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1 . IIE JIr{ o cB oEH trfl [LlCIIr4rIJIr4HbI
Ife6 u3yr1e1vIfl. AI4SIII4II1I4H6I - SoprvrnpoBaHl{e y cTyAeHToB HaBbIKoB IIpo-

BeAeHr4f HayqHbrx r4ccneAoBaHyIi4 C HCnOJIb3OBaHI4eM KoMIIbIOTepHbIX CpeAcTB'

2. MECTO AI4CIIIIIIJII'IHbI B CTPyKTyPE OIIOII BO'

,{ucqunll4Ha (KoMIIbIoTepHoe colpoBoxAeHl4e HayrIHbIX I4ccJIeAoBaHufi)

orHocr4Tcq K AucuI4fIJII',IHaM rlo BbISOpy Bapr4aruBHofi qacrvr ollofl'
wyuenue Ar4crlr4rrJrr4Hbl llpeAnonafaeT HaJII4r{Ue y cTyAeHTOB 3HaHI4t, YMO-

H1rfl. pIKoMrIeTeHIIu[, IIoJIyqeHHbIe o6yualoulz46ucfl' B cpeAHefi o6pa:oBaTenbHofi

rrrKoJle, a TaK nte B IIepBbIfi rcA osyqenvrs, B By3e Al{cqullnnH ecTecTBeHHoHayrIHo-

ro 6noKa: MareMarI4KI'I, Qz3LIK:ru', xr4l.l,.vrvl

AHCrIraunIIHa o6ecleqr4BaeT IIOCneAyIoqee I{3yqeHI4e AI4CIII{IIJII{H: B3a?IMO-

AefiCTBr4e JIa3epHOIo I43[yqe]HvIfl, Q BeIIeCTBOM, MaTeMaTI4rIeCKOe MOAenI4pOBaHI4e

HeJII4HefiHbIX BoJTHoBbIX flpoqeccoB, cI{cTeMbI aBToMaTI43I{poBaHHoro [poeKTl{po-

BArryIfl,B OrrTI,IKe.3uau:ax, [OlyrIeHHbIe B paMKaX vrcyqreqnfl' AaHHOfi AI4CIIUIIJILIHbI'

MofyT 6rt6 [pI{MeHeHbI.4nt HanucaHaIq BblnycKHofi KBanuSur<aqzoHHofi pa6oTbl'

3. KOMIIETEHIIIIU OEyIIAIOIIIEIOCq, oOPMI{PI/EMbIE B

PE3yJIbTATE O CB OEHI/.fl' [VrCUUrInrrHbr'
B upoqecce ocBoeHLI{ AaHHofi AucqrauJI?IHbI cTyAeHr Sopuupyer u AeMoH-

crpl4pyer c JIeAyIOqI4e p e3ynbrarbl o op a3 oB aHI4f :

1) ruaru:
- ocHoBHbIe [p?IeMbI I4 MeTOAbI MOAenUpoBaHI4f llpoqeccoB B HayKax' co-

cTaBJrrlouIZX oyHAaMeHT€UrbHyro ocHoBy na3epHblx TeXHOJIOfI4it', a rarc xe Heo6-

xoAllMof o M areMarl4qe cKof o ann ap ara. (|tr(- 2 )'
- [polpaMMHbre cpeAcrBa r4 MeroAbI KoMrlblorepHofi peanI43aIII4I{ pa3paoo-

raHHbrx MoAenefi . (OIIK-9)
2) yiueru
- I4crloJlb3oBarb B HayqHoft z nogHaBareJlbHoft AeqrenrHocrl4' a raKXe B co-

rlr{anbHofi csepe HaBbrKr{ pa6orbr c r4HoopMaI\veiI (OIIK-2).

- rrpoBoAr4Tb $H3r4Ko-MareMarr4qecKoe MoAenI4poBaHI4e I4ccneAyeMbIX IIpo-

rleccoB , o6".n oB c r4crroJrb3oBaHl4eM KoMrlbrorepHblx TexHoJlorufi (lIK-2);

3) sraAeru:
- ocHoBHbrMr{ rpueMaMr4 KoMllblorepHofi o6pa6orxl4 sKcrIepI{MeHTaJIbHbIX

AaHHbrx (OIIK-5);
- cnoco6Hocrbro o6pa6amrnaru v anurvr3lrpoBarb Hayr{Ho-TexHl4qecKy}o

nn $ opnraql4ro ro reMarLIKe I4c cn eAo B aHvrs' (OIIK- 9 ) ;

KouuereHrlr.rr4, qacrr4rrHo SopuupyeMbre B paMKax ocBoeHl{t AI4OIJI4TIJIIIHbI:

OilK-2. Cnoco6socrb ocyqecrBJr.rrrb rrolrcK, xpaHeHlle, o6pa6orKy 14 aHa-

nras znsopMarlurr v3 pa3rrr4rrHbrx r4crorIHI4KoB I{ 6as AaHHbIX, [peAcraBJlrrb ee B

rpe6yeryrou $opvlare c r4crroJrb3oBaHr4eu ran$opMaIIuoHHbIX, KoMlrbrorepHblx 14

cereBblx TexHonofl4fr;
OIIK-s . Cnoco6noc$ o6pa6aTbrnaTb r4 rrpe,UcraBJlflrb AaHHbIe sKcnepl4MeH-

TaJIbHbIX LI ccJIeAo B auui,t;



OnK- 9 . C no co6 nocrblo BJIaAerb MeroAaMLI rauoopvraqroHHblx rexuononafi '
co6rroAarb ocHoBHne rpe6oBa*ufl unsopuaquonuofi 6esonacHocrrr, B ToM rrr{cJre

3aITIIITrI rocyAapcrseHHofi rafiuu;
IIK-2. foroeHocrb K MareMarr4qecKoMy MOAeJII4pOBaHI4IO rpoqeccoe u o6t-

eKTOB npu6opocTpoeHr4f vr HX trccJreAoBaHI4IO Ha 6ase cTaHAapTHbIX IIaKeTOB aB-

TOMaTr43r{poBaHHOfO rrpoeKTupoBaHus, I4 CaMOCTO{TeJIbHO pa:pa6oraHHblx [po-

qpaMMHbIX npoAyKroB;

4. CTPyKTyPA pI COAEPXAHIIE AIICqUIJILIHbI (MOAvJIfl)
rl^rrrqc rn\/rrlFr\rr.ncrr, rrrrc.TTr4TT.ITIiHT,r cocTaBJIfleT 5 gaqgfffffx eAIIHlIq, 180 qao

C O AEP XAHI4E AI4CIU'IIJII4FIbI
1. 1.Beeaenue. OcnoBHbre rroHflTr4r BblqllcrLITelrnofi MareMarI{KH

O6uat rpyAoeMKoc .'r"T, flrtc,TTtTTT.ITI4HT,I COCTaBJIfl e] 3AIIETHbIX EA}IH
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2,L MeroArr qr{cJreHHoro PeureHns HeInHsfiHbIX ypaBsenuff v gl{creM

ypaeuennff.
2 .2 . HucneHHo e ar,r s $ ep eHrltrp oB aHI4 e I4 l{Hrefpl4p oB aHI4e.

2.3" HwcneHHoe perreHr,re sal{a\il4 KOuU Als o6rtxHoBeHFIbIx .UnclsepeHIII4-

aJrbHbIX ypaeueHufi.
3.1, I-lpurvreHeHlre qHcJreHFIbrX MerO,{OB B 3aAar{ax MareMarl4qecKoro MoAe-

Jrr,rp oBaHI4r SiasuuecKl4x rlp oqeccon u -snleuuft '
4. 1 . MeroA HaI4MeHbIrII4x KBaAparon' Perpeccnx'

4 .2 . VIur eP rI o JItuIlr.
4.3 . OcttoBbl4llcrrepclloHHoro aHaIII{3a.

IIep eueun rel,t na6 op aropHo ro rlp aI(rI4KyM a :

1 . Peurenue HeJrr{Hefinrrx ypaBHeHr4 ft. U C]/rC'teVr ypanneHuif .

2. Mo,4emapoBaHlIe larirtucruKl4 cHap.f,,qa c yr{eToM conpoTualIenl4fl' oKpy)Kalo-

rqeft cpeArt.
3. MexruoleKynflpHbre B3ar.rMoAeficrnus E lIoBepxHocrHa.fl sHepru{ KoHAeHOIrpo-

BaHHbIX CPel.

Hautt etr o B alkre rtp aKTI'Iq e oK?IX p a6 or :

1 . OSpa6orKa pe3yrrbraroB i43MepeHr,rfr . I4ureproJltlul4.fl .

2. rlu creuso e I4lITeI-p r4p oBanvre M eroAoM rp an equft '

3. OSpaSorKa pe3ynbraroB H3MepeHrlfi . Perpeccn'r'

5. OEPA3OBATEJIbHbIE TEXHOTOTUN
. JreKrIuoHHo-ceM v*apcKas. crrcreMa o6yueuut (rpa4r,runoHHble neKIrI4oH-

HbIe r raSoParopHble sauxrux);
. case-study (nonyqeHr,re ua naSoparopHblx paSorax yuedurix Keficoe c

rlo craHoBxofi s a.qa'Il4 I{ [p op a6 orxofi np o 6l erum ;

r naoro,4 rrpoeKToB (pealu:aqvtr Ha naSoparopHblx pa6orax I4MlrraIIHoH-

HrIX Mo.qerefi);
. odyqeHr,re B MaJrbrx rpyrrnax (nrinonHenne la6oparopHblx pa6o'r B rpyn-

rlax Ir3 ABYX rzln rPdx uenoeer);
. flpr.rueHeHue MyJrbrr4Metrua rexHoJloriafi (nponeAel{I4e JIeKUI4oHHbIX 3a-

usrwit, c [pizMer{eHr{eM KoMrrbrorep}Iblx npe3eHTauufr. vt AeMoHcrpaul4-

oHHbIX poJIrIKoB c rroMoulblo npoeKropavurkr 3BM);
o TeXHoJIof I4.'I p e3F'IITlIfl, KpI4TI4IIecKoro MbIIxJIeFIHtr ;

6. OIIEHOTIHbIE CPEACTBA urIfl TEKyIUETO KOHTPOJIfl
ySIIEBAEMOCTu, upomnxtyToalHofr ATTECTAUUU fIO
IITOTAM OCBOEFII4fl AI4CqIIIIJIIIFIbI vI yLIE6HO-

METOAPII{E CKOE OEE CIEIIEHNE.

Bonpocrr rc gK:anrenY lo- Aucqrln.ltuue <ItoMnbrore.pnoe c0IIPoBo]KAeHu0 HaY'rHbIx

uccJIetroBaHuI{))



4 . OCHOEHTTE IIOHflTT{tr BbIIII4CJIUTENSHOfi MATEMATIKI4'

5 . O6pa6offi a pe3yJrbraroB r43MepeHH fi,. ILurepnoJltlll4fl .

6. Peureulle HeJII4Hefiuux ypaBHeHl4it'u cucteM ypaBHeHuft ueroAoM IIpo-

crofi vrepar\uv.
7 . O6pa6orKa pe3yJlbraroB I43MepeH?Ifi ' Perpeccux'

8 . 3 ara'aa r{IlcJIeHHoro 4ra $ S ep eHIIIap oB anvrfl"

9. PerueHlre HeJrr{Hefinrrx ypaBHeHl4fi rrleroAoM AeJIeHI4t IIOIIOJIaM.

1 0. P eurenlle HeJILI Hefi nrrx yp aBHeHu it pt cucr eM yp aBHesnfi uero4otu Hsrc'

TOHA.

1 1 . O 6 p a6 orK a p e 3y Jlbraro B I{3M ep eLruiI..{ra cn ep cuo nsrrfi aHarII43'

l2.HucrcHHoe perxeHr4e 3a$aqvKoruu ans oAY. MeroA 3filepa.

1 3 . O6pa6orKa pe3ynbraroB lr3Mep e]Huit.. I4nrepno nflIlvIfl"

1 4 . 
gracneHHo e I4HTelpI4poBaHI{e MeToAoM np.gMoyroJlbHt4 KoB'

1 5.qr,rcneHHoe r{HrerpvpoBaHr4e uO sOpvryle cuuncona.

1 6.Peurenue 4zQSepeHIII{anbHbIX ypaBuenufi MeroAoM Pynre-Kymst'

| 7 .l9rzLcrcHHoe l4HrerplapoBaHne MeroAoM Moure-Kap JIo.

1 8. gIEcneHHoe l{HrerpupoBaHlle MeroAoM rpauequfi'

1. OcHoeHrre rroH.rrTvf, BbrrrzcJlHrelrnofi MaTeMaTI{KI4.

2. O6pa6ouca pe3ynbraroB H3MepeHufi . Znrepno nflrpfl"

3. Peuenlle HeJII4HefiHux ypaBHeHl{ir'u cucreM ypaBHeHnfi naeroAoM llpocTofi

uTepalJ'w.
4. O6pa6oma pe3yJlbraroB I{3MepeHnfi . Perpeccur'

5 . 3afta.ra qI4cJIeHHoro ara S $ ep eHIII4poB anvrfl"

6. Peuesr4e HeJrlrHefisHx ypaBHeHUft IUeTOAOM AeJIeHHfl IIOIIOJIaM.

7. Peureru{e HeJrnHeftnrrx ypaBHeHuit U CUCTeM ypaBHeHrafi ueroAou HHoro-

8 . O6pa6orra pe3yJlbraroB LI3MepeHI4fi ..{racnepcuoHHbl fi' anasrurs'

9. gucneHHoe perueHr{e 3altarluKoruu airs oAY. MeroA 3filepa.

1 0 . o6p a6 orKa pe3yJrbraroB lr3Me p euuir,. Irlurepuo nflIryrfl..

Boupocu peftrnHr-rconrpo.rrq J\b2

1 1 . 
r{prcleHHo e IIHTerpI4poB aHue MeToAoM llp{Moyro JIIHI4KoB'

I 2 .WcrcHHo e I4HrerpupoBaHl4e no Sopuyle Cuuncona.

1 3 . P eruenrae .ryS $ ep eHUI{aJIbHbIX yp aBnenufi MeroAoM PyHre -Kyrrrt'
[ 4.I{ncneHHoe IdHrefp}lpoBaHl{e MeroAoM Moure-KapJlo.

1 5.r{ucneHHoe I{Hrerp}lpoBaHlle MeroAoM rpaneqnfi '

Boupoctt K caMocro.lreJlbuofi pa6ore :

1. CrarncrusecKHe furroTe3br. oxIu6r<ra repBofo, BTOpOfo poAa IIpLI IIpO-

BepKe |I4IIOTe3.

2. Msoro$amopurrfi 4ucnepcnoHurrfi anaJrvr3.

3 . MarevraTl{qecKafl Teopl4f, IIJIaHUp oB aHLIfl. sKcnepI4MeHTa.



7 . yqEEHO-METOAITTIECKOE II TIHOOPMAUIIOHHOE OEECIIETIEHIIE

AlICquIJIIIHbI
a) ocH,oBHas nLIreParYPa:

1. Mero.qbr r4 cpeAcrBa HayrrHbrx rrccJleAoBartuir.: V'{e6HuIdA.A.lIuNyp'rH,

A.A.fluxypr{H (,urn.), 
^g.B.l"t*oe 

- M.: Iil,U I4FIOPA-M, 2015. - 264 c.: 60x90

yI6. - (Bsrcrue. o6p*oBaHue: EaxaranpHar) (flepenndr 7ED ISBN 978-5-16'

010816-2, 500 err.
2. Tyrmx H.B. KotrlnlrorepHoe MoAeJII4poBaHI4e [3ner<rpouurtfi pecypc]:

yue6Hoe noco6rae/ Tyuur< H.B.- SJreKrpoH. reKoroBble AaHHbIe.- caparon: By-

,o".no. o6pasonaHrae, 2013.- 230 PeNuvt Aocryna:

http ://www. iprbookshop.ru/ 1 3 0 1 6.- 3EC <IPRbooks)), rlo rapoJllo'

3. faAgrarcon"n"fi B.VI. llraSponar o6pa6orra curnarroe f3nerrponnrtfi pe-

cypc]/ faAsraKos cxuit. B.VI.- 3nerrpou. reKcroBble AaHHrre.- M.: COXOH-

fifpbC, 2013.- 7 66 c.- PeN?rM,4ocryna: http://www.iprbookshop.ru 126929'-

3EC <IPRbooks), ro naponrc

6) .qouolurarelrsas ruareparypa:

1. B. H. fopnoB, H. ?1. Eprcoea. MeroAbr BbrqvcJlurelrnofi MareMarI4KLr Arfl'

rrepcoHaJrbHbrx KoMrrbrorepoB. Anropurir,rbl I4 rlpofpaMMbl : yue6. rroco-

6ue; Bna.uLrM. foc. yH-r. - Bra4uMw :wl-no Bna4uM. foc. yH-ra, 2009'

- 148 c.

2. .{rffionon B.lI. MATLAB 6.5 SP1/7 + Simulink 516 s MareMarl{Ke I4-Mo-

AeJrlrpoBaH?rr4 [Snexrpounrrfi pecypc]: rr,roHorpasutl fr,xrcoHoB B.lI.-
3nerrpoH. reKcroBble AaHHbIe.- M.: COJIOH-IIPECC, 2009'- 582 c'-
peNuiyr Aocryrra: http://www.iprbookshop.rui8 67 I.- 3EC <<IPRbooks>>,

IIo naponrc.
3. I{ervHuu IO.I4. AHaIus v o6pa6orra cI4rHarIoB B cpeAe MATLAB

f3ner<rponunfi pecypc] : yve6noe noco6ne/ ll{euaHuu IO'Iz'.'- Sner<rpou'

TeKcroBbr. Au"n"r..- Hosocu6upcrc: Hosocn6 upcrcufi' rocy.qapcrseHHnfi

rexsuqecxufi yHr{Bepcr4rer, 2011.- 115 Pexuu Aocryra:

http ://www. iprbookshop .rul 4 4896.- 3E C <IPRbooks), ilo raponrc

8. MATEPIIAJIbHO-TEXHI4IIE CKOE OEECIIETIEHIIE AI'ICIII4'
IIJII,IHbI

JlerquouHbre ayAr{Topvu, ocHauldssble AocKofr, (Im MeJIa I{nI4 MapKepa),

oKpaHoM Ant rpoeKI{IIoHHbIX cl4creM, IlpoeKropoM I4 noyr6yr<ov @20-3)'
Ay4rarop vv 1rfl. npoBeAeH ux ta6 oparopHblx zaunruir., ocuaqesHble coBpe-

MeHHbIMri rIepcoHaJrbHbIMLr KoMrlbrorepaMl4, o6reAraueHHblMrl B JIoKuuIbHyIo BbI-

qucllrreflbHyro cerb r{ yKoMnJIeKToBaHHbIMu Heo6xoArIMbIM clIcreMHbIM lI rIpI4-

KnaAHbIM rlporp aMMHrrIrl o6 ecrerleHneM (1226 -3) .



Pa6oqag [porpaMMa ruc;.\prnJrr4Hbr cocraBJreHa B coorBercrBr4u c rpe6ona-

tro HarrpaBJreHr4ro 28.03.01 <<HanorexHoJrofrrpr r{ MIaKpocIl-HvrnMu O|OC BO

CTEMHA{ TEXHI{KA).

Pa6o.ryro [porpaMMy cocraBr4Jr

(OIIO, no.unncr)

(rraecro pa6oru, AoJrxuocrb, @l{O, no4nr.rcr)

flporpanrMa paccMorpeHa ra oAo6peHa Ha 3aae4aHvrn ra$e4pnr (DulIM

flpororonNs /y' orflJ.?c[-tS roAa

3ane4yroqzfi xa$e4pofi

Pa6oqax rporpaMMa paccMorpeua

C.M. Aparceun

ra o4o6peHa Ha 3ace [aHkrz yue 6no-MeroAr4qecKofi

yue6Hufi ro4

foAa

C.M.ApaKeJrf,H

yue6nsrfi ro4

OT foAa

C.M.ApaKeJrf,H

yue6nrrfi ro4

or _+ foAa

KoMr4ccr{r4 HarrpaBJreHuq 28.03 .0 I

flpororon Ns ,/ / or OJ. O4. /{ ro.[a

flpe4ce4areJrb KoMr4 aar4kr
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Pa6o'rax rporpaMMa o4o6peua ua

flpororor 3aae4anur ra$e4pu J\b

3aee4yroqrafi xaSe4pofi

Pa6o.ra.fl npofpaMMa o.4o6peua Ha

Ilpororon 3aceAaHrar rca$e,4psr Jtlb

3ane4yroqr.rfi r<a$e4pofi

Pa6o,rax rporpaMMa o4o6pena Ha

flpororoJr 3aceAaHrax r<aSe4prr J\is

3aee4yorqufi xa$e4pofi * C.M.ApaKeJr.rrH


