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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enbto ocoBenus: pucuunuinbl « MHPoOpMaTHKa U OCHOBBI UCKYCTBEHHOTO
WHTEJUICKTay sBJseTcs (QopmupoBaHue y oOydarommxcs (¢(yHIaMEHTAIBHBIX
3HaHUU U YMEHUH B 00yiacTU MHPOPMATHKU M MH(DOPMAILMOHHBIX TEXHOJOTHUH,
MIPOTrPaMMUPOBAHMS, aHAJIN3A TAHHBIX U UCKYCCTBEHHOTO HHTEIIICKTA.

3amaun JaHHOW TUCHUTIIIUHBI:

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

- (opmupoBanue (yHIAMEHTAIbHBIX 3HAHUW W YMEHHMH B 00JacTH
nHpopmaluu, €e BHUJIAaX, MPEJCTABICHUS B MaMSATU KOMIIbIOTEpA, CIOoco0ax ee
cOopa, XxpaHeHus, Mpeodpa3zoBaHus U TIEpPeaayH;

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

- (¢opmupoBaanue (pyHIaMEHTAIbHBIX 3HAHUH B 00JIACTH APXUTEKTYPbI
BBIYHUCIIUTEILHON TEXHUKH,

- ¢popmupoBanue (PpyHIaMEHTaIbHBIX 3HAHUN U YMEHUHN B 00J1aCTH pabOTHI €
MaKeTaMu MPUKIAAHOTO IPOrPaMMHOT0 00ECIICUCHHUS;

- ¢hopmupoBaHue GyHAAMEHTAIbHBIX 3HAHUNW U YMEHUN B 00JaCTU paOOTHI
0a3 JaHHBIX ¥ CUCTEM YIIpaBJIeHUS Oa3aMH JaHHBIX;

- (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
BU3yanm3aiuu 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
MaITMHHOTO O0YYEHUS U UCKYCCTBEHHOTO HHTEIIICKTA;

- (opmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
NPUMEHECHUE COBPEMHCHHBIX TEXHOJOTHH HWCKYCCTBEHHOTO WHTEIUICKTA B
TPAHCIIOPTHOM OTPaCIIH;

- (opmupoBanue (QyHIAMEHTAIBHBIX 3HAHUA W YMEHUW B 00JacTH
texHonoruii Murepuera Bemeit (IoT) B TpaHCHOPTHBIX cCUCTEMAX;

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



- opmupoBanue (yHIaMEHTAIbHBIX 3HAHUI B 00JaCTH MHYOPMAIIMOHHON
0€301aCHOCTH.

2. [InanupyemMbie pe3yabTaThl 00yUYEHHUS MO JUCHUILUIMHE (MOJIYITIO).

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

OIIK-2 - CnocobeH NOHMMATh MPUHIMIBI PabOThl COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUA M HCIONb30BaTh MX JJIsI pPELICHUS 3aj1ad
npodeccHoHaNbHOM e TEeTbHOCTH.

OOyueHue 1o JUCIUILTHHE (MOTYIIIO) IPE/IIToIaraeT, 4YTo [0 ero pe3yabTaTaM
oOyyJarommuiicst Oyer:

3HaTh:

- OCHOBHBIE MTOHSITUS U UICTOPUIO PA3BUTHS MHOOPMATUKU U BEIYUCITUTEIHLHOM
TEXHUKU;

- BUJIbI, CBOICTBA U CIIOCOOBI KOJUPOBaHUS MH(GOpMALIHH;

- CHCTEMBI CUHCIICHUS U IOTHYECKUE OCHOBBI PA0OTHI KOMIIBIOTEPA;

- ApPXWUTEKTYpPy BBIYUCIHUTEILHON TEXHUKHM U TPHUHIMIB  PaOOThI
OTIEPAIIMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEH U MPOTOKOJIOB Mepeaaun JaHHBIX;

- BUIBI TPOTPAMMHOTO OOECIECYEHHS U OCHOBHBIE (DYHKIIMU O(DUCHBIX
MIPUIIOKEHU M

- MPUHITUTIBI pa0OThI ¢ 0a3aMU TaHHBIX U s3BIKOM SQL;

- OCHOBHBIC AJITOPUTMBI 1 CTPYKTYPHI TaHHBIX;

- CHHTAKCHUC ¥ OCHOBHBIE KOHCTPYKIIMH sI3bIKa TporpammupoBanus Python;

- IPUHIIMITBI aHAJIW3a U BU3YAIH3allUU JJAHHBIX;

- OCHOBBI paboThI ¢ reoganHbIMU U ' UC-cucTemamu;

- METOJIbI MOJICTTMPOBAHUS TPAHCTIOPTHBIX MTOTOKOB;

- OCHOBHBIC TIOHATHSI U METOJbI MAITMHHOTO OOYYEHUS M HUCKYCCTBEHHOTO
MHTEIJICKTA,;

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

- ocHOBbI TexHosioruit Uutrepuera Beuieit (IoT);

- IPUHITUIIBI pa0OTHI 00JIAYHBIX TUIATPOPM U ITUGPOBBIX CEPBUCOB;

- OCHOBBI HH(POPMAITMOHHON 0€30TIaCHOCTH.

YMmeTh:



- paboTaTh ¢ pa3NUYHBIMU CUCTEMaMU CUUCIICHUS U BBIMOIHITH JIOTUYECKUE
OIlEpaLlNH;

- HCNOJb30BaTh OCHOBHBIE (YHKIIMM OIEPAMOHHBIX CHUCTEM, BKIIIOYAs
Linux;

- MPUMEHATh O(QUCHBIE NPUIIOKEHHS i pabOThl € JOKYMEHTAMH,
Ta0IUIaMU ¥ NPE3EHTALUAMU;

- NPOEKTHPOBaTh U padoTaTh ¢ 0a3zaMu JAHHBIX, BBIOJHSATH 3alpPOChl Ha
si3bike SQL;

- pa3pabaTbIBaTh U aHAIU3UPOBAThH AITOPUTMBIL;

- IPOrpaMMHUPOBAaTh Ha si3bIke Python, ucnomne3ys pa3nuyHble TUIBI JAHHBIX,
CTPYKTYpPHI U QYHKIUY;

- aHAJIM3UPOBATh M BU3YAJM3HPOBATH JIaHHBIE C IOMOIIBID OMONIHOTEK
Python;

- pabdotath ¢ reoganueiMu U ['MC-cuctemamu;

- CO3/1aBaTh MOJIEIN TPAHCIIOPTHBIX MIOTOKOB;

- IPUMEHSTh METO/Ibl MAILIMHHOTO 00YYEeHHMsI sl pEIICHUS 33a]1a4 PETPECCUH,
KJIaCcCU(PHUKAILMU U KJIaCTEpU3alIH;

- UCII0JIb30BaTh OMOINOTEKH JIsl paOOThI C HEMPOHHBIMU CETSIMU;

- paboTraTb C CHUCTEMaMU KOMIIBIOTEPHOTO 3peHus U 00paboTKH
€CTECTBEHHOTO SI3bIKa;

- mpoekTupoBaTh ycrpoiictBa uTepnera Beweit (IoT);

- HCIMOJb30BaTh 00JlayHble mIaTGopmbel U TectupoBarb APl mudpobix
CEPBUCOB;

- IPUMEHSTh OCHOBHbIE IPUHIUIIBI HH(OPMALIMOHHON 0€30MaCHOCTH.

Baagern:

- HaBBIKAMU PAOOTHI C MEPCOHAIBHBIM KOMIIBIOTEPOM U Pa3TUYHBIMU
OTICPaIIMOHHBIMH CHCTEMaMHU;

- HaBBIKAMH HWCIOJb30BaHMS OGUCHBIX TPUIOKEHUN JUIT PEIICHUS
npodeCCUOHANIbHBIX 3aJ1a4;

- HaBBIKAMU TIPOSKTHUPOBAHUS U PabOTHI ¢ 0a3aMu TaHHBIX;

- HaBBIKaMU Pa3pabOTKH aJTOPUTMOB M MPOTpaMM Ha si3bike Python;

- HaBBIKAMHU aHAIM3a ¥ BHU3YyAIM3allMd JaHHBIX C HCIOJIb30BAHUEM
CHeIUATN3UPOBAHHBIX OMOJINOTEK;

- HaBbIKaMu paboThl ¢ TeoganHbiMU U [T UC-cuctemamu;

- HaBBIKAaMU MOJICITUPOBAHMS TPAHCIIOPTHBIX TIOTOKOB;

- HaBBIKAMH ITPUMEHEHHUS METOJI0B MAIlTMHHOTO 00YYCHUS M NCKYCCTBEHHOTO
WHTEJUICKTA IS PEIICHHS MPAKTUYECKUX 3a/1a4;

- HaBBIKaMU pabOoTHI ¢ TexHoJorusmu Matepuera Bemieit (IoT);



- HaBBIKAMHM HCMOJB30BaHUS 00nauHbIX miaaTpopM u padotel ¢ API

IU(POBBIX CEPBUCOB,;
- HaBbIKaMH oOecrnieueHus HHPOPMALMOHHON 0e30MacHOCTH mpu padoTe ¢
KOMITbIOTEPHBIMU CUCTEMAMHU.

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

OO6miast TPyJIOEMKOCTh AUCHUILIMHBI (MOnynsl) cocTaBisier 6 3.e. (216
aKaJeMHYeCKuX Jyaca(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 Cemectp
Bcero

Nel | Ne2

KonrakTHas paboTa Ipu nNpoBeIeHUH YUeOHBIX 3aHATHI (BCEro): 160 | 80 80
B oM uucne:

3aHATHS JEKIIHOHHOTO THIIA 64 32 32

3aHATHS CEMUHAPCKOTO THIIA 96 48 48

3.3. O6bemM mucCHUIUIMHBI (MOAyYJisi) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
Mearoru4ecKuMy paboTHUKAMHK U (WJTH) JTUIIaMU, TIPUBJICKAEMBIMH K peaTU3aIliH
oOpa3oBaTeNpHON TpOrpaMMbl  HA HHBIX  YCIOBUAX, TMIPH  TPOBEACHHUH
IPOMEKYTOYHOM aTTeCTAIMK COCTaBIsAeT 56 akaieMrUuecKux yaca (OB).

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

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

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 ApXUTEKTYPbl BHIYUCIUTEIILHON TEXHUKU

PaccmarpuBaeMble BOIIPOCHL:

- JIOTHYECKUe OCHOBHI pabOTHI BEIYUCIUTEILHON TEXHHUKHY;

- APXUTEKTYpa BBIYUCIUTEIBHON TEXHUKH: TIPOIIECCOP, MaMSITh, YCTPOHCTBA BBOA-BBIBO/IA.

OHepaHI/IOHHBIC CHUCTCMBI U CCTHU
PaccMarpuBaeMble BOIIPOCHL:

- IPUHLUIIBI paOOTHI ONEPAI[IOHHBIX CHCTEM;

- TEXHOJIOTHH BUPTYaJIN3aliy U KOHTEHHEPH3aINH;

- KOMITBIOTEPHBIE CETH U MPOTOKOJIBI ITEPEIaun TaHHBIX.

OcHOBBI pabOTHI ¢ TIEPCOHANBHBIM KOMIIbIOTEpoM Ha npumepe Peq OC
PaccmarpuBaeMble BOIIPOCHL:

- OCHOBBI Pa0OTBHI € IEPCOHANBHBIM KOMITBIOTEPOM U (aiiIoOBOI CHCTEMOI;

- pabora B Linux Ha npumepe PEJ] OC.

[IporpammHuoe obecreueHue
PaccMarpuBaeMble BOIIPOCHL:

- BU/IBI IPOTPAaMMHOTO 00ecIeyeHus;
- AKeThl IPUKJIAJHBIX IPOTPaAMM.

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 6a3el nanHbX (B/]) u cucremsl ynpasnenns 6a3amu ganHbX (CYB/);
- PeTSIIIUOHHAST MOJIEIb JIAHHBIX.

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

- MHO>KECTBA;

- OHCpaHI/II/I HaJa MHOXCCTBAMU.

Brenenue B 6a3bl JaHHBIX. SQL
PaccmarpuBaemblie BOIIPOCHL:

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

10

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
PaccmarpuBaeMblie BOpOCHL:

- OCHOBBI CTPYKTYD IAaHHBIX;

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

11

AJIFOpI/ITMI/I‘-ICCKI/IC 3aJa4u

PaccmarpuBaeMblie BOpOCHL:

- peKypcHs ¥ JMHAMHYEeCKOe IporpaMMHUpOBaHue (Ha MpuMepe 3a1ad JJOTUCTHKN);
- QITOPUTMBI IIOUCKA KPaT4YanILero MmyTH;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/11
- 331aya KOMMUBOsDKepa U Apyrue NP-nonHele 3ana4m;
- 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 BU3yaJIM3alus 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 v BU3yanu3anus JaHHbix. O0paboTka v aHaau3 TaHHbBIX
PaccmarpuBaemble BOIPOCHL:

- 3arpy3ka u 00paboTka qaHHbIX B Python;

- TPYNIIUPOBKA U arperaiysi 1aHHbix B Python.

18

Pa6oTa ¢ I'€OJaHHbIMHU

PaccmarpuBaeMbie BOIIPOCHL:

- OCHOBBI pa0OTHI cucTeM riiobanpHoro nosuimonuposanns (GPS u TJIOHACC);
- pabora c reoganHeiMA B Python;

- BU3yallM3alHs FeOJaHHbIX.

19

I'eonndopmanionHbIe CUCTEMBI
PaccmarpuBaemble BOIPOCHI:

- ocHoBel [ IC-cucrewm;
- 'NC FlexGIS.

20

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

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

- HI/ICKPCTHO'CO6HTI/II7[HOC MOACINPOBAHUC.

21

MopaenupoBaHHue TPAaHCIOPTHBIX MTOTOKOB. AT€HTHOE MOJICIMPOBAHUE
PaccmarpuBaemble BONIPOCHI:

- areHTHOE MOJIECINPOBAHUE;

- AnyLogic.

22

BBC,Z[CHI/IC B I/ICKYCCTBBICHHBII‘;I HUHTCIIJICKT U MAIlIMHHOC 06yLICHI/IC. BBG,ZLGHI/IC
PaccmarpuBaembie BOIPOCHI:

- HICTOPUS U OCHOBHBIE MOHATHSI UCKycCcTBeHHOTo uHTesuiekra (M),

- obnactu npumenenust I B TpancniopTHO# oTpacy.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

23

BBenenne B MCKyCCTBBIEHHBI MHTEIUIEKT M MamMHHOe o0y4yenue. Ocnossl MU
PaCCManI/IBaeMLIe BOIPOCHI:

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

- 3a/la4a perpeccum;

- BUABI pErpeccuu.

24

BBenenre B MCKyCCTBBIEHHBIH HHTEIUICKT U MalIMHHOE o0y4yenue. Kinaccudukamus u

KJIaCTEepU3aLIHS
PaccMaTpuBaeMbie BOIPOCH:

- 3a/1a9a KIaCCU(PUKAIIHN;

- QITOPUTMBI KiIaccuukamu;
- 3aJ1a4a KJIacTepU3aIlii;

- 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 KOMIIBIOTEPHOI'0 3pEHUS B TPAHCIIOPTHOM OTpaciy;

- 00pabOTKa eCTECTBEHHOI'O A3bIKA B TPAHCIIOPTHOI OTpaciH.

27

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIIEKTAa B TPAHCIIOPTHON OTPACIIH.

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

28

Nnrtepener Bemeit (IoT) B TpancnopTHbix cucremax. OcHoBsl MHTepHeTa Bewteit (IoT)
PaccmarpuBaemble BOIPOCHL:

- ocHOBBI MHTepHETA Bemeil (IoT);

- mpoTOoKOoIkI cBsi3u Jyist HTepHeTa Bemeit (IoT).

29

Untepener Bemelt (IoT) B TpancniopTHbIX cuctemax. COop 1 00paboTka JaHHBIX
PaccmaTpuBaemble BOTIPOCH:

- cbop manHEIX ¢ loT-ycTpoiicTs;

- 00pabotka nanHbIX ¢ loT-ycTpoiicTB;

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

30

Ob6naunble MIATHOPMBI

PaccmarpuBaemble BOIPOCHI:

- Poccuiickue o6naunsie mnatgopmer: Yandex O61ako u anbTepHATHBBL,
- 3a]1a91 00JIAYHBIX TUIATGOpPM;

- 0030p BO3MOXKHOCTEW OOJIBIYHBIX TIIAT(HOPM.

31

[{udpoBbie cepBUCH

PaccmarpuBaeMbie BOIPOCHI:

- DU POBBIC CEPBUCHI;

- apXUTEKTypa COBPEMEHHBIX IU(POBBIX CEPBHCOB,;
- uHTErpanus cuctem, API.

32

OcHoBbI HHGOPMAITMOHHON Oe301macHOCTUM (2 )
PaccmarpuBaeMbie BOIPOCHI:
- KIITFOYCBbLIC ITPUHIUIIBL obecrieueHus HH(bOpMaHHOHHOﬁ 6630HaCHOCTI/I;
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- HopMaTHBHAs 0a3a B 00yacTH HHPOPMAIMOHHOW 6€30IacHOCTH;
- IPOrpaMMHO-aINapaTHbIE CPEJICTBA CUCTEMBI 00ecredeHUs] THPOPMaIIMOHHON 0€30acHOCTH.

4.2. 3aHATUS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepxaHue

(DYHI[aMI/IHTaJ'IBHBIe OCHOBBI I/IH(l)OpMaTI/IKI/I
B PE3YIbTATC BBINIOJIHCHUA J'Ia60paT0pHLIX pa60T CTYACHT NOJIy4ac€T 3HaHUA U YMCHUS B obJacTu
KOAUPOBAHUS I/IHCI)OpMaL[I/II/I U CUCTCM CUHCJIICHHUA.

OCHOBEI ¢ NEpCOHAJIbHBIM KOMIIBIOTCPOM
B pesynbTaTe BRIIOTHEHHS JTAOOPATOPHBIX pabOT CTYCHT ITOJTydaeT 3HAHHUSA U YMEHHS B 007IacTH PaboTHI
C TIEPCOHAIBFHBIM KOMITBIOTEPOM U (PaiijIOBOH CHCTEMOH.

OcHoBHI ¢ Linux
B pesysbraTe BRIIONHEHHS TaOOPATOPHBIX pabOT CTYJAEHT MOJyYaeT 3HAHHUSA U YMEHHS B 0071aCTH pabOThI
¢ omnepainroHHo# cuctemoit Linux Ha npumepe Pexg OC.

[TakeTsl npuKIaAHBIX IporpaMM. PaboTa ¢ TEKCTOBBIM MPOLIECCOPOM
B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX padOT CTYISHT MOTydaeT 3HAHUA U YMCHHS B O0JIACTH
(I)OpMaTI/IpOBaHI/Iﬂ SJICKTPOHHBIX JOKYMCHTOB € TOMOIIBIO MTPUKIIAJHOTO IPOTrpaMMHOTO OecrieyeHusI.

[TaxeTs! mpUKIaIHBIX IporpamMm. PaboTa ¢ 31eKTpOHHBIME TaOIUIIAMU
B pe3ynprare BRINOITHEHUS Ta60PaTOPHBIX PaOOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B O0NacTH
00pmaboTKH TaHHBIX B 3JIEKTPOHHBIX Ta0JIMIaX C MOMOIIBIO MPUKJIAJHOT'O IPOTPAMMHOT0 OeCreueHHs.

ITakeTs! MPUKIIAAHBIX IIPOTpaMM. Pabora ¢ QJICKTPOHHBIMU MPE3CHTALIUAMU
B pe3synprarte BRINOTHEHUS TaOOPAaTOPHBIX PA0OT CTYIEHT MOJyyaeT 3HAaHUS U YMEHHS B 00IaCTH
MOATOTOBKH 3JIEKTPOHHBIX MPE3EHTAIMH ¢ IOMOIIBIO MPUKIIATHOTO MPOTPaMMHOTO OeCTIeYeHHS.

Beenenue B 0a3el qaHHbIX. MHOXKECTBA
B pe3ynprarte BRINOTHEHUS Ta00paTOPHBIX pa0dOT CTYIEHT MOTydYaeT 3HAHUS U YMCHHS B 00JIACTH PabOTHI
CO MHO>XECTBAMU U BBIIIOJIHCHUS onepaunﬁ HaJl MHOXECTBaAMU.

BBeI[eHI/IC B 0a3bl JaHHBbIX. HOCTpOGHI/Ie CXCMbI JaHHBIX
B pe3ynpTarte BRIIOIHEHUS T1a00paTOPHBIX Pa0OT CTYIEHT MOTydaeT 3HAHUS U yMEHUs B 0071acTH
MOCTPOCHHUSA CXEMBI 6a3bl TaHHBIX C IIOMOIIBIO BCTPOSHHBIX HHCTpyMeHTOoB CYB/I.

BBenenue B 6a3bl nanubix. [loctpoenue 3anpocos k CYBJ]
B pe3yibTarte BRINOIHEHUS Ta00PaTOPHBIX pa0dOT CTYICHT MOMydYaeT 3HAHHUSI U YMCHHS B 00JIACTH
BoInoaHeHus 3anpocoB kK CYB/] Ha si3pike SQL.

10

ANTOPUTMBI U CTPYKTYPHI JaHHBIX. [locTpoeHune anroputmMos
B pesynprarte BRIIOITHEHHUS Ta00PaTOPHBIX PaOOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00JIaCTH
MIOCTPOEHHUS aJITOPUTMOB C IIOMOILBIO HHCTPYMEHTOB [TIOCTPOEHUS JUarpamMm.

11

ANTOPUTMBI U CTPYKTYPBI JaHHBIX. CII0)KHOCTH aITOPUTMOB
B pesynbrare BeIMOTHEHHS Ta00PaTOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS ¥ YMEHUSI B 00JIACTH OLIEHKH
CJI0HOCTH JIFOPUTMOB C TOMOUIBIO PA3IMYHBIX HOTAIIHUH.

12

[TporpammupoBanue Ha Python. AnroputmMudnckie KOHCTPYKLIUN
B PE3YIbTATC BBINIOJTHCHUA J'Ia60paT0pHLIX pa60T CTYACHT MOJYy4Ya€T 3HAHUA U YMCHUS B obnactu paGOTBI
C YCIIOBHBIMH OII€paTOpaMH ¥ LIUKJIAMH B sSI3bIKe ITporpaMmmupoBanus Python.

13

[IporpammupoBanue Ha Python. Komnekmuu
B pesynbrare BeIMOTHEHHUS Ta00PATOPHBIX PabOT CTYACHT MOJMydaeT 3HAHUSA U YMEHHUS B 007acTH paboThl
CO CIIMCKAaMH M CIIOBapsIMU B sI3bIKE IporpaMmupoBanus Python.




/o

HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

14

[TporpammupoBanue Ha Python. ®ynknun
B PE3YIbTATC BBINIOJIHCHUSA J'IaGOpaTOpHI)IX pa60T CTYACHT NOJIYy4aC€T 3HaAHUA U YMCHUS B obacTu pa6OTLI
¢ GyHKUMAMY B s3bIKe IporpaMmmupoBanus Python.

15

Ananmu3 u BU3YyAJIN3alluA JJTaHHbIX. BHSyaJII/IBaHI/IH JaHHBIX
B pesynbTate BBIOIHEHHS 1Ta0OPATOPHBIX paOOT CTYNIEHT ITOJIy4aeT 3HaHHUS U YMEHHS B 00J1acTH
BU3yaIN3aliy JaHHBIXC TIOMOIIBIO Pa3IMIHBIX ONOINOTEK B sI3bIKE MporpammupoBanus Python.

16

Ananus u BU3yanuszanus AaHHeiX. OOpaboTKa 1 aHAIN3 JaHHBIX
B pesynbpTaTe BBIIOIHEHMS JTa00PAaTOPHBIX PAOOT CTYACHT MOJTydaeT 3HAHUS U YMEHUs B 00J1aCTH
00paboTKN M aHAIM3a JaHHBIX ¢ TIOMOIIBI0 OMOIHOTEKH pandas B sSI3bIKE MporpaMMupoBanus Python.

17

O6paboTka reoTaHHBIX
B pesynbraTe BHINONHEHHMS JIAOOPATOPHBIX pabOT CTYJCHT MOJyYaeT 3HAHUS U yMEHHS B 001aCTH PabOTHI
C Te0IaHHBIMU B s13bIKe IporpammupoBanust Python.

18

Busyanusanus reo1aHHbIX
B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX pa0dOT CTYISHT MOTydaeT 3HAHUA U YMCHHS B O0JIACTH
BU3YaJU3aIIH T€0JaHHBIX B S3BIKE MPOrpaMMupoBaHus Python.

19

MogenupoBaHue TPaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIUPOBAHUE
B pesynbraTe BHINONHEHHMS J1TAOOPATOPHBIX pabOT CTY/JICHT MOJy4aeT 3HAHUS U YMEHHUS B 001aCTH

JIICKPETHO-COOBITHIHOTO MOJICITUPOBAHHMSI C TOMOLIBI0 OMOIHoTeKH SimPy B s3bIKEe MPOrpaMMHUPOBAHUS
Python.

20

MOI[GJ'II/IpOBaHI/IC TPAaHCIIOPTHBIX ITIOTOKOB. AreHTHOE MOJCIUPOBAHUC
B pesynbTaTe BRITOTHEHHS TA0OPATOPHBIX paOOT CTYICHT IOJTy4aeT 3HaHHUA U YMEHHS B 00JIaCTH areHTOro
MOJIETIMPOBAHMUS € TIOMOIIBIO IIaTGOPMbI MMHTAIMOHHOTO MoenupoBanus AnyLogic.

21

BBenenue B MCKYCCTBBICHHBINM MHTEIUIEKT M MAllIMHHOE 00y4YeHue. Perpeccus
B pesynbTate BRITOTHEHHS Ta00PATOPHBIX PAOOT CTYICHT MOJTyYaeT 3HaHU U YMEHHS B 00JIaCTH pPeLIeHUs
3a1a4 Perpeccu ¢ IOMOIIBI0 MAIIMHHOIO 00y4YeHNs B A3bIKe porpaMMupoBanus Python.

22

COBpeMeHHHC TEXHOJIOTUU HCKYCCTBECHHOI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ OoTpaciiu.

Cucremsbl O6pa6OTKI/I CCTCCTBCHHIO A3bIKa
B pesynbrare BeIMOIHEHHS Ta00PaTOPHBIX PAabOT CTYACHT NMOMy4YaeT 3HAHUS U YMEHUS B 00J1acTH pabOThI
C cHCTeMaMHU 00pabOTKH €CTECTBEHOTO S3BIKA.

23

BBeneHue B UCKyCCTBBICHHBIN HHTEIJIEKT U MalllMHHOE 00yueHue. Knaccudukanus
B pe3ynprare BRIMOTHEHHUS Ta0OPaTOPHBIX Pa0OT CTYIEHT MOyYaeT 3HAHWS U YMEHHS B 00JIaCTH PEeIICHUS
3a7a4 KIaCCU(PHUKAINY C IOMOIIBI0 MAIIMHHOTO O0YYEHUS B sI3BIKE TIporpaMMupoBanus Python.

24

BBe,[[eHI/IC B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC 06yquI/Ie. KJ'IaCTepI/BaI_[I/ISI
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PAabOT CTYACHT MOMydaeT 3HAHUS M YMEHHS B 00JIaCTH PEIICHHS
3a/1a4 KJIaCTEPU3aI[UH C TIOMOIILI0 MAalTMHHOTO O0YUeHUs B sI3bIKe ITporpaMMupoBanus Python.

25

BBenenue B MCKyCCTBBIEHHBIN HHTEIJIEKT U MallMHHOE 00yueHue. HeiipoHHsie cetn
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI:IX pa60T CTYACHT NOJYy4ac€T 3HAHUA U YMCHUS B obJactu pemeHusn
33124 MalIMHHOTO 00y4YeHHs TOMOIIBIO HEHPOHHBIX CeTel B sA3bIKe NporpamMuposanus Python.

26

CoBpeMeHHBIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIUIEKTAa B TPAHCIIOPTHON OTPACIIH.

Cucremsbl KOMITBIOTCPHOTI'O 3PCHUA
B pe3ynbrare BeIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT NMOMydaeT 3HAHUS ¥ YMEHUS B 00J1acTH pabOThI
C CUCTeMaMH KOMIIBIOTEPHOTO 3pEHHUSI.

27

CoBpeMeHHbBIE TEXHOJIOTUN UCKYCCTBEHHOT'O MHTEIIJIEKTa B TPAHCIIOPTHOW OTPACIIH.
Cuctembl 00pabOTKH €CTECTBEHHTO SI3bIKA

B pe3ynbrate BRINOIHEHUS Ta00PaTOPHBIX pa0OT CTYICHT MOMyYaeT 3HAHHUS U YMCHHS B 00JIACTH PabOThI
C CHCTEeMaMHU 00pabOTKU €CTECTBEHOTO S3bIKA.
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28

WNurepener Bewieit (IoT) B TpaHCOPTHBIX cucTEMax
B pe3synbpTaTe BbIIOIHEHUS J1a00PaTOPHBIX PAOOT CTYASHT MOIy4YaeT 3HAHUS U yMEHUs B 0071acTu
npoekTupoBaHus ycTpoict MHTepenta Bemeit (IoT).

29

O6naunblie iatrGopMbl U UGpoBbIe cepBUCH. O0IauHbIe TIATHOPMBI
B PE3YIbTATC BBINIOJTHCHUSA J'IaGOpaTOpHI)IX pa6OT CTYACHT NOJIy4ac€T 3HaHUA U YMCHUS B obactu pa6OTI)I
00aYHBIX TUIATPOPM.

30

Ob6naunsie aThopmsl 1 uppoBbie cepBUcH. API
B pesynpraTte BRIIOTHEHUS Ta00paTOPHBIX pa0dOT CTYIEHT MOTydaeT 3HAHUSA U YMEHHS B O0JIACTH
tectupoBanus API mmudpoBeIx cepBHCOB.

31

NudopmarnmonHas 6€301macHOCTb
B pe3ynbraTe BHIMONHEHHS Ja00PATOPHBIX paOOT CTYACHT MOJIYYaeT 3HAHUS U YMCHUS B HCIIOJIH30BAHHUS
MpOrpaMMHO-aIIapaTHbIe CPEJICTBA CUCTEMBbI 0OecTeueH st ”HPOPMaMOHHOI 6€3011acHOCTH. .

Hp AKTHYCCKHUC 3aHATHA

Temaruka MpakTHYECKUX 3aHATHI/KPaTKOE COJIepIKaHNe

qDYHI[aMI/IHTaHBHLIC OCHOBBI I/IHq)OpMaTI/IKI/I
B pesynbraTe BHINMOIHEHHS IPAKTUIECKUX pabOT CTYACHT MOIydaeT 3HaHUSA U yMEHUs B 00JacTu
KOJIMPOBaHMs HHYOPMALIUH U CUCTEM CUUCIICHHUSI.

OCHOBEI APXUTCKTYPhbI BBIYHCIIUTEILHON TEXHUKH
B pesynbTate BBITOTHEHHS 1a00PAaTOPHBIX PaOOT CTYIEHT HOIy4YaeT 3HAHUS U YMEHUSI B 0071acTH
JIOTHYECKUX OCHOB PabOTHI KOMIIBIOTEPA.

[TakeTs! npuknagHbIX porpaMM. PaboTta ¢ TEKCTOBBIM MPOIIECCOPOM
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATUI CTYACHT MOJy4a€T 3HAHHUA U YMCHHS B obJactu
pa60Tm C TEKCTOBBIMHU JTOKYMEHTaMH C IMOMOMIbIO MPUKIAHOI'O MPOTPaMMHOT0 OecneueHus

[TakeTs MPUKIIAAHBIX IIPOTpaMM. Pa6ota ¢ QJICKTPOHHBIMU Ta6J'II/II_[aMI/I
B pe3ynpTare BRINOTHEHUS MPAKTHYECKUX 3aHATUH CTYACHT MOJIyYaeT 3HAHUS U yMEHUs B 001acTi
paboThI ¢ NMEKTPOHHBIMU Ta0IMIIAMH € TIOMOIIBIO MPHUKIATHOTO MPOrPAMMHOT0 OecriedeHusl.

[TakeTs! npuknagHbIX MporpaMM. PaboTa ¢ 3JeKTpOHHBIMU NPE3EHTALUSIMU
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJY4aC€T 3HAHUA U YMCHUSA B obnactu
MOATOTOBKH 3JICKTPOHHBIX HpeSeHTaL{I/Iﬁ C IMIOMOUIBIO MPUKJIAAHOI'O IPOTPAMMHOTI0 OecreyeHus.

BBe,[[eHI/IC B 0a3nl JaHHBIX
B pe3ynbrare BHIMOTHEHHS IPAKTUYECKUX 3aHATUN CTYJEHT MOJTy4aeT 3HaHUS U YMEHHUS B 00JacTH
PaboThI CO CTPYKTYPUPOBAHHBIM SI3BIKOM 3a1mipocoB SQL.

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
B pesynbTate BBINOTHEHHS NPAKTHIECKUX 3aHATHH CTY/ICHT IOJIy4aeT 3HaHHUsI M1 YMEHUsI B 00J1acTH
PaboThI CO CTPYKTYypaMU AaHHBIX U Pa3pabOTKe alrOpUTMaMHU.

[IporpammupoBanue Ha Python
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJIy4a€T 3HAHUA U YMCHUS B obnactu
paboThI ¢ IepEMEHHBIMHU PA3HBIX TUIIOB U ONEPAIMsIMH HaJl HUMH B SI3bIKE MTporpamMMmupoBanus Python.

AHnanus u BU3yaJIn3allusd JaHHBIX. bubauoreku BU3YyaJIU3allun
B pe3ynbTate BHIOIHEHHS NPAKTHYECKUX 3aHATHIA CTYICHT T0JIy4aeT 3HaHHUsI U YMEHUsI B 00J1aCTH
paboThI ¢ GubIMoTEeKaMH BH3yaIM3allii JaHHBIX B SI3bIKE TporpamMmupoBanus Python.

10

AHanmM3 ¥ BU3yan3anys JaHHbIX. bubmmoTexkn 00paboTKy 1 aHAIM3a JaHHBIX
B pe3ynbTaTe BBIIOTHEHHS MPAKTUYCCKUX 3aHATHI CTYICHT MOTyYaeT 3HAHUS M YMEHUsI B 001aCTH
paboTsl ¢ OnbIMoTEKOM 00pabOTKM M aHaNIN3a JaHHBIX pandas B si3bIke nporpammuposanus Python.

11

Pabota ¢ reogaHHBIMH
B pesynbTate BHIMTOIHEHHS NPAKTHISCKUX 3aHATHI CTYICHT T0JIy4aeT 3HaHHsI U YMEHUsI B 00J1aCTH
pabotel ¢ TUC FlexGIS B s1361k€ iporpammupoBanus Python.
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12

MopenupoBaHue TPaHCIOPTHBIX IIOTOKOB
B PEIYIbTATC BBIMIOJTHCHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJIy4ac€T 3HaHUA U YMCHUS B obnactu
paboTs! ¢ marhopmMoil UMUTAIIMOHHOTO MoenpoBanus AnyLogic.

13

BBeI[eHI/IC B HCKYCCTBBIGHHBIﬁ HUHTCIIJICKT U MallIMHHOC o6yquI/Ie. OCHOBBI MAaTMHHOTO

0o0y4eHus
B pe3ynbTaTe BBITOMHEHHS PAKTHYCCKHUX 3aHATHI CTYACHT MOJTy4aeT 3HAHUS U yMEHUS B 00J1aCTH
MAIIPHHOTO 00YYeHNs B sI3BIKE porpaMMupoBanus Python.

14

BBenenne B MCKyCCTBBIEHHBIH HHTEIUIEKT U MalIMHHOE o0y4yenue. Heliponusie cetn
B pe3ynpraTe BRINOITHEHUS MPAKTHYECKIUX 3aHATHH CTYAEHT ITOTy4daeT 3HaHUSI U YMEHHUS B 00J1acTu
MIOCTPOEHHMS MO/IENIEil Ha OCHOBE HEHPOHHBIX CeTeil B sI3bIKe MporpaMMupoBanus Python.

15

COBpeMeHHBIe TEXHOJIOTHUU UCKYCCTBECHHOI'O MHTCIIJICKTA B T‘paHCHOpTHOfI oTpaciiu
B pesynbTaTe BHINONHEHHS TPAKTUYECKUX 3aHATHH CTYJICHT MOJIy4aeT 3HAaHHUS 1 yMEHHS B 00JIacTh
IIPUMEHEHHUS] PEKOMEHIATEIIBHBIX CUCTEM B TPAHCIIOPTHOM OTpAaciIu.

16

WNurepener Bemieit (IoT) B TpaHCHOPTHBIX cucTEMax
B pesynbTaTe BBITIOTHEHHS NPAKTHIECKUX 3aHATHI CTYICHT IOJy9aeT 3HAHUA M YMEHUS B 00J1acTH
paboTHI ¢ MHCTPYMEHTOM MPOEKTHPOBaHUs ycTpoiicT MuaTepreTa Bemei (IoT).

17

O6naynble aTGopMbl U HU(PPOBBIE CEPBUCHI

B pesynbTaTe BHINONHEHHS IPAKTUYECKUX 3aHATUI CTYICHT MOyJyaeT 3HaHUA U YMEHHS B 00/1acTH

paboThl ¢ UHCTpyMeHTaMH TecTupoBanusi APl nngpoBbIx cepBHCOB.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

o/

Bua camocrositensHOM paboThI

IToaroroBka k J'Ia60paTOpHBIM pa60TaM U MPAKTUYCCKUM 3aHATUAM

N3yuenue yueOHOI muTeparypsl

IToaroToBka Kk MPOMEKYTOYHOM aTTECTALUHI

ITonroToBka K TEKyemMy KOHTPOIIIO

IToaroroBka k HpOMe)I(YTO‘{HOfl aTTeCTaluu.

| O B W N|

IToaroToBka K T€KyIemMy KOHTPOJIIO.

5. IlepeueHp wu3AaHUN, KOTOpPBIE PEKOMEHIYETCS WCIOJIb30BaTh IIPU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

11\/?1 bubnuorpaduueckoe onucanue Mecto nocryna

1 | Kyaunos, 0. 1. OcHOBBI coBpeMEHHOI https://e.lanbook.com/book/392393
nHQOpMATHKH : ydebHOe mocobue s By3os / 10, 1. | (nata obpamenus: 30.04.2025)
Kynunos, ®. ®. [Tamenko. — 6-e uzsa., crep. —
Cankr-IlerepOypr : Jlans, 2024. — 256 c. — ISBN
978-5-507-47572-8. — TeKcT : 3IeKTPOHHBIN

2 | Jlorynosa, O. C. Madopmaruxa. Kypc nexuuii : https://e.lanbook.com/book/213206

yue6nuk / O. C. Jlorynoa. — 2-¢ u3/., ucrp. u gon. | (Aara obpamenus: 30.04.2025)




— Camnkr-IlerepOypr : Jlans, 2022. — 148 c. —
ISBN 978-5-8114-3266-0. — TeKcCT : 3IeKTpOHHBIN

3 | Bakmsikos, [1. B. Undopmaruka : yueOnuk / I1. B. https://e.lanbook.com/book/241034
3aknakoB. — 5-e u3a. — Mocksa : JIMK Ilpecc, (nata obpamenust: 30.04.2025)
2021. — 750 c. — ISBN 978-5-97060-921-7. —

TeKCT : ANeKTPOHHBIN

4 | Opnoga, . B. Undopmaruka. [Ipaktuueckue 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 : 3JIeKTPOHHBIN

5 Kanmeikosa, C. B. Pa6ora ¢ Tabnmmamu B Microsoft https://e.lanbook.com/book/226487
Excel : Yue6Ho-MeToaMuecKoe ocobue s Byzo / | (Aara obpamtenus: 30.04.2025)

C. B. Kanmpikoga, E. 1O. Spomesckas, U. A.
WBanoBa. — 3-¢ u3n., crep. — Cankr-IletepOypr :
Jlanp, 2022. — 136 ¢. — ISBN 978-5-507-44447-2.
— Texcr : 351eKTpOHHBIN

6 | Uudopmaruka. [Ipukiaansie mporpaMmubie cpeactsa | https://e.lanbook.com/book/369905
: yuebHOe mocobue / A. A. Kapaska, E. C. Boponosa, | (1ata oopamenms: 30.04.2025)

O. H. UBanoga [u ap.]. — HoBocubupck : CI'YBT,
2023. — 225 ¢. — TeKcT : 3NeKTPOHHBIN

7 | Opnsuckas, H. 1. Madopmaruka : yue6Hoe mocooue / | https://e.lanbook.com/book/254276
H. I1. Opnsnckas. — Kpacnonap : Ky6I'AY, 2020. — | (zata obpamenns: 30.04.2025)
158 c. — ISBN 978-5-907373-16-7. — Tekcr :

AIEKTPOHHBIN

8 | Jlomymanckwuii, B. A. UHpopmaTrka u KOMIIBIOTED : 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 : 31€KTPOHHBIN

9 Toxmakos, I'. I1. ba3sl manHaeix: Mogenu u https://e.lanbook.com/book/259706
CTPYKTYpHI JAaHHEIX, 51361k SQL, mporpammuposanue | (1ata obpamenns: 30.04.2025)
6a3 manHbIX : yueOHoe nocoodue / I'. I1. TokmakoB. —

Vaesaoscek : YaI'TY, 2021. — 362 ¢. — ISBN 978-5-
9795-2184-8. — TeKcT : IIeKTPOHHBIN

10 | Aradonos, A. A. OcHoBbI TexHOJIOTHH 6a3 maHHbIX : | https://e.lanbook.com/book/406457
yue6Hoe mocobue / A. A. Aradponos, A. M. benos. — | (1ara odpamenns: 30.04.2025)
Camapa : Camapckuil yausepeutet, 2023. — 304 c.

— ISBN 978-5-7883-1915-5. — Tekcr :
3JIEKTPOHHBIN

11 | Konecuukos, A. A. Ba3sl mpocTpaHcTBeHHBIX JaHHbIx | https://e.lanbook.com/book/317426
: yueOHO-MeToiIeckoe nocobue / A. A. (mara obpamenus: 30.04.2025)
Konecnuxos, I1. FO. byrakoB. — HoBocuOupck :

CIr'yruT, 2022. — 87 ¢. — ISBN 978-5-907513-38-
9. — TeKcT : ANMeKTPOHHBIN
12 | MaBnos, JI. A. CtpykTyps! u anroputmbel o6padotkn | https://e.lanbook.com/book/156929

JMaHHBIX : yaeOHuk ais By3oB / JI. A. Ilasnos, H. B.

(mata obpammenus: 30.04.2025)




[TepBoBa. — 3-¢ u3n., crep. — Cankr-IlerepOypr :
Jlanp, 2021. — 256 c. — ISBN 978-5-8114-7259-8.
— Texcr : 351eKTpOHHBIN

13

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

https://e.lanbook.com/book/218699
(marta oopammenus: 30.04.2025)

14

Turos, A. H. Python. O6paboTka nanHbIX : yueOHO-
MeToguueckoe mocodue / A. H. Turos, P. ®@. Ta3uesa.
— Kazans : KHUTY, 2022. — 104 ¢c. — ISBN 978-5-
7882-3171-6. — TekcT : 2IEKTPOHHBIN

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

15

Cesepanc, Y. P. Python nys Bcex / Y. P. CeBepanc ;
nepeBoJi ¢ anriuiickoro A. B. CHactuna. — Mockaa :
JMK Ilpecc, 2021. — 262 c. — ISBN 978-5-93700-
104-7. — TeKcT : 2IeKTPOHHBII

https://e.lanbook.com/book/241115
(mata obparenus: 30.04.2025)

16

Kanutsun, B. A. BBenenue B nporpaMMupoBaHue Ha
Python : yue6HOe mocobue / B. A. KanurBun. —
Juneunk : Jlunenkwnii I'TTY, 2023. — 84 ¢. — ISBN
978-5-907655-86-7. — TekcT : 3EeKTPOHHBIH

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

17

bananos, A. H. AHanu3 gaHHbIX : yueOHOE ocodue
st CI1O / A. H. bananoB. — Cankr-IletepOypr :
Jlansb, 2024. — 80 c. — ISBN 978-5-507-49145-2. —

Tekcr : 27IeKTpOHHBIN

https://e.lanbook.com/book/405491
(mara oopamienus: 30.04.2025)

18

Makxkunny, Y. Python u ananu3 nanusix / Y.
MakKuHHH ; IepeBoJl ¢ aHTIuiickoro A. A.
CnuHKMHA. — 2-0€ U3]1., uchp. u Jor. — MockBa :

JMK IIpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5. — TekcT : 31eKTPOHHBIN

https://e.lanbook.com/book/131721
(mara ooparenus: 30.04.2025)

19

[Ilep6akos, B. B. I'eonndopmarmonnas cuctema u
['MC-texHonoruu : yueOHO-MeTOoANYECKOE ocodue /
B. B. lllep6axoB. — HoBocubupck : CI'VIIC, 2022.
— 36 c. — ISBN 978-5-00148-318-2. — Tekcr :

JJIEKTPOHHBIN

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

20

['op6aues, A. M. MojenupoBaH#e TPaHCIOPTHBIX
cucteMm B cpene AnyLogic : yuebHoe mocobue / A. M.
I'op6aues. — Cankt-IlerepOypr : III'YIIC, 2020. —
47 c. — ISBN 978-5-7641-1482-8. — Tekcr :

3JIEKTPOHHBIN

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

21

bananos, A. H. MamunaHoe o0yueHue u
UCKYCCTBEHHBIN MHTEIJIEKT : yueOHOe mocodue st
By30B / A. H. bananoB. — 2-e u3n., crep. — CaHKT-
[TetepOypr : Jlans, 2025. — 172 ¢. — ISBN 978-5-
507-52891-2. — TeKcT : JIeKTPOHHBIN

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




22 | Mutuna, O. A. TeXHOIOTHH U HHCTPyMEHTapHi https://e.lanbook.com/book/368633
MalIMHHOrO 00yueHus : yueOHoe nocobdue / O. A. (mata obpamenms: 30.04.2025)
Mutuna, B. B. XKapos. — Mocksa : PTY MUPDA,
2023. — 203 ¢c. — ISBN 978-5-7339-1758-0. —
TeKCT : ANeKTPOHHBIN

23 | 3aneuynukos, C. B. OCHOBBI HHTEIUICKTYaJILHOT'O https://e.lanbook.com/book/355580
aHaNM3a JaHHBIX ¥ MaNIMHHOTO 06yueHns: Koncnekr | (Aata obpamenns: 30.04.2025)

nekiui : yaeOnoe mocodue / C. B. 3aneuHukoB. —
Mocksa : HUAY MU®DU, 2022. — 136 c. — ISBN
978-5-7262-2856-3. — TeKCT : 3IeKTPOHHBIN

24 | JIn, I1. Apxutektypa untepHera Bemei / I1. Jlu ; https://e.lanbook.com/book/345134
TnepeBojl ¢ aHrMiickoro M. A. Paiitmana. — Mocksa | (#ata obpamenus: 30.04.2025)

: AMK Tlpecc, 2020. — 454 ¢. — ISBN 978-5-97060-
784-8. — TekcT : AIeKTPOHHBIN

25 | Peiin, T. C. OcHoBBI HH(pOPMAITTOHHON https://e.lanbook.com/book/427526
6e3omacHocTH : yuebHoe nocobue / T. C. Peiin, B. B. | (nata obpamenus: 30.04.2025)
Toprynbkun. — Kemeposo : KemI'VY, 2024. — 117 c.
— ISBN 978-5-8353-3270-0. — Tekcr :

AJIEKTPOHHBIN
26 | Hecrepos, C. A. OcHoBbI HHGOPMAITMOHHON https://e.lanbook.com/book/370967
6esonacuoctu / C. A. HectepoB. — 3-¢ usj., crep. — | (2ata obpamenus: 30.04.2025)

Cankr-IlerepOypr : Jlanb, 2024. — 324 ¢. — ISBN
978-5-507-49077-6. — TeKcCT : 2IIeKTPOHHBIN

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BAThCS IIPH
OCBOCHUU JUCUUIUIUHBI (MOYJIA).

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

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

- JTOKYMEHTaIU 1o SI3BIKY MIporpaMMHUpPOBaHUSI Python
(https://docs.python.org/3.12/);

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

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

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

- JOKyMEHTAIUs o oubmmoTeKe Bokeh
(https://docs.bokeh.org/en/latest/docs/user_guide.html);

- JIOKyMEHTAIus 1o oubIMoTeKe Pygal

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



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

- JIOKYMEHTAIUs 10 ounoInoTEKE SimPy
(https://simpy.readthedocs.io/en/latest/topical_guides/index.html);

- TOKyMEHTalus 1o 1miaTdhopMe UMUTAIIIIIHOOTO MoaenupoBanus AnyLogic
(https://anylogic.help/ru/);

- JIOKYMEHTAIUs 1o OoubImoTeKe TensorFlow
(https://www.tensorflow.org/tutorials?hl=ru);

- JokyMmeHTamuss 1o  OubOmmorexke  Scikit-Learn  (https:/scikit-
learn.org/stable/user_guide.html);

- AJOKYMCHTAILUA 110 HHCTPYMCHTY TCCTUPOBAHHA Postman
(https://learning.postman.com/docs/introduction/overview/).

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  pacHpOCTPaHIEMOTO
IPOrpaMMHOr0 OOecnedYeHus, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEOOXOUMOTrO Il OCBOCHUS JUCIIUILIMHBI (MOJTYJIs).

- TTaKeT MPUKIATHOTO MPOrpaMMHOro odecrnedeHus (0PUCHBIE MPUITOKEHUS);
- SI3BIK MporpammMupoBanus Python;

- Iu1atropMa UMUTAIMOHHOTO MoieupoBanus AnylLogic;

- postgreSQL,;

- postman.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOW ©0a3bl, HEOOXOIUMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Aynutopus Uil MPOBEICHUS 3aHATHN JICKIIMOHHOTO THITA JOJDKHA OBITH
OCHAaIllecHa TIEPCOHAILHBIM KOMIIBIOTEPOM H HAOOpOM JE€MOHCTPAIIMOHHOTO
00opyI0BaHUS.

Aynuatopus Il TPOBEICHUS TMPAKTUYCCKUX M JIAOOPATOPHBIX 3aHITHN
J0JKHA OBITh OCHAIIICHA ITEPCOHATBLHBIMU KOMITBIOTEPAMH.

9. ®opma MPOMEKYTOUHOU ATTECTALINU:

Dk3aMeH B 1 cemecTpe.
3ayeT BO 2 ceMmecTpe.

10. OueHouHbIe MaTEpHUATIBI.



OrneHOYHBIE MaTEePUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUHA TPOMEKYTOTHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTODBI:

CTapIIUi pernoaBarenb KaQeapsol
«udpoBbie TEXHOTOTHH YIPABICHUS
TPAaHCHOPTHBIMU MPOLECCAMI)

CoryiacoBaHo:

3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUU

N.C. PazxxuBaiikua

B.E. HyroBnu

H.A. AunpusiHoBa



