MHHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUNMCKON ®EIEPAILINN
OEJNEPAJBHOE 'OCYIJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YUYPEXXJIEHUE BBICIHIEI'O OBPA30OBAHUSA
"PA3AHCKHM I'OCYJAPCTBEHHBIN PAJJMOTEXHUYECKHUA YHUBEPCUTET UMEHHU
B.®. YTKUHA"

COI'JTACOBAHO YTBEPXIAIO
3aB. BeITycKatomiei kadeapsl IIpopekrop no YP

IIpoexkTHpOBaHME peKOMEHAATEIbHbBIX CUCTEM

paboyasi mporpaMma JUCIHUILIMHBI (MOTYJIs)
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dopma 0OyueHHs O4YHas
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Pacnpeue.ﬂel-me YacoB JUCHMIIVINHBI 110 CeEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 3(2.1)

Kypce>) Uroro

Henens 16

Bun 3ansTuit vII PIT VI PIl

Jlexummn 16 16 16 16
JlaboparopHble 16 16 16 16
IIpaxTuyeckue 16 16 16 16
Huas koHTaKTHAS 0,35 10,35 0,35 0,35
pabora
KoncynsTrpoBanue 2 2 2 2
nepes 3K3aMeHOM H
MIPAKTUKON
HWroro ayn. 50,35 150,35 150,35 [50,35
Konrakrhast padora (50,35 50,35 |50,35 |50,35
Cawm. pabora 94 94 94 94
UYackl Ha KOHTPOITh 35,65 |35,65 |35,65 [35,65
Hroro 180 |180 180 |180

r. Psazaun



IIporpammy cocraBuin(u):

0.mexH.H., npo., Kpowunun A.B.

Pabouyas nporpamMma JUCLIUILIMHBL

HpoeKTnpOBaHne PeKOMEeHIAaTEC/IbHBIX CUCTEM

paspabotrana B coorBercTBun ¢ ®I'OC BO:

®I'OC BO - marucrpatypa no HarpasiaeHuto noaroropku 09.04.04 IMporpammuas urxkeHepus (nprkaz MuHoOpHayku Poccun ot
19.09.2017 r. Ne 932)

COCTaBJICHAa HA OCHOBAHHMH y4eOHOrO IUIaHa:
09.04.04 ITporpaMMHasi UHKEHEPUSL
YTBEPKIECHHOIO y4EHBIM coBETOM By3a oT 27.01.2023 nporokon Ne 6.

Pa6ouas nporpamma onoOpeHa Ha 3aceaHuu Kadeapsl

BoluncauTebHOI U NPUKIATHON MaTeMaTUKH

IIporokon ot 17.05.2023r. Ne 8
Cpok gerictBus nporpammbl: 2023-2025 yu.r.
3aB. kadeapoit OBeuxuH [ ennaauii Biagumuposuy



BusupoBanue PII/] 1151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ncronaenns B 2024-2025 yaeOHoM roay Ha 3aceqannn Kabeapsl
BeruncauTebHON U PUKJIAAHOH MaTeMaTHKH

[Iporokom ot 20241. Ne

3aB. kadeapoit

BusupoBanue PII/] 1,151 ucTIOIHEHUS B 04YepPeHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa ISt
ucnonHenus B 2025-2026 yueOHOM roy Ha 3acejaHuu Kadeapbl
BpruucauTebHON U NIPUKJIAAHOH MaTeMaTHKH

[Iporokomor 2025T. Ne

3aB. kadeapoit

Pabouas nporpamma nepecMoTpeHa, 00CykKIeHa ¥ 0100peHa JiIst
ucronaenns B 2026-2027 yaeOHOM roay Ha 3aceIaHnun Kadeaphl
BoruncauTenbHOM H NPUKJIATHONH MaTeMAaTHKHU

[Iporokom ot 2026 . Ne

3aB. xadenpoit

Pabouas nporpamma nepecMoTpeHa, 00CykKIeHa ¥ 000peHa JIIst
ucronaenns B 2027-2028 yueOHOM roay Ha 3aceaHnn Kadeaphl

BpluucauTebHOI U NPUKJIAAHOH MaTeMaTHKH

[Iporokom ot 2027r. Ne

3aB. kadenpoit




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.

[N

HSy‘{I/ITbZ OCHOBHEBIE MoAXOAbI K MOCTPOCHUIO PEKOMEHAATCIIBHBIX CUCTEM. PCKOMCH}IaTCJ'IbelC CUCTEMBI U COLITMAJIBHBIC
CCTH. Fpa(bOBLIe PECKOMEHAATCIIbHBIC CUCTCMBI.

2. MECTO JIMCHUILJIMHBI (MOAY.JIsI) B CTPYKTYPE OGPA3OBATEJIbHOM ITPOI'PAMMBbI

Huxn (paznen) OIT: |BI.B

2.1|TpedoBanus k npeIBapuTEeILHOI MOATOTOBKE 00y4alOIIEr0Cs:

2.1.1|MeTombl MaIIMHHOTO O0YUYCHHS

2.1.2|IIpoeKTHO-TEXHONOTNUECKas IPAKTUKA

2.1.3|YuebHas npakTHKa

2.1.4|Hetipo-HeueTKHE CHCTEMBI

2.1.5|OcHOBBI HCKYCCTBEHHOI'O HHTEJIEKTA

2.1.6|OLAP-TexnomOrNM

2.1.7|IIpoekTupoBaHUe KCIEPTHBIX CUCTEM

2.2|IucuuminHbl (MOAYJIH) U PAKTHKH, JJIsI KOTOPBIX 0CBOEHHE AAHHOI JHCHHUILIHHBI (MOIYJIs1) HEOOX0AMMO KaK
npeanecTBy0Iee:

2.2.1|BeInosiHEHHE M 3aIUTa BBIMTYCKHOW KBATN(UKAIIMOHHON PaboThI

2.2.2|HayuHo-uccienoBareinbckas pabora (4acts 2)

3. KOMIIETEHLIUM OBYYAIOLIETOCSI, °OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI AV CLUITIMHBI
(MOJY.JIST)

IIK-2: CnocoGen BbIOMpaTh, pa3padaTbiBaTh U NPOBOANTH IKCIIEPUMEHTAJIBLHYIO POBEPKY padoTocnoco0HOCTH
MPOrPaMMHBIX KOMIIOHEHTOB CHCTEM HCKYCCTBEHHOI0 HHTEJUIEKTA 10 o0ecnedeHN 0 TpedyeMbIX KpuTepues 3¢ (eKTUBHOCTH
M Ka4eCcTBa (DYHKIIMOHUPOBAHUS

IIK-2.1. Beioupaert u pa3padaTbiBaeT NporpaMMHble KOMIIOHEHTHI CUCTEM HCKYCCTBEHHOI0 HHTEJIJIEKTA

3HaTh

- OCHOBHBIE KpUTepHH 3((HEKTUBHOCTH U KaueCTBa () YHKIIMOHUPOBAHHS CHCTEMBI, OCHOBAHHOM HA 3HAHUSX: TOYHOCTD,
PENIEBaHTHOCTD, TOCTOBEPHOCTh, IIETIOCTHOCTh, OBICTPOTA PEIICHHUS 3a/1a4, HAJIS)KHOCTD, 3AlUIICHHOCTh () yHKIIHOHUPOBAHHUS
CHCTEM, OCHOBAHHBIX Ha 3HAHMIX

- METOJIbI, SI3BIKK M MMPOrPaMMHBIE CPEICTBA Pa3pabOTKK MPOrpaMMHBIX KOMITOHEHTOB CHCTEM, OCHOBAaHHBIX Ha 3HAHUAX
YMmernb

- BBIOMpATh, aIallTUPOBATh, pa3pabaThiBaTh U HHTETPUPOBATH IPOrPaMMHBIC KOMIIOHEHTBI CHCTEM, OCHOBAHHBIX Ha 3HAHMUSIX, C
YYETOM OCHOBHBIX KpUTEpHEB 3(P(PEKTUBHOCTH M KauecTBa () YHKIIMOHUPOBAHHUS

Baanern

- HaBBIKAMH OICHKH 3()()EKTUBHOCTH M KauecTBa ()yHKIIMOHUPOBAHHUS MPOrPAMMHBIX CHCTEM, OCHOBAHHBIX Ha 3HAHHSIX

ITK-2.2. IIpoBoAMT 3KCIePUMEHTAIbHYIO IPOBEPKY PA00TOCHOCOGHOCTH CHCTEM HCKYCCTBEHHOI0 HHTEJLIeKTa

3HaThL

- METOJIbI TIOCTAHOBKH 3aj1a4, IPOBEICHHUS U aHAJIN3a TECTOBBIX U AKCIIEPUMEHTAIBHBIX UCIBITAHUN pab0TOCIIOCOOHOCTH CUCTEM,
OCHOBAaHHBIX Ha 3HAHUIX

YMmerhb

- CTaBHTh 3a71a4U U IPOBOJMTH TECTOBBIC M AKCIICPUMEHTAIBHBIC UCIIBITAHUS PAOOTOCIIOCOOHOCTH CHCTEM, OCHOBAHHBIX Ha 3HAHMUSAX,
aHAITM3UPOBATh PE3YJAbTAThl 1 BHOCUTh H3MCHEHUS

Baapersb

- HaBBIKAMU OLICHKH PE3yJIbTATOB MPOBEPKU paObOTOCIOCOOHOCTH MPOrpaMMHBIX KOMIIOHEHTOB CUCTEM, OCHOBAaHHBIX Ha 3HAHUSX

IIK-6: Cnocoden PYKOBOJIUTDH NPOCKTAMHU MO CO3TaHNI0, BHCAPCHUIO H HCITOJIb30BaAHUIO OTHOIi HJTH HECKOJbKHUX CKBO3HBIX
[ll/I(l)pOBbIX cyﬁTexnonornﬁ HCKYCCTBC€HHOI'O HHTEJVIEKTA B NIPUKJIAAHBIX o0s1acTAX

IIK-6.3. PykoBoauT npoekTamMu B 00J1aCTH CKBO3HOI 1indpoBoii cy0TexHonoruu «PexoMeHaaTeIbHbIe CHCTEMbI H CHCTEMbI
MO/IEPKKH MPUHATHS PelIeHnii»

3Harp

(hyHIaMeHTaJbHBIE PaBUiIa TOCTPOCHUS PEKOMEHIATEIbHBIX CUCTEM U CUCTEM MOJJIEPXKKHU MPUHSTHUS PEIICHUH, OCHOBaHHBIX Ha
MHTEJUIEKTYaJIbHBIX PUHIUIIAX, METO/BI U MOIXO/IbI K IUIAHUPOBAHUIO U PEATH3AIMHU IIPOEKTOB 110 CO3/IaHHI0 CHCTEM
MCKYCCTBEHHOT O HHTEIJIEKTa HAa OCHOBE CKBO3HOM HU(POBOH cyOTexHOMOrnu «PexoMeHnarenbHple CHCTEMBI M CHCTEMBI TTOIEPIKKH
MIPUHSATHUS PEIICHUI

Ymernb

PYKOBOJMTH IIPOSKTAMH 10 CO3AaHUI0, BHEJPEHUIO U TOJJIEPHKKE CHCTEM UCKYCCTBEHHOI'O MHTEJICKTa HA OCHOBE CKBO3HOM
uudpoBoii cyoTexHonoruu «PekoMeHaaTenbHble CHCTEMBI M CUCTEMBI MOACPIKKH NPUHSTHUS PEILIECHHI»

Baanern

HaBBIKAMHU PYKOBOJCTBA IIPOEKTaMH B 00JIaCTH CKBO3HOW IIM(BPOBOH cyOTeXHONIOTHMH «PeKOMEHIaTeIbHbIE CHCTEMBI U CHCTEMBI
MOATEPKKH IIPHUHSTHUS




B pe3yabTaTte ocBoOeHHS TUCHUIIUHEI (MOTYJIsI) 00Y4AIOIIMIICS T0KEH

3.1

3HaTh:
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- APXUTCKTYPHBIC MMPUHIUIIBI ITIOCTPOCHUA CUCTEM MCKYCCTBEHHOI'O MHTCIUICKTA,

3.1.2

- METOAbI ACKOMITIO3UIIMHA OCHOBHBLIX ITOACUCTEM (KOMHOHCHTOB) " pcain3anu ux B3alMOJICHCTBHS HA OCHOBE
METOAOJOTUH NPEAMETHO OPUECHTUPOBAHHOI'O IPOCKTUPOBAHUSA

3.1.3

- METOAbI U UHCTPYMECHTAJIBHBIC CPEACTBA CUCTEM UCKYCCTBCHHOI'O MHTCIJICKTA, KPUTECPHUU UX BI)I60pa n MCTOIbI
KOMIUIEKCUPOBAHHUA B paMKaX CO3/IaHU MHTETPHUPOBAHHBIX FI/I6DI/II[HLIX HUHTCJUICKTYAJIbHBIX CUCTEM PA3JIMYHOI O
HasHA4YCHUA

3.14

- €ZIMHBIC CTaH/APTHI B 00J1aCTH 0E30MacHOCTH (B TOM YHCIIE OTKA30yCTOHYMBOCTH) U COBMECTUMOCTH IIPOrPAMMHOI0O
o0ecre4eHus], STAIOHHBIX aPXUTEKTYP BBIYUCIUTEIBHBIX CUCTEM U IIPOIPAMMHOI0 00€CIeUeH s TEXHOIOTUI U CHCTEM
HCKYCCTBEHHOI'0 UHTEIIJICKTA

3.15

- METOJMKH OIpeJeNIeHNs] KPUTEPHEB COMOCTaBICHHUS IPOrPaMMHOI0 00eCIIEUSHUS U KPUTEPUEB STAJIOHHBIX OTKPBITHIX
TECTOBBIX cpeJl (YCIOoBUiA)

3.1.6

- KIIaCCbl ME€TOIOB 1 AJITOPUTMOB MAaIlITMHHOI'O 06y‘I€HI/IH

3.17

- METOAbI U KPUTCPHUHU OLICHKH KadeCTBa Moz[eneﬁ MalluHHOI'O 06y'-IeHI/I$I

3.1.8

- yHEGHUIMPOBAHHBIC U OOHOBIISIEMBIC METO/IOJIOTHH OMMCAHMsI, COOpa U Pa3METKH JaHHBIX, 8 TAKKES MEXaHU3MbI KOHTPOJIS
3a COOJTIOIGHUEM YKa3aHHBIX METOONOT Uit

3.1.9

- IPHUHIIUIIBI TIOCTPOCHHS PEKOMEHAATENBHBIX CHCTEM M CHCTEM MOAICPKKU MPUHSATHS PEIICHII, METO/BI M IIOAXOMBI K
[UTAHUPOBAHHIO M PEATU3aLHHU [IPOSKTOB I10 CO3/IaHUI0 CHCTEM HCKYCCTBEHHOIO MHTEIUICKTa HA OCHOBE CKBO3HOMN
IU(PPOBOH TEXHOIOTHH

3.2

YMmeTh:

3.2.1

- BBICTpauBaTh apXHUTEKTYPY CUCTEMbI HCKYCCTBEHHOI'O MHTCIIJICKTA, OCYIICCTBIATh JEKOMITO3ULINIO OCHOBHBIX ITOJACUCTEM
(KOMHOHCHTOB) " peajiu3alyi nux B3aHMO,£[efICTBPISI Ha OCHOBC METOILOJIOIrMU NPEAMETHOOPUCHTHPOBAHHOI' O
MIPOCKTUPOBAHUA

3.2.2

- BBIOUpATh, MPUMEHSATH 1 HHTETPUPOBATH METO/Ibl M MHCTPYMEHTAJIBHBIEC CPEJICTBA CUCTEM MCKYCCTBEHHOIO MHTEIIEKTA,
KPUTEPHHU UX BHIOOpA M METO/IbI KOMIJIEKCUPOBAHUS B PAMKaX CO3/1aHHsI HHTETPUPOBAHHBIX THOPUIHBIX
HMHTEJJIEKTYaIbHBIX CHCTEM Pa3IMYHOrO Ha3HAYECHHUS

3.2.3

- MPUMEHSTh U pa3pabaThiBaTh AUHBIC CTAHAAPTHI B 00JaCTH 0€301aCHOCTH (B TOM YHCJI€ OTKa30yCTOMYHBOCTH)
COBMECTHMOCTH MTPOrPaMMHOI0 00€CIICUCHHU S, TAIOHHBIX apXUTEKTYP BBIYUCIUTEIBHBIX CHCTEM U MPOrPAMMHOTO
obecrevyeHuns: TEXHOJIOTHI U CUCTEM UCKYCCTBEHHOT'O MHTEIJIEKTa

3.24

- ONPEJICIIATh KPUTEPHH COMOCTABIICHHS IPOrPaMMHOI0 00ECIICUSHHS M KPUTEPUU TAJTIOHHBIX OTKPBITBHIX TECTOBBIX CPEJI
(ycnoBui) B 1EAX ONpeaeacHuUs KauecTBa U 3P PEKTUBHOCTH IPOrPaMMHOT0 00SCIICUSHHS TEXHOIOTHid U CUCTEM
HCKYCCTBEHHOI'0 UHTEJIJICKTa

3.2.5

- CTaBUTh 3a1a4U U pa3pa6aTHBaTB HOBBIC METOABI U aJITOPUTMBI MAIIMHHOT' O O6y‘IEHI/I}I

3.2.6

- OOpeaAcIATb KPUTCPUU U METPUKH OLICHKH PE3YJIbTaTOB MOJACIIUPOBAHUS IIPHU IMOCTPOCHUU CUCTEM UCKYCCTBEHHOI' O
HWHTCIUICKTa B PICCJIG,IIyeMOfI obnacTu

3.2.7

- pa3pabaThiBaTh YHU(DUIIUPOBAHHBIC U OOHOBIIIEMbIC METOIOJIOTUH OMKCAHMS, COOpa M Pa3METKHU JaHHBIX, a TAKIKE
MEXaHU3MbI KOHTPOJIS 32 COOJIFOJICHUEM yKa3aHHBIX METOIOIOrHid

3.2.8

- PYKOBOIMTE NPOEKTAMM I10 CO3JaHUIO, BHEAPEHUIO U IOAJEPIKKE CUCTEM MCKYCCTBEHHOIO MHTEIUIEKTa Ha OCHOBE
CKBO3HOHU IU(pOoBOi TexHONOrNHN «PEKOMEHIATENbHBIE CUCTEMBI M CUCTEMBI MOJJIEP>KKU IPUHSTUS PELICHHUH»

3.3

Baagern:
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- HaBBIKAMU ITOCTPOCHHUSI aPXUTEKTYPhl CUCTEMbI HCKYCCTBEHHOI'O HHTEIUIEKTa, OCYILECTBICHHUS IEKOMITO3UIIMA OCHOBHBIX
rojicucTeM (KOMIIOHEHTOB) U pealIn3aliy UX B3aUMO/ICHCTBHS HA OCHOBE METO/I0JIOTMH ITPEIMETHOOPUEHTUPOBAHHOT'O
IIPOEKTUPOBAHUS

3.3.2

- METOAAMH U MHCTPYMCHTAJIbHBIMHA CPEACTBAMU CUCTEM UCKYCCTBEHHOI'O UHTECIIJIEKTA, KPUTCPUAMU UX BLIGOpa u
METOAaMH KOMIUICKCUPOBaHHA B paMKaX CO3JaHWSI MHTETPUPOBaAHHBIX FI/I6pI/II[HI>IX HUHTCJUICKTYAJIbHBIX CUCTEM
Ppa3JIMIHOro Ha3Ha4YCHUA

3.3.3

- HaBBIKAMH pa3pa0OTKH €JMHBIX CTAHJIAPTOB B 00JIACTH 0€30MaCHOCTH (B TOM YHCJIE OTKa30yCTOWYUBOCTH) U
COBMECTHMOCTH ITPOrPaMMHOI'0 00€CTIeYeHU S, STAIOHHBIX aPXUTEKTYpP BBIYUCIUTEIBHBIX CUCTEM U IPOrPaMMHOI0
obecreyeHns: TEXHOJIOTHI U CUCTEM UCKYCCTBEHHOT'O MHTEIIJIEKTa

3.34

- HAaBBIKaMU OIPEACICHUA KPUTCPUCB COITOCTABJIICHUA ITPOIrPaMMHOI O obecreueHus u KPHUTCPUCB 3TAJIOHHBIX OTKPBITBIX
TECTOBBIX CPEC/ (yCHOBHﬁ) B LIEJIX ONIPEACIICHUA KaUuCCTBa U 3(1)(1)6KTI/IBHOCTI/I nporpaMmMHOr o 00eCIeUeHNs TEXHOIOT Uil 1
CUCTEM HUCKYCCTBCHHOI'O MHTCIJICKTA

3.3.5

- HAaBBIKaMHU ITIOCTAHOBKH 3a1a4u U pa3pa60TK14 HOBBIX METOJOB U aJITOPUTMOB MalllMHHOT' O o6yqu1/1;1

3.3.6

- HaBBIKaMH OIIPEACIICHUA KPUTEPUCB U METPUK OLICHKH PE3YIbTATOB MOJACIIUPOBAHHUA IPU ITOCTPOCHUU CUCTEM
HUCKYCCTBCHHOI'O HHTCIJICKTA B Hccnez[yeMoﬁ obactu

3.3.7

- HaBBIKaMH pa3pa60T1<1/1 yHI/I(bI/II_II/IpOBaHHLIX 1 OOHOBJISIEMBIX MeTO)IOJ'IOFI/Iﬁ onuvcaHus, c6opa " pa3ME€TKH NJaHHBIX, a
TAKXKC MCXaHU3MOB KOHTPOJIA 3a CO6J'IIO,I[CHI/I€M YKa3aHHbIX MeTO)IOJ'IOl"I/Iﬁ




3.3.8]- HNpUHIHUIIAMU PYKOBOACTBA MPOCKTAaMU IO CO3JaHUI0, BHCAPCHUIO U MMOAACPIKKE CUCTEM UCKYCCTBECHHOI'O MHTCJIJIEKTA Ha

OCHOBE CKBO3HOMU HH(prBOﬁ TEXHOJIOTUH ((PeKOMeH,I[aTeJILHHe CHUCTEMBbI U CUCTEMBI NOAACPIKKU IIPHUHATUA peHleHHﬁ))

4. CTPYKTYPA U COJAEP KAHME IUCITUIIJIMHBI (MOY JIA)

Kon HaunmenoBanue pa3ienoB u Tem /Buj 3auatusi/ | Cemectp / | YacoB | Kommneren- | Jlutreparypa dopma
3aHATHSA Kvnc 107011 KOHTDOJIS
Pa3nen 1. OcHOBHBIE TOAXO0BI K MOCTPOEHUIO
PeKOMeHIaTeIbHBIX CHCTEM
1.1 Jlexuuu /Tema/ 3 0
1.2 Beenenne. PexomeHnaTeIbHBIE CHCTEMBI: 3 8 MK-2.1-3 |JI1.1 JI11.2J12.1 9K3aMeH
OIIpeJICJICHHE, THITBI, 3a/Ia4H. [1K-2.1-Y J12.2
HenepcoHanu3upoBaHHbIE pEKOMEHIAIHH. [1K-2.1-B
AcconuaTyuBHbIE paBUIIA. [K-2.2-3
ANrOpUTMBI TOMCKA ACCOLIMATUBHBIX MTPABHII: [K-2.2-y
Apriori, ECLAT, FP-Growth. [IK-2.2-B
[Mepconann3upoBaHHBIE PEKOMEH/IAIHH.
Martpuna npeanodareHui
(OLIEHOK), SIBHBIE U HESIBHBIE METO/BI MTOTYICHHUS
OIICHOK. Mephbl CX0/ICTBA.
Komna6oparusHas ¢punprpanus. [Ipobiema
XOJIOJTHOTO CTapTa.
OubTpanys Ha OCHOBE cofeprkanus. Monenb
LDA, monens TF-IDF.
MarpuuHast (hakropu3aius. AJropUTMBbI
MatpuuHoil pakropuzauuu: SVD,
SVD++, NMF. Peanu3aius B TOTOBBIX
oubnuorekax (scikit-surprise).
I'nOpuaHbBIE peKOMEHIATEIbHBIE CHCTEMBL.
MeTozpl OLIEHKH KayecTBa
peKOMeHIaTeNbHBIX CUCTeM. PamkupoBaHue.
Knaccuduxanuus anropurMon
o0y4eHus paHxupoBaHuio. baliecoBckoe
MePCOHATN3UPOBAHHOE
pamxupoBanue. /Jlex/
13 Jlabopatophsle pabotsl /Tema/ 3 0
1.4 Coopka u 3amyck yaeOHoro BeO-caiita /J1ad/ 3 1 MK-2.1-3 KOHTPOJBbHBIE
MK-2.1-y BOIPOCHI
IK-2.1-B
IK-2.2-3
MK-2.2-y
I1K-2.2-B
15 HenepconanusupoBanHsle pekomeraamu. /Ip/ 3 2 IK-2.1-3 KOHTPOJIbHBIE
IK-2.1-y BOIPOCHI
I1K-2.1-B
[K-2.2-3
MK-2.2-y
I1K-2.2-B
1.6 Anroput™ Apriori 115 TOMCKa aCCOLIMATHBHBIX 3 1 [K-2.1-3 KOHTPOJIbHBIC
npasun. /JIa6/ MK-2.1-y BOIPOCHI
IK-2.1-B
IK-2.2-3
MK-2.2-y
I1K-2.2-B
1.7 DOpMHUPOBAHKE PEKOMEHIAIIUH HA OCHOBE 3 2 IK-2.1-3 KOHTPOJIBHBIE
aCCOLMATHBHBIX mpaBwi /I1p/ MK-2.1-y BOIPOCHI
[1K-2.1-B
IK-2.2-3
IK-2.2-Y

I1K-2.2-B




1.8

COopa JIOTOB 0 JEWCTBHAX MONTH30BATEIS HA
cTpaHMIax BeO-caiira. /J1ab/

IK-2.1-3
MK-2.1-y
[K-2.1-B
[IK-2.2-3
[K-2.2-Y
IK-2.2-B

KOHTPOJIBHBIC
BOIIPOCHI

1.9

Pacuer HesBHBIX OLICHOK Ha OCHOBE JIOTOB O
JICHCTBHSIX IOJIB30BATEINS HA
crpanunax sebd-catira /Ilp/

IK-2.1-3
IK-2.1-y
IK-2.1-B
IK-2.2-3
IK-2.2-y
IK-2.2-B

KOHTPOJIBHBIC
BOIIPOCHI

1.10

ANropuT™ KOITAa00paTHBHOM (DMUIIBTPAIIK Ha
OCHOBE CXO/ICTBa
nonb3oBareneil. /J1a6/

[K-2.1-3
[K-2.1-y
[1IK-2.1-B
[IK-2.2-3
IK-2.2-Y
IK-2.2-B

KOHTPOJIbHBIC
BOIPOCEHI

1.11

ANTOPUTM KOJTa0OpaTUBHON (HUIBTPALMH HA
OCHOBE cX0JCTBa 00BeKTOB. /IIp/

I1K-2.1-3
IK-2.1-y
IK-2.1-B
IK-2.2-3
IK-2.2-y
I1IK-2.2-B

KOHTPOJIBHBIC
BOIIPOCHI

112

Cocrasnenue npoduis oobekra. /J1ad/

IK-2.1-3
IK-2.1-y
I1K-2.1-B
I1K-2.2-3
MK-2.2-y
IK-2.2-B

KOHTPOJIbHBIE
BOIPOCHI

1.13

Cocrasinenue npodwst nonszopatens. /I1p/

IK-2.1-3
MK-2.1-y
IK-2.1-B
[IK-2.2-3
IK-2.2-Y
I1K-2.2-B

KOHTPOJIbHBIC
BOIPOCHI

1.14

Anroput™ GUIBTPAIMHA HA OCHOBE COACPIKAHMS.
/J1ab/

[1K-2.1-3
IK-2.1-Y
IK-2.1-B
MK-2.2-3
[K-2.2-Y
[1IK-2.2-B

KOHTPOJIBHBIC
BOIIPOCHI

1.15

AnroputMbl MAaTpUUHOH (akropuzaiuu. /J1ad/

IK-2.1-3
MK-2.1-y
[IK-2.1-B
I1K-2.2-3
IK-2.2-y
I1K-2.2-B

KOHTPOJIBHBIC
BOIPOCEHI

1.16

I'nOpuaHEI pekoMeHaaTeNb b anroputy™. /I1p/

I1K-2.1-3
IK-2.1-y
IK-2.1-B
IK-2.2-3
[K-2.2-Y
[1K-2.2-B

KOHTPOJIBHBIC
BOIIPOCHI

1.17

dopmupoBaHne peKOMEHAINI Ha OCHOBE
MaTpulbl npeanoureHui. /J1ad/

IK-2.1-3
IK-2.1-y
I1K-2.1-B
IK-2.2-3
MK-2.2-y
IK-2.2-B

KOHTPOJIBHBIE
BOIPOCHI

1.18

CamocrositensHast pabora /Tema/




1.19 IpopaboTka yueOHOr0 MaTepuana Jekuuit /Cp/ 12,5 MK-2.1-3
MK-2.1-y
[K-2.1-B
I1K-2.2-3
IK-2.2-Yy
IK-2.2-B
1.20 IMoaroroBka k nabopaTtopHbIM padoram /Cp/ 28 IK-2.1-3
MK-2.1-y
IK-2.1-B
[K-2.2-3
[K-2.2-y
[1K-2.2-B
1.21 IMoaroroBka k pyoexxHomy KoHTpoito /Cp/ 3 IK-2.1-3
MK-2.1-y
I1K-2.1-B
I1K-2.2-3
IK-2.2-Y
IK-2.2-B
1.22 Jlpyrue BHABI CaMOCTOSTENIBHOM padoTs /Cp/ 2,75 IK-2.1-3
MK-2.1-y
[K-2.1-B
[K-2.2-3
[K-2.2-Y
I1K-2.2-B
Pa3gen 2. PekomengaTenbHble CHCTEMBI U
conuanbHbie ceTu. I'padoBbie
peKoMeHIaTeIbHbIe CHCTEMBI.
21 Jlexuum /Tema/ 0
2.2 ColManbHbIC CETU: ONpeCICHUE, TUIIBI, 3a/1a4H. 8 TIK-2.1-3 |JI1.1 JI1.2J12.1 JK3aMeH
®deHoMeH “TeCHOro MK-2.1-y J2.2
Mupa”. Vcrons30BaHKe IaHHBIX, TTOJYYCHHBIX H3 [K-2.1-B
COITUATIBHON CETH, MIPHU TIK-2.2-3
dbopmupoBannu pexomenaanui. I'padoBbie 6a3bl [K-2.2-Y
JTaHHBIX. IHCTpYMEHTBI IK-2.2-B
BU3yalM3aluy U aHaiuu3a rpadoB: networkX,
igraph, gephi, graph-tool.
Knmka, coo01ecTBo. ANropuTMbI TOMCKA
COOOIIECTB: aJrOPUTM
pacnpocTpaHeHus1 METOK, alrOpuTM [ upBaHa-
Hrromana, walktrap,
fastgreedy, meton Jlysena. [Ipumenenue
anroputMma PageRank s
OIpeACTIEHHNS BIUATEILHOCTH Y3110B. [laTTepHBI
TIOBEJICHUS MOIb30BaTeNeH
B COIMATIBHBIX ceTsiX. I padoBbie
pEeKOMEHIaTeNbHBIE CHCTEMBI. [IprMephl
ucronp3oBanus. [IpencraBnenne 0ObEKTOB B BUAES
rpada, mpeacTaBICHHe
MOJIB30BaTeNel 1 0OBEKTOB B BUE IBYIOIBHOTO
rpada. [Iporuo3upoBanue
CBsI3eH Kak 3aj1aya MOCTPOCHHS PEKOMEH/IAIUH.
Krtaccuduxaius MeTo10B
MPOrHO3MPOBAHUS CBSI3eH B OMHOIOIBHOM Tpade.
Mertoznbl Ha OCHOBE
TOIOJIOTMM CeTH. MeTo/bl Ha OCHOBE CIIy4aifHOro
OnmyxaaHust. AITOpUTM
node2vec, MPOrHO3UPOBAHUE CBSI3CH Kak 3a1a4ya
KJaccudukanuu.
I'pynmoBbie peKOMEHIATEIbHBIE CHCTEMBL.
Hcnone3oBaHne HEYETKOH
JIOTHKH B PEKOMEHIATEIBbHBIX cucreMax. /JIex/
2.3 JlabopaTopusle pabotst /Tema/ 0




2.4

I'padoBass CYB/. /J1a6/

IK-2.1-3
K-2.1-y
[K-2.1-B
[IK-2.2-3
IK-2.2-Y
IK-2.2-B

KOHTPOJIBHBIC
BOIIPOCHI

2.5

BerinonHeHue 3anpocoB Kk rpadoBoi 0aze TaHHbBIX.
/J1ab/

IK-2.1-3

KOHTPOJIBHBIC
BOIIPOCHI

2.6

[MoaroroBka nemMorpaguuecKux TaHHBIX
MONb30BaTENEH IS
kinacrepusanud. /I1p/

[K-2.1-3
[K-2.1-y
I1K-2.1-B
IK-2.2-3
IK-2.2-y
I1K-2.2-B

KOHTPOJIBHBIC
BOIIPOCHI

2.7

Knacrepu3zamus nons3oBateneit o
nemorpaduyeckum naHHbIM. /J1a6/

MK-2.1-3
[K-2.1-y
[IK-2.1-B
[IK-2.2-3
IK-2.2-y
IK-2.2-B

KOHTPOJIbHBIC
BOIPOCEHI

2.8

Buzyanuszauus rpada yqaeOHON colMaibHOI ceTH.
/J1a6/

I1K-2.1-3
IK-2.1-y
IK-2.1-B
IK-2.2-3
IK-2.2-y
[1IK-2.2-B

KOHTPOJIBHBIC
BOIIPOCHI

2.9

ANTOpUTMBI BBIJIENICHHS coo0ecTB.  /J1ab/

IK-2.1-3
IK-2.1-y
I1K-2.1-B
I1K-2.2-3
IK-2.2-y
I1K-2.2-B

KOHTPOJIbHBIE
BOIPOCHI

2.10

Komnma6opaTuBHast GUIBTPALHS C YIETOM
cerMenTa mojas3osarens. /J1a6/

IK-2.1-3

KOHTPOJIbHBIC
BOIPOCHI

2.11

Aunroputm node2vec. /J1a6/

IK-2.1-3
IK-2.1-y
IK-2.1-B
IK-2.2-3
[K-2.2-Y
I1K-2.2-B

KOHTPOJIBHBIC
BOIIPOCHI

2.12

[TporHo3upoBaHue cBs3eii B rpade COUUaTBLHON
ceru. /J1ab/

IK-2.1-3
IK-2.1-y
I1K-2.1-B
IK-2.2-3
IK-2.2-y
IK-2.2-B

KOHTPOJIBHBIC
BOIIPOCHI

2.13

dopmupoBaHUe peKOMEHIAINH 110 pe3yIbTaTaM
nporHozupoBanust. /IKP/

0,35

IK-2.1-3
MK-2.1-y
[IK-2.1-B
I1K-2.2-3
IK-2.2-y
I1K-2.2-B

2.14

KomnnabopaTuBHasi GUIBTpanus ¢ y4eTOM
cerMeHTa nonb3oBarens. /IIp/

I1K-2.1-3
IK-2.1-y
IK-2.1-B
IK-2.2-3
[K-2.2-Y
IIK-2.2-B

KOHTPOJIBHBIC
BOIIPOCHI

2.15

CamocrositensHas padora /Tema/

2.16

ITpopabotka yuebHOro MaTepuana nekuuii /Cp/

20,75

I1K-2.1-3
MK-2.1-V
[K-2.1-B
[IK-2.2-3
[K-2.2-Y
IK-2.2-B




2.17

[Toaroroeka k nmaboparopusiM padoram /Cp/

22

IK-2.1-3
K-2.1-Vy
I1K-2.1-B
IK-2.2-3
[IK-2.2-Y
I1K-2.2-B

2.18

[MoaroroBka k pyoexxHomy Kontpoito /Cp/

IK-2.1-3
[IK-2.1-V
I1K-2.1-B
IK-2.2-3
IK-2.2-y
I1K-2.2-B

2.19

Jpyrue Bufpl camocTosTesbHOM pabotsl /Cp/

IK-2.1-3
[K-2.1-Y
TIK-2.1-B
IK-2.2-3
I1K-2.2-Y
IK-2.2-B

Pa3snen 3. Dx3amen

3.1

KoncynsTrpoBanue nepen sx3ameHom /Tema/

3.2

KoHcynbTHpOBaHUE TIepe]] SK3aMEHOM U
npaktukol /Kuc/

IK-2.1-3
IK-2.1-y
IK-2.1-B
IK-2.2-3
[IK-2.2-Y
[IK-2.2-B

3.3

Dk3ameH /Tema/

3.4

IToaroroBka K sk3aMeHy /DKk3amen/

35,65

IK-2.1-3
MK-2.1-y
[IK-2.1-B
IK-2.2-3
[IK-2.2-Y
I1K-2.2-B

5. OHEHOYHBIE MATEPHUAJIBI IT1O JUCHUITIJIMHE (MOAYJIIO)

OueHouHbIe MaTepralbl IPUBEAEHBI B IPHIOKEHNH K paboueil mporpaMme JUCHUILIUHEL (M. TOKYMEHT «OLeHOYHbIe MaTepHaIbl
no aucuuiuinHe «[IpoekTupoBaHue PEeKOMEHAATEIBHBIX CHCTEM)

6. YYEBHO-METO/MYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHME JTUCITUIIJIMHBI (MOAY JIsS)

6.1. Pekomenayemast 1uTepaTypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpEBI, COCTaBHTEIHN 3ariaBue W3narenscTBo, KomnuuectBo/
rof HazBaHue ObC

JI1.1 |Pyukun B.H., ®ynun |YHuBepcanbHbIH HCKYCCTBEHHBIH HHTEIUICKT U SKCIICPTHBIC CII6.: BXB- 978-5-9775-
B.A. CHCTEMBI [etepOypr, 0460-7, 1

2009, 240c.

JI1.2 |Pyukun B.H., Koruuronorust 1 HCKyCCTBEHHBII HHTEIUIEKT Ps3anb: 978-5-85057-
Pomanuyk B.A., Y3opouse, 2012, |586-1, 1
Oynun B.A. 260c.

6.1.2. lonojaHuTeIBbHAS INTEPATypa
Ne ABTOpBI, COCTaBUTEIH 3ariaBue W3parenscTBo, Konunuecro/

rog

Ha3anue DbC




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | Komnuecro/
rox HasBanue DbC
JI2.1 |Hemumona JI.A. Mertozpr KaUeCTBEHHOTO aHaM3a JaHHBIX B 3a/1a4ax npuHsaTHs |Ps3ans, 2018, 1
pelIeHnii : MeToa. yKas. 52c.; mpui.
JI2.2 |bapanunkoB A.W. WudopmanmoHHas nojiep>Kka MPUHATHS PEIICHUH: METO/I. Pszans: , 2020, |,
yKa3. K MPaKT. 3aHATHSIM : MeToquieckue yKa3aHHs https://elib.rsre
u.ru/ebs/downl
0ad/2769

6.3 Ilepevyens MPOrpaMMHOro odecrneyeHnsi 1 HHYOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 [lepeyeHnb JHIIEH3MOHHOTO M CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOrPAMMHOI0 00ecnevdeHusi, B TOM YHCJIe 0TeYeCTBEHHOT 0

NMPOU3BOACTBA
HaumeHoBanue Onucanne
Pyton Csobonnoe 1O
Chrome CeobomHoe 1O
Firefox Caoboxnoe ITO
OnepaunonHas cucrema Windows Kommepueckas nuueH3us
Kaspersky Endpoint Security KomMepueckast THIeH3Hs
Oracle CB00OOIHO pacnpocTpaHsieMoe MPOrpaMMHOE 00eCIICUeHHE IO JTMIICH3USIMH
6.3.2 TlepeyeHs HH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 |Undopmannonno-npasosoii noptan TAPAHT.PY http://www.garant.ru
6.3.2.2 [Cucrema Koncynwsrantllntoc http://www.consultant.ru
6.3.2.3 |[CnpaBounas mpaBoBasi cucrema «KoncymprantIlirocy (moroBop o0 mHpopManmoHHOH moanepkke Nel342/455-100 ot
28.10.2011r.)
7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUITIJIMHBI (MOYJIST)
106 yueOHO-aAMMHHUCTPATUBHBIN KOPIYyC. YueOHas ayauTOpHs IS MPOBEACHUS 3aHATHH JICKIIMOHHOTO U CEMHHAPCKOTO
THIA, TPYNIOBBIX U MHIUBUYAIbHBIX KOHCYJIBTAIMN, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHOM aTTecTanuu 30 mect
npoekrop BENQ
11 TIK ¢ BO3MOXHOCTBIO MOAKITIOUEHHS K ceTH «/HTepHeT» U o0ecrneyeHneM J0CTyIa B 3JIeKTPOHHYI0 HH(OPMaIOHHO-
1 00pa3oBaTeNbHyIO Cpemy:
LIT: AMD 3411, O3V: 416, [13Y:780 I'6 (4 wTyk);
IT: AMD 3013, O3VY: 4T,
TI3Y: 780 I'6 (3 mryk);
LIIT: Intel Pentium 4 class 2659,
O3VY: 116, I13Y: 50 I'6 (4 mtyk).
110 yyeOHO-aAMUHHCTPATUBHBIN KoOpIyc. YueOHas ayIuTopus AJIsl IPOBENEHHS 3aHATHN JIEKIMOHHOT'O U CEMHHAPCKOr0
THIIA, TPYIIIOBBIX M MHAWBUIYAIbHBIX KOHCYIBTALMH, TEKYIETO KOHTPOJIS ¥ MPOMEXYTOIHOM arTtectanuu 20 MecT
TIpoexrop: HITACHI CP-X400 3LCD
2 21 IIK ¢ BO3MOXHOCTBIO MOAKITIOUEHHsI K ceTH «MHTepHeT» U 00ecreueHueM JI0CTyIa B 3JCKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTEIbHYIO CPEILY:
IIIT: Intel Core i5-4570
O3VY: 816
113Y: 1 T6 (1 mT.)
106a yueOHO-aIMIHUCTPATUBHBIA KOpIyC. AyIUTOpHS sl CAMOCTOSTEIbHOM paboThl 42 MecT
mpoekrop BENQ
15 TIK ¢ BO3MOXHOCTBIO MOIKITIOUEHHS K ceTH «MHTepHeT» M 00ecreueHueM JI0CTYIa B 3JICKTPOHHYIO WH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely:
IT: 2x Intel Pentium II/1II class 2126, O3Y: 2 T'6, [1I3Y: 74 I'6 (1 wmt)
3 1IIT: Intel Pentium I1/111 class 3192,
03V:4T10,
3VY: 200 I'6 (13 mwT.)
LIT: Intel Pentium II/III class 2128,
0O3VY:2T16
T13Y: 74716 (1 wr.)

8. METOAUYECKHUE MATEPHAJIbBI IO JTUCITUIIJIMHE (MOZY JIIO)




MCTOI[I/I‘IGCKOG obecrieucHue JUCHUIUIMHBI TPUBEACHO B MIPUJIOKCHUHU K pa60qel71 nporpaMme IUCHOUIIINHBL (CM. JOKYMCHT

«MCTO,E[I/I‘IGCKI/IG YKazaHuA AU CHUTUIAHBI ((HpOGKTI/IpOBaHI/Ie PECKOMCHIATCIIbHBIX CI/ICTeM»)

NOAM1CAHO
3ABEZYIOLLIMM
KA®ELPbI

NOANMUCAHO
3ABEYIOLLNM
BbIMYCKAOLLIEN
KA®E/IPbI

NoANNCAHO
HAYAJTIbHUKOM YPOI

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

®reoy BO "PIrPTY", PIPTY, OBeukuH FeHHaaui
Bnagvmuposuy, 3aBeaytowmin kacdeapoi BNM

®reoy BO "PIrPTY", PIPTY, OBeukuH FeHHaaui
Bnaaummposuy, 3aBeaytowmii kadeapoit BMM

®reoy BO "PrPTY", PIPTY, Ep3binésa AHHa
AnekcaHaposHa, HavanbHuk YPOT
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