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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Hensro ocoBenust aucuunuinbl « MHPopMaTka U OCHOBBI UCKYCTBEHHOT'O
UHTEJIEKTay sBisieTcss (popmupoBanue y oOydarommxcs (¢(yHIaMEHTAIbHbBIX
3HaHWK U yMEHUW B 00sacTu MHGOPMATHKKA U WH(OOPMAIIMOHHBIX TEXHOJIOTHH,
MIPOTrPaMMHUPOBAHWS, aHATIN3a TAHHBIX U UCKYCCTBEHHOTO MHTEIIICKTA.

3agauv JaHHOW AUCUUILUIUHBIL:

- (opMupoBanue QyHAaAMEHTAJIbHBIX 3HAHUM B O0JACTH TEOPETUUECKOM
nH()OPMATUKU U € UCTOPUN PA3BHUTHSI,

- (dopmupoBanue (yHIAMEHTAIBHBIX 3HAHUA W YMEHHMH B 00JacTH
uH(popMaIKu, ee BUAAX, MPEJCTaBICHUS B MaMATH KOMIIBIOTEpa, CIocobax ee
cbopa, XxpaHeHus1, IpeoOpa30BaHUs U TIEpPEeaaAUN;

- (dopmupoBanre (yHTAMEHTATBHBIX 3HAHUA W YMEHHMA B 00JacTH
MaTEMaTHYECKUX OCHOB HH(POPMATHUKH M BBIYUCITUTEIILHON TEXHUKH;

- ¢opmupoBaanue (yHIAMEHTAIBHBIX 3HAHUH B 00JIACTH apXUTCKTYPbI
BBIYHCIIUTEILHON TEXHUKH;

- ¢hopmupoBaHue GpyHIaAMEHTAIBLHBIX 3HAHUN U YMEHUH B 00J1aCTH pabOThI C
MaKeTaMH MPUKIIATHOTO IPOrPAMMHOTO 00ECTICUECHHUS;

- ¢popmupoBanue GyHIAMEHTATHHBIX 3HAHUN M YMEHHN B 00JacTH pabOTHI
0a3 TaHHBIX ¥ CHCTEM YIIpaBJICHUS Oa3aMu JaHHBIX;

- (opmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUNM W YMEHUH B 00JacTH
QITOPUTMOB U CTPYKTYP JaHHBIX;

- (dopmupoBanre (yHTAMEHTAIBHBIX 3HAHUW W YMEHHA B 00JacTH
nporpammupoBanus Ha Python;

- (hopmupoBanue PpyHIaMEHTATBHBIX 3HAHUN U YMEHHI B 00J1aCTU aHAIN3a U
BU3yanm3aiuu Ha Python;

- popmupoBanue GyHIaAMEHTATHHBIX 3HAHUN U YMEHHUI B 00J1acTH pabOTHI C
I'NC-cuctemamMu U reoJaHHBIMU;

- (opmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUH W YMEHUH B 00JacTH
MOJICJTMPOBAHUS TPAHCIIOPTHBIX TTOTOKOB;

- (dopmupoBanre (QyHIAMEHTAIbHBIX 3HAHUA W YMEHHMH B 00JacTH
MalIMHHOTO O0YyYEeHHSI U UCKYCCTBEHHOTO MHTEIJIEKTA;

- (dopmupoBanne (yHIAMEHTATHHBIX 3HAHUA W YMEHHUW B 00JaCTH
MPUMEHEHUE COBPEMHEHHBIX TEXHOJOTUNA HCKYCCTBEHHOTO WHTEIUICKTa B
TPAHCIIOPTHOM OTPacCiu;

- (opmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUHW W YMEHUH B 00JacTH
texnonorui Murepueta Benieit (IoT) B TpaHCHOPTHBIX CUCTEMAX;

- (hopmupoBanue GyHIaMEHTAIbHBIX 3HAHUN U YMEHUHN B 001acTH 00JIaYHBIX
m1aTGopM U U(POBBIX CEPBUCOB;



- ¢opmupoBanue (PpyHIaMEHTATBHBIX 3HAHUN B 00nacTu MHGOPMAITMOHHON
0€30MaCHOCTH.

2. [Inanupyemsble pe3ysbTaTbl 00y4YeHHUs 110 AUCIUIUIMHE (MOAYJIIO).

[lepeuenb ¢GopmMupyemMbiX pe3ysbTaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIINI) B Pe3yIbTaTe 00yUEHUS M0 TUCIHUILIAHE (MOIYIIIO):

OIIK-3 - Cnocoben npuMeHATh 0azoBbie ITUGPOBbIE U UHGOPMAIIMOHHbBIE
TEXHOJIOTUM, BKJIIOYAas METOJIbI MCKYCCTBEHHOTO HWHTEUIEKTA W MAIIMHHOTO
oOydenwusi, it cOopa, oOpaOOTKU, XpaHEHUs, MepeJaydl W aHaiu3a JaHHBIX,
MPOTHO3WPOBAHUS,  ONTHUMHU3AMM W  aBTOMATH3allMM  TIPOIECCOB B
pohecCHOHANBFHON e TEIbHOCTH Ha TPAHCIIOPTE.

OOGy4eHwue 1Mo JUCUUILUIMHE (MOIYJII0) MPEANoJaraeT, YTo Mo €ro pe3yJibraram
oOyuarommmiics Oyier:

3HaTh:

- OCHOBHBIE TTOHSTHUS U HICTOPUIO PA3BUTHS MH(POPMATUKH M BEIYUCIATEIHLHOM
TEXHUKU;

- BUJIbI, CBOMCTBA M CIOCOOBI KOJUPOBAHUS HH(POPMALIHH;

- CICTEMBbI CUHMCJICHUS U JIOTUYECKUE OCHOBBI pa0OThI KOMITBIOTEPA;

- ApPXHUTEKTYpPy BBIYUCIHMTEILHOH TEXHUKH W TPUHIUOBI  PaOOTHI
OTIEPAllMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEH U MPOTOKOJIOB MEpEeaaun JaHHBIX;

- BUIBI TPOTPAMMHOTO OOECTICYCHHS] W OCHOBHBIE (DYHKITMH O(GUCHBIX
MIPUIIOKEHNM;

- PUHIIUIIBI pa0OThI ¢ 0a3aMU JTAHHBIX U sI3bIKOM SQL;

- OCHOBHBIC aJITOPUTMBI M CTPYKTYPHI TaHHBIX;

- CHHTaKCHUC ¥ OCHOBHBIC KOHCTPYKIIMH sI3bIKa IIporpaMmmMupoBanus Python;

- IPUHITUIIBI AaHAJIM3a ¥ BU3yaJIM3alluu JaHHBIX;

- OCHOBBI paboThI ¢ reoganHbiMu U [ UC-cucremamu;

- METOBI MOJICITUPOBAHUS TPAHCTIOPTHBIX MTOTOKOB;

- OCHOBHBIC TMOHATHS U METOIbI MAITMHHOTO OOYYEHUS W UCKYCCTBEHHOTO
WHTEIJIEKTA,

- MPUHUUINBI PabOThl CHCTEM KOMIIBIOTEPHOIO 3pE€HUS MU 00paboTKH
€CTECTBEHHOTO SI3bIKa;

- ocHOBbI TexHosoruii Uurepuera Beueit (IoT);

- IPUHITUIIBI pabOTHl 00JAYHBIX TUIAT(HOPM U ITUGPOBBIX CEPBUCOB;

- OCHOBBI HH(POPMAITMOHHOM 0€30MMaCHOCTH.



Ymersb:

- paboTarh C pa3IMUYHBIMU CUCTEMAMH CUHUCIIECHUS U BBIMOJIHATh JOTUYECKUE
olepauuu;

- HCIOJIb30BaTh OCHOBHBIE (YHKIHUU OIEPAIMOHHBIX CHCTEM, BKJIIOUas
Linux;

- TOPUMEHATH OQHUCHBbIE TNPUWIOKEHHUS [UIsi paboThl C JTOKyMEHTaMH,
TaOIHUIIAMH ¥ TIPE3CHTAINSIMU;

- NPOEKTUPOBATh W padoTaTh ¢ 0a3aMu JAHHBIX, BBIIOJIHITH 3alpPOChl Ha
s3bIke SQL;

- pa3pabaThIBaTh U AHAJIM3UPOBATH AJTOPUTMBI;

- MporpaMMHUpOBaTh Ha si3bike Python, ucnonb3ys pa3nuyHbie TUIIBI TaHHBIX,
CTPYKTYpPBI U (DYHKIIHH;

- aHaJU3UPOBATh U BHU3YaJTU3UPOBATh JAHHBIE C IOMOINBIO OUOIHOTEK
Python;

- pabotats ¢ reonanabiMu U ' UC-cuctemamuy;

- CO3/1aBaTh MOJIEJIM TPAHCIIOPTHBIX IOTOKOB;

- IPUMEHATHh METO/Ibl MATUHHOTO OOYUEHHUS JIJISl PELICHUS 3a/1a4 pErpeccui,
KJ1accu(UKaIuy U KJIacTepu3aluu;

- MCTIOJIh30BaTh OMOIMOTEKU SISl pabOTHI C HEHPOHHBIMU CETSIMU;

- pabotaTh C cCHCTEMaMH KOMIIBIOTEPHOTO 3peHUs U 00paboTKH
€CTECTBEHHOTO SI3bIKa;

- IpoeKTupoBaTh ycrpoiictBa MuTepuera Bemeit (IoT);

- HWCIMOJNb30BaTh oOsauHble miaaTdopmbl U TecTUpoBaTh APl nudposbix
CEPBHCOB;

- IPUMEHATHh OCHOBHBIE MPUHIUITBI THHOPMAIIMOHHON 0€30MacHOCTH.

Baanern:

- HaBbIKAaMU PA0OTHI C MEPCOHAIBHBIM KOMITBIOTEPOM W Pa3IUYHBIMU
OMEepPAIMOHHBIMU CUCTEMAMU;

- HaBbIKAMHM HCIOJIb30BaHUS O(UCHBIX MPWIOKEHUU [JIs1 pPEIICHUs
npo¢eCCUOHANIbHBIX 33]1a4;

- HaBbIKAMU MPOEKTUPOBAHUS U pabOThI ¢ 0a3aMU TaHHBIX;

- HaBbIKaMU pa3pabOTKU aJrOPUTMOB U MPOTpaMM Ha si3bike Python;

- HaBbIKAMM aHaJIW3a M BU3yalM3allMd JAaHHBIX C MCIOJIb30BAHUEM
CHEIUATM3UPOBAHHBIX OMOTHNOTEK;

- HaBBIKaMu paboThI ¢ TeoganabiMu U [ UC-cuctemamu;

- HABbIKAMU MOJICJIMPOBAHUS TPAHCIIOPTHBIX MTOTOKOB;

- HaBbIKAMU MTPUMEHEHUSI METO/I0B MAIIMHHOTO O0Y4YEeHUSI U UICKYCCTBEHHOTO
MHTEJUIEKTA JIJIs1 PEUIEHUS PAKTUYECKUX 3a/aY;

- HaBBIKAMHU Pa0OTHI ¢ TexHOJorussMu MHTepHeTta Beei (10T);



- HaBBIKAMHM HCHOJb30BaHUS 00OnaunHbiXx miatpopM u pabotel ¢ API
U (PPOBBIX CEPBUCOB;

- HaBbIKAMM oOecrieueHHs] HHPOPMALMOHHON 0€30MacHOCTH Mpu padoTe ¢
KOMITBIOTEPHBIMU CUCTEMAMU.

3. O06beM TUCIMIUTAHBI (MOTYJIS).
3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6miast TpymHOEMKOCTh AUCIUIUIMHBI (MOIyJs) cocTaBisieT 7 3.e. (252
aKaJeMHUYeCcKUX yaca(oB).

3.2. OOvem mucuuIIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyyaronuxcst €  MEJarorM4yecKUMM  paboTHMKaMu W (WIM)  JUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTebHON IPOrpaMMbl Ha UHBIX YCIIOBUSX,
IPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomuuectBo yacos
Tum yaeOHbIX 3aHATHH Cemectp
Bcero

Nel | Ne2

KonrakTHas pabora rmpy npoBeieHNN Y4eOHBIX 3aHSATHH (BCETO): 128 64 64
B TtoMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 64 32 32

3aHATHS CEMUHAPCKOTO THIIA 64 32 32

3.3. O6beM auCIUIUIMHBL (MOAYJsA) B (OpME CaMOCTOSITENIbHONW padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroImMXCsi ¢
NeJarornaecKuMu paboTHUKAMH U (WIJTH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTU3aIiH
oOpa3oBaTeIbHON TPOrpaMMbl HA HWHBIX YCIOBHUSX, TIPU MPOBEICHHUH
MIPOMEKYTOUHOM aTTecTallu cocTapiseT 124 akageMuyeckux vaca (0OB).

3.4. Ilpu oOy4eHHNH IO MHIUBUIYaIbHOMY YUYCOHOMY IIJIaHY, B TOM YHCIIE TPU
YCKOPEHHOM 00y4YeHUHU, 00BEM JUCIUIUTMHBI (MOIYJIsI) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITEIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOW PabOThl 0O0YydYaIOIMUXCS C MEAArorudecKuMu pabOTHUKAMH U (WJTH)
JUIAMU, TIPUBJIEKAEMBIMH K pPeas3aIiii 00pa30BaTEIbHON IPOTPaMMbl HA HHBIX
YCIIOBHSIX, TIPH MPOBEICHUHU TIPOMEKYTOYHOUN aTTECTAIINH.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKOUOHHOT'O THUIIA.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

dyHIaMUHTAIBHBIE OCHOBBI HH(POPMATHKHI
PaccmatpuBaeMble BOIIPOCHL:

- UICTOPUS Pa3BUTHsI MHOOPMATUKH U BEIYUACIUTEIIHLHON TEXHUKHY;
- OHsITHE UH(POPMAIIHY;

- BUJIBI M CBOMCTBa MH(pOpMannmy;

- KoIupoBaHue uH(Gopmanumy;

- CUCTEMBI CUHCIICHHSI.

OCHOBBI ApXUTEKTYPHI BHIYUCIUTEIBHON TEXHUKU
PaccmatpuBaeMble BOIIpOCH:
- JIOTHYECKHE OCHOBBI pabOTHI BEIYHUCIUTEIBHON TEXHHUKY;

- ApXUTCKTYypa BBIYMCIUTEILHON TEXHUKH: mnponeccop, naMsTb, YCTpOﬁCTBa BBOJa-BbIBO/JA.

OHepaI_II/IOHHLIe CHUCTEMBI U CCTHU
PaccmarpuBaeMble BOIPOCHI:

- IPUHIMUIBI pabOTH ONIEPALIMOHHBIX CUCTEM;

- TEXHOJIOTUY BUPTyaJIN3allMM U KOHTEHHEpU3aLuu;

- KOMIIBIOTEPHBIE CETU U NPOTOKOJIBI IEpEadn JAHHbIX.

OcHOBBI paOOTHI ¢ IEPCOHATIBLHBIM KOMITbIOTEpOM Ha ripumepe Peg OC
PaCCManI/IBaCMBIG BOIPOCHI:

- OCHOBBI Pa0OTHI C TIEPCOHATFHBIM KOMITBIOTEPOM U (PaiiiIOBOM CHCTEMOI;

- pabota B Linux na npumepe PEJ] OC.

[TporpammHoe obecnieueHue
PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- BUJIbI IPOTPAaMMHOI'0 00eCTIeYeHUs;
- MAKETHI NPUKIATHBIX IPOTPAMM.

OducHsble npunoxenus (4 1)

PaccMarpuBaeMble BOTIPOCHL:

- 0030p OHCHBIX MPIIIOKCHUN;

- OCHOBHbBIE ()YHKI[MOHAJbHBIE BO3MOKHOCTH O(PUCHBIX MPHIIOKEHHUIL.

Bsenenue B 6a3nl manabix. b/l u CYB]]

PaccmaTprBaemble BOIIPOCHI:

- nousitue 6a3bl nanHbix (bJ1) 1 cuctemsl ynpasnenus 6azamu nanueix (CYB/);
- PESLNOHHAs MOJIENb TaHHBIX.

BBenenue B 0a3nl JaHHBIX. MHOXKECTBa
PaCCManI/IBaeMBIC BOIPOCHI:

- MHOXXCCTBA,

- onepanuru HaJ MHOKCCTBAMMU.

Brenenue B 6a3b1 maHHBIX. SQL
PaccmaTprBaemble BOIIPOCHI:

- CTPYKTYPHPOBAHHBIN A3bIK 3ampocoB (SQL);
- mpocTele 3anpockl K CYB/I.

10

AJITOPUTMBI ¥ CTPYKTYPbI TAHHBIX
PaccmaTpuBaeMble BOIIPOCHL:

- OCHOBBI CTPYKTYP JaHHbIX;

- QJIFOPUTM, aJITOPUTMBI COPTUPOBKH U TTOHCKA;
- OLIEHKA CJIOKHOCTHU aJITOPUTMOB.

11

ANTOpUTMUYECKHE 337291

PaccmartpruBaembie BOMPOCHI:

- peKypcHs U TMHAMHYECKOE IIPOTrpaMMHUpOBaHUE (HA TIPUMEPE 3a1a9 JIOTHUCTHKH);
- AJITOPUTMBI [IOMCKA KPATYAUIIETO My TH;




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

/T
- 33/1a4ya KOMMUBOsDKepa U apyrue NP-nosHele 3a1a4u;
- ONTUMU3aLUs MapLIPYTOB.

12 |[IporpammupoBanue Ha Python. OcHoBBI

PaccmarpuBaeMbie BOTIPOCHI:

- BBeneHue B Python: ycTaHOBKa sI3bIKa IPOTrpaMMpPOBaHHs, yCTAHOBKA U pab0Ta ¢ HHTETPUPOBAHHON
cpenoit pa3paboTKu;

- OCHOBHBIE THUIIbI JAHHBIX U ornepanuy B Python;

- YCIIOBHBIE OIIEpaToOphI M IUKIIBI B Python.

13

[TporpammupoBanue Ha Python. Kommekmum
PaCCManI/IBaCMBIG BOIPOCHI:

- pabora co cnimckamu B Python;

- pabota co cinoBapsimu B Python;

- paboTa ¢ MHOecTBaMu B Python.

14

[TporpamMmmupoBanue Ha Python. ®ynkuuu
paCCManI/IBaeMI:Ie BOIIPOCHKHI:
- pynaxmm B Python.

15

Ananmu3 u BU3yaIn3alygd JaHHBIX. BI/I3yaJ'II/I3aHI/IH
PaccmatprBaeMble BOIIPOCHL:

- OCHOBBI BU3YQJIM3aI[1 TAHHBIX;

- noctpoeHue rpapuxos B Python.

16

AHnanuz 1 Bu3yanu3anus 1aHHbiX. OCHOBBI aHATN3a JAHHBIX
PaccmaTprBaemble BOIIPOCHI:

- OCHOBBI CTaTUCTHKH,

- BBeJIeHHEe B OnbmmoTeky pandas.

17

AHanmu3 v BU3yanu3anus JaHHbIX. OOpaboTKa v aHaIu3 TaHHBIX
PaccmaTpuBaemble BOTIPOCHL:

- 3arpy3ka 1 00paboTka naHHbIX B Python;

- TPYIIIMPOBKA U arperanus AaHHbx B Python.

18

Pabota c reoganHbIMU

PaccmaTprBaemble BOIIPOCHI:

- OCHOBBI PabOThI CHCTEM ri100aapHOro nosuionuposanus (GPS u I'JIOHACC);
- pabora c reoganHsME B Python;

- BU3yan3alys re0JaHHbIX.

19

['eonnpopmManinoOHHBIE CUCTEMBI
PaCCManI/IBaeMBIC BOIPOCHI:

- ocHoBbl [ UC-cucrewm;
- TUC FlexGIS.

20

MonenupoBaHue TPAaHCTIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUITHOE MOICTUPOBAHUE
PaccmaTtpuBaemMbie BOITPOCHI:

- OCHOBBI TEOPUHU MAacCOBOI'0 06CJ'Iy)KI/IBaHI/IH;

- TUCKPETHO-COOBITHHHOE MOJCITUPOBAHHE.

21

MopenupoBaHue TPAaHCIOPTHBIX MOTOKOB. ATEHTHOE MOJEINPOBAHUE
PaCCManI/IBaeMI)IC BOIPOCHI:

- arcHTHOC MOACIIMPOBAHUC,

- AnyLogic.

22

BBenenue B MCKyCCTBBICHHBIN MHTEIUIEKT U MallIMHHOE oOy4eHune. BBenenue
PaccmaTtpuBaemMbie BOITPOCHI:

- ICTOPHS M OCHOBHBIE TIOHATHSI HCKyCcCTBEHHOTO HHTEeImekTa (M);

- obnactu mpumeneHus MU B TpaHCTIOPTHOH OTpaciy.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

23

BBenenue B uCKycCTBBICHHBIN MHTEIUIEKT U MammHHOE oOy4eHue. OcHosl MU
PaccmarpuBaembie BONPOCHL:

- OCHOBBI MAallIMHHOI'O O6y‘ICHI/IHZ 06yquI/Ie C YUHUTCIICM U oe3 YUUTCIIA,

- 3a/la4a perpecCum;

- BUABI pErpeCCcuu.

24

BBenenue B MCKyCCTBBICHHBIN MHTEIUIEKT U MAIIMHHOE O0y4YEeHHE. KHaCCI/I(bI/IKaI_II/ISI "
KJIACTEpHU3ALUS

PaccmaTprBaeMble BOTIPOCHI:

- 3a/1a9a KIIaCCU(PHUKAINNT;

- ATOPUTMBI K1acCu(DUKAIINY;

- 3aj1a4ya KIaCTepPHU3aIUH;

- aJITOPUTMEI KIIACTePH3AIIHH.

25

BBCI[CHI/IC B PICKyCCTBBICHHLIfI HUHTCJICKT U MallIMHHOC 06yquI/Ie. HeﬁpOHHBIe CCTHU
PaccmarpuBaeMble BOTIPOCHI:

- pelIaeMble 3a1a4H;

- TOIXOABI K 00YYEeHUIO0 HEHPOHHBIX CeTer

- IPUHIUIIBI HOCTPOEHUSI HEHPOHHBIX CETEH.

26

COBpeMeHHHe TEXHOJIOI'MHU UCKYCCTBEHHOI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ oTpaciiu.
KOMHBIOTepHoe 3pC€HUC U 06pa60TKa €CTCCTBECHHOI'O SA3BIKA

PaccmarpuBaeMble BOIPOCHL:

- CUCTEMbI KOMIBIOTEPHOI'0 3pEHUS B TPAHCIIOPTHOI OTpaciy;

- 00pabOTKa €CTECTBEHHOI'O A3bIKA B TPAHCIIOPTHOI OTPACIH.

27

CoBpeMeHHbIE TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIIJIEKTA B TPAHCIIOPTHON OTPACIH.

PexomeHnmaTeabHbIE CHCTEMBI
PaccmatpuBaeMbIe BOITPOCHL:
- PEKOMEHIATENbHbIC CUCTEMBI B TPAHCIIOPTHOW OTPACITH.

28

Nutepener Bemelt (IoT) B TpancopTHBIX cucteMax. OcHoBbl MHTEepHEeTa Bemel (IoT)
PaCCManI/IBaeMLIe BOINPOCHI:

- ocHoBbl MHTepHeTa Beniel (10T);

- MpOTOKOJBI CBsi3u Jyis aTeprera Bemieit (IoT).

29

Nurepener Bemeii ([oT) B TpancniopTHbIX cucteMax. COop 1 00paboTKa TaHHBIX
PaccmatpuBaeMbIe BOITPOCHL:

- cbop nanHEIX ¢ loT-ycTpoiicTs;

- 00paboTtka naHHbIX ¢ [oT-ycTpoicTB;

- moaxoJp! K 00padboTke maHubI ¢ loT-ycTpoiicTs.

30

O6naunble MIATPOPMBI

PaccmatprBaeMbie BOTPOCH:

- Poccuiickue obmaunsie iathopmbl: Yandex O01ako U albTePHATHBHI,
- 3371241 00JIauHbIX MIAT(HOpM;

- 0030p BO3MOYKHOCTEH OOJIBIYHBIX IIaT(HOPM.

31

udposbie cepBUCH

PaccmaTpuBaeMble BOIIPOCHL:

- 1U(POBbIE CEPBUCHI;

- QpXUTEKTypa COBPEMEHHBIX LIU(POBBIX CEPBUCOB;
- uHTerpauus cuctem, API.

32

OcHoBBI HHPOPMAITMOHHOH Oe30macHOoCTUM (2 1)
PaccmarprBaeMbie BOIIPOCHI:
- KJIFOYEBBIC MMPUHIUIIBI 00eCIIeYeHHsT HH()OPMAIIMOHHOMN 0€30IMacHOCTH;
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- HopMaTHBHas 06a3a B 00iacTi HHPOPMALMOHHOW OE30MTaCHOCTH;
- IPOTpaMMHO-aIMapaTHRIE CPEJICTBA CUCTEMBI 00eCcTIeueHUST HHPOPMAMOHHONW 6€30aCHOCTH.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

HaumenoBanue nabopatopHbIx paboT / KpaTKoe coJep:KaHue

@OyH1aMUHTAIbHBIE OCHOBBI HH(OPMATUKH
B pe3ynbpTaTe BBIIOIHEHHS 1a00PaTOPHBIX PAOOT CTYASHT MOTydYaeT 3HAHUSA U yMEHHS B 00JIaCTH
KOJUPOBAaHUA MHGOPMALUH U CUCTEM CUUCIICHHUS.

OCHOBBEI APXUTCKTYPBI BBIYHCIINTEILHON TEXHUKHU
B pesynbrate BIIOTHEHH Ta0OPAaTOPHBIX PaOOT CTYIEHT MOJTyYaeT 3HaHUI U YMEHUSI B 00J1aCTH
JIOTHYECKUX OCHOB pabOTHI KOMIIBIOTEPA.

OcHOBEI ¢ NEpCOHAJIbHBIM KOMIIBFOTCPOM
B PE3YyIbTATE BBINTOJTHCHU J'Ia60paTOpHI)IX pa60T CTYACHT MOJIYy4a€T 3HAHUA U YMCHUSA B obactu pa6OTI)I
C MCPCOHAJILHBIM KOMIIBIOTEPOM U q)aﬁHOBOfI CHUCTEMOMU.

OcHoBsl ¢ Linux
B pesynbrarte BRIIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOyYaeT 3HAHUI U YMEHHS B 001acTH paboThI
¢ omneparuonHoN cucremoit Linux va mpumepe Pern OC.

ITakeTnr IMPUKIIAAHBIX ITPOTPpaAMM. PaboTa ¢ TEKCTOBBIM mpoueccopom
B PE3YyIbTATE BLIITOJITHCHU S J'Ia60paTOpHI>IX pa60T CTYACHT NOJIYy4aCT 3HAHUA U YMCHUSA B obactu
(bOpMaTI/IpOBaHI/IH SJICKTPOHHBIX JOKYMCHTOB C TOMOIIBIO IMTPUKIIAAHOTO TPOTrpaMMHOT O OecrieueHusI.

ITakeTnl IMPUKIIAAHBIX [TPOrpaMM. Pabora ¢ OJICKTPOHHBIMHA TaGHI/IHaMI/I
B pesynbrate BbINOIHEHHS Ta00PATOPHBIX paOOT CTYIEHT MOJIy4YaeT 3HaHHUs U YMEHUsI B 00J1aCTH
00prabOTKU TaHHBIX B DJIEKTPOHHBIX TAOJIMIAX C TOMOIIBIO MPUKIIAIHOTO TPOrPAMMHOTO OECIIeYeHUs..

[TakeThl npuKIaAHBIX TpOorpaMM. PaboTa ¢ 37eKTpOHHBIMU MTPE3EHTALMSIMU
B pesynbrate BeITOTHEHHS TAOOPATOPHBIX PAOOT CTYIEHT MOJTyJaeT 3HAaHUS U YMEHUSI B 00J1aCTH
HOATOTOBKHU 2JIEKTPOHHBIX IPE3EHTAlUIl C TOMOILBIO IPUKIAJHOTO IPOrpaMMHOI0 OecleUeHus.

BBCI[CHI/IC B 0a3bl JaHHBbIX. MHoxecTBa
B PE3YyIbTATE BBINTOJTHCHU Ha60paT0pHLIX pa60T CTYACHT NOJIYy4a€T 3HaAHUA U YMCHUA B obactu pa60TLI
CO MHOKCCTBAMH U BBITNIOJIHCHUSA OHepaHI/Iﬁ HaJl MHOKCCTBaMH.

Benenue B 6a3bl qaHHbIX. [locTpOCHME CXEMBI JAHHBIX
B pesynbrate BEITOTHEHHS TA0OPATOPHBIX PAOOT CTYIEHT MOJTyYaeT 3HAHUS U YMEHUSI B 00J1aCTH
MTOCTPOCHHS CXEMBI 0a3bl TaHHBIX C TIOMOIIBIO BCTPOSHHBIX HHCTpyMeHTOB CYB/I.

10

Brenenue B 6a3b1 nannbix. [loctpoenue 3ampocoB k CYB/]
B PE3YyJIbTATE BLINTOJIHCHU S J'Ia60paTOpHI)IX pa60T CTYACHT IOJIYy4a€T 3HAHUA U YMCHUS B 06J'IaCTI/I
BoITosHEHU 3anpocoB kK CYB/] Ha s3bike SQL.

11

AJITOPUTMBI U CTPYKTYPbI JaHHBIX
B pesynbrate BbINOIHEHHS TPAKTHYECKUX 3aHATHI CTYIEHT IOJIy4YaeT 3HaHHUsI U YMEHHsI B 00J1aCTH
paboThI CO CTPYKTYpaMH JaHHBIX U pa3paboTKe adropuTMaMu.

12

AJNTOpUTMBI U CTPYKTYpHI NaHHBIX. [locTpoeHue anroputMon
B PE3YIbTATE BLINTOJIHCHUS J'Ia60paTOpHI)IX pa60T CTYACHT MOJIYy4a€T 3HAHUA U YMCHUS B obnactu
MOCTPOCHUA AJITOPUTMOB € TOMOIIBIO MHCTPYMEHTOB TOCTPOCHUS JUATPAMM.

13

ANTOpUTMBI U CTPYKTYPBI JaHHBIX. CI0KHOCTH aIrOPUTMOB
B pesynbrate BbINOIHEHNS 1a0OPATOPHBIX paOOT CTYNIEHT I0JIy4YaeT 3HaHHUs U YMEHUsI B 00JIaCTH OLICHKH
CJIO’KHOCTH JITOPUTMOB C IIOMOILBIO Pa3IMUHbIX HOTALUH.
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14

[TporpammupoBanue Ha Python
B pesynbpraTte BRIIOTHEHUS MPAKTHYSCKUX 3aHATHH CTYACHT IOJTyYaeT 3HAaHUSA U YMEHUS B 00JacTH
paboTHI ¢ IepEeMEHHBIMH Pa3HBIX THITOB M OTIEPALIMSIMH HaJ HUMH B SI3BIKE IPOrpaMMupoBaHus Python.

15

[TporpammupoBanue Ha Python. AnropurMudmrckie KOHCTPYKIUN
B pesynbrate BhINOIHEHHS Ta0OPATOPHBIX paOOT CTYIEHT IOJTy4YaeT 3HaHHsI U YMEHUsI B 00J1aCTH padoThI
C YCIIOBHBIMH OIIEPaTOpaMH U LIUKJIaMH B sI3bIKE MPOrpaMmupoBanus Python.

16

[IporpammupoBanue Ha Python. ®ynkiun
B pesynbprarte BRIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOy4yaeT 3HAHUS U YMEHHS B 001acTH paboThl
¢ QyHKIMAMH B s3bIKE IporpaMmupoBanus Python.

17

[TporpammupoBanue Ha Python. Komnekmum
B PE3YyIbTATE BLINTOJTHCHU J'Ia60paTOpHI)IX pa60T CTYACHT IOJIYy4a€T 3HAHUA U YMCHUSA B obactu pa6OTI)I
CO CIIMCKaMH | CIIOBAapsSIMU B sI3bIKe TIporpaMMupoBanus Python.

18

AHanu3 ¥ BU3yaln3anus JaHHBIX. BHOIMOTeKn BU3yaan3anuu
B pesynbTaTe BBITOMHEHHS MIPAKTHIECCKHUX 3aHATHI CTYASHT MOJTydaeT 3HaHUS U yMEHHUS B 00JIaCTH
paboTsl ¢ 6ubnmmoTekoii 06paboTKY 1 aHaIM3a JaHHBIX pandas B s3bIke mporpaMmupoBanus Python.

19

Ananmu3 u BU3yajIn3alygd JaHHBIX. O6pa60TI<a KW aHaJIN3 JAaHHBIX
B pesynpTaTe BBITOTHEHHS Ja00PaTOPHBIX PA0OT CTYACHT MOJTydYaeT 3HAHUS U YMEHHUS B 00JIaCTH
00paboTKM M aHaJIM3a JaHHBIX ¢ IOMOIIBI0 OMOInoTeKH pandas B si3bIke IporpaMMupoBanust Python.

20

Ananms n BU3yaJin3allud JaHHBIX. BI/I3yaJ'II/ISaI_II/IH JaHHBIX
B pesynbrate BbINOIHEHHS 1a00PATOPHBIX paOOT CTYIEHT MOJIy4YaeT 3HaHHUs U YMEHUsI B 00J1aCTH
BU3yaJIM3al[MK IaHHBIXC TOMOUIBIO PA3IMYHBIX OMOIMOTEK B sI3bIKE IporpaMMupoBanus Python.

21

Buzyanuzanus reoJaHHbIX
B pesynbprarte BRIIOTHEHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOyYaeT 3HAHUS U YMEHHS B 00J1acTH
BU3YyaJIW3allU I'COJAAHHBIX B A3bIKC [IPOrpaMMUPOBAHUSA PythOl’l.

22

MopenupoBaHre TPAHCTIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIMHOE MOICIIUPOBAHNE

B PE3YyIbTATE BBINTOJTHCHU Jla60paT0pHLIX pa60T CTYACHT NOJIYy4a€T 3HaAHUA U YMCHUA B obactu
JIMCKPETHO-COOBITUIHOTO MOJICIIMPOBAHUSI C TOMOIIbIO OMOIMoTeKH SimPy B sI3bIKE TPOrPaMMHUPOBAHHUS
Python.

23

O0paboTKa reoJaHHBIX
B pesynbprarte BRIIOTHEHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOydYaeT 3HAHUS U YMEHHS B 001acTH paboThI
C re0JJaHHBIMU B SI3bIKE IporpammupoBanus Python.

24

MO,Z[CJ'II/IpOBaHI/Ie TPaHCIIOPTHBIX ITIOTOKOB. AreHTHOE MOJCIINPOBAHUC
B PE3YIbTATE BLINTOJTHCHU ﬂa60paT0pHLIX pa60T CTYACHT MOJIYy4a€T 3HaAaHUA U YMCHUA B 00J1aCTH areHTOro
MOACJINPOBaHUA C TOMOUIBIO H.HaT(l)OpMLI UMUTAIIUOHHOI'O MOJACIUPOBAHUA AIlyLOgiC.

25

BBGIIGHI/IC B I/ICKYCCTBLIGHHI)II?I HUHTCJICKT U MallIMHHOC O6y‘IeHI/IC. OCHOBBI MAIITUHHOTO

00yueHust
B pesynbprare BRIOTHEHUS MPAKTHYSCKUX 3aHATHH CTYACHT IOJTydaeT 3HAaHUS U YMEHUS B 00JIacTH
MAaIIMHHOTO O0YYEeHHUS B S3bIKE MporpaMMmupoBanus Python.

26

BBGI[CHI/IC B HCKYCCTBBIGHHLIP’I HHTCIJICKT U MallIMHHOC 06yquI/Ie. PereCCI/IH
B pesynbrate BhINOIHEHHS JJAOOPATOPHBIX pabO0T CTYICHT ITOJIy4aeT 3HaHHUs M yMEHHS B 00JIaCTH pelIeHHs
3aj1a4 Perpeccuy ¢ MOMOIIBIO MAIIMHHOTO 00yUYeHHUs B A3bIKe IporpammupoBanus Python.

27

BBenenue B MCKYCCTBBICHHBIN MHTEIJICKT U MalIMHHOE 00yuenue. Knaccudukanums
B pesynbrarte BRIIOTHEHUS Ta00pAaTOPHBIX PaObOT CTYIEHT MOIyYaeT 3HAHUA U YMEHHS B O0JIaCTH PEIICHHS
3aj1a4 KJIacCU(PUKAIMK C TOMOIIBIO MALTMHHOTO 00y4YeHus B si3bIKe porpaMMmupoBanus Python.

28

BBenenue B MCKyCCTBBICHHBIN MHTEIUIEKT U MalIMHHOE oOy4eHue. Kimacrepuzarus
B pesynbraTe BIOIHEHHS J1JAOOPATOPHBIX pabOT CTYICHT IOJMy4YaeT 3HaHUA M YMEHHS B 00JIaCTH PEIICHHS
3aj1a4 KJIaCTEpPU3alMU ¢ IOMOIIBIO MALIMHHOTO 00y4eHHs B s3bIKe IIporpaMmupoBanus Python.
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29 |BBenmeHue B HCKYCCTBBICHHBIM MHTEUICKT U MallMHHOE 00yueHue. HeliponHsie ceTn
B pesynbprarte BRIOTHEHUS Ta00PAaTOPHBIX pa0dOT CTYIEHT MOMyYaeT 3HAHUA U YMEHHS B O0JIACTH PEIICHHS
3a[1a4 MAITHHHOTO O0OYYEHUS MMOMOIIBI0 HEHPOHHBIX ceTell B sS3BIKE MporpaMMupoBaHus Python.

30 COBpCMeHHLIe TCXHOJIOTUHU UCKYCCTBCHHOI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ OoTpaciiu.

CucteMbl 00pabOTKH €CTECTBEHHTO S3bIKa
B pe3ysbTate BBIIOIHEHUS JJa0OPATOPHBIX PaOOT CTYIEHT MOJyYaeT 3HAHHUS U YMEHHS B 00J1aCTH pabOThI
¢ crucTeMaMy 00pabOTKU €CTECTBEHOTO SI3BIKA.

31 |[CoBpeMeHHBIC TEXHOJIOTHH UCKYCCTBEHHOT'O HHTEIICKTA B TPAHCIIOPTHOW OTPACITH.

CucTteMbl KOMIBIOTEPHOIO 3pEHUS

B pesynbpraTte BRIIOTHEHHUS Ta00pAaTOPHBIX Pa0OT CTYIEHT MOydYaeT 3HAHUS U YMEHHS B 001acTH paboTh
C CUCTEMaMHU KOMIIbIOTEPHOT'O 3pCHUA.

32 |MudopmarmonHas 6€30MacHOCTh

B pesynbrate BhINOIHEHHS Ta0OPATOPHBIX pa0OT CTYNIEHT IIOJIy4YaeT 3HaHHUs U YMEHHS B HCIIOJIb30BaHUS
MPOrpaMMHO-aIIapaTHbIE CPEICTBA CUCTEMBbI 00ecTiedeHusI THPOPMAIMOHHOI 0€30I1aCHOCTH. .

33 |OGmaunsle matdopmbl 1 UPpoBsIe cepBUCH. API

B pesynbrarte BRIIOTHEHHUS Ta00paTOPHBIX Pa0OT CTyIEHT MOMyYaeT 3HAHUS U YMEHHS B 00J1aCTH
tectrpoBaHus API dpoBEIX cepBUCOB.

34 |OGnaynsle muaTGopmbl U HUPpPoBbIE cepBUCH. OOnayHbIe MIaT(HOPMBI

B PE3YyIbTATE BBINTOJTHCHU J'Ia60paTOpHI)IX pa60T CTYACHT MOJIYy4a€T 3HAHUA U YMCHUSA B obactu paGOTBI
00a4yHBIX TUIATYOPM.

35 |HMurepener Bemreit (IoT) B TpaHCTIOPTHBIX cUCTEMax
B pesynprarte BRIIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOyYaeT 3HAHUS U YMEHHS B 00J1acTH
mpoekTHpoBaHus ycrpoiict MuaTepenTa Bemei (IoT).

4.3. CamocrosiTenbHas padoTa 00y4JarOInXCs.

Ne .
Bua camocrositenbHOM paboTh
/T
1 |[ToxroroBka k 7a00paTOPHBIM pabOTaM U MPAKTUYECKUM 3aHATUSAM
2 |M3ydeHue yueOHOM TUTEPATYPHI
3 | [loarotoBka Kk MPOMEKYTOYHOM aTTECTAIIHH.
4 | IloaroToBKa K TEKyIIEMY KOHTPOJIO.

5. Ilepeuenb wu3NaHMI, KOTOpPbIE PEKOMEHAYETCS UCIIOIb30BaTh IpPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).

Ne
i bubnnorpaduueckoe onucanue Mecro nocryna
1 Kynunos, 0. U. OcHOBBI COBpeMEeHHOM https://e.lanbook.com/book/392393

MHOOPMATHKH : ydebHOE Tocodue s By3os / FO. M. | (nara obpawenus: 30.04.2025)
Kyaunos, ®. ®. [Tamenko. — 6-e uza., crep. —
Cankr-IlerepOypr : Jlans, 2024. — 256 ¢. — ISBN
978-5-507-47572-8. — TeKcCT : 2IeKTPOHHBII




2 | Jlorynosa, O. C. Uadopmaruxka. Kypc nexunii : https://e.lanbook.com/book/213206
yue6nuk / O. C. JloryHosa. — 2-¢ u3/l., ucrp. u gon. | (1ara odpamenns: 30.04.2025)
— Camnkrt-IletepOypr : Jlansp, 2022. — 148 c. —
ISBN 978-5-8114-3266-0. — TekcT : 37eKTPOHHBIN

3 | Baxumakos, [1. B. Undopmaruka : yueOnuk / I1. B. https://e.lanbook.com/book/241034
3akiskoB. — 5-€ u3a. — Mocksa : JIMK Ilpecc, (nara obpamenus: 30.04.2025)
2021. — 750 c. — ISBN 978-5-97060-921-7. —
Tekcr : 2neKTpOHHBIN

4 | Opnosa, U. B. Uudopmaruka. [Ipakruueckue https://e.lanbook.com/book/358664
sananus / U. B. Opnosa. — 2-¢ u3s., crep. — Cankr- | (1ara obpamenus: 30.04.2025)
[TerepOypr : Jlanb, 2024. — 140 ¢. — ISBN 978-5-
507-47294-9. — TekcT : 3JIeKTPOHHBII

5 Kanmeikosa, C. B. Pa6ora ¢ Tabiumamu B Microsoft https://e.lanbook.com/book/226487
Excel : YueGHo-MeToquueckoe nocobue s Byzos / | (Aata obpamenus: 30.04.2025)
C. B. Kanwmsikosa, E. 1O. Spomesckas, 1. A.
WBanosa. — 3-e u3., crep. — Cankr-IletepOypr :
Jlanp, 2022. — 136 ¢. — ISBN 978-5-507-44447-2.
— Texcr : 5eKTpOHHBIN

6 | Uadopmaruka. [Ipukiaansie nporpammubie cpeactsa | https://e.lanbook.com/book/369905
: yueOHoe nocobue / A. A. Kapaska, E. C. Boponosa, | (1ara obpamenus: 30.04.2025)
O. H. UBanoga [u ap.]. — HoBocubupck : CI'YBT,
2023. — 225 c. — Tekcr : 2IeKTPOHHBIH

7 | Opmnstackast, H. T1. Madopmaruka : yaedHoe mocobue / | https://e.lanbook.com/book/254276
H. I1. Opnsanckas. — Kpacuonap : Ky6I'AY, 2020. — | (1ara obpamenus: 30.04.2025)
158 ¢c. — ISBN 978-5-907373-16-7. — Tekcr :
3JIEKTPOHHBIN

8 | Jlomymanckuii, B. A. MudopmaTuka u komnbtotep : | https://e.lanbook.com/book/171025
yuebHoe nocobue / B. A. Jlomymanckui. — (mara obpamenmus: 30.04.2025)
Boponex : BTYUT, 2020. — 132 c. — ISBN 978-5-
00032-480-6. — TekcT : 2IEKTPOHHBIN

9 Toxmakos, I'. I1. ba3sl manaeix: Moaenu n https://e.lanbook.com/book/259706
CTPYKTYpHI JAaHHEIX, 361K SQL, mporpamMuposanue | (Aata obpauienus: 30.04.2025)
0a3 naHHbIX : yaeOHoe nocodue / I'. I1. TokmakoB. —
ViabsiHoBek : Yal'TV, 2021. — 362 ¢. — ISBN 978-5-
9795-2184-8. — TeKcT : 3JIeKTPOHHBIH

10 | Aradonos, A. A. OcHOBBI TeXHOJIOTHI 0a3 manubiX : | https://e.lanbook.com/book/406457
yue6HOe nocobue / A. A. Aradgonos, A. M. benos. — | (1ara obpamenns: 30.04.2025)
Camapa : Camapckuii yausepcurtet, 2023. — 304 c.
— ISBN 978-5-7883-1915-5. — Tekcr :
3JIEKTPOHHBIN

11 | Kosnecuukos, A. A. Ba3sl mpocTpaHcTBeHHBIX qaHHBIX | https://e.lanbook.com/book/317426

: yaeOHO-MeToInYecKoe mocodue / A. A.
Konecnukos, I1. FO. byrakoB. — HoBocuOupck :
CI'yruT, 2022. — 87 ¢. — ISBN 978-5-907513-38-
9. — TeKcCT : AMEeKTPOHHBIN

(mara oopamenwst: 30.04.2025)




12

[TaBnos, JI. A. CTpyKTypBl U aJrOpuTMBbl 00pabOTKH
TaHHBIX | yaeOHuk i By30B / JI. A. TTaBmos, H. B.
[TepBoBa. — 3-e u3m., crep. — Cankrt-IletepOypr :
Jlanb, 2021. — 256 c. — ISBN 978-5-8114-7259-8.
— TeKCT : ANeKTPOHHBIN

https://e.lanbook.com/book/156929
(mata oopamenus: 30.04.2025)

13

CkBopuosa, JI. A. CTpyKTypsl 1 aJITCOPUTMBI
00pabOTKH JAHHBIX : y4eOHO-METOIUIECKOE MTOCOOHE
/ JI. A. CkBopuoga, K. B. I'yces, C. M. Tpymms. —
Mocksa : PTY MUPDA, 2021. — 235 ¢. — Teker :
AIEKTPOHHBIN

https://e.lanbook.com/book/218699
(mata obpamenws: 30.04.2025)

14

Tutos, A. H. Python. O6paboTka naHHBIX : y4eOHO-
MeToauueckoe nmocodue / A. H. Turtos, P. ®@. Ta3uesa.
— Kazans : KHUTY, 2022. — 104 ¢c. — ISBN 978-5-
7882-3171-6. — TeKcT : 3JIeKTPOHHBIN

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

15

Cesepanc, Y. P. Python mis Bcex / Y. P. Cesepanc ;
nepeBo/ ¢ anrmickoro A. B. CHactuna. — Mocksa :
JMK Ilpecc, 2021. — 262 c. — ISBN 978-5-93700-
104-7. — TexcT : AIeKTPOHHBIN

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

16

KanutBun, B. A. BBeneHnue B mporpaMMupoBaHUE HA
Python : yueGHOe nocobue / B. A. KanutBun. —
Juneuk : JIuneuxwnii I'TTY, 2023. — 84 ¢. — ISBN
978-5-907655-86-7. — TeKcCT : 2IeKTpOHHBII

https://e.lanbook.com/book/403700
(mata obpamenwst: 30.04.2025)

17

Makkunnu, Y. Python u ananu3 nanseix / Y.
MaxkKHHHH ; IEPEBO/] C aHTJIMHCKOro A. A.
CrnuHKHAHA. — 2-0€ U3I., HCIIP. | J0IL. — MOCKBA :

JMK IIpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5. — TeKcT : 3NMeKTPOHHBIH

https://e.lanbook.com/book/131721
(mata oopamenus: 30.04.2025)

18

[lep6akos, B. B. I'eoundpopmanmonnas cucrema u
I'MC-texHonoruu : yaueOHO-MeTOIM4ECKOe mocooue /
B. B. lllep6akoB. — HoBocubupck : CI'VIIC, 2022.

— 36 c. — ISBN 978-5-00148-318-2. — Tekcr :
3JIEKTPOHHBIN

https://e.lanbook.com/book/356279
(mata obpamenus: 30.04.2025)

19

I'op6aueB, A. M. MoaenupoBaHue TPaHCTIOPTHBIX
cucteM B cpeie AnyLogic : yue6HOe mocooue / A. M.
['opb6aueB. — Canxkr-IlerepOypr : III'YIIC, 2020. —

47 ¢. — ISBN 978-5-7641-1482-8. — Tekcr :
AIEKTPOHHBIN

https://e.lanbook.com/book/222527
(mata obOparienus: 30.04.2025)

20

bananos, A. H. MammnaHOe 00yueHue u
HCKYCCTBEHHBIM MHTEJUICKT : yueOHOE MmocoOue st
By30B / A. H. bananos. — 2-e u3n., ctep. — CaHKT-
[TetepOypr : Jlans, 2025. — 172 c¢. — ISBN 978-5-
507-52891-2. — TeKcT : 3NIEeKTPOHHBIH

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

21

Mutuna, O. A. TeXHOJI0rUM U HHCTPYMEHTapuii
MaIIMHHOTO 00y4YeHus : yaeOHoe mocodbue / O. A.
Mutuna, B. B. XKapos. — Mocksa : PTY MUPOA,

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




2023. — 203 c. — ISBN 978-5-7339-1758-0. —
Teker : 2neKTpOHHBIN

22 | 3anmeuynukoB, C. B. OCHOBBI HHTEIICKTYyaJIBHOTO https://e.lanbook.com/book/355580
aHaNM3a JaHHBIX ¥ MANIMHHOTO 00yueHus: Koncnekr | (#ata obpamenus: 30.04.2025)

aexuuii : yaeOHoe nocodue / C. B. 3aneuHukoB. —
Mocksa : HUAY MU®DU, 2022. — 136 ¢c. — ISBN
978-5-7262-2856-3. — TeKcCT : 2IeKTpOHHBIN

23 | JIn, I1. Apxutextypa untepuera Bemei / I1. JIu ; https://e.lanbook.com/book/345134
nepeBoy ¢ aHrmiickoro M. A. Paiirmana. — Mocksa | (#aTa obpauienus: 30.04.2025)

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

24 | Peiin, T. C. OcHOBBI HH(OPMALIMOHHO https://e.lanbook.com/book/427526
6e3omacHocTH : yuebHoe nocobue / T. C. Peiin, B. B. | (nata obpamenms: 30.04.2025)
Toprynskun. — Kemeposo : KemI'VY, 2024. — 117 c.
— ISBN 978-5-8353-3270-0. — TekcrT :

AJIEKTPOHHBIN
25 | Hectepos, C. A. OcHOBBI HHPOPMAITUOHHON https://e.lanbook.com/book/370967
6e3onacnoctu / C. A. HectepoB. — 3-€ u3jt., crep. — | (Aata obparmenus: 30.04.2025)

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

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(GOPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHHMH JTUCLUILTUHBI (MOIYJIs).

- JJIEKTPOHHO-OMONMOTeYHasi cuctemMa HaydHo-TexHHMUYecKoi OMOIMOTEeKH
PYT(MHUUT) (http://library.miit.ru/);

- 3JICKTPOHHO-0MOmoTeunas cucrema Jlanp (https://e.lanbook.com/)

- JOKYMEHTaIU o SI3BIKY MIporpaMMHUpPOBaHUSA Python
(https://docs.python.org/3.12/);

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

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

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

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

- JIOKYMEHTAIHS 1o oubmoTexe Pygal

(https://www.pygal.org/en/latest/index.html);
- nmokymeHTanms 1o  OubOmmorexke  Scikit-Learn  (https://scikit-
learn.org/stable/user_guide.html);



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

- IOKyMEHTalus 1o miargpopMe UMUTALMIHOOTO MoienupoBanust AnyLogic
(https://anylogic.help/ru/);

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

- gokyMmeHTtamus mo  OmOmmoteke  Scikit-Learn  (https://scikit-
learn.org/stable/user _guide.html);

- JOKYMEHTAIUs o HHCTPYMEHTY TECTUPOBAHUA Postman
(https://learning.postman.com/docs/introduction/overview/).

7. IlepeuyeHb  JHUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
IIPOrpaMMHOT0 OOECIICUYCHHUsSI, B TOM YHCJIE OTECUECTBEHHOI'O IPOM3BOJICTRBA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMS TUCITUTIIIMHBI (MOTYJIs).

- TTaKeT MPUKIATHOTO MPOrpaMMHOTo obecrieueHus (0PUCHBIE MPUITOKEHUS);
- s13BIK TIporpamMmupoBanus Python;

- maTdopMa UMUTAIITMOHHOTO MojiennpoBanus AnyLogic;

- postgreSQL,;

- postman.

8. OmnmucaHue MaTepUaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOU IS
OCYIIIECTBJIEHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUIMHE (MOIYJIIO).

AyauTopusi JUisl TIPOBEICHUS 3aHSATUN JICKIIMOHHOTO THMA JODKHA OBITh
OCHAIllEHA TIEPCOHAIBHBIM KOMITBIOTEPOM M HAa0OpOM JIEMOHCTPAIIMIOHHOTO
000opy10BaHUsI.

AyauTopus I TPOBEJACHUS TNPAKTHYCCKUX W JIA0OPATOPHBIX 3aHITHH
JOJDKHA OBITh OCHAIIICHA ITePCOHATBHBIMUA KOMITBFOTEPAMH.

9. ®opma MPOMEKYTOUYHOM aTTECTALIUMU:

3auer B 1 cemectpe.
DK3aM€H BO 2 CEMECTpE.

10. OnieHouHbIE MaTEpHUaIbI.

OreHOYHBIE MaTepHUabl, IPUMEHSEMBIE TTPU MPOBEACHUH TPOMEKYTOUHOM
aTTeCTAIlK, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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