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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

[enbto ocoBenust nucuunuinbl «MHpopmMaTHKa U OCHOBBI UCKYCTBEHHOTO
WHTEJUICKTay sBJseTcs (QopmupoBaHue y oOydarommxcs (¢(yHIaMEHTAIBHBIX
3HaHUU U YMEHUH B 00yiacTU MHPOPMATHKU M MH(DOPMAILMOHHBIX TEXHOJOTHUH,
MIPOTPaMMUPOBAHUS, aHAJIN3a JAHHBIX U UICKYCCTBEHHOTO MHTEIIIEKTA.

3amaun JaHHOW TUCHUTIIUHBI:

- (dopmupoBanre (yHAAMEHTAIbHBIX 3HAHUW B 00JIACTU TEOPETUUYECKOMN
UH(GOPMATUKU U €€ UCTOPUU PA3BUTHS;

- (opmupoBanue (yHIAMEHTAIbHBIX 3HAHUW W YMEHHMH B 00JacTH
nHpopmaluu, €e BHUAAX, NPEACTABICHUS B MaMATH KOMIBIOTEpa, Crocobax ee
cOopa, XxpaHeHus, IPeoOpa30BaHUsl U MIEpPEIayH;

- (opmupoBaHve (yHIAMEHTaIbHBIX 3HAHUW W YMEHUWA B 00JacTH
MaTEMaTUYECKUX OCHOB MH(POPMATUKH U BHIYUCITUTEIBHON TEXHUKU;

- (¢opmupoBaanue (QyHIAMEHTAIbHBIX 3HAHUM B O0JIACTH aApXUTEKTYpPbI
BBIYHUCIIUTEILHON TEXHUKH,

- ¢popmupoBanue (PpyHIaMEHTATBHBIX 3HAHUN U YMEHUH B 00J1acTU paboOThI C
MaKeTaMu MPUKIAAHOTO IPOrPaMMHOT0 00ECIICUCHHUS;

- ¢hopmupoBaHue GyHAAMEHTAIbHBIX 3HAHUNW U YMEHUN B 00JaCTU paOOTHI
0a3 TaHHBIX U CUCTEM yIpaBJieHUs 0a3aMu TaHHBIX;

- (QopmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
QITOPUTMOB U CTPYKTYP JaHHBIX;

- (opmupoBanue (QyHIAMEHTATBHBIX 3HAHUA W YMEHUU B 00JacTH
nporpammupoBanus Ha Python;

- hopmupoBanue GyHIaMEHTAIBHBIX 3HAHUN U YMEHUH B 00J1aCTH aHAJIU3a U
BU3yanu3anuu Ha Python;

- hopmupoBaHue pyHAaMEHTAIbHBIX 3HAHUN U YMEHUH B 00JaCTH pabOThI C
I'MC-cucteMaMu ¥ re0JaHHBIMU;

- (opmupoBanue (QyHIAMEHTAIBHBIX 3HAHUA W YMEHUW B 00JacTH
MOJICIIUPOBAHUS TPAHCTIOPTHBIX TTOTOKOB;

- (opmupoBanue (QyHIAMEHTAIBHBIX 3HAHUA W YMEHUW B OO0JacCTH
MaIlIMHHOTO O0Y4YEeHUS U UCKYCCTBEHHOT'O MHTEJUICKTA;

- (opmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
IPUMEHEHUE COBPEMUCHHBIX TEXHOJOTUH MCKYCCTBEHHOTO HWHTEIJIEKTa B
TPAHCIIOPTHOM OTPaCIIH;

- (opmupoBanue (yHIAMEHTATBHBIX 3HAHWA W YMEHUU B 00JaCTH
texHosoruid Mutepueta Benieit (I1oT) B TpaHCIIOPTHBIX cHCTEMAX;

- (hopmupoBanue PpyHIaMEHTATBHBIX 3HAHUN U YMEHUN B 0071aCTH 00JIaYHBIX
mw1atGopm u HudpPOBHIX CEPBUCOB;



- opmupoBanue (yHIaMEHTANbHBIX 3HAHUM B 00JacTh MH(OPMAIIMOHHOM
0€301aCHOCTH.

2. [Inanupyemblie pe3ynbTaThl 00YYEHHS IO TUCHUILUIMHE (MOIYJIIO).

[Tepeyerr GopMHUpPYEeMBIX pe3ylbTaTOB OCBOCHHSI  00pa3oBaTEIHLHOM
porpaMmbl (KOMIIETEHIIUM) B pe3yJibTaTe OOy4YEHUS 110 JUCIUIUIUHE (MOTYIIIO):

OIIK-3 - Cnocoben mpuMeHATh 0a30BbIe IU(PPOBbIE U MHPOPMAIIMOHHBIC
TEXHOJIOTUH, BKIIFOYash METOJbl HWCKYCCTBEHHOTO WHTEUIEKTA W MAIIWHHOTO
oOyueHust, st coopa, oOpabOTKH, XpaHEHMs, Mepeladyd U aHadu3a JaHHBIX,
NPOTHO3UPOBAHMS,  ONTUMH3AIMM W aBTOMATHU3allMd  MPOILECCOB B
npo¢ecCUOHATBFHOMN IeATEIILHOCTH Ha TPAHCIIOPTE.

OOyueHue 1Mo JUCIUILTHHE (MOIYJIIO) IPE/IIToIaraeT, 4YTo [0 ero pe3yabTaTaM
oOyyJaromuiicst Oyer:

3Harth:

- OCHOBHBIC MTOHATHS M ICTOPHIO Pa3BUTHS HHGOPMATUKU U BBIYUCIUTEIBHON
TEXHUKU;

- BUJIbI, CBOMCTBA U CIIOCOOBI KOJIMPOBaHUS HH(DOpMAITUY;

- CUCTEMbI CUMCIICHUS U JIOTHYECKUE OCHOBBI PAa0OTHI KOMIBIOTEPA;

- ApPXWUTEKTYpPy BBIYUCIHUTEIILHOW TEXHUKHM U TPHUHIMIB  PaOOThI
OTIEPAIIMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEH U MPOTOKOJIOB MEPEAauu JaHHBIX;

- BUIbBl MPOTrPaMMHOTO OOECHEYEeHHs] U OCHOBHbIE (PYHKIUU O(UCHBIX
MIPUIIOKEHU M

- IPUHIIUIIBI pabOTHI ¢ 6a3aMu JaHHBIX U s36IKOM SQL;

- OCHOBHBIC AJITOPUTMBI 1 CTPYKTYPbI TaHHBIX;

- CHHTAKCHUC ¥ OCHOBHBIE KOHCTPYKIIMH sI3bIKa TporpammupoBanus Python;

- IPUHITMIIBI aHAJIW3a ¥ BU3YAIH3allUU JJAHHBIX;

- OCHOBBI paboThl ¢ reoganHbiMu U ['UC-cucremamu;

- METOJIbI MOJICIMPOBAHUS TPAHCIIOPTHBIX TOTOKOB;

- OCHOBHBIC TIOHSATHS U METOJbl MAIIMHHOTO OOYYEHHUs M MCKYyCCTBEHHOTO
MHTEIJICKTA,;

- TPUHOUNBI PAOOTHI CHCTEM KOMIIBIOTEPHOTO 3pEHUS H 00paboTKu
€CTECTBEHHOT'O SI3bIKA;

- ocHOBbI TexHosioruit Uutepuera Beuieit (IoT);

- MPUHITUIIBI paOOThI 00JAYHBIX MIATHOPM U IUPPOBBIX CEPBUCOB;

- OCHOBBI HH(OPMALIMOHHOM 0€30MaCHOCTH.



Ymersb:

- paboTaTh ¢ pa3NUYHBIMU CUCTEMaMU CUUCIICHUS U BBINOIHITH JIOTHYECKUE
olepanuy;

- HCNOJb30BaTh OCHOBHBIE (YHKIIMM OIEPAlMOHHBIX CHUCTEM, BKIIIOYAs
Linux;

- TPUMEHATh OQHUCHBIE NPUIOKEHHUS Uit paboThl C JOKYMEHTaMH,
Ta0IUIAMU U NPE3EHTALUSAMU;

- MPOEKTUPOBATh U PabOTaTh ¢ 0a3aMu JaHHBIX, BBIIOJHATH 3alpOChl Ha
s3bike SQL;

- pa3pabaTbIBaTh U aHAIU3UPOBAThH AITOPUTMBIL;

- IPOrpaMMHUpPOBAaTh Ha s3bIke Python, ucnomnp3ys pa3nnyHble TUIBI JAHHBIX,
CTPYKTYpPHI U QYHKIIUH;

- aHaNU3MPOBATh M BHU3YaTU3UPOBATh JAaHHBIE C TMOMOINBIO OHUOIMOTEK
Python;

- pabdotath ¢ reoganubiMu U ' MMC-cuctemamu;

- CO3/1aBaTh MOJIEJIA TPAHCIIOPTHBIX TTOTOKOB;

- IPUMEHSTh METO/Ibl MAILIMHHOTO 00YYEeHHMS sl pEIICHUS 33a]1a4 PETPECCHH,
KJIaCCU(PHUKAILMU U KJIaCTEpU3alIIH;

- HCTIOJIb30BaTh OMOIMOTEKH 7151 paOOThI C HEHPOHHBIMU CETSIMU;

- pabotatb C CHUCTEMaMU KOMIIBIOTEPHOTO 3peHus U 00paboTKH
€CTECTBEHHOTO SI3bIKA;

- mpoekTupoBaTh ycrpoiictBa MuTepuera Bemeit (IoT);

- HCTOJBb30BaTh 0OJauHble mIatGopmbel U TectupoBath APl mudpoBbix
CEPBUCOB;

- IPUMEHSTh OCHOBHbIE IPUHIUIIBI MH(OPMALIMOHHON O€30MaCHOCTH.

Baagern:

- HaBBIKAMH PAOOTHI C MEPCOHAIBHBIM KOMITBIOTEPOM W Pa3IUIHBIMU
OTICPalIMOHHBIMH CHCTEMaMHU;

- HaBBIKAMH HWCIOJb30BaHMS OGUCHBIX TPUIOKEHUN JUIA PEIICHUS
podheCCHOHANIBHBIX 33]1a4;

- HaBBIKAMU TIPOCKTUPOBAHUS U PabOTHI ¢ 0a3aMu TaHHBIX;

- HaBBIKaMU Pa3pabOTKH aJTOPUTMOB M MPOTpaMM Ha si3bike Python;

- HaBBIKAMHU aHAIM3a ¥ BHU3YyAIM3allMd JaHHBIX C HCIOJIb30BAHUEM
CIIeMATU3UPOBAHHBIX OMOJIMOTEK;

- HaBbIKamMu paboThl ¢ TeoganHbiMU U [ UC-cuctemamu;

- HaBbIKAMU MOJIETMPOBAHUS TPAHCIIOPTHBIX MOTOKOB;

- HaBBIKAMH TPUMEHEHHUS METO/I0B MAIITMHHOTO 00YYEHUS K UCKYCCTBEHHOTO
WHTEJUICKTA IS PEIICHHSI MPAKTUIECKUX 3a/1a4;

- HaBBIKaMU paboTHI ¢ TexHoJorusmu MaTepuera Bemiei (IoT);



- HaBBIKAMHM HCMOJB30BaHUS 00nauHbIX miaaTpopM u padotel ¢ API
IU(POBBIX CEPBUCOB,;

- HaBbIKaMH oOecrnieueHus HHPOPMALMOHHON 0e30MacHOCTH mpu padoTe ¢
KOMITIOTEPHBIMH CUCTEMAaMH.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10€MKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6mast TPyJIOEMKOCTh AUCIUILIUHBI (MOIynsi) coctaBisier 7 3.e. (252
aKaJeMHYeCKuX Jaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM paldOThI
oOyJamommxcs ¢ MEJarorM4YeCKUMH  padOTHUKaAMU U (WIM)  JIHUIaMH,
MPUBJIEKAEMBIMHU K peaau3aiii 00pa3oBaTeIbHONU MPOTPpaMMbI Ha MHBIX YCIOBUSX,
[P MPOBEJICHUHN yUEOHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHATHI Beero Cemectp
Nel | Ne2
KonTtakTHas paboTa mpu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEr0): 128 64 64
B Tom umncne:
3aHATHS JEKIIHOHHOTO THIIA 64 32 32
3aHATHS CEMUHAPCKOTO THIIA 64 32 32

3.3. O6bemM mucCHUIUIMHBI (MOAyYJisi) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
MeIarorTMYeCKUMH pabOTHUKAMU U (WJIM) JIMLIAMH, IPUBJIEKAEMBIMH K peaTnu3aiuu
oOpa3oBaTeNbHOM MpOrpaMMbl Ha HMHBIX YCJIOBHUSIX, TIPU MPOBEIACHUU
IPOMEKYTOUYHOM aTTecTaluu cocTapisieT 124 akageMmuyeckux vaca (0OB).

3.4. Ilpu 00y4yeHnu 1o MHANBUAYAIBHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE [IPH
YCKOPEHHOM 00y4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peasin30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM paboThl 00yYarouxcs, a Takke B (hopme
KOHTAaKTHOM pabOThl 0O0YyYarolIUXCsl ¢ MEAarorHuecKuMu pabOTHUKaMHU U (WIJIH)
JUIIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConepkaHue JUCHUTUIMHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

DyHIaMUHTAITBHBIE OCHOBBI HTHOPMATUKU
PaccmaTpuBaemble BOIIPOCHI:

- HCTOPUSI Pa3BUTHS UH(OOPMATUKH U BHIYUCITUTEILHON TEXHUKH;
- NOHSTHE UH(POPMALINY;

- BUJIBI U CBO¥CTBa MH(pOpManny;

- KozupoBaHue uHdGopmanuy;

- CHCTEMBI CUHCIICHHS.

OCHOBBI APXUTCKTYPbI BBEIUHMCIIMTEIbHON TEXHUKH

PaccmaTpuBaeMblie BOIPOCHI:

- JOTUYECKHE OCHOBBI paOOTHI BEIYHCINTEIbHON TEXHUKH;

- APXUTEKTYPa BBIYMCIUTEIBHON TEXHUKHU: [IPOLECCOP, IaMATh, YCTPOICTBA BBOIa-BbIBOJA.

OHepaHI/IOHHBIC CHUCTCMBI U CCTHU
PaccMarpuBaeMble BOIIPOCHL:

- IPUHLUIIBI paOOTHI ONEPAI[IOHHBIX CHCTEM;

- TEXHOJIOTHH BUPTYaJIN3aliy U KOHTEHHEPH3aINH;

- KOMITBIOTEPHBIE CETH U MPOTOKOJIBI ITEPEIaun TaHHBIX.

OcHoBBI pabOTHI C IEPCOHATIBHBIM KOMIIBIOTEPOM Ha npumepe Pex OC
PaccmarpuBaeMble BOIIPOCHL:

- OCHOBBI Pa0OTBHI € IEPCOHANBHBIM KOMITBIOTEPOM U (aiiIoOBOI CHCTEMOI;

- pabora B Linux Ha npumepe PEJ] OC.

[IporpammHuoe obecreueHue
PaccMarpuBaeMble BOIIPOCHL:

- BUZIBI IPOTPaMMHOTO 00ecieueHus;
- AKeThl IPUKJIAJHBIX TPOTPaMM.

OducHble nmpuiioxxenus (4 9)

PaCCManI/IBaeMLIC BOIIPOCHI:

- 0030p OHCHBIX MPHIOKCHHIA;

- OCHOBHbIE (DYHKIIMOHAILHBIE BO3MOXKHOCTH O(HUCHBIX MPUIIOKEHHUIH.

Beenenne B 6a3bl manabix. b/l 1 CYB/],

PaccmarpuBaemble BOIPOCHL:

- morstre 6a3bl qanHbIX (B/]) u cucremsl ynpaBnenus 6a3amu ganHbX (CYB);
- PeTSIIIUOHHAST MOJIEIb JIAHHBIX.

BBenenune B 0a3el qaHHbIX. MHOXKECTBA
PaCCManI/IBaCMLIe BOIIPOCHI:

- MHO>KECTBA;

- OHCpaHI/II/I HaJa MHOXCCTBAMU.

Brenenue B 6a3bl JaHHBIX. SQL
PaccmarpuBaemble BOIPOCHI:

- CTPYKTYPHPOBaHHBIN SI3bIK 3arpocoB (SQL);
- mpocTsle 3anpocsl K CYBJI.

10

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
PaccmaTpuBaemble BOIIPOCHI:

- OCHOBBI CTPYKTYD IAaHHBIX;

- aJTOPUTM, AJITOPUTMBI COPTHPOBKH U ITOUCKA;
- OLICHKA CJIOKHOCTH aJITOPUTMOB.

11

ANTOpUTMUYECKHE 3a/1aUn

PaCCManI/IBaeMHe BOIIPOCHI:

- peKypcHs ¥ JMHAMHYEeCKOe IporpaMMHUpOBaHue (Ha MpuMepe 3a1ad JJOTUCTHKN);
- AJITOPUTMBI ITIOMCKa KpaTqaﬁmero myTH;




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

/11
- 331aya KOMMUBOsDKepa U Apyrue NP-nonHele 3anaqu;
- ONITUMU3AlMA MaplIpyTOB.

12 |[IporpammupoBanue Ha Python. OcHOBBI

PaccmaTpuBaemble BOIIPOCHI:

- BBezieHue B Python: ycraHoBKka si3bIka porpaMMpOBaHUs, yCTAaHOBKA U paboTa ¢ HHTETPUPOBAHHOM
cpenoii pa3paboTKu;

- OCHOBHBIC THITBI JaHHBIX M onepaluu B Python;

- YCIIOBHBIE OTIEpaTOpPhI ¥ IUKJIEI B Python.

13

[IporpammupoBanue Ha Python. Komnekmmu
PaccMarpuBaeMble BOIIPOCHL:

- paboTa co criuckamu B Python;

- pabota co cinoBapsimu B Python;

- pabora ¢ MHOXecTBaMu B Python.

14

[TporpammupoBanue Ha Python. ®ynkuuun
PaCCManI/IBaeMHC BOIIPOCHI:
- pyskmum B Python.

15

Ananus u BU3yaJIM3allvuAad JaHHBIX. BI/I3yaJII/I3aIII/I$I
PaccMarpuBaeMble BOIIPOCHL:

- OCHOBBI BU3YaJIM3aI[1 JaHHBIX;

- noctpoeHue rpapukos B Python.

16

Ananmu3 u BU3yaJIn3allus JaHHBIX. OCHOBBI aHaIN3a JaHHBIX
PaccmarpuBaeMble BOIIPOCHL:

- OCHOBBI CTaTHCTHKH;

- BBeJleHHEe B OuOimoTeky pandas.

17

AHanu3 u Bu3yanuzauus JaHHbix. OOpaOoTka 1 aHaiIu3 JaHHBIX
PaccmarpuBaemble BOIPOCHL:

- 3arpy3ka u 00paboTka qaHHbIX B Python;

- TPYNIIUPOBKA U arperaiysi 1aHHbix B Python.

18

Pa6oTa ¢ I'€OJaHHbIMHU

PaccmarpuBaeMbie BOIIPOCHL:

- OCHOBBI pa0OTHI cucTeM riiobansHoro nosutmonuposanus (GPS u TJIOHACC);
- pabora c reoganHeiMA B Python;

- BU3yallM3alHs FeOJaHHbIX.

19

['eonHpopMaMOHHBIE CUCTEMBI
PaccmarpuBaemble BOIPOCHI:

- ocHoBbl [ IC-cuctewm;
- 'NC FlexGIS.

20

MO,Z[CJII/IpOBaHI/IC TPAHCIIOPTHBIX ITOTOKOB. I[HCerTHO-CO6BITHﬁHOe MOACIINPOBAHUC
PaCCManI/IBaCMLIC BOIPOCHI:

- OCHOBBI TECOpHUHU MAaCCOBOT'O 06CJ'Iy)KI/IBaHI/I${;

- HHCKpCTHO-COGLITHﬁHOC MOJCINPOBAHUEC.

21

MopaenupoBaHHue TPAaHCIOPTHBIX MTOTOKOB. AT€HTHOE MOJICIMPOBAHUE
PaccmarpuBaemble BONIPOCHI:

- areHTHOE MOJICTUPOBAHNE;

- AnyLogic.

22

BBeneHne B MCKYCCTBBICHHBIN MHTEIUIEKT U MAIIMHHOE 00y4YeHue. BBenenue
PaccmarpuBaeMbie BOIPOCHI:

- HICTOPUS U OCHOBHBIE MOHATHSI UCKycCcTBeHHOTo uHTesuiekra (M),

- obnactu npumenenust I B TpancniopTHO# oTpacy.




/o
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23

BBenenne B MCKyCCTBBIEHHBIA HHTEIUIEKT M MamMHHOE o0y4yenue. Ocnossl MU
PaCCManI/IBaeMLIe BOIPOCHI:

- OCHOBBI MAIlIMHHOT O 06yquI/m: O6y‘-ICHI/Ie C YUUTCJIIEM U 6e3 YUUTECIIA;

- 3a/la4a perpeccum;

- BUABI pErpeccuu.

24

BBenenne B MCKyCCTBBICHHBIH HHTEIUIEKT M MalIMHHOE o0y4yenue. Kiaccudukanus u

KJIaCTEepU3aLIHS
PaccMaTpuBaeMbie BOIPOCH:

- 3a/1a9a KIaCCU(PUKAIIHN;

- QITOPUTMBI KiIaccudukamu;
- 3a/1a4a KJIacTepU3aIlui;

- aJITOPUTMBI KJIaCTCPH3AIIHH.

25

BBGI[GHI/IC B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC O6y‘IeHI/Ie. HeﬁpOHHBIe CCTU
PaccMarpuBaeMble BOIIPOCHL:

- pelraemMble 3a1a4H;

- OJX0/bI K 00yUEHUIO HEHPOHHBIX ceTel

- IPUHINIBI TOCTPOCHUSI HEHPOHHBIX CETEH.

26

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUIEKTA B TPAHCIIOPTHON OTPACIIH.

KOMHBIOTCpHOG 3pCHUC U o6pa60TKa CCTCCTBCHHOI'O s3bIKa
PaccMarpuBaeMble BOIIPOCHL:

- CUCTEMbI KOMITBIOTEPHOT'O 3pEHUsI B TPAHCIIOPTHO 0Tpaciy;

- 06pab0TKa €CTECTBEHHOTO SI3bIKA B TPAHCIIOPTHOM OTPACIIH.

27

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIIEKTAa B TPAHCIIOPTHON OTPACIIH.

PeKOMeHI{aTCJ'IBHBIe CHUCTEMBI
PaCCManI/IBaGMHC BOIIPOCHI:
- PCKOMCHAATCIIbHBIC CUCTCMbI B TpaHCHOpTHOfI OTpaciu.

28

Nnrtepener Beeit (IoT) B TpancnopTHbIx cuctemax. OcHoBsl MHTepHeTa Bewteit (1oT)
PaccmarpuBaemble BOIPOCHL:

- ocHOBBI MHTepHETA Bemeil (IoT);

- mpoTOoKOoIkI cBsi3u Jyist HTepHeTa Bemeit (IoT).

29

Nurepener Bemieit (IoT) B TpancnopTHbIX cucteMax. COop u 00paboTKa TaHHBIX
PaccmaTpuBaemble BOIIPOCHI:

- cbop manHEIX ¢ loT-ycTpoiicTs;

- o0paboTtka gaHHbIX ¢ [oT-ycTpoiicTs;

- moaxo/p!I K 00padboTke naHHbI ¢ loT-ycTpoicTB.

30

Ob6naunble MIATHOPMBI

PaccmarpuBaemble BOIPOCHI:

- Poccuiickne ob6maunsie mnatgopmer: Yandex O61aKo U anbTepHATHBBL
- 3a]1a91 O0JIAYHBIX TIATHOpM;

- 0030p BO3MOXKHOCTEW OOJIBIYHBIX TIIAT(HOPM.

31

[{udpoBbie cepBUCH

PaccMaTpuBaembie BOIPOCH:

- qUQpPOBbIE CEPBUCHI;

- apXUTEKTYypa COBPEMEHHBIX IN(PPOBBIX CEPBHCOB,
- mHTErpanus cuctem, API.

32

OcHoBbI HHGOPMAITMOHHON Oe301macHOCTUM (2 )
PaccmarpuBaeMblie BOIPOCHI:
- KIITFOYCBbLIC ITPUHIUIIBL obecrieueHus HH(bOpMaHHOHHOﬁ 6630HaCHOCTI/I;
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Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

- HopMaTHBHAs 0a3a B 00yacTH HHPOPMAIMOHHOW 6€30IacHOCTH;
- IPOrpaMMHO-aINapaTHIE CPEJICTBA CUCTEMBI 00ecriedeH s HHPOPMaNOHHOH 0€30I1aCHOCTH.

4.2. 3aHATUS CEMUHAPCKOTO TUNA.

JlaGopatopHbie paboThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepxaHue

(DYHI[aMI/IHTaJ'IBHBIC OCHOBBI I/IH(l)OpMaTI/IKI/I
B pesysnbraTe BHINONHEHHMS J1TaAOOPATOPHBIX pabOT CTY/ICHT MOJy4aeT 3HAHUSI U YMEHHUS B 001aCTH
KOJIMPOBaHMS MHYOPMALIUH U CUCTEM CUUCIICHHUS.

OCHOBBI APXUTCKTYPbL BBEIUMCIINTEIbHON TEXHUKHU
B pesynabTaTe BBITOTHEHHS TA0OPATOPHBIX padOT CTYICHT IOJTydaeT 3HaHHUSI U YMEHHS B 00IacTH
JIOTHYECKUX OCHOB PabOTHI KOMIIBIOTEPA.

OCHOBEI C NNEpCOHAJIbHBIM KOMIIbFOTCPOM
B pesynbraTe BHINONHEHHUS J1AOOPATOPHBIX pabOT CTYJCHT MOJyYaeT 3HAHUS U YMEHUsI B 00J1aCTH PabOTHI
C MEPCOHAIBHBIM KOMITBIOTEPOM U (pailiIoBOI CHCTEMOI.

OcHoBsl ¢ Linux
B pesynbTaTe BBITOTHEHHS Ta00PATOPHBIX PaOOT CTYICHT MOJTydaeT 3HAaHHUS U YMEHHS B 00J1aCTH PabOTHI
¢ omepaoHHo# cuctemolt Linux Ha mpumepe Pexq OC.

[TakeTs! npukIagHbIX porpaMM. PaboTta ¢ TEKCTOBBIM MPOIIECCOPOM
B pesynprarte BRIIOTHEHHUS 1a60paTOPHBIX PaObOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00JIaCTH
(hopmaTtupoBaHUS HNEKTPOHHBIX IOKYMEHTOB C TIOMOIIBIO MPUKIIAJTHOTO POTPAMMHOTO OeCTrieueHusl.

ITakeTsl MPUKIIAAHBIX IIPOTpaMM. PaGora ¢ SJICKTPOHHBIMU Ta6J'II/II_IaMI/I
B pesynprarte BRIIOTHEHHUS 1a60paTOPHBIX PaObOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00JIaCTH
00prabOTKH JaHHBIX B 3JIEKTPOHHBIX TaOJIUIIAX C TIOMOIIBIO MTPUKIIAIHOTO IPOrPaMMHOTO OecTieueHHSI.

[TakeTs! npukIagHbIX porpaMM. PaboTa ¢ 37eKTpOHHBIMU MPE3EHTALUIMU
B pesynbTaTe BRIIOIHEHHS TA0OPATOPHBIX padOT CTYICHT IOJTy4aeT 3HaHHUS U YMEHHS B 00IacTH
MOATOTOBKH 3JIEKTPOHHBIX MPE3EHTAIMH ¢ IOMOIIBIO MPUKIIATHOTO MPOTPaMMHOTO OeCTIeYeHHS.

BBeI[eHI/IC B 0a3bl JaHHBIX. MHoxecTBa
B pe3ysbTate BBINOIHEHUS JJa0OPaTOPHBIX PA0OT CTYACHT MMOJIyYaeT 3HAHKUSI U YMEHHS B 001aCTH pabOThI
CO MHO>KECTBaMU U BBINIOJIHEHUS ONEepaluid HaJl MHOKECTBAMH.

Beenenue B 6a3bl JaHHbIX. [locTpoeHNE CXeMBbI TaHHBIX
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT NOJIYy4ac€T 3HAHUA U YMCHUS B obJactu
MOCTPOCHUS CXCMBbI 0a3bl JaHHBIX C IMOMOIIbIO BCTPOCHHBIX NHCTPYMCHTOB CYBH

10

Beenenue B 6a3b1 nannbix. [loctpoenue 3ampocoB k CYB/]
B pe3ynbrare BHIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS M YMEHUS B 001acTH
BeInoHeHMst 3anpocoB kK CYB/] Ha s3pike SQL.

11

AJNTOPUTMBI U CTPYKTYPBI TaHHBIX
B PEIYNBTATE BBINIOJTHEHUSA TPAKTHICCKUX 3aHATHI CTYACHT MOJIy4a€T 3HAHUA U YMCHUA B obmnactu
pa6OTLI CO CTPYKTYpaMH1 NJaHHBIX U pa3pa60TKe aJiropurMaMu.

12

ANTOPUTMBI U CTPYKTYPHI JaHHBIX. [locTpoenune anroputmMos
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT 1OJY4a€T 3HAHUA U YMCHUS B obactu
MOCTPOCHUS aJITOPUTMOB C IIOMOIIBIO UHCTPYMCHTOB IIOCTPOCHUA AUarpaMm.

13

ANTOpPUTMBI U CTPYKTYPBI JaHHBIX. CII0KHOCTH aITOPUTMOB
B pesynprarte BRIOITHEHUS Ta00PaTOPHBIX Pa0OT CTYIEHT MOTyYaeT 3HAHUA U YMCHHS B 00JIaCTH OICHKH
CJI0)KHOCTH aJITOPUTMOB C TIOMOIIIBIO PA3INYHBIX HOTAINH.
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14

[IporpammupoBanue Ha Python
B PE3YIbTATC BBIMIOJTHCHHUSA NPAKTUICCKUX 3aHITUI CTYACHT MOJIy4aC€T 3HaHUA U YMCHUSA B o0JacTu
pa6OTLI C NIEPEMCHHBIMU PA3HBIX TUIIOB U ONI€pallUsIMU HAaJl HUMU B A3BIKEC MTPOTrpaMMHUPOBaHUSA PythOIl

15

[TporpammupoBanue Ha Python. AnroputmMudrckue KOHCTPYKLIUN
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT NOJIy4aC€T 3HaAHUA U YMCHUS B obactu pa6OTLI
C YCIIOBHBIMH OTIEPATOpaMH U IIUKIIAMH B S3bIKE TIporpaMMupoBanus Python.

16

[IporpammupoBanne Ha Python. @ yHkmum
B pesynpraTte BRIIOTHEHUS Ta00paTOPHBIX pa0dOT CTYIEHT MOTydaeT 3HAHUSA U YMEHHS B 00JIACTH PabOTHI
¢ QYHKIIUSAMH B S3BIKE POrpaMMupoBanus Python.

17

[IporpammupoBanue Ha Python. Komnekmm
B pesynbraTe BHINONHEHHMS J1aAOOPATOPHBIX pabOT CTYJCHT MOJy4YaeT 3HaHHUS U YMEHHS B 00J1aCTH PaboThI
CO CIIUCKAaMH M CJIOBapsIMU B sI3bIKE IIporpaMMupoBanus Python.

18

Ananus u BU3yaJIM3allvuAd JaHHBIX. bubanorekn BU3YyaJIUn3allun
B pe3ynbpTaTe BBIIOMHEHHS MPAKTHYCCKUAX 3aHATHI CTYICHT MOTyYaeT 3HAHUS ¥ YMEHUS B 00J1aCTH
paboThI ¢ 6uOIMoTEKOM 00PaOOTKY M aHANM3a JaHHBIX pandas B sS3BIKE MPOrpaMMHpoBaHus Python.

19

Ananu3 u BU3yanu3anus AaHHeIX. OOpaboTKa 1 aHAIN3 JaHHBIX
B pesynbTaTe BEIIOIHEHUS J1aO0PaTOPHBIX PAabOT CTYACHT MOJTydaeT 3HAHKS U yMEHHS B 001acTH
00paboTKU 1 aHaJIM3a JIAHHBIX C IOMOIIBI0 OuOIMoTeKy pandas B si3bIke IporpamMupoBanust Python.

20

Ananuz u BU3yaJIn3allus JaHHBIX. BHByaJ'II/BaI_II/IH JaHHBIX
B pesysnbraTe BHINONHEHHMS J1TAOOPATOPHBIX pabOT CTY/ICHT MOJy4aeT 3HAHUSI U YMEHHUS B 00J1aCTH
BU3yaJIN3all{ JaHHBIXC TIOMOIIBIO Pa3IMYHBIX ONOIHOTEK B sI3bIKE MporpaMMupoBanus Python.

21

Busyanuzanus reo1aHHbIX
B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX pa0dOT CTYICHT MOTyJYaeT 3HAHHUSA U YMCHHS B O0JIACTH
BU3YaJTU3aIlIH T'€0JaHHBIX B S3BIKE MPporpaMMupoBaHus Python.

22

MOI[GJ'II/IpOBaHI/IC TPAHCIIOPTHBIX ITOTOKOB. I[HCerTHO'CO6BITHI>'IHOC MOACIINPOBAHUC
B pesynprarte BRIIOTHEHHUS 1a60paTOPHBIX PaObOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00JIaCTH

JIICKPETHO-COOBITHHHOTO MOJICIIMPOBAHHS C TOMOLIbI0 OMOIHOTeKH SImPy B sI3bIKE TPOrpaMMHUPOBAHUS
Python.

23

O6paboTka reoTaHHBIX
B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX pa0OT CTYIEHT MOTyJYaeT 3HAHHUS U YMCHHS B 00JIACTH PabOTHI
C TEOJJTaHHBIMH B SI3bIKE ITporpaMMupoBanus Python.

24

MOI[GJ'II/IpOBaHI/IC TPAHCIIOPTHBIX IOTOKOB. AreHTHOE MOACIINPOBAHUC
B pesynprarte BRIIOTHEHHUS TaO0OPAaTOPHBIX PA0OT CTYACHT IOIyYaeT 3HAHUS M yMEHUs B 00J1aCTH areHTOro
MOJICIMPOBAHMSA C TIOMOMIBIO IIaT(HOPMBI MMHTAIIHOHHOTO MozaenupoBanus AnyLogic.

25

Beenenue B I/ICKYCCTBLICHHLIﬁ HUHTCIIJICKT 1 MalllTMHHOC 06y"-ICHI/IC. OCHOBBI MAIITUHHOTO

o0ydeHus
B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJIy4a€T 3HAHHUA U YMCHUS B obnactu
MaIIMHHOTO 00y4YeHus B s3bIKe porpaMMuposanus Python.

26

BBeneHune B MCKYCCTBBICHHBIN MHTEIJIEKT U MallIMHHOE oOydenwne. Perpeccus
B pesynbrare BHIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOJydaeT 3HAHUS M YMEHUS B 00JIaCTH PEIICHUS
3a/1a4 PErPecCHH C IMOMOIIBI0 MAIIMHHOTO 00YYEHNS B sI3BIKE porpaMMupoBanus Python.

27

BBC,Z[CHI/IC B HCKYCCTBLICHHLIﬁ HUHTCIIJICKT U MallIMHHOC 06y‘-ICHI/IC. KJ'IE[CCI/I(I)I/IKB.I_[I/I}I
B pe3ynbrare BHIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOJydaeT 3HAHUS M YMEHUS B 00J1aCTH PEIICHUS
3a/1a4 KJIacCU(UKAIMK C TIOMOIIBIO MalIMHHOTO O0YYCHHUS B sI3bIKE MporpamMMupoBanus Python.

28

BBenenue B MCKyCCTBBICHHBINM MHTEIJIEKT U MallMHHOE 00yueHue. Knacrepuzanus
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT NOJIy4aCT 3HAHUA U YMCHUS B obiactu peuicHus
3aJa4d KjiacTepusalu ¢ NOMOIIbIO MAaIlIMHHOT'O O6y‘{CHI/IH B A3BIKC IIPOTrpaMMHUPOBAHUA PythOl’l.
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29 |BBenenue B HCKYCCTBBICHHBIM MHTEIUIEKT U MalIMHHOE 00yueHue. Heliponnsie cetn
B PE3YIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT NOJIy4a€T 3HaHUA U YMCHUS B obactu peuicHus
3aJa4 MalllMHHOI'O O6y’~leHI/I51 IIOMOIIBIO HeﬁpOHHBIX ceTe B S3BIKE MporpaMMUpOBaHUA PythOIl.

30 [CoBpeMeHHbIE TEXHOJIIOTUN UCKYCCTBEHHOI'O MHTEIIJIEKTa B TPAHCIIOPTHON OTpaciiu.
CucreMbl 00pabOTKH €CTECTBEHHTO SI3bIKA

B pesynpraTte BRIIOTHEHUS Ta00PaTOPHBIX Pa0OT CTYACHT IOJTydaeT 3HAHUS U YMEHHs B 0071acTH paboThl
C cHUCTeMaMHt 00pabOTKH eCTECTBEHOTO S3bIKA.

31 |CoBpeMeHHBIE TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIJICKTa B TPAHCTIOPTHOM OTpaciIy.

CucreMbl KOMITBIOTEPHOT'O 3PEHUS
B PE3YIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT MOJIy4acT 3HAaHUA U YMCHUSA B obnactu pa60Tm
C CUCTCMaMH KOMIIBIOTEPHOTO 3pCHU.

32 |MuadopmanronHas 6€30MacHOCTb
B pesynbraTe BHIMONHEHHS Ja00PATOPHBIX paOOT CTYCHT MOJIYYaeT 3HAHUS U YMCHUS B MCIIOJIb30BAHHUS
MNpOorpaMMHO-AIIapaTHbIC CPEACTBA CUCTCMbL obecrieueHus I/IH(l)OpMaHHOHHOﬁ 0€30MIacHOCTH. .

33 |O6maunslie muardopmel 1 EQpoBsie cepBrchl. API

B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX pa0dOT CTYICHT MOTydaeT 3HAHUSA U YMCHHS B O0JACTH
tectupoBanus API mudpoBeIx cepBHCOB.

34 |O6naynsle atGopmbl 1 nUQPpPoBbIe cepBUChl. OOMauHbIe MIATHOPMBI

B pe3ynbraTe BHITONHEHUS Ja00PATOPHBIX paOOT CTYACHT MOJyJaeT 3HAHHUS U YMCHHS B 00JIaCTH PabOThI

00s1auHbIX TIAT(HOPM.

35 |HMurepener Bemieii (IoT) B TpaHCTIOPTHBIX cucTeMax
B pesynbTaTe BRIIOIHEHHS TA0OPATOPHBIX padOT CTYICHT ITOJTy4aeT 3HaHHUSI U YMEHHS B 00J1acTH
poeKTHpoBaHus ycTpoiicT MHTepenTa Bemel (IoT).

4.3. CamocrosiTenbHas padoTa 00y4aroIuXCs.

Ne .
Bun camocrositensHON paboTh
n/n
1 |IToxroroBka k 1a00paTOPHBIM pabOTaM M MPAKTUYECKUM 3aHATHUAM
2 |U3yuyenue y4eOHOM IUTEPATYPHI
3 | IloaroroBka K MpOMEXYTOYHOH aTTeCTallUH.
4 | TloaroToBKa K TEKYyIIEMY KOHTPOJIIO.

5. IlepeueHp wu3AaHUN, KOTOpPBIE PEKOMEHIYETCS WCIOJIb30BaTh IIPU
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Ne
y bubnmnorpaduueckoe onucanue Mecro nocryna
n/m
1 | Kyaunos, 0. 1. OcHOBBI cOBpeMEHHOI https://e.lanbook.com/book/392393

nHOPMATHKH : yaeOHOE mocobue s Bys3os / 10. . | (nara obpawenus: 30.04.2025)
Kynunos, ®. ®. [1amenko. — 6-¢ uza., crep. —
Cankr-IlerepOypr : Jlans, 2024. — 256 c. — ISBN
978-5-507-47572-8. — TeKcT : 3JIeKTPOHHBIN




2 | Jlorynosa, O. C. Madopmaruxa. Kypc nexuuii : https://e.lanbook.com/book/213206
yue6nuk / O. C. Jlorynosa. — 2-¢ u3f., ucrp. u gon. | (1ara odpamenns: 30.04.2025)
— Cankr-IlerepOypr : Jlanp, 2022. — 148 ¢. —
ISBN 978-5-8114-3266-0. — TeKcCT : 31eKTPOHHBIN

3 | Bakmsikos, I1. B. Uudopmaruka : yuaednuk / I1. B. https://e.lanbook.com/book/241034
3aknakoB. — 5-e u3g. — Mocksa : JIMK Ilpecc, (nata obpamenus: 30.04.2025)
2021. — 750 c. — ISBN 978-5-97060-921-7. —
Tekcr : 27eKTpOHHBIN

4 | Opnoga, U. B. Uupopmaruka. [Tpaktiueckue https://e.lanbook.com/book/358664
sananus / M. B. Opnosa. — 2-¢ u3j., crep. — Cankr- | (1ara odpamienus: 30.04.2025)
[TeTepOypr : Jlans, 2024. — 140 c. — ISBN 978-5-
507-47294-9. — TekcT : 2JIeKTPOHHBII

5 Kanmeikosa, C. B. Pa6ora ¢ TaGnuuamu B Microsoft https://e.lanbook.com/book/226487
Excel : Yue6Ho-MeToaMuecKoe Tocobue s Byzo / | (Mara obpamtenus: 30.04.2025)
C. B. KanwmsikoBa, E. 1O. Spomesckas, U. A.
WBanosa. — 3-e u3., crep. — Cankr-IlerepOypr :
Jlanb, 2022. — 136 ¢. — ISBN 978-5-507-44447-2.
— Texcr : 351eKTpOHHBIN

6 | Uadopmaruka. [Ipukinaansie mporpammubie cpeactsa | https://e.lanbook.com/book/369905
: yue6HOe nocobue / A. A. Kapaska, E. C. Boponosa, | (zata obpamenus: 30.04.2025)
O. H. UBanoga [u ap.]. — HoBocubupck : CI'YBT,
2023. — 225 c. — Tekcr : 2IeKTPOHHBIH

7 | Opmstackast, H. T1. Madopmarika : yue6Hoe mocobue / | https://e.lanbook.com/book/254276
H. I1. Opnsanckas. — Kpacronap : Ky6I'AY, 2020. — | (ata oOpamenus: 30.04.2025)
158 c. — ISBN 978-5-907373-16-7. — Tekcr :
AIEKTPOHHBIN

8 | Jlomymanckuii, B. A. Mudopmarrka u kommerotep : | https://e.lanbook.com/book/171025
yueOHoe nocobue / B. A. Jlonmymanckuii. — (nara obpautenus: 30.04.2025)
Boponex : BTYUT, 2020. — 132 c. — ISBN 978-5-
00032-480-6. — TekcT : 2IEKTPOHHBIN

9 Toxmakos, I'. I1. ba3sl manaeix: Moaenu u https://e.lanbook.com/book/259706
CTPYKTYpHI JaHHBIX, 361K SQL, mporpamMvupoBanne | (data obpauenus: 30.04.2025)
6a3 nmaHHbIX : yueOHoe nocoodue / I'. I1. TokmakoB. —
VapsHoBek : YalI'TVY, 2021. — 362 ¢. — ISBN 978-5-
9795-2184-8. — TeKcT : JIeKTPOHHBIN

10 | Aradonos, A. A. OcHoBbI TexHOJIOTHH 6a3 manHbIX : | https://e.lanbook.com/book/406457
yae6Hoe mocobue / A. A. Aradponos, A. M. benos. — | (1ara obpamenus: 30.04.2025)
Camapa : Camapckuii yausepceutet, 2023. — 304 c.
— ISBN 978-5-7883-1915-5. — Tekcr :
3JIEKTPOHHBIN

11 | Konecuukos, A. A. Ba3sl mpocTpaHcTBeHHBIX qaHHbIx | https://e.lanbook.com/book/317426

: yaeOHO-MeToImdeckoe mocodue / A. A.
Konecnuxos, I1. FO. byrakoB. — HoBocuOupck :
CI'yruT, 2022. — 87 ¢. — ISBN 978-5-907513-38-
9. — TekKcT : 2NeKTPOHHBII

(mara obparienus: 30.04.2025)




12

[TaBnos, JI. A. CTpyKTYpBI B aIrOPUTMbI 00pabOTKH
JaHHBIX : yueOHUK 111t By30B / JI. A. ITaBnos, H. B.
[TepBoBa. — 3-e u3m., crep. — CankTt-IlerepOypr :
Jlanp, 2021. — 256 c. — ISBN 978-5-8114-7259-8.
— TeKCT : ANeKTPOHHBIN

https://e.lanbook.com/book/156929
(mara obpamenus: 30.04.2025)

13

CxBopiioBa, JI. A. CTpyKTypbl U aJITOPUTMBI
00pabOTKH JaHHBIX : y4eOHO-METOINYECKOE TTOCOOre
/ JI. A. CkBoproga, K. B. I'yces, C. M. Tpymmn. —
Mocksa : PTY MUPDA, 2021. — 235 ¢. — Teker :
ANEKTPOHHBIN

https://e.lanbook.com/book/218699
(mara oopamienus: 30.04.2025)

14

Turos, A. H. Python. O6paboTka nanHbIX : yueOHO-
MeToauyeckoe mocodue / A. H. Turos, P. ®@. Ta3zuesa.
— Kazans : KHUTY, 2022. — 104 ¢. — ISBN 978-5-
7882-3171-6. — TekcT : 2IEKTPOHHBIN

https://e.lanbook.com/book/331019
(mara oopamienus: 30.04.2025)

15

Cesepanc, U. P. Python mis Bcex / Y. P. Cesepanc ;
nepeBo/ ¢ anrnuiickoro A. B. Cractuna. — Mockaa :
JMK Ilpecc, 2021. — 262 c. — ISBN 978-5-93700-
104-7. — TekcT : 2MeKTPOHHBIH

https://e.lanbook.com/book/241115
(marta obpamenns: 30.04.2025)

16

KamuteuH, B. A. BBenenue B nporpamMmmupoBaHue Ha
Python : yue6Hoe mocobue / B. A. KanutBun. —
Juneunk : JIunenkwnii I'TTY, 2023. — 84 ¢. — ISBN
978-5-907655-86-7. — TeKcCT : 3JIeKTPOHHBII

https://e.lanbook.com/book/403700
(mara oopamienus: 30.04.2025)

17

Makkunnw, Y. Python u ananu3 nansasix / Y.
MakKuHHH ; IEPEeBO/I C aHIIIMICKOro A. A.
CrnuHkHHA. — 2-0€ U3, HCIIP. U JoIl. — MOCKBa :
JMK TIpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5. — TekcT : 371eKTPOHHBIH

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

18

[lep6axos, B. B. I'eoundpopmannonnas cucrema u
['NC-Texnonoruu : yueOHO-MeTOJMUECKoe mocoodue /
B. B. lllep6axoB. — HoBocubupck : CI'VIIC, 2022.
— 36 c. — ISBN 978-5-00148-318-2. — Tekcr :

3JIEKTPOHHBIN

https://e.lanbook.com/book/356279
(mara ooparmienus: 30.04.2025)

19

['opbaueB, A. M. MoaenupoBaHue TpaHCIOPTHBIX
cucteMm B cpene AnyLogic : yuebHoe nocodue / A. M.
['op6aueB. — Cankr-IlerepOypr : III'VIIC, 2020. —
47 c. — ISBN 978-5-7641-1482-8. — Tekcr :
JJIEKTPOHHBIN

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

20

bananos, A. H. MamunaHoe o0yueHue u
HCKYCCTBEHHBIN MHTEIUIEKT : yueOHOe mocooue Jist
By30B / A. H. BamanoB. — 2-e u3n., crep. — CaHKT-
[TetepOypr : Jlansb, 2025. — 172 c¢. — ISBN 978-5-
507-52891-2. — TeKcT : JIeKTPOHHBIN

https://e.lanbook.com/book/462248
(mara obpamenus: 30.04.2025)

21

Mutuna, O. A. TexHOI0ruu U HHCTPYMEHTApUI
MaIlIuHHOTO 00y4yeHus : yueOHnoe nmocodue / O. A.
Muruna, B. B. JKapoB. — Mocksa : PTY MHPDA,

https://e.lanbook.com/book/368633
(marta obparienus: 30.04.2025)




2023. — 203 c. — ISBN 978-5-7339-1758-0. —
Tekcr : 37eKTpOHHBIN

22 | 3aneunukos, C. B. OCHOBBI HHTEIJICKTYaJIbHOTO https://e.lanbook.com/book/355580
aHaIM3a JAHHBIX ¥ MAIIMHHOTrO 06ydyenus: Koncnekr | (Aara obpautenus: 30.04.2025)

neknuii : yaeonoe nmocodue / C. B. 3aneuynukoB. —
Mocksa : HUAY MU®DU, 2022. — 136 ¢. — ISBN
978-5-7262-2856-3. — TeKCT : 3JeKTPOHHBIN

23 | JIn, I1. Apxutektypa untepuera Bemei / I1. Jlu ; https://e.lanbook.com/book/345134
nepeBoj ¢ aHrmiickoro M. A. Paiitmana. — Mocksa | (7ata odpamenns: 30.04.2025)

: AMK Ilpecc, 2020. — 454 c. — ISBN 978-5-97060-
784-8. — TeKcCT : AIeKTPOHHBIN

24 | Peiin, T. C. OcHoBBI HH(OPMAITMOHHON https://e.lanbook.com/book/427526
6e3omacHocTH : yuebHoe nocobue / T. C. Peitn, B. B. | (nara obpamtenus: 30.04.2025)
Toprynekun. — Kemeposo : KemI'VY, 2024. — 117 c.
— ISBN 978-5-8353-3270-0. — TekcrT :

AJIEKTPOHHBIN
25 | Hecrepos, C. A. OcHoBBI HHGOPMAITMOHHON https://e.lanbook.com/book/370967
6esonacnoctu / C. A. HectepoB. — 3-€ u3jt., crep. — | (Aara obpamenus: 30.04.2025)

Cankr-IlerepOypr : Jlanb, 2024. — 324 ¢. — ISBN
978-5-507-49077-6. — TeKcT : 3IEKTPOHHBIH

6. IlepeueHb COBpEeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHH JTUCUUTIITUHBI (MOTYJIS).

- DJIEKTPOHHO-OMOMMOTEeYHasi cuctemMa HaydHo-TeXHHUYECKO OMOIMOTEeKH
PYT(MUNUT) (http://library.miit.ru/);

- 9JIGKTPOHHO-0MOIMoTeunas cucrema Jlans (https://e.lanbook.com/)

- JOKYMEHTaLUs o SI3BIKY MIPOrpaMMHUPOBAHUS Python
(https://docs.python.org/3.12/);

- JOKyMEHTAaIUs 1o oubmuoTexe Pandas
(https://pandas.pydata.org/docs/user_guide/index.html#user-guide);

- JIOKYMEHTAaIUs o oubmmoTexe MathPlotLib
(https://matplotlib.org/stable/users/index);

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

- JTIOKYMEHTAIUs 10 onoIMoTeKe Bokeh
(https://docs.bokeh.org/en/latest/docs/user_guide.html);

- JOKYyMEHTAIUs 1o oudnnoreke Pygal

(https://www.pygal.org/en/latest/index.html);
- gokyMmeHTtamuss mo  OumOmmoreke  Scikit-Learn  (https:/scikit-
learn.org/stable/user_guide.html);



- JOKyMEHTAIUs o oubnmnoreke SimPy
(https://simpy.readthedocs.io/en/latest/topical _guides/index.html);

- TIOKyMEHTAaIIUs MO 1maTgopMe UMUTALMIIHOOTO MojieaupoBanus AnyLogic
(https://anylogic.help/ru/);

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

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

- JTOKYMEHTaIU o UHCTPYMEHTY TECTUPOBAHUSA Postman
(https://learning.postman.com/docs/introduction/overview/).

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPaAHSIEMOTO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJI1 OCBOCHUS JUCIUTLIMHBI (MOIYJIs).

- TaKeT MPUKJIAJHOTO IPOrpaMMHOT0 obecriedeHust (0(prCHbIE TPUIIOKEHNU);
- A3bIK NTporpamMmupoBanust Python;

- TuTathopMa IMHTAIIMOHHOTO MojempoBanust AnyLogic;

- postgreSQL,;

- postman.

8. OmmcaHue MaTepuaJbHO-TEXHUYECKOW O0a3pl, HEOOXOAMMOM IS
OCYIIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

Aynutopus JUIsS TPOBEICHUS 3aHATHN JICKIIMOHHOTO THITA JOJDKHA OBITH
OCHAIllCHa TIEPCOHAILHBIM KOMITBIOTEPOM M HA0OpPOM JIEMOHCTPAI[MOHHOTO
000py10BaHUS.

AyauTopuss IJi NPOBEIACHUS NPAKTHYCCKUX U JIAOOPATOPHBIX 3aHATHI
J0JIKHA OBITh OCHAIIIEHA ITePCOHAIBHBIMU KOMITBIOTECPAMH.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auet B 1 cemectpe.
DK3aMeH BO 2 ceMecTpe.

10. OrieHOUYHBIE MaTEPUATTBI.

OneHouHble MaTepUalibl, TPUMEHSIEMbIE TTPU TPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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