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1. rIEJrb OCBOEHTIfl [ptc\rrrlJlrrHbr
I{enrro ocBoeHr.rr A}rcq[nn]ruu (rrao4yna) <OyurcqrouaJrbnoe rrporpaMMr.rpoBaHr.re fi nH-

TeJIJIeKTyaJIbHbre cI4creMbrD frBlrsercfl. [o3HaKoM]ITb cryAeHToB, o6yralotqr{xcr fro HanpaBJreHr.rrc

<<EusHec-finlpopuarnKaD, c Mero.qaMll, HaKo[JreHHbrMr{ B sroft reopu}r a, TaKXe (foprrlr.rponauue

cllcreMHoro 6asosoro llpeAcraBne$ns, uepB[rrHbrx 3uanuft, yrrrenufi ]r HaBbrKoB cryAeHToB rro

ocHoBaM I,IHXeHepr,ru 3yauuir, KaK HarrpaBJlenr,ilo rrocrpoeHur ]ruTeJrJreKTyrrrrbnbrx cucreM, a

TaKXe noJlfreHrre o6qux npeAcraBJrenr,rfi o [pr.rKJIa,qHbD( clrcreMux HcKyccrBeHHoro r.rHTeJrJreK-

Ta LI poJII,I llcKyccrBeuHoro r,rHTeJrneKTa B paguvrrrzrvr I,In(foprr,rarr,rKr.r B rIeJroM, a raKxe, B Hafrno-

TexHI{rIecKoM rlporpecce; QoprrtupoBaHue r.r 3aKperIJIeHr{e c}rcreMnoro rroAxoAa rrpu paspa6orxe

nporpulMM c [p]IMeHeHLIeM MeroAoB I{ r3bIKoB SynxquouaJrbHoro flporpulMM]rpoBarr]rr. flApo

Kypca cocTaBJUIIoT TeopeTlrqecKEe ocHoBbr, a TaK)Ke r{HcTpyMeHTapvv co3.qaHus nporpaMM c

uc[oJIb3oBaHrIeM AeKJraparr,rBubrx s3brKoB ([ymquourrJrbuofo uporpaMMupoBau]rs. .{nx ycueru-

Horo I,I3freHI,Ifl Kypca cryAeHTy ueo6xoAurvro 3Harb ocHoBbr MareMarr,rrrecrofi Jrorr.rKra. B xypce

3aKpeuntrcTc.f, TaKI,Ie o6utenpe.qrraerHbre yMeurrt, rar nsr6op s3brKa nporpitMMr.rpoBaHu{ AJrt
pellreHplt nocraBJlennoft saga.ru, nrr6op cnoco6a ilpeAcralJrennr lrcxoAubx AaHHbrx u nu6op

MeroAa peueHr4s rrocraBJreHHofi saAa.rfi .

2. MECTO ArICUIIIrJrr,rHhI B CTpyKTypE OIIOII BO
lauwan AIToIIIIIJrI{Ha orHoc}rrc.r{ K Bap}rarunnoft qacru OIIOil vr sBrrserc . AracqunlrEnoft

no nu6opy. llsyreuze 4annoft Akrcrlr4rrJrr4ubr rrpoxoAl,rr e 6-Na ceMecrpe u 6asupyercflHa 3HaHr4-
rx, upno6pet€rntrx cryAeHTaMlr B paMKax KypcoB: <Mareuaruqecrufi aHaJrr{3D, <Jluseftsas
a.rrre6pa>>, <flporparr,rrral4poBanr,IeD n Ap. ,{aunufi xypc o6ecflerrrlBaer Aalrnefiuree r{3} reHrle
AI{oq}InJILIH <IrlnautaquoHHoe MoAenrrpoBarrr{eD, <CrEcreurr rroMepxKr.r rrpnusrkrfl perueur.rfi>>,
<Pacnpe4erdunrre cllcreMbD) r.r sBr{ercr 6asonHM AJrr ra3freurirs cneq}raJrbHbD( Ar{cqurrJrrrH.

3nanux,IroJrfreuHbre B paMKax ra3y{eHr4s Aaunoft A}rcrlr{[Jrr{Hbr, Moryr 6rrrs npuueue-
Hbr .{ns Harrr{caHr{r nrrnycnnofi rcnalu(pnxaquoHnofi pa6oru.

3. KOMIIETEHIIUIn OEIruIAIOIIIEIOCfl , OOPMI{PyEMbIE B pE3yJrbTATE

o cB oEHptfl , I.r4crlwlrJlrrHbr (MolyJrfl)
B pesynrrare ocBoeHnfl, Ar4cwrrJruHbr o6yraroquftcx 4onxeH AeMoucrprapoBarb cJreAy-

roIr1Iae pe3yJrbrarrr o6pasonauur :
- cnoco6nocrr pa6orarb c KoMrrbrorepoM KaK cpeAcrBoM yrpaBleHux r.ru(loprraaryiueit,

pa6otatr u c un$opuaqrefi r43 pa3JrrrrrHbrx r{croqn}IKoB, B ToM q}rcJre s rro6amHhrx KoM[bro-
repHbx cerrx (OnK-3);

- cuoco6uocrb I{clroJlb3oBarb ocHoBHbIe MeroAbr ecrecrBeHHoHafrHbrx Ar4crltrrrJrr4H B
npo(peccrnosanruofi AetreJrbHocrr4 Alrfl. TeoperruecKoro lr gKcrreplrMeHTaJrbHoro uccneAoBaHltt
(rrK-17);

- cnoco6nocrb lacnoJrb3oBarb coorBercrByrorquft MareMarr{rrecruft amrapar r{ HHcrpy-
MeHTaJIbHbIe cpeAcrBa 4nx o6pa6orKr{, anaJwrga 14 cucrearvrcarlrrr{ nnQoprvraq}r[ uo reMe r{ccJre-
AoBaHr.rr (IIK-18).

B pesylrmte ocBoenl{t AHcIIurrJII{Hbr cryAeHT AonxeH AeMoHcrplrpoBarb ocBoeHr.re yKa-
3aHHbD( KoMnereHllrafi uo AecKpr,r[TopaM (€Hturvs,y;laenr4fi,Blra4euufl), B coorBercrBr,rr{ c reMa-
TI{qecKI,IMu MoAyJrtM}r AHcII[[Jrr,rHbr, rrpr,rMeHsrb uoJrytreHHbre 3uarrur B nocneAyronleu o6yue-
l;.rlvt vr npo(peccuonanrnoft AerreJrbHocrr,r :



1 )

2)

3)

3narr: cylrlHocrb r,r 3HaqeHr{e nnQopuaqvu B pasBrTr{r,r coBpeMeHHoro o6qecraa; BJraAeer
ocHoBnbrMr,r MeroAaMn, cuoco6arur n cpeAcrBaM[ rroJrfrenns., xpaueHr,rr, uepepa6orrr4 ulr-

{oprvraquu.
Yuetr: npoeKTr.rpoBarb u BHeApsrb KoM[oHeHTbr IrlT-uuQpacrpyKrypbr r]pe4rrpyrsrr4fl,
o6ecneqnnarcullre Aocrr.rxenne crparerlrrrecKl,Ix qenefi r,r rrogepx(xy 6usHec-rpoqeccoB;
HcrloJlb3oBarb coorBercrByroqufi uarerraarraqecxufi arruapar r.r r,rHcrpyMeHTilrbHbre cpeAcrBa

.qrr o6pa6orK[, anaJrr{3a r,r cr{creMarfisa'q:lrr ran(poprr,raqn}r rro reMe r,rccJreAoBauus.
Bna,uerr: ocHoBHbrMLr MeroAaM[ ecrecrBeuuoHayqHbrx Ar{crlprrrJr}rH r npoQeccuona.nurofi

AetTeJIbHOcTU NIs, TeopeTlittlecKOro LI SKCIIOpLIMOHTaJIbHOTO lIcCiIeAOBAIJkIs.

4. CTPyKTyPA rr COAEPIKAHTTE ArrcqrurJrrrHbr (MOAyJrfl)
O6qat rpyAoeMKocrb.qr{clll{nJr}rHbr cocraBJlser 6 gaqerrmx eAVHr,rq, 216'aacos.
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c OAEPX(AHTIE AI,rCqlIrrJIr,IHhI
nEKTII{rI

1. BseAeHNe B ArcllprrrJrr{ny. Ilouxrue o ([ynrrll{oHaJrbnoM rrporpaMM}rpoBaHrrr4, ero cpaBue-
HI,Ie C I{M[epaTLIBr{hrM nporpaMMr,rpoBarr}reM }I MecTo B pemeHr.r}r 3aAarr r.rcKyccTBeHHoro
I,IHTEJIJIEKTA.

2. Jlsl{6,qa-I,Icq}rcJreHr{e rl€pva. Teguc 90pua-Trropr.rHra. An(fanur, yrBepxAeu}rr, aKcuoMbr r{
[paBI,IJra BbrBoAa B u.flN,r6Aa-[cq]rcJreurr]I. KonneprrpyeMocrb ri peAyKrlr,rs nsvr64a-
BblptDKeHlrfi . Hoprr,ralrnax @opua.

3. IIxu6pa-ucqlrcJleHl,Ie rl€p.ra. Perypcr,pl n nxu64a-r{cq}rcJreHr,ru. rlncroe nsvr6lla-
UCqIICJIEHI,IE.

4. flpnnquurt $ynxquounJrbHoro rporpaMMr4poBaHlrfl: Oynrqzra Bbrcurlrx roprAKoB. Peryp-
cllBHbre $ymrryrra. Crarrl.Iecxoe rr Ar,ruaMr.rqecKoe cBs3brBanr{e.

5. flpnnquuu lpynxquouaJrbHoro fiporpnMMlrpoBaur.rr: Ouoxennbre Bbrrrr{cJreuvrfl.llousrne o
crporux $ynrqlEonaJrbHbrx .s3blKax. llpuxquuu (fyurqrnonanbnoro [porpaMMr4poBarrnr:
Kappnnr.

6. -f,gsrrn (fyurqnonaJrbnoro [porpaMM]rpoBaHufl: Ocuonrr s3brKa Haskell. Cuunonsl, rou-
craHTbI, JlorurqecKlre 3uatreulrfl. Cnrncru u cnoco6rr ux 3ailkrcpr. Koprexra. BasonHe rbynn-
IILII{ t3blKa. flepe4aua napaMerpon. O6nactr geftcrnux rapaMerpon. OnpegeJreHr{e ftynr<-
rlrdr{ B nporpaMMe. llpocrax peKypcr4fl. Pa6ora co cnucKzrMr,r.

7. Haskell KaK t3bIK OOII: BcrpoeHubre KJraccbr, rrpr.rMepbr crpyKTypr,rpoBaHHbrx rr{noB Aarr-
HbIx, LIHKalcyJr{IIut AaHHbD( B MoAyJrflx. BnoA r,r BbrBoA rEn(popuaqrrr4: MoHaAbr, r4HTepaK-
runurrft rnoA/ BbrBo.q uHQoprraaq uu, pa6ora c Qaft narrau.

8. llnrcpnperaurt t3brKon (pynrquoHaJrbuoro uporpaMMupoBaHlrf,. SECD-rraaruusa.
9. flocrpoenue LlnTeprlperaropoB ans SECD-MarrrrrHbr. Pea-nrEgaq[.f, gHepruqHoro Lr orJroxeu-

Hofo r'rnreprrperaropor. MeroA peAyKrllrlr rpaQon.
10. Cucrerrlbr I,IcKyccrBeHuoro HHTeJrJreKTa. OcuosHbre non.rrrr4tr r,r olpeAeJreHr,rr. O6racrr

[pLIMeHeHLIs. Vcropux pa3Bkrrr4s.. Apxurerrypa cr{creM ncKyccrBeHHoro }rHTeJrJreKTa.
IlpegcranneHlle 3Harrr{ft s ilHrenreKTyairbHbrx cr{creMax. ,{aunue v 3*alrrs'

11. Moleuu npeAcraBreHl,Is sHaHrfi. flpo4yrqnoHHafl Mo.qeJrb.. flpxruax u olparuas. qerorrKa
paccyx.qeHnft. CerraanruqecKple cerr. (DpeftMoBbre Mo.qenr{. Ooprraanrnbre Jrof[qecKr,re Mo-
Aenr,r. Ilf:cquc neuur npeAr.rKaroB.

12. Moaenll ilpeAcraBJleH]Ir guauutrr. Oopua-nrubre Jrorr.rtrecrve MoAenz. Heqerrur Jrorr,rKa.
Ocuonnrre noHtrlrt reopu[ HerrerKrrx MnoxecrB. Onpe4eleupre HM. Ouepaqru naa HM.
flonsrfie cl-ypoBuero MHoxecrBa. Teoperua o AeKoMrro3lrqrlr. Ouepaqrr ae!|$aruraqun (2
.raca).

13. Meroabl [ocrpoeurnx $yurqufi upr,rna4ne)KHocrr4. llonsme HetrerKoro orHomenr,rr. One-

Paquu HaA HeqeTKLIMLI orHollreHr,rrMr4. Teopur npn6nuxenHbrx paccyxAeHr,rft. Konano3r,rqu-
oHHoe npaBI,IJro BbIBoAa. Teoprnx npu6ruxeHHhrx paccyxAeurafi. Jloru.recKr{e cnssxn. JIo-
TI,IKO-JII4HTBI,ICTI{IIECKOE OIII,ICAH}IE C}ICTEM.

14. OcuonHbre rroHtrufl Teopr4r4 HeqerKr{x MHo)KecrB. Teoprx npu6nrExeHubrx paccyN4enufi.
Heqetr[e ror[qecKl,Ie BbrBoAbr. Ouronnrre grarrbr. Anropuru Mamdani u Larsen, Sugeno,
Tsukamoto u ynpoIqenunrft a.uropuTM HerrerKoro BbrBoAa.

15.'fenerullecKlle ilIfopI,ITMbr. KouuoueHTbr reHerr,rqecKoro aJrropr.rrMa. Oneparopbr reHerlr-
rrecKoro anropr,rrMa. Hacrpofira napaMerpoB reHerlrqecKoro aJrropr,rrMa.

16. HeftpoHHble cerra. OcnoBHbre rroJroxeHrrr. Mo4enr uefipona. Knaccn$ur<aqzr HC. Brr6op
crpyKrypbr HC. Knaccu$wraryux HC. OynxqlroHr{poBaHue HC.



17. HeftpoHHble cerpl. Arropr,rrMbr o6yreuur HC. O6yueHue oAHocloftuofi ceru. AlropHTM
' o6patroro pacrpocrpaHeHr.rt oruu6rra. O6yrenue 6es yrutenx. MeroArr Xe66a. A.nropuru

Koxonena. HC Xonrfunaa. HC Xeuuprnra.
18. lIpHrraeHeHI{{ (fylrxqraoHaJrbuoro rporpaMMnpoBauufl B perueHur.r 3a,qaq r{cKyccrBeHHoro

I,IHTEJIJIEKTA.

JIAEOPATO P HbIE 3 AHATILA
Jla6oparopHas pa6ora J\b1. -flsrrx SyHKIroHrrJrbHoro uporpaMMlrpoBaHprfi Haskell. OcrosHrre
Tr.rrrbr AaIIHbx r,r KoHcTpyKrllrr4 r3brKa.
Jla6oparopHas pa6ora J\b2. -f,srm Haskell. Perypcuu e SynxqNoHaJrbuoM nporpaMMr{poBa-
Hr,rra. ConocraBJrenrre c o6parqorr,r.
Jla6oparopHafl pa6ora J\b3. -flsHr Haskell. (Dynrquu Bbrcunrx nopf,AKoB.
Jla6oparopHafl padota J\b4. .flgrrr Haskell. Koucrpyxqnu let u where. Oxparuroqvrc yorrorrufl..
flom.rrraop(pr,rsld. [orrcoBareJrbcKlre rr,rnbr AaHHbx.
Jla6oparopnaq pa6ora J\!5. -feux Haskell. Pexypcunubre rlrnbr AaHHbrx. Oueparoprr.
Jla6oparopHafl pa6ora Ns6. .flgrm Haskell. Molyln. Onepaqur BBoAa-BbrBoAa.
Jla6oparopHas pa6ora I&7. .flgur Haskell. fpa(f n.recxuft unrep(peftc (GUI).
JladoparopHas pa6ora J\b8. flpoeKrl4poBaHr.re l4C c npr.rMeneHr{eM rrpoAyKrlr.ronHofi uogelu
npeAcraBJrenrns guaHuft .
Jla6oparopHafl pa6ora J\b9. llpoeKrlrpoBaupre I4C c [pr,rMenenpreM $oprr,ranrnrx JroruqecKr{x
tvto.uenefi ocHoBaHHbIx Ha HeqeTKOft nOruxe.
Jla6opatopHas pa6ora J\b10. flpoexrnpoBanvre kIC c [p]rMeHeHr4eM renerurrecKr.rx amopr.rr-
MOB.

Jla6oparopHafl pa6ota Nlll. flpoexrnpoBaHrle I,IC c npurvreHeHlreM nefipouHrx u rrE6pu4urx
cerefi.

5. OBPA3OBATEJIbHbIE TEXHOJIOII4H

,ftx 4ocrraKeHll.f, rlJranlrpyeMbD( pe3yJrbraroB ocBoenr4fr AttcrJrrnJr]rHbr l{crroJrb3yrorct
cJreAyroque o6pa:onareJrbHbre rexnoJrorr{rr :
- rH$oprvrarlr4oHHo-ptr|Br{Ba}oqr4e rexuoJrorilfi;
- pa:lBr,rBarouue npo6leruno-op[eHTr4poBarrHbre rexHoJror?rr4;
- Jrr.rqHocrHo oprreHTlrpoBaHuhrerexuoJroruu o6yreuur.

Merogu Jleruus
Jla6oparopHhre u

npaKTnqecHe

3AHgTUfl.

CPC

Merog IT + + +
Pa6ora B KoMaH.rIe +
Case-study +
llpo6nerrauoe o6yreune + +
Konrercrnoe o6vqenae + +
O6yreune Ha ocnoBe
onbITa

+ + +

Ilugunagyalruoe o6y-
tIEHI,IE

+ +

MexAncqzrur,rHapHoe

o6weHue
+ + +



Onepexaroqar caMo-
croflTeJrbHar pa6or:a

+

B paurax r,r3freuur Ar,rcqlrrrJrltubr Bo3MoxHo npr.rMeHeHr,re mlrpoKo c[eKTpa o6pa3oBa-
TeJIbHbX TeXHOJrOrr4ft: rerqUOnHO-CeMr,rHapCKa"[ C]roTer"ra O6yrenra (rpaAnqrroHHbre JreKrIHoH-
HbIe I,I fia6oparopHble 3aHrr]rr); case-study; nrero4 IrpoeKToB; o6yreuue B MaJrbD( rpyrr[ax; Ma-
crep-KJlaccbl; rlprrMeHeHlre MyJrbrr.rMe.ryra rexuoJrorurft (uponegeHrre JreKIIuoHHbx saus'tuft. c
rIpI,IMeHeHlreM KoMrrbrorepHbrx rrpeeHTaqrafi r.r AeuoHcrpaqlroHHbx poJrlrKoB c rroMorqbro flpo-
eKTopa ulwr 3BM); TexuoJroru.s pa3Blrrlr.f, Kpl,ITr.rqecKoro Mbrlurenr,rs; un$opuarllrouHo-
KoMMyHI,IKaqlroHHbre rexuoJroruu (upurrreuenNe I,InSopMaunoHHbD( TexHoJrorr,rft Ans MoHrrro-
pLIHra reryrqeft ycrreBaeMocrr{ cryIeHToB tr KoHTpoJrr suanuft).

6. OTIEHOTIHbIE CPEACTB A IJTflTEKyUIETO KOHTpOJtfl yCTIEBAEMO-

cryl, IIp oME]Kyr oqHofr ,q.rrn c TAIII,TU II o rIT orAM o cB o F,Idivtfl
AIICUUTIJIIIHbI tI yqEEHO-METOAI,ITIECKOE OBECIIETIEHIIE CAMO-
cToqTEIbHOfr PAEOTbT CTyAEHTOB

TEKyrrlr4ft roHrpolr
Tercyquu KoHTpoJIeM yc[eBaeMocrl,I flBJr{ercx 4eficrnyrorqa{ B yur,rBepc[Tere cr4creMa

pefirranr-roHTpoJUr.

KoHrpolrHbre Borrpocrr r peftrr{Hr-KoHTponro J\!l
A

1.  f lorasarr ,  wo m+n- l f  x .m f (n  f  * ) ,ecr run-nf  x . f '  x  vm,neN.
2. Cso6oAurre nepeMeHHbre.
3. (Dopua Bexyca-Haypa onpeAerenr.rs rfil/I6ta- repMa.

4. flosrrue HopMarrbHoft (fopurr 2 - r"p*o".
5. flaprr LI Koprexo{: orpe,{eneuue u SyHxrpna rrcBJrerreHr,rr KoMrroHeHToB [apbr.
6. flocr(fururax $oprvra r.rMeHoBaur,rr nrrpaxennft (where)?

7. Cr,InraxcuqecKa-f, sKBHBarreHTHocrb repMoB c rorrHocrbro Ao d - KoHBepclu,r. Kax o6oguaqaer-
cr? llpunecrur nplrMepbr.

8. Moxcro Jrlr onpeAeJmrb peKypcrrBHrre ([ynruur 6es r.rMeHoeauus? Karuru o6pa":orrr?
9. flpune4I,rre rlpl{ullHbl, no KoropbrM cJreAyer qpr4Aep}ra{Barbcr ilprruqrrnoB crporoft rLrnr43arrr4r4.
I0. Onpe4enr,rre $yuxrlrro cube, nosno4nqyro n ry6.uclarprraFloat.
11. Haz6onrunrft upuopr{rer HMeer $y"*q^ vrm oueparop ?:
12. Ourw*ts crrr4cKaor Koprexa.
13. r{ro raKoe oxptruHbre Bbrporeur,rr? Ilprrecrn flpr,rMep r{cnoJrb3oBanwr.
I 4. [ars peKypcr.rBHoe orpeAerrenue (bynxq uu 2n .
15. Ynaxure rr,rrr cJreAyrorru4x BeJrr{rrl4n: 3, even r,r even 3.
16. Ecnu s o6rsnneHrla Synrquu f co4epxc,rrcfl.Tpur crpeJrorrKr,r, rc f x 6y4er coAepxilrb.
17. Hasnaqeurae $yurquu filter. Ilpunecru npr.rMep rpr{MeHenr.rf,.
18. ,{am oqpeAeneHple KoMno3r,rqnv $yuruuft. Kar o6osna.reua orepaurar KoMro3nquu n Haskell.
I 9. KoucrpyKropbr co3Aanr.rr cur.rcKoB.
20. Buwrclnlre map (map (^2)) [|,2],[3,4,577.
21. 3amfire 6ecxoue.nnui cuncor HarypuurbHbx ruceJr.



22. O1rswtrs KJracc c MeroAaMlr cJro)Kenr.rr ,rrisflTprfr, o6parnoro gJreMeHTa. Onpegeruarn grceMrrJrrp

KJracca,uns ruua Int.
23. O6rsnneHl,Ie gK3eMnJrrpa Krracca instance o3Harraer
24. Hazya'reHr.re KJracca Eq. Karne MeroAbr onpeAeneubr B KJracce.
25. Krno.{eBoe cJroBo Ars orrpeAereurru HacJreAoBttuus.
26. Onpe4eJtrtrb rlrn-cr{HoHtrM MecflIa roAa.
27.Hanncarc [porptMMy,3arrpuilrr{Baroqpo c KJraBl,Iarypbr BBoA Ha3Barr}ur Bxon{oro Lr Bbxolsroro

dafualr ocyulecrBntroqpo KornrpoBanne ran(poprvrar\r4ur43 olporo n 4pyroft $aftJr.
28. Mynapyrorqas peKypcr.rn B r3brKe ISWIM.

KonrpomHbre Borrpocrr rc peftrlrHr-KoHTpo.rrro }lb 2
1. Ouucarr 6asy suanufi npe4rrreruofi o6nacur c lrctloJrb3oBaHr{eM cJreAyroq}rx uoAeneft npeA-

cTaBflenlr.s gnanr,rft:

. IIpoAyKIIlroHHbreIrpaBI,IJIa,
o CeuauurqecKllecerr{,
o Opefturr,
o Jloruru npeAlrKaroB.

flpe4rraetnas o6nacrr : ylpaBneHr,re uo6nnuruu po6orou.
I{enr: Kar uoxno 6rrcrpee npv6urr B Mecro Ha3Haqeu[x.flpw ABr{xeHr4Lr o6xo-

Ar,rTb npe[rTcTBr.rr.
IIpIE cocranrlenl,Ifi E3 Lrcnor*oBarb rloHtrr.rr: Ar,rcraHrllu Ao [perrfiTcrBrrrr, rroJroxe-

HLIe IIpentTcTBl4t, HalrpaBireHue ABr4xeHI4f,, cKopocTb ABr.rxeHvrfi., I.zrcTaIlrIHr Ao MecTa
Ha3HarIeHIiIt.

2. Onucarr 6asy snannfi upe4rrreruofi o6nacrn c ucrroJrb3oBaulreM cJre.qyroqfix uoAereft [peA-
CTABJIEHI,Ifi SHAHI,Ifi :

. flpoAyKrltroHubre [paBr,rJra,
o CeuaurfitlecKl{ecerl4,
o @Pefiurr,
o Jlornru [peA]rKaroB.

llpe4uetua.r o6racrb: perynllpoBanrle AopoxHoro ABr,DKeHr{r Ha rrepeKpecrKe
yruq CIO-3B.

3aAa.ra: fis6exatr 3aropoB (ronuvectno Marrr]ru He rrpomeArrrux [epeKpecroK rro
o6ouu yJrr{qaM AoJrxHo 6rrrr rrarnnurraalrurnra).

flpu cocrauleHlrl4 B3 ucnonrcoBarb rlouiTr.rr: KoJr[rqecrBo Marrrr{H ua yruqe CIO,
KoJrI,IqecrBo MaIITI{H Ha ynuqe 38, nperrar ABr{xeHr.rr yJrlrrlbr CIO, npeur ABrrxeHrrfl. ynkr-
qu 38.

3. Ouucatr 6asy:nauuft npe4ruetnofi o6ractu c I{c[oJrb3oBaHr{eM cneAyrou[x uo4enefi npeA-
cTaBJIeHI,It gnaurafi:

. flpoAyKrlr4onubrerrpaBlrJra,
o Cenranu4qecKuecerlr,
o Opefirrarr,
o Jlorurr.rnpeAr,rKaroB.

, flp".qrerHas o6lacru : ynpaBneHr.re Mr.rKpoKJrr{MaroM B rroMerqeHr4rr.
3aAa.ra: llo4Aepxnnarr rou(poprHble [apaMerpbr reMrreparypbr lr BJrDKHocrr4 B rroMe-
UIEHI,IH.



IIpn cocrauleullll B3 ucnoruoBarb noHrrr{;t: noAaqa rerrJroro Bo3Ayxa, noAarra
xoJroAHofo Bo3Ayxa, rloAaqa cp(ofo Bo3Ayxa, rlo.qaqa BJraxHofo Bo3Ayxa.

4. Ouprcatr HetlerKylo sKcrleprHyro crrcreMy, BKJIIoqar Jrr{HrB}rcrr{rrecK}re nepeMeHHbre o[ucbr-
BaIOqUe BXOAbI E BbrXO4n ClrCTeMbr, HeqerKyro 6asy snaHufi, xaK JrorlrKo-Jrr4HfBlrcruqecKoe
o[I{caHLIe c}IcreMbl. flpznecrn rpaSu.recxufi upr,ruep peanr,r3arl}rra HeqerKoro BbrBoAa AJUI
orlpeAeJreuuoro ua6opa BxoAHbx sna.reHr,rfi .

Ilpe4nrernax o6nacrr : yupaBJreHr.re uo6unrnrna po6orou.
I{enr: Kar uoxno 6rrcrpee npu6rtm B Mecro Ha3naqeuux. llpra ABr{xeHrrr,r o6xoArarr
nperrrTcTBr,rr.

IIpu cocraulenllll E3 ucnormoBarb noHrrr,rr: Ar4cranrlr.u Ao ilpelsrcrBr4s, rro-
JIOXeHI'Ie IIpeII{TCTBI{.f,, HaIIpaBJIeH}Ie ABUXeHI{', CKOpOCTb ABI{XeHLI', AI,ICTaHII}I' AO
MECTA HA3HAqEHI,I'.

5. Onr.rcarr HeqerKyn gKc[eprHyro c]rcreMy, BKJrIoqiu Jr]rHrBr,rcrrrqecKue rrepeMeHHbre olucbr-

Btlroul[e BxoAbI I,r BbrxoAbr cr{creMbr, HeqerKyro 6asy suanuft, rar JroruKo-JrnHrBr,rcrr4rrecKoe

ofiIrcaurle c]rcreMhr. flpnnectr rpa$u.recrrft npranrep peaJrr,r3arlr4r,r HeqerKoro BbrBoAa .qns
o[peAeJreHuoro na6opa Bxo.qHbx gua.renr,rfi .

flpe4ruetuax o6nactr: peryJrupoBarrlre Aopo)r(Horo ABHxeHlrs Ha rrepeKpecrKe yJrr.rq
CFO.3B.

3aAa'ra: vs6exaru 3aropoB (romruecrno Mar[I,rH He npomeArrrux rrepeKpecroK no o6oranr
y:rr{rlaM Aonxuo 6rrm ur.rnrauanrnrru).

flpu cocraBJreul{rr B3 ucnor*oBarb fionrrrr4fl: KoJrrrqecrBo Marrrr,ru Ha ynnle CIO, roml-
qecrBo MamIiIH Ha yJII{qe 38, npeux ABTDKeHI{' yJrI,IrIbr CIO, nperrax ABr.rxeHr,rs ynnqn 38.

6. OnrEcats HeqerKylo gKcrreprHyro crlcreMy, BKrloqas Jrr.rHrBr{crr4qecKr,re nepeMeHHbre orrrlchr-
BaIOuIue BXoAbI I{ BbD(OAbI cI,IcTeMbI, HeqeTKyrO 6asy suanrafi, Kar JIorr,IKo-
JII,IHrBLIcrI,IqecKoe olrl{caHr.re cracreMbr. Ilpunecru rpa(puvecrrafi npurr,rep peanr,rsarl}rrl Herrer-
Kofo BbrBoAa Mfl orrpeleJreHnoro ua6opa BxoAnhur gua.reHrafi.

llpe4rraerrrar o6lacru: y[paBJreHr4e Mr,rKpoKJrlrMaroM B noMerrleHr,r]r.
3aAaua: floA'4epxunarr rou$opruble rapaMerpbr reMreparypbr r4 BJrrDKHocrrd B

IIOMEIIIEHI,IU.

fIpIE cocrauleHrrll B3 ncnom3oBarb [oHsrr,rr: noAaqa rerrJroro Bo3Ayxa, rto4aqa
xoJroAHoro Bo3AyXa, noAaqa cyxofo Bo3Ayxa, floAaqa BJrrDKHoro Bo3Ayxa.

KonrpolrHbre Borrpocrr n peftrrrHr-KoHTponro Nb3
Oqesxa no peftrzur-KonTpoJlro Ns3 Soprr,rnpyercr rro r4ToraM BbruoJrHeHr,rrr rr 3arrlr{T na6oparop-
urx pa6or upll orBere Ha AonoJrHr,rreJrbHbre Borrpocbr. Teurr la6oparopurrx pa6ot:
-f,suK $ynrquonuulbuoro nporpaMMr.rpoBaur,rr Haskell. Ouronurre rlrnbr AaHHbD( r,r KoHcrpyK-
rIr.II4 S3brKa.
-f,srrr Haskell. Perypcun n Qyuxqr,roHaJrbHoM rpolpaMMupoBaHlrlr. ConocrasreHlre c o6pa.sqou.
.fsHK Haskell. OyHrqun Bbrcrrux uopfiAKoB.
.f,srrr Haskell. Kouctpyrqun let v where. Oxpaunorqrae ycJroBr.r.f,. florr.rMop$usrrr. llonrgoea-
TEJIbCKI{E TI,IIbI .UAHHbX.

.flgur Haskell. Perypcunnbre rr{rrbr AaHHbrx. Oueparopu.
-f grrr Haskell. Mogynu. Onepaqura BBoAa-BbrBoAa.
.f,sur Haskell. fpaSrauecruft unrep(f efic (GUI).
flpoerrr.rpoBaurle IIC c npunaeHeur.reM npoAyKrlr,rouuoft uoAeJrr{ rpeAcraBrreHwfr,rtnauuir.
flpoerrnpoBanl4e LIC c [pl,rMeueur4erra Qopnranbubx rorr{qecKnx nao4ereft ocHoBauubrx Ha He-
qerxofi JrorlrKe.



llpoerrupoBarrrre IrIC c npurraeHeHr,reM reHerr{rrecK}rx rlJropr.rrMoB.
llpoerrupoBaHr.re I,IC c uprrueueHrieM neftponnrx u ru6pr4nrx cerefi.

Bonpocrr K eK3aMeny
1. flousr[e o SynxqnoHuurbHoM nporpaMMr,rpoBaHr,rn. Ocnonurre npuuqr,rnrr OlI.
2. Cpanneuue OII c r.rMrreparlrBnbrM rrporpaMMr.rpoBaHlreM.
3 . flpuueuenue $yurqnoHaJrbHoro uporpaMMlrpoBaurif, AJrs pelreH fis. sailaq.
4. OII n crircreMbr lrcKyccrBeHHofo r4HTeJrJreKTa.
5. KnaccuQura\us tnv6Aa-repMoB. Oopua Bsryca-Haypa.
6. Cno6o4urre r{ cBr3Hbre [epeMeHHbre.
7 . Konnepcux u paBeHcrBo fisM6Aa-supaxeuuft.
8. Pe4yxqux rxu6ga-rrrpaxeulrft lr peAyxrlr,roHHhre crparerr{r{.
9. Koru6vnaroprr. Kou6r,ruarop HeloABr,rxHofi roqru.
10. fIpe4craBJIeHI,Ie AaHHbrx n rxru64a-vcrilcIrenvrla: 6ylencxue 3HarreHr,rfi, ycJroBr.rr, [apbr Lr

KOpTeXr.r.
11. IIpegcraBJIeHI{e AaHHbrx e r.f,r\,{6Aa-racq[cJreur{u: Hary)rrJrbubre trr{cJra r.r oflepaq}ru Ha4'Hrr-

MI,I.

12. l4uenoBaHHbre BbrpaxeHr,r s. let u where.
13. TnuilsprpoBaHHoe ttu6ga-ucrrr4creHr,re. Tr,rnlrsarlus no rlepyy ra Kappu.
14. Hoprraansnax (foprraa rxlr6Aa-strpaxeuuft. Cunrnas HopMurJrr.r3arllrtr.
1 5. Perypcara s rsra6A a-vcqvcrenvru.
16. Oynrrlrrrl Bbrcrrrx ropslKoB.
I 7. Perypcr.rBHrre $ynxqr.rn.
I 8. Craru.recKoe r.r .{r.rHaMllqecKoe cBs3brBaur,re.
I 9. OrnoxeHHbre Bbrrrr.rcJreHlrr.
20. Kappnnr.
21. Basonrre rurrbr r3brKa Haskell.
22. Cnucru B r3brKe Haskell.
23. Koprexr{ B r3brKe Haskell.
24. Oxpavnbre Bbrpax(enr{s.
25. ConocraBJreHr.re c o6pa:qornr. flpnrraep.
26. Orry e ge JreHr.r e p eKyp cr.rBHux S yHrqnfi . flprarr,repu.
27. Oneparopbl {3bIKa Haskell. llpe(fururax u vru$wKcuafl Horarl}rr4. Ilptropnrerrr. Accoqua-

THBHOCTb.

28. KappzHr B s3brKe Haskell.
29. @yuxqlrrr Bbrcrrrero [opsAKa: (Dynrquu Ha cnilcKrx.
30. <Dyurcqfir.r Bbrcrrero roprAKa: JIsM6aa Qyurqnu.
31. Oyurqr{r.r Bbrcrrero uopf,AKa: KoMuosuqnx Qynxqnfi.
3 2. Becxoneqnbre clucKr.r. flpulrquu nocrpoeHlrr. flpunreprr.
3 3 . O6rerrHo-oplreuTr{poBanubre Bo3MoxHocrr.r r3brKa Haskell.
34. BcrpoeuHbre Knaccbr.
35. OnpeaeJreulre HoBbrx rr{rroB AarrHbD( B fl3brKe Haskell.
36. Mouaau.

37.'Bsoa r,r BbrBoA nlr(foprraaqlrr.r B fi3brKe Haskell. Oafinu.
38. SECD-MarrrLrHa.
39. JleruEnrrft z sueprN.rHrrfi rrHTeprrperarop.
40. Meroa peAyKrlr.ru rpa$or.



41. CwcreMbl I,IcKyccrBeHHoro r,rHTeJrJreKTa. OcnosHbre nourrlrr H onpe,qeJren:rrs.. O6nacrr
IIpr{MeHeHr{f.

42. CucreMbr r,rcKyccrBeHHoro lrHTeJrJreKT a. VIcropuxpa3Blrrr.rfi .
43. Apxr,rreKTypa clrcreM r{cKyccrBennoro }rHTeJrJreKTa.
44. fIpegcraBJIeHI,Ie sHaHr,rft B r,rnTeJrneKTyaJrbnbrx clrcreMax. [anusre vr snalvr*
45. Oco6euHocrlr sHaur,rfi. flepexo4 or Barrr,{annrx r Base 3naHuft.
46. Moaerua rpeAcraBreHns guanr.rfi. Ilpo4yrquouHa;r MoAeJrb. flpurr,reprr.
47. Moaenu rlpeAcraBfieHrd.s gnanufi. flpo4yrunonua;r MoAeJrb. Ilpxrvraa u o6par,irax qeroqKa

paccyxgeHuft.

48. Moaewr upeAcraBJrenlrr guanuft. CeMaRrnqecKr{e cerr,r. flplluepu.
4 9. Moaeril rp eAcraBJreHr,rr snalrutrr. (Dp eft rr,r oerre MoAe Jrlr. llpuuepu.
50. Moaenu npeAcraBJIeHI,It suanuft. Oopuamnbre rofuqecrr{e MoAetu. l/rcsuc;reurrr rpeAr4-

KATOB.

51. Moaenu rrpeAcraBreHlls sHaHIaft. Oopuamnble JlorfiqecKr,re MoleJrr.r. He.rerxar Jrorr{Ka.
52. Ocuonuble noHsrl,I.r reoplru HerrerKprx MnoxecrB. Onpe4eneune HM. Onepaqnr.r naa HM.
53. OuronHble [oHtrlrr reopfi]r HeqerKrrx MHo)KecrB. flonsrue o-ypoBHero MHoxecrBa. Teo-

peMa o AeKoMtro3lrrlnu.
54. ocHonHbre rroHrrvrs.Teopvrvr HeqerKax MuoxecrB. onepaqax 4elpsasuraquu.
55. OcnonHble rroHtrr4s. Teopvr4 HeqerKr-rx MnoxecrB. Meto4rr rrocrpoeHr,rx Synxqufi TrpuHar-

JIEXHOCT}I.

56. Ocnonuble rrontrlls reopuu HeqerKr4x MHoxecrB. floncrue HerrerKoro oruorrleHr{r. Onepa-
qI{I,I HaA HeqeTKHMI{ OTHOIIeHU.f,MI,I.

57. OcHosHbIe non.srl,Ifr Teopvru HeqerKr,rx MuoxecrB. Teopua npv6rurxeHHbrx paccyN4enuft.
Kounogr.rqrroHHoe npaBr{no BbrBoAa.

58. OcnonHble noH.f,Tr4s. Teopurr HeqerKr.rx MHoxecrB. Teopnx npu6rnxennbx paccyx4ennfi.
Jlorr.rqecxue cBf,3Kr.r. Jlorr,rro-nnHrBr.rcrr{rrecKoe our{can}re cr{creM.

59. OcuouHble rIoH.f,TI,Ifi. Teopvrn HeserKr.rx MuoxecrB. Teopur npz6nnxeHubrx paccyN4eHrfi.
Heqerrne rorr{qecKr.re BbrBo.ubr. OcnoeHrre gTarrbr.

60. Ocuosnble noHsrprs. Teopnfi HeqerKr,rx MHoxecrB. Teopux npu6nzxeHHbrx paccyxgenufi.
Anropurubl HerIerKI4x JroruqecKr4x BbrBoAoa. Amopurna Mamdani n Larsen.

61. Ocnosuble IroHsrprsreopvvr HeqerKr,rx MHolr(ecrB. Teopua npu6mrxeunbx paccyNAeHufi.
Anroputrurr HerIerKLIx Jrofr{rrecKr4x BbrBoAoB. Anropuru Sugeno, Tsukamoto Il yflporqen-
Hrtfi alropr{TM HeqerKoro BbrBo.qa.

62. I eseruqecKr,re aJrfopr.rrMbr. KouuoueHTbr reHerr{qegKoro anropr{TMa.
63. f eneruqecKlre uuroplrrMbr. oneparopbr reHerlrsecKoro alrroplrrMa.
64. fenerIEqecKlle aJIropHTMbr. Hacrpofira flapaMerpoB renervsecKoro nJrrop]rrMa.
65. HefiponHbre cerz. OcnoBubre rroJro)Keur,r.rr. MoAelr uefipona.
66. HefiponHbre cern. Knaccz(furaqux HC. Bn6op crpyrryprr HC.
67. HeftpoHHbre ceru. Knacculpuraqux HC. OyHrqr.roHr.rpoBarrue HC.
68. HeftpoHuble cerr.I. AnropLITMbI o6yuennr HC. O6yveHlre oAuocloftnoft cern.
69. HefipoHnbre cerrE. AnropI,IrMbI o6yreuur HC. Anropvrrra o6parnolo pacrpocrpanenr.{s

orun6ru.
70.'HeftpoHHble ceru. AnropnTMbr o6yuenzx HC. O6y.reHre 6es v.qprrenfr. MeroArr Xe66a.
71. Hefipouuble cetu. AnroplrrMbr o6yreuNa HC. O6yvenne 6eg frrireJrr. Alropuru Koxone-

Ha.
72. HeitpoHHbre cern. HC Xou([r.u4a.



73. Heftpouulre ceru. HC Xeiuuunra.
74. HeirponHbre ceru. HC AByHanpaBneHnofi accorlr{arr.rsHoft naMsru fiAII).

Boupocrr Ars KoHTpofls caMocrosreJrbHofr pa6orrr
l. Karraer3brKr,rQynruIraonarbHoroilporpaMMprpoBarrvssHaere?
2. flepe.uclure ocHoBHbIe sa4aqfl, AJUr KorophD( nara6onee y4o6no npr.rMeHr4Tb $ynrq{o-

HaJrbHoe uporpa},flvr4poBaHr.re B KaqecTBe cpeAcTBa peueHr,rs.
3. B qeu 3aKrroqaercf, rrplrurlurr qrrcrorbr (fynrqnouarmuoft nporpaurror?
4. Kar uour,ruaere Bbrparenue <$ynr4.rr,r - gua.reHr.rn)?

5. OoprvraarnarHoTarlurlxu64a-repua.
6. @opnra Beryca-Haypa.
7. Cno6o4nsre u cBs3HbIe [epeMeHHne. B qeNr oco6ennocrrr pa6our c raKr4Mr,r [epeMeH-

nrrura?
8. OupegerurrloufiTr.repaBeucrBaJrrM6ga-repnron.
9. PelyxqnouHbrecrpareryu.
10. Kar Ir,toxno flpeAcraBr,rrb HarypnJrbHbre rrr{cJra n ([oprrre nru64a-repMoB r{ BbmoJrHr,rrb

gJreMeHTapHbre MaTeMaTr4qecKr.re onepauuz?
I l. flp neneulre r.rMeHoBaHHbx BbrpoKenvit. flprnne4.ne np]rMepbr.
12. Oco6ennocnarrrlrrlrpoBarrHoro m,r64a-uc.rcJreHr4rr.
13. B .reld orJII{tII,re KoMaHA r,rHTepnperaropa or nrrpaxeunfi r3hrKa Haskell?
14. Oqronurre rr4rrbr r3brra Haskell.
15. Oymqun glr pa6orrr c KoprexaMr,r.
16. OyHruun 4nx pa6omr co crrrcKulMu.
17.,{ouycnnasrer,rMeHarepeMeHHbxu Synxrluft.
18. Korraarulr lrHTeprrperaropa Anf, pa6orrr c Qaftnarrau rporpaMM.
19. Ycnonnrre BhrprDreHr,rr B s3hrKe Haskell.
20. Oupe4eleHre (fyHrqufi n sstu(e Haskell.
2I. llpanunaBbrpaBHr4BaHr4r.
22. ConocrasreHrre c o6parqorr,r.
23. Onepaqrax nrr6opa.
24. Kyco.rroe 3a4arrre (pylrxqnft.
25. Onpe4enenueJroKtrJrbHbD(rrepeMeHHbx.
26. Oxpanxoug.leycroBr,rs.
27. Ilorurraop([nsrra.
28. OupegenenrerroJrb3oBareJrbcKr.rxrzrroBAarrHbD(.
29. MosaArr. Onpe4erenrae, Ha3uaqeHr.re lr [prdMepbr rrpr,rMeHeHr4rr.
30. rlro raKoe $yHIsIm Bblclrrero roprAKa r{ roprAoK pa6orrr c raKr,rMr.r QyHruIr,rfrrr,r.
31. PeanusarlurMHororroroqHocrLt n QyHxqzonanrnoft upolpaMMe.
32.,{arr onpegeJreHfie JreHvBoro r,rHTeprrperaropa.
33. [arroupegeJreur.re gHepnrqHororrHTepnperaropa

34. Paccxa:rs.Ire o BHeApeHI4n oco6ennocreft QynrqHoHaJrrHoro [porpaNrNrripoBtrHLts n o6r-
eKTHO-OpUeHTr4pOBaHHOe rrporpaMMlrpoBaHEe.

35. flepe.u,Icrmte c$epu [pHMeHeH[rr r3bIKoB SynrquonarbHoro ilporpar/r]\MpoBaHlur.
36. Ilpnaeneuue Nrtpelreulrr 34Aaq AoKa3areJrscrBa reopeM.
37. Oco6euuocra o6pa6orrH peKypcLIBHbx KoAoB r.rHrepnper€xropaMu SynxquoHarrnoro

ff3bIKa.

38. tlenoseqecrnfi pasyrvr llm{ [cKyccrBeusruT ]rHTeJrlrercr: 3a KeM (uerra) 6yayrqee?



39. rlto uoxer r,BMeHr.rrb ucryccrnerumri r,rnrennexr?
40. rIeM orma.rarorcs lrcKyccrBennrui mrrerneKT or qeroBeqecKoro pasyrua?
41. lill,xxaccu(furaqux, o6lacrr rpr,rMeueHpur.
42. I4ccregonanur ro rcue I,II4.
43. IIro raroe ucKyccrBeHnrul ranreruerr?
44. KaruIe clacreMbr lrcKyccrBeHHoro lrrrreJIJIeICTa cyrqecrByror B Hacrorrqee nperra.a?
45. 9ro 6yger, ecJrlr prcKyccrneusrfr lrr{TeJrnelcr no6eAr.rr pa3ry qenosera?

Ilpurvrepnrre reMbr xypconoft pa6orrr
1. Paspa6orra prrpbr B (Kpecrr,rKlr-HoJrrKu) c rrepeMeHnbrM prrMepoM fioirs.
2. Paspa6orra ilporpaMrr,ru rpancSopMalllm XML AoKyr\[eHTon. flpurr,rep: BbrBoA crarr4crrrKu o

clleHapr,rn Qnnrrraa n npeo6pasoBanr{e xml n html.
3. Paspa6orxa [porpaMMbr rro]rcKa reKcroBbD( rloAcrpoK no 3aAaHHoMy peryJrrpnoMy Bbrpa-

xeHlrro no (farlny r.rJrr,r rpyrre Safinon.
4. Parpa6orra [porpaMMbr notrcKa rparuafimero nyru n na6zpr,rnre.
5. Pa:pa6otra [porpaMMhl-KaJlbKyJltropa c SynxqnoHaJrrHocrbro HHx<euepuoro KaflbKyr.f,To-

pa.

6, Paspa6orra cflpurBouuo-uu([oprraaquonnofi cr4creMbr aBr{aKoMrranuu. Cucreua Aonxua uo3-
Borsrb pa6oram c 6asoft peficon u uo46upam peficrr (c yrerou crbrKoBoK peftcon B rese-
HI{e oAHI{x cyror) no Mr,rHlrMurJrrnofi ctor.rrraocrrE 6uneroB, M}rH}rMaJrbHoMy BpeMeHr{ B nyrr.r.

7. Pa.:pa6orra rau(lopuaquonnoft cucreMbr rpaHcuopra ropoAa Bnagr,rrr,rr,rpa.
8. Pa:pa6orrca un$oprr,raqraonuoft cucreMbr olrr{M}Baur.M nepeBo3Kr,r rpy3oB.
9. Paspa6otra aBToMarrI3I,IpoBaHHofi cucreurr nJlaulrpoBaur,rr Bcrpeq n conerqanrafi.
10. Pa:pa6orKa oKcreprnofi cucreMbr rro rnaccu(puraqnn o6reKroB HeKoropoft npe4uerHoft

o6nacrr-r. flpe4uernax o6nactr - KoMHarnhre pacreHr4r - r4crroJrb3yercr AJrf, TecrlrpoBanlrr.
Tar xe nu6paru rapy rpeAMerHblx o6racreft Ha cBoe ycMorpeHr,re r noAroroBr,rrb (faftlrr
AJrr TecTr,rpoBaHr.rr flporpaMMbr AJrr HrIx.

11. Pa:pa6orKa gKcrleprnoft crEcreMbr uo no46opy noAxoArrqero rpe6onaHr,rrM KJrr.reHTa reJre-

$oua.
12.Pazpa6orKa gKclreptnofi cucreMbr rro no46opy rroAxoArrqero rpe6onaHvrm KJrr,reHTa mpr,r(pa

coToBofo o[epaTopa.
13. Paspa6orxa uu(foprraaquossoft clrcreMbr rypr,rcrrlqecxofi $npurr. B nporpaMMe AoJrlcHa

6rrtr sogNloxnocrb (popnauponanus6asrrypoB n nog6opa rypoB no Kpr{repr4sM.
14" Parpa6orKa eKclreprnoft cr.rcreMhr no perraonry/nacrpoftre ycrpoficrn ueroropofi rpeAMer-

uofi o6racrn. (Hanprarrtep, ycrpaHeHlre HeKoropbx uenona4or OC)
15. Paspa6orKa rporpaMMbl roncra Safinon Ha AI{cKe. B uporpavMe rpe.qycMorperb Bo3Mox-

Hocrb LIHTepaKTlIBHoro 3apLanfis ycnouEft rrolrcKa. Peanr.rsonarr c [p]rMeHeuuenr rpa(puue-
cKofo uHreplpeftca.

16. Parpa6orKa crlpaBouno-un$oplaaquonnofi cucreMbr xen$HoAopoxHbrx [epeBo3oK. Cr,tcre,
Ma AoJDIGa lro3BoJrtrb pa6orarr c 6asoft peftcon u uog6uparr peficu (c yrerou crbrKoBoK
peftcon B TeqeHI{e oAH}rx cyror) rro M]rH]rManrnofi cror.rMocrr{ 6uleron, Mr,rur,rMturbHoMy
BpeMeHlr B [yTr,r.

17. Paspa6orKa [porpaMMbr pacqera Bbrlarr]r HnJrr,rrrnbrx s 6auroMarax.
18.'Peanusaqlrf, r,rrpbr <Brrru r{ KopoBbD).
19. Pa:pa6orKa llporpaMMbr pacKpacKlr Kaprbr. B uporpauMe frecrb rpe6onanur, qro ABe co-

ce,qHlre crpaHbr He Moryr 6rrru saxparneubl oAlrHaKoBo.



20.Paspa6orKa MoAyJIt lroxcKa uo 6u6nuore.urofi 6ase AaHHrx. B pa6ore AoJrxHo 6lrrr pea;rn-
3oBaHo xpaneHlre aHanr,r3r.rpyenroft un(popMarlur{, norrcK ny6nuxaquft 4onxen ocyrqecrB-
JISTbCjI nO Ha3BaHPItM, aBTOpy, rr3AaTeJIbCTBy, KJIIOqeBbIM CJIOBaM.

2l.Parya6orKa rlporp€tMMbr, peaJrr.r3yrcrqeft srrnorHeurre noAMHoxecrBa KoMaH,q r3brKa SQL. B
rlporpaMMe peaJr[3oBars 6asy AaHHhx, 3a[oJru]rrb ee, np]rMeH]rrb 3arrpocbr Ha co3Aauuofi
EA.

22.Pazpa6orKa cucreMbr cr,rMBoJrbHofo au(|QepenqfipoBanur, ]ruTerp]rpoBaHr.rr t,t yflpouleHr.rs
HeKoropbrx rr,rrroB arrpaxeuuft .

23. Cucrelrra rolrcKa Maprrpyra ro cerlr :liuuwit Merpo. I,In(fopnaarlus AorxHa 6rrm upe4cran-
JIeHa HarJrrAno n rpaSutrecKoM Br,rAe.

24.Paspa6orKa nporpaMMbr o6pa6orxu p$yJrbraroB coqrroJrorurqecKzx oupocoB.
25. flporparraMa AoJrxGa r.rMerb Qyrrqraonur Nrfl c6opa cne4ennft, anaJrr.r3a ra o6o6ueHnl. pe-

3yJrbTaToB coqlloJlorl,IrrecKr4x oflpocoB.
26.Paspa6orKa rporpaMMbr o6pa6orru MareMarlrqecKrrx BbrprDreHr.rfi. flporpauMa AoJrxHa

yMerb [peAcraBJltrb MareMar]rqecKrre BbrpaxeHr,rs, B BuAe o6paruofi nonrcroft sarucu u
Bbrqr.rcJrrrb BbrpaxeHlr.rr rro nx o6parnofi nonrcrofi gafitrcut.

27.Pazpa6orKa clrpaBouHo-unSopMarlrroHHoft cucreurr aBlra[epeBosox. CucreMa AoJrxHa rro3-
BoJItrb pa6orarr c 6agofi peficon n no46upaG peftcn (c yrerorr,r crbrKoBoK peftcon B rerre-
HrIe oAHlrx cyror) no Ml,IHl,rMzurrnofi crouruoctu 6nreroB, MrrHr4MaJrbHoMy BpeMeHr,r B nyrr.r.
OEbEM CPC N PACIIPEAEJIEHI,IE NO BIIAAM YIIEBHbIX PABOT B I{ACAX

7 . yTIEEHO-METOAI,IqECKOE II IIHO OPMATIIIOHHOE OEE CIIETTEHIIE
Arrcuu[JrrrHhr

a) ocnonnas rr.rreparypa :
1. Xena.ryNlIHbI npoeKTl{poBaH}rt aJrropr.rrMoB: (byHKrluonanumrfi rroAxo.{ [Snerrpouuuft pe-
cypc] / Pzvap.u B€pa ; flep. c anrn. B.H. EparuuencKoro lr A.M. fleneur{rlbrua. - M. : AMK
flpecc,2013
2. Cerrar s3bIKoB 3a ceMb HeAeJIb. flpartv.recKoe pyKoBoAcrBo rro r.BfreH]rro r3brKoB rporpaM-
MI{poBaHLrr [SlexrpoHuuft pecypc] / Teftr Bproc - M. : AMK llpecc, 2014.
3. PytroncKat A. Hefipounue cerlr, reuerr,rqecKrre aJrropr.rrMbr r,r HeqerKr.re clrcreMn/ Pyrron-
crar,{., llulunrcrrafi M., Pyrroncruir II.- 3rerrpou. TeKcroBbre AaHHbre.- M.: fopxvax ilvr:avts.
- Tererouo 2013.- 384 c.
4. l4urenreKryturbHble cllcreMbr: yre6noe noco6uel A.M. Cerueuon [u Ap.].- Snexrpon. rex-
croBble AaHHbre.- Open6ypr: Open6yprcxzft rocyAapcrBeHrrbrfi yuzrepcurer, 3BC ACB,
2013.-236 c.
5. CHcoes [.B. Bneaeurre B Teopurc llcKyccrBenHoro r{HTeJrJreKTa: yre6noe noco6ue/ Crrcoen

,{.B., Kypunta O.B., flpocrypun A.K.- 3nerrpou. reKcroBbre AaHHbre.- Boponex: Boponex-
cxufi rocyAapctneunrrft apxr.rreKrypuo-crpor,rremnrrft ynr.rBepclrrer, 3EC ACB, 2014.- 17l c.

Bua CPC Konr.rqecrso qacoB
Pa6ora c ireKrlr4oHHbrM MareprlturoM, caMocrosreJlbnoe n3freulre
orAeJrbnbx reM Ar.rcqfi[JrrrHbr; rrorrcK u o6sop Jrr.rreparypbr r,r
gJreKTpoHHbD( r.rcrorrHlrKoB; rrreHr,re u lrsfreHr,re yue6nnr<a u
we6urx noco6uft.
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6) aononru{TeJrbHaff Jrrrreparypa :
l. @ynrqr,rouaJlbHoe rlporpaMMlrpoBanr,re Ha s3brKe Haskell [Snerrponnrd pecypc] / [yruxzn
P.B. - M. :,{MK flpecc,2008.
2. OyurquouturbHoe rIporpaMMI,IpoBaHLIe na F# [SnerrponHrrft pecypc] / Cornnuxon,{.B. - M.
: IMK llpecc, 2011.
3. 14 sauuMareJlbHbrx ecce o .s3brKe Haskell u (fynxquoHrrJrbHoM rrporpaMMr,rpoBarrillr [9.nex-
rpouurul pecypc] /,{yruruu P.B. - M. : IMK llpecc, 2011.
4, flxrsesa f.3. HeqerKLIe MuoxecrBa n neipouuble cerr4 [Srerrpounrni pecypc]: yre6uoe
noco6ue/ flxrsena f.3.- Snerrpou. TeKcroBbre AarrHbre.- M.: BI,IHOM. Jla6oparopr,rx suauuft,
Zurepner-Yuunepcurer I,In$opuarluoHubrx Texnonorxir (VIHTYVIT), 2008.- 316 c.
n) uepnogrrrrecnr.re r{3Aanrrril :
1. <I,IuQopMaIILIoHHbIe rexHoJroruu> Exeuecgqnsrfi Teoperuqecxutrt u upr.rKJraAHoft uayruo-
rexur.rqecKuft xypua;r ISSN 1684-6400 flo4nracnofi uH4exc 72656
2. XypHal <BusHec-uuQopuaruKaD - perleH3l{pyeurrft Mex(Ar{crlr4nnrauapHbrft nay*ruft xyp-
HaJI, Bbmycraerr,rrrfi c 2007 ro4a HaquoHzurbHbrM l4ccJreAoBareJrbcKr.rM yHlrBepclrreroNr <Brrcrua,s
IrrKoJIa eKoHoMI{KH) (HAy BIXS). Agrrrr,rnucrp}rpoBanr.re xq/pHaJra ocyrqecrBns-ercx llh<oloft
6usuec-un(f opMarr4Kr.r HIIy BIII3.
3. Xypuan <Becrnr.rr Lluc"ruryra3KoHoMrrKrr PAH) -

4. Xypua-rr <Becrnnx KoMrrbrorepnbD( Lr uu(f opnraqlroHHbx rexuonoruft D
5. Xypnan <<Becruur MfY: sKonoMr.rKa))
6. Xypnan <<Becrnur Poccuficroro gKoHoMrrtrecKoro yH]rBepc]rrera [rM. flnexanona>
7. Xypnan <<Becruux $znanconoro yuzBepclrrera))
8. Xypuan <Bonpocrr sKoHoMrdKlrD
9. Xypnan <<Bsrq[crureJrbHbre rexHoJron{r{)
r) nurepner-pecypcbr:

Pecypcrr rils AI4craHrIIdoHHofo ocBoeHn.f, Kypca, pruMerrleHHbre Ha cafire
www.cs.vlsu.ru.

Conpelrleunue uu(fopMalluoHHbre clrcreMbr AJrr co3Aanvrfl H peurr,r3arlrrr{ MareMarr,rrre-
cKr.rx MeroAoB B oKoHoMr,rKe u (fuuaucax:
1. Mathcad - uporpulMMnoe cpeAcrBo, cpe4a Nrfl BbrloJrneHr{r Ha KoMnbrorepe pasuoo6pasnrx
MareMarl,IqecKlrx I4 TexHllqecKr.rx pacqeron, cna6xeHHa-[ [pocrbrM B ocBoeHr.rvr vr B pa6ore rpa-

Suuecxuu uurep(feftcoM, Koropttt [peAocraBJurer rroJrb3oBareJrro ]rucrpyruenTbr AJrr pa6oru c

Soprraylalrav, qtrcnraNrvr, rpa(fuxaulr r{ TeKcrnMu. B cpe4e Mathcad Aocry[Hbr 6onee corHr{ orre-
paropoB I'I JloruqecKux (fyurquft, upe4nasHatleHHbx AJrr qlrcneHHoro H clrMBoJrbHoro pe[reHr.rs
MareMarr{rrecK}rx 3aAarr parnuuuoft cJro)Kuocrr.r (nttp:llwww.ptc.com).
2. MatLab - BblcoKoyponnesrrfi t3bIK I4 lrHTepaKTIaBHrur cpeAa AJUr nporpaMMrrpoBaHvrs,) qvrc-

neHHbrx pacqeroB LI BI{3yaJI}r3aIIu}I pe3yJrbTaToB. C nouoryrro MATLAB uoxno aHrrr[r3r.rpoBarb
AaHHbIe, palpa6arrrBarb aJlropr{TMbl, co3AaBarb MoAeJrr,r u trpvJroxenns (bttp/matlAb.nf).
3. Malpe -- oAHa r.rs Halr6oree rrouynrpHbrx c]rcreM cr.rMBoJrbHbrx Bbrrrr,rcJreHr,rfi, o6naAaroqas
rpeBocxoAuoft uaynroft rpa(fzrofi (http:/www.maplesoft .com).
4. Power Sim Constructor, Power Sim Studio - rporpaMMHoe o6ecne.renxe Powersim BKJrroqa-
eT B Ce6s. pa3JILIqHbIe rr{rrhr r'rHcTpyr\{eHToB rrMr.rTarluoHHoro MoAerupoBaHr{s
(http://powersim.ru)

5. Anylogic Anylogic - I,IHcrpyMeHr r{Mr,rrarl}roHHoro MoAeJrrrpoBaHrlt
(http ://www.anylo gic.ru)



6. BPWin - uorqnrrft lrncrpyMeHT Mo,qeJrupoBauvtss paspa6oranurrfi $uprrrofi Computer
Associates Technologies xoropufi ucnonrsyercfl Nrfl alaaJrvrsa, AoKyMeHTr,rpoBaHus r.r peopraHr.r-
3alluu cJloxHbIX ousuec-npoqeccoB. Mogenr, co3AaHHil{ cpeAcrBaMr BPwin, uo3Borser qerKo

AoKWeHTIrpoBarb pa3Jllrrnbre ac[eKTbr AerreJrbHocrn - 4eftcrBvrs., Koropble neo6xoAzrr,ro ilpeA-
tIpLIH.trTb, cuoco6rr lrx ocylqecrBJrenve., rpe6yroquecr AJrr groro pecypcbr 14 .(p.
GuplAruucaeslo).
7. Haskell a purely functional language fSnerrponnrut pecypc].
http : //www.haskell. orglhaskellwiki/Flaskell.
8. The Concurrent Clean Language Report [Snerrponnuft pecypc].
http ://www. cs. ru.nl/-clean/contents/contents.html
I4urepnet-pecypcbl, 6asrr 4annrx, rnSopMarllroHuo-c[paBoqHbre r,r [or{cKoBbre c}rcreMbr no
TEMATI,IKE AI,ICUI{IIJI}IHbI :

I . http ://www.exponenta.ru - O6pasonarelrnrrft MareMarr,rtrecxuft roprztr.
2. http://www.kxlab.com - caitr _kx Jla6oparoplru. Ornpannax roqxa roucKa uurpoprraaquu o
noneftrur.Ix HafrHbIX parpa6orxax n o6nacrr,r Bbrqr,rcJrr,rrelruofi MareMarr,rKr.r, aBToMarH3aWkr
MoAeJrr.rpoB anus. a nporpaMMHbrx rpoAyKrax _kx Jla6oparopuu.
3. www.mathhelpplanet.com - HeKoMMepqecr[fi MareMarnqecrraft (bopry, Ha KoropoM MoxHo
noJIyqLITb KoHcyJlbrarlrdlo n peaJrbHyro [oMorrlb B pelreuur,r no flpaKT]rrrecKr.r ruo6onay Borrpocy,
cBs3aHHoMy c MareMarraxoft z MuoroquclreHnbrMn e€ upuloxeHr.rrMlr.
4. www.csin.ru - O6pasonatemnrrft r{HTepner-npoerT, rrocBrrrleuHrrfi computer science r
cMexHbIM.{I{cqunJr}rHau. Mtr Sopuupyerr,r KoMMbrour{ru nrc4eft, npo(peccnouaJrbno 3aH}rMaro-
Irll{xcfl rIn}I Aa)Ke rlpocro }rnTepecyroryrxcr Aausofi reuarrEroft. Tarxe rvmr co6upaerrl un(pop-
MaIIIlro, Harrpr,rMep, pyccKorcbmnbre Kypchr no rnn(f opuarlrKe.
5. www.teorver.ru - flopra.n, [ocBtIIIeHHrrft raxrau pa3.qeJraM MareMarr{Kr4, KaK Teop}ur Beporr-
uoctefi, MareMarnqecKaf crarl{crl{Ka, Teopus MaccoBoro o6cnyxznarult, MareMarl{rlecKair reo-
pLI{ TeJrerpaQnra r.r Apyrr{M rrpunoxeHilf,M Teoprur nepoxrnocrefi.
6. http://edu.ru - Oe4epanrurrfi ropran "PoccrEftcroe o6pasonaHue", rogepxrrBaerrarrft OfV
f HI4VI I,ITT " I,IuS opMr,rKa" . Karalor r.rHrepHer-p ecyp coB ro np e,o,reraM.
7. http://www.mathtree.ru - ,,{penonnAurrft KaraJror MareMarrrrecKr{x pecypcoB coAepxr.rr r.rH-
Soprraaqulo o xaQe4pax, [epconax, ny6rraraquxx,6u6nuoreKrx, )KypnrrJrax r.r r.u.
8. http://www.mathnet.ru/ - O6uepoccuircxuir MareMarr{rrecxprft ropraJr, rpeAocraBnnoqufi
poccvftcxnru u sapy6ex(HblM MareMarlrKaM pa3rr.rrrHbre Bo3Mox(Hocrlr B uor,rcKe r.rn(foprvraqnu o
MareMarl{trecxofi xr,r3Htr n Poccr.ru.
9. http://aleolist.manual.ru - Cain, uocBrrrleHHrrfi anropurMtlM r{ MeroAaM [porpaMMr4poBaH[r.
10. http://www.ecsocman.edu.ru/ - O6pasonare.uururfi fiopraJr - sKoHoMr4Ka, corlr{oJroturs.,
MEHENXMEHT.

11. http://www.fea.nr/ - llopran na6oparopIaIa "Bbr.nacJrrrreJrbuair MexaHHKa" $Nsnxonaexa-
Hr.rtrecKoro (f arynrrera CII6|ITV.

8. MATEPI4AJIbHO-TEXHTIqECKOE OEECTIETIEHUE &ICqUIIJIIIHbI
Jlerrluonnble ayAlrropllu, ocnarqdnnrre 4ocrofi (4nr rraena r,rJrr{ MapKepa), sxpanoM Ant

IrpoeKrIHoHHbx cr.rcreM, rpoeKropoM r,r noyr6yrorrl (420 -3, 430-3, 3 1 8-3 ).
' Ay4uropurv Anfr, rIpoBeAeHI,Ix na1oparcprlbD( :aumuft, ocuarqdunrre conpeNrerrr{brr\,ru

nepcoHanbHblMlr KoM[brorepaMl{, o6re4nnduHblMrr B JroKaJrbHyro Bbrrrr{cJrr{TeJrbHyro cerb r.r
yKoMIrJIeKToBaHHbIMlr neo6xo,qrubrM cr,rcreMnbrM lr rrpr,rxJraAHbrM [porpaMMHrnr o6ecueqeHr,reM
(511-3, 100-3, 405'3, 100-3, 1226-3), ayAllropull Bbrrrr.rcrrrrrerrbHoro rleHrpa.



Pa6o.Iafl rlporpaMMa Alrcqlr[Jrr,rHbr cocraBJreua B coorBercrB]rr{ c rpe6onanvrflvruofoc Bo tIo

HarrpaBJreuurc 3 8.03.05 <Bugnec-un6opnraruxa>.

Pa6o.ryro rporpaMMy cocraBr.rJr AorIeHr ra$e4pu @zlIM A6paxnn C.I4.

PeqenseHr

(upe4cranurelr pa6oro4arenx)

uecro pa6oru, AoJrxHocrb, @ZO, no4nracr)

Ilpororon Ne

3anegyroquft

flporparranra paccMorp ena tr ogo6peua Ha 3aceAaHuu ra(le4prr

--(-or 30" p8..y'Lrorc

raOeapofi Aparenxn C.M.
(OI4O, no4uucr)

Pa6oqas uporpaMMa paccMorpeua u o4o6peHa Ha 3acegialtrn yre6no-rvreroAr{rrecKoft xouuccuz

HarpaBJreur.rx 3 8.03.05 <Brsuec-uH6opMarrKp.

flporoxorNn 'f or Sf"0f /6
llpeAce,qareJrb KoMlrccfi u

Pa6oqas flporpaMMa o4o6pena na

llpororon 3aceAar{r{r raQegprr Ne

TecneHro Z.E.

JIIICT TIEPEYTBEPXAEHIIfl
PAFOTTEfr rrpolpAMMbr Ar4CrInIIJrr,rHhr (MoAyJIfl)
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yre6uufi ro4

ro,ua

Pa6o.ras [porpaMMa ogo6pena na

flpororon sace4auvfl, ra(f e4prr Jlb

yue6usrft ro4

(ol4o, uo4nncr)
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