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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

enp mucuumamabel «KOMIBIOTEpHOE 3pEHHE» 3aKII0YaeTCs B OCBOCHHUH
MPUHITUTIOB  00pa0OTKM THU(POBBIX HW300paXeHWUW ISl  PEIICHHS  3a71ad
Kkiaccudukanuu, oOHapy)EHUS 00BEKTOB M COOBITHH, OTICHKH BO3pacTa U SMOITUH,
pacmo3HaBaHWsT W HWACHTH(PUKAIIMM JIMI, OICHKA TO3bl W  MPOYUX
CTHCIIMATM3UPOBAHHBIX 3a/1a4, MPUMEHIEMBIX B TIPOMBIITUICHHOCTH.

3amaun AUCIUIUIMHBIL:

- gopmupoBaHue y 0OOYyYarOIIMXCS 3HAHWK O MPUHIUMAX IMOCTPOCHUS U
NPUMEHEHHUSI apXUTEKTypax CBEPTOYHBIX HEUPOHHBIX CETEH, aJIropuTMax H
MOJCIISAX HMX OOy4YeHHs, a TakKe OCOOCHHOCTAX IIOATOTOBKH JAHHBIX IS
Pa3IUYHBIX 3a7a4 KOMIIBIOTEPHOTO 3PEHHS: KiIacCHU(pUKAIIMH, CETMEHTAIUd M
pacro3HOBaHUU OOBEKTOB Ha BUJIEO;

- (opmupoBaHue y o0OydarOIMXCS HABBIKOB MOJTOTOBKH JAaHHBIX IS
pacmo3HaBaHMsl, CO3/IaHUSI WM HCIIOJIb30BAaHUS TOTOBOM HEHWPOHHOM CeTH,
oOy4eHus Wi J000yueHUs] HEMPOHHOM CETH Ha 3aJIaHHbIX Ha0Opax JaHHBIX.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS O JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIINM) B PE3yJIbTaTe 00yUEHHUS 10 AUCIHUIUIUHE (MOIYJIIO):

OIIK-4 - CriocoOeH NpUMEHSTh Ha MPAKTUKE HOBbIE HAYYHbIE TPUHIUIIBI U
METOJbI MCCJICIOBAHU;

OIIK-5 - CnocobeH pa3pabarbiBaTh U MOAEPHHU3UPOBATH NMPOTPAMMHOE U
anmnapatHoe obecriedeHre NH(HOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM;

IK-2 - CnocobeH ocymiecTBUTh COOp, OYMCTKY, MOATOTOBKY W Pa3METKY
JAHHBIX HUCNOJB3yst MeTomojorutro ETL s nmanmbHeimmero oOydeHUs MOCICH
UCKYCCTBEHHOI'O MHTEJUICKTA;

IMK-3 - Cnoco0OeH cnpoeKTHpoBaTh, pa3paboTaTh, OOy4YWUTh, OLIEHUTH WU
pa3BEepHYTh MOJIEIM HMCKYCCTBEHHOTO MHTEIJIEKTa B  COOTBETCTBHHM  C
metononorueir MLOps.

OOyd4eHwme 1Mo TUCIHUILTHHE (MOYJTIO) TIPEIIOoJIaraeT, 4To M0 €ro pe3yIbTaTaM
oOydaromuiics: Oyaer:

Ymern:

- OCYILIECTBIIATH BHIOOP HY>KHOW apXUTEKTYPhl HEUPOHHOU CETH;

- IOPUMEHATH METOAbl (QUIbTpaluH, MoAOOpa MPU3HAKOB U IO/ABIICHUS
IIyMOB IIpU IPEJBAPUTEIBLHON 00pabOTKE JAHHBIX;

- OCYILIECTBIIATh MEXaHU3MbI IIOMCKA UJIN CO34aHUs IIOAXOISIIECIO 1aTaceTa;



- I[IPOU3BOAUTH TCCTHPOBAHUC W OTIAJAKY CHCTEM HCKYCCTBCHHOI'O
HHTCJIJICKTA.

3HaTh:

- IPUHLIMIIBI IOCTPOEHUS ApXUTEKTYPhl HEHPOHHBIX CETEH;

- 0COOEHHOCTHU U MPUHIUIIBI CBEPTOYHBIX HEUPOHHBIX CETEH;

- aJITOPUTMBI U METOJIbI 00YUEeHHsI HEUPOHHBIX CETEH;

- METOIbI cOOpa, OYMCTKH, MMOATOTOBKH U Pa3METKU JAHHBIX U 00YUCHHUS;

- BO3MOXKHOCTH COBPEMEHHBIX OMOIHNOTEK JIsl paboThl C U300paKEHUSIMHU U
INPUHLUIIBI UX MCTIONB30BaHMS ISl pELICHUS 3a/1a4 KOMIIBIOTEPHOTO 3PEHUS.

Baagern:

- HaBBIKOM cOOpa, OYMCTKH, TOJATOTOBKH M PA3METKH JAHHBIX JIJIsI O0y4ICHUS
WU J0OOYy4YEeHUSI HEUPOHHBIX CETEH;

- HAaBBIKOM HOpMAaJu3alluy U ayTMEHTAIllUU TAaHHBIX JJIsI OOyUCHUS;

- HAaBBIKOM OOY4Y€HMUSI, pa3BEPTHIBAHUSI CUCTEM MCKYCCTBEHHOI'O MHTEILICKTA;

- HAaBBIKOM HCIIOJIb30BAHUSA COBPEMEHHBIX KOTHUTHUBHBIX CEPBUCOB U
noa00pa uX Ha OCHOBAHHUH 11€JIEBOM 3a7a4l KOMITBIOTEPHOTO 3PCHHUS.

3. O6beM AUCIUTLINHBI (MOTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIAHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJsA) coctaBisieT 4 3.e. (144
aKaJeMHYEeCKUX vaca(oB).

3.2. O6bem paucuMIUIdHBL (Monaynsi) B (oOpME KOHTAaKTHOW padOThI
oOyyJarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIAMH,
IPUBJIEKAEMBIMU K peasin3aluy 00pa3oBaTesIbHOM NporpaMMbl Ha UHBIX YCIOBHSIX,
IIpU MIPOBEJICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne2

KonrakTHas paboTa Ipu npoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 32 32
B ToMm uncne:

3aHATHSA JIEKIIMOHHOTO THITA 16 16
3aHATHS CEMUHAPCKOTO THUIA 16 16

3.3. O06bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENIbHOU pPabOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOydYaIOIIMXCS C
Mearorn4ecKuMy paboTHUKAMHU U (WIJTH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBarenpHON TpOrpaMMbl  HA HWHBIX YCIOBHUSAX, TMIPU  IPOBEIACHUH
IIPOMEKYTOUHOM aTTecTalu cocrasiisier 112 akageMuyeckux yaca (0B).




3.4. ITpu oOy4eHn¥ 0 MHAUBUAYATFHOMY YI4€OHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM O00Yy4YeHHH, 00BEeM JTHUCHMUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
TIOJTHOCTBHIO B (hOpME CaMOCTOATEIHHON paboThl 00YJArOIIMXCS, a TaK)Ke B popme
KOHTAKTHON pabOThl 00YYarOIMIMXCs C MeAarorndyecKuMU paOOTHUKAMHU M (VUM )
JUIaMU, TIPUBIICKAEMBIMH K peai3aIliid 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCJIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO TUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 OcHOBHBIE 3aaa4u KOMIIBIOTCPHOI'0O U KOTHUTUBHOI'O 3pCHUA.

PaccmarpuBaeMble BOIIPOCHL:

- mory4eHne, 00paboTKa 1 3arpy3Ka H300paskeHUI;

- IpeBapuTeNbHas 00paboTka n300paskeHMid: adUHHbIEC TPeodpa3oBaHu;

- 3a71a4M KOMITBIOTEPHOTO 3peHHs: Kiaccupukanus n3o0paxeHuii, oOHapyx)eHue 00beKTa, COOBITHS,
OLIEHKa BO3pacTa U 3MOLUi, paclio3HaBaHHUE U UICHTU(QUKALMS JIL], OLIEHKA MO3bI U IIp.;

- 0030p 6ubIMOTEK /I PabOTHI ¢ U300pAKEHUIMU;

- 0030p Bo3MokHOCTeH Oubmotreku OpenCV;

- IPUMEPBI HCIIOJIb30BaHUS KOMITBIOTEPHOTO 3PEHHUS;

- KOTHUTHUBHBIE CEPBHUCHI, BO3MOXXHOCTH CEPBHUCOB;

- IpHMepbl KOTHUTHBHBIX CEPBHCOB: POCCUIICKUE CEPBUCHI, MUPOBBIC JIMACPHI U CIICLIUATH3UPOBaHHBIC
CEPBHCBI.

2 |CBéprouHBIC HEWPOHHBIC CETH

PaccmarpuBaemble BOIPOCHL:

- npo0JIeMbl HEHPOCETEBOTO 3PEHHUS;

- 0COOCHHOCTH U IIPUHIHIIBI CBEPTOUHBIX HEHPOHHBIX ceTeit (CNN);

- apxutekTypa CNN: nupamugansHas apxurekrypa, VGG-16, ResNet, Google Inception u MoOunbHbIC
ceru (MobileNet 111 HOPTaTUBHBIX YCTPOUCTB).

3 |Anroput™mel u Mozenu ooydenust CNN

PaccmarpuBaeMbie BOIIPOCHL:

- (DUIBTPBI U YUCIIO IAPAMETPOB, 0OPATHOE PACHPOCTPAHEHHE OIIHOKH;

- TOHKOCTH TJIyOOKOr0 00y4eHHsI: MpeABApUTENIbHO 00YUCHHbBIE CeTH 1 TpaHChepHOe 00yUeHHE;
- HOpMaJIn3anusa BECOB, BBITIAACHUEC CBHBCI\/’I;

- 6opb0Oa ¢ mepeoOydeHUEM U alTOPUTMbI ONITUMH3AITUH.

4  |PacniozHaBaHue 0OBEKTOB HA BHUJIEO.

PaccmarpuBaemble BOIPOCHI:

- HAaMBHBIU MOJIXOJT M Perpeccus Al oOHapyKeHHUst 00bEKTOB;

- METPHUKH O0HapykeHus1 00beKTOB: Mepa JKakkapa (Intersection over Union, loU), nuaTeprnonupoBaHHas
cpennsist TouHocTh (Average Precision, AP), n ycpennennas Tounocts (mean AP, mAP);

- METO/IBI IETEKTUPOBAaHUs 00BEKTOB: IIpe/IBapUTEIbHOE TeHepupoBanue oOnactu nHTepeca (ROI) n
oaHomnoaxoaabie CNN;

- peaymsaruu ROI-nogxona: Bei6opounsii mouck (R-CNN), 6eictpbiii R-CNN (F-RCNN), yckoperHsiii F-
RCNN (Faster R-CNN), pernoHaiibHas II0OJIHOCTBIO cBepTouHas ceth (R-FCN);

- peamm3arun ogHonoaxoaHeIx CNN: YOLO, SSD, RetinaNet.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/11
5 |U3Bneuenne 00BHEKTOB U GPopM
PaCCManI/IBaeMLIe BOIPOCHI:
- paclio3HaBaHUC KOHTYPOB: CEMAHTUYCCKaAasA CCTMEHTAM U CCITMCHTALlUA SK3EMIUIAPOB;
- BbIJCJICHUC IIPHU3HAKOB: IIPU3HAKU, CBA3aHHBIC C IIBCTOBBIMU AHAalla30HaMU, IPU3HAKU, TOJTy4aCMbIC U3
METaaaHHbIX H306pa)1(eHHﬁ;
- 3a/lavyu: yIaJICHUEC IIYMOB, YIaJICHUC ﬂeq)eKTOB, OIBCTHCHUC 1/1306pa>1<eH1/H71, YBCJIIMYCHUC PAa3MCPHOCTH:
- 0030p apXUTEKTYp: apXUTEKTypa IemunppoBIIrKa-MmudpoBIIHKa (IeKonaep-3aKoaep), SegNet, Unet.
6 |[‘ermepaTuBHBIC MOICTH
PaccmarpuBaemble BOIPOCHI:
- ABTOOHKOAEPHI N COEHAPUHN X UCIIOJIB30BaHUA,
- FeHepaTUBHO-cocTA3aTenbHble ceTu (GAN);
- npoGiembl 00yuenust GAN;
- epeava CTUISL M CO3JJaHKE XYT0KECTBEHHOTO N300paKeHHUS.
7 |MexaHHM3MBI IOKCKA, MMOIXOIAIIEIO JaTaceTa.
PaCCManI/IBaCMHC BOIIPOCHI:
- mepeoOydeHNe U pa3Mep JaTacera;
- IOATOTOBKA AaTacCTa: UCIIOJIb30BAHUC OTKPBITHIX 633, CaMOCTOSITECIIbHBIA C60p U CTPYKTYPUPOBAHUC
JaraceTa,
- HanOoJIee NOMYJIAPHBIC AATACCThI I KOMIBIOTECPHOT'O 3pCHUA.
8 |CucteMsbl ynpaBlieHUs IPOLECCaMU
PaccMarpuBaeMble BOIPOCHL:
- CHCTEMbI BUICOHAOTIOACHHS,
- CUCTEMBbI OpraHu3aluy HHdGopManum;
- CUCTEMbI MOJACIINPOBAHUA 00BEKTOB Opr)KaIOH.[eﬁ Cpeanbl.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS
No
i TemaTuka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHNE
1 |YcranoBka Jupyter Notebook
B X0A€ NPAKTUICCKUX 3aHITHI CTYACHTBI 3BHAKOMSATCA C YCTaHOBKOﬁ BHCIIHUX ITAaKECTOB ITOCTAaBIIIUKOB
OTKPBITOBOTO M CBOOOJTHO PACIPOCTPAHIEMOTr0 HCXOIHOTO KO/Ia Ha JJOKAIBHYIO MAIIMHY U HACTPOHKY
Pa3BEpPHYTOI0 MPUIIOKEHUS
2 |YcranoBka ¢peiimBopka PyTorch
B X04€ MPAKTHYCCKUX 3aHIATUN CTYIACHTBI 3BHAKOMATCA C yCTaHOBKOﬁ BHCIIHHUX ITAKETOB ITIOCTABUINKOB
OTKPBITOBOT'O U CBO60)IHO pacopoCcTpaHdaeMOro HCXO0AHOro KoJa Ha JIOKaJIbHYO MAallIUHY U HaC’I‘pOﬁKy
Pa3BEPHYTOIO MPUITOKCHUA
3 |[Touck HaboOpa JaHHBIX M MOATOTOBKA €T0 JUIsl 00YUICHHSI HEHPOHHOM ceTH
B X0A€ NPaKTUICCKUX 3aHSATHI CTYACHTBI 3HAKOMATCA C MEXaHU3MaMHU n0)16opa JaHHBIX, UX
CTPYKTYPHUPOBAHUS U IpeoOpa3oBaHus Uil 00ydeHNsT HEMPOHHOH cCeTH
4  |[TocTtpoeHue CBEpTOYHON HEMPOHHOU CeTH
B xoz€e npakTUUECKUX 3aHATUHI CTYACHTbI 3HAKOMSTCS ¢ IPUHLIUIIAMU CO3/1aHUS IIPOCTON CBEPTOUYHOMN
HeHpoHHOM ceTn cpexcTBamu Oubmmotexu PyTorch s s3p1ka nporpammuposanus Python
5 |[Toxbop rOTOBBIX HEMPOHHBIX CETEH ISl pEIIeHUs TTOCTABICHHOU 3a1a9u

B xone mpakTHdyeckux 3aHATUHN CTYIEHT NOIy4aeT HaBbIK U3YyUEHHUs PAa3IUUHBIX TOTOBBIX U yiKe
HaTPEHHPOBAHHBIX HEHPOHHBIX ceTel 1 BhIOOpa HanboJiee MoOAXOoAsIIeH HEHPOHHOH ceTH JUIs pelaeMon
3ajaun cpeacTBamu 6ubmmorexu PyTorch st si3p1ka nporpammupoBanus Python
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6 |[ooOydeHue roToBbIX HEHPOHHBIX CETEH
B X04€ NPAKTUICCKUX 3aHATHI CTYACHT MOJIy4acT HAaBbIK 06yquI/m TOTOBBIX HeﬁpOHHLIX ceTent JJIs
MOCTAJICHHBIX eMy 3aj1a4 cpeacTBaMu o6ubnuorexu PyTorch ms si3p1ka nporpammupoBanus Python

7 |Tpanchepnoe oOyueHue

B xozie mpakTHUECKHUX 3aHATHH CTYAEHT MOJIy4aeT HaBbIK MCIIOJIL30BaHKS PEIBAPUTEIHHO 00YUEHHOM
CBEpTOYHOH HEWPOHHOH ceTH Ha Habope CX0KHX MaHHBIX cpeacTBamu onbiamorexu PyTorch mis si3pika
nporpamMupoBanus Python

8 |Pa3BepThiBaHUE M MPUMEHEHHE HEHPOHHBIX CETEH Ha peaIbHBIX 3a/1a4ax
B Xone mpakTH4ecKHX 3aHATUH CTYIEHT NOIy4aeT HaBbIK IPUMEHUTH BCE MOTY4YECHHBIE 3HAHHS HA
peanbHbIX 3anavax, Benymux UT kommannii cpenctBamu 6ubnnorexu PyTorch mis si3p1ka

nporpammupoBanust Python

4.3. CamocrosiTenbHas paboTa 00y4arOIUXCS.

IJ?/-QH Bun camocrositensHO# paboThI
1 |H3yueHue peKOMEHJOBaHHOM JIUTEPATYPHI.

2 |lloaroroBka K NPakTUYECKUM 3aHATHSM.

3 | BrimonHeHne KypcoBoil paboTHI.

4 | IloarotoBka K MpOMEKYTOYHOW aTTECTALIUU.

5 | IloaroroBka K TEKyIIEMYy KOHTPOJIO.

4.4. ITpumepHbIN TIEpeUeHb TEM KYPCOBBIX pabOT

1. ITocTpouTh CBEPTOYHYIO HEHPOHHYIO CETh JIJISl paclO3HABaHUSI OOBEKTOB
«BaroHoB pa3MYHbBIX POJOB

2. [TocTpouTh CBEPTOUHYIO HEHPOHHYIO CETh /I Pacro3HaBaHUsS O0OBEKTOB
«HazeMHBIX TPaHCTIOPTHBIX CPEJICTB PAZTUUHBIX POIOBY

3. I[locTpouTh CBEPTOUHYIO HEHPOHHYIO CETh JJIsl paclo3HaBaHUsI OOBEKTOB
«BOHBIX TPAHCTIOPTHBIX CPENICTB PA3TUYHBIX POJIOBY

4. TlocTpoUTh CBEPTOUHYIO HEHPOHHYIO CETh JJI Paclo3HaBaHUsS OOBEKTOB
«CaMoJIeTOB pa3IMYHbIX POJIOB»

5. IlocTpouTh CBEPTOYHYIO HEHPOHHYIO CETh JIJISl paclO3HABAHUS OOBEKTOB
«OKMBOTHBIX pa3IUYHBIX POJIOBY

6. [TocTpouTh CBEPTOUHYIO HEHPOHHYIO CETh JJIsI paclo3HaBaHUsI OOBEKTOB
«JloMaIHuX )KUBOTHBIX PA3TUYHBIX POJIOBY

7. IlocTpouTh CBEPTOUYHYIO HEHPOHHYIO CETh JJIsl paclo3HaBaHUsI OOBEKTOB
«CenbCcKoX035MCTBEHHBIX )KUBOTHBIX PA3JIMYHBIX POJIOBY

8. ITocTpouTh CBEPTOYHYIO HEUPOHHYIO CETh JIJISl paclO3HABAaHUS OOBHEKTOB
«PacTeHnit pa3au4yHbIX POIOB)»

9. IlocTpouTh CBEPTOUHYIO HEMPOHHYIO CETh JUIsl pacloO3HaBaHUsS 0OBEKTOB
«DpyKTOB pa3IUYHBIX POJIOB)



10. IlocTpouTh Te€HEPATUBHO-COCTA3ATEIBHYIO CETh IS
00BbEKTOB «BaroHoB pa3IMyHBIX POJIOBY

11. IlocTpouTh TE€HEPATUBHO-COCTA3ATEIBHYIO CETh IS
00beKTOB «Ha3eMHBIX TPaHCTIOPTHBIX CPEJICTB PA3TUYHBIX POJOB)

12. IlocTponuTh TE€HEPATUBHO-COCTA3ATEIBHYIO CETh I
00BEKTOB «BOJHBIX TPAHCHOPTHBIX CPEICTB PA3IMYHBIX POJOBY

13. TlocTpouth TreHEPATUBHO-COCTA3ATEIBHYIO CETh A
00BbeKTOB «CaMOJIETOB Pa3IMYHbIX POJIOB)»

14. IlocTpouTh TE€HEPATUBHO-COCTA3ATEIBHYIO CETh IS
00BbeKTOB «KHMBOTHBIX Pa3TUYHBIX POJOBY

15. TlocTponTh TIE€HEPATUBHO-COCTI3ATEIbHYI0 CETh JUIA
00BEKTOB «JlOMAIIHUX >KUBOTHBIX PA3JIMYHBIX POJIOBY

16. IlocTpouth TreHEPATUBHO-COCTA3ATEIBHYIO CETh JJIA
00BbeKTOB «CeNbCKOX034MCTBEHHBIX KUBOTHBIX PA3JIMYHBIX POJIOBY

17. TlocTpouTh TrE€HEPATUBHO-COCTA3ATEIBHYIO CETh A
00BbeKTOB «PacTeHuil pa3nuyHbIX POJOBY

18. IlocTpoWTh TIE€HEPATUBHO-COCTI3ATEIBHYI0 CETh JUIA
00BEKTOB «DPPYKTOB PA3NUYHBIX POIOBY»

MOCTPOCHUS

IMOCTPOCHHUA

MIOCTPOCHUS

MIOCTPOCHUS

IMOCTPOCHHUA

MOCTPOCHUS

MIOCTPOCHHUSI

MOCTPOCHUS

MOCTPOCHUS

5. llepeueHp wu3AaHUN, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH

OCBOCHUHU JUCIMUIUIMHBI (MOIYJIA).

No
n/a

bubnuorpaduueckoe onucanue Mecto nocryna

Kucenesoi, T. U. JIrocko ; mepeBoJI ¢ aHTITUHCKOTO
N. JI. JIrocko. — Mockaa : IMK Ilpecc, 2022. — 314
c¢. — ISBN 978-5-93700-100-9. — Texkcr :

3JIEKTPOHHBIN

1 | Kpeiiman, I'. Bruosornyeckoe ¥ KOMIBbIOTEPHOE https://e.lanbook.com/book/241193
spenue / I'. Kpeliman ; nox pepaxuueii T. b. (mara obpamenus: 10.04.2025)

cerelt Ha s3b1ke Python : yueGHO-MeTOIMUECKOE
nocobue / A. C. Tepneukwit, E. C. Tepnerkas. —
Junenx : Jlunerxwmii I'TTY, 2023. — 76 ¢. — ISBN
978-5-907792-40-1. — TeKcT : 2IIeKTPOHHBIH

2 | Tepneuxuii, A. C. HeiipoHHble ceTu u https://e.lanbook.com/book/439343
MCKYCCTBEHHBINH UHTEIUIEKT: OCHOBBI HEHPOHHBIX (nara obpamenus: 10.04.2025)

anrnuiickoro A. A. borycnasckoro noa penakuuei C.
M. CokomnoBa. — 5-€ u3j. (311.). — Mockaa :

3 | Hlammpo, JI. KoMnbroTepHOE 3peHue : yaeOHOe https://e.lanbook.com/book/417998
noco6ue / JI. llanupo, JI. CTOKMaH ; epeBoj ¢ (mata obpawenus: 10.04.2025)




JlaGoparopus 3Hanuii, 2024. — 763 c. — ISBN 978-
5-93208-725-1. — TeKcCT : 3MeKTPOHHBIN

4 | Knerre, P. KomnbtorepHoe 3penue. Teopus u https://e.lanbook.com/book/131691
anroputMsl : yuebuuk / P. Knerre ; nepeBos ¢ (nata obpamenust: 10.04.2025)

aarimiickoro A. A. Counkuaa. — Mocksa : [IMK
[Tpecc, 2019. — 506 c. — ISBN 978-5-97060-702-2.
— TeKCT : ANeKTPOHHBIN

5 | fu, D. C. [IporpammupoBaHHe KOMIIBIOTEPHOTO https://e.lanbook.com/book/93569
3penus Ha a3bike Python /3. C. fIH ; mepeBon ¢ (nara obpamenus: 10.04.2025)
anrimiickoro A. A. Cnunkud. — Mocksa : JIMK
IMpecc, 2016. — 312 ¢. — ISBN 978-5-97060-200-3.
— TexcT : 3neKTpOHHBIM

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJB30BATHCS MPH
OCBOCHMH JTUCUUTLTUHBI (MOYJIs).

DOnexkTpoHHO-0MOIMOoTeYHass cucteMa HaydyHo-TexHHUYecKoW OuOIHOTEeKH
PYT(MUUT) (http://library.miit.ru/)

DJIEKTPOHHO-OUOINOTEYHAs cucrema U3/1aTeJIbCTBA «JIa"by
(http://e.lanbook.com/)
OTKpBITHIH JaTaceT TSt MAIIIMHHOTO oOy4eHust Kaggle

(https://www.kaggle.com/)

7. IlepeyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
IPOTpaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 /11 OCBOCHUS JUCIUTLIIMHBI (MOIYJIs).

[IpuknagHoe MporpaMMHOE 0OecrieYeHHE;

Bbpaysep Microsoft Internet Explorer unu ero ananoru;

[Taket oducubx mporpamm Microsoft Office nnu ero ananoru;
Cpena pazpadotku PyCharm Community Edition;

[TakeTHbIN MeHeKep pip3 uiau anaconda;

Cpena pazpabotku Jupyter Notebook.

8. Ommcanue MaTepHAIBPHO-TEXHHYECCKON 0a3pl, HEOOXOAUMON s
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

Y4eOHBIC ayIUTOPUM JJIsI TIPOBEACHUS YYCOHBIX 3aHATHN JOJIKHBI OBITH
OCHAIIICHHBI KOMITBIOTEPHON TEXHUKOM W HAOOpOM JIEMOHCTPAIMOHHOTO
000py10BaHUSI.



VuyeOHbIe AyJUTOPUN AJIA TPOBCACHUA ITPAKTUICCKUX 3aHATUMN JOJIDKHBI OBITH
OCHAIICHBI IICPCOHAJIbHBIMU KOMITIBIOTCPAMHU BBITHCIIMTCIIBHOTO KJIACCa U Ha60p0M
ACMOHCTPAIUMOHHOI'O 060py,Z[OBaHI/IH.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3adeT BO 2 ceMecTpe.
Kypcosas pabora Bo 2 cemectpe.

10. OueHoUHBIE MaTEpHUAIBI.

OreHOYHBIE MaTepHUANTBI, TPUMEHSIEMBIE TIPH TIPOBEICHUH TPOMEXYTOTHOM
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).



ABTODBI:

3aBeyIOMUN Kadeapon, T01EHT, K. H.
kadenpsl «L{udposrie TeXHOTOTHU
YIIPaBJICHUS TPAHCIIOPTHBIMHU
MpoLEecCaMm»

CTapIIMi pernoaBarenb KaQeapsol
«IudpoBble TEXHOJIOTUN YIPABICHUS
TPaHCIOPTHBIMU MPOLIECCAMI)

CoryiacoBaHo:

3aBenytromuii kadenpoit LITYTII

[Ipencenarens yueOHO-METOINYECKOM
KOMHUCCHH

B.E. HyroBnu

E.A. 3amaHoB

B.E. HyroBuu

H.A. AunpusiHoBa



