nop.sAKoll.
4 . 4 llepe gaua rau$ opu a\vu Ha orrrriHecKr,rx co Jrr.rroHax.

C ogepxanue .ua6 op aropHr,rx s aHsrufi rro ArroqrrlJrrrHe
I.P"l\bl. Pacqer [apaMerpoB BoJroKoHHbrx cBeroBoAoB .

rI.P.Ilb2. zsyrenrze ArrcnepcHr,rx xapaKTepr{crr.rK B BoJroKoHHbrx cBeroBoAoB.
JI.P.l\b3. Mo4enzpoBanl,Ie ypaBHenrrp pacnpocrpa:r'envrs.B quoroM l{r,rcnepc}ioHHoM pexr.rMe.

AoeMKoorr, Arrcrdr{nnr{Hbr cocraBJurer z 3aqerHbrx eILrHr,IU, /2 qaca
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r.P.J\s4. Mo4enupoBanrre pacrpocrpaHeHr4{ orrrr.rqecKr{x rrMlyJrbcoB
neruHeftnofi cpe4e.
JL P. Ilb 5 . Mo4enzp o B aHr4e o 6pa: o n an ux y gapuoir BoJrHbr oru6arom,efi .

JI. P . J\lb 6. Mo4enupo B aHr.re o 6p a-: on aur4s o rrr4qecKr{x co Jrr4roHoB 
"

5" OEPA3OBATEJIbHbIE TEXHOJIOTUII
B [perloAaBaHLIH AI4cIIrInnI{HbI <MarelrarHr{ecKoe MoAenr.rpoBilHae Helunditnrx

BoJIHoBsIX rrpoqeccoB)) IlcrloJlb3)Torcr paruoo6pa:Hue o6pa:onareJrbHrre rexHoJ]olrrr4 KaK
TpaAI,IqIroHHbIe, TaK I4 c npI4MeHeHIreM aKT'rrBHbx r{ r4HTepaKTrrBHbrx MeroAoB o6yueuu.r.

Axrunnrre r{ r.rHTep aKTrzBHbre MeroAbr o6yueHraa :

tr4umep arcmuzH an neKt4ufl (meua No 2) ;

fpynnoean ducr<yccun (meua J,/b I ),'
Auanus cumyaquil (m'eua No3);
II p u.u e u e u u e uMum aqu o uHbtx u o d e n e il (n a 6 o p am op uut e p a 6 o mw Ne 3 - 5 ),'
Pas6op KoHKpemHbffi cumyaquil (meua JVb4);

6" OIIEHOT{HbIE CPEACTBA AJIfl TEKyIIIETO KoIITPoI^s yCiltrBAEMOCTrl,
fIP oMl.)xvr orrHofr arrn crAIIt4 I4 rro prr orAM o cB c DEEILI; fl

AI,ICIII4TIJII,IHbI U YIIEEHO.METONI4IIECKOE OEECTIEIIEHI,IE
CAMOCI O.fl TEJIbHOfr PNNOTbI CTYNEIITOB

Pefirunr-rconrpolrr J\b I
1. Ozsuqecrze xapaKTeprrorr,rKr,r olruqecKr,rx

IIOTJIOIIIEHIIg"
cpel: rco:r(f(fuqueHlbr rrpenonler:(mx u

2. Ouru.recKue [orepr4 B cBqroBolax.
3. Brrnyx4euuoe ronn6uHaur4oHHoe pacce{Hr{e.
4, BrnryNgenHoe pacce.snrze Man4eJrbrrrraMa Epullrosua.

B Ar{crepcufr{HO-

5. .{ranauzxa BoJIHrI HaKauKI,I v crorconofi BoJrHbr npu B6rH}xl{eHH0M paccQruuu
Man4elrruranaa-BpulJrrooHa" llopon BPME.

6. Ocnoerr reopI4IT xpoMarl4rlecrofi 4ucnepcvil. Boffroerre rraKerr,r B .rlacrrepfr.rpyrpqr.rx
cpeAax. (Dagosas r4 rpynnoBar cKopocrpr.

7. llpeo6pasoBaHr{e Sopurr 14 crreKTpa r{MnyJrbca B AlrcrepcuoHHbrx cperax
8. Canro$oryc[poBKa orrutrecKrrx rrMnynbcoB.
9. Heluuefisue e(f(perrbl BbIcIrrI4x rlop-rrAKoB. O6pa:onanne yAapuoff rloJrHr;r oru6arjrqefi,
10. feHepalll{fl cyMMapHLIX I{ punHocrHbrx qacror. flaparvrerputrecKr4e coruroHbr.
I 1" Henuueftnrre etp$exmr B BoJIoKoHHbx cBeroBo4ax. Ky6uuHrrfi orxrruK cpeAbr.

Pefirunr-monrpo,rr J\b2

l. HelunefiHoe ypaBHeHae lllpetznrepa (HVIII).
2. O6o6rqennoe HelunefiHoe ypaBHeHue Illpe4zHfepa.
3. YpanHeurae fZns6ypra-Ilangay.
4. Qa:osag Kpocc-MoA y ttxg,x (OKM), (f a":onax caMoMoAyJ t;flr\vs. (O CM).
5. Onrz'recrue conrlToHbl: $yn4arraenraJrbHr,re coJrr4ToHbr rz coJrr4ToHbl Bbrclrtrzx rropsrqKoR.
6. MeroA o6parHofi 3a2La'lrvpaccetuux rpr perreHun HVLII.
7, (Dypre-rvreror pacqenrrentrs.ro Sra:r.ruecnnru $arropaM. o6qze rpr4Hrlr,rrrbr.
8. Hopvruponxa nenr,rnefiHoro ypaBHenur lllpd4r.rHfepa.
9. Kouuyrarop Befixepa-Xayc4opSa.
10. PerueHue HY[n pa3HocrHbrMrr MeroAaMr,r.

Pefirunr-rconrpols Nb3

1. Ypanueurax Maxcnerna" ouronnoe ypaBHeHr,re pacnpocrpaHeHr4r.
2. Bolor<onnbre cBeroBoAbr: rl3roroBJreHae pI MarepI4ilnbr.
3. Ouru.recxue r4rvrrrynbcu. Mo.4enz cBeroBrIX prMrlyJrbcoB.

4. SxcnepuueHTalrbnoe ua6lr:Aenne BbrHyxAeHHoro paccefl:,iinfl
Epul:uoeua. BonoroHnsre BPME-naBepbr.



5. Hecnurr.terpr4r{eoKr.re rp4uc$op*raqzra r4MrryJrbca" Tpeue
Amcilepcldld.

6. llepe4a.ra rau$oprvraqrrr,{ B BoJroKoHHbx cr4creMax cBfl3kr.
7. BsazN{oAeficrBve onru.rebxIlx coJrr4ToHoB,

8. Cxarue orITrIqecKLIX n nyJlbcoB: BoJroKoHHo-perxerqarbre Konfrrpeccopr,r.
9. CNauae ourflqecKl,Ix I4 nynbcoB: KoMnpeccopbi Ha MHofocoJrr{ToHHoM c;lKa\-prn"
10. flapauerpuqecKoe nsaznto4eficrBlre (ferrarocexyHAHbx n4MrrynbcoB: reHeparlr{J{

rapMoHr4Kr{ (fBf).
I 1 " llaparvrerpuqecKoe ycr,rJreHrle KoporKHX r4MnyJrbcoB"
12. BononoHHbre na3epbr.

Bonpocrr n laqery
1 . VpanueHnx Maxcnella. OurosHoe ypaBHeHrre pacnpocrp a,w,e:a:afl .

2. @zsvqecrze xapaKrepllcrl4KIr otlTr4rrecKr4x cpeA: roer.p(puquenrnr ilpenoMJreH
rrofJrotueHr,I{.

3. Bonoxonuue cBeloBo4br: r{3loroBJreHr,re r4 MareprraJrbr.
4. Ourrz.recxr,re r4Mrrynbcu. Mogenu cBeroBbrx r,rMrrynbcoB.
5. Onru'recrue rrorepr4 B cBeroBo4ax.
6. BrrnyN4ennoe xou6zHarlr4oHHoe paccerHr.re"
7 . Btrnylc4euHoe paccesnrae MauAeJrbrrrraMa EpullroeHa"

npuSruaNrenne rPrtpun

nlopo1i

ltx u

8. luualuxa BoJIHrI HaKaqKpI Lr crorcconofi BoJrHbr rrpLt nbrHyxAeHiroM paccgtr:anzl
Man4elr,ruraua-FpzlJrrooHa. llopor BPME.

9' SxctepzrraeHTilJlbl{oe ua6rlroAenue BbrHyxAeHHoro pacceflHvrfl Manremnr]r-ara,,
SpzlmoeHa. Bonoronnrre BPME-na3epbr.

10. Ocnosrl TeopI4I4 xpoMarl4qecrofi 4Iacuepaun. BonHoenre rar(erbr B Ar.rcreprupyrpqux
cpeAax. @a^:onas u rpymroBa.f, cKopocrr,r.

I 1" llpeo6pa3oBaHr{e $oprr,ru r4 onerTpa rzMrrynbca B ArrclepcrroHHbrx opeAax.
12. Heruanefiuue s(p$exru B BoJIoKoHHbrx cBeroBo4ax. Ky6uunrrit orxruK cpeAr,r.
I 3 " HelunefiHoe ypaBHeHr.re lLlpe4unr,epa (HYIII).
1 4, @asosas Kpocc-MoA y nflr\plfl (OKM), (f a: onax caMoMoAyrrrrlza (<DCM).
I 5. CauoQoKycrrpoBr(a orrrr4qecKr.rx vMnyJrbcoB.
1t5. Hecurr,rrr,rerpuqecKl,Ie rpaHc$opMarlrrr4 r,rMlynbca. Tperre npz6rnxreruze reopr4r4

Ar.rcIIepcr4r.r.
1'l. llepeaa.ra un(pop \rar\vpt B BoJroKoHHbx cracreMax cBr3t4 

"

18. Henunefturre e(f$exur errcdrux rop.{AKoB. O6paronauney1apuoirBoJrHbr orz6aronlgii.
19" Onrra'recKlle coJlliroHrr: (fyHgaMeHTaJrbHbre coJrr,rroHbr r,r coJrr4ToHbr Br,rcrrn4x. rrops,4Kqr.
20, B saut ro4eft crnrae orrrr,Iqecxrrx co JraroHoB 

"

2l. Cxcatue orITI4r{ecICux IrMnynbcoB: BonoKoHHo-pemertrarbre KoMlpeccopbr.
22. Cxanue orITI4qecKI4x I4MnynBcoB: KoMrrpeccopbr Ha MHofoconu,roHHovr cx:dtprkr,
213. [Iaparrrerpl4qecKoe nsalrMoAeficrnrae (ferr,rrocer<yHAHbrx r4]rv{rrynbcoB: reueparlux nlopoft

fapMoHr{Kr.r (fBf).
2 4 . f Iap att'terp r{qe cKo e y cr,r Jr eHr4 e K op o rKr.rx r,rMrryn b c o B.

25' fenepallrlt c]MMapHbIX I{ pa3HocrHbx rracror. llapanaerpur{ecKr{e coJraroHE,r.
26. Meroa o6parnoft sa2laqvpaicexuut npz peureHr.ru HVIII"
27. BonoxoHHr,re na3epbr.

OCTOqTEIbH
onrr,r.recror e c o Jrr{'roHbr : syHAarraeHTaJrbHbre co Jrr{To Hbr 14 COlr4TOHbr BLrorrux IIopflAKQr].

BsauNaolefi crBlre orlrt4 qecKl,rx coJrlrroHoB.

cNauae orrl,rqecKax r4MnynbcoB : BoJroKoHHo-peruerqarr,Ie KoMnpeccopbr.
Cxcarrle orITI{qecKIax I4MrIyJIbcoB: KoMnpcccopbl Ha MHorocoJrr4.ToHHoM c}Kirrvrr4.

5. flaparuerpuqecKoe n:auuogeficrBlle (felrrocer<yHAHbrx r4MrrynbcoB: rcHepar1Izx nroppfi
fapMonprKr.r (fBf).

6, flaparrnerputrecKoe ycI,rneHlrg KoporKHX r4MnynbcoB.

7 ' fenepaqzx cyMMapHblx z ppsuocrHbx qacror. llapanaerpnqecrcr4e coJrrdroHrbr.

Bou
1.

2.
aJ.
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8. Mero4 o6parnoft 3a4aqup,Vccexnut npr4 perneHrau HyL["
9. BonoxonnbreJra3epbr.

oonr oueHormblx cpeAcrB rnt rpoBe AeHLrs. arrecrarluu ypoBHs o$opuruponanhocru
KoMrIereHIIIzfi o6yvaroql4xcs no Al4pUlrrrnrane o$opMJrsercr orAensHbtM AoKyMeHToM.

7 . yqEEHO-METOAT4qE CKOE I,I I,IHO OpIvIAIItI OHHOE OEE CIrErltEHrf E

7"1. Knuroobecue.reunricrr, 
AI{cuI4tIJrI4Hbr

8. MATEPPIAJIb HO.TEXHI{qE C KOE OEE CTEIIEHI{E
MarepuarnHo-TexHr{qecxoe o6ecne.{e#e Arcrlr4rrJrr4Hbr Broloqacr:

Ar{cut4rrJrr4Hrbr

' ay,4urop[Lr AIrA npoBe,4equ.a reKIIuoHHbx, [paKTr,rqecKnx z la6oparop]rrbrx zaufi.ruit,
ocnanldnHrre coBpeMeHHbIMI{ nepcoHanbHbrMr,r KoMrrbroreparrar,r, oSre4rzudnnrrlrr,r n noxanfu}to
BEIrr[IcJIIrrenbHyIo cerb u yKoMrrneKToBaHHbrMrr ueo6xo4znalrlr crrcreMHlrM lr,porpaMMrrbrM
o6ecne.reHrzeu (5 1 I -3, I 00-3,1226-3, I 06-3);

o clrcreMa MareMarr{qecKax r,r r,rmr(eHepHbx pac.r0ron MATLAB;
. KaQeAparrbHbre MynbrlrMeAzfturre cpeAcrBa (ayl,. 430-3,420-3);
e sJr€KTpoHHbre 3alr,rcr{ lexqnff"
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