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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[ens muctummuabl «KOMIBIOTEpHOE 3pEHHE» 3aKII0YaeTCs B OCBOCHUU
INPUHIIAIIOB  00paOOTKM HUQPPOBBIX HM300pKEHUN I pEIICHHS  3ajad
KJaccudukanuu, 0OHapyKeHUs: 00bEKTOB U COOBITHIA, OLIEHKU BO3pacTa U YMOIIHH,
pacno3HaBaHWsT W HMACHTU(PUKALUM JIMI, OLEHKM TO3bl M  MPOUYUX
CHeIUaIN3UPOBAHHBIX 33]1a4, MPUMEHSIEMBIX B TIPOMBITIIUICHHOCTH.

3amaun JUCIUILINHEL:

- ¢dopmupoBanre y oOydYaromuxcsi 3HaHWW O TPUHIUIIAX TIOCTPOCHHS U
MPUMEHEHUST apXUTEKTypaX CBEPTOYHBIX HEUPOHHBIX CETEH, alropuTMax M
MOJIENIIX HX OOYy4YeHHUs, a TaKkke OCOOCHHOCTSX IMOATOTOBKM JIaHHBIX JJif
Pa3IMYHBIX 3a7a4 KOMIBIOTEPHOTO 3pEHMs: KilacCU(PUKAIMKM, CErMEHTalluu |
pacno3HOBaHUU OOBEKTOB Ha BUJIEO;

- (opmupoBaHue y OOydYarOIMIMXCS HABBHIKOB TOJATOTOBKH JAaHHBIX JIJIS
pacrno3HaBaHMs, CO3JAHUSI WM WCIIOJIb30BaHUS TOTOBOW HEWPOHHOW CETH,
0o0yueHus win 1000yyeHrsi HEUPOHHOW CETH Ha 3aJJaHHbIX HA0Opax JaHHBIX.

2. [Inanupyembie pe3yibTaThl 00yUYEHUS MO TUCHUILTHHE (MOJIYIIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIU) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTMHE (MOYIIO):

IK-2 - CnocobeH ocyliecTBUTh COOp, OYMCTKY, MOATOTOBKY U Pa3METKY
JTAHHBIX HUCNONb3ys MeTomoiorutro ETL mns nmanmbHeimiero oOydeHUs MOCICH
MCKYCCTBEHHOT'O MHTEJICKTA;

IIK-3 - CnocobeH mpoeKTupoBaTh, pa3padbarbiBaTh, 00ydaTh, OIICHUBATH H
pa3BoOpaurBaTh MOJEIN UCKYCCTBEHHOTO MHTEUIEKTa B COOTBETCTBUU ¢ DevOps,
DataOps 1 MLOps MeTO0JIOTUAMU.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yibTaraM
oOyuJarommiicst Oyier:

Ymern:

- OCYILIECTBJIATH BBIOOP HY>KHOU apXUTEKTYpPbl HEUPOHHOU CETH;

- NPUMEHATh METOJbl (puibTpanuu, noadopa MPU3HAKOB U TOJABIICHUSA
[IYMOB IIPU MpPeJIBAPUTEIHLHON 00padOTKE JaHHBIX;

- OCYILIECTBIIATH MEXaHU3MbI IIOMCKA UJIM CO3JaHUsI IOAXOIAIIETO 1aTaceTa;

- TOPOMU3BOAUTH TECTUPOBAHME M OTJIAAKY CHCTEM MCKYCCTBEHHOTO
MHTEJJIEKTA.

3HaTh:
- IPUHITUIIBI TOCTPOCHUS APXUTEKTYPbl HEUPOHHBIX CETEH;



- 0COOEHHOCTHU M MPUHIUIIBI CBEPTOYHBIX HEUPOHHBIX CETEH;

- QJITOPUTMBI U METO/IbI 00YUYEeHHSI HEUPOHHBIX CETEH;

- METOIbI cOOpa, OYMCTKH, MMOATOTOBKH U Pa3METKU JAHHBIX U1 O0YUCHHUS;

- BO3MOXKHOCTH COBPEMEHHBIX OMOIHUOTEK sl paboThl C U300paKEHUSIMU U
IPUHLMIIBI UX MCTIONB30BaHMS ISl pELICHUS 3a/1a4 KOMIIBIOTEPHOTO 3PEHUS.

Baanern:

- HaBBIKOM cOOpa, OYMCTKH, TOJATOTOBKH M PA3METKH JAHHBIX JIJIsI O0y4ICHUS
WU J000yYEeHUST HEUPOHHBIX CETEH;

- HAaBBIKOM HOpMAaJu3alluy U ayTMEHTAIlUU JJAHHBIX JJIsI OOyUECHUS;

- HAaBBIKOM OOY4Y€HMUSI, pa3BEPThIBAHUSI CUCTEM MUCKYCCTBEHHOI'O UHTEILICKTA;

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

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCIUTUIAHBI (MOTYJIS).

OO6mast TPyJIOEMKOCTh AUCIHUIUIMHBI (MOJyJis) coctaBisieT 4 3.e. (144
aKaJIeMHUYECKHUX yaca(oB).

3.2. O06bem pguctuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©W  (WIM)  JIMIAMH,
MPUBJIEKAEMBIMH K peaan3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KommaectBo yacoB

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne2

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 32 32
B tom uucne:

3aHATHS JEKIIMOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THIIA 16 16

3.3. O6veM aucHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOydJaroruxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMMXCS C
Mearorn4ecKuMu paboTHUKAMHU U (WIJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNpbHOM MporpaMmMbl Ha HWHBIX YCIOBUSIX, TPU NPOBEIACHUU
MPOMEXKYTOUHOM arTecTauu coctapisieT 112 akagemuueckux daca (0OB).

3.4. Ilpu 0oOy4eHnu 1Mo MHANBHUIYATEHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE TTPH
YCKOPEHHOM 00Yy4Y€HUH, 00BEM AUCIUIUIMHBI (MOIYJISI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronmxcs, a Takxke B popme
KOHTaKTHOU pabOThl O0y4YarOMIMXCSA C MEJarorudecKuMu paboTHUKAMHU | (WJTHN)




JUuaMu, IPHUBJIICKACMbIMHU K pCain3alilin O6paSOBaTCHBHOﬁ IMporpaMmbl Ha UHBIX
YCJIOBUAX, IIPU ITPOBCACHUN HpOMe)KYTOQHOI\/'I aTTeCcranuu.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 OcCHOBHBIE 3aaa4i KOMIIBIOTEPHOI'0O U KOTHUTHUBHOI'O 3pCHUA.

PaccmarpuBaembie BOIIPOCHL:

- oJy4eHue, o0paboTKa U 3arpy3Ka N300pakeHHH;

- mpenBapuTelibHas 00paboTka nu300pakeHHii: adUHHbBIC MPeoOpPa30OBaHuUS;

- 3aJ]a4l KOMITBIOTEPHOTO 3peHHs: KiaccuuKanus n300paxxeHuii, oOHapykeHne 00beKTa, COOBITHS,
OLICHKA BO3pacTa M SMOLMH, paclio3HaBaHUE M HACHTU(HKALNS JHL, OLICHKA MO3BI H TIp.;

- 0030p OHOIHOTEK I PabOTHI C H300pAKEHUSMH;

- 0030p Bo3MokHOCTeH Onbmoteku OpenCV;

- IPUMEPBI HCIIOJb30BaHHUS KOMIIBIOTEPHOTO 3PEHHS;

- KOTHUTHUBHBIE CEPBUCHI, BO3MOYKHOCTH CEPBHUCOB;

- IPUMEPBI KOTHUTHUBHBIX CEPBHCOB: POCCUICKHE CEPBUCHI, MUPOBBIE JIUJIEPHI U CHICIUATH3UPOBAHHBIE
CEpBUCHI.

2 |CBEprouHble HEUPOHHBIE CETU

PaccmaTrpuBaeMble BOIIPOCHI:

- Ipo0IeMBbl HEHPOCETEBOTO 3PEHHUS;

- 0COOCHHOCTH W MIPUHITUITEI CBEPTOYHBIX HEUPOHHBIX ceTelt (CNN);

- apxutekTypa CNN: mupamuansHas apxurekrypa, VGG-16, ResNet, Google Inception 1 MoOmibHEIE
cetr (MobileNet s TOPTaTUBHBIX YCTPOUCTB).

3 |Anropurmsl 1 Mmoaenu o0yueHuss CNN

PaccmarpuBaembie BOIPOCHL:

- (UIIBTPBI ¥ YKCIIO TAPAMETPOB, 00paTHOE pacIpOCTPaHEHUE OIIHOKH;

- TOHKOCTH TJTyGOKOro 00y4eHHs: PeIBAPUTEIBHO 00y YeHHbIE CETH 1 TpaHChepHoe 00yUeHue;
- HOpMaJi3alnusa BECOB, BbITIAJCHUEC CBH3efI;

- 6opnOa ¢ nmepeodydeHHeM U AITOPHTMBI ONTUMU3ALIUH.

4 Pacno3naBanue 0OLEKTOB Ha BUJICO.

PaccmaTprBaemble BOIIPOCHI:

- HaWBHBIN MOJIXOJ1 M Perpeccus Aisi oOHapyKeHHsI 00bEKTOB;

- METpHKH 00Hapy)xeHus: 00beKkToB: Mepa XKakkapa (Intersection over Union, loU), unTeprnonupoBaHHas
cpenusst TouHOCTH (Average Precision, AP), n ycpennenHas TogHoCTh (mean AP, mAP);

- METOJIBI IETEKTUPOBAHUS 00BEKTOB: MPeIBapUTENIbHOE TeHeprupoBanue obmactu naTepeca (ROI) u
oxuomnoaxoaasie CNN;

- peanmmsaruu ROI-iomxona: Bei6opounstii mouck (R-CNN), 6sictpoiit R-CNN (F-RCNN), yckoperHsiii F-
RCNN (Faster R-CNN), perroHaiipHasi MOJIHOCTBIO cBepTouHas ceTh (R-FCN);

- peanmu3anmu ogHomoaxoaHeIx CNN: YOLO, SSD, RetinaNet.

5 |U3Bneuenune o6beKTOB U HopM

PaCCManHBaGMLIC BOIPOCHI:

- pacrio3HaBaHUEC KOHTYPOB: CEMAHTUYECCKAA CCTMEHTAMA U CETMCHTAIINA SK3EMILUIAPOB;

- BBIACJICHUEC TMPU3HAKOB: IIPU3HAKH, CBA3AHHBIC C IBETOBLIMU JHalla3OHaMH, IIPU3HAKHA, IIOJTYy4Ya€MbBIC U3

MeTaJaHHbIX H300paKeHUH;




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- 3a/1a4M: yJalleHHe IIyMOB, yaajleHue 1e(heKTOB, OIIBETHEHHE N300paXeHUH, YBEIMICHHE Pa3MEPHOCTH:
- 0030p apXUTEKTYp: apXUTEKTypa AemnppoBIrKa-muppoBIIKKa (IeKoaep-sHKoaep), SegNet, Unet.

FCHCpaTI/IBHBIC MOACIN

PaccmarpuBaembie BOIIPOCHL:

- aBTORHKOJIEPHI U CIICHAPUH UX UCIIOJIb30BaHMUS;

- TeHepaTuBHO-cocTs3aTenbHbIe ceTh (GAN);

- mpobniemsl 00ydeHuss GAN;

- Iepesiada CTHIIS M CO3AaHNE Xy N0KECTBEHHOTO H300paKEHUSL.

MexaHnU3MBI IIOMCKa, NMMoAXO0AAICTrO JaTraccra.

PaccmarpuBaembie BOIIPOCHL:

- nepeoOy4eHUe U pa3Mep JaTacera;

- MOJIrOTOBKA JIaTaceTa: MCIOIb30BaHNE OTKPBITHIX 0a3, CAMOCTOSITENBHBIN COOp U CTPYKTYPHPOBaHHUE
JaTacera;

- HauboJlee MOMyJISIpHBIC 1aTaceThl A1 KOMIIBIOTEPHOTO 3PEHHUS.

Cuctembl yrpaBiaeHHs TPOLIECCAMU
PaccmaTpuBaemble BOTIPOCHI:

- CHCTEMbI BUICOHAOTIONCHNS;

- CHCTEMbI OpraHu3aluK HH(pOopManum;

- CHUCTEMBbI MOJICTTUPOBAaHUS 0OBEKTOB OKPY’KaIOIIEeH Cpebl.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MMPAaKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

YcranoBka Jupyter Notebook

B XOJ€ MPaKTUICCKUX 3aHATHHN CTYACHTBI 3BHAKOMATCA C yCTaHOBKOf/'I BHCIIHUX ITAKETOB IIOCTABIINKOB
OTKPBITOBOT'O U CBO6OZ[HO pacopoCcTpaHdaeMOro HCX0JHOro KoJa Ha JIOKaJIbHYIO MAllIUHY U HaCTpOﬁKy
Pa3BEpHYTOI0 NPUIOKEHUS

VYcranoska ¢peiimBopka PyTorch

B XOJAC MPAKTUICCKUX 3aHATHI CTYACHTBI 3BHAKOMSATCA C YCTaHOBKOﬁ BHCIHIHHUX ITAKCTOB ITOCTAaBIINKOB
OTKPBITOBOTO M CBOOOTHO PACIPOCTPAHIEMOT0 HCXOIHOTO KO/Ia Ha JJOKAIBHYIO MAIINHY U HACTPOIKY
Pa3BEpHYTOIO IPUIOKEHUS

ITouck Ha6opa JaHHBIX W IIOAT'OTOBKA €ro AJIAd O6y‘leHI/I$I HeflpOHHOﬁ CCTU
B xone mpakTHYecKux 3aHATHI CTYIECHTHI 3HAKOMATCS ¢ MEXaHU3MaMHU 1T0A00pa TaHHbIX, UX
CTPYKTYPHPOBaHHUS U IIpeoOpa3oBaHus I 00ydeHHss HeHPOHHOH ceTH

[TocTpoeHne cBepTOYHON HEUPOHHOU CETH
B xone mpakTU4ecKuX 3aHATUN CTYIEHTHI 3HAKOMSATCS ¢ IPUHIUIIAMH CO3/IaHUs IPOCTON CBEPTOUHOM
HeWpoHHOM ceTH cpeacTBaMu Oubimmorexu PyTorch s si3pika nporpammupoBanust Python

HOH60p T'OTOBBIX HeﬁpOHHBIX ceTen IJId pCHICHUA MMOCTaBJICHHOMI 3aJa4uu

B xoze mpakTH4eckux 3aHATHI CTYISHT NOTy9YaeT HaBbIK H3YUCHUS PAa3IMIHBIX TOTOBBIX U YK€
HaTPEHUPOBAHHBIX HEHPOHHBIX ceTeil M BRIOOpa Hambosee MoAXO IS HeHPOHHOM ceTH IS permaeMoi
3anaun cpeactBamu 6nbmnorexu PyTorch mms si3pika nporpammuposanust Python

JlooOyueHne roToBbIX HEHPOHHBIX ceTel
B XOJ€C MPAKTUICCKUX 3aHATHI CTYACHT MOJIY4a€T HABBIK 06yquI/m TOTOBBIX HCﬁpOHHHX cereit JUIA
MOCTAJIEHHBIX eMy 3aj1a4 cpeacTBaMu oubsmoreku PyTorch s s3p1ka nporpammupoBanus Python

TpancdepHoe oOyueHue
B XOJ€ MPaKTUICCKUX 3aHATHHN CTYACHT MOJIYYa€T HABBIK MCIIOJIB30BAHUA ITPEABAPUTEIILHO O6yquHOﬁ




/ TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE
n/m

CBEPTOYHON HEHPOHHOH ceTH Ha Habope CX0XKUX JaHHBIX cpeacTBamu onbmmoreku PyTorch mis s3pika
nporpammupoBanust Python

8 |Pa3BepThiBaHUE 1 TPUMEHEHNE HEHPOHHBIX CETEH HA peabHBIX 3a/1adax
B xozne npakTUYeCKUX 3aHATUHI CTYyACHT II0JIy4aeT HaBbIK IPUMEHUTH BCE MOJIyYCHHBIC 3HAHNS HA
peanbHbIX 3anavax, Benxymux UT komnanuii cpeacrBamu 6udnnorexu PyTorch mis si3pika

nporpamMupoBanus Python

4.3. CamocrosiTenbHas padoTa 00y4darOIHuXCs.

Ne .
Bun camocrositenbHO paboTh

n/m

1 |M3y4yeHne pekOMEHJOBaHHON JIUTEPATYPHI.

2 |lloaroroBka K MPaKTUYECKUM 3aHATHSM.

3 | BemonHeHne KypcoBoi paboTHI.

4 | IloarotoBka K MpoOMeKyTOUHOM aTTECTalUH.

5 | IloaroroBka K TeKyLeMy KOHTPOJIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX pabOT

1. ITocTpouTh CBEPTOUHYIO HEMPOHHYIO CETh JUIsl paclo3HaBaHUs OOBEKTOB
«BaroHoB pa3nmu4YHBIX POAOB»

2. IlocTpouTh CBEPTOUHYIO HEMPOHHYIO CETh JUIsl paclo3HaBaHUs OOBEKTOB
«HazeMHBIX TPaHCIOPTHBIX CPEJICTB PAZTUYHBIX POIOBY

3. I[TocTpouTh CBEPTOUHYIO HEHPOHHYIO CETh JJIsl paclo3HaBaHUsI OOBEKTOB
«BOIHBIX TPAHCIIOPTHBIX CPEJCTB PA3IUUYHBIX POJOB)

4. TlocTpouTh CBEPTOUYHYIO HEUPOHHYIO CETh JIJIsI Paclo3HaBaHUsI 0OBHEKTOB
«CaMoJIeTOB pa3IMYHbBIX POJIOB»

5. IlocTpouTh CBEPTOUHYIO HEHPOHHYIO CETh JIJISl paclO3HABAaHUSI OOBEKTOB
«OKMBOTHBIX pa3INYHBIX POJIOB)

6. [TocTpouTh CBEPTOUHYIO HEHPOHHYIO CETh JIJISl paclO3HABAHUSI OOBEKTOB
«JloManIHUX )KUBOTHBIX Pa3IUYHBIX POJOBY

7. IlocTpouTh CBEPTOUYHYIO HEHPOHHYIO CETh JJIsl paclo3HaBaHUsI OOBEKTOB
«CenbCKOX035MCTBEHHBIX JKUBOTHBIX PA3IUYHBIX POIOBY

8. IlocTpouTh CBEPTOUHYIO HEHPOHHYIO CETh JIJISl paclio3HaBaHUSI OOBEKTOB
«PacTeHuii pa3anyHbIX POJIOB»

9. ITocTpouTh CBEPTOUHYIO HEHPOHHYIO CETh JIJISl paclO3HABAHUS OOBEKTOB
«DpyKTOB pa3IUYHBIX POJOB

10. IlocTpouTh T€HEPATUBHO-COCTA3ATEIbHYIO CE€Th JUIsl TOCTPOEHUS
00BbEKTOB «BaroHoB pa3IMyHBIX POJIOBY»

11. IlocTpouTh TE€HEPATUBHO-COCTA3ATEIbHYIO CE€Th JUIsl IOCTPOEHUS
00beKTOB «Ha3eMHBIX TPAHCTIOPTHBIX CPEJICTB PA3TUYHBIX POIOBY



12. HOCTpOI/ITI) ICHCPATHUBHO-COCTA3ATCIbHYIO CCTh [JId IIOCTPOCHHA

00BEKTOB «BOJHBIX TPAHCIOPTHBIX CPEICTB PA3IMYHBIX POJOBY

13. IlocTponuTh TIE€HEPATUBHO-COCTA3ATEIBHYIO CETh JUIsl IOCTPOEHUS

00BbeKTOB «CaMOJIETOB Pa3IMYHBIX POJIOBY

14. HOCTpOI/ITB I'CHCPATHUBHO-COCTA3ATCIIbBHYIO CCThb JIA IIOCTPOCHHA
00BEKTOB «JKMBOTHBIX Pa3JIUYIHbIX POOOB»
15. HOCTpOI/ITB I'CHCPATHUBHO-COCTA3ATCIIbBHYIO CCThb JIA IIOCTPOCHUA
00BEKTOB «I[OM&IHHI/IX JKUBOTHBIX PA3JIMYHBIX POJOB»

16. IlocTpouTh TreHEPATUBHO-COCTS3ATENbHYIO CETh s IOCTPOCHHUS

00BbeKTOB «CeIbCKOXO03SIMCTBEHHBIX JKUBOTHBIX pa3/IMYHBIX POAOB»

17. TlocTpouTh TI'€HEPATHBHO-COCTA3ATEIbBHYIO CETh JUISI IOCTPOEHUS

00BbeKTOB «PacTeHuii pa3muyHbIX POJOBY»
18. IlocTpouTh T€HEPATUBHO-COCTA3ATEIbHYIO) CE€Th JUIsl TOCTPOEHUS
00BeKTOB «DPYKTOB PA3IMYHBIX POJIOBY

5. Ilepedenr wu3maHuii, KOTOpBIE PEKOMEHAYETCS HCIIOJIb30BaTh IIPHU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).
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aIropuT™Msl : yuebnuk / P. Knerte ; mepeBon ¢
anriuiickoro A. A. Counkuna. — Mocksa : JIMK

https://e.lanbook.com/book/131691
(marta obpamenus: 10.04.2025)




IMpecc, 2019. — 506 ¢. — ISBN 978-5-97060-702-2.
— Texcr : 351eKTpOHHBIN

5 | An, 3. C. IlporpammupoBaHue KOMIILIOTEPHOTO https://e.lanbook.com/book/93569
3penus Ha s3bike Python /2. C. Su ; nmepeson ¢ (nata oOpamenmus: 10.04.2025)
aarmuiickoro A. A. Caunkud. — Mocksa : JIMK
[Tpecc, 2016. — 312 c¢. — ISBN 978-5-97060-200-3.
— TeKCT : ANeKTPOHHBIN

6. IlepeueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TPHU
OCBOCHUH JUCHUIUIUHBI (MOIYJIA).

DneKkTpoHHO-0MbMMoTeyHas cucrema HaydHo-TexHMUYecKo OHOIMOTEeKH
PYT(MUNUT) (http://library.miit.ru/)

DneKTPOHHO-OMOIMOTEYHAS cucrema U3/1aTeNIbCTBA «JTaHb»
(http://e.lanbook.com/)
OTKpBITHIN JaTaceT JUIsL MAIIIMHHOTO oOyueHus Kaggle

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

7. llepedyeHb  JHUIIEH3UOHHOTO M  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
MPOrpaMMHOr0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

[IpuknagHOE TpOrpaMMHOE OOECIICUCHHE;

Bbpay3ep Microsoft Internet Explorer unu ero ananoru;

[TakeT oducubix mporpamm Microsoft Office unu ero ananoru;
Cpena pa3zpadotkn PyCharm Community Edition;

[TakeTHBIN MeHeKED pip3 Miau anaconda;

Cpena pa3zpabotku Jupyter Notebook.

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUIUIMHE (MOIYJIIO).

VYyeOHbIC ayAUTOPUM IJIsi TPOBEACHUSI YUCOHBIX 3aHATUNA JOJKHBI OBITH
OCHAIIICHHBI KOMITBIOTEPHON TEXHUKOM W HAOOpOM JIEMOHCTPAIMOHHOTO
000py10BaHUSI.

Y4eOHbBIC ay TUTOPUH JIJIS IIPOBEICHUS MPAKTHYCCKUX 3aHATHH JTOKHBI OBITh
OCHAIIICHBI TEPCOHAIBHBIMUA KOMIBIOTEPAMHU BBIUUCIUTEIHHOTO KJlacca U HAOOpOM
JEMOHCTPAIIMOHHOTO 000PYAOBaHMUSI.

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:



3ayeT BO 2 ceMecTpe.
KypcoBas pabota Bo 2 cemecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OHCHO‘IHLIE? MaTcpuaiibl, IPUMCHACMBIC IIPpU ITPOBCACHUU HpOMG)KYTO‘IHOﬁ

aTTECTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aBeAyromuid kKadeapou, T0IEeHT, K. H.

kadenpsl « [ {udposbie TexHOMOrUU

YIIPaBIICHUS TPAHCTIOPTHBIMH

MIPOLIECCAMID) B.E. HyroBuu

CTapUIMii IpernoaBaTelb Kadenpsl
«udpoBsie TEXHOTOTHH yIPABICHUS

TPAHCIIOPTHBIMU ITPOLIECCAMM E.A. 3amaHoB
CornacoBaHo:
3aBenyromuii kadpeapoit [{TYTII B.E. HytoBuu

[Ipencenarens yueOHO-METOIUUECKOM
KOMHCCHUH H.A. AunpusiHoBa



