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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{ensro ocoBenust mucummiiHbl « MHpOpMaTHKa U OCHOBBI MCKYCTBEHHOTO
UHTEJIEKTa» sBisieTcss (opmupoBaHue y oOydarommxcs (¢(yHIaMEHTAIbHbBIX
3HAHUM WU yMEHUU B 00J1acTh MHOOpPMATHUKU U WHOOPMAIMOHHBIX TEXHOJIOTHH,
IPOrpaMMUPOBAHMS, aHAJIM3A IAHHBIX U UCKYCCTBEHHOTO UHTEIUICKTA.

3agauu TaHHOW TUCIUIUIUHBI:

- (dopmupoBanne (yHIAMEHTATHHBIX 3HAHUH B 00JIACTH TEOPETUUCCKOM
nH()OpPMATHKA U €€ UCTOPUHU PA3BUTHS,

- (opmupoBanue (yHTAMEHTAIBHBIX 3HAHUA W YMEHHHA B 00JacTH
uHdopMaIuKi, ee BUAAX, MPEACTaBICHUS B MaMsATH KOMIBIOTEpa, Crocobax ee
cbopa, XpaHeHus1, IpeoOpa30BaHuUs U NIEpeIayn;

- (opmupoBanue (QyHIAMEHTAIbHBIX 3HAHUW W YMEHUH B 00JaCTH
MaTeMaTUYECKUX OCHOB MH(OPMATUKU U BEIYUCIUTEIHLHON TEXHUKH;

- ¢dopmupoBaanue (GyHIAMEHTAIBHBIX 3HAHUM B 00JIACTH apXUTEKTYPHI
BBIYMCIIUTEIILHON TEXHUKHY;

- ¢opmupoBaHue GyHAaAMEHTAIbHBIX 3HAHUN U YMEHUN B 00J1aCTH pabOThI C
MaKeTaMH MPUKIIATHOTO IPOrPAMMHOTO 00ECIICUCHHUS;

- (opMupoBaHue (PyHIaMEHTAIBHBIX 3HAHUN U yMEHUN B 00JacTu paboThI
0a3 JaHHBIX U CUCTEM YIIpaBJeHUs Oa3aMU JaHHBIX;

- (opmupoBanue (QyHIAMEHTAIbHBIX 3HAHUA W YMEHUU B 00JaCTH
aNTOPUTMOB U CTPYKTYP JaHHBIX;

- (QopmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
nporpammupoBanus Ha Python;

- (hopmupoBanue PyHIaMEHTATBLHBIX 3HAHUM U YMEHHI B 00J1aCTU aHATN3a U
BU3yanu3aiuu Ha Python;

- ¢popmupoBanue PpyHIaMEHTATBHBIX 3HAHUN U yMEHUH B 00J1acTU pabOTHI €
I'MC-cucTemaMu ¥ re0JaHHBIMU;

- (opmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
MOJIETUPOBAHUS TPAHCTIOPTHBIX MOTOKOB;

- (QopmupoBanue ¢GyHIAMEHTAIBHBIX 3HAHUW W yYMEHUH B 00JacTH
MAaIlTUHHOTO OOYYEHHS M HICKYCCTBEHHOTO MHTEIICKTA,

- (opmupoBanue (QyHTAMEHTAIBHBIX 3HAHUW W YMEHUW B 0O0JacCTH
MIPUMEHEHUE COBPEMHEHHBIX TEXHOJOTUM HMCKYCCTBEHHOIO MHTEJIEKTAa B
TPaAHCIOPTHOM OTPACIIH;

- (QopmupoBanue GyHIAMEHTAIBHBIX 3HAHUW W yMEHUH B 00JacTH
texHosoruii Murepuera Beuieit (IoT) B TpaHCIIOPTHBIX cHCTEMAX;

- (hopmupoBanue pyHAaMEHTAIBHBIX 3HAHUN U YMEHUN B 00JIaCTH 00JTaUHBIX
m1aTGpopM U HU(POBBIX CEPBUCOB,;



- ¢opmupoBanue GyHIAMEHTAIBHBIX 3HAHUW B 00J1aCTH MH(POpMAITMOHHOMN
0€30MMacHOCTH.

2. Ilnanupyembie pe3ynbTaTbl 00YUEHHS MO JUCHUILUIMHE (MOIYJIIO).

IlepeueHp  (GopMUpYEMBIX pPE3YyJbTAaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B pE3yJIbTaTe 00yUYEHUs 110 AUCUMILTUHE (MOLYIIIO):

OIIK-4 - CoocobeH WHCNOIB30BATh COBPEMEHHbIE WH(MOPMAIIMOHHbBIE
TEXHOJIOTUU U TPOTPAMMHBIE CPEACTBA IPU PElIeHUH NpodhecCHOHATBHBIX 33/1a4.

OO0ydenwne Mo JUCIHUILTHHE (MOYJITIO) IPENOJIaraeT, 4To MO €ro pe3ybTaTam
oOyyaromuiicst 0yier:

3Harth:

- OCHOBHBIE [TOHATUS U HICTOPUIO PAa3BUTHUS MH(POPMATUKH U BEIYUCIUTEIBHOM
TEXHUKH,

- BUJIbI, CBOICTBA U CIIOCOOBI KOAUPOBAHUS MH(POPMALIH;

- CUCTEMBI CUMCIICHUS U JIOTUYECKUE OCHOBBI PA0OTHI KOMIIBIOTEPA;

- QpXUTEKTYpy BBIUMCIMTEIBHOW TEXHUKM M MIPUHLUIBI  PabOTHI
ONEpPalMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEH U MPOTOKOJIOB MEPEAAUN JAHHBIX;

- BUIbBl MPOTrPpaMMHOTO OOECIEYEeHHs] U OCHOBHbIE (PYHKIUU O(UCHBIX
MIPUIIOKEHU M

- IPUHIIUIIBI pabOTHI ¢ 6a3aMu JaHHBIX U s36IKOM SQL;

- OCHOBHBIE AJITOPUTMBI U CTPYKTYPbI JaHHBIX;

- CHHTaKCUC ¥ OCHOBHbIE KOHCTPYKIUU sI3bIKa MporpammupoBanus Python;

- IPUHLMIIBI aHAJIW3a U BU3yalIU3aluy JaHHBIX;

- OCHOBBI paboThl ¢ reoganHbiMu U [ IC-cuctemamu;

- METOJbl MOJEIMPOBAHUS TPAHCIOPTHBIX MOTOKOB;

- OCHOBHBIE€ MOHSTHS U METOJbl MAIIMHHOTO OOYYEHUS U MCKYCCTBEHHOIO
UHTEIIEKTA,;

- TPUHOUNBI PAOOTHI CHCTEM KOMITBIOTEPHOTO 3pEHUS H 00paboTKu
€CTECTBEHHOTO S3bIKa;

- ocHOBbI TexHosioruit Uutrepuera Beuieit (IoT);

- IPUHLHUIIBI pa0OTHI 00JIAYHBIX TIATPOPM U IIU(GPOBBIX CEPBUCOB;

- OCHOBBI HH(OPMALIMOHHOI 0€30MaCHOCTH.

YMeTh:
- paboTaTh C Pa3IUYHBIMUA CHCTEMaMHM CUYHMCIICHHUS W BBIIOJIHITEH JOTHUECCKUE
OIepaIuu;



- HCIOJb30BaTh OCHOBHBbIE (YHKIMM OIEPALMOHHBIX CHUCTEM, BKJIIOYas
Linux;

- MNPUMEHATh O(QUCHBIE NPUIOKEHHS Il pabOThl € JOKYMEHTAaMH,
Ta0IUIAMU U NPE3EHTALUAMU;

- MPOEKTUPOBATh U pabOTaTh ¢ 0a3aMu JaHHBIX, BBIIOJIHATH 3alpoChl Ha
s3bike SQL;

- pa3pabaTbIBaTh U aHAIM3UPOBATH AITOPUTMBIL;

- IPOrpaMMHUPOBaTh Ha si3bIke Python, ucnomne3ys pa3nnyHble TUNBI JAHHBIX,
CTPYKTYpHI U QYyHKIIUY;

- aHaNU3MPOBATh M BHU3YaJTM3UPOBATh JIAHHBIE C TOMOINBIO OUOIMOTEK
Python;

- pabotath ¢ reoganusiMu 1 I UC-cuctemamu;

- C03/1aBaTh MOJIEIHN TPAHCIIOPTHBIX IIOTOKOB;

- IPUMEHSTh METO/Ibl MAILIMHHOTO 00YYEeHMsI ISl pEIICHUS 33a]1a4 PETPECCUH,
KJIaCcCU(PHUKAILMU U KJIaCTEpU3alIH;

- HCTIOJIb30BATh OMOIMOTEKH JIJIs1 pa0OThI ¢ HEHPOHHBIMU CETSAMH;

- paboTraTb C CHUCTEMaMU KOMIIBIOTEPHOTO 3peHus U 00paboTKH
€CTECTBEHHOTO SA3BIKA;

- mpoeKTupoBaTh ycrpoiictBa MuTepuera Bemeii (IoT);

- HUCIOJIb30BaTh oOjauHble Mmiuatgopmbl U TectupoBatb APl mudposbix
CEPBHUCOB;

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

Baaners:

- HaBbIKAMU pPaOOTHl C MEPCOHAIBHBIM KOMIIBIOTEPOM U Pa3UYHBIMU
OTepaIMOHHBIMU CUCTEMaMU;

- HaBbIKAMHM MCIIOJIb30BaHUS O(HUCHBIX TMPWIOKEHUU [JIs1 PEIIeHUs
npo¢eCCHOHANIbHBIX 3aJ1a4;

- HaBBIKAMU NIPOEKTUPOBAHUS U PaOOTHI ¢ 0a3aMH TaHHBIX;

- HaBBIKaMU Pa3pabOTKU aJTOPUTMOB U MPOTpaMM Ha si3bike Python;

- HaBbIKAMHU aHajiu3a M BU3YAJIM3allMd JIAHHBIX C UCIOJb30BaHUEM
CIIeMATU3UPOBAHHBIX OMOJIMOTEK;

- HaBbIKamMu paboThl ¢ TeoganHbiMu U [ UC-cuctemamu;

- HaBBIKAMU MOJICIMPOBAHUS TPAHCIIOPTHBIX MOTOKOB;

- HaBBIKAMH MTPUMEHEHHUS METOJI0B MAIIIMHHOTO 00YYEHUS K UCKYCCTBEHHOTO
WHTEJUICKTA IS PEIICHHS] MPAKTUYECKUX 3a/1a4;

- HaBBIKaMU paboThI ¢ TexHoaorusmu Muarepuera Bemeii (10T);

- HaBBIKAMM UCIOJIb30BaHUsl 00dauHbIX IuiatpopM U padotel ¢ API
U(POBBIX CEPBUCOB;



- HaBbIKaMH oOecrieueHusi HHGOPMAIMOHHON O€30MacHOCTH TpU padboTre ¢

KOMIIBIOTCPHBIMH CUCTCMAMMU.

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mmias TpyA0€MKOCTb JTUCHMUILUIMHBI (MOTYJIS).

OOmast TPyIOEeMKOCTh AMCIUIUIMHBI (MOIyJisA) coctaBiser 8 3.e. (288
aKaJIeMUYECKUX yaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAyJsi) B (opMe KOHTAKTHOW paboThl
oOyJarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peaTu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KonugectBo yacos
Tun y4eOHBIX 3aHSTHIT Cemectp
Bceero

Nel | Ne2

KonrtaktHas paboTa mpu npoBeeHIH YUeOHBIX 3aHATHH (BCETO): 96 48 48
B tom uucne:

3aHATHUS JEKIIMOHHOTO THUIIa 32 16 16

3aHATHS CEMHHAPCKOTO THIIA 64 32 32

3.3. O0bem auCHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENbHOU pPabOThI
oOyuarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYaromuxcs C
MeIarorTMYeCKUMH pabOTHUKAMU U (WJIM) JIMLIAMH, IPUBJIEKAEMBIMH K peaTnu3aiuu
oOpa3oBaTeNnpHON TpOrpaMMbl HAa HWHBIX YCIOBHUSX, TPU MPOBEICHUU
IPOMEKYTOUHOM aTTecTauu coctapisier 192 akagemuyeckux vaca (0B).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAJIBHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4eHHUH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (POPME CaMOCTOSTENBHON padOThl 00yUaroIuUXCs, a TaKKe B (hopme
KOHTAKTHOU pabOThl 00YUYaIONIUXCS C MEJAarornuyecCKuMu pabOTHUKAMU U (WJIN)
JUIaMH, TIPUBJIEKAEMbIMH K pealiu3alii 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU MPOBEAECHUN IPOMEKYTOUYHON aTTECTALIMH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.
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Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

OyHIaMUHTAIBHBIE OCHOBBI HTH)OPMATUKU
PaccmarpuBaembie BOIIPOCHL:

- HCTOPUSI Pa3BUTHS UHOOPMATUKH U BHIYUCIUTEILHON TEXHUKH;
- MOHATHE UH(POPMALIHH;

- BUZIBI U CBO¥CTBa MH(pOpManny;

- KoiupoBaHue uHQopmanuy;

- CHCTEMBI CUHCIICHHS.

OCHOBBI APXUTEKTYPbI BHIYUCIUTEIILHON TEXHUKU

PaccmarprBaeMbIe BOIIPOCHL:

- JJOTHYECKUe OCHOBHI pabOTHI BEIYUCIUTEILHON TEXHHUKHY;

- apPXUTEKTypa BBIYUCIUTEIBHON TEXHUKH: TIPOIIECCOP, MaMSITh, YCTPOICTBA BBOJA-BBIBO/IA.

OHCpaHI/IOHHBIC CHUCTEMBI U CCTU
PaccmarpuBaembie BOIIPOCHL:

- IPUHLUIIBI paOOTHI ONEPAI[IOHHBIX CHCTEM;

- TEXHOJIOTHH BUPTyaJIN3aliy U KOHTEHHEPH3aIIH;

- KOMITBIOTEPHBIE CETH U MPOTOKOJIBI NIEPEIaun TaHHBIX.

[IporpammHuoe obecrieueHue
PaCCManI/IBaeMBIe BOIPOCHI:

- BUJIBI IPOTPAMMHOI0 00ECTICYECHUS;
- MMaKCThI NPUKIIAAHBIX IMTPOTrpaMM.

OducHble MPUIOKEHUS

PaccmaTtpuBaeMble BOIIPOCHI:

- 0030p O(UCHBIX MPHIIOKCHHI;

- OCHOBHBIC (DYHKIIMOHATIBHBIC BO3MOXKHOCTH O(HCHBIX NPHIIOKCHUH.

Bsenenue B 6a3n1 nanabix. b/l u CYB/]

PaccmaTprBaemble BOIIPOCHI:

- nousTre 6a3el nanHbIx (B/]) u cucrems! ynpasnenus 6a3amu nanusix (CYB/);
- pEJIAIMOHHAs MOJIENb JaHHBIX.

Beenenue B 6a3b1 naHHbIX. SQL
PaccmarpuBaembie BOIPOCHL:

- CTPYKTYPHPOBAaHHBIN SA3BIK 3ampocoB (SQL);
- npoctble 3anpockl K CYB/I.

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
PaccmarpuBaeMble BOIpOCHI:

- OCHOBBI CTPYKTYD JAHHBIX;

- aJITOPUTM, aJIFOPUTMBI COPTUPOBKH U TTIOMCKA;
- OLIEHKA CJI0KHOCTH aJITOPUTMOB.

[TporpammupoBanue Ha Python. OcHOBBI

PaccmarprBaeMbie BOTIPOCHI:

- BBenleHHe B Python: ycraHOBKa sI3bIKa MpOrpaMMpOBaHHs, YCTAHOBKA U pab0Ta ¢ HHTETPUPOBAHHON
cpenoi pa3paboTKu;

- OCHOBHBIC THITHI JaHHBIX U orepanuu B Python;

- YCIIOBHBIE OTIEpaTOphl U IUKIIEI B Python.
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[IporpammupoBanue Ha Python. Konnekiuu
PaccmarpuBaembie BOIPOCHL:

- pabota co crmckamu B Python;

- paborta co cioBapsimu B Python;

- pabora ¢ MHOXecTBaMu B Python.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

11

[IporpammupoBanne Ha Python. @yHkum
PaccmarpuBaembie BOIIPOCHL:
- pyskuum B Python.

12

Ananmu3 u BU3YyaJIM3alusl JaHHbIX. BI/I3yaJ'II/ISaI_[I/IH
PaccmarpuBaembie BOIIPOCHL:

- OCHOBBI BU3ya/IN3ali1 JJaHHBIX;

- moctpoeHue rpagpukos B Python.

13

AHanu3 1 Bu3yanu3auus JaHHbiX. OCHOBBI aHAIM3a JaHHBIX
PaccmarprBaeMbie BOTIPOCH:

- OCHOBBI CTATHCTHUKH;

- BBeJIcHHE B OuOmoTeky pandas.

14

Ananmu3 u BU3YyaJIM3alusl JaHHbIX. 06pa60TKa H aHaJIM3 JaHHBIX
PaccmaTpuBaeMble BOIIPOCHI:

- 3arpy3Ka U 00paboTka JaHHEIX B Python;

- TPYIIIMPOBKA U arperanus JaHHeIX B Python.

15

I'eonndopmanionHbIe CUCTEMBI
PaCCManPIBaeMBIe BOIPOCHI:

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

16

BBC,I[CHI/IC B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC 06yquI/Ie. BBeI[eHI/Ie
PaccmaTrpuBaeMble BOIIPOCHI:

- HCTOPHSI M OCHOBHBIE TIOHATHS NCKyCCTBEHHOTro MHTEIIekTa (M),

- obmactu nmpumerneHus MU B TpaHCIIOPTHOH OTpaciu.

17

BBeneHue B MCKyCCTBBICHHBIN HHTEIIEKT U MallnHHOE 00yuyeHue. OcHossl N
PaCCManI/IBaeMBIe BOIPOCHI:

- OCHOBBI MAIIMHHOTO 00y4eHUs: 00y4eHue ¢ yuuTeaeM u 0e3 yuuTens;

- 3aj1a4a Perpeccuu;

- BUJBI PETPECCUM.

18

Beenenue B I/ICKYCCTBLICHHLII‘/’I HUHTCIIJICKT 1 MalllTMHHOC 06y‘ICHI/Ie. Knaccmbmcauml n

KJIaCcTepu3alus
PaCCManI/IBaeMBIe BOIPOCHI:

- 3aaada KJ'IaCCI/I(I)I/IKaLII/II/I;

- AJITOPUTMbL KJ'IaCCI/I(I)I/IKaLII/II/I;
- 3ala4ya KJIaCTepUu3alu;

- AJITOPUTMBI KJIaCTEpU3ALINU.

19

BBe,I[eHI/IC B HCKYCCTBLICHHLIP’I HHTCIJICKT U MallIMHHOC 06yquI/Ie. HeﬁpOHHBIe CCTU
PaccmarpuBaembie BOIIPOCHL:

- pelaeMble 3aauH;

- TOJIXO/IbI K 00yUYEHUIO HEHPOHHBIX ceTel

- IPUHLUIIBI IOCTPOEHUS] HEHPOHHBIX CETEN.

20

OcHoBBI HTHGOPMAITHOHHON 0€30TTaCHOCTUM

PaccmaTprBaemble BOIIPOCHL:

- KJIFOYEBBIe IPUHIUIIBI 00ecTiedeHns] HH)OPMAIIOHHOM 6€301MacHOCTH;

- HopMaTHuBHasI 6a3a B 061acTi HHHOPMAIMOHHOK O€30MMaCHOCTH;

- IPOrpaMMHO-aINapaTHbIE CPEJICTBA CUCTEMBI 0OecredeH s HHPOPMAIMOHHON O€30I1aCHOCTH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

OyHAaMUHTATBHBIE OCHOBBI HH()OPMATHKH
B PE3YyJIbTATC BBIMIOJTHCHUA NPAKTUICCKUX pa60T CTYACHT NOJYy4acT 3HaHUA U YMCHUA B obactu
KOOUPOBaHUA I/IHq)OpMaIII/II/I U CUCTCM CUUCJICHHUS.

OCHOBEI APXHUTCKTYPhbI BBIYMCIIMTEIILHON TEXHUKH
B pesynbrate BBINOTHEHHS NPAKTHYECKUX pabOT CTYICHT IOJIy4aeT 3HaHHUs U yMEHHs B 00J1acTH
JIOTHYECKUX OCHOB PabOTHI KOMIIBIOTEPA.

OCHOBEI ¢ MEpCOHAJIbHBIM KOMIIBIOTCPOM
B pesynbrate BBINOTHEHHU NPAKTHIECKUX pabOT CTYJCHT MOMydaeT 3HAHHUS M yMEHHS B 0071aCTH pabOTHI ¢
MIEPCOHATBHBIM KOMIBIOTEPOM H (DaiIIoBON CHCTEMOA.

OcHoBbI ¢ Linux
B pe3ynbTare BRINOIHECHUS MPAKTHUCCKUX paOOT CTYICHT MOJMyYaeT 3HAHHUS U YMEHHS B 00JIaCTH PabOThI €
ornepanuoHHoi cucremoit Linux wa npumepe Pen OC.

[TakeTsl npuknaaHbIX porpaMmM. Pabora ¢ TEKCTOBBIM MPOLIECCOPOM
B PE3yJIbTAaTC BBIMIOJIHCHHUSA NPAKTUICCKUX pa60T CTYACHT IIOJY4aCT 3HAHUA U YMCHUA B obactu
(I)OpMaTI/IPOBaHI/Iﬂ SJICKTPOHHBIX TOKYMCHTOB € TOMOIIBIO MTPUKIIAJHOTO IPOTrpaMMHOTO OecrieyeHusI.

[TakeTs! mpuKIaaHBIX TporpamMM. PaboTa ¢ 3IeKTpOHHBIMU TaOIUIIAMH
B pe3yinbTaTe BHINOIHEHUS MPAKTUUECKUX PaOOT CTYJEHT MOJIy4aeT 3HAHUS U YMEHHS B 00J1acTH
00pmabOTKH JaHHBIX B 3MIEKTPOHHBIX TaOIMIAX ¢ IOMOIIBIO NPUKIATHOTO IPOrPAMMHOT0 OecriedeHH s

ITakeTs! IMPUKIAOHBIX IIPOI'paMM. Pa6oTa ¢ QJICKTPOHHBIMU IMPE3CHTAUAMUA
B pesynbraTe BHINONHEHMS IPAKTUYECKUX pabOT CTYACHT MOJIy4aeT 3HAHUSI U YMEHUs B 00nacTu
MOATOTOBKH 3JIEKTPOHHBIX MPE3EHTAIMH ¢ TIOMOIIBIO MPHUKIIATHOTO MPOTPAMMHOTO OECTICYEHHS.

BBenenue B 0a3el qaHHbIX. MHOXKECTBA
B PE3yJbTAaTC BBINIOJIHCHUA NPAKTUICCKUX pa60T CTYACHT IIOJIy4YacT 3HAHUA U YMCHUA B O6J'IaCTI/I pa6OTbI
CO MHO>XCECTBAMU U BBIIIOJITHCHUS Ol'IepaI_II/Iﬁ Haa MHOXECTBaAMU.

BBG,I[GHI/IC B 0a3bl JaHHBIX. HOCTpOGHI/Ie CXEMBI JaHHBIX
B pe3synprare BRINOTHEHUS MPAKTHYECKUX PaOOT CTYICHT MOIydaeT 3HAaHUSA U YMEHHS B 00JIaCTH
MOCTPOCHHUS CXEMBI 0a3bl JTaHHBIX C TIOMOIIBIO BCTPOCHHBIX HHCTpyMeHToB CYB/I.

10

Baenenue B 6a3b1 qanabix. [loctpoenue 3anpocos k CYBJ]
B pesynbTate BBINIOTHEHHS TPAaKTHIECKUX pabOT CTYICHT IOJIy4aeT 3HAaHHUS M yMEHHS B 00JIaCTH
BbINoSHEeHMs 3anpocoB kK CYB/] Ha a3sike SQL.

11

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
B pesynbrare BHIMOTHEHHS IPAKTUYECKHUX 3aHATUH CTYJCHT MOJIydaeT 3HaHUS U YMEHUs B o0acTu
PaboThI CO CTPYKTYpaMH JAHHBIX U pa3paboTKe arOpuTMaMH.

12

ANTOpPUTMBI U CTPYKTYpBI JaHHBIX. [locTpoeHne anroputmos
B pe3synprare BRINOTHEHUS MPAKTHYECKUX PAaOOT CTYACHT MOJTyyaeT 3HAHUS U YMEHHs B 001aCTH
MOCTPOCHUS aJITOPUTMOB C IIOMOIIBIO UHCTPYMEHTOB IIOCTPOCHUA AUArpaMm.

13

ANTOPUTMBI U CTPYKTYPBI JaHHBIX. CI0KHOCTH alIrOpUTMOB
B PE3yJbTATC BBINIOJIHCHHUSA NPAKTUICCKUX pa60T CTYACHT NOJYy4ac€T 3HAaHUA U YMCHUA B obnactu OLICHKH
CJIOKHOCTH aJITOPUTMOB C TIOMOLIBIO PA3JTMIHBIX HOTaHHﬁ.

14

[IporpammupoBanue Ha Python
B pe3ynpraTe BRINOITHEHUS MPAKTHYECKHUX 3aHATHI CTYIEHT ITOMy4YaeT 3HAHWUS U YMEHHS B 001aCTH
paboThI ¢ IepEMEHHBIMHU Pa3HBIX THUIIOB U ONEPAIMsIMH HaJl HUMH B SI3bIKE MTporpamMMmupoBanus Python.

15

[TporpammupoBanue Ha Python. AnroputmMudrckue KOHCTPYKIIUN
B PE3yJbTATC BBINIOJIHCHHUSA NPAKTUICCKUX pa60T CTYACHT NOJYy4aceT 3HAHUA U YMCHUA B obnactu pa60TI)I C
YCIIOBHBIMHM OllepaTopaMy M IIUKJIAMH B sI3bIKe porpamMupoBanus Python.

16

[IporpammupoBanue Ha Python. ®ynkiun
B pesynbTaTe BBIIOTHEHHS PAKTHIECKUX PAaOOT CTYACHT MOTydYaeT 3HaAHUS U yMEHUS B 001aCTh paboThI C
(hyHKIHAMU B SI3BIKE TIporpaMMupoBanus Python.
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17

[Iporpammuposanue Ha Python. Konnekmun
B PE3YyJIbTATC BBIMIOJTHCHUSA NPAKTUICCKUX pa60T CTYACHT NOJYy4aC€T 3HaHUA U YMCHUA B obnactu pa60TI>I
CO CIIMCKaMU M CJIOBapsIMU B SI3bIKE IporpaMMupoBanus Python.

18

Ananmu3 u BU3YyaJIM3alusl JaHHbIX. bubanorekn BU3yaIU3aliuu
B pesynbrate BBINOIHEHHS NPAKTHYECKUX 3aHATHI CTYJICHT IOJIy4aeT 3HaHUSA M yMEHHS B 001acTH
paboTsl ¢ 6ubmMoTeKoi 00pPadOTKY M aHANM3a JaHHBIX pandas B sS3bIKe MporpaMMupoBaHus Python.

19

Ananus u BU3yanuzanus JaHHeiX. O0paboTKa 1 aHAJIN3 JaHHBIX
B pesynbTaTe BBIIOMHEHHS MPAKTHYECKUX pabOT CTYISHT MOTydaeT 3HAHUS U yMEHUs B 00J1aCTH
00paboTKN M aHAIM3a JAHHBIX ¢ IOMOIIBI0 OMOIMOTEKH pandas B s3bIKe MporpammupoBanus Python.

20

Anamuz u BU3YyaJIM3alusl JaHHbIX. BI/I3yaHI/ISaI_[I/IH JaHHBIX
B PE3YyJIbTATC BBIMIOJTHCHUSA NPAKTUICCKUX pa60T CTYACHT NOJYy4a€T 3HaHUA U YMCHUA B obactu
BU3YyaJIn3alluy JaHHBIXC MMOMOIIBIO pa3INYHbIX OHOJIMOTEK B A3BIKE MporpaMMUupOBaHUsA PythOIl.

21

Busyann3zanus reo1aHHbIX
B PE3yJIbTAaTC BBIMIOJIHCHHUSA NPAKTUICCKUX pa60T CTYACHT NOJY4aCT 3HAHUA U YMCHUSA B obnactu
BU3yaJTM3aIIH T€0JaHHBIX B S3BIKE MPOrpaMMupoBaHus Python.

22

MogenupoBanue TPaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIIUPOBAHUE

B pe3yinbTaTe BHINOIHEHUS MPAKTUUECKUX PaOOT CTYJEHT MOJIy4aeT 3HAHUS U YMEHHS B 00J1acTH
JICKPETHO-COOBITHIHOTO MOJICIUPOBAHKS C TOMOIIbI0 OMOIHOoTeKH SimPy B S3bIKEe MPOrpaMMHPOBAHUS
Python.

23

O06paboTka reoTaHHBIX
B PE3yJIbTAaTC BBIMIOJIHCHUA NPAKTUICCKUX pa6OT CTYACHT NIOJY4aCT 3HAHUA U YMCHUA B O6J'IaCTI/I pa6OTLI C
TeOJaHHBIMU B SI3BIKE TIporpaMMupoBanus Python.

24

BBeieHre B MCKYCCTBBICHHBIN MHTEIUIEKT U MAIIMHHOE 00y4YeHue. OCHOBBI MAIIMHHOTO
00yueHus

B pesynbraTe BHINOIHEHHS IPAKTUYECKUX 3aHATHI CTYJICHT T10JIy4aeT 3HaHHUS U yMEHHS B 00J1acTH
MAaIIMHHOTO 00YYeHus B sI3bIKe IporpamMMupoBanus Python.

25

BBe,I[eHI/IC B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC 06y‘IeHI/IC. PerpeCCPIH
B pe3synbrare BRIIOITHEHUS MPAKTHYECKUX PaObOT CTYCHT MOIydaeT 3HAHUS U YMEHHS B 00IaCTH peIICHHUS
33124 perpeccuy ¢ MOMOIIBI0 MAlIMHHOTO 00y4YeHus B s3bIKe IporpaMMuposanus Python.

26

BBeneHne B UCKyCCTBBIEHHBIN HHTEIJIEKT U MalllMHHOE 00y4yeHue. Knaccudukanus
B pesynbrate BBINIOTHEHHUS NPAKTHIECKUX pabOT CTYJCHT MOJMydaeT 3HAHHUS M YMEHHS B 00JIaCTH PELIeHUs
33124 KJIacCH(UKAIMY ¢ IOMOIIBIO MAIIMHHOTO 00YYeHHs B sI3bIKE NTpoTrpaMMupoBanus Python.

27

BBe,I[eHI/IC B HCKYCCTBLICHHLIﬁ HUHTCIIJICKT 1 MalllTMHHOC 06y‘IeHI/IC. KHaCTepI/IBaHI/I}I
B pe3symnbrare BRINOITHEHUS MPAKTHYECKUX PaObOT CTYCHT MOTyYaeT 3HAHUS U YMEHHS B O0JIACTH PeIIeHHS
3ajJ]a4 KJIaCTepU3alMH C TIOMOIIBI0 MAIIMHHOTO 00yUeHHUs B sI3bIKe porpammupoBanus Python.

28

BBeneHne B MCKYyCCTBBICHHBIN HHTEIJIEKT U MalllMHHOE 00y4yeHue. HeliponHbie cetu
B PE3yJIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX pa60T CTYACHT 1OJYy4aCT 3HAHUA U YMCHUA B obnactu PEHICHU
33124 MaIIMHHOTO 00yUYeHHs! TOMOIIBIO HEHPOHHBIX ceTel B sA3bIKe nporpammuposanus Python.

29

CoBpeMeHHbBIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIUIEKTAa B TPAHCIIOPTHOU OTPACIH.

CucreMbl 00pabOTKH €CTECTBEHHTO SI3bIKA
B pe3synbrare BRINOTHEHUS MPAKTHYECKUX paObOT CTYACHT MOIydaeT 3HAHUS U YMEHHs B 001acTi paboThI ¢
cUcTeMaMu 00pabOTKH €CTECTBEHOTO SI3BIKA.

30

CoBpeMEHHBIE TEXHOJIOTUN UCKYCCTBEHHOI'O MHTEIIIIEKTa B TPAHCIIOPTHON OTpaciIu.
CucTtemMbl KOMIIBIOTEPHOTO 3PEHUS

B PE3yJbTATC BBINIOJIHCHHUSA NPAKTUICCKUX pa60T CTYACHT NOJY4ac€T 3HAHUA U YMCHUA B obJactu pa6OTLI C
CUCTEMAMHU KOMIIBIOTCPHOT'O 3pCHUS.
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31 [MudopmanroHHasi 6€30MaCHOCTh
B PE3YyJIbTATC BBIMIOJTHCHUSA NPAKTUICCKUX pa6OT CTYACHT NOJYy4a€T 3HAaHUA U YMCHUA B UCIIOJIB30BaHUSA
IMpoTrpaMMHO-armnapaTHbie CPEACTBA CUCTEMbL obecrneueHus HH(l)OpMaHHOHHOﬁ 0e30IMaCHOCTH.
4.3. CamocrosiTenbHas padoTa 00y4daroImXCs.
Ne
Bun camocrosiTensHOM paboThI
/1
1 |IToaroroBka K 1abOpaTOPHBIM pabOTaM U MPAKTUIECKUM 3aHATHIM
2 |M3ydenHue yuyeOHOM TUTEPATYPHI
3 | IlogroroBka K MpOMEXYTOYHON aTTEeCTALINH.
4 | IloaroToBKa K TEKyIIeMy KOHTPOJIIO.

5. Ilepeuenr wu3maHuil, KOTOpPHIE PEKOMEHIYETCS HCIOIb30BATh IPHU

OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

Excel : YueOHo-MeTOMMUECKOE TTOCOOME TSI BY30B /
C. B. Kanmsikosa, E. 1O. Spomesckas, 1. A.
WBanoBa. — 3-¢ m3j., crep. — Cankr-IlerepOypr :
Jlanp, 2022. — 136 c. — ISBN 978-5-507-44447-2.

— TekcrT : 2IIeKTPOHHBIN

11\/?1 bubmmorpaduyeckoe onucanne Mecro nocryna

1 Kyaunos, 0. . OCHOBBI COBpeMEHHOMI https://e.lanbook.com/book/392393
uHpOpMaTHKY : yueOHOe mocodue ans By3os / FO. M. | (nara obpamenus: 30.04.2025)
Kyaunos, ®©. ®. [Tamenko. — 6-e uza., crep. —
Cankr-IlerepOypr : Jlans, 2024. — 256 ¢. — ISBN
978-5-507-47572-8. — TeKcT : 2IIeKTPOHHBIN

2 Jlorynoga, O. C. Undopmaruka. Kypc nexiuii https://e.lanbook.com/book/213206
yue6unk / O. C. JloryHOoBa. — 2-¢ M3/1., ucnp. u jom. | (#ara oOpamenus: 30.04.2025)
— Camnxkr-IletepOypr : Jlanp, 2022. — 148 c. —
ISBN 978-5-8114-3266-0. — TeKcCT : 31€KTPOHHBIN

3 | 3akmsxos, I1. B. Unpopmaruka : yue6Huk / I1. B. https://e.lanbook.com/book/241034
3akyskoB. — 5-€ u3a. — Mocksa : JIMK Tlpecc, (nara obpamtenus: 30.04.2025)
2021. — 750 c. — ISBN 978-5-97060-921-7. —
Tekcr : 27eKTpOHHBIN

4 | Opnoga, 1. B. Undopmaruka. [Ipaktiuueckue https://e.lanbook.com/book/358664
sananus / U. B. Opnosa. — 2-¢€ u3j., crep. — Cankr- | (2ata obpamenns: 30.04.2025)
[TetepOypr : Jlans, 2024. — 140 c. — ISBN 978-5-
507-47294-9. — TekcT : JIeKTPOHHBIN

5 Kanmeikosa, C. B. Pa6ora ¢ Tabiumamu B Microsoft https://e.lanbook.com/book/226487

(mara obpamenus: 30.04.2025)




6 | Mudopmaruka. [Ipuknaaaeie nmporpamMmmusie cpeacta | https://e.lanbook.com/book/369905
: yuebHOe mocobue / A. A. Kapaska, E. C. Boponosa, | (zata obpamenus: 30.04.2025)
O. H. UBanoga [u ap.]. — HoBocubupck : CI'YBT,
2023. — 225 c. — Tekcr : 2IeKTPOHHBIH

7 | Opnsuckas, H. I1. Madopmatuka : yuebHoe nocobue / | https://e.lanbook.com/book/254276
H. I1. Opnsackas. — Kpacronap : Ky6I'AY, 2020. — | (nata obpamenns: 30.04.2025)
158 ¢. — ISBN 978-5-907373-16-7. — Tekcr :
ANEKTPOHHBIN

8 | Jlonymanckwuii, B. A. Uadopmaruka u kommeiotep : | https://e.lanbook.com/book/171025
yue6Hoe nocobue / B. A. JlonmymaHckuii, — (nata obpamenus: 30.04.2025)
Boponex : BITYUT, 2020. — 132 c. — ISBN 978-5-
00032-480-6. — TekcT : 2JIeKTPOHHBII

9 Toxmakos, I'. I1. ba3sl manabix: Mogenu u https://e.lanbook.com/book/259706
CTPYKTYPHI JaHHBIX, 361K SQL, mporpammupopanne | (Aara oopamenns: 30.04.2025)
0a3 maHHbIX : yueOHOe nocodue / I'. I1. TokmakoB. —
Vabsaoscek : YaI'TY, 2021. — 362 ¢. — ISBN 978-5-
9795-2184-8. — TeKcT : 2JIeKTPOHHBIN

10 | Aradonos, A. A. OcHoBbI TexHOIOTHH 6a3 manubix : | https://e.lanbook.com/book/406457
yuebHoe mocobue / A. A. Aradponos, A. M. benos. — | (1ara obpamenns: 30.04.2025)
Camapa : Camapckuii yausepcurtet, 2023. — 304 c.
— ISBN 978-5-7883-1915-5. — Tekcr :
3JIEKTPOHHBIN

11 | Konecuukos, A. A. Ba3bl mpoctpancTBeHHbIX qaHHbIX | https://e.lanbook.com/book/317426
: yueGHO-MeToIMuecKoe mocodue / A. A. (nata obpawenust: 30.04.2025)
Konecnukos, I1. }O. byrakoB. — HoBocubupck :
Cr'yTurt, 2022. — 87 ¢. — ISBN 978-5-907513-38-
9. — TeKcT : ANeKTPOHHBIN

12 | ITaBnoB, JI. A. CTpyKTypbl U anroput™sl 00padotku | https://e.lanbook.com/book/156929
JaHHBIX : yueOHuk 1s By30s / JI. A. Tlasmios, H. B. (nara obpamenus: 30.04.2025)
[TepBoBa. — 3-e u3n., crep. — Cankr-IlerepOypr :
Jlaub, 2021. — 256 ¢. — ISBN 978-5-8114-7259-8.
— Texcr : 251eKTpOHHBIN

13 | CkBoprosa, JI. A. CTpyKTypBI B alrOpUTMBI https://e.lanbook.com/book/218699
00pabOTKH JaHHBIX : y4eOHO-MeTOquUeCKoe Tocobue | (1ata obpamenns: 30.04.2025)
/ JI. A. CkBoproa, K. B. I'yces, C. M. Tpyuns. —
Mocksa : PTY MUPDA, 2021. — 235 ¢. — Teker :
JJIEKTPOHHBIN

14 | Tutos, A. H. Python. OGpaboTka qaHHBIX : y4eOHO- https://e.lanbook.com/book/331019
Mmetoandeckoe mocodue / A. H. Tutos, P. ®. Tazuesa. | (1ata odpawenus: 30.04.2025)
— Kaszans : KHUTY, 2022. — 104 ¢. — ISBN 978-5-
7882-3171-6. — TeKcT : JIeKTPOHHBIN

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

nepeBoj ¢ anruiickoro A. B. Cractuna. — Mockaa :
JMK TIlpecc, 2021. — 262 c¢. — ISBN 978-5-93700-
104-7. — TekcT : NMeKTPOHHBII

(marta oopamenus: 30.04.2025)




16

Kanutsun, B. A. BBenenue B nporpaMmMupoBaHue Ha
Python : yue6Hoe mocobue / B. A. KanutBuH. —
Junenx : Jlunenxwuii I'TTY, 2023. — 84 ¢. — ISBN
978-5-907655-86-7. — TeKCT : 3JIeKTPOHHBII

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

17

Makkunnu, Y. Python u ananu3 nanapix / Y.
MakKuHHH ; IEPEBOJ C aHTJIMICKOro A. A.
CruHKUHA. — 2-0€ U3/1., UcTp. U A0 — MoOcCKBa :
JMK TIlpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5. — TeKcT : AIeKTPOHHBIN

https://e.lanbook.com/book/131721
(mara obpamenus: 30.04.2025)

18

[Ilepbakos, B. B. ['eonndopmarimonnas cuctema u
['NC-Texnonoruu : yueOHO-METOUECKOE Tocodue /
B. B. lllep6akoB. — Hoocubupck : CI'YIIC, 2022.
— 36 c.— ISBN 978-5-00148-318-2. — Tekcr :

3JIEKTPOHHBIN

https://e.lanbook.com/book/356279
(marta oopammenus: 30.04.2025)

19

['opOaueB, A. M. MoaenupoBaHue TpaHCIOPTHBIX
cucteM B cpene AnyLogic : yueOHOE Tocodme / A. M.
['op6aueB. — Cankr-IlerepOypr : [II'YIIC, 2020. —
47 c. — ISBN 978-5-7641-1482-8. — Tekcer :

ANEKTPOHHBIN

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

20

bananos, A. H. Mamunaaoe o0yueHue u
UCKYCCTBEHHBIN MHTEIIJIEKT : yueOHoe mocodue ais
By30B / A. H. bananoB. — 2-e u3n., crep. — CaHKT-
[erepOypr : Jlanp, 2025. — 172 c. — ISBN 978-5-
507-52891-2. — TeKcT : IIeKTPOHHBIN

https://e.lanbook.com/book/462248
(marta obpamenus: 30.04.2025)

21

MuTtuna, O. A. TeXxHOJIOTUU U UHCTPYMEHTapUit
MaIIMHHOTO o0y4deHus : yuebHoe nocodue / O. A.
Mutuna, B. B. )KapoB. — Mocksa : PTY MUPDA,
2023. — 203 c. — ISBN 978-5-7339-1758-0. —

Tekcr : 27eKTpOHHBIN

https://e.lanbook.com/book/368633
(mara ooparenus: 30.04.2025)

22

3aneyHukoB, C. B. OCHOBbI MHTEUIEKTYaIbHOIO
aHaJIM3a IaHHBIX U MAIIMHHOTO 00y4eHus: KoHcrekt
nekuuii : yaeonoe nmocodue / C. B. 3aneuynukoB. —
Mocksa : HUAY MU®DU, 2022. — 136 c. — ISBN
978-5-7262-2856-3. — TeKCT : 3JIeKTPOHHBII

https://e.lanbook.com/book/355580
(mara ooparenus: 30.04.2025)

23

JIn, I1. Apxutextypa untepaera semeit / I1. JIu ;
nepeBoj ¢ anruiickoro M. A. Palitmana. — MockBa

: AMK TIlpecc, 2020. — 454 ¢. — ISBN 978-5-97060-
784-8. — TeKcCT : AIeKTPOHHBIN

https://e.lanbook.com/book/345134
(marta oopamenus: 30.04.2025)

24

Peiin, T. C. OcHoBBI HHGOPMAITMOHHOI
6e3onacHocTH : yueoHoe nmocodue / T. C. Peiin, B. B.
Toprynskun. — Kemeposo : KemI'VY, 2024. — 117 c.
— ISBN 978-5-8353-3270-0. — TekcrT :
JJIEKTPOHHBIN

https://e.lanbook.com/book/427526
(mara obpamenus: 30.04.2025)

25

Hecrepos, C. A. OcHOBBI HH(POPMALIMOHHOM
6e3omacuoctu / C. A. HecrepoB. — 3-e u3., crep. —

https://e.lanbook.com/book/370967
(mara obpamenus: 30.04.2025)




Cankr-IlerepOypr : Jlans, 2024. — 324 c. — ISBN
978-5-507-49077-6. — TeKcCT : 3JIeKTPOHHBII

6. IlepedueHb COBpPEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JMaHHBIX W
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

- JJIGKTPOHHO-OMOIMOTeYHasi cuctemMa HaydHo-TeXHHMYEeCKOH OHOIMOTEeKH
PYT(MUUT) (http://library.miit.ru/);

- 3JICKTPOHHO-0MOIMoTeuHas cuctema Jlans (https://e.lanbook.com/)

- JIOKYMEHTaIUs 1o SI3BIKY MIPOrpaMMHUPOBAHUSI Python
(https://docs.python.org/3.12/);

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

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

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

- JIOKyMEHTAIUs 10 OnOIMOTEKE Bokeh
(https://docs.bokeh.org/en/latest/docs/user _guide.html);

- JOKYMEHTAIUs o oubmmoTeKe Pygal

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

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

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

- IOKyMEHTAaIIUs 10 TUIaTpopMe UMHUTAIMIIHOOTO MojieupoBanust AnyLogic
(https://anylogic.help/ru/);

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

- JokyMmeHTtamus mo  OmOmmorteke  Scikit-Learn  (https:/scikit-
learn.org/stable/user _guide.html);

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

7. IlepeyeHb  JHUIEH3UOHHOIO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CIedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

- TaKeT MPUKJIAHOTO IPOrpaMMHOTro obecrieueHust (0PrCHbIC TPUITOKECHHUS);
- SI3BIK TIporpamMmupoBanus Python;



- rutatrgopMa UMUTAIMOHHOTO MoenupoBanus AnylLogic;
- postgreSQL,;
- postman.

8. Omnwucanme MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW s
OCYUIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOoIecca MO AUCHUILTHHE (MOJIYIIO).

AyauTtopust JUIsl TIPOBEICHUS 3aHSATUH JICKIIMOHHOTO THIA JODKHA OBITh
OCHAIIIEHa TIEPCOHAIBHBIM KOMITBIOTEPOM UM Ha0OpOM JIEMOHCTPAIMOHHOTO
000pyIOBaHUSI.

Aynutopuss s TPOBENEHUS TMPAKTUYCCKUX M J1a0OpaTOPHBIX 3aHITHIA
J0JHKHA OBITH OCHAIIICHA MTePCOHATFHBIMU KOMITBIOTEPAMH.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auer B 1 cemectpe.
DK3aMeH BO 2 CEMECTpE.

10. OueHouHbIE MAaTEPUAIIBI.

OreHOYHBIE MaTepUaNbl, TPUMEHSIEMBIE TTPU MTPOBEACHUH TPOMEXKYTOUHOM
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).



ABTOpBI:

CTapUIMii IpernoaBaTeb Kadeapsl
«IudpoBble TEXHOJIOTUN YIPABICHUS
TPAHCIIOPTHBIMU MTPOIIECCAMI)

CoracoBaHo:

1.0. 3aBEYIOIIero Kadeapoi
MullOTC

3aenyronmii kadeapon LITYTII

[Ipencenarens yueOHO-METOIUYECKOM
KOMUCCHUU

N.C. PazxxuBaiikua

B.B. barunosa

B.E. HyroBuu

H.A. AanpusiHoBa



