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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{ensro ocoBenust mucummiiHbl « MHpOpMaTHKa U OCHOBBI MCKYCTBEHHOTO
UHTEJIEKTa» sBisieTcss (opmupoBaHue y oOydarommxcs (¢(yHIaMEHTAIbHbBIX
3HAHUM WU yMEHUU B 00J1acTh MHOOpPMATHUKU U WHOOPMAIMOHHBIX TEXHOJIOTHH,
IPOrpaMMUPOBAHMS, aHAJIM3A IAHHBIX U UCKYCCTBEHHOTO UHTEIUICKTA.

3agauu TaHHOW TUCIUIUIUHBI:

- (dopmupoBanne (yHIAMEHTATHHBIX 3HAHUH B 00JIACTH TEOPETUUCCKOM
nH()OpPMATHKA U €€ UCTOPUHU PA3BUTHS,

- (opmupoBanue (yHTAMEHTAIBHBIX 3HAHUA W YMEHHHA B 00JacTH
uHdopMaIuKi, ee BUAAX, MPEACTaBICHUS B MaMsATH KOMIBIOTEpa, Crocobax ee
cbopa, XpaHeHus1, IpeoOpa30BaHuUs U NIEpeIayn;

- (opmupoBanue (QyHIAMEHTAIbHBIX 3HAHUW W YMEHUH B 00JaCTH
MaTeMaTUYECKUX OCHOB MH(OPMATUKU U BEIYUCIUTEIHLHON TEXHUKH;

- ¢dopmupoBaanue (GyHIAMEHTAIBHBIX 3HAHUM B 00JIACTH apXUTEKTYPHI
BBIYMCIIUTEIILHON TEXHUKHY;

- ¢opmupoBaHue GyHAaAMEHTAIbHBIX 3HAHUN U YMEHUN B 00J1aCTH pabOThI C
MaKeTaMH MPUKIIATHOTO IPOrPAMMHOTO 00ECIICUCHHUS;

- (opMupoBaHue (PyHIaMEHTAIBHBIX 3HAHUN U yMEHUN B 00JacTu paboThI
0a3 JaHHBIX U CUCTEM YIIpaBJeHUs Oa3aMU JaHHBIX;

- (opmupoBanue (QyHIAMEHTAIbHBIX 3HAHUA W YMEHUU B 00JaCTH
aNTOPUTMOB U CTPYKTYP JaHHBIX;

- (QopmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
nporpammupoBanus Ha Python;

- (hopmupoBanue PyHIaMEHTATBLHBIX 3HAHUM U YMEHHI B 00J1aCTU aHATN3a U
BU3yanu3aiuu Ha Python;

- ¢popmupoBanue PpyHIaMEHTATBHBIX 3HAHUN U yMEHUH B 00J1acTU pabOTHI €
I'MC-cucTemaMu ¥ re0JaHHBIMU;

- (opmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
MOJIETUPOBAHUS TPAHCTIOPTHBIX MOTOKOB;

- (QopmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
MAaIlTUHHOTO OOYYEHHS M HICKYCCTBEHHOTO MHTEIICKTA,

- (opmupoBanue (QyHTAMEHTAIBHBIX 3HAHUW W YMEHUW B 0O0JacCTH
MIPUMEHEHUE COBPEMHEHHBIX TEXHOJOTUM HMCKYCCTBEHHOIO MHTEJIEKTAa B
TPaAHCIOPTHOM OTPACIIH;

- (QopmupoBanue GyHIAMEHTAIBHBIX 3HAHUW W yMEHUH B 00JacTH
texHosoruii Murepuera Beuieit (IoT) B TpaHCIIOPTHBIX cHCTEMAX;

- (hopmupoBanue pyHAaMEHTAIBHBIX 3HAHUN U YMEHUN B 00JIaCTH 00JTaUHBIX
m1aTGpopM U HU(POBBIX CEPBUCOB,;



- ¢opmupoBanue GyHIAMEHTAIBHBIX 3HAHUW B 00J1aCTH MH(POpMAITMOHHOMN
0€30MMacHOCTH.

2. Ilnanupyembie pe3ynbTaTbl 00YUEHHS MO JUCHUILUIMHE (MOIYJIIO).

IlepeueHp  (GopMUpYEMBIX pPE3YyJbTAaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B pE3yJIbTaTe 00yUYEHUs 110 AUCUMILTUHE (MOLYIIIO):

OIIK-3 - CnocobeH npuMeHsTh 0a3oBble IUGPOBbIE U MHGOPMAIIMOHHbBIE
TEXHOJIOTHH, BKIIIOYash METOJbI HCKYCCTBEHHOTO HWHTEJUIEKTa W MAIIMHHOTO
oOydeHus, st cOopa, oOpaOOTKH, XpaHEHUs, Mepenadd W aHajiu3a JaHHBIX,
NPOTHO3UPOBAHMS,  ONTHMH3AIMM W  aBTOMAaTH3allMd  TIPOIECCOB B
npodeccHoHATEHON e TENBHOCTH Ha TPAHCIIOPTE.

OOGy4eHwue Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo Mo €ro pe3yJibTaTam
oOyyaromuiicst 0yier:

3HaTh:

- OCHOBHBIE MTOHSITHUS U UICTOPUIO PA3BUTHUS MHOOPMATUKU U BEIYUCITUTEIHLHOM
TEeXHUKU;

- BUJIbl, CBOICTBA U CIIOCOOBI KOJUPOBaHUS MH(GOPMALIHH;

- CHCTEMBI CUHCIICHUS U IOTHYECKUE OCHOBBI PA0OTHI KOMIIBIOTEPA;

- ApPXHTEKTYpPy BBIYUCIUTCIBHOW TEXHUKH W TPUHIUIBI  PaOOTHI
OTIEPAIIIOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEH U MPOTOKOJIOB MEPEAAuH JAHHBIX;

- BUIBI TPOTPAMMHOTO OOECIEYEHHS U OCHOBHBIE (DYHKIIMU O(QUCHBIX
IIPUIIOKEHUM;

- MPUHITUTIBI pa0OThI ¢ 0a3aMU TaHHBIX U s3BIKOM SQL;

- OCHOBHBIC AJITOPUTMBI 1 CTPYKTYPHI JaHHBIX;

- CHHTaKCHC ¥ OCHOBHBIE KOHCTPYKIIUH SI3bIKa MporpammupoBanus Python;

- IPUHIIMITBI aHATTM3a U BU3YAIU3AIH JaHHBIX;

- OCHOBBI paboThl ¢ reoganHbiMu u [ MIC-cucremamu;

- METOJIbI MOJICTTMPOBAHUS TPAHCTIOPTHBIX MTOTOKOB,;

- OCHOBHBIEC TIOHATHS U METOJbl MAIIMHHOTO OOYyYEHHS M UCKYCCTBEHHOTO
WHTEJUICKTA,;

- MpUHLOUINBI PabOThl CHCTEM KOMIIBIOTEPHOTO 3peHUs U 00paboTKu
€CTECTBEHHOTO SI3bIKa;

- ocHOBBI TexHosioruil arepuera Beweit (IoT);

- IPUHITUIIBI pa0OTHI 00JIAYHBIX TUIATPOPM U ITUGPOBBIX CEPBUCOB;

- OCHOBBI HH(POPMAITMOHHON 06€30TTaCHOCTH.



Ymerb:

- paboTaTh ¢ pa3NUYHBIMU CUCTEMaMU CUUCIICHUS U BBIMOIHITH JIOTUYECKUE
Onepaluy;

- HCIOJb30BaTh OCHOBHBIE (YHKIIMH OIEPAIMOHHBIX CHUCTEM, BKIIOYas
Linux;

- MPUMEHATh O(QUCHbIE NPUIIOKEHHS [JIi pabOThl € JOKYMEHTaMH,
TaOJIMIIAMU U TIPE3CHTALUSIMU;

- IPOEKTUPOBaTh U paboTaTh ¢ 0a3zaMu JAHHBIX, BBIMIOJHSTH 3aMPOCHl Ha
s3bike SQL;

- pa3pabaThIBaTh U aHATU3UPOBATH AITOPUTMBL;

- IPOTrPaMMHUPOBATh Ha si3bIke Python, ucnomnp3ys pa3nuyHbIe THIBI JaAHHBIX,
CTPYKTYpPBI U DYHKIIHH;

- AQHANU3UPOBATh M BHU3YaJM3UPOBATh JIAHHBIE C IOMOINBIO OUOIMOTEK
Python;

- pabotath ¢ reoganusiMu U ' UC-cuctemamu;

- CO3/1aBaTh MOJIEIHN TPAHCIIOPTHBIX MIOTOKOB;

- IPUMEHATHh METObl MAIIMHHOTO OOYYEHHUS JIJISl PELICHUS 3a/1a4 PErPECCHH,
KJIaCCU(PUKALMU U KIIACTEPU3ALUU;

- KCII0JIb30BaTh OMOIUOTEKH JIsl paOOTHI C HEHPOHHBIMU CETSAMU;

- paboTatb C cHUCTEMaMH KOMIIBIOTEPHOTO 3peHuss U o0paboTKu
€CTECTBEHHOTO S3bIKQ;

- MpoeKTUpoBaTh ycrpoiictBa MuTepuera Bemeii (IoT);

- HCIMOJb30BaTh 00OJlayHble mIaTGopmbel U TectupoBatb APl nudpobix
CEPBUCOB;

- IPUMEHATHh OCHOBHBIE MPUHLIUITBI HH(HOPMAIITMOHHON O€301aCHOCTH.

Baagers:

- HaBBIKAMU PAOOTHI C MEPCOHAIBHBIM KOMIIBIOTEPOM U Pa3TUYHBIMU
ONEPaIMOHHBIMU CUCTEMAaMU;

- HaBBIKAMH HCMOJb30BaHMS OGUCHBIX TMPUIOKEHUN I PEIICHUS
npodeCCUOHANIbHBIX 33]1a4;

- HaBBIKAMU TIPOCKTUPOBAHUS U pabOTHI ¢ 6a3aMM TaHHBIX;

- HaBbIKaMU pa3pabO0TKU aJiTOPUTMOB M IIporpamMM Ha si3bike Python;

- HaBbIKAMHU aHaju3a M BU3YAJIM3allMd JAHHBIX C UCIOJIh30BaHUEM
CHeIUATN3UPOBAHHBIX OMOJINOTEK;

- HaBbIKaMu paboThl ¢ reoganHpIMK B [ UC-cructemamus;

- HAaBBIKAMU MOJICJIMPOBAHUS TPAHCIIOPTHBIX IMOTOKOB;

- HaBbIKAMH ITPUMEHEHUSI METOI0B MAIIIMHHOTO O0Yy4YEeHUSI U UICKYCCTBEHHOTO
WHTEJUJIEKTA JIJIsl pEIICHUs MPAKTUYECKUX 3a/1aY;

- HaBBbIKaMU PaboTHI ¢ TexHojorussmMu Muarepuera Bemeit (10T);



- HaBBIKAMHM WCTOJB30BaHUS 0ONMavHbIX miaThopM u padotel ¢ API
1IU(POBBIX CEPBUCOB;

- HaBBIKAMH oOecTnieueHHs] HHPOPMAIMOHHON 0€30MacHOCTH Mpu padoTe ¢
KOMITBIOTEPHBIMU CUCTEMAaMH.

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6mast TpyJIOEMKOCTh AMCIHUIUIMHBI (MOJyJifA) cocTaBiser 7 3.e. (252
aKaJIeMUYECKUX yaca(oB).

3.2. OOvem mucuuIIMHBI (MOAynsi) B (OpME KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaju3alii 00pa30BaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
IIPU NPOBEJCHUHN YUE€OHBIX 3aHITHI:

KonmuectBo yacos
Tum yaeOHBIX 3aHIATHI Cemectp
Bcero

Nel | Ne2

KonTtakTHas paboTa Impu NpoBeIeHNH YUeOHBIX 3aHATHH (BCEro): 128 64 64
B Tom uucne:

3aHATHUS JEKIIMOHHOTO THUIIa 64 32 32

3aHATHS CEMUHAPCKOTO THUIIA 64 32 32

3.3. O06beM auCHMIUIMHBI (MOAYJsi) B (PopMe CaMOCTOATENbHOU pPabOThI
oOyyJaronmxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarommxcs c
nearoruaeckuMu paboTHUKAMHU U (WITH) JIUIIaMU, IPUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNnpHON TpOrpaMMbl HAa HWHBIX YCIOBHUSX, TPU MPOBEICHUU
MIPOMEKYTOUHOM aTTecTalli cocTaBiisieT 124 akageMuyeckux vaca (0OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAJIBHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4eHHH, 00bEeM NUCIUIUIMHBI (MOIYIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (hOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOU pabOThl O0ydYarOMMXCsA C MEAArorudecKuMu pabOTHUKAMH U (WJIN)
JUIaMH, TIPUBJIEKAEMBIMH K peaIM3aIlii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU MPOBEAECHUN IPOMEKYTOUYHON aTTECTALIMH.

4. ConepxaHue JUCUUTUIAHBI (MOIYJIA).

4.1. 3aHsATHs JIEKIIUOHHOTO THUIIA.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

OyHIaMUHTAIBHBIE OCHOBBI HTH)OPMATUKU
PaccmarpuBaembie BOIIPOCHL:

- HCTOPUSI Pa3BUTHS UHOOPMATUKH U BHIYUCIUTEILHON TEXHUKH;
- MOHATHE UH(POPMALIHH;

- BUZIBI U CBO¥CTBa MH(pOpManny;

- KoiupoBaHue uHQopmanuy;

- CHCTEMBI CUHCIICHHS.

OCHOBBI APXUTEKTYPbI BHIYUCIUTEIILHON TEXHUKU

PaccmarprBaeMbIe BOIIPOCHL:

- JJOTHYECKUe OCHOBHI pabOTHI BEIYUCIUTEILHON TEXHHUKHY;

- apPXUTEKTypa BBIYUCIUTEIBHON TEXHUKH: TIPOIIECCOP, MaMSITh, YCTPOICTBA BBOJA-BBIBO/IA.

OHCpaHI/IOHHBIC CHUCTEMBI U CCTU
PaccmarpuBaembie BOIIPOCHL:

- IPUHLUIIBI paOOTHI ONEPAI[IOHHBIX CHCTEM;

- TEXHOJIOTHH BUPTyaJIN3aliy U KOHTEHHEPH3aIIH;

- KOMITBIOTEPHBIE CETH U MPOTOKOJIBI NIEPEIaun TaHHBIX.

OcHOBBI PabOTHI C MEPCOHATBLHBIM KOMITbIOTEpOM Ha mipumMepe Pexr OC
PaccmarpuBaeMbIe BOIIPOCHL:

- OCHOBBI Pa0OTHI C TIEPCOHANBHBIM KOMITBIOTEPOM U (aiiIoOBOI CHCTEMOIA;

- pabora B Linux Ha npumepe PEJ] OC.

[IporpammHuoe obecreueHue
PaccmaTtpuBaeMble BOIIPOCHI:

- BAZIBI IPOTPaMMHOTO 00eCTIeUCHNS;
- MTAKEThI IPUKJIAJAHBIX TPOTPaMM.

OducHebie npuiioxenus (4 9)

PaCCManHBaeMBIe BOIPOCHI:

- 0030p OHCHBIX MPHIOKCHHIA;

- OCHOBHbIE (DYHKIIMOHAIIbHBIE BO3MOXKHOCTH O(HUCHBIX MPUIIOKEHHUI.

Bsenenne B 6a3bl manabix. b/l u CYB/]

PaccmarpuBaembie BOIPOCHL:

- monustue 6a3el qanHbX (B/]) u cucremsr ynpasnenns 6a3amu ganubx (CYB/);
- PEISILIMOHHAS MOJIEb JIAHHBIX.

BBenenue B 0a3el qaHHBIX. MHOXKECTBA
PaCCManI/IBaeMHe BOIPOCHI:

- MHOYKECTBAQ;

- onepam/m HaJa MHOXCCTBAMU.

Benenue B 6a3p1 qanabix. SQL
PaccmarpuBaembie BOIPOCHL:

- CTPYKTYPHPOBAHHBIN SI3bIK 3a1pocoB (SQL);
- npoctble 3anpockl K CYB/I.

10

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
PaccMaTprBaemble BOIIPOCHI:

- OCHOBBI CTPYKTYD JAHHBIX;

- aJITOPUTM, AJITOPUTMBI COPTHPOBKH U TTOUCKA;
- OLIEHKA CJI0KHOCTH aJITOPUTMOB.

11

AJIFOpI/ITMI/I‘-ICCKI/IC 3aJa4uyun

PaccmarpuBaeMble BOIPOCHL:

- peKypcust ¥ TMHAMHYEeCKOe IporpaMMHUpOBaHue (Ha MpuMepe 3a1ad JIOTUCTHKN);
- AITOPUTMBI TIONCKA KPaTYanIIero MmyTH;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

/11
- 3a7]a4a KOMMUBOsDKepa U Apyrue NP-nonHele 3ana4u;
- ONITUMU3AlMA MaplIpyTOB.

12 |[IporpammupoBanue Ha Python. OcHOBBI

PaccmarpuBaembie BOIIPOCHL:

- BBezieHue B Python: ycraHoBKa si3bIka IporpaMMpOBaHUs, yCTaHOBKA U paboTa ¢ HHTETPUPOBAHHOM
cpenoii pa3paboTKu;

- OCHOBHBIE THUIIBI JAHHBIX U onepanuy B Python;

- YCIIOBHBIE ONIEPaTOPHI M IUKIIEI B Python.

13

[IporpammupoBanue Ha Python. Komtekmmu
PaccmarpuBaembie BOIIPOCHL:

- pabora co criuckamu B Python;

- paboTa co ciosapsimu B Python;

- paboTa ¢ MHOkecTBaMH B Python.

14

[TporpammupoBanue Ha Python. ®ynkuuu
PaCCManI/IBaeMBIe BOIPOCHI:
- ¢yukmun B Python.

15

Ananus u BU3yalIn3alusd JaHHBIX. BI/I?;yaJ'II/I?;aIII/ISI
PaccmaTtpuBaeMble BOIIPOCHI:

- OCHOBBI BU3yaJIN3alli JIaHHBIX;

- moctpoeHue rpapukos B Python.

16

Ananuz u BU3yaln3alust JaHHBIX. OCHOBEI aHaJIN3a JaHHBIX
PaccmarpuBaeMbIe BOIIPOCHL:

- OCHOBBI CTaTHCTHKH;

- BBelleHHEe B OubimoTeky pandas.

17

Ananus u Bu3yanusanus JaHHbIX. O0paboTKa 1 aHAJIN3 JaHHBIX
PaccmarpuBaembie BOIPOCHL:

- 3arpy3ka u 00paboTka qaHHbIX B Python;

- TPYIIHUPOBKA U arperanus JaHHeix B Python.

18

Pa6oTa ¢ I'€OJaHHbIMHU

PaccmarprBaeMble BOIIPOCHI:

- OCHOBHI paboTHI cucTeM riodansHoro nosutmonupoanus (GPS u TJIOHACC);
- pabota c reoganHeIMU B Python;

- BU3yallM3alHs FeOJaHHbIX.

19

I'eonndopmanionHbIe CUCTEMBI
PaccmarpuBaembie BOIPOCHL:

- ocHoBbl [ IC-cucrem;
- 'C FlexGIS.

20

MOI[GJ'II/IpOBaHI/IC TPAHCIIOPTHBIX ITOTOKOB. I[HCerTHO'CO6BITHﬁHOC MOACIINPOBAHUC
PaCCManHBaGMLIC BOIPOCHI:

- OCHOBBI TCOpHHU MaCcCOBOT'0O OGCJ’Iy)KI/IBaHI/ISI;

- HHCerTHO-COGLITHﬁHOC MOACINPOBAHUC.

21

MoaenupoBaHHue TPAaHCIOPTHBIX MTOTOKOB. AT€HTHOE MOJICIIMPOBAHUE
PaccmarpuBaembie BOIPOCHL:

- areHTHOE MOJICNINPOBAHUE;

- AnyLogic.

22

BBCI[CHI/IC B HCKyCCTBLICHHLIﬁ HUHTCJICKT U MallIMHHOC 06y‘-ICHI/Ie. BBG,ZLCHI/IC
PaccmarpuBaeMble BOIPOCHL:

- ICTOPHSI U OCHOBHBIE TIOHATHS NCKyCCTBEHHOTro MHTeIuekTa (MIN);

- obmactn npumenenust iU B TpancniopTHO# oTpacny.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

23

BBenenne B MCKyCCTBBICHHBI HMHTEIUIEKT M MamMHHOE o0yueHune. Ocuossl 1N
PaccmarpuBaembie BOIIPOCHL:

- OCHOBBI MAlIIMHHOT O OGy‘IeHI/ISIZ 06yqu1/1e C YUUTECJIIEM U oe3 YUUTEIIA,

- 3aa4a perpeccuu;

- BUABI pErpeccuu.

24

BBenenne B MCKyCCTBBIEHHBIH HHTEIUICKT U MalIMHHOE o0y4yenue. Kiaccuduxanus u

KJIaCTEepU3aLIHS
PaccMaTprBaeMble BOTIPOCHI:

- 3a/1a9a KIaCCUPUKAIIH;

- aIrOPUTMBI KIaccu(ukamu;
- 3aJ1a4a KJIacTepU3aIlii;

- aJITOPUTMBI KIIaCTePH3AIIHH.

25

BBG,I[GHI/IG B I/ICKYCCTBLICHHLII‘/'I HUHTCIJICKT U MAallIMHHOC 06y‘ICHI/Ie. HeﬁpOHHBIe CCTU
PaccmaTtpuBaeMble BOIIPOCHI:

- pelaemble 3a1a4Hd;

- TOJXO/bI K 00yUYEHUIO HEHPOHHBIX ceTel

- IPUHIMTBI TOCTPOCHUSI HEHPOHHBIX CETEH.

26

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIUIEKTA B TPAHCIIOPTHON OTPACIIH.

KOMHBIOTCpHOG 3pCHUC U o6pa60TKa CCTCCTBCHHOI'O A3bIKA
PaccmaTrpuBaeMble BOIIPOCHI:

- CHUCTeMbI KOMIIBIOTEPHOI'0 3pEHUS B TPAHCIIOPTHOM OTpaciy;

- 00pabOTKa €CTEeCTBEHHOI'O A3bIKA B TPAHCIIOPTHOI OTpaciH.

27

CoBpeMeHHbIE TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIIEKTA B TPAHCIIOPTHON OTPACIIH.

PeKOMeHI[aTeJIBHI)IC CHUCTEMBI
PaCCManI/IBaeMHe BOIPOCHI:
- PCKOMCHAATCIIbHBIC CUCTCMbI B TpaHCHOpTHOfI OTpaciu.

28

Nntepener Bemeit (IoT) B TpancnopTHbIx cuctemax. OcHoBbl MHTepHeTa Bewteit (IoT)
PaccmarpuBaembie BOIPOCHL:

- ocHoBBI MHTepHETA Bemreil (IoT);

- IpoTOKOJIBI cBsi3u Jyist HTepHeTa Bemeit (IoT).

29

Nurepener Bewieit (IoT) B TpancniopTHBIX cucteMax. COop n 00paboTKa JaHHBIX
PaccmaTprBaemble BOIIPOCHI:

- cOop manHEIX ¢ loT-ycTpoiicTs;

- 00paboTtka nanHbIX ¢ loT-ycTpoiicTB;

- MOAXOJBI K 00paboTke naHHEI ¢ [0T-ycTponcTB.

30

Ob6naunble MIATHOPMBI

PaccmarpuBaembie BOIPOCHL:

- Poccuiickue obmaunsie wiaThopmbl: Yandex O0ako U aabTePHATUBBL,
- 3a/1a91 OOJIAYHBIX TUIaTGOpPM;

- 0030p BO3MOXHOCTEW OOJIBIYHBIX TIIAT(HOPM.

31

[{udpoBbie cepBUCH

PaccmarprBaeMbie BOIPOCHI:

- U POBBIC CEPBUCHI;

- aPXUTEKTyPa COBPEMEHHBIX U(PPOBBIX CEPBHCOB,;
- uHTerpanus cuctem, API.

32

OcHoBbI HHGOPMAITMOHHOHN Oe30macHOCTUM (2 )
PaccmarpuBaembie BOIPOCHL:
- KIIFOYCBBLIC ITPUHIIUIIBL obecrieueHus PIH(l)OpMaL[PIOHHOIZ 6630HaCHOCTI/I;
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- HopMaTHBHAs 0a3a B 001acTH HHPOPMAMOHHONW O€30MIaCHOCTH;
- IpOrpaMMHO-aNINapaTHBIE CPEJICTBA CUCTEMBI 0OecnedeH s HHPOPMaMOHHOH 0E30IT1aCHOCTH.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JIaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepxaHue

OyHIaMUHTAJIbHbIE OCHOBBI HHOPMATUKU
B PE3yJIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT NMOJY4acT 3HAHUA U YMCHUA B obactu
KOAWPOBaHM WHPOPMALINU U CUCTEM CUUCIICHHS.

OCHOBEI ¢ NEpCOHAJIbHBIM KOMIIBIOTCPOM
B pesynbrate BRIOTHEHHS 1a00PAaTOPHBIX PAOOT CTYAEHT MOIydaeT 3HAHUS M YMEHUS B 0051acTH paboThI
C TIEPCOHAIFHBIM KOMITBIOTEPOM U (PaiijIoOBOH CHCTEMOH.

OcHoBbI ¢ Linux
B pesynbraTe BRIIONHEHHS 1TaOOPATOPHBIX pabOT CTYACHT MOJYYaeT 3HAHHUS U YMEHHS B 0071aCTH PabOThI
C omepainroHHo# cuctemoit Linux Ha npumepe Pexq OC.

[TakeTsl npukIagHbIX porpaMmM. Pabora ¢ TEKCTOBBIM MPOIIECCOPOM
B pe3ynbraTte BRIMOTHEHUS Ta00paTOPHBIX PadOT CTYIEHT MOMydyaeT 3HAHUA U YMEHHS B O0OJACTH
(I)OpMaTI/IPOBaHI/Iﬂ SJICKTPOHHBIX JOKYMCHTOB € TOMOIIBIO MTPUKIIAJHOTO IIPOrpaMMHOTO OecrieyeHusI.

[TakeTs! npuKIaAHBIX porpamM. PaboTa ¢ 3IeKTpOHHBIMU Ta0IUIIAMH
B pesyinbraTe BBINOIHEHUS T1a00paTOPHBIX pabOT CTYISHT MONTy4yaeT 3HAHUA U YMEHUS B 001acTH
00pmabOTKH JaHHBIX B 3EKTPOHHBIX TaOIMIAX C OMOIIBIO IPUKIATHOIO IPOrPAMMHOT0 OecriedeHH s

ITakeTs! IIPUKIAOHBIX IIPOI'paMM. Pab6ora ¢ QJICKTPOHHBIMU IIPE3CHTALUAMUA
B pe3synbrare BRINOTHEHHUS Ta60PaTOPHBIX Pa0OT CTYIEHT MOMy4yaeT 3HAaHUA U YMEHHS B 00NacTH
MOATOTOBKH 3JIEKTPOHHBIX MPE3EHTAIMH ¢ IOMOIIBIO MPHUKIIAHOTO MPOTrPaMMHOTO OeCTIeYeHHS.

BBenenune B 0a3el qaHHbIX. MHOXKECTBA
B pe3ynbrate BRIOTHEHHUS Ta00PaTOPHBIX PadOT CTYIEHT MOMydYaeT 3HAHUS U YMEHHS B 00JIacCTH pabOTHI
CO MHO>XECTBAMU U BBIIIOJITHCHUS onepaunﬁ HaJl MHOXECTBaAMU.

BBe,I[eHI/IC B 0a3bl JaHHBbIX. HOCTpO@HI/Ie CXCMbI JaHHBIX
B pe3synbrare BRIIOIHEHHUS Ta60PaTOPHBIX PA0OT CTYIEHT MOMy4yaeT 3HAaHUS U yMEHUs B 00JacTH
MOCTPOCHHUS CXEMBI 0a3bl JTaHHBIX C IIOMOIIBIO BCTPOSHHBIX HHCTpyMeHToB CYB/I.

Baenenue B 6a3b1 qanabix. [loctpoenue 3anpocos k CYBJ]
B pesynbraTe BeINIOTHEHHS TA00PATOPHBIX PAOOT CTYIEHT IOJIydaeT 3HaHUI U yMEHHs B 00J1acTH
BbInosHEeHUs 3anpocoB kK CYB/] Ha si3pike SQL.

10

ANTOpPUTMBI U CTPYKTYpBI JaHHBIX. [locTpoeHne aroputmMos
B pesynbTate BINOIHEHH 1a00PATOPHBIX PAOOT CTYIEHT MOJIy4YaeT 3HaHHUs U yMEHHs B 00JIacTH
MOCTPOEHHUS AITOPUTMOB C TIOMOLIBIO HHCTPYMEHTOB IIOCTPOEHHUS THATPAMM.

11

ANTOpPUTMBI U CTPYKTYPBI JaHHBIX. CI0KHOCTH alrOPUTMOB
B pe3symnprare BRIIOTHEHHUS 1TAOOPAaTOPHBIX Pa0OT CTYAEHT MOJydaeT 3HAHHUS U YMEHHS B 00J1aCTH OIICHKH
CJI0’KHOCTH aJITOPUTMOB C IIOMOIIBIO Pa3INYHbIX HOTALUH.

12

[TporpammupoBanue Ha Python. AnroputmMudrckre KOHCTPYKIIUN
B PE3yJIbTATC BBINIOJTHCHUSA na6opaT0pHHx pa60T CTYACHT NOJYy4aceT 3HAHUSA U YMCHUS B obactu pa6OTI)I
C YCJIOBHBIMH OII€paTOpaMHt M LIUKJIAMH B sI3bIKe ITporpamMmmupoBanus Python.

13

[IporpammupoBanue Ha Python. Konnekiuu
B pesynbrare BeIMOTHEHHUS 1a00PaTOPHBIX PabOT CTYACHT MOJydaeT 3HAHUS U YMEHUS B 00J1acTH pabOThI
CO CIIMCKAaMH 1 CIIOBApSIMH B SI3bIKe MporpammupoBanusi Python.
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14

[IporpammupoBanne Ha Python. @yHkum
B PE3yJIbTATC BBINIOJIHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT NMOJY4acT 3HAHUA U YMCHUSA B obnactu pa60TLI
¢ GyHKUMAMH B s3bIKe IporpaMmmupoBanus Python.

15

Ananmu3 u BU3YyaJIM3alusl JaHHbIX. BI/I3yaHI/ISaI_[I/IH JaHHBIX
B pesyinbTate BINOIHEHHS Ta0OPATOPHBIX PaOOT CTYIEHT IOJIyYaeT 3HaHHUs U yMEHHs B 00JacTH
BU3YyaIN3ali1 JaHHBIXC IOMOIIBIO Pa3INIHBIX OMOIMOTEK B sA3bIKE MporpamMmupoBanus Python.

16

Ananus u BU3yanuzanus JaHHeiX. O0paboTKa 1 aHAJIN3 JaHHBIX
B pesynbpTaTe BBIIOIHEHHS Ta00PAaTOPHBIX PabOT CTYACHT MOJIydYaeT 3HAHUS U yMEHHUS B 00J1aCTH
00paboTKN M aHAIM3a JaHHBIX ¢ TIOMOIIBI0 OMOIHOTEeKH pandas B s3bIKe MporpaMmupoBanus Python.

17

O6paboTka reoTaHHBIX
B PE3yJIbTATC BBINIOJIHCHUA J'Ia60paTOpHI)IX pa60T CTYACHT NMOJIy4acT 3HAHUA U YMCHUA B O6J'I8.CTI/I paGOTLI
C TeolaHHBIMU B s13bIKe Iporpammuposanus Python.

18

Busyann3zanus reo1aHHbIX
B pe3ynbrarte BRIIOTHEHUS Ta00PaTOPHBIX Pa0OT CTYICHT IOTydaeT 3HAHUS U YMEHUs B 0071aCTH
BU3yaJTM3aIIH T€0JaHHBIX B S3BIKE MPOrpaMMupoBaHus Python.

19

MogenupoBanue TPaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIIUPOBAHUE

B pesyinbraTe BBINOIHEHUS T1a00PaTOPHBIX pabOT CTYISHT MOMTy4YaeT 3HAHUA U YMEHUS B 00nacTu
JICKPETHO-COOBITHIHOTO MOJICIUPOBAHKS C TOMOIIbI0 OMOIHOoTeKH SimPy B S3bIKEe MPOrpaMMHPOBAHUS
Python.

20

MOI[GJ'II/IpOBaHI/IC TPaHCIIOPTHBIX ITIOTOKOB. AreHTHOE MOJCIUPOBAHUC
B pesynbTaTe BRIOTHEHHS Ta00PATOPHBIX PA0OT CTYIEHT IOJTydaeT 3HaHHUI U yMEHHS B 00JIaCTH areHTOro
MOJIETIMPOBAHMS € TIOMOIIBIO IIaTGOPMbI MMHTAIMOHHOTO MoJenupoBanus AnyLogic.

21

BBenenue B MCKYCCTBBICHHBIM MHTEIUIEKT M MAllIMHHOE 00yueHue. Perpeccus
B pesynbTate BeINOTHEHHS Ta00PATOPHBIX PAOOT CTYAEHT IOTydYacT 3HAHUS U YMEHHS B 00J1aCTH PELICHUS
3a1a4 PerpeccuH ¢ IOMOIIBIO MAIIMHHOIO 00y4YeHHs B A3bIKe IporpaMMupoBanus Python.

22

COBpeMeHHHC TEXHOJIOTHUU UCKYCCTBECHHOI'O MHTCJIJICKTA B TpaHCHOpTHOﬁ OTpaciiu.

Cucrembl O6pa6OTKI/I CCTCCTBCHHI'O A3bIKa
B pe3syabTare BBINOJIHEHUS JJaOOPAaTOPHBIX PA0OT CTYACHT MOJyYaeT 3HAHUS U YMEHHS B 00JIaCTH pabOThI
C CHCTeMaMHU 00pabOTKHU €CTECTBEHOTO S3bIKA.

23

BBeneHne B UCKyCCTBBIEHHBIN HHTEIJIEKT U MalllMHHOE 00y4yeHue. Knaccudukanus
B pesynbraTe BRITOIHEHNS 1a00PAaTOPHBIX PA0dOT CTY/AEHT MOIydYaeT 3HAHUSI U YMEHUSI B 00JIaCTH PELICHUs
33124 KJIacCH(UKAIMY ¢ IOMOIIBIO MAIIMHHOTO 00YYeHHs B sI3bIKE NTpoTrpaMMupoBanus Python.

24

BBe,I[eHI/IC B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC 06y‘IeHI/IC. KHaCTepI/IBaHI/I}I
B pe3yiibTate BINOIHEHHS J1a00PAaTOPHBIX PA0OT CTY/CHT IOJIy4YaeT 3HAHUSI U YMEHUsI B 00JIaCTH PELICHUsI
3ajJ]a4 KJIaCTepU3alMH C TIOMOIIBI0 MAIIMHHOTO 00yUeHHUs B sI3bIKe porpammupoBanus Python.

25

BBeneHne B MCKYyCCTBBICHHBIN HHTEIJIEKT U MalllMHHOE 00y4yeHue. HeliponHbie cetu
B pe3ynbraTte BRINOIHEHUS TAOOPAaTOPHBIX PadOT CTYACHT MOJTydaeT 3HAHWS U YMEHHS B 00JIaCTH PEIICHHS
33124 MaIIMHHOTO 00yUYeHHs! TOMOIIBIO HEHPOHHBIX ceTel B sA3bIKe nporpammuposanus Python.

26

CoBpeMEHHbIE TEXHOJIOTHUH UCKYCCTBEHHOTO MHTEJUVIEKTA B TPAHCITIOPTHOM OTPACIIH.

Cucremsbl KOMIILIOTCPHOI'O 3PCHUMA
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS M YMEHUS B 00J1acTH pabOThI
C CUCTeMaMH KOMIIBIOTEPHOTO 3pEHHUSI.

27

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOT'O MHTEIIJIEKTa B TPAHCIIOPTHOW OTPACIIH.
Cuctembl 00pabOTKM €CTECTBEHHTO SI3bIKA

B PE3yJbTAaTC BBINIOJIHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT MOJY4aeT 3HAaHUA U YMCHUA B obactu pa6OTLI
C CUCTEMaMU O6pa6OTKI/I €CTCCTBCHOI'O A3bIKA.
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28 |Murepener Beuieii (IoT) B TpaHCIOPTHBIX cUCTEMAX
B PE3yJIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT MOJy4acT 3HAHUA U YMCHUA B obJactu
npoekTrpoBaHus ycrpoiict Murepenta Bemeit (IoT).
29 |O6naunsie maaThopmbl U UpoBbie cepBUChl. O01auHbIe TIATGOPMBI
B PE3YyJIbTATC BBINIOJIHCHUA J'Ia60paTOpHLIX pa60T CTYACHT NMOJIy4acT 3HaHUA U YMCHUA B obactu paGOTI)I
00TaYHBIX TUIATPOPM.
30 |O6Gmaynslie maatdopmel 1 EQpoBsIe cepBUchl. API
B pesynbraTe BRINOIHEHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOMydYaeT 3HAHUA U YMEHHS B O0JACTH
tectupoBanus API mupoBEIX cepBUCOB.
31 |Madopmanmronnas 6€30MacHOCTb
B PE3yJIbTATC BBINIOJIHCHUA J'Ia60paTOpHI)IX pa60T CTYACHT NMOJY4acT 3HAHUA U YMCHHUA B UCIIOJIb30BAHUA
IMporpaMMHO-armnapaTHbiC CPCACTBA CUCTEMbL obecrneueHus HH(l)OpMaHPIOHHOfI 0e30I1aCHOCTH. .
4.3. CamocrosTenbHas padoTa 00y4arOIuXCs.
No .
Bun camocTosTennbHOM paboThI
/1
1 |[ToxroroBka k 1a0OpaTOPHBIM pabOTaM U MPAKTUYECKUM 3aHATUSIM
2 |U3yuenue yueOHOI TUTEPATYPHI
3 | IlogroroBka K MpOMEXYTOYHOH aTTECTALINH.
4 | IloarotoBka K TeKyI1eMy KOHTPOJIIO.

5. Ilepeuenr wu3naHUM, KOTOpPBIE PEKOMEHIYETCS MCHOJIb30BATh IPHU

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

11\/?1 bubnuorpaduueckoe onucanue Mecro nocryna

1 Kynunos, FO. . OcHOBBI cOBpeMeHHOM https://e.lanbook.com/book/392393
uH(pOpMaTUKH : yueOHoe mocodue ans By3os / FO. M. | (nata obpamenns: 30.04.2025)
Kyaunos, ®@. ®. [Tamenko. — 6-e u3., crep. —
Cankr-ITerepOypr : Jlans, 2024. — 256 c. — ISBN
978-5-507-47572-8. — TeKcT : 2IIEKTPOHHBIN

2 Jlorynoga, O. C. Undopmaruka. Kypc nexiuii : https://e.lanbook.com/book/213206
yuebnuk / O. C. Jlorynoa. — 2-€ u3[., ucrp. u gon. | (1ara odpamenns: 30.04.2025)
— Camnkr-IlerepOypr : Jlans, 2022. — 148 c. —
ISBN 978-5-8114-3266-0. — TeKcCT : 31€KTPOHHBIN

3 | Baxmsxos, I1. B. Uapopmaruka : yueonuk / I1. B. https://e.lanbook.com/book/241034
3aknakoB. — 5-e u3a. — Mocksa : JIMK Ilpecc, (nara obpamenus: 30.04.2025)
2021. — 750 c. — ISBN 978-5-97060-921-7. —
Teker : 3IeKTpOHHBIN

4 | Opnoga, U. B. Unpopmartuka. [Ipaktuueckue https://e.lanbook.com/book/358664

sananus / M. B. Opnosa. — 2-€ u3., crep. — Cankr- | (1ara obpamtenus: 30.04.2025)




[TerepOypr : Jlanp, 2024. — 140 c. — ISBN 978-5-
507-47294-9. — TeKcT : 3IIeKTPOHHBIN

5 Kanmeikosa, C. B. Pabora ¢ Tabiumamu B Microsoft https://e.lanbook.com/book/226487
Excel : Yue6HO-MeToMUeCcKOe ocodue s By3os / | (Aara obpamenust: 30.04.2025)
C. B. Kanmeikosa, E. 1O. Spomesckas, U. A.
NBanoBa. — 3-e u3m., crep. — Cankr-IletepOypr :
Jlanb, 2022. — 136 ¢. — ISBN 978-5-507-44447-2.
— Texcr : 351eKTpOHHBIN

6 | Uudopmaruka. [Ipukiaansie nporpaMMubie cpeactsa | https://e.lanbook.com/book/369905
: yueOHoe ocobue / A. A. Kapaska, E. C. Boponosa, | (#ata obpamenus: 30.04.2025)
O. H. UBanoga [u ap.]. — HoBocubupck : CI'YBT,
2023. — 225 ¢. — TeKcT : 2NeKTPOHHBIN

7 | Opnsuckas, H. I1. Madopmatuka : yuebHoe nocobue / | https://e.lanbook.com/book/254276
H. I1. Opnsanckas. — Kpacuonap : Ky6I'AY, 2020. — | (nata obpamenns: 30.04.2025)
158 c. — ISBN 978-5-907373-16-7. — Tekcer :
AIEKTPOHHBIN

8 | Jlonymanckwuii, B. A. Undopmaruka u kommeiotep : | https://e.lanbook.com/book/171025
yue6Hoe nocobue / B. A. JlonmymaHckuii, — (nata obpawenust: 30.04.2025)
Boponex : BITYUT, 2020. — 132 c. — ISBN 978-5-
00032-480-6. — TekcT : 2JIEKTPOHHBII

9 Toxmakos, I'. I1. ba3sl mannaeix: Monaenu u https://e.lanbook.com/book/259706
CTPYKTYpHI JaHHBIX, s13bIK SQL, mporpammupopanue | (1ata obpamenns: 30.04.2025)
0a3 maHHbIX : yueOHOe nocodue / I'. I1. TokmakoB. —
Vaesaoscek : YalI'TY, 2021. — 362 ¢. — ISBN 978-5-
9795-2184-8. — TeKcT : 2IIeKTPOHHBIN

10 | Aradonos, A. A. OcHoBbI TexHOTOTHH 6a3 maHHbIX : | https://e.lanbook.com/book/406457
yue6Hoe nocobue / A. A. Aradonos, A. M. benos. — | (1ara obpamtenus: 30.04.2025)
Camapa : Camapckuiil yausepeuretT, 2023. — 304 c.
— ISBN 978-5-7883-1915-5. — TekcrT :
AIEKTPOHHBIN

11 | Konecuukos, A. A. Ba3bl mpoctpancTBeHHbBIX qaHHbIX | https://e.lanbook.com/book/317426
: yueGHO-MeToIuuecKoe mocodue / A. A. (mara obpamenus: 30.04.2025)
Konecnukos, I1. }O. byrakos. — HoBocubupck :
CI'yrurT, 2022. — 87 ¢. — ISBN 978-5-907513-38-
9. — TeKcT : ANeKTPOHHBIN

12 | ITaBnoB, JI. A. CTpyKTypbl U anroput™sl 00padotku | https://e.lanbook.com/book/156929
JaHHBIX : yueOHuK s By30B / JI. A. Tlasnos, H. B. (mata obparnenus: 30.04.2025)
[TepBoBa. — 3-¢ m3n., crep. — Cankr-IlerepOypr :
Jlanb, 2021. — 256 ¢. — ISBN 978-5-8114-7259-8.
— Texcr : 2eKTpOHHBIN

13 | CxBopuoga, JI. A. CTpyKTypbl U aITOPUTMBI https://e.lanbook.com/book/218699

00paboOTKH JAHHBIX : yUeOHO-METOUYECKOe TocoOue
/ JI. A. CkBoprosa, K. B. I'yces, C. M. Tpyunn. —
Mocksa : PTY MUPDA, 2021. — 235 ¢. — Teker :
AJIEKTPOHHBIN

(marta obpamenus: 30.04.2025)




14

Turos, A. H. Python. O6pa6oTka 1aHHBIX : yueOHO-
Meroauueckoe nocodue / A. H. Turtos, P. ®@. Ta3uesa.
— Kasans : KHUTY, 2022. — 104 ¢c. — ISBN 978-5-
7882-3171-6. — TeKcT : 3JIeKTPOHHBIN

https://e.lanbook.com/book/331019
(mata obpammenus: 30.04.2025)

15

Cesepanc, Y. P. Python ms Bcex / Y. P. CeBepanc ;
nepeBoJi ¢ anrauiickoro A. B. Cuactuna. — Mocksa :
JIMK Tlpecc, 2021. — 262 ¢. — ISBN 978-5-93700-

104-7. — TekcT : 2NeKTPOHHBII

https://e.lanbook.com/book/241115
(mara obpamenus: 30.04.2025)

16

Kanutsun, B. A. BBenenue B nporpaMMupoBaHue Ha
Python : yue6HOe ocobue / B. A. KanutBun. —
Junenx : JIunenxwuii I'TTY, 2023. — 84 ¢. — ISBN
978-5-907655-86-7. — TeKcT : 3MeKTPOHHBIH

https://e.lanbook.com/book/403700
(marta oopammenus: 30.04.2025)

17

Makkunnu, Y. Python u ananu3 nansapix / Y.
MakKHHHH ; IEPEBOJ C aHIVIMHCKOTro A. A.
CrnuHknHA. — 2-0€ U3I., UCIIP. U A0T. — MOCKBA :

JAMK Ipecc, 2020. — 540 c¢. — ISBN 978-5-97060-
590-5. — TeKcT : 2IeKTpOHHBII

https://e.lanbook.com/book/131721
(marta obpamenns: 30.04.2025)

18

[Ilepbakos, B. B. ['eonndopmarimonnas cucrema u
['MC-texHonoruu : yueOHO-MeTOANYECKOE mocobue /
B. B. lllep6akoB. — HoBocubupck : CI'YIIC, 2022.
— 36 c.— ISBN 978-5-00148-318-2. — Tekcr :
3JIEKTPOHHBIN

https://e.lanbook.com/book/356279
(marta obpamenns: 30.04.2025)

19

['opbOaueB, A. M. MoaenupoBaHue TPaHCIOPTHBIX
cucteM B cpene AnyLogic : yueOHOE Tocodme / A. M.
['opbaueB. — Canxrt-Ilerepoypr : III'YIIC, 2020. —
47 c. — ISBN 978-5-7641-1482-8. — Tekcr :

JJIEKTPOHHBIN

https://e.lanbook.com/book/222527
(mara oopamienus: 30.04.2025)

20

bananos, A. H. MammnaHOe 00yueHue u
UCKYCCTBEHHBIN MHTEIIJIEKT : yueOHoe mocooue ais
By30B / A. H. bananoB. — 2-e u3n., crep. — CaHKT-
[erepOypr : Jlanp, 2025. — 172 c. — ISBN 978-5-
507-52891-2. — TeKcT : 2JIeKTPOHHBIN

https://e.lanbook.com/book/462248
(marta obpamenns: 30.04.2025)

21

MuTtuna, O. A. TeXHOJIOTrUU U UHCTPYMEHTapuit
MaluHHOTrOo 00yuyeHus : yueOHoe nmocodue / O. A.
Mutuna, B. B. )KapoB. — Mocksa : PTY MUPDA,
2023. — 203 c. — ISBN 978-5-7339-1758-0. —

TeKcT : 2EKTPOHHBIN

https://e.lanbook.com/book/368633
(mata obpamenus: 30.04.2025)

22

3ane4yHukoB, C. B. OCHOBBI HHTEIIEKTYAJIBHOTO
aHaJM3a JaHHBIX U MalluHHOTO 00y4yeHus: Koncnekr
neknuii : yaeoroe mocodue / C. B. 3aneuynukoB. —
Mocksa : HUAY MU®DU, 2022. — 136 c. — ISBN
978-5-7262-2856-3. — TeKcCT : 2JIeKTPOHHBII

https://e.lanbook.com/book/355580
(mara obpamenus: 30.04.2025)

23

JIn, I1. Apxutextypa untepaera semeit / I1. JIu ;
nepeBoj ¢ anruiickoro M. A. Palitmana. — MockBa

https://e.lanbook.com/book/345134
(marta oopamenus: 30.04.2025)




: AMK Ipecc, 2020. — 454 c. — ISBN 978-5-97060-
784-8. — TeKcCT : 2IeKTPOHHBIN

24 | Peiin, T. C. OcHOBBI HH(OPMAIIIOHHOM https://e.lanbook.com/book/427526
6e3onacHocTH : yuebHoe nocobue / T. C. Peitn, B. B. | (zara obpamenus: 30.04.2025)
Toprynaskun. — Kemeposo : KemI'VY, 2024. — 117 c.
— ISBN 978-5-8353-3270-0. — Tekcr :

3JIEKTPOHHBIN
25 | Hecrepos, C. A. OcHOBBI HH(OpMALIMOHHON https://e.lanbook.com/book/370967
6esonacnoctu / C. A. Hectepos. — 3-€ u3jt., crep. — | (Aara obpamenus: 30.04.2025)

Cankr-IlerepOypr : Jlans, 2024. — 324 c. — ISBN
978-5-507-49077-6. — TeKcCT : 3JIeKTPOHHBIN

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJIb30BAaThCA TMpU
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

- 3JIEKTPOHHO-OMOMMoTeYHass cuctemMa HaydHO-TeXxHMUYECKOW OMOIMOTEKH
PYT(MUUT) (http://library.miit.ru/);

- 3JIEKTPOHHO-0MOMoTeunas cucrema Jlans (https://e.lanbook.com/)

- JOKYMEHTALIUs o SI3BIKY MIpOrpaMMHUPOBAHUS Python
(https://docs.python.org/3.12/);

- JOKYMEHTAaLUS o OoubMoTexe Pandas
(https://pandas.pydata.org/docs/user_guide/index.html#user-guide);

- JIOKyMEHTAaIus 1o OoubMoTeKe MathPlotLib
(https://matplotlib.org/stable/users/index);

- JIOKyMEHTAIus 1o ouoIMoTEKE Seaborn
(https://seaborn.pydata.org/tutorial/introduction.html);

- JIOKYMEHTaIIUs 1o OnOIMoTEeKE Bokeh
(https://docs.bokeh.org/en/latest/docs/user _guide.html);

- NOKYMEHTAIUs () oubmmoTeke Pygal

(https://www.pygal.org/en/latest/index.html);

- JokyMmeHTtamus mo  OmOmmorteke  Scikit-Learn  (https:/scikit-
learn.org/stable/user guide.html);

- JOKYyMEHTALUA no oubnanoreke SimPy
(https://simpy.readthedocs.io/en/latest/topical _guides/index.html);

- IOKyMEHTAIIUs 110 TU1aTpopMe UMHUTAIMIIHOOTO MojieupoBanust AnyLogic
(https://anylogic.help/ru/);

- JIOKYMEHTAIUA 10 ounomoTeke TensorFlow
(https://www.tensorflow.org/tutorials?hl=ru);

- JokyMmeHTtamuss mo  OmOmmoreke  Scikit-Learn  (https:/scikit-
learn.org/stable/user_guide.html);



- JTOKYMEHTAaIHUsA o WHCTPYMEHTY TECTUPOBAHUS Postman
(https://learning.postman.com/docs/introduction/overview/).

7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacIpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€CIeYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOUMOTrO ISl OCBOCHUS JUCIIUILIMHBI (MOJTYJISA).

- TaKeT MPHUKJIAIHOTO MPOrpaMMHOT0 obecriedeHus (0prCHbBIE TPUITOKEHNU);
- A13BIK MporpamMMupoBanus Python;

- IaTgopmMa IMUTALMOHHOTO MoennpoBanus AnyLogic;

- postgreSQL,;

- postman.

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

AyauTopus JUIS TPOBEJICHUS 3aHATUH JICKIIMOHHOTO THIIA JODKHA OBITh
OCHAIIICHA TICPCOHAJIBHBIM KOMITBIOTEPOM M Ha0OpOM JIEMOHCTPAIMOHHOIO
000pyT0BaHUS.

AyauaTopus I TPOBEJCHUS MPAKTUYCCKUX M JIA0OPATOPHBIX 3aHITHH
J0JDKHA OBITh OCHAIICHA ITePCOHATBHBIMU KOMITBIOTEPAMH.

9. ®opma MPOMEKYTOUHOU ATTECTALINU:

3auet B 1 cemectpe.
DK3aM€EH BO 2 CEMECTpE.

10. OueHouHbIE MaTEPHUAIIBI.

OueHoYHbIE MaTepUalibl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

CTapUIMii IpernoaBaTelb Kadenpsl
«IudpoBble TEXHOJIOTUN YIPABICHUS
TPAHCIIOPTHBIMU MTPOIIECCAMI)

CoracoBaHo:

u.0. 3aBeaytomiero kadenpoii XKICTY
3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOINUECKOM
KOMUCCHUU

N.C. PazxxuBaiikua

M.IO. CaBeineB
B.E. HyroBuu

H.A. AanpusiHoBa



