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AHHOTANMA

Kypc mocBsimeH 3HaKOMCTBY ¢ (PyHKIMOHQJIBHOW MapaaurMOi MPOTrpaMMHPOBaHHS B OOIIEM U C S3BIKAMH
nporpammupoanus F#, Haskell, LISP.

CTyaeHTHI osTy4yar HaBbIK HanmucaHus 3P (eKTHBHBIX (yHKIMOHAIBHBIX IIPOTPAMM.

3necy HaxomAT MPHIOKECHHWE HJCH, OCBEllacMble B Kypce MaTeMaTHYECKOW JIOTHKH, YTO CHOCOOCTBYET
YKPEIUICHUIO U3y4aeMOro NapajijieabHO TEOPETUUECKOTO MaTepuaa.

1. leau u 3apauu

eap AUCUMNIMHBI

- M3y4YeHHE CTYIACHTaMM MapaJurMbl (yHKIHMOHAIBHOTO MPOrPAaMMHUPOBAHNUS, 3HAKOMCTBO C SI3BIKAMH
¢yHkunonansHoro mnporpammupoBanusi F#, Haskell, LISP, mnonyueHne HaBBIKOB HamucaHUs
3hGEKTUBHBIX (DYHKIIMOHAIBHBIX MPOTPaAMM.

3agaum AUCHMIIHHBI
B pesynbrare npoxokaeHus: yueOHOro Kypca CTyAEeHTbI JOIKHBI:

- OBITh B COCTOSIHUM HCIIOJb30BaTh (DYHKIIMOHAIBHBIM TOAXOX M (YHKIHMOHAIBHBIC S3BIKH JUIS
peIIeHNs MPAKTUIECKUX 3aJ1a4 B TeX 00JIaCTSX, TIIE ITO MPEICTABISIETCS YIOOHBIM U MTPAKTUYHBIM

- CaMOCTOSITENIFHO BBIICNATh TaKUe 33Ja4d M OLCHUBATH NPEHMYIIECTBAa HCIOJIb30BaHUS
(YHKIIMOHATIBHOTO TMOAXOMa, IPOSKTHPOBATh IPOTPAMMHBIC CHCTEMBI M TIPOSKTHI Ha OCHOBE
MYJIBTHIIAPAIUTMATIBHOTO MOIX0/a

- TOHMMAaTh B3aUMOCBS3b JIIMOJA-UCUMCIICHUS KaK TEOPETHYECKOW MOJENIN BBIYMCICHHH C
MPAaKTHYECKUMH acTieKTaMy (YHKIIMOHAIBHOTO IPOrPaMMHUPOBAHUS

- WCIIONB30BaTh Oosiee YUCTHIM (CBOOOMHBIA OT MOOOYHBIX 3(D(HEKTOB) CTHIIL MPOTPAMMHPOBAHUS C
BBICOKMM YPOBHEM aOCTpaKIWu, HAay4UThCS I(P(PEKTUBHO HCIONIB30BaTh HOBBIC (DYHKIMOHAIBHBIC
BO3MO)XHOCTH COBPEMEHHBIX UMITEpaTUBHBIX 3bIKOB (LINQ, s1siMOa-BeIpakeHus 1 T.11.).

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON
3a7a4n

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, HEHCTBHST TT0 PEIIEHHIO 3a1a4H

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(yHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-2.1 Cnocoben IIPUMEHSTh COBpPEMEHHbIE
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MPOrpaMMHBIE CPEJICTBA MIPH PEILICHUH 3aa4  |MaTeMaTHYeCKHe METOlbl W TPHUKIQJHOE MPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre Uil PEHIeHWs  Hay4yHbIX  337a4 B
TpeboBanua HHPOPMALMOHHOHN Oe30macHOCTH  (podeccHOHaNBLHON 00NIacTH




OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIAT
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myOnMKanum, MpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE NpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HayYHO-TEXHUUYECKOM TOKyMEHTAaluH, B TOM
YHUCcle C HCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdeckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBAaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUYCHHBIC
PE3ybTaThl

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHUS HAyYHOW PadOTHI,
MeTroasl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBomuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
MyONMKAIMY HAyYHBIX CTAaTeH U y4acTusl B KOH(pepeHIuIx

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- o0mmMe NpuHIUIB! (GYHKIIMOHAIBHOTO MOAX0Aa K IIPOrpaMMHUPOBAHUIO, IPEUMYIIECTBA U HEIOCTATKH
(YHKIMOHAIIBHOTO MOIXO0/A JUIsl peayI3allii MPOTPaMMHBIX CHCTEM;

- AJITOPUTMUYICCKUEC MOICIINU;

- ICYMCJICHUSI 1 KOMOMHATOPHOH JIOTUKH, JIe)Kalie B OCHOBE ()YHKLIMOHAILHOTO MPOrPaMMHUPOBAHHS;
- HHCTPYMEHTAJIbHBIE CPEACTBA U OCHOBHBIE SI3BIKU (DYHKIIMOHAIBHOTO IPOrPaMMUPOBAHNS;
- HCIOJNBb30BaHUE (PYHKUMOHAIHHOTO CTWIIA MPOrPaMMHPOBAHUS M 3JIEMEHTOB (DYHKIHOHAIBLHOTO

MPOrpaMMHPOBAaHUST B TPAJUIMOHHBIX HUMIeEparuBHbIX s3blkax (C++, C# 3.0),

tpancopmanuu XSLT u ap.;

B A3bIKax

- TMOAXOABl M CPEICTBa K IOCTPOCHHIO TPAHCISATOPOB C (DYHKIMOHAIBHBIX S3bIKOB, Ha OCHOBE
HWHTEPIPETANH U KOMIWISIUH B KO a0CTPaKTHON MAallNHBI;

- TIOXOABI K OMHMCAHHUIO CEMAaHTUKN (DYHKIIMOHAJIBHBIX SI3BIKOB HA OCHOBE JICHOTALIMOHHON CEMAaHTHKH
1 ONIEPALMOHHON CEMaHTHKH a0CTPAKTHON MAIIUHBI.

YMETB:

- UCTIONIB30BaTh (DYHKIIMH BBICIINX HOPSIIKOB, (PyHKINU-KaK-1aHHbIC U 3aMbIKaHNUS;
- HCIONIB30BaTh SI3bIKM (DYHKIMOHAJIBHOTO MPOrpaMMHPOBAHUS [UIA pEAM3alud  H3BECTHBIX

ITOPUTMOB HH()OPMATHKU;

- BBIACJIATH XapAKTCPHLBIC 3a1a4U1 JJIs1 TPUMCHCHUA (bYHKI_II/IOHaJ'IBHOFO noaxona u npeajaratb CII0COOBI

UX peLleHMs;

- UCIIOJIB30BATh IMOAXOABI U A3BIKH JIOTUYCCKOTO IMPOrpaMMHUPOBAHUS ITPU NOCTPOCHUU MPOTrpaMMHBIX
CHUCTEM, B TOM HYUCJIC COBMECCTHO C TPAAULITUOHHBIMU CUCTEMaMU IPOrpaMMHUPOBaHMSI.

BJIAJIETD:




- KaK MUHHMYM OJIHUM M3 CYIIECTBYIOIIUX Hauboliee pacrpoCTpaHEHHBIX S3BIKOB (DYHKITMOHAIBHOTO
nporpammupoBanus: F#, Haskell, LISP/Scheme, OCaml, Erlang.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
[Mapagurmer POrpaMMHPOBAHHS.
[Tpumeps! (YHKIIMOHAIBHOTO MOAXOMA K
1 nporpaMmupoBaHuo.  Mcnone3oBaHue 4 5
(bYHKIIMOHATIBHOTO nozaxoaa B
COBPEMEHHOW POTrPaMMHON HHKCHEPHH.
) ANNIMKaTUBHAS MOJENb BBIYMCIICHUI. 4 5
Hcuncnenne n KoMOMHATOpHAS JTOTHKA.
3 Hcuucnenue Kak SI3BIK ’ 5
POrpaMMHPOBAHHS.
4 Tunuzanus B sA3bIKaX (YHKIIMOHAIBHOTO 4 5
POrPaMMHPOBAHHUS.
5 Pexypcuss M peKypCHUBHBIE CTPYKTYpBI ’ 5
JaHHBIX.
6 S3bIKN (GYHKIIMOHAIBHOTO 4 5
POrPaMMHUPOBAHHUS.
7 AHanu3 eCTeCTBEHHBIX M UCKYCCTBEHHBIX ’ 5
SI3BIKOB.
Onepanuu HaJ (GyHKIMOHATIBHMH
3 porpaMMaMu. Jloka3aresbCTBO 4 5
pOrpamMm. CemaHTHKa SI3BIKOB
(YHKIIMOHAJIBHOTO IPOrPaMMUPOBAHUS.
CoBpeMeHHbIE HANpaBJICHUS Pa3BUTHUS
9 (YHKIIMOHAJIBHOTO MPOTPAMMHUPOBAHHUSL. 5 10
@OyHKIMOHATIBHOE MPOTPAMMHUPOBAHHUE B
MPOMBIIIIEHHOM MacliTaoe.
OobbexTHOE u
10 |0OBEKTHO-OPHEHTUPOBAHHOE 2 10
IpOrpaMMHPOBAHHE.
Hroro wacos 30 60
[ToaroTroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 6 (Becennuit)

1. ITapagurmsl nporpammupoBanus. [Ipumeps! GyHKIMOHAIBHOTO MOAXOAA K MPOrpaMMUPOBAHUIO.
Hcnonb3oBanue QpyHKIMOHAIBHOTO MOAX0AA B COBPEMEHHOM IPOrpaMMHON HHKEHEPHH.




[lonsiTue o0 nporpaMMHUpPOBAHUU U AITOPUTMUYECKON Mozenu. VicTopus A3bIK0OB IPOrpaMMUPOBAHHUS.
TpaauUMOHHBIA MOAXOA K MPOrPaMMHUPOBAHHMIO MAallMH C apxutektypod ¢on Heiimana. S3bikn
HU3KOTO U BBICOKOTO ypoBHA. DyHKIMOHalbHAs, OOBEKTHO-OPHEHTHPOBAaHHAs alOCTpaluu H
abcTpakiusi JaHHBIX TNPH JEeKOMNO3MUMU 3afgad. OCHOBHBIE NapaJWrMbl HPOTrPAMMHUPOBAHUS:
UMIEpaTUBHasA, JEKJIapaTuBHas, amlIMKaTuBHas M Ap. Ilpumep pemieHus 3agad Ha  sI3bIKe
(YHKIMOHAIBHOTO MporpaMMmupoBaHusi (pakTopuai, cymMMa HarTypalbHbIX 4ucen oT 1 go N,
npeobpa3oBaHne  M300paKeHH, TOCTPOCHUE  TpaHuuecKoro  HM300paKEHHS  MHOXECTBA
MannensOpota, TOCTpoeHHE  TpexmepHoro rpaduka  ¢QyHkuum). [pyrue  mapagurmel
nporpaMmupoBaHusa. MynsTunapaaurMansisie s3eikn (Oz, Mercury). IlpuMepsl mporpamMMHBIX
cucTteM, pa3paboTaHHbIX Ha (QyHKUMOHaNbHBIX si3blkax (Emacs, HeVeA, ...). ®yHkuuoHanbHOE
MpPOrpaMMHUpPOBaHWE B COBPEMEHHBIX TIPOMBINUICHHBIX s3bikax (C# 3.0, F#). Ilpumep
nporpaMmupoBaHusi B (yHKumoHasbHOM cTuie. (OcobeHHOCTH (YHKUMOHAIBHOTO — CTHIIS
MPOrpaMMUPOBaHUs (OTCYTCTBHE MOOOYHBIX dPPEKTOB, PYHKIIUH KaK JaHHBIE, immutability u ap.).

2. AnmuinkaTuBHAS MOJIeNb BBIYUCIICHHH. Mcunciene 1 KoMOUHATOpHAs JIOTHKA.

OcHoBHbIe uaen 1 Hotauus [1-ucuucnenus. Kappuposanue. [lapagokc Paccena. [J-ucuucienue kak
¢dopmanbHas cuctema. Cunrakcuc. CBoOOHBIE U CBSI3aHHBIE TIepeMeHHbIe. [IpaBuia noacTaHOBKY U
[J-kOHBepCcHsA. OKCTCHCHMOHAJbHOCTh. Pemykius u crparermu peaykuuu. JKaaHele W JICHUBBIE
BbuncieHus. Memomzanus. Teopema Yepua-Poccepa. KomOuHaropHast noruka ¥ KOMOWHATOPHI.
Uucroe [l-ucuncieHne M MpHUKIagHble Teopud. [lomonHeHne cemaHTHueckoro Oasuca s
peann3anuu pa3IndHbIX HHQOPMAIIMOHHBIX 00BEKTOB.

3. Ucuncnenue Kak A3bIK IPOrpaMMHUPOBAHUSL.

OT QopmanbHOR CHCTEMBI K sI3bIKY TporpammupoBanus. SA3eik FP [k .bakypca. OcHOBBI cuHTakcuca
(YHKIIMOHANILHOTO s3bIka ceMeiicTBa ML: 3ammch []-BhIpak€HHWH, TMapbl W N-KU, JOTHYECKHE
3HA4YEeHMs, HaTypajbHble uncna. [IpeacraBieHne naHHBIX B [|-McuncieHUH. Teopema O MOJIHOTE IO
Teropunry. let-BelpaxkeHus. [/-McumMciIeHHMe Kak JEKIapaTHBHBIA  s3bIK. OToOpakeHHS W
¢yHkunonanbsl. KOHTEKCT BBIYMCIECHUH U JIEKCHYECKOE 3aMblkaHue. Vcmonp30Banue 3aMbIKaHUH A5
peanu3alyy MOTOKOB M JICHUBBIX (OTJIOKEHHBIX) BbIYMCICHUH. Bprumcienus ¢ OeCKOHEYHBIMU
CIUCKaMH.

4. Tunuzanus B sI3bIKax QYHKIMOHAIBHOTO POrPaMMHPOBAHUSI.

[Monstne o OecTUNOBBIX S3bIKAX M SA3bIKAX €O ci1aboi W crTporodl tumuzanueir. Crarudeckas u
nuHaMudeckass tunuzanus. [loHsTHe THMa AaHHBIX B HMMIIEPATUBHBIX SI3bIKaX M (HOpManbHBIX
aKCHOMAaTHYeCKUX cHcTeMax. Peanmuzamus AWHAMUYECKOW THUNHM3aLMU B OECTHIIOBBIX S3BIKAX.
TunusupoBannoe [J-ucuncnenue. Tunmsanus no Yepuy u mo Kappu. Ilomumopdusm. Teopema o
coxpaHeHUU THIIOB. let-monumopdusm. Koncrpykropsl tumnos. Hanbonee oOmuii THII U aqroOpuTM
Munnepa. Cuctema TunoB XuHaiau-Muninepa. BeiBox tunos. TunusnpoBaHHass KOMOMHATOpHAs
JIOTHKa.

5. Pexypcus U peKypCHUBHBIE CTPYKTYPBI JaHHBIX.

PexypcuBnble ¢yHkimu. KomOuHaTop HenmoABIKHON Touku. OmpeneneHne peKypCUBHBIX CTPYKTYp
naHHbIX. Onepanusi comocTaBieHusi ¢ oOpa3uoM. CIMCKM M OCHOBHBIE ONEPALM CO CIHCKAMU:
OIIpeJIeJIEHUE JJIMHBI, IPUHAUIEKHOCTh IEMEHTA CIIMCKY, KOHKAaTeHAlluU JByX CIIMCKOB, YIaJE€HUs
3JIEMEHTa U3 CIHCKa, NIEPECTaHOBKH, ONpeAeieHrue mojacnucka. [lpumep: anropuTMbl COPTHPOBKH.
Hepesbst. IIpumep: copTHpoBKa CHUCKa IPU IOMOIIM YNOPSAOYEHHOIO JepeBa. Mcronb3oBaHue
(YHKUMOHATBHONW a0CTpakuvy M (YHKLHMOHAJIOB BBICIIMX MOPSIKOB sl YHUUKAIMKU (YHKLIUN
00pabOTKM JAaHHBIX: WTEPATOPbl M JIPyTHe CIUCKOBbIE KOMOWHATOPBI. XBOCTOBas PEKYpPCHS H
AKKyMYJISITOPBI.

6. S3b1kK PYHKUMOHATIBHOTO MPOrPAMMHUPOBAHHUS.

JlononHUTEIbHBIC BO3MOXKHOCTH ML. MIniepaTBHBIC DIIEMEHTBI: UCKITFOUCHHS, CCHUTKA U MAaCCHBBI,
BBON-BbIBON. [lmanmektet ML (OCaml, SML, F#). SI3plku c JeHHMBO#M cTparerueil BBIYMCICHUH
Miranda u Haskell, umx ocob0eHHocTH ® pguanektel. Momynu U MoHanbl. Kilaccudeckue
¢dbyuknnonanbHble s36iku: LISP n Scheme. ®ynkimonansHoe nporpaMmmupoBanue Ha Python.



7. AHanmn3 eCTEeCTBEHHBIX U HNCKYCCTBCHHBIX S3bIKOB.

Jlexcuueckuii W cuHTakcuueckwii aHanu3. [pammaruku. KoHTecTHO-CBOOOJHBIE TI'paMMAaTHKH.
[ToBepxHOCTHBIE M TDIyOWHHBIE CTPYKTYpHl (pa3, NpUBEICHHE HUX K KaHOHWYECKoW (opme.
[IpencraBnenne npeaIoKeHNs: B KOHTECTHO-CBOOOIHOM TpaMMaTHKe B BUJE JiepeBa pazdopa. Pa3dop
NpeTIOKEHUH B KOHTECTHO-CBOOOTHON rpamMmaTuke. Pa3z0op mpeaokeHnii MeTOIOM PeKyPCUBHOTO
crmycka. lcmonb3oBaHHE pacUIMPEeHHOW CETH IepexXOf0B Ui IpeACTaBlIeHUs Oosee Oorarbix
rpaMMaruk. Pa30op mpeanokeHWid Ha €CTECTBEHHOM si3bIke. [lofXoJ K TPEACTaBICHUIO H
WHTEepIpeTanuy COOOIIEeHNH Ha eCTEeCTBEHHOM s3bike. WHcTpymenTtapuii fslex/fsyacc mmst
MOCTPOCHHUE KOMITUIIITOPOB.

8. Onepanuu Hag QYHKIMOHATBHMH IporpaMMami. JlokasarenbcTBo nporpaMM. CeMaHTHKA SI3BIKOB
(YHKIIMOHAJIBHOTO IPOrPaMMUPOBAHUS.

@OyHKIMOHANBHBIE IPOTPaMMBl KaK MaTeMarndeckue oObekThl. llocTpoeHme pacmmpsemMoro
MeTa-TpaHCcsToOpa  S3bIKa (YHKIMOHATIBHOTO MPOrpaMMHPOBAHUSI. AnropurmMuuecKas
HEepa3pelruMocTs  MpoOneMbl  KOPPEKTHOCTH. TecTupoBaHWe ¥ BepuHUKALUSA, IPEIEIb
Bepudukauuu. [lpumepsl gokazaTenbCTBa KOPPEKTHOCTH HporpaMm (Bo3BeaeHue B crenenb, GCD,
KOHKaTeHauusi cnuckoB). IloHsATHE ceMaHTUKU A3BIKOB IporpammupoBaHus. Ilomxomsl Kk
OTIPEJICICHUIO CEMaHTHKH: OIEpAalMOHHBIN, ACHOTALMOHHBIM, MPOMO3WIHOHHBINA. JleHoTannoHHas
cemanTuka W Teopus BbumcieHuil J[.Ckorra. CemanTrka abctpaktHeix MammH: SECD-mamuna,
KAM. IlpeobpazoBanue GpyHKUHOHATBHBIX Tporpamm B uHCTpyKu KAM. Kon ne bpeiina.

9. CoBpeMEHHbIE  HAalpaBiICHHUS  Pa3BUTUS  (PYHKIMOHAIBHOTO IPOTPaMMHPOBAHUSL.
@OyHKIMOHAIBHOE MIPOTrPaMMHUPOBAHKE B IPOMBIIIIIEHHOM MacmTade.

OcoOeHHOCTH ~ (PYHKIITMOHAIBHOTO TPOTPAMMHUPOBAHUS Il Pa3pabdOTKH  MOJb30BATEILCKUX
uHTEep(EeiCcOB, OPUEHTHUPOBAHHBIX HA COOBITUS CHUCTEM, CHUCTEM PEaJbHOTO BPEMEHH, CHCTEM C
napaienu3MoM. llpumep: ompeneneHue (QYHKIMH TapajuleIbHOTO arperupoBaHUs 3JIEMEHTOB
cnucka Ha F#. BO3MOXHOCTH COBpEMEHHBIX CHUCTEM (YHKIMOHAIBHOTO mporpammupoBanus (F#,
SML, Haskell/Hugs, Mercury). Ilpumep: 3D-pu3yanmzanusi ¢ ucnonb3oBaHuem F# m Managed
DirectX.  ®yHKUMOHANBFHOE  MNPOrPAMMHUPOBAHME B  COBPEMEHHBIX  HMMIIEPAaTUBHBIX U
00BbEKTHO-OpPUEHTHPOBAaHHBIX si3bIkax u cpemax: C# 2.0, C# 3.0 (byHKUMOHANBHBIE THUMBI U
Jenerarsl, J1iMOJa-HOTalusl, aHOHUMHBIE THIBI U BBIBOJ THIIOB, YHH(HKALKSA AOCTYNAa K JTaHHBIM
LINQ u np.). [locrpoenue cucrteM Ha OCHOBe WHTeporepabenbHOCTH (yHKIMOHANBHBIX (F#) m
UMIEPaTUBHBIX 3bIKOB Ha 1uiatgopme Microsoft .NET. dyHKIMOHANBHBIA S3bIK MIPeoOpa3oBaHus
cimabocTpykTypupoBaHHbIX JaHHbIX XSLT. Hcnonp3oBanue (YHKIMOHANBHOTO MOJAXOAA IS
OBICTPOrO0 MPOTOTUIIUPOBAHHMA NPOTPaMMHBIX cucTeM. llogxog K ommagke W TECTUPOBAHHUIO
(YHKIIMOHATIBHBIX IIPOrPaMM.

10. O0bekTHOE U 00BEKTHO-OPUEHTHPOBAHHOE TIPOTPAMMHUPOBAHHE.

OcHOBHBIE KOHIIEMIIUN OOBEKTHOTO MOAXOJAa K MPOrpaMMHpOoBaHHI0. OOBEKTHO-OPHEHTHPOBAHHBIN
aHalu3, MOJAEIMPOBaHWE M TporpamMmupoBaHue. OObeKTHAas Npupoaa (YHKIHOHAJIBHBIX S3BIKOB.
MonenupoBanue OOBEKTHOCTM Ha YHUCTHIX (YHKIHMOHAJIBHBIX s3bIKax. OOBEKTHbIC pacIIMpPEHUs
¢ynkunonansHbIX s13b1k0B: CLOS, Flavors, Objective Caml, F#, SML. ®opmanuzanusi 00beKTHBIX
Mozene.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KommbroTepHbIi Ki1ace, OCHAICHHBIN IEPCOHAIBHBIMU KOMITBIOTEPAMH C YCTAaHOBICHHBIM
nporpaMMHbIM obecrieuenueM Visual Studio 2013, MynsTUMEINATIPOSKTOP U SKpaH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa



1. C#. OcHOBBI IpOorpaMMUpPOBaHUs [ DNEKTPOHHBIN pecypc], yuebd. nocobue / H. A. Trokaues, B. I.
Xneboctpoes. — CII6., Jlanb, 2018.— URL: https://e.lanbook.com/book/104962 (nara oOparnieHus:
29.01.2021). - INonusrii Texct (Pesxxum gocryna : u3 cetu MOTU / Yaanennslit noctym)

JomnonHurenbsHas auTeparypa

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

* ComnukoB J1.B. Buneo-kypc «DyHKIHOHANBHOE TPOrPaMMUPOBAHNE» HUHTEPHET-YHUBEPCUTETA
nHpopmannoHHbIXx TexHonoruit UHTYUT.PY (http://www.intuit.ru/department/pl/funcprog/)

* OnekTpoHHBIN XypHaI «lIpakTiuka QyHKIMOHAIBHOTO MpOrpaMMHUpoBaHusy: http://fprog.ru
* http://blogs.msdn.com/dsyme

* http://www.codeplex.com/fsharpsamples

» @ynkuuoHanbHOE nporpammupoBanue Ha C#: http://kuklaora.blogspot.com/2007/03/c.html
» LINQ xak mar K (yHKIHOHAIBHOMY IPOTPaMMHPOBAHHIO:
http://www.rsdn.ru/article/mag/200802/LinqAsStapToFp.xml

1. Chris Okasaki, Purely Functional Data Structures (Ph.D. Thesis): http://lib.mexmat.ru/books/12772

2. E. Chailloux, P. Manoury, B.Pagano. Pa3zpa6orka nporpamm c nomompto Objective Caml. O’Reilly.
Pycckwuit nmepeBox: http://shamil. free.fr/comp/ocaml/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B mporecce camMmocTosTeNnbHON pabOTHl M CEMUHAPCKHUX paboT 00yUYaroIIMMHUCS TPEATIoNaraeTcs
HCIOJIB30BaHUE Cpellbl TPOrpaMMHUpOBaHus Ha si3bike F#, Hanpumep, Visual Studio 2013, Xamarin
Studio, Monodevelop u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca MpHUBEJICHO MHHUMAIBLHO HEOOXOIUMOe BpeMst Uil pabOThl CTyJACHTa Haa TeMoil. [l moaHoro
OCBOCHHUSI Kypca HEOOXOAMMO BBITIOJHEHHWE TPAKTHUYECKHX paboT B 00beMe, MPEBOCXOASIIEM
MHUHHAMAJIBHO TPEIYCMOTPEHHBIH, B YaCTHOCTH, BBINOJHEHUE WHIMBUIYaJIbHOTO WM TPYIIIOBOTO
MPAaKTHYECKOTO 331aHUsI [0 CO3[AHUIO IOCTATOYHO CIOKHON MPOrpaMMHON CHCTEMBI, HallpuMep:

1) IlouckoBas cuctema B HHTEPHET

2) Arperarop MHTEPHET-HOBOCTEH C Ki1acCUpUKAIMEH TI0 TeMaM

3) Cucrema ynpasieHus poboToM ¢ momonipio Kinect Ha 0OCHOBE peakTHBHOTO (YHKIIMOHAIBHOTO
POrpPaMMHUPOBAHHS

4) Peanuzaryisi CHCTEMBI IPOrPAMMHUPOBAHUS HA MOJIEIFHOM (DYHKIIMOHAIIEHOM SI3BIKE
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a41

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTAaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeICTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-1.2 CnocoGeH  BbABHrarh THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAENM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[1K-2 Crioco0OeH caMoCTOIATENLHO N B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH

TTAVIITIT 1A AATTATTADATIING 11 IV armnnAaTioarn

[IK-2.1 3HaeT OpUHLMIBI MOCTPOEHUS HAYYHOW pPadOTHI,
MeToasl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA
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[MIK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pE3YIbTAaTC HU3YUCHUSA OUCHHUIIIMHBL (((DYHKL[I/IOHZUIBHBIG SA3BIKK  IMMPOrpaMMHUPOBAHUA» O6y‘laIOHIPII>'IC$I
JOJIKCH:

3HATh:
- o0mmme NpuHIUIB! (GYHKIIMOHAIBHOTO MOAX0Aa K IPOrpaMMHUPOBAHUIO, IPEUMYIIECTBA U HEIOCTATKH
(YHKLIHMOHAIIBHOTO MOIXO0/A JUIsl peayl3allii MPOTPaMMHBIX CHCTEM;
- QITOPUTMHUYECKHE MOJIEIIH;
- ACYMCJICHUSI 1 KOMOMHATOPHOH JIOTUKH, JIe)KAaIie B OCHOBE ()YHKLIMOHAJILHOTO MPOrPaMMHUPOBAHHUS;
- HHCTPYMEHTAJIbHBIE CPEACTBA U OCHOBHBIE SI3BIKU (DYHKIIMOHAIBHOTO MPOrPaMMUPOBAHNS;
- HCIOJBb30BaHUE (PYHKUMOHAIHHOTO CTWIIA MPOrPaMMHPOBAHUS M 3JIEMEHTOB (YHKIHOHAIBLHOTO
MPOrpaMMUPOBAHUSI B TPAJUIMOHHBIX HWMIeEparuBHbIX s3pikax (C++, C# 3.0), B s3bIKax
tpancopmanuu XSLT u ap.;
- IMOAXOABl M CPEICTBA K IOCTPOCHHIO TPAHCISATOPOB C (DYHKIIMOHAIBHBIX S3bIKOB, Ha OCHOBE
MHTEPIIPETAIMN 1 KOMIIHJISIIIAY B KO a0CTPaKTHON MaIlluHbI;
- TIOIXOABI K OMHMCAHHUIO CEMAaHTUKN (DYHKIIMOHAJIBHBIX SI3BIKOB HA OCHOBE JICHOTALIMOHHON CEMaHTHKH
U ONEPAaLMOHHON CEMaHTHKH a0CTPAKTHON MAIIUHBI.

yMeThb:
- UCTIONIB30BaTh (DYHKIMH BBICIINX HOPSIIKOB, (PyHKINHU-KaK-1aHHbIC U 3aMbIKaHNUS;
- HCIONIB30BaTh S3bIKM (DYHKIMOHAJIBHOTO MPOrpaMMHPOBAHUS [UIA pEaM3alud  H3BECTHBIX
ITOPUTMOB HH()OPMATHKU;
- BBIACIISTH XapaKTepHbIE 3a/1au AJIsl NpUMEHEeHNs (PyHKIIMOHAILHOTO MOAX0/Aa U MPEAJiaraTh CriocoObI
UX peLICHUS;
- UCIIOJIB30BATh MOAXOBI U SI3bIKH JIOTUYECKOTO MPOrpaMMUPOBAHUS MPHU MOCTPOSCHUH MPOrPaMMHBIX
CHCTEM, B TOM YHCJIE COBMECTHO C TPAAUIMOHHBIMUA CUCTEMaMH IIPOTPAMMHPOBAHHS.

BJIA/1eTh:
- KaK MUHMMYM OJIHUM M3 CYILIECTBYIOIIMX Hambojee pacHpOCTPaHEHHbIX S3bIKOB (DYHKIIMOHAIBEHOTO
nporpammupoBanus: F#, Haskell, LISP/Scheme, OCaml, Erlang.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

. IloHsiTHE O MPOrPaMMUPOBAHUU U ANTOPUTMHUIECKON MOJIEIIH.

. UcTopus A3BIKOB MPOrpaMMHUPOBAHUS.

. TpanumoHHBIA TOAXO K IPOTPaMMHUPOBAaHUIO MAILIUH ¢ apXUTeKTypoii (on Heiimana.
. SI3pIKM HU3KOTO M BBICOKOTO YPOBHS.

.OyHKIMOHANIbHAS, 00BEKTHO-OPUEHTUPOBaHHAs a0CTpaLuu

1

2

3

4

5

6. AGCcTpakuus JaHHBIX TIPH JEKOMIIO3HULIMH 33/1a4.

7. OCHOBHBIE KOHIENIIMKA 00BEKTHOTO OAX0/1a K IPOTPaMMHUPOBAHUIO.

8. OOBbEKTHO-OPUEHTHUPOBAHHBIN aHAIN3, MOACIUPOBAHUE U TPOrPAMMHUPOBAHUE.
9. O6bexTHas nprpoaa GYHKINOHAIBHBIX S3BIKOB.

1

0. MOILGJ'II/IpOBaHI/Ie 0OBEKTHOCTHU HA YHCTHIX (bYHKI_II/IOHaJ'H)HLIX SA3bIKaX.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOIIPOCOB:

1. OcHoBHbIE AapaAUIMbl IPOIPaMMHUPOBAHUS: UMIIEPATUBHAS, JEK/IapaTUBHAas, allllJIMKaTUBHAs U Jp.
[lonaTne o0 MareMarMyecKMX MOAENSX BBIUMCICHUH (A-UCUUCIIEHME W DPEKypCUBHBIE (YHKLHH,
ManmHbl TeropunTa). [IpuMepsl peanu3aiyu NporpaMM B pa3inyHbIX NapajaurmMax. OyHKIMOHATbHBIH
CTWJIb TPOTPAMMHPOBAHUS HA HUMIIEPAaTUBHBIX SI3bIKAX.

2. HedopmansHoe ompezaeneHne (QyHKIMOHAJIBHOM MapagurMbl NporpaMMupoBaHus. OCHOBHbBIE
OTINYMS OT MMIIEPATUBHBIX S3BIKOB. lIpemmymiecTBa M HeAOCTaTKM (DYHKIMOHAJIBLHOTO TOAXONA B
CpaBHEHHUH ¢ uMIeparuBHbIM. [Ipumepsl. MynbprunapagurmaibHble 3bIKH IPOrPAMMUPOBAHUSL.




3. Ponp (yHKUMOHANBHOTO M AEKJIAPATUBHOTO IMPOrPaMMHPOBAHHS B COBPEMEHHOM HMHAYCTPUU
paspabotku [10. Ilpumepsl $3bIKOB, HPOTPAaMMHBIX HPOJYKTOB M MPOeKTOB. OCHOBHBIC S3BIKU
(YHKIMOHAIBHOTO IPOTPAMMHUPOBAHHUSL.

4. OyHKIHMOHAIBLHOE MPOrpaMMHPOBAaHHE KaK crocod OOphOBI C COBpeMEHHBIMH TpobieMamMu B
obnactu pazpaborku [10. O@ynknuoHanbHas aOcTpakuusi u  jAexkoMio3unus. llapannenbHbie
BBIYHCIICHUS B (DYHKIMOHAIBHOHN MapagurMe.

5. OcHoBHbBIE KOHCTPYKIMU si3bika F#: let, fun, function. O6nactu BUAMMOCTH. YCIOBHBIN oreparop.
Comnocrasienue ¢ 00pa3nom.

6. Pexypcusa. Knaccuduranmsi pexypcun. XBOCTOBasi pekypcus. Briienenne (QyHKIMOHAIBHOM
abcrpakiyu UKIoB. [lukindyeckue KOHCTpYKIuH B F#.

7. PexypcuBHBIE CTPYKTYpbI 1aHHbIX. Crincku. OcHOBHBIE ITprueMbl 00paboTku cnuckos. [Ipocreiimue
oTepalyu: IPUHAAJIECKHOCTD AJIEMEHTA CIHUCKY, [UIMHA CIIMCKA, KOHKAaTEHALHsI CITUCKOB.

8. @OyHKUIMM BBICIIMX MOPSIKOB A paboThl co cnmckamu. map, filter, reduce, fold, find u mp.
IIpumeps! onucaHus.

9. Cuntakcuc mopokjacHUs crucka list comprehension W ero cBejeHue K (YHKIUSM BBICIINX
nopsakoB. [Ipuemsl cBenenns GyHKUMN Hall CIMCKaMU K XBOCTOBOM pekypcuu. [Ipumepst.

10. IlopsiakoBoe mpencraBieHue cnuckoB. IlpeacraBieHuss MaTpull (CIMCOYHBIE, [TOKOOPAUHATHBIE,
BCTPOEHHBIE alreOpanvecKue THIbI, pa3pekeHHble MaTpulbl). Maccussl. [Ipsmoyronbaeie (regular) u
HeNpsIMOyToJIbHBIE (jagged) MHOrOMEpHBIE MACCHBBI.

11. JepeBbs. JIBowuHble aepeBbs W JepeBbsi obmiero Buaa. CepeHue naepeBa oOIIero Buaa K
nBonyHoMy. OnrcaHue JBOMYHBIX JEPEBbEB U JIepeBbeB 0011ero Buaa Ha F#.

12. Tlonsitue o0xoma nepeBa. MH(MUKCHBIN, NpeUKCHBIN, MOCTPHUKCHBIN MOpsAAKK obxona. JlepeBbs
BeIpaxkeHui. IIpumep.

13. JepeBbst moucka. BeraBka u ynaneHue sjeMeHTa M3 JAepeBa MoHcka. Mcmonb3oBaHUE J1€pPEBbEB
[IOMCKa [UId OpraHu3allud CTPYKTYp JaHHBIX C M[OpsiMbIM JoctynoM. COpTUpOBKa CIHCKa C
WCIOJIB30BaHUEM JIEPEBa TIOMCKA.

14. ®yHKIIMOHAIBHBIE CTPYKTYPBI JaHHBIX. Peannzanus ouepenu. Zipper Ui COUCKOB | IS ACPEBLEB.
15. Ipomomxenust (continuations). Mcrnonbp3oBaHue MpOmODKEHUH Ui cBeleHHs o0xoma jaepeBa K
XBOCTOBOM PEKYPCHH.

16. HopmanpHBIl M aNIUIMKaTHBHBIA TMOPSINOK peNyKUUHU. JIEHWBBIE W DHEPIMUYHBIE BBIYHUCIECHUS.
Oddexr pazneneHus. BoruncieHne ¢ KOHTEKCTOM M MeMou3auus. MexaHu3Mbl BbI30Ba M IEpeiadn
napaMepoB.

17. KonrekcT BbunciieHui u 3ambikanus (closures). 3ambikanust kKak 00bekThl. Mutable-nepemeHHbIE.
Yacruunoe npumenenue pynknuid. Crerpanuzanus. [Ipoexknnu @yramMmypbl v CyNepKOMITUISIINS.

18. I'eHepaTopbl U OTIIOKEHHbIE BbluucieHus. [lpumep peannsanuy JEHUBON MOCIIENOBAaTEIbHOCTU C
HCIOJIB30BaHUEM TEHEPATOpa.

19. JlenuBbie Borumcnenuss B F#. Lazy/Force. Peammsanmsi JeHHBOW TOCIEHOBAaTEIBHOCTH.
ITocnenosarensHoctH (sequence) B F#. Sequence comprehension.

20. Jlenusble BeluMCcIeHUS U MeMou3anus. Peanusanusa memonsanuu Ha F#.

21. Bo3MOXKHBIE MOIXObI K pEANN3alnu S3bIKOB ()YHKIHOHAIBHOTO NMporpamMmmupoBanus. CpaBHEHHE.
AOcCTpaKkTHBIE CHHTAaKCHUecKue aepeBbs. IIpumep ommcanus aGCTPaKTHOrO CHHTAKCHYECKOTO JiepeBa
JUIS IPOCTEHIIETO s3bIKa (PYHKIMOHAIBHOTO MPOrPaMMHPOBAHUSI.

22. Duepruunsiii Eval/Apply-unteprperatop. [logxon K MOCTpOEHHIO JICHMBOIO HHTEPIPETATOPA.
Peanmzanus pexypcuu B Eval/Apply-untepnperarope.

23. SECD-mammza Jlanauna. Ilpumep Bbluuciienust BolpakeHuss Ha SECD-mammuse. IlpaBuna
nepexona SECD-mammnbl. Peanu3zanus pekypcu.

24. Penyxuus rpados. IIpencraBienue BolpaxkeHuil B Buae rpadoB. OCHOBHBIC MpaBWiIa PEAYKLUH.
[Ipumepsr.

25. Jlpyrue moaxonsl K peanu3anuu (yHKIMOHAJIbHBIX s3bIKOB. IloToKOBBIE Tpadsl. KomOuHaTtopHsle
peanuzanuu. [Ipumeps.

26. MeranporpammupoBanue. Quotations. [Ipumeps! ucronb3oBanust Quotations.

27. WmnepatuBHOe sAap0 B (YHKIHMOHAJILHOM s3bIKe. Peanm3anus BBOXA-BBIBOZA B YHCTO
¢ynkunonanbHbix s3pikax  (Haskell). Monagsl. Monanndeckue cBoiicTBa. I[Ipumep mnpocremeit
MOHa/Ibl BbIBO/1a Ha F#.

28. Computational Expressions (Workflows) B F#. MoHaja He/leTepMHUHHPOBAHHBIX BBIYUCICHUH U ¢
peanuzanus B BUAe computational expression.

29. Peanu3zanusi MOHaIbl BEIYMCIICHUH C MIPONOKEHUIMHU Ha F# B BuJie MOHaIM4eCKOro BBIPaXKEHUSI.



30. [NapamrenpbHOE W acMHXPOHHOE TNporpaMMupoBanHue B F# ¢ wucmonmbzoBanueM Asynchronous
Workflows.

31. O630p s3bika mporpammupoBanus Haskell. CpaBrenne ¢ SHeprudHbIMH (YHKIHOHAJIBHBIMHU
si3pikamu (F#).

32. Crparerwus BeraucieHuii map-reduce asnst o0paboTku Oonbimx naHHbX. Hadoop.

33. Peammzanus mapcepoB Ha  OCHOBE KOMOMHATOpOB Ha  (DyHKIMOHAQNBHBIX  SA3BIKaxX
MPOrpaMMHPOBAHUSI.

Kputepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSieTCS  CTYAEHTY, IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
NPUHATHIX PELICHUI
- omeHka  «omimuHO  (9)»  BBICTABISIETCS  CTYACHTY,  IOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCLHUILUIMHBL U YMEHHE IPUMEHSITh UX
Ha IMPAaKTHKEe NPU PEIICHUH KOHKPETHBIX 3ajad, CBOOOIHOE M MPaBHJIbHOE 0OOCHOBaHME NMPHHATHIX
peleHui
- ouleHKa  «oTaumyHO  (8)»  BBICTABIsAETCS  CTYIACHTY,  IIOKAa3aBIIEMYy  BCECTOPOHHHE
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE IPUMEHSITh UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI
- OLIEHKa «XopoIo (7)» BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuaj, IpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WIH B PELICHUH 3a]ad HEKOTOPbIE HETOYHOCTH;
- OlIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJyuYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;
- OLIEHKA «XOpomo (5)» BBICTABIISIECTCS CTYACHTY, €CIM OH 3HAeT MaTepHuall, U 10 CYILIECTBY M3Jlaraet
€ro, yMeeT IPUMEHATh I10JIyuY€HHbIE 3HAHMUS Ha IIPAKTHUKE, HO JIOIYCKaeT B OTBETE WM B PELICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIEeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH BIAZIcET OCHOBHBIMHU pa3lelaMyd y4eOHOW NporpaMmbl, HEOOXOIUMBIMHM Ui JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH HOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAaHAAPTHOM CUTYallUH;
- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAETCA CTYAEHTY, IIOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTy4eHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;
- OLECHKAa «HEYJOBJIETBOPUTEIBHO (2)» BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HAeT OOJblIed 4acTH
OCHOBHOTO COAEp)KaHUs y4eOHOH IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OmMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILLIEHUH TUIIOBBIX IPAaKTUYECKUX 3a1a4
- OIICHKA «HEYNOBICTBOPUTEIHHO (1)» BBICTABISAETCA CTYACHTY, KOTOPBbIH HE 3HaeT (OPMYIHPOBOK
OCHOBHBIX MOHITHN AUCIUILINHBL.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JupdepeHnrpoBaHHBIN 3a4eT IPOBOAUTCS B TPH ITalla, KAK/BIH U3 KOTOPBIX OLICHUBAETCS B Oayliax:

- Tectuposanue (10 Bonpocos) mo npuHImmy multiple choice (¢ 3aKpBITEIM OTBETOM) WU BOTIPOCOB C
KPaTKUM OTKPBITHIM OTBETOM (ITHCEMEHHO)

- MunHm-3cce Ha 3ajaHHyI0 TeMy (TUCHbMEHHO)
- BoinonHeHnue cepun 3a1aHUi yBeIMUUBAIOLIEHCS CI0KHOCTH HAa DBM

Bo Bpemss mpoBeneHus gud@depeHIIMPOBAaHHOTO 3adera, OO0ydJamIlmuecss MOTYT MOJIb30BaThCs
MPOTPaMMON JUCIIUILTAHBI.



