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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-1 - CnocoOeH pemarb HWHXEHEpPHbIE 33aJaud B IPO(eCcCUOHATBHOU
JEeATENBHOCTH C UCIIOJIb30BAaHUEM METO/I0B €CTECTBEHHBIX HAYK, MATEMaTHYECKOrO
aHaJIM3a U MOJIEJTUPOBAHMSI;

OIIK-2 - CpoocobeH mTOHMMATh MPUHIMIBI PabOTBl COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTHMM M HWCIONb30BaTh MX I pELICHUd 3a1ady
npodeCCUOHANILHON JIeATeIbHOCTH;

IIK-7 - Coocoben K »dKcIulyatauud WHGOPMAIMOHHO-aHATUTHYECKUX
aBTOMAaTU3MPOBAHHBIX CHUCTEM IO OIEPATUBHO-JUCIETYEPCKOMY YIIPABICHUIO
KEJIe3HOJOPOKHBIMUA TIEpPEBO3KaMHM, K 00paboTke MNOoe3AHONM HHOpMalUU B
aBTOMAaTHU3UPOBAHHBIX CHCTEMax, K MCIOJb30BaHUIO MH()OPMALMOHHBIX CUCTEM
MOHUTOPUHIAa W Yy4yeTa BBIIIOJHEHHUS TEXHOJOTMYECKHX oOlepauuid Ha
KEJIE3HO0POKHOM TPAHCIIOPTE.

OOy4eHue 1o JUCIUTUTHHE (MOYJIIO) MIPEAIOJIAraeT, YTo [0 €ro pe3yJibTaTaM
oOyyaroruiicst Oyer:

3HaTh:

- OCHOBHBIE MTOHITHSI M HICTOPHIO Pa3BUTHS HMHYOPMATUKU U BBIYUCIUTEIBHON
TEXHUKU;

- BUJIbI, CBOMCTBA M CIOCOOBI KOJUPOBAHUS HH(POPMALIHH;

- CUCTEMBbI CUMCIICHHUS U JOTHYECKHE OCHOBBI PabOThI KOMIIBIOTEPA;

- ApPXUTEKTYpPy BBIYUCIMTEIbHON TEXHUKHM U TPUHIUNBL  PabOThI
OIEPALIMOHHBIX CUCTEM;

- OCHOBBI KOMIIBIOTEPHBIX CETEN U MPOTOKOJIOB IIEPEAAYN JAHHBIX;

- BUABl MPOTPAMMHOTO OO€CleYeHHs] W OCHOBHBIE (YHKUIUU OQHUCHBIX
IIPUIIOKECHUM;

- IPUHLUIIBI pabOTHI ¢ 6a3aMu JaHHBIX U 3bIKOM SQL;

- OCHOBHBIE AJITOPUTMbI U CTPYKTYPbI JaHHBIX;

- CHHTaKCUC ¥ OCHOBHbIE KOHCTPYKIUH sI3bIKa NporpammupoBanus Python;

- IPUHLMUIIBI AHAJIA3a U BU3yJIM3aLUU JaHHBIX;

- OCHOBBI padoTHI ¢ TeoganHbiMU U I IC-cuctemamu;

- METObI MOAEIUPOBAHUS TPAHCIIOPTHBIX TOTOKOB;



- OCHOBHBIC TMOHATHS W METOIbI MAITMHHOTO OOYYEHUS W UCKYCCTBEHHOTO
WHTEIJICKTA,;

- MPUHUUINBI PabOThl CHCTEM KOMIIBIOTEPHOIO 3pE€HUS MU 00paboTKH
€CTECTBEHHOTO SI3bIKa;

- ocHOBBI TexHosioruii Uurepuera Bemieit (IoT);

- IPUHITUIIBI pabOTHl 00JAYHBIX TUIAT(HOPM U TG POBBIX CEPBUCOB;

- OCHOBBI HH(POPMAITMOHHOH 6€30IIaCHOCTH.

Ymern:

- paboTaTh C Pa3IUYHBIMUA CUCTEMAMU CUMCIICHUS U BHIMOIHITH JIOTUYECKUE
orieparum;

- HCIOJIb30BaTh OCHOBHBbIE (YHKIHUU OIEPAMOHHBIX CHCTEM, BKJIIOYas
Linux;

- TNPUMEHATH OQUCHBIE TPUIIOKEHHS 17 pPabOThI € JOKyMEHTaMH,
TaOIHMIIAMH ¥ TIPE3CHTAINSIMU;

- MPOEKTUPOBATh U paboTaTh ¢ 0a3aMu JAaHHBIX, BBIOJHATH 3alpOChl Ha
s3bIke SQL;

- pa3pabaThIBaTh U aHAIU3UPOBATH ATOPUTMEI;

- IPOrpaMMHUPOBATh Ha si3bIke Python, ncnone3ys pa3nuyHbIe THUIHI JAHHBIX,
CTPYKTYpPHI U (DYHKIIHH;

- aHAIM3UPOBATh W BU3YAIW3WPOBATH JIaHHBIE C TOMOIIBIO OMOIMOTEK
Python;

- pabotats ¢ reoganabiMu U ' UC-cuctemamuy;

- CO371aBaTh MOJEIIN TPAHCIOPTHBIX TTOTOKOB;

- IPUMEHSITh METO/IbI MAITUHHOTO OOYYEHUS I PEIICHUS 33729 PETPECCUH,
KJ1accu(UKaIuy U KJIacTepu3aluu;

- HCTI0JIH30BaTh OMOIMOTEKH 151 pabOTHI C HEHPOHHBIMU CETSIMU;

- paborath C cHCTEMaMd KOMIIBIOTEPHOTO 3peHuss U 00paboTKu
€CTECTBEHHOTO SI3bIKA;

- IpoeKTupoBaTh ycrpoiictBa MuTtepuera Bemeit (IoT);

- HWCIOJNb30BaTh oOsayHble MmiaaTdopmbl U TecTUpoBaTh APl nudpoBbix
CEPBHCOB;

- IPUMEHATh OCHOBHBIE MPUHIUITBI THHOPMAIIMOHHON 0€30MacHOCTH.

Baaners:

- HaBBIKAMU PAOOTBI C MEPCOHAIBHBIM KOMITBIOTEPOM U Pa3TUYHBIMU
OTIepAllMOHHBIMHU CHCTEMaMU;

- HaBBIKAMHM HWCIIOJH30BaHUS OQGUCHBIX TPWIOKEHUN I PEIICHUS
npodeCCUOHANIbHBIX 33]1a4;

- HaBbIKAMU MPOEKTUPOBAHUA U PabOThI ¢ 0a3aMU JIaHHBIX;



- HaBBIKAMU pa3pabOTKU aJTOPUTMOB H MPOTpaMM Ha si3bike Python;

- HaBbIKAMHM aHAJlU3a M BHU3yaIM3allMd JAHHBIX C HCIOJIb30BAHUEM
CHEUAIU3UPOBAHHBIX OMOINOTEK;

- HaBbIKamMu paboThI ¢ reoganHbiMu U ' UC-cuctemamu;

- HaBBbIKAMU MOJICJTUPOBAHMS TPAHCIIOPTHBIX MIOTOKOB;

- HAaBBIKAMH TTPUMEHEHUS METOJIOB MAIIIMHHOTO 00YYEHUS U UCKYCCTBEHHOTO
MHTEJUIEKTA JIJIs1 pEIICHUS MPAKTUYECKUX 3a/aY;

- HaBbIKaMu paboThl ¢ TexHonorusimu Nurepuera Bemieit (IoT);

- HaBbIKAMHM MCIOJIb30BaHUS 00sauHbIX T1uiatgopm u pabotel ¢ API
U (PPOBBIX CEPBUCOB;

- HaBBIKAMH oOecrieueHus] UHPOPMALIMOHHON 0e30MacHOCTH MpU padoTe ¢
KOMITbIOTEPHBIMU CUCTEMAMHU.

3. O06beM TUCIMIUTAHBI (MOTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6miast TPyIHOEMKOCTh AMCIUIUIMHBI (MOIyJs) coctaBmser 6 3.e. (216
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O06bem auCHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM paboThI
oOyJaromuxcst €  MEJarorM4yecKUMH  paboTHMKaMu W (WIM)  JUIAMH,
IPUBJIEKAEMBIMH K peajin3aluu o0pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBHUSIX,

IPYU MPOBEJECHUHN YUE€OHBIX 3aHITHI:

KonnyectBo wacos
Tum yaeOHbIX 3aHATHN Cemectp
Bcero

Nel | Ne2

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSTHH (BCET0): 160 | 80 80
B toM uncae:

3aHATHS JIEKIIHOHHOTO THIIA 64 32 32

3aHATHSI CEMUHAPCKOTO THITA 96 48 48

3.3. O6bemM aucruIUIMHBL (MOAyYJsA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyaromuxcs, a Takxke B (opMe KOHTAKTHOM paboThl O0ydaroumxcs ¢
MearoruaecKuMu paboTHUKAMHK U (WIJTH ) JTUI[AMU, TIPUBJICKAEMBIMU K PeaTU3aIiu
oOpa3oBaTeIbHOM TPOrpaMMbl Ha HWHBIX YCJIOBHUSAX, TIPH IPOBEICHUU
MIPOMEKYTOUHOM aTTECTAIlMH COCTAaBIAET 56 akaJeMHUUecKnx Jaca (OB).

3.4. Ilpu 0Oy4eHuu 1o UHAUBHUIYAIbHOMY Y4eOHOMY IIJIaHy, B TOM YHCJIE IPU
YCKOPEHHOM 00y4YeHUH, 00beM JUCIUIUIMHBI (MOIYIIS) MOXKET ObITh peain30BaH
MOJTHOCTBHIO B (hOpPME CaMOCTOATEIBHON pabOThI 00yUaIOUINXCS, a TakKe B popme




KOHTAaKTHOW PabOThl 0O0YydYaIOIMUXCS C MEAArorudecKuMu pabOTHUKAMH U (WJTH)

JMgaMu, IpUBJICKACMbIMHU K pCain3aliiu O6pa3OBaTCHBHOﬁ IMporpaMmMbl Ha MHBIX

YCJIOBUAX, IIPU IMTPOBECACHUN HpOMe)KYTOqHOfI arTeCcranuu.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKOUOHHOTO THUIIA.

/11

TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

@DyH1aMUHTAIbHBIE OCHOBBI HH(OPMATUKH
PaccmatprBaemble BOIIPOCH:

- UICTOPUS PA3BUTUA I/IH(I)OpMaTI/IKI/I M BBIYHUCINTEIBHOUN TCXHUKHU,
- OHsITHE UH(POPMAIIHH;

- BUJIBI M CBOICTBA HH(DOPMAITUH;

- KOANPOBaHUE HH(OPMAIIHN;

- CHCTEMBI CUUCIICHHSI.

OCHOBBEI APXUTCKTYPEBI BBIYMCIIMTEIILHON TEXHUKH

PaCCManI/IBaGMBIG BOIPOCHI:

= JJOTUYCCKHUE OCHOBBI pa6OTLI BBIYMCITUTEILHOM TCXHUKMH,

- ApXUTCKTYpa BBIYMCIUTEILHON TEXHUKHU: mnpoueccop, naMATb, YCTpOﬁCTBa BBOJa-BbBIBOJIA.

OrnepalinoHHbIE CUCTEMBI U CETH
PaccmarpuBaeMbie BOTIPOCHI:

- IPUHIIUTIBI paOOTHI ONIEPAITIOHHBIX CHCTEM;

- TEXHOJIOTUH BUPTYAIN3aIlH U KOHTCHHEPH3aIHN;

- KOMIIBIOTEPHBIC CCTU U TPOTOKOJIBI IIEPEAAYIN JaHHBIX.

OcHOBBI pabOTHI C IEPCOHATILHBIM KOMITbIOTEpOM Ha npumepe Peg OC
PaCCManI/IBaeMLIe BOINPOCHI:

- OCHOBBI pa6OTBI C NCpCOHAJIbHBIM KOMIIBIOTEPOM U (baﬁﬂOBOﬁ CHCTeMOﬁ;

- pabota B Linux Ha npumepe PEJ] OC.

[TporpammHoOe obecnieueHme
PaccmaTprBaeMble BOTIPOCHI:

- BUJBI IPOTPaMMHOTO 00ECIICUeHUS;
- MMAKCThI TPUKIIAAHBIX ITPOTPAMM.

Oducuple mpunoxeHus (4 1)

PaCCManI/IBaeMLIe BOIPOCHI:

- 0030p OPHCHBIX MPHIIOKCHUN;

- OCHOBHBIE (DYHKITMOHAIEHBIE BO3MOKHOCTH O(PHCHBIX MPHUIIOKCHUH.

Beeaenue B 6a3bl nanubix. b/l 1 CYB/]

PaccmaTprBaeMble BOTIPOCHI:

- morsaTue 6a3sl qanHbIX (B/]) u cucrems! ynpasienuns 6a3amu nanubx (CYB/);
- PeJISIUOHHAS MOJIEITb IAHHBIX.

BBenenune B 0a3bl JaHHBIX. MHOMKECTBA
PaCCManl/IBaeMI)Ie BOIPOCHKHI:

- MHO>KECTBA,

- onepanry HaaQ MHOXKCCTBAMM.

Beeacenue B 6a3bl 1aHHBIX. SQL
PaccmarpuBaembie BONPOCHL:




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

/T
- CTPYKTYPHPOBAHHBIN SA3BIK 3ampocoB (SQL);
- mpocTele 3anpockl K CYB/I.

10 |AnropuTMbl ¥ CTPYKTYPhI JAHHBIX

PaccmarpuBaeMble BOIPOCHI:

- OCHOBBI CTPYKTYp JaHHBbIX;

- QJIOPUTM, AJITOPUTMBI COPTUPOBKH U ITOUCKA;
- OLIEHKA CJIOKHOCTH aJITOPUTMOB.

11

AJIrOpuTMHAYECKHUE 3a0a4K

PaCCManI/IBaCMBIG BOIPOCHI:

- peKypcHs U THHAMHYECKOE IIPOTrpaMMHUpOBaHUe (HA TIPUMEPE 3a/1a9 JIOTHUCTHKH);
- AJITOPUTMBI ITIOMCKA KpaT‘IaﬁH.ICI‘O yTH;

- 3a/la4a KOMMUBOSIKEPA U APYTUC NP-nomnxsre 3aga4u,

- OITUMU3AlM MapIIpyToOB.

12

[TporpammupoBanue Ha Python. OcHoBBI

paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- BBeqieHne B Python: ycTaHOBKa sI3bIKa MpPOrpaMMpOBaHHs, YCTAHOBKA M paboTa C HHTETpUPOBAHHON
cpenoit pa3paboTkw;

- OCHOBHBIC TUIIbI JAHHBIX U OlI€pallu B PythOl’l;

- YCIIOBHBIE OTIepaTophl U MUKIHI B Python.

13

[TporpammupoBanue Ha Python. Komnexmuu
PaccmaTpuBaemble BOIIPOCHI:

- pabota co criuckamu B Python;

- pabora co crioBapsimu B Python;

- paboTa ¢ MHOecTBaMu B Python.

14

[TporpammupoBanue Ha Python. ®ynkiun
PaCCManI/IBaeMBIC BOIPOCHI:
- ¢pynkum B Python.

15

Ananus u BU3yalin3allud JaHHBIX. BHByaJIHSaLII/Iﬂ
PaccmaTpuBaemble BOIIPOCHI:

- OCHOBBI BU3yaJIn3allu JaHHBIX;

- noctpoeHue rpapukos B Python.

16

AHanns u BU3yalin3allud JaHHBIX. OcCHOBEI a”HaIN3a JAHHBIX
PaccmaTprBaeMble BOTIPOCHI:

- OCHOBBI CTaTUCTHKH;

- BBeJIcHHE B OnOmmoTeky pandas.

17

Ananus u BU3yaJin3allud JaHHBIX. O6pa60TKa WU aHaJIn3 JaHHBIX
PaccmatpuBaemble BOIIPOCHI:

- 3arpy3ka u o0padoTka gaHHbIx B Python;

- TPYNIIMPOBKA U arperanus JaHHbeIx B Python.

18

Pabora ¢ reoqagHBIMHI

PaccmatpuBaeMble BOIIPOCHL:

- OCHOBBI PaboTHI cucteM riodansHoro nozunnonuposanus (GPS u IJTIOHACC);
- pabota c reonanHbIMU B Python;

- BU3yaJIn3alys Ire0JaHHbIX.

19

['eonHpOpMaIIMOHHBIE CHCTEMBI
PaccmarpuBaeMble BOIPOCHI:

- ocaoBbl  UC-cucrem;
- TUC FlexGIS.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

20

MopenupoBaHre TPAHCIOPTHBIX MOTOKOB. JIMCKPETHO-COOBITUIMHOE MOICIIUPOBAHNE
PaccmarpuBaembie BONPOCHL:

- OCHOBBI TCOpUH MacCOBOT'O 06CJ'Iy>KI/IBaHI/I$I;

- Z[I/ICKPCTHO'CO6LITI/II>1HO€ MOACINPOBaHUC.

21

MopenupoBaHue TPAaHCIOPTHBIX MOTOKOB. ATEHTHOE MOJECIMPOBAHUE
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- arCHTHOC MOJCIINPOBAHUE;

- AnyLogic.

22

BBCI[CHI/IC B I/ICKYCCTBI)IGHHHﬁ HUHTCIJICKT 1 MallIUHHOC O6yLICHI/IC. BBCI[CHI/IC
PaccmaTpuBaemble BOTIPOCH:

- ICTOPUSI M OCHOBHBIE TIOHATHSI HCKYCCTBEHHOr0 MHTesuiekTa (MIN);

- obnactu npumenenust I B TpancnopTHO# oTpaciy.

23

BBeneHue B MCKyCCTBBIEHHBIM MHTEIIEKT U MalIMHHOE 00yueHue. OcHoBbl M1
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- OCHOBBI MAIIMHHOTO 00Yy4eHUs: 00yUeHHE ¢ yIUTeNIeM U 0e3 yauTens;

- 33/1a4a pErpeccuu;

- BUJBI PETPECCHUM.

24

BBCI[GHI/IC B I/ICKYCCTBI)IGHHHﬁ HUHTCIJICKT U MalllUHHOC O6y‘IGHI/IC. KHaCCI/I(i)I/IKaHI/ISI u

KJraCTepusanus
PaccmatpuBaemble BOIIPOCHI:

- 3a71a4a Ki1accuukaimy;

- AJITOPUTMBIL Knaccmbmcaunn;
- 3a/1a4a KJIacTepU3aliy;

- QJITOPHUTMBI KJIACTEPH3ALHN.

25

Brenenue B MCKyCCTBBICHHBIN MHTEIUIEKT U MallIMHHOE 00y4eHue. HeitpoHnubie ceTu
PaCCManI/IBaeMBIC BOIPOCHI:

- pelIacMbIC 3a/1a4U;

- MOJIXOIBI K O0YYCHUIO HEUPOHHBIX CETeH

- IPUHIUIIBI TIOCTPOCHUA HeﬁpOHHLIX CeTel.

26

CoBpeMeHHbIE TEXHOJIOTUN UCKYCCTBEHHOTO UHTEIIJIEKTA B TPAHCIIOPTHOW OTPACIH.
KommnbrotepHoe 3peHue u 00padoTKa eCTEeCTBEHHOTO S3bIKa

PaccmatpuBaeMble BOITPOCHI:

- CHCTEMBI KOMIBIOTEPHOTO 3pEHUS B TPAHCIIOPTHON OTPACIIy;

- 00paboTKa €CTECTBEHHOTO SI3bIKa B TPAHCIIOPTHOM OTPACIIH.

27

COBpeMeHHBIC TCXHOJIOTUH UCKYCCTBECHHOI'O HHTCJIJICKTA B TpaHCHOpTHOﬁ oTpaciin.

PCKOMCHII&TCJ'ILHBIG CHUCTEMbI
PaccmatpuBaembie BOMPOCHI:
- PEeKOMEHIaTeIbHBIE CHCTEMBI B TPAHCIIOPTHOM OTPAaCIIH.

28

Wnrepener Bewieit (IoT) B TpancniopTHbIX cucteMax. OcHoBsl MHTepHEeTa Bemieit (IoT)
PaccmatpuBaeMble BOIIPOCHL:

- ocHOBBI MHTepHETA Bemreit (IoT);

- IpOTOKOJIBI cBsi3u uist InTepHera Beweit (IoT).

29

Wntepener Beweit (IoT) B TpancnopTHbIX cuctemax. Coop u 06paboTKa TaHHBIX
PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- coop nanubIx ¢ loT-ycTpoiicTs;

- o0paboTtka naHHbIX ¢ [oT-ycTpoiCTB;

- moIXoAb! K 00paboTke nanubI ¢ loT-ycTpoiicTs.

30

O6sraunble TIaTGOPMBI
PaccmarpuBaembie BONPOCHL:




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- Poccuiickue obmaunsie atdopmsl: Yandex O6mako 1 albTepHATHBEI,
- 3a]1a41 OOJIAYHBIX TIATPOPM;
- 0030p BO3MOYKHOCTEH OOJBIYHBIX IIAT(HOPM.

31

[TudpoBsie cepBUCHI

PaccmaTprBaemble BOIIPOCHI:

- HUQPOBBIE CEPBUCHI;

- apXHUTEKTypa COBPEMEHHBIX HU(PPOBHIX CEPBHUCOB;
- uaTerpanus cuctem, API.

32

OcHoBBI HHGOPMAITMOHHON 0€301acHOCTUM (2 )

PaCCManI/IBaeMBIG BOIPOCHI:

- KIITFOYCBBIC TPUHIINUIIBL obecneyeHust PIH(i)OpMaHHOHHOI;lI 6630HaCHOCTI/I;

- HOpMaTHBHas 0a3a B 00yacTH HHPOPMAMOHHOH 6€30MacHOCTH;

- [IpOTrpaMMHO-aIIapaTHbIC CPEACTBA CUCTEMbL obecrieyeHus HH(i)OpMaHHOHHOfI 0€e30IaCHOCTH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoaepKaHue

@OyHIaMUHTaIbHBIE OCHOBBI HTHPOPMATUKU
B pesynbrate BEITOTHEHHS TA0OPATOPHBIX PAOOT CTYIEHT MOJTyYaeT 3HaHUS U YMEHUSI B 0011aCTH
KOZIMPOBAHUS HH(OPMALINH U CUCTEM CUHCIICHHS.

OCHOBEI € NEPCOHAJIBHBIM KOMIIBIOTCPOM
B pesynbrate BbIOIHEHHS 1a00PAaTOPHBIX PAOOT CTYIEHT MOJTyYaeT 3HaHUsI ¥ YMEHUsI B 00J1acTH paboThI
C MEPCOHATBLHBIM KOMITBIOTEPOM U (PaiiIoBOIl CUCTEMOIA.

OcHoBsl ¢ Linux
B pe3ysbrarte BBIIOIHEHUS JTa0OPATOPHBIX PA0OT CTYACHT MOJyYaeT 3HAHUS U YMEHHSI B 00,1aCTH pabOThI
¢ omnepartonHou cucremoit Linux va nmpumepe Pern OC.

[TakeThl npuKIaAHBIX TporpaMM. PaboTa ¢ TEKCTOBBIM MPOLIECCOPOM
B PE3yIAbTATE BBIITOJIHCHU S J'Ia60paT0pHI>IX pa60T CTYACHT NOJYy4aCT 3HAHUA U YMCHUSA B obnactu
q)OpMaTI/IpOBaHI/IH JJICKTPOHHBIX JOKYMCHTOB C IOMOIIBIO NPUKIAAHOTO IPOrpaMMHOI0 OccrieucHus.

[TakeTnt NPUKIIAAHBIX IPpOTpaMM. Pabora c OJICKTPOHHBIMHA Ta6J'II/II_[aMI/I
B pesynbrate BhINOIHEHHS 1a00PAaTOPHBIX paOOT CTY/IEHT MOJTy4YaeT 3HaHHUs U YMEHUsI B 00J1acTH
00prabOTKY TAaHHBIX B 3JIEKTPOHHBIX TAOJIMIAX C TOMOIIBIO MPUKIIAIHOTO TPOrPAMMHOTO OECIIeYeHUs..

[TakeTs! IpUKIAIHBIX TTporpamMM. PaboTa ¢ 3IeKTPOHHBIMU TTPE3CHTALUSIMHU
B pesynbrate BeITOTHEHHS TA0OPATOPHBIX PAOOT CTYIEHT MOJTyYaeT 3HAaHU U YMEHUSI B 00J1aCTH
MOJTOTOBKH 3JIEKTPOHHBIX ITPE3EHTALMH C TOMOIIBIO TPUKJIAJHOTO TPOTPAMMHOTO OeCTIeIEeHUS.

BeeneHue B 0a3bl naHHBIX. MHOXKECTBA
B pe3ysbrarte BBIOIHEHUS JTA0OPATOPHBIX PA0OT CTYIEHT MOJyYaeT 3HAHHUS U YMEHHSI B 00J1aCTH pabOThI
CO MHOKECTBAMH M BBITOJIHEHHS OTICPAIIUii HaJl MHO)KECTBAMHU.

Benenue B 6a3bl JaHHBIX. [IoCTpOCHHE CXEMBI JAHHBIX
B pesynbrate BeIOTHEHHA 1a00PATOPHBIX PAOOT CTYIEHT MOJTyYaeT 3HaHHU U YMEHUsI B 0071aCTH
MTOCTPOCHHS CXEMBI 0a3bl JaHHBIX C TIOMOIIBIO BCTPOSHHBIX HHCTpyMeHTOB CYB/I.

Brenenue B 6a3b1 nannbix. [loctpoenue 3ampocoB k CYB/]
B pesynbrarte BRIIOIHEHUS Ta0OPATOPHBIX Pa0OT CTYICHT MOJydYaeT 3HAHWUS U YMEHHS B 00J1aCTH
BoinosiHeHUs 3anpocoB k CYB/] Ha s3bike SQL.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

10

AJITOPUTMBI M CTPYKTYPbI JaHHBIX. [locTpoeHne anroputMoB
B pesynbraTe BeITOTHEHHS TA0OPATOPHBIX PAOOT CTYIEHT IOJTyYaeT 3HaHUS U YMEHUsI B 00J1acTH
MIOCTPOEHHS aJITOPUTMOB C TIOMOIIHIO HHCTPYMEHTOB ITOCTPOSHUSI HATPAMM.

11

ANTOpUTMBI U CTPYKTYPBI JaHHBIX. CI0KHOCTH aIrOPUTMOB
B pe3ynbpTaTe BBIIOIHEHHS Ja00PaTOPHBIX PAOOT CTYASHT MOTydYaeT 3HAHUS U yMEHHUS B 00JIaCTH OLICHKH
CJI0’KHOCTH aJITOPUTMOB C IIOMOUIBIO Pa3JINYHBIX HOTALMM.

12

[IporpamMmmupoBanue Ha Python. AnroputmMudnckie KOHCTPYKLIMU
B pesynbprarte BRIOTHEHHUS Ta00paTOPHBIX Pa0dOT CTYIEHT MOMy4yaeT 3HAHUA U YMEHHS B 001acTH paboThl
C YCJIOBHBIMH OTIEPaTOPAMH H IIMKJIAMH B s3bIKE IporpaMMupoBanus Python.

13

[TporpammupoBanue Ha Python. Kommekmum
B PE3YIbTATE BBINTOJTHCHU J'Ia60paTOpHI)IX pa60T CTYACHT IOJIYy4a€T 3HAHUA U YMCHUSA B obactu pa6OTI)I
CO CIIMCKaMH | CIIOBAapsSIMU B sI3bIKe TIporpaMMupoBanus Python.

14

[TporpamMmmupoBanue Ha Python. ®ynkuuu
B pesynbprarte BRIOTHEHHUS Ta00paTOPHBIX Pa0OT CTyIEHT MOy4yaeT 3HAHUS U YMEHHS B 001acTH paboThl
¢ GYHKIUSAMH B A3BIKE IporpammupoBanus Python.

15

Ananmu3 u BU3yajIn3alygd JaHHBIX. BI/I3yaJ'II/I3aHI/IH JaHHBIX
B pesynbraTe BRITOTHEHHS TA0OPATOPHBIX PAOOT CTYIEHT IOJTydaeT 3HaHU U YMEHUsI B 0071acTH
BU3YyaJIHM3aIMH JIAHHBIXC TOMOIIBIO PA3IMYHBIX OMOIMOTEK B sI3bIKE porpaMMupoBanus Python.

16

AHnanuz u BU3yaJin3allud JaHHBIX. O6pa60TKa K aHaJIn3 JAaHHBIX
B pesynbrate BbINOIHEHHS 1a00PATOPHBIX pAOOT CTYIEHT MOJIyYaeT 3HaHHUs U YMEHUsI B 00J1aCTH
00paboTKK M aHaJM3a JaHHBIX ¢ IOMOIIBI0 OMbIHoTeKH pandas B si3bike porpamMupoBanust Python.

17

O6paboTka reoTaHHBIX
B pesynbprarte BRIIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOydYaeT 3HAHUS U YMEHHS B 001acTH paboThI
C TeOIaHHBIMH B sI3bIKE MTporpammupoBanus Python.

18

Bmyaﬂmaunﬂ I'COJaHHBIX
B pesynbrate BbINOIHEHHS 1a00PAaTOPHBIX paOOT CTYIEHT IOJIyYaeT 3HaHHUs U YMEHUsI B 00J1acTH
BU3yaJIHM3allK T€0JaHHbIX B SI3bIKE MporpaMmupoBanus Python.

19

MopenupoBaHre TPAaHCIOPTHBIX MOTOKOB. JMCKPETHO-COOBITUIHOE MOICIIUPOBAHNE

B pesynbTaTe BBIIOTHEHHS JTa00paTOPHBIX PAOOT CTYACHT MOJTydYaeT 3HAHUS U yMEHHS B 00J1aCTH
JUCKPETHO-COOBITHIHOTO MOJICITHPOBAHIS ¢ TIOMOIIBI0 OMOIHOTEKH SimPy B sI3bIKe IPOTpaMMHUPOBAHUS
Python.

20

MO,Z[CJ'II/IpOBaHI/Ie TPaHCIIOPTHBIX ITIOTOKOB. AreHTHOE MOJCIINPOBAHUC
B PE3YIbTATE BLINTOJTHCHU ﬂa60paT0pHLIX pa60T CTYACHT MOJIYy4a€T 3HaAaHUA U YMCHUA B 00J1aCTH areHTOro
MOACJINPOBaHUA C TOMOUIBIO H.HaT(l)OpMLI UMUTAIIUOHHOI'O MOJCIUPOBAHNA AIlyLOgiC.

21

BBenenue B MCKyCCTBBICHHBIN MHTEIUIEKT U MallIMHHOE oOy4eHue. Perpeccus
B pesynbrate BbINOIHEHHS 1a00OPATOPHBIX PAOOT CTYIEHT MOJIyYaeT 3HAHHUSI U YMEHUsI B 00JIaCTH peLIeHUs!
3aj1a4 PErpecCcuy ¢ MOMOIIBIO MAIIMHHOTO 00yUeHHMS B A3bIKE MporpammupoBanus Python.

22

CoBpeMeHHbIE TEXHOJIOTUU UCKYCCTBEHHOTO MHTEJUIEKTa B TPAHCTIOPTHOM OTpaciiy.

CucreMnl O6pa6OTKI/I €CTCCTBCHHI'O sA3bIKa
B pe3ynbTate BbITOIHEHHS TaOOPATOPHBIX PAOOT CTYAEHT MOJIyYaeT 3HAHUSI U YMEHUsI B 00J1aCTH pabOoThI
¢ crucTeMaMu 00pabOTKH €CTECTBEHOTO SI3bIKA.

23

BBenenue B MCKYCCTBBICHHBIN MHTEIJICKT U MalIMHHOE 00yuenue. Knaccudukanums
B pesynbrarte BRIIOIHEHUS Ta00paTOPHBIX paObOT CTYIEHT MOMyYaeT 3HAHUA U YMEHHS B O0IaCTH PEIICHHS
3aj1a4 KJIacCU(PUKAIMK C TOMOIIBIO MALTMHHOTO 00y4YeHus B si3bIKe porpaMMmupoBanus Python.

24

BBenenue B MCKyCCTBBICHHBIN MHTEIUIEKT U MalIMHHOE oOy4eHue. Kimacrepuzarus
B pesynbraTe BIOIHEHHS 1JAOOPATOPHBIX pabOT CTYICHT IOJIy4YaeT 3HaHHUSA M YMEHHS B 00JIaCTH PEIICHHS
3aj1a4 KJIaCTEpPU3alMU ¢ IOMOIIBIO MALIMHHOTO 00y4eHHs B s3bIKe IIporpaMmupoBanus Python.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

25

BBenenue B MCKyCCTBBICHHBIN MHTEIUICKT U MalIMHHOE 00y4eHue. HeitpoHnubie ceTu
B pesynprarte BRIOTHEHUS Ta00paTOPHBIX pa0dOT CTYIEHT MOMyYaeT 3HAHUS U YMEHHS B O0JIACTH PEIICHHS
3a[1a4 MAITHHHOTO O0OYYEHUS MMOMOIIBI0 HEHPOHHBIX ceTell B sS3BIKE MporpaMMupoBaHus Python.

26

COBpeMeHHLIe TCXHOJIOTUHU UCKYCCTBCHHOI'O MHTCIIJICKTA B TpaHCHOpTHOﬁ OoTpaciiu.

CucremMpl KOMIIBIOTEPHOTO 3pEHUS
B pesynbrate BhINOIHEHHS Ta0OPATOPHBIX paOOT CTYIEHT MOJTyYaeT 3HaHHUsI U YMEHUsI B 00J1aCTH paboThI
C CHCTEMAaMH KOMIIBIOTEPHOIO 3PECHMUS.

27

CoBpeMeHHbIE TEXHOJIOTUN NCKYCCTBEHHOTO HHTEIIJIEKTA B TPAHCIIOPTHON OTPACIIH.

CucreMsl O6pa6OTKI/I €CTECTBCHHI'O s3bIKa
B pesynbTaTe BBIOTHEHHS Ta00OPATOPHBIX PAOOT CTYAEHT MTOTyYaeT 3HAHUS U YMEHHUS B 007aCTH paboThI
¢ cucTeMaMu 00pabOTKU €CTECTBEHOTO SI3BIKA.

28

Wntepener Beweit (IoT) B TpaHCHOPTHBIX cUCTEMaX
B pesynbrate BbINOIHEHHS Ta0OPATOPHBIX paOOT CTYIEHT IOJIyYaeT 3HaHHUs U YMEHUsI B 00J1aCTH
poeKTHpoBaHus yctpoiict Murepenta Bemei (IoT).

29

O6uaunbie iatr@opMel U UG pPoBbIie cepBUCHl. OOIavHbIe TIATHOPMBI
B pesynprarte BRIOTHEHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOyYaeT 3HAHUA U YMEHHS B 001acTH paboThI
001agHBIX TTaTHOPM.

30

O6naunsbie maThopmsl U LU poBsle cepBuchl. API
B PE3YyIbTATE BBINTOJTHCHU J'Ia60paTOpHI)IX pa60T CTYACHT MOJIYy4a€T 3HAHUA U YMCHUSA B obactu
tectupoBanust APl udpoBbIx cepBUCOB.

31

HNupopmanronHas 0e301macHOCTb
B pesynbTaTe BBITOMHEHHS Ja00paTOPHBIX PAOOT CTYACHT MOTyYaeT 3HAHUS U YMEHUS B HCIOJIB30BaHUS
MPOTpaMMHO-alTapaTHBIE CPECTBA CUCTEMBI 00eCTIeUeHHST MHPOPMAITHOHHON 0€30IacHOCTH. .

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHATHIH/ KpaTKO€ COACPIKAHUC

®yHIaMUHTAIBHBIE OCHOBBI HH(OPMATHKH
B pesynbrate BEINOIHEHHS MPAKTUYECKUX PAOOT CTYIEHT MOJIyyaeT 3HaHHUs U yMEHUsI B 00J1aCTH
KOZIMPOBAHUS HH(POPMALINH U CUCTEM CUHCIICHHS.

OCHOBBI APXUTCKTYPhBI BBIYMCIIUTEIILHON TEXHUKH
B PE3YyIbTATE BLIITOJTHCHU S J'Ia60paTOpHI>IX pa60T CTYACHT MOJYy4aCT 3HAHUA U YMCHUSA B obactu
JIOTUYCCKHUX OCHOB pa6OTBI KOMIIBIOTEPA.

ITakeTsl IMPUKIIAAHBIX [TPOrpaMM. Pabora ¢ TeKCTOBBIM nponeccopomM
B pesynbrate BbINOIHEHHUS TPAKTUYECKUX 3aHATHIA CTYIEHT TOJIy4YaeT 3HaHUs U YMEHUsI B 00J1acTH
paboThI C TEKCTOBBIMHU JIOKYMEHTaMH C TIOMOIIBIO MPHUKJIIATHOTO MPOTPaMMHOTO OecriedeH s

[TakeThl npuKIaAHBIX TporpaMM. PaboTa ¢ 371eKTpOHHBIMU TaOIULIAMU
B pesynbraTe BRINIOTHEHHS IPAKTHIECKUX 3aHATHH CTYIEHT IOJTyYaeT 3HaHUS U yMEHUsI B 00J1acTH
PaboThI C HNEKTPOHHBIMYU Ta0JIMLAMHU C TIOMOLIBIO IIPUKIIAJHOTO IPOrPaMMHOI0 OecreueHusl.

ITakeTsl IMPUKIIAAHBIX [TPOrpaMM. PaboTa ¢ QJICKTPOHHBIMH ITPE3CHTAIUAMU
B pesynbrate BbINOJIHEHHUS TPAKTUYECKUX 3aHATHI CTYIEHT M0JIy4YaeT 3HaHUs U yMEHUsI B 00J1aCTH
MOJITOTOBKH 3JIEKTPOHHBIX ITPE3EHTALMI C TOMOIIBIO IIPHKIIAJHOTO TPOrPAMMHOT0 OeCIIeYeHUs.

BBenenne B 0a3bl JaHHBIX
B pesynbTaTe BBITOMHEHHS MPAKTHYCCKHX 3aHATHI CTY/ICHT MOJIydaeT 3HaHUS U yMEHHUS B 00JIaCTH
paboTHI CO CTPYKTYPHUPOBAHHBIM SI3BIKOM 3aIIpocoB SQL.

ANTOpPUTMBI U CTPYKTYPBI JAHHBIX
B PE3YyIbTATE BBINTOJIHCHUS MPAKTUICCKUX 3aHATHI CTYACHT NOJY4YaCT 3HAHUA U YMCHUS B obactu
paboTHI CO CTPYKTYpaMHu JaHHBIX U pa3pabOTKe arOpUTMaMHu.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

[TporpammupoBanue Ha Python
B pesynbpraTte BRIIOTHEHHUS MPAKTHYSCKUX 3aHATHH CTYACHT IOJTyYaeT 3HAaHUSA U YMEHUS B 00JacTH
paboTHI ¢ IepEeMEHHBIMH Pa3HBIX THITOB M OTIEPALIMSIMH HAJ HUMH B SI3BIKE IPOrpaMMupoBaHus Python.

9 |AHanu3 ¥ BU3yalu3auus JaHHbIX. bUOIMoTeKH BU3yaan3anuu
B pesynbrate BIOIHEHHS TPAKTHYECKUX 3aHATUI CTY/ACHT IOJIyYaeT 3HAHUSI U YMEHUS B 00J1acTH
paboThl ¢ OMOIMOTEKaMH BU3yaIH3alllK IaHHBIX B sI3bIKe TIporpaMMupoBanus Python.

10 |AHanm3 ¥ BU3yanu3alys JaHHBIX. BuOIroTexkn 0OpaboTKy 1 aHaM3a TaHHBIX
B pesynbrare BRIOTHEHUS MPAKTHYECKUX 3aHATHH CTYACHT IOJTydaeT 3HaHUS U yMEHUS B 00JIacTh
paboThI ¢ OubMoTeKoit 00paboTKY 1 aHaJM3a JaHHEIX pandas B s3bIKe porpaMMupoBanus Python.

11 |Pabota c reoqaHHBIMHA
B PE3YIbTATE BBINTOJIHECHUS MMPAKTUIYCCKUX 3aHATHI CTYACHT NOJY4Ya€T 3HAHUA U YMCHUS B obactu
pa6otst ¢ 'MC FlexGIS B si3pike nporpammupoBanust Python.

12 |MopaenupoBaHue TPAHCIIOPTHBIX TOTOKOB
B pesynbrare BRIIOTHEHUS IPAKTHYECKUX 3aHATHI CTYACHT IOJTydaeT 3HAHUS U yMEHUS B 00JIacTH
paboThI ¢ IaThopMOit IMUTAIIMOHHOTO MoaeupoBanus AnyLogic.

13 |BBeneHue B HCKYCCTBBICHHBIA HHTEIUIEKT U MalTMHHOE 00ydeHrne. OCHOBBI MAIlIMHHOTO
00yueHus
B PE3YIbTATE BBINTOJTHECHUS MPAKTHUICCKUX 3aHATHI CTYACHT NOJYy4Ya€T 3HAHUA U YMCHUS B obactu
MAaIIMHHOTO 00yUYeHHMs B A3bIKe MporpaMmmupoBanus Python.

14 |BBenenue B MCKYCCTBBICHHBIN MHTEIUIEKT U MalllMHHOE 00y4yeHue. HeitpoHHbie ceTn
B PE3YIBbTATE BBINTOJTHCHUA MPAKTUYCCKUX 3aHATHN CTYACHT NIOJIYy4a€T 3HaAHUA U YMCHUSA B O6J'IaCTI/I
TTOCTPOCHHS MOJICIIeH Ha OCHOBE HEHPOHHBIX CeTeil B A3BIKE MporpaMMupoBanus Python.

15 |CoBpeMeHHBIE TEXHOJIOTHH HCKYCCTBEHHOTO HHTEUIEKTA B TPAHCTIOPTHOM OTpaciu
B PE3YyIbTATE BBINTOJIHCHUS MTPAKTHUICCKUX 3aHATHI CTYACHT NOJY4YaCT 3HAHUA U YMCHUS B obactu
MNPUMCHCHUSA PCKOMCHAATCIIbHBIX CUCTEM B TpaHCHOpTHOﬁ OTpaciu.

16 |Murepener Bemieii (IoT) B TpaHCTIOPTHBIX cCUCTEMAX
B PE3YIbTATE BBINTOJTHCHUS MPAKTUYCCKUX 3aHATHI CTYACHT NOJYy4Yac€T 3HaAHUA U YMCHUS B obactu
paboThI ¢ MHCTPYMEHTOM NPOeKTHpoBaHus ycrpoiict Uurepuera emieit (IoT).

17 |O6naunbie miaThopMbl U HU(POBBIE CEPBUCHI
B pesynprarte BRITIOTHEHHUS MIPAKTAYSCKUX 3aHATHN CTYACHT IOJTydaeT 3HAHUSA U YMEHUS B 00JIacTH
paboThI ¢ MHCTpYMeHTaMu TecThpoBanus API iudpoBsIx cepBHUCOB.

4.3. CamocrosTenbHas paboTa 00yJaronmxcs.
Ne
Bun camocrositensHOM paboTh
T1/T1
1 |I[ToxaroroBka K J1abOpaTOPHBIM pabOTaM M MPAKTHYECKUM 3aHITHSIM
2 |U3yuenue yueOHOU TUTEpaTypHI
3 ([ToaroToBka K MpOMEKYTOUYHOM aTTeCTAI[H
4 |[ToaroToBKa K TEKYyIIEMY KOHTPOJIIO
5 | [loaroroBka Kk MPOMEKYTOYHON aTTECTAIUH.
6 | [loaroroBka K TeKyIieMy KOHTPOIIIO.
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: yueOHoe nocobue / A. A. Kapaska, E. C. Boponosa, | (1ara obpamenns: 16.09.2024). —
O. H. UBanoga [u ap.]. — HoBocubupck : CI'YBT, TekeT: 2NeKTPOHHBIN.

2023. — 225 c.

7 | Opnstackast, H. T1. Madopmaruka : yaebHoe mocobue / | https://e.lanbook.com/book/254276
H. I1. Opnsanckas. — Kpacuonap : Ky6I'AY, 2020. — | (nara obpamenns: 16.09.2024). —
158 c. — ISBN 978-5-907373-16-7. Teket: 2MeKTPOHHBIH.

8 | Jlonymanckwuii, B. A. Unpopmaruka u kommerotep : | https://e.lanbook.com/book/171025
yue6Hoe nocobue / B. A. Jlonymasckuit, — (nara obpamenus: 16.09.2024). —
Boponex : BTVHUT, 2020. — 132 ¢. — ISBN 978-5- | TeKCT: 21eKTPOHHBIN.
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9 Toxmaxos, I'. I1. ba3sl ganaex: Mogenu u https://e.lanbook.com/book/259706
CTPYKTYpHBI JaHHBIX, 51361k SQL, mporpammupoBanue | (Aata obpamienus: 16.09.2024). —
0a3 manHbIX : yueoHoe nocodue / I'. I1. TokmakoB. — Teket: 2MeKTPOHHBIH.

VaesHoBek : YalI'TVY, 2021. — 362 ¢. — ISBN 978-5-
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10 | Aradonos, A. A. OcHoBbI TeXHOIOTHIT Oa3 manHbIX : | https://e.lanbook.com/book/406457

(mata obpamenus: 16.09.2024). —
TekcT: 37eKTPOHHBIN.




11

Konecnukos, A. A. ba3sl IpoCTpaHCTBEHHBIX JaHHBIX
: yaeOHO-MeToTnIecKoe mocodue / A. A.
Konecnukos, I1. }O. byrakos. — HoBocubupck :
CI'yrurt, 2022. — 87 ¢. — ISBN 978-5-907513-38-
9.

https://e.lanbook.com/book/317426
(mata obpamenus: 16.09.2024). —
TekcT: 37eKTPOHHBI.
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[TaBnos, JI. A. CTpyKTypbl U aNropuTMbl 00pabOTKH
JAHHBIX : yueOHUK 1711 By30B / JI. A. IlaBnos, H. B.
[TepBoBa. — 3-e u3n., crep. — Cankrt-IletepOypr :
Jlanp, 2021. — 256 c. — ISBN 978-5-8114-7259-8.

https://e.lanbook.com/book/156929
(mata obpamenwms: 16.09.2024). —
TekcT: 37eKTPOHHBI.

13

CkBopuoBa, JI. A. CTpyKTypbl U aJITOPUTMBI
00pabOTKH JaHHBIX : y4eOHO-METOIMYECKOE TTOCOOre
/ JI. A. CxBoprioBa, K. B. I'yces, C. M. Tpymmn. —
Mocksa : PTY MUPDA, 2021. — 235 c.

https://e.lanbook.com/book/218699
(mata oOpamenus: 16.09.2024). —
TeKCT: PIeKTPOHHBIH.

14

Turos, A. H. Python. O6paboTka nanHbIX : yueOHO-
MeToauueckoe mocodue / A. H. Turos, P. ®@. Ta3uesna.
— Kazans : KHUTY, 2022. — 104 ¢. — ISBN 978-5-
7882-3171-6.

https://e.lanbook.com/book/331019
(mara obpamenms: 16.09.2024). —
TekcT: 37IeKTPOHHBIN.

15

Cesepanc, Y. P. Python ms Bcex / Y. P. CeBepanc ;
nepeBoJi ¢ anrauiickoro A. B. CHactuna. — Mockaa :
JMK TIlpecc, 2021. — 262 c¢. — ISBN 978-5-93700-
104-7.

https://e.lanbook.com/book/241115
(mata oOpamenus: 16.09.2024). —
TekcT: 31eKTPOHHBIN.

16

Kamursun, B. A. BBeneHue B nporpaMMUpOBaHKE HA
Python : yae6Hoe moco6ue / B. A. KanutBun. —
Junenk : JIunerxwmii I'TTY, 2023. — 84 ¢. — ISBN
978-5-907655-86-7.

https://e.lanbook.com/book/403700
(mata obpamenus: 16.09.2024). —
TekcT: 37eKTPOHHBIN.
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bananos, A. H. Ananu3 gaHHbIX : yueOHOE ocooue
st crio / A. H. bananos. — Cankr-IletepOypr :
Jlanp, 2024. — 80 ¢. — ISBN 978-5-507-49145-2.

https://e.lanbook.com/book/405491
(mata obpamenwms: 16.09.2024). —
TekcT: 37IeKTPOHHBIN.
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Maxkunny, Y. Python u ananus nanaeix / Y.
MaxkKHHHH ; IEPEBO/] C aHTIIMHCKOro A. A.
CrnuHKHAHA. — 2-0€ U3]I., HCIIP. | JOoIL. — MOCKBA :
JMK IIpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5.

https://e.lanbook.com/book/131721
(mata obpamenus: 16.09.2024). —
TekcT: 37eKTPOHHBIN.
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[lep6akos, B. B. I'eoundopmanmonnas cucrema u
['NC-Texnonoruu : yueOHO-METOJUUECKOE ITocodue /
B. B. lllep6akoB. — HoBocubupck : CI'VIIC, 2022.
— 36 c.— ISBN 978-5-00148-318-2.

https://e.lanbook.com/book/356279
(mara obpamenwms: 16.09.2024). —
TekcT: 31eKTPOHHBII.
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['op6aue, A. M. MoaenupoBaHue TPaHCTIOPTHBIX
cucrteM B cpeae AnyLogic : yaebnoe mocobue / A. M.
['op6aueB. — Cankr-IlerepOypr : III'YIIC, 2020. —
47 c. — ISBN 978-5-7641-1482-8.

https://e.lanbook.com/book/222527
(mata obpamenust: 16.09.2024). —
TekcT: 3JeKTPOHHBIH.
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bananos, A. H. MammaHOoe o0ydeHue u
UCKYCCTBEHHBII MHTEIUICKT : y4eOHOe mocoOue st
By30B / A. H. bananos. — Cankr-IletepOypr : Jlans,
2024. — 172 c. — ISBN 978-5-507-49194-0.

https://e.lanbook.com/book/414920
(mata obpamenus: 16.09.2024). —
TekcT: 37eKTPOHHBIN.




6e3onacunoctu / C. A. HectepoB. — 3-¢ u3m., crep. —
Cankr-IlerepOypr : Jlans, 2024. — 324 c. — ISBN
978-5-507-49077-6.

22 | MutuHna, O. A. TexHOJIOTHN U MHCTPYMEHTapUi https://e.lanbook.com/book/368633
MalIMHHOTO 00y4eHus : yuebHoe nocodue / O. A. (mara obpamenns: 16.09.2024). —
MuruHa, B. B. JKapos. — Mocksa : PTY MUPDA, | T€KCT: SI€KTPOHHBIH.

2023. — 203 c. — ISBN 978-5-7339-1758-0.

23 | 3aneynukoB, C. B. OCHOBBI HHTEIIEKTYaILHOTO https://e.lanbook.com/book/355580
aHaM3a JAHHBIX M MAaIIMHHOTO 00y4enus: Koncnekr | (Aarta obpamenns: 16.09.2024). —
nexiui : yaebnoe mocobue / C. B. 3aneyHukoB. — Teket: 2MeKTPOHHBIH.

Mocksa : HUAY MU®DU, 2022. — 136 ¢c. — ISBN
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TnepeBos ¢ aHrmiickoro M. A. Paiirmana. — Mocksa | (2ata obpauienus: 16.09.2024). —

: JIMK IIpecc, 2020. — 454 ¢. — ISBN 978-5-97060- | TeKCT: 21eKTPOHHBIH.
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25 | Peiin, T. C. OcHoBBI HH(OPMAITHOHHON https://e.lanbook.com/book/427526
6e3omacHocTH : yuebHoe nocobue / T. C. Peiin, B. B. | (nata obpamenms: 16.09.2024). —
Topryaskus. — Kemeposo : KemI'V, 2024, — 117 ¢. | T€KCT: 2JIEKTPOHHBIH.

— ISBN 978-5-8353-3270-0.
26 | Hectepos, C. A. OcHoBbI HHGOPMAITMOHHON https://e.lanbook.com/book/370967

(mata obpamenust: 16.09.2024). —
TeKkcT: AIIeKTPOHHBIN.

6. [IlepeueHp COBpPEMEHHBIX

npodeCcCHOHAbHBIX

0a3 JaHHBIX |

I/IH(I)OpMaIII/IOHHBIX CIIPAaBOYHBIX CHUCTCM, KOTOPBIC MOTYT HCIIOJIIB30BATHLCA IIPpU

OCBOCHHH JTUCIUTUTUHBI (MOIYJIs).

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

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

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

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

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

- JIOKYMEHTAIHS 1o oubMoTexe Pygal

- JJIEKTPOHHO-OMONMOTEYHass cuctemMa HaydHO-TexHHUYECKOo OMOIHOTEeKH
PYT(MUUT) (http://library.miit.ru/);
- 3JICKTPOHHO-0MOmoTeunas cucrema Jlanp (https://e.lanbook.com/)

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

- JIOKyMeHTauusi 1o  Oubnnorexe

learn.org/stable/user_guide.html);

Scikit-Learn

(https://scikit-




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

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

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

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

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

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

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

- maTdopMa UMUTAIITMOHHOTO MojiennpoBanus AnyLogic;

- postgreSQL,;

- postman.

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

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

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

9. ®opma MPOMEKYTOUYHOM aTTECTALIUMU:

Dx3aMeH B 1 cemectpe.
3a4eT BO 2 ceMecTpe.

10. OnieHouHbIE MaTEpHUaIbI.

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