MUHHCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOI
®EJJEPALIMN
(enepanpHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICILIETO
o0OpazoBaHus
"CAHKT-IIETEPBYPI'CKUI TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMUYECKOI'O ITPUBOPOCTPOEHU A"

Kadenpa Ne 43

YTBEPXJAIO
PYKOBO)II/ITCJ'IB HaHpaBHeHI/Iﬂ

JIOII.,K.T.H.,JIOII.

(TOIDKHOCTB, Y4. CTETICHD, 3BaHUE)

A.A. Kimrouapes

L

&
(TonHCH)

«15» mrous 2023 r

PABOYAS ITPOTPAMMA NUCIHUITIIMHBI

«OCHOBBI MAILIMHHOTO 06yqu1/m»
(HammeHoBaHMe TMCIUILINHEI)

Kon HaIlpaBJICHUSA HO,Z[FOTOBKI/I/
CIICIaJIbHOCTHU

09.03.04

HamMmenoBaunue HaIlpaBJICHUA

IIporpaMMHas WHKEHEpUS
MOJTOTOBKH/ CTIEIUATIEHOCTH

HaumenoBanue
IIpoexTupoBaHue IPOrPaAMMHBIX CUCTEM
HaNpPaBIEHHOCTH
dopma o0yueHwus 3a04Has

Cankt-IlerepOypr — 2023




JIucT cornacoBaHusi pabo4eil MPOrpaMMbl TUCIUTLTHHBI
[IporpamMmy coctasui (a)

CT. TIpeIL. M. Tlonsk

(AOIKHOCTB, Y4. CTETICHb, 3BAHUE) (MHUIMANBL, aMUITHS)

[Mporpamma onoOpeHa Ha 3acenanuu kKadeapst Ne 43

«15» nrons 2023 r, nporokon Ne 05/,

3aeayronuii kadeapoii Ne 43

f

JL.T.H.,TIpo . 15.06.2023 M.IO. OxTunes
(yd4. CTEeHb, 3BaHHE) i (ndmmcs, JaTa) (MHUIMAIBL, haMILTHST)
OtsercrBennsiii 3a OI1 BO 09.03.04(02
Crapuuii mpenojaBartesib 15.06.2023 A.A. ®omeHKOBa
(AOIKHOCTB, Y4. CTENICHb, 3BAHUE) L/(nonnncr;, nara) (MHUIMANBI, aMuTHs)
3amecTuTens AupekTopa HHeTUuTyTa Ned o i1 padoTe
JIOII. K. T.H.,JTOII. .06.2023 A.A. Kirrouapes

(AOIKHOCTB, Y4. CTENICHb, 3BAHUE) Y& (nomnuce, nara) (MHUIMANBL, aMuTHs)



Annoranus

JuctuniunHa «OCHOBBI MALIMHHOTO 00YyYeHUs» BXOJUT B 00pa30BaTeNIbHYIO IPOrpaMmy
BBICIIETO O0pa3oBaHMs — TMporpaMMy OakajaBpuaTa 10 HANPABICHUIO MOJTOTOBKH/
cneruansHoctu 09.03.04 «Ilporpammuas mHxeHepus» HampaieHHOCTH «lIpoekrupoBanue
MPOTPaMMHBIX cucTeM». JlucuumuinHa peanusyercs kadeapoit «Ned3y.

JlucruminHa HarelieHa Ha OpMUpPOBaHKE Y BBIITYCKHHUKA CIEIYIOMINX KOMIESTEHITHIA:

IMK-1 «CrnocoGHOCTh MOAETHPOBATH, AHAIM3HPOBATH M HCIIOIH30BATH (HOpMAIIbHBIC
METO/Ibl KOHCTPYHUPOBAHUS IPOTPAMMHOI0 00ECTICUECHUS»

CopepxaHue TMCUUIUIMHBL OXBAaTHIBAET KPYT BOIPOCOB, CBA3AHHBIX C BO3MOKHOCTAMHU U
OTpaHWYCHHUSIM  COBPEMEHHBIX  TEXHOJOTMH  MAIIMHHOTO  OOYYeHHUs, OCOOCHHOCTSIMH
COOTBETCTBYIOIUX aJTOPUTMOB, METOJIAMHU M CPEACTBAMU aHAIN3A JAHHBIX.

[MperomaBanre IUCHUIUIMHBI TIPEIyCMAaTPHUBACT CIEAYIOIUE (OPMBI OpraHU3alUuU
yueOHOro Imporiecca: JIeKIUH, J1abopaTopHble paboThl, CaMOCTOsATENbHAs paboTa 00y4aroLIerocs.

IIporpaMMoil IUCLMIUIMHBEL MPENLyCMOTPEHBbI CISAYIOUIME BHUIbl KOHTPOJS: TEKYLIUM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B GopMe IK3aMeHa.

OO0mas Tpy0EMKOCTh OCBOCHHS JIUCIUILUTMHBI COCTABISICT 4 3aUeTHBIX €IWHUIBI, 144
yaca.

SI3bIK 00yUeHHS M0 JUCLUIUIMHE «PYCCKUN»



1. TlepedeHp MIaHUPYEMBIX Pe3yabTAaTOB OOYUCHHUS MO TUCITUILTHHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI
[Tonmyuenne oOy4arOmUMUCS HEOOXOMUMBIX 3HAHWUHN, YMEHWH W HaBBIKOB B OOJIACTH aHAJIN3a
JaHHBIX ¥ MammHHOTO oOyueHus. [IpemocraBneHre BO3MOXHOCTH OOY4YarOMIMMCSI Pa3BUTh U
MPOJICMOHCTPUPOBATh HABBIKKM B OO0JIACTH HWCIOJL30BAHUS s3bIKa TporpammupoBanus Python
JUTSL PETIISHUS 3a/1a9 MAITMHHOTO O0y4YeHUSI.

1.2. [ucummiauHa  BXOAWT B  COCTaB  4YacTH, (HOPMHPYEMOW  y4YaCTHUKAMH
00pa3oBaTeIbHBIX OTHOILICHNH, 00pa30BaTEIbHON MPOTPaMMBI BEICIIIETO 0Opa3oBaHus (nanee —
OIT BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3YJIHTATOB OOYUCHHS 10 JUCIMIUTHHE, COOTHECEHHBIX C
IUIaHUPpYeMbIMH pesynbratamu ocBoeHust OI1 BO.

B pesynbraTe m3ydeHMs MUCIUILUIMHBI OOYYAIONIUACS JOJDKEH 00JIaaTh CICTYIOIIMMU
KOMIIETCHIIVSIMU FUTM X 4acTsAMU. KOMIIETEHITNN ¥ WHIUKATOPHI UX JTOCTIKCHHS IPUBEIICHEI B
Tabmurne 1.

Tabnuma 1 — IlepeyeHb KOMIIETEHIIMH U HHANKATOPOB MX JOCTHKCHUS

Konu
Kareropus (rpymnmna) Kon 1 HanmeHOBaHME MHIMKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEeHIIUU KOMIETEHIIUN
KOMIIETEHIIUU
ITIK-1 Cnocobnocts | [IK-1.3.1 3HaeT OCHOBBI MOJICTUPOBAHUSI U
MO/JIEJIUPOBATh, (opMmasibHBIE METOIbI KOHCTPYHPOBAHUS
aHAIM3UPOBATH U NPOTPaMMHOTO 00ECTIeYCHUS
WCITOJIB30BaTh [IK-1.VY.1 ymeer ucnonb3oBaTh opManbHbIe
ITpodeccuonanbuble
(dopmanbHBIE METO/Ibl KOHCTPYHUPOBAHHS POTPAMMHOTO
KOMIETEHIIUN
METO/BI oOecrieyeHus
KOHCTPYHUPOBAHUS ITK-1.B.1 BnageeT HaBBIKAMU MOACIUPOBAHUS U
MPOrpaMMHOIO (hopMaTEHBIMU METOJAMH KOHCTPYHPOBAHUS
oOecrievyeHus IPOTrPaMMHOT0 00eCTIeYeHUs

2. Mecro pucuumuinHel B ctpykrype Ol

JucuunnuHa MokeT 0a3UpoBaThCsA Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00Y4arOIIUMUCS
MIPU U3YYCHUH CIICTYIONTNX TUCITATUIIH:

— «MaremaTuka. AHaITUTHICCKas TeOMETPUS U JIUHECHHAS anredpay,

— «Teopus BEpOSATHOCTEM,

— «IIpuknaaHas Teopusl BEPOATHOCTEN U CTATUCTUKAY,

— «MaremaTtuka. MaTeMaTHYECKUN aHATU3Y,

— «OCHOBBI IPOTPAMMHPOBAHUSY,

— «AJTOPUTMBI U CTPYKTYPbI TAHHBIX .

3HaHuUA, TMOJyYEeHHbIE TNPH H3YYEHUH MaTepuana JaHHOW IUCUUIUIMHBI, WMEIOT Kak
CaMOCTOSITEIIbHOE 3HaUSHHUE, TaK U MOTYT UCIIOIB30BAThCS P U3YUECHUHN APYTUX JUCITUTUINH:

— «O0paboTKa IKCIEPUMEHTAIbHbIX JaHHBIX),

— «CucTeMbl HCKYCCTBEHHOTO MHTEIICKTA.

3. OOBeM U TPYAOEMKOCTh TUCIIUTUINHBI
Janubie 00 oOmieM o0beMe MUCHHUIUIMHBI, TPYJOEMKOCTH OTICIBHBIX BHIOB Y4eOHOM
paboThI 1O TUCIMIUIMHE (M pAacTpeelICHHE 3TOH TPYAOSEMKOCTH 110 CEMECTpam) Mpe/ICTaBICHbI B
Tabmuie 2.

Tabnuma 2 — O0beM U TPYAOSMKOCTh JUCIMILTHHBI

TpyIoeMKOCTb 10
Bu yueOHO# paboThI Bcero ceMecTpam
Ne7

1 2 3




Oobwasn mpyooemKkocmb OucCUUnJIUHDL, 4/ 144 4/ 144
3E/ (gac)

U3 Hux uacoe npakmuueckoii H0020no6KuU 8 8
AyodumopHule 3aHamus, BCETo Jac. 16 16

B TOM YHCIIE:

nekimu (JI), (gac) 8 8

npakTuueckue/cemunapckue 3anstus  (113),

(dac)

naboparopusie pabotsl (JIP), (uac) 8 8

KypcoBoii mpoekT (pabota) (KII, KP), (1ac)

JK3aMeH, (Jac) 9 9
CamocmoamenvHas paboma, Bcero (dac) 119 119
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Hdudd. 3au, JK3. OK3.
JK3.*%)

%k
[Ipumeuanue: KaHAMIATCKUI K3aMeEH

4. CopeprxaHue JUCITUTUTHHBI
4.1. PacmpeneneHue TpyJI0SMKOCTH TUCIUIUIMHBI TI0 pa3/iesiaM U BUIaM 3aHITHH.
Pazzensl, TEMbI JUCHUIUTMHBI U UX TPYJIOSMKOCTh IPUBEICHBI B TaOIHIIC 3.

Tabnmma 3 — Paznensl, TeMbI TUCIUTUINHBL, UX TPYAOEMKOCTh

Pa3mesnbl, TEMBI QUCIMILTAHBI Jerwn | 113 (C3)| - JIP KIIT CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 7
Paznen 1. Beeaenne u 6a30Bble KOHIIEIIIIMN 2 2 10
Paznen 2. PerpeccnoHHbIN aHAIN3 2 2 40
Paznmen 3. AnropuT™sl KiaccupuKayu 2 2 40
Paznen 4. Orerka Mojienieif MaIIMHHOTO O0YUYEHMS 2 2 29
Hroro B cemectpe: 8 8 119
Hroro 8 0 8 0 119

[IpakTHyeckas TOATOTOBKA 3aKJIIOYAE€TCS B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU
o0yJamomuMHCs  ONpPEACTCHHBIX  TPYAOBBIX  (YHKIMH,  CBS3aHHBIX C  Oyaymei
pogecCHoHaNbHOMN AesTeIbHOCTHIO.

4.2. CopepxaHue pa3feiaoB U TeM JEKIUOHHBIX 3aHITHM.
Coneprxanne pa3/IeloB U TeM JEKIIMOHHBIX 3aHATHI MPUBEICHO B Ta0mwuie 4.

Tabnmma 4 — CoxepxaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA

Howmep paznena HasBaHune u conepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHN

1 Pasznen 1. Beenenue u 6a3oBble KOHIENUUU. [Tousamue « MAuUHHOe
obyuenuey, ooracmu npumerenuss MO, pabouue mecma 6 cgpepe MO,
ucmopusn MO, mepmunvl u nousmus (NPOCMpPaHcmeo NPU3HAKO8, Memo bl
00yuenus, 3a0ayu Knaccuguxkayuu, pespeccutt u op.)

2 Pazgen 2. Perpeccuonnsiit ananus. MHK, epaduenmublii cnyck,
Pe2PecCuoHHas MoOeb ¢ 0OHOU NePEMEHHOU, MHONCECMBEHHAS Pe2PecCusl
3 Paznen 3. Anroputmsl kinaccudukanuu. Jlozucmuueckas pespeccus,

aneopumm k-Onudxcatimux coceoetl, 0epesbs NPUHAMUS peuteHull,
2paduenmublil OyCmMuHe, MAWUHbL ONOPHBIX BEKMOPO8

4 Paznen 4. Ouenka mojeneit MalmmHHOTO O0yUeHUs. Pasziuunbie Mempuku
OYEHKU pecpeCcCUOHHbLX MOOeﬂeﬁ u aireopummos maccu(ﬁukauuu: accuracy,
precision, recall, ROC, AUC, MAE, MSE, R-squared, RMSE




4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHATHL
TeMbl MpakTHYECKHUX 3aHATUI U UX TPYTOEMKOCTb IPUBEACHBI B TabnHIe 5.

Tabauna 5 — [IpakTuyeckue 3aHITUS U UX TPYAOEMKOCTh

N3 aux No
No | Temsl mpaktuueckux | @opmbl NpakTUUECKUX | TpydoeMKOCTb, |MPaKTUUYECKOM |pasaena
n/m 3aHATUI 3aHATUI (gac) MOATOTOBKH, | THCIIMIT
(dac) JIMHBI
Y4eOHBIM IUTAaHOM HE TPEyCMOTPEHO
|
Bcero
4.4. JlabGopaTopHbIe 3aHITHS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTh IIPUBECHBI B Ta0OIHIIE 6.
Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb
N3 Hux No

No HamvenoBanme 1aG0paTopHbIX paGoT TpynoeMKoCTh, | MPaKTUYECKOH | pa3aena

n/m (gac) MMOATOTOBKH, | JUCITUI
(dac) JIUHBI
CemecTtp 7

1 3unakomMcTBO ¢ Jupyter Notebook 2 2 1

2 Perpeccuonnsiii ananu3 B Python 2 2 2

3 AJITOpHUTMBI KITacCH(UKAIIMH 2 2 3

4 OreHka MoJieNiell MalluHHOTO 00yUYeHUs 2 2 4

Bcero 8 8

4.5. KypcoBoe npoekTHpOBaHUE/ BHIMOJIHEHUE KYPCOBOW pabOTHI
Y4eOHBIM MITAHOM HE MPETYCMOTPEHO

4.6. CamocrositenbHas paboTa 00yJaronmxcs
Bunpsl camocTosiTenbHOM paboThl U €€ TPYI0EMKOCTh IPUBEACHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbl caMocTOSTENbHOM paOOThI U €€ TPYJI0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocTosTenbHOM paboThI
qac Jac
1 2 3

M3y4yeHue TeopeTHYECKOro Marepuana

90 90
muctuinael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKylieMy KOHTPOIIIO 10 10
ycneBaemoctu (TKY)
Jlomaminaee 3apanne (/13)
KonTponbasie pabothl 3a04ankoB (KP3) 9 9




IToaroroBka kK MpOMEXyTOYHON
arrecrauuu (ITA)

10 10

Bcero:

119 119

5. IlepeueHb yueOHO-METOJUUECKOTO 00eCTIeYEeHUS

JIJISL CAMOCTOSITeITbHOM pa6OTLI 06yqa}omnxc;1 0 JUCHUIIIIMHEC (MO,I[YJ'I}O)

yqe6H0-MeTOIlI/I‘-I€CKI/I€ MaTepuaabl IJIA CaMOCTOSATEIbLHOU pa60TLI 06yqa}omnx051 YKa3aHbl B

n.a. 7-11.

6. IlepedeHb nMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3aHUI
IlepedeHb neyaTHBIX M IEKTPOHHBIX YUEOHBIX U3/JaHUN NpUBEAEH B TabuuIe 8.
Tabmuna 8— IlepedeHs NMevaTHBIX M DJICKTPOHHBIX YUCOHBIX U3AAHUN

KomuuecTs
0
9K3EMILIIPO
BB
UIEJLHg;[Izec bubnuorpadudeckas ccbuika 61/1?;];;(1)\4”[:1(6
ANEKTPOHH
BIX
5K3EMIUIAPO
B)
https://znanium.com/catalog/product/19 | IlporoneskoHoB, A. B. Anroputmsl
02689 Data Science u ux nmpakTudeckas
peanmzamst Ha Python : yaeGHOE
nocobue / A. B. IIporoabsikonos, I1. A.
ITenoB, B. E. CanoBHukoB. - MockBa ;
Bonoraa : Uadpa-Unxenepus, 2022. -
392 c. - ISBN 978-5-9729-1006-9. -
Tekcr : anextponssi. - URL:
https://znanium.com/catalog/product/19
02689 (narta oopamenus: 30.08.2022). —
Pexum goctyna: mo nojammcke.
https://znanium.com/catalog/product/12 | Kennexep, [. Hayka o nannbIx:
21800 6azoBbiii kype / [lxxon Kemnexep,
bpennan Tupnu ; nep. ¢ aHri.. -
Mocksa : Anprimaa [Tabmummep, 2020. -
222 c. - ISBN 978-5-9614-3170-4. -
Tekcr : anextponnsii. - URL:
https://znanium.com/catalog/product/12
21800 (mata oopamenus: 30.08.2022). —
Pexxum ocTymna: mo nmoarnmucke.
7. TlepedeHb 31€KTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
MHPOPMALIMOHHO-TEIEKOMMYHHKAIIMOHHOU ceTn «HTepHeT»
[epeyenn AIIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB WHPOPMALTMOHHO-
TEJIeKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOAMMBIX Ui OCBOCHHS JUCIUTUINHBI

npuBeeH B Tabnmue 9.




Tabouuma 9 — IlepedeHb 5SJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HHGPOPMALUMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceT «MHTepHeT»

URL anpec HaumeHnoBanue

http://www.machinelearning.ru/ MachineLearning.ru - I[IpodeccnonanbHblii
MH()OPMAIIMOHHO-aHATTUTUIECKUN PEeCypC, TOCBAIICHHBIN
MallMHHOMY 00Y4Y€HHI0, pacIlO3HaBaHUIO 00Pa30B U
MHTEJUIEKTYaIbHOMY aHaIMU3Y JaHHbIX.

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. IlepeueHb HH(POPMAIMOHHBIX TEXHOIOTHI
8.1. Ilepedenr mpOrpaMMHOTO OOECHEUEHHs, HCIIOIB3YEeMOTO TPH OCYIIECTBICHUU
00pa3oBaTEeIBHOTO MPOIECcca MO AUCIUTLINHE.
[lepedeHs MCTIONB3YEMOTO MTPOrpaMMHOTO oOecTiedeHns pecTaBieH B Tadmure 10.

Tabauua 10— IlepeueHp mporpaMMHOT0 00ecTieueHHUs

Ne m/mt HaumenoBanue
1 Python 3.8 unu 6onee nmo3aHei Bepcun (pacnpocTpaHseTcs CBOOOIHO)
2 Visual Studio 2012 unu Gonee no3aHed Bepcuu (pacupocTpaHseTcs: CBOOOTHO)
8.2. Ilepeuenn UH(OPMAITOHHO-CIIPABOYHBIX CHCTEM,HCITONB3yEMBIX npu

OCYIIECTBIECHUU 00pa30BaTEIHLHOTO MPOIECCa MO TUCIUTITNHE
[lepeuens uCMONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM MPEJACTaBICH B
Tabmume 11.

Tabnuna 11— IlepeueHp nHPOPMALMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TexHHUYECKas 6a3a
CoctaB  MaTepHaIbHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOW Ul  OCYIIECTBIECHUS
00pa3oBaTeabHOro Mpolecca Mo AUCHUILIMHE, IpecTaBlIeH B Tabaunel?2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHUUECKOM 0a3bl

No HanmMeHnoBaHne cocTaBHOM 4acTH Howmep aynutopun
n/m MaTepHaIbHO-TEXHUYECKON 0a3bl (mpu HEOOXOAMMOCTH)

MynbTUMeaniiHAs JTEKIMOHHAS Ay JUTOPUS

2 | KoMmbroTepHsIil Kiacc

10. OueHouHble cpeAcTBa I IPOBEACHUS POMEKYTOUHOM aTTecTaluu
10.1. CoctaB OLEHOYHBIX CPEACTBIUISI TPOBEIEHUS MPOMEXKYTOUHON aTTecTaluu
00yJaromuxcs Mo AUCHHUIDINHE TPUBeIeH B Tadmuie 13.
Tabmuna 13 — CocTaB OLICHOYHBIX CPEACTB I MPOBEACHHSI MPOMEXKYTOUHOM aTTecTaluu

Bunx npomMexXyTO4YHON aTTecTaluu [TepeyeHp OLICHOYHBIX CPEJICTB

DK3aMeH Cromcok BOIpOCOB K dK3aMEHY;
TecTbl.




10.2. B kauecTBe KpUTEpUEB OLEHKU YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIETEHIIMH 00yJyaroluMuUCs NpUMEHseTcsl S-0anibHas IIKanda OLEHKH cHOpMUPOBAHHOCTHU
KOMIIETEHIIM), KOTOpas npuBeseHa B Tabuune 14. B Tedenne cemectpa MOXKET MCIOIb30BATHCS

100-0aiutbHas  mIKajia

MOZIYJBHO-PEUTUHIOBOM  CHCTEMBI ~ YHHBEPCHTETa,  IpaBuia

HCIIOJIb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'YAIL
Tabnuna 14 —Kpurtepuu orieHKH ypoBHS c(hOPMHPOBAHHOCTH KOMIIETSHITHI
OrieHKa KOMITETEHIU X .
S GaLILHas LK apaKTepucThKa CHOPMHUPOBAHHBIX KOMITCTEHIIHIA
— oOydJaromuiicsi TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepua;
— YBEpEHHO, JIOTUYHO, IOCTIEI0BATEILHO U TPAMOTHO €T0 M3JIaraer;
COTIAIHOY — ONMpPasCh HA 3HAHHUA OCHOBHOM M JOIOJIHUTEJIBHOU JIATEPATYpHI,
GAUTCHOY TECHO IIPUBS3BIBAET YCBOCHHBIE HAay4HbIE NIOJOKEHUS C MPAKTUYECKON
JESITEIIbHOCTBIO HANPABJICHHUS,
— yMelio 000CHOBBIBACT U apTYMEHTHPYET BBIIBUTAEMbIC UM UJICH;
— JIeJTaeT BBIBOJIBI M 000OIICHNS;
— cBOOOJIHO BJIAJICET CUCTEMOMW CICIIMATU3UPOBAHHBIX TIOHSATHH.
— 00y4aroUuiicss TBEPJO YCBOMI NPOrpaMMHBIN MaTepHal, IpaMOTHO U
II0 CYLIECTBY H3JaraeT €ro, ONUPasChb Ha 3HaHWSI OCHOBHOM
JIUTEPaTYpPhl;
«OpOMO» — HE JI0IIYCKaeT CYLIECTBEHHbIX HETOYHOCTEN; }
— YBSI3bIBACT YCBOCHHBIC 3HAHHUS C MPAKTUUYECKOH MAESITEIbHOCTHIO
<«GaYTCHOY
HaNpaBJICHUS;
— aprYMEHTHUPYET Hay4HBbIE [10JI0KECHHUS;
— JIeJTaeT BBIBOJIBI M 000OIICHNS;
— BJIAJICET CUCTEMON ClIEUAIN3UPOBAHHBIX TOHITHH.
— 00y4arouuiicss yCBOWJI TOJbKO OCHOBHOM IMpPOTrpaMMHBIA MaTepua,
MO CYUIECTBY M3JIaraeT €ro, OnMpaschb Ha 3HAHUS TOJILKO OCHOBHOM
JIUTEPaTYpPhl;
— JIONyCKaeT HECYLECTBEHHbIE OIIMOKU 1 HETOYHOCTH;
«yZIOBJIETBOPUTEIIEHOY .
GAUTOHOY — UCTBITHIBAECT 3aTPYAHEHHS B NPAKTUYECKOM NPUMEHEHUH 3HAHHM
HaNpaBJICHUS;
— cnabo apryMeHTHPYeT HaydHbIE TIOJI0KEHUS;
— 3aTpyaHsETCS B JOPMYIMPOBAHUN BBIBOJIOB B 000OIICHHIA;
— 4aCTUYHO BJIAJIEET CUCTEMON CIIEIIMAIN3UPOBAHHBIX IOHATHUH.
— O0ydJaroUuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MpPOTPaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIIECTBEHHblE  OIMMOKM W HETOYHOCTH  MpHU
«HEYIOBJIETBOPUTEILHO» ;
«HE 3AUTCHOY paccMOTpeHHH po0IeM B KOHKPETHOM HalpaBJICHHH; 5
— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;
— HE MOXET apryMEHTHPOBATh HAyYHbIE MOJIOKEHUS;
— He GOPMYJIHPYET BBIBOJIOB M 00OOIICHHUH.

10.3. TunoBble KOHTPOJIbHBIE 33JJaHUS WU UHBIE MAaTEPHAIIbI.
Bompocsr (3agaun) ans sx3aMmeHa npeacTaBiieHsl B Tabaune 15.

Tabmuna 15 — Bonpocs! (3amaun) 1u1st 5K3aMeHa

Ne m/mt [lepeuens BompocoB (3ama4) IS SK3aMeHa Kon
UHJIKaTOpa
1 Jia 3amaHHOrO HAbOpa JaHHBIX PEAIN30BaTh AITOPUTM IK-1.3.1
KJ1accU(UKAIMK [0 YKa3aHHOMY B Ha0Ope JaHHBIX NMPU3HAKY
Ha s36Ike Python
2 [TocTpouts perpeccuoHHYI0 MOAETH AJIS 33JaHHOTO0 Habopa [K-1.¥.1
9KCHEPUMEHTAIbHBIX JAHHBIX




3 C ucnone3oBanueM mnakera tensorflow noarorosuts ommcanne | [1K-1.B.1
HEHPOHHOMW CETH M 3aIyCTUTh €€ 00YUCHUE Ha 3aJaHHOM
Habope JaHbIX

Bomnpocsr (3agaun) s 3agera / aud . 3auera npencranensl B Tadbaume 16.
Tabmumna 16 — Bonpocs! (3agaun) s 3auera / qudd. 3agera

Kon

Ne i/ ITepeuens Bonpocos (3anau) mis 3auera / nudd. 3adera
P P (sana4) A A WHIMKATOpa

Y4eOHBIM [JTAHOM HE MPEAYCMOTPEHO

[lepeyenr TeM ans KypCcOBOTO TPOCKTHPOBAHMS/BBITIONHEHUSI KYpPCOBOW pabOTHI
MpeACcTaBiIeHBI B Tabmwmie 17.
Tabauma 17 — [lepeyeHp TeM Uil KypCOBOTO MTPOSKTHPOBAHUS/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne /i [TpumepHBIii IepeUeHb TeM sl KyPCOBOTO TPOCKTUPOBAHHS/BBITIOTHEHHS
3 KYpCoBOi paboThI

Y4eOHbIM IJIAHOM HE MPEeyCMOTPEHO

Bonpockl 11 mpoBeleHUS NPOMEXKYTOUHOW aTTeCTallud B BHUJAE TECTHPOBAHUS
npeacTaBieHbl B Tabmuie 18.

Tabmuna 18 — IlpuMepHbIil IepedeHb BONPOCOB ISl TECTOB

y Koz
Ne n/mt [TpumepHBIii nepedyeHb BOIPOCOB /AJIsl TECTOB
UHJIUKaTOpa
1 UTto 13 nepeurcaeHHOrO SBISICTCS alTOPUTMOM KiiacCU(UKAIN? IIK-1.3.1
2 N3 4ero coCTOUT HCKYCCTBEHHBIM HEMpOH? IK-1.V.1
3 Kaxkue n3 nepedncieHHbIX METPUK UCTIONB3YIOTCS AJI aHaJIu3a IIK-1.B.1
PErpeCcCUOHHBIX MOJICIICH?

IlepeyeHb TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYaIOLIMXCS 3a04HOM (OPMBI
o0y4eHus, pescTaBieHbl B Tabauie 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne n/m [TepeueHb KOHTPOJIBHBIX PaboOT
1 Haiinure kodpuIeHTHI ypaBHEHHS PErPECCUH METOIOM IPAAMEHTHOTO CITyCKa
2 HaiinuTe koapuumeHTs ypaBHeHHS perpeccuu ¢ momombio MHK

10.4. MeTonuueckue  Marepualibl,  ONpPENEISIIOIIKME  MPOLEAYPHl  OLECHUBAHHS
WHIMKATOPOB, XapaKTEPH3YIOUIMX JTambl (HOPMUPOBAHMS KOMIIETESHIIMH, COJEpKarcs B
JIOKaJbHBIX HOpMATuUBHBIX akTtax [YAII, pernaMeHTHpyOIMX HOPSIOK M MPOLERypy

MPOBCACHUA TCKYIICIO KOHTPOJIA YCIICBACMOCTH U HpOMe)KYTO‘IHOﬁ aTTCCTaln 06yqafoumxc>1
I'VAIL

11. Mertoauueckue YKa3aHuAa 4Jid 06yqa}omnxc;[ 10 OCBOCHHMIO JUCIHUITINHBI

11.1. Meroauueckue yka3aHuss i1 OOydyaroIIMXCS [0 OCBOGHUIO JIEKIIMOHHOTO
Marepuala.

OcHOBHOE Ha3HAUEHUE JIEKLMOHHOIO MaTepHaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0okoe U SICHOe H3JIoKeHHe yueOHoro marepuaina. HasHaueHue COBpeMEHHOH JieKLuM B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TeME, a B OCBOCHHH
(byHIaMEHTANBHBIX TMPOOJEM JAWCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHHSA, HOBEUIIHNX
JOCTIDKEHHI HaydHOW MBICTH. B yd4eOHOM mporiecce JEeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTaHU3aIMOHHYI0 ¥ MH()OPMAIMOHHYIO (QYHKIUH. JIEKIHMs pacKpbhIBaeT MOHATUIHBIN ammapaT




KOHKpPETHOW 00J7acTH 3HaHus, €€ MpoOJeMbl, JaeT LEeNbHOE MNPEACTABICHUE O AMCIMIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMH JAUCIUTUTMHAMH.

[TnanupyemMble pe3yabTaThl IPU OCBOSHUU O00YYArONMMUCS JEKIIMOHHOTO MaTepuaa;

— T[IONyYeHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBCHb
KOTOPBIX OINpPEIEISETCs LEeNeBO YCTAaHOBKOW K Ka)X101 KOHKPETHOI TeMe;

— MOJy4YEeHHE OIBITA TBOPUYECKON pabOTHI COBMECTHO C IIPETIOIaBaTEIIEM;

— pasBuTHE TNPO(ECCHOHATBHO-IEIOBBIX  KadecTB, JIOOBH K  TpeAMETy |
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIIICHHS.

— TOsBIICHHE HEOOXOIUMOr0 UHTEpEeca, HEOOXOJUMOTO JJIsl CAMOCTOSITEIILHOM PadoTH;

— T[IONy4YeHHWE 3HAHUH O COBPEMEHHOM YpPOBHE pPa3BUTHS HAyKH M TEXHUKA U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIVKaWIINe TObI;

— HAay4YUTbCS METOJAMYECKH 00pabaThiBaTh MaTepuas (BBIICNATH IJIABHBIE MBICIH U
NOJIOKEHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3IHMYHbBIX
(hopMynHupoBKax);

— MOJy4YeHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB M MTOHATHH.

JIeKIMOHHBI MaTepuall MOXKET CONPOBOXKAATHCS JAEMOHCTpPAaLMEeH CIAlJIoB |
UCIIONB30BAaHUEM DPa3JaTOYHOTrO0 MaTepHaja IpU MPOBEJCHUH KOPOTKHX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHS OTACIBHBIX TEMATHK 0 TUCIUILUIHHE.

11.2. Meroauueckue yka3zaHus JUIs OOYYAIOIIMXCS IO BBINOJHEHHIO J1a00PaTOPHBIX
pabot

B Xxone BbIMONHEHHS 7Ta0OPAaTOPHBIX PAOOT OOYYArOUIMICS NODKEH YIIIyOUTh |
3aKpenuTh 3HaHWs, NMPAKTUYECKHE HABBIKM, OBJAJECTh COBPEMEHHOW METOAMKOW M TEXHUKOH
OKCIIEPUMEHTa B COOTBETCTBHM C KBAJTM(DUKAIMOHHON XapaKTEPUCTUKOH OOYYaIOIIErocs.
Beimonaenune n1abopaTopHbIX pabOT COCTOUT U3 IKCHEPHMEHTAIBHO-NPAKTHYECKOM, pacyeTHO-
AHAJUTHYECKOI YacTell 1 KOHTPOJIBbHBIX MEPOTIPHUSATHH.

Beimonaenune 1a00paTopHBIX paboT O0ydYarOIIUMCsl SIBISETCS HEOTHEMJIEMOW YacThIO
W3y4YCHUS JUCUUIUIMHBI, ONpEeNsieMOd Y4eOHBIM IUTAHOM, W OTHOCUTCS K CpPEICTBaM,
00ecIeunBAaOLIMM PEIICHNE CIIEAYIOIIX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— mpuoOpeTeHHe HaBBIKOB HCCIICOBAaHHUS TIPOLIECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUILTHHEL;

— 3aKpeIuleHHe, Pa3BHTHE W JETANU3AlMs TEOPETUUCCKHX 3HAHWMU, MOJIYYEHHBIX Ha
JEKIUAX;

— TONy4YeHHE HOBOW MH(OPMALUH 110 U3Y9aeMOH JUCIUILIHHE;

— TpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSTENBHOM  paboTel ¢ J1abOpaTOpHBIM
000pyIoBaHUEM U IPUOOPAMH.

3ajaHue U TpeOoBaHUs K MPOBEJCHHUIO J1a00PaTOPHBIX PaboT
3aoanue u mpebosanue k npogedeHUIO 1AOOPAMOPHBIX PAOOM paZMewaemcs 8 cucmeme
nuunoeo kabunema I'VAIL

CtpykTypa 1 opmMa oTUeTa 0 Jab0opaToOpHOi padbore
® yenv pabomoi
3adanue
peuterue (UCXOO0HbLU KOO, paciembyl, 8bIKIAOKU U M.N.)
pe3yibmam ebinoaHeHUs: pabomol
86160001

TpeboBanus k 0hopMIICHHIO OTYeTa 0 JTa00paTOPHOH padoTe
Omuem oghopmasiemcs ¢ UCnoIb308aHUueM cucmemsl komnvromeprot éepcmru LaTeX unu
peoaxmopos MS Word, OpenOffice Writer, Apple Pages u nooobuwix. Tumynvuwlii aucm




omyema pasmewier Ha oguyuanvrom catume I'VAIl. Omuem Oondicern O6bimb IKCNOPMUPOBAH 8
dopmam PDF u 3aecpyscen 6 nuunwiii kabunem I'VAII.

11.3. MeTtomuueckue ykazaHus AJis1 00y4YarOUIUXCs MO MPOXO0KACHUI0 CaMOCTOSTEILHOM
paboTsl

B Xone BBIMONHEHHUS CaMOCTOSTENBHON pabOoThI, 0OYUAIOMIMKCS BBHIONHSAET PadoTy 1O
3aJIJaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE MpENoJaBaTelis, HO 0€3 ero HemocpeaCTBEHHOIO
y4acTusl.

Jnst oOygaromuxcsi o 3ao4Hoi (opMe OOydeHHs, caMOCTOsITeIbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIbHYIO padoTy.

B mpomecce BBIIOTHEHUS CaMOCTOATENLHOW paboThl, y oOydaromerocs (hopMupyercs
esnecoodpasHoe IIaHUPOBaHUE pab0vero BpEMEHH, KOTOPOE TO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHHM M CHCTEMAaTH3alMM NPUOOPETAeMbIX 3HAHUH, 00ECIeunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TIEPHOA OOYyYEHHs, TOMOTAeT IOJYyYHTh HABBIKM TOBBIIICHHS
po¢eCCHOHATBHOTO YPOBHS.

MetoandeckuMu ~ MaTepuanaMy, — HAIpaBISIOIIUMH  CaMOCTOSITENbHYIO  paboTy
00yYaromuxcs SBISIOTCA:

—  y4eOHO-MEeTOJMUYECKUI MaTepHal 1o JUCIMIUINHE,

— METOJMYECKHE YKa3aHHs IO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (Juist oOyuaromumxcs
o 3204HOM (hopMe 0OyUeHHUS).

11.4. Meroauueckue yka3zaHud M8 OOy4YalOUIMXCS IO MPOXOKACHUIO TEKYILEro
KOHTPOJIsI yCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KadecTBa 3HAHHU
00yYaromuxcs, OCYIIECTBISIEMOTO B TEYCHHUE CEMECTpa C IHEJbI0 OICHUBAHMS XO/Ja OCBOCHUS
JVCLIUTIINHBL.

Texyumii KOHTPOJh OCYIIECTBISIETCS C HUCIOib30oBaHMeM LMS u  TexHomormit
MIPOBEACHUS DJIEKTPOHHOTO TECTHPOBAHUA. Pe3ynbTaThl YUMTBHIBAIOTCA B WTOTOBOM DPEUTHHIE
CTYZIEHTA IO UTOTaM CEMECTPA.

11.5. MeTtonuueckue ykazaHusi AJs1 OOYYaroIIKUXCs MO MPOXOKACHHUIO MPOMEKYTOUHOM
aTTeCTaIuU.

[IpomexxyTounast  arrecTammsi ~ OOyYalOIIMXCA  MPEIyCMATPHUBACT  OICHWBAaHUE
MPOMEXYTOUYHBIX W OKOHUYATENBHBIX Pe3ylbTaTOB 00y4yeHHs Mo auciumiuHe. OHa BKIIOYACT B
ceOos:

— o9K3aMeH — (opMa OICHKM 3HAaHWH, MONyYEeHHBIX oOOydJalmuMmcs B Tpoliecce
W3YYCHHS BCEH MUCIUILTMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENTbHOW paboThl, CHIOCOOHOCTH
MPUMEHATh WX IJIS PEIICHHs MPaKTUYECKHX 3aJad. DK3aMeH, KaK MPaBWIO, MPOBOJUTCA B
NEPUOJ] HK3aMCHALMOHHOM CECCUM M 3aBEPIIACTCS ATTECTALIMOHHOM OLICHKOW «OTJIMYHOY,
«XOPOIIOY, «YIAOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.
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