MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

-

PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS),
KaK KOMIIOHEHT 06paBOBaT€JIhHOﬁ [porpaMmabI
BBICILIETO 06paSOBaHHﬂ - IpOrpaMmabl ClICIHAJIUTETA
110 CIIELHUAILHOCTH
23.05.04 Dkcruryaranus KelIe3HbIX 10por,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUUT)
Tumonunsm B.C.

\

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

I/IH(l)OpMaTI/lKa H OCHOBBbI HCKYCCTBCHHOI'O HHTC/IJIEKTA

CoeinmnaabHOCTh:

Coenmanusanms:

®opma oOyueHus:

23.05.04 Dkcrnmyaranus )KeJae3HbIX JOpor

YnpasneHne MexX1yHapOIHBIMU NIEPEBO3KAMHU

OyHag

( PaGouas nmporpaMma JUCIHUIIINHGL (MOIYIS) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYXKEHA U3 eJMHON
KOPIIOPaTUBHOI HH(MOPMAIIMOHHON CHCTEMBI YIIPABJICHUSI
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAILY
- J

IIpocTas snexTpoHHas moanucs, Beltannas PYT (MUUT)
ID moamucu: 5665

IMoxmucan: 3aBenyromuii kadenpoit HyroBuu Beponuka
EBrenpeBHa

JlaTa: 16.09.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Lensto ocoBenus mucuunuinbl «MHbopMaTKa M OCHOBBI MCKYCTBEHHOT'O
WHTEJUICKTa» sBIsieTcsl (GopMHpOBaHWE Yy oOydarommxcs (QyHIaMeHTaIbHBIX
3HaHUW ¥ yMEHUN B 001acTd MHPOPMATHUKU U HHPOPMAIIMOHHBIX TEXHOJIOTHUH,
MpOrpaMMUPOBAHUS, aHANIM3a JAaHHBIX U UCKYCCTBEHHOTO MHTEJUICKTA.

3amaun JaHHOW TUCHUTLITUHBI:

- (opmupoBanue (GyHIAMEHTAIbHBIX 3HAHUM B O0JACTH TEOPETHUUECKOM
uH(OPMATUKU U €€ UCTOPUU PA3BUTHUS,

- (opmupoBanue (¢yHIAMEHTAIBHBIX 3HAaHUW W YMEHHM B o00JacTH
uHpopmaluu, ee BHUAAaX, NPEACTaBICHUS B MaMATH KOMIIbIOTEpa, CHocolax ee
cOopa, XxpaHeHus1, MpeoOpa30BaHUs U MIEpPEIaUH;

- (opmupoBanue (QyHIAMEHTAIBHBIX 3HAaHUM W YMEHHMH B o001acTH
MaTEeMaTUYECKUX OCHOB MH(POPMATHUKH U BBIYUCIUTEIBHON TEXHUKU;

- (opmupoBaanre (yHIAMEHTAIBHBIX 3HAHUW B OO0JACTH aAPXUTEKTYPHI
BBIYHCIIUTEILHON TEXHUKH;

- opMupoBanue GyHIaMEHTATBHBIX 3HAHUM M YMEHHI B 00J1aCTU PabOTHI C
MaKeTaMy MPUKIAJHOTO IPOrPaMMHOTO 00ECIICUCHHUS;

- popmupoBanue (PyHIaMEHTATBHBIX 3HAHUM U YMEHUM B 001aCTH paboThl 0a3
JAHHBIX U CUCTEM YTIpaBIICHUS 0a3aMu TaHHBIX;

- (¢opmupoBanue (PyHIaMEHTAIbHBIX 3HAaHUH U yMEHUM B 00JIACTH
QITOPUTMOB U CTPYKTYP JTaHHBIX;

- (opmupoBanue ¢yHIAMEHTAIBHBIX 3HAaHUW W YMEHHH B 00JacTH
nporpammupoBanus Ha Python;

- (hopmupoBanue GpyHIaMEHTAIBHBIX 3HAHUN U YMEHHUI B 00JIaCTU aHalM3a U
BU3yanu3anuu Ha Python;

- ¢opmupoBaHre QpyHIaAMEHTAIbHBIX 3HAHUN U YMEHHI B 001acTu paboOThHI C
I'MC-cuctemMamMu U reoJaHHBIMU;

- (opmupoBanue ¢yHIAMEHTAIBHBIX 3HAaHUW W YMEHHH B 00JacTH
MOJICIUPOBAHUS TPAHCTIOPTHBIX MTOTOKOB;

- (opmupoBanue ¢yHIAMEHTAIBHBIX 3HAaHUW W YMEHHH B 00JacTH
MaIlIMHHOTO OOYYEeHUS U UCKYCCTBEHHOTO MHTEJUICKTA;

- (¢opmupoBanue (PyHIaMEHTAIbHBIX 3HAaHUH W yMEHUM B 00JIACTH
NPUMEHEHUE COBPEMHCHHBIX TEXHOJIOTMH HCKYCCTBEHHOTO HMHTCIICKTa B
TPaHCIIOPTHOM OTPACIIu;

- (opmupoBanue ¢yHIAMEHTAIBHBIX 3HAaHUW W YMEHHH B 00JacTH
texnonoruii Mutepuera Beuieit (IoT) B TpaHCHOPTHBIX cCUCTEMAX;

- (hopmupoBanre (pyHIaMEHTATBLHBIX 3HAHUA U YMEHHUHN B 00JIaCTH OOJAYHBIX
wiatopm u UuppPOBHIX CEPBUCOB;



- (opmupoBanre (QyHIAMEHTATBHBIX 3HAHWW B 00JacTH HMH(POPMAITMOHHOU
0€30MacHOCTH.

2. Ilnanupyemblie pe3ynbTaThl 00YUEHUS O JUCUUILIMHE (MOIYJIIO).

[Tepeyerr GopMHUpPYEeMBIX pe3ylbTaTOB OCBOCHHSI  00pa3oBaTEIHLHOM
porpamMmsl (KOMIIETEHIIUI) B PE3yJbTaTe 00yYEHHU 110 AUCLUIUINHE (MOIYJIIO):

OIIK-2 - CpoocobeH TMOHUMATh MPHUHIMIBI pabOThl  COBPEMEHHBIX
UHPOPMAIIMOHHBIX TEXHOJOTMA U HCIOJIb30BaThb HX M pEHIeHHUs 3ajad
poecCUOHANTEHOM eI TEIEHOCTH.

OOyueHue 1O JUCHUIUIMHE (MOJYJI0) TMpernojiaraeT, 4YTo IO €ro
pe3ynbTaTam oOydaronuiics OyaeT:

3HaTh:

- OCHOBHBIE TOHSITUS U UCTOPHUIO Pa3BUTUS MHPOPMATUKHU U BHIYUCITUTEILHON
TEXHUKU;

- BUJIbI, CBOMCTBA M CIIOCOOBI KOJUPOBAHUS HH(POPMALIHH;

- CUCTEMBI CUHCIICHUS U IOTHIECKUE OCHOBBI PaOOTHI KOMIIBIOTEPA;

- apXUTEKTYypy BBIYUCIUTEIBHONM TEXHUKH W  TPHUHIMIBI  pabOThI
OTIEPAIIMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEH M MPOTOKOJIOB NIEPeIauu JaHHBIX;

- BHJIBI TMPOTPAMMHOTO OOECIEUeHUsT W OCHOBHBIE (PYHKIIMU O(UCHBIX
MIPUIIOKEHUM;

- PUHIIUIIBI pabOTHI ¢ 0a3aMu JTAHHBIX U s13bIKOM SQL;

- OCHOBHBIC JITOPUTMBI M CTPYKTYPHI TaHHBIX;

- CHHTaKCHC ¥ OCHOBHBIE KOHCTPYKIIMH sI3bIKa TTporpaMmmupoBanus Python;

- IPUHITUIIBI AaHAJIM3a U BU3yaJIU3aIluU JaHHBIX;

- OCHOBBI pa0oTHI ¢ TeoganHbIMU U I IC-cuctemamu;

- METOIbI MOJICIMPOBAHUS TPAHCTIOPTHBIX MTOTOKOB;

- OCHOBHBIC TIOHSTHS W METOJbl MAIIMHHOTO OOYYEHHsI U HCKYCCTBEHHOTO
WHTEIJICKTA,;

- NPUHLMNBL PabdOTBl CHUCTEM KOMIBIOTEPHOTO 3peHHUsT U 00pabOTKH
€CTECTBEHHOTO SI3bIKa;

- ocHOBbI TexHosoruit Uutrepuera Bemei (IoT);

- IPUHITUITBI pabOTHI 00JAYHBIX TIAT(HOPM U UG POBHIX CEPBHCOB;

- OCHOBBI MH(POPMAITMOHHON 6€30IIaCHOCTH.

YMmeTh:
- paboTaTh C pa3IMYHBIMU CUCTEMAMH CUUCJICHUS U BBINOJHATH JOTUYECKUE



olnepauuu;

- HCII0JIb30BAaTh OCHOBHBIE (DYHKIIMM ONEPALIMOHHBIX CUCTEM, BKItoUas Linux;

- IPUMEHSATH O(PUCHBIE MIPUIIOKEHUS sl padOThI C JOKYMEHTaMH, Ta0IMIIaMU
Y TIPE3EHTALUSIMU;

- MPOEKTHPOBaTh M paboTaTh ¢ 0a3aMU JAHHBIX, BBIMOJHATH 3aMpOCHl HA
sa3bike SQL;

- pa3pabaThIBaTh U AHAJIU3UPOBATH AJITOPUTMBI;

- IPOrpaMMHUpPOBATh Ha si3bike Python, ncnone3yst pa3nuyHble THUIBI JaHHBIX,
CTPYKTYpPHI U (PyHKIUY;

- QHAJIM3UPOBATh U BU3YaJIM3UPOBATh JJaHHBIE C IOMOIIIbIO OnbmoTek Python;

- pabotathb ¢ reoganubiMu U ' UC-cucremamu;

- CO3/1aBaTh MOJIEIHN TPAHCIIOPTHBIX IOTOKOB;

- IPUMEHATh METOJbl MAIIMHHOTO OOYYEeHHS JJI PELICHMS 3a7a4 PEerpecCuu,
KJIacCu(PUKalMU U KIIACTEPU3aLUN;

- HCTI0JIb30BaTh OMOIMOTEKH 7151 pabOThI C HEHPOHHBIMU CETSMU;

- paboTatb ¢ CHCTEMaMHM KOMIIBIOTEPHOIO 3peHUs U  00paboTKU
€CTECTBEHHOTO SI3bIKa;

- IpoeKTupoBaTh ycrpoiictBa MuTtepuera Bemeit (IoT);

- HCHOJB30BaTh oOOnauHble MaTgopmbl U TectupoBaTh APl 1nudpoBbix
CEPBHCOB;

- IPUMEHATHh OCHOBHBIE MPUHUHUITBI THPOPMALIMOHHON 0€30MacHOCTH.

Baaners:

- HaBbIKaMHU pabOThl C MEPCOHAIBHBIM KOMIBIOTEPOM U Pa3IUYHBIMU
OIEpallMOHHBIMU CHCTEMaMU;

- HaBbIKAMU HCIOJb30BaHUS O(PHUCHBIX MPUIOKEHUH JUIs pelIeHUs
npodheCCHOHANIBHBIX 33/1a4;

- HaBbIKaMU MPOEKTUPOBAaHUA U pabOThI ¢ 0a3aMU 1aHHBIX;

- HaBBbIKaMU pa3pabOTKU aJTOPUTMOB U MporpaMm Ha s3bike Python;

- HaBbIKAMU aHaJIM3a W BHU3yaJlM3allMd JaHHBIX C HCIOJIb30BAaHUEM
CTHIEIUATN3UPOBAHHBIX OMOINOTEK;

- HaBbIKaMH paboThI ¢ reoganHbIME B [ UC-cuctemamu;

- HaBbIKaMHU MOJICTMPOBAHUS TPAHCTIOPTHBIX MTOTOKOB;

- HaBbIKaMU MPUMEHEHUS METOJO0B MAIIMHHOIO OOy4YeHUS U UCKYCCTBEHHOTO
WHTEJUIEKTA IJIs1 PEeIleHUs] MPAKTUYECKUX 3a/1a4;

- HaBbIKaMH paboThI ¢ TexHoJorusmu Muatepuerta Bemieit (IoT);

- HaBBIKAMU UCIOJIb30BaHUs 00J1auHbIX M1aTdopm u padotsl ¢ API nudpossix
CEPBHCOB;

- HaBbIKaMu oOecrnedeHuss WH(POPMALMOHHONW O€30MacHOCTH MpH padboTe ¢
KOMITBIOTEPHBIMU CUCTEMAMU.



3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO0miast TpyAOEMKOCTh JUCUUIUIMHBI (MOJyJisi) cocTaBisier 6 3.e. (216
aKaJIeMUYECKHUX yaca(oB).

3.2. OOwvem mucuuIUIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  padOTHHKaAaMU W (WIH)  JIUIAMH,
MPUBJIEKAEMBIMU K peain3aiuy 00pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KonmuectBo yacos
Tun y4eOHBIX 3aHSTHIT Cemectp
Bcero

Nel | Ne2

KonrtaktHas paboTa mpu npoBeNeHIH yUeOHBIX 3aHATHH (BCETO): 160 80 80
B ToMm gncne:

3aHATHSA JIEKIIHOHHOTO THIIA 64 32 32

3aHATHS CEMHUHAPCKOTO THIIA 96 48 48

3.3. O0beM AUCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATEIbHON padOThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0y4aromuxcsi ¢
neJaroru4eckuMy paboTHUKaMH U (W) JUIAMU, TIPUBJICKAEMBIMHU K pealn3aliu
oOpa3oBaTeNpHOM  NIpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpU  IPOBEIECHUU
IPOMEXKYTOUHOM aTTeCTallMM COCTaBIIAET 56 aKaAeMHUECKUX Jaca (OB).

3.4. Ilpu o0y4yeHuu 1Mo MHAUBUIYAILHOMY Y4€OHOMY IJIaHYy, B TOM YKCIIE IPH
YCKOPEHHOM OOYYe€HUHU, 00BEM TUCHMIUIMHBI (MOIYJsSI) MOXKET OBITh pealn30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B Ghopme
KOHTaKTHOW paboThl OOyYaromuxcsl C MeAarornuecKuMu pabOTHUKAMH M (WJIN)
JUIAMH, TIPUBJICKAEMBIMHU K peaM3aiii 00pa3oBaTEIbHOM MPOTpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALMH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TeMmaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAaHUC
/11

1 |®ynpamuHTaIBHBIE OCHOBBI HH()OPMATHKH
PaccmarprBaeMble BOIIPOCHI:
- UICTOPUS PA3BUTUSL I/IH(bOpMaTI/IKI/I U BBIYKMCIIMTCILHOK TCXHHUKH,




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- MOHATHE HH)OPMAITHH;

- BUJIBI U CBOMCTBa MH(pOpManny;
- KozupoBaHue uH(Gopmanuy;

- CUCTEMBI CUHCIICHHSI.

OCHOBEI APXUTCKTYPBI BBIYHCIIMTEILHON TEXHUKH

PaccmaTpuBaembie BOIPOCH:

- JOTUYECKHE OCHOBBI paOOTHI BEIYUCINTEIBHON TEXHUKHY;

- aPXUTEKTYpa BBIYUCIUTEIHHON TEXHUKH: IPOLIECCOP, TaMATh, yCTPOHCTBA BBOAA-BBIBOJIA.

OrnepalinOHHBIE CUCTEMBI U CETH
PaCCManI/IBaeMLIe BOIPOCHI:

- IPUHIUIIBI pa6OTI)I ONepaliMOHHBIX CUCTEM;

- TEXHOJIOTUY BUPTYAJIN3ALMH U KOHTEHHEPU3aluu;

- KOMIIBIOTEPHBIC CETU U MPOTOKOJIBI MIEPEAavYn JaHHBIX.

OcHOBBI pa0OTHI C IEPCOHATBLHBIM KOMITbIOTEpOM Ha mpumepe Pen OC
PaccmarpuBaeMble BOIIPOCHL:

- OCHOBBI Pa0OTHI C IIEPCOHATIBHBIM KOMIIBIOTEPOM H (hailJIOBOI CHCTEMOM;

- pabora B Linux Ha mpumepe PEJI OC.

[IporpammHuoe obecnieueHue
PaccmarpuBaeMble BOIIPOCHL:

- BUJIBI IPOTPAaMMHOT0 00ecIIeYeHu
- MaKCThI IPUKIIAAHBIX IMTPOTpaMM.

OducHsbie mpunoxxenus (4 9)

PaccmarpuBaeMbie BOIIPOCHL:

- 0030p OUCHBIX MPHIOKCHHIA;

- OCHOBHBIE (DYHKIMOHAJIBHBIE BO3MOXXHOCTH O(HCHBIX NPHIOKESHUI.

Bsenenue B 6a3n1 manasix. b/l u CYB/]

PaccmarpuBaemble BOIPOCHL:

- noHsTre 6a3el nanHbIX (B/]) u cucrems! ynpasnenus 6a3amu nanusix (CYB/);
- peNAIUMOHHAs MOJIETb JaHHBIX.

BBenenue B 0a3nl JaHHBIX. MHOXKeECTBa
PaCCManI/IBaeMLIC BOIIPOCHI:

- MHOX>XCCTBA,

- Orepanry HaJl MHOXKCCTBAMU.

Bsenenue B 6a3n1 manAbIX. SQL
PaccmarpuBaemble BOIPOCHI:

- CTPYKTYPHPOBAHHBIN A3BIK 3ampocoB (SQL);
- mpocTsle 3anpocsl K CYB/I.

10

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
PaCCManI/IBaCMLIe BOIIPOCHI:

- OCHOBBI CTPYKTYP JAHHBIX;

- AJITOPUTM, AJITOPUTMBI COPTUPOBKHU U ITOUCKA,
- OLICHKA CJIOKHOCTH aJITOPHUTMOB.

11

AJIFOpI/ITMI/I‘-ICCKI/IC 3aJa4uyun

PaccmarpuBaemble BOIPOCHI:

- peKypcHs U IWHAMHYECKOE IIPOTrpaMMHUpPOBaHNE (Ha IPUMEpPE 3a1a4 JIOTUCTHKH);
- aJTOPUTMBI ITONCKA KPaTYalIero myTH;

- 3aJ1aua KOMMHUBOsDKepa U Ipyrue NP-nonnble 3anauy;

- ONTUMU3ALMS MapLIPYTOB.

12

[IporpammupoBanue Ha Python. OcHoOBBI




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

PaccmarprBaeMbie BOTIPOCHL:

- BBejieHue B Python: ycraHoBKa si3bIKa pOrpaMMpPOBaHUs, YCTAHOBKA U paboTa ¢ MHTETPUPOBAHHOM CpeIoi
pa3paboTky;

- OCHOBHBIE THIIBI JAHHBIX U onepaiuu B Python;

- YCTIOBHBIE OMEPATOPHI U IUKIIBI B Python.

13

[TporpammupoBanue Ha Python. Komnekmumn
PaccmarpuBaeMble BOIIPOCHI:

- pabora co cnuckamu B Python;

- pabora co cioBapsimu B Python;

- pabota ¢ MHOKecTBamu B Python.

14

[IporpammupoBanue Ha Python. ®yukmun
PaccMarpuBaeMble BOIIPOCHL:
- ¢bynkuun B Python.

15

Ananmu3 u BU3yaJIn3allus JaHHBIX. BI/I3yaJ'II/I3aI_[I/IH
PaccmarpuBaeMble BOIIPOCHL:

- OCHOBBI BU3YyaJIM3aLll1 TAHHBIX;

- moctpoeHue rpadukos B Python.

16

Ananus u BU3yaJIM3allyuAd JaHHBIX. OcCHOBEBI aHaJIk3a JaHHBIX
PaccmarpuBaeMble BOIIPOCHL:

- OCHOBBI CTaTHCTHUKH;

- BBeJIcHHE B OuOmoTeKky pandas.

17

Ananmuz u BU3yaJIn3allus JaHHBIX. O6pa60TKa N aHaJIM3 JAaHHBIX
PaccmarpuBaeMbie BOIIPOCHL:

- 3arpy3ka u 00paboTka qaHHEIX B Python;

- TPYIITUPOBKA U arperaius JaHHbeix B Python.

18

Pabota c reoganHBIMEI

PaccmarpuBaemble BOIPOCHL:

- OCHOBBI PabOTHI cucTeM rodansHOro nmosutinoHuposanus (GPS u 'JIOHACC);
- pabora c reoganHeIMU B Python;

- BU3yajindalus reoJaHHbIX.

19

['eonHpopMaMOHHBIE CUCTEMBI
PaCCManI/IBaCMHe BOIIPOCHI:

- ocaoBEI  UC-cucteMm;
- TUC FlexGIS.

20

MO,Z[CJII/IpOBaHI/IC TPAHCIIOPTHBIX ITOTOKOB. I[PICKpGTHO-CO6BITPII>iHOC MOACIINPOBAHUC
PaccmarpuBaemble BOIPOCHI:

- OCHOBBI TEOPUH MacCOBOT0 OOCITYKHBaHHUS;

- TUCKPETHO-COOBITHHHOE MOJETUPOBAHNE.

21

MopenvpoBaHue TPAaHCTIOPTHBIX MMOTOKOB. ATEHTHOE MOJICIUPOBAHNE
PaCCManI/IBaCMLIC BOIIPOCHI:

- arcHTHOC MOJICJINPOBAHUC,

- AnyLogic.

22

BBG,Z[CHI/IC B HCKYCCTBLICHHLIﬁ HUHTCIIJICKT 1 MalllMHHOC 06y‘-ICHI/IC. BBG,Z[CHI/IG
PaccmarpuBaemble BOIPOCHI:

- ICTOPHS M OCHOBHBIE IOHATHSI HCKyCcCTBEHHOTO HHTEUIeKkTa (U);

- obnmactu mpumenenus M B TpaHCIIOpTHOH oTpaciu.

23

BBeneHue B MCKYCCTBBICHHBIN HHTEIIEKT U MammnHHOE oOydenne. OcuoBbl NN
PaCCManI/IBaeMLIC BOIPOCHI:
- OCHOBbI MallIMHHOT O o6yquI/m: 06yquMe C YUUTCJIEM U 6e3 YUHUTECIIA;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- 3a/1a9a PErpeccu;
- BUJIBI PETPECCHH.

24

BBenenue B MICKyCCTBBICHHBINM MHTEIJIEKT U MalIuHHOE 00yueHue. Knaccuduxanus u

KiIacTCpu3anusa
PaccmarpuBaeMbie BOIPOCHI:

- 3a/1a9a KIaCCU(PUKAIIHN;

- QITOPUTMBI KiIaccu(uKamu;
- 3aj1a4a KJIaCcTepHU3alliH;

- QITOPUTMBI KJIaCTePH3ALIUH.

25

BBCI[GHI/IC B I/ICKYCCTBBICHHHﬁ HUHTCJIJICKT 1 MAIlIMHHOC O6y‘lCHI/I€. HCprOHHBIe CeTn
PaccmarpuBaembie BOIIPOCHI:

- pelaeMble 3a/1auu;

- MOAXO/IBI K O0yUEHUI0 HEHPOHHBIX ceTeil

- IPUHIUIBI IOCTPOCHUS HEMPOHHBIX CETEl.

26

CoBpeMeHHbIE TEXHOJIOTUHN UCKYCCTBEHHOTO MHTEIUIEKTA B TPAHCIIOPTHOM OTPACIIH.

Kommnbrotepaoe 3peHue u 00padoTka eCTEeCTBEHHOTO SI3bIKA
PaCCManI/IBaCMLIe BOIIPOCHI:

- CUCTCMbI KOMIIBIOTCPHOI'O 3pCHUS B TpaHCHOpTHOﬁ OTpaciiy;

- 00paboTKa eCTECTBEHHOTO S3bIKa B TPAHCIIOPTHOW OTPACIIH.

27

COBpeMeHHHe TEXHOJIOTHUU HCKYCCTBCHHOI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ oTpaciiu.

PGKOMeHI[aTCJ'IBHbIe CHUCTCMBbI
PaccMarpuBaeMble BOIIPOCHL:
- PeKOMEHIaTeNIbHbIE CHCTEMBI B TPAHCIIOPTHOM OTPACIIH.

28

Wnrepener Bemeli (IoT) B Tpancnioptabix cuctemax. OcHoBbl MHTepHeTa Bemei (IoT)
PaccMaTpuBaemblie BOIPOCH:

- ocHoBBI MHTepHETA Bemeit ([oT);

- mpoTOoKOoIbI cBsi3u Jyuist HTepHeTta Bemieit (IoT).

29

Nntepener Bemeit (IoT) B TpancnopTHbIX cuctemax. CO0p u 00paboTKa TaHHBIX
PaccmarpuBaemble BOIPOCHL:

- cbop manHEIX ¢ loT-ycTpoiicTs;

- 00pabotka nanHbIX ¢ loT-ycTpoiicTs;

- MOIX0ABI K 00paboTke naHHbI ¢ [oT-ycTpoHcTB.

30

O6naynble 1aTHOpPMBbI

PaccmarpuBaeMbie BOIIPOCHL:

- Poccuiickue ob6maunsie mnatgopmer: Yandex O61aKo U anbTepHATUBEL
- 3a]1a91 00JIAYHBIX TUIATGOpPM;

- 0030p BO3MOKHOCTEH OONBIYHBIX MIAT(HOPM.

31

[{udpoBbie cepBUCH

PaccmarpuBaembie BOIPOCHI:

- DU POBBIC CEPBUCHI;

- apXUTEKTypa COBPEMEHHBIX IU(PPOBBIX CEPBHCOB;
- uHTerpauus cucrem, APL

32

OcHoBbI HHGOPMAITMOHHON Oe30macHOCTUM (2 )

PaccmarpuBaemble BOIPOCHI:

- KJIFOYEBBIe IPUHIUIBI 00ecredeHns] HH)OPMAITMOHHOHN 6€301MacHOCTH;

- HOpMaTuBHasI 0a3a B 001acTi HHHOPMAIMOHHON 0€30MaCHOCTH;

- MpOrpaMMHO-aNTapaTHbIe CPEICTBA CUCTEMBI 0OecTieueHNsT HHPOPMAITMOHHON 0€30MTaCHOCTH.

4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.




JlabopaTopHbie pabOThI

HaumenoBanne 1abopaTopHbBIX paboT / KpaTKoe CoaepKaHue

(DYHI[aMI/IHTaJ'IBHBIC OCHOBBI I/IH(l)OpMaTI/IKI/I
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT NOJIy4aCT 3HaAHUA U YMCHUS B obJacTu
KOAUPOBaHUA I/IHq)OpMaIII/II/I U CUCTCM CUUCJICHHUS.

OCHOBEI C MEPCOHAIbHBIM KOMIIBIOTEPOM
B pe3ynpraTe BRIIOIHEHUS Ta00paTOPHBIX Pa0dOT CTYIEHT MOTydaeT 3HAHUA U YMEHHS B 00JIaCTH pabOTHI €
MIEPCOHATBHBIM KOMIBIOTEPOM H (DaiIIoBON CHCTEMOHA.

OcHoBsl ¢ Linux
B pe3ynprarte BRIIOTHEHUS Ta00PaTOPHBIX Pa0dOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHA B 00JIacTH pabOTHI €
ornepanuoHHoi cucreMoit Linux Ha npumepe Pen OC.

ITakeTs! IPUKIAOHBIX IIPOI'paMM. PaboTa ¢ TEKCTOBBIM IIpoueccopom
B pesynbraTe BHIMONHEHHS Ja00PATOPHBIX pAOOT CTYJCHT MOJyYaeT 3HAHHUS U YMCHHS B 00JIACTH
(hopMaTHPOBAHUS FIEKTPOHHBIX JOKYMEHTOB C TIOMOIIBI0 TIPUKIIAHOTO MPOrPaMMHOI0O OCCIICUCHHS.

[TakeTs! mpuKIaaAHBIX porpamM. PaboTa ¢ 3IeKTpOHHBIMU Ta0IUIIAMH
B pesynbTaTe BBIOTHEHHS Ta00PATOPHBIX PaOOT CTYICHT MONTy4YaeT 3HaHU M YMEHUs B o0nacTu
00prabOTKM JaHHBIX B 3JIEKTPOHHBIX TAaOIUIIAX C TIOMOIIBIO ITPUKIAIHOTO IPOrPaMMHOTO OeCIICUeHHS.

ITakeTs! IIPUKIAOHBIX IIPOI'paMM. Pa6oTa ¢ QJICKTPOHHBIMU IMPE3CHTAUAMUA
B pesynbraTe BHINONHEHHUS J1AOOPATOPHBIX pabOT CTYJCHT MOJyYaeT 3HAHHUS M yMEHHs B 00JIaCTH
MOATOTOBKH 3JIEKTPOHHBIX MPE3EHTAIMH ¢ TOMOIIBIO MPHUKJIATHOTO MPOTPaMMHOTO OeCTIeYeHH .

BBenenue B 0a3bl 1aHHBIX. MHOXECTBA
B pesynbTaTe BBIIOTHEHHS TAOOPATOPHBIX padOT CTYICHT ITOJIydaeT 3HAHHUSI U YMEHHA B 00JIacTH PabOTHI CO
MHO>KECTBAaMH U BBITTOJHEHUS OTIEPALMH HaJl MHOXKECTBAMH.

BBenenue B 6a3bl nanHbIX. [locTpoeHre cxemMbl JaHHBIX
B pesynbTaTe BBITOIHEHHS TA0OPATOPHBIX pabOT CTYICHT IOJTy4aeT 3HaHHUS U YMEHHS B 00J1acTH
MOCTPOCHHUS CXEMBI 06a3bl TaHHBIX C IIOMOIIBIO BCTPOSHHBIX HHCTpyMeHTOoB CYB/I.

Beenenue B 6a3b1 qannbix. [loctpoenue 3anpocoB k CYB/]
B pesynprarte BRIIOTHEHUS 1a60paTOPHBIX PaOOT CTYIEHT MOTydaeT 3HaHUA U YMEHHS B 00JIaCTH
BhImosiHeHus 3arpocoB k CYB/] Ha s3p1xe SQL.

10

ANTOpPUTMBI U CTPYKTYPHI JaHHBIX. [TocTpoenune anroputmMos
B pesynbTate BIIOIHEHHS 1a00OPAaTOPHBIX PAOOT CTY/IEHT HOIy4YaeT 3HAHUS U YMEHUsI B 00J1acTH
MOCTPOCHHMS aJITOPUTMOB C ITOMOIIBIO HHCTPYMEHTOB OCTPOSHHMS THArpaMM.

11

ANTOPUTMBI U CTPYKTYPBI JaHHBIX. CII0KHOCTH aITOPUTMOB
B pesynpTarte BRIIOIHEHHUS 1a60PaTOPHBIX PaOOT CTYIEHT MOydaeT 3HAaHUA U YMEHUS B 00JaCTH OIL[CHKH
CJI0HOCTHU QJIFOPUTMOB € IOMOULIBIO PA3JIMYHBIX HOTALUM.

12

[IporpammupoBanue Ha Python. AnroputMuunckie KOHCTPYKIIUN
B pesynbTaTe BHITOIHEHHS 1Ta00PATOPHBIX PAOOT CTYJICHT MOJIyYaeT 3HaHHU U YMEHHs B 00acTu paboThI C
YCIIOBHBIMHM OIlEpaTopaMy M IUKJIaMH B s3bIKe Nporpammuposanus Python.

13

[TporpammupoBanue Ha Python. Komnekmim
B pesynbTate BIOIHEHHS JTA0OPATOPHBIX pabO0T CTYICHT ITOJIydaeT 3HaHHUS M YMEHHs B 00J1acTH paboThI CO
CIHCKAaMH H CJIOBapsMH B sI3bIKE IporpaMMupoBanus Python.

14

[IporpammupoBanue Ha Python. ®@ynkuun
B pesynprarte BRIIOIHEHHUS Ta00PaTOPHBIX PaOOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 001acTH pabOTHI €
(hyHKIHAMU B S3BIKE TIporpaMMupoBanus Python.

15

AHanmM3 ¥ BU3yaM3alys JaHHbIX. Buszyanu3anus 1aHHBIX
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT NOJIy4aCT 3HAHUA U YMCHUS B OGJ’IaCTI/I
BU3YyaJin3allu JaHHBIXC MMOMOIIBIO pa3IMYHbIX 61/16J'[I/IOT€K B SA3BIKC IPOrpaMMHUPOBaHUA PythOl’l.

16

AHanu3 u Bu3yanu3anus JaHHbeix. O0padoTKa v aHAIU3 TaHHBIX
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOJydaeT 3HAHUSA M YMEHHUS B 001acT 00paboTKu




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

W aHAJIM3a JaHHBIX C IOMOIIBI0 OnOMMoTekn pandas B si3pIKe porpaMMupoBanus Python.

17

O6paboTka reoTaHHBIX
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT MOJIy4acT 3HAHUA U YMCHUA B O6J'I3CTI/I paGOTbI C
reo/IaHHBIMU B sI3bIKE IIporpamMMmupoBanus Python.

18

Busyanusanus reo1aHHbIX
B pesynpraTte BRIIOTHEHUS Ta00paTOPHBIX pa0dOT CTYISHT MOTydaeT 3HAHUSA U YMEHHS B OOJIACTH
BU3YaJIM3aI[lH T€0JaHHBIX B S3BIKE MporpaMMupoBanus Python.

19

MoaenupoBaHue TPAaHCTIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIUPOBAHUE
B pesynbpTaTe BBIIOIHEHUS J1a00PAaTOPHBIX PAOOT CTYASHT MOIy4aeT 3HAHUS U yMEHUs B 007IaCTU JUCKPETHO-
COOBITHHHOTO MOJETIMPOBAHUS C IOMOLIbI0 OubnnoTexu SimPy B sA3bIke mporpaMmupoBanus Python.

20

MOI[GJ'II/IpOBaHI/IC TPaHCIIOPTHBIX ITIOTOKOB. AreHTHOE MOJCIUPOBAHUC
B pesynbTaTe BBITOTHEHHS TA0OPATOPHBIX PaOOT CTYICHT MOJTy4aeT 3HaHHUI U YMEHHS B 00JIaCTH areHTOro
MOJIETIMPOBAHMS € TIOMOIIBIO IIaTGOPMbI MMHTAIMOHHOTO MoenupoBanus AnyLogic.

21

BBenenue B MCKYCCTBBICHHBINM MHTEIUIEKT M MAllIMHHOE 00y4yeHue. Perpeccus
B pesynbTaTe BRIOTHEHHS TA00PATOPHBIX PaOOT CTYICHT MOJTyYaeT 3HAaHUS U YMEHHS B 00JIaCTH PELICHUS
3a1a4 PerpeccuH ¢ IOMOIIBI0 MAIIMHHOTO 00y4YeHNs B A3bIKe porpaMMupoBanus Python.

22

COBpeMeHHHe TEXHOJIOTHU UCKYCCTBECHHOI'O MHTCJIJICKTA B TpaHCHOpTHOﬁ oTpaciiu.

Cucremsbl O6pa6OTKI/I CCTCCTBCHHIO sA3bIKa
B pesynbraTe BHINONHEHHUS JTAOOPATOPHBIX pabOT CTYJCHT MOJy4aeT 3HAHHUS K YMEHHS B 00J1aCTH PadOTHI ¢
crcTeMaM# 00pabOTKN €CTECTBEHOTO SI3BIKA.

23

BBenenne B MCKyCCTBBICHHBI HHTEIUIEKT M MalIMHHOE o0ydyenue. Kiaccudukanms
B pe3ynprarte BRIIOTHEHUS Ta0OPaTOPHBIX PA0OT CTYIEHT MOTyYaeT 3HAHWS U YMEHHS B 00JIaCTH PEeIICHUS
3a7a4 KIaCCU(PHUKAINY C IOMOIIBI0 MAIIMHHOTO O0YYEHHUS B SI3bIKE IpOorpaMMupoBanus Python.

24

BBe,[[eHI/IC B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC 06y"IeHI/IC. KJ'IaCTepI/BaI_[I/ISI
B pesynbrare BeIMOTHEHHUS Ta00PaTOPHBIX PabOT CTYICHT NMOMydaeT 3HAHUS U YMEHUS B 00JIaCTH PEIIeHHs
3a/a4 KJIaCTEPU3aIlMHU ¢ TOMOIIBI0 MAITHHHOTO 00YUEHHS B SI3bIKE MporpammupoBanus Python.

25

BBeneHue B MCKyCCTBBICHHBIN HHTEIJIEKT U MalllnHHOE 00ydyeHue. HeilponHsie cetu
B pe3ynprarte BRINOTHEHUS Ta00PaTOPHBIX Pa0dOT CTYIEHT MOTydaeT 3HAHHUS U YMCHHS B 00J1aCTH peIIeHUs
3a]]a4 MaITMHAOTO 00YUYEHSI TOMOIIIBI0 HEMPOHHBIX CETeH B SA3BIKE MPOrpaMMHupoBaHus Python.

26

CoBpeMeHHbBIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJIEKTAa B TPAHCIIOPTHON OTPACIH.

Cucrembl KOMITBIOTCPHOT'O 3PCHUSA
B pesynpTarte BRIIOIHEHUS T1a60PaTOPHBIX PA0OT CTYACHT MOJIydaeT 3HAHUS U yMEHUs B 0071acTH paboThI ¢
CHCTeMaMH KOMIIBIOTEPHOTO 3PEHUSL.

27

COBpCMeHHLIC TCXHOJIOTHUU UCKYCCTBCHHOTI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ oTpaciiu.

Cuctembl 00pabOTKM €CTECTBEHHTO SI3bIKA
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT NOJIy4YacT 3HAHUA U YMCHUSA B obnactu pa6OTBI C
CUCTEMaMHU O6pa6OTKI/I €CTCCTBCHOI'O A3bIKA.

28

Wnrepener Bemeii (IoT) B TpaHCIOPTHBIX cucTEMax
B pesynprare BRINOITHEHHUS Ta00PaTOPHBIX Pa0OT CTYIEHT MTOTy4YaeT 3HAaHUI U YMEHHS B 00JacTu
MpoeKTHpOoBaHus ycTpoiicT MHTepenTa Bemei (IoT).

29

Ob6naunsle aThopmsl 1 LUppoBbie cepBUCHL. O0IayHbIe MIAT(HOPMBI
B pe3ynbrare BeIMOTHEHHS Ta00PaTOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS ¥ YMEHUS B 00J1acTH pabOThI
00J1auHBIX TUIAT(HOPM.

30

O6unaynsle iatdopmsl 1 1UPpoBbie cepBUChl. API
B pesynbTaTe BbIIOIHEHUS 1a00PAaTOPHBIX PAOOT CTYAEHT MOIy4aeT 3HAHUS U yMEHUs B 001acTu
tectupoBanust API 1iupoBbIX cepBHCOB.

31

WNndopmannonnas 6€30macHOCTb




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

B pesynbTaTe BEIIOTHEHHA TA0OPATOPHBIX paOOT CTYICHT IIOJTydaeT 3HAHHUSA U YMEHHS B HCIOIB30BAHUS
MpOrpaMMHO-aIIapaTHbIe CPEJCTBA CUCTEMbI 0OecTieueH st THPOPMaMOHHOI 6e301TacHOCTH. .

[IpakTrueckue 3aHATHS

Tematuka IMPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

OyHIaMUHTAIbHBIE OCHOBBI HH()OPMATHKH
B pesynbTate BEIOTHEHHUS NPAKTHIECKUX pabOT CTYACHT MOMyJIaeT 3HAHUSA M YMEHHS B 001aCTH
KOIMPOBaHHS MHYOPMALUH U CHCTEM CUUCIICHHUS.

OCHOBEI APXUTCKTYPBI BBIYHCIIUTEILHON TEXHUKH
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paT0pHI)IX pa60T CTYACHT MOJIy4a€T 3HaHUA U YMCHUS B obnactu
JIOTUYCCKHUX OCHOB pa60T1>1 KOMIIBIOTEpPA.

[TakeTs! npukIaaHbIX MporpaMmM. Pabora ¢ TEKCTOBBIM MPOLIECCOPOM
B PE3YyIbTATC BBINIOJIHCHHUS NPAKTUICCKUX 3aHATHI CTYACHT MNOJYy4aCT 3HAHUA U YMCHHS B obnactu pa6OTI>I C
TCKCTOBBIMH JOKYMCHTAMH C TIOMOILIBIO HNPUKIAAHOTO IPOTrPAMMHOI0 OcecrieueHus

[TakeTs! npuKIaaAHBIX TporpamM. PaboTa ¢ 3IeKTpOHHBIMU TaOIUIIAMH
B pe3ynbraTe BHINOIHEHUS MPAKTUUSCKUX 3aHATUH CTYJEHT HOJIy4aeT 3HaHUA U YMEHHs B 00s1acTH paboTHI C
3JIEKTPOHHBIMH Ta0IULAMU C TIOMOMIBIO IPUKJIAJHOTO IPOrPaMMHOTO OeclieUeHH .

ITakeTs! IMPUKIAOHBIX IIPOI'paMM. Pa6oTa ¢ QJICKTPOHHBIMU IMPE3CHTAUAMUA
B pesynbTaTe BHIMONHEHHS IPAKTUYECKUX 3aHATUI CTYICHT MOydaeT 3HaHUA U YMEHHS B 00/1acTH
MOATOTOBKH 3JIEKTPOHHBIX MIPE3EHTAIMH C MOMOIIBIO IPHKJIAHOTO TPOrPAMMHOTO OECTICUCHUSL.

BBenenue B 6a3pl JaHHBIX
B pesynbTaTe BBITOTHEHHS NPAaKTHIECKUX 3aHATHH CTYICHT TOJTy4aeT 3HaHHUsI M YMEHUSI B 00J1acTH paboThI
CO CTPYKTYPHPOBAHHBIM SI3bIKOM 3ampocoB SQL.

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
B pe3ynbTaTe BBINOTHEHHS NPAKTUIECKUX 3aHATUH CTYIEHT IOJIy4aeT 3HaHHUsI U yMEHUsI B 00J1aCTH paboThI
CO CTPYKTYpaMH JaHHBIX U Pa3pabOTKe alropuTMaMH.

[IporpammupoBanue Ha Python
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJIy4acT 3HAaHUA U YMCHHS B obnactu pa6OTbI C
NEPEMECHHBIMHU PA3HBIX TUIIOB W OINCPpAINAMHU Hal HUMH B A3BIKC [IPOTPAMMUPOBAHUA PythOl’l.

Ananus u BU3yaJIu3allvuAd JaHHBIX. bubnunorexkn BHU3YyalIU3allun
B pe3ynbTaTe BINOJIHEHHS TPAKTUYECKUX 3aHATHI CTYJICHT I10JIy4aeT 3HaHHUs U yMEHUs B 00J1acTh paboThl C
OubIMOTeKaMK BU3yaln3alliK JaHHBIX B s13bIKe porpaMMupoBanus Python.

10

Ananu3 u BU3yaJIn3allusd JaHHBIX. bubauorekn 06pa6OTKI/I 1 aHalIn3a JaHHBIX
B pesynbTaTe BHITOIHEHHS NPAKTHIECKUX 3aHATHIA CTYICHT T0JIy4aeT 3HaHHsI U YMEHHUs B 001acTu paboThI C
6ubMoTeKoi 00paboTKK U aHaIM3a NaHHBIX pandas B s3bIKe nporpamMupoBanust Python.

11

Pabora ¢ reogaHHBIMHA

B pesynbTaTe BBIOTHEHHS NPAKTHIECKUX 3aHATHH CTY/ICHT TIOJIy4aeT 3HaHHUs U YMEHUs B 00JacTi padoThI ¢
I'C FlexGIS B s3bike nporpammupoBanus Python.

12

MO,Z[CJII/IpOBaHI/IC TPAHCIIOPTHBIX ITOTOKOB
B pe3ynbrare BHIMOTHEHHS IPAKTUYECKHUX 3aHATHH CTYJCHT MMOJIydaeT 3HAaHUS U YMEHUs B 001acT paboThl ¢
m1aTGopmMoii UMUTAIIMOHHOTO MoJeupoBanus AnyLogic.

13

BBenenue B MCKYyCCTBBICHHBIM HHTEIDICKT M MaITUHHOE 00ydeHrne. OCHOBBI MAITUHHOTO
o0yJeHus

B pesynbTaTe BBIOTHEHHS NPAKTHIECKUX 3aHATHH CTY/ICHT TOJTy4aeT 3HaHHUsI M YMEHUs B 00J1acTi
MaIIMHHOTO 00y4YeHus B s13bIKe IporpamMmuposanus Python.

14

BBenenne B MCKyCCTBBIEHHBI HHTEIICKT M MalIMHHOE o0y4yeHue. HeliponHsle cetn
B pe3ynbrare BHIMOTHEHHS TPAKTUYECKUX 3aHATHH CTYACHT MMOJIydaeT 3HAaHUS U YMEHHUS B 00IacTH
MTOCTPOCHUS MOJIeTIEH Ha OCHOBE HEHPOHHBIX CeTel B sA3bIKE MporpaMMupoBanus Python.




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

15

CoBpeMeHHbIE TEXHOJIOTUU UCKYCCTBEHHOTO MHTEJUIEKTa B TPAHCIIOPTHOM OTpaciu
B PE3YIbTATC BBINIOJTHCHUSA NPAKTUYCCKUX 3aHATHI CTYACHT MOJIy4aC€T 3HAHUA U YMCHUSA B obnactu
MPUMCHCHUA PEKOMCHAATCIIbHBIX CUCTEM B TpaHCHOpTHOﬁ OoTpaciu.

16

Hutepener Bemieit (IoT) B TpaHCIOPTHBIX CUCTEMAX
B PE3YIbTATC BBIMIOJTHCHHUSA NPAKTUICCKUX 3aHITUI CTYACHT MOJIy4aC€T 3HaHUA U YMCHUA B o0JacTu pa6OTI>I C
WHCTPYMEHTOM NIPOeKTHpoBaHus ycTpoiict uteprera Bemieit (IoT).

17

Ob6naunsie aTGOpMbl 1 HU(GPOBLIE CEPBUCHI
B pe3synbTaTe BBITOMHEHMS MPAKTUYSCKUX 3aHATHI CTYICHT [TOIy4YaeT 3HAHUS U YMCHHUS B 00aCTH paboTHI C
HHCTpYMeHTaMu TecThpoBanusi API udpoBeIx cepBUCOB.

4.3. CamocrosiTenbHas paboTa 00y4arOIuXCs.

n/o

Bun camocTrositenbHOM paboThI

[ToaroroBka k 1a00paTOpHBIM paboTaM M MPAKTHYECKUM 3aHATHUSIM

N3yuenue yueOHOI nmuTeparypsl

IToaroroBka k HpOMe)KYTO‘IHOﬁ aTTeCTalluu

[ToaroroBka K TEKyIeMy KOHTPOJIIO

IToaroToBka K MpOMEXYTOYHOM aTTECTALMH.

o O | W N

[ToaroroBka Kk TeKymeMmy KOHTPOJIIO.

5. Ilepedyenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOJIb30BaTh IpHU

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).
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yue6Hoe nocobue / A. A. Aradonos, A. M. Benos. — | (#ara obpamenust: 16.09.2024). —
Camapa : Camapckuii yauBepcutet, 2023. — 304 ¢. — | TEKCT: SJICKTPOHHBIH.

ISBN 978-5-7883-1915-5.

11 | Konecuukos, A. A. Ba3bl mpocTpaHcTBEHHBIX qaHHbIX : | https://e.lanbook.com/book/317426
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PTY MUPDA, 2021. — 235 c.

14 | Turos, A. H. Python. O6paboTka 1aHHBIX : yaeOHO- https://e.lanbook.com/book/331019
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17 | Bananos, A. H. Ananu3 nansbix : yue6Hoe mocooue s | https://e.lanbook.com/book/405491




crno / A. H. bananoB. — Cankr-IlerepOypr : Jlans,
2024. — 80 c. — ISBN 978-5-507-49145-2.
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B. lllep6akoB. — HoBocubupck : CI'YIIC, 2022. — 36 TexcT: 57eKTPOHHBIH.

c. — ISBN 978-5-00148-318-2.

20 | T'opbaues, A. M. MoaenupoBaHue TPaHCIOPTHBIX https://e.lanbook.com/book/222527
cucteM B cpese AnyLogic : yue6HOe mocobue / A. M. (nara obpamenus: 16.09.2024). —
Top6aues. — Canxt-Ilerep6ypr : IITYIIC, 2020. — 47 | TeKCT: 5eKTPOHHBI.

c.— ISBN 978-5-7641-1482-8.

21 | bamanos, A. H. MammnHOe 00y4cHHE U https://e.lanbook.com/book/414920
HCKYCCTBEHHBIH MHTEIUIEKT : yueOHOE ITocobue ais (mara obpamenus: 16.09.2024). —
By30B / A. H. bananos. — Cankr-IlerepOypr : Jlans, TekeT: 21eKTPOHHBIH.

2024. — 172 c. — ISBN 978-5-507-49194-0.

22 | MutuHa, O. A. TeXHOIOrUU U UHCTPYMEHTapuil https://e.lanbook.com/book/368633
MaIIMHHOTO 00y4enus : yueOHoe nmocobue / O. A. (nata obpamenus: 16.09.2024). —
Mutuna, B. B. XKapoB. — Mocksa : PTY MUPDA, TekeT: 2MeKTPOHHBIH.

2023. — 203 c. — ISBN 978-5-7339-1758-0.

23 | 3ameuynukos, C. B. OCHOBBI HHTEIIEKTYAILHOTO https://e.lanbook.com/book/355580
aHau3a JaHHBIX ¥ MAIIMHHOTO 00ydeHus: KoHcnekT (nara obpamenus: 16.09.2024). —
neknui : yaebnoe mocodbue / C. B. 3ameqnukoB. — Texer: 51eKTPOHHBIH.

Mocksa : HUSTY MU®DU, 2022. — 136 ¢. — ISBN 978-
5-7262-2856-3.

24 | JIu, I1. Apxurektypa untepnera Bereii / [1. JIu ; https://e.lanbook.com/book/345134
TepeBo1 ¢ aHrmiickoro M. A. Paiitmana. — Mocksa : | (#ara obpamenus: 16.09.2024). —
JIMK TlIpecc, 2020. — 454 ¢. — ISBN 978-5-97060- Tekcr: 57eKTPOHHBIH.

784-8.

25 | Peiin, T. C. OcHoBbl nHpopMarronHoi 6e3omacHoctu : | https://e.lanbook.com/book/427526
yue6Hoe nocobue / T. C. Peiin, B. B. Toprynskun. — | (1ata odpamenus: 16.09.2024). —
Kemeposo : KemI['Y, 2024. — 117 ¢. — ISBN 978-5- TexeT: 2MeKTPOHHBIH.
8353-3270-0.

26 | Hecrepos, C. A. OcHOBBI HH(MOPMAITUOHHOM https://e.lanbook.com/book/370967

6ezonmacaoctu / C. A. HecrepoB. — 3-e u3z., crep. —
Cankr-IlerepOypr : Jlans, 2024. — 324 c. — ISBN
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(mata obpamenus: 16.09.2024). —
TekcT: 31eKTPOHHBII.

6. IlepeueHb COBpPEMEHHBIX

npo¢eCcCUOHATIBHBIX

0a3 [Ha”HHBIX "

WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIB30BAThCSA TPHU
OCBOCHUU JUCHUIUIMHBI (MOIYJIA).

- 3JIEKTPOHHO-OMONMMoTeyHass cucrema HayuHo-TexHUUeckoW OMOIMOTEKH




PYT(MUUT) (http://library.miit.ru/);
- 3JIEKTPOHHO-0nOMoTeuHas cucreMa Jlanp (https://e.lanbook.com/)

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

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

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

- JTIOKYMEHTAIUs 10 OHnOINOTEKE Seaborn
(https://seaborn.pydata.org/tutorial/introduction.html);

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

- JOKYMEHTALUS o onbmmoTeke Pygal

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

- nmokyMmeHTammss — 1mo  OmOmmorteke  Scikit-Learn  (https://scikit-
learn.org/stable/user_guide.html);

- JOKYMEHTAIUs 1o oubmuorexe SimPy
(https://simpy.readthedocs.io/en/latest/topical _guides/index.html);

- JOKYMEHTalMs 1Mo miaaTdopMe MMUTAUMUIHOOTO MojaenupoBaHus AnylLogic
(https://anylogic.help/ru/);

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

- JgokyMmeHTanms — mo  OumbOmmoreke  Scikit-Learn  (https:/scikit-
learn.org/stable/user_guide.html);

- JTOKyMEHTaI U 1o HHCTPYMCHTY TECTUPOBAHUS Postman
(https://learning.postman.com/docs/introduction/overview/).

7. llepedyeHb  JIMIIEH3MOHHOTO W  CBOOOJHO  PacHpOCTPaHSIEMOTO
porpaMMHOro oOecredyeHus, B TOM YHCJE OTEYECTBEHHOrO TPOU3BOICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

- MMaKeT MPUKIAJHOTO MPOrpaMMHOIo obecrieueHust (0PUCHBIE TPUITIOKEHHUS);
- SI3BIK MMporpamMMupoBanus Python;

- ru1atgopMa UMUTAIIMOHHOTO MoienpoBanust AnyLogic;

- postgreSQL,;

- postman.

8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmUMOW ISt
OCYIIIECTBICHUS 00pa30BaTEIBLHOTO MPOoIlecca MO AUCIUTIINHE (MOIYIIIO).



AynuTtopus Il TPOBEACHUS 3aHATHH JICKIIMOHHOTO THUMA JOJDKHA OBIThH
OCHAIl[CHa TIEPCOHAJIBHBIM KOMITBIOTEPOM ¥ HA0OpOM JEMOHCTPAIlMOHHOTO
000py10BaHUS.

Aynuropus AJii TPOBEIACHHUS TMPAKTUICCKUX U JIA0OPATOPHBIX 3aHSATHM
JOJDKHA OBITH OCHAIICHA MTEPCOHATBPHBIMA KOMITHIOTEPAMHU.

9. ®opma nMpoMeKYTOUHOU aTTEeCTaIUU:

Dxk3ameH B 1 cemectpe.
3adeT BO 2 ceMecTpe.

10. OneHouHBIC MaTEpHUAIBI.

OI.[GHO‘IHBIG MaTcpuaiibl, IIPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMG)KYTO‘IHOﬁ
arrecragum, pa3pa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PYT (MUUT).
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