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1. UEJA OCBOEHHA JTUCHUIIJIMHDbI

OcCHOBHO/ UeNBIO Kypca ABISAETCE (DOPMHPOBAHHE H 3aKPEIIEHHEe CHCTEMHOr0 MoAXoAa
npH  paspaboTke IporpaMM ¢ TNPUMEHEHHEM METOJOB H A3LIKOB (PYHKLHOHATLHOTO
IIpOrpaMMHpPOBaHHs.

Sapo Kypca COCTAaB/SIOT TEOPETHYECKHE OCHOBBI, @ TAK)KE HHCTPYMEHTapHH CO3NaHHS
IporpamMM ¢ HCTIOJBb30BAHHEM JEKNAPATHBHEIX A3BIKOB ()YHKLHOHAILHOrO NPOrpaMMHPOBAHUS.

Jl712 yCnemHoro u3y4eHHs Kypea CTyleHTy HeoOX0JMMO 3HaTh OCHOBBI MAaTeMaTHYECKOH
JIOTHKH.

B kypce 3akpelUMlOTCS Takue oOluenpelMeTHRIEe YMEHHA, Kak BbIOOp f3bIKa
IpOrpaMMUpPOBaHHs JUIT PEUISHMS NOCTaBjeHHOH 3agaud, BeIOOp crnocofa IIpeACTABIEHUS
HCXOIHBIX JAHHBIX # BEIGOp METOA PeILeHM [TOCTABICHHO 3a1a4H.

2, MECTO JUCIMIVIHHBI B CTPYKTYPE OIIOII BO

HucnuiumHia «DyHKIHOHANBHOE NPOrpaMMHPOBAHHUE» OTHOCHTCA K JMHUCUMIIMHAM IO
BeIGOpy BapuatuBHOW 4actu Oioka Bl OIIOIT moxarorosxku GakanaBpoB MO HanpaBIeHHIO
«Maremaruyueckoe obecreyerye 1 aAMUHHCTPHPOBaHHE HHPOPMAILHOHHEIX CHCTEMY.

JHMCIMILIMHA H3y9aeTCs B IATOM CEMECTPe H TpebGyeT OCBOEHHSA CICAYIOIHX KYPCOB!

® ATOPHTMBL H aHATH3 CJI0XKHOCTH;

¢ O6BEKTHO-0OpHEHTHPOBAHHOE IIPOTPaMMHPOBaHHE;

¢ CTpyKTypEI H aJITOPHTMBI KOMIBIOTepHOM 00pabOTKH JaHHBIX;

» Fa3el JaHHBIX,

® ApXHTEKTypa BBIYHCIHTENBHBIX CHCTEM H KOMITBIOTEPHLIX CETeld;

¢ [lHOCTpaHHEIH A3LIK.

B pamxax nepeuHCIeHHBIX IUCHHIUIMH CTYHEHTHI IIONYYalOT CIeAYIOME 3HAIHI U
yMEHHA, HeoOXOIHUMBIE I/ OCBOCHHS Kypca «DyHKIHOHAIBHOE IIPOrPAMMHPOBAHUEN:

¢ YMEHHE TNPUMEHATE METOAHKM aJNrOpHTMH3AUHH 387ad4, BBIOHpaTe Haubonee
3 (peKTHBHBIE ANTOPHTMBI,

e3HaHHEe M HaBbIKH HCIOJB30BaHHA OO0BEKTHO-OPHEHTHPOBAHHOIO MOAXOZd MpH
pa3paboTke NporpaMMHBIX NIPOIYKTOB;

¢ 3HaHHE OCHOBHAIX COBPEMEHHBIX CPEJCTB pa3pabOTKH NPOrpaMMHBIX IIPOAYKTOB;

¢ YMEHHE NpHMEHATH CHCTEMHLI! IIOAXOA H OCHOBHBIE METOABI MPOEKTHPOBAHMSA
IPOTpaMMHEIX IIPOAYKTOR;

¢ 3HaHMe TEOPETHYECKHX OCHOB H TEXHOJIOTHMH, HaBBHIKH HCIIONB30BAHHS COBPEMEHHBIX
CHCTEM ynpasneHug GasaMH AaHHEIX;

¢ 3Hanue Mojieliell KOMITBIOTEPHEIX CeTeil, MPHHLHIOB X (YHKIHOHHPOBAHHA,

* Y MeHHe oMy4aTh HHGPOPMAIMIO U2 HCTOUHHKOB Ha MHOCTPaHHOM A3LIKE,

JucuuninHaa (QOpMHpPYET 3HAHMS M HABBIKM, HeoOXOOUMBIE B HNPaKTHYECKOMH
JeATENbHOCTH KBATH(UIHPOBAHHOTO clielanucTa, B pamkax yueOHOro nponecca MoxeT OBITh
HCIIONIB30BAaHAa NPH MOATOTOBKE BEITYCKHOH KBanU(UKaHOHHOH paGoThL.




3. KOMIETEHLIHH  OBYYAIOUIEIOCHI,
PE3YJIbTATE OCBOEHUA JUCITUIIIUHBI
B pesynbrare u3yueHHsa QUCLHINHHBI CTYJICHT HODKEH YacTHYHO OBJANETH CEAYIONIHMU

OOPMHUPYEMBIE B

KOMIIETEHLIMAMH U IPOJEMOHCTPHPOBATD CIEAYIOIME pe3ybTaTh 00pazoBaHus:

Sgﬁm Pesynrratsl ocBoenus OIIOIT [TepetieHn, MTaHHPYEMEIX Pe3yIIATATOR
obyueHus
HITNH
CNOCOOHOCTBIO IIPHMEHSATH B 3uams: COBPEMEHHBIE A3BIKH
npodrecCHOHATBEHON NEATENBHOCTH (YHKIIHOHANBHOTO NPOrpaMMHPOBAHUS U
COBpPEMEHHEKIE I3BIKH cpeabl pa3paboTKH.
nporpaMMHPOBaHHA H A3bIKH (a3 Ymeme: ocymectsnaTs pazpaboTky
JIAaHHBIX, METOXOJIOIHH CHCTEMHOIH IPOTPaMMHOTO NMPOAYKTa HCIONB3YS
OIK-2 | MHIKCHEPHH, CHCTEMbI ABTOMATH3AUMH | COBPEMEHNBIC HHCTPYMEHTaIIBHbIE
NpOEKTHPOBAHHS, JICKTPOHHEIC CpeACTBa, CO3JaHUA MIPOTPaMMHOTI0
OHONMOTEKH H KOJUIEKLIHH, CETEBEIE ofbecnieueHus,
TEXHONOTUH, OUOMHOTEKH U NaKeTsl Bnadems. coBpeMeHHEIE
nporpaMm, COBpeMeHHble HHCTPYMEHTaIbHbIE CPEACTB, CO3AaHHS
IpotecCHOHANBHBIE CTAHAAPTHI nporpaMMHoOro obecneyeHus,
H(OPMaLHOHHBIX TEXHOIOTHH
cnocoGHOCTEIO K paspaboTke 3name: cpennl pa3paboTKH ITPOrpaMMHOro
ANIrOPHTMHYECKHX U TPOrPaMMHbIX obeclieueHHs ¢ IPUMEHEHHEM
peuieHuH B o01aCTH CHCTEMHOIO U (YHKIHOHANLHOTO I101X04.
NPHKIaIHOTO MPOrPAMMHPOBaHHUA, Ymems: pazpaboThIBaTEL aFOPHTMEI €
MaTeMaTHYeCKHX, HHPOPMaMOHHEIX | y4eToM ocoGeHHOCTeH GYHKUHOHANBHEIX
H HMHTALHOHHBIX MoOJeNeH, CO3NaHHIO | A3BIKOB NPOrpaMMHPOBAHHA.
OTK-3 HH(OPMALUOHHEIX PECYPCOB Bnaoemy: HaBpIxaMM HCNIONB30BAHHS
rinobansHeIX ceTel, 00pa3oBaTe/IbHOTO | CTaHIAPTHBIX ¥ pazspabOTKH HOBBIX
KOHTeHTa, NpUKiagHbIX 643 NaHHBIX, ATOPUTMHYECKHX H IIPOrPaMMHBIX pellieHH i
TECTOR U CPEACTB TECTHPOBAHHA C MPUMEHEHHEM OCHOB (pYHKIMOHAIBHOIO
CUCTEM M CPEJICTB Ha COOTBETCTBHE MpOrpaMMHPOBaHUs, COBPEMEHHLIMH
CTaHAAPTAM H HCXOQHLIM cpencTBaMu paspaloTKH,
TpeCoBaHUAM NONIEPXUBAIOIHUMH (DYHKLIMOHATBHBIE
A3BIKH.
CHOCOBHOCTRIO HCIONB30BATE 3name: TpUHALNE pabOTHL B cpeae
COBPEMEHHBIE HHCTPYMEHTANBHEIC U | TPOrpaMMHPOBaHUS, O UIepXHBaIoLIeH
BEIYHCIIHTEIBHEIE CpeacTRA HHTEPOPETAUHIO QYHKIHOHAUIBHEIX
SI3BIKOB,
Ymems: pazpabaTriBaTh, OTNAXKUBATE H
[TK-3 JEMOHCTPUPOBATEL PE3YILTATh Pa3paboTKH
nporpamm
Bnacems: Hapeikamu pa3paboTiu
nporpaMM B COBPEMEHHBIX Cpenax
pa3paGOTKH M MHTENpPETApax A3LIKOB
(bYHKIIHOHAIEHOTO IPOrpaMMHPOBAHHS.
CIOCOOHOCTBIO KPHTHUECKH Jname: npo0AEMBL M HANPABIIEHHS
NepeOCMbICITHBATE HAKOIUIEHHBIH Pa3BHTHS TEXHOJIOTHIT MPOrpaMMHPOBalTHsL.
ONBIT, H3MEHATDb IpU HeobxoxumocTH | Ymems: aHanuzupoBaTh MpobneMsl H
ITK-5 BHJ H XapakTep cBoel HAMPABJICHHS Pa3BUTHA TEXHOJIOIHH
npogeccHoOHaNbHON AeITeNbHOCTH NpOrpaMMUPOBAHHS.
Bnaaodems: 3HaHUAMH 0 HANIPABICHHAX
PA3BUTHS TEXHOJIOrHI IPOTPaMMHPOBAHHS.

3




4. CTPYKTYPA H COAEPKAHHUE JHCHHUILJIMHBI

Ob1ias TpyOeMKOCTb JHCLUINIMHEI COCTABIAET 6 3a4eTHBIX €AHHMIL, 216 Yacos.

Bhant yueOnol paboTe!, BKmouaa
CaMOCTORTENBHYIO PAGOTY CTYICHTOB
E’ H TpYAOEMKOCTE (B Hacax) Dopwi Tekylilero
- Obwem yueGoll paGoTe,; KOHTPONA YCNEBAEMOCTH
Ne Pasnen (tema) E § g 2 ‘é © NpUMEHENHeM (o Hedearm cemecmpa),
n/n AHCLHMIHHB] b 3 3 E S Z g; HHTERAKTHBHLIX METOAOR |  (JOpMA TIPOMEIKYTOMIION
© § T 8B .E 2 % % ~ (o uacax / %) ATTeCTAIMH
x & g § 21 E- E {rno cemecmpan)
Q
I IR

| |Pasgen [. Brenenue 8 Peittuur-xkoutpons
(pyHKuUHOHANBHOE 5 (12 4 “12]-18 |+ - Nel
nporpaMMHpoBaHHe

2 JPazgen 2. JIamGaa- 8 -4 .

HeyuclieHye Yépya, 5 136 -1 18 + 6/50%

3 (Pa3nen 3. IIpuHLtnmet PeRTHIHT-KOHTPOTL
(yHKUHOHANBHOTO 5 17- 14 8 - 10 . 24 | + 6/33% Ne2
NporpaMMHPOBAHHA.

4 \Pasnen 4. S3nikk PelTHHr-KOHTpONb
(YHKUHOHANBHOTO 5 - 8 - 1161 . 36 | + 127 50% M3
NporpaMMHpPOBAHHS. 14

5 |Pasnmen 5.

HHrepnpetauus A35I1K0B ] )
DYHKUHOHANBHOTO 5 151 6 41018+ 6/ 60%
nporpaMMHpOBaHud.

6 [Pasnen 6. Tlpumeneys -
hyHKUHOHANBHOTO s |1g o) . 4 ]

AporpaMMHpOBaHKA.
[TepcneKTHBBI pa3BHTHA
Hroro 3a 5 cemecTp 5 18 36 - 136]- [108 | 30/41% Kypcogas paGora,
= 9 Sk3ameH (36)

COJEP)KAHUE JUCITATLUTHHEI

Temnl Jrexuuii
1. Bsenenne B pucuumiyHy. [lonaTHe 0 (QYHKUHOHAILHOM NPOrpaMMHMPOBAHHMH, €I0
CpaBHEHHE C UMIIEPaTHBHBIM NPOTpaMMHPOBAHHEM H MECTO B PELICHHH 3aJa4 MCKYCCTBEHHOIO
HHTCIINIEKTA.
2. JlamGpma-ncuncnenne Uépua. Tesnc Uépua-ThropHHra. AmpaBuT, yTBEPKIACHHS, AKCHOME
W TpaBuia BeIBOJa B JAMOaa-McuuciaeHHMH. KOHBepTHpyeMocth M penykius nambia-
BeIpaxceHHii. HopManbHas gopma.
3. Jlambpa-ucuucnende UYépua. Pekypcun B jaamMOpa-mcuuclieHHun. Yucroe nambaa-
HCYHCIIEeHHE.
4.  Pedmune-xonmpons Nel na nexyuy. Ilpunuuns! QyHKIHOHAILHOIO NPOTpaMMHPOBAHHUS:
DyHKUMH BBICIIMX NOpsnkoB. PexypcuBHble ¢yHkuuu. CraTHdeckoe H JHHAMHYMECKOE
CBA3BIBAHHE.
5. IlpuHuMnel GyHKUHOHaNEHOTO NporpaMmupoBanua: OTnoKeHHbIe Bhraucnenus, [lonsrue
0 CTpOTMX (PYHKLHOHAJILHEIX A3BIKAX.
6.  Ilpurumnel (pyHKIHOHATBHOrO NporpaMMupoBaHua: KappHHr.
7. Petimunz-xonmpone Ne2 na nexyuu.




8. JI3elkn (QynxuuoHanbHOro mnporpammupoBaHud; OcHoBel sisbika Haskell. CumBouisl,
KOHCTaHTHI, IorHYecKue 3HaueHHs. Ciucky U crioco0BI ux zanucu. Koprexn.
9.  BasoBble ¢yHkuHy s3bIKa. [lepenaya napamerpoB. O6nacTs HeHcTBUS MapaMeTPoB.
10.  Onpenenenne ¢pynkiuu B nporpamme. [Ipoctas pexypcus. PaboTta co criuckamu.
11. Haskell xax s3pik QOIl: BcTpoeHHBIE KJIAaCCHI, NPHMEPEI CTPYKTYPUPOBAHHBIX THITOR
JIAHHBIX, HHKANCYJ/ISALHS JaHHEIX B MOAYTIX.
12. Beox ¥ BbIBOA HH(poOpMAaIHH: MOHAIBl, HHTEPAKTHBHBIH BROJ/ BBIROA HH(OpMALHH,
paboTa ¢ dainamu.
13. Hurepnpertauus a361K0B (yHKUHOHANBHOI'O IporpaMMupoBadug. SECD-mawnHa.
14. Tocrtpoenune wuHtepnperatopos ans SECD-mamuyel. PeanusauHs 53HEprHYHOTO H
OTJIOXEHHOTO HHTEPNPETATOPOB.
15. Meron penykiuu rpados.
16. Ilpumenenus (GpyHKUHOHAIBHOIO NPOTPaMMHPOBAHASA B PCILCHHH 3ajad HCKYCCTBEHHOIO
MHTENINEKTa.
17.  CoBpeMenHbLit 3Tan pa3BuTHA GyHKIHOHANLHOTO [IPOTPAMMHPOBAHHSL.
18.  Petimune-xonmpons Ne3 ua nexyuu.
JlaGopaTopHblii NpakTHKYM (KOHTPOJL 0CBOCHH: pa3jeos 1 - 5)
Cocrour 3 ceMH 1abopaTopHBIX paboT.
Cnincok Tem naGopaTopHBIX 3aHATHI:
1. S3pik (ynxknuonansHore nporpamMupoBaHus Haskell. OcHoBHEBIE THIBI JaHHBIX U
KOHCTPYKLIMH A3BIKA.

2. Szpik Haskell. Pexypcuu B (pyHKUHOHATEHOM IporpaMMupoBaHHK. CONOCTABJIEHHE C
06pasnoM.

3. 31k Haskell. @yHKIIHHE BBICINHX NOPAIKOR.

4, M3pix Haskell. Koncrpykuuu let u where, Oxpansiomue yciaosus. ITonumMophusm.
[Tose30BaTENBCKHE THITBI JIAHHEBIX.

5. Aspik Haskell. PexypcuBabie THIEI aHHBIX. QIEpaTopsl,

6. S3pik Haskell. Mogynu. Onepanun BBoga-BrIBOJE.

7. S3wik Haskell. I'paduueckuii untepdetic (GUI).
5. OBPA3OBATEJIBHBIE TEXHOJOI'NH

B pamxax JIEKUHOHHOTO Kypca:

¢ Texnomorus npobnemuoro obyuenus (case study). Ilpy pacCMOTpeHHH BONpPOCOB
NPaKTHIECKOTrO NIPHUMEHEHHA PaCCMOTPEHHOTO TEOPETHYECKOTo MATEpHANIa, HCIONB3YeTes JHAIO!
CO CTYJEHTaMH Ha NpeIMET BO3MOXKHBIX CHOCOOOB pellleHMs nocTaBneHHOH 3amauu. OcobeHHo
aKTHBHO JaHHAs TEXHOJIOTHA IPHMEHACTCS B PaMKax TPETLENO ¥ YETREPTOro pasaena Kypea.

B pamkax ;rabopaTopHOTO IpakTHKyMa:

¢ Texnomorus yposHeBol auddepenynarnuu. Ilpexne Bcero, Npu nocTaHoBKe 3a1aHui Ha
nabopatopHble paboThl O TpeTbeMy pazlielly Kypca, a Takke NpH NMpPOBERECHHH KOHTPONLHOIO
MEPOIPHATHS 110 3TOMY Pa3fely U PH MPOBEJCHHH YK3aMeHa.

B pamMkax KypcOBOH H caMOCTOSTENBEHOH paboThL:

e Meron npoextoB. B rpynmax no 2-3 yenomeka CTyAeHTHl Ha HPaKTHKE OCBaHBAIOT
OoMpIIyr0 ¥acTh 3TANOB JKM3HEHHOIO LMKNA pa3paGoTKH NporpaMMHOIo obecnedeHus!, HauuHas ¢
MOCTAHOBKH 38J1aUH H 3aKaHYHBas BHEJIPCHHEM,




6. OONEHOYHBIE CPEACTBA JUISI  TEKYIIEIO  KOHTPOJISI
YCOEBAEMOCTH, TIPOMEXYTOUYHOIH ATTECTALIUM II0 MTOrAM
OCBOEHHSI JUCHUIIIMHBI H YUEBHO-METOAMYECKOE OBECIEYEHUE
CAMOCTOSITEJBHON PABOTHI CTYJIEHTOB

ITpuMepHbIii nepedelsL BONPOCOB M 3AAAHHH PeHTHHT-KROHTDOJI:

PeliTunr-xonTpoean Nel (KOUTPOIE OCBOSHHS pa3jeios 1-2

AN o S

7.

A
Toxasats, uro m+n=Af xm f(n £ x),ecu n=Af x.f" xumnehN.
Cobouble NepeMeHHEIE,
®opmMma baxyca-Haypa onpenenenus nsM0aa - Tepma.

IonraTHE HOpMAJIBHOM (HOPMEL A . TEPMOE.

ITapet v kopTeXU: ONpeaeneHue 1 GYHKUUH 3BICUEHHS KOMIIOHEHTOB Naphl.
Hocrguxcras popMa HMeHOBaHMSA BbIpaXkeHNit (where)?

CHHTaKCHYECKAs SKBHBATIEHTHOCTh TEPMOB C TOMHOCTBIO Ho & - KoHmepcuu. Kak

o6o3nauaeTcs? [IpaBecTH NpHMEPEL

8.

MOoHO J11 oTIpefienuTE peKkypcHBHBbIe hyrkunu Oe3 umenopanus? Kakum ofpazom?

Peiirnir-konTposb No2 (KOHTPOIL OCBOEHMS pazsiena 3)

1.
THITH3AIHH.
2.

e kW

10.
Haskell.
11,
12,
13.

IIpHBeNUTe OpPHYMHEL, O KOTOPBIM CIEAYET NMPUACPKHBATECA NPHHLMIOB CTPOroH

Onpenennre hyHKUHIO Clbe, BO3BOAAIIYIO B kY6 uncna tuna Float.

Hanbonbimmit nproputer umeet GyRKIMA UM oneparop ?:

OTymHuust CITHCKA OT KopTeska.

Hro Takoe oxpaHikie BepaskeHHa? [IpuBecT npuMeEp HCITONBE30BAHHS,

Jarh pexypcuBHOE onpenenenue QYHKIg 2",

YKajkuTe TUI CIIEIYIOLIHX BETHYHH: 3, even 1 even 3.

Ecmy B obbaBnennn QyHxunn f conepikutes TpH cTpenoukH, To f X Gyner conepikars.
Ha3snauyenue ¢ynxuuu filter. [Tpupects npumep npuMeHeHHs.

Jlate onpenenenne koMnosuuK Qynkuuit. Kak 0603nayena onepamus KOMIO3HIIMH B

KoneTpyKTophl co3naHHs CITHCKOB.
Berucnure map (map (°2)) [[1,2],{3,4,5]].
3analite GecKOReUHBIH CTUCOK HATYPAIBHEIX HHCE,

PeliTuHr-ionTpos Ne3 (KOHTpo/ b QCBOSHUA pasneia 4-6)

1.

O6BABUTE Kace ¢ METOAaMH CIOXKEHHS H B3ATHS o0paTHOro aemMenta. Qnpenennth

IK3EMIUIAP KJlacca i THiIa Int,

OO0 BaBieHne 9K3eMINIApa Kilacca instance o3Havaer

Hasnauenune knacca Eq. Kakne MeTons! olipeaeneHs! B Kiacee.

Kimovesoe ¢J10BO 1% ONpeaeneHUs HacaeJoBaHuS.

OnpenenuTh TUIT-CHHOHWM MecsIla roaa.

Hamucats nporpaMmy, 3anpalidBaroliylo ¢ KIaBHATYPBI BBOZA HA3BaHHA BXOAHOrO U

BEIXOZHOIO (haifii1a H OCYIIECTRISIOL[YIO KONHPORaHue HHQOpMAlMK U3 ONHOro B APYToil aiin,




7.  Myrupyiomas pekypcus B s3bike ISWIM,

8.  Ilepeumcmure cocroauus SECD-mMammuHE!

9.  Crex B SECD-Mammne. HaznaueHue.

10,  Tlosicrurs noustue «MoHazan.

11, Yro o3Ha4aioT onepauuy (>>=) u (>>), onpeneneHHEE B ki1acce Monad,

12. Hasnauenue monane! Tuna Maybe.

13.  [laTh onpenencHye NEHUBOrO HHTEPIpeTaTopa.

Ilpumepunlif nepevels KypcoBoit pafoTsl

1. Pazpaboria Hrpsl B «<KpECTHKH-HOMHKHNY C MEPEMEHHBIM PAIMEPOM IO,

2. Paspaborka mnporpammsl Tpancpopmauuun XML aoxkymenros. Ilpumep: BrniBon
CTAaTHCTHKH O ceHapHy (uiIsMa H npeobpazoBanne xml B htmi.

3. PazpaboTia nporpaMMel MOHCKa TEKCTOBLIX MOJACTPOK IO 3aJaHHOMY PEryIsipHOMY
BBIpaX<eHHIO 110 (haitny wiu rpynne dainos.

4. PazpaboTka nporpaMme! MoMCKa KpaT4aliuero IyTH B JJa0HpHHTE.

5. PaspafoTka nporpaMMBI-KIBKYNIATOpPa € (PYHKLUHOHANBHOCTBIO HHXXEHEPHOTO
KanbKynaropa.

6. PazpaboTka cnparoyHO-HH(OPMalMOHHOW CcHCTeMbl aBuakoMnanuu. Cucrema
ION%HA Mo3BONATE paGoTath ¢ 6a30it peficoB ¥ moabupaTh peich! (C YUETOM CTHIKOBOK peicoB B
TEUEHHE OJHUX CYTOK) IO MUHHMAIBHOH CTOMMOCTH OHJIETOB, MHHHMANEHOMY BPEMEHH B TTYTH.

7. Pazpaborka HudopMaionHoi CHCTEMBI TpaHCHOPTa ropoJa Bramumupa.

8. Pazpabotka HﬁcpopmauHOHHoﬁ CHCTEMEI ONITHMH3ALHH NTEPEBO3KH IPY30B,

9. PazpaGorka aRTOMaTH3UPOBAHHOH CHCTEMEI INIAHUPOBAHUS BCTPEY U COBEILAHMI.

10.  PaspaGoTka 5KcIepTHOH CHCTEMBI NO XIacCH(pUKaUH OGBLEKTOB HEKOTOPOI
npeaMetHoli obnactu. Ilpenmernas obnacTh — KOMHATHBIE PACTEHHSA — HCIIONB3YCTCH JUIA
TecTHpoBanuA. Tak ke BpiOpaTh Ilapy NpeaMeTHRIX ofsacTeli Ha CBOE YCMOTpeHHE M
MOATOTOBUTE (halib! I TECTHPOBAHHS IIPOTPaMMEI IS HHX.

11.  PaspaboTka 3KcnepTHoif cHcTeMBl N0 noxbopy HoAXoAfilero TpehoBanusIm
KnueHTa Tenedona,

12.  PaspaGoTka 3xcnieprHod cHcTeMbl 10 nozdopy NoAXOAfLero TpeGoRaHusIM
KJIMeHTa TapH(a COTOBOro oneparopa.

13, Paspaborka MH(pOpMALMOHHON CHCTEMBI TypHCTHYeCKON (UpMEL. B nporpamme
RoMkHA GBITH BO3MOMCHOCTh (QOPMHPOBAHHS Ga3bl TYPOB H N0ABOPA TYPOB 11O KPUTEPHAIM.

14, PaspaboTka 3kcrepTHOI CHCTEMBI IO PEMOHTY/HACTPOHKE YCTPOHCTB HEKOTOpOH
npeaMetHoi obnacty. (Hanpumep, ycrpaneHue HeKoTOpBIX Henoyanok OC)

15.  PazpaGortka nporpamMmb! moucka ¢aiinos Ha Jucke. B mporpaMme npenycMoTperh
BO3MOXHOCTh HHTEpaKTHBHOIO 3aNaHus YCIIOBHH ToHcKa. Peanu3oBaThb ¢ IpHMeHeHHEM
rpajuyeckoro HHTEpdeiica.

16.  PazpaGorka  cnpaBouHO-HH(OPMALHMOHHOH  CHCTEMBI  JKENIE3HOIOPOIKHAIX
nepesozok. CHcTema Jo/DkHA M03BoNATE paboratek ¢ 0azoit pelicor u HoaAGHparh pelch
(¢ yueToM CTBIKOBOK pEHCOB B TEYEHHE OAHMX CYTOK) 10 MHHHMAILHOH CTOHMOCTH OHIIETOB,
MHHHUMAJIBHOMY BPEMEHHU B IIYTH.

17.  Paspaborka nporpaMmbl pacyera BbLIAYH HAJIMYHLIX B GaHKOMATax.

18.  Peanuzanus urpsl «BoIKy 1 KOPOBEIY.

19.  Paspaborka nporpamMmbl packpacku KapTel. B mporpamme yuecTh TpeGoBaHUA,
4TQ JBE COCEJIHME CTPAHbI HEe MOT'YT OBITh 3aKpalleHbl OJIHHAKOBO.




20.  Paspabotka mMoayns noucka no 6uGnuoTewHol Gaze manHpIX. B paBore nonxio
OBITL peanH30BaHO XpaHEHME AHAIM3MpYEMOH HH(pOpPMAalUH, MOHCK NyOIHKALMK J0oMKeH
OCYIIECTRBIATLCA 110 HA3BaHUAM, @BTOPY, H3JATEIbCTRY, KIIOYEBEIM CJIOBAM.

21.  Paszpaborka nporpaMMsl, peanu3yIoOLIelt BBINOIHEHHE NOAMHOMECTBA KOMaH/[
a3bika SQL. B mporpamme peanuzoBaTh 6a3y NaHHBIX, 3alI0JIHUTE €€, MPUMEHHUTD 3allpoChl Ha
co31anHol BJI.

22,  PaspaboTka CHCTEMEl CHMBOJILHOTO AHp(epeHuUpoBaHuA, WHTEIPHPOBAHUS H
YIpoLIeHHA HEKOTOPBIX TUIIOB BEIPAXXEHHH.

23.  Cucrema moHcka MapuipyTa o cetH JuHRH merpo. Mugpopmanus joinkHa 6biTsh
NpeACTaBICHa HATJISLIHO B IpadhHuecKoM BH/lE.

24,  Pazpabortka nporpaMmer 06paboTKH pe3yNbTaTOB COLHOIOTHYECKHX OMPOCOB.

[Iporpamma moJpkHa WMETH (pyHKUHOHAn A cGopa cBeleHHit, aHanmnza U obobuiens
pPe3yNLTATOB COLMONIOTHYECKHX OITPOCOB.

25.  Paspaborka mporpamMmbel o6paboTkH MaTeMaTH4YeCKHX BbIpakeHHt. ITporpamma
IOMKHA YMETh [IPENCTARISLTE MATEMaTHYECKHE BRIpaKEHUA B BHAe oOpaTHO# MONbCKOH 3anucu
M BRIYHCJIATH BRIPAYKEHHUA 10 WX 00paTHOI ITOJBCKON 3anHCH,

26,  Pazpaborka cnpaBouHo-HH(OPMALHOHHON cHCTeMbl aBHanepeBo3ok. Cucrema
JIoJKHA NO3BoNIATE paboTtark ¢ 6a3oit peficor u monduparh pefics! (C yI€TOM CTBIKOBOK peifcon B
TEUEHHE ONIHHUX CYTOK) II0 MUHUMANIBhHOH CTOMMOCTH OHNIETOB, MUHMMAIBHOMY BPEMEHH B IIYTH.

CamocrofiTebnag paboTa cryfaenTa (KOHTPONE OCBOEHHSA BCEX PANEIOB KypCa)

CnenyeT OTMETHTE, YTO B CBA3H C CYLIECTBEHHON MPaKTHYECKOH HanpaBIeHHOCTBIO Kypea,
CYUIECTBEHHEI/l BEC HMEIOT pe3yJbTarhl, IIONYUYEHHBIE CTYJAGHTAMU B paMKaxX MpPaKTUUECKOW
CaMOCTOATENLHOM paboTEl,

Ha camocTosreneHyo paboTy BbiHOCHTCE NpopaboTka KaXKJoro JIEKIHOHHOTO 3aHATHS 10
COOTBETCTBYIOIHM TeMaM H pazaenaM aucuHiuiusbel.  JlopaGotka jaGopaTopHeIX  pabor,
otopMneHHe 0TIETOB 110 NaboparopHbiM paboTaM W ITOATOTOBKA K 3auiuTe 1aGopaTopisix pador.

Jins KOHTpOJISA YCBOGHMS MAarepHaia, W3yYeHHOTO B paMKaxX CaMOCTOATENbHOH paboThl
CTYNEHT JOJDKEH 3HATH OTBETHI Ha KOHTPONBHBIE BONPOCHI K KaXIOMY pazleny IHCLMILTHHBL
IprBeaenHble KOHTPONIBHEIE BOIIPOCH MOXHO NPUMEHSTH NP 3amuTe J1ab0paTopHBIX paboT,
KypcoBo# pa0oTh! B paMKax H3Y4EHHBIX PA3ACIOR,

KoutponsHkIe BONpock:

Paznen 1. Beenenue B (hyHKIHMOHATBHOE NPOrpaMMHPOBAHHE

1. Kakue s13b1kH (yRKIHOHANIEHOIO NPOrpaMMHpPOBaHHS 3HaeTe?

2. [IlepeuncnuTe OCHOBHBIE 3amaud, JUld KOTOpbIX Haubonee YmoOHO NIPHMEHHTE
tbyHKIMOHANIBHOE IPOrPAMMHPOBAHHE B KA4ECTBE CPEACTRA PCUICHHS.

3. B yem 3aKkmouaeTCs NPHHIMIT MUCTOTRI ) YHKUMOHATEHON TporpaMmbt?

4. Kak noHHIMaere BhIpaskeHHe «(PYHKLUMY - 3HAUYSHHA»?

Paznien 2. JIamOaa-ucuucienue Yépya.

1. dopmaneHas HoTanHa iamOa-Tepma.

2. Gopma Bakyca-Haypa.

3. Cepoboguble H CBS3HBIE nepeMeHHble. B uem ocobeHHoCcTH paBoTel ¢ TaKUMH
nepeMeHHBbIMH?

4. OnpenenuTs MOHATHE paBEHCTRA JIIMOAA-TEPMOB.

5. PeyKIMOHHBIE CTpaTerny.




6. Kak MOXHO mpelcTaBHTE HaTypanbHsle ducia B Gopme JaMOHa-TepMOB H BLIIONHHTS
NMEMEHTAPHBIE MATEMATHYECKHUE ONEpallHu?

7. IlpuMenenHe HMEHOBAHHEIX BbIpaxkeHHuit. [IpuBeuTe IpUMeEpEI.

8. OcobeHHOCTH THIM3HPOBAHHOTO JIMO 1a-HCHCISHUA,

Pazgen 3. [1puHLMIBI (YHKIMOHANBHOTO [IPOrpaMMHPOBAHHA.

1. B yeM oTnu4ue KoMaHZ HHTeplIpeTaTopa OT BRIpaxeHmit s3bika Haskell?

2. OcHoBHEIe THITS! A3BIKa Haskell.

3. OynxuHy U1 paGoThI ¢ KOPTEKAMH.

4. Oynkuuy s paboThl CO CIMHCKaMH.

5. HonycTHMBIE HMEHA NEPEMEHHBIX H (yHKLHH.

6. KomaHzp! HHTepIipeTaTopa [t paboTh ¢ (aimaMy nporpamm.

7. Ycnosuble Bhlpasikenus B s3bike Haskell.

8. Onpenenenue pyHxuuii B a3nike Haskell.

Paznen 4. S3bIkM QYHKIIIOHATLHOTO IPOrPAMMHPOBAHHAL.

1. IlpaBuna BeIpaBHHBAHHA.

2. ColocraBieHne ¢ 0bpasioM.

3. Oneparns seibopa.

4. Kycounoe 3ananue ¢pyHKOIHHA.

5. Onpenenente NOKAIBHAIX NTEPEMEHHBIX.

6. OXpaHAroLIHe YCIOBHA.

7. Ionumopdusm.

8. OnpenencnHe ONL3OBATENECKHX THIIOB JIAHHBIX.

Paznen 5. Mlurepnpetans sA361k0B (byHKIHOHALHOrO TPOIPaMMHPOBAHHS,

1. Monagg!. Onpesienenne, Ha3HAYCHHE H TPUMEPBI IPUMEHEHUS .

2. YTo Taxoe (PyHKIHSA BHICIIErO TOPSLKA H MOPAIOK paGoThI ¢ TAKHMHU (hyHKLIUSMH.

3. Peanu3anysa MEOTONIOTOUHOCTH B (PYHKIMOHATIBHOMH HporpamMMe.

4. Jlatb onpeneneHue TCHUBOIO HHTEPIIPETATOPA.

5. JlaTe onpeneneHne SHEPrHIHOTO HRTEPIPETATOPA

Paznen 6. Ilpumenienus GpyHKUHOHAILHOTO IPOrpaMMHPOBaHNS. [lepCrek iR pasBHTHS

1. Pacckaxxute O BHEAPeHHH OCOOEHHOCTEH (PYHKLHOHAIBHOIO NpOrpaMMHMpPOBAHUS B
00BEKTHO-OPUECHTHPORAHHOE I1POrpaMMHPOBaHHE.,

2. [Tepeuncnute cepbl NpHEMEHEHHS A3BIKOB (DYHKIHOHAILHOIO IIPOrpaMMHUPOBaH KA.

3. Ilpumenenue Aj1g pelIeHns 33/1a4 JOKa3aTe/bCTBA TCOPEM.,

4. OcobennoctH o0paboTKH peKypPCHBHLIX KOJOB HHTEPNPETATOPamMH (DYHKIHOHAILIIOrD
A3bIKa,

Jx3amen (KOHTPONE OCBOSHHS BCEX PA3IesIoB Kypea
IIpeanonaraer oTBET CTyZeHTa Ha [Ba TEOPETHUYECKHX BOIpoca. TeOpeTHYeCKHe BONPOCK!
CTPYNITHPOBAHEI B KOMILIEKT OMAETOB, KOTOPEI (OPMHPYETCS Ha OCHOBE BKJTIOUEHHS BOIIPOCOB U3
Pa3NUYHEIX Pa3AeNnoB AHCIUILIHHEL.
OTBeTbl HAa TEOPETHYECKHE BOLPOCH! MOMKHBI ObITh MOAKPENIEHBI NPaKTHYECKHMH
[PUMEPaMH, HalTHCAaHHBIMH Ha OJHOM M3 ()YHKIIHOHA/ILHBIX A3BIKOE.
Ba30Bblii CTHCOK TEOPETUMECKUX BOIIPOCOB:
1. [lonsartue o (pyHKUHOHANEHOM NporpaMMHupoBaiui. OcnosHble npHHIMNL OIT,
2. CpaBrenne DI ¢ HMIEPaTHBHEIM IIPOrpaMMUPOBAHHEM.




NN -
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[Tpumenenue QyHKIMOHANLHOIO NPOrPaAMMHPOBAHHS )15 pELIEHHS 3a/a4.

OIT 1 CUCTEMBI HCKYCCTBEHHOTO HHTEILIEKTA,

Knaccudukauus nsmbna-repmon. ®opma bakyca-Haypa.,

CBOOOIHBIE H CBI3HBIE NICPEMEHHEIE,

Koupepcus 1 paBeHcTBO JIAMO1a-BRIpaXEHHH,

Penyknus nambla-pelpaskeHuH 1 peyKITHOHHbIE CTPaTerHH.

KombuuaToper. KombunaTop Heno BUMKHOM TOUKH.

[IpencraBnenye naHHBIX B 1IMOJa-HCUHCIEHHH: OYJIEBCKHE 3HAUEHMS, YCIIOBHS, Taphl U

KOPTEKH.

1.

HpBlICTaBHeHHC JAHHBIX B NAMOaa-HCUHCIICHUH HaTypajJLHbIE YHC]la H ONEpanuny Han

HHUMH.

12,
13,
14.
15.
16.
17.
18.
19.
20,
21.
22,
23.
24,
25,
26.
27.

HmenoBanuwle Beipaxkenus let u where.

Tunusuposanroe nambaa-ucynuciaenne. Tunuzauus mo Yepuy u Kappu.
Hopmanshas ¢opma nambaa-soipaxkennii. CHIBHAsS HOpMaTH3allks.
Pexypcuu B 1m0 1a-HCUHCICHHH.

(DYHKUMH BBICUINX NOPSIKOB.

PekypcuBHbie (YHKIHH.

CraTuuecKoe ¥ JHHAMHYECKOE CBA3BIBAHHE,

OTnoKeHHbIE BBIYHCIIEHHA.

Kappunr.

bazosrle Tuns! a3bixa Haskell.

Cnucky B szeixe Haskel].

Koprexu B s3nike Haskell.

OxpaHHbIE BEIPAXKEHHUA,

Conocrapnenue ¢ o6pasuom. [Ipumep.

Onpenenenue pexypcHBHEIX (yHKkuui. ITpumepsr.

Oneparopsr  a3eika Haskell. Ilpedukcuas M wudukcHas notaumu. [IpHopHTEThI.

ACCOHH&TI/IBHOCTL.

28.
29.
30.
31
32
33.
34.
35.
36.
37,
38.
39.
40.

Kappuur B g3b1ce Haskell.

@OyHKUHK BEICIIEro nopska; OYHKIUHH Ha CHHCKAX.
QyHKUMH BEICIIEro nopsaka: Jlambnoa GpyHKmHH.
DynkuuM BEICIIETO nopsiaka: KoMmosHuusa GyHKIHI.
beckoreunble cniucky. [Ipruuun noctpoenus. [Ipumepsl
O6BeKTHO-OPHEHTHPOBAHHBIE BO3MOXKHOCTH A3kIka Haskell.
BerpoenHEIe KIacchl.

Onpenenenye HOBBIX THITOB JaHHbIX B 13b1ke Haskeli.
MoHnayer.

Bsox u BeiBox MH(popMannH B A3bike Haskell. ®aitner.
SECD-maumHa.

JleHuBbift U SHEPrHUHBIA HHTEPNPETATOP.

Merog penykuuu rpados,
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7. YYEBHO-METOAHMYECKOE H HH®OPMAIIMOHHOE OBECIIEYMEHHE
JAUCHMITJINHBI

a) OCHOBHAS JIHTEpaTypa:

1. JKeMuyXMHEI  NPOGKTHPOBAHHMA  ANrOPHTMOB:  (PYHKIMOHANLHBIH  MOAXOX
[2nexTponnriit pecype] / Puwapa Bépn ; Ilep. ¢ aurn. B.H. Bparunersckoro u A.M.
[Meneunusma, - M.: JIMK Ilpece, 2013, —
http://www.studentlibrary.rw/book/ISBN9785940748670.html.

2. CeMb A3BIKOB 3a ceMb Heaeab. IIpakTHueckoe pYKOBOJCTBO MO H3YHCHHIO A3BIKOB
nporpaMMupOBaHus [DnexTpouHslii pecype] / Tedir Bpioc - M. : MK Ilpecc, 2014. —
http://www.studentiibrary.ru/book/ISBN9785940745396.html

3. BeeneHue B TeopHIO A3BIKOB MpOrpaMMHpOBaHHs [DneKkTpoHHEIH pecype] / JloBek
Kuns, Jlesn XKan-XKax - M. : IMK IlIpecc, 2013.-
http://www.studentlibrary.ru/book/ISBN9785940749134 .html

6} AOMOMHHTC/ILHASA JIHTEpaTYpa:

1. DyHKuHMOHANBHOE nporpaMmupoBaHue Ha s3slke Haskell [Dnextponurniii pecypel] /
Hymkul P.B. - M. : IMK IlIpecc, 2008. -
http://www studentiibrary.ru/book/ISBN5940743358.html

2. OyukIHoHaNBHOE nIporpamMupoBanne Ha F# [Dnexrponusli pecype] / CoutliHkon
A.B.-M. : IMK Ilpecc, 2011. -
http://www.studentlibrary.ru/book/ISBN9785940746898 html

3. 14 3anumatensusx 3cce o g3blke Haskell w QynkumuonanshoM nporpaMMupoBaiing
[OnexTpounsiit pecype] / Aymkuu P.B. - M. : IMK Ipecc, 2011. —
http://www.studentlibrary.ruw/book/ISBN9785940746911 .html

r) Ilporpammiioe oGecneyctiie M HHTCPHET-PCCYPChI:

1. Haskell - a purely functional language [Onexrtponubit  pecype].
http://www haskell org/haskeilwiki/Haskell.
2. The  Concurrent  Clean  Language  Report  [OuekTpoHHBIH  pecypc].

http://www.cs.ru.nl/~clean/contents/contents.html.

8. MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCTIUITJTHbBI

YueOubli cepBep BO BHYTPEHHEH CCTH YHMBEPCHTETd, Ha KOTOPOM (QYHKUHOHHPYET CalT
IHCLMIUTHEBL.  KpoMe Toro, Ha cepBepe CTYHEHTBI DPa3MEIAOT PE3YJIBTATHI BLITOIHEHHUIO
naBopaTOpHEIX H KYPCOBBIX pabor.

Kommnexr mMynstuMenuitHLIX npeseHTaiuii no 5-My paszfeny kypca. B cnyuae orcyrcrmus
BO3MOXXHOCTH TIPOBEAEHHS 3aHATHII B yie oOOpynoBaHHOH MYJNBTHMERHHUEIM [POEKTOPOM
ayUTOPHH HCIIONE3YIOTCS ITepeHOCHOH 3KpaH H IIPOEKTop, HMeromuecs Ha Kadenpe OulIM.

Cpena paspabotku Microsoft Visual Studio, Haskell.
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PaGouas mporpaMMa QUCLHMIITHHB! COCTABNEHA B COOTBETCTBHH ¢ TpebGoBanuamu OI'OC BO
no HanpasieHuio 02.03.02 OyupamenTanbHas uHbopMaTHKa H HHPOPMAUHOHHEIE TEXHONOTHH

Pa6ouyro nporpammy cocraBun ¢r. npenonasarens kad. ©ullM [Masnosa O.H.
(®HO, noammcs)

Penenzenr .
(npenctaputens pafoTogares) & WM/‘W ﬂ° 7 M

(Mecm paboTsl, gomkrocTs, ©HO, noznues)

IMporpamma paccMoTpeHa u o0bpeHa Ha 3aceqanud Kadeapsr GullM
Tlpotokon Ne 77 ot OF7. 0% /5 rona /
3apeayromui Kaeapoi Apakensan C.M.

(®HO, a6annce)

Paboyas mporpaMma paccMOTpeHa W oAoGpeHa Ha 3acelaHMH yyeGHO-MeTOAHYeCKOH KOMHCCHH

Hanpasnenns 02.03.02 OyspamenTaabHas HHGopMaTHKa ¥ MHOODMAHOHHDIE TEXHONOTHE

Ipotoxon Ne _ /7 ot £76% /5 roma T

IIpeaceaarens KOMHCCHH — Apaxensn C.M.
{©UO, noanucs)

JIUCT NMEPEYTBEPKIAEHUSA
PABOYEJ IIPOTPAMMBI JHCIMUILIMHEI

Pabo4as nporpamMa onobpena Ha y4eOHBIH rog
[Tpotokon 3acenanus kadeapsr Ne oT roza
3apenyrowuii kadenpoi

PaGoyas nporpamMMa onobpeHa Ha yUE€OHBIH rox
IMpoTokon 3acexanus kageapsr Ne OT roga
3apenyrouui kadeapoii

Pabouas nporpamma oxobpeHa Ha yueOHEBIH rog
Ilporokon 3acenanus xadeaps No oT roja
3aBeqyroumit Kageapoi
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