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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enbto ocoBenust nucuunuinbl «MHpopmMaTHKa U OCHOBBI UCKYCTBEHHOTO
WHTEJUICKTay» SBJsETCA (QopMUpoBaHHE y OOydJarommxcs (yHIaMEHTATBHBIX
3HaHUU U YMEHUH B 00yiacTU MHPOPMATHKU M MH(DOPMAILMOHHBIX TEXHOJOTHUH,
MIPOTrPaMMUPOBAHMS, aHAJIN3A TAHHBIX U UCKYCCTBEHHOTO HHTEIIICKTA.

3amaun JaHHOW TUCHUTIIUHBI:

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

- (opmupoBanue (yHIAMEHTAIbHBIX 3HAHUW W YMEHHMH B 00JacTH
uH(pOpMalliK, €€ BHJAX, MPEACTABICHUS B MaMITH KOMIBIOTEpA, CIIOCO0ax ee
cOopa, XxpaHeHus, MPeoOpa30BaHUs U TIepeaauH;

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

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

- popmupoBanue pyHIaMEHTATBHBIX 3HAHUM U YMEHUH B 00J1acTU 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 CTPYKTYpP 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
MaITMHHOTO O0yYEHHS U UCKYCCTBEHHOTO HHTEIIICKTA;

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

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

- hopmupoBanue PpyHIaMEHTATBHBIX 3HAHUN U YMEHUN B 00JIaCTH 00JIaYHBIX
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-1 - CnocobeH pemaTh WHXEHEPHBIE 3a7aud B MPOQPECCHOHATBHON
NEATEIIBHOCTH C UCIIOIb30BAHUEM METO/IOB €CTECTBEHHBIX HAYK, MATEMATUYECKOTO
aHaJIM3a U MOJICJINPOBAHMS;

OIIK-2 - CnocobeH TOHMMATh MPUHIMIBI PabOThl COBPEMEHHBIX
MHPOPMAIIMOHHBIX TEXHOJOTMH W HCIOJIb30BaTh MX JUISI PpELICHUs 3ajad
po(heCCUOHATILHON e TENIbHOCTH.

OO0yueHue 1o JUCIHUIUTHHE (MOTYJIII0) MPEIOIaraeT, 4To [0 €ro pe3ybTaTaM
oOyyaromuiicst Oyer:

3HaTth:

- OCHOBHBIE TTOHATHUS U HICTOPHUIO PA3BUTHS HH()OPMATUKH ¥ BEIYUCITATEIHLHOM
TEXHUKU;

- BUJIbI, CBOMCTBA U CIIOCOOBI KOJUPOBaHUS MHGOPMAIIHH;

- CUCTEMBbI CYMCIICHUS U JIOTHYECKUE OCHOBBI PAa0OTHl KOMIBIOTEPA;

- ApPXWUTEKTYpPy BBIYUCIHUTEILHON TEXHUKHM U TPHUHIMIB  PaOOThI
OTIEpPAIIMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEH W MPOTOKOJIOB MEePEAauy JaHHBIX;

- BUIbBl MPOTrPpaMMHOTO OOECHEYEeHHs] U OCHOBHbIE (PYHKIUU O(UCHBIX
IIPUITOKEHNM;

- IPUHIIUIIBI pabOTHI ¢ 6a3aMu JaHHBIX U s36IKOM SQL;

- OCHOBHBIC AJITOPUTMBI 1 CTPYKTYPhI TaHHBIX;

- CHHTAKCHUC ¥ OCHOBHBIE KOHCTPYKIIMH sI3bIKa TporpammupoBanus Python;

- IPUHIIMITBI aHATTM3a U BU3YAIU3alNH JaHHBIX;

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

- METOJIbI MOJICIMPOBAHUS TPAHCIIOPTHBIX TOTOKOB;

- OCHOBHBIC TIOHATHS W METOJbI MAIIMHHOTO OOYYEHHS M MUCKYyCCTBEHHOTO
WHTEJUICKTA,;

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

- ocHOBBI TexHosioruit Uutepuera Bemieit (IoT);

- MPUHITUIIBI pa0OThI 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 TPE3EHTALUSAMU;

- 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;

- aHaNU3MPOBATh M BHU3YaTU3UPOBATh JAaHHBIE C TMOMOINBIO OHUOIMOTEK
Python;

- pabdotath ¢ reoganueiMu U ['MC-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 TEPCOHAIBHBIM KOMITBIOTEPOM W Pa3TUIHBIMU
OTICPalIMOHHBIMH CHCTEMaMHU;

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

- HaBBIKAMU TIPOCKTHUPOBAHUS U PAOOTHI C 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 MTPUMEHEHHUS METOJI0B MAIIIMHHOTO 00YYEHUS K UCKYCCTBEHHOTO
WHTEJUICKTA IS PEIICHHSI MPAKTUIECKUX 3a/1a4;

- HaBBIKaMU paboTHI ¢ TexHoJorusmu MaTepuera Bemiei (IoT);



- HaBBIKAMHM HCMOJb30BaHUS 00NauHbIX miatgopm u padorel ¢ API

IU(POBBIX CEPBUCOB,;
- HaBbIKaMH oOecrneyeHus UHPOPMaIMOHHOM 0e30MacHOCTH Mpu padoTe ¢
KOMITbIOTEPHBIMU CUCTEMAMHU.

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

OO6miast TPyJIOEMKOCTh AUCHUILIMHBI (MOayisi) coctaBisier 6 3.e. (216
aKaJeMHYeCKuX Jyaca(oB).

3.2. O6bem pgucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJamommxcs ¢ MEJarorM4YeCKUMH  padOTHUKaAMU U (WIM)  JIHUIaMH,
MPUBJIEKAEMBIMHU K peaau3aiii 00pa3oBaTeIbHON MPOTpaMMbl Ha MHBIX YCIOBHSIX,
[P MPOBEJICHUHN yUEOHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHATHI Cemectp
Bcero

Nel | Ne2

KonrakTHas paboTa Ipu nNpoBeIeHUH YUeOHBIX 3aHATHI (BCEro): 160 | 80 80
B tom uucane:

3aHATHS JEKIIMOHHOTO 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
MearoruIecKuMU pPabOTHUKAMHK | (WJIH) JTUI[aMU, TIPUBJICKAEMBIMH K PeaTi3aIiu
oOpa3oBaTeNpHON TIpOorpaMMbl  HA HWHBIX  YCJIOBHUSAX, TP  IPOBEICHUU
IPOMEKYTOYHOM aTTeCTAIMK COCTaBIsAeT 56 akaieMrUuecKux yaca (OB).

3.4. Ilpu 00y4yeHnu 1o MHANBUAYAIBHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE [IPH
YCKOPEHHOM 00y4YeHWHU, 00bEeM TUCIUTIIMHBI (MOIYJISI) MOKET OBITh pean30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B popme
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 OCHOBEI pabOTHI BEIYHCIUTEILHON TEXHHUKY;

- AQPXUTEKTYpa BBIYUCIUTEIBHON TEXHUKH: TIPOIIECCOP, MaMSITh, YCTPOICTBA BBOA-BBIBO/IA.

OHepaHI/IOHHBIC CHUCTCMBI U CCTHU
PaccMarpuBaeMble BOIIPOCHL:

- IPUHLUIIBI paOOTHI ONEPAI[IOHHBIX CHCTEM;

- TEXHOJIOTHH BUPTYaJIN3aliy U KOHTEHHEPH3aINH;

- KOMITBIOTEPHBIE CETH U MPOTOKOJIBI TEPEaun TaHHBIX.

OcHOBBI pabOTHI ¢ TEPCOHANBHBIM KOMIBbIOTEpOM Ha mpumepe Pex OC
PaccmarpuBaeMble BOIIPOCHL:

- OCHOBBI Pa0OTBHI € IEPCOHANBHBIM KOMITBIOTEPOM U (aiiIoOBOI CHCTEMOI;

- pabora B Linux Ha npumepe PEJ] OC.

[IporpammHuoe obecreueHne
PaccMarpuBaeMble BOIIPOCHL:

- BUZIBI IPOTPAaMMHOTO 00€CIICUeHUS;
- AKeThl IPUKJIAJHBIX TPOTPaMM.

OducHble nmpuiioxxenus (4 9)

PaCCManI/IBaeMLIC BOIIPOCHI:

- 0030p OHCHBIX MPHIOKCHHIA;

- OCHOBHbIE (DYHKIIMOHAILHBIE BO3MOXKHOCTH O(HUCHBIX MPUIIOKEHHUIH.

Beenenne B 6a3wl 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
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 CJI0KHOCTH aJITOPUTMOB.

11

AJIFOpI/ITMI/I‘-ICCKI/IC 3aJa4uyun

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 MapHIPyTOB.

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 OTIepaTophl ¥ HUKJIbBI B Python.

13

[Iporpammuposanne Ha Python. Komneknun
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 CTaTHCTHKHY;

- 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 cHcTeM riiobanpHoro nosutronuposanus (GPS u TJIOHACCO);
- 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 IMOTOKOB. I[HCKpCTHO-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 MOJICJINPOBAHUE;

- AnyLogic.

22

BBC,Z[CHI/IC B HCKYCCTBLICHHLIﬁ HUHTCIJIJICKT U MAIllIMHHOC 06y‘-ICHI/IC. BBC,Z[CHI/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 KOMIIBIOTEPHOT'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 TpaHCl’[OpTHOﬁ OTpacyiu.

28

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

- ocHOBBI MHTepHETA Bemeil (IoT);

- mpoTOoKOoIkI cBsi3u Jyist HTepHeTa Bemeit (IoT).

29

Wntepener Bemelt (IoT) B TpancniopTHbIX cuctemax. COop u 00paboTKa TaHHBIX
PaccmaTpuBaemble BOTIPOCH:

- cbop manHEIX ¢ loT-ycTpoiicTs;

- 00pabotka nanHbIX ¢ loT-ycTpoiicTB;

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

30

Ob6naunble MIATHOPMBI

PaccmarpuBaemble BOIPOCHI:

- Poccuiickne ob6maunbie mnatgopmer: Yandex O6mako u aqbTepHATHUBEL,
- 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 HHGOPMAITMOHHOHN 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 00ecriedeHus] HHPOPMaMOHHOH 0€30I1aCHOCTH.

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 BBINIOJIHCHUSA J'IaGOpaTOpHI)IX pa60T CTYACHT NOJIy4a€T 3HaAHUA U YMCHUS B obactu
KOAUPOBAHUS I/IHCI)OpMaL[I/II/I U CUCTCM CUHCJIICHHUA.

OCHOBEI ¢ NEpCOHAJIbHBIM KOMIIBIOTCPOM
B pesynbTaTe BRITOTHEHHS Ta00PATOPHBIX PAOOT CTYICHT MOJTy4daeT 3HAaHHUI U YMEHHS B 00J1aCTH PabOThI
C TIEPCOHAIBFHBIM KOMITBIOTEPOM U (PaiijIOBOH CHCTEMOH.

OcHoBHI ¢ Linux
B pesynbraTe BRIONHEHHS 1TaOOPATOPHBIX pabOT CTYAEHT MOJyYaeT 3HAHHUSA U yMEHHS B 0071aCTH PabOThI
¢ omnepainroHHo# cuctemoit Linux Ha npumepe Pexg OC.

[TakeTsl npuKIaAHBIX IporpaMM. PaboTa ¢ TEKCTOBBIM MPOLIECCOPOM
B pe3ynpraTte BRINOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOTy4YaeT 3HAHUSA U YMEHUS B 00JIacTH
(I)OpMaTI/IpOBaHI/Iﬂ SJICKTPOHHBIX JOKYMCHTOB € TOMOIIBIO MTPUKIIAJHOTO IPOTrpaMMHOTO OecrieyeHusI.

[TaxeTs! mpUKIaIHBIX IporpamMm. PaboTa ¢ 31eKTpOHHBIME TaOIUIIAMU
B pesynbrare BeIMOIHEHHUS Ta00pPaTOPHBIX PabOT CTYACHT MOMy4YaeT 3HAHUS ¥ YMEeHUsI B 00JacTH
00pnabOTKY JaHHBIX B AJIEKTPOHHBIX TAOJIUIAX C MOMOIIBIO PUKIIATHOTO MPOTPAMMHOTO OeCIIeUeHMS.

ITakeTs! MPUKIIAAHBIX IIPOTpaMM. Pabora ¢ QJICKTPOHHBIMU MPE3CHTALIUAMU
B pesynprarte BRIIOTHEHHUS 1a60paTOPHBIX PaObOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00JIaCTH
MOATOTOBKH 3JEKTPOHHBIX MPE3EHTAIMH ¢ IOMOIIBIO MPUKIIATHOTO POTPAMMHOTO OeCTIeYeHHS.

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 MHO>XECTBaMH.

BBeI[eHI/IC B 0a3bl JaHHBbIX. HOCTpOGHI/Ie CXCMbI JaHHBIX
B pe3synprarte BRIIOIHEHHUS Ta60paTOPHBIX PaObOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00JIaCTH
MOCTPOCHHUSA CXEMBI 6a3bl TaHHBIX C IIOMOIIBIO BCTPOSHHBIX HHCTpyMeHTOoB CYB/I.

Brenenue B 6a3b1 qanabix. [loctpoenue 3anpocoB k CYBJ]
B pe3yibTarte BRINOIHEHUS Ta00PaTOPHBIX pa0dOT CTYICHT MOMydYaeT 3HAHHUSI U YMCHHS B 00JIACTH
BbInosHeHus 3anpocoB k CYB/] Ha sa3bike SQL.

10

ANTOPUTMBI U CTPYKTYPHI JaHHBIX. [locTpoeHune anroputmMos
B pe3ynbTate BINOTHEHHS 1a00PaTOPHBIX PAOOT CTYAEHT HOMy4YaeT 3HAHUSI U YMEHUSI B 00J1aCTH
MOCTPOEHHUS AIITOPUTMOB C TIOMOLIBIO HHCTPYMEHTOB IIOCTPOECHHUS THATPAMM.

11

ANTOPUTMBI U CTPYKTYPBI JaHHBIX. CI0KHOCTH aITOPUTMOB
B pesynpTaTte BRIIOITHEHHUS Ta00PaTOPHBIX PA0OT CTYIEHT MOTy4YaeT 3HAHUA U YMEHHS B 00J1aCTH OIEHKHI
CJI0’KHOCTH aJITOPUTMOB C MIOMOIIBIO Pa3IMYHBIX HOTALUH.

12

[TporpammupoBanue Ha Python. AnroputmMudnckie KOHCTPYKLIUN
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI:IX pa60T CTYACHT NOJYy4aC€T 3HAHUA U YMCHUS B obJactu pa6OTLI
C YCIIOBHBIMHM OllepaToOpaMH M IUKJIAMH B sI3bIKe ITporpammupoBanus Python.

13

[IporpammupoBanue Ha Python. Komnekmuu
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS ¥ YMEHUS B 00JIaCTH pabOThI
CO CIIMCKAaMH M CIIOBapsIMU B sI3bIKE IporpaMmupoBanus Python.
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14

[TporpammupoBanue Ha Python. ®yHkimu
B PE3YIbTATC BBINIOJIHCHUSA J'IaGOpaTOpHI)IX pa60T CTYACHT NOJIYy4aC€T 3HaAHUA U YMCHUS B obacTu pa6OTLI
¢ GyHKUMAMH B sI3bIKE TporpammupoBanus Python.

15

Ananmu3 u BU3YyAJIN3alluA JJTaHHbIX. BHSyaJII/IBaHI/IH JaHHBIX
B pesynbTaTe BHINOIHEHHS Ta0OPATOPHBIX paOOT CTYNCHT IOJIy4aeT 3HaHHUS U YMEHHS B 00J1acTH
BU3yaIN3aliy JaHHBIXC TIOMOIIBIO Pa3IMIHBIX ONOINOTEK B sI3bIKE MporpammupoBanus Python.

16

AHanu3 u Bu3yanu3anus JaHabeix. O0padoTka v aHAIM3 TaHHBIX
B pe3ynbTaTe BBIIOIHEHHS JTa00PAaTOPHEIX paboT CTYACHT IIOJyJacT 3HAHUSI U YMEHHS B 00JIaCTH
00paboTKN M aHAIM3a JaHHBIX ¢ TIOMOIIBI0 OMOIHOTEKH pandas B sSI3bIKE MporpaMMupoBanus Python.

17

O6paboTka reoTaHHBIX
B PE3YIbTATC BBINIOJIHCHUSA J'IaGOpaTOpHI)IX pa60T CTYACHT NOJIy4aC€T 3HaAHUA U YMCHUS B OGJ'IaCTI/I paGOTLI
C Te0IaHHBIMU B s13bIKe IporpammupoBanust Python.

18

Busyanusanus reo1aHHbIX
B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX pa0dOT CTYISHT MOTydaeT 3HAHUA U YMCHHS B O0JIACTH
BU3YaJIU3aIIH T€0JaHHBIX B S3BIKE MPOrpaMMupoBanus Python.

19

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

JIICKPETHO-COOBITHHHOTO MOJICIUPOBAHKS C TOMOIIbI0 OMOIHoTekH SimPy B s3bIKEe MPOrpaMMHUPOBAHUS
Python.

20

MOI[GJ'II/IpOBaHI/IC TPAaHCIIOPTHBIX ITIOTOKOB. AreHTHOE MOJICINPOBAHUC
B pesynbTaTe BRITOTHEHHS TA0OPATOPHBIX paOOT CTYICHT IOJTy4aeT 3HaHHUA U YMEHHS B 00JIaCTH areHTOro
MOJIETIMPOBAHMS € TIOMOIIBIO IIaTGOPMBI MMHTAIMOHHOTO MoJenupoBanus AnyLogic.

21

BBenenue B MCKYCCTBBICHHBIM MHTEIUICKT M MAlIMHHOE 00y4yeHue. Perpeccus
B pesynbTate BRITOTHEHHS Ta00PATOPHBIX PAOOT CTYICHT MOJTyYaeT 3HaHU U YMEHHS B 00JIaCTH pPeLIeHUs
3a1a4 PerpeccuH ¢ IOMOIIBI0 MAIIMHHOTO 00y4YeHHs B A3bIKe IporpaMMupoBanus 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 CHCTeMaMHt 00pabOTKHU €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 1a00PaTOPHBIX PAabOT CTYACHT MOMyYaeT 3HAHUS U YMEHUS B 00JIaCTH PELIeHUS
3a/1a4 KJIaCTEPU3aI[UH C TIOMOIILI0 MAalTMHHOTO O0YUeHUs B sI3bIKe ITporpaMMupoBanus Python.

25

BBenenue B MCKyCCTBBIEHHBIN HHTEIJIEKT U MallMHHOE 00yueHue. HeiipoHHsie cetn
B PE3YJIbTATC BBINIOJTHCHUA J'Ia60paT0pHLIX pa60T CTYACHT MOJIYy4a€T 3HAHUA U YMCHUS B obactu peuieHuss
33124 MalIMHHOTO 00y4YeHHs TOMOIIBIO HEHPOHHBIX CeTel B sA3bIKe NporpamMuposanus Python.

26

CoBpeMeHHbBIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIIEKTAa B TPAHCIIOPTHON OTPACIH.

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

27

CoBpeMeHHBIE TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIIEKTa B TPAHCTIOPTHOM OTpaciy.
Cuctembl 00pabOTKH €CTECTBEHHTO SI3bIKA

B pe3ynpTarte BRINOIHEHUS Ta00PaTOPHBIX pa0dOT CTYIEHT MOyYaeT 3HAHHUS U YMCHHS B 00JIACTH PabOTHI
C CHCTEeMaMHU 00pabOTKU €CTECTBEHOTO S3bIKA.
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28

WNurepener Bewieit (IoT) B TpaHCHIOPTHBIX cucTEMax
B pe3synbpTaTe BBIIOIHEHUS JaOOPATOPHBIX PAOOT CTYAEHT MOIyYaeT 3HaHUA U YMEHHs B 00JIaCTH
npoekTupoBaHus ycTpoict MHTepenta Bemeit (IoT).

29

O6naunblie iatrGopMbl U UGpoBbIe cepBUCH. O0IauHbIe TIATHOPMBI
B PE3YIbTATC BBINIOJTHCHUSA J'IaGOpaTOpHI)IX pa6OT CTYACHT NOJIy4aC€T 3HaAHUA U YMCHUS B obactu pa6OTLI
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 PE3YIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT NOJY4a€T 3HaAHUA U YMCHUS B UCIIOJIb30BAHUA
MpOrpaMMHO-aIIapaTHbIe CPEJICTBA CUCTEMBbI 0OecTeueH st ”HPOPMaMOHHOI 6€3011acHOCTH. .

Hp AKTHYCCKHUC 3aHATHA

Temaruka MPakKTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

qDYHI[aMI/IHTaHBHBIC OCHOBBI I/IH(i)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 BeITOTHEHHS Ta00PATOPHBIX PaOOT CTYICHT NOTydYaeT 3HAHUS U YMEHUS B 00JIaCTH
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

COBpeMeHHble TEXHOJIOTHH HCKYCCTBEHHOI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ oTpacii
B pesynbTaTe BHINONIHEHHS IPAKTUYECKUX 3aHATHH CTYJICHT MOJIy4aeT 3HAHHUS 1 YMEHUs B 00J1acTH
IIPUMEHEHHUS] PEKOMEHIATEIIBHBIX CUCTEM B TPAHCIIOPTHOM OTpAaciIu.

16

WNurepener Bemieit (IoT) B TpaHCHOPTHBIX cucTEMax
B pesynbTate BBITOTHEHHS NPAaKTHIECKUX 3aHATHHA CTYICHT IOJTy4aeT 3HAaHHU U YMEHUS B 00JacTH
paboTHI ¢ MHCTPYMEHTOM MPOEKTHpOBaHus ycTpoiict Muteprera Bemeit (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 mudpoBbix cepBUCOB.

4.3. CamocrosiTenbHas paboTa 00y4YaromuXCs.

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).
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Cankr-IlerepOypr : Jlans, 2024. — 256 c. — ISBN
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TeKcT: 31IeKTPOHHBIH.
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ISBN 978-5-8114-3266-0.
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5 Kanmeikosa, C. B. Pabora ¢ Tabiumamu B Microsoft https://e.lanbook.com/book/226487
Excel : yueGHO-MeTOAMUECKOE TTOcOOUe 11 By3os / | (Aara obpamenus: 16.09.2024). —
C. B. KanmeikoBa, E. 1O. Spomesckas, U. A. Teket: 2neKTPOHHBIH.

WBanoBa. — 3-¢ u3j., crep. — Cankr-IlerepOypr :
Jlanb, 2022. — 136 ¢c. — ISBN 978-5-507-44447-2.

6 | Uudopmaruka. [Ipukiaaansie mporpaMmubie cpeactsa | https://e.lanbook.com/book/369905
: yuebHoe mocobue / A. A. Kapapka, E. C. Boponosa, | (zata obpamenus: 16.09.2024). —
O. H. UBanoga [u ap.]. — HoBocubupck : CI'VBT, TeKcT: 2NeKTPOHHBIH.

2023. — 225 c.

7 | Opnsuckas, H. T1. Madopmaruka : yue6Hoe mocooue / | https://e.lanbook.com/book/254276
H. I1. Opnsnckas. — Kpacuonap : Ky6I'AY, 2020. — | (nara obpamenus: 16.09.2024). —
158 c. — ISBN 978-5-907373-16-7. TekeT: 2neKTPOHHBIH.

8 | Jlomymanckwuii, B. A. Uadpopmarruka u KOMIIBIOTED : https://e.lanbook.com/book/171025
yue6Hoe mocobue / B. A. JlomymaHckuii. — (nata oOpaenus: 16.09.2024). —
Boponex : BTYUT, 2020. — 132 ¢. — ISBN 978-5- | TeKCT: 91eKTPOHHBIH.
00032-480-6.

9 Toxkmakos, I'. I1. ba3sl ganabsx: Mogenn u https://e.lanbook.com/book/259706
CTPYKTYpBI JaHHBIX, A3bIK SQL, mporpamMvuposanue | (1ata obpamenus: 16.09.2024). —
6a3 TaHHBIX : yaeOHoe mocodue / I'. IT. TokMakoB. — | 1 SKCT: SIEKTPOHHBIH.

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

10 | Aradonos, A. A. OcHoBbI TexHOJIOTHH 6a3 manHbIx : | https://e.lanbook.com/book/406457
yue6Hoe nocobue / A. A. Aradonos, A. M. benos. — | (1ara obpamenus: 16.09.2024). —
Camapa : Camapckuii yausepcurer, 2023. — 304 c. Texer: o1eKTPOHHBIH.

— ISBN 978-5-7883-1915-5.

11 | Konecuukos, A. A. Ba3sl mpocTpaHcTBeHHBIX qaHHbIX | https://e.lanbook.com/book/317426
: yueGHO-MeToIMUecKoe mocodue / A. A. (mara obpamenus: 16.09.2024). —
Kouecnukos, I1. 1O. byrakoB. — HoBocuOupck : Teker: 2NneKTPOHHBIH.

CI'VI'uT, 2022. — 87 ¢. — ISBN 978-5-907513-38-
9.
12 | ITaBnos, JI. A. CTpyKTypbI U anroput™sl o6padotku | https://e.lanbook.com/book/156929

JaHHBIX : yueOHuK /11t By30B / JI. A. ITaBnos, H. B.
[TepBoBa. — 3-e u3n., crep. — Cankt-IlerepOypr :
Jlanp, 2021. — 256 c. — ISBN 978-5-8114-7259-8.

(mata obpamenus: 16.09.2024). —
TeKcT: 3MeKTPOHHBIH.




13

CkBopuoBa, JI. A. CTpyKTypsl 1 aJlTOPUTMBI
00pabOTKH JAHHBIX : y4eOHO-METOUIECKOE TOCOOHe
/ JI. A. CkBoprosa, K. B. I'yces, C. M. Tpymun. —
Mocksa : PTY MUPDA, 2021. — 235 c.

https://e.lanbook.com/book/218699
(mara obpamenus: 16.09.2024). —
TekcT: 31eKTPOHHBII.

14

Tutos, A. H. Python. O6paboTka naHHBIX : y4eOHO-
MeToaudeckoe mocodue / A. H. Turos, P. ®@. Ta3zuesa.
— Kazans : KHUTY, 2022. — 104 ¢. — ISBN 978-5-
7882-3171-6.

https://e.lanbook.com/book/331019
(marta oopammenus: 16.09.2024). —
TeKcT: 31eKTPOHHBIH.

15

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

https://e.lanbook.com/book/241115
(mara obpamenus: 16.09.2024). —
TekcT: 31eKTPOHHBII.

16

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

https://e.lanbook.com/book/403700
(marta oopamenus: 16.09.2024). —
TekcT: 21eKTPOHHBII.

17

bananos, A. H. AHanu3 JaHHBIX : yaeOHOE TTocoOme
st crio / A. H. baimanos. — Cankr-IletepOypr :
Jlann, 2024. — 80 c. — ISBN 978-5-507-49145-2.

https://e.lanbook.com/book/405491
(mata obpamenus: 16.09.2024). —
TekcT: 21eKTPOHHBII.

18

Maxkkunnu, Y. Python u ananus nanseix / V.
MakKHHHH ; IEPEBOJ C aHIIMHCKOTro A. A.
CrnuHkrHA. — 2-0€ U3I., UCIIP. U A0T. — MOCKBa :
JMK TIlpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5.

https://e.lanbook.com/book/131721
(marta obpamenus: 16.09.2024). —
TekcT: 21eKTPOHHBII.

19

[Ilep6akos, B. B. I'eonndopmarmonnas cucrema u
['NC-TexHonoruu : yueOHO-MeTOJMUECcCKoe mocoodue /
B. B. lllep6akoB. — HoBocudupck : CI'VIIC, 2022.
— 36 c.— ISBN 978-5-00148-318-2.

https://e.lanbook.com/book/356279
(marta ooparmenus: 16.09.2024). —
TekcT: 21eKTPOHHBII.

20

['opbaueB, A. M. MozenupoBaHue TpaHCIOPTHBIX
cucteM B cpeie AnyLogic : yaeOHoe mocobue / A. M.
['opbaueB. — Canxrt-Ilerepoypr : III'VIIC, 2020. —
47 c. — ISBN 978-5-7641-1482-8.

https://e.lanbook.com/book/222527
(mata obpamenus: 16.09.2024). —
TekcT: 37eKTPOHHBII.

21

bananos, A. H. MamuaHOe o0yueHue u
UCKYCCTBEHHBIN MHTEIIJIEKT : yueOHOe mocodue st
By30B / A. H. bananos. — Canxt-IletepOypr : Jlans,
2024. — 172 c. — ISBN 978-5-507-49194-0.

https://e.lanbook.com/book/414920
(mara obpamenus: 16.09.2024). —
TekcT: 3neKTPOHHBIN.

22

Mutnna, O. A. TeXHOJIOTMH U UHCTPYMEHTapHil
MalIMHHOTO 00yuyeHus : yuebHoe nocodue / O. A.
Mutuna, B. B. XKapoB. — Mocksa : PTY MUPDA,
2023. — 203 c. — ISBN 978-5-7339-1758-0.

https://e.lanbook.com/book/368633
(mata obpamenus: 16.09.2024). —
TekcT: 31eKTPOHHBII.

23

3aneunnkoB, C. B. OCHOBBI HHTEIIEKTYaIbHOTO
aHaJIM3a JaHHBIX U MalTuHHOTO 00ydeHus: KoHcnekt
aexuuii : yaeoHoe nocodue / C. B. 3aneuyHuKoB. —
Mocksa : HUAY MU®DU, 2022. — 136 c. — ISBN
978-5-7262-2856-3.

https://e.lanbook.com/book/355580
(mara obpamenus: 16.09.2024). —
TekcT: 3MeKTPOHHBIN.




24 | JIu, I1. Apxutektypa unrepsera semeii / I1. Jlu ; https://e.lanbook.com/book/345134
nepeBoj ¢ aHrmiickoro M. A. Paiirmana. — Mocksa | (2ata obpamenns: 16.09.2024). —

- IMK TlIpecc, 2020. — 454 c. — ISBN 978-5-97060- | TeKCT: 91eKTPOHHBI.

784-8.
25 | Peiin, T. C. OcHOBBI HHPOPMAITMOHHOMN https://e.lanbook.com/book/427526
6e3omacHocTH : yuebHoe nocobue / T. C. Peiin, B. B. | (nata obpamenus: 16.09.2024). —
Toprynskus. — Kemeposo : Kem['V, 2024. — 117 ¢. | TEKCT: d/ICKTPOHHBIH.

— ISBN 978-5-8353-3270-0.
26 | Hecrepos, C. A. OcHoBBI HH(GOPMALIMOHHON https://e.lanbook.com/book/370967
6e3omacuoctu / C. A. Hectepos. — 3-e usf,., crep. — | (Aata odpamenns: 16.09.2024). —
Cankr-TIlerep6ypr : Jlanb, 2024. — 324 ¢. — ISBN | T€KCT: SJIEKTPOHHBIH.
978-5-507-49077-6.

6. IlepeueHb COBpEMEHHBIX NPOPECCHOHANBHBIX 0a3 MaHHBIX U
MH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BaThCS IIPU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

- JJIGKTPOHHO-OMOIMOTeYHass cucteMa HaydHo-TeXHHYEeCKOH OHOIMOTEKH
PYT(MUNUT) (http://library.miit.ru/);

- aIeKTpoHHO-O0nOMoTeynas cucrema Jlane (https://e.lanbook.com/)

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

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

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

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

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

- JOKYyMEHTAaIUs o oubnuoreke Pygal

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

- JokyMmeHTamms —1mo  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 TiaTpopMe UMUTALIMIIHOOTO MoJieaupoBanust AnyLogic
(https://anylogic.help/ru/);

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



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

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

7. IlepeueHb  JUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 oOecrnedyeHus, B TOM YHUCJIE OTEUYECTBEHHOTO IIPOU3BOJICTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTLTAHBI (MOYJIs).

- TaKeT MPUKJIAJTHOTO IPOrpaMMHOro obecrieueHus (0prCHbIE MPUITOKEHHUS);
- SI3BIK TIpOorpamMmupoBanms Python;

- IuiatgpopMa UMUTAIMOHHOTO MoenupoBanus AnylLogic;

- postgreSQL,;

- postman.

8. Omucanue MaTepHAIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON s
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

Aynutopus JUIsS TPOBEICHUS 3aHATHN JICKIIMOHHOTO THITA JOJDKHA OBITH
OCHAIIICHA TICPCOHAJIBHBIM KOMITBIOTEPOM M Ha0OpOM JIEMOHCTPAIMOHHOIO
000py10BaHUS.

AyauTopuss IJi NPOBEIACHUS NPAKTHYCCKUX U JIAOOPATOPHBIX 3aHATHI
JOJKHA OBITh OCHAIIICHA ITePCOHAIBHBIMUA KOMITBIOTECPAMH.

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

Dk3aMeH B 1 cemecTpe.
3ayeT BO 2 ceMmecTpe.

10. OueHouHbIe MaTEpHUAIBI.

OueHoYHbIE MaTepHUalIbl, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON
aTTECTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

CTapIIUi pernoaBarenb KaQeapsol
«udpoBbie TEXHOTOTHH YIPABICHUS
TPAaHCHOPTHBIMU MPOLECCAMI)

CoryiacoBaHo:

u.0. 3aBeayromero kadenpoit JITCT
3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOIUYECKOM
KOMHCCHUU

N.C. PazxxuBaiikua

A.C. Cunuipiaa

B.E. HyroBnu

H.A. AunpusiHoBa



