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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{ensro ocoBenust mucummiiHbl « MHpOpMaTHKa U OCHOBBI MCKYCTBEHHOTO
UHTEJIEKTa» sBisieTcss (opmupoBaHue y oOydarommxcs (¢(yHIaMEHTAIbHbBIX
3HAHUM WU yMEHUU B 00J1acTh MHOOpPMATHUKU U WHOOPMAIMOHHBIX TEXHOJIOTHH,
IPOrpaMMUPOBAHMS, aHAJIM3A IAHHBIX U UCKYCCTBEHHOTO UHTEIUICKTA.

3agauu TaHHOW TUCIUIUIUHBI:

- (dopmupoBanne (yHIAMEHTATHHBIX 3HAHUH B 00JIACTH TEOPETUUCCKOM
nH()OpPMATHKA U €€ UCTOPUHU PA3BUTHS,

- (opmupoBanue (yHTAMEHTAIBHBIX 3HAHUA W YMEHHHA B 00JacTH
uHdopMaIuKi, ee BUAAX, MPEACTaBICHUS B MaMsATH KOMIBIOTEpa, Crocobax ee
cbopa, XpaHeHus1, IpeoOpa30BaHuUs U NIEpeIayn;

- (opmupoBanue (QyHIAMEHTAIbHBIX 3HAHUW W YMEHUH B 00JaCTH
MaTeMaTUYECKUX OCHOB MH(OPMATUKU U BEIYUCIUTEIHLHON TEXHUKH;

- ¢dopmupoBaanue (GyHIAMEHTAIBHBIX 3HAHUM B 00JIACTH apXUTEKTYPHI
BBIYMCIIUTEIILHON TEXHUKHY;

- ¢opmupoBaHue GyHAaAMEHTAIbHBIX 3HAHUN U YMEHUN B 00J1aCTH pabOThI C
MaKeTaMH MPUKIIATHOTO IPOrPAMMHOTO 00ECIICUCHHUS;

- (opMupoBaHue (PyHIaMEHTAIBHBIX 3HAHUN U yMEHUN B 00JacTu paboThI
0a3 JaHHBIX U CUCTEM YIIpaBJeHUs Oa3aMU JaHHBIX;

- (opmupoBanue (QyHIAMEHTAIbHBIX 3HAHUA W YMEHUU B 00JaCTH
aNTOPUTMOB U CTPYKTYP JaHHBIX;

- (QopmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
nporpammupoBanus Ha Python;

- (hopmupoBanue PyHIaMEHTATBLHBIX 3HAHUM U YMEHHI B 00J1aCTU aHATN3a U
BU3yanu3aiuu Ha Python;

- ¢popmupoBanue PpyHIaMEHTATBHBIX 3HAHUN U yMEHUH B 00J1acTU pabOTHI €
I'MC-cucTemaMu ¥ re0JaHHBIMU;

- (opmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
MOJIETUPOBAHUS TPAHCTIOPTHBIX MOTOKOB;

- (QopmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
MAaIlTUHHOTO OOYYEHHS M HICKYCCTBEHHOTO MHTEIICKTA,

- (opmupoBanue (QyHTAMEHTAIBHBIX 3HAHUW W YMEHUW B 0O0JacCTH
MIPUMEHEHUE COBPEMHEHHBIX TEXHOJOTUM HMCKYCCTBEHHOIO MHTEJIEKTAa B
TPaAHCIOPTHOM OTPACIIH;

- (QopmupoBanue GyHIAMEHTAIBHBIX 3HAHUW W yMEHUH B 00JacTH
texHosoruii Murepuera Beuieit (IoT) B TpaHCIIOPTHBIX cHCTEMAX;

- (hopmupoBanue pyHAaMEHTAIBHBIX 3HAHUN U YMEHUN B 00JIaCTH 00JTaUHBIX
m1aTGpopM U HU(POBBIX CEPBUCOB,;



- ¢opmupoBanue GyHIAMEHTAIBHBIX 3HAHUW B 00J1aCTH MH(POpMAITMOHHOMN
0€30MMacHOCTH.

2. Ilnanupyembie pe3ynbTaTbl 00YUEHHS MO JUCHUILUIMHE (MOIYJIIO).

IlepeueHp  (GopMUpYEMBIX pPE3YyJbTAaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B pE3yJIbTaTe 00yUYEHUs 110 AUCUMILTUHE (MOLYIIIO):

OIIK-1 - CnocobeH pemaTh MHXKEHEPHBIE 3a/addl B MPO(ecCHOHAIBHOU
JESITEIbHOCTH C UCTIOJIb30BAHUEM METO0B €CTECTBEHHBIX HAyK, MATEMaTHYECKOTO
aHaJIM3a U MOJIETTMPOBAHUS;

OIIK-2 - CpnocobeH TOHMMATh MPUHLIMIBI PabOThl COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTMM W HCIOJb30BaTh MUX JJIA PEIICHHs 3a1ady
po¢heCCUOHATIBHON JIEATEIbHOCTH;

IIK-7 - CnocobeH K 3KCIulyatauud WHGOPMAIMOHHO-aHATUTHYECKUX
ABTOMATU3MPOBAHHBIX CUCTEM IPU OPraHHU3aLUU MACCAKHUPCKHX MEPEBO30K Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

OO0yueHue 1o qucuIuInHe (MOJIYIIIO0 ) IPEIIoIaraet, 4To 1o ero pe3yJibrataM
oOyyaromuiicst 0yier:

3Harth:

- OCHOBHBIC MTOHATHS M UICTOPHIO Pa3BUTHS HHGOPMATUKU U BBIYUCIUTEIHHON
TEXHUKH,

- BUJIbI, CBOMCTBA U CIIOCOOBI KOJUPOBaHUS MHGOPMAIIHH;

- CUCTEMBI CYMCIICHUS U JIOTUYECKUE OCHOBBI pabOThl KOMIIBIOTEPA;

- QpXUTEKTYpy BBIUMCIUTEIBHOW TEXHUKU M MOPUHLUIBI  PabOTHI
OTIEpPAIIMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEH U MPOTOKOJIOB MEPEAauH JaHHBIX;

- BUIbBl MPOTrPpaMMHOTO OOECHEYEeHHs] U OCHOBHbIE (PYHKIUU O(UCHBIX
MIPUIIOKEHU M

- IPUHIIUIIBI pabOTHI ¢ 6a3aMu JaHHBIX U s36IKOM SQL;

- OCHOBHBIE QJITOPUTMBI U CTPYKTYPbI JAHHBIX;

- CHHTaKCUC ¥ OCHOBHBIE KOHCTPYKIIUU sI3bIKa MporpammupoBanus Python;

- IPUHITUIIBI aHAJIW3a W BU3YAIN3allUU JAHHBIX;

- OCHOBBI paboThl ¢ reoganHbiMu U [ IC-cucremamu;

- METOJIbI MOJICIIUPOBAHUS TPAHCIIOPTHBIX TTOTOKOB;

- OCHOBHBIC TIOHSATHS W METOJbl MAIIMHHOTO OOyYEHHUs M MCKYCCTBEHHOTO
MHTEJJICKTA;

- TpPUHOUNBI PAOOTHI CHCTEM KOMITBIOTEPHOTO 3pEHUS H 00paboTKu
€CTECTBEHHOT'O SI3bIKA;



- ocHOBBI TexHosioruit Uutepuera Bemieit (IoT);
- IPUHIIMIIBI PabOTHI 00IaYHBIX MIIATGOPM U LUPPOBBIX CEPBHUCOB;
- OCHOBBI HH(OPMAITMOHHOM 06€30MMaCHOCTH.

Ymersb:

- paboTaTh ¢ pa3NUYHBIMU CUCTEMaMU CUMCIICHUS U BBIIOJIHATH JIOTUYECKUE
orepanuy;

- HCIOJb30BaTh OCHOBHBbIE (YHKIIMM OIEPAlMOHHBIX CHUCTEM, BKJIIOYas
Linux;

- MNPUMEHATh O(QUCHBIE NPUIOKEHHS Il pabOThl € JOKYMEHTAaMH,
Ta0IUIAMU U TPE3EHTALUAMU;

- NPOEKTHPOBaTh U padoTaTh ¢ 0a3aMu JAHHBIX, BBIIOJHATH 3alpPOChl Ha
s3bike SQL;

- pa3pabaThIBaTh U aHAIU3UPOBAThH AITOPUTMBIL;

- IPOrpaMMHUPOBATh Ha si3bIke Python, ucnomnp3ys pa3nuyHble TUINBI JAHHBIX,
CTPYKTYpbI U QyHKIUY;

- aHANIM3UPOBAaTh W BHU3YAIM3UPOBATH JIaHHBIE C IMOMOUIBIO OHUOIMOTEK
Python;

- pabdotath ¢ reoganueiMu U [ MC-cuctemamu;

- C03/1aBaTh MOJIEIHN TPAHCIIOPTHBIX IIOTOKOB;

- IPUMEHSTh METO/Ibl MAILIMHHOTO 00YYEeHHUs sl pEIICHUS 33a]]a4 PETPECCHH,
KJIacCU(PUKALMU U KJIaCTEepU3alIIH;

- HCTIOJIb30BaTh OMOIMOTEKH 7151 paOOTHI C HEHPOHHBIMU CETSIMU;

- pabotatb C CHUCTEMaMU KOMIIBIOTEPHOTO 3peHus U 00paboTKH
€CTECTBEHHOTO SI3bIKQ;

- mpoekTupoBaTh ycrpoiictBa MuTepuera Bemei (IoT);

- HCIMOJb30BaTh 00OJlayHble mIaTGopmbel U TectupoBatb APl nudpobix
CEPBUCOB;

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

Baagern:

- HaBBIKAMH PAOOTHI C MEPCOHAIBHBIM KOMITBIOTEPOM W Pa3TUIHBIMU
OTICPaIIMOHHBIMH CHCTEMaMHU;

- HaBBIKAMH HWCIOJb30BaHMS OGUCHBIX TPUIOKEHUN I PEIICHUS
npodeCCUOHANIbHBIX 3aJ1a4;

- HaBBIKAMU TIPOCKTHUPOBAHUS U PabOTHI ¢ 0a3aMH TaHHBIX;

- HaBBIKaMU Pa3pabOTKH aJTOPUTMOB M MPOTpaMM Ha si3bike Python;

- HaBBIKAMHU aHAIM3a ¥ BU3yAIHM3allMd JAaHHBIX C HCIOJIb30BAHUEM
CIIeMATM3UPOBAHHBIX OMOJIMOTEK;

- HaBbIKaMu pa0boThI ¢ reoganHbiMu U ' UC-cuctemamu;



- HaBBIKAMU MOJICIMPOBAHUS TPAHCIIOPTHBIX MTOTOKOB;

- HaBBIKAMH MTPUMEHEHHUS METOJI0B MAIIIMHHOTO 00YYEHUS K NCKYCCTBEHHOTO
MHTEIJIEKTA I PEUICHUS MPAKTUYECKUX 3a/1aY;

- HaBbIKaMu paboThl ¢ TexHoJorusimu Mutepuera Bemieit (IoT);

- HaBBIKAMHM HCIIOJb30BaHUsA 00OJIauHbIX Iatopm u pabdotel ¢ API

IU(POBBIX CEPBUCOB,;
- HaBbIKaMH oOecrneyeHus UHPOPMaIMOHHOM 0e30MacHOCTH MpU padoTe ¢

KOMIIBIOTCPHBIMH CUCTCMAMU.

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mas TpyA0eMKOCTb JTUCHUILUIMHBI (MOTYJIS).

OO6mast TPyJIOEMKOCTh AUCIHUILIMHBI (MOIyJsl) cocTaBisier 6 3.e. (216
aKaJeMHYeCKuX Jaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAYJsi) B (opMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MEJarorM4YeCKUMH  padOTHUKaAMU U (WIM)  JIHUIaMH,
MPUBJIEKAEMBIMHU K peaju3aiii 00pa3oBaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

Konnuectso yacos
Tun y4eOHBIX 3aHSTHIA Cemectp
Bcero

Nel | Ne2

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 160 80 80
B tom uncne:

3aHATHS JEKIIHOHHOTO THIIA 64 32 32

3aHsATHSI CEMHHAPCKOTO THIIA 96 48 48

3.3. O06beM auCHMIUIMHBI (MOAYJsi) B (PopMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYarOUIUXCSA C
MearoruIecKuMU pPabOTHUKAMHK | (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTi3aIiu
oOpa3oBaTenpHON TIpOorpaMMbl  HA HWHBIX  YCIOBUSAX, TP IPOBEICHUU
IPOMEKYTOYHOM aTTeCTAIMK COCTaBIsAET 56 akaieMUuecKux yaca (OB).

3.4. IIpu 0Oy4eHuu o MHAMBUIYAIbHOMY Y4eOHOMY ILIaHY, B TOM YHCIIE TPU
YCKOPEHHOM 00y4YeHUHU, 00bEeM TUCIUTIIMHBI (MOIYJIs1) MOKET OBITh pean30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00yYaronuxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00YyYalolMXCsl ¢ MEAArorHuecCKUMu pabOTHUKAMU U (WIIH)
JUIAMH, TIPUBJIEKaEMbIMH K peaiu3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIIOBUSIX, TP NMPOBEICHUU POMEXYTOUHOU aTTECTALIUH.




4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/o

Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

dyHIaMUHTAIBHBIC OCHOBBI HHPOPMATUKH
PaccmarpuBaembie BOIIPOCHL:

- HCTOPUSI Pa3BUTHS NH()OPMATUKH U BHIYUCIUTEIBHON TEXHUKH;
- OHATHE HH)OPMAITHH;

- BUZBI U CBOMCTBa MH(pOpMannmy;

- KOJUpOBaHWE HHOPMAIIHH;

- CHCTEMBI CUHCIICHHS.

OCHOBEI APXHUTCKTYPhbI BBIYMCIIMTEIILHON TEXHUKH
PaccmaTrpuBaeMble BOIIPOCHI:
- JJOTUYCCKHEC OCHOBBEI pa6OTI>I BBIYHCIIMTEIILHOM TCXHUKHU,

- APXUTEKTypa BBIYMCIUTEIBHON TEXHUKHU: IIPOLECCOP, IaMATh, yCTPOMCTBA BBOJA-BbIBOJA.

OrnepalinOHHBIE CUCTEMBI U CETH
PaCCManI/IBaeMBIC BOIPOCHI:

- IPUHIUIIBI pa6OTBI ONCPAMOHHBIX CUCTEM;

- TCXHOJIOTMH BUPTYyaJIn3allu U KOHTeﬁHCpHSaHI/IH;

- KOMIIBIOTECPHBIC CETU U TPOTOKOJIBI NIEPpEaavYn JaHHBIX.

OcHOBBI pa0OTHI C IEPCOHATBLHBIM KOMITbIOTEpOM Ha npumepe Pen OC
PaccmaTtpuBaeMble BOIIPOCHI:

- OCHOBBI Pa0OTHI C TIEPCOHANBHBIM KOMITBIOTEPOM U (paiiIoOBOI CHCTEMOIA;

- pabota B Linux ma npumepe PEJ] OC.

[IporpammHuoe obecrieueHue
PaCCManI/IBaeMBIe BOIPOCHI:

- BUABI [IPOTPAMMHOT'0 O6€CH€‘I€HI/I$I;
- MAKCThI IPUKIIAAHBIX ITPOTrpaMM.

OducHbie mpunoxxenus (4 9)

PaccmarpuBaembie BOIPOCHL:

- 0030p OHCHBIX MPHIOKCHHIA;

- OCHOBHBIE ()YHKIHOHAIbHBIE BO3MOXHOCTH O(UCHBIX MIPHIOKEHHIA.

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

PaccMaTprBaeMble BOTIPOCHI:

- monastre 6a3el nanHbx (B/]) u cucremsr ynpasnenns 6a3amu ganHbx (CYB/);
- peJSIIMOHHAS MOJIENb JIAaHHBIX.

BBe,I[CHI/IC B 0a3bl JaHHBIX. MHoxecTBa
PaccmarpuBaemble BOIPOCHI:

- MHOJKECTBA;

- onepanuy HaJl MHOXKECTBaMHU.

Beenenne B 6a3pl qanHBIX. SQL
PaccmaTprBaemble BOIIPOCHL:

- CTPYKTYPHPOBAHHBIN SI3bIK 3apocoB (SQL);
- mpocTsle 3anpockl K CYB/I.

10

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
PaccmarpuBaembie BOIPOCHL:
- OCHOBBI CTPYKTYP JaHHEIX;




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

n/m
- aJITOPUTM, aJITOPUTMBI COPTHUPOBKH U TTOMCKA;
- OIICHKA CJIOKHOCTHU aJITOPHUTMOB.

11 |AnropuTMUYECKHE 3a1a9U

PaccmarpuBaembie BOIIPOCHL:

- peKypcHsl U IUHAMHUYeCcKOoe MPorpaMMHUpOBaHue (Ha IpUMeEpE 3a1a4 JOTUCTUKH);
- aITOPUTMBI TONCKA KPAaTYANIIETO MyTH;

- 3a7]a4a KOMMUBOsDKepa U qpyrue NP-nonHele 3ana4my;

- ONITUMU3ALMA MapIIPYTOB.

12

[IporpammupoBanue Ha Python. OcHoBBI

PaccmarpuBaembie BOIIPOCHL:

- BBeneHue B Python: yctaHOBKa si3bIKa MPOrpaMMpOBaHUs, YyCTAHOBKA U paboTa ¢ HHTETPUPOBAHHON
cpenoi pa3paboTKu;

- OCHOBHBIC THIIBI JAHHBIX U Omiepaluu B Python;

- YCIIOBHBIE OIIEpaTOphl ¥ NUKIEI B Python.

13

[IporpammupoBanue Ha Python. Komnekiun
PaccmarpuBaeMbIe BOIIPOCHL:

- pabota co cmckamu B Python;

- pabota co cioBapsimu B Python;

- pabora ¢ mHOXecTBaMu B Python.

14

[TporpammupoBanue Ha Python. ®ynkuuu
PaccmaTtpuBaeMble BOIIPOCHI:
- pynkuum B Python.

15

Ananus u BU3yaln3alnus JaHHbBIX. BI/I3yaJ'II/ISaHI/I$[
PaccmarpuBaeMbIe BOIIPOCHL:

- OCHOBBI BU3YyaJIM3aIlM{ JaHHbIX;

- moctpoeHue rpapukos B Python.

16

Ananu3 u BU3yalln3anus JaHHBIX. OCHOBEI aHaJIN3a JaHHBIX
PaccmarpuBaembie BOIPOCHL:

- OCHOBBI CTaTUCTHKH,

- BBeJIeHHe B OubnuoTteky pandas.

17

AHanu3 v Bu3yanu3anus qanHeix. O0paboTka v aHamu3 TaHHbBIX
PaCCManI/IBaeMBIe BOIPOCHI:

- 3arpy3Ka U 00paboTka JaHHEIX B Python;

- TPYIIIPOBKA U arperanus 1aHHeX B Python.

18

Pa6oTa ¢ I'€OJaHHbIMHU

PaccmarpuBaembie BOIPOCHL:

- OCHOBBI paboTHI cucteM riodansHoro nmozunnoHuposanus (GPS u 'JTOHACC);
- pabora ¢ reopanubiMu B Python;

- BU3yalu3anus Fe0JaHHbIX.

19

['eonHpOpMaIMOHHBIE CUCTEMBI
PaCCMa’I‘pHBaGMLIC BOIPOCHI:

- ocHoBbl [ UC-cucrewm;
- T'C FlexGIS.

20

MO,Z[CJII/IpOBaHI/IC TPAHCIIOPTHBIX ITOTOKOB. I[PICKpCTHO-CO6BITPII>iHOC MOACIINPOBAHUC
PaccmarpuBaembie BOIPOCHL:

- OCHOBBI TEOPUH MacCOBOT0 OOCITYKHBaHHUS;

- TUCKPETHO-COOBITHIHHOE MOJICTUPOBAHHE.

21

MopaenupoBaHHue TPAaHCIOPTHBIX MTOTOKOB. AT€HTHOE MOJICIIUPOBAHUE
PaCCMa’IpI/IBaCMLIC BOIPOCHI:




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- ar€HTHOC MOJCIINPOBAHUE;
- AnyLogic.

22

BBG,I[CHI/IC B I/ICKYCCTBBICHHHﬁ HUHTCIIJICKT U MallIMHHOC o6yquHe. BBGI[CHI/IG
PaccmarpuBaembie BOIIPOCHL:

- UICTOPHSI U OCHOBHBIE IOHATHSI HCKYyCCTBEHHOT0 uHTenekTa (MIN);

- obmactu mpumernenuns MU B TpaHCIIOpTHO# oTpaciu.

23

BBenenne B MCKyCCTBBIEHHBIH HHTEIUIEKT U MamInHHOE o0y4yenue. Ocnossl TN
PaccmarpuBaembie BOIPOCHL:

- OCHOBBI MaIIMHHOTO O0YYEHNUs: 00yUeHHE ¢ yuuTeaeM 1 0e3 yduTers;

- 3aa4a perpeccuu;

- BUABI pErpeccuu.

24

BBC,I[GHI/IC B HCKYCCTBBICHHBIﬁ HUHTCIIJICKT U MallIHMHHOC o6yquI/Ie. KJ'IaCCI/I(i)I/IKaHI/IH n

KilacTCpu3alnusa
PaCCManI/IBaeMBIe BOIPOCHI:

- 3a7a4da KJ'IaCCI/I(I)I/IKaLII/II/I;

- AJITOPUTMbL KJ'IaCCI/I(bI/IKaL[I/II/I;
- 3ala4a KJIaCTCpU3alnu;

- AJITOPUTMBI KJIaCTCPU3ALIUU.

25

BBG,I[GHI/IC B I/ICKYCCTBLICHHLII‘/'I HHTCIIJICKT U MAallIMHHOC 06y‘IeHI/Ie. HeﬁpOHHBIe CCTHU
PaccmaTtpuBaeMble BOIIPOCHI:

- pelaeMble 3a1a4y;

- MOXO/IbI K O0YYCHUIO HEUPOHHBIX CeTer

- IPUHUUIBI HOCTPOEHUSI HEHPOHHBIX CETEH.

26

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIUIEKTA B TPAHCIIOPTHON OTPACIIH.

KomMmmerotepHoe 3penue u 00paboTka eCTECTBEHHOTO S3bIKa
PaccmaTprBaemble BOIIPOCHI:

- CHCTEMbI KOMIIBIOTEPHOTO 3pSHUS B TPAHCIIOPTHOH OTpaciiy;

- 00pabOoTKa €CTEeCTBEHHOT'O A3bIKA B TPAHCIIOPTHOI OTpacH.

27

COBpeMeHHHC TEXHOJIOTHUU UCKYCCTBECHHOI'O MHTCJIJICKTA B TpaHCHOpTHOﬁ OTpaciiu.

PCKOMGHI[EITCJ'ILHBIG CHCTCMbI
PaCCManI/IBaeMBIe BOIPOCHI:
- PCKOMCHAATCIIbHBIC CUCTCMBI B TpaHCHOpTHOﬁ OTpaciu.

28

WNurepener Benieit (IoT) B TpancnopTHbIX cucteMax. OcHoBbl MHTepHeTa Bemeit (IoT)
PaccMarpuBaeMble BOIIPOCHL:

- ocHoBBI MHTepHETA Bemreil (IoT);

- IpOTOKOJIBI CBsi3u Jyist HTepHeTa Bemeit (IoT).

29

Wntepener Bemeit (IoT) B TpancnopTHbIX cuctemax. COop 1 06paboTKa TaHHBIX
PaccmarpuBaembie BOIPOCHL:

- cbop nanubIX ¢ loT-ycTpolicTs;

- 00paboTka gaHHbIX ¢ loT-ycTpoiicTs;

- oX0/16I K 00paboTke naHHbI ¢ loT-ycTpoiicTs.

30

O6naynble 1aTHOpPMbI

PaccmarpuBaembie BOIPOCHL:

- Poccuiickue o6maunbie mnatgopmer: Yandex O6mako u anbTepHATHBBL
- 3a/1a91 OOJIAYHBIX TUIaTGOpM;

- 0030p BO3MOYKHOCTEH OONBIYHBIX ITaTHOPM.

31

[{udposbie cepBUCH
PaCCMa’I‘pHBaCMLIC BOIPOCHI:
- U POBBIC CEPBUCHI;
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- apXUTEKTypa COBPEMEHHBIX IU(POBBIX CEPBHUCOB;
- uHTerpanus cuctem, APIL.

32

OcHoBBI HTHGOPMAITMOHHON 0€301acHOCTUM (2 )

PaccmarpuBaembie BOIIPOCHL:

- KJII04eBble IPUHIUIBI 00eceyeHHs HH(POPMAIOHHOII 6e301macHoCTY;

- HopMaTHBHas 0a3a B 00yacTH HHPOPMAMOHHONW 6€30MacCHOCTH;

- IPOTpaMMHO-aMMapaTHEIE CPEICTBA CUCTEMBI 00ecTieueHH NHPOPMAIMOHHON OE30TTaCHOCTH.

4.2. 3aHATHS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

HaunmenoBanue mabopaTtopHbBIX paboT / KpaTKoe coJiep:KaHue

@yHaMUHTaJIbHbIE OCHOBBI THPOPMAaTUKU
B pesynbraTe BBINOIHEHUS 1a00paTOPHBIX pabOT CTYIEHT MONTy4yaeT 3HAHUA U YMEHUS B 001acTH
KOJUPOBAaHHA HH(POPMAIUU U CUCTEM CUHCIICHUSL.

OCHOBEI C NNEpCOHAJIbHBIM KOMIIbFOTCPOM
B pesynbraTe BhINONHEHHS J1aOOPaTOPHBIX pabOT CTYJICHT MOJIy4aeT 3HaHHUS M yMEHHS B 00JIacTH PabOThI
C TIEPCOHAFHBIM KOMITBIOTEPOM U (PaijIOBO CHCTEMOH.

OcHoBsl ¢ Linux
B pesynbTate BBIOTHEHHS Ta00PATOPHBIX PAOOT CTYIEHT MOJTydaeT 3HaHUS U YMEHHS B 00J1aCTH pabOTHI
¢ omepaoHHo# cuctemolt Linux Ha mpumepe Pexq OC.

ITakeTs! IMPUKIAIHBIX IIPOI'paMM. PaboTa ¢ TEKCTOBBIM Impoueccopom
B pesynbraTe BHIIONHEHHMS JTAOOPATOPHBIX pabOT CTYJEHT MOJyYaeT 3HAHUS U YMEHHUS B 001acTh
(hopMaTHPOBAHUS INEKTPOHHBIX JOKYMEHTOB C IOMOIIBIO IIPUKIATHOTO MPOrPaMMHOT0 OecrieyeHus.

[TakeTs! npukIagHbIX porpaMmM. PaboTa ¢ 371eKTpOHHBIMY TaOIHULIaMU
B pesynbrate BeINIOTHEHHS TA0OPATOPHBIX PAOOT CTYIEHT IOJIydaeT 3HaHHUI U yMEHHs B 00JIacTH
00prabOTKHM JaHHBIX B 3JIEKTPOHHBIX TaOJIUIAX C TIOMOIIBIO ITPUKIIAIHOTO IPOrPaMMHOTO OecIieueHHSI.

[TakeTs! npuknagHbIX MporpaMM. PaboTta ¢ 371eKTPOHHBIMH NPE3EHTAUIMU
B pesynbrate BINOIHEHH 1a00PATOPHBIX PAOOT CTYIEHT MOJIy4YaeT 3HaHHUs U yMEHHs B 00JIacTH
MOATOTOBKH 3JE€KTPOHHBIX MPE3EHTAIM ¢ TOMOILBIO NPUKIIAJHOTO MPOrPaMMHOTO OeCIIeYeHH .

BBe,I[CHI/IC B 0a3bl JaHHBIX. MHoxecTBa
B pesynbrare BhIMOTHEHHS Ta00PATOPHBIX PpabOT CTYACHT MOJydaeT 3HAHUS U YMEHUS B 00J1acTH pabOThI
CO MHOYXECTBAMH H BBIITOJIHCHHS OTIEPALIUil HaJl MHOKECTBAMHU.

Benenue B 6a3bl nanHbIX. [locTpoeHne cxembl JaHHBIX
B pe3ynbrarte BRIMOTHEHHUS Ta00PaTOPHBIX PadOT CTYACHT MOydaeT 3HAHWUS M YMEHUS B 00JacTH
MOCTPOCHHUS CXEMBI 0a3bl TaHHBIX C IIOMOMIBIO BCTPOCHHBIX HHCTpyMeHToB CYB/I.

Brenenue B 6a3wl nanHbIx. [loctpoenue 3anpocoB k CYB]]
B pesynbraTte BRIIOIHEHHUS Ta00PaTOPHBIX Pa0OT CTYIEHT MOMy4yaeT 3HAHUA U YMEHHS B O0NacTH
BhImostHeHus 3arpocoB Kk CYB/] va s3pike SQL.

10

ANTOpPUTMBI U CTPYKTYpBI JaHHBIX. [locTpoeHune anroputmMos
B PE3yJIbTAaTC BBINIOJHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT MOJY4aeT 3HAaHUA U YMCHUA B obactu
IMOCTPOCHUS aJITOPUTMOB C IIOMOIIBIO HHCTPYMEHTOB IIOCTPOCHUA JUarpaMm.

11

ANTOPUTMBI U CTPYKTYPBI JaHHBIX. CI0KHOCTH alrOpUTMOB
B pe3synprarte BRIIOTHEHHUS 1TAOOPAaTOPHBIX PadOT CTYAEHT MOJTydaeT 3HAHHUS U YMEHHS B 00J1aCTH OIICHKH
CJI0KHOCTHU QJIFOPUTMOB C IOMOUIBIO PA3JIMYHBIX HOTALUM.
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12

[IporpammupoBanue Ha Python. AnropuTMuuucKie KOHCTPYKIIMA
B PE3yJIbTATC BBINIOJIHCHUSA na60paT0pme pa60T CTYACHT NOJIy4ac€T 3HaHUA U YMCHUS B obactu pa6OTLI
C YCJIOBHBIMH OIlEpaTOpaMHM M LIUKJIAMH B sI3bIKe ITporpamMmmupoBanus Python.

13

[TporpammupoBanue Ha Python. Komekiumn
B PE3YyJIbTATC BBINIOJIHCHUA J'Ia60paTOpHLIX pa60T CTYACHT NMOJIy4acT 3HaHUA U YMCHUA B obactu paGOTI)I
CO CIHICKaMH U CIOBapsSMH B SI3bIKE IporpaMMmupoBanus Python.

14

[IporpammupoBanue Ha Python. @yHkum
B pesynpraTte BRIIOTHEHUS Ta00PaTOPHBIX Pa0OT CTYIEHT MOMydYaeT 3HAHUS M YMEHUS B 007IacTi paboThI
¢ QYHKIIUSAMH B SI3BIKE porpaMMupoBanus Python.

15

Anamuz u BU3YyaJIM3alusl JaHHbIX. BI/I3yaHI/ISaI_[I/IH JaHHBIX
B PE3yJIbTATC BBINIOJIHCHUA J'Ia60paTOpHLIX pa60T CTYACHT NMOJIy4acT 3HAHUA U YMCHUA B obJacTu
BU3YyaJIn3alluy JaHHBIXC MMOMOIIBIO pa3INYHbIX OHOJIMOTEK B A3BIKE MporpaMMUupOBaHUs PythOIl.

16

Ananus u Bu3yanusanus JaHHbIX. O0paboTKa 1 aHAJIN3 JaHHBIX
B pesynbpTaTe BBIIOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MMOJydYaeT 3HAHUS U YMEHUS B 00JIaCTH
00paboTKU M aHAIN3a JaHHBIX ¢ TIOMOIIbI0 OMOIHOTEeKH pandas B s3bIKe MporpaMmupoBanus Python.

17

O0paboTka reoJaHHBIX
B pesynbraTe BHITONTHEHUS Ja00PATOPHBIX pabOT CTYICHT MOJYyYaeT 3HAHHUS U YMEHHS B 00JIaCTH PabOThI
C TeoIaHHBIMU B s13bIKe IporpamMmupoBanust Python.

18

BHSyaJII/IBaHI/ISI I'COJaHHBIX
B pesynbraTe BHINIONHEHHUS JTAOOPATOPHBIX pabOT CTYIEHT IOJIy4YaeT 3HaHHUs U yMEHHs B 00JacTH
BU3YyaJIN3alliy T€OAaHHbIX B A3bIKE MporpammupoBanus Python.

19

MogenupoBanue TPaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIIUPOBAHUE

B pe3ynbraTte BRIMOTHEHUS Ta00paTOPHBIX PadOT CTYIEHT MOMydYaeT 3HAHUA U YMEHHS B O0OJNACTH
JIUCKPETHO-COOBITHHHOTO MOJICITUPOBAHHUS C IIOMOIIBI0 OnOHoTekn SimPy B sI3BIKe IPOTPaMMUPOBAHUS
Python.

20

MOI[GJ'II/IpOBaHI/IC TPAHCIIOPTHBIX IOTOKOB. ArenTtHOE MOACIINPOBAHUC
B pe3ynprare BRINOIHEHHUS TaO0PAaTOPHBIX PA0OT CTYAEHT MTOIy4YaeT 3HAHHUS U YMEHHS B 00JIaCTH areHTOro
MO/ICJIMPOBAHUS C TIOMOIIBIO IIaT(GOPMbI UMHTALIMOHHOTO MoJenpoBanus AnyLogic.

21

BBenenue B MCKYCCTBBICHHBIN MHTEIUIEKT M MAllIMHHOE 00yueHue. Perpeccus
B pesynbTate BeINOTHEHHS Ta00PATOPHBIX PA0OT CTY/IEHT MOJTyYaeT 3HaHU U YMEHHS B 00JIaCTH pPELIeHUs
3aj1a4 perpeccuy ¢ MOMOIIBI0 MAIMHHOTO 00y4YeHNs B sI3bIKe IporpaMMmuposanus Python.

22

COBpeMeHHHC TEXHOJIOTUU UCKYCCTBECHHOI'O MHTCJIJICKTA B TpaHCHOpTHOﬁ OTpaciiu.

CucreMsl O6pa6OTKI/I €CTCCTBCHHI'O sA3bIKa
B pe3syabTare BHINOIHEHUS JTa0OPAaTOPHBIX PA0OT CTYICHT MOJyYaeT 3HAHUS U YMEHHS B 00JIaCTH pabOThI
¢ cucreMaMu 00pabOTKH €CTECTBEHOTO S3bIKA.

23

BBeneHne B UCKyCCTBBIEHHBIN HHTEIJIEKT U MalllMHHOE 00y4yeHue. Knaccudukanus
B pesynbraTe BRITOIHEHNS 1a00PAaTOPHBIX PA0dOT CTY/AEHT HOIydYaeT 3HAHUSI 1 YMEHUSI B 00JIaCTH PELICHUs
3a/1a4 KIaccu(UKAIMU C TIOMOLIBIO MAIlIMHHOIO 00y4YeHHs B A3bIKe IIporpaMmupoBanus Python.

24

BBenenune B MCKyCCTBBIEHHBIN MHTEIJIEKT U MalllMHHOE 00y4yeHue. Knactepuzanus
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX padOT CTYACHT MOJTydaeT 3HAHUS M YMEHUS B 001aCTH PEIICHUS
3a/1a4 KJIaCTEPU3aIUH C TIOMOIILI0 MAalTMHHOTO 00yYeHUs B sI3bIKe MTporpaMMupoBanus Python.

25

BBCI[CHI/IC B HCKyCCTBLICHHLIﬁ HUHTCJICKT U MallIMHHOC 06y‘-ICHI/Ie. HeﬁpOHHBIe CCTHU
B pesynbrare BHIMOTHEHHS JTa00PATOPHBIX padOT CTYACHT MOJIydaeT 3HAHUS U YMEHUS B 00J1aCTH PEIIeHUs
3aJ]a4 MaIIMHHOTO 00YYEHHS MOMOIIBI0 HEHPOHHBIX CETEeH B A3bIKE porpamMMupoBanus Python.

26

CoBpeMeHHBIE TEXHOJIOTHH HCKYCCTBEHHOTO MHTEJUIEKTA B TPAHCIIOPTHOW OTPACIIH.
CucreMbl KOMITBIOTEPHOT'O 3PEHUS

B pesyinbrate BhINOTHEHHS 1a00PATOPHBIX PAOOT CTY/IEHT IOJTyYaeT 3HaHU U yMEHHs B 00J1acTH pabOTHI
C CHCTEeMaMH KOMITBIOTEPHOTO 3PEHHSI.
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27

CoBpeMeHHbIE TEXHOJIOTUHU UCKYCCTBEHHOTO MHTEIIEKTa B TPAHCIIOPTHOM OTPACIIH.

Cucremsbl O6pa6OTKI/I C€CTCCTBCHHI'O sA3bIKA
B PE3yJIbTATC BBINIOJTHCHUA J'Ia60paTOpHLIX pa60T CTYACHT NMOJY4acT 3HAHUA U YMCHUA B obnactu paGOTLI
C CUCTCMaMH 06pa6OTKI/I €CTCCTBCHOI'O A3bIKA.

28

Hutepener Bemieit (IoT) B TpaHCIOPTHBIX cCUCTEMAX
B pesynpraTe BRINOIHEHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOMydYacT 3HAHUA U YMEHHS B OOACTH
mpoeKTHpoBaHus ycTpoiicT MaTepenTa Bemei (IoT).

29

O6nagnsie uiarGopmel 1 mHPpPoBbIe cepBUChl. OOMavHbIe MIATHOPMBI
B pe3ynbraTte BRIIOIHEHUS Ta00paTOPHBIX PadOT CTYIEHT MOMydyaeT 3HAHUA U YMEHHS B 00IaCTH pabOTHI
00J1auHbIX TIAaT(HOPM.

30

O6mnaunbie iatGopMel U uppoBbie cepBUchl. API
B PE3YyJIbTATC BBINIOJIHCHUA J'Ia60paTOpHI)IX pa60T CTYACHT NMOJy4acT 3HAHUA U YMCHUA B obactu
tectupoBanust AP iupoBbIX cepBHCOB.

31

Nupopmannonnas 6e30macHocTb
B PE3yJbTAaTC BBINIOJHCHUA J'Ia60paTOpHBIX pa60T CTYACHT NOJYY1acT 3HAaHUA U YMCHHA B UCIIOJIb30BAHUA
MNpOorpaMMHO-aIIapaTHbIC CPEACTBA CUCTCMbL obecrneueHus I/IH(I)OpMaLII/IOHHOI\/'I 0C30IaCHOCTH. .

HpaKTI/ILIGCKI/IC 3aHATHUA

/o
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@yHaMUHTaJIbHbIE OCHOBBI THPOPMAaTUKU
B PE3yJIbTAaTC BBINIOJIHCHUA NPAKTUICCKUX pa60T CTYACHT IIOJY4aCT 3HAHUA U YMCHUA B obnmactu
KOAUPOBAHUS I/IHCI)OpMaL[I/II/I U CUCTCM CUHCJIICHHUA.

OCHOBBI apXUTEKTYPbl BBIYMCIUTEIBHON TEXHUKU
B pesyinbraTe BBINOIHEHUS 1a00PaTOPHBIX pabOT CTYISHT MONTy4YaeT 3HAHUA U YMEHUS B 001acTH
JIOTHYECKUX OCHOB PabOTHI KOMIIBIOTEPA.

ITaxeTs! MMPUKIIAAHBIX IPOTpPaMM. Pabora ¢ TekcTOBBIM nmponeccopom
B PE3yJbTAaTC BBINIOJIHCHUA NPAKTUICCKUX 3aHATUI CTYACHT MOJYy4aCT 3HAHHUA U YMCHUSA B obnactu
pa6OTBI C TEKCTOBBIMH JOKYMCEHTAMH C IIOMOUIBIO IIPUKIAIHOI'O IPOTPAMMHOTI0 OecrieueHus

[TakeTs! npuknagHbIX porpaMM. Pabora ¢ 37eKTpOHHBIMY TaOIHULIaMU
B PE3yJbTAaTC BBINIOJIHCHUA NPAKTUICCKUX 3aHATUI CTYACHT MOJYy4aCT 3HAHHUA U YMCHUSA B obnactu
pa6OTI)I C DJICKTPOHHBIMHU Ta6J'H/II_[aMI/I C IOMOUIBIO IPUKIIATHOI'O MPOTPaMMHOT0 OecreueHus.

ITakeTs! MMPUKIIAAHBIX IIPOTpPaMM. Pabora ¢ QJICKTPOHHBIMU MPE3CHTALIUAMU
B pe3yiibTate BHINMOIHEHUS MPAKTHYECKUX 3aHATHI CTY/IEHT HOJIy4YaeT 3HaHUsI U YMEHUsI B 00J1acTH
MOJATOTOBKH 3JIEKTPOHHBIX MPE3EHTALMIl ¢ TOMOIIBIO IPUKIATHOTO MPOrPaMMHOT0 OecTeueHHUS.

Bsenenne B 0a3bl JaHHBIX
B pe3ynLTaTe BBIIIOJTHCHU A HpaKTI/I‘IeCKI/IX SaHHTI/Iﬁ CTyZ[eHT nonyqaeT 3HAHUA U yMeHI/IH B 06.]'IaCTI/I
paboTHI CO CTPYKTYPHPOBAHHBIM S3BIKOM 3ampocoB SQL.

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
B pesynbrare BHIMOTHEHHS MIPAKTUYECKUX 3aHATHH CTYJCHT MMOJIy4aeT 3HAaHUS U YMEHHS B 00JIaCTH
paboThI CO CTPYKTYpaMH JTAHHBIX U pa3paboTKe airOpUTMaMH.

[IporpammupoBanue Ha Python
B PE3yJbTATC BBINIOJIHECHHUSA NPAKTUICCKUX 3aHIATUI CTYACHT MOJIYy4a€T 3HAHWUA U YMCHUS B obnactu
pa6OTLI C NIEPEMCHHBIMU PA3HbIX TUIIOB U ONI€pallUAIMU HAJl HUMU B A3bIKE MIPOrpaMMHUPOBAHUSA PythOl’l.

Ananus u BU3yalIu3anus JaHHBIX. bubnunorexn BU3yalIn3allun
B pesyinbTate BHINOTHEHHS NPAKTHYECKUX 3aHATHH CTY/ICHT TOJIydaeT 3HaHHUsI M yMEHUsI B 00J1acTi
paboThI ¢ GuOIMOTEeKaMH BU3yaIM3alliy JAaHHBIX B SI3BIKE MTporpamMmupoBanust Python.
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10

AHanu3 u BU3yanu3anus JaHHbIX. buOianoTekn o6paboTKu 1 aHaIM3a TaHHBIX
B PE3YyJIbTATC BBIMIOJTHCHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJIy4a€T 3HaAHUA U YMCHUSA B obnactu
paboThl ¢ OnbIMoTEKOM 00pabOTKM M aHANIN3a TaHHBIX pandas B si3bIKe IporpaMMupoBanus Python.

11

Pabora ¢ reomaHHBIMU
B pesynbTate BHINOTHEHHS NPAKTHYECKUX 3aHATHHA CTYICHT TOJIy4aeT 3HaHHUsI U yMEHUsI B 00J1acTi
pabotsl ¢ TUC FlexGIS B si3p1xe mporpammupoBanus Python.

12

MogenupoBaHue TPaHCIIOPTHBIX IIOTOKOB
B pesynbTaTe BBIIOMHEHHS MPAKTHYCCKUX 3aHATHI CTYICHT MOTy4YaeT 3HAHUS M YMEHUS B 00J1aCTH
paboTsl ¢ maTgopmoit IMUTaIHOHHOTO MoIenupoBanus AnyLogic.

13

BBC,I[GHI/IC B HCKYCCTBBICHHBIﬁ HUHTCIIJICKT U MallIUHHOC o6yquI/Ie. OCHOBBI MAIITUHHOT'O

o0y4eHus
B pesynbTate BBINOTHEHHS MPAKTHYECKUX 3aHATUH CTY/ACHT MOJIydYaeT 3HAHUS 1 YMEHUsI B 00J1acTH
MAIIMHHOTO 00y4YeHus B si3bIKe porpamMMmupoBanus Python.

14

BBeneHue B MCKyCCTBBICHHBIN HHTEIIEKT U MalllMHHOE 00y4yeHue. HelipoHHble cetu
B PE3yJIbTAaTC BBINIOJIHCHUA NPAKTUICCKUX 3aHATUI CTYACHT MOJIy4aCT 3HAaHUA U YMCHHS B obnactu
MIOCTPOCHUS MOJIENICH Ha OCHOBE HEMPOHHBIX CeTel B sA3bIKE MporpaMmmupoBanus Python.

15

COBpeMeHHBIe TEXHOJIOTHU UCKYCCTBCHHOI'O MHTCJIJICKTA B TpaHCHOPTHOﬁ oTpaciiu
B pesynbraTe BBITONHEHHUS MPAKTUYECKUX 3aHATUH CTYIEHT MOJy4yaeT 3HaHUS U YMEHHs B 001aCTH
IIPUMEHEHHUS] PEKOMEHIATEIIBHBIX CUCTEM B TPAHCIIOPTHOM OTpaciIu.

16

Hutepener Benieit (IoT) B TpaHCIIOPTHBIX CUCTEMAX
B pesynbraTe BBINOTHEHHUA NPAKTHIECKUX 3aHATHI CTYJICHT IOJy4YaeT 3HAHUS U YMEHUS B 00J1acTH
paboTHI ¢ MHCTPYMEHTOM MPOEKTHpOBaHus ycTpoiicT MuaTepreTa Bemei (IoT).

17

Ob6naunsie aTGOpPMBI ¥ HU(POBHIE CEPBUCHI
B PE3yJIbTAaTC BBIMIOJIHCHHUSA NPAKTUICCKUX 3aHATUI CTYACHT MOJYy4aCT 3HAHWA U YMCHUA B obnactu
paboThl ¢ UHCTpyMeHTaMH TecTupoBanusi APl nndpoBbIx cepBHCOB.

4.3. CamocrosiTenbHas padoTa 00y4darOIIMXCs.

o/

Bun camocrositensHO# paboTh

[ToaroroBka k 1a60paTOpHBIM pabOTaM U MPAKTUYECKUM 3aHATUAM

N3yuenue yueOHOI auTepaTypsl

IToaroroBka K MpOMEKYTOYHOM aTTECTALIMHU

ITonroToBka K TeKyIemMy KOHTPOJIIO

IToaroroBka k HpOMG)KyTO‘-IHOﬁ aTTeCTalnu.

o O &~ W N|

IIoarororka k TCKYILIEMY KOHTPOJIIO.

5. Ilepeuenr wu3gaHUM, KOTOpPbIE PEKOMEHIYETCS HCIOJIb30BATh

OCBOEHUU JUCUUIUIAHBI (MOAYJIA).

pu

No
/i

bubnuorpaduueckoe onucanue Mecro nocryna




1 Kynunos, FO. . OcHoBbI cOBpeMeHHOM https://e.lanbook.com/book/392393
uH(OpMaTUKH : yueOHoe nocodue s By3os / FO. M. | (nata obpamenns: 16.09.2024). —
Kynunos, ®©. ®. [lamenko. — 6-¢ uzxa., crep. — Teket: 2neKTPOHHBIH.
Cankr-IlerepOypr : Jlans, 2024. — 256 c. — ISBN
978-5-507-47572-8.

2 | Jlorynosa, O. C. Undopmatuka. Kypc nexumii : https://e.lanbook.com/book/213206
yuebnuk / O. C. JloryHoBa. — 2-€ 3., MucIp. u jon. | (Aara obpamenus: 16.09.2024). —
— Cankr-IlerepOypr : Jlanp, 2022. — 148 ¢. — Teker: 57eKTPOHHBIH.

ISBN 978-5-8114-3266-0.

3 | 3axmsxos, I1. B. Uadopmaruka : yaeOnuk / I1. B. https://e.lanbook.com/book/241034
3aknsakoB. — 5-e u31. — Mocksa : JIMK Ilpecc, (nara oOpawenus: 16.09.2024). —
2021. — 750 c. — ISBN 978-5-97060-921-7. Teker: 51eKTPOHHBIH.

4 | Opnoga, . B. Undopmaruka. [Ipaktuueckue https://e.lanbook.com/book/358664
saganus / U. B. Opnosa. — 2-e usg., ctep. — Cankr- | (2arta obpamenust: 16.09.2024). —
[TerepOypr : Jlaub, 2024. — 140 c. — ISBN 978-5- Teker: a1eKTPOHHBIH.
507-47294-9.

5 Kanmeikosa, C. B. Pa6ora ¢ Tabimmamu B Microsoft https://e.lanbook.com/book/226487
Excel : yueOHO-MeToAMUeCKOE TTocoOue i By3op / | (Aara obpamenus: 16.09.2024). —
C. B. Kanwmsikoga, E. 1O. Spomesckas, 1. A. Texer: 57eKTPOHHBIH.

WBanoBa. — 3-¢ u3n., crep. — Cankr-IletepOypr :
Jlanb, 2022. — 136 ¢. — ISBN 978-5-507-44447-2.

6 | Uudopmaruka. [Ipuknaansie mporpaMMmubie cpeactsa | https://e.lanbook.com/book/369905
: yue6HOe nocobue / A. A. Kapaska, E. C. Boponosa, | (1ara obpamenus: 16.09.2024). —
O. H. UBanoga [u ap.]. — HoBocubupck : CI'YBT, TeKcT: 2NIeKTPOHHBIH.

2023. — 225 c.

7 | Opmsiackast, H. T1. Madopmarika : yaeOHoe mocobue / | https://e.lanbook.com/book/254276
H. I1. Opnsanckas. — Kpacnonap : Ky6I'AY, 2020. — | (nara obpamenns: 16.09.2024). —
158 ¢. — ISBN 978-5-907373-16-7. Texer: 57eKTPOHHBIH.
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Bopowuex : BTVHUT, 2020. — 132 ¢. — ISBN 978-5- | TeKCT: 91eKTPOHHBIH.
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10 | Aradonos, A. A. OcHoBBI TexHOIOTHI 0a3 qaHHbIX : | https://e.lanbook.com/book/406457
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MeToaudeckoe mocodue / A. H. Turos, P. ®@. Ta3uesa.
— Kazans : KHUTY, 2022. — 104 ¢. — ISBN 978-5-
7882-3171-6.

https://e.lanbook.com/book/331019
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TekcT: 31eKTPOHHBII.

15
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JMK Ilpecc, 2021. — 262 c. — ISBN 978-5-93700-
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https://e.lanbook.com/book/405491
(marta oopamenus: 16.09.2024). —
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(marta ooparmenus: 16.09.2024). —
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2024. — 172 c. — ISBN 978-5-507-49194-0.
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6. IlepeyeHb COBPEMEHHBIX

podeCcCHOHAIBHBIX

0a3 [aHHBIX W

MH()OPMAIIMOHHBIX CIPABOYHBIX CUCTEM, KOTOPbIE MOTYT HMCHOJB30BAaThCS IPHU

OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

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

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

- JIOKyMEHTAIUs o OoubIMoTeKe MathPlotLib
(https://matplotlib.org/stable/users/index);

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

- JOKyMEHTAIUs 1o oubmmoTeKe Bokeh
(https://docs.bokeh.org/en/latest/docs/user_guide.html);

- JOKYMEHTAIUs o oubmmoTexe Pygal

- 3JIEKTPOHHO-OMONMMOoTEeYHass cuctemMa HaydHO-TeXHMUYECKOW OMONIMOTEKH
PYT(MUUT) (http://library.miit.ru/);
- 3JIGKTPOHHO-0MOImoTeuHas cucrema Jlans (https://e.lanbook.com/)

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

- JIOKyMeHTauusi 1o  OuOimoTexe

learn.org/stable/user_guide.html);

Scikit-Learn

(https://scikit-




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

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

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

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

- JIOKYMEHTaIUs 1o HHCTPYMEHTY TECTUPOBAHMUA Postman
(https://learning.postman.com/docs/introduction/overview/).

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
IpPOrpaMMHOr0 OOecCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

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

- raTopmMa UMUTAIIMOHHOTO MojienpoBanusa AnylLogic;

- postgreSQL,;

- postman.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

AyauTopusi JUIsi TIPOBENICHUS 3aHSATUN JICKIIMOHHOTO THMA JODKHA OBITh
OCHAIIIEHa TIEPCOHAJIBHBIM KOMITBIOTEPOM U Ha0OpOM JI€MOHCTPAIMOHHOTO
000pynOBaHUSI.

AyauTopus i TPOBEICHUS TMPAKTHYCCKUX W JIAOOPATOPHBIX 3aHATHI
J0JKHA OBITh OCHAIIICHA MTePCOHAIBHBIMU KOMITBIOTEPAMH.

9. ®opma MPOMEKYTOUHOU aTTECTALNU:

Dxk3ameH B 1 cemectpe.
3ayer BO 2 ceMmecTpe.

10. OueHouHbIe MaTEpHUAIBI.

OueHo4YHbIE MaTepUaIbl, IPUMEHSAEMBIE NTPU NPOBEIECHUN MPOMEKYTOUHON
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktoM PYT (MUUT).
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