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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Henp nucuummuubl «KoMOblOTEpHOE 3pEHHME» 3aKII0YaeTCs B OCBOCHUHU
MPUHIUIOB 00pabOTKM HHUGPPOBBIX H300paKEHUW IS pEIICHUs  3a1a4
Kiaccudukanuu, 00HapyKeHUsI 00BEKTOB U COOBITHI, OIICHKH BO3pacTa M YMOITHH,
pacmo3HaBaHWsT W  HWACHTU(PUKAIMA JIMI, OICHKH TO3bl W  MPOYUX
CHEIUATM3UPOBAHHBIX 3a]1a4, IPUMEHSIEMBIX B TIPOMBIIINICHHOCTH.

3agauu JUCHUIIINHBL:

- ¢opMupoBaHUEe y OOYYArOIIMXCS 3HAHWW O TPHUHIUIAX TOCTPOCHHS M
MPUMEHEHUSI APXUTEKTypaxX CBEPTOUYHBIX HEHWPOHHBIX CETEH, alropuTMax M
MOJIENIAX HX OOYy4YeHHUs, a TakKe OCOOCHHOCTAX IMOATOTOBKU JAHHBIX JUIs
Pa3TUYHBIX 337a4 KOMITBIOTEPHOTO 3pPEHHUS: KIACCH(PUKAIMK, CErMEHTAIlUU |
pacno3HOBaHUU 0OOBEKTOB HA BHUJICO;

- (opmupoBaHHe y OOYYAIOIIUXCS HABBIKOB TOJATOTOBKH JAaHHBIX JIJIS
paclo3HaBaHMs, CO3JaHUs WM WCIOJB30BaHMS TI'OTOBOM HEHPOHHOU CETH,
oOyueHus uin 1000y4eHrs HEMPOHHOW CETH Ha 3aJJaHHBIX HA0Opax JaHHBIX.

2. [Inanupyemblie pe3ysibTaTbl O0y4YEeHHS MO JUCHUIUTMHE (MOIYJIIO).

[lepeuenb ¢GopmMupyemMbiX pe3ylbTaTOB OCBOCHUsSI 00pa3oBaTeIbHOMU
porpamMmbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHUs M0 AUCHMILIMHE (MOIYIIO):

OIIK-4 - Crioco0eH MpUMEHSTh Ha MPAKTHUKE HOBBIC HAYYHBIC TTPUHITUIIBI U
METOJIbI KCCIECIOBAHUM;

OIIK-5 - CnocoGeH pa3pabaTbiBaTh U MOAEPHU3UPOBATH MPOTPAMMHOE U
amnmnapaTHoe obecriedeHue HPOPMAITMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM;

IIK-2 - CnocobeH ocymecTBUTh COOp, OYMCTKY, MOATOTOBKY U Pa3METKY
JAHHBIX HcmnoJib3ys metonojoruto ETL s manbHeimero oOydeHus Mojesnei
MCKYCCTBEHHOT'O UHTEJICKTA;

IMK-3 - CnocobGeH cnpoeKkTupoBaTh, pa3paboTaTh, OOy4YWUThH, OLIEHUTHh U
pa3BEepHYTh MOJEIU HCKYCCTBEHHOTO MHTEJIEKTa B  COOTBETCTBUU C
merononoruein MLOps.

OOyueHue 1Mo JUCIUILIMHE (MOJTYIIIO ) IPEIoIaraet, 4To 1Mo ero pe3yJibraTaM
oOyuaromuiicst Oyier:

Ymersb:

- OCYIIIECTBIIATH BHIOOP HY)KHOU apXUTEKTYPhl HEHPOHHOM CETH;

- IOPUMEHATh METOIbl (DUIbTpaLUH, MOAOOpa MPU3HAKOB W II0JIABJICHUSA
IIYMOB NP IPEIBAPUTEIHHON 00pabOTKE JaHHBIX;

- OCYUIECTBIIATh MEXAHU3MBI IIOUCKA WU CO3JaHUs MOIXOISIIETO JaTaceTa;



-  [IPpOU3BOAWNTH TCECTHUPOBAHUC W OTIHAJKy CHCTECM HCKYCCTBCHHOI'O
HHTCJIJICKTA.

3HaTh:

- IPUHLUIIBI IOCTPOCHMS APXUTEKTYPBI HEHPOHHBIX CETEH;

- 0COOEHHOCTH Y MPUHIUIIBI CBEPTOYHBIX HEHPOHHBIX CETEH;

- aNTOPUTMBI U METObI 00YUEHUST HEHPOHHBIX CETEH;

- METOJIbI cOOpa, OYMCTKH, MOATOTOBKH U Pa3METKU JAHHBIX JUII 00yUEeHHUS;

- BOBMOXXHOCTH COBPEMEHHBIX OMOIMOTEK 7151 pabOThl C N300paXKEHUSIMU U
MPUHIUIBI UX UCIOJIb30BAHUS AJIA PELICHUS 337]a4 KOMIIBIOTEPHOT0 3pEHUS.

Baanern:

- HaBBIKOM COOpa, OYMCTKH, TOJATOTOBKH U PA3METKH JaHHBIX I O0yYCHUS
WU 1000y4YeHUsI HEUPOHHBIX CETEH;

- HABBIKOM HOPMAaJIM3allii U ayTMEHTAIIUH JTAaHHBIX IS O0yUICHUS;

- HAaBBIKOM OOYYCHHS, pa3BEPTHIBAHMS CUCTEM HCKYCCTBEHHOTO MHTEIIICKTA,

- HaBBIKOM UCIIOJIb30BAHUS COBPEMEHHBIX KOTHUTHUBHBIX CEPBUCOB U
noA0O0pa UX Ha OCHOBAHUU 11€JIEBOM 3a]]Ja4l KOMITbIOTEPHOTO 3PEHUSI.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€eMKOCTh AUCITUTIIINHBI (MOTYJIs).

OO6mast TPyIOEMKOCTh AUCHUIUIMHBI (MOayJsi) cocTaBiser 4 3.e. (144
aKaJgeMUYECKUX yaca(oB).

3.2. O6bem mucummuvHbl (Momynsi) B (opmMe KOHTAaKTHOW pabOThI
oOyvaromuxcsi ¢  MeJarorM4eckuMu  paOOTHUKaMU ©  (WIM)  JIMIAMH,
MPUBJIEKAEMBIMU K pean3aiu 00pa3oBaTEILHON MPOTPaMMbl HA UHBIX YCIOBUSX,
MIpU IPOBEJCHUN YUCOHBIX 3aHSATUM:

KomnuectBo yacos

Tum yaeOHbIX 3aHATHN
Bcero | Cemectp Ne2

KonrakTHas paboTa rmpu npoBeieHUH Y4eOHbIX 3aHATHH (BCEro): 32 32
B tom uucae:

3aHATHSA JIEKIIMOHHOI'O THIIA 16 16
3aHATUSA CEMUHAPCKOro TUIA 16 16

3.3. O0beM aucUUIUIMHBL (MOAyJid) B (opmMe caMOCTOSITENbHONW padoThl
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboOThl OO0ydYaroIuXxcs ¢
nearoruueckuMu paboTHUKAMU U (M) JTUIAMU, IPUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeIbHOM TpOrpaMMbl Ha HWHBIX YCIOBHUSIX, NpH MPOBEICHUU
MPOMEKYTOUHOM aTrecTanuu coctapisier 112 akagemuueckux daca (0B).




3.4. ITpu oOy4yeHnH N0 MHIUBUAYAIbHOMY YUYEOHOMY ILIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4Y€HHH, 00BEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJarouuxcs, a Takxke B opme
KOHTaKTHOW paOoThl 00yyarolmuxcs ¢ NeAarorndyecKuMu pabOTHUKaMU U (WUJIN)
JMIIAMH, TIPUBJIEKaEMbIMH K peaju3aluu 00pa30BaTeIbHON MPOrpaMMbl HA UHBIX
YCIIOBHSIX, IPU MPOBEAECHUYU IPOMEKYTOUYHOM aTTECTALINH.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3ausaTus JIEKIIUOHHOTO THIIA.

TemMaTuka JIEKIIUOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

1 |OcHoBHBIE 32/1a4¥ KOMITBIOTEPHOT'O U KOTHUTUBHOTO 3PEHHUSI.

PaccmatpuBaeMble BOIIpOCH:

- mony4yeHne, 0opaboTKa U 3arpy3Ka H300pakeHuH;

- IpeBapuTeNbHas 00paboTKa n300pakeHwid: adMHHAKIC TpeoOpa3oBaHus;

- 33J1a9¥ KOMIBIOTEPHOTO 3pEeHIS: Kilaccu(DUKaLus H300paxxeHuit, o0HapyxeHnue 00beKTa, COOBITHS,
OLICHKa BO3pacTa ¥ AMOILIUA, PACTIO3HABAHUE M UICHTH(HKAIHS JTHII, OLICHKA MO3bI U TIp.;

- 0030p OMONMHOTEK [IsE PAOOTHI C H300PAKESHUSIMH,

- 0030p Bo3MoxkHOCTEeH oubmoreku OpenCV;

- IIPUMEPBI UCIIOJIB30BAHUsI KOMIIBIOTEPHOTO 3PEHMUS;

- KOTHUTHUBHBIC CEPBUCHI, BOBMOXXHOCTHU CCPBHUCOB;

- IpHMepBl KOTHUTHBHBIX CEPBHCOB: POCCHIICKUE CEPBHCHI, MUPOBBIE JIMJCPHI U CIICHAIN3HPOBAHHbIC
CEpBHCHI.

2 |CBéprouHble HEHPOHHBIC CETH

PaccmaTpuBaemble BOIIPOCHI:

- mpo0JIeMbl HEHPOCETEBOTO 3pEHHUS;

- 0cOOCHHOCTH Y MTPHUHIIMITBI CBEPTOUHBIX HEHpOHHBIX ceteit (CNN);

- apxutektypa CNN: mupamugansHas apxutekrypa, VGG-16, ResNet, Google Inception u MoOUIbHEIC
cetu (MobileNet a7st MOPTaTHUBHBIX YCTPOWCTB).

3 |Anroput™msl u Mmoaenu ooyuenuss CNN

PaccmatpuBaeMbIe BOITPOCHI:

- (pUABTPHI M YKCTIO TapaMeTPOB, OOPATHOE PACTIPOCTPAaHCHHUE OUTHOKM;

- TOHKOCTH TJTyOOKOT0 00y4YeHHsI: MPeABAPUTEIILHO 00YUCHHBIE CETH U TpaHC(hepHoe o0ydeHHe;
- HOpMaJIM3allus BECOB, BHINAJICHUE CBSI3CH;

- bopn0a ¢ mepeoOyueHHEM U aJTOPUTMBI ONTHMHU3AIUH.

4 Pacno3naBanne oOHEKTOB Ha BUJCO.

PaccmaTpuBaemble BOIIPOCHI:

- HAMBHBIN MOJIXOJ M PErpeccust 11l 0OHApYyKEHUsI 00BEKTOB;

- METpUKH OOHapYKeHHsT 00heKTOB: Mepa Kakkapa (Intersection over Union, loU), nAHTepnionupoBanHas
cpemHss TouHOCTh (Average Precision, AP), n ycpennennas ToguHocTh (mean AP, mAP);

- METOJBI ICTEKTHPOBAHUS OOBEKTOB: MPEIBAPUTENBbHOE TeHeprupoBaHue obmactu uaTepeca (ROI)
onHonoaxoaHbie CNN;

- peanuzarmu ROI-nonxoma: Beibopounsiii mouck (R-CNN), Osictpoiii R-CNN (F-RCNN), yckopenHsiii F-
RCNN (Faster R-CNN), perronansHas MmoJHOCTBIO cBepTouHas ceth (R-FCN);

- peanu3armu ogHonoaxoaHbix CNN: YOLO, SSD, RetinaNet.




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

n/m
5 |U3Bneuenue 0ObEKTOB U GOpM
PaccmarpuBaembie BONPOCHL:
- pacCIioO3HABAHUC KOHTYPOB: CEMAaHTUYCCKasA CCTMCHTALA U CCIMCHTALIU SK3CMILTIAPOB;
- BBIICJICHUEC IPU3HAKOB: ITPU3HAKU, CBA3AaHHBIC C IBETOBLIMHA AHalla30HaMM, IPU3HAKH, I10JTy4a€MbIC U3
METadaHHBIX H306pa)1(eHPIﬁ;
- 3a71a4yu: yJaJeHue IyMOB, yaalieHne Ne(eKkToB, OIBETHEHUE N300paKeHHH, yBEITMYEHNUE Pa3MEPHOCTH:
- 0030p apXUTEKTYp: apXUTEKTypa nemupoBIIrka-mudposirka (aekoaep-sukoaep), SegNet, Unet.
6 |[‘eHepaTUBHBIC MOICTH
PaccMarpuBaembie BOIPOCHI:
- aBTOOHKOJCPHI U CHCHAPUHN UX HMCIIOJIb30BAHUAA,
- TeHepaTuBHO-cocTs3aTensHbIe ceTd (GAN);
- mpoGiemsl 00yuernnst GAN;
- epeaada CTWIA U CO3aHNUC XyTOKECTBECHHOT'O I/I306pa)KeHI/I$I.
7 |MexaHu3MBbI TTOMCKA, TTOJAXOAIIETO JaTaceTa.
paCCManI/IBaeMI)Ie BOIIPOCHKHI:
- epeoOyueHHe U pa3Mep JlaTacera;
- MOITOTOBKA J]aTaceTa: UCIIOIb30BaHIE OTKPBITHIX 0a3, CAMOCTOATENBHBIN COOp M CTPYKTYPHPOBAHUE
aTacerTa;
- HanOoiee IonyJIsIpHBIC JaTAaCCThI AJIsI KOMIIBIOTCPHOT'O 3pCHU.
8 |Cucrtemsl ynpaBlieHHs POIECCaMU
PaCCManI/IBaeMHe BOIPOCHI:
- CUCTEMbI BI/IZ[COH36J'IIOI[6HI/I$1;
- CHCTEMbI OpraHu3aiuu uHdopmanumy;
- CUCTEMBI MOJICTIMPOBAHHSI OOBEKTOB OKPYKAIOIIEH CPEJIbI.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS
Ne
i TemaTuka MpaKTHYECKUX 3aHATHI/KPaTKOE COIepIKaHNe
1 |YcranoBka Jupyter Notebook
B XOAC MPAKTUICCKUX 3aHSATHI CTYACHTDBI 3HAKOMSATCS C YCTaHOBKOfI BHCIHIHUX IMTAKCTOB IIOCTAaBIIUKOB
OTKPBITOBOI'O U CBO60,Z[HO PacnpoCcTpaHsacMOro UCXOAHOTO KOJAa Ha JIOKAJIbHYIO MAalllUHy 1 HaCTpOﬁKy
Ppa3BEpPHYTOr0 MPUIIOKEHUS
2 |YcranoBka (peiimBopka PyTorch
B X0A€ MPaKTUICCKUX 3aHATUI CTYACHTBI 3HAKOMATCS C yCTaHOBKOﬁ BHCIIIHUX ITAKETOB IMOCTABIIMKOB
OTKPBITOBOTO M CBOOOJIHO PaCcIpOCTPAHSIEMOr0 UCXOAHOTO KOJia Ha JIOKAIBHYIO MAIllMHY U HACTPOUKY
Pa3BEPHYTOTO MPUIIOKEHUS
3 |ITouck Habopa JaHHBIX U MTOATOTOBKA €0 JIsi O0y4YeHHsI HEHPOHHOM CeTH
B X0A€ MPAaKTUICCKUX 3aHATHI CTYACHTDBI 3HAKOMATCS ¢ MCXaHU3MaMHU no,u6opa JaHHBIX, UX
CTPYKTYPHPOBaHUS U IPpeoOpa3oBaHus Uik 00yYCHHUS HEHPOHHOU CeTH
4 |[locTpoeHue CBEpTOYHON HEUPOHHOU CEeTH
B xoz1e npakTUYECKUX 3aHATUI CTYACHTHI 3HAKOMSTCS C IPUHLMIIAMU CO3AAHUS IPOCTOM CBEPTOUHOM
HeWpOoHHOI cetn cpencrBamu Oudaroreku PyTorch mist si3pika nporpammuposanust Python
5 |[TomGop roToBBIX HEHPOHHBIX CETEH ISl PEIICHUS TOCTABIICHHOM 3a1au

B XO0I€ MPAKTUICCKUX 3aHATHI CTYACHT ITOJTYYa€T HAaBBIK U3YUYCHUS PA3JINIHBIX TOTOBBIX U YK€

HaTPEHUPOBAHHBIX HEHPOHHBIX CEeTeH U BEIOOpa HanboJiee NOAXO e HEHPOHHON CEeTH IS peraeMoi

3aga4m cpencTBamu 6ubimorexku PyTorch mst si3pika nporpammupoBanus Python




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

6 |/looOydyeHue roTOBBIX HEUPOHHBIX CETEH
B xoze mpakTH4ecKux 3aHATHI CTYICHT MOTyYaeT HaBBIK OOYYCHHUS TOTOBBIX HEHPOHHBIX CeTeH IS
MOCTAJICHHBIX eMy 3a7ad cpeactBamu oubmmotexu PyTorch mist si3p1ka mporpammuposanus Python

7 |TpancdepHoe obyuenue

B xo/1e mpakTHUECKHUX 3aHATHUH CTYJCHT MOJy4aeT HaBbIK MCIIOJIb30BAHUS MIPEABAPUTEIILHO 00yUSHHOMN
CBEPTOYHOW HEHPOHHOW CeTH Ha HAOOpPE CXOXKHUX JaHHBIX cpeacTBamu oubmuoreku PyTorch ams si3pika
nporpammupoBanus Python

8 |PasBepThIBaHME M MPUMEHEHUE HEHPOHHBIX CETEeH Ha PeabHBIX 3aadax

B xoz1e mpakTHUECKHUX 3aHATHH CTYICHT MOIyYaeT HaBbIK MPUMEHNTH BCE MOTYYCHHbIC 3HAHUS Ha
peansHBIX 3aqauax, Beaymux UT komnannii cpeacrBamu 6undanotexu PyTorch mis s3pika
nporpammupoBanus Python

4.3. CamocrosTenbHas padoTa 00y4JaromMuXCs.

No .
Bun camocrosiTenbHO# paboTh

n/m

1 |M3yuyeHue pekOMEHIOBAHHON JIUTEPATYPHI.

2 |lloarotoBka K NPaKTUYECKUM 3aHSATHSIM.

3 | BrimonHeHHne KypcoBoi paboTHI.

4 | [loarotoBka K MpOMEKYTOYHOU aTTECTAILINUH.

5 | IloaroroBka K TEKyIIEMYy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX PabOT

1. ITocTpouTh CBEPTOYHYIO HEMPOHHYIO CETh JIJISl paclo3HaBaHUsl OOBEKTOB
«BaroHoB pa3TU4HBIX POIOBY

2. ITocTpouTh CBEPTOYHYIO HEHPOHHYIO CETh JIJISl paclo3HaBaHUSI OOBEKTOB
«Ha3zeMHBIX TPaHCIIOPTHBIX CPEJICTB PA3IUYHBIX POJIOB)

3. [locTpouTh CBEPTOUHYIO HEHPOHHYIO CETh JJIsI paclo3HaBaHUsI OOBEKTOB
«BOAHBIX TPAHCIIOPTHBIX CPEJICTB PA3IHUUYHBIX POJIOBY»

4. IlocTpoUTh CBEPTOUHYIO HEHPOHHYIO CETh AJI1 PAaClO3HABAaHUS OOBEKTOB
«CaMOIeTOB Pa3InYHbIX POJOB

5. IlocTpouTh CBEPTOYHYIO HEMPOHHYIO CETh JIJISl paclio3HaBaHUsI OOBEKTOB
«’KMBOTHBIX pa3IMYHBIX POJIOB)»

6. IlocTpouTh CBEPTOUHYIO HEMPOHHYIO CETh JUIsl paclo3HaBaHUs OOBEKTOB
«JloMalIHUX KUBOTHBIX PA3TUYHBIX POJIOBY

7. IlocTpoUTh CBEPTOUYHYIO HEHPOHHYIO CETh JJIsl pacro3HaBaHUsI OOBEKTOB
«CenbCKOX035MCTBEHHBIX JKUBOTHBIX Pa3IUYHBIX POJOBY

8. ITocTpouTh CBEPTOUHYIO HEMPOHHYIO CETh JIJISl paclio3HaBaHUsI OOBEKTOB
«PacTeHni pa3IuuHbIX POJOBY»

9. IlocTpouTh CBEPTOYHYIO HEHPOHHYIO CETh JIJISl paclO3HABaHUSI OOBEKTOB
«DpyKTOB pa3IUUHBIX POIOBY




10. Tloctpouth TreHEPATUBHO-COCTA3ATEIBHYIO CETh A
00BbeKTOB «BaroHoOB pa3IMyHbIX POIOBY

11. IlocTpouTh TIE€HEPATUBHO-COCTA3ATEIBHYIO CETh IS
00BbeKTOB «Ha3eMHBIX TPAHCTIOPTHBIX CPEJICTB PA3TUYHBIX POJOBY

12. TlocTpouTh TE€HEPATUBHO-COCTA3ATEIBHYIO CETh MJIS
00BeKTOB «BOHBIX TPAHCTIOPTHBIX CPENICTB PA3TUIHBIX POJOBY

13. Tloctpouth TreHEPATUBHO-COCTA3ATEIbHYIO CETh A
00beKTOB «CaMoJIeTOB Pa3IMUHbBIX POJIOBY»

14. Tloctpouth TreHEPATUBHO-COCTA3ATEIBHYIO CETh A
00BbeKTOB «OKHUBOTHBIX PA3IUYHBIX POJIOBY

15. TlocTpouTh TeHEPATHUBHO-COCTA3ATEIbHYIO CETh JUIS
00BEKTOB «JlOMAaITHUX >KMBOTHBIX PA3JIMYHBIX POJIOBY

16. Iloctpouth TreHEPATHBHO-COCTA3ATEIBHYIO CETh JJIA
00BeKTOB «CenbCKOX035MCTBEHHBIX JKUBOTHBIX PA3IMYHBIX POJIOBY

17. TlocTpouTh Tre€HEPATUBHO-COCTA3ATEIBHYIO CETh A
00BbeKTOB «PacTeHuil pa3IMYHbIX POJOB)»

18. TlocTpouth TreHEPATUBHO-COCTA3ATEIBHYIO CETh IS
00BbeKTOB «DPYKTOB pa3TUIHBIX POJIOBY

MIOCTPOCHUS

MIOCTPOCHUS

ITOCTPOCHUA

MOCTPOCHUS

MIOCTPOCHUS

ITOCTPOCHUA

MOCTPOCHUS

MIOCTPOCHUS

MIOCTPOCHUS

5. Ilepedyenbp wu3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOIb30BATh MPHU

OCBOCHHMH JTUCLIUILTUHBI (MOIYJIs).

Ne
/o
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JlaGopatopus 3nanuii, 2024. — 763 c. — ISBN 978-
5-93208-725-1. — TeKcT : AIeKTPOHHBIH

4 | Knerre, P. Kommeroreproe 3penne. Teopust u https://e.lanbook.com/book/131691
anroputMsl : yuebnuk / P. Knerre ; nepeBos ¢ (nara obpamenus: 10.04.2025)
anriuiickoro A. A. CnunkuHa. — Mocksa : JIMK
[Tpecc, 2019. — 506 c. — ISBN 978-5-97060-702-2.
— Texcr : 25eKTpOHHBIN

5 | fn, O. C. [IporpamMmmupoBaHHe KOMIIBIOTEPHOTO https://e.lanbook.com/book/93569
3penus Ha a3eike Python / D. C. SIn ; mepeson ¢ (nara obpawenus: 10.04.2025)
anrmiickoro A. A. Cnuakua. — Mocksa : JIMK
[Tpecc, 2016. — 312 c¢. — ISBN 978-5-97060-200-3.
— TeKCT : ANeKTPOHHBIN

6. IlepeyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCSA IMPHU
OCBOCHMH JIUCLUUILITUHBI (MOIYJIs).

DOnekTpoHHO-OMbnMoTeyHass cucreMa HayuyHo-TexHHYeckod OMOIMOTEKH
PYT(MUUT) (http://library.miit.ru/)

DeKTPOHHO-0MOIMOTeYHAS cucreMa U31aTeJILCTBA «Jlaap»
(http://e.lanbook.com/)
OTKpBITHIN JaTaceT JUIsL MAIIIMHHOTO oOyueHus Kaggle

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

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
porpaMMHOr0 OO€CTeYeHUs, B TOM YHCJIE OTEUYECTBEHHOI'O IPOU3BOICTBA,
HEO0OXOIMMOTO JIJIsI OCBOCHMSI TUCITUTIIIUHBI (MOTYJIs).

[TpuknagHOE TpOrpaMMHOE OOECTICUCHHUE;

bpay3zep Microsoft Internet Explorer unu ero ananoru;

[TakeT oducHbix mporpamm Microsoft Office unu ero ananoru;
Cpena paszpabotku PyCharm Community Edition;

[TakeTHbIit MeHeKEp pip3 Win anaconda;

Cpena pa3pabotku Jupyter Notebook.

8. OmnmucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOU IS
OCYIIIECTBJICHUSI 00Pa30BaTEILHOrO Mpoliecca Mo TUCHUIUTMHE (MOIYJIIO).

Y4eOHbIE ayIUTOPHUH [JIsi TIPOBENCHUS YYCOHBIX 3aHATHUN JOJKHBI OBITH
OCHAIIIEHHB KOMIBIOTEPHON TEXHUKOW W HAOOPOM JIEMOHCTPAIMOHHOTO
o0opyoBaHUsI.



Y4deOHbIe ay JUTOPHUH AJIsl IPOBEICHUS MPAKTUICCKUX 3aHATUH JOIHKHBI OBITH
OCHAILIEHBI IEPCOHAIBHBIMU KOMIIBIOTEPAMU BBIYMCIUTEIBHOIO Klacca U Habopom
JEMOHCTPALIMOHHOTO 000PY10BaHMSL.

9. ®opma TPOMEKYTOUYHOM aTTECTALIUM:

3a4eT BO 2 ceMecTpe.
KypcoBas pabota Bo 2 cemectpe.

10. OueHouHble MaTEpUAIIBI.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBENCHUH MPOMEKYTOUHOM
aTTeCTallu, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aBeqyroni kadenpoit, T01EHT, K.H.

kadeaps! «L{udpoBsie TexHOTOTHH

VIIPABJICHUS TPAHCTIOPTHBIMU

IIpoLeccaMm» B.E. HyroBnu

CTapIlUi MpenoiaBareib Kapeapbl
«IudpoBble TEXHOTOTUU YIPABICHUS

TPAHCIIOPTHBIMU ITPOLIECCAMI) E.A. 3amaHoB
CornacoBaHo:
3aenytromuii kadenpoi ITYTII B.E. HyroBuu

[Ipencenarens yueOHO-METOIUUECKOM
KOMHCCUH H.A. AunpusHoBa



