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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enbto ocoBenus: pucuunuinbl « MHPoOpMaTHKa U OCHOBBI UCKYCTBEHHOTO
WHTEJUICKTay sBJseTcs (QopmupoBaHue y oOydarommxcs (¢(yHIaMEHTAIBHBIX
3HaHUU U YMEHUH B 00yiacTU MHPOPMATHKU M MH(DOPMAILMOHHBIX TEXHOJOTHUH,
MIPOTrPaMMUPOBAHMS, aHAJIN3A TAHHBIX U UCKYCCTBEHHOTO HHTEIIICKTA.

3amaun JaHHOW TUCHUTIIIUHBI:

- (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, Mpeodpa3zoBaHus U TIEpPeaayH;

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

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

- ¢popmupoBanue (PpyHIaMEHTaIbHBIX 3HAHUN U YMEHUHN B 00J1aCTH pabOTHI €
MaKeTaMu MPUKIAAHOTO IPOrPaMMHOT0 00ECIICUCHHUS;

- ¢hopmupoBaHue GyHAAMEHTAIbHBIX 3HAHUNW U YMEHUN B 00JaCTU paOOTHI
0a3 TaHHBIX U CUCTEM yIpaBJieHUsI 0a3aMU JTaHHbIX;

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

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

- hopmupoBanue GyHIaMEHTAIBHBIX 3HAHUN U YMEHUH B 00J1aCTH aHAJIU3a U
BU3yanm3aiuu 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
MaIIMHHOTO O0Y4YEeHUS U UCKYCCTBEHHOT'O MHTEIICKTA;

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

- (opmupoBanue (QyHIAMEHTAIBHBIX 3HAHUA W YMEHUW B 00JacTH
texHonoruii Murepuera Bemeit (IoT) B TpaHCHOPTHBIX cCUCTEMAX;

- (hopmupoBanue PpyHIaMEHTATBHBIX 3HAHUN U YMEHUN B 0071aCTH 00JIaYHBIX
mw1atGopm u HudpPOBHIX CEPBUCOB;



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

2. [InanupyemMbie pe3yabTaThl 00yUYEHHUS MO JUCHUILUIMHE (MOJIYITIO).

[Tepeyerr GopMHUpPYEeMBIX pe3ylbTaTOB OCBOCHHSI  00pa3oBaTEIHLHOM
porpaMmbl (KOMIIETEHIIUM) B pe3yJibTaTe OOy4YEHUS 110 JUCIUIUIUHE (MOTYIIIO):

OIIK-1 - CnocobeH pemaTh WHXEHEPHBIE 3a7aud B MPOQPECCHOHATBHON
NEATEIBHOCTH C UCIIOIb30BaHUEM METOJ0B ECTECTBEHHBIX HAYK, MATEMAaTUYECKOTO
aHaJIM3a U MOJIEJINPOBAHMS;

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

IIK-7 - Cooco0eH K 3KCIuTyaTallid WH(POPMAIMOHHO-aHAIUTUYECKUX
ABTOMAaTU3MPOBAHHBIX CUCTEM IIPU OPraHM3ALUU MACCAKUPCKUX IEPEBO30OK HA
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

OOGy4eHue 1o JUCUUILIUHE (MOIYJIIO) MPENOJaraeT, YTo MO €ro pe3yJibTaTam
oOyyJarommuiicst Oyer:

3HaTh:

- OCHOBHBIE TTOHSITUS U UICTOPUIO PA3BUTHS MHOOPMATUKH U BEIYUCITUTEIHLHOM
TE€XHUKHU;

- BUJIbl, CBOICTBA U CIIOCOOBI KOJUPOBaHUS MH(GOpMALIHH;

- CUCTEMBbI CUUCJICHUS Y JIOTUYECKUE OCHOBBI pabOTHI KOMITBIOTEPA;

- apXUTEKTYpy BBIYMCIUTEIBHOM TEXHUKU W TPUHLUUNBI PadbOThHI
ONEPAIMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETE€U U MPOTOKOJIOB MEPEAAYH TAHHBIX;

- BUIBI TPOTPAMMHOTO OOECIICYCHHS W OCHOBHBIE (PYHKIIUU O(UCHBIX
MIPUJIOKEHUM;

- MPUHITUIIBI paOOThI ¢ 6a3aMU TaHHBIX U s3BIKOM SQL;

- OCHOBHBI€ AJITOPUTMBI U CTPYKTYPHI TaHHBIX;

- CHHTaKCHC U OCHOBHBIE KOHCTPYKIIMH Si3bIKa IporpaMMmupoBanus Python;

- MPUHITUIIBI aHAIN3a U BU3YyaIu3alluu JaHHBIX;

- OCHOBBI paboThI ¢ reogaHHbIMU U [ IC-cucTemamu;

- METOJIbl MOJETUPOBAHUS TPAHCIIOPTHBIX MOTOKOB;

- OCHOBHBIC TIOHATHSI U METOJbI MAITUHHOTO OOYYEHUSI M HUCKYCCTBEHHOTO
WUHTEJJIEKTA,

- TPUHIUIBI PabOThl CHCTEM KOMIIBIOTEPHOTO 3peHHS U 00paboTKu
€CTEeCTBEHHOTO SI3bIKA;



- ocHOBbI TexHosioruit Uutepuera Beuieit (IoT);
- PUHITUIIBI paOOThI 00JAYHBIX IIATGOPM U TIUPPOBBIX CEPBUCOB;
- OCHOBBI HH(OPMAIIMOHHOM 0€30MaCHOCTH.

Ymern:

- paboTaTh ¢ pa3MUYHBIMUA CUCTEMaMU CUHCIICHUS U BBIMOJIHATH JIOTUYECKUE
oreparumy;

- HCIOJb30BaTh OCHOBHBIE (YHKIIMH OINEPAIMOHHBIX CHUCTEM, BKIIOYas
Linux;

- MPUMEHATh O(QUCHbIE NPUIIOKEHHS [JIi pabOThl € JOKYMEHTaMH,
TaOJIMIIAMH U TIPE3CHTALUSIMU;

- NPOEKTUPOBaTh U paboTaTh ¢ 0a3zaMu JAHHBIX, BBITIOJHSITH 3alPOCHl Ha
sa3bike SQL;

- pa3pabaThIBaTh U aHATM3UPOBATH AITOPUTMBL;

- MpOTPaMMHUPOBATh Ha sA3bIke Python, ncnonb3ys pa3nuyHbIC TUITH JAHHBIX,
CTPYKTYPHI U (QDYHKIIHH;

- aHANIM3UPOBATh W BU3YAJIM3UPOBATH JIAHHBIE C TOMOIIBI0 OUOIMOTEK
Python;

- paborats ¢ reoganubiMu U ' UC-cuctemamu;

- CO371aBaTh MOJIEJIA TPAHCIIOPTHBIX TTOTOKOB;

- IPUMEHSITh METO/IbI MAIIMHHOTO OO0YYCHHMS JJIsl PEIICHUS 33a]]a4 PETPECCHH,
KJIacCU(UKALMU U KIaCTepU3aIiy;

- HCTIOJIb30BATh OMOIMOTEKH JIJ1s1 pa0OThI ¢ HEHPOHHBIMU CETSAMH;

- pabotatb C CHUCTEMaMH KOMIIBIOTEPHOTO 3peHus U 00paboTKu
€CTECTBEHHOT'O SI3bIKa;

- mpoeKTupoBaTh ycrpoiictBa MuTtepuera Bemeii (IoT);

- HCTOJBb30BaTh 0OJauHble mIatGopmbel U TectupoBath APl mudpoBbix
CEPBHCOB;

- MPUMEHSATHh OCHOBHBIC MPUHITATIBI HH(POPMAIIMOHHON O€30TTaCHOCTH.

Baangern:

- HaBBIKAMU PAOOTHI C TMEPCOHAIBHBIM KOMITBIOTEPOM U Pa3TUYHBIMU
ONEepaIlMOHHBIMU CUCTEMaMU;

- HaBBIKAMH HCIMOJb30BaHMS O(MUCHBIX TPUIOKEHUW IS PEIICHUS
podheCCHOHANIBHBIX 33]1a4;

- HaBBIKAMU TIPOCKTUPOBAHUS U pabOThI ¢ 6a3aMU JTaHHBIX;

- HaBbIKaMU pa3pabO0TKU aJITOPUTMOB M IIporpamMM Ha si3bike Python;

- HaBbIKAMHU aHaju3a M BU3YaJM3allMd JIAHHBIX C UCIOJIb30BaHUEM
CHEIHATU3UPOBAHHBIX OMOINOTEK;

- HaBBIKaMU PaboTHI ¢ TeoganubiMu U [ UC-cuctemamu;



- HAaBBIKAMHU MOJEIMPOBAHUS TPAHCIIOPTHBIX ITOTOKOB;

- HaBBIKAMH [IPUMEHEHHUS METOJI0B MAIIIMHHOTO 00YYEHUSI K UCKYCCTBEHHOTO
MHTEJUIEKTA JIJIs1 PENIEHUS PAKTUYECKUX 3a/aY;

- HaBbIKaMH paboThl ¢ TexHoJorusmu Muateprerta Bemieit (IoT);

- HaBBIKAMHM HCMOJB30BaHUS 0ONauHbIX miaTpopMm u padotel ¢ API
IU(POBBIX CEPBUCOB;

- HaBbIKaMU oOecreueHus: MHPOPMAIIMOHHOW 0€e30MacHOCTH MpH padoTe ¢
KOMIIBIOTEPHBIMU CUCTEMAMHM.

3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O0uas TpyA0€MKOCTb JUCHUIUIUHBI (MOYJIA).

OO6mast TPyIOEMKOCTh AUCIHUIUIMHBI (MOJyJsA) coctaBisieT 6 3.e. (216
aKaJIeMHUYECKHUX yaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  pabOTHUKaMU ©W  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMU K peaau3alii 00pa30BaTEIbHONW MPOrpaMMbl HA UHBIX YCIIOBUSX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KonnuectBo yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero

Nel | Ne2

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

3aHATHS JEKIIHOHHOTO THIIA 64 32 32

3aHsATHSI CEMHUHAPCKOTO THIIA 96 48 48

3.3. O6bemM mucCHUIUIMHBI (MOAyYJisi) B (OpME CaMOCTOSITENIbHOW pabOThI
oOydJaronuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIMIMXCA C
MeJarorn4ecKuMU pabOTHUKAMHU U (WJTH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTrenpHON TpOrpaMMbl HAa HHBIX  YCIOBUAX, TMPU  MPOBEIACHUH
IPOMEKYTOUYHOM aTTECTAIlMH COCTABIIAET S6 aKaeMHUECKUX Jaca (OB).

3.4. ITpu oOy4eHMH IO MHAUBUAYATILHOMY YICOHOMY IIJIaHy, B TOM YHCIIC TPH
YCKOPEHHOM 00Yy4YeHHH, 00BbEeM JTUCHUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITENNHHON pabOThl 00yJaIOMuUXCs, a TakkKe B (hopme
KOHTaKTHOU pabOThl OOy4YarOMIMXCA C MEJaroru4ecKuMy paboOTHUKAMHU U (WJTHN)
JUIaMH, TIPUBJIEKAEMBIMH K peaIM3aIliid 00pa30BaTEILHON MPOrpaMMbl Ha MHBIX
YCIIOBUSX, IPU MPOBEACHUHU MPOMEKYTOYHOM aTTeCTallUU.




4. ConepxaHue JUCUUTUIUHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOTO THUIIA.

/o

Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

(DYHI[aMI/IHTaJ'IBHBIC OCHOBBI HH(bOpMaTHKH
PaccmaTpuBaemble BOIIPOCHI:

- UCTOPUS Pa3BUTUS NHOOPMATUKY U BEIMUCIUTEIHHON TEXHHUKHY;
- MOHATHE HH)OPMAITHH;

- BUIIBI M CBOWCTBA HH(OpMAIHY;

- KOOUpOBaHWE HH(POPMAITHH;

- CHCTEMBI CUUCIICHHS.

OCHOBEI APXUTCKTYPhbI BBIYHCIIUTEILHON TEXHUKH
PaccMarpuBaeMble BOIIPOCHL:
- JIOTHYECKUE OCHOBBI PA0OTHI BEIYUCIUTEIHHON TEXHUKH;

- APXUTEKTYPA BBIYMCIUTEIBHON TEXHUKHU: IIPOLECCOP, IaMATh, YCTPOICTBA BBOIa-BbIBOJA.

OrnepalinOHHBIE CUCTEMBI U CETH
PaCCManI/IBaCMLIe BOIIPOCHI:

- IPAHIUIIBI pa6OTLI ONCpAalMOHHBIX CUCTEM;

- TCXHOJIOTMH BUPTYaJIn3allu U KOHTeﬁHCpHSaHI/IH;

- KOMIIBIOTEPHBIC CETU U MPOTOKOJIBI NIEPEAaYn JaHHBIX.

OcHoBBI pa0OTHI C TEPCOHATBHBIM KOMIIbIOTEpOM Ha npumepe Pen OC
PaccMarpuBaeMble BOIIPOCHL:

- OCHOBBI Pa0OTHI C IEPCOHATBHBIM KOMITBIOTEPOM U (aifIoBOI CHCTEMOI;

- pabora B Linux Ha mpumepe PEJ] OC.

[IporpammHuoe obecrieueHue
PaCCManI/IBaeMLIC BOIIPOCHI:

- BUABI IPOTPAMMHOTO O6€CH€‘I€HI/I$I;
- MaKCThI IPUKIIAAHBIX IMTPOTpaMM.

OducHbie mpunoxxenus (4 9)

PaccmarpuBaemble BOIPOCHL:

- 0030p OHCHBIX MPHIOKCHHIA;

- OCHOBHBIE (D)YHKIHOHATIbHBIE BO3MOXHOCTH O(QUCHBIX MIPHIIOKEHHUIL.

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

PaccMaTpuBaembie BOIPOCHT:

- monsitue 0a3el nanHbiX (B/]) u cucremsl ynpasnenns 6a3amu ganubx (CYB/);
- PeJISIIMOHHAsT MOJIENb JIAaHHBIX.

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

- MHOKECTBA;

- Omepaluy HaJl MHOKECTBaMHU.

Brenenne B 6a3pl qanHBIX. SQL
PaccmaTpuBaemble BOIPOCHI:

- CTPYKTYPHPOBaHHBIN SI3bIK 3arpocoB (SQL);
- mpocTsle 3anpocsl K CYB/I.

10

AJNTOPUTMBI U CTPYKTYPBI JaHHBIX
PaccmarpuBaeMbie BOTIPOCHL:
- OCHOBBI CTPYKTYP IaHHBIX;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1
- aJTOPUTM, aJITOPUTMBI COPTHUPOBKH U TTOMCKA;
- OLICHKA CJIOKHOCTH aJITOPHUTMOB.

11 |AnropuTMUYECKHE 3a7a9U

PaccmarpuBaeMblie BOpOCHI:

- peKypcHs U IUHaAMHUYeCcKoe MPorpaMMHUpOBaHue (Ha IpUMepe 3aa4 JOTUCTUKH);
- aITOPUTMBI TONCKA KPAaTYANIIETO MyTH;

- 331aya KOMMHBOsDKepa U Apyrue NP-nonHele 3ana4m;

- ONTUMU3AIHS MaPIIPYTOB.

12

[IporpammupoBanue Ha Python. OcHoBBI

PaCCManI/IBaeMI:Ie BOIPOCHI:

- BBezieHue B Python: ycraHoBKka si3bIka porpaMMpOBaHUs, yCTAHOBKA U paboTa ¢ HHTETPUPOBAHHOM
cpenoi pa3paboTKu;

- OCHOBHBIE THUIIBI JaHHBIX U onepanuy B Python;

- YCJIOBHBIE OTepaTophl ¥ LUKIIBI B Python.

13

[IporpammupoBanue na Python. Komnekiuu
PaccmarpuBaeMble BOIIPOCHL:

- pabora co cnmckamu B Python;

- pabora co cioBapsimu B Python;

- paboTa ¢ MHOXecTBaMu B Python.

14

[TporpammupoBanue Ha Python. ®ynkuuun
PaccMarpuBaeMble BOIIPOCHL:
- byHkuum B Python.

15

Ananus u BU3yaJIM3alus JaHHBIX. BI/I3yaJII/I3aHI/I$I
PaccmarpuBaeMbie BOIIPOCHL:

- OCHOBBI BU3YaJIH3aLl11 JAHHBIX;

- moctpoeHue rpadukos B Python.

16

Ananu3 u BU3yaJIn3allus JaHHBIX. OCHOBBI aHaIN3a JaHHBIX
PaccmarpuBaemble BOIPOCHL:

- OCHOBBI CTaTHCTHUKH;

- BBeJIcHHE B OuOmoTeky pandas.

17

AHanu3 u Bu3yanm3anus JanHbix. O0paboTka v aHaau3 TaHHbBIX
PaCCManI/IBaeMLIC BOIIPOCHI:

- 3arpy3ka u 00paboTka qaHHEIX B Python;

- TPYIIIAPOBKA U arperanus naHHeX B Python.

18

Pabora ¢ I€OJaHHbIMU

PaccmarpuBaemble BOIPOCHI:

- OCHOBBI PabOTHI cucTeM rIo6ansHOTO nosunnoHupoBanus (GPS u TJIOHACC);
- pabora c reoganHeiME B Python;

- BU3yaJIM3alys IT'e0JaHHbIX.

19

['eonHpopManMOHHBIE CUCTEMBI
PaCCManI/IBaCMLIe BOIIPOCHI:

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

20

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

- OCHOBBI TEOPUH MacCOBOT0 OOCITYKHBaHHUS;

- IUCKPETHO-COOBITHITHOE MOJICTUPOBAHHE.

21

MonenupoBaHue TPaHCIOPTHBIX MOTOKOB. AT€HTHOE MOJECTUPOBAaHNE
PaCCManI/IBaeMLIC BOIPOCHI:




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- ar€HTHOC MOJCIINPOBAHUE;
- AnyLogic.

22

BBeI[eHI/IC B HCKYCCTBBICHHBIP'I HUHTCIJICKT 1 MallIUHHOC o6yquI/Ie. BBG,Z[GHI/IG
PaccmarpuBaeMblie BOpOCHI:

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

- obnmactu mpumernenuns MU B TpaHCIIOPTHO# oTpaciy.

23

BBenenne B MCKyCCTBBIEHHBIM MHTEIUIEKT M MamuHHOE o0y4yenue. Ocnossl MU
PaccmarpuBaemblie BOIPOCHI:

- OCHOBBI MaIIMHHOTO O00Yy4eHUs: 00yUeHHE ¢ yuuTeaeM 1 0e3 yIuTes;

- 3a/la4a perpeccum;

- BUABI pErpeccuu.

24

BBenenue B HCKYCCTBLIGHHLIﬁ HHTCIJICKT U MallIMHHOC 06yquI/Ie. KJ'IaCCI/IQ)I/IKaHI/IH n

KilacTCpu3anusa
PaCCManI/IBaeMHe BOIPOCHI:

- 3aga4a KJ'IaCCI/I(bI/IKaL[I/II/I;

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

- AJITOPUTMBI KJIACTCPU3ALIUU.

25

BBGI[GHI/IC B HCKYCCTBLIGHHLIﬁ HUHTCIJIJICKT U MAallIMHHOC 06y‘IeHI/Ie. HeﬁpOHHBIe CCTU
PaccMarpuBaeMble BOIIPOCHL:

- pelaeMble 3a/1auu;

- MOAXO/IBI K O0yUEHUI0 HEHPOHHBIX ceTeil

- IPUHUUIBI HOCTPOEHUSI HEHPOHHBIX CETEH.

26

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJIEKTAa B TPAHCIIOPTHON OTPACIIH.

KommnbrorepHoe 3peHue u 06paboTka eCTeCTBEHHOTO sI3bIKa
PaCCManI/IBaeMHC BOIIPOCHI:

- CUCTEMbI KOMIIBIOTEPHOI'0 3PEHUS B TPAHCIIOPTHOM 0Tpaciy;

- 06pab0TKa €CTECTBEHHOTO S3BIKA B TPAHCIIOPTHOM OTpaciu.

27

COBpeMeHHHC TEXHOJIOTUU HCKYCCTBECHHOI'O MHTCJIJICKTA B TpaHCHOpTHOﬁ OoTpaciiu.

PCKOMGHI[EITCJ'IBHBIG CHCTCMbI
PaCCManI/IBaGMHC BOIIPOCHI:
- PCKOMCHAATCIIbHBIC CUCTCMBI B TpaHCHOpTHOﬁ OTpacyiu.

28

Nurepener Benieit (IoT) B TpancniopTHbIX cucteMax. OcHoBbl MHTepHeTa Bemiei (IoT)
PaccmaTpuBaemble BOTIPOCHI:

- ocHoBBI MHTepHETA Bemreil (IoT);

- mpoToKOoIbI cBsi3u it HTepHeTa Bemieit (1oT).

29

Wntepener Beweit (IoT) B TpancnopTHBIX cucteMax. COop 1 00paboTKa JaHHBIX
PaccmarpuBaemble BOIPOCHI:

- cbop nanubIX ¢ [oT-ycTpoiicTs;

- o0paboTka gaHHbIX ¢ [oT-ycTpoiicTs;

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

30

O6naynble 1aTHopMbI

PaccmarpuBaemble BONIPOCHI:

- Poccuiickue ob6maunsie mnatgopmer: Yandex O6mako u aqbTepHATHBEL,
- 3a]1a91 00JIAYHBIX TUIaTGOpPM;

- 0030p BO3MOKHOCTEH OONBIYHBIX ITATHOPM.

31

[{udposbie cepBHUCHI
PaCCManI/IBaeMLIC BOIPOCHI:
- HU(POBBIC CEPBUCHI;
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- apXUTEKTYypa COBPEMEHHBIX IHU(POBBIX CEPBHUCOB;
- uHTerpanus cuctem, API.

32

OcHOBBI HTHGOPMAITMOHHON 0€301acHOCTUM (2 )

PaccMarpuBaeMble BOIIPOCHL:

- KJIIOYEBBIC IPUHIUIIBI 00ecriedeHust HH(POPMALIMOHHOM OE30II1aCHOCTY;

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

- MPOTpaMMHO-aIMIapaTHRIE CPEICTBA CUCTEMBI 00ecTieueHI HHPOPMAIMOHHONW 6€30acHOCTH.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HaunmenoBanue 1abopaTopHbBIX paboT / KpaTKoe CoJiep:KaHue

@yHIaMUHTaIbHbIE OCHOBBI THPOPMAaTUKU
B pe3ynbraTe BBINOIHEHUS Ta0OPATOPHBIX pabOT CTYICHT MOTy4YaeT 3HAHUI U YMEHUS B 00JIaCTH
KOJUPOBAaHHA HH(POPMAIUU U CUCTEM CUHCIICHUSL.

OCHOBEI C NNEpCOHAJIbHBIM KOMIIbFOTCPOM
B pesynbraTe BHINONHEHHUS J1TAOOPATOPHBIX pabOT CTYJCHT MOJyYaeT 3HAHHUS U YMEHHS B 00J1aCTH pabOTHI
C TIEPCOHATFHBIM KOMITBIOTEPOM U (PaijIOBO CHCTEMOH.

OcHoBsl ¢ Linux
B pesynbTaTte BEIOTHEHHS 1a00PAaTOPHBIX PAOOT CTYICHT MOJTy4YaeT 3HAaHUS U YMEHHS B 00J1acTH pabOTHI
¢ omepaioHHo# cuctemolt Linux Ha mpumepe Pexq OC.

ITakeTs! MPUKIIAAHBIX IIPOTpaMM. PaboTa ¢ TEKCTOBBIM nmponeccopomMm
B pe3ynpTarte BRIIOIHEHUS Ta00PaTOPHBIX PA0OT CTYIEHT MOTydaeT 3HAHUS U yMEHUs B 0071acTH
(hopMaTHPOBAHUS INEKTPOHHBIX JOKYMEHTOB C IOMOIIBIO IIPUKIATHOTO MPOrPaMMHOT0 OecriedeHus.

[TakeTs! npukIagHbIX MporpaMmM. PaboTa ¢ 37eKTpOHHBIMU TaOIHULIaMU
B pesynbTaTe BBITOTHEHHS Ta00PATOPHBIX PAOOT CTYIEHT MOJTyYaeT 3HaHUs U YMEHHs B o0nacTn
00prabOTKHM JaHHBIX B 3JIEKTPOHHBIX TaOJIUIAX C TIOMOIIBIO ITPUKIIAIHOTO IPOrPaMMHOTO OecIieueHHSI.

[TakeTs! npuknagHbIX MporpaMM. PaboTa ¢ 37eKTPOHHBIMU NPE3EHTALUSIMU
B pesynbTaTe BbINOIHEHHS 1a0OPATOPHBIX paOOT CTYJICHT MOJIy4aeT 3HaHUA U yMEHHs B 00JIacTH
MOATOTOBKH 3JE€KTPOHHBIX MPE3EHTaIMH ¢ IOMOILBIO MPUKIIAJHOTO IPOrPaMMHOTO OeCIIeYeHH .

BBe,[[eHI/IC B 0a3bl JaHHBIX. MHoxecTBa
B pesynbrare BeIMOIHEHHS Ta00PaTOPHBIX PAabOT CTYACHT NMOMy4YaeT 3HAHUS U YMEHUS B 00J1acTH pabOThI
CO MHO’KECTBAMH U BBIMOJIHEHUS ONlepaluil HaJl MHOKECTBAMH.

Beenenue B 6a3bl JaHHbIX. [locTpoeHNE CXeMBbI TaHHBIX
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT NOJy4ac€T 3HAHUA U YMCHUS B obJactu
MOCTPOCHUS CXCMBbI 0a3bl JAaHHBIX C MOMOIIBIO BCTPOCHHBIX NHCTPYMCEHTOB CYBI[

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

10

ANTOPUTMBI U CTPYKTYPHI JaHHBIX. [locTpoeHune anroputmMos
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT NOJY4a€T 3HAHUSA U YMCHUSA B obactu
MOCTPOCHUS aJITOPUTMOB C IIOMOIIBIO HHCTPYMCHTOB IIOCTPOCHUA JUarpaMm.

11

ANTOPUTMBI M CTPYKTYPBI JaHHBIX. CJI0KHOCTH aIrOPUTMOB
B pesynpTaTte BRIIOITHEHHUS Ta00PaTOPHBIX PA0OT CTYIEHT MOTy4YaeT 3HAHUA U YMEHHS B 00J1aCTH OIEHKHI
CJIOKHOCTHU QJIFOPUTMOB C IOMOUIBIO PA3JIMYHBIX HOTALUM.
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12

[IporpammupoBanue Ha Python. AnroputMuunckie KOHCTPYKIUN
B PE3YIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT NOJIYy4aC€T 3HaAHUA U YMCHUS B obJacTu pa6OTLI
C YCJIOBHBIMHU OII€paTOpaMM U HUKJIAMU B A3BIKC IIPOTPaMMUPOBAHUS Python.

13

[TporpammupoBanue Ha Python. Komnekmum
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT NOJIy4aC€T 3HaAHUA U YMCHUS B obJacTu pa6OTLI
CO CIHICKaMH U CIOBapsSMH B SI3bIKE IporpaMMupoBanus Python.

14

[IporpammupoBanre Ha Python. @yHkImm
B pesynpraTte BRIIOTHEHUS Ta00paTOPHBIX pa0dOT CTYIEHT MOTydaeT 3HAHUSA U YMEHHS B 00JIACTH PabOTHI
¢ QYHKIIUSAMH B S3BIKE POrpaMMupoBanus Python.

15

Ananmu3 u BU3YyAJIN3alluA JJaHHbIX. BHSyaJII/IBaHI/IH JaHHBIX
B pesynbTaTe BBINOIHEHHS Ta00PATOPHBIX paOOT CTYNEHT IOJIy4aeT 3HaHHUS U YMEHHS B 00J1acTH
BU3yaJIM3alMy JAHHBIXC TIOMOIIIBIO Pa3JIMUHBIX OMOJIHOTEK B sI3bIKe MporpammupoBanus Python.

16

Ananu3s u BU3yanu3anus AaHHeIX. OOpaboTKa 1 aHAIN3 JaHHBIX
B pe3ynbpTaTe BBIIOIHEHHS JTa00PaTOPHBIX PabOT CTYACHT ITOJyJacT 3HAHUSI U YMEHHS B 00JIaCTH
00pabOoTKU M aHAIN3a JaHHBIX C TIOMOIIBI0 OMOIHOTEeKH pandas B sS3bIKe MporpaMMupoBanus Python.

17

O0paboTka reoJaHHBIX
B pesynbraTe BHIMONHEHHS Ja00pAaTOPHBIX paOOT CTYJCHT MOJIYYaeT 3HAHUSA U YMECHUSA B 00JIaCTH pabOThI
C Te0IaHHBIMU B s13bIKe IporpammupoBanust Python.

18

BHByaJ'II/IBaI_[I/IH I'COJaHHBIX
B pesysnbraTe BHINONHEHHMS J1TAOOPATOPHBIX pabOT CTY/ICHT MOJy4aeT 3HAHUSI U YMEHHUS B 00J1aCTH
BU3yaJIN3alliy T€OAaHHbIX B A3bIKE MporpamMMmupoBanus Python.

19

MopenupoBanue TPaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIIUPOBAHUE
B pe3ynpraTte BRINOTHEHUS Ta00paTOPHBIX pa0dOT CTYICHT MOTyJYaeT 3HAHHUSA U YMCHHS B O0JIACTH

JTIUCKPETHO-COOBITHHOTO MOJICITUPOBAHHUS C IIOMOIIBI0 OMOIHoTekn SimPy B sI3BIKE IPOTPaMMUPOBAHHS
Python.

20

MOI[GJ'II/IpOBaHI/IC TPAHCIIOPTHBIX ITOTOKOB. AreHTHOE MOZICIINPOBAHUC
B pe3ynpTarte BRIIOITHEHUS T1a60PaTOPHBIX PA0OT CTYIEHT MTOTy4yaeT 3HAHHUS U YMEHHS B 00JIaCTH areHTOro
MOJICIMPOBAHMSA C IIOMOIIBIO MIIaT(HOPMBI MMHTAIIHOHHOTO MozenupoBanus AnyLogic.

21

BBenenue B MCKYCCTBBICHHBIM MHTEIUICKT M MAlIMHHOE 00y4deHue. Perpeccus
B pesynbTate BRIITOTHEHHS Ta00PATOPHBIX PAOOT CTYICHT MOJTydaeT 3HaHUS U YMEHHS B 00JIaCTH pPeLIeHUs
3aj1a4 perpeccuy ¢ MOMOIIBI0 MAlIMHHOTO 00y4YeHNs B sI3bIKe IporpaMMuposanus Python.

22

COBpeMeHHHC TEXHOJIOTUU HCKYCCTBCHHOI'O MHTCJIJICKTA B TpaHCHOpTHOﬁ OoTpaciiu.

Cucrembl O6pa6OTKI/I CCTCCTBCHHIO A3bIKa
B pesynbrare BeIMOITHEHHS Ta00PaTOPHBIX PAabOT CTYACHT NMOMy4YaeT 3HAHUS U YMEHUS B 00J1aCTH pabOThI
¢ cucreMaMu 00pabOTKH €CTECTBEHOTO S3bIKA.

23

BBenenue B MCKyCCTBBIEHHBIN MHTEIJIEKT U MallnHHOE 00yueHue. Knaccudukanus
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT NOJYy4ac€T 3HAHUA U YMCHUS B obJactu pemeHusn
3a1a4 KHaCCI/I(l)I/IKaHI/II/I C IOMOIIBIO MAallIMHHOI'O O6y‘leHI/I${ B A3BIKC IIPOTPpaMMHUPOBAHUA Pyth()l’l.

24

BBenenune B MCKyCCTBBIEHHBIN MHTEIJIEKT U MallMHHOE 00ydeHue. Knacrepuzanus
B pesynbrare BeIMOTHEHHUS Ta00PATOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS M YMEHUS B 00JIaCTH PEIICHUS
3a/1a4 KJIaCTEPU3aIUH C IOMOIILI0 MAaTMHHOTO 0O0YUeHUs B sI3bIKe ITporpaMMupoBanus Python.

25

BBC,Z[CHI/IC B HCKYCCTBLICHHLIﬁ HUHTCIIJICKT U MallIMHHOC 06y‘-ICHI/IC. HCprOHHBIC CCTU
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PAabOT CTYACHT MOTydaeT 3HAHUS M YMEHUS B 00JIaCTH PEIICHUS
3aJ]a4 MAaITHHHOTO 00YYEHHSI MOMOIIBI0 HEHPOHHBIX CETEH B A3BIKE MPOrpaMMHUpoBaHus Python.

26

CoBpeMeHHbBIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIIEKTAa B TPAHCIIOPTHON OTPACIH.

CucreMbl KOMITBIOTEPHOTO 3PEHUS
B PE3YIbTATC BBINIOJTHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT NOJIy4aCT 3HAHUA U YMCHUS B obiactu pa6OTI)I
C CUCTEMaMH1 KOMIIBIOTEPHOT'O 3pCHUS.
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27 |CoBpeMEHHBIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIJICKTa B TPAHCTIOPTHOM OTpaciIy.
Cuctembl 00pabOTKH €CTECTBEHHTO SI3bIKA
B PE3YIbTATC BBINIOJIHCHUSA J'IaGOpaTOpHI)IX pa6OT CTYACHT NOJIy4a€T 3HAHUA U YMCHUS B obactu pa6OTLI
C CUCTCMaMHU 06pa6OTKI/I CCTCCTBCHOI'O A3bIKA.
28 |HuTtepener Bemel (IoT) B TpaHCTIOPTHBIX cHCTEMax
B pe3ynpraTte BRINOTHEHHUS Ta00OPaTOPHBIX Pa0OT CTYIEHT MOTy4YaeT 3HaHUSA U yMEHUS B 00JacTH
npoekTupoBaHus ycTpoiicT MHTepenTa Bemeii (IoT).
29 |O6nagnsie uiatGopmel ¥ HQpPoBbIe cepBUChl. OOMavHbIe MATHOPMBI
B pesynpraTte BRIIOTHEHUS Ta00paTOPHBIX pa0dOT CTYIEHT MOTydaeT 3HAHUSA U YMEHHS B 00JIACTH PabOTHI
00J1auHbIX TIAT(HOPM.
30 |O6naunsie maaTdopmsl U 1udpoBbie cepBuchl. API
B pesynbraTe BHINONHEHHMS J1TaAOOPATOPHBIX pabOT CTY/ICHT MOJy4aeT 3HAHUSI U YMEHHUS B 001aCTH
tectupoBanust API 1iupoBbIX cepBHCOB.
31 [MudopmanroHHasi 6€301MaCHOCTh
B PE3YIbTATC BBINIOJTHCHUA J'Ia60paTOpHBIX pa60T CTYACHT NOJYYaCT 3HAHWS U YMCHUS B HUCIIOJIb30BaHUA
MNporpaMMHO-AINIapaTHbIC CPEACTBA CUCTCMbL obecrieueHus I/IH(l)OpMaLII/IOHHOI\/'I 0€30IacHOCTH..
[IpakTrueckue 3aHATHS
No
i TemaTrka MpakTUYECKUX 3aHATUH/KPATKOE COJEPIKAHHE
1 |®yngamuHTaIBHBIE OCHOBBI HHPOPMATUKU
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX pa60T CTYACHT IOJYYacT 3HAaHUA U YMCHUA B obnactu
KOAUPOBAHUS I/IH(I)OpMaL[I/II/I U CUCTEM CUHCIICHUA.
2  |OCHOBBI apXUTEKTYPhI BBIYUCIUTEIIBHON TEXHUKN
B pe3ynpTarte BRIIOIHEHUS T1a00PaTOPHBIX PA0OT CTYIEHT MOJIydaeT 3HAHUS U yMEHUs B 0071aCTH
JJOTUYECKUX OCHOB pa6OTI)I KOMIIBIOTEPA.
3 |[Taketsl mpukIagHBIX porpamMm. PaboTa ¢ TEKCTOBBIM MPOIECCOPOM
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJy4aC€T 3HAHHUA U YMCHHS B obmacTu
pa6OTBI C TEKCTOBBIMH JOKYMCEHTAMH C IIOMOLIBIO IIPHUKIATHOT'O IIPOTPAMMHOI0 OecrieueHus
4 |IlakeTsl NpUKIAAHBIX TporpamMm. PaboTa ¢ 351eKTpOHHBIMU TabIUIIaMU
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJY4aCT 3HAHHA U YMCHUA B obnactu
pa6OTI)I C DJICKTPOHHBIMHU Ta6J'II/II_[aMI/I C IOMOLIBIO MPUKIIATHOI'O MPOTPAaMMHOT0 6CCHC‘ICHI/I5[.
5 |[TakeTsl mpuKkIagHBIX porpaMM. PaboTa ¢ 3eKTPOHHBIMH MPE3EHTAIIUSIMU
B PEIYIbTATC BBINIOJTHEHUSA NPAKTUICCKUX 3aHITHI CTYACHT MOJIy4a€T 3HaHUA U YMCHUA B O6J'IaCTI/I
MMOATOTOBKH 3JICKTPOHHBIX Hpe3eHTaHI/II\/’I C MOMOMIBIO MPUKJIATHOT'O IMPOTPAMMHOT0 6eCHequI/Iﬂ.
6 |BBeneHue B 0a3bl JaHHBIX
B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJIy4aC€T 3HAHUA U YMCHUS B obnactu
paboTHI CO CTPYKTYPUPOBAHHBIM SI3BIKOM 3arpocoB SQL.
7 |AJTOpPUTMBI U CTPYKTYPBI TaHHBIX
B PEIYNBTATE BBINIOJTHEHUA NPAKTUICCKUX 3aHATHI CTYIACHT MOJIYy4acT 3HAHUA U YMCHUA B O6HaCTI/I
paboThI CO CTPYKTYPAMHU JAHHBIX U pa3paboTKe aIrOpUTMaMH.
8 |IIporpammupoBanue Ha Python
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJIy4a€T 3HAHUA U YMCHUS B obnactu
paboTHI ¢ HEpEeMEHHBIMH Pa3HbIX TUIIOB M ONEpalUsIMH HaJl HUIMH B S3bIKe ITporpamMmmupoBanus Python.
9 |AHanu3 ¥ BU3yaau3alvs JaHHBIX. BHOIHOTEKN BU3yaTH3aIiuu

B pe3yibTare BRINOIHEHUS MPAKTHYCCKUX 3aHITUN CTYICHT MMOMy4YaeT 3HAHWUS U YMCHHS B 00J1aCTH
paboThI ¢ OMOIMOTEKAMU BU3YaJIM3alliH TaHHBIX B SI3bIKE IPOrpaMMupoBanus Python.
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10

AHanu3 u BU3yanu3anus JaHHbIX. buOnmuorekn 00paboTKM 1 aHaIM3a JaHHbBIX
B pesysbTaTe BHIMOIHEHUS TPAKTHYCCKUX 3aHATUH CTYICHT HOIydaeT 3HAHUs ¥ YMEHHMs B 00nacTu
paboThl ¢ OnbIMoTEKOM 00pabOTKM M aHANN3a JAaHHKBIX pandas B si3bIKe nporpammuposanus Python.

11

Pabora ¢ reogqaHHBIMHU
B pesynbTate BBITOTHEHHS NPAKTHYECKUX 3aHATHH CTYICHT TIOJIy4aeT 3HaHHUsI U YMEHUsI B 00J1acTi
pabotsl ¢ T'UC FlexGIS B si3p1ke mporpammupoBanus Python.

12

MogenupoBaHue TPaHCIOPTHBIX IIOTOKOB
B pesynbTaTe BBIIOMHEHHS MPAKTHYECKUX 3aHATHI CTYICHT MOTy4YaeT 3HAHUS M YMEHUS B 00J1aCTH
paboTsI ¢ maTgopmoit IMUTaIHOHHOTO MoenupoBanus AnyLogic.

13

BBeI[eHI/IC B HCKYCCTBBIGHHBIﬁ HUHTCIIJICKT U MallIMHHOC o6yquI/Ie. OCHOBBI MAaTMHHOTO

0o0y4eHus
B pe3ynbraTe BHINOIHEHUS IPAKTUYECKUX 3aHATUH CTYJEHT MOJIy4aeT 3HAHUSA U YMEHUS B 001acTH
MAIIMHHOTO 00y4YeHus B si3bIKe porpaMMupoBanus Python.

14

BBeneHue B MCKyCCTBBIEHHBIN HHTEIIEKT U MalllMHHOE 00yueHue. HeilponHsie cetu
B PE3YIbTATC BBINIOJIHCHUSA NPAKTUICCKUX 3aHATHI CTYACHT MOJIy4aCT 3HAaHUA U YMCHHS B obnactu
MOCTPOCHHUS MOJIeNICH Ha OCHOBE HEMPOHHBIX CeTel B sA3BIKE MporpaMMmupoBanus Python.

15

COBpeMeHHBIe TEXHOJIOTHUU UCKYCCTBECHHOI'O MHTCJIJICKTA B T‘paHCHOpTHOfI oTpacii
B pesynbTaTe BHINONHEHHS TPAKTUYECKUX 3aHATHH CTYJICHT MOJIy4aeT 3HAaHHUS 1 YMEHUs B 00JIacTH
IIPUMEHEHHUS] PEKOMEHIATEIIbHBIX CUCTEM B TPAHCIIOPTHOM OTpAaciIu.

16

Hutepener Bemieit (IoT) B TpaHCIOPTHBIX CUCTEMAX
B pesynbTate BBITOTHEHHS NPAKTHIECKUX 3aHATHHA CTYICHT IOJTydaeT 3HaHHU U YMEHUS B 00J1acTH
paboTHI ¢ MHCTPYMEHTOM MPOEKTHpOBaHUs ycTpoiict Muteprera Bemeit (IoT).

17

O6unaynble 1aTGopMbl U IHU(PPOBBIE CEPBUCHI
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUYCCKUX 3aHATHI CTYACHT MOJY4aC€T 3HAHHA U YMCHUSA B obnactu
paboThl ¢ UHCTpyMeHTaMu TecTupoBanusi APl mudpoBbix cepBUCOB.

4.3. CamocrosiTenbHas paboTa 00y4aromuXxcs.

o/

Bua camocrositensHOM paboTh

[ToaroroBka k J1ab0OpaTOpHBIM padOTaM U MPAKTHUECKUM 3aHSITHIM

N3yuenue yueOHOI muTeparypsl

IToaroroBka K MPOMEKYTOYHOM aTTECTALUHI

[ToaroroBka K TEKyLeMy KOHTPOJIIO

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

o O &~ W N

IIoarororka k TCKYIIEMY KOHTPOJIIO.

5. llepeueHp wu3gaHWIl, KOTOPHIE PEKOMEHIYETCS HCIOJIb30BaTh

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

pu

No

n/n

bubnuorpaduueckoe onucanue Mecro nocryna




1 Kynunos, FO. U. OcHoBBI cOBpeMeHHOM https://e.lanbook.com/book/392393
uH(OpMAaTUKH : yaebHOe nocobue s By3os / F0. M. | (nata obpamenns: 16.09.2024). —
Kynunos, ®. ®. [lamenko. — 6-¢ uzna., crep. — TekeT: 2N1eKTPOHHBIH.
Cankr-IlerepOypr : Jlans, 2024. — 256 c. — ISBN
978-5-507-47572-8.

2 Jlorynoga, O. C. Madopmaruka. Kypc nekmwii : https://e.lanbook.com/book/213206
yue6nuk / O. C. JlorynoBa. — 2- u3/1., ucrp. u gon. | (Aara obpamenus: 16.09.2024). —
— Camnkr-IlerepOypr : Jlans, 2022. — 148 ¢. — Teket: 2MeKTPOHHBIH.

ISBN 978-5-8114-3266-0.

3 | Bakmskos, [1. B. Undopmaruka : yueOnuk / 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: 2MeKTPOHHBIH.

4 | Opnoga, U. B. Unpopmartuka. [Ipaktuyeckue https://e.lanbook.com/book/358664
3aganus / U. B. OpnoBa. — 2-¢ u31., crep. — Cankr- | (2ata obpamenus: 16.09.2024). —
[TerepOypr : Jlanb, 2024. — 140 c. — ISBN 978-5- Teket: 2neKTPOHHBIH.
507-47294-9.

5 Kanmeikosa, C. B. Pabora ¢ Tabiaunamu B Microsoft https://e.lanbook.com/book/226487
Excel : yueOHO-MeTOAMUECKOE TT0COOHUE 1 By3op / | (Aarta obpamenus: 16.09.2024). —
C. B. Kanwmsikoga, E. 1O. Spomesckas, U. A. TekcT: 57eKTPOHHBIH.

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

6 | Uudopmaruka. [Ipukiaansie mporpaMmubie cpeactsa | https://e.lanbook.com/book/369905
: yue6HOe mocobue / A. A. Kapaska, E. C. Boponosa, | (1ata obpamenus: 16.09.2024). —
O. H. UBanoga [u ap.]. — HoBocubupck : CI'VBT, TeKcT: 2NIeKTPOHHBIH.

2023. — 225 c.

7 | Opmsackas, H. T1. Uadopmarnka : yue6Hoe ocobue / | https://e.lanbook.com/book/254276
H. I1. Opssinckas. — Kpachonap : Ky6I'AY, 2020. — | (mara obpamenus: 16.09.2024). —
158 ¢. — ISBN 978-5-907373-16-7. TekeT: 51eKTPOHHBIH.

8 | Jlomymanckwuii, B. A. UHpopmaTika u KOMIIBIOTED : https://e.lanbook.com/book/171025
yue6Hoe mocobue / B. A. JlomymaHckuii. — (nara obpamenus: 16.09.2024). —
Bopouex : BTYUT, 2020. — 132 ¢. — ISBN 978-5- | TeKcT: 91eKTpOHHbIi.
00032-480-6.

9 Toxmakos, I'. I1. ba3sl manHbIX: Moaenu u https://e.lanbook.com/book/259706
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Camapa : Camapckuii yausepcuret, 2023. — 304 c. Teker: 2NneKTPOHHBIH.
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11 | Konecuukos, A. A. Ba3sl mpocTpaHcTBeHHBIX qaHHbIX | https://e.lanbook.com/book/317426
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[TaBnos, JI. A. CTpyKTYpBI B aITOPUTMBI 00pabOTKH
JMaHHBIX : yaeOHuK ais By3oB / JI. A. Ilasnos, H. B.
ITepBoBa. — 3-¢ u3., crep. — Cankr-IleTepOypr :
Jlanb, 2021. — 256 c. — ISBN 978-5-8114-7259-8.

https://e.lanbook.com/book/156929
(marta oopammenus: 16.09.2024). —
TeKcT: 31eKTPOHHBIH.

13

CxBopiioBa, JI. A. CTpyKTypbl U aJITOPUTMBI
00paboOTKH JAHHBIX : y4eOHO-METOIUIECKOE TOCOOHE
/ JI. A. CkBoprosa, 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: 31eKTPOHHBII.

14

Tutos, A. H. Python. O6paboTka naHHBIX : y4eOHO-
MeToaudeckoe mocodue / A. H. Turos, P. ®@. Ta3uesa.
— Kazans : KHUTY, 2022. — 104 ¢. — ISBN 978-5-
7882-3171-6.

https://e.lanbook.com/book/331019
(marta oopamenus: 16.09.2024). —
TekcT: 21eKTPOHHBII.

15

Cesepanc, U. P. Python mst Bcex / Y. P. CeBepanc ;
nepeBo/ ¢ anriuiickoro A. B. Cractuna. — Mockaa :
JMK Ilpecc, 2021. — 262 c. — ISBN 978-5-93700-
104-7.

https://e.lanbook.com/book/241115
(mata obpamenus: 16.09.2024). —
TekcT: 31eKTPOHHBII.
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KamuteuH, B. A. BBenenue B nporpamMmmupoBaHue Ha
Python : yue6Hoe nocobue / B. A. KanutBun. —
Junenk : JIunenkwnii I'TTY, 2023. — 84 ¢. — ISBN
978-5-907655-86-7.
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bananos, A. H. Ananu3 ga"HsIx : yueOHOE mocooue
quist crio / A. H. bananos. — Cankr-IletepOypr :
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Makkunnu, Y. Python u ananu3 ganseix / Y.
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MaImHHOTO 00y4eHus : yueOHoe mocodue / O. A.
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(mata obpamenus: 16.09.2024). —
TeKcT: 31IeKTPOHHBIH.
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TekcT: 31eKTPOHHBII.

6. IlepeueHp COBpPEMEHHBIX

npo¢eCCUOHATIBHBIX

0a3 JaHHBIX WU

WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIB30BATHCS MPH

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

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

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

- JIOKYMEHTAaIus o oubmuoTexe MathPlotLib
(https://matplotlib.org/stable/users/index);

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

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

- JOKYyMEHTAaIUs o oubnuoreke Pygal

- JJIEKTPOHHO-OMONMOTEeYHasi cucteMa HaydHO-TeXHMUYECKOW OMOIHOTEeKH
PYT(MUUT) (http://library.miit.ru/);
- 9JIGKTPOHHO-0MOIMoTeunas cucrema Jlans (https://e.lanbook.com/)

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

- JIOKyMeHTamus 1o  OubimuoTexe

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:

3asenyromuii kaheapoit XKACTY
3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOIUYECKOM
KOMHCCHUU

N.C. PazxxuBaiikua

10.0. I1a3oiickuii

B.E. HyroBnu

H.A. AunpusiHoBa



