[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagenbue:
®WO: I'pub Bnapncnas Banepbesuy

WTET
LlomxHocTb: Pektop “eﬁ'ﬂc %
[ata nognucanus: 25.05.2026 20:47:41 & 1‘.‘_,‘
YHUKanbHbI MPOrpaMMHbIN KIKOY: %
637517d24e103c3db032acf37e839d98ec1c5bb2f5eb89c29abfcd71931985447 ‘ §
HUMIMS

HMEHH a. C. TPHECEACEA

OGpa3soBaTebHOE YaCTHOE yUPeKIEHHE BBICIIEro 00pa3oBaHusl
«MOCKOBCKHUH YHUBEPCUTET UMEHHU A.C. TPUBOEJIOBA»
(UMIID mm. A.C. I'puboenona)

UHCTUTYT MEXIYHAPOJIHOM SdKOHOMUKH, INJJEPCTBA U MEHE[)KMEHTA

®OH/JI OHEHOYHbLIX CPEJICTB

10 y4eOHOH TUCHHILIMHE:
HUHTEJUJIEKTYAJIBHBIE UH®OPMAIIMOHHBIE CUCTEMBI

HanpagJieHue noaroToBKu
09.03.03 IIpukaagnas uapopmMaTukKa

(YypoBenb DaxanaBpuar)

HanpasiieHHocTh (Mpodpuiib):
«AHAJIN3 JAHHBIX

®opma 00y4yeHHs. O4YHAS, 3209HASA

MockBa



DOH/T OTICHOYHBIX CPEICTB JUIS TUCUUTIINHBI «IHTeIeKTyallbHbIe HHPOPMAIIHOHHBIE CHCTEMBI.
Hanpasnenue MOATOTOBKH/CTIEIIUATBHOCTD 09.03.03 [Ipuknagnas nH(popmaTuka,
HarnpasieHHOCTh (poduib/criennanu3aius): Ananus Jlanueix/ B.H. Hazapos — M.: UMIID um.
A.C. I'puboenora.

(DOHI[ OLICHOYHBIX CPEACTB ABIACTCA HCOTHEM MO 4acTbIO pa6oqel71 IporpaMmbl JUCHUITIINHBI.

Pazpaborunk: B.H. Hazapos /

3aBeayromuii kadeapoi: Y 7/ / H. H. 3aryckun



1. ®©OHJ OHEHOYHBIX CPEACTB JJIAI TEKYIIET'O KOHTPOJIA
YCIHEBAEMOCTH, IPOMEXYTOYHOU ATTECTAIIUN

OBYYAIOIIIUXCHA 11O JUCIUITJIMHE

Hacrosmuit @onx  oneHounslx cpenacts (POC) mo  IUCITUTIIMHE
UHQOPMAITMOHHBIE CHUCTEMbD» SIBISICTCS HEOTHEMJIEMBIM MPWIOKEHHEM K pabodell mporpamme
muctmiaabl - (PIIJ])  «MHTemnekTyanbHbple  WH(OOPMAIMOHHBIC — CHUCTEMBD).

PacIpoCTpaHsIOTCA BCE PEKBU3UTHI YTBEPKAEHUS, npeacTapieHHblie B PIIJ] mo naHHON AUCHUILIMHE.

2. HEPEYEHBb OIIEHOYHBIX CPEJICTB
Jlyis ompenenieHuss KauyecTBa OCBOCHUS O0YYarOIIMMUCS yIeOHOTO
WCTIONB3YIOTCS CIIEAYIOIINE OIIEHOYHBIE CPEJICTBA!

Marcpuajia 1Mo AUCIUIIINHE

Ne Ouenovynoe KpaTkasi xapakTepuCTHKA OLIEHOYHOT 0 IIpeacrasiieHue
n/n CPEeACTBO CpeacTBa OLICHOYHOI'0 CPeICTBa
B ®OC
1 TectupoBanue Bun koHTpons, MO3BONAIOIIMKA  OLEHUTH | Bompocsl amst
HA3YYEHHBIA TEOPETHUECKUM MaTepHal. NIPOBEICHUS
TECTUPOBAHMSI
2 [IpakTuueckue Bua koHTpons, NO3BOJSIIOIIMKA OLUEHUTH | 3alaHus K
3ajaHus yMeHHe o0yyJaromerocs MPUMEHSATH | MPAKTUYECKOMY
OCBaMBAEMYI0 KOMIIETEHIIUIO B TPAKTUYECKUX | 3aHATHUIO
CUTyaLHsIX u IpH pelIeHnn
MIPOM3BOJICTBEHHBIX 3aJjau
3 KoutponwsHas Bua xoHTpoJis, MO3BOJSIIONINM OMpeAeTuTh | 3a1aHus KOHTPOJIHHOM
pabota pe3ylbTaT  OCBOEHHUS  KOMIIETEHIIMH TO0 | paboThI
JUCIMIIMHE B paMKaxXx paccMaTpUBacMOMN
TEMBI, OII€HUBAEMBIN c TIIOMOIIBIO
COOTBETCTBYIOIINX WHAUKATOPOB
JOCTHKECHHSI KOMIETEHIUI
4 CamocrosiTenbHast Bux koHTpons, NO3BOJSIIOIIMKA OLUEHUTH | 3alaHus
pabora MpopaboOTKy TEOPETHUECKOTO MaTepHania, | CaMOCTOSTENbHON
HU3yYeHHE  PEKOMEHIYEeMOH  JUTepaTyphl, | paboTHI
BBITIOJTHEHWE  MPAKTHKO-OPUEHTHPOBAHHBIX
3ajaHuil (3amosHeHHe TaOMuIl, MpPOBENEeHUE
CPaBHUTEIBHOTO aHAJN3a, COCTABIEHUE CXEM
W 7Ap.), pelIeHHe MPaKTUYEeCKUX 3ajad,
CO3aHne Mpe3eHTalUM, HAIlMCaHue
pedeparoB, TogOOPKY HOPMATUBHOTO H HHOTO
MaTepHaia U BBINOJIHEHUE IPYTHUX 3aJaHAN
5 Kypcosas pabota Bun koHTpons, MO3BOJSAIOIMI BBIABUTH | VIHOIUBUAYyalIbHBIE

CTCIICHb BJIAJACHUA 0a30BBEIMH 3HAaHUSIMH,
YMCHHUSAMU U HaBBIKAMH, HGO6XOI[I/IMBIMI/I JUIA
06y‘leHI/I${, U ONpCAC/INTL YPOBCHL BJIAICHUS
HOBBLIM MaT€praJIoM

3ajaHus  (T€MBl) JUis
KYPCOBO#1 pabOThI

6 3auer/3ayer c | Bua KOHTpPOIs, TIO3BOJISIONIMIA  BBISIBUTH
OLIEHKOW/DK3aMeH CTETICHb OBIIAJICHUS 3HAHHUSAMH, YMEHUSIMHU H
HaBBLIKAMH, HEOOXOIUMBIMHU UL

JMaTbHEHIIIET0 OCBOCHHUS 00pa30BaTEILHOMN
IIporpaMMel INOJATOTOBKH

Bormpocst s
MOJATrOTOBKU K
3a4eTy/3aueTy c
OIICHKOI/PK3aMeHyY

((I/IHTCJ'IJ'IGKTyaJ'ILHBIC

Ha gpmanmemi ©OC




3. HACHOPT ®OHJA OHEHOYHbIX CPEACTB JUCHUIIJIMHE

3.1. ConposoauTesbHasi HH(popManus.

PazpaboTunk

B.H. Hazapos

Kadenpa

[TpuknanHoit HHGOPMATUKH U
MH()OPMAIMOHHBIX TEXHOIOTHH

HaunmeHnoBanue JAUCHUITIINHBI

MHTEIUIEKTyalIbHbIE
MH(OPMAaLMOHHBIE CHCTEMBI

®DaxkynpTeT / UHCTUTYT

NHCTUTYT MeXTyHApOIHOU
AKOHOMUKH, TUACPCTBA U

MEHEHKMEHTA

Hanpagienue nmoroToBku / CeUaibHOCTh 09.03.03 IIpuknaanas
nHpopMaTHKa

KonunyecTBo BonpocoB B o1ieHOUYHBIX 3aanusax (quanazon) (Ot 12 go 24

OO6miee BpeMst TeCTUPOBaHUS (MUH) 90

O61mee konuaecTBo Boripocos/3ananuii B ®OC 24

Pa3memieHHOCTh Ha cailTe YHUBEPCUTETA IPUMEPHOTO /la

nepevHs BOnpocoB, 3agannii ®OC — 115t TOAroOTOBKU
00y4aromuxcs K MPOX0XKIESHUIO OIICHKH (112 / HeT)

3.2. Mojaeu KOHTPOJHPYEMBbIX KOMIIeTeHI[HIi:

Kon ®opmyIMpPOBKA HNuauKaTophl 10CTHKEHUS KOMIIETEHIUH
KOMIIeTeHIIHH KOMIIETeHIIHH
HK-7 Crnioco0OeH ocyIecTBISATh HIIK-7.1 3HaTh METOMBI U CPENCTBA

MPOEKTHPOBAHNE MPOTPAMMHBIX
HHTEpJEHCcoB

NPOCKTHPOBAHUS MPOTrPaMMHBIX HHTEpdericoB
HIIK-7.2 YMeTh NpUMEHSTh METOIBI U
CpeICTBa MPOSKTUPOBAHUS KOMITBIOTEPHOTO
IpOrpaMMHOT0 00ecreueHHs, CTPYKTYP
JAHHBIX, 0a3 TaHHBIX, TPOTPAMMHBIX
nHTepdeiicoB

4. COJEP) KAHUE OHEHOYHBIX CPEJACTB TEKYIIEI'O KOHTPOJIA

4.1. TUTIOBBIE TECTOBBIE 3AIAHUSI.
Tectel copmepkaT Ha0Op BONPOCOB, B MOJIHOM

o0beMe OXBaTHIBAIOIIUE HM3YUCHHBIN
TEOPEeTHYECKUH MaTeprai M0 yKa3aHHOW TeMe. BhIMoiHeHne TeCTOB MO3BOJIAET ONPENENUTh Pe3yabTar
OCBOEHUSI KOMITETEHIIMH MO AUCLUIUIMHE B paMKaxX paccMaTpHUBaeMOW TeMbI, OIIEHHBAEMBIH C MOMOIIbIO
COOTBETCTBYIOIIMX HMHAMKATOPOB NOCTIDKEHHWA KOMIETEHUMH. MHAMBHIOYyanbHBIH TECTOBBIN CEeaHC s
Kaxzoro oOyuatromerocst GopMHUpyeTcs IO CIEHaIbHOMY alrOpUTMY, OOECIIEUMBAIOIIEMY 3aJaHHYIO

TEMaTHYECKYIO CTPYKTYPY H MPOIOPHHUOHAIHHOE HATMYKE BOIIPOCOB PA3HOTO THIA U CIIOKHOCTH.
Ilpu cpopmuposanuu mecmoe nHeo6xo0uMo UCHOIL306aMb 3A0AHUA C1EOYIOUUX NUNOE.
Tun 3aganus 1. 3agaHus 3aKphITOrO THIIA HA YCTAaHOBIIEHHE COOTBETCTBHSL.
Tun 3aanusg 2. 3agaHus 3aKpHITOrO THITA HA YCTAHOBJIEHHUE MOCIIEI0BATENIbHOCTH.

Tun 3amanus 3. 3amaHus KOMOMHHMPOBAHHOTO THIIA, MPEAIOJArarolie BbIOOP OJHOIO

MMPaBUJIIBHOT'O OTBETA U3 NPCATIOKCHHBIX

Tun 3aganus 4. 3amaHus KOMOWHHUPOBAHHOTO THIIA,

OTBETOB U3 NMPECATIOKCHHBIX

npeamnojIararomue BI:IGOp HCCKOJBbKHX

Tun 3aJaHuA 5. 3a,Z[aHI/I}I OTKPBITOI'O THIIA C PAa3BEPHYTHIM OTBCTOM.




Tema Ko u popmysinpoBka NHaukaTopsbl 10CTHKEHUSA TecT o Teme
KOMMeETEeHIHH KOMINETEeHIIHH

Tema 1.1 IIK-7 Cocoben UIIK-7.1 3Hath Meronbl U cpeactsa | 3aganme 1
HcKycCTBEHH | OCYIIECTBIIATH MPOEKTUPOBAHUS nporpamMMHbIX | Bonpoc: Kakue u3 nepednciieHHbIX TeXHOJIOTHH U (hPSHMBOPKOB aKTHBHO
Bl MPOEKTHPOBAHUE nHTep(delicon MCTIONB3YIOTCSI B COBPEMEHHOM pa3padOTKe CHCTEM HCKYCCTBEHHOTO
WHTEIJIEKT: MPOTPaMMHBIX HMHTEJJIEKTa U TOJICPKUBAIOTCA UM UMEIOT aHaJIoTH B poccuiickoit UT-
NPEANOCHUIKH, | HHTEpQEHcoB sKocucTeMe?
pasBUTHE, 1. PyTorch
COBPEMEHHOE 2. TensorFlow
COCTOSTHHE 3. Oracle Database
pa3paboTok 4. ®oun «BOB.PO»

[IpaBunbHBIE OTBETHI: 1, 2
ITosicHeHue:

e PyTorch u TensorFlow sBnsitoTCS IPaBUIIBHBIMU OTBETAMH. JTO
MHUPOBBIE CTAaHAAPTHI B 00JIACTH TITyOOKOTO 00ydeHus. Poccutickue
KOMIIaHUH U UCCIIE0BATENIM aKTUBHO UX UCIIOJB3YIOT, a TAaKXKe
Pa3BUBAIOT COOCTBEHHbIE PEIICHHS U HAACTPOHKH (HarmpuMep, OT
Sber Al u Yandex), coBMecTUMBIE C 3TUMHU PpeiiMBOPKaMHU.

e Oracle Database siBisieTcst HepaBUJIBHBIM OTBETOM. JTO
MpoTpUeTapHas CUCTeMa YIpaBiIeHus: 0a3aMH JaHHBIX
aMEpHUKaHCKON KOMIIAHHUHU, KOTOpasi HE SIBIIAETCS
CHEUHAIN3UPOBAaHHBIM HHCTPYMEHTOM JUIst pa3padboTku Al u eé
WCIIOJIb30BaHME B HOBBIX POCCUHCKUX MPOEKTAX OrpaHUYEHO.

o Oonn «BOB.POy saBiseTcs HENPaBUIBHBIM OTBETOM. DTO
rOCy/IapCTBEHHBIN HHCTUTYT Pa3BUTHS, & HE TEXHOJIOTHSI, S3bIK
MIPOTPaAaMMHUPOBAHMSI WITH TIPOTPaMMHAasI cpea.

3aganue 2
Bormpoc: YcraHoBrTe IpaBUIIBHYIO [TOCIIEI0BATENBHOCTD STAIIOB BHEAPEHUS
OTEYECTBEHHOTO MPOTPAMMHOTO 00€CTIeYeHNS B OPraHN3alluy B
COOTBETCTBUHU C IPUHLUIIAMU UMIIOPTO3aMEIIEHUS.
1. Amnamus u aynut cyniectByromeit UT-undpactpykrypsl Ha Hau4ne
3apy6exnoro I10.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

2. TlunorHas skcmyaTanus BeiOpaHHoro poccutickoro I1O B ogHOM 13
JIeTapTaMEeHTOB.
3. MaccoBblii epexo/1 ¥ MOJHOE Pa3BepTHIBAHUE OTEUECTBEHHOTO
pelleHus o BCel opraHu3alyu.
4. TectupoBaHue M BEIOOP MOAXOISIIECTO POCCHICKOTO aHAJIOTa 13
peectpa MuHI(PHL.
5. OOydeHune COTpyAHUKOB pabOTe C HOBBIM ITPOrPaMMHBIM
obecrieueHreM.
[IpaBunbHsIf opsiok: 1, 4,2, 5,3
[Mosicuenne: Jloruka HaunHaercs ¢ ayaura (1), 4ToObI MOHATH 00bEM
npezacrosei padoTsl. [lanee cienyeT BIOOp KOHKPETHOI'O PELICHUS U3
onobpenHoro nepedns (4). [lepen mosHbIM BHEAPEHUEM 00s13aTelICH
MUJIOTHBIN 3ammycK (2) A7 BBISIBICHHS CKPBITHIX TipoOuieM. [lapannensHo wiu
cpasy mocJe MUI0Ta IPOBOAUTCS 00yUeHUe oIb30Bareie (5), 1 TOIBKO
3aTeM — TOJTHOMACIITa0HOe pa3BepThiBaHuE (3).

3aganue 3
Bomnpoc: Pacrionoxure B XpOHOJIOTHYECKOM MOPSIJIKE TOSIBIICHUE
CIIEIYIOIIMX KITFOYEBBIX TEXHOJIOTHI U CEPBUCOB B 00JIACTH NCKYCCTBEHHOTO
MHTEJUIEKTa OT POCCUNCKUX KOMITAHUI.

1. 3amyck ¢peiimBopka SberVision At KOMIBIOTEPHOTO 3PEHUSI.

2. Cosznanue Hetripocetn «Kpubpym» [uis aHanu3a HHTEpHET-TpaduKa.

3. TlosiBieHue rojaocoBOro MOMOIIHHUKA «AjHcay oT SHaekca.

4. Paspabotka s3b1koBoii Mozenu GigaChat ot Coepa.
[IpaBunbHbIM nopsiaok: 2, 3, 1, 4
ITosicuenne: Heitpocets «Kpnbpym» o1Ha U3 IEPBBIX MOITY4YHIIa U3BECTHOCTh
B cepeaune 2010-x. ['010coBO# MOMONTHUK «AJHca» ObLT IPeACTaBICH
SAnnexcom B 2017 rony. @peiiMBopk SberVision ObLI aHOHCHPOBAH B PaMKax
paszButus 3kocucreMbl SberAl B Hagane 2020-x. Moxens GigaChat, kak
npsimoit aranor ChatGPT, mosBunacek omHo# u3 mocneaaunx, B 2023 roxmy.

3aganne 4




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

Bormpoc: YcraHoBrUTE COOTBETCTBHE MEXKAY POCCUMUCKUMU KOMITAHUSIMU-
pa3paboTUMKaMU M UX KJIFOUEBBIMH MTPOAYKTaMHU WK CEPBUCAMU B cepe
HCKYCCTBEHHOTO MHTEIUICKTA M NH()OPMAITMOHHBIX TEXHOJIOTHH.
3aganue 5

YcTaHOBHTE COOTBETCTBHE MEXKIY POCCHICKIMH KOMITAHHSIMH-
pa3paboTUMKaMU M UX KJIFOUEBBIMH MTPOJIYKTAMU WIN CEPBUCAMU B cepe
MCKYCCTBEHHOTO MHTEIUIEKTa i WH()OPMAITMOHHBIX TEXHOJIOTHIA.

Crnucoxk A (Komnanus):
1. SAunexc

2. Coep

3. OC «AabT»

4. Kaspersky

Crucox b (Ilpomyxt/Cepsuc):

A. GigaChat — mHorodyHKIMOHANBHAS HEHpPOCETeBask MOJICIb
B. Tarantool — BeicokonpoussoautensHas CYB/] u miatdopma
MPUIOKEHUN

C. YandexGPT — reHepatuBHast S36IKOBast MOJIEITh

D. ductpubyTtuBbl Linux ams Ou3Heca 1 roccekTopa

E. Neural Networks — ¢peiimMBopk 1151 KHOEpOE30acCHOCTH

Ortset: 1C, 2A, 3D, 4E

ITosicuenne: CoOTBETCTBHE CTPOUTCSI HA OCHOBE ITyOIMYHO U3BECTHON
uHpopMaIuu o (hIarMaHCKUX NPOJyKTax dTHX Kommnanuil. Sxaekc u Coep
akTuBHO pa3BuBatoT reneparuBabiil UM (YandexGPT u GigaChat).
Kommnanus «bazanst CIIO» passuBaet nuneiiky OC «Aibty». JlabopaTopus
Kacmiepckoro nuBectupyet B Al s 3anad kudepOezonacuoctu. [Ipomgykr
Tarantool (B) He sBisercs kiroueBbsIM TSt SHACKCa B KoHTeKeTe U myist
LIMPOKOH ayJUTOPHUH.

3aganue 6




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

Bompoc: YcranoBute COOTBETCTBHE MEXKIY THIIAMH MTPOTPAMMHOTO
oOecreveHus U UX MOMYJISPHBIME POCCUHCKUMU aHAIOTaMHU.
Bompoc: YcraHnoBuTe COOTBETCTBUE MEKAY TUIIAMHU ITPOrPAMMHOIO
obecrieueHus M UX TOMYJISIPHBIME POCCUHACKUMH aHAIOTaAMH.

Crucox A (Tun I1O / MupoBoii ananor):

1. Onepannonnas cucrema (Windows)

2. Oduchsrii maket (Microsoft Office)

3. Cucrema ynpasnenus 6azamu naHaeix (Oracle)
4. ERP-cuctema (SAP)

Cnucok b (Poccuiickuit ananor):
A. 1C:Ilpennpustue

B. P7-Oc¢uc

C. Astra Linux

D. Postgres Pro

Otser: 1C, 2B, 3D, 4A

[osicuenne: Astra Linux — Benymias oredectBenHas OC. P7-Oduc — oann
U3 OCHOBHBIX pOCCHIICKHX O(MCHBIX MakeToB. Postgres Pro —
BBICOKOIpon3BoAuTENbHAS poccuiickas CYB/l Ha 6a3e OTKpHITOro
PostgreSQL. «1C:IIpeanpustue» — ¢uarmanckas poccuiickas miarhopma
JUISl aBTOMATHU3aIMH YIIpaBJIeHust On3HecoMm, npsiMoii anaior ERP-cucrem

[osicuenne: Astra Linux — Benymias oredectBennas OC. P7-Oduc — oann
13 OCHOBHBIX POCCHUHMCKHUX OQHCHBIX MakeToB. Postgres Pro —
BBICOKOIIPOU3BOIUTENbHAS poccuiickas CYB/ Ha 6a3e OTKpBITOro
PostgreSQL. «1C:Ilpeanpustue» — ¢armaHckas poccuiickas miardopma
JUUIST aBTOMATH3AIINHN YIIpaBIeHUsS On3HecoM, nmpssMoit anamor ERP-cuctem.
3aganue 7

Bompoc: Kakas poccuiickas Beicokonpousogutenbnas CYB/l, ocHoBaHHas
Ha OTKPBITOM Kojie PostgreSQL, mmpoko ucronb3yeTcsi B roCy1apCTBEHHOM




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

Y KOPIIOPAaTUBHOM CEKTOPE AJISl CO3AAHUS KPUTHYHBIX K HArpy3Kam
WHPOPMALMOHHBIX CHCTEM?

1. MySQL

2. Tarantool

3. Postgres Pro

4. 1BM Db2
[IpaBuiabHBI OTBET: 3
[TosicHeHue:

e Postgres Pro siBnsieTcst mpaBUIBLHBIM OTBETOM, TaK KaK 3TO UMEHHO
poccuiickas koMMmepueckas Bepcus PostgreSQL ¢ cyliecTBeHHbIMU
YIIy4IIEHUSIMUA TPOU3BOAUTENILHOCTH U (PYHKIIHOHAIBHOCTH.

e MySQL sBnsieTcst HeIpaBUWIBHBIM OTBETOM, TaK Kak 310 CYB/I,
W3HAYaJIbHO CO3/TaHHAs IIBEJICKON KOMIIaHUCH, a ceiyac
npuHaIexKamas ameprukanckoi Oracle Corporation.

e Tarantool siBiseTcst HenpaBUILHBIM 0TBeTOM. JT0 HEe CYB/I B
KJIACCHYECKOM MOHUMAaHUH, a miardopma it in-memory
BBIYUCIICHUN 1 0a3a JaHHBIX B BU/IE TPUIOKEHHSL.

e IBM Db2 sBnsieTcs HenpaBUIbHBIM OTBETOM, TaK KaK 3TO
nponpuerapHas CYB/] amepukanckoil komnanuu [BM.
3ananue 8
Bomnpoc: Kakoit ppeiimBopk 0T poccuiickoii kommnanuu Sber,
NPEIOCTABISIOIINI HHCTPYMEHTBI JJ1s1 TOCTPOEHUSI MOJTHOTO nkia ML-
pa3paboTKN — OT HCCIIEA0BaHMA 10 UH(EPEHCa, SBISETCS YaCThI0
aKocucTeMbl SberAl?

1. MLflow

2. Airflow

3. ML Space

4. H20.ai
IIpaBunpHBIN OTBET: 3
Iosicuenne:

e ML Space siBisieTcs MpaBIIIBHBIM OTBETOM. DTO 0OJavHas
miatdopma ot SberBank asst mosHOrO 1MKIIa paboT MO MAITMHHOMY



https://h2o.ai/

Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

00y4YEeHHIO U aHAJIN3Y JaHHBIX, KJIFOUYEBOH IPOIYKT B 3KOCHCTEME
SherAl.
MLflow, Airflow u H20.ai siBnsiroTCSt HENMPaBUIBHBIMH OTBETaMH. DTO
HOITYJISIPHBIE MEXKAYHAapOAHbIE open-source (pperMBOpPKHU U M1aTHOPMBbI
(M3HaYATPHO aMEPUKAHCKHE), & HEe TIPOIYKTHI, pa3padoTaHHBIE POCCHUICKON
KOMITAHHEH.
3ananue 9
Bomnpoc: Kak Ha3bIBaeTCsi OCHOBHAs FOCYJapCTBEHHAsI HHPOPMALUOHHAS
CUCTEMa, SABJISIOIAACS PEECTPOM POCCUUCKHUX MPOTPaMM ISl SIEKTPOHHBIX
BBIYUCIUTEIBHBIX MALIMH U 0a3 TaHHBIX, CO3/aHHast IS TTOAJCPIKKH
umnopro3aMenieHusi? OTBET JOJKEH ObITh IPEACTABICH B BUIC
oOuIenpuHATONH a0OpeBHATYPHI.
[MpaBunbhueiii otBeT: EPII (EquHbIi peecTp pocCUIICKHUX MPOrpaMMm)
[osicuenwne: EPII (ExuHebIil peecTp poOCCHHCKUX MPOTPaMM) — STO CUCTEMA,
KoTopyto BeneT Muntmdpsl Poccnu. Hanmaue mporpaMMel B 3ToM peectpe
SBTISIETCSl 00sI3aTEIbHBIM YCIOBUEM JIJIS €€ JOIMYCKa K 3aKyIKaM
rOCYIapCTBEHHBIMU U MYHHLIMIATBHBIMHU YUPEXKACHUSIMU B COOTBETCTBUH C
noctaHoByieHueM IIpaButenscta PO Ne 1236.

3ananme 10

Bomnpoc: Kakast poccuiickast KOMIIaHUs, ABIISIOIIASACS JTUAEPOM Ha PBIHKE
MOVCKOBBIX CHCTEM M MHTEPHET-CEPBUCOB, pa3padoTaiia 1 aKTHBHO
pa3BUBaeT TeHEPATUBHYIO sI3bIKOBYIO MoJienb YandexGPT, a taxxke
¢peiimMBopK 111 MamtiHHOTO 00yueHus: CatBoost? OTBET COCTOUT U3 OHOTO
CJIOBa.

[IpaBunbHBIM oTBET: SAHACKC

Ilosicuenne: SInaexc — 310 0J1HA U3 KpynHeHmux poccuiickux UT-
KOMITaHHUH, KOTOpasi ¢ CaMOro Haydajia CBOEH JesITeIbHOCTH Oblia
cokycrpoBaHa Ha pa3padOTKe aJrOPUTMOB HCKYCCTBEHHOTO MHTEIUIEKTA
JUTSL TIOWCKA, a TeTrephb co3aaeT u quiarMaHckue renepatiHabie Mojenu (GPT)
Y BCEMHUPHO U3BECTHBIE open-source oudimoteku st ML (CatBoost,
MatrixNet).
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Tema Koa n popmyanposka NHauKaTophl J0CTHKEHUS Tect no Teme

KOMIETEeHIINN KOMIETEHIINHU
Tema 1.2 IIK-7 Cnocoben HUIIK-7.1 3Hate MeTompl m cpeacTtBa | 3aganue 1
Jlannbie u OCYIIECTBIIATh MPOEKTUPOBAHUS nporpaMMHbIX | Kakue 3 nepeuucieHHbIX TEXHOJIOTHI U SI3BIKOB UCTIOIB3YHOTCS JUIS PabOTHI
3HAHUSA MPOEKTUPOBAHUE uHTepdhericon CO CTPYKTYpUPOBaHHBIMU JaHHBIMH U 3HAHUSMH B CUCTEMax
MPOTPaMMHBIX HCKYCCTBEHHOTO WHTEIIICKTA?
nHTepdericoB 1. SQL mist BEITOTHEHHS 3aIIPOCOB K PEIIAIIMOHHBIM 0a3aM TaHHBIX,

XpaHsUM (HaKThl 1 OHTOJIOTHH.
2. S3eik OWL (Web Ontology Language) anst ¢opManbHOTO OMTUCAHHS
3HaHUU ¥ OHTOJIOTHH.

3. SI3wik pasmetku HTML mis co3nanust BeO-uHTEPQEICcOB.
4. ®@peiimBopk TensorFlow miist paboThI ¢ BEKTOPHBIMU
npencraieHusMu cioB (Word2Vec, GloVe).
OtseT: 1,2, 4

[Mosicuenue: SQL sBnsieTcs mpaBWIHLHBIM OTBETOM, TaK 3TO OCHOBHOM SI3BIK
JUISL B3aUMOJEHCTBUSA ¢ pessiunOHHBIMU B/, KOTOpbIE 4acTO UCTIOIB3YIOTCS
JUTSL XpaHEHUS! CTPYKTYPUPOBAaHHBIX ()aKTOB B SKCIIEPTHBIX CHCTEMaX U
npyrux U -npunoxenusx. OWL sBnsercs mpaBUIbHBIM OTBETOM, TaK Kak
3TO CTaHJAPTHBIN S3bIK CEMAHTUYECKOM MAyTUHBI ISl CO3IaHUSI CIIOKHBIX
OHTOJIOTHH, TTO3BOJISFOIIUX MallliHAM "TTIOHUMATh'" CMBICT JaHHBIX.
TensorFlow siBisieTCs MpaBHIIbHBIM OTBETOM, TaK KaK OH MCITOJIb3YETCS JIIS
CO3/aHUS MOJIENICH, KOTOPhIEC MPEOOPa3yIOT TEKCTOBBIC JaHHbIC
(HECTPYKTYypHUpOBaHHBIEC 3HAHUS) B YMCIIOBBIE BEKTOPHBIC TIPECTABICHUS, C
KOTOpBIMU MOKeT paboTtars UU.

3aganue 2
Kakwe n3 nepeyrciieHHbIX KOMIIOHEHTOB U TEXHOJIOTHI SIBIISTIOTCS
KITFOUEBBIMU JIJIs IOCTPOCHUS CHCTEM, OCHOBaHHBIX Ha 3HaHHsAX (Knowledge-
Based Systems)?
1. baza mannbix PostgreSQL muis xpaHeHUs ChIPhIX TPaH3aKIIMOHHBIX
JIAaHHBIX.
2. basa 3nanuii, cogeprkaiuas npasuia u GaxkThl O NIPeIMETHON
oOmactH.
3. Mexanu3sm norudeckoro BoiBoja (Inference Engine).




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

4. T'padmueckwii mporeccop (GPU) mis yckopeHUs] MaTpHIHBIX
BBIUMCJICHU.

Ortser: 2, 3

IlosicueHne: ba3za 3HaHUH SIBIIIETCS IPABWIBHBIM OTBETOM, TAaK KakK 3TO SAPO
71100011 cUCTEMBI, OCHOBAaHHOM Ha 3HAHUSIX; OHA CONEPKHUT CUMBOJINYECKOE
MIpeJICTaBIEeHUE SKCIIEPTHBIX 3HaHUH. MeXaHU3M JIOTHYECKOT0 BBIBOAA
SIBJISIETCS] IPABUIIBHBIM OTBETOM, TaK KaK 3TO "MO3r" CUCTEMBI, KOTOPBIN
MPUMEHSIET JIOTHYECKUE NpaBuiIa K 0a3e 3HaHUHN TS OTY4YEHHUS] HOBBIX
(haKTOB U OTBETOB.

3anganue 3

YcTaHOBHTE MOCIEI0BATEIBHOCTh 3TAOB IPE0OPa30BaHMsl JaHHBIX B
3HaHMS B KOHBeHepe 00paboTKu MHPOPMAIH HHTEILIEKTYIbHOW CHCTEMOH.

1. Tlpumenenwue 3HaHui: Mcrnonbp30BaHue MoOJIeNIeH U MPaBUIT JJIs
NPUHATHS PELICHUH, IPOrHO3MPOBAHMS WM reHepauuy insights.

2. Wurepnperauus: [IpeoOpazoBanue OUMIEHHBIX JaHHBIX B
CTPYKTYpUPOBaHHBIN (hOpPMAT, IPUTOHBIN JJIsl aHANK3a (HanpuMep,
TaOIUIBL, TpadBbI).

3. Hnrerpauus 3Hanuii: Popmanuzanus 1 COXpaHECHHE U3BJICUEHHBIX
3aKOHOMEpHOCTEH B 0a3e 3HAHWH WK B BUJIE MOJIENIeH MAIlIMHHOTO
00y4eHusl.

4. Coop nanubix: [lomydyeHue ChIpBIX JaHHBIX U3 PA3TUYHBIX
HCTOYHHUKOB (CEHCOPHI, 0a3bl JAHHBIX, JOKYMEHTBHI).

5. H3Bneuenue 3HaHwmit: O6HapyKeHHE 3aKOHOMEPHOCTEH, MATTEPHOB U
B3aMMOCBSI3€H B JaHHBIX C MOMOIBIO anropuT™MoB Data Mining mnu
ML.

OtBeT: 4,2, 5,3, 1
INosicuenue: IIpouecc HaunHaeTcst co cOopa ChIPHIX JaHHBIX (4). 3aTeM

JTAHHBIE TIPUBOMIATCS K CTPYKTYpHpOBaHHOMY Buy (2). Ha cienyromem
dTane U3 HUX U3BJICKAIOTCS CKPBITHIE 3aKOHOMEPHOCTH (5). OTH




Tema Koa n popmyanposka NHauKaTophl J0CTHKEHUS Tect no Teme
KOMIICTCHIIHH KOMIICTCHIIHH

3aKOHOMEPHOCTH (hOPMATH3YIOTCS M COXpaHsroTcs Kak 3HaHu (3). Hakownerr,
HAKOIUICHHBIC 3HAHUS MCIIOJIb3YIOTCS JIJIsl pEIICHUS TPaKTHYeCKuX 3a1a4 (1).

3aganue 4
Pacrionoxxute B TOrn4eckoM NOPSIKE 3Talbl pa3padOTKU U BHEIPEHUS
OTEUYECTBCHHON MHTEIUIEKTYaJIbHOH CHCTEMBI, Pa0OTArOIICH ¢ TaHHBIMH U
3HAHUSMHU.
1. ®dopmanuzanys 3HAHUH SKCIEPTOB U MPOSKTUPOBAHUE OHTOJIOTHU
MpeIMETHON 00JIacTH.
2. YcTaHOBKa U HACTPOHKA POCCHICKON OMEPAIMOHHON CHCTEMBI
(Astra Linux) u CYBJ] (Postgres Pro).
3. HHTerpauusi CHCTEMBI C IPOU3BOICTBEHHBIMHU MPOLIECCAMH,
oOydeHune oIbp30BaTenei.
4. Pa3paboTka nporpaMmHbBIX Moayiiel (Ha Python/Java): ETL-
MPOIIECCHI, MEXaHU3M BBIBOJIA, TIOJIL30BATEILCKUI HHTEP]EIC.
5. Amnanu3 6usHec-TpeOOBaHMI U BBIOOP apXUTEKTYPHOTO PEIICHUSI.
[IpaBuibHBIM nOpsiaok: 5, 2, 1,4, 3
[Mosicuenne: HaunHaeTcs Bce ¢ aHanu3a TpeOOBaHUN 1 TPOSKTHPOBAHUS
apxutekTypsl (5). Janee noarorasnusaetcs undpacrpykrypa: OC u CYB]]
(2). 3arem hopmanm3yeTcst camasi IieHHAst YaCTh — 3HAHUS O TIPEMETHOM
obnactu (1). [Tocne 3Tor0 cozmaercs mporpaMMHoOe oOecTieueHue,
peanusyroriee JoTuKy (4). PUHANBHBIN 3Talm — BHEAPEHUE U MHTETpAIus

).

3aganme 5
Bomnpoc: YcranoBute COOTBETCTBUE MEXKTY KOHIICTIIIUEH TPECTABICHUS
3HAHWI U €€ OIMCAHUEM.

Crucok A (Konuenmms):

1. OHTONOTHS

2. CemaHTHYECKasI CETh

3. Opeiim

4. Jlorvka npeArKaToB NEPBOTO MOPSIKa




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

Crucok b (Onmcanue):

A. IIpogyxuuonHoe npasuio Buzaa "ECJIU (ycnosue) TO (mefictue)".

B. ®opmankHOE, SBHOE ONMMCAHNE TOHITUH (KJIacCOB) M OTHOILICHUN MEXIY
HUMH B IIPEIMETHOM 00IacTH.

C. CtpyKTypa IaHHBIX AJIS [IPEICTABICHUS CTEPEOTUIIHON CUTyaluuy,
cocToAlIas U3 cI0TOB (aTpuOyTOB).

D. I'pad, y31bl KOTOPOTO MPEACTABISAIOT HOHITHS U OOBEKTHI, & IyTH —
OTHOILEHUS MEKIY HUMH.

E. ®opmanbHas cuctema, UCTIONB3YIONIAs KBAHTOPHI U MPEAUKAThI JUIS
BBIPJKEHHUS CIIOKHBIX YTBEPKIACHUH 00 00beKTax.

Ortser: 1B, 2D, 3C (®peiim — cTpyKTypa co cIoTamu)

e 4 -E (Jloruka npenukaToB — ¢opMabHas CUCTEMa C KBAHTOPAMH)
[Mosicuenue: OHTONOrHS — 3TO cTporoe hopmanbHoe onucanue (1-B).
CemMaHTH4eCKast ceTh — 3T0 rpadoBast Mojeb 3HaHui (2-D). dpeiim — 310
MoJelb o0bekTa yepes ero arpuOyThI (3-C). Jloruka npequkaToB — 3T0
MaTeMaTHYecKuid (yHAaMEHT AJISi MHOTUX CHCTEM IIPEICTaBICHUS 3HAHUI
(4-E). Bapuant A onmceiBaeT GopMy MpaBuia, HO HE SBIISETCS
WCYUEPITHIBAIOIINM OITUCAHUEM.

3ananue 7
YCcTaHOBUTE COOTBETCTBUE MEXKTY THIIOM JAHHBIX/3HAHUNA U TEXHOJIOTHEH
WU SI3BIKOM JUTSL pa0OThI ¢ HUM B KOHTeKkcTe WU

Criucok A (Tum gaHHBIX/3HAHUH):

1. CrpykTypupoBaHHbIe (HaKThl B TAOIUIAX

2. Onronorun u cemantuieckue rpagsi (RDF)
3. Jlornueckue npaBuiia 1 CAMBOJIBHBIC 3HAHUS
4. HectpykTyprpoBaHHBIE TEKCTOBBIE JaHHBIE

Criucok b (Texnonorus/S13b1k):
A. S3bik 3ampocoB SPARQL
B. A3eix SQL

C. 31k Prolog




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

D. bubnmorexu Python (NLTK, spaCy) mist 06paboTKi €CTeCTBEHHOTO
SI3BIKA

Ortser: 1B, 2A, 3C, 4D

[Mosicuenne: SQL — MHCTpyMEHT /15t pabOThI C PENSIIMOHHBIMU TaHHBIMU
(1-B). SPARQL — s13bIk 3aIIpOCOB K CEMaHTHUYECKUM JaHHbIM (2-A). Prolog
— SI3BIK JIoTHYecKoro nmporpammupoBanus (3-C). budmmorexu NLP
npeoOpas3yroT TEKCT B CTPYKTYpUpOBaHHY0 nH(popmanuio (4-D).

3aganue 8

Bomnpoc: Kakoif s3Ik MporpaMMUpOBaHUsl, OCHOBaHHBIN Ha JIOTUKE U
MCUHUCIICHUH IPEANKATOB, SIBIISETCSA KJIACCHYECKUM BHIOOPOM ISl CO3AaHUs
CHCTEM, OCHOBAHHBIX Ha 3HAHUSX, OJarogapsi BCTPOCHHOMY MEXaHU3MY
norcka ¢ Bo3BparoM (backtracking) u yaudukamnmu?

1. Python
2. Java
3. Prolog
4. C++

[IpaBuiabHBIM OTBET: 3

Iloscuenue:

e Prolog siBisieTcst MpaBUIIBHBIM OTBETOM, TaK KaK €ro
BBIYUCITUTEIbHASI MOZIETIb HAPSIMYIO COOTBETCTBYET 3a7a4am
JIOTHYECKOT0 BBIBOJA. MexaHn3Mbl yHU(UKAIMA U aBTOMATHYECKOTO
mepebopa ¢ BO3BpaTaMu IMO3BOJISIOT €My " TOKa3bIBaTh'" TEOPEMBI Ha
OCHOBE 0a3bl ()aKTOB M MPABUJI, YTO SABJSETCS CyThIO pabOTHI MHOTHX
CHCTEM, OCHOBAHHBIX HA 3HAHUSX.

e Python, Java, C++ sBns10TCS HENPAaBUIBHBIMU OTBETaMH. JTO S3bIKH
obmero HazaaueHus (umnepatusHble Wi OOIT). Xots Ha HUX
MOKHO p€aJIn30BaTh MEXAHU3M JIOTHYECKOTO BBIBOAA, JJIsl 3TOTO




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

nmotpedyeTcs mucaTh ero "BpydHy0", B TO BpeMs Kak B Prolog on
SBJISIETCSl YACTHIO CaMOH SI3bIKA.

3aganue 9

Bomnpoc: Kakas u3 nepeqncieHHbIX POCCUHCKUX CHCTEM YIpaBleHUs 0a3aMu
JIaHHBIX, sIBJAOascs pa3purueM PostgreSQL u Bxonsias B peecTp
Muntmdpsl, MoxkeT 3()(GEKTHBHO HCTIONB30BaTHCS HE TONBKO /IS XPaHESHUS
CTPYKTYPUPOBAHHBIX JAHHBIX, HO U JIS BBIIIOJIHCHUA CIIOKHBIX
aHAIMTUYECKHUX 3aIIPOCOB, HEOOXOAMMBIX JJIsl TIOJATOTOBKH JaHHBIX IS
Monenet UN?

1

2.
3.
4.

SQLite

MySQL

Postgres Pro
Microsoft SQL Server

[IpaBuiabHBIM OTBET: 3

Ilosicuenue:

Postgres Pro siBnsieTcst mpaBUIIEHBIM OTBETOM, TaK KaK 3TO
POCCHUICKUI MPOAYKT, YHACIIEIOBABIINI BCE MOLIHBIE BOZMOKHOCTH
PostgreSQL st aHanmuTHkK (OKOHHBIE QYHKIH, HHIEKCBHI JUIS
MOJTHOTEKCTOBOTO TO¥CcKa, oaepxkka JSON), uto nenaer ero
OTIIMYHBIM BBIOOPOM JIJIS 3Tamna MOATrOTOBKH JaHHbIX B M-
MIPOEKTAaX.

SQLite siBrsieTCS HEMIPABUIILHBIM OTBETOM, TaK KaK 3TO
BcTpauBaemast b/, He mpenHa3HaueHHAs ISl CIIOKHOU
aHAJTUTUIECKOW 00pabOTKH OONBIIUX 00HEMOB TAHHBIX.

MySQL u Microsoft SQL Server siBIsIOTCS HETIPaBIIILHBIMA
OTBETaMH, TaK KaK 3TO MPOAYKTHI aMepHKaHCKuX kommanwuii (Oracle
Corporation u Microsoft COOTBETCTBEHHO).




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

3ananme 10

Bomnpoc: Kak Ha3biBaeTCss OCHOBHOW OTKPBITHIN SI3BIK JJISI CO3/IaHUS BEO-
OHTOJIOTHA, TIO3BOJISIFOIIUIN ONPEIEIATh CII0KHBIC HEPAPXHUH KIIACCOB,
CBOWCTB M OTpaHUYCHHH, YTO JICTACT 3HAHUS MAIIMHOYUTACMBIMH U
MIPUTOTHBIMHA JJIS JIOTHYEeCKOTo BbIBo/a? OTBET COCTOUT U3 ab0peBHATYPHI
u3 Tpex OyKB.

[IpaBunpHelii orBeT: OWL

[Mosicuenne: OWL (Web Ontology Language) — sto cranmapt
koHcopimyMa W3C, pa3paOoTaHHBIH CHICIUATBLHO IS IPEICTaBICHUS
0oraThIX U CIIOYKHBIX 3HAHUH O TIPEAMETHBIX 00nacTax. OH OCHOBaH Ha
JIOTHKE W MO3BOJISIET JeaTh BHIBOJIBI, KOTOPBIC HE OBLTH SBHO 3asBJICHBI B
JAHHBIX.

3apganme 11

Bomnpoc: B KoHTeKCTe MaIMHHOTO 00YYEHUSs, KaK Ha3bIBAETCSI IPOLIECC
npeoOpa3oBaHHs HECTPYKTYPUPOBAHHBIX MU KATErOpUAILHBIX JaHHBIX B
YHUCIIOBOM (hOpMAaT, MPUTOMHBIN JUTa 00ydeHus anroputMoB? [Ipumepom
aBisiercst one-hot encoding uiu co3aHre BEKTOPHBIX NMPEICTABICHNHN CIIOB.
[IpaBunpHelii oTBeT: Bextopuzanus (wim Koauposanue)

Iosicuenune: Bexropurzanus (MM 4UCIOBOE KOAUPOBAHNUE) — 3TO
(byHAaMEeHTaIbHBIN ATall IOATOTOBKH JAHHBIX 1151 OOJIBIIMHCTBA MOAETIECH
MaluHHOTO 00yueHus. [TockonbKy anroputMel ML paboTaroT ¢ unciamuy,
J00bIe TEKCTHI, KATETOPHH MITH H300pasKeHHs JOJDKHBI OBITH CHAvasa
npeoOpa3oBaHbl B YMCIIOBBIE BEKTOPHI MM MaTpHIbl. be3 atoro mara
o0yueHHe Moieneil HEBO3MOXKHO.

Tema 1.3
MoaenupoBan
W€ 3HAaHUH O
MPEIMETHBIX
00/1aCTIX KaK

IK-7 Cnocoben
OCYUIECTBIIATh
MPOCKTUPOBAHHUE
MPOTPaMMHBIX
nHTep(dencoB

HUIIK-7.1 3parn: Metonpl u
CpeacTBa IIPOEKTUPOBAHMS
POrpaMMHBIX UHTEp(dercoB

3aganue 1

Bormpoc: Kakne 13 nepedncieHHbIX TEXHOJIOTUI U SI3bIKOB
POrpaMMHUPOBAHUS SIBJISIIOTCS HanboJiee peJieBaHTHBIMU ISl pa3paboTKu
KOMITOHEHTOB MHTEIJIEKTYalIbHBIX CUCTEM, CBA3aHHBIX C XPAHEHUEM,
M3BJICYCHNEM U JIOTHYECKHM BBIBOJIOM Ha OCHOBE 3HAHUMN?




Tema Koa n popmyanposka NHaukaTopsbl 10CTHKEHUS Tecr no Teme
KOMIIeTeHLIMH KOMIEeTeHIMH
OCHOBA 1. Prolog
WHTEJUIEKTyall 2. HTML
BHBIX CHCTEM 3. SQL
4. SPARQL
[IpaBunbHBIC OTBETHL: 1, 3, 4
ITosicHeHue:

e Prolog sBnsieTcs MpaBUIIBHBIM OTBETOM, TaK KaK 3TO S3BIK
JIOTUYECKOTO POTPaMMHPOBaHNs, CO3aHHBIN specifically ms
pa6OTLI C CUMBOJIMYCCKUMU 3HAHUAMU U IIpaBUJIaMH JIOTUYECKOT'O
BBIBOJIA, UTO SIBIISICTCS] OCHOBOW MHOTHX JKCIIEPTHBIX CUCTEM.

e SQL sBnsieTcs MpaBUIbHBIM OTBETOM, TaK KAK ’TO OCHOBHOU SI3BIK
JUTsl pabOTHI C PENIAIIMOHHBIMY 0a3aMU JIAHHBIX, KOTOPBIC 4aCTO
WCTIONB3YIOTCS [IUIsl XpaHEHUS CTPYKTYPHUPOBAHHBIX (PaKTOB U
OHTOJIOTHH B MH(POPMAIIMOHHBIX CUCTEMaX.

o SPARQL siBnsieTcss mpaBWIHHBIM OTBETOM, TaK KaK 3TO SI3BIK
3arpocoB K ceMaHTn4YecknM 0a3am naHHbIX (RDF), koTopsrii
SIBJISICTCS] KJTFOUSBBIM TEXHOJIOTHYECKHM CTeKoM Jutst BeOa JlaHHBIX 1
CJIOXKHBIX OHTOJIOTHH.

e HTML sBnsiercss HENpaBUWIBHBIM OTBETOM, TaK KaK 3TO SI3bIK
pasMeTKH AJIs CO3AaHus BEO-CTpaHMUIL, a He I MPOrPaMMHUPOBaHUS
JIOTHKH WX pabOTHI CO 3HAHUSIMH.

3anganue 2
Bomnpoc: /[t pa3pa®oTku kakoi KOMIOHEHTHON apXUTEKTYpPbl COBPEMEHHOM
WHPOPMAITMOHHON CHCTEMBI MOXKHO 3()(DEKTUBHO HCIIOTH30BATH CIICTYIOIIHE
OTEYECTBEHHBIE IPOrPaMMHBIE TPOAYKTHI?

1. PostgreSQL

2. 1C:IIpennpusitue

3. Adobe Photoshop

4. Astra Linux
[IpaBunbHBIC OTBETHL: 1, 2, 4
ITosicHeHue:




Tema Koa n popmyanposka NHaukaTopsbl 10CTHKEHUS Tecr no Teme
KOMIICTCHIIHH KOMIIETCHIIH

e PostgreSQL sBiseTcs mpaBmIbHBIM OTBETOM, TaK KaK 3TO MOITHAS
CVYB/] (poccuiickas Bepcus — Postgres Pro), kotopas MoxeT
ciyxuth backend'om asnis XpaHeHHs JaHHBIX U MOZETEH 3HAHUN
MHTEIUIEKTYAJIbHOIN CHCTEMBI.

o 1C:Ilpeanpusitue gABaseTcs NPaBUIbHBIM OTBETOM, TaK Kak 3Ta
1aTopMa MO3BOJIIET MOJCIHUPOBATH CI0XKHBIE OM3HEC-TIPOLIECCH U
npeaMeTHbIe 001acTy, YTo ABJsieTcst POPMOI IpeacTaBICHUS
3HaHUH, U MOYKET UHTEIPUPOBATHCS ¢ pyruMu KomnoHeHTtamu MC.

e Astra Linux siBisieTcst MpaBUIIBHBIM OTBETOM, TaK Kak 3TO
ceprudunmpoBanHas otedectBeHHass OC, Ha KOTOPOI MOXKET OBITh
pa3BepHyTa BCsl HHQpacTpyKTypa HH(POPMAITMOHHON CUCTEMBI,
BKJIIOYAsl MHTEJUIEKTyaJIbHbIE MOJTYJIH.

e Adobe Photoshop siBnsieTcst HenpaBUILHBIM OTBETOM, TaK KaK 3TO
rpadUuecKuil peakTop, He UMEIOLIMI OTHOIICHUS K pa3paboTKe
APXUTEKTYPBl HHOOPMAIIMOHHBIX CUCTEM.

3ananue 3
Bompoc: YcranoBuTe JTOrMUECKYIO MOCIE0BATENLHOCTD ATAIIOB CO3/IaHUS
0a3bl 3HAHWH /ISl MHTEIIEKTYallbHOW CUCTEMBI.

1. dopmanuzamnus 3HaHMIA (CO3JaHIE OHTOJIOTHH, TIPOTYKITUOHHBIX
TIpaBHI).

W3BnevyeHne 3HaHUH y 9KCIIEPTOB MPEIMETHON O0JIACTH.
Bepudukarus u rectupoBanue 6a3bl 3HAHUH HA PeabHBIX 33/1a4ax.
4. BrI0bop criocoba mpeacTaBieHus 3HaHUH ((QperMbl, OHTOJIOTHH,

MIPaBHIIA).

5. Peanmzauus 0a3el 3HaHU B BHIOPAHHOM MPOrpaMMHOM cpeie.
[IpaBuibHbI opsinok: 2,4, 1, 5,3
[Nosicuenue: Iporece HaurHaeTCs co cOopa MHPOPMALIUK Y SKCIIEPTOB (2).
Ha ocnoge 3T0i#i nH(OpMannu BEIOUpaETCs MOIXOASAIINN METO] ee
ctpykrypupoBanus (4). Ilocie Berdopa MeToia 3HaHHS (HOPMATH3YIOTCS
corjacHo atomy meroay (1). 3areM Gopmaiin3oBaHHAS MOJIEIb PEATU3YETCS
B BHUJIE TIPOTPaMMHOTO KOJ1a M KoHpurypanuu (5). uHanbHbIH dTam —
MpOBEpKa pabOTOCITIOCOOHOCTH CO3aHHOM cucTeMBI (3).

wn




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

3aganue 4
Bomnpoc: YcranoBuTe nocieaoBaTeIbHOCTh YPOBHEH aOCTpakuy Mpu
MOJICTTMPOBAHHH MTPEIMETHOM 00JIACTH B apXUTEKType HH()OPMAITMOHHOM
CHUCTEMBI, OT (PU3NIECKOTO XPAHEHUS JI0 TI0IH30BATEIHCKOTO MIPEICTABICHHUS.
1. VYpoBeHb 10ruvecKoi cxemsbl (TabIHIIbI, CYIIHOCTH, aTPUOYTHI B
CYBL).
2. YpoBeHb Qu3nUecKoil cxempl ((pailibl JAHHBIX, HHIEKCH HA IUCKE).
3. ¥YposeHsb npejcTapicHus (10JIb30BATSILCKUN HHTEPPEIC, OTYCTHI,
API).
4. YpoBeHb KOHIENTYansHOU cxeMbl (ER-nmnarpamma, oHTOMOTHS).
[IpaBunbHBIM OpsiAOK: 2, 1, 4, 3
[Tosicuenue: Knaccuueckas TpexypoBHeBas apxutektypa CYBJ]
(ANSI/SPARC) u cuctem MoieTupoBaHUs 3HAHUN HAYNHAECTCS C
¢uznyeckoro xpanenus (2). Hax HuM HagcTpanuBaeTcs ypOBEHD JJOTHIECKOTO
npecTaBiIeHus JaHHbIX Ui cucteMbl (1). KonnenrtyanbHas cxema
OTIMCHIBAET MPEIMETHYIO 00JIacTh B IEJIOM, a0CTParupysch OT JeTanen
peasmzanuu (4). YpoBeHb NMPEACTABICHHS aJaNTUPYET TAHHBIE U JIOTUKY TSI
KOHEUYHOTO TOJIH30BaTENs HIIM BHEITHEH CUCTEMBI (3)

3aganme 5
YcTaHOBUTE COOTBETCTBUE MEXKY KOHUEMIIMEN MOIETMPOBAHUS 3HAHUMN U €€
OINMCAHUEM WJIU TPUMEPOM TEXHOJIOTHUH.

Crucok A (Konmernmws):
1. OnTomorus

2. ®peiim

3. CemaHTHYECKAS CEThH
4. Jlornyeckuii BBIBOJI

Crucox b (Ommcanue / TexHonorus):

A. Ilponykumonnoe npaswio "ECJIHH... TO..."

B. SI3eixk Web Ontology Language (OWL)

C. CTpyKTypa IaHHBIX CO CJIOTaMH JJIsl OTUCAHUsI CTEPEOTUITHOTO 00BHEKTa




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

D. I'pad, y351bl KOTOPOTrO — MOHSTHUS, @ AYTH — OTHOLICHUS MEXIYy HUMH
E. IIpouecc momyyeHns HOBHIX (PAKTOB Ha OCHOBE CYILECTBYIOIINX C
MOMOIIIbIO MEXaHu3Ma, Takoro kak RacerPro

Ortser: 1B, 2C, 3D, 4E

[Nosicuenne: OHTONOTHSA (OPMATIBHO ONUCHIBAET MIPEAMETHYIO 00JIaCTh, U
OWL sBnsieTcst cTaHAapTHBIM S3BIKOM JU1s1 3TOr0. @peiiM — 3TO KOHLIETILIHS
u3 W nns npeacrapieHust 00beKTa 4epe3 ero arpuOyThl (CIOTHI).
CemaHTHYeCKasi CETh — 3TO MOJIEIb 3HAHW B BuJle rpada. Jlormueckuit
BBIBOJI — 3TO IPOIECC MPUMEHEHHS TPABIII K CYIIECTBYIOIIUM 3HAHUSAM IS
reHepaluy HOBBIX. BapuaHT A omuceiBaeT GopMy mpaBuia, HO HE SBISIETCS
WCYUEPIIBIBAIOLINM OIMCAHUEM BBIBOJIA.

3anganue 6

Bormpoc: YcraHoBUTE COOTBETCTBHE MEXAY TUIIAMU IIPOIPAMMHOI0
o0ecreyeHus 1 UX POJIbI0 B KOHTEKCTE pa3padOTKU MH(POPMALMOHHBIX
CHCTEM, OCHOBAHHBIX HA 3HAHUSX.

Criucok A (Tum T1O / S3bIK):

1. SQL

2. Prolog

3. Git

4.Docker

Criucok b (Pons B pazpabotke UC):

A. SI3BIK TOrHYECKOTO MPOTPAaMMHUPOBAHNS JIJISl CO3/IaHUS SIApa SKCIIEPTHON
CHCTEMBI

B. MlHCTpYyMEHT 11 yIipaBJieHNs] BEPCUSIMH KOJIa U COBMECTHOW pa3paboTKu
C. SI3bIK 3a11pOCOB JIJISl U3BIICUEHHSI CTPYKTYPUPOBAHHBIX JTAHHBIX H3
pensuronHon b/

D. Cpena BBINOIHEHUS U1 U30JSIIUU U Pa3BEPTHIBAHHUS KOMIIOHEHTOB
CHCTEMBI

Otser: 1C, 2A, 3B, 4D




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

[Nosicuenue: COOTBETCTBUE CTPOUTCS Ha OCHOBHOW (DYHKITUH KaXKIOTO
unctpymenra. SQL paboraer ¢ nannsiMu B B/1. Prolog npennasnaven ams
CHUMBOJIMYECKUX BBIYUCIICHUN U JOoruku. Git HEOOXOMUM IS KOMaHIHOM!
pabots! Hax r006M [10. Docker cTanmapTu3npyeT npormecc pa3BepThHIBAHUA.

3aganue 7

Bompoc: Kakoit 361k TporpaMMupOBaHysl, OCHOBaHHBIN Ha (popMambHON
JIOTUKE W UCYUCIICHUH MPEAUKATOB, TPATUIIMOHHO CUUTACTCS OJHUM M3
OCHOBHBIX JIJIsI CO3JaHUS ""CUMBOJIMYECKOTO" S/Ipa MHTEIUICKTYalbHBIX
CHUCTEM U TIPOTOTHUIIOB SKCIIEPTHBIX CHCTEM?

1. Java

2. Prolog

3. C++

4. Python
IIpaBunpHBINA OTBET: 2
[Hosicuenue:

e Prolog siBisieTcs MpaBUIIBHBIM OTBETOM, TaK Kak €ro mapajurma —
JIOTUYECKOE TTPOrPAMMHUPOBAHUE — HATIPSIMYIO COOTBETCTBYET
3aJ1a4aM MpeCTaBICHUs 3HaHHH (B BUie (DAaKTOB U MPABHII) U
aBTOMAaTHYECKOI'O JIOTHYECKOI'0 BBIBOJIA HA UX OCHOBE.

e Java, C++, Python sBisHOTCS HENTPaBUIIbHBIMH OTBETaMU. DTO SI3bIKU
o0miero Ha3HaueHUs (MMIIEpaTUBHBIE TN 00HEKTHO-
OpHEHTHPOBaHHbIE). XOTS Ha HUX MONCHO PEaTn30BaTh
MHTEIUICKTYaIbHYIO cucTeMy (4 Ha Python 310 wacTo nemaercs mist
ML), oHU HE SABJISAIOTCS CIICIUATH3NPOBAHHBIMHA SI3BIKAMH JIJIST
cumBonmyeckoro MU u normueckoro BeIBO/A, B oTiimure oT Prolog.

3ananue 8

Bomnpoc: Kakast u3 nepeyrcieHHbIX OTKPBITBIX 00BEKTHO-PEISIIMOHHBIX
CYB/1, nmeromas poccuiickyto Bepcuto (Postgres Pro), sBisieTcst MOITHBIM
MHCTPYMEHTOM JUUIsl XpPaHEHHUS! CJIOKHBIX CTPYKTYPUPOBAHHBIX JaHHBIX U
94acTO MCIIOJIb3YETCH Kak KOMIIOHeHT backend'a mist nH(bOpMaImOHHBIX
CHCTEM, B TOM YHCIIE C neMeHTamMu MN?




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

1. SQLite

2. MySQL

3. PostgreSQL

4. MongoDB
[IpaBubHBII OTBET: 3
[Toscuenue:

o PostgreSQL siBnsieTcss mpaBUIIbHBIM OTBETOM, TaK KaK 3TO UMEHHO Ta
CVYB/1, koTopasi U3BECTHA CBOCH HAIEKHOCTBIO, NOJACPHKKON
CJIO’KHBIX THUTIOB JIaHHBIX U IPOABUHYTHIX QyHKIMA SQL, 1 Ha
OCHOBE KOTOpOU co3naHa poccuiickas Postgres Pro.

e SQLite sBIseTCS HEMIPABMIILHBIM OTBETOM, TaK KaK 3TO
BCTpauBaeMas JierkoBecHas bJl, He npenHazHaueHHas s
BBICOKOHATPYKEHHBIX HHPOPMALIMOHHBIX CHCTEM.

o MySQL sBisieTcst HENpaBUIbHBIM OTBETOM. XOTsI 3TO HOIYJISIpHAS
CYB/, ucropuuecku oHa Obuta MeHee (pyHKIIMOHATBHOM B 4acTH
CJIOXKHBIX THUIIOB JaHHBIX U cTaHfapToB SQL mo cpaBHEHUIO ¢
PostgreSQL.

e MongoDB sBnsiercss HepaBMWIBHBIM OTBETOM, TaK KakK 3TO
JnokyMeHToopueHTupoBanHas NoSQL 6a3a maHHbBIX, KOTOpast
WCTIOJIb3YeT NPUHIMITHAIIBHO APYIYIO, HEPEISILMOHHYIO, MOAEIb
JIAHHBIX.

3anganue 9

Bomnpoc: Kak Ha3biBaercst cranaapthsiid si3ik World Wide Web Consortium
(W3C), npennasHaueHHBIHN 7151 ACKIApaTUBHOTO OTIHUCAHMS OHTOJIOTHIA B
paMKax ceMaHTHUIEeCKOH mayTHHBI (Semantic Web) u MogennpoBaHus 3HAHUH
o npeametHoi obnactu? OTBET COCTOUT U3 aO0OpEeBUATYPHI U3 TPEX OYKB.
IIpaBuneHeni orBeT: OWL

[Mosicuenne: OWL (Web Ontology Language) — 3T0 UIMEHHO TOT CTaHIAPT
W3C, KOTOpBIii 03BOJISIET POPMAIBHO OMMCHIBATH OHTOJIOTHH, BKIIOYAs
KJIaCChl, CBOMCTBA, MHAMBH/OB U OTHOLLEHUS MEXKAY HUMH, AeJasi SHAHUS
MaIIMHOYUTAEMBIMH M IPUTOAHBIMH JIJISl IOTHYECKOTO BBIBOJIA.

3apanne 10




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

Bompoc: Kakas momynspHas cpena pa3padoTku ot komrnannu JetBrains,
MMEIOIAsi POCCHICKNE KOPHU, IPEIOCTABIISET MOJTHOPYHKIMOHAIBHYIO
MOJ/ICP’KKY TaKUX SI3bIKOB, Kak Python, Java u SQL, u mmpoxo
MCTIONB3yeTCs PO eCCHOHANAMH IS CO3IaHus HH(POPMAIIMOHHBIX CUCTEM?
OTBeT COCTOUT U3 OJHOT'O CJIOBA.

[MpaBunbaeiii otBet: PyCharm (unu IntelliJ IDEA)

[Nosicuenne: O6a mpoAyKTa ABISIOTCS KOPpeKTHBIME oTBeTaMu. PyCharm —
cnermanuzupoBanHas IDE mns Python, kotopsrit wacto ncronssyercst B ML
u Data Science. IntelliJ IDEA — IDE mist JVM-si3b1koB (Java, Kotlin),
HIMPOKO MCTIOJIb3yeMas B enterprise-paspabotke. JetBrains — KommaHus ¢
POCCHIICKHMH OCHOBATEISIMU, U €€ MIPOAYKTHI SBIISIIOTCS OTPACIEBBIM
CTaHJapTOM.

Tema 1.4
OcCHOBHBIC
KOMIIOHEHTHI
WHTEJUICKTYall
BHOH
UHQOPMAIMOH
HOM CHUCTEMBI

IIK-7 Cnocoben
OCYIIECTBISTD
MPOCKTHPOBaHHUE
MPOTrPaMMHBIX
nHTepdhericon

HIIK-7.1 3Hath: MeTonsl u
cpeacTBa IIPOEKTUPOBAHUS
IPOrpaMMHBIX UHTEp(DENcoB

3ananme 1
Bompoc: Kakue u3 nepedncieHHbIX KOMIIOHEHTOB SBISIOTCS 00s13aTeTbHBIMA
WJIH KITFOYCBBIMU JIJIS1 aDXUTEKTYPhI KIIACCUYECKON MHTEIUICKTYaIbHON
uHpopmarmonHo# cuctemsl (MUC)?

1. baza 3nanuii

2. Pemrarenp (MeXaHU3M JIOTHYECKOTO BBIBOJIA)

3. TI'paduyeckuit penaktop

4. Tloxcucrema 0OBSCHEHUS pEIICHUI
[IpaBunbHbIC OTBETHI: 1, 2, 4
Ilosicaenue:

e basa 3HaHWMIi ABIAETCS IPABUIBHBIM OTBETOM, TaK KakK 3TO SAPO
NUC, conepxariee popMaarn30BaHHbIC 3HAHUS O IPEIMETHON
obnactu ((paxTsl, TpaBUiIa, OHTOJIOTHH).

e Pemarens (MeXaHU3M JIOTHYECKOTO BBIBOJA) SIBJISIETCS IPABUIIbHBIM
OTBETOM, TaK KaK 3TO "MO3r" CHCTEMBbI, KOTOPbI 00pabaThIBaeT
3HaHUA U3 6a3bl U BXOJHbIE JaHHBIE [T (POPMHUPOBAHUS PEIICHHH.

e [loacucrema 0OBSICHEHUS PEIICHHI SBISETCS MTPABUILHBIM OTBETOM,
TaK KaK OHa MOBBILIAECT TOBEPHUE K CUCTEME, MOKA3BIBAS
TIOJIF30BATEITIO [IEMIOYKY pacCyKIeHUH, KOTopasi MpuBea K
pe3yJabTary.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

e ['padmueckuii peqakTop sIBISETCS HETIPABMILHBIM OTBETOM, TaK Kak
9TO BCIIOMOTATENbHBI HHCTPYMEHT, HE BXOASALINN B 00sI3aTEIbHYIO
apxutektypy UNC.

3ananmne 2
Bormpoc: Kakue 13 nepedncieHHbIX TEXHOIOTUI U SI36IKOB
MPOrPaMMHUPOBAHUS MOTYT OBITH UCIIOJIB30BAHBI JIJIS PEATN3alAN
KOMITOHEHTOB WHTEIICKTYaTbHON CHCTEMBI, pa0OTAIOMINX C 0a3aMU TaHHBIX
U JIOTUYCCKUM BI)IBOI{OM?

1. Prolog

2. SQL

3. Microsoft Paint

4. Python ¢ bubnurorekamu (Hanpumep, SQLAIchemy, PyKE)
[IpaBunbHbIC OTBETHIL: 1, 2, 4
[Tosicuenue:

e Prolog siBisieTcst MpaBUIIBHBIM OTBETOM, TaK KaK 3TO S3bIK
JIOTMYECKOT0 MMPOrpaMMHUPOBAHHUS, MACATbHO MTOAXOMSIINNA IS
CO3JIaHMsI MEXaHM3Ma BbIBOJIa ¥ PA0OTHI C CHMBOJIHYECKHMHU
3HaHUSAMHU.

e SQL sBnsieTcs npaBUIbLHBIM OTBETOM, TaK KaK 3TO CTaHIAPTHBIN
SI3BIK ISl B3aMMOJICHCTBUS C PEJISIIMOHHBIMU 0a3aMHU JaHHBIX,
KOTOPBIC YaCTO UCIIOJIB3YIOTCS JIJIsl XpaHEHUs! (JaKTOB U OHTOJIOTHH.

e Python ¢ OubaHOTEKaMHU SABIISETCS MPABUIIBHBIM OTBETOM, TaK Kak
Python siBnsieTcst yHUBEpCANbHBIM S3BIKOM € OOTaToOi SKOCUCTEMON
oubmmorex st pabotsl ¢ nanabiMu (SQLAlchemy) u naxe st
co3nanus skcnepTHeIx cucteM (PyKE).

e Microsoft Paint siBisieTcsi HEIIPaBMIILHBIM OTBETOM, TaK KaK 3TO
MPOCTOM rpaduUeCKHil PeIaKTOP, HE UMEIOIIMI OTHOIICHUS K
nporpammupoBanuto oruku MUC.

3ananue 3

Bormpoc: YcraHoBUTE TTPABIIIBHYIO MTOCIIEIOBATEIFHOCTD dTAIIOB pabOTHI
WHTEIUICKTYaTbHON HH(OPMAIIMOHHOM cucTeMBbI TP 00paboTKe 3ampoca
10JIb30BATEIS.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

1. Tlomy4eHne HOBOTO 3HAHUS U €ro J100aBieHNe B 0a3y 3HAHUN
(OTMIIUOHABHO).
OO0parieHue kK 0a3e 3HAHHUI U KCXOIHBIM JaHHBIM.
Jlornueckuii BBIBOA Ha OCHOBE UMEKOUIUXCS 3HAHUHI U NTPaBUJL.

4. dopmupoBaHHE OTBETA MOJIH30BATENIIO, IPH HEOOXOIUMOCTH — C

00BSICHEHHEM.

5. Tlomyuyenwe u aHaTU3 BXOJHOTO 3aIIpoca OT IOJTb30BaTEs..
[IpaBunbHBIM OpsAOK: 5, 2, 3,4, 1
[osicuenue: [Ipotecc HaunHaeTcs ¢ moay4deHus 3amnpoca (5). Cucrema
aHAM3UPYET ero U o0palaeTcs K XpaHWIUIIy 3HAaHUH U TaHHBIX (2). 3aTeM
aKTHBUPYETCS MEXaHU3M BBIBOA, KOTOPHI IPUMEHSET MPaBIia K
n3BecTHBIM (hakTtam (3). [locne HaxoxkaeHUs pemieHus cucteMa GOpMHUPYET U
BbI1aeT oTBeT (4). Ha mocnennem stane cuctema MoxeT "o0yuuThes',
COXpaHMB pe3ynbTaT 00paboTKy 1 Oymyiero ucnoiap3oanus (1).

wn

3ananue 4
Bomnpoc: Pacrionoxure B IpaBUIbHOM MOPSIIKE YPOBHHU CTEKA TEXHOJIOTHH
IUISL Pa3BEPTHIBAHNSI COBPEMEHHOM MHTEIUIEKTYaIbHOW CHCTEMBI, HAaUnHask C
6a3oBoro.

1. Tporpammusie cpenst paspadotku (IDE, nHanpumep, PyCharm)

2. OrnepanuoHHas cuctema (Harpumep, Astra Linux)

3. Tlpuxnangueie 6ubnmmuorexkn MU (manpumep, TensorFlow, OWL API)

4. AmnnapatHoe oOecnieuenue (cepsepsl, GPU)

5. HHTennektyanabHOE MPUIOKEHUE
[IpaBunbHbI nopsiaok: 4, 2, 1, 3,5
[Nosicuenue: @yHIaMEHTOM SIBJISICTCS anmapaTtHoe ooecnieuenue (4). Ha vem
paboTaeT onepannoHHas cucTeMa, yrpasistomas pecypcamu (2). Cpena
pas3paboTku (1) ucnonb3yeTcst 1Uisl CO3JaHus KOJa, KOTOPBI UCTIONB3YET
cnieranu3npoBanusie 6nbnotexn MU (3). BeHuaeT crek rotoBoe
WHTEJUICKTyalbHOE MpuiioxkeHue (5).
3aganue 5
YcTaHOBHTE COOTBETCTBHE MEKAY TEXHOJIOTHEH/S3bIKOM H KOMIIOHEHTOM
WHTEJUIEKTYAIBHOW CHCTEMBI, JUISl pealIn3alliii KOTOPOTo OH
PEUMYIIECTBEHHO UCIIOIB3YeTCsl.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

Crucox A (Texnonorus/SI3sIk):

1. Prolog

2.SQL

3. OWL (Web Ontology Language)

4. Python (c 6ubanorekamu Flask/Django)

Crucok b (Komnonenr MUC):

A. XpaHeHue CTPyKTYpUPOBAHHBIX (PAKTOB U OHTOJIOTUH

B. Peanuzanusa MexaHus3Ma JJOTHUYECKOTO BEIBOJA

C. ®opmankHOE OTICaHNE OHTOJIOTHH MTPeIMETHONH 00IacTH

D. Pa3zpaboTka noip30BaTeIbCKOro HHTepdeiica u Beo-uHTepdeiica s
CUCTEMBI

Ortsert: 1B, 24, 3C, 4D

[osicuenue: Prolog mo cBoeii mapagurMe uaeasnex s BeiBoga. SQL — mos
pabotsl ¢ pensuroHHbIME BJl. OWL — cranmapT s onrcaHusi OHTOJIOTHIA.
Python ¢ BeO-ppeiiMBOpKkaMu — MOMYJISPHBIA HHCTPYMEHT IS CO3JIaHHS
(dpoHTeH1a ¥ O3KEHIa TPUIOKEHHUI.

3ananue 6
Bompoc: Kakoii KOMIIOHEHT UHTEJUIEKTYaJIbHOM CUCTEMbI OTBEYAET 3a
pUMEHeHUe MpoAyKUMOHHbIX npasui (tuna "ECJIN-TO") k daktam u3
0a3bl 3HaHUH U1 GOPMHUPOBAHKS HOBBIX (haKTOB M MIPUHSATHS PEUICHU?
1. baza 3nanuii
2. Pemarens (MexaHW3M BBIBOJIA)
3. Tlonb3oBaTenbckuil HHTEPREIC
4. ba3a maHHBIX
IIpaBuibHBIA OTBET: 2
[losicuenue:

e Pemarens (MGX&HI/I?,M BBIBOIIa) ABJIACTCA IPAaBUIIbHBIM OTBETOM, TaK
KaK 5TO UMCHHO TOT KOMIIOHCHT, KOTOpBIﬁ COACPIKUT AJITOPUTMBI




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

(mpsiMast 1M 0OpaTHAs METoYKa PacCyKIeHUH) AT MAaHUITYIISIIAN
3HAHUSMU U MTOJTyYEHUS] HOBBIX PE3YJIbTATOB.

e baza 3HaHUII SIBJIIETCS HEMPABWIBHBIM OTBETOM, TaK KaK 3TO
MTaCCHBHOE XpaHWIUIIE HH(DOPMAITHH, a He aKTUBHBIA 00pabOTUHK.

o Ilonp30BaTeNbCKUI I/IHTep(l)eI‘/'IC SABJIACTCA HCIPABUJIbHBIM OTBECTOM,
TaK KakK OH TOJIbKO 00eCIeurBaeT B3aMMOJCHUCTBHE C
IIOJIB30BATCIICM.

e baza JAHHBIX SABJISACTCA HEIIPABUJIILHBIM OTBETOM, TaK KaK 3TO
CUCTEMA I XpaHECHUA CTPYKTYPUPOBAHHBIX JaHHBIX, HO HE IJIA
BBIIIOJIHCHU JIOTUYCCKOT'O BBIBOJIA.

3aganue 7
Bompoc: Kakas u3 nepeuncinennsix CYbB], uMmeroniast pocCUICKYIO BEPCHUIO
Postgres Pro, siBisieTcs HaIEKHBIM PEIICHUEM I XPaHSHUS
CTPYKTYPUPOBAHHBIX JAHHBIX, KOTOPBIE MOT'YT HCIIOJIB30BATHCS B KAYECTBE
OCHOBBI HJIM KOMIIOHEHTA 6331)1 3HAHUU HHTeHHeKTyaHBHOﬁ CUCTEMBI?

1. SQLite

2. PostgreSQL

3. Microsoft Access

4. MongoDB
[IpaBusbHBIN OTBET: 2
[Toscuenue:

o PostgreSQL siBnsieTcst mpaBMIIBHBIM OTBETOM, TaK KakK 3TO MOIIIHAS,
HaJIe)KHAs ¥ MTOJIHOPYHKIIMOHAIIbHAS 00beKTHO-pessinonHHas CYB/,
Ha OCHOBE KOTOpPOM CO3/1aH OTE€YECTBEHHBIN NMpoayKT Postgres Pro.
OHa MOAXOANT JUTsI XPaHSHHSI CIIOKHBIX CTPYKTYP JaHHBIX.

e SQLite sBiIsieTCS HEMIPABUIILHBIM OTBETOM, TaK KaK 3TO
BcTpauBaemasi b1 /1st IerkOBECHBIX MPUIIOKEHUN, HE
MpeHa3HaYEHHasl /111 BBICOKOHATPY>KEHHBIX CUCTEM.

e Microsoft Access siBiseTCSI HEPaBUILHBIM OTBETOM, TaK KaK 3TO
HactoibpHast CYB/], He paccunTanHas Ha MacIITAOUPOBAHKE U
MCIIOJIb30BaHMe B KauecTBe OokeHaa st cepbesnpix MNC.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

e MongoDB sBnsieTcss HepaBUIbHBIM OTBETOM, TaK KaK 3TO
JIoKkyMeHToopueHTupoBanHast NoSQL 6a3a, koTopast UCIIOIb3yeT
JIPYTYIO0 MOJIENb JAaHHBIX U HE ABIISETCS PESIIMOHHON, YTO MOKET
OBbITh KPUTUYHO JUIS PsAAa 337a4 JIOTMYECKOTO BBIBOJA.

3aganue 8

Bomnpoc: Kak Ha3piBaeTcsl IEHTPaJIbHBIM KOMIIOHEHT UHTEIJIEKTYaJIbHON
CHCTEMBI, KOTOPBII cONEpkKUT (OPMATM30BAHHbBIE 3HAHUS O IPEIMETHON
obnactu B Buje (pakToB, mpaBWII U OHTONOTHH? OTBET COCTOUT U3 ABYX CJIOB.
[IpaBunbHbIM oTBET: ba3a 3HaHuUi

[osicuenne: "ba3za 3HaHMA" — 3TO OOMIETIPUHATHIN TEPMUH B
HCKYCCTBEHHOM MHTEJIEKTE, KOTOPBIA OTINYAET TAKOE XPAHUIIUILE OT
00BIYHOM "0a3bl JaHHBIX" 32 CYET HATUYUSI CEMAHTUKU B CTPYKTYPBI,
MIPUTOJTHOM JJIs1 JIOTMYECKOTO BBIBOJIA.

3ananne 9

Bomnpoc: Kakoii s3Ik MporpaMMUpOBaHUsl, OCHOBaHHBIN Ha JIOTHKE U
WCYUHUCIIEHUH NPEANKATOB, TPAIAULHMOHHO UCIIOIb3YETCS AJIsl CO3AaHus sIpa
9KCHEPTHBIX CUCTEM M MEXaHU3MOB JIOTHYECKOro BbiBoga? OTBET COCTOUT U3
OJIHOI'O CJIOBA.

[IpaBuneHeIf oTBeT: Prolog

[Nosicuenue: Prolog (cokpamenue ot "Programming in Logic") — 3To camsbrit
W3BECTHBIN S3bIK JIOTHYECKOTO MPOrPAaMMUPOBAHHUS, Ubsl MTapaiurma
HaNpsIMYIO COOTBETCTBYET 3a/1a4aM MpeICTaBICHUS 3HAHUH U
ABTOMAaTHYECKOTO BBIBOJA B MHTEJJICKTYaJIbHBIX CHCTEMAX.

Tema 2.1
CTpyKTypHl 1
CTpaTerun
MONCKA B
MIPOCTPAHCTBE
COCTOSIHMI

IK-7 Cnocoben
OCYIIECTBIIST
MIPOEKTHPOBAHHE
IIPOTPaMMHBIX
uHTepdericon

HUIIK-7.1 3parn: Metonpl u
CpeacTBa IIPOEKTUPOBAHMS
POrpaMMHBIX UHTEp(hericoB

3aganue 1
Bomnpoc: Kakue u3 nepedncieHHbIX CTPYKTYP JaHHBIX SBISIOTCS HanOoJee
3¢ (HEKTUBHBIMH U YaCTO UCIOIb3YEMbBIMH IS pealii3allii aJlrOPUTMOB
MOKCKA B MPOCTPAHCTBE COCTOSIHUH (TaKMX KaK MOUCK B IIIyOUHY, IIUPUHY
i A*)?

1. Ouepens (Queue)

2. Maccus (Array)

3. Crexk (Stack)




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

4. TlpumopurerHas ouepens (Priority Queue)
IIpaBunbHble OTBETHI: 1, 3, 4
ITosicHeHue:

e Ouepenp (Queue) ABIACTCS MPABIIIBEHBIM OTBETOM, TaK KaK OHa
WCTIONB3YeTCs AJsl peain3annu norcka B mupuny (BFS), rae
cocrosHus 0OpabaTeIBaroTcs B mopsiake ux nocryruienus (FIFO).

o (Crex (Stack) sBnsieTcsi mpaBMIIEHBIM OTBETOM, TaK KaK OH
MCIIOJIB3YeTCs JUIA peanu3aluu nmoucka B nyouny (DFS), rae
oOpabateiBaeTcs nocientee nodasneHnoe cocrosuue (LIFO).

e [lpuopurernas ouepens (Priority Queue) siBisieTcs IpaBUIBLHBIM
OTBETOM, TaK KaK OHa SIBJIICTCSI OCHOBOM JIjIs aniroput™Ma A*, rie
COCTOSIHUS U3BJICKAIOTCS B 3aBUCHMOCTH OT [TPUOPUTETA,
BEIMHCIsIeMOro kak f(n) = g(n) + h(n).

e MaccuB (Array) sIBISICTCSI HSIPABWIBHBIM OTBETOM. XOTSI MAaCCHUB
MOJKHO MCITOJIb30BaTh JIJIsl XpPAHEHUS COCTOSIHUH, OH HE 3 (EKTUBEH
JUTS YIPaBIICHHSI TTOPSIKOM UX 00X0/1a B KOHTEKCTE TTONCKA.
ANTOPUTMBI ITOKCKA TPEOYIOT CTPYKTYP JaHHBIX, 00CCIICYMBAIOIINX
omnpeneneHHbIN mopsnok n3sneueHus snementos (FIFO, LIFO, mo
MIPHOPHUTETY), YTO HE SABJISIETCS CHIILHOW CTOPOHOH MPOCTOTO
MaccHBa.

3anganue 2
Bormpoc: [l peanu3anuu 1 OTIaKH AJITOPUTMOB TIOMCKA B IPOCTPAHCTBE
COCTOSIHUH, a Takxke JJisi paboThl ¢ 6a3aMU JIJAHHBIX, XPaHSIIUMHA Tpadbl
COCTOSIHUH, MOXXHO 3()(EKTHBHO UCTIOIB30BATH CICAYIONIHNE S3bIKH
MPOrPaMMHUPOBAHHUS M TEXHOJIOTHU:

1. Python c 6ubnanorexamu (Harpumep, Networkx mist paboTsl ¢

rpadamn)
2. SI3BIk nOrMYecKoro nporpaMMupoBanus Prolog
3. HTML u CSS

4. SQL nns BBITOTHEHUS 3aPOCOB K 0a3e TaHHBIX, XpaHsIIen
COCTOSTHUSI U TIEPEXOIBI
[IpaBunbHbIe OTBETHI: 1, 2, 4




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

Ilosscuenue:

Python ¢ 6ubnuoTekamu SBIISETCS MPABUIBHBIM OTBETOM, TaK KaK
Python nneanbHO MOAXOAUT TS OBICTPOTO MPOTOTUITHPOBAHHMS
aIrOPUTMOB, a OubIHoTeka NEtWOrkx mpemocTaBisieT TOTOBBIE
peayin3anuy MHOTHX aJITOPUTMOB Ha rpadax.

SI3BIK TOTHYECKOro MmporpaMMupoBanusi Prolog sisisercst
MIPABWJIBHBIM OTBETOM, TaK KaK €ro MOJIENb BEIYHCICHUN C
backtracking (mepe©op ¢ Bo3BpaTaMu) IO CyTH SBISETCSI
BCTPOEHHBIM MEXaHU3MOM ITOKCKa B IPOCTPAHCTBE COCTOSHUM,
OTpPEAEIAEMOM JOTHUECKUMH NTPaBUIIaAMHU.

SQL siBisieTcst mpaBUIIBHBIM OTBETOM, TaK Kak rpad) COCTOSHHN
MOJKHO TMPEJICTABUTh B PEJIALIMOHHOMN 0a3e JaHHBIX (Ta0JIUIIbI
"Cocrosuus" u "llepexonpr"), a A5 TOUCKa MyTeH MCIIOIB30BaTh
pexypcuBHble SQL-3ampocs!.

HTML u CSS saBnstoTcsl HENIPaBWIbHBIMA OTBETaMHU, TaK KaK 3TO
SI3BIKM PA3METKH U CTWIICH [UIs B€O-CTpaHuUL, HE NpeIHa3HAYeHHBIE
JUTSL IPOTPaMMHUPOBAHUS JIOTUKH U aJITOPUTMOB TTOMCKA.

3aganue 3
Bompoc: YcraHoBuTe nocie0BaTeIbHOCTD IIATOB JUTS peain3aiui
anroputMma roucka B mupuny (BFS) ¢ ucnons3oBanuem ouepeu.

1.
2.

©ukow

[IpoBepuTh, ABISETCS JIM U3BJIEYEHHOE COCTOSHUE 11E€TIEBBIM.
IToMecTHTh BCe HETOCEUIEHHBIE COCTOSIHUA-TIOTOMKH TEKYILETO
COCTOSIHUSI B OUEpPe/ib.

W3Bieub cocTOsIHUE U3 Hadajla OYepeiu.

ITomecTuTh Ha4aIbHOE COCTOSIHUE B OUEPE/Ib.

Ecnu ouepens mycra, 3aBepIINTD aJITOPUTM (pElIeHUE He HaliIeHO).
ITomMeTnTh N3BJIEUEHHOE COCTOSIHUE KaK MTOCEIEHHOE.

[IpaBunbHEIL TOpsiaoK: 4, 3,6, 1,2, 5

[NosicHeHne: AJNTOPUTM HAYMHAETCS C MHUIMATU3AIUN O4epeId HadalbHBIM
cocrosHueM (4). 3aTeM B LIUKJIE U3BJIEKAETCS COCTOsSIHUE U3 ouepenu (3),
moMedJaeTcst Kak mocerieHnoe (6) u mposepsieTcst Ha 1ensb (1). Ecimu niens He
JIOCTUTHYTA, B O4€pe/ib JJ00ABJISIOTCS BCE €0 HEMOCEIICHHBIC MOTOMKH (2).




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

[ukn mpomomkaeTcs, Ioka ouepe/is He omycTeeT (5), 9To 03HadaeT
OTCYTCTBHE PCIICHUSIL.

3ananue 4
Bormpoc: Pacnionoknte B MpaBHIIFHOM ITOPSIAKE 3TAIBI pa3paboOTKH
MIPOrpPaMMHOI0 MOJYJIS, PEAIU3YIOLIETO aJrOPUTM TOUCKA IYTH, C
MCIIOJIb30BaHUEM COBPEMEHHBIX HHCTPYMEHTOB.
1. Peamuzanus anroputMa rovcka (Hampumep, A*) Ha BBIOpaHHOM
s3bIke (Hamp., Python).
2. TlpoexTupoBaHHE CTPYKTYPbI JAaHHBIX JUISI TPEACTABICHHSI
COCTOSIHUS U IPOCTPAHCTBA MIOUCKA.
3. TecrtupoBaHue u OTJIaZKa alrOPUTMa HA TECTOBBIX JIAHHBIX.
4. BpIOOD s3bIKa IPOrpaMMUpPOBaHus U mporpamMmmHuoii cpenst (IDE,
Hamp., PyCharm).
5. Busyanuzamus mporecca oucka U pe3yjibTaToB AJs Bepu(pUKaLuu.
[IpaBunbHsIf opsiaok: 4, 2, 1, 3, 5
[Nosicuenue: Ilporecc HaunHaeTcs ¢ BEIOOpa HHCTpyMeHTOB (4). [lanee
MPOEKTHPYETCS MOJENb TaHHBIX (2), KoTopast 3aTeM peanusyercs B koze (1).
Ilocne peanu3zanuu cneayeT 3Tan TeCTUPOBAHUS JOTUKH (3). OUHATBHBIN,
HEeoO0s13aTeNbHBIN, HO B&YKHBIHM ATar — BU3yanu3anus (5) Uit HarsiJHOH
MIPOBEPKU KOPPEKTHOCTH PabOTHI allrOpUTMA.

3aganme 5
YcTaHOBHTE COOTBETCTBHE MEKY AJITOPUTMOM TOUCKA B TIPOCTPAHCTBE
COCTOSIHMM U €ro KJIFOUEBON XapaKTEPUCTUKOM.

Criucok A (Anroputrm):

1. Ilouck B mmpuny (BFS)

2. ITouck B rmy6uny (DFS)

3. A* (A-star)

4. anHpli TOMCK 110 IEPBOMY HAMITyUIIEMY COOTBETCTBHIO

Crucok b (KimroueBast xapakTeprucTrKa):




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

A. Hcnonp3yeT 3BpUCTHUYECKYIO (DYHKLHUIO A7 OLIEHKU CTOMMOCTH IIyTH
Yyepe3 y3ell, UTO TO3BOJISIET HAUTH ONTUMAIbHBIH My Th.

B. Cucremarndecku uccieqyeT Bce y3ibl Ha TeKyIIel riryOruHe, mpexkie yeM
MEPENTH Ha CIEAYIOLLYI0. ['apaHTUpyeT HaX0XKACHHE KpaTyailliero myTy B
HEHarpy>XeHHOM Tpade

C. Hcnonw3yet crpareruto "mocieauuii npuen — nepsbiid ymen" (LIFO),
YTO MOXKET PUBECTH K OBICTPOMY HaXOKACHUIO PEILICHHS, HO HE
rapaHTHUPYET €r0 ONTUMAJIBHOCTb.

D. Hcnonb3yeT 3BpUCTHIECKYIO (DYHKIIMIO I BBIOOpA CIIEAYIOLIETO y3Ia,
HO UTHOPHPYET CTOUMOCTbH YK€ MPOUCHHOTO My TH.

Ortsert: 1B, 2C, 3A, 4D

[Nosicuenne: CooTBETCTBHE CTPOUTCS Ha (DyHIAMEHTAIHHBIX CBOHCTBAX ATHX
anroputmoB. BFS u3BecTeH cBOMM CBOMCTBOM HaXOAUTh KpaT4yallInil MyTh.
DFS ucnons3yert crek (LIFO). A* sBisieTcsi ONTUMAIIBHBIM 32 CYET CYMMBI
MPOMICHHOTO MYTH U 3BPUCTUKHU. JKaaHBIH aIrOPUTM (HOKYCHPYETCS TOJIBKO
Ha 9BPUCTHUKE [0 LEIH.

3ananue 6
Bompoc: Kakoii anroputM novcka B IpoCTPaHCTBE COCTOSTHUI
rapaHTUPOBAHHO HAXOJUT KpaTyallvii MyTh B HEHAIPYKEHHOM Trpade (T/e
Bce pedpa UMEIOT OJJMHAKOBYIO CTOMMOCTB), UCTIONB3YS CTPYKTYPY INaHHBIX
"ouepens"?

1. Towuck B rmy6uny (DFS)

2. Tlouck B mmpuny (BFS)

3. Kagublil mouck Mo NepBOMY HaMJIyUILIEMY COOTBETCTBHUIO

4. Tlouck ¢ orpaHUYeHHEM TIyOUHBI
[IpaBunbHBINA OTBET: 2
IosicueHne:

e [louck B mmpuny (BFS) siBnsercs npaBUiIbHBIM OTBETOM, TaK KaK OH
HCCIIEAYyeT BCE COCTOSHUS HA PACCTOSHUU 1, 3aTeM Ha PacCTOSHHUA 2
U T.1., IO3TOMY TIepBO€ HalJICHHOE 1I€JIeBOE COCTOSIHNE OyAeT
JIOCTUTHYTO MO KpaT4alIIieMy IyTH.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

e [louck B rmyOuny (DFS) sBrsieTcst HEMpaBUIIBHBIM OTBETOM, TaK KaK
OH MOXeT "yHTn" AajueKo BriayOb [0 OJJHOMY HANpaBICHUIO U HAUTH
HE CaMblil KOPOTKUI IyTh.

e JKanHpIi IOMCK 1O IIEPBOMY HAWJIy4IIEMY COOTBETCTBHIO SIBJISIETCS
HENPaBUIBHBIM OTBETOM, TaK KaK OH PYKOBOJICTBYETCS TOJIBKO
3BPUCTUKOH 10 LENH, & HE IJIMHOU MPOIAEHHOrO MyTH.

e [louck ¢ orpaHUYeHNEM TITyOHUHEI SBJISETCS HETPABUIBHBIM
OTBETOM, TaK Kak 310 Moaudukamms DFS, koTopas Takxke He
TFapaHTHPYET HAXOKJCHUE KPaTUaUILIEro MmyTH.

3ananue 7
Bormpoc: Kakast 13 mepeducieHHbIX POCCUMCKUX OMEPAIIMOHHBIX CUCTEM,
BKITFOUEHHBIX B peecTp MUHIIM(PEI, MOXKET OBITh HCIOIB30BaHA B KAYECTBE
Ha/ICKHOM TUIaTPOPMBI ISl pa3BepPTHIBAHUS CEPBEPHOI YacTh
MHGOPMAITMOHHOM CUCTEMBI, PEAJTU3YIOIICH CII0XKHBIC aJITOPUTMBI ITOMCKA U
pabotarorieli ¢ 6a3aMu JTaHHBIX ?

1. Microsoft Windows Server

2. Astra Linux

3. Ubuntu Server

4. macOS Server
IIpaBunpHBINA OTBET: 2
Ilosicaenue:

e Astra Linux sBisieTcs IpaBMIBHBIM OTBETOM, TaK KaK 3TO
oteuectBeHHas OC, cenuaibHO pa3paboTaHHAs ISl TPUMEHEHUS B
TroCyAapCTBECHHBIX CTPYKTYpaxX U CUJIOBBIX BEJOMCTBAaX, UMCHOIIIAs
BCe HE00X0AUMBIE CePTU(DHUKATHI U HAJISKHYIO CUCTEMY 3aIlUTHI.

e Microsoft Windows Server siBnsieTcsi HelIpaBUIbHBIM OTBETOM, TaK
KaK 3TO MPOJYKT aMepHUKaHCKoW Kopriopauun Microsoft.

e Ubuntu Server siBJsieTcsl HEIPaBUIBHBIM OTBETOM, TaK Kak 3TO
nucTpuOyTuB Linux, pazpabaTeiBaeMbIil MEXTyHAPOIHOM
xommanuer Canonical, He SIBISFOIIMIICS OTEYECTBEHHON
pa3paboTKOH.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

e macOS Server sBnsETCS HEMPABIIEHBIM OTBETOM, TaK KaK 3TO
MPOAYKT aMepUKaHCKOH KoMIaHuu Apple, K TOMy e B HacTosLIee
BpEMS €T0 Pa3BUTUE CBEPHYTO
3ananue 8
Bomnpoc: Kakas cTpykTypa naHHBIX, paboTaromias mo IpuHIUIY "TepBbIid
npunren — nepsbiid ymen" (FIFO), sBnsercss oCHOBHOM /A7l peain3anun
anroputMa noucka B mupuny (BFS)? OTBeT cocTouT U3 01HOTO CIoBa.
[IpaBuibHbId 0TBET: OUepenn
[Mosicuenue: Ouepenp (Queue) — 3T0 aOCTPAKTHBIN TUIT JaHHBIX, KOTOPBIH
To4HO ciaeayeT aucuuminHe FIFO. 3To cBOMCTBO KPUTUYECKU BaXKHO IS
BFS, xoTopsrii omkeH 00padaThIBaTh COCTOSHUS B TOM TOPSIIKE, B KOTOPOM
OHHM OBLIM OOHAPYKEHBI, YTO U 00CCIICUYMBACT HAX0XKICHUE KPaTYANUIIEero
IIyTH.

3ananne 9

Bormpoc: Kakoii 1361k IporpaMMUPOBaHHSI, UCTIONB3YIONTHI MEXaHU3M
aBToMarndeckoro nepedopa ¢ BozBparamu (backtracking) mns moncka
peleHnid, OCHOBaHHBIX Ha 3a/1aHHBIX (haKTax U NpaBUiiax, sIBISETCS
KIJIACCUYECKUM BBEIOOPOM IS 3a]1a4, POPMYITUPYEMBIX B TEPMUHAX JIOTHKH?
OTBeT COCTOUT U3 OJTHOTO CJIOBA.

[IpaBuneHeIf oTBeT: Prolog

[Mosicuenne: Prolog — 3To s3bIK, Ybsi BHIYUCIUTENBHAS MOJICIb OCHOBAaHA Ha
aBTOMATHYECKOM ITOHCKE C Bo3BpaTamu U yHu(pukanuu. [IporpamMma Ha
Prolog onuceiBaeT npoOiieMy B BUJE JOIMYECKUX YTBEP)KICHUH, a
WHTEPIPETATOP aBTOMATHYECKH OCYIIECTBIISIET TIOUCK B IPOCTPAHCTBE
BO3MOYKHBIX PEIICHH, YTO HAMPSIMYIO COOTHOCHTCS C TIOUCKOM B
MIPOCTPAHCTBE COCTOSIHUI

Tema 2.2
DBpHUCTHYECK
HH TIOMCK

MK-7 Croocoben
OCYILECTBIATH
MPOEKTUPOBaHUE
MpOrpaMMHBIX
nHTep(delicos

HUIIK-7.1 3Hath: MeTonsl u
cpencTBa MIPOCKTUPOBAHUS
MpPOrpaMMHBIX UHTEp(dericoB

3ananue 1.1
Bompoc: Kakue 13 niepednciieHHbIX YTBEPKICHUH CTIIPaBeTHBbI JUIs
IBPUCTHYECKUX (PYHKIMH, NCHIOIb3YEMBIX B AJITOPUTMAX [TOUCKA, TAKUX KaK
A*?
1. Dspuctuueckas GyHKIUS JODKHA OBITH qomTycTUMoit (admissible),
TO €CTh HUKOI/Ia HE IEPEOLICHNBATh CTOUMOCTh TOCTHKEHHS LIEITH.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

2. DOBpucTHYeCKas QYHKIUS MOXKET OBbITh MMPOU3BOILHOM, €€ TOUHOCTD
HE BIUSET Ha Pe3ynbTar.

3. Uewm TouHee 3BpUCTHUECKAsT PYHKIMS (4eM OIKe K peanbHOM
CTOMMOCTH), TEM MEHbIIIE Y3JIOB Oy/IeT pACCMOTPEHO aJTOPUTMOM.

4. Dspuctuueckas (yHKIHUS T0JKHA OBITH BCETJa paBHA HYIIO IS

KOPPEKTHOW paboTHI.

[IpaBuibHBIE OTBETHL: 1, 3
Iosicuenne:

YTBepxkaenue 1 SBIsSETCS MPaBUIBHBIM, TaK KaK JIOMYyCTUMOCTh —
KITFOUEBOE CBOMCTBO ISl TAPaHTUH ONTHMAIFHOCTH anroputMa A*.

Y1BepxkaeHne 3 ABIsIeTCS MPaBHIBHBIM, TaK Kak 0oJiee ToUHas
OBPUCTHUKA JIYUIIC HAIIPABJIACT IIOUCK, YMCHbIIIAA NPOCTPAHCTBO
nepedopa.

VTBepxkacHNE 2 SABISETCS HENTPABIIBHBIM, TaK KaK Ka4eCTBO
IBPUCTHKH HAMPSMYIO BIUsET Ha () (HEKTUBHOCTD MOUCKA; MJI0Xast
IBPUCTHKA MOXKET CBECTH aJITOPUTM K HIOJIHOMY I1epedopy.

VYTBepkaeHue 4 sBisieTCsl HeNPaBUIbHBIM, TaK KaK BPUCTHKA,
TOXKJIECTBEHHO paBHas HYJIO, ABJISETCS JIOMMYCTUMOM, HO
npeBpaiaetr A* B anroput™ JeikcTpsl, uTo HeIGHEKTUBHO IS
MOWCKA IIyTH K KOHKPETHOM LeJu.

3ananmue 1.2
Bompoc: J[jst mpakTHueckol peain3aiiy U TeCTUPOBAHKS AITOPUTMOB
3BPHUCTUYECKOrO Moucka (Hampumep, A*) Ha rpadax 00JIBIIOro pa3Mepa
HauboIee 1eIecoo0pa3Ho UCII0Ib30BaTh CIEAYIOUINEe HHCTPYMEHTHI U
TEXHOJIOTHH:

1. SI3pik C++ 1 BBICOKOTTPOM3BOIUTEIBHBIX BBIYHUCIICHHUI.

2. 3wk Python ¢ 6ubnmorekamu (Harpumep, heapq s mpHOpHUTETHOM

ouepeu, NEIWOrkx st paboTs! ¢ rpadamn).

3. Cucrema ynpasienus 6azamu 1aHHbIX (Hanpumep, PostgreSQL) s

XpaHeHus rpada 1 BITOJIHEHUS PEKYPCHUBHBIX 3aIIPOCOB.
4. T'paduueckuit penakrop, Takoi kak Adobe Photoshop.
[IpaBunbHbIC OTBETHL: 1, 2, 3




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

Ilosscuenue:

o (C++ sBnsieTCs MPaBUWIBHBIM OTBETOM, TaK KaK OH 00eCIieUrBacT
BBICOKYIO TIPOM3BOUTEIEHOCTD, YTO KPUTHYHO JUTS PAOOTHI C
OOIBIITIMU TpadaMu.

e Python ¢ OuGaMOTEKaMU SABIISIETCS IPABUIBLHBIM OTBETOM, TaK KaK OH
MO3BOJISIET OBICTPO MPOTOTHITUPOBATH U TECTHPOBATH ATOPHUTMBI
Omaromapst OOIIMPHBIM OUOIMOTEKaM T pabOTHI C JAHHBIMH H
CTPYKTypamH.

e Cucrema ympapieHus: 6a3aMH JaHHBIX SIBISICTCS MPAaBUIIbHBIM
OTBETOM, TaK KaK JAJIsl 04€Hb OOJIBIINX Ipad)OB, KOTOPHIE HE
IIOMEIIAOTCS B ONIEPATUBHYIO NIaMsATh, XpaHeHue B b/ u
HCIIOJI30BAHUE PEKYPCUBHBIX 3alIPOCOB WIH XPAaHUMBIX IIPOLIEYD
SIBJIICTCS] IPAKTUYHBIM PEIICHUEM.

e ['paduueckuii peqakTop SBISACTCS HENPABUILHBIM OTBETOM, TaK Kak
3TO MHCTPYMEHT JIsl pa0OTHI ¢ N300paKESHUSMH, a HE JUIsI
3ananmne 2.1
Bompoc: YcranoBute nociieoBaTeIbHOCTD IIAT0B alroput™Ma A* Ha 0JJHOM
miare ero paboThl (MOCie HHUIIUATH3AIINHN ).
1. Ecnm ouepenp mycra, 3aBEPIINTh alTOPUTM (ITyTh HE HAWJIEH).
2. lloMecTuTh HaYAILHOE COCTOSHHE B IPHOPHUTETHYIO OYEpelb C
npuopureToM f(start) = g(start) + h(start).
W3Bneus U3 odepenn COCTOSHYE C HANMEHBIIM 3HadeHueM f(n).
Ecnu n3zBnedenHoe cocTOsIHHE SBISETCS LEIEeBBIM, 3aBEPIIUTh
ANTOPUTM YCHEIITHO.
5. Jlms Kaxmoro cocena M3BJIEUYEHHOTO COCTOSIHASA paccyuTarh g(n) u
f(n) u no6aBUTE ero B oyepeab (Wi OOHOBUTH IPHOPHUTET, SCIH
HaiizieH 0ojee KOPOTKUH MyTh).
[IpaBunbHEIL TOPsiAOK: 2, 3,4, 1,5
[TosicHenne: ANTopuT™M HaUMHAETCS ¢ MHULIUATU3AMY OYepeld HadaJbHbIM
y3i10M (2). [lanee B 1uiKIIe U3BJICKASTCS y3€)I C HAMMEHBIIEH 001ei
crouMocTbio f(n) (3). DTOT y3er npoBepsieTcst Ha COOTBETCTBHE TIeTH (4).
Ecnu nenp He mocturiyTa u ouepeib He mycrta (1), o0pabaTbiBaroTCs BCE
cocenu Tekymiero y3na (5). [IpoBepka Ha mycTtoTy ouepenu (1) Joruuecku

pw




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

CJIelyeT Mocye MOTBITKY U3BJIeueHus y3ma (3), HO B KOPPEKTHOM alrOpUTME
OHa SIBJISICTCS YCIIOBUEM MPOJIOJKCHHUS ITUKJIA, CIICYFONIUM 32 YCICIITHBIM
W3BJICYCHUEM U MPOBEPKOI Ha IIEIb.

3aganue 2.2
Bomnpoc: Pacrionoxure B TOrHUECKOM MOPSIKE Tarbl pa3padoTKu
MIPOTPaMMHOTO 00ECTIEUeHUS, PEATU3YIOIETO SBPUCTUICCKHUI IIOUCK B
pacrpeneneHHol cucteMe.
1. Peamusanusaf%(» ajmropurma (Hamp., Ax) Ha
CeDPBEDHOM CTOPOHE.
2. IlpoekTupoBaHue cXxeMbl 0a3bl JaHHBIX JIJIS XpaHEHUs rpada
COCTOSIHUM.
3. Br10op creka Texnomoruii (s361k ceprepa, CYB/I, ppefimBopk mis
API).
4. Co3naHue KIMEHTCKOTO MPHIOKEHHS (BeO- MIIM MOOHIIBHOTO) JIJIs
OTIMpPaBKH 3alIPOCOB U BU3YAIN3ALIUN PE3YIbTATOB.
5. Pazpabortka REST API mns B3aumMoelicTBHSI M@Ky KIIMEHTOM U
CepPBEPOM.
[IpaBunpHBIL OpsiaoK: 3,2, 1, 5, 4
[Tosicnenune: Pa3paboTka HaunHaeTcs ¢ BeIOOpa TexHosorui (3). 3atem
MPOEKTUPYETCS CTPYKTypa XpaHeHus JaHHbIX (2). [Tocne aToro peanusyercs
OCHOBHas OM3HEC-JIornKa — anroputm noucka (1). Jlainee co3gaercs
uHTepderc s B3auMOJISHCTBHS ¢ 3TOH JIOTHKOH m3BHE (5). OUHANBHBIN
aTanm — pa3paboTKa KIMEeHTa, KOTOPbIi ucronkiyet 3ToT API (4).
3aganue 3.1
YcTaHOBHTE COOTBETCTBUE MEXKTY AJITOPUTMOM ITOKMCKA M €r0 KIIIOYEBBIM
CBOMCTBOM.

Crncox A (AnTopuT™):

1. A*

2. XagHbli MOUCK MO IEPBOMY HAMITYUIIEMY COOTBETCTBUIO
3. Anroputm JledKcTphl

4. Tlouck B MUpHUHY




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

Crucok b (CBoiicTBo):

A. OntuMasneH ¥ 3¢ ¢GeKTHBEH IPH UCIOIb30BaHUH JOIYCTUMON U
MOHOTOHHOU BPUCTHKH

B. Ucnones3yet TombKO 3BpUCTHYECKYIO (GyHKIHIO h(n), UITHOPHPYS
CTOMMOCTB JIOCTM)KEHUS y3na g(n).

C. OntumarneHs A MOMcKa KpaTyaiiiero myTa 0e3 HCTOoIb30BaHus
sBpuctukH (pakrtuaecku, A* ¢ h(n) = 0).

D. fIBnsercsa yacTHBIM ciry4aeM anroputma JlefkcTpsr muis rpadoB ¢
€TMHUYHOU CTOMMOCTBIO pedep.

Ortsert: 1A, 2B, 3C, 4D

[Mosicuenne: A* coueTaeT CTOMMOCTB POWAECHHOTO MyTH g(1) ¥ SBPUCTHKY
h(n). XKagnsrit mouck ucmonb3yeT Tobko h(n). Anroputm JleWKCTpBI MOKHO
paccMmatpuBaTh Kak A*, rae sBpuctrka paBHa Hymo. BFS — ato [letikcpa,
NpUMeHeHHas K rpady, rae Bce pedpa UMEIOT OJMHAKOBYIO CTOMMOCTh

3aganmue 3.2

YcTaHOBUTE COOTBETCTBUE MEKY KOMIIOHEHTOM/KOHIICTIIIUEH B pa3paboTKe
I1O nyst 3BPUCTUUECKOTO MOUCKA U IPUMEPOM TEXHOJIOTHHU HITH
WHCTPYMEHTA.

Crucok A (Komnonent/Konmerus):

1. SI3bIK 17151 BEICOKOIIPOU3BOUTEIBHOM peann3aliy BEBIYUCIUTEIBHO
CJIO’KHBIX aITOPUTMOB

2. MHCTpyMEHT Utk OBICTPOTO MPOTOTUIMPOBAHKS U BU3YalIM3alliK IpadoB
3. Cucrema i1 XpaHeHus! 001bp1I0T0 rpada 1 BHIMOIHEHHS 3aIPOCOB K HEMY
4. OreuectBeHHas OC nis pa3BepThIBaHUS CEPBEPHON YAaCTH CUCTEMBI

Criucok b (Texnonorus/acTpyMEHT):

A. Python c 6ubnmotekoii heapq

B. C++ co STL (priority_queue)

C. CYB/] PostgreSQL (c pexypcuBasiMu CTE)
D. Astra Linux




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

Ortser: 1B, 2A, 3C, 4D

[Tosicuenne: C++ u ero cTagmapTHas OMOIHOTEKA IPEIOCTABISIIOT

3¢ dexTHBHBIE CTPYKTYPHI TAaHHBIX JJIS1 BEICOKOHATPY)KEHHBIX CHCTEM.
Python n3BecTeHn ckOpoCThIO pa3pabOTKH U OOraTHIMK OMOINOTEKAMH.
PostgreSQL mno3Bossier xpaHuTh 1 00pabaThIBaTh OTPOMHBIE 0OHEMBI
CTPYKTYPUPOBaHHBIX JTaHHBIX, BKJIFOUas rpadsl. Astra Linux — 3to
ceprudunmpoBanHas poccurickas OC 115 3alUIIEHHBIX CEPBEPOB.

3ananmne 4.1
Bompoc: Kakoe cBoicTBO 3BpricTHUeCKOH GyHKIUH h(n) sSBiIseTCs
HEOOXOMMBIM U JIOCTATOYHBIM JIJISl TAPAHTUHU TOTO, UYTO AIrOPUTM A*
HaliIeT onTUMaNbHOE (CaMoe KOPOTKOE) perieHne?

1. h(n) momwxHa OBITH MOHOTOHHOM.

2. h(n) nomwkHa ObITH HOMycTHMOH (admissible).

3. h(n) momkHa OBITH paBHOW HYJIIO B IIEJIEBOM COCTOSIHUM.

4. h(n) momkHa Bcerna ObITh OOJIBIIIE HYJIS.
IIpaBunpHBINA OTBET: 2
[Toscuenue:

e "h(n) momkHa ObIThH omycTrMO# (admissible)" sBnseTcs
MIPaBUJILHBIM OTBETOM. DTO KIItoueBas Teopema st A: ecau h(n)
HUK020A He nepeoyeHusaen Oeticimeumenbyio CmoumMocb
docmudicenust yeau, mo A TapaHTUPOBAHHO HAMJET ONTUMAbHBIH
MyTh.

e "h(n) nomxHa OBITH MOHOTOHHOU" SIBIISIETCS HETPABHIHHBIM
0TBETOM. MOHOTOHHOCTH — 3TO 00Jiee CTPOroe yCIOBHE, KOTOPOE
rapaHTupyer, uto QpyHkuus f(n) He yObIBaeT BAOIb JI000TO MYyTH, U
yIpormraeT peanusanuio A* (He Tpedyercs nmepepacueT
MPUOPUTETOB), HO ONTUMAIILHOCTD FAPAHTUPYETCS YKE
JIOITYCTUMOCTBIO.

e "h(n) momxHa OBITH PAaBHOM HYJIIO B LIEJIEBOM COCTOSIHUM'" SIBIISICTCS
HETNPaBWIBHBIM OTBETOM. DTO BEpHO JJIsl JII000H OCMBICICHHON




Tema Koa n popmyanposka NHaukaTopsbl 10CTHKEHUS Tecr no Teme
KOMIICTCHIIHH KOMIIETCHIIH

9BPUCTUKU, HO HE ABJIACTCA JOCTATOYHBIM YCJIOBUEM JIA
OIITUMAJIbHOCTH.

e "h(n) momxHa Bcerna ObITh OoJbINE HYJIS" SBISIETCS HEMPABUILHBIM
OTBETOM. DTO HEBEPHO, TaK KakK IS y3I1a, SBISFOIIErocs 1enbio, h(n)
JIOJIKHA OBITH paBHa (.

3ananue 4.2
Bompoc: Kakas cTpykTypa JaHHBIX sBIIsieTCsl Hanbosee 3 HEeKTUBHON I
peayinzanuu anropurMa A*, Tak Kak MO3BOJISIET OBICTPO M3BJICKATh Y3€I ¢
HanMeHbIIeH o01eit cTonMocThIo f(n)?

1. Crek (Stack)

2. Ouepenb (Queue)

3. Tlpuopurernas ouepens (Priority Queue)

4. Csssubrii crimcok (Linked List)
[IpaBunpHBINA 0TBET: 3
ITosicHeHue:

e [Ipuopurernas ouepens (Priority Queue) siBisieTcs IpaBUIBLHBIM
OTBETOM, TaK KaK OHa ONTHMHU3UPOBAHA JUIsl BCTABKH YJIEMEHTOB U
M3BJIEUEHHS AJIEMEHTA C HAUBBICIINM (MJIM HAMMEHBIIINM)
MPUOPUTETOM, YTO HJICAJIbHO COOTBETCTBYET OTPEOHOCTIM A*.

o (Crex (Stack) u Ouepens (Queue) SBISFOTCS HETIPABUIILHBIMU
OTBETaMH, TaK KaK OHU M3BJIEKAIOT JIEMEHTHI CTPOTO B TIOPSIKE
LIFO n FIFO cooTBETCTBEHHO, HE YUNUTBIBas IPHUOPUTET,
OCHOBaHHBIN Ha f(n).

e Cassuerii cincok (Linked List) siBisieTcs HenpaBUIHLHBIM OTBETOM,
TaK KaK MOMCK 3J€MEHTa C MUHUMaJIbHBIM 3HaueHueM f(n) B
HECOPTUPOBAHHOM CBSI3HOM CIIMCKE TPeOyeT TMHEHHOTO BpeMEeHH
O(n), uro kpaitHe HeAPPEKTUBHO.
3apanne 5.1
Bomnpoc: B anroputme A* mosiHasi CTOUMOCTb Y3712 BBIYUCIISIETCS 110
dopmye f(n) = g(n) + h(n). Yro npexacrarmser coboii pynkus g(n)? OTer
JIOJDKEH OBITh JIaH OJIHUM CJIIOBOM HITH KOPOTKOH (ppa3oi.
ITpaBunbHBIN 0TBeT: CTOMMOCTB IOCTHXKEHUS y3/1a 11 (OT HAYaJIbHOTO y3J1a).




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

[Nosicuenne: @ynkIusA g(n) — 3T0 PaKTHUECKass CTOUMOCTh IIYTH OT
CTapTOBOIO y371a A0 y3i1a n. OHa npejcraBiseT coOoi cyMMy 3aTpar
(HampuMep, paccTOSHU, BpeMEHHBIX HHTEPBAIOB) BceX pedep, MpOoHIeHHbBIX
10 ONTUMAJIBHOMY Ha JaHHBIH MOMEHT ITyTH JO N.

3aganue 5.2

Bomnpoc: Kakas abcTpakTHast CTpyKTypa AaHHBIX, 4aCTO peann3yeMas Ha
OCHOBeE JIBONYHOH KyuH (binary heap), ucnons3yercs B anroputme A* mis
XpaHeHust ¥ 3PPEKTUBHOTO U3BJICUCHUS y3JIa C HAUMEHBIICH OIEHOYHOM
ctouMocTbio f(n)? OTBET COCTOUT U3 IBYX CIIOB.

[IpaBunbHeIl oTBeT: [IproputeTHas ouepenpb

[Mosicuenue: [IpuopureTHas oueper — 3TO CTPYKTYpa AaHHBIX, KOTOpast
MO3BOJISICT BCTABJIATH DJIEMEHTHI C IPUOPUTETOM M U3BJICKATh 3JIEMEHT C
HAWBBICIITUM (WJIH HAUMEHBIITNM) IPHOPUTETOM. B KOHTeKCTE A*
MIPHOPUTETOM sIBIIsieTCs 3HaueHue f(n). Peanm3amnms Ha ocHOBE TBOMYHOM
Ky4du obecrieunBaeT 3QEeKTUBHOCTh ONIepaliii BCTABKU M W3BJICUCHHS
muanMyMa 3a O(log n)

Tema 2.3
Yupasnenue
ITIOMCKOM H
€ro
peanu3anus B
MIPOCTPAHCTBE
COCTOSTHUH

MK-7 Cnocoben
OCYLIECTBIIATh
MPOCKTUPOBAHHUE
MPOTrPaMMHBIX
uHTepdericon

HUIIK-7.1 3Hath: MeTonsl "
cpencTBa MIPOCKTUPOBAHUS
MpOrpaMMHBIX UHTep(dericoB

3ananue 1.1
Bomnpoc: Kakue u3 nepedncieHHbIX CTpaTeruii yrpaBieHus TOUCKOM B
MPOCTPAHCTBE COCTOSIHUI SBJISIFOTCS CUCTEMAaTHYECKUMH (TIONHBIMH), TO €CTh
rapaHTUPYIOT HAXOXAECHUE PELICHUS, €CJIM OHO CYIIECTBYET?

1. CryuvaiiHbIif TOMCK

2. Ilouck B mmpuny (BFS)

3. Tlowmck ¢ BozBpaToMm (Backtracking)

4. Tlouck mo nepBoOMy HaMJIy4IIeMy COOTBETCTBHUIO (3KaHBIN)
[IpaBunpHBIE OTBETHIL: 2, 3
IosAcuenue:

e [louck B mmpuny (BFS) sBrsercs mpaBUIBHBIM OTBETOM, TaK KaK OH
CHUCTEMAaTUYECKU UCCIIEYET BCE Y37Ibl YPOBHS 32 YPOBHEM,
rapaHTHPYsl HAXOXKAECHUE Ty TH.

e [lowuck c Bo3Bparom (Backtracking) siBnsieTcst paBUIILHBIM OTBETOM,
TaK KaK 3TO METOJ] TOJIHOTO Iiepedopa, KOTOPHIi MOCIIeT0BATEILHO
MIPOBEPSIET BCE BOZMOYKHBIE BAPHAHTBI, BO3BPALIAACH NIPH TYITHUKaX.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

Cry4yaiitHBIH TIOWCK SBJSETCS HEMPAaBUILHBIM OTBETOM, TaK Kak OH HE
CHUCTEMAaTUYCH U MOXKET OECKOHEUHO OJTyKJaTh B TPOCTPAHCTBE
COCTOSIHUM, HE HaXO/Is PEIICHUE.

ITonck 1o mepBOMy HaMJIy4IIEMY COOTBETCTBUIO (XKaIHbII) SBISIETCS
HENpPaBUIbHBIM OTBETOM, TaK KaK OH PYKOBOJICTBYETCS JOKAJIBHO
ONTUMAJILHBIM BHIOOPOM M MOKET 3aLMKIUTHCS WM MONAcTh B
JIOKaJIbHBIM ONTUMYM, HE FapaHTUPYs HAX0XKJICHUE PEILICHHUS.

3aganue 1.2

Bompoc: Kakue 13 nepeducieHHbIX TEXHOJIOTUN U SI3bIKOB
nporpaMMupoBanus 3Q(HEKTUBHO MOAXOIST AJISl peau3aiii CUCTEM,
OCYILECTBISIOMINX TIOUCK B OOJIBIIUX MPOCTPAHCTBAX COCTOSHUH (Hampumep,
JUTSE 3a/1a4 TJIAHUPOBAHUS WM aHann3a rpagos)?

1.

2.

3.
4.

S3p1k Prolog ¢ ero BcTpoeHHBIM MEXaHU3MOM YHU(UKALMK U TIOUCKA
C BO3BpaTaMu.

SA3bik Python ¢ 6ubamorexamu st paboThI ¢ Tpadamu (Harpumep,
networkX) u cTpyKTypamu IaHHBIX.

SA3b1k pazmerku HTML.

Cuctemsl yripasieHus 6a3aMu TaHHBIX (Hanpumep, PostgreSQL) ¢
nojepkkoit pekypcusHbix 3anpocoB (WITH RECURSIVE).

[IpaBunbHbIC OTBETHI: 1, 2, 4
[Tosicuenue:

PI'OlOg SABJIACTCA IIPABUIJIBHBIM OTBETOM, TAK KaK €ro
BBIYUCIUTCIbHAA MOJCI/Ib U3HAYAJIbHO IPEIHA3HAYCHA JJIA
JIOTUYECKOTI'0 BhIBO/JIa U IOUCKA C BO3BpaTaM B IIPOCTPAHCTBE,
OIpeaAciIIeMOM (l)aKTaMI/I " [paBUJIaMU.

Python sBnsieTcst npaBUIIBHBIM OTBETOM, TaK KaKk OH IIO3BOJISIET
rHOKO Pean30BbIBATH PA3INYHbIC AITOPUTMBI TIOUCKA U HMEET
Ooratblii HaOOp OMOIIMOTEK A1 padOTHI ¢ rpad)aMH U TaHHBIMH.

CucteMsl ynpasiieHUs 0a3aMu TaHHBIX SIBISIOTCS IPaBUIbHBIM
OTBETOM, TaK KaK OHH ITO3BOJISIIOT XPaHUTh OTPOMHBIE Tpadbl
COCTOSIHUH Ha UucKe U 3()(HEKTUBHO OOXOIUTH UX C TOMOILBIO
PEKYPCUBHBIX 3aIIPOCOB.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

e HTML sBnsieTcst HENMpaBUWIbHBIM OTBETOM, TaK KaK ATO SI3bIK
pasMeTKH BeO-CTpaHHUI] ¥ OH HE MIPEAHAa3HAYCH JUIS
MPOrpaMMHUPOBAHUS JIOTUKH TIONCKA.

3aganue 2.1
Bomnpoc: YcranoBuTe npaBUIIbHYIO OCIE0BATEIBHOCTD 3TAIIOB B
000011IEeHHOM aNroOpUTME TIOMCKA B IPOCTPAHCTBE COCTOSHH.

1. TIlposepka nemu: [IpoBepuTh, SIBISIETCS U TEKYIIIEE COCTOSHUE
IIEJIEBBIM.

2. Bribop coctosinus: BeiOpats criepyromiee COCTOSIHUE IS aHAJM3a U3
MHO’KECTBA TIOTPAaHUYHBIX.

3. HWunnmanuzanus: OnpenenuTs Ha4allbHOE COCTOSHIE U I00aBUTh
€ro B MHOXKECTBO TOIPaHUYHBIX.

4. Pacmupenue: [I[puMeHHUTH BCE BO3MOXKHBIE ONIEPATOPBI K TEKYIIEMY
COCTOSTHUIO, YTOOBI TIOJyYUTh HOBBIE COCTOSIHHSA, ¥ I0OABUTH UX B
MHOKECTBO ITOTPAHUYHBIX.

5. Tlposepka Ha Heynauy: Ecii MHOXeCTBO MOrpaHUYHBIX MTYCTO,
3aBEpIINTH C HEYAauei.

[IpaBunbHbI nopsiaok: 3,2, 1,4, 5

[Tosicuenue: AITOpUTM HaYMHACTCS C HHUIMATU3AINH (3). 3aTeM B ITUKIIE
BEIOHMpAeTCs COCTOSTHUE U3 TIOTPAHUYHBIX (2) U IpoBepsieTcs Ha
cootBercTBue nenw (1). Ecnu 1ienb He TOCTHTHYTa, COCTOSIHUE paCIIupSIeTCs
(4). Hukn npomoikaetcs, oka He OyIeT HalIEHO PelIeHUE Wik He OyaeT
MCYepnaHo MPOCTPAHCTBO Noucka (5).

3aganue 2.2
Bompoc: Pacronoxure B IOTHUECKOM TOPSIIKE dTAIbI HACTPOHKH CepBEPHOI
Cpellbl IS Pa3BePTHIBAHMS BEICOKOITPOU3BOAUTEIFHON CUCTEMBI TTOUCKA,
WCTIONIB3YIOIIEH PENSIMOHHYI0 0a3y JaHHBIX.
1. VYcranorka u Hactpoiika CYBJ] (Hampumep, HaCTpOWKa HHICKCOB
JUIS yCKOPEHHSI 3aIIPOCOB).
2. PazpaboTtka u pa3MelieHre Ko/ia IPUIOKESHHS, PeaTn3yOIEero
AITOPUTM TTOHMCKA.
3. BbI0Op 1 ycTaHOBKA ONEPAIMOHHOM CHCTEMbI Ha CEpBEpE.




Tema Koa n popmyanposka NHauKaTophl J0CTHKEHUS Tect no Teme
KOMIICTCHIIHH KOMIICTCHIIHH

4. Hanomuenue 6a3bl JaHHBIX TECTOBBIMU JaHHBIMH (Tpadom
COCTOSTHUI).

5. Co3ganue cxeMbl 0a3bl JaHHBIX (TaOIHIIBI IS Y3JI0B U pedep).
[IpaBunbHEI OpsAoK: 3, 1, 5, 4, 2
[Tosicuenne: CHavana pa3BepTHIBACTCS 0a30BOE MPOTPAMMHOE OOCCTICUCHHE
— OC (3). 3arem ycranaBnuBaetcs u 6a3oBo HactpauBaetrcss CYB/ (1).
[Tocne 3TOTO CO3MAETCSA CTPYKTYpa ISl XpaHEHUs TaHHBIX (5), KoTopas
3areM HanoJHseTcs nHpopmarueii (4). UHANBHBIN mIar — pa3MenieHre
MPHUKJIATHOTO KOJIa, KOTOPBIH OYyJIET MCII0JIb30BaTh 3Ty 0a3sy (2)
3aganue 3.1
YcTaHOBUTE COOTBETCTBUE MEXKY CTpaTeruel MoMCKa U KI04YeBOi
CTPYKTYpOU JaHHBIX, KOTOpAsl UISI HEE UCTIONIB3YeTCsl.

Crmcox A (CtpaTerus moucka):

1. TTouck B mupuny (BFS)

2. INowuck B rmyouny (DFS)

3. Ilownck ¢ Bo3Bparom (Backtracking)
4. ITouck mo A*

Crucok b (CtpykTypa JaHHBIX):

A. Crex (Stack)

B. Ouepens (Queue)

C. MHoxecTBO (Set) A7 OTCIICKUBAHUS TIOCEIICHHBIX COCTOSHUI
D. Ilpuoputernas ouepens (Priority Queue)

Ortset: 1B, 2A, 3A, 4D

[Tosicuenne: BFS o6pabaTbiBaeT COCTOSHUS B OPSAKE MTOCTYIICHUS
(ouepens). DFS u Backtracking uayt "Briayon", oOpabaThiBas mocjieaHee
JI0OaBIEHHOE COCTOSTHUE (CTEK). A* M3BIIEKAET COCTOSIHIE ¢ HAUBBICIIIIIM
npuoputeToM (mpuoputetHas ouepeanp). Ctpykrypa C (MHOXECTBO)
SBJISIETCS] BCIIOMOT'aTEJILHOM JIJIsI MHOTHX CTPaTeruii, HO He OCHOBHOM
YIIPaBIAIOIIEN CTPYKTYPOU.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

3aganmue 3.2
Y CTaHOBUTE COOTBETCTBUE MEXKIY 3a7aucii ynpaBiIeHUs OUCKOM U
TEXHOJIOTHUECKUM PEIICHUEM JIJIS €€ peallu3alliu.

Crucok A (3agada):

1. XpaHeHnue o4eHb OONBIIOrO Tpada COCTOSHUM, HE TOMEIIAIOMIECrOCs B
OIEPATUBHYIO AMATh

2. beicTpoe MPOTOTUNMPOBAHNE U BU3yaIM3aLUs aJlTOpUTMa IIOMCKA Ha
rpade

3. O0ecrieyeHne MakCUMaIbHON CKOPOCTH BBIYMCICHHUN JJIS1 CIIOXKHOTO
MIOUCKA

4. Co3nanue 0TKa30yCTOMYMBOrO cepBepa AJIsi CUCTEMBI MTOKCKA B
rocceKTope

Crmucok b (TexHonormueckoe pemeHue):

A. Peanuzanus anroputma Ha C++

B. Ucnons3oBarne CYB/] (ramp., PostgreSQL)

C. SA3pix Python ¢ 6ubnmuorekamu (NumPy, NetworkX)
D. PazpeprriBanue Ha oredectBeHHOH OC (Astra Linux)

Otser: 1B, 2C, 3A, 4D

[Tosicaenue: s OOMBIINX JAaHHBIX, HE MOMeIIaronuxcs B RAM,

ucnonb3ytoT CYB/I. Python naeasnen amst ObICTporo co3ganusi IPOTOTHUIIOB.

C++ obecrieunBaeT BRICOKYIO TPOU3BOAUTENBHOCTD. Astra Linux siBisercs
CTaH/IAPTOM JUIs1 3alLUILEHHBIX CEPBEPOB B roccekTope PD

3apanme 4.1

Bompoc: Kakas ctpaTerus moucka xapakTepusyercs TeM, 4TO BCeraa

BBIOMpAeT I pacUINpEeHus CaMblil TITyOOKHH y3eJ B TEKYIIeM HallpaBlIeHUH,

WCTIONB3YSl CTPYKTYPY JaHHBIX "cTex"?

[Touck B mmpuny (Breadth-First Search)

IMouck B riryouny (Depth-First Search)

IMonck mo A*

JlBynanpasnienssiid nouck (Bidirectional Search)

PoONME




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

[IpaBubHBI OTBET: 2
[Toscuenue:

[Nouck B rnyouny (Depth-First Search) siBnsieTcs npaBuIbHBIM
OTBETOM, TaK KaK €ro CTpaTerus — UATH "Briryosp" Tpada, moxa 3To
BO3MOXXHO, a IPH JOCTIKEHNH TynHKa Bo3Bpamathes (backtrack),
YTO peann3yeTcst ¢ TOMOIIBIO CTEKa.

[ouck B mupuny (Breadth-First Search) sBisiercs HenpaBUIBHBIM
OTBETOM, TaK KaK OH HCIIONB3yeT ouepeb U uccienyet rpad "cioit
3a cioeM".

[Touck mo A* sBiseTCS HENPABHIBHBIM OTBETOM, TaK KaK OH
UCTIOJIb3YET MPUOPUTETHYIO OYepelb H IBPUCTHYECCKYIO (DYHKIHIO
JUTS BBIOOPA HANpaBIICHHS.

JBynarpasnennsiii mouck (Bidirectional Search) sBnsiercst
HETPaBUIBHBIM OTBETOM, TaK KaK 9TO O0IIas CTpaTerusl, KoTopas
MOJeT Ucnob30Bath 100 BFS, 6o DFS BayTpu ceds.

3ananue 4.2

Bompoc: Kakast u3 mepeduciieHHBIX POCCHICKUX CUCTEM yIpaBIeHUs OazaMu
JTAHHBIX, OCHOBAHHAsI HA OTKPHITOM Koze PostgreSQL, siBnsieTcs
MPEMOYTUTEIFHBIM BEIOOPOM TSI XpaHEHHS 1 00paOOTKH JaHHBIX B
roCyJIapCTBEHHBIX HHPOPMAIIMOHHBIX CUCTEMAaX, TPEOYIOIINX BBICOKOM
HaJI)KHOCTHU U TIPOU3BOTUTEILHOCTH?

1.
2.
3.
4.

MySQL

SQLite

Postgres Pro
Oracle Database

IIpaBunbHBIH oTBET: 3
IosicueHne:

Postgres Pro siBnsieTcsi mpaBUIIBHBIM OTBETOM, TaK KaK 3TO
poccwuiickas kommepueckas CYB/I, co3ganHas Ha OCHOBE
PostgreSQL, ob6nanaromas yry4ineHHOH IpOU3BOIUTEIHPHOCTRIO 1
BXOJs111ast B peecTp oTeuecTBeHHOro 110.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

e MySQL sBrsieTcst HEIPaBUIIBHBIM OTBETOM, Tak Kak 310 CYB/I,
MpHHAJUIeKAINAs aMmeprukaHckoi komnanuu Oracle Corporation.

e SQLite sBiIsIeTCS HEMMPABUILHBIM OTBETOM, TaK KaK 3TO
BCTpauBaemas jierkoBecHas bJl, He nmpenHazHaueHHas 114
BBICOKOHATPYKEHHBIX CEPBEPHBIX CUCTEM.

e Oracle Database siBisieTcsi HePaBUJIBHBIM OTBETOM, TaK Kak 3TO
npomnpuerapras CYB/] amepukanckoit kopmopanuu Oracle.

3aganue 5.1
Bompoc: Kak Ha3bIBaeTcs cTpaTerus noucka, mpu KOTopoi ABa
napanieabHbIX HOMCKOBBIX MPOLECcCa 3ayCKAIOTCS OJHOBPEMEHHO: OJMH OT
HAYaIbHOTO COCTOSTHHS, & IPYTOH OT LEJICBOT0, C IeIbI0 0OHAPYKUTh
COBIMajicHUE Ha uX rpanHuniax? OTBET COCTOUT U3 IBYX CIIOB.
[IpaBuibHBIM OTBET: JIByHANpaBICHHBIN TOUCK
INosicuenue: JIByHanpasieHnbli mouck (Bidirectional Search) — aro
CcTpaTteruid, npeaHasHauCHHasA IJId YMCHBIICHUA CJIOKHOCTU IO BPEMCHU U
namsTu. BMecTo ucceieoBaHus BCEro MpOCTpaHCTBa OT Havasa 10 KOHIIA,
OHa BeJIeT [1Ba ITOMCKa HaBCTPEUy JIPYT APYTY, YTO MOXKET 3HAUYUTEIHHO
COKpaTHTh 00II[ee KOJIIMYECTBO PACCMOTPEHHBIX COCTOSTHUH.

3aganue 5.2

Bompoc: Kakas cTpykTypa gaHHBIX, paboTaromias 1o NpUHIUIY "TepBbIM
npunren — nepsbiM yuren" (FIFO), spnsiercst dyHaaMeHTanbHOM 115t
peanu3zauuy anropuTMa norcka B mupuny (BFS)? OtBer cocTout u3 ogHoro
CJIOBA.

[IpaBunpHEIL 0TBET: OUepens

[Nosicuenne: Ouepenp (Queue) — 3T0 aOCTPAKTHBIN TUI JaHHBIX, KOTOPBIH
ctporo caeayet aucuummivae FIFO. 3To cBOMCTBO KpUTUYECKU BAXKHO JIJISt
BFS, koTopsrii omkeH 00padaTeiBaTh COCTOSHUS B TOM MOPSIIKE, B KOTOPOM
OHM OBUTH 00HAPY>KCHBI, UTO ¥ 00ECIICUNBACT HAXOXK/ICHUE KPATIAUIIIETO
MYTH B HEHArpy>KEHHOM rpade.




Tema

Koa n popmyanposka

HNHAUKATOPBI TOCTUKEHHS

TecTt mo Teme

KOMIETEeHIINN KOMIETEHIIUU
Tema 2.4 IIK-7 Crmocoben HUIIK-7.1 3uarb: Meroasl u | 3aganue 1.1
3anmaya OCYIIECTBIIATh cpesicTBa npoekTupoBanus | Bornpoc: Kakue u3 nepedncieHHbIX KOMIIOHEHTOB SIBIAIOTCS KPUTHYECKH
IUTAHUPOBAHU | MTPOCKTHPOBAHHUE IPOrpaMMHBIX HHTEp]EiicoB BXHBIMHU 7151 (hopMaTM3aIiy 3a1a49H MIAHUPOBAHUS B TPOCTPAHCTBE
s MPOTrPaMMHBIX COCTOSTHUI?
nHTepdericoB 1. MHOXeCcTBO HAaYaIbHBIX COCTOSTHHIMA

2. MHOXecTBO LIENEBbIX COCTOSHUI (MK YCIIOBHE TICITH )
3. MHOXeCTBO AeCTBUH (ONEpaTOPOB) C UX MPEAYCIOBUIMH H
s dhexramu
4. lleroBas cxeMma MOJIb30BATEIBCKOTO HHTEpdeiica
[IpaBunbHBIC OTBETHL: 1, 2, 3
Iosicuenne:

o MHOXECTBO HAYaJbHBIX COCTOSHHUH SIBIISICTCS IMpaBUJIBHBIM OTBETOM,
TaK KakK OmnpeacIsACT TOYKY OTCUECTa IJIA IJIaHa.

e MHOXECTBO IETIEBBIX COCTOSHUI SIBIISIETCS TIPABUIHHBIM OTBETOM,
TaK KakK OIpeJeNseT )KeJaeMblil pe3ysbTaT, K KOTOPOMY JT0JIKEH
MIPUBECTH TUIAH.

e MHoxecTBO ,Z[eflCTBPIfI ABJIACTCS IIPABUJIBHBIM OTBETOM, TAK KaK
OITMCBhIBACT BO3MOKHBIC npeo6pa3OBaH1/m COCTOSIHI/IfI, N3 KOTOPBIX
CTPOUTCH IJIaH.

L] HBeTOBaﬂ cX€Ma I10JIb30BaTCJIbCKOI0 HHTep(I)eI}'Ica ABIIACTCA
HCIIPaBUJIBHBIM OTBETOM, TaK KaK 3TO 3JICMCHT I[PISafIHa, HEC
BJ'II/IHIOH_II/II\/JI Ha JIOTHYCECKYIO q)opManmaumo 3aavuu IJIaHUPOBAaHMUH.

3ananue 1.2
Bompoc: Kakue 13 nepednciieHHbIX TEXHOJIOTUI 1 HHCTPYMEHTOB MOTYT
OBITH 3()EKTUBHO UCTIONB30BaHbI ISl MPOTOTUITUPOBAHUS U PEATN3ALUH
ITOPUTMOB TUIAHUPOBaHUs (Harpumep, anroputmoB forward nim backward
search)?

1. S3eik ruianupoBanust PDDL (Planning Domain Definition Language)

2. ®peliMBOpKH U1 pabOThI ¢ OHTONOrHsIMU (Hanpumep, OWL API)

3. SI3bik Python ¢ OubinoTekamu it CHMBOJIBHBIX BBIYMCICHHUH 1

paboThI ¢ rpadamu
4. Tabnmunslii npoueccop Microsoft Excel




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

[IpaBuabHBIC OTBETHL: 1, 2, 3
[losicaenue:

PDDL sBnseTcs npaBUIIbHBIM OTBETOM, TaK KaK 3TO CTAaHAAPTHBIN
SI3BIK AJTs (DOPMATBHOT'O OTIFICAHHS TOMEHOB U 3a7a4 IIaHNPOBaHMUS.

DpeitMBOPKH 151 paOOTHI ¢ OHTOJOTUSAMH SIBISIOTCS MPABUILHBIM
OTBETOM, TaK KaK OHTOJIOTHH MOTYT (hOPMAJIbHO OIKCHIBATH JJOMEH
TUTAHUPOBAHUSI, & PACCY)KICHHS Ha X OCHOBE MOTYT OBITh
HCIIOJIB30BaHBI JUIsl IPOBEPKU IIPELYCIOBUNA U BBIUMCICHUS

3¢ dhekToB.

Python siBnsieTcst mpaBUIIBHBIM OTBETOM, TaK KaK €ro TMOKOCTB H
OoraTblii HA0Op OMOIMOTEK IENAIOT €ro UACATBLHBIM JUI OBICTPOI
peanu3ainny MOUCKOBBIX aJITOPUTMOB U paboTHI ¢ TpadaMu
COCTOSTHUM.

Microsoft Excel siBnsieTcs HenpaBHIbHBIM OTBETOM, TaK KaK 3TO
WHCTPYMEHT JIJIsl TAOJTMYHBIX BEIYMCICHUH W BU3yaJM3alliy IaHHBIX,
a He JUIs IPOTPaMMHPOBAHUS CIIOKHBIX JIOTHYECKUX aJrOPUTMOB
HIOHUCKA.

3ananue 2.1
Bompoc: YcranoBute mociae10BaTeIbHOCTD IIAT0B B AITOPUTME IIPSMOTO
(forward) moucka MJIaHUPOBAHUS OT HAYATIBHOTO COCTOSIHUS K IIETICBOMY.

1.

2.

4.
5.

IIpoBepuTh, yIOBIETBOPSET JIN TEKYIIIEE COCTOSHUE 1IEJIEBOMY
YCIIOBHIO.

BriOpats npuMeHuMoe JieiicTBUE (011epaTop), YbH MPELYCIOBHS
BBITIOJTHEHBI B TEKYIIEM COCTOSTHUM.

[MpumennTs 3¢ (HeKTh BBIOPAaHHOTO JEHCTBUS K TEKYIIEMY
COCTOSTHUIO, TTOJIy4YHB HOBOE COCTOSIHHE.

Hauvatp ¢ ucxo1HOro cOCTOSTHUSL.

Jlo0aBUTH HOBOE COCTOSTHUE B ITPOCTPAHCTBO MTOHCKA.

[IpaBunbHbIM nopsiaok: 4, 2, 3, 5, 1

[osicheHne: ANTOpUTM HAYMHAETCS C UCXOAHOTO cocTostHus (4). B nukie
BBIOMpAETCS JEHCTBYE, IPUMEHIMOE B TEKYIIeH cutyaruu (2). 9To neicTBre
MIPUMEHSIETCs, M3MeHsst coctosiHue Mupa (3). HoBoe cocrosinue puxcupyercs




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

(5). 3aTreM mpoBepsieTCS, SABISETCS JIU 3TO cocTossHue 1esteBIM (1). Iporecc
MTOBTOPSICTCS JJISI HOBBIX COCTOSTHUIA.

3anganue 2.2
Borpoc: Pacionoknre B JOTHIECKOM MOPSAKE ITAIBI pa3paboTKH
MPOTrPaMMHOT0 KOMIUIEKCA JIIsl aBTOMAaTHYECKOT'O TJIAHUPOBAHUS C
WCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTH.
1. Peamuzanus anropuTMa moucka iana (Hamp., Ha Python wmu Java).
2. ®opmanuzanys JOMEHa TNIAHUPOBAHMS U KOHKPETHOM 3a/1a41
(namp., Ha s3p1ke PDDL).
Busyanuszanus HaliIeHHOTO IJ1aHa U €r0 BepuUKaIus.
Br160op uinu pa3paboTka CHHTaKCHYECKOT0 aHamu3aTopa (parser) Juis
BXOJHOTO SI3bIKa OMIMCAHHS JOMEHA.
5. HHterpauus pematess MIaHUPOBAaHUS B 0oJiee KPYIHYIO
MH(POPMALMOHHYIO CHCTEMY.
[IpaBunbHbIf opsiaok: 2,4, 1, 3,5
IToscuenne: CHauyana He00X0AUMO (HOPMATIBHO ONMCATH IPEIMETHYIO
oOmacthb 1 3a1a4y (2). 3aTeM co3aaTh HHCTPYMEHT, KOTOPBI CMOXET
npounTath 3710 onucanue (4). [locne aToro peanusyercs sIpO CUCTEMBI —
aNropuTM™, paboTaroImuii ¢ BHYTPEHHUM IpecTaBieHneM nomena (1). Janee
CJIEIyeT 3Tall BU3yalIn3aliK U IPOBEPKH PE3YIIbTATOB s 1oJib30Batess (3).
DdunanbHBIN Tanm — BCTpanBaHUEC MOJAYJIA INIaHUPOBAHWA B pE€aIbHYIO
cucremy (5).
3aganue 3.1

P w

YcTaHOBHTE COOTBETCTBUE MEXKTY ITAIIOM paOOTHI CUCTEMBbI TUIAHUPOBAHUS
1 pEKOMEHAYEMON TEXHOJIOTUEN MITM HHCTPYMEHTOM JIJISl €70 pean3aliy.

Crucok A (Ortam):

1. ®opmanbHOE ONMCAaHUE TUTAHUPOBAHUS

2. XpaHeHHe OHTOJOTHH U ()aKTOB O COCTOSIHUY B TIOCTOSTHHOU MaMsITH
3. Bricokonpou3BOIUTEIbHBIE BHIYUCICHUS VIS CII0KHOTO MOUCKA B
MPOCTPAHCTBE COCTOSHUIM

4. BricTpoe MPOTOTHIMPOBAHUE W BU3YyaIH3aIlus rpada COCTOSHHMA
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Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

Crucok b (Texnonorus/MIHCTpyMEHT):

A. S3eik PDDL

B. Pensmmonnas CYB/] (mamp., Postgres Pro)

C. S3pik C++

D. A3bik Python ¢ 6ubnuorexoit Matplotlib/NetworkX

Otser: 1A, 2B, 3C, 4D

ITosicuenue: PDDL — 310 cTaHaapT [uist ONUCaHUs JOMEHOB IIJIaHUPOBAHHUS.
CYB/] HamexHO XpaHAT CTPYKTypHUPOBAaHHBIC JaHHEIE (OHTOJIOTHH,
cocrosuusi). C++ obecrieunBaeT CKOPOCTh ISl PECYPCOEMKHX BBIYHCICHHA.
Python sBnsietcst Tydminm BEIOOPOM ISt KICCIIEIOBAHHI U BU3YalTU3alin
3aganue 4.1
Bompoc: Kakoii u3 nepedncieHHbIX aITOPUTMOB SIBIISIETCS KJIACCUYECKUM
MPUMEPOM MOX0/IA K IJIAHUPOBAHUIO, KOTOPBIN paboTaeT B IpsSMOM
HanpaBJICHUH OT HAYAJILHOT'O COCTOSIHUS, IPUMEHSISI ISHCTBHSL, TIOKa He
OyzeT IOCTUTHYTO LIEJIEBOE COCTOSTHUE?

1. Anroputm perpeccHoHHOTO MIaHUPOBaHUS (0OPATHBIN ONCK)

2. Anropurm STRIPS

3. AnropuTtm HacTHUHOrO nopsaka mianuposanus (POP)

4. ANropuTM IUTAaHUPOBAHUS Kak yJoBJIeTBOpeHUs orpannyueHuit (CSP)
IIpaBunpHBINA OTBET: 2
Iosicuenne:

o AnropurMm STRIPS sBnsierca npaBuibHeIM 0TBETOM. X0Ts1 STRIPS
— 3TO NPEXKAE BCEro npeocmasienue Ui AeUCTBUN, alTOPUTM,
WCTIOJIB3YIOIIMHI 3TO HpeACTaBICHHE, OOBIYHO PEANN3YETCs KaK
MPSIMOM TIOUCK B IPOCTPAHCTBE COCTOSHUI.

[ ] AHFOpI/ITM PErpe€CCUOHHOTO IINIAHUPOBAHUSA ABJIACTCA HCIIPAaBUIIbHBIM
OTBE€TOM, TaK KaK 3TO O6paTHBII>i IIOHUCK, KOTOpHﬁ CTapTyeT OT LCIIN
" IPUMCHSACT ,I[eﬁCTBPIH B 06paTHOM MOpAAKE.

e AnropuT™m 4acTWYHOrO nopsiaka maaauposanus (POP) aensercs
HETNpaBUJIBHBIM OTBETOM, TaK KaK OH PadOTaeT He B IPOCTPAHCTBE
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Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

COCTOSIHUM, a B IPOCTPAHCTBE IJIAHOB, CBA3BIBAS JICUCTBUS Yepe3
YIPO3bI U MOPSAKOBBIC OrPAHUYCHUS.

e ANropuUTM ITAHMPOBAHUS KakK yaoBieTBopeHus orpannueHuii (CSP)
SIBJISIETCS] HETIPABUJIBHBIM OTBETOM, TaK KaK 3TO APYrod MOAXOM, I'1ie
3ajaua npeodpasyeTcs B 33/1a4y YAOBJICTBOPCHUS OTPaHUUYCHUH.

3aganue 4.2
Bonpoc: Kakast u3 nepe4rciaeHHbIX OTE€YECTBEHHBIX ONIEPALIMOHHBIX CUCTEM,
BKItoueHHBIX B peecTp [10 Munnmdpst PO, moxxeT ObITh HCIIOTB30BaHA KaK
Oes3omacHas 1 HazexXHas matdopma i pa3BepThIBAHUS CEpBepa,
BBITIOTHSIOIIEr0 KPUTHYECKH BaYKHBIE 33Ja4d aBTOMAaTHYECKOTO
TUTAaHUPOBAHUsA?

1. Windows 11

2. Ubuntu Linux

3. Astra Linux

4. macOS
[IpaBuiabHBI OTBET: 3
[Hosicuenue:

e Astra Linux siBisieTcst MpaBUIIBHBIM OTBETOM, TaK Kak 3TO
poccuiickas OC, cnennanbHO pa3paboTaHHas AJ1s1 CO3AAHUS
3AIIUIIEHHBIX aBTOMAaTH3UPOBAHHBIX CHCTEM, OTBEYArOIIast
TpeOOBaHUSIM PETYISITOPOB.

e Windows 11 u macOS sBIIsIIOTCS HENPABUIBHBIMU OTBETAMHM, TaK
Kak 370 npompuerapasie OC aMepUKaHCKUX KOMIIaHHH.

e Ubuntu Linux siBisieTcst HENMpaBHILHBIM OTBETOM, TaK KaK 3TO
MEXIYHApOIHBIN MMPOEKT, CHOHCUPYEMBIH OpUTAaHCKON KOMIIaHUEH
Canonical, v OH He SBJISIETCS OTEYECTBEHHOW Pa3pabOTKOM.

3ananue 5.1

Bomnpoc: Kak Ha3piBaeTcs CTaHIAPTHBIN A3BIK, UCTIONB3YEMBIH B
MCCIIEIOBAHUSAX UCKYCCTBEHHOI'O MHTEIJIEKTA 17151 YOpMaIbHOTO ONMCAaHUS
JIOMEHa TUTaHUPOBaHUS (MHOKECTBA IEUCTBUI) 1 KOHKPETHON 3a1auu
TUTAHWPOBAHUS (HaYaJIbHOE COCTOSTHUE U 11eb)? OTBET COCTOUT U3
ab0peBuaTypsl u3 4 OyKB.
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Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

[IpaBunbHbIM oTBeT: PDDL

[Mosicuenue: PDDL (Planning Domain Definition Language) — 310 ne-
(hakTO CTaHAAPTHBIN SI3BIK JUTS ONMCAHUS 33a7a4 TuiaHupoBanus. OH
MO3BOJISIET OT/ICIBHO OIMHCATh JOMEH (THIIBI, PETUKATHI, ICHCTBUS) U 3329y
(0OBEKTHI, HAYATBHOE COCTOSIHHE, TIEITh ).

3aganue 5.2

Bompoc: B koHTekcTe onucanust IeUCTBUS B 3a1a4€ IUIAHUPOBAHUS
(manmpumep, B PDDL unu STRIPS), kakuM TepMUHOM Ha3bIBaeTCsl YCIOBHE,
KOTOPOC OOJIZKHO 6BITB HUCTHHHBIM B TCKYIIEM COCTOAHUMU, ‘ITO6I)I I[CP'ICTBHC
MOTJIO OBITh BBIIONHEHO? OTBET COCTOUT U3 OIHOTO CIIOBA.

[IpaBunbHbIi oTBET: [IpeaycioBue

[Nosicuenue: [peaycnosue (Precondition) — 3T0 00s3aTeNbHAS YaCTh
OTIHCaHUs JIFO0OTO EHCTBHA. DTO MHOKECTBO (DAaKTOB (JINTEPAIOB), KOTOPHIE
JOJDKHBI IPUCYTCTBOBATh B COCTOSIHUH, YTOOBI A€HCTBHE OBLIO MPUMEHUMO.
be3 xoppekTHO 3aJaHHbIX TIPEIYCIOBUN TIJIaH MOXKET OBIThH JIOTHYECKH
HEBBITIOJTHUMBIM.

Tema 2.5
IInanupoBanu
eu
OCYILECTBJICH
e NeiCTBUH B
peanbHOM
MHUpe

MK-7 Cnocoben
OCYLIECTBIIATh
MPOCKTUPOBAHHUE
MPOTrPaMMHBIX
uHTepdericon

HUIIK-7.1 3Hath: MeTonsl "
cpencTBa MIPOCKTUPOBAHUS
MpOrpaMMHBIX UHTep(dericoB

3ananue 1.1
Bonpoc: Kakne u3 nepedncieHHbIX TEXHOIOTHI U MTOIX0JI0B UCIIOIB3YIOTCS
JUIS MHTETPallii CUCTEM aBTOMATHYECKOr0 IUIAHUPOBAHUS C PEATbHBIM
MHUPOM depe3 0a3bl JAHHBIX U IPOrpaMMHbIE HHTEPHEHCHI?
1. REST API nns nony4eHuns TEKyIero COCTOSHUS MUpPa OT CEHCOPOB
U TIepelaun IJIaHa UCTIOJHUTEIbHBIM CHCTEMaM
2. Ilaker nporpamm Microsoft Office misa Bu3yanuszanuu oT4eToB
3. Cucremsl ynpasieHus 0azamu JaHHbIX (Hanpumep, PostgreSQL) ams
XpaHeHUs] MOZIeTIell MUpa, OHTOJIOTUN ¥ HICTOPUH BBIITOTHEHHBIX
IUIAHOB
4. S3wik pasmerku HTML mist co3maHust Mosib30BaTeIbCKUX (hopm
BBOJIA
IIpaBunbHbIE OTBETHIL: 1, 3
INosacuenue:

e REST API sBnsiercss npaBUIBHBIM OTBETOM, TaK KakK 3TO
CTaHJAPTHBIA c0CO0 B3aMMOJICHCTBUS paclpelelIeHHbIX CHCTEM,
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HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

MO3BOJIIOLIMH [UIAHUPYIOLIEMY areHTY IOIy4aTh aKTyalbHbIe
JIaHHBIE U OT/1aBaTh KOMaHIbl.

e CucreMmsl ynpaBieHHs 0a3aMy JaHHBIX SBIISIOTCS IPaBUILHBIM
OTBETOM, TaK KaK OHM 00ECIIeYnBAIOT HAJEKHOE, IOCTOSHHOE
XpaHEHUE CIOKHBIX CTPYKTYp AaHHBIX (COCTOSHHUM, OHTOJIOTHH,
TIaHOB), HEOOXOAUMBIX IJIs1 pabOTHI B peaibHOM MUpE.

e [laker Microsoft Office sBnsieTcst HENTPaBUILHBIM OTBETOM, TaK Kak
3TO UHCTPYMEHT JJIs1 OQUCHOM pabOThI, a HE JIIsl HHTETpalliy
IMporpaMMHbIX CUCTEM B P€aJIbHOM BPCMCHHU.

o I3pik pazmerku HTML siBisieTcst HEempaBUIIbHBIM OTBETOM, TaK KaK
OH NpeJHa3HAueH AJIsI CO3JaHusl BeO-CTpaHMLL, a He Ul
IPOrpaMMUPOBAHMS JIOTUKH B3aUMOJACUCTBUS C peajlbHbIM MHPOM.

3ananmue 1.2
Bonpoc: Ilpu peanusanuu cuctemsbl, KOTOpasi HE TOIbKO CTPOUT IUIAHbI, HO U
WCTIONHSET UX B TUHAMHUYECKOU CpeJle, KPUTUIECKH BaXKHBIMU SIBIISTFOTCSI
CJIeIyFOIIe KOMIIOHEHTHI:
1. Moaynb MOHUTOPHHTA IS OTCISKUBAHUS U3MEHEHH B MUPE U
00HapyKCHHSI OTKIIOHCHHI OT 0’KUIAe€MOI'0 COCTOSIHUS
2. MexaHu3M NeperulaHPOBaHus ISl KOPPEKTUPOBKY TIaHa B CIydae
HENPEIBUICHHBIX COOBITUH
3. Craruueckas 60a3a 3HaHUI, KOTOpas HUKOT/1a HE OOHOBJISICTCS MOCIIS
Hayvaja paboThI
4. HcnomHUTENbHBIE MEXaHU3MBI (HAIpUMED, ApaiiBEpbl 000PYI0BaHUS
WM BBI30BBI BHEIIHUX API) /17151 BRITOTHEHMS 3aIJIaHUPOBAHHBIX
JeUCTBUIM
[IpaBunbHbIC OTBETHI: 1, 2, 4
[Toscuenue:

[ ] MO)Iy.]'II) MOHUTOPUHIA ABJIACTCA MIPpaBUJIbHBIM OTBETOM, TaK KaK B
pCaJibHOM MUPE COCTOAHUC ITOCTOSAHHO MCHACTCA, U CUCTEMA NOJIZKHA
9TO OTCJICKUBATh.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

e Mexanusm NEPCIINIAaHUPOBAHUA ABJIACTCA IPpaBUIIBHBIM OTBETOM, TaK
Kaxk HepBOHa‘laJ’[LHLIfI IJIaH MOXKET CTaTb HCAKTYaJIbHbIM, U CUCTEMaA
JOJDKHA YMETDh aJaliTUPOBATHCH.

e lcrnonHuTeNnbHbIE MEXaHU3MBI SIBJIIIOTCS IIPABUIBHBIM OTBETOM, TaK
KaK IUIaH siBIsieTcs abcTpakuen, KoTopast JoKHa ObITh
npeoOpa3oBaHa B KOHKPETHbIE KOMaH/bI [Uisl POOOTOB, CEPBUCOB MU
JIPYTUX CHCTEM.

e Crarnueckas 0a3a 3HaHU SBISETCS HENPABUIBHBIM OTBETOM, TaK
Kak paboTa B pealbHOM MUpPE TpeOyeT MOCTOSTHHOTO OOHOBIICHS
3HAHUM O TEKyIIeH cUTyaluu

3ananue 3.1

YcTaHOBHTE COOTBETCTBUE MEXKY 3aa4cii B KOHTEKCTE TNTAHUPOBAHUSI
JeHCTBUIl B pealbHOM MHUPE U TEXHOJIOTUYECKUM PEIICHUEM IS €€
peanuzanuu.

Crmcok A (3amayva):

1. HenpeprIBHOE MOTy4eHHE TAaHHBIX O COCTOSIHUH CPEJIbI

2. HanexxHoe XpaHeHre UCTOPHH TUIAHOB M COCTOSIHUH JUIST aHaJi3a

3. [IpeoOpa3oBanme aOCTPAKTHOTO TUIaHA B KOHKPETHBIC KOMAHIBI 15
obopymoBaHus

4. 3amyck u obecrieueHre 0TKa30yCTONIMBON PabOTHI BCETO MPOrPaMMHOTO
CTeKa

Crucok b (TexHonormueckoe pemeHue):

A. JaTumku (cercopsl) u cuctema coopa naHabix (SCADA)
B. Cucrema ynpasnenust 6azamu ganabix (CYB/)

C. McnonHuTenbHBIE MEXaHU3MBI (aKTYaTOPhl) M UX ApaiBepbl
D. Onepanmonnas cucrema peanbaoro spemern (OCPB)

Otser: 1A, 2B, 3C, 4D (OtkazoycroitunBocts — OCPB)

[osicuenue: Jlns BocripusTia Mupa HY>KHBI ceHCopsl (1-A). Jlns
nonropemenHoi mamsatu — CYBJI (2-B). [lig Bo3neiicTBrs Ha Mup —




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

aktyaropsl (3-C). Jlns rapaHTHPOBAHHOTO BEITIOJIHEHUS IPOTPAMM B CTPOTHE
BpeMeHHbBIe paMKu Tpebyertcs criernanusuposantas OCPB (4-D).

3aganmue 3.2
VYcTaHOBHTE COOTBETCTBUE MEXKY KOMITOHEHTOM apXUTEKTYpPhl aBTOHOMHOMN
CUCTEMBI U €I0 OIIMCAHUEM.

Crucok A (KommoneHT):
1. Moxymns BoCIpUATHS

2. Mopayns TutaHupOBaHUS
3. Moayns ynpaBieHus

4. Moynb UCTIOTHCHUS

Crucok b (Onucanue):

A. OTBeuaeT 3a reHepaluIo MoCiIeI0BaTEAbHOCTA JEHCTBUH I JOCTHKEHUS
LIEJIH.

B. IIpeobpazyer abcTpakTHBIE IEUCTBUS IIaHA B HU3KOYPOBHEBBIE KOMaHIbI
JUTSI KOHKPETHOTO 000PYIOBaHUS

C. OGecrieunBaeT B3aMMO/ICHCTBHE C TIOJIH30BATENIEM WIIH IPYTHMH
CHCTEMaMH.

D. OGpabaTsiBaeT ChIpble NaHHBIE C TATYUKOB JJIsI TOCTPOSHUS
COTJIACOBAHHOM MOJIEJIM TEKYIIIETO COCTOSHUS MHUpAa.

Otsert: 1D, 2A, 3C, 4B

[Mosicuenue: Mo1yIib BOCTIpUATHS TIpeBpaiiaeT curHaibl B 3Hanus (1-D).
[TnanupoBanne — 310 "MO3r" cuctemsl (2-A). YpaBieHne 4acTo CBA3aHO C
unrepdeiicamu (3-C). Moxynb ucnonaHeHus — 310 "pyku" cuctemsl (4-B)
3ananue 4.1
Kaxo¥i Tin miaanpoBaHus SBiIsieTca Hanboee MoIX0AAIINM ISl paboTHI B
OBICTPO MEHAIOLIEHCS, HENPEeACKa3yeMoil cpefie, Te HaualbHbIH IUIaH OYTH
HaBepHsKa MOTpe0yeT YacToi KOPPEKTUPOBKHU?

1. JleranpHOe MIaHMPOBAHKWE HA MHOTO IIArOB BIEPE]]




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

2. UWepapxuueckoe mranuposanue (Hierarchical Task Network

planning)
3. [IlnanupoBanue B npocTpancTBe noBeneHuii (Behavior-based
planning)
4. TlnanupoBaHKeE C IIOBTOPHBIM HCIIOIB30BaHKeM ItaHoB (Case-Based
Planning)
Otget: 3

Ilosicuenue:IInanupoBanue B IPOCTPAHCTBE NIOBEACHUN ABIIAECTCA
NPaBUIIBHBIM OTBETOM, TaK KaK 3TOT PEaKTHBHBIA NoAxo[ (GoKycupyercs Ha
BBIOOpE CIIEYIOIIETO AeiiCTBHS Ha OCHOBE TEKYILETro COCTOSIHUS, a HE Ha
COCTaBJIEHHH JIOJITOCPOYHOr0 XKECTKOT0 IUIaHa. DTO MO3BOJISIET OBICTPO
aJanTHPOBATECS K U3MEHEHHSIM.

3ananue 4.2
Kakas u3 nepeuncnennsix poccuiickux CYbJl, ocHOBaHHast Ha OTKPBITOM
KOJie ¥ BXOZs1asi B peecTp MuHImM(psI, peInoYTuTeNnbHa 11s
WCIIOJIb30BaHMs B KQUECTBE HAJIKHOTO XPAHUIIUILA JAHHBIX JIJISI CHCTEM
TUTAHUPOBAHUS B TOCCEKTOPE M KPUTHIECKOH HHPpaCTpyKType?

1. MySQL

2. Postgres Pro

3. SQLite

4. Oracle Database

OrtBerT: 2

[Nosicuenue: Postgres Pro siBisieTcst mpaBHIBHBIM OTBETOM, TaK KakK 3TO
poccwuiickas kommepueckas CYB/I, coznannas Ha ocHOBe PostgreSQL. Ona
00J1a/1aeT yIy4IIeHHON POU3BOIUTEIBHOCTHIO, 0€30MaCHOCTHIO U
MOJIJIEPKUBACTCS. POCCUUCKUME pa3pabOTINKaMH, UTO COOTBETCTBYET
TpeOOBaHUIM UMITOPTO3aMEIIICHISL.

3ananmne 5.1




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

Kax Ha3bIBaeTcs CBOMCTBO peajbHOM cpebl, KOTOPOE ONUCHIBAET, MOTYT JIA
JICHCTBYS areHTa U3MEHSATh CaMy Cpely M KakuM 00pa3oM? DTO CBOWCTBO
TpeOyeT OT CUCTEMBI TNIAHUPOBAHUS IIOCTOSSHHO OOHOBJIATH CBOKO
BHYTPEHHIOIO MOJIENTb MHUDA.

OtBet: JunHaMU9IHOCTD

[Hosicuenue: IMHAMUYHOCTE — 3TO KIIFOUEBOE CBOICTBO PEaNbHbBIX CPEL,
OTJIMYAOILEE UX OT CTaTUUECKUX Mozeaeld. OHO 03HAYAET, YTO COCTOSIHUE
MHUpa MEHSIETCS CO BpEMEHEM HEe3aBHCUMO OT JIeHCTBUI areHTa (HampuMep,
MOTOJIHBIE YCIIOBUS, IBMDKEHHE APYTHX JIFOAEH). DTO HaNpsIMyIO BIUSET Ha
apXUTEKTYPY CHCTEMBI, TpeOysl MKiIa ""HaOM0AeHue-TUTaHUPOBaHHE-
JeficTBre" M MEXaHU3MOB MEPETIaHUPOBAHUS.

3aganme 5.2

B apxuTekType aBTOHOMHBIX CUCTEM, PabOTaIOIINX B peallbHOM MHpE, KaK
Ha3bIBaeTCs MPOrPaMMHBIA KOMITOHEHT, KOTOPBIH HAIIPSIMYIO
B3aMMOJECHUCTBYET ¢ GPU3NIECKUMH JaTYUKaMH, Pe00pasys ChIpble CUTHAIIBI
B CTPYKTYPHUPOBAHHYIO HHPOPMAITUIO TSI MOYJIS TUIAHUPOBaHUS?

[IpaBuibHBIM 0TBET: MoOaynnb BOCIPUSTHUS

[osicuenne: Monyns Bocnpusitus (Perception Module) — 3To Kputndeckn
BaYKHBINI KOMIIOHEHT, KOTOPBIN CITY>KUT "opraHaMu 4yBCTB" cucteMsl. OH
OTBeYaeT 3a (puiIbTpanuio myma, pacino3HaBaHiue 00bEKTOB, TOCTPOCHUE
KapThl ¥ B KOHEYHOM HTOT€ — 3a CO3/IaHHE HEIIPOTUBOPEUUBOM U
aKTyaJbHOW MOJEIN MUPa, HA OCHOBE KOTOPOH yKe padoTaeT IIIaHUPOBIIHK.
be3 Hero mnaHupoBLIIMK OyaeT padoTaTh ¢ yCTapeBIIMMU MM HEBEPHBIMU
JIAHHBIMH

Tema 2.6
WHTennekrya
TIU3AIHs

npouesyp

IIK-7 Cnocoben
OCYIIECTBIIST
MIPOEKTHPOBAHHUE

HNIIK-7.1 3uars: Mertonsl u
CpeacTBa IIPOEKTUPOBAHMS
POrpaMMHBIX UHTEp(dercoB

3apanme 2.1

Bomnpoc: YcranoBute nocienoBaTeIbHOCTh 3TAIMOB B IIUKIIE «HAOIIOICHHE-
TJIaHUPOBAaHUE-ACHCTBUE) JIJIST aBTOHOMHOTO areHTa, paboTaromiero B
pearrHOM MHpE.




Tema Koa n popmyanposka NHaukaTopsbl 10CTHKEHUS Tecr no Teme

KOMIIeTeHLIMH KOMIEeTeHIMH
MOMCKa U MIPOTrPaMMHBIX 1. JleficTBue: BrimomHuTh chemyroliee AecTBHE U3 TEKYIIETO IIaHa C
yIpaBIEHUS uHTepdericon MTOMOIIIBIO UCITOJIHUTENBHBIX MEXaHU3MOB.

2. HaGmogenue: [lonmyynTh akTyalbHbIE JaHHBIE O COCTOSIHUHU CPEJIbI
4yepe3 CeHCOPHI WiH 0a3y JaHHBIX.
3. Tlnanmposanue: Ha ocHOBe TekyIel MOJETH MUPA U ST
CreHEepUpPOBAaTh WM CKOPPEKTUPOBATH IUIaH.
4. Oo6nHOoBNeHHE Moenn Mupa: HTeTpupoBaTh MOTydeHHbIE JaHHBIE BO
BHYTPEHHIOIO MOJIETh MUPA areHTa.
5. Ormnenka: CpaBHUTH TEKYIIEE COCTOSHUE C 03KUACMBIM.
OOHapyXUTh paccoriacoBaHUeE.
[IpaBunbHBIM Opsiaok: 2, 4, 5, 3, 1
[Mosicuenne: Llukn HaunHaeTcs ¢ HabmroAeHMsI 3a cpenoii (2). [lomydyeHHbie
JaHHBIC UCIIOJIB3YIOTCA JJIA O6HOBHCHI/I$[ BHYTpeHHCﬁ MOZCIIN MUpa arcHra
(4). 3aTeM areHT OLIEHWBAET, BCE JIX UAET 10 TuIany (5). Ecnu BeIsABIEHO
paccoriiacoBaHne WX TUIaH OTCYTCTBYET, 3aITyCKaeTCs MOTYITh
rutanupoBanus (3). [loce Toro xak riaH co3/iaH Wi CKOPPEKTUPOBaH,
areHT UCTIONHSIET cieayomlee neicTue (1).

3aganue 2.2
Bompoc: Pacnionoxure B J0rH4ecKoM MOPSAKE 3TAIBI pa3BEPThIBAHUS
OTEYECTBEHHOW MPOrpaMMHOH 11aTHOPMBI ISl yIIPaBICHHS aBTOHOMHBIM
poboTom.
1. Peanuzanus U TECTUPOBaHHUE aITOPUTMOB TUIAHUPOBAHUS U
neperyiaHupoBanus Ha si3bike C++/Python.
2. YcTraHoBKa M HACTPOIKa POCCHICKOM ONepallnOHHON CHCTEMBI
(mammpumep, Astra Linux) Ha 60pTOBOM KOMITBIOTEpE pOOOTA.
3. HHrerpamnus ¢ anmapaTHbIM 0OecIieueHHEM: HalTUCaHue JpaiiBepoB
JUTSl CEHCOPOB U UCTIOJTHUTEIBHBIX MEXAHU3MOB.
4. llpoekTupoBaHHE apXUTEKTYpPhl HPOTPAMMHOI0 00ECIICYEHHUS:
MOJIyJI BOCTIPUSITHS, TUTAHWPOBAHUS, YIIPABICHHUS.
5. lloneBbie UCTIBITAHUS U OTIIA/IKA CUCTEMBI B PEATbHBIX YCIOBHSAX.
[IpaBunbHbIf opsiaok: 4, 2, 1, 3, 5
[Nosicuenne: CHavana mpoeKTUPYETCS 00Iast apXUTEKTypa CUCTEMEI (4).
3areM BbIOMpaeTcs M HaCTpanBaeTcsi 06a30BOe MPOrpaMMHOE 00eCcTieueHHe —




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

OC (2). anee peanu3yercst KIIOUEBast HHTEIJICKTYaIbHAS COCTABIISIONIAS —
anroputmbl anuposanus (1). [locne aToro obecneurBaeTcst CBs3b
WHTEJUIEKTYaIbHOW YacTH ¢ "¢pusndeckum tesioM" podoTa (3). GuHaNbHBINA
3Tam — MPOBEPKa BCEH CHCTEMBI B PEANTbHBIX YCIOBHAX (5)

3aganue 3.1

YcTaHOBHTE COOTBETCTBHE MEXKIY METOJIOM MHTEIJICKTYalIH3alun
TTOMCKA/YIIPABIIEHUS U €r0 OIMCAaHUEM.

Crucox A (Meton):

1. DBpHUCTHYECKHI TIOUCK

2. Yupagsnenue Ha ocHoBe Moeneit (Model-based Reasoning)
3. Cucrema, ocHoBaHHas Ha npaBmiax (Rule-Based System)
4. MuoroarenTthsie cuctembl (Multi-Agent Systems)

Crucok b (Onmcanue):

A. Tlogxon, mpu KOTOPOM CHCTEMA CTPOUT MOJIENb OKPY>KatoIel cpeibl U
IUTAHUPYET CBOM JEUCTBUS [UIsl JOCTIDKEHUS LIENeH.

B. Mcnonp3oBanue OLeHOYHBIX (DYHKUWH JUTS HApaBJICHHUS IIOUCKA B
MPOCTPAHCTBE COCTOSIHUIT B HanOoJjiee IEPCIIEKTUBHYIO 00JIACTb.

C. Iloxxox, mpu KOTOPOM CHCTEMa XpaHHUT 3HaHUS B BUjE "yCIOBHUE-
JleiicTBHE" U aKTUBUPYET MIpaBUIia MPU BHITIOJHEHUU YCIOBUIL.

D. ApxurekTtypa, rie HeCKOJIbKO HHTEJUIEKTyalIbHbIX areéHTOB
B3aMMOJEHCTBYIOT JUIsl pEIIEHNUs CIIOKHBIX 3ajlad, KOOPIAUHUPYS CBOU
IEHCTBUA.

Ortset: 1B, 2A, 3C, 4D

[TosicHeHne: DBPUCTUKH HanpasisiioT nouck (1-B). Moaens no3sosnser
MpeJICKa3bIBaTh MOCIEACTBHS U TUTaHUPOBaTh (2-A). [IpaBuia — 310 TipsAMoit
croco6 KoaupoBanus 3HaHUH 3kcnepTa (3-C). MHOTOareHTHBIN OX0/

pelraeT 3a1a4u 3a CUeT pacrnpeneneHus u koonepamuu (4-D).

3aganme 3.2




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

YcTaHOBUTE COOTBETCTBHE MEXAY KOMIIOHECHTOM HHTGJ’IJ’ICKTY&HBHOFI
CHUCTCMbI YIIPABJICHUA U peKOMeHI{yCMOﬁ TEXHOJIOTHEH JIJIS €T0 pean3anuu.

Crucok A (KomrmoneHT):

1. IImardhopma my1s pa3BepTHIBAHUS CEPBEPHON YACTH CHCTEMBI

2. XpaHWIuIIe JUisl OHTOJIOTUM, MOJIENICH U UICTOPUU COCTOSTHUI

3. SI3BIK I OBICTPOTO MPOTOTHIMPOBAHUS AITOPUTMOB MAIIMHHOTO
0o0ydeHus 1 aHaIHM3a TAHHBIX

4. Cpena pa3paboTku uist co3aanus koaa Ha C++/Python

Crucok b (OTedecTBeHHAs] TEXHOJIOTHS):
A. Astra Linux

B. Postgres Pro

C. Python

D. JetBrains PyCharm

Otser: 1A, 2B, 3C, 4D

[Mosicuenue: Astra Linux — 3to kiroueBas oteuectBenHas cepBepHas OC (1-
A). Postgres Pro — CYB/] auis HajiexxHOTO XpaHeHus naHHbIx (2-B). Python
ABJIsieTCs. MUPOBBIM cTangapToM [yt Data Science u ML (3-C). [IpoaykTst
JetBrains siBJISIIOTCS CTaHIAPTOM U1 TpodeccroHanbHOi pa3pabotku (4-D).
3ananue 4.1
Bomnpoc: Kakoii TvI1 1aHUpOBaHUS SBJISIETCS] HAUOO0JIEe MOIXOASIINM JIJIsI
paloThI B OBICTPO MEHSIOIICHCS, HeNPeICKa3yeMo cpejie, Iie HauyallbHbIN
TUTaH TTOYTH HAaBEPHSKa MOTpeOyeT 4acTOi KOPPEKTHUPOBKHU?

1. [eranbHoe IUIaHUPOBAaHUE HA MHOTO IIAr0B BIIEPE]

2. MUepapxuueckoe ruianuposanue (Hierarchical Task Network

planning)

3. IlnanupoBaHue B mpocTpaHcTBe noseaeHuii (Behavior-hased
planning)

4. TlnanupoBaHHE C IOBTOPHBIM HCIOIb30BaHKueM M1aHOB (Case-Based
Planning)

ITpaBusbHBIN OTBET: 3




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

Ilosscuenue:

o [lnanmpoBaHue B MPOCTPAHCTBE MOBEACHUIM SIBIISICTCS MPABUILHBIM
OTBETOM, TaK KaK 3TOT PEaKTUBHBIN MMOAX0] (OKYCUPYETCS Ha
BEIOOPE CIIETYIOMIETro IEHCTBUS Ha OCHOBE TEKYIIETO COCTOSHUS, a
HE HA COCTABIICHUU JOJITOCPOYHOTO JKECTKOTO IJIaHA. DTO MO3BOJSET
OBICTPO aIaNITHPOBATHCS K M3MCHEHUSIM.

e JleTanpHOE IJTAHUPOBAHKE HA MHOTO IIIarOB BIIEPE/T SBISETCS
HETMPaBUIBLHBIM OTBETOM, TaK KaK B JHMHAMHUYECKOH cpelie TaKkoi
TI1aH OBICTPO yCTapeBaeT, M €ro MOCTOSHHOE MePECUNTHIBAHNE
TpeOyeT OONBIINX BHIYUCIUTENHHBIX 3aTpaT.

e llepapxudeckoe MIaHUPOBAHUE SABJSETCS HEMPABUIBLHBIM OTBETOM.
XO0Ts OHO YMEHBIIIAET CI0KHOCTh, OHO BCE PAaBHO CO3/A€T
JOCTaTOYHO KECTKHUH I1aH, KOTOPBII MOKET OBITh HapyILIeH
HETPEIBUCHHBIMU COOBITHUSIMH.

e [InaHupoBaHue c TOBTOPHBIM HCTIOIB30BAHHEM ILIAHOB SIBIISIETCS
HenpaBWIbHBIM 0TBETOM. OHO 3((eKTUBHO B CTAaOMIIBHBIX Cpeax,
TJIe POILIBINA ONBIT peJieBaHTEH, HO B OBICTPO MEHSIOIICHCS cpefie
CTapble IJIaHBI MOTYT OBITH OECIIOJIe3HEI.

3aganue 4.2
Bomnpoc: Kakas u3 nepeunciennsix poccuiickux CYbB/l, ocHoBaHHas Ha
OTKPBITOM KOJIE U BXO/AIIasl B peecTp MUHIUGPBI, IPEANOYTHTEIBHA JUIS
MCIIOJIb30BaHMS B KAUECTBE HAJISKHOTO XPaHWIMIIA JaHHBIX Ul CUCTEM
TUITAHUPOBAHUS B TOCCEKTOPE M KPUTHUECKOH HHppacTpyKType?

1. MySQL

2. Postgres Pro

3. SQLite

4. Oracle Database
[IpaBunbHBINA OTBET: 2
Iosicuenne:

e Postgres Pro siBisieTcs mpaBUIBHBIM OTBETOM, TaK KakK 3TO
poccwuiickas kommepueckas CYB/I, co3ganHas Ha OCHOBE
PostgreSQL. Ona ob6nagaer yay4ieHHOW TPOU3BOUTEIHHOCTBIO,




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

0€301aCHOCTBIO M MOJJICPIKUBACTCS] POCCHICKUMH pa3padoTINKaAMH,
YTO COOTBETCTBYET TPEOOBAHUSIM UMIIOPTO3aMEIIICHUS.

e MySQL sBnsiercsi HePaBUIBHBIM OTBETOM, TaK KaK H3HAYaJIbHO
paspabaTsIBaJICS IIBEACKON KOMIIaHUEH, a ceifuac MPUHAICKAT
amepukanckoit Oracle Corporation.

e SQLite siBiIsieTCS HENIPABUIILHBIM OTBETOM, TaK KaK 3TO
BCTpanBaeMas OMOIHOTeKa, a He MoHOIeHHast cepepHast CYB/]
JUTSI TIPOMBIIIJICHHOTO IPUMEHEHUSI.

e Oracle Database siBisieTcsi HePaBUIILHBIM OTBETOM, TaK Kak 3TO
MIPOTIPUETAPHBII MPOIYKT aMepHUKaHCcKoi Koproparu Oracle

3aganue 5.1
Bonpoc: Kak Ha3biBaeTcst CBOWCTBO peabHOI cpelibl, KOTOPOE ONHCHIBAET,
MOTYT JIM JEHCTBHS areHTa U3MEHATh caMy Cpelly W KakuM obpa3zom? D10
CBOWCTBO TpeOyeT OT CHCTEMBbI INTAHUPOBAHUS TIOCTOSIHHO OOHOBIISITH CBOIO
BHYTPEHHIOIO MOJieNb MUpa. OTBET COCTOUT U3 OJHOTO CJIOBA.
[IpaBuibHBIM OTBET: JIMHAMUYHOCTh
IosicHenue: JJuHAMUYHOCTE — 3TO KJIIOYEBOE CBOMCTBO peajbHBIX Cpell,
OTJIMYAIOIIEE UX OT CTaTUYeCKUX Mojeneil. OHO 03Ha4aeT, 4TO COCTOSTHUE
MHpPa MEHSETCS CO BpEMEHEM HE3aBHCHMO OT JIEUCTBUI areHTa (Hampumep,
MOTOJIHBIE YCIIOBUS, IBM)KEHHE APYTHX JIFOAEH). DTO HANpsIMyIO BIUSET Ha
ApXUTEKTYPY CHCTEMBI, TpeOysl MKJIa ""HaO0ieHue-TUIaHUPOBaHHE-
JieficTBre" M MEXaHU3MOB MEPETIIaHMPOBAHNS.

3aganue 5.2

Bompoc: B apxuTekType aBTOHOMHBIX CHCTEM, paObOTAIONINX B PeaTbHOM
MUpE, KaK Ha3bIBACTCSI TPOrPAMMHBIA KOMIIOHEHT, KOTOPBIH HAPSMYIO
B3aUMOJICHCTBYET ¢ (PU3NUECKUMH JaTYHKaMH, IpeoOpasysi ChIpble CUTHAJIBI
B CTPYKTYPHUPOBaHHYIO HHPOPMALUIO [T MOAYJIS I1aHupoBaHusi? OTBeT
COCTOUT U3 JIBYX CJIOB.

IIpaBunbHEIH 0TBET: MOy b BOCIIPUATHS

[Nosicuenne: Monyns Bocnpusitus (Perception Module) — 310 kputndecku
BaXHBI KOMITOHEHT, KOTOPBIH CITY>KHUT "opranamu 4yBCcTB" cuctemsl. OH
OTBEYAET 3a (pUIbTpaLuIo 1IIyMa, paclio3HaBaHUE 00bEKTOB, IOCTPOCHUE




Tema Koa n popmyanposka NHaukaTopsbl 10CTHKEHUS Tecr no Teme
KOMIIeTeHLIMH KOMIEeTeHIMH

KapThl U B KOHEYHOM HTOIe — 32 CO3JaHHe HEIIPOTUBOPEUHUBON U
aKTyaJbHOW MOJIEIT! MUPa, HA OCHOBE KOTOPOH yXKe padoTaeT IIIaHUPOBIIHK.
Be3 Hero mnaHupoBIMK OyaeT padoTaTh ¢ yCTapeBIIMMHU MM HEBEPHBIMU
JaHHBIMU.

Tema 2.7 MK-7 Cnocoben HUIIK-7.1 3narb: Mertonsl u | 3apanue 1.1

PaccyxneHus | ocymecTBIsTh cpencTea npoekTHpoBanus | Bompoc: Kakue u3 nepevrncieHHbIX HOAX0A0B 1 MATEMAaTHYECKUX MOJICIICH

B YCJIOBHSX IPOEKTUPOBAHHE IPOrpaMMHBIX HHTepheicoB WCTIOJIB3YIOTCS AJISl IPUHATHS PELLICHUI U IUIAHUPOBAHUS B YCIOBUSIX

HEeomnpezeeH | MPOrpaMMHBIX HEOMPECICHHOCTH?

HOCTHU uHTepdericon 1. [erepmuHupoBaHHbBIE rpad)bl COCTOSHUM C OAHO3HAYHBIMU

nepexonamMmu
2. Mapxkosckue niporiecchl npuHsTusa pemenuit (Markov Decision
Processes, MDP)
3. baitecoBckue cern noBepus (Bayesian Belief Networks)
4. TabmuIe! cirydaifHBIX YMCEIT I BEIOOpa IeHCTBUI
[IpaBunbHBIE OTBETHI: 2, 3
ITosicHeHue:

e MapkoBcKkue nporecchl npuHATHs pemenuit (MDP) sBnstorcs
MPaBUJIBHBIM OTBETOM, TaK KaK 3TO KJIACCHYECKasi MOJIEIb JJIs
MOCIIE0BATEILHOTO MPUHATHS PEILIEHUH B CTOXaCTHYECKOH Cpe/ie,
rJie MOCIEICTBUS JCHCTBUM BEPOSITHOCTHBI.

e bailecoBCKHUE CETU TOBEPHUSI SIBISIFOTCS ITPaBUIIbHBIM OTBETOM, TaK
KaK OHM I103BOJISIOT MIPEACTABIATD U JEJIaTh BEIBOBI O
HEHa0JII0JaeMBbIX TIEPEMEHHBIX ¥ IPUYUHHO-CIIEICTBEHHBIX CBA3SX B
YCIIOBUSIX HETIOTHOW MHPOPMAIH, OOHOBIISISE BEPOSITHOCTH 110 MEpe
MIOCTYIIJIEHUS] HOBBIX JIAHHBIX.

L] I[eTCpMI/IHI/IpOBaHHBIe Fpa(l)BI COCTOSIHUM SBJISTIOTCS HCIIPpaBUJIbHBIM
OTBETOM, TaK KaK OHHU 110 OIIPCACIICHUIO HC YYUTBIBAIOT
HEOIMPEACICHHOCTD, IMEPEXOAbI MEXKIY COCTOSIHUAMU B HUX CTPOTO
ACTCPMUHUPOBAHBI.

e Tabnuupbl CirydaiiHBIX YMCEN SIBISIOTCS HENPABUIIBHBIM OTBETOM, TaK
KaK 3TO IPUMUTHUBHBIN I€HEPATOP CIAYy4aHHOCTH, a HE
MHTEJJICKTYAIbHBIA METOJT JUIsl pabOThI C HEOIIPEENICHHOCTBIO; OH




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

HE UCIOJIb3YET MOJIEJNb CPENbl U1l IPUHSTHS 0OOCHOBAaHHBIX
peLieHui.

3ananmue 1.2

Bompoc: Jlns peannzanmu cucteMbl, CiocoOHO# (pyHKITMOHUPOBATH B
YCIIOBUSIX HEOTPEACICHHOCTH (HanpuMep, Uik pPOOOTOTEXHUKH WITH aHAJIA3a
PHUCKOB), TPEOYIOTCS CIICAYIONIUE TEXHOJIOIMUSCKUE KOMIIOHCHTHI M SI3BIKU

MPOTrPaMMHUPOBAHHS:

1. sI3pik R co cienuani3upoBaHHBIME MAKETAMU JIJISI CTATUCTUIESCKOTO
aHanmm3a 1 6aleCOBCKUX METOJIOB.

2. S3pik Python ¢ 6ubmmoTexamu s MammmHHOTO 00y4eHus (Scikit-
learn, Pyro, TensorFlow Probability).

3. JlerepMHHHpOBaHHAs SKCIIEPTHAsI CUCTEMa 0e3 MeXaHu3Ma
0OHOBJICHHUST BEPOSTHOCTE.

4. Cucrtema yrpaBiieHHs O0a3aMu JTaHHBIX JJIs1 XPAHCHUS UCTOPUH

HaOIIOICHNH 1 TapaMETPOB BEPOSITHOCTHBIX MOJIEIEH.

[IpaBunbpHBIE OTBETHL: 1, 2, 4
[losicuenue:

SI3p1k R sBiseTcs NpaBUJIBHBIM OTBETOM, TaK KaK 3TO MOHIHLIﬁ
HWHCTPYMCEHT IJId CTaTUCTUYECKUX BI)I‘II/ICJ]CHI/II\/'I, BKJIKOYast
OalieCOBCKHUM BBIBOJ, YTO KPUTUYCCKHU BAKHO IJIA pa6OTI>I C
BEPOATHOCTHBIMU MOICIISIMU.

S3bik Python sBnsieTcst mpaBUIBLHBIM OTBETOM, TaK KaK €ro
9KOCHCTEMA BKIIFOYAaeT COBPEMEHHBIE OMOITMOTEKH IS
BEPOATHOCTHOTO MporpaMmupoBanus (Pyro) u MmammHHOTO
00y4eHHs1, KOTOPBIE MMO3BOJISIOT CTPOUTh U 00yYaTh CIOMKHBIC
MOJENHN UL uncertain environments.

Cucrema yrpaBiieHUs: 0a3aMU JTAHHBIX SBJSIETCS MTPABHILHBIM
OTBETOM, TaK KaK JiIsl 00y4eHHUs U Bepru(UKALIUU BEPOSITHOCTHBIX
MojieJielt HeoOXOAMMBI OO0JIbIIIE 00 BEMBI JAHHBIX, KOTOPHIC
HajexHo xpanstes B CYB/I.

HeTepMI/IHI/IpOBaHHaH OKCIIEpTHAA CUCTEMA ABJIACTCA HECIIPAaBUJIbHBIM
OTB€TOM, TaK KaK B UMCTOM BHIC, 0e3 MexaHu3Ma pa6OTBI C




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

BEPOSITHOCTSIMHU U HEUCTKOH JIOTUKOH, OHA HE IpHUcHoco0IIieHa is
paboThI B yCIOBUSAX HEOTPEIEICHHOCTH.
3aganue 2.1
Bompoc: YcranoBure mmocienoBaTeIbHOCTD ATANOB B MUKIJIE 0aiieCOBCKOTO
obHoBnenus yoexaenuii (belief update) mst arenra, neficTByromero B
YCIIOBUSIX HEOIPEEICHHOCTH.

1. JleficTBue: BrimomHuTh NeficTBrE, BAUSIONICE HA CPEY.

2. Habmopnenwne: [lomyuuTs HOBBIE HaHHBIE (evidence) OT CEHCOPOB.

3. TIpornos (Prediction): [Ipencka3arh anpropHOE pacrpeaeicHue
BepOﬂTHOCTeI\/'I HaJ COCTOAHHUAMHA MHpPa Ha OCHOBC NMPEALIAYIIUX
yOeXIeHHI U BBITTOTHEHHOTO JICHCTBUSI.

4. Koppexkuus (Update): OGHOBUTH yOeKeHHUS (alTOCTEPHOPHOE
pacripeneneHue), uCIob3ys Teopemy baiieca Ha OCHOBE arprOPHOTO
pacrpenesieHus 1 HOBBIX JaHHBIX.

5. llpunsartue pemenus: BeiOpats onTuMaibHOE IEHCTBHE HA OCHOBE
TEKYIUX YOSIKACHUH U QYHKIIUH MOJIE3HOCTH.

[IpaBunbHbI nOpsinok: 5, 1, 3, 2, 4

[osicuenue: Llukin HaYMHACTCS C IPUHATHS PELICHUS HA OCHOBE TEKYILUX
3HaHui (5). 3areM aericTBue BoIMonHAeTCs (1). AreHT npeackas3bIBaeT, Kak
nercTBue M3MEHHUT cocTostare mupa (3). [locne aToro o momygaet
peabHbIe JaHHBIE OT CEHCOPOB (2) U KOPPEKTUPYET CBOU YOEKACHUS,
COBMeIIasi NpOrHo3 U HabmoieHue (4). OOHOBIIEHHBIE YOSKICHNUS
WCTIONIB3YIOTCS JJIS CTISTYFOLIETO IUKIIA TIPUHSTHS PEILICHHSI.

3ananmue 2.2
Bompoc: Pacnionoxure B J0OrH4ecKOM MOPSIAKE 3TAIMbl HOCTPOCHUS U
WCITOJIB30BAHUS CUCTEMBI, OCHOBAHHON Ha 0aii€COBCKON CETH AOBEPUS, IS
JIMATHOCTHKH HEUCTIIPABHOCTEH B CII0)KHOM 000PYIOBaHUH.
1. KonupoBaHue 3KCIIEPTHBIX 3HAHUH M CTATUCTUYECKUX JIAHHBIX B
BUJIE YCIIOBHBIX BEPOSITHOCTEMN /ISl Y3JI0B CETH.
2. BBoj naHHBIX 0 HAaOJIOJaEMBIX CUMITTOMAX (evidence) B ceTb.
3. IlpoBeneHue BepOSTHOCTHOTO BBIBOJIA JIJISl BEIYUCICHUS
arnoCTePUOPHBIX BEPOATHOCTEW HEUCITPABHOCTEM.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

4. Tloctpoenwme rpadoBOl CTPYKTYPHI CETH, ONPEACIISIONICH TPUIHHHO-
CJIEZICTBEHHBIE CBSA3U MEKAY ITePEMEHHBIMH.
5. TlpunsaTHe peuieHns O PEMOHTHBIX IEHCTBUSX HA OCHOBE
MOJIyYEHHBIX BEPOSTHOCTEH.
[IpaBunbHENL TOpsiaoK: 4, 1,2, 3,5
[Nosicuenne: CHauana co3aaeTcsi CTPyKTypHasi MOJIEb TPUYNHHO-
CIIEZICTBEHHBIX CBs3eil (4). 3aTeM MOZENb HAMOIHAETCS. KOJIMUECTBEHHBIMU
napamerpamu — BeposiTHOCTAMH (1). IIpu skcrmmyaTannu B c€Tb BBOAATCS
JIAaHHBIE 0 KOHKPETHOM cityuae (2). 3amyckaercs aaropuT™ BhIBOJA, KOTOPBIN
paccuynThIBaET BEPOSTHOCTH HEHAOIIOAaeMbIX HercpaBHocTei (3). Ha
OCHOBE 3TOTO pacyera NpuHUMaeTcs HHPOPMUPOBAHHOE pemieHwue (5)
3aganue 3.1
YcTaHOBUTE COOTBETCTBUE MEXKAY KOHIIETILIMEHN pabOThI B YCIOBUAX
HEOIPEJCTICHHOCTH U €€ OIMCAaHUEM.

Cnucoxk A (Konuenmus):

1. AnipropHas BeposTHOCTSH (Prior)

2. AnoctepuopHas BeposaTHOCTh (Posterior)
3. [IpaBmonogo6ue (Likelihood)

4. Teopema baiieca (Bayes' Theorem)

Crnucok b (Onucanue):

A. BepOHTHOCTb TUITIOTE3HI ITOCJIC yqua HOBBIX Ha6J'IIOI[aeMLIX JAHHBbIX.

B. BepOSITHOCTI: Ha6J'II-O,Z[a€MLIX JAaHHBIX IIPpH YCIIOBUH, UTO I'MIIOTE3a BEPHA.
C. I/ICXOZ[HaSI CTCIICHb YBEPCHHOCTU B 'MIIOTEC3C 10 YUCTAa HOBBIX JaHHBIX.
D. MaremaTuueckasa dopMmysia misg O6HOBJIEHUSA
y6expmenuii: Posterior o« Likelihood X Prior.

Ortset: 1C, 2A, 3B, 4D

[Tosicuenue: Prior — 310 HavaneHoe yoexxaenue (1-C). Posterior — sto
KOHe4HOe, 00HOBJIeHHOe yoexaenue (2-A). Likelihood usmepsier
aJIeKBaTHOCTh THUIMOTE3bI nMeroInumMcst fanubiM (3-B). Teopema Baiteca
dbopmanusyet nporecc nepexoja ot Prior k Posterior (4-D).




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

3aganme 3.2

Y CTaHOBUTE COOTBETCTBUE MEXKIY THIIOM HEONPEACICHHOCTH B 3a/1a4e
VIPaBIICHHS U PEKOMEHIYEMbIM TEXHOJIOTHYESCKHM TIOIX0JIOM JUTS €€
peIleHus.

Crmcok A (Tun HeonpeIeIeHHOCTH):

1. CToxacTHIHOCTH (CITy4aifHOCTh outcomes AeHCTBUN)
2. HenonHast HabII01a€MOCTh COCTOSIHUS

3. HeonpeneneHHOCTh MOJETH CPEIbI

4. He4eTKoCTh, pa3MbITOCTh MOHITHI

Caucoxk b (Texunonoruueckuii moaxon):

A. Obyuenue c noakperuienneM (Reinforcement Learning)

B. MapkoBckue mporieccsl nmpuHsaTus pemenuii (MDP)

C. HactuuHo Habironaemele MapkoBckue nporeccsl (POMDP)
D. Heuerkas noruka (Fuzzy Logic) u HedeTkne cCUCTeMBI BRIBO/IA

Ortsert: 1B, 2C, 3A, 4D

[osicaenne: MDP paboTaroT ¢ BEpOSTHOCTHBIMH MTOCTIEICTBUSMU IEHCTBUI
(1-B). POMDP pacumpsitor MDP, BBo1s1 noHsITHE "yORKICHUS" O
COCTOSIHUM, TaK KaK COCTOSIHUE He HaOmoaaercs Hanpsmyto (2-C). O0yuenne
C MOJAKPETIICHUEM TT03BOJISIET areHTY 00y4aTh ONTUMAIIBHYIO CTPATEruIo,
Jlake He 3Has TOYHOU Mozaenu cpenbl (3-A). Heuerkas moruka omnepupyer
HOHSTUSIMHU BPO/Iie "BbICOKHI" MK "HU3KUiA", a HEe TOYHBIMU 4yHciamu (4-D).
3aganue 4.1
Bomnpoc: Kakast mozens 000011aeT MapKOBCKHE MPOLIECCHI IPHHSATHS
pemennii (MDP) Ha citydaii, KorJja areHT He MOXKET HapsAMYIO HaOII01aTh
WMCTUHHOE COCTOSIHUE CPEJIbl, a BEIHYKJIEH MOIEPKUBATh BEPOSTHOCTHOE
yoexnenue (belief state) o Hem?

1. Ckpsitas mapkosckas mozenb (Hidden Markov Model, HMM)

2. YactuuHo HaOIIOJaeMblii MAPKOBCKHIA TIPOIIECC MIPHHSATHS PEIICHUH

(Partially Observable MDP, POMDP)




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

3.
4.

JlerepMuHUPOBaHHEIH Tpad COCTOSHUN
baiiecoBckas ceThb cTaTUUECKOTO BHIBOIA

IIpaBunpHBINA OTBET: 2
IosicueHne:

YacTtraHo HabOIII01aeMbIi MAPKOBCKHH TIPOIIECC PHHSITHS PEIICHIH
(POMDP) siBnsieTcst mpaBUIBHBIM OTBETOM, TaK KakK 3TO MpsiMas U
HauboIee 001Iast MOJIEIb IS MOCIIETOBATEIEHOTO IPUHSTHS
pElIeHnH B YCIOBUSAX KaK CTOXaCTUIHOCTH, TaK ¥ HEMOJTHOU
Habmronaemoct. Belief state — 3To kiroueBoe nousitue 8 POMDP.

CkperTast MapkoBckast mojiens (HMM) siBrisieTcst HeTIpaBHIIbHBIM
OTBETOM, TaK KaK 3TO MOJIEJIb TSl IPOSHO3UPOBAHUSA U AHANU3A
[I0CJIE0BATEIbHOCTEH, HO HE ISl AKMUBHO20 NPUHAMUS PEUIeHUL.

JeTepMuHUpOBaHHBIH rpad COCTOSHUIA ABISETCS HEMTPABIIEHBIM
OTBETOM, TaK KaK OH HC YUHUTBIBACT HU CTOXaCTUYHOCTb, HU
HETIOJIHYIO HAaOII01aeMOCTb.

BaiiecoBckas ceTh cTaTUYECKOT0 BBIBOAA SIBJISIETCS] HEMPaBUIIbHBIM
OTBETOM, TaK KaK OHa OOBIYHO MCIIONB3YETCs JUIS Pa30BBIX BBIBOIOB,
a He JUIs MTOCIIeI0BATEIbHOTO MIPUHSTHS PEIIEHUH BO BpEMEHH.

3ananue 4.2

Bompoc: Kakas U3 nepeqnciieHHbIX POCCUHCKHX CHCTEM YIPaBICHUs 0a3aMu
JTAaHHBIX, SBJISIONIAsICst pa3BuTHeM PostgreSQL, MoxeTt 3¢ ek THBHO
WCTIONB30BAaThCS IS XpaHEHHS 1 00pabOTKH OOIBIINX 00BEMOB
CTAaTUCTHYECKUX JITAHHBIX, HEOOXOJUMBIX JIJIsl 00yUeHHS U pabOThI
BEPOSTHOCTHBIX MOJICJICH B YCIIOBUSAX HEONPEACICHHOCTH?

1.
2.
3.
4.

SQLite

MySQL
Postgres Pro
Oracle Database

IIpaBunpHBIN OTBET: 3
Iosicuenne:

Postgres Pro siBnsieTcst npaBUIIBHBIM OTBETOM, TaK KaK 3TO
poccuiickas CYBJI, ocHoBaHHasi Ha MOLTHOM U HAJEKHOU




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

PostgreSQL, xoTopast mojep>KkuBaeT CII0KHbBIE THUIIBI TaHHBIX,
OKOHHBIC (DYHKIIUU ¥ PACIIUPEHUS JJIsi CTATUCTUYSCKOTO aHaJIK3a,
YTO JIeJIaeT ee MOAXOAIICH /Ui paboThI C JAaHHBIMU B YCIIOBUSIX
HEOTPEICTICHHOCTH.

e SQLite sBiIsIETCS] HEMPABUILHBIM OTBETOM, TaK KaK 3TO
BcTpauBaeMas b/l, He npeaHa3HaueHHas IS aHaK3a OOJIBIIIX
JTAHHBIX.

e MySQL u Oracle Database sBnst0TCSI HETIPaBUIIBHBIME OTBETaMH,
TaK Kak 3TO MPOAYKTHI aMepruKaHcKux Kommanuii (Oracle
Corporation), a He OT€4eCTBEHHBIE Pa3pabOTKH.
3aganue 5.1
Bomnpoc: Kak Ha3pIBaeTcsi BEpOSATHOCTHASI MOJETb, IPEICTaBIIsIIONIas Habop
CIIy4allHbIX IEPEMEHHBIX U UX YCJIOBHBIX 3aBUCHMOCTEH Via HalpaBiCHHbIH
armuksmaecknit rpad (DAG)? OHa mMUPOKO UCTIONB3YETCs ISl pacCyKICHUH
B YCJIOBUSIX HeonpeaeneHHOCTH. OTBET COCTOUT U3 IBYX CIIOB.
[MpaBunbHeIii oTBeT: baliecoBckas ceth (Bayesian Network)
[osicuenue: batiecoBckast ceth (Bayesian Network) — 310 koMmakTHOE
MpeJICTaBIeHUEe COBMECTHOTO pPacIipe/IelIieHNs] BEPOSTHOCTEH Hall
MHOXECTBOM NiepeMeHHbIX. OHa M03BOJISET IPPEKTHBHO BHIYUCIISATh
aNOCTEPUOPHBIE BEPOSITHOCTH MIPU HAJTMUUH CBUAETENBCTB, UTO SBIISIETCS
OCHOBOMH JUIsl IMArHOCTUYECKUX M MPOrHOCTUYECKUX CUCTEM B YCIIOBUSX
HETIOJTHOW UH(OPMAIIHH.

3aganue 5.2

Bompoc: B koHTEKcTe 9acTHYHO HAOIIOIAEMBIX MAPKOBCKUX MTPOIECCOB
npunstus petrenuit (POMDP), kak Ha3biBaeTcst GYHKIUS, KOTOpast
oToOpaXkaeT TeKyllee BEPOSTHOCTHOE YOSKJICHUE areHTa O COCTOSIHUN
cpensr (belief state) B BeiOupaemoe netictBue? OTBET COCTOUT U3 JIBYX CJIOB.
[Tpapunbhsiii otBeT: [lomuTrka (Policy)

[osicaenne: B POMDP, rae HeT mocTyma K HCTHHHOMY COCTOSIHHIO,
nonutuka (Policy) onpenensercs kak 0ToOpaxeHUe U3 IPOCTPAHCTBA
yoexnenuii (belief space) B mpocTpancTBo neictuil. Haxoxnenue
ONTUMAIBHON TTOJINTHUKH SIBISIETCSI KOHEYHOMH 11enbi0 perenus POMDP; ona




Tema Koa n popmyanposka NHaukaTopsbl 10CTHKEHUS Tecr no Teme
KOMIIeTeHLIMH KOMIEeTeHIMH
TOBOPUT areHTy, YTO JeNaTh MIPH 000K BO3MOXKHON CTEIICHH €T0
HEYBEPEHHOCTH B COCTOSIHMN MHpa
Tema 3.1 IIK-7 Cmocoben HUIIK-7.1 3narb: Meroaslr u | 3aganue 1.1
Cranpaptusal | OCyIIECTBISTD cpencTBa npoekTHpoBanus | Bompoc: Kakue u3 nepedncieHHbIX CTaHAapTOB U ClIeHUpUKALHii HMCIOT
usi B 007acTH | MIPOEKTHPOBAHUE IPOrpaMMHbIX HHTEP(EiicoB HETOCPEACTBEHHOE OTHOIICHHUE K MPOLECCY HHTEIUIEKTYIBHOTO aHaIi3a
WHTEIUICKTYal | MpOTPaMMHBIX nmauHbX (Data Mining) n opraHr3anuy 3TOro mporiecca B paMKax KPYImHBIX
BHOTO uHTepdericon MIPOEKTOB?
aHamm3a 1. Cremudukanus CRISP-DM (Cross-Industry Standard Process for
JAHHBIX Data Mining)

2. Crangapt ISO/IEC 25012 (kauecTBO TaHHBIX)
3. Craunnapr IEEE 802.11 (Wi-Fi)
4. SI3wik pazmetku HTMLS

[IpaBusnbHBIE OTBETHI: 1, 2

ITosicHeHue:

e CRISP-DM sBisiercsi mpaBUIbHBIM OTBETOM, TaK Kak 3TO Hanbolee
pacrpocTpaHeHHas ¥ IpU3HAHHAs B OTPACcIl METOA0JIOTHS (1e-
(akTo cTaHAapT), OMKUCHIBAIONIAS )KU3HEHHBIN UK poekTa Data
Mining.

e ISO/IEC 25012 sBnsiercst npaBUIIBHBIM OTBETOM, TaK KaK 3TOT
MEXIyHAPOIHBINA CTaHIAPT ONPEAETAET MOIETh KauecTBa TaHHBIX.
KauecTBO JaHHBIX — KPUTHYECKH BYKHBINA aCMEKT [T yCIIEUTHOTO
MHTEIJIEKTYaIbHOIO aHAIN3a.

e |EEE 802.11 sBnsieTcst HENIpaBMIbHBIM OTBETOM, TaK KakK 3TO
CTaHIapT JUIs OECIPOBOAHBIX JTOKaMBHEIX cereit (Wi-Fi), ne
MMEIOIUI OTHOIIEHHUS K MPOLIECCaM aHaIn3a JaHHbBIX.

e HTMLYS sBisieTcst HENPaBUIBLHBIM OTBETOM, TAK KaK 3TO SI3bIK
pasMeTKH AJsl BeO-CTpaHMII, a He CTaHIapT JUI OpraHU3aluu
IIPOLIECCOB aHAIN3a JaHHbIX.

3aganmue 1.2




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

Bomnpoc: /i peanuzaiiuy mpoMbIIIIEHHOTO MPOEKTa 1Mo
HHTEJUICKTYaIbHOMY aHAJTU3y aHHBIX B COOTBETCTBUU C COBPEMEHHBIMU
CTaH/IapTaMU U MCIIOJIb30BaHUEM oTedecTBeHHOro [10 MoryT moTpeboBaThes
CJIeTyFOIIre KOMIIOHEHTHI:

1.

P ow

A3k Python ¢ 6mbnmorexamu (Pandas, Scikit-learn) mst
peanusanuu dtanoB ETL u noctpoenus Mmoaenen.

Poccwiickast CYB/] (manpumep, Postgres Pro) miis xpanenus u
MEPBUYHON 00paOOTKHU TaHHBIX.

I'paduueckuii peaakTop A1 BU3yaau3aldid HTOTOBBIX OTYETOB.
[Mnatdopma ynpaBienus: KoHTeiiHepamu (Hanpumep, Docker) ams
CTaHJApTU3aLHU OKPYKEHHUS U BOCIIPOU3BOJUMOCTH
9KCIEPUMEHTOB.

[IpaBunbpHBIC OTBETHL: 1, 2, 4
[Toscuenue:

Python ¢ 6ubnmroTexamu ABISETCS MPABUIIBHBIM OTBETOM, TaK KaK
3TO COBPEMEHHBIN CTaHJAPT JUIsl IPOTOTUIIMPOBAHUS U pealnu3alnun
QITOPUTMOB MAaIIMHHOTO O0YYEHHMS M aHAIN32 TaHHBIX.

Poccuiickast CYB/I Postgres Pro siBisieTcsl IpaBUIBHBIM OTBETOM,
TaK KaK OHa COOTBETCTBYET TPEOOBAHUSIM UMIIOPTO3aMEIIICHUS U
o0naaeT BceMu He0OXOANMBIMHU (PYHKIIUSIMU JIJIst paOOTHI C
JTAHHBIMU, BKJIFOYAst PACITUPEHUS JIJISI MAITMHHOTO O0YUYEeHHSL.

[Tnardopma ynpasieHus KOHTCHHEPAMH SBJISETCS TPABHILHBIM
OTBETOM, TaK KaK OHa 00ECIIeYrBaET BOCTIPOU3BOINMOCTh
pe3yIbTaTOB U CTaHJAPTU3AIUIO PA0O0OUYETO OKPYIKEHHS, UTO SBISETCS
BaXXHBIM aCIEKTOM MPOMBIIUIEHHOTO BHEIPEHUS MOJIEIIEH.

I'paduueckuii peaakTop sBIIsETCS HENPaBUIBLHBIM OTBETOM, TaK KaK
9TO PY4YHON MHCTPYMEHT JUIsl [U3aiiHa, a HE 4acTb
CTaHJAPTU3UPOBAHHOTO TEXHOJIOTHYECKOTO CTEKa IS
ABTOMATH3MPOBAHHOTO aHAJIN3A JIAHHBIX.

3aganmne 2.1
Bomnpoc: YcranoBuTte npaBUIbHYIO MOCIEI0BATEILHOCTD (a3 COrIacHO
meronosiorun CRISP-DM.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

6.

Monemuposanne (Modeling): Beibop u nmpumeHeHne pa3TuIHBIX
ANTOPUTMOB MOJICITUPOBAHUS M KaJTHOPOBKA HX MapaMeTPOB.
[Nonnmanue nansbix (Data Understanding): CO0p nepBUYHBIX
JIAHHBIX W UX TIEPBOHAYAIIBHOE UCCIIC/IOBAHUE.

[Toaroroeka gannpIx (Data Preparation): ®opmupoBanre KOHEIHOTO
Habopa TaHHBIX AJ1s1 MOJCIMPOBaHMUs (OUUCTKA, TpeoOpa3oBaHue,
arperanys).

ITocranoska 6usnec-3amaqun (Business Understanding):
Onpenenenue nenei 1 TpeOOBaHUN POEKTA C TOYKH 3PEHHUS
OusHeca.

Buenpenne (Deployment): PasBepTeiBanne Mojenu B
IIPOU3BOJICTBEHHOU Cpee.

Ornenka (Evaluation): [IpoBepka Toro, 4To MOZAEIb JOCTHIJIA TENCH
MPOCKTA, U YTBEPKACHUE CIEYIOIINX I1aroB.

[IpaBunbHbIM opsiaok: 4, 2,3, 1,6, 5

[Nosicuenue: CRISP-DM HauunHaercs ¢ moHUMaHus OusHec-1enel (4). 3atem
crenyeT cOop U u3ydeHue AaHHbIX (2). [Tocie 3Toro qaHHbIe THIATEIBHO
nojroraBnuBatorcs (3). Tonbko Ha CIEAYIONIEM dTare BEIOUPAIOTCS U
HacTpauBatorcst mojenu (1). [loctpoenHbie MoIen BCECTOPOHHE
OIleHUBAIOTCS (6), U €CJIM OHU YCIICITHBI, BHEJIPSIOTCS B AKCILTyaTanuio (5).

3aganue 2.2
Bormpoc: Pacnionoxure B JOrH4ecKOM MOPSAKE TAllbl PA3BEPThIBAHUS
OTEUYECTBEHHOM HJ'IaT(i)OpMBI IJId aHaJIM3a JaHHBIX B 3alllUIIICHHOM KOHTYPC.

1.
2.

4.

5.

Paspabotka ETL-nipouenyp u ckpuntoB aHanu3a Ha Python.
YcranoBka u HacTpoiika poccuiickoir OC (Hanpumep, Astra Linux)
Ha cepsepe.

Hanonnenue 6a3bl TECTOBBIMHU JaHHBIMU M ITPOBEICHHE
MIPUEMOYHBIX UCTIBITAHUM.

YcranoBka u HacTpoiika poccuiickoit CYB/] (manpumep, Postgres
Pro).

[IpoekTHpOBaHKE ApPXUTEKTYPbI PEILICHHS U CXEMBI 0a3bl TaHHBIX.

[IpaBunbpHEBIL TOPsIIOK: 5, 2,4, 1,3




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

[osicuenne: CHavana nmpoekTupyeTcs apxurekrypa (5). 3arem
MOJroTaBIMBaeTCs HHPpacTpykTypa — yctanaBimuBaetcs OC (2). Iocne
3TOTO Pa3BEPTHIBACTCS CUCTEMa XpaHeHHs U 00paboTku maHHbIX — CYB/]
(4). Hamee peanusyetcst OnzHec-norvuka aHanmsa (1). @uHanbHBIHA dTam —
TeCTHPOBaHHUE BCETO KoMIUIeKca (3).

3aganue 3.1
YcranoBute cooTBETCTBUE MeX Ay 3TanioM merogojoruu CRISP-DM u ero
OCHOBHOM 3a/1auei.

Crucok A (Oran CRISP-DM):
1. Business Understanding

2. Data Preparation

3. Modeling

4. Evaluation

Crucoxk b (OcHOBHas 3a1a4a):

A. TlpeoOpa3oBanHue CHIPBIX JAHHBIX B IIPUTOIHBINA AJIT MOJIEITUPOBAHUS
¢dopMmat (ouncTKa, 00oraieHue).

B. MaTeprnperalust pe3ysibTaTOB MOJACIUPOBAHMSI ¢ TOYKH 3PCHUS OU3HEC-
1eJIeld, YyTBEPIKICHHE MepPexo/ia K BHEIPSHHIO.

C. BrisBiieHHE B JaHHBIX COJIEPYKATEIBHBIX 3aKOHOMEPHOCTEH C IMTOMOIILI0
aJITOPUTMOB MAIlIMHHOTO O0Y4CHUSI.

D. Onpenenenne Toro, kakue OM3HEC-TTPOOIIEMBI TOJDKHEI OBITH PEMIEHBI C
MTOMOIIIBIO aHAJIH3a TAHHBIX.

Otsert: 1D, 2A, 3C, 4B

[Tosicuenue: [1epBrIii 3Talm — 3TO MTEPEeBO OM3HEC-33/1a4H Ha SI3BIK JAHHBIX
(1-D). Camblit TpyJO€MKHIi 3Tall — MOATOTOBKA JaHHBIX (2-A).
MonenupoBanue — 310 s1po ananu3a (3-C). OneHka npoBepsieT, pelieHa Jin
ucxoHas OusHec-3anaua (4-B).

3aganmue 3.2




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

VcTaHOBUTE COOTBETCTBHE MEXAY KOMIIOHEHTOM TE€XHOJIOTMYECKOI'0 CTEKa
JJI aHaJIn3a JaHHBIX U €T0 pOCCHfICKOIZ aﬂbTepHaTHBOﬁ.

Crucok A (KommoHeHT cTeka):

1. OnepannoHHas cucTemMa

2. Cucrema yrpapieHus 0a3aMu JTaHHBIX

3. SI3bIK IpOrpaMMHUPOBAHUS JIsl aHATIU3a

4. IInatdopma uig yripaBieHns KOHTEHHEpaMH

Caucok b (Poccuiickas anprepHaTHBa):

A. Postgres Pro

B. Astra Linux

C. Python (kax MHPOBOIi CTaHAAPT, aKTHBHO HUCTOJB3yeMblil B PD)
D. Russian Docker Registry / Tarantool Kubernetes

Ortset: 1B, 2A, 3C, 4D

[MosicHenue: Astra Linux — Benyias otedectBenHas cepseptas OC (1-B).
Postgres Pro — poccwuiickass CYB]] s xpanenust qanubix (2-A). Python
spisiercst ie-pakro cranmaproM B Data Science u mpoko HCIONb3yeTCs B
Poccun (3-C). B Poccuu pa3zBuBatotcs cOOCTBEHHBIE 3KOCUCTEMBI Ha 0a3e
Kubernetes aist ynipaienus kouteiiHepamu (4-D).3ananue 4.1
Bompoc: Kakas U3 nepeqnciieHHbIX METOIONIOTHIA SIBIISIETCs Hanboee
pacmpocTpaHeHHBIM oTpacieBbiM cranmapToM (de facto standard),
OMKCBIBAIOIINM >KU3HEHHBIN IIUKJI TIPOEKTA 110 UHTEJUIEKTYaIbHOMY aHAJIN3y
JAHHBIX W COCTOSIIIMM M3 IECTH OCHOBHBIX (ha3?

1. Agile SCRUM

2. CRISP-DM (Cross-Industry Standard Process for Data Mining)

3. ITIL (Information Technology Infrastructure Library)

4. Waterfall (Kackamnas MoJiens)
IIpaBuibHBIA OTBET: 2
Iosicuenne:

e CRISP-DM sBnsiercst MpaBUiIbHBIM OTBETOM, TaK KaK 3TO HMEHHO Ta
METOA0JIOTHs], KoTopas Oblia pa3paboTaHa KOHCOPLUYMOM




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

KOMIIAaHUH CIIeNUaibHO Ui mpoekToB Data Mining u ctana
OTpacieBbIM CTAaHIAPTOM OJ1arofapsi CBoe yHUBEPCAIbHOCTH U
MOJTHOTE.

e Agile SCRUM sBnsieTcst HEMpaBUIBHBIM OTBETOM, TaK KakK 3TO
ruOKasi METOJJOJIOT Y YIIPABJICHHUS MPOSKTaMU OOIET0 Ha3HAUCHHS, &
HE CHC]_[I/IaJ'[I/ISI/IpOBaHHI:Jﬁ CTaHAapT IJid aHaJIn3a JaHHBIX.

o [TIL sBnsieTcst HEMPaBHIBLHBIM OTBETOM, TaK KakK 3TO OMOIHOTEKa
Jy4dlIuX NMPaKTUK s ynpasieHus UT-ycioyramu, a He 1is
peanu3aluy IPOeKTOB [0 aHAIU3Y AaHHbIX.

o  Waterfall sBnsieTcst HenpaBUILHBIM OTBETOM, TaK KakK 3TO OOIIas
MOJIeIb Xu3HeHHoro 1ukia [10, He amanTupoBaHHast MO
CHCHI/I(bI/I‘ICCKI/Ie HUTCPATUBHBIC IPOUECCHI aHA/IN3a JaHHBIX.

3aganmue 4.2
Bomnpoc: Kakas u3 nepeuncieHHbIX POCCUIICKUX ONEepallMOHHBIX CUCTEM,
COOTBETCTBYIOIIAsI TPEOOBAHUSM O€30MACHOCTH U BXOJIIAS B PEECTP
MuHI(pEI, TPEeNOYTHTEIbHA TSl pa3BEPTHIBAHUS CEPBEPHOI YacTH
AHATMUTUYECKOHN TIATGOPMBI, pabOTAIOIIEH C JaHHBIMUA OTPAHUYSHHOTO
nmoctyma?

1. Windows Server 2022

2. Ubuntu Server 22.04 LTS

3. Astra Linux

4. Red Hat Enterprise Linux
[IpaBuibHBI OTBET: 3
IlosicHenwue:

e Astra Linux siBisieTcst MpaBUIIBHBIM OTBETOM, TaK KaK 3TO
oreuectBeHHass OC, crennanbHO pa3padoTaHHas ATl CO3IAHUS
3aIAIEHHBIX HHHOPMAIIMOHHBIX CHCTEM, pa0OTAOIINX C
KoHuIeHIIMaILHOU HH(popManueit u rocraitHoil. OHa uMeeT Bce
HeoOxonumele ceprudurarsl @CTIOK Poccun.

e  Windows Server 2022 siBnsieTcsi HEIPaBUIbHBIM OTBETOM, TaK KaK
3TO NPOAYKT aMEPUKAHCKOH KoMaHuu Microsoft.




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

HNHAUKATOPBI TOCTUKEHHS
KOMIIETEHI[MH

TecTt mo Teme

e Ubuntu Server m Red Hat Enterprise Linux sBisroTcst
HENPAaBUJIHLHBIMU OTBETAMH, TaK KaK 3TO MPOAYKTHI MEXKTYHAPOIHBIX
(baxTrueckn amepukanckux ) kommanuit Canonical 1 Red Hat (IBM)
COOTBETCTBEHHO.

e  a3paboTKH
3aganue 5.1
Bomnpoc: Kak Ha3biBaeTcst Hauboiiee U3BeCcTHas uepapxudeckas MOAeIb
CTaHJapTOB, CBS3aHHBIX C KAUECTBOM JIaHHBIX, KOTOPAas BKIIOYACT TaKUE
XapaKTePUCTUKHU, KAK TOYHOCTb, TIOJIHOTA, aKTyaJIbHOCTh U
corsiacoBaHHOCTh? OTBET JOJDKEH COCTOATh U3 aOOPEBHATYPBI U HOMEpa
crangapta (Hampumep, [SO XXXX).
[IpaBunbneiit oTBeT: ISO 25012
[oscuenne: ISO/IEC 25012 — 3T0 MEKAYHAPOIHBIN CTaHAAPT, KOTOPBIN
oTpeJieIsieT MOJIeNb KauecTBa JaHHBIX. OH ONKCHIBAET XapaKTePUCTUKN
Ka4yecTBa JJaHHbIX, KOTOPbIE MOTYT OBITh HCIIOJIb30BaHbI AJIs1 OLICHKU
MPUTOAHOCTH JIAHHBIX JJIsl aHATIN3a, YTO SBIISIETCS KPUTHUECKH BaXKHBIM
MEPBBIM IIaroM B JTFOOOM MPOEKTE UHTEIJICKTYaIbHOTO aHAIN3a IaHHbIX.

3aganue 5.2

Bomnpoc: Kakoit OTKpBITHIH SI3BIK IPOTPaMMHUPOBaHUs C OOTaTon
aKocHcTeMoii Onbmotek (Takux kak Pandas, Scikit-learn, TensorFlow)
ABJIeTCA 1e-(haKkTo OTpacIeBbIM CTAaHIAPTOM ISl pealn3aluy 3a1a4d
MHTEJUIEKTYAIbHOIO aHaJIM3a JaHHBIX U MalIMHHOTO 00y4eHus? OTBeT
COCTOHUT U3 OJIHOI'O CJIOBA.

[MpaBunbHbIi oTBeT: Python

[osicuenue: Python siBisieTcst JOMUHUPYIOMIKM SI3BIKOM B oOmactu Data
Science u Machine Learning Giarogapst cBoeMy MpOCTOMY CUHTAaKCHCY,
AKTUBHOMY COOOIIECTBY M OTPOMHOMY KOJIMUECTBY CHEIHATU3UPOBAHHBIX
OoubnuoTex At 00padOTKU JaHHBIX, BU3YAIN3aLUH U IIOCTPOCHUS MOJIEIEH.
Ero ncnonp3oBaHue CTano craHAapTOM JAJsi OBICTPOro NPOTOTUIIMPOBAHUS U
IIPOMBINUICEHHOH peajn3aliy aHAIUTHYECKUX PELICHUN




Tema

Koa n popmyanposka
KOMIIeTeHLIMH

NHankaTophl 10CTHKEHUS
KOMIIETEeHIUH

TecT mo Teme

Kpumepuu OUCHUBAHUA MeCm 06020 3a0anus:

Ounenka Kputepun onennBanus
OTJIMYHO ot 90 1o 100 % mpaBUIKLHO BBHIMOJTHEHHBIX 3aJaHUI
X0pouo ot 70 10 89 % npaBUIIbHO BBIITOJHEHHBIX 3aJaHUH
YA0BJIETBOPUTEIBHO ot 50 10 69 % mpaBUIIEHO BRIIOJTHEHHBIX 33 JaHUI

HEY/10BJE€TBOPUTEJIHLHO

MeHee 50 % npaBUIIbHO BBIIIOJHEHHBIX 3aJaHUN




4.2 TUITIOBBIE IPAKTUYECKUE 3AJIAHUSA

HpaKTI/I‘ICCKHC 3alaHuA JOJDKHBI OTpaXaTb YMCHHC 06yqa}0merocs1 MPUMCHATH OCBA€BAEMYIO KOMIICTCHIIHUIO B MPAKTUYCCKUX CUTyallUAX U IIPU PEIICHUN

ITPONU3BOJACTBCHHBIX 3aJa4.

Tema Koa n HNuauKaTophl 10CTHKEHUS 3aganus K NpaKTHYeCKOMY 3aHSITHIO
(popmyanpoBka KOMIIETeHIIMH
KOMIIeTeHIIMH

Pa3znea Nel IIK-7 Cnocoben HIIK-7.2 Ymers: | 3ananune Nel
«MHTELIEKTYAJIbHBIE OCYLIECTBIATh [lpuMeHAT,  METOABI U Ycnosue: Pazpaboraiite nuarpammy kiaccoB B Hotaruu UML mst
HH(l)OpMaHI/IOHHBIe IIPOCKTHPOBAHUC CpeILCTBa HpOCKTI/IpOBaHHﬂ MalIrHbI JTIOTUYECKOT'O BBIBOJJa UHTCIUICKTYAJIbHON CUCTCMbI
CHCTEMbBD> MPOrPaMMHBIX KOMIIBIOTEPHOTO pexoMeHzanuy y4eOHbIX MaTepuaioB. CucremMa JOJKHA
Tema 1.1 MckyccTBeHHBIM nHTepdeiicos MPOTPaMMHOTO AHATH3HPOBATD. . . .

. e YpoBeHb 3HAHUH CTyAEHTA (Ha4aJIbHBINA, CPEeIHUMN,
WHTEJUJIEKT: PEANOCHUIKY, obecrnieueHus, CTPYKTYD HIpOMBHHY TEIiA)
PasBUTHE, COBPEMCHHOC JQHHBIX, 0633 NAHHBIX, e [Iporpecc oOyueHus (IIPOLIEHT BHITIOTHEHHBIX 33 JaHI)
COCTOSIHHE Pa3padoTOK HPOrpaMMHBIX e [IpeamoureHus Mo TUIaM KOHTEHTA (BHJIEO, TEKCT,
Tewma 1.2 Jlanusie u 3HAaHUS uHTEpPEiicoB MHTCPAKTUBHBIC 3a(aHN5)
Tema 1.3 Monenuposanue e  CIIOKHOCTH MaTepHaIoB (JIETKas, CPEIHss, CII0XKHAs)

3HAHUM O MPEIMETHBIX
00JacTax Kak OCHOBa
WHTEJUIEKTYaJIbHBIX CUCTEM
Tewma 1.4 OcHOBHBIE
KOMITOHEHTBI
WHTEJUIEKTyaJIbHOU
UH()OPMAITMOHHON CHCTEMBI

TpeOoBaHUs K MaIlIMHE JIOTUYECKOTO BBIBOJIA!

XpaHuTh MpaBuiia pEKOMEHAAIUH

OLEeHUBAaTh COOTBETCTBUE MATEPUAJIOB CTYIACHTY
@opMUPOBaThH NNEPCOHATU3UPOBAHHBIE PEKOMEH AN
Bectu ucroputo pekomeHanui

[Ipumep otBera:




Cuctema pPeKoMeHg aumuM1 yqeﬁnblx MaTepuwanoe

*

© InferenceEngine

o engineld: String
o inferenceStrategy: String

o evaluateRules()
@ generateRecommendation()

©RecommendationRule

o ruleld: String

o condition: String
o action: String

o priority: int

]

AHanusvpyeT cTyfeHTa n MaTepw
MNpUMeHsET NpaBnna pekoMeHaal

FeHepWPYET NepCoHan3MpoBaHHI
pEKOMEHOALNK

|

Mpumep npaewnna:
ECNW ypoBeHe = "cpegHunin”
— Wnporpecc = 70%

o isApplicable()
o getAction()

CNOMHOCTK “cpenHas”

TO pekoMeHOoBaTe MaTEpWans!

T
hY
AY

Y
.

OUEHWBAET
Ay

b
© Student

o studentld: String

o progress: double
o preferredContentTypes: String[]

o getknowledgeLevel()
e getProgress|()

aHanuaupyeT

]

|

]

|

|

1

|

]

'l o knowledgelLevel: String
|

|

1

|

]

|

I

1

|

1

+

4

©Recommendation

o recld: String

o timestamp: Date
o confidence: double
o reason: String

o getReason()

o getConfidence()

]
|
]
|
|
1
|
]
|
|
1
|
]
|
I
|

*

v
@ LearningMaterial

o materialld: String

o title: String

o difficulty: String

o contentType: String
o requiredLewvel: String

o getDifficulty ()
e isSuitableFor()

co3gaeTt




Tema

Koa n
¢opmyauposka
KOMINETEeHIHHU

HWHanKkaTOphbl 10CTHKEHUS
KOMIIEeTeHINH

3aganus K NpaKTHYECKOMY 3aHSTHIO

3ananue Ne2
Ycnosue: Pazpaboraiite nnarpammy kiaccoB B Hotaruu UML st
MAIIIFHBI JIOTHYECKOTO BBIBOJ]Aa HHTEIUIEKTYaTbHOW CHCTEMBI
ABTOMATHUYECKOM MPOBEPKHU U OLICHKH CTYICHUYECKUX 3aTaHUM.
Cucrema J0KHA!
® AHanM3UPOBATh OTBETHI CTYACHTOB IO PA3ITUIHBIM KPUTEPHUIM
L] HpI/IMCHHTL IIpaBuJia OLCHKHN B 3aBUCUMOCTHU OT THUIIA 3aJaHU
® VYUYHTHIBATH UCTOPHIO YCIIEBAEMOCTH CTYICHTA
e dopmMupoBaTh OOPATHYIO CBA3h H PEKOMEHIAINH 10
VITyqIIEHUIO

TpeboBanus K MalIMHE JIOTHYECKOTO BBIBOJA!
o XpaHUTbh KPUTEPHUU OLICHKHU AJIS Pa3HBIX TUIIOB 3aJaHUH
o [IpumeHATh NpaBUIa IPOBEPKHU
® AnanTHpOBaTh OI[EHKY Ha OCHOBE IIpOrpecca CTyIeHTa
e ['eHepupoBaTh NEPCOHANU3UPOBAHHBIE KOMMEHTapHU
IIpumep orBera




Tema Kon u HNaankaTopsl A0CTHKEHUS 3agaHus K NPaAKTHYECKOMY 3aHATHIO
(dhopmyanposka KOMIIeTeHLIMH
KOMIIeTeHIIMH

CucTeMa aBTOMaTHYeCKOW NPOBEPKH M OLLeHKHW 3a0aHuin

@ AssessmentEngine

o engineld: String

o evaluateSubmission()
o calculateFinalScore()
@ generateFeedback()

KoopanHWpyeT npouecc oUeHKm:
o gradingMode: String | 1. Mony4aeT oTBeT CTyAEeHTa
2. MpUMEHRET NPaBUNa OLEHKW
w 3. leHepupyeT pesyneTaT

*

1

@ AssessmentResult

o resultid: String
o finalScore: double
o detailedFeedback: String

o improvementSuggestions: String[]

@ RuleApplier

o applierld: String

o getDetailedFeedback()

o applyRules()
o validateSubmission(})

Mpumep npaeunna:

ECNW Tyn 3apgaHnAa = “nporpaMMupoBaHmne”
W ecTe cMHTakCcM4eckne ownbkn

TO cHuznTs Gann Ha 10%

W nobaenTe KOMMEHTapWA

—| o condition: String

1

@ GradingRule

o ruleld: String
o assignmentType: String

o scoreAdjustment: int
o feedbackTemplate: String

o isApplicable()
o applyRule()

*

© Assignment

o assignmentlid: String

o title: String

o assignmentType: String

o maxScore: int

o evaluationCriteria: String[]

© Student

o studentld: String
o name: String

o performanceHistory: PerformanceRel
o leamingStyle: String

o getEvaluationCriteria()

1

#

R

© Submission

o submissionld: String

o answerContent: String
o submitTime: Date

o attemptNumber: int

o getAnswerContent()

e getPerformanceHistory()




Tema Kon u HNHaukaTopsl 10CTHKEHUS 3amaHns K IPAKTHYECKOMY 3aHATHIO
¢opmyauposka KOMIIeTEeHIIUH
KOMIETEHIINI

Pa3znen Ne2 «Pemenne IK-7 Cnocoben HUIIK-7.2 Ymern: | 3ananue Ne3
npoéiem» OCYLICCTBIIST [IpuMenaTs  MeToAbl U | Peann3osarh Ha BBIOPAHHOM SI3bIKE IPOrPAMMHUPOBAHHUS KOMIIOHEHTBI
Tema 2.1 CTpyKTYpbI U MPOCKTHPOBAHHUE CPEICTBA [POCKTHPOBAHMs | HHTCIICKTYaTbHOM CHCTEMbI PEKOMEH ALK Y4eOHBIX MaTepUAIIOB
CTpaTeruy MOKCKA B NpOrpaMMHBIX KOMIIBIOTEPHOTO corsacHo npenocrapieHHo UML-guarpamme. CrcreMa qoibKHA
HPOCTPAHCTRE COCTOSHMIA uHTEp(eiicoB [POrPAMMHOTO AaBTOMAaTHYECKU noa6npa€1) y4eOHbIC MaTepuaIbl Ui CTYACHTOB Ha

N OCHOBE UX YPOBHS 3HaHUI1, Iporpecca 00ydeHHs U MPEAOYTECHHHA 1O
Tema 2.2 OBpuctuueckuit oOecnieueHus, CTPYKTYp

TUIAaM KOHTCHTA.

TIOUCK JaHHBIX, 0a3  JaHHBIX, TpeGOBAHKS K PeATHIAIH:
Tema 2.3 Ynpasnenue IIpOrpaMMHBIX e Coszats Bce Knaccsl cornacHo UML-muarpamMme
ITOHCKOM H €I'0 uHTEp(eiicoB e Peann3oBarh JIOrMKy pabOThI MAITUHBI TOTHYECKOTO BHIBOIA

peanu3anys B
IPOCTPAHCTBE COCTOSIHUI
Tema 2.4 3anaua
IUTAHUPOBAHUS

Tewma 2.5 I1nanupoBanue
U OCYUIECTBJICHUE
JIEHCTBHAN B pE€aIbHOM
MHpe

Tema 2.6
WHTemiekTyanu3amnms
IpOIIeTyp MOKMCKA U
yTIpaBJIEHUS

Tema 2.7 PaccyxxneHus B
YCIIOBHAX
HEOIPEICIEHHOCTH

e OO0ecneunTh B3aMMOJICHCTBIE MEXKIY KOMIIOHEHTaAMHU
CHCTEMBI
e PeanuzoBarh cucTeMy npaBuil ISl IEPCOHANN3UPOBAHHBIX
pEKOMEHIauui
UML-auarpamma:




Cuctema pPeKoMeHg aumuM1 yqeﬁnblx MaTepuwanoe

*

© InferenceEngine

o engineld: String
o inferenceStrategy: String

o evaluateRules()
@ generateRecommendation()

©RecommendationRule

o ruleld: String

o condition: String
o action: String

o priority: int

]

|

AHanusvpyeT cTyfeHTa n MaTepw
MNpUMeHsET NpaBnna pekoMeHaal

FeHepWPYET NepCoHan3MpoBaHHI
pEKOMEHOALNK

Mpumep npaewnna:
ECNW ypoBeHe = "cpegHunin”
— Wnporpecc = 70%

o isApplicable()

CNOMHOCTK “cpenHas”

TO pekoMeHOoBaTe MaTEpWans!

o getAction()
T

hY
AY

Y
.

OUEHWBAET
Ay

b
© Student

o studentld: String

o progress: double
o preferredContentTypes: String[]

o getknowledgeLevel()
e getProgress|()

aHanuaupyeT

]

|

]

|

|

1

|

]

'l o knowledgeLevel: String
|

|

1

|

]

|

I

1

|

1

+
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©Recommendation

o recld: String

o timestamp: Date
o confidence: double
o reason: String

o getReason()

o getConfidence()

]
|
]
|
|
1
|
]
|
|
1
|
]
|
I
|

*
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@ LearningMaterial

o materialld: String

o title: String

o difficulty: String

o contentType: String
o requiredLewvel: String

o getDifficulty ()
e isSuitableFor()

co3gaeTt
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Ortser (nHa s3b1Ke Python):
import datetime
class Student:
def __init__(self, studentld, knowledgeLevel, progress, preferredContentTypes):
self.studentld = studentld
self.knowledgeLevel = knowledgeL evel
self.progress = progress
self.preferredContentTypes = preferredContentTypes
def getknowledgeLevel(self):
return self.knowledgeLevel
def getProgress(self):
return self.progress
def _ str_ (self):
return f"Student {self.studentld}: {self.knowledgeLevel} level, {self.progress}%
progress"
class LearningMaterial:
def __init__(self, materialld, title, difficulty, contentType, requiredLevel):
self.materialld = materialld
self.title = title
self.difficulty = difficulty
self.contentType = contentType
self.requiredLevel = requiredLevel
def getDifficulty(self):
return self.difficulty
def isSuitableFor(self, studentLevel):
levels = ["beginner", "intermediate", "advanced"]
return levels.index(studentLevel) >= levels.index(self.requiredLevel)
def __str__(self):
return f"Material {self.materialld}: {self.title} ({self.difficulty})"
class RecommendationRule:
def __init__(self, ruleld, condition, action, priority):
self.ruleld = ruleld
self.condition = condition
self.action = action
self.priority = priority
def isApplicable(self, student, material):
try:
conditions = {
"student.knowledgel evel == material.requiredLevel":
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student.knowledgelevel == material.requiredLevel,
"student.progress > 70 and material.difficulty == 'intermediate™":

student.progress > 70 and material.difficulty == "intermediate",
"material.contentType in student.preferredContentTypes":

material.contentType in student.preferredContentTypes

return conditions.get(self.condition, False)
except:
return False
def getAction(self):
return self.action
def __str__ (self):
return f'Rule {self.ruleld}: {self.condition}"
class Recommendation:
def __init__(self, recld, confidence, reason):
self.recld = recld
self.timestamp = datetime.datetime.now()
self.confidence = confidence
self.reason = reason
self.materials =[]
def getConfidence(self):
return self.confidence
def getReason(self):
return self.reason
def addMaterial(self, material):
self.materials.append(material)
def __str__(self):
materials_str =", ".join([str(m) for m in self.materials])
return f'"Recommendation {self.recld}: {self.confidence:.1%} confidence -
{self.reasonP\nMaterials: {materials_str}"
class InferenceEngine:
def __init__(self, engineld, inferenceStrategy="rule_based"):
self.engineld = engineld
self.inferenceStrategy = inferenceStrategy
self.rules =[]
def addRule(self, rule):
self.rules.append(rule)
self.rules.sort(key=lambda x: x.priority)
def evaluateRules(self, student, material):
applicable_rules =]
for rule in self.rules:
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if rule.isApplicable(student, material):
applicable_rules.append(rule)
return applicable_rules
def generateRecommendation(self, student, materials):
recommendations = []
for material in materials:
applicable_rules = self.evaluateRules(student, material)
if applicable_rules:
confidence = len(applicable_rules) / len(self.rules)
reason = f"Applied rules: {, ".join([r.ruleld for r in applicable_rules])}"
recommendation = Recommendation(
f'"REC_{student.studentld}_{material.materialld}",
confidence,
reason
)
recommendation.addMaterial(material)
recommendations.append(recommendation)
recommendations.sort(key=lambda x: x.confidence, reverse=True)
return recommendations
def __str__(self):
return f"InferenceEngine {self.engineld} with {len(self.rules)} rules"

3aganue Ned
PeannzoBats Ha s3bike Python KOMIIOHEHTHI HHTEIUIEKTYAIBHON
CUCTEMBI aBTOMATHUYECKOM MPOBEPKHU M OI[EHKH CTYIEHYECKIX
3aJaHuil cornacHo npenocrapieHHoil UML-nuarpamme. Cucrema
JOJDKHA aBTOMAaTHYECKH OIIEHUBATh OTBETHI CTYI€HTOB, IPUMEHSTh
MpaBMIIa OLIEHKU U TEHEPUPOBATH TIEPCOHATM3UPOBAHHYIO O0PATHYIO
CBS3b.
TpeboBanus K pean3anuu:

e (Coznarts Bce kiaccel corimacHo UML-nuarpamme

e Peanu3oBaTh JJOTUKY aBTOMATUYECKON OLIEHKH 33aJaHUH

e (OO0ecneunTs MPUMEHEHHUE MTPABUI OLIEHKU B 3aBUCUMOCTH OT

THUTIA 33/TaHUS

e PeanmzoBarh reHepaIyio JeTalu3upOBaHHON 00paTHOH CBSI3H

® YYecTbh HCTOPHUIO YCIIEBAEMOCTH CTYAECHTOB NP OLIEHKE
UML-guarpamma:




Tema Kon u HNaankaTopsl A0CTHKEHUS 3agaHus K NPaAKTHYECKOMY 3aHATHIO
(dhopmyanposka KOMIIeTeHLIMH
KOMIIeTeHIIMH

CuMcTeMa aBTOMaTH4YeCKOW NPOBEPKH M OLeHKMW 3a0aHui

@ AssessmentEngine

o engineld: String

o calculateFinalScore()
e generateFeedback()

o gradingMode: String  |——— 1. Nony4aeT 0TBET CTYAEHTA
— 2. NpyMeHAET NPaBUNa OLLEHKN
o evaluateSubmission() 3. MeHepupyeT pesynsTaTt

KoopAWHWPYET NPOLIECTC OLIEHKMK:

*

1

© AssessmentResult

o resultld: String
o finalScore: double
o detailedFeedback: String

o improvementSuggestions: String(]

@ RuleApplier

o applierld: String

o getDetailedFeedback()

o applyRules()
o validateSubmission()

Mpumep npaeunna:

ECNW Tyn 3apaHuA = "nporpaMMupoBaHne”
W ecTb CMHTaKCM4ECKNE oWKOKK

TO cHM3WTL Bann Ha 10%

W nobaBuTe KOMMEHTapK

—| o condition: String

1

@ GradingRule

o ruleld: String
o assignmentType: String

o scoreAdjustment: int
o feedbackTemplate: String

e isApplicable()
o applyRule()

*

@ Assignment

o assignmentld: String

o title: String

o assignmentType: String

o maxScore: int

o evaluationCriteria: String[]

© Student

o studentld: String
o name: String

o performanceHistory: PerformanceRel
o leamingStyle: String

o getEvaluationCriteria()

1

+

R

@ Submission

o submissionld: String

o answerContent: String
o submitTime: Date

o attemptNumber: int

o getAnswerContent()

e getPerformanceHistory()
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OtBer:
import datetime
class Student:
def __init__(self, studentld, name, performanceHistory, learningStyle):
self.studentld = studentld
self.name = name
self.performanceHistory = performanceHistory
self.learningStyle = learningStyle
def getPerformanceHistory(self):
return self.performanceHistory
def getAverageScore(self):
return sum(self.performanceHistory) / len(self.performanceHistory) if
self.performanceHistory else 0
def __str__(self):
return f'Student {self.studentld}: {self.name} (avg:
{self.getAverageScore():.1f})"
class Assignment:
def __init__(self, assignmentld, title, assignmentType, maxScore,
evaluationCriteria):
self.assignmentld = assignmentid
self title = title
self.assignmentType = assignmentType
self.maxScore = maxScore
self.evaluationCriteria = evaluationCriteria
def getEvaluationCriteria(self):
return self.evaluationCriteria
def __str__ (self):

return f"Assignment {self.assignmentld}: {self.title} ({self.assignmentType})"

class Submission:
def __init__(self, submissionld, student, assignment, answerContent,
attemptNumber):
self.submissionld = submissionld
self.student = student
self.assignment = assignment
self.answerContent = answerContent
self.submitTime = datetime.datetime.now()
self.attemptNumber = attemptNumber
def getAnswerContent(self):
return self.answerContent
def _ str_ (self):
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return f'Submission {self.submissionld} by {self.student.name} for
{self.assignment.title}"
class GradingRule:
def __init__(self, ruleld, assignmentType, condition, scoreAdjustment,
feedbackTemplate):
self.ruleld = ruleld
self.assignmentType = assignmentType
self.condition = condition
self.scoreAdjustment = scoreAdjustment
self.feedbackTemplate = feedbackTemplate
def isApplicable(self, submission, student):
if self.assignmentType = "all" and self.assignmentType !=
submission.assignment.assignmentType:
return False
if self.condition == "missing_return™:
return "return” not in submission.answerContent and "def " in
submission.answerContent
elif self.condition == "good_naming":
good_names = ["calculate", "process", "handle", "validate"]
return any(name in submission.answerContent for name in good_names)
elif self.condition == "syntax_error":
syntax_errors = ["print(", "input("]
return any(error in submission.answerContent for error in syntax_errors)
elif self.condition == "high_performer":
return student.getAverageScore() > 80
return False
def applyRule(self):
return {
"scoreAdjustment": self.scoreAdjustment,
"feedback": self.feedbackTemplate
}
def _str__ (self):
return f'Rule {self.ruleld}: {self.condition} ({self.scoreAdjustment} points)"
class RuleApplier:
def __init__(self, applierld):
self.applierld = applierld
self.rules =[]
def addRule(self, rule):
self.rules.append(rule)
def applyRules(self, submission, student):
applied_rules =[]
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total_adjustment =0
feedback_items =[]
for rule in self.rules:
if rule.isApplicable(submission, student):
result = rule.applyRule()
total_adjustment += result["'scoreAdjustment”]
feedback_items.append(result[“feedback™])
applied_rules.append(rule)
return {
"applied_rules": applied_rules,
"total_adjustment": total_adjustment,
"feedback_items": feedback_items

def validateSubmission(self, submission):
if not submission.answerContent or len(submission.answerContent.strip()) == 0:
return False, "OTBeT He MOXKET OBITH ITyCTHIM"
if submission.attemptNumber <= 0:
return False, "HekoppeKTHBI HOMEp MOMBITKH"
return True, "Banugamus npoiinena”

def __str__(self):
return f'"RuleApplier {self.applierld} with {len(self.rules)} rules"
class AssessmentResult:
def __init__(self, resultld, submission, finalScore, detailedFeedback,
improvementSuggestions):
self.resultld = resultld
self.submission = submission
self.finalScore = finalScore
self.detailedFeedback = detailedFeedback
self.improvementSuggestions = improvementSuggestions
def getDetailedFeedback(self):
return self.detailedFeedback
def _str__ (self):
suggestions = "\n".join([f" - {suggestion}" for suggestion in
self.improvementSuggestions])
return f"Assessment Result {self.resultld}:\nScore:
{self.finalScore}/100\nFeedback:
{self.detailedFeedback}\nSuggestions:\n{suggestions}
class AssessmentEngine:
def __init__(self, engineld, gradingMode="auto"):
self.engineld = engineld
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self.gradingMode = gradingMode
self.ruleApplier = RuleApplier("RULER_001")
def evaluateSubmission(self, submission, student):
is_valid, validation_message = self.ruleApplier.validateSubmission(submission)
if not is_valid:
return AssessmentResult(
f'RES_{submission.submissionld}",
submission,
0,
f'Omnbka Banmmpanuu: {validation_message}",
["HcmpaBbTe OMUOKK BaTUIANNN U TONPoOyiTe CHOBA' |

rule_results = self.ruleApplier.applyRules(submission, student)
final_score = self.calculateFinalScore(submission,
rule_results["total_adjustment™])
detailed_feedback = self.generateFeedback(rule_results["feedback_items"])
improvement_suggestions =
self.generatelmprovementSuggestions(rule_results["applied_rules"])
return AssessmentResult(
f'RES_{submission.submissionld}",
submission,
final_score,
detailed_feedback,
improvement_suggestions

def calculateFinalScore(self, submission, total_adjustment):
base_score =80
final_score = base_score + total_adjustment
return max(0, min(100, final_score))
def generateFeedback(self, feedback_items):
if not feedback_items:
return "PaboTta cooTBeTCTBYET 6a30BBIM TpeboBaHMsIM. Xopomas pabora!™
return . ".join(feedback_items) + "."
def generatelmprovementSuggestions(self, applied_rules):
suggestions =]
for rule in applied_rules:
if rule.scoreAdjustment < 0:
suggestions.append(f"O6parure Buumanue Ha: {rule.feedbackTemplate}")
if not suggestions:
suggestions.append("TIpomosokaiite B ToM e ayxe! Bamr ko COOTBETCTBYET
JTYYIITUM OPaKTHKaM.")




Tema Koa u NHaukaTopsl JOCTHKEHUSA 3ananus K NPaKTHYECKOMY 3aHSTHIO
¢opmyauposka KOMIIeTEeHIIUH
KOMIIETEHIIMU
return suggestions
def __str__ (self):

return f'AssessmentEngine {self.engineld} ({self.gradingMode} mode)"
Pa3nen Ne3 IIK-7 Cnocoben HIIK-7.2 YMmeth: | 3aganune NeS
«I/IHTCJIJICKTyaJIbHLIﬁ OCYHICCTBJIATH HpI/IMeHHTB METOIBI u Pa3pa60T1<a IJ1aHa TECTUPOBAHUA U aBTO-TECTOB JIs1 CUCTEMBI
AHAJIN3 TAHHBIX» IIPOEKTUPOBAHUE cpe/cTBa MPOEKTUPOBaHUs | PEKOMEHAALMH y4eOHBIX MaTEPHUAJIOB
Tema 3.1 HpOFpaMl\\’/IHLIX KOMIIBIOTEPHOTO L[eng: [IpoBepUTh KOPPEKTHOCTH pa66OTLI CUCTEMBI pEKOMEHJALIUU
CranjapTusauus nHTepdericon [POrPaMMHOTO Y4€OHBIX MaTEPHUAIIOB IIyTEM pa3padOTKHU KOMIIJIEKCHOIO IIJIaHa

TECTUPOBAHUS U CO3IAHUS MOAYJIBHBIX aBTO-TECTOB.
obrnactu obecrnieueHus, CIPYKTYP | 3. ourm:
HHTC/UICKTYaTbHOT'O AQHHBIX, 0a3 AAQHHBIX, e Pa3paboTaTh CTpaTETHIO TECTUPOBAHUS CHCTEMBI
aHalin3a TaHHBIX HIPOrpaMMHBIX e (Co3znath MIaH TECTUPOBAHUS C YKa3aHUEM TECTOBBIX
uHTEpPEiicoB CLieHapHEB

e PeamuzoBaTh aBTO-TECT [T Kitacca LearningMaterial ¢
MPOBEPKOM BCEX METOI0B
e (OOecneuuTh NOKphITHE TecTaMu boundary conditions u edge
cases
TpeboBanus:
e lcnonb3oBaTh (hpeliMBOPK unittest
e [lokpeiTh TecTaMu He MeHee 80% (QyHKIIMOHATBLHOCTH KJlacca
e Bxi0uNTh MO3UTHBHBIE 1 HETaTUBHBIE TECTOBBIE CLICHAPUU
e [IpoBeputb 00pabOTKY rPaHUYHBIX YCIOBHUH
Cucrema: UML-nuarpamma 1 Kof MporpaMMBbl U3 MPaKTHYECKUX
3agadHui Nel u Ne3.
BapuanT npaBuiIbHOr0 OTBETA:
IIpuMepHBI 11aH NPOBEAECHUS TECTUPOBAHUS UHTEIUIEKTYalbHON
CHUCTEMBI
Mognynbnoe TectupoBanue (Unit Testing)
Kiacc Student:
e (CozmaHne 00bEKTa C KOPPEKTHBIMHU TaHHBIMU
e [Iposepka meromos getKnowledgeLevel() u getProgress()
e [IpoBepka CTPOKOBOIO MpeICTABICHHS
e (OOpaboTKa HEKOPPEKTHBIX JaHHBIX mporpecca (>100%, <0%)
Knacc LearningMaterial:




Tema

Koa n
¢opmyauposka
KOMINETEeHIHHU

HWHanKkaTOphbl 10CTHKEHUS
KOMIIEeTeHINH

3aganus K NpaKTHYECKOMY 3aHSTHIO

e Co3nanue 00BEKTa C pa3HBIMHU YPOBHSMH CI0KHOCTH
e [IpoBepka merona isSuitableFor() ans Bcex komOuHanui
YpOBHEH
e [IpoBepka 00pabOTKM HEU3BECTHHIX YPOBHEH
e [IpoBepka CTPOKOBOIO MpeACTaBICHHS
Knacc RecommendationRule:
e [IpoBepka MpUMEHEHUS PABWII U Pa3HBIX YCIOBUI
e [IpoBepka NpuOPHUTETOB TPaBHIT
e TecTUpOBaHHWE HEBAIUIHBIX YCIOBUI
e [IpoBepka BO3BpalaeMoro AeicTBus
Knace Recommendation:
e Co3aaHue peKOMEHAIH C Pa3HOH YBEpEHHOCTHIO
e JloOaBneHne MaTepraoB B pEKOMEHIAITHIO
e [IpoBepka BpeMEHHOU METKH
e [IpoBepka CTPOKOBOTO MpEICTABICHHS
Kracc InferenceEngine:
e JloOaBneHne U COPTUPOBKA MPABHUII TIO TPHOPUTETY
e [‘eHeparus peKOMEHIAIMHN JIJTsl Pa3HBIX CTYIEHTOB
e Pacuer yBepeHHOCTH pEeKOMEHAALINH
e (OpaboTka cimy4yaeB 0e3 MOIXOISAIINX TPABUIT
DYHKIMOHAIBHOE TECTUPOBAHUE
1. Tecr-keiic 1: Pexomenaamnuu 115 HAUMHAOIIETO CTYACHTA
a. Bxox: Crynent beginner, nporpecc 30%,
npennouteHus ["video"]
b. Oxwumaemsrit pesynbrar: PekoMeHIaIIuH TOTBKO
beginner marepuanos tuna "video"
2. Tecr-ketic 2: Pekomennanum Juist yCIIEITHOTO CTY/ICHTA
a. Bxom: Crynent intermediate, nporpecc 85%,
npennoureHus ["text", "quiz"]
b. Osxunaemsrii pe3ynbrar: Pekomennanum intermediate
MaTepHaJIOB C BHICOKOH YBEPEHHOCTHIO
3. Tect-keiic 3: OTCYTCTBHE pEKOMEHIAITHIA
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¢opmyauposka KOMIIeTEeHIIUH
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a. Bxon: Crynent beginner, Tonbko advanced
MaTepUaJIbI
b. Osxunaemsiii pe3ynbrar: [TycToi Crircok
peKOMeHIani
Wrorosslii aBTO-TECT M5 Kiacca LearningMaterial:
import unittest
import sys
import os
sys.path.append(os.path.dirname(os.path.abspath(__file_ )))
from recommendation_system import LearningMaterial
class TestLearningMaterial(unittest. TestCase):
def setUp(self):
"""TloAroToBKa TECTOBBIX JAHHBIX Nepel KaKIbIM TecToM™""
self.beginner_material = LearningMaterial(
"MO001", "Ocuossi Python", "beginner", "video", "beginner"

self.intermediate_material = LearningMaterial(
"MO002", "OOII B Python", "intermediate”, "text", "intermediate"

self.advanced_material = LearningMaterial(

"MO003", "TTartepusl npoektrposanus’”, "advanced", "project", "advanced"

def test_constructor(self):
"""TecTHpOBaHHE KOPPEKTHOTO co31aHus oObekTa"""
self.assertEqual(self.beginner_material.materialld, *MO001")
self.assertEqual(self.beginner_material.title, "Ocuossr Python™)
self.assertEqual(self.beginner_material.difficulty, "beginner")
self.assertEqual(self.beginner_material.contentType, "video")
self.assertEqual(self.beginner_material.requiredLevel, "beginner")

def test_get_difficulty(self):
"""TecrupoBanue meroza getDifficulty""
self.assertEqual(self.beginner_material.getDifficulty(), "beginner")
self.assertEqual(self.intermediate_material.getDifficulty(), "intermediate™)
self.assertEqual(self.advanced_material.getDifficulty(), "advanced")

def test_is_suitable_for_beginner_student(self):
"""TecTUpOBaHHE MOAXOASIIINX MATEPHAIOB JUI1 HAUYMHAIOIIEro cTyaeHTa"""
self.assertTrue(self.beginner_material.isSuitableFor("beginner™))
self.assertFalse(self.intermediate_material.isSuitableFor(""beginner"))
self.assertFalse(self.advanced_material.isSuitableFor("beginner"))

def test_is_suitable_for_intermediate_student(self):
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""TecTUpOBaHHE MOAXOAIIINX MATEPHAIOB JUIA CTyAEHTa CpeHero ypoBHI"""

self.assertTrue(self.beginner_material.isSuitableFor("intermediate™))
self.assertTrue(self.intermediate_material.isSuitableFor("intermediate"))
self.assertFalse(self.advanced_material.isSuitableFor("intermediate™))

def test_is_suitable_for_advanced_student(self):
""TecTUpOBaHHUE MOAXOAIIINX MATEPHAIOB JUIA MIPOJIBUHYTOTO CTYAECHTA
self.assertTrue(self.beginner_material.isSuitableFor("advanced™))
self.assertTrue(self.intermediate_material.isSuitableFor("advanced"))
self.assertTrue(self.advanced_material.isSuitableFor("advanced"))

def test_is_suitable_for_invalid_level(self):
""TecTupoBaHue 00paOOTKH HEBAIMIHEIX ypoBHEH "
with self.assertRaises(ValueError):

self.beginner_material.isSuitableFor("expert™)
with self.assertRaises(ValueError):
self.beginner_material.isSuitableFor("")

def test_string_representation(self):
"""TecTHpOBaHHE CTPOKOBOTO MPEICTABICHUS 0OBEKTA
expected_str = "Material MOO1: OcroBsl Python (beginner)"
self.assertEqual(str(self.beginner_material), expected_str)

if _name__=='__main__"
unittest.main(verbosity=2)

nnn

nn

3aganue Ne6
Pa3paboTka 1uraHa TeCTUPOBAHUS M aBTO-TECTOB JUISI CUCTEMBI
ABTOMATU4ECKOM MPOBEPKU 3aJaHUI
Lenb: [IpoBepuTh KOPPEKTHOCTH PAOOTHI CHCTEMBI ABTOMATHYECKON
OIIEHKH CTYJIEHYECKHX 3aaHUH ITyTeM pa3pabOTKH KOMITIEKCHOTO
IJIaHa TECTUPOBAHUS U CO3JIaHUS MOAYJIBHBIX aBTO-TECTOB.
3amaun:
e Pa3paboTaTh CTpaTETHIO TECTUPOBAHUS CHCTEMBI
ABTOMAaTHUYECKOM OLIEHKHU
e (Co3math JeTANBbHBIN TUIaH TECTUPOBAHUS C TECTOBBIMH
CIICHAPHUSIMHU
e PeanmuzoBath aBTO-TeCT 11 Kitacca GradingRule ¢ mpoBepkoit
BCEX METOJI0B
e (OecneunTh MOKphITHE TecTaMu boundary conditions u edge
cases




Tema

Koa n
¢opmyauposka
KOMINETEeHIHHU

HWHanKkaTOphbl 10CTHKEHUS
KOMIIEeTeHINH

3aganus K NpaKTHYECKOMY 3aHSTHIO

TpeboBanus:
e lcnonb3oBaTh (hpeliMBOPK unittest
e [lokpsiTh TecTamMu He MeHee 85% (PyHKIMOHATFHOCTH Ki1acca
e Bxiro4YnTh MO3UTUBHBIE, HETATUBHBIC U TPAHUYHBIE TECTOBbIC
CILICHapUHU
e [IpoBeputh 00pabOTKY pa3IUUHBIX YCIOBUI IPUMEHEHHUS
MIPaBUI
Cucrema: UML-nuarpamma 1 Koj MporpaMMBbl U3 MPaKTHYECKUX
3amannii No2 u Neq.,
BapuanT npaBuiabHOro oTBETA:
IIpuMepHBI I1aH NPOBEACHUS TECTUPOBAHUS UHTEIUIEKTYaIbHON
CHCTEMBI
Monyneroe TectupoBanue (Unit Testing)
Knacc Student:
e Co3nanue 00BEKTa C pa3IMIHBIMU JaHHBIMH
e Pacuer cpenHero 6amia (¢ ucropueit, 6e3 HCTOPHUH, ITyCTast
HCTOPUS)
e [IpoBepka CTPOKOBOIO MPEACTABICHUS
e (O0paboTKa HEKOPPEKTHBIX JaHHBIX
Kracc Assignment:
e (Co3naHue 33aHN pPa3HBIX THIIOB
e [IpoBepka KpUTEpUEB OIICHKU
e CTpOKOBOE MpeCTaBICHNE
Kiacc Submission:
e Co3aaHue OTIPABKH C PA3IMYHBIMH JAHHBIMU
e [IpoBepka BpEMEHHOI METKH
e Banmpauus Homepa MOIBITKH
o CTpOKOBOE MPECTABICHIE
Knacc GradingRule:
e Bce yciioBus npuMeHEHUS IPaBHI
e PasHble THIIBI 3a0aHUI
e ['panuvHBIC CITyyau CTYJCHTOB
o  KoppeKTHOCTh NPUMEHEHHS IPaBUII




Tema

Koa n
¢opmyauposka
KOMINETEeHIHHU

HWHanKkaTOphbl 10CTHKEHUS
KOMIIEeTeHINH

3aganus K NpaKTHYECKOMY 3aHSTHIO

Kiacc RuleApplier:
e JlobaBneHre U MPUMEHEHUE MHOXKECTBA MPaBHII
e Pacuer obmero adjustment
e [‘enepamus feedback
e Bamunanus oTHpaBok
Kiacc AssessmentResult:
e (Co3maHue pe3yNbTaTOB C Pa3HBIMU TAaHHBIMA
e dopmarupoBaHue 0OpPaTHOH CBSI3U
e [‘eHepauus IPENIOKEHUN 110 YIIYUILIEHHUIO
Knacc AssessmentEngine:
e |JoJHBIM LUK OIICHKHU
e (OO0paboTKa HEBAMIHBIX OTIIPABOK
e Pacuer uroroBoro Oamra
e [‘eHeparus NepCOHATM3UPOBAHHON 00PaTHON CBS3H
DYHKIMOHAIBHOE TECTUPOBAHUE
1. Tecr-keiic 1: OneHKa KOPPEKTHOTO KOJa
a. Bxom: Kox ¢ xopommmu uMeHamu, ¢ return, 6e3
ommnoboK
b. Oxwumaemsrii pesynbrar: Boicokuit 6aimt, mo3uTHBHAS
oOparHas CBs3b
2. Tecr-keiic 2: OneHka xoja ¢ OlMOKaMu
a. Bxox: Kox 6e3 return, ¢ print, mioxue umeHa
b. Oxunaemsiii pe3ysprar: CHIKSHHBIN 6aL,
KOHCTPYKTHUBHAs KPUTHKA
3. Tect-keiic 3: OueHka 1y OTIIMYHHAKA
a. Bxona: CtyneHT ¢ BBICOKOH yCIIEBAEMOCTBIO
b. Osxunaemsrii pesynbrar: boHycHbIE OaLbL,
YIIOMHUHAHHE yCIIEXOB
4, Tecr-keiic 4: HeBamuaHas oTmpaBka
a. Bxon: Ilycroii oTBeT
b. Oxwunmaemsriii pesynprar: Omunbdka Banuganuu, 0
OamioB

Uroroesrii aBTO-TeCT Aist kiacca GradingRule:
import unittest




Tema Koa n NHaukaTopbl 10CTHKEHUS 3ananus K NPaKTHYECKOMY 3aHSTHIO
¢opmyauposka KOMIIeTEeHIIUH
KOMINETEeHIHHU

import sys
import 0s
sys.path.append(os.path.dirname(os.path.abspath(__file_ )))
from grading_system import GradingRule, Student, Assignment, Submission
class TestGradingRule(unittest. TestCase):
def setUp(self):
"""TIoATOTOBKA TECTOBBIX JAaHHBIX MEPE KaXKIbIM TECTOM
self.high_performer = Student("STU001", "Omimununx", [90, 95, 92], "visual™)
self.low_performer = Student("STU002", "Cryzent", [65, 70, 60], "auditory")
self.programming_assignment = Assignment(
"ASS001", "TIporpammuporanue”, "programming”, 100, ["syntax", "logic"]
)
self.quiz_assignment = Assignment(
"ASS002", "Tecr", "quiz", 50, ["accuracy"]

nn

self.submission_with_return = Submission(
"SUBO001", self.high_performer, self.programming_assignment,
"def calculate_sum(a, b):\n returna +b", 1

self.submission_without_return = Submission(
"SUBO002", self.low_performer, self.programming_assignment,
"def sum(a, b):\n result=a+b", 1
)
def test_missing_return_condition(self):
"""TecTHupoBaHHE YCIIOBHS OTCYTCTBUS return
rule = GradingRule("R001", "programming", "missing_return", -20,
"JloGaBbTe return™)
self.assertTrue(rule.isApplicable(self.submission_without_return,
self.low_performer))
self.assertFalse(rule.isApplicable(self.submission_with_return,
self.high_performer))

def test_high_performer_condition(self):
"""TecTUpOBaHUE YCIOBUS JIJIS1 YCHEIIHBIX CTYIE€HTOB
rule = GradingRule("R002", "all", "high_performer", 5, "Bornyc")
self.assertTrue(rule.isApplicable(self.submission_with_return,
self.high_performer))
self.assertFalse(rule.isApplicable(self.submission_without_return,
self.low_performer))
def test_apply_rule_returns_correct_structure(self):
"""TecTHpoBaHHE CTPYKTYPHI BO3BpAIIAEMBIX JAHHBIX

nin




Tema Koa n NHaukaTopbl 10CTHKEHUS 3ananus K NPaKTHYECKOMY 3aHSTHIO
¢opmyauposka KOMIIeTEeHIIUH
KOMINETEeHIHHU

if

rule = GradingRule("R003", "programming"”, "missing_return", -15, "®ukc")
result = rule.applyRule()

self.assertIn("scoreAdjustment", result)

self.assertIn("feedback", result)

self.assertEqual(result["scoreAdjustment"], -15)
self.assertEqual(result["feedback"], "®uxc")

name__ =='_ main_"
unittest.main(verbosity=2)




Kpumepuu oyenueanus NPpaAaKmudecKux 3auamui:

OneHka

Kpurepum onieHuBaHus

OTJINYHO

BricTaBisiercs, eciau 00y4JaromMics yMEeT yBS3bIBaTh TEOPHIO C MPAKTHKOH (pemaeT 3a1aun, GOopMyIUpyeT BHIBOJBI, YMEET MOSICHUTh
MOJTyYEeHHBIE PE3YIIbTAThI), BIaJAeeT NOHATHIHBIM allapaToM, IIOJHO 1 TIIyOOKO OBJIa/Ie MaTepraioM 10 3aJaHHOH TeMe, 000CHOBBIBAET
CBOU CY)KJCHHMS U JaET NpaBHJIbHBIC OTBETHI HA BOIPOCHI IPENOAABATEIsS

XOPOIIOo

BricTaBnsercs, ecnu 00y9aromuiicss yMeeT YBI3bIBaTh TEOPHIO C MPAKTUKON (perraet 3a1adn U GOpMYIUPYET BEIBOJIBI, yMEET MOSCHUTh
MOJTyYEHHBIC PE3YJIBTATHI ), BIAJCCT MOHATHIHHBIM aIiapaToM, TOJTHO U ITy00KO OBJIa/Iesl MaTepHAJIOM 110 3aIaHHON TeMe, HO COJIepIKaHue
OTBETOB MMEIOT HEKOTOPhIE HETOUHOCTU U TPEOYIOT YTOUHEHHS 1 KOMMEHTAPHsI CO CTOPOHBI IPENoIaBaTels

YIOBJIETBOPUTEIbHO

BBICTaBHHCTCﬂ, €ClIn O6yanOH.[I/II\/'IC$I 3HACT U IMMOHUMAET MaT€pHral 1o SaﬂaHHOfI TEMEC, HO HU3JIOKCHUC HCIIOJIHOC, HCTIOCIICA0BATCIIBHOC,
AOOIIyCKAaroTCd HETOYHOCTHU B OIIPCACICHUN HOHHTHﬁ, CTYACHT HE€ MOXCET 000CHOBAaTL CBOM OTBETHI HAa YTOUHAIOMINUE BOIIPOCHL
npenogaBaTeiid

HEY10BJIETBOPUTEIbHO

BrictaBnsiercs, ecnu 00y4aroIuiicst 1omycKaeT OIIHOKHU B ONPeIeIEHNH TOHATHH, NCKAXKAIOIINE X CMBICH, OECIIOPSI04YHO U HEYBEPEHHO
n3naraet Marepuai. Jlenaer omuOKY B OTBETaX HA YTOUYHSIOUIME BOIIPOCHI MPEMOAABATENs

4.3. TUITIOBBIE 3ATAHUA JJIA KOHTPOJIBHBIX PABOT

KOHTpOHLHBIe pa6OTLI COACPIKAT HECKOJIBKO IMPAKTUYCCKUX BaHaHHﬁ N0 MHAWBUAYAJIbHBIM BapUaHTaM, B IMOJIHOM o0BeMe OXBAaTbhIBAKOIINUX H3y‘leHHBII>i
marcepuaia 110 yKaSaHHOﬁ TeMe. BrimmonHeHne KOHTPOJIbHBIX pa60T MO3BOJIACT OIPCACIUTh PE3YJIbTAaT OCBOCHUA KOMHeTeHHI/Iﬁ Mo AWCHUINJIMHE B paMKax
paCCManHBaeMOﬁ TCMBI, OHQHI/IBaeMHﬁ C IMOMOIIIBKO COOTBETCTBYIOIIUX MHAWUKATOPOB JOCTHIXCHUA KOMHGTGHHI/Iﬁ.

Tema Kon n NHaukaTopbl 10CTHAKEHUS THOBOH BAPHAHT KOHTPOJIBLHOH PadoThl
(opmyanpoBk KOMIeTeHIIN U
a
KOMIEeTeHHH
Tema 1.3 K-7 HIIK-7.2 Ymers: Ilpumensats merons! | 3ananue 1.1
MOJIGJ'II/IpOBaHI/Ie Crnocoben u cpeacTsa MPOEKTUPOBAHUSA BOHpOC: Kakwne u3 NEPEUNCIICHHBIX TEXHOJIOTUM U SI3IKOB
3HAaHUH O OCYIIECTBIISTh KOMITHIOTEPHOTO IpOrpaMMHOro | MPOTPAMMUPOBAHUS SBIAIOTCS HanOoJiee peleBaHTHBIMHU ISl pa3padoTKU
MPEIMETHBIX MPOCKTHPOBAHA | (GecrieyeHns, CTPYKTYp AAHHBIX, (a3 | KOMIOHEHTOB HHTEIICKTYa/IbHBIX CHCTEM, CBASAHHBIX C XPaHEHHEM,
o0JacTax Kak € IPOTPaMMHBIX | AHHBIX, IPOTPAMMHBIX HHTEP(EHCOB M3BJICYEHNEM U JIOTHYECKUM BBIBOJIOM Ha OCHOBE 3HAHUMN?
OCHOBA unTepdhericon 1. Prolog
MHTEIIEKTYalbH 2. HTML
BIX CUCTEM 3. SQL
4. SPARQL
[IpaBunbHBIC OTBETHL: 1, 3, 4
IlosicHeHue:




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH

HNHankaToOphbl 10CTHKEHUSI
KOMIIETEHI[UH

TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

Prolog siBnsieTcsi mpaBUIIBHBIM OTBETOM, TaK KaK 3TO S3bIK
JIOTUYECKOTO POTPaMMHPOBaHNs, CO3MaHHBIN specifically ms
pabOThI C CHMBOJIMYECKUMH 3HAHUSMU U TPABUIIAMU JIOTHYECKOTO
BbIBOJA, YTO ABJISACTCS OCHOBOM MHOTHX OKCIIEPTHBIX CUCTCM.

SQL sBisieTcst NpaBUIbHBIM OTBETOM, TaK KaK 3TO OCHOBHOM SI3bIK JUISI
paboThI C pENSIMOHHBIMU 0a3aMU JaHHBIX, KOTOPhIC YacTO
HCIIOJIB3YIOTCS JIUIsl XpaHEHUS CTPYKTYPUPOBAHHBIX (PaKTOB U
OHTOJIOTHH B MH(POPMAIIMOHHBIX CUCTEMAX.

SPARQL sBisieTcst mpaBHIBHBIM OTBETOM, TaK KaK 3TO SI3BIK 3aIIPOCOB
K ceMaHTHueckuM 0a3am aanHbix (RDF), koTopblii siBnsieTcst
KITFOUEBBIM TEXHOJIOTHYECKUM CTeKOM i BeOa JlaHHBIX U CITOXKHBIX
OHTOJIOTHH.

HTML sBnsiercss HenpaBUIIBHBIM OTBETOM, TaK KAaK 3TO S3bIK Pa3METKHU
JUISL CO3JIaHMs BE€O-CTPaHULL, a HE AJIsl IPOrPaMMHUPOBAHUS JIOTUKH HITH
paboThI CO 3HAHUSIMU.

3ananue 1.2

Bompoc: /It pa3paboTku Kakoit KOMIOHEHTHON apXUTEKTYPhl COBPEMEHHOM
MH(POPMALMOHHON CUCTEMBI MOXKHO 3()(DEKTUBHO HCIIOIB30BATh CIIEIYIOLIHE
OTEYECTBEHHbIE TPOTrPaMMHBIE TTPOAYKTHI?

1.
2.
3.
4.

PostgreSQL
1C:Ilpenmpustue
Adobe Photoshop
Astra Linux

[IpaBunbHbIC OTBETHI: 1, 2, 4
[Tosicuenwue:

PostgreSQL siBisieTcst npaBUILHBIM OTBETOM, TaK KaK 3TO MOIIHAS
CYB/] (poccuiickas Bepcus — Postgres Pro), kotopas MmoxeT
ciyxuth backend'om a1 XpaHeHUs JaHHBIX U MOJIEJICH 3HAHUN
MHTEIJICKTYaJIbHOH CUCTEMBI.




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH

HNHankaToOphbl 10CTHKEHUSI
KOMIIETEHI[UH

TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

1C:Ilpennpustue sBisgeTcs NPaBUILHBIM OTBETOM, TaK KakK 3Ta
atopma mo3BOJISET MOAECTUPOBATE CIIOKHBIE OM3HEC-TIPOIIECCHI
npeaMeTHbIE 00JacTH, YTo ABJsieTcs: GOPMOH MpeCTaBICHUS 3HAHUM,
Y MOYKET UHTETPUPOBATHCS C APYTrUMH KoMmiioHeHTamu MC.

Astra Linux siBisieTcst MpaBUIIBHBIM OTBETOM, TaK KaK 3TO
ceprudunmpoBanHas otedectBeHHas OC, Ha KOTOPOH MOXET ObITh
pasBepHyTa Bcs HHPpACTPYKTypa HHPOPMALTUOHHON CHCTEMBI,
BKITIOYAasT HHTEIICKTYATbHBIC MOJTYJITH.

Adobe Photoshop siBisieTcsi HenpaBUIILHBIM OTBETOM, TaK KaK 3TO
rpadUuecKuil peJakTop, He UMEIOLIHMI OTHOIICHUS K pa3paboTKe
APXUTEKTYPbl HHOOPMAIIMOHHBIX CUCTEM.

3ananmue 2.1
Bompoc: YcraHoBHTe JTIOTHYECKYIO ITOCIIEA0BATEIIBHOCTD ATAIOB CO3/IaHuUs
0a3bl 3HAHUH [Tl MHTEIUICKTYAIbHON CUCTEMBI.

1.

wnN

5.

dopmanuzanus 3HaHUH (CO3JaHNE OHTOJIOTUH, TPOAYKIIMOHHBIX
TIpaBHI).

W3BneueHre 3HaHUH y 3KCIIEPTOB MPEIMETHON 00JIACTH.
Bepudukanus u TectupoBanue 6a3bl 3HaHUN HA PEABHBIX 3aJa4ax.
Bri6op criocoba npencranenus 3HaHui (PpeiiMbl, OHTOIOTHH,
MIpaBUIIA).

Peanmzarust 6a3el 3HaHUI B BBIOPAHHOW ITPOrpPaMMHOMN CpeJie.

[IpaBunbHbIM nopsinok: 2,4, 1, 5,3

[Nosicuenue: [porece HaurHaeTcs co cOopa uH(opManuu y sxkcneptos (2). Ha
OCHOBE 3TOH MH(pOpPMAaIIUK BEIOUPASTCS TOAXO SN METO]T e¢
ctpykrypupoBanus (4). Ilocie Berbopa MeToia 3HaHHS (HOPMATH3YIOTCS
corjiacHo aromy meroay (1). 3arem dopmar3oBaHHas MOCIb PeaTU3yeTcs B
BHUJIe IPOTPaMMHOTO KoJia Win KoHburypanmu (5). uHansHbIH 9Tam —
MpOBEpKa pabOTOCIIOCOOHOCTH CO3aHHOM CUCTEMBI (3).

3aganue 2.2




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH

HNHankaToOphbl 10CTHKEHUSI
KOMIIETEHI[UH

TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

Bompoc: YcranoBute nociae10BaTeIbHOCTh YPOBHEH aOCTPaKIMK MTPH
MOJICTTMPOBAHHH MTPEIMETHOM 00JIACTH B apXUTEKType HH()OPMAITMOHHOMN
CHUCTEMBI, OT (PU3NIECKOTO XPAHEHHS JI0 TIOIH30BATEIHCKOTO MPEICTABICHUS.
1. VYpoBeHb JOrHYECKOI CXEMbI (Ta0JIUIIbI, CYITHOCTH, ATPUOYTHI B
CYBJ).
2. YpoBeHb Qu3nUecKoil cxembl ((pailbl JAHHBIX, HHIEKCH HA IUCKE).
3. ¥YposeHsb npejcTapicHus (10JIb30BATSILCKUN HHTEPQEIC, OTYETHI,
API).
4. YpoBeHb KOHIENTyansHOU cxeMbl (ER-nmuarpamma, oHTONMOTHS).
[IpaBunbHEIM OpsiAOK: 2, 1, 4, 3
[osicuenue: Knaccuueckas TpexypoBHeBas apxutektypa CYBJ]
(ANSI/SPARC) u cuctem MoeTupoBaHMs 3HAHUH HAYWHAETCS C
¢usnyeckoro xpanenus (2). Hax HuM HazcTpanBaeTcs ypOBEHD JJOTHIECKOTO
MIPEACTABICHUS JaHHBIX 11 cucTeMsl (1). KoHnenTyaibHast cxeMa OmuchIBaeT
MpeIMETHYI0 00J1acTh B I[ENIOM, a0CTParupysch OT JeTanei peanu3anuu (4).
YpoBeHb IpeIcTaBIeHNs aJallTUPYET JaHHBIE U JIOTUKY JIJISI KOHEYHOTO
MIOJIH30BATEIISI MU BHEITHEH cucTteMsl (3)

3aganmue 3.1
YcTaHOBUTE COOTBETCTBUE MEXKY KOHUEMIIMEN MOIETMPOBAHUS 3HAHUMN U €€
OINMCAaHUEM WJIM TPUMEPOM TEXHOJIOTHUHU.

Crucok A (Konmermms):
1. OnTomorus

2. ®peiim

3. CemaHTHYECKAS CEThH
4. Jlornyeckuii BBIBOJI

Crucok b (Onucanue / TexHonorus):

A. Ilponykumonnoe npaswio "ECJIHH... TO..."

B. SI3eixk Web Ontology Language (OWL)

C. CTpyKTypa IaHHBIX CO CIOTaMH JJIsl OUCAHUsI CTEPEOTUITHOTO 00BHEKTa




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH

I/IH}]I/IKaTopr JAOCTHKCHHUA
KOMIICTCHII MU

TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

D. I'pad, y311b1 KOTOPOTO — MOHSATHUSA, & TyTH — OTHOIICHUS MEXTy HUMHU
E. IIpouecc noxy4yeHns HOBBIX (PAKTOB HAa OCHOBE CYIIECTBYIOIIUX C
ITOMOIIIBI0 MEXaHM3Ma, TaKoTo Kak RacerPro

Ortsert: 1B, 2C, 3D, 4E

[Mosicuenne: Ontonorus GopMaaIbHO OMUCHIBAET MPEIMETHYIO 001aCTh, U
OWL sBisieTcst cTaHaapTHBIM SI3BIKOM JUTsI 3TOT0. DpeitM — 3TO KOHIICTIIIHS
3 U nns npencrapneHnst 00beKTa 4epe3 ero aTpruOyThI (CIOTHI).
CemaHTHYeCKasi CETh — 3TO MOJIEJb 3HAHWH B BHJe rpada. Jlormuecknit
BBIBOJT — 3TO MPOLIECC MPUMEHEHHUS IIPABUJI K CYIIIECTBYIOIIUM 3HAHUAM NS
reHepaunuy HOBbIX. BapuaHTt A onmceiBaeT hopMmy npaBuiia, HO HE SIBISIETCS
MCUEPIIBIBAIOLINM OIMCAHUEM BBIBOJA.

3ananmue 3.2

Bompoc: YcranoBute COOTBETCTBHE MEXY THIIAMH ITPOTPAMMHOTO
o0ecIeueHns U UX POJIbIO B KOHTEKCTE Pa3padOoTKu MH(POPMAITHOHHBIX
CHUCTEM, OCHOBAHHBIX Ha 3HAHUSIX.

Crucox A (Tun I10 / S361k):

1. SQL

2. Prolog

3. Git

4.Docker

Crucok b (Poxs B pazpaborke UC):

A. SI3BIK JTOTHYECKOTO MPOrPaMMUPOBAHUS JIJIS CO3JIaHHS Ipa SKCIIEPTHOM
CHUCTEMBI

B. HCTpyMEHT jj1s1 YIIpaBJICHUS BEPCUSIMHU KOJIa U COBMECTHOH pa3paboTKH
C. SI3bIK 3ampOCOB IS U3BJICUSHHSI CTPYKTYPUPOBAHHBIX JTAHHBIX U3
pensiquonHoi b/

D. Cpena BBITOJHEHUS IS U30JSILIMKA U Pa3BEPTHIBAHUS KOMIIOHEHTOB
CUCTEMBI




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH

HNHankaToOphbl 10CTHKEHUSI
KOMIIETEHI[UH

TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

Ortser: 1C, 2A, 3B, 4D

[Mosicuenne: CoOTBETCTBHE CTPOUTCS HA OCHOBHOM (PYHKIIMH KaKJ0TO
nHcTpyMmenTta. SQL pabotaer ¢ manusiMu B b/I. Prolog npenna3naven ms
CHUMBOJIMYECKUX BBIYUCIICHAN U JOruku. Git HEOOXOMUM IS KOMaHIHOMN
pabotel Hax moobM [10. Docker cTangapTH3upyeT npolecc pa3BepThIBaHUSL.

3aganme 4.1

Bomnpoc: Kaxkoii si3bIK TporpaMMUpOBaHus, OCHOBAHHBINH Ha (popMaibHON
JIOTUKE W UCYUCIICHUH MPEAUKATOB, TPATUITMOHHO CUUTACTCS OJHUM M3
OCHOBHBIX JJIs1 CO3JaHUs ""CUMBOJIMYECKOr0" pa HHTEIUIEKTYaJbHbIX CUCTEM
Y IPOTOTUIIOB SKCHEPTHBIX CUCTEM?

1. Java

2. Prolog

3. C++

4. Python
IIpaBunpHBINA OTBET: 2
[osicuenue:

e Prolog siBisieTcst NpaBUJILHBIM OTBETOM, TaK KaK €ro rnapajaurma —
JIOTUYECKOE TTPOrPAMMHUPOBAHUE — HATIPSIMYIO COOTBETCTBYET
3aj1a4aM MpeCTaBICHUs 3HaHHH (B BUie (DAaKTOB U MPABHII) H
aBTOMATHYECKOI'0 JIOTHYSCKOI'0 BHIBOJIA HA UX OCHOBE.

e Java, C++, Python siBisitoTCst HENPaBHIBHBIMU OTBETAMH. DTO SI3BIKH
o011ero Ha3Ha4eHUs (MMIIEPATUBHBIE UM O0OBEKTHO-
OpMEHTHPOBAHHBIE). XOTS HA HUX MONHCHO PEaTn30BaTh
WHTEJUIEKTYabHYI0 cucteMy (1 Ha Python 310 yacTo nemaercs asns
ML), oHM He SIBJISIIOTCS CIEHUATU3UPOBAHHBIMY SI3BIKAMH IS
cumBosndeckoro MM u nornveckoro BeiBoAa, B oTanume ot Prolog.




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH
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3aganue 4.2

Bompoc: Kakas n3 nmepeuncieHHBIX OTKPBITHIX 00bEKTHO-PEISITHOHHBIX
CYB/I, nmeromas poccuiickyto Bepcuto (Postgres Pro), sBnsieTcst MOITHBIM
WHCTPYMEHTOM JJISl XPaHEHHUSI CIIOKHBIX CTPYKTYPUPOBAHHBIX JAHHBIX M YaCTO
MCTIONB3yeTcs Kak KOMITOHEHT backend'a mist mHGOPMAIIIOHHBIX CHCTEM, B
TOM 4Hciie ¢ 3neMentamu UN?

1. SQLite

2. MySQL

3. PostgreSQL

4. MongoDB
[IpaBunpHBIN OTBET: 3
[TosicHeHue:

o PostgreSQL siBnsieTcss mpaBUIIbHBIM OTBETOM, TAK KaK 3TO UMEHHO Ta
CVYB/1, xoTopasi m3BeCTHA CBOCH HAJICKHOCTHIO, TTOICPIKKON
CJIO’KHBIX THUIIOB IaHHBIX M IPOABUHYTHIX pyHKimi SQL, u Ha ocHOBe
KOTOpOH co3aaHa poccuiickas Postgres Pro.

e SQLite siBnsieTcst HEMPaBUIBHBIM OTBETOM, TaK KaK 3TO BCTpanBaeMasi
nerkosecHas bJl, He npeaHa3HaueHHAs! JUIsl BRICOKOHArPYKEHHBIX
MH(POPMALMOHHBIX CHCTEM.

e MySQL sBnsieTcst HeTIpaBMWIBHBIM OTBETOM. XOTs 3TO MOIyJIApHAast
CYB/, ucropuuecku oHa Obuia MeHee (DYHKIIMOHAIBHOM B YaCTH
CJIOXKHBIX THUIIOB JaHHBIX U cTaHapToB SQL mo cpaBHEHHIO C
PostgreSQL.

e MongoDB sBisieTcst HeIPaBUIIBHBIM OTBETOM, TaK KaK 3TO
JIoKyMeHToopueHTupoBaHHast NoSQL 0a3a maHHBIX, KOTOpas
MCIOJIB3YET MPUHIIUITHAIBHO JIPYTYIO, HEPEISIIMOHHYIO, MOJICITh
JTAHHBIX.

3ananmne 5.1
Bompoc: Kak Ha3zbiBaercsi crannapthbiid s36ik World Wide Web Consortium
(W3C), npenHasHaueHHBIHN 711 AEKIAPATUBHOTO OMMCAHMSI OHTOJIOTHA B




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH

HNHankaToOphbl 10CTHKEHUSI
KOMIIETEHI[UH

TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

paMKax ceMaHTH4ecKoi mayTunsl (Semantic Web) u MogenrpoBaHus 3HaHUH
o peamMeTHoM 00mactu? OTBET COCTOUT M3 aO0OpPEeBHATYPHI U3 TPEX OYKB.
[IpaBuasHEIf oTBET: OWL

[osicuenne: OWL (Web Ontology Language) — 3T0 UIMEHHO TOT CTaHIAPT
W3C, koTopsiii 03BOISET (POPMATTLHO OMMHUCHIBATH OHTOJIOTHH, BKITFOYAS
KJIACCHI, CBOMCTBA, MHAMBHUIOB M OTHOIICHUS MEX/y HUMH, JeNlast 3HAaHUS
MAallIMHOYUTACMBbIMU U MPUTOAHBIMU IJIs JIOTUYECKOT'O BBIBOJA.

3aganue 5.2

Bompoc: Kakas nomynsipHas cpena pa3paboTku ot kommanuu JetBrains,
MUMEIOIIAsl POCCHICKUE KOPHH, MTPEOCTABISET MOTHOPYHKIIMOHAIEHYIO
MOJ/ICP’KKY TaKUX SI3BIKOB, Kak Python, Java u SQL, u mupoxo ucnonszyercs
npodeccuoHanamu Ui co3aanus HHGopMauroHHbIX cucteM? OTBET COCTOUT
13 OJJHOT'O CJIOBA.

[MpaBunbHeiii oteeT: PyCharm (wmm IntelliJ IDEA)

ITosicuenne: O0a npoayKTa ABISAIOTCA KOPPEKTHBIMU oTBeTaMu. PyCharm —
cnernmanusupoBanHas IDE mns Python, koropsriit yacto ucronszyercst B ML u
Data Science. IntelliJ IDEA — IDE mis JVM-s3bikoB (Java, Kotlin), mmmpoko
UCIOJIb3yeMast B enterprise-pa3pabotke. JetBrains — komMmanusi ¢
POCCHIICKHMH OCHOBATEJISIMHU, U €€ IMIPOAYKTHI SIBJISIOTCSI OTPACIEBBIM
CTaHJapTOM.

Tema 2.3
VYmpasieHnue
MIOUCKOM U €r0
peanuzanus B
MIPOCTPAHCTBE
COCTOSTHUH

nK-7
CnocoOeH
OCYIIECTBIIST
MIPOEKTUPOBAHU
€ IPOTrPaMMHBIX
uHTepdericon

HUIIK-7.2 Ymerb: [IpuMeHATh METOABI
i cpencTBa MIPOCKTUPOBAHUS
KOMITBIOTEPHOTO MPOTrPpaMMHOTI0
o0OecrniedeHus, CTPYKTYp MAaHHBIX, 0a3
JAHHBIX, TPOTPAMMHBIX HHTEP(]EicoB

3ananue 1.1
Bomnpoc: Kakue 13 nepedncieHHbIX CTpaTeruii ynpaBiIeHUs IOUCKOM B
MPOCTPAHCTBE COCTOSIHUI SBJISIFOTCS CUCTEMAaTHUYECKUMH (TIOJIHBIMH), TO €CTh
rapaHTHPYIOT HaX0X/IEHUE PEIICHNS, €CITH OHO CYIIECTBYET?

1. Criy4aiiHBIHi TOMCK

2. Tlouck B mmpuny (BFS)

3. Tlouck c Bo3BpatoM (Backtracking)

4. Tlouck mo mepBOMy HaMITydIIEMy COOTBETCTBHIO (3KaHBIN)
IIpaBunbHBIE OTBETHIL: 2, 3
[oscHeHue:!
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[Mouck B mupuny (BFS) sBisieTcs mpaBUIbHBIM OTBETOM, TaK KaK OH
CHUCTEMAaTHYECKU UCCIIELYET BCE Y37Ibl YPOBHSI 32 YPOBHEM,
rapaHTHPYsl HAXOXAEHUE Ty TH.

[Mouck ¢ BozBparom (Backtracking) siBisieTcst mpaBHIBHBIM OTBETOM,
TaK KaK 3TO METOJ ITOJTHOT'O TIepedopa, KOTOPHIH MMOCIIe0BATEIFHO
MPOBEPSIET BCE BOBMOYKHBIC BAPHAHTHI, BO3BPALIAsCh NPH TYITHUKaX.

CryyaliHbIi IOUCK SIBJISI€TCS HENPAaBUIBLHBIM OTBETOM, TaK Kak OH HE
CHCTEMAaTHYCH U MOKET OECKOHEUHO OJIy>KIaTh B IPOCTPAHCTBE
COCTOSIHMI, HE HAXO/s PEILEHUE.

ITouck no nepBoMy HauTy4IIeMy COOTBETCTBHUIO (3KaHbIN) SABIAETCS
HEIPaBUIbHBIM OTBETOM, TaK KaK OH PyKOBOACTBYETCS JTOKAIbHO
ONTUMAJILHBIM BEIOOPOM U MOKET 3alIMKIMTHCS WM TIONAcTh B
JIOKaJIbHBIM ONITUMYM, HE TAPAHTUPYS HAXOKICHUE PEIIECHUSI.

3aganme 1.2

Bormpoc: Kakue 13 nepedrcieHHbIX TEXHOJIOTHH U SI36IKOB
nporpaMMupoBanus 3Q(HEKTUBHO MOAXOIST ISl pealii3airi CUCTEM,
OCYHIECTBIISIONINX TIOUCK B OOJBIINX MPOCTPAHCTBAX COCTOSIHUN (Hampumep,
JUTSE 3a]1a9 TJIAHUPOBAHUS WK aHanu3a rpagos)?

1.

2.

3.
4.

S3b1k Prolog ¢ ero BCTpoeHHBIM MEXaHU3MOM YHU(DUKAIMN U TOUCKA
C BO3BpaTaMH.

S3b1k Python ¢ Gubnmorexkamu st paboThI ¢ Tpadamu (Hampumep,
Networkx) u CTpyKTypamu JIaHHBIX.

A3b1k pazmetku HTML.

Cuctemsl ynpasneHus 6a3aMu 1aHHbIX (Hanpumep, PostgreSQL) ¢
nonnepxkoi pexypcuBHbIX 3anpocoB (WITH RECURSIVE).

[IpaBunbHBIC OTBETHL: 1, 2, 4
[Tosicaenue:

PI'OlOg SABJIACTCA IIPABUJIBHBIM OTBETOM, TAK KaK €0 BBIYUCINUTCIIbHAs
MOACJIb NU3HAYAJIbHO NPEAHa3sHa4YCHa JJId JIOTMYCCKOI'0O BBIBOId U
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MOKCKa C BO3BpPAaTaMU B IIPOCTPAHCTBE, ONPEICISIEMOM (paKkTaMH U
MpaBHUIIaMH.

Python siBnsieTcs MpaBUIBHBIM OTBETOM, TaK KaK OH ITO3BOJIICT THOKO
PCAJIM30BLIBATH PA3JIMYHBIC AJITOPUTMBI ITOUCKAa U UMCECT 60FaTI;II>i
Habop OMOIMOTEK I PabOTHI ¢ TpadaMH U JaHHBIMH.

Cucrembl yripaBieHus 0a3aMu JaHHBIX SBISTFOTCS MIPABHIBHBIM
OTBETOM, TaK KaK OHH MO3BOJISIIOT XPaHUTh OTPOMHBIE Tpadbl
COCTOSTHUI Ha IHUCKE U 3(PPEKTUBHO OOXOAUTH UX C TIOMOIIHIO
PEKYPCHUBHBIX 3aIIPOCOB.

HTML sBnsiercss HenpaBUIBHBIM OTBETOM, TaK KAK 3TO SA3bIK Pa3METKHU
BEO-CTpaHMLL ¥ OH He IIpeJHa3HAYCH AJIsl IPOrPaMMUPOBAHHUS JIOTUKU
MIOMCKA.

3ananmue 2.1
Bompoc: YcranoBute npaBUIIbHYIO MOCIEA0BATENIEHOCTD ATANOB B
0000IIIEHHOM aNrOpUTME TIOMCKA B IPOCTPAHCTBE COCTOSHHM.

1.

2.

5.

[TpoBepka nenu: [IpoBepuTh, ABISAETCS U TEKYLIEE COCTOSIHUE
LIEJIEBBIM.

Br16op cocrosiHus: BRIOpaTh ciieyrolee COCTOSHUE [Tl aHAIHM3a U3
MHO>€ECTBA IIOrPAHUYHBIX.

WNuunnmanuzanus: OnpenenuTs HagyallbHOE COCTOSTHUE U T00aBUTh €ro
B MHOXECTBO MOI'PAaHUYHBIX.

Pacuupenue: IlpuMeHUTh Bce BOBMOXKHBIE ONIEPATOPHI K TEKYLIEMY
COCTOSIHUIO, YTOOBI ITOTYYUTh HOBBIE COCTOSIHHS, ¥ IOOABHUTH HX B
MHOKECTBO [IOTPAaHUYHBIX.

[IpoBepka Ha Heynauy: Eciu MHOKECTBO MOrpaHUYHBIX ITYCTO,
3aBEPIINTH C HEYy1ayeil.

[IpaBunbHEIL OpsiAoK: 3,2, 1,4, 5

[TosicHenue: AnropuT™ HauMHAETCs ¢ MHULManu3anuu (3). 3aTeM B LIUKJIIE
BBIOHpAeTCa COCTOSIHHE M3 TIOTPAHUYHBIX (2) M MPOBEPSETCSI HA COOTBETCTBHE
rienu (1). Ecim nens He mocturHyTa, coctosinue pacmmupsiercs (4). Hukn
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MPOJIOJDKACTCS, ITOKa HEe OYJIeT HalJICHO PEICHUE WX He OyIeT HCUSPIIaHO
MIPOCTPAHCTBO Toncka (5).

3aganue 2.2
Bompoc: Pacrionoxure B IOTHYECKOM MOPSIIKE STAMbl HACTPOHKH CepBEPHOI
cpelpl UIsl pa3BePTHIBAHUS BBICOKOIPOU3BOAUTEIIEHON CUCTEMBI ITOHCKA,
UCTIOJIB3YIOIIEH PEeNIMOHHYI0 0a3y JaHHBIX.
1. VYcranoska u Hactpoiika CYBJl (Harpumep, HACTPOIKa UHIICKCOB AJIs
YCKOpEHUS 3aIIPOCOB).
2. PazpaboTka u pa3MenieHne Ko/ia IPUIoKEeHHS, PeaTn3yOIero
ANTOPHUTM TTOHMCKA.
3. BBIOOp 1 yCTaHOBKA ONEPAalMOHHON CHCTEMBI HA CepBEpeE.
4. HanomHeHne 0a3bl JAHHBIX TECTOBBIMH JaHHBIMHE (TpadoM
COCTOSTHHH).
5. Co3ganue cxeMbl 0a3bl JaHHBIX (TaOJIMIIBI IS Y3JI0B U pedep).
[IpaBunbHbIM opsiaok: 3, 1, 5, 4, 2
[Tosicnenne: CHauana pa3BepThIBaeTCs 6a30BO€ NPOrpaMMHOE 00ecieueHHE —
OC (3). 3atem ycranaBnuBaetcs u 6a3oBo HactpauBaercs CYBJI (1). [Toce
ATOTO CO3/1aeTCs CTPYKTYpa IJIsl XpaHEHUs JaHHBIX (5), KOTopas 3aTeM
HanonHseTcs nHpopmarueit (4). DuHANBHBIN Mar — pa3MelnieHue
MIPUKJIATHOTO KO/1a, KOTOPBI OyIeT MCII0JIb30BaTh 3Ty 0azy (2)
3aganue 3.1
YcTaHOBHTE COOTBETCTBUE MEXy CTpaTerueil MoucKa u KIIloYeBoi
CTPYKTYpPOH JaHHBIX, KOTOpAsl I HEe UCIIOJIb3YeTCsl.

Crucox A (CtpaTerus moucka):

1. Ilouck B mupuny (BFS)

2. ITouck B rmyouny (DFS)

3. ITouck ¢ Bo3BpatoM (Backtracking)
4. ITouck mo A*

Crucok b (CTpykTypa JaHHBIX):
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A. Crek (Stack)

B. Ouepens (Queue)

C. MHoxecTBO (Set) A7 OTCIICKUBAHHS TIOCEIIICHHBIX COCTOSHMI
D. [Ipuoputernas ouepens (Priority Queue)

Otsert: 1B, 2A, 3A, 4D

[Mosicuenne: BFS o6pabaTbiBaeT COCTOSHUS B IOPSIIKE MTOCTYILICHHS
(ouepens). DFS u Backtracking unyT "Brioy0s", oOpabaTsiBast mocienHee
JI00aBICHHOE COCTOSIHUE (CTEK). A* M3BJIEKACT COCTOSIHUE C HAMBBICIIIUM
npuoputeToM (mpuoputetHas ouepesb). Ctpykrypa C (MHOXKECTBO) SBISIETCS
BCIIOMOT'aTEJIbHOM 111 MHOTUX CTPATErvii, HO HE OCHOBHOM YIPABIISIFOIIEH

CTPYKTYPOH.

3aganmue 3.2
YcTaHOBUTE COOTBETCTBUE MEXKAY 3aJa4eil yIIPABICHHSI IIOUCKOM U
TEXHOJIOTHUECKHUM PEIICHUEM JIJISl €€ peaTn3alliu.

Crmcok A (3amayva):

1. Xpanenue odeHb 00JBIIOTO Tpada COCTOSHHMN, HE TIOMEIIAIOIIEr0cs B
OIICPATUBHYIO IMAMATH

2. BrICTpOe MPOTOTUIMPOBAHKE ¥ BU3yAIN3allMsl aJrOPUTMA TIOMCKa Ha rpade
3. Obecnieyenre MaKCUMaJIbHON CKOPOCTH BBIYMCIICHUH IS CIIO’KHOTO MOUCKA
4. Co3anue 0TKa30yCTOWYMBOIO CEPBEpPa ISl CUCTEMbI IIOMCKA B TOCCEKTOPE

Crucok b (TexHonOrnueckoe pemeHue):

A. Peanmuzanms anroputma Ha C++

B. Ucnons3oBaane CYB/] (namp., PostgreSQL)

C. S3bik Python ¢ 6ubmmorekamu (NumPy, NetworkX)
D. PazseprtriBanue Ha orteuectBeHHOU OC (Astra Linux)

Otser: 1B, 2C, 3A, 4D
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[osicuenne: Jlns OonbIINX JaHHBIX, HE ToMenaromuxcs B RAM, ucmonp3yror
CYB/. Python uneanen amns 6picTporo co3ganus mpoToTUNoB. C++
o0ecrieyrBaeT BHICOKYIO TPOM3BOAUTENBHOCTE. Astra Linux siBisieTcs
CTaHJAPTOM JAJIS 3alLUIICHHBIX CEPBEPOB B roccekTope PO
3aganue 4.1
Bomnpoc: Kakas cTpaTterus novcka xapakTepusyeTcsl TeM, YTO BCernaa
BBIOUpAET JJIsl pACIIUPEHHsI CaMbli TTyOOKHI y3€l B TEKyIIeM HallpaBJICHUH,
HCIIONb3Ysl CTPYKTYPY NaHHBIX "cTeK"?

1. Tlouck B mupuny (Breadth-First Search)

2. Tlowuck B ryouny (Depth-First Search)

3. llouck mo A*

4. JIsynampaBneHHbIH nionck (Bidirectional Search)
IIpaBunpHBINA OTBET: 2
[osicuenue:

o [louck B rmyouny (Depth-First Search) siBisieTcs npaBmIbHBIM
OTBETOM, TaK KaK €ro CTparerus — uaru "Briryosb" rpada, moka 3to
BO3MOJKHO, a TIPY JIOCTIDKEHUH TymHKa Bo3Bpararkes (backtrack), uto
peanu3yeTcs ¢ IOMOIIBIO CTEKA.

e [louck B mmpuny (Breadth-First Search) siBnsieTcst HelpaBHILHBIM
OTBETOM, TaK KaK OH HCIIOJIb3YET O4epe/ib U uccieayet rpad "cioii 3a
cioem".

e [lonck mo A* sBisieTcst HEMPaBUIILHBIM OTBETOM, TaK KaK OH
WCTIOJIb3YET NPUOPUTETHYIO OYepEb H IBPUCTUIECKYIO (PYHKIIHIO AJIS
BBIOOpa HANPaBJICHUSL.

e JIBynanpasiiennbli nouck (Bidirectional Search) siisiercst
HETpaBUIBHBIM OTBETOM, TaK KaK 3TO O0IIas CTpaTerusi, KoTopas
MOKeT ucnonb3oBath 60 BFS, 1160 DFS BayTpH cebs.

3aganue 4.2
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Bompoc: Kakast u3 nepe4ynciaeHHbIX POCCUICKIX CUCTEM YITpaBIICHUs 0a3aMu
JTAHHBIX, OCHOBAaHHAs Ha OTKPHITOM Koje PostgreSQL, siBnsercs
MIPEATIOYTUTEIIEHBIM BEIOOPOM TSI XpaHESHHsI B 00paOOTKH TaHHBIX B
rOCyJIapCTBEHHBIX HH(POPMAIIMOHHBIX CUCTEMAaX, TPEOYIOIINX BBICOKOM
HAJEKHOCTH U TIPOU3BOTUTEIFHOCTH?

1. MySQL

2. SQLite

3. Postgres Pro

4. Oracle Database
[IpaBunpHBIN OTBET: 3
[Toscuenue:

e Postgres Pro siBisieTcst npaBUIbHBIM OTBETOM, TaK KaK 3TO pOCCUICKas
kommepueckas CYB/I, coznannas na ocaoBe PostgreSQL,
obafaromas yIy4dieHHOH MPOU3BOIUTEIHLHOCTBIO U BXOISINAS B
peectp oredectBeHHOrO I10.

e MySQL sBnseTcst HeIpaBWIBHBIM OTBETOM, TaK Kak 310 CYB/I,
npUHaIeKalas amepukanckoii komnanuu Oracle Corporation.

e SQLite siBnsieTcst HENMPAaBUIBHBIM OTBETOM, TaK KaK 3TO BCTpauBaeMasi
nerkoBecHas b/l, He npenHa3HaueHHas 1)1 BBICOKOHArPYKEHHBIX
CePBEPHBIX CHCTEM.

e Oracle Database siBisieTcsi HepaBUIIBHBIM OTBETOM, TaK Kak 3TO
nponpuerapras CYB]] amepukanckoii kopnopanuu Oracle.

3aganue 5.1
Bomnpoc: Kak Ha3piBaeTcsl cTpaTerus HOUCKa, IpU KOTOPOIl 1Ba apajleNnbHbIX
MTOMCKOBBIX MPOIECCA 3aAITyCKAKOTCS OJHOBPEMEHHO: OIMH OT HA4aJIbHOT'O
COCTOSTHHUSI, a IPYTOX OT IEJIEBOTO, C IENbI0 OOHAPYKHUTH COBMA/IEHUE HA UX
rpanunax? OTBET COCTOUT U3 BYX CIIOB.
IIpaBunbHBIN 0TBET: JIByHaNpaBIeHHBIN OUCK
[Nosicuenue: JIByHanpasieHnblit mouck (Bidirectional Search) — aro
CTpaTerus, mpeJHa3HaYeHHas 7151 YMEHBIIEHHUS CII0KHOCTH IO BPEMEHH U
namsaTH. BMecTo nccneioBaHus BCEro NpoCTpaHCTBa OT Hadasla 10 KOHIA, OHa




Tema Kon u NHaMKaTOPBI J0CTHKEHUS TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI
¢opmympoBk KOMIIeTEeHIIUH
a
KOMIIeTeHINH

BEJIET /IBa IIOMCKA HABCTpPEUy JAPYT JIPYTyY, UTO MOKET 3HAUUTEIHHO COKPATUTh
o011ee KOJIMYECTBO PACCMOTPEHHBIX COCTOSHHM.
3aganue 5.2
Bompoc: Kakast cTpykTypa AaHHBIX, paboTaromias o NpUHIUIY "MepBbIM
npumien — nepBbM yiren" (FIFO), sBisercs dyHmameHTanbHON AIs
peanmzanuu anropurMa novcka B mupuny (BFS)? OtBer cocronut u3 oiHOTO
CJIOBA.
[IpaBuibHbIl 0TBET: OUepenn
[Nosicuenne: Ouepens (Queue) — 3T0 aOCTPaKTHBINA THIT JAHHBIX, KOTOPBIi
crporo cneayet aucturuinae FIFO. 3To cBOMCTBO KpUTHYECKH BaXKHO IS
BFS, xoropslii nomkeH 00pabaThIBaTh COCTOSIHUS B TOM TOPSIKE, B KOTOPOM
OHH ObLTH 0OHApY’KEHBI, YTO U 00ECIICUNBACT HAXOXKACHUE KpaTyallero myTH
B HEHArpy»XeHHOM rpade

Tema 3.1 IIK-7 HUIIK-7.2 Ymerb: [Ipumenars Meroas! | 3aaanue 1.1

Cranpaptuzanus | CrnocoOen " cpencTsa npoekTHpoBanus | Bompoc: Kakue u3 nepedrcieHHbIX CTaHIapTOB U CIICHUpUKALHii HMCIOT

B o0JylacTH OCYILECTBIISTD KOMITBIOTEPHOTO POrpaMMHOro | HENOCPE/ICTBEHHOE OTHONIEHHE K MPOLECCY HHTEIIIEKTYaNIbHOTO aHaIH3a

MHTCJUICKTYaIbH | NIPOCKTUPOBAHH | (Gecreyenus, CTPYKTYp JAHHBIX, 0a3 JIaHHBIX (?ata Mining) 1 opraHu3aiuy 3TOro Mporecca B paMKax KpyIHbIX

Oro aHajiunsa € [IporpaMMHBIX 9] IIPOCKTOB!

JTAHHBIX anepquﬁcos AIGHHBIX, IPOTPAMMHELIX HHTEpeiicos ’ 1. Crneundukanus CRISP-DM (Cross-Industry Standard Process for Data

Mining)

2. Cranpgapt ISO/IEC 25012 (kxa4ecTBO 1aHHBIX)
3. Cranmaprt IEEE 802.11 (Wi-Fi)
4. SI3wik pazmetkn HTMLS

[IpaBunbHBIE OTBETHL: 1, 2

ITosicHeHue:

e CRISP-DM sBnsiercst mpaBUIbHBIM OTBETOM, TaK Kak 3TO Hanboee
pacmpocTpaHeHHas U MPU3HAHHAS B OTPACIHA METOAO0JOTHS (1e-(hakTo
CTaH/IapT), OMMCHIBAOIIAS )KU3HEHHBIH 1TUKI MpoekTa Data Mining.

e ISO/IEC 25012 sBnsiercst npaBUIBHBIM OTBETOM, TaK KaK 3TOT
MEXXIyHAPOIHBINA CTaHJIAPT ONPEAETSET MOIETh KaueCcTBa TaHHBIX.
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TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

KauecTtBO JAaHHBIX — KPUTHYCCKU Ba)KHBIN aCIICKT JJI ycneurHoro
HMHTCJUJICKTYaJIbHOI'O aHaJIM3a.

IEEE 802.11 sBnsieTcst HENIpaBUILHBIM OTBETOM, TaK KaK 3TO CTaHAapT
JUTsE OECIPOBOHBIX JIOKaNbHBIX ceTelt (Wi-Fi), He nmerommii
OTHOIIICHHUS K TPOIIECCaM aHAIN3a JTaHHbIX.

HTMLS sBnsieTcst HenmpaBUIILHBIM OTBETOM, TaK KaK 3TO SI3bIK
pasMeTKH AJs BeO-CTpaHMUIL, a He CTaHIapT IS OpraHU3aluu
MIPOLIECCOB aHAJIM3a JaHHBIX.

3aganme 1.2

Bomnpoc: [list peannzanyy npoOMBIILICHHOTO TPOEKTA [0 HHTEILICKTYaIbHOMY
aHaIM3y JaHHBIX B COOTBETCTBHU C COBPEMECHHBIMU CTaHIAPTaAMH U
UCTOJIb30BaHHEM oTeuecTBeHHOTO [10 MOryT moTpedoBaThes CICAYIOIINE

KOMITOHEHTEI:
1. S3pik Python ¢ 6ubmuorekamu (Pandas, Scikit-learn) s peanuzaumn
stanoB ETL u nocrpoenus moaenei.
2. Poccuiickas CYB]] (nanpumep, Postgres Pro) mist xpaneHus u
MEPBUYHOM 00PaOOTKY JTaHHBIX.
3. T'padumyeckuii penaktop st BU3yaTU3aIl[ii HTOTOBBIX OTYETOB.
4. Tlnardopma ynpasieHus: KoHTeliHepamu (Haripumep, Docker) st

CTaHJapTHU3alluu OKPYIKCHHA U BOCIIPOU3BOANMOCTHU SKCIICPUMCHTOB.

[IpaBunbHbIC OTBETHI: 1, 2, 4
[losicuenue:

Python ¢ 6ubmmuoTexamu sBJISIETCS MPABUIIBHBIM OTBETOM, TaK KaK 3TO
COBPEMEHHBIN CTAaHJAPT AJIsl IPOTOTUIIMPOBAHNUS U peasIn3alun
AITOPUTMOB MAILIMHHOTO O0YYEHHUS M aHATIU3a JaHHbIX.

Poccutickast CYB/] Postgres Pro siBisieTcst mpaBUIBHBIM OTBETOM, TaK
KaK OHa COOTBETCTBYET TPEOOBaHUSIM UMIIOPTO3aMEIICHUS U 00JIaaeT
BCEMHU HEOOXOAUMBIMH (DYHKITUSAMHU ISl paOOTHI C TAHHBIMU, BKJTFOYAs
pacIIUpeHUs ISl MAIIMHHOTO OOYYCHHUS.




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH

HNHankaToOphbl 10CTHKEHUSI
KOMIIETEHI[UH

TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

e [Inardopma ynpaBneHus KOHTEHHEpaMU SIBIISICTCS MPABUIBHBIM
OTBETOM, TAaK KaK OHA 00ecreuynuBaeT BOCIIPOM3BOJUMOCTh
Pe3yIbTATOB M CTAaHJIAPTU3ALMIO PA00YEro OKPYKEHHS, UTO SIBISICTCS
BaYKHBIM aCIIEKTOM IPOMBIIIJIEHHOTO BHEAPEHUS MOIETeH.

o ['paduueckuii pegakToOp SBISETCS HETIPABHIBHBIM OTBETOM, TaK KaK
3TO pYyYHON MHCTPYMEHT JJIsl AU3aliHa, a HE YacTb
CTaHJApTU3UPOBAHHOTO TEXHOJIOTHUECKOTO CTEKa JUISI
aBTOMATH3MPOBAHHOTO aHAJIH3a JIAHHBIX.

3aganue 2.1
Bompoc: YcranoBute npaBuiibHYIO OCIEI0BATEIBLHOCTD (ha3 COracHo
metozposiorunt CRISP-DM.

1. MogenupoBanue (Modeling): Beibop u mpuMeHeHNe pa3muIHbIX
ANTOPUTMOB MOJICITUPOBAHUS M KaJTHOPOBKA HX MapaMETPOB.

2. Tlonmmanwue nanubix (Data Understanding): COop nmepBHYHBIX JaHHBIX
Y MX TIEpBOHAYAIHLHOE HCCIIeI0BaHHE.

3. Tloaroroska nanneix (Data Preparation): ®opMupoBaHre KOHEYHOTO
Habopa JIaHHBIX JIJIsl MOJICIIMPOBAHNS (OUMCTKA, IPeoOpa3oBaHue,
arperanus).

4. TlocranoBka 6uzHec-3amaun (Business Understanding): Onpenenenue
neselt u TpeOoBaHNH MPOEKTa ¢ TOUKH 3peHus Onu3Heca.

5. Bmueapenue (Deployment): PazBepTriBaHue MOJIeNH B
MIPOM3BOCTBEHHOM cperie.

6. Ouenka (Evaluation): [IpoBepka Toro, 4To MoJieNb OCTHUIIIA TIeIEH
MPOEKTA, U YTBEPKICHUE CIEYIONINX [IaroB.

[IpaBumnbHbIM nopsiaok: 4, 2,3, 1,6, 5

[Mosicaenne: CRISP-DM HaunHaeTcs ¢ moHUMaHus Ou3Hec-mienel (4). 3ateM
ciemyeT coop u m3yueHue AanubixX (2). [lociie 3Toro nanHele TIATEITHHO
noarorasiusatorcs (3). Tonbko Ha cIeqyIoLIeM dTane BEIOUparoTes 1
HactpauBatotcst Mozenu (1). I[loctpoeHHble MOJIENIN BCECTOPOHHE
oreHUBAIOTC (6), ¥ €CIIM OHU YCITCIITHBI, BHEJIPSIOTCS B DKCILTyaTanuio (5).

3aganmne 2.2




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH

HNHankaToOphbl 10CTHKEHUSI
KOMIIETEHI[UH

TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

Bomnpoc: Pacnionoxure B 1ornyeckoM MOpsAKe 3TAIbl Pa3BEePThIBAHMS
OTEUYECTBCHHOM IUIaTQOPMBI [UIs aHAIU3a JAHHBIX B 3AIIUIIEHHOM KOHTYpE.

1. Pazpabotka ETL-mponienyp u ckpunrtoB ananm3a Ha Python.

2. YcraHoBKa 1 HacTpoiika poccuiickoit OC (Hanpumep, Astra Linux) Ha

cepsepe.

3. HamomHenwe 0a3bl TECTOBHIMU JAHHBIME U IPOBEICHUE TIPUEMOYHBIX
HUCTIBITAHU.

4. YcraHoBka u HacTpoiika poccuiickoit CYB]] (Hampumep, Postgres
Pro).

5. TlpoekTupoBaHHE apXUTEKTYphI PELICHUS M CXEMBbI 0a3bl JaHHBIX.
[IpaBunbHBI OpsiOK: 5, 2,4, 1,3
[Nosicuenne: CHavana nmpoekTupyeTcs apxurekrypa (5). 3arem
MOATOTaBINBaeTCs HHPpacTpykTypa — ycrananuBaercs OC (2). [Tocme
3TOTO pa3BepPTHIBACTCS CHCTEMa XpaHeHus 1 00paboTku JanHeix — CYB/I (4).
Hanee peanmusyercst OuzHec-nornka aHanmza (1). uHaNBHBIN dTam —
TECTHPOBaHME BCero KoMIuiekca (3).

3aganme 3.1
YcraHoBuTe coOoTBETCTBUE MeX Ay 3TanioM merogoioruu CRISP-DM u ero
OCHOBHOM 3a7a4ei.

Crrcok A (Ortanm CRISP-DM):
1. Business Understanding

2. Data Preparation

3. Modeling

4. Evaluation

Crncok b (OcHoBHas 3a1a4a):

A. IIpeoOpa3oBaHue CHIPBIX JAHHBIX B IPUTOAHBIN JJIsI MOJICIIMPOBAHHUS
¢dopmar (ouucTka, odoramieHue).

B. NaTepnperarus pe3ynbTaTOB MOAETUPOBAHIS C TOUKH 3peHHUS OM3HEC-
1eJiel, yTBEepKACHHUE Mepexo/ia K BHEAPEHHIO.




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH

I/IH}]I/IKaTopr JAOCTHKCHHUA
KOMIICTCHII MU

TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

C. BrIsBIICHUE B IaHHBIX COACPKATEIHHBIX 3aKOHOMEPHOCTEH C IIOMOIIBIO
ANTOPUTMOB MAITUHHOTO 00YYCHUSI.

D. Onpenenenne Toro, kKakue OM3HEC-TIPOOIEMBI TOJDKHEI OBITH PEIIEHBI C
MTOMOIIIBIO aHAJIN3a TAHHBIX.

Otsert: 1D, 2A, 3C, 4B

[Nosicuenue: I1epBhIit 3Tanm — 3TO NIepeBO OM3HEC-3a/1a4M HA A3bIK JaHHBIX (1-
D). Camprit Tpy10€MKHiA 3Talm — MOJATOTOBKA TAHHBIX (2-A). MonenupoBanme
— 9710 siapo ananm3a (3-C). OueHka mpoBepsieT, pelieHa I UCXoaHas Ou3Hec-
3agaya (4-B).

3aganmue 3.2
YcTaHoBUTE COOTBETCTBUE MEXKIY KOMIIOHEHTOM TEXHOJIOTHMYECKOTO CTEKa
JUTSL aHAJIM3a JJAHHBIX U €T0 POCCUHCKOM albTepHATHBOM.

Crucoxk A (KommnoHeHT cTeka):

1. OneparmonHas cucrema

2. Cucrema ympaBieHUs 0a3aMy JTaHHBIX

3. SI3bIK IpOrpaMMUPOBaHHMS JIJIsl aHAITN3a

4. TInatdopma i yrnpaBieHUs KOHTCHHEpaMH

Crucok b (Poccuiickas ansTepHaTHBA):

A. Postgres Pro

B. Astra Linux

C. Python (kax MUpOBOIi CTaHAAPT, aKTUBHO UCTONB3yeMblil B PD)
D. Russian Docker Registry / Tarantool Kubernetes

Otser: 1B, 2A, 3C, 4D

[Mosicuenue: Astra Linux — Beaymias oreuectBenHas cepsepras OC (1-B).
Postgres Pro — poccuiickas CYB]] st xpanenus nansbix (2-A). Python




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH

HNHankaToOphbl 10CTHKEHUSI
KOMIIETEHI[UH

TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

aBisietcs ae-paxro cranmaptoM B Data Science u IIMpOKO HCMONB3YETCS B
Poccun (3-C). B Poccun pa3BuBaroTCs COOCTBEHHBIE SKOCHCTEMEI Ha 0aze
Kubernetes ast ynpasienus konteiinepamu (4-D).3ananue 4.1
Bomnpoc: Kakas U3 nepedncieHHbBIX METOIOJIOT A SIBIIsETCs Hanbomee
pacmpocTpaHeHHBIM OTpacieBbM cranmgapToM (de facto standard),
OTIMCHIBAIOIINM XU3HEHHBIN UKIT TIPOEKTA 110 HHTEIUIEKTYyaIhbHOMY aHAIH3Y
JIAHHBIX M COCTOSIINM U3 IIECTH OCHOBHBIX (ha3?

5. Agile SCRUM

6. CRISP-DM (Cross-Industry Standard Process for Data Mining)

7. ITIL (Information Technology Infrastructure Library)

8. Waterfall (Kackannas Mmosens)
[IpaBuibHBIN OTBET: 2
[TosicHeHue:

e CRISP-DM sBnsiercst mpaBUIBHBIM OTBETOM, TaK KaK 3TO HMEHHO Ta
METO0JIOT s, KOTOopas Oblia pa3paboTaHa KOHCOPLUYMOM KOMITaHUH
crenyanbHo A npoektoB Data Mining v crana oTpacieBbIM
CTaH/apTOM OJ1arojapsi CBoeil yHUBEpCaIbHOCTH U MOJHOTE.

e Agile SCRUM sBnsiercs: HENpaBUIbHBIM OTBETOM, TaK KaK 3TO TMOKast
METOO0JIOTHS] YIIPaBJICHUs IPOSKTaM1 OOILETr0 Ha3HAUCHMS, a HE
CHEIUATM3MPOBAHHBIN CTAaHIAPT I aHAJIN3a JaHHBIX.

o ITIL sBnsieTcst HEMPaBUIBLHBIM OTBETOM, TaK KakK 3TO OMOIHOTEKa
JMYYIIAX MPAKTUK Aiis yrpasienus UT-ycmyramu, a He s
peann3anyy MPOeKTOB M0 aHAIN3Y JaHHBIX.

o Waterfall sBnsieTcst HEpaBUIBLHBIM OTBETOM, TaK KakK 3TO O0IIast
Mojielh J)ku3HeHHoro rukia [10, He aganTupoBaHHas 0]
crielu(pUIecKre UTePaTUBHBIC MPOILIECChHI aHAJIN3A JaHHBIX.

3aganue 4.2

Bomnpoc: Kakas 13 nepeuncieHHbIX POCCUHCKUX ONEPAIIMOHHBIX CHCTEM,
COOTBETCTBYIOIIas TPEOOBAHUSIM O€30TTACHOCTH 1 BXOSIIAS B PEECTP
MuHLMGPBI, IPEANOYTHTENIbHA [Tl Pa3BEPThIBAHMS CEPBEPHON YacTH




Tema

Koa n
¢opmympoBk
a
KOMIIeTEHIINH

HNHankaToOphbl 10CTHKEHUSI
KOMIIETEHI[UH

TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI

AHAJIUTHYECKON HJ'IaT(i)OpMI)I, pa6OTaIOHICI>'I C JaHHBIMHU OI'PaHUYCHHOTO
nmocrtyma?
1. Windows Server 2022
2. Ubuntu Server 22.04 LTS
3. Astra Linux
4. Red Hat Enterprise Linux
[IpaBunpHBIN OTBET: 3
[Tosicuenwue:

e Astra Linux sBiseTcs NpaBIIbHBIM OTBETOM, TaK KaK 3TO
oreuectBerHas OC, criennansHO pa3padoTaHHas TSl CO3IaHMs
3alUIICHHBIX HH()OPMAIIMOHHBIX CUCTEM, Pa0OTAIOIINX C
KoH(UACHIIMANhHON HH(OopMarueil u roctaitHoi. OHa MMeeT Bce
HeoOxonumele ceprudukarst @CTOK Poccun.

e Windows Server 2022 siBiisieTcsi HeIPaBUIbHBIM OTBETOM, TaK KaK 3TO
NPOIYKT aMepUKaHCKON Komranuu Microsoft.

e Ubuntu Server u Red Hat Enterprise Linux siBIsitOTCSI HepaBHIIbHBIMH
OTBETaMH, TaK KaK 3TO MPOAYKTHl MEKITYHAPOAHBIX ((pakTHaecKu
amepukaHckux) kommanuii Canonical u Red Hat (IBM)
COOTBETCTBEHHO.

3aganme 5.1
Bompoc: Kak Ha3bIBaeTcst Hanboliee U3BecTHas uepapxudeckas MoJeIb
CTaH/apTOB, CBSI3aHHBIX C KAYECTBOM JAHHBIX, KOTOpPask BKIIOYAET TaKUE
XapaKTEPUCTUKH, KAK TOUHOCTB, ITOJIHOTA, aKTyaJIbHOCTh M COTJIACOBAHHOCTH?
OTBeT IOJKEH COCTOAThH M3 a00peBraTypsl M1 HOMEpa CTaHaapTa (Harpumep,
ISO XXXX).
IIpaBuneHeli oret: ISO 25012

Moscuenne: ISO/IEC 25012 — 310 MEXKTyHAPOIHBIN CTAHIAPT, KOTOPBIN
ompeJieNIIeT MOJIeNb KauecTBa JaHHBIX. OH ONMCHIBAET XapaKTEPUCTUKU




Tema Kon u NHaMKaTOPBI J0CTHKEHUS TumnoBoii BApHAHT KOHTPOJILHOH PaGoThI
¢opmympoBk KOMIIeTEeHIIUH
a
KOMIIeTeHINH

KaueCTBa JaHHBIX, KOTOPLIC MOTYT OBITh UCIIOIb30BAHEI JJIs1 OICHKH
IIPUTOAHOCTU JAHHBIX IJIA aHalIn3a, 4YTO ABJIACTCA KPUTUYCCKHU BaKHBIM
IIEPBBIM LIaromM B mo0oM IMPOCEKTEC MHTCIUICKTYaJIbHOT'O aHaJIn3a JaHHBIX.

3aganue 5.2

Bompoc: Kakoit OTKpBITHIH SI3BIK POTPAaMMUPOBAHUS C 0OTATON IKOCUCTEMON
oubmmorek (Takux kak Pandas, Scikit-learn, TensorFlow) siensiercst me-daxro
OTpacieBbIM CTAaHIAPTOM JUTSI PeaIn3alliy 3a/a4 HHTEJUICKTYaIbHOTO aHAIn3a
JIAHHBIX U MAIIMHHOTO 00y4eHus1? OTBET COCTOUT M3 OJTHOTO CJIOBA.
[IpaBuneHsIii oTBeT: Python

[Nosicuenue: Python siBisieTcss AOMUHUPYOIIUM S3bIKOM B 00nactu Data
Science u Machine Learning 6yarojiapsi CBoeMy MpoCcTOMY CHHTAKCHCY,
aKTHBHOMY COOOIIIECTBY M OTPOMHOMY KOJIMYECTBY CIIEIUATH3UPOBAHHBIX
OubIMoTeK A7 00paOOTKY JaHHBIX, BU3YyAIIN3alliU M IIOCTPOCHUS MOIEIEH.
Ero ucnonb3oBaHue cTajgo CTaHAAPTOM JUIsl OBICTPOIO MPOTOTUITUPOBAHUS U
MIPOMBIIIUICHHOW peaTu3aIiiil aHATHTUYECKUX PEelIeHUH

Kpumepuu oyenusanus KOHmMpoabHOU padomol:

OneHnka

Kpurtepun oueHuBanus

OTJIUYIHO

BrictaBnisiercs, eciu 00y4aronInics yMEeT YBS3bIBATh TEOPHIO C MPAKTHKOH (pemaeT 3a1a4u, GOopMyJIUpYeT BEIBObI, YMEET MOSICHUTh
MOJTy4YEeHHBIE PE3YIIBTATHI), BIIa/IeeT MOHATHIHBIM aIlliapaToM, TOJHO ¥ TITyOOKO OBJIa/Ie MaTepUaioM 110 3aJJaHHOH TeMe, 000CHOBBIBAET
CBOU CYXKJCHUSA U NAET

MIPaBUJIbHBIE OTBETHI HA BOIIPOCHI IIPENIOAABATEIIS

X0poI1o

BricTaBnsiercs, eciiv 00y4aronuiicsi yMeeT yBS3bIBaTh TEOPHIO C MPAKTHKOM (penraeT 3a1a4uu U GopMyIrpyeT BBIBOJIBL, YMEET MOSICHUTD
MOJTyYEeHHBIE PE3YJIbTaThl), BJIaACeT IOHATHIHBIM aIlllapaToM, MOJIHO U ITy0OKO OBJIaIeN MaTepHalioM 110 3aJaHHOM TeMe, HO COAepKaHe
OTBETOB MMEIOT HEKOTOPbIE HETOUHOCTH U TPEOYIOT YTOUHEHHUSI 1 KOMMEHTAPHsI CO CTOPOHBI NPENOoIaBaTeIsl.

YI0BJIETBOPUTEILHO

BI)ICTaBJU[eTCSI, €CJIn 06y11a}01u1/11710;1 3HACT U NOHUMACT MaTcpual 1o SaﬂaHHOﬁ TEME, HO HU3JIOKCHUE HCIIOJTHOC, HEITOCIICA0OBATCIBHOC,
OOIIYCKAarTCd HETOYHOCTH B OIIPCACIICHUUN HOH?ITI/Iﬁ, CTYACHT HE€ MOXET 000CHOBAaThL CBOU OTBETHI HAa YTOUYHAIOIIHNE BOIIPOCHL
npenogaBaTeiisd




HEYAOBJIETBOPUTECJIBbHO BI)ICTaBHHeTCSI, CCJIN 06yqa}om1/1171c;1 A0IyCKacT OIIIHOKHU B OIpeaACICHNN HOHHTHﬁ, HCKa)XXaromue uxX CMBICJI, 6eCHOpHIlO‘lHO 1 HCYBEPCHHO
nsjaracTt MaTcpuall. I[enaeT OIIMOKH B OTBETaX Ha YTOYHAKONIME BOMPOCHI NPETIOAaBaATEIIA

4.4. TANIOBBIE 3ATAHMSI 1)1 CAMOCTOSITEJIBHOM PABOThI

CamocTosTenpHas paboTa BKIIOYAET B ce0sl MpopabOTKy TEOPETUIECKOT0 MaTepraia, H3ydeHHe PEKOMEHIYyEeMOU JINTepaTyphl, BEIIOTHEHHE MPAKTHKO-
OpPHUEHTHPOBAHHBIX 3aJaHWi (3amoJHEeHHe TaOIHIl, MPOBEIACHNE CPABHUTEIHHOTO aHAJN3a, COCTABIEHHE CXEM W Jp.), PEIIeHHE MPAKTHYECKHX 3ajad, CO3/IaHHhe
MPe3CHTAINMI, HalMCaHUe pedepaToB, MOJOOPKAa HOPMATUBHOTO Y MHOT'O MaTepHalia U BBHITIOJHEHUE JPYTUX 3aJIaHui.

Tema Koa n HNupuxaropsbl Tunosoe 3aaHue VISl CAMOCTOATEIbHOM padoThI
¢popmynuposka AOCTHKEHUS
KOMIICTeHIIUH KOMIICTeHIIUH




11
HckyccTBeHHbIH
WHTEJIJICKT:
TIPEITOCHIIKH,
pa3BuTHE,
COBPEMEHHOE
COCTOSIHHE
pa3paboTox

IK-7 Cnocoben
OCYIIECTBIIATh
MPOEKTUPOBAHKE
MPOTPaMMHBIX
uHTEpQEICcOB

HUIIK-7.1

3HaTb METOALI U
CpencTBa
MIPOEKTHPOBAHUS
TIPOTPaMMHBIX
uHTEpdEiicoB
HUIIK-7.2

VYmern
TIPUMEHSTh
METOJIbI U
cpencTBa
MIPOCKTHPOBAHUS
KOMIIBIOTEPHOTO
MIPOrPaMMHOTO
obecrieueHus,
CTPYKTYp
JTAHHBIX, 0a3
JIAHHBIX,
TIPOTPaMMHBIX
uHTEpQEiicoB

[MoaroroseTe pedepar Ha TeMy

Bapuant 1

“3apoxkIeHNEe UCKYCCTBEHHOTO MHTEIIeKTa”

YUTO HY>KHO OTPA3UTh:

[epuox (1950-e — 1960-¢): IlosBnenne TepmuHa (JaptMmyrckas koHpepennus, 1956), padotsr Trropurra, Heroamia,
oy, Caiimona. Diidopus, Co3maHre IEPBIX MPOTPaMM UL UTP U JOKA3aTEIBCTBA TEOPEM.

Bapuanr 2

“Pa3BuTHE DKCIIEPTHBIX CUCTEM

UTo HyKHO OTPa3UTh:

Iepuon (1970-¢ — 1980-¢): CaBur oT 00IIHMX AITOPUTMOB K CHCTeMaM, OCHOBaHHBIM Ha 3HaHMsIX (MY CIN, DENDRAL).
Kommepueckuit ycnex u nocnenyrouuii cnax ("3uma MN") n3-3a 3aBBIIICHHBIX 0XKUIaHUH.

Bapuant 3

“Bo3poKIeHHEe U CTATUCTUYECKUH MOAXOI K Un”

YTO HY’KHO OTPA3UTh:

Mepuon (1990-e — 2000-¢): Lllupokoe HUCHONB30BaHUE BEPOATHOCTHBIX METOHOB, MAIIMHHOTO OOYUYEHFHsI, areHTHBIX
moxxonoB. [Tobemxa Deep Blue nan KaciapoBeiM.

Bapuanr 4

“I'my6okoe obyuenne U u Big Data”

UTo Hy)KHO OTPa3UTh:

[epuon (2010-e — mo H.B.): [IpopsIB B 001aCTAX KOMIBIOTEPHOT'O 3PEHUS, 00paOOTKH ecTecTBEHHOTO si3bika (NLP)
Onaroaapst riIy0OOKUM HEHPOHHBIM CETSIM U JOCTYITHOCTH OOJIBIINX JIaHHBIX.
Bapuanr 5

“Ob6nactu npumenerust 1N

YTO HY’KHO OTPA3UTh:

Menununa (auarHoctuka), (UHaHCHl (KPEOUTHBIH CKOPWHI, aJrOTpeiuHr),
TPaHCIIOPTHBIE CPEJCTBA, PEKOMEH/IaTeIbHbIE CUCTEMBI, KHOEPOE30MacHOCTb.

poboToTexHHnKa, OeCUIOTHBIE




Tema 1.3 IK-7 Crocoben | UIK-7.1 [MoaroroseTe pedepar Ha TeMy
MonenupoBaHu | OCYLIECTBIATH 3HaTte MeTonAbl U | Bapmant 1
€ 3HaHuil o IIPOEKTUPOBAHUE | CPEACTBA “IIpoxyKIMOHHAs MOJEINb.”
MPEIMETHBIX MPOTPaMMHBIX MPOEKTUPOBaHUS | UTO Hy)KHO OTPa3UTh:
o0JacTsx KaK uHTep(eiicoB MPOTPaMMHBIX [TpoxykuuoHHas MOJEIh — OAHA 3 HanOoJIee pacIpOCTPAHEHHBIX MOJIEIICH, B KOTOPOH 3HAHUS NTPEACTABIAIOTCS B BUIE
OCHOBa uHTEpdEiicoB Habopa TpaBwI (IPOAYKIHNIA).
UHTEJUIEKTyaIbH HIIK-7.2 Crpyxrypa npasuna: ECJIU (ycnosue, antenenent) TO (neiicTBrEe, KOHCEKBEHT).
BIX CHCTEM Ymets YcnoBue: @aKT UM COBOKYITHOCTH (DaKTOB, KOTOPBIE TOJDKHBI OBITH HCTHHHEL.
MIPUMCHSTh HetictBue: JlobaBneHne HOBOTO (pakTa, 3aIyCK MIPOLEAYPHl, H3MEHEHHE NaHHBIX.
METO/IbI u | JloctouHcTna:
CpeacTBa e  MoaynbHOCT U HAaTTIAHOCTb.
NIPOCKTUPOBAHUS e [Ipocrora moandukanuu U nononHenus b3.
KOMIIBIOTEPHOTO e EcTecTBeHHOCTH AJIS NMPECTABICHUS IBPUCTHUCCKUX 3HAHUH.
NIPOTPaMMHOTO Henocrarku:
obecrieueHus, e  Huskas 3¢)(eKTHBHOCTD P OOIBIIOM KOJMYECTBE MTPABHII.
CTPYKTYp e CnoxHOCTh aHaNMU3a 1enocTHOCTH b3 (mpoTHBOpeuns, TYMHKOBBIE CUTYalNH).
JaHHBIX, 6a3 | Iloxrorosere pedpepar Ha Temy
JQHHBIX, Bapuanr 2
MIPOrPaMMHBIX “@Dpeimbl”
uHTEpQEiicoB YUTO HY>KHO OTPa3UTh:
®OpeiiMoBas MOZETH IPEICTABIACT 3HAHUS B BUJIE HEPAPXUUECKOHN CETH CTPYKTYP JaHHBIX, HA3bIBAEMBIX (ppeiiMamu.
@peiiM — 3TO CTPYKTypa I ONMCAHUS CTEPEOTHUITHOTO 00BEKTa, CUTYalluy WU MOHATHSA. COCTOUT H3:
1. Uwms dpeiima.
2. Cnotel (aTpuOyThI), KOTOpbIC XapakTepuU3yrOT 00bekT. CIOTBI MOTYT HUMETh 3HAYCHHWS, THUIBI JTaHHBIX,
HPOLELyPbI-IEMOHBI (BBITIOJIHSIOTCS IPH OOPAILEHNH K CIIOTY) M yKa3aTelH Ha Apyrue GppeiiMsl.
IIpumep: ®@peiim "CTYAEHT" umeet cnotel: Ums, 'pynmna, Cpenuuii_Gam.
JlocTonHCTBA:
e  HarmsHOCTb M CTPYKTYPHOCTb.
®  DQdeKTUBHOCTD NMPEACTABICHNS HEPAPXUUECKUX 3HAHUH.
e  BO0O3MOXXHOCTb MCIIOJIb30BAHUS HAcIEeJOBAHMS (JOUEPHUH (peiiM HacIeqyeT CIOTh POJUTEINBCKOTO).
Tema 2.7 IIK-7 Crocoben | UIIK-7.1 [HoxroToBeTe pedepaT Ha TEMY
PaccyxneHus B | OCyIIECTBISATh 3HaTh METOMABI H
YCIIOBHAX MIPOEKTHPOBAaHUE | CPEICTBa Bapuant 1
HEOIIPENEIIEHHO | MPOrpPaMMHBIX mpoekTupoBaHus | “Jlormdeckuii METOA pacCyKACHUS
CTH uHTEpdEHCcoB MIPOTPaMMHBIX UTo 1OMHKHO OBITH OTPAXKEHO:
nHTEepdEiicoB OcHOBaH Ha TPUMEHEHHH (POPMAIBHBIX HPABWI JIOTHKH (HANpHMEp, WCYMCIEHHUS TNpennukaToB). BriBox sBisercs
HIIK-7.2 CTPOTHM, I€TEPMHUHUPOBAHHBIM U (POPMaIIbHO JJOKA3yeMbIM.

IIpumep: Modus Ponens: Ecau A — B u A UICTHUHHO, TO B MCTHUHHO.




Ymers [Mpumenenne: B cuctemax, rae TpeOyroTCsi CTpOTrHe, rapaHTHPOBAHHBIE BBHIBOJBI (MaTeMaTHYECKUE I0KA3aTelbCTBa,
MIPUMEHSTh BepuHUKaLus Mporpamm).

METOJIBI u

cpezncTBa

IIpOeKTHpoBaHus | BapuaHT 2

KOMIIBIOTEPHOTO “OBpPHCTUIECKUI METOJ] PAaCCYKICHUS

MIPOTPaMMHOTO UYro ZOIHKHO OBITH OTPAKEHO:

obecrieueHus, OcCHOBaH Ha UCTIOJIB30BAaHUHU 3BPHCTHK — IIPABAONOI00HBIX, HO HE CTPOTHX NPaBHJI, OCHOBAHHBIX HA OIBITE SKCHEPTA.
CTPYKTYP BriBox sBIIsIETCS BEPOSTHOCTHBIM U HE TApaHTHPYET a0COIIOTHOMN NMPAaBUIBHOCTH.

JTAHHBIX, 6a3 | Ilpumep: "Ecnu y marienTta BpICOKas TEMIIEpaTypa | Kalieib, To, BeposiTHo, 3to OPBU".

JaHHBIX, [Mpumenenue: B skcriepTHBIX cUCTEMax JUIsl peleHns] He)OpMaTM30BaHHBIX 33J1a4 B YCIIOBHSX HETIOJIHOM MH()OPMAaLIUH.
NIPOTPpaMMHBIX

uHrepdeiicon

Kpumepuu OUCHUBAHUA CAMOCHMOAMENbHOU paﬁombt:

OneHka Kpurepum onneHuBaHus
OTJINYHO BBICTABIISICTCS €CIM PaboTa HOCHUT HAYYHO-HUCCIICAOBATEIbCKHN XapakTep, MPOaHAIM3UPOBAH W CHENaH CPAaBHUTENBHBIN aHaln3
HECKOJIBKUX JINTEPATYPHBIX HCTOYHHUKOB, IPUBEIEHBI IPUMEPDI
X0poIIo BBICTABJISIETCS €CJIM NPOAHAIM3UPOBAH U CIEJIAH CPABHUTEIbHBIM aHAIN3 HECKOJIBKUX JIUTEPATYPHBIX UCTOUYHUKOB, IPUBEICHBI IPUMEPHI
Y/I0BJIETBOPUTEJIBHO BBICTABJISIETCS. €CJIM MPOBEICH CPABHUTEIBHBIA aHAIN3 HAYYHO-METOJUYECKON JIMTEPATYpPhl, IPUBEIECHBI IPUMEPHI

HCYAOBJICTBOPUTECJIBHO

BBICTABIISIETCSI €CJIM paboTa MpoIIuIa IPOBEPKY Ha AHTHUILIATHAT M COOTBETCTBYET TpeOOBaHUSIM 0(OPMIICHUS

4.5. UTHANBU Y AJIBHBIE 3ATAHUSA JJISA KYPCOBBIX PABOT

KypcoBblie padoThl He peycMOTPEeHbI

KprOBaSI pa60Ta IIO3BOJISICT BbISIBUTH CTCIICHDL BJIAJICHHUA 0a30BBEIMH 3HaHUAMH, YMCHUSAMU U HABBIKAMU, HGO6XOI[I/IMI>IMI/I JJIsA O6yquI/IH, " OnpeCaciInTb
YPOBECHL BJIaACHNA HOBBIM MAaTCPUATIOM.

ITpumepHbIe HHAMBUIYAIbHBIE 3a1aHUs (TEMBbI) TSl KYpCOBBIX PadoT:

Kpumepuu oyenusanusa Kypcosoii pabomoi:

OneHnka

Kpurepun onennBanns

OTJINYHO

ConepkaHrue KypcoBOW paOOTBl TIOJHOCTBIO COOTBETCTBYET 3aJIaHUIO, COJIEpXKAIIEMYyCss B METOJWYECKUX YKa3aHUsX, W IUIaHy.
[IpencraBnensl pe3ynbTaThl CTPYKTYPUPOBAHHOTO M JIOTHIESCKH IMTOCIIEI0BATEIIHFHOTO 0030pa TUTEPATYPHBIX U MHBIX NCTOYHUKOB TI0 TEME
nccnenoBanmsi. CTPyKTypa KypcoBOH paOOThI JIOTMUECKH M METOIWYECKH BEHIAEpKaHA. BepHO ompemeneHbl MCXOMHBIC TaHHBIC IS
pacueroB. Bece aHanuTuueckue pacyeThbl BBINOJHEHbI BEPHO, KOPPEKTHO IPUMEHEHBI METObl dKOHOMUYECKOTO aHallM3a, HE HapylLIeHa
METOJIMKA aHaIM3a MpeAMeTa UccieoBanns. Bce BBIBOJIBI U MPEUIOKEHUs YOS IUTEIILHO apryMeHTHpoBaHbl. llpu 3ammuTe KypcoBoi




PpaboThI 00YYAOIIUICS IPABUIBHO U YBEPEHHO OTBEYAET HA BOIIPOCHI ITPEIIOAaBaTeIs, IEMOHCTPUPYET NIyOOKOE 3HAHUE TEOPETUICCKOTO
MaTepuaia, Coco0eH apryMeHTHPOBATh COOCTBEHHBIE YTBEPKICHHS U BBIBOJIBI

XOpo1Io

Conepxanrue KypcoBOW pa0OThl TIOJIHOCTBIO COOTBETCTBYET 3a/IaHUIO, COJIEPXAMIEMYCsl B METOJAMYCCKUX YKa3aHWAX, U TUIAHY.
[IpencraBieHsl pe3yabTaThl CTPYKTYPUPOBAHHOTO U JIOTHYECKH [TOCTIEI0BATEILHOTO 0030pa TUTEPAaTYyPHBIX U MHBIX UICTOYHUKOB 110 TEME
uccnenoBanusi. CTpyKTypa KypcoBOW pa0OThl JIOTHYECKM M METOJMYECKH BblAEpKaHa. BepHo ompenesneHbl UCXOIHBIC TaHHBIC IS
pacdeToB. B pacueTax mormyckaroTCs He3HAUNTENbHbIE (HE NCKaXAIOIIHe OOIIEr0 UTOTa OIEHKH) TOTPENTHOCTH/OMMOKH. BOombITMHCTBO
BBIBOJIOB U TIPEUIOKEHUN apryMEHTHPOBAHO, KOPPEKTHO MPUMEHEHbI METOJbl AKOHOMHUYECKOr0 aHain3a, He HapylleHa METOJUKa
aHanmu3a mnpenMeTa ucciepoBanus. OgopmileHHe KypcoBOM pabOThl M MOJNyYEHHBIE PE3yJabTaThl B IIEJIOM OTBEYAIOT TPEOOBaHMSIM,
W3JI0KCHHBIM B METOJIMUCCKHUX YKa3aHUsIX. VIMEIOTCS 0/THA-/IBE HECYIIIECTBEHHbBIE OIMOKH B UCIIOJIb30BAHUH TEPMUHOB, B TOCTPOSHHBIX
JqUarpaMmax U cxemax, B oopmiieHuH Tabmuil. HanumdecTByeT He3HAUUTEIHHOE KOJUYECTBO MPAMMATHYCCKUX W/UITH CTHIMCTHUCCKUX
omwuOok. [Ipu 3amuTe KypcoBoit paboThl 00yUaroIuiics MPaBUIbLHO U YBEPEHHO OTBEYAET Ha OOJIBLUIMHCTBO BOTIPOCOB TPETOAaBaTells,
JIEMOHCTPHPYET XOpolllee 3HAHNE TEOPETHYECKOTO MaTeprala, HO He BCer/ia ClIOCOOCH apryMEeHTUPOBAaTh COOCTBEHHBIE YTBEPIKICHUS U
BbIBO/IBI. [Ipy HABOASIIMX BOMPOCAX MPENoIaBaTelis UCIIPABISICT OMMMOKU B OTBETE

YIOBJIETBOPUTEIbHO

ConepxaHue KypcoBOW pPa0OTBHI MOJHOCTBIO COOTBETCTBYET 3aJaHHUIO, COJEPXKALIeMyCs B METOAMYECKHX YKa3aHWAX, U IUIaHY.
Pesynbrarel 0030pa JNHMTEpAaTypHBIX M MHBIX MCTOYHUKOB TIPEJCTABIEHbl HEAOCTATOYHO IIOJHO, HEJOCTaTOYHO JIOTUYHO U
nocjenoBaTeNibHO. BepHO ompeneneHbl HCXOAHbIE AaHHbBIE AJISI PACUETOB, HO MMEIOTCS IpyOble OMIMOKM B pacueTax. ApryMeHTaLus
BBIBOZOB M MPEAJIOKEHUN cialasi MM OTCYTCTBYeT. DKOHOMHUYECKHE BBIBOJBI HOCST KOHCTATHPYIOUIMK (ONHMCATENbHBIN) XapakTep.
NmeroTest onHO-/1Ba CyIIECTBEHHBIX OTKJIIOHEHUH OT TpeOoBaHuil B opopmiieHun KypcoBoi padoTsl. [loimydeHHbIe pe3ynbTaThl B IEIOM
OTBEYAIOT TPEOOBAHUSIM, M3JIOKEHHBIM B METOJMUECKHX YKa3zaHHAX. IMeloTcsi ojiHa-/[BE CYIIECTBEHHBIX OLIMOKM B WCIIOJIb30BAHUU
TEPMHUHOB, B IOCTPOCHHBIX JAMarpaMMax U cxemax. MHOro rpaMMaTH4eCKUX W/WIM CTHIMCTHYECKUX omMOoK. Ilpu 3ammre KypcoBoit
paboThl oOyuaromuiics JomyckaeT rpyOble OmMOKM NpH OTBETaX Ha BOIPOCH IpPENojaBaTeNs, AEMOHCTpUpyeT cilaboe 3HaHHE
TEOPETUYECKOTr0 MaTepraia, B OOJBIIMHCTBE CIIy4aeB HE CIOCOOCH YBEPEHHO apryMEHTHPOBATh COOCTBEHHBIE YTBEPIKCHHUS M BHIBOJIBI

HEY0BJICTBOPUTEJILHO

ConepxaHue KypcoBOH paOOThl HE COOTBETCTBYET 3aJaHHIO, COJAEpXKalleMycs B METOJMYECKMX yKa3aHUsAX, W IuiaHy. HesepHo
OIIpe/IeJICHbI HCXO/IHbIE JAaHHBIE [UIs PACYETOB, HEBEPHO U HE KOPPEKTHO MPUMEHEHBI METOAbI 3KOHOMHUYECKOTO aHAIIN3a. DKOHOMUYECKUE
BBIBOJIBI COJIEP)KAT HEBEPHYIO DKOHOMHYECKYIO OICHKY. VMmeroTcs Oosiee JBYX CYIIECTBEHHBIX OTKJIIOHEHHH OT TpeOoBaHHW B
oopmienur KypcoBod pa0OThL. boJblioe KOJMYECTBO CYIIECTBEHHBIX OIIMOOK IO CYTH pabOThl, MHOI'O TIpaMMAaTHYECKUX H
CTUJIMCTUYECKUX OIMOOK U Ap. [loxydeHHble pe3ynbTaThl HE OTBEYAOT TPEOOBAHUSIM, M3JI0KEHHBIM B METOJMUECKUX yKazaHUAX. [Ipu
3aIuTe KypcoBOi paboThl 00yUaIOUIHiiCs IEMOHCTPUPYET cllaboe MOHNMaHUe MPOrPaMMHOT0 MaTepuana, CTyJIeHT He MOKET 3alllUTUTh
CBOU pEIICHUSs, JIOyCKaeT IrpyOble (aKTHUECKHE OIMMOKH NP OTBETaX Ha IMOCTAaBIICHHBIC BOMPOCHI MM BOBCE HE OTBEUACT HA HUX.
KypcoBas pabora He npencrasieHa npenogasatento. O0yvaloumiicsl He IBUJICS Ha 3aIUTY KYpCOBOW pabOThI

5. MATEPHUAJIBI VIS ONEHKHA PE3YJIbTATOB MPOMEKYTOUHOM ATTECTALIAU

IIpomMerxyTouHas aTTecTalysi IPOBOAUTCS B (hopMe 3aueTa/3adeTa ¢ OlECHKOM/9K3aMeHa.
5.1. Bonpochbl K DK3aMeHY:




PR O©OND A WN R

. [lonarue nnTennexTyansHoi nHpopmannonnoit cuctemsl (MMC), ocHoBHBIE CBOICTBA.

Knaccudukanus MAC.

PasButue uccnenoBanuii B 06JaCTH UCKYCCTBEHHOTO MHTEIIEKTA (ITAIbl; 00JaCTH MPUMEHEHUS).

. Pa3Butne uccnenoBanuii B 06JaCTH UCKYCCTBEHHOIO MHTEIUICKTA (HApaBJIEHUS UCCIIEJOBAHUM; IPOOJIEMBI U IEPCIIEKTUBBI).
DKCHEepTHBIE CUCTEMBI — OCHOBHASI pa3HOBUAHOCTD IPUKJIAHBIX MHTEIUIEKTYAJIbHBIX cucTeM. MHKeHepus 3HaHUM.

. Xapakrepuctuka IC.

. Apxutektypa MVC: 6a3za 3HaHWI, MEXaHU3M BBIBOJIa, MEXaHU3MBI IPHOOPETCHUS U OOBSICHEHHS 3HAHUH, MHTEIUICKTya IbHBIN HHTEp(dEFiC.
. Monenu npencrasiienus 3Hanui. [IponyknnonHas Moaeis.

. Monenu npencrasinenus 3HaHUN. OpeliMBbl.

0. Mogenu npeacraBienus 3HaHuid. CeMaHTUYECKasi MOJIEIb.

1. UnTennexryanu3anys MOMCKOBBIX MPOLIEYP.

12. Opranuzanus 6a3bl 3HaHUH.

13. Jlormueckuii u HBpUCTHUECKUI MeTOIbI paccyxaenus B MUC.

14. Heyerkuii BLIBOJ 3HAHUH.

15. CroxacTu4eckuii moAXo/1 K ONMMCAHUIO HEOTPEICTICHHOCTH.

16. TexHoMmOTHsI MPOEKTUPOBAHUSA U Pa3paOOTKN UHTEINIEKTYAIbHBIX CUCTEM.
17. Cranmaptuzanus B 00JaCTH MHTEIUIEKTYaIbHOTO aHAIN3a JaHHBIX.

Kpumepuu oyenusanus 3auema c oyenxkou/IK3amena:

Ouenka Kpurepun ounennBanns

3auteno | OOywaromuiics JOJDKEH: YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYpPOW H3JIaraeMoro BOIPOCA; MPOJAEMOHCTPUPOBATH MPOYHOE, TOCTATOYHO
MOJTHOE YCBOGHUE 3HAHMHN MPOTrPaMMHOTO MaTepralia; IpoIeMOHCTPHUPOBATh 3HAHWE OCHOBHBIX TEOPETHUECKUX MOHSTHIA; MPABUWIBHO (POPMYITUPOBAThH
OTIpENeNICHHS; IOCJIEAOBAaTEeIbHO, TPAMOTHO W JIOTHYECKH CTPOWHO M3JIOKUTh TEOPETHUECKHH Marepuai; MpOJEeMOHCTPHPOBATh YMEHUS
CaMOCTOSITENbHON paboThI C JINTEPATYPOH; YMETh CIeTIaTh JOCTATOYHO 0OOCHOBAHHbIE BBIBOJIBI 10 U3JIAraeMOMY MaTepHaly.

HE O6y‘IaIOIIIPII>'IC$I ACMOHCTPUPYECT: HEC3HAHUC 3HAYUTCIILHOM YacTHU IIpOrpaMMHOI0 Mar€pualia; HEC BJIAACHHUC MMOHSITHUHHBIM anraparoM AUCHUILIMHBI;

3aYTEHO | CYLIECTBEHHBIC OMIMOKH IMPHU M3JIOKEHHHM Yy4eOHOrO MaTepuasia; HEyMEHHE CTPOUTh OTBET B COOTBETCTBHHM CO CTPYKTYpPOH H3J1araeMoro BOIIPOCa;

HCYMCHUC ACJIATh BBIBOALI 110 U3JIaraCMOMY MATCpUAITy.

Kpumepuu oUeHuesanun 3auema c 01/(€HKOﬁ/3K3aM€Ha.'

Onenka KpuTepun onennBanus

OTJINYHO

BricTaBnsercs, ecnu 00y4arommMcs MPABIIILHO U MOJHOCTHI0 PACKPBITO COJIEpKaHUE MaTepuaia B Mpejaenax MporpaMMbl, YETKO U
MPaBWIBHO JIaHbI OMPEJEIEHUS U PACKPBITO COJIEPKAHUE OHATUM, TOUHO UCTIOJIb30BaHbl HAYUYHbIE U TEXHUUECKNE TEPMUHBI, B OTBETE
HCII0JIb30BaHbl PaHee NPUOOPETEHHBIC TEOPETUICCKUE 3HAHNUS, ClICTIaHbl HEOOXOIMMbIE BBIBOJIBI M 0000IIEHUS




X0pouo BricTaBisiercsi, eciii 00ydalomuMCsl packpbiTO OCHOBHOE COZEp)KaHHE MaTepuana B Mpelesax NporpaMMbl, JaHbl ONpEAeIeHUs U
PacKpBITO COAEP)KaHUE IOHITUI, B OTBETE MCIOJIb30BAHBI paHee NMPHOOPETEHHBIE TEOPETHUECKHE 3HAHMS, CAETIAHbl HEOOXOAMMBIE

BBIBOOBI H 0606H.[€HI/I$I, HO NPUCYTCTBYIOT HC3HAYHUTCIIbHBIC HAPYIICHUSA B IMOCJICOOBATCIIBHOCTH H3JIOKCHUA, UMCIOTCA OJHA-IBC
HCETOYHOCTHU B COACPKAHNN OTBCTA

YA0BJIE€TBOPUTEIBHO BI)ICTaBJ'ISIeTCSI, €ClIn O6y‘IaIOHII/IMC$1 COJACPpIKaHUEC y‘Ie6HOFO MaTcpuajlia MU3JI0KCHO (bparMeHTapHO, HC BCCraa Iocjaca0BaTCjIbHO, HE
OaHbI OIIPEACICHUSA, HE PAaCKPbITO COACPKAHUC HOHHTHﬁ, WJIN OHH H3JI0KCHBI C OHII/I6KaMI/I, AOITYCKaroTCA OIIMOKH M HETOYHOCTH B

HCIIOJIb30BaHNH H&y‘lHOfI TCPMHHOJIOTHH, OTCYTCTBYIOT BBIBOJbI U 0606H_IGHI/I$I U3 IpeAbIAYyIICTO MaT€puraia, UJiu BO3MOXXHBI OIITNOKHU
B UX HU3JIOKCHHUH

HECYAOBJIECTBOPUTEC/IBHO BI)ICTaBHSIeTCSI, €CJIIn O6y‘IaIOH_[I/IM05l OCHOBHOC€ COJICpIKaHUC y‘IC6HOFO Marepuajia HEC PACKPLITO, HE HAKOTCA OTBETHI HA OCHOBHBLIC

BOIIPOCHI, JIOMYCKAIOTCS TPyOble OMIMOKM B ONPEICICHUH MOHSTHH, B HCIOJb30BAHUH TEPMHHOJIOTHH, OTCYTCTBYIOT BBIBOIBI U
000011eHHS

6. MATEPHUAJIBI JJ11 JUATHOCTHYECKOM PABOTBI
3amaHus U1 THATHOCTHYECKOW paOOTHI TOIDKHBI 00ECIeYnBaTh ONEHKY TOTHOCTHIO WMJIM YaCTHYHO CHOPMHUPOBAHHBIX KomreTeHIH. Kaxmoe 3amanue
JIOJKHO OBITh PUBS3aHO K TOMY HJIM HHOMY WHIMKATOPY c(pOpPMUPOBAHHOCTH KOMIIETEHIIUH.
Ilpu chopmuposanuu 3ad0anuii ona ouaznocmuieckoli padbomol HeOHOXO0UMO UCHOIb306ANb MECMO8ble 3A0aAHUS C/1e0VIOUUX MUNOE.
Tun 3aganus 1. 3aganust 3aKpeITOro TUIA HA YCTAHOBJIEHUE COOTBETCTBUSL.
Tun 3aganus 2. 3agaHus 3aKPHITOrO THITA HA YCTAHOBJICHUE TIOCIICIOBATEILHOCTH.
Tun 3aganus 3. 3amanus KOMOMHHPOBAHHOTO THIIA, TIPEATIOIAratoIIre BEIOOP OHOTO MPABUIIBHOTO OTBETA U3 TPETIOKECHHBIX
Tun 3aganus 4. 3agannss KOMOMHHPOBAHHOTO THUIIA, TIPEAIIOJIATAIONINE BHIOOP HECKOIBKUX OTBETOB U3 MPEITIOKEHHBIX
Tun 3aanus 5. 3agadust OTKPHITOTO THITA C Pa3BEPHYTHIM OTBETOM.
Bce TunbI 3aaHuii J0JLKHBI OBITH MPEACTABJIEHBI HE MEeHEe OJHOTO pa3a.




Ne Tema Kon HNuaukarop Tun 3ananue YpoBeHb ocBoeHHS
/n | 3aHATHSA KOMIIeTeHLIMH 3alaHusl KOMIIeTeHIMH
Bapuanr 1 Bapuanr 2
1. | Temal.l K-7 HUIIK-7.1 2,2 1. Bompoc: YcranoBute 1. Bompoc: Pacnonoxwute B Bazossrii (1-3
Uckycctee | Cnocoben 3HaTh  METOABl | IPaBUIBHYIO [IOCIEJOBATENBHOCTh | XPOHOJIOIMYECKOM HOPSIIKE MHHYTHI)
HHBIT OCYIIECTBISTh cpeacTBa ATAIOB BHEAPECHHUS OTEUYECTBEHHOTO | TIOSIBICHHUE CIIEAYIONINX KITFOUEBBIX
MHTEJUICKT: | MPOEKTUPOBAHU | MPOCKTUPOBAHUS MIPOrPaMMHOr0 0OecreueHHs B TEXHOJIOTHH ¥ CEPBUCOB B 00J1aCTH
OPEANOChUl | € IPOrPaMMHBIX | MPOTrPaMMHBIX OpraHu3alMy B COOTBETCTBUH C HCKYCCTBEHHOT'O MHTEIJIEKTA OT
KW, HUHTEpJEHCcoB uHTepdericon MPUHIUIIAMU UMIIOPTO3aMELICHUS. | POCCUHCKUX KOMITAHUH.
pasBuTHeE, HUIIK-7.2 1. Awnanus u ayaut 1. 3amyck ¢peiiMBopka
COBpEMEHH Yw™mets MIPUMEHSTh cymecTBytomeit UT- SberVision mis
oe METOABI M CpeACTBa UHPPACTPYKTYpHI HA KOMITBIOTEPHOTO 3PCHUSI.
COCTOSIHHUE MPOCKTHPOBAHUS Hanuuue 3apyoexxHoro [10. 2. Co3znmanue HelipoceTH
pa3paboToK KOMITBIOTEPHOTO 2. lluroTHAs SKCIUTyaTaIHS «Kpubpym» ans ananmza
MPOrPaMMHOTO BEIOPAHHOTO POCCHIICKOTO WHTEPHET-TpaduKa.
obecrieueHus, I1O B omHOM M3 3. TlosiBieHme roaocoBoro
CTPYKTYp IaHHBIX, 0a3 JIeTIapTaMEeHTOB. MTOMOIIIHUKA «AJIHCa» OT
JTAaHHBIX, 3. MaccoBslii iepexos 1 Slanexca.
IIPOTrPaMMHBIX IIOJIHOE PA3BEPTHIBAHKE 4. Pa3zpaboTka sI3bIKOBOH
unTepdhercon OTEUECTBEHHOI'O PEIICHUS monenu GigaChat ot Chepa.

0 BCEW OpraHU3aIlnH.

4. TectupoBaHnue U BHIOOD
MOJXOJISIIET0 POCCUICKOTO
aHayiora u3 peecrpa
MuHH)pHI.

5. OOydeHue cOTpyJIHUKOB
paboTe ¢ HOBBIM
MPOrpaMMHBIM
obecrieyeHnem.

[IpaBunbHEIL OpsioK: 1, 4,2, 5,3
[Hosicuenue: Jloruka HauMHAETCS C
aynuTta (1), 9TOOBI MOHATH 00BbEM
npencrosmeit padbotsl. Janee
cletyeT BEIOOp KOHKPETHOTO
pelieHus U3 0JJOOPEHHOTO MEPEeYHs

IIpaBunbHebIl nopsiaok: 2, 3, 1, 4
[osicuenne: Heiipocets «Kpubpym»
OJIHA U3 TMIEPBHIX MOTYIHIA
HU3BECTHOCTH B cepeaune 2010-x.
T'0J10COBOM TTOMOLIHUK «AJTHCay ObLI
npeacrasiieH SAumekcom B 2017 romy.
OpeiimBopk SberVision Obt
AHOHCHUPOBAH B paMKax pa3BUTH
sxocucTeMbl SberAl B Hauane 2020-
x. Mogens GigaChat, kak npsimoit
anaynor ChatGPT, nosBriiace ogHOM
u3 nocaeanux, B 2023 roxay.




(4). Ilepen moHBIM BHEAPEHUEM
o0s13aTeNieH MUIIOTHBIN 3aImycK (2)
JUTSI BBISIBJICHHS CKPBITHIX TIPOOIIEM.
[TapannensHO MM cpa3y nocie
MUJIOTA TPOBOAUTCS 00yUYeHUE
MTOJTB30BaTEINeH (5), M TOTBKO 3aTeM
— TOJTHOMAcIITabHOe
pasBepThiBaHkE (3).

Tema
1.2]1annbIe

" 3HaHUA

K-7
Crocoben
OCYLIECTBIIATh
MPOCKTHPOBAHH
€ MPOrPaMMHBIX
HHTEpJEHCcoB

HIIK-7.1
3HaTh
cpencTBa
HPOCKTHPOBAHHUS
HpOrpaMMHBIX
uHTepdericon
HIIK-7.2

Ymetsb NPUMEHATh
METOABI M CpEe/CTBa
MPOCKTHPOBAHUS
KOMITBIOTEPHOTO
POTrPaMMHOTO
obecrieueHus,
CTPYKTYp AaHHBIX, 0a3
JTAHHBIX,
MPOTPaMMHBIX
nHTephericon

METO/IbI Hu

1,1

2. Kakwne u3 nepedyrncieHHbIX
TEXHOJIOTUM U SI3bIKOB
UCTIONB3YIOTCA AJist paboThI O
CTPYKTYPUPOBAaHHBIMHU JTaHHBIMH U
3HAHUSAMU B CHCTEMaX
HCKYCCTBEHHOTO MHTEIJIEKTa?

1. SQL pns BEIONMHEHUS
3aMpOCOB K PEISIIUOHHBIM
0a3aM JaHHBIX, XPAHAIIMM
(aKThl 1 OHTOJIOTHH.

2. S3eik OWL (Web
Ontology Language) ms
(hOopMabHOT'O OITUCAHHMS
3HAHUU ¥ OHTOJIOTH.

3. 3wk pazmerku HTML mist
co3zaHust BeO-
nHTep(dhercoB.

4. ®@peiimBopk TensorFlow
JUTst pabOoTHI C BEKTOPHBIMHU
MPEICTABICHUSIMH CJIOB

(Word2Vec, GloVe).
OtBer: 1,2, 4

[Nosicuenne: SQL sBrsieTcs
MPaBUIBHBIM OTBETOM, TaK 3TO

2. Kakue 13 mepequciieHHbIX
KOMITOHEHTOB ¥ TEXHOJIOTHI
SIBIISTIOTCSL KJTFOUEBBIMU TSI
MOCTPOCHHUS CHCTEM, OCHOBaHHBIX Ha
snaumsx (Knowledge-Based
Systems)?

1. basa gannbix PostgreSQL
JUTS. XpPAHEHUSI ChIPBIX
TPaH3aKIIMOHHBIX JaHHBIX.

2. baza 3nanuii, copepkanias
MpaBuiIa U GakThl O
MPEeIMETHON 00JIaCTH.

3. MexaHu3M JIOTHYECKOTO
BeiBoza (Inference Engine).

4. T'padwuyeckuii mporeccop
(GPU) nna yckopenus
MaTPUYHBIX BBIYHCIICHUH.

Orser: 2, 3

TTosicaenue: ba3a 3HaHUH SBISETCS
MIPaBUILHBIM OTBETOM, TaK KaK 3TO
SIIPO JTF000# CHCTEMBI, OCHOBaHHOM
Ha 3HAHWIX; OHA COJICPIKUT
CHMBOJIMYECKOE TIPEICTABIICHNE
SKCHIEPTHBIX 3HAHUM. MexaHusm

IoBbImenHbIii (3-5
MUHYT)




OCHOBHOM $I3BIK JIJISI
B3aUMOJICHCTBUS C PEISIIUOHHBIMU
BJI, koTOphIE YaCTO UCTIONB3YOTCS
JUTSL XpaHEHUs CTPYKTYPUPOBaHHBIX
(haKTOB B 3KCIIEPTHBIX CUCTEMAX U
npyrux U -mpunoxxenusx. OWL
SIBISIETCS IIPABUIIBHBIM OTBETOM,
TaK KaK 3TO CTAHJAPTHBIN S3bIK
CEMAaHTHUYECKON MayTUHBI IS
CO3J1aHMSI CIIOKHBIX OHTOJIOTHH,
MO3BOJIAIONINX MalIHHAM
"IToHUMATE" CMBICII JAHHBIX.
TensorFlow siBnsieTcs MpaBUIIEHBIM
OTBETOM, TaK KaK OH HCIIOJIb3yeTCsI
JUTSL CO3JIaHMSI MOZIETICH, KOTOpBIE
peo0pa3yoT TEKCTOBBIC IaHHbIE
(HECTPYKTYypHUpOBaHHBIC 3HAHUS) B
YHCIIOBBIC BEKTOPHBIC
MPECTABICHUS, C KOTOPBIMH
MoxeT padorats UU.

JIOTHYECKOTO BBIBOJIA SIBIISICTCS
MIPaBUJILHBIM OTBETOM, TaK KaK 3TO
"MO3Tr" CHCTEMBI, KOTOPBIA
MIPUMEHSIET JIOTHYSCKHUE MPaBUIIa K
0a3e 3HAHMIA JIS TTOTYUYCHHS HOBBIX
(haKTOB W OTBETOB.

Tema 1.3
Mopaenupo
BaHHE
3HAHHH O
MIPEIMETHBI
X 007acTIX
KaK OCHOBa
HUHTEIICKTY
aJbHBIX
CHCTEM

MK-7
Crioco0Oen
OCYIIECTBIIATh
MPOEKTHPOBAHU
€ MPOrPaMMHBIX
nHTepdeiicoB

HIIK-7.1
3HaTh
cpencTsa
POEKTHPOBAHUS
MPOTPaMMHBIX
nHTephericon
HUIIK-7.2

YMmeTb IIPUMEHSTh
METOOBl M CpPEICTBa
MPOCKTHPOBAHUS
KOMITBIOTEPHOTO
POrpaMMHOTO
obecrieueHus,
CTPYKTYp AaHHBIX, 6a3
JIAHHBIX,

METOIbI "

3,3

3. YcraHoBHTE COOTBETCTBHE
MEX1y KOHILIeTIUEN
MO/JICITUPOBAHUS 3HAHUH U €
OIUCaHHUEM HITH TPUMEPOM
TEXHOJIOTHUH.

Criucok A (Konuenmms):
1. OHTOJIOTHS

2. ®peiim

3. CemaHTHYECKas CETh
4. Jlornyeckuii BBIBOJI

Crucok b (Onmcanue /
TexHomorus):

3. Bonpoc: Ycranopure
COOTBETCTBHE MEX/Y TUIIAMH
MPOrPaMMHOTO 00ECTICYeHHS M UX
POJIBIO B KOHTEKCTE pa3paboTKu
MH(OPMAIMOHHBIX CHCTEM,
OCHOBaHHBIX Ha 3HAHUSIX.
Criucok A (Tum 11O / S3bIK):

1. SQL

2. Prolog

3. Git

4.Docker

Crucok b (Poub B pazpabotke UC):

ba3zoBnbrii (1-3
MUHYTBHI)




MPOrPaMMHBIX A. IlpoayKImoHHOE MPaBUIIO A. SI3BIK TOrMYECKOTro
uHTepdericon "ECJIHHA... TO..." IIPOrpaMMUPOBAHUS ISl CO3AAHMSL
B. sIzeik Web Ontology Language | spa sKCIIepTHOM CHCTEMBI
(OWL) B. UHCTpYyMEHT [U1s yIipaBieHUs
C. CTpyKTypa AaHHBIX CO CIOTaMH | BEPCUSIMH KOJia U COBMECTHOM
JUTSL OIIFICAHUS CTEPEOTHUITHOTO pa3paboTku
0o0BeKTa C. SI3BIK 3a1pOCOB JIST U3BIICUCHUS
D. I'pad, y31b1 KOTOpOTO — CTPYKTYPHUPOBAHHBIX JAHHBIX U3
MOHSTHS, a TyTU — OTHOLUEHUS pensiunonHon BJ{
MEXIY HUMU D. Cpena BeinonHeHus ajs
E. IIpouiecc nomy4eHus: HOBBIX W30JIALIMN U pa3BEepPTHIBAaHUS
(haKTOB Ha OCHOBE CYIIECTBYIOUIMX | KOMIIOHEHTOB CHCTEMBI
C TIOMOIIIEI0 MEXaHU3Ma, TAKOTO
kak RacerPro Otset: 1C, 2A, 3B, 4D
Otser: 1B, 2C, 3D, 4E ITosicuenue: CoOTBETCTBUE CTPOUTCS
Ha OCHOBHOU (DYHKITHH KaXKIOTO
[Tosicuenue: OHTONOTHS uHcTpymenTa. SQL paboraert ¢
(hopMabHO OIUCHIBACT nanHbiMu B BJ1. Prolog
npenaMeTHyto 0bmacts, 1 OWL MIpeIHa3HaYeH T CUMBOJIUYECKIX
SIBJISIETCS] CTAaHAAPTHBIM SI3bIKOM BBIYMCIICHUH ¥ JJOTUKU. Git
Jutst aToro. Opeitm — 310 HEOOXOIUM JJIsi KOMaHIHOH paboThI
koHuennus n3 MU ms Haz ar006M I10O. Docker
MIPEJICTaBICHUSI OOBEKTA Yepe3 ero | CTaHAapTH3UPYET MPOIECC
atpuOyThI (cnoThl). CeMaHTHUYeCKasl | pa3BEPTHIBAHUS
CETh — ATO MOJIENIh 3HAHUH B BHUJIC
rpada. Jlormueckuii BHIBOJ — 3TO
MpoIeCcC MPUMEHEHUS TPaBUII K
CYIIECTBYIOIUM 3HAHHSM IS
TeHepaluy HOBbIX. Bapuant A
onuckBaeT (hopMy MpaBuiia, HO He
SIBIISIETCS] FICUEPITBIBAIOIIINM
ONMCaHUEM BBIBOJA.
Tema 1.4 nK-7 HUIIK-7.1 4.4 4. Bompoc: Kakoit KOMITOHEHT 4. Bompoc: Kakas u3 IMoBbImenHblii (3-5
OcnoBuble | Ciocoben 3HaTh  METOABl M MHTEIJIEKTYalIbHON CHCTEMBI nepeuncieHHslx CYB/I, umeromas  |MHHYT)
KOMIIOHEHT | OCYUIECTBIATH cpeJacTBa OTBEYAET 3a MPUMEHEHUE poccuiickyto Bepcuto Postgres Pro,




Bl
WUHTEIUICKTY
aITbHOM
uH(OpMAIl
HOHHOH
CHCTEMBI

MIPOSKTUPOBAHU
€ TIPOTrPaMMHBIX
nHTepdelicoB

MPOCKTHPOBAHUS
MPOTrPaMMHBIX
nHTepdeiicoB
HUIIK-7.2

Ymetb NPUMEHATH
METOIBl ¥ CpeIcTBa
IPOEKTHPOBAHHUS
KOMITBIOTEPHOTO
HpOrPaMMHOTO
obecneyeHus,
CTPYKTYp JaHHBIX, 0a3
JAHHBIX,
HpOrpaMMHBIX
uHTepdericon

MPOAYKIIMOHHBIX MPABII (TUTIA
"ECJIU-TO") k dpakram u3 6a3bl
3HAHWH JJ151 JOPMUPOBAHUS HOBBIX
(haKTOB ¥ MIPUHSTUS PEIICHHIA?
1. baza 3HaHuit
2. Pemrarens (MexaHu3M
BBIBO/IA)
3. Tlomb30BaTENbCKHMA
nHTepheiic
4. baza maHHBIX
[IpaBunpHBINA OTBET: 2
ITosicHeHue:

e Pemarens (MexaHU3M
BBIBO/1A) SIBJISIETCS
MPaBUIBHBIM OTBETOM, TaK
KaK 3TO UIMEHHO TOT
KOMIIOHEHT, KOTOPBIX
COJIEPIKUT aJITOPUTMBI
(mpsimast mim oOpaTHas
LETI0YKa PACCYKICHHI)
JUTSE MAHUTTYJISIIIAA
3HAHUSIMU U TIOJTyYEeHHUS
HOBBIX PE€3yJIbTaTOB.

e basa 3HaHUil sBIsAETCS
HENPaBUIHLHBIM OTBETOM,
TaK KaK 3TO IMacCUBHOE
XpaHHUJIHIIE HHPOPMAITUH,
a HE aKTUBHBIN
00paboTUHK.

e [lonp3oBarenbCKuid
nHTepdelc BuseTcs
HENPaBUIHLHBIM OTBETOM,
TaK KaK OH TOJIbKO
obecrieuynBaeT

ABJIACTCA HAACKHBIM PCHICHUEM JJIA
XpaHEHUs CTPYKTYPUPOBAHHBIX
AaHHBIX, KOTOPBIC MOI'YT
HCIIOJIb30BATHCA B KAUECTBE OCHOBbBI
WIM KOMIIOHEHTa 0a3bl 3HAHUI
HMHTEIJIEKTYaIbHONH CHCTEMBI?

1. SQLite

2. PostgreSQL

3. Microsoft Access

4, MongoDB
[IpaBuibHBIM OTBET: 2
Ilosicuenue:

e PostgreSQL siBasieTcs
NPaBUIEHBIM OTBETOM, TaK
KaK 3TO MOII[HAs, HaJIS)KHAS
1 TONHO(YHKIIMOHATIbHAS
00BEKTHO-PEIISIIIMOHHAS
CVYB/I, Ha ocHOBE KOTOpPO#t
CO3J1aH OTE€YECTBEHHBIH
nponykt Postgres Pro. Ona
MOJIXOJTUT ISl XpaHSHHS
CJIOJKHBIX CTPYKTYP JAaHHBIX.

e SQLite sBisercs
HEMNPaBUILHBIM OTBETOM, TaK
Kak 3To BcTpauBaemas bJ{
JUIs JIETKOBECHBIX
IIPUWIOKEHUH, HE
MpeIHa3HaYeHHAS IS
BBICOKOHATPY>KEHHBIX
CHUCTEM.

e Microsoft Access siBiIseTCs
HETPABUIILHBIM OTBETOM, TaK
kak 310 HactonbHast CYB/],
HE PaCCUNTAHHAs Ha
MaciTabupoBaHUE U




B3aUMOJCICTBHE C
IMOJIb30BaTEIIEM.

e basa manHBIX ABISETCS
HETMPaBUIBHBIM OTBETOM,
TaK KaK 3TO CUCTeMa JJIs
XpaHCHHUS
CTPYKTYPHUPOBAHHBIX
JaHHBIX, HO HE IJIA
BBIIIOJIHEHHS JIOTHYECKOTO
BBIBOJIA.

UCIIOJIb30BAaHHE B KAYECTBE
09KeHaa ISl CePbE3HBIX
NHC.

e MongoDB saBnsercs
HETIPaBUIBHBIM OTBETOM, TaK
KakK 3TO
JIOKYMEHTOOPUEHTUPOBAHHA
st NoSQL 6a3a, kotopas
HCIIONB3YET IPYIYI0 MOJIETb
JAHHBIX U HE SIBISICTCS
PETALIMOHHOM, YTO MOXKET
OBITH KPUTUYHO IS psifia
3a/1a4 JJOrM4E€CKOr0 BBIBOJA.

Tema 2.1
CTpyKTypHI
u
CTpaTerun
IIOKCKa B
MPOCTPAHCT
BE
COCTOSTHUH

K-7
Crocoben
OCYLIECTBIIATh
MPOCKTHPOBAHH
€ MPOrPaMMHBIX
uHTEpJEicoB

HIIK-7.1
3HaTh
cpencTBa
HPOCKTHPOBAHHUS
HpOrpaMMHBIX
uHTepdericon
HUIIK-7.2

Ymetsb PUMEHSThH
METOJBl M CpelcTBa
MPOCKTHPOBAHUS
KOMITBIOTEPHOTO
IIPOrPaMMHOI0
obecrieueHus,
CTPYKTYp AaHHBIX, 0a3
JIAHHBIX,
MIPOTPaMMHBIX
uHTepdericon

METO/IbI Hu

55

5. Bonpoc: Kakas ctpykrypa
JIAaHHBIX, paboTaroIIas Mo
MIPUHLMITY "TIEPBBIA MpUILIET —
nepsoiit yimen" (FIFO), sustercs
OCHOBHOW JUTS peau3aiun
NTOPUTMA [TOUCKA B IIUPUHY
(BFS)? OtBer cocToHT M3 OJJHOTO
cJoBa.

[IpaBunpHEIL 0TBET: OUepens
[Mosicuenue: Ouepens (Queue) —
3TO aOCTPaKTHBIN THIT JAHHBIX,
KOTOPBIN TOYHO CIEAYET
mucauiummae FIFO. D1o cBoicTBO
KpUTu4yecku BaxkHO 1151 BFS,
KOTOPBIN JIOJDKEH 00padaThIBaTh
COCTOSIHUSI B TOM TIOPSIJIKE, B
KOTOPOM OHHM OBbLTH OOHApPY>KEHBI,
4TO U 00eCIeunBaeT HaXOXKACHUE
KpaTyaiIiero myTu.

5. Bonpoc: Kaxoii 361k
MIPOrpaMMHUPOBAHUSL, UCIIOIB3YIOIIUN
MEXaHH3M aBTOMAaTHYECKOT0
riepedopa ¢ BO3BpaTaMu
(backtracking) aust moucka pereHui,
OCHOBAHHBIX Ha 3aJIaHHBIX (aKTax u
MIPaBUIIAX, SBJISIETCS KJIIACCUYECKUM
BbIOOpOM /1151 3a/1a4,
(hopMyTHpyeMBIX B TEPMHHAX
noruku? OTBET COCTOUT U3 OJTHOTO
CJIOBA.

[IpaBunbHei otBeT: Prolog
[Nosicuenwne: Prolog — 370 S3BIK, Ubst
BBIYUCIUTEIbHAS MOIETb OCHOBAHA
Ha aBTOMaTHYECKOM TOUCKE C
BO3BpaTamMH U YHH(DHUKAIIUH.
[Iporpamma Ha Prolog onmceiBaeT
pobJeMy B BUAE JTOTUIECKUX
YTBEPKJECHUMN, a UHTEPIIPETATOP
ABTOMATHYECKH OCYIIECTBISIET
MIOMCK B IPOCTPAHCTBE BO3MOMXKHBIX
peLIeHu, 4TO HANPSIMYIO

Brrcokwii (5-10
MUHYT)




COOTHOCHUTCS C IIOMCKOM B
MPOCTPAHCTBE COCTOAHUI

Tema 2.2
OBpucTUYe
CKHUM TTIOMCK

nK-7
Cnocoben
OCYIIECTBIIATh
MIPOEKTUPOBAHU
€ MPOrPaMMHBIX
HHTEpJEHCcoB

HIIK-7.1
3HaTh
cpenacTsa
IPOEKTHPOBAHUS
MPOrpaMMHBIX
uHTepdericon
HIIK-7.2

YMmetb MPUMEHSTh
METOABI M CpeACTBa
MPOCKTHPOBAHUS
KOMITBIOTEPHOTO
IPOrpaMMHOT0
obecreueHusl,
CTPYKTYp JaHHBIX, 0a3
JaHHBIX,
MPOTPaMMHBIX
uHTepdericon

METOObI n

3,3

6. YcTaHOBUTE COOTBETCTBHE
MEXXTy aIlTOPUTMOM TTOMCKA U €T
KJIIOUEBBIM CBOHCTBOM.

Crmcox A (ATopuTM™):

1. A*

2. XaaHbIil MOUCK IO IEPBOMY
HaWIy4lIeMy COOTBETCTBUIO

3. Anroputm JlefikcTpsl

4. TTouck B IMpHUHY

Crucok b (CoiicTBo):

A. OntuManeH 1 3¢ GeKTHBEH MPH
WCTION30BaHHUH JJOITYCTUMON 1
MOHOTOHHOW 3BPUCTUKH

B. Hcnonb3yeT TONbKO
IBPUCTHYECKYIO QYHKIHIO h(n),
WUTHOPHUPYS CTOUMOCTbH JTOCTHXKEHUS
y3ma g(n).

C. OnrtuMareH IS IoucKa
KpaTJai1iero mytu 0e3
WCTIONIb30BaHMsI SBPUCTHKH
(paxtruecku, A* ¢ h(n) = 0).

D. SBnserca yaCTHBIM CIy4yaeM
anroputMma Jleiikerpel 1uist rpagos
C €AMHUYIHON CTOUMOCTBIO pebep.

Otser: 1A, 2B, 3C, 4D

[Mosicenne: A* coueraer
CTOMMOCTb MIPOHIEHHOTO ITyTH g(n)
1 3BpHCTUKY h(n). YKaanslii nouck
MCIOJIB3YeT TOJbKO h(n).

6. YcraHOBUTE COOTBETCTBHE MEIKTY
KOMITOHEHTOM/KOHIICTIITUCH B
paspabotke [1O mist 3BpHCTHYECKOTO
IIOVICKA W MTPHMEPOM TEXHOJIOTHHU
WJIM HHCTPYMEHTA.

Crucok A
(Kommonent/Kontenims):

1. A3wIK mi1s
BBICOKOIIPOU3BOAUTENBHOMN
peanu3anuy BEIYUCITATETHHO
CJIOHBIX aITOPUTMOB

2. MacTpyMeHT a1t OBICTPOTrO
MIPOTOTHUITUPOBAHUS M BU3YaIH3AIHH
rpacdoB

3. Cucrema [yt XpaHeHUs! OOJIBIIOTO
rpada ¥ BBIITOTHEHUS 3aMpOCOB K
HEMY

4. OreuectBennas OC mis
pa3BepThIBaHUS CEPBEPHON YACTH
CUCTEMBI

Crucok b
(Texnonorus/IHCTpyMEHT):

A. Python ¢ 6ubnuorekoit heapq
B. C++ co STL (priority_queue)
C. CYB/ PostgreSQL (c
pexypcuBHbiMU CTE)

D. Astra Linux

Ortser: 1B, 2A, 3C, 4D

bazosblii (1-3
MUHYTBHI)




Anroput™m JlelKCTpBl MOKHO
paccMaTpuBath Kak A*, rie
IBpHUCTHKA paBHA Hy0. BFS —
aTo0 [lelikcTpa, NpUMEHEHHas K
rpady, rae Bce pedpa UMEIOT
OJIMHAKOBYIO CTOUMOCTb

ITosicuenue: C++ u ero ctanaapTHas
OubIMoTEKa MPETOCTABIISIOT

3¢ (heKTUBHBIE CTPYKTYPHI JaHHBIX
IUIS1 BBICOKOHArpY>KEHHBIX CHCTEM.
Python u3BecTen ckopocThiO
pa3paboTKu M OOTaTEIMHU
oubmmorexkamu. PostgreSQL
MO3BOJISIET XPAHUTH U 00pabaTHIBAThH
OTPOMHBIE 00HEMBI
CTPYKTYPUPOBAHHBIX TaHHBIX,
BKJItouas rpadbl. Astra Linux — 310
cepTU(QHUIMPOBAHHAS POCCHIICKAs
OC 11151 3aIIMIIEHHBIX CEPBEPOB.

Tema 2.3
Ynpasnenu
€ IOMCKOM
H €T0
peanuzanus
B
MPOCTPAHCT
BE
COCTOSTHUM

K-7
Crocoben
OCYIIECTBISITh
MPOCKTHPOBAHH
€ NPOrpaMMHBIX
uHTEpJEicoB

HIIK-7.1
3HaTh
cpencTsa
MPOEKTHPOBAHUS
MPOTPaMMHBIX
uHTepdericon
HIIK-7.2

YMmerb IIPUMEHSTh
METOJBl M CpPEICTBa
POEKTHPOBAHUS
KOMITBIOTEPHOTO
MIPOrpaMMHOTO
obecreyenus,
CTPYKTYp AaHHBIX, 0a3
JIAaHHBIX,
MPOTPaMMHBIX
uHTepdericon

METO/IbI Hu

1,1

7. Bonpoc: Kakue u3
[IEPEUYMCIICHHBIX CTPATETUiI
YIPaBIEHUsI TOMCKOM B
MIPOCTPAHCTBE COCTOSHUN
SIBIIIIOTCS CUCTEMAaTHYECKUMU
(TTOJTHBIMU), TO €CTh TAPAHTHPYIOT
HaXO0XJIEHUE PEIIECHUs, €CIIH OHO
CyIIeCTBYyeT?

1. CnyvaiiHblif MOMCK

2. Tlouck B mupuny (BFS)

3. Ilouck c Bo3BpaToM
(Backtracking)

4. Tlouck mo nepBomy
HawIy4duieMy
COOTBETCTBHIO (KaIHBIH)

[IpaBunpHBIE OTBETHIL: 2, 3
INosacuenue:

e [louck B mmpuny (BFS)
SIBIISIETCS TIPABUIIBHBIM
OTBETOM, TaK KaK OH
CHCTEMAaTHYEeCKU
UCCJIE/lyeT BCE y3JIbl

7. Bonipoc: Kakue u3
NEePEYNCIICHHBIX TEXHOIOTUH U
SI3BIKOB ITPOrPaMMUPOBaHUS

3¢ (HEeKTUBHO MOAXOJAT IS
peanu3aiyy CHCTEM,
OCYIIECTBJISIONIMX TTOUCK B OOJIBIINX
MIPOCTPAHCTBAX COCTOSHUN
(mampumep, 1 33124
TUTAHUPOBAHUS MJTH aHATIN3a
rpacdos)?

1. S3eik Prolog c ero
BCTPOCHHBIM MEXaHU3MOM
YHU(UKALMH U TIOUCKA C
BO3BpaTaMH.

2. SI3wik Python c
O6ubaroTeKamMu st paboTHI C
rpadamu (Harpumep,
networkx) u cTpykrypamu
JTAHHBIX.

3. 3wk pasmerku HTML.

4. CucteMsl yrpaBieHHs
0azamu TaHHBIX (HaTpUMeED,

ba3oBnbrii (1-3
MUHYTBHI)




YPOBHS 32 YPOBHEM,
TapaHTUPYs HAXOXKACHHE
MYyTH.

[Touck ¢ Bo3BpaToM
(Backtracking) siBisiercs
NPaBUIBHBIM OTBETOM, TaK
KaK 3TO METO/I IOJIHOT'O
nepebopa, KOTOPHIi
MIOCJIEI0BATEIHHO
HPOBEPSIET BCE BO3MOKHEIE
BapUaHTHI, BO3BPAIIAsChH
NP TYIHKAX.

City4aiiHbII IOUCK
SABJIACTCA HCIIPAaBUJIbHBIM
OTBETOM, TaK KaK OH He
CHUCTEMaTH4YCH U MOXKET
0OecKOHEUHO Oy IIaTh B
MPOCTPAHCTBE COCTOSAHUM,
HE HaXO0/Is PeLICHHE.

ITouck o nepsoMy
HAWTYqIIeMy
COOTBETCTBHIO (3Ka THBIH)
SIBIISIETCS] HETIPABUIIbHBIM
OTBETOM, TaK KaK OH
PYKOBOJICTBYETCS
JIOKAJIEHO ONTHMAaJIbHBIM
BBIOOPOM M MOXKET
3aLUKINTHCS WM NOMAcTh
B JIOKQJIBHBIA ONTHMYM, HE
rapaHTUpys HaX0XKJCHHE
peleHHs.

PostgreSQL) ¢ moaaepskkoit

PEKYPCUBHBIX 3alIpOCOB

(WITH RECURSIVE).
IIpaBunwHbIC OTBETHI: 1, 2, 4
IlosicHenue:

e Prolog sBisercs
MIPaBUIBHBIM OTBETOM, TaK
KaK €TI0 BbIYUCJINTCIIbHaA
MOJIeTh U3HAYATBHO
npeaHa3HavYeHa I
JIOTHYECKOTO BHIBOJIA U
TIOMCKa C BO3BpaTaMH B
MPOCTPAHCTBE,
orpeieNiieMOM (paKTaMu 1
npaBUIIaMHU.

e Python sBrsercs
NPaBUIEHBIM OTBETOM, TaK
KaK OH TI03BOJISIET T'MOKO
pean30BBIBATH Pa3INYHbIC
ITOPUTMBI TIOUCKA U IMEET
Ooratblii HAOOp OHONMMOTEK
Iutst paboThI ¢ rpadhaMu 1
JTAHHBIMH.

e CucTeMmsl ynpaBieHUs
0a3aMu TaHHBIX SBIISIOTCS
MIPaBUIbHBIM OTBETOM, TaK
KaK OHU TO3BOJITIOT XPaHUTh
OTPOMHBIE Tpadbl COCTOSIHUN
Ha 1ucke U 3GpdeKTuBHO
00XOIUTH UX C ITOMOIIBIO
PEKypPCHUBHBIX 3aIIPOCOB.

e HTML sBasercs
HEMPaBIWILHBIM OTBETOM, TaK
KaK 3TO SI3bIK Pa3METKH BeO-
CTpaHUIl ¥ OH HE




npeaHasHa4CH IJIsd
nporpaMMupOBaHusd JIOTUKU
IIOMCKa.

Tema 2.4
3amaua
TJIaHUPOBA
HHS

nK-7
Cnocoben
OCYIIECTBIISITh
MPOCKTHPOBAHH
€ MpOrpaMMHBIX
HHTEpJEHCcoB

HIIK-7.1
3HaTh
cpencTaa
IMPOEKTHPOBAHUS
MPOTrPaMMHBIX
uHTepdericon
HIIK-7.2

YMets IIPUMEHSITh
METOJBl M CpPEACTBa
POEKTHPOBAHUS
KOMITBIOTEPHOTO
MIPOrpaMMHOI0
obecneyeHus,
CTPYKTYp AaHHBIX, 6a3
JIAHHBIX,
MPOTPaMMHBIX
nHTephericon

METOObI n

2,2

8. Bompoc: Ycranosute
MOCJIEe0BAaTEIFHOCTD 1IaroB B
anroputMe npsimoro (forward)
MOVCKA TIAHUPOBAHHS OT
HAYaIbHOTO COCTOSHUS K
LEJICBOMY.

1. Tlpomepurs,
YIIOBIIETBOPSET JIN
TEKyIIee COCTOSTHUE
[EJIEBOMY YCIIOBHIO.

2. BriOparh mpuMeHHMOE
neiictBue (orepaTop), YbH
MPEYCIIOBHS BHITOTHECHBI
B TEKYIIIEM COCTOSTHHHU.

3. TlpumeHuTH 3P PEeKTH
BBIOPaHHOTO JIEHCTBUS K
TEKYIIEMY COCTOSHHIO,
TIOJIYYHB HOBOE COCTOSIHUE.

4. Hauvatp ¢ UCXOJIHOTO
COCTOSIHUSI.

5. JloGaBuTHL HOBOE
COCTOSIHUE B IPOCTPAHCTBO
MOUCKA.

[IpaBunbHbIM opsiaok: 4, 2, 3, 5, 1
[MosicHenne: ANTOPUTM HAYUHACTCS
¢ ucxomHoro cocrosiHus (4). B
LUKJIEe BBIOMpaeTcs JieiicTBue,
NPUMEHUMOE B TEKYIIIEH CUTyaIun
(2). D10 nmelicTBUE MPUMEHSETCH,
M3MeHsis cocTosiHue Mupa (3).
Hogoe cocrosiaue dukcupyercs
(5). 3arem mpoBepsIeTCS, SIBIACTCS

8. Bompoc: Pacnionoxure B
JIOTUYECKOM TIOPSIJIKE dTArbl
pa3pabOTKH MPOTPAMMHOTO
KOMILIIEKCa I aBTOMATHYECKOTO
TUTAHUPOBAHUS C MCIIOJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHH.

1. Peammzanms anroputma
MOMCKa IJIaHa (Harmp., Ha
Python unu Java).

2. ®opmanuzanus JoMeHa
TUTAHUPOBAHUS U
KOHKPETHOM 3a7auu (Hamp.,
Ha si3e1ke PDDL).

3. Bmsyanmuzanus HalIeHHOTO
IUIaHA U ero BepupUKaIHS.

4. Boi0op uinu pa3paboTka
CHUHTaKCUYECKOT0
aHanm3artopa (parser) s
BXOJTHOTO s13bIKa OTMCAHUS
JIOMEHa.

5. HWHrerpanus pernaTens
IUIAHUPOBaHUs B Ooiee
KPYIHYIO HH)OPMAIMOHHYTO
CUCTEMY.

IIpaBunesHeIi mopsaok: 2,4, 1, 3,5
ITosicuenne: CHadana HEOOXOIUMO
(hopMaibHO OIMCATh MIPEIMETHYIO
obrmacTs 1 3a71a9y (2). 3aTeM co3aaTh
HMHCTPYMEHT, KOTOPBIH CMOXKET
rpounTatk 3710 onmcanue (4). [locie
ATOTO PeaTu3yeTcs PO CUCTEMbI —
AITOPUTM, PabOTaAIONIHH C

ba3zosbrii (1-3
MUHYTBHI)




JIM 3TO COCTOsIHUE 1eneBbIM (1).
IIpouecc moBTOpsieTCS A1l HOBBIX
COCTOSTHUI.

BHYTPEHHUM IIPE/ICTABICHUEM
nomena (1). Janee cnemyer atan
BH3YaJIH3aINX U TIPOBEPKH
pe3yabTAaTOB AJIs Mosib3oBatens (3).
@UHAIBHBINA 3Tall — BCTPAaUBAHUE
MOJIYJIS TUTAHUPOBAHUS B PEaIbHYIO
cuctemy (5).

Tema 2.5
IInanupoBa
HHE U
OCYIIECTBI
eHHe
JNEUCTBUI B
peansHOM
MHUpe

MK-7
CrniocobeH
OCYIIECTBISTh
MPOEKTHPOBAHH
€ MPOTrPaMMHBIX
nHTepdeiicoB

HIIK-7.1
3HaTh
cpencTsa
MPOCKTHPOBAHUS
POrpaMMHBIX
nHTepdericon
HIIK-7.2

YMmerb IIPUMEHSTh
METOAbl M CpeAcTBa
MPOCKTHPOBAHUS
KOMITBIOTEPHOTO
POrpaMMHOTO
obecrieueHus,
CTPYKTYp AaHHBIX, 0a3
JaHHBIX,
NPOrpaMMHBIX
nHTep(delcos

METOAbI n

5,5

9. Kak Ha3bIBaeTcsi CBOHCTBO
peaNbHOM cpelbl, KOTOpOoe
OTIHCBIBAET, MOT'YT JIH JICHCTBUSI
areHTa U3MEHSITh CaMy Cpefy U
KakuM 00pa3zoM? DTO CBOMCTBO
TpeOyeT OT CUCTEMBI
TUTAHUPOBAHUS TIOCTOSIHHO
OOHOBJIATH CBOIO BHYTPEHHIOO
MOJIETh MHpA.

OtBet: JJuHaMUIHOCTH

[Toscaenue: JInHaMUYHOCTh — 3TO
KJIFOUE€BOE CBOMCTBO peabHbIX
cpen, OTJIMYaIouIee UX OT
craTHdeckux mojeiei. OHo
03HAYaEeT, YTO COCTOSTHUE MHPA
MEHSETCS CO BpeMEHEM
HE3aBHUCHMO OT JICHCTBUI areHra

9. B apXuTeKType aBTOHOMHBIX
CUCTEM, PadOTaIOINX B PEATBHOM
MUpE, KaK Ha3bIBACTCA
MPOTPaMMHBII KOMIIOHEHT, KOTOPBI
HaIpsIMyIO B3aUMOJICUCTBYET C
(hM3HUECKUMU TATINKAMH,
peoOpasysi ChIpbIe CUTHAJIBI B
CTPYKTYPHUPOBAHHYIO UH(POPMAIIIIO
JUISL MOJTYJISL TJTAHUPOBAHUS?

IIpaBunbHbIN oTBET: MOIYyIb
BOCHPUATHUSA

ITosicHenne: Moaynb BOoCIpUATHSA
(Perception Module) — sto
KPUTHYECKH BaXKHBI KOMIIOHEHT,
KOTOPBIN CITY)KHT "OpraHamMu
qyBcTB" cucreMbl. OH OTBEYAET 3a
($uIIbTpanyio nIyma, paclio3HaBaHHUE

Bricoknii (5-10
MHHYT)




(HampuMep, MOTOAHBIC YCIOBUS,
JBWKEHHUE APYTHX JIIOACH). ITO
HANPSAMYIO BIHSET Ha apXUTEKTYPy
CUCTEMBI, TpeOys LIHKIIa
"Ha0JTI0/ICHYE-TUTAHUPOBaHHE-
JefcTBrE" 1 MEXaHU3MOB
TepeTIaHNPOBAHMS.

00BEKTOB, MOCTPOCHUE KAPTHI U B
KOHEYHOM MTOT€ — 3a CO3/IaHHe
HENIPOTUBOPEUUBOM U aKTyaIbHOU
MOJIEJIM MAPA, HA OCHOBE KOTOPOU
yke paboTaeT m1aHupoBIMK. bes
HEro TUTaHUPOBIIHK OyneT paboTaTh
C YCTapeBIIUMH WM HEBEPHBIMHU
JAaHHBIMU

10.

Tema 2.6
WnaTennekr
yanu3amnus
111010} (137 )
IOKCKa U
yIpaBIeHHA
i

MK-7
Criocoben
OCYILECTBIIATH
MPOEKTHUPOBAHH
€ MIPOTrPaMMHBIX
nHTepdeticoB

HIIK-7.1
3HaTh
cpeicTBa
MPOCKTHPOBAHUS
MPOrpaMMHBIX
uHTephericon
HUIIK-7.2

YMmetb MPUMEHSTh
METOAbl M CpeAcTBa
MPOCKTHPOBAHUS
KOMITBIOTEPHOTO
POrpaMMHOT0
obecrieueHus,
CTPYKTYp JaHHBIX, 06a3
JaHHBIX,
NPOrpaMMHBIX
uHTepdericon

METOIBI u

55

10. Bompoc: Kak HazbiBaeTcst
CBOICTBO peajibHOM cpeabl,
KOTOpOE OTHCHIBAET, MOTYT JIU
JIEHCTBUS areHTa U3MEHATh caMy
cpenmy 1 KakuM obpazom? D10
CBOMCTBO TpeOYET OT CHCTEMBI
TUTAHUPOBAHUS TIOCTOSIHHO
OOHOBJIATH CBOIO BHYTPEHHIOIO
MoieTh Mupa. OTBET COCTOUT W3
OJIHOTO CJIOBA.

IIpaBuibHBINA OTBET:
JIMHAMHUYIHOCTD

[Toscuenue: [IluHaMU4YHOCTh — 3TO
KJIFOUEBOE CBOMCTBO peajbHbIX
cpell, OTIINYAroIee uX OT
craTuyeckux mojeneil. OHo
03HAYaET, YTO COCTOSIHHE MUPA
MEHSETCS CO BpeMEHEM
HE3aBUCUMO OT JACUCTBUI areHTa
(Hampumep, MOTOHBIE YCIOBUS,
JIBIKEHHE APYTUX JIOACH). DTO
HaIpPsMYIO BIUSIET Ha apXUTEKTYPY
CHUCTEMBI, TpeOysl IMKIIa
"Ha0Ir0ICHUE-TITIAHUPOBAHKE-
nercTBUE" U MEXaHU3MOB
NepenIaHupOBaHHUS.

10. Bompoc: B apxutekType
ABTOHOMHBIX CHCTEM, PabOTAOIINX B
peanbHOM MHpe, KaK Ha3bIBAaeTCs
MPOTPaMMHBII KOMIIOHEHT, KOTOPBII
HaIpsIMyHO B3aUMOJICHCTBYET C
(hm3HUECKUMH TATINKAMH,
peoOpasys ChIpbIe CUTHAJIBI B
CTPYKTYPHUPOBAHHYIO HH(POPMAIIIIO
JUIsL MOJTyJis TaHupoBanusi? OTBeT
COCTOMT U3 JIBYX CJIOB.
IIpaBunbHbI oTBET: MOIYIIb
BOCIIPUSITHUS

[losicuenne: Moysb BOCIIpUATHS
(Perception Module) — ato
KPUTUYECKH BA’KHBIN KOMIIOHEHT,
KOTOPBIN CIIYKUT "opraHaMmu
yyBcTB" cucteMbl. OH OTBEYaET 3a
(bunpTpanyro nrymMa, pacro3HaBaHHe
00BEKTOB, TOCTPOCHUE KAPTHI U B
KOHEYHOM HTOTE — 32 CO3/IaHHe
HENIPOTUBOPEYUBOM U aKTyaIbHOU
MOJIETIH MHpPa, HA OCHOBE KOTOPOH
yKe paboTaeT mIaHupoBIIKK. bes
HEro TUTaHUPOBIIMK OyneT paboTaTh
C YCTapeBLIMMU WJIH HEBEPHBIMU
JAHHBIMU.

Bricoknii (5-10
MUHYT)




11.

Tema 2.7
Paccyxnen
us B
YCIIOBHSIX
Heompeen
E€HHOCTH

nK-7
Cnocoben
OCYIIECTBIISITh
MPOCKTHPOBAHH
€ MPOrPaMMHBIX
nHTepelicoB

HUIIK-7.1
3HaTh
cpencTaa
MPOCKTHPOBAHUS
MPOTrPaMMHBIX
nHTepdeiicoB
HIIK-7.2

Ymetb NPUMEHATH
METOIBl ¥ CpeIcTBa
HPOCKTHPOBAHHUS
KOMITBIOTEPHOTO
POTrPaMMHOTO
obecneyeHus,
CTPYKTYp JaHHBIX, 0a3
JAHHBIX,
HpOrpaMMHBIX
uHTephericon

METOAbI n

4.4

11. Bompoc: Kakas mosenb
0000112eT MapKOBCKHUE MPOLIECCHI
npuHaTH pemennii (MDP) na
ciydai, KorJa areHT He MOXKET
HanpsMYIO HaOMI0aTh UCTHHHOE
COCTOSTHHE CPEJIbl, a BRIHYK/ICH
MOIIEPKUBATh BEPOSITHOCTHOE
yoexaenue (belief state) o Hem?

1. CxkpsiTas MapKoBCKas
Mozenb (Hidden Markov
Model, HMM)

2. YactnuHo HaOIIOMaEMBII
MapKOBCKHIl mpo1ecc
MIPUHATHUS PELLIECHUN
(Partially Observable MDP,
POMDP)

3. JerepMuHHpOBaHHEIN rpad
COCTOSIHUM

4. baiiecoBckas ceTh
CTaTHYECKOTO BBIBOJIA

IIpaBunpHBINA OTBET: 2
ITosicHeHue:

e YacTruno HAOIIOHAEMBII
MapKOBCKHI1 poLecC
MPUHATHUS PEILIEHUI
(POMDP) siBnsiercs
MPaBUILHBIM OTBETOM, TaK
KaK 3TO TpsiMast 1
HanOoJiee 001ast MOAEb
IS TIOCJICA0BATEIILHOIO
IIPUHSATHUS PEILIECHUI B
YCIIOBHSIX KaK
CTOXaCTUYHOCTH, TaK B
HETIOJTHOM
nabmromaemoctH. Belief

11. Bompoc: Kakast u3
MIEPEUNCIICHHBIX POCCUNCKUX CUCTEM
yrpaBJieHus 0a3aMu TaHHBIX,
SIBJISTFOILIASICS. PA3BUTHEM
PostgreSQL, moxeT 3¢ (hekTuBHO
WCTIONTE30BATHCS ISl XPAHEHUS U
00paboTKH OONMBIINX 00HEMOB
CTaTHCTUYECKHX JIAHHBIX,
HEOOXOTUMBIX ISt 0Oy4IeHUS U
paboTHI BEPOSTHOCTHBIX MOJIENIEH B
YCIIOBHUSIX HEOTIPEACICHHOCTH?

1. SQLite

2. MySQL

3. Postgres Pro

4. Oracle Database
IIpaBunbHEIM OTBET: 3
[Tosicuenue:

e Postgres Pro siBisieTcst
MIPaBUIIEHBIM OTBETOM, TaK
Kak 370 poccuiickas CYB/,
OCHOBaHHasi Ha MOITHOU U
HanexHou PostgreSQL,
KOTOpasi OJIePKUBaET
CJIO)KHBIE THITHI IAHHBIX,
OKOHHbIE (PYHKIIMU
pacimpeHust Jist
CTaTHCTUYECKOTO aHaJn3a,
YTO JIEJIAET €€ MOJIXOASIIeH
JUtst pabOoTHI C TAaHHBIMU B
YCIOBUSIX
HEOIPEICTICHHOCTH.

e SQLite sBisercs
HEIIPaBUIILHBIM OTBETOM, TAK
Kak 3To BcTpauBaemast b1,
HE IIpeHA3HAYCHHAS IS
aHayn3a OOJBIINX JTaHHBIX.

ba3zosbrii (1-3
MUHYTBHI)




state — 570 KIIOUEBOE
nousitue B POMDP.

e  CkpsITas MapKOBCKast
moaens (HMM) siBnsiercst
HETMPaBUIBHBIM OTBETOM,
TaK KaK 3T0 MOJENb IS
NPOCHO3UPOBAHUA U
ananusa
MTOCIEIOBATEILHOCTEH, HO
HE U1l aKMUBHO20
NPUHATUS PeUleHUL.

e JlerepMHHNPOBAaHHBIN Tpad
COCTOSIHUH SIBIISICTCS
HCHpaBHHBHBmeTBeTOM,
TaK KaK OH HE yUYUTHIBAET
HHM CTOXACTHYHOCTb, HU
HETIOJTHYIO
Ha0JII01aEMOCTD.

e baiiecoBckas ceTh
CTaTUYECKOI'0 BHIBOJIA
SIBJISICTCS] HETIPABUJIbHBIM
OTBETOM, TaK KaK OHa
0OBIYHO WCIIOB3YETCS ISt
Pa30BBIX BHIBOJIOB, a HE
IS TIOCJIE0BATENBLHOIO
MIPUHATHUS PEIICHHUA BO
BPEMECHH.

e MySQL u Oracle Database
SIBJISTFOTCSI HETIPABUIIbHBIMH
OTBETaMH, TaK KaK 3TO
MPOIYKTHl aMEPUKAHCKUX
kommnanuii (Oracle
Corporation), a HE

OTCUYCCTBCHHBIC pa3pa60TI<I/1.

12.

Tema 3.1
CrannapTtu
3amus B
obnactu
WUHTEIUICKTY
aJIbHOT'O

IIK-7
CriocobeH
OCYIIECTBIISATh
HpOCKTHpOBaHH
€ MPOrPaMMHBIX
uHTEpPEHcoB

HUIIK-7.1
3HaTh
cpezcTBa
POCKTHPOBAHUS
NPOrpaMMHBIX
uHTepdericon
HIIK-7.2

METOJbI

u

12. Bompoc: YcranoBure
NPaBUIIbHYIO MOCIEJ0BATENBLHOCTD
(a3 corimacHo MeTo10JIOTUH
CRISP-DM.
1. MogaenupoBanue
(Modeling): Bri6op n
MPUMEHEHUE PA3INIHBIX

12. Bompoc: Pacrionoxwure B
JIOTHYECKOM TIOPSAKE ATAITBI
pa3BepThIBAHUS OTCUECTBEHHOM
1aTOopMBbI JUIsl aHATTN3a JIAHHBIX B
3aLIUIIEHHOM KOHTYpe.

ba3zosnbrii (1-3
MUHYTBHI)




aHanm3a
JAHHBIX

Ymetb NPUMEHSATH
METOABl M CpeAcTBa
IPOEKTHPOBAHHUS
KOMITBIOTEPHOTO
IPOrpaMMHOTO
obecreyeHus,
CTPYKTYp IaHHBIX, 0a3
JAHHBIX,
HpOrpaMMHBIX
uHTephericon

aJIrOPUTMOB
MOJICTTUPOBAHHUS U
KaJIMOpOBKa MX
napameTpoB.

2. Ilonumanue ganasix (Data
Understanding): Coop
TIEPBUYHBIX TaHHBIX U UX
NepBOHAYATILHOE
HCCIIeJIOBaHNE.

3. Tloaroroska manueix (Data
Preparation):
DopMHUPOBAHUE KOHEYHOI'O
Habopa JaHHBIX IS
MOJIeTHPOBaHUs (OYUCTKA,
npeoOpa3oBaHue,
arperanys).

4. TlocranoBka Ou3Hec-
3agaun (Business
Understanding):
Ornpeaenenue ueiei u
TpeOOBaHUI MPOEKTa C
TOYKH 3peHUsI OM3Heca.

5. Bmueapenue (Deployment):
Pa3BepThiBaHnE MOJIENTN B
IIPOU3BOJICTBEHHOMU CpeJie.

7. Omnenka (Evaluation):
[IpoBepka Toro, 4yTo
MOJEJIb JOCTUIIIA LieJIeH
MIPOEKTA, ¥ YTBEPKICHUE
CJIeIyFOIINX IIaroB.

[IpaBunbHEI Opsiaok: 4, 2, 3, 1, 6,
5

[Nosicuenue: CRISP-DM
HAYMHAETCS C TIOHUMaHUs OU3HeC-
neneit (4). 3atem ciexyer coop u
n3ydenue nanubix (2). [ocne atoro

1. Pazpabotka ETL-iponenyp
Y CKPUIITOB aHAIN3a Ha
Python.

2. YcTaHOBKa U HacTpoOWKa
poccutickoit OC (Hanpumep,
Astra Linux) Ha cepBepe.

3. HamonHenue 6a3bl
TECTOBBIMU JIAHHBIMU U
MIPOBEICHUE TPHUEMOYHBIX
HUCTIBITAHUH.

4. YcraHOBKa M HAaCTPOMKa
poccuiickoit CYB/]
(mammpumep, Postgres Pro)
.5. IlpoextupoBaHue
APXUTCKTYPBI PELICHUS U
CXeMBbI 0a3bl TaHHBIX.

IIpaBunpHeI nopsiaok: 5, 2,4, 1, 3
[Tosicuenue: CHauana
MIPOEKTUPYETCS apxXuTeKTypa (5).
3aTeM MoroTaBIMBAETCS
uH}pacTpykTypa —
yctanaBiuBaetcst OC (2). [Tocme
ATOTO Pa3BEPTHIBACTCS CUCTEMA
XpaHeHUs 1 00pabOTKH TaHHBIX —
CYB/J (4). Hanee peanusyercs
OuzHec-oruka ananmsa (1).
@uHaNbHBIN ATall — TECTUPOBAHUE
Bcero komruiekca (3).




JTAaHHBIE TIIATEILHO
noarorasiauBaroTcs (3). Tonbko Ha
CJIEITYFOIIIEM JTalle BRIOUPAIOTCS 1
HacTpauBatorcst mojenu (1).
[TocTtpoenubie Mmoaenu
BCECTOPOHHE OTIcHUBAIOTCA (6), U
€CJIM OHH yCTICIITHBI, BHEJIPSIFOTCS B
sKcIuTyaTamnuo (5).

Kpumepuu oyenueanusa ouaznocmuueckou paoomol:

Ounenka Kpurepun oueHnBanus
OTJMYHO oT 90 1o 100 % npaBUILHO BHIIOJHEHHBIX 3a/1aHUN
XOPOIIO ot 70 10 89 % npaBUILHO BBINOJHEHHBIX 3aJaHUI
YAOBJIETBOPHUTEIbHO oT 50 10 69 % npaBUIBLHO BHINOJHEHHBIX 3aJaHUN
Hey/J10BJIeETBOpHUTEJbHO | MeHee 50 % npaBUIbHO BBIIIOJHEHHBIX 3aJaHUN




