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AHHOTaNMsA

JucuunnvHa «MeTonbl MCKYCCTBEHHOTO HHTEIEKTa» BXOIUT B 00pa3oBaTelIbHYIO
IPOrpaMMy BBICIIEr0 00pa30BaHMs — IPOrpaMMy OaxanaBpuaTa [0 HAIPaBICHHIO IOATOTOBKH/
CHEeNMaIbHOCTH 09.03.02 «HdpopmannoHHbIe CUCTEMBI it TEXHOJIOTUH »
HalpasJIeHHOCTH/crenuanu3anuy «MHpopMaoHHbIe TEXHONOTHU B Au3aifHey». JlucruruiiHa
peanusyercst kadeapoit «Ned2y.

JluciunirHa HaleneHa Ha GopMHUpOBaHHe y BBITYCKHHKA CIIEAYIOMINX KOMIIETCHIIUH:

VK-1 «CnocobeH ocymecTBIATh MOUCK, KPUTUUECKUH aHaIM3 M CHHTE3 MH(OpMaLuH,
HPUMEHATH CHCTEMHBIH MOIX0/ IS PEIeHHs TOCTABICHHBIX 3a7a9»

OIIK-1 «CriocobeH NpHMEHSTh €CTECTBEHHOHAYYHBIE M OOIEHHXKEHEPHBIE 3HAHUS,
METO/IbI MATEMAaTUYECKOTO aHAM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO
UCCIIeI0BaHus B IPO(ECCUOHABHOM JIEATEIBHOCTH

OIIK-2 «CnocoGeH NOHMMAaTh NPUHLUIBI PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIIOTMH M MPOTPaMMHBIX CPEJICTB, B TOM YHCIIE OTEYECTBEHHOIO IIPOM3BOACTBA, MU
HCIIOJIb30BaTh X NIPU PEIICHUH 3314 MPO(hecCHOHATbHOMN AesTeIbHOCTI

OIIK-7 «CmocobeH OCYyMECTBIATH BBIOOP IUIATGOPM M HHCTPYMEHTAIBHBIX
HPOTPaMMHO-AMNNaPaTHBIX CPEACTB UL Peanu3alui HHQOPMAIMOHHBIX CHCTEM»

I[IK-5 «CnocobeH NpOBOAUTH aHAJMTHYECKOE HCCICAOBAHME C MPUMEHEHHEM
TEXHOJIOTUH OOJBIINX JAHHBIX, 0a3HPYIOIIUMXCA B TOM YHCIE HAa METOJaX MCKyCCTBEHHOTO
MHTEIIEKTa

CogaepxaHue NUCUUILIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBA3aHHBIX C ()OPMHUPOBAHUEM
TEOPETUYECKUX 3HAHUI M MPAKTUUECKUX HABBIKOB IO IPUMEHEHHIO METONOB MCKYCCTBEHHOI'O
MHTEJIEKTa B HHOOPMALMOHHBIX CUCTEMAX M TE€XHOJOTUSX, HCIIONB30BAHUIO IIPOTPAMMHOTO U
aHAJIMTUYECKOI0 MHCTPYMEHTAPUsI, TEXHOJIOTHH MHTEIEKTYalbHOTO aHaJIu3a JaHHbIX, METOI0B
MAIIMHHOTO 00yueHus, (OPMUPOBAHMEM CHCTEMHOIO MBIIUIGHHS MpPH PpEHIeHUuH 3ajady
npodeccroHaNbHOI AeATeIbHOCTH.

IlpenogaBanne MUCHMILUIMHBI IIpeAycMaTpHUBaeT clenyrouue (OpMbl OpraHU3aLHUU
y4eOHOro mporiecca: JIeKIH1H, 1a0opaTopHble PabOThI, MPAKTHUECKHE 3aHATUS, CAMOCTOATENIbHAS
pabota o0Oyuaromierocs.

IMporpamMoii JUCHUILIMHBI TPEXYCMOTPEHBI CIEYIOMIUE BHIbI KOHTPOJSA: TEKyIIHit
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHast aTTecTalus B popme sx3ameHa (7 cemectp).

OO01wwast TpyI0eMKOCTb OCBOEHMS JMCLUIUIMHBI COCTAaBJIAET 5 3aueTHbIX eauHul, 180
4acoB.

S13bIK 00YUEHHUS IO TUCHUIUINHE «PYCCKHUN

1. TlepeyeHb MIaHUPYEMBIX PE3YIBTATOB OOYUCHHS 110 TUCLUIIINHE

1.1. Uenu npenoaaBaHus TUCHHUILTHHBI

OOy4uTh CTYAEHTOB HaBBIKAM HCIOJb30BaHus MeTonoB WU B mpodeccroHanbHON
JIeATENIBHOCTH, B TOM YHCIIE, JaTh 3HAHHUS M HNPAKTUKH O COBPEMCHHBIX TEXHOJOTHSIX aHAIH3a
JIAHHBIX B TIPEIMETHBIX O00JACTAX CO CIIOXKHOI CHCTEMHO# opraHu3alueil; MPUBUTH YMEHHUS
HNPUMEHATH ()OpPMabHBIC MOAXOIBI K IMPOLECCY HCCISNOBAHUS T[€TEPOreHHOM pPa3HOTUITHOM
nHbOpMaLK; O0YIUTh HaBBIKAM IPUMCHCHHUS TEXHOJIOIHH MAIIMHHOTO 00yYEHHS; BOCIUTATE ¥
o0yyaeMbIX HAyYyHyI0 KYJIbTYpY MBIIUICHHS, T.€. CTPOrOCThb, IOCIEJOBATEIBHOCTD,
HEMPOTHBOPEYNBOCTh 1 0OOCHOBAaHHOCTE BBIBOJIOB U PEIICHHH, B TOM YHCIIC U B TIOBCCIHEBHON
KU3HH.

1.2. JlucuMmuiMHa BXOAUT B COCTaB 00s3aTEIbHON 4acTH 00pa30BaTeIbHON NPOrpaMMBbl
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 00agaTh CICAYIOLIMA
KOMIETCHIMSIMU WM MX YacTIMHU. KOMIIETeHIINH ¥ HHIUKATOPBI UX TOCTHKEHHUS IIPHBE/ICHBI B
Tabmune 1.

Tabnuua 1 — IlepedeHb KOMIETCHIMI ¥ UHIUKATOPOB UX JOCTHXKCHHUS

Kareropus (rpymma)

Ko n HaumeHoBaHue

Kon n HaumeHoBaHue HUHAUKATOpa

KOMIETEHIMU KOMIICTCHIIUH JOCTIDKCHHS. KOMIICTCHIUH
VK-1 Cnocoben
VYK-1.3.1 3HaTh METOIMKH TIOUCKA, cOOpa U
OCYILECTBIIATH
., | 06paboTky HHPOPMALHH, B TOM YHUCIE C
MOMCK, KPUTUYECKHUI
HCIOJIb30BaHIEM HH()OPMAIIHOHHBIX
aHaJM3 U CHHTE3 o
VHuBepcabHbIe TEXHOJIOTUH, BKJIFOYAs HHTEJUIEKTYaJIbHbIE
uHpOpMaLuH,
KOMIIETEHIINH VK-1.Y.1 ymeTb npuMeHATh METOAUKH
HPUMEHATh

CHCTEMHBIH IMOAXO0
JUIS peIICHUS
MMOCTABJICHHBIX 3a/1a4

rovcka, coopa u 00paboTk HHOOPMALHH,
B TOM YHCIIC C HCIIOIb30BaHHEM
HCKYCCTBEHHOT'O HHTEJICKTA

ObmienpodeccrnoHanbHbIE
KOMITCTCHLIUH

OIIK-1 Crocoben
MIPUMEHSATH
€CTECTBEHHOHAYYHBIC
U OOLICHHIKCHEPHBIE
3HAHUSI, METOIbI
MaTEMaTUYECKOr0
aHanmM3a u
MO/JICTTUPOBAHUS,
TEOPETHYECKOTO U
IKCIIEPHUMEHTAIEHOTO
HCCIICIOBAHUS B
npodeccroHaNbHOM
JIESITEIbHOCTH

OIIK-1.B.1 uMeTh HaBBIKH TEOPETHYECKOTO
U SKCIIEPHUMEHTAIBHOIO UCCIEI0BAHUSA
00BEKTOB TpodeccCHoHaNbHOM
JIeATENbHOCTU

Ob6uienpodeccroHanbHbIE
KOMITCTCHLIUH

OIIK-2 Criocoben
MMOHUMATh [IPUHIMIIBI
paboTsI
COBPEMEHHBIX
UH(POPMAIMOHHBIX
TEXHOJIOTUH U
MPOTrPaMMHBIX
CPEZCTB, B TOM YHCIIC
OTEYECTBEHHOTO
MIPOU3BOJICTBA, U

OIIK-2.3.1 3HaTh IPUHLUIIBEI PaOOTHI
COBPEMEHHBIX HH(OPMALIMOHHBIX
TEXHOJIOTUH M IPOrPaMMHBIX CPEJICTB, B
TOM YHCJIE OTEYECTBEHHOTO IIPOU3BO/ICTBA,
HPH PEIIeHUH 3a/1a4 TpodecCuOHaTBHOM
JIeATeIbHOCTH

OIIK-2.Y.1 ymeTb AEMOHCTPUPOBATD
HMOHUMAaHHE NPHHIHUIIOB COBPEMEHHBIX
UHGOPMAMOHHBIX TEXHONOTUH 1
IPOrPAMMHBIX CPEJICTB, B TOM YHCIIE




HCII0JIB30BATh UX MPH
peuieHuy 3a1a4
npodecCHOHaTbHON
JeATEIBHOCTH

OTEUYECTBEHHOTO POU3BOJICTBA, U
WCTIOJIB30BATh UX TP PELICHUH 3a/1a4
npoecCHOHANBHOM AESTEILHOCTH
OIIK-2.B.1 umeTb HaBBIKH IPUMEHEHHUS
COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH M IIPOrPAaMMHBIX CPEJICTB, B
TOM 4YHCIIE OT€YECTBEHHOTO IIPOU3BO/ICTBA,
NP pelICHUH 3a1a4 IPOPeCCHOHATBHOM
JIeATeIbHOCTH

OIIK-7 Cnocoben
OCYIIECTBIISITh BEIOOD
m1aThopM U

OIIK-7.3.1 3HaTh OCHOBHBIE IIIAT(HOPMBI,
TEXHOJIOTUH U HHCTPYMEHTAJIbHBIC
HpOrpaMMHO-aNNapaTHbie CPEACTBA VIS
peanu3anuy HHGOPMALIMOHHBIX CUCTEM,
BKJIIOYAsi HHTEJUICKTYaJIbHbIE
MH(OPMALIMOHHBIE CUCTEMBI

OIIK-7.Y.1 yMeTb O0CyLIECTBISATH BBIOOD
w1aTHOpM M HHCTPYMEHTAIbHBIX
HPOrpaMMHO-aNINapaTHEIX CPEICTB IS

—  «Teopust BeposiTHOCTEN

— «MaremaTnka. MareMaTHIeCKAil aHATH3»

—  «MHbOpMAIOHHBIE TEXHOJIOTHI»

3HaHUs, MOJTy4YEHHbIE NPU M3Yy4EHMH MaTepuaja NaHHOW IUCLMIUIMHBI, HMEIOT Kak
CaMOCTOSATENIFHOE 3HAYEHHE, TaK U MOTYT HMCIIOIb30BATHCS MPU W3YYEHUH JPYTHX TUCLUILINH,
MIPOXOXKIECHUH NPOU3BOJICTBEHHON MPEIAUIIOMHOI pakTuky, Hanucanuu BKP.

3. OOBeM H TPyIOEMKOCTh TUCIUTIIHHBI
Jlanubie 00 o0mieM o0beMe TUCLUILIMHBI, TPYAOEMKOCTH OTIACIbHBIX BHIOB y4eOHOM
paboThI 0 JUCUHUILIMHE (U paclpe/ieieHne ITON TPYJOEMKOCTH 110 CEMECTPaM) TIPECTABICHBI B
Tabuune 2.

Tabauna 2 — O0beM U TPYAOEMKOCTb AUCLUIIINHEI

HWHCTPYMEHTAJBHBIX
O6enpodeccrHoHaibHbIe HDOIDAMMHO peanu3aniy HHQOPMALIMOHHBIX CUCTEM,
KOMITETEHITHH porp MIPUMEHSTH COBPEMEHHBIE TEXHOJIOTHH
anmnapatHbeIX CPECTB
peanu3aiiy HHHOPMAIIMOHHBIX CHCTEM,
JUTSL pealTu3anni
BKJIOYAsl HHTEJUICKTYaJIbHbIC
HH(OPMALMOHHBIX
crcTen HH(POPMALIMOHHBIE CHCTEMBI
OIIK-7.B.1 uMeTh HaBLIKU BlaJcHUS
TEXHOJOTUSIMH U HHCTPYMEHTAIbHBIMU
POrpaMMHO-aMIapaTHBIMK CPEACTBAMHU
JUISL pealti3aliii HH)OPMAMOHHBIX
CHCTEM, BKIIFOYasl HHTEJUICKTyallbHbIC
HMH(OPMALMOHHbBIC CHCTEMBI
T1K-5.3.3 3HaTh METOBI
HMHTEJUICKTYaIbHOTO aHaJIn3a JaHHBIX
IK-5 Cnocoben IIK-5.Y.1 ymeTb NIpOBOAUTH aHAIN3
MIPOBONTH OOJIBIINX IAHHBIX; OCYILICCTBIISATH
aHATUTHYECKOE HMHTETPAIHUIO U Peodpa30BaHue JaHHbBIX B
HCCIIE0BAHNUE C X0/ie paboT 10 aHaIU3y OOJBIINX TAHHBIX,
MIPUMEHEHHEM B TOM YHCJIE C IPMHEHEHHUEM METOJIOB
Ipodeccuonanbubie TEXHOJIOT Ui HCKYCCTBEHHOI'O HHTEIUICKTa
KOMIIETEHIIUHA OOJIBIINX JAHHBIX, TIK-5.Y.3 ymeTs pemiaTs 3a1a4u

0a3upyroImuXcs B
TOM YHCIIE Ha
MeTozax
HCKYCCTBEHHOTO
HHTEJUICKTa

KIaccu(HKaIHK, KIaCTepU3aLiHy,
perpeccuu, IpOrHo3UpOBaHUs, CHHKCHHUS
Pa3MEpHOCTH U PAH)KUPOBAHHUS JaHHBIX
T1K-5.B.3 Bi1ajieTh OIBITOM HCIIOJIb30BaHMS
aHaju3a OOJIBIIMX JAHHBIX, B TOM YHCJIE C
MIPUMEHEHHEM METO/I0B HCKYCCTBEHHOTO
MHTEJUICKTa

TpynoemkocTh o
Bun yue6Hoi paboTsl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemkocnb OuCyuUnIUHDL, 5/ 180 5/ 180
3E/ (4ac)
H3 Hux uacoe npakmuueckoii n0020moseKu 10 10
Ayoumopnule 3anamus, BCEro yac. 68 68
B TOM YHCIIC:
nexuuu (J1), (qac) 17 17
mpakTHdeckue/ceMunapekue 3assatus  (I13),
34 34
(gac)
naboparopasie padots! (JIP), (dac) 17 17
KypcoBoii mpoekT (padora) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvrasn paboma, Bcero (yac) 76 76
Buo npomesicymounoii ammecmayuu: 3auer, k3 k3
1 d. 3auer, sx3amed (3auer, Audd. 3a4, Ok3.) ? ”

[Tpyooemrocms, pacnpedenennas Ha 4acvl NPAKMUYeCcKol NOO2OMOBKU He QOIIICHA NPesbIuaAnb
00WyI0 mpyooemMKocns no 8udy yuebnou pabomol].

4. Conep:kaHHUE TUCIUTUINHBI
4.1. PacnpeneneHue Tpy10€MKOCTH AUCLUUILUIMHBI 110 Pa3/iesiaM U BUJaM 3aHSTHI.
Pasnensl, TeMbI JUCUUILUTHHBI U HX TPYIOEMKOCTB IIPHBEICHBI B TadMIIE 3.

Ta6n1/111a 3— Pa3nem>1, TCMbI JUCHUIIJIMHBI, UX TPYAOCMKOCThH

JucuuninHa MoxeT 0a3MpoBaThCsl HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00YYAOIIMMHUCS

2. Mecto aucuuminHsl B cTpykType OI1

IIpY U3YyYCHUH CIICAYIOIINUX TUCHUITIINHL

«boinbIne naHHbIE»

«Teopus undopmaunu, JaHHbIE, SHAHUS)

«BpraucauTeNbHas MaTeMaTHKa

Pa3nernsl, TeMBbI TUCIUILIHHBL Jlewnan | 13 (C3)) - JIP KIVKP | - CPC
JCITE, el (gac) (gac) (aac) (gac) (gac)
Cemecrp 7
Paznen 1. OCHOBHBIE OHATHS MHTEIIEKTYaJIbHBIX
HH(POPMALTMOHHBIX TEXHOJIOTHI
Tema 1.1. BBeieH#E B TEOPUIO HHTEIUICKTYAIBHBIX
CHCTEM.
2 4 2 20

Tema 1.2. Tunossle 3a1a4u ISl KCIIOJIL30BaHHS
meronoB UN.

Tema 1.3. IIpobnemHast 006:1aCTh HCKYCCTBEHHOTO
HMHTEJUICKTA.




Pa3znen 2. MeTozibl ¥ aaropuT™Mbl MAIIMHHOTO

o0yueHus

Tema 2.1. AIropuTMBI METPHUECKO# OIM30CTH 1
OLICHUBAHUS CXOJICTBA OOBEKTOB.

Tema 2.2. MeTpuku B 3a1a9ax MALIHHHOTO 00yICHNS. 7 18 12 26
Tema 2.3. MeToAbI «I€PEBbsI PELICHUIN.
Tema 2.4. MckyccTBeHHbIE HEHPOHHbIE CETH U

TECXHOJIOTUH.

Tewma 2.5. AncaMOJieBbIE METOTBI.

Paznen 3. OcobeHHOCTH HHXEHEPUH
HHTCIUICKTYaJIbHBIX I/IH(I)OpMaLH/IOHHB]X CUCTEM

Tema 3.1. Pa3pabdorka NVIC.

Tema 3.2. Iucdpossle MIATHOPMEI U SI3BIKH 8 12 3 30
[POrpaMMHUPOBAHKs B IPAKTHKE IPUMEHEHHUS] METO/I0B

u anroput™oB M.

Tema 3.3. I'enepatuBHbie Mozenu V.

Hroro B cemectpe:

17 34 17 76

Hroro 17 34 17 0 76

[pakTuueckas MOATOTOBKA 3aKIIOYAaeTCsi B  HEMOCPEACTBEHHOM  BBIIOJHEHHU
OoO0y4YalolIUMKCS  OMNPEJCIICHHBIX  TPYIOBBIX  (DYHKLMI,  CBsI3aHHBIX C  Oy;ymuei
npodecCHOHANBHOI ACSITENBHOCTBIO.

4.2. CopepskaHue pa3esioB M TEM JICKLIMOHHBIX 3aHATHH.
CopnepkaHue pa3eiioB U TeM JICKIIMOHHBIX 3aHATHI PUBEACHO B TabmuIEe 4.

Tabnuua 4 — ConeprxaHue pa3esioB H TEM JICKI[HOHHOTO IIUKJIA

CART, C4.5, 1D3 u np.

2.4 VckyccTBEHHbIE HEHpOHHBIE CETHM M TeXHoioruu. Monenb
HCKYCCTBEHHOro  HeiipoHa. [loporoBeie  ¢yHkipu. Monenn
HEHPOHHBIX CeTel.

2.5 AucambneBslie MeTonbl. Metox byctunra. Meron barrusnra.

Pasnen 3. OcobOenHoctu
HHKCHEPUU
MHTEJUIEKTYaJIbHBIX
HUH()OPMAIIMOHHBIX CHCTEM

3.1 Pazpaborka MMC. XXusHeHHbI HUKI. DTansl pa3paboTk,
dopmanuzanus, peanuszanus, TECTUPOBAHHUE, OIBITHAs
9KCILTyaTaIMs.

3.2 Iudpossie IIAaTGOPMBI U S3BIKM IIPOrPaMMHpPOBAHHSA B
MpakTHUKEe  NpPUMEHEHHs  MeToJoB u  amroputmMoB  UH.
AHaIUTUYECKHE MAKeThl MHTEUIEKTYaJlbHOTO aHalu3a [JaHHBIX.
S3b1k mporpammupoBanus Python u Oubaunorexu.

3.3 T'enepatuBubie Monenu MU. TekcroBele LLM monenu
(pebepupoBanue,  JOKYMCHTUPOBAHHE,  IPOrPaMMHpPOBAHHE,
aHaJIM3 M T.71.). I'eHepaTHBHbIC MOJIEIH B MyJIbTHMEINA.

4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHITHUS
TeMbl MPaKTUUSCKUX 3aHATHH U UX TPYILOEMKOCTh IIPHBE/ICHBI B TA0IHIE 5.

Tabnuua 5 — [lpakTuyeckue 3aHATHs U UX TPYIOEMKOCTh

Howmep paznena

Ha3Banue u coneprxanue paz/iesioB U TeM JEKIIMOHHbBIX 3aHATHH

Paznen 1. OCHOBHBIE
MOHATHS MHTEJUIEKTYaIbHBIX
HH(OPMAIIMOHHBIX

TEXHOJIOTHIA

1.1 BBeneHue B TEOPHIO MHTEIUIEKTYallbHBIX — CHCTEM.
HckyccTBEeHHBIHT — MHTEIEKT,  MHTEJUIEKTyalbHasi — CHCTeMa,
KOIHHUTOJIOT. Ionsrtue, TEPMUHBI " onpesaeneHus
MHTEJUIEKTYaIbHOH CUCTEMBI M TEXHOJOTHH, OCHOBHBIE CBOMCTBA.
OCHOBHbIE HANpaBJICHHs MCCIEAOBAHUN B OOJIACTH MCKYCCTBEHHOTO
HHTEJUIeKTa (MAallMHHOE OOy4eHHe, aHAIM3 NAHHBIX, €CTECTBEHHO-
s13bIKOBasi 00paboTKa U J1p.).

1.2 Tunosele 3amgaunm s ucnoas3oBanus HWUWUT. 3amaun
KIaccu(UKAINH, KIACTePU3ALIH, PETPECCUH H T.1.

1.3 Ilpo6naemHass 00macTb HCKYCCTBEHHOIO HHTEIUIEKTA.
IIpencraBnenue 3HaHui. MaHunyaupoBaHue 3HaHUSAMH. basbl
JIaHHBIX U 0a3bl 3HAHUM.

Pasgen 2. Meroasl H
AITOPUTMBI
o0yuenus

MaIIuHHOTO

2.1 Anroputmbl MeTpUYECKOH OIM30CTM M  OLIEHMBAHUA
cxonctBa 00bekToB. [lonsTre mperenenta, BeIOOpkU (00yvaromas,
BalWalMOHHast, TecroBas). Merox k Ommkailmmx cocenen.
baifecoBckuii kiaccudukaTop. MeTox ONOPHBIX BEKTOPOB M JIp.
Knactepuzanusa nanaeix meronoMm K-means. Meron nuHeWHON
perpeccun. CHIKEHUsS Pa3MEpHOCTH W PAHXHPOBAHUS [aHHBIX.
Ouncrka 1aHHBIX.

22 Merpukn B 3agadax MalIMHHOTO OOydeHus. OmmoOku
wiaccuduranun (Matpuia ommbok). Merpuk accuracy, precision,
recall, F-mepa u 1p.

2.3 Metonsl «aepeBbs pemeHuii». [Ipomecc KOHCTpyHpoBaHUs
JepeBa pelleHuil: KpUTepUu paclLIeIUIeHus], COKpalleHHe AepeBa
win  oTrceueHue BerBed. CpaBHHUTENBHBIH 0030p alropuTMOB

Ne T . | ®opwmsl npakTuueckux | Tpymoemkocts, | Ne pasgena
. €MBbI IPAKTHYECKHX 3aHATUI - (aac) Jst
Cemectp 7

1. | Beibop 1 000cHOBaHHKE KIacca U | TPYIMIIOBBIC IUCKYCCHH, 4 1,3
3aj1a4 MHTEJUIEKTYaIbHbIX peleHue
TEXHOIOTUH CHTYallMOHHBIX 32724
IMouck npuknagHOTO
npumenenus VCT,
(opmanuzaius npeAMeTHON
obsactu

2. | Monenu npeacTaBiIeHus 3HAaHUK | TPYIIOBbIE UCKYCCHUH, 4 23
Amnanus 3pPpeKTUBHOCTH U peteHne
BapHaTHBHOCTH METO/IOB U CHUTYallMOHHBIX 3a]a4
anroputmos M.

3. | MHTepnonsuys, SKCTPanoays. | IpyIIoBble JUCKYCCUH, 2 2
IMocTpoeHne NPOrHO3HAIX poiesas urpa
Mozesel 0 MeTOAy JTMHEHHOM
perpeccuu.

4. | MHTennexryalbHblil aHANN3 IPYNIIOBBIE JUCKYCCHH, 10 2
TaOIMYHBIX JaHHBIX. poiesas urpa
Kunactepuszauus u
Ki1accudukanus. MeTossl
Decision Trees, KNN, K-
MEANS, SVM u np.

5. | IlpuMeHennii HEHPOHHBIX CETEH. | TPYMNIIOBBIE JUCKYCCHH, 6 3
HelipoHHble ceTu U TEXHOJIOTUH. posieBas urpa
Pacno3naBanue 00OBEKTOB.
Hacrpoiika XxapakTepuCTHK U
00y4eHue HEHPOHHBIX CeTeHl.

6. | OCHOBBI IPUMEHEHHS A3bIKA IPYNIOBBIE JUCKYCCHH, 8 3
nporpamMmuposanus Python B pelieHue




obnactu UN. UHcTpymeHTapuii
reHepaTuBHbIX Mogeneil M.

CUTYaIlMOHHBIX 3aJa4

Bcero

34

4.4. JlabopaTopHbIE 3aHSATH

TeMbl 1a60OpaTOPHBIX 3aHATHI U UX TPYIOEMKOCTh PUBEICHBI B Ta0HIIE 6.

Tabnuua 6 — JlabopaTopHbIe 3aHATHUS U UX TPYAOSMKOCTh

YuyeOHO-METOIMYECKHE MaTepuaibl ISl CaMOCTOATEIbHON paboThl 00y4alOIIMXCsl YKa3aHbI B

ILII. pa3zenos 6-11.

6. TlepeyeHb MeYaTHBIX U ANEKTPOHHBIX YYEOHBIX U3aHUI
[lepedeHs neyaTHBIX M AEKTPOHHBIX YUeOHBIX U3/1aHUI NIPUBEACH B Tabuuie 8.
Tabmuma 8— [lepeueHb MeYaTHBIX M JICKTPOHHBIX Y4eOHBIX M3IaHUI

Mudp/
URL agpec

Bubnunorpaduueckas ccblika

Kommaectso
9K3EMILBIPOB B
Oubnmoreke
(xpome
EKTPOHHBIX
9K3EMILLIPOB)

URL aopec

Haumenosanue s1ekmponHo20 yuebno2o
Uz0aHUs

https:/furait.ru/bcode/537001
Peosicum docmyna: ons asmopus.
noav3oeameneii.

Becemepthbiit, U. A. WHTeekTyansHbie
CHCTEMBI: YUCOHUK U IPAKTUKYM JUIs By30B / M.
A. beccmeprHsliii, A. b. Hyrymanosa, A. B.
ITnaronoB. — Mocksa : M3narensctBo IOpaiir,
2024. — 243 c. — (Bsicuiee o6pa3oBanue). —
ISBN 978-5-534-01042-8. — Texkcr :
9NeKTPoHHBIH // O6pa3oBarenbHas miatdopma
IOpaiit. — URL: https://urait.ru/bcode/537001
(nara obpamenust: 07.05.2026). — Pexum
JIOCTYIIA: JUIsl aBTOPH3. IIOJIb30BATEINCH.

W3 Hux
Ne HammesoBanwe TaGopaTopHEIX pagoT TpynoemxocTs, | mpakTudyeckoi | Ne paznena
n/n (gac) MOATOTOBKH, | JMCIMILIAHEL
(gac)
Cemectp 7
1 | U3yueHue MHCTpyMEHTapuUs 2 3
Mozenuposanust N
2 | Jluneiinas perpeccus 1 2
3 | Onucanue npegqMeTHON 00IaCTH, 2 1,3
IUIAHUPOBAHHUE SKCIIEPUMEHTOB
(kmacrepuzanys, KiacCupuKarus,
apaMeTpu3aLys)
4 | HdepeBbs peuieHuil 4 2
5 | K-0mmxkaimmx coceneit 4 2
6 | HelipoHHble ceTH 4 2
Bcero 17

4.5. KypcoBoe mpoeKTHpoBaHHUe/ BHIIOIHEHHE KYpPCOBOU pabOTEI

Y4eOHBIM IUIAHOM HE IPEIYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroIInuXCst
Buzpl caMmocTosTeNbHOM pabOThI U €€ TPYJ0EMKOCTh IPUBEICHBI B TA0IHIE 7.

Tabnuua 7 — Busl caMoCTOSITENBbHON paboThl M e TPYAOEMKOCTh
Buz camocrosiTenbHOM paboThI Beero, | Cemectp 7,
qac 4ac
1 2 3
W3ydenue TeopeTHIECKOro MaTepuana
26 26
nmucuumnasl (TO)
Kypcosoe npoektuposanue (KI1, KP)
PacuerHo-rpaduueckue 3aganus (PI'3)
Beinonnenue pedepara (P)
IToaroroBka K TeKyieMy KOHTPOIIIO 95 25
ycneBaemoctH (TKY)
Jomamaee 3aganue ([13)
KontponbHsie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MPOMEXXYTOUHOM
25 25
atrecraiuu (I1A)
Bcero: 76 76

5. TlepedeHb yueOHO-METOANYECKOTO OOECTICUCHHUS
JUISL CAMOCTOSITEIbHOM pabOThI 00YYAIOIMXCSI O JUCIUILTHHE (MOIYJIIO)

https.//e.lanbook.com/book/513580
Peosicum docmyna: ons asmopus.
noavzogameineil.

Banaunos, A. H. MammiaHoe o0yuenue u
HCKYCCTBEHHBIH MHTEIIIEKT : yueOHOe mocodue
Juist By30B / A. H. Bananos. — 3-e u3x., crep. —
Cankr-TlerepOypr : Jlaub, 2026. — 172 ¢c. —
ISBN 978-5-507-54962-7.— Texcr :
SICKTPOHHBIH // JIaHb : 2IEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/513580 (nara
obparenus: 07.05.2026). — Pexxum gocryma:
JUIsSl aBTOPH3. TI0NIb30BATEICH.

Bubnruomexa I'VAIT

Haumenosarue yuebHo2o uz0anus

004 T 23

TarapaukoBa T. M. CucreMsl HCKYCCTBEHHOTO
uHremwiekra: yuebuuk / T. M. Tatapuukosa ; C.-
Metepb. roc. yH-T a9poKkocM. MPHOOPOCTPOCHHUSL. -
Cankr-TlerepOypr: M3a-so I'VAII, 2024. - 301 c.
- ISBN 978-5-8088-1895-8.

004 C 32

CepreeB A. M. OCHOBBI HCKYCCTBEHHOTO
HHTEIUIeKTa: yuebHoe nocodue / A. M. Ceprees ;
C.-ITetep6. roc. yH-T adpOKOCM.
npubopoctpoeHust. - Cankt-IlerepOypr : 3x-Bo
T'YAII, 2024. - 77 c. - ISBN 978-5-8088-1930-6

004472

Anroxuna O. A. I'eHepaTHBHBIH MCKYCCTBEHHBIH
MHTEIUIEKT. BosbIne S3bIKOBbIC MOJIEIH :
yue6Hoe nocobue / 10. A. Antoxuna, M. JI.
Kpuuesckuii, A. A. OBozenko; C.-Tletep6. roc.
YH-T a9pOKOCM. pubopoctpoenus. - CaHKT-
MerepOypr : U3n-Bo ['YAIL 2025. - 310 c. -
ISBN 978-5-8088-2061-6

004 173

®omun B. B. UaTennexryanbHbie
MH(OpPMALIMOHHBIE CHCTEMBI (METOIBI
MAUIMHHOTO O0Y4EHHs) | METOJUYECKHEe YKa3aHHs
T10 BBIMOJIHEHHUIO T1abopaTopHbIX pabot / B. B.
®Domun, U. K. ®omuna: C.-Tlerep6. roc. yH-T
a3POKOCM. IPHOOPOCTPOCHHS ; cOCT. . - CaHKT-
TetepOypr : M3n-Bo I'VAIL, 2021. -42 c.




004 @ 76 ®owmun B. B. MeTop! MalIMHHOTO 00y4YeHHUS : 1
naboparopHblii mpaktukym / B. B. ®omun, 10. B.
Betposa ; C.-ITerep6. roc. YH-T a3pOKOCM.
npubopoctpoenust. - Cankr-IlerepOypr : M31-Bo
T'VAIL 2024. -39 c.

CoctaB  MaTepHalIbHO-TEXHHYECKOW 0a3bl, HEOOXOMUMOW sl  OCYLICCTBIICHHS
00pa3oBaTeIbHOTO HpoLecca 110 AUCIUIUINHE, IPEJCTaBIeH B Tadmunel2.

Tabmuia 12 — CocraB MaTepualibHO-TEXHHYECKOH 0a3bl

7. TlepedeHb AIIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
HH(pOpPMaLMOHHO-TEIEKOMMYHUKALIMOHHON ceTr «HTepHeT»
INepeuens 3NIEKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB UHPOPMALUOHHO-
TENIEKOMMYHUKALMOHHON cetn «VHTepHeT», HEOOXOJUMBIX JUIi OCBOCHMS JIMCLMIUIMHBI
npuBejieH B Tabnuie 9.

Tabmuua 9 — IlepeyeHb SNEKTPOHHBIX 00pPA30BATEIbHBIX PECYPCOB HMH(POPMAIMOHHO-
TENIEKOMMYHUKAIHOHHO# ceTH «HTepHeT»

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

MynpTHMeaUiiHASs JTEKLUOHHAS ayAUTOPHS

2 | KomnbloTepHslit K1ace

10. OueHouHbIE CpeACTBA ISl IPOBEACHUS MPOMEXKYTOUHOM aTTecTaliu
10.1 CocraB OICHOYHBIX CPEACTBIJIS IPOBEIACHUS MPOMEXKYTOYHOH aTTecTaryn
00ydJaromuxcs 10 JUCHUIUIMHE IpUBEJeH B Taduie 13.

Ta6nnua 13 — CocraB OLCHOYHBIX CPEACTB IS IIPOBEACHUSL HpOMC)I(yTO‘IHOﬁ aTTeCTaluu

Bun HpOMe)KyTO'—IHOFI aTTCCTallun HepequL OLCHOYHBIX CPEIACTB

URL agpec HanmenoBanue
http://www.intuit.ru/catalog Karasnor o6pa3oBaTenbHBIX KypcoB Ha caiite IHTepHeT-
YHUBEpCUTETa HHPOPMAIIMOHHBIX TEXHOJIOTHi
https://pro.guap.ru DJEeMEHTBl  JJIEKTPOHHOIO  Kypca IO  AWCLUILIMHE

pasmemiensl BHyTpu OUOC TI'YAII «/HTerpupoBaHHas
cpezia 00yueHuUs»

http://www.machinelearning.ru MachineLearning.ru. I[Ipodeccronanbabli
HH(POPMALHOHHO-aHATUTHIECKAN PECypC, MOCBSIICHHbII
MAaIIMHHOMY 00Y4Y€HHIO, paclio3HaBaHUIO 00pa3oB u
HHTCIUICKTYaIbHOMY QHAJIN3Y JaHHBIX.

CIHCOK BOIPOCOB K 3K3aMEHY;
DK3aMeHaMOHHbIE OUIIETHI*;
3amaun;

Tecrsl.

DK3aMeH

https://machinelearningmastery.ru | MachineLearningMastery. IIpodeccnonanbablii
MHPOPMAIMOHHO-aHATUTUYECKHI PECYPC, MOCBSIEHHBIN
MAaIIMHHOMY 00Y4eHHIO, HIH(POBBIM PEIICHUSM,
HHCTPYMEHTAPHIO.

http://colab.research.google.com Jla6oparopust Google 110 M3y4eHHI0 METOJOB MAIlIMHHOTO
00y4eHust

8. TlepedeHb MHGOPMALIMOHHBIX TEXHOIOTHI
8.1 IlepeyeHp mporpaMMHOro oO€CIEUEHHs, HCHONB3YEMOr0 IIPH  OCYIIECTBICHUH
00pa30BaTeILHOrO MpoLecca MO JUCLMILIHHE.
[epeueHp KCIOIB3YEMOT0 IPOrpaMMHOro obecrieueHus npescrasiieH B Taduue 10.

Ta6muua 10— INepeuens nporpaMMHOro o0eceueHust

IMpumeuanue: *sK3aMeHaLHOHHbIE OMIIEThI (POPMHUPYIOTCS HA OCHOBE BOIPOCOB U 3a1a4 TaOmuLbI 15.

10.2 B kadyecTBe KpHTEpHUEB OLCHKH YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHUSI)
KOMIIETCHIMH OOY4YaroIUMHUCS TMPUMEHSETCs S-0ajuibHasi IIKana OLUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETeHIIMII, KOoTopas IpuBesieHa B Tabauie 14. B TeueHne cemecTpa MOXET UCIIOIB30BATHCS
100-0annpHast  mIKaja  MOAYJIbHO-PEHTHHTOBOM  CHCTEMbI ~ YHHBEpPCHTETa,  INpaBUIia
HCIIOIBb30BaHUsSI KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATHBHBIM aKTOM
I'YAIL

Tabmuna 14 —Kputepuu oreHKH ypoBHs c()OPMHUPOBAHHOCTH KOMIICTEHITHI

OHCHKa KOMIICTCHIUH

XapakrepucTrka COPMUPOBAHHBIX KOMITETSHIII
5-OajuibHast IIKaa paicrep bopwp

Ne i/t HaunmenoBanue

He npexycmotrpeno

8.2 Tlepeuenb UHPOPMALOHHO-CIPABOYHBIX CHCTEM,UCIIONB3YEMbIX MPH OCYIIECTBICHUI
00pa30BaTeILHOrO Mpoliecca Mo JUCIUILIHHE
Iepedyenp HUCHONB3yeMbIX HH()OPMALMOHHO-CIPABOYHBIX CHCTEM MpPEJACTABICH B
Tabimne 11.

Ta6nuua 11— IlepeueHp nHGpOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ob6yuatomuiics:

— rIyOOKO ¥ BCECTOPOHHE YCBOMII MPOrPaMMHBIIl MaTepuai,

— YBEPEHHO, JIOTHYHO, [TOCJICJOBATEILHO U TPAMOTHO €ro H3JIaraer;

— ONHUpAsCh HA 3HAHUS OCHOBHOW M JIOTIOJHUTEIIBHON JIUTEPATYPHI,
«OTJINYHO» TECHO CBSI3BIBACT YCBOCHHbBIE HAYYHBIE TMOJIOXKEHHsI C MPAKTHYECKON
«GAYTEHO» JIeSITeNbHOCTIO HANIPaBIICHHS;

— yMeJI0 00OCHOBBIBAET M apTYMEHTHPYET BBIIBUIAeMbIE UM HIICH;

— JIeJIaeT BBIBOJIBI M 0000IICHNS,

— cBOOO/HO BJIA/ICET CHCTEMOM CIICHUATN3UPOBAHHBIX OHSTHIA.

— MPABUIIBHO BHIIONHUA 0T 90% 10 100% TecTOBHIX 3aMaHu# .

Ne /it HaumenoBanue

He npexycmorpeno

9. MatepuansHo-TexHHYECKas Oa3a

Ob6yuaromuiics:

— TBEpIO YCBOMWJI HPOrpaMMHbIH MaTepual, TPaMOTHO U 110 CYIIECTBY
M3JIaraeT ero, ONMpasCch Ha 3HAHHUS OCHOBHOM JINTEPATYPHI;

— He JIONYCKAeT CYIIECTBEHHBIX HETOUHOCTEH;

«XOPOLLIO» — YBS3bIBACT YCBOCHHBIE 3HAHUS C TMPAKTHYECKOH JESTEIbHOCTHIO
«GAYTEHO» HaIpaBJICHUS;

— apryMEeHTHPYET HaYYHbIE TTOJOKCHUS;

— JIeNIaeT BLIBOLI M 0000IEHN S

— BJIaJieeT CUCTEMOM CIeUaIN3UPOBAHHBIX OHATHI.

— NPaBUIBHO BHIMONHUI 0T 70% 10 89% TeCTOBHIX 3aMaHUi .




Or1eHKa KOMITETEHIIN

5-OayuTbHas IIKasa

XapakrepucTrKa c(hOpMUPOBAHHBIX KOMIICTCHIUIA

«YIOBIICTBOPUTEITBHO»
«3AUTCHO»

— 00yuaroIuiicss YCBOMJI TOJBKO OCHOBHOM MpPOTPaMMHBIN MaTepuall,
[0 CYLIECTBY M3JlaraeT €ro, ONUpasicb Ha 3HAHHMS TOJILKO OCHOBHOM
JIUTEPATYPHI;

— JIOIyCKaeT HEeCYIEeCTBEHHbIE OINOKY 1 HETOYHOCTH;

— MCTIBITHIBAET 3aTPYIHEHHs B IPAKTUYECKOM IPUMEHEHHH 3HAaHUH
HaTpaBIICHUS;

— ¢11a00 apryMEHTUPYET Hay4HBIC OJIOKEHUS;

npodeccHoHaIbHON
JIeSITeNbHOCTH

— 3aTpyAHseTcs B GOPMYJIUPOBAHUH BBIBOJIOB U 0000LICHHIA;

— YaCTUYHO BJIQICET CHCTEMON CIICIMAIN3UPOBAHHBIX TOHATHH.
P

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

MaTepHana;
— JIOIYCKaeT  CYLIECTBEHHbIE  OLIMOKM

— oOyuaroluiicss He YCBOMJI 3HAYMTENBHOH YacTH MPOrpaMMHOIO

HECTOYHOCTHU npu

«HEYIOBJICTBOPUTEIBHO» | PACCMOTPEHHHU MPOOIIEM B KOHKPETHOM HAIPaBICHUH;
«HE 3aYTCHO» — HCIIBITBIBACT TPYAHOCTU B MPAKTHYECKOM PUMEHCHUH 3HAHHIA;

— He (OPMYITHPYET BHIBOJOB M 0000IICHUH.

— HE MOXKET apryMEHTHPOBATh Hay4YHbIC TOJIOKECHUS;

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

Omnumnre nporece BpIbopa MporpaMMHO-aInapaTHbIX CPeICTB
JUISL peaTU3aliMi CHCTEMbI PEKOMEHIaTeJIbHBIX CEPBUCOB Ha
OCHOBE METOJIOB MAIlIMHHOTO 00YUeHUsI, IPUBEIUTE IIPUMEpPhL. B
OTBETE NEePEUUCIIUTE KIIFOYEBbIE KPUTEPUH BHIOOPA
(IPOU3BOAUTENILHOCT, MAaCLITA0UPYEMOCTh, CTOUMOCTb,
ToJIepKKa OMOIMOTEK | T. 1.);

[pumeuanne: 'm0 pemennio xaheapbl NPOLEHT IPABWIBHO BBIIOIHEHHBIX TECTOBBIX 3aJAHUN MOXKET ObITh

HU3MCHCH.

10.3 TumoBble KOHTPOJIbHBIE 3aJAHUS WIIM HHbIE MaTepHaIbl.
Bomnpocs! (3aaaun) [u1s 9K3aMeHa Mpe/cTaBliieHbl B Tadmuie 15.

Tabmuua 15 — Bonpocs! (3anaun) Ui 5K3aMeHa

Vkaxure, kakue 6uonauorexu Python (Hanpumep, scikit-learn,
TensorFlow, PyTorch, pandas, numpy) ieiaecoo6pasHo
HCIIOJIb30BaTh HAa PAa3HBIX dTalax pa3paboTKH (IOATOTOBKA
JaHHBIX, 00Y4CHHE MOJIEIIHN, Pa3BEPTHIBAHUE) U IOUEMY.

OIIK-7.VY.1 ymers
OCYIIECTBIISATh BBIOOD
wiathopm 1
HMHCTPYMEHTAIIBHBIX
MPOrpaMMHO-
aImapaTHbIX CPEACTB
JULSL peau3alii
UHOOPMALIMOHHBIX
CHUCTEM, IPUMECHATH
COBPEMCHHBIE
TEXHOIIOTHU
pean3aum
HH(OPMALIMOHHBIX
CHUCTEM, BKIIKOYas
HHTCJUICKTYaJIbHBIC
HUHPOPMAIHOHHBIE
CUCTCMBI

Ne Kon
Ilepeuens Borpocos (3a1ad) I SK3aMeHA
n/n HHIMKaTOopa
YMmerhb
OnuiuuTe HapaBJIeHUS UCCIEI0BAHUN HCKYCCTBEHHOTO VK-1.¥.1 ymetn
HHTEJUIEKTa, PACKPOHTE TAKCOHOMHUIO, CHIEM(PHUKY ¥ OTINYHS HNPUMEHSATD

data-mining, machine-learning, deep learning, data-analysis,

0O6001muTe METOBI U3BICYCHUS 3HAHUI KOTHUTOJIOTOM U
(opmanuzaiyu peaMeTHON 001aCTH, YKaXKUTE 0COOCHHOCTH
[TACCUBHBIX M aKTUBHBIX ITOIXO0JI0B.

Onuinyre Ha3HAYEHHE U POJIb BUIOB BHIOOPOK B MALLIMHHOM
00y4eHuN: TeHepalbHOM, 00yJaroniel, BaInIaMOHHON 1
TecToBOM. OOBSCHUTE, TOYEMY BaXKHO Pa3/eNsiTh JaHHbIE HA OTH
BBIOOPKH, M TIPUBEUTE IPUMEDP HNOCIEACTBUI HAPYLIEHHS STOTO
[IpUHIMIA

METOJUKH [IOUCKA,
cbopa u 06paboTKI
HH(pOpPMAIUH, B TOM
qucie ¢
HCIIOJIb30BaHHEM
HCKYCCTBEHHOT'O
MHTEIICKTa

O6ocHyliTe kKakue MeTpuKH (precision, recall, IoU u T.1.)
HanboJiee KPUTUYHBI 1714 3a1a4H PAClO3HAaBaHUA Ne(EKTOB Ha
MIPOU3BOJCTBE (HAIPUMEDP, MUKPOTPELIMH Ha JeTallsX
aBHaJBUTaTesei)

[K-5.Y.1 ymers
MIPOBOIUTH aHATN3
GOJIBINKX [AHHBIX;
OCYILECTBIATh
HHTETPALHI0 U
npeoOpa3oBaHue
JIAHHBIX B X0/l paboT
10 aHATU3Y OOJNBIINX
JaHHBIX, B TOM YUCJIC C
TIPUMCHCHHUEM METOI0B

CucreMaTusupyiiTe Ha yKpYITHEHHOM YPOBHE
HHCTPYMEHTAJbHbIE CPEACTBA Pa3pabOTKK MHTEIIEKTYaTbHBIX
CHCTEM HayMHAasl OT SI3bIKOB IPOrPaMMUPOBAHHUS [0
(hpeiiMBOpKOB 1 001a4HBIX MIATGOPM

Onuiyre 3Tanel 06paboTKH AaHHBIX (COOp, OUUCTKA,
HOpMau3alys, GopMUPOBaHKE MPU3HAKOB) U YKAKHUTE, KAKUE
HMHCTPYMEHTHI (B T.4. OTEYECTBEHHBIE) MOXKHO HCIIONB30BATh HA
Ka>KJ[OM 3TaIle.

OIIK-2.VY.1 ymers
JIEMOHCTPUPOBATh
MMOHUMaHHUE
TIPUHIIUIIOB
COBPEMEHHBIX
HMH(POPMAIIMOHHBIX
TEXHOJIOTHH 1
MIPOrpaMMHBIX
CPEICTB, B TOM YHUCIIE
OTEYECTBEHHOTO
MIPOU3BOJICTBA, U
HCIIOJIH30BaTh X
IIPH PELICHUH 3a/1a4

HCKYCCTBCHHOT'O

HUHTCIIJICKTA
Omnpenenure kiace 3a1a4u (Ki1accudukanms, KJIacTepu3aius, [K-5.Y.3 ymers
perpeccus): B KOMIIaHUH O IPOU3BOACTBY CIIyTHUKOB COOMpPAIOT | PELIaTh 3a1a4u
JaHHbIE O 3aBHCUMOCTU BPEMEHH COOpKU MOy (B acax) OT KnaccuuKauuy,
KOJIMYECTBA KOMIIOHEHTOB B HEM. KIacTepu3alH,
OOGoCHYHTe aITOPUTM PELICHUS JULL 3aJa4H KJIacCUPUKAIHH perpecen,
KOHTPOJISI KaY€CTBA BBIITyCKaeMOi NpoayKiuu (IpHOOPOB) 110 gsﬁ;lc;z;;osaﬂm,
JIBYM KaTeropusM (rozieH, 6pax). pa3MEpHOCTH 1
HcxonHble TaHHBIE IO KOXKIOMY OPHOOPY BKIIOYAIOT: PARKHPOBAHHA
TEMIIEPATypy; HANPsHKEHUE MUTAHKSA; TOK IOTPEOIeHHUS; JAHHBIX

OTKJIOHEHHE IOKA3aHUH OT ATAJIOHHBIX 3HAaUeHui (%); HOMep
NapTUH IPOU3BOJCTBA; PE3YIbTaThl BU3yaJIbHOIO KOHTPOJIS
(npoiineH/He npoiiaeH).

3anmanue. O0ocHYyiiTe BHIOOP alNropruTMa JiepeBa pPeleHHi s
pelIeHus JaHHOMU 3a7a4u. Y KaXHUTe He MeHee TPEX MPEUMYIIEeCTB
9TOr0 AITOPUTMA Mepe]l ATbTEPHATHBHBIMU METOAAMH
(Hanpumep, HeUPOHHBIMHU ceTsiMH, SVM, ancamOisaMu).
AKIEHTUpYiiTe BHUMaHHE Ha: HHTEPIPETUPYEMOCTH TIPABHI
NPUHSATHS PELICHHi (BaXKHO JJIs ayJUTa U CEPTUPHKALIIN);
pabote ¢ pa3HOTUIHBIMHU NPU3HAKAMU (YHCIIOBBIE,
KaTeropHajbHbIC); BO3MOXKHOCTH BBISIBIICHHS KIIOYEBBIX
(hakTopoB Opaka 06e3 CIIOKHBIX BBIYHCIICHHIA;




BriOepute oarH anropuT™ NPOrHO3UPOBAHMUS (HAIIpUMeED,
nuHeitHas perpeccus, Random Forest, SVM) u kpatko (23
MIPEIOKEHH ), 000CHYHTE BEIOOP B paMKax PELICHUs 3aaun:
pa3paboTaTb MOJENb VISl IPOTHO3UPOBAHUS MECSIMHOTO CIIPOCa
Ha aBHAlIMOHHBIC KOMIIOHEHTHI (B IITyKax). B maracere —
HCTOPUYECKUE JAHHBIE 32 3 TOJja C IPU3HAKAMM: CE30HHOCTb,
00BEM TIPOLUIOrOTHUX MTPOJIaXK, MAPKETHHIOBBIC 3aTPATHI,
IKOHOMUYECKUE UHACKCH. YKaxuTe 2 MeTpuku kauectBa (MAE,
RMSE, R? u T.11.) JUIsl OLICHKH MOJIENN M MOSICHUTE X CMBICIT B
KOHTEKCTe 33Ja4n. KpaTko onuIinTe, Kak y4ecTb CE30HHOCTb B
JIAHHBIX [PU MOCTPOSHUH MOJIEIH.

CpaBHHTE OAXOBI K Pa3pabOTKe HHTEIICKTyaIbHBIX CHCTEM Ha
OCHOBE: TPaIMLIMOHHBIX SI3bIKOB IIPOrpaMMUpoBanus (Java,
C++); ckpunToBbIX 5136IK0B (R, Python — 6e3 yriny6nenus B
netany OMOIMOTEK); CIeHaTu3UPOBaHHbBIX Cpell pa3paboTKH, B
TOM YHCJIE OTCYECTBEHHBIC. Y KXKUTE CUIIbHBIC U Cl1a0ble
CTOPOHBI KaXI0r0 BapHAHTA.

HHTEIUIEKTYalIbHbIE
HHOOPMALMOHHbIE
CHCTEMBbI

3HaTh

Onuiyre KIOYEBbIe Pasinyus MeX 1y noHsaTusiMu data analysis,
data mining, machine learning u deep learning. [laiite
OIIPE/ICNICHUS KXKIOr0 TEPMHHA, YKa3aB HX IIEJH U 33/1auu.
[puBeauTe MO OAHOMY KOHKPETHOMY IIPUMEPY 3a1a4H s
Ka)X101 o0nacTu:

OnuunTe KIFOYEBbIe Pa3IHdns MEeXIy MOHATHsIMH data analysis,
data mining, machine learning u deep learning. Kpatko
00BSICHUTE, KaK 3TH 00JIaCTH MOTYT MEPECeKaThCs U JOMOIHSITD
JIpyT Ipyra B paMKax OJHOTO MpoekTa (Harnpumep, data analysis
JUIsl MOHUMaHUs JaHHBIX — data mining ay1s moucka
3akoHoMepHocTeit — ML/DL s mocTpoeHus mporHo3Hon
MOJICIIH)

Uro Takoe nHTEIIEKTyanbHbIi accucTeHT (IA)? Onumiure ero
OCHOBHBIE (DYHKIIUH ¥ BO3MOKHOCTH (TIOHMMaHHE PEUH, IHAJIOT,
BBITOJIHEHNE KOMaHI, HHTErpauus ¢ ceppucamn). Ilpuseanre
MPUMEPBI CYIIECTBYIONIMX aCCHCTEHTOB (Hanmpumep, Anuca, Siri,
Alexa, Google Assistant).

VK-1.3.1 3HaTh
METOAUKH TIOUCKa,
coopa 1 0O6paboTku
UH(pOpPMAIIKH, B TOM
qucle ¢
HCIIOJIb30BaHUEM
HH(POPMAIMOHHBIX
TEXHOJIOTHA,
BKJIFOYAst
MHTEJUICKTYalbHbIE

CpaBHUTE MOJXOABI K PEIICHHUIO 3a/1aul KiaccuuKauu
n300paxxeHuil (HanpuMep, pacro3HaBaHHe PYKOIUCHBIX LUGP) C
nomoleio machine learning (kaccudeckue Metoasl) u deep
learning. OnuIMTe IpOLIECC PEIICHNUS 3a1aul C TIOMOLIBIO
kiaccuueckux MetonoB ML (SVM, k-NN, nepeBbst perieHuit) u ¢
nomouipko deep learning (Ha mpumepe CBEPTOUHOI HEHPOHHOI
cerr — CNN). OnuiinTe HeJOCTaTKH U MIPEUMYILECTBA,
CpaBHHUTE BBIYUCIHUTEIbHbIC 3aTPAThl M BpeMs 00y4eHus,
Ka4ecTBO (TOYHOCTb), HHTEPIPETUPYEMOCTh MOJIETICH.

OnuiuTe npuHIUN padoTs anropurMa K-means. Kak
omnpenessieTcs ONTUMabHOe YKcio kiactepos k? Kakue metpuku
(nanpumep, silhouette score) MOXXHO UCITIOIB30BATh ISl OLICHKU
KayecTBa kiacrepuszauuu? [IpuBeaure npumep 3agayu B
npoMsluIeHHOCTH, Tae K-means Oyner s¢dexTrBeH.

O0BwscHuTE, Kak padoraeT anroputm KNN (k-Ommokaiinmx
coceneit) s 3a1a4 knaccuukanuu u perpeccuu. Kak Beioop
napametpa k Biusier Ha pe3ynbraTr? B uém npenmymecTtsa u
HenoctaTku KNN 1o cpaBHEHHMIO € IpyruMH METOJaMH?

W3znoxute cyTh MeToa OnopHbIX BekTopoB (SVM). Uto Takoe
THIEPIUIOCKOCTD M ONOpHbIe BeKTOphl? Kak siiepHbie GpyHKINN
(RBF, nosnHoMHaIbHOE S1p0) MO3BOJISIIOT PELIATh 33Ja41
HenuHeHoH kiaccudukanuu? [IpuBeaure npumMep npUMeHEHHs
SVM B quarHoctuke 000pyJoBaHUs.

[epeuncnure KIrOYEBBIC MPUKIAIHBIX 33124, KOTOPBIE PEIIAIOT C
MTOMOIIIBIO OOJIBIINX S3BIKOBBIX Mozeneit LLM. J{ns kaxmoit
3aj1aud yKa)XUTe, KaKas apXUTEKTypa WM THI MOJICIH Yalie
BCEro UCMoJb3yeTcs (Hanpumep, 4at-60Tel — GPT-nono6HbIe
MOJIEIH, CyMMapH3alusi Tekcta — 15, MOMCK OTBETOB Ha
Bornpocsl — BERT)

OIIK-2.3.1 3Hatp
MIPUHLUIBL PAOOTHI
COBPEMEHHBIX
HHPOPMAIIMOHHBIX
TEXHOJIOTHH 1
MIPOrpaMMHBIX
CPEJICTB, B TOM YHCIIE
OTEYECTBEHHOTO
[IPOM3BOJICTBA, IIPH
PpeleHnn 3a1a4
mpodecCHOHATBHON
JIEATENHLHOCTH

Onumure CTpyKTYpy U IPHHIMI PabOTHI IPEBbEB PELICHHUI.
Kak npoucxoaut pazduenue y3inos (kputepuu: sutponus, Gini
impurity)? B uém npenmyiecTBa AepeBbEB PEIICHUN s
HMHTEPIPETALHU PEe3yIbTaTOB? YKaKUTE OrPaHUUCHUS METO/IA.

OO0BbsicHUTE NPUHIMI paboThl HauBHOTO baiieca. Kakue
JIOTIYILIEHHs JIeKaT B ocHOBe Mozenn? [louemy Meton
Ha3bIBaeTCcs «HauBHBIM»? [IpuBeauTe nmpumep 3anaun
KJaccuduKaluy, r/ie HauBHbIN baiiec moka3pIBaeT BBICOKYIO
3¢ HEeKTHBHOCTD.

[Iepeuncnure U KpaTKO OXapaKTEPU3yHTE OCHOBHBIE TPYIIIIHI
HHCTPYMEHTAIILHBIX CPEACTB IS Pa3pabOTKU MHTEIUIEKTYalIbHBIX
cucteM. J{iis KaxJI0# TpyIIbl HPUBEIUTE KOHKPETHBIE TPUMEPhI
U YK@XKUTE UX Ha3HAYECHHE, IPEUMYIIECTBA U OTPAHUUYCHUS:
SI3BIKM IPOTPAMMHPOBAHHUs O0ILEr0 Ha3HAUCHUS;
cnenuansupoBannsle s3b1ku 111 UM (LISP, Prolog u 1p.);
(hperiMBOpKH 1 OMOTHMOTEKH MAIIMHHOTO 00YUYEeHHUS; MIaTHOPMBI
JUIsl pa3pabOTKU IKCHEPTHBIX CHCTEM; HHCTPYMEHTBI JUIS
BU3YaJIM3al[MU U aHAIN3a JaHHBIX.

OIIK-7.3.1 3uats
OCHOBHBIE TIaT(HOPMBI,
TEXHOJIOTHH
HHCTPYMEHTAIIbHbIE
MIPOTPaMMHO-
armapaTHbIe CPeICTBa
IUTSL pean3alum
HHPOPMAIIMOHHBIX
CHCTEM, BKITIOUAs

Kpatko onuiinre apXuTeKTypy HCKYyCCTBEHHON HEHPOHHOI ceTH
(MHC) npsimoro pacnpoctpanenus. Kak paboraer anropurm
obpaTHOro pacrnpocTpaHeHus omubku? B uém kiroueBoe
otimure MHC ot xitaccuueckux metogoB ML B miane
00paboTKy TaHHBIX?

CormnocraBbTe 3aaul KJIaCTEPU3AILMU U PETPECCHH C METOAAMMU:
K-means u nmmneiinas perpeccus. [l kaxIoro MeTosa:
copMyIHpyHTE TUIIOBYIO 3a/1a4y, KOTOPYIO OH PELIaeT;
HEepeUYNCIUTE KIII0UEeBbIE JOMYILIEeHHs (HapUMeEp, JINHEHHOCTB,
cdepuueckas popMa KIacTepoB); HA30BUTE METPUKH OLICHKH
Ka4ecTBa

T1K-5.3.3 3uats
METO/IBI
UHTEJUIEKTYaILHOTO
aHaANM3a JAHHBIX




Kpatko onuiute Ha BbIOOp apXUTEKTYPy HCKYCCTBEHHON
Heitponnoii cetu (MHC). B uém kimoueBoe otimmane MHC ot
KJIaccuueckux Meto1oB ML B rutane o6paboTKH JaHHBIX?

Ilepeyens TeM Juist BBIIOJIHEHHSI KypCOBOTO MPOEKTa/ KypcOBOW pabOThl MPEACTABIICHBI

B Tabnuie 17.

Tabauua 17 — IlepeyeHb TeM UL BBIIOJIIHEHHS] KYPCOBOT'O NIPOEKTA / KypCOBOi paboThI

HMMETh
HaBBIKW/BIAIETh

Pa3paboTaiiTe m1aH NUJIOTHOTO BHEJAPEHMS HHTEIICKTYalbHON
cuctembl Mouutopunra UT-undpactpykTypsl Ha ocHoBe ML. B
I[UIAHE: JTallbl pa3BEPTHIBaHUs (COOP JaHHBIX, O0yUCHUE,
TECTHPOBAHHE, 3aITyCK); KPUTEPUH TOTOBHOCTH K
IIPOMBIIIUICHHOMY HCIIOJIb30BAHMIO (TOYHOCTb, 3a/IePXKKa,
JIOCTYITHOCTB); METPUKH MOHUTOPUHTA PaOOTHI CHCTEMBI
(KoIMYecTBO OOHAPYKEHHBIX aHOMAJIUHL, BPEMsI PeaKIiu,
JIOXKHOIIOJIOXKHTEIIbHBIE CpabaThIBaHNA);

OIIK-1.B.1 umern
HaBBIKH
TEOPETHYECKOTO U
9KCIEPHUMEHTAIBHOTO
HCCIIEI0BAHUS
00BEKTOB
npodeccnoHanbHON
JIEATENHLHOCTH

Ne 11/ TIpuMepHBIit mepeyeHb TeM IS BBIMOTHEHHS KyPCOBOTO MPOEKTa/ KYpCOBO
- paboTsl
Y4eOHBIM IUTAHOM HE NMPEIYCMOTPEHO
Bompocsl a1 mpoBeneHHs NPOMEXKYTOYHOM AaTTeCTalMd B BUJE TECTHPOBAHMS

npezcTaBieHsl B Tabnume 18.

Tabmuua 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Kaxkue oteuectBeHnHble pa3paboTku B obiaactu MM u Gomnbux
JIAHHBIX UMEIOT IOTEHIHAI JUIS 3aMEILEHuUsT 3apyOeKHbIX
petuenuit B ommkaimue 3—5 net? [puBeaure npumepsl
(HampuMep, A3bIKOBBIE Mozienu oT SIHnekca, «Coepay) U OleHuTe
UX FOTOBHOCTB JJIs IPOMBIILICHHOTO BHEIPEHHS.

OIIK-2.B.1 umers
HaBBIKH IPUMEHEHUS.
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHH 1
TPOTrPaMMHBIX
CpPE/CTB, B TOM YHCIIE
OTEUECTBEHHOTO
MTPOU3BOJICTBA, TIPH
peleHnH 3a1a4y
npohecCHOHANTBHOM
JIeSITEIBHOCTH

B uéM KoHLENTYya bHOE pa3Iuuie MEXAY TPAIULUOHHBIMH
anroputTMamMu 00pabOTKU TaHHBIX, MALIMHHBIM O0YYCHHEM,
riy6okum obydenueM? Kak 3To paznudue BIUseT Ha BEIOOP
texHonoruit as MUC? IlpuBeaure npumep 3a1au, rae Kaxablil
MOAXOJI ONITUMAJIEH

OIIK-7.B.1 umers
HABBIKH BJIAJICHUSI
TEXHOIOTHAMH
HHCTPYMCHTAIbHBIMU
IPOrpaMMHO-
anmnapaTHbIMU
CpEICTBAMH JIJIst
peanuszanuu
HH()OPMALIHOHHBIX
CHCTEM, BKITIOUAs
HMHTEJUIEKTYAIbHBIE
nH(pOpPMaIOHHBIE
CHCTEMBI

Yro noapazymeBaercst o «0onbIuMu JaHHeIMIY (Big Data)?
Onummnre tpu «V» (Volume, Velocity, Variety) u o0bsicHure,
KaK OHH BIMSIOT Ha BbIOOp MeTo0B UM 1 mammHHOTO
0o0y4eHus.

T1K-5.B.3 Bnanets
OIBITOM
HCIIOJIB30BAHUS
aHanmu3a OOJBIINX
JIAHHBIX, B TOM YHCIIE C
[IPMMEHEHUEM METOI0B
HCKYCCTBEHHOTO
HMHTEJUIEKTA

Bomnpocs! (3agaun) s 3adera / audd. 3auera npeacTasieHbl B Tabnuie 16.

Tabmuma 16 — Bonpocs! (3amaun) st 3a4era / iudd. 3auera

Ne /i [epeuens Bompocos (3ama4) s 3a4era / audd. 3auera

Kox
HWHAMKATOpa

YueOHbIM [UIaHOM He IPESYCMOTPEHO

Kon
Nen/m IIpumepHsIii nepeyeHb BOIPOCOB ISl TECTOB iichiviie
TOpa
1 Vkaxure ornpeneneHne uckyccrseHHoro unrtenexra uz 'OCT. YK-1
Buibepume ooun omseem:
1. KOMILIEKC TEXHOJIOTUYECKHX PEIIEHUH, KOTOPbI UMUTUPYET
KOTHUTHBHBIE (DYHKIUH YeI0BeKa, TAKHE Kak caMooOydYeHHe, TOUCK
petieHuil 6e3 3apaHee 3a1aHHOTO AJITOPUTMA U JIOCTHKEHHE MHCaiiTa.
2. cucrema, KOTOpas ClocoOHa BOCIPHHUMATh CBOIO CPefly U
HOPHHUMATh MEpPbI, YTOOBI MAKCUMHU3UPOBATD IIAHCHI HA YCIICIIHOE
JIOCTHKEHUE CBOUX Lienei
3. obnacth uccneq0BaHMi B 00JIACTH KOMITBIOTEPHBIX HAYK, KOTOpas
pa3pabaTbIBacT U U3y4aeT METOABI H IIPOrpaMMHOE OOeceueHH e,
MO3BOJIAIONME MAllTMHAM BOCIPHHHMATh OKPYKAIOLIYIO CPeIy U
UCIIOJIb30BaTh 00y4eHUE M MHTEIIEKT JUISl BBINONHEHHUS AEHCTBHI,
KOTOpPbI€ MAKCUMaJIbHO YBEJIMYMBAIOT UX LIAHCHI HA JOCTHKEHHE
MOCTAaBJICHHBIX IIeJeH
2 Vkaxkute 3a1a4u, pemaembie Mmetogamu MH. VK-1
Buibepume 00uH un HeCKOIbKO 0Meemos:
1. Knaccudpuxaums
2. Kunacrepuzamus
3. Perpeccus
4. HWmwuranus
3 Ipouumaiime mexcm u ycmanosume coomgemcemesue. K kasicoou nosuyuu, VK-1

OaHHOU 8 1e60OM CMobYe (MmepMuHoL02Us), noobepume cOOMEEMCMEYIOUYI0
no3uyuro 8 npasom cmoabye (onpedeierue).
3amgaun permaeMsie metonamu MU

1. Knaccuduxarus A. ycTaHOBIICHHE 3aKOHOMEPHOCTEH
M@y CBSI3aHHBIMHU BO BPEMEHHU
COOBITHSMH, T.€. 0OHApYKEHUE
3aBHCUMOCTH, YTO €CJIU IIPOU30IIET
cobbITHE X, TO CIyCTS 3aJaHHOE
BpeMsi Ipou30iiieT coobitue Y

2. Knacrepusanust B. oTHeceHne 0ObeKTOB (HAOIIOICHUIA,
COOBITHIT) K OJHOMY U3 3apaHee
U3BECTHBIX KJIACCOB

3. Perpeccus C. rpynmnupoBKa 00beKTOB
(HabnroZeHUiA, COOBITHIT) HA OCHOBE
JIAaHHBIX (CBOMCTB), OIMCHIBAIONINX




CYIIHOCTb 3THX OOBEKTOB.

4. Accouunanus D. ycraHOBJIEHHE 3aBHCUMOCTH

HENPEPHIBHBIX BBIXOIHBIX OT

BXOJIHBIX ITEPEMEHHBIX

5. TlocnenoBarenbHbIe E. BbISABIEHHE 3aKOHOMEPHOCTEH
1a0JIOHBI MEXIY CBSA3aHHBIMHU COOBITHAMH.

IIpumepom Taxoii 3aKOHOMEPHOCTH

CITyXHT IIPABUIIO, YKa3bIBAIOIIIEE,

410 U3 coObITHs X ClleyeT coObITHE

Y

Ipouumatime mexcm u ycmanogume nocie008ameibHOCMb. 3anuuiume
COOMBEMCMBYIOUYI0 NOCIE08AMENLHOCHL OVKE Cle8d HANPAgo.
ITocnenoBaTeabHOCTD DTAIOB aHAJIM3a JaHHBIX MeToxamu MU
A. TloaroroBka JaHHBIX: OYMCTKA JAHHBIX OT OIIMOOK M HECOOTBETCTBHIA,
npeoOpa3oBaHKE JaHHBIX U MHTErpanys JaHHBIX U3 Pa3HbIX
HCTOYHHKOB.
B. Ilonnmanune naHHBIX: COOp U M3y4YEHHUE JAHHBIX JUISA ONPEACICHHS X
CTPYKTYPBI, KAYE€CTBA M COAEPKAHUS.
C. OreHka: OIieHKa IPOM3BOJUTEIILHOCTH MOJIEIH C HCIOIB30BaHHEM
CTaTUCTHYECKHUX MOKA3aTeIICH.
D. MogenupoBanue: IOCTPOSHHE IPOTHO3UPYIOLIEH MOJIEIH C
HCIOJIb30BaHUEM QJITOPUTMOB MAIIMHHOTO OOY4CHHS.
E. PasBépreiBaHMe: HHTErpanus MOJIEIH B CYIIECTBYIONINE CUCTEMBI.

VK-1

Ipouumatime mexkcm u 3anuuiume pazéepHymoiii 060CHOBAHHbI OMBEEN.
JlaiiTe pa3BépHyTOE ONKCAHKE MOHATHIO MAIIMHHOE OOyUYCHHE.

VK-1

VYKaKUTe KaK Ha3bIBAIOTCS 3HAHUS O CMBICIIE M 3HAUCHUH OIMCHIBAEMBIX
SBJICHUI U 0OBEKTOB
Buibepume ooun omeem:

1. nexnapaTHBHBIE

2. ceMaHTHYecKue

3. mparMaTH4eckue

4. mpeaMeTHbIE

OIIK-1

[lepeuncnure Moxenu NpeacTaBICHNS 3HAHUN?
Buibepume 00un unu Heckobko omeemos:
1. TpORYKIMOHHBIE MO
2. CEMaHTHYECKHUE CETH
3. CHHTaKCHYECKHE CETH
4. dpeiimbr
5. CTaTUCTHYECKHE MOACIU

OIIK-1

Ipouumaiime mexcm u ycmanogume coomsememeue. K kascooi nozuyuu, OIIK-1
O0aHHOU 8 1e6oM cmonbye (Memoo, aneopumm), noobepume
COOMBEMCmBYIOUYIo NO3UYUIO 8 NPAgoM cmonbye (omaudumensHoe,
npucywee aneopummy coticmeo).

1. depeBo mpuHsTHS A. Jlexut cxodcmeo 0ObEKTOB.
pemenunii (DT) ANTOpUTM CIIOCOOCH BBIIIETHUTH

cpenu BcexX HaOIroAeHHH Kilace
HM3BECTHBIX 00BEKTOB, HanOoIee
MOX0XKUX HA HOBBI HEM3BECTHBIN
panee o0bexT. Ha ocHoBe Kitacca
BBIHOCHUTCS PELICHHE KacaTeIbHO
HOBOTO 00BEKTA.

2. Ilepuentpos, B. Co3paer k-rpynn n3 Habopa
HCKYCCTBEHHBIC 00BEKTOB TAKUM 00pa30M, 4TOObI
HEHPOHHBIE CETH 4IEHBI IPYNITEl ObUTN Hanboee
(Perzeptron, ANN) omaHopoaHbsiMu. OUH U3

PacnpoCcTpaHEHHBIX AJITOPUTMOB
KJIACTEPHOT'O aHAJIM3a.

3. k-Ommxkaiimmx coceneii | C. BBIUMCISIIOT YaCTOTHI KOMOMHAIIMM

(KNN) MPOCTBIX JIOTUYECKUX COOBITHI B
noxrpymnnax faHHbix. Ha ocHoBanuu
aHAJIM3a BBIYHUCIICHHBIX YaCTOT
JIeTIaeTCsl 3aKIII0YEHHE O TOJIE3HOCTH
TOW MM MHOM KOMOWHAIIAN JIJIS
YCTaHOBJICHHS acCOLMALNN B
JIAHHBIX 171 TIPOLIECCOB
KIaccu(pUKaLUK I
HPOTHO3UPOBAHMSI.

4. Meron k-cpenunx (k- D. Hudopmanus, noctynaromas Ha

means) BXOJ] CYMMHPYETCSI C Y4ETOM
BECOBBIX KOA((HHIUEHTOB CUTHAJIOB.
B3BerenHas cymMMa MOCTYHUBIINX
CUrHaJIOB (IIOTEHIMA)
peoOpasyeTcs ¢ HOMOIIBIO
nepenarouHoN QyHKIMN B
BBIXOJIHOM CHUTHAJ
Ipouumaiime mexkcm u ycmanogume nocie008amenbHocmy. 3anuuiume OIIK-1
COOMBEMCmMBYIOUYIO NOCIEA08AMENLHOCTb OYKE C1e8d HANPAgo.
Pacrionoxure B anropuTMHUYECKON IMOCIEAOBATENBHOCTH MPUHIMIT
paboTHI eprenTpoHa
A. Cymma nogaercs Ha (DyHKIHIO aKTHBALlUH
B. ®ynkuus aktuanuu GOpPMHUPYET BBIXOAHON CUTHAI
C. BxomHble TaHHBIE TOJAIOTCS HAa KaXKIbIH HEHPOH
D. IlpousBeneHus CyMMHPYIOTCS
E. Bxozasble qaHHBIE YMHOXAIOTCS Ha COOTBETCTBYIOLINE Beca
IIpouumaiime mexcm u 3anuwume pazeepHymoitl 060CHOBAHHbI OMEEN. OIIK-1
OnuuuTe 3Ha4UMble 0COOEHHOCTH MPUCYIIUE CTPYKTYPE CBEPTOUHBIX
HCKYCCTBEHHBIX HEHPOHHBIX ceTeil.
Bribepure u3 mpeioKeHHBIX oOnpeneneHuil Hambonee xapakrepHoe | OITK-2

quis Data-mining




Buibepume ooun omeem:

1. coOuparenbHOE Ha3BaHHE, HCIOIb3yeMOE MJsI 00O3HAUCHUS
COBOKYITHOCTH METOJIOB OOHAapyXeHHs B J[aHHBIX paHee HEHU3BECTHBIX,
HETPUBHAJIBHBIX, NPAKTHYECKH MOJE3HbIX M JOCTYNHBIX HHTEpPNpeTaluu
3HAHUH, HEOOXOAMMBIX IS TNPUHATHSA PELICHHH B pa3inMuHbIX cdepax
YeJIOBEUYECKOH JIEATEILHOCTH

2. Tmpolecc M3BJICUCHHUS NaHHBIX U3 (OOBIYHO HECTPYKTYPHUPOBAHHBIX
WIN TUI0XO CTPYKTYPUPOBAHHBIX) HCTOYHUKOB JAHHBIX B LIEHTPAJIN30BaHHbIC
MecTa M LEHTPAJIM3alUIO B OJHOM MeCTe ISl XPaHEHMS! WM JajbHenInen
00paboTku

3. coOuparenbHOe Ha3BaHUE, WCIOJIb3yeMOe Ui O0O3HAYCHUS
COBOKYITHOCTH METO/IOB, KOTOpBIC IO3BOJSIOT aHAJIM3UPOBATH MACCHBBI
JIAHHBIX U HaXOIHUTh B HUX 3aKOHOMEPHOCTH, IPOBEPSITH TUMOTE3bI U CTPOUTH
HPOTHO3BI

4. pasmen  uHO)OPMATHKM, HM3y4alOIMi  mpoOJeMbl  aHaNU3a,
00paboTKH U MpeICTaBICHHS JaHHBIX B LU(PPOBOIt hopme

cucrema CHCTEMa, CIIoCOOHAs pelaTh 3a/1a4u,
KOTOpPbIE CYUTAIOTCSI TBOPYECKUMH,
U MIPUHAUISKALME ONpeeNEHHON
peIMETHON 00acTy.

Ipouumatime mexcm u ycmanosume nocied068amenbHoCHb. 3anuwume

COOMBEMCMBYIOUYI0 NOCIE008AMENLHOCMb OYKE C1e6d HANPAgo.
Pacrionoxure crneqyronye dTamnbl B IOPSIKS WX BBINOJHEHHS IPU

pa3paboTKe IKCIEPTHBIX CHCTEM B COOTBETCTBHM C KOHLCMIMAME "OBICTPOrO

MIPOTOTUITUPOBAHUS"

(bopmanuzanus

BBINTOTHCHUE

uaeHTUGUKALHS

TECTUPOBaHHE

KOHIICTITYaTH3aLHst

OMBITHASI KCILTYaTAIUSI

mmOOw R

OIIK-2

IIpouumaiime mexcm u 3anuwiume paseepHymoiil 060CHOBAHHYII OMEEN.
Onuiunre 0CHOBHBIE IPEUMYIIECTBA METOLOB «AE€PEBbsl IPUHATHS PELIEHUI»

OIIK-2

Beibepute perieHHs NPOEKTUPOBIIMKA HHGOpManMOHHBIX cucteMm, | OITK-2

KOTOpBIC OH JIOJDKEH MPUHATH VIS pa3pabOTKM UMEHHO HWHTEIUICKTYaJIbHBIX
CHCTEM.
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 1e80M cmoabye (mepmut), noobepume coomgemcmsyowyio
no3uyuro 8 npasom cmonbye (onpedenexue).

1. DxcmeptHas cuctema 1. Tlaket mporpamm, KOTOPBIH
HAKaIJIMBAET, COXPAHSIET, BBHITOIHIET
KOMITJIEKCHBII aHAJIM3 COOPaHHBIX
JIAaHHBIX U HHTEPIPETUPYET UX B
YA0OHOM JUIsl TTOJIb30BATEIIsl BUIE.

2. Cucrema 2. IlporpammHoe obecnieueHue,
HWHTEJUICKTYaJIbHOTO IIpeAHa3HAYCHHOE JJIsI OOHAPYKCHUS
aHanu3a aanHbix (Data B JIaHHBIX paHee HEM3BECTHBIX,
Mining) HETPUBHAIBHBIX U NIPAKTHIECKH

TOJIE3HBIX 3HAHUH, HEOOXOAUMBIX

JUISL IPUHATHS. 000CHOBAaHHBIX

PELEHUM.

3. Amnanurtmnueckas cuctema |3. KommbloTepHas cuctema, criocoOHast

YaCTHYHO 3aMCHUTH CIICIHAIHNCTA-

9KCIEpTa B pa3pelIeHuH

npobiiemHoii cutyaunu. OcHOBaHa

Ha 0a3ax 3HaHHH, COAEPKALINX

(hakThI M IpaBUIIA JIOTHYECKOTO

BbIBOJIA B ONpPEAENEHHOH 001acTi

3HaHUH.

4. MHTremnekTyaibHAs 4. TexHUYECKas WM IIPOTrpaMMHast

VKaKUTe aHATUTHYCCKYI IUIaTGopMy, KOTOpas Mpe;IaracT HHCTPYMEHTBI
Uit 00pabOTKM M aHanu3a JaHHBIX, a TaKKe JUIsl CO3JaHHs OTYETOB U
BU3yaJM3alUK HHPOPMALUU

Boibepume ooun omeem:

1. LISP

2. PITHON

3. LOGINOME

4. AUTOCAD

OIIK-7

Buipl HHCTpyMEHTAIbHBIX CPEAICTB /IS CO3JIaHUs IPOTOTHUIIOB SKCIIEPTHBIX
CHCTEM
Buibepume 00un unu Heckonbko omeemos:

—  S3BIKH IPOrPaMMHUPOBAHHS
— CpencTBa aBTOMAaTH3aliHU pa3paboTKH (IIPOSKTHPOBAHKS)
—  0005I0uKH
— Opay3zepbl

OIIK-7




Onuiuyre OCHOBHbIE (DYHKIIUM aHATUTHYECKOH CHCTEMBI

Ipouumatime mexcm u ycmarogume coomsemcmeue. K kasxcooi nosuyuu, OIIK-7
0aHHOU 8 1e6oM cmonbYe, nodbepume cOOMEEMCMEYIOUYIO NOSUYUIO 8
npasom cmonbye.
Vkaoicume coomeemcmesue komMnonenmog dKCnepmHou cucmemul U ux
HaA3HAYEHUSL.
1. Humepgeiic A. mpenHa3zHaueHa 1y XpaHEHUs
HCXOAHBIX U MPOMENKYTOUHBIX
JTaHHBIX PEIIaeMOi B TEKyIIeH
MOMEHT 3a/la4H.
2. Pewamens B. mpennazHaueHa JUI XpaHEHUS
(unmepnpemamop) JIOJITOCPOYHBIX JaHHBIX ((paKTOB),
OIMCHIBAIOIINX PACCMATPHBACMYIO
00J1acTh, ¥ IPaBWJI, ONKCHIBAIOLINE
npeoOpazoBaHus (BBIBOJIBI) STOM
obnactu
3. basa oannvix C. ucnons3ys ucxonHsle qaHuele u3 b/l n
3HaHus 13 b3, popmupyer Takyro
TOCJIEI0BATEILHOCTD MPABMII,
KOTOpBIE, Oyy4r IPUMEHEHHBIMH K
HCXOIHBIM JIaHHBIM, IIPUBOJLIT K
PELLIEHHUIO 33/1a4H
4. ObwsacnumenvHas D. aBromaruzupyer mporecc
KOMHOHEHma HarnonHeHust OC 3HaHUAMH,
OCYIIECTBIIIEMBIH TOIB30BATENIEM-
9KCIIEPTOM.
5. Komnonenma E. oObsicHseT, Kak crcTeMa Tomyqniia
npuobpemens 3HaHuil pelenue 3a1auu (MM o4eMy OHa He
TIOJTyYHJIa PEIICHNS ) ¥ KaKHe 3HAHUS
[P 9TOM OHA UCIIOJI30BANIA
6. basza snanui F. HeoOxommm 1yist hopMUpOBaHHS
TOHATHIHOTO, YEJIOBEKO-
OPUEHTHPOBAHHOTO B3aNMOJICHCTBUS
(nmasora) co BCeMH KaTeropusmMu
I0JIb30BaTEIECH
Ipouumatime mexcm u ycmanogume nocied08ameibHOCmb. 3anuuiume OIIK-7
COOMBEMCMBYIOUYI0 NOCIE0BAMENLHOCL OVKE Cle6d HANPAgo.
VYKaXHUTE MOCIIE0BATEIbHOCTD 3TAIIOB OYMCTKY JAHHBIX B METOAX
MAIIMHHOTO O0Y4eHHS:
1. OueHka JaHHBIX: aHAJIN3 KAUeCTBA M IPUTOAHOCTH JAHHBIX AJIs
HCTIOJIB30BAHMS B MOZIEIH MAIMHHOTO O0y4YEHUs.
2. Ormpenenenue 1eneil: IOHUMaHUE O’KUIaEMBIX PE3yJIbTaTOB U 3a/a4,
KOTOpBbIE JIOJDKHA PEeLIaTh MOZEb MAIlIMHHOTO 00yYeHHMSI.
3. Vnanenue nyOJIMKATOB: BBISBJICHUE U YCTPAHCHUE MOBTOPSIOIIUXCS
JTaHHBIX.
4. IlnanupoBaHue: pa3pabOTKa CTPATETUH OYNUCTKH JAHHBIX, BKIIIOYAs
BBIOOP METPHK U OLICHKY MX BaXXHOCTH.
5. BeisBieHHE OMIMOOK: OOHAPYKEHUE U UCTIPABIICHUE HEKOPPEKTHBIX
JTAaHHBIX B HA0Ope JaHHBIX.
llpouumaiime mexcm u 3anuwiume pazeepHymbiii 000CHOBANNbIL OMBem. OIIK-7

VkaxkuTe Kakas METpHKa O0iu3octy ucnons3yercs B Mmerone KNN (k- IIK-5
Onmmkaimx coceneit)
Boibepume ooun omeem:
1. Taycca
2. DBKIHIOBA
3. Jxwunba
4. Ilyaccona
VkaxuTe METPUKHU KaueCcTBa, CBsI3aHHbIE ¢ MeTofamu M. T1K-5
Buibepume ooun unu Heckonvbko omeemos:
1. Tounocts (Accuracy)
2. Tlonnora (Recall)
3. Csssnoctsb (Connectivity)
4. VYnosnerBopéurHoctH kineHTa (CSAT)
Ipouumaiime mexcm u ycmanogume coomsemcmeue. K xasxcooi nosuyuu, IIK-5
OaHHOU 8 1e60OM Cmonbye (MmepMuHoLo2us), noobepume cOOMEEMCMEYIOUYIO
no3uyuro 8 npasom cmoibye (onpedeierue).
1. BigData A. Pa3nen nHpOpPMATHKY, H3YYaONHil TPOOIEMEI
aHaJM3a, 00pabOTKH U MPE/CTaBICHNUS JAaHHBIX B
uudpoBoii popme
2. machine B. TexHomnorus s aHanM3a JaHHBIX, KOTOPast
learning II03BOJISIET MOJIB30BATENSIM OBICTPO MOJTy4aTh
nHdopManuo ¥ NpoBOANTS aHanu3. OHa
UCTIONB3YETCs VIS CO3AaHUS OTYETOB, aHANIN3A
TEH/ICHIMH U TPOTHO3UPOBAHUSL.
3. Data C. Kowmmiekc moaxo/10B, ”HCTpPYMEHTOB U METOIOB
mining JUIS OTIepaTUBHOI 00pabOTKU M aHaIn3a
OrpOMHOT0 00beMa UM NOTOKA HH(POPMALIHH.
OHa BKJIIOYAEeT B ce0s1 CHCTEMBI PacHpeIeIEHHBIX
XPaHUIIUIL IaHHBIX, TEXHOJIOIMH 00paboTKK
IIOTOKOB JJAHHBIX, METOBI MAIIIMHHOTO 00y4YeHHs
U QJITOPUTMBI aHAJTH3A.
4. Data D. Kiacc MeTo10B HCKYCCTBCHHOTO HHTEIIICKTA,
science KOTOpBIE 00y4aroTCs 32 CUET IPUMEHEHHUS
pelIeHNI MHOXKECTBA CXOAHBIX 3a1a4. MeTob!
LIMPOKO NPUMEHSIOTCS B PA3IMUHBIX cdepax
MPOTHO3UPOBAHUE U PACIIO3HABAHUS.
Knaccuueckue penraemsle 3a1a4n:
KJIaccu(UKaIys, KilacTepu3anusi, 00yueHue.
Ipouumaiime mexkcm u ycmanogume nocie008amenbHoCmy. 3anuuiume TIK-5

COOMBEMCMEYIOU{YI0 NOCIE008AMENLHOCb OYKE Cl1e6a Hanpaso.
IMocnenoBaTenbHOCTS Onepanuii B BigData:

A. Ananu3 1aHHBIX: HCTIOJIB30BAHUE CTATUCTHYECKHX METO/IOB,
MAIIMHHOTO 00y4eHH s, TEKCTOBOTO aHAJIN3a U APYIUX MOAXO0J0B JULs
U3BIICUCHIS NIOJIC3HOI HH(OpMAIHHL.

B. Busyanmuzaiys gaHHBIX: IPECTaBICHUE TOIyUYCHHON HHDOpMALUK B
HAIISIHOM U JIOCTYITHOM BH/IE.

C. COop maHHBIX: OTy4eHHEe HHGOPMALUH U3 Pa3IUYHbIX HCTOYHUKOB.

D. O0paboTka JaHHBIX: OYMCTKA, TpaHC(HOpMALUsl U MHTErpaLus




COOpaHHBIX JAHHBIX.

5 Ipouumatime mexcm u 3anuuiume pazeepHymoiil 060CHOBAHHYII OMEEN. [K-5
JlaiiTe onpesienieHHe U ONUIIMTE OCHOBHBIE OTIMYUTENBHbBIE CBONCTBA
texHonoruu Big Data

[lepedyeHb TeM KOHTPOJIBHBIX Pa0OT MO MUCHUIUIMHE OOYYAIONIIMXCS 3a0YHOH (HOpPMBI
o0yueHHs, pecTaBIeHbI B Tabnuie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne i/ IlepeyeHb KOHTPOJIBHBIX pabOT

He npeagycmotpeHo

10.4. MeToauueckue MaTepHabl, olnpeensonye MIPOLIEAYPHI OILICHUBAHMS
WHIMKATOPOB, XapakTEePU3YIOUIMX JTambl (OPMUPOBaHHMS KOMIIETCHLMII, COAep)Katcs B
JIOKAIBHBIX HOpMAaTUBHBIX akTax [ YAII, permaMeHTHpYIOIINX NOPAIOK M  IPOLERypy
MPOBECHUS TEKYILEro KOHTPOJIsSI YCIIEBAEMOCTH M MPOMEKYTOUHON aTTECTAlUH O0YYarOIIUXCS
T'YAIL

11. Meroauueckue yka3aHus Uil 00y4aroINXCs 110 OCBOCHUIO TUCIUIIIIHHBI
11.1. Meroauueckue yka3aHus i 00y4aroUIuXcs 10 OCBOCHHUIO JICKIIMOHHOTO MaTepuaa.

OCHOBHOE Ha3HA4YCHUE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
r1y0OKOe W SICHOE HW3JI0KeHHe ydeOHOro marepuana. Ha3HaueHHe COBPEMEHHOM JIEKIIMH B
paMKax JMCLUUIUIMHBI HE B TOM, YTOOBI MOJyYHTh BCIO HH(OpPMALHUIO [0 TEME, a B OCBOCHHU
(yHIAMEHTAJBHBIX [POOJEM JMCUUIUIMHBL, METOJOB HAyYHOTO MO3HAHMS, HOBEHIINX
JOCTHXKCHUI Hay4dHOW MbICiU. B yueOHOM mporiecce JIeKIHs BBINOIHIET METOA0IOIHMYECKYHO,
OpraHM3alOHHYI0 U MH(GOPMAIIMOHHYIO (YHKIMHU. JIeKIus pacKpbIBaeT MOHATHHHBIA anmapaT
KOHKPETHOW 001acTu 3HaHUs, €€ MpoOJeMbl, JaeT LEIbHOE MNPEACTABICHHE O AWCLUILIMHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMHU JTUCIHMILUTHHAMH.

[Inanupyemble pe3yIbTaThl IPH OCBOCHUH 00YYAIOIIUMUCS JEKIIMOHHOTO MaTepUaa;

— TMOJyYCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUI, YPOBEHBb
KOTOPBIX ONPEJEIISIETCS [IENIEBOM YCTAHOBKOM K KaXKI0i KOHKPETHOH TeMe;

— MOJIyYCHHE ONbITa TBOPUECKON pabOThl COBMECTHO C MPENOAaBaTENIEM;

— pa3BuTHE NOPO(ECCHOHANBHO-IENOBBIX  KayecTB, JIOOBH K TNpeaMery |
CaMOCTOSTEIIBHOTO TBOPYECKOTO MBIIIUICHHSI.

— TosABJIEHHE HEOOXOIMMOTro HHTepeca, HEOOXOANMOro Il CaMOCTOSITEIIFHOM padoTHI;

— MOJydYeHHE 3HAHUI O COBPEMEHHOM YpPOBHE DPAa3BUTHS HAyKH M TEXHHKH U O
MPOTHO3€ UX Pa3BUTHS Ha OJMKAMNIINE TOIBI;

— Hay4dTbCSl METOAMYECKH 00pabaThiBaTh Marepuan (BBLICHATH IJIaBHBIC MBICIH U
MOJIOKEHHSI, TMPUXOIUTh K KOHKPETHBIM BBIBOJIAM, TIIOBTOPSATh HMX B  Pa3IMYHBIX
(bopMyIIpOBKax);

—  MOJyYeHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOMUMBIX TEPMHUHOB U MMOHSATHH.

JIeKIMOHHBI  MarepHall MOXET CONPOBOXKIATHCSA AEMOHCTpauMeil ciaiiioB U
UCIIOJIb30BaHMEM PpA3AaTOYHOrO Marepuaia IMpH TPOBEJCHUH KOPOTKHUX JHUCKyccuit 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIIBHBIX TEMATHK 110 JUCLUIUINHE.

CrpyKTypa IpeaocTaBaeHuUs JIEKIHOHHOTO MaTepHaa;

—  HM3JI0KCHHE TEOPETUIECKHX BOMPOCOB, CBA3aHHBIX C pacCMaTPUBAEMOii TEMOH;

—  000011IeHHe H3II0)KEHHOTO MaTepualia,;

—  OTBETHI Ha BO3HHUKAIOIIHE BOMPOCHI 10 TEME JICKIHH.

11.2. Meronuueckue yka3zaHus Ui 00y4aroluxcst M0 Y4acTHIO B CEMHUHApax
He npexycmotpeno

11.3. Meroguuecknue yka3zaHHs Uil OOYYaroOIIMXCS 0 IPOXOXKICHHUIO MPAKTHYECKUX
3aHATHI

IIpakTiueckoe 3aHsATHE SBJISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHm3aluu y4eOHOrO
IIpoIecca, 3aKII0YA0IIAsAcs B BBIOJHEHUH 00yJalOMIUMICS MO pPYKOBOACTBOM IIPETIOaBaTENs
KOMIUIEKCAa Y4YeOHBIX 3aJaHuil C LENBI0 YCBOCHUS HAyYHO-TEOPETHYECKUX OCHOB Yy4eOHOI
JUCLHUIUIHHBI, TPUOOPETCHUsI yMEHHUH M HABBIKOB, OIbITA TBOPYECKOH JAEATEIBHOCTH.

Lespro MpakTHYECKOro 3aHATHS UL 00YYaroLerocs! ABIAETCS IPUBUTHE 00yJarOUMCs
YMEHHUH M HaBBIKOB PAKTHUECKOM JEeSITeIbHOCTH 10 U3ydaeMOoi TUCLIUIUINHE.

IInanupyembie pe3yabTaThl PU OCBOCHUH 00YYaIOMINMCS IPAKTUYECKUX 3aHATHIA:

— 3aKpeluieHHe, yriyOlieHHe, pacllMpeHHe W [eTanu3alus 3HAHUI [pU pPEelICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHHS,
TBOPYECKOH aKTUBHOCTH;

— OBJAJICHHE HOBBIMH METOJaMH W METOAMKAMH H3Y4€HHs KOHKPETHOH yueOHOI
JIUCLUTUINHBL

— BbIPa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHS IOJYYEHHBIX 3HAHHWA ISt
BBITNOJIHEHUS 33/IaHHI;

— ofecrieuyeHne PAMOHAIBHOTO COYETAaHMS KOJJIGKTUBHOW M MHIMBUAYalIbHOU (opMm
00y4eHus.

TpeboBaHust K MPOBEACHUIO MPAKTUIECKUX 3aHATHI

B Havane npoBeneHUs KaXIOro MNPAKTHYECKOTO 3aHSATHS NPEIojaBaTellb H3J1aract
TEOPETUUCCKUI MaTEepHaJl 1T0 COOTBETCTBYIOIICH TEeMe MM CChUIAaeTCs Ha TeMbl Jekiuid. [locie
9TOr0 OOYYArOLIMKCS TOJy4aeT 3aJlaHHe MO MpaKTHYecKoMy 3aHsaTHIO. Ilepen BbImoIHEHHEM
3aJaHusl  oOydaromemycs cieQyeT BHHUMATEIbHO O3HAKOMHUTHCS C PEKOMEHJIOBAaHHBIMHU
IIPENoAaBaTeIeM METOJMYECKUMH YKa3aHMSAMH, 10 €ro BBINOJHEHHIO. B coorBercTBHH C
3aJjaHueM 00y4aroIIuiics JOIKEH MOATOTOBUTh HEOOXOIUMBIC TaHHbBIE, MaTEPUAIIb, BHITIOIHUTh
TpeOyeMble ACHCTBUI W NPOLEYPHI, MONyYUTh PE3YJbTaThl WM MOJATOTOBUTH MaTepual Uit
oT4yéra, MPOJCMOHCTPUPOBATh pE3YJNbTAThl IPENOJABATENII0 W OTBETHUTh HA BOMPOCHI
[IpernoaaBaTerIs.

11.4. Meroauueckue yka3aHusi Uil OOy4arOLIMXCS [0 BBIMOJHEHUIO J1a00paTOPHBIX
pabot

B xone BBIMONHEHMS 1a0OpaTOPHBIX pabOT oOydaromuiics OODKEH YIIIyOHTh W
3aKpeNUTh 3HAHUS, NPAKTHYECKHE HABBIKU, OBJAIETh COBPEMEHHOW METOAMKOH M TEXHUKOMH
IKCIIEPUMEHTa B COOTBETCTBUHM C KBaJIM(HMKAIMOHHONW XapaKTEPUCTUKOH oOydaromerocs.
BeinosnHeHue 1abopaTopHbIX PabOT COCTOMT M3 KCIEPHUMEHTAIBHO-IPAKTHYECKOH, pacueTHo-
AHAJIMTHYECKOM YacTell U KOHTPOJIbHBIX MEPOIPUSATHI.

BeimosHeHne 1a00paTOpHBIX PabOT 0Oy4aromMMCs SBISIETCS HEOTHEMJIEMOH YacThIO
N3YYeHHS] IUCLUIUIMHBI, ONpeNeiseMOod y4eOHbIM IUIAHOM, W OTHOCHUTCS K CpEICTBaM,
00eCeYnBAIOIIIM PELICHUE CIISYIOIIMX OCHOBHBIX 3a]a4 00y4aloIerocs:

— npuoOpeTeHHe HABBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHHH U OOBEKTOB,
W3y4aeMBbIX B PaMKax JaHHOM JIHCUHUITINHEL,

— 3aKpeIvIeHHe, Pa3BUTHE M JETalM3alMs TEOPETHMYECKMX 3HAHMH, MOJYyYSHHbIX Ha
JICKLHSX;

— TOJydYeHHE HOBOW MH(OPMAIMH 10 H3y9aeMOW TUCIMILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENIbHOH  paboThl  C  J1a00paTOpHBIM
obopyznoBaHuEM 1 IpUOOpaMu.

3aganue ¥ TpeOGOBaHNS K IPOBEAECHHIO J1a00paTOPHbIX paboT



3ananue Ha 1ab0PaTOPHYIO padoTy HOPMUPYETCS MHIANBHIYAIBHO VIS KQXKIOTO CTY/ICHTA.
B ocHOBe mpoBencHHS ~Ia0OPAaTOPHBIX  padOT MOJIOKEHa  KOHIEHIHMS  PasBUTHS
CaMOCTOATENBHOCTH, TBOPYECTBA, KPEATHBHOCTHU, OTBETCTBCHHOCTH 32 MOIYYCHHBIC PE3YIIbTAaThI
n pewenus. Kaxnas naboparopHas paboTa mpeincTaBiseTcs K 3alMTe Kak peajbHas
HMHIUBU/IYalIbHO BBINOJMHEHHAs 3ana4ya(u). [IpuHHMaeTcss W OLICHMBAETCS IperojaBaTelieM B
NEepBYI0 oOdepedb C IO3MIUM IIParMaTHK{, IPaKTUKA IOPHMEHEHHS § IEPCOHAIBHOU
OTBETCTBEHHOCTH 3a MPOAENIAHHYIO Pa0OTy U NPEICTABICHHBIE PE3YJIbTATHI.

O06s13aTeIbHBIME MEPOIIPUSTHAMU ABIIIOTCS: YCTAHOBKA YKa3aHHOT'O IIPOrPaMMHOTO
obecreueHust, 3HAKOMCTBO CO CIIPaBOYHBIMHU M METOANYECKUMU MaTepranamu. JlaboparopHas
paboTa BBIMOIHIETCS HA KOMIIBIOTEPAX B ayUTOPUSX Kadeapbl WK Ha JINUHOM 000PYyI0OBaHUU
(HOYTOYKH, KOMIIBIOTEPBI, IUIAHIIETHI U T.J1.).

Crpykrypa u opma oryera o 1abopaTopHoii pabore

Oruer 0 BBHIIOIHEHUH JIAOOPATOPHOIl paboTH! JOKEH BKIIOYATH CICTYIONIHE MO3HINH:
[IOCTAaHOBKY 3aJlaud, OIMCAHUE HCCIEeIyeMOW IpeAMETHOH o00JIacTH, HONIaroBO¢ OIHCAHHE
TEXHOJIOTUM BBINOJIHEHHUS! C HEOOXOAMMBIMM KOMMEHTapHAMH K pa3pabOTaHHBIM OOBEKTaM
KOH(UTYpaIyy, OIICHKY METOIOB U alTOPHTMOB MOZEIUPOBAHHS, PE3yIbTAThI X BEIBOIBL.

TpeboBanus kK ohopMIEHHIO OTYETA O 1a0OPATOPHOI padoTe

Copnepxanve u odopmieHHe pabOThl CHEAyeT BBINOJHATE B COOTBETCTBHH C
tpedoBanusiMu  I'OCTos. [leiicTBytomas cucrema crtangaproB I'YAIl HaxomsaTcs Ha
https://guap.ru/standart/doc; https://guap.ru/standart/norm_doc

11.5. Meropudecknue yKaszaHus [I1 OOYYalOIUXCS IO IPOXOXKACHUIO KypCOBOI'O
[POCKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI pabOThI
He mpexycmorpeno

11.6. Meronuueckue yka3aHus Uil 00y4arOLUIMXCs 110 MPOXO0XK/ICHUIO CaMOCTOSATEIbHOM
paboTel

B X0/ BBINOIHEHUSI CAMOCTOSITEIBHON PabOThI, 00yYarONIMICS BBITONHIECT PaboOTy MO
3aJaHMI0 M NIPU METOIMYECKOM PYKOBOZACTBE IpenojaBarels, HO 0€3 ero HenocpeaCTBEHHOrO
ydacTusl.

Jns oOyuatonuxcst mo 3ao4yHoil (opme OOyueHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIIOYATh B c€0s1 KOHTPOIIBHYIO paboTy.

B mporecce BBINOMHEHUS! CaMOCTOSTENBHONW PaboThl, y obydaromierocs popMupyeTcs
1esecoo0pa3Hoe IIIaHUPOBaHUE PAabOYero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATH YMEHHs
M HAaBBIKM B YCBOCHHHM M CHUCTEMaTH3aLMU IPHOOpETAEMbIX 3HAHHUI, 00ECIeUMBaEeT BBICOKHI
YPOBEHb YCHEBAEMOCTH B MEpPHOJ OOyYCHHS, [OMOTaeT IOJYyYUTh HABBIKUA IIOBBILICHUS
podecCHOHANIBHOTO YPOBHSI.

MeTonMYEeCKUMH  MaTepUalaMi,  HANpaBISIONMMH  CaMOCTOSTENbHYIO — padory
00yuaromuxcs, SBISIOTCS y4eOHO-METOANYSCKUI MaTepua 10 AUCLHUIUIMHE U METOAUYECKUE
yKa3aHUsl 1O BBIMOJHEHHIO KOHTPOJIBHBIX paboT (i oOyuaromuxcs Mo 3a04HOW (opme
o0y4eHus).

11.7. Meroguueckne ykazaHus JUIS OOY4YalOIIMXCS 110 IPOXOXKICHUIO TEKYIIETO
KOHTPOJISL YCTIEBaEMOCTH.

Texymuii KOHTPOJNb YCHEBAEMOCTU IpeIyCMaTpUBAeT KOHTPOJIb KauecTBa 3HAHUU
00yJaromuxcs, OCYIIECTBISIEMOTO B TEUCHHE CEMECTPa C IIEIBI0 OICHMBAHUS XO/a OCBOCHUS
JMCLUTIIMHBIL.

Metoasr TKVY. Tekymuii KOHTPOJIb OCYLIECTBIISICTCSI B BHAE MPOBEACHUS 3aIIUTHI
7mab0paTOpHEIX PabOT M TEMAaTHYECKOrO OIpoca II0 TPEJCTABICHHBIM MaTepHaiaM U
pe3ynbTaTaM NpakTHYeCKUX 3aHATHiA. JlabopaTopHas paboTa olleHHBaeTCs 3a4ET/He3a4ET.

CucreMa OLEHOK IPH NPOBEACHUH TEKYLIEro KOHTPOJIS OCYIIECTBIISIETCS B COOTBETCTBHU
¢ tpeboBanmsimu [lonoxenuit «O TekymeM KOHTpOJIE YCHEBAEMOCTH W HPOMEXKYTOUHOM

aTTecTaluuu cTyJeHTOB 1 acniupaHToB 'Y AT, oOy4aromuxcs mo o0pa3oBaTebHBIM IIPOrpaMMamM
BhIcIIEro oOpa3zoBaHusi» U «O MOIYIBHO-PEHTHHIOBON CHCTEME OLICHKM KadecTBa y4ueOHOI
pabotsl crynenToB B ['YAID».

11.8. Meroauueckne ykazaHHs JUIS O0Oy4aromuxcs 10 MPOXOXKICHUIO IPOMEKYTOYHON
aTTeCTal|H.

IIpomexxyrounast  arrectauust  OOydyaloOlIMXCS  NPEAYCMAaTPUBACT  OLIEHUBAHHE
MPOMEKYTOYHBIX ¥ OKOHYATEIbHBIX PE3yJIbTaTOB 00ydeHHs IO JucuuiuinHe. OHa BKIIOYAET B
celsi: 3k3aMeH — (popMa OLIEHKM 3HAHWiL, MONYyYCHHBIX OOYYaIOIIMMCS B IMPOLECCE MU3YUYCHUS
BCEH JAMCLUIUIMHBI WM €€ YaCTH, HABBIKOB CaMOCTOSITEIbHOM paboThl, CIOCOOHOCTH MPUMEHSTD
WX ISl pelIeHHs NPAKTHYECKHX 3anad. OJK3aMeH, Kak MpPaBWIO, HPOBOJAMUTCS B MEPUOL
9K3aMEHAIIMOHHON CECCHM M 3aBEpILIACTCSl aTTECTALMOHHOH OLEHKON «OTIMYHO», «XOPOLIO»,
«YIIOBJICTBOPUTEIHLHOY, KHEYJOBICTBOPUTEIBLHOY.

TpeboBanus [Jisi MONYYEHHS JOMYCKAa K MPOXOXKICHHIO MPOMEXKYTOYHOH aTTecTalyu:
BBIMOJTHEHUE PAKTUYECKUX U JJAOOPaTOPHBIX padorT.

Cucrema OLIGHOK INPU TPOBEICHHU IPOMEXKYTOUHOH aTTECTAal[MU OCYIIECTBISICTCS B
cooTBeTcTBUM ¢ TpeboBaHusmu [lomokeHuid «O TeKylleM KOHTPOJE YCINEBAEMOCTH U
MIPOMEXYTOUHOH artrectauuu cTyaeHToB ['YAIIL, oOydaromuxcsi MO HpOrpamMMbl BBICHIETO
obpaszoBanus» U «O MOAYJIbHO-PEUTHHIOBOI CHCTEME OLICHKH KadecTBa y4eOHOil pabGoTsl
ctyneHToB B ['YAID».



Jluct BHeCeHHS N3MEHEHUH B pab0odyIo IIPOrpaMMy JTUCIUIIIHHBL

JlaTa BHECEHHS
M3MEHEHHUH U
JIOTIOJTHEHHH.

TToxmuck BHECIIETO
U3MCHCHUA

ConeprxkaHne U3MEHEHUH U JIOTIOIHeHUH

Jlata n Ne

MIPOTOKOJIA
3acelaHus
Kadeapst
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kadenpoii




