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AHHOTaIUA

JucuumirHa «MeTo/bl HCKYCCTBEHHOTO HHTEIUIEKTa» BXOIHUT B 00pa3oBaTebHYIO TPO-
rpaMMy BBICHIErO O0pa30BaHMsI — MpOrpaMMmy OakainaBpuara IO HANpaBICHHIO MOATOTOBKH/
cneuuanbroctH 09.03.02 «VHpopManoHHbIE CHCTEMBI M TEXHOJIOTHN) HanpaBieHHOCTH «IH-
(hopMaLHOHHbIE TEXHOJIOTHH B u3aiiHey. Jucuuiuinaa peanusyercs kadenpoit «Ned2y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHKE y BBITYCKHHKA CIIEYIOIMX KOMIETSHIINI:

VYK-1 «CrocobeH OCyIIeCTBIATh NOUCK, KPUTUYECKHI aHAIM3 U CHUHTE3 MH(opMauu,
MIPUMEHSATH CUCTEMHBIH TTOIXO0/ JJIs PELICHHs TOCTABICHHBIX 33121

OIIK-1 «CriocobeH NpUMEHSTh €CTECTBEHHOHAYYHbIC M OOIICHHKEHEPHbIC 3HAHMUS, Me-
TOJBI MAaTEMaTHYECKOTO aHAJM3a W MOJEIHPOBAHMS, TEOPETHIECKOI0 M AKCIICPUMEHTAIBHOTO
HCCIIEIOBAaHUS B IPO(ECCHOHATBHOMN JICSITEIIEHOCTI

OIIK-2 «CrnocoOeH MOHMMATh NPUHLHUIBI PabOThl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI ¥ IPOrpaMMHBIX CPEJCTB, B TOM YHCIIC OTEUYECTBEHHOT'O NMPOU3BOACTBA, W MCIONb-
30BaTh UX NPH PEIICHUHM 3324 IPOPECCUOHATBHON eI TeIbHOCTI»

OIIK-7 «CriocobeH oCyIIecTBIATh BRIOOP MIaTGOPM U HHCTPYMEHTAJIBHBIX MPOrPaMM-
HO-aIllapaTHbIX CPEACTB VIS peaii3alii HHYOPMALMOHHBIX CHCTEM»

[TK-6 «CriocobGeH mpoOBOANTh aHATMTUYECKOE HCCIICAOBAHHE C MPUMEHEHHEM TEXHOJIO-
ruii GOJIBIIMX AAHHBIX, 0A3UPYIOLIMXCS B TOM YHCIIE HA METOaX UCKYCCTBEHHOTO MHTEIICKTa»

CopnepxaHue TUCUMIUIMHBI OXBAaThIBAeT KPYr BOIPOCOB, CBS3aHHBIX C ()OPMUPOBAHUEM
TEOPETUUECKUX 3HAHMI M NMPAKTHYECKUX HABBIKOB MO NPHUMEHEHHIO METOAOB MCKYCCTBEHHOTO
HMHTEIUIeKTa B HH()OPMALMOHHBIX CHCTEMaX M TEXHOJIOTHSX, UCIIOIB30BAHUIO POIPAMMHOIO U
AQHAJIMTHYECKOTO MHCTPYMEHTAPUS, TEXHOJIOTHH MHTEIUICKTYaIbHOTO aHaIn3a JaHHBIX, METOI0B
MAIIMHHOTO 00y4eHHs, OPMUPOBAHUEM CHCTEMHOIO MBILIIEHHS IPH PELISHHUH 3a/a4 npodec-
CHOHAJIbHOHN JIESTENBHOCTH.

[penonaBanue QMCUMILIMHBI IPEAYCMAaTPUBAET Cleylolmue GopMbl OpraHu3aLuu y4eo-
HOTO TIpoLecca: JICKIUH, J1ad0opaTopHble padoThl, IPAKTHYECKHE 3aHATHS, CAMOCTOSTENbHAS Pa-
6ota oOyuaromierocs.

[IporpamMmoii IUCHMIUIMHBI MPEIYCMOTPEHBI CIEAYIOUIHME BUIbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOYHAS aTTeCTAlus B JopMe IK3aMeHa.

OO0mras TPyZOEMKOCTh OCBOCHUSI NUCIHUIUIMHBI COCTAaBIIIET 5 3a4eTHBIX eXuHHMIBI, 180
Jaca.

S13bIK 00yUCHHUS IO TUCHUIUIMHE KPYCCKHUHN »

1. TlepeueHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHS 110 JUCLUILIHHE

1.1. Uenu npenoaaBaHus TUCHHUILTHHBI

OOy4UTh CTY/ACHTOB HaBbIKaM HCIIOJB30BaHUS ammapara HHTeUIeKTyaabHbix WC B
npO(EeCCHOHATIBHOM OEATENbHOCTH, B TOM YHCIC, JaTh 3HAHWS U NMPAKTHKA O COBPEMEHHBIX
METOJIaX aHaJM3a IaHHBIX B HPEIMETHBIX O00JACTAX CO CIOKHOW CHCTEMHOH OpraHu3aiueii;
HNPUBHUTH YMEHHS IPUMEHSTh (POPMaIbHBIE MOAXOJBI K MIPOLECCY UCCIICAOBAHUS TeTEePOreHHOM
pasHOTHIHON uHGbOpMauuK; OOYYHTh HAaBbIKAM MNPUMCHCHHS TEXHOJOIHWi MAIIMHHOTO
0o0yueHHUs; BOCHHTATh Yy OO0yd4aeMbIX HAy4yHYIO KyJIbTYPY MBbIIUICHHS, T.€. CTPOrOCTb,
[OCJICI0BATENBHOCTh, HEIPOTHBOPEYHBOCT U OOOCHOBAHHOCTH BBIBOJOB U PEIICHHMN, B TOM
YHCIIC U B MOBCEIHEBHOM JKH3HH.

1.2. JlucuMmuiMHa BXOAUT B COCTaB 00s3aTENbHON 4acTH 00pa30BaTEeIbHON MPOrpaMMbl
BhIciIero oopaszosanust (nanee — OI1 BO).

1.3. TlepeuyeHb IUIaHUPYEMBIX PE3YJIHTATOB O0YUYEHHMS 110 JUCIHUILIHHE, COOTHECCHHBIX C
IUIaHUpYeMbIMH pesynbraTamu ocBoeHus: OIT BO.

B pesynbrarte M3y4eHHs AUCUUILUIMHBI 00ydYaroIuiicss DODKEH 00agaTh CICAYIOLIMH
KOMIETCHIMSIMU WM MX YacTIMHU. KOMIETeHINH ¥ HHIUKATOPBI UX TOCTHKEHHUS IIPHBE/ICHBI B
Tabmune 1.

Ta6nnua 1- HepequL KOMIICTCHITNHN U HMHAWKATOPOB UX NJOCTHIKCHUS

Kareropus (rpymnmna) Kon n nHaumeHoBanue
KOMIIETEHIIUH KOMIIETEHIIUH

KOI[ 1 HAUMCHOBAaHUEC MHAUKATOpA NOCTU-
JKCHHUA KOMIICTCHIIMH

VYK-1 Cnocoben
OCYILECTBIIATH 10~
UCK, KPUTHUECKUI

VHuBepcalbHbIE KOMIIE- | QHAJIU3 U CHHTE3 HH-
TEHIUU (dhopmaruu, npume-

HATh CHCTEMHBII
TIOJIXOJ JUTS PeIICHHS
MMOCTABJICHHBIX 3a/1a4

VK-1.3.1 3HaTh METOAUKH IOKCKA, cOOpa U
00paboTku HHGOPMALKH, B TOM YHCIIE C
UCIIOJIb30BaHHEM HH(OPMAIIMOHHBIX TEX-
HOJIOTHH, BKJIFOYAs HHTEIUICKTyaJIbHbIC
VK-1.VY.1 ymeTb npuUMeHSITh METOJUKH I10-
ucka, cbopa u 06paboTKH HH(OpMALUH, B
TOM YHCJIE C UCIIOIb30BAHUEM UCKYCCTBEH-
HOTO MHTEJIEKTa

OIIK-1 Crocoben
MPUMEHSTH eCTe-
CTBEHHOHAYYHBIC U
00IIEHHKEHEPHBIE
3HAHHUS, METOIBI Ma-

Ob6uienpodeccroHanbHble | TEMaTHYECKOrO aHa-
KOMITCTCHLIUH JM3a ¥ MOACIHPOBa-

HHUSL, TEOPETHIECKOTO
¥ SKCIIEPHMEHTAIb-
HOTO MCCIICIOBAHUS B
npodeccruoHanbHON
JESITENHOCTH

OIIK-1.B.1 uMeTh HaBBIKH TEOPETHYECKOTO
U OKCIIEPHMEHTAJIBHOTO UCCICA0BaHMSA
00BEKTOB MpodecCHOHANIBHOM AeATEIbHO-
cTu

Ob6uienpodeccrnoHanbHbIE
KOMIETCHIIUU

OIIK-2 Cniocoben
MMOHUMATH [IPUHIMIIBI
paboThl COBpEeMEH-
HBIX HH(OpMALIHOH-
HBIX TEXHOJIOTUH U
HPOTPaMMHBIX
CPEICTB, B TOM YHCIIC
OTEYECTBEHHOTO
HPOHU3BOACTBA, U HC-
HOJIb30BaTh UX MPH
peLICHUH 3a/1a4 IPO-

OIIK-2.3.1 3HaTh NPUHLMITBI PAOOTHI CO-
BPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHI
1 IPOTPAMMHBIX CPEJICTB, B TOM YHCIIE OTE-
YEeCTBEHHOT'0 IIPOU3BOJICTBA, NIPU PELICHUI
3a1a4 podeCCHOHAIBHON e TeIbHOCTH
OIIK-2.VY.1 ymeTb 1eMOHCTPHPOBATH IO~
HHMaHHUE NPUHIUIIOB COBPEMEHHbIX HH-
(hopMaIIMOHHBIX TEXHOIOTHHA U IIPOTPaMM-
HBIX CPEACTB, B TOM YHCJIE OTEYECTBEHHOTO
MPOU3BOACTBA, U UCHONIB30BATh UX TIPH pe-
LICHHH 33/1a4 MPOodecCHOHAIbHOMN e TENb-




(eccronanpHOM fes-
TETBHOCTH

HOCTH

OIIK-2.B.1 uMeTh HaBBIKY NPUMEHEHUS
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIO-
ruil ¥ IPOrpaMMHBIX CPEJCTB, B TOM YHCIIE
OTEYECTBEHHOT'O IPOU3BOJICTBA, IIPU pellie-
HUH 33724 IPO(ECCUOHAILHOM JIeATeNIbHO-
cTU

OouenpodeccroHanbHbIe

OIIK-7 Cnocoben
OCYILECTBIIAT BEIOOP
w1aThopM U UHCTPY-
MEHTAJIBHBIX IIPO-
IPaMMHO-

OIIK-7.3.1 3HaTh OCHOBHBIC ITAT(OPMEL,
TEXHOJIOTHUH ¥ HHCTPYMEHTAJIbHbIE IIPO-
rpaMMHO-aMIapaTHbIe CPEACTBA ISl peatH-
3a1uy HH(QOPMAIIMOHHBIX CHCTEM, BKIIIOYast
HHTEIUICKTYalbHbIe HH(POPMALHOHHbIE CH-
CTEMBI

OIIK-7.Y.1 ymMeTb OCYILECTBISTH BEIOOP
1aThOPM U HHCTPYMEHTAIbHBIX HPOrpaM-
MHO-aMMapaTHBIX CPEJCTB VIS peaTn3alin
HH(OPMAIMOHHBIX CUCTEM, IPHMEHATH CO-

3HaHI/Iﬂ, TOJIYYEHHBIC ITPHU U3YUYCHUU MaTepuajia nam—xoﬁ JUCHHUIIINHBI, HMCIOT KaK CaMo-
CTOSTCIIbBHOC 3HAYCHHUEC, TaK U MOI'YT UCIIOJIb30BATHCA NIPU U3YYCHUU APYIUX AUCHUILIIMH, IIPO-
XOXKICHUHN HpOI/I3BOI[CTBeHHOﬁ HpCIII[HHHOMHOﬁ IIPAaKTHUKH, HAITUCAHUU BKP.

3. OOBEM H TPyIOEMKOCTh TUCIUTIIHHBI
Jlannsie 006 001eM 00beMe JUCHUILIMHBL, TPYI0EMKOCTH OTASIbHBIX BUIOB Y4eOHOM pa-
0O0THI MO JUCLHIIMHE (M paclpenesieHne 3TOH TPYIOEMKOCTH MO CEMECTpaM) HPEICTaBICHbI B
Tabune 2.

Tabnuia 2 — O0beM U TPYA0EMKOCTh JUCLHUIIITHHBI

KOMIICTCHIINH
amnmapaTHbIX CPEJCTB | BPEMEHHbIC TEXHOJIOTHUH Pealn3alii NH-
JUISL pealii3ali UH- | (POPMALMOHHBIX CUCTEM, BKIIIOYast HHTEN-
(hopMaIMOHHBIX CH- | JIEKTyabHbIC HH(POPMAIIMOHHBIC CHCTEMbI
CTEM OIIK-7.B.1 uMeTh HaBLIKU BIaJCHHS TEX-
HOJIOTHSIMH U HHCTPYMEHTAJIBHBIMHU IIPO-
rpaMMHO-aMMapaTHbIMKU CPEACTBAMH IS
peanu3aiiy HHHOPMAIIMOHHBIX CHCTEM,
BKJIIOYAsi HHTEJUICKTyaJIbHbIE HH(pOPMAIH-
OHHBIE CHCTEMBI
TIK-6.3.3 3HaTh METOBI HHTEIIEKTYAIBHO-
ro aHaJInM3a JaHHBIX
IIK-6.Y.1 ymeTb IpOBOAUTH aHAIN3 OOJIb-
TIK-6 Cniocoben LIMX JaHHBIX; OCYILECTBIISITH HHTETPALIUIO
IIPOBOANTH AHAJTHUTH- | U IIPeoOpa3oBaHNe NaHHBIX B X0/ paboT
YECKOe MCCIIeI0Ba- 10 aHAJM3Yy OOJIBIINX JAAaHHBIX, B TOM YHCIIE
HUE C IPUMEHEHHEM | C IPMHUEHEHHUEM METOOB HCKYCCTBEHHOTO
IIpodeccronanbHble TEXHOJIOTHIA 00JIb- MHTEJUICKTa
KOMIIETEHIIUHA IIUX JJaHHBIX, 0a3H- IIK-6.Y.3 ymeTs pemaTs 3a1a4u KJIaccu-

pYIOIIKXCS B TOM
4rcie Ha METOAAX
HCKYCCTBEHHOT'O UH-
TEeJJIeKTa

(ukanmm, KIacTepu3alu, perpeccu, mpo-
THO3UPOBAHMSA, CHIDKEHUS pa3MEPHOCTH U
PpaHXHPOBAHUS JAHHBIX

T1K-6.B.3 Bi1ajieTh OIBITOM HCITOJIb30BAHMS
aHaju3a OOJIBIINX JaHHBIX, B TOM YHCJIE C
MPUMEHEHHEM METOJIOB HCKYCCTBEHHOTO
WHTEJICKTa

TpynoemxocTs 1o ce-
Bun yuebHoii paboTsl Bcero MecTpam
Ne7
1 2 3
Oowasn mpyooemkocms OUCUUNIUHDL, 5/ 180 5/ 180
3E/ (4ac)
H3 nHux uacoe npakmuueckoil n0020MoGKu 10 10
Ayoumopnyie 3anamus, BCEro 4ac. 68 68
B TOM UHCIIE:
nexnuu (JI), (qac) 17 17
mpakTH4eckue/ceMunapekue 3ansatus  (I13), 34 34
(uac)
naboparopssie padotsl (JIP), (vac) 17 17
KypcoBoii mpoekT (padora) (KII, KP), (uac)
9K3aMeH, (4ac) 27 27
Camocmosamenvhas paboma, Bcero (dac) 85 85
Buo npomesxcymounoii ammecmayuu: 3a4ert, k3. 3.
nudd. 3auer, 3Kk3aMeH

4. CopnepraHue TUCIUITITHHBI
4.1. PacnpeneneHue TpyJI0€MKOCTH AUCIMIUIMHEI IO pa3AeiaM U BHJAM 3aHATHH.
Paznenbl, TeMbl AUCUMIUIMHBL U UX TPYJOEMKOCTh IIPUBE/CHBI B TaONHUIE 3.

Ta6nnua 3-— Pa3nem>1, TCMbI JUCHUIIINHBI, UX TPYAJOCMKOCThH

2. Mecto aucuumiauHsl B crpykrype OI1
JucuuninHa MoxeT 0a3MpOBaThCsl HA 3HAHUSX, paHEee MPUOOPETEHHBIX 00YYAOIIUMHUCS
TIpY U3YYEHHUH CIIETYIOINX AUCIUILINH:
—  «boJbiue JaHHbBIC)»
—  «Teopust uHpOpMALIMK, TAHHbBIE, 3HAHUS»
—  «BpraucnuTenpHas MaTeMaTHKa»
—  «Teopus BeposTHOCTEI»
— «Maremaruka. MareMaTH4eCcKUll aHATIU3»
- «MHbOopMaLMOHHBIE TEXHOTIOTHI»

Pa3nernsl, TeMbI TUCIUILIHHBL Jlexuan | I3 (C3)) - JIP ‘ KII CpC
i (gac) (gac) (aac) (gac) (aac)
Cemectp 7
Paznen 1. OcHOBHBIE TOHATHS
HHTEIUIEKTYaJIbHBIX HH(POPMALIMOHHBIX
TEXHOJIOTuit
Tema 1.1. BBeicHUE B TEOPHIO MHTEIIIEKTYaIbHBIX
CHUCTEM. 2 4 2 20

Tema 1.2. TunoBbIe 3a1a9M 11 UCIIOJIb30BAHMS
metoa0B M.

Tema 1.3. [Ipobiemuas 00671acTh HCKYCCTBEHHOTO
WHTEJUICKTA.




Pasgen 2. MeTozp! ¥ aNrOPUTMbI MAIIUHHOTO

o0yuenus

Tema 2.1. AITOPUTMBI METPHYECKOW OJIM30CTH U
OIICHUBAHUSI CXOACTBA OOBEKTOB.
Tema 2.2. MeTpuKH B 33ja4ax MAIIUHHOIO

00yueHus1.

Tema 2.3. MeToIbI «I€PEBbS PEILICHUI.
Tema 2.4. IcKyCcCTBEHHBIE HEHPOHHBIE CETH U

TCXHOJIOTHH.

Tema 2.5. AucamOieBbie METOIBI.

Paznen 3. OcobeHHOCTH HHXKEHEPUH
HHTCIUICKTYaJIbHBIX I/IH(I)OpMaLII/IOHHB]X CHUCTEM

Tewma 3.1. Pazpaborka MUC.

Tema 3.2. Iucpossle MIaTHOPMEI U SI3BIKH 8 12 3 30
[POrpaMMHUPOBAHKs B IPAKTHKE IPHMEHEHHUS] METOI0B

u anroput™oB M.

Tema 3.3. I'enepatuBHbie Mozenu V.

Hroro B CEMECTpPE:

17 34 17 85

Htoro 17 34 17 0 85

IpakTHueckas MOATOTOBKA 3aK/IIOYAETCS B HEMOCPEACTBEHHOM BBIIOJTHEHHH 00ydaro-
IIIMYCSL OLPEIENICHHBIX TPYAOBBIX (YHKIIHIA, CBA3aHHBIX ¢ Oymymeill NpodecCHOHANBHOU nes-

TCJIBHOCTBIO.

4.2. CopeprkaHue pa3JesioB M TEM JICKIIMOHHBIX 3aHATHH.
CopnepkaHue pa3eiioB U TeM JCKIMOHHbIX 3aHATHI PUBEACHO B TabmuIe 4.

Tabmuua 4 — ConeprxaHue pa3esioB H TEM JICKIIHOHHOTO IIUKJIa

CART, C4.5,1D3 u ap.

2.4 VckyccTBEHHbIE HEHpOHHBIE CETHM M TeXHoioruu. Monenb
HCKycCTBeHHOTrO Heiipona. [loporoBeie ¢yHkimu. Mozenu HelpoH-
HBIX CETeH.

2.5 AucambneBslie MeTonbl. Metox byctunra. Meron barrusra.

Pasnen 3. OcobeHHOCTH HH-
JKCHEPHH HMHTEIUICKTYaIbHBIX
HUH(POPMAIIMOHHBIX CHCTEM

3.1 Pazpaborka MMC. XXusHeHHbI HUKI. DTansl pa3paboTk,
(dopmanuzanus, peaansaiys, TeCTHPOBAHUE, OIBITHAs IKCITyaTa-
.

3.2 Hudpossie mIaTGOPMbI U A3BIKH IPOTPAMMUPOBAHUS B IIPaK-
THKE NMPUMEHEHHs MeToJ0B U anroputMoB M. Anamutnueckue
[AKeThl MHTEIUIEKTYaJIbHOTO aHaIM3a JAHHBIX. SI3bIK IporpaMMmu-
poBanus Python u Oubamnorexu.

3.3 T'enepatuBHbie Moxenu M. TekcroBeie LLM mopenu (pe-
(hepupoBaHMe, TOKyMEHTUPOBAHUE, IPOrPAMMHUPOBAHHE, aHATIHU3 U

T.1.). ['eHepaTUBHBIC MOJICNIH B MYJIBTUMEIHA.

4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHITHUS
TeMbl MPAKTUUSCKUX 3aHIATHH U UX TPYILOEMKOCTb IIPHBE/ICHBI B TAOIHIE 5.

Tabmnuua 5 — [IpakTudecKue 3aHATHsI U UX TPYIOEMKOCTh

Howmep paznena

Ha3Banue u coneprkaHue paz/ieioB U TeM JEKIIMOHHbBIX 3aHATHH

Pazgen 1. OcHOBHBIC TIOHS-
TUSl MHTEJUICKTYaJbHBIX WH-
(hOpMaLMOHHBIX TEXHOJIOTHI

1.1 BBemenue B TeOpHUIO MHTEUIEKTyalbHbIX cHcTeM. Mckyc-
CTBEHHBII HMHTEIUICKT, MHTEJICKTyaJbHas CHCTEMa, KOUHHUTOJIOT.
IToHsiTHe, TEPMUHBI U ONPEEICHNS HHTSIUIEKTYaIbHON CHCTEMBI U
TEXHOJIOTUH, OCHOBHBIE CBOWCTBAa. OCHOBHBIC HAlpaBJICHUs HCCIIe-
JIOBaHMI B 00JIACTH MCKYCCTBEHHOIO MHTEIUIEKTa (MAIlIMHHOE 00yde-
HYE, aHAJIN3 JJAHHBIX, ECTECTBEHHO-SI3bIKOBast 00paboTKa 1 1p.).

1.2 Tunossie 3amaun st ucrons3oBanus MUT. 3amaun kimac-
cuuKaMu, KIacTepu3aluy, perpeccHu 1 T.1.

1.3 IIpoGnemHast 061acTh MCKYCCTBEHHOrO MHTesIekTa. Ilpen-
CTaBJICHUE 3HAHUI. MaHUIyIMpOBaHUE 3HAHMAMHU. Ba3bl TaHHBIX
1 0a3bl 3HAHHUIL.

Pasgen 2. Meroasl U anro-
PUTMBI MAIIMHHOTO O0Yyde-
HUSA

2.1 AnropuT™Mbl METPHYECKOH OIM30CTH M OLEHHBAHMS CXOJ-
cTBa 00bekTOB. [loHsATHE mpelneneHTa, BBIOOPKU (TeCTOBOH, 00Y-
varomeit). Meron k Ommkaitmux coceneil. baliecoBckuii Kimaccu-
¢uxarop. Meroza onopHsIx BekTopoB u ap. Kiacrepusauus nan-
HBIX MeToJioM K-means. Metoxa nuneitHoi perpeccuu. CHUKEHUS
Pa3MEepHOCTH M PAaHXUPOBAHUS AaHHBIX. OUMCTKA TAHHBIX.

2.2 Metpuku B 3aJa4yax MalIMHHOTO 00y4eHus. OIHMOKK KiiaccH-
¢uxamy (Matpuna omuodok). Metpuk accuracy, precision, recall, F-
Mepa H Jp.

2.3 Metogpl «iepeBbsi perieHuit». [Iporecc KOHCTPYHPOBAHUS
JepeBa pelleHnil: KpUTepuu paclIeUIeHus], COKpalleHHe AepeBa
win  oTrceueHue BerBed. CpaBHHUTENBHBIH 0030p alaropuTMOB

Ne o ®opmsl IpakTHYECKUX | TpynoeMKocTs, e pasnena
i TeMbl IpaKTUUECKUX 3aHATHIH -~ (aac) JHCIMIT
JIHBI
Cemectp 7
1. | Boibop 1 060cHOBaHME KlIacca U | TPYIIIOBbIE JHCKYCCUH, 4 1,3
3a/1a4 UHTEJJIEKTyaIbHbIX peleHue
TEXHOJIOTHIA CUTYaLIMOHHBIX 3aJa4
Iounck npuknagHOTO
npumenenus UCT,
(bopManu3anys npeIMeTHON
obnactu
2. | Mogaenu npescTaBieHus 3HaHUH | TPYIIOBbIE JUCKYCCUH, 4 2,3
Amnanus 3¢ eKTUBHOCTH U peleHue
BapUaTHBHOCTH METOOB U CUTYaLIMOHHBIX 3a]a4
anroput™MoB MU,
3. | IIporpammHas peanu3anus TPYNIIOBBIE IUCKYCCUH, 4 3
MPOCTEHUIINX IKCTIEPTHBIX pojeBasi urpa
cucteM. OTpaboTKa TEXHOJIOT Ui
IPOrpaMMHUPOBAHUS
4. | nTepnosiys, IKCTPAnoisLus. | TPYyNIOBbIE TUCKYCCUH, 4 2
IlocTpoeHne NPOrHO3HBIX poieBasi urpa
MOJIENICH TI0 METOLY JIMHEHHON
perpeccuu.
5. | MHTennexTyanbHbli aHATU3 TPYNIOBBIE IUCKYCCHH, 8 2
TaOJINYHBIX JaHHBIX. porneBast urpa
Knacrepusanus n
kinaccudukaims. MeTo st
Decision Trees, KNN, K-
MEANS, SVM u np.
6. | IlpuMeHeHUit HEHPOHHBIX CETEH. | TPYIIOBbIE IUCKYCCUH, 6 2
Heiiponnsle ceTH U TEXHOIOTUH. poJsieBasi urpa
PacnozHaBaHue 0OBEKTOB.




Hactpoiika xapakTepucTuk 1 5. Ilepeuenpb yueOHO-METOANUECKOTO 0OECIEUSHUS
00y4eHne HeWPOHHBIX CETEH. JUTS CAMOCTOSITEIbHON paboThI 00yYaIOIUXCsl [0 TUCIUILTHHE (MOIYIIIO)
7. | OCHOBBI IPUMEHEHHS SA3BIKA TPYIIIOBBIE AUCKYCCHH, 4 3 Y4eOHO-MeToqUIEeCKUe MaTepHaNIbl Ui CAMOCTOSITENBHONH pabOThl 00YYalOMMXCS YKa3aHBI B
nporpammupoBanust Python B peleHne . 7-11.
obmnactu U. CHUTYAIIMOHHBIX 3aJ1a4
Bcero 34 6. IlepedeHb EYaTHBIX U IEKTPOHHBIX YIEOHBIX M3IaHUH
TlepedeHp neyaTHBIX M AEKTPOHHBIX YUeOHBIX U3/IaHUI NPHUBEACH B Tabuuie 8.
4.4. JlaGopaTopHble 3aHATHS Tabmuna 8— [lepeueHp MeYaTHHIX U JIEKTPOHHBIX Y4eOHBIX M3IaHUI
TeMbl 1aGOPATOPHBIX 3aHATUH U UX TPYAOEMKOCTD IPUBEAECHBI B Ta0HUIIE 6. Kommectso
9K3eMILLIPOB B
udp/ Oubnmoreke
— bubnuorpaduyeckast ccpika
Tabnuua 6 — JlJabopaTtopHble 3aHATHS U X TPYJIOEMKOCTh - URL anpec rpad (KpoMe TeK-
N T sHEX N TPOHHBIX DK3EM-
o OEMKOCTb, | IPAKTHYECKON °© pazzena
HaumeHoBanune 1ab0opaTopHBIX paboT pyA > | TP pasit TIAPOB)
n/n (uac) MOATOTOBKH, | JMCIMILIAHBL
(ac) URL aopec Haumenosanue snekmponnozo yuebno2o
Cemectp 7 usoauus
Becemeptherii, . A. MHTemIekTyanbHble CHCTE-
1| M3yyenue HHCTpYMEHTAPHS MOJIEIMPO- 2 3 MbI: y4eOHHUK U IIPAKTHKYM 11 By30B / U. A.
Banus U1 Becemepreii, A. b. Hyrymanosa, A. B. ITnato-
2 | Jluneiinas perpeccust 1 2 https://urait.ru/bcode/537001 Pe- | nos. — Mocksa : Usnatenscreo FOpaiir, 2024.
3 | Onucanue NpeaMETHON 00IacTH, Ma- 2 1,3 : — 243 ¢. — (Beicuuee oGpasosanue). — ISBN
HUDOBAHIL I;( I;I HMEHTOB (KTACTEpH- eum docmyna; ons asmopus. 978-5-534-01042-8. — TeKcT : 2JIEKTPOHHBbII //
po € SKCIICPUMEHTO CTep noavzoeameneu. OGpa3zoBarenbHas wiatdopma IOpaiit. — URL:
3aLLst, KIacCH(UKalys, napamMeTpusa- https://urait.ru/bcode/537001 (nara oGpamieHms:
1ust) 07.05.2026). — Pexum gocTyma: Uist aBTOPH3.
4 | depeBbs penieHuit 4 2 T0/Tb30BATENCH.
5 | K-6mwxaitmmx coceneit 4 2 Bananos, A. H. MamunHoe 00y4eH#e U UCKyC-
6 | Helipounsie cetn 4 5 CTBEHHBIH MHTEIIEKT : yueOHoe nocobue s
. By30B / A. H. bananos. — 3-e u3n., crep. —
Bcero 17 https://e.lanbook.com/book/513580 Cacr-TlerepGypr : JTatb, 2026, — 172 ¢. —
Peoicum oocmyna: ons aemopus. ISBN 978-5-507-54962-7.— TeKcT : 3JIeKTpOH-
4.5. KypcoBoe npoekTrpoBaHKe/ BBITOIHEHHE KypCOBOI paboThI noavzosameneil. Hbtit // Jlatb : snexTponHo-GrbimoTeuHas cucre-
V4eGHBIM IUIAHOM HE IPELyCMOTPEHO ma. — URL: https://e.lanbook.com/book/513580
peny p (nara obpamenus: 07.05.2026). — Pexum 1o-
CTyIa: oJig aBTOpU3. T0JIb30BATENICH.
4.6. CaMOCTOﬂTeana’i paboTa oGydaromuxcs bubruomexa I'VAIT Haumenosanue yuebnoz2o uzoanus
Bubl camocTosITennbHON paboThl U €€ TPYAOEMKOCTh ITPUBEICHBI B Taduue 7. 004 T 23 TatapauKosa T. M. CHCTeMbI HOKyCCTBEHHOTO 3
uHTeekTa: yueonuk / T. M. TatapHukosa ; C.-
Tabnuua 7 — Buasl caMoCTOSITENbHON paboThl U €€ TPYAOEMKOCTh IeTep6. roc. yH-T adPOKOCM. TIPUGOPOCTPOEHHUS. -
Cankr-IlerepOypr: U3a-so I'VAII, 2024. - 301 c.
Bun camocrosTensHOU paboTEI Bcero, yac | Cemectp 7, uac - ISBN 978-5-8088-1895-8.
004 C 32 CepreeB A. M. OCHOBBI HCKYCCTBEHHOT'O HHTEJI- 4
1 2 3 nekra: yqe6Hoe mocobue / A. M. Ceprees ; C.-
MBy’-ICHI/IC TCOPETUYCCKOIo Marepurajia JTUCHUILINHBL 30 30 Ietepb. roc. yH-T a9poKocM. MPHOOPOCTPOCHHUSI. -
(TO) Cankr-IlerepOypr : M3n-Bo I'VAIL 2024. - 77 c. -
Kypcosoe mpoekruposasnue (KII, KP) ISBN 978-5-8088-1930-6
YP P P 2 004 472 Antoxuna lO. A. ['eHepaTUBHBIH UCKYCCTBEHHBIH | §
Pacuerno-rpaduueckue sananns (PI'3) MHTEIIEKT. Bonbline S3bIKOBBIE MOJIENH © yueh-
Bsinonaenue pedepara (P) Hoe nocobue / 10. A. Anroxuna, M. JI. Kpuues-
TMoAroToBKa K TEKYLIEMY KOHTPOIIIO yCIIEBAEMOCTH cui, A. A. Osozeno; C.-Tlerep6. roc. yu-r
(TKY) 30 30 a’pokocM. ipudopocTpoeHust. - CaHKT-
IerepOypr : U3n-Bo ['YAIL 2025. - 310c. -
Homaunee 3aanne (J13) ISBN 978-5-8088-2061-6
KontponsHslie paboTs! 3a0unnkos (KP3) 004 U 73 ®omun B. B. UnTemekTyanbHble HHOpMaLH- 5
IToaroroska k mpomexyTtouHoi arrectanun (ITA) 25 25 OHHbIE CHCTEMbI (METO/IbI MALIMHHOTO 00YYEHHs)
BCGFO: 85 85 : METOAWYECKHUE YKa3aHHs 110 BBITIOJIHEHUIO J1a-
6opatopusix padot / B. B. ®omun, 1. K. Domu-
Ha: C.-Iletep0. roc. yH-T ad3pokocM. mprbopo-




ctpoenus ; coct.:. - Cankr-IletepOypr : U3a-Bo
TVAIL 2021.-42 c.

004 @ 76 ®owmun B. B. MeTopl MalIMHHOTO 00y4YeHHUS : 1
nabopatopuslii mpaktukym / B. B. ®@omnn, 10. B.
Betposa ; C.-Iletep®. roc. yH-T a3pOKOCM. HpH-
6opocrpoenust. - Cankt-IlerepOypr : M3n-Bo
T'VAIL 2024. -39 c.

CocraB MaTepHaIbHO-TEXHUYECKON 0a3bl, HEOOXOIMMOM JUIsl OCYIIECTBICHHs 00pa3oBa-
TEJILHOTO MpoLecca 10 AUCUHUILUINHE, TIPESICTaBIeH B Tabnuuel2.

Tabmuia 12 — CocraB MaTepualibHO-TEXHHYECKOH 0a3bl

7. IlepedeHb IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(OPMALMOHHO-TEIEKOMMYHUKALMOHHOI1 cet «HTepHeT»

[epeuens JJIEKTPOHHBIX 00pa3zoBaTeNIbHBIX pecypcoB HH(OPMALUOHHO-
TEJICKOMMYHHUKAIMOHHON ceTH «HTepHeT», HEOOXOAUMBIX Ul OCBOCHUS JUCIMIUINHBI IPUBE-
ZieH B Tabuuie 9.

Tabmuma 9 — IlepedeHb 3IEKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB HMH(OPMAIMOHHO-
TEJIeKOMMYHUKAIIMOHHOH ceTu «HTepHEeT»

Ne HanmeHoBaHHE COCTaBHOW YacTH Howmep aynuropuu
n/n MaTepualibHO-TEXHUYECKOW 0a3bl (pr HEOOXOIMMOCTH )

MynpTHMeaUiiHASs JTEKLUOHHAS ayAUTOPHS

2 | KomnbloTepHslit K1ace

10. Ouenounsle cpeacTBa A1 MPOBEACHUS IPOMEKYTOUHOH aTTeCTalli
10.1. CoctaB OLEHOYHBIX CPEACTBAIA IPOBEJICHHUS IPOMEXKYTOYHOH aTTEeCTAallUuH
oOyJaromuxcs 10 JUCHUIIMHE IpUBEIeH B Tabmue 13.
Tabmnuia 13 — CoctaB OLIEHOYHBIX CPEICTB ISl TPOBECHUS IPOMEKYTOUHOM aTTeCTaluu

Bus npoMexyTo4HoOll aTTecTaluu IlepeueHb OLIEHOUHBIX CPEJCTB
Dx3aMeH Cnucox BOIPOCOB K IK3aMEHY;
DK3aMEeHAIMOHHBIEC OUJICTHI,
3anmaun;
TecTsl.

URL anpec Hanmenosanue
http://www.intuit.ru/catalog Katanor o6pa3oBartenbHbIX KypcoB Ha caiite MHTepHeT-
YHHUBEpCUTETa HH(POPMAIIMOHHBIX TEXHOJIOTHI
https://pro.guap.ru OJEeMEHTBI 3JIEKTPOHHOTO Kypca M0 JMCLUIIIMHE Pa3Melle-
ubl BHYyTpH OUOC I'VAII «MHTerpupoBanHas cpena o0y-
YeHUs»
http://www.machinelearning.ru MachineLearning.ru. [Ipodeccuonanbabli HHHOPMAIUOH-

HO-aHAJIUTHYECKUI pecypc, MOCBSILEHHBIN MAIlIUHHOMY
00y4eHuI0, pacIio3HaBaHUIO 00Pa30B M MHTEIUIEKTYaIbHO-
MY aHaJIM3y JaHHbIX.

https://machinelearningmastery.ru | MachineLearningMastery. IIpodeccronanbhslii nHpopma-
LIMOHHO-aHAIUTHYECKUH pecypc, MOCBSIEHHbBII MaIlIUH-
HOMY 00Y4CHHUIO, IU(PPOBBIM PELICHHUSM, HHCTPYMEHTa-
pHIo.

10.2. B KayecTBe KpHUTEPUEB OLCHKA YpOBHSI C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH OOY4YaloIUMHUCS TPHMEHSETCs 5-0ajulbHas IIKana OLEHKH C(OPMHUPOBAHHOCTH
KOMIIETCHIINH, KOTOpasi npuBezeHa B Tabnuie 14. B TeyeHne cemecTpa MOXKET HCIIOIb30BATHCS
100-0annpHast  mIKaia — MOAYJIbHO-PEHTHHTOBOM  CHCTEMbl ~ YHHBEpPCHTETa,  IMpaBUia
HCIIOJIB30BAaHMS KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL

Tabmuua 14 —Kputepuu orneHku ypoBHs c()OPMHUPOBAHHOCTH KOMIICTEHIIUH

http://colab.research.google.com JlaGoparopust Google 1o M3y4eHHI0 METOJOB MAIlIMHHOTO
00y4eHust

OreHKa KOMIIETEHIH

XapakTepucTrka chOpMIPOBAHHBIX KOMITCTSHITUN
5-OajuibHas IIKaa pakrep bop

8. IlepeueHb HHPOPMALIMOHHBIX TEXHOIOIHI
8.1. Ilepeyenr nporpaMMHOro oOecreueHHs, HCIOJIB3yEMOr0 IMPH OCYLIECTBICHUU
00pa30BaTeILHOrO MPOoLEcca MO JUCLMILIHHE.
[epeuens ucoabp3yeMOro NporpaMMHOT0 o0ecieueHus pescrasiieH B Tadiuie 10.

Tabauna 10— Ilepeuens nporpaMMHOro obecrneueHus

Ne i/t HaunmenoBanue

He npexycmotpeno

Ob6yuaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOMJI MPOTPaMMHbIIT MaTepualt;

— YBEpEHHO, JIOTHYHO, TI0CJICIOBATEIIHHO U TPAMOTHO €T0 U3JIaracT;

— ONMpasch Ha 3HAHHWS OCHOBHOM M JIONOJHUTENBHOW JIUTEPATYpBI,
«OTJIAYHOM TECHO CBS3BIBAECT YCBOCHHBIC HAayYHBIEC IOJIOXKEHHS C INPAKTHYECKOH
«3auTEeHO» JIeSITEbHOCTBIO HAIIPABIICHMUS;

— yMeJI0 00OCHOBBIBACT U apPTYMEHTHPYET BbIJBUIAEMbIE UM UJICH;

— JIeJIaeT BBIBOJIBI M 0000IICHNS,

— cBOOO/IHO BJIaJICET CUCTEMOIl CIICLUATM3UPOBAHHBIX TOHITHH.

— npaBWIbHO BHIIONIHMI OT 90% 1o 100% TecToBBIX saaHuil .

8.2. Ilepedyenn HH(OPMAIIHOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMbIX npu
OCYILIECTBIICHUH 00Pa30BaTEIbHOTO Mpoliecca Mo JUCIHUIUINHE

[epeueHp MCIOMB3YEMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CUCTEM HPEICTaBJICH B TaOJu-
me 11.

Ta6muua 11— INepeyeHb MHPOPMALMOHHO-CIIPABOUHBIX CHCTEM

Ne i/t HaunmenoBanue

OO6yuatoruiics:

— TBEPJO YCBOWJI MPOrPaMMHbII MaTepHa, rPaMOTHO U MO CYILIECTBY
U3JIaraet ero, OnUpasch Ha 3HaHHUS OCHOBHOM JINTEPATYPBI;

— HE JIONYCKaeT CYIIECTBEHHBIX HETOUHOCTEH;

«XOPOLLIO» — YBSA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESTEIbHOCTHIO
«GAYTEHO» HAaIpaBIICHUS;

— apryMEHTUPYET Hay4HBIC TTOJIOKEHHS;

— JIeJIaeT BBIBOJIBI M 0000IICHNS,;

— BJIaJieeT CUCTEMOM CIeUaIN3UPOBAHHBIX OHATHII.

— MPABUIIBHO BHIIONHUI 0T 70% 10 89% TECTOBHIX 3aMaHuil .

He npexycmotpeno

9. MarepuanbHO-TeXHHUecKas 6a3a




Or1eHKa KOMIETEHINA

5-OayuTbHas IIKasa

XapakrepucTrKa c(hOpMUPOBAHHBIX KOMIICTCHIUIA

«YIOBIICTBOPUTEITBHO»
«3AUTCHO» HAIPaBJICHUS;

TepaTyphl;

— ¢11a00 apryMEHTUPYET Hay4HBIC OJIOKEHUS;

— 00yuaroIuiicss YCBOMJI TOJBKO OCHOBHOM MpPOTPaMMHBIN MaTepuall,
[0 CYLIECTBY U3JIaraeT ero, Onupasich Ha 3HAHUsI TOJIBKO OCHOBHOI JIH-

— JIOIyCKaeT HeCYIEeCTBEHHbIE OINOKH 1 HETOYHOCTH;
— UCIIBITHIBACT 3aTPYAHEHHA B NPAKTUYECKOM HMPUMEHEHUHU 3HAHUIl

— 3aTpyAHseTcs B GOPMYJIUPOBAHUH BBIBOJIOB U 0000LICHHIA;

— YaCTUYHO BJIQJICET CHCTEMOM CIICIIMAIN3UPOBAHHBIX TOHATHH.
P

— IIpaBUIIBHO BRINONHMI OT 51% 10 69% TecToBBIX 3aaHuil .

Omnuuikre mpouece BbIOOpa MPOrpaMMHO-AIAPATHBIX CPEICTB
JUISL peaji3allii CUCTEMbl PEKOMEHIATENIbHBIX CEPBHCOB Ha OC-
HOBE METOJIOB MAUIMHHOTO OOYdYeHHsI, PHBEAUTE MpUMepsl. B
OTBETE MEPEYHCIIUTE KIIFOUEBbIE KPUTEPHH BbIOOpA (MPOHM3BOIU-
TENBHOCTh, MAaCIITa0UPYeMOCTh, CTOMMOCTb, IOJUICPKKa OHO-
JIMOTEK U T.[1.);

Tepuala;

«HEYJIOBJIETBOPUTEIBHOY» | HUU MPOOJIEM B KOHKPETHOM HalpaBJIeHUY;

«HEC 3a4TCHO»

— He (OPMYITHPYET BHIBOJOB M 0000IICHUH.

— o0yyarouuiics He YCBOWJI 3HAYMTEIBHOIN YacTH MPOrpaMMHOrO Ma-
— JIOIYCKAeT CYIIECTBEHHbIE OLIMOKM M HETOYHOCTH IIPU PAacCMOTpe-

— MCIBITHIBACT TPYIHOCTU B IIPAKTHYECKOM NPUMEHEHUH 3HAHUI;
— HE MOXKET apryMEHTHPOBATh Hay4YHbIC TOJIOKECHUS;

— [IPaBUJIbHO BBINOJIHUII MCHEC 51% TeCcTOBBIX SHL[aHPII;'I**.

Vxkaxute, kakue Oubnuoreku Python (mampumep, scikit-learn,
TensorFlow, PyTorch, pandas, numpy) nexecoo6pa3HO HCIIONb-
30BaTh Ha pa3HBIX STalaxX pa3pabOTKH (IIOATOTOBKA [aHHBIX,
o0y4eHHe MOeNnH, pa3BEPTHIBAHIE) U TIOUEMY.

OIIK-7.V.1 yMeTh
OCYILECTBIIATH BEIOOP
mwiathopM U HH-
CTPYMEHTAJIbHBIX
HIPOTrpaMMHO-
anInapaTHeIX CPEeICTB
JUISL peanu3alii MH-
(OpMAMOHHBIX CH-
CTeM, IPUMEHSTh CO-
BPEMCHHBIE TEXHOIIO-
I'MU peaM3aliy HH-
(hopMaLOHHBIX ~ CH-
CTeM, BKIIOYas HH-
TEJUICKTyaJIbHbIE HH-
(opManMOHHBIE CH-
CTEMBI

HpI/IMC‘laHI/Ie: Ml'IO pemeHuro Kaq)eﬂp}:l TIPOLEHT IPABUJIBHO BBIIIOJIHEHHBIX TECTOBBIX SB.I[Z.HI/Iﬁ MOJKET OBITh H3Me-

HCH.

10.3. TumnoBsle KOHTPOJIbHBIE 3aJaHUS WIIK HHbIE MaTepHaIbl.
Bomnpocs! (3aaaun) [u1s 9K3aMeHa Mpe/cTaBliieHbl B Tadmuie 15.
Tabnuua 15 — Bonpocs! (3a1a4un) Ajst 9K3aMeHa

/11

[lepeuens BompocoB (3a1a4) I 3K3aMeHA

Kon
HWHAWKaTopa

YMerb

OmnuinTe HampaBICHHs HCCICAOBAHHN MCKYCCTBEHHOTO HHTEIN-
JIeKTa, pacKpoiite TakcoHOMHIO, cneuupuky u orminuus data-
mining, machine-learning, deep learning, data-analysis,

O600muTe METOABl W3BJICYCHUS 3HAHUI KOTHUTOJIOTOM IIpH
(opmanuzanuu npeaMETHOW 001acTH, YKaXKHUT€ OCOOCHHOCTH
[TACCUBHBIX M aKTUBHBIX ITOIXOJI0B.

Onuiire Ha3HAYCHHE M POJb BHIOB BHIOOPOK B MAIIMHHOM
00y4eHuH: TreHepalbHOM, 00yJaroliel, BaluIallMOHHOW U TECTO-
Boil. OOBsCHHUTE, TOYEMY Ba)XKHO Pa3fieiiTh JAHHBIC HAa 3TH BbI-
OOpKH, ¥ HPHUBEIUTE HPUMEP IMOCIESICTBHN HAPYIICHHUS 3TOrO
[pPHHLHIA

VK-1.V.1 yMeThb
IPUMEHATh METO/IU-
KU TOHCKa, cbopa u
obpaboTku  uHpOp-
MaluM, B TOM YHUCIIE
C  HUCIIOJNB30BAaHUEM
HCKYCCTBEHHOTO HH-
TeJUIeKTa

O6ocHyiiTe Kakue MeTpuKH (precision, recall, IoU u 1.1.) Hau6o-
Jee KpUTHYHBI JUIS 33/1a4d PAclo3HaBaHUA Je(EeKTOB Ha IpOu3-
BOJICTBE (HalpuMep, MUKPOTPEILUH Ha JeTajsIX aBUaJBUraTesei)

IK-6.Y.1 YMETh
MPOBOAWUTH  AHAJM3
0ONBIINX  JTAHHBIX;
OCYIIECTBIISITh HHTE-
rpauuio U mpeobpa-
30BaHMC JIaHHBIX B
xoie paboT mo aHa-
U3y OOJBLIMX JaH-
HBIX, B TOM YHCIIE C
MIPUMEHEHHEM METO-
JIOB HCKYCCTBEHHOT'O
WHTEJUICKTa

Ompenenure Kiacc 3anauu (KiaccHYUKaLHs, KIacTepu3aLs, pe-
rpeccusi): B KOMIIaHHU TI0 MPOHM3BOJICTBY CIYTHHKOB COOMpPAIOT
JaHHbIE O 3aBHCHMOCTH BpeMeHH cOopku Monyns (B yacax) OT
KOJIMYECTBA KOMIIOHEHTOB B HEM.

CucteMaTH3MpyiiTe Ha YKPYITHEHHOM YPOBHE HHCTPYMECHTAJb-
HbBIC CPEACTBA Pa3pabOTKU MHTCIUICKTYalbHBIX CHCTEM HadMHAs
OT S3BIKOB MPOrPaMMHUpPOBaHUS 10 (PpeiiMBOPKOB M OONAYHBIX
w1athopm

Onuiyre 3Tansl 00paboOTKU JaHHBIX (cOOp, OYMCTKA, HOPMAIIU-
3anusi, GopMHpOBaHHE TPH3HAKOB) U YKaXXUTE, KaKUe HHCTPY-
MEHTHI (B T.4. OTEYECTBEHHbIE) MOKHO HCIOJIB30BaTh HAa KaXIOM
JTarne.

OIIK-2.V.1 YMEThb
JIEMOHCTPUPOBATH
MOHMMAaHHE TPHHIH-
OB  COBPEMEHHBIX
HH(POPMAIIMOHHBIX
TEXHOJIOTUH M TPO-
IPaMMHBIX  CPEJCTB,
B TOM 4YHCJIE OTede-
CTBEHHOTO  MPOU3-
BOJICTBA, M HCIOJIb-
30BaTh UX IPH pelle-
HUM 3a7a4 npodec-
CHOHAJIbHOM nesi-
TEIBHOCTH

OOGocHyliTe aJTOpPUTM pEIICHUs L 3aJaddl KIacCU(UKAIUK
KOHTpOJISI KauecTBa BBIMYCKaeMOW HpoayKuuu (mpuOOpoB) o
JBYM KaTeropusiM (rofeH, Opax).

HcxonHble naHHBIE IO KaXIOMY IPHOOPY BKIIOYAIOT: TEMIIEpa-
TYypY; HaNpsDKEHHE MMUTaHUs; TOK NOTPEOJIEHHs; OTKIOHEHHE T10-
Ka3aHHIl OT 3TAIOHHBIX 3HaucHHUII (%); HOMEep MapTUH IPOU3BOJ-
CTBA; pe3yJbTaThl BHU3YaJbHOTO KOHTpoOJsi (TpoiineH/He mnpou-
JIeH).

3ananue. OOOCHyiiTe BBIOOp alropuTMa JepeBa pelieHHil Juist
pelIeHus TaHHOH 3a1a4u. Y KaKUTe He MeHee TPEX MPEUMYIIECTB
9TOr0 AITOpPUTMA IIepe]] AIbTCPHATHBHBIMH METOJAMH (HAIpuU-
Mep, HeHpOHHBIMH ceTsiMH, SVM, aHcamOisiMu). AKIEHTHpYHTE
BHMMAaHHE HA: UHTEPNPETUPYEMOCTH MPABUII NPHHSITHUS PELICHUH
(BaXKHO Ul ayauTa U cepTU(UKAMKU); paboTe ¢ Pa3HOTHITHBIMU
NpHU3HAKaMH (YHMCIIOBBIE, KaTErOpHalbHbIE); BO3BMOXXHOCTH BBISIB-
JICHUSI KITFOUEBBIX (haKTOpOB Opaka 0e3 CI0KHBIX BBIYHUCIICHUI;

Boibepute ONUH aIropuTM HPOTHO3UPOBAHUS (HAIPUMEp, JIU-
HeiiHas perpeccus, Random Forest, SVM) u kparko (2-3 mpen-
JI0XKeHHs), 000CHYy#Te BEIOOP B paMKax pelIeHHs 3aJaul: pa3pa-

IIK-6.Y.3 ymerb pe-
maTe 3aJa4d  KJac-
cudukauu, Kiacre-
pH3alMH, perpeccuu,
HPOTHO3UPOBAHMS,
CHM)KEHUSI  pa3Mep-
HOCTH U PaH)XHPOBa-
HMS JJaHHBIX




0oTaTh MOJENb sl MPOrHO3MPOBAHMS MECSYHOTO CHpoOca Ha
aBUAllMOHHBIE KOMIIOHEHTH! (B IITyKax). B maracere — ucropu-
YecKre JaHHbIe 32 3 rofa ¢ NpH3HAKaMU: CE30HHOCTh, 00BEM
MIPOIUIOTOAHUX MPOJaX, MAPKETHHIOBBIE 3aTPaThl, SIKOHOMHUYE-
cKue MHIEKCHl. Ykaxkure 2 merpuku kadectBa (MAE, RMSE, R?
Y T.I.) AJS OLICHKH MOJEIH U MOSICHUTE MX CMBICI B KOHTEKCTE
3agaun. KpaTko onummure, Kak y4ecTb CE30HHOCTh B JaHHBIX IPH
IIOCTPOEHHUH MOJIEIIH.

CpaBHHTE MOAXOBI K pa3paboTKe HHTEIUICKTYa bHBIX CHCTEM Ha
OCHOBE: TpPAJULHMOHHBIX S3BIKOB MporpammupoBanus (Java,
C++); ckpunToBbiX s13b1k0B (R, Python — 6e3 yrny6nenus B se-
Tanu OMONINOTEK); CeHaTIn3UPOBaHHbBIX CpeJl pa3paboTKu, B TOM
YHCJIE OTCYECTBEHHbIC. YKaKUTE CHIbHBIC U Cllabble CTOPOHBI
Ka)XJOr0 BapHaHTa.

HHTEIUIEKTyalbHbIE
nH(MOPMALOHHEIE
CUCTEMBI

3HaTh

Onuiuure KIIOYEBble pa3indus Mexay noHsTusmu data analysis,
data mining, machine learning u deep learning. Jlaiite onpexene-
HHS KQXI0TO TEPMHHA, yKa3aB UX Lenu u 3agaun. [IpuBeaute no
0JIHOMY KOHKPETHOMY NIPUMEPY 3aJ1au¥l Il KaX10i 00IacTu:

Onuiurte KIIOYEBbIE pa3Indns MexIy HoHaTHsAMH data analysis,
data mining, machine learning u deep learning. Kpatko 00bsicHu-
Te, KaK 9T 00JaCTH MOTYT IEPECeKaThCsl U JOIOIHATD APYT IPY-
ra B paMKax OJHOro mpoekra (Hampumep, data analysis st mo-
HUMaHHs JaHHBIX — data mining JuUIs TOMCKa 3aKOHOMEpPHOCTEHt
— ML/DL 15t HocTpoeHus HPOrHO3HOM MOJIEIIH)

Uro takoe uHTeIUIeKTyanbHblid accucteHT (IA)? Onwummre ero
OCHOBHBIE (DYHKIIMH M BO3MOXKHOCTH (IOHMMaHHE PEYH, AUAJIOT,
BBIMOJIHEHHE KOMaHA, HHTerpanus ¢ cepsucamu). [IpuBemute
MIPUMEpPBI CYLIECTBYIOIINX aCCHCTEHTOB (Hampumep, Anuca, Siri,
Alexa, Google Assistant).

YK-1.3.1 3Hatp Me-
TOJOUKH IOUCKa, cOOo-
pa u 0oO6paboOTKH HH-
¢dopmauyu, B TOM
YUCIIe ¢ UCIOJIB30Ba-
HUeM  wuH(OpMaIu-
OHHBIX TEXHOJIOTHH,
BKJIIOYAST MHTEJUICK-
TyaJIbHbIC

CpaBHHUTE MOAXO/bI K PELICHUIO 33a4d KiacCUpUKamu n300-
paxkeHHil (HampuMep, pacro3HaBaHHE PYKOMHCHBIX HU(P) C 1mo-
Momiplo machine learning (knmaccuueckue wmetons) u deep
learning. OnuIIMTe NPOLECC PELICHHS 33/1a4M C IIOMOIIBIO Kiac-
cudeckux MetozoB ML (SVM, k-NN, nepeBbst peuienuii) u ¢ no-
morupto deep learning (Ha mpuMepe CBEPTOUHOI HEHPOHHOM ceTH
— CNN). Omumure HEIOCTaTKH W TPEHMYIIECTBa, CPaBHUTE
BBIYHCIIUTENBHBIC 3aTPaThl U BpeMs OOy4eHHsI, KauecTBO (TO4Y-
HOCTB), HHTEPIPETHPYEMOCTb MOJICIICH.

Onummte npuHIpn pabotsl anroputMma K-means. Kak ompene-
nsieTcst  onTUMaibHOe umciio kiactepoB k? Kakue wmerpuku
(nanpumep, silhouette score) MOKHO HCIOJIB30BATH JUIS OLCHKH
KauecTBa Kiactepuzauuu? IlpuBenurte mpumep 3ajadd B Ipo-
MbluieHHOCTH, Tae K-means Oynet a¢dexTueH.

O6swscHuTe, Kak paboraet anmroputM KNN (k-6mmkaifmmx coce-
neit) i 3a1a4 Kiaccudukanuu u perpeccud. Kak Beioop mapa-
Metpa k Bimsier Ha pe3ynsrar? B uéM npenmymecTBa M HeIo-
cratki KNN 1o cpaBHeHHIO ¢ IpyrHMH MeTofaMu?

Iepeunciure KItO4YEBbIE NMPUKIAIHBIX 3324, KOTOPBIE PEIIAIOT
C MOMOIIBI0 OOJBINNX S3BIKOBBIX Mojeneit LLM. [lns kaxmoit
3a1aud YKaXHTe, Kakasi apXUTEKTypa MM TUI MOJIENH Yalle Bce-
ro ucnons3yercs (Hanpumep, dyaT-60tsl — GPT-nogo0OHble Mo-
Jieny, cymmapuzanus Tekcta — TS5, MOMCK OTBETOB Ha BOIPO-
cel — BERT)

OIIK-2.3.1 3HATh
OPUHLIUIBL  paboThI
COBPEMEHHBIX  MH-
(OpPMaLMOHHBIX TeX-
HOJOTHM W Tpo-
IrPaMMHBIX ~ CPEJCTB,
B TOM YHCJE OTede-
CTBEHHOTO  MPOU3-
BOJICTBA, HPH pellie-
HUM 3a7a4 npodec-
CHOHAJIbHOM nesi-
TEIHOCTH

Wznoxute cyth MeTona onopHeix BekTopoB (SVM). Uto Takoe
THIEPIUIOCKOCTh M ONOpHBbIe BekTOpbl? Kak simepHble (QyHKIMU
(RBF, nonuHoMuansHOE sIIPO) MO3BONISIOT PeIlaTh 3aa4l HEln-
HeiiHo# Kinaccudukanuu? [pusenure npumep npuMeHenus SVM
B JIMArHOCTHKE 000PYIOBAHHSI.

Onumnre CTPYKTYpY U IPHHIUI pabOThl JEPEBHEB PEIICHUM.
Kak npoucxomur pazoueHue y3noB (kpurepuu: sHTpomnus, Gini
impurity)? B uém npeumyiiectTBa AepeBbeB peIICHUI ISl HHTEp-
MpEeTaIMy Pe3ynbTaToB? YKaKHTe OrPaHHYCHHSI METO/IA.

[Iepeuncnure U KpaTKO 0OXapaKTepU3yHTe OCHOBHBIE I'PYIIIBI HH-
CTPYMEHTAIIbHBIX CPEACTB Ul Pa3pabOTKH HMHTEIUIEKTYallbHbIX
cucteM. [l KaXJ0H Ipynmbl NPUBEAUTE KOHKPETHbIE IPHMEpPHI
U YKaKATE UX Ha3HAUCHHE, IPEUMYIIECTBA U OTPaHHUYCHUS: A3bI-
K{ IPOTrpaMMHUPOBaHUs OOIIEro Ha3HAUCHHS; CIELHAaIN3UPOBaH-
uble s3biku g A (LISP, Prolog u np.); dpeiimBopku n 6u6-
JHOTEKH MAIIMHHOTO O0y4eHUs; ILIaT(OpMBl JUI pa3paboTKH
9KCIEPTHBIX CHCTEM; HHCTPYMEHTHI 1 BU3yalU3alli U aHAJIN3a
JTAHHBIX.

OIIK-7.3.1 3HaTh OC-
HOBHbIE IUIAT(OPMBI,
TEXHOJOTMM U HH-
CTPYMEHTAJIbHBIE
IpOrpaMMHO-
anmapatHele  Cpel-
CTBa JUIS pealn3aliu
HUH(POPMAIMOHHBIX
CHCTEM, BKJIFOYAst

OO0bsicHuTE NpUHLUI PaboThl HauBHOTO baiteca. Kakue nomymie-
HUS JlexaT B ocHoBe Mojenu? [louemy MeTon Ha3bIBaeTCs
«HauBHBIM»? [IpuBequTe mpUMep 3amaud KIacCH(pUKAIUY, Tae
HauBHBIN baliec moka3piBaeT BHICOKYHO 3(pHEeKTUBHOCTb.

Kpatko onumunTe apXuTekTypy HCKYCCTBEHHOW HEHpPOHHOI ceTn
(MHC) mpsmoro pacrnpoctpanenus. Kak paboraer aaroputm o0-
partHoro pactpocrpaHeHus omnOku? B 4ém wiroyeBoe oTimune
HHC ot knaccuueckux meronoB ML B muiane oOpaboTku naH-
HBIX?

ComnocTaBbTe 3aa4d KJIAaCTEPU3ALMU U PETPECCHU C METOJAMHU:
K-means u mHelHas perpeccus. [ kaxaoro Meroza: chopmy-
JMpYHTEe THUIOBYIO 3aady, KOTOPYIO OH peElIacT; MepeuHciIuTe
KJIIOYEBBIC JOMyNIeHNs (HAapUMep, JIUHEHHOCTb, cdeprueckas
(opma Ki1acTepoB); HA30BUTE METPHKH OLICHKH Ka4ecTBa

TIK-6.3.3 3Hath Me-
TOIBl  WHTEIUICKTY-
aJIbHOTO aHajan3a
JTaHHBIX




Kpatko omnmmmure Ha BBIOOpP apXHTEKTYpy HCKYCCTBEHHOI
Heiiponnoit cern (MHC). B uém xmoueBoe ormmune MHC ot
KJIaccuueckux Meto1oB ML B rutane o6paboTKH JaHHBIX?

cTaBJIeHbI B Ta0ymue 17.
Tabauna 17 — IlepedeHb TeM [isl KypcOBOTO POSKTUPOBAHNS/BBIIOJIHEHHS] KYPCOBO#H paboThI

Ilepedyens Tem I KypcoBOTO NMpPOEKTHPOBAHMUS/BBITOIHEHUS KYPCOBOI paboThl mpen-

HMETh HaBBI-
KWU/BIIaIETh

Ne i/

KypcoBOii paboThl

[TpuMepHsIi nepedeHb TeM AJ11 KypCOBOTO HPOSKTUPOBAHHUS/BBINOIHEHUS

Pa3paboTaiiTe miaH MUJIOTHOTO BHEIPCHUS WHTEIUICKTYAIbHOM
cucrembl MoHuTopunra UT-undpactpykrypsl Ha ocHoBe ML. B
IUTaHe: 3Tanbl pa3BEPTHIBaHUS (COOp MAaHHBIX, OOyYCHHE, TECTH-
pOBaHHe, 3alyCcK); KPUTEPUH TOTOBHOCTH K HPOMBILIICHHOMY
HCIIOJIB30BAHUIO (TOYHOCTb, 3a/I€PKKa, JOCTYITHOCTb); METPUKH
MOHHUTOpPHHTa pPabOTBl CHUCTEMBI (KOJIMYECTBO OOHAPYKEHHBIX
AHOMAJIMH, BpPeMsl PEaKIUH, JIOKHOIOJIOXKHUTEIIbHbIE cpadaThIBa-
HUA);

OIIK-1.B.1 HUMETh
HaBBIKH ~ TEOpeTHYe-
CKOr0O ¥  OKCIIepH-
MEHTAJIBHOTO HCCIIe-
JoBaHUS  OOBEKTOB
po¢hecCHOHATBHON
JeSITebHOCTH

YueOHbIM [JIaHOM He NPESYCMOTPEHO

craBjeHbl B Tabimie 18.

Tabmuua 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Bonpocs! a1 mpoBeieHUsT TPOMEKYTOYHOW aTTeCTAllMd B BUJAE TECTUPOBAHUS TMpeEl-

Kakue oteuectBeHHble pa3paboTku B obmactu MM u Gonbmmx
JIAHHBIX MMEIOT MOTEHIUAN Ul 3aMEIIEeHUs 3apyOexHbIX pellle-
Huil B Ommxkaiine 3—5 ner? [puBenute npumeps! (Hampumep,
SI3bIKOBBIE MOJeNH OT SHnekca, «COepa») U OLEHUTE HX TOTOB-
HOCTb JUIsl HPOMBIIIIIEHHOTO BHEJPCHUSL.

OIlK-2.B.1 UMETh
HaBbIKH TIPUMEHEHUS
COBPEMEHHBIX  MH-
(OpMaLMOHHBIX TeX-
HOJIOTHM W Tpo-
IPaMMHBIX ~ CPEJCTB,
B TOM YHCIIE OTede-
CTBEHHOTO  HPOU3-
BOJICTBA, HPH pellie-
HUM 3a1a4 mpodec-
CHOHAJIbHOM nesi-
TEIIbHOCTH

B uém KoHIENTyalbHOE pa3indue MEXIy TPaJULIHUOHHBIMHU all-
ropuT™MamMu 00pabOTKU JaHHBIX, MAIIMHHBIM 00y4YeHHEM, Iry0o-
kuM oOyuennem? Kak 3To pasnuuue BiMseT Ha BBIOOP TEXHOJO-
ruit s UMC? TlpuBeaure npuMep 3aaud, rie Kaxablid IOAX0
ONTUMANEH

OIIK-7.B.1 HMETh
HaBLIKA  BIIAJ€HHS
TEXHOJIOTUSIMUA M HH-
CTPYMEHTAIbHBIMU
pOrpamMMHO-
annapaTHbIMH ~ CpeJ-
CTBaMH JUIS peajn3a-
UM MHQpOpPMAaIHOH-
HBIX CHCTEM, BKIIIO-
Yasi WHTEIUICKTyallb-
Hble HH(OpPMALHOH-
HBIE CHCTEMBI

Yro moapazymeBaercs moJi «OONbIINME JaHHBIMI» (Big Data)?
Omuunre tpu «V» (Volume, Velocity, Variety) u o0bsicuure,
KaK OHH BIIUSIOT Ha BbIOOp MeronoB MU u mammuHOrO 00y4e-
HUSL.

T1IK-6.B.3 BJIAJIETH
ONBITOM  HCITOJIB30-
BaHUS aHanM3a
OOJIBIINX JIaHHBIX, B
TOM 4YHCIIE C TpUMe-
HEHHEM METOJOB HC-
KYCCTBEHHOTO  WH-
TEJUICKTA

Bompocs! (3agaun) 1ust 3adera / audd. 3auera npeacTasieHsl B Tabnuie 16.

Tabumua 16 — Borpocs! (3amaun) jis 3aueta / qudd. 3agera

Ne i/

[epeuens Bormpocos (3a1a4) s 3a4era / audd. 3aueTa

Kox
WHJMKaTopa

Y4eOHBIM IITAHOM HE NMPEIYCMOTPEHO

Kon
Nen/m IIpumepHsIii nepeyeHb BOIPOCOB ISl TECTOB HH]U-
Karopa
1 Vkaxure ornpeneneHne uckyccrseHHoro unrtenexra uz 'OCT. YK-1
Buibepume ooun omseem:
1. KOMIUIEKC TeXHOJIOTHYCCKHX PELICHUH, KOTOPBIl IMHTHPYET KOTHH-
TUBHBIE (QYHKIMU YEIOBEKa, TAKHE KaKk caMOOOYy4eHHeE, TOUCK pellie-
Hui 6e3 3apaHee 3aJaHHOTO aIrOpUTMa U JOCTUXKEHHE MHCalTa.
2. cucrteMma, KoTopasi ciocoOHa BOCHPHHUMATh CBOIO CPEly M TIPHHH-
MaTth Mepbl, YTOOBI MAKCUMU3HPOBATH IIAHCHI HA YCIIEIIHOE J1O0CTH-
JKEHHE CBOUX Liesielt
3. obnacth uccneq0BaHMi B 00JIACTH KOMITBIOTEPHBIX HAYK, KOTOpas
pa3pabaTbIBacT U U3y4aeT METOABI H IIPOrpaMMHOE OOeceueHH e,
MO3BOJIAIONME MalllMHAM BOCIPHHHMATh OKPYKAIOLIYI0 CPEy U UC-
M0JIb30BaTh 00YYEHUE ¥ UHTEIUIEKT JUIsl BBIIOJIHEHHS IeHCTBHH, KO-
TOpPBIC MAKCUMAIbHO yBEINYHBAIOT UX IIAHCHI HA JOCTIDKEHUE I10-
CTaBJICHHBIX LieNei
2 Vkaxkute 3a1a4u, pemaembie Mmetogamu MH. VK-1
Buibepume ooun unu Heckonvbko 0meemos:
1. Knaccudpuxaums
2. Kunacrepuzamus
3. Perpeccus
4. HWmwuranus
3 Ipouumaiime mexcm u ycmanosume coomeemcemesue. K kasicoou nosuyuu, VK-1

OaHHOU 8 1e60OM CMobYe (MmepMuHoL02Us), noobepume cOOMEEMCMEYIOUYI0

no3uyuro 8 npasom cmoabye (onpedeierue).
3amgaun permaeMsie metonamu MU

1. Knaccudukanus

A.

YCTQHOBJICHHE 3aKOHOMEPHOCTEH
M@y CBSI3aHHBIMH BO BPEMEHH CO-
OBITHUSMH, T.€. OOHAPY)KCHUE 3aBHU-
CHUMOCTH, YTO €CJIM POU30eT COo-
ObiTHE X, TO CIYCTSI 3aJaHHOE BpeMs
npou3oiiaer coositie Y

2. Knacrepuzanus

OTHECEHHE 00BEKTOB (HAOIOICHHH,
COOBITHIT) K OTHOMY U3 3apaHee U3-
BECTHBIX KJIACCOB

3. Perpeccus

IpyNIHPOBKa 00bEKTOB (HabII0NE-
HUIA, COOBITHIT) HA OCHOBE JIaHHBIX
(CBOICTB), ONMCHIBAIONINX CYII-




HOCTB 3THX 00BEKTOB.

4. Accouunanus D. ycraHOBICHHE 3aBUCUMOCTH HEIpe-
PBIBHBIX BBIXOJHBIX OT BXOJHBIX II€-
PEMEHHBIX
5. TlocnenoBarenbHbIe E. BbIsIBIEHHE 3aKOHOMEPHOCTEH MEK-
1a0JIOHBI Iy CBsI3aHHBIMHU coObITHsIMU. [TpH-

MEpOM TaKOW 3aKOHOMEPHOCTH CIIy-
JKHT MPABUIIO, YKA3bIBAIOIIEE, YTO U3
coObiTus X cienyet codbitie Y

Tpoyumatime mexcm u ycmanogume nocie008amenbHOCHb. 3anuuiume co-
0meemcmeyruyI0 noc1e008amelbHOCMb OYKE Clle6d HANpaeo.
TlocnenoBaTeIbHOCTD ATAMOB aHAIK3a JaHHBIX MeTogamu 1U:

A. TloaroroBka JaHHBIX: OYMCTKA JAHHBIX OT OIIUOOK M HECOOTBETCTBHIA,
npeoOpa3oBaHue JaHHBIX U MHTErPALHsl JaHHBIX U3 Pa3HBIX HCTOYHU-
KOB.

. INonnmanue naHHBIX: COOp U M3yYCHUE JAHHBIX AJIs OMPEICICHHUS UX
CTPYKTYPBI, Ka4eCTBA M COAEPIKAHUS.
C. OreHka: OIleHKa IPOU3BOJUTEIEHOCTH MOJICIH C HCIOIB30BaHIEM
CTAaTUCTHYECKUX MTOKa3aTeleii.
D. MogenupoBanue: NOCTpPOESHHE IPOrHOZUPYIOIIEH MOJIEIH ¢ HCIOJb-
30BaHUEM QJITOPUTMOB MAIIMHHOTO O0y4YEHUS.
E. Pa3BéprhiBanue: HHTErpamnys MOJEIH B CYIIECTBYIOIIUE CUCTEMBI.

w

VK-1

Ipouumatime mexcm u 3anuuiume pazeepHymoiii 060CHOBAHHYI OMEEN.
Jlaiite pa3BépHyTOE OMMCAHKE MMOHATHIO MAIIMHHOE O0yUYCHHE.

VK-1

VYKaxuTe KaKk Ha3bIBAIOTCS 3HAHUS O CMBICIIC U 3HAYEHHHU ONUCHIBAEMBIX SIB-
JICHHH 1 00BEKTOB
Beibepume ooun omeem:

1. mexymapaTuUBHBIC

2. CeMaHTHYECKHe

3. mparmatuyeckue

4. mpeaMeTHbIE

OIIK-1

Iepeuncaure MOAEIHU MPEICTABICHHS 3HAHUH?
Bulbepume 00uH unu HeCKOIbKO OMeemos.
HPOLYKLIHOHHBIC MOACIIH
CEeMaHTHYECKUE CETH

CHHTAKCHYECKHE CETH

(bpeiimbl

CTaTUCTUYECKUE MOJCIIH

Sk L=

OIIK-1

Ipouumaiime mexcm u ycmanogume coomsememeue. K kascooi nozuyuu, OIIK-1
O0aHHOU 8 1e6oM cmonbye (Memoo, aneopumm), noobepume coomeencmayro-
WYI0 NO3UYUIO 8 NPABOM Cmonbye (OmaudUmenbHoe, npucyuee aieopummy
CB801CMB0).
1. JepeBo npuHATHS pe- A. Jlexut cxodcmeo 00bEeKTOB. AJro-
menuii (DT) PHUTM cIIOCOOCH BBIICINTH CPEI
BCEX HaOIIONEHUH KIIacC U3BECTHBIX
00BEKTOB, HaHOOJIEE TTOXOXKUX HA
HOBBI HEU3BECTHBIN paHee 00BEKT.
Ha ocHoBe Ki1acca BBIHOCHTCS pe-
LIEHHE KacaTelIbHO HOBOTO 00BbEKTa.
2. IlepuenTpoH, UCKyc- B. Cozpaer k-rpynn u3 Habopa 00bek-
CTBEHHbIE HEHPOHHBIE TOB TaKMM 00pa30M, 4TOObI UJIE€HbI
cetu (Perzeptron, ANN) rpymibl ObUTH HauboJIee OTHOPOI-
HbIMU. OJJH U3 PacIpOCTPaHEHHBIX
QITOPUTMOB KJIACTEPHOTO aHAJIM3A.
3. k-Ommxkaiimmx coceneit | C. BBIUMCISIIOT YaCTOTHI KOMOMHAIIMM
(KNN) MPOCTBIX JIOTUYECKUX COOBITHI B
TIOATPYIIAxX JaHHBIX. Ha ocHOBaHMMI
aHaJIN3a BBIYMCIICHHBIX YacTOT Jie-
JIaeTCsl 3aKIIIOUEHHE O MOJNE3HOCTH
TOW MJIA MHOM KOMOWHAIIUK JIJIS
YCTaHOBJICHUSI aCCOLMALINI B JaH-
HBIX JIJIS IIPOIECCOB KIacCH(MHKAIN
WY IPOTHO3UPOBAHUS.
4. Meron k-cpenunx (k- D. Hudopmanust, nocTynaromas Ha
means) BXOJl CyMMHUPYETCSI C y4ETOM BECO-
BBIX KOO((HUIIHEHTOB CUTHAJIOB.
B3Bemennas cymMMa MOCTYHBIINX
CHUT'HAJIOB (IIOTEHIHAI) Ipeodpa3y-
€TCsl C IIOMOLBIO TIEPEaTOYHON
(YHKIMHU B BBIXOIHOM CUTHAI
Ipouumaiime mexcm u ycmanosume nocie0o6amenbHOCb. 3anuuiume co- OIIK-1
0meemcmeyIowyI0 HOC1e008amelbHOCHb OYKE Clleda Hanpaso.
Pacnionoxure B anropuTMH4ecKol IOCIEI0BATEIbHOCTH MPUHIMI pa-
0OTBHI MepLenTpoHa
A. Cymma nozaercsi Ha (PyHKIHIO aKTHBaIUU
B. ®ynxuus aktuBauu GOpMHpPYET BBIXOJHON CUTHAT
C. BxozaHble qaHHBIE IOAAIOTCS HA KOXKIbIH HEUPOH
D. IlpousBeneHus CyMMHPYIOTCS
E. BxXonHble naHHBIE yMHOXAIOTCSI HA COOTBETCTBYIOIIHE BECa
Ipouumaiime mexcm u 3anuuiume pazeepHynviii 0O00CHOBAKHBLI OMEEm. OIIK-1
Onuuure 3Ha4UMble 0COOEHHOCTH MPUCYIIUE CTPYKTYPE CBEPTOUHBIX
UCKYCCTBEHHBIX HEHPOHHBIX CETEH.
Bribepure u3 mpeoKeHHBIX onpeneneHuil Hambonee xapakrepHoe | OITK-2

quist Data-mining
Beibepume ooun omeem:

1. cobuparenbHOE Ha3BaHUE, UCIIONB3YeMOE JUIsi 00O03HAYCHHS COBO-
KyITHOCTH METOAOB OOHapy)XCHHUs B JaHHBIX paHee HEHU3BECTHBIX, HETPHBU-
QJIBHBIX, MPAKTHYCCKU MOJE3HBIX M IOCTYIHBIX MHTCPIPETALMH 3HAHUMU, He-




00XOIMMBIX JUISl IPUHSTHA PELICHUH B Pa3IMYHbBIX chepax yenoBeueckon ae-
ATEIBHOCTU

2. mpolecc W3BJCUEHHS JaHHBIX U3 (OOBIYHO HECTPYKTYPHPOBAaHHBIX
WM IUIOXO CTPYKTYPHPOBAHHBIX) HCTOYHUKOB JaHHBIX B IIEHTPAIN30BaHHbBIC
MECTa U LIEHTPAJIU3aLHI0 B OJHOM MECTE IJIsl XpaHEHHs MM JalbHeHel 06-
paboTku

3. cobupaTelbHOE Ha3BaHUE, UCIIONB3YEMOE Ul 0003HAUEHHUs COBO-
KyITHOCTH METOJIOB, KOTOPbIE MO3BOJISIOT AHAIM3UPOBATh MACCHBBI JaHHBIX U
HaXOJHUTh B HUX 3aKOHOMEPHOCTH, IPOBEPATH TUTOTE3bl U CTPOUTD MPOTHO3bI

4. pasmen uHGOPMATHKH, H3Y4YalOU[Uil MPOOIEMBI aHAIM3a, 00paboT-
KM M TIPEJICTaBJICHHs JaHHBIX B [I(poBoi popme

paboTKe DKCNEPTHBIX CHCTEM B COOTBETCTBHM C KOHLENIMAMHU "OBICTPOTO
HpPOTOTHITHPOBaHHUS"

(hopmanuzarys

BBITIOJTHEHNE

uaeHTUGUKALHs

TECTUPOBAHHE

KOHIICITYaTH3aIHs]

OIIBITHAS IKCILTyaTaLIHs

mmUOw

Ipouumaiime mexcm u 3anuwiume paseepHymoiil 060CHOBAHHYI OMEEN.
OnumuTre 0CHOBHbIE NPEUMYIIIECTBA METOIOB «IEPEBbs NPUHATHS PELICHUI

OIIK-2

VKakHTe aHAIUTHYECKyI0 ILIaTGOopMy, KOTOpas IMpeIaracT HHCTPYMEHTHI
Ju1st 00pabOTKY U aHaNIK3a JaHHBIX, a TAKKe IS CO3JAaHMSA OTYETOB U BU3ya-
JU3anul nHpOpMaLK

Buvibepume ooun omsem:

1. LISP

2. PITHON

3. LOGINOME

4. AUTOCAD

OIIK-7

Bujipl HHCTpyMEHTAIBHBIX CPEICTB JUIS CO3AAHUS MPOTOTHIIOB IKCIIEPTHBIX CH-
cTeM
Buvibepume o0un unu Heckonvbko 0meemos:

—  SI3BIKU MIPOrPAMMHPOBAHUS

— CpEACTBa aBTOMATH3ALUK Pa3pabOTKH (IIPOCKTHPOBAHIIS)
— obonouku

— Opay3epsl

OIIK-7

Bribepute peiieHns: IpOSKTHPOBIINKA HHPOPMALMOHHBIX cucTeM, Ko- | OITK-2
TOpBIC OH JOJDKEH MPHHATH Uil Pa3pabOTKH UMEHHO MHTEIUICKTYaIbHBIX CH-
CTEM.

Buibepume ooun unu neckonvbko omeemog:
1. Pa3paboTtka anexBarHa
2. Pa3paboTka BO3MOXKHA
3. Pa3pabotka onpasgana
4. MeTozbl HHXKEHEPHHU 3HAHUH COOTBETCTBYIOT pelllaeMoii 3a1aue
5. Pucku MUHUMU3HPOBAHBI
Ipouumaiime mexcm u ycmanosume coomgemcmeue. K kasxcoou nozuyuu, OIIK-2
OaHHOUl 8 1e60M cmoabye (mepmur), noobepume coomeemcmeyouyio no3u-
yuro 6 npasom cmonbye (onpedeieHue).

1. DxcmeptHas cuctema 1. Tlaket mporpamm, KOTOpbIi HaKar-
JIMBAET, COXPAHSET, BBIOIHACT KOM-
IUIEKCHBIN aHaJM3 cOOpaHHbIX JaH-

HBIX MU MHTEPIPETHPYET UX B YI00-
HOM JUJIsl T10J1b30BaTeNsl BUJE.

2. CucTeMa MHTEIIEKTY- 2. IlporpammHoe obecrieyeHue, npe-

QJIBHOTO aHaJIN3a JaH- Ha3Ha4YEeHHOE JUIsl OOHAPY)KEHUS B

HbIX (Data Mining) JIAaHHBIX paHee HEeU3BECTHBIX, He-

TPUBHAIBHBIX U MPAKTUYESCKH I10-
JIE3HBIX 3HAHUH, HEOOXOIUMBIX JUISl
HPUHATUSL 000CHOBAHHBIX PEIICHHUIA.

3. Amnanurtnueckas cuctema |3. KommbroTepHas cucrema, criocoOHast
YaCTUYHO 3aMEHHTDH CIICUAINCTA-
9KCIEpTa B pa3pelIeHuH IpooieM-

Hoii cutyauuu. OcHoBaHa Ha 0azax
3HAHUMH, coiepKalMX (HakThl U mpa-
BUJIA JIOTMYECKOTO BBIBOZIA B OIIpe-
JIEJIEHHOM 00JIaCTH 3HAHMMA.

4. WurennexryanbHas cu- |4. TexHuueckas WX NpOrpaMMHast

cTema CHCTEMa, CIIOCOOHas pelarh 3a1a4u,

KOTOPbIE CYUTAIOTCSI TBOPUECKUMU,
Y IpUHAAJIekKaIue OnpeaeaEHHON
peIMeTHOH 00J1acTu.
lpouumaiime mexcm u ycmaHosume nocaed08amenrbHOCmb. 3anuuume co- OIIK-2

0meemcmeyruyI0 NoC1e008amenbHOCMb OYKE Cleéd Hanpaso.
PacnonoxxuTte cieayronie 3Tamnbl B MOPsAAKE UX BBIIOIHEHUS IIPU pa3-

Ipouumaiime mexcm u ycmanogume coomsememeue. K kascooi nozuyuu,
OaHHOU 8 1e6oM cmonbye, noobepume cOOmMEemMCmMEYIWY0 NO3UYUI 8 NPa-
6om cmonbye.

Ykaosicume coomeemcmaeue Komnonenmog sxcnepmuol cucmemsl U UxX Ha3Hd-
Yenusl.

1. Humepgpeiic A. TmpenHa3Ha4yeHa sl XpaHEHMs UC-
XOIHBIX W TIPOMEXKYTOUHBIX JaHHBIX
penaemMoi B TeKyIleil MOMEHT 3a/1a-

YH.
2. Pewamens (unmepnpe- B. npennasnayeHa Ay XpaHEHHs JOJITO-
mamop) CPOYHBIX JIAHHBIX ((haKTOB), OLIUCHI-

BAIOIMX PACCMATPUBAEMYIO 00J1aCThb,
¥ TIPaBHJI, ONMCHIBAIOIIHE TIPE0Opaso-
BaHUs (BBIBOJIBI) 3TOH 001IacTH

3. bBasza oaunvix C. wucrnons3ys UCXonHbIe naHHbe U3 b/l
3HaHuA 13 b3, popmupyer takyro mo-
CIIE/I0BATENBHOCTD MPABHII, KOTOPBIE,
OyIy4ur IPUMEHEHHBIMH K UCXOHBIM
JIaHHBIM, IPUBOZAT K PELLCHHUIO 3a/1a-
Rl

ObvbsacHUmMENbHAsI KOMRO-
HeHma

ABTOMATH3UPYET MPOLIECC HATOIHe-
Hysg DC 3HAHUAMH, OCYIIECTBISIEMBIH

OIIK-7




TOJIb30BaTENEM-3KCIIEPTOM.
5. Komnonenma npuotpe- E. oObscHseT, Kak clcTeMa MOTy4iia
MeHUs 3HAHUI pelleHne 3a1a4u (UM IIoYeMy OHa He
HOJTy4HIIa PEIEHNsT) U KaKUe 3HaHUS
HPHU 3TOM OHA MCII0JIb30BajIa
6. bBasa snanuii F. neoGxomum st popMHUpPOBAHUS TTOHS-
THHHOTO, YeTIOBEKO-OPUEHTUPOBAHHOTO
B3aUMOJICHCTBYS (MAJIOra) CO BCEMH
KaTeropusiMH 10JIb30BaTeNnen

Hpo'-mmazime mexkcm u ycmaHosume nociedosamenbHOCmb. 3anuwume co-
omeemcmeyruyro NOCne008amenbHOCIb 6yK6 cleea Hanpaeo.

VKaxuTe MOCIeI0BaTeIbHOCTD ITAINOB OYUCTKH JAHHBIX B METOaX MAIIHH-
HOTO O0OyuYeHHMs:
1. OueHKa JaHHBIX: aHAJH3 KaUYeCTBA ¥ HPUTOAHOCTH JAHHBIX IS UC-
MOJI30BAHMS B MOJIEIIN MAIIMHHOTO O0yYICHUSL.
2. OmpeneneHue neleil: MOHUMaHHE 0KUAAEMBIX PE3YJIbTaToB H 3a1a4,
KOTOPBIC JI0JDKHA PEIaTh MOJEIb MAIIMHHOTO 00yYCHHSI.
3. VmaneHue myONMKarToB: BBISABICHHE H YCTPAHEHHE OBTOPSIOLINXCS
JTAHHBIX.
4. TlnanupoBaHue: pa3pabOTKa CTPATETHU OYUCTKU JAHHBIX, BKIFOYAs
BBIOOpP METPHK U OLICHKY UX Ba)KHOCTH.
5. BeisBienne ommnbOOK: 0OHapyKEHHE U UCTIPABICHHE HEKOPPEKTHBIX
JaHHBIX B HA0OpE TaHHBIX.

OIIK-7

1. BigData A. Pa3nen nHpOpMATHKY, H3Y4aIOHil TPOOIEMEI
aHasM3a, 00pabOTKH U MPE/CTaBICHHUS JaHHBIX B
uudpoBoii popme
2. machine B. TexHoumorus Ajs aHanM3a JaHHBIX, KOTOPast M03-
learning BOJISICT HOJIB30BATEISAM OBICTPO TOIyYaTh WH-
opmaruro u npoBoauTh aHaIu3. OHA UCIONB3Y-
eTcsl I CO3AaHusl OTYETOB, aHAIM3a TEHICHIIUI
U [IPOTHO3UPOBAHHUSL.
3. Data C. Kowmiekc moaxoaoB, HHCTPYMEHTOB U METOJI0B
mining JUTSL OTIEpaTUBHOI 00paOOTKU U aHaIN3a OTPOM-
HOro oobeMa uin notoka nHdopmanuu. OHa
BKJIIOYAET B ce0sl CHCTEMBbI paclpeeEHHBIX Xpa-
HUJTHILL] JAaHHBIX, TEXHOJIOTUH 00paboTKK MOTOKOB
JIAHHBIX, METO/Ibl MALLIMHHOTO O0YYCHUS U aJIr0-
PHUTMBI aHAJIH3A.
4. Data D. Kiacc MeTO0B HCKYCCTBEHHOTO HHTEIUICKTA,
science KOTOpbIe 00y4atoTcst 3a CUET IPUMEHEHUS pelle-
HUH MHOYKECTBA CXOAHBIX 3a7a4. MeToabl Ipo-
KO IPUMEHSIOTCS B Pa3IM4HbBIX cepax MporHo-
3MpoOBaHuUE U pacno3HaBanus. Kiaccuueckue pe-
LIaeMble 3a7a4n: KJIacCU(pHKALHS, KIacTepu3a-
1ust, oOy4eHHe.

Ipouumatime mexkcm u 3anuuiume pazeepHymoiii 060CHOBAHHbI OMBEEN.
Onuunre 0CHOBHbIC (DYHKLMH aHATUTHIECKON CHCTEMBI

IloaroroBka maHHBIX: OOHapyXeHHE, OObEAMHEHHUE, CIUSHUE, YITydIICHHUE,
OYHCTKA U pacIlIMpeHHe JaHHBIX. YIIpaBlIeHHE AaHHBIMH. MoJenupoBaHue u
0o0beIMHEeHHE JaHHBIX: IPYNIHUPOBKA JAHHBIX M OObEAMHEHHE HMCTOYHHKOB
JUISl IOHKUMaHUs B3auMocBsizeil. OT4€Thl M MHPOpPMALIMOHHBIE TAHEIH: CO3a-
HUE MHOTOYPOBHEBBIX HH()OPMALMOHHBIX IaHENEH B pPEKHME PEaIbHOTO
BpEMEHH, OKYMEHTHPOBaHME W BHU3yanu3auus. PacuipeHHas aHaJIUTHKA:
BO3MOKHOCTH IPEJUKTUBHOIO aHAJIN3a ¥ OOHAPY)KEHHSI TAaHHBIX.

OIIK-7

VkaxuTe Kakas MeTpHKa OJIM30CcTH ucnonb3yercs B Metoge KNN (6mmxaii-
LIMX coceeit)
Buibepume ooun omeem:

1. Taycca

2. DBKINI0Ba

3. Jlxwunba

4. Ilyaccona

IK-6

Ipouumatime mexcm u ycmanosume nocied08amenbHOCmb. 3anuwume co-
0meemcmeyIowyI0 NOC1e008ameNbHOCHb OYKE Clle6a HaNpaso.
IMocnenoBarensHOCTH onieparuii B BigData:

A. AHany3 JaHHBIX: HCIIOJIB30BAaHUE CTATUCTHYCCKUX METOJIOB, MAIIIHH-
HOTo 00y4YeHHs, TEKCTOBOT'O aHAJIM3a U APYTHX MMOIXOA0B AJIsl U3BIIe-
94eHUs II0JIe3HOU HH(pOpManyu.

B. Busyanusaiys gaHHBIX: IPECTaBICHUE TOIyYEeHHON HHDOpMALUK B
HAIJISIHOM M JIOCTYITHOM BHJIE.

C. COop maHHBIX: OJTy4eHHEe HHGOPMALUH U3 PA3IMYHbIX HCTOUHUKOB.

D. O0paboTka JaHHBIX: OYHUCTKA, TpaHC(HOpMALUs U MHTETpaLus Co-
OpaHHbIX TaHHBIX.

I1K-6

IIpouumaiime mexcm u sanuwiume paseepHymoiil 060CHOBAHHYII OMEEN.
JlaiiTe onpesie/ieHNe M ONMILUTE OCHOBHBIE OTJIMYMTENbLHBIE CBOMCTBA TEXHO-
soruu Big Data

IIK-6

VKaXuTe METPUKH KauecTBa, CBsI3aHHbIE ¢ MeTogamu M.
Buibepume ooun unu neckonvko omeemog:

1. Tounocts (Accuracy)

2. Tlonnora (Recall)

3. CsssHoctb (Connectivity)

4. VnosnerBopéHHoctH kiueHTa (CSAT)

IK-6

IlepeyeHb TeM KOHTPOJIBHBIX PabOT MO JUCLMIUIMHE OOYyYalo[MXCs 3a04HOH (HopMbI
00y4eHust, IpeIcTaBiIeHbl B Tabnuie 19.

Tabauua 19 — IlepeyeHb KOHTPOJILHBIX pabOT

Ne i/t

IlepeueHb KOHTPOJIBHBIX paboOT

He mpexycmotpeno

Ipoyumaiime mexcm u ycmanosume coomsemcmesue. K kaxcooi nosuyuu,
O0aHHOU 8 1e60M cmonbye (mepmMuHono2Us), nodbepume cOOMEEMCMEYIOUYIO
no3uyUr 8 Npasom cmonbye (onpedenetue).

IK-6

10.4. Meroanueckue  MaTepuainbl,  ONPENENIAIONIME  IPOLELYpPHI

OLICHUBAHUS

HWHIMKATOPOB, XapaKTepHU3YIOIUX OTamnbl (OPMHUPOBAHHS KOMIETECHLMH, colepxarcs B
JIOKAIBbHBIX HOpMAaTWUBHBIX akTax [ YAII, permaMeHTHpyOIIMX MOPSOOK M HPOLERYPY
MPOBE/ICHNUS TEKYIIEro KOHTPOJIs YCHEBAeMOCTH U MPOMEXYTOYHON aTTeCTalMu 00y4aromuXcs

I'VAIL




11. Meroauueckue yka3aHus Ui 00y4aroIuXcsl M0 OCBOCHUIO JUCIIUIIITHHBI

11.1. Meroguueckne yka3aHus Ui OOy4alOmIMXCS 110 OCBOCHHIO JIEKI[HOHHOTO
MaTepHana.

OCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOiHOe, CHCTEMHOE,
nIyOOKOE M SICHOE M3JIOKeHHE ydeOHOro Marepruaia. HasHadeHne cOBpeMEHHOI JICKIIMU B paM-
Kax JUCHUIUIMHBI HE B TOM, YTOOBI IIOJIyYUTh BCIO HH(POPMAIIHIO IO TEME, a B OCBOCHUH (pyHna-
MEHTAJIbHBIX MPOOJIEM AMCIMIUIMHBI, METOJOB HAYYHOTrO MO3HAHHUS, HOBEHIIMX JOCTIKCHHUI
Hay4YHO! MbICIIH. B yqeGHOM mporecce JIeKIus BBINOIHIET METOA0IOTHYECKYI0, OPraHN3aIMOH-
HYI0 U HHGOpPMAaIMOHHYI (QyHKUWH. JIeKIMs pacKpbiBaeT MOHATHHHBIN ammapaT KOHKPETHO
obnacTu 3HaHMs, €€ MpoOJIeMbl, JaeT LEIbHOE NPE/ICTABICHHE O AUCLHIUINHE, TOKa3hIBACT B3a-
HMMOCBSI3b C IPYTUMH AUCIUATUIMHAMH.

[lnanupyemble pe3yabTaThl IPHU OCBOCHUH 00YYaOUIMMHKCS JICKIIMOHHOTO MaTepHaa;

— TIOJTyYeHHE COBPEMEHHBIX, IIEIOCTHBIX, B3aHMMOCBA3AaHHBIX 3HAHHUH, YPOBEHb KOTO-
PBIX onpezensieTcs LeleBo yCTaHOBKOM K KaXKI0H KOHKPETHOH Teme;

— IIOJy4Y€HHE OIbITAa TBOPYECKOH pabOTHI COBMECTHO C MPENOAABATENIEM;

— pa3BuUTHE NPO(ECCHOHAIBHO-AEIOBBIX KadecTB, JIOOBH K IPEAMETYy M CaMOCTOS-
TEJILHOT'O TBOPYECKOTO MBIIIICHHS.

— IOsBJIEHHE HEOOXOIMMOro HHTepeca, HEOOXOANMOro Il CaMOCTOSITENIFHOM PadoThI;

— IOJy4Y€HHE 3HAHUII O COBPEMEHHOM YPOBHE PAa3BUTHS HAYKH M TEXHUKH U O IIPOTHO-
3¢ UX pa3BUTHUs Ha ONMKaiiIe rosl;

— HAYYUTHCSA METOAMYECKH 00pabaThIBaTh MaTepral (BBLACIATH TIIaBHBIC MBICIH U I0-
JIO)KEHHS, TIPUXOANTH K KOHKPETHBIM BBIBOJIAM, TIOBTOPSITH UX B PA3IMYHBIX ()OPMYJIHPOBKAX);

—  MOJy4YeHHE TOYHOTO MOHMMAaHHMS BCEX HEOOXOMMBIX TEPMHUHOB U MOHSATHH.

JleKmOHHBIM MaTepua; MOXET CONPOBOXKIATHCS AEMOHCTPALMEH CIaiiIoB M UCIIONIB30-
BAaHUEM pa3laTOYHOrO MaTepuajia IpH IPOBEACHHM KOPOTKHUX AUCKYycCHl 00 0COOCHHOCTSIX
TIPUMEHEHHS OTACIBHBIX TEMATHK 110 JUCIUILUIAHE.

CrpyKTypa mpeaocTaBieHus JISKIIMOHHOTO MaTepHaa:

—  M3JIOKCHHUE TEOPETUUECKHX BOIPOCOB, CBA3AHHBIX C pacCMaTpUBAacMOM TEMOH;

—  000011IeHIEe H3/I0)KEHHOT0 MaTepraia,;

—  OTBETHI HA BO3HHUKAIOII[KE BOMPOCHI 10 TEME JICKLHH.

11.2. Meronuueckue yka3zaHus it 00y4aroluxcst 0 Y4acTHIO B CEMHHApax
He npexycmoTpeno

11.3. Meronuueckue ykazaHus Uil OOYHYarOIIUXCsl MO TMPOXOXKACHHIO MPAKTHYECKUX
3aHIATUI

[IpakTiueckoe 3aHATHE SBISETCS OMHON M3 OCHOBHBIX (DOPM OpraHM3anuy y4eOHOTrO
npolecca, 3aKI0YaOIIAscs B BBIMOIHEHHN 00yYaOIIUMHKCS O/ PYKOBOJICTBOM IMPEIOIaBaTeIst
KOMIIIEKCa Y4eOHBIX 3aJaHUH C IeNIbI0 YCBOCHHS HAyYHO-TEOPETHYECKUX OCHOB YU4EOHOH Juc-
LUIJTMHBI, IPUOOPETEHHsT YMCHUI U HABBIKOB, OMBITa TBOPYECKOMN JIESTEILHOCTH.

Ienpro IpakTHYECKOTO 3aHATHS JUIsl 00YYarOLIEerocsl SBISETCS IPUBUTHE 00YYAOIIUMCS
YMEHHH ¥ HaBBIKOB IIPAKTUYECKOH JESATEIFHOCTH 110 U3y4aeMOH JUCIUIIINHE.

[InanupyemMsbie pe3ysbTaThl P OCBOCHUH 00YYaIOIIMMCS PAKTHYECKUX 3aHATHH:

— 3aKpeIuieHHe, yrIyOlieHHne, PaCIIUpeHNe U JeTAIN3alus 3HAHUN TIPH PEIICHUH KOH-
KPETHBIX 3a/1a4;

— pa3BHUTHE ITO3HABATEIBHBIX CIIOCOOHOCTEH, CAMOCTOSATEIILHOCTH MBIIUICHHS, TBOPYE-
CKOW aKTMBHOCTH;

— OBJAJICHHE HOBBIMH METOJIAMU M METOAMKAMH H3YYCHHs KOHKPETHOW y4eOHOU Juc-
IMILIAHBI,

— BbIpabOTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHUS MOJYYCHHBIX 3HAHUI UISL BbI-
TTOJTHEHHUS 3aJaHUH;

— obecrieyeHne PALMOHANIBHOIO COYETaHHs KOJUICKTHBHOM M MHIMBHIYanbHOI HopM
0o0y4eHus.

TpeboBaHus K NPOBEICHHUIO IPAKTUYECKUX 3aHATUH

B nHauane npoBeneHHs KaXJIOTro NMPAKTUUECKOTO 3aHATHS IPEIoiaBaTeNb U3JIaraeT Teo-
peTHUYECKHUi MaTepual 1o COOTBETCTBYIOIIEH TeMe WM CChIJIaeTcsl Ha TeMbl Jekuuid. [locie sto-
ro OOyYarOIIMICS MOJydaeT 3aJaHKe 10 NMPAKTHYECKOMY 3aHATHIO. [lepex BhIMONIHEHHEM 3aja-
HUS 00ydaloImeMycs ClieyeT BHUMATEIbHO O3HAKOMHTBHCS C METOJMYECKUMH YKa3aHHUAMH II0
€ro BBINOJIHEHHIO. B COOTBETCTBUM C 3aaHMEM OOYYAIOIIMHCS NOJDKEH MOArOTOBUTH HEOOXO-
JIUMbIEC JaHHbIE, MAaTEpHAJbl, BBIIOJHUTH TpeOyeMble NEHCTBHH M INPOLEAYPHI, MOIYYUTH pe-
3yJbTaThl WM MOATOTOBUTH MaTepHall Ajs OTYETa, MPOJEMOHCTPHPOBATD PE3y IbTAaThl IPENoa-
BaTEJII0 U OTBETUTH HA BOIIPOCHI IIPEMOJaBaTENIs.

11.4. Meroauueckue yka3aHusi Uil OOy4arOLIMXCS [0 BBIMOJHEHHIO J1a00paTOPHBIX
pabot

B xoze BbInonHeHus J1abOpaTOpHBIX paboT oOydaromuiics NOJDKEH yriayOuTh U 3aKpe-
ITUTh 3HAHUS, IPAKTUYECKHE HABBIKH, OBJIA/IETh COBPEMEHHOH METOAMKON U TEXHUKOH dKCHepH-
MEHTa B COOTBETCTBUHM C KBAITU(DUKAIMOHHOW XapaKTEePHCTHKOU obyudaromerocs. Brmonnenue
J1a00PATOPHBIX PabOT COCTOUT U3 SKCIICPHMEHTANBHO-IIPAKTHIECKOH, PACYeTHO-aHAIUTUYECKOH
4acTeil 1 KOHTPOJIBHBIX MEPOIPHSTHIA.

BeinosnHeHHe 1a00paTOPHBIX PabOT OOy4YarOUIMMCS SIBISIETCS HEOTHEMIIEMOW YacThiO
N3YYeHHUS] JUCLMIUIMHBI, ONpeensieMol yueOHbIM IIAaHOM, U OTHOCUTCS K CpelCTBaM, obecrie-
YUBAIONIUM PEIICHHE CICTYIOIIX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIIEIOBAHHUs MHPOLECCOB, SBICHUH U OOBEKTOB, H3ydae-
MBIX B paMKaX JaQHHOH AUCIUILIHHBL;

— 3aKpeIuIeHHe, Pa3BUTHE M JETalM3alus TEOPETHYECKMX 3HAHMH, MOJYyYeHHBIX Ha
JICKLHSX;

— TOJy4YeHHe HOBOW MH(OPMALMH 10 U3y4aeMON ITUCLMILIHHE;

— npuoOpeTeHHe HAaBBIKOB CaMOCTOSITENIBHOM PaboThl ¢ 1aOOpPaTOPHBIM 000PYIOBaHHU-
eM U Iprubopamu.

3aganue U TpeOGOBaHNUS K IPOBEACHHIO J1a00paTOPHEIX paboT
3ananue Ha 1a0OPaTOPHYIO PadboTy HOPMHUPYETCS MHANBHIYAIBHO TS KAXKIOTO CTY/ACHTA.

B ocHoBe npoBezeHust 1ab0OpaTOPHBIX PabOT MOJIOKEHA KOHLETIIHS PA3BUTHS CaMOCTOSTEIbHO-
CTH, TBOPYECTBA, KPEATHBHOCTH, OTBETCTBEHHOCTH 3a IOJYyYCHHBIC PE3yNbTaThl M PELICHHUS.
Kaxpast nabopatopHasi padoTa NpeACTaBIASTCS K 3aIlUTe KaK pealbHas MHAUBHAYaIbHO BBbI-
HoJHeHHas 3axaya(u). [IpuHuMaeTcst 1 OLICHUBACTCS IPEToAaBaTeieM B EPBYIO OYepeab ¢ Ho-
3UIMU NPAarMaTUKH, MPAKTUKH TMPUMEHEHHs M MEePCOHAIbHOW OTBETCTBEHHOCTH 3a IPOJEIIaH-
HYIO pabOTy M NIPEJCTABICHHBIE PE3YIITATHI.

OO0s13aTeIbHBIMUA MEPOIPHUSATHUSIMH SIBIISIOTCS: YCTAHOBKA YKa3aHHOTO ITPOrPaMMHOTO
obecrieuyeHus1, 3HAKOMCTBO CO CIIPABOYHBIMU U METOAMYECKUMHU MaTepranamu. JlabopatopHas
paboTa BBHINONHIETCS HAa KOMIBIOTEPaX B ayUTOPUAX Kadeapbl WK HA JIMYHOM 000pYI0BaHUH
(HOYTOYKHM, KOMIBIOTEPEI, INIAHMIETHI H T.1.).

Crpykrypa 1 hopma oTyera o 1abopaTopHoii pabore

Ot4eT 0 BBINOJIHEHUH JIAOOPATOPHON PabOThI TOMKEH BKIIOYATDH CICAYIOIIUE TO3UIIHH:
MOCTAHOBKY 3aJia4yH, ONMHCAHUE HCCICAYEMOil IPEAMETHOM 001acTH, MOIAroBOe OMMCAHUE TeX-
HOJIOTUH BBITIOJIHEHUS C HEOOXOANMBIMA KOMMEHTAPHUSIMH K pa3paboTaHHBIM 00bEKTaM KOH(H-
I'ypauuu, pe3yibTaThl U BHIBOJIBI.

TpeboBanus k ohopmieHUIO oTYeTa 0 1adOPaTOpHOI paboTe

Conepxxanue u opopmiieHHE pabOThI ClieAyeT BBIIOIHATh B COOTBETCTBHHU C TPEOOBaHH-
SAMU T'OCTos. JeiicTByromas cucTema CTaHJapTOB TVYAII HaxXomsaTcs Ha
https://guap.ru/standart/doc; https://guap.ru/standart/norm_doc




11.5. Meroauueckne ykazaHUs JUId 00y4aroIIUXCs IO IPOXOXKACHHIO KYPCOBOTO IPOCK-
THUPOBAHMS/BBINOIHEHHUS KypCOBOM pabOThI
He npenycmotpeno

11.6. Meroanyeckue ykasaHus Uil 00YYAIONIMXCS IO MPOXOXKICHUIO CAMOCTOSTEILHON
paboTsI

B xozie BBINOJHEHUS CaMOCTOATEIBHON pabOThl, 00Y4YaIOIIUICS BBINOJHACT PaboTy IO
3alaHUI0 M [IPH METOJMYECKOM PYKOBOJACTBE MperojaBaress, HO 0e3 ero HemocpeacTBEHHOTO
y4acTHs.

Jlnst oOyuaromuxcst mo 3a04Hod (opMe oOyueHus, caMoCTOsTeNbHas pabdoTa MOXKET
BKJIFOUATh B ce0si KOHTPOJIBHYIO padoTy.

B mporecce BBITIOMHEHUS! CaMOCTOSTENBHONW PaboThl, y obydaromierocs (popMHupyeTcs
Lenecoo0pa3Hoe MIaHUPOBaHHE paboyero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
M HAaBBIKH B YCBOCHHMH U CHCTEMATH3alMH HPHOOPETaEMBIX 3HAHHUIA, 00eCreYnBaCT BBHICOKHI
YPOBEHb YCIIEBaEMOCTH B HIEPUO OOYUCHHUS, TIOMOTAET IOJYYHTh HABBIKH MOBBILICHUS Mpodec-
CHOHAJIBHOTO YPOBHSI.

MeToanyecKuMU MaTepuaIaMH, HANpPaBJIIOLIMMU CaAMOCTOSTENBHYI paboTy 00ydaro-
LIMXCSI, SBJISIIOTCS Y4EOHO-METOAMYECKII MaTepyal 10 JUCLUIUIMHE U METOANYESCKUE YKa3aHUs
0 BBITIOJIHEHUIO KOHTPOJIBHBIX paboT (1 00ydaronuxcs o 3a04Hoi Gopme 00yueHwMs).

11.7. Meroauueckue yka3aHus A OOY4aroOIIMXCs IO MPOXOXKAEHHIO TEKYLIEro KOH-
TPOJIS YCIIEBAEMOCTH.

Texynuii KOHTPOJIb yCHEBaEMOCTH IPEAyCMaTpUBACT KOHTPOJIb KauecTBa 3HaHUI 00y-
YaIOIUXCSl, OCYIIECTBISIEMOTO B TEYEHHE CEMECTpa C LeJIbI0 OLIEHUBAHUSI X0Ja OCBOEHHMS JHC-
LUIIIHHBI.

Metonst TKY. Tekymuii KOHTPOJIb OCYLIECTBIIAETCS B BUJE IPOBEIACHHS 3alllUThI 1a00-
paTopHBIX PaboT M TEMAaTHYECKOro ONpoca MO MPEACTABICHHBIM MaTepHanaM M pe3ylbTaTam
npaktuku. JlabopaTopHas paboTa oLieHHBaeTCs 3a4ET/HEe3a4ET.

Cucrema OLEHOK IIPU NIPOBEAECHUH TEKYLIEr0 KOHTPOJIS OCYILECTBIISIETCS B COOTBETCTBHU
¢ tpeboBanusimu [lonoskenuit «O TeKyleM KOHTPOJIE YCIHEBAEMOCTH M MTPOMEKYTOUYHOM arTe-
CTallUU CTyIeHTOB M acnupantoB I'YAII, oOydarommxcs no oOpa3oBaTelbHbIM HPOrpaMMaM
BbICIIEr0 00pa3oBaHus» U «O MOIYJIbHO-PEHTHHIOBOI CHCTEME OLIEHKU KauecTBa yuyeOHOH pa-
60TbI cTyneHToB B 'Y AIT».

11.8. Meroauueckne ykazaHHs JUIS OOy4arolIUXcs 110 IPOXOXKICHUIO HPOMEKYTOYHOH
aTTEeCTALUH.

[Ipomexyrounas arrecranus oOy4aroUIMXCs HPEIyCMaTpPHUBAcT OLCHUBAHUE IPOMEXY-
TOYHBIX M OKOHYATEJbHBIX PE3yJIbTaTOB 00y4eHHUS MO JucuuIuiiHe. OHA BKIIOYAET B CeOsl: K-
3aMeH — (hOpMa OLEHKH 3HAHWH, MOJYYSHHBIX 00yYarolMMcsl B MPOLECCe U3yUYeHUsI BCeH Juc-
LIUIUIMHBI WIN €€ YacTH, HABBIKOB CaMOCTOSITEIFHON PabOThI, CIOCOOHOCTH IPUMEHSTh UX UL
pelIeHns MPaKTUYeCKUX 3aJa4. DK3aMeH, KaK MMPaBHJIO, IPOBOAUTCS B IEPUOA PK3aMEHALMOH-
HOW CECCHM U 3aBEpIIACTCS aTTECTAMOHHOM OIEHKOH «OTJIIMYHOY», «XOPOILIOY», «yIOBIETBOPH-
TEJIFHOY, «HEYIOBIETBOPUTEIIHLHOY.

TpeOoBaHus A MOJNYYEHUS JOMYyCKa K IMPOXOXKICHHIO MPOMEXKYTOUHOH aTTecTalyu:
BBINTOJIHCHUE IPAKTHIECKUX U JTa00PaTOPHBIX padoT.

CucreMa OLEHOK TIPH NPOBEICHUN MPOMEXKYTOYHON aTTECTALMU OCYIIECTBIISETCS B CO-
otBeTcTBHM ¢ TpeboBanusMu [lonoxkenunit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKY-
TOYHOM aTTectanuy ctyaeHToB ['YAIl, oOydyaromuxcst o IMporpaMmsl BBICIIETO 00pa30BaHUS
u «O MOAyIbHO-PEHTHHIOBOI CHCTEME OLIEHKH KadecTBa Y4eOHOH pabOThl CTYIEHTOB B
T'YAI».

JIuct BHeceHUs U3MEHEHHH B pab0dylo IPOrpaMMy JIHCIUILTHHbBI

JlaTa BHECEHHS U3~
MEHEHHH U JI0N0J-
HEHUIA.
TToanuce BHeCIIETO
MU3MCHCHUA

CopneprkaHne U3MEHEHUH 1 JONOJIHEHUH
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