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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Hensro ocoBenust aucuunuinbl « MHPopMaTka U OCHOBBI UCKYCTBEHHOT'O
UHTEJIEKTay sBisieTcss (popmupoBanue y oOydarommxcs (¢(yHIaMEHTAIbHbBIX
3HaHWK U yMEHUW B 00sacTu MHGOPMATHKKA U WH(OOPMAIIMOHHBIX TEXHOJIOTHH,
MIPOTrPaMMHUPOBAHWS, aHATIN3a TAHHBIX U UCKYCCTBEHHOTO MHTEIIICKTA.

3agauv JaHHOW AUCUUILUIUHBIL:

- (opMupoBanue QyHAaAMEHTAJIbHBIX 3HAHUM B O0JACTH TEOPETUUECKOM
nH()OPMATUKU U € UCTOPUN PA3BHUTHSI,

- (dopmupoBanue (yHIAMEHTAIBHBIX 3HAHUA W YMEHHMH B 00JacTH
uH(popMaIKu, ee BUAAX, MPEJCTaBICHUS B MaMATH KOMIIBIOTEpa, CIocobax ee
cbopa, XxpaHeHus1, IpeoOpa30BaHUs U TIEpPEeaaAUN;

- (dopmupoBanre (yHTAMEHTATBHBIX 3HAHUA W YMEHHMA B 00JacTH
MaTEMaTHYECKUX OCHOB HH(POPMATHUKH M BBIYUCITUTEIILHON TEXHUKH;

- ¢opmupoBaanue (yHIAMEHTAIBHBIX 3HAHUH B 00JIACTH apXUTCKTYPbI
BBIYHCIIUTEILHON TEXHUKH;

- ¢hopmupoBaHue GpyHIaAMEHTAIBLHBIX 3HAHUN U YMEHUH B 00J1aCTH pabOThI C
MaKeTaMH MPUKIIATHOTO IPOrPAMMHOTO 00ECTICUECHHUS;

- ¢popmupoBanue GyHIAMEHTATHHBIX 3HAHUN M YMEHHN B 00JacTH pabOTHI
0a3 TaHHBIX ¥ CHCTEM YIIpaBJICHUS Oa3aMu JaHHBIX;

- (opmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUNM W YMEHUH B 00JacTH
QITOPUTMOB U CTPYKTYP JaHHBIX;

- (dopmupoBanre (yHTAMEHTAIBHBIX 3HAHUW W YMEHHA B 00JacTH
nporpammupoBanus Ha Python;

- (hopmupoBanue PpyHIaMEHTATBHBIX 3HAHUN U YMEHHI B 00J1aCTU aHAIN3a U
BU3yanm3aiuu Ha Python;

- popmupoBanue GyHIaAMEHTATHHBIX 3HAHUN U YMEHHUI B 00J1acTH pabOTHI C
I'NC-cuctemamMu U reoJaHHBIMU;

- (opmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUH W YMEHUH B 00JacTH
MOJICJTMPOBAHUS TPAHCIIOPTHBIX TTOTOKOB;

- (dopmupoBanre (QyHIAMEHTAIbHBIX 3HAHUA W YMEHHMH B 00JacTH
MalIMHHOTO O0YyYEeHHSI U UCKYCCTBEHHOTO MHTEIJIEKTA;

- (dopmupoBanne (yHIAMEHTATHHBIX 3HAHUA W YMEHHUW B 00JaCTH
MPUMEHEHUE COBPEMHEHHBIX TEXHOJOTUNA HCKYCCTBEHHOTO WHTEIUICKTa B
TPAHCIIOPTHOM OTPacCiu;

- (opmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUHW W YMEHUH B 00JacTH
texnonorui Murepueta Benieit (IoT) B TpaHCHOPTHBIX CUCTEMAX;

- (hopmupoBanue GyHIaMEHTAIbHBIX 3HAHUN U YMEHUHN B 001acTH 00JIaYHBIX
m1aTGopM U U(POBBIX CEPBUCOB;



- ¢opmupoBanue (PpyHIaMEHTATBHBIX 3HAHUN B 00nacTu MHGOPMAITMOHHON
0€30MaCHOCTH.

2. [Inanupyemsble pe3ysbTaTbl 00y4YeHHUs 110 AUCIUIUIMHE (MOAYJIIO).

[lepeuenb ¢GopmMupyemMbiX pe3ysbTaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIINI) B Pe3yIbTaTe 00yUEHUS M0 TUCIHUILIAHE (MOIYIIIO):

OIIK-2 - Cnoco0eH TMOHMMATh NPUHIMUIBL PabOThl COBPEMEHHBIX
WHOOPMAITMOHHBIX TEXHOJIOTMA ¥ WCIONb30BaTh WX I PEIIeHUs 3a1ad
poecCHOHaNBHOM eI TeTHHOCTH.

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo M0 €ro pe3yJibTaramMm
oOyuatroruiicst Oyier:

3HaTh:

- OCHOBHBIE MTOHATHUS U UICTOPUIO PA3BUTHUS HHPOPMATUKH U BEIYUCIUTEIHLHOM
TEXHUKU;

- BUJIBI, CBOVMCTBA M CIIOCOOBI KOIUPOBaHMS HHPOPMAIIHH;

- CHCTEMBI CUHMCIICHHUS U JJOTHICCKHUE OCHOBBI PaOOTHI KOMITBIOTEPA;

- ApPXHUTEKTYPy BBIYUCIHTEILHONH TEXHUKH W TPUHIUIBI  PabOTHI
OTIEPAIIMOHHBIX CUCTEM;

- OCHOBBI KOMITBIOTEPHBIX CETEH M MIPOTOKOJIOB MEPEAaun JaHHBIX;

- BUJBI TPOTrPAMMHOTO OOECTeUYeHHUs] W OCHOBHBIE (DYHKIIMM O(MUCHBIX
MIPUIIOKEHNM;

- PUHITUIIBI pabOThI ¢ 0a3aMu JTAHHBIX U s36IKOM SQL;

- OCHOBHBIC AJITOPUTMBI B CTPYKTYPBI TaHHBIX;

- CHHTaKCHUC ¥ OCHOBHBIE KOHCTPYKIIMH sI3bIKa TTporpaMmmupoBanwms Python;

- IPUHITUIIBI AaHAJTM3a M BU3yaIH3aIluy JaHHbBIX;

- OCHOBBI paboThI ¢ reoganHbiMu U [ UC-crucreMamu;

- METObI MOJICIIUPOBAHUS TPAHCTIOPTHBIX MOTOKOB;

- OCHOBHBIE MOHATHUS U METOJbI MAITMHHOTO OOYYEHUS M UCKYCCTBEHHOIO
WHTEJUICKTA,

- MPUHIMIBI PabOTHl CHCTEM KOMIIBIOTEPHOTO 3peHusi U 00padoTKu
€CTECTBEHHOTO SI3bIKa;

- ocHOBbI TexHosioruit Uurepuera Bemieit (IoT);

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

- OCHOBBI HH(POPMAITMOHHOH 6€30ITaCHOCTH.

YMmeThb:



- paboTaTh C pa3aTUYHBIMU CUCTEMAMU CUMCIICHUS U BBIMOJHATH JOTUYECKUE
oreparuu;

- HCIOJb30BaTh OCHOBHBIE (DYHKIMU ONEPAIMOHHBIX CHUCTEM, BKJIHOYas
Linux;

- TNPUMEHATH OQUCHBIE MPUIIOKEHHUS JJs pPabOThl € JOKYMEHTaMmH,
TaOJIHUIIAMH ¥ TIPE3CHTAINSIMU;

- MPOEKTUPOBATh U paboTaTh ¢ 0a3aMu JAHHBIX, BBIIOJHITH 3alPOCHl HA
s3bIke SQL;

- pa3pabarbIBaTh U aHATU3UPOBATH AITOPUTMBI;

- MPOrpaMMUPOBaTh Ha si3bike Python, ucnonb3ys paznuyHble TUIBI JaHHBIX,
CTPYKTYpPBI U (DYHKIIHH;

- QHAJIU3UPOBATh M BU3YAIM3UPOBATH JIAaHHBIE C MOMOIIBIO OMOIMOTEK
Python;

- pabotats ¢ reomanabiMu U [ IC-cucremamus;

- CO3/1aBaTh MOJICTU TPAHCIIOPTHBIX MTOTOKOB;

- MPUMEHSTh METO/Ibl MAIITMHHOT'O 00YUEHHUS JJIsS pELICHUs 3a]1a4 PETPECCUH,
KJ1accu(UKaIMU U KJIaCTEepU3aLUK;

- UCTIOJIb30BaTh OUOIMOTEKH JIJIsi paOOThl C HEUPOHHBIMU CETIIMU;

- paborath C cCHCTEMaMd KOMIIBIOTEPHOTO 3peHuss U 00paboTKu
€CTECTBEHHOTO f3bIKA;

- MpoeKTupoBaTh ycTporictBa MuTepHera Bemeit (IoT);

- HWCNOJNb30BaTh oOsauHble miaaTdopmbl U TecTUpoBaTh APl nudposbix
CEPBHCOB;

- PUMEHSTHh OCHOBHBIC MPUHIUITBI HHGOPMAITMOHHON O€30MMaCHOCTH.

Baaners:

- HaBbIKAaMH PAOOTHI C TMEPCOHATBLHBIM KOMIIBIOTEPOM M Pa3IUYHBIMHU
OTNepallMOHHBIMU CUCTEMAMU;

- HaBBIKAMHM HCIIOJIb30BaHHMS O(HUCHBIX MNPWIOKEHUH I PEIICHUS
npodeCCUOHANIbHBIX 33]1a4;

- HaBbIKaMH MIPOCKTUPOBAHUSI U pabOThI ¢ 0a3aMU JTAHHBIX;

- HaBBIKaMH pa3pabOTKH aJrOpUTMOB M MporpamMm Ha s3eike Python;

- HaBbIKAMM AaHAJIM3a M BU3yaJIU3alldd JaHHBIX C HCIOJIb30BAaHUEM
CHEIUATM3UPOBAHHBIX OMOTHNOTEK;

- HaBbIKaMH paboThl ¢ reoganubiMu 1 ['IC-cuctemamu;

- HABbIKaMH MOJICJIMPOBAHUS TPAHCIIOPTHBIX MTOTOKOB;

- HaBbIKAMU TPUMEHEHUSI METO/I0B MAIIIMHHOTO O0Y4YEeHUSI U UICKYCCTBEHHOTO
WHTEJUJIEKTA JIJIsl PEIICHUs MPAaKTUYECKUX 3a7aY;

- HaBbIKaMU paboThI ¢ TexHojorusmu Murepuera Bemeit (10T);



- HaBBIKAMHM HCHOJb30BaHUS 00OnaunHbiXx miatpopM u pabotel ¢ API
U (PPOBBIX CEPBUCOB;

- HaBbIKAMM oOecrieueHHs] HHPOPMALMOHHON 0€30MacHOCTH Mpu padoTe ¢
KOMITBIOTEPHBIMU CUCTEMAMU.

3. O06beM TUCIMIUTAHBI (MOTYJIS).
3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6miast TpymHOEMKOCTh AUCIUIUIMHBI (MOIyJs) cocTaBisieT 7 3.e. (252
aKaJeMHUYeCcKUX yaca(oB).

3.2. OOvem mucuuIIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyyaronuxcst €  MEJarorM4yecKUMM  paboTHMKaMu W (WIM)  JUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTebHON IPOrpaMMbl Ha UHBIX YCIIOBUSX,
IPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomuuectBo yacos
Tum yaeOHbIX 3aHATHH Cemectp
Bcero

Nel | Ne2

KonrakTHas pabora rmpy npoBeieHNN Y4eOHBIX 3aHSATHH (BCETO): 160 80 80
B TtoMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 64 32 32

3aHsATHS CEMUHAPCKOTO THITA 96 48 48

3.3. O6beM auCIUIUIMHBL (MOAYJsA) B (OpME CaMOCTOSITENIbHONW padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOM pabOThl OOydYaroIIMXCA C
NearornaeckKuMu paboTHUKAMU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTi3ariu
oOpa3oBaTeIbHON TPOrpaMMbl HA HWHBIX YCIOBHUSX, TIPU MPOBEICHHUH
MIPOMEKYTOUHOM aTTeCcTallMK COCTaBiseT 92 akareMuyeckux yaca (0oB).

3.4. Ilpu oOy4eHHMH IO HHAUBUIYaIbHOMY YIYCOHOMY IIJIaHY, B TOM YHCIIE ITPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITEIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00ydYaIOIMUXCs C MEAArorudecKuMu pabOTHUKAMH U (WJTH)
JUIAMU, TIPUBJIEKAEMBIMH K PeaT3aIliu 00pa30BaTEIHbHOM MTPOTrPaMMBbI HA HHBIX
YCIIOBHSIX, TIPH MPOBEICHUHU TIPOMEKYTOYHOUN aTTECTAIINH.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKOUOHHOT'O THUIIA.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

dyHIaMUHTAIBHBIE OCHOBBI HH(POPMATHKHI
PaccmatpuBaeMble BOIIPOCHL:

- UICTOPUS Pa3BUTHsI MHOOPMATUKH U BEIYUACIUTEIIHLHON TEXHUKHY;
- OHsITHE UH(POPMAIIHY;

- BUJIBI M CBOMCTBa MH(pOpMannmy;

- KoIupoBaHue uH(Gopmanumy;

- CUCTEMBI CUHCIICHHSI.

OCHOBBI ApXUTEKTYPHI BHIYUCIUTEIBHON TEXHUKU
PaccmatpuBaeMble BOIIpOCH:
- JIOTHYECKHE OCHOBBI pabOTHI BEIYHUCIUTEILHON TEXHHUKH;

- ApXUTCKTYypa BBIYMCIUTEILHON TEXHUKH: mnponeccop, naMsTb, YCTpOﬁCTBa BBOJa-BbIBO/JA.

OHepaI_II/IOHHLIC CHUCTCMBI U CCTU
PaccmarpuBaeMble BOIPOCHI:

- IPUHIMUIBI pabOTH ONIEPALIMOHHBIX CUCTEM;

- TEXHOJIOTUY BUPTyaJIN3allMM U KOHTEHHEpU3aLuu;

- KOMIIBIOTEPHBIE CETU U NPOTOKOJIBI IEpEAAdn JAHHBIX.

OcHOBBI pabOTHI C IEPCOHATILHBIM KOMITbIOTEpOM Ha ripumepe Peg OC
PaCCManI/IBaCMBIG BOIPOCHI:

- OCHOBBI Pa0OTHI C TIEPCOHATFHBIM KOMITBIOTEPOM U (PaiiiIOBOM CHCTEMOI;

- pabota B Linux na npumepe PEJ] OC.

[TporpammHoe obecnieueHue
PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- BUJIbI IPOTPAaMMHOI'0 00eCTIeYeHUs;
- MAKETHI NPUKIATHBIX IPOTPAMM.

OducHsble npunoxenus (4 1)

PaccMarpuBaeMble BOTIPOCHL:

- 0030p OHCHBIX MPIIIOKCHUN;

- OCHOBHbBIE ()YHKI[MOHAJIBHBIE BO3MOKHOCTH O(PUCHBIX MPHIIOKEHHUIL.

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

PaccmaTprBaemble BOIIPOCHI:

- nousitue 6a3bl nanubix (bJ1) u cuctemsl ynpasnenus 6azamu ganueix (CYB/);
- PESLNOHHAs MOJIENb TaHHBIX.

BBenenue B 0a3nl JaHHBIX. MHOXKECTBa
PaCCManI/IBaeMBIC BOIPOCHI:

- MHOXXCCTBA,

- onepanuru HaJ MHOKCCTBAMMU.

Brenenue B 6a3b1 maHHBIX. SQL
PaccmaTprBaemble BOIIPOCHI:

- CTPYKTYPHPOBAHHBIN SA3bIK 3ampocoB (SQL);
- mpocTele 3anpockl K CYB/I.

10

AJITOPUTMBI ¥ CTPYKTYPbI TAHHBIX
PaccmaTpuBaeMble BOIIPOCHL:

- OCHOBBI CTPYKTYP JaHHBIX;

- QJIFOPUTM, aJITOPUTMBI COPTUPOBKH U TTOHCKA;
- OLIEHKA CJIOKHOCTHU aJITOPUTMOB.

11

ANTOpUTMUYECKHE 337291

PaccmatpruBaemble BOMPOCHI:

- peKypcHs U TMHAMHYECKOE IIPOTrpaMMHUpOBaHUE (HA TIPUMEPE 3a1a9 JIOTHUCTHKH);
- AJITOPUTMBI [IOMCKA KPATYAUIIETO My TH;




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

/T
- 33/1a4ya KOMMUBOsDKepa U apyrue NP-nosHele 3a1a4u;
- ONTUMU3aLUs MapLIPYTOB.

12 |[IporpammupoBanue Ha Python. OcHOBBI

PaccmarpuBaeMbie BOTIPOCHI:

- BBeneHue B Python: ycTaHOBKa sI3bIKa IPOTrpaMMpPOBaHHsI, YCTAHOBKA U pab0Ta ¢ HHTETPUPOBAHHON
cpenoit pa3paboTKu;

- OCHOBHBIE THUIIbI JAHHBIX U ornepanuy B Python;

- YCIIOBHBIE OIIEpaToOphI M IUKIIBI B Python.

13

[TporpammupoBanue Ha Python. Komnekmum
PaCCManI/IBaCMBIG BOIPOCHI:

- pabora co cnimckamu B Python;

- pabota co cinoBapsimu B Python;

- paboTa ¢ MHOecTBaMu B Python.

14

[TporpamMmmupoBanue Ha Python. ®ynkuuu
paCCManI/IBaeMI:Ie BOIIPOCHKHI:
- pynaxmm B Python.

15

Ananmu3 u BU3yaJIn3alugd JaHHBIX. BI/I3yaJ'II/I38HI/IH
PaccmatprBaeMble BOIIPOCHL:

- OCHOBBI BU3YQJIM3aI[1 TAHHBIX;

- noctpoeHue rpapuxos B Python.

16

AHnanuz 1 Bu3yanu3anus 1aHHbiX. OCHOBBI aHATN3a JAHHBIX
PaccmaTprBaemble BOIIPOCHI:

- OCHOBBI CTaTUCTHKH,

- BBeJIeHHEe B OnbmmoTeky pandas.

17

AHanmu3 u BU3yanu3anus 1aHHbX. OOpaboTKa ¥ aHaIu3 TaHHBIX
PaccmaTpuBaemble BOTIPOCHL:

- 3arpy3ka 1 00paboTka naHHbIX B Python;

- TPYIIIMPOBKA U arperanus AaHHbx B Python.

18

Pabota c reoganHbIMU

PaccmaTprBaemble BOIIPOCHI:

- OCHOBBI PabOThI CHCTEM ri100aapHOro nosuionuposanus (GPS u I'JIOHACC);
- pabora c reoganHsME B Python;

- BU3yan3alys re0JaHHbIX.

19

['eonnpopMainoOHHbIE CUCTEMBI
PaCCManI/IBaeMBIC BOIPOCHI:

- ocHoBbl [ UC-cucrewm;
- TUC FlexGIS.

20

MonenupoBaHue TPAHCTIOPTHBIX MMOTOKOB. JIMCKPETHO-COOBITUITHOE MOICTUPOBAHUE
PaccmaTtpuBaemMbie BOITPOCHI:

- OCHOBBI TEOPUHU MAacCOBOI'0 06CJ'Iy)KI/IBaHI/IH;

- TUCKPETHO-COOBITHHHOE MOJCITUPOBAHHE.

21

MopenupoBaHue TPAaHCIOPTHBIX MOTOKOB. ATEHTHOE MOJEINPOBAHUE
PaCCManI/IBaeMI)IC BOIPOCHI:

- arcHTHOC MOACIINPOBAHUC,

- AnyLogic.

22

BBenenue B MCKyCCTBBICHHBIN MHTEIUIEKT U MallIMHHOE oOy4eHune. Benenue
PaccmaTtpuBaemMbie BOITPOCHI:

- ICTOPHS M OCHOBHBIE TIOHATHSI HCKyCcCTBEHHOTO HHTEeImekTa (M);

- obnactu mpumeneHus MU B TpaHCTIOPTHOH OTpaciy.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

23

BBenenue B uCKycCTBBICHHBIN MHTEIUIEKT U MamiHHOE oOy4eHue. OcHosl MU
PaccmarpuBaembie BONPOCHL:

- OCHOBBI MAallIMHHOI'O O6y‘ICHI/IHZ 06yquI/Ie C YUHUTCIICM U oe3 YUUTCIIA,

- 3a/la4a perpecCum;

- BUABI pErpeCCcuu.

24

BBenieHne B MCKYCCTBBICHHBI HHTEJUIEKT U MALLIMHHOE 06yquI/Ie. KJIaCCI/I(bI/IKaL[I/ISI "
KJIACTEpHU3ALUS

PaccmaTprBaeMble BOTIPOCHI:

- 3a/1a9a KIIaCCU(PHUKAINNT;

- ATOPUTMBI K1acCu(DUKAIINY;

- 3aj1a4ya KIaCTepPHU3aIUH;

- aJITOPUTMEI KIIACTePH3AIIHH.

25

BBCI[CHI/IC B PICKyCCTBBICHHLIfI HUHTCJICKT U MallIMHHOC 06yquI/Ie. HeﬁpOHHBIC CCTU
PaccmarpuBaeMble BOTIPOCHI:

- pellaeMble 3a1a4H;

- TOIXOABI K 00YYEeHUIO0 HEHPOHHBIX CeTer

- IPUHIUIIBI HOCTPOEHUSI HEHPOHHBIX CETEH.

26

COBpCMCHHBIC TEXHOJIOI'MHU UCKYCCTBEHHOI'O MHTCIIJICKTA B TpaHCHOPTHOﬁ oTpaciin.
KOMHBIOTCpHoe 3pC€HUC U 06pa60TKa €CTCCTBCHHOTI'O sA3bIKa

PaccmarpuBaeMble BOIPOCHL:

- CUCTEMbI KOMIBIOTEPHOI'0 3pEHUS B TPAHCIIOPTHOI! OTpaciy;

- 00pabOTKa €CTECTBEHHOI'O A3bIKA B TPAHCIIOPTHOI OTPACIH.

27

CoBpeMeHHbIE TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIIJIEKTA B TPAHCIIOPTHON OTPACIH.

PexomeHnmaTeabHbBIE CHCTEMBI
PaccmatpuBaeMbIe BOITPOCHL:
- PEKOMEHIATENbHbIC CUCTEMBI B TPAHCIIOPTHOW OTPACITH.

28

Nutepener Bemelt (IoT) B TpancopTHBIX cucteMax. OcHoBbl MHTEepHEeTa Bemel (IoT)
PaCCManI/IBaeMLIe BOINPOCHI:

- ocHoBbl MHTepHeTa Beniel (10T);

- MpOTOKOJBI CBsi3u Jyis aTeprera Bemieit (IoT).

29

Nurepener Bemeii (IoT) B TpancniopTHBIX cucteMax. COop u 00paboTKa TaHHBIX
PaccmatpuBaeMbIe BOITPOCHL:

- cbop nanHEIX ¢ loT-ycTpoiicTs;

- 00paboTtka naHHbIX ¢ [oT-ycTpoicTB;

- moaxoJp! K 00padboTke manubI ¢ loT-ycTpoiicTs.

30

O6naunble MIATPOPMBI

PaccmatprBaeMbie BOTPOCH:

- Poccuiickue obmaunsie iathopmbl: Yandex O01ako U albTEPHATHBSI,
- 3371241 00JIauHbIX MIAT(HOpM;

- 0030p BO3MOYKHOCTEH OOJIBIYHBIX IIaT(HOPM.

31

udposbie cepBUCH

PaccmaTpuBaeMble BOIIPOCHL:

- 1U(POBbIE CEPBUCHI;

- QpXUTEKTypa COBPEMEHHBIX LIU(POBBIX CEPBUCOB;
- uHTerpauus cuctem, API.

32

OcHoBBI HHPOPMAITMOHHOH Oe30macHOoCTUM (2 1)
PaccmarprBaeMbie BOIIPOCHI:
- KJIFOYEBBIC MMPUHIUIIBI 00eCIIeYeHHsT HH()OPMAIIMOHHOMN 0€30IMacHOCTH;




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- HopMaTHBHas 0a3a B 00yacTi HHPOPMALMOHHONW OE30MTaCHOCTH;
- IPOrpaMMHO-aIIIapaTHBIE CPENICTBA CHCTEMBI 00ecieYyeHHs HHPOPMALMOHHOH 6e301acHOCTH.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

HaumenoBanue nabopatopHbIx paboT / KpaTKoe coJep:KaHue

@OyH1aMUHTAIbHBIE OCHOBBI HH(OPMATUKH
B pe3ynbpTaTe BBIIOIHEHHS Ja00PaTOPHBIX PAOOT CTYASHT NOIydYaeT 3HAHUSA U yMEHHS B 00JIaCTH
KOJUPOBAaHUA MHGOPMALUH U CUCTEM CUUCIICHHUS.

OCHOBEI € MEPCOHAJIBHBIM KOMIIBIOTEPOM
B pesynbprarte BRIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOydYaeT 3HAHUS U YMEHHS B 001acTH paboThl
C MePCOHAIBHBIM KOMITBIOTEPOM U (ailfioBoit crucTeMoil.

OcHoBbl ¢ Linux
B pesynbrarte BBIIOIHEHUS Ta00PATOPHBIX Pa0OT CTYIEHT MOJydYaeT 3HAHWUS U YMEHHSI B 00J1aCTH pabOThI
¢ omneparuonHo cuctemoi Linux Ha nmpumepe Pen OC.

ITakeThl npuKIaAHBIX IporpaMM. PaboTa ¢ TEKCTOBBIM IIPOLIECCOPOM
B pesynbraTte BRIOTHEHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOyYaeT 3HAHUI U YMEHHS B 00J1aCTH
(hopMaTHPOBaHUS ATEKTPOHHBIX JOKYMEHTOB C IOMOIIBIO IIPUKIIATHOTO IIPOTPaMMHOTO OecrieueHHs.

ITakeTnr IMPHUKJIAOHBIX ITPOTPpaAMM. PaboTa ¢ QJICKTPOHHBIMHA Ta6J'II/II_[aMI/I
B PE3YyIbTATE BLIITOJTHCHU S J'Ia60paTOpHI>IX pa60T CTYACHT NOJIYy4aCT 3HAHUA U YMCHUSA B obactu
06pHa6OTKI/I JAaHHBIX B DJICKTPOHHBIX Ta6nnuax C IOMOMIBIO NPUKIIATHOT'O IPOTrpaMMHOI0 OecrieueHusI.

ITakeTnl IMPUKIIAAHBIX [TPOrpaMM. Pabora ¢ QJICKTPOHHBIMH MTPC3CHTAIUAMU
B pesynbrate BbINOIHEHHS 1a00PATOPHBIX paOOT CTYIEHT MOJIy4YaeT 3HaHHUs U YMEHUsI B 00J1aCTH
MTOJITOTOBKH AJIEKTPOHHBIX MPE3eHTALNH C MOMOIIBI0O IPUKIIATHOTO IPOTPaMMHOT0 OecreueHHs.

BBenenue B 0a3nl JaHHBIX. MHOXKECTBa
B pesynbprarte BRIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOydYaeT 3HAHUS U YMEHHS B 001acTH paboThI
CO MHO’KECTBAMH U BBIMOJHEHHUS ONepaluii HaJ MHOKECTBAMHU.

BBCI[CHI/IC B 0a3bl JaHHBbIX. HOCTpOeHI/IC CXEMbI JaHHBIX
B PE3YyIbTATE BBINTOJTHCHU Ha60paT0pHLIX pa60T CTYACHT MOJIYy4a€T 3HAaHUA U YMCHUA B o0macTu
MOCTPOCHUA CXEMbI 0a3nl JaHHBIX C MOMOLIbIO BCTPOCHHBIX MHCTPYMEHTOB CVBH

Benenue B 6a3w1 qannbix. [locrpoenne 3anpocos k CYB/]
B pe3ynbrate BbIOIHEHHS Ta00PATOPHBIX paOOT CTYICHT MMOJIyYaeT 3HAHHUS U YMEHUsI B 00J1aCTH
BeImorHeHMsI 3anpocoB k CYB/] Ha s3pike SQL.

10

ANTOPUTMBI U CTPYKTYPBI AaHHBIX. [locTpoeHne anroputMos
B PE3YyJIbTATE BLINTOJIHCHU S J'Ia60paTOpHI)IX pa60T CTYACHT IOJIYy4a€T 3HAHUA U YMCHUS B obnactu
MOCTPOCHUA AJITOPUTMOB C IIOMOIIBIO HHCTPYMEHTOB INOCTPOCHUA JHUATrPAMM.

11

ANTOpUTMBI U CTPYKTYPBI JaHHBIX. CI0KHOCTH aIrOPUTMOB
B pesynbrate BIOIHEHHS 1a00PATOPHBIX PAOOT CTYIEHT MOJTyYaeT 3HAHHUS U yMEHUSI B 00J1aCTH OLIEHKH
CJIO’KHOCTH aJITOPUTMOB C OMOIIBIO PA3IMYHBIX HOTAIMH.

12

[TporpammupoBanue Ha Python. AnropurmMudnckue KOHCTPYKITUH
B PE3YIbTATE BLINTOJIHCHUS J'Ia60paTOpHI)IX pa60T CTYACHT MOJIYy4a€T 3HAHUA U YMCHUS B obnactu pa6OTI)I
C YCIIOBHBIMH OII€PaTOPaMH U LUKJIAMH B SI3bIKE TIPOrpaMMupoBanus Python.

13

[TporpammupoBanue Ha Python. Komneknuun
B pe3ysbrarte BBIOIHEHUS JTa0OPATOPHBIX PA0OT CTYIEHT MOJyYaeT 3HAHHUS U YMEHHSI B 00J1aCTH pabOThI
CO CIIUCKaMH U CJIOBAapsIMH B SI3bIKE MTporpaMMmupoBanust Python.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

14

[TporpammupoBanue Ha Python. ®ynkiun
B pesynprarte BRIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOydYaeT 3HAHUS U YMEHHsI B 001acTH paboTh
¢ QyHKIOMAMH B s3bIKE TporpaMmupoBanus Python.

15

Ananms n BU3yaJin3allud JaHHBIX. BI/I3yaJ'II/ISaI_II/IH JaHHBIX
B pesynbrate BhINOIHEHHS Ta00PATOPHBIX paOOT CTYIEHT IOJIyYaeT 3HaHHUs U YMEHUsI B 00J1aCTH
BU3YyaJIHM3alMH IaHHBIXC MOMOLIBIO PA3IMYHBIX OMOIMOTEK B sI3bIKE porpaMMupoBanus Python.

16

AHanu3 u Bu3yain3anuus JaHHbix. O0paOoTka 1 aHaIu3 JaHHbBIX
B pesynbTaTe BBIIOIHEHHS JTa00paTOPHBIX PAOOT CTYASHT MOTydaeT 3HAHUS U yMEHHS B 00J1aCTH
00paboTKH M aHANM3a JaHHBIX C TOMOIIBI0 ONOMMoTekn pandas B si3pIKe porpaMMupoBanus Python.

17

O06paboTKa reoTaHHBIX
B PE3YyIbTATE BLINTOJTHCHU Ha60paTOpHBIX pa60T CTYACHT IOJIYy4a€T 3HAHUA U YMCHUSA B O6J'IaCTI/I pa6OTI)I
C TeOIaHHBIMH B sI3bIKe ITporpammupoBanus Python.

18

Busyanusanus reoJaHHbIX
B pesynbprarte BRIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOMyYaeT 3HAHUS U YMEHHS B 001aCTH
BH3YaJIN3alliH T€OAAHHBIX B A3bIKE IporpaMmmupoBanus Python.

19

MopenupoBaHre TPAHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIIUPOBAHNE

B pesynbprarte BRIIOTHEHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOydYaeT 3HAHWUS U YMEHHS B 00J1aCTH
I[I/ICKPGTHO'CO6I>ITI/II7[HOFO MOACIMPOBaHUA C TOMOLIBIO OuOIMOTEKH SlmPy B A3BIKC IMPOTrpaMMHUPOBaHUs
Python.

20

MopenupoBaHue TPAaHCIOPTHBIX MOTOKOB. ATEHTHOE MOJIEIIMPOBAHUE
B pe3ynbTaTe BhIIOMHEHHS Ta00paTOPHBIX PAOOT CTYACHT MOTydYaeT 3HAHUS U yMEHHUS B 00JaCTH areHTOro
MOJIETTMPOBAHMS C TOMOMIBIO TIAaT(HOPMBI IMUTAIIMOHHOTO MoenupoBanust AnyLogic.

21

Brenenue B MCKyCCTBBICHHBIN MHTEIUIEKT U MalIMHHOE oOy4eHue. Perpeccus
B PE3YyIbTATE BLIITOJTHCHU S J'Ia60paT0pHI>IX pa60T CTYACHT NOJIYy4aCT 3HAHUA U YMCHUSA B obactu peuicHus
3aJa4 perpecCumr ¢ NOMOUIbIO MAIIIMHHOT'O O6y‘ICHI/I$[ B A3BIKC IPOrpaMMUPOBAHUS PythOl’l.

22

COBpCMCHHBIC TCXHOJIOTUHU UCKYCCTBCHHOT'O MHTCIIJICKTA B TpaHCHOPTHOﬁ OoTpaciiu.

Cucrtembl 00pabOTKH €CTECTBEHHTO SI3bIKA
B pe3ysbrarte BBIIOIHEHUS JTa0OPATOPHBIX PA0OT CTYACHT MOJyYaeT 3HAHHUS U YMEHHSI B 001aCTH pabOThI
¢ cuctTeMamMu 00pabOTKH €CTECTBEHOTO S3BIKA.

23

BBenenune B HCKyCCTBBIEHHBINM MHTEIJIEKT U MalllmHHOE 00yueHue. Knaccudukanus
B pesynbraTe BeIIOIHEHHS JTJAOOPATOPHBIX pabOT CTYICHT IOMy4YaeT 3HAHHUSA M YMEHHS B 00JIaCTH PEIICHHS
3aj1a4 KJIacCU(UKALUK ¢ IOMOLIBIO MAIIMHHOTO O0Y4YeHUs B A3bIKe IporpaMMmupoBanus Python.

24

BBCI[CHI/IC B HCKYCCTBBICHHLIﬁ HUHTCJICKT U MallIMHHOC O6y‘{eHI/IC. KHaCTCpI/ISaHI/IH
B pesynbrate BhINogHEHHS 1a0OPaTOPHBIX paOOT CTYJICHT IOJTy4YaeT 3HaHHUs M yMEHHS B 00JIaCTH pelIeHHs
3aj1a4 KJIacTepH3alny ¢ IOMOIIBIO MAIIMHHOTO 00yUeHHs B S3bIKe porpaMmmupoBanus Python.

25

BBeneHue B MCKyCCTBBICHHBIN MHTEIJIEKT U MallMHHOE 00yueHue. HelipoHHble cetn
B pesynprarte BRIOTHEHUS Ta00pAaTOPHBIX pa0dOT CTYIEHT MOMyYaeT 3HAHUA U YMEHHS B 00JIACTH PEIICHHS
3a[1a4 MAITHHHOTO 00YYEHUS MOMOIIIBI0 HEHPOHHBIX ceTeil B s3bIKE MporpaMMupoBaHus Python.

26

COBpeMeHHLIC TEXHOJIOTUHU UCKYCCTBCHHOI'O UHTCIIJICKTA B TpaHCHOpTHOﬁ OoTpaciiu.

CucreMsl KOMIIBIOTCPHOT'O 3PpCHUS
B pe3ysbrarte BBIOIHEHUS JTA0OPATOPHBIX PA0OT CTYIEHT MOJMyYaeT 3HAHHUS U YMEHHSI B 00J1aCTH pabOThI
C CHUCTEMaMH KOMITBIOTEPHOIO 3pEHMUS.

27

CoBpeMeHHbIE TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIIJIEKTA B TPAHCIIOPTHON OTPACIIH.

Cucrembl 00pabOTKH €CTECTBEHHTO SI3bIKA
B pesynprarte BRIIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOMyYaeT 3HAHUS U YMEHHS B 001acTH paboTh
¢ crucTeMaMu 00pa0OTKU €CTECTBEHOTO SI3BIKA.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

28

Nutepener Bemeit (IoT) B TpaHCIOPTHBIX cUCTEMax
B pesynbraTe BeITOTHEHHS TA0OPATOPHBIX PAOOT CTYIEHT IOJTyYaeT 3HaHUS U YMEHUsI B 00J1acTH
mpoeKTHpoBaHus yctpoiict MaTepenTa Bemmeit (IoT).

29

O6naunble maTGopmbl U UppoBbIe cepBUCHL. OOMayHbIe MIaT(HOPMBI
B pesysbTarte BBIOIHEHHUS JJa0OPATOPHBIX Pa0dOT CTYIEHT MOJyYaeT 3HAHHUS U YMEHHS B 00J1aCTH pabOThI
00JIa4HBIX TIATPOPM.

30

Obnaunble iatgopmbl 1 Ludposbie cepBuchl. API
B pesynbrate BIIOTHEHHS 1a0OPAaTOPHBIX PaOOT CTYIEHT IOJTyJaeT 3HaHU U YMEHUSI B 0011aCTH
tectrpoBaHus API udpoBEIX cepBUCOB.

31

Nudopmanronnas 6€30macHOCTh
B PE3YyIbTATE BLINTOJTHCHU Ha60paTOpHBIX pa60T CTYACHT NOJY4Ya€T 3HAHUA U YMCHUA B UCIIOJIb30BAHUA
MIPOrpaMMHO-aIIapaTHbIE CPEICTBA CUCTEMBI 00ecTiedeHuUsI HHPOPMaMOHHOM 0€30IacHOCTH. .

[IpakTrueckue 3aHATHS

o/

Temartrka MpakTUYECKUX 3aHATHI/KPATKOE CO/IepKaHNE

(DYHI[aMI/IHTaJ'IBHBIe OCHOBBI I/IH(I)OpMaTI/IKI/I
B PE3YIbTATE BBINTOJTHECHUS MPAKTUIYCCKUX paﬁoT CTYACHT NOJY4acT 3HaHUA U YMCHUA B obactu
KOAUPOBAaHUA I/IHq)OpMaIII/II/I 1 CUCTCM CUUCJICHUS.

OCHOBBI APXUTCKTYPBI BBIUHMCIIMTEILHON TEXHUKH
B pesynbrate BbINOIHEHHS 1a00paTOPHBIX paOOT CTYIEHT MOJIy4YaeT 3HaHHUs U YMEHUsI B 00J1aCTH
JIOTHYIECKHUX OCHOB pabOTHI KOMIIBIOTEPA.

[TakeThl npuKIaAHBIX TporpaMM. PaboTa ¢ TEKCTOBBIM MPOILIECCOPOM
B PE3yIbTATE BBINTOJIHCHUS MTPAKTHUICCKUX 3aHATHI CTYACHT NOJY4YaCT 3HAHUA U YMCHUS B obnactu
pa60TI>I C TCKCTOBBIMU JOKYMCHTAMHU C IOMOIBIO IMTPUKIIAJHOTO TPOTrPaMMHOTO OecnieueHus

[TakeTnt IMPUKIIAAHBIX [TPOrpaMM. Pa6oTa ¢ OJICKTPOHHBIMHA Ta6J'II/II_[aMI/I
B pesynbrate BbINOIHEHHUS TPAKTUYECKUX 3aHATHIA CTYIEHT TOJIy4YaeT 3HaHHUs U YMEHUsI B 00J1aCTH
paboTHI C AMEKTPOHHBIMH TabIHIIaMHU C TOMOIIIBIO TIPUKIIATHOTO IPOTPaMMHOT0 OecrieueHHs.

[TakeThl npuKIaAHBIX TporpaMM. PaboTa ¢ 371eKTpOHHBIMU MTPE3EHTALUSIMHU
B pesynbraTe BEIOTHEHHS TPAKTUIECKUX 3aHATHH CTYIEHT IOJTyJaeT 3HaHUS U yMEHUSI B 00J1acTH
HOATOTOBKHU 2JIEKTPOHHBIX IPE3EHTAlUIl C TOMOILBIO IPUKIAJHOTO IPOrpaMMHOI0 OecreUeHus.

Beenenue B 0a3bl JaHHBIX
B pe3ysbrare BBIOIHEHUS MPAKTHYCCKUX 3aHATHI CTYACHT MMOJTyYacT 3HAHUS M YMEHUS B 00JaCTH
paboTHI CO CTPYKTYPHUPOBAHHBIM A3BIKOM 3amipocoB SQL.

AJITOPUTMBI U CTPYKTYPBI JaHHBIX
B PE3YIBbTATE BBINTOJTHCHUSA MPAKTUYCCKUX 3aHATHI CTYACHT NIOJIY4Ya€T 3HaAHUA U YMCHUA B O6J'IaCTI/I
paboTHI cO CTPYKTYpaMH AaHHBIX U pa3pabOTKe adropuTMaMHu.

[TporpammupoBanue Ha Python
B PE3YyIbTATE BLINTOJIHCHUS MTPAKTUICCKUX 3aHATHI CTYACHT NOJYy4aCT 3HAHUA U YMCHUS B obactu
pa60TI)I C INICPEMCHHBIMU pPa3HbIX TUIIOB U Oll€pallusIMU Hal HUMH B A3bIKC IPOrpaMMUPOBAHUSA Pyﬂ’lOl’l.

AHanu3 U BU3yalu3anus JaHHBIX. BHOIroTekn BU3yann3anuu
B pesynbrate BbINOJIHEHHS TPAKTUYECKUX 3aHATHIA CTYIEHT T0JIyYaeT 3HaHHUsI U YMEHHsI B 00J1acTH
paboThI ¢ GMONMMOTEKaMH BH3YaIM3alliU TaHHBIX B SI3bIKe MTporpaMMmupoBanus Python.

10

AHanu3 1 BU3yanu3aius JaHHbIX. bruOnnoTexn 00paboTKH U aHANMKM3a JaHHBIX
B pesynbTaTe BBITOTHEHHS MPAKTHYCCKHX 3aHATHI CTY/ICHT MOJIydaeT 3HAHUS U yMEHHUS B 00JIaCTH
paboTsl ¢ 6uOIMOTEKOM 00pabOTKK M aHaIM3a JaHHBIX pandas B A3bIKe nporpamMmmupoBanus Python.

11

Pabora ¢ reoqasHBIMHU
B pesynbrate BbINOJIHEHHUS TPAKTUYECKUX 3aHATHI CTYIEHT I0JIy4YaeT 3HaHUs U YMEHHsI B 00J1acTH
pa6otsl ¢ 'MIC FlexGIS B si3bike nporpammupoBanust Python.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

12

MoaenupoBaHre TPAaHCIOPTHBIX MTOTOKOB
B pesynbraTe BRIIOTHEHHUS TPAKTHIECKUX 3aHATHH CTYIEHT IOJIyJaeT 3HaHUS U yMEHHsI B 00J1acTH
paboTsI ¢ aTdopMoii UMUTAIIMOHHOTO MoenupoBanust AnyLogic.

13

BBeneHre B MCKYCCTBBICHHBIN HHTEIICKT U MAalIMHHOE 00y4YeHne. OCHOBBI MAITMHHOTO
o0y4eHHS

B pesynbraTe BIOIHEHHS NPAKTHYECKUX 3aHATUI CTY/ACHT IOJIyYaeT 3HAHUSI U YMEHUS B 00J1acTH
MAaIIMHHOTO 00y4YeHHUs B A3bIKE MporpammupoBanus Python.

14

BBenenue B MCKyCCTBBIEHHBIN HHTEIJIEKT U MalluHHOE o0yueHue. Heliponusle cetu
B PE3yabTATE BBINTOJIHCHUS IPAKTHICCKUX 3aHATHI CTYACHT NOJY4aCT 3HAHUA U YMCHUS B obmactu
MTOCTPOCHHS MOJICIICH Ha OCHOBE HEHPOHHBIX CETeH B S3BIKE MPpOrpaMMupoBaHus Python.

15

COBpCMeHHLIe TCXHOJIOTMHU UCKYCCTBCHHOT'O MHTCIIJICKTA B TpaHCHOpTHOP’I oTpaciii
B pesysbrare BRIOIHEHUS MPAKTHYSCKUX 3aHATHU CTYACHT IMOJTyYacT 3HAHUS M YMEHUS B 00JacTH
MIPUMEHEHUS pEKOMEHIATENbHBIX CUCTEM B TPAHCIIOPTHOW OTPACIIH.

16

Wurepener Bemieii (IoT) B TpaHCIOPTHBIX cUCTEMAX
B pesynbTaTe BBITOTHEHHS MPAKTHIECCKUX 3aHATHI CTYASHT MOJTydYaeT 3HaHUSA U yMEHHS B 00JIaCTH
paboTHI ¢ MHCTPYMEHTOM NPOeKTHUpOoBaHus ycrpoiict ureprera Bemeit (IoT).

17

O6sraunble TIaTGOPMBI ¥ IUPPOBBIC CEPBUCHI
B PE3YIbTATE BBINTOJTHECHUS MMPAKTHUIYCCKUX 3aHATHI CTYACHT NOJY4Ya€T 3HAHUA U YMCHUS B obactu
paboTsl ¢ nHCTpyMeHTamu TectipoBanust APl nn¢poBsix cepBucos.

4.3. CamocrosiTenbHas paboTa 00y4daroImmuXCs.

/1

Bun camocrositenbHO# paboTh

HOI[I‘OTOBKa K J'Ia60paT0pHBIM pa60TaM " IMPAKTUYCCKUM 3aHATHUAM

N3ydenue yueOHON IUTEpPaATYpHI

[ToaroroBka Kk IPOMEKYTOUYHOM aTTECTALUH.

B W N

HO)IFOTOBKa K TCKYIIEMY KOHTPOJIIO.

5. lIlepeueHp wu3MaHMM, KOTOpPBIE PEKOMEHAYETCS HCIIOIb30BaTh IIPU

OCBOCHHMH JTUCLIUILTUHBI (MOIYJIs).

Ne

W bubmmorpaduyeckoe onucanue Mecto nmocryma

1 Kynunos, 0. Y. OcHOBBI cOBpeMeHHOM https://e.lanbook.com/book/392393
MH(pOPMATHKH : ydeOHoe mocodue st By3os / FO. M. | (nara obpamenus: 30.04.2025)
Kyaunos, ®©. ®. [Tamenko. — 6-e u3x., crep. —
Cankr-IlerepOypr : Jlans, 2024. — 256 c. — ISBN
978-5-507-47572-8. — TeKcCT : 3NMEeKTPOHHBIN

2 Jlorynoga, O. C. Undopmartuka. Kypc nexuuii : https://e.lanbook.com/book/213206

yue6nuk / O. C. JlorynoBa. — 2-e u3/., ucnp. u gon. | (aara obpamenus: 30.04.2025)
— Camnkr-IlerepOypr : Jlans, 2022. — 148 c. —
ISBN 978-5-8114-3266-0. — TeKcCT : 31eKTpOHHBIN




3 | Baxmsaxkos, [1. B. Madopmaruka : yueOnuk / I1. B. https://e.lanbook.com/book/241034
3axyskoB. — 5-€ u3a. — Mocksa : JIMK Ilpecc, (nara obpamenns: 30.04.2025)
2021. — 750 c. — ISBN 978-5-97060-921-7. —

TeKCT : ANEKTPOHHBIN

4 | Opnoga, U. B. Undopmatuka. [Ipaktudyeckue https://e.lanbook.com/book/358664
sananus / U. B. OpnoBa. — 2-€ u3j., crep. — Cankr- | (1ata obpamenus: 30.04.2025)
[TetepOypr : Jlans, 2024. — 140 c. — ISBN 978-5-

507-47294-9. — TeKcT : 3IeKTPOHHBII

5 | Kanmeikosa, C. B. PaGora ¢ Tabnuuamu B Microsoft | https://e.lanbook.com/book/226487
Excel : Yue6Ho-MeTouueckoe nocobue s Byzos / | (Aata obpamenus: 30.04.2025)

C. B. Kanwmpikoga, E. 1O. Spomesckas, 1. A.
WBanoBa. — 3-e uzm., crep. — Cankr-IletepOypr :
Jlannb, 2022. — 136 ¢. — ISBN 978-5-507-44447-2.
— TeKcT : AIeKTPOHHBIN

6 | Uudopmaruka. [IpukiaaHsie nporpaMMmHbie cpeactsa | https://e.lanbook.com/book/369905
: yueOHoe mocobue / A. A. Kapaska, E. C. Boponosa, | (1ara obpamenus: 30.04.2025)

O. H. lBanoga [u ap.]. — HoBocubupck : CI'YBT,
2023. — 225 c. — Tekcr : 2IeKTPOHHBIH

7 | Opastackast, H. T1. Madopmaruka : yaedHoe mocooue / | https://e.lanbook.com/book/254276
H. IT. Opnsnckas. — Kpacnonap : Kyol'AY, 2020. — | (aara obpamenus: 30.04.2025)
158 c. — ISBN 978-5-907373-16-7. — Tekcr :

AIEKTPOHHBIN

8 | Jlomymanckwuii, B. A. UapopmaTika u KOMIIBIOTED : https://e.lanbook.com/book/171025
ydebHoe nocobue / B. A. Jlomymanckuii. — (nara obpamenus: 30.04.2025)
Boponex : BTYUT, 2020. — 132 c. — ISBN 978-5-

00032-480-6. — TeKcT : 3JIeKTpOHHBII

9 Toxmakos, I'. I1. ba3bl nanHeix: Moaenu u https://e.lanbook.com/book/259706
CTPYKTYPHI JaHHBIX, 361K SQL, mporpammupoanne | (Aara oopamenus: 30.04.2025)
0a3 maHHbIX : yueOHOoe nocooue / I'. I1. TokmakoB. —

Vabsaosek : YalI'TY, 2021. — 362 ¢. — ISBN 978-5-
9795-2184-8. — TeKcT : 2IIeKTPOHHBIH

10 | Aradonos, A. A. OcHoOBBI TeEXHOJIOTHI 0a3 manubix : | https://e.lanbook.com/book/406457
yue6HOe mocobue / A. A. ArapoHos, A. M. benos. — | (1ara oGpamenus: 30.04.2025)
Camapa : Camapckuii yauusepcurteT, 2023. — 304 c.

— ISBN 978-5-7883-1915-5. — Tekcr :
AJIEKTPOHHBIN

11 | Konecuukos, A. A. Ba3bl npocTpaHCTBEHHBIX JaHHbBIX | https://e.lanbook.com/book/317426
: yuebHO-MeToiIecKoe nocooue / A. A. (nara obpamenus: 30.04.2025)
Konecnukos, I1. FO. byrakos. — HoBocubupck :

CI'yruT, 2022. — 87 ¢. — ISBN 978-5-907513-38-
9. — TeKcT : P7AeKTPOHHBIN
12 | ITaBnos, JI. A. CTpyKTypbl U anroput™sl 0opadotku | https://e.lanbook.com/book/156929

JaHHBIX : yueOHUK /171 By30B / JI. A. IlaBnos, H. B.
[TepBoBa. — 3-e u3m., crep. — Cankrt-IletepOypr :

(mara oopamenwst: 30.04.2025)




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

— Texcr : 25eKTpOHHBIN

13

CxBopiuioBa, JI. A. CTpyKTypbl U aJITOPUTMBI
00pabOTKH JaHHBIX : y4eOHO-METOINYECKOE TTOcOoOre
/ JI. A. CkBopuoga, K. B. I'yces, C. M. Tpymmn. —
Mocksa : PTY MUPDA, 2021. — 235 ¢. — Tekcr :
AIEKTPOHHBIN

https://e.lanbook.com/book/218699
(mata obpamenus: 30.04.2025)

14

Turos, A. H. Python. O6paboTka naHHbIX : yueOHO-
Metoaudeckoe mocodue / A. H. Tutos, P. @. Tasuesa.
— Kazans : KHUTY, 2022. — 104 ¢. — ISBN 978-5-
7882-3171-6. — TekcT : 2IEKTPOHHBIN

https://e.lanbook.com/book/331019
(mata obpamenus: 30.04.2025)

15

Cesepanc, Y. P. Python s Bcex / Y. P. Cesepanc ;
nepeBo ¢ anrnuiickoro A. B. Cuactuna. — Mockaa :
JMK IIpecc, 2021. — 262 c. — ISBN 978-5-93700-
104-7. — TeKcT : 3JIeKTPOHHBII

https://e.lanbook.com/book/241115
(mata obpamenws: 30.04.2025)

16

Kanuteun, B. A. BBeneHnne B mporpaMMupoBaHUE Ha
Python : yae6noe noco6ue / B. A. KanutBun. —
Junenk : JInnenkwnii I'TTY, 2023. — 84 ¢. — ISBN
978-5-907655-86-7. — TeKcT : 3MeKTPOHHBIN

https://e.lanbook.com/book/403700
(mata obpamenus: 30.04.2025)

17

bananos, A. H. AHanu3 gaHHBIX : yueOHOe ocooue
st CITIO / A. H. bananoB. — Cankr-IletepOypr :
Jlanb, 2024. — 80 c. — ISBN 978-5-507-49145-2. —

TekcT : 2neKTpOHHBIN

https://e.lanbook.com/book/405491
(mata obpamenus: 30.04.2025)

18

Makkunnu, Y. Python u ananus nanseix / Y.
MakK1HHU ; IEPEeBOJ C aHTJIMICKOTO A. A.
CrnuHKWHA. — 2-0€ U3/I., UcTp. U A0 — MOCKBa :

JMK IIpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5. — TeKcCT : AIeKTpOHHBII

https://e.lanbook.com/book/131721
(mata obOparienus: 30.04.2025)

19

[Ilepb6akos, B. B. 'eonndopMaiimonnas cuctema u
['MC-TexHomornu : y4eOHO-METOAMYECKOE mocooue /
B. B. lllep6akoB. — HoBocubupck : CI'YIIC, 2022.
— 36 ¢c. — ISBN 978-5-00148-318-2. — Tekcr :

SJIEKTPOHHBIN

https://e.lanbook.com/book/356279
(mata obpamenus: 30.04.2025)

20

['opbaveB, A. M. MonenupoBaHue TpaHCIIOPTHBIX
cucteMm B cpene AnyLogic : yue6HOe mocoone / A. M.
['op6aueB. — Cankr-IlerepOypr : [II'YIIC, 2020. —
47 c. — ISBN 978-5-7641-1482-8. — Tekcr :

3JIEKTPOHHBIN

https://e.lanbook.com/book/222527
(mata obpamenws: 30.04.2025)

21

bananos, A. H. MammaHOE 00yueHue u
MCKYCCTBEHHBII MHTEIUICKT : y4eOHOe mocoOue s
By30B / A. H. bananos. — 2-e u3n., ctep. — CaHKT-
[etepOypr : Jlanb, 2025. — 172 ¢. — ISBN 978-5-
507-52891-2. — TeKcT : 3NIEeKTPOHHBIH

https://e.lanbook.com/book/462248
(mata obpamenws: 30.04.2025)

22

Mutuna, O. A. TexHOJIOrUM U HHCTPYMEHTapuit
MalIuHHOTO 00y4eHus : yueoHoe mocooue / O. A.

https://e.lanbook.com/book/368633
(mata obpamenus: 30.04.2025)




Mutuna, B. B. XKapos. — Mocksa : PTY MUPOA,
2023. — 203 c. — ISBN 978-5-7339-1758-0. —
Tekcr : 2neKTpOHHBIN

23 | Baneuynukos, C. B. OCHOBBI HHTEIJICKTYAIBHOTO https://e.lanbook.com/book/355580
aHaM3a JAHHBIX M MaIIMHHOTO 00y4enus: Koncnekr | (Aata obpamenus: 30.04.2025)

Jexuuii : yaeOHoe nocodue / C. B. 3aneuHukoB. —
Mocksa : HUAY MU®DU, 2022. — 136 ¢c. — ISBN
978-5-7262-2856-3. — TeKcCT : 2IeKTpOHHBIN

24 | JIm, I1. Apxutextypa nntepHera Bemei / I1. JIn ; https://e.lanbook.com/book/345134
nepeBoy ¢ aHrmiickoro M. A. Paiitmana. — Mocksa | (#ata obpamienus: 30.04.2025)

: AMK TIlpecc, 2020. — 454 ¢. — ISBN 978-5-97060-
784-8. — TekcT : 2IeKTPOHHBIN

25 | Peiin, T. C. OcHOBBI HH(OPMAILIMOHHOI https://e.lanbook.com/book/427526
6e3omacHocTH : yuebHoe nocobue / T. C. Peiin, B. B. | (nata obpamenus: 30.04.2025)
Toprynskun. — Kemeposo : KemI'VY, 2024. — 117 c.
— ISBN 978-5-8353-3270-0. — TekcrT :

AIEKTPOHHBIN
26 | Hectepos, C. A. OcHoBbI HHGOPMAITMOHHON https://e.lanbook.com/book/370967
6e3onacnoctu / C. A. HectepoB. — 3-€ u3jt., crep. — | (Aata obparmenus: 30.04.2025)

Cankr-IlerepOypr : Jlans, 2024. — 324 c. — ISBN
978-5-507-49077-6. — TeKcCT : 2IeKTpOHHBII

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WHPOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIB30BaThCSA IPHU
OCBOCHHH JTUCIUTUTUHBI (MOIYJIs).

- JJIEKTPOHHO-OMONMOTEYHass cuctemMa HaydHO-TexHHUYECKOo OMOIHOTEeKH
PYT(MUUT) (http://library.miit.ru/);

- 3JICKTPOHHO-0MOmoTeunas cucrema Jlanp (https://e.lanbook.com/)

- JOKYMEHTAIUs o SI3BIKY MpPOrpaMMHUPOBAHUSI Python
(https://docs.python.org/3.12/);

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

- JIOKYMEHTAIUS 10 onoInOTEKE MathPlotLib
(https://matplotlib.org/stable/users/index);

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

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

- JIOKYMEHTAIHS 1o oubMoTexe Pygal

(https://www.pygal.org/en/latest/index.html);
- gokyMmeHtamus mo  OmOmmoteke  Scikit-Learn  (https://scikit-
learn.org/stable/user_guide.html);



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

- IOKyMEHTalus 1o miargpopMe UMUTALMIHOOTO MoienupoBanust AnyLogic
(https://anylogic.help/ru/);

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

- gokyMmeHTtamus mo  OmOmmoteke — Scikit-Learn  (https://scikit-
learn.org/stable/user _guide.html);

- JOKYMEHTAIUs o HHCTPYMEHTY TECTUPOBAHUA Postman
(https://learning.postman.com/docs/introduction/overview/).

7. IlepeuyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PACHPOCTPAHIEMOTO
IIPOrpaMMHOT0 OOECIICUYCHHUsSI, B TOM YHCJIE OTECUECTBEHHOI'O IPOM3BOJICTRBA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMS TUCITUTIIIMHBI (MOTYJIs).

- TTaKeT MPUKIATHOTO MPOrpaMMHOTo obecrieueHus (0PUCHBIE MPUITOKEHUS);
- s13BIK TIporpamMmupoBanus Python;

- maTdopMa UMUTAIITMOHHOTO MojiennpoBanus AnyLogic;

- postgreSQL,;

- postman.

8. OmnmucaHue MaTepUaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOU IS
OCYIIIECTBJIEHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUIMHE (MOIYJIIO).

AyauTopusi JUisl TIPOBEICHUS 3aHSATUN JICKIIMOHHOTO THMA JODKHA OBITh
OCHAIllEHA TIEPCOHAIBHBIM KOMITBIOTEPOM M HAa0OpOM JIEMOHCTPAIIMIOHHOTO
000opy10BaHUsI.

AyauTopus I TPOBEJACHUS TNPAKTHYCCKUX W JIA0OPATOPHBIX 3aHITHH
JOJDKHA OBITh OCHAIIICHA ITePCOHATBHBIMUA KOMITBFOTEPAMH.

9. ®opma MPOMEKYTOUYHOM aTTECTALIUMU:

Dx3aMeH B 1 cemectpe.
3a4eT BO 2 ceMecTpe.

10. OnieHouHbIE MaTEpHUaIbI.

OreHOYHBIE MaTepHUabl, IPUMEHSEMBIE TTPU MPOBEACHUH TPOMEKYTOUHOM
aTTeCTAIlK, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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