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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enbto ocoBenust nucuunuinbl «MHpopmMaTHKa U OCHOBBI UCKYCTBEHHOTO
WHTEJUICKTay» SBJsETCA (QopMUpoBaHHE y OOydJarommxcs (yHIaMEHTATBHBIX
3HaHUU U YMEHUH B 00yiacTU MHPOPMATHKU M MH(DOPMAILMOHHBIX TEXHOJOTHUH,
MIPOTrPaMMUPOBAHMS, aHAJIN3A TAHHBIX U UCKYCCTBEHHOTO HHTEIIICKTA.

3amaun JaHHOW TUCHUTIIUHBI:

- (dopmupoBanre (yHAAMEHTAIbHBIX 3HAHUW B 00JIACTU TEOPETUUYECKOMN
UH(GOPMATUKU U €€ UCTOPUU PA3BUTHS;

- (opmupoBanue (yHIAMEHTAIbHBIX 3HAHUW W YMEHHMH B 00JacTH
uH(pOpMalliK, €€ BHJAX, MPEACTABICHUS B MaMITH KOMIBIOTEpA, CIIOCO0ax ee
cOopa, XxpaHeHus, MPeoOpa30BaHUs U TIepeaauH;

- (opmupoBaHve (yHIAMEHTaIbHBIX 3HAHUW W YMEHUWA B 00JacTH
MaTEMaTUYECKUX OCHOB MH(POPMATUKH U BHIYUCITUTEIBHON TEXHUKU;

- (¢opmupoBaanue (pyHIaMEHTAIbHBIX 3HAHUH B 00JIACTH APXUTEKTYPbI
BBIYHUCIIUTEILHON TEXHUKH,

- popmupoBanue pyHIaMEHTATBHBIX 3HAHUM U YMEHUH B 00J1acTU pabOTHI €
MaKeTaMu MPUKIAAHOTO IPOrPaMMHOT0 00ECIICUCHHUS;

- ¢hopmupoBaHue GyHAAMEHTAIbHBIX 3HAHUNW U YMEHUN B 00JaCTU paOOTHI
0a3 JaHHBIX ¥ CUCTEM YIIpaBJIeHUS Oa3aMH JaHHBIX;

- (QopmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
QITOPUTMOB U CTPYKTYpP JaHHBIX;

- (opmupoBanue (QyHIAMEHTATBHBIX 3HAHUA W YMEHUU B 00JacTH
nporpammupoBanus Ha Python;

- hopmupoBanue GyHIaMEHTAIBHBIX 3HAHUN U YMEHUH B 00J1aCTH aHAJIU3a U
BU3yanu3anuu Ha Python;

- ¢hopmupoBaHue pyHAaMEHTAIbHBIX 3HAHUN U YMEHUH B 00JaCTH PabOThI C
I'MC-cucteMaMu ¥ re0JaHHBIMU;

- (opmupoBanue (QyHIAMEHTAIBHBIX 3HAHUA W YMEHUW B 00JacTH
MOJICIIUPOBAHUS TPAHCTIOPTHBIX TTOTOKOB;

- (opmupoBanue (QyHIAMEHTAIBHBIX 3HAHUA W YMEHUW B OO0JacCTH
MaITMHHOTO O0yYEHHS U UCKYCCTBEHHOTO HHTEIIICKTA;

- (QopmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yMEHUW B 00JacTH
NPUMEHECHUE COBPEMHCHHBIX TEXHOJOTHH HWCKYCCTBEHHOTO WHTEIUICKTA B
TPAHCIIOPTHOM OTPaCIIH;

- (opmupoBanue (QyHIAMEHTAIBHBIX 3HAHUA W YMEHUW B 00JacTH
texHosoruii Murepuera Benieit (IoT) B TpaHCIOPTHBIX CUCTEMAX;

- hopmupoBanue PpyHIaMEHTATBHBIX 3HAHUN U YMEHUN B 00JIaCTH 00JIaYHBIX
mw1atGopm u HudpPOBHIX CEPBUCOB;



- opmupoBanue (yHIaMEHTAIbHBIX 3HAHUI B 00JaCTH MHYOPMAIIMOHHON
0€301aCHOCTH.

2. [Inanupyemblie pe3ynbTaThl 00YYEHHS IO TUCHUILUIMHE (MOIYJIIO).

[Tepeyerr (GopMHUpYEeMBIX pe3yiIbTaTOB OCBOCHHS  0Opa30BaTEILHOM
porpaMmbl (KOMIIETEHIIUM) B pe3yJibTaTe OOy4YEHUS 110 JUCIUIUIUHE (MOTYIIIO):

OIIK-1 - CnocobeH pemaTh WHXEHEPHBIE 3a7aud B MPOQPECCHOHATBHON
NEeSATEIBbHOCTH C UCIIOJIb30BAHUEM METOI0B €CTECTBEHHBIX HAYK, MAaTEMAaTHYECKOTO
aHaJIM3a U MOJICJINPOBAHMS;

OIIK-2 - CnocobeH TOHMMATh MPUHIMIBI PabOThl COBPEMEHHBIX
MHPOPMAIIMOHHBIX TEXHOJOTMH W HCIOJIb30BaTh MX JUISI PpELICHUs 3ajad
po(heCCUOHATIBHON S TENIbHOCTH;

IIK-7 - Cooco0eH K 3KCIulyaTalliM HMH(POPMAMOHHO-aHATUTUYECKUX
ABTOMAaTU3HPOBAHHBIX CUCTEM IO ONEPATHUBHO-AUCIIETYEPCKOMY YIIPABIICHUIO
KEJIE3HOJOPOKHBIMU TIEPEBO3KAMH, K 00paboTke Moe3nHONM HH(pOpMalu B
ABTOMATU3MPOBAHHBIX CHCTEMaX, K HCIOJIb30BAaHUIO MH(POPMALIMOHHBIX CHCTEM
MOHUTOPUHIAa W Yy4yeTa BBINOJIHEHUS TEXHOJIOIMYECKMX OIlepauuid Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIII0) MPE/IIOIaraeT, 4To 10 €ro pe3yabTaTaM
oOyyarommuiicst Oyier:

3HaTh:

- OCHOBHBIE MTOHATUS U HICTOPHUIO PA3BUTHUS MH(POPMATUKH U BEIYUCIUTEIBHOM
TEXHUKH,

- BUJIbI, CBOMCTBA U CIIOCOOBI KOJMPOBAHUS HHPOpMAITIH;

- CUCTEMbI CUMCIICHUS U JIOTHYECKUE OCHOBBI PAa0OTHI KOMIBIOTEPA;

- APXUTEKTYpy BBIUMCIMTEIBHOW TEXHUKA M TIPUHLUIBI  PabOTHI
ONEPALMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEH U MPOTOKOJIOB MEPEAAUN JaHHBIX;

- BUIbBI MPOTrPpaMMHOTO OOECHEYEeHHS] U OCHOBHbIE (PYHKIMU O(UCHBIX
IIPUII0KEHNM;

- IPUHLHUIIBI pabOTHI ¢ 6a3aMU JaHHBIX U s3bIKOM SQL;

- OCHOBHBIE AJITOPUTMBI U CTPYKTYPbI JaHHBIX;

- CHHTaKCUC ¥ OCHOBHBIE KOHCTPYKIMU s3bIKa MporpammupoBanus Python;

- IPUHIIMIIBI aHAJIM3a U BU3YaAJIU3alluK JaHHbBIX;

- OCHOBBI paboThI ¢ reoganHbiMu U ' UC-cucremamu;

- METO/1bl MOJIEJINPOBAHUS TPAHCIIOPTHBIX IOTOKOB;



- OCHOBHBIEC TOHATUS U METOJbl MAIIMHHOTO OOYyYEHHUs U MCKYyCCTBEHHOTO
UHTEIJIEKTA;

- NPUHIUNBL PAOOTHl CHUCTEM KOMIIBIOTEPHOTO 3peHus U 00paboTKu
€CTECTBEHHOT'O SI3bIKA;

- ocHOBbI TexHosioruit Uutepuera Benieit (IoT);

- IPUHIIUIIBI pabOThI 00IaYHBIX MIATGOPM U UPPOBBIX CEPBHUCOB;

- OCHOBBI HH(OPMAITMOHHOM 06€30MMacCHOCTH.

Ymersb:

- paboTaTh C pa3IMYHBIMU CUCTEMAMH CUMCIICHUS U BBIMOJIHATH JIOTUYECKHE
orepaluy;

- HCINOJb30BaTh OCHOBHBIE (YHKIIMHM OIEPAMOHHBIX CHUCTEM, BKJIIOYas
Linux;

- TPUMEHATh OQHUCHBIE TNPUIOKEHHUS Uit paboThl C JOKYMEHTaMH,
Ta0JMIIAMU U TIPE3EHTALMIMU;

- TMPOEKTUPOBATh U PabOTaTh ¢ 0a3aMy JaHHBIX, BBIIOJHATH 3alpOChl Ha
si3bike SQL;

- pa3pabaThiBaTh U AaHAJIM3UPOBATH AJITOPUTMBI,

- MpOTpaMMHUPOBATh Ha si3bike Python, ncnonb3ys pa3nuyHble TUMBI JaHHBIX,
CTPYKTYPBI U (QYHKIIHH;

- aHaNU3WPOBAaTh M BHU3yaU3UPOBATh JAaHHBIE C TMOMOINBIO OUOIMOTEK
Python;

- pabdotath ¢ reoganHbiMu U ['MC-cuctemamu;

- CO3/1aBaTh MOJIEJIA TPAHCIIOPTHBIX TTOTOKOB;

- IPUMEHSTHh METO/Ibl MAILIMHHOTO 00YUYEeHHMSI ISl pEIICHUS 33]1a4 PETPECCHH,
KJ1accu(UKaIMY U KIIaCTEPHU3aInu;

- HCTIOJIb30BaTh OMOIMOTEKH 7151 paOOTHI C HEHPOHHBIMU CETSIMU;

- pabotatb C CHUCTEMaMH KOMIIBIOTEPHOTO 3peHus U 00paboTKH
€CTECTBEHHOTO SI3bIKa;

- mpoekTupoBaTh ycrpoiictBa MuTepnera Bemeit (IoT);

- HCTOJb30BaTh 0OJauHbie MmiaTGopmbl U TectupoBath APl mudpoBbix
CEPBHCOB;

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

Baagersn:

- HaBBIKAaMH PAa0OTBI C MEPCOHATBHBIM KOMIIBIOTEPOM M Pa3IMYHBIMHU
OIepaIMOHHBIMH CHCTEMaMHU;

- HaBbIKAMH HCIIOJIb30BaHHUS O(MHCHBIX NPHIOKEHUN JUIS PEIICHUS
poQeCCUOHANIBHBIX 3a/1a4;

- HaBBIKaMU NIPOEKTUPOBAHUS U PAOOTHI ¢ 0a3aMHU JaHHBIX;



- HaBBIKaMU Pa3pabOTKH aJITOPUTMOB U IporpamM Ha si3bike Python;

- HaBbIKAMHU aHaju3a M BU3YyalM3alldd JIAHHBIX C UCIIOJIb30BaHUEM
CIIeMATU3UPOBAHHBIX OMOJIMOTEK;

- HaBbIKaMH paboThl ¢ reoanHbIMK U [ UC-cuctemamu;

- HaBBIKAMU MOJICTTUPOBAHUS TPAHCIIOPTHBIX TIOTOKOB;

- HaBBIKAMH MTPUMEHEHHUS METOJI0B MAITMHHOTO 00YYCHUS K NUCKYCCTBEHHOTO
WHTEJUICKTA JIJIS PEIICHHS MPAKTHIECKUX 3a/1a9;

- HaBbIKaMu paboThl ¢ TexHoJorusimu Mutepuera Bemieit (IoT);

- HaBBIKAMHM HCIIOJb30BaHUsA 00JIauHbIX Iatopm u padotel ¢ API

U(POBBIX CEPBUCOB,;
- HaBbIKaMH oOecrnedeHus] MHPOPMAIMOHHON 0e30MacHOCTH Mpu padoTe ¢

KOMIIBIOTCPHBIMH CUCTCMAMMU.

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (MOnynsi) coctaBisier 6 3.e. (216
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem gucruIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MeJarorM4eCKUMHM  padOTHUKaAMU U (WIM)  JIHUIAMH,
MPUBJIEKAEMbBIMHU K peau3aiii 00pa3oBaTeIbHON MPOTPaMMBbI HAa MHBIX YCIIOBUSX,
TP MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Nel | Ne2

KonrakTHas paboTa Ipu npoBeleHHH YueOHBIX 3aHATHI (BCero): 160 | 80 80
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 64 32 32

3aHATUS CEMUHAPCKOTO THIA 96 48 48

3.3. O6bemM auCHMIUIMHBI (MOAYJsl) B (opMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCS C
NeJarornyeCKuMy pabOTHUKAMU U (MJIH ) JTUIIAMHU, TIPUBJICKAEMBIMH K peaJIU3alluN
oOpa3oBaTeNbHOM MpOrpaMMbl Ha HMHBIX YCIOBHUSX, TIPU  MPOBEIACHUU
MIPOMEXKYTOUYHOM aTTECTALIMU COCTABISIET 56 aKaJeMUUeCcKUX vaca (OB).

3.4. ITpu oOy4eHnn 0 MHAUBUAYATFHOMY YI4EOHOMY IIJIaHY, B TOM YHCIIC PU
YCKOPEHHOM O00Yy4YeHHMH, 00BEM JTUCHMUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MIOJTHOCTBHIO B (hOpPME CaMOCTOSITETTbHOM pabOThI 00YUaIONINXCs, a TAaKXKe B popme




KOHTAaKTHOU pabOThl OOyYarOMIMXCA C MEJaroru4ecKuMy paboOTHUKAMHU | (WJTH)

JIMLaMH, IPUBJICKACMBIMHA K PCAJIN3allhuH O6pa3OBaTGHBHOﬁ IIporpaMmMbl Ha MHBIX

YCIIOBHAX, IIPHU ITPOBCACHUU HpOMe}KYTOqHOfI aTTcCTaluu.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOTO THUIIA.

/o

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

CDYHI[EIMI/IHTELHBHLIC OCHOBBI I/IHq)OpMaTI/IKI/I
PaccMarpuBaeMble BOIIPOCHL:

- UCTOpUSI Pa3BUTHS UH(OOPMATUKH U BEIYUCIUTENLHON TEXHUKH;
- MOHATHE WH(POPMALINY;

- BUZIBI U CBOMCTBa HH(pOpMannmy;

- KoxupoBaHue HH(popmanny;

- CHCTEMBI CUHCIICHHS.

OCHOBBI APXUTCKTYPbI BBEIUYHMCIINTEIbHON TEXHUKH

PaccMarpuBaeMble BOIPOCHL:

- JIOTHYECKUE OCHOBBI PA0OTHI BEIYUCIUTEIHHON TEXHUKH;

- apXUTEKTypa BEIYUCIUTEIbHON TEXHUKHU: IPOLIECCOp, MaMsITh, yCTPOIICTBAa BBOIa-BBIBOJIA.

OHepaHI/IOHHBIC CHUCTCMBI U CCTHU
PaCCManI/IBaGMHC BOIIPOCHI:

- IPAHIUIIBI pa6OTbI ONCpalMOHHBIX CUCTEM;

- TCXHOJIOTMH BUPTYyaJIUn3allu U KOHTCﬁHGpH?»aL[PIH;

- KOMIBIOTEPHBIC CETU U NPOTOKOJIBI MIEPEAAYN JaHHBIX.

OcHOBBI paboOTHI ¢ IEPCOHANBHBIM KOMIbIOTEpoM Ha npumepe Pen OC
PaccmarpuBaemble BOIPOCHL:

- OCHOBBI Pa0OTHI C IEPCOHATBHBIM KOMITBIOTEPOM U (paifIoBOI CHCTEMOI;

- pabora B Linux Ha npumepe PEJ] OC.

[Iporpammuoe obecrnieueHue
PaCCManI/IBaeMLIC BOIIPOCHI:

- BUABI IPOTPAMMHOTO O6€CH€‘I€HI/I$I;
- NAKCThI HPUKIIAAHBIX ITPOTrPaAMM.

OducHbie mpunoxenus (4 9)

PaccmarpuBaemble BOIPOCHI:

- 0030p OPUCHBIX MPUITOKCHHIA,

- OCHOBHBIC (byHKHI/IOHaHBHBIe BO3MOXXHOCTH O(i)I/ICHLIX l'IpI/IJ'IO)KeHI/II\/’I.

Brenenne B 6a3el manasix. b/l m CYB/]

PaccmarpuBaeMbie BOIPOCHI:

- monsitue 0a3el nanHbiX (B/]) u cucremsl ynpasnenns 6a3amu nanHbx (CYB/);
- pEIIIUOHHAS MOJICIb JaHHBIX.

BBC,Z[CHI/IC B 0a3bl JaHHBIX. MHoxecTBa
PaccmarpuBaemble BOIIPOCHI:

- MHOKECTBA;

- omepanyuy HaJ MHOKECTBAMH.

Brenenne B 6a3bl qaHHBIX. SQL
PaCCManI/IBaeMLIC BOIPOCHI:




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- CTPYKTYPHPOBAHHBIN SA3BIK 3ampocoB (SQL);
- mpocTsle 3anpockl kK CYBJI.

10

AJITOPUTMBI U CTPYKTYPBI TAHHBIX
PaccmarpuBaeMble BOIIPOCHL:

- OCHOBBI CTPYKTYP JIaHHBIX;

- QITOPUTM, aJTOPUTMBI COPTHPOBKH 1 ITOHCKA;
- OIIEHKA CJIO’KHOCTH aJTOPUTMOB.

11

AJNTOpUTMUYECKHE 3a7a41

PaccmaTpuBaeMblie BOIPOCHI:

- peKypcHs U JUHAMHYECKOe IIPOrpaMMUpPOBaHNe (Ha IpUMeEpPE 3aay JJOTUCTUKN);
- aITOPUTMBI IOUCKA KPAaTYaNILEro MyTH;

- 33/1a4a KOMMUBOsDKepa U Apyrue NP-nosiHele 3a1a4y;

- ONTUMU3AIMs MapIIPYTOB.

12

[TporpammupoBanue Ha Python. OcHOBBI

PaCCManI/IBaCMHe BOIIPOCHI:

- BBenieHue B Python: ycraHoBKa s3pIKa IpOTrpaMMpOBaHUS, YCTAHOBKA M paboTa ¢ HHTETPHUPOBAHHON
cpenoii pa3paboTKu;

- OCHOBHBIC TUIIbI JaHHBIX U OIICpallun B PythOl’l;

- YCJIOBHBIE ONepaTophl ¥ LUKIIBI B Python.

13

[TporpammupoBanue Ha Python. Komnekiuun
PaccMarpuBaeMble BOIIPOCHL:

- paboTa co criuckamu B Python;

- pabora co crioBapsimu B Python;

- paborta ¢ MHOKecTBaMu B Python.

14

[TporpammupoBanue Ha Python. ®yukiun
PaCCManI/IBaeMLIC BOIIPOCHI:
- (pynkmmm B Python.

15

AHanmu3 u BU3YyaJIN3allus JaHHBIX. BI/I3yaJ'II/I3aI_[I/I5{
PaccmarpuBaemble BOIPOCHL:

- OCHOBBI BU3yaJIM3al11 IaHHBIX;

- moctpoeHue rpadukos B Python.

16

AHanu3 v BU3yanu3anus JaHHbiX. OCHOBBI aHAIHM3a JaHHBIX
PaccmarpuBaeMbie BOTIPOCH:

- OCHOBBI CTaTHCTHKH;

- BBeJIcHHE B OuOmoTeky pandas.

17

AHnanus u BU3yaJIn3allusd JaHHBIX. O6pa60TI<a W aHaJIM3 JAaHHBIX
PaccmarpuBaemble BOIPOCHI:

- 3arpy3Ka u 00pabdoTka naHHbIX B Python;

- TpYIIIHUPOBKA M arperanus AaHHeix B Python.

18

Pabora ¢ reogaHHBIMHA

PaccmaTpuBaemble BOIIPOCHI:

- OCHOBBHI paboTHI cucTeM riodansHoro nozunuonuposanust (GPS u IJTIOHACC);
- pabora c reoganHeiME B Python;

- BU3yaln3alus re0JaHHbIX.

19

I'eonndopmaniioHHBIE CHCTEMBI
PaccmarpuBaemble BOIPOCHI:

- ocaoBbl [ UC-cucrewm;
- TUC FlexGIS.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

20

MonenupoBaHue TPAaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICITUPOBAHUE
PaCCManI/IBaeMLIe BOIPOCHI:

- OCHOBBI TCOpHUH MAaCCOBOT'O O6CJ'Iy)KI/IBaHI/ISI;

- JII/ICerTHO-CO6LITI/II7[H0€ MOACINPOBAHUEC.

21

MopaenupoBaHue TPAaHCIOPTHBIX TOTOKOB. AT€HTHOE MOJICIUPOBAHUE
PaccmarpuBaemble BOIPOCHI:

- ar€HTHOC MOJCIINPOBAHUE;

- AnyLogic.

22

BBeneHne B MCKYCCTBBICHHBIN MHTEIUIEKT U MAaIIMHHOE 00y4eHue. BBenenue
PaccmarpuBaeMblie BOpOCHI:

- UICTOPHSI U OCHOBHBIE IIOHATHSI HCKyCCTBEHHOT 0 uHTenexTa (MIN);

- obnactu npumeHeHus M B TpaHCIIOpTHOH oTpaciu.

23

BBGI[GHI/IC B HCKYCCTBBICHHLIﬁ HHTCIJICKT U MallIMHHOC O6y‘lCHI/IC. OcuoBsl U
PaCCManI/IBaeMHe BOIPOCHI:

- OCHOBBI MallIMHHOT O O6y‘IeHI/I$IZ 06yquI/Ie C YUHUTCJIICM U oe3 YUuUTECIIA;

- 3a/1a4a perpeccum;

- BUJBI perpeccuu.

24

BBenenue B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC 06yquI/Ie. KJ'IaCCI/I(bI/IKaI_II/IH n

KilacTCpu3alusa
PaccMarpuBaeMble BOIPOCHL:

- 3a71a4a KiaccuuKalmy;

- QITOPUTMBI KIaccuduKanmu;
- 3aj1a4a KIacTepHU3aLIH;

- AITOPUTMBI KJIACTEPH3aALINH.

25

BBeneHue B MCKyCCTBBICHHBIN HHTEIJIEKT U MalllnHHOE 00yueHue. HeilponHsie cetu
PaCCManI/IBaGMHC BOIIPOCHI:

- pe€IIa€MBbBIC 3a/1a4u;

- MOAXO/IbI K O0yUEHUI0 HEHPOHHBIX ceTel

- IPUHIUIIBI IOCTPOCHUSI HEMPOHHBIX CETEH.

26

CoBpeMeHHbIE TEXHOJIOTUU UCKYCCTBEHHOTO HHTEIUIEKTa B TPAHCIIOPTHON OTPACIH.
KomnreiotepHoe 3peHue nu o0paboTka eCTECTBEHHOTO SI3bIKa

PaCCManI/IBaeMLIC BOIIPOCHI:

- CUCTEMbI KOMIIBIOTCPHOI'O 3pCHUS B TpaHCl'IOpTHOfI OTpaciiu;

- 06pa60TKa €CTCCTBCHHOI'O A3bIKa B TpaHCHOpTHOfI OTpaciu.

27

COBpCMeHHLIC TCXHOJIOTHUU UCKYCCTBCHHOI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ oTpaciiu.

PCKOMCHI[&TCJ'ILHBIC CHUCTEMBI
PaccmarpuBaemble BOIPOCHI:
- peKOMEHAaTeIbHBIE CHCTEMBI B TPAHCIIOPTHOH OTPAaCIIH.

28

Unrepener Bemeli (IoT) B TpancnioptHbix cuctemax. OcHoBbl MHTEepHeTa Bemeit (10T)
PaccmaTpuBaemble BOIIPOCHI:

- ocHoBsl MHTepHEeTA Bemeit ([oT);

- IpoTOKOIIBI CBs13M it MHTepHeTa Bemei (IoT).

29

Wnrtepener Bemeit (IoT) B TpancnopTHbIX cuctemax. Coop u 00paboTKa TaHHBIX
PaccmarpuBaemble BONIPOCHI:

- cbop manHEIX ¢ loT-ycTpoiicTs;

- 06pabotka nanHbIX ¢ loT-ycTpoiicTs;

- MoAX0abI K 00paboTke nanHbl ¢ [oT-ycTpoiicTB.

30

OO6naunbie TIaTGOPMBI
PaCCManI/IBaeMI)IC BOIPOCHI:
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- Poccuiickne o6maunsie atdopmsel: Yandex O0mako 1 ambTepHATHBEL,
- 3a71a4M 00JIauHBIX TIaTdopMm;
- 0030p BO3MOXKHOCTEW OOJIBIYHBIX TIAT(HOPM.

31

[{udposbie cepBHUCHI

PaccmarpuBaeMbie BOIPOCHI:

- TU(POBBIC CEPBUCHI;

- apXUTEKTYypa COBPEMEHHBIX IN(PPOBBIX CEPBHCOB,;
- uHTerpauus cuctem, APIL

32

OcHoBbI HHGOPMAITMOHHOHN Oe301macHOCTUM (2 )

PaccMarpuBaeMbie BOIIPOCHL:

- KJIIOYEBBIEC [IPHHIUITEI 00ecTedeHrst HHPOPMAIIMOHHON GE30IIaCHOCTH;

- HOpMaTHBHas 0a3a B 00JaCcTH HHPOPMAIIMOHHOW 0E€30IIaCHOCTH;

- IIPOrpaMMHO-AIIapaTHbIE CPEACTBA CUCTEMBI O0ecIeueH s HH)OPMAMOHHON 0€30aCHOCTH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paboThI

/o

HaumeHnoBanue nabopaTopHbIX paboT / KpaTKoOe cofepKaHue

@yHIaMUHTAIbHbIE OCHOBBI THPOPMAaTUKU
B pesynbTate BRITOTHEHHS Ta00PAaTOPHBIX PaOOT CTYICHT MONTy4YaeT 3HaHU U YMEHUS B o0nacTu
KOJIMPOBaHMS MH(YOPMALIUH U CUCTEM CUUCIICHHUS.

OCHOBEI € MNEpCOHAJIbHBIM KOMIIBIOTCPOM
B pesynbrare BeIMOTHEHHS Ta00PaTOPHBIX PabOT CTYACHT NMOMy4YaeT 3HAHUS U YMEHUS B 00J1acTH pabOThI
C TIEPCOHAJIBHBIM KOMITBIOTEPOM U (haijIoBOM CHCTEMOH.

OcHoBsl ¢ Linux
B pesynbTate BBITOTHEHHS Ta00PATOPHBIX PAOOT CTYISHT MOJTy4YaeT 3HaHUS U YMEHHS B 00J1acTH padOThI
¢ omepanoHHo# cuctemolt Linux Ha npumepe Pexq OC.

[TakeTs! npuknagHbIX porpaMM. PaboTta ¢ TEKCTOBBIM MPOIIECCOPOM
B pe3ynpraTte BRINOTHEHUS Ta00PaTOPHBIX Pa0OT CTYIEHT MOTy4YaeT 3HAHUSA U yMEHUS B 00JacTH
(hopmaTupoBaHUS HNEKTPOHHBIX IOKYMEHTOB C TIOMOIIBIO MPUKIIAJAHOTO MPOTPAMMHOTO OeCTrieueHusl.

ITakeTn! MPUKIIAAHBIX IIPOTpaMM. Pa60Ta C 3JICKTPOHHBIMHA TaGHI/IHaMI/I
B pesynbrare BeIMOIHEHNUS 1a00paTOPHBIX PabOT CTYACHT NOMy4YaeT 3HAHUS ¥ YMEeHUsI B 00JacTu
00pnabOTKY JaHHBIX B AJIEKTPOHHBIX TAOJIMIIAX C MOMOIIHIO IPUKIIATHOTO MTPOTPAMMHOTO OeCIIeUCHHS.

[TakeTsl MpUKIaAHBIX TporpaMM. PaboTa ¢ 31eKTpOHHBIMU MTPE3CHTALIUSIMU
B PE3YIbTATC BBINIOJIHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT NOJIy4aC€T 3HAHUA U YMCHUS B obJactu
IMOATOTOBKH 3JICKTPOHHBIX npe3eHTau1/H71 C IOMOLIBIO NPUKIIATHOTO IPOrpaMMHOI0 OecrieueHusl.

BBC,Z[CHI/IC B 0a3bl JaHHBIX. MHoxecTBa
B pe3ynbrare BeIMOTHEHHUS Ta00PATOPHBIX PabOT CTYACHT NMOMydaeT 3HAHUS ¥ YMEHUS B 00J1aCTH pabOThI
CO MHOXE€CTBAMH 1 BBITIOJTHEHHS OTIEpalliii HaJl MHOYKECTBAMH.

BBG,Z[CHI/IC B 0a3sl JaHHBbIX. HOCTpOeHI/IC CXEMbI JaHHBIX
B PE3YIbTATC BBINIOJHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT NOJy4aC€T 3HAHUA U YMCHUS B obJactu
IMOCTPOCHUS CXCMBbI 0a3bl JAaHHBIX C IMOMOIIBIO BCTPOCHHBIX NHCTPYMCEHTOB CYBI[

Beenenue B 6a3b1 nannbix. [loctpoenue 3ampocoB k CYB/]
B pe3ynbTaTe BBINOIHEHHUS Ja00OPATOPHBIX PAOOT CTYACHT MOJIydYaeT 3HAHUS U YMEHUsI B 00J1aCTH
BeIMoHeHMs 3anpocoB kK CYB/] Ha s3pike SQL.
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10

ANTOpUTMBI U CTPYKTYPHI JaHHBIX. [locTpoenune airoputmMos
B PE3YIbTATC BBINIOJIHCHUSA na60paT0pme pa60T CTYACHT NOJYy4aCT 3HaHUA U YMCHUSA B obnactu
TMOCTPOCHUS aJITOPUTMOB C IOMOIIbIO HHCTPYMCHTOB IIOCTPOCHUA AUarpaMm.

11

AJTOPUTMBI U CTPYKTYPBI JaHHBIX. CII0KHOCTH aIrOPUTMOB
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT NOJIy4aC€T 3HaAHUA U YMCHUS B obnactu OLICHKHN
CJIO)KHOCTH aJITOPUTMOB C TIOMOIIBIO PA3JIMIHBIX HOTaHI/Iﬁ.

12

[IporpammupoBanue Ha Python. AnroputMuunckie KOHCTPYKIIUN
B pesynpraTte BRIIOTHEHUS Ta00paTOPHBIX pa0dOT CTYIEHT MOTydaeT 3HAHUSA U YMEHHS B 00JIACTH PabOTHI
C YCIIOBHBIMH OIIepaTOpaMy U LUKJIAMH B S3bIKE porpammupoBanus Python.

13

[IporpammupoBanue Ha Python. Komnekmm
B PE3YIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT NOJIy4aC€T 3HaAHUA U YMCHUS B obJacTu pa6OTLI
CO CIIUCKAaMH M CJIOBapsIMU B sI3bIKE IIporpaMMupoBanus Python.

14

[IporpammupoBanue Ha Python. ®ynkiuu
B pe3ynprate BRINOTHEHUS Ta00paTOPHBIX pa0dOT CTYISHT MOTydaeT 3HAHUA U YMCHHS B 00JIACTH PabOTHI
¢ QYHKIIUAMH B S3BIKE POrpaMMEpoBaHus Python.

15

Ananus u BU3yaJIM3allvuAd JaHHBIX. BHSyaJII/ISaIII/IFI JaHHBIX
B pesynbraTe BHINONHEHHUS J1TAOOPATOPHBIX pabOT CTYJCHT MMOJyYaeT 3HAHUS U YMEHHUs B 001aCTH
BU3yaJIM3alM1 IJAHHBIXC TIOMOIIIBIO Pa3IMUHBIX OMOJIHOTEK B sI3bIKe MporpammupoBanus Python.

16

Ananuz u BU3yaJIn3allus JaHHBIX. O6pa60TKa N aHaJIM3 JAaHHBIX
B pesynbraTe BHINONHEHHUS J1TAOOPATOPHBIX pabOT CTYSHT IOJIy4aeT 3HAaHHUS U YMEHHS B 00JIaCTH
00pabOTKU M aHAIN3a JaHHBIX ¢ TIOMOIIBI0 OMOIHOTEKH pandas B sS3BIKE MporpaMMupoBaHus Python.

17

O0paboTka reoJaHHBIX
B pe3ynprarte BRIOTHEHUS Ta00PaTOPHBIX Pa0OT CTYIEHT MOTyYaeT 3HAHWUS U YMEHHS B 00J1aCTH pabOTHI
C TEOJJTaHHBIMH B SI3bIKE ITporpaMMupoBanus Python.

18

BI/I3yaJ'II/I3aI_[I/I5I I'COJaHHBIX
B pesynprarte BRIIOTHEHHUS 1a60paTOPHBIX PaObOT CTYIEHT MOTydaeT 3HAaHUA U YMEHHS B 00JIaCTH
BU3yaJn3allMy re0JaHHbIX B s3bIKe NporpammupoBanus Python.

19

MogenupoBanue TPaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIMHOE MOICTIUPOBAHUE
B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX pa0dOT CTYICHT MOTydYaeT 3HAHHUS U YMCHHS B O0JIACTH

JTIUCKPETHO-COOBITHHHOTO MOJICITUPOBAHHUS C IIOMOIIBI0 OMOIHoTekn SimPy B sI3BIKE TIPOTpaMMUPOBAHHS
Python.

20

MOI[GJ'II/IpOBaHI/IC TPAHCIIOPTHBIX ITOTOKOB. AreHTHOE MOZICIINPOBAHUC
B pe3ynpTarte BRINOITHEHUS T1a00PaTOPHBIX PA0OT CTYIEHT MTOTy4YaeT 3HAHHUS U YMEHHS B 00JIaCTH ar€HTOro
MO/JICIMPOBAHMSA C IIOMOIIBIO MIIaT(HOPMBI UMHTAIIHOHHOTO MozenupoBanus AnyLogic.

21

BBG,Z[CHI/IC B HCKYCCTBLICHHLIﬁ HUHTCIIJICKT 1 MalllTMHHOC 06y"-ICHI/IC. PerCCCI/IH
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI:IX pa60T CTYACHT NOJIy4ac€T 3HAHUA U YMCHUS B obJactu pemeHusn
3a/1a4 perpeccuu ¢ NOMOUIbIO MAIlIMHHOTO 06y‘{€HI/IH B A3BIKC [IPOTpaMMUPOBAHUSA PythOl’l.

22

CoBpeMeHHBIE TEXHOJIOTUN UCKYCCTBEHHOTO UHTEIICKTA B TPAHCTIOPTHOM OTPACITH.
Cuctembl 00pabOTKH €CTECTBEHHTO SI3bIKA

B pe3ynbrare BeIMOTHEHHS Ta00PaTOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS ¥ YMEHUS B 00J1acTH pabOThI
¢ cucreMaMu 00pabOTKH €CTECTBEHOTO S3bIKA.

23

BBC,Z[CHI/IC B HCKYCCTBLICHHLIﬁ HUHTCIIJICKT U MallIMHHOC 06y‘-ICHI/IC. KJ'IE[CCI/I(I)I/IKB.I_[I/I}I
B pe3ynbrare BeIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS M YMEHUS B 00JIaCTH PEIICHHS
3a]1a4 KIIACCU(PHUKAIINY C IOMOIIBI0 MAIIMHHOTO O0YYEHUS B sI3bIKE TIporpaMMupoBanus Python.

24

BBenenune B MCKyCCTBBIEHHBIN HHTEIJIEKT U MallMHHOE 00ydeHue. Knacrepuzanus
B PE3YIbTATC BBINIOJTHCHUA J'Ia60paT0pHI)IX pa60T CTYACHT NOJIYy4aC€T 3HaAHUA U YMCHUS B obiactu peueHuss
3aJa4d KjiacTepusalu ¢ NOMOIIbIO MAaIlIMHHOT'O O6y‘{CHI/IH B A3BIKC IIPOTrpaMMHUPOBAHUA PythOl’l.
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25

BBenenne B MCKyCCTBBIEHHBI HHTEIUIEKT U MalIMHHOE o0y4yenue. Heliponusie cetn
B PE3YIbTATC BBINIOJTHCHUA J'Ia60paTOpHLIX pa60T CTYACHT MOJIYy4a€T 3HaHUA U YMCHUS B obacTu peuieHus
3aJa4 MallMHHOTO 00Y4eHHMs TIOMOIIBIO HEHPOHHBIX ceTel B sI3bIKe MporpaMmmupoBanus Python.

26

COBpeMeHHBIG TEXHOJOTUH HCKYCCTBEHHOI'O MHTCIIJICKTA B T‘paHCHOpTHOﬁ oTpaciiu.

Cucremsbl KOMITBIOTEPHOI'O 3PCHUA
B pesynpraTte BRIIOTHEHUS Ta00paTOPHBIX pa0dOT CTYIEHT MOTydaeT 3HAHUA U YMEHHS B 00JIACTH PabOTHI
C CHCTeMaMH KOMIBIOTEPHOTO 3PSHHUS.

27

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJIEKTA B TPAHCIIOPTHON OTPACIH.

CucreMbl 00pabOTKH €CTECTBEHHTO SI3bIKA
B PE3YIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa6OT CTYACHT NOJIy4aCT 3HaAHUA U YMCHUS B obactu pa6OTLI
C CUCTCMaMU 06pa6OTKI/I CCTCCTBCHOI'O A3bIKA.

28

Hutepener Benieit (IoT) B TpaHCIIOPTHBIX CUCTEMAX
B pesynbraTe BHINONHEHHUS J1AOOPATOPHBIX pabOT CTYJCHT MOJy4aeT 3HaHHUS U YMEHHS B 00JacTH
npoeKTHpoBaHus ycTpoiicT MHTepenTa Bemei (IoT).

29

O6uagnbie TurarGopmel ¥ E@pPoBbIe cepBUChl. OOIavHbIe TATHOPMBI
B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX pa0dOT CTYISHT MOTydaeT 3HAHHUSA U YMCHHS B 00JIACTH PabOTHI
00JTaYHBIX TUIATPOPM.

30

O6naynslie iatdopmsl U nudpoBsie cepBrchl. API
B pesysnbraTe BHINONHEHHMS J1TAOOPATOPHBIX pabOT CTY/ICHT MMOJy4aeT 3HAHUS U YMEHHUS B 001aCTH
tectupoBanust API 1iupoBbIX cepBHCOB.

31

Nupopmannonnas 6e30macHoCTb
B PE3YIbTATC BBINIOJTHCHUA J'Ia60paTOpHBIX pa60T CTYACHT NOJY4aCT 3HAHWSA U YMCHUS B UCIIOJIb30BaHUA
MNporpaMMHO-AIIapaTHbIC CPEACTBA CUCTEMbL obecreueHus HH(bOpMaHHOHHOﬁ 0e30IaCHOCTH. .

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

@yHIaMUHTaIbHBIE OCHOBBI THPOPMaTUKU
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX pa60T CTYACHT NOJY4acT 3HAHUA U YMCHUA B obnactu
KOAUPOBAHUS I/IH(l)OpMaL[I/II/I U CUCTCEM CUHUCJIICHHUSA.

OCHOBBI apXUTEKTYPhl BHIYMCIUTEIBHON TEXHUKU
B pesynbTate BINOIHEHH 1a00PAaTOPHBIX PAOOT CTYICHT MOTy4YaeT 3HAHUS U YMEHUsI B 00J1aCTH
JIOTHYECKUX OCHOB PabOTHI KOMIIBIOTEPA.

[TakeTs MPUKIIAAHBIX IIPOTpaMM. PaboTa ¢ TeKCTOBBIM IponeccopomMm
B pe3ynpTare BRINOITHEHUS MPAKTHYECKUX 3aHATHH CTYAEHT MTOMy4YaeT 3HAHWUS U YMEHHUS B 00JacTu
paboTHI ¢ TEKCTOBBIMHU JJOKYMEHTAMHU C TIOMOIIBIO MPUKIIAIHOTO IIPOrPaMMHOT0 OecriedeHunst

[TakeTsl MpUKIaAHBIX TporpaMM. PaboTa ¢ 31eKTpOHHBIMU TaOIULIAMU
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATUI CTYACHT MOJIy4a€T 3HAHUA U YMCHUS B obnactu
pa6OTLI C JJICKTPOHHBIMHA Ta6J'II/H_IaMI/I C IOMOUIBIO NPUKIAHOI'O IPOTPAMMHOTI0 OecrieueHus.

ITakeTs1 MPUKIIAAHBIX IIPpOTpaMM. PaboTa ¢ QJICKTPOHHBIMU MIPE3CHTALIUAMU
B pe3ynpraTe BRINOIHEHUS MPAKTHYECKHUX 3aHATHH CTYIEHT MTOTy4YaeT 3HAHWUS U YMEHHS B 001aCTH
MOJATOTOBKH 3JIEKTPOHHBIX MPE3EHTALNI ¢ TOMOIIBIO IPUKIATHOTO MPOTPAMMHOTO OeCTIeUeHHSI.

Bgeaeunne B 0a3bl JaHHBIX
B pe3ym,TaTe BBITIOJIHCHUA HpaKTI/I‘ICCKI/IX BaHSITI/Iﬁ CTy,Z[CHT nonyqaeT 3HAHUS U yMeHI/IH B 06J'IaCTI/I
paboTHI CO CTPYKTYPUPOBAHHBIM SI3BIKOM 3arpocoB SQL.

AJITOPUTMBI U CTPYKTYPBI TAHHBIX
B pesynbTate BbIMOIHEHHS NPAKTHYECKUX 3aHATHI CTYICHT IOJIy4aeT 3HaHHsI U YMEHUsI B 00J1aCTH
paboThI CO CTPYKTYPAMHU JAHHBIX M pa3paboTKe aJIrOpUTMaMH.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

[IporpammupoBanue Ha Python
B PE3YIbTATC BBIMIOJTHCHHUSA NPAKTUICCKUX 3aHITUI CTYACHT MOJIy4aC€T 3HaHUA U YMCHUSA B o0JacTu
pa6OTLI C NIEPEMCHHBIMU PA3HBIX TUIIOB U ONI€pallUsIMU HAaJl HUMU B A3BIKEC MPOrpaMMHUPOBaHUA PythOIl.

9 |Ananm3 u BU3yanu3anus TaHHBIX. BUOIMOTEKH BU3yann3aluu
B PE3YAbTATC BBIMIOJTHCHHUSA NPAKTUYCCKUX 3aHITUI CTYACHT MOJIy4aC€T 3HaHUA U YMCHUSA B o0JacTu
paboThI ¢ GHOIMOTEeKaMH BI3yaIM3allii TaHHBIX B SI3BIKE ITporpaMMupoBanus Python.

10 |Ananu3 ¥ BU3yanu3alus JaHHBIX. bHOIHOTeKH 00paboTKH U aHATN3a TaHHBIX
B pe3ynpraTe BRINOIHEHUS MPAKTHYECKHUX 3aHIATHH CTYIEHT ITOTydaeT 3HAHUS U YMEHHS B 001aCTH
paboTsI ¢ 6bubmoTeKoi 00padOTKY M aHANM3a JaHHBIX pandas B s3bIKe IporpaMmupoBanus Python.

11 |[Pabora c reogaHHBIMHA
B PE3YIbTATC BBIMIOJTHCHUSA NPAKTUYCCKUX 3aHITUI CTYACHT MOJIy4aC€T 3HAHUA U YMCHUSA B o0jacTu
pa6otsl ¢ 'MC FlexGIS B s13b1ke nporpamMmmupoBanus Python.

12 |MopenupoBaHHE TPAHCIIOPTHBIX MTOTOKOB
B PE3YIbTATC BBINIOJIHCHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJY4aCT 3HAHHA U YMCHUA B obnactu
paboThl ¢ mmaTgopMoit IMUTAIMOHHOTO MoenupoBanus AnyLogic.

13 |BBeneHue B HCKYCCTBBHICHHBIM MHTEIUICKT M MaTMHHOE 00ydeHne. OCHOBBI MATUHHOTO
oOydeHus
B pesynbTaTe BHINONHEHHS TPAKTUYECKUX 3aHATHI CTYJICHT II0JIy4aeT 3HAaHHUS M yMEHHs B 00JIacTH
MAIIMHHOTO 00y4YeHus B s13bIKe porpamMMupoBanus Python.

14 |BBeneHue B HCKYCCTBBICHHBIH MHTEIUIEKT U MalIMHHOE oOyueHue. Heliponnsle cetn
B PE3YyIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJIy4aCT 3HAaHUA U YMCHHS B obnactu
MOCTPOCHHUS MOJICTICH Ha OCHOBE HEMPOHHBIX CeTel B sA3BIKE MporpamMMmupoBanus Python.

15 |CoBpeMeHHBIE TEXHOJIOTHH UCKYCCTBEHHOTO MHTEJUIEKTa B TPAHCTIOPTHOM OTpacin
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUYCCKUX 3aHATHI CTYACHT MOJy4aC€T 3HAHUA U YMCHHS B obmactu
MIPUMEHEHHUsI PEKOMEHIATENIbHBIX CUCTEM B TPAHCIIOPTHOM OTpaciu.

16 |HUnurepener Bemeit (IoT) B TpaHCTIOPTHBIX cUCTEMaX
B PEIYIbTATC BBINIOJTHEHUSA NPAKTUICCKUX 3aHITHI CTYIACHT MOJIy4a€T 3HaAHUA U YMCHUA B obacTu
paboThI ¢ MHCTPYMEHTOM IIPOEKTHpOBaHus ycTpoiict Uureprera Bemieit (IoT).

17 |Obnaunble muaTdopMbl U HU(POBBIE CEPBUCHI
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJY4aC€T 3HAHWA U YMCHUSA B obnactu
paboThI ¢ MHCTpyMeHTaMu TecTupoBaHus APl mudpoBEIX cepBHCOB.

4.3. CamocrosiTenbHas padoTa 00y4aromuXxcs.
No
Bun camocrosTensHO# paboThI
n/m
1 |[ToxroroBka k Ja00paTOPHBIM pabOTaM M MPAKTUYECKUM 3aHATHUSAM
2 |U3ydenue yueOHOI TUTEpATypHI
3 |[ToaroToBka K MPOMEKYTOYHOM aTTECTAIIMH
4  |IToaroToBKa K TEKyIIeMY KOHTPOJIIO
5 [ToaroroBka Kk MpOMEKYTOUHOM ATTECTAIIUH.
6 | [loaroroBka K TeKyIemy KOHTPOIIO.




5. IlepeueHp wu3maHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

nHpopmaTuku : yaeOHoe mocodue st By3os / 10. H.
Kynunos, ®. ®. [1amenko. — 6-¢ u3a., crep. —
Cankr-IlerepOypr : Jlans, 2024. — 256 c. — ISBN
978-5-507-47572-8.

Ne
w bubnmorpaduyeckoe onucanue Mecro nocryna
1 Kynunos, FO. U. OcHoBBI cOBpeMeHHOMU https://e.lanbook.com/book/392393

(marta oopammenus: 16.09.2024). —
TeKcT: 31eKTPOHHBIH.

yuebHoe nocooue / A. A. Aradonos, A. M. benos. —
Camapa : Camapckuii yausepcutet, 2023. — 304 c.
— ISBN 978-5-7883-1915-5.

2 | Jlorynosa, O. C. Uadopmatuka. Kypc nexiuii : https://e.lanbook.com/book/213206
yue6nuk / O. C. Jlorynosa. — 2-¢ u3/l., ucrp. u gon. | (1ara obpamenns: 16.09.2024). —
— Camnkr-IlerepOypr : Jlanp, 2022. — 148 ¢c. — TekcT: 57eKTPOHHBIH.

ISBN 978-5-8114-3266-0.

3 | 3akmskos, I1. B. Undopmaruka : yue6nuk / I1. B. https://e.lanbook.com/book/241034
3akyskoB. — 5-€ u3a. — Mocksa : JIMK Ilpecc, (nara obpamenus: 16.09.2024). —
2021. — 750 c. — ISBN 978-5-97060-921-7. TekeT: 21eKTPOHHBIH.

4 | Opnoga, U. B. Uupopmaruka. [Tpaktuueckue https://e.lanbook.com/book/358664
sananus / U. B. Opnosa. — 2-¢ u3., crep. — Cankr- | (1ara obpamenus: 16.09.2024). —
[TerepOypr : Jlanp, 2024. — 140 c. — ISBN 978-5- TekeT: 2neKTPOHHBIH.
507-47294-9.

5 Kanmeikosa, C. B. Pa6ora ¢ Tabimuamu B Microsoft https://e.lanbook.com/book/226487
Excel : yueGHO-MeTOAMUECKOE TTOCOOUE 11 By3op / | (Aara obpamenus: 16.09.2024). —
C. B. Kanmpikoga, E. 1O. SIpomesckas, 1. A. Teker: 2NeKTPOHHBIH.

WBanoBa. — 3-¢ u3j., crep. — Cankr-IlerepOypr :
Jlanb, 2022. — 136 ¢. — ISBN 978-5-507-44447-2.

6 | Muadopmaruka. [Ipuknanseie mporpammusie cpeactsa | https://e.lanbook.com/book/369905
: yue6HOe mocobue / A. A. Kapaska, E. C. Boponosa, | (1ara obpamenus: 16.09.2024). —
O. H. UBanoga [u ap.]. — HoBocubupck : CI'VYBT, TekcT: 51eKTPOHHBIH.

2023. — 225 c.

7 | Opmstackast, H. T1. Madopmarika : yuebHoe mocobue / | https://e.lanbook.com/book/254276
H. IT. Opnsnckas. — Kpacnonap : Ky6I'AY, 2020. — | (nara obpamenus: 16.09.2024). —
158 c. — ISBN 978-5-907373-16-7. Texer: SIeKTPOHHEI.

8 | Jlomymanckuii, B. A. Madopmaruka u komnetotep : | https://e.lanbook.com/book/171025
yuebHoe mocobue / B. A. JlonmymaHnckuii. — (mata obpamenmus: 16.09.2024). —
Boponex : BTYUT, 2020. — 132 ¢. — ISBN 978-5- | TeKCT: 91eKTPOHHBIH.
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(mara obpamenus: 16.09.2024). —
TeKcT: 31IeKTPOHHBIH.




11

KonecuHukos, A. A. ba3sl IpOCTpaHCTBEHHBIX JaHHBIX
: yaeOHO-MeToImIeckoe mocooue / A. A.
Konecnukos, I1. }O. byrakos. — HoBocubupck :
CI'yruT, 2022. — 87 ¢. — ISBN 978-5-907513-38-
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TekcT: 31eKTPOHHBII.
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[TaBnos, JI. A. CTpyKTypBI U aITOPUTMBI 00pabOTKH
JaHHBIX : yaeOHuK ais By3oB / JI. A. Tlasnos, H. B.
[TepBoBa. — 3-e u3m., crep. — CankTt-IlerepOypr :
Jlanb, 2021. — 256 ¢. — ISBN 978-5-8114-7259-8.

https://e.lanbook.com/book/156929
(marta oopammenus: 16.09.2024). —
TeKcT: 31eKTPOHHBIH.
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CkBopuoBa, JI. A. CTpyKTypbl U aJITOPUTMBI
00pabOTKH JAHHBIX : y4eOHO-METOUIECKOE TOCOOHe
/ JI. A. CxkBopuioBa, K. B. I'yces, C. M. Tpymmn. —
Mocksa : PTY MUPDA, 2021. — 235 c.

https://e.lanbook.com/book/218699
(mara obpamenus: 16.09.2024). —
TeKcT: 31eKTPOHHBIH.
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Turos, A. H. Python. O6paboTka 1aHHBIX : yueOHO-
MeToguueckoe mocodue / A. H. Turos, P. ®@. Tasuesa.
— Kaszans : KHUTY, 2022. — 104 ¢c. — ISBN 978-5-
7882-3171-6.

https://e.lanbook.com/book/331019
(marta oopamenus: 16.09.2024). —
TekcT: 31eKTPOHHBII.

15

Cesepanc, Y. P. Python mis Bcex / Y. P. Cesepanc ;
nepeBoJi ¢ anriuiickoro A. B. CHactuna. — Mockaa :
JIMK TIlpecc, 2021. — 262 ¢. — ISBN 978-5-93700-
104-7.

https://e.lanbook.com/book/241115
(marta obpamenus: 16.09.2024). —
TekcT: 21eKTPOHHBII.

16

Kanutsun, B. A. BBenenue B nporpaMMupoBaHue Ha
Python : yue6Hoe nmocobue / B. A. Kanutsun. —
Junenx : Jlunerkwmii I'TTY, 2023. — 84 ¢. — ISBN
978-5-907655-86-7.

https://e.lanbook.com/book/403700
(mata obpamenus: 16.09.2024). —
TekcT: 31eKTPOHHBII.
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bananos, A. H. AHanu3 gaHHBIX : yueOHOE TTocooue
quis ciio / A. H. bananoB. — Cankr-IletepOypr :
Jlanp, 2024. — 80 c. — ISBN 978-5-507-49145-2.

https://e.lanbook.com/book/405491
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TekcT: 21eKTPOHHBII.
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Makkunnw, Y. Python u ananu3 nansasix / Y.
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CrnuHkHHA. — 2-0€ U3, HCIIP. U JoIl. — MOCKBa :
JMK TIpecc, 2020. — 540 c. — ISBN 978-5-97060-
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https://e.lanbook.com/book/131721
(mata obpamenus: 16.09.2024). —
TekcT: 37eKTPOHHBII.
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[lep6axos, B. B. I'eoundpopmannonnas cucrema u
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B. B. lllep6akoB. — HoBocubupck : CI'YIIC, 2022.
— 36 c. — ISBN 978-5-00148-318-2.

https://e.lanbook.com/book/356279
(mara obpamenus: 16.09.2024). —
TekcT: 3neKTPOHHBIN.

20

['opbOaueB, A. M. MozenupoBaHue TpaHCIOPTHBIX
cucteM B cpee AnyLogic : yaeOHoe mocobue / A. M.
['opbaueB. — CanxTt-Ilerepoypr : III'YIIC, 2020. —
47 c.— ISBN 978-5-7641-1482-8.

https://e.lanbook.com/book/222527
(mata obpamenus: 16.09.2024). —
TekcT: 31eKTPOHHBII.
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bananos, A. H. MammaHOe 00yueHue u
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By30B / A. H. bananos. — Cankrt-IletepOypr : Jlans,
2024. — 172 c. — ISBN 978-5-507-49194-0.

https://e.lanbook.com/book/414920
(mara obpamenus: 16.09.2024). —
TeKcT: 31IeKTPOHHBIH.




6e3omacHoctu / C. A. HectepoB. — 3-e u3n., crep. —
Cankr-IlerepOypr : Jlanb, 2024. — 324 ¢. — ISBN
978-5-507-49077-6.

22 | Mutuna, O. A. TeXHOIOTHH U HHCTPyMEHTapHi https://e.lanbook.com/book/368633
MalIMHHOrO 00yueHus : yueOHoe nocobdue / O. A. (mata obpamenmus: 16.09.2024). —
MuTtuna, B. B. XKapoB. — Mocksa : PTY MUPDA, Teker: 57eKTPOHHBIH.

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

23 | 3aneuynukos, C. B. OCHOBBI HHTEIUICKTYaJILHOT'O https://e.lanbook.com/book/355580
aHaM3a JaHHBIX ¥ MANIMHHOTO 06yueHns: Koncnekr | (Aata obpamenus: 16.09.2024). —
JeKIui : yaeOnoe mocobue / C. B. 3aneyHuKoB. — TekeT: 57eKTPOHHBIH.
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nepeBoj ¢ aHrmiickoro M. A. Paiirmana. — Mocksa | (2ata obpamenns: 16.09.2024). —
: JIMK TIpecc, 2020. — 454 ¢. — ISBN 978-5-97060- | TeKCT: 21EKTPOHHBIH.
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25 | Peiin, T. C. OcHoBBI HH(OPMAITMOHHON https://e.lanbook.com/book/427526
6e3omacHocTH : yuebHoe mocodue / T. C. Peitn, B. B. | (1ara obpamenus: 16.09.2024). —
Toprynskus. — Kemeposo : Kem['V, 2024. — 117 ¢. | TEKCT: dJIEKTPOHHBIH.
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(marta obpamenus: 16.09.2024). —
TekcT: 21eKTPOHHBII.

6. IlepeueHb COBpPEMEHHBIX

po¢eCCHOHAIBHBIX

0a3 [Ja”HHBIX "

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIB30BATHCS MPH

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

- JOKYMEHTaLUs o SI3BIKY MIPOrpaMMHUPOBAHUS Python
(https://docs.python.org/3.12/);

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

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

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

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

- JOKYyMEHTAaIUs o oubnuoreke Pygal

- 3JIEKTPOHHO-OMOMMoTeYHass cuctemMa HaydHO-TeXxHMUYECKOW OMOIMOTEKH
PYT(MUNUT) (http://library.miit.ru/);
- 9JIEGKTPOHHO-0MOIMoTeunas cucrema Jlans (https://e.lanbook.com/)

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

- JIOKyMEHTauusi  TI0 onodImoTeke

learn.org/stable/user_guide.html);

Scikit-Learn

(https://scikit-




- JOKYyMEHTALUs o oubnanoreke SimPy
(https://simpy.readthedocs.io/en/latest/topical _guides/index.html);

- TIOKyMEHTAaIIUs MO 1maTgopMe UMUTALMIIHOOTO MojieaupoBanus AnyLogic
(https://anylogic.help/ru/);

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

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

- JTOKYMEHTaIU o UHCTPYMEHTY TECTUPOBAHUSA Postman
(https://learning.postman.com/docs/introduction/overview/).

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPaAHSIEMOTO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJI1 OCBOCHUS JUCIUTLIMHBI (MOIYJIs).

- TaKeT MPUKJIAHOTO IPOrpaMMHOro obecrieueHus (oprcHbIe MPUITOKESHHUS);
- I3bIK TTporpamMmupoBanus Python;

- IuiatgpopMa UMUTAIMOHHOTO MoenupoBanus AnylLogic;

- postgreSQL,;

- postman.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo TUCIUILTHHE (MOIYIIIO).

Aynutopus JUIsS TPOBEICHUS 3aHATHN JICKIIMOHHOTO THITA JOJDKHA OBITH
OCHAIllCHa TICPCOHAIBHBIM KOMIIBIOTEPOM M Ha0OpOM JIEMOHCTPAIIMOHHOTO
000py10BaHUS.

AyauTopuss IJi NPOBEIACHUS NPAKTHYCCKUX U JIAOOPATOPHBIX 3aHATHI
JOJKHA OBITh OCHAIIIEHA ITePCOHAIBHBIMUA KOMITBIOTECPAMH.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

Dk3aMeH B 1 cemecTpe.
3ayeT BO 2 ceMmecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHOYHbIE MAaTEpUAIIbI, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

CTapIIUi pernoaBarenb KaQeapsol
«udpoBbie TEXHOTOTHH YIPABICHUS
TPAaHCHOPTHBIMU MPOLECCAMI)

CoryiacoBaHo:

3aenyrommii kadeapon Y TbhullC
3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOIUYECKOM
KOMHCCHUU

N.C. PazxxuBaiikua

C.I1. BakyneHko
B.E. HyroBnu

H.A. AunpusiHoBa



