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AHHOTaNINA

Hucuummmaa  «OCHOBBI  MCKYCCTBEHHOTO  WHTEIIEKTa B NPO(ECCHOHATLHOM
JESTEIIbBHOCTH» BXOAMT B 00pa30BaTEJIbHYIO MPOTpaMMy BBICIIEIO 0O0pa3oBaHUs — MPOTrpamMmy
OakamaBpuaTa TIO HANpaBICHUIO TOATOTOBKM/ crenuanbHocTH 27.03.02 «YmpasieHue
KauecTBOM» HampaBieHHocTH «lludpoBoe KadecTBO U NPOEKTUPOBAHUE MPOTYKIHH.
Juctummaa peanu3yercs kadempoid «Neby.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIETYIOIIUX KOMIIETEHIIUH:

[IK-6 «CrocoOeH TMPUMEHSTh TEXHOJOTMH HUCKYCCTBEHHOTO  HMHTEIUIGKTa B
npodecCuOHANBHOM e TEIIbHOCTI

Conepxanve NUCHMIUIMHBI OXBaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C OCHOBaMH
TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJUICKTA.

[IpenogaBanne AUCHUILIMHBI MPEAyCMATPUBACT CIEAyIONIHe (OPMbI OpPTaHU3AINH
y4eOHOro mpoliecca: caMoCToATeabHas paboTa 00yyaronerocs, JeKIuu, Ja0opaTopHble padoThI,
MPaKTUYECKHUE 3aHATHUS.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B (hopMe 3a4eTa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3pIK 00yUeHUs IO JUCIUILTUHE KPYCCKHM »



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Ilenu npenoaaBaHusi JUCUUIUIMHBL. TOJyYE€HUE CTYIEHTAMU HEOOXOAUMBIX 3HAHUM
JUIl TIPUMEHEHUS] METOJO0B MH()OPMAIMOHHBIX TEXHOJOI'MH M HMCKYCCTBEHHOIO HHTEJIEKTa B
npoeCCHOHATIBHON JEATENbHOCTH, 3HAKOMCTBO C QJITOPUTMAaMH MAIIMHHOTO OOYy4YCHHS,
OLIEHKOI KadecTBa peLIeHUH 3a/a4 MAIIMHHOIO OOy4YeHMsI, MAllIMHHOIO 3pEHUs U JIp. 3a/1ad B
00JTIaCTH HMCKYCCTBEHHOTO WHTEIJICKTa; OCBOCHHE Oa30BBIX TEXHOJOIMHA HCKYCCTBEHHOTO
VHTEIIJICKTA.

1.2. JlucumnnuHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYEeMOH  y4acCTHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BbICHIEr0 00Opa3oBaHus (Jajiee —
OII BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus AUCLMILIMHBI 00ydYaroluiics AOKEH 00jazaTh CielyroIUMU
KOMIIETEHIMSIMU WM UX YacTAMU. KoMIeTeHIMY U MHAMKATOPbI UX JTOCTH)KEHUS IPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIMNA U HHINKATOPOB MX JOCTHIKCHHS

Konn
Kareropus (rpymnmna) Ko u HauMeHOBaHWE UHAMKATOPA JOCTUKECHUS
HaMEHOBaHUE
KOMIIETEHIIUU KOMIIETEHIIUU
KOMIETEHIINHU

I1K-6.3.1 3HaTh 0a30BBIE TEXHOJOTUN
MCKYCCTBEHHOT'O MHTEJIJIEKTA, OCHOBHBIE
QITOPUTMBI MAIIMHHOTO O0yYEHUs1, METObI
OIICHKU TOYHOCTHU PEIICHUS

TIK-6.3.2 3HaTh METOABI UMHUTAIIHOHHOT'O
MOJICTTUPOBAHUS

I1K-6.Y.1 ymeTs 006pabaThiBaTh,
BHU3yQJIM3UPOBATh U aHAIM3UPOBATH JIAHHBIC
I1IK-6.Y.2 yMeTh NpUMEHATh CTaHIapTHHIE

[1K-6 Cnocoben
aJ'IFOpI/ITMI)I MAaIIIUnHHOT O 06y‘~IeHI/I$[,

MPUMEHSITh
TeXHOTOIHH KOMIBIOTEPHOTO 3peHHs, 00paboTKH
[Ipodeccuonanbubie €CTECTBEHHOTO SI3bIKa Ha 0a3e aHAJTUTUIECKOMH
HCKYCCTBEHHOTO
KOMITETEHIIUU w1aTopMbI W/UIH S3bIKA TPOTPAMMHUPOBAHUS
HHTEJUIEKTA B
. | Python
npodeccuoHaNbHOM
[IK-6.B.1 BnageTs HaBbIKAMH peLICHUS
JeSITENLHOCTH

NPaKTUYECKHX 33J1a4 C MPUMEHEHUEM
TEXHOJIOTHI UCKYCCTBEHHOTO UHTEJIEKTA,
NPUMEHEHHUS aITOPUTMOB MAITUHHOTO 00YUYEeHHS
Y OIIEHKH TOYHOCTU UX PAOOTHI; MPUMEHECHUS
aHanutudeckux miaargopm, Bl uncTpyMEeHTOB 1
Ap.

[1IK-6.B.2 BnageTh HaBbIKaMU PUMEHEHUS
MMHTAIIMOHHOTO MOJICITMPOBAHUS (PU3NUECKHUX U
TEXHOJIOTMYECKUX MPOIECCOB

2. Mecro nucnuIuiHHbEL B cTpykType OI1

JucuumnimHa MOKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YyYECHUH CIEAYIOIUX JUCIUTUIAH:

— «Maremaruka. MareMaTHYeCKIM aHAIN3»

— «MatemaTtuka. Teopust BEpOSITHOCTEN U MAaTEMATHUYECKAsI CTATUCTHKA»

— «AJropuTMM3AIUS U IPOrPAMMUPOBAHUE).

3HaHuUs, MOJYyYEHHbIE NPU M3YyUYEHUU Marepuana JaHHOM JAMCIHUIUIMHBL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS TIPU U3YUYEHUU APYTUX AUCUUTUINH:




— «CTaTHCTHYECKHE METOIBI B VIIPABJICHUH CIOKHBIMUA TEXHUYECKUMHU CHCTEMAMMY,
— «MeXIUCIMITTMHAPHBIN IPOEKTY.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMecTpam) IpeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemkKocmep OuUCYUNJIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 34 34
AyoumopHhuie 3anamus, BCETo vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3au, | 3ayer 3auer
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI IUCIUITITHHBL Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (gac) (dac) (gac)
Cemectp 6
Paznen 1. ickyccTBEeHHBIM MHTEIIEKT: IPUMEHEHUE B ) 2 2 10
podeCCHOHATLHON IeATeIFHOCTH
Paznen 2. OcHOBBI MaIIMHHOTO 0OYYeHUS
Tema 2.1 Obpabomka danuvix
Tema 2.2 I[Tocmpoenue modenu. Oyenka mounocmu 7 3 3 10
mooenu
Tema 2.3 Ilpumenenue mooenetl MAWUHHO20 00VUeHUs]
Pazgen 3. MamunHoe 3peHue
Tema 3.1 Mawunnoe 3penue 6 npogheccuonanvbHol 4 5 5 10
desimenvrocmu. Obpabomka uzobpadxcenuii
Tema 3.2 Hetiponnvie cemu 6 Mauunnom ooyyenuu




Paznen 4. O6paboTKa €CTECTBEHHOTO SI3bIKA
Tema 4.1 Ocrnosnvie 3a0auu. Cunmaxcuyeckui u
Mopghonozuueckuil aHanus 2 4 4 15
Tema 4.2 Hetiponnvie cemu 015 06pabomxku
ecmecmeento20 s3blKd

Paznen 5. TexHOIOrMH HCKYCCTBEHHOI'O MHTEIIEKTA B
MPOMBIIUICHHOCTH

Tema 5.1 HnmennexmyanvHvie agmoMamusupo8anHule 5 3 3 12
U pobOMU3UPOBAHHBLE CUCTEMDbL

Tema 5.2 AoOoumusnvle mexHono2uU U UMUMAYUOHHOE
MoOenuposanue

Hroro B cemectpe: 17 17 17 S7

Hroro 17 17 17 0 57

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCs B  HEMOCPEICTBEHHOM  BBINOJHEHUU
o0ydJalomMMuUCs  OMNpeNeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢  Oyn;ymiei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TeM JEKIMOHHOTO [IUKIIa

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIMOHHBIX 3aHATHH

1 HckyccTBeHHBIH MHTEIEKT: IPUMEHEHHE B
npo¢deccuOHATILHOM 1eSITeJIbHOCTH
Tennenuunu 1 poBoit skoHoMUKU. OOIIas XapaKTepUCTUKA

WNunycrpun 4.0, nouarue nudpoBoit TpaHchopMaIuu.
OrnpezenieHne UCKYCCTBEHHOTO UHTEIUIEKTa. VIHTeeKkTyanbHble
MPUJIOKEHUSA [T HAYYHBIX UCCIIEA0BaHUM, POU3BOJICTBA,
yIIpaBJICHUS MIPEANPUIATHEM, YITPABICHHUS KaueCTBOM U OM3HEC-
niporieccamu. COBpeMEHHBIE METO/IbI peaTu3aiiuu
HMCKYCCTBEHHOTO MHTEIUIeKTa: IHTEpHET Bellel,
pEeKOMEeHIaTeNbHbIE CUCTEMBI, aHAIHU3 JaHHbIX, DigData,
o0JauHbIe TEXHOJIOTUH, aIIUTUBHBIE TEXHOJIOTUU, BUPTYaJIbHAS
U JIONIOJTHEHHAs peanbHOCTH, OokueiiH. [Iporpammubie
IIPOIYKTHI.

2 OCHOBBI MAIIMHHOTO 00y4YeHH S

Tema 2.1. Obpabomka danmwvix

[TpoGnemMbl KauecTBa M OUYMCTKH JTaHHBIX. MeTo bl cOopa
JMaHHBIX. AHaIU3 AaHHbIX. [lapcuHT. AHaTUTHYECKHE
mnatdopmsl: Tableau, KNIME, PowerBI. IToctpoenue
JTanioop/10B, BU3yanu3alus JaHHBIX. BUOIHOTEKH sS3bIKa
nporpamMmmupoBanus Python

Tema 2.2. Ilocmpoenue mooenu. Oyenka mouHocmu Mooenu
MeTo 16l MaIIMHHOTO 00y4YeHHUs. ba3oBbie arOpUTMBI pEIICHUS
3aJ1a4 perpeccuu, KiacCupuKaluy 1 KiacTepu3anuu. MeTpuku
KauecTBa. S3biku nporpammupoBanus (Python) u
AHATUTUYECKUE TIATHOPMBI JITsl peaTU3aIiH aJTOPUTMOB
(KNIME)

Tema 2.3. Ilpumenenue mooenet MauunHo20 00yyeHus




[IpumMeHeHre METO10B MAITMHHOTO O0Y4YEHUs B
npodecCHOHATEHOM IEATEIILHOCTH. 3HAKOMCTBO C BPEMEHHBIMH
psAaamMu, peKOMEHIaTeJIbHBIMU cucTeMaMu. Bo3moskHoCTH
oubmmorek Python (Sklearn) n ananutuueckux miardopm

3 MamuHHoe 3peHne

Tema 3.1 Mawunnoe 3penus 6 npogheccuonarbHoll

oesmenvrocmu. Qbpabomka u300padiceHull

3agaun MamMHHOTO 3peHus. O0paboTka n300paKeHUH

(puabTpsl, KIaccudukaiys, 00JacTh TPUMEHEHU).

Tewma 3.2 Hetiponnvie cemu 6 MawunHOM 3peHUU.
Heiiponnsie cetu. [Ipunium paboThl HEHPOHHBIX CETEH,

OCHOBHBIE 3a/1auu. HelipoHHBIE CeTH, MPUMEHSEMBbIC B
KoMmbloTepHOM 3peHun. bubmmoreku TensorFlow, PyTorch.

4 O0padoTKa ecTeCTBEHHOI0 A3bIKA
Tema 4.1 Ocrosuvbie 3a0auu. Cunmaxcuveckuii u
MoOpghonocuyeckull anaiuz
3anaun aBTOMaTH4eCKON 00paboTKu TekcTa. Jlemmaruzarus.
Toxenuzanusi. Cremmunr. Hopmanuzanus. CiioBapu.
Mopdonoruueckuit aHanms3
Tewma 4.2 Hetiponnvie cemu 0151 06pabomru ecmecmeeHHo20
A3bIKA

Hetiponnsie cetu 11 06pabOTKH €CTECTBEHHOTO SI3bIKa,

OCHOBHEBIE TOTOBBIE OMOTMOTEKH, MPUHIUT paboThl. bubnmnoTexu
TensorFlow, PyTorch.

5 TexH0JI0IrMH HCKYCCTBEHHOT0 MHTEJJIEKTA B
NMPOMBIILIIEHHOCTH
Tema 5.1 Uumennexmyanvrvie asmomamusuposamntvle u
PobomuU3UpPOBAHHbIE CUCTEMDbL
Brenpenne aBTOMaTH3UPOBAHHBIX CUCTEM Ha MPOU3BOJICTBE.
BupryansHas cpefa B ynpaBlieHUH pOOOTU3UPOBAHHBIM
KOMILIEKCOM. Y JTaJICHHBIE TEXHOJIOTHH KOHTPOJIS M YIIpaBIECHUS
pPOOOTU3MPOBAHHBIM KOMIUIEKCOM. OONayHble TEXHOJIOTHH,
OsokueiiH. BupTyanbHas ¥ 1OMOJIHEHHAS peaTbHOCTh
Tema 5.2 AooumusHvle mexHono2uu u UMUMAYUOHHOE
Mooenuposarue
Coznanne mojaeneil. AIIMTUBHOE TPOTOTUIIMPOBAHUE.
AJUTUTUBHOE TIPOU3BOJICTBO U €TI0 OpPTraHU3aIusl.
HHTennexTyanbHbIe CUCTEMBI KOHTPOJIS KaueCTBA MPOAYKITUH.
NmMurtanmonHoe MOIETMPOBAaHUE TEXHOJOTUUECKHUX MTPOIIECCOB

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEIEHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYTOCMKOCTb

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyloeMKOCTh, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(gac) JIUHBI

Cemectp 6

1 ‘ Buppl 1aHHBIX, ‘ ['pynnosasguckyccus ’ 4 ’ 4 ’ 2




MAPCHHT
2 Busyanuzarnus Pemtenue 4 4 2
IaHHbIX, Bl CHUTYyalMOHHbIX3a/1a4
aHAJIMTUKA
3 [MocTpoenue Pemenue 4 4 2
JITOPUTMOB CUTYallMOHHBIX3a/1a4
4 CpaBHeHue I'pynnoBasauckyccus 2 2 3
pe3yNIbTaToOB
peanuzanuu
QJIITOPUTMOB
MaIIMHHOTO
o0y4eHus ¢
TIOMOIIIBIO
AHAJIUTUYECKON
matgopmbl KNIME
U SI3bIKA
IPOrPaMMHUPOBAHHUS
Python
5 ABTOMaTHYECKHE I'pynmoBasiguckyccust 3 3 5
IPOU3BOJICTBA
Bcero 17
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh PUBEACHBI B TA0HIIC .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HanmenoBanwue 1ab0paTopHBIX paboT TpynoemKocTs, | mpakTHHECKOH | paszena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 6
1 Busyanuzauus nanseix, Bl ananutuka 2 4 2
2 Oo6paboTtka u aHanu3 gaHHbIX B Python 2 4 2
3 Pemenne 3amay knaccudukanmu 2 4 2
4 Pemenue 3amau perpeccuu 2 4 2
5 Pelenue 3a1auu KiacTepu3aluu 2 4 2
6 Pemienue 3a1a4 MammHHOTO 00yUeHHs B 2 2 2
aHanutuyecko miaargopme KNIME
7 BpemenHsle psizibl 2 4 3
8 Krnaccudukanus nzobpaxeHuiit MammHHOTO 3 4 3
3penus B Python
Bcero 17

4.5. KypcoBoe nMpoeKkTupoBaHKE/ BHITOTHEHUE KyPCOBON PabOThI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJatoIIIXCs
Bunasl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0uLe 7.




Tabauna 7 — Buzabl camocTosTenbHONU paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3yueHne TeopeTUYecKoro Marepuasia
20 20
nucuuriHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimosnnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KonTponbubie pabotsl 3a04HiKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOU 27 27
arrectanuu (I1A)
Bcero: o7 o7

5. IlepeueHs yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJITIO)
Y4eOHO-MEeTOAMYECKHE MaTepHalbl Il CAMOCTOSITENIbHON pabOThl OOYYaromIMXCsl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3aHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.

Tabmuua 8— [lepeyeHp MevyaTHBIX U DJICKTPOHHBIX YUEOHBIX H3TaHUH

Komtuectso OK3CMIULIPOB
Hludp/ B OnOImoTeke
bubnuorpapuyeckas ccpuika
URL anpec (KpoMe SIIEKTPOHHBIX
9K3EMILISIPOB)
https://znanium.com [lamupo JI., Crokman JIx. Kommsroreproe
[catalog/document?id=358712 3penue: Yuebunk — BUHOM, 2020. — 763 c.
https://e.lanbook.com/book/173806 | Censtukun B. B. KommnbroTepHoe 3penue.
Amnanmu3 1 00paboTka n300pakeHUN. —
WspatensctBo «Jlauby, 2021. — 152 c.
https://e.lanbook.com/book/176662 | Octpoyx A.B., Cypkosa H. E.
Cucremsl HCKYCCTBECHHOTI'O
HHTEIEKTa. — MI31aTeIECTBO
«JIanby, 2021. — 228 c.
https://e.lanbook.com/book/157579 | Ilennkora T. I'., Baiiamreitn FO. B. Monenu
Y METOJIbI HCKYCCTBEHHOTO MHTEJUICKTA:
yaebHoe mocobne. — Cubnpcekmii
Odenepanbubiii Yausepcuret, 2019. — 116 c.
004 Crenamkuna A. C., I'ymuna E. A., 5 JK3. (BM)
C 179 ®posnosa E. A. OCHOBBI HCKyCCTBEHHOTO

WHTEIUICKTa B MPO(HEeCCHOHATEHON
JESITeIBHOCTH : Y4eOHO-METOAMICCKOS
nocobme — CII6: TYAIIL - 110 c.

004 CrenamxkuHa A. C., Oxpenwios B.B.,

5 3k3. (bM)



https://znanium.com/

C5l1 ®ponosa E. A. OCHOBBI HCKYCCTBEHHOTO
HHTEJUIEKTa B IPO(eCcCHOHATIBHON
JesITeIbHOCTH : yaeOHoe mocobue — CII6:
I'VAIL - 153 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAMMBIX I OCBOEHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJCKOMMYHHUKAIMOHHOU ceTr «MIHTepHEeT»
URL agpec HaumeHnoBanue
https://arxiv.org/ arXiv Hay4HbIi )KypHaJI C MOCIEIHUMHU JTOCTHKEHHSMH B 00J1aCTH
HCKYCCTBEHHOTO MHTEJUICKTa
https://www.kaggle.com/ Cucrema opraHu3aiyuid KOHKYPCOB 110 UCCIICTOBAHUIO TAaHHBIX
https://github.com/ Beb6-cepsuc miist xoctrHra IT-npoexToB

https://colab.research.google.com Hoyt6yk ot I'yri mist paboTsl
/notebooks/welcome.ipynb?hl=ru

https://jupyter.org/ HoyTtOyxk 1y1st paboThI
https://scikit-learn.org/stable/ Bbuomuoreka sklearn
https://matplotlib.org/ bubGnuoreka matplotlib

8. Ilepeuenr HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOIr0 IPHU OCYLIECTBICHUU
00pa30BaTENLHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepeuyeHpb ucnonbp3yeMoro NporpaMMHOro odbecredeHus npejacrasieH B Taduune 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He mpenycmorpeno

8.2. IlepeucHb MH()OPMATMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW [UIsi  OCYIIECTBIICHHS
00pa30oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TPECTaBIeH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/m MaTepHUaTbHO-TEXHHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )

1 | JJaBopaTopust HCKYCCTBEHHOT'O MHTEJIEKTA M IUPPOBBIX 13-13



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

TEXHOJIOTHH B MCTPOJIOTHHN

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
00ydaromuxcs Mo JUCUUIUINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

Bua npoMexyTo4HOM arTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

3auer Crincox BOIpPOCOB;
TecTsr;
3amaun.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyYaIONMMUCS MPUMEHSICTCS S-0aThbHas MIKaia OIEHKA cPOpMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHune cemecTpa MOXKET MCIOIB30BAThCS
100-6annpHast ~ mKajma ~ MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurtepuu olieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETCHITHI

OrieHKa KOMITETEHIUN

XapakrepucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad MmIKaia PaKTep (bopvmp

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MatepHai;

— YBEPEHHO, JIOTUYHO, I10CJIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsACh HA 3HAHUS OCHOBHON W JOMOJHHUTEIBHOH JHTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHS C IPAKTUIECKOM
JeSTeIbHOCTBIO HAaIIPABICHMUS;

— yMeJl0 000CHOBBIBAET M ApTyMEHTHUPYET BbIIBUTaeMbIE€ UM UJIEH;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— CBOOOIHO BJIAJICET CHCTEMON CTIEMAIM3UPOBAHHBIX MMOHSITHH.

COTIIMYHO»
(GavTCHO»

— oOyuyarouiicss TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
M0 CYILIECTBY WM3JlaraeéT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JI€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MMOJI0KEHHUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIMaTU3UPOBAHHbBIX OHSATHM.

«XOPOILIIO»
«3a4TEHO»

— o0yuyaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBINA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYJHEHUsT B MPaKTUYECKOM NPUMEHEHUU 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUPYET Hay4IHBIC MTOJOKEHNS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB M 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHIA.

«YHAOBJICTBOPUTCIIEHO»
GauTCHO»

— oOyyaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— J0IIYyCKacT CYHICCTBCHHBIC OHH/I6KI/I n HETOYHOCTU npu
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apIyMEHTUPOBATh Hay4YHBIE II0JIOKECHUS;

— He GOopMYJIHPYET BBIBOJIOB M 0000IICHUI.

«HCYOOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»




10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bomnpocsl (3amaun) nms s5Kk3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne n/mt [lepeuenp BonpocoB (3aa4) AJs IK3aMEHa Kon
UHIMKaTopa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bomnpocsr (3amaun) nis 3avera / qudd. 3aduera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera
No /it [Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auera Ko
UHIMKaTopa

1 Onumure BHEAPEHUE UCKYCCTBEHHOTO UHTEIUIEKTA B [1IK-6.3.1
npodeccuoHaIbHOM 1eATENbHOCTH

2 Onuimure METO/Ibl peajln3alii HCKYCCTBEHHOTO HHTEIIEKTa [1K-6.3.2

3 OnuiuTe TporpaMMHbI€ POAYKTHI U S3bIKU [IK-6.VY.1
pOrpaMMUPOBaHUE, TPUMEHSIEMBIE IS CO3/IaHuUs
WMHTEJUIEKTYaJIbHBIX CUCTEM

4 Onumure MeTo bl cOOpa JaHHBIX [IK-6.Y.2

5 [Tpoananm3upyiite npoodaeMy OUYHUCTKH JTAHHBIX I1K-6.B.1

6 Onumure, Kak MPOXOJUT XPaHEHHE JaHHBIX [1K-6.B.2

7 Onummre BpeMeHHbIE PsAJIbI B IPo(eccuOHAIbHON [1K-6.3.1
JeSITEJIbHOCTH

8 Onwumure pekoMeHIaTelIbHbIe CHCTEeMBI B podeccnonanpaoit | 11K-6.3.2
JeSITeNIbHOCTH

9 OnuimTe JOCTOMHCTBA MAITMHHOTO OOYYCHHUS: ONIPEICIICHHE, [1K-6.3.1
Ha3zHaueHHe, KIacCU(pHUKALUs METOI0B

10 OnuimTe aropuT™ MOCTPOSHHS MOJIeN M MamHHOro 00yueHus | ITK-6.3.1

11 Omnummre Metoasl perpeccuu. Kak mpoXoauT olleHKa KayecTBa [1K-6.3.1
MOJIeJIeH perpeccuu

12 Onumute Metop! knaccudukarnmm. Kak mpoxoauT orieHka [IK-6.Y.1
Ka4yecTBa Mojesel Kiaccupukanuu ?

13 Omnuiute Meto bl Kiactepusaimy. OleHKa KauecTBa MOJIeIei [K-6.V.1
KJIACTepU3ALIUH

14 Uto BBI y3HA PO MAIIMHHOE 3pEHUE B POPECCHOHATBHON [IK-6.Y .2
JeATeIbHOCTH

15 Uro BBI y3HAM PO 6Aa30BBIE METOABI 00PAOOTKH N300paKECHHIA: [IK-6.Y.2
(GuIbTPBI, KIaccuUKaIys, UX Ha3HAUCHHE

16 Uto BBl Y3HAII PO HEHPOHHBIE CETH B MAIIMHHOM 3pPEHUH [1IK-6.Y.2

17 OnuiuunTe, Kak IPOUCXOAUT 00pabOTKa €CTECTBEHHOT'O S3bIKa B [IK-6.Y .2
pohecCHOHATLHOM IS TETbHOCTH

18 Onumure, uro Takoe «Jlemmaruzarmsy. « TokeHU3aumsa». T1IK-6.Y .2
«Cremmunry. «Hopmanuzanus». «CroBapmy.
«Mopddonornueckuii aHaInu3»

19 Onummre paboTy HEMPOHHBIX ceTel B 00paboTke ectectBeHHoro | [TK-6.Y.2

SI3bIKA

[lepeuenr TeM s KypcOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KYpCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpPCOBOI'O TPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOI pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM il KypCOBOT'O MPOEKTUPOBAHUS/BITTOIHEHHS

KYpCOBO# pabOThI




‘ Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Tabauna 18 — IlpumepHbii IepeyeHb BONPOCOB JJisl TECTOB

. Kon
Ne n/nn [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB
UHIMKaTopa
1 Onpenenure, B KaKyr0 U3 TUX UIP MAIIUHBI [I0KA UTPAIOT HE JIy4lle [1IK-6.3.1
monen?
=I10Kep
LIaXMaThbl
HIaIIKH
cTpaTerus
2 Omnpenenure, B Kakyro U3 3a/1a4 00pabOTKH €CTECTBEHHOTO s3bIKa [1K-6.3.2
KOMIIBIOTEP peIlaeT Xyxe OOJIbIINHCTBA JToAeH?
=pacrno3HaBaHHE peuu
peleHre KpocCBOPAOB
JIUTEpaTypPHBIN IEPEBOJ C OJHOTO SA3bIKAa HA IPYTOi
MOp(OJIOTHUECKUI aHAIN3
3 Onumure, Kak paboOTarOT caMble MOMYJIIPHbIE AJITOPUTM MAILIMHHOTO [IK-6.Y.1
nepeojaa?
= IporpaMMbl 00y4JalOTCs Ha IEPEBEICHHBIX TEKCTaX, OMPEIEIISIOT
CTaTUCTUYECKHE 3aKOHOMEPHOCTHU B IIEPEBO/JIE CIIOB, IPEATIOKEHUH,
TEKCTOB
MaruHsl criepBa epeBOAsT TEKCT Ha CBOM MAIIMHHBIN S3bIK, 3aTEM
MHTEPIPETUPYIOT HA 3a/laHHBIN SA3BIK ITEPEBOIA
VMeeTcst OTAEIBHBIN aNrOpPUTM JUIs KaKJIOW Iaphl SI3bIKOB
4 [Ipoananusupyiite curyanuto: «B konkypce ImageNet y:xe MHOTO J1€T [IK-6.Y.2
Y4acTBYIOT IPOTpaMMbl, COPEBHYIOIIMECS B PACIIO3HABAHUH
n3o0paxeHuil. YToObl MOOEAUTH, OHU JOJIKHBI Pa3I€IUTh HECKOIBKO
MWITMOHOB n300paskeHui Ha 22 000 kj1accoB, COBEPUIMB MUHUMYM
ommn6ok. Kak yacto ommbaroTcs ydiine IporpaMMHbIEe TPOIYKTHI )
=NPUMEPHO B 5%, MPEB3OILIIN YEIOBEKA
npuMepHo B 10%, MpeB30ILIN YeaoBeKa
IIPUMEPHO B 5%, 4ETI0OBEK TOKa CIIPaBIISIETCA JTyYlle
npuMepHo B 10%, yesnoBek Moka CupaBJiseTCs JIydIe
5 [Tpoananuzupyiite curyanuio: «CoooO11ecTBO aBTOMOOMIBHBIX [1IK-6.B.1
MHXEHEPOB pa3padoTao MKaly aBTOHOMHOCTH aBTONMUIOTOB OT ()
(TIOJTHOCTBIO MEXaHUYECKOE yIpaBieHUe) 10 5 (aBTOMOOMIIb MOJTHOCTHIO
yIpaBisieTcsi 0e3 4eJloBeKa: HeT HU pyJis, HU nexaieit). CaMmbie
MPOABUHYTHIE MOJIEIH MPUOIINKAIOTCA K TPETHEMY YPOBHIO
aBTOHOMHOCTHU. Kak oH onuckiBaercsa?»
=MallliHa eJIeT caMa, HO B HEKOTOPBIX OOCTOSTENBCTBAX MOXKET
noTpeboBaTh y BOJUTENIS B3SITh KOHTPOJIb Ha ce0s;
aBTOMOOMJIb CIIOCOOEH y4acTBOBATH B IBUKEHUH JIaXKe B TOM CIIydae,
€CJIM BOJAUTENb 3aCHYJI U €r0 He pa30yauTh;
YIPaBICHUEM 3aHUMAETCS KUBOW BOJUTENb, HO MHOTHE Ba)KHbBIE
(GyHKIIMH, BKJIIOYAsl pyJIeHHE U TOPMOKEHHE, aBTOMAaTU3UPOBAaHbI
6 Omnpenenure, 94TO HAOIIOAACTCS HA BBIXOE AITOPUTMOB 00padOTKH I11IK-6.B.2

M300paxeHHi
=HOBOE M300pAKEHUE




KOJINYECTBEHHBIC XapaKTEPUCTUKU U300paKeHUH
BBICOKOYPOBHEBOE ONMCAaHHUE H300pasKeHUS
COBOKYITHOCTb 00BEKTOB Ha H300pasKeHUH

7 PacckaxuTe, 4TO MPOUCXOIUT C U300PAKEHUEM B pe3yJIbTaTe I1K-6.3.1
NpUMEHEHHS (QUIBTPA YCUIICHUS BBICOKMX 4acTOT?
=BblJIeJICHUE TPAHMUII
CTJIaKUBaHHE IIIyMOB
YCHIJIEHHE MEJIKUX JeTaleit
MOBBIIIIEHUE KOHTPACTHOCTH N300payKEeHHSI
8 PacckaxuTe, 4TO MPOUCXOIUT C METKUMH 00beKTaMu Ha n3o0pakennn | [1K-6.3.2
nocje MpUMEHEHHsI K HeMy MEeIMaHHOTO (GHIIBTpa C OOJIBIINM pa3MepoOM
siApa CBEPTKU?
= UCYE3HYT
OyIyT CUJIBHO Pa3MbIThI
CHJIBHO KOHTPaCTUPYIOTCS
HUYEro He MPOU30UIET
9 Pacckaxxute, 94TO MPOU30HAET, €CITH K N300paskeHUIO IIPUMEHUTh [IK-6.3.1
MeJHaHHBIN (UIBTP CO CIUIIKOM OOJBIIUM SIAPOM CBEPTKHU?
=IHCIIepPCHs IIyMOB Ha H300paKEHUU YMEHBITUTCS
JUCTIepCHs IIyMOB Ha NU300paKEHUH YBEITUUIUTCS
Ha M300paKEHUHU MOSIBSATCS IOIOJHUTENIbHbIE ITYMOBBIE TUKCEIU
10 Omnpenenure, kakoi GunbTp obnanaet spdexrom coxpanenus rpanun? | [1K-6.3.2
=MeauaHHBIN
l'aycca
Jlanumaca
Cobens
11 Omnpenenure, Kak Ha3bIBaeTCs peodpazoBanue nzoOpaxenus, ecnu aisg | [1K-6.3.1
pacuera SpKOCTH Ka)KJJ0r0 ITUKCEsl UCTIOJIb3YIOTCS SPKOCTU COCETHUX C
HUM THUKCENeH?
=JI0KaJIbHBIM
TOYEYHBIM
rI100aTbHBIM
aJIalTHBHBIM
12 Omnpenenure, Kakas 3aj7a4a 3aKJII04aeTcsi B pa30MeHUN BBIOOPKU [1K-6.3.1
n300pakeHui Ha CXOXKHE (TI0 COAEPIKAHUIO)?
=Ks1accuuKaIus
KJIacTepU3alus
CerMEeHTaIs
perpeccust
13 [Ipoananusupyiite 3agauy: «/{nsg pemenns knaccuuKanuy Moy4eHo [IK-6.Y.1
3Hauenne AUC=0.5»1. Dddexruren mm knaccupukarop?
=net, AUC nomxeH cTpeMuTthes K 1
Het, AUC nomxeH ctpeMuThbes K 0
na
14 IIpoananusupyiite 3anauy: «lcxoansle nanHblie coaepxar 10 [IK-6.Y.1
00BekTOBY. CKOJBKO KiIacTepoB Oy/ieT Ha § 11are uvepapxuieckon
rioMepanuu’?
=3
4
2
1
15 [Tpoananm3upyiite 3apauy «MIMErOTCs BEKTOpa, OMMCHIBAIONITUE IBA I1K-6.V.1




obowekra vl =(1,2,3), v2 =(2,2,2)». Haiitu paccrostaHie MUHKOBCKOTO
MeX 1y 00bekTamMu JiIs r=3. OTBET OKPYIJIMTh JIO COTHIX
=1.26

16 [Tpoananu3upyiite 3anauy «Jlansl 1Be perpeccun ¢ KoddduimeHTaMmu [1K-6.3.1
nerepmuHanuu -0,85 u 0.85». Kakast perpeccust npeanodTuTesbHee ¢
TOYKHU 3PCHHUS aJICKBATHOCTHU?

= ¢ ko3 purmenTom aerepmuHanmu 0.85

¢ ko3hdunurenTom nerepmuHaiuu -0.85

o0e aJIecKBaTHBI

00e HealleKBaTHBI

17 [Ipoananu3upyiite 3amaudy: «Jlan BEKTOp peasibHbIX 3HAYEHUM OTKJIMKA I1K-6.3.1
Y=(2,2,3) u Bextop npeackazanuiit Y pred = (1,2,1)». PaccunraTs
omuOky MAE c okpyrieHuem a0 IByX 3HAKOB

1,00

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLHMH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpPYOIUX MOPSIAOK U IHpOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalui 00ydaromuxcs
I'VAIL

11. Meroauyeckue yKa3aHus i1 00YUYaIOIIUXCs IO OCBOSHUIO TUCIUTLIUHBI

11.1. MeTtoauueckre yka3zaHus [ OOyYaroIIMXCS 110 OCBOCHMIO JIEKIIMOHHOTO
MmatepHana (eciu npedycmMompero yueoHviM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4€HHE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOM JieKIuu B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJYUYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaJIBHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYHOrOo TIO3HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHsS BBIIOIHSAET METO/I0JOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM o0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS 1IENEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MpENoJaBaTeseM;

— pa3BuTHE NOPOPECCHOHATBHO-JENOBBIX  KayecTB, JIIOOBM K MpeAMeTy H
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONW PabOTHI;

— TIOJy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTH Ha OJMIKaMIINeE TO/IbI;




— HayuyuThCsl METOIUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJABHBIE MBICTH H
NOJIOKECHHS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IUYHBIX
(bopMyITUPOBKax);

— TOJy4YeHHUE TOYHOT'O MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHATHUH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga IMpH IPOBEIEHUU KOPOTKHX AHUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHS OTJENIBHBIX TEMATHK 10 JUCIUTUIMHE.

CrpykTypa npeaocTaBieHus JEKIHOHHOTO MaTepuana:

— JICKIIMM COTJIaCHO pazzenam (Tadi.3) u Temam (1abm.4).

11.2. Meroauueckue ykazaHus JUIsl OOy4aroIUXCs 0 IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

[TpakTuyeckoe 3aHATHE SBISETCS ONHOM M3 OCHOBHBIX (POPM OpraHu3aluM y4eOHOTro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00yYaIOIIMMUCS MOJI PYKOBOJICTBOM IPENoiaBaTess
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4yeOHOMH
JUCLIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HABBIKOB, OIIbITAa TBOPUECKOH E€ATEIbHOCTH.

Lesbro NpakTUYECKOTo 3aHATUS JUIsl 00yUaroIIerocs sBJIsSeTCsl IPUBUTHE OOyYaIOLIMMCS
YMEHUH U HAaBBIKOB IIPAKTUYECKOW EATEIBbHOCTH 110 U3y4aeMOH NUCLMUIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUarOIIMMCS IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alis 3HaHUW IpU pelleHUH
KOHKPETHBIX 337134,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAaMH M METOJUKAMH M3Y4YEHHs KOHKPETHOW yueOHOil
JVCLUATIINHBI;

— BBIpA0OTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYYEHHBIX 3HAHUW s
BBIIIOJIHEHUS 3aJaHUN;

— olecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIIEKTMBHOM M MHIUBHIyaJbHOH (GopMm
o0ydeHusl.

VY4eOHO-MeToin4YecKOoe MOcoOre B U3JaHHOM BH/JIe

Crenamkuna A. C., I'ymumna E. A., ®pomoBa E. A. OCHOBBl HCKYCCTBEHHOT'O
UHTEJUIEKTa B MPO(ECCHOHAIBHONW AEATENbHOCTH @ yuyeOHo-meronundeckoe nocooue — CII6.:
I'VAIL. - 110c.

11.3. Meroanueckue yka3aHusi sl OOYYarOIIMXCsS MO BBIMTOJHEHHIO JIA0OPaTOPHBIX
pabor

B xone BbimosiHEHUs1 J1abOpaTOpPHBIX paboT oOyyaroumuiics OJKeH yriayOouTb U
3aKpENNUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKON
HKCIIEPUMEHTa B COOTBETCTBHM C KBAIM(PHUKAIMOHHON XapaKTEpUCTHKOM 00ydaromerocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT U3 3KCIEPHUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AHAIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUATHIA.

Boinonnenue nabopaTopHbIX padOT 00yYarOIIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelensieMoil ydeOHbIM IUITAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM peIIeHUE CIeTyOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHHSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOW MH(OpMAINH 10 N3y4aeMON AUCIUIINHE;



— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyaoBaHUEM U TIpUOOpaMHU.

3agaHue K BBINOJTHEHNIO J1a0opaTOpHOil padoThl BbIIAETCS IIPENOJaBaTelIeM B Havae
3aHATHS B COOTBETCTBHM C IUTAHOM 3aHATHH. TeMbl 1abopaTopHbIX paboT NpUBEAEHbI B Ta0I. 6
JJAHHOH IPOrPaMMBl.

Brimonnenue nabopaTopHOi paboThl COCTOUT U3 TPEX ITAIOB:

—  aHAJIUTUYECKOTO;

— pacuyeTHO-TpauIecKoro;

— KOHTPOJIbHOI'O B BUAC 3alIMTLI OTUCTA.

Crpykrypa u popma oTuéTa 0 1abopaTopHoii padote

Otuér 0 naGopaTopHOil paboTe MOJKEH COJepkaTh TUTYJIBHBIA JIUCT, OCHOBHYIO
4aCTh, BHIBOJIbI IO PE3YJIbTaTaM HUCCIICAOBAHUIM.

Ha TUTYJIBHOM JIMCTC OOJIKHBI OBITH YKa3aHbl: HAa3BaHWC IUCHUILNIMHBI, HAa3BaAHUC
nabopaTopHOil paboThl, (GaMuiaMs M UHULMANBL IpernojaBaTens, (aMwinsd U HHULUAIIBI
CTYACHTa, HOMEp €ro y4eOHOU IpyIIbl U AAThI 3aIIUTHI PAOOTHI.

OcHOBHas 4acTh JOJDKHA COJEpXKaTh 3aJlaHue, pe3yJbTaTbl 3KCIEPUMEHTAJIbHO-
IIPAKTUYECKON pabOoThI, pacu€THO-aHATUTUYECKUE MAaTEPUAIIbI.

BbiBogpl 10 mpojenaHHOM paboTe MOJKHBI COJEpKaTh pPe3yibTaThl 3KCIEPUMEHTOB,
HpOBC[[éHHBIX CTyACHTaMM Ha CTCHAAaX, HX pe(l)JICKTI/IPOBaHHI)Ie BBIBOABI II0O 3HAYMMOCTH
9KCHEPUMEHTA, aHaJIU3y BUJIOB U MOCIEICTBUNA NOTEHIIMATIBHBIX TOTPELIHOCTEN, KOTOPhIE MOTJIN
BJIUATH HA «YHUCTOTY OKCIICPUMCHTA». Taxxe BBIBOJ OOJDKCH COJACPKAaTb OTBCT Ha BOIPOC —
KaKle OCHOBHbIE Hau0oJiee CIIOKHBIE FIIEMEHTHl METOAUKH UM ObLIO HEOOXOJMMO BBINOJIHUTH U
C UeM JJaHHas CI0KHOCTb ObLIa CBsI3aHa

TpebdoBanus k opopMIIEHHIO 0TYETA 0 1a00paTOPHOI padoTe

Otyet 0 mabopaTopHOU pabOTE MOJDKEH COJIEPKaTh: TUTYIbHBIN JTUCT, OCHOBHYIO YacCTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEeI0BaHUM.

Ha mumynonom nucme NOIKHBI OBITH yKa3aHbBI: Ha3BaHWE IUCIUIUIMHBL, Ha3BaHHE
nabopaTopHOil paboThl, (GaMuiIMs M UHULMATIBL [pernojaBaTens, (aMuwinsg U HHULUAIBI
CTyJI€HTa, HOMEp €ro yueOHOM! I'pyMNIIbl U J1aTa 3alUThl paOOTHI.

Ocnosnasi uacms JOJDKHA COJEpXKaTh 3aJaHHMe, pe3yJbTaTbl HKCHEPUMEHTAIbHO-
IPAKTUYECKON pabOThI, pacueTHO-aHATMUTUUYECKHE MaTeprabl, INCTUHT KOJa/CKPUH dKpaHa.

Bv1600w1 110 IpojiennaHHOM paboTe JOKHBI COJIEpkKaTh OCHOBHBIE pE3yJIbTaThl 110 padoTe.

TurynpHBINA TUCT OTYETA TOJKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEACHHOMY B CEKTOPE
HOpMaTHBHOM nokymeHTtaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOM 4YacTH OTYe€Ta JOJKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeboBaHusi NMpHUBEAECHBI B CEKTOpe HOpMATHUBHOW nokyMmeHTanuu ['YAII
https://quap.ru/standart/doc

[Ipu popmupoBaHUM CIIHMCKA UCTOYHUKOB CTYAEHTaM HEOOXOIMMO PYKOBOJCTBOBAThHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmileHUsI CIIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokyMenTtarmu ['Y ATl https://quap.ru/standart/doc

11.4. Metoauueckue yka3aHus JUisl 00yYaromMXcs MO MPOXO0XKACHUIO CAaMOCTOSATEIbHON
paboThI

B xoze BBINOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYaAIOUIUICS BBIMOJHSAET paboTy MO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcs 1Mo 3aoyHOd (opme OOydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO paboTy.


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

B mporiecce BBITOTHEHUSI CaMOCTOSTEIBLHON pabOTHI, y o0ydaromerocss GopMHUpPYETCs
nenecooOpasHoe mIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM TPUOOPETACMBIX 3HAHUN, OOCCIICYMBACT BBICOKHIMA
YPOBCHL YCIEBACMOCTU B IICPUOJ OGy‘-ICHI/ISI, IOMOTacT IMOJYYHUTb HABBIKK I[MOBBIIICHUA
poeCCHOHATBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CaAMOCTOSITENIbHYIO  paboTy
00yYarOIIUX CSSBIISIOTCS:

—  y4eOHO-METOJUYECKUI MaTepHall 1o TUCIUILTHHE;

— Kypc B LMS.

11.5. Meroauueckue ykazaHus JUisl OOy4arOIIMXCsl IO HPOXOXKICHHUIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH IPELyCMaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aroluXxcsl, OCYLIECTBIIEMOTO B TEUYECHUE CEMECTPa C ILIEJIbI0 OILIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUIMHBL.

B teuenune cemectpa CTyI€HTHI

—  3aIIUINAIOT JIAOOPATOPHBIE U MTPAKTHYECKHE PaOOTHI,

—  BBINIOJIHSIOT TECTUPOBAHUS IO MaTepuaiaM JIeKIuu B cpeae LMS.

JU1st TEKyIero KOHTPOJIs yCIIEBAEMOCTH HCIIOJIb3YOTCS TECTHI.

11.6. MeToauyeckue yKazaHus Uil OOyYaIOUIUXCs 10 MPOXOKICHHUIO MPOMEKYTOTHON
aTTeCTallMU.

[IpomexxyTounast ~ aTTecTalusi  OOy4alOIIUMXCS  MPEAYyCMaTpUBAEeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
ce0s:

— 3ader — 9T0 (hopma OIEHKH 3HAHUMU, MOTYUYEHHBIX OOYYAIOIIMMCS B XOJI€ U3yUCHUS
y4eOHOM TUCIUTUTMHBI B LIEJIOM UJIM IPOMEXYTOUHas (IO OKOHYaHUU CEMEeCTpa) OIIeHKa 3HaHUN
00yyJaronMcs 1o OTJEIbHBIM pa3jeinaM JUCIUIUIMHBI C aTTECTAIMOHHOW OLIEHKOW «3a4TeHO»
WIIH «HE 3a4TCHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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