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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-1 - CnocoleH pemarh HMHXKEHEPHbIE 33Jauyd B TPOodeCcCHOHATBHON
NEATEIbHOCTH C UCIOJb30BAHUEM METOJOB €CTECTBEHHBIX HAYK, MaTEMATUYECKOIO
aHaJIN3a U MOJEINPOBAHUS;

IK-7 - CpoocobeH K 3KCIUTyaTalud HHPOPMALMOHHO-aHATHUTHYECKUX
aBTOMATU3UPOBAHHBIX CHUCTEM IIPU OPraHU3ALMH ITACCAKUPCKUX IEPEBO3OK Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

OOyueHue 1O JUCHUIUIMHE (MOJYJI0) TMpernojiaraeT, 4YTo IO €ro
pe3yabTataM oOydJaromuiics OyIeT:

3HaTth:

- OCHOBHBIE TIOHSTHS W UCTOPHUIO Pa3BUTHS HHPOPMATHKHU U BHIYUCITUTEIBHON
TEeXHUKU;

- BUJIBI, CBOMCTBA M CIIOCOOBI KOJUPOBaHUS HHGOPMAIIHH;

- CUCTEMbI CUMCIICHUS U JIOTHYECKUE OCHOBBI Pa0OTHI KOMIIBIOTEPA;

- apXUTEKTYypy BBIYUCIUTEIBHONM TEXHUKH W  TPHUHIMIBI  pabOThI
OTIEPAIIMOHHBIX CUCTEM;

- OCHOBBI KOMITBIOTEPHBIX CETEH U MPOTOKOJIOB Mepeaaun JaHHbIX;

- BHJBI MPOTPAMMHOIO OOECNEYEeHUsT U OCHOBHBIE (PYHKIUU O(PUCHBIX
MIPUIIOKEHNM;

- IPUHITUIIBI pabOTHI ¢ 6a3aMu JaHHBIX U s3bIKOM SQL;

- OCHOBHBIC AJITOPUTMBI B CTPYKTYPHI TaHHBIX;

- CHHTaKCHC ¥ OCHOBHBIE KOHCTPYKIIMH sI3bIKa TTporpaMmupoBanus Python;

- IPUHITUTIBI AaHAJTM3a M BU3YAIH3aIliy JaHHBIX;

- OCHOBBI paboThI ¢ reoganHbiMu U [ UC-cucremamu;

- METOJIbI MOACITMPOBAHUS TPAHCIIOPTHBIX TTOTOKOB;

- OCHOBHBIC TIOHATHS M METOJBI MAIIMHHOTO OOYYEeHHUS M HCKYCCTBEHHOTO
WHTEJICKTA,

- TPUHIOHNBI PadOTHl CHUCTEM KOMIBIOTEPHOTO 3peHHUsT U 00pabOTKH
€CTECTBEHHOTO SI3bIKA;

- ocHOBBI TexHosioruit Uurepuera Bemieit (IoT);

- IPUHIUIBI pa0OThI 00IaYHBIX TIATHOPM U ITU(PPOBBIX CEPBUCOB;

- OCHOBBI MH(POPMALIMOHHOM 0€30MacCHOCTH.



Ymersb:

- paboTaTh C pa3IUYHBIMU CHUCTEMaMHU CUHUCIICHHS U BBIIOJHSATH JIOTUYECKUE
OmepaLny;

- HCTI0JIH30BaTh OCHOBHBIEC (DYHKIIMH ONEPAIMOHHBIX CUCTEM, BKIto4Yas Linux;

- IPUMEHSATH OPHUCHBIE TPUIIOKEHUS ISl pabOThI C JOKYMEHTaMH, Ta0IUIIaMU
Y TIPE3EHTALUSIMU;

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

- pa3pabaThIBaTh U AaHAJIM3UPOBATH AJTOPUTMBI;

- porpaMMupoBaTh Ha si3bike Python, ucnonb3ys pa3nuyuHble TUMBI JaHHBIX,
CTPYKTYpPBI U (YHKIINH;

- AaHAIM3UPOBATh U BU3YaJIU3UPOBATh JaHHBIE C TOMOIIbI0 Oubnnotek Python;

- paboTtaTtsh ¢ reoganHeiMu U I MC-cuctemamu,;

- CO3/1aBaTh MOJIEIHN TPAHCIIOPTHBIX IOTOKOB;

- IPUMEHATh METOJbl MAIIMHHOTO OOY4YEeHUS JJI PELICHMs 3a7a4 PErpecCuu,
KJIaCCU(UKALIMU U KJIacTepU3aliH;

- HCI0JIb30BaTh OMOIMOTEKU I pabOThl C HEUPOHHBIMU CETAMU;

- paboTatb € CHCTEMaMHM KOMIIBIOTEPHOIO 3peHUsl M  00paboTKu
€CTECTBEHHOTO S3bIKa;

- mpoekTupoBaTh ycrpoiictBa MuTepuera Bemeit (IoT);

- HCHOJB30BaTh oOOnauHble maTpopmbl U TectupoBaTh APl 1nudpoBbix
CEpBHCOB;

- IPUMEHSTh OCHOBHbIE MPUHIUIIBI HH(OPMALIMOHHON OE€30MaCHOCTH.

Baaners:

- HaBbIKaMHU pabOThl C MEPCOHAIBHBIM KOMIBIOTEPOM U Pa3IUYHBIMU
OTEpaIlMOHHBIMH CHCTEMaMU;

- HaBBIKAMH HCIOJB30BaHUS O(PHUCHBIX TMPWIOKECHUA JUIS  PEIICHUS
npodeCCUOHANIBHBIX 33]1a4;

- HaBBIKaMU TIPOEKTUPOBAHUS U pabOTHI ¢ Oa3aMu JaHHBIX;

- HaBBIKAMU Pa3pabOTKU aJTOPUTMOB M MPOTpaMM Ha si3bike Python;

- HaBbIKaMU aHaJlM3a W BHU3YyaJIM3alMd JaHHBIX C HCIOJb30BAaHHEM
CHIEIUATN3UPOBAHHBIX OMOINOTEK;

- HaBBIKaMU paboThI ¢ TeoganubiMu U [ UC-cuctemamu;

- HaBBIKaMHU MOJICTTMPOBAHHS TPAHCTIOPTHBIX MMOTOKOB;

- HaBbIKaMU MPUMEHEHUSI METOJO0B MAIIMHHOTO OOyUYeHUSI ¥ MCKYCCTBEHHOTO
WHTEIJICKTA JIJIs1 pEeIICHHsI MPAKTUISCKUX 3a/1aY;

- HaBbIKaMu paboThl ¢ TexHojorusimu Murepuera Bemeit (IoT);

- HaBbIKaMU MCIOJIb30BaHus 007auHbIX matgopm u padotsl ¢ API nudpobix
CEPBHCOB;



- HaBbIKaMu oOecrmedeHuss MH(POPMALMOHHONW O€30MacHOCTH MpH padoTe ¢
KOMITHIOTEPHBIMH CUCTEMaMHU.

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

OOmast TpyAOEMKOCTh JUCHUUIUIMHBI (MOJyJisi) cocTaBisier 6 3.e. (216
aKaJeMHYEeCKHX Jaca(oB).

3.2. OOwvem mucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBUSX,
IIpU MIPOBEICHUH YICOHBIX 3aHATUM:

Konnuectso yacos
Tun y4eOHbIX 3aHSTHIT Cemectp
Bcero

Nel | Ne2

KonrtaktHas paboTa mpu npoBeneHIH yUeOHBIX 3aHATHH (BCETO): 160 80 80
B toMm gncre:

3aHATHUS JEKIIMOHHOTO THUIIA 64 32 32

3aHATHSI CEMHUHAPCKOTO THIIA 96 48 48

3.3. O0beM AWCHUIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYyYarolmUXCs C
MeJaroru4ecKuMy paboTHUKaMH U (W) JUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTeIbHON  MpPOTPpaMMBI  HA  HMHBIX  YCJIOBHSX, TIPH  TMPOBEIACHUHU
IPOMEKYTOUHOM aTTECTAIIMH COCTABIACT SO aKaJeMHUECKUX Jaca (OB).

3.4. ITpu oOy4eHunn MO UHIMBHUIYATHbHOMY Y4€OHOMY TUIaHY, B TOM YHCJIE IIPU
YCKOPEHHOM OO0y4Y€HHUU, 00bEM NHUCIMIUIMHBI (MOJYJIS) MOXET OBITh peajnu30BaH
MOJIHOCTHIO B (DOPME CaMOCTOSITENIbHON pabOThl 00yJaronuxcsi, a Takke B Gopme
KOHTAaKTHOW pabOThl OOyYaromuxcsl C TeIarormiyecKuMu pabOTHUKaMH W (WITH)
JUIAMU, TIPUBJICKAEMBIMHM K pealu3aliy 00pa30BaTEIIBHONW MPOTrpaMMbl Ha WHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TIPOMEKYTOUYHOHN aTTECTAIINH.

4. ConepxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.



TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

OyHIaMUHTAIIBHBIE OCHOBBI HTHOPMATUKU
PaccmaTpuBaemble BOIIPOCHI:

- UCTOPUSI Pa3BUTHS UH(OOPMATUKH U BHIYUCITUTEILHON TEXHUKH;
- MOHSTHE UH(POPMALINH;

- BUJIBI U CBOMCTBa MH(pOpManny;

- KozupoBaHue uH(Gopmanuy;

- CHCTEMBI CUHCIICHHS.

OCHOBBI ApXUTEKTYPbl BBIYUCIUTEIILHON TEXHUKU

PaccmarpuBaeMble BOIIPOCHL:

- JIOTHYECKUE OCHOBHI pabOTHI BEIYUCIUTEILHON TEXHHUKHY;

- APXUTEKTYpa BBIYUCIUTEIBHON TEXHUKH: TIPOIIECCOP, MAaMSITh, YCTPOICTBA BBOIA-BBIBO/IA.

OHepaHI/IOHHBIC CHUCTCMBI U CCTHU
PaccmarpuBaeMble BOIIPOCHL:

- IPUHLUIIBI paOOTHI ONEPAI[IOHHBIX CHCTEM;

- TEXHOJIOTHH BUPTYaJIN3aliH U KOHTEHHEPH3aINH;

- KOMITBIOTEPHBIE CETH U MPOTOKOJIBI NTEPEIaun TaHHBIX.

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

- OCHOBBI Pa0OTBHI € IEPCOHANBHBIM KOMITBIOTEPOM U (aiIoOBOI CHCTEMOIA;

- pabora B Linux Ha npumepe PEJ] OC.

[IporpammHuoe obecreueHue
PaccMarpuBaemble BOIIPOCHL:

- BUZIBI IPOTPaMMHOTO 00ecIeUeHus;
- TAKeThI IPUKJIAJHBIX TPOTPaMM.

OducHble mpuioxenus (4 9)

PaCCManI/IBaeMLIG BOIIPOCHI:

- 0030p OHCHBIX MPHIOKCHHIA;

- OCHOBHbIE (DYHKIIMOHAIILHBIE BO3MOXKHOCTH O(HUCHBIX MPUIIOKEHHUH.

Beenenne B 6a3bl manabix. b/l 1 CYB/],

PaccmarpuBaemble BOIPOCHI:

- morstre 6a3el nanHbX (B/]) u cucremsl ynpasnenns 6a3amu ganHbx (CYB/);
- PeTSIIIUOHHAST MOJIEIb JIAHHBIX.

BBenenune B 0a3el qaHHbIX. MHOXKECTBA
PaCCManI/IBaGMHG BOIIPOCHI:

- MHO>KECTBA;

- OHCpaHI/II/I HaJI MHOXCCTBAMU.

Brenenue B 6a3bl JaHHBIX. SQL
PaccmarpuBaemble BOIPOCHI:

- CTPYKTYPHPOBaHHBIN SI3bIK 3arpocoB (SQL);
- mpocTsle 3anpockl kK CYB/I.

10

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
PaccmarpuBaeMblie BOpOCHL:

- OCHOBBI CTPYKTYD JaHHBIX;

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

11

AJIFOpI/ITMI/I‘-ICCKI/IC 3aJa4uyun

PaccmarpuBaeMblie BOpOCHL:

- peKypcHs ¥ JMHAMHYEeCKOe IporpaMMHUpOBaHue (Ha MpuMepe 3a1ad JIOTUCTHKN);
- QITOPUTMBI IIOUCKA KPaT4YanILero myTH;




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

/11
- 33/1aya KOMMUBOsDKepa U Apyrue NP-nonHele 3ana4u;
- ONITUMHU3AIMA MaplIpyTOB.

12 |IIporpammupoBanue Ha Python. OcHOBBI

PaCCManI/IBaeMLIe BOIIPOCHI:

- BBeZieHue B Python: ycraHoBKka si3bIka porpaMMpOBaHus, yCTAaHOBKA U paboTa ¢ HHTETPUPOBAHHOM cpenoi

pa3paboTky;
- OCHOBHBIC THIIBI JaHHBIX M onepaiuu B Python;
- YCJIOBHBIE OTIEpaTOpPhI ¥ IUKJIEI B Python.

13

[Iporpammuposanue Ha Python. Komneknun
PaccMarpuBaeMble BOIIPOCHL:

- pabota co criuckamu B Python;

- pabota co cinoBapsimu B Python;

- pabora ¢ MHOXecTBaMu B Python.

14

[TporpammupoBanue Ha Python. ®ynkuuu
PaCCManI/IBaeMHC BOIIPOCHI:
- pyskmoum B Python.

15

Ananus u BU3yaJIM3allvuAa JaHHBIX. BI/I3yaJII/I3aIII/I$I
PaccMarpuBaemble BOIIPOCHL:

- OCHOBBI BU3YaJIM3aI[1 JaHHBIX;

- noctpoeHue rpapukos B Python.

16

Ananmu3 u BU3yaJIn3allus JaHHBIX. OCHOBBI aHaIN3a JaHHBIX
PaccmarpuBaeMble BOIIPOCHL:

- OCHOBBI CTaTHCTHKH;

- BBeJleHHEe B OuOimoTeky pandas.

17

AHanu3 u BU3yanu3anus qaHHbix. O0paboTka v aHamu3 JTaHHbBIX
PaccmarpuBaemble BOIPOCHI:

- 3arpy3ka u 00paboTka qaHHbIX B Python;

- TPYNIIUPOBKA U arperaiysi 1aHHbix B Python.

18

Pa6oTa ¢ I'€OJaHHbIMU

PaccmarpuBaeMbie BOIIPOCHL:

- OCHOBBI pa0OTHI cucTeM riiobansHoro nosutmonupoBanus (GPS u IJIOHACC);
- pabora c reoganHeiMA B Python;

- BU3yallM3alHs FeOJaHHbIX.

19

I'eonndpopmanionHbIe CUCTEMBI
PaccmarpuBaemble BOIPOCHI:

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

20

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

- OCHOBBI TECOpHUHU MaCCOBOT'O 06CJ'Iy)KI/IBaHI/I${;

- HI/ICKPCTHO'CO6HTI/II7[HOC MOACINPOBAHUC.

21

MopaenupoBaHHue TPAaHCIOPTHBIX MTOTOKOB. AT€HTHOE MOJICIMPOBAHUE
PaccmarpuBaemble BOIPOCHI:

- areHTHOE MOJIECINPOBAHUE;

- AnyLogic.

22

BBC,Z[CHI/IC B HCKYCCTBLICHHLIﬁ HUHTCJIJICKT U MAIllIMHHOC 06y‘-ICHI/IC. BBC,Z[CHI/IC
PaccmarpuBaembie BOIPOCHI:

- HICTOPUS U OCHOBHBIE MOHATHSI HCKycCcTBeHHOTo uHTeuiekra (M),

- obnactu npumenenust I B TpanciopTHO# oTpacy.




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

23

BBenenne B MCKyCCTBBIEHHBIA HHTEIUIEKT M MamMHHOE o0y4yenue. Ocnossl MU
PaCCManI/IBaeMLIe BOIIPOCHI:

- OCHOBBI MAaIlIMHHOT O 06yquI/m: 06yquI/Ie C YUUTCJIIEM U 6e3 YUUTECIIA;

- 3a/la4a perpeccum;

- BUABI pErpeccuu.

24

BBeneHne B MCKYCCTBBICHHBIN MHTEIUIEKT U MalIMHHOE 00y4eHue. Kiaccudpukanus u
KJIACTEPHU3ALIUS

PaccmarpuBaemblie BOIPOCHI:

- 3a/1a9a KIaCCU(PUKAIIHN;

- aJTOPUTMBI KJIACCH(PHUKATINHT;

- 3a/la4a KJ1aCTCpUusalnu;

- AJITOPUTMBI KJIaCTECpU3ALIUU.

25

BBGI[GHI/IC B HCKYCCTBLICHHLIﬁ HUHTCIIJICKT U MAallIMHHOC O6y‘IeHI/Ie. HeﬁpOHHBIe CCTHU
PaccmatpuBaemble BOPOCHI:

- pemaemble 3a1aun;

- TOIXOABI K 00YYEeHUI0 HEHPOHHBIX ceTel

- IPUHIUTIBI TIOCTPOCHUS HEHPOHHBIX CEeTeH.

26

CoBpeMeHHbIE TEXHOJIOTUN UCKYCCTBEHHOTO MHTEJUIEKTA B TPAHCIIOPTHON OTPACIIH.
KOMHBIOTCpHOG 3pCHUC U o6pa60TKa CCTCCTBCHHOI'O sA3bIKa

PaccmarpuBaeMble BOIIPOCHL:

- CUCTEMbI KOMIIBIOTEPHOT'0 3PEHUS B TPAHCIIOPTHOM OTpaciy;

- 00pabOTKa eCTECTBEHHOI'O A3bIKA B TPAHCIIOPTHOI OTpaciH.

27

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIIEKTAa B TPAHCIIOPTHON OTPACIH.

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

28

Nntepener Bemeit (IoT) B TpancnopTHbIx cucremax. OcHoBsl MHTepHeTa Bewteit (IoT)
PaccmarpuBaemble BOIPOCHL:

- ocHOoBBI MHTepHETA Bemeil (IoT);

- mpoToKOoIkI cBsi3u Jyuist HTepHeTta Bemeit (IoT).

29

Wntepener Bemelt (IoT) B TpancnioptHbIX cuctemax. Coop 1 00paboTKa JaHHBIX
PaccmaTpuBaemble BOTIPOCH:

- cbop manHEIX ¢ loT-ycTpoiicTs;

- 00pabotka nanHbIX ¢ loT-ycTpoiicTB;

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

30

Ob6naunble IATHOPMBI

PaccmarpuBaemble BOIPOCHI:

- Poccuiickue ob6maunbie mnatgopmer: Yandex O61aKo U anbTepHATHBBL
- 3a]1a91 00JIAYHBIX TUIATGOpPM;

- 0030p BO3MOXKHOCTEW OOJIBIYHBIX TIIAT(HOPM.

31

[{udpoBbie cepBUCH

PaccmarpuBaeMbie BOIPOCHI:

- DU POBBIC CEPBUCHI;

- apXUTEKTypa COBPEMEHHBIX U(POBBIX CEPBUCOB;
- uHTErpanus cuctem, APIL.

32

OcHoBbI HHGOPMAITMOHHON Oe301macHOCTUM (2 )
PaccmarpuBaeMble BOIIPOCHI:

- KJIIOYEBBIC IPUHIUIIBI 00ecredeHust nHPOPMALIMOHHOM O€30IIaCHOCTY;
- HOpMaTHBHas 0a3a B 00JacTH HHPOPMAIMOHHOMH 0€30I1aCHOCTH;




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- MPOTpaMMHO-aIMapaTHRIE CPEICTBA CUCTEMBI oOecriedeHns HHPOPMAITMOHHON 0€30T1aCHOCTH.

4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue 1abopatopHbix paboT / KpaTkoe coaep:KaHue

(DYHI[aMI/IHTaJ'IBHBIC OCHOBBI I/IH(l)OpMaTI/IKI/I
B PE3YIbTATC BBINIOJTHCHUA J'Ia60paT0pHLIX pa60T CTYACHT NOJIy4a€T 3HAaHWA U YMCHUS B obacTu
KOAUPOBAHUS I/IHCI)OpMaL[I/II/I U CUCTCM CUHCJIICHHUA.

OCHOBEI ¢ MEpCOHAJIbHBIM KOMIIBIOTCPOM
B pesynbTaTe BRITOTHEHHS Ta00PATOPHBIX PAOOT CTYICHT MOJTy4YaeT 3HaHHU U YMEHHS B 00J1acTH paboThI C
MIEPCOHATBHBIM KOMIBIOTEPOM U (DaiIIoBON CHCTEMOH.

OcHoBbI ¢ Linux
B pe3sysbraTe BRIIONHEHUS 1TaOOPATOPHBIX pabOT CTYAEHT MOJYYaeT 3HAHUSA ¥ YMEHUS B 001aCTH pabOTHhI C
ornepanuonHoi cucremoit Linux Ha npumepe Pen OC.

[TakeTsl npukIagHbIX porpaMmM. Pabora ¢ TEKCTOBBIM MPOLIECCOPOM
B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX pa0dOT CTYICHT MOTydaeT 3HAHUA U YMCHHS B O0JIACTH
(I)OpMaTI/IPOBaHI/Iﬂ SJICKTPOHHBIX JOKYMCHTOB € TOMOIIBIO MTPUKIIAJHOTO IPOrpaMMHOTO OecrieyeHusI.

[TakeTs! npuKIaaAHBIX porpamM. PaboTa ¢ 3IeKTpOHHBIMU TaOIHUIIAMH
B pesysnbraTe BHINIONHEHHUS J1TaAOOPATOPHBIX pabOT CTY/ICHT MOJy4aeT 3HAHUS U YMEHHUS B 001aCTH
00pmaboTKH TaHHBIX B 3JIEKTPOHHBIX TaOJIMI[aX C MOMOIIBIO MPUKJIaJHOT'0 IPOTPAMMHOT0 OecreueHHs.

ITakeTs! MPUKIIAAHBIX IIPOTPaMM. Pabora ¢ QJICKTPOHHBIMU MPE3CHTALIUAMU
B pe3synprarte BRIIOTHEHHUS 1a60paTOPHBIX PaOOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00JIaCTH
MOATOTOBKH 3JIEKTPOHHBIX MPE3EHTAIMH ¢ TIOMOIIBIO MPUKIIATHOTO MPOTrPaMMHOTO OeCTIeYeHHS.

BBenenune B 0a3el qaHHbBIX. MHOXECTBA
B pe3ynprarte BRINOTHEHHUS Ta00OPaTOPHBIX PA0OT CTYIEHT MTOTyYaeT 3HAHKS U YMEHHS B 001acTH paboThI co
MHO>KECTBAMHU U BBITIOJIHCHUA onepaunﬁ HaJa MHOXECTBaAMU.

BBeI[eHI/IC B 0a3bl JaHHBbIX. HOCTpOGHI/Ie CXCMbI JaHHBIX
B pe3ynprarte BRINOTHEHHUS Ta60PaTOPHBIX PaOOT CTYIEHT MOJydaeT 3HAaHUA U YMEHHS B 00JNacTH
MOCTPOCHHUS CXEMBI 06a3bl TaHHBIX C IIOMOIIBIO BCTPOSHHBIX HHCTpyMeHTOoB CYB/I.

Brenenue B 6a3b1 qanabix. [locrpoenue 3anpocos k CYB/]
B pe3ynbrarte BRINOIHEHUS Ta00PaTOPHBIX pa0OT CTYNEHT MOMyJYaeT 3HAHHUS U YMCHHS B 00JIACTH
BbInosHeHus 3anpocoB k CYB/] Ha sa3bike SQL.

10

ANTOPUTMBI U CTPYKTYpHI JaHHBIX. [locTpoeHune anroputmMos
B pesynprare BRIIOIHEHHUS Ta00PaTOPHBIX Pa0OT CTYIEHT MOTy4yaeT 3HAaHUI U YMEHUS B 00JacTn
[IOCTPOEHHUS AJITOPUTMOB C IIOMOILBIO HHCTPYMEHTOB [TIOCTPOEHMS JUarpamMm.

11

ANTOPUTMBI U CTPYKTYPBI JaHHBIX. CI0KHOCTH aITOPUTMOB
B pesynbrare BeIMOTHEHHUS 1a00PaTOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS ¥ YMEHUSI B 00JIACTH OLIEHKH
CJIOKHOCTH QJIFCOPUTMOB € MOMOILBIO Pa3IMYHBIX HOTAUH.

12

[TporpammupoBanue Ha Python. AnroputmMuunckie KOHCTPYKLIUN
B pesynbTaTe BhINIOIHEHHS JTA0OPATOPHBIX pabOT CTYICHT ITOJIy4aeT 3HaHUS U YMEHHS B 00JacTH paboThI ¢
YCIIOBHBIMHM OIlEpaTopaMy M IUKJIaMH B s3bIKe Nporpammuposanus Python.

13

[IporpammupoBanue Ha Python. Komnexiuu
B pesynbrare BeIOTHEHHS 1a00PaTOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS ¥ YMEHHSI B 00JIaCTH pabOTHI CO
CIHCKaMH ¥ CJIOBAPSIMU B sI3bIKE IIpOrpaMMupoBanus Python.

14

[IporpammupoBanue Ha Python. ®yukiun
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HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

B pesynpraTte BRIIOTHEHHUS TAO0OPAaTOPHBIX Pa0OT CTYIEHT MOTyYaeT 3HAHUS U YMEHHS B 001acTH paboTHI ¢
(yHKIMAMU B si3bIKE IpOorpamMMupoBanus Python.

15

Anamu3 u BU3YyAJIN3alluA JJaHHbIX. BHSyaJII/IBaHI/IH JaHHBIX
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT NOJIy4a€T 3HaAHUA U YMCHUS B obactu
BU3YyaJIn3allu JaHHBIXC TOMOIIBIO pa3InYHbIX OUOIHOTEK B A3BIKE MporpaMMUupOBaHUsA PythOIl.

16

AHanu3 u Bu3yanu3anus JaHabeix. O0padoTKa v aHaIHU3 TaHHBIX
B pesynprarte BRIIOTHEHHUS TaOOPaTOPHBIX Pa0OT CTYIEHT MOy4YaeT 3HAHH U YMEHHS B 00J1acT 00paboTKH
W aHAJIM3a JaHHBIX C IOMOIIBI0 OnOMMoTekn pandas B s3bpIKe TporpaMMupoBanus Python.

17

O0paboTka reoJaHHBIX
B PE3YIbTATC BBINIOJTHCHUSA HaGOpaTOpHI)IX pa60T CTYACHT NOJIYy4aC€T 3HaAHUA U YMCHUS B obiactu pa6OTLI C
reo/IaHHBIMU B sI3bIKE TIpOrpaMMupoBanus Python.

18

BHByaJ'II/IBaI_[I/IH I'€OJaHHBIX
B pesynabTaTe BRIIOTHEHHS TA0OPATOPHBIX padOT CTYICHT IOJTy4daeT 3HaHHUSI U YMEHHS B 00IacTH
BU3yaJIN3alliy T€OJaHHbIX B A3bIKE MporpamMMmupoBanus Python.

19

MopenupoBaHue TPaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIIUPOBAHUE
B pesynbTaTe BBIIOIHEHHS JTa00PATOPHBIX PAOOT CTYACHT MMOJTydYaeT 3HAHUS U YMEHUS B 00J1aCTH JUCKPETHO-
COOBITHIHOTO MOZIEIMPOBAHUS C IOMOIIBI0 OubIHnoTexu SimPy B si3pike porpammupoBanus Python.

20

MOI[GJ'II/IpOBaHI/IC TPAaHCIIOPTHBIX ITIOTOKOB. AreHTHOE MOJCIUPOBAHUC
B pesynpraTe BHINONHEHHUS J1TAOOPATOPHBIX pabOT CTYJCHT MOJy4aeT 3HAHHUS U YMEHHS B 00JIaCTH areHToro
MOJICTIMPOBAHUS C TIOMOIIBIO IIaTGOPMBI UMHTALIMOHHOTO MojenupoBanus AnyLogic.

21

BBenenue B MCKyCCTBBICHHBIA MHTEUIEKT M MallIMHHOE 00y4yeHue. Perpeccust
B pesynbTaTe BRITOTHEHHS TA00PATOPHBIX PAOOT CTYICHT MOTyYaeT 3HAaHUS U YMEHHS B 00JIaCTH PELICHUS
3aj1a4 perpeccuy ¢ MOMOIIBI0 MAlIMHHOTO 00y4YeHNs B sI3bIKe IporpaMMuposanus Python.

22

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUIEKTA B TPAHCIIOPTHOM OTPACIIH.

Cucrembl O6pa6OTKI/I CCTCCTBCHHIO A3bIKa
B pe3synbTarte BRIIOIHEHHUS Ta60paTOPHBIX PaOOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 001acTH pabOTHI €
cucTeMamMu 00pabOTKH €CTECTBEHOTO SI3BIKA.

23

BBeneHue B UCKYCCTBBICHHBIN HHTEIIEKT U MalllMHHOE o0yuyeHue. Knaccudukanus
B pesynbTate BRITOTHEHHS Ta00PATOPHBIX PAOOT CTYICHT MOJTyYaeT 3HaHUS U YMEHHS B 00JIaCTH pPeLIeHUs
33124 KJIacCH(UKAIMK ¢ TOMOIIBIO MAIIMHHOTO 00YYEHHS B sI3bIKE ITpoTrpaMMupoBanus Python.

24

BBeneHue B MCKYCCTBBICHHBIN HHTEIIEKT U MalllMHHOE 00ydyeHue. Knactepuzanus
B pe3ynbrare BeIMOTHEHHUS Ta00PATOPHBIX PabOT CTYACHT NMOMyYaeT 3HAHUS M YMEHUS B 00JIaCTH PEUIeHH
3a/a4 KJIaCcTEePU3aIlMHU ¢ IOMOIIBI0 MAITHHHOTO 00yUYeHHUsI B SI3bIKE MporpammupoBanus Python.

25

BBC,Z[CHI/IC B I/ICKYCCTBBICHHBII‘;I HUHTCJICKT U MallIMHHOC 06yLICHI/IC. HeﬁPOHHBIe CCTU
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PAabOT CTYACHT MOMyJaeT 3HAHUS M YMEHHS B 00JIaCTH PEIICHHS
3a]]a4 MAaITHHHOTO 00YUYCHHSI MOMOIIBI0 HEMPOHHBIX CETEH B A3BIKE MPOrpaMMHupoBaHus Python.

26

CoBpeMeHHbBIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIUIEKTAa B TPAHCIIOPTHON OTPACIH.

CucTtemMbl KOMIIBIOTEPHOTO 3PEHUS
B pesynbTaTe BRINIOIHEHHS JTA0OPATOPHBIX pa0OT CTYICHT IIOJIy4aeT 3HaHUS U YMEHHS B 00JacTH paboThI ¢
CHCTEMaMH KOMIIbIOTEPHOTO 3PEHHUS.

27

COBpCMeHHLIC TCXHOJIOTUU UCKYCCTBCHHOI'O MHTCJUICKTA B TpaHCHOPTHOﬁ oTpaciiu.

CucreMbl 00pabOTKH €CTECTBEHHTO SI3bIKA
B pesynprarte BRIIOIHEHHUS Ta00PaTOPHBIX PaOOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00IacTH pabOTHI €
cucTeMaMH 00pabOTKH eCTECTBEHOTO S3bIKA.

28

HNutepener Bemieit (IoT) B TpaHCIOPTHBIX cCUCTEMAX
B pesynbTaTe BbIIOIHEHUS J1a00PAaTOPHBIX PAOOT CTYAEHT MOIy4aeT 3HAHUS U yMEHUs B 001acTu
npoekTrpoBaHus yctpoiict Murepenra Bemeit (IoT).

29

Ob6naunsie aThopmsl 1 LUppoBbie cepBUCHL. O0IayHbIe MIAT(HOPMBI




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

B pe3ynpraTte BRINOIHEHUS TAOOPAaTOPHBIX Pa0OT CTYIEHT MOJTydaeT 3HAHUS U YMEHHS B 001aCTH pabOTHI
00s1auHBIX TIAT(HOPM.

30

O6mnaunbie iatGopMel U IuppoBbie cepBUchl. API
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT NOJIy4ac€T 3HaAHUA U YMCHUS B obiactu
tectupoBanust API 1iupoBBIX cepBUCOB.

31

WNndopmannonnas 6€30macHOCTb
B pesynbTaTe BBIIOIHEHMS Ja00PAaTOPHBIX PAOOT CTYACHT MOIydYaeT 3HAHUS U YMCHUS B HCIIOJIb30BaHUS
MIPOTPaMMHO-aIIIapaTHIE CPEICTBA CHCTEMBI 00ecIieueH!sI HH()OPMAIIMOHHOH 0€301MacHOCTH. .

Hp AKTHYCCKHUC 3aHATHI

/o

Tematuka IMPAKTUYCCKHUX 3aHATHH/ KpaTKO€ COACPIKAHUC

@yHIaMUHTAIbHbIE OCHOBBI THPOPMAaTUKU
B PE3YyIbTATC BBINIOJIHCHHUS NPAKTUICCKUX pa60T CTYACHT IOJYYacT 3HAaHUA U YMCHUA B obnactu
KOAUPOBAHUS I/IHCI)OpMaL[I/II/I U CUCTCM CUHCJIICHHUA.

OCHOBBI apXUTEKTYPhl BHIYUCIUTEIBHON TEXHUKU
B pe3ynbraTe BBINOIHEHUS 1a00PATOPHBIX pabOT CTYyJEHT MONTy4aeT 3HAHHUSA ¥ yMEHUS B 001acTH
JIOTHYECKUX OCHOB PabOTHI KOMIIBIOTEPA.

ITakeTs! IMPUKIAOHBIX IIPOI'paMM. PaboTa ¢ TEKCTOBBIM IIpoueccopom
B pesynbTaTe BHIMONHEHHUS PAKTUYECKUX 3aHATUH CTYIEHT MOJydaeT 3HaHUs U YMEHHs B 00;1acTH paboThI ¢
TEKCTOBBIMH TIOKYMEHTaMHU C TIOMOIIBIO MIPHUKJIAJHOTO MPOTPaMMHOTO OecTiedeHus

[TakeTs! mpuKIaAHBIX porpamM. PaboTa ¢ 31eKTpOHHBIMU TaOIUIIAMH
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTHUICCKUX 3aHATHI CTYACHT NOJY4acT 3HAHUSA U YMCHUS B obJactu pa6OTBI C
DJICKTPOHHBIMU Ta6J'II/H_[aMI/I C IMOMOUIBIO MPUKIAAHOIO IPOTPAMMHOTI0 OecreucHus.

ITakeTs! MPUKIIAAHBIX IIPOTpaMM. Pabora ¢ QJICKTPOHHBIMU MPE3CHTALIUAMU
B pe3ynpTare BRINOIHEHUS NMPAKTHYECKUX 3aHATHH CTYACHT IOJTy4aeT 3HAHUS U yMEHUs B 007IacTH
MOJATOTOBKH 3JIEKTPOHHBIX MPE3EHTALMIl ¢ TOMOIIBIO IPUKIATHOTO MPOrPaMMHOT0 OecrieueHHUS.

BBenenue B 6a3bl JaHHBIX
B pesynbTate BBIOTHEHHS TPAKTHIECKUX 3aHATHI CTYJICHT TIOJTydaeT 3HAaHUS M YMEHUs B 00s1acTh paboTh
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 alNropuTMaMH.

[TporpammupoBanue Ha Python
B pe3ynpTare BRINOIHEHUS MPAKTHYECKUX 3aHATHH CTYIEHT ITOTy4YaeT 3HAHWUS U YMEHHS B 00;1acTH paboThI ¢
MEPEMECHHBIMHU PA3HBIX THUIIOB W OINCpAlUAMU Hal HUMHU B A3BIKC [IPOTPAMMUPOBAHUA PythOl’l.

Ananus u BU3yaJIn3alvsa JaHHBIX. bubnunorexkn BHU3YyaIW3allun
B pesynbTaTe BBIOTHEHHS NPAKTHIECKUX 3aHATHH CTY/ICHT TIOJIy4aeT 3HaHHUs U YMEHUs B 00JacTi padoThI ¢
O6uOIMOTeKaMK BU3yaIM3alliK JaHHBIX B sI3bIKE IporpaMMuposanus Python.

10

AHnanus u BU3yaJIU3allusd JaHHBIX. Bbubauoreku 06pa6OTKI/I M1 a”Hajiu3a JaHHBIX
B pe3ynbTate BHITOIHEHHS NPAKTHIECKUX 3aHATHIA CTYIEHT T0JIy4aeT 3HaHHUsI U YMEHUsI B 00J1acTH paboThI ¢
6ubnmorekoit 06paboTKH 1 aHaNM3a JaHHBIX pandas B A3bIKe MporpaMmmupoBanus Python.

11

Pabora ¢ reogaHHBIMHA
B pesynbTate BBITOTHEHHS NPAKTHYECKUX 3aHATHH CTY/ICHT MOJTydYaeT 3HaHUS U YMEHUs B o0acTtu paboThI ¢
I'C FlexGIS B s3bike nporpammupoBanust Python.

12

MoaenupoBaHue TPAaHCIOPTHBIX TOTOKOB
B pesynbTate BbIMOIHEHHS TPAKTHISCKUX 3aHATHIA CTYIEHT TI0JIy4aeT 3HaHHUsI U YMEHUsI B 00J1acTH paboThI ¢
IaTopMol IMHTAIIMOHHOTO MozenpoBanus AnyLogic.
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TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

13

BBGZ[CHI/IC B HCKYCCTBBICHHBIfI HUHTCJIJICKT U MallIMHHOC 06y‘-ICHI/I€. OCHOBBI MAIITUHHOTO

0o0y4eHus
B PE3YIbTATC BBINIOJTHCHHUSA NPAKTUYCCKUX 3aHITUI CTYACHT MOJIy4a€T 3HaHUA U YMCHUSA B o0JacTu
MAIIMHHOTO 00y4YeHus B s13bIKe porpaMMmupoBanus Python.

14

BBeI[eHI/IC B I/ICKYCCTBBIGHHLII;'I HUHTCIIJICKT U MallIMHHOC o6yquI/Ie. HefIPOHHBIe CETH
B pesynbTate BBITOTHEHHS NPAKTHIECKUX 3aHATHHA CTYICHT IOJTy4aeT 3HAHHU U YMEHUS B 0011acTH
MIOCTPOCHHUS MOJIeNICH Ha OCHOBE HEUPOHHBIX CETEeH B SA3BIKE MporpaMMmupoBanms Python.

15

COBpeMeHHBIe TCXHOJIOTHUU UCKYCCTBCHHOI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ oTpaciim
B pesynbTaTte BBITOTHEHHUS NPAKTHIECKUX 3aHATHH CTYICHT IOJTy4aeT 3HAHHU U YMEHUS B 0011acTH
MPUMEHEHUS PeKOMEHJaTeIbHBIX CHCTEM B TPAHCIIOPTHOM OTpaciu.

16

Hutepener Bemieit (IoT) B TpaHCIOPTHBIX cCUCTEMAX
B pesynbTaTe BHIMONHEHHS MPAKTUYECKUX 3aHATUH CTYIEHT MOJydaeT 3HaHUS U YMEHHs B 001aCTH paboThI ¢
HHCTPYMEHTOM NpOeKTHUpoBaHUs ycTpoiict HTepHeta Bemieil (IoT).

17

Ob6naunsie aTGOpPMBI i HU(POBHIE CEPBUCHI
B PE3YIbTATC BBINIOJIHCHUA NPAKTHICCKUX 3aHATUN CTYACHT MOJIy4aCT 3HAHWUA U YMCHUA B obnactu pa6OTLI C

HMHCTpyMeHTaMH TecTupoBauus APl mudpoBeIx cepBHCOB.

4.3. CamocrosiTenbHas paboTa 00y4aroIuXCs.

n/o

Buna camocTosiTenpbHOM pabOThI

[ToaroroBka k 1a00PATOPHBIM padOTaM U MPAKTHYECKUM 3aHSATHSIM

N3yuenue yueOHOI muTeparypsl

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

[ToaroroBka K TEKyIeMy KOHTPOJIIO

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

o g A~ W N =

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

5. llepeueHp wu3HaHUN, KOTOPHIE PEKOMEHIYETCS WCIOJIb30BaTh IIPH

OCBOEHUU JUCHUILIUHBI (MOYJIA).

TJJQH bubnunorpaduueckoe onucanue Mecro nocryna

1 | Kyaunos, 0. 1. OcHoBbI coBpeMenHO# nH(opmaruky : | https://e.lanbook.com/book/392393
ydebHoe nocobue a1 By30s / FO. U. Kyaunos, ®@. @. (mata obparmenmst: 16.09.2024). —
[MTamenko. — 6-e u3n., crep. — Cankt-IlerepOypr : Texer: 2neKTPOHHBIH.

Jlans, 2024. — 256 c¢. — ISBN 978-5-507-47572-8.

2 Jlorynoga, O. C. Madopmaruka. Kypc nekmuii : https://e.lanbook.com/book/213206
yue6nuk / O. C. Jlorynosa. — 2-¢ u31., UcIip. u joi. — | (#ata oopamenus: 16.09.2024). —
Cankr-IlerepOypr : Jlans, 2022. — 148 c. — ISBN TexeT: 2MeKTPOHHBIH.
978-5-8114-3266-0.

3 | Baxmixos, I1. B. Uadpopmaruka : yueonuk / I1. B. https://e.lanbook.com/book/241034
3akmsaKoB. — 5-e w31, — Mocksa : JIMK Ilpecc, 2021. | (nata obpamenus: 16.09.2024). —




— 750 c. — ISBN 978-5-97060-921-7.

TekcT: 3neKTPOHHBIN.

4 | Opnosa, 1. B. Uadopmatuka. [Ipaktudeckue 3amanus / | https://e.lanbook.com/book/358664
U. B. Opnosa. — 2-¢ u3j., crep. — Canxr-IlerepOypr : | (1ata odpamenus: 16.09.2024). —
Jlanb, 2024. — 140 c. — ISBN 978-5-507-47294-9. Texcet: 91eKTPOHHBIH.

5 | Kanmsixosa, C. B. Pa6ora ¢ Tabnumnamu B Microsoft https://e.lanbook.com/book/226487
Excel : yueGHO-MeToaMUecKOe TTocodue s By3os / C. | (mata obpamenus: 16.09.2024). —
B. Kanmbikosa, E. 1. Spouresckast, 1. A. BanoBa. — | | SKCT: ICKTPOHHbIH.

3-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. —
136 c. — ISBN 978-5-507-44447-2.

6 | Uudopmaruka. [IpukiaaHbie mporpaMMHbIe cpencta : | https://e.lanbook.com/book/369905
yue6HOe ocobue / A. A. Kapaska, E. C. Boponosa, O. | (nata obpamenus: 16.09.2024). —
H. 1Banosa [u ap.]. — HoBocubupck : CI'YBT, 2023. TekcT: 57eKTPOHHBIH.

—225c.

7 | Opasuckas, H. T1. Madopmaruka : yae6Hoe ocodue / | https://e.lanbook.com/book/254276
H. I1. Opnsanckas. — Kpacuonap : Ky6I'AY, 2020. — | (mata obpamenus: 16.09.2024). —
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c. — ISBN 978-5-907513-38-9.

12 | ITaBnoB, JI. A. CTpyKTypbI U aITOPUTMBI 00pabOTKH https://e.lanbook.com/book/156929
JaHHBIX : yaeOHuK 1is By30B / JI. A. IMasnos, H. B. (mata obpamenmus: 16.09.2024). —
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Jlanb, 2021. — 256 c¢. — ISBN 978-5-8114-7259-8.

13 | CkBoprioBa, JI. A. CTpykTypsl u anroput™msl 06paboTku | https://e.lanbook.com/book/218699
JIAHHBIX ;| yueOHO-MeToudeckoe nocobue / JI. A. (nara obpamennus: 16.09.2024). —
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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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22 | Muruna, O. A. TexHOJI0TUHM U HHCTPYMEHTApUI https://e.lanbook.com/book/368633
MalIMHHOrO 00y4eHus : yuebHoe nmocobue / O. A. (nara obpamenus: 16.09.2024). —
Mutuna, B. B. XapoB. — Mocksa : PTY MUPDA, TekeT: 2MeKTPOHHBIH.

2023. — 203 c. — ISBN 978-5-7339-1758-0.
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25 | Peiin, T. C. OcHoBbl nHpopMaronHoi 6e3omacHoctu : | https://e.lanbook.com/book/427526
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6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JIaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCSA TMPHU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

- 3JIEKTPOHHO-OMONMMoTeyHass cucrema HayuHo-TexHUYecKoW OMOIUOTEeKH
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/);

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

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

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

- JOKYMEHTAIIUS 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);

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

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

- JOKYMEHTaIMs 1o IiaaTdhopMe UMUTALMITHOOTO MojaenupoBaHusi AnylLogic
(https://anylogic.help/ru/);

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

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

- JTOKYMEHTAIHA 1o HHCTPYMECHTY TECTUPOBAHUS Postman
(https://learning.postman.com/docs/introduction/overview/).

7. llepedyeHb  JIMIIEH3BMOHHOTO U  CBOOOJHO  PacHpOCTPaHSIEMOTO
MporpaMMHOro oOecredyeHus, B TOM YHCJE OTEYECTBEHHOrO0 TPOU3BOICTBA,
HEO0OXOIMMOT0 JIJI1 OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

- MMAKEeT MPUKIIATHOTO TPOrpaMMHOTO obecriedeHus (0(pUCHBIC TPUITOKEHUS );
- A3bIK TIporpamMmupoBanus Python;
- maTdopmMa UMUTAIIMOHHOTO MozenupoBanus AnyLogic;



- postgreSQL,;
- postman.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MpOolecca MO AUCHUILTHHE (MOIYIIIO).

Aynuropus UIsl TIPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA JOJDKHA OBITH
OCHAIl[CHa TIEPCOHAJIBHBIM KOMITBIOTEPOM ¥ HA0OpOM JIEMOHCTPAIMOHHOTO
000py10BaHUS.

Aynuropus AJii TPOBEINCHHUS MPAKTUICCKUX U JIA0OPATOPHBIX 3aHSATHM
JOJDKHA OBITH OCHAIIICHA ITEPCOHATBHBIMA KOMITHIOTEPAMH.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

Dx3aMeH B 1 cemectpe.
3a4eT BO 2 ceMmecTpe.

10. OneHouHBIC MaTEpHUAIBI.

OI.[GHO‘IHI:IG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMG)KYTO‘-IHOfI

arrecranum, paBpa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PVT (MUUT).
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