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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-4 - Crnoco0eH HCIONb30BaTh COBpPEMEHHbIE HHGOPMAIIMOHHBIE
TEXHOJIOTUH U TIPOTPaMMHBIE CPEJICTBA MIPH pelIeHUU MPo(hecCuoHaIbHBIX 3a/1a4.

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yJibTaram
oOyuatoruiicst Oyier:

3HaTh:

- OCHOBHBIC MTOHITHSI M UICTOPHIO Pa3BUTHS HHOOPMATHUKH U BBIYUCIUTETHHON
TEXHUKH;

- BUJIbI, CBOICTBA U CIIOCOOBI KOAMPOBAHUS UHPOPMAIIHH;

- CUCTEMBI CUMCIICHUS U JIOTHYECKHE OCHOBBI PA0OTHI KOMIBIOTEPA;

- QpXUTEKTYpy BBIUMCIUTEIBHOW TEXHUKA H TPUHLUIBI  PaOOTHI
OTIEPAIIOHHBIX CUCTEM;

- OCHOBBI KOMITBIOTEPHBIX CETEH U MIPOTOKOJIOB MEPEAauH TaHHBIX;

- BUABl TMPOTPAMMHOTO OOECIeYeHHs] W OCHOBHBIE (YHKIMU OQHUCHBIX
MIPUIIOKEHNM;

- IPUHITUIIBI pabOTHI ¢ 6a3aMu JaHHBIX U s3bIKOM SQL;

- OCHOBHBIE aJITOPUTMBI M CTPYKTYPBI JaHHBIX;

- CHHTaKCHUC ¥ OCHOBHBIE KOHCTPYKIIUH sI3bIKa MporpammupoBanus Python;

- IPUHIIMITBI AaHATTN3a U BU3YAJIU3alluU JaHHbBIX;

- OCHOBEHI paboThI ¢ reoganHbIMU U [ UC-cructemamuy;

- METOJIbI MOJICTTMPOBAHNUS TPAHCIIOPTHBIX TTIOTOKOB;

- OCHOBHBIE MOHATUS U METOJbl MAIIMHHOTO OOyYEHHUs U MCKYyCCTBEHHOI'O
UHTEIJICKTA;

- MPUHIMIBI PabOThl CHCTEM KOMIIBIOTEPHOTO 3peHusi U 00padoTKu
€CTECTBEHHOT'O S3bIKa;

- ocHOBbI TexHosioruit Uurepuera Bemieit (IoT);

- IPUHLUIIBI pabOoThl 00JAYHBIX TIAT(HOPM U HUPPOBBIX CEPBHUCOB;

- OCHOBBI HH(OPMAIIMOHHOM 0€3011aCHOCTH.

YMmeTh:
- paboTaTh ¢ Pa3INYHBIMU CHCTEMaMHU CUHMCIICHHS U BBITIOJHSATH JOTHYECKUE
oreparuu;



- HCIOJNb30BaTh OCHOBHBIE (DYHKIIMHM OIEPAIMOHHBIX CHUCTEM, BKIIOYAst
Linux;

- NPUMEHATb OQUCHBIE NPUIIOKEHHS 1 paboThl € JOKYMEHTamH,
TaOIHUIIAMU U TIPE3CHTALIUSIMU;

- MPOEKTUPOBATh U paboTaTh ¢ 0a3zaMu JAHHBIX, BBITIOJHSITH 3alpPOCHl Ha
s3bike SQL;

- pa3pabaThIBaTh M AaHAJIM3UPOBATH AJITOPUTMBI,

- IporpaMMupoBaTh Ha si3bike Python, ncnosnb3ys pa3nuyHbie TUIIBI TaAHHBIX,
CTPYKTYpbI U (DYHKIUU;

- aHAJU3UPOBATh W BU3YAJIM3UPOBATh JIAHHBIE C IOMOUIBIO OUOIHOTEK
Python;

- paboratb ¢ reoganubiMu U ' UC-cuctemamuy;

- CO3/1aBaTh MOJEJH TPAHCIIOPTHBIX IOTOKOB;

- IPUMEHSITh METO/Ibl MAIIMHHOTO O0Y4EHHUS I PEIICHUs 3a7a4 PerpecCuH,
KJIacCU(PHUKAIIMU U KJIACTEPU3ALUN;

- HCTI0JIb30BaTh OMOJINOTEKU ISl pabOThI C HEHPOHHBIMU CETSAMU;

- paboTath C cCHCTEMaMu KOMIIBIOTEPHOTO 3peHuss U 00paboTKu
€CTECTBEHHOTO SI3bIKa;

- MpOoeKTUpoBaTh ycTporictBa MHTepHera Bemieit (IoT);

- HWCTONB30BaTh obOmayHbie MmaaTdopmbl U TecTupoBath APl nmdposbix
CEPBHCOB;

- IPUMEHATHh OCHOBHBIE MPUHUHUITBI THPOPMALIMOHHON 0€30MacHOCTH.

Baaners:

- HaBbIKAMU PAOOTHI C TMEPCOHAJIBLHBIM KOMIBIOTEPOM M PA3TUYHBIMU
OTepaIMOHHBIMU CUCTEMaMHU;

- HaBBIKAMHM HCTIOJb30BaHUS OQUCHBIX TMPWIOKEHUN I PEIICHUS
npoecCHOHANbHBIX 3a/1a4;

- HaBbIKaMH IPOECKTUPOBAHUS U pabOThI ¢ 0a3aMU JTAHHBIX;

- HaBbIKaMM pa3pabOTKU aJrOPpUTMOB U Mporpamm Ha s3bike Python;

- HaBbIKAMM aHaJIW3a M BU3YyalM3allMd JaHHBIX C MCIOJIb30BAHUEM
CHEIUATM3UPOBAHHBIX OMOIHNOTEK;

- HaBbIKamMu paboThI ¢ reoganHbiMu U ' UC-cuctemamu;

- HaBbIKaMH MOJICJIMPOBAHUS TPAHCIIOPTHBIX ITOTOKOB;

- HAaBBIKAMH ITPUMEHEHU S METOJIOB MAIIIMHHOTO 00YYEHUS U UCKYCCTBEHHOTO
MHTEJUJIEKTA JIJIsl pEIICHUS MPAKTUYECKUX 3a/ay;

- HaBBIKaMU paboThI ¢ TexHojIorusmMu MatepHera Bemed (10T);

- HaBbIKAMM MCIOJIb30BaHUS o00sauHbIX T1uiatrgopm u pabotel ¢ API
U(POBBIX CEPBUCOB;



- HaBBIKAaMHU obOecrieueHns] NHPOPMAIIMOHHOW 0e30MacHOCTH TpHu padoTe ¢
KOMIIBIOTEPHBIMU CHCTEMAaMHU.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).
3.1. O6mas TpyA0eMKOCTb JUCIHUIUIMHBI (MO IS ).

OO0masi TPyIOEMKOCTh AUCIUIUIMHBI (MOayssi) cocTaBisier 8 3.e. (288
aKaJIeMUYeCKUX Jaca(oB).

3.2. O6bem gucruIUIMHBL (MOAYJsi) B (QopMe KOHTAKTHOM pabOTHI
oOyyaromuxcsi ¢  MeJaroruueckuMu  paboTHUKaMU ©  (WIM)  JIUIAMH,
MIPUBJICKAEMBIMH K peaan3aiuu 00pa30BaTeIbHON MMPOTPaMMBbI Ha MHBIX YCIIOBUSX,
IIPY MPOBEJICHUHN YUCOHBIX 3aHITHIA:

KonnuectBo yacos
Tun yueOHbIX 3aHATHH Cemectp
Bcero

Nel | Ne2

KonrakTHas paboTa mpu npoBeieHHN Y4eOHbIX 3aHATHH (BCEro): 96 48 48
B ToMm uncire:

3aHATUSA JIEKIIUOHHOTO THUIA 32 16 16

3aHATUS CEMUHApPCKOTO TUMA 64 32 32

3.3. O6beM auCHUIUIMHBI (MOAyJsl) B (popMe CaMOCTOSITETLHONH pPalOOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OO0ydYarOIIUXCS C
MeJJarOTHYeCKUMU paOOTHUKAMU U (WIIH) JTUIIAMH, IPUBJICKAEMBIMH K PeaTH3alliH
oOpa3oBaTeIbHON MpOrpaMMbl HAa HWHBIX  YCJIOBHUSAX, TMPU IPOBEIACHUU
MPOMEKYTOUHOM aTTecTaluu cocTaisieT 192 akagemuueckux yaca (0B).

3.4. [Ipu 00y4eHUY 10 UHAUBUYATBHOMY YU€OHOMY ILJIaHY, B TOM YHUCJIE TPU
YCKOPEHHOM O0y4Y€HHH, 00BEM JTUCIUIUIMHBI (MOJYJIs1) MOXKET OBITh peaan30BaH
MOJTHOCTBIO B (POpME caMOCTOSITETLHON pab0Thl 0O0YYAIOIIUXCS, a TAKXKe B popme
KOHTaKTHOW pabOThl 00ydaloOIUXCsl C MEAArorudecKuMu paboTHUKaMH U (WJTH)
JUIIaMH, TIPUBIICKAEMBIMU K peau3aiuu o0pa3oBaTeIbHOM MPOrpaMMbl Ha UHBIX
YCJHOBUSIX, IPU IPOBEJACHUU TPOMEKYTOUYHON aTTECTALIUH.

4. ConepxkaHue JUCHUIUIAHBI (MOIYJIA).

4.1. 3a"HaTH TEKIIMOHHOTO 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;

- AQpXUTEKTypa BBIYUCIHTEIBHON TEXHUKH: IPOLIECCOP, NaMsATh, yCTPOHCTBA BBOAA-BEIBOIA.

OHepaI_II/IOHHLIC CHUCTCMBI U CCTU
PaccmarpuBaeMble BOIPOCHI:

- IPUHIMUIBI pabOTH ONIEPALIMOHHBIX CUCTEM;

- TEXHOJIOTUY BUPTyaJIN3allMM U KOHTEHHEpU3aLuu;

- KOMIIBIOTEPHBIE CETU U NPOTOKOJIBI IEpEAAdn JAHHBIX.

[IporpamMmMHoOe obecrieueHue
PaCCManI/IBaCMBIG BOIPOCHI:

- BUABI IPOTrPaMMHOI'0 O6GCH€‘IGHI/IH;
- MMAKCThI TPUKIIAAHBIX ITPOTPaAMM.

OducHble MPUITOKEHUS

PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- 0030p OPHCHBIX MPHIOKCHUM;

- OCHOBHBIC (DYHKITHOHAIBEHBIC BO3MOKHOCTH O(PHCHBIX MTPHUIIOKCHUH.

Bsenenwne B 6a3nl manasix. B/l m CYB/]

PaccmartpuBaeMbie BOTIPOCHI:

- monstue 6aswl qanHbIX (B/]) u cucrems! ynpasienus 6a3amu nanubx (CYB/);
- PeNSILIMOHHAsT MOJIEIb ITAaHHBIX.

Brenenue B 6a3b1 maHHBIX. SQL
PaccmatprBaeMbie BOMIPOCHL:

- CTPYKTYPHPOBAaHHBIN A3bIK 3ampocoB (SQL);
- mpocTele 3anpockl K CYB/I.

ANTOPUTMBI M CTPYKTYPBI JaHHBIX
PaCCManI/IBaeMBIC BOIPOCHI:

- OCHOBBI CTPYKTYP JAHHBIX;

- AJITOPUTM, AJITOPUTMbI COPTUPOBKU U MOUCKA,
- OLICHKA CJIO)KHOCTH aJIFOPUTMOB.

[TporpammupoBanue Ha Python. OcHoBBI

PaccmatpruBaemble BOMPOCHI:

- BBeZieHHe B Python: ycTaHOBKa s13bIKa MPOrpaMMpOBaHHS, YCTAHOBKA U paboTa ¢ HHTETPUPOBAHHON
cpenoit pa3paboTKw;

- OCHOBHBIE THITHI JAHHBIX U oriepanuu B Python;

- YCIIOBHBIE ONIEpaToOphl ¥ LUKJIBI B Python.

10

[TporpammupoBanue Ha Python. Komnekuuun
PaccmaTprBaemble BOIIPOCHI:

- pabota co criuckamu B Python;

- pabora co cioBapsimu B Python;

- pabota c MHOecTBaMu B Python.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

11

[TporpammupoBanue Ha Python. ®ynkiun
PaccmarpuBaembie BONPOCHL:
- pynakmmm B Python.

12

Ananuz u BU3yaJin3allud JaHHBIX. BI/I3yaJ'II/I3aI_II/IH
PaccmaTprBaemble BOIIPOCH:

- OCHOBBI BU3yaJIn3allui JaHHBIX;

- moctpoenwue rpadukos B Python.

13

Amnanu3 u Bu3yanu3anus 1aHHbX. OCHOBBI aHATN3a JAHHBIX
PaccmaTprBaeMble BOTIPOCH:

- OCHOBBI CTATHCTHUKH;

- BBeJIcHHUE B OnOmmoreky pandas.

14

AHamus u BU3yaJin3allud JaHHBIX. 06pa60TKa 1 aHaJIN3 JaHHBIX
PaccMaTprBaeMble BOIIPOCH:

- 3arpy3ka u 00paboTka qaHHbIX B Python;

- TPYIITHPOBKA U arperanus JaHHbeix B Python.

15

['eonndopmManimoHHBIE CUCTEMBI
PaCCManI/IBaGMBIG BOIPOCHI:

- ocHoBbl [ UC-cucrewm;
- TUC FlexGIS.

16

BBCI[GHI/IC B HCKYCCTBBICHHLIﬁ HUHTCIJICKT U MallIMHHOC 06yquI/Ie. BBC,Z[CHI/IG
PaccmarpuBaeMbie BOTIPOCHI:

- HCTOPHS M OCHOBHBIE IOHATHSI HCKyCCTBEHHOTO nHTemIekTa (MN);

- obnmactu mpumenenus U B TpaHCcTIOpTHO# OTpaciy.

17

Brenenue B uCKycCTBBICHHBIN MHTEIUIEKT U MammHHOE oOy4eHue. OcHosl U
PaCCManI/IBaeMBIC BOIPOCHI:

= OCHOBBI MAllIMHHOT O O6y‘{CHI/I$IZ 06yquHe C YUUTCJICM U 663 YUuTCIIA,

- 3a/la4a perpecCum;

- BUABI pErpeCCuu.

18

BBeneHue B UCKyCCTBBIEHHBINM MHTEIJIEKT U MalllMHHOE 00y4yeHue. Knaccudukanus u

KJIACTEPU3ALUS
PaccmaTprBaeMble BOTIPOCHI:

- 3a/1a9a KIaCCUPHUKAIIN;

- ANTOPUTMBI Ki1accu(DUKaIINK;
- 3a/1a4a KJIacTepr3allui;

- aJITOPUTMEI KITACTePH3AIIHH.

19

BBCI[GHI/IC B HCKYCCTBBICHHLIﬁ HUHTCJICKT U MallIMHHOC O6y‘-IeHI/IC. HeﬁpOHHBIe CCTHU
PaccmarpuBaeMble BOIPOCHL:

- pelraemble 3a1a4H;

- MOIXOABI K 00YYEeHUI0 HEUPOHHBIX CeTer

- IPUHLUIIBI HOCTPOEHUSI HEHPOHHBIX CETEH.

20

OcHoBBI HHPOPMAIIMOHHON 0€30MTaCHOCTHM

PaccmarpuBaeMble BOIIPOCHL:

- KJIFOYEBBIC IIPUHIKITEI 00ecredeHrst nHHOPMAIMOHHON GE30I1acHOCTH;

- HOpMaTHBHas 0a3a B 00JIacTH HHPOPMALIMOHHOM OE30MACHOCTH;

- IIPOrpaMMHO-AIIapaTHbIE CPEACTBA CUCTEMBI O0ecTieueHrsi HHHOPMAMOHHON 0E30IIaCHOCTH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

dyHIaMUHTAIBHBIE OCHOBBI HH(POPMATHKHI
B pesynbraTe BRITOTHEHHS HPAaKTHIECKUX PAOOT CTYIEHT IOJTydaeT 3HaHHUS U YMEHUsI B 00J1acTH
KOZIMPOBAaHUS HH()OPMALINH U CHCTEM CUHCIICHHS.

OcHOBEI APXUTCKTYPbI BBIYHCIUTEILHON TEXHUKU
B pesynbrate BhIOIHEHHS TPAKTHYECKUX PAOOT CTYIEHT IOJIy4YaeT 3HaHHUs U YMEHUsI B 00J1aCTH
JIOTHYECKUX OCHOB pabOThI KOMIBIOTEpA.

OcCHOBEI ¢ IEPCOHAJIBHBIM KOMIIBIOTEPOM
B pesynbrate BBIITOTHEHHS IPAaKTHIECKUX paOOT CTYIEHT IOJTyyaeT 3HaHHU U YMEHHsI B 00JIacTH paboTHI ¢
MIEPCOHATHHBIM KOMIIBIOTEPOM U (paliiIoBOM CHCTEMOH.

OcHogsl ¢ Linux
B pe3ynbTate BITOIHEHHS PAKTHYECKUX pabOT CTYIEHT MOJIyYaeT 3HaHKS U YMEHUsI B 00J1aCTH PaboTHI ¢
oreparroHHoM cuctemoii Linux Ha mpumepe Pex OC.

[TakeThl npuKIaAHBIX IporpaMM. PaboTa ¢ TEKCTOBBIM MIPOLIECCOPOM
B pesynbrare BRIIOTHEHHUS MPAKTHYECKUX Pa0dOT CTyIEHT MOydyaeT 3HAaHUS U YMEHHS B 001aCTH
(hopMaTHPOBaHUS FTEKTPOHHBIX JOKYMEHTOB C IOMOIIBIO IIPUKIIATHOTO IIPOTPaMMHOTO OecreueHus.

[TakeThl npuKIaAHBIX TporpaMM. PaboTa ¢ 3J1eKTpOHHBIMU TaOIUIIAMU
B PE3yabTATE BBINTOJIHCHUS MPAKTHICCKUX pa60T CTYACHT ITOJIY1acT 3HAaHUA U YMCHUA B obnactu
O6pHa6OTKI/I JAaHHBIX B DJICKTPOHHBIX Ta6nnuax C IOMOIIBIO NPUKIIATHOTO IMIPOTrpaMMHOI0 OecrieueHus.

ITaketnt IMPUKJIAAHBIX [IPOrpaMM. Pabora ¢ QJICKTPOHHBIMH MTPC3CHTALUAMU
B pesynbrate BbINOIHEHHS TPAKTHYECKUX PAOOT CTY/IEHT MOJIy4YaeT 3HaHHUs U YMEHUsI B 00J1aCTH
MTOJITOTOBKH AJIEKTPOHHBIX MPE3eHTALNH ¢ TOMOIIBI0 IPUKIATHOTO IPOTPaMMHOT0 OecrieueHHs.

BBenenue B 0a3nl JaHHBIX. MHOKECTBa
B pesynbpraTte BRIIOTHEHHUS MPAKTHYECKUX Pa0OT CTyIEHT MOyYaeT 3HAHUS U YMEHHS B 001acTH paboTh
CO MHO>KECTBaAMH U BBITTIOJITHCHUSA onepaum‘/'l HaJa MHOXXECTBaMU.

BBCI[GHI/IC B 0a3bl JaHHBIX. HOCTpO@HI/IC CXEMbI JaHHBIX
B PE3YIbTATE BBINTOJTHCHUS MPAKTUYCCKUX pa60T CTYACHT MOJY4acT 3HaHUA U YMCHUA B obnacTu
MMOCTPOCHUA CXEMbI 0a3nl JaHHBIX C MOMOLIbIO BCTPOCHHBIX MHCTPYMEHTOB CVBH

10

Benenue B 6a3wl qannbix. [locrpoenne 3anpocos k CYB/]
B pe3ynbrate BIMTOIHEHHS MPAKTHYSCKUX pAOOT CTY/ICHT MOJIy4YaeT 3HAHKS U YMEHUsI B 00J1aCTH
BeImotHeHMsI 3anpocoB k CYB/] Ha s3pike SQL.

11

AJITOPUTMBI U CTPYKTYPBI TAHHBIX
B pesynbraTe BRITIOTHEHHS TPAKTHIECKUX 3aHATHH CTYICHT TOJTydaeT 3HaHUS U yMEHHsI B 00J1acTH
paboTHI CO CTPYKTypaMu JIaHHBIX U pa3paboTKe allrOpUTMaMH.

12

AJNTOPUTMBI U CTPYKTYpBI 1aHHBIX. [locTpoeHue anropurMos
B PE3YIBbTATE BBINTOJTHCHUSA MPAKTUYCCKUX pa60T CTYACHT IOJIY4a€T 3HaHUA U YMCHUSA B obnactu
TIOCTPOCHUA aJITOPUTMOB C ITOMOIIBIO MHCTPYMEHTOB ITOCTPOCHUA JHUATrpaMM.

13

AJITOPUTMBI U CTPYKTYPbI JaHHBIX. CII0KHOCTh aJITOPUTMOB
B pesynbraTe BBIITOTHEHHS IPAaKTHIECKUX PAOOT CTYIEHT IOJTyYaeT 3HaHHUS U YMEHUSI B 00J1aCTH OLIEHKH
CJIOXKHOCTH aJTOPUTMOB C IIOMOLIBIO PA3IMYHBIX HOTALUIL.

14

[TporpammupoBanue Ha Python
B pesynbrate BbINOIHEHHUS TPAKTUYECKUX 3aHATHI CTYIEHT I0JIy4YaeT 3HaHHUs U yMEHHsI B 00J1acT!
paboThI C NepeMEHHBIMU Pa3HbIX TUIIOB M OIIEpallMsIMK HaJl HOIMH B sI3bIKE ITporpaMmmupoBanus Python.

15

[TporpamMmmupoBanue Ha Python. AnroputmMudnckie KOHCTPYKLMU
B pesynbraTe BBITOTHEHHS HPAaKTHIECKUX pabOT CTYISHT IOJTydaeT 3HaHHUS U YMEHHsI B 00J1acTH paboTHI ¢
YCIIOBHBIMH OTIEPAaTOPaMH M LIUKJIAMH B SI3BIKE ITPOTrpaMMupoBanus Python.

16

[TporpammupoBanue Ha Python. ®ynkuuu
B PE3YyIbTATE BLINTOJIHCHUS MTPAKTUICCKUX pa60T CTYACHT IMOJY4acT 3HaHUA U YMCHUA B obactu pa6OTI)I C
(bYHKUMSIMU B si3bIKe IporpamMupoBanus Python.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

17

[TporpammupoBanue Ha Python. Komnmekmum
B pesynbprarte BRIIOTHEHHUS MPAKTHYECKUX Pa0OT CTyIEHT MOyYaeT 3HAHUS U YMEHHS B 00J1acTH paboTh
CO CITUCKaMH U CTIOBapsIMH B S3bIKE IIporpaMMupoBanus Python.

18

Ananuz u BU3yaJin3allud JaHHBIX. bubanoreku BU3YyalIM3allun
B PE3YIBbTATE BBINTOJTHECHUA MPAKTUIYCCKUX 3aHATHN CTYACHT NOJIYy4Ya€T 3HaHUA U YMCHUA B O6J'IaCTI/I
paboThl ¢ OMOIMOTEKOI 00pabOTKK M aHaIM3a JaHHBIX pandas B A3bIKe nmporpamMmmupoBanus Python.

19

AHanu3 u Bu3yain3anuus JaHHbix. O0paOoTka 1 aHaIu3 JaHHbBIX
B pesynbTaTe BBITOTHEHHS IPAKTHIECKUX PAOOT CTYAEHT MOJTydaeT 3HAHUSA U YMEHHS B 00JIaCTH
00paboTKH M aHANM3a JaHHBIX C TOMOIIBI0 ONOMMoTekn pandas B si3pIKe porpaMMupoBanus Python.

20

Ananmu3 u BU3yajIn3alygd JaHHBIX. BI/I3yaJ'II/I3aHI/IH JaHHBIX
B PE3YIbTATE BBINTOJIHECHUS MMPAKTUIYCCKUX pa60T CTYACHT IMOJY4acT 3HaHUA U YMCHUA B obactu
BU3YyaJIU3allU JAHHBIXC TOMOIIBIO PA3JIMYHBIX OHOIHMOTEK B SI3BIKE nporpaMMupOBaHUA PythOI’l.

21

Busyanusanus reoJaHHbIX
B pesynbrare BRIIOTHEHHUS MPAKTHYECKUX Pa0dOT CTyIEHT MOydyaeT 3HAaHUS U YMEHHS B 00J1aCTH
BH3YaJIN3alliH T€OAAHHBIX B A3bIKE IporpaMmmupoBanus Python.

22

MopenupoBaHre TPAHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIIUPOBAHNE

B PE3yabTATE BBINTOJIHCHUS MPAKTHICCKUX pa60T CTYACHT ITOJIY1acT 3HAaHUA U YMCHUA B obnactu
I[I/ICKPGTHO'CO6I>ITI/II7[HOFO MOACIMPOBaHUA C TOMOLIBIO OuOIMOTEKH SlmPy B A3BIKC IMPOTrpaMMHUPOBaHUs
Python.

23

O0paboTKa reoJaHHBIX
B pesynbrate BINOIHEHHS TPAKTHYECKUX paOOT CTYIEHT I0JIy4aeT 3HaHHUsI U YMEHHsI B 00J1aCTH PaboThI ¢
T€OaHHBIMU B SI3BIKE TIporpaMMupoBanus Python.

24

BBeJIeHI/Ie B I/ICKYCCTBBI@HHBI?I HUHTCJICKT U MallIMHHOEC 06yquI/Ie. OCHOBBI MaIITMHHOTO

0o0yueHus
B PE3yIbTATE BBINTOJIHCHUS MPAKTUICCKUX 3aHATHI CTYACHT NOJY4YaCT 3HAHUA U YMCHUS B obactu
MAaIIMHHOTO 00yUYeHHUs B A3bIKe MporpamMmmupoBanus Python.

25

BBCI[CHI/IC B HCKYCCTBBICHHLIﬁ HUHTCIJICKT U MallIMHHOC O6y‘{eHI/IC. PerCCCI/I}I
B pesynpTare BRIIOIHEHUS MPAKTHYECKUX pa0OT CTyIEHT MOTy4aeT 3HaHUA U YMEHHS B O0JIaCTH PELICHUS
3aj1a4 Perpeccuy ¢ MOMOIIBIO MAIIMHHOTO 00yUeHHUs B s3bIKe porpamMmupoBanus Python.

26

BBenenune B HCKyCCTBBIEHHBINM MHTEIJIEKT U MalllmHHOE 00yueHue. Knaccudukanus
B pesynbraTe BEITOTHEHHUA TPAKTHIECKUX pabOT CTYICHT MOMy4YaeT 3HAHUA M YMEHHS B 00JIaCTH PEIICHHS
3aj1a4 KJIacCU(UKALUK ¢ IOMOLIBIO MAIIMHHOTO O0Y4YeHUs B A3bIKe IporpaMMmupoBanus Python.

27

BBCI[CHI/IC B HCKYCCTBBICHHLIﬁ HUHTCJICKT U MallIMHHOC O6y‘{eHI/IC. KnaCTepmaum{
B pesynbrate BINOIHEHHUS TPAKTHYECKUX pabO0T CTYICHT IOJTy4aeT 3HaHHUs M YMEHHS B 00JIaCTH pelIeHHs
3aj1a4 KJIacTepH3alny ¢ IOMOIIBIO MAIIMHHOTO 00yUeHHs B S3bIKe porpaMmmupoBanus Python.

28

BBeneHue B MCKyCCTBBICHHBIN MHTEIJIEKT U MallMHHOE 00yueHue. HelipoHHble cetn
B pesynbraTte BRINOIHEHUS MPAKTHYECKUX pa0OT CTYICHT MOTyYaeT 3HAaHUA U YMEHHS B OOJIACTH PEIICHHS
3a[1a4 MAITHHHOTO 00YYEHUS MOMOIIIBI0 HEHPOHHBIX ceTeil B s3bIKE MporpaMMupoBaHus Python.

29

COBpeMeHHLIC TEXHOJIOTUHU UCKYCCTBCHHOT'O MHTCIIJICKTA B TpaHCHOpTHOﬁ OoTpaciiu.

CucreMsl O6pa6OTKI/I C€CTCCTBCHHI'O sA3bIKa
B pesynbrate BbIIOIHEHHS TPAKTHYECKUX paOOT CTYIEHT I10JIy4aeT 3HaHHUsI U YMEHUsI B 00J1acTH PadoThI ¢
cucreMaMu 00pabOTKH €CTECTBEHOTO S3bIKA.

30

CoBpeMeHHbIE TEXHOJIOTUN UCKYCCTBEHHOTO HHTEIIJIEKTA B TPAHCIIOPTHON OTPACIH.

CucreMbl KOMIIBIOTEPHOTO 3pEHUS
B pesynbraTe BBITOTHEHHS TPAaKTHIECKUX pabOT CTYISHT ITOJTydaeT 3HaHHUS U YMEHHs B 00JacTH paboTHI ¢
CHCTEMaMH KOMITBIOTEPHOTO 3PEHUSL.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/T
31 |Madopmanrionnas 6€30MacHOCTh
B pesynbprarte BRINOTHEHUS MPAKTHYECKUX pa0OT CTYICHT MOTyYaeT 3HAHUA U YMEHHS B UCIIOJIb30BAHUS
MpOorpaMMHO-aIapaTHbIiC CPEACTBA CUCTCMbI obecneyeHus HH(bOpMaHPIOHHOfI 0e30I1aCHOCTH.
4.3. CamocrosTenbHas paboTa 00y4JaroIMuXCs.
No .
Bun camocrositenbHO# paboTh
/1
1 |IloaroroBka K J1aGOpaTOpHBIM pabOTaM U NPAKTUYECKUM 3aHATHIM
2 |U3yuenue yueOHOI muTepaTypsl
3 | IloaroroBka K MpOMEXYTOYHON aTTeCTAlNH.
4 | IloaroToBKa K TEKyIeMy KOHTPOJIIO.

5. Ilepeuenb wu3naHuii,

OCBOEHUHU JTUCIUIUIMHBI (MOTYJIS).

KOTOPbIE PEKOMEHIYETCS HCIOJIb30BaTh MpU

Excel : YueOHO-MeTOIMYECKOE TOCOOUE JIJISt BY30B /
C. B. Kanmsikoga, E. 1O. Apomesckas, 1. A.
NBanoBa. — 3-e uzm., crep. — Cankr-IletepOypr :

Jlanp, 2022. — 136 c. — ISBN 978-5-507-44447-2.
— TeKCT : 2NEeKTPOHHBIN

lijgn bubnuorpaduyeckoe onvcanue Mecro nocryna

1 Kynunos, 0. . OcHOBBI COBpeMEeHHOM https://e.lanbook.com/book/392393
MH(POPMATHKH : ydeOHoe mocobue ms By3os / FO. M. | (nara obpamenus: 30.04.2025)
Kyaunos, ®. ®. [Tamenko. — 6-e uzxa., crep. —
Cankr-IlerepOypr : Jlans, 2024. — 256 c. — ISBN
978-5-507-47572-8. — TeKcCT : SIeKTPOHHBII

2 | Jlorynosa, O. C. Undopmatuka. Kypc nekmmii : https://e.lanbook.com/book/213206
yue6nnk / O. C. JloryHOBa. — 2-¢ u3/1., ucnp. u jgor. | (Aara oOpauenus: 30.04.2025)
— Camnkr-IletepOypr : Jlansp, 2022. — 148 c. —
ISBN 978-5-8114-3266-0. — TekcT : 3JeKTPOHHBIH

3 | Baxmaxkos, [1. B. Uadopmaruka : yueOnuk / I1. B. https://e.lanbook.com/book/241034
3axiskoB. — 5-€ u3a. — Mocksa : JIMK Ilpecc, (nara obpamenns: 30.04.2025)
2021. — 750 c. — ISBN 978-5-97060-921-7. —
TekcT : 2neKTpOHHBIN

4 | Opnoga, . B. Undopmaruka. [TpakTrueckue https://e.lanbook.com/book/358664
sananus / U. B. OpnoBa. — 2-€ u3., crep. — Cankr- | (1ata obpamenus: 30.04.2025)
[TetepOypr : Jlans, 2024. — 140 c. — ISBN 978-5-
507-47294-9. — TeKcT : 3NIeKTPOHHBII

5 | Kanmeixosa, C. B. Pa6ora ¢ Tabaunamu B Microsoft https://e.lanbook.com/book/226487

(mata oopamenus: 30.04.2025)




6 | Uudopmaruka. [Tpukiaaasie nmporpammusie cpeactsa | https://e.lanbook.com/book/369905
: yuebHoe ocobue / A. A. Kapaska, E. C. Boponosa, | (1ara obpamenus: 30.04.2025)
O. H. UBanoga [u ap.]. — HoBocubupck : CI'YBT,
2023. — 225 ¢. — TekcT : ANeKTPOHHBIN

7 | Opnsnckas, H. I1. Madopmartuka : yuebHoe nocodue / | https://e.lanbook.com/book/254276
H. I1. Opnsanckas. — Kpacuomap : Ky6I'AY, 2020. — | (1ara obpamenus: 30.04.2025)
158 ¢. — ISBN 978-5-907373-16-7. — Tekcr :
AIEKTPOHHBIN

8 | Jlomymanckwuii, B. A. MudpopmaTrnka u KOMIBIOTED : https://e.lanbook.com/book/171025
yaebHoe nocobue / B. A. Jlomymanckuii. — (mara obpamenus: 30.04.2025)
Boponex : BITYUT, 2020. — 132 ¢. — ISBN 978-5-
00032-480-6. — TeKcT : 3JIeKTPOHHBII

9 Toxmakos, I'. I1. ba3bl nanHeiX: Moaenu u https://e.lanbook.com/book/259706
CTPYKTYPHI JaHHBIX, 1361k SQL, nporpammupoBanne | (Aara oopamenus: 30.04.2025)
0a3 maHHbIX : yueOHoe nocodue / I'. I1. TokmakoB. —
Vaesaosek : YalI'TY, 2021. — 362 ¢. — ISBN 978-5-
9795-2184-8. — TeKcT : 2IIeKTPOHHBII

10 | Aradonos, A. A. OcHoBbI TeXHONIOTUH 0a3 qanubix : | https://e.lanbook.com/book/406457
yue6HOe mocobue / A. A. ArapoHos, A. M. benos. — | (1ara oGpamenus: 30.04.2025)
Camapa : Camapckuii yausepeuret, 2023. — 304 c.
— ISBN 978-5-7883-1915-5. — Tekcr :
AIEKTPOHHBIN

11 | Konecuukos, A. A. Ba3ssl mpocTpaHCcTBEHHBIX JaHHbIX | https://e.lanbook.com/book/317426
: yueGHO-MeToIuuecKoe mocodue / A. A. (mara o6pamenus: 30.04.2025)
Konecnukos, I1. }O0. byrakos. — HoBocubupck :
CI'yruT, 2022. — 87 ¢. — ISBN 978-5-907513-38-
9. — TeKcCT : 2NeKTPOHHBIH

12 | ITaBnos, JI. A. CTpyKTypbl U anroputmsl 0opadotku | https://e.lanbook.com/book/156929
JaHHBIX : yueOHUK juis By30B / JI. A. Iasnos, H. B. (mara obpamenmus: 30.04.2025)
[lepBoBa. — 3-e u3x., crep. — Canxkr-IleTepOypr :
Jlanp, 2021. — 256 ¢. — ISBN 978-5-8114-7259-8.
— Texcr : 2eKTpOHHBIN

13 | CkBopmosa, JI. A. CTpyKTypbI U aqTOPUTMbI https://e.lanbook.com/book/218699
06pabOTKH JAHHBIX : ydeOGHO-MeToIuecKoe mocobue | (Aata obpauienus: 30.04.2025)
/ JI. A. CkBoproga, K. B. I'yces, C. M. Tpyumn. —
Mocksa : PTY MUPDA, 2021. — 235 ¢. — Tekcr :
AIEKTPOHHBIN

14 | Turos, A. H. Python. O6paboTka qaHHBIX : y4eOHO- https://e.lanbook.com/book/331019
Metoamueckoe ocooue / A. H. Turos, P. ®. Tazuesa. | (2ara odpamenus: 30.04.2025)
— Kazans : KHUTY, 2022. — 104 c. — ISBN 978-5-
7882-3171-6. — TekcT : ANeKTPOHHBIN

15 | Cesepanc, Y. P. Python mist Bcex / Y. P. CeBepanc ; https://e.lanbook.com/book/241115

nepeBo ¢ anrnuiickoro A. B. Cuactuna. — Mockaa :
JMK Ilpecc, 2021. — 262 c. — ISBN 978-5-93700-
104-7. — TexcT : AIeKTPOHHBIN

(mara oopamenwst: 30.04.2025)




16

Kanutsun, B. A. BBenenue B nporpaMMupoBaHue Ha
Python : yue6HOe mocobue / B. A. KanutBun. —
Jnneux : JIuneuxnii I'TTY, 2023. — 84 ¢. — ISBN
978-5-907655-86-7. — TekcCT : 2MEeKTPOHHBIN

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

17

Maxkkunny, Y. Python u ananus nanusix / Y.
MakKHHHHY ; IEPEBOJI C aHTTIHICKOro A. A.
CrnuHkuHA. — 2-0€ U3[I., UCIIP. U J0T. — MOCKBA :
JMK IIpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5. — TeKcCT : AIeKTpOHHBII

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

18

[llep6akos, B. B. I'eonndopmarnmonnas cucrema u
I'MC-TexHoMOTHH | Y4eOHO-METOAMYECKOE ITOcooue /
B. B. Illep6akoB. — HoBocubupck : CI'YIIC, 2022.

— 36 c. — ISBN 978-5-00148-318-2. — Tekcr :
JJIEKTPOHHBIN

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

19

['opOaueB, A. M. MoaenupoBaHne TpaHCIIOPTHBIX
cucteM B cpene AnyLogic : yue6HOe ocoome / A. M.
['opbaueB. — Canxkr-IlerepOypr : III'YIIC, 2020. —
47 c. — ISBN 978-5-7641-1482-8. — Tekcr :

3JIEKTPOHHBIN

https://e.lanbook.com/book/222527
(mara oopamenwms: 30.04.2025)

20

bananos, A. H. MamunHoe o0ydeHue u
UCKYCCTBEHHBIN MHTEIJIEKT : yueOHOe mocodue ams
By30B / A. H. banano. — 2-e u3zn., ctep. — CaHKT-
[etepOypr : Jlanb, 2025. — 172 ¢. — ISBN 978-5-
507-52891-2. — TeKcT : AIeKTPOHHBIH

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

21

MutunHa, O. A. TexHonoruu U THCTpPyMEHTAapUI
MalruHHOTO 00y4eHus : yueOHoe mocooue / O. A.
Muruna, B. B. XKapoB. — Mocksa : PTY MUPOA,

2023. — 203 c. — ISBN 978-5-7339-1758-0. —
TeKcT : 2EeKTPOHHBIN

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

22

3aneunnkoB, C. B. OCHOBBI HHTEIIEKTYaTbHOTO
aHaJIM3a IJAHHBIX ¥ MAITUHHOTO 00y4eHus: KoHcmekT
nekmuii : yaeoHoe nmocodue / C. B. 3aneuynukoB. —
Mocksa : HUAY MU®DU, 2022. — 136 ¢c. — ISBN
978-5-7262-2856-3. — TeKCT : 31eKTPOHHBIH

https://e.lanbook.com/book/355580
(marta oopamenus: 30.04.2025)

23

JIn, I1. Apxutextypa unrepHera Bemeit / I1. Jlu ;
nepeBo ¢ anrnuiickoro M. A. Palitmana. — MockBa
: AMK TIlpecc, 2020. — 454 c. — ISBN 978-5-97060-
784-8. — TeKcCT : AIeKTpOHHBIN

https://e.lanbook.com/book/345134
(mara oopamenwst: 30.04.2025)

24

Peiin, T. C. OcHOBBI HHGOPMAITMOHHON
6e3omacHocTH : yuebHnoe nocodue / T. C. Peiin, B. B.
Toprynskun. — Kemeposo : KemI'V, 2024. — 117 c.
— ISBN 978-5-8353-3270-0. — Texcr :

AJIEKTPOHHBIN

https://e.lanbook.com/book/427526
(mata obpamenws: 30.04.2025)

25

Hectepos, C. A. OcHOBBI HHPOPMALIMOHHOM
6e3omacHoctu / C. A. HectepoB. — 3-e u3., cTep. —

https://e.lanbook.com/book/370967
(mata oopamenus: 30.04.2025)




Cankr-IlerepOypr : Jlanb, 2024. — 324 c. — ISBN
978-5-507-49077-6. — TeKcCT : AIeKTPOHHBIN

6. IlepeueHb COBpEeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAThCS MPHU
OCBOCHHUH JTUCIUIIINHBI (MOTYJIs).

- JJIEKTPOHHO-OMOIMOTEYHass cuctemMa HaydHO-TeXHMUYECKOW OMOIMOTEKH
PYT(MUUT) (http://library.miit.ru/);

- 9JIEKTPOHHO-0MOmoTeunas cucrema Jlans (https://e.lanbook.com/)

- JIOKyMEHTAaIUs o SI3BIKY IIporpaMMHUpPOBaHUA Python
(https://docs.python.org/3.12/);

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

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

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

- JIOKYMEHTAIMs I10 onoInoTEKE Bokeh
(https://docs.bokeh.org/en/latest/docs/user_guide.html);

- JOKYMEHTALM 1o oubnuorexe Pygal

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

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

- JOKYMEHTALUS 10 ounodImoTeke SimPy
(https://simpy.readthedocs.io/en/latest/topical_guides/index.html);

- IOKyMEHTaIUs 10 TiaTGpopMe UMUTAIMITHOOTO MoieiupoBanust AnyLogic
(https://anylogic.help/ru/);

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

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

- JOKyMEHTAILU o HHCTPYMCHTY TECCTUPOBAHUSA Postman
(https://learning.postman.com/docs/introduction/overview/).

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PaCHPOCTPAHIEMOTrO
MpPOrpaMMHOT0 OOECIICUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOT0 /I OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

- TaKeT MPUKIAHOTO MIPOrpaMMHOT0 obecriedeH st (0pHUCHbBIE MPUIIOKEHNS);
- A3BIK TIporpamMmupoBanus Python;



- atgopmMa UIMHTAMOHHOTO MoenupoBanus AnyLogic;
- postgreSQL,;
- postman.

8. Omnucanue MaTepUaTbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO Mpoliecca MO IUCHUILTHHE (MOJIYIIIO).

AyauTopus JUIsl TIPOBEICHUS 3aHATHH JICKIIMOHHOTO THIMA JODKHA OBITh
OCHAIllCHA TICPCOHAIBHBIM KOMITBIOTEPOM M Ha0OpOM JIEMOHCTPAIIMOHHOTO
o0opy10BaHUSI.

Aynutopust s TIPOBEIEHUS TMPAKTUYECKUX W JIA0OPATOPHBIX 3aHITHA
JOJKHA OBITH OCHAIIIEHA MEPCOHAIBHBIMUA KOMITBIOTEPAMH.

9. ®opma MpOMEKYTOUHOMN aTTECTAIIUM:

3auer B 1 cemecTpe.
DK3aMeH BO 2 ceMecCTpe.

10. OuieHOUHBIE MAaTEpUATIBI.

O1neHOYHBbIE MaTepUalIbl, IPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTeCcTally, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNT).



ABTOpBI:

CTapIIui MpenoiaBareib Kapeapbl
«IudpoBbie TEXHOIOTUU YIIPABICHHUS
TPAHCIIOPTHBIMU MPOLIECCAMI)

CoryiacoBaHo:

3aBenyromuii kadenpoit YTb
3aBenyromuii kadenpoit LITYTII

[Ipeacenarens yueOHO-METOAUYECKON
KOMHCCUU

N.C. PazxuBaiikuu

C.II. BakyJneHko
B.E. HyroBuu

H.A. AnnpusHoBa



