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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS

KOMIIETECHINH KOMIIETECHINH
1. OIIK-6 OIIK-6.1 3naer 3HAHUs: 3HaET OCHOBHBIE S3bIKU ITPOIrPAMMHUPOBAHHUS
Cnocoben OCHOBHBIE I3BIKH U paboThI ¢ 6a3aMu JaHHBIX, ONEPAIIIOHHBIE
pa3pabarbiBaTh |[POrpaMMHUPOBAHUS U CHCTEMBI U 000JI0UKH, COBPEMEHHBIE IPOrPaMMHBIE
AITOPUTMBI U paboThI ¢ 6a3zamu cpebl pa3paboTKH HH(POPMAIIMOHHBIX CHCTEM H
IpOrpaMMBbl, JAHHBIX, OIICpALlMOHHBIC |YMECHMH:
MPUTOJIHBIE ISl |CUCTEMBI U 000JIOUKH, HaBBIKHU:
NPaKTUYECKOTO |COBPEMEHHBIE
NPUMEHEHUS B |IPOTpaMMHBIE CPEbl
obnactu pa3paboTku
nHpopManoHH |MH(DOPMAITMOHHBIX
BIX CHCTEM U CHCTEM M TEXHOJIOTUH
TEXHOJIOTUI OIIK-6.2 Ymeer 3HAHUA:

MPUMCHSITD SI3BIKH
POrPaMMHUPOBAHUS U
paboTsl ¢ 6azamu
JAaHHBIX, COBPEMEHHbIE
MPOTPaMMHBIC CPEJIbI
pa3paboTku
MH(OPMaLMOHHBIX
CUCTEM U TEXHOJIOTHA
JUTSL aBTOMATH3AIHN
OM3HEC-TIPOIIECCOB,
pEIICHUS TPUKIATHBIX
3a/1a4 pa3IU4HbIX
KJIacCOB, BeJcHUS 0a3
JTAHHBIX U

yMeHusi: YMeeT IPUMEHATD A3bIKU
MIporpaMMHUpOBaHuUs U pPabOThI ¢ 0a3aMH TaHHBIX,
COBpPEMEHHBIE TPOTrPAMMHEBIE CPEBI Pa3pabOTKU
MH(OPMALIMOHHBIX CUCTEM M TEXHOJOTHH IS
aBTOMAaTH3allK OU3HEC-TIPOIIECCOB, PELICHUS
MPUKJIAHBIX 33J1a4 Pa3JIMYHbBIX KJIAcCOB, BeIeHUs 0a3
JTAHHBIX ¥ UHOOPMAIIMOHHBIX XPaHHIIUII]

HaBbIKH:

WH(OpPMaAITMOHHBIX

XPaHUINIL

OIIK-6.3 lImeeT HaBBIKA |3HAHUA:

IPOrpaMMHUPOBAHUS, yMeHHs:

OTIaAKN U TECTUPOBAHUA |gagbikH: VIMeeT HaBBIKHM IPOTrpaMMHUPOBAHMS,
1IPOTOTHIIOB OTJIAJKU ¥ TECTUPOBAHUSA IPOTOTUIIOB IIPOIPAMMHO-
[IpOrpamMMHO- TEXHUYECKUX KOMIUJIEKCOB 3a]1a4

TCXHUYCCKUX




2. OIIK-7

OIIK-7.1 3naer

3HAHUsI: 3HAE€T OCHOBHBIE S3bIKU TPOTrPAMMHUPOBAHHUS

Crniocoben OCHOBHBIC SI3BIKU U paboTHI ¢ 6a3aMH JaHHBIX, ONEPA[HOHHBIC
MPUMEHSITD B MPOrpaMMHUPOBAHUS U CHUCTEMBI U 000JIOUKH, COBPEMEHHBIEC MPOTPAMMHBIE
MpaKkTUYeCcKo |paboTel ¢ Oazamu cpensl pa3paboTKky HHPOPMAITUOHHBIX CUCTEM H
NESTENIbHOCTH  |/IaHHBIX, ONIEPAllIOHHBIE |YMEHHSI:
OCHOBHBIE CHUCTEMBI U 000JIOUKH, HABBIKU:
KOHIEMIINH, COBpPEMEHHbBIE
MIPUHIIUIIGI, MPOTrpaMMHBIE CPE/IbI
TEOpUU U pa3paboTKu
(axThl, UH(POPMALIMOHHBIX
CBSI3aHHBIE C CUCTEM U TEXHOJIOTHA
unpopmarukoit |OITK-7.2 Ymeer 3HAHUA:
HPUMCHATD A3bIKH yMeHusi: YMeeT IPUMEHATD A3BbIKU
HPpOrpaMMHUpPOBaHUSA U MPOrpaMMHUPOBAHUS U PabOTHI ¢ 0a3aMU JaHHBIX,
paborsl ¢ 6azamu COBpPEMEHHBIE [TPOrPaMMHBIE CPE/IbI pa3padOTKU
HAaHHBIX, COBPCMCHHBIC I/IH(bOpMaHI/IOHHI)IX CUCTEM U TEXHOJIOTUH IS
MPOTrpaMMHBIC CPE/IbI aBTOMAaTHU3AINK OU3HEC-TIPOIIECCOB, PELICHHS
pa3paboTKu MPUKJIAIHBIX 3a7]a4 Pa3IMYHBIX KJIacCOB, BeACHUS 0a3
UH(GOPMaIMOHHBIX JAHHBIX ¥ UH()OPMAIIMOHHBIX XPaHHIIUII]
CHCTEM U TEXHOJIOTUI HABBIKHU:
JUTSL aBTOMAaTHU3alluU
OU3HEC-TIPOIIECCOB,
pelIeHus] TPUKIATHBIX
3a/1a4 pa3aIuIHbIX
KJIaCCOB, BeZieHUs 0a3
TAHHBIX U
UH(OPMAIIMOHHBIX
XPaHMJIUIIL
OIIK-7.3 MimeeT HaBbIKA |3HAHUSA:
nporpaMmmMupOBaHus, YMeEHHUA:
OTJIaIKA U TECTUPOBAHUS (gaBpikM: MIMeeT HaBbIKM MPOrpaMMHUPOBAHUS,
HPOTOTUIIOB OTJIAJAKA U TECTUPOBAHUS MPOTOTUIIOB IPOTPAMMHO-
nporpamMmMHO- TEXHUYECKUX KOMILJIEKCOB 3aJ1a4
TEXHHUECKUX
3.BD-4 BD-4.1 Ocymectinsier  |3Hanusi: (IT) 3HakoM ¢ coBpeMEHHBIMU
Cnocoben BBIOOpP TEXHOJIOTH texHonorusmu (Hadoop, Spark u 1. 11.) 60mbpmmx
IPUMEHSTh 00paboTKH OOIBIINX JTAHHBIX.
pazTuYHBIC naHHbIX, mpuemiieMbix  |yMeHus: (II) CnocoGen oprann3oBbIBaTh
Monenu u (WK) |1 CO3MaHus pacripeeNeHHOe XPaHUJIUIIE U MapauieIbHYIO
TEXHOJIOTUI IPHUKIaTHON CHCTEMEI 00paboTKy Ha 0a3e COBPEMEHHBIX TEXHOJIOTUI
00paboTKH WU ¢ 3aganHbIMH (Hadoop, Spark) Gombiiix naHHBIX .
JIaHHBIX TpeOOBaHUSIMU HaBbIkH: (D) Brageer TeXHONIOTHSAMU OpraHU3aIN

[EHTPaTN30BaHHBIX XpaHunuil qaHHbix (Data Lake),
WX PaCIpeeICHHOTO XPaHEeHHUsI, TapaJuIeTbHOM
00paboTKH, a Takke 00pabOTKH MOTOKOBBIX TAHHBIX.




BD-4.2 PazpabaTsiBaeT 1
OTJIQ)KMBAET IIPUKJIAIHbIE
pelIeHus ¢ YIeMEHTaMU
NU ¢ npumeHeHneM
Pa3IMYHBIX TEXHOJIOTHMA
00paboOTKH JaHHBIX

3HaHus: (II) 3HakoM ¢ pa3nUYHBIMU TEXHOJIOTHIMHU
00pabOTKHU JaHHBIX, UCIIOJIb3yeMbIMU B cepe M.
ymenusi: (I1) PazpabareiBaeT u oTiaxuBaeT
IIPUKJIaJHBIE peieHus ¢ dieMenTamu MU ¢
MPUMEHEHHUEM PA3JIMYHBIX TEXHOJIOTUH 00pabOTKH
JTAHHBIX.

HaBbiku: (II) Bnageer unctpymenrapuem
pa3pabOTKHU U OTJIAJKH MPUKIIATHBIX PEIICHU C
anementamu NUN.

BD-4.3 Tectupyer,
VCIIBITBIBACT U OLICHUBAET
Kau4eCTBO PELICHUI C
anemenTamu MU,
peaIn30BaHHBIX C
HCII0JIb30BaHUEM
TEXHOJIOTHI 00paboTKU
JAHHBIX

snanus: (I1) 3HakoM ¢ KOHIENIIUSIMY KayecTBa
IIPOrpaMMHOT0 oOecreueHus. 3HaeT METOAbI
WCTIBITAHUH perieHui ¢ aneMentamu U
napajuieJIbHON M IOTOKOBOM 00pabOTKH
pacripeieIeHHBIX JTAHHBIX.

ymenusi: (I1) McnpiThiBaeT penieHus ¢ 3JeMeHTaMu
WU napanienbHON U HOTOKOBOW 00paboTKU
pacripeieIeHHBIX JTAHHBIX.

HaBbiku: (II) Bnaneer uncrtpymenrapuem
UCIBITAaHUH pelieHuit ¢ anementamu NN
napajuieIbHON U TOTOKOBOM 00paboTKH
pacripeieIeHHBIX JTAHHBIX.

4. FC-5
Crocoben
MIPOBOJIUTH
(GpOHTHPHBIE
HCCIIEIOBAHUS B
obactu
0€30I1aCHOCTH,
JOBEepUs U
00BACHUMOCTHU

FC-5.1 ObecneunBaet
0OBSCHEHUS IPUYNH
HPUHSTUS T€X WIN UHBIX
pelLIeHuil B pe3yabTaTax
PpaboThl HCKYCCTBEHHOTO
UHTEIICKTa

sHanms: (I) 3naet metonb! post-factum oObsicHeHHs
(MHTepIIpeTalK) HENMPO3paYHbIX METO/I0B
HCKYCCTBEHHOI'O MHTEIJIEKTa Ha OCHOBE MoJieiei
MAaIIMHHOT'O O0y4YeHHUS.

ymenus: (IT) Cozmaer merost post-factum
00BsICHEHUS (MHTEpIPETallui) HETPO3pauHbIX
METO/I0B MCKYCCTBEHHOTO MHTEJIJIEKTa Ha OCHOBE
MoJieJIe MallTMHHOTO 00Yy4€HHUs, B T. Y HEHPOHHBIX
CETEH.

HaBbikn: (I1) Braneer uncrpymentapuem
MOJEPKKU METOJI0B OOBSICHEHUSI (MHTEPIIPETALINN)
HETPO3PaYHBIX METO/I0B HCKYCCTBEHHOTO
MHTEJUIEKTa Ha OCHOBE MOJIeIel MalllMHHOTO

FC-5.2 ObecneunBaet
OTCYTCTBHE CIIy4alHBIX
WK 100aBICHHBIX
YSI3BUMOCTEN B CUCTEMAX
UCKYCCTBEHHOT'O
WHTEJUIEKTa

3Hanms: (IT) 3HaeT MeToIbI 3aIIUTHI OT aTak Ha
JlaTaceTsl (B T. 4. OT OTPABJICHUS U 3aKJIAJI0K).
ymenusi: (II) Ymeer npumensaTs MmeToas! U
MIPOrpaMMHBIE HHCTPYMEHTBI 3aLIUTHI OT aTakK Ha
JlaTaceTsl (B T. 4. OT OTPABJICHUS U 3aKJIAJI0K).
HaBbiku: (II) Bnaneer unctpymenrapuem
pa3paboTKU MPOTrPaAMMHBIX HHCTPYMEHTOB 3aIUTHI
OT aTak Ha JaTaceTsl (B T. 4. OT OTPABJICHUS U

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.
JucnurninuHa sSBIseTcs 0053aTeTbHON

Jns  mpomomkenust  (GopMHpOBaHUS — 3asABICHHBIX  KOMIIETEHIIMH  HEOOXOIMMBI  3HAHHS
npeamecTByomux aucturumH: OcHoBbl nporpammupoBanus (OITK-6), Web nporpammupoBanue
(OIIK-6), Ympaenenue nanHbiMu (OIIK-6), OOBeKTHO-OpUEHTHPOBAHHOE MPOTPAMMHUPOBAHUE
(OIIK-6), Teopus BeruncauTeabHbIx mpormeccoB (OITK-7), MeTonbl u cpencTBa 3aiuThl



kommbioTepHoi uHpopmaruu (OIIK-7), Yopasnenue nanusivu (BD-4), Ananu3 nanusix (BD-4),
Meronsl U cpenctBa 3amuThl KoMmnbioTepHoit mHpopMmarmu (FC-5), Anamus ganubix (FC-5),
OcHoBbl  mammuaHOro  o0yuenus (FC-5); mnpaktuk: VYueOHas  mpaktuka. HaydHo-
uccnenoBarenbckas padora (OIIK-6), Yuebnas npaktuka. Hayuno-uccriemoBaTtenbckasi paboTa
(OIIK-7), [IlpousBoicTBeHHass MpakTHKa. IIpOeKTHO-TexHOJormueckass mnpaktuka (BD-4),
[TpousBojacTBeHHas mpakTuka. [IpoekTHO-TexHOMOTMYecKas npakTuka (FC-5)

W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM /il MPOJOJKeHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMITCTCHIMI B clienyronmx aucuuiuinaax: [lepcnekruBHoe nporpamMmmuoe odecnedenue (FC-5);
npaktukax: Ilpemmurmuiomnas npaktuka (OIIK-6), Ilpemmumimomuas mnpaktuka (OITK-7);
rOCy/IapCTBEHHOW MTOTOBOH arTectanuu B ¢opme: [loaroroBka k mporenype 3amuThl U 3amuTa
BBITYCKHOH KBanudukanuonnon padotsl (OITK-6), IToaroToBka k mpoueaype 3aliiThl U 3aliuTa
BBIMYCKHOU kBanupukamuonHoi padotel (OI1K-7), [ToaroroBka x mpoleaype 3aliuThl U 3aiiuTa
BBINTYCKHON KBayMpuKanuoHHoH padoTel (BD-4), IloaroroBka x mporeaype 3aluThl W 3aluTa
BBINTYCKHOM KBanupukannonnoi paborsr (FC-5)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI' A

Jis dopmupoBaHus 3asBICHHBIX KOMIIETEHLUN HCIIOJIB3YIOTCS METOAO0JIOIMYECKHE TEXHOJIOTUH,
peanu3yomue JesTeIbHOCTHBIN, JIMYHOCTHO-OPUEHTHPOBAHHBINA, MPAKTHKO-OPUEHTUPOBAHHBIN
HOJXO/IBI.

OCHOBHBIMU CTPATErMYECKUMH TEXHOJOTHAMHU SIBIIAIOTCA: IUCKYCCUOHHBIE, JIEKLIMOHHBIE 3aHATHS,
NPaKTUYECKHE W JIAOOPATOPHBIC 3aHATHUS, MPOIEIYyPhl CAMOOOYUYEHHUs, JOCTYIl 00ECIIEYNBACTCS C
IOMOIIBIO AJIEKTPOHHOI'O Kypca U CEpBUCOB 00pa30oBaTeIbHOIO MopTana NIty Ha miatgopme lms
moodle (elearning.volgatech.net), mHTerprpoBaHHOrO C QeaepaybHON TUIATGOPMON THC CIOC
online.edu.ru oTKpbITHIM 00pa3oBaTenbHbIH opTan (mooped.net).

Ha noctmkeHume KOHKPETHBIX Ieleld OOYYEHHs HaIlpaBleHbl TPUMEHSEMbIE TaKTHYECKHE
TEXHOJIOTUH: 3a/1aHMsl, KJlacCHuYecKast KLU, poOJIeMHast JEeKIHs, JEKIUs ¢ 00CYKICHHEM HOBBIX
Hay4yHBIX JIOCTH)KEHUH B cepe MM 1O pe3yiabTaTaM KOH(MepeHIMH W NyOJuKauui u 1p.),
CeMMHApbl C UT-NIPAKTHUKaMM, KOHKYPCBHI, XaKaTOHBI, KeiCc-4eMIIMOHAThl, MacTep-KJacchl,
KOMaHTHbIE TIPOCKTHBIC 3aaHUs U JIp.

Paznen 4. COAEPXXAHUE JJUCHUITJIMHBI

7 cemecTp
. Konungectro | Dopmupyemsbie
BI/I)II)I 1 TEMBI 3aHATHU
qacoB KOMIICTCHIINU
I[MapaaurMel NporpaMMUpOBaHUA 38 BD-4, FC-5,
OIIK-6, OIIK-
7
Jlexnus. [TapagurMel mporpaMMHUPOBAHHS 2
3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
0O0630p A3BIKOB TPOrPaMMUPOBAHUS.
[ToAroTOBKA JOKIIAJA. 36
DYyHKIHMOHAJIBLHOE IPOrPAMMHUPOBAaHHE 54 BD-4, FC-5,
OIIK-6, OIIK-
7
Jlexmus. Dimements! sa3beika Haskell. Tuner u kiaccsl. 2
Jlekuus. @yHKIMK BBICIIMX MOPAIKOB. YacTUUHAs mapaMeTpu3aius 2
(YHKIHUH U JIEHUBBIE BEIUKCIeHus. JIIMOna-ucuncieHue.
Jlekuus. @yHkTOopsl 1 MOHAIBL. ITpOBBIE CTpaTeruu. 2




JlaGopaTtopHnas pabota. DnemenThl si3bika Haskell. Haskell u M.

JlaboparopHas paboTa. TUIIBI U KJIacChI.

JlabGopaTtopHnast pabota. yHKIMH BBICIIUX NOPSAAKOB. YacTuuHas
napametpu3anus QyHKIUI 1 JICHUBbIC BeIYUCIeHH. JIssmMO1a-
MCUHUCIICHUE.

JlaboparopHas paboTa. @yHKTOPBI U MOHA]IBI.

Jlaboparopnas pabota. UrpoBbie cTpateruu.

JlaGopaTtopHnas pabora. KonrponbHas padoTa.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
[ToaroToBka K BBIMOJIHEHHUIO MpaKTHUeCKuX padot. [Toaroroka x
TECTUPOBAHUIO.

Pabota ¢ 351eKTpOHHBIM KYpCOM.

Pabora ¢ ucrounukamu:

https://books.ifmo.ru/file/pdf/3230.pdf

Challenges of Accurate and Efficient AutoML
https://dl.acm.org/doi/10.1109/ASE56229.2023.00182

https://spark.apache.org/

https://hadoop.apache.org/docs/rl.2.1/mapred tutorial.html

30

Jloruyeckoe nporpaMmmupoBanue

52

Jlexuus. OcHoBol nposiora. Cunrtakcuc [Iposora. Apudmeruxka.
ConocTaBiIcHHUE.

Jlexuus. CemanTuka IIponora. Cnivcku. BctpoeHHbIE TpeaUKATHI.

Jlexums. Otceuenne. CoptupoBka cnuckoB. [Ipeaukatsl. [louck Ha
[Tponore. ba3sl nanusix (/1) B [Iponore. Onepanuu B [Ipomore.
Omnepanuu Hag b/1. Pemsiimmonnas monen6 B/1 B [posore.
Jloruueckue roJI0BOJIOMKH.

JlaGopaTtopHnast pabota. OCHOBHI TIPOJIOTA.

JlabopaTtopHas pabota. CornocraBieHue.

JlaGopaTtopnas pabota. Criucku. Pexypcus.

JlaGopaTtopHnas padota. Otrceuenune. COpTUpOBKa CITUCKOB.

JlaGopatopHas paborta. [Touck. JIornueckue roJoBOJOMKH.
HepnerepMrUHIpPOBaHHOE TPOrPaMMHUPOBAHHUE.

NI BRIDNIDNIDN

JlaGopatopHas pabota. KonTponsHas padora.

3amanus A CaMOCTOSITENIbHON pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
HO}IFOTOBK& K BBIIIOJIHCHUTIO TPAKTUYICCKHUX pa60T. HO)IFOTOBKa K
TECTUPOBAHHUIO.

PaboTa ¢ 27eKTpOHHBIM KypCOM.

[TpoekTupoBaHME IKCIIEPTHHIX CUCTEM.

PabGora ¢ uctToyHuKamu:

30

WNHuas koHTakTHAs pabora:

BD-4, FC-5,
OIIK-6, OIIK-
7




Pasgen 5. METOJIMUECKUE YKA3AHMS JUISI OBYYAIOL[UXCSI IO OCBOEHUIO
JIACLIUTUIMHBI

W3ydyeHrne OUCHUIUIMHBI PEKOMEHIYeTCs HayaThb C O3HAKOMJIGHHMS C paboueil mporpaMmoii, ee
CTPYKTYpOH ¥ COJEpKaHWEM pa3lelioB. YUeOHBIH MaTepuan CTPYKTypUPOBaH, HW3YYCHHE
JUCLUHUIIIIMHBI OCYIIECTBIISIETCS B TEMATUYECKOM MOCIIEI0OBATEILHOCTH.

3aHATHS  JIEKIHMOHHOIO0 THIA JAIOT CUCTEMAaTU3UPOBAHHBIC 3HAHMA 10  JUCUUIUIMHE,
KOHIIGHTPUPYIOT BHUMaHHUE Ha HauOoJiee CIOXKHBIX M BaKHBIX BoIlpocax. Bo BpeMms JeKIMOHHBIX
3aHATHI PEKOMEHJ1yeTCsl BECTU KOHCHEKTHUPOBaHUE y4eOHOro Marepuania; oOpamars BHUMAaHUE Ha
(GOpMYIMPOBKM UM KaTErOpWH, pPACKPBIBAIOUINE CYThb MPOOJEMBbI, SBICHUS WM MpPOIEcca;
3apuKCHpOBaTh BBIBOJBI W IMpAaKTHUYECKHE pekoMeHanuu. Ilocne 3aHATHI JEKIIMOHHOTO THIA
IIPeIaraeTcs MPOMTH TECTUPOBAHUE HA DJIEKTPOHHOM KypCeE.

[Noaroroska K 3aHATUAM CEMHUHAPCKOT0 THIA BKJIIOYAET O3HAKOMJIEHUE C
IUIAHOM  JIaOOpaTOPHOTO 3aHATHS; PAaOOTy C KOHCIEKTOM JICKIWH, BBIMOJHEHUE JIOMAIIHETO
3a1aHus, paboTy ¢ y4yeOHOW M yueOHO-METOJUYECKON JUTEpaTypol, HAayYHbIMH H3JaHUSIMH U
AJIEKTPOHHBIMU  00pa30BaTEIbHBIMU pPECYpCaMH, PEKOMEHJOBaHHBIMM palouell mporpammoi
JMCIUTIIHHBL.

CogepxaHue caMOCTOSATEJILHOM PadoThI onpeensaeTcss padoyeil MmporpaMMoil  TUCIUILIMHBI,
OLICHOYHBIMU M METOJUYECKHUMH MaTepuajamMu, 3aJaHUsMU M YyKa3aHUSMHU [PENoaBaTels.
CamocrosiTenbHass pab0Ta MOXET OCYIIECTBISTHCS B ayJUTOPHOM M BHEAYIUTOPHON (opmax.
D(PGhEeKTUBHBIM CPEACTBOM OCYIIECTBICHUS CAaMOCTOATEILHON pabOTHl SBISIETCS AJIEKTPOHHAS
nH(pOpMaIllMOHHO-00pa3oBaTeNbHasl Cpela YHUBEPCUTETa, KOTOopas oOecrmedynBaeT MJOCTyN K
o0Opa3oBaTenbHOI mporpamme, paboyeii mporpaMme TUCIUTUIUHEI , K JIEKTPOHHBIM OMOINOTEUHBIM
cucreMaM, IpoecCHOHAIBHBIM 0a3aM JIaHHBIX ¥ UH(POPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM.

[TepuoanuHoCTh MpoBeneHUs, (OPMbI TEKYLIETO KOHTPOJIS YyCIEBAaE€MOCTH, CHCTEMa OLIEHUBAHHUS
Xoz1a OCBOCHMS JUCLUTIIINH IIPEICTABIICHBI B paboueii porpamme.
DopMOI  NPOMEKYTOYHOW aTTECTAllMM IO JUCLUIUIMHE SIBIISETCS 0aJIbHO-PEeHTHHTOBBIH
KOHTPOJIb.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE " YYEBHO-METOANMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. y‘-IC6HO-MeTOI[I/I‘-ICCKOC obecrnieucHue

KomnnuectBo
IK3EMILISIPOB MEYATHBIX
NeNe . WU3JIaHUI, UMEIOIUXCS B

CIHCOK UCTIONB3YeMOU JTUTepaTyphl
n/m OnonIMoTeKe, Uin
AIIEKTPOHHBIN apeC U3TaHUS
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYUHBIE U3JIAHUA

1. |AyuikuH, Poman BukTopoBuu. O yHKIIMOHATBHOE 25
nporpammupoBanue Ha s3bike Haskell [Texer] / P. B.
Hymkua. Mocksa: JIMK IIpecc, 2007. - 605 c. ISBN 5-
94074-335-8. Dk3eMIuIsIpel: Bcero 25.




Cepruesckuii, ['eopruit MakcumoBud. DYyHKIIMOHAIBHOE U
noruueckoe mnporpammupoBanue [Tekcer] : [yueb. mocobue
Ui BY30B Mo HampamieHuto "HMHdopmarthka U BBIYHCI.
texuuka"| / I. M. Cepruesckuii, H. I'. Bomuenko. M.:
Axkanemus, 2010. - 317, [1] c. ISBN 978-5-7695-6433-8.
DK3eMILISIPHI: BCero 6.

Cupnopkuna, MUpuna I'ennanbeBHa. CHCTEMBI HCKYCCTBEHHOTO
unremiekra [Tekcr] [yue0. mocoOue miis BY30B IO
Hamnpasienuto 230100 "Mudopmarrka u BeIUUCT. TeXHUKA" ] /
N. I'. Cunopxuna. M.: Kuopyc, 2011. - 245 c. ISBN 978-5-
406-00449-4. Dx3eMmiaapsl: Bcero 88.

88

AnekceeBa, Hpuna IOpbeBHa. @umocodckue mnpoOIeMbl
nHdopmatuku [Tekcr] : yaeOHO-MeToaM4ecKoe mocooue / U.
1O. Anekceesa, I'. M. IlyposinbiueBa, U. I'. Cugopkuna; M-Bo
obpazoBanust u Hayku PO, ®I'bBOY BIIO "Iloomxk. roc.
texHot. yH-T". Momkap-Omna: III'TY, 2014. - 118 c. ISBN
978-5-8158-1388-5. Dx3emmasapbl: Bcero 58.

58 /

https://portal.volgatech.net/b
ooks/Alexeeva_filosofskie p
roblemi_informatiki_2014.pd

f

I'oponnss, JI. B. [Ilapagurma nporpamMmmupoBaHUs
[DnexkTpoHHBI pecypc] : yuebHOe mocobue s By30B /
l'oponnsiss JI. B. 2-e usn., crep. Cankt-lletepOypr: Jlans,
2021. - 232 c. ISBN 978-5-8114-6680-1.

https://e.lanbook.com/book/1

51660

l'oponnss, J.. B. OcHOBB  (YHKIHOHATBHOTO
nporpaMMmupoBanus [Dnektponnsliii pecype] / ['oponuss JI.
B. 2-e u3g. Mocksa: UHTYMUT, 2016. - 246 c.

https://e.lanbook.com/book/1

00294

CrankeBuu, JleB AnekcanapoBud. VHTemnekTyalbHbIE
cucteMbl U TexHoyioruu [TekcT : DIeKTpoHHBIA pecypc|

y4eOHUK W mpakTukyM misi By3oB / JI. A. CraHkeBuu.
Mocksa: IOpaiit, 2025. - 397 ¢ ISBN 978-5-534-02126-4.

:| https://urait.ru/bcode/489694

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTo 000pyAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 430 (1) IK RAMEC GALE/i7-|Microsoft Windows
3770/B75M2x4DDR3/GTX650/500S |Enterprise, CmpaBounas
ATA3/mouut.LCD PHILIPS |npaBoBas cucrema
23,6"KknaB.,M (8), [Ipoexrop|"Koncynbrant Ilmroc",
VIEWSONIC PID6550LW  6Genbiii [Microsoft Office
(1), lIxad TenekommyHukanuoHHsli|Standard, Arent Dr.Web,
HanonpHei MO IHNTK-M  (1),|Kommuiekt I'APAHT-
Komrnekt yueOnoit mebemnu (1) Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext I10
JUTSL PEIICHUsT OCHOBHBIX
10JIb30BATEIbCKUX 3a/1a4
2. 521 (1) Kowmrnekt yuebnoit mebemnn (1) Microsoft Windows




Enterprise, CnpaBouHas
paBoOBas cucrema
"KoncynbTaHT [Tmroc",
Microsoft Office
Standard, Arent Dr.Web,
Komnnexr I'APAHT-
Macrep, Microsoft

Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
1 pE€HICHUS OCHOBHBIX
IIOJIB30BATCIbCKUX 3a1a4

522 ()

Amnammzarop crektpa NS-30A (1),
Antenna M102 B komul. ¢ kabenem
BY TNCm-SMAm (1), baok nutanus
nabopar. HY 3003 D-3 (1), Buemnuii
HDD WD 2TB 3.0, 3.5"USB (1),
Buemnuit nakornurtens 1 Seagate
Original USB 3.0 4 Tb (1), Buemumii
HAKOIUTEIb draemka USB
TRANSCEND Jetflash 780 64 Gb (1),
['urabutHbII yIpaBiIsi€MbII
komMmyTtarop Ha 16 moptoB (1),
Wsmepurens CN  -801 HP (1),
Konmgunnonep AEG ACS-09HR (1),
MHuorodyHKIIMOHAIbHBIN

WU3MEPUTEIIBHBII npubop (1),
Mounutop 20 "Beng FP 202W (2),
Mounutop LCD Samsung 17" SM
713N (1), M®Y Canon i-SENSYS
MF 4018 (1), M®Y 1 JlazepHslii
Canon i-Sensys MF226 (1), Habop
BY nepexognukos (1), Hoyr6yk Dell
Latitude E6520 Intel Core 15
Processor 2520M 15,6" (2), HoytOyk
TOSHIBA Satellite L655-1H2-RU
(1), MasnpHas crannus AOYUE 968
(1), Tlepexmrouatens ZX80-DR230
(1), IlepconanbpHbIi KOMIBIOTED 3
Atlant A2X4/4G(3)/512Mb/monuTOp
IIlyama 2209/3Y (1), IIK RAMEC

GALE LCD LG 23"Intel i5
4590/MSI B85M-
E45/2x4ADDR3/GT740

2Gb/500Gb/knaB (28),

[TpeobpazoBarens SP-200-24-AC-DC
B KOXkyxe 199x99x50mm (1), Ilpuemo-
nepenaromas pOTrPaMMHO-
KOHHUrypupyemas paauoruiatgpopma
G32 (1), [Ipunatep Canon LBP 2900

Microsoft Windows
Enterprise, CnpaBounas
IIpaBoOBas CUcTema
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Arear Dr.Web,
Kommiekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
1A peIHGHI/Iﬂ OCHOBHBIX
MOJIH30BATEILCKUX 33124




nazepHbiii ¢ kabenem (1), IlpoexTtop
mynsTuMennitabiid Hitachi CP-EX250
(1), TIIpoexktop MyIbTUMEIUNWHBIN
Hitachi CP-EX251N (1), Cuct. 610k
Pen D 945 3.4 DDR 2 1024*2/FDD
3.5/250 Gb/DVD-
RW/kn+mbIb+koBprK (1),
Cucrem.6iiok CPU Intel Core 1i7-
6700/ASRod Z-170/32Gb/GTX
1070/200Gb/Wi-Fi +KJ1aB, (1),
Cranok cBepawibHbIi 350 BT (1),
YHuBepcanbHas npuémMo-nepeaaromas
wiarpopmMa  UISI  TIPOCKTUPOBAHUS
CBY-cucrem KOMILI.mg (1),
Yeunurens LZY-22 (1), Ycunurensb
ZHL-3A-S (1), Kommuekr yueOHOI
mebenu (1)

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUIUINHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kpurepun onieHNBaHNS HHAMKATOPOB JTOCTH)KEHUS KOMIIETEHIIMN HAIPaBJIEHBI HA!

- YCBOECHHE TEOPETUUYECKOIo Marepuasa (00beM 3HaHMM, ITTyOMHA YCBOEHUS ), IPEyCMOTPEHHOTO
paboueli mporpamMmoi;

- YMEHHE u3jaraTb MaTepuan (YeTKOCTb, I'PAMOTHOCTb H3JIOXKEHHS Marepuaia, TOYHOCTh U
MOJTHOTa BOCIPOM3BEIEHUS YUeOHOro MaTepuania);

- YMEHHE IPUMEHSATh TEOPETUUECKUE 3HAHUS MPU PELICHUH NMPAKTUYECKUX 3aJaHUI.

[IIkana oLleHNBaHUS IPEICTaBIECHA HUXKE.

YpoBeHb
c(OpPMHPOBAHHOCTH [lIxama
Kpurepun onenuBanus
JJIEMEHTOB OLICHUBAHHUS
KOMIIETCHIIUU
IToporosslii OOyuaronuiics HMeeT 3HaHWS OCHOBHOIO MaTepuala, yaoBIeT-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MaTrepuala,
HEJO0CTAaTOYHO MpPaBUIIbHBIE (OPMYIUPOBKH, HCIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUU IIPAKTUYECKUX 3aJaHUN.

[IpomBunyteiii  [OOyuaromumiicss TBEpAO 3HAaeT MNPOTrPaMMHBIA MaTepHuai,| XOpOILIOo

YpOBEHb u3JlaraeT ero IpaMOTHO U IO CYILECTBY, HE JOITyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BONPOC, IPAaBUIIBHO
MPUMEHSIET TEOPETUYECKHE TOJOXKEHUS TpU pEelIeHUun
MPAKTUYECKUX BOMIPOCOB W 3aj]lad, BIaJeeT HEOOXOAWMBIMU
HaBBIKAMU M IPHEMaMH UX BBITOJTHEHHUS

Bricokuit ypoBenb |OOyuaromuiicss Ta1y0OKO W TPOYHO YCBOWIJI TPOTPAMMHBIN|  OTJIMYHO
Marepuai, TPaMOTHO W JIOTUYECKH CTPOWHO €ro H3jaraer,
JTAeT MCYEPIIHIBAIOIINE OTBETHI HA TOCTABICHHBIE BOMPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOH, TIPU ITOM
oOydaromuiicss He  3aTpymHSAETCS C  OTBETOM  IpHU
BUJIOM3MEHEHUHM  3a/laHusi, CBOOOJHO  CIpaBisSeTCi C
3aia4yaMi, BOIIpOCaMM HW APYIrUMH BHUAAMU TPUMCHCHHA
3HaHWH, TIOKAa3bIBAET 3HAKOMCTBO C MOHOTpadUUECKOU
JIUTEPaTypoy, NEPUOJUYECKUMM U3JAHUSAMH, IIPABUIBHO




MPUHSATHIE pElIeHUsl, CBOOOAHO BIaZeeT Pa3HOCTOPOHHHUMU
HaBBIKaMU, IPUEMaMH BBIITOJIHCHUS TPAKTHYECKUX padoT

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH OOECIEYMBAET OLEHHBAHWE XOJa OCBOCHHUS JMCHUIUIMHBI
(MozyJIsl) M MPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOI'MU PEHTUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHMIUIMHBL. [IOpsAAOK COCTaBIEHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  NPOBEJEHHUS HPOLENypbl OLEHUBAaHHUA BUAOB JIEATEIBHOCTH  OOydarouxcs,
HaNpaBJICHHBIX HAa OCBOCHHME 3HAHWH, yYMEHHWH, HABBIKOB ¥/ WM ONbITa JAEATEILHOCTH, IO

HaKOIMUTEJILHON cHucTeMe B Oajuiax ycTaHaBiIMBaeTcs mosioxkeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YJIarOIIUXCS
[IpomexyTouHast arrecTausi o0ydJaronuXcsl HAlpaBJICHA HA OICHUBAHUE PE3Y/IbTaTOB OOYYCHHUS
M0 TUCIUILIMHE (MOYJII0) M IPOBOJUTCS C UCIOJIb30BaHNUEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[IpumMepsl THIIOBBIX KOHTPOJIBHBIX 3aJaHui M3 0a3bl (GOHIA OLEHOYHBIX CPEICTB IO
00pa30BaTeNIbHOI MporpamMmme.
1. dyHKUMKM cTaHAAPTHLIX Moaynen. Kakos pesynbTaT pabotbl dyHKUMKM length? length [[1,2], [1, 2, 3], [], [99]].

2. BbibepuTe npasBubHYO peannsaumio GyHKUMM remove :: Int -> [a] -> [a], KoTopas yaanseT anemMeHT U3
CMMCKa C Mo3uLmm n.

3. KaKkoB pe3ynbTaT BbluncieHua sum [x | x <- [1..10], even x] ?

4. Yto onpegenset BblparkeHne xs =1 : [x +1 | x <- xs]?

5. NMponor. ConocraBbTe Wab0HbI CMUCKOB U UX OMMUCaHKUA.

6. BoibepuTe, Kakon byaeT pesynbTar.

?-member(b, [a,[b, c]])

7. Bbibepute oaAMH UM HECKOJIbKO OTBETOB:

ONA MeH nepemeHHbIX MCMOo/1b3YHOTCA TO/IbKO MPOMNUCHbIE BYKBbI
MepemeHHble 06A3aTeIbHO UCMONb3YIOTCA A5 ONMcaHMA GaKToB.
OOHOMMEHHbIE NePeEMEHHbIE B Pa3HbIX NPEA/IOKEHUAX MOTYT UMETb PasHble 3HaYeHun
MMeHa nepemeHHbIX MOTYT HaYMHATbCA C NPONUCHOM BYKBbI
MMeHa nepemeHHbIX MOTyT HaYMHATbCA C CUMBOJIa NOAYEPKNBAHNA

Ecnuv 3HayeHune ﬂepEMEHHOﬁ He MHTepecyeT, TO MOXXHO UCNO0JIb30BaTb aHOHMMHbIE NepemMeHHble B BUAe

CMMBONA nogyepKmBaHua '_'.

HCpC‘-ICHL BOITPOCOB JIs1 TPOBCACHUA HpOMCXCYTOqHOﬁ aTrTeCTalnun

. Tvnbl PYHKUUIA. YKaxKUTe TUN SaHHOW OYHKLMK: pair X Y = (X, Y).

. Cninckun. Ykaxute, kKakol U3 CnckoB siBnsieTcs Hegonyctumbiv B Haskell ?

. Jlornyeckune BblpaxeHus. BoluncrneHne dyHKUUNA.

. MpuopuTeT onepauunin. PacctaBbTe CKOOKM B COOTBETCTBMUN C MPUOPUTETOM OMNepaLmn.
. Tunbl cnuckoB. BeipaxeHue ["False", "True"] nmeet tnn?

. KopTexu. Ykaxunte Tvn gaHHoro BelpaxeHus: [(False , '0"), (True , '1")].

. PyHKUMM 06pabOTKN CINCKOB.

~NOoO O~ WDNPR



8. BbibepuTe npaBunbHoe onpegeneHne Ans yHKUMKU, KoTopas BblgaeT CNMCOK C N OANHAKOBbIMU
anemeHTamu replicate :: Int ->a -> [a]
9. KakoB pesynbTaTt gaHHoro BeipaxeHus foldl (-) 0 [1, 2, 3, 4]?

10.
11.
12.
13.
14.
15.
16.
17.

DyHKUMK BbICLLMX NOPSAKOB. KakoB pesynbTaT gaHHoro BelpaxeHus filter even (map (+1) [1..5])?
Cnvcku. MpennoxuTe BblpaXXeHUs, No3BonaoLLme nonyunTs [1, 2, 3, 4]?

Yrto Takoe cBepTka B Xackene. [puseante npumepbl peanmsaumm QyHKLMIA CO CBEPTKaMM.
Havite onpefeneHne napagurMbl NporpaMMMpOBaHUS.

[MpoBeanTe cpaBHUTESbHbLIN aHaNM3 pasnuyHbIX NapagmrM NPorpaMMmnpoBaHus.

YTto Takoe npaswuna, npeanoxeHuns n daktol B lNponore?

Kak ncnonb3oBaTtb nepemeHHble B [ponore?

YTto Takoe AeknapaTuBHbIA CMbICI MPOrpaMmbl U 3a YTO OTBeYaeT npoueaypHas

cemMaHTuKa?

18.
19.
20.

Yto Takoe wabnoH cnucka B MNponore. NpruBegute npumepbl WabnoHOB CrMcKa.
Kak paboTaeT npoueaypa append B [pornore?
Yto Takoe oTceyeHne? Kakne GbiBaloT oTceyvenns? MpruBeante npuMepbl KpacHOro 1 3ef1eHOro

oTce4yeHund.

21.

Kakuve cyliectBytoT npeaukatbl paboTsl ¢ 6a301 AaHHbIN B [1ponore?



