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1 IEJIM OCBOEHUS JUCHUTIJIMHbI

OCHOBHOH IeIBIO Kypca sIBisieTcst (JOPMUPOBAHUE M 3aKPEIIICHUE CHCTEMHOIO MOAXo/1a
mpi  paspaGoTKe MpOrpaMM ¢ HPHMEHEHHEM METONOB M S3BIKOB  (DYHKIMOHAJBHOTO
IIPOTPaMMHUPOBAHHSL.

SInpo Kypca COCTABJISIIOT TEOPETHYECKHE OCHOBBI, @ TAK)Ke MHCTPYMEHTApUH CO3JaHMUS
IIPOrpaMM C MCIOJIB30BaHUEM ACKIAPATUBHBIX A3BIKOB (QYHKIMOHAIBHOIO IPOrpAMMHPOBAHHS.

JIis yCHemHoro u3y4eHus Kypea CTyAeHTY HEOOXOIUMO 3HAaTh OCHOBBI MaTeMaTHUCCKOH
JIOTHKH.

B Kypce 3aKkpeIuisioTcs Takue OOIIeNpeaMeTHBIE YMEHHs, Kak BBIOOp s3bIKa
IIPOrpPaMMUPOBAHHUs Ul PEIIeHUs IOCTaBIEHHOH 3ajaud, BBIOOp criocoba MpeicTaBlICHHs
HCXOJHBIX JJAHHBIX U BEIOOp METOJ1a peIeH s IOCTABJICHHOM 3a/1a4H.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jlucrumaa «OyHKIHOHATBHOE MPOrPaMMHUPOBAHHE» OTHOCHTCSA K AMCLHUILIMHAM I10
BIOOpY BapuaruBHON dacti Oyoka Bl OIIOII moaroroBku 6akanaBpOB IO HalpPaBJIEHHIO
«Maremarnueckoe obecreueHre H aIMUHICTPHPOBAHIE HHPOPMAIIHOHHBIX CHCTEMY.

JIMCIUIUIMHA U3y4aeTCs B ISITOM CEMECTpe U TpeOyeT OCBOCHHUS CIIEAYIOUIUX KypCOB:

e AJITOPUTMBI M QHAJIU3 CII0XKHOCTH;

¢ O0BEKTHO-OPUEHTUPOBAHHOE IIPOTPaMMHPOBaHUE;

e CTPYKTYpBI U QJITOPUTMBI KOMIIBIOTEPHON 00pabOTKH JaHHBIX;

¢ ba3kl JaHHBIX;

e APXHTEKTypa BEIYHCIUTEIIBHBIX CUCTEM H KOMIIBIOTEPHBIX CETEH;

e VlHOCTpaHHBIH SI3BIK.

B paMkax NepeudClIeHHBIX AUCHUIUIMH CTYACHTHI IIOJIy4aloT CIEAYyIOLUe 3HaHUsA |
yMeHHs, He0OOXOUMBIE JUIsSE OCBOEHUSI Kypca «DYHKIIMOHAIBHOE IPOrpaMMUPOBAHUEY

e YMEHHME TMPHUMEHATh METOAMKH aIrOpUTMM3ALMK 3aj1ad, BbIOMpaTh Hauboiee
3¢ GeKTHUBHBIE ATTOPUTMBI;

e3HaHHEe M HABBIKK HCIIOJIB30BAHUS OOBEKTHO-OPUEHTUPOBAHHOIO IIOAXOJA IIpH
pa3paboTKe MPOrpaMMHBIX IIPOJIYyKTOB;

e 3HaHHE OCHOBHBIX COBPEMEHHBIX CPEJICTB pa3pabOTKU IPOrPaMMHBIX ITPOYKTOB;

e YMeHHE TPHUMEHSITh CHCTEMHBIH IOAXOJ M OCHOBHBIE METOIBI IIPOEKTHPOBAHMS
MIPOrpaMMHBIX IIPOJYKTOB;

e 3HaHHE TEOPETHUYECKUX OCHOB U TEXHOJIOTWH, HABBIKM MCIIOJIB30BAHUS COBPEMEHHBIX
CHCTEM yrpaBieHHs 6a3aMH JaHHBIX;

¢ 3Hanue MOJIeNIeil KOMITBIOTEPHBIX CETEH, IPUHIUIIOB UX (PYHKIIMOHUPOBAHUS;

¢ YMeHuMe oJIydaTh HHPOPMALIUIO U3 HCTOYHUKOB HA MHOCTPAHHOM SI3BIKE.

Jucrumuiiaa  (GOpMHPYET 3HAHHMS M HABBIKM, HEOOXOAMMBIE B  IIPAKTHYECKON
JeATENBHOCTH KBATH()UIIMPOBAHHOTO CIEIaIncTa. B pamkax y4eGHOro mporecca MOXKeT ObITh
HCIIOJIB30BaHa MPH MOATOTOBKE BBIMTYCKHON KBATH(DHUKAIMOHHON paboThI.




3. KOMIIETEHIIUHA OBYYAIOILIEI'OCH, OOPMUPYEMBIE B
PE3YJBLTATE OCBOEHUS AN CIUIIIMHBI

B pe3ynbTaTe U3y4CHMS JMCITAIUIMHEL CTYACHT OOJDKCH YaCTHYHO OBJIQJICTH CICOYIOIINMHU

KOMIICTCHIIUSIMU U IIPOAECMOHCTPUPOBATD CIICAYIOIINE PE3YyJIbTAThI 06p830BaHI/I$IZ

Kozt [TepeyeHb MIAHUPYEMBIX PE3yJIbTaTOB
KOMIIETE Pesynsraret ocBoeHus: OITOII
oOyueHnus
HITUA
CIIOCOOHOCTHIO TPUMEHATH B 3namob: cOBpeMEHHBIE A3BIKH
npo(heCCHOHATIBHON EATEIBHOCTH (G yHKIHOHAIBHOTO IPOrPaMMHPOBAHUS U
COBPEMEHHBIE SI3BIKH cpelibl pa3paboTKH.
POrpaMMHpPOBaHUA U A3BIKH 0as3 Ymems: oCyIecTBIATH pa3paboTKy
JTAaHHBIX, METOIOJIOTUU CUCTEMHOM IIPOrpaMMHOTO IIPOYKTa UCIIOJIb3YsI
OlKp | HHKeHepu, CHCTEMBI aBTOMATH3alUH | COBPEMEHHBIE HHCTPYMECHTAJIbHBIC
IIPOEKTHPOBAHUS, JIIEKTPOHHBIC CpeJICTBA, CO3/IaHUs IIPOrPaAMMHOIO
OUOJIMOTEKN U KOJUIEKIIUH, CETEBBIE oOecrieueHusl.
TEXHOJIOTUH, OUOIMOTEKH ¥ ITAKEThI Bnaoempy: cOBpeMEHHEIE
[IporpamMM, COBPEMEHHEIE UHCTPYMEHTAJIBHBIE CPEJCTBA, CO3/IaHHsI
npodecCHOHAIBHBIE CTAHIaPTHI IIPOTrPaMMHOI0 00€eCIIeYeHHsI.
uH(OPMAIMOHHBIX TEXHOJIOTUI
CIIOCOOHOCTBIO K pa3paboTke 3nameo: cpenbl pa3paboTKH IPOrPAMMHOTO
QJITOPUTMHUYECKUX U IIPOrPAMMHBIX obecrieueHust ¢ IPUMEHEHHEM
peleHuit B 001aCTH CHCTEMHOTO (YHKIIHOHAJIBHOTO ITOAXO0a.
MIPUKJIATHOTO TPOrpAMMHUPOBAHHS, Ymemns: pa3paboTHIBATH AIITOPHUTMBI C
MaTeMaTHYECKUX, HH(POPMALMOHHBIX | Y4eTOM 0COOEHHOCTEH (yHKIIMOHATBHBIX
W UMHUTALMOHHBIX MOJIEJIeH, CO3/IaHUIO | SI3BIKOB IIPOrPaMMHUPOBAHUS.
OIK-3 uH(OPMAIIMOHHBIX PECYPCOB Bnaoems: naBbIKaMU UCTIOJIL30BAHMS
r106aBHBIX CeTel, 06pa3oBaTeIbHOrO | CTAHIAPTHBIX M pa3pabOTKU HOBBIX
KOHTEHTa, TIPHKJIAIHBIX 623 NaHHBIX, | AITOPUTMHYECKHMX M POrPAMMHBIX PEIICHHH
TECTOB U CPEJICTB TECTUPOBAHHS C IIPUMEHEHHEM OCHOB (DYHKLIMOHAIIEHOTO
CHCTEM M CPEJICTB Ha COOTBETCTBHE IIPOrpaMMHUPOBaHHsl, COBPEMEHHBIMU
CTaHJapTaM 1 UCXOIAHBIM CpeicTBaMHU pa3paboTKH,
TpeOOBaHUAIM HOJIEPXKUBAIOITUMHU ()YHKIIMOHATBHBIC
SI3BIKU.
CIIOCOOHOCTBIO UCIIOJIB30BATh 3name: npuHALIIE! PaOOTEHI B Cpesie
COBPEMEHHbIE HHCTPYMEHTAIBHBIC M | IPOTPAMMHPOBAHHS, OUICPXKUBAIOMICH
BBEIYHCITUTENIBHBIE CPENCTBA WHTEPIIPETAMIO (DYHKIMOHAJIBHBIX
SI3BIKOB.
Ymems: pa3pabateiBaTh, OTIAKUBATE U
[1K-3 JIEMOHCTPHPOBATH PE3yJIbTaThl pa3paboTKH
porpamm
Bnademy: naBbIKaMu pa3paboTKH
IIpOrpaMM B COBPEMEHHBIX Cpe/iax
pa3paboTKH U MHTENPETapax A3bIKOB
(yHKIIMOHAJIBHOTO IPOrpaMMHUPOBAHUSL.
CIIOCOOHOCTBIO KPUTUYECKH 3name: npoOiIeMBbl U HAIIPABJICHUSI
IIEPEOCMBICIINBATE HAKOIUICHHBIH Pa3BUTHSI TEXHOJIOTUl MPOrpaMMHPOBAHUSI.
OTIBIT, M3MEHSTh ITPU HEOOXOAMMOCTH | YMentb: aHAM3UPOBATH IIPOOIIEMBI 1
[1K-5 BUJI ¥ XapaKTep CBOECH HAIPABJICHUS] PA3BUTUS TEXHOJIOTHI
1po(heCCHOHATBHON JIEATEBHOCTH IIPOTPaMMHUPOBAHUS.
Bnaoems: 3HaHUSIMHU O HAIlpaBJICHUSX
pa3sBUTHUS TEXHOJIOTHI IIPOrpaMMHUPOBAHNSL.
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4. CTPYKTYPA U COAEPKAHUE JJMCIUIIJIMHBI

OG1wast TPyI0EMKOCTh MCIIUIAHB COCTABIISET 6 3a4€THBIX SNHHIL, 21 6 Jacos.

Buzsl yueOHOit paboThl, BKIIOUAs
= caMOoCTOATENIbHYIO PabOTy CTYIEHTOB
e ¥ TPYJOEMKOCTb (B uacax) . DOpMBI TEKYILErO
3 . . ,
o 2 & & O6beM yueOHOI paboTel,| KOHTPOIIS YCNEBaeMOCTH
Ne Pa3nen (tema) S § z |Z 2 C MPUMEHEHHEM (no nedenam cemecmpa),
n/n JUMCLIMIIMHBI & = ] 8 52 g % 2 O & MHTEPAKTHBHBIX METOJ0B |  (hOpMa MPOMEKYTOUHOI
© g g 2 E E 8 s g = ~ (B wacax / %) aTTecTalmn
s 5 % g § 2 g E N E (no cemecmpam)
L=
= |5 &

1 |Pa3nen 1. Beenenue B 4 2 PelTHHr-KOHTPOJIb
(yHKLHOHAIBHOE 5 |12 i - 8 | + - Nel
nporpaMMHUpOBaHKe

2 |Paznen 2. JIam6xa- 8 4

= 0,
ncuucienue Yepua. 5 |36 - 18|+ 6/50%

3 |Paspmen 3. I[TpuHUMIIBI PelTHHIr-KOHTPOITL
(yHKIHOHATBHOTO 5 17-1 8 =100 _ |24 | + 6/33% Ne2
NpOrpaMMHUPOBAHHUSL.

4 |Paznen 4. SI3piku PeHTUHI-KOHTPOJIb
(DyHKLMOHAILHOTO 5 11- 8 - 1161 _ 36 | + 12/ 50% No3
NpOrpaMMUpPOBAHHUS. 14

5 |Paszpmen 5.
WuTepnperanus sS3bIKOB ] 6 -4 i
Q)yHKU.l/IOHaJIbHOFO 5 15'1 - ]. 8 + 6 / 60 A)
NpOrpaMMHUpOBAHHS.

6 |Paszmen 6. [TpumeHeHus -
(yHKLHOHAJILHOTO ?) )
NporpaMMHUpOBAHUS. 5 |18 4 -
[TepcnieKTHUBBI Pa3BUTHS

Hroro 3a 5 cemectp 5 18 36 -136|- |108 | 30/ 41% Kypcogas pabora,

4 0 Dk3ameH (36)
COJAEPKAHUE JUCHUITJIMHBI
Tembl texkumii
1. Beemenue B muciiuiHy. [loHATHE O (QYHKIHOHAIBLHOM IPOrPAaMMHUPOBAHUH, €0
CpaBHCHHUE C UMIICPATUBHLIM NporpaMMHApPOBaHUEM U MECTO B peHIeHNH 3a1a4 UCKYCCTBCHHOTI'O

UHTEJUIEKTA.

2. Jlam6pa-ucumcienne Yépua. Tesuc Yepua-Triopunra. AndaBuT, yTBEPKICHHS, aKCHOMBI
M TpaBWIa BBBOJA B JsAMOna-ucumcieHun. KoHBepTMpyeMOCTh M peyKuus JsimOna-
seipakennit. Hopmanbhas gopma.
3.  JlamOna-ucuucnenue UYépya.
HCUHUCIICHHE.

Pexypcun B ssmOpa-ucumcneHuu. UYucroe nsamOaa-
4.  Petimunz-xonmpono Nel na nexyuu. ITpuHiune! GyHKIHOHATIBHOIO MPOrpaMMHPOBAHMS:
®yHKIMM BBICIIMX IOPSAKOB. Pexypcusnble ¢QyHkuuu. CraTHyeckoe M JMHAMHYECKOE
CBSI3bIBAHHUE.

5. IlpuHmuns! (yHKIMOHAIBLHOTO mporpaMmupoBanus: OTIOKeHHbIe Beraucaenus. llonsarue
0 CTporuX (PYHKIHMOHAIBHEIX A3bIKaX.

6.  Ilpunnumnsl QyHKIMOHAIBHOTO MporpaMMupoBanus: KappuHr.
7.  Peiimune-xonmponb Ne2 na nexyuu.




8.  SI3piku (yHKIHOHAmbHOrO TmporpammupoBanus: Ocnosbl s3pika Haskell. CumBonel,
KOHCTAHTBI, JIorHueckue 3HadeHust. Ciucku u crnocoObl ux 3amucu. Koprexw.
9.  basossle QpyHkuun s3sika. [lepenada mapamerpos. O6acTh AEHCTBHS TAPAMETPOB.
10. Omnpenenenue Gynkuuy B mporpamme. IIpoctas pexypeus. PaGora co crickamu.
11. Haskell xak s3pixk OOII: BCTpoeHHBIE KIIAcChl, NMPUMEPEI CTPYKTYPUPOBAHHBIX THIIOB
JIAHHBIX, HHKATCYJISIUS IaHHBIX B MOJIYJISX.
12. BBox ¥ BBIBOA MH(OPMALMH: MOHAJBI, HHTEPAKTUBHBIH BBOA/ BBIBOJ HMH(OpMaImH,
pabora ¢ (aitnamu.
13. Murepnperaius A36IK0B (yHKIHOHANBHOTO IporpammupoBanus. SECD-Maiumna.
14. Tlocrpoenue wuHTepnperaropoB mas SECD-mamuubl.  Peanusarst SHEPrHYHOTO U
OTJIOKEHHOTO HHTEPIIPETaTOPOB.
15. Merox peaykuuu rpados.
16. IlpumeneHust GyHKIIMOHATLHOIO MPOrpaMMHUPOBAHKS B PEIICHUH 33/1a4 HCKYCCTBEHHOIO
UHTEJUICKTA.
17. CoBpeMeHHBII 3Tal pa3BUTHS (YHKIHMOHAIEHOIO IPOrPaMMHUPOBAHHSI.
18.  Peiumune-xonmpons Ne3 na nexyuu.
JlaGopaTopHbIii NPaKTHKYM (KOHTPOJIL 0CBOCHHSI pa3/aesosn 1 - 5)
Cocrout u3 ceMu 1a00paTOpHBIX PaboOT.
Cricox TeM J1ab0paTOpHBIX 3aHSTHI:
L. SI3pik  yHKIpoOHATEHOTO mporpammupoBanust Haskell. OcHOBHBIE THIBI NAaHHBIX |
KOHCTPYKIIUH SI3BIKA.

2. SIspik Haskell. Pexypcun B (yHKIIHOHAJIBHOM INporpamMMupoBaHuu. ComocraBiieHHE C
oOpa3znom.

3. S3p1k Haskell. @yHKIMH BBICIIUX MTOPSIKOB.

4. SI3eik Haskell. Konctpykiuu let u where. Oxpansitornue ycnosus. Ilonmumopdusm.
[Tonp30BaTENbCKHIE THITHI JIaHHBIX.

3 SI3pix Haskell. PexypcuBHbie THIIBI JaHHBIX. OniepaTopsl.

6. S3pix Haskell. Moaynu. Onepanun BBOAa-BbIBOJA.

7. SI3eik Haskell. 'paduyeckuit uarepdeiic (GUI).
5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B pamkax JIeKIIMOHHOro Kypca:

e Texuomorus mpoGimemHoro oOyuenust (case study). Ilpu paccmoTpenMu BOIpPOCOB
MPAKTHYECKOTO MPUMEHEHHsI PACCMOTPEHHOIO TEOPETUYECKOrO MaTepHaa, UCIOIb3YeTCs AHaIor
CO CTyJEHTAMH Ha INPEMET BO3MOXHBIX CIIOCOOOB pElLIeHHs IIOCTaBIeHHOH 3anaun. OcoOeHHO
AKTHBHO JIaHHAS TEXHOJIOTUS IPUMEHSIETCS B paMKaX TPETLETO U YETBEPTOro pasjielia Kypea.

B pamkax 1abopaTopHOro pakTUKyMa:

e  Texnonorus ypoHeBoil nuddepentmanun. [Ipexae Bcero, npu MOCTaHOBKE 3a/IaHUii Ha
nabopaTopHbIe pabOTBI IO TPEThEMY pasfiely Kypca, a TakXKe IIPU IMPOBEICHHH KOHTPOJBLHOTO
MEPOIPHSTHSI II0 3TOMY pa3/ieily ¥ IIPH IIPOBEICHUH DK3aMeHa.

B pamkax KypcoBOi U caMOCTOSITENbHOI paboThI:

e Meron mpoekroB. B rpynmax mo 2-3 4enoBeKa CTYAEHTHI Ha IPAKTHKE OCBAHBAIOT
GOJIBIIYIO YacTh TAIOB JKH3HEHHOTO IUKJIA pa3pabOoTKH IPOrpaMMHOIO 0OeCreueHusl, HaukHas ¢

ITIOCTAHOBKH 3a/1a4H 1 3aKaH4YUBas BHCAPCHUEM.




6. OLEHOYHBIE CPEJACTBA JJISL TEKYIIETO KOHTPOJISI
YCIEBAEMOCTH, TIIPOMEXYTOYHON ATTECTAIIMM II0 HUTOrAM
OCBOEHUS JIUCOUILIMHBI U YYEBHO-METOJAWYECKOE OBECIIEYEHHE
CAMOCTOSITEJIbHOM PABOTEI CTYJIEHTOB

ITpumepHbIi IepevyeHb BOIMPOCOB U 3aJaHUIl peTHHI-KOHTPOJIS:

Peiitunr-kounTposab Nel (KOHTPOJIL OCBOSHHUS pa3esioB 1-2)
A

1. Tloxasats, uro m+n=Af xm f(n f x),ecm n=Af x.f" xum,neN .
2. CBoboaHble IEpEeMEHHEIE.

3.  ®opma Bakyca-Haypa onpenenenus namoa - Tepma.

4.  Tlousitie HOpMAIBLHON (DOPMEI A TEPMOB.

5. Ilapsl 1 KOpTEXH: ONpesieIeHHe U (PyHKIMH U3BJICUYCHUS] KOMIIOHCHTOB ITapEL.

6.  ToctduxcrHas Gpopma UMeHOBaHMs BeIpakeHuit (where)?

7. CHHTAKCHYECKasl SKBHBAJICHTHOCTh TEPMOB C TOYHOCTHIO 0 & - komBepcuu. Kax

o6o3nauaercs? [IpuBecTH IPUMEDEL
8. MOoKHO JIH ONpeIeUuTh peKypcrBHbIe (pyHKIMN 6e3 nmeHoBanus? Kakum obpazom?

PeiiTHHr-KoHTpoJibL Ne2 (KOHTPOJIL OCBOEHHS pas3zena 3)

1.  IlpuBeauTe NPUYHMHBI, O KOTOPBIM CIELYET IPUACPIKUBATHCS MPUHIIUIIOB CTPOroif
TUITHA3ALHH.
2. Onpenenure GpyHkuuio cube, Bo3BoasuLyio B ky6 uncna tumna Float.
HauGonpimii propuTeT uMeeT QYHKLIUS HIIH oIepaTop
OTrums criucka OT KOpTexa.
Yro TaKoe OXpaHHbIe BeIpakeHUs? [ [puBecTr MpuMep UCIIONIL30BAHMSI.
Jlath pekypcuBHOE onpesenenue QyHkimu 2",
VKaXuTe THII CJIEYIOIINX BEJIMYMH: 3, even u even 3.

Ecmu B 00bsaBiennn GpyHKiun f comepikuTes Tpu cTpenodkH, To f X Oyner coaepxkars.
Hasnauenue dynkiuu filter. [IpuBectu npumep npuMeHEHHUS.

10. [ars ompenesnerue kommosuiun Gynxiuid. Kax o6o3nauena oneparus KOMIIO3UIMH B
Haskell.

11.  KoHCTpYyKTOpHI CO3/1aHuUsI CITUCKOB.

12.  Bemuciure map (map (2)) [[1,2],[3.4,5]].

13. 3anaiite O€CKOHEUHBIH CITUCOK HATYPAILHEIX YHCEIL.

© o N oL AW

PeitTiHr-koHTpoJb Ne3 (KOHTPOJIL OCBOEHUS paszzena 4-6)

1.  OOBABUTH KJIacc ¢ METOJAMHU CIIOKCHHSI U B3SITHsI 00paTHOro anemenTta. OnpeaennTh
9K3eMIUTSIp Kilacca Juls Tumna Int.

2. OObaBieHHe K3eMIULIpa Kiacca instance o3Ha4aer

3.  Hasnauenwue xiacca Eq. Kakue meTozb! onpe/ieNieHE! B Kacce.

4. KimoueBoe CIIOBO JUIsl ONPEIe/ICHUs HACIIeI0BAHUSL.

5. OmpenenuTh TUI-CHHOHUM MeCSIa rojia.

6.  Hamucars mporpamMmy, 3alpallidBaroOILyIo ¢ KJIaBHATyphl BBOJ Ha3BaHUSI BXOJHOIO M

BBIXOJIHOTO (haifia U OCYIIECTBIISIIONLYIO KOIMPOBaHNHe HH(OPMAIUK U3 OZHOTO B APYrok (aiir.




7. Mytupyromas pekypcus B a3bike ISWIM.

8.  Ilepeunciure cocrostuus SECD-MaImHbL

9.  Crek B SECD-mammne. Haznauyenwue.

10. TTosscuuth moHsTHE «MOHAMAY.

11.  Yro o3HavaroT oneparuu (>>=) u (>>), onpezeneHHkle B knacce Monad.

12. Hasnauenwe MoHaJIb! THIIAa Maybe.

13. JlaTh onpeneNeHre JEHUBOTO HHTEPIIPETaTopa.

IIpuMepHBblii epeveHb KypcoBoii paboTel

1. Pa3paboTKa UrpBI B KPECTHKU-HOIUKMY C TIEPEMEHHBIM Pa3MepoM IOJIs.

2. PaspabGorka nporpammel Tparcdopmamun XML nokymentos. Ilpumep: BbIBOX
CTaTHCTHKH O clieHapuu GpuibMa u npeodpazosanue xml B html.

3. Pa3paGoTka mporpaMMbl MOMCKa TEKCTOBBIX IIOJCTPOK 10 33JaHHOMY PeryJIsipHOMY
BBIPKEHUIO 110 (aiiTy WK rpymme Qpaiios.

4. Pa3paGoTKa IIporpaMMBI [IOKCKa KPaTJaiIero myTH B JaOUpHUHTE.

5. PazpaboTka IPOrpaMMBI-KIBKYJIATOpa ¢  (YHKIHMOHAIBHOCTBIO ~HHXKEHEPHOIO
KaJIbKyJITOPA.

6. PaspaGoTka crpaBouHO-HH(POPMALIMOHHON —cHCTeMBl aBuakomnanuu. Cucrema
JIOJIKHA MO3BOJIATE paboTaTh ¢ 6a30it peiicoB U MoAOUPATh PEHCEI (¢ y4ETOM CTBIKOBOK PEHCOB B
TEUEHHE OJIHUX CYTOK) 10 MUHHUMAIBHOH CTOMMOCTH OMJIETOB, MUHUMAIILHOMY BPEMCHH B ITyTH.

7. PaspaGoTka nH(GOPMAIMOHHOM CHCTEMBI TpaHcHopTa ropoja Biuagumupa.

8. Pa3paboTka HHGOPMALMOHHOM CHCTEMBI OIITUMHU3AIUH IIEPEBO3KH IPY30B.

9. Pa3spaGoTka aBTOMaTH3UPOBAHHON CHCTEMBI INITAHUPOBAHMS BCTPEY U COBEIIAHUH.

10.  PaspaGoTka SKCIEpTHOW CHCTEMBI 1O KiIacCH(pHKANUH OOBEKTOB HEKOTOPOH
npeaMeTHon obmactu. IlpenMeTHast 007acTh — KOMHATHBIE PACTEHHS — HCIIOJB3YETCS IS
TecTupoBanus. Tak >xe BBIOpaTh Imapy INpeAMETHBIX oOnacTell Ha CBOE€ YCMOTPCHHE H
IIOJATOTOBUTH (DaliyIbl ISl TECTHPOBAHUS IIPOTPAMMEBI IS HHX.

BT Pa3paGoTka SKCIEpPTHONW CHCTEMBI IO IOJ00pY MOAXOJALIEro TPeOOBAHHAM
KJIHeHTa TenedoHa.

i Pa3paGoTka SKCIEPTHOW CHCTEMBI II0 TI0A00pPY IOAXOAAIIEro TpeOOBaHUIM
KJIMeHTa Tapu(a COTOBOIO Oneparopa.

13.  PaspabGorka MH(pOPMAIMOHHON CHCTEMBI TypucTHueckoi (upmel. B mporpamme
JIOJKHA OBITH BO3MOYKHOCTE (popMEpOBaHUs 0a3bl TYpPOB U IIOAOOpa TYPOB IO KPUTEPHSIM.

14.  Pa3paGoTka 5KCIIEPTHOU CHCTEMBI II0 PEMOHTY/HACTPOHKE YCTPOHCTB HEKOTOPOH

npeameTHol o6macti. (Hampumep, yerpanenne HekoTophIx Henonanok OC)

15.  PaspaGotka mporpaMmsl moucka (aityioB Ha qucke. B mporpamme mpeiycMOTpeTh
BO3MOXKHOCTh HMHTEPAKTHBHOTO 3aJaHusl YCJIOBHUH ToMcKa. PeanuszoBarh ¢ IPUMEHEHHEM
rpaguyeckoro uHTepdeiica.

16.  PaspaGoTka  crnpaBOYHO-MHG)OPMALMOHHOM  CHCTEMBI  JKEJIE3HOJIOPOIKHBIX
nepeBo3ok. CucreMa JOJDKHA IO3BOJITH paboTaTh ¢ Ga3oi peiicoB M moaduparh peichl
(C yueToM CTHIKOBOK PEHCOB B TEYECHHE OJHUX CYTOK) [0 MHHHUMAJLHOH CTOMMOCTH OHIICTOB,
MHUHHUMaJIbHOMY BPEMEHH B IIyTH.

17.  PaspaGoTka IporpamMMBbl pacdeTa BeIaul HAJIMYHBIX B GaHKOMarax.
18.  Peanm3anus urpel «beIKH 1 KOPOBEI.
19.  PaspaGoTka mporpaMMbl pacKpack KapTel. B mporpamme yudecTh TpebGoBanusl,

YTO JIBC COCCITHHUE CTPAHBI HE MOT'YT OBITH 3aKpami€Hbl OAUHAKOBO.




20.  PaspaGoTka Momysst moucka 1o 6GuGmuoreunoit Gase naHHbIX. B paboTe OJIKHO
GBITH PEANTH30BAHO XpAHEHHE AHATM3UPYeMON HHpOpMAIMH, MOUCK nyONUKalui  JT0JDKEH
OCYIIECTBIISTHCS 110 HA3BAHUSAM, aBTOPY, H3AaTE/IbCTBY, KIIOUEBBIM CIIOBAM.

21.  PaspaGoTka HpOrpaMMBbl, PEAIM3YIOLICH BBIIOJHEHHE IOAMHOKECTBA KOMAHA
s3pika SQL. B mporpamme peanu3oBaTh 0a3y NaHHBIX, 3alOJHHUTH €€, IPUMEHUTE 3alPOCHI Ha
co3nanHoit B/I.

22.  PaspaGoTka cuCTeMBI CHMBOJBHOTO Ju(depeHINPOBaHHS, MHTEIPHPOBAHAUS U
YIIPOLIEHUS] HEKOTOPBIX THIIOB BBIPAXKCHUH.

23.  CucreMa IOMCKa MapIIpyTa MO CeTH JMHUK MeTpo. Mupopmanus j1oikHa ObITh
TpeJICTaBJICHa HArJISIHO B IpaUyuecKoM BUJIC.

24. PaspaGoTka nporpaMMbl 06pabOTKH pe3yJIbTaTOB COLHOIOIHYECKUX OIPOCOB.

I[IporpamMma JODKHA HMeTh QYHKIHOHAT JUIs cOOpa CBEACHHUH, aHalu3a 06o01eHus
pe3yJIbTATOB COI[HOJIOTHYECKUX OIPOCOB.

73 Pa3paboTka mporpammbl 06paGOTKH MaTeMaTHYECKHX BhIpaxkeHui. [Iporpamma
JIOJDKHA YMETh IIPEJICTABJISTh MATEMATHUECKUE BRIPAXKEHHS B BU/IE 0OpaTHON IOJLCKOH 3anucH
U BBEIUKMCIISTH BBIPAKESHHUS 110 UX 00paTHOI MOJIBCKOI 3aMUCH.

26. Pa3paGoTka crpaBouHO-HH(QOPMAI[MOHHON CHCTEMBI aBuanepeBo3ok. Cucrema
JI0JDKHA TIO3BOJIATE paboTaTh ¢ 6a30ii peiicoB U MOAOKUPATEL PEHCHI (C yIETOM CTHIKOBOK PEHCOB B
TeYeHHE OJHUX CYTOK) II0 MUHUMAJIBHON CTOMMOCTH OUJIETOB, MUHUMAJIIBHOMY BPEMEHH B ITyTH.

CamocTosiTeabHAs paboTa cTyaeHTa (KOHTPOJIb OCBOSHHS BCEX PA3JICNIOB KYpCa)

CiielyeT OTMETHTb, YTO B CBSI3H C CYIIECTBEHHON IMPAKTHYECKOM HAIpPaBICHHOCTBIO Kypca,

CYIECTBEHHBIH BEC HMMEIOT pPEe3y/IbTAThl, MOJYYEHHBIE CTYJACHTAMH B pamKaX M[PAaKTHYeCKOH
CaMOCTOSTENILHON paboTBI.

Ha camocTosTenbHyo paboTy BBEIHOCHTCS IPOPabOTKa KaKIAOro JIEKIIMOHHOIO 3aHSATHS 110
COOTBETCTBYIOIMM TeMaM M pasfeiaM JauciuIuHeL  JlopaGoTka j1aGopaTopHBIX — pador,
o(opMIICHHE OTUYETOB 110 JIAGOPATOPHBIM PaboTaM H MOATOTOBKA K 3aIUTe JabopaTopHBIX paboT.

JUIsl KOHTpOJISL yCBOGHMSI MarepHaa, W3yYeHHOIO B PaMKaX CaMOCTOSTENLHOH paGoTh
CTYJEHT JIOJDKEH 3HATh OTBETBl HAa KOHTPOJIBHBIE BONPOCHI K KaXIOMY paszielly JUCLMIUIMHEL
[IpuBesicHHBIE KOHTPOJIbHBIE BOIPOCHI MOXKHO INIPUMEHATH MPH 3aluTe JIAOOpaTOpHBIX pabor,
KYpCOBO# pabOTHI B paMKaX M3y4YeHHBIX Pa3/IeJIoB.

KoHTposbHBIE BOIIPOCEL:

Pasnen 1. Benenue B yHKIMOHATIBHOE IIPOrPaMMHPOBAHHE

1. Kakue s36IkH (DYHKIIMOHATLHOTO IIPOrPAMMHPOBAHMUS 3HAETE?

2. Tlepeunciure OCHOBHBIC 3ajady, JUIl KOTOPhIX Haumbosee yAOOHO MPUMCHHTH
(yHKIHOHABHOE TIPOrPAMMUPOBAHKE B KAUECTBE CPE/ICTBA PCILICHUSL.

3. B ueM 3aximoyaeTcst IPUHIIAIT YHCTOTHI (PyHKIIMOHAIBHOM ITpOrpaMmbl?

4, Kak nonnMaeTte BeIpakeHHe «(QyHKIMH - 3HAYCHUS) ?

Paznien 2. JIsmOna-ucuncnenue Yépua.

1. ®opmarnpHast HoTalus JIIMOaa-TepMa.

2. ®opma bakyca-Haypa.

3. CBoGomHble W CBs3HLIE IlepeMeHHble. B 4eM ocoOeHHOCTH paboThl € TaKUMH
TIepeMeHHBIMU?

4. Onpe/euTh IOHATHE PABEHCTBA JIAMO1a-TEPMOB.
5. PenykumoHHBIE CTPATErHH.




6. Kak MOXHO IpEJCTaBUTh HATypaJbHbIC YHcia B (opMe JIAMOa-TePMOB M BBIIOJIHUTH
3JIeMEHTAPHBIE MaTEMaTHIYECKUE ONEeparuu?

7. IlpuMeHeHre HMEHOBAHHbIX BEIpakeHui. [IpiBetuTe MpUMEphL.

8. OcoOGEHHOCTH TUITM3UPOBAHHOTO JIAMO1a-MCUCIICHHS.

Paznen 3. [puHImns! GyHKIMOHATLHOTO TPOrpaMMUPOBAHMS.

1. B ueM OTyIMYKe KOMaHJ MHTEPIpPeTaTopa OT BblpaxkeHuil a3bika Haskell?

2. OcHoBusle TuIs! si3pika Haskell.

3. OyHKIMA U1 PabOTHI ¢ KOPTEIKAMHL.

4. OyHKIMA JUTs1 pabOTBI CO CIIUCKAMH.

5. JlonmycTUMbIE HMEHA EPEMEHHBIX U (yHKIHIA.

6. Koman el HHTEpIpeTartopa it paboTel ¢ (atiiaMu porpamm.

7. YcnoHble Bepaxkenus B si3bike Haskell.

8. Onpenenenue Qpynxuwmii B s3pike Haskell,

Pazzen 4. SI3p1ku QyHKIIMOHATBHOIO IIPOrPAMMHPOBAHUSI.

1. TIpaBuiia BEIpaBHUBAHHSL.

2. ComocragiieHHe ¢ 00pa3IioM.

3. Oneparst BEIOOpa.

4, Kycounoe 3aganue QyHKIMMA.

5. OnpepieNieHue JIOKAJIBHBIX IIEPEMEHHBIX.

6. OXpaHsIoIuUe yCIOBHSL.

7. lomumopduzm.

8. Onpeienenue MoJIb30BATEILCKUX TUIIOB TAHHBIX.

Pasnen 5. MaTtepriperarys s36IK0B (QyHKIHMOHAIBHOTO IIPOrPaMMUPOBAHHSI.

1. Monanpl. OnpezieneHne, Ha3HaAYeHNUE U IPUMEPHI IIPUMEHEHHUSI.

2. Yo Takoe (GyHKIHMs BBICLIErO OPSIIKA U TOPSIOK paboTEI ¢ TAKUMHE (YHKIIHUSIMHA.

3. Peaym3aryisi MHOTOIIOTOYHOCTH B (DYHKIIMOHAJILHOM IIporpamMMme.

4, Jlath onpe/eseHue JICHUBOrO HHTEPIpETaTopa.

5. JlaTh ompeieieHie 3HePrHUHOro MHTEPIIPETaTopa

Pasnien 6. [IpuMerenus GyHKIMOHATEHOTO NPOrpaMMHUpoBaHus. [TepcrieKTHBBI pasBUTHS

1. Pacckakute 0 BHeApeHHH ocoOeHHOCTeH (YHKIMOHAJILHOIO IMPOrpaMMHUPOBAHUS B
00BEKTHO-OPUEHTHPOBAHHOE IPOrPAMMUPOBAHHE.

2. Tlepeurciute cepbl IPUMEHEHHUS] S3BIKOB (PYHKIIMOHATHLHOTO IIPOrPaMMHUpPOBAHHSL.
3. [IpumeHeHue Ut pelIeHus 3a1a4 J0Ka3aTeIbCTBA TEOPEM.

4. OcoGeHHOCTH 00pabOTKH pEKypCUBHBIX KOJOB HHTEpHpETaTopamu (pyHKIHOHAILHOTO
S3BIKA.

DK3amen (KOHTPOJIbL OCBOCHHS BCEX PA3/IeNIOB Kypca)

[Ipenmonaraer OTBET CTy/AEHTa Ha J(BAa TEOPETHUECKUX Borpoca. Teopernueckie BONpoCkl
CrPYIIIMPOBAHBI B KOMIUIEKT OMIIETOB, KOTOPBIH (JOPMUPYETCS HA OCHOBE BKIIIOUEHHS BOIPOCOB U3
Pa3IUYHBIX Pa3/IeI0B JUCIMILIMHEL

OTBeThl HA TEOPETHYECKHE BOMPOCHI JO/DKHBI OBITh IOJKPEIUICHBI MPAKTHYCCKUMH
[pUMEpaMH, HAIICAHHBIME Ha OHOM M3 (DyHKIIMOHAIBHBIX S3BIKOB.
Ba30BBIii CIIUCOK TEOPETUYECKUX BOIIPOCOB!
1. Tlomste o GyHKIMOHATILHOM mporpaMmmupoBanui. OcnosHbIe npuHIMIBl PII.
2. Cpasuenne @Il ¢ uMIepaTUBHEIM IIPOTPAMMHUPOBAHUEM.




3. TlpumereHHe (yHKIMOHAIBHOIO IPOrPaMMHUPOBAHUSI JUIsl PEIICHHS 3a/1a4.
4. OIT u cucTeMBI HCKYCCTBEHHOTO HHTEIIJICKTA.

Knaccudukanus nsim6aa-repmos. ®opma bakyca-Haypa.

CB0OOIHEIE U CBSI3HBIE IIEPEMEHHEIE.

Koupepcus ¥ paBeHCTBO JIIMO1a-BBIPAXKEHHH.

Penyxuus asmOaa-BbIpaxkeHUi B pelyKIMOHHbBIE CTPATeTHH.
KomGunaropsl. KomOHHATOp HEMOABUIKHON TOYKH.

3O 00! T ON U

10. TIpencrapienue AaHHBIX B JIIMONA-HCUMCICHUH: OyJIE€BCKHE 3HAYCHMUSI, YCIOBUS, TIaphl U
KOPTEXKH.

11. Ilpencrasienue AaHHBIX B JIIMONA-UCUMCIICHUM: HATYpalbHBIC YHCIA U ONEpAHU Hal
HUMH.

12. Umenosannble BeipakeHus let u where.

13. TunusuposanHoe JisiMOna-ucuncnenne. Tunusanus no Yepuy u Kappu.

14. HopmanbHas popma assMOaa-eipakenuii. CuiibHas HOpMaTH3aIus.

15. Pekypcuu B 1siM01a-HCUUCIICHHH.

16. OyHKIMHU BBICIIKX IOPSIKOB.

17. PekypcuBHbIE (QyHKIIHH.

18. Craruueckoe U JMHAMHYECKOE CBSI3LIBAHUE.

19. Ot1nokeHHBIE BBIYUCIICHUS.

20. Kappwunr.

21. basoseie Tunsl s3b1ka Haskell.

22. Cnucku B s3e1ke Haskell.

23. Koptexu B si3pike Haskell.

24. OxpaHHBIE BBIPAKCHHUSL.

25. Comocrasienue ¢ o6pa3iom. [Ipumep.

26. OmnpeneneHue peKypcuBHbIX QyHKIUH. [IpuMepsl.

27. Oneparopsl s3bika Haskell. Tlpeduxcnas u wunduxcHas nHotauuu. IIpuopureTsl.
ACCOLMAaTUBHOCTE.

28. Kappunr B s3s1ke Haskell.

29. ®yHKUUHU BeICIIEro nopsaaka: QyHKIUU Ha CIIHCKAX.

30. ®yukuuu Beicirero nopsaxa: JlamOaa pyHkuumm.

31. ®yuxuuu Beicuiero nopsaka: Kommnosumus GyHkuumii.

32. Beckoneunsle cniucku. [Ipunimn noctpoenus. IIpumepsr.
33. OOBEKTHO-OPHEHTHPOBAHHBIE BO3MOXKHOCTH si3blka Haskell.
34. BcTpoeHHBIE KIIACCHL.

35. Ompejienenne HOBBIX THIIOB JaHHBIX B s3blke Haskell.

36. Monanpl.

37. Bsonx u BeiBoj HHpopmanuu B s3pike Haskell. Daiinbl.

38. SECD-mammna.

39. JleHUBBIH U SHEPrUYHBIA HHTEPIIPETATOP.

40. Meton penyKuuu rpados.
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7. YUYEBHO-METOJUYECKOE U MHO®OPMAIMOHHOE OBECIIEYEHUE
JUCHHUIIIMHBI

a) OCHOBHASI JIUTEPATypa:

1 XKeMuy>XMHBEI ~ NPOEKTHPOBAHUS  AQNTOPUTMOB:  (QYHKIMOHAIBHBIA  MOJIXOJ
[Onexrponnsiii pecype] / Puwapn Bépn ; Ilep. ¢ amrun. B.H. Bparunesckoro u A.M.
[Menenunsina. - M.: JIMK Ilpecc, 2013. —
http://www.studentlibrary.ru/book/ISBN9785940748670.html.

2. CeMb f3BIKOB 3a CeMb HeJelb. [IpakTHdyeckoe pPyKOBOJCTBO IO M3YUEHHIO SI3BIKOB
nporpaMmupoBanus [DnextponHsli pecype] / Teit bproc - M. : IIMK TIlpece, 2014. -
http://www.studentlibrary.ru/book/ISBN9785940745396.html

3. BBesienne B TEOPHUIO SA3BIKOB IpOrpaMMUpoBaHMs [DiaekTpoHHBIN pecype] / Jlosex
Kuns, Jlen XKan-XXax - M. : JIMK Ilpecc, 2013.-
http://www.studentlibrary.ru/book/ISBN9785940749134 .html

0) JoNOJHUTEILHAS JINTEpPATypa:

b OyHKIMOHATBHOE IporpaMmupoBanue Ha s3bike Haskell [Dnextponnslii pecype] /
Hyukun P.B. - M. : JIMK Ilpecc, 2008. —
http://www.studentlibrary.ru/book/ISBN5940743358.html

2. dyHKIMOHANIBHOE TporpaMMupoBanue Ha F# [Dnexrponnsni pecypc] / COmHUKOB
J.B. - M. : JIMK Ilpecc, 2011. -
http://www.studentlibrary.ru/book/ISBN9785940746898.html

;3 14 3anmMarenbHBIX 3cce o si3bike Haskell m QynkunoHansHOM mporpaMMUpOBaHUH
[Dnextponnsrit pecypce] / Qymkun P.B. - M. : JIMK Ilpecc, 2011. —
http://www.studentlibrary.ru/book/ISBN9785940746911.html

r) [Iporpammuoe oGecnieyeHue 1 HHTEPHET-PeCypehI:
b, Haskell - a  purely functional language  [OnextponHbIli  pecypc].
http://www.haskell.org/haskellwiki/Haskell.
F The  Concurrent  Clean  Language  Report  [OnektpoHHblii  pecypc].
http://www.cs.ru.nl/~clean/contents/contents.html.

8. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHHE
JUCHUITIJINHbI

VYueOHBII cepBep BO BHYTPEHHEH CETH YHHMBEPCHUTETa, Ha KOTOPOM (DYHKIMOHHMPYET CaiT
JcIMIUIMHEL.  KpoMme Toro, Ha cepBepe CTYJIEHTBHI pa3sMELIAlOT pe3yJbTaThl BBIIOJIHEHUIO
1abopaTOPHBIX U KypCOBBIX paboT.

KoMITIEKT MyJIBTUMEIUIHBIX Mpe3eHTalril o S-My paszieny Kypca. B cimydae oTcyTcTBHS
BO3MOYXHOCTH TIPOBEICHHUS 3aHITHII B YK€ OOOpYHOBAaHHOH MYJIBTUMEIHUHHBIM IPOEKTOPOM
ayIMTOPHH MCITOJIB3YIOTCS IEPEHOCHOI 3KpaH U IPOeKTOp, uMerormecs Ha kadeape OullM.

Cpena pazpabotku Microsoft Visual Studio, Haskell.




PaGouas mporpamMma JUCIHILIMHBI COCTAaBIeHa B COOTBETCTBUM ¢ Tpebosanusmu ®I'OC BO
1o Hanpasienuto 02.03.02 dyHaaMeHTanpHas HHGOPMATHKA M HHOOPMAIIHOHHBIE TEXHOIOTUH

PaGouyro mporpaMmy cocTaBuil CT. npenojasaress kad. ulIM Iapnosa O.H.
(®HO, noanucs)

Penensent %
(IpefcTaBUTENb PaGOTOIATENS) ZZ7- WW/W "WM/ M

(MecTo paboThl, nomkHOCT, MO, noanuce)

I[Tporpamma paccMoTpeHa u ofo0peHa Ha 3acefanuu Kapenpsr OullM
Tpotrokon Ne 77 ot OF.&%/5 rona
3aBemyronmii kadenpoi

Apaxkensin C.M.

(®UO, monmnuch)

PaGouas mporpaMma paccMOTpeHa U OJ00peHa Ha 3acelaHMU Y4eOHO-METOIHYECKOH KOMHCCHH
nanpasiaenus 02.03.02 dynnameHTanbHas UHPOPMATHKA U I/IH(bOQMa}.[I/IOHHLIe TEXHOJIOTUH
Mporokon Ne /7 ot 7% /S rona

HpCI[CGI[aTCJIB KOMHCCHUH

Apakenssa C.M.

-~
(®HO, noanucs)

JIMCT NEPEYTBEPKIAEHWUA
PABOYEN IMTPOT'PAMMBI JUCHUIIJIAHBI

PaGouas nmporpamma onodpeHa Ha y4eOHBIN Tof
[Tporokoin 3acenanus kadeaper No oT roja
3aBenyromuit kadeapoi

PaGoyas mporpamMmma onobpeHa Ha y4eOHBIN IO
[Tpotokon 3acenanust kadenpsr Ne oT roja
3aBenyroumii kadenpoit

Pabouas nporpamma onobpeHa Ha y4eOHBIN ToJ
[Iporokoxn 3acenanus kadeapsr No oT roja
3aBenyromuit Kadeapoi
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