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Annoranus

JucrunnmHaa  «VICKycCTBeHHBIH HMHTEIJIEKT B TexXHOChEpHOW Oe30macHOCTH |
MPOMBINIJICHHOM TIPUPOJIONOIB30BAHUI» BXOAUT B O0Pa30BATEIbHYIO MPOTPAMMY BBICIIETO
oOpa3oBaHusi — MporpaMMy OakanaBpuara IO HaIpPaBJICHUIO TOJATOTOBKW/ CIIELHUAILHOCTU
20.03.01 «TexHocdepHast 0€30MaCHOCTHY» HampaBieHHOCTH/crienuanu3anu «VHXUHUPUHT H
nupoBu3alys cucteM olecredeHus 0e30MacHOCTH TexHocdepbl». JUCHUIUIMHA peann3yeTcs
Kadeapoit «Neby.

JucuunnuHa HaleneHa Ha (GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOMIMX KOMIETCHIIUA:

[IK-7 «I'OTOBHOCTh MCIOJB30BaTh 3HAHUE OCHOBHBIX METOJOB HMCKYCCTBEHHOI'O
MHTEJIJIEKTa B TIOCIEAYIOIIeH MpodeccuoHaIbHOM 1eATEeIbHOCTH

Conepxanve IUCHMIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C OCHOBaMH
TEXHOJIOTMI HICKYCCTBEHHOTO MHTEJIEKTA.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOMIHE (QOPMBI OpraHU3aAlNUU
yueOHOro mpolecca: JeKIUH, paKTHIeckue padoThl, 1abopaTopHble pPabOTHI, CAMOCTOSTEIbHAS
paboTta 00yyaroierocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUHAs aTTecTanus B popme auddepeHInpPOBAHHOTO 3a9eTa
(6 cemectp).

OO6miast TpyAOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBJseT 4 3a4eTHBIX €IUHUIBI, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Ilenu npenonaBaHus AUCIHUIUIMHBL. MTOJY4YE€HHE CTYACHTaMU HEOOXOAMMBIX 3HAHUH
JUI TIPUMEHEHUS METOZO0B MH()OPMAIIMOHHBIX TEXHOJOTMH M HCKYCCTBEHHOTO HHTEJUICKTA B
npodecCHOHANBHON JEeATeNIFHOCTH, 3HAaKOMCTBO C QITOPUTMaM{ MAIIMHHOTO OOy4eHUs,
OLIGHKOH KadecTBa PELICHHW 3a/1a4 MAIIMHHOTO OOyYCHHsI, MAIIMHHOTO 3pEHUS U Ip. 3a/1a4 B
00JIaCTH HMCKYCCTBEHHOTO HWHTEJUICKTa; OCBOCHHE O0a30BBIX TEXHOJIOTHH HCKYCCTBEHHOTO
UHTEJUICKTA.

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

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYEeMbIMU pe3ynbratamu ocBoeHust OI1 BO.

B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Konn
Kareropus (rpynna) Ko u HauMeHOBaHKE HHAMKATOPA JOCTUKECHUS
HauMEHOBaHHE
KOMIIETEHIIUH KOMIIETEHIIUU
KOMIIETEHIIUHA

I1K-7.J1.1.3.1 3HaTh METO/AbI IEPBUYHOM
00paboTKH Te0(hU3NISCKUX U MPOU3BOICTBEHHBIX
JAHHBIX, BKJIIOYAst JaHHBIE CEHCMOPa3BEIKY;
OCHOBBHI YIIPaBIICHUS JAHHBIMU B JIOOBIBAOIICH
MPOMBIIIJICHHOCTH

I1K-7.14.2.3.1 3HaTh OCHOBHBIE MOJIETIN
MPEIUKTUBHON U MPECKPUNTUBHON aHAIUTUKH U
00JacT UX NPUMEHEHUS

[1K-7.J1.2.3.2 3HaTh METO/IbI CPEHE- U
JIOJITOCPOYHOTO MTPOTHO3UPOBAHUS, IIOIXO/BI K
OIICHKE KaueCTBa JaHHBIX

[MK-7.1.3.3.1 3HaTh METOIBI KOMIIBIOTEPHOTO
3peHus ¥ pacro3HaBaHUs 00pa3oB IS

[1K-7 I'oToBHOCTE
UIEeHTU(DUKAIIMN BUIOB

HCII0JIb30BaTh
ITK-7./1.4.3.1 3naTe pons MU B cuctemax
3HAaHHE OCHOBHBIX .
MNOAJEPKKU MPUHSITHS peIIeHUN
METOZ0B
[TpodeccronanbHbIe ITK-7./1.5.3.1 3HaTh pa3nuuus MexXIy
HCKYCCTBEHHOI'O

KOMIIETEHIIUH BBIYMCIICHUEM U MBILUICHUEM; PA3IUYUSI MEXKIY
UHTEJUIEKTa B .
JaHHBIMU, HHPOpPMAIUEH U 3HAHUEM;

MOCIIEAYIOIIEH
. | 0OCOOGHHOCTH UX HCIOJIb30BAHUS B CHCTEMAX
npodeccuoHaNbHOM
UCKYCCTBEHHOT'O MHTEJUICKTA
JCSITeTbHOCTH

[1K-7.]1.6.3.1 3HaTh OCHOBHBIE STUYECKUE
npo6siembl npumenenus MU (auckpumunanus,
HEMpO3payHOCTb, MAHUITYJISIMS); BIUSHUE
KayecTBa 00yyaronieil BHIOOPKU Ha pe3yNbTaThl U
TUYECKHE acleKThl pyHKunonupoBanus MU
[MIK-7.1.1.Y.1 ymMeTp BBIITOIHATh OYUCTKY,
TpaHc(hOpMaIHMIO U aHATIU3 TaHHBIX; IPUMEHSATh
WHCTPYMEHTHI 00pa0OTKH OOJBITUX TaHHBIX JJIS
3aJa4 OTPaciu

IMK-7.1.2.Y.1 ymeTs NpUMEHATh METObI aHATIN3A
JAHHBIX NIl IPOTHO3UPOBAHUS TEXHOIOTMUYECKUX
IIPOLIECCOB

[TK-7.1.2.Y.2 ymeTh GOpMYIHUPOBATH 331a4H




MPOTHO3UPOBAHUS U IJTAHUPOBAHUS; BEIOUPATh
Meroabl N nos ux pemenus

[IK-7.J1.3.Y.1 ymMeTh NPUMEHSTH AJITOPUTMBI
aHaM3a N300paKeHUH 711 MOHUTOPUHTA
OropazHo0Opa3us

ITIK-7.11.4.Y.1 ymeTb ucnonb3oBarh
AHAIUTUYECKUE CUCTEMBI JIJISl SKOJIOTUYECKOTO
YIPaBJICHUS

[K-7.J1.5.Y.1 yMeTh yYUTHIBATh pa3INUMs
MEXy NaHHBIMH, HH(OpMaIIMel 1 3HAaHUEM TIPH
pabote ¢ UW; npuMeHsTh JaHHBIE PA3IUYUs HA
Pa3JIMYHBIX CTAJUSIX )KU3HEHHOro nukia M-
CUCTEM

[MK-7.4.6.Y.1 ymeTb BbISBIATH MOTCHIIUAIBHbBIE
ATUYECKHE PUCKU MpU ucnoiab3oBanuu NU-
CHUCTEM; YUUTHIBATH BIMSIHUE KaUECTBA JaHHBIX
Ha KOPPEKTHOCTh U CIPaBEUIUBOCTh PabOThI
MozeIen

[K-7.4.1.B.1 BnageTh HHCTpYMEHTaMHU aHATU3a
nanHbix (Python, SQL, cnenuanuszupoBanHoe
[10), meToiaMu BU3yanu3alui U HHTEPIIPETALIUU
JTAHHBIX

[K-7.4.2.B.1 BnageTs ”HCTpYMEHTaMHU
MOCTPOCHHUS U OLIEHKH MPOTHO3HBIX MOl
[1K-7.4.2.B.2 BnageTh HHCTpYMEHTaMHU aHaTU3a
BPEMEHHBIX PSAZIOB U MOJICIUPOBAHUS MPOIIECCOB
[K-7.4.3.B.1 Bnagets unctpymentamu CV
(OpenCV, neiipocetn) amst o00pabOTKU
AKOJIOTUYECKUX JAHHBIX

I1K-7.4.4.B.1 BnageTh METO1aMH MMOCTPOCHUS
DSS (Decision Support Systems) ¢
ucnosp3zoBanueM NN

[TIK-7.J1.5.B.1 BaneTh HaBbIKaMU aHAIIN3A U
KOPPEKTHOTO UCIOJIb30BAHUS JaHHBIX,
uH(popMaIy U 3HaAHUI NpU pa3padOTKe U
JKCIUTyaTal[iy CUCTEM UCKYCCTBEHHOTO
WHTEJUICKTA

IIK-7.71.6.B.1 BnageTh HaBbIKAMH aHAIN3a
ATUYECKUX U COLIUATBHBIX PUCKOB; 0230BBIMU
MOJIX0JJaMH K 00€CIIEYeHHI0 KOPPEKTHOCTH U
HAJIS)KHOCTH JIAHHBIX MPU pa3paboTKe U
npuMeHennu MH-cucrem

2. Mecro nucuumianHsl B cTpykType OI1
JucnurnnuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS

IMpU U3YUYCHUU CIICAYIOIINX NJUCHUIIIINH:

— Marematuka. MaTeMaTUUEeCKUN aHAJIU3»

— «Maremartuka. Teopust BEpOSATHOCTEM M MaTeMaTHUISCKas CTAaTUCTUKAY

— «AJITOpPUTMU3ALMUS Y IPOTPAMMUPOBAHHUE.

3HaHMs, TOJYy4YEHHBbIE NPU U3YYEHUU MaTepuana AaHHOM IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSTENIBHOE 3HAYECHHE, TaK M UCIIOIb3YIOTCS PU U3YYEHUHN APYTUX JUCLHUTIINH:
— «HdopmMannoHHOE MO/IETMPOBAHUE B TEXHOC(EpHOH 6€300acCHOCTHY,




— «MeXIUCIMIUIMHAPHBIA IPOEKTY.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4COHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmunua 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne6
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexmun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113), 17 17
(9ac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac)
Camocmosmenvnas paboma, Bcero (dac) 93 93
Buo npomesrcymounoic ammecmayuu: 3adet, | Hudd.
mudd. 3ager, sk3amen (3ager, Audd. 3au, Ik3.) 3a4., M. sad.,

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3ensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Jlexrum | 113 (C3)| JIP KII CPC

Pazgensl, TeMBI TUCITUTIIMHE] (uac) (qac) (49ac) (qac) (qac)

Cemectp 6

Paznen 1. MckyccTBEHHBIN MHTEIIEKT: IPUMEHEHHUE B
po(heCCHOHAIBHOM JIeATENbHOCTH

2 2 2 17

Paznen 2. OcHOBBI MaIIMHHOTO OOYYEHUS
Tema 2.1 Obpabomka danuvix

Tema 2.2 Iocmpoenue modenu. Oyenka movHocmu 7 3 3 17
Modenu

Tema 2.3 Ilpumenenue mooenei MAuUnHO20 00y1erus

Pazgen 3. MamuHHoOe 3peHue

Tema 3.1 Mawunnoe 3penue 6 npogheccuonanvbHol
desmenvrocmu. Obpabomxa uzo6paicerull

Tema 3.2 Hetlponnvie cemu 6 MauunHom o6yyenuu

Paznen 4. O6paboTka €CTeCTBEHHOTO SI3BIKA
Tema 4.1 OcHosnule 3a0auu. Cunmaxcuyeckuii u
Mopgonocuneckuil ananus 2 4 4 23
Tema 4.2 Hetiponnvie cemu 011 06pabomxu
eCmeCcmeenHo20 s13bIKd




P a3qciI 5. TexHomoruu HUCKYCCTBCHHOI'O MHTCIIJICKTA B
IIPOMBITIJIICHHOCTH
Tema 5.1 HHmeﬂJzeKmyaﬂbeze asmomamu3upoeaHHtble

2 3 3 19
U pOOOMUUPOBAHHBIE CUCEMbL
Tema 5.2 Aooumusnvle mexHono2uU U UMUMAYUOHHOE
MOOenuposanue
Htoro B cemectpe: 17 17 17 93
Hroro 17 17 17 0 93

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOydJarlolmMMuUCs  OIpeleJeHHbIX  TPYAOBBIX  (YHKLIMHA,  CBSI3aHHBIX C  Oy;yuiei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepxaHue pa3/ieJOB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC PA3ACIIOB U TCM JICKHMOHHBIX 3aHATHH

1 HckyccTBeHHBIN HHTEIEKT: IPUMEHEHHE B
npodeccuoHATIBLHOM eI TeJIbHOCTH
Tennenunu nudpoBoit skoHOMUKH. OOIIast XapaKTePUCTHKA

WNunycrpun 4.0, moHsaTre nudpoBoit TpaHchopMaIum.
OrnpeneneHne UCKYCCTBEHHOTO UHTEIUIEKTa. HTeIeKkTyanbHbIe
MIPUIIOKEHUS ISl HAYYHBIX UCCIEN0OBaHUM, IPOU3BO/ICTBA,
yIpaBJIeHUS MPEANPUATHEM, YIIPABICHUS KaYeCTBOM U OH3HEC-
nporueccamu. COBpEMEHHBIE METO/IbI peaaTnu3aiu
MCKYCCTBEHHOI'0 UHTEIIEKTa: IHTepHEeT Bellen,
pEKOMEHIaTeIbHbIE CUCTEMBI, aHAIN3 JaHHBIX, DigData,
00J1aYHBIC TEXHOJIOTHH, a/ITATUBHBIE TEXHOJIOTUU, BUPTYyaJIbHAS
U JIONOJIHEHHAs peabHOCTH, OokueliH. [Iporpammubie
MPOAYKTHI.

2 OCHOBBI MAIIMHHOTO 00YYeHH S

Tema 2.1. Obpabomka dannwvix

[TpoGiieMbl KauecTBa U OYMCTKU AaHHBIX. MeTobl coopa

JaHHbIX. AHaiIM3 NaHHbIX. [lapcuHr. AHanuTHYECKHe

matdopmsl: Tableau, KNIME, PowerBI. [Toctpoenue

Jamobop/10B, BU3yalu3alus 1aHHbIX. bubnuoreku si3pika

nporpamMmmupoBanus Python

Tema 2.2. [locmpoenue mooenu. Oyenka mounocmu Mooenu

MeTtoapl MamMHHOTO 00y4yeHus. ba3oBble anropuT™Mbl perieHus

3aj1au perpeccuu, KIacCupUKaIMy U KiacTepusanui. MeTpuku

KauecTBa. S3biku nporpammupoBanus (Python) n

aHAJTUTHYECKUE MIaT(HOPMBI ISl peaIn3alii allrOpUTMOB

(KNIME)

Tema 2.3. Ilpumenenue mooeneti MauuHHo20 00yYeHUs
[TpumMeHeHre METOI0B MAITUHHOTO O0YYCHHUS B

npo¢eCCHOHATIBHOM 1eATENFHOCTH. 3HAKOMCTBO C BPEMEHHBIMU
psiaMu, peKOMEHAATeIbHBIMU cUcTeMaMu. Bo3aMokHOCTH
oubnmorek Python (Sklearn) n ananutudeckux miardopm




MammHHOe 3peHue

Tema 3.1 Mawunnoe 3penus 6 npogheccuoranbHoul

oesimenvrocmu. Qbpabomka u300padiceHull

3agaun MammHHOTO 3peHus. O0paboTka n300paKeHU

(punbTpsl, KIaccudukaiys, 00JacCTh TPUMEHEHU).

Tewma 3.2 Hetiponnvie cemu 6 MauunHoOM 3peHuUlU.
Heiiponnsie cetu. [lpuniun paboTsl HEHPOHHBIX CEeTeH,

OCHOBHBIE 3a1aun. HelipoHHbIE ceTH, IPUMEHSAEMBIE B
KoMIbioTepHOM 3penuu. bubmuoreku TensorFlow, PyTorch.

O0padoTKa eCTECTBEHHOI0 SI3bIKA
Tema 4.1 Ocnosnvle 3a0auu. Cunmaxcuueckuii u
Mopghonocuueckuil ananuz
3amayn aBTOMaTHYeCKON 00paboTKu TekcTa. Jlemmaru3arus.
Tokenuzanusa. Ctemmunr. Hopmanuzanus. CioBapu.
Mopdornoruueckuii ananms
Tewma 4.2 Hetipornvie cemu 0151 00pabomxu ecmecmeeHHo20
A3bIKA

Hetiponnsie cetu 11 00pabOTKH €CTECTBEHHOTO SI3bIKa,

OCHOBHBIC TOTOBBIE OMOJIMOTEKH, TPUHITUIT PabOThI. bubInoTekn
TensorFlow, PyTorch.

TexHOI0rnH MCKYCCTBEHHOT0 MHTEJIEKTA B
NPOMBINLIEHHOCTH
Tewma 5.1 Unmennekmyanvhvie asmomamusuposantvie u
POo6OMU3UPOBAHHBIE CUCTEMbL
BHenpeHnne aBTOMaTU3UpOBaHHBIX CUCTEM Ha IIPOU3BO/ICTBE.
BupTtyanbHas cpefa B ynpaBlieHUU pOOOTU3UPOBAHHBIM
KOMIUIEKCOM. Y 1aJIeHHbIE TEXHOJIOIMU KOHTPOJIS U YIIPABICHUS
pPOOOTU3MPOBAHHBIM KOMIUIEKCOM. OOayHble TEXHOJIOTUH,
OsokueliH. BupTyaibHast 1 1OMOJIHEHHAsS peaibHOCTh
Tema 5.2 AooumusHvle mexHono2uu u UMUMAYUOHHOE
Mooenuposarue

Coznanue mojeneil. AITUTUBHOE TPOTOTUIIHPOBAHHE.

AnnuTuBHOE IMPOU3BOACTBO U €0 OpraHu3anms.
I/IHTGJ'IJ'ICKTyaJ'IBHBIC CHUCTCMbI KOHTPOJII Ka4€CTBa NPOAYKIHUH.
HMuTamoHHoe MOZACIIMPOBAHUC TCXHOJIOTHYCCKUX ITPOLICCCOB

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

M3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MIOATOTOBKH, | AUCIUI
(dac) JINHBI
Cemectp 6
1 Buasl manHbIX, I'pynnoBasguckyccus 4 4 2
TTAPCHHT
2 Buzyanuzanus Pemenue 4 4 2
JaHHEIX, Bl CUTYallMOHHBIX3a/1a4
aAHAIMTHKA




Pemenue
CI/ITyaHI/IOHHBIXSaI[a‘-I

[TocTtpoenue
aJIrOPUTMOB

CpaBHeHue
pe3yabTaTOB
peanuzaiuu
QJIITOPUTMOB
MAaIIMHHOTO

oOy4eHus ¢

MOMOIIbIO
AHATUTUYECKOU
matdopmbl KNIME
U SI3bIKa
POrpaMMHUPOBAHUS
Python

['pynnoBasiguckyccust

ABTOMaTHYECKHE
MIPOU3BOJICTBA

['pynnoBasiguckyccust

Bcero

17

4.4. JlabopatopHble 3aHATUS

Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .

Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb

No
n/o

HaumenoBanue nabopatopHbix paboT

TpynoeMKkocTs,
(gac)

N3 Hux
MPAKTUYECKOU
MOJArOTOBKH,
(dac)

Ne
paszzena
JIACIIMIT

JIMHBI

Cemectp 6

Busyanusanus nanseix, Bl ananutuka

OO6paboTka 1 aHanu3 AaHHbIX B Python

Perenue 3amau KJIaCCI/I(I)I/IKaI_II/II/I

Pemenne 3amau perpeccun

Penrenue 3agaun KJIaCTCpU3aluu

OO WINF

Pemenue 3a1ay MalmmHHOrO 00Y4YeHMSI B
a”HamuTHyeckor matpopme KNIME

NINININININ

NINININININ

NINININININ

~

Bpemennsle psiibl

N

N

w

Knaccudukanms n3006paxeHuit MalrmHHOTO
3penus B Python

w

Bcero

17

4.5. KypcoBoe npoeKkTUupoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosTennbHON paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHON paboThI
qac qac
1 2 3
V3ydeHne TeopeTHIeCcKOro MaTepraia 32 32




nucuurinabl (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 99 99
ycneBaemoctu (TKY)
IToaroroBka K MpoMexXyTOYHOU 39 39
arrectaruu (I1A)

Bcero: 93 93

5. IlepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHUS

JUISL CAMOCTOSITENIbHON PabOThl 00yYaroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-MeTOoIuYeCKUue MaTepuasbl JUIsl CaMOCTOSTENIbHON paboThl 00YyYaroIIMUXCSl yKa3aHbl B

.. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/
URL aapec

bubnuorpadudeckas ccpuika

KomuectBo
IK3EMIUISIPOB B
OudIMoTEKE
(KpoMe AIIEKTPOHHBIX
AK3EMILTSPOB)

https://znanium.com
/catalog/document?id=358712

[Mamupo JI., Crokman J{x.
KommerotepHoe 3penue: YueOHHUK
— BHOM, 2020. - 763 C.

https://e.lanbook.com/book/173806

Censankun B. B. Komnbsrorepaoe
3peHne. AHanu3 u 00paboTka
n3o0paxxeHuil. — znatenbcTBo
«Jlanpy, 2021. — 152 C.

https://e.lanbook.com/book/176662

Octpoyx A.B., Cypkona H. E.
CucreMbl HCKYCCTBEHHOTO
HHTEJIeKTa. — M31aTeabCcTBO
«Jlanpy, 2021. — 228 C.

004
C79

Crenamkuna A. C., I'ymnHa E.
A., ®ponosa E. A. OcHOBBI
MCKYCCTBEHHOT'O MHTEJIEKTA B
npodecCuoHaIbHON
NEeSITENIbHOCTH : y4eOHO-
Metoauueckoe nocodue — CI16:
I'VAIL. - 110c.

5 3x3. (BM)

004
Csl1

Crenamxkuna A. C., Oxpenuiio
B.B., ®ponosa E. A. OcHOBBI
HCKYCCTBEHHOT'O MHTEJIJIEKTA B
npodecCuoHaATBHON
JeSATEeTLHOCTH : ydeOHOe mocobue
—CII6: TYAIL - 153 c.

5 3x3. (BM)

7. TlepedyeHb HIEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEJIEKOMMYHUKAITMOHHOM ceTn « IHTepHeT»



https://znanium.com/

[epeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcos UH(POPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb DIEKTPOHHBIX 00pA30BATEIBHBIX PECYPCOB  HMH(OPMALMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTu «HTepHET»
URL aapec HaumenoBanmue
https://arxiv.org/ arXiv HayuHslii sKypHaJI ¢ TOCIEIHUMHU JOCTHKECHUSIMU B 00JIACTH
UCKYCCTBEHHOI'O MHTEJICKTA
https://www.kaggle.com/ Cucrema opraHu3aIii KOHKYPCOB 110 UCCIICAOBAHUIO JTAHHBIX
https://github.com/ Be6-cepBuc aiist xoctunra [ T-mpoexToB

https://colab.research.google.com Hoytoyk ot I'yra mist paboTt
/notebooks/welcome.ipynb?hl=ru

https://jupyter.org/ HoyTtOyxk st paboThl
https://scikit-learn.org/stable/ bubGaunorexka sklearn
https://matplotlib.org/ bubnuoreka matplotlib

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca M0 AUCLUIIUHE.
[lepedyeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Ta6ymmma 10— [TepeyeHsr mporpaMmMHOTo o0ecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOIO MpoIiecca Mo AUCIHUITTHHE

[lepeyeHp WCMONB3YeMBIX WH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTABICH B
tabmure 11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/1 MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH)
1 | JJaBopaTopust HCKYCCTBEHHOT'O MHTEJIEKTa U IUPPOBBIX 13-13
TEXHOJIOTUI B METPOJIOTHH

10. OmeHo4HBIE CpeACTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTeCTaI[uu
10.1. CocTaB OIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl IPOBEACHHUSI POMEKYTOYHON aTTeCcTalluu

‘ Bug npoMexxyTouHOM aTTecTaiuu ’ ITepedeHb OIIEHOYHBIX CPENICTB



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

Crnucok BOpOCOB;
JuddepeHunpoBanHbIi 3a4ET Tectsr;
3amaun.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaloNIUMUCS TPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
HCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepuu orieHk# ypoBHsI CQOPMUPOBAHHOCTH KOMITETCHIIUM

Or11eHKa KOMITETEHITUI

XapakreprcTrka chopMUPOBAHHBIX KOMITETEHIUI
5-0ayubHas mKana P P (opmipo

OOGyuaromuiicst:

— I71yOOKO M BCECTOPOHHE YCBOWJI MPOTrPAaMMHBIN MaTepHall,

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,

— ONMpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJIHUTEIBHOU IJUTEPATYpPHI,
COTIIMYHO» TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJIOXKCHHUS C MPAKTHYCCKOM
«3auTEHO» NESATEIILHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTACMBIC HM UJICH;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— CBOOOJIHO BJIaJICCT CHCTEMOM CIIeMaTM3UPOBAHHBIX TOHITHH.

— paBWIbHO BRIMOJIHII OT 90% 1m0 100% TecToBBIX 3aMaHui .

OO6yuaromuiicst:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONMpasiCh Ha 3HAHWSI OCHOBHOU JINTEPATYPHI;

— HE JIONYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

«XOPOIIIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TMPAKTHYECKOW JIEATEIHHOCTHIO
«GaYTEHO» HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIEC TOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIQJICET CHCTEMOM CIIeIINaTN3UPOBAHHBIX TIOHSTHH.

— IpaBWIbHO BRIMOJIHIWI OT 70% 110 89% TecToBBIX 3aaHuii .

—06y‘121IOH.IPII>iC5I YCBOUII TOJIBKO OCHOBHOH HpOFpaMMHLIﬁ MaTcpurall,
o CYWECTBY H3JIaracT €ro, OIMUpasiChb Ha 3HAHHUA TOJIBKO OCHOBHOM

JIUTEPaTypHI;
— JIOMYCKAeT HeCYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«YHOBJIETBOPUTENILHO» | — UCTIBITHIBAET 3aTPYJHEHUS] B IMPAKTHUYECKOM IPUMEHEHUH 3HAHUUN
«GAYTCHO» HaIpaBIICHUS;

— cabo apryMeHTUPYET HayYHbIC MTOJIOKEHNS,

— 3aTpyAHsieTcsa B (OpMYIMpPOBAaHUU BBIBOJOB U 0000IIEHUN;

— YaCTUYHO BJIAJIEET CUCTEMOM CIELUATM3UPOBAHHBIX IOHATHUM.
— IpaBUWJIbHO BRIMOIHMI OT 51% 10 69% TecToBBIX 3amMaHui .

— o0ydJaromiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
Marepuana;
— JIOTyCKaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTH  IpHU
«HEYJIOBJIETBOPUTEBLHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HaIlPaBICHHUM;
«HE 3aUTCHO» — HCTIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHUN 3HAHHIA;
— HE MOXET apTryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS,
— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.
— NPaBUJILHO BBINOJHUI MeHee 51% TecTOBbIX 3aJaHuil .

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) ass sK3aMeHa mpeIcTaBiIeHb! B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa




Kon

Ne /i [Tepeuens BonmpocoB (3a1au) 11 IK3aMeHa
WHJUKAaTOpa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
No /it [Tepedyens BonpocoB (3a1av) 11 3adeTa / nudd. 3auera Ko
WHJUKATOpa
1 OnuimuTe BHEIPEHHE UCKYCCTBEHHOTO MHTEIIJIEKTA B [1K-
poeCCUOHATILHOMN JIeATETbHOCTH 7.4.1.3.1
2 OnumuTe METO1bl peanu3alui UCKYCCTBEHHOIO MHTEJUIEKTa K-
7.4.2.3.1
3 Onuimure TporpaMMHBIE IPOIYKTHI U SI3bIKU [IK-
MPOrpaMMHUPOBAHUE, TPUMEHSIEMBIE JJISI CO3JJaHUs 7.1.2.3.2
WHTEJUICKTYAJIbHBIX CUCTEM
4 OnumuTe MeToIbl cOOpa JaHHBIX TIK-
7.4.3.3.1
5 [Ipoananuzupyiite npoOIeMy OUUCTKHU JaHHBIX IIK-
7.4.4.3.1
6 OnuiuTe, Kak NPOXOJUT XPaHEHHUE JaHHBIX K-
7.4.5.3.1
7 Onumure BpeMEeHHBIE PsA/Ibl B TpodeccnoHanbHOM K-
NEeATEILHOCTH 7.J1.6.3.1
8 Onumure pekoMeHaaTeNnbHble cucTeMbl B podeccuonansuoit | [1K-
NEeATEILHOCTH 7.0.1.¥.1
9 OnumuTe T0CTOMHCTBA MAIIMHHOTO OOYUEHUSs: ONpeaesieHHe, [IK-
Ha3Ha4YeHue, Knaccu(uKanus MeToa10B 7.0.2.Y.1
10 OnuimmuTe anropuTM MOCTPOSHHUS MOJIeNH MamuHHOTo o0yuenus | I1K-
7.0.2.Y.2
11 Onummre MeToasl perpeccuu. Kak mpoXoauT omeHka KayecTBa IK-
MOJIeNIEH perpeccuu 7.4.3.Y.1
12 Onummre Metonsl kinaccupukanuu. Kak npoxoauT omeHka IK-
KayecTBa Mozelel knaccupukanuu ? 7.0.4.Y.1
13 Onummre MeTonsl Kinactepuzanuu. OeHKa KadyecTBa MOJeTeH IK-
KJIaCTepU3aluu 7..5.Y.1
14 UYro BBI y3HAI IPO MAIIMHHOE 3pPEHUE B MPOPECCHOHATBHOM TIK-
eI TEILHOCTH 7.J1.6.Y.1
15 UYro BbI y3HaI PO 6a30BbIE METOABI 00PAOOTKH N300paKECHHIA: IIK-
(GUIBTPBI, KIaccHu(PUKAIMS, UX Ha3HAYCHUE 7.4.1.B.1
16 UYro BHI y3HA!I PO HEMPOHHBIE CETH B MALLIMHHOM 3PEHUU TIK-
7.].2.B.1
17 OmuiuTe, KaKk MPOMCXOAUT 00paboTKa eCTECTBEHHOTO SI3bIKa B [IK-
npodecCHOHATIBHOM NesITeTbHOCTH 7.0.2.B.2
18 Omummute, uTo Takoe «JlemmaTuzanusy. « TOKEHM3aIsD». IIK-
«Cremmunry. «Hopmanuzanusiy. «CroBapu». 7.71.3.B.1
«Mopdoaoruueckuii aHaIu3»
19 Onunmure BHEAPEHUE UCKYCCTBEHHOIO HHTEIIEKTA B [IK-
poeCcCHOHATILHOM 1eATeNbHOCTH 7.4.4B.1
[IK-
7.4.5.B.1
[IK-

7.J1.6B.1




[lepeyeHp TeM [UII KypCOBOTO IPOCKTHPOBAHUS/BBIMOIHEHHUS KypCOBOH pabOTHI
Mpe/ICTaBJIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

Ne i/t

KypCOBOI pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsSI TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHJUKAaTOpa

1

Onpenenure, B KaKyI0 U3 3TUX WP MAIIMHBI [IOKA UTPAIOT HE JIy4IIe
JIFOCH?

=IOKep

ImraxmaTbl

HIAIIKH

CcTpaTerus

TIK-
7J0.1.3.1

Omnpenenure, B Kakyro U3 3a7a4 00pabOTKU €CTECTBEHHOTO S3bIKa
KOMIIBIOTEP pEIIAET XyXKe OOJIbIINHCTBA JIFOIEH?
=pacro3HaBaHUE PeyH

pelIeHne KpoCCBOPIOB

JUTEPaTYPHBIN TIEPEBOJI C OJTHOTO SI3bIKA HA JAPYTOM
MOp(}oIornuecKuii aHaau3

7J.2.3.1

Onuimre, Kak paboTalOT caMble MOMYJISIPHbIE AJITOPUTM MAIIMHHOTO
nepeBoza?

= IporpaMMbl 00y4arOTCsl Ha IEPEBEICHHBIX TEKCTaX, ONPEACIIAIOT
CTaTUCTUYECKNE 3aKOHOMEPHOCTH B IIEPEBOJIE CIIOB, MPEJIOKEHUM,
TEKCTOB

MamuHsl criepBa epeBoJsAT TEKCT Ha CBOM MAIIMHHBIN S3BIK, 3aTEM
MHTEPIPETUPYIOT HA 3alaHHBIN A3BIK IEPEBOJA

Hmeercs OTAeNbHBIA aNrOpUTM I KaXKI0W Napsl 3bIKOB

TIK-
7.J1.2.3.2

[Ipoananmsupyiite cutyanuro: «B koHkypce ImageNet yxe MHOTO J1eT
Y4acTBYIOT IIPOIpaMMbl, COPEBHYIOIINECS B PACIIO3HABAHUU
n300pakeHni. YToOb MOOEINTH, OHU JOJKHBI PA3/IEIUTh HECKOIBKO
MUJUIMOHOB M300paxkeHuit Ha 22 000 ki1accoB, COBEPIINB MUHUMYM
omnook. Kak yacto ommbaroTces aydinre nporpaMMHbIe TPOAYKTHI?»
=IpUMEPHO B 5%, IPEB30IILIN YETIOBEKA

npuMepHO B 10%, MpeB301In yenoBeka

pUMEPHO B 5%, 4eIOBEK MOKa CIIpaBIsieTcs JIy4llie

npuMepHO B 10%, 4esoBeK 1oKa CpaBiIseTcs JIydlne

7.J1.3.3.1

[Tpoananusupyiite curyanuto: «CooOIiecTBO aBTOMOOUIIBHBIX
MHXEHEPOB pa3paboTaio MKaly aBTOHOMHOCTH aBTONMUIOTOB OT ()
(TTOJIHOCTBIO MEXaHUYECKOE YIpaBiIeHUE) A0 5 (aBTOMOOHIIb MOJTHOCTHIO
yrIpaBisieTcs: 0e3 4esloBeKa: HeT HU Pyis, Hu nenaneit). Cambie
MPOABUHYTbIE MOJIEH MPUOINKAIOTCS K TPETHEMY YPOBHIO
aBTOHOMHOCTH. Kak oH onuceIBaeTcs?»

=MallliHa eJIeT caMa, HO B HEKOTOPBIX 0OCTOSTEIBCTBAX MOXKET
noTpebOoBaTh y BOAUTENS B3SITh KOHTPOJIb Ha ce0s;

aBTOMOOWJIb CIOCOOEH Y4acTBOBATH B IBMKEHHUHU JaXKE B TOM CIIy4ae,

TIK-
7.J1.43.1




€CJIM BOAUTENb 3aCHYI U €r0 He pa30yIuTh;
YIPABICHUEM 3aHUMAETCS )KUBOU BOJUTENb, HO MHOTHE Ba)KHbBIE
(GyHKIIMY, BKJIIOYAs pyJeHHE U TOPMOXKEHHE, aBTOMAaTU3UPOBAHbI

Omnpenenure, uTo HAOIIOAAETCS HA BBIXOJIE AITOPUTMOB 00pabOTKH
n300pakeHUI

=HOBOE M300paKEHUE

KOJINYECTBEHHBIC XapaKTEPUCTHKH U300paKeHHH
BBICOKOYPOBHEBOE OIMCAHUE U300PAKEHHS

COBOKYIHOCTh O0BEKTOB Ha N300paKEHUU

7.J1.5.3.1

Pacckaxxute, 94TO MPOUCXOANUT C U300pAKEHUEM B pe3ysIbTaTe
MpUMeHEeHUsI PUITBTPa yCUIICHUS! BBICOKUX 4acTOT?
=BbLACJICHHUC I'PAHULL

CriaXMBaHHE IyMOB

YCUJIEHUE MEJIKUX JeTajen

MOBBIIIIEHNE KOHTPACTHOCTH M300paskeHus

TIK-
7.J1.6.3.1

Pacckaxxute, 4TO MPOUCXOANUT C MEIKUMH OOBEKTAaMU Ha U300paKeHUHU
MocJie MPUMEHEHHUs K HeMy MeJMaHHOTO (PUIbTpa ¢ OONBIINM pa3MepoM
sJipa CBEpTKU?

= UCYE3HYT

OyIyT CHUIBHO Pa3MbIThI

CHJIBHO KOHTPaCTHPYIOTCS

HHUYErO HE MPOU30UJIET

TIK-
7J.1.Y.1

PacckaxxuTe, 4TO NPOU30HAET, €CIIM K N300pakeHUI0 IPUMEHUTh
MeIUaHHBINA QHIBTP CO CIUIIKOM OOJBIINM SAPOM CBEPTKU?
=IHCrepcUs IIyMOB Ha U300paKeHUU YMEHbIIUTCS

JUCIepCcus IIyMOB Ha U300payKEHUHU YBEIUUUTCS

Ha M300pa)KEHUU MOSBATCS JOMOJIHUTEIbHBIE IIYMOBBIE TUKCEIH

TIK-
7J1.2.Y.1

10

Onpenenure, kakoi GuUIbTp oOmamaet 3pPexToM CoOXpaHSHHS TPAHUIL?
=MeauaHHbIN

l'aycca

Jlannaca

Cobenst

TIK-
7J1.2.Y.2

11

Omnpenenure, Kak Ha3bIBaeTCs MpeoOpa3oBaHUE U300PAKEHUS, €CITU AJIS
pacyeTa s[pKOCTH Ka)JJ0T0 IMUKCENS UCTIOJIb3YIOTCS IPKOCTH COCETHUX C
HUM ITHKCEICH?

=I0KaJbHBIM

TOYEUYHBIM

ri100aJIbHBIM

aJalTUBHBIM

7J13.V.1

12

Onpenenure, Kakas 3a/1a4a 3aKI04aeTcs B pa30MEHUN BEIOOPKU
M300pakeHU Ha cXxoxue (M0 coAepKaHuio)?

=KJs1accuuKaIus

KJIacTepH3alys

CeTMEHTAITUS

perpeccust

[IK-
7.0.4.Y.1

13

[Mpoananu3upyiite 3amauy: «Jlns pemeHus KiaccuGuKaIuy MoIyIeHo
3Hauenne AUC=0.5»1. Dddexruren mm knaccudukarop?

=net, AUC ngomxeH cTpeMuTthes K 1

HeT, AUC nomxkeH crpeMutbes k 0

na

7J1.5.Y.1

14

[Ipoananusupyiite 3anauy: «cxognele nanubie coaepxar 10
00BekTOBY. CKOIBKO KIacTepoB OyeT Ha § mare nepapXudeckon

[IK-
7.1.6.Y.1




aryiomepanuu’?

=3
4
2
1

15 [Ipoananuzupyiite 3anauy «IMerOTCsl BEKTOpa, OMKUCHIBAIOIIUE /IBA [IK-
oowekTa vl = (1,2,3), v2 = (2,2,2)». HaiiTu paccrossnue MHHKOBCKOTO 7.4.1.B.1
MeXIy o0bekTaMu Aiis 1=3. OTBET OKPYIIIUTH 10 COTHIX
=1.26

16 [Tpoananusupyiite 3agauy «/lansl 1Be perpeccun ¢ KodhdHunueHTaMmu K-
nerepmunanuu -0,85 u 0.85». Kakas perpeccusi npeAnodTUuTeIbHEE C 7.1.2.B.1

TOUKH 3pEHUs aIeKBaTHOCTHU?

= ¢ koa(purnmentom aerepmunanyu 0.85
¢ ko3 dunmentom aerepmunanuu -0.85
00e aJleKBaTHEI

00e HeaIeKBaTHBI

17 [Ipoananmsupyiite 3anauy: «J/laH BEKTOp peaIbHbIX 3HAYEHUN OTKJIMKA [IK-
Y=(2,2,3) u BexTop npenckazanuii Y_pred = (1,2,1)». Paccuurath 7.1.2.B.2
omnOoky MAE c okpyrienuem 0 JByX 3HaKOB
1,00

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroguueckue  Marepuaibl,  ONPEICISIONINE  MPOLEAYphl  OIICHWBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIUX d3Tambl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M MPOLEAYpPY
NPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEeHWEe ydeOHoro marepuana. Ha3HaueHWe COBPEMEHHOH JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEKIUsS BBIMOIHSIET METOJOJIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTNHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUN 00YYAOITUMHKCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OIPEEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTeleM;




— pa3BuTHE OPOPECCHOHATBHO-ACIOBBIX  KAauecTB, JIIOOBH K  TpPEAMETYy H
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUICHUSI.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsSi CAMOCTOSITEIILHON paOOTHI,

— TMOJIyueHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TCXHUKH H O
NPOTHO3E UX Pa3BUTHS Ha OJIFOKAMIINE TOJIBI;

— Hay4YyuThCS METOJUYECKH 00padaThiBaTh MaTepuas (BBIACIATH TJABHBIC MBICIU U
MOJIOXKCHHS, TPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSATH HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  MOJIyYeHHE TOYHOTO TTOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JIeKIIMOHHBI  MaTepuajd MOXKET CONpPOBOXKAATHCSA JACMOHCTpAalMeH CIAiIoB |
UCIIOJIb30BAHUEM DPA3aTOYHOr0 MaTepuajia IPH MPOBEACHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO JTUCIUTUIHHE.

CTpyKTypa npeoCcTaBICHHs JIEKIIMOHHOTO MaTepuana:

JIEKIIMH COTJIACHO pa3zenam (Tab:mn.3) u remam (tabi.4

11.2. Metoauueckue ykazaHUS [Uisi OOy4YalOIIMXCS MO MPOXOXKIACHHUIO MPAKTHUYECKUX
3aHATHH

[IpakTHueckoe 3aHATHE SABIAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHuzanuu y4eOHOTO
mporecca, 3aKIIF0Yaroniasicsl B BHIIOJHEHUN 00YJarOIIUMUCS TTOJ] PYKOBOJICTBOM IIPETIOAaBaTEIs
KOMIUIEKCa Y4eOHBIX 3aJaHUN C LEJbI0 YCBOCHHUS HAYyYHO-TEOPETUUYECKHMX OCHOB YyueOHOM
JUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OITBITA TBOPYECKOH JEATEIHHOCTH.

[enbro MpakTUYECKOTO 3aHIATHS ISl 00Yy4arOIIerocs SBJISETCS MPUBUTHE 00YUAIOIIMMCS
YMCHHI U HAaBBIKOB MPAKTUYCCKON JIEATSILHOCTH 110 H3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUHU 00YUYAIOUIUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKkperuicHHWe, YriayOJeHHWe, pacIIMpeHHWE M JeTalu3alus 3HAHWNA TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHNEC HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHS KOHKPETHOH y4eOHOI
IUCIHHATUIHHEL,

— BbIpabOTKa CIMOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 33 TaHHI;

— ofecrnieyeHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
o0OyueHusl.

VY4eOHO-MeToinYecKoe MocoOre B U3JaHHOM BH/JIE

Crenamkuna A. C., I'ymmna E. A., ®ponoBa E. A. OCHOBBI HCKYCCTBEHHOI'O
UHTEJUIEKTa B MPO(ECCHOHAIBHONW AEATENIbHOCTH @ yuyeOHo-meronuueckoe nocooue — CII6.:
I'VAIL. - 110c.

[TpakTudeckue 3aHITHS: Kypc MO quciuiuimae « OCHOBBI HCKYCCTBEHHOTO HMHTEJUICKTA B
npodeccuoHanbHOM aesTenbHocTH - LMS

11.3. Meroauueckue ykazaHus A OOYYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpENUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBaJU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyYaromerocs.
BrimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.



Brimonnenue nabopaTopHbIX paboT OOydYaroOIIMMCS SIBISICTCS HEOTHEMIIEMON YacThIO
U3y4CHUS] TUCLHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— nOpuoOpeTeHHMEe HABBIKOB HCCIEIOBAHUS MPOLECCOB, SBICHHH M  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;

— 3aKpervieHHe, Pa3BUTHE M JCTAIN3alMs TCOPETHYECKUX 3HAHWH, MOJY4YEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
obopyoBaHreM U mpubdopamu.

3agaHue K BBINOJTHEHNIO J1a0OopaTOpPHOil padoThl BbIIAETCS MIPENOJaBaTeNIeEM B Havae
3aHATHS B COOTBETCTBHHM C IUTAHOM 3aHATHH. TeMbl 1abopaTopHbIX paboT NpUBEACHbI B Ta0I. 6
JJAHHOH IPOrPaMMBl.

Brinonnenue nabopatopHoit pabOThl COCTOUT U3 TPEX ATAIOB:
—  AHAJIMTUYECKOTO;

—  pac4eTHO-rpapMuEcKoro;

— KOHTPOJIGHOTO B BHJIE 3aIIUTHI OTYETA.

Crpykrypa u ¢popma oT4éTa 0 1a00paTOpPHOIl padote

Otuér o nabopaTopHOil paboTe NOJKEH COAEpXkKaTb TUTYJIbHBIM JHMCT, OCHOBHYIO
YacTh, BBIBOJIBI [10 PE3YJIbTaTaM UCCIICJOBAHMIA.

Ha tutynbHOM nucTe NOJIKHBI OBITH YKa3aHbl: Ha3BaHUE JUCUUIUIMHBI, Ha3BaHUE
nabopatopHoil paboOThl, (ammivg ¥ HWHULUANBI TpenojaBaTens, ¢GamMwiug W HHULKAIBI
CTYJIEHTa, HOMEp €ro y4eOHOM IPYIIIIbI U JaThl 3alTUTHl PA0OTHI.

OcHOBHasi 4acTh JOJKHA COJAEpKAThb 3aJaHue, pe3ylbTaTbl AKCIEPUMEHTAIbHO-
MPAKTUYECKON pabOoThI, pacuéTHO-aHATUTUYECKUE MAaTePUAITBI.

BeiBosbl 10 mponenaHHON paboTe JOJKHBI COAEp’KaTh PE3yJbTaTbhl SKCIIEPUMEHTOB,
NPOBENEHHBIX CTYACHTAaMH Ha CTEHJaX, HUX pe(IeKTHPOBaHHbIE BBIBOJABI MO 3HAYUMOCTH
AKCIIEPUMEHTA, aHAJIN3Y BUJOB U MOCIIEACTBUI MOTEHIIMAIBHBIX TOTPEIIHOCTEN, KOTOPbIE MOTJIN
BIUATh Ha «UUCTOTY JKCIEPHUMEHTa». TakyKe BBIBOJ JIOJDKEH COJEP’KaTh OTBET HAa BONPOC —
KaKhe OCHOBHBbIE Han0oJiee CI0KHBIE dJIEMEHTHI METOJIUKH UM ObLIIO HEOOXOUMO BBIMOJIHUTH U
C UeM JJaHHas CJI0KHOCTb ObLIa CBsI3aHa

TpebdoBanus Kk opopMIIeHUIO 0THYETA 0 JIabopaTopHOli padoTe

Otuer o nabopaTopHON paboTe AOIKEH COAepkKaTh: TUTYIbHBIN JMCT, OCHOBHYIO 4acTh,
BBIBO/IbI 110 pE3YJIbTaTaM UCCIIEJOBAHUM.

Ha mumynonom nucme NODKHBI OBITH yKa3aHbl: Ha3BaHUE JUCLUIUIMHBL, Ha3BaHHE
nabopaTopHOi pabOThl, (aMUIMsg W WHUIMAIBl TpenojaBarens, (GamMuiIusg W WHHUIHAIBI
CTY/IEHTa, HOMEp €ro y4eOHOM IpyIIIbl U 1aTa 3alUThl paOOTHI.

OcHognass wacme JOJDKHA COJIEp)KaTh 3aJaHue, pPe3yJabTaThl SKCIEPUMEHTATbHO-
NPaKTUYECKOH paboThl, pacCUeTHO-aHAIUTUYECKHE MaTepHUaIbl, TUCTUHT KOAA/CKPUH dKpaHa.

Bv1600b1 10 iposieiaHHOM paboTe AOKHBI COAEPKaTh OCHOBHBIE PE3YyJIbTaThl IO padoTe.

TuTynpHBIN TUCT OTYETA TOJHKEH COOTBETCTBOBATH IIAOJIOHY, TIPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/c/regdocs/docs/uch.

OdopmieHre OCHOBHOM 4YacTW OTYeTa JOJDKHO OBbITh O(OPMIIEHO B COOTBETCTBUHU C
['OCT 7.32-2017. TpebGoBanusi mpHBeJIeHBl B CEKTOpe HOpMAaTUBHOM nokymeHTtaruu ['YAII
https://guap.ru/c/regdocs/docs/uch.

IIpu dopmHupoBaHMU CIHMCKA MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmieHUsi crucKa HCTOYHUKOB
NpUBENICHBI B CEKTOpe HopMaTtuBHOU nokymenTanuu ['Y AIT https://quap.ru/c/regdocs/docs/uch.



https://guap.ru/c/regdocs/docs/uch
https://guap.ru/c/regdocs/docs/uch
https://guap.ru/c/regdocs/docs/uch

11.4. Meroauyeckue yKazaHus sl O0y4JalOIMUXCS M0 TMPOXOKICHUIO CaMOCTOSTEIbLHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HON (hopMe OOYYeHHs, caMOCTOsATEIbHAas padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe MIaHUPOBaHUEe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUU HpI/IO6peTaeMBIX 3HaHPII>i, o0ecIIeunBaeT BBLICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIUILIHHE;

— Kypc B LMS.

11.5. Metoauueckre yKazaHus [UIsi OOYYarOIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTPONb YCIEBAaEMOCTH MpEAyCMaTpUBAEeT KOHTPOJb KadyecTBa 3HAHUI
00ydJarouumxcs, OCyIIECTBISIEMOT0 B TEUCHHUE CEMECTpa C IENbI0 OICHUBAHUS XO0Ja OCBOCHUS
TUCIHIIINHEL

11.6. Metoauueckue ykazaHus i OOYYarOLIUXCS MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTECTallUU.

IIpomexxyrounass  arrectanuss  oOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00Y4YeHMs MO JuciuIuinHe. OHa BKIIIOYAET B
cedst:

— muddepeHIMpoOBaHHBIN 3a4eT — 23TO (opMa OIEHKH 3HAHWUM, TMOTYyYEeHHBIX
oOyyaromuMcsl IpU U3Y4EHUH AUCUMILIMHBL, TPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PadOT U MPOXOXKACHUH MPAKTHK C aTTECTALIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHLHOM.

Cucrema OLIEHOK IPH MPOBEACHUU TEKYIIETO KOHTPOJIS U MPOMEXYTOUYHON aTTecTalluu
OCYIIECTBIISIETCS. B COOTBETCTBHU C PYKOBOIAIIUM JOKyMeHTOM opranuzanuu PO I'VAIL
CMK 3.76 "IlonoxeHue 0 TEKyLIEM KOHTPOJIE YCIIEBAEMOCTH M NMPOMEKYTOYHON aTTeCTalluu
CTYJEHTOB M AaclHUpaHTOB, OOydYaroIIMXCS IO OOpa3oBaTeIbHBIM MpPOrpaMMaM BBICHIETO
obpazosanus B ['YAII" https://docs.guap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf

Jluct BHeceHUs: U3BMEHEHUH B pabouyio MporpaMmy JTUCIUTUINHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




