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AnHoranus

Jucuumnuaa «OCHOBBI HCKYCCTBEHHOTO HMHTEIUIEKTa» BXOJIUT B 00pa30BaTEiIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHus — MpOrpaMMy OakallaBpHara 10 HalpaBJICHUIO MOArOTOBKH/
crnenuansHocTd  01.03.02 «IIpuknagHas marematuka W WH(pOpMaTHKa» HANPABICHHOCTH
«[Ipuknagnas MatemMaTuka W WH(GOpPMATHKA B HAYKOEMKOM IPOM3BOJACTBE». JlucruruimHa
peanmmusyetcs kadenpoit «Neby.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUN:

OIIK-4 «CrocobeH MOHMMATh MPUHIMIBI PaOOTHI COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH U UCTIONB30BaTh UX JUIS PEIICHHs 3a1a4 IPOPeCcCCHOHATBHOM eI TETbHOCTI

[IK-6 «Cnocoben ydwacTBOBaTh B pa3pabdOTKe alrOPUTMHYECKOrO U MPOTrPaMMHOIO
o0ecrnieyeHus CpeiCTB U CUCTEM aBTOMATU3ALMU U YIIPABICHUS»

CopepxaHue TUCHUIUIMHBI OXBAaThIBA€T KPYI' BOINPOCOB, CBS3aHHBIX C OCHOBAMHU
TEXHOJIOTHI HICKYCCTBEHHOTO MHTEJUICKTA.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cienyromue (GopMbl OpraHu3aluu
y4eOHOTro TpoIecca: JeKIUHU, IPaKTHIeCKHe PaboThl TabopaTopHbIe PabOThI, CAMOCTOSATEIHHBIC
paboTHI.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTaBIsET 3 3adeTHhIX eawHuibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUU »



1. TlepedeHb IIaHUPYEMBIX PE3yJIbTATOB O0YyUYCHUS MO TUCLUILIHMHE

1.1. Ilenu npenonaBaHus AUCIHUIUIMHBL. MTOJY4YE€HHE CTYACHTaMU HEOOXOAMMBIX 3HAHUH
JUI TIPUMEHEHUS] METOAO0B HMH()OPMAIIMOHHBIX TEXHOJOTMH W HMCKYCCTBEHHOTO WHTEJUIEKTA B
npo(ecCHOHANIBHON JEeSATEJFHOCTH, 3HAKOMCTBO C aJirOPUTMaMHM MAIIMHHOTO OOy4YeHHs,
OLIGHKOH KadecTBa PELICHHW 3a/1a4 MAIIMHHOTO OOyYCHHsI, MAIIMHHOTO 3pEHUS U Ip. 3a/1a4 B
00JIaCTH HMCKYCCTBEHHOTO HWHTEJUICKTa; OCBOCHHE O0a30BBIX TEXHOJOTMH HCKYCCTBEHHOTO
UHTEJUICKTA. .

1.2. JlucummianHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTEILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIHTATOB OOYUEHHS MO JUCLUIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pesynbTratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs AMCHMIUIMHBI OOYYaroImIUiics JOJDKEH 00JanaTh CleIlyoUMMU
KOMIIETEHIIMSIMU MM UX 4acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHIUKATOPOB MX JOCTHKCHHS

Konn
Kareropus (rpymnna) Koa u HauMeHOBaHKE UHAMKATOPA
HauMEHOBaHHUE
KOMIIETEHIIUU HNOCTHXKEHNS KOMIIETEHIINU
KOMIIETEHIIUUA

OIIK-4.3.1 3HaTh pHIHOK MH(POPMAITMOHHBIX
CUCTEM M HH(OPMAIIHOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,
AaBTOMATH3HUPYIOIINX OPTaHU3aIOHHO-
TEXHUUYECKUE MPOIECCHI

OI1K-4.3.2 3HaTh c110COOBI NOCTPOEHUS
OpPraHU3aIMOHHO-TEXHUYECKHUX MPOIECCOB C
UCTIOJIb30BaHNEM HH(OPMAIIHOHHO-

OIIK-4 Coocoben .
KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH M CUCTEM

MOHUMATh
npHETMIE paGorsr | ACKYCCTBEHHOTO HHTEIIEKTA
P P OIIK-4.Y.1 ymeTh BBIOUpATh paliiOHAIbHBIE
COBPEMEHHBIX
penieHus B 001acTi HH(POPMALIMOHHBIX
ObmenpodeccruoHanbHble | HHPOPMAIIMOHHBIX .
. TEXHOJIOTUI U CUCTEM HCKYCCTBEHHOTO
KOMITETEHIHH TEXHOJIOTHH 1

WHTEJUICKTa TIPH pa3paboTKe
OpraHU3alMOHHO-TEXHUYECKUX MPOLECCOB
OIIK-4.Y.2 ymeTb BHEPATh

HUCIIOJB30BaTh UX
JJId pCHICHUA 3aaa4

npodeccuoHaNbHOM
WH(OPMAIIMOHHBIE TEXHOJIOTUU U CHCTEMBI
JIESITSIIBHOCTH
HCKYCCTBEHHOT'O MHTEIIJIEKTA B
OPTaHU3AIMOHHO-TEXHUYCCKHE TTPOIIECCHI
OIIK-4.B.1 B1ageTs HaBBIKAMH HaXOXKICHUS
paroHAaIBHBIX PEIICHUN B 001aCTH
WH(OPMAIIMOHHBIX TEXHOJOTHI U CUCTEM
HCKYCCTBEHHOT'O MHTEJUIEKTA TIPH
pa3paboTKe OpraHu3aIMOHHO-TEXHHUECKUX
MTPOIIECCOB
[1K-6 Criocoben [1K-6.3.2 3HaTh OMOIMOTEKH 1
y4acTBOBATh B MPOrPaMMHBIE MIATPOPMBI IS
pa3zpaboTke (YHKIIMOHATLHOTO U JIOTHYECKOTO
AITOPUTMHUYECKOTO U | MPOTPAMMUPOBAHHUS MPUITOKEHHH CHCTEM
[TpodeccuonanpHbie
MIPOrPAMMHOTO HUCKYCCTBEHHOT'O MHTEJICKTA
KOMIIETSHIIH
o0ecrieueHus [1K-6.Y.2 ymeTb pa3pabaTbiBaTh
CPEJICTB ¥ CHCTEM MPOTPaMMHBIC TPUIIOKECHHS CHCTEM
ABTOMATHU3AINH U MCKYCCTBEHHOT'O MHTEIJIEKTa; HACTPauBaTh

YIPaBJICHUS OCHOBHbI€ NTPOrpaMMHBbIE MIIATHOPMBI U




KOMITOHEHTBI CHCTEM UCKYCCTBEHHOTO
WHTEJUIEKTa Ha 0COOEHHOCTH MTPOOIEMHOM
obnactu

[1K-6.B.2 BnafgeTh COBOKYIHOCTbIO METOJI0B
HACTPOIKH OCHOBHBIX IPOTPAMMHBIX
m1aTGopM U KOMIIOHECHTOB CUCTEM
HCKYCCTBEHHOI'O MHTEJIJICKTa Ha
0COOCHHOCTH MPOOIEeMHON 001acTH

2. Mecro nucuurnHbl B cTpykType OI1
JucnurmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, pPaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYCHHUU CIICYIOIIUX JTUCIUILINH:
— «Maremaruka. MareMaTHYeCKUM aHAIN3)
— «Maremartuka. Teopust BEpOATHOCTEH M MaTEMaTHUYSCKAs CTAaTHCTHKAY
— «ANTOpUTMHU3ALIUS U IPOTPAMMHUPOBAHUE).

3HaHus, TOJYYCHHbIE TPH M3YyYEHWHM Marepuana JIaHHOW AUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSTEJIbHOE 3HAY€HHE, TaK U UCIOJb3YIOTCS IIPU U3YUYEHUU IPYTUX JTUCLMILIAH:

— «CraTucTHYECKHE METO/ILI B YIIPABJICHUHN CI0KHBIMU TEXHUYECKMMH CHCTEMaMU,

— «MeXIUCIUIINHAPHBIN OPOEKTY.

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlaHHbIe 00 00IIEM OO0BbEeMe JHUCIUILIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 10 TUCIUILTUHE (M paclpeie]iCHue 3TOH TPYAOEMKOCTH TI0 CEMeCTpam) IPEeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIITUHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemKocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoilt n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
17 17
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabota) (KII, KP), (uac)
HK3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 57 57
Buo npomesicymounoit ammecmayuu:. 3ayer, Tindd
mudd. 3auger, sx3amen (3auer, udd. 3aq, ' Hudd. 3aq.
D3, ) 3ad.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCIUTUIMHBI
4.1. PacnpeneneHue TpyI0E€MKOCTH JUCLHUIUIMHBI 10 pa3/ielaM U BUIaM 3aHSATHI.
Paznenbl, TeMbI TUCHMIIMHBI U UX TPYAOEMKOCTh MPUBEACHBI B Tabuie 3.

Ta6muma 3 — Pa3nensl, TeMbI IUCIUIUIAHBI, KX TPYI0EMKOCTh




P Jlexmmnm | 113 (C3)| JIP KII CPC
a3JIeNIbl, TEMbI TUCITUILTHHBI

(uac) (uac) (gac) (uac) (gac)
Cemectp 6
Paznen 1. MickyccTBEHHBIH MHTEIICKT: TPUMEHEHHUE B 5 5 2 10
npoQeCcCUOHATLHON IEATETHHOCTH
Paznen 2. OcHOBBI MaIIMHHOTO OOYYeHUS
Tema 2.1 Obpabomka danHbIX
Tema 2.2 Illocmpoenue moodenu. Oyenka moyHocmu 7 3 3 10

Mmooenu
Tema 2.3 Ilpumenernue mooenel MAUWUHHO20 00YYeH s

Pa3znen 3. MamuHHOe 3peHue
Tema 3.1 Mawunnoe 3penue 6 npogheccuoHabHOU 4 5 5 10
oesimenvrocmu. Obpabomka uzobpasxicenuii

Tema 3.2 Hetiponnvie cemu 6 MauuHHOM 00yueHUU

Paznen 4. O6paboTKa €CTECTBEHHOTO SI3bIKA
Tema 4.1 Ocnosrule 3adauu. Cunmaxcuueckuti u
Mmopgonocuneckuil ananus 2 4 4 15
Tema 4.2 Hetiponnvie cemu 05 06pabomku
eCcmeCcmeenHo20 s13bIKd

Pazgen 5. TexHOIOrHH HCKYCCTBEHHOTO UHTEIIEKTA B
MPOMBIIIUIEHHOCTH

Tema 5.1 Hnmennexmyanvhvie agmomamusuposamHble 2 3 3 12
U pO6OMUUPOBAHHBIE CUCEMbL

Tema 5.2 A0OumusHbvle mexHono2uu 1 UMUMAYUOHHOE
MOOenUposanue

HUroro B cemectpe: 17 17 17 57

Utoro 17 17 17 0 o7

IIpakTrueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
OoOy4JarlolMMHUCS  ONpENEJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢  Oyayuieu
npodecCHOHATIBHOMN 1€ TeNbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O ITUKJIA

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKIITMOHHBIX 3aHATUH

1 HckyccTBeHHBI HHTEJIEKT: IPUMEHEHUe B
npogecCHOHATBHOM 1esITeTbHOCTH
Tennenuuu nudpoBoit s3koHOMUKH. OO1Iast XapaKTepUCTHKa

Nunyctpun 4.0, monsitue mudpoBoit Tpanchopmanuu.
OrnpeneneHne HCKyCCTBEHHOTO MHTEIUIEKTa. MIHTennekryansHble
MIPUIJIOKEHUS JUIsl HAYYHBIX HCCIEA0BaHUM, IPOU3BOJICTBA,
yIpaBieHUs NPeANpUsITUEM, YIIPaBICHNs KaueCTBOM U Ou3Hec-
npoueccamu. COBpeMEHHBIE METO/IbI PEATTU3ALIUN
MCKYCCTBEHHOI'O MHTEJIEKTa: MIHTEpHET Belen,
peKOMeH1aTelIbHbIe CUCTEMBI, aHaIU3 TaHHbIX, DigData,
o0J1ayHbIe TEXHOJIOTUH, aJ/IUTUBHBIE TEXHOJIOTHH, BUPTYyaIbHas
U JIONOJIHEHHAs peaibHOCTH, O10KkuelH. [Iporpammubie

MIPOJIYKTHI.

2 OCHOBBI MAIIMHHOTO 00Y4YeHHS




Tema 2.1. Obpabomra oannwvix

[Tpobnembl KauecTBa U OYUCTKH JaHHBIX. MeTobl cOopa
JaHHBbIX. AHanu3 naHHbIX. [lapcuHr. Ananurnueckue
mwiatdopmbl: Tableau, KNIME, PowerBI. ITocTtpoenue
JIandop 0B, BU3yaau3anus JaHHbIX. bUOIHOTEKH sS3bIKa
nporpammupoBanus Python

Tema 2.2. I[locmpoerue modenu. Oyenka mouHocmu mMooenu
MeTtopl MalIMHHOTO 00yuyeHus. ba3oBble alropuTMbl pelIeHUs
3aJ1a4 perpeccu, Kiaccupukaluy 1 KiacTepusanuu. MeTpuku
KadecTBa. S3piku nporpammuposanus (Python) u
AHAIUTUYECKHUE TIATGHOPMBI JIJIsl peann3alii aropuTMOB
(KNIME)

Tewma 2.3. Ilpumenenue mooeneti MAuUHHOZ0 00)YeHUs.
[IpuMeHeHre METOJ0OB MAIIMHHOTO 00Y4YEeHHUSI B

npoeccCuoHaNbHOM NeSTeNbHOCTH. 3HAKOMCTBO C BPEMEHHBIMU
psiiaMu, peKOMEHIaTeIbHBIMU CHcTeMaMu. Bo3aMokHOCTH
6ubmunorek Python (Sklearn) u ananutuueckux miaatpopm

MamuHHOe 3peHne

Tema 3.1 Mawunnoe 3penus 6 npogheccuonanbHol
desmenvrocmu. QObpabomra uzoopasjicenuil

3agaun MammHAOTO 3peHusi. O0paboTka H300paKeHUH
(puabTpsl, KIaccuduKaims, 006JacTh MIPUMEHEHHS).
Tewma 3.2 HetiponHvie cemu 6 MauunHoOM 3peHulU.
Heiiponnsie cetu. [IpuHimn paboTbl HEHPOHHBIX CETEH,

OCHOBHBIE 3a1a4n. HelipoHHbIE ceTH, TPUMEHAEMBIE B
KoMIbIoTepHOM 3penun. bubmmoreku TensorFlow, PyTorch.

O0padoTKa ecTeCTBEHHOI0 A3bIKA

Tema 4.1 Ocnosnvie 3a0auu. Cunmaxcuieckutl u
Mopgonoeuueckuii ananuz

3ajaun aBTOMaTU4YeCKOr 00paboTKu TekcTa. JlemmaTuzanms.
Tokenuzanus. Cremmunr. Hopmanusanus. CioBapu.
Mopddonornueckuii aHau3

Tema 4.2 Hetiponunvie cemu 0115 06pabomxu ecmecmeenHo2o
A3bIKA

Heiiponnsie cetu 17151 06pabOTKH €CTECTBEHHOTO SI3bIKa,

OCHOBHBIE TOTOBbIE OMOTMOTEKH, MPUHIHI paboThl. bubnuoTexu
TensorFlow, PyTorch.

TexHO0J0IrMH HCKYCCTBEHHOT0 HHTEJJIEKTA B
NMPOMBIILIEHHOCTH

Tema 5.1 Humennexmyanvrvlie asmomamusuposantvle u
pobomuzuposanmvie cucmemol

Brenpenve aBToMaTH3UPOBAHHBIX CUCTEM Ha TTPOU3BOICTRE.
BupTtyanpHas cpefa B ynpaBlieHUU pOOOTU3UPOBAHHBIM
KOMILTIEKCOM. Y TaJICHHBIC TEXHOJIOTHH KOHTPOJIS M YITpaBJICHUS
pPOOOTU3UPOBAHHBIM KOMIUIEKCOM. OONayHble TEXHOJIOTHH,
OsokueliH. BupTyanbHast 1 TOMOJIHEHHAs peaTbHOCTh

Tema 5.2 A0oumugnsie mexnonrocuu u UMUMayUOHHOE
Mooenuposarue

Coznanne mojeneil. AJIUTUBHOE TPOTOTUIIUPOBAHUE.

AZITUTUBHOE TTPOU3BOCTBO M €T0 OPTaHHU3AITHS.




I/IHTeJIJIeKTyaJIBHBIe CUCTCMbI KOHTPOJII Ka4CCTBAa NPOAYKIIUU.
I/IMI/ITaL[I/IOHHOG MOZACIIMPOBAHUC TCXHOJIOTHYCCKUX ITPOLCCCOB

4.3. Ilpaktuueckue (CeMHUHAPCKUE) 3aHATHS
Tembl IpakKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 aux Ne
No | Tembl npaktrueckux | DopMbl IpakTUYECKUX | TpPymOEeMKOCTb, |IPaKTUYECKOM |pasjieia
/1 3aHSATUN 3aHATHHI (gac) MMOATOTOBKH, | JUCITHII
(1ac) JIUHBI
Cemectp 6
1 Bupl 1aHHEIX, ['pynmoBasauckyccus 4 4 2
MIAPCHHT
2 Busyanu3zarus Pemenne 4 4 2
JaHHbIX, Bl CUTYAIlMOHHBIX3a/1a4
aQHAIUTHUKA
3 [TocTpoenue Pemenue 4 4 2
QJITOPUTMOB CUTYaAIlMOHHBIX3a/1a4
4 CpaBHeHue I'pynnoBasguckyccust 2 2 3
pe3yNIbTaToB
peanuzanuu
QJIITOPUTMOB
MAaIIMHHOTO
oOydeHus ¢
MOMOIIBIO
AHAITUTHYECKON
wiatdopmsl KNIME
1 sI3bIKa
POrPaMMHUPOBAHHUS
Python
5 ABTOMaTHUYECKHE I'pynnoBasguckyccust 3 3 5
MIPOU3BOJICTBA
Bcero 17
4.4. JlabopatopHble 3aHSATHUS
Tewmbl JTabopaTOPHBIX 3aHATHUH U X TPYIOEMKOCTh IPUBECHBI B TaOIUIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HanmenoBanue 1a00paTopHBIX padboOT TpynoeMKOCT®, | MPaKTHUIECKOH | passieia
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JINHBI
Cemectp 6
1 Buszyanuzanus nanneix, Bl ananutuka 2 4 2
2 O06paboTtka 1 aHanu3 gaHHBIX B Python 2 4 2
3 Pemenue 3aau kinaccudukanum 2 4 2
4 Pemenue 3amau perpeccun 2 4 2
5 Pemienue 3agauu kinacrepusaiumn 2 4 2
6 Pemrenue 3a1a4 MammmHHOTO O0yUYESHHS B 2 2 2
a"Hamutryeckot atgopme KNIME
7 BpemeHnHsle psiibl 2 4 3




8 Knaccudukanms n300paxeHnii MallmmHHOTO 3 4 3
3perus B Python

Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOH PabOThI
Y4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl caMocTosiTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Ta6ymmma 7 — Bugbsl caMOCTOSTENHHOM pabOTHI M €€ TPYA0EMKOCTh

N Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
yac yac
1 2 3
H3ydeHne TeopeTHUecKoro MmaTepuania
20 20
nucuuruael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J3)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU
27 27
atrectauuu (I1A)
Bcero: 57 57

5. Ilepedyenn yueOHO-METOIUYECKOTO 0OECTICUSHUSI
JUIS CAMOCTOSITENIbHON PabOoThl 00yYarOIUXCsl [0 JUCIUIUIMHE (MOTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHON padoThl 00yJaromMXcsl yKa3aHbl B
nm. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHpb eUaTHBIX U DJIEKTPOHHBIX y4eOHBIX M3/IaHUI NMpHUBEIeH B Ta0IuUIE 8.
Tabnuua 8— [lepeueHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUI

KomuectBo 3x3eMIuisipoB

Hlup/ bubnuorpapuyeckas ccpuika B Obmorexe

URL anpec (KpoMe AIIEKTPOHHBIX
IK3EMIUISIPOB)
https://znanium.com [amupo JI., Crokman [[x. KommbrotepHoe
/catalog/document?id=358712 3penue: Yuebnuk — BUHOM, 2020. — 763

C.

https://e.lanbook.com/book/173806 | Censukuu B. B. KommbrotepHoe 3peHue.
Ananu3 n 06paboTka n300pakeHUH. —
WznparensctBo «Jlanby, 2021. — 152 C.

https://e.lanbook.com/book/176662 | Octpoyx A.B., Cypkosa H. E.
CucreMbl HCKYCCTBEHHOTO
HHTEIEKTa. — MI31aTeIECTBO



https://znanium.com/

«JIamby», 2021. — 228 C.

https://e.lanbook.com/book/157579 | Tleunkora T. I'., Baiiumrreita FO. B. Mongenu
U METOJIbI HCKYCCTBEHHOTO MHTEIICKTA:
yueOHoe nocobue. — Cubupckuit
OenepanpHbd YHEBEpcureT, 2019. — 116 C.

004 Crenamxkunaa A. C., 'ymuna E. A., 5 ax3 (BM)
C 79 ®porosa E. A. OCHOBBI HCKYCCTBEHHOTO
HWHTEIUIEKTa B IPO(eCcCHOHATBHON
JESITEBHOCTH : Y4eOHO-METOANICCKOS
mocobue — CII6: 'YAIL — 110 c.

004 Crenamkuna A. C., Oxpenuios B.B., 5 7k3 (bM)
Cs5l1 ®ponosa E. A. OCHOBBI HCKYCCTBEHHOTO
HHTEJJIEKTa B IpodeccrnoHanbHOH
JesITeIbHOCTH : yueOHoe mocobue — CII6:
I'VAIL. - 153 c.

7. IlepeyeHb AIMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMAaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «HTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — TlepedeHb DIEKTPOHHBIX OOPA30BATENBHBIX PECYPCOB  HHMDOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue
https://arxiv.org/ arXiv HaydHslil sKypHaII € IIOCIETHUMH JTOCTHKEHHSIMHU B 00J1aCTH
MCKYCCTBEHHOTO MHTEJUIEKTA
https://www.kaggle.com/ CucremMa opraHu3aluy KOHKYPCOB MO UCCIIEI0BAHUIO TaHHBIX
https://github.com/ Be6-cepsuc miist xoctunra IT-npoekTo

https://colab.research.google.com | Hoyt6yk ot I'yrut mjist paboThr
/notebooks/welcome.ipynb?hl=ru

https://jupyter.org/ HoyTtOyx st paboTsl
https://scikit-learn.org/stable/ Bbuomorteka sklearn
https://matplotlib.org/ bubaroTeka matplotlib

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsSI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT'0 TPOTPAMMHOTO OOECTICUeHHs TTpeicTaBiieH B Tadsmie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmeHnoBanue

He npenycmorpeno

8.2. IlepeueHp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM



https://colab.research.google.com/

Ne /1 HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO TMpoIiecca MO TUCIUIUTHHE, IPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | JIaGopaTopusi HCKYCCTBEHHOI'O MHTEJIJIEKTa M U(PPOBBIX 13-13
TEXHOJIOTHI B METPOJIOTHH

10. OneHouHBIE CpeICTBA ISl TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTALIUH
10.1. CocTaB OIICHOYHBIX CPEICTBIJS TPOBEACHUS IPOMEKYTOUYHOW aTTECTAlluU
oOyJaromuxcs 1o AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS TPOBEACHHSI IPOMEKYTOYHON aTTeCTalluN

Buj npoMexxyTo4HOil arTecTanun IlepedyeHb OLIEHOUHBIX CPEJICTB
JuddepeHmpoBaHHbIN 3a4ET Crrcox BOIpOCOB;
Tectsr;
3anaqu.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHA C(OPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajulbHas IIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIUM, KoTopas npuBeaeHa B Tabauie 14. B Teuenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKaja  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHIINN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEIFHO U TPAMOTHO €T0 M3J1araeT;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJOXKEHUS C MPAKTUIECKOM
JESITEIIbHOCTHIO HAIPABJICHIS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CITeIMaTM3UPOBAHHBIX TIOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOWMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYLIECTBY WM3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JACSITEIHHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TOHITHH.

«XOPOLLIO»
«BAYTEHO»




OI1reHKa KOMIIETEHITN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU

JUTEPaTypPhI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;

«y/IOBJICTBOPUTEITHHOY .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TPUMEHEHUU 3HAHHMA
HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsIeTcs B (OPMYITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— o0OyJaromuiicss HE YCBOWJ 3HAYUTEILHOM 4YacTH MPOrPaMMHOTO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  MpH
«HEYOBJICTBOPUTEITHHOY .
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAPaBIICHUY;
«HE 3a4TCHO»

— HE MOXKET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHUS;
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

— UCHBITBIBACT TPYAHOCTHU B IPAKTUYCCKOM IIPUMCHCHUHN 3H8,HPII>1;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sKk3aMeHa IpeIcTaBlIeHbl B Taoumie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/m [Tepeuyens BonmpocoB (3a1a4) 115 IK3aMeHa Kox
MHIMKATOpa
Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera Kon
MHAMKATOpa

1 OnummMre BHEAPEHNE UCKYCCTBEHHOTO MHTEIUIEKTA B OIIK-4.3.1
poheCCUOHAITBHON IEATETLHOCTH

2 OnummMre METObl peaM3allii HCKYCCTBEHHOIO NHTEJIEKTA OIIK-4.3.2

3 Onummre nporpaMMHBIE IPOSYKTHI U SI3BIKU OIIK-4.V.1
MIPOrpaMMUpPOBaHNE, TPUMEHSEMbIE JUIsl CO3/IaHuUs
MHTEJUIEKTYAJIbHBIX CUCTEM

4 Onumure MeToIpl cOopa TaHHBIX OIlK-4.Y .2

5 [Tpoananu3zupyiite npoOaeMy OYMCTKU JAHHBIX OIIK-4.B.1

6 Onumure, Kak MPOXOJIUT XpaHEHHE JaHHBIX [1K-6.3.2

7 Onuiure BpeMeHHbIE psi/ibl B TPO(ECCHOHANBHOM [1K-6.Y .2
JIeSITeNIbHOCTH

8 Onuiure pekoMeH1aTeNbHbIe cucTeMbl B mpodeccuonanbHoit | I1K-6.B.2
JIeSITeNIbHOCTH

9 OnuimTe JOCTOMHCTBA MAIIMHHOTO OOYYCHUS: ONPE/IeIICHHE, [1K-6.3.2
Ha3Ha4YeHUe, KIacCu(UKanus METOI0B

10 OnuiuuTe alropuT™ MOCTPOSHUS MOIeTH MamuHHOro oOyuenust | [1K-6.3.1

11 Onuire MeTo bl perpeccun. Kak mpoXouT OlleHKa KauecTBa [1K-6.3.1
MOJIETIEH PETPECCUU

12 Onuiunre Metop! kKiaccudukaryu. Kak npoxoauT oneHka [1K-6.3.1
KayecTBa Mojesel kiaccupuxkauuu ?

13 Omnummre MeToabl kKiactepuzanui. OIeHKa KadyecTBa MOeTIeH [1K-6.3.1
KJIaCTepHU3aLUH

14 Yro BBI y3HAI PO MAIIMHHOE 3PEHUE B MPOPECCUOHATBHOM I1K-6.3.2




JACATCIBbHOCTH

15 Uro BBI y3HAI PO 6A30BbIE METOABI 00PAOOTKH U300paXKEHHIA: OIIK-4.V.1
(GUIbTPBI, KJIaCCU(PHUKAIMS, UX Ha3HAYCHUE

16 Uto BbI y3HAI PO HEHPOHHBIE CETH B MALTMHHOM 3PEHUU OIlK-4.V.1

17 OnuimuTe, Kak MPOUCXOANT 00pab0OTKa ECTECTBEHHOTO SI3bIKa B IIK-6.Y .2
PO eCCHOHATBHON ACATEIBHOCTH

18 Omnuiute, 9yTo Takoe «Jlemmaruzanusty. « TOKEHM3aAIH». I1K-6.3.
«CremmuHry. «Hopmanmuzanusy. «CioBapmy.
«Mopdonornuecknii aHaIM3»

19 Onumure BHEAPEHNE UCKYCCTBEHHOTO UHTEIUIEKTA B OIIK-4.V.1

npoeccroHaIbHO 1eATENbHOCTH

Mpe/ICTaBIeHbI B Tabuie 17.
Tabmuna 17 — Ilepeyers TeM Juist KypcOBOTO MPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOIl paObOTHI

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

No 11/t [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS
B KypCOBOH paboThI
Y4eOHbBIM IIJIAaHOM HE IPETYCMOTPEHO
Bonpocel Ui mpoBeneHUsT IPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — [IpumepHBbIii IepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

1

Omnpenenure, B KaKylo U3 3TUX UTP MAIIMHBI IOKA UTPAIOT HE JIy4IIe
JIFOICH?

=TOoKep

mraxmaTbl

[IANITKH

CTpaTerus

IT1K-6.3.1

Omnpenenure, B Kakyto U3 3a7a4 00pabOTKN €CTECTBEHHOTO S3bIKa
KOMIIBIOTEP peIIaeT XyXke OOJIbIINHCTBA JIFOIeH?
=paclo3HaBaHUE peun

pelIeHne KpocCBOPI0B

JUTEpaTypHBINA EPEBOJI C OHOTO A3bIKA HAa JPYroi
Mopdonoruueckuii aHaians

I1K-6.3.2

Onummre, Kak paboTalOT caMble MOMYJISIPHbIE AITOPUTM MAIIMHHOTO
nepeBoza?

= IporpaMMbl 00y4arOTCsl Ha IEPeBEICHHBIX TEKCTaX, OMPEACIISIOT
CTaTUCTUYECKNE 3aKOHOMEPHOCTH B IIEPEBOJE CIIOB, IPEIIIOKECHU,
TEKCTOB

MamuHeI criepBa epeBOJAT TEKCT Ha CBOM MAIIMHHBIN S3BIK, 3aTEM
HMHTEPIPETUPYIOT Ha 3aJJaHHBIN SA3bIK IIEpPEBOJA

Nmeercs OTAeNbHBIA aNrOpUTM JJI KaXKI0W Napsl 3bIKOB

ITIK-6.V.1

IIpoananusupynire cutyanuro: «B koukypce ImageNet yxxe MHOTO €T
Y4aCTBYIOT IPOTPaMMBbI, COPEBHYIOIIUECS B PACIIO3HABAHUH
n300paxxeHui. YToObl MOOEIUTH, OHU JOJKHBI PA3JIEIUTh HECKOIBKO
MUJUIHOHOB M300paxkeHui Ha 22 000 ki1accoB, COBEPIINB MUHUMYM
omnook. Kak yacto ommbaroTcs gydiiie mporpaMMHbIE TPOAYKTHI?»
=IpUMEPHO B 5%, NPEB30LILIN YETIOBEKa

npuMepHO B 10%, npeB301In yeaoBeKa

IIK-6.Y.2




MPUMEPHO B 5%, 4EIOBEK MOKA CIIPABISAETCS JTy4Yllle
npuMepHO B 10%, yestoBeK MoKa CIpaBiIseTCs JIydlie

[Tpoananusupyiite curyanuto: «CooOIecTBO aBBTOMOOHMIBHBIX
WH)XEHEPOB pa3paboTaio ImKajay aBTOHOMHOCTH aBTOMMIOTOB OT 0
(TOJTHOCTBIO MEXaHUYECKOE YIpaBIIeHHE) 10 5 (aBTOMOOHIIb TIOJHOCTHIO
yrpasisieTcs: 0e3 uelioBeKa: HeT HU pyJiis, HU nenaneii). Cambie
MPOJABHHYTHIC MOJICITH MIPUOIINKAIOTCS K TPETHEMY YPOBHIO
aBTOHOMHOCTH. Kak oH omuckiBaeTcs?»

=MallliHa eJIeT caMa, HO B HEKOTOPHIX 00CTOSTEILCTBAX MOXKET
moTpeOOBaTh y BOAUTES B3SITh KOHTPOJIbL Ha ce0s;

aBTOMOOWJIb CIIOCOOEH Y4acTBOBAThH B IBMKCHUH JIaXKE B TOM CIIydae,
€CIT BOJMTENb 3aCHYI U €r0 He pa30yanTh;

YIIPaBJICHUEM 3aHUMAETCS XKHUBOW BOJUTEIh, HO MHOTHUE Ba)KHBIC
(GYHKIIUY, BKJIIOYAs PYJICHUE U TOPMOXKCHHE, aBTOMATU3HPOBAHBI

IT1K-6.B.1

Omnpenenute, 4To HAOIIOAACTCS HA BBIXOJIC aITOPUTMOB 00pabOTKU
M300paXKeHUIA

=HOBOE€ U300paKEeHUE

KOJIMYECTBEHHBIE XapaKTEPUCTUKU U300pakeHN
BBICOKOYPOBHEBOE ONMKCAHKUE H300pasKECHHS

COBOKYITHOCTh O0OBEKTOB Ha N300pasKEHUH

IT1K-6.B.2

PacckaxxuTe, 4TO MPOUCXOAUT C U300pAKEHUEM B pe3ysIbTaTe
pUMEHEHHS (QUIBTPA YCUIICHHUS BBICOKMX 4acTOT?
=BBIJICJICHUE TPAHUILL

CIJIaKMBAHME IIYMOB

YCUJICHUE MEJIKUX JeTajel

MOBBIIIEHUE KOHTPACTHOCTH N300pasKeHHSI

IT1K-6.3.1

Pacckaxxute, 4TO MPOUCXOTUT C MEIKUMHU OOBEKTAMH Ha U300paKeHUH
MocJie MPUMEHEHUs K HeMYy MeJMaHHOTO (PUIIbTpa ¢ OONIBIINM pa3MepOM
s1Ipa CBEpTKU?

= UCYE3HYT

OyAyT CHIIBHO Pa3MBbIThI

CHJIBHO KOHTPaCTHUPYIOTCS

HHUYEr0 HE NMPOU30UJIET

I1K-6.3.2

Pacckaxxute, yTO MPOU30MAET, €CIIU K U300paKEHUIO TPUMEHUTh
MeIMaHHBIN (QUIBTP CO CIUIIKOM OOJIBIINM SAPOM CBEPTKU?
=AucCrepCus IIyMmOB Ha I/1306pa)KeHI/H/I YMCHBUIUTCA

JMCTIepCHs IIIyMOB Ha U300pakKeHUU YBEJINUUTCS

Ha I/1306pa)K€HI/II/I TOSABATCS JOIMMOJIHUTCIIbHBIC ITYMOBBIC ITUKCEIN

[1K-6.3.1

10

Onpenenure, kakoi GpuibTp 0bmaanaet 3¢p(HekToM CoXpaHeHHs rpaHuLl?
=MeJIMaHHBIN

I'aycca

Jlamtaca

Cobens

I1K-6.3.2

11

Onpenennre, Kak Ha3pIBaCTCs MPeoOpa3oOBaHUE H300PAKEHUS, €CITH JIIIS
pacuera IpKOCTH KaXKIO0T0 MUKCENS UCTIONIb3YIOTCS SIPKOCTH COCETHUX C
HUM MIHKCceeit?

=JOKaJIbHBIM

TOYEUYHBIM

r100aIbHBIM

aalTHBHBIM

[1K-6.3.1

12

Onpenenure, Kakas 3a/1a4a 3aKI04aeTcs B pa30MEHUN BHIOOPKU
M300paXeHM Ha cXoxue (10 copepKaHuio)?

[1K-6.3.1




=KiaccuduKaIus
KJIaCTepU3aIIHs
cerMeHTaIus
perpeccust

13 [Ipoananmm3upyiite 3amauy: «/1s pemenus kinaccupuKayy moaydeHo I1K-6.VY.1
3nagenne AUC=0.5»1. D¢ dextuBen mu kinaccuduxarop?
=HeT, AUC 10JKeH cTpeMuThes K 1

Het, AUC nomxken crpeMutbest k 0

na

14 IIpoananusupyiite 3anauy: «cxonusle nannble cogepxar 10 [K-6.Y.1
00beKTOBY». CKOJIBKO KJIacTepoB OyzeT Ha § 1mare uepapxuyeckon
aryiomeparuu?

15 [Ipoananusupyiite 3anauy «MIMEOTCA BEKTOPA, OMMCHIBAIOLIME IBA I[IK-6.VY.1
obowekra vl =(1,2,3), v2 =(2,2,2)». Haiitu paccrostaie MUHKOBCKOTO

Mexay oobekTamu I r=3. OTBET OKPYIUIUTH JO COTHIX
=1.26

16 [Tpoananusupyiite 3anauy «Jlanel 1Be perpeccuu ¢ Ko3phuueHTaMu [1K-6.3.1
nerepmuHaiuu -0,85 u 0.85». Kakas perpeccust mpeanodrurenbuee ¢
TOYKHU 3PCHHUS aJICKBATHOCTHU?

= ¢ ko3 purnmenTom aerepmuHanuu 0.85

¢ koapdunrenTom nerepmuHaiuu -0.85

o0e aJIecKBaTHBI

00¢ HeaIeKBaTHBI

17 [Ipoananusupynire 3anauy: «J/laH BEKTOp pealIbHBIX 3HAYECHUN OTKIIMKA [1K-6.3.1
Y=(2,2,3) u BexTop npeackazanuii Y_pred = (1,2,1)». Paccunrath
omOky MAE ¢ okpyrieHuem 10 1ByX 3HaKOB

1,00

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOYYaroUIUMXCs 3a04HON (OpPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHA
WHAMKATOPOB, XapaKTEpU3YIOLUX JdTanbl (HOpMUPOBaHMS KOMIETEHLIMM, coaepxaTcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Meroauyeckue yKazaHus IA OOYYArOMIMXCS 1O OCBOCHHIO JIGKITMOHHOTO
Marepuana.

OcHOBHOE Ha3zHauY€HWE JICKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE W3NOKeHHEe ydeOHoro marepuana. HasHaueHUE COBPEMEHHOW JIEKIIMH B




paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYHUTH BCIO MH(POpPMAIMIO MO TeME, a B OCBOCHHH
(GyHAaMEHTaIbHBIX NpOOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMs, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIEKIs pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOieMbl, AaeT IEeTbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCHOHATBHO-IENOBBIX  KauecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJICHUS.

— TOsBJIIEHHE HEOOXOJMMOT0 HHTEpeca, HEOOXO0AUMOTO Il CAMOCTOSTEIbHONU PabOThI;

— TIOJy4YyeHUE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIlIne Tofbl;

— HayyuTbCs METOJUYECKH oOpabarbiBaTh MaTepuasl (BBIAEIATH IJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKDETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3iIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAATbCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM pA3aTOYHOIO MaTepuaja IpH IPOBEIAEHUM KOPOTKHX JHUCKycCHl 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHMOHHOIO MaTepuara:

— JIGKLIMM COTJIaCHO pazzenam (Tadu.3) u temam (1abdi.4).

11.2. Meroauueckue yka3aHHS Uil OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTUYECKUX
3aHATUN

11.3. TlpakTHueckoe 3aHATHE SBISIETCS OJHOM W3 OCHOBHBIX (OPM OpraHU3AIUH
y4eOHOro Mpolecca, 3aKJIYaolascs B BBIMOJIHEHUH OOYYalOUIMMHCA MOJ PYKOBOJACTBOM
npenojaBaTesisi KOMIUIEKca y4eOHbIX 3aJaHUM C 1I€TbI0 YCBOCHUS HAYYHO-TEOPETUUECKHUX OCHOB
y4eOHOI TUCIMITIIMHBI, TPUOOPETEHUS! YMEHHI U HABBIKOB, OIBITa TBOPUYECKOH J1€ATETbHOCTH.

[enbro mpakTUYECKOTo 3aHATHUS ISl 00y4aroIIerocs SBJSETCS MPUBUTHE 00YUarOIIMMCS
YMEHMU U HAaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Inanupyemble pe3ynbTaThl IPU OCBOEHUU 00YYaIOIIUMCS PAKTUYECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHUW IpH pelleHUH
KOHKPETHBIX 3a/1ay;

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOIN aKTUBHOCTH,;

— OBJAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCLUIINHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHMSI TOJMYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 33 TaHHI;

— obecrneueHne palMOHAIBHOIO COYETaHMs KOJIIEKTMBHOM M MHIUBHIYaIbHOH (GopMm
o0OyueHusl.

VY4eOHO-MeToinYecKoe MOcoOre B U3JaHHOM BHJIE

Crenamkuna A. C., I'ymmna E. A., ®ponoBa E. A. OCHOBBI HCKYCCTBEHHOIO
UHTEIJIEKTa B MPOPECCHOHANBHON AEATEeIbHOCTH : ydeOHO-meToamueckoe mocobue — CIIO.:
I'VAIL.-110c¢



IIpakTHyeckne 3aHATHA: KYpCc N0 AucHUIVIHHE «OCHOBBI MCKYCCTBEHHOI'O
HHTEJIEKTA B NMpodeccHOHANbHOM AesiTebHOCTH - LMS

11.4. Meroauueckue yKa3aHus s OOYYarOIIMXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B  xonme BbImonHEeHHs 51a0OPaTOPHBIX pabOT OOyYarOIIMICS NOJDKEH YriayOuTh H
3aKpEeNUTh 3HAHMsS, NMPAKTHUYECKUE HABBIKHM, OBJA/JETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BeinonHenue 51abopatopHbIX paboOT 0Oy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacCThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpenensieMoil y4eOHbIM IUITAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUIUINHBI;

— 3aKpeIuleHHe, Pa3BUTHE U JeTallu3alls TEOPETUYECKUX 3HAHMM, MOJyYEHHBIX Ha
JEKLUSX;

— IOJIyueHHe HOBOM MH(OpMAIMH 10 3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboThl ¢ 1a00paTOPHBIM
o0opysoBaHUEM U pUOOpamHu.

11.5. Metoauueckue yka3aHusi A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xonme BeimonHeHus m1abOpaTOpHBIX pPadOT OOydYalOMIMHCA MAOKEH YIIyOUTh H
3aKpenuTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJTHU(UKAUOHHON XapaKTEPUCTHUKON 0O0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHATUTUYECKOUN YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

BreinonHenue n1a0opaToOpHbIX pabOT 00ydaroIUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIeTYIOIMX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKpeIUIeHHE, Pa3BUTHE W JIETATM3AIlUs TEOPETHUYECKMX 3HAHWH, TOJTYYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIUH 110 U3y4aeMON AUCHUILINHE,

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajaHne K BBIOJHEHHIO JIA00PaTOPHON PadoThl BbIIACTCS NIPENOIaBaTeIeM B HavalIe
3aHATHUS B COOTBETCTBUU C IJIAHOM 3aHATUH. Tembl 1a00paTOpHBIX pabOT MpUBEAEHBI B Ta0I. 6
JTAHHOM MPOrPAMMBI.

Brinonnenue nabopatopHoit pabOThl COCTOUT U3 TPEX ATAIOB:
—  aHAJIUTUYECKOTO;
— pacuyeTHO-rpauIecKoro;
—  KOHTPOJIBHOTO B BUJIE 3aLIUTHI OTUETA.
Crpykrypa u ¢popma oruéra o 1adopaTopHoii padote
Otuér o naboparopHOil paboTe NOJKEH COAEpXaThb TUTYJbHBIM JUCT, OCHOBHYIO
4acTh, BHIBOJIBI IO PE3YJIbTATaM HUCCIICAOBAHHIM.



Ha tuTynbHOM nMcTe NOJDKHBI OBITH yKa3aHbl: Ha3BaHUE IMCLUIUIMHBI, HAa3BaHUE
nabopaTopHOW pabOThl, (aMUIWsg W WHUIMAIBI TpernojaBarens, (aMuiIdsgs W WHHUIAAJBI
CTYZIEHTA, HOMEp €ro y4eOHOU IPyIIIbl U AATHI 3aLIUTHI pabOTHI.

OcHOBHas 4acTh JOJDKHA COJEpXkaThb 3aJaHue, pe3yJbTaTbl 3KCIEPUMEHTAIBHO-
NPaKTUYECKON paboThl, pacUETHO-aHATUTUIECKHAE MaTePHAJIBI.

BeiBoabl 10 mpojenaHHON paboTe MOJKHBI COJEpKAaTh PE3yibTaThl IKCIEPUMEHTOB,
NPOBEAEHHBIX CTYACHTAMH Ha CTEHIAX, MX pe(IeKTUPOBAaHHBIE BBIBOJBI IO 3HAYUMOCTH
9KCHEPUMEHTA, aHaJIU3y BUJOB U MOCIEICTBUNA NOTEHIIMATIBHBIX IOTPELIHOCTEN, KOTOPhIE MOTJIN
BIMATHh Ha «YHCTOTY JKCIEpUMEHTa». Takke BBIBOJ JOJDKEH COJAEPKaTh OTBET Ha BOIPOC —
KaKle OCHOBHbIE Hau0oJIee CII0KHBIE FJIEMEHThl METOAUKN UM ObUIO HEOOXOAUMO BBIIOIHUTE U
C UeM JJaHHas CJI0KHOCTb ObLIa CBsI3aHa

TpebdoBanusi K 0(p)OpMIIEHUIO 0TYETA 0 JIA0OPATOPHOIT padoTe

Otuer o nabopaTtopHOii paboTe JOIDKEH COACPKATh: TUTYAbHBIN JIHCT, OCHOBHYIO 4acCTh,
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIeI0BaHUM.

Ha mumynonom nucme NOIDKHBI OBITh YKa3aHbl: Ha3BaHUE MUCIMIUIMHBI, Ha3BaHHE
nabopaTopHOil paboThl, (GaMuiaMs M UHULMAIBI IpernojaBaTens, (aMwinsd U HHULUAIBI
CTYJEHTa, HOMEp €ro y4eOHOM I'pYIIIbI U JaTa 3alluThl paboThlI.

Ocnosnasi wacmv JOJDKHA COJEpXKaTh 3aJaHHe, pe3yJbTaTbl HKCIEPUMEHTAIbHO-
NPaKTUYECKON pabOTHI, paCUETHO-aHAIUTUIECKHE MaTEPHAJIbl, TUCTUHT KOAA/CKPUH dKpaHa.

Bv1600v1 110 IpojiennaHHOM paboTe JOKHBI COJIEpKaTh OCHOBHBIE PE3yJIbTaThl 110 paboTe.

TutynbpHBIN TUCT OTYETA OJKEH COOTBETCTBOBATH 11A0JIOHY, IPUBEICHHOMY B CEKTOpE
HopMaTHuBHOM nokymenTtaruu ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOM 4YacTH OTYeTa JOJKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeboBaHusi NpHUBEAECHbI B CEKTOpE HOpMATHUBHOW HokyMeHTauuu ['YAII
https://guap.ru/standart/doc

[Tpu dopmHupoBaHUM CIIMCKAa MCTOYHHKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHUsl CIIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTarmu ['Y ATl https://quap.ru/standart/doc

11.6. Meroauueckue ykazaHus JUIsi OOYJAIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJaroNIUiicsl BBIMOIHAET paboTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE MpENnojaBares, HO 06e3 ero HemocpeaCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocs (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUpOBaHUe pabovyero BpeMeHHU, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIEeYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOYy4YeHMs, MOMOraeT IOJyYUTh HAaBBIKM IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBSIIONIMMH  CAMOCTOSITENIbHYIO  paloTy
00yYaroIUX CSASIBIISIOTCS:

— y4eOHO-METOAMYECKHU MaTepHal Mo JUCIHUILINHE;

— Kypc B LMS.

11.7. MeTtoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.


https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IIPEIyCMATPUBACT KOHTPOJIb KayecTBa 3HAHUM
00y4aroIuxcsl, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUATIIINHBI.

11.8. Metoau4eckue yka3zaHus sl O0Oy4aroUIMXCcs MO MPOXOXKICHHIO MPOMEKYTOYHON
aTTeCTallUU.

[Ipomexxyrounast ~ arrecTamusi  OOy4arolUMXCs  MPEAyCMAaTPUBAET  OLICHMBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— auddepeHunpoBaHHbIl 3auyeT — 3T0 ¢dopMa OLEHKUM 3HAHWM, MOJYyYECHHBIX
00ydJarouMMcs Mpy U3y4eHUH JAUCIHUIUIMHBI, TIPU BBIITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIEA0BATENbCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
COTIUYHOY, «XOPOIIO», «yJAOBIETBOPUTEIHHOY, KHEYTOBIECTBOPUTEIHHOY.

Jluct BHECEHUs U3MEHEHUH B Pab0UyI0 MPOTrpamMMy JUCIUILIAHBI

Jlata BHECeHUs

. Jlata u Ne
U3MEHCHUU U IToamuce
N N . MPOTOKOJIA
TOTIOJTHEHUHA. Copeprkanne U3MEHEHHUH U TOTIOTHEHUN sacenamHs 3aB.
[Moamnuck BHECIIIETO kadempoit
Kadenpsl

N3MCHCHUS




