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AHHOTaIUs

Jucuumnnuaa «OCHOBBI MAallIMHHOTO O0YYEHHs» BXOJUT B 00pa30BaTEIbHYIO IPOrpaMmMy
BBICIIETO O0pa3oBaHWsi — TMporpamMMmy OakalaBpuara IO HAMPABJICHUIO MOATOTOBKH/
crenuainbHoctd 09.03.04 «IIporpammuas uHxkeHepus» HarpaBieHHOCTH «lIpoekTupoBanue
MPOrpaMMHBIX cUCTeM». Jluciuruimaa peanusyercs kaheapoit «Ned3y,

JucuunnuHa HalejneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMIIETEHIIUN

IMIK-1 «CrocoOHOCTH MOJEIMPOBaTH, AHAIW3UPOBATh M HCIOJIL30BaTh (HOpMabHBIC
METO/Ibl KOHCTPYHUPOBAHHUS IPOTrPAMMHOT0 00ECIICUEHUS»

[IK-6 «['0TOBHOCTHh MCIHOJIB30BAaTh 3HAHUE OCHOBHBIX METOJOB HCKYCCTBEHHOTO
MHTEJJIEKTa B TIOCIEeAYIONIeH MpodeccnoHaIbHOM IeATEeIbHOCTH

Coneprxanue AUCHUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSA3AaHHBIX C BOSMOXKHOCTSIMU U
OTPAaHUYEHUSIM  COBPEMEHHBIX  TEXHOJOTMH  MAIIMHHOTO  OOydYeHHs, OCOOEHHOCTAMU
COOTBETCTBYIOIIMX aJITOPUTMOB, METOJIAaMU U CPEACTBAMHU aHAJIN3a JAHHBIX.

[IpenogaBanne AMCUUIUIMHBI MpeAycMaTpuBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOro MpoIiecca: JIEKIUH, J1abopaTopHbIe pabOThI, CAMOCTOSTENIbHAS PaboTa 00yJIarOIIeTOCs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS: TEKYIIMI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOTHASI aTTECTAIUs B (hOpMe IK3aMEHA.

OO0miasi TpyAOEMKOCTh OCBOEHUS JMCLUMUILUIMHBI COCTaBISET S5 3aueTHBIX enuHull, 180
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepeuyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIHUILIHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
[Tony4yenue oOyuarommMucs HEOOXOAMMBIX 3HAHHM, YMEHUH U HaBBIKOB B 00JacTW aHaln3a
JAHHBIX W MallMHHOro oOyueHus. IIpemocTtaBieHne BO3MOXXHOCTH OOY4YarOIIMMCS Pa3BUTh U
IPOIEMOHCTPUPOBATh HABBIKM B OOJIACTH HCIIOJNB30BAaHUS s3bIKa MporpamMupoBanus Python
JUIs peLIeHus 3a7jad MAIlMHHOTO 00y4€eHusl.

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (opmMupyemMond  ydaCTHUKaAMH
00pa3oBaTesibHBIX OTHOIICHUM, 00pa30BaTeIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (l1ajee —
OI1 BO).

1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O AUCIHUILTUHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYyYaIOUIMiicS AODKEH 00JanaTh ClIeTyIOIUMHU
KOMIIETEHIMSIMH WM WX YacTaMu. KoMneTeHIMN U MHAUKATOPbl X JOCTHKEHUS IPUBEJICHBI B

Tabiume 1.

Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHAUKATOPOB UX JTOCTHKCHUS

Kareropus (rpymnma) Konn Kon n nanmMeHoBaHue UHIMKATOPA JOCTUXKEHUS
HaVMEHOBaHHE
KOMIIETEHI[UHA KOMIIETEHIIUN
KOMIIETEHIIUHA
I1K-1 CiocobHOCTE [TK-1.3.1 3Ha€T OCHOBBI MOJICTTUPOBAHUS U
MOJCIIUPOBATh, (hopManbHbIe METOIbI KOHCTPYHUPOBAHUS
aHaJIM3UPOBATh U POrpaMMHOTO 00eCTIeUeHHUs
HCIIOJIB30BaTh [IK-1.V.1 ymeeT ucnonp3oBaTh GopMaibHbIE
[TpodeccuonanbHble
dbopmasibHbBIE METO/Ibl KOHCTPYUPOBAHUS MPOTPAMMHOIO
KOMIIETEHIIUH
METO/IbI oOecrieueHus
KOHCTPYHUPOBaHUS [1IK-1.B.1 BnageeT HaBbIKaMU MOJCIIUPOBAHUS U
IPOrpaMMHOTO (hopMaIbHBIMU METOJJAMU KOHCTPYHUPOBAHHUS
oOecrieyeHus IPOrpaMMHOTO 00€eCTIeUeHUs
TIK-6.3.1 3HaTh MaTeMaTHYECKHUE METOIBI
HCKYCCTBEHHOT'O MHTEJJIEKTa U 00paboTKH
AHHBIX
T1K-6.3.2 3HaThL OCHOBHBIE METO/IBI, MOJEIIH U
IIK-6 T'oToBHOCTH JIBI, MOII
AIrOPUTMBbI HCKYCCTBEHHOTO MHTEJIEKTA U
HCIIOJIB30BaTh
00JacTu UX MPUMEHEHUS
3HaHWE OCHOBHBIX
METOJIOB [IK-6.Y.1 yMeTb NpuMEHATbh METO/Ibl, MOJENIH U
[Ipodeccuonanbubie ITOPUTMBI HCKYCCTBEHHOTO MHTEJUIEKTA MPHU
HCKYCCTBEHHOTO
KOMIIETEHITUH MPOEKTUPOBAHUHU U Pa3pabOTKe CHEIHAIBHOTO
HHTEJUIEKTA B
. MIPOrpaMMHOT0 O0ecTieueHus
nocJyeyrouein
o [IK-6.Y.2 ymeer cTaBUTbH 337a41 U BBIIOIHATh
npoQeCCHOHAIBHON
MPOSKTUPOBAHUE CUCTEM UCKYCCTBEHHOTO
JIeATETbHOCTH
WHTEIEKTA
TIK-6.B.1 BnameTs HaBBEIKAMH HCITOJIL30BaHUS
WHCTPYMEHTAILHBIX CPEICTB pa3pabOTKH CUCTEM
HMCKYCCTBEHHOTO MHTEJIEKTA

2. Mecro nucummuiaHsl B cTpykrype OIl
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPU U3YYECHHUH CIICYIONIUX TACIUIUINH:
— «MaremMaTHka. AHAIMTHYECKas Te€OMETPHUs U JIMHEHHas anredpay,

— «MaremaTtuka. MaTeMaTUUYECKHN aHATIN3Y,
— «Teopus BepoITHOCTEH»,

— «lIpuknagHas TEOpUs BEPOITHOCTEH U CTaTUCTHUKA»,




— «OCHOBEI IporpaMMHupOBaHUA»,

— «AIITOPUTMBI M CTPYKTYPEI JAHHBIX ).

3HaHI/I${, IIOJIYYCHHBIC IIpHU H3YUYCHUHW MaTtepuajia HaHHOﬁ JUCHUIIIIMHBI, MUMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUE, TAK U MOT'YT UCITIOJIb30BATHCA IMPU U3YUCHUHN APYIUX OUCHUILINH:

- ((O6Da6OTKa OKCIICPUMCHTAJIbHBIX TaHHBIX),

— «CucTeMBl HCKYCCTBEHHOT'O MHTEIICKTA.

3. OOBEM H TPYJOEMKOCTh JUCIIUILTAHBI
JlanHbie 00 00mEeM O0beMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBbHBIX BHUJOB Y4eOHOMH
paboThI 1O TUCHUIUTHHE (M paclpeie]ICHHE dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPEICTABICHBI B
Tabiuue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITNHbI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No8

1 2 3
Oowan mpyooemKkocmup OUCYUNTUHDBL, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuueckoii n0020MoeKu 8 8
AyoumopHnuie 3anamus, BCEro vac. 16 16
B TOM YHCIIE:

nexmun (JI), (gac) 8 8

npakTudeckue/cemunapckue 3anatus (I13),

(uac)

nabopaTtopHbie paboTs (JIP), (uac) 8 8

KypcoBoii nmpoekT (padota) (KII, KP), (gac)

JK3aMeH, (Jac) 9 9
Camocmosamenvnas paboma, Bcero (dac) 155 155
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3. DK3.
DK3.*%*)

ek o
[IpuMeuaHue:  kaHAUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TpPyJI0EMKOCTH TUCIUILTAHBI IO pa3jeiaM U BUIaM 3aHSITHH.
Paznensl, TeMBI TUCIUATIIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pasiesbl, TEMbI TUCITUTITHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (gac) (Jac) (dac) (Jac)
Cemectp 8
Paznien 1. Beenennie u 6a30BbIe KOHIICTIIHH 2 2 15
Pasyen 2. PerpeccroHHBIN aHATN3 2 2 50
Pasznen 3. AIroputMmbl KiaccupuKaum 2 2 50
Pazmen 4. Onenka MoieNeil MalIMHHOTO O0yIeHUs 2 2 40
Hroro B cemectpe: 8 8 155
Hroro 8 0 8 0 155

IIpakTrueckass IOATOTOBKA 3aKJIIOYAETCd B  HEMOCPEICTBEHHOM  BBINIOJHEHUU
oOydJarlolMMHUCS  OMNpeNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yulei
npodecCHOHATBHOMN 1S TeTbHOCTBIO.




4.2. CopaepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSITHI.
ConeprkaHue pa3/ieioB U T€M JICKIIMOHHBIX 3aHATHI IPUBEACHO B TAOIHIIE 4.

Ta6ymma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pazaena

HazBanwne u COACPpIKAHUE PA3a€IOB U TEM JICKIIMOHHBIX 3aHATHH

1

Paznen 1. Beenenue u 6a3oBble KOHUENIMU. [lonamue «Mauunnoe
obyuenuey, obracmu npumenernus MO, pabouue mecma 6 cgpepe MO,
ucmopus MO, mepmurel u noHAMUS (RPOCMPAHCMEO NPUSHAKOS, MEMOObl
00yueHus, 3a0ayu Kiaccupurayuu, peepeccuu u op.)

Paznen 2. Perpeccuonnslit ananus. MHK, epaduenmuulii cnyck,
DPe2pecCuoOnHas MOOelb ¢ 00OHOU NEPEMEHHOU, MHONCECMBEHHAS PeSPecCus.

Paznen 3. AnroputMmel KitaccupukaIim. Josucmuveckas pespeccus,
aneopumm k-onudcatiwux coceoell, 0epesvbs NPUHAMUS PeLueHUl],
2paduenmublil 6yCmuHe, MAUUHbL ONOPHBIX 8EKINOPO8

Pasnen 4. Ouenka Mojienell MaluHHOTO 00yUeHUS. Pasnuunbie Mempuxu
OYEHKU pecpeCCUOHHbIX Mmooeieti u aneopummos Kﬁaccudmmuuu: accuracy,
precision, recall, ROC, AUC, MAE, MSE, R-squared, RMSE

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpaKTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IIPUBE/IEHBI B Ta0IULIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

W3 aux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTb, |MPAaKTHYECKOH |pasiena
/1 3aHSTUN 3aHSTUN (dac) MMOATOTOBKH, | THUCITHIT

(gac) JIMHBI

Y4eOHbIM MJITAHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TabuIle 6.

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne HaumenoBanne nabopatopHbIx padboT TpyAOGMKOCT®, | MPaKTHICCKOH | pasjiena
/1 (dac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 8
1 3nakoMcTBO ¢ Jupyter Notebook 2 2 1
2 Perpeccuonsslii ananus B Python 2 2 2
3 ANTOPHUTMEI KITaCCU(PUKAIIH 2 2 3
4 Ornenka Mojesieid MalmmHHOTO 00yYeHUs 2 2 4
Bcero 8 8

4.5. KypcoBoe npoekTupoBaHue/ BBHIIOIHEHUE KYPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJaroUxcs




Bunpl camocTosTensHON paboThI U €€ TPYIOEMKOCTh PUBEIEHBI B Ta0bnuie 7.

Ta6mmia 7 — Bugbsl caMOCTOSTENHHOM pabOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHoi paboTh
qac qac
1 2 3
H3yueHne TeOpeTHIecKoro Marepuasia
90 90
nucuurnHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Homamrnee 3amganue (/13)
KonTponbubie pabotsl 3a0uHnkoB (KP3) 25 25
IToaroroBka K mpoOMeXyTOYHOU
20 20
arrectaruu (I1A)
Bcero: 155 155

5. HepequL y‘le6HO—M€TO,Z[I/I‘{eCKOFO obOecreyeHus

JUTSL CAMOCTOSITENTEHOU PabOThI 00yUYarOIIUXCS MO JUCHUTUTHHE (MOJTYJTIO)

yLIe6HO—MeTOI[I/ILICCKI/Ie MaTcpHraibl JIA CaMOCTOSITEIbHOM pa6OTBI 06yqa10mnxc;1 YKa3aHbI B

o.o. 7-11.

6. IlepeueHb ne4aTHBIX U 3JIEKTPOHHBIX YUYEOHBIX U3/1aHUN
[lepeuyeHb neyaTHBIX U 3JEKTPOHHBIX YUeOHBIX U3IaHUM MTPUBECH B TabIuLe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUN

Iudp/
URL anpec

bubnuorpaduueckas ccpiika

Komgects
0
AK3EMILISIPO
BB
OnoImoTeKe
(kpome
ANEKTPOHH
BIX

IK3EMIULIPO
B)

https://znanium.com/catalog/product/19
02689

IIpoTtoapsakoHOB, A. B. Anroput™msl
Data Science u ux mpakTuieckast
peanu3zanus Ha Python : yueGHoe
nocobue / A. B. IIpotoassikonos, I1. A.
[Isw1oB, B. E. CamoBHuKOB. - MoCkBa ;
Bomnoraa : Undpa-Unxenepus, 2022. -
392 c. - ISBN 978-5-9729-1006-9. -
Teker : anextponHsId. - URL:
https://znanium.com/catalog/product/19
02689 (mara oopamenus: 30.08.2022). —
Pexxnm moctyma: 1o noanucke.




https://znanium.com/catalog/product/12 | Kennexep, 1. Hayka o qaHHbIX:

21800 6azoBbiit kKypc / JIxxon Kemnexep,
bpennan Tupnu ; nep. ¢ aHri.. -
Mocksa : Anbninna [labmumep, 2020. -
222 c. - ISBN 978-5-9614-3170-4. -
Tekct : anexrponnbiid. - URL:
https://znanium.com/catalog/product/12
21800 (nata oopamenus: 30.08.2022). —
PexxuMm octyma: 1o noanucke.

004 Anmaiinua, 3. MamuHHOe 00y4eHHUE : 3
A5l HOBBII HCKYCCTBEHHBIN MHTEIUIEKT / .
Anmmaitnus. - M.: Anbniuna [Tabmumiep :
Touxa, 2017.

7. IlepeueHb JIEKTPOHHBIX 00PA30BATEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN cetn «HTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS JUCLMILIMHBI
npuBezeH B Tabnuie 9.

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpcoOB HHGPOPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTn «HTepHET»

URL anpec HanmenoBanue
http://www.machinelearning.ru/ MachineLearning.ru - [IpodeccronanbHbIi

MH(OPMALMOHHO-aHATUTUYECKHUI pecypc, MOCBALIEHHBIN
MaIIMHHOMY 00Y4Y€HHIO, PACTIO3HABAHHUIO O0OPA30B U
WHTEJUICKTYaJIbHOMY aHaJIN3y JIaHHbBIX.

https://www.deeplearningbook.org/ | The Deep Learning textbook - a resource intended to help
students and practitioners enter the field of machine
learning in general and deep learning in particular.

8. Ilepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUN
8.1. [lepeuenp mporpaMMHOro OOECHEeUYeHHsI, HCHOJb3yeMOro MpPHU OCYILECTBICHUU
00pa30BaTEILHOrO MpoLEcca M0 AUCLHUILINHE.
IlepedeHpb uconbp3yeMoro NporpaMMHOro odecrieueHus npejacrasieH B Tadbauie 10.

Ta6muma 10— [Tepeyens mporpaMmmMHOTo oOecrieueHus

No /1t HaunmenoBanue

1. Anaconda c unTeprperaTopoMm si3eika Python Bepcuu 3.10 nnu 6oee HOBOM
2. Jupyter Notebook.

8.2. IlepeueHb HMH(}OPMALIMOHHO-CIIPABOYHBIX CHCTEM,CITONIb3YEMBIX pu
OCYILIECTBIIEHMH 00pa30BaTEIBbHOTO MPOLecca MO JUCIUTUINHE

[lepeuenpr uCHOIB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJICTaBI€H B
tabmuie 11.

Tabnuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno




9. MarepuanbHO-TeXHUUYECKas O6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNFHOTO MpoIiecca o AUCHUIIINHE, TPeAcTaBiieH B Tabnuiel2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKON 0a3bl (pu HEOOXOMMOCTH)

MynbTuMeauitHas JIEKUUOHHAS ayIUTOPUS

2 | KomnberoTepHslil Ki1acce

10. Ouenounsle cpeacTBa [ IPOBEACHUSI IPOMEKYTOUHOM aTTecTalluu
10.1. CocTtaB OILICHOYHBIX CPEACTBIJISI TPOBEACHHUS MPOMEKYTOUHOM aTTeCTaluu
00ydJaroumxcs no IMCUUILIMHE TPUBEIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Buna npomexyTo4HON arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crncok BOIPOCOB K 9K3aMEHY;
3amauu;
TecTsl.

10.2. B kauecTBe KpHUTEpPUEB OLEHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOECHHUS)
KOMIIETEHIIMI O0OYy4JaloUIMMHCs MPUMEHSETCS 5-0ajulbHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas puBeJeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCsA
100-6ammpHast  mKaia — MOAYJIBHO-PEHUTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  IpaBHIIA
MCIIOJIb30BaHUsl KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAaJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHITUI

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHIHI
5-OayutpHAas KA paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JJOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM UICH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOI CTIelMaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepuan, rpaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOM CIeNUaTIN3uPOBAHHBIX TOHSTUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyJaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— HCIIBITHIBACT 3aTPYJHEHMs] B TNPAKTHUECKOM NPUMEHEHHUU 3HAHUH

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»




Or1eHKa KOMITETEHITUHN

XapakTeprucThKa chOpPMUPOBAHHBIX KOMIIETEHITII
5-OaiuTbHAa KT PAKTEP (bopvp

HaIlpaBJICHUS,

— c1abo apryMeHTUPYET HayIHBIC TTOJIOKEHUS,

— 3arpyaHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 000OIICHUH;

— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

— o0ydJaroIuiicss HEe YCBOWJI 3HAYUTEIBHOH YacTH I[POrpaMMHOIO
MaTtepHana;

— JIONTyCKaeT  CYIICCTBCHHBbIC  OMMOKA M  HETOYHOCTH  IpHU
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHBIC TIOJI0KCHUS,

— He (JOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

HCYOOBJIICTBOPUTEIILHO
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEPUAIIbI.
Bormpocs! (3agaun) nmst sKk3ameHa npeicTaBiieHbl B Tadumie 15.

Tabmuna 15 — Borpocs! (3a1a4umn) 1S 9K3aMeHa

Ne /it [TepedyeHs BonpocoB (3a1a4) 1 IK3aMeHa Kon
WHINKATOpa
1 Jist 3a1aHHOT0 HAOOpa JaHHBIX PEATU30BATh AITOPUTM [K-1.3.1,
KkiaccuuKaluy Mo yKa3aHHOMY B Habope naHHbIX npusHaky | [IK-6.VY.2,
Ha s13p1Ke Python [1K-6.3.1
2 [TocTpouth perpeccHoHHy0 MOENb IJIs 3aJaHHOr0 Habopa [IK-1.¥.1,
JKCIEPUMEHTAIBHBIX TAHHBIX [1K-6.3.2
3 C ucnonp3oBanueM nakera tensorflow moarorosuts onucaunue | I[1K-1.B.1,
HEUPOHHOM CETU U 3aIyCTUTh €€ 00yUeHHE Ha 3aJJaHHOM [IK-6.VY.1,
Ha0Ope JaHHBIX [1K-6.B.1
Bomnpocs! (3agaun) nis 3adera / nug . 3auera npencrasieHs! B Tadnuue 16.
Tabmuia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Kon
Ne n/n Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera HHMKaTOpa
Y4eOHbIM MJIAHOM HE NPEAYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
npescTaBieHsl B Tadauie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
- KypcOBO#l pabOThI

Y4eOHbBIM IJIAHOM HE IPETyCMOTPEHO

Bonpockl s mpoBeneHHS MPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHPOBAHUS
npeJcTaBieHbl B Ta0nuie 18.

Tabmuna 18 — [IpuMepHbIil nepeyeHb BONPOCOB JJis TECTOB

y Koz
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa
1 UTo U3 NepeyrCcIIEHHOTO SIBISIETCS aITOPUTMOM Kiaccudukanu? I1K-1.3.1
2 W3 yero cocTOUT UCKYCCTBEHHBIN HEUPOH? [IK-1.V.1
3 Kakue u3 nepeunciieHHbIX METPUK UCIOJIB3YIOTCS JJIS aHAIU3a IIK-1.B.1
PErPECCUOHHBIX MOoJEnen?




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (HOpMBI
00y4eHus1, TpeICTaBICHBI B TaOmIe 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT
1 Haiinure K03 GUIneHTs ypaBHEHHS PErPECCHE METOIOM I'PaIMEHTHOTO CITyCKa
2 Haiinure ko3¢ dunments! ypaBHeHus perpeccuu ¢ nomonpio MHK

10.4. Meronuyeckue  MaTepuaibl,  ONPEACIAIOIIME  IPOLEAYypbl  OLEHUBAHUSA
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIIETCHLUH, COJIEpKATCsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTUpPYIOIIUX TOPAJIOK U MPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaromuxcs
I'VAIL

11. Metonuueckue ykazaHus JUIsl OO yJarOIIMXCs 0 OCBOCHHUIO JUCITATIIUHBI

11.1. Meronuyeckue yka3zaHusi Uil OOYYarOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOI'O
MaTepuara.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
ry0OKoe U sCHOE M3JIoKeHue yueOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIIMH B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
GyHaaMEeHTANBHBIX TPOOJIEeM TUCHMIUIMHBI, METOJOB HAYYHOTO TIIO3HAHHS, HOBEHIINX
JOCTMDKEHUI HaydyHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKpblBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEJIbHOE IPEICTaBIeHUE O JUCLUILIUHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLHUIIIIMHAMU.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOHN TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MPENOoJaBaTeIeM;

— pa3BuTHe NOpPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIIJIECHHUS.

— TOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUH O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUThCSl METOAMYECKH 00pabaThiBaTh MaTepuail (BBIACNSTH IJIaBHbIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSTH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO MOHMMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JIeKUMOHHBIA ~MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAliIoB U
UCMOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuala IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/IETbHBIX TEMATUK I10 TUCHUIUINHE.

11.2. Meronuyeckue yka3zaHusi Jid OOYYarOIIMXCS IO BBINOJIHEHUIO J1TAOOPATOPHBIX
pabor

B xone BeimonHeHus 1a0oOpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIyOUTh H
3aKpeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTEPUCTHKOM 00ydaromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.




BrimonHenue 51ab0paTtopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4CHUS TUCHUIUIMHBL, OIpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBAIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4Yaromerocs:

— nOpuoOpeTeHHEe HABBIKOB HCCIEIOBAHUS MPOLECCOB, SBICHHMH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;

— 3aKperUleHHe, Pa3BUTHE M ACTAIN3AlMs TCOPETHYECKUX 3HAHWM, IMOJYYEHHBIX Ha
JEKIUSX;

— TOJIyueHHe HOBOM MH(OpMAINH 110 U3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U puOopamu.

3ajianue ¥ TpeboBaHUs K IPOBEJICHUIO 1a00PaTOPHBIX PadoT
3adanue u mpebosanue Kk nposederuro 1ab0pPamopHuIX pabom pamewaemcs 8 cucmeme
auynoeo kabunema I'VAII.

Crpykrypa ¥ popMa oTyera 0 JadopaTopHON padbore
® yenb pabomul
3a0aHue

peuterue (UCXOOHBILL KOO, paciemvl, 8bIKIAOKU U M.1.)
pe3yibmam blNOIHEeHUsL pabombl
86160001

TpeboBanus k ohopMIEHUIO OTYETA O JIabopaTOpHOU paboTe

Omuem oghopmasemcs ¢ ucnonvzosanuem cucmemsl Komnvromepnot eepcmru LaTeX unu
peoakmopos MS Word, OpenOffice Writer, Apple Pages u nodo6uuvix. TumynoHbuiti aucm
omyema pasmewern Ha oguyuanvrom caume I'VAIl. Omuem Oondcen Oblmb IKCHOPMUPOBAH 6
¢opmam PDF u 3azpyoicen 6 nuunwiii kabunem I'VAIL

11.3. Meronnyeckue ykazaHus A 00y4aromuxcs MO MPOXOKICHUIO CaMOCTOSITENEHOM
paboTsl

B xone BBIMOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOIaBaTels, HO 0€3 €ro HemocpeiaCTBEHHOTO
y4acTusl.

st oOydvaronuxcst 1Mo 3a04HOM ¢opMe OOydeHHSs, CaMOCTOATENbHass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM pabOTHI, y 00y4aromerocss (popMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMEHHU, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6pCTaeMI)IX 3HaHHI>i, o0ecrieunBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TMOMOTaeT NONyYUTh HABBIKA TOBBIIICHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckumMi ~ MaTepualaMH,  HAMNPaBISIONIMMH  CAMOCTOSITENBHYIO — paboTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILINHE;

— METOJMYECKHE YKa3aHUS IO BHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 0Oydaromuxcs
10 3204HOU (hopMe 0OyUeHUs).

11.4. Meronuyeckue yKa3aHus s OOYYaIOIIMXCS 10 MPOXOXKJIEHHUIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMecTpa C LIeJbI0 OLEHMBAHUSA XO0Jla OCBOEHUS
JUCLUTUIMHBL.



Texkymuii KOHTPOJb OCYILIECTBISIETCS C HUcHoib3oBaHueM LMS wu  TexHonoruit
MIPOBEICHUS SJIEKTPOHHOIO TECTUPOBaHHUsA. Pe3ynpTaThl y4MTHIBAIOTCS B UTOTOBOM PEWTHHIE
CTYyJIEHTa 10 UTOraM CeMeCTpa.

11.5. Meronnyeckue ykazaHus [Uig OOydaroLIMXCs MO0 MPOXO0XKJIECHUIO IPOMEXYTOYHON
aTTeCTaIHH.

[IpomexxyTounass  arrectanst  oOy4aroIIMXCsS  HPEAyCMaTpHBaeT  OLEHHBAHUE
POMEXYTOUHBIX U OKOHYATEIbHBIX Pe3yabTaTOB 00ydeHus mo aucuumuivHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OICHKM 3HAHWH, IOJyYCHHBIX OOYdYaloIMMCS B Ipolecce
HN3YyUCHUA Bceit JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOSITCIbHOM pa6OTBI, CIIOCOOHOCTH
NPUMEHATh MX JUIS PEUICHUS NMPAaKTUYEeCKUX 3ahad. DK3aMeH, KaK IPaBUIIO, MPOBOIMTCS B
NepuoJl SK3aMEHAIIMOHHONW CECCHHM M 3aBEpIIAeTCS AaTTEeCTAlMOHHON OLIEHKOH «OTIUYHOY,
«XOPOILIOY, «yIOBICTBOPUTEIHHOY, KHEYJOBIECTBOPUTEILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpaMmy JTUCIUIUINHbI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Ionmuce
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