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1. TIEJIII OCBOEHLIfl ALICqnIIJTI{HbI
lelrro ocnoeuu{ aI{cqIl[JrI'IHb] (rraoayru) <tr4uremrexryanbHhre crzcreMrr> rorxerca Sopnu-

poBarMe cl{creMHoro 6agosoro npe.ucraBJreHl4t, nepBr4qHbrx suanufi, yuenufi u HaBbrKoB cryAerr-
ToB tro ocHoBtlM [HXeHepI{u znaF.uft, KaK HarIpaBJIeHI,IIo flocrpoeHldt r4HTeJrJIeKTyaJIbHblx cucreM, a
Taxxe nofiyqeHl4e o6rqux upe4craanenufi o upl4rura,qHbrx cr{creMax acKyccrBeuHoro rrHTeJrJreKTa r,r

POJII,I IICKYCCTBEHHOTO I{HTEJIJIEKTA B PTI3BI4TIZI,{ UUSOPITIAIUTZ B IIEJIOM, A TAJ{XE, ts HAYqHO-
TexHLIqecKoM llporpecce.

3a,{aqlr nacuunrizurr:
- Aarb ocHoBbI MareMarlr.recKoii Teopr4I,I ltcKyccrBeHHor.o aHTeJrjIeKTa:

- ,4aTE OCHOBbT t4 HTeJTJIeKTyaJTbHBIX CrrCTeM;

- ![opuupoaaa]'Ie HanbIKoB rrocrpoeHl4s MareMaru.recKr.rx MoAenet, irar.r6o:ree 11oJrgo orBeqaro-
qux rpe6onanrzrM rrocraBJreHHoft. zapauu;

- I'I3ytIeHI'Ie cuoco6on pearia3alltt4 MeroAoB r.rcryccrBeHuoro riHTeJrJreKTa B Br4Ae nporpaMM AJr.,r
3BM;

- npuo6perenrze HaBLIKOB IrJralrl4poBarrrrr SKclepr4MeHToB r.r o6pa60rr<u rax pe3yJt raroB.

2. MECTO AL{CqUITJILIHbI B CTpyKTypE oIroII BO
[auna-a 4'rcqunJII'IHa orHocltrcr r o6qgarelrnblM At4 crl]rrrJrr.rHaM Baprlarv BHoft qac1.r4

orofl. zsyvenfie Arrcur4rrJrrzHbr rrpoxoAr.rr n 6-nr ceuecrpe u lasupyercx Ha 3Ha'r.rrx, npuo6pe-
TeHHbrx cryAeHTaMI4 B paMrax KypcoB MareMarriqecroro aHarr ga, reoMerpqr4 t4 TonoJrorrrr4,
4uQ$epeuqnanrnrx ypanuenraft , 4ncrperuoft uareMarr4rr4 r.r Ap.

.{aauufi rypc o6ecnevunaer 4a.nruefiruee r43rre'ae A}Icqz[Jrr,r' <Molenzporanue nu-
(f opIr'raquonurx cr4creM E rexnolorufi>, <Pacnpe4enduna"r o6pa60rna raulpopnaqur.r> r1 sBrrfle,t-
cx 6a.:onrnr.r 4nx z3freHltt crequaJIbHED( .unculrnJrnH.

3nauu.r, noiD reHHbre B paM*rx r.3f{eHr.q lalluoft Ar.cqrzuJrl,rH6l, Moryr 6r,Im npuueuo_
HEI AJrr Hanllcanrz{ BrrrycKuofi Kralz@uxaquor*roft pa6orr,r.

3' KOMTTETEHIII'II4 oEvrIAIoIIIErocfl, oopMI4pyEMhIE B pE3y,,,,IbrATE
ocBoEHr4rr Ar4crltrrrJrr4Hhr (MoAyrq)

B pesy:mare ocBoe'llr A^cr\unJfir'br o6yraroqrzftcr A.JDK.H ycBor.rr' cleA),rorque o6rqe_
rpo$eccuonamnrre KoMnerenqrrr4 ;

- roroBHocrbrc uclloJrr$oBarb na.nmu eri6op4 npoeKTl4poBarur , peaJrxgalJtrr4, or{eH1rz KarrecrBa
u Marnsa sQ(berrr'rruocru nporpaMMHoro ooecneqenus Ar-f, peueHr4, 3aAarr B pa3 4wr6rx
npe4uerulx o6lacrax (OIIK- I 1).

B pesy*tare ocBoeHr,rr Ar.rcrlr4nJrr'Hbr cryAeHT AoJrxeH reMoHcrpl,rpoBarb ocBoeHr4e yKa.-
3AHH'D( KOMICTEHIIIiI NO AECKPI4''TOPIIM (€HAIIIJ', YMEHI{', BJIAAEHII'>, B COOTBETCTB}IH C TEMA.
TI4qECKIZMI{ MOAYJI'MII AI4CIIIINJIIIHbI, NPIIMEH{Tb IOJITIEHHBIE 3HAHI4' B NOCIC4YTOTqEU O6YrC-
uau u npo$eccr.roua-nruofi 4exlcJrbnocrri:

1) 3uarr: onpeAeJreHr.re o6rqax Sopn, 3aKoHoMepHocrefi, uucrpylreuraJrbHbrx cpercrB AJrfl
raHHofi rllc{utlJrr4Hbr; napa,4rirMbr r.i MeroAoJlon4r{ npofpaMMr-rporanzr, oco6euuocrerl
r36rKOB rrporpaMMr.poBaHr'Is o6rqero rz cneulraJr'Hofo Ha3HaqeHI4r, uar.r60ree u,poKo
14 crloJlb3yeMbrx cpercrB nporpaMMI'IpoBaHI4t; co,qeplKaHrre' ocHoBHLIe sra.Irhr u 'r€HreH-
rlum pa3Bp.lrvlr [porpaMMr4poBauvq., MareMa"rvqecr<oro o6ecneqenu.a r.i rzn$opuaquon_
H'IX TeXHOJrOfliu; oc'oBHbre KoHrlelryaJrbHbre [oJro]KeHr4t $ytrr<quonanruoro, rofuqe-
croro, o6rerrno-oprzeHTrzpoBaHHoro r't Br43yaJr6Horo nanpaueunft (oIrK-11);



yMeTb: rroHrTb [ocTaBreHH]'ro 3a,{aqy; oopMyrrrpoBaTb pe3yJrETaT; H3BJreKaTb rroJre3_
HyIO HayqHo-TexHr4qecKyro r'rH(bopMa(rzrc r43 gJreKTpoHHhrx 6u6rraorer, pe$eparunHux
xypHaroB, cerr,r tr4HrepHer 14 r.n. (OIIK_11);
BlaAerr: cnoco6noc*ro r 'rr6c{; ronrercrnofi o6pa6ornofi unQopuaqur; HaBbIKaMr,r
nrr60pa, npoeKTr'rpoBar r fr' peaJrnsawr4, oueHKr4 (aqecrB a u a*u,rn3a sQQerrunirocra
[pofpaMMuofo o6ecneqenrrs AJu pettrenv, 3alarl B pturrzqHbrx fipe,qMerHbrx o6nacryx(otrK-11).

4. CTpynTypA r4 COAEP}I(AHUE nIUCt\UrrJil4Hbr (MoAyIS)
O6rqas rpyAoeMrocrb An.cq'r,,,'4'rr cocra'nrer 5 saqerntx eArrHrnl l g0 qacos.

COAEPXAHI,IE KYPCA

1. cnsreusr ucKyccrBeH'oro ,"r.o'.*r#lll#" nor"rr" r orpeAerreHrrr. o6nacu npu-MeHeHr'rr. llc'topu'' pa3B'rr,r, Apxurerrypa cr4creM r,rc*yccrBeHHoro Uure.nnerra, flpeg-
craBreHr.Ie 3uauilft s uuTearerryaJrbrrlrx crrcreMax. .{aaurre r.r snaua.r
Mogelu npeAcraBJreHr4r snanuft. flpo4yrquoHuax Mo.qeJrb.. rlpnrar u o6parnax qenorrKa
paccyr<'4euzfi. ceuanruqecrcve cer:u. (Dpeftvonrre MoAeJrr. @opua,rrurre Jroruqecruze Moae_ttu. tr4cuucnesus. [peAr.rKaroB.
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3.

)l

Mo;ie:rr'r npe.qcraBJreHur sHaHufi. lDoprraa,rrnue rorzqecKue MoAerq. Heqernas noruna. oc-
HOBHbre rroHrrr{r reopr4H HeqerKr4x MHOXeCTB. onpe4ereuue HM. Onepauzu Ha,q HM. rlo_
Hrrr,re o-ypoBHero MnoxecrBa. Teopeua o AeKoM[o3rzqlur. Onepaqil.r ,qetp(fa3r.rKar{v }r.
Mero.{rr fiocrpoeHr{r $ynrqrzft [pr4'a]qJrex'ocrra. rlou.f,rue Heqer*oro ornoruenur. onepa-
urrr{ Ha.q HeqerKr4Mr4 oTHorrreHrrrMrr. Teopur upu6rurxeHHhrx paccyxgeuufi. Kounogizrlr,roH-
Hoe flpaBr{ro BbrBo,4a. Teopzr npu6nrzxeHHbx paccyNgenuft. Jforaqecrue csssxa. Jloruno-
JIUHTBI.iCTAqeCKOe OIII,ICaI{Ue Cr4CTeM.

ocuos''e noHrrr'rr reopr4r.r HeqerKr.rx MHoxecrB. Teopua npu6mlxeHHbrx paccyx4eurfi.
Heqerro{e JrorzqecKr4e B'rBoAEr, o*rosurre sranrr.Anropunr Mamdani u Larsen, sugeno,
Tsukamoto u ynpoqeHuuft ajrropr.rrM Herrerroro BbrBo,4a.
fenerrzqecxrae a.nroprirM6r, Korunonenru re'err4qecKoro aJlropr.rrMa. oneparoprr rerrerl4qe-
cKoro aJrroplrrMa. Hacrpofina napaMerpoB renerr.rqecroro a;rropfiTMa.
Hefiponurre ceru. ocuonurre [oJroxeHr]r. MoAenr neftpona. K.rraccz$axaqux HC. Bsrbop
crpymypu HC. Klaccu$r.maqzx HC. Oynxquouupoeauze HC.
HefipoHnne cerur. A*opurur,r o6yrenux HC. o6yuenze oAsocnofir'oit cenz. A:rropzru o6-
parHoro paclpocrpaHeHr,rs omu6xz. o6yrenue 6es yuurelx. MeroArr Xe66a. A,rrooarra
Koxouena. HC XonSulga. HC Xenuunra.

6.

7.

5.

8.

JIAB OPATOPHbIE 3AHfl TI,Ifl
Jla6oparopnan pa6ora J\b1. flpoer<rraponanne I4c c upuueneH'eM npoAyKrlaoHHofr MoAenr.r
npeAcraBreHr4r 3HaHuI.

Jla6oparopuaa pa6ora .ll!2. flpoeitrrzponanr.re I,IC c npuueueuaerra $oprrralrnbrx nor4rec1rix
Mo,4erefi ocHoBauHbrx ua ueqerr<ofi lorure.

"lladoparopnan pa6om M3. llpoer<ruponauue I4C c npuueneur4eM reHerurrecKrrx aJrropsrMori,
Jla6oparopuaa pa6ora J\ir4' rlpoerruponanrae zc c npnrr,reneur'erv nefipoNurx cereft.

5. OEPA3OBATEJTbHbIE TEXHOJIOTI{I4

,{:r-r gocruxeuut nJlanrrpyeMbrx pe3yJr'TaroB ocBoeur4r Arrcl{r4 
'JILIH'T 

r4crroJrr,3},rorcs
cJre.qyrouae o6pasonarelrune rexHoJrorlrfi :

- unSopuaqronHo-pa3Br,rBarorq[e rexuo;ron4r.r;
pa3BlrBalorlve npo6nerr,rno-opuenTl4poBaHurre rexHoJrorl ti
JII4qHocrHo opneHTl{poBarrHbie rgxHonorrrr4 o6lr.reHzq.

Mero4sr JIer<qrr
JIa6oparopHue

3AHITrlfl.
CPC

Meroa IT + + _r

Pa6ora r xouaHge -r
Case-study +
Ipo6lelrroe o6yreHue + _r

KoHrexcruoe o6yveHue + +
O6yuerue Ha ocuore
OITbITA

+ + +
LLqunugya:tnoe o6y-
qEHIIE + +
Mer44ucqrznnranapuoe

o6yueune 1_ + +

Onepexaroqar cauo- t



B paurax r'r3r{eHr4tr Ar4crlr,rrJrr,rHbr Bo3MoxHo npuoaener'e ,'ffi-rrexrpio6pa.:orra-
TeJIbHbx rex'orofur: JreKqr4.HHo-ceMLIHapCKatr c[creMa o6yreuux (r:pa4utluonnrre JlcKrrr.ro'-
Hlre r'r nao0paropuue saurrur); case-study; MeroA [poeKToB; o6yreuue B M'rbrx fpymax; Nra-
crep-KJraccbl; [pI'IMeHeHI'Ie MyJIbrIrMeAI4a rexnororufi (nponegenue JreKrIrioHHBrx rr ceMr.rH€rp-
cKux 3aHrrr'rfi c [pr4MeHeHr{eM KoMnbrorepH6rx npe:euraqafi lI ,qeMoHcrpaquoHrrbrx poJrrrKor] c
rroMontrbro npoeKTopa uru 3BM); TexHoJrorur pa3Burlrr Kprrrr,rqecroro MbrrrreHr.rr; unsopr,aa-
IIr4oHIro-KoMM)aHLIKarII4oHHbre rexHororufi (npr.rueueHue un$oprraaquouttblx TexHororfifi rru
MoHI{TopI4Hra reKyrqefi ycrleBaeMocrl{ cryAeHToB t4 KoHTpoJr.,{ enanaft); TexHoJrog{r4 Arrgra1r\m-
onuoro o6yreurzx (cos4au caftr Arzcraaquonuoro o6yuenur, pa3MelldHubrft s qeHrpe al.lorar{_
Ilr,roHubrd o6pa-:oearelrnrrx rexno:rorizft Blly).

6. oIIEHoqHbIE CPEACTBA AiLfl TEKvIrlEro KoHTpoJUr ycrIEBAEMocrI{,
IIPOMEXYTOIIHOfr ATTECTAIII,II{ UO I,{TOTAM OCBOEHI4fl AI4CIIU.

IIJII4HbI I4 YIIEEHO-METOAI4qECKOE OEECIIEqEHI4E CAMOCTO'ITE./Ib-
HOIZ PAEOTbI CTYNEHTOB

Texyrqr,rlr
TLIHr-KOHTpOJlt.

TEKYilI4IZ KOHTPOIIb
KoHTpoJreM ycneBaeMocrr4 flBrfrercr, 4eficreyror4ar B yHvBepcr4Tere cucrelra pefi_

Kourpo,rrnrre Bonpocbt rc peftrnnr_nourpo.nro Ntl
1' onucarl' 6asy suanu' npe4lrerHofi o6racru c uc[oJrb3oBaH[eM cJreAyroq]x MoAerefr npeA-

craBreHHt 3HaHIzii:

r flpogynquoHHblenpaBHJra,
r Celranru.lecKuecelu.
o (Dpeftuu,
o Jloruru npe4uraror.

llpegueraax o6lacrl: ynpar,reune uo6ulrnnu po6orolr.
Idelr: Kan tront'ro 6ucrpee npu6snl B Mecro Ha3HaqeHul. flpa 4ruNeHuu o6xo4urr

npenrTcTBr.rr,
flpu cocran,reH'EH E3 ucnorrsosar6 noH.srlrfi: AHs'r'aHrr't Ao npenrrcrBr4q, noJroxeHHe

npenqrcrBnnt' HanpaBJIeHI4e ABIlxeHaq, cKopocrb ABurK.-HAtL AucraHrlr4r Ao Mecra Ha3Haqe-
Hl4g.,

2' onucarr' 6asy suaau npe.qMerHofi o6rac'ru c v crroJrb3oBaHr,reM creAyror{rrx MoAererz rtpea-
ctas.neHag gHauufi:

o flpo4yrquouHlrenpaBr4Jra,
o Ceir.taHruqecxuecgrn,
r @Pefivn,
o Jlorurca npeAuraroB.
flpe4uernar o6nacrr: perynzpoBaHr4e .qopoxHoro ABr4xeHHs Ha nepeKpecrre ynr.rq cIo-3B.
3a4ava: ns6exa* saropoa (noluvec""o 

"arurH 
He nporneArxrd rrepexpecrox no o6onna

yruqaM AoJrxHo 6um vunulralrusrlr).
IIpu cooranleuuu E3 Hcno,rr:oear6 ,,oHrr].tr: KoJrr4qecrBo MautrH Ha ynuue CIO, xolllue_

- - crBo Marxr4H Ha yrurle 38, rpeux 4otrNeHH, yjrr.rr_tbr CIO, epevr 4auNLHaa y,rrlqu 383' onuca'rr 6asy zuanufi npe4r'rerHoii o6racru c ucrroJrb3oBaHaeM cJreAyrorqux MoAenefi npea-
cTaBreHr4.{ sHaHafi:

o flpo4yrquoHHbrerrpaBr{Jra,
o CeltanruqecKl4eceru.



. (DpeftMhr,

o Jlorurnnpe,qlrxaroB.
flpearraeSuax o6,racrr: ylpaBJreHr.re Mr4KpoKJrllMaroM B noMerqeHrzr4.

3a4a'ra: rlo4qepNraoarr norr.r$oprlrbre napaMerpbr reMrreparypbr 14 BJraxHocrr4 B noMerqe-
HUTT.

flpu cocraueuuz F3 ucnorrgoaa'rb noHrrr.ir: noAaqa renroro Bo3Alxa, noAaqa xoJloAHoro
BOsAyXa, no,4aqa c).xoro Bo3.trJ)(a, rroAaqa BJraxHoro Bo3A)4<a,

Konrpo.ntuue Bonpoctr rc pefiruur_nonrpo,rro j\!2
1' onuca* HeqerK)'Io 

'KcfleprHylo 
cucreMy, BKJIIoqa[ J]r4HrBl4crl4qec*r4e nepeMeHH.re orll4cbrl]a-

Ioqae BXo'461 Il BbIXorbI cllcreMH' HeqerK)'Io 6azy zuanu , Katt Jlon4Ko-JllrHrBr,rcrr4qecKoe ont4-
.aHr4e cucreMbr' rlpaeecrr rparpu'recrufi [pr{Mep peanrz3al(ar4 Heqer*oro BsrBoAa A* OnpeAe-
JreHHoro ua6opa exo4uux :naqegufi.

llpe4lreruax o6.nacrr,: ynpaBJreHHe uo6u,rrurrr,.r po6orona.
I_{enu: Kax uoNHo 6ucrpee npr6strs 

" ""aro 
n*nu"aHur. IIpu 4nuxeHuu o6xo4ut npe-

IUITCTB14'.

flpu cocraueHuu B3 Hcno*sosarb no'trr4t: ArrcraHqHJr Ao rpenrrcrBlrfl, nonoxeHrze npe-
^ , ntrcrB,lt, HanpaBJreHI4e aBau(eHI'It' cKopocrb ABr4xe Hms, A,rcra'rr4fl Ao Mecra Ha3Harre'ut.2' onucars HeqerKylo g*cneprHyro cllcreMy, BKJrroqa{ JraHrBrzcr,qecKlle nepeMeHH're olrr4cblBa-

rcull4e BxoAhI rr Bblxoabl cacreMbl' HeqerKylo 6azy zuauuit, KaK JroraKo-JllrHfBl4cruqec6oe ora-
caHrle cucreMrr' rlpurecru rpaQrluecxnii npr4Mep peaJrr4sar{r.ru Heqerxofo BbrBoAa Ar.s onpene-
reHHoro ua6opa nxo4uux gnaqeHzi,

flpe4lreruar o6racrr: perylupoBaHae Aopox'oro ABr4xeHru Ha nepeKpecrKe yruq clo-3ri.
3a4a.ra: u:6exarr saropoa (roluue"ruo ,ur"" n" .rporueArrr,x neperpecron no o.oulryJIr{rIaM AonxHo 6rrrr uunr.rtrlanrHrru).
flpu cocrar,reuuu E3 lrcno:n:osarb noHqrr.rr: KoJruqecrBo Maur,rH Ha yJrr4rle clo, xo,ruve-

^ crBo Maur,tH Ha yruqe 38, BpeMr ABHXeHr4, ylaqu CIO, BpeMq ABr4xeHr,t, yluqu 38.3' onucarr HeqerKylo gKcneprH)'ro clzcreMy, BKJrloqat Jrr4Hl Br4cr,qec*He nepeMeHHbre oruchrBa-
IoIIIIIE BXOAbI 14 B6IXOI6I CUCTEMI,I, HEqETKYIO 6A:Y SUAUUfi, KAK IOTI4KO-JII2HTBI4CTI,IqECKOC OTN.
caHae crzcreM'r. rlpzoecru rpasavecxuft npr,rMep peaJra3arur4 Heqer*oro BbrBoAa AJrs ,rpere-
JreHHofo Ha6opa axo4utrx sHa.reHnfi .

Ipe4lreruax o6lacrr: ynpaBneHr.re MHKpoKJruMaroM B uoMeqeHr4H.
3a4ava: rlo4gepxaearr noiusopruur" nupur"rp", TeMneparypbr r{ BJraxHocrr.r B rroMeutre-
HUU.

flpu cocraeleuuu E3 ucnorrsoear6 noHrrr,s: fioAaqa .renroro BosAyxa, noAa.ra xoJroAHoro
Bo3,qyxa, no,4aqa clxoro Bo3Ayxa, fioAaqa BraxHoro B03A]Xa.

Konrpo.nruue Borrpocbt rc pefiruur_xonrpo.nro J\!3
oqeura no pefirzur-rcornpo*o ,J\!3 soplrnpyerc.{ no HToraM BbrnoJrHeHar u saqzr ra6opa-

ropHux pa6or npu orBere Ha AonoJ,rHuTeJrbHbre Bonpocbr. Tev' la6oparopunx pa6o.r:- rlpoexrnpooasue Lrc c npuMeHeHI4eM npo4ynqnounofi MoAeJrr4 npeAcrae,TeHnq gHa'rrfi.- rlpoerrnpona ]uue krc c [puMeHeHr4eM $oplramHux roruqecxax MoAerei ocHoBaHHr,rx Ha He-rIerKofi rorl4Ke.
- flpoexrzpooasue tr4C c npr4MeHeHr,reM reHerr4qec(Lrx aJrropurMoB.- Ilpoexrzponanue I4C o [paMeHeHueM Hefipoauux cerefi.

1. cnctevu lrc(yccrBeHHoro ,".""?:l#"6:iJfr:fffi;:r" H onpeAeJreHr.rr. o6racrr rrpuve_
HCHH'.

2. Cucreuat xcKyccrBeHHoro aHTeJrJreKTa. I4cropun pasavnust.



3. Apxrzrexrypa cvcreM HcryccrBeHHoro rrHTeJrJreKTa.

4. flpe4craoleuae guauuft s rrHTeJUreKTyaJrrHrrx crrcreMax. .{auusre u suaHux.
5. Oco6er*roc:ra suanufi, llepexo4 o.r Easn ,{alruux r Ease 3Ha}rufi.
6. Mo4ellr npegcraBJrelr,n 3HaHr4fi. Ilpo4yr<quouna, MoAeJrb, flpulrepn.
7. Moge,ra npeAcraBJreHur snaHnfi. rlpogyrcquoHHatr no4e.nr. rlprvaa u olparuan qenoqKa p*c-

cyxAeHufi,

8. MoAelrr npeAcraBJreHr4r 3uautfi . CeuaHruqecKr{e cera. flpurlrepu,
9. Mo4e,rlr npe4craBJleHur 3HaHr.rfi . @pefi rr.romre uo4elu. Ilpnuepu.
10' Mo4elu npe4craBJleHl4t 3HaHIlfi. @oprrramusre nofl4qecKve lro4eru. zcvrc;reHfir npeA]rKaroB.
I I ' Moge:rz npegcraBJleHr4tr 3HaHlrfi. oopuanrune ronrqecKr4e Mo,4eru. Heqernas aorura.
12' ocHoeHsre noH.srr4r reopua Herrerrr4x MHoxecte. orpegereHae HM. onepaqau saa HM.
13. ocnoslr'e rroHflTrrt reopH, HeqerKr,rx MHoxecrB. flog.srue q,-ypoBHero MHoxecrBa. I.eopeua o

AeKOMnO314Ur{r4,

14. OcHosHbre noHrrHr reopr4x HeqerKr.rx MHo)r{ecra, Onepaqul ge<f $a-:ranaqzr,r.
15' ocHosH'e roH.srrrr reopur{ Herrer'.ux MHoxecrB. Me.ro4sr nocrpoeHr4r rpyHnqrafi [przHaAJrex-

HOCTI4.

16. oc'oBn'e roHflTr4' Teopu' HeqerKlrx MHoxecrB. rolt,rrne Hgqer*oro orHorleHr4q,
HaA HeqeTKI,t M r.t OTHO[IeHr4tMr4.

17. OcnosuHe noHrrtrr reopr4r,r HeqerKHX MHoXecrB. Teopaa npra6,ruNeHHbrx paccyx{AeHrzft. Kor,r-
no3LIquoHHoe npaBltJro BbrBoAa.

18' ocHosHne noH.rrrrzr reopu' HeqerK,x MHolr(ecrB, Teopux nplz6lnxteHHhrx paccyxAesufi. Jloru-
qecKr4e cBt3nu. Jloruxo-,tunrgucrr4r{ecKoe ont4caHue cr4creM.

19' ocHosurre rolurrr.fi Teopfin' Herrer*r.rx M'oxecrB. Teopur npu6laNeHHbrx paccyxAeuufi, He-
qerKl4e JrorlrqecKl4e BhIBoAbr. OcuosHrre grantr.

20. oc'osurre noHrrr4r reopr4r, HeqerKr4x MHoxecrB. Teopux npu6lrzNeHH6rx paccyxAesuii. Arnr-
prrrMbr Heqerrr4x Jrorr4qecKrrx B6rBo4on. A,rropuru Mamdani u Larsen.

21. ocHoer*re nolurrr4r reop'u HeqerKr4x MHoxecrB. Teopaa npra6ruxeHHbrx paccyr(Aeuufi. Alro-
pHrMbr HeqerKax nofaqecKr.rx BbrBoAoB, Arropana Sugeno, Tsukamoto 14 ynporleHHnfi arr<l_
pr.tTM HeqeTKofo BbIBOAa.

22. I eHeru\ecKue arropl4TM6I. KoltloHeHru reHeruqecKoro aJlropr.ITMa.
23. feuerzqecnue arropr.trMbr. Oneparopu reHerr4rrecKor.o aJrropr4TMa.
24. I-erter:uqecrue anrcpHTMbr. Hacrpofir<a napaMerpoB reHerxqegKofo aJrropr.rrMa.
25. HefipouHue cera. OcHonune nonoxeHlrr. Mo4eat uefipoua.
26. Heftponutre cer:u. Klacca$urcaqaa HC. Bsr6op crpyrripu HC.
27. HeftpouHrre ceru. Klaccu$nx auusHC, @yHnquouuponaHl.re HC.
28, HefipoHHue ceru. Alropnruu o6yveuu.r HC. O6yuenae oAHocrorHofi cerr.r,
29. HeiipoHHne ceru, Arropu'ira' o6y.reuur HC. A:rropurlr o6paruoro pacnpocrpaHeHr,r, ouu6ru,
30. Hefipounue cera. A:'opu'rvu o6yuenur HC. o6yvenrae 6es yuarerr. Mero4u Xe66a.
31. Heftponune ceru. Alroprzruu o6yuenur HC. o6yueHue 6es yvurenl. Arropuru KoxoHeHa.
32. Hefiponnne ceru. HC Xon$ra,r4a.
33, Hefipouuue cern. HC Xenrlaunra.
34. Hefipouune ceru. HC 4nyHanpaueHuofi accorlnarHsnofi naurrrz (,{Afl).

.. Bonpocl,r gJrq npoBepnu caMocroqrerbuoil pa6orsr
r . 

,yeJroBeqecKr,r,rt 
pa3yM unn ncxyccreeuuuii HHTeJrJreKr: sa xerrl (velr) 6yayqee?2. !I'ro uoxe.r ll3MeHltr6 ucxyccroeuurtft rH.rejulenr?

3, 9reM onru.lalorct l4crycorBeHHrlfi zgre:r,tenr or ge,rooeuecxoro pasylra?4. VL\ xtaccu$ur<aqrzr, o6rao.r.l rrpHMeHeHvJr.
5. l4cc,re4oeauug no retre hl4.
6. r{To ranoe ucKyccrBeHHbrft arnellercr?

Onepaquu



7. Karue cucreMbt HcKyccrB(8.il;?;;;;;;;;;?;:;:xx#ffi #:fi 
.""*,ffi 

?"Tff ;;'ffJff 
."0"'"'

Teua nypcorofi pa6orur
Ife,nr pa6orrr: 3a*perrJreHr,re reoperr4qec*ux 3Haur.rfi r sopruvpoBa'r4e [paKTrdrrecKzx HaBb]KoB
NO YMEHI4IO CTABI4T' 3AAAq[ TO IPAKTI.IqCCKOMY NPI,IMEHEHI.IO CPE,qCTB I4 MCTO,qOB EEqETKO, IO-
rzKnn r'r HefipoHHrX cerefi ]r a'a,rr43 p$yJrbraroB r.rx [poBeAeHar, olpopu;renne pe3yJr'TaroB.

Heo6xo4u,rro peu,r'.o"ur" o*n",ilr1l;ffifff:rt##fl"orrr synnqzfi c npr,MeHeHr4eM
arlapara Heqer*oro rof^recKofo BbrBoAa IZ rpuMeHeHIZeM rlcKyccrBeHH'rx nefrponurx cerefi n
KaqecTBe yHuBepcaJrbHoro afinpoKcr.rMaTopa:
- BbrrroJrHHTr arrnponcrrMarluro $yuxquiz:

na o6nacru D:{-2StS2; -23xz =2},
HoMepoM B xypHaJre cTapocrbr.

y:x 12 +x22 +lfrtx2
r4e k Holrep BapnaHTa, B coorBercrBr4lt c [oprAKoBB].M

- oqenr4Tb fiorperrtnocrb BblqucreHr.rfi no nopue faycca.

VxasaHrle
Teoprzrn'recr<rze Mareplrailbr Hr,"oArrcr B MeroAr.rqecKrrx yKa3a'n.rx K coBeryroq'u ra6opa:rop_nrru pa60rau. .ftx rr,rno:trenrz.r rypconofi pa60:rbr .qonycraerc, scrroJrmoBaHr{e rra*era
Matlab, c AorroJi'n reJrb'6rMr4 MoAyJrrMrr Ftrzzy LogicToolBox r Neural Network ToolBox.

Bonpocrr K 3aqure lcypconofi pa6orrr
l. Onpe4eneuue Heqerroro MnoxecrBa.
2. Onpe4enenue JrunrBrrcrr4qecroft uepeuenuofi.
3. Jlorrzno-nrznrBacrnqecKoe ofincaHlre crrcreM (neuernae lro4elu).
4. 3ranrr neqerKoro JroruqecKoro srrnoAa (cxe^ra).
5. A:rropurusr HeqerKoro JlornqecKofo BbtBona.
6. Ilpurueueuue ueqernofi lc
7' cos4aHr're'e'.'n"" *oo.HJ: ;#JJJffHffi'flitTi. rogic roorBox8. Onpe4eleuue nefiponnoft cerlr.
9. Mo4eal acKyccrBeHHoro uefipoua.
10. Apxarerrypu (crpyroypu) nefipouurx cerefi.
I 1. O6yveHrae nefipounrx cerefi, npanizlo Xe66a.
12. Ilpuueueure HefiponHrx cerefi r annpor<cuuaqzr.r $y,nr<qufr.
13. cos.qaHne u o6yuenre nefiponnrx cerefi c noMorqbro Maflab Neural Network roolBox.



OEbEM CPC 14 PACTIPETEJIEHI4E IIO BI4TAM YI{EEHbIX PAEOT B qACAX

Padora c JIeKuHoHHbIM rrrarepzrror, caMocron_
TeJrEHOe r,ByqeHr.le oTAeJrbHbtx TeM ArlcL\u Jrrl_
H6I; floacK 14 o6sop lurepar:ypbr u onerrpoHHrrx
LtcroqHrzKoB; qreHae r{ rz3yrreHr.ie yue6uurca u

BunolHeHae 4olr aunvu, zaffinit, noArcroBK;
K JraoopaTopH6tM 3ats,fl.tuAM

7. YNIEFHO-METOAIIIIECKOE I,I IIHTDOPMAIII4OHHOE OEECTETIEHI4E NUC-
IIT4 TI,IIIHbI (MOAY,Iq)

a) ocHoBHafl rr.treparypa:
1' Pyrxoncxax .{. Heitponnrre cerrz, re'err,rqecKrre aJrroplrrMhr rz Heqerr{Lre cucreMr,t /Py'<oncrax.{., rlnnnurcxzft M., plnconcnuii JI.- o:rercrpoH. TeKcroBbre 4auuue._ [.4.:fop.ruaa nunz_r - Tenerou, 2013._ 3g4 c.
2. tr4ure:uerryrursnEre crrcreMtr: y.re6uoe noco6rae/

rercroBbre Aarrnbre._ Opeu6ypr: Openblprcxzfi
4C8,2013.-236 c.

A.M. Ceuenon [ra ap.].- 3nerrpotl.
rocylapcrBeunbrfi yHurepcurer, 3FC

3 ' Znreruercryar'Hhre cr4creMEr: MeroAr4qecKr.e y*a3arrur K nao.paropHbrrra pa60.r.arra 4rxcryAeHroB 6axananpuata, o6yvaror4uxc-r rro HarrpaBjreguro rro4roroBKr{ 01.03.04<flpur<ra'4nax uarelrarana>/ - 3nerrpon. TeKcroBbre AaHHbre.- M,: Mocxorcxua
focyAapcrBe'Hr,rfi crpourelruufi yHrrBepcr4rer, Aft IIu 3p Me,qua, OEC ACB,2015._ 57 c.4' CHcoen.{'B' Bse.4eHae s reopulo acKyccrBeHHoro rrHTeJrJreKTa: rreoHoe noco6ue/ cHcoen
A'8., Kypanra o.B., flpocr<ypuir ,{.K.- 3nenrpon. re.croBBre AaJrH'e._ _Boponex:
Boponexcrrzfi focyAapcrBeHHhri apxr.'e*ypno-crpoure*nnft y'riBepcarer, 3BC ACB,2014.- 171 c.

6) 4ono,rnure.nr,Haq Jrrrreparypa:
l' PyrKoBcKtuI, .{auyra' HeftpouHue cerl4, reHerr4qec1l4e aJIropLrrMhI r.r HerrerKl.re cr4creM6r :

[uayrroe us4anue] : nep. c non. I !. pyrroacrar, M. fha:rrzltcr<r2fi, JI. pyrxoncrzfi ._Mocrna : fop.rvaa rHas-TereKor4 ,2007 .- 3g3 c. : un. - Eu6naorp. B Ko'r{e r:r. - flpegu.
yKa3.: c. 381-383 .- ISBN 5_93517-103_1.

2' Fopucon B'B' He'{errfie MoAerr{ rr ceru [3ner<rponnrd pecypc]: vouorpasr.rl bopucorrB.B., Kpyrnoa B.8., .oe4y.rron A.c.- 3ne*pon. ,auaro"ura AaHHbre._ M.: fopava,r ,Lr*ns -Tereron, 2012.- 284 c.
3' fa:ry'rruu A'Z' HeftpoHn'e ceru. ocnos' reopnu [3rerrpoHnrrii pecypc]: vonorpaQax/

fa'ryrm<uu A'I{.- 3nerrpoH. TeKcroB're Aa}rHBre.- M.: fopauax ,rrrr" -'T"n"no *r, 2012,_.
496 c.

4' flxsseea f'3' Heqernpre MHo)r(ecrBa rE neftporu'e cera [orexrpon'uil pecypc]: yue6noe
nocoSue/ Axt xena l.O._ 3nerrpou. re*croBhre AaHHEre._ M.: BZHOM. iu6lp*opr" ,ru_ur.rfi, Znrepner-ynunepcrarer ZH$opuarluonntrx Texnolorufi (LIHT,UT),200g._ 3 16 c.

n) ueplro4r.rvecr ve u3aalrrx:
1' <lln$opNraqrroHHbre rexHoJrorfiIr) ExeMec.f,qHrrfi reoperu.recr<uft n npmragnoft HayrrHo_rexnu.recKai xypra,r ISSN 1694_6400 Iloan ucuoit uvterc 72656



2.

3.

4.

5.

6.

7.

8.

9.

xypua'r <Eusuec-au$opMarr{Ka) - peqeH3r.rpyeM'rii lrexgucqr.rnnuHapH'ril uayrnuft Nyp-Har, B6rrryc*aeMstt c 2007 ro4a Haqr.ronarbH'rM HccJleAoBare.rrbc*HM yHr.rBepcr4TeroM
<Bucrua-r rrrKoJra gxouoMaxz> (HI,IV BIIIO). AgMnHr.rcrpr.rpoBaHr4 e xypHalra ocyllecrBJir-
ercx l[ronofi 6rzsuec-rzn$opuarnru Htr4V BI]I3.
Xypuan <Becrrlrrc Zncrar),Ta groHoMlrrrr pAH) _
Xypua.n <Becrgnr KoM[brorepHErx u uu@opuaquouHbrx rexHororufr)
Xypuan <Becrsrr< MfV: sr<onolrizra>
Xypnal <Becrunx poccuficx

xypnan <Becruun o"r*roJlo ffi:"T:;;" 
vHl.Bepcarera I.irrr' rlnexaHosa)

Xypnan <Bonpocrr sxouonrzrrz>
Xypnair <<Brrqnclur:elsitbre rexnoJrorl{r4 )

n) rzrnepue:r-pecypcrr:

Pecypcrr xrfr ,qrrcr:aHrlr.roHHoro ocBoeHH,
www.cs.vlsu.ru.

5. Arylogic Anyl.ogic
(]rupl ryuatylsclc.lu)

conpeuenulre unsopluaqaoHnble clicreMbr AJrt co3Aarrr4{ 14 peaJr ngarJpru Ma.re*arzqgcKr.rx Me-
ToAoB B gronoMzre u $uua;rcax:
1' Mathcad - nporpaMM'oe cpe,4crBo, cpera .4rs B6rloJrHeHrrr Ha KoMnuorepe pasnoo.pa.:nrx

MATEMATIIqCCKIIX II TEXHIIqECKI4X PACqCTOB, CHA6IICUHA.{ IPOCTI,IM B OCBOEHI.U rt N PA6Or:Erpalpuvecrzrr'r r.urep(beficorrl, Koropar npe.4.craBJrrer [oJrb3.BareJrro r4HcrpyMeHTbr AJ' pa-6oru c soplryraM', qr4cJraMr, rpa$uravra r.r reKcraMr4. B cpe4e Mathcad aocrynnu 6oree
corHl4 oleparopoB 14 JroruqecKlix qfyurquii, npeAHa3HaqeHqbrx Art ql4cre'Horo u clrMBoJrrr
Horo perreHr{r MareMarr4qecK[x 3a4av pa:lavuoft crroxHocrr{ (hQly|I&!plg.Sgm).2' MatLab - BbrcoKoypoBHeerrft .ssr ( rr r4HrepaKTuB'as cpeAa AJrr nporpaMMr{poBa Hr4s, que-
JIeHHLTX pacqeToB lI BI4 3yaiIIt3aIII4I4 pe3yJrbraroB. C nouorqr,ro MATLAB MoxHo a.aJrrz3r.l -poBarb AaHHbre, pa:pa6amBat anroplzrMbr, co3AaBar6 M6.4errr v flpr4JroxeHr{.,r(htLtp://matlab.ru).

3' Malpe ...- oAHa rag sau6onee flonyJi.{pHBlx crrcreM cLIMBonbH'IX Bbrql.rcJreHr.r fz, o1taAau\as
. npeBocxoAHofi uayunoft rpa$uKoft (hqtp/q,$^&maplg!el.SSm).
4' Power Sim Constructor, Power Sim Studio - np*p*r"o" o6ecneqesne powersim cKnro-qaer n ce6s pt*r'qHbre rfinBI I4HcrplMeHToB r.Mv raqlloH'oto MoAeJrr4poBafir4 rI

G{plpowersim.ru)

Kypca, pa3MelleHurre Ha caitre

- ]ZHCTPYMEHT I,IMI,ITAI{ZOHHOTO MOAEJII4POBAHA'I

6. BPWin - uorqsrrft a'crpyMe'r MoAeJrrcpoBarrr4s, pa:pa6oraunr,rft Supuofi Computer
Associates Technologies iroroprrii lrcnoJr'3yerc{ go, ut*r"u, Ao*},r\4eHTrzpoBaHr4, r4 peop-
raHr,3arlull cJloxHhrx 6rasnec_npoqeccon. Mo4elr, co3,qaHHarl cpeAcrBaMr4 Bpwin, no:ao:u-er qerr{o noKyMeHTI'rpOBarb pa3Jrr4qr{bre ac[eKTbr AerreJrbHocrrr - AencrBus, ro:roprre ueo6-xorr4Mo fipeArrpuuxrr, cnoco6rr zx ocynlecrBJreuur, rpe6yroqz ec'. A[rfl. rroao iaayp"u*ap. (bgplAa|^lareaeald.
tr{urepuer-pecypclr, 6a.rr gauri,x, lru$oprr.raqlrouuo-clpaBoqHbre a fior4c*oBbre cucreMbr rro

TEMATfi KE AUCIII INIIH6I:
I ' http://www.expe4enta.ru * o6pa-:onaremsrrit naareuarzqecKr.rrz nopra,,r.2' httplwww'kxlab.com - cafir *kx Jla6oparopuu. ornpaanar roq*a rror4cKa unQopuaqrar.r o

HOBeUUII4X nayrurrx pa':pa6orr<ax e o6racrr4 BBIqr'ICJrureJrEHOfi Uareirrarur<z, aBToMar[3ar{ritr
Mo.qeJrr4poBanrrr r4 rrporpaMMHbrx npo4yrrax _kx JI a6op,aropuu,



3. www'mathhelpplanet'com - HeKOMMepqecKlIfi MareMarl,rqecKl,Ift oopyM, Ha KoropoM MoxHolorr{rzrb (oHcyJrbrar{urc u pea,rbHyro fioMorq' B perrre'az ,,o rpaKT'qec*r.r rro60My l]o-[pocy, cBt3aHHOMy c MaTeMaT],rKOft Lr MHOrOqr4 cIeHH'IMr.i ee npl4ro](eHurMl4.
www.csin.ru - o6pa:onarenru'fi r.rurepner-npoeKr, nocBrrqeHHbrfi computer science ucMexH'rM Ar'rcqlrlJrr4HaM' Mu Sopnupyen (oMMbro't4Trl Jrro.{efi, ,,pooeccrro'rurbHo 3ruru-Marou[xcr r'rJr' naxe npocro rr'Tepecyrc4r.rxc{ gaunoft reuarr,rrofi. Taxxe un co6upaerr,r
rnQopuarluro, Earrpr.rMep, pyccnor3brrrnbre Kypcbr no rznrbopuarzr<e,
www,leorver.ru - Ilopra,r, nocrrrqeuuuft ,un^ p*oanu, MareMarr,K', KaK Teopllf Bcpo_
tTHOCTefi, MaTeMaTAqecKa s cTaTVCTrrKA, Teopr4, MaccoBoro o6c:ryxrznaur", *ura*urroa-
craf, Teoplrr reJrerpaQura r.r 4pyfr4M npr,rJioxeHr.rrM reopuu BeposrHocrerz.
http://edu,ru - @e4epa.nrurrft noprar "poccrzilcnoe o6ia.ronaHrie,,, ,'oIlepxvBael*'ft or,vIHULI UTT "I{n$oprr.runa". Kara.rior ranrepHer_pecypaou .,u,rpr4rrrur.
http://www mathtree'ru - lpenorrz4uufi Kariuror MareMarrrrecKr,x pecypcoB coAepxr4T aH-
$opuaquro o ra@e.4pax, nepcoHzx, ny6mrraqzxx, 6ra6nuorexax, xypHaJrax r.r r.n.
http://www'mathnet'..r/ - o6qepocczficr<uft uarevaruqecKr-rft ,,oprar, npeAocraBJrrrourn'
poccuficr<au ra sapy6errurrna lrareMarr4KaM pa3Jrl{qH're Bo3Mox'ocrr4 B [or4cKe zuQopuaqnz
o MareMarnrrecrtoft xugna n poccuu.

4.

5.

7.

8.

o.

9' http://algolist'manuar.ru - caftr, nocnxuqenunft a.nropumraM rr MeroAaM [porpaMMrpoBa-
Ht4s.

- O6pasona:renrnrrfi nopran - sKoHoMr4Ka, collr4oJrorur, Me_

1 l http://www.fea.rui - flopran ria6opar:opuu "B'qucrare*Har Mexauuxa,, Quszrouexauzue_croro $axy:rr,rera ClI6f lly.

8. MATEPI{AJIbHO-TEXHI4qECKOE OEECIIEqEHI4E
ArrcqrrrrJrr4Hbr (MoAyJUr)

Jlexquoirurre ay$Lrropr4rt, ocualldnsrre aocxoft
IrpoeKIIr.roHHED( cr4creM, lpoeKTopona z Hoyr6yxol,,,r.

Aygzrropuu AJrr npoBeAeHua na6oparoputx
nepcouaJrbnblMr4 KoMrrbrorepaMrr, o6r,e4rzHdunlruz n
yKoMnJIeKToBaHHLtMa Heo6xo4ttlslrrl cl-tcreMHbTM
o6ecneuenuelr, ayA[Topr4l.r BuqrrcJrl{TeJrbnoro rIeHToa.

10.

(4m rraena ra:ru rraaprepa), 3KpaHoM AJUr

zaul:ruit, ocnaqdnnrte coBpeMeHHbrMI{

JIOKAJIbH}TO BBIqI4CIIIITCJIbH}'IO CETb lI
I,I IPIIKJIAAHbIM NPOTPAMMHbIM

ttpllwww.ecsocman.e
IIEAXNIEHT.



Paooqas [porpaMMa .qEcIIItmrI4HbI COCTaBJTeHa B coorBercrBr{r4 c rpebonarlumru ofoc Bo
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