LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET»
«Q7» mapra 2024 r.

[Tporokom Nel

Pabouasi nporpamMma JuCHUIIMHBI (MOLYJI51)
«PexoMeHaaTeILHBIE CHCTEMBI»

Hanpasaenue noaroroBku: 02.03.0/ Mamemamuxa u komnvromepHvle HAYKU

Hanpagaennocts (mpoduiib) NOATOTOBKH: MamemamuKka u KOMNbIOmepHble

HAyKu

Kpaindukanus (cTenenb) BHINYCKHUKA: OAKa1a6p

®opma o0yueHus: ounas

Cpoxk ocBoeHus porpaMmsl: 4 2o0a

Ton nadopa: 2024

[NOKYMEHT MOAMUCAH
BNEKTPOHHOM NOAMNUCHLIO

MockBa
2024

DNEeKTPOHHBIA JOKYMEHT



Conep:xkanue

1. Kparkasi XapaKTepuCcTHKA TUCHUTIIHHBI (MOYJIS) ....ooovviiiiinirieiieiniesieesree s snee e snee e 3
2. IlepeyeHb MIAHUPYEMBIX PE3YJIBTATOB OOYUEHMSI .......vveevveeiiieeiiieesineessineessinesssnessssnesssnes 4
3. TEeMATHUECKMI IIAH ......ooiviiiiiiiiieiii et estee st e e et et et et e sse e n e e s b e e e sn e e sme e e reeareeanneenneeenns 7
4. Conep:kaHue TUCHUIITIHMHBI (MOLYIISA) ....vvviiiiieiinieiietasteeesteeesabeeessbeesssseesasseesssseesasseesnneesnnnas 7
5. YYEOHO-METOTMUYECCKOE OOCCIICUECHIIC .......vvvunneeeeereeetstassesesssesssssasssssssssesssttereeeseesrsnanrrreeeses 8
6. MaTepHaTbHO-TEXHUYECKOE ODCCTICUEHHIE ........vveeereeeiireesireesireesssreessseeesseessseessseesssnesssees 8
7. MeTOAUYECKUE U OLEHOUYHBIE MATEPHAIIB .......ooiuviiuiiatieiiieaiteeaieeesteeanteesseessseessesaseessnesseeses 10

DNEeKTPOHHBIA JOKYMEHT



1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma nucuuIuinHbl (Mo1yIist) «PeKoMeHIaTeNbHbIE CUCTEMBI) COCTaBJICHA B
COOTBETCTBUH C (hefiepalbHBIM TOCYJapCTBEHHBIM OOpPA30BATEIBHBIM CTAHAAPTOM BBICILIETO
oOpa3oBanus — 6akanaBpuar o creruaabHocTn 02.03.01 MaremaTrka 1 KOMIIBIOTEPHBIE HAYKH,
npoduiae MaremaTrnka 1 KOMIBIOTEPHBIE HAYKH, YTBEP KICHHBIN MPpUKa30M MUHUCTEPCTBA HAYKH
u BbIciIero oopasoBanus Poccuiickoit @enepannu Ne 807 ot 23.08.2017 rona.

N3ydyenune mucuniuimabl (MoIyist) «PekoMeHaaTebHbIe CUCTEMBI» BaKHO ISl HOHMMAHHS
MCTOJOB IICPCOHATIMU3AIMA KOHTCHTA W YIIYUHICHUSA ITOJIB30BATCIILCKOI'0 OIIbITA B PAa3JIMYHBIX
(POBBIX CepBUCaX. DTU 3HAHUS MO3BOJIIOT CO37aBaTh YPPEKTUBHBIC AITOPUTMBI, KOTOPHIE
IIOMOTAIOT OM3HECaM YBCIMYHUBATG BOBJICYHCHHOCTHb KJIIMCHTOB W OITHUMHU3UPOBATHL HNPOLCCCHL
NPUHSTHUS PEIICHUH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKH, MPOQPHIIH
Marematuka U KOMIBIOTEPHBIE HAYKH U BXOJIUT B 4acTh biioka 1, popMupyemyro yqacTHUKaMu
00pa3oBaTebHBIX OTHOIICHUH.

Jucnunnuna (MOAynb) uzydaercs Ha 4 Kypce B 7 wiu 8 ceMecTpe Ha BBIOOD.

Leap u3yyeHuss IMCHUIIMHBI (MOAYJIfA). OCBOGHHWE METOJOB U aJrOPUTMOB, KOTOPHIE
MO3BOJIAIOT CO3/aBaTh NEPCOHATM3UPOBAHHBIE PEKOMEHAALINHN JJIs 110JIb30BATENeH, yaydas ux
OTIBIT B3aUMOJICUCTBHUSA C IPOAYKTAMHU U YCITYTaMH.

3agauu u3yyeHus: AIMCHUIIHHBI (MOAYJIfA):

— OCBOGHME YMEHUN MPOBOAUTH pPa3BE/IbIBATENIbHBIN aHaAIU3 PEKOMEHAATEIbHBIX
JTaHHBIX, PEAIN30BbIBATh KJIACCUUECKHE PEKOMEHIATEIbHbIE AIITOPUTMBI;

— (opMUpOBaHHE HAaBbIKA BIJIAJICHUS COBPEMEHHBIMU OMOIMOTEKaMM i MOCTPOCHUS
PEKOMEHIaTeIbHBIX CHCTEM, METOJAaMH OIEHKH KauecTBa PEKOMEHIATENbHBIX aJIrOPUTMOB,
METOJIaMH padOThl C MAaTPUUHBIMH, TEH30PHBIMHU.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00Y4AIOUIUIICS 10JI2KEH

3Hamp:

— TO0Jb3Y U (PUHAHCOBBIN AP(HEKT PEKOMEHIATENbHBIX IIaTPOPM;

— YCTPOMNCTBO COBPEMEHHBIX UHIYCTPUAIBHBIX PEKOMEHIATENIbHBIX CUCTEM;

— c1ocoObl MOBBIIIEHUSI 00BICHUMOCTH U YMEHBIIEHHS] CMELICHU peKOMEH1aTelbHbIX
aJITOPUTMOB;

ymembw:

— TPOBOJUTH Pa3BEAbIBATEIbHBIN aHAIN3 PEKOMEH/IaTEIbHbBIX TaHHBIX;

— Ppeanu30BBIBATH KJIACCUUYECKHE PEKOMEHAATEIbHbIE aITOPUTMBI;

— coOuparh peKoOMeHJaTeIbHbIe MalIUIaiiHbl U3 0a30BBIX AJITOPUTMOB;

eénademp:

— TMPUMEHEHUEM COBPEMEHHBIX OMOINOTEK AJIsl MOCTPOEHUS PEKOMEH/1aTeIbHBIX CUCTEM;

— MeTOJaMHM OLIEHKH KayecTBa pEKOMEH/IaTeIbHBIX aJITOPUTMOB;

— MeToAaMH paboThl ¢ MATPUYHBIMHU, TEH30PHBIMH, MTOCIEA0BATEIbHBIMU U I'PadOBBIMU
JTAHHBIMHU.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMu YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PaOOThI 00 yJarOIIUXCSL:

Komnerenuus Conep:xxanue Nuauxkarop Ilepeyenpb MIAHMPYEMBIX
KOMINeTEeHIIN U KOMIIETeHIIH U pe3yJbTaTOB 00y4eHus Mo
JUcCHMIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTH CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOH
MOJIXOJT IS pEIIeHNUs OIIEHKH UCTOYHUKOB HH(PpOPMALINN 1 UX
MOCTaBJICHHBIX 33729 pEJeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMALINU U
CHHTE3UPOBATh TaHHBIE U3 Pa3INIHBIX
VMCTOYHHUKOB ]ISl pEIICHUs 3a/1a4,
MPUMEHSTh CHCTEMHBIH MOAXO0]] K
aHAIM3Y M PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJOTHSIMH JJT1 00pabOTKH
nH(popMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
MOJTydeHHON MH(pOpMaIIH
YK-2. Crioco0eH ompenensiTs Kpyr YK-2.1. 3HaeT ACUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOINE ACATEIBHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH PELICHUS 3a/1a4, OCHOBHBIE
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTIPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3agad
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenensaTh KpyT 3a7a4d B
MIPAaBOBEIX HOPM, paMKax IOCTaBJICHHOH 11eJIH, BHIOMPATh
UMEIOIINXCS PECYpCOB U ONTUMAJBHBIE CIIOCOOBI PEIICHHS
orpaHUYeHHUN 3aj1a4, YYUTHIBAs HMEIOIINECS PECYPCHI
Y OrpaHHYCHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAHWI O TPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKH U peanu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OTPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIN3a U
(dyHIaMEHTATbHBIC 3HAHUS B CMEXXHBIX JUCLUUIUINH; METOABI U
001acTH MaTeMaTHYECKOTO TIOJTXO/IbI, UCTIONIb3yEMbIC B Pa3THYHBIX
aHam3a, KOMILIEKCHOTO U o0acTsix MaTeMaTHKu
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHTh MaTeEMATHYECKHE
anreOpbl, aHATUTUIECKOM METO/IBI JUTSL PEIICHUS
TEOMETPHH, npodecCHOHANBHBIX 33124
IuddepeHunansHOR
T€OMETPUHU U TOIIOJIOTHH, OIIK-1.3. HNmeer HpaKTH‘{eCKI/Iﬁ OIIbIT
JIH(i)(i)epeHHHaHBHBIX pa3pa6OTKI/I nu peaJ'H/I3a]_II/I5{

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

MaTeMaTHUYECKUX MOJIENeH B
po(heCCUOHAIBHOM IeSTENbHOCTH
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MaTeMaTUYECKOH JIOTHUKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTU4YeCcKOi
CTAaTUCTUKU U CITyYalHBIX
MIPOIIECCOB, YHCICHHBIX
METO/IOB, TEOPETHUECKON
MEXaHUKH B

poheCcCUOHANTBHOMN
JIeATeIIbHOCTH
OIIK-4. CnocoOeH HaXOIHTh, OIIK-4.1. 3HaeT 6a30BBIe OCHOBBI COBPEMEHHOTO
aHaATM3UPOBATH, MaTeMaTHYEeCKOro amnmapara,
peann30BHIBATH TPOTPAMMHO CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
Y MCIIOJB30BaTh Ha pa3paboTKOM, pean3areii U OIeHKOMH
NPaKTUKE MaTEMAaTHIECKUE Ka4yecTBa MPOrPaMMHBIX MPOAYKTOB U
ANTOPUTMBI, B TOM YHCIIE C MPOTPaMMHBIX KOMIIJIEKCOB B
NPUMEHEHHUEM COBPEMEHHBIX Pa3IHMYHBIX 00TACTIX YETOBEUECKOM
BBIYUCIUTEIBHBIX CUCTEM JIeSITeTIbHOCTH
OI1K-4.2. YMeeT ucnoab30BaTh 3TOT
MaTeMaTUYECKU amnmapar B
npodeccHoHaILHOM AeSTeIbHOCTH
OIIK-4.3. NmeeT npakTU4ECKUN OTIBIT
MPUMEHEHHUS] COBPEMEHHOTO
MaTeMaTHYeCcKOro arnmapara,
CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
pa3paboTKOi, peanu3aliei U OlEeHKOM
Ka4ecTBa MPOTPAMMHBIX ITPOIYKTOB
HpPOrpaMMHBIX KOMIIEKCOB B
Pa3IUYHBIX 00JIACTSX YeTIOBEUECKOM
JIeSITeTbHOCTH
IK-1. Crioco6en popmymnupoBathb [K-1.1. 3HaeT METOBI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bOopMyIHPOBaHUIO 33]1a4, a TAKKE
TOYHOCTHIO, 000CHOBEIBAThH OCHOBHBIE ITPUHITHITBI
YTBEPKJICHHUS CTPOTO H MaTeMaTHYECKOT0 JI0Ka3aTeIbCTBa U
aQHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yJIbTaToB
pe3yabTaThl B 00J1aCTH IK-1.2. ‘YMeeT KOppEeKTHO CTaBUTh U
MaTeMaTHKH U (dopMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HAayK 3a/1a4, IPUMEHSATH CTPOTHUE METOJIBI
JIOKa3aTeNbCTBA ¥ AaHAJM3UPOBATH
MIOJTYYEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboThI ¢ 33/1a4aMU B
00JIacCTH MaTeMaTUKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
NpPUMEHEHUE MAaTeMaTHUECKIX METOJIOB
JUISL peIICHUs] IPAKTHYECKUX 33,149
IK-2. Crioco0eH peniaTh THITOBbIC [K-2.1. 3HaeT OCHOBBI MH(POPMAIIMOHHON U
3a7a9u poheCCHOHATBHOM oubnmorpaduveckon KyIbTyphbl, a
JeSITeTIbHOCTH B 00JIacTH TaKXKe MPUHIMITE THPOPMAITHOHHOH
MCKYCCTBEHHOTO 0€301acHOCTH ¥ IPUMEHEHHUS
WHTEJIEKTA, OMUPAasCh Ha WHPOPMAITUOHHO-KOMMYHHUKAITHOHHBIX
UHQOPMAITUOHHYIO 1 TEXHOJIOTHH B IPO(heCCHOHATBHOIM
oubnnorpaduyecKyro JIEATEIbHOCTH
KyJbTYpY, UCIIONB3YsI [K-2.2. Ymeet 3¢ (heKTHBHO HCIIONB30BAThH
UHPOPMAIHOHHO- WHPOPMAITMOHHO-KOMMYHUKAITHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISI PEIICHUS

TEXHOJIOTHH U YUUTHIBAs
OCHOBHBIE TPEOOBaHHUS
WHQOPMAITMOHHOHN

CTaHJAPTHBIX 37134
po(heCCHOHATIBHOM IEATENbHOCTH,
YUUTEIBAsA Tpe60BaHI/I${
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0€e30IacHOCTH

WHPOPMALIMOHHON 0€30MaCHOCTH

IK-2.3. HmeeT onbIT paboOThI ¢
HH(POPMAITHOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 00JIaCTH
HUCKYCCTBEHHOTO UHTEIJICKTA, BKJIIOYAs
co0umoIcHIEe HOPM HH()OPMAITHOHHOM
0€30IMaCHOCTH
IK-3. CriocoOeH MPUMEHSITh IK-3.1. 3HaeT OCHOBHBIE METOIbI
METOIBI MATEMATHYECKOTO U MaTeMaTHIECKOro 1
ANTOPUTMHUYECKOTO ANTOPUTMHUYECKOTO MOJICTTHPOBAHUS, &
MOJICTUPOBAHUS IS TAKXKe WX MPUMCHEHHUE TS PEIICHHSI
pEIIEeHUS KaK TEOPETUYECKUX M IMIPHUKIAIHBIX 3314
TEOPETUIECKUX, TAK U I1K-3.2. YMeeT mpUMEHATh METOBI
MPaKTHYECKUX 337124 B MaTeMaTHYECKOIo 1
paMkax npoheccHOHaIbHOMI ANTOPUTMHUYECKOTO MOJCTHPOBAHUS
IEITENBHOCTH JUTSL aHATIM3a U PEICHUS PA3THYHBIX
3a7a4 B 00J1aCTH MaTEMATUKH U
KOMIIBIOTEPHBIX HAYK
I1K-3.3. HMeeT ONBIT UCIIOIB30BAHUS METOA0B

MaTeMaTHYECKOTO
AJITMOPUTMHUYCCKOr0 MOJACIIMPOBAHUSA
NPH PELICHUH TEOPETHUCCKUX U
NPUKJIAIHBIX 337129 B
po(heCCUOHATIBHOMN IeATENbHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonrakTHas padoTa TKY .
pa3aena TMCUUIIIMHBI (Tekyumi
Jlexkmun | CeMuHApPBI
(Monyist) K CamocTosiTean KOHTPOJIb
(npaxkTHyec OHTPOJIb Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 [punoxeHus 1 OleHKa 6 6 24 Jomarmaue
PEKOMEHIATEIIbHBIX 3aJlaHus
CUCTEM
2 Kiaccnueckue 6 6 24 Jomariame
QJITOPUTMBI 3aJlaHus,
Tect
3 MHorocTaguiiHbIe 6 6 24 JloMarrHaue
CHUCTEMBbI 3aaHuA
4 [IpoGiems! u 6 6 26 Jomamrane
CMEIIeHUS 3a/IaHus,
Tect
5 WNunycrpuaabHbie 8 6 26 Jomarane
TEXHOJIOTHA 3a/laHus,
CopeBHOBaHUE
3auem ¢ oyeHKoIl 4
Hmozo: 32 30 4 124
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. ed.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIs)
Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) 10 TeMaM
AUCHUIIMHBI (MOYJIs1)
1 [TpunosxeHus u orieHKa buznec-npuinoxenus. OneHKa KayecTsa.
PEKOMCHAATCIIbHBIX CUCTEM
2 Knaccuueckue anroputMel IMonxonet Ha 0aze momobus. Monenn Ha rpadax. MarpuuHas
¢dakropuzanms.  [lpogsuHyras  daxrtopuszarnus. Mogenn — Ha
MOCIIEAOBATENBHOCTSIX.
3 MHorocTaguiiHble CUCTEMBI HelipoceteBoe paHKMpOBaHUE.
4 [Ipobnembl u cMeTeHus OOBSICHUMOCTh M HWHTEpPHpeTUpyeMocTh. [Ipo0iieMbl M CMEIICHUS.
OOyueHue ¢ MOJKPENIICHUEM.
5 WHnycTpuanbHblEe TEXHOIOTHH Wunyctpuaneaeie TexHomoruu. JlomeHnsle crieruduku. O0cyxaeHue
IMPAKTHUYCCKHUX BOITPOCOB.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Manos, [I. A. I'nmybokoe oOyueHne M aHanu3 JNaHHBIX. [IpakTHueckoe pPyKOBOJCTBO :
npakTudeckoe pykoBoacTBo / J[. A. Manos. - Cankt-IletrepOypr : BXB-IlerepOypr, 2023. - 272
c. - ISBN 978-5-9775-1172-8. - Tekcr : AIICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2123365.

2. PabGueBckuii, A. H. CuHTeTHYECKHE TaHHBIC U PAa3BUTHE HEMPOCETEBBIX TEXHOJIOTUH :
yueOHuK 11st By30B / A. H. PaGueBckuii. — MockBsa : U3narensctBo FOpaidt, 2025. — 187 c. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-17716-9. — Tekct : SJEKTpOHHBIA //
O6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/568661.

3. Memxenouu, JI. ANTOpUTMBI U CTPYKTYpPHI Ui MAacCHUBHBIX HAOOpOB IaHHBIX :
npakTudeckoe pykoBoacTBo / [I. Memxkenosud, 3. Taxuposud ; miep. ¢ anri. A. B. Jlorynosa. —
Mocksa : JIMK Ilpecc, 2024. - 342 c. — ISBN 978-5-93700-250-1. - Tekcr : anexTponnsiid. - URL:
https://znanium.ru/catalog/product/2205044.

4. Papuuangupat, C. ['myOokoe oOyuenue ¢ moakpemieHueM Ha Python. OpenAl Gym u
TensorFlow ans npodu : mpakTrudeckoe pykoBoactBo / C. Papuuanaupan. - Cankt-IletepOypr :
[Tutep, 2020. - 320 c. - (Cepus «bubnmoreka nmporpammuctay). - ISBN 978-5-4461-1251-7. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1756109.

Hononnumenvnan r1umepamypa:

1. CkopyOckuii, B. 1. MaremaTnueckast J1oTuka : y4eOHHMK U IPaKTUKyM Juist By30B / B. 1.
CxopyOckuii, B. 1. [Tonsixos, A. I'. 3p1koB. — Mocksa : M3garensctBo FOpaiit, 2025. — 211 c.
— (Beicmiee oOpaszoBanme). — ISBN 978-5-534-01114-2. — TekcT : dNEeKTPOHHBIA //
OopazoBarenpHas miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/561076.

2. Koncrantunosa, E. B. Teopwust rpadoB: anredpandeckasi TCOpHs : y4eOHHUK IS BY30B /
E. B. KoncrautunoBa. — MockBa : WznarensctBo IOpaiit, 2025. — 123 c¢. — (Bniciiee
obpazoBanmue). — ISBN 978-5-534-20172-7. — Texct : anmekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/569211.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIONMM MPOTUBOIIOKAPHBIM TPaBUIaM U HOPMaM U 00ecleunBaroliel MpoBeeHNEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, PeayCMOTPEHHBIX YU€OHBIM IJIAHOM.

[TomMerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
IIOMEUICHUA I CaMOCTOSITETbHOH pa6OTBI " IMMOMCHICHUS OJId XpaHCHUA U HpO(l)I/I.]'IaKTI/ILIeCKOFO
oOciy>)xuBaHus yueOHOro o6opynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJBIION ayTUTOPHH.

N3yueHue qucUUIUIMHBL (MOAYIA) o0eceunBaeTcs B y4eOHbIX ayIUTOPHSX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUarOIIKUXCsl, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUIsL MCTIONBb30BaHMsI MHBAJIUJAMH M JIMLIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHHEeM  JIOCTyla B 3JIEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  CpEly
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusl, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | basza manneix g I T-crienuaancTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazoBanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eaunoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekiums nudpoBbix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIN HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) [ sapy6exmoe | nuuensuonnoe

BpaysepsI:

Slupexc.bpaysep OTEYECTBEHHOE CBOOO/THO PacIpOCTPaHIEMOe
Google Chrome 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHUS

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE

TeXstudio 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecneveHne 1Jisl IVIAHHPOBAHUS H Y4eTa BPeMEHH:

Toggle app | 3apyOexHoe | CBOOOHO pacIpoCTpaHseMoe
CucTeMbl YHpaBJeHHs] MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHoe
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Cucrtembl ynpapjaeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nmuuensnonHoe
Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | sapy6Gesxuoe | muuensnonnoe
CrpaBo4YHO-NIPaBOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIpaBOBast OTEUECTBEHHOE JMLCH3UOHHOE
cucTemMa

CpencTBa aHTUBHPYCHOIH 3a1IIHTHI:

Kaspersky Endpoint Security amnst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE

Cranpmapraeiii Russian Edition

Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
ITakeTbl MPOrpaMMHBIX CPEACTB M OMOJIHOTEK:

AutoPsy 3apyOeKHOE CBOOOIHO PacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO paCIpPOCTPaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MetoanyecKue  OIleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B mpornecce uzyueHust AUCHUIINHBL (Moayiisi) «PekoMeHiaTenbHble CUCTEMBI» B paMKax
TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH HCIOIb3YIOTCS TaKUE BUABI Y4€OHOM paldOThl, KaK JIEKIHH,
IIPAKTUYECKHE 3aHATHS, JOMAIHHAE 3a/laHusl, TECThl, CODEBHOBAHHUE, a TAK)KE PA3JIUYHbBIE BUIbI
CaMOCTOSITENIbHOW paboThl 00ydaroluXcs MO 3aJaHHI0 IPENOAABATENs, HAIpPaBICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpeIUIeHHMe  MPaKTHYECKUX
poecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNUE UHULIUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepraa, Kak paBuiio, TEOPETHYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIHUI: KpaTKO U CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI WM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TONBITATHCS HAWNTH OTBETHI B PEKOMEHOBaHHOM yuTeparype. Eciu
pa3oOpaThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (I’lpaKmulteCKOM 3aH}zmuu) — aKTHBHasA pa60Ta CTYACHTA Ha CCMUHApPC,
€T0 OTBECTHI HAa BOITPOCHI MPEIOAaBaTCIIA U YIaCTUC B TUCKYCCHH.

I[J'I}I YCHICHIHOTO YYaCTHA B CCMUHAPC CTYACHTAM PEKOMCHAYCTCA 3apaHEC O3HAKOMUTHCA C
TEMOM O6C}’)KI[CHI/I}I, MMpOYNTATh HCO6XOI[I/IMBIC MaTCpuaJibl 1 MOATOTOBUTL BOIIPOCHI. Baxwuo
AKTUBHO CJIyHIaTb WU BOBJICKATHECA B JUCKYCCHUIO, BBICKA3biBasd CBOW MHCHHUSA U apIryMCHTHPYS UX.
HpI/I OTBCTAX Ha BOIIPOCHI IIpEriogaBaTeyid CTOUT OBITh YBEPCHHbBIM, YCTKHM U JIOTUYHBIM,
omnupasiCb Ha I/I3y‘leHHBII\/'I Marcpuall. Taxokxe moae3Ho moAACPIKUBATh AUAJIOT C OJHOKYPCHUKAMU,
4TOOBI 00OTraTHTh O6CY)KI[CHI/IC " paClIuPpUTL CBOW 3HAHUA.
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Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOoOMalllHUMHU 3aJaHUSIMHW BaXHO BHHUMATCIIBHO O3HAKOMUTLBCI C
TpeOOBAaHUSAMHU U CPOKAaMH BBINOJIHCHHs. PeKoMeHyeTcss pa30MBaTh 3aJaHHs HA 3Tarbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTh Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHKU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAHH-PECyPChI, I 00Jiee rITyOOKOro MOHUMAaHHMSI TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HAHWH. [IpOBOIWTCS MMOCIIE OCBOCHHS OIHOW WIH
HECKOJIbKAX TEM M CBHUJICTEIbCTBYET O KAueCTBE MOHUMAHUS OCHOBHBIX MOHATHH HM3y4aeMOro
Marcpuraja. TecToBbIC 3aaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, OCHOBHBIM pa3aciiaM,
Ba)XHBIM TEPMHUHOJIOTHYECKUM KaTCTOPHSIM H3y4aeMOM TUCIUTUTHHBI (MOIYJIS).

st MOArOTOBKU K T€CTY HEOOXOAMMO 3HATh TEPMUHOJOTHUECKHUI anmapar JTUCHUILTAHBI
(MOTyJ1s), TOHMMATh CMBICIT HAYYHBIX KATETOPHIA U YMETh X UCIIOJIb30BATh B MTPOPECCHOHATLHOM
JICKCHKEC. BJIa[[eHI/Ie HOHATUHMHBIM arrmaparoMm, BKIIIOUYEHHBIM B TECTOBBIC 3aJaHus1, I1IO3BOJISACT
NperoaaBaTelo  OBICTPO  MPOBEPUTh  yPOBEHb  NMOHMMAHHsS  CTYICHTAMH  BaXKHBIX
METOI0JIOTUYCCKUX KATETOPHIA.

CopesHosanue — OpPraHU30BAaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
COINIEPHUYAIOT JPYT C JAPYrOM JUIS JOCTHIKCHHS ONpPEIeNICHHOM IeNd, AEMOHCTPHPYS CBOU
HABBIKH, 3HAHUS WU CIIOCOOHOCTH B 3a/IaHHOM 00JIaCTH.

B mporecce moAroToBKM K COPEBHOBAHUIO OMUPANTECH HA CIEIYIONINE PEKOMEHIAINN:

1. Ilonnmanue 3aJa4M: BHHUMATEIBHO M3YYUTE YCIOBUS COPEBHOBAHUSA M YETKO
OTIpe/ICIIUTE 3a/ady, KOTOPYI0 HEOOXOJMMO PEIIuTh. Y OeAWTeCh, YTO Bbl MOHMMAETE, KaKWe
METPUKH OYIyT UCIIOJIB30BAThCS ISl OLEHKU BalllMX PE3yJIbTaTOB.

2. COop MaHHBIX: O3HAKOMBTECH C TPEAOCTABICHHBIM HaOopoM naHHBIX. [IpoBemute
aHaAJIU3 JaHHBIX, BBISIBUTE MPOMYIIEHHbIC 3HAYEHHUS, BBIOPOCHI U Jpyrue 0COOEHHOCTH, KOTOPbIE
MOT'YT IIOBJIMATH HAa MOACJIb.

3. BeiOop aaropuTMoB: HUCCIEQylTe pa3iHyYHbIe aJrOPUTMbI MAIIMHHOTO OOy4YeHUs,
NOIXO/AAIINE JUIA Bamiel 3amaun. HauHuTe ¢ MpOCTBIX MOJENeH, 3areM mepexoauTte K Ooiee
CJIO’KHBIM, €CIT 3TO HEOOXOAUMO.

4. O0yuyeHune U BaJIMJAUMA: pa3feiuTe AaHHbIE HA OOyYalollyl0 U TECTOBYIO BBIOOPKHU.
Hcnonb3yiiTe Kpocc-BaIUIALMIO ISl OLIEHKU KauecTBa MOJIENH U U30exkaHHs epeoOyueHHs.

5. OnTuMu3anus TUNEPNapaMeTPoOB: DKCIIEPUMEHTHPYHTE ¢ HACTPOHKAMU aJTOPUTMOB,
JUIS HAXOKJICHUS ONITUMAJIbHBIX TUIIepIapaMeTpoB.

6. JlokymMeHTAUUsl ¥ Mpe3eHTANMA: BEIUTE 3aIMCHA O CBOMX IOJXO0JaX, pe3ylbTarax U
BbIBOZIaX. [I0ArOTOBBTE SICHYIO M CTPYKTYPUPOBAHHYIO MPE3EHTALNIO /Il (PUHAIBHOTO OTYETA.

7. O0paTtHasi CcBSI3b W YJy4YlleHHe: TIOCIE TIOJIYYEHHUS pe3yTbTaTOB COPEBHOBAHUS
NpoaHaIM3UPyHTE OIIMOKM M HEAOCTaTKM Bameidl Mmojenu. Mcnonab3ylTe 3TOT ONBIT M
YJIYyUHICHUSA CBOUX HABBIKOB B 6YI[YHI€M

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HaNpaBiCHHAs Ha YIIyOJeHHOE
M3YYEHHUE OTJENIbHBIX TEM U BOIIPOCOB YUEOHON AUCHMIIIUHBI (MOTYJIS).

B npouiecce camocTosTeNIbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BaHHBIMU
MaTepHuajaMH NP MHHUMAIFHOM YYaCTHH MPEToiaBaTelsl. 3a1auul CTyIEHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIHi (06paboTka TeKCTa), MIOBTOPHOE U3yUeHUE YUEOHBIX MAaTepUAJIOB IJIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOIHUTEIHHBIX TEM, BHITIOJHEHNE YI€OHO-UCCIIEIOBATEILCKUX
3aJ]aHUN U IpyToe.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 110 JUCHUILIMHE (MOAYJII0)

Kpurtepun nosyyenusi ypoBHsi M OlleHUBaHUA ¢POPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuunanHe (moay.aamw) «PekoMeHaare/bHbIE CHCTEMbI»

OrneHuBaHue YpoBHSA Y4e€OHBIX JOCTIKCHUU, OOYYArOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYILECTBJISICTCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOW aTTECTAIlUH.
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IIpome:xxyTouHasi aTrecTauMsi 1O AUCIUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OYEHKOU, TPU STOM TIPOBOJUTCSA OIICHKA KOMIIETCHIMH, CcHOpPMHpPOBAHHBIX IO

JIUCILIUILINHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU U HpOMe)I(YTOqHOﬁ arTeCTalmuu

UCIIONIB3YETCS JeCATHOAIbHAS IIKaJIa OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
NATUOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oMm:

JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

O01mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl o
AUCUUIINHE (MOIYJIIO0)

10

OTauyHO

9

OTianaHO

8

OTianaHO

CTyoeHT TOJHOCTBIO BJaAeeT 3HAHHUSIMHU, H3JI0KCHHBIMUA B
pabodeii mporpamme, u TIIyOOKO OCMBICISIET TUCHHILINHY. OH
CaMOCTOSITEIBHO U JIOTHYECKH MOCIEJ0BaTEILHO OTBEYAET Ha BCE
BOIIPOCHI, aKIICHTUPYs] BHUMaHUE Ha Hanbojiee BKHOM. YMeeT
aHaJM3UpPOBaTh, CPAaBHUBATh, KIACCH(PUUUPOBATH, 0000IIATE,
KOHKPETU3UPOBATh M CUCTEMATU3UPOBATh N3YUCHHBIA MaTepuall,
BBIJICNSAS KIFOYEBbIC MOMCHTBI ¥ YCTAHABJIWBAs MPUYMHHO-
CIIeZICTBEHHBIE CBS3H. UeTKO (hOPMYIHPYET OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3yJbTAThl AHATU30B U JPYTUX UCCIICAOBAHNH,
a TaKKe perraet clioxHpie 3anaun. CTYICHT XOpOIIO 3HAKOM C
METOAaMH HCCIIEAOBAHHS, HEOOXOAUMBIMHU Uil MPAKTHYCCKON
JeSITENTBHOCTH, M YMEET CBS3bIBATH TCOPETHUYCCKHE ACTICKTHI
JUCHIUTUTMHBI (MOYJIsT) C MPAKTHYECKUMHU 3a/lad4aMH.

Xopomo

Xopormo

CryneHt oOnajgaeT 3HAHMSAMH TpEAMETa IMOYTH B IIOJHOM
o0BbemMe paboueil MporpaMMBbl H CaMOCTOSATEIBHO, JOTHUECKU
MOCJIEIOBATENIbHO U BCECTOPOHHE OTBEYACT Ha BCE BOIPOCHI,
AKICHTUPYA BHUMAHUC Ha HaI/IGOHee 3HaYUMBIX MOMeHTax. OH
yMeeT aHaIW3UpOBaTh, CPaBHUBATH, KJIACCH(UIMPOBATS,
0000mmaTh,  KOHKPETH3HpPOBaTh HM  CHUCTEMaTH3HPOBAThH
W3y4YEeHHBIH MaTepHhai, BBIIENSAS €ro KIIOYEBHIE ACHEKThl H
yCTaHaBIIMBas NMPUYNHHO-CIIC/ICTBEHHbIE CBs3u. DopMympyer
CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET PE3YILTATHI AHAIU30B
W JIpyTUX WCCICHOBAaHWHA, a TakkKe peIIaeT CIIOKHbBIC
CUTyallMOHHbIC 3a1aun. CTyJeHT XOPOILIO 3HAKOM C METOAaMH
UCCIIeJOBaHUS, HEOOXOIMMBIMHU TUIst NPaKTHIECKOU
JEATENIbHOCTH, U YMEET CBS3bIBATH TEOPETUUECKHUE ACIEKTHI
MpeaMeTa ¢ MPaKTUIECKUMH 3a]auaMH.

Y 10BIETBOPUTENBHO

YI[OBJ'ICTBOpI/ITeJ'IBHO

CryneHT oOjamaeT 0a30BBIMH 3HAHUSMH IO JIUCIUILIMHE
(MOJymI0), HO UCTIBITBIBAET TPYIHOCTH MPH CAMOCTOSTEIBHBIX
OTBETaxX M HCIOJB3yeT HETOUHbIE (GOPMYITUPOBKH. B xoje
OTBETOB OH JIOITyCKAeT OMIMOKHM, KAaCAIOIINECs CyTH BOIPOCOB.
CryneHT criocoOeH pemiaTh TOJNBKO CaMble MPOCTHIC 3a7add U
BJIa€E€T JINIIb MHWHUMAaAJIBHBIM Ha60pOM METOA0B
HCCJICIOBAHUS.

He cnan

He cnan

He cnaun

CTy,Z[CHT HC OBJIAACI 00s13aTeTEHBIM MUHUMYMOM 3HAHUHU 110
npeaMeTy W HE€ MOXCET OTBCTUTH Ha BOIIPOCHI, AaXXE€ €CJIN
npenogaBaTeiib 3a1a€T JOMOJIHUTCIbHBIC HABOAAIINEC BOIIPOCHI.
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Jucrtumanaa (Moaynb) «PexkoMeHIaTes bHbIE CHCTEMbI» OLCHHBACTCS — CICAYIOIIUM
obpazom:

AKTHBHOCTb | Bec ‘ KoJauuecrso | Onucanue

Haxonumenvnasn ouenka

Homarnaue 3aganus | 60% 3 HaGop 3ama4 mo TeMaM Heenu

TecTsr 2 [Mucermennas pabota ¢ HabopoMm 3a1ad, KOTOPBIE HYKHO
PEIIUTH 32 OTPaHUICHHOE BPEMS

CopeBHOBaHUE 1 Kaggle-style copeBroBanue ¢ 3amaueii Ha RecSys

Hpome.)fcymouuaﬂ ammecmauun

3aueT c OeHKOH 40% 1 VYcTHBIE WK THCbMEHHBIE OTBETHI HA BOIIPOCHI IO BCEH
JUCIUIUIMHE (MOIYIIIO)

@opmyJia pacuéTa UTOrOBOI OLIEHKH MO JMCHUILIUHE (MOaY 110) «PekoMeHaaTe/IbHbIE
cucrembl»: «0,6 X HakonuTenpHas oneHka (0,5 X cpennee 3a qomainHue 3aaanus + 0,2 X cpennee
3a tecThl + 0,3 X copeBHOBaHUE) + 0,4 X 3a4eT C OICHKOW».

Texkymmii KOHTPOJIb ycIeBAeMOCTH 00y4aIIUXCcs M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMALIHHE 3aJaHUS

Jlomamnee 3aganue 1.

3ananme 1.

PaspaboTaiiTe KOHIENIHIO OU3HEC-TIPHIIOKEHHS], KOTOPOE PelraeT KOHKPETHYIO TpodiemMy B
Balllell 1eJIeBOM OTpaciu (Hampumep, 37paBOOXpaHEHUE, OOpa3oBaHME WM SJIEKTPOHHAs
komMmepiusi). OnuiuTe KiIroueBble (QYHKUUMU HPUIIOKEHHS, LEJIEBYI0 ayIuTOpPUI0O U
npezrnonaraeMbele MeTpuku yenexa. Cozfaiite npoToTun uaTepdeiica noyip30BaTels ¢ IOMOLIbIO
1r000T0 MHCTPYMEHTA JUTsl TpoeKTupoBaHus (Hanpumep, Figma unu Adobe XD).

3aganmue 2.

Breibepure Tpu pa3nMYHBIX METOJA OLEHKM KadyecTBa IPOTPAMMHOTO OOecredeHus
(HampuMep, TECTHPOBAaHUE, PEBBIO KOJAa W AaBTOMATH3MPOBAHHBIE TECTHI) W MPOBEAUTE
CPaBHUTENBHBI aHAIM3 WX TPEUMYIIECTB M HEIOCTaTKOB. Hamummrte OT4eT, B KOTOPOM
OOBSICHUTE, KaK KaXIbli M3 METOJ0B MOXET ObITh INPUMEHEH B Hpolecce pa3paboTKu, U
IPEUIOKUTE PEKOMEHJAIMHU [0 X KOMOWHUPOBAHMIO JUISl TOCTUKEHHS HAMITYUIINX PE3YJIbTaTOB.

3ananmue 3.

Hccnenyiite nBa moaxoaa Ha Oase mojo0us (Hampumep, KomabopaTHBHAs (QUIbTpaLUs U
KOHTEHTHas (PUIbTPAIHsI) U CO3/IAiiTe MOJIENIb PEKOMEHIaTeIbHOW CUCTEMBI, UCTIONB3Ysl OJIMH U3
ATUX TOJXOJIOB. 3aTeM MOCTpOHTE TIpadoBYyH0 MOJEINb, MPEIACTABISAIONIYIO IMOJIb30BaTENeH U
TOBApbI, U MpOoaHAIM3UPYHTE, KaKk TpadoBbie adroput™Mel (Hanpumep, PageRank nnm anroputmsl
MOWCKa 10 Tpadam) MOTYT YIyUIIUTh KAuecTBO pekoMeHmaruii. [IoaroToBeTe npe3eHTanuio, B
KOTOPOH MpeICTaBUTE PE3yJIbTAThI BAIIETO aHAIN3a U MOICIIH.

JlomamHee 3agaHue 2.

3ananmuel.

W3y4unte OCHOBBI MATPUYHOHN (HDaKTOPU3AINH U PEATU3YITE aNrOpPUTM, KOTOPBIA UCIIOJIb3YeT
ATOT METOJ JUIsl PEIIeHUs 3a]]a4i PEeKOMEHIaTeNIbHOU cucTembl. Mcnomp3yiite Habop JaHHBIX O
MpeIIoYTEeHUsAX Moyb3oBareneil (Hanpumep, MovieLens). B Bamem mpoekre:

e Peanm3syiiTe MaTpuUHYyIO (DAKTOPHU3AIMIO C UCTIOIH30BAHUEM TPAJUEHTHOTO CITYCKA.
e OreHnTe KaueCcTBO PEKOMEHIAINH C TTOMOIILI0 METPUK, TakuxX kak RMSE win MAE.
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o [IloaroroBbTe OTYET, B KOTOPOM ONMIIKUTE MPOLECC, PE3YIbTaThl U BO3MOXKHbBIE
YIIy4LIEHUS.

3ananue 2.

Hccnenyiite MeTOBI MPOJIBUHYTOM (DaKTOpU3aIlNK, TaKKe KaK (PakTOpU3aIus 4epes CKPhIThIC
dakTopbl U perynspuszaius. PeannsyiTe olMH U3 3TUX METOJOB HAa TOM e HabOope JaHHBIX, YTO
U B IIEPBOM 3aJ]aHUH, TOOABUB:

e Perynspuszanuto uig npe1oTBpaLieHUs nepeoOyueHusl.

e (CpaBHEHHE MPOU3BOIUTEIHLHOCTH C OOBIYHON MaTPUYHOHN (haKTOpPU3AIUCH.

o IloaroToBbTe mHpe3eHTALMIO, B KOTOPOW MpPEICTaBUTE PE3yJbTaThl U OOCYIUTE, Kak
npoABUHYTas (haKTOPHU3AIHS BIHUSICT HA KAYECTBO PEKOMEHIAIIHIA.

3aganue 3.

Co3zpaiite HeMpoceTeBYI0 MOJENb JJIA 3aJaud PaHKUPOBAHMS, HCHOIB3YS apXUTEKTYpPY,
takyto kak RankNet i LambdaRank. B Bamem npoekre:

e BriGepure Habop HaHHBIX, CcOAEpXKAIIMA HHPOPMAIMIO O TOJIB30BATENAX U HX
MPEIoUTeHUsX (HapuMep, Habop TaHHBIX O MOMCKOBBIX 3aMPOCax).

e OOyuuTe MOJIENb U OLICHUTE KaYeCTBO PAHXKUPOBAHHUS C UCIIOJIB30BAHUEM METPUK, TAKHX
kak NDCG unu MAP.

e [loaroroBpTe OTYET, B KOTOPOM ONHIIUTE APXUTEKTYpPY MOJEIH, pPE3yJNbTaThl U
MIPEAIOKUTE BO3MOKHBIC YIIYUIICHUS JJIs MOBBIIIICHUS Ka4eCTBa PaH)XHUPOBAHMUSI.

JlomamHee 3ajaHue 3.

3aganue 1.

N3yunte MeToAbl OOBICHUMOCTH U MHTEPIPETUPYEMOCTH MOJIeNIel MALIMHHOTO 00y4eHus,
takue kak LIME u SHAP. PeanusyiiTe oIuH U3 3TUX METOJOB Ha YyXe OOyYEeHHOW MOenu
(HampuMep, Ha MoJieNHu Kiaccudukanum). B Bamem npoekre:

o BriOepure HaOOp AaHHBIX (HampuUMep, O KPEAMTHBIX 3asABKAaX MM MEIUIIMHCKHUX

JIMarHo3ax).

e OOBsicHUTE MpEJCKA3aHUs MOJAENIU Ul HECKOJIbKUX MPHUMEPOB, UCIONb3Yys BBIOPAHHBIN
METOJI.

e IloaroToBbTe OTYET, B KOTOPOM ONMILIUTE, KAK MHTEPIPETUPYEMOCTD BIIUSET Ha JOBEpUE
M0JIb30BaTENIeH K MOJIENN U KaKKe BbIBOJIbI MOXKHO ClI€aTh U3 MOIYYEHHbBIX OObSICHEHUH.

3ananme 2.

Hccnenyiite pasnuuHble TUIBI cMemieHuil (bias) B JaHHBIX M MX BIMSHUE Ha MOJEIH
MaluHHOrO oOy4yeHMs. BpiOepure oauH M3 HAOOpPOB MaHHBIX, B KOTOPOM IHPUCYTCTBYIOT
CMEILEHNS, ¥ BBIIIOJIHUTE CIEAYIOIIUE IIaru:

o IlpoananuzupyiiTe JaHHBIE HAa HAJUYKUE CMEUICHUH (HampuMmep, cMelieHre BRIOOPKH WK

CMEIIEHUE TTOATBEPIKICHNSA).

e OOyuuTe MOJENb Ha UCXOAHBIX JAHHBIX U OI[CHUTE €€ MPOU3BOAUTEIHHOCTb.

o IlompoOyiiTe yCTpaHUTh WM YMEHBIIUTH CMEUIEHHs (HampuMep, ¢ IOMOIIbI0 METOJI0B
nepenoJO0OpKH WM B3BEIIMBAHMS) M CpaBHHUTE pe3yibTaThl. [loATrOTOBBTE OTHYET C
AQHAJIN30M U BBIBOJIAMHU.

3ananmue 3.

Hccnenyiite MeToapl 00y4eHHUs! C TMOAKPEIUIEHHEM M BBIOEpUTE KOHKPETHYIO TOMEHHYIO
cnenuduky (Harpumep, Urpbl, pOOOTOTEXHUKA WK yIIpaBjieHHe pecypcamu). B Bamem npoexre:

e Peanuzyiite npoctyro Mozaens oOydeHus: ¢ mojakpervieHneM (Hampumep, Q-learning wim
DQN) s perienust 3a1a4u B BBIOpPAaHHOM TOMEHHOU crieliuduKe.
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e Ormenure 3QHEeKTUBHOCTh MOJIEIH, UCIIOIB3YSI COOTBETCTBYIOIINE METPUKH (HArpUMeEp,
cpe/Hee BpeMsl TIOCTUKEHUS LIEeTTU WM KOJIMYECTBO MOJYYCHHBIX HArpam).

e TloaroToBbTe MpE3EHTAINIO, B KOTOPOU 00CYAHTE, KaK IOMEHHBIE CTICIU(DUKY BIUSIOT Ha
BBIOOp aJITOPUTMOB U CTpaTeruii 00y4eHHsI, a TAK)KE Ha PE3yJIbTaThI.

IIpumepHoe onncaHue K COPEBHOBAHUIO

B copeBHOBaHWM HEOOXOJIMMO PEHIMThH 33Jauy PAHKUPOBAHHS 110 IAHCY HAJIUYHUS SBHOTO
bundexa (madk/mu3nanik). Jljis pemieHus MOXKHO —HCIOJB30BaTh JFOOBIE Monenu (Kak
3aTparmBaeMbie B Kypce, TaK U He BCTPEUABIINECS ).

B kadecTBe METPHUKH UCHIOIB3YETCS CPETHUI MO0 BCEM TEeCTOBBIM noJb3oBareasivm ROC AUC.

Bbasnnel 3a copeBHOBaHMe (MIPUBATHBIN JTHAEPOOPN):

ROC AUC >=

054-1

0.56 -2

0.58 -3

0.60-4

0.61-5

0.62-6

0.63-7

0.64-8

0.65-9

0.66 — 10

IIpumepHbIe 3a1aHUA IO TeCTAM
Tecr 1.
Bonpoc 1.

I'te HanOonbLINI MPOLIEHT PEKOMEHIaTeNIbHOTO Tpaduka?
a) Google Play
b) Amazon
c) Netflix
d) Pinterest
Ortgert: C.
Bomnpoc 2.
B 1994 r. GroupLens npeanoxxuiau cucreMy Ha Oase:
a) Koutenrnoro i2i
b) KonnmaboparusHoro i2i
¢) Kontentnoro u2u
d) KommabopatuHoro u2u
Ortger: d.
Bomnpoc 3.
[Touemy perrenne yqactaukoB The Netflix Prize ve Buenpumun?
a) bonbmme ancambnu Mosernei
b) Cwmena mapagurmel moTpedacHHS
c) CwmeHa ynpaBieHUs] KOMITAHUH
d) Mopgenu ycnienu ycrapeThb
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Ortser: 3, b.
Bomnpoc 4.
PexomeHnaTeIbHbIC aJrOPUTMBI OLICHUBAIOT Yepes:
a) Iloxp30BaTenbCKHE OMPOCHI
b) Omnnaiin sKcrIepUMEHTHI
¢) Oddnaita MmoaeupoBaHue
d) Tennmeps
OtserT: a,b,C.
Bomnpoc 5.
Retention nonp3oBarerneii npoiie BCero 3aMepuTh B:
a) JIIMHHOM OHJIAMH SKCIIEPUMEHTE
b) KopoTkoM oHaiiH SKCTIEpUMEHTE
¢) Kopotkom odduiaiin MoaeupoBaHun
d) dnuuHoM oddraitn MoaeIupoOBaHHH
Otger: a.

Tecr 2.

Bomnpoc 1.
K Mozensam Ha rpadax oTHOCATCS:
a) PinSage
b) SASRec
c) LightGCN
d) TwHIN
OrtBer: 4, C, d.
Bonpoc 2.
Implicit ALS otimuaercs ot Explicit:
a) HesiBHBIM BBIBOJIOM pEIICHHS
b) «Perynsipusanueii» Ha OTCYTCTBHE B3aMOICHCTBUSI
€) Hamumuuem naiikoB B Taprete
d) HanuumeMm KIMKOB B Taprete
Ortgert: b.
Bomnpoc 3.
SASRec otmmuaercst or BERT4Rec:
a) OrcyrctBueM 3agaun MLM
b) Cnoco6HOCTBIO paboTATh C MOCICIOBATEIHHOCTSIMU
c) KaysanbHoii MaTpHIIeii BHUMAHHUS
d) CnaBurom TapreTHoOM MOCIEA0BATSILHOCTH Ha | MO3HUIIHIO
OrtsBer: 4, C, d.
Bomnpoc 4.
Ha sTane parXupoBaHHS JIydIlle BCEro paboTaroT:
a) Explicit mogenu
b) Implicit monenu
C) DOBpucTHKH (CBEXee, MTOIMTUCKH)
d) SLIM
Ortser: a.
Bompoc S.
K MozensiM HelipoCeTeBOro paHKUPOBAHUS OTHOCSTCSL:
a) SA-TF
b) HiFormer
c) DCN-V2
d) Wide&Deep
Ortser: b, c, d.
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3amanus AJ151 NPOMEKYTOUYHOM aTTeCTANUM 10 JUCHHUILIMHE (MOTYJII0)

JJIA CHUCTEMATHYCCKOI'O aHajJm3a obOnactu
PEKOMEHAATCIIbHBIX CUCTEM.

Ne 3ananue OtBer Kommnerenuus

n/n

1 HazoBuTe OCHOBHYIO METpUKY OLIEHKH KauyecTBa Precision YK-1
PEKOMEHJATENbHBIX ~ CHCTEM,  H3MEPAIOLIYI0  JIOJI0
pENIeBaHTHBIX PEKOMEHIAIMN Cpear NPenIoKEeHHbIX.

2 Kak HazpiBaeTcs moaxo/ K peKoMeHaaTenbHbIM cucTeMaM, | KomnabopartuBHas YK-1
OCHOBAaHHBIH Ha  aHaJdW3€ TMOBEICHUS  IOXOXKHX ¢bunpTpanys
[10JIb30BATEIICH WM HJIEMEHTOB?

3 YKaxuTe METOA CHHTe3a WH(POPMAIHUH W3 Pa3IHIHBIX CucteMHBIN YK-1
HUCTOYHUKOB JUISI KPUTHYECKOH OLEHKH aJrOpUTMOB aHanm3
PEKOMEH/IaTEeNIbHBIX CHCTEM.

4 Hazosure HHCTPYMEHT TUTS 00paboTKH u Python YK-2
CTPYKTYpHUPOBaHUSI  JaHHBIX B  PEKOMEHAATENILHBIX
crcTeMax Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHI.

5 Kakoii anroputMm pexkomeHIaTenbHBIX cucTeMm cienyeT | llogxonx Ha Oaze YK-2
BBIOpaTh Ul pelleHus 3aad ¢ OTrPaHUYCHHBIMU nogoous
pecypcaMu BHIYHUCICHUN?

6 HazoBuTe mpaBoByt0 HOpMY, PEryJIMPYIOLIYI0 00pabOTKy GDPR YK-2
MEPCOHANBHBIX JaHHBIX B PEKOMEHIATEIbHBIX CUCTEMAX.

7 VYkaxuTe ONTUMaNbHBIM  CHOCOO0  pemieHHus — 3ajaad Matpuynas OIlK-1
PEKOMEH/IATEeNbHBIX CHUCTEM IPU HAJUYMU OrpaHUYeHuil | axTopuszaLus
Ha BpeMst 00padOTKH TaHHBIX.

8 Kax HaspIBaeTcs MeTon omnpeaeneHHs Kpyra 3afad st Ananuz OIlK-1
BHE/IDEHUSI PEKOMCHIATENbHBIX CHCTEM B Ou3Hec- TpeOoBaHMIA
MPUIOKEHUSIX C YUETOM PECYPCOB.

9 HazoBute maTemaTH4ecKUil METOMA, HCIOIb3YEMBIH st I'panuenTHbII OIIK-1
pelieHns 3ajad  ONTUMH3AalMHd B PEKOMEHJATEIbHBIX CITYCK
CHUCTEMaX.

10 | Ykaxwure Komu4yecTBO (PakTopoB B 0a30BOHl MaTpHUUHON k OIIK-4
¢dakTopuzauuy IS MOJEJIMPOBAHMSA NPEANIOYTEHUH
I0JIB30BATENEH.

11 | Kak Ha3piBaeTcd  anNroput™m, mOpuMeHseMbld Uit | CuHrynspHoe OIIK-4
WHTEPIPETALUN PE3yIbTaTOB B NMPHUKJIAAHOW MaTeMaTHKe pasyoxxeHue
PEKOMEH/IATENIbHBIX CHCTEM.

12 | HazoBure WHCTPYMEHT TUIsL maremaruuyeckoro | Markov chains OIlK-4
MOJICJINPOBAHHUS [0CJIeI0BATENLHOCTEH B
PEKOMEHIATENIbHBIX CHCTEMAX.

13 | Vkaxure oOuIyr0 3aKOHOMEPHOCTH B  MallMHHOM | Bias-variance IK-1
00y4YeHHH, ONMCHIBAIOUIYIO IlepeoOydeHHe Mojeneil B tradeoff
PEKOMEH/IATENTLHBIX CHCTEMAX.

14 | HazoBute kiroueByr0 MoOzenb, oMorammyto B aHamuse | Kiactepuszauus [K-1
JNAHHBIX  JUIi  BBISBJICHHS ~ 3aKOHOMEpPHOCTEH B
PEKOMEHIaTENbHBIX CHCTEMAX.

15 | Kak Ha3piBaeTcs TEHIACHIMS B MAaIIMHHOM OOYYeHHH, O6yuennue c [K-1
CBSI3aHHAsS C yNy4llleHHEeM KadecTBa PEKOMEHIALMI yepe3 | MOAKpeIuieHHeM
UTEPaTUBHBINA aHAJIH3.

16 | YkaxuTe NpUHIMI MAalIMHHOTO 00y4eHus, npuMeHseMblii | Kpocc-Bamunanus [K-2
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17 | HazoBure TpeGoBanme mHpoOpManuoHHOH Oe3omacHocty | lludpoBanue [K-2
IIpU paboTe ¢ TaHHBIMU B PEKOMEHAATEJIbHBIX CUCTEMAX.

18 | Kak HaspiBaeTcs TexHONorus s  3¢GGEKTHBHOTO OO6raunbIe IK-2
WCTIONB30BaHud MH()OPMAIIMOHHBIX PECYpCOB B 3aJadax BBIYUCIICHHS
HCKYCCTBEHHOT'O MHTEJICKTA.

19 | Vkaxure MeTOA  peUIeHUs  THUMOBBIX 3amad B | JlureparypHsblii [K-3
PEKOMEHIATENbHBIX ~ CHUCTEMax C  HCIOJb30BaHHEM 0030p
6ubrorpadnIecKkoit KyabTyph.

20 | HazoBuTe WMHCTPYMEHT Ui  COOJNIONEHHS  HOPM VPN [K-3

0e30macHOCTH pHu 00paboTke JTAHHBIX B
PEKOMEHIATENILHBIX CHCTEMAX.
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