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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Lensto ocoBenus mucuunuinbl «MHbopMaTKa M OCHOBBI MCKYCTBEHHOT'O
WHTEJUICKTa» sBJsieTcsl  (GopMHpoBaHWE Yy oOydarommxcs (pyHIaMEeHTaIbHBIX
3HaHUW ¥ yMeHuN B oOjacTu WHGOPMATUKU W WHGOPMAIMOHHBIX TEXHOJOTHIH,
MIPOTrPaMMHUPOBAHMS, AaHAJIN3A TAHHBIX U HCKYCCTBEHHOTO HHTEIIICKTA.

3amaun JaHHOW TUCHUTLITUHBI:

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

- (opmupoBanue (¢yHIAMEHTAIBHBIX 3HAaHUW W YMEHHM B o00JacTH
uHopMaIuu, ee BUIaX, NPEICTaBICHUS B TAaMATH KOMIIbIOTEpa, CIocobax ee
cOopa, XxpaHeHus1, MPeoOpa30BaHUsl U TIEpPEeIayH;

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

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

- ¢popMupoBanue GyHIAMEHTAIBHBIX 3HAHUM U YMEHUM B 00JacCTH pabOThI C
MaKeTaMH MPUKIIATHOTO TPOTrPAMMHOTO O0ECTICUCHUS;

- popmupoBaHue PyHIaMEHTATBLHBIX 3HAaHUN U yMEHUM B 001acTy 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
MaITUHHOTO O0YYCHHS K HCKYCCTBEHHOTO MHTEIIICKTA;

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

- (opmupoBanue ¢yHIAMEHTAIBHBIX 3HAaHUW W YMEHHH B 00JacTH
texHnonoruii Mutepuera Bemeit (IoT) B TpaHCHOPTHBIX cUCTEMAX;

- (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 (GopMHUpYEeMBIX pe3yiIbTaTOB OCBOCHHS  0Opa30BaTEILHOM
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 110 AUCLUIUIUHE (MOIYIIO):

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
aBTOMAaTU3UPOBAHHBIX CHUCTEM II0 OIEPATUBHO-AMCIETYEPCKOMY YIIPABICHUIO
KEJIE3HOJOPOKHBIMM NEpEeBO3KaMM, K 0O0padoTke moe3aHON uHpopMaluuu B
aBTOMATHU3UPOBAHHBIX CHCTEMaxX, K MHCIIOJIb30BAHUIO HMH()POPMALMOHHBIX CHCTEM
MOHUTOpMHIAa M  ydeTa BBIIOJHEHUS  TEXHOJOTMYECKHX  Ollepaluid  Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

OOydeHue 1O AUCHUIUIMHE (MOJIYJIO) TpeArojiaraer, 4YTo TII0 €ro
pe3yibTataMm oOyJaromuiics OyIeT:

3HaTh:

- OCHOBHBIE MTOHATHS U UCTOPHUIO Pa3BUTUS HH(POPMATUKH U BBIUMCIUTEILHON
TEXHUKU;

- BUJIbI, CBOMCTBA M CIOCOOBI KOJUPOBAHUS UH(POPMALIHH;

- CUCTE€MBbI CUHMCIIEHUS U JJOTUYECKHUE OCHOBBI PAOOTHI KOMIIBIOTEPA;

- ApXUTEKTYpy BBIYMCIHUTENBHOM TEXHUKM W  HPUHIUOBI  pabOThI
OIEPALlMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEN M MPOTOKOJIOB NIEPENAYN JAHHBIX;

- BHJIBI TPOTPAMMHOTO OOECIEUeHUsT W OCHOBHBIE (PYHKIIUU O(HUCHBIX
MIPUIIOKEHNM;

- IPUHIMUIIBI pabOTHI ¢ 6a3aMu JaHHBIX U s3bIKOM SQL;

- OCHOBHBIE JITOPUTMBI U CTPYKTYPhI TaHHBIX;

- CHHTaKCHUC ¥ OCHOBHBIE KOHCTPYKIIMH sI3bIKa TporpaMmmupoBanus Python;

- IPUHIUIIBI AHAJIM3a U BU3yaJIU3alluu JaHHbBIX;

- OCHOBBI paboThI ¢ reoganabiMu U [ UC-cucremamu;

- METOZbI MOAEIIUPOBAHNUS TPAHCIOPTHBIX ITOTOKOB;

- OCHOBHBIC TOHATUS M METOJbl MAIIMHHOTO OOY4YEeHHUS M HCKYCCTBEHHOTO
UHTEJIEKTA,

- TPUHLMNBL PadOTHl CHUCTEM KOMIBIOTEPHOTO 3peHHUsT U 00paboTKu
€CTECTBEHHOTO S3bIKa;



- ocHOBbI TexHosoruit Uutepuera Beuieit (IoT);
- PUHIUIBI pa0OThI 00JaYHBIX TIATHOPM U ITU(PPOBBIX CEPBUCOB;
- OCHOBBI HH(POPMALIMOHHOM 0€30MacCHOCTH.

Ymern:

- paboTaTh C pa3IUYHBIMA CHCTEMAaMHU CUUCIICHHS U BBIIOJHATH JOTHYECKUE
olepanuu;

- UCIOJIb30BAaTh OCHOBHBIE (DYHKIIMU OTIEPAIIMOHHBIX CUCTEM, BKIIoUas Linux;

- IPUMEHSATH OPHUCHBIE TPUIIOKEHUS ISl pabOThI C JOKYMEHTaMH, Ta0IUIIaMU
U TIPE3EHTAIUSIMU;

- MPOEKTUPOBaTh W paboTarh ¢ 0a3aMu JaHHBIX, BBHIMOJHATH 3aMpPOCHl Ha
a3bike SQL;

- pa3pabaThIBaTh U AaHAJIU3UPOBATH AJITOPUTMBI;

- MporpaMMupoBaTh Ha si3bike Python, ucnonb3ys pa3nuyHble THNBI JaHHBIX,
CTPYKTYPHI U (YYHKIIHH,

- AaHAIM3UPOBATh U BU3YaJIU3UPOBATh JaHHBIE C TOMOIIbI0 Oubnrorek Python;

- pabotats ¢ reoganubiMu U ' UC-cuctemamu;

- CO3/1aBaTh MOJIEIHN TPAHCIIOPTHBIX IIOTOKOB;

- IPUMEHTh METO/Ibl MAIIMHHOTO OOYYEHMsI JUIsl pElIeHUs 3a/lad perpeccui,
KJ1accu(pUKaluy 1 KIacTepU3alnu;

- HCTI0JIb30BaTh OMOIMOTEKH 7151 paOOThI C HEHPOHHBIMU CETSMU;

- pabotatb € CHCTEMaMH KOMIBIOTEPHOTO 3peHus U  00paboTKu
€CTECTBEHHOTO S3bIKa;

- IpoeKTupoBaTh ycrpoiictBa Mutepuera Bemeii (IoT);

- HCTOJB30BaTh oOOmaunbie TiaThopmbl U TectupoBath APl 1mudpoBsix
CEPBHCOB;

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

Baaners:

- HaBbIKAMHU pabOTHI C TEPCOHATBHBIM KOMITBIOTEPOM H  Pa3TMYHBIMHU
OTIepaIlMOHHBIMH CHCTEMaMU;

- HaBBIKAMHU HCIIONB30BAaHUA O(DHUCHBIX TPWIOKCHUN IS perieHus
podheCCHOHANIBHBIX 3314,

- HaBBIKAMU TIPOEKTUPOBAHUS U PabOTHI ¢ 0a3aMU TaHHBIX;

- HaBBIKAMU Pa3pabOTKU aJTOPUTMOB M MPOTpaMM Ha si3bike Python;

- HaBBIKAMHW aHajW3a W BH3yaJlM3allid JaHHBIX C HCIOJIb30BAaHUEM
CHEeUaIN3UPOBAHHBIX OMOINOTEK;

- HaBbIKaMH paboThI ¢ reoganubiMu U ' UC-cuctemamu;

- HaBBIKAMU MOJICTTUPOBAHUS TPAHCIIOPTHBIX TIOTOKOB;

- HaBBIKAMH MPUMEHEHHS METOJI0OB MAIIMHHOTO O0YYEHUS U UCKYCCTBEHHOTO



WHTEJUIEKTA U1 PEIICHHs] MPAKTUYECKUX 3a/1a4;

- HaBbIKaMH paboThI ¢ TexHoJorusMu MaTepHeTa Bemieit (IoT);

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

- HaBbIKaMu oOecrnedeHuss WH(POPMAIMOHHONW O€30MacHOCTH MpH paboTe ¢
KOMITBIOTEPHBIMU CUCTEMAMU.

3. O6beM AUCITUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mass TPyAOEMKOCTh JUCHUIUIMHBI (Momayisi) coctaBisger 6 3.e. (216
aKaJeMU4YecKuxX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydamommxcs ¢ MeJarorM4YeCKUMH  padOTHUKaAMU U (WIM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peau3aiiyi 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBHUSX,
[P MPOBEJICHUHN YUE€OHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHATHI Cemectp
Bcero

Nel | Ne2

KonrakTHas paboTa Ipu nMpoBeleHHH YUeOHBIX 3aHATHI (BCEro): 160 | 80 80
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 64 32 32

3aHATHSI CEMUHAPCKOTO THIIA 96 48 48

3.3. O0peM pucuMIUIMHBI (MOAYJsl) B (popMe camMOCTOSATEIbHOM padOThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
nearoru4eckuMu paboTHUKaMH U (WJIH) JIUIAMU, TIPUBJICKAEMBIMHU K peatn3aliu
oOpa3oBaTeNbHOM  MpPOTPpaMMbl  HA  HHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
MPOMEKYTOUYHOM aTTECTALIMKU COCTABISET 56 aKaJeMHUUECKUX Yaca (OB).

3.4. Ilpu o0yyeHuu 1Mo MHAUBUIYATILHOMY Y4€OHOMY IJIaHy, B TOM YKCIIE TIPU
YCKOPEHHOM OOYYE€HUHU, 00BhEM TUCHMIUIMHBI (MOIYJsI) MOXKET OBITh peaTn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronIuxcs, a Takke B Gpopme
KOHTAaKTHOM paboThl OOydYaromuxcsl ¢ MeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIIAMH, TPUBJIEKAEMBIMH K peanu3alii 00pa3oBaTEbHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALIMH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIS).

4.1. 3a"HATHSA TEKIIMOHHOTO THUIIA.
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Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUE

(DYHI[aMI/IHTaJ'IBHBIC OCHOBBI HH(bOpMaTHKH
PaccmaTpuBaemble BOIIPOCHI:

- UCTOPUS Pa3BUTUS NHOOPMATHUKY U BEIMUCIUTEIHHON TEXHHUKHY;
- MOHATHE HH)OPMAITHH;

- BUIIBI M CBOWCTBA HH(OpMAIHY;

- KOOUPOBaHWE HHPOPMAIIHH;

- CHCTEMBI CUUCIICHHS.

OCHOBEI APXUTCKTYPBL BBIYHCIIMTEILHON TEXHUKH

PaccmarpuBaembie BOIPOCHL:

- JIOTHYECKUE OCHOBBI paOOTH! BEIYUCIUTEIBHON TEXHUKH;

- APXUTEKTYpPa BBIYMCIUTEIBHON TEXHUKHU: IIPOLECCOP, IaMATh, yCTPOUCTBA BBOJA-BbIBOJA.

OrnepaiinOHHBIE CUCTEMBI U CETH
PaCCManI/IBaCMLIe BOIIPOCHI:

- IPAHIUIIBI pa6OTLI ONCpalMOHHBIX CUCTEM;

- TCXHOJIOTMHU BUPTYyaJIn3alluu U KOHTeﬁHCpHSaHI/IH;

- KOMIIBIOTEPHBIC CETU U MPOTOKOJIBI MIEPEAavYn JaHHBIX.

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

- OCHOBBI Pa0OTBHI € IEPCOHANBHBIM KOMITBIOTEPOM U (aiIoOBOI CHCTEMOIA;

- pabora B Linux Ha mpumepe PEJ] OC.

[IporpammHuoe obecnieueHue
PaCCManI/IBaeMLIC BOIIPOCHI:

- BUABI IPOTPAMMHOTI0 O6€CH€‘I€HI/I$I;
- MaKCThI IPUKJIIAAHBIX IMTPOTpaMM.

OducHsbie mpunoxenus (4 9)

PaccmarpuBaemble BOIPOCHL:

- 0030p OHCHBIX MPHIOKCHHIA;

- OCHOBHBIE ()YHKIHOHATbHBIE BO3MOXHOCTH O(PUCHBIX [IPHIOKEHHI.

Bsenenue B 6a3n1 nanabix. b/l m CYB/],

PaccMaTpuBaemblie BOIPOCH:

- monrstre 6a3el nanHbX (B/]) u cucremsl ynpasnenns 6a3amu ganHbx (CYB/);
- PeJISIIMOHHAsT MOJIEIb JIAaHHBIX.

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

- MHOKECTBA;

- Omepalyy HaJl MHOKECTBAMHU.

Brenenne B 6a3pl qaHHBIX. SQL
PaccmaTpuBaemble BOIIPOCHI:

- CTPYKTYPHPOBAHHBIN SI3bIK 3arpocoB (SQL);
- mpocTsle 3anpocsl K CYB/I.

10

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
PaccmarpuBaemble BOIPOCHI:

- OCHOBBI CTPYKTYp JAHHBIX;

- aJrOPUTM, AITOPUTMBI COPTUPOBKH U MOUCKA;
- OLICHKA CJI0’KHOCTH aJITOPUTMOB.

11

AJrOpUTMHUYECKHUE 3a7a41
PaCCManI/IBaCMLIC BOIPOCHI:
- peKypcHs U JUHAMHYECKOE MPOTpaMMHUpOBaHUe (Ha TIpUMEpE 3a/1a4 JIOTUCTHKH);




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
- aJTOPUTMBI ITONCKA KPaTYaHIIero myTH;
- 3a/la4ya KOMMUBOAKEPA U APYTUC NP-nonnbie 3aJa4yu,
- ONITUMU3AIMA MaplIpyTOB.

12 |IIporpammupoBanue Ha Python. OcHOBBI

PaCCManI/IBaeMLIe BOIPOCHI:

- BBeZieHNe B Python: ycraHoBKa A3bIKa IporpaMMpOBaHNs, yCTAHOBKA U paboTa ¢ HHTETPUPOBAHHOM Cpemoi

pa3paboTky;
- OCHOBHBIC THIIBI JaHHBIX M onepanuu B Python;
- YCJIOBHBIE OIIEpaTOpPhI ¥ IIUKJIEI B Python.

13

[TporpammupoBanue Ha Python. Komnekuu
PaccMarpuBaeMble BOIIPOCHL:

- paboTa co criuckamu B Python;

- pabota co cnoBapsimu B Python;

- paboTa ¢ MHOXecTBaMu B Python.

14

[IporpammupoBanue Ha Python. ®yukiun
PaCCManI/IBaeMLIe BOIIPOCHI:
- pyskmum B Python.

15

Ananus u BU3yaJIM3allvuAd JaHHBIX. BI/I3yaJII/I3aIII/I$I
PaccmarpuBaeMble BOIIPOCHL:

- OCHOBBI BU3YaJIM3aI[1 JaHHBIX;

- noctpoeHue rpapuxos B Python.

16

Ananmuz u BU3yaJI3allus JaHHBIX. OCHOBEI aHaJIN3a JaHHBIX
PaccmarpuBaeMbie BOIIPOCHL:

- OCHOBBI CTaTHCTHKH;

- BBeJleHHe B OuOimoTeky pandas.

17

AHanu3 u BU3yanu3anus JanHbix. O0paboTka v aHaau3 TaHHbBIX
PaccmarpuBaemble BOIPOCHL:

- 3arpy3ka u 00paboTka qaHHbIX B Python;

- TPYINHAPOBKA U arperanus JaHHbx B Python.

18

Pa6oTa ¢ I'€OJaHHbIMU

PaccmarpuBaeMbie BOIIPOCHL:

- OCHOBBI Pa0OTHI cucTeM riiobanpHoro nosutronuposanus (GPS u TJIOHACCO);
- pabora c reoganHeMA B Python;

- BU3yallM3alHs Fe0JaHHbIX.

19

['eonHpopMaIlMOHHBIE CHCTEMBI
PaccmarpuBaemble BOIPOCHI:

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

20

MopenupoBanue TPaHCTIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICTTUPOBAHNE
PaCCManI/IBaCMLIC BOIIPOCHI:

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

- HHCKpCTHO-CO6I;ITHI7[HOC MOACINPOBAHUC.

21

MO,Z[CJII/IpOBaHI/IC TPAHCIIOPTHBIX ITOTOKOB. AreHTHOE MOACIINPOBAHUC
PaccmarpuBaemble BOIPOCHI:

- areHTHOE MOJIECINPOBAHUE;

- AnyLogic.

22

BBeneHue B MCKyCCTBBICHHBIN MHTEIIEKT U MallIMHHOE oOy4deHue. Brenenune
PaccmarpuBaeMbie BOIPOCHI:
- HICTOPUS U OCHOBHBIE MOHATHSI HCKycCcTBeHHOTo uHTesuiekra (M),




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- obnmactu mpumenenuns MU B TpaHCIIOPTHO# oTpaciu.

23

BBeneHue B MCKYCCTBBICHHBIN HHTEIIEKT U MammHHOE oOydenne. OcuHoBbl U
PaCCManI/IBaeMI:Ie BOIPOCHI:

- OCHOBBI MAaIlIMHHOT O 06yqu1/1;1: 06yquI/Ie C YUUTCJIIEM U 6e3 YUUTECIIA;

- 3a/1a4a Perpeccuu;

- BUJIbI PETPECCUM.

24

BBenenne B MCKyCCTBBIEHHBI HHTEIUIEKT M MalIMHHOE o0y4yenue. Kiaccudukanus u

KJIacTepH3aIus
PaccmaTpuBaemble BOIIPOCHI:

- 3a71a4a KiaccuuKalmy;

- QITOPUTMBI KaccuduKanuu;
- 3a/1a4a KJIacTepU3aLHH;

- QITOPUTMBI KJIaCTepH3aLUH.

25

BBeneHue B MCKyCCTBBICHHBIN HHTEIIEKT U MalllMHHOE 00ydyeHue. HeilponHsie cetu
PaCCManI/IBaCMHe BOIIPOCHI:

- peIIaCMBbIC 3a1a4U;

- MOIXOABI K 00YYEeHUI0 HEHPOHHBIX ceTel

- IPUHUUIIBI IOCTPOCHUS. HEHPOHHBIX CETEH.

26

COBpeMeHHBIe TEXHOJIOTUU UCKYCCTBECHHOI'O MHTCJIJICKTA B TpaHCHOpTHOI;'I oTpaciiu.
KOMHBIOTCpHOG 3pCHUC U o6pa60TKa CCTCCTBCHHOI'O s3bIKa

PaccMarpuBaemble BOIIPOCHL:

- CHCTEMbI KOMITBIOTEPHOTO 3pEHUSI B TPAHCIIOPTHOM 0Tpaciy;

- 00paboTKa eCTECTBEHHOTO SI3bIKA B TPAHCIIOPTHON OTPACIIH.

27

CoBpeMeHHbBIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJIEKTAa B TPAHCIIOPTHON OTPACIH.

PeKOMeHI[aTCJ'II)HBIG CHUCTEMBI
PaccmarpuBaemble BOIPOCHL:
- pEeKOMEeHAaTeNIbHbIE CHCTEMBI B TPAHCIIOPTHOM OTpaciu.

28

Nntepener Bemeit (IoT) B TpancnopTHbIx cuctemax. OcHoBbl MHTepHeTa Beweit (IoT)
PaccmarpuBaemble BOIPOCHL:

- ocHoBBI MHTepHETA Bemeit ([oT);

- MPOTOKOIEI cBsi3u Uit MaTepHeTa Bemei (IoT).

29

Nurepener Bemieit (IoT) B TpancnopTHbIX cucteMax. COop n 00paboTKa TaHHBIX
PaccmarpuBaeMbie BOIIPOCHL:

- cbop manHEIX ¢ loT-ycTpoiicTs;

- 06pabotka nanHbIX ¢ loT-ycTpoiicTs;

- MoAXobI K 00paboTke nanHbl ¢ loT-ycTpoiicTs.

30

Ob6naunble IATHOPMBI

PaccmarpuBaeMbie BOIIPOCHL:

- Poccuiickne ob6naunsie miatdopmel: Yandex O6mako v albTepHATHBEL;
- 3a71a4M 00JIauHBIX TIaTdopm;

- 0030p BO3MOXKHOCTEW OOJIBIYHBIX TIIAT(HOPM.

31

Hudpossie cepBHCH

PaccmarpuBaemble BOIPOCHI:

- I POBBIE CEPBUCHI;

- apXUTEKTYypa COBPEMEHHBIX IN(POBBIX CEPBHCOB,
- mHTErpanus cuctem, API.

32

OcHoBBI HTHGOPMAITMOHHON 0€301acHOCTUM (2 )
PaCCManI/IBaeMLIC BOIPOCHI:
- KIITFOYCBBLIC ITPUHIIUIIBL obecrieueHus PIH(IJOpMaHPIOHHOfI 6630HaCHOCTI/I;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- HopMaTHBHAs 0a3a B 00yacTH HHPOPMAIMOHHONW 6€30IacHOCTH;
- IPOrpaMMHO-aINapaTHbIE CPEJICTBA CUCTEMBI 00ecriedeHus] HHPOPMaMOHHOH 0€30I1aCHOCTH.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopatopHbix paboT / KpaTkoe coaep:KaHue

(DYHI[aMI/IHTaJ'IBHBIe OCHOBBI I/IH(l)OpMaTI/IKI/I
B PE3YIbTATC BBINIOJIHCHUSA J'IaGOpaTOpHI)IX pa60T CTYACHT NOJIy4a€T 3HaAHUA U YMCHUS B obnactu
KOAUPOBAHUS I/IHCI)OpMaL[I/II/I U CUCTCM CUHUCJIICHHUA.

OCHOBEI ¢ MEpCOHAJIbHBIM KOMIIBIOTCPOM
B pesynbTaTe BRIIOTHEHHSA JJAOOPATOPHBIX padOT CTYICHT IIOJTydaeT 3HAHHUSI U YMEHHS B 00JIacTH pabOThI ¢
MIEPCOHATBHBIM KOMIBIOTEPOM U (DaiIoBOH CHCTEMOA.

OcHoBbI ¢ Linux
B pe3sysbpraTe BRIIONHEHUS 1TaOOPATOPHBIX pabOT CTYIEHT MOJYYaeT 3HAHUSA ¥ YMEHUS B 001aCTH pabOTHhI C
ornepanuonHoi cucremoit Linux Ha npumepe Pen OC.

[TakeTsl npuKIaAHBIX IporpaMM. PaboTa ¢ TEKCTOBBIM IPOLIECCOPOM
B pe3ynprarte BRIOTHEHUS Ta00paTOPHBIX Pa0OT CTYACHT IOJTydaeT 3HAHUS U YMEHUS B 001aCTH
(I)OpMaTI/IpOBaHI/Iﬂ SJICKTPOHHBIX JOKYMCHTOB € TOMOIIBIO MTPUKIIAJHOTO IPOTrpaMMHOTO OecrieyeHusI.

[TaxeTs! mpUKIaIHBIX IporpamMm. PaboTa ¢ 31eKTpOHHBIME TaOIUIIAMU
B pesynpTarte BRIIOIHEHUS T1a00PaTOPHBIX Pa0OT CTYIEHT MOTydaeT 3HAHUS U yMEHUs B 0071acTH
00pmaboTKH TaHHBIX B 3JIEKTPOHHBIX TaOJIMI[aX C MOMOIIBIO MPUKJIAJHOT'O IPOTPAMMHOT0 OecreueHHs.

ITakeTs! MPUKIIAAHBIX IIPOTpaMM. Pabora ¢ QJICKTPOHHBIMU MPE3CHTALIUAMU
B pe3ynprarte BRIIOTHEHHUS Ta60paTOPHBIX PaObOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00NacTH
MOATOTOBKH 3JIEKTPOHHBIX MPE3EHTAIMH ¢ IOMOIIBIO MPHUKJIIATHOTO MPOTPaMMHOTO OeCTIeYeHHS.

Beenenue B 0a3el qaHHbIX. MHOXKECTBA
B pe3ynprarte BRINOIHEHUS Ta00PaTOPHBIX pa0dOT CTYISHT MOJTydaeT 3HAHUS U YMEHUS B 001acTH paboThI cO
MHO>KECTBAMHU U BBITIOJIHCHUA onepaunﬁ Haa MHOXECTBaAMU.

BBeI[eHI/IC B 0a3bl JaHHBbIX. HOCTpOGHI/Ie CXCMbI JaHHBIX
B pesynpTarte BRIIOTHEHUS T1a00PaTOPHBIX PA0OT CTYIEHT MTOTy4yaeT 3HaHUI U YMEHHS B 00J1acTu
MOCTPOCHHUS CXEMBI 6a3bl TaHHBIX C IIOMOIIBIO BCTPOSHHBIX HHCTpyMeHTOoB CYB/I.

Brenenue B 6a3b1 qanabix. [loctpoenue 3anpocos k CYBJ]
B pe3ynbrarte BRINOIHEHUS Ta0OPaTOPHBIX Pa0OT CTYIEHT MOMy4YaeT 3HAHWUS U YMEHHS B 00JIaCTH
BbInosHeHus 3anpocoB k CYB/] Ha sa3bike SQL.

10

ANTOPUTMBI U CTPYKTYPHI JaHHBIX. [locTpoeHune anroputmMos
B pesynprarte BRIIOIHEHHUS Ta00PaTOPHBIX PaOOT CTYIEHT MOTydaeT 3HAHUA U YMEHHS B O0JIaCTH
[IOCTPOCHHUS aJITOPUTMOB C IIOMOILBIO HHCTPYMEHTOB IIOCTPOEHMSI JUArPaMM.

11

ANTOPUTMBI U CTPYKTYPBI JaHHBIX. CI0)KHOCTH aITOPUTMOB
B pesynbrare BeIMOTHEHHUS 1a00PaTOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS ¥ YMEHUSI B 00JIACTH OLIEHKH
CJI0OHOCTH JIFCOPUTMOB C TOMOUIBIO PA3IMYHBIX HOTAIIUH.

12

[TporpammupoBanue Ha Python. AnroputmMuunckie KOHCTPYKLINN
B pesynbTaTe BRIIOIHEHHS JTA0OPATOPHBIX paOOT CTYICHT IIOJIy4aeT 3HaHUS U YMEHHs B 00JacTH paboThI ¢
YCIIOBHBIMHM OIlepaTopaMy M IUKJIAMH B sI3bIKe NporpamMmuposanus Python.

13

[IporpammupoBanue Ha Python. Komnexmuu
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PAabOT CTYACHT MOJMydaeT 3HAHUS M YMEHHS B 00JI1aCTH pabOTHI CO
CIHCKaMH ¥ CJIOBAPSIMU B sI3bIKE IIpOrpaMMupoBanus Python.
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14

[IporpammupoBanne Ha Python. @ yHnkiun
B PE3YIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT NOJIy4a€T 3HaAHUA U YMCHUS B o0jacTu pa6OTLI C
(yHKIMAMU B si3bIKE IpOorpamMMupoBanust Python.

15

Ananmu3 u BU3YyAJIN3alluA JJaHHbIX. BHSyaJII/IBaHI/IH JaHHBIX
B pesynbTaTe BHINOIHEHHS Ta0OPATOPHBIX paOOT CTYNEHT ITOJIy4aeT 3HaHHUS U YMEHHS B 00JIacTH
BU3yaIn3aliy JaHHBIXC IOMOIIBIO Pa3INIHBIX ONOJIMOTEK B A3bIKE MpOrpaMMupoBanus Python.

16

AHanu3 u BU3yanu3anus JaHabeix. O0padoTKa v aHAIHU3 TaHHBIX
B pesynprarte BRIIOIHEHUS Ta00PaTOPHBIX Pa0OT CTYIEHT MOTydyaeT 3HAHUA U YMEHHS B 001acTH 00paboTKH
W aHAJIM3a JaHHBIX ¢ IOMOIIBI0 OnOMoTekn pandas B s3bIKe MporpaMMmupoBaHms Python.

17

O6paboTka reoTaHHBIX
B pesysnpraTe BhINONHEHHUS J1TaOOPATOPHBIX pabOT CTYJCHT MOJy4aeT 3HAHUSI M YMEHHUs B 001aCTH paboThI C
reo/IaHHBIMU B sI3bIKE IIporpamMMmupoBanus Python.

18

Busyanuszanus reo1aHHbIX
B pe3ynpraTte BRIIOTHEHUS Ta00paTOPHBIX Pa0OT CTYACHT MOJTydaeT 3HAHUS U YMEHHS B 00J1aCTH
BU3YaJU3aIIH T€0JaHHBIX B S3BIKE MpOrpaMMupoBanus Python.

19

MogenupoBanue TPaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIIUPOBAHUE
B pe3ynbraTe BBINOIHEHUS 1a00PaTOPHBIX pabOT CTYNESHT MONy4YaeT 3HAHUA U YMEHUS B 001aCTH AUCKPETHO-
COOBITHIHOTO MOZIEIMPOBAHUS C IOMOIIBI0 OubHroTexu SimPy B si3pike porpaMmupoBanus Python.

20

MOI[GJ'II/IpOBaHI/IC TPAaHCIIOPTHBIX ITIOTOKOB. AreHTHOE MOJCIUPOBAHUC
B pesynbraTe BHINONHEHHMS JTAOOPATOPHBIX pabOT CTYJCHT MOJy4aeT 3HAHHUS U YMEHHS B 00JIaCTH areHToro
MOJIETIMPOBAHMS € TIOMOIIBIO IIATGOPMBI MMHTAIMOHHOTO MoJenupoBanus AnyLogic.

21

BBenenue B MCKYCCTBBICHHBINM MHTEIUIEKT M MAllIMHHOE 00y4yeHue. Perpeccus
B pesynbTate BBINOIHEHHS 1a00PAaTOPHBIX PAOOT CTYIEHT MOIy4YaeT 3HAHUS U YMEHUSI B 00J1aCTH PELIeHUs
3aj1a4 perpeccuy ¢ MOMOIIBI0 MAlIMHHOTO 00y4YeHNs B sI3bIKe IporpaMMuposanus Python.

22

COBpeMeHHHC TCXHOJIOTUU HCKYCCTBCHHOI'O MHTCJIJICKTA B TpaHCHOpTHOﬁ OoTpaciiu.

Cucrembl O6pa6OTKI/I CCTCCTBCHHI'O A3bIKa
B pesynbTarte BRIIOIHEHUS Ta60PaTOPHBIX PaOOT CTYIEHT MOydaeT 3HAaHUA U YMEHHS B 001acTH pabOTHI €
cucTeMaMu 00pabOTKH €CTECTBEHOTO SI3BIKA.

23

BBeneHue B UCKyCCTBBICHHBIN HHTEIJIEKT U MalllMHHOE 00yueHue. Knaccudukanus
B pe3ynprarte BRITIOTHEHHUS TAOOPATOPHBIX PA0OT CTYIEHT MOTyYaeT 3HAHUS U YMEHUS B 00IaCTH PEeIICHUS
3a7a4 KIaCCU(PHUKAINY C IOMOIIBI0 MAaIIMHHOTO O0YYEHUS B sI3BIKE TIporpaMMupoBanus Python.

24

BBe,[[eHI/IC B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC 06y"IeHI/IC. KJ'IaCTepI/BaI_[I/ISI
B pe3ynbrare BeIMOTHEHHS Ta00PATOPHBIX PAabOT CTYACHT MOMyYaeT 3HAHUS U YMEHUS B 00JIaCTH PEUISHUS
3a/1a4 KJIaCTEPU3aIUH C TIOMOIILI0 MAalTMHHOTO O0YUeHUs B sI3bIKe ITporpaMMupoBanus Python.

25

BBG,Z[CHI/IC B HCKYCCTBLICHHLIﬁ HUHTCIIJICKT U MallIMHHOC 06y‘-ICHI/IC. HCprOHHBIC CCTU
B pesynbTate BRINOTHEHHS 1a00PATOPHBIX PAOOT CTY/IEHT MOJTyYaeT 3HaHU U YMEHHS B 00J1aCTH peLIeHUs
33124 MallIMHHOTO 00Y4YeHHs TOMOIIBI0 HEHPOHHBIX CeTel B sA3bIKe NporpamMuposanust Python.

26

CoBpeMeHHbIE TEXHOJIOTUN UCKYCCTBEHHOI'O MHTEJIJIEKTa B TPAHCIIOPTHOM OTpaciiu.
CucreMbl KOMITBIOTEPHOT'O 3PEHUS

B pesynprarte BRIIOIHEHHUS Ta00PaTOPHBIX PaOOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00IacTH pabOTHI €
CHCTEMaMH KOMIIBIOTEPHOTO 3PEHUSL.

27

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIJIEKTa B TPAHCTIOPTHOM OTpaciy.
CucreMbl 00pabOTKH €CTECTBEHHTO SI3bIKA

B pesynbTaTe BhINIOIHEHHS JTA0OPATOPHBIX paOOT CTYICHT ITOJIy4aeT 3HaHUS U YMEHHs B 00JacTH paboThI ¢
crcTeMaMu 00pabOTKU €CTECTBEHOTO SI3bIKA.

28

HNutepener Bemieit (IoT) B TpaHCIOPTHBIX cCUCTEMAX
B pe3ynbrare BHIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOJydaeT 3HAHUS M YMEHUS B 001acTH
npoektupoBanus ycTpoiict MUaTepenta Bemieit (IoT).
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29

O6magnsie uiatGopmel 1 THPpPoBbIe cepBUCH. OOMavHbIe MIATHOPMBI
B PE3YIbTATC BBINIOJIHCHUSA HaGOpaTOpHI)IX pa60T CTYACHT NOJIy4a€T 3HAHUA U YMCHUSA B obnactu pa6OTI>I
00s1auHBIX TIAT(HOPM.

30

O6mnaunbie iatrGopMel U IUGpoBbie cepBUCHl. API
B PE3YIbTATC BBINIOJTHCHUSA HaGOpaTOpHI)IX pa60T CTYACHT MOJIy4aC€T 3HaAHUA U YMCHUS B obactu
tectupoBanus API mudpoBeIx cepBrCOB.

31

WNndopmanmonnas 6e30macHOCTb
B pesynbTaTe BBIIOIHEHMS Ja00PAaTOPHBIX PAOOT CTYACHT MOTydYaeT 3HAHUS U YMCHUS B HCIIOJIb30BaHUS
MIPOTPaMMHO-aIIIapaTHBIE CPEICTBA CHCTEMBI 00ecIieueH!sI HH()OPMAIIMOHHOH 0€301MacHOCTH. .

[IpakTrueckue 3aHATHS

/o

TemaTuka IMPAKTUICCKUX 3aHATHH/ KpaTKOC COACPIKAHUC

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

OCHOBEBI APXUTCKTYPhbI BBIYHCIIUTEILHON TEXHUKH
B pesynbraTe BHINONHEHHUS JTAOOPATOPHBIX pabOT CTYJCHT MMOJy4aeT 3HAHUS U YMEHHUs B 001aCTH
JIOTHYECKUX OCHOB PabOTHI KOMIIBIOTEPA.

ITakeTs! IIPUKIAOHBIX IIPOI'paMM. PaboTa ¢ TEKCTOBBEIM IIpoueccopom
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATUI CTYACHT MOJY4aCT 3HAHHA U YMCHUA B obnactu pa6OTLI C
TCKCTOBBIMH JOKYMCHTAMH C NIOMOILIBIO HNPUKIAAHOTO IPOTrPAMMHOI0 OcecrieueHus

[TakeTs! npuknagHbIX porpaMmM. PaboTa ¢ 37eKTpOHHBIMU TaOIHULIaMU
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTHUICCKUX 3aHATHI CTYACHT NOJY4acT 3HAHUA U YMCHUS B obJactu pa6OTBI C
3JIEKTPOHHBIMH TabJIMIIaMHU C TOMOIIBIO IPUKIIAJHOTO IPOTPAMMHOI0 OecrieueHHs.

ITakeTs! MPUKIIAAHBIX IIPOTpaMM. Pabora ¢ QJICKTPOHHBIMU MPE3CHTALIUAMU
B pe3ynpTare BRINOIHEHUS MPAKTHYECKUX 3aHATHH CTYACHT IOJTy4aeT 3HAHUS U yMEHUs B 0071acTH
MOJATOTOBKH 3JIEKTPOHHBIX MPE3EHTALNIl ¢ TOMOIIBIO IPUKIATHOTO MPOrPaMMHOT0 OecrieueHHUS.

BBenenue B 6a3bl JaHHBIX
B pesynbTaTe BBITOTHEHHS TPAKTHIECKUX 3aHATHH CTYJICHT IIOJTy9daeT 3HAaHUS M YMEHUS 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 JAaHHBIX U Pa3pabOTKe alropuTMaMH.

[IporpammupoBanue Ha Python
B PE3YIbTATC BBIMIOJTHCHHUSA NPAKTUYCCKUX 3aHATUI CTYACHT MOJIy4aC€T 3HAHUA U YMCHUS B obnactu pa60T},1 C
MEPEMECHHBIMHU PA3HBIX THUIIOB U OINCpAlUAMU Hal HUMU B A3BIKC [IPOTPAMMHUPOBAHUA PythOl’l.

Ananus u BU3yaJIn3alusa JaHHBIX. bubnunorexkn BHU3YyaInu3allun
B pesynbTate BBIOTHEHHS NPAKTHIECKUX 3aHATHH CTY/ICHT TIOJIy4aeT 3HaHHUs U YMEHUs B 00JacTi paboThI ¢
O6ubnroTekaMu BU3yalH3alii JaHHBIX B SI3bIKE MTporpamMmupoBanust Python.

10

AHnanus u BU3yaJIn3allusd JaHHBIX. Bbubauoreku 06pa6OTKI/I M aHajIu3a JaHHBIX
B pesynbTaTe BHIMOIHEHHS NPAKTHIECKUX 3aHATHIA CTYIEHT T0JIy4aeT 3HaHHUsI U YMEHUsI B 00JacTH paboThI ¢
6ubnmoTrekoit 06paboTKH 1 aHaNM3a JaHHBIX pandas B A3bIKe MporpaMmupoBanus Python.

11

Pabora ¢ reogaHHBIMHA
B pe3ynbTaTe BBITOTHEHHS NPAKTHIECKUX 3aHATHH CTY/ICHT MOJIydYaeT 3HaHUS U YMEHUs B o0sacTu paboThI ¢
I'C FlexGIS B s3bike nporpammupoBanust Python.

12

MogenupoBaHue TPaHCIOPTHBIX IIOTOKOB
B pe3ynbTate BbIMOJHEHHS TPAKTHISCKUX 3aHATHIA CTYISHT T0JIy4aeT 3HaHHUsI U YMEHUsI B 00J1acTH paboThI ¢
IaTopMol IMHTAIIMOHHOTO MozenpoBanus AnyLogic.
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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
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8 | Jlomymanckuii, B. A. Un(bopmaTika 1 KOMIIBIOTED : https://e.lanbook.com/book/171025
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12 | ITaBnoB, JI. A. CTpyKTypbI U aITOPUTMBI 00pabOTKH https://e.lanbook.com/book/156929
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13 | CkBoprioBa, JI. A. CTpykTypsl u anroput™msl 06paboTku | https://e.lanbook.com/book/218699
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c. — ISBN 978-5-7641-1482-8.

21 | bamanos, A. H. MammHHOe 00y4eHHE U https://e.lanbook.com/book/414920
HCKYCCTBEHHBIH MHTEIUIEKT : yueOHOE ITocobue ais (mara obpamenus: 16.09.2024). —
By30B / A. H. bananoB. — Cankr-IlerepOypr : Jlans, Teker: 2NeKTPOHHBIH.

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

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.

23 | 3aneuynukos, C. B. OCHOBBI HHTEIIEKTYaILHOTO https://e.lanbook.com/book/355580
aHaIu3a JaHHBIX ¥ MAIIMHHOTO 00ydeHus: KoHcnekT (nara obpamenus: 16.09.2024). —
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25 | Peiin, T. C. OcHoBbl nHpopMaronHoi 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.
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26 | Hecrepos, C. A. OcHoBBI HHGOPMAITMOHHON https://e.lanbook.com/book/370967
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| 978-5-507-49077-6. | |

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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