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1. leab, 3a1auM ¥ IVIAHUPYEMble Pe3yJIbTATHI 00yUeHHs M0 AUCHUIITUHE

(Lenv u 3a0auu oceoenus oucyunumnst, coomeememayrowue yenu OIT)

[lenpro  mpenojaBaHusi  JUCUUIUIMHBL  «PeKOMeHJaTelnbHbIE  CHUCTEMBD»
ABJISIETCS] O3HAKOMJICHHE C MPUHIMIAMU paOOThl PEKOMEHAATENbHBIX CHUCTEM U
PAacCCMOTPEHHE  BOMPOCOB, CBS3AaHHBIX C OCOOCHHOCTSAMH TIPOSKTHPOBAHUSA,

HCIIOJIb30BaHUS MTOJOOHBIX CUCTEM.

3ajayaMy JIMCLUMIUIMHBI SIBJIIFOTCS: HM3YyYEHHE OCHOBHBIX KOHUENUUA H
IIPUHLNAIOB PEKOMEHIATEIBHBIX CHCTEM; HCCICAOBAHUE PA3JIMYHBIX AJITOPUTMOB,
WCIIOJB3YEMBIX B PEKOMEHJIATENIbHBIX CHUCTEMaxX; aHaJM3 W CPAaBHEHUE Pa3IMYHBIX
METPUK JJs1 OUeHKH 3(G(HEKTUBHOCTH PEKOMEHAATENbHBIX CHCTEM; HCCIIEI0BaHUE
npobjieM M BBI30BOB, CBSI3aHHBIX C  IIOCTPOGHHEM M JKCIUTyaTalueu
PEKOMEHATEINBHBIX CUCTEM; IIPAKTUUECKOE IIPUMEHEHUE ITOJIYyYECHHBIX 3HAHUN 4depes
pa3pabOTKy  COOCTBEHHOM  PEKOMEHJATEJIbHOM  CHUCTEMbl WJIM  IPOBEJCHUE
JKCIIEPUMEHTOB C CYLIECTBYIOIUMHU CUCTEMAMH.

KoMrieTeHnn ¥ HHAUMKATOPbl, GOpMUpPYEMBIE Y 00YHaIOIIUXCS:
KO}I 1 HAMMCHOBAaHHEC

NuankaTopbl A0CTHKEHUSI KOMIETEHIIUH

KOMIICTCHIIUU
2 3
[TK-2. CnocobGen pa3pabateiBath | [IK-2.1. Pa3pabaTeiBaeT NPHUIOKEHUS CHCTEM
U TECTUPOBATh MPOTPAMMHBIC | HCKYCCTBEHHOTO MHTEIUIEKTA
KOMIIOHEHTBI pPEIIeHUs 3a1ad B
cucTeMax HCKYCCTBEHHOTO
MHTEJUIEKTa [IK-2.2.  IIpoBoguT  TECTUPOBAaHHE  CHCTEM

HNCKYCCTBCHHOI'O MHTCJIJICKTA

IIK-8. CnocobeH co3maBaTh 1
BHGHpS[TI: O)IHy HNJIN HECKOJIBKO
CKBO3HBIX IU(DPOBBIX
CyOTEXHOJIOTHI UCKYCCTBEHHOTO
HHTEIEKTa

[IK-8.1. VYwyactByer B peanu3anmuu IPOEKTOB B
o0acTH  CKBO3HOM IM(POBON  CyOTEXHOJIOTUU
«PexomMeHlaTeNbHBIE ~ CUCTEMBI U CHCTEMBI
MOJIEPIKKY IPUHATHS PELLICHUI»

[1K-8.2. VYwyactByer B peanu3aliii TPOCKTOB B
00JacTH  CKBO3HOM IM(POBOH  CyOTEXHOJIOTUU
«KoMmnbroTEpHOE 3pEHUE»

2. MecTo aucuumiiuebl B cTpykrype OII

[IpenmecTByromue aucUUIUIMHBL  (Moayiu), mpaktuku, HUP, np.. YVueOnas
MpakTuKa (HAy4YHO-UCCIEeNOBaTeNbCKass paboTa (MOJTydeHHWE TEePBUYHBIX HABBIKOB
HAy4YHO-HCCIeI0BaTeNbcKOU padoThl)), Teopus u mpakTHKa MPOrpaMMHON HHXKEHEPHH,
Buprtyanuzanus u o01a4HbIe TEXHOJIOTUN



[Tocnenyrome  AUCHUIUIMHBL U

(TexHonoruveckas), rocyJapCTBEHHas

3.1. CTpyKTYpa AUCHHUILINHBI
Jl5is ouHO# popMBI 00YUESHHUS

IMPAKTHUKU:
HTOroBasi

ITpousBoicTBEHHAs
IloaroroBka K
MPOIICAYPE 3aIUTHI U 3allIUTa BITYCKHON KBaTU(DUKAIIMOHHONW PabOThI

3. CTpyKTYypa M cojepKaHue TUCHMILTHUHbI

aTTecTranus:i,

IMIPpaKTHKa

Bunx yuebnol paboThl Beero | Bcero | Cemectp | Cemectp
3E 4acoB 7 8
OBLLA S TPYJJOEMKOCTb JUCLIUILIMHbI 7 252 106 146
KOHTAKTHAS PABOTA* 2
AYJIUTOPHAS PABOTA 2 72 34 38
Jlekuu 1 36 18 18
[IpakTuueckue (CeMHUHAPCKUE) 3aHSATHUS - - - -
JlaGopatopHbie pabOThI 1 36 16 20
CAMOCTOSITEJIbHASI PABOTA 4 144 72 72
OBYYAIOIIETI'OCs
[TpopaboTka yueOHOTO MaTepuasa 3 108 54 54
KypcoBoii mpoekt - - - -
KypcoBas pabora - - - -
[ToarotoBka K MPOMEKYTOYHON aTTECTALIUU 1 36 36
[TpomexxyTOUHAs aTTECTAINS: 3

3.2. Conep:xkanue TMCHUILTUHBI, CTPYKTYPHUPOBAHHOE 10 pa3iejiaM U BUIaM

3aHATHH
Pa3nensl Pacnipenenenue DopMbI U HNunexcel
JMCIUTITHHEI » TPYIOEMKOCTH BUJT WHIMKaTOPOB
§ 110 BU/[aM y4eOHOM KOHTPOJI | (opMUPYEMBIX
g paboTet s KOMIICTEHIIHH
5 (o) ) S
28| B B
Tema 1 Beenenue B 36 6 6 24
PEKOMEHIaTeNIbHbIE
CHCTEMBI
Tema 2 KommabopaTuBHast 36 6 6 24 TK1 I1K-2.1, TIK-2.2,
(coBMecTHast) GpuibTpanys [IK-8.1, TIK-8.2
Tema 3 ®OunbTpanus Ha 36 6 6 24 TK2 [IK-2.1, IIK-2.2,
OCHOBE KOHTEHTa [K-8.1, 1K-8.2
Tema 4 I'ubpunnbie 36 6 6 24 TK3 [IK-2.1, IIK-2.2,
PEKOMEHIaTEIbHBIE [K-8.1, TIK-8.2
CHCTEMBI
Tema 5 KonrekctHo- 36 6 6 24 TK4 I1K-2.1, TIK-2.2,
3aBUCUMBIE I1K-8.1, [1K-8.2




PEKOMEHAATCIIbHBIC

CHCTEMBI
Tema 6 Ouenka 36 6 6 24 TK5 [IK-2.1, IIK-2.2,
PEKOMEHIATENIBHBIX CHCTEM TK-8.1, TIK-8.2
DK3amMeH 36 36
HTroro 3a cemectp 252 | 36 | 36 144 OM
UTOI'O

3.3. Conep:kanue QUCHUTLTHHBI

Tema 1 Beenenue B pekoMeHIaTENbHBIE CHCTEMBI
BaxHOCTh M IpUMEHEHHE PEKOMEHIATEIbHBIX CUCTEM. THITBI peKOMEHIATEIbHBIX cUCTeM. JlaHHbBIe
0 B3aMO/ICHCTBUY MOJIH30BATENS C DJIEMEHTOM U X aKTyallbHOCTb

Tema 2 Konna6oparusnas (coBMecTHas) GUIbTpaLus
[ToaX0/bl, OCHOBAHHBIE Ha MamMATH (OCHOBAaHHBIE Ha MOJB30BATEIAX W dJIeMeHTax). [1oaxomsl,
OCHOBAaHHBIE Ha MOJIENSX (MaTpuuHas (aKTOPU3aLKs, MOJIEIU CKPBITHIX (PAaKTOPOB)

Tema 3 ®OunbTpanus Ha OCHOBE KOHTEHTA
V3Bieuenne W INPEJICTABIEHUE NPU3HAKOB. [l0Ka3aTeNy CXOJACTBA JUIA PEKOMEHIAIMI Ha OCHOBE
KOHTEHTa
Tema 4 T'uGpuaHbie peKOMEHIATENBHBIE CUCTEMBI
Coueranue COBMECTHOM (GuIbTpalyu U (PUIBTPALMKE Ha OCHOBE KOHTEHTA
TeMa 5 KoHTeKCTHO-3aBUCUMBIE PEKOMEH IATENILHBIE CUCTEMBI
BxiroueHne KOHTEKCTyanbHON nHGOpPManuK (BPeMs, MECTOIIOJIOKEHUE U T.J1.) B PEKOMEHIAINH

Tema 6 Ouenka pekoMeHIATENBHBIX CUCTEM
[Tokazatenu onenku (RMSE, TouHOCTB, OT3BIB U T.11.) - ABTOHOMHBIE M OHJIAWH-METO/Ibl OIICHKU

3.4. TemaTH4YeCKHUIl IUVIAH MPAKTHYECKUX 3aHATHIA

JlauHbIi BUA pabOTHI HE MPETYCMOTPEH YUSOHBIM IJIAHOM.

3.5. TemaTu4ecKuil MJ1aH JIa0OPATOPHBIX padoT

1. KonnaGopatuBHasi GuiabTpalysi HA OCHOBE CXOJICTBA MOMOJIb30BATENSIM (USer-
based) u npoaykram (item-based).

2. Matpuunas GpakTopu3aIusi.

3. 'nbpuaHas cucreMa peKOMEH AN ¢ Hemob30BanueM Python.

4. KOHTEKCTHO-3aBUCUMbIE PEKOMEHIAIIMU KOP3UHBI U MEPCOHATN3NPOBAHHBIC
PEKOMEH/Ialluu.

5. Pa3zpaboTka pekomeHaaTeIbHOM cucTeMbl Ha Python

3.6. KypcoBoii npoekT /kypcoBasi pa6oTa
JlaHHbI BUA pabOTHI HE MPEYCMOTPEH YUYEOHBIM ILJIAHOM.



4. OueHnBaHue pe3yJabTaTOB 00y4eHUsI

OneHMBaHUE pE3YyJbTAaTOB OOy4YEeHUs MO JUCHUIUIMHE OCYIIECTBISECTCS B
pamMKax TEKYyIIEero KOHTPOJS M TMPOMEXKYTOYHOW aTTECTAallMH, MPOBOJUMBIX IIO
oamsHO-periTunroBOM cucteme (BPC).

[ITkana OUEeHKH pe3yabTaTOB O0YUYEHHUS 10 AUCLUILUIMHE:

YpoBeHb chOPMUPOBAHHOCTH
WHJIMKATOpa KOMIICTSHIIUU
Bricokuit | Cpenuuit Hxe Huzknit
3amranu- CpeaHero
Kon Kon POBAaHHBIC oT 85 10 100 ot 70 1o 84 | ot 55 10 69 |oT 0 110 54
KOMIIe- | WMHIMUKaTopa pe3yJIbTaThl
TEHLUH | KOMIICTCHIIUM | OOYYEHHS 110 IlIxamna oneHNBaHUS
JUCLHUILINHE yIOBICT- HEY/I0B-
OTJINYHO XOpOIIO BODHTCIBHO JIETBOPHU-
TCIIBHO
3a4TEHO HE 3a4TEHO
3HATh:.
I'my6okoe | basoBoe Hexoropo | OcBenom
MOHMMAHU | IOHMMaHU | € 3HaHu€ | JIEHHOCTD
e € METOJO0B | OCHOBHBIX | O
OCHOBBI TEOPUHU | OCHOBHBIX | U MOJIeJIEH U | CYIIECTBO
pEKOMEHJIaTeIb | MOJEJECH U | MPUHIIMIIO | TIOJXOJ0B | BaHUH
HBIX CUCTEM U MOAXOJOB | B B PEKOMEH]T
MIPUHIUIIBI B MOAJIEPKK | PEKOMEH]T | aTeJIbHbIX
CHUCTEM PEKOMEHT | | aTenbHBIX | CHCTEM,
MOAJICPKKH aTeNbHBIX | IPUHATUSA | CUCTEMax. | HO
MPUHATHUS CHUCTEMax. | perIeHHi. OTCYTCTB
pelIeHui ue
3HAaHUM O
1504
OCHOBaX.
YMETh:
HaBbiku Hexotopo | OcBengom
TIK-2 [K-2.1 ['myOokoe | mpoToTUN | € YMEHHE | JEHHOCTh
yMEHUue HMpOBaHUsl | aHAIU3HUPO | O
aHaJIM3UPO | CUCTEM, BaTh HEeoOXoau
aHaJIM3UpOBaTh | BaTh CrocoOHOC | TpeOOBaHU | MOCTH
TpeOoBaHUS U TpeOOBaHU | Th A U | MHTETpan
moTpeOHOCTH AU co37aBaTh | MOTpEeOHOC | Uu
MOJIb30BaTeNeH, | MOTPeOHOC | OCHOBHBIC | TH CHCTEMBI
MPOTOTUIIUPOBA | TH MPOTOTHUIT | TTOJIH30BaT | B
Th CUCTEMBI, a MMOJIL30BaT | BI, eJiei, CYILIECTBY
TaKKe eJei, YIOBJIETBO | CIIOCOOHOC | FOIIYO
WHTETPUPOBATh | IPOBOJUT | PSIOIINE Tb uHdpactp
HX B b OCHOBHBIM | IIPOBECTH | YKTYpY,
CYNIECTBYIOIIYIO | J€TATBHBI | TPEOOBAHHU | MOBEPXHO | HO
UHPPACTPYKTYp | i aHanmu3 | sim CTHBII OTCYTCTB
y H MMOJIL30BaT | aHAIU3 M | Ue
BBISIBIISITL | €JIEH. BEIIBUTH MpaKkTH4e
KJIIOYEBEIE HEKOTOPBI | CKOTO
(hakTopHI. e OTBITa W
(haKTOpHI. | HABBIKOB




MHTeTparl|
17078

BJIAJICTh:.
I'my6okue | HaBbiku OcuHoBHoe | OcBenom
HaBBIKH pa3paboTK | 3HaHUE JICHHOCTb
nporpaMMm | u U | METOJIOB 0
UPOBaHMs, | TECTUPOBA | aHAIU3a pa3pabor
IPOTpaMMHUPOBA
. yMEHUE HUS JAHHBIX H | Ke u
’ paspabatrbl | Mozenell | MAIIMHHOT | TECTUPOB
CIIOCOOHOCTBIO
BaTh pPEKOMEHZ | O aHUU
pa3pabarbIBaTh .
nporpaMM | aTeNbHBIX | OOy4YeHHs, | MoJeei
U TECTHUPOBATh .
HBI  KOJ | CHCTEM, CIOCOOHOC | PEKOMEH ]
MOJIeITN
BBICOKOTO | CLIOCOOHOC | Th aTeJIbHBIX
pEeKOMeH1aTelb
Ka4yecTBa. | Th INPUMEHST | CHCTEM,
HBIX CUCTEM, a
co3/laBaTh | b uX | HO
TaKXe 3HaTh
0a3oBble 0a3oBbIe OTCYTCTB
METO/IbI aHAIN3a
MOJICJIN U | IPUHLUIBI | Ue
JAHHBIX U
OPOBOJUT | AJIs paKkTuye
MAaIlMHHOTO
b uXx | paboTel C | CKOTO
00yueHus
TECTUpPOBA | MOJEISMU | ONBITA U
HUE. PEKOMEH] | HaBBIKOB
aTeNIbHbIX | paboTBl C
CHCTEM. HUMH.
3HATh:
I'mybokoe | basosoe Hekortopo | OcBenom
3HaHHe MOHUMAaHH | € JIEHHOCTb
OCHOBHBIX | €  OCHOB | TOHUMaHH | O
ITOPUTM | KOMIIBIOTE | €  OCHOB | CYIIECTBO
OB pHOTO KOMITbIOTE | BaHUH
00paboTK | 3peHus, pHOTO JITOPUTM
OCHOBBI U BKJIIOYask | 3peHMs, OB
aIrOpUTMOB n300paxke | OCHOBHBIE | BKJIIoYas | 00paboOTK
00paboTku HUH, METO/IbI 0a3oBbIE u
U300pakeHU U | BKJIIIOYas | Paclo3HaB | METOMbI u3o0paxe
KOMITBIOTEPHOTO | GMIIBTpALl | aHHSA pacrio3HaB | HAH, HO
3pEHMSL. 10, 0o0pa3oB U | aHMS OTCYTCTB
cerMeHrall | kiaccupu | odpazoB U | ue
U0 U | KaIum. kimaccudu | 3HaHUH
JETEKIIUIO Kalluu. 00 ux
[1K-2.2
00BEKTOB. OCHOBax "
HPUHIUIA
X paboTHI.
YMETh:
I'my6okue | CnocoOHO | OcHoBHBIE | OcBenOM
HaBBIKH CTb HaBBIKU JICHHOCTb
NPUMEHEH | UCTIOJIB30B | MPUMEHEH | O
IPUMEHSTh
ust aTb U | us pUMEHEH
METO/IBI
METO/IOB HACTpaWBa | METO/IOB uu
pacro3HaBaHUs
OGDA3OR pacros3HaB | Tb pacro3HaB | FOTOBBIX
p ’ aHuA CYLIECTBY | aHHS Mojenei
KJaccuukanmum
00pa3os, 170111308 00pa3os, u
U CerMEHTAINH
. Kjaccupu | MoJeNu W | KjJaccu(u | alropuT™M
HN300pakeHU.
Kallid W | QITOPUTM | KallMd U | OB, HO
CErMeHTall | bl JUI | CeTMEHTAll | OTCYTCTB
2008 pacrio3HaB | uu Ue OombITa
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n300paxke | aHHs n3obpaxe | u
HUH. o0pa3oB, | HUIl. HaBBbIKOB
Kjaccupu HACTPOUK
Kalluu | u "
CErMEeHTAI] UCTIOJIB30
uu BaHUS HX
n3o0paxe VTS
HUH. HYHBIX
3ajau.
BJIQJICTh:
I'myOokue | YMeHue OcHoBHble | OcBeOM
HaBBIKH UCTIOJIB30B | HABBIKH JICHHOCTb
nporpamMMm | aTh nporpamm | o
upoBaHus | Oubnmore | mpoBaHus | 6ubIMOTE
NpOrpaMMHUPOBa | Ha SI3bIKAX | Ky Ha SI3bIKaX | Ke
HHEM Ha Python OpenCV | Python OpenCV,
SI3BIKAX, TAKUX wm C++, | s nm C++, | HO
kak Python wim | BKItO4ass | OCHOBHBIX | CIIOCOOHOC | OTCYTCTB
C++, 1 UMETh YMCHHE 3aaq Th ue
HaBBIKH PabOTHI | pa3pabaThl | KOMIIBIOTE | CO3lIaBaTh | MPaKTHYEC
¢ OubnmoTexkaMu | BaTh pHOTO IPOCTBIC | CKOTO
TUIst CIIOXHBIC | 3pEHUSI. nporpaMM | OmbITa |
KOMITBIOTEPHOTO | TIPOTpaMM BI. HaBBIKOB
3peHus, BI u ee
Harpumep, ahdexTuB HCITI0JIB30
OpenCV. HBIH KO, BaHUS A
3ama4
KOMIIBIOT
€pHOTO
3peHHusl.
3aUTEHO HE 3a4TEHO
3HATB:.
OCHOBBI OCHOBBI OCHOBBI OCBEIOMII
TEOpUn TEeOpUn TEOpUHU €HHOCTH O
PEKOMEHZI | pEKOMEH/ | pEKOMEHJ | TEOpHUH
aTeNbHBIX | QTeNbHBIX | QTeNbHBIX | PEKOMEH
CHUCTEM, CHUCTEM, CHUCTEM, aTeIbHBIX
MIPUHIIMIIGI | TPUHIIUITBI | OCHOBBI CHUCTEM,
paboTel W | pabOTBI H | ATOPUTM | AJITOPUTM
o QITOPUTM | QAITOPUTM | OB ax
CHOBBI TCOPUH
Bl CHUCTEM | bI cucTeM | 00paboTk | 0O6paboTK
PEKOMCHATEIH MOJJICPXKK | TTOAJIEPKK | U u
I1K-8 I1K-8.1 HEIX CHCTEM, " u u3o0paxe | n300paxke
BKJTFOUAst 9 9
NPUHATHS | IPUHATUS | HUHN U | HUH u
pa3InyuHbIe . .
MO 1 peIIeHnH, | pelIeHU, | KOMITBIOTE | KOMITBIOT
OCHOBBI OCHOBBI pHOTO €pHOTO
TTOJTXOJTBI.
QITOPUTM | QAITOPUTM | 3pEHUS, 3peHwus,
OB OB 6a3oBoe HO
00paboTk | 00paboTK | 3HAHHE OTCYTCTB
" " METO/IOB ue
n300paxe | M300paxke | aHanm3a paKTH4e
HUH " | HUHi U | JaHHBIX M | CKOrO
KOMITBIOTE | KOMIIBIOTE | MAIIMHHOT | OTBITa U
pHOTO pHOTO 0 MOHUMaH
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3peHus, 3peHus, oOy4deHus. | us.
METO/IBI 0a3oBbIe
aHanu3a METO/IbI
JAHHBIX W | aHaJIK3a
MAIIUHHOT | JAHHBIX U
0 MalIMHHOT
o0yueHus. | o
00y4cHUSI.
YMETh:
CozpnaBarts | [IpoBogut | OcBenom
MPOTOTUIl | b 0A30BBIN | JICHHOCTh
bl CUCTEM, | aHAJIU3 0
KOTOpbIE TpeOoBaHU | HEOOXO0 U
YIOBJIETBO | i1 A | MOCTH
pAOT NOTPeOHOC | aHATHU3UD
OCHOBHBIM | T€H OBaTh
AHanu3up | TpeOOBaHU | MONB30BAT | TpeOOBaH
OBaTh AM enei. usi u
TpeOOBaHU | MOJIb30BAT | - noTpedHO
U eJICH. Co3naBath | cTH
noTpedHoC | - 0a3oBble 10JIb30Ba
IIpoexTupoBaTth | TH OcyuiecTB | OpOTOTUIT | TeJIeH, HO
u MOJIb30BaT | JISATh bl CHUCTEM, | OTCYTCTB
peann30BbIBaTh | €Jei 1 0a30ByI0 | yJIOBJIIETBO | H€
MOJEIIHU U MPOBOJIUT | UHTETpal| | PAIOIINE paKkTuye
AITOPUTMBI 11 | b 0 CHCTEM | OCHOBHBIM | CKHUX
pEeKOMEeHJIaTeNb | JeTalbHBl | B TpeOOBaHM | HABBIKOB
HBIX CUCTEM U W aHaNIM3. | CYIIECTBY | SIM BBITNIOJIHEH
CHUCTEM - 170113%%0) MOJIB30BAT | UA
MOAIEPKKH [Iporotun | undpactp | emneil. aHanIMn3a.
MPUHATUSA HUpOBaTh YKTYpy U -
peIIeHuil. CHUCTEMBI, | MPOBOAUT Ocgenom
YUYUTBIBAsT | b JIEHHOCTb
TpeOOBaHU | TECTUPOBA 0
s HUE. MIPOTOTHII
MOJIb30BaT UPOBaHUU
eIIeH. CHCTEM,
HO
orpaHuye
HHBIE
HaBBIKU
CO3JIaHUs
MPOTOTHII
OB.
BIIAJICTh:.
Haspikamu | HaBbikamu | OcHoBHBI | OcBenom
MporpamMm | MporpamMm | MU JIEHHOCTb
3HaHUSAMH U WPOBaHUSI | UPOBAHUS | HaBBIKAMHU | O
OTBITOM PabOThl | HA SI3bIKAX | HA S3bIKaX | MPOTpaMM | MpOTrpamMm
C METOJIaMH Python Python UPOBaHMUSA | UPOBAHHUU
agann3a ga"HgelX | wmm  C++ | i  C++ | Ha sS3bIKax | Ha I3BIKax
M MAaIIHHHOTO JUTSL JUTSL Python Python
00yueHwusI. pazpabotk | pazpaboTrk |wm CH++ | wmm C++,
u u JUTSL HO
BBICOKOKA | (DYHKIIMOH | pa3pabOTK | OTCYTCTB
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YECTBEHHO | aTBHOTO u ue
ro IporpaMM | MPOrpaMM | MIPAKTUYEC
porpaMM | HOTO KOJIa. | HOTO KOJid. | CKOTO
HOro Koma. | - PabGoroii | - Paboroii | onblta #
- c c HABBIKOB
Brnanenue | 6a3oBbIMU | 0a30BBIMH | pa3paboT
M MOJICJISIMU | MOJICIISIMU | KU
METOJIaMHu | U u nporpamm
u aIITOPUTMA | AJITOPUTMA | HOTO
noaxojgaM | MA  JUIA | MA  JUIA | KOJa.
u PEKOMEHT | PEKOMEH]T
pa3paboOTK | aTeNbHBIX | aTENbHBIX
YU MOJEJEN | CUCTEM U | CUCTEM H
u CUCTEM CHCTEM
AITOPUTM | TIOJJICPKK | TIOJICPIKK
OB IS | | u
PEKOMEH/I | IPUHATHUS | IPUHSATHUS
aTeJIbHBIX | PEIICHMN. | PEIICHMI.
CUCTEM U
CUCTEM
TIOJITICPIKK
u
TPUHATHS
peIICHUM.
3HATh:
OCHOBBI OCHOBBI OCBEIOMII
QITOPUTM | QJITOPUTM | €HHOCTH O
OCHOBEBI
OB OB AITOPUTM
AITOPUTM
oB 00paboTk | 06paboTK | ax
U U 00paboTK
00paboTK
" n3o0paxe | mzobpaxe |u
HUH U | HUH u | u3obpaxe
nu3o0paxe 9
i KOMIIBIOTE | KOMIIBIOTE | HUHN u
pHOTO pHOTO KOMITBIOT
KOMITBIOTE
3peHwus, 3peHwus, €pPHOTO
pHOTO
OcHOBBI ADEHIS 0a3oBble OCHOBHBIE | 3pEHHS,
ITOPUTMOB MpeTom:I METO/TBI METO/TBI METOJ1aX
00paboTku pacmo3HaB | pacrlo3HaB | pacrmo3Ha
. pacro3HaB
HU300paKeHU, aHMs aHus BaHUs
aHUs
I1K-8.2 BKJTFOYAst 06DAZOB 00pa3os, 00pa3os, o0pa3oB,
METO/Ibl KHE ol (13’1/1 knaccudu | kmaccupu | kiaccupu
bubTpanumy, KA H Kallid W | KAllMK W | KallkH |1
CETMEHTAITU! 1 CeTMEHTAIl | CerMEHTAIl | CerMEHTa
CeTMEeHTAI]
JIETEKIIUU - uu uu 107078
00BEKTOB. n3o0paxe | m3olOpaxke | m3obpaxe
u3o0paxe 9 9 9
it HUH, HUH, HUH, HO
’ 0a3oBbIe OCHOBBI OTCYTCTB
OCHOBBI
3HAHUS MAaIIMHHOT | Ue
MaIIHHHOT
o MAIIMHHOT | O MpaKTHye
0 0o0y4eHus: | CKOro
0o0y4eHUs
oOydYeHHsI | MU METOZOB | OTBITA U
U METOJIOB
A METOJOB | aHaM3a rIyooKoT
aHanm3a
aHamM3a JTAHHBIX. 0
JAHHBIX.
JAHHBIX. MOHUMaH
usl.
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YMETh:

[Tpumensit | [Ipumenst | I[lpumenst | OcBenom
b METOJLI | b 0a30BbBIE | b JIEHHOCTD
00paboTK | METOIBI OCHOBHEIE | O
u 00paboTK | METOABI METOo/1ax
u3o0paxe | u 00paboTk | 006paboTK
HUH, nzobpaxe |u 51
KOMIIBIOTE | HU, u3o0paxe | M300paxe
pHOTO KOMIIBIOTE | HHH, HUH,
P 3pEeHUsI U | pHOTO KOMIBIOTE | KOMIBIOT
azpabaThIBaTh
" MAIIUHHOT | 3pEHUSI U | PHOTO €pHOro
0 MaIlTMHHOT | 3p€HHsI U | 3pCHHUS |
PCA3OBRIBATL oOydeHus | o MAIIIMHHOT | MaIIMHHO
MOJEIN U
TS oOydeHus | o ro
AITOPUTMBI IS 6 -
KOMITBIOTEPHOTO pemeHuss | s oOyuenusi | o0y
— CIOXHBIX | pemieHust | s , HO
3a1a4 B | 3amau B | pEIICHUs | OTCYTCTB
obnactu obnactu IPOCTBIX | U€
KOMIBIOTE | KOMIBIOTE | 3a7a4 B | IpaKTHU4e
pHOTO pHOTO o0iactu CKOI'0
3peHusl. 3peHust KOMIBIOTE | OIBITA H
pHOTO HaBBIKOB
3pCHHS. 150:¢
PUMCHEH
Ul
BIIAJIETD:
HaBrikamu | 3Hannem OcHoBuel | OcBegoM
mporpaMM | METOJIOB MU JIEHHOCTD
UpOBAHUsSl | OIEHKH U | HABBIKAMHU | O
Ha Python | BeIGOpa IporpamMm | mporpamm
wi R mis | Mmomemei UPOBaHUs | UPOBAHUU
o0paboTk | MmamuHHOT | Ha Python | Ha Python
" H|O uni R mns | unu R, HO
aHaau3a oOydeHus. | paboTBl C | OTCYTCTB
JIAHHBIX. - IaHHBIMH | H€
SHaHugMu | YMEHUEM | U paKTHyue
3HaHUSIMU U B 00JIaCTH | BU3YyQJIM3U | MPOCTBIMH | CKOTO
OTBITOM paboThl | Gpuu- poBaTh aNropuTMa | ompiTa U
¢ OuONMMOTEeKaMy | MH)KUHUPHU | TaHHBIE H | MU HaBBIKOB
TSt HTa U | pe3yabTaT | MAIIMHHOT | pabOTHI ¢
KOMIIBIOTEPHOTO | peaodpa | bl o IaHHBIMH
3peHusl, TAKUMH | OOTKHU MojeJen oOydeHus. | u
kak OpenCV, JAHHBIX. MAIIMHHOT | - ba30BbIM | alrOpUT™M
TensorFlow unn 0 NOHMMAHHU | aMU
PyTorch. oOyueHus. | eM MAaIIHHO
QITOPUTM | TO
OB o0yuyeHus
MAaIIUHHOT
o -
obyuenust | OcBenom
U X | JIEHHOCTD
HCIIOJIB30B | O
aHueM UT | 0a30BBIX
MPOCTHIX ITOPUTM
3aja4. ax
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MAITHHO
ro
o0Oy4JeHus
, HO
orpaHuye
HHBIC
HaBBIKH U
ONBIT WX
pUMEHEH
usl.

OueHouHble  MaTepuayibl Ui MPOBEACHUS  TEKYyLIEro  KOHTPOJs U
IPOMEXKYTOUHOM arrectanuu TpuBeneHbl B [lpunoxkenun k pabouedt mporpamme
JUCITUTUTUHBI.

[TonHBIA KOMIUIEKT 3aJaHUl U MaTepHalOB, HEOOXOIUMBIX IJIS OIICHUBAHUS
pe3yiabTaTOB 00yUYEHHUS M0 AUCIUIUIMHE, XPAaHUTCA Ha Kadeape pa3paboTurka.

5. YueOHOo-MeToqu4ecKkoe U HHGOpPMALMOHHOE o0ecTieYyeHue THCIMILTHHbI
5.1. YueOHO-MeTOAU4YECKOE OOecTiedeH e

5.1.1. OcHoBHas nuTepaTypa

1. Isinkaye F.O., Folajimi Y.O., Ojokoh B.A.: «KRecommendation systems:
Principles, methods and evaluation», 2015 r. - [DnekTpoHHBIH pecypc]:
https://www.sciencedirect.com/science/article/pii/S1110866515000341

2. I'acton B. «Introduction to Recommender Systems in 2018», 2018 r. -
[DnexTponnbiit  pecypc]:  www.tryolabs.com/blog/introduction-torecommender-
systems

3. T'onuapoB M. «Data mining: pexomenaatenbHble cuctembl. Collaboration
Filteringy, 2012 .

4. A. KonctantuHoB «PekoMeHIaTeIbHbIE CUCTEMBI: TeMAaTHYECKU 0030p» //
Hamnonanbnueiii  OTkpeiThiid  YHuBepcuTeT «MHTYUT», 2012- [DnexTpoHHBII
pecypc]: www.hse.ru/data/2012/12/20/1303750691/Block-3.pdf

5.2. UndopmanuoHHoe odecneyeHme

5.2.1. DneKTpOHHBIE U UHTEPHET-PECYPCHI
1) l'ocynapcTBeHHas myOau4Hasi HAy4HO-TeXHUYecKast OubnuoTeka http://www.gpntb.ru

2) Cnoucok OubnuoTek, AOCTYNHbIX B UMHTepHeT u BXoAdAmUX B MNpoekT «JIubHe»
http//www.valley.ru/-nicr/listrum.htm

3) Poccuiickas HannoHanbHas 6ubmuoreka http//www.rsl.ru
4) CeobOonas sHuuknoneaus Bukunemus https://ru.wikipedia.org/

5) TTopran HaIMOHATLHOTO O0IIECTBA UMUTAIIMOHHOTO MOIeIupoBanus http://simulation.su/

6) ITopTan pocCHItCKOI accoMaliii HCKYCCTBEHHOTO HHTeutekTa https://raai.org/
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iﬁl HaunMeHoBaHKE 3JIEKTPOHHBIX B HHTEPHET-PECYPCOB Cchuika

1 | Dnexkmponno-6ubnuomeunas cucmema «Jlanoy https://e.lanbook.com/

2 | Dnexmponno-bubnuomeunas cucmema «ibooks.ruy | https://ibooks.ru/

3 | Dnexkmponno-6ubnuomeunas cucmema «book.ruy https://www.book.ru/

4 EnuHoe okHO 1ocTyma kK 00pa3oBaTeibHbIM http://window.edu.ru
pecypcam

5 | ITopran "OTkpbiTOC 0Opaszosanue" http://npoed.ru

h

6 AHa.HHTquCKa’I ™ arhopma ttps://loginom.ru/platform/quick-

Loginom ObICTpBIi cTApT start

5.2.2. IIpodeccronansubie  0a3bl  gaHHbIX [/ HMH(MOpMaIMOHHO-CIIPaBOYHBIC
CUCTEMBI

Ne HaumenoBanwue npodeccrnoHaIbHBIX Anpec Pexxum
/o 0a3 JaHHBIX P JIOCTyTIa

OdunmanbHBII HHTEPHET-TIOPTAT

1 1paBOBOi MH(OpMALIH http://pravo.gov.ru http://pravo.gov.ru

2 CrpasodHas NpagoBas CHCTEMa http://consultant.ru http://consultant.ru
«KoHucynprant [Lroc»

3 CrpasodHO-NpaBOBas CHCTEMA http://garant.ru http://garant.ru

10 3aKOHOJATENbCTBY PO

5.2.3. JlunieH3uoHHOe W CBOOOJHO  pacHpoCTpaHsSeMOe  MPOrpaMMHOE
obecrieueHne JUCIUILINHBI

Ne HanmenoBanue PexBu3uTHI
. /IT IIPOrPaMMHOTO Onucanue MTOJITBEP K TAOLINX
obecnieueHus JIOKYMEHTOB
Cucrema noucka uHpopmarnuu B | CBOOOIHAS JULICH3US
1 | Bpaysep Chrome
CETH MHTEPHET Hewuckn. npaso. beccpouno
. Cucrema noucka uHdopmauuu B | CBoOOHAs JIMLEH3US
2 | bpaysep Firefox
CETH MHTEPHET Hewucka. npaso. beccpouno
. . CBobonHas JUIIEH3US
3 | OpenOffice [TakeT 0UCHBIX TPUITOKESHUH A "

Hewucki. nmpaso. beccpouHo

IO st >ddekTuBHOTO OHIIAKH-
4 | LMS Moodle B3aUMOJICHCTBUSL MpenogaBaTes
U CTYJCHTA

CBobognast JIALIEH3USA
Hewuckn. npaso. beccpouno

6. MaTepuaJIbHO-TEXHUYECKOE o0ecnevyeHHne U CIUIJINHBI

Ne B yueGHof HaunmMmeHoBaHMe crielaabHBIX OcHaImeHHOCTh CEUaTbHBIX
n/ AGOTEI MOMEIICHUM 1 TOMEIICHUM JJIsI MMOMEIIEHUN U TOMEIICHU N
I p CPC st CPC
JIOCKa ayJauTOpHasi, aKyCTHYecKas
JleKUMOHHbIe Vuebnas aym/ITomev IS CHUCTEMA, IPOEKTOP, yCI/I\J’II/ITeJIB-
1 ARSI MPOBEICHUS 3aHATUI MHUKIIEP AJIsI CACTEM T'POMKOM CBS3H,)
JIGKITMOHHOTO THUIIA JKpaH, MUKPOQOH,|
MHHUKOMIBIOTEP, MOHUTOP
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JlaGopaTopHbie
paboThI

JIoOCKa ayAUTOpHAsl, MePCOHATbHBIN

VYuebnas maboparopust KoMmbioTep (25 I1IT.)

MoHOONOK (30 miT.), cucrema
BUJIeHAOM0IeHus (6 BUJIEOKaMep),
MPOEKTOP, IKPaH

KommnbsrorepHslii knacc
¢ BbixosioM B HTepHeT B-600a

CamocrosTens-
3 | Has pabota CHeLHaIu3UpOBAHHAS me0enb,
oOyuaromerocs KOMITbIOTEpHAs! TEXHUKA

C BO3MOXHOCTBIO  BBIXOJIda B
UwnranpHbIi 3271 OHOTHOTEKH HNurepner u obecrieueHreM
JIoCTyIma B OUOC,
MYJIbTUMEINNHBIN MPOEKTOP,
9KpaH, MPOorpaMMHOE oOecreueHne

7. Oco0eHHOCTH OPraHu3alMu 00pa30BaATEeJbLHON AeSITeJbHOCTH JJIS JIUIL €
OrpaAaHNYEeHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI U MHBAJIU/IOB

JIuna ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMH 310poBbsi (OB3) 1 mHBammapl UMEOT
BO3MOXKHOCTh O€CHpPENITCTBEHHO MEpeMEeIaTbCsi U3 OJHOro y4yeOHO-1a00paToOpHOro
KOpIyca B JApYroM, MOJHATbCA HA BCE HJTaXU Y4eOHO-TA0OpPATOPHBIX KOPITYCOB,
3aHUMaTbCd B YYEOHbIX UM MHBIX [IOMEIIEHUSIX C YYETOM OCOOEHHOCTEU
MCUXO(U3NYECKOTO PA3BUTHUS U COCTOSIHUS 3/IOPOBbSL.

Hns oOydyenus aun, ¢ OB3 u MHBaIWAOB, MUMEIOIIUX HAPYIICHUS OMOPHO-
JBUTATEBHOIO anmnapara, 00ecreueHbl yCIOBUs OeCTIPENITCTBEHHOIO I0CTYyNa BO BCE
y4yeOHble TomerieHus. MHpopmanus o CHelHalbHBIX YCIOBHUSX, CO3JIaHHBIX IS
oOyvatonmmxcst ¢ OB3 u uHBaIMIOB, pa3MelleHa Ha CcaildTe YyHUBEpPCUTETa
www//kgeu.ru. iMeercst BO3MOKHOCTb OKa3aHUsA TEXHUYECKON ITOMOIIA aCCUCTEHTOM, a
TaKKe YCIIyT CypJONEPEBOTUUKOB U TU(DIOCYPAONEPEBOAUNKOB.

Jlns apanranuy K BocnpuAthro JunaMu ¢ OB3 m mHBanuaamu ¢ HapyIIeHHBIM
CIIyXOM CIpPaBOYHOIO, y4yeOHOro Marepuaja MO JUCHUIUIMHE OOeCHeurnBarOTCs
CJIEIYIOLLUE YCIIOBHUS:

- IS JIy4IlIed OPUEHTALMH B ayAUTOPUH, IPUMEHSIOTCS CUTHAJIBI ONOBEIIECHUS
0 HayaJse 1 KOHIIE 3aHATHUSA (CI0BO «3BOHOK» MUILETCS HA JOCKE);

- BHUMaHue ciabociblanero oOydYaromerocs TMpUBIEKaeTcsl MeAarorom
KECTOM (Ha IJIeHO KIIAAETCs pyKa, OCYIECTBISETCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas ¢ 00y4arolmuMcs, NeIarornyeckuii paboTHUK CMOTPUT Ha HETO,
TOBOPUT SICHO, KOPOTKUMH MPEAJIOKEHUSIMHU, 00ecrieurBas BO3MOKHOCTh YTEHHS T10
ry0am.

KoMmeHncanusi 3aTpy/lHEHU pEYEBOTO W HHTEIUIEKTyaJbHOIO PpPa3BUTHUS
CJIa0O0CIBIIAIINX 00YUYaOLIXCS TPOBOAUTCS Ty TEM:

- HCNIOJIb30BAHUS CXEM, AUArpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3ECHTAUUN C
TUIEPCChIIKaMU, KOMMEHTUPYIOIUMHU OT/IEIbHbIE KOMIIOHEHTHI H300paKeHMS,;

- PETYJISIPHOTO TMPUMEHEHUsA YNpPaXHEHUH Ha TpaduiyecKkoe BbIIEICHHE
CYILLIECTBEHHBIX IIPU3HAKOB MTPEJAMETOB U SBJICHHIA;

- obecrieyeHus BO3MOXKHOCTH JUIsi OOYy4Yaromierocsi MOJIY4YUTbh aJIPECHYIO
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KOHCYJIbTAIIUIO 110 AJIEKTPOHHOH MOYTE 110 MEPE HEOOXOAUMOCTH.

Jlnst aganTanuu K Bocnpusatyio auiamu ¢ OB3 u mHBanmugamu ¢ HapylEHUsIMHA
3pEHUs CIIPAaBOYHOT0, y4eOHOr0, IPOCBETUTENILCKOIO MaTepuaa, NpeyCMOTPEHHOTO
oOpa3oBaTeNbHOM MpPOrpaMMOM MO BbIOPAaHHOMY HAINpaBICHHUIO IOJATOTOBKH,
00€eCIeunBaIOTCS CIEIYIOUE YCIOBUS:

- BeJIETCS ajanTanus oQHUIMaIbHOTO caiiTa B cetu MHTepHeT ¢ ydeToM 0coObIx
NOTPEOHOCTEN MHBATUAOB O 3pEHUI0, 00ECIIEUNBAETCSl HAIMYKNE KPYyHTHOIIPU(TOBOIMA
CIpaBOYHON MHGOPMAIIUU O PACTIMCAHUHU YUCOHBIX 3aHSTHIA;

- IEIarOTUYECKUl  pabOTHUK, e€ro coOeceqHUK (IMpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHITUH, MPEJCTABIAIOTCS OOYyYaIOMIUMCS, TPU 3TOM KaXKJIbIi
pa3 Ha3bIBAETCs TOT, K KOMY I€1arOTH4eCKUi pabOTHUK oOpariaercs;

- NEUCTBUS, KECTbl, MEPEMEIIECHUs MEJaroruueckoro padOTHUKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyaTHass MHQOpMalnMsi NpPeAoCTaBIseTcsl KpymHbIM mpudpToM (o1 18
IYHKTOB), TOTAJIBHO O3BYYUBAETCS;

- obecrieunBaeTCsi HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH TOMEILIEHUH;

- IPEJOCTABIISIETCSI  BO3MOXKHOCTh  HCIIOJIB30BaTh KOMIIBIOTEPBI BO BpeMs
3aHSTUN U MPABO 3aNUCU 00BSICHEHUI Ha AUKTO(DOH (IO JKEIAHUIO0 00yYarOITUXCs).

®opma nOpoBEeACHUS TEKyUIEH W NPOMEKYTOYHOW  aTrTeCTalMyd IS
oOyuaronxcst ¢ OB3 ¥ MHBaNMAOB ONpENENseTCs MeJarorndeckuM padOTHUKOM B
COOTBETCTBUM C y4eOHbIM I1aHOM. [Ipm HeoOxomumoctu oOyuvaromemycs ¢ OB3,
MHBAJIMJY C Y4YETOM UX HMHJMBHAYaIbHBIX MCUXO(DU3UUECKUX OCOOCHHOCTEW HaeTcs
BO3MOXHOCTb MPOUTH MPOMEXKYTOUHYIO aTTECTALMI0 YCTHO, MUCbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIbIOTEpPE, B (hOpME TECTUPOBAHUA U T.H., TUOO MPEAOCTABISACTCS
JOTIOJIHUTEBHOE BpeMs JUIsl IOArOTOBKH OTBETA.

8. MeToguueckue peKOMeHJAUMU VIS MpenojaBaTe/ieil Mo OpraHu3anuu
BOCIIMTATEJbHOM Pad0ThI ¢ 00YYAKOLIUMHUCH.

Metoauueckoe oOecriedeHne mporecca BOCIUTAaHUs 00yYaroIIMXCsl BBICTyaeT
OTHUM U3  ONpelessiomux  (akTopoB  BBICOKOIO  KauecTBa  00pa3oBaHMUS.
[IpenogaBaTtens By3a, JOEMOHCTPUPYS BBICOKUNA MPOGECCHOHATN3M, 3PYIUIHIO,
YETKYI0 IPAKJAHCKYIO MMO3HIIMIO, CAMOJIUCLIUIUIMHY, TBOPUECKUI MOAXOJ B PELIEHUU
npodeccHoHANBbHBIX 33/Jad, B XOJ€ 00pa3oBaTEIbHOIO Mpolecca CHOCOOCTBYET
(opMUPOBAHNIO TAPMOHUYHOMN JINYHOCTH.

[Ipy peamu3anyu JOUCUMIUIMHBI  IPENOJABATENb MOXET  HCIOJb30BaTh
CJIEIYIOLME METO/Ibl BOCIUTATEIbHONU PaOOTHI:

- MeToAbl (popMUPOBaHUS CO3HAHUS JUYHOCTH (Oecena, AMCHYT, BHYIICHHE,
MHCTPYKTQX, KOHTPOJIb, OOBSCHEHHE, MpPUMEpP, CAMOKOHTPOJb, paccka3, COBET,
yOexaeHue u ap.);

- METOJbl OpraHu3aluu AESITENIBHOCTH U (POPMUPOBAHUS ONBITA IMOBEACHMS
(3amaHue, OOILECTBEHHOE MHEHME, [eJaroruieckoe TpeOoBaHUE, IOpYUYEHHUE,
MpUYyYEHUE, CO3JaHIE BOCIUTHIBAOIINX CUTYyalMi, TPEHUHT, YIIPAXKHEHHUE, U 1. );

- METOJbl MOTHBAIlMU JEATEIBHOCTH M TMOBEACHHS (0A00peHHue, MOOIIPEHHE
COLMAIIBHOM AaKTHUBHOCTH, IIOpHUIIAHWE, CO3/JaHHE CUTyalud ycrnexa, CO3JaHue

CUTYALMI JIJI1 SMOLIMOHAJILHO-HPABCTBEHHBIX NIEPEKUBAHUM, CODEBHOBAHUE U JP.)
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[Ipu peanuzanuu JUCHUILIMHBI IPENOAABATEIb TOJKEH YUUTHIBATh CIETYIOIINE
HaIIPaBJICHHS BOCIIUTATEIIBHON JIEITENBHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumarue:

- popMUpOBaHKE y OOYYarOUIMXCS IIEJIOCTHOTO MHUPOBO33PEHUS, POCCHICKOM
WICHTHYHOCTH, YBOKEHHSI K CBOCH CEMbE, OOIIECTBY, TOCYIapPCTBY, MIPUHSATHIM B CEMbE U
OOIIEeCTBE TyXOBHO-HPABCTBEHHBIM W COIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAITMOHAILHOMY,
KyJbTYpHOMY M HCTOPHYECKOMY HAaCIEAWIO, (OPMHUPOBAHHUE CTPEMIICHHUS K €ro
COXPaHECHHIO U Pa3BUTHIO;

- hopMupOBaHKE y OO0YYAIONIUXCS aKTHBHOM TPaXKIAHCKOW TO3UIIMH, OCHOBAaHHOM
Ha TPAJAWLMOHHBIX KYJBTYPHBIX, JYXOBHBIX W HPAaBCTBEHHBIX LEHHOCTAX POCCHICKOTO
oOmIecTBa, JUIsi TOBBIIIEHUS CHOCOOHOCTH OTBETCTBEHHO PEAIM30BbIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00S3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJMTUYECKONW KYJIbTYpbl 00YUYaIOIIUXCS, PacIIMpEeHre
KOHCTPYKTHUBHOI'O y4YacCTHsl B MPUHATUM PEUICHHUM, 3aTParMBarOlIMX HUX IpaBa U
UHTEPECHl, B TOM YHUCJIE B Pa3IMYHBIX (JOpMax CaMOOpTaHU3AIMHU, CAMOYIIPABICHUS,
0O0IIIECTBEHHO-3HAYUMOM 1€ TEIbHOCTH;

- hopMHUpOBAHNE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK JTUYHOCTH,
MO3BOJISIIOIIUX TPOTUBOCTOSITE IKCTPEMU3MY, KCEHOPOOUM, TUCKPUMHUHALMM IO
COLUAIBHBIM, PEIIUTUO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPU3HAKAM, MEKITHUUECKON
U  MEXKOH()ECCHOHAIBHOM HETEPIUMOCTH, JPYTUM HETAaTUBHBIM  COLUAJIbHBIM
SIBJICHUSIM.

/lyxoeno-npascmeennoe gocnumanue:

- BOCIIUTAHUE YYyBCTBA JIOCTOMHCTBA, YE€CTH W YECTHOCTH, COBECTJIMBOCTH,
YBAXKEHUS K POAUTEIISAM, YUUTENSAM, JIFOASAM CTapIIEro MOKOJIEHUS;

- popMHUpOBaHUE TPHUHIMIIOB KOJJICKTUBH3Ma M  COJUIAPHOCTH, JyXa
MUJIOCEPAUST W COCTpAJaHusi, MPUBBIYKKA 3a00TUTHCS O JIOJSAX, HAXOJSAIIUXCS B
TPYAHOM KU3HEHHOMN CUTYalLlUU;

- popMHUpOBAHUE COJMIAPHOCTH M YYBCTBA COITMAIBHOW OTBETCTBEHHOCTU II0
OTHOLIECHHIO K JIOJSIM C OTPAaHMYEHHBIMHU BO3MOXHOCTSIMHU 340POBbsI, IPEOJOJICHUE
MICUXOJIOTUYECKUX OaphepoB MO OTHOIICHUIO K JIIOJSIM C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU;

- bopMUPOBaHUE HMOIMOHAIBHO HACHIIIICHHOTO M JyXOBHO BO3BBIIIICHHOTO
OTHOIIICHHSI K MHUpPY, CIOCOOHOCTH M YMEHUS TepefaBaTh JIPYTUM CBOM ACTETUUYECKUN
OTIBIT.

Kynomypno-npoceemumensvckoe eocnumanue:

- hopMUpOBaHKE ICTETUUECKON KapTUHBI MUPA;

- opMHUpOBaHUE YBAXKEHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOPOJIA, Kpasd,
CTpaHBbI;

- IOBBIIIIEHUE TI03HABATEILHON aKTUBHOCTH O0YJArOIITIXCS.

Hayuno-obpazosamenvroe 6ocnumanue:

- opMupoOBaHUE y 00YUAIOMIUXCS HAYYHOTO MUPOBO33PEHUS;

- popMHUpOBaAHUE YMEHUS TIOJy4aTh 3HAHUS;

- popMHUpOBaHME HABBIKOB aHalM3a M CHUHTE3a HMH(OpMalMK, B TOM YHUCIE B

npodeccuoHaaIbHON 00JIaCTH.
16
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IIpunooicenue k paboueti
npozpamme OUCYUNIUHbL
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b1.B.13 PexoMmeHnaTenbHbIE CUCTEMBI

(Haumenosanue oucyuniuHvl 8 COOMEEemMcmesuu ¢ y4eOHbiM NiAaHOM)

r. Kazanb, 2023
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O1leHOYHBbIC MAaTepUalbl MO JUCIUILUIMHE, MPEIHA3HAYCHHBI JIJIS OLICHUBAHUS
pe3yJabTaTOB OOYYCHHUS HA COOTBETCTBUE MHIUKATOPAM JOCTH)KCHHUS KOMITCTCHIIUH.

OrneHnBaHWE pE3yJlbTaTOB OOYYCHHsI MO JTUCIUIUIMHE OCYIIECTBIISICTCS B
pamkax Tekymiero koHTpois (TK) u mpomexyTodHO# aTTecTaluu, MPOBOIMMBIX 1O
oamsHO-periTunroBOM cucteme (BPC).

1.TexHosornyeckas Kapra

PeliTnHroBnIe ITOKa3aTeIn

i 2 =
= 5| e Sle | 8¢ o
o) o) o) <
2 E OB EZ £l = g g1 EQ T
=g| E| EE| B|EH | EF g £
HaunmenoBanue pazaena E B 2| 8 x| 2|8 « : S w g £ CE
iz S o E|E o4 E|E
2o E B 3 SE|lEQd =S| E 3 E 5 3
o= | BEE| |85 E|EE g =
S Sl 85 R|lSq =|¢3 g K
e E S 5 E8 §| 58 e,
2= L= LAl =
Pa3znen 1. « Beenenue B | TK1
PEKOMEHIaTEIbHbIE CUCTEMBI»
Pa3znen 2 25 25 25
KommaGoparuBHasi (coBMECTHAsI)
bunpTpanus
TecT nayu NUCEMEHHBIN OIpoc 15
3amura 1abopaTopHoit paboTsI 1- 10

2

Pa3znen 3 Ounprpanus Ha | TK2
OCHOBE KOHTEHTA
25 25 25
Paznen 4 T'uGpumabie
PEKOMEHIATEIbHBIC CHCTEMBI
Tecr (pasmen 3-4) 5

3amura abopaTtopHoit paboThl 3-

4 20

Pa3nena 5. « Koarekctno- | TK3
3aBUCHUMBIE PEKOMEHATEIbHBIC
CUCTEMEI » 25 25 50

Pazgen 6 «Onenka
PEKOMEHIATEIbHBIX CUCTEM

Tecrt (paznen 5-6) 5
3amuTa mabopaTtopHoOit paboThI 5 20
HroroBoe TecTupoBaHue 25
Uror 3a 3TK 100

2. OnieHOYHbIe MATEPUAIBI TEKYIIET0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTALUN
[IIxana oIleHKH pe3yIbTaTOB 00YUYEHHS MO JUCHUILINHE:
YpoBeHb cHhOPMUPOBAHHOCTH

3amianu-
HUHIUKATOPA KOMIICTCHIIUU
Kon Kon POBaHHbBIE A opa Ko He CHIL
o o NXKEe o
KOMIIC- HHOWKATOpa PE3yIbTaThI Breicokuit Cpe,[[HI/II/I Huskuit
CPEJIHErO

TEHIUHA | KOMIIETEHIINHU 0o0y4eHus 1o
gucuumianae |0t 85 mo 100| ot 70 1o 84 | ot 55 no 69 |oT 0 mo 54
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[Ixana oneHuBaHusd

YZIOBJIET- HEYy OB
OTJINYHO XOpouIo BOPHTEITBHO JIETBOPH-
TCIIBHO
3a4TEHO HE 3a4TCHO
3HATB..
I'mybokoe | basoBoe Hekortopo | OcBenom
IIOHVMAHH | IOHMMAaHU | € 3HAaHHE | JCHHOCTh
e € METOJOB | OCHOBHBIX | O
OCHOBBI TEODUH | OCHOBHBIX | U MOJIEJIEH U | CYIECTBO
PEKOMEHATEeNb | MOJENIEH U | IPUHLUIO | IIOAXOAO0B | BaHUU
HBIX CUCTEM U MOJIXOJI0B | B B pEKOMEH]T
ITPUHIIMIIBI B MONJEPKK | PEKOMEH]I | aTEJIbHBIX
CUCTEM pPEKOMEHI | U aTEJIbHbIX | CUCTEM,
MOJJIEPIKKH aTeJIbHBIX | IPUHATHUSA | CUCTEMAax. | HO
IIPUHSTHSA CUCTEMAX. | PELIEHUM. OTCYTCTB
pelieHui ue
3HaHUU O
ux
OCHOBaX.
YMETb:
HaBrixkn Hexoropo | OcBenom
IPOTOTUIl | € YMEHHUE | JEHHOCTh
I'my6Gokoe | upoBaHMs | aHAJIU3UPO | O
yMEHHE CHUCTEM, BaTh HEo0X0 1
aHAJIM3UPO | CLIOCOOHOC | TpeOOBaHU | MOCTHU
AQHAIN3UPOBATh | BaThb Thb s U | MHTETpar
TpeboBaHUs U TpeOOBaHM | CO3/1aBaTh | MOTPEOHOC | UK
noTpPeOHOCTH an OCHOBHBIE | TH CHUCTEMBI
IK-2 [1K-2.1 HoJb30BaTesiel, | MOTPeOHOC | MPOTOTHUIl | MOJb30BAT | B
IIPOTOTUIIMPOBA | TH BI, ene, CYyILIECTBY
Tb CUCTEMBI, a MOJIb30BaT | yJIOBJIETBO | CHOCOOHOC | IOLIYIO
TaKXKe eneu, psromue Thb uH(pactp
MHTETPUPOBATh | IPOBOJUT | OCHOBHBIM | MIPOBECTH | YKTYpY,
UX B b TpeOOBaHU | MOBEPXHO | HO
CYLLECTBYIOIIYIO | IE€TAJIbHBI | SIM CTHBIN OTCYTCTB
UHPPACTPYKTYp | i aHanu3 | MOJB30BAT | QaHATU3 U | Ue
y u enen. BBISIBUTH MpaKTUyie
BBISIBJISTD HEKOTOpBI | CKOTO
KIIIOUEBBIE e ompITa H
(bakTopBI. (dakTopbl. | HABBIKOB
MHTETparl|
078
BJIQJIETh:.
nporpammupoBa | I'myGokue | HaBbiku OcHoBHoe | OcBenoM
HUEM, HaBbIKU pa3paboTK | 3HaHUE JIEHHOCTh
CITOCOOHOCTBIO | TIPpOTpaMM | U U | METOJIOB 0
pa3pabaTbiBaTh | UPOBaHMs, | TECTUPOBA | aHAU3a pa3pabor
U TECTUPOBAaTh | yMEHHUE HUS JaHHBIX H | K€ u
MOJIEH paspabatrbl | Mozenell | MAIlMHHOT | TECTUPOB
pEKOMeHaTeNb | BaTh pEKOMEHZ | O aHUU
HBIX CUCTEM, a IporpaMM | aTeJbHBIX | OOyueHMs, | Mojesel
TaK)Ke 3HaTh HBI  KOJX | CHUCTEM, CIOCOOHOC | PEKOMEH]T
METO/IbI aHAJIM3a | BBICOKOTO | CIIOCOOHOC | Th aTEJIbHBIX
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JAHHBIX U KayecTBa. | Th IPUMEHSAT | CHCTEM,
MaIIMHHOTO co3/1aBaTh | b uX | HO
o0yueHHs 0a3oBbIe 6a30BbIe OTCYTCTB
MOJICJIM U | IPUHLUIBI | Ue
IPOBOJUT | AJIS paKkTuye
b ux | paboTel ¢ | CKOrO
TECTUpPOBA | MOJENISMHU | ONbITA U
HUE. PEKOMEH] | HaBBIKOB
aTeJIbHBIX | PabOTHI C
CHCTEM. HUMH.
3HATh:
I'my6okoe | bazoBoe Hexoropo | OcBenom
3HaHHE MOHUMAaHH | € JICHHOCTb
OCHOBHBIX | €  OCHOB | IOHUMaHH | O
ITOPUTM | KOMIIBIOTE | €  OCHOB | CYLIECTBO
OB pHOTO KOMITBIOTE | BaHUH
00paboTK | 3peHws, pHOTO AITOPUTM
OCHOBBI U BKJIIOYasl | 3peHMs, OB
aIrOpUTMOB n300pake | OCHOBHBIE | BKIIIO4as | 00OpaboOTK
00paboTKu HUH, METOIbI 0a30BbIE u
M300paKeHU U | BKIIIOYAsk | Pacrio3HaB | METOMBI n300paxe
KOMITBIOTEPHOTO | (GMIIBTpALl | aHHS pacro3HaB | HUH, HO
3pEHMUSL. 10, 0o0pa3oB U | aHMs OTCYTCTB
cermeHran | kimaccudu | oOpa3oB u | ue
U0 U | KaluH. Kjaaccupu | 3HaHUM
JETEKILINIO Kalluy. 00 ux
00BEKTOB. OCHOBax "
HPUHIUIA
X paboTEHL.
YMETB!
I'my6okue | CriocobHo | OcHoBHbIE | OCBenoM
HaBBIKH CTh HaBBIKH JICHHOCTb
[1K-2.2 IIPUMEHEH | UCIOJIb30B | IPUMEHEH | O
ust aTb u | s NpUMEHEH
METO/IOB HACTpaWBa | METO/IOB U
pacro3HaB | Th pacro3HaB | FOTOBBIX
aHust CYUIECTBY | aHMS MoJenen
MIPUMEHSATH 00pa3os, 170111308 00pa3os, u
METO/IbI Kjaccupu | MoJeNu W | KjJaccu(u | alropuT™M
pacrio3HaBaHHWs | Kalldkd W | QITOPUTM | Kallkd | | OB, HO
00pa3oB, CerMeHTall | bl JUI | CETMEHTall | OTCYTCTB
KJaccu(uKauu | UM pacrio3HaB | U Ue OmbITa
M CETMEHTAIlMH | M300paXke | aHHA n3obpaxe | u
U300paKeHUH. HUH. 00pas3os, HU. HaBBIKOB
KJ1accupu HaCTpOMK
Kalluu | u "
CerMeHTall UCTIOJIb30
707§ BaHUS WX
n300paxe JUTS
HUH. HYHBIX
3ajau.
BJIAJICTh:
nporpammupoBa | ['mybokue | YMmenue OcHoBuble | OcBeOM
HHUEM Ha HaBBIKH UCITOJb30B | HAaBBIKU JIEHHOCTb
A3bIKaX, TAKUX | IpOTpaMM | aThb nporpaMMm | o
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kak Python unu | upoBanust | Gubnumore | mpoBaHus | OuOIMOTE
C++, u umeth Ha sA3BIKaX | Ky Ha s3BIKax | K€
HaBbIKU paboTel | Python OpenCV | Python OpenCV,
¢ onbmuorekamu | unu  C++, | mig nwm  CH++, | HO
TUTST BKJIOYasi | OCHOBHBIX | CIIOCOOHOC | OTCYTCTB
KOMITBIOTEPHOTO | yMEHUE 3a1au Th ue
3peHus, pa3pabaThl | KOMIIBIOTE | CO3[aBaTh | MpPAKTUYe
HaTnpuMep, BaTh pHOTO POCTHIC CKOI'0
OpenCV. CJIOKHBIE | 3pCHHSL. nporpamMm | ompiTa |
mporpaMmm BI. HABBIKOB
BI u ee
b dexTun HCIT0JIB30
HBIN KOJI. BaHUs IS
3a1a4y
KOMIIBIOT
€pHOTo
3peHusl.
3aYTEHO HE 3a4TCHO
3HATB:.
OCHOBEBI OCHOBBI OCHOBBI OCBEIOMII
TEOpUn TEeOpUn TEOpUHU €HHOCTh O
PEKOMEHI | pEKOMEH/ | pEeKOMEHJ | TEOpHUH
aTeNbHBIX | QTCNIbHBIX | QTCNIbHBIX | PEKOMEH]T
CHUCTEM, CHUCTEM, CHUCTEM, aTeNIbHBIX
MPUHIIMIIGI | IPUHIIMUIIBI | OCHOBBI CHUCTEM,
paboTel © | pabOTBI H | ANTOPUTM | AJITOPUTM
QIITOPUTM | QAITOPUTM | OB ax
bl CHCTEM | bBI cHCTEM | 00paboTk | 0OpaboTK
MOJJICPKK | TMOAJIEPKK | U u
u u u3zo0paxe | n300paxke
NPUHATUS | OPUHATUS | HUU U | HUH u
OcHOBBI TEOpUH . .
PeKOMCHIATEb pellleHui, | pelIeHUul, | KOMIIBIOTE | KOMIIBIOT
HBIX CHCTEM, OCHOBBI OCHOBBI pPHOTO €pHOTo
NN QITOPUTM | QAITOPUTM | 3pEHUS, 3peHwus,
OB OB 6a3oBoe HO
PasIIHbIC 00paboTk | 00paboOTK | 3HAHUE OTCYTCTB
I1K-8 I1K-8.1 MOJEINHN U
HTOTXOIbL. " " METOJIOB ue
n300paxe | M300paxke | aHanm3a MpaKTHye
HUH " | HUH U | JaHHBIX M | CKOTO
KOMITBIOTE | KOMITBIOTE | MAlIMHHOT | OTBITA U
pHOTO pHOTO 0 MTOHUMaH
3peHwus, 3peHwus, oOydYeHHUs. | WAl
METO/TBI 0a3oBbIe
aHaym3a METO/TBI
JAHHBIX W | aHaIu3a
MaIIMHHOT | JaHHBIX U
0 MaIIHHHOT
oOydeHus. | o
00yueHwusl.
YMETb:
ITpoextupoBars | Anamusup | Co3maBars | [IpoBogut | OcBenom
u OBaTh NPOTOTUIl | b 0a30BBIN | JEHHOCTh
peain30BbIBaTh | TPEOOBAHU | bI CHUCTEM, | aHATU3 0
MOJEIN U I U KOTOpBIE TpeOOBaHU | HEOOXO U
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o

ITOPUTMBI 711 | TOTPEOHOC | YAOBJIETBO | i A | MOCTH
peKOMeHJaTeNnb | TH pAOT NOTPEOHOC | aHATH3UD
HBIX CHCTEM U MM0JIL30BaT | OCHOBHBLIM | TE€H 0OBaTh
CHUCTEM ele u TpeOOBaHM | MOJB30BaT | TpeOOBaH
MOJIJICPIKKH MPOBOAMT | SIM eJIeH. ust 5
TIPUHATHS b [MOJIL30BaT | - noTpeOHO
pelIeHU. NETAJIbHBL | eJIEH. Co3naBsath | cTH
¥ apamms. | - 0a30BEIE [I0JIb30Ba
- OcyuiecTB | MIPOTOTUI | TEJIEH, HO
[TporoTun | nsTH bl CHUCTEM, | OTCYTCTB
HUpOBaTh 0a30ByIO YAOBIIETBO | HU€
CHUCTEMBbI, | UHTETpaId | PSAIOIINE MpaKkTUye
VYHUTHIBAS | O CHCTEM | OCHOBHBIM | CKHX
TpeOOBaHH | B TpeOOBaHMU | HABBIKOB
s CYLIECTBY | IM BBIIIOJIHEH
MOJIH30BAT | FOIIYIO MOJIL30BAT | Us
eJei. uH(ppactp | eneit. a”aansa.
YKTYpYy H -
MIPOBOJIUT OcBenoMm
b JIEHHOCTD
TECTUPOBA o
HHE. MPOTOTHII
UPOBAHUU
CHCTEM,
HO
orpaHuye
HHBIE
HaBBIKU
CO3IaHus
MPOTOTHUII
OB.
BJIAJIETD:.
Hasreikamu | HaBeikamu | OcHoBHEI | OcBemoMm
porpamMm | MporpamMm | MU JIEHHOCTD
UPOBAaHUS | UPOBAHHS | HABBIKAMHU | O
Ha f3BIKAaX | Ha S3bIKaX | MPOrpaMM | MPOTPaMM
Python Python UPOBaHHS | UPOBAHHUHU
nwm CH++ | wm C++ | Ha I3bIKax | Ha A3BIKAX
IS TS Python Python
pazpabotk | papabotk |wm CH++ | wmm C++,
5 5 IS HO
3HaHUIMHU U
BBICOKOKa | (YHKIIMOH | pa3pabOTK | OTCYTCTB
OTIBITOM PabOTHI
¢ MeTOaMH YECTBEHHO | aJIbHOTO u ne
AHAIN33 TAHHBIX ro IporpaMM | MPOrpaMM | MPaKTUYe
porpamMM | HOTO KOJIa. | HOTO KOJia. | CKOTO
M MAIIIMHHOTO o o
HOro komga. | - Paboroii | - PaboTtoii | omblTa U
00y4eHwusI.
- C c HaBELIKOB
Brnanenue | 6a3oBeiMu | 0a30BBIMH | pa3palboT
M MOJEISIMH | MOAEIAMHU | KU
METOJAMH | U U nporpamMm
5 QIrOpUTMa | AITOpPUTMa | HOTO
[oaxogaM | MU I | MH I | KOZa.
5 PEKOMEH]T | pEeKOMEH]T
pa3paboTK | aTenbHBIX | aTEIHHBIX
U MOJIEJIEH | CHCTEM W | CUCTEM WU
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u CUCTEM CUCTEM
QITOPUTM | TIOJICPKK | TIOJIICPIKK
OB IS | | u
PEKOMEH]I | MPUHATUS | IPUHATHS
aTCJIbHBIX | PEIICHMI. | PEIICHMI.
CUCTEM U
CUCTEM
TIOJIIEPIKK
u
PUHSITUS
pELICHHUI.
3HATh:
OCHOBBI OCHOBBI OCBEZIOMII
QITOPUTM | QITOPUTM | EHHOCTH O
OCHOBEI
OB OB QITOPUTM
JITOPUTM
OB 00paboTk | 0OpaboTk | ax
u u 00paboTk
00paboTK
" uzo0paxe | mzobpaxe |u
HUH U | HUH u | u3o0paxe
n3o0paxe 9
i KOMIIBIOTE | KOMIIBIOTE | HUH u
pHOTO pHOTO KOMIIBIOT
KOMIIBIOTE
3peHwus, 3peHwus, €pHOTO
pHOTO
OcHoBBI ADEHILS 6a3oBble OCHOBHBIE | 3peHUs,
ITOPUTMOB MpeTO,Z[b’I METO/IBI METO/TBI METOJ1aX
00paboTku pacro3HaB | paclo3HaB | pacmo3Ha
. pacrno3HaB
M300paKeHUH, IS aHus aHus BaHUs
BKJIIOYast 06DA3OR o0pa3oB, | 00pa3oB, 00pa3oB,
METO/IbI KJ'IECCI/I (b’H knaccudu | knaccudu | kiaccupu
bunbpTpanum, KA H KallMd W | KallMM W | KalliH ¥
CErMEHTaIluu 1 CerMeHTall | CerMEHTall | CerMEeHTa
CeTMEHTAI]
JIETEKIIUU - uu uu 102078
00BEKTOB. n3o0paxe | m3olOpaxke | n3zobpaxe
M300pake 305071 HUM HUW, HO
[1K-8.2 HUI, > ’ ’
0a3oBble OCHOBBI OTCYTCTB
OCHOBBI
3HAHUS MAIIMHHOT | e
MaIIHHHOT
o MAIIMHHOT | O paKTHyue
0 00y4eHus: | CKOro
o0y4eHus
0o0y4eHUs | M METOJOB | OTbITA U
1 METOJIOB
U METOJIOB | aHAJIM3a rIyOoKOT
aHanm3a
aHamn3a JTAaHHBIX. 0
JTAHHBIX.
JAHHBIX. MOHUMAaH
.
YMETh:
ITpumensr | [lpumensr | [Ipumenst | OcBenom
b METOABI | b 0a30BBIC | b JICHHOCTh
00paboTK | METOIBI OCHOBHBIE | O
Pa3zpabatreiBath
u u 00paboTK | METOMBI MeToAax
n3o0paxe | u 00paboTK | 00paboTK
pean30BhIBATh 9
HUH, uzobpaxe | u U
MOJIETH U 9
KOMIIBIOTE | HUH, u3o0paxe | M300paxke
QITOPUTMBI JIS 9 9
pHOTO KOMIIBIOTE | HUH, HUH,
KOMITBIOTEPHOTO
- 3peHusi U | pHOTO KOMIIBIOTE | KOMITBIOT
p ' MaIIMHHOT | 3p€HUsl U | PHOTO €pHOTO
0 MAIIMHHOT | 3p€HUSl U | 3peHUs U
oOydeHus | o MAIIMHHOT | MAIIMHHO
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IS o0yueHust | o ro
pemieHus | Ui o0yueHHus | oOy4YeHHS
CIIOXKHBIX | PEIICHUs | JUIs , HO
3aJady B |3alad B | pelIEHUs | OTCYTCTB
obnactu obnactu IOPOCTHIX | Ue
KOMIIBIOTE | KOMIIBIOTE | 3aJlad B | [IPaKTU4e
pHOTO pHOTO obrnactu CKOTO
3peHwusl. 3peHust KOMIIBIOTE | OTIBITA U
pHOTO HABBIKOB
3peHHUSI. ux
NPUMEHEH
usl.
BJIAJICTh:
Hapoikamu | 3nanuem | OcHoBHBI | OcBeom
porpaMM | METOJIOB MU JICHHOCTh
UPOBAaHUS | OIICHKH U | HABBIKAMHU | O
Ha Python | BeiGOpa nporpamm | mporpamm
win R ans | Mojeneit | upoBaHusI | UPOBAHHUH
o0pabotk | mammHHOT | HA Python | Ha Python
" H|lo uni R nns | unu R, HO
aHanM3a 00yueHusi. | pabOTBI C | OTCYTCTB
JTAHHBIX. - JTaHHBIMU | H€
3HaHUSIMH | YMEHUEM | U paKTHyue
B 00JIaCTH | BU3YaJM3U | IPOCTBIMH | CKOTO
buy- poBathb QIropuT™Ma | OmbITa U
WHXUHUPHU | TaHHBIE U | MU HABBIKOB
HTa U | pe3yJbTaT | MallMHHOT | pabOTHI C
npenobpa | bl 0 JTaHHBIMU
3HAHUSIMHU U 00TKH MozeIen oOydeHus. | u
OTIBITOM PabOTHl | TAHHBIX. MaIlIMHHOT | - ba3oBbIM | anroputm
¢ bubnnorexkaMu 0 NOHUMaHU | aMu
JUTS o0ydeHus. | eM MalIuHHO
KOMIIBIOTEPHOTO QITOPUTM | TO
3peHUsl, TAKUMH OB oOy4JeHHUs
kak OpenCV, MaITuHHOT
TensorFlow nnmn 0 -
PyTorch. oOyuerns | OcBenom
u UX | IEHHOCTD
UCTIONB30B | O
agueM JUIs | 0a30BBIX
MPOCTBIX | aITOPUTM
3azad. ax
MAaITHHHO
ro
o0ydeHus
, HO
OTrpaHnye
HHBIC
HABBIKU |
ONBIT UX
IPUMEHEH
usl.

+/O1eHKa «OTJIMYHO» BBICTABJIACTCS 33 BBIOJIHEHHUE PACYEMHbIX pabom 8
cemecmpe; mecmogulx 3a0anull; 21y00Koe NOHUMAHUE MEXHON02UYEeCKUX Memooos
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pacuema HOpM pacxooa Mamepuanos,

80NPOCHL bunema (meopemuuieckoe u npaKkmuyeckoe 3a0anue);

noJjiHvle U codepafcameﬂbele omeenivl Ha

OHeHKa «X0poHI0» BBICTABJICTCA 34 BBIIOJIHCHUC pac4emHblx pa60m 6

cemecmpe, mecmoeblx 3a()aHu12; NOHUMAHUE MEXHOJO2UYECKUX Memo008 pacdema

HOPM pacxooa mamepuanos,

npakmuieckoe 3a0anue);

omeemysl Ha 60NnpocChbl ounema (meopemuttecme uiau

OHCHKa «YAOBJETBOPUTEJIBbHO» BLICTABJILICTCA 3a BBIIIOJHCHUC pacH4enHblx

pabom 6 cemecmpe U Mecmosvix 3a0aAHULL
OneHKka «HeyI0BJIETBOPUTEIBHO» BBICTABIICTCS 3a CJ1a00€ W HEMOJIHOE

BBIITOJIHCHHUEC pacqemﬂblxpa60m 6 cemecmpe u mecnmoeblx 3a0aHULL.

3. [lepeyeHb O1LIEHOYHBIX CPEICTB
Kpatkas xapakTepucTuka OLEHOYHBIX CPEJCTB, UCIOJIb3YEMbBIX MPHU TEKYIEM
KOHTPOJIE yCIIEBAEMOCTM M IPOMEXKYTOYHOM aTrTecTalMy O00ydYarolerocs IIo

JNUCIUAILINHE:
HaumenoBanue Onucanue
OLICHOYHOI'0 Kpatkas xapakrepucTika OLIEHOYHOT'O CPE/ICTBA OLICHOYHOI'O
CpeAcTBa CpeICTBa
Cucrema CTaH/1apTU3UPOBAHHBIX 3aJaHuil,
KoMIiekT TecToBeIx
Tecr (Tecr) MIO3BOJISIIOIIAS aBTOMAaTU3UPOBATh Ipouenypy -
M3MEpEeHUs YPOBHsI 3HAHUM U yMEHUH 00y4arolerocs
Beimonnenue mnabopaTtopHoil pabOTHl 3aKaHYMBAETCS
IIpEeACTaBIeHNEM oTyeTa. PesynbraTom BbInonHeHus | llepeueHs 3amanuii u
Oraer 1o nabopaTopHoil  paboTsl MoxeT ObITh  Qailn ¢ BOIIPOCOB IS
. BBIMIOJTHEHHBIMU ~ 33JaHUSIMM,  IPUKPEIUVIEHHbI B 3aIUTHI
nabopaTopHOM .
a6ote (OJTP) MeKTpoHHy0 cpenry MOODL  wmm  3agasws, nabopaTopHOI
P BBITIOJIHEHHBIE ~ HA  JlabopatopHoil  pabore W | pabOTHI, MEPEUCHb
IIPEJICTaBICHHBIE HA IPOBEPKY IPENIOAABATEIIIO. TpeOOBaHUH K OTUETY
. Kommekt
CpencTtBo NpoBEpKM YMEHHH NPUMEHSATH IOJIy4YEHHBIE
KonTponbHas KOHTPOJIbHBIX
3HAHUA JJI1 PeUIeHHs 3a/ad ONpPENEeJIeHHOro THUIa IO .
paborta (KaTP) 3a/IaHui 1o
TEME WIN pa3aeiy
BapHaHTaM

4. IlepeyeHb KOHTPOJIbHBIX 3aJaHU WM UHbIE MATEPHUAJIbl, HEOOXO0AUMbIE

JIA  OIEHKH

3HAHUIN, YMEHUH W HABBIKOB,

XapaKTePU3yI0IHX

ITallbl

¢GopmMupoBaHus KOMIIETEHIUI B MIPO1[eCCe OCBOCHUSA TUCHMIIIMHBI

st Tekymero kourpoJs TK1:
[Tposepsiemast komnetrenmust: [1K-2. Cnocoben pa3pabatpiBaTh U TECTUPOBATH
IIPOTPaMMHBIE KOMIIOHEHTBI PELICHMS 3a1a4 B CHCTEMAX MCKYCCTBEHHOI'O MHTEIIIEKTA
[1K-2.1. Pa3zpa0aThiBaeT MpHIIOKEHUS CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTA
[1K-2.2. [IpoBOAHUT TECTUPOBAHUE CUCTEM HUCKYCCTBEHHOI'O MHTEIUIEKTA

Tect

Bomnpoc

\ BapuaHTbl oTBeTa
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Uro Takoe kosmabopaTuBHas
bunbTparms’?

Metoa 06pabOTKH 1 aHaIU3a JaHHBIX, OCHOBAaHHBIM HA
COBMECTHOM pab0Te HECKOJIBKUX KOMIBIOTEPOB.

TexHuKa paH)XHPOBaHUS 0OBEKTOB Ha OCHOBE CPAaBHEHUS
IIPEANIOYTEHUIN TOJI30BATEIICH.

Cnoco0 cxxatus 00JbpIINX 00BEMOB JaHHBIX UIS OoJiee
3¢ PEKTUBHOTO XpaHEHUsI U IEpeAayHm.

Kakue metoanl
HCMOJIb3YIOTCS B

Content-based u collaborative filtering.

K-means u Decision Trees.

KOJIa0OpaTUBHOM Regression u Clustering.

bunpTparn

Kakyto undopmanuio Hudopmanuio o cojiepKaHuu 00bEKTOB.

UCTIOJIB3yeT Vicropuyeckre JaHHBIC O MPEIIOYTCHHUSX MOJIb30BATEIICH.
KoJ1abopaTHUBHAs XapaKTepUCTUKU U CBOICTBA O0OBEKTOB.

(uibTpanus? HOJXOJIAT BCE BAPMAHTBI

Kaxue npobaembl MOryT
BO3HUKHYTb IIPU
HCII0JIb30BAHUU
KOJIJ1a00paTUBHOM
¢bunbTpanumn?

XOoJ01HbIN CTapT U MpobIeMa peKOMEHAAINHN TOMYISIPHBIX
00BEKTOB.

Huskas ckopocTh 00pabOTKH O0IBIIMX 00bEMOB JIAHHBIX.

HCO6XOILI/IMOCTI) CO3JaHus CIIOXHBIX MAaTEMAaTUYCCKHUX MOIICJIGI;'I.

UYro Takoe KosutabopaTHUBHAas
dbunpTpanusa?

MGTOI[ aHaJIM3a JaHHBbIX, OCHOBaHHBIHN Ha CpaBHCHHU U
npcacCKaszaHuun Hpe,Z[HO‘ITeHI/Iﬁ MOJb30BaTENIe Ha OCHOBE MX
CXOXKCCTHU C JPYT'MMH IMOJIB30BATCIISAIMMU.

TexHuka muppoBaHus JaHHBIX COBMECTHO HECKOJIBKUMHU
yYacTHMKaMU JJ1s obecrieueHus: 6e30nacHoro ooMeHa
uH(popMaluen.

Mertoa onTuMHU3aMKM HHPPACTPYKTYPHI BBIYUCIUTEIBHBIX CUCTEM
COBMECTHOM paboOThI.

Kakue meTonnl
WCIIONB3YIOTCS B

Latent Semantic Analysis u Singular Value Decomposition.

Decision Trees u Deep Learning.

KOJUTADOPaTHBHOM K-means u Support Vector Machines.

¢bunbTpanuu?

Kakyto uHpopmMannio Hcropuyeckue TaHHBIE O ACHCTBUSIX MOJIb30BATEICH, TAKHE KaK
UCIIOJIB3YET TIOKYITIKH, OICHKH HJIU IPOCMOTPBI.

KOJLTa0OpaTHBHASI MertaanHbIe 00BEKTOB, TAKHE KaK OMHCAHUE, KATETOPHU HIIH
¢bunbTpanusn’? KJIFOUEBBIE CIIOBA.

['myOGuHy BOJIBI, CUITy BETpa M JPyTrue METEOPOJIOTHUECKUE
apaMeTpahl.

Kakue npobiaembl MOTYT
BO3HUKHYTH TIPH
UCIOJIb30BAHUU
KOJTabopaTHUBHOM
¢bunbTpanun?

[Tpob6nema ¢ T.H. "XOJIIOAHBIM CTAPTOM" HOBBIX MOJIb30BaTEICH
Wi 00BEKTOB.

JIOKHOCTH BRIUHCIICHHUH 1 Tpe6OBaHI/I$I K
BBICOKOITPOU3BOAUTCIIbHBIM BbIYUCIUTCIIbHBIM CUCTCMAM.

HCJIOCTaTO'-IHaSI SKCIICpTHU3a B 00J1aCTH MaTEMaTHYECKOTO
MOACIINPOBAHUS.

Uto Takoe TecTupoBaHuE
MIPOTPaMMHOTI0
obecneuenus’?

[Tporecc mMpoBEpKH HCXOTHOTO KOJIa TPOrPpaMMbl Ha HATMIUE
OoIIMOO0K M HEJIOYETOB.

MeTtoauka UCCIeI0BaHUs II0JIH30BATEILCKOTO ONbITA ST OLIEHKHA
YAOBJIETBOPEHHOCTH KJIMEHTOB IPOrPAMMHBIM MPOAYKTOM.

COBOKYITHOCTH MPOLIEIYP U ICSATEIbHOCTEH, HAPABICHHBIX HA
oOHapyskeHHe OINOOK U 1e(EKTOB B IPOrPaMMHOM
00eCIeyeHHH.
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Kakue ocHOBHbIE BUJIbI OyHKIMOHAIBHOE, HArPy304HOE, COBMECTUMOCTHOE,
TECTUPOBAHUS CYLLECTBYIOT? | YSI3BUMOCTEM.

['paduyeckoe, ayiuo, BUJE0, TEKCTOBOE.

[TnatdopMeHHOE, SIKCTpEMATIbHOE, aJTAITUBHOE, MOOMJIBHOE.

JlaGopaTopuas pa6ora 1. KoaiaboparuBHasi uabTpanus Ha OCHOBE CXO0ACTBA 10
nojab3oBatensm (user-based) m mpoaykram (item-based)

CiioBapb KMHOKPUTUKOB M BLBICTABJIEHHBIX MMM OLI€HOK IJid HeOOoJbmoI'o Habopa

IOaHHBIX O OQUIbMax

critics={'Lisa Rose': {'Lady in the Water': 2.5, 'Snakes on a Plane': 3.5,
'Just My Luck': 3.0, 'Superman Returns': 3.5, 'You, Me and Dupree': 2.5,
'The Night Listener': 3.0},

'Gene Seymour': {'Lady in the Water': 3.0, 'Snakes on a Plane': 3.5,
'"Just My Luck': 1.5, 'Superman Returns': 5.0, 'The Night Listener': 3.0,
'You, Me and Dupree': 3.5},

'"Michael Phillips': {'Lady in the Water': 2.5, 'Snakes on a Plane': 3.0,
'Superman Returns': 3.5, 'The Night Listener': 4.0},

'Claudia Puig': {'Snakes on a Plane': 3.5, 'Just My Luck': 3.0,

'The Night Listener': 4.5, 'Superman Returns': 4.0,
'You, Me and Dupree': 2.5},

'Mick LaSalle': {'Lady in the Water': 3.0, 'Snakes on a Plane': 4.0,
'Just My Luck': 2.0, 'Superman Returns': 3.0, 'The Night Listener': 3.0,
'You, Me and Dupree': 2.0},

'Jack Matthews': {'Lady in the Water': 3.0, 'Snakes on a Plane': 4.0,
'The Night Listener': 3.0, 'Superman Returns': 5.0, 'You, Me and Dupree':

38},

'Toby': {'Snakes on a Plane':4.5,'You, Me and Dupree':1.0, 'Superman

Returns':4.0}}

import numpy as np
A=np.array(critics)
pd.DataFrame (critics)

: Gene Michael Claudia Mick Jack
LisaRose Seymour Phillips Puig LaSalle Matthews ' °2Y
Lady in the 25 3.0 25 NaN 3.0 30 NaN
Water
Snakesona 35 35 3.0 35 4.0 40 45
Plane
Just My Luck 3.0 15 NaN 3.0 20 NaN  NaN
Superman 35 5.0 35 4.0 30 50 40
Returns
You, Me and 25 35 NaN 25 20 35 10
Dupree
The Night 3.0
Listener '
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critics[' Toby']
critics['Lisa Rose']['Lady in the Water']

Brruucnenue paccrosuus EBkinuaa
from math import sqrt
sgrt(pow(5-4,2)+pow(4-1,2))
BbluncneHme cxoacrtsea
1/(1+sqgrt(pow(5-4.5,2)+pow(5-5,2)))
from numpy import exp
exp(-0.3*sqrt(pow(5-4.5,2)+pow(5-5,2)))
from math import sqrt
Bo3sBpaiaer cxoactBo personl u person2 Ha OCHOBE pacCTOSHUSA
def sim_distance(prefs,personl,person2):
[TonyyuTh CIMCOK MPEIMETOB, OLICHEHHBIX O0OUMHU

si={}

for item in prefs[person1]:

if item in prefs[person2]:
si[item]=1

Ecnu HeT Hu 01HO# 001Iei onenkH, BepHYTh O

if len(si)==0: return 0
C0oXuTh KBapaThl pazHocTei/

sum_of_squares=sum([pow(prefs[personl][item]-prefs[person2][item],2)

for item in prefs[person1] if item in prefs[person2]])

return 1/(1+sum_of_squares)
from math import sqrt
Bo3sBpaiaer cxoactBo personl u person2 Ha OCHOBE pacCTOSHUSA
def sim_kernel(prefs,personi,person2,alpha=0.3):
[Tomy4uTh CIMCOK MPEIMETOB, OIICHEHHBIX 000MMU

si={}

for item in prefs[person1]:

if item in prefs[person2]:
si[item]=1
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Ecnu Het Hu oHOM 0O1IeH oneHKH, BepHYTh 0
if len(si)==0:return 0

CJ10KUTH KBaAPAThl PA3HOCTEH
sum_of_squares=sum([pow(prefs[personl][item]-prefs[person2][item],2)
for item in prefs[person1] if item in prefs[person2]])

return exp(-alpha*sum_of squares)

sim_kernel(critics, 'Lisa Rose','Toby')

sim_distance(critics, 'Lisa Rose',' Toby')

BosBpamiaer koaddunment koppensuuu [upcona mexay pl u p2

def sim_pearson(prefs,pl,p2):

MoNy4nTb CNUCOK NPeaMETOB, OLEHEHHbIX 0bonMu
si={}
for item in prefs[p1]:

if item in prefs[p2]: si[item]=1

Ecnu HeT Hu oHO# 0011e# o1leHKH, BepHYTh O
if len(si)==0: return 0
KomnruecTBo COBMECTHO OLIEHEHHBIX (QHIBEM
n=len(si)
Brrancnuts cymmMy BeeX NMPEArOYTEHUN
suml=sum([prefs[p1][it] for it in si])
sum2=sum([prefs[p2][it] for it in si])
Brranciuts cymmy KBagpaToB
sum1Sg=sum([pow(prefs[p1][it],2) foritinsi])
sum2Sq=sum([pow(prefs[p2][it],2) for itin si])
Beruucnuts cyMMy MpOU3BEIEHUN
pSum=sum([prefs[p1][it]*prefs[p2][it] for it in si])
Boruncnute ko3 dunment [Mupcona
num=pSum-(sum1*sumz2/n)
den=sqrt((sum1Sg-pow(sum1,2)/n)*(sum2Sg-pow(sum2,2)/n))

if den==0: return O
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r=num/den

returnr
sim_pearson(critics,'Lisa Rose','Gene Seymour'), sim_distance(critics, 'Lisa Rose','Gene Seymour')
PanxupoBaHue KpUTUKOB
Bo3Bparaer cnucok HamIIy4Imux COOTBETCTBUH JJIs YEIOBEKa U3 cioBaps prefs.
KonnyecTBo pe3yabTaToB B CIHCKE U GYHKIIUS MTOA00MS — HEOOA3aTEIIbHBIE TApaMETPBI.
def topMatches(prefs,person,n=5,similarity=sim_pearson):

scores=[(similarity(prefs,person,other),other)

for other in prefs if other!=person]

OTcopTUpOBATH CITUCOK MO YOBIBAHHUIO OLIEHOK
scores.sort( )
scores.reverse( )

return scores[0:n]

topMatches(critics,'Toby',n=3, similarity=sim_distance)

topMatches(critics,'Toby',n=3, similarity=sim_kernel)

Pexomennarus ¢puabmo (User-based moaxo)

HOJ’IyLII/ITB PEKOMCHAAIWHN I 3aJaHHOT'O YE€JIOBCKA, IMOJIb3YACh B3BCIICHHBIM CPEAHNUM OLICHOK,
JaHHBIX BCEMH OCTaJIBHBIMU I10JIb30BATCIAAMHA

def getRecommendations(prefs,person,similarity=sim_pearson):
totals={}
simSums={}
for other in prefs:
CpaBHUBATh MEHS C CO00I HE HYXHO
if other==person: continue
sim=similarity(prefs,person,other)
WTHOPUPOBATH HYJIEBBIE U OTPULIATEIIBHBIE OLIEHKU
if sim<=0: continue
for item in prefs[other]:

OIICHUBAThH TOJLKO (PUIIBMBI, KOTOPHIE 5 €IIe HE CMOTpE
if item not in prefs[person] or prefs[person][item]==0:
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KoadduumeHt nogobusa * OueHka
totals.setdefault(item,0)
totals[item]+=prefs[other][item]*sim

Cymma KoadodumumeHToB nogobmsa
simSums.setdefault(item,0)
simSums[item]+=sim

CoziaTh HOPMUPOBAHHBIHN CITUCOK

rankings=[(total/simSumsl[item],item) for item,total in totals.items( )]

BepHyTh OTCOPTUPOBAaHHBIN CITUCOK

rankings.sort( )

rankings.reverse()

return rankings

getRecommendations(critics, Toby')

getRecommendations(critics,'Toby', sim_kernel)

CXOI[CTBO npeaIMeETOB

Kak 3ameHutsn

{'Lisa Rose'": {'Lady in the Water": 2.5, 'Snakes on a Plane': 3.5},

'Gene Seymour': {'Lady in the Water": 3.0, 'Snakes on a Plane': 3.5}}

Ha

{'Lady in the Water":{'Lisa Rose":2.5,'Gene Seymour":3.0},

'Snakes on a Plane':{'Lisa Rose':3.5,'Gene Seymour':3.5}}?

def transformPrefs(prefs):
result={}

for person in prefs:
for item in prefs[person]:
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result.setdefault(item,{})
OOMeHATh MECTaMU YEJIOBEKa U MPEIMET
result[item][person]=prefs[person][item]

return result

movies=transformPrefs(critics)
movies
topMatches(movies,'Snakes on a Plane',5, sim_pearson)

getRecommendations(movies,'Lady in the Water', sim_distance)

KonnabopaTtuBHast GpuiibTpanus mo cxoacTBy oobektoB (Item-based collaborative
filtering)

def calculateSimilarltems(prefs,n=10):

Co3znarb cioBaphb, COACPIKAITUIN IJIs KaKI0T0 00pasiia Te 00pasIibl, KOTOPhIE

OOJIbIIIE BCErO MOXO0HU Ha HETO.

result={}

OOpaTuTh MaTPUILy MPEANOYTEHU, YTOOBI CTPOKH COOTBETCTBOBAIM 0Opa3iam

itemPrefs=transformPrefs(prefs)

c=0

for item in itemPrefs:

OO6HOBNIEHNE COCTOSHUS ISl OONBIINX HAOOPOB TAHHBIX
c+=1
if c%100==0: print("%d / %d" % (c,len(itemPrefs)))

Haiit 00pasiel, MaKCUMaIBHO MMOX0KHE HA JaHHBINA
scores=topMatches(itemPrefs,item,n=n,similarity=sim_distance)
result[item]=scores

return result

itemsim=calculateSimilarltems(critics)

itemsim
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def getRecommendedltems(prefs,itemMatch,user):
userRatings=prefs[user]
scores={}

totalSim={}

]_II/IKJ'I 110 o6pa3uaM, OLCHCHHBIM JaHHBIM I10JIb30BaTCIIEM

for (item,rating) in userRatings.items():

[{uk o oOpa3iam, MOX0KUM Ha TaHHBIHA
for (similarity,item2) in itemMatch[item]:
[Tpomyckaem, eciii oJIb30BaTeNb YK€ OLIEHWBAJ JaHHBINH 00paser
if item2 in userRatings: continue
B3Berniennasi CyMMbI OIIEHOK, YMHOKEHHBIX Ha KO3 GUIIUEHT 10100us
scores.setdefault(item2,0)
scores[item2]+=similarity*rating
Cymma Bcex KoadduumneHToB Nnogobmsa
totalSim.setdefault(item2,0)

totalSim[item2]+=similarity

if totalSim[item2]==0: totalSim[item2]=0.0000001 # 4TO6bI N36EXKaTb AENEHUSA Ha HOJIb

I[eJ'II/IM KaXXIYHO UTOIOBYIO OLICHKY HAa B3BCIICHHYIO CYMMY, 4TOOBI BEIYUCIUTE cpeaHee

rankings=[(score/totalSim[item],item) for item,score in scores.items( ) ]

BosBpamaer ciricok rankings, oTcopTHpOBaHHBIN 110 YOBIBAHUIO
rankings.sort( )
rankings.reverse( )

return rankings

getRecommendedItems(critics,itemsim,'Toby')

Pexomenmanus Ha nanasix Movielens
Hcrounuk: http://grouplens.org/datasets/movielens/
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def loadMovielLens(path='data/'):

[Tomyunts Ha3BaHUS (PUIBMOB

movies={}

for line in open(path+'/u.item'):

(id,title)=line.split(']|')[0:2]
movies[id]=title
3arpy3uTh JaHHBIC

prefs={}

for line in open(path+'/u.data'):

(user,movieid,rating,ts)=line.split("\t')

prefs.setdefault(user,{})

prefs[user][movies[movieid]]=float(rating)

return prefs
prefs=loadMovielLens()
prefs['87']

len(prefs['87'])

getRecommendations(prefs,'87')[0:30]

itemsim=calculateSimilarltems(prefs,n=50)

itemsim["What's Eating Gilbert Grape (1993)"]

getRecommendedItems(prefs,itemsim,'87')[0:30]

Js Tekymero kouTpoJs TK2:

Tect

Bomnpoc

BapuaHnts! oTBeTa

Uro Takoe ruOpuIHbIE
PEKOMEHIaTEbHBIE CUCTEMBI?

a) KoMmiekcHbIi nmoaxoa K peKOMCHAAIIUAM, BKJ'IIO‘{aIOH_[I/Iﬁ
HCII0JIB30BAHUEC PA3JIMYHBIX METOA0OB U HICTOYHHUKOB JIAHHBIX.

b) Cucremsl, T1e TOJI30BATEN BHOCST CBOH MPEATIOYTCHHS B
npoiecce GopMUPOBAHUST PEKOMEH JAITHIA.

c¢) TexHonOrus, UCMONIB3YIONIAsi TOJLKO KOHTEHTHYIO
uHpopManuio 11t GOPMHUPOBAHUS PEKOMEH TAIHH.

Kakne MeToapl coueTaroTcs B
THOPUIHBIX
PEKOMEH1aTeIbHBIX
cucremax?

a) Collaborative filtering u content-based filtering.

b) K-means u decision trees.

c¢) Linear regression u clustering.

Kaxkyro nadopmanmro
WCTIOJB3YIOT THOPUIHbIE

a) Mcropuyeckue TaHHbBIE O TEHCTBUSIX MOJIH30BaTENICH.

b) XapakTepuCTHKHU U CBOMCTBAa OOHEKTOB.
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pEKOMEH1aTeIbHbIE
CUCTEMBEI?

¢) Mudopmanmro o cogep:kaHuu 0OHEKTOB.

Kakue npeumymectsa y
THOPHUTHBIX
PEKOMEHIaTeIbHBIX CHCTEM?

a) YBeJM4YeHrEe TOYHOCTH U pa3HO00pasusi peKOMEHIANN, y4eT
Pa3IUYHBIX THIIOB JAHHBIX.

b) BricTpast ckopocTh 00pabOTKU JAHHBIX U MEHBIIIHE
TpeOOBaHUS K PECYPCaM.

¢) [IpocroTa peanmzanuu U OTCYTCTBHE HEOOXOIUMOCTH B
JTAHHBIX O TOJIb30BATEIISIX.

Kakne MeTo1p1 MOXKHO
HCIIOJIBb30BaTh JJIs
00BbETMHEHNST PEKOMEHJAINiA
B THOPUTHOM

a) Cpennee apudmMeTHIecKoe.

b) B3BemeHHOE CyMMHpOBaHHE.

¢) [Ilpumenenune OuHapHBIX oneparuii, Takux kak AND wimm OR.

PEKOMEHIATENBbHOM

cucreme?

Kaxkas ocHoBHas unes a) ['pynnupoBka mosib30Bareneil Ha OCHOBE MX COIMAbHBIX
KJIACTEPU3ALNH CBsI3€H.

1oJb30BaTenel B rHOpUIHBIX | b) BbigeneHue rpyIi mojab30BaTeNe ¢ MOX0KUMHU
PEKOMEH1aTeIbHbIX MPEANOYTEHUSIMH U UHTEPECAMH.

cucremax? c¢) PamxxupoBanue nonp3oBaTenell Ha OCHOBE MX aKTUBHOCTH U

BKJIaJIa B CUCTEMY.

Kakyro undopmanuto
UCIOJIb3YET
KoJabopaTUBHAs
¢bunbTpanusn’?

I/ICTOpI/I‘leCKI/Ie JaHHBIC O I[CﬁCTBHfIX HOHBSOB&TCJ’ICI‘/'I, TaKH€ KaK
IMOKYIIKHW, OOCHKH WJIM IIPOCMOTPHEI.

MeTtanaHHbie 06’LeKTOB, TAaKHUC KaK OIIMCAHUEC, KAaTCIrOpUuH UJIN
KJIIOYCBBIC CJIOBA.

['myOGuHy BOJbI, CUITy BETpa U Jpyrue METeopOoIOrHyecKue
apaMeTpahl.

Kakue npeumymiectsa
npeaaraeT ruopuHas
peKoMeHAaTeNNbHas cucTeMa
10 CPABHEHUIO C
OTJETbHBIMU METOJIaMH
(collaborative filtering nnu
content-based filtering)?

a) YBennueHue TOYHOCTH U pa3Hoo6pa3I/151 peKOMeHHaHHﬁ.

b) bonpmas MpOCTOTAa U HU3KAs BHIYHUCIHUTCIIbHAA CJIIOKHOCTD.

c¢) bosee nerkas peanu3zanus 1 UHTErpalus B CYyLIECTBYIOIIYIO
CUCTEMY.

Uro o3Hauaer cold start
problem B KOoHTeKcTE
THOPUTHBIX
pEKOMEHIaTeIbHBIX CUCTEM?

a) [Ipobnema ¢ HEXBaTKOW JaHHBIX 1751 GOPMUPOBAHUS
pPEeKOMEHIalluii HOBBIM OJIH30BATENSIM MJIM O0BEKTAM.

b) [Ipobnema ¢ HenpecKa3yeMOCThIO MPEANOUTeHUN
MOJIH30BaTENIC B THOPUIHOM CUCTEME.

¢) [Ipobaema ¢ BrIcOKOM OMIMOKOI peicka3anusl pEHTUHTOB B
THOPUAHBIX CUCTEMAX.

Kakue Tumbl JaHHBIX 0OBIYHO
UCIOJIb3YIOTCS B THOPHUIHBIX
PEKOMEHIATEIbHBIX
cucremax?

a) ToJBKO TEKCTOBBIE JaHHEIE.

b) Toapko YKCIOBBIC JaHHBIE.

C) KOM6I/IH8.LII/ISI PAa3HLIX TUIIOB JAHHBIX, TAKUX KaK TCKCT,
I/1306pa)KCHI/I$[, BHUICO WM KOHTCHTHBIC XapaKTCPUCTUKMU.

JlabopaTopnas padora 2. MaTpuuHasi pakTopusanus

1. I3yunTh TEOpETHYECKUI MaTepHall 110

CCBLIKEC.

http://activisiongamescience.qgithub.io/2016/01/11/Implicit-Recommender-Systems-

Biased-Matrix-Factorization/

36



https://colab.research.google.com/corgiredirector?site=http%3A//activisiongamescience.github.io/2016/01/11/Implicit-Recommender-Systems-Biased-Matrix-Factorization/
https://colab.research.google.com/corgiredirector?site=http%3A//activisiongamescience.github.io/2016/01/11/Implicit-Recommender-Systems-Biased-Matrix-Factorization/

2. CpaBHUTB KQ4eCTBO PeKOMEHAIMil 1 BpeMs BbinmonHeHust ALS (6e3 6a30BbIX MPEAUKTOPOB -
without biases) u SGD (6¢3 6a30BbIX IPEIUKTOPOB) IS PA3IUYHBIX TAPAMETPOB PETYIIAPH3AIHN
(mampumep, 0,001, 0,01,...) u yucna dakropos (Hampumep, 1, 10, 25, 50,...). dug SGD
HEOOXOIMMO yYCOBEPILICHCTBOBATH KOJI.

3. UcnipaButsb kox ALS tak, 4To0bI ObLTa BO3SMOXHOCTH MIPOU3BOANUTE PACUETHI C 0A30BBIMHU
npeaukTopamu (biases).

4. CpaBuuTh Bee 4 nojxona o mepe MSE, Bpemenu Ha o0ydenue (training phase) u rectupoBaHue
(inference phase). Pe3ynbraThl, HOMHMO [IaroB BHITOJHEHHUS B ipython, HEOOXOAMMO IPEICTABUTH
B CBOJIHOM TaOJMIIE.

Hcrounuk nanubix: MovieLens 100k. MoskeT ObITh BEIOpaH aqbTepHATUBHBIN, HO HE MEHBIIIHH 110
YHCITy OIEHOK, THOO TOJIb30BaTeNel U mpeaMeToB (items).

3arpy»aeM OIIEHKH M COOMPAaeM U3 HUX MATPHILY OLIEHOK [i]

[]

# 3arpy>xkaeM JlaHHBIE.

names = ['user_id’, 'item_id', 'rating’, 'timestamp'] df
= pd.read_csv('u.data’, sep='\t, names=names)
n_users = df.user_id.unique().shape[0]

n_items = df.item_id.unique().shape[0]

# Co3zmaeM r_{ui} - HaMy MaTPHUILY OLIEHOK
ratings = np.zeros((n_users, n_items))

for row in df.itertuples(): ratings[row[1]-
1, row[2]-1] =row([3]

DyHKIHMsS, KOTOpas IEIUT MHOXECTBO OICHOK Ha test u train

[]

# JlenuM naHHbIe Ha train u test

# Jlna kaxxoro moJsib3oBaTess1 10 carydailHbIX OIleHOK oTmpaBJisieM B test def
train_test_split(ratings):

test = np.zeros(ratings.shape) train =

ratings.copy()

for user in np.arange(ratings.shape[0]):

test_ratings = np.random.choice(ratings[user, :].nonzero()[0], size=10,
replace=False) train[user, test_ratings] =

0.

test[user, test_ratings] = ratings[user, test_ratings] #

[IpoBepseM, yTo testu train He nepecekarTCA
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assert(np.all((train * test) == 0)) return
train, test

Mertpuka kauecTBa

[]

from sklearn.metrics import mean_squared_error

def get_mse(pred, actual):

pred = pred[actual.nonzero()].flatten() actual =
actual[actual.nonzero()].flatten() return
mean_squared_error(pred, actual)

Kiacc, xoropsiit peanusyet anroputm ALS u EXplicitMF ¢ rpaaueHTHBIM CIIyCKOM 1
CMEILCHUSMU

[]

from numpy.linalg import solve

class ExplicitMF():
def _init__(self,

ratings, n_factors=40,
learning="sgd’,
item_fact_reg=0.0,
user_fact_reg=0.0,
item_bias_reg=0.0,
user_bias_reg=0.0,
verbose=False):
Train a matrix factorization model to predict empty entries
in a matrix. The terminology assumes a ratings matrix
which is ~ user x item

Params

ratings : (ndarray)
User x Item matrix with corresponding ratings

n_factors : (int)

Number of latent factors to use in matrix factorization
model

learning : (str)

Method of optimization. Options include 'sgd’ or 'als'.

item_fact_reg: (float)
Regularization term for item latent factors
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user_fact_reg: (float)
Regularization term for user latent factors

item_bias_reg : (float)
Regularization term for item biases

user_bias_reg: (float)
Regularization term for user biases

verbose : (bool)

Whether or not to printout training progress

self.ratings = ratings

self.n_users, self.n_items = ratings.shape
self.n_factors = n_factors self.item_fact_reg =
item_fact_reg self.user_fact_reg = user_fact_reg
self.item_bias_reg = item_bias_reg
self.user_bias_reg = user_bias_reg self.learning =
learning

if self.learning =="'sgd":

self.sample_row, self.sample_col = self.ratings.nonzero() self.n_samples =
len(self.sample_row)

self._v = verbose

def als_step(self,
latent_vectors, fixed_vecs,
ratings,
_lambda, type="user"):
One of the two ALS steps. Solve for the latent vectors
specified by type.

if type =="user":

# Precompute

YTY = fixed_vecs.T.dot(fixed_vecs) lambdal =
np.eye(YTY.shape[0]) * _lambda

for u in range(latent_vectors.shape[0]):
latent_vectors|u, :] = solve((YTY + lambdal),
ratings[u, :].dot(fixed_vecs))
elif type == "item":
# Precompute
XTX = fixed_vecs.T.dot(fixed_vecs) lambdal =
np.eye(XTX.shape[0]) * _lambda
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foriin range(latent_vectors.shape[0]):
latent_vectorsl[i, :] = solve((XTX + lambdal),
ratings[:, i].T.dot(fixed_vecs)) return latent_vectors

def train(self, n_iter=10, learning _rate=0.1):
""" Train model for n_iter iterations from scratch.""" #

initialize latent vectors

self.user_vecs = np.random.normal(scale=1./self.n_factors, size=(self.n_users, self.n_factors)) self.item_vecs =

np.random.normal(scale=1./self.n_factors, size=(self.n_items, self.n_factors))

if selflearning == "als":

self.partial_train(n_iter,0)

elif self.learning =="sgd":

selflearning_rate = learning_rate self.user_bias =

np.zeros(self.n_users) self.item_bias =

np.zeros(self.n_items)

self.global_bias = np.mean(self.ratings[np.where(self.ratings != 0)]) self.partial_train(n_iter,0)

def partial_train(self, n_iter, iter_done):
Train model for n_iter iterations. Can be called
multiple times for further training. """

ctr=1

while ctr <= n_iter:

if (ctr+iter_done) % 10 == 0 and self._v:

print (f'\tcurrent iteration: {ctr+iter_done}') if
selflearning == "als":

self.user_vecs = self.als_step(self.user_vecs,
selfitem_vecs, self.ratings, self.user_fact_reg,
type="user")

self.item_vecs = self.als_step(self.item_vecs,
self.user_vecs, self.ratings, self.item_fact_reg,
type='item')

elif self.learning == 'sgd":

self.training_indices = np.arange(self.n_samples)
np.random.shuffle(self.training indices) self.sgd()
ctr+=1

def sgd(self):

foridx in self.training_indices: u =
self.sample_row[idx]
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i = self.sample_col[idx] prediction =
self.predict(u, i)
e = (self.ratings[u,i] - prediction) # error

# Update biases
self.user_bias[u] += selflearning_rate * (e - self.user_bias_reg * self.user_bias[u]) self.item_bias[i] +=
selflearning _rate * (e - self.item_bias_reg * self.item_bias][i])

#Update latent factors

self.user_vecs[u, :] +=selflearning rate *\

(e * self.item_vecs[j, :] - self.user_fact_reg * self.user_vecs[u,:]) self.item_vecs[i, :] +=
selflearning _rate * \

(e *self.user_vecs[u, :] - self.item_fact_reg * self.item_vecs][i,:]) def predict(self, u, i):
""" Single user and item prediction.""" if

selflearning == "als":

return self.user_vecs[u, :].dot(self.item_vecs([i, :].T) elif

selflearning == 'sgd":

prediction = self.global_bias + self.user_bias[u] + self.item_bias[i] prediction +=
self.user_vecs[u, :].dot(self.item_vecsl[i, :].T)

return prediction

def predict_all(self):

wn nin

Predict ratings for every user and item.
predictions = np.zeros((self.user_vecs.shape[0],
self.item_vecs.shape[0])) for uin
range(self.user_vecs.shape[0]):
foriinrange(self.item_vecs.shape[0]): predictions[u, i]
= self.predict(u, i)

return predictions
def calculate_learning curve(self, iter_array, test, learning rate=0.1): """
Keep track of MSE as a function of training iterations.

iter_array : (list)

List of numbers of iterations to train for each step of the learning
curve.e.g. [1, 5, 10, 20]

test: (2D ndarray)

Testing dataset (assumed to be user x item). The

function creates two new class attributes:
train_mse : (list)
Training data MSE values for each value of iter_array test_mse :

(list)
Test data MSE values for each value of iter_array
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iter_array.sort()

self.train_mse =[]

self.test_mse =[]

iter_diff=0

for (i, n_iter) in enumerate(iter_array):

if self._v:

print (f'Iteration: {n_iter}") if i == 0:

self.train(n_iter - iter_diff, learning_rate) else:
self.partial_train(n_iter - iter_diff, iter_diff) predictions =

self.predict_all()

self.train_mse += [get_mse(predictions, self.ratings)] self.test_mse +=

[get_mse(predictions, test)]

if self._v:

print (' MSE train:test: {round(self.train_mse[-1],2)}: {round(self.test mse[-1],2)}\n") iter_diff = n_iter

U1l IOCTPOEHUs TpauKOB

[]

$matplotlib inline
import matplotlib.pyplot as plt
import seaborn as sns sns.set|()
def plot learning curve(iter array, model) :
plt.plot(iter array, model.train mse, \
label="Training', linewidth=3)
plt.plot (iter array, model.test mse, \
label="Test', linewidth=3)
plt.xticks (fontsize=16); plt.yticks (fontsize=16);
plt.xlabel ('Iterations', fontsize=25);
plt.ylabel ('MSE', fontsize=25);
plt.legend (loc="'best', fontsize=20);

< | 2]

['paaueHTHBI criyck ¢ 6a3oBbiME TpenukTopamu (biases)

[]
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train, test = train test split(ratings)
MF SGD = ExplicitMF (train, 40, learning='sgd', verbose=True) iter array
= (1, 2, 5, 10, 25, 50, 100, 200]

| | o

[]

MF SGD.calculate learning curve (iter array, test, learning rate=0.001)
1] »

[teration: 1
MSE train:test: 1.14: 1.19

[teration: 2
MSE train:test: 1.07 : 1.14

Iteration: 5
MSE train:test: 0.98: 1.06

Iteration: 10
currentiteration: 10
MSE train:test: 0.92:1.01

[teration: 25
current iteration: 20
MSE train:test: 0.87 : 0.96

Iteration: 50

current iteration: 30
current iteration: 40
current iteration: 50

MSE train:test: 0.84 : 0.94

[teration: 100

current iteration: 60
current iteration: 70
current iteration: 80
current iteration: 90
current iteration: 100
MSE train:test: 0.75: 0.92

[teration: 200
currentiteration: 110
currentiteration: 120
currentiteration: 130
current iteration: 140
current iteration: 150
current iteration: 160
current iteration: 170
current iteration: 180
current iteration: 190
current iteration: 200
MSE train:test: 0.4 : 0.92
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[]

plot_learning_curve(iter_array, MF_SGD)

ALS 6e3 6a30BbIX IPETUKTOPOB

[]

MF_ALS = ExplicitMF(train, 40, learning="als’, verbose=True) iter_array =
[1,2,5,10,25,50,100, 200]
MF_ALS.calculate_learning_curve(iter_array, test, learning_rate=0.001)

[teration: 1
MSE train:test: 5.52:9.93

Iteration: 2
MSE train:test: 4.21 : 8.66

[teration: 5
MSE train:test: 3.97 : 8.5

Iteration: 10
current iteration: 10
MSE train:test: 3.93: 8.48

[teration: 25
currentiteration: 20
MSE train:test: 3.92: 8.47

Iteration: 50

current iteration: 30
current iteration: 40
current iteration: 50

MSE train:test: 3.92: 8.48

[teration: 100

current iteration: 60
current iteration: 70
current iteration: 80
current iteration: 90
currentiteration: 100
MSE train:test: 3.92 : 8.48

[teration: 200
currentiteration: 110
currentiteration: 120
current iteration: 130
current iteration: 140
current iteration: 150
current iteration: 160
currentiteration: 170
current iteration: 180
current iteration: 190
currentiteration: 200
MSE train:test: 3.92: 8.47

Jas tekymero kourpoas TK3:

TecT
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Bomnpoc

Bapuantsl oTBeTa

Yto 03HAYACT MOHATHE
KOHTEKCTa B KOHTEKCTHO-
3aBUCHUMBIX
PEKOMEH1aTeIbHBIX
cucTeMax?

a) Mudopmanmst o monp3oBatelie, €ro mpeAnoYTCHHUIX U
HMHTEpecax.

b) Mudopmanws 0 BpeMEeHH, MECTE U CUTYaIIUU, B KOTOPBIX
BO3HHUKAET 3alIPOC Ha PEKOMEHIAIHIO.

¢) Madopmanus o CBA3SIX U B3aMMOICHCTBHIX MOJIb30BaTENICH
Ha 1aTdopme.

Kakue moryT ObITH
UCTOYHUKHU
KOHTEKCTYJIbHOMN
nH(pOpMaLUU B KOHTEKCTHO-
3aBUCUMBIX
PEKOMEHIaTeIbHBIX
cucremax?

a) 'eonokaiysi 1 BpeMsi CyTOK.

b) ConmaabHbie CBSI3M U aKTUBHOCTH Ha Tutatdopme.

c¢) Madopmanus o moroae u Tpaduke.

d) Bce BbIIenepeyncIIeHHbIE HCTOYHUKH.

Kakwne AJITOPUTMBI MOJKHO
HCIIOJIB30BAaTh IJIA YU€Ta
KOHTCKCTa B

a) Content-based moaxoapl.

b) Collaborative filtering MeTozpI.

¢) 'uOpuaHbIE ANTOPUTMEI.

PEKOMEHATENBHON d) Bce BhImenepeyrciieHHbIC arOPUTMBI

cucreme?

Kaxkas ocHOBHAas umest a) YUYUTBIBaTh KOHTCKCTYATbHYIO HH(POPMAIIHIO IS
IepCcoHaIn3alUn MIPE0CTaBICHUS 00JIe€€ TOYHBIX M PEJIECBAHTHBIX PEKOMEHIAIIUM.

pEKOMEHIalNi B
KOHTEKCTHO-3aBHCHUMBIX
PEKOMCHAATCIbHBIX
cucTeMax”?

b) Co3naBarh yHUKaJIbHBIE IPOGUIN OTB30BATENCH /IS
KaXJI0r0 KOHTEKCTA.

C) AHaJ'II/ISI/IpOBaTB HU3MCHCHUA B IIPCAIIOYTCHUAX MoJib30BaTelieit
B 3aBUCUMOCTHU OT KOHTCKCTA.

Yro o3HavaeT NoHATHE
TOYHOCTH (precision) B
OLIEHKE PEKOMEHIATEIbHBIX
cucrem?

a) COOTHOIIIEHNE PEIEBAHTHBIX 3JIEMEHTOB B CIIUCKE
peKoMeH1alui K o0LIeMy YHCIy PeKOMEHIallui.

b) CooTHolIeHNE ,I[CI\/'ICTBI/ITCJ'IBHO PCICBAHTHBIX 3JICMCHTOB B
CITMCKE peKOMeHI[aIII/II\/'I K YUCITy 3JIEMCHTOB, KOTOPLIC
IIOJIB30BATCJIb OLICHMII.

c¢) CooTHOLIEHNE JEHCTBUTENBHO PEIEBAHTHBIX AJIIEMEHTOB B
CIMCKE PEKOMEHIALMI KO BCEM PeJIEeBAHTHBIM JIE€MEHTAM.

UTo 03HayYaeT MOHITHE
nonHOTHI (recall) B orieHke
PEKOMEH/IaTeIHHBIX CHCTEM?

a) COOTHOIIIEHUE PEJIEBAHTHBIX JIEMEHTOB B CITHCKE
pEeKOMeHIaluii K 00IIIeMy YHCITy PEIeBAHTHBIX JIEMEHTOB.

b) CooTHolIeHNE IEHCTBUTENIBHO PEIEBAHTHBIX AJIEMEHTOB B
CIMCKE PEKOMEHIALUHI K YUCITy SJIEMEHTOB, KOTOpBIE
H0JIh30BATEIh OIEHIII.

¢) CooTHOLIEHUE ACUCTBUTEIBHO PEJIEBAHTHBIX SJIEMEHTOB B
CITMCKE PEKOMEH/IAIMI K O0IIEMY YHCITy PEKOMEH IAIH.

Kaxkoii mokasarens Hanboee
MH()OPMATHUBEH IIPH OIICHKE
peKOMeHHaTeHLHBIX CUCTECM.:
TOYHOCTE MJIA IOJHOTA?

a) TouHocCTb.

b) IlonHoTa.

¢) Oba mokaszarensi OTMHAKOBO Ba)KHBI

Kakne MeTpuku oneHkKn
KauecTBa
PEKOMEH/IaTeIbHBIX CUCTEM
LIMPOKO MCIIONb3YIOTCS?

a) Mean Average Precision (MAP).

b) Mean Reciprocal Rank (MRR).

¢) Normalized Discounted Cumulative Gain (NDCG).

d) Bce BblenepeunciaeHHble METPHKHU.

Yto o3nayaer nouarue A/B-
TECTHPOBAHUS B KOHTEKCTE
OIICHKH PEKOMEHIATEIbHBIX
cucrem?

a) Paznenenue nmosp3oBaTeNnei Ha 1B CIy4ailHO COCTABJIICHHBIC
TPYIIBI U CpaBHEHHUE METPUK d3(PPEKTUBHOCTU PEKOMEHIAIUH TS
Ka)KJ0M TpyNIIbL.

b) Ileproanyeckoe N3MEHEHHE AITOPUTMA PEKOMEHIAITNN 1
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OIICHKA €0 BJIMAHMA HA ITIOBCACHUC M0JIb30BaTeICi.

c¢) Ucnonb3oBanue anroputma Random asnst reneparuu
PEKOMEHIALNI U CpaBHEHHE C JPYTHMHU METOJJAMHU.

Kakue MeTobl OIICHKH a) Holdout meTo.

MpecKa3aTeIbHON TOYHOCTH b) K-fold kpocc-Banuaanus.
PEKOMEHIaTeIbHOM CUCTEMBI c) Leave-one-out (LOO) merog.
MOJKHO HMCIIOJIb30BaTh? d) Bce BhllIEnEpeUnCIEHHBIE METOIBL.

Jladoparopnasi pa6ora 3. ['uOpuaHasi cucreMa peKoMeHIauuii ¢
ucnoJbn3oBanuemM Python

IIpucTynum K co31aHNI0 THOPUAHON PEKOMEH/1aTeJIbHOM CHCTeMbl, HMIIOPTHPOBAB
HeoOxoaumble Oudanorexku Python u Habop 1aHHBIX:

import pandas as pd
data = pd.read csv("fashion products.csv")
print (data.head())

Takum 06p330M, 9TH JAaHHBIC OCHOBaHbI HA MOJIHBLIX TOBapax AJsd MY:KYHUH, KCHIIUH H
nereil. Haima nejan — co3aaTh ABe CHCTEMBI peKOMeH)IaIII/Iﬁ C HCI0JIb30BAHHEM COBMECTHOM
(l)I/IJIpraIII/II/I Hu ([m.ﬂpraunn Ha OCHOBE€ KOHTEHTa, a 3aTeM Oﬁ’belll/IHI/ITb METOAbI
peKOMeH)IaIII/Iﬁ Jid CO3JaHUfA CHUCTEMbI peKOMeHI[aIII/Iﬁ C UCIIOJb30BAHHEM Fl/IﬁpI/I)IHOI‘O
mnmoaxoaa.

Bo-nepBbix, naBaiite umMnoprupyem HeoOxoaumble OuOamorekn Python, xortopbie mMbI
Oy/eM HCIoJIb30BAThH VI OCTAJBHOM YaCTH 3a1a4H:

from surprise import Dataset, Reader, SVD
from sklearn.feature extraction.text import TfidfVectorizer
from sklearn.metrics.pairwise import linear kernel

B npuBeneHHOM BbllIe KoOJe i HMIOPTHPOBAJ OMOJMOTEeKY Surprise, KOTOPYI0 BBI,
BO3MOKHO, paHblle He HCNOJb30Baau. budamorexa coOpnpu3oB MMNOPTHPOBaHA s
HCnoab30BaHua ajaroputMa SVD. SVD o3Hayaer pa3jioxkeHHe 10 CHHIYJISPHBIM
3HavyeHusiM. [IIpome roBops, 3T0 MerTox MaTpU4HOH (axkTopu3anuu, O0ObLIYHO
HCNOJIb3yeMbIil B aJITOPUTMAaX COBMECTHON (pmibTpanuu. Bel Moxkere yCTAaHOBHUTHL €ro B
CBOHMX CHCTEMAX, MCI0JIb3YH KOMAH1Y, YKA3aHHYI0 HUKe:

e [lnAa TepmuHana nanm KOMaHAHOM cTPOKMK: pip install scikit-surprise
e [naHoyTtbyka Colab: !pip install scikit-surprise

(I)n.anpaunﬂ Ha OCHOBE€ COICPKUMOI0

Ilepeiizem K CO3IaHUIO CHCTEMbI PEKOMEHAALMIA C MCIOJIb30BAHHEM KOHTEHTHOM
(puabTpanun:

content df = data[['Product ID', 'Product Name', 'Brand',
B 'Category', 'Color', 'Size']]

content df['Content'] = content df.apply(lambda row: '

'.join (row.dropna () .astype (str)), axis=1)
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# Use TF-IDF vectorizer to convert content into a matrix of TF-IDF features
tfidf vectorizer = TfidfVectorizer ()
content matrix = tfidf vectorizer.fit transform(content df['Content'])

content similarity = linear kernel (content matrix, content matrix)
reader = Reader (rating scale=(1l, 5))
data = Dataset.load from df(data[['User ID',

'Product ID',

'Rating']], reader)

def get content based recommendations (product id, top n):

index = content df[content df['Product ID'] == product id].index[0]
similarity scores = content similarity[index]

similar indices = similarity scores.argsort()[::-1][l:top n + 1]
recommendations = content df.loc[similar indices, 'Product ID'].values

return recommendations

B npuBeaeHHOM BbIllle KO/Ie MbI peajiu3dyeM KOMIOHEHT (pUIbTPAIMA HA OCHOBE KOHTEHTA
ruOpUAHONH peKoOMeHAaTelbHO cHucTeMbl. Mbl Hayajiu ¢ BbIOOPA COOTBETCTBYIOIIMX
(Gynkuumii u3 HaOopa JaHHBIX, BKJIKYAsg HWACHTH(HUKATOP NPOAYKTa, Ha3BaHHWe, OpeHn,
KATeropuio, UBeT M pasMep. 3areM Mbl O0beIMHWIN 3TH (PYHKIUHM B OJAUH CTOJI0el
«KOHTeHT» 1JIf1 KaKI0T0 NPOAYKTA.

3atem MbI Hcnoab3oBaau Bektopuszatop TF-IDF (Term Frequency-Inverse Document
Frequency) ans mnpeoOpa3oBanusi coaep:xxumoro B marpuny npusHakoB TF-IDF. Jra
MATpPHLA NPeACTABJSET Ba)KHOCTh Ka)KI0r0 CJI0BA B COJAEP/KAHUM N0 CPABHEHHUIO CO BCeM
KOPILYCOM.

3areM MBI PACCYHTAIHN CXOACTBO MEKIAY NPOAYKTAMHM HAa OCHOBE HMX COJACpKaHUS,
HCNO/Ib3Yysl KOCHHYCHYI0O Mepy CXOACTBAa. JTa MATPHIA CXO0ACTBA (UKCHPYeT CXOACTBO
MesKAY KaK/10¥ Napoil NPOAYKTOB HA OCHOBE UX CO/Iep KaHusl.

Y100BI MOJYYHUTHh PEKOMEHIAIMH HAa OCHOBE KOHTEHTA, Mbl CHAYaJla HALLJIM HHIEKC
1eJIeBOr0 NMPOAYKTa B MATPHIE CXOACTBA. 3aTeM Mbl OTCOPTHPOBAJIM OLCHKH CXOACTBA B
nopsiike yobiBaHus ¥ BbIOpagu nepsbie N moxoxux ToBapoB. HakoHeuw, Mbl BepHYJIH
HACHTH(PUKATOPHI PEKOMEHIYyeMbIX IPOAYKTOB.

CosmecTHast puabTpanus

Teneps naBaiiTe nepeiaeM K CO31aHHI0 CUCTEMbI PEKOMEHIALMI ¢ HCIIOJIb30BAHHEM
KOJUIa00paTUBHOM (PMIbTPALMN:

algo = SVD()
trainset = data.build full trainset()
algo.fit (trainset)

def get collaborative filtering recommendations (user id, top n):

testset = trainset.build anti testset()
testset = filter (lambda x: x[0] == user_ id, testset)
predictions = algo.test (testset)

predictions.sort (key=lambda x: x.est, reverse=True)
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recommendations = [prediction.iid for prediction in predictions[:top n]]
return recommendations

B npuBeneHHOM BbIllle KOJAe Mbl PeajM30BaJIH KOMIIOHEHT COBMECTHOH (uIbLTpauuu
rTHOPUIHONH PEeKOMEHIATENbHON CHUCTeMbl ¢ MCHOJb30BaHMeM ajropurma SVD (Singular
Value Decomposition).

Bo-nepBbix, MbI HHHIIHATU3UPOBAIN ANropuT™ SVD 1 00yuniiu ero Habopy JaHHBIX. JTOT
1Iar BKJIKYaeT B ce0s1 JeKOMIIO3ULMI0 MATPHIbI PETHHIA M0JIb30BaTeIbCKHX 3JIEMEHTOB,
yTo0bl 3aduKcHpPOBaTh 0a30Bble WMIA0JIOHBI M CKPbIThIe (akTOpbI, oOmpeaessOUIUE
N0J1b30BaTe/IbCKHe MPeaIoYTeH s .

YTo0bl CreHepUpPOBATH PEKOMEHJAIMH MO0 COBMECTHOH QUIbTPAUMH, MBI CO3AAJIH
TECTOBbI HA0Op, COCTOSIIMH M3 MAap «M0Jb30BATEb-3JIEMEHT», KOTOPbIX He ObLIO B
o0yuyawmem HaOope. Mbl OTPHIBTPOBATH ITOT TECTOBBI Ha0OpP, YTO0ObI BKJIKYHTH
TOJILKO 3JIeMEeHTbl, IPUHA/JIesKAlHe [eJleBOMY I10JIb30BaTeJII0, YKa3aHHOMY user_id.

3areM MbI HCHOJB30BAJIM O00Yy4YeHHYH MoAeab SVD 1isi NporHo3upoBaHusi OLEHOK
3JIEMEHTOB TeCTOBOr0 Ha0opa. JTH NPOrHO3bl NPEACTABJIAIOT Cc000il mpeanoJaraeMble
PeiTHHIU, KOTOPbIE MOJIb30BAaTEIb HA3HAYUT 3JIeMeHTaM.

3areM NPOrHO3bI COPTUPYIOTCS MO X OLCHOYHBLIM PEHTHHIaM B nopsiike yobiBanus. Mbl
BbIOpasu mnepBble N 3J1eMEHTOB ¢ CaMbIMH BBICOKHMHM OLEHKAMH B KayecTBe
PEeKOMEeHIaluii 10 COBMECTHOM (uiIbTpanum IS M0J1b30BaTes.

I'mOpuaHbIi Hogx0N

O0bequHUM MeTOAbI KOHTEHTHOH M KOJ1JI1200paTHBHOH (pUIbTpanuu, 4YTO0bI IOCTPOUTDH
PEKOMEHIATEJIbHYI0 CHCTEMY C MCII0JIb30BaHMEM THOPHIHOIO METOA:

def get hybrid recommendations (user id, product id, top n):
content based recommendations =
get content based recommendations (product id, top n)
collaborative filtering recommendations =
get collaborative filtering recommendations (user id, top n)
hybrid recommendations = list (set(content based recommendations +
collaborative filtering recommendations))
return hybrid recommendations/[:top n]

B npuBeaeHHOM BhIlIe KOJe Mbl 00bEIMHUIHN MOAXO0AbI HA OCHOBE KOHTEHTA U COBMECTHOM
¢puabTpanuu AJs co31aHusA THOPUAHON peKOMeHIATeJIbHOM CHCTeMbl.

®yukuus get hybrid recommendations npuHuMaer B KadecTBe BXOJHBIX JIAHHBIX
user_id, product_id u ’kej1aemoe K0JIM4eCTBO peKOMeHAalui top_n.

Bo-nepBbix, OH BbI3bIBaeT ¢QyHknuw0 get content based_recommendations, 4YT00BI
MOJIYYUTh CIIHCOK pPeKOMEeHIaluii HA OCHOBe KOHTEeHTa Uisi yKazaHHoro product id. Itu
PEKOMEHAAlMH OCHOBAHBI HAa CXOACTBE XaPAKTEPHUCTHK JAHHOIO NPOAYKTA ¢ APYIrHMHU
NPOAYKTAMH B Ha0ope JaHHBIX.
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3atem oH BbI3bIBaeT QyHkuuio get collaborative filtering recommendations, 4T00BI
MOJIyYUTh CIIMCOK PEeKOMEHJIAIMii M0 COBMECTHON (pMIbTpamuu JjIs yKa3aHHoro user_id.
JTH  peKOMEHJAallUH  TFeHepUpPYIoTCcs nyreM  HMCHOJb30BAHHUS  HMCTOPHYECKHUX
B3aMMO/1elCTBHII MOJIb30BATE/IS C 3JIEMEHTOM U OLIEHKH MO0JIb30BaTeIbCKUX NMPeanoYTeHuil
HA OCHOBE aHAJIOTHYHOI'0 NOBe/IeHUs M0JIb30BaTeJIei.

3aTteM Mbl 00bEeIMHAEM PEKOMEHJAUMH 10 KOHTEHTHOM M COBMECTHON (pMiIbTpauuu, B3siB
o0beIHeHHe IBYX CIUCKOB. OH rapaHTHpPYeT, YTO THOPHIHbIE PeKOMEHAAIUH BKJIIOYAIOT
PEeKOMEH/IalluM 10 KOHTEHTY W COBMECTHOI (UIbTpaluM HA OCHOBE MOJIb30BATeJbCKUX
npeanoYTeHui.

Bor kak MOXKHO HCHOJIb30BATH HAlly THOPHUAHYI0 CHCTEMY pPeKOMEHJaluil, 4TOoO0bI
PEKOMEH/I0BATH NPOAYKTHI HA OCHOBE MPOAYKTA, KOTOPbIii IPOCMATPHBAET MOJIb30BaTENb:

user id = 6

product id = 11

top n = 10

recommendations = get hybrid recommendations(user id, product id, top n)

print (f"Hybrid Recommendations for User {user id} based on Product
{product id}:")
for i, recommendation in enumerate (recommendations) :

print (£"{i + 1}. Product ID: {recommendation}")

print (£"{i + 1}. Product ID: {recommendation}")

Hybrid Recommendations for User 6 based on Product 11:
Product ID: 928
Product ID: 928
Product ID: 131
Product ID: 131
Product ID: 451
Product ID: 451
Product ID: 837
Product ID: 837
Product ID: 875
Product ID: 875
Product ID: 594
Product ID: 594
Product ID: 1463
Product ID: 1463
Product ID: 1688
Product ID: 1688
Product ID: 601

. Product ID: 601
10. Product ID: 1566
10. Product ID: 1566

WwWwoowoJdJJdJoonuUodbdWWMNMNDRR

HNrak, BOT Kak co31aThb THMOPMIHYI0 CHCTeMYy pekoMeHaanui ¢ mnomombio Python.
I'uOpuanas cucreMa peKoMeHIaluil coueTaeT B cede HECKOJIbKO METOJ0B PeKOMEHAalMii,
4TO0BbI NMPEJOCTABUTH I0JIL30BATEJsIM 0oJiee TOYHbIC W Pa3HOOOPa3HbIC PEKOMEHAALNH.
OH wucnoab3yer CHIAbHBbIE CTOPOHbI PAa3JIMYHBIX IOAXO0A0B, TAKHX KAaK COBMECTHAas
(uabTpanus 1 GUILTPANKA HA OCHOBE KOHTEHTA, YTOObI NPE010JIeTh HX OIPAHHYCHHUSA H
YAYYIIUTH npouecc PEeKOMEeHIaLui.
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