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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-1 - CnocobeH pemaTh MHXKEHEPHBIE 3a/addl B MPO(ecCHOHAIBHOU
JESITEIbHOCTH C UCTIOJIb30BAHUEM METO0B €CTECTBEHHBIX HAyK, MATEMaTHYECKOTO
aHaJIM3a U MOJIETTMPOBAHUS;

OIIK-2 - CpnocobeH TOHMMATh MPUHLIMIBI PabOThl COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTMM W HCIOJb30BaTh MUX JJIA PEIICHHs 3a1ady
po¢heCCUOHATIBHON JIEATEIbHOCTH;

IIK-7 - CnocobeH K 3KCIulyatauud WHGOPMAIMOHHO-aHATUTHYECKUX
ABTOMATU3UPOBAHHBIX CUCTEM IO OMNEPATUBHO-AUCIETYEPCKOMY YIPABICHUIO
KEJIE3HOJOPOKHBIMU TE€PEBO3KaMHU, K 00paboTke mnoe3qHold uHpopMaluu B
aBTOMATHU3UPOBAHHBIX CUCTEMAaX, K HCIIOJIb30BAHUIO MH(POPMAIIMOHHBIX CHUCTEM
MOHUTOPMHIAa W y4ye€Ta BBIIOJHEHHMS TEXHOJOTMYECKHX OIlepaluil Ha
KEJIE3HOOPOKHOM TPAHCIIOPTE.

OOGyueHwue 1o qucuuIuinHe (MOAYJII0) MPEANoaaraeT, YTo Mo €ro pe3yJibTaTam
oOyyatoruiicst 0yier:

3HaTh:

- OCHOBHBIE TTOHSITUS U UICTOPUIO PA3BUTHS MHOOPMATUKH U BEIYUCITUTEIHLHOM
TEXHUKU;

- BUJIbl, CBOMCTBA U CIIOCOOBI KOJUPOBaHUS MH(GOpMALIHH;

- CHCTEMBI CUMCIICHHS W JIOTHYECKHE OCHOBBI pa0OTHI KOMITBIOTEPA;

- ApPXHTEKTYpy BBIYHUCIUTCIBHOW TEXHUKH W TPUHIUIBI  PaOOTHI
OTICPAIIMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEH U MPOTOKOJIOB Mepeaaun JaHHBIX;

- BUIBI TPOTPAMMHOTO OOECICYCHHS U OCHOBHBIE (DYHKIIUU O(UCHBIX
MIPUJIOKEHUM;

- IPUHIIUIIBI pa0OTHI ¢ 6a3aMu JaHHBIX U s36IKOM SQL;

- OCHOBHBIC AJITOPUTMBI 1 CTPYKTYPHI JaHHBIX;

- CHHTAKCHUC ¥ OCHOBHBIE KOHCTPYKIIMH SI3bIKa TporpammupoBanus Python;

- IPUHITATIBI aHAJTW3a ¥ BU3YATM3alluN JaHHBIX;

- OCHOBBI paboThI ¢ reoganHbIMU U [ IC-cucTemamu;

- METOJIbI MOJICTMPOBAHUS TPAHCTIOPTHBIX MTOTOKOB;



- OCHOBHbIE MOHATHSI U METOJbl MAITMHHOTO OOYYEHUS U UCKYCCTBEHHOIO
WHTEJUICKTA,;

- TPUHIOANBI PAbOTBI CHUCTEM KOMITBIOTEPHOTO 3pCeHHS W 00paboTKH
€CTECTBEHHOTO SI3bIKQ;

- ocHOBBI TexHosioruit Uutepuera Bemieit (IoT);

- MPUHITUIIBI paOOThI 00JAYHBIX IIATGOPM U TIUPPOBBIX CEPBUCOB;

- OCHOBBI HH(OPMAIIMOHHOM 0€30MaCHOCTH.

Ymerb:

- paboTaTh C pa3IMYHBIMUA CUCTEMAMH CUUCIICHHS U BBIOJHATH JIOTHYECKHUE
OInepaluy;

- HCIOJb30BaTh OCHOBHBIE (YHKIIMH OIEPAIMOHHBIX CHUCTEM, BKIIOYas
Linux;

- TNPUMEHATh OQHUCHBbIE MNPUIOKEHUS Uil paboThl C JOKYMEHTaMH,
Ta0JIMIIAMH U TIPE3CHTALUSIMU;

- MPOEKTUPOBATh U pabOTaTh ¢ 0a3aMu JaHHBIX, BBIIOJHATH 3alpOChl Ha
sa3bike SQL;

- pa3pabaThIBaTh U AaHAJIM3UPOBATH AJITOPUTMBI;

- MporpaMMHUpOBaTh Ha si3bike Python, ucnosnb3yst pa3inyHblie TUIIBI JAHHBIX,
CTPYKTYpPBI U DYHKIIHH;

- AQHANU3UPOBATh M BHU3YaJM3UPOBATh JIAHHBIE C IOMOINBIO OUOIMOTEK
Python;

- paborats ¢ reoganubiMu U ' UC-cuctemamu;

- C03/1aBaTh MOJIEIHN TPAHCIIOPTHBIX MOTOKOB;

- IPUMEHATHh METObl MATMHHOTO OOYUEHHUS JIJISl PEILICHUS 3a/1a4 PErPeECCHH,
KJIacCU(PUKALMU U KIIACTEPU3ALUU;

- HCTIOJIb30BaTh OMOIMOTEKH 7151 paOOThI C HEHPOHHBIMU CETSIMU;

- pabotatb C CHUCTEMaMH KOMIIBIOTEPHOTO 3peHus U 00paboTKH
€CTECTBEHHOTO S3bIKa;

- MpoeKTHUpoBaTh ycrpoiictBa MuTtepuera Bemeii (IoT);

- HCIMOJb30BaTh 0OJlayHble MmiIaTGopmbel U TectupoBatb APl mudpobix
CEPBUCOB;

- IPUMEHATh OCHOBHBIE MPUHLIUIIBI HH(HOPMAIITMOHHON O€301aCHOCTH.

Baangern:

- HaBBIKAMU PAOOTHI C TMEPCOHAIBHBIM KOMITBIOTEPOM U Pa3TUYHBIMU
OTIepallUOHHBIMH CHCTEMaMU;

- HaBBIKAMH HCIMOJb30BaHMS O(MUCHBIX TPUIOKEHUW IS PEIICHUS
npodeCCUOHANIbHBIX 3a]1a4;

- HaBBIKAMU NIPOSKTHPOBAHUS U PabOTHI ¢ 0a3aMM TaHHBIX;



- HaBbIKaMU pa3pabOTKU aJTOPUTMOB U MpOrpaMM Ha si3bike Python;

- HaBBIKAMM aHAJIN3a W BHU3yaJlW3alUM JAaHHBIX C HCIOJIb30BAHUEM
CHEIUaTN3UPOBAHHBIX OMOJINOTEK;

- HaBbIKamMu paboThl ¢ reoganHbiMu U [ UC-cuctemamu;

- HAaBBIKAMU MOJECJIIMPOBAHUS TPAHCIIOPTHBIX MMOTOKOB;

- HaBBIKAMH [TPUMEHEHHUS METOJI0B MAIIIMHHOTO 00YYEHUSI U UCKYCCTBEHHOTO
MHTEIUIEKTA JIJIs1 PEUIEHUS PAKTUYECKUX 3a/aY;

- HaBbIKaMH paboThl ¢ TexHoJorusmMu Muteprera Bemieit (IoT);

- HaBBIKAMHM UCIIOJIb30BaHUS 00MadHbIX TuiathopM u pabotel ¢ API

IM(POBBIX CEPBUCOB;
- HaBBIKAMH oOecrnevueHus] HHPOPMAIMOHHON 0€30MacHOCTH Mpu padoTe ¢

KOMIIBIOTCPHBIMH CUCTCMAaMMU.

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILIUHBI (MOTYJIST).

OO6mast TPyJIOEMKOCTh AUCIHUIUIMHBI (MOJyJisg) coctaBisieT 6 3.e. (216
aKaJIeMHUYECKHUX yaca(oB).

3.2. OOvem mucuuIIMHBI (MOAynsi) B (OpME KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K peaau3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,

IIPU MIPOBEJICHUHN YUE€OHBIX 3aHITHI:

Konmuectso yacos
Turm yueOHBIX 3aHITHI Cemectp
Bcero

Nel | Ne2

KonrakTHas paboTa Ipu NpoBeleHHH yueOHBIX 3aHsTHil (BCero): 160 | 80 80
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 64 32 32

3aHATHS CEMUHAPCKOTO THIIA 96 48 48

3.3. O6bemM mucHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW padOoThI
oOydJaroruxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYaromMXCS C
MeJarorn4ecKuMU pPabOTHUKAMHU | (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTi3ariu
oOpa3oBaTenpHON TpOrpaMMbl HAa HWHBIX YCIOBHUSAX, TIPU MPOBEICHUU
IPOMEKYTOUYHOM aTTECTAIIMH COCTABIIAET S6 aKaeMHUECKUX Jaca (OB).

3.4. ITpu oOy4eHHMH IO MHAUBUAYATLHOMY YU4eOHOMY IIJIaHY, B TOM YHCIIC IIPH
YCKOPEHHOM 00y4YeHUHU, 00bEeM TUCIUTIIMHBI (MOIYJIs1) MOKET OBITH pean30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITENNHHON pabOThl 00yUaIOMuUXCs, a Takke B (hopme




KOHTAKTHON PabOThl 00yYarOIIMXCs C MEAarorndyecKuMU paOOTHUKAMHU U (HJIH)

JUIAMH, TIPUBJIEKaEMbIMH K peaiu3alii 00pa30BaTeIbHON MPOrpaMMbl Ha WHBIX

YCJIOBUAX, IIPU ITPOBCACHUN HpOMG)KyTO‘IHOfI aTTeCranuu.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

dyHIaMUHTAIBHBIC OCHOBBI HHPOPMATUKH
PaccmarpuBaembie BOIIPOCHL:

- UICTOPUA PA3BUTUAL I/IH(bOpMaTI/IKI/I U BEIYHUCIUTEIIBHOM TCXHHUKH,
- IOHATHE UH(POPMALIHY;

- BUZIBI U CBOMCTBa MH(pOpMannmy;

- KoAMpoBaHue HHpopmManny;

- CHCTEMBI CUHCIICHHS.

OCHOBBI APXUTEKTYPhI BBIYUCIUTEIILHON TEXHUKU

PaccmaTtpuBaeMble BOIIPOCHI:

- JJOTUYCCKHEC OCHOBBEI pa6OTI>I BBIYHCIIMTEIILHOM TCXHUKHU,

- APXUTEKTYpa BBIYMCIIMTEIIbHONM TEXHUKH: mnmpoueccop, naMsTb, yCTpOI‘/IICTBa BBO/Ja-BbIBOJA.

OHepaHI/IOHHBIC CHUCTCMBI U CCTHU
PaCCManI/IBaeMHe BOIPOCHI:

- IPUHIUIIBI pa6OTBI ONCPAMOHHBIX CUCTEM;

- TCXHOJIOTMH BUPTYyaJIn3allu U KOHTeﬁHepPBaL[PIH;

- KOMIIBIOTEPHBIC CETU U NPOTOKOJIbI MIEPEAAIN JaHHBIX.

OcHOBBI pabOTHI ¢ MEPCOHANBHBIM KOMIbIOTEpOM Ha mpumepe Pex OC
PaccmarpuBaembie BOIPOCHL:

- OCHOBBI paOOTHI C IEPCOHATBFHBIM KOMITBIOTEPOM U (paifIOBOI CHCTEMOI;

- pabota B Linux Ha npumepe PEJ] OC.

[Iporpammuoe obecrieueHue
PaCCManI/IBaeMBIe BOIPOCHI:

- BUABI [IPOTPAMMHOT0 O6€CH€‘I€HI/I$I;
- MMAKCThI HPUKIIAAHBIX IIPOTrPAMM.

OducHbie mpunoxenus (4 9)

PaccmarpuBaembie BOIIPOCHL:

- 0030p OHCHBIX MPHIOKCHHIA;

- OCHOBHBIC (pyHKHI/IOHaHBHBIe BO3MOXXHOCTH Oq)HCHI)IX HpI/IHO)KeHI/If/'I.

Bsenenne B 6a3pl manasix. b/l u CYB/]

PaccmarprBaeMbie BOTIPOCHI:

- monsitue 0a3el nanHbx (B/]) u cucremsl ynpasnenns 6a3amu nanubx (CYB/);
- peIAIUOHHAS] MOJICNb JaHHBIX.

BBeI[eHI/IC B 0a3bl JaHHBIX. MHoxecTBa
PaccmarpuBaemble BOIPOCHI:

- MHOJKECTBA;

- omeparyy HaJl MHOKECTBaMH.

Beenenne B 6a3pl qanHBIX. SQL
PaCCMa’I‘pHBaCMLIC BOIPOCHI:




Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

n/m
- CTPYKTYPHPOBAHHBIN A3BIK 3ampocoB (SQL);
- npocTsle 3anpockl kK CYB/I.

10 |AJTOPUTMBI M CTPYKTYPBI JAaHHBIX

PaccmarpuBaembie BOIIPOCHL:

- OCHOBBI CTPYKTYp JaHHBIX;

- ITOPUTM, aJTOPUTMBI COPTHPOBKH U ITOHCKA;
- OIIEHKA CJIO’KHOCTH aJITOPHTMOB.

11

ANTOpUTMUYECKHE 3a/1a4U

PaccmarprBaeMbie BOTIPOCHI:

- peKypcHsl U IUHAMHUYeCcKOoe MPorpaMMHUpOBaHue (Ha IpUMeEpE 3a1a4 JOTUCTUKH);
- AJITOPUTMBI ITOMCKa KpaTan‘/’Imero IMyTH;

- 3aJa4ya KOMMUBOSKEPA U APYTUc NP-monnbie 3aJa4yu,;

- OIITUMU3AlMA MaplIpyTOB.

12

[TporpammupoBanue Ha Python. OcHoBBI

PaccmaTpuBaemble BOTIPOCHI:

- BBezieHNe B Python: ycraHOBKa s3bIKa IpOorpaMMpOBaHus, YCTaHOBKA M pab0Ta ¢ HHTETPUPOBAHHON
cpenoi pa3paboTKH;

- OCHOBHBIE THUIIBI JAHHBIX U ornepanuy B Python;

- YCIIOBHBIE OIIEpaTOphl ¥ NUKIEI B Python.

13

[TporpammupoBanue Ha Python. Komnekiuu
PaccmaTtpuBaeMble BOIIPOCHI:

- pabora co criuckamu B Python;

- pabota co cioBapsimu B Python;

- pabota ¢ mHOXecTBaMH B Python.

14

[IporpammupoBanue Ha Python. ®ynkiuun
PaCCManI/IBaeMBIe BOIPOCHI:
- pynkuuu B Python.

15

Ananu3 u BU3yalIn3alus JaHHBIX. BI/I3yaJ'II/ISaI_[I/IH
PaccmarpuBaembie BOIPOCHL:

- OCHOBBI BU3yaJIN3alliH JIaHHBIX;

- moctpoeHue rpadukos B Python.

16

AHanu3 v BU3yanu3anus JaHHbIX. OCHOBBI aHAIHM3a JaHHBIX
PaccmarprBaeMbie BOITPOCH:

- OCHOBBI CTaTHCTHKH;

- BBeIIeHHE B OuOmoTeky pandas.

17

Ananu3 u BU3yalIn3alus JaHHBIX. 06pa60TI<a N aHaJIM3 JAaHHBIX
PaccmarpuBaembie BOIIPOCHL:

- 3arpy3ka u oopaboTka naHHbIX B Python;

- IpyNIHUPOBKA M arperanus AaHueix B Python.

18

Pabora ¢ reogaHHBIMHA

PaccmaTprBaemble BOIIPOCHIL:

- OCHOBBI pa0oTHI cucteM rinodansHoro nozunnonuposanus (GPS u ITIOHACC);
- pabota c reoganHeIMHU B Python;

- BU3yaJIM3alys T'€0JaHHbIX.

19

I'eonndopmaniioHHBIE CHCTEMBI
PaccmarpuBaembie BOIPOCHL:

- ocHoBbl [ UC-cucrewm;
- T'NC FlexGIS.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

20

MonenupoBaHue TPAaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOACTUPOBAHNE
PaccmarpuBaembie BOIIPOCHL:

- OCHOBBI TCOpHUHU MacCOBOT'O OGCJ’Iy)KI/IBaHI/ISI;

- Z[HCerTHO-COGLITHﬁHOC MOACIUPOBAHUEC.

21

MoaenupoBaHue TPAaHCIOPTHBIX TOTOKOB. AT€HTHOE MOJICIMPOBAHUE
PaccmarpuBaembie BOIPOCHL:

- ar€HTHOC MOJCIINPOBAHUE;

- AnyLogic.

22

BBejieHre B MCKYCCTBBICHHBIN MHTEIUIEKT U MAaIIMHHOE 00yueHue. Brenenue
PaccmarpuBaembie BOIIPOCHL:

- HCTOPUSI U OCHOBHBIE TIOHATHUS UCKyCcCTBEHHOTro HHTeIutekTa (MIN);

- obnactu npumMenenust Il B TpancniopTHO# oTpacny.

23

BBC,I[CHI/IC B HCKYCCTBBIGHHBIﬁ HHTCIJICKT U MallIMHHOC o6yquI/Ie. OcHoBel U
PaCCManI/IBaeMBIe BOIPOCHI:

- OCHOBBI MAIlIMHHOT O O6y‘{€HI/IHZ 06yqu1/Ie C YUHUTCJIICM U oe3 YUUTEIIA,

- 3ala4ya perpecCcuu;

- BUBI pErpeccuu.

24

Bgenenue B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC O6y‘ICHI/Ie. Knaccnq)nxaunﬂ n

KilacTCpu3anusa
PaccmaTtpuBaeMble BOIIPOCHI:

- 3aJa4a Kiaccudukalmy;

- aITOPUTMBI KiaccuduKanmu;
- 3a7a4a KIacTepH3aliH;

- AITOPUTMBI KJIACTEPH3aALUH.

25

BBeneHue B MCKyCCTBBICHHBIN HHTEIJIEKT U MalllMHHOE 00y4yeHue. HelipoHHble cetu
PaCCManI/IBaeMBIe BOIPOCHI:

- pemacMbIC 3a4a4u;

- TIOJIXO/BI K 00y4EHUI0 HEHPOHHBIX ceTel

- IPUHIUIIBI IOCTPOCHUSI HEHPOHHBIX CETEH.

26

COBpeMeHHHC TEXHOJIOTUU UCKYCCTBECHHOI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ OoTpaciiu.

KomnerotepHoe 3penue u 00paboTKa eCTECTBEHHOT'O S3bIKa
PaCCManI/IBaeMBIe BOIPOCHI:

- CUCTEMbI KOMIIBIOTCPHOI'O 3pCHUS B TpaHCHOpTHOﬁ OTpaciiu;

- 00paboTKa eCTECTBEHHOTO SI3bIKa B TPAHCIIOPTHOM OTpaCIIy.

27

COBpeMeHHHC TEXHOJIOTUU UCKYCCTBECHHOI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ OoTpaciiu.

PGKOMGHI[aTeJ'ILHBIe CHCTCMbI
PaccmarpuBaembie BOIPOCHL:
- PEKOMEHJATEIbHbIE CUCTEMBI B TPAHCIIOPTHOU OTPACIIH.

28

Unrepener Bemeli (IoT) B TpancnioptHbix cuctemax. OcHoBbl MHTEepHEeTa Bemeit (1oT)
PaccmaTprBaemble BOIIPOCHL:

- ocHoBbI UHTepHEeTa Bemeit (IoT);

- IPOTOKOJIEI cBs3u it HTepHeta Bemei (IoT).

29

Wntepener Bemeit (IoT) B TpancnopTHBIX cucteMax. CO0p n 00paboTKa JaHHBIX
PaccmarpuBaembie BOIPOCHL:

- cbop mansbIX ¢ loT-ycTpoiicTs;

- obpaboTtka nanHbIx ¢ loT-ycTpoiicTs;

- moaxoxapl kK 06padboTke nanubl ¢ loT-ycTpoiicTs.

30

O6naynble 1aTGopMbl
PaCCManI/IBaCMLIC BOIPOCHI:




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- Poccuiickue o6maunsie atdopmsl: Yandex O0maKo 1 aTbTepHATUBEL,
- 3a7a4n 00JIauHbIX IaTdopm;
- 0030p BO3MOXHOCTEW OOJIBIYHBIX TIAT(HOPM.

31

[{udposbie cepBHUCHI

PaccmarpuBaembie BOIIPOCHL:

- nu(POBBIEC CEPBUCHI;

- apXUTEKTypa COBPEMEHHBIX IHU(POBBIX CEPBHUCOB;
- uaTerpanus cuctem, API.

32

OcHoBbI HHGOPMAITMOHHOHN Oe301macHOCTUM (2 )

PaccmarpuBaembie BOIIPOCHL:

- KJII0YeBble IPUHIUIBI 00eceyeHHs HH(POPMAIOHHOII 6e301acHOCTY;

- HOpMaTHBHas 0a3a B 00JacTH HHPOPMAIMOHHOH 0€30I1aCHOCTH;

- IPOrpaMMHO-aMNIapaTHbIE CPEACTBA CHCTEMBI oOecIieueH s HH(OPMALUOHHON O€30aCHOCTH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue 1abopaTopHbIX padoT / KpaTKoOe cofepKaHue

@yHaMUHTaAJIbHbIE OCHOBBI THPOPMAaTUKU
B pesynbTaTe BRIOTHEHHS TA0OPATOPHBIX PAOOT CTYIEHT IOJTydaeT 3HaHHUI U yMEHHS B 00IacTH
KOJIMPOBaHMS MH(YOPMALIUH U CUCTEM CUUCIICHHUS.

OCHOBEI C NNEepCOHAJIbHBIM KOMIIbFOTCPOM
B pesynbraTe BhINONHEHHS J1aOOPaTOPHBIX pabOT CTYJICHT MOJIy4aeT 3HaHHUs ¥ yMEHHS B 00JacTH PabOThI
C TIEPCOHAJIBHBIM KOMITBIOTEPOM U (haijIoBOM CHCTEMOH.

OcHoBsl ¢ Linux
B pesyinbTate BRINOTHEHHS Ta00PATOPHBIX PA0OT CTYIEHT MOJTydaeT 3HaHU U yMEHHs B 00J1acTH padoThI
¢ omnepanoHHo# cuctemolt Linux Ha mpumepe Pexq OC.

[TakeTs! npuknagHbIX porpaMmM. PaboTta ¢ TEKCTOBBIM MPOIIECCOPOM
B pe3ynbraTte BRINOTHEHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOMydYaeT 3HAHUA U YMEHHS B O0JIACTH
(hopmaTupoBaHUS HNEKTPOHHBIX JIOKYMEHTOB C TIOMOIIBIO MPUKIIATHOTO POTPAMMHOTO OeCTieueHusl.

ITaxeTs! MPUKIIAAHBIX IIPOTpPaMM. Pa6oTa ¢ QJICKTPOHHBIMU Ta6J'II/II_IaMI/I
B pe3synbrarte BRINOTHEHHUS Ta60PaTOPHBIX Pa0OT CTYIEHT MOMy4yaeT 3HAaHUA U YMEHHS B 00NacTH
00pmaboTKH TaHHBIX B 3JIEKTPOHHBIX Ta0JIMIaX C MOMOIIBIO MPUKJIAJHOTO IPOTPAMMHOT0 OecreueHHs.

[TakeTs! npuknagHbIX nporpaMm. PaboTta ¢ 37eKTpOHHBIMH NPE3EHTAUIMU
B pesynbrate BeINIOTHEHHS TA0OPATOPHBIX PAOOT CTYIEHT IOJIydaeT 3HaHHUS U yMEHHs B 00JIacTH
MOATOTOBKH 3JIEKTPOHHBIX MPE3EHTAIMH ¢ TIOMOIIBIO MPHUKIIATHOTO MPOTrPaMMHOTO OeCTIeYeHHS.

BBCI[CHI/IC B 0a3bl JaHHBIX. MHoxecTBa
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS M YMEHUS B 00J1acTH pabOThI
CO MHOXECTBAMH 1 BBITIOJTHEHHS OTIEpaIliii HaJl MHOXKECTBaAMHU.

BBCI[CHI/IC B 0a3sl JaHHBbIX. HOCTpOCHI/IC CXEMBI JaHHBIX
B PE3yJbTAaTC BBINIOJIHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT MOJY4acT 3HAHUA U YMCHUS B obnactu
IMOCTPOCHUS CXEMBI 0a3bl JAHHBIX C TIOMOUIIbIO BCTPOCHHBIX NHCTPYMCEHTOB CYBI[

Brenenue B 6a3b1 nannbix. [loctpoenwne 3ampocoB k CYB/]
B PE3yJbTAaTC BBINIOJIHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT MOJY4aeT 3HAaHUA U YMCHUA B obOacTu
BeINoHEeHMs 3anpocoB K CYB/] Ha si3pike SQL.
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HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

10

ANTOpUTMBI U CTPYKTYpBI JaHHBIX. [locTpoeHne aroputmMos
B PE3yJIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHT MOJy4acT 3HAHUA U YMCHUA B obJactu
TMOCTPOCHUS aJITOPUTMOB C MOMOIbIO HHCTPYMCHTOB IIOCTPOCHUA AUarpaMm.

11

AJNTOPUTMBI U CTPYKTYPbI JaHHBIX. CJI0KHOCTH aIrOPUTMOB
B PE3YyJIbTATC BBINIOJIHCHUA J'Ia60paTOpHI)IX pa60T CTYACHT NMOJY4acT 3HAaHUA U YMCHUA B obacTu OLCHKHA
CJIO)KHOCTH @JITOPUTMOB C TIOMOIIBIO PA3JIMIHBIX HOTaHI/Iﬁ.

12

[IporpammupoBanue Ha Python. AnropuTMuunCcKie KOHCTPYKIIMA
B pesymnpraTte BRIIOTHEHUS Ta00PaTOPHBIX PabOT CTYACHT IOJTydaeT 3HAHUS U YMEHHS B 001acTH paboThl
C YCJIOBHBIMH OIIepaTOpaMH U LUKIaMH B s3bIKe IIporpamMmupoBanus Python.

13

[TporpammupoBanue Ha Python. Komekium
B PE3yJIbTATC BBITIOJTHCHUSA J'Ia60paTOpHLIX pa60T CTYACHT NMOJy4acT 3HAHUA U YMCHUA B obacTu paGOTI)I
CO CIIMCKaMU M CJIOBapsIMU B SI3bIKE MporpaMMupoBanus Python.

14

[IporpammupoBanue Ha Python. ®ynkiuun
B pe3ynprarte BRIMOTHEHUS Ta00PaTOPHBIX PadOT CTYIEHT MOydaeT 3HAHUS U YMEHUS B 007IacTi paboThI
¢ QYHKIIUAMH B SI3BIKE MPOrpaMMupoBaHus Python.

15

Ananus u BU3yalIn3alus JaHHBIX. BI/I3yaJ'II/ISaHI/I$[ JaHHBIX
B pesynbraTe BHINIONHEHHUS JTAOOPATOPHBIX pabOT CTYEHT MOJyYaeT 3HAHUS U YMEHHUS B 001acTH
BU3YyaJIM3alM1 JAaHHBIXC IOMOIIIBIO Pa3IMYHBIX OMOIMOTEK B sI3bIKE MpOrpaMMupoBanus Python.

16

Ananmuz u BU3yaln3anust JaHHBIX. O6pa60TKa N aHaJIM3 JAaHHBIX
B pesynbraTe BHINONHEHHUS JTAOOPATOPHBIX pabOT CTYJEHT MOJyYaeT 3HAHUS U YMEHHUS B 001acTH
00paboTKU M aHAIM3a JaHHBIX ¢ TIOMOIIBI0 OMOIHOTEeKH pandas B s3bIKe MporpaMmupoBanus Python.

17

O0paboTka reoJaHHBIX
B pe3ynpraTte BRIMOTHEHUS Ta00paTOPHBIX PadOT CTYIEHT MOMydYaeT 3HAHUA U YMEHHS B 00JIAaCTH pabOTHI
C TEOJJTaHHBIMH B SI3BIKE ITporpaMMupoBanus Python.

18

BHSyaJII/IBaHI/ISI I'COJaHHBIX
B pe3symnbrare BRIIOIHEHHUS Ta60PaTOPHBIX PA0OT CTYIEHT MOJTydaeT 3HAHUS U YMEHUS B 0071aCcTH
BU3yaJlM3alliy re0daHHbIX B s3bIKe MporpammupoBanus Python.

19

MogenupoBaHue TPaHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIHOE MOICIUPOBAHUE

B pe3ynbraTte BRINOTHEHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOMydYaeT 3HAHUA U YMEHHS B O0JIACTH
JTIUCKPETHO-COOBITHHHOTO MOJICITUPOBAHHUS C IIOMOIIBI0 OMOIHoTeKn SimPy B sI3BIKE IPOTPaMMUPOBAHHS
Python.

20

MOI[GJ'II/IpOBaHI/IC TPAHCIIOPTHBIX IOTOKOB. ArenTHOE MOACIINPOBAHUC
B pe3synprare BRINOTHEHHUS Ta00PAaTOPHBIX PA0OT CTYAEHT MTOMy4YaeT 3HAHHUS U YMEHHS B 00JIaCTH areHTOro
MO/ICJIMPOBAHUS C TIOMOIIBIO IIaTGOPMbI UMHTALIMOHHOTO MoJenpoBanus AnyLogic.

21

BBe,I[eHI/IC B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC 06y‘IeHI/IC. PerpeCCPIH
B pesyinbTate BRINOTHEHHS Ta00PATOPHBIX PAOOT CTY/IEHT MOJTyYaeT 3HaHUS U YMEHHS B 00JIaCTH pPELIeHUs
33124 perpeccuy ¢ MOMOIIBI0 MAlIMHHOTO 00y4YeHus B sI3bIKe IporpaMMmuposanus Python.

22

CoBpeMeHHbBIE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIUIEKTAa B TPAHCIIOPTHON OTPACIH.

Cuctembl 00pabOTKH €CTECTBEHHTO SI3bIKA
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PabOT CTYACHT MOMydaeT 3HAHUS M YMEHUS B 00J1acTH pabOThI
¢ cucreMaMu 00pabOTKH €CTECTBEHOTO S3bIKA.

23

BBCI[CHI/IC B HCKyCCTBLICHHLIﬁ HUHTCJICKT U MallIMHHOC 06y‘-ICHI/Ie. KJIaCCI/I(I)I/IKaLII/IH
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PadbOT CTYACHT MOJydaeT 3HAHUS U YMEHUS B 00J1aCTH PEIICHUS
3a]1a4 KIACCU(PHUKAINY C IOMOIIBI0 MAIIMHHOTO OOYYEHUS B sI3bIKE TIporpaMMupoBanus Python.

24

BBenenune B MCKyCCTBBIEHHBIN MHTEIJIEKT U MallMHHOE 00y4yeHue. Knactepuzanus
B pesynbrate BhINOIHEHHS 1a00OPATOPHBIX PA0OT CTYAEHT IOJIydaeT 3HaHHU U YMEHHS B 00JIaCTH pelIeHHs
33124 KJIaCTEPHU3aLMK C TOMOIIbIO MAIIMHHOTO 00y4YeHus B sI3bIKe IporpaMMupoBanus Python.




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

25

BBejieHre B MCKYCCTBBICHHBIN MHTEIUIEKT U MalIMHHOE 00y4eHue. HelipoHHbie ceTn
B PE3yJIbTATC BBINIOJIHCHUSA na60paTopH1,1x pa60T CTYACHT NOJYy4a€T 3HaHUA U YMCHUA B obactu peuicHus
3aJa4 MalllMHHOI'O O6y‘{eHI/I$I IIOMOIINBIO HeﬁpOHHbIX ceTel B S3BIKE MporpaMMUpOBaHNA PythOIl.

26

COBpeMeHHBIe TEXHOJIOI'MHU UCKYCCTBEHHOI'O MHTCIIJIICKTA B TpaHCHOPTHOﬁ OoTpaciiu.

Cucremsbl KOMITBIOTCPHOI'O 3PCHUMA
B pesynprare BRINOIHEHUS Ta00paTOPHBIX PadOT CTYIEHT MOydyaeT 3HAaHUA U YMEHHS B 00JIaCTH pabOTHI
C CHCTeMaMH KOMIBIOTEPHOTO 3PSHHUS.

27

CoBpeMeHHbIE TEXHOJIOTUU UCKYCCTBEHHOTO MHTEIIEKTa B TPAHCIIOPTHOM OTPACIIH.

CucreMbl 00pabOTKH €CTECTBEHHTO SI3bIKA
B PE3YyJIbTATC BBINIOJIHCHUA J'Ia60paTOpHI)IX pa60T CTYACHT NMOJIy4acT 3HAHUA U YMCHUA B obactu paGOTLI
C CUCTCMaMHU 06pa6OTKI/I CCTCCTBCHOI'O A3bIKA.

28

Hutepener Benieit (IoT) B TpaHCIOPTHBIX cCUCTEMAX
B pe3yinbraTe BBINOIHEHUS T1a00PaTOPHBIX pabOT CTYISHT MONTy4YaeT 3HAHUA U YMEHUS B 001acTH
npoeKTHpoBaHus ycTpoiicT MHTepenTa Bemei (IoT).

29

O6uagnbie TuratGopmel 1 HPPoBbIe cepBUCHl. OOMavHbIC TIATHOPMBI
B pesynprare BRIMOTHEHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOMydYaeT 3HAHUA U YMEHHS B 00JIaCTH pabOTHI
00JTaYHBIX TUIATPOPM.

30

O6naynsle atdopmsl ¥ nudpoBsie cepBuchl. API
B pesynbraTe BHINONHEHHMS JTAOOPATOPHBIX pabOT CTYEHT MOJIyYaeT 3HAHUS U YMEHHUs B 001acTH
tectupoBanust AP iupoBbIX cepBHCOB.

31

Nupopmannonnas 6e30macHoCTb
B PE3yJIbTAaTC BBINIOJTHCHUA J'Ia60paTOpHBIX pa60T CTYACHT NOJYHacT 3HaHUA U YMCHHA B UCIIOJIb30BAHUA
MNpOorpaMMHO-aIIapaTHbIC CPEACTBA CUCTCMbL obecrneueHus I/IH(I)OpMaLII/IOHHOI\/'I 0C30IaCHOCTH. .

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

@yHaMUHTAJIbHbIE OCHOBBI THPOPMaTUKU
B PE3yJbTATC BBINIOJIHCHUSA NPAKTUICCKUX pa60T CTYACHT 1IOJy4aC€T 3HAHUA U YMCHUA B obnactu
KOAUPOBAHUS I/IH(l)OpMaL[I/II/I U CUCTEM CUHCJICHHUS.

OCHOBEBI APXUTCKTYPEBI BBIYHCIINTETEHON TEXHUKH

B pe3synbrare BRINOTHEHHUS Ta60PaTOPHBIX Pa0OT CTYIEHT MOMy4yaeT 3HAaHUA U YMEHHS B 00acTH
JIOTHYECKUX OCHOB PabOTHI KOMITBIOTEPA.

ITakeTs! MMPUKIIAAHBIX IIPOTpPaMM. Pabora ¢ TekcTOBBIM nmponeccopom
B pe3synprarte BRINOIHEHUS MPAKTHYECKHUX 3aHATHI CTYyIEHT MOMy4yaeT 3HAHWUS U YMEHHS B 001aCTH
paboTHI ¢ TEKCTOBBIMHU JJOKyMEHTAMH C TIOMOIIBIO MPUKIIATHOTO IIPOrPaMMHOTO OecIiedeHust

[TakeTs! npukIagHbIX porpaMM. PaboTa ¢ 37eKTpOHHBIMY TaOIHULIaMU
B PE3yJbTATC BBINIOJIHCHHUSA NPAKTUICCKUX 3aHIATUI CTYACHT MOJYy4a€T 3HAHHUA U YMCHUS B obnactu
pa6OTLI C DJICKTPOHHBIMHA Ta6J'II/IIIaMI/I C IOMOUIBIO NPUKIAAHOI'O IIPOTrPaMMHOT0 OecrieueHus.

ITakeTs1 MPUKIIAAHBIX IPOTpaMM. Pabota ¢ QJICKTPOHHLIMU MIPE3CHTALIUAMU
B pe3ynpraTe BRINOIHEHUS MPAKTHYECKUX 3aHATHI CTYACHT MOJTydaeT 3HAHHU U YMEHHS B 0071aCTH
MOJATOTOBKH 3JIEKTPOHHBIX MPE3EHTALNI ¢ TOMOIIBIO IPUKIATHOTO MPOrPaMMHOT0 OeCTIeueHHS.

BBenenue B 0a3bl JaHHBIX
B PE3yJbTATC BBINIOJIHEHHUSA NPAKTUICCKUX SaHHTI/Iﬁ CTYACHT MOJYy4a€T 3HAHHUA U YMCHUS B O6J'IaCTI/I
paboTHI CO CTPYKTYPHPOBAHHBIM SI3BIKOM 3arpocoB SQL.

ANTOPUTMBI U CTPYKTYPBI JAHHBIX
B pesynbrare BHIMOTHEHHS MPAKTUYECKHUX 3aHATHH CTYJCHT MMOJIy4aeT 3HAHUS U YMEHHS B 00JIaCTH
paboThI CO CTPYKTYpaMH JAaHHBIX U pa3paboTKe alrOpUTMaMH.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

[IporpammupoBanue Ha Python
B PE3YyJIbTATC BBIMIOJTHCHUSA NPAKTUICCKUX 3aHITUI CTYACHT MOJIy4a€T 3HaAHUA U YMCHUSA B o0JacTu

pa6OTLI C NIEPEMCHHBIMU PAa3HBIX TUIIOB U ONI€pallUsIMU HAaJl HUMU B A3bIKEC IPOrpaMMHUPOBaHUA PythOIl.

Ananmu3 u BU3YyaJIM3alusl JaHHbIX. bubanorekn BU3yaIU3aliuu
B pesynbTate BHINOTHEHHS NPAKTHYECKUX 3aHATHHA CTYICHT TOJIy4aeT 3HaHHUsI U yMEHUsI B 00J1acTi
paboThI ¢ GHOIMOTEeKaMH BH3YyaIH3allii TaHHBIX B S3BIKE MporpaMmupoBanus Python.

10

AHanu3 u BU3yanu3anus JaHHbIX. buOianoTekn o6paboTKu 1 aHaIM3a TaHHBIX
B pesynbTaTe BBIIOMHEHHS MPAKTHYECKUX 3aHATHI CTYICHT MOTy4YaeT 3HAHUS M YMEHUS B 00J1aCTH
paboTsI ¢ 6bubMoTeKoi 00PabOTKY M aHANM3a JaHHBIX pandas B sS3bIKe MporpaMMupoBaHus Python.

11

Pabora ¢ reomaHHBIMU
B pesyinbTate BHINOTHEHHS NPAKTHYECKUX 3aHATHHA CTYICHT TIOJIydaeT 3HaHHUsI U yMEHUsI B 00J1acT!
pa6otsl ¢ 'MC FlexGIS B s13p1ke nporpamMmupoBanus Python.

12

MoaenupoBaHue TPAHCIIOPTHBIX IIOTOKOB
B PE3yJbTAaTC BBINIOJIHCHUA NPAKTUICCKUX 3aHATHH CTYACHT MOJYy4aCT 3HAHWUA U YMCHUA B obmactu
paboThI ¢ mmaTGopMoit IMUTaIMOHHOTO MoenupoBanus AnyLogic.

13

BBGI{CHI/IC B HCKyCCTBI:IGHHLIfI HUHTCJIJICKT U MallIMHHOC 06yquHe. OCHOBBI MAIIIUHHOT'O

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

14

BBC,I[CHI/IC B HCKYCCTBLICHHLIﬁ HHTCIJICKT U MallIMHHOC O6y‘IeHI/IC. HeﬁpOHHBIC CCTU
B pesynbraTe BBINOTHEHHUS NPAKTHIECKUX 3aHATHI CTYJICHT IOJy4YaeT 3HAHUS U YMEHUS B 00J1acTH
MIOCTPOCHHMS MOJIENIEH Ha OCHOBE HEHPOHHBIX CETEH B sI3bIKE MpOTrpaMMupoBanus Python.

15

CoBpeMeHHbIE TEXHOJIOTUHM UCKYCCTBEHHOTO MHTEIUIEKTa B TPAHCIIOPTHOM OTpaciu
B PE3yJbTAaTC BBINIOJIHCHNA NPAKTUICCKUX 3aHATHH CTYACHT MOJYy4aCT 3HAHWUA U YMCHUA B obnactu
IIPUMEHEHHUS] PEKOMEHIATEIIBHBIX CUCTEM B TPAHCIIOPTHOM OTpAaciIu.

16

Nutepener Bemeit (IoT) B TpaHCHOPTHBIX cHcTeMax
B pe3synbrare BRINOITHEHUS MPAKTHYECKUX 3aHATUI CTYAEHT MOJMy4yaeT 3HaHUSI U YMEHHUS B 00JacTu
paboThI ¢ HHCTPYMEHTOM IIPOEKTHPOBaHus ycTpoiicT MuTepreta Bemei (IoT).

17

O6unaynble 1aTGopMbl U IU(PPOBBIE CEPBUCHI
B PE3yJbTATC BBINIOJIHCHHUA NPAKTUYCCKUX 3aHATUI CTYACHT MOJYy4aCT 3HAHHUA U YMCHUS B obnactu
paboThI ¢ MHCTpyMeHTaMu TecTupoBaHus APl mudpoBeIX cepBHCOB.

4.3. CamocrosiTenpHas padoTa 00ydaroImuXCs.

o/

Bun camocrosTensHo# paboTh

[ToaroroBka k 1a60paTOpHBIM pabOTaM U MPAKTUYECKUM 3aHATUAM

Nzyuenue yueOHOM TuTEpaTyphl

IIoarororka k HpOMCX(YTOQHOﬁ aTTeCTanuu.

A Wl N

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

5. llepeueHp wu3gaHWil, KOTOPHIE PEKOMEHIYETCS HCHOJIb30BaTh

OCBOEHUU JUCUUIUIAHBI (MOAYJIA).

npu
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6 | Uudopmaruka. [Ipukiaansie mporpaMmubie cpeactsa | https://e.lanbook.com/book/369905
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6. IlepedyeHbp COBpPEMEHHBIX

npo¢eCCUOHATIBHBIX

0a3 [Ja”HHBIX "

WH()OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCHOJB30BAaThCS IPHU

OCBOEHUU JUCHUIUIUHBI (MOAYJIA).

- JOKyMEHTaUs o SI3BIKY IIporpaMMHUpPOBaHUSI Python
(https://docs.python.org/3.12/);

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

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

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

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

- JOKYMEHTAIIUS 10 ouoImoTeKe Pygal
(https://www.pygal.org/en/latest/index.html);

- JokyMmeHTtamuss ~1mo  OuOmmorexke  Scikit-Learn  (https:/scikit-

- JJIEKTPOHHO-OMONMOTEeYHasi cucteMa HaydHO-TeXHHUYECKOW OMOIMOTeKH
PYT(MUNUT) (http://library.miit.ru/);
- 3JIGKTPOHHO-0MOImoTeunas cucrema Jlans (https://e.lanbook.com/)

learn.org/stable/user_guide.html);




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

- TOKyMEHTalus 1o miaTdopMe UMUTAIIIIIHOOTO MoaenupoBanus AnyLogic
(https://anylogic.help/ru/);

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

- JokyMmeHramuss 1o  OuOmmorexke  Scikit-Learn  (https:/scikit-
learn.org/stable/user_guide.html);

- JIOKYMEHTaIUs 1o HHCTPYMEHTY TECTUPOBAHMUA Postman
(https://learning.postman.com/docs/introduction/overview/).

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
IpPOrpaMMHOr0 OOecCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

- TTaKeT MPUKIATHOTO MPOrpaMMHOro odecrnedeHus (0PUCHBIE MPUITOKEHUS);
- SI3BIK MporpammMupoBanus Python;

- raTopmMa UMUTAIIMOHHOTO MojienpoBanusa AnylLogic;

- postgreSQL,;

- postman.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

AyauTopusi JUIsi TIPOBENICHUS 3aHSATUN JICKIIMOHHOTO THMA JODKHA OBITh
OCHAIIIEHa TIEPCOHAJIBHBIM KOMITBIOTEPOM U Ha0OpOM JI€MOHCTPAIMOHHOTO
000pynOBaHUSI.

AyauTopus i TPOBEICHUS TMPAKTHYCCKUX W JIAOOPATOPHBIX 3aHATHI
J0JKHA OBITh OCHAIIICHA MTePCOHAIBHBIMU KOMITBIOTEPAMH.

9. ®opma MPOMEKYTOUHOU aTTECTALNU:

Dxk3ameH B 1 cemectpe.
3ayer BO 2 ceMmecTpe.

10. OueHouHbIe MaTEpHUAIBI.

OueHo4YHbIE MaTepUaIbl, IPUMEHSAEMBIE NTPU NPOBEIECHUN MPOMEKYTOUHON
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktoM PYT (MUUT).
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