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AHHOTaIUA

JucnumrHa «MeTobl HCKYCCTBEHHOTO MHTEIUIEKTa» BXOAUT B 00pa30BaTENbHYIO IPO-
rpaMMy BBICHIErO O0pa30BaHMsI — MpOrpaMMmy OakainaBpuara IO HANpaBICHHIO MOATOTOBKH/
cneuuanbrocti 09.03.02 «VHpopManoHHbIE CHCTEMBI M TEXHOJIOTHN) HanpaBieHHOCTH «IH-
(OpMaLMOHHbIE TEXHOJIOTMM B MEAHAUHIAYCTpUM». JlUCUMIUIMHA peajm3yercsi Kadeapoii
«Ne42y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHKE y BBIITYCKHHKA CIIEYIOIMX KOMIECTSHIINI:

VK-1 «CrocobeH ocymecTBIATh MOUCK, KPUTUUECKUH aHaIM3 M CHHTE3 MH(OpMaLuH,
NPUMEHSTh CHCTEMHbIN OJXO/ JUIsl PEIISHUS TOCTaBISHHBIX 3a/1au»

OIIK-1 «CriocobeH NpUMEHATh €CTECTBEHHOHAYYHBIE W OOIIEHMHKEHEPHbIC 3HAHUS, Me-
TOAbl MaTEMAaTHYECKOTO aHalH3a U MOAEIUPOBAHUS, TEOPETUYECKOIO M 3KCIEPUMEHTAILHOIO
UCCIIEI0BaHUSL B TPO(YECCHOHAIBHOMN e TeIbHOCTH»

OIIK-2 «CnocoGeH NOHMMAaTh NPUHLUIBI PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTHH M MPOrPaMMHBIX CPEICTB, B TOM YHCJIE OTEYECTBEHHOI'O IPOM3BOJICTBA, U UCIIONb-
30BaTh UX MPH PEIICHUHM 3324 IPOPECCUOHATBHON 1eITeTbHOCTI»

OIIK-7 «CnocobeH ocymecTBIATh BHIOOP MIATGOPM U MHCTPYMEHTAJIBHBIX MPOrPaMM-
HO-aNMapaTHbIX CPEJICTB s Peaan3auni HHPOPMALIMOHHBIX CHCTEM»

[K-6 «CriocobeH mpoBOANTh aHATMTUYECKOE HCCIICAOBAHHE C MPUMEHEHHEM TEXHOJIO-
T OOJBIINX TAHHBIX, 0A3UPYIOINXCS B TOM YHCIIE Ha METOJaX NCKYCCTBEHHOTO HHTEIUICKTa

CopaepixaHue AUCLMIUIMHBI OXBAaThIBAET KPYT' BOIPOCOB, CBS3aHHBIX ¢ ()OPMHUPOBAHUEM
TEOPETUUECKUX 3HAHUI M MPAKTUUECKUX HABBIKOB IO NPUMEHEHHIO METONOB MCKYCCTBEHHOI'O
HHTEJUIEKTa B HH()OPMALMOHHBIX CHCTEMaX M TEXHOJIOTHSX, UCIIOIB30BAHUIO POIPAMMHOIO U
QHAIUTUYECKOTO MHCTPYMEHTAPUS, TEXHOJIOTHH MHTEIUIEKTYaIbHOTO aHaIN3a JaHHBIX, METOI0B
MaIIMHHOTO 00y4eHHs, (OPMHUPOBAHHEM CHCTEMHOIO MBIIUICHHS IIPU PEHICHUH 3a]a4 Impodec-
CHOHAJILHOM JIeATEIBHOCTH.

[penonaBanue QUCUMILIMHBI IPEAYCMAaTPUBAET Cleaylolmue GopMbl OpraHu3aLuu y4yeo-
HOTO Ipolecca: JIeKIUH, J1abopaTopHble paboThl, MPAKTUUECKUE 3aHITHUs, CAMOCTOATENbHAS Pa-
60Ta 00yuaromerocs.

[IporpamMmoif AMCHUIUIMHEI TPEXyCMOTPEHBI CIEIYIOIINE BUABI KOHTPOJS: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTeCTAlUs B JopMe IK3aMeHa.

OO0u1ass TPYAOEMKOCTh OCBOCHHSI JUCLHIUIMHBI COCTABISIET 5 3aueTHBIX eAuHMIBI, 180
qaca.

S13bIK 00yUCHHUS IO JUCHUIUIMHE KPYCCKHUHN »

1. TlepeueHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHS 110 JUCLUILIHHE

1.1. Uenu npenoaaBaHus TUCHHUILTHHBI

OOy4UTh CTY/ACHTOB HaBbIKaM HCIIOJB30BaHUS ammapara HHTeUIeKTyaabHbix WC B
npo(eCcCHOHATIBHOM IEATENbHOCTH, 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 HABbIKAM 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. JlucuMiuiMHa BXOAUT B COCTaB 00s3aTENbHON 4acTH 00pa30BaTEeIbHON NPOrpaMMbl
BhIciIero oopaszosanust (nanee — OI1 BO).

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

B pesynbrarte M3y4eHHs AUCLUIUIMHBI 00ydYaroIuiicss TODKEH 00IagaTh CICAYIOLIMA
KOMIETCHIMSIMU WM MX YacTIMHU. KOMIETeHIINHN ¥ 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 HAaUMCHOBAaHUEC 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 HHGOPMALMH, B TOM YHCIIE C
UCIIOJIb30BaHHEM HH(OPMAIIMOHHBIX TEX-
HOJIOTHH, BKIIFOYAs 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 Criocoben
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 OKCIIEPHMEHTAJIHOTO 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 TEXHOIOTHH 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 HpCHHHHHOMHOﬁ IIPAaKTHUKH, HAITUCAaHUU 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 TPYAOEMKOCTh JUCLHUIIIIHHBI

KOMIICTCHIINH
amnmapaTHbIX CPEJCTB | BPEMEHHbIC TEXHOJIOTHUH Pealn3alii NH-
JUISL pealii3ali UH- | (POPMALMOHHBIX CUCTEM, BKIIIOYast HHTEN-
(hopMaIIMOHHEIX CH- | JIEKTyabHbIC HH(POPMAIIMOHHBIC CHCTEMbI
CTEM OIIK-7.B.1 uMeTh HaBLIKU BIaJCHHS TEX-
HOJIOTHSIMH U HHCTPYMEHTAJIBHBIMHU IIPO-
rpaMMHO-aINMapaTHbIMKU CPEACTBAMH IS
peanu3aiiy HHHOPMAIIMOHHBIX CHCTEM,
BKJIIOYAs! 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 METOIO0B 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
PUMEHEHHUEM METOJIOB HCKYyCCTBEHHOTO
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 aucuumiuHsl 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 111 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 PELICHUI.

Tema 2.4. IcKyCcCTBEHHBIE HEHPOHHBIE CETH U
TEXHOJIOTHUH.

Tema 2.5. AucamOieBbie METOIBI.

12

35

CART, C4.5,1D3 u ap.

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

2.5 AucambnueBslie MeTonbl. Metox byctunra. Meron barrusnra.

Pazzen 3. OCOOEHHOCTH MH)XXEHEPHH
MHTEIJICKTYalbHbIX HH)OPMAI[HOHHBIX CHCTEM
Tema 3.1. Pazpaborka UUC.

Tema 3.2. MeTo1bl HHKEHEPUH 3HAHUI

Tema 3.3. O630p LHdPpPOBLIX IATHOPM U SI3HIKOB
MPOTrPaMMHUPOBAHUsI B TIPAKTUKE TPUMEHEHHS Me-

30

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

3.1 Pazpaborka MMC. XXuzHeHHbI HUKI. DTansl pa3paboTk,
(hopmanuzanus, peanusanus, TECTUPOBAHUE, OMBITHAS IKCILTyaTa-
LS.

3.2 Metoxs! HHXKEHEpHH 3HAaHMIL. YUaCcTHHKH IIpoIlecca paspa-
OOTKH: SKCIIEPTHI, MHXKEHEPHI 110 3HAHHUSM, KOHEUHBIE T10JIb30BaTe-
JH.

3.3. O030p uUdppoBLIX MIATHOPM H SI3BIKOB MPOrPAMMHPOBAHHUS
B MPaKTHKE NMPUMEHEHUs] MeTo10B U anroputMoB VU. S3biku npo-
rpammupoBanus Python, R. AHamuTHueckue aKeThl HHTEIUICKTY-
AJIbHOTO aHAJIN3a JaHHBIX.

TOJI0B M anroputMoB M

Hroro B cemectpe:

17 34 17 85

Hrtoro 17 34 17 0 85

[IpakTHueckas TOATOTOBKA 3aKJII0YACTCs B HEIIOCPEACTBEHHOM BBIIIOJIHEHUH 00ydaro-
IIMMUCS ONPENEICHHBIX TPYJIOBBIX (YHKIMH, CBSI3aHHBIX ¢ Oymyiiei npodeccuoHaabHOM nes-

TCJIBHOCTBIO.

4.2. Cogep:xaHue pa3zeyoB U TeM JIEKLIMOHHBIX 3aHATUH.
Copnep:xaHue pa3feioB U TEM JICKIMOHHbIX 3aHATHH IPUBEACHO B TabimIe 4.

Tabnuua 4 — ConeprxaHue pa3aesioB M TEM JICKIHOHHOTO IIMKJIA

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

Hazpanue u COZICPIKAHUC Pa3ACJIOB U TEM JICKIITMOHHBIX 3aHATHI

Paznen 1. OcHOBHbIC TOHS-
TUS HMHTEJUICKTYaJbHBIX WH-
(hOpMaIOHHBIX TEXHOJIOTHIA

1.1 BBeneHue B TEOpHIO MHTEIUIEKTYaJIbHBIX cucTteM. Mckyc-
CTBEHHBIH MHTEJUICKT, UHTEJUICKTYyalbHas CHUCTEMa, KOHUTOJIOT.
IToHsiTHe, TEpMUHBI U ONPEEICHUS HHTEIUIEKTYaIbHON CUCTEMBI U
TEXHOJIOTUH, OCHOBHBIE CBOWCTBAa. OCHOBHBIC HAlpaBJICHUs HCCIIe-
JIOBaHMI B 00JIACTH MCKYCCTBEHHOTO MHTEIUIEKTa (MaIllMHHOE 00yde-
HH€, aHaJIU3 IAHHBIX, €CTECTBEHHO-I3bIKOBAsl 00paboTKa U Jp.).

1.2 Tunossie 3amaun st ucrons3oBanus MUT. 3amaun kiac-
cu(UKaMu, KIaCTepU3aluH, PErPECCHH U T.J.

1.3 IIpoGuemHast 061acTh MCKYCCTBEHHOrO MHTesIeKTa. Ilpen-
CTaBJICHUE 3HAHWI. MaHUIyIMpOBaHHE 3HAHMAMHU. Ba3bl TaHHBIX
u 6a3bl 3HAHUH.

Pazgen 2. Meroapl u airo-
PUTMBI MAIIMHHOTO 00Yyue-
HHS

2.1 ANropuTMBI METPHYECKOW OIM30CTH U OICHHUBAHUS CXOJ-
ctBa 00BbekTOB. IloHATHE mpeneneHTa, BHIOOPKU (TECTOBOH, 00Y-
yatomieit). Meron k Ommkaimunx coceneil. baitecoBckuii knaccu-
¢uxarop. Meroa onopHsix BekTopoB u ap. Kiacrepusauus nan-
HbIX MeTogoM K-means. Meton nuHelinoi perpeccuut. CHIDKSHHS
Pa3MEpPHOCTH M PAH)KUPOBAHUS AAHHBIX. OUMCTKA TaHHBIX.

2.2 Metpuku B 3aJa4ax MalIMHHOTO 0Oy4eHus. OIIHMOKN KiiaccH-
¢uxany (Matpuna omuook). Metpuk accuracy, precision, recall, F-
Mepa H Jp.

2.3 Metogpl «iepeBbsi perieHuit». [Ipouecc KOHCTPYHpPOBaHUS
JlepeBa pELICHUH: KPUTEPUH pacUICIUICHHs, COKpallleHHe JIepeBa
win oTceueHue BerBeld. CpaBHHUTENBHBIH 0030p airopuTMOB

Ne o ®opmsl IpakTHYECKUX | TpynoeMKocTs, e pasnena
i TeMbl IpaKTUUECKUX 3aHATHIH J—— (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 npezcTaBieHus 3HaHUH | TPYIIIOBbIE JUCKYCCUH, 4 2,3
Amnanus 3¢ peKTUBHOCTH U peleHue
BapUaTHBHOCTH METOOB U CUTYaLIMOHHBIX 3a]a4
anroput™MoB MU,
3. | IIporpammHas peanu3anus TPYNIIOBBIE IUCKYCCUH, 4 3
MPOCTEHUIINX IKCTIEPTHBIX poJjieBasi urpa
cucteM. OTpaboTKa TEXHOJIOT Ui
IPOrpaMMHUPOBAHUS
4. | nTepnosiys, IKCTPANosILus. | TPYNIOBbIE 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.




5. TlepedeHb y4eOHO-METOTUUECKOTO 00ECTICUeHNUS

JUTS CAMOCTOSITETIbHON paboTh 00yUYarOIUXCsl [0 TUCIUILTHHE (MOIYIIIO)

y‘IC6H0—MeTOI[I/I‘ICCKI/IC MaTepualibl It CaMOCTOSITEIIbHOM pa6OTI>I 06y11a10Luch51 YKa3aHbl B

ma. 7-11.

6. IlepeyeHb neUYaTHBIX U MEKTPOHHBIX YUEOHBIX U3JaHUH
INepeueHs neyaTHBIX U AMEKTPOHHBIX YUEOHBIX U3/JaHUI NIpUBEEH B Tabnuie 8.
Tabauua 8— IlepeueHb NEYaTHBIX U JIEKTPOHHBIX YUeOHbIX H31aHUI

Mndp/
URL agpec

Bubnuorpadudeckas ccpuika

Komiue-
CTBO JK3eM-
IUIPOB B
OubIroTeKe
(kpome
AIEKTPOH-
HBIX DK3EM-
ILIPOB)

https://urait.ru/bcode/537001

Becemeptuniii, U. A. HuTemnexTyannb-
HBIE CHUCTEMBI : YYEOHUK M IPAKTUKYM
JUIst BYy30B / . A. BeccmepTHbIi,
A. b. Hyrymanosa, A. B.IlnaronoB. —
Mocksa : WznarenscTBo IOpaiir,
2024. — 243 c. — (Beicuiee o0OpasoBa-
nue). — ISBN 978-5-534-01042-8. —
Tekct : anexrponHslii / Ob6pa3oBarennb-
Hast iatdopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/537001 (mata 06-
pamennsi: 20.06.2024).. - O5B5C IOpaiit

HacTtpoiixa xapakTepucTHK 1
00yueHue HEHPOHHBIX ceTeil.
7. | OCHOBBI IPUMEHEHHS SA3BIKA TpYIIOBBIE JUCKYCCUH, 4 3
nporpammupoBanust Python B pelieHue
obmnactu U. CHUTYAIIMOHHBIX 3aJ1a4
Bcero 34
4.4. JlaGopaTopHble 3aHATHS
TeMbl 1ab0OpaTOPHBIX 3aHATHI M UX TPYIOEMKOCTh PUBEICHBI B Ta0IHILIE 6.
Tabauma 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTh
U3 Hux
Ne Hammenosamme 1a60paTODHAX pador TpynoemKocTs, | mpaktudeckoit | Ne paszmena
n/n (uac) MOATOTOBKH, | JMCIMILIAHEI
(gac)
Cemectp 7
1 | 3yueHure HHCTpyMEHTAPHsI MOAEIUPO- 2 3
Banus U1
2 | Jluneiinas perpeccust 1 2
3 | OnmcaHue npeaMeTHoi obiacty, mia- 2 13
HUPOBaHHE 3KCIEPUMEHTOB (KJIacTepH-
3a1us, Kiaccudukanys, napamerpusa-
1ust)
4 | lepeBbs perieHui 4 2
5 | K-6amxkaimux coceneit 4 2
6 | Heilpounsle cetu 4 2
Bcero 17

Tabnuua 7 — Buasl caMoCTOSITENbHON paboThl U €€ TPYAOEMKOCTh

4.5. KypcoBoe npoekTrpoBaHKe/ BBITOIHEHHE KypCOBOI paboThI

Y4eOHBIM IITAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00y4aroInXCst
Bubl camocTosITennbHOM paboThl U €€ TPYAO0EMKOCTh ITPUBE/CHBI B Tabiuue 7.

Bun camocrosiTenbHOM paboTh Bceero, wac |Cemecrtp 8, uac
1 2 3
M3yueHne TeopeTHyecKOro Marepuaia AUCIATUINHbL 30 30
(TO)
Kypcosoe npoextuposanue (KI1, KP)
PacuerHo-rpaduueckue 3aganus (PI'3)
Bsinonaenue pedepara (P)
IToaroroska k TeKynieMy KOHTPOJIIO yCIEBAEMOCTH 30 30
(TKY)
Jomamiree 3amanue (/13)
KontponsHslie paboTs! 3a0unnkos (KP3)
IToaroroska k npomexyrouyHoit arrecrauuu (I1A) 25 25
Bceero: 85 85

https://www.urait.ru/bcode/437023

I'acanoB Onbsp Dnbaaposuy. Muren-
JIEKTyaJIbHble cHCTeMbl. Teopus XpaHe-
HHS U HOHMCKa HHpOpMaNyy | Y4eOHUK /
l'acanoB Dnwsip Dnbaaposuy, Kyapsis-
ueB Banepuii bopucosud ; 'acanos 3.
9., Kynpssues B. b. - 2-e u3n., ucnp. u
nom. - Mocksa : U3narensctBo HOpaiit,
2019. - 271. - (bakanaBp ¥ MaructTp.
Axanemuueckuii Kypce). - Internet
access. - 978-5-534-08684-3. - URL:
https://www.urait.ru/bcode/437023. -
OBC IOpaiit

https://znanium.ru/catalog/product/2132
501

Amngnpeitunko A. B. Murennexryainb-
Hble UHQOPMAIIMOHHBIE CHCTEMBI U Me-
TOZBI HCKYyCCTBEHHOT'O HHTEIIICKTA :
yueOHuk / A.B. Anapeiiunkos, O.H.
AmnppeitunkoBa. — Mocksa : THOPA-
M, 2024. — 530 c. + lon. MaTepHuaibl
[Dnexrponnslit pecypce]. — (Briciiee
obpasoBanue: Maructpatypa). — DOI
10.12737/1009595. - ISBN 978-5-16-
014883-0. - TekcT : 2IeKTPOHHBIH. -
URL:
https://znanium.ru/catalog/product/2132
501 (nara obpamenus: 26.06.2024) -
OBC Znanium




https://znanium.com/catalog/product/19 | Jlumanosckas, O. B. OcHOBBI MaiyH-
60910 HOro o0yueHwust : yuebnoe nocobue / O.
B. JIumanosckast, T. Y. Andepsena ;
MHuH-BO HAayKH U BBICII. 00pa30BaHMs
P®. - Exarepun0ypr : U31-Bo Ypains-
cKoro yH-Ta, 2020. - 88 c. - ISBN 978-
5-7996-3015-7. - TekcT : 3eKTPOHHBIH.
- URL:
https://znanium.com/catalog/product/19
60910 (nata obpawenus: 26.06.2024). —
3bC Znanium

Tabmuua 11— Ilepedyenb nHGpOPMATMOHHO-CIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npeaycmotpeno

9. MatepuanbHO-TeXHIYEeCKas 0a3a
CocraB MaTepuaabHO-TEXHUYECKON 0a3bl, HEOOXOJMMOM [Tl OCYILECTBICHHs 00pa3oBa-
TEJILHOTO POLecca 10 AUCLUHUILUIMHE, TPESICTaBIeH B Tabnunel2.

Tabnuia 12 — CocraB MaTepuaibHO-TEXHUYECKOH 0a3bl

7. TlepedeHb AIIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
HH(OPMaIMOHHO-TENIEKOMMYHHUKAIIMOHHOH ceTh «VHTepHeT
IMepeuens NEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB UH(OPMALMOHHO-
TENIEKOMMYHUKALMOHHOH ceT «/HTepHeT», HeOOXOAUMBIX IJI1 OCBOCHUS AMCLMIUINHBI IIPUBE-
JieH B Tabnmie 9.

Ne HaumenoBanue cocTaBHOM yacTu Howmep aynutopuu
n/m MaTepHaNTbHO-TEXHIYECKOH 0a3bl (Ipr HEOOXOIMMOCTH)

1 MynbTuMeanitHas JICKIIMOHHAS ayAUTOPUS

2 | KomnbroTepHslii ki1acc

10. Ouenounsle cpeacTBa I IPOBEACHUS IPOMEKYTOUHOH aTTecTali
10.1. CoctaB OLEHOYHBIX CPEACTBAIA IPOBEICHHUS IPOMEXKYTOYHOH aTTeCTalluH
00y4aroUIMXcs 0 JUCHUIIMHE NPUBeIeH B Tadmuie 13.
Tabmnuua 13 — CoctaB OLICHOYHBIX CPEJICTB ISl TPOBECHUS IPOMEKYTOUHOM aTTeCTaliu

Tabmuua 9 — IlepeyeHb SNEKTPOHHBIX 00OpPA30BATEIbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAIHMOHHO# cet «MHTepHeT»
URL anpec Hanmenosanue
http://www.kdnuggets.com/ Data-mining. MexxyHapoHblii Ipo)ecCHOHABHBINA CalT,
MOCBAIIEHHBIH TPOOIEMaTHKE HHTEIUICKTYaIbHOTO aHAIN3a
JIAHHBIX.
http://www.machinelearning.ru MachineLearning.ru. [Ipodeccnonanbablii HHGOPMAIUOH-

HO-aHAJIMTHYECKHI PecypcC, IOCBAIICHHBIH MaIIMHHOMY
00y4eHHI0, Paco3HaBaHHUIO 00PA30B 1 HHTEIUICKTYaIbHO-
My aHaym3y gaHebIX. URL: http://www.machinelearning.ru

Buj npoMexyTo4HOll aTTecTalun ITepeueHb OLIEHOUHBIX CPEACTB
Dx3ameH Cnucok BOIPOCOB K IK3aMEHY;
DK3aMEeHAIMOHHBIC OUJIETHI,
3amauu;
TecTsl.

https://machinelearningmastery.ru | MachineLearningMastery. IIpodeccronanbablil nHbOpMAa-
LMOHHO-aHAIIMTHYECKHI PECYPC, TTOCBSIICHHBII MAIIMHHO-
My 00y4eHHI0, IH(POBBIM PELICHUIM, HHCTPYMEHTAPHIO.
URL: https://machinelearningmastery.ru

http://colab.research.google.com | Jlaboparopust Google 1o u3y4eHHI0 METOJ0B MALlIMHHOTO
o0ydeHust

8. TlepedeHb MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. Ilepedenr mporpaMMHOTO OOCCIICUEHHs, HCIIOIB3YyEMOTO IIPH OCYLIECTBICHUU
00pa30BaTeILHOrO MpoLecca MO JUCLMILIHHE.
[epeueHp KCIOIB3YEMOTr0 IPOrpaMMHOro obecrieueHus npescrabiieH B Tadiuie 10.

Ta6nuua 10— IepeueHp nporpaMMHOro odecreyeHus

10.2. B kauecTBe KpHUTEpPUEB OLEHKH YPOBHA C(HOPMHPOBAHHOCTH (OCBOEHUS)
KOMIETeHIUI 00yuaromuMucs npuMeHsieTcst 5-0ajulbHas LIKana OLEHKH C(hOpPMUPOBAHHOCTH
KOMIIETCHIM, KOTOpasi nmpuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIOIH30BATHCS
100-6annpHas  mKana  MOJYJIbHO-DEMTHMHTOBOM  CHCTEMBI ~ YHUBEPCUTETa,  IpaBUia
UCIIONb30BaHUsI KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL

Tabnuua 14 —Kpurepuu onieHKH ypoBHsI CHOPMHUPOBAHHOCTH KOMIICTCHIMI

OrieHKa KOMIIETEHI A

XapakreprcTika chOpMUPOBAHHBIX KOMIICTEHIH
5-OajuibHas IIKaa PAKTCp bop

— oOyuaromuiics TyOOKO M BCECTOPOHHE YCBOWJI MTPOrPAMMHBIN MaTe-
puai;

— YBEPEHHO, JIOTHYHO, [TOCJIEJOBATEIBHO M TPAMOTHO €T0 M3JIaraer;

— ONHUPAsACh HAa 3HAHUS OCHOBHOW M IONOJHHUTENIBLHON JIUTEPATYpHI,
TECHO NPHBSA3BIBACT YCBOCHHBIC HAYYHBIC TTOJOXCHHUS C MPAKTHYECKOM
JIeATEeIbHOCTIO HAIIPABIICHHUS;

— yMeJio 000CHOBBIBAET U apryMEHTHPYET BBIIBUIAeMBIC UM HIICH;

— JIeTIaeT BBIBOJIBI U 00OOIICHUS;

— cBOOOJHO BJIAJICET CHCTEMOI ClICLUAIN3HPOBAHHBIX IIOHSATHI.

«OTJIMIHO»
<«Ba4YTCHO»

Ne i/ HanmenoBanue
1 Anamrrdaeckas miatpopma KNIME. URL: http://www knime.org/ . YueOHas mieH-
3us
2 IDLE Python
8.2. [lepeuenn HnH(pOPMALMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3YEMbIX npu

OCYLICCTBJICHUN O6pa3OBaTCHLHOI‘O Iponecca no JUCHUININHE
HCpC‘ICHL HCIIOJIB3YyEMBIX I/IHq)OpMaHI/IOHHO—CHpaBO‘IHLIX CHUCTEM IIPCACTABJICH B Ta6.III/I—
me 11.

— 00yuaroLMiicsi TBEPJO YCBOWII POrPaMMHbIIT MaTepHal, TPaMOTHO U
0 CYIIECTBY M3JIaraeT ero, OMUpasch Ha 3HAHUSI OCHOBHOM JUTEpaTy-
PBI;

— HE JIOITyCKAaeT CYIIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HaHHMS C MNPAKTHYECKOW JIESTENbHOCTHIO
HAaIpaBJICHYS;

— apryMEHTHPYET HaydHbIC ITOJI0XKEHHS;

— JICJIaeT BBIBOJIbI M 000OIICHNS;

— BJI4JICET CHCTEMOH CTICUAN3UPOBAHHBIX TOHSATHIA.

(XOpPOLIO»
<Ga4TCHO»




Or1eHKa KOMIETEHINA

5-OayuTbHas IIKasa

XapakTepucTHKa cpOPMUPOBAHHBIX KOMIIETEHLUH

[IpuBenute npumep

«YAOBJICTBOPUTEIIbHO»
<«Ga4TCHO»

TEepaTypsl;
— JIONyCKaeT HEeCYIIECTBEHHbIE ONIMOKN M HETOYHOCTH;

HaIpaBJICHUS,
— c11a00 apryMeHTUpYeT Hay4HbIE TOJIOXKEHUS;

— obyuaronuiicsi yCBOMJI TOJILKO OCHOBHOHM MpOrpaMMHBIII MaTepual,
IO CYLIECTBY M3JIaraeT ero, Onupasch Ha 3HAHUS TOJIBKO OCHOBHOI JIH-

— HCTIBITHIBAET 3aTPYAHEHHUs B NPAKTUYECKOM NPUMEHEHUH 3HAHUM

— 3aTpyaHsieTcs B GOPMYJIHPOBAHUU BBIBOJIOB U 0000LICHHII;
— YaCTUYHO BJIAJICET CUCTEMOH CIICIIMAIN3UPOBAHHBIX TOHATHH.

OnuumMrTe TEXHOJIOTUIO Pa3pabdOTKU MHTEIUIEKTYalIbHbIX HH(pOpMaIH-

20. OIIK-7.B.1
OHHBIX CHCTEM

Bomnpocs! (3agaun) ps 3auera / audd. 3adera npeacTaBiaeHsl B Tadnuie 16.

Tabnuua 16 — Borpocsl (3amaun) ams 3auera / nudd. 3auera
Kon
o /1t TlepeueHs BoI B (3a1a4) Juts 3adeta / nudd. 3auera
Ne 1/ epeueHb BOMPOCOB (3a1a4) uist 3a4eta / audd. 3aue M KaTOpa
YueOHbIM MIIAHOM HE MPEYCMOTPEHO

«HCYIOBJICTBOPUTCIIbHO»
«HE 3a4YTCHO»

Tepuana;
HHU IIPOOJIEM B KOHKPETHOM HAIPaBJICHUH;

— HE MOXXET apryMEHTHPOBATh Hay4HbIC TOIOKCHHS;
— He (OPMYIIHPYET BHIBOJOB M 0000IICHHH.

706y11a}0111m71c51 HE YCBOMJI 3HAYMTENILHOM YacTH IporpaMMHOIro ma-
— JI0ITyCKaeT CYLICCTBCHHbLIC OIIMOKK U HETOYHOCTH IIpu paccMoTpe-

— MCIBITBIBAET TPYJHOCTU B MIPAKTUYECKOM IPUMEHEHUH 3HaHUH;

Ilepedyenb Tem Ui KYpCOBOTO MPOEKTHPOBAHMUS/BBITOJIHEHUS KYPCOBOIl paboThl Hpen-
craBjeHsl B Tabumie 17.
Ta6auna 17 — IlepeyeHb TeM JUisl KypcOBOTO IPOSKTUPOBAHUS/BBIIOJIIHEHHS! KYPCOBOM paboThI

Ne i/

KypcoBOii paboThl

[TpuMepHSBIH nepedeHb TeM A1 KypCOBOTO IPOSKTUPOBAHUS/BBIIOIHEHUS

YueOHBIM IJIAHOM HE IPESYCMOTPEHO

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUS WIIK HHbIE MaTepHAaIbl.
Bomnpocs! (3aaun) 1u1s 9K3aMeHa MpezcTaBlieHbl B Tadmuie 15.
Tabmuua 15 — Bonpocs! (3anaun) Ui 5K3aMeHa

Bormpocs! st poBeleHHsT IPOMEXKYTOUHOM aTTeCTallMd B BHJAE TECTHPOBAHUS IpE.-
craBieHsl B Tabuuie 18.

Tabnuua 18 — [IpumepHsIii TepedeHb BOMPOCOB ISl TECTOB

Ne ni/mt

IIpumepHsIii nepeyeHb BOIPOCOB ISl TECTOB

Kon
UHIU-
Karopa

Vkaxure ornpeneneHne uckyccrseHHoro unreniexra uz 'OCT.

Boibepume ooun omeem:
1.

KOMILIEKC TEXHOJIOTHUESCKUX PELICHUH, KOTOPBI HIMHTHPYET KOTHHU-
THUBHBIE (DYHKIMU YEIOBEKa, TAKHE Kak caMOOOy4eHHeE, TOUCK pellie-
HUI Oe3 3apaHee 3aJaHHOTO aJrOPUTMa U JTOCTHIKCHUE HHCaiTa.
cHcTeMa, KOTOpasi CIOCOOHa BOCHIPHHIMATh CBOIO CPEly M IIPHHH-
MaTb MepbI, YTOOBI MAKCHMHU3HPOBATH IIAHCHI HA YCIIEUIHOE JOCTH-
JKEHHE CBOUX Liesiel

001aCTh MCCIIEI0BaHMUIT B 00JaCTH KOMITBIOTEPHBIX HAYK, KOTOpast
pa3pabaTbIBaeT U U3y4aeT METO/IbI U IIPOrpaMMHOE 00ecIieueHNE,
MO3BOJISAIOIIHME MAllIMHAM BOCIPHHHMATh OKPYXKAIOLIYIO CPE/y U UC-
[0JIb30BaTh 00YYCHNE M MHTEIUICKT /IS BBITOJIHCHHMS ACHCTBHIA, KO-
TOpPBIE MAaKCHMAJIBbHO YBEINYHBAIOT MX IIAHCHI HA JOCTIDKCHHUE 110~
CTaBJICHHBIX LieJel

VK-1

1.

2.
3.
4.

Vkaxure 3a1aun, pemaembie Metogamu 1.
Boibepume o0un unu neckonvbko omeemos:

Knaccudukarms
Knacrepusanus
Perpeccust
Wmuramus

VK-1

Kon
Ne /it [lepeuens BompocoB (3a1a4) I 3K3aMEHA HETKATOpS
1 ITonsitue, TepMUHBI M ONpeneNeHus] WHTeNeKTyanbHol cuctembl u | OIIK-2.B.1
) TEXHOJIOTHH I1K-6.3.1
2. Hamnpasnenus uccneoBaHuii HCKYCCTBEHHOTO HHTEJIEKTA YK-1.Y.1
IK-6.3.1
Meroabsl MeTpudeckoil knaccudukauuu. IlpeacraBbre maremaruue- | I1K-6.V.1
3.
CKO€E OITMCaHHUE. OIIK-7.3.1
4. Anroputwm k 6mmkaiimux coceneid. Hanumunte anropurm. TIK-6.Y.1
5. CHIKeHHUs pa3MEPHOCTU U PaH)KUPOBaHUs JaHHbIX. IIpumep. IK-6.V.1
6. qMéiszKn B 3aJla4ax MalluHHOro odyuenus. IIpusenure npumep pac- MK-6.Y.1
7. AnroputM Kiacrepusauuu k-cpenHux IK-6.V.1
8. AJITOpPHUTMBI IepEBbEB PEILEHUH IK-6.V.1
9. Kpurepuu pacuienienus, CoKpalieHHe JepeBa WM 0TCeueHUe BeTBel IK-6.V.1
10. Mopens HeifpoHa, QyHKIIMY aKTHBALUN. IIK-6.V.1
11. Mogenu HEMPOHHBIX ceTeH TIK-6.Y.1
12. MeToabl U3BJICUCHHS 3HAHMI KOTHUTOJI0IOM VK-1.V.1
HHCcTpyMeHTanbHble CPEACTBA U SI3BIKU Pa3pabOTKH MHTEIUICKTYallb- YK-1.3.1
13. HBIX CUCTEM OMNK-2.y.1
OIIK-7.3.1
14 OCcOOCHHOCTU MHXXCHEPUH HHTEIUIEKTYaIbHBIX HHpOpMaHOHHbIX cu- | OIIK-2.3.1
) cTeM IK-6.B.1
15. Omucanue npeaMeTHoi obnactu. IlonaTue BeIOOpKH, BUAEL. [Ipumep. YR-LY.1
> OIIK-1.B.1
16. Amncam6aeBble MeTobl 00ydeHus. [Ipumep. OIIK-1.B.1
17. Hopmanuzanms u ouncTka qaHHbIX. [Ipumep. OIIK-7.¥.3
1. Ipusennte npumepsl 6udauorek PYTHON no pabore ¢ MallMHHBIM OIK-7.Y 3
o0ydeHneM
19. O0ocHyiiTe BbIOOp MIarhOpM M HMHCTPYMEHTAIBHBIX MPOrPaMMHO- OMK-7.Y 1

armapaTHbIX CPEACTB AJIs peajiM3aliii MHTCJUICKTYaJIbHOI'O aHajln3a.




Ipouumaiime mexcm u ycmanosume coomeemcmeue. K kasxcoou nozuyuu,
OaHHOU 8 1e80M cmoabye (MmepmMuHoao2Us), noobepume cOOMEEMCMEYIOUYIO
no3uyuro 8 npasom cmonbye (onpedenexue).

3anauu permaemslie Mmerogamu N

1. Knaccuduxanus A. ycTaHOBIIEHHE 3aKOHOMEPHOCTEH
MEX/y CBSI3aHHBIMH BO BPEMEHH CO-
OBITUSIMH, T.€. OOHAPY)KCHHUE 3aBU-
CHMOCTH, 4TO €CJIU MPOU30HIET co-
ObiTHE X, TO CIYCTS 33/laHHOE BpeMst
npou3oiiaer coositiue Y
2. Knacrepuszanust B. orHeceHue 00beKTOB (HaOMIONCHUIA,
COOBITHIT) K OJHOMY U3 3apaHee u3-
BECTHBIX KJIACCOB
3. Perpeccus C. rpynmupoBka 00beKToB (Habmroze-
HUIA, COOBITHII) HA OCHOBE ITAHHBIX
(CBOICTB), OIMCHIBAIONIMX CYIII-
HOCTb 3THX 0OBEKTOB.
4. Accouuarnus D. ycraHOBJIEHHE 3aBHCUMOCTH HEIpe-
PBIBHBIX BBIXOJHBIX OT BXOJHBIX I€-
PEMEHHBIX
5. TlocnengoBareibHbIE E. BbIsIBIEHHE 3aKOHOMEPHOCTEH MEK-
11abIIOHbBI Ny CBSI3aHHBIMH COOBITHAMU. [TpH-
MEpOM TaKOH 3aKOHOMEPHOCTH CIIy-
JKMT NPABUIIO, YKA3bIBAIOIIEE, YTO U3
cobbiTHs X caenyer cobbitue Y

VK-1

MPOXYKLHOHHBIC MOICITH
CEeMaHTHYECKUE CETH
CHHTAKCHYECKUE CEeTH
(petimbr

5. CTaTHCTHUYECKUE MOJEIU

PR

Ipoyumatime mexcm u ycmanogume nocie008amenbHOCMb. 3anuuiume co-
0meemcmeyIowyio noCcie008amelbHOCmyb OYK6 Cllesd Hanpaso.
ITocnenoBaTeaLHOCTD DTAIOB aHAJIM3a JaHHBIX MeToxamu MU
A. TloaroroBka JaHHBIX: OYMCTKA JAHHBIX OT OIMIMOOK U HECOOTBETCTBHIA,
npeoOpa3oBaHue JaHHBIX U MHTErPALHsl JaHHBIX M3 Pa3HBIX HCTOYHU-
KOB.
. IlornManne TaHHBIX: COOp WM M3yYeHUE JaHHBIX IS ONIPEIEIECHNUs UX
CTPYKTYPBI, KAYECTBA U COACPIKAHUSL.
C. OreHka: OIleHKa IPOU3BOJUTEILHOCTH MOJICIH C HCIOIB30BaHIEM
CTaTUCTHYECKUX MTOKa3aTelneil.
D. MogenupoBanue: MoCTpOEHUE NPOTrHO3UPYIOIIEH MOIEH C UCIOTb-
30BaHUEM QJITOPUTMOB MAIIMHHOTO O0yYEHUS.
E. Pa3BéprhiBanue: HHTErpanys MOJEIHN B CYIIECTBYIOIUE CUCTEMBI.

w

VK-1

Ipouumatime mekcm u 3anuuiume pazeepHymoiii 060CHOBAHHbII OMBEEN.
JlaiiTe pa3BEpHyTOE ONMCAHKE TOHATHIO MAIIMHHOE O0y4YeHHE.

VK-1

VKaXuTe KaKk Ha3bIBAIOTCS 3HAHMS O CMBICIIEC U 3HAYCHUH OMUCHIBAEMBIX SIB-
JICHHI U 00BEKTOB
Buibepume ooun omeem:

1. mexmapaTuUBHBIE

2. CEeMaHTUYECKHe

3. mparMaTH4eckue

4. mpeaMeTHbIe

OIIK-1

Ilepeunicnure MoAenH MpeACTaBICHUS 3HAHUNA?
Bvibepume ooun uiu neckonvbko omeemos:

OIIK-1

Ipouumaiime mexcm u ycmanosume coomeemcemesue. K xasicoou nosuyuu, OIIK-1
O0aHHOU 8 1e8oM cmonbye (Memoo, aneopumm), noobepume coOmMeemcmayo-
WYI0 NO3UYUIO 8 NPABOM CIOLOYe (OMAUUUMENbHOE, NPUCYIYee ANCOPUMMY
CB01ICMBO).
1. JlepeBo npuHATHA pe- A. Jlexur cxoocmeo 00bEKTOB. AJro-
uienuii (DT) PHUTM CIIOCOOCH BBIICIUTH CPEIU
BCEX HaOIFONEHUH KJIacC U3BECTHBIX
00BEKTOB, HaHOOJIEE TTOXOKUX HA
HOBBIIl HEU3BECTHBII paHee OOBEKT.
Ha ocHoBe kitacca BeIHOCHTCS pe-
IICHUE KacaTesIbHO HOBOrO 00BbeKTa.
2. IlepuenTpoH, UCKyC- B. Cozpaer k-rpynn u3 Habopa 00bek-
CTBEHHBIC HEHPOHHBIE TOB TaKMM 00pa30M, 4TOObI WIEHBI
cetu (Perzeptron, ANN) rpynsl ObUTH Hauboee OXHOPO-
HeIMU. OJIMH U3 pacIpOCTPAaHEHHBIX
QITOPUTMOB KJIACTEPHOTO aHAJIM3A.
3. k-Ommxkaimmx coceneii | C. BBIYMCISIIOT 4aCTOTHI KOMOMHAIIAN
(KNN) MPOCTBIX JIOTUYECKUX COOBITHI B
TIOATpYIIAx JaHHBIX. Ha ocHOBaHMM
aHaJIN3a BBIYMCIICHHBIX YacTOT Jie-
JIaeTCs 3aK/II0UEHHE O MONE3HOCTU
TOW MJIA MHOM KOMOWHAIIUH JIJISt
YCTaHOBJICHUSI aCCOLMALIUI B JaH-
HBIX JUIS IPOLIECCOB KIAaCCH(pHKALUK
WM IPOTHO3UPOBAHUSL.
4. Meron k-cpenunx (k- D. Hudopmanus, noctynaromas Ha
means) BXOJl CYMMHUPYETCS C y4E€TOM BECO-
BBIX KO3((PHUIMEHTOB CUTHAJIOB.
B3BerenHas cymMMa MOCTYHBIINX
CUrHaJIoB (IOTEHIMaN) peodpasy-
€TCsl C IIOMOLBIO TIEPEeaTOYHON
(YHKIMHU B BBIXOJIHOM CUTHAI
IIpouumaiime mexcm u ycmanogume nocie008amenbHocmy. 3anuwiume co- OIIK-1
0meemcmeyIowyI0 NOC1e008ameNbHOCHb OYKE Clle6a HaNpaso.
PacrionoxuTe B aaropuTMHUYECKOil MOCIE0BAaTEIbHOCTH NPUHIUI pa-
OOTBHI MepLenTpoHa
A. Cymma nozaercsi Ha (PyHKIHIO aKTHBALUU
B. ®ynxuus aktuBanuu GOpMHpPYET BBIXOJHON CUTHAT
C. Bxozasble qaHHBIE TIOAAIOTCS HA KOXKIbIH HEHPOH
D. IlpousBeneHus CyMMHPYIOTCS
E. BxomHble TaHHBIE YMHOXAIOTCS Ha COOTBETCTBYIOIINE BECa
IIpouumaiime mexcm u 3anuwiume pazgepHymoitl 060CHOBAHHbII OMEEN. OIIK-1
OnumuTe 3HaYMMbIE OCOOEHHOCTH IPHUCYIIHE CTPYKTYpE CBEPTOYHBIX
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
Bribepure U3 mpeuIoKeHHBIX ompeneneHuil Hambonee xapakrepHoe | OITK-2




it Data-mining
Buibepume ooun omsem:

1. cobuparenbHOEe Ha3BaHHE, HCIONB3yeMOe sl 0003HAYCHHS COBO-
Ky[MHOCTH METO/I0B OOHApY)KeHHs B JIAaHHBIX PaHEe HEM3BECTHBIX, HETPHBH-
QIIBHBIX, IPAKTHYECKHU IIONE3HBIX U JOCTYIHBIX HHTEPIPETANY 3HAHUM, He-
OOXOIMMBIX ISl IPUHATHS PELISHUH B Pa3IMYHbIX chepax yeaoBeuecKkon Jie-
ATENBHOCTU

2. mponecc W3BICUCHHS JAHHBIX U3 (OOBIYHO HECTPYKTYPHPOBAHHBIX
WY TJIOXO CTPYKTYPHPOBAHHBIX) HCTOYHHUKOB JAHHBIX B IIEHTPAJIM30BAHHBIC
MECTa U IIEHTPAIN3ALHIO B OHOM MECTE I XpaHEHUs WK JalbHeimel 06-
paboTK

3. cobuparenpHOE Ha3BaHUE, MCIOJIB3yeMOe Ul 0003HAuYeHHsI COBO-
KyIHOCTU METOJIOB, KOTOpbIE O3BOJIAIOT AHAIU3UPOBATh MACCHUBBI JAHHBIX H
HaXOAUTh B HUX 3aKOHOMEPHOCTH, TIPOBEPSTH TUIIOTE3bI U CTPOUTH MPOTHO3BI

4. pasmen uHGOPMATHKH, M3Y4YalOUUil MPOOIEMBI aHAIN3a, 00paboT-
KU U IPEACTaBICHUS JaHHEIX B TU(POBoil hopme

U TIPUHAISKALIHE ONpeIeEHHON
peIMETHON 00acTu.

Ipouumatime mexcm u ycmanosume nociedo8amenbHoOCmy. 3anuwume co-
0meemcmeyIowyI0 HOC1e006amenbHOCMb OYKE Clledd Hanpago.

Pacronoxure cIexyroIlie Tambl B MOPSIKE UX BBIIOIHEHUS IIPH pa3-
paboTKe DKCIEPTHBIX CHCTEM B COOTBETCTBHM C KOHLENIMAMHU "OBICTPOTO
HpPOTOTHITHPOBaHUS"

(hopmanuzarys
BBITIOJTHEHUE
uaeHTUGUKALHS
TECTUPOBAHHE
KOHIICITYaIN3aIHs]
OIIBITHAS IKCILTyaTaLIHs

mmUOw

OIIK-2

IIpouumaiime mexcm u sanuwiume paseeprymoiil 060CHOBAHHYII OMEEN.
OnuimuTe 0CHOBHBIE NIPEUMYIIIECTBA METOIOB «JIePEBbs NPUHATHS PELICHUI

OIIK-2

VKakUTe aHAIUTHYECKyI0 ILIaTopMy, KOTOpas IpelIaracT HHCTPYMECHTHI
JU1st 00pabOTKH U aHaNIK3a JaHHBIX, a TAKKe IS CO3JAHMSA OTYETOB U BU3ya-
JU3anuu nHopMaLu

Buibepume ooun omsem:

1. LISP

2. PITHON

3. LOGINOME

4. AUTOCAD

OIIK-7

Bribepute perieHusi TPOSKTHPOBIINKA HHPOPMALMOHHBIX cucTeM, Ko- | OITK-2

TOpBIC OH JOJDKEH MPHHATH Uil Pa3pabOTKH UMEHHO MHTEIUICKTYaIbHBIX CH-
CTEM.
Buibepume ooun uu neckonvko omeemog:

1. Pa3paboTtka agexBarHa

2. Pa3paboTka BO3MOXKHA

3. Pa3paboTka onpaBrana

4. MeTonbl HHXEHEPHH 3HAHUI COOTBETCTBYIOT pelIaeMoi 3aa4e

5. Pucku MUHUMU3UPOBAHBI
Ipouumatime mexcm u ycmanosume coomsemcmeue. K kaxcooi nosuyuu, OIIK-2

OanHoll 8 1e8OM cmoabdye (mepmut), noobepume coOOMEEMcmseyIoWyIo No3u-
yuro 6 npasom cmonbye (onpedeieHue).

1. DxcmeptHas cuctema 1. Tlaket mporpamm, KOTOpbIi HaKar-
JIMBAET, COXPAHSET, BBIOIHACT KOM-
IUICKCHBIN aHau3 COOpaHHbIX JaH-
HBIX M MHTEPIPETHPYET UX B YI00-
HOM JUJIsl T10J1b30BaTelIsl BUJE.

2. CucTeMa MHTEIIEKTY- 2. IlporpammHoOe obecrieyeHue, npe-
QJIBHOTO aHaJIN3a JaH- Ha3HAYCHHOE U1l OOHAPYKCHUS B
HbIX (Data Mining) JTAaHHBIX paHee HEeU3BECTHBIX, He-

TPUBHAIBHBIX U MPAKTUYECKH I10-

JIE3HBIX 3HAHWH, HEOOXOIUMBIX JUIS

TPUHATUSL 000CHOBAHHBIX PEIICHUH.

3. Amnanurmueckas cucteMa |3. KommbloTepHas cucrema, criocoOHast

YaCTUYHO 3aMEHHTb CIICLMAINCTa-

9KCIIEpTa B pa3peIIeHUH podiem-

Ho#i cutyauuu. OcHoBaHa Ha 0azax

3HAHMH, coAepKalMX (HaKThl U MMpa-

BIJIA JIOTHYECKOTO BBIBOJIA B OTIpe-

JIenEHHON 001acT! 3HAHUM.

4. WurennexryanbHas cu- |4. TexHudeckas WK IporpaMMHast
cTema cucTeMa, CrIocoOHas pelarb 3a/1a4u,

KOTOPbIE CYUTAIOTCSI TBOPYECKUMH,

Bujipl HHCTpyMEHTAIBHBIX CPEICTB JUIS CO3AAHUS MPOTOTHIIOB IKCIIEPTHBIX CH-
cTeM
Buibepume o0un unu Heckonvbko omeemos:

—  SI3BIKH IIPOrPaMMHPOBAHUS
— CpEACTBa aBTOMATH3AlUK Pa3pabOTKH (IIPOCKTHPOBAHIIS)
— o0onouku
— Opay3epsl

OIIK-7




OYHCTKA W paclIMpeHHe JaHHBIX. YIpaBieHHe AaHHbIMU. MoaenupoBaHue u
00beIMHEHUE JAHHBIX: IPYNIHMPOBKA JAaHHBIX M OOBEAWHEHHE HCTOYHHKOB
JUTS TOHUMaHHMs B3auMocBszeld. OT4éThl 1 HHPOPMALIOHHBIC TAHENIN: CO3/1a-
HHE MHOTOYPOBHEBBIX HMH(OPMAIMOHHBIX MaHEJICH B pPEXHUME pPEalbHOTO
BpPEMEHH, JIOKyMCHTHUPOBAaHWE M BU3yanusanus. PacmmpeHHas aHaJIMTHKa:
BO3MOYKHOCTH NPEIMKTHBHOIO aHAJIN3a U OOHAPY)KCHHUS! TAaHHBIX.

Ipouumatime mexcm u ycmarosume coomsemcemeue. K kascooi nosuyuu, OIIK-7
O0aHHOU 8 1e60M CmoNbYe, nodbepume cOOMEEMCMEYIOUYIO NOSUYUIO 8 NPa-

6om cmonbye.

VYxkaoicume coomeemcmeue komnonenmog sKcnepmuoul cucmemsl U UX HA3HA-

YeHusl.

1. Humepgeiic A. mpenHa3zHaueHa JJIsl XpaHEHHS HC-
XOZIHBIX U NPOMEXKYTOUHBIX JaHHBIX
pelaeMoi B TEKyIEell MOMEHT 3a/1a-
YH.

2. Pewamens (unmepnpe- B. mpennasHaueHa JUI XpaHEHUS JIOJITO-

mamop) CPOYHBIX JIaHHBIX ((haKTOB), OIHCHI-
BAIOIIMX PAacCMaTpUBAaEMyIO 00JIacTh,
U IPaBHJL, OIMCBIBAIOLINE NPeoOpa3o-
BaHUs (BBIBOIBI) 3TOM 00JIaCTH

3. basza oannvix C. wucnone3ys ucxonHble AaHHble 13 b/ u
3HaHus 13 b3, popmupyer Takyro mo-
CIIEI0BATEILHOCTD TIPABHUJI, KOTOPBIE,
Oyay4y IPUMEHEHHBIMH K HCXOIHBIM
JTAaHHBIM, TIPUBOMAT K PEIICHUIO 3a/1a-
4u

4. Obwacnumenvhas komno- | D. aBTOMaTu3mpyeT mporecc HaIoJHe-

Henma Hust OC 3HaHUSIMU, OCYILECTBIISIEMBIN
TI0JIb30BATENIEM-DKCIEPTOM.
5. Komnownenma npuobpe- E. oObsicHseT, KaK cicTeMa ToTyqniia
MeHust 3HAHUL peleHne 3a1a4n (MM [104eMy OHA He
TOJTyYHJIa PEIeHHsT) U KaKUe 3HAHUS
IPH 9TOM OHA UCIIOJI30BANIA

6. basza snanuil F. HeoOxomum 1uist pOpMUPOBAHKSI MOHSI-
THIHOI0, YEJIOBEKO-OPUEHTHPOBAHHOTO
B3aUMOJICHCTBUS (MAJIora) CO BCeMH
KaTeropusiMH I0JIb30BaTeNeH

Ipouumatime mekcm u ycmanogume nocie008ameibHOCHb. 3anuuiume co- OIIK-7
0meemcmeyIowyio noCi1e008amelbHOCMb OYK6 Cllesd HaNnpaso.
YKaXuTe M0CIe0BaTeIbHOCTD 3TANIOB OYMCTKU JAHHBIX B METOAAX MalllMH-
HOro 00y4eHus:
1. OueHka JaHHBIX: aHAJIM3 KAUYeCTBA ¥ HPUTOAHOCTH JTAHHBIX JUIsL HC-
TI0JIb30BAHMUS B MOJIENIM MAIIMHHOTO OOY4eHHS.
2. OmnpeneneHue LeNei: TOHNMaHNE OKUJAEMBIX PE3yJIbTaTOB U 3aJ1ad,
KOTOpBbIE JIOJDKHA PEeLIaTh MOZE/b MAIIMHHOTO 00y4YeHHMSI.
3. Vnanenue nyOJIMKATOB: BBISBJICHUE U YCTPAHCHUE MOBTOPSIOIIUXCS
JIaHHBIX.
4. TlnanupoBaHue: pa3pabOTKa CTPATErMy OYUCTKU JAHHBIX, BKIIOYAs
BBIOOP METPHK U OLICHKY MX BaXXHOCTH.
5. BeisBieHHe OMIMOOK: OOHAPYKEHUE U UCTIPABIICHUE HEKOPPEKTHBIX
JTAaHHBIX B HA0Ope TaHHBIX.
Ipouumaiime mexcm u 3anuwiume pazeepHymoiii 000CHOBANHbI OMBEN. OIIK-7

Onuuiure 0OCHOBHBIC (DYHKLMH AHATUTUYECKOH CHCTEMBI

IloaroroBka JaHHBIX: 06Hapy>1<eHHe, 06’I>CIH/IHGHI/IC, CJIMSIHUC, YIYy4IICHUEC,

VYkaxuTe Kakas MeTpuka oinu3octu ucnoibsyercs B meroge KNN (6mmkait- | TIK-6
IIUX COceJIeh)
Buibepume ooun omseem:
1. Taycca
2. DOBKIMIOBa
3. Jxunba
4. Ilyaccona
VKaxuTe METpUKH KauecTBa, CBsI3aHHbIE ¢ MeTogamu MU, T1IK-6
Bvibepume 00un unu HeCKOIbKO 0MEEmog:
1. Tounocts (Accuracy)
2. Tlonnora (Recall)
3. CssHoctb (Connectivity)
4. VYnosnerBopéunoctu kiareHta (CSAT)
Ipouumaiime mexcm u ycmanogume coomsememeue. K kascooi nozuyuu, TIK-6
OaHHOU 8 1e60OM Cmonbye (MmepMuHoLo2us), noobepume cOOMEEMCMEYIOUYIO
nos3uyulo 8 npasom cmoabdye (onpedenexue).
1. BigData A. Paznen undopmaTiky, M3ydaromii NpooIeMsl
aHanm3a, 00pabOTKH M NPE/CTaBICHHS JaHHBIX B
udpoBoii popme
2. machine B. TexHonorust ajs aHaiu3a JaHHbIX, KOTOpast M03-
learning BOJISIET TI0JIb30BATEISIM OBICTPO MOTY4YaTh HH-
(dhopmanuio 1 IpoBoAUTh aHaK3. OHA UCTIONB3Y-
eTCsl JUIsL CO3/1aHuUsl OTYETOB, aHAIM3A TCHACHIHI
U IIPOTHO3UPOBAHUS.
3. Data C. Kowmriekc moaxoaoB, HHCTPYMEHTOB U METOJIOB
mining JUISL OTIEPaTHBHOM 00pabOTKU U aHAIH3a OTPOM-
HOro ooveMa uinu noroka nudopmanuu. Ona
BKJIIOYAET B ce0s1 CHCTEMBbI pacipeenEHHbIX Xpa-
HUJIMIL JAaHHBIX, TEXHOJIOTUH 00pabOTKU MOTOKOB
JIAHHBIX, METO/IbI MALLIMHHOTO O0YYEHUsI U AJIr0-
PHUTMBI aHAJIH3A.
4. Data D. Knacc MeTo10B HCKYCCTBEHHOT'O MHTEIIIEKTA,
science KOTOpbIe 00y4atoTcst 3a CUET IPUMEHEHUS pelle-
HUI MHOKECTBA CXOAHBIX 3a7a4. MeToab! Hpo-
KO IPUMEHSIOTCS B Pa3IM4HbBIX cepax MporHo-
3upoBaHue U pacro3HaBanus. Kiaccudeckue pe-
LIaeMble 3a/1auk: KI1accuUKalys, KiIacTepusa-
1ust, OOy4eHHe.
IIpouumaiime mexcm u ycmanogume nocie008amenbHoCny. 3anuuiume co- TIK-6

0meemcmeyowyI0 HOC1e006amenbHOCMb OYKE clledd Hanpago.
IMocnenoBarensHOCTH Onieparuii B BigData:
A. AHanmu3 JaHHBIX: HCIIOJIb30BAHNE CTATHCTHYECKUX METO/IOB, MAIIINH-
HOTO 00y4YeHUs], TSKCTOBOT'O aHAIN3a U APYTUX ITOIXOIOB AJIS U3BJIe-
YeHMsI [10JIe3HOH MH(pOpMALHH.




B. Busyanusauus faHHBIX: IPEACTaBICHHE MOJY4YCHHOH HH(pOpMaLUU B
HaIJISAHOM U JIOCTYITHOM BHJIE.

COop IaHHBIX: TOMyYeHHE HHPOPMAIIMU U3 PA3IIMYHBIX HCTOYHUKOB.
O0paboTKa AaHHBIX: OYUCTKA, TpaHC(HOPMALIUSI U MHTErpaLus Co-
OpaHHBIX JaHHBIX.

o0

5 Ipouumatime mexcm u 3anuuiume pazéepHymoiii 060CHOBAHHbI OMBEEN. [IK-6
/JlaiiTe onpezneneHne U OMUIINTE OCHOBHBIE OTJIMYUTENIbHBIE CBOHCTBA TEXHO-
noruu Big Data

[lepeueHb TeM KOHTPOJBHBIX PAdOT MO AMCUUIUIMHE OOYYarOUIMXCS 3a0YHOI (OPMBI
00yueHus, peACcTaBlIeHbl B TabauLe 19.

Ta6nuua 19 — [lepeyeHb KOHTPOJIBHBIX padoT

Ne /i IlepedeHb KOHTPOJIBHBIX PaboOT

He npeagycmotpeno

10.4. Meroguueckne  Marepualbl,  ONPEACIAIOMNE  HPOLEAYpPHl  OIEHWBAHUS
HHIUKATOPOB, XapaKTepH3YIOIIUX dTanbl (HOPMHPOBAHHMS KOMIETCHIHMIl, colaep)Karcs B
JIOKaNbHBIX HOpMAaTUBHBIX akTax [ YAII, pernamMeHTHpYIOIIMX THOPSIOK M IPOLERypy
TIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXXYTOYHOH aTTecTallny 00yJaromumxcs
T'YAIL

11.  Meronuueckue yka3zaHus i 00y4aroIuXcsi 0 OCBOCHHIO ANCLUIUTHHBI

11.1. Meroguyeckue yka3zaHus A OOy4alOIIUXCA II0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuarna.

OCHOBHOE Ha3HA4YCHHE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOIHOe, CHCTEeMHOE,
r1y0OKOE U SICHOE M3JIOKeHHe ydeOHOro marepuaia. HazHadeHue coBpeMEHHOIt JIEKIIMU B paM-
KaxX JIUCUUIUIMHBI HE B TOM, YTOOBI HOJYIUTh BCIO HH(POPMALIHMIO IO TEME, a B OCBOCHHH (QyHIa-
MEHTAJbHBIX NPOOJEM IUCLMIUIMHBI, METOJOB HAyYHOrO IO3HAHHUS, HOBEHMIINX TOCTHKEHUI
Hay4HOH MbIciH. B y4eOHOM mpoliecce JIeKIHs BBIMOIHAET METOI0I0THYECKYI0, OpraHU3aliOH-
HYI0 U UH)OPMALMOHHYIO (YHKUHMU. JISKIUs pacKpblBaeT MOHATHHHBINA ammapat KOHKPETHOMH
obyacTu 3HaHMs, €€ MPOOJIEMBbI, TaeT LEIbHOE NPE/ICTABICHHE O IUCIHIUINHE, TOKa3hIBaeT B3a-
HUMOCBSI3b C IPYTUMH JTUCUUTLTMHAMH.

Ilnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYAIONIMMHUCS JIEKIIMOHHOTO MAaTePHAa;

— MOJyYCHHE COBPEMEHHbIX, LIEIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHH, YPOBEHb KOTO-
PBIX OIIpe/IeIsIeTCs IEJICBOM YCTAaHOBKOW K KaXK/I0H KOHKPETHOU TeMe;

— TOJy4YCHHE ONbITa TBOPUECKON pabOThl COBMECTHO C MPENOaBaTEeNIeM;

— pa3BuTHE NPOGECCHOHATIBHO-/CIOBBIX KauyecTB, JIOOBH K TPEAMETy M CaMOCTOS-
TEILHOT'O TBOPYECKOT'O MBIIILICHHUSL.

— MosIBJICHHE HEOOXOIUMOro HHTepeca, HEOOXOAUMOro Il CAMOCTOSITENLHOM PaboThI;

— MOJy4YeHHE 3HAHUII O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU M TEXHUKH U O TIPOTHO-
3€ UX Pa3BUTHs Ha OJIMDKANIIKIE FO/IBI;

—  Hay4UTHCSI METOJUYECKH 00pabaThiBaTh MaTepHa (BbIICIATH TIIABHBIC MBICIH H I10-
JIO)KEHHSI, TIPUXOANTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSITh HX B PA3IMYHBIX (POPMYJIHPOBKAX);

—  IOJyYeHHE TOYHOTO MOHMMAHHs BCEX HEOOXOJUMbBIX TEPMUHOB ¥ HOHSTHI.

JIekoHHBIN MaTepuan MOXKET CONPOBOXKIATHCS IEMOHCTpPALEH CIaiiIoB U UCIOJIb30-
BaHMEM pPa3JaTOYHOr0 MarepHaia HpH MPOBEACHUH KOPOTKHX IUCKYCCHl 00 0COOCHHOCTIX
MIPUMEHEHHS OT/ENBHBIX TEMATHK 0 JUCLHUIUIHHE.

CTpyKTypa IpeaocTaBieHUs JICKIIMOHHOTO MaTepHaa:

—  H3JIOKEHHE TEOPETHYECKHX BOIPOCOB, CBA3aHHBIX C pacCMaTPUBAEMOil TEMOIA;

—  000011eHUe U3I10)KEHHOTO MaTepuala;

— OTBETHI HA BOSHUKAIOIIMUEC BOMPOCHI 110 TEME JICKIIUU.

11.2. Meroauueckue yka3aHusi JJisi 00y4arolixcs M0 y4acTUIO B CEeMUHApax
He npeaycmotpeno

11.3. Meroauueckue yKkazaHHs JUisi OOYy4YarOLIUXCS IO IMPOXOXKICHHUIO MPAKTHYECKUX
3aHATHI

IpakTrueckoe 3aHATHE SIBISETCS OAHON M3 OCHOBHBIX (DOPM OpraHH3alMU yueOHOro
Ipolecca, 3aKII0YAIONIAsACcs B BBIITOJIHEHHH 00y4aIONIMMUCS 110]] PYKOBOACTBOM IpEIoaaBaTes
KOMIIIEKca y4eOHBIX 3a/IaHHi C IIETbI0 YCBOCHUS HAyYHO-TEOPETHYECKUX OCHOB Y4eOHOH Jvc-
LUIUIMHBL, IPUOOPETEHNS] yMEHUH 1 HABBIKOB, OIbITA TBOPYECKOH AESATEIBHOCTH.

Lenblo mpakTHYECKOro 3aHATHS U1 00yYaloIEerocs SBJISETCs IPUBUTHE 00ydaromuMes
YMEHUH ¥ HaBBIKOB IPAKTUIECKOH JIESATEIFHOCTH 110 H3yIaeMOH THCIUITIIHHE.

[Tnanupyemsbie pe3yabTaThl IPU OCBOSHUH 00y4aIOIMMCS IPAKTHYECKUX 3aHATHIL:

— 3aKpeIuleHHe, yriryOJieHne, paclIMpeHne U JeTalu3anus 3HaHUH NP PeIICHUHN KOH-
KPETHBIX 3a/1a4;

— pa3BUTHE ITO3HABATENBHBIX CIIOCOOHOCTEH, CAMOCTOSATEILHOCTH MBIIUICHUS, TBOpYE-
CKOW aKTHBHOCTH;

— OBJIAJICHHE HOBBIMHM METOJaMH M METOJMKAMU U3YYSHUs] KOHKPETHOH yueOHOH uc-
LUIIHHBL

— BbIpabOTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICJICHHS TOJYYSHHbIX 3HAHHH VIS BbI-
MOJIHEHHMS 3aJaHHI;

— ofecrieueHre PAMOHAIBHOTO COYETAaHMS KOJJIEKTUBHOW M MHIMBUAYaIbHOU (popMm
00y4eHus.

TpeboBaHuUs K MPOBEICHHUIO MPAKTHICCKHUX 3aHITHI

B nauane npoBeneHHs KaXIOro NMPAaKTHYECKOTO 3aHATHS IPEIoiaBaTeNb M3JIaraeT Teo-
peTHYECKHid MaTepua 10 COOTBETCTBYIOLIEH TeMe MIIM CChUIACTCS HA TeMbl Jieknuid. [locie sto-
ro OOyYaroOLIHMIACs MOJy4aeT 3aJaHKe IO MPAaKTHUECKOMY 3aHsATHIO. [lepes BHINOJIHEHHUEM 3a/a-
HUsSL 00ydaroImeMycs ClielyeT BHUMATEIbHO O3HAKOMHTBECS C METOJMYECKUMH YKa3aHHUSAMH II0
€ro BBINOJNHEHHIO. B cooTBeTCTBHU C 3ajaHneM 00y4aromMiCS JOJDKEH MOATOTOBUTH HEOOXO-
JIUMBbIC JaHHbIC, MAaTepHaJbl, BHIIOJHUTH TpeOyeMble NEHCTBHH M IMPOLEAYPHI, MOIYYUTh pe-
3yJIBTATHl WM HOATOTOBUTH MaTE€pHaIl IS OTYETA, IPOJEMOHCTPHPOBATh PE3YJIBTATHI IIPENOoaa-
BAaTEJII0 M OTBETHTh Ha BOIPOCHI MPETIOJaBaTeIsl.

11.4. Meroauueckue yka3aHusi Uil OOyYarOLIMXCS [0 BBIMOJHEHHIO J1a00paTOPHBIX
pabot

B xoze BbInonHeHus J1abOpaTOPHBIX paboOT oOydaromuiics NOJDKEH yriayOuTh U 3aKpe-
ITUTh 3HAHUS, IPAKTHYECKHE HABBIKH, OBJIA/IETh COBPEMEHHOH METOAMKON U TEXHUKOH dKCIepH-
MEHTa B COOTBETCTBUH C KBaTU(UKALMOHHON XapaKTepUCTHKOH oOyuarorierocs. BoimonHenne
71a00paTOPHBIX PA0OT COCTOUT M3 IKCIIEPHUMEHTAIBHO-NPAKTHYECKOM, PaCUeTHO-aHAIUTHYECKON
yacTell U KOHTPOJIBHBIX MEPONIPHUITHH.

BeimonHeHNEe 71a00paTOPHBIX PabOT O0OY4AarOmIMMCS SBISIETCS HEOTHEMJIIEMOH YacCThIO
N3Y4eHHUS] JUCUMIUIMHBI, ONpeaensieMOol yueOHbIM MIAaHOM, U OTHOCUTCS K CpelCTBaM, obecrie-
YHMBAIOLIUM PELIeHHE CIIEYIOINX OCHOBHBIX 3a/1a4 00y4aloIierocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIIEIOBAHHUs MPOLECCOB, SBJICHUH U OOBEKTOB, H3ydae-
MBIX B paMKax JaHHOH JMCIUIIIHHBI;

— 3aKpeIvIeHHe, Pa3BUTHE M JETalM3allus TEOPETHYECKMX 3HAHMH, MOJYyYeHHBIX Ha
JICKIHAX;

— TOJydYeHHE HOBOW MH(OPMAIMH 10 U3yIaeMOW TUCIMILIHHE;



— IpuoOpeTeHHE HABBIKOB CaMOCTOSTEIBHON paboThl ¢ 1a00paTOPHBIM 000PYI0BAHU-
€M ¥ IpHOOopaMHu.

3ananue u TpeOOBaHMUS K NPOBEICHUIO Ja00PaTOPHbBIX paboT
3ananue Ha 1a00paTOpHYIO paboTy HOPMUPYETCS HHANBHAYAIBHO JUIS K&XKIOTO CTY/ACHTA.

B ocHoBe npoBeeHHs 1a00paTOPHBIX pabOT MOIOKEHA KOHILETIHMS Pa3BUTHSI CAMOCTOSTEIBHO-
CTH, TBOPYECTBA, KPCATHBHOCTH, OTBETCTBEHHOCTH 3a MOJYYCHHBIC PE3YJIbTAThl M PELICHUS.
Kaxnas nmaboparopHasi paboTa NpencTaBiseTcsl K 3allUTe KaK pealbHas WHAWBHIYalbHO BbI-
nojHeHHas 3anaqa(u). [[puHuMaeTcs U OlleHUBAeTCs MPEeTo/aBaTesieM B IIEPBYIO O4Yepe/b C Io-
3HUIMU [ParMaTHKY, MMPAKTHKH IPUMEHEHHUS M IEPCOHAIBHONW OTBETCTBEHHOCTH 32 HPOJCNIAH-
HYIO paboTy ¥ PEACTAaBICHHbBIC PE3YJIbTATHI.

O0s13aTebHBIMU MEPOTIPUATHSIMHU SIBJISIOTCS: YCTAHOBKA YKa3aHHOTO IIPOrPaMMHOT0
obecreueHusl, 3HAKOMCTBO CO CIIPAaBOYHBIMHU M METOANYECKUMHU MaTepranamu. Jlaboparophas
paboTa BBIMOJIHSACTCS Ha KOMIBIOTEPAX B ayAUTOPHUX Kadeapbl WK Ha TMYHOM 000pyJ0BaHUN
(HOYTOYKH, KOMIIBIOTEPHI, IUIAHILIETHI U T.[.).

Crpykrypa u hopMa oTueTa 0 1a60paTOPHOI padoTe

OTuer 0 BBINOJIHEHHUH J1a00PaTOPHOW pabOThI AOJKEH BKIIFOYATh CIICAYIOIINE MO3UIMN:
MOCTaHOBKY 3a/Iayl, ONUCAHUE HCCIEAYEeMOil IPeIMETHOI 00IacTH, MOIIAroBOe OMUCAHUE TeX-
HOJIOTHHU BBITIOJIHEHHS ¢ HEOOXOIUMBIMU KOMMEHTApUSIMH K pa3paboTaHHBIM 00BEKTaM KOH(H-
rypauuH, pe3yJIbTaThl U BHIBOJIBI.

TpeboBanus kK 0hOPMIEHHUIO OTYETA O Ja0OPATOPHOI padoTe

Copnepxanue 1 opopmiieHHE PabOTHI ClIeyeT BBIIOIHATh B COOTBETCTBHHU C TPeOOBaHH-
SAMA T'OCTos. JeiicTByromas cucTemMa CTaHJapTOB T'VAII HaXoOsATCs Ha
https://guap.ru/standart/doc; https://guap.ru/standart/norm_doc

11.5. Meroxuyeckue yKa3saHHs I 00yYarOMIUXCs 110 HIPOXOXKACHUIO KypPCOBOTO IIPOEK-
THUPOBAHHsI/BBITOJHEHHS KypPCOBOM pabOThI
He mpexycmorpeno

11.6. Meronuueckue yka3aHus Uil 00y4aroLUIMXCs 10 MPOXOXK/ICHUIO CaMOCTOSATEIbHOM
paboTsl

B Xoje BBINOIHEHUsS] CAMOCTOSITEIBHON PabOThl, 00yYarONIMICS BBITONHIECT PaboOTy IO
3aJlaHMIO M NIPU METOIMYECKOM PYKOBOZACTBE IpenojaBarels, HO 0€3 ero HemocpeaCTBEHHOrO
ydacTusl.

Jns oOyuatonuxcst mo 3ao4yHoit (opme 0OyueHHs, caMOCTOsITeNbHas PabdoTa MOXKET
BKJIFOYATh B c€0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBINOMHEHUS! CaMOCTOSTENBHONW paboThl, y obydaromierocs (popMupyercs
1enecoo0pazHoe MIIaHUPOBaHUE PAabOYero BPEMEHH, KOTOPOE TMO3BOJISIET UM Pa3BUBATH yMEHHs
M HaBBIKM B YCBOCHHHM M CHCTEMaTH3aLMU IPHOOpETAaeMbIX 3HAHHMII, 00ECIeUMBaeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B IIEPUO OOYYCHHUSI, TIOMOTaeT IOJYYHTh HABBIKH MOBBILICHUS Mpodec-
CHOHAJILHOTO YPOBHSI.

MeToUYEeCKUMHI MaTepHanaMi, HANPaBISIOIMMU CaMOCTOSTENbHYIO paboTy o0ydaro-
IIUXCS, SABJSIOTCS y4eOHO-METOJUYECKHI MaTepHal 10 JUCUUIUIMHE U METOJHYECKHE yKa3aHus
0 BBIMIOJIHEHUIO KOHTPOJIBHBIX paboT (U1 00ydarouuxcs o 3a04Hoi Gopme o0yueHwus).

11.7. Meronuueckue yka3aHusi Jjisg OOy4arOUIMXCs [0 MPOXOXKACHHIO TEKYIIEro KOH-
TPOJISL YCTIEBAEMOCTH.

Texynuii KOHTPOJIb yCHEBaEMOCTH IPEAyCMaTpUBACT KOHTPOJIb KauecTBa 3HaHUI 00y-
YAIOIINXCS, OCYLIECTBIIIEMOr0 B TEUEHHE CEMECTpa C LEeJIbI0 OLICHUBAHMs X0Ja OCBOCHHS JIHC-
LUATUIAHBL,

Mertonst TKY. Tekymunii KOHTPOJIb OCYIIECTBISIETCS] B BUZE NMPOBEICHHUS 3aIlUTHI J1a00-
paTopHBIX pabOT M TEMaTHYECKOTO ONpoca IO IPEACTABICHHBIM MaTepHajaM M pe3yiabTaTaM
npaktuky. JlabopatopHas paboTa oleHuBaeTCs 3a4ET/He3auET.

Cucrema OLIEHOK NPH NPOBEAECHHHU TEKYIIEro KOHTPOJI OCYIIECTBISIETCS] B COOTBETCTBUU
¢ tpeboBanmsaMu Ilonoxernnit «O TekyeM KOHTpPOJIE YCIIEBa€MOCTH M IIPOMEXYTOYHOH arTe-
CTaluM CTyAEeHTOB M acnmpanToB ['YAII, oOywarommxcs mo oOpa3oBaTeIbHBIM IPOTrpaMMam
BhICIIEero 00pa3zoBaHus» U «O MOAYIbHO-PEHTHHIOBOM CHCTEME OLICHKH KauecTBa yueOHOIl pa-
60TbI cTyneHToB B 'Y AII».

11.8. Meroauueckue yka3aHus A OOYy4YaroI[UXCs MO MPOXOXICHUIO MPOMEXYTOYHOM
aTTeCTaIVH.

IIpomerxyrouHast arrecTaysi 0Oy4arOLIMXCs MPEIyCMaTPUBAET OLEHUBAHHUE IMPOMEXKY-
TOYHBIX ¥ OKOHYATEJIFHBIX PE3YNbTaTOB 00ydeHHs no mucnuruinHe. OHa BKIIIOYACT B ceOs: K-
3aMeH — ()opMa OLCHKH 3HaHHMIl, MTOJYYCHHBIX 00yYaromMMesl B IPOLIECCE U3YYCHUs BCeH Hc-
LUIUIMHBI UM €€ YaCTH, HABBIKOB CaMOCTOSTENILHON PaboThl, CIIOCOOHOCTH MPUMEHATH UX IS
peLIeHNS MPAaKTUYECKHX 3aJad. JK3aMeH, KaK IPaBHio, IPOBOAUTCSA B IEPHOJ 3K3aMEHAIFOH-
HOM CECCHM M 3aBEpILIACTCSl ATTECTALMOHHON OLEHKON «OTIMYHO», «XOPOLIO», «yJOBJIETBOPHU-
TEJILHOY, «HEYIOBIETBOPUTEILHOY.

TpeboBaHust UIA MOJTYYCHHS IOIYCKAa K NPOXOXKIACHHUIO MPOMEXKYTOYHOH aTTECTALVH:
BBINOJTHEHUE IPAKTUYECKUX M JJAOOPaTOPHBIX padorT.

Cucrema OLCHOK NPU NMPOBEAECHUH IMPOMEKYTOUHOMH AaTTECTALMU OCYIIECTBIISIETCS B CO-
orBeTcTBUM ¢ TpeboBanmsmu Ilonoxxennit «O TeKkymeM KOHTPOJIE yCIEBAEMOCTH U IPOMEXKY-
TOYHOI aTTectaiuu ctyaeHToB ['Y AL, o0yuaromuxcst Mo mporpaMMsbl BBICILIETO 00pa30BaHUs»
n «O MOZyTBHO-PEHTHHTOBOI CHCTEME OIIGHKH KadecTBa Y4eOHOH paboTBI CTYAEHTOB B
T'YAII».



Jluct BHeceHUs M3MEHEHHUH B pab0odyro IIpOrpaMMy M CIIUILIHHEL

Jlata BHECEHUS U3~
MEHEHMH M J0TOoJI-
HEHUIA.
TToanuck BHECHIETO
U3MCHCHUA

ConeprxkaHne U3MEHEHUH U JIOTIOIHeHUH
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