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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enbto ocoBenust nucuunuinbl «MHpopmMaTHKa U OCHOBBI UCKYCTBEHHOTO
WHTEJUICKTay sBJseTcs (QopmupoBaHue y oOydarommxcs (¢(yHIaMEHTAIBHBIX
3HaHUU ¥ YMEHHUH B o0sacTu MHPOPMATHKK M MH(YOPMAIMOHHBIX TEXHOJOTHUH,
MIPOTPaMMUPOBAHUS, aHAJIN3A JAHHBIX U KICKYCCTBEHHOTO MHTEIUIEKTA.

3amaun JaHHOW TUCHUTIIUHBI:

- (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, IPeoOpa30BaHUsl U MIEpPEIayH;

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

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

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

- ¢hopmupoBanue GyHIAMEHTAJIBHBIX 3HAHUW U YMEHUN B 00J1acTH PabOThI
0a3 TaHHBIX U CUCTEM yIpaBJieHUsI 0a3aMU JTaHHbIX;

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

- (opmupoBanue (QyHIAMEHTATBHBIX 3HAHUA W YMEHUU B 00JacTH
nporpamMMupoBanus 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
PUMEHEHUE COBPEMUEHHBIX TEXHOJOTUH MCKYCCTBEHHOTO HWHTEIJIEKTa B
TPAHCIIOPTHOM OTPaCIIH;

- (opmupoBanue (QyHIAMEHTAIBHBIX 3HAHUA W YMEHUW B 00JacTH
texHosoruii Murepuera Benieit (IoT) B TpaHCIOPTHBIX CUCTEMAX;

- hopmupoBanue PyHIaMEHTATBHBIX 3HAHUNA U YMEHUN B 00J1aCTH 00Ta9HBIX
mw1atGopm u HudpPOBHIX CEPBUCOB;



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

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

[Tepeyerr (GopMHUpYEeMBIX pe3yiIbTaTOB OCBOCHHS  0Opa30BaTEILHOM
porpaMmbl (KOMIIETEHIIUM) B pe3yJibTaTe OOy4YEHUS 110 JUCIUIUIUHE (MOTYIIIO):

OIIK-3 - CnocobeH mpuMeHATh 06a30BbIe IUPPOBbIE U MHPOPMAIIMOHHBIE
TEXHOJIOTUH, BKIIFOYash METOJbl HWCKYCCTBEHHOTO WHTEUIEKTA W MAIIWHHOTO
oOydenus, s cOopa, oOpabOTKHM, XpaHEHHWs, TEpenadyd W aHaIu3a JaHHBIX,
NPOTHO3UPOBAHMS,  ONTUMH3AIMM W aBTOMATHU3allMd  MPOILECCOB B
npoQecCHOHATBFHON IEATEIBHOCTH 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 KOJUPOBaHUS MHGOPMAIIHH;

- 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 U CTPYKTYPHI TaHHBIX;

- CHHTAKCHUC ¥ OCHOBHBIE KOHCTPYKIIMH sI3bIKa TporpammupoBanus Python;

- IPUHITUIIBI aHAJTA3a W BU3YAJIM3aIliU JaHHBIX;

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

- METOJIbI MOJICIMPOBAHUS TPAHCIIOPTHBIX TOTOKOB;

- OCHOBHBIC TIOHSATHS U METObl MAIIMHHOTO OOyUYEHHUS U MCKYCCTBEHHOTO
MHTEIJICKTA,;

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

- ocHOBbI TexHosoruit Uutrepuera 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;

- pa3pabaThIBaTh U aHAIM3UPOBAThH AITOPUTMBIL;

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

- aHaNW3MPOBATh M BHU3YaTU3UPOBATHh JAHHBIE C TOMOINBIO OUOIMOTEK
Python;

- pabdotath ¢ reoganubiMu U ['MC-cuctemamu;

- CO3/1aBaTh MOJIEJIA TPAHCIIOPTHBIX TTOTOKOB;

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

- HCTIOJIb30BATh OMOIMOTEKH JIJ1s1 pa0OThI ¢ HEHPOHHBIMU CETSAMH;

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

- mpoekTupoBaTh ycrpoiictBa MuTepuera Bemeit (IoT);

- HCTOJBb30BaTh 0OJauHble mIatGopmbel U TectupoBath APl mudpoBbix
CEPBUCOB;

- IPUMEHSTh OCHOBHbIE PUHIUIIBI MH()OPMALIMOHHON O€30MacHOCTH.

Baagern:

- HaBBIKAMH PAOOTHI C TEPCOHAIBHBIM KOMITBIOTEPOM W Pa3TUIHBIMU
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;

- HaBBIKAaMU MOJICITUPOBAHMS TPAHCIIOPTHBIX TIOTOKOB;

- 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 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

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. ConepxaHue JUCUUTUIUHBI (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 ¢ IEPCOHANBHBIM KOMIBbIOTEpOM Ha mpumepe 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 6a3el qanHbIX (B/]) u cucremsr ynpasnenns 6a3amu ganubx (CYB/);
- PeTSIIIUOHHAST MOJIEIb JIAHHBIX.

BBenenune B 0a3el qaHHbIX. MHOXKECTBA
PaCCManI/IBaGMHG 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
PaccmarpuBaeMblie BOpOCHL:

- OCHOBBI CTPYKTYD IAaHHBIX;

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

11

AJIFOpI/ITMI/I‘-ICCKI/IC 3aJa4uyun

PaccmaTpuBaeMblie 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 BU3yaJIM3allvuAad JaHHBIX. BHSyaJII/ISaIII/ISI
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

I'eonndopmanionHbIe CUCTEMBI
PaccmarpuBaemble BOIPOCHI:

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

20

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

- OCHOBBI TECOpHUHU MAaCCOBOT'O O6CJ'Iy)KI/IBaHI/I${;

- HHCKpCTHO-CO6BITHﬁHOC MOACINPOBAHUC.

21

MopaenupoBaHHue TPAaHCIOPTHBIX MTOTOKOB. AT€HTHOE MOJICIMPOBAHUE
PaccmarpuBaemble BONIPOCHI:

- areHTHOE MOJIECINPOBAHUE;

- AnyLogic.

22

BBC,Z[CHI/IC B HCKYCCTBLICHHLIﬁ HUHTCIIJICKT U MAIlIMHHOC O6y‘ICHI/IC. BBC,[[CHI/IG
PaccmarpuBaembie BOIPOCHI:

- HICTOPUS U OCHOBHBIE MOHATHSI UCKycCcTBeHHOTo uHTesuiekra (M),

- obnactu npumenenust I B TpancniopTHO# oTpacy.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

23

BBenenne B MCKyCCTBBIEHHBIA HHTEIUIEKT 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

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 KOMIIBIOTEPHOT'0 3PEHUS B TPAHCIIOPTHOM OTpaciy;

- 00pabOTKa eCTECTBEHHOI'O A3bIKA B TPAHCIIOPTHOM OTPACIIH.

27

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIIEKTAa B TPAHCIIOPTHON OTPACIIH.

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

28

Nntepener Bemeit (IoT) B TpancnopTHbIx cuctemax. OcHoBsl MHTepHeTa Beweit (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:

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

- 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 )
PaccmarpuBaeMblie BOIPOCHI:
- KIITFOYCBbLIC ITPUHIUIIBL obecrieueHus HH(bOpMaHHOHHOﬁ 6630HaCHOCTI/I;
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- HopMaTHBHAs 0a3a B 00yacTH HHPOPMAIMOHHOW 6€30IacHOCTH;
- IPOrpaMMHO-aINapaTHBIE CPEICTBA CUCTEMBI 00eceYeHNs] HHPOPMAIIMOHHON 0€30MacHOCTH.

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 PE3YIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT NOJIy4aC€T 3HaAHUA U YMCHUS B obJacTu
KOAUPOBAHUS I/IHCI)OpMaL[I/II/I U CUCTCM CUHCJIICHHUA.

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

OcHoBHI ¢ Linux
B pe3synbraTe BRIIONHEHHS 1TaOOPATOPHBIX pabOT CTYAEHT MOJyYaeT 3HAHHUS U yMEHHS B 00J1aCTH paboThI
¢ omnepainroHHo# cuctemoit Linux Ha npumepe Pexg OC.

[TakeTsl npuknaaHbIX porpaMmM. PaboTta ¢ TEKCTOBBIM MPOLIECCOPOM
B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX padOT CTYISHT MOTydaeT 3HAHUA U YMCHHS B O0JIACTH
(I)OpMaTI/IPOBaHI/Iﬂ QJICKTPOHHBIX JOKYMCHTOB € IOMOIIBIO NPUKIAAHOTO IPOrpaMMHOI0 OecricyeHusI.

[TakeTs! npuKIaaAHBIX porpamM. PaboTa ¢ 3IeKTpOHHBIMU TaOIUIIAMH
B pesynprarte BRIIOTHEHHUS 1a60paTOPHBIX PaObOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00JIaCTH
00pmaboOTKH TaHHBIX B 3JIEKTPOHHBIX TA0IUIAX C TOMOIIBIO MPUKJIAIHOTO IPOrPaMMHOTO OecTIeYeHusI.

ITakeTs! MPUKIIAAHBIX IIPOTpaMM. Pabora ¢ QJICKTPOHHBIMU MPE3CHTALIUAMU
B pesynprarte BRIIOTHEHHUS 1a60paTOPHBIX PaObOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00JIaCTH
MOATOTOBKH 3JIEKTPOHHBIX MPE3EHTAIMH ¢ TIOMOIIBIO MPHUKIIaJHOTO IPOTrPaMMHOT0 OecTieueHus.

Beenenue B 0a3el qaHHbIX. MHOXKECTBA
B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX pa0dOT CTYIEHT MOyJYaeT 3HAHHUS U YMCHHS B 00JIACTH PabOTHI
CO MHO>XECTBAMU U BBIIIOJIHCHUS onepaunﬁ HaJl MHOXECTBaAMU.

BBeI[eHI/IC B 0a3bl JaHHBbIX. HOCTpOGHI/Ie CXCMbI JaHHBIX
B pe3ynprarte BRINOTHEHUS Ta00PAaTOPHBIX PaOOT CTYIEHT MOJTy4yaeT 3HAaHUA U YMEHHS B 00acTH
MOCTPOCHHUSA CXEMBI 6a3bl TaHHBIX C IIOMOIIBIO BCTPOSHHBIX HHCTpyMeHTOoB CYB/I.

Beenenue B 6a3bl gqanubix. [locrpoenne 3anpocos k CYBJ]
B pesynbTate BBITOIHEHHS 1a00PATOPHBIX PAOOT CTYIEHT MOJyYaeT 3HaHUs U YMEHUs B 00acTu
BbInosHeHus 3anpocoB k CYB/] Ha sa3bike SQL.

10

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
B pe3ynbrare BHIMOTHEHHS IPAKTUYECKUX 3aHATHH CTYICHT MMOJIydaeT 3HAaHUS U YMEHUs B 001acTH
paboThI CO CTPYKTYPAMHU JAHHBIX U pa3paboTKe aJIrOpUTMaMH.

11

AHFOpI/ITMBI U CTPYKTYPBI JaHHBIX. HOCTpOCHI/IC AJITOPUTMOB. C10KHOCTh AJITOPUTMOB
B pe3ynbrare BHIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS M YMEHUS B 001acTH
MOCTPOEHHUS aITOPUTMOB C MIOMOIBI0O HHCTPYMEHTOB MOCTPOEHUS Juarpamm. [lonydaer 3HaHUSA U yMEHUS
B 00JIACTH OIICHKH CJIO)KHOCTH aJITOPUTMOB C IIOMOIIIBIO PA3IUIHBIX HOTALIUH.

12

[IporpammupoBanue Ha Python
B PE3YIbTATC BBINIOJTHCHHUSA NPAKTUYCCKUX 3aHATHI CTYACHT MOJIy4a€T 3HAHUA U YMCHUS B obnactu
paboTHI ¢ IEPEMEHHBIMU Pa3HbIX TUIIOB M ONEPALMAMHE HaJl HAIMH B sI3bIKE ITporpaMmmupoBanus Python.

13

[IporpammupoBanue Ha Python. AnroputMuuncKie KOHCTPYKIIUU
B pesynbrare BeIMOTHEHHUS Ta00PATOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS ¥ YMEHUS B 00JIaCTH pabOThI
C YCJIOBHBIMH OIlepaToOpaMHK M LIUKIJIAMH B sI3bIKe ITporpammupoBanus Python.
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14

[IporpammupoBanne Ha Python. @yHkmum
B PE3YIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT NOJIYy4aC€T 3HaAHUA U YMCHUS B obacTu pa6OTLI
¢ GyHKUMAMH B sI3bIKE TporpammupoBanus Python.

15

[TporpammupoBanue Ha Python. Komnekmum
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT MOJIy4acT 3HAHUA U YMCHUA B obacTu paGOTbI
CO CIHICKaMH U CIOBapsSMH B SI3bIKE IporpaMMupoBanus Python.

16

AHanu3 ¥ BU3yanu3anus JaHHBIX. BUOIHOTeKH BU3yanu3aun
B pe3synbTaTe BBIIOMHEHHS MPAKTHYECKUX 3aHATHI CTYICHT MOTy4YaeT 3HAHUS M YMEHUS B 00J1aCTH
paboThl ¢ 6ubmoTeKoi 00padOTKM M aHANM3a JaHHBIX pandas B sS3bIKE MPOrpaMMEpoBaHus Python.

17

Ananmu3 u BU3YyAJIN3alluA JJaHHbIX. O6pa60TKa N aHaJIM3 JaHHBIX
B pesysnbraTe BHINONHEHHMS J1TAOOPATOPHBIX pabOT CTY/ICHT MOJy4aeT 3HAHUS U YMEHHUS B 001aCTH
00paboTKU 1 aHaJIM3a JAHHBIX C TIOMOIIBI0 OMOIMoTeKH pandas B si3bIKe porpamMupoBanust Python.

18

Ananus u BU3yaJIM3allvuAd JaHHBIX. BHSyaJII/ISaIII/IFI JaHHBIX
B pesynabTaTe BRITOTHEHHS TA0OPATOPHBIX padOT CTYICHT IOJTydaeT 3HAaHHUSI U YMEHHS B 00IacTH
BU3yaJIN3alM{ JaHHBIXC IOMOIIBIO Pa3IMIHBIX OMOIHOTEK B SI3bIKE ITporpaMMupoBanus Python.

19

Busyanmzanus reonanaeix. O06paboTka reoganHbIX
B pesynbraTe BHINONHEHHMS J1TAOOPATOPHBIX pabOT CTY/JICHT MOJy4aeT 3HAHUS U YMEHHUS B 001aCTH
BU3yaJIn3alMy Te0AaHHbIX U Pa0OThl C HUMH B sI3bIKe porpammupoBanus Python.

20

MOI[GJ'II/IpOBaHI/IC TPAaHCIIOPTHBIX ITIOTOKOB. I[HCerTHO'CO6BITHﬁHOC MOJCIUPOBAHUC
B pesysnbraTe BHINONHEHHMS J1TAOOPATOPHBIX pabOT CTY/ICHT MOJy4aeT 3HAHUSI U YMEHHUS B 00J1aCTH

JIUCKPETHO-COOBITHHHOTO MOJICITUPOBAHHUS C IIOMOIIBI0 OMOHoTekn SimPy B sI3BIKE IPOTpaMMUPOBAHHS
Python.

21

MogenupoBaHue TPaHCIOPTHBIX MOTOKOB. ATEHTHOE MOJICIIUPOBAHNE
B pesynbTate BRIIIOTHEHHS TA0OPATOPHBIX paOOT CTYICHT IOJTy4aeT 3HaHHUI U YMEHHS B 00JIaCTH areHToro
MOJICIMPOBAHMSA C IIOMOIIBIO MIIaT(HOPMBI MMHTAIIHOHHOTO MozenupoBanus AnyLogic.

22

BBejieHIe B ICKYCCTBEHHBIH MHTEIUICKT U MAITMHHOE 00ydeHre. OCHOBBI MAIIMHHOTO
oOydeHus

B pe3ynpTare BRINOTHEHUS MPAKTHYECKUX 3aHATUN CTYACHT MOJIyYaeT 3HAHUS U yMEHUs B 001acTi
MAaIIMHHOTO 00y4YeHus B s3bIKe porpaMMuposanus Python.

23

BBenenue B MCKYCCTBEHHBIM MHTEIJIEKT U MallIMHHOE o0yueHue. Perpeccust
B pesynbTaTe BBINIOTHEHHS Ta00PATOPHBIX PA0OT CTYICHT MOJTyYaeT 3HaHU U YMEHHS B 00JIaCTH pPELIeHUs
3aj1a4 perpeccHy ¢ MOMOIIBI0 MAIMHHOTO 00y4YeHNs B sI3bIKe porpaMMuposanus Python.

24

BBe,[[eHI/IC B HCKYCCTBGHHLIﬁ HHTCJICKT U MallIMHHOC 06yquI/Ie. KJ'IaCCI/I(I)I/IKaI_II/IH
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOJydaeT 3HAHUS M YMEHUS B 00JIaCTH PEIICHUS
3a/1a4 K1acCu(pUKAIK ¢ TOMOIIHI0 MAIIMHHOTO O0yUYEeHUS B SI3bIKE MporpaMmmMupoBanus Python.

25

BBenenue B MICKyCCTBEHHBIN UHTEIUIEKT U MalIMHHOE o0yueHue. Kiactepusarus
B PE3yIbTAaTC BBINIOJTHCHUA J'Ia60paT0pHI>IX pa60T CTYACHT MOJY4acT 3HAHUA U YMCHUA B obnactu peuieHus
3a/1a4 Kj1acTepu3aluu € IOMONIbIO MAIIKUHHOT'O 06yquI/1;{ B A3BIKC IIPOTrpaMMHUPOBAHUA PythOl’l.

26

BBenenue B MCKYCCTBEHHBIM MHTEJUICKT M MalIMHHOE 00y4yeHue. HeitpoHHble ceTn
B pesynbrare BeIMOTHEHHUS Ta00PATOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS M YMEHUS B 00JIaCTH PEIICHUS
3a/1a4 MaIIHHHOTO 00yYeHUs TIOMOIIIBI0 HEHPOHHBIX CETEeH B SA3BIKE MporpaMMupoBanus Python.

27

COBpCMeHHLIC TCXHOJIOTHUU UCKYCCTBCHHOI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ oTpaciiu.

CucreMbl 00pabOTKH €CTECTBEHHTO SI3bIKA
B pesyinbTaTe BIMTOIHEHHS JTA00PATOPHBIX PabOT CTYIEHT MOJTyYaeT 3HAHKUS U YMEHHS B 00J1aCTH PaboThI
C CHCTEeMaMHU 00pabOTKU €CTECTBEHOTO SA3bIKA.

28

CoBpeMeHHbIE TEXHOJIOTUN UCKYCCTBEHHOT'O MHTEIIJIEKTa B TPAHCIIOPTHOM OTpaciu.
CucreMbl KOMITBIOTEPHOT'O 3PEHUS
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B pe3ynpraTte BRIIOTHEHUS Ta00paTOPHBIX pa0dOT CTYIEHT MOTydaeT 3HAHUA U YMEHHS B 00JIACTH PabOTHI
C CUCTEMaMH KOMITBIOTEPHOTO 3pEHUSI.

29

NudopmarnmonHas 6€301macHOCTb
B PE3YIbTATC BBINIOJTHCHUSA J'IaGOpaTOpHI)IX pa60T CTYACHT NOJIYy4a€T 3HaAHUA U YMCHUS B UCIIOJIb30BaAHUSA
IMporpaMMHO-alImapaTHbIC CPEACTBA CUCTEMbL obecrneueHus PIH(l)OpMaHPIOHHOfI 0e30I1aCHOCTH. .

30

O6naunsie aThopmsl 1 uppoBsie cepBUcH. API
B pesynpraTte BRIIOTHEHUS Ta00paTOPHBIX pa0dOT CTYISHT MOTydaeT 3HAHUSA U YMEHHS B O0JIACTH
tectupoBanust API mudpoBeIx cepBHCOB.

31

O6nagnsie uiarGopmel ¥ mHpoBbIe cepBUChl. OOMavHbIe MIATHOPMBI
B PE3YIbTATC BBINIOJIHCHUSA J'IaGOpaTOpHI)IX pa60T CTYACHT NOJIy4a€T 3HaAHUA U YMCHUS B obiactu pa6OTLI
00sauHbIX TIAT(HOPM.

32

Hutepener Benieit (IoT) B TpaHCIIOPTHBIX CUCTEMAX
B pe3ynpraTte BRIIOTHEHHUS JTAOOPAaTOPHBIX Pa0OT CTYIEHT MOJTydaeT 3HAHUS U YMEHHS B 001aCTH
npoeKTHpoBaHus ycTpoiicT MHTepenTa Bemei (IoT).

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

/o

By camocrosTenbHOM paboThI

IToaroroBka k J'Ia60paT0pHBIM pa60TaM H IPAKTHYCCKHUM 3aHATHAM

N3ydenue yueOHON IUTEpaTyphl

IToaroroBka k HpOMe)KYTO‘-IHOI\/’I aTTeCTaluu.

B W DN

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. llepeueHp wu3AaHUN, KOTOPHIE PEKOMEHIYETCS WCIOJIb30BaTh IIPH

OCBOCHUU JUCUUIUIUHBI (MOIYJIA).

J; bubnmorpaduyeckoe onucanue Mecrto nocrymna

1 Kynunos, FO. U. OcHoBBI cOBpeMeHHOU https://e.lanbook.com/book/392393
uHQOpMATHKH : ydebHOe mocobue s By3os / F0. 1. | (nata obpamenus: 30.04.2025)
Kynuros, @. ®. [Tamenko. — 6-¢ u3., crep. —
Cankr-ITerepOypr : Jlans, 2024. — 256 c. — ISBN
978-5-507-47572-8. — TeKcCT : 3IeKTPOHHBII

2 | Jlorynosa, O. C. Uadopmaruxa. Kypc nexuuii : https://e.lanbook.com/book/213206
yuebnuk / O. C. Jlorynosa. — 2-¢ u3f., ucrp. u gon. | (Aara odpamenns: 30.04.2025)
— Camnkr-IlerepOypr : Jlans, 2022. — 148 c. —
ISBN 978-5-8114-3266-0. — TeKcCT : 2IeKTPOHHBIN

3 | Bakmsikos, [1. B. Undopmaruka : yueduuk / I1. B. https://e.lanbook.com/book/241034
3aknakoB. — 5-e u3a. — Mocksa : JIMK Ilpecc, (mara obpamenus: 30.04.2025)
2021. — 750 c. — ISBN 978-5-97060-921-7. —
Tekcr : 27eKTpOHHBIN

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

saganus / . B. Opnosa. — 2-e usg., crep. — Cankr- | (1ara odpamenns: 30.04.2025)




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

5 Kanmeikosa, C. B. Pabora ¢ Tabiumamu B Microsoft https://e.lanbook.com/book/226487
Excel : Yue6HO-MeTOIMYecKOe TTocobue 1yis By3os / | (Aata obpamenns: 30.04.2025)
C. B. Kanmpikoga, E. 1O. SApomesckas, U. A.
WBanoBa. — 3-e uzn., crep. — Cankr-IletepOypr :
Jlanp, 2022. — 136 c. — ISBN 978-5-507-44447-2.
— Texcr : 351eKTpOHHBIN

6 | Uudopmaruka. [Ipukiaansie nporpaMMmubie 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 : ANeKTPOHHBIN

7 | Opnsuckast, H. T1. Madopmaruka : yuebHoe mocooue / | https://e.lanbook.com/book/254276
H. I1. Opnsnckas. — Kpacuonap : Ky6I'AY, 2020. — | (nara obpautenus: 30.04.2025)
158 c. — ISBN 978-5-907373-16-7. — Texkcr :
AIEKTPOHHBIN

8 | Jlomymanckwuii, B. A. Uadpopmarruka u KOMIIBIOTED : https://e.lanbook.com/book/171025
yuebHoe nocobue / B. A. Jlonynianckuii. — (mata obpamenmst: 30.04.2025)
Boponex : BTYUT, 2020. — 132 c. — ISBN 978-5-
00032-480-6. — TekcT : 2JIEeKTPOHHBII

9 Toxmaxkos, I'. I1. ba3bl ganasx: Moaenn u https://e.lanbook.com/book/259706
CTPYKTYPhI JaHHBIX, 361k SQL, nporpammupoanne | (#ara oopamenns: 30.04.2025)
6a3 nmanHbIX : yueOHoe nocoodue / I'. I1. TokmakoB. —
Vaesaoscek : YaI'TY, 2021. — 362 ¢. — ISBN 978-5-
9795-2184-8. — TeKcT : 2IIeKTPOHHBIN

10 | Aragonos, A. A. OcHOBBI TeXHOJIOTHIA 0a3 manHbIX : | https://e.lanbook.com/book/406457
yueGHoe nocobue / A. A. Aradgonos, A. M. benos. — | (1ata obpamenns: 30.04.2025)
Camapa : Camapckuii yausepeuret, 2023. — 304 c.
— ISBN 978-5-7883-1915-5. — TekcrT :
AIEKTPOHHBIN

11 | Konecuukos, A. A. Ba3sl mpocTpaHcTBeHHBIX JaHHbIx | https://e.lanbook.com/book/317426
: yueGHO-MeToIMUecKoe Tmocodue / A. A. (mara obpamenus: 30.04.2025)
Konecnukos, I1. }O. byrakos. — HoBocubupck :
CI'yruT, 2022. — 87 ¢. — ISBN 978-5-907513-38-
9. — TeKcT : ANMeKTPOHHBIN

12 | ITaBnos, JI. A. CTpyKTypbI U anroput™sl o6padotku | https://e.lanbook.com/book/156929
JMaHHBIX : yaeOHuk s By3oB / JI. A. Tlasnos, H. B. (mata obpamenust: 30.04.2025)
[TepBoBa. — 3-¢ m3n., crep. — Cankr-IlerepOypr :
Jlanb, 2021. — 256 ¢. — ISBN 978-5-8114-7259-8.
— Texcr : 25eKTpOHHBIN

13 | CxBoproga, JI. A. CTpyKTypBbl U alITOPUTMBbI https://e.lanbook.com/book/218699

00paboTKH JaHHBIX : y4eOHO-METOUYECKOe Tocooue
/ JI. A. CkBoprosa, K. B. I'yces, C. M. Tpymmns. —
Mocksa : PTY MUPDA, 2021. — 235 ¢. — Teker :
3JIEKTPOHHBIN

(mara obpamenus: 30.04.2025)




14

Turos, A. H. Python. O6paboTka nanHbIX : yueOHO-
MeToguueckoe mocodue / A. H. Turos, P. ®@. Ta3zuesa.
— Kaszans : KHUTY, 2022. — 104 ¢c. — ISBN 978-5-
7882-3171-6. — TeKcT : 3JIeKTPOHHBIN

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

15

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

104-7. — TekcT : 2NeKTPOHHBII

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

16

Kanutsun, B. A. BBenenue B nporpaMMupoBaHue Ha
Python : yue6HOe mocobue / B. A. KanutBun. —
Junenx : Jlunenxwuii I'TTY, 2023. — 84 ¢. — ISBN
978-5-907655-86-7. — TeKcT : 37EeKTPOHHBIH

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

17

Maxkkunnu, Y. Python u ananus nanseix / V.
MakKHHHH ; IEPEBOJ C aHIIMHCKOTro A. A.
CrnuHkrHA. — 2-0€ U3I., UCIIP. U A01. — MOCKBA :
JMK Ilpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5. — TeKcT : AIeKTpOHHBII

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

18

[Ilepbakos, B. B. 'eonndopmarimonnas cucrema u
['MC-texHomoruu : yaeOHO-MeToANYECKOe mocobue /
B. B. llep6akoB. — Hosocubupck : CI'YIIC, 2022.
— 36 c.— ISBN 978-5-00148-318-2. — Tekcr :
JJIEKTPOHHBIN

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

19

['opbOaueB, A. M. MozenupoBaHue TpaHCIOPTHBIX
cucteM B cpeie AnyLogic : yaeOHoe mocobue / A. M.
I'op6aueB. — Cankt-IlerepOypr : III'YIIC, 2020. —
47 c. — ISBN 978-5-7641-1482-8. — Tekcr :

JJIEKTPOHHBIN

https://e.lanbook.com/book/222527
(marta oopamenuns: 30.04.2025)

20

bananos, A. H. MammnaHOe 00yueHue u
UCKYCCTBEHHBIN MHTEIJIEKT : yueOHOe mocodue st
By30B / A. H. BanmanoB. — 2-e u3n., crep. — CaHKT-
[TeTepOypr : Jlans, 2025. — 172 ¢. — ISBN 978-5-
507-52891-2. — TeKcT : 2IIeKTPOHHBIN

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

21

Mutnna, O. A. TeXHOIOrMH U UHCTPYMEHTapHil
MaIlIuHHOTrOo 00y4eHus : yueOHoe nocodue / O. A.
Mutuna, B. B. Xapos. — Mocksa : PTY MUPOA,
2023. — 203 c. — ISBN 978-5-7339-1758-0. —

TeKcT : 2EKTPOHHBIN

https://e.lanbook.com/book/368633
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6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIIOJIB30BATHCSA TIPU
OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

- JJIGKTPOHHO-OMOIMOTeYHass cuctemMa HaydHo-TeXHHYEeCKOH OHOIMOTEeKH
PYT(MUUT) (http://library.miit.ru/);

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

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

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

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

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

- JTIOKyMEHTAIUs I10 ouomoTeke Bokeh
(https://docs.bokeh.org/en/latest/docs/user _guide.html);

- JOKyMEHTAIUs o oubmuoTexe Pygal

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

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

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

- IOKyMEHTalus 10 iaTpopMe UMUTALIMIIHOOTO MoJenupoBanust AnyLogic
(https://anylogic.help/ru/);

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

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



- JIOKyMEHTaI s o HHCTPYMEHTY TECTUPOBAHUS Postman
(https://learning.postman.com/docs/introduction/overview/).

7. IlepedyeHb  JHUIIEH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

- TTaKeT MPUKJIATHOTO MPOrpaMMHOTo obecrieueHus (0PUCHBIE MPUTTOKEHUSA);
- SI3BIK MporpamMMupoBaHus Python;

- rutatgopMa UMUTAIMOHHOTO MoienpoBanus AnyLogic;

- postgreSQL,;

- postman.

8. Omucanue MaTepHAIBbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON IS
OCYIIIECTBJICHHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

Ayautopust JUIsl TIPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA JIOJDKHA OBITH
OCHAIIICHa TIEPCOHATBHBIM KOMITBIOTEPOM UM Ha0OpOM JIEMOHCTPAIMOHHOTO
000py10BaHUSI.

AyauTtopusi IJisi MPOBENEHUS NPAKTUYECKUX U JIAOOPATOPHBIX 3aHSATHI
JI0JIKHA OBITh OCHAIIIEHA MTEPCOHATIBHBIMU KOMITBIOTEPAMH.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3auet B 1 cemectpe.
DK3aMeH BO 2 ceMecTpe.

10. OuieHOUHBIE MAaTEPUAIIBI.

OueHOYHbIE MaTepUalibl, IPUMEHSIEMbIE MPU MPOBEIACHUHN MTPOMEKYTOUHON
aTTecTalny, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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