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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
aHaIu3a U MOJAEIUPOBAHMS;

OIIK-2 - ChoocobeH TOHUMATh MPHUHIMIBI pabOThl  COBPEMEHHBIX
MHPOPMAILIMOHHBIX TEXHOJIOTMA U HCIOJIb30BaTh MX JJIS pelIeHHus 3ajad
npo(hecCUOHATIBHOM e TENbHOCTH;

IIK-7 - CpoocobeH K SKCIulyaTalMd HH(OPMALMOHHO-aHATUTUYECKUX
aBTOMAaTU3UPOBAHHBIX CHUCTEM II0 OIEPATUBHO-AMCIIETYEPCKOMY YIIPABICHUIO
KEJIE3HOJOPOKHBIMU TEpEBO3KaMU, K 00paboTke moe3qHoil uHpopManuu B
aBTOMAaTU3UPOBAHHBIX CHUCTEMAX, K HCIIOJIb30BAHUIO HH(POPMALMOHHBIX CHUCTEM
MOHUTOPUMHIAa M  y4eTa BBINOJHEHUS  TEXHOJOTMYECKUX  Olepaluid  Ha
XKEJIE3HOAOPOKHOM TPAHCIIOPTE.

OOyuenue 1O JUCHUIUIHHE (MOJIYJI0) TMpeArnojiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaromuiics OyaeT:

3HaTh:

- OCHOBHBIE MOHATHS U UCTOPUIO PA3BUTHUS UH(POPMATUKY U BEIYUCITUTEIHLHOMN
TEXHUKHU,

- BUIbI, CBOMCTBA U CITIOCOOBI KOJMPOBAHUS HH(POpMALTHH;

- CUCTEMBbI CUHCIICHUS U JJOTHYECKHUE OCHOBBI paOOTHI KOMITBIOTEPA,;

- apXUTEKTypy BBIYUCIUTEIBHONM TEXHUKH W  TPHUHIUIBI  pabOThHI
OTIEPAIIMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CE€TEN U MPOTOKOJIOB MEpeIaun JaHHbIX;

- BHJIBI MPOTPAMMHOIO OOECNEYEeHUsT U OCHOBHBIE (PYHKIUU O(PUCHBIX
IIPUIIOKEHN;

- PUHIIUIBI pabOThI ¢ 0a3aMU JAHHBIX U sI3bIKOM SQL;

- OCHOBHBI€ AJITOPUTMBI U CTPYKTYPHI IaHHBIX;

- CHHTaKCHUC ¥ OCHOBHBIE KOHCTPYKIIMH sI3bIKa TTporpaMmupoBanus Python;

- IPUHITUIIBI AaHAJIM3a U BU3yJIU3aIlUU JaHHBIX;

- OCHOBBI paboThI ¢ TeogaHHbiMU U [ IC-cuctemamu;

- METOJIbl MOJCITMPOBAHUS TPAHCIIOPTHBIX ITOTOKOB;

- OCHOBHBIC TIOHSTHS W METOJbl MAIIMHHOTO OOYYEHHS M HCKYCCTBEHHOTO



VHTEJUICKTA,

- TPUHLIMNBl PadOTHl CHUCTEM KOMIBIOTEPHOTO 3peHUsT U 00paboTKu
€CTECTBEHHOTO SA3bIKA;

- ocHOBBI TexHosioruit Uurepuera Beieit (IoT);

- IPUHITUTIBI pa0OTHI 00JAYHBIX TUIAT(HOPM U UG POBHIX CEPBHCOB;

- OCHOBBI HH(OPMAIIMOHHOM 0€30MacHOCTH.

Ymersb:

- paboTaTh C pa3IUYHBIMA CHCTEMAaMHU CUUCIICHHS U BBIIOJHATH JOTHYECKUE
oTepaluu;

- HCTI0JIK30BaTh OCHOBHBIC (DYHKIIMH OINEPAIMOHHBIX CUCTEM, BKIIoUas Linux;

- IPUMEHSTH O(UCHBIE TPUIIOKECHHUS ISl pa0OThI C TOKYMEHTaMU, Ta0IUIIaMu
U TIpE3CHTAIUAMU;

- MPOEKTUPOBaTh M padboTarth ¢ 0a3aMu JaHHBIX, BBINOJHATH 3alpPOCHl Ha
a3bike SQL;

- pa3pabaThIBaTh U AaHAJIU3UPOBATH AJITOPUTMBI;

- MporpaMMHUpoBaTh Ha si3bike Python, mcnonb3ys pa3nuyuHble TUMBI JaHHBIX,
CTPYKTYpPBI U (DYHKIINH;

- aHAJIM3UPOBATh U BU3YAJM3UPOBATh JJAHHBIE C TOMOIIbI0 OnbanoTek Python;

- paboTtaTth ¢ reoganHbiMu U I UC-cuctemamu;

- CO3/1aBaTh MOJIEIHN TPAHCIIOPTHBIX MOTOKOB;

- IPUMEHATHh METOJbl MAILIMHHOTO OOY4YEeHUS AJI PELICHMS 3a7a4 PEerpeccuu,
KJ1accu(pUKaluy 1 KIacTepU3alnu;

- HCTI0JIK30BaTh OMOIMOTEKH 7151 paOOTHI C HEHPOHHBIMU CETSIMU;

- pabotatb ¢ CHCTEeMaMH KOMIIBIOTEPHOTO 3peHUs U  00paboTKu
€CTECTBEHHOTO SI3bIKa;

- IpoeKTupoBaTh ycrpoiictBa Mutepuera Bemeii (IoT);

- HCHOJB30BaTh oOOnauHble maTpopmbl U TectupoBaTh APl 1nudpoBbix
CEPBHCOB;

- PUMEHSTHh OCHOBHBIC MPUHIIUITBI HUHGOPMAITMOHHON OE30MaCHOCTH.

Baaners:

- HaBbIKaMH pabOThl C TMEPCOHAIBHBIM KOMIBIOTEPOM U Pa3IUYHBIMU
OTEepaIlMOHHBIMHA CHCTEMAaMU;

- HaBbIKAMU HUCIOJb30BaHUS O(PHUCHBIX TMPWIOKEHUA JUIS  PpEIICHUs
npodeCCUOHANIBHBIX 33]1a4;

- HaBbIKAaMU MPOEKTUPOBAHUA U pabOThI ¢ 0a3aMH TaHHBIX;

- HaBBbIKaMU pa3pabOTKU aJTOPUTMOB U MporpaMm Ha s3bike Python;

- HaBbIKAMM aHaJIM3a W BHU3yaM3alUU JaHHBIX C HCIOJIb30BAaHUEM
CHELMATU3UPOBAHHBIX OMOINOTEK;



- HaBBIKaMU paboThI ¢ TeoganubiMu U [ UC-cuctemamu;

- HaBBIKaMH MOJICJIMPOBAHMS TPAHCIIOPTHBIX IIOTOKOB;

- HaBbIKaMU IPUMEHEHUS] METOJ0B MAIIMHHOIO OOyYEHUSI U UCKYCCTBEHHOTO
WHTEJUIEKTA IS PEIICHUs PAKTUYECKUX 3a/1a4;

- HaBBIKaMU paboTHI ¢ TexHoJorusamu Matepuera Bemel (IoT);

- HaBBbIKaMU MCIOJIb30BaHus 001auHbIX matgopM u padotsl ¢ API nudpoBbix
CEPBUCOB;

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

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

OO0miast TpyAOEMKOCTh JUCUUILIMHBI (MOJyJisi) cocTaBiasier 6 3.e. (216
aKaJeMU4YecKuxX yaca(oB).

3.2. O0bem pguctuIUIMHBL (MOAYJIs) B (oOpMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  pabOTHUKaMU HW  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJCHUHN yUE€OHBIX 3aHITHI:

Konnuectso yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero

Nel | Ne2

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 160 80 80
B toMm uncne:

3aHATHS JEKIIMOHHOTO THIIA 64 32 32

3aHsATHSI CEMHHAPCKOTO THIIA 96 48 48

3.3. O0beM AWCHUIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYy4aromuxcsi C
MeJaroruaeckKuMy paboTHUKaMH U (WJIH) JTUIAMU, TIPUBJICKAEMBIMHU K peatn3alin
oOpa3oBaTeIbHON  MpPOTpaMMBl  HA  HMHBIX  YCJIOBHSX, TIPH  IPOBEIACHUHU
IPOMEKYTOUHOM aTTECTAIMH COCTABIACT 56 aKaJeMHUECKUX Jaca (OB).

3.4. Ilpu 00y4YeHUH 10 UHAUBHUIYAJILHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE TIPH
YCKOPEHHOM OO0y4YeHHH, 00bEM JUCIHMIUIMHBI (MOIYJISI) MOXKET OBITh peaqu30BaH
MOJIHOCTHIO B (DOPME CaMOCTOSITEIbHON pabOThl 00yJaronuxcsi, a Takke B Ghopme
KOHTaKTHOW pabOThl OOyYaronuxcsi C TMeAarornyecKuMu pabOTHUKAMH U (WJIN)
JMIIAMH, TIPUBIIEKAEMBIMHU K peanu3alii 00pa3oBaTENbHON MpOTpaMMbl HA MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TIPOMEKYTOUHOU aTTECTAIIHH.



4. ConepxaHue JUCHUTUIAHBI (MOIYJIsA).

4.1. 3aHsaTus JIEKIIUOHHOTO THUIIA.

/o

Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

OyHIaMUHTAIBHBIE OCHOBBI HH()OPMATHKH

PaccmarpuBaeMble BOIIPOCHL:

- UCTOPUS Pa3BUTUS NHOOPMATUKY U BEIMUCIUTEIHHON TEXHHUKHY;
- NOHATHE UH(POPMALINY;

- BUJIBI U CBO¥CTBA MH(pOpManny;

- KozupoBaHue uHdopmanuy;

- CUCTEMBI CUHCIICHHSI.

OCHOBBI APXUTCKTYPbL BBEIUHMCIIMTEIbHON TEXHUKH

PaCCManI/IBaCMHC BOIIPOCHI:

= JIOTUYECKHE OCHOBEI pa6OTBI BBIYHCIIUTCILHON TCXHUKHU,
- ApXHUTCKTYypa BBIYUCIUTSILHON TCXHUKH: mnponeccop, naMsTb, YCTpoﬁCTBa BBO/Ja-BbBIBOJA.

OHepaHI/IOHHBIC CHUCTCMBI U CCTHU
PaccMarpuBaeMble BOIPOCHL:

- IPUHLUIIBI paOOTHI ONEPAI[IOHHBIX CHCTEM;

- TEXHOJIOTUH BUPTyaJIN3allK U KOHTeIHepU3auu;

- KOMIIBIOTEpPHBIE CETH U MPOTOKOJIBI IIepeiadt JaHHBIX.

OcHOBBI pa0OTHI ¢ IEPCOHAILHBIM KOMITbIOTEpOM Ha npumepe Pex OC
PaCCManI/IBaeMLIG BOIIPOCHI:

- OCHOBBI Pa0OTHI C IIEPCOHATBEHBIM KOMITBIOTEPOM U (PaiiJIOBOI CHCTEMOIA;

- pabora B Linux Ha npumepe PEJ] OC.

[TporpammHoe oOecrieueHue
PaccmarpuBaembie BOIPOCHL:

- BUJIBI IPOTPAMMHOTO 00€CTICUCHUS;
- TAKeThI IPUKJIAJHBIX TPOTPaMM.

OducHble nmpuioxenus (4 9)

PaccmarpuBaeMbie BOIIPOCHL:

- 0030p OUCHBIX MPHIOKCHHIA;

- OCHOBHBIE ()YHKIHOHATIbHBIC BO3MOXXHOCTH O(QUCHBIX MIPHIOKCHHUI.

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

PaccmarpuBaemble BOIPOCHI:

- mousTre 6a3el nanHbIX (B/]) n cucrems! ynpasnenns 6a3amu ganHsx (CYB/);
- PeISIIMOHHAsT MOJIENb JITAaHHBIX.

BBenenue B 0a3bl maHHBIX. MHOXECTBA
PaCCManI/IBaCMLIC BOIIPOCHI:

- MHOX>KCCTBA,

- OHCpaHI/II/I HaJI MHOXCCTBAMU.

Brenenue B 6a3b1 maHHBIX. SQL
PaccmarpuBaemble BOIPOCHI:

- CTPYKTYPHPOBAHHBIN A3BIK 3ampocoB (SQL);
- mpocTsle 3anpockl K CYBJI.

10

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
PaCCManI/IBaeMI)IC BOIPOCHI:




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
- OCHOBBI CTPYKTYP JaHHBIX;
- AJIOPUTM, AJITOPUTMBI COPTUPOBKHU U IMTOUCKA,
- OLICHKA CJIOKHOCTH aJITOPHUTMOB.

11 |AnropurMHYECcKHE 3a1a4n

PaccmatpuBaembie BOIPOCHI:

- peKypcHs U IHHAMHYECKOE IIPOTrpaMMHUpOBaHUe (Ha IPIMEpPE 3a1a4 JIOTUCTHKH);
- aJTOPUTMEI ITONCKA KPaTYalIero myTu;

- 331aya KOMMHBOsDKepa U qpyrue NP-nosHele 3a1a4y;

- ONTHMU3AIIS MapIIPYTOB.

12

[IporpammupoBanue Ha Python. OcHoBBI

PaCCManI/IBaeMI:Ie BOIPOCHI:

- BBeZieHue B Python: ycraHoBKka si3bIka IporpaMMpOBaHus, yCTAaHOBKA U paboTa ¢ HHTETPUPOBAHHO cpeoii
pa3paboTKy;

- OCHOBHBIE THUIIBI JAHHBIX U onepaiuu B Python;

- YCIIOBHBIE OTIEPaTOphl U IUKIIEI B Python.

13

[IporpammupoBanue Ha Python. Komnekmnn
PaccmarpuBaeMble BOIIPOCHL:

- pabora co cnuckamu B Python;

- pabota co cinoBapsimu B Python;

- pabota ¢ MHOXecTBaMu B Python.

14

[TporpammupoBanue Ha Python. ®ynkuuu
PaccMarpuBaeMble BOIIPOCHL:
- pyskmoum B Python.

15

AHanu3 v BU3yasiM3anus JaHHbIX. Busyanuzanus
PaccmarpuBaeMbie BOIIPOCHL:

- OCHOBBI BU3YaJTH3aLl11 JAHHBIX;

- noctpoeHue rpapukos B Python.

16

Ananu3 u BU3yaJIn3allus JaHHBIX. OCHOBEI aHaJIN3a JaHHBIX
PaccmarpuBaembie BOIIPOCHL:

- OCHOBBI CTaTHCTHUKH;

- BBeJleHHEe B OuOimoTeky pandas.

17

AHanu3 u Bu3yanu3anus JaHHbix. O0paboTka v aHamu3 TaHHbBIX
PaCCManI/IBaeMLIC BOIIPOCHI:

- 3arpy3ka u 00paboTka qaHHEIX B Python;

- TPYNIHAPOBKA U arperanus faHHbIX B Python.

18

Pabora ¢ I€OJaHHbIMU

PaccmarpuBaemble BOIPOCHI:

- OCHOBBI PabOTHI cucTeM riiodansHOTo mosunnoHupoanus (GPS u 'TIOHACC);
- pabota c reosaHHbIMU B Python;

- BU3yaJIM3alys IT'e0JaHHbIX.

19

['eonHpopMaMOHHBIE CUCTEMBI
PaCCManI/IBaeMLIC BOIIPOCHI:

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

20

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

- OCHOBBI TEOPUH MacCOBOT'0 0OCITY)KHBaHHUS;

- IUCKPETHO-COOBITHIHHOE MOJICTUPOBAHHE.

21

MonenupoBaHue TPaHCIOPTHBIX MOTOKOB. AT€HTHOE MOJEIMPOBAHNE




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

PaccmarpuBaemblie BOIPOCHI:
- arcHTHOC MOJCIINPOBAHUC,
- AnyLogic.

22

BBeI[eHI/IC B I/ICKYCCTBBIGHHLII;'I HUHTCIIJICKT U MallIHMHHOC o6yquI/Ie. BBeI[eHI/Ie
PaccmarpuBaeMblie BOpOCHI:

- HCTOPHSI M OCHOBHBIE TIOHATHS NCKYCCTBEHHOTO MHTEemIekTa (M);

- obnmactu mpumernenus MU B TpaHCIIOPTHO# oTpaciy.

23

BBenenne B MCKyCCTBBIEHHBI HHTEIUIEKT M MamMHHOE o0y4yenue. Ocnossl MU
PaccmarpuBaemblie BOIPOCHI:

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

- 3a/la4a perpeccum;

- BUJIBI PEIPECCUM.

24

BBenenue B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC 06yquI/Ie. KJ'IaCCI/IQ)I/IKaI_[I/IH u

KJIaCTepU3aLus
PaCCManI/IBaCMLIe BOIIPOCHI:

- 3aJga4da KHaCCI/I(I)I/IKaL[I/II/I;

- AJITOPUTMbL K.HaCCI/I(I)I/IKaL[I/II/I;
- 3a/1a4a KJIaCTepUu3alu;

- AJITOPUTMBI KJIaCTECpU3ALIUU.

25

BBGI[GHI/IC B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC O6y‘ICHI/Ie. HeﬁpOHHBIe CCTU
PaccmarpuBaeMble BOIPOCHL:

- pelaeMble 3a1a4H;

- OJX0/bI K 00yUYEHUIO HEHPOHHBIX ceTer

- IPUHINIBI TOCTPOEHUSI HEHPOHHBIX CETEH.

26

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUIEKTA B TPAHCIIOPTHOM OTPACIH.

KommbrorepHoe 3peHne u 00padoTKa eCTECTBEHHOTO S3bIKa
PaccmarpuBaembie BOIPOCHL:

- CUCTEMbI KOMIIBIOTEPHOI'0 3PEHHUs B TPAHCIIOPTHOM OTpaciy;

- 06pab0TKa €CTECTBEHHOTO S3bIKa B TPAHCIIOPTHOM OTpaciu.

27

COBpeMeHHHC TEXHOJIOTUU HCKYCCTBCHHOI'O MHTCJIJICKTA B TpaHCHOpTHOﬁ oTpaciiu.

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

28

Wnrepener Bemelt (IoT) B Tpancnioptabix cuctemax. OcHoBbl HTepHeTa Bemei (IoT)
PaccmarpuBaemble BOIPOCHI:

- ocHoBBI MHTepHETA Bemreil (IoT);

- mpoTOKOJBI cBsi3u 1yt HTepHeTa Bemeit (1oT).

29

Wntepener Bemeit (IoT) B TpancnopTHbIX cuctemax. Co0p u 00paboTKa TaHHBIX
PaccmarpuBaemMble BOIIPOCHL:

- cbop nanubIX ¢ [oT-ycTpoiicTs;

- 00paboTka gaHHbIX ¢ [oT-ycTpoiicTs;

- moaxo/pl K 00padoTke naHHbI ¢ loT-ycTpocTs.

30

Ob6naunble IATHOPMBI

PaccmarpuBaemble BOIPOCHI:

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

- 0030p BO3MOXHOCTEH OOJBIYHBIX TIAT(HOPM.

31

[{udposbie cepBHUCHI
PaCCManI/IBaeMI)IC BOIPOCHI:




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- TU(POBBIEC CEPBUCHI;
- apXHUTEKTYypa COBPEMEHHBIX LU(PPOBBIX CEPBHUCOB;
- uHTerpanus cuctem, API.

32

OcHoBBI HTHGOPMAITMOHHON 0€301acHOCTUM (2 )

PaccmarpuBaeMble BOIIPOCHL:

- KITFOYEBBIE PUHIUTIBI 00ecTiedeHns] HH)OPMAIIHOHHOHN 0€3011acHOCTH;

- HopMaTHBHAs 0a3a B 00yacTH HHPOPMAIMOHHONW 6€30acHOCTH;

- MPOTpaMMHO-aIMapaTHRIE CPECTBA CUCTEMBI oOecTiedeHns HHPOPMAITMOHHON 0€30TIaCHOCTH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoaepKaHue

qDYHI[aMI/IHTaHBHLIC OCHOBBI I/IHq)OpMaTI/IKI/I
B pesysnbraTe BHINONHEHHMS J1TAOOPATOPHBIX pabOT CTY/ICHT MOJy4aeT 3HAHUS U YMEHHUS B 001aCTH
KOJMPOBaHHs HHYOPMALIUH U CUCTEM CUUCIICHHUSI.

OCHOBEI C MNEpCOHAJIbHBIM KOMIIBFOTCPOM
B pe3ynabTaTe BRIIOTHEHHSA JTJAOOPATOPHBIX padOT CTYICHT IIOJTydaeT 3HAHHUSI U YMEHHS B 00JIacTH pabOThI ¢
MIEPCOHATBHBIM KOMIBIOTEPOM U (DaiIIoBOH CHCTEMOH.

OcHoBbl ¢ Linux
B pesynbTaTe BIMOIHEHHS JTA00PATOPHBIX pa0OT CTYSHT ITOJIy4aeT 3HAHKUS U YMEHHS B 00JIaCTH pabOThI C
ornepanuoHHo cucremoit Linux na npumepe Pex OC.

ITakeTs! MPUKIIAAHBIX IIPOTpaMM. PaboTa ¢ TEKCTOBBIM IponeccopomMm
B pe3synpTarte BRIIOTHEHUS T1a00PaTOPHBIX PA0OT CTYIEHT MOJIydaeT 3HAHUS U yMEHUs B 0071aCTH
(hopMaTHPOBAHU INEKTPOHHBIX JOKYMEHTOB C IOMOIIBIO IIPUKIAHOTO MPOrPaMMHOT0 OecrieyeHus.

[TakeTs! npukIagHbIX porpaMmM. PaboTa ¢ 37eKTpOHHBIMU TaOIHULIaMU
B pesynbTaTe BBITOTHEHHS Ta00PATOPHBIX PaOOT CTYISHT MOJTy4YaeT 3HaHU U YMEHHUs B o0nacTtu
00prabOTKHM JaHHBIX B 3JIEKTPOHHBIX TaOJIUIIAX C TIOMOIIBIO ITPUKIIAIHOTO IPOrPaMMHOTO OecIieueHHSI.

ITakeTs! MPUKIIAAHBIX IIPOTpaMM. Pabora ¢ QJICKTPOHHBIMU MPE3CHTALIUAMU
B pe3ynprare BRINOIHEHUS T1a60PaTOPHBIX PA0OT CTYIEHT MTOTy4yaeT 3HaHUS U YMEHHS B 00J1acTu
MOJATOTOBKH 3JIEKTPOHHBIX MPE3EHTALMIl ¢ TOMOIIBIO MIPUKIATHOTO MPOrPaMMHOT0 OecTieueHHUS.

BBeI[eHI/IC B 0a3bl JaHHBIX. MHoxecTBa
B pesynbTate BIOIHEHHS 1a00PATOPHBIX PaOOT CTYJICHT MOJTy4aeT 3HaHHUs U YMEHHs B o0iacTu paboThI co
MHO>KECTBAMH U BBITIOJHEHUSI OTIEpalii HaJl MHO)KECTBAMH.

Beenenue B 6a3b1 nannbix. [locTpoeHne cxempl JaHHBIX
B pesynbTaTe BBIOIHEHHS TA0OPATOPHBIX paOOT CTYNICHT ITOJIy4YaeT 3HaHHUS U YMEHHS B 00J1acTH
MIOCTPOCHHUS CXEMBI 0a3bl TaHHBIX C IIOMOIIBIO BCTPOEHHBIX HHCTpyMeHTOB CYB/I.

Benenue B 6a3wl nanHbIx. [locTpoenue 3anpocos k CYB]]
B pe3ynbrare BeIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOJMydaeT 3HAHUS M YMEHUS B 00J1acTH
BeInoHeHMst 3anpocoB kK CYB/] Ha s3pike SQL.

10

ANTOPUTMBI U CTPYKTYPHI JaHHBIX. [locTpoeHune anroputmMos
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT NOJy4ac€T 3HAHUA U YMCHUS B obJactu
IMOCTPOCHUS aJITOPUTMOB C IIOMOIIBIO UHCTPYMCHTOB IIOCTPOCHUA JUarpaMm.

11

ANTOpPUTMBI U CTPYKTYPBI JaHHBIX. CII0KHOCTH aITOPUTMOB
B pe3ynprare BRIIOTHEHHUS TAOOPAaTOPHBIX PA0OT CTYAEHT MOJTyYaeT 3HAHHUS U YMEHHS B 00IaCTH OIICHKH
CJI0’)KHOCTH aJITOPUTMOB C TIOMOIIBIO PA3INYHBIX HOTAINH.




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue
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12 |IIporpammupoBanue Ha Python. AnropurMudnckue KOHCTPYKIIUU
B pesyibTaTe BHIONHEHNUS Ta00PAaTOPHBIX PA0OT CTYIEHT MOTyYacT 3HAHNUS M YMEHUS B 00JIaCTH PabOTHI C
YCJIOBHBIMH OIIEpaTOpaMy ¥ IIUKJIAMU B sI3bIKE IIporpaMmupoBanus Python.

13 |IIporpammupoBanue Ha Python. Komnexuum
B pesynbTaTe BHIIOIHEHUS Ta00PAaTOPHBIX pabOT CTYACHT MOTy4aeT 3HAHUS U YMEHUS B 00JIaCTH pabOTHI CO
CIIMCKAaMH M CJIOBapsIMU B sI3bIKE IporpaMmmupoBanus Python.

14 |IIporpammupoBanue Ha Python. ®ynkimu
B pesynpraTte BRIIOTHEHUS Ta00paTOPHBIX Pa0dOT CTYIEHT MOTydaeT 3HAHUA U YMEHHS B 00JIaCTH pabOTHI €
(hyHKIHAMU B SI3BIKE IpOrpaMMupoBanus Python.

15 |Ananu3 u BU3yanu3anus JaHHBIX. Busyanuzamus 1aHHBIX

B pesysnbraTe BHINONHEHHMS J1TAOOPATOPHBIX pabOT CTY/ICHT MOJy4aeT 3HAHUS U YMEHHUS B 001aCTH
BU3yaJIM3alM1 JAHHBIXC TIOMOIIIBIO Pa3IMUHBIX OMOJIHOTEK B sI3bIKe MporpammupoBanus Python.

16

Ananu3 u BU3yanu3anus AaHHeIX. OOpaboTKa 1 aHAIN3 JaHHBIX
B pe3ynprarte BRIIOTHEHHUS Ta00PaTOPHBIX Pa0OT CTYIEHT MOTydaeT 3HAHUI U YMEHHS B 001acTi 00paboTKu
W aHAJIM3a JaHHBIX ¢ IOMOIIBI0 OnOMMoTeKn pandas B s3bpIKe porpaMMupoBanus Python.

17

O0paboTka reoJaHHBIX
B pesynpraTe BhINONHEHHMS 1TaOOPATOPHBIX pabOT CTYCHT MMOJy4aeT 3HAHUSI M YMEHHUs B 001aCTH paboThI C
reo/IaHHBIMU B sI3bIKE IIporpamMMmupoBanus Python.

18

BHByaJ'II/IBaI_[I/IH I'COJaHHBIX
B pesynbraTe BHINONHEHHUS 1A00PATOPHBIX pabOT CTYJCHT MOJy4YaeT 3HAHHUS M yMEHHs B 00JIaCTH
BU3yaJIN3alliy T€OAaHHbIX B A3bIKE MporpamMMmupoBanus Python.

19

MopenupoBaHue TPaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIUPOBAHUE
B pe3ynprarte BRIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOydaeT 3HAHHUS U YMCHHS B 00JIaCTH TUCKPETHO-
COOBITHITHOTO MOJICITHPOBAHUS ¢ IOMOIIBI0 ONOIHOTEKH SimPy B sSi3bIKe MporpaMMupoBaHus Python.

20

MOI[GJ'II/IpOBaHI/IC TPAHCIIOPTHBIX IOTOKOB. AreHTHOE MOACIINPOBAHUC
B pesynprarte BRIIOIHEHUS Ta60PaTOPHBIX PabOT CTYIEHT MOydaeT 3HAaHUA U YMEHHS B 00JIACTH areHTOro
MO/JICIMPOBAHMSA C IIOMOIIBIO MIIaT(HOPMBI UMHTAIIHOHHOTO MozenupoBanus AnyLogic.

21

BBenenue B MCKYCCTBBICHHBIN MHTEIUIEKT M MAlIMHHOE 00y4YeHue. Perpeccus
B pesynbTate BRITOTHEHHS Ta00PATOPHBIX PAOOT CTYICHT MOJTyYaeT 3HaHUS U YMEHHS B 00JIaCTH pPeLIeHUs
33124 perpeccuy ¢ MOMOIIBI0 MAlIMHHOTO 00y4YeHNs B sI3bIKe IporpaMMuposanus Python.

22

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJIEKTA B TPAHCIIOPTHON OTPACIIH.

CucreMsl O6pa6OTKI/I C€CTCCTBCHHI'O sA3bIKa
B pesynbTate BbINOIHEHHS 1a00PATOPHBIX pa0OT CTYIICHT TOJIy4aeT 3HaHHUs U YMEHHS B 00J1acTH paboThI ¢
cUcTeMaMu 00pabOTKH €CTECTBEHOTO SI3BIKA.

23

BBG,Z[CHI/IC B HCKYCCTBLICHHLIﬁ HUHTCIIJICKT U MallIMHHOC 06y‘-ICHI/IC. KJ'IE[CCI/I(I)I/IKB.I_[I/ISI
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI:IX pa60T CTYACHT NOJIy4aC€T 3HAHUA U YMCHUS B obJactu pemeHussn
3a1a4 KHaCCI/I(l)I/IKaHI/II/I C IOMOIIBIO MAallIMHHOI'O O6y‘{eHI/I${ B A3BIKC IIPOTPpaMMHUPOBAHUA PythOl’l.

24

BBenenune B MCKyCCTBBIEHHBIN HHTEIJIEKT U MallMHHOE 00ydeHue. Knacrepuzanus
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT NOJIy4aC€T 3HAHUA U YMCHUS B obJactu pemeHussn
3a/1a4 KJIaCTEPHU3alH C IOMOIIBI0 MAIITHHOTO 00YYEeHHS B S3bIKE MporpammupoBanus Python.

25

BBC,Z[CHI/IC B I/ICKYCCTBLICHHLIﬁ HUHTCIJICKT U MallIMHHOC 06y"-ICHI/IC. HCﬁpOHHBIe CCTU
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PAabOT CTYACHT MOMydaeT 3HAHUS M YMEHUS B 00JIaCTH PEIICHHS
3a/1a4 MaIIHHHOTO 00yYeHUs TOMOIIBI0 HEHPOHHBIX CETEeH B SA3bIKE MporpaMMupoBaHus Python.

26

CoBpeMeHHbBIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIIEKTAa B TPAHCIIOPTHON OTPACIH.

CucreMbl KOMITBIOTEPHOTO 3PEHUS
B pesynbTate BINOIHEHHS J1JA0OPATOPHBIX pa0OT CTYIEHT IIOJIy4aeT 3HaHHUs U YMEHHS B 00J1acTH pabOThI ¢
CHCTEMaMH KOMIIBIOTEPHOIO 3PEHMI.

27

CoBpeMEHHbIE TEXHOJIOTUN UCKYCCTBEHHOI'O MHTEIIEKTa B TPAHCIIOPTHOM OTpaciIu.
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CucreMbl 00pabOTKH €CTECTBEHHTO SI3bIKA
B pesysbTaTe BHIIONHEHUS Ta00OPATOPHBIX PabOT CTYIEHT MOJIYYAET 3HAHKS M YMEHUS B 001acTh paboThI ¢
cucreMamMu 00pabOTKH €CTECTBEHOTO SI3BIKA.

28

Hutepener Bemieit (IoT) B TpaHCIOPTHBIX CUCTEMAX
B PE3YIbTATC BBINIOJTHCHUSA J'IaGOpaTOpHLIX pa60T CTYACHT NOJIy4a€T 3HaAHUA U YMCHUS B obiactu
nmpoexTupoBaHus ycTpoiicT MaTepenTa Bemeii (IoT).

29

O6nagnsie uiarGopmel 1 mHpPoBbIe cepBUChl. OOMavHbIe MIATHOPMBI
B pesynpraTte BRIIOTHEHUS Ta00paTOPHBIX Pa0dOT CTYIEHT MOTydaeT 3HaHUS U yMEHUs B 0071acTi paboThHI
00TaYHBIX TUIATPOPM.

30

O6mnaunble iatGopMel U IUppoBbie cepBUchl. API
B pesysnbraTe BHINONHEHHMS J1TAOOPATOPHBIX pabOT CTY/ICHT MOJy4aeT 3HAHUS U YMEHHUS B 001aCTH
tectupoBanust API 1iupoBbIX cepBHCOB.

31

Nupopmannonnas 6e30macHOCTb
B PE3YyIbTATC BBINIOJHCHUSA na60paT0prIx pa60T CTYACHT NOJYYaCT 3HAHUS U YMCHUS B HUCIIOJIb30BaHUA
MNpOorpaMMHO-ANIapaTHBIC CPEACTBA CUCTCMbL obecrieueHus I/IH(l)OpMaLII/IOHHOI\/'I 0E30IaCHOCTH. .

Hp AKTHYCCKHUC 3aHATHA

/o

TemaTuka INPAaKTUICCKUX 3aHATHH/ KpaTKOC COACPIKAHUC

qDYHI[aMI/IHTaHBHLIC OCHOBBI I/IHq)OpMaTI/IKI/I
B PE3YyIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX pa60T CTYACHT NOJYYacT 3HAaHUA U YMCHUA B obnactu
KOAUPOBAHUS I/IHCI)OpMaL[I/II/I U CUCTCM CUHCJIICHHUSA.

OCHOBEBI APXUTCKTYPbI BEIUHMCIINTETbHON TEXHUKHU
B pesynabTate BRIIOTHEHHS TA0OPATOPHBIX PaOOT CTYICHT ITOJTy4aeT 3HaHHUS U YMEHHS B 00JIacTH
JIOTHYECKUX OCHOB PabOTHI KOMITBIOTEPA.

ITakeTs! MPUKIIAAHBIX IIPOTpaMM. Pabora ¢ TekcTOBBIM IponeccopomMm
B pe3ynpTare BRINOIHEHUS MPAKTHYECKUX 3aHATHUI CTYyAEHT MOTy4yaeT 3HAHWUS U YMEHHS B 00;1acTH paboThI ¢
TEKCTOBBIMH JOKYMEHTaMH C TIOMOIIBIO ITPUKIIAJHOTO IPOTPAMMHOTO OecriedeHus

[TakeTs! npukIagHbIX porpaMmM. PaboTa ¢ 3JeKTpOHHBIMY TaOIHULIaMU
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTHUICCKUX 3aHATHI CTYACHT NOJY4aCT 3HAHUA U YMCHUS B obJactu pa6OTBI C
DJICKTPOHHBIMU Ta6J'II/H_[aMI/I C IMOMOUIBIO MMPUKIAAHOIO IPOTPAaMMHOTI0 OecreucHus.

ITaxeTs! MPUKIIAAHBIX IIPOTpPaMM. Pabora ¢ QJICKTPOHHBIMU MPE3CHTALIUAMU
B pe3ynpTare BRINOIHEHUS MPAKTHYECKUX 3aHATHH CTYACHT IOJTy4aeT 3HAHUS U yMEHUs B 001acTH
MOJATOTOBKH 3JIEKTPOHHBIX MPE3EHTALMI ¢ TOMOIIBIO IPUKIATHOTO MPOrPaMMHOT0 OecrieueHHUS.

BBC,Z[CHI/IC B 0a3bl JaHHBIX
B pesynbTaTe BBIOTHEHHS NPAKTHIECKUX 3aHATHI CTYJICHT IIOJIy4aeT 3HaHU M YMEHUs B 00s1acTh paboThl
CO CTPYKTYPHUPOBAHHBIM sI3bIKOM 3ampocoB SQL.

AJNTOPUTMBI ¥ CTPYKTYPBI JAaHHBIX
B pesynbTaTe BBIIOIHEHUS IPAKTUYECKUX 3aHATUI CTYIEHT [OIy4YaeT 3HAHUS U yMEHUs B 00;1aCTU paboThl
CO CTPYKTYpaMH JaHHBIX U pa3padoTKe aIrOpUTMaMHU.

[IporpammupoBanue Ha Python
B pe3ynpTare BRINOIHEHUS MPAKTHYECKHUX 3aHATHH CTYIEHT MTOTy4YaeT 3HAHWUS U YMEHHS B 00;1acTH paboThI ¢
MepPEeMEHHBIMH PA3HBIX THIIOB M OTIEPALMSIMH HAJl HUMH B SI3BIKE MporpaMMupoBanus Python.

Ananus u BU3yaJIn3alus JaHHBIX. bubnunorexn BU3YyalIU3allun
B pe3ynbTaTe BBITOTHEHHS NPAKTHIECKUX 3aHATHH CTYJICHT TIOJIy4aeT 3HaHHUs U YMEHUs B 00JacTH padoThI ¢
OuOIMOTEKaMK BU3yaIM3alliK JaHHBIX B sI3bIKE IporpaMMuposanus Python.

10

AHanu3 ¥ BU3yanu3anus JaHHbIX. bubanoreku 06paboTku 1 aHATM3a JTaHHBIX
B pe3ynbrare BHIMOTHEHHS IPAKTUYECKUX 3aHATHH CTYJCHT IMOJTydaeT 3HAHUS U YMEHHUsS B 001acTH paboThl C
O6ubmmoTekoi 00pabOTKHU M aHaIM3a NaHHBIX pandas B sI3bIKe TporpaMMupoBanus Python.
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TemaTnka MpaKTHUECKUX 3aHATHI/KpAaTKOE CoepKaHHUe

11

Pabora ¢ reoganHbIMU
B pesynbTate BBIOTHEHHS TPAKTHIECKUX 3aHATHH CTYICHT TI0JIy4aeT 3HaHHUs U YMEHUs B 00JacTH paboThI ¢
I'C FlexGIS B s3bike nporpammupoBanust Python.

12

MopaenupoBaHue TPAaHCIOPTHBIX TOTOKOB
B pesynbTate BHITOTHEHHS NPAKTHYECKUX 3aHATHH CTY/ICHT TI0JIy4aeT 3HaHUs 1 YMEHUs B o0nacTtu paboThI ¢
IaTpopMol IMHTAIIMOHHOTO MoaenupoBanus AnyLogic.

13

BBeneHne B MCKYCCTBBICHHBIN MHTEIUIEKT U MAIIMHHOE 00y4eHne. OCHOBBI MAIIMHHOTO
00y4eHus

B pe3ynbTaTe BRINOTHEHHUA NPAKTHIECKUX 3aHATHI CTYICHT IOJyJIaeT 3HAHUA M YMEHUS B 00J1acTH
MAIIMHHOTO 00y4YeHus B s13bIKe porpamMmupoBanus Python.

14

BBGI[GHI/IC B I/ICKYCCTBLICHHLII;'I HHTCIJICKT U MallIMHHOC O6y‘IeHI/Ie. HeﬁpOHHBIe CCTU
B pesynbTaTe BHINONHEHHS IPAKTUYECKUX 3aHATUI CTY/ICHT MOydyaeT 3HaHUA U YMEHHS B 001acTH
MOCTPOEHHUS MOJIENIeil Ha OCHOBE HEHPOHHBIX CeTeil B si3bIKe MporpaMMupoBanus Python.

15

CoBpeMeHHbIE TEXHOJIOTUHM UCKYCCTBEHHOTO MHTEIUIEKTAa B TPAHCIIOPTHOM OTpacin
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJY4aCT 3HAHUA U YMCHU B obmactu
MNPpUMCHCHUA PCKOMCHAATCIIbHBIX CUCTCM B TpaHCHOpTHOﬁ OoTpaciu.

16

Hutepener Bemieit (IoT) B TpaHCIIOPTHBIX CUCTEMAX
B pesynbTaTe BHIMONHEHHUS MPAKTUYECKUX 3aHATUH CTYIEHT MOJydaeT 3HaHUS U YMEHHs B 001aCTH paboThI ¢
HHCTPYMEHTOM NpOeKTUpoBaHus ycTpoiict HTepHera Bemieit (IoT).

17

O6naynblie aTGopMbl U HU(PPOBBIE CEPBUCHI

B pesynbTate BRIOTHEHHS NPAaKTHIECKUX 3aHATHHA CTYICHT TIOJTydaeT 3HAHHUS U YMEHHS B 00J1acTH paboTHI ¢
MHCTpyMeHTaMH TecTupoBauus APl nudpoBeIx cepBHCOB.

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

/o

Bun camocrositensHOM paboTh

[TonroroBka k 1a00paTOpPHBIM pabOTaM U MPAKTUYECKUM 3aHATUAM

N3yuenue yueOHOU IUTEpaTyphl

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

IToaroroBka k TCKYIIEMY KOHTPOJIIO

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

o gl | W N

IToaroroBka k TCKYIIEMY KOHTPOJIIO.

5. llepeueHb wu3AaHWN, KOTOPHIE PEKOMEHIYETCS MCIOJb30BATh IMPHU

OCBOEHUU JUCHUILUIUHBI (MOYJIA).
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978-5-8114-3266-0.

(mata obpamenus: 16.09.2024). —
TeKcT: 31eKTPOHHBIH.

3 | 3axusxos, [1. B. UndopmaTuka : yueOnuk / I1. B. https://e.lanbook.com/book/241034
3akiaKoB. — 5-e w31 — Mocksa : JIMK Ilpecc, 2021. | (nata obpamenus: 16.09.2024). —
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6 | Uudopmaruka. [IpukiaaHbie mporpaMMHbie cpencta : | https://e.lanbook.com/book/369905
yue6Hoe nocobue / A. A. Kapaska, E. C. Boponosa, O. | (nata obpamenns: 16.09.2024). —
H. WBanosa [u ap.]. — HoBocubupck : CI'YBT, 2023. TeKcT: 2NeKTPOHHBIH.

— 225 c.

7 | Opasuckas, H. T1. Madopmaruka : yae6Hoe ocodue / | https://e.lanbook.com/book/254276
H. I1. Opnsanckas. — Kpacuonap : Ky6I'AY, 2020. — | (mara obpamenus: 16.09.2024). —
158 c. — ISBN 978-5-907373-16-7. TekeT: 2MeKTPOHHBIH.

8 | Jlomymanckuii, B. A. Un(dopmaTika 1 KOMIBIOTED : https://e.lanbook.com/book/171025
yaebHOe mocobue / B. A. Jlomymanckuii. — Boponesx : | (1ara oOpawenus: 16.09.2024). —
BI'VUT, 2020. — 132 c¢. — ISBN 978-5-00032-480-6. | TeKCT: S/eKTpOHHBI.

9 | Toxmaxkos, I'. I1. Ba3bl nanubx: Mogenu u cTpykrypsl | https://e.lanbook.com/book/259706
JaHHBIX, A361IK SQL, mporpamMmMupoBanue 6a3 faHHbIX : | (2aTa oOpamenus: 16.09.2024). —
yuebHoe nocobue / I'. I1. TokmakoB. — YIbSHOBCK : TekeT: 2MeKTPOHHBIH.

Val'TVY, 2021. — 362 ¢. — ISBN 978-5-9795-2184-8.

10 | Aradonos, A. A. OCHOBBI TEXHOJIOTHI 0a3 JAHHBIX : https://e.lanbook.com/book/406457
yue6Hoe nocobue / A. A. Aradonos, A. M. benos. — | (1aTa obpamenns: 16.09.2024). —
Camapa : Camapckuii yauepcutet, 2023, — 304 ¢. — | TEKCT: DJIEKTPOHHBI.

ISBN 978-5-7883-1915-5.

11 | Kosecuukos, A. A. Ba3sl mpocTpaHCTBEHHBIX MaHHBIX : | https://e.lanbook.com/book/317426
yue6HOo-MeToanueckoe nocodue / A. A. Konecuuxos, I1. | (1ata oopamenus: 16.09.2024). —
10. Byrakos. — HoBocuGupck : CIYTHT, 2022, — 87 | TeKCT: 91eKTPOHHBIH.

c. — ISBN 978-5-907513-38-9.

12 | IaBnog, JI. A. CTpyKTYypHI ¥ aITOPUTMBI 00paOOTKH https://e.lanbook.com/book/156929
JMaHHBIX : yaeOHuk aist By3oB / JI. A. Tlasnos, H. B. (nara obpamenns: 16.09.2024). —
[lepBoBa. — 3-¢ m3x., crep. — Cankr-IleTepOypr : Texer: 2neKTPOHHBIH.

Jlanb, 2021. — 256 c¢. — ISBN 978-5-8114-7259-8.

13 | CxBoproBa, JI. A. CTpyKTypb! U anroputmsl 0opadotku | https://e.lanbook.com/book/218699
JaHHBIX : yaeOHO-MeTouueckoe mocodue / JI. A. (mata obpamenmus: 16.09.2024). —
Cksoprosa, K. B. I'yces, C. M. Tpymmn. — Mocksa : TexceT: oneKTPORHBIH.

PTY MUPDA, 2021. — 235 c.
14 | Turos, A. H. Python. O0paboTka qaHHBIX : y4eOHO- https://e.lanbook.com/book/331019




Metoauueckoe nocodue / A. H. Turtos, P. @. Ta3uesa.
— Kaszans : KHUTY, 2022. — 104 ¢. — ISBN 978-5-
7882-3171-6.

(mata obpamenus: 16.09.2024). —
TeKcT: 31eKTPOHHBIH.

15 | Cegepanc, Y. P. Python mis Bcex / Y. P. CeBepanc ; https://e.lanbook.com/book/241115
nepeBoy ¢ aHrmiickoro A. B. Cractuna. — Mocksa : | (#aTa obpamenus: 16.09.2024). —
JIMK TIlpecc, 2021. — 262 ¢. — ISBN 978-5-93700- Teket: 2neKTPOHHBIH.

104-7.

16 | KamutBun, B. A. BBenenue B nporpaMmupoBaHue Ha https://e.lanbook.com/book/403700
Python : yue6HO€ noco6ue / B. A. Kanmursun. — (mata obpamenmus: 16.09.2024). —
Jlumenx : JTuneuxuit TTTY, 2023. — 84 ¢. — ISBN 978- | TeKcT: 5/IeKTpOHHBII.
5-907655-86-7.

17 | bananos, A. H. Ananus nanubIx : yuyeOHOe mmocobue ms | https://e.lanbook.com/book/405491
cno / A. H. Bananos. — Cankr-Ilerep6ypr : Jlanb, (nara obpamenus: 16.09.2024). —
2024. — 80 ¢. — ISBN 978-5-507-49145-2. TekeT: 2neKTPOHHBIH.

18 | Makkunuwu, Y. Python u ananus nannsix / Y. Makkunau | https://e.lanbook.com/book/131721
; TIepeBO/1 ¢ anrmiickoro A. A. CluHKMHA. — 2-0€ (mara obpamenus: 16.09.2024). —
u3 ., ucrp. u gorn. — Mocksa : IMK Ilpecc, 2020. — Teker: 57eKTPOHHBIH.

540 c. — ISBN 978-5-97060-590-5.

19 | lllep6akos, B. B. I'eonndopmarmonHas cuctema u https://e.lanbook.com/book/356279
I'MC-TexHONOrUH : yueOHO-MeTOAMUeCKOe nocobue / B. | (1ata obpamenus: 16.09.2024). —
B. Illep6ako. — Hosocu6upek : CI'YIIC, 2022. — 36 | TEKCT: SICKTPOHHbIH.

c. — ISBN 978-5-00148-318-2.

20 | I'opbaues, A. M. MoaenupoBaHe TpaHCIIOPTHBIX https://e.lanbook.com/book/222527
cucteM B cpesie AnyLogic : yue6HOe mocobue / A. M. (mata obpamenmus: 16.09.2024). —
Top6aues. — Canxt-Ilerep6ypr : IITYTIC, 2020, — 47 | TeKCT: S/IeKTpOHHBI.

c.— ISBN 978-5-7641-1482-8.

21 | bananos, A. H. MamunHoe o0y4yeHue u https://e.lanbook.com/book/414920
MCKYCCTBEHHBIH HHTEILIEKT : y4eOHOE TTOCOOHE IS (nara obpamenus: 16.09.2024). —
By30B / A. H. bananos. — Cankr-IlerepOypr : Jlans, Texct: 9neKTPOHHBIH.

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

22 | MutnHa, O. A. TexHOJIOTUU ¥ MHCTPYMEHTapUi https://e.lanbook.com/book/368633
MalIMHHOTO 00ydeHus : yuebHoe nocobue / O. A. (mata obpamenmus: 16.09.2024). —
Mutuna, B. B. XXapoB. — Mocksa : PTY MUPDA, TexeT: 2MeKTPOHHBIH.

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

23 | 3aneunuxos, C. B. OCHOBBI HHTEIIIEKTYaIbHOTO https://e.lanbook.com/book/355580
aHaM3a JaHHBIX ¥ MAIIMHHOTO 00ydeHus: KoHcnekT (nara obpamenus: 16.09.2024). —
neknui : yaeonoe mocodbwue / C. B. 3armeqHukoB. — TekeT: 57eKTPOHHBIH.

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

24 | JIu, I1. Apxurextypa unrepHera seuieii / I1. JIu ; https://e.lanbook.com/book/345134
nepeBoj ¢ aHruiickoro M. A. Paiitmana. — Mocksa : | (#aTa obpamenus: 16.09.2024). —
JIMK Tlpecc, 2020. — 454 ¢. — ISBN 978-5-97060- TexeT: 2MeKTPOHHBIH.

784-8.
25 | Peiin, T. C. OcHoBbI nHpopMaIonHo# 6e3omacHoctu : | https://e.lanbook.com/book/427526

yaeonoe ocodue / T. C. Peiin, B. B. Toprynpkun. —

(maTa obpamenus: 16.09.2024). —




Kemeposo : KemI['Y, 2024. — 117 ¢. — ISBN 978-5- TexkcT: 5neKTPOHHBIH.
8353-3270-0.

26 | Hecrepos, C. A. OcHOBBI HHGOPMAITMOHHOMN https://e.lanbook.com/book/370967
6esonacuoctu / C. A. HectepoB. — 3-e u3n., crep. — | (#ata obpatenus: 16.09.2024). —
Cankr-IlerepOypr : Jlans, 2024. — 324 ¢. — ISBN Teket: 2neKTPOHHBIH.
978-5-507-49077-6.

6. IlepedeHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOIB30BAThCS TPHU
OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

- 3JIEKTPOHHO-OMONMoTeyHass cucreMa HaydyHo-TexHudeckoil OuOIMOTeKH
PYT(MUUT) (http://library.miit.ru/);

- BJIEKTPOHHO-0nOMoTeunas cucreMa Jlanp (https://e.lanbook.com/)

- JTOKYMEHTAIUs 110 SI3BIKY MIporpaMMHpPOBaHUS Python
(https://docs.python.org/3.12/);

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

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

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

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

- JOKYMEHTALIUS o oubmuoTexe Pygal

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

- nmokyMmeHTammss — 1mo  OmOmmoreke  Scikit-Learn  (https://scikit-
learn.org/stable/user guide.html);

- JOKYMEHTALUS o OnoOINOTEKE SimPy
(https://simpy.readthedocs.io/en/latest/topical_guides/index.html);

- JOKYMEHTAIus 1o MmiaTdhopMe UMUTAMITHOOTO MojaenupoBaHus AnylLogic
(https://anylogic.help/rul);

- JTIOKyMEHTAIus o oubmmoTexe TensorFlow
(https://www.tensorflow.org/tutorials?hl=ru);

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

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



7. IlepedyeHb  JUIEH3MOHHOTO H  CBOOOJHO  PacIpOCTPAHSIEMOTO
IPOrpaMMHOr0 00€CleYeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

- MaKeT MPUKIIATHOTO TPOTrPaMMHOTO obecriedeHus (O(pHCHBIC TPUITOKEHU );
- I3BIK TIpOrpamMmupoBanwms Python;

- maTdopmMa UMUTAIIMOHHOTO MozeupoBanus AnyLogic;

- postgreSQL,;

- postman.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOW it
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCHUTITUHE (MOIYIIIO).

Aynautopust JUIS TPOBEACHHS 3aHATHHA JICKIIMOHHOTO THIA JOJKHA OBITh
OCHAIllCHA IIEPCOHAIBHBIM KOMIIBIOTEPOM W HAa0OpOM JIEMOHCTPAIIMOHHOTO
00opy10BaHUS.

Aynutopus IS TPOBEIACHHS MPAKTUYCCKUX U JIAOOPATOPHBIX 3aHATHMA
JOJKHA OBITH OCHAIIICHA IMIEPCOHATBLHBIMHA KOMITBIOTEPAMH.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

Dx3aMeH B 1 cemectpe.
3ayet BO 2 ceMmecTpe.

10. OneHoUYHBIC MaTEpPHUAIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPU MPOBEACHUU MPOMEKYTOUHON
aTTecTalllM, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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