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AHHOTAIUSA
padoyeil mporpaMmal 10 AMCUMILIHHE
b1.B.03 «Data Science Ha aBTOMOOMJILHOM TPAHCIIOPTE»
/151 IOATOTOBKH MAarMCTPOB 110 HANIPABJICHUIO
23.04.03 — DkcniryaTauusi TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMILIEKCOB
HanpasJeHHOCTh «[{uppoBu3anust aBTOMOOUIBHOIO X0351iICTBa»

Lesb ocBOeHHUsI AMCHUIUIMHBI: OCBOCHHUE CTYACHTAMH TEOPETHUYECKUX U MPAKTUYECKUX 3HA-
HUI ¥ IpuoOpeTeHNe YMEHUI U HAaBBIKOB B 00acTH cOopa n 00paboTKH CTaTUCTUYECKON MH(pOpMa-
UM TI0 TapaMeTpaM KOMMEPUYECKOW M TEeXHHYECKOW JKCIUTyaTallud TPAHCIOPTHBIX M TPAHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH ¢ IpUMEHEHHEM HU(POBBIX HHPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHO-
JOTHH ¥ TPOTpaMMHO-aNNapaTHBIX PECYpCcOB C YYETOM OCHOBHBIX TpeOOBaHUI WMH(POPMALMOHHON
0€30MaCHOCTH C LIEJIbIO BHIITOJHEHNS HA MPAKTUKE TEXHUKO-3KOHOMUYECKOTO aHAIN3a, KOMILJICKCHOTO
000CHOBaHMUS PUHUMAEMBIX U pEaIn3yeMbIX PEIICHUH, H3bICKaHUS BO3MOKHOCTH COKPAIIIEHUS IIMKIIA
BBITIOJIHEHUST paboT, oOecrieueHst HEOOXOIMMBIMU CTATUCTHUYECKUMHU TEXHUYECKUMHU JAHHBIMM; HH-
(opmMaMoOHHOTO 00CTYKMBAaHHUS YIPABICHUS MPOU3BOJCTBOM; TEOPETHUUECKHUX, IKCIIEPUMEHTAIBHBIX,
BBIUMCIIUTENIBHBIX HCCIIEIOBAHNH 110 HAYYHO-TEXHUYECKOMY 0OOCHOBAaHMIO HHHOBAIIMOHHBIX TEXHOJIO-
T'Hid 9KCIUTyaTalliy TPAHCHOPTHBIX U TPAHCHOPTHO-TEXHOJIOTUYECKUX MAIIMH U 000pYy/IOBaHHUS; a TaK-
e He0OXOAMMOCTH MPUHATHS ONTHUMAIBHBIX YIPABICHUYECKUX PEIICHHH B paMKax KOMMEPUYECKOH u
TEXHUYECKOH IKCIUTyaTalluy TPAHCTIOPTHBIX U TPAHCTIOPTHO-TEXHOJOTHUECKUX MAIIIMH; OBJIAJICHUE
HABBIKOM pa3pabOTKHU KOHIEHIMHM MPOCKTa B paMKax 0003HA4YCHHOH mpoOiaemMbl ¢ (HOPMYIUPOBKOMA
1eny, 3a7a4, 000CHOBaHMEM aKTyalbHOCTH, 3HAYMMOCTH, OXKHJIAEMBIX PE3YJbTaTOB M BO3MOXKHBIX
cdepbl UX TPUMEHEHHUs, BAPUAHTOB CTPATEruil JeHCTBUH, OLEHUBAs MX JOCTOMHCTBA U HEJAOCTATKH,
KPUTHYECKON OLIEHKH HAJIe)KHOCTh HCTOUHUKOB MH(pOpMAIMH, pabOThl C MPOTUBOPEUMBONM HHPOpMa-
IIMe U3 pa3HbIX MCTOYHHUKOB, ONBITOM aHAIM3a TEKYIIETO COCTOSHUS MPOM3BOJACTBEHHON TEXHUYE-
CKOM 0a3bl MPEANPUSATHS CEPBHCA HA3eMHBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH C ONPEICICHUEM
MyTeil pa3BUTHUS MPOU3BOACTBEHHO-TEXHUUECKOM 0a3bl Ha OIMKANIITYIO IEPCIICKTHBY.

MecTo AMCHMIVIMHBI B Y4e0HOM IUIaHe: BKJIIOUEHA B MEPEUCHb AUCLUIUINH M0 BBIOOPY YaCTH
yueOHOTro IjiaHa HampasieHus: noArotoBku 23.04.03 «Dxkcrmiyaraysi TpaHCIIOPTHO-TEXHOIOTUIECKUX
MAIllMH U KOMIUIEKCOBY, ((OPMUPYEMOIl ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH.

TpeGoBanue Kk pe3yJbTaTaM O0CBOEHHS IHCUMIIMHBI: B PE3yJIbTATe OCBOCHUS TUCIUTUIMHBI
dopmupyrores cneayronue komrereHiuu: YK-1.1; YK-1.2; [TKoc-3.1, [TKoc-3.3, ITKoc-7.2.

Kpartkoe cogep:xanue gucuMmiaunbl: Data Science: ero 3aauu 1 ”HCTpYMEHTHI, paboTa ¢
JTAHHBIMH, TIOJYYE€HUE U aHAJIU3 JAHHBIX, PaclipeieIeHUue TaHHBIX U BBIOOPOK, CTATUCTUYECKHE IKCIIe-
PUMEHTHI U IPOBEPKA 3HAUMMOCTH, PETPECCHUs U IIPeCKa3aHue, KiIacCu(uKaIus, CTaTHCTHIECKOE
MalMHHOE 00y4YeHHE, COBPEMEHHbIC TPEH bl B 00JIACTH HU(PPOBU3AMH aBTOMOOUIBHOTO TPAHCIIOP-
Ta, pOJIb U MecTo big data B yrpaBIeHUH HKCILTyaTaI[HEH.

OO0mas Tpy10eMKOCTh TUCHUILUIUHGI / B T.4. MPaKTHYecKas MoAroroBka: 144/4 gacos, 4
3a4YETHBIX €IUHHIIBI.

IIpoMeKyTOUYHBII KOHTPOJIB: K3aMEH — 2 CEMECTP.

1. He.]'ll/l OCBOCHHA TUCHUIIIMHBI

CoBepiiieHCTBOBaHME KayecTBa MPOIECCOB MPOU3BOJICTBEHHOW U TEXHHUYECKOHN IKCILTyaTaIlluu
TPAHCIIOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTHUECKUX MAIIUH TPEOYyeT CKPYIyJIe3HOH paboThl epcoHata
MPEANPHUATHS IO BBISBICHUIO MPUYNH OTKIOHEHUH OT JOKYMEHTAIIMH U MX yCTpaHeHuro. lJis 3Toro
HE0OXOUMO OpraHU30BaTh MOUCK (PAKTOB, XaAPAKTEPU3YIOIIUX HECOOTBETCTBHUS, KOTOPHIMH, YaIlle
BCErO, SIBJISIOTCS CTATHCTUYECKUE NaHHBIC, B TOM 4YHCIIE Tak Ha3biBacMmble big data, ¢opmupyemsbie
OOPTOBEIMU CcpeAcTBaMK cOopa U XpaHeHHs] HHpopMammu, pa3padboTaTh METOIbI aHATN3a U ATOPUT-
MbI 00pa0OTKH JaHHBIX, BHISIBUTH KOPEHHBIC MPUYHMHBI OTKIOHCHHUN U pa3paboTaTh MEPOMPUSTHS TIO
WX YCTPaHEHHUIO.



CraTtucTUUecKre METOJIbl OLIEHKHU MOKa3aTesiel TeXHUYECKON SKCIUTyaTalluu SIBIISTFOTCS. aKTHB-
HBIM MHCTPYMEHTOM YIPABJICHUSI Ka4€CTBOM TPAHCIOPTHOTO Ipolrecca. B cBsi3u ¢ HEOOX0IMMOCTBIO
000CHOBaHUs U peanu3anuu dP(GEKTUBHBIX PEIICHUN CYIIECTBEHHO BO3PACTACT POJIb YEIOBEYECKOTO
(akTopa, MOBBIIAIOTCS TPEOOBAaHUS K WHXEHEPHO-TEXHUYECKOH CITy>)k0e M caMMM MHXEHEpaM, a Tak-
’KE METOJ]aM UX MOJTOTOBKH U TOBBIIICHHS KBATU(DUKALIH.

WHxeHepHbIM pa0OTHUKAM CErofHs TPeOYIOTCS KOMIETEHIMH, CBSI3aHHBIC C BJIAJCHHEM CO-
BPEMEHHOW HOPMATHBHOW 0a30l, MepeloBBIMH METOJaMH cOopa U ydera mH(OpMaIu, pa3padoTke
JITOPUTMOB PabOTHI ¢ HUMHU 7151 (POPMUPOBAHUS MOIXOA0B K pean3alii TEXHOJIOTUI obecrieueHust
paboTOCIOCOOHOCTH, MPOLEAYPAMU YIPABICHUS TEXHHUYECKHUM COCTOSHUEM U UX MH(POPMALMOHHOM
COCTABJISIOLIEH.

Lenbto M3yyeHHst JAHHOW AUCHUIUIMHBI SIBJISCTCS MOMyYeHHE O0YYaroIUMUCS OOIIETeOpeTH-
YEeCKHMX M MPAKTHYECKUX 3HAHUHU B 00sacTi cOopa 1 00paboTKH CTATHCTUYECKOH MH(OpMaIuu 1o mna-
pamMeTrpaM KOMMEPYECKOW M TEXHMYECKOH OKCIUIyaTallud TPAHCIOPTHBIX W TPAaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH ¢ IpUMEHEHHEM IU(POBBIX HHPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHO-
JIOTHH ¥ TPOTpaMMHO-aNNapaTHBIX PECYpCOB C YYETOM OCHOBHBIX TpeOOBaHUHI WMH(POPMALMOHHON
0€30MaCHOCTH C LIEJIbIO BBIITOJHEHNS Ha MPAKTUKE TEXHUKO-3KOHOMUYECKOTO aHAN3a, KOMIIJIEKCHOTO
000CHOBaHHUS IPUHUMAEMBIX U pEaIn3yeMbIX PEIICHUN, H3bICKaHUS BO3MOKHOCTH COKPAIIIEHUS IIMKIIA
BBITIOJIHEHUST PaboT, oOecrieueHusi HEOOXOIMMBIMU CTATUCTHUYECKUMHU TEXHUYECKUMHU JAHHBIMM; HH-
(bopMaMOHHOTO OOCTY>KUBAHHS YIPABICHUS HMPOM3BOJCTBOM, METPOJOIMYECKOMY OOECIICUEHUIO U
TEXHUYECKOMY KOHTPOJIIO; TEOPETHUECKUX, IKCTIEPUMEHTAIBHBIX, BBIYUCIUTEIBHBIX HCCIETIOBAHUHN 110
HAYYHO-TEXHHUYECKOMY OOOCHOBAHUIO MHHOBAIIMOHHBIX TEXHOJIOTUH AKCIUTyaTal[id TPAHCIOPTHBIX U
TPAaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIMH U 00OPYIOBaHUS; a TakkKe HEOOXOAMMOCTH MPUHATHS ONTH-
MaJIbHBIX YIPABJICHYECKUX PEHICHUH B paMKax KOMMEPUYECKOW M TeXHWYECKOM JKCIUTyaTalluu TpaHC-
MOPTHBIX U TPAHCIIOPTHO-TEXHOJIOIMYECKUX MAIlUH; OBJIa/ICHUE HABBIKOM pa3pabOTKH KOHIEN-
I[UU MIPOCKTa B paMKax 0003HAaYeHHOU MpoOIeMbl ¢ GOpMYyITUPOBKOM TIeIH, 3a/1a4, 000OCHOBAaHUEM aK-
TYaJbHOCTH, 3HAUHUMOCTHU, OXKHJIAEMBIX PE3yJIbTaTOB M BO3MOXKHBIX C(epbl UX MPUMEHEHUs, BapHaH-
TOB CTPATETHil AEHUCTBUM, OLEHMUBAs UX JTIOCTOMHCTBA M HEJOCTATKHA, KPUTUUYECKOU OLIEHKH HaJEXkK-
HOCTh MCTOYHHKOB MH(OPMALIUHU, PAOOTHI C MPOTUBOPEUUBON MH(POPMAIIUEH U3 pa3HBIX UCTOYHHUKOB,
OIBITOM aHaJM3a TEKYILEro COCTOSHUS MPOU3BOJICTBEHHON TEXHUUECKOM 0a3bl MpeanpusTHs CepBUCa
Ha3eMHBIX TPAHCIIOPTHO-TEXHOJIOTMYECKMX MAIIWH C ONPEeJIeHUEM Ty TeH pa3BUTHS IPOU3BOJICTBEH-
HO-TEXHUYECKOH 0a3bl Ha OIMMKAMIIYIO IEPCIIEKTUBY.

2. MecTo IUCHUILIMHBI B Y4eOHOM mpouecce

JucuumuinHa «Data Science Ha aBTOMOOMJIBHOM TpPaHCIIOPTE» BKJIIOUEHA B MEPEYCHb Bapua-
TUBHBIX JUCHUIUIMH y4eOHOTO TUIaHa HampasieHus: moarotoBku 23.04.03 «OkcmtyaTanus TpaHCTIOPT-
HO-TEXHOJIOTHYECKHX MAIMH M KOMIUIEKCOBY», ()OPMHUPYEMON Yy4aCTHUKAMH 0Opa30BaTEIbHBIX OTHO-
mennid. JJuciuuimaa «Data Science Ha aBTOMOOMIBHOM TPAHCIIOPTE» PEATU3yeTCsl B COOTBETCTBUU C
tpeboBanusmu OI'OC BO, npodeccuonanpHoro crangapra 33.005 — Crenuanuct mo TeXHHIECKOMY
JUarHOCTUPOBAHUIO U KOHTPOJIIO TEXHUYECKOTO COCTOSIHUS aBTOTPAHCIIOPTHBIX CPEJCTB MPH IEPUO-
JTMYECKOM OCMOTpe, mpodeccuonanbHoro cragaapra 13.001 — Cnenuanuct B 001acTH MeXaHU3AIUN
censckoro xo3sictea, OIIOIT BO u ywyeOnoro mmana mo Hampasienuto 23.04.03 «Oxcruryaranus
TPAHCIIOPTHO-TEXHOJOTMYECKUX MAIINH U KOMIUIEKCOBY.

[TpenmecTByOUMMH KypcamMH, Ha KOTOPBIX HETOCPEACTBEHHO OaszupyeTcs auciuminHa «Data
Science Ha aBTOMOOMIBHOM TpPAHCIIOPTE» SBISIOTCS KYpChl, H3ydaeMble B paMKax 00pa3oBaTeIbHOMN
nporpammbl maructparypsl  23.04.03  «Dkcrutyaranuus TPAHCIOPTHO-TEXHOJOTUYECKUX MAIlUH U
KOMILJIEKCOBY:

* 1 xypc, | cemectp: coBpeMeHHbIE TPOOIEMBI U HANPaBICHUS Pa3BUTHS KOHCTPYKLIUU TPAHCIIOPT-
HBIX M TPAHCIOPTHO-TEXHOJIOTUYECKUX MAIUH, COBPEMEHHbIE NMPOOJIEMbl U HANpPaBICHUS TEXHO-
JOTMH NPUMEHEHUS TPAHCIOPTHBIX M TPAaHCIOPTHO-TEXHOJIOIMYECKUX MAallUH, MPOrpaMMHOE
o0ecrieyeHre sl MOACTHUPOBAHUS U IPOSKTUPOBAHMSI CUCTEM U IPOLIECCOB;

Jucunmmna «Data Science Ha aBTOMOOMJIBHOM TPAaHCIIOPTE» SBISETCS OCHOBOIOJAraronen
JUISL BBITTOJTHEHUSI HAYYHO-HCCIIEI0BATEIbCKOM pabOoThl, @ TaKKe MOJATOTOBKH U BBITIOJTHEHUS BBITYCK-



HOW KBaJTM(PHUKAIIMOHHON pabOTHI (MarucTepCKOM IMCCepTaIMK) B paMKaX rocy1apCTBEHHON UTOTOBOM
aTTecTaluu

OCOOEHHOCTBIO TUCIUIUINHBI SBJSIETCS HANPABICHHOCTh HA pPEIIEHHE KaK MPaKTHYECKUX BO-
IIPOCOB, CBSI3aHHBIX C AKCIUTyaTal[Medl TPAHCIOPTHBIX M TPAHCIOPTHO-TEXHOJOTMYECKUMX MAIIVH B
Pa3IUYHBIX MPOU3BOACTBEHHBIX M OPTaHU3AIMOHHBIX YCIOBUSAX C MPUMEHEHUEM DJIEMEHTOB IU(PO-
BbIX TEXHOJIOTHH, a TaK )K€ TEOPETUUYECKUX BOINPOCOB, CBA3AHHBIX C MOAXOAAMM K ONPEIEIICHUIO
CTpaTeruii TEXHUYECKON HKCIUIyaTallud TPaHCIOPTHBIX M TPAHCIOPTHO-TEXHOJOTMYECKUX MAallIMH,
METOAMK yTpaBlIeHUsI pab0TOCIIOCOOHOCTHIO MapKa TPAHCIIOPTHBIX U TEXHOJOTHYECKUX CPEACTB B 3a-
BUCHMOCTH OT PETMOHAJIBHBIX IPOU3BOACTBEHHBIX BO3MOXHOCTEN HA OCHOBE aHalIM3a MACCHUBA JaH-
HBIX.

Pabouas nporpamma mucuuruinabl «Data Science Ha aBTOMOOMIIBHOM TpPaHCIIOPTE» JJIsi UHBA-
JIU/I0B U JIUI] C OIPaHUYEHHBIMU BO3MOXHOCTSIMHU 3710POBbs pa3pabaThIBacTCsl MHAUBUAYAIBHO C yue-
TOM OCOOEHHOCTEH NCUXO(U3UYECKOTO PA3BUTHSA, WHAWBUAYAIBHBIX BO3MOXHOCTEH W COCTOSIHUS
3/10pOBbSl TAKUX 00YYaIOLIUXCS.

3. Komnerennuu odyuyarouierocsi, popmMupyemMbie B pe3y/ibTaTe 0CBOCHHUS JMCIUIIIHHBI

W3ydenue naHHOW y4eOHOH AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHHME y OOYUAIOMIUXCS
KOMIIETEHIIM, IPeACTaBICHHBIX B Tabnuie 1.

4. CTpyKTYypa M coiep:KaHue IMCIHHIIIHHbI
4.1 Pacnpenenenue TpyA0EMKOCTH TUCLUIUIMHBI 110 BUAAM paboOT B CEMECTpE

OO6mast TpyA0EMKOCTh JUCIUIUIMHBI cocTaBisieT 4 3au.en. (144 gaca, B TOM 4UCIE MPaKTUYC-
CKasl MOATOTOBKA 4 Yaca), X pacnpezeseHre o BuaaM padoT B CEMECTpe MPeACTaBICHO B Tabuie 2.



TpeOoBaHus K pe3yabTaTaMm 0CBOCHHS Y4eOHOM JUCHUIIJINHbBI

Tabmauna 1

No Kon Conepxxanue B pesynbTare n3yueHus yueOHOM TUCITUTUIHHBI 00YYAFOIIHECS TOJKHBI:
| xomnie- | komneTeHIUU (MK e€ | MHAnKaTopsl KOMIIETEHIIUU
n/n — B 3HATh YMETh BJIa/IETh
1. VK-1 Coocoben OCYIIECTB- VK-1.1 AHaHH3I/IpyeT po- IIOCTAaHOBKY OCHOBHBIX DJIEMEH- |aHAIM3UPOBATH COCTABHBIE |HABBIKAMH aHaIHM3a MPOOIEMHOM
JISITh KPUTHYCCKHH aHa- |0JIEMHYIO CUTYAIMIO KaK ch-  |T°B poOJIEeMHOI CUTyaIuH, CO-  |3JEMEHTHI IPOOIEMHON CH- |CUTYalllH C BBIACICHHUEM €€ CO-
CTaBHBIC 2JIEMEHTBI IPOOJIEMHON |TyaluH, BBIIEIISS X CBSI3M; |CTaBHBIX DJIEMEHTOB U BBIsABIIC-
JIU3 HpOGHCMHBIX CUTYy- |(CTEMY, BBIABJIAA €€ COCTABJIA- .,
. CUTYallMH U CBSI3U MEXKJY HUMH  |OCYLIECTBIISITh aHAJM3 [IPO- |HHEM CBS3EH MEXIy HUMH
anui Ha OCHOBE CH- IOIHE U CBA3U MEXIYy HUMHU GremMHol cHTYalHK
CTCMHOI'0 ITOJX0Ja, BbI- |YVK-1.2 Haxoaur u KpUTHYE- |OCHOBBI KDHTHYECKOTO aHAIN3a W |BBIACIATH 0a30BbIE COCTaB- |HaBBIKaMU pabOTHI ¢ HHPOPMA-
pa6aTbIBaTL CTPATEruI0 |(cpp aHAIU3UPYET, ONpeIeNseT CHUHTE3a I/IHQ)opMauI/H/I JIAIOIIUE np06neMH0171 CUTY- |UMel U3 pa3IMUHbIX HICTOYHUKOB;
neicTBHi MpoGers B HEDO ’ MATIHH. HE alyy, HAXOJUTh U KPUTHYE- |METOJaMH aHali3a U CHHTE3a B
p - pMati, CK{ aHAJIH3UPOBATh HH(POP- |pEHICeHUHU NPOOIEMHOMN CUTYaIUH.
00XOUMOM IS PEIICHUS MAI[HIO, HEOGXOAUMYIO JUTS
MPOOJIEMHOM CUTYyAINH U pa3- pelieHust mpoOiIeMHOil cuTy-
pabOTKM CTpaTeruu JIeHCTBUM anuu
2 ITIKoc-3 |CrocoOeH yrpaBiisiTh [TKoc-3.1 Crioco6eH onmpe/eNsTh [METOIbI TOCTHKEHUS IIIAHOBBIX  [pabOTaTh B OHJIAlH MM 0-  |HABBIKAMH PABOTHI C IMArHOCTHYE-

MPOU3BOACTBEHHOM J1esi-
TEJILHOCTBIO B 00J1aCTH
TEXHUYECKOTO 00CIy-
KUBAHUS, PEMOHTA U
AKCILTyaTaliu Ha3eM-
HBIX TPAHCIIOPTHO-
TEXHOJIOTHUECKUX
CPEJICTB C MPUMEHEHHEM
U(PPOBBIX TEXHOJIOTUI

QITOPUTM JOCTH)KECHHUS TUTaHO-
BBIX I1OKA3aTEJIEH C ONPEECIICHHU-
€M pecypcoB, 000CHOBAaHUEM
Habopa 3aJaHuil A moApase-
JICHWH OpraHU3allH, yIacTBYIO-
IIUX B TEXHUYECKOM 00CITyKH-
BaHUH, PEMOHTE M IKCIUTyaTalluu
HA3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKNX MAIINH C
MpUMEHEHHEeM IH(POBBIX TEX-
HOJIOTUI

MoKa3aresnel Mpou3BOACTBa, METO-
JlaMH pacdeTa pecypcoB U BO3ZMOXK-
HOCTH IMPOrPaMMHBIX NPOYKTOB,
HEOOXOIUMBIX JJISl pealiu3aluu
TEXHOJIOTHYECKUX MPOIIECCOB TEX-
HUYECKOT0 00CITy)KUBAHHUS, PEMOH-
Ta, SKCIUTyaTallul | yTHINU3aLUU
HAa3€MHBIX TPAHCHIOPTHO-
TEXHOJIOTHYECKHUX MallluH

(uaitH TporpaMMHBIX MPOIYK-
Tax OIIEHKU TEXHUIECKOTO CO-
cTosiHusl apToMoOmel Autel
Diagnostics u Launch Tech,
HMHTEPAKTUBHBIX 3JICKTPOHHBIX
MYJIBTUMApOUHbIX 0a3ax JaH-
HBIX W TEXHHYECKUX PYKO-
Boacte Autodata S&M, Vehi-
cle Visuals, MotorData Profes-
soinal, MH(OPMAIIOHHOM CH-
cremsl IDIS u SilverDat, dop-
MYJIMPOBATh BBIBOJIBI O TPACK-
TOpUU pabOThI C aBTOMOOMIIEM
¢ pa3pabOTKOIi HIIEMEHTOB TEX-
HOJIOTHYECKOTO MPOoIecca s
MOIPa3JICNICHUH OpraHu3aluu

ckuM obopynoBanuem Autel Diag-
nostics u Launch Tech npumenu-
TEIHHO K Pa3IMYHBIM THIIAM
TPaHCIIOPTHO-TEXHOJOTHUECKUX
MAIITHH; OIBITOM HCIOJIb30BaHUS
WHTEPAKTUBHBIX ICKTPOHHBIX
MYJIbTUMAPOYHBIX 0a3 TaHHBIX U
TeXHUYECKUX PYKOBOJACTB Autoda-
ta S&M, Vehicle Visuals, Motor-
Data Professoinal, uagopmaruon-
Hbix cucteM IDIS u SilverDat ¢
(hOpMHPOBaHHEM OTYETHBIX JOKY-
MEHTOB

ITKoc-3.3 CiocobeH opraHu30BbI-
BaTh MEPOIPUATHS 110 MaTEPUAIIb-
HO-TEXHUYECKOMY M KaJ[pOBOMY
obecreueHHIO MoIpa3IeNneHuil Tex-
HUYECKOT0 00CIyKMBaHUS, PEMOHTA
1 3KCIUTyaTalluu Ha3€MHBIX TPaHC-
TOPTHO-TEXHOJOTHYCCKNUX MAIIIUH C

METO/IBI OIIEHKH MaTePHATBHO-
TeXHUYECKOH 1 KaJipoBOii obecrie-
YEHHOCTH U BO3MOXKHOCTH ITPO-
IPaMMHBIX MPOAYKTOB, HEOOXOTH-
MBIX JJIsI pacueTa, 000CHOBAHUS U
BHEIPEHHS MEP IO MOBBIIICHUIO

3¢ GEKTUBHOCTH TEXHUYECKOTO
00CIy)KUBaHHUs, PEMOHTA U YTHIIH-

OTPEJICIIATh PECypPChl, HE00XO0-
JUMBIE Ui BHEIPEHUs pa3pa-
6OTaHH]>IX MEpP 11O MOBBILIC-
HUI0 3((HEKTUBHOCTH TEXHHU-
4eCKOro 00CIyKUBAHUSI, pe-
MOHTA U yTl/IJll/I3aLll/II/I TpaHC-
IIOPTHBIX U TPAHCIIOPTHO-
TEXHOJIOTHYCCKUX MAIIUH C

MPaKTUYECKUMH HABBIKAMHU PaOOTHI
B MHQOPMAIIMOHHBIX CHCTEMAX
SilverDat u (unu) IDIS, mynbTH-
MapouHbIX 0a3ax naHHbIX Autoda-
ta S&M u aHanorax; OnsITOM pa-
OOTBI U IPUMEHEHUS METOAUKH
OIICHKHU PECYPCOB, HEOOXOIMMBIX
JUIsl BHEJIPEHUs MEp 10 NOBBIIIe-
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MIpUMEHEHHEM HU(POBBIX TEXHOJIO-
rui

3allMY TPAHCHIOPTHBIX U TPaHC-
IIOPTHO-TEXHOJOTUYECKUX MAIIUH

MPUMEHEHUEM HH(POPMAIIHOH-
HeIX cucteM IDIS u SilverDat,
MYJIbTUMAPOYHBIX 0a3 JaHHBIX
Autodata S&M u aHaIOroB,
MPOrpaMM yTIpaBJICHUS MIPE]I-
NPUATHEM «ABTOIHIIEP» U
aHaJIOroB

HUIO0 3()(HEKTUBHOCTH TEXHHUYECKO-
ro 00CIyXMBaHUS U KCILTyaTalluu
TPAHCHOPTHBIX U TPAHCIIOPTHO-
TEXHOJIOTHYECKMX MAIIHH B IIPO-
rpamMMax yIpaBJICHHs MPEIIPUITH-
eM «ABTOAMIIEP» WIIN aHAJIOTOB C
(hOpMHPOBaHHEM OTHYETHBIX JOKY-
MEHTOB

I1Koc-7

Crioco0€eH BBIIOIHATE
TEXHOJIOTUYECKOe TPO-
€KTUPOBAHUE TIPOU3BO/I-
CTBEHHO-TEXHHUYECKOM
0a3bl NpeAnpHUATUI cep-
BHCa HA3EMHBIX TPaHC-
MTOPTHO-
TEXHOJIOTHYECKUX Ma-
[IUH

[1Koc-7.2 Criocoben cobupatp
JaHHBIC, HEOOXOIUMBIE JUIS BBI-
paboTKM MEPOTIPUATHH 110 TPO-
€KTUPOBAHUIO HOBOW, PEKOH-
CTPYKLIMU WM MOJEPHHU3ALNN
JeUCTBYIOIIEH TPOU3BOICTBEH-
HO-TEXHUYECKO# 0a3bl cepBuca
HA3eMHBIX TPAHCTIOPTHO-
TEXHOJIOTHYECKHX MaIlInH

TpeOOBaHMS K TEXHOIOTUIECKO-
MY MPOEKTHPOBAHHIO OpTaHHU3a-
LU, SKCILTYaTUPYFOIUX TPaHC-
MOPTHBIE U TPAHCIIOPTHO-
TEXHOJIOTUYECKHE MAIINHBI; T1e-
pEUYEHb MOKA3aTENeH, XapaKTe-
PH3YIOLIUX TIOTEHIINAT TTOBbI-
IIEHHs1 SKCILTyaTaIMOHHBIX I10-
KazaTened TPaHCIOPTHBIX U
TPAaHCHOPTHO-TEXHOJIOTHIECKHX
MalIlIHH; CII0co0bI cOopa 1 mud-
POBBIE HHCTPYMEHTHI 00paOOTKH
Y BU3YaJIM3aIiiy HH(OpMaIu
(Pyton, Excel, Tableu, Power BI,
Statistika, MathLab); TexHo0-
THYECKHH MPOIIECC TEXHIMIECKO-
ro 00CITy’KMBaHHS U PEMOHTA;
TpeOOBaHMS OIePaIIOHHO-
TIOCTOBBIX KapT; TpeOOBaHMSA
IIPaBUII U UHCTPYKLUH 110
OXpaHe TpyAa, MPOMBIIIEHHOMN
CaHUTAPUU, TIOKAPHOU U 3KOJIO-
ruyecKoil 0e3omacHoCTH

cobupath U 00pabaTeIBaTh
1 poBy0 HHPOPMALIHIO,
MOJTYYEHHYTO U3 Pa3iIIHbBIX
WCTOYHHKOB, B TOM YHCJIE
W3 CIIENMATN3UPOBAHHBIX
WK O0IIEAOCTYITHEIX 0a3
JaHHBIX, HAYYHBIX ITyOJIH-
KaIiii; BHEIPSTH METOJIBI U
CpeICTBa THarHOCTHPOBA-
HUSI, 00CITy>)KUBaHUS pe-
MOHTA HOBBIX CHCTEM
TPaHCTIOPTHBIX U TPaHC-
MOPTHO-TEXHOJIOTHYECKUX
MaIuH; padboTaTh ¢ IpH-
KJIaIHBIMH TIPOrpaMMaMHt
(Pyton, Excel, Tableu, Pow-
er BI, Statistika, MathLab u
1p.), IPUMEHATH HHPOpMa-
IIMOHHBIE TEXHOJIOTHH; Pa3-
pabaTbsIBaTh HOPMaTHBHO-
TEXHIYECKYIO JOKyMEHTa-
U0 PA3IMYHOTO Ha3HaUe-
HHS

criocobamu cOopa u 06paboT-
KM HH(POPMAIH O TEXHOJIO-
THYECKUX MPOIeccax TeXHU-
YeCcKOTro 00CITyXKUBaHUS U pe-
MOHTA, COZIepKaHUH U Tpebo-
BaHUAX OMEPAI[TOHHO-
MOCTOBBIX KapT U APyrou
HOPMATHBHO-TEXHUUYECKOU
JOKYMEHTallN1; HaBBIKAMH
paboTHl B MPUKIIAJHBIX TPO-
rpammax (Pyton, Excel, Tableu,
Power BI, Statistika, MathLab u
1p.) 1 UQpoBEIX 0azax naH-
HBIX TEXHOJOTHM




Tabnuua 2

Pacnpenesnenue TpyA0EéMKOCTH JUCUMILIMHBI 110 BHAAM padoT

TpyroéMkocTsb, yac
Bup yyeOHoM padoThI BCero / B TOM YHCJIe MPAKTH-
yecKasi MOAr0TOBKA
OO0wmas TpyA0EMKOCTb TUCLUIIINHBI 110 144/4
yueOHOMY IJIaHY
1. KonrakTHas paéora 52,4/4
AynuTopHas padora: 52,4/4
6 MoM yucne:
aekyuu (J1) 16
npakmuyueckue 3auamus (113) 34/4
KOHCYIbmayus neped 9K3amMeHoM 2
KOHMAKmMHas paboma Ha npomexcymoyrnom konmpoae (KPA) 0,4
2. CamocrosiTtesqibHast padora (CPC) 91,6
camocmosmenvHoe uzyuenue pazoenos, camono020mosKka (npo-
pabomxa u nogmopenue N1eKYUOHHO20 Mamepuaia u Mamepuand
V4eOHUKO8 U YUeOHbIX NOCoOULl, NO020MOBKA NPAKMUYECKUM 3d- 64,6
HAMUAM, NOO20MOBKA KOHMPOIbHOU pabombi, meKyuemy KOoH-
mpoo u m.o.)
Iloocomoska k sK3ameny (KOHmpob) 27
By npoMeKyTOYHOTO KOHTPOJISL: 9K3aMeH
4.2 ConepxaHue JUCLUIIINHbI
TemaTnyecku JIaH Y4eOHOM IMCHUILIMHBI Tabauua 3
AyauTopHas Bueayaurop
HaumMeHoBaHue pa3ejioB U TeM IHCHMILIMH pabora
o Bcero Has pa0orta
(YkpymHEHO) J | I3 |IKP CP
(Bcero/*)
Paznen 1. Data Science u ero 3agauu
Tema 1 «Data Science: ero 3a/1a4yu ¥ UHCTPYMEHTBDY ‘ 19/4 ‘ 2 ‘ 8/4 ‘ - ‘ 9
Pasnen 2. Pabora ¢ naHHBIMU
Tema 2 «IlonyuyeHue u aHaJIu3 JaHHBIX» 21 4 8 - 9
Tema 3 «Pacmpenenenue JaHHBIX U BBIOOPOK» 15 2 4 - 9
Tema 4 «Cratuctudeckue 3KCIepUMEHTHI U IIPOBEPKA 15 2 4 - 9
3HAYMMOCTH»
Tema 5 «Perpeccus u npenckazanue. 15 2 4 - 9
Krnaccudukanus»
Tema 6 «CtatucTyeckoe MalIMHHOE 00Y4YEeHUE» 14 2 2 - 10
Paznen 3. CoBpeMeHHbIE TPEH bl B 00JIACTH UG POBU3AIMH ABTOMOOUIBHOTO TPAHCIIOPTA
Tema 7 «Ponb u mecto big data B ynpaBneHun 15,6 2 4 - 9,6
SKCIUTyaTaluuen»
[ToaroTroBKa K 3K3aMeHY 27 - - - 27
KonrtakTHas paboTa Ha IPOMEKYTOUHOM KOHTPOJIE 0,4 - 0,4 -
KoHcynpTanus nepes 95Kk3aMeHOM 2 - - 2 -
Bcero 3a cemectp 144/4 16 34/4 2.4 91,6
HToro mo tucuunjanHe 144/4 16 34/4 2.4 91,6

*B TOM YHCJIC TPAKTUIECKAsl MOATOTOBKA
Pa3gea 1. Data Science u ero 3agauu

Tema 1. Data Science: ero 3agaumn u nuHcTpyMeHThl. UTo Takoe Data Science u xakue 3a1a4u
OH TIO3BOJISICT PEIIUTh. 3a/1a4u CIEIUAIUCTOB B 3TOM obnactu. [Ipumepsr mpumenenus: Data Science B
npoeKkTax. JTambl npoekTa. Pazbop mpruMmepa miaHa MpoeKTa ¢ yKa3aHWEM poJjie, 3aaad, mpodieMm.
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PoiHok nanHbIX. FOpuanyeckue acnekTsl pabOThI ¢ JaHHBIMU. THIIBI 3a/1a4, IPUMEPHI; BEIOOP METPUK -
BBOJIHAs 4acCTh; YIIPABJICHUE OXUIAHUSAMHU 110 Ka4ECTBY; aHAJIU3 CLICHAPUEB HCIIOIb30BAHUS MOJCIICH.
Bammpanusa 3agauu; Baimpanus JaHHbIX. VHTEHCUBHBIM KypC s3blKa IporpaMMmupoBaHus Pyton.
YcraHoBKa, BUPTyaJIbHBIE CPEJbl, KPATKUE IIPUHLHUIIBI KOHCTPYUPOBAHUS POrPaMM. Y CTAHOBKA S3bI-
ka Pyton. Bupryansusie cpenst. [IpobensHoe ¢popmartupoBanue. Moaynu, pyHKIIUH, CTPOKH, UCKITIO-
4yeHwusi, cnucku, ciaoBapu. CrnoBaps defaultdict. CueTunmku, MHOXKECTBa, MOTOK YIIPABJICHUS, UCTHH-
HOCTb, COPTHPOBKA, BKJIOUEHHUS B CIIHUCOK. ABTOMAaTHYECKOE TECTHUPOBAHME W MHCTPYKIMS assert.
OOBEKTHO-OPHEHTUPOBAHHOE MporpammupoBanue. Vtepupyemble 00beKThl U reHepatopbl. Ciydaii-
HOCTh. Perymsipubie BelpaskeHUs. PyHKIMOHAIBHOE MporpamMmmupoBanne. OyHKIMS zip U pacrnakoBKa
aprymeHToB. [lepemennsie args 1 kwargs. AHHOTAI[H THIIOB.

Pasnea 2. PaGora ¢ naHHBIMU

Tema 2. Iloayyenue u aHanau3 aaHHbIX. [lonydyenue naHHbIX. OCHOBBI TEKCTOBBIX (haiiiioB.
@aiinel ¢ pazaenurensiMu. OowekTh! stdin u stdout. HTML u ero paz6op. Hcnons3oBanue natepdericon
APIL. ®opmarst  JSON u XML. Hcnons3oBanue neayreHTudHumpoBaHHOro API. Otbickanne API-
unHTtepdeiicos. [lomyyenune yueTHsIx qaHHbIX. Mcnonb3oBanue 6umbmmorekn Twython. DmemMeHTHI CTpyK-
TYpUpPOBaHHbIX JaHHBIX. lIpsmoyronbHble nanHble. Kaapel naHHbIX M MHAEKCHL. HemnpsmoyrosbHble
CTPYKTYpbI AaHHBIX. OLIEHKU LIEHTpabHOIrO NoJokeHust. Menuana u podactHble oleHkH. OLeHKH Bapua-
6enpHOCTH. CTaHIAPTHOE OTKIOHEHHE M CBA3aHHBIE ¢ HUM OLEHKU. OLIEHKM Ha OCHOBE MPOLICHTHIICH.
O6cnenoBanue pacrpeneneHus TaHHbIX. [IponeHTrm u kopoOuaTeie AuarpamMMbl. YacToTHas Tabimuma u
rucrorpammbl. OlieHka 1I0THOCTH. Mojia, MatemMaTuueckoe oxkuaanue. Koppensiuus, auarpaMMel pacce-
suus. ViccnenoBanue AByX U Oolsiee mepeMeHHbIX. KaTeropuanabHble W 4MCIIOBBIEC TaHHBIE. Busyanmsarus
MHOT'OYHCJIEHHBIX IEPEMEHHBIX.

Tema 3. Pacnpenejienne JaHHBIX U BbIOOPOK. CirydaiiHblli 0TOOp M CMEIICHHAs! BHIOOpKA:
CMeEIEHHE, TIPOU3BOJIBHBIN BHIOOD, pa3Mep NMPOTHUB KayecTBa, BELIOOPOYHOE CpeAHEe MPOTHUB IMOIYJIs-
UOHHOTO cpennero. Cucremaruydeckas omuoOka oTOopa, perpeccus K cpeaHemy. BeibopouHoe pac-
IIpe/ieJIeHNE CTATUCTUKU: LIEHTpaJlbHas IpejebHas TeopeMa, CTaHaapTHas omubka. byacrpan, mno-
BTOpHBII 0TOOpP MpoTHB OyjcTpanupoBanus. JloBeputenbHble HHTEpBaibl. HopManbsHOe pacmpenene-
nue. Pacnipenenenue CtprogenTa. bunomuansHoe pacnpenenenue. Pacnpenenenue Ilyaccona u apy-
M€ C HUM CBsI3aHHBIE paclpelerncHus: pacnpenencHue IlyaccoHa, 3KCIIOHEHIMAIBHOE pacIpeaeiie-
HUeE, OIICHKa MHTEHCUBHOCTH OTKAa30B, pacipezeneHue Beiidyna.

Tema 4. CratucTnyeckue 3KCIEePHMMEHTbI M NpoBepka 3HauMMocTH. Ha3HaueHue KoH-
TpoJIbHOM Tpymiiel. A/B-tectupoBanue. IIpoBepka CTaTUCTUYECKHX TUIIOTE3: HyJIeBasi THUIOTE3a, ajlb-
TEpHATHBHAS TUIOTE3a, OJHOCTOPOHHSS U JABYXCTOPOHHSA NMPOBEPKH Turote3. [IoBTOpHBIH 0TOOD.
[lepecTanoBouHbIi TecT. McuepnbpiBatonuii 1 OyACTPaoOBCKUI MepecTaHOBOYHBIN TecThl. CTaTUCTH-
YyecKasi 3HaUMMOCTh U p-3HAUCHUS: p-3HaYeHue, anb(da, ommoKku 1-ro u 2-ro poaa, HayKa O JaHHBIX U
p-3HaueHus. [IpoBepka Ha OCHOBE /-CTaTHCTUKUA. MHOXECTBEHHOE TecTupoBaHue. CTerneHn cBOOOIBI.
F-craructuka. [IpoBepka Ha OCHOBE CTaTUCTHKH XU-KBAJpaT: MOJXOJ Ha OCHOBE MMOBTOPHOTO O0TOOPA,
CTAaTUCTUYECKas Teopus, TO4YHas Iposepka duinepa, akTyalbHOCTh IIPOBEPOK I HAYKU O JAHHBIX.
MoIHOCTh U pa3Mep BEIOOPKH.

Tema 5. Perpeccuss u npenckasanue. Kiaccupukanus. IIpocras nuHeiHas perpeccus:
YPAaBHEHUE PErPEeCCHUH, NOJOTHAHHBIE 3HAYECHMsS] UM OCTATKU, HAUMEHBIIHME KBAJIpaThl, NPEICKA3aHUE
IIPOTUB OOBSICHEHUS,, MHOXXECTBEHHAsl JIMHEHHAsl perpeccus: AUArHOCTHKAa MOJEIH, MEePEKpPECTHAs
IpoBepKa, OTOOp MOJAETH W LIaroBas perpeccus, B3BelleHHas perpeccus. llpeackasanue Ha OocHOBe
perpeccuu, OMacHOCTH dKCTpanosuu. MakTopHble IEpEMEHHbIE B PErpPEeCCHU: TPEeACTaBICHNE (PHK-
THUBHBIX TIEPEMEHHBIX, MHOTOYPOBHEBBIC (DAaKTOpHBIE MEpPEMEHHBIC, MOPAIAKOBHIE (DaKTOPHBIE IEpe-
MeHHbIe. [IHTepnperanys ypaBHEHUsT PETPECCUU: KOPPEIHUPOBAHHBIE MPEIUKTOPBI, MYJIbTUKOJUINHE-
apHOCTh, UCKAKAIOIIME TIEpEMEHHBIC, B3aNMOJICCTBHE U TiaBHBIE 3 dekTrl. [IpoBepka gomymeHuni:
JMAarHOCTHKA PETPECCUH, BBIOPOCHI, BIUSTEIbHbIC 3HAYECHHUS, [€TePOCKEAATUIHOCTh, HECHOPMAJIBHOCTh
U KOppeTupOBaHHbIE OMIMOKHU, TPapUKH YaCTHBIX OCTATKOB M HENMHEHHOCTh. Henuueitnas perpeccust:
napaboiuyeckasl perpeccusi, CIjlaifHOBasi perpeccus, 0000IIEeHHbIE aJAUTUBHBIE Mojenu. HauBHbIH
0alleCOBCKMIA alrOPUTM: ITOYEMy TOUHas OaiiecoBCcKas KiacCH(pUKalus HEPaKTUYHA, HAUBHOE pelle-
HUE, YHCIIOBBIE IIPEAUKTOPHBIE IIEPEMEHHBIE. /[[UCKPUMUHAHTHBINA aHAJIM3: KOBapUALMOHHAS MAaTpULA,
JTUHEWHBIA quckpuMuHAHT @uimepa. Jloructudeckas perpeccusi: GyHKIHSA JOTHCTUYECKOTO OTKIIMKA U
JOTUT-TIpeoOpa3oBaHue, JOTUCTHUECKAsT perpeccusi U 000O0IIeHHas JTMHEHHAsT MOJIeNlb, 0000IICHHbIE
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JMHEWHBIE MOJIENH, MPEJICKa3aHHbIe 3HAYCHUS B JIOTUCTHUECKOW perpeccuu, HHTeprnpeTanus Kodppu-
LIMEHTOB B OTHOLIEHUH ILIAHCOB, JINHEHHAs U JJOTUCTUUECKUE PErPECCUH — CXOJICTBA U Pa3InyuMsl, MOA-
TOHKa MOJIEJH, IWarHoctuka mozaenu. OneHnBaHue MoJeNel KilacCH(HUKalUU: MaTpHUlla HECOOTBET-
CTBHIA, Mpo0JieMa peKOro Kiacca, MPEeUu3nOHHOCTD, MOJIHOTA U cnenuduaHocTs, ROC-kpuBas, MeT-
puueckuii nokazarenb AUC. Ctpareruu B OTHOLICHUH HECOAJaHCHPOBAHHBIX JAHHBIX: TTOHMKAIOIIIHA
0TOOp, MOBBIIAIOIINK OTOOP M MOBBIIIAIOIIAS/ TTOHWKAIOIIAS IEPEBECOBKA, T€HEpalns TaHHBIX, CTOH-
MOCTHO-OPHUEHTHUPOBAaHHAs Kiaccudukanus, oociae10BaHue peacKa3aHH.

Tema 6. CTaTucTHYecKOe MaIIMHHOE o0yueHue. K Ourxaimx coceneil: MeTpuuecKue mo-
Ka3aTeld pacCTOSHUSA, KOAUPOBIIMK C OJHUM aKTHBHBIM COCTOSIHUEM, CTaHAapTH3auus (HopMmaiusa-
s, z-oueHkn), Beioop K, metoq KNN kak KOHCTPYKTOp NpPU3HAKOB. J[peBOBHIHBIC MOJENHU: AJIro-
PUTM PEKYPCUBHOI'O CETMEHTUPOBAHUS, U3MEPEHHUE OJTHOPOAHOCTH U PA3HOPOJIHOCTH, OCTAHOBKA PO-
CTa JepeBa, IPEICKa3bIBAaHUE HENPEPBIBHOM BEIUYMHBI. BAITHHT U Cily4alHBIN Jiec, BaXKHOCTD IIepe-
MEHHBIX, runepnapamerpsl. byctunr: anroputm Oycrtunra, XGBBoost, perynspusanus, npeaorspa-
LIEHUE NEPENOArOHKH, TMIIepIapaMeTpbl U NEPEKpecTHas NpoBepKa. AHaJIN3 IVIaBHBIX KOMIIOHEHT.
Boruncnenue riaBHbIX KOMIOHEHT. MIHTeprpeTanus rjaaBHbIX KOMIIOHEHT.

Paznen 3. CoBpemeHHble TpeHAbI B o0jgacTH uHUGPOBHU3ALMH ABTOMOOMJIBLHOIO
TPaHCIOPTA

Tema 7. Posib m MecTo big data B ynpasiaenun 3xcmiyaranmeii. HaiimonaneHas nmporpamMma
«Hu¢posas sxonomuka PDy». KiroueBble TpeHIbI B IU(PPOBHU3AIMKA aBTOMOOMIBHOTO TPAaHCHOPTA.
[Tpennoceiku  nUGPOBU3AIUK: TEXHOJOTHUECKUE, IKOHOMHYECKHE, COIMAJIbHBIC, DPErYJISTOPHBIC,
skosiornueckue. Ilonkitouaemple TpaHCIOPTHBIE CpPEACTBA. TEXHOJOTMM aBTOMATHU3MPOBAHHOIO
ynpaBieHus. DleKkTpudukanus aBTOMOOMIBHOTO TpaHcnopTa. L{udpoBbie «IBOWHUKNY TPaHCHIOPT-
HBIX cpeAcTB. VHTemIeKkTyalbHble cepBUCHL. JUKUTAaIM3anus yCiayr U peleHUsl Ha OCHOBE KOHIIEI-
1 Nudge U MpeTuKTUBHON aHATUTHKH. Y PEryJIMpOBaHUE BOIPOCOB Mcmoib3oBanus Big data. MH-
TEeHCU(UKALUS MTPOIECCOB MO COKPAIIEHUIO BPEIHBIX BEIOPOCOB M SKOHOMHH HEBO30OHOBIISIEMBIX pe-
CYPCOB, TIepexo0/1 Ha “3esieHble” BHJIbI TPAHCIIOPTHBIX cpeacTB. Texnomorun V2X (Vehicle — to - Evry-
thing) — TexHONMOTrMK OECIIPOBOIHON CBSA3HM OJIKHETO paguyca MEXIy TPAaHCIOPTHBIM CPEJICTBOM U
UHPPACTPYKTYPOH, JPYTUMHU TPAHCHOPTHBIMH CPEJCTBaMH, OO0 ApyrumMu cyObektamu. TexHonoruu
V2V, V21, V2P, V2N. ABToMaTH3alus TPAHCIIOPTHBIX CPEJICTB U ee ypoBHU. OOMEH TaHHBIMHU O TeX-
HUYECKOM COCTOSIHUM M MapaMeTpax TPAHCIOPTHOIO CPEJACTBA. Y AajeHHas AMArHOCTHKA U MOHUTO-
puHr aBromooOus. IlocTaHoBKa 1eneil mpeanpusaTHs Mo JaHHBIM €ro pabdoThl Ha OCHOBE OOpaOOTKH M
aHaM3a CTaTHMCTUYECKUX JAHHBIX 10 BBIOPAHHBIM TOKa3aressiM. [103UTHUBHBIE M HEraTHBHBIC CTOPOHBI
U(POBU3ALUK TPAHCHOPTHOM OTpaciu u cdepbl SKCIUTyaTallid TPAHCHOPTHBIX M TPAaHCIOPTHO-
TEXHOJIOTMYeCKUX MalMH. CTpaTernuyeckoe MporHO3MPOBAHUE JIESTEIBHOCTH TPAHCIIOPTHBIX U CEPBUC-
HBIX IPEANIPUATHN.

4.3 JlekuMu ¥ IPaKTUYECKHUE 3aHATUS

B pamkax msydenus aucuuiuinHbel «Data Science Ha aBTOMOOMJIBHOM TPAHCIIOPTE» TMpEay-
CMOTPEHO MPOBEACHUE JICKIUH U MPAKTUYECKUX 3aHATUH B KOTOPBIX PACCMATpPUBAIOTCS MPHUKIATHBIE
BOIPOCHI, CBSI3aHHBIE CO CIIOCOOAMU TOJIyYeHHs] JaHHBIX M paboTOi ¢ Tak Ha3piBaeMbIMU big data,
(bopMHUpPYEMBIMH 3KCILTYyaTHPYEMbIMH TPAHCIIOPTHO-TEXHOJIOTMYECKMMH MAalIMHAMH, OCHAIIEHHBIMHU
IIPOTPaMMHO-aINapaTHBIMU CPEACTBAMU (PUKCAIIMK M XpaHeHUs MHPOpManuu o pabouux mporeccax,
MPOUCXOJISAIINX B MAIlIMHE, a TaKXKe JaHHBIMH, (JOPMHUPYEMBIMU MPEANPUATUIMHU, YKCIUTyaTUPYIOIIH-
MU 1 00CITY’)KMBAIOIIUMH TPAHCIIOPTHBIE U TPAHCTIOPTHO-TEXHOJIOTHUECKUE MAIIIMHBI.

Tabnura 4
Coaep:xaHue JeKIUii, TPAKTHYECKUX 3aHATHII U KOHTPOJIbHbIE MEPONPUSITUS
Ne 4 Ha3BaHMe JeKIMOHHBIX U DopMHEpyeMEIe Ly Koa-Bo
Ne TembI . KOMIIETEHIIMH | KOHTPOJIbHOIO .
NMPaKTHYECKUX 3aHIATHH meponpuaTaa | C°P
Pasgea 1. Data Science u ero 3agauu 10/4
Tema 1 «Data Science: |JIekuus Ne 1 «Yrto takoe Data Science u| YK-1.1; JICKITUSI- 2
ero 3a1a4u u KaKue 3a/1a4d OH MO3BOJISIET PEIIUTh. VK-1.2; JIACKYCCHS
MHCTDPYMEHTBI 3agaun CIEeHaIUCTOB B 3TOM 00IaCTH» MKoc-3.1,
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Ne TeMbi Ne M Ha3BaHME JCKIHOHHBIX H tzi’lﬁffg’:ry‘l’;e Roml?o?moro Kou-no
NMPAKTHYECKUX 3aHATHI meponpuaraa | 0P
I1Koc-3.3,
ITKoc-7.2
IIpaktuueckoe 3ansatue Ne 1 «IIpumeper | IIKoc-7.2 | ycTHBI onpoc| 2
npumeHenus Data Science B mpoekTax.
Oransl npoekTta. Pa3dop npumepa niaHa
IIPOEKTa C yKa3aHUEM poJieH, 3aad,
npobnem. PeiHok nanubix. KOpunnye-
CKHE aCIEKThl pabOThI C TaHHBIMUY.
[Ipaktuueckoe 3ansitue Ne 2 «Tunsi 3a- | [IKoc-7.2 | yctHbIl onipoc | 2
7a4, IPUMEpPHI; BEIOOP METPHK - BBOI-
Has 4acTh; yNPABICHUE 0XKUIAHUAMU
10 Ka4€CTBY; aHAJIU3 CLIEHApPHUEB HUC-
M0JIb30BaHus Mojelen. Banunanus 3a-
Jlauy; BaJIu1alus JaHHbIX.
IIpaxTnueckoe 3anarue Ne 3 (nmpaktuue-| [IKoc-7.2 | ycrtHbIif onpoc| 2/2
cKkast moAroroBka) «/HTEHCHUBHBIN KypC
s3bIKa MporpaMmupoBanus Pyton.
YcTaHoBKa, BUPTYalIbHBIE CPEJIbl, KpaT-
KH€ MPUHIIUIBI KOHCTPYUPOBAHUS TPO-
rpaMm»
IIpakTnueckoe 3anarue Ne 4 (nmpaktuue-| I[IKoc-7.2 | ycrtHblif onpoc| 2/2
CKast moAroToBka) « MHTeHCUBHBIN KypC
a3blKa porpaMmupoBanus Pyton. O0b-
€KTHO-OPUEHTHPOBAHHOE MPOrpaMMHU-
poBanue, QyHKIIMOHAIBHOE IPOTPaM-
MHUPOBAaHUEN
Pa3nen 2. Padora ¢ JaHHBIMHA 34
Tema 2 «Ilonyuenue u [Jlexuus Ne 2 «IlomydyeHne naHHBIX» VK-1.1; 2
aHAJIU3 JTAHHBIX» VK-1.2;
I1Koc-3.1,
I1Koc-3.3,
IT1Koc-7.2
[TpakxTrueckoe 3anstue Ne 5. «Meronrka VK-1.1; | ycrtHblii onipoc| 2
cbopa, 00paboTku u aHanmm3a craructuue- | YK-1.2;
CKHMX JIaHHBIX 10 HajieKkHOCTH aBTomMoOn- | I1Koc-3.1,
Jieli Ha aBToTpaHcnopTHOM npeanpusatiny» | [1Koc-3.3,
ITKoc-7.2
Jlexmus Ne 3 «Pa3BeouHbBIN aHAIN3 YK-1.1; 2
JAHHBIX) YK-1.2;
IT1Koc-7.2
[Ipaktuueckoe 3anstue Ne 6 « Urenue [IKoc-7.2 | ycTHBIil onipoc | 2
¢aiinos, momyyeHne AJaHHBIX C BEO-
CTpaHUI)
[IpakTnueckoe 3anstue Ne 7 «Pa3zBe- [IKoc-7.2 | ycTHBIil onipoc | 2
JBIBAHUE OJIHOMEPHBIX JaHHBIX, ABY-
MEpHbIE JaHHbIE, MHOTOUYHCIICHHBIE
pa3MepHOCTI
[Ipaktuueckoe 3anstue Ne 8 «Onepu- [IKoc-7.2 | ycTHBIil onipoc | 2
poBaHME JaHHBIMHU, OYMCTKA U KOHBEP-
TUPOBaHUE, CHUKEHUE Pa3MEPHOCTH,
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®opmupyeMbie

Bun

Ne TeMBI Ne u Ha3BaHue JIeKIHOHHBIX H KOMIETEHIN | KOHTPOILHOTO Kon-ng
NPaKTHYeCKUX 3aHATHH meponpuaraa | 0P
o6ubnmorteka tqdm»
Tema 3 Jlexuus Ne 4 «Pacripenenenue qaHHbIX VK-1.1; 2
«Pacnpenenenune 1 BBIOOPOK M MX UCIOJIb30BAHUE) VYK-1.2;
JTAHHBIX U BEIOOPOK» I1IKoc-7.2
IIpakTuueckoe 3anarue Ne 9 «Onpene- VK-1.1;  |ycTHslii onipoc,| 2
JIEHUE BHJIa 3aKOHOMEPHOCTEN, Xapak- VYK-1.2; JIeJI0Bast Urpa
TEPU3YIOLIUX IPOLECCH U3MEHEHUS [IKoc-3.1,
TEXHUYECKOI'O0 COCTOSHUSA aBTOMOOH- I1Koc-3.3,
nei» ITKoc-7.2
IIpakTuueckoe 3anarue Ne 10. «Omnpe- VK-1.1;  |yctHslii omipoc,| 2
JIEJIEHUE TEPUOIUYHOCTH TEXHUYECKOTO YK-1.2; JIeJI0Bast Urpa
oOciryxuBaHus apromoouieit mo gomy- | I[1Koc-3.1,
CTUMOMY YPOBHIO BeposiTHOocTH 6e30T- | I1Koc-3.3,
Ka3HOU padoThI» ITKoc-7.2
Tema 4 Jlexmus Ne 5 «CTaTHCTHUECKHE DKCIIC- VK-1.1; 2
«Crarucruyeckue PUMEHTHI ¥ IPOBEPKA 3HAUMMOCTH VYK-1.2;
9KCIIEPUMEHTHI U ITKoc-7.2
IIPOBEPKA IIpaxTnueckoe 3anarue Ne 11 «IIpo- IIKoc-7.2 | ycTHbll onipoc | 2
3HAYUMOCTI» BEpKa CTaTUCTUYECKUX TUIIOTE3)
IIpaxTnueckoe 3anarue Ne 12 «IIpo- IIKoc-7.2 | ycTHbll onipoc | 2
BEpKa U TECTUPOBAHME JAHHBIX»
Tema 5 «Perpeccus n |Jlexuus Ne 6 «Buael perpeccuii u pado- | YK-1.1; 2
MpeJCKa3aHue. Ta C HUMU» VK-1.2;
Knaccudukarus» ITKoc-7.2
ITpaktuueckoe 3anstue Ne 13. «Onpenene- VK-1.1; | ycTHslii onpoc| 2
HUE TIEPUOTUITHOCTH TEXHUIECKOTO 00CITy- YK-1.2;
JKUBaHUA 110 UBMEHCHUIO U JOITYCTUMOMY HKOC-3. 1 ,
YPOBHIO JUAarHOCTUYECKOTO IMapaMeTpar» HKOC-3.3,
ITKoc-7.2
I[Tpaxtuueckoe 3anstue Ne 14. «Onpenene- VK-1.1; | ycTHslii onpoc| 2
HUE TIEPUOTUTHOCTH TEXHUIECKOT'O 00CITy- YK-1.2;
KHMBAaHUS TEXHHUKO-3KOHOMHNYCCKHUM MECTO- HKOC-3. 1 ,
AOM» ITKoc-3.3,
IT1Koc-7.2
Tema 6 Jlexmmst Ne 7 «MammaHOE 00y4YeHue U VK-1.1; 2
«CTaTHCTUYECKOE CTaTHCTHUKA: 33J1a4d U OTINYUSD) VK-1.2;
MaIIMHHOE 00yYCHHE) [IKoc-3.1,
I1Koc-3.3,
ITKoc-7.2
IIpaktuueckoe 3ansatue Ne 15 «Ilpume- |  VYK-1.1; |ycTHslil onpoc,| 2
HEHHE MAaIlMHHOTO O0y4yeHus B 3afadax | YK-1.2; | TectupoBanue
obecnieueHus paboTOCIIOCOOHOCTIY [MKoc-3.1,
I1Koc-3.3,
ITKoc-7.2
Pasnen 3. CoBpeMeHHbIe TPeHAbI B 00J1acTH HudpoBU3anuu
aBTOMOOMJIBHOT'O TPAHCIIOPTA 6
Tema 7 «Pons u mecto  |JIekmust Ne 8 «Ponb u mecto big data B VK-1.1; JICKIIMS- 2
big data B ynpasnenun |ympasnenuu skcrutyatanuein T u TTM» VK-1.2; JIUCKYCCHUS
HKCILTyaTaIue) ITKoc-3.1,
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Ne TeMLI Ne u Ha3BaHue JEKUHOHHBIX H (izi’xg’g:r;: Kom:oTworo Koa-no
NPAKTHYECKUX 3aHIATHH meponpuaraa | 0P
I1Koc-3.3,
IT1Koc-7.2
[Ipaktuueckoe 3anstue Ne 16 «Kinroue- VK-1.1;  |ycTHbIii onipoc,| 2
BbI€ TPEHBI B IM(POBU3ALIUU AaBTOMO- VYK-1.2; | rectupoBaHue
OUIILHOTO TPAHCIIOPTa» [IKoc-3.1,
I1Koc-3.3,
ITKoc-7.2
[Ipaktuueckoe 3ansitue Ne 17 «Ilocra- VK-1.1;  |ycTHbIii onipoc,| 2
HOBKA LIeJIEW IIPEANPUATHS 110 JaHHBIM VYK-1.2; JIeJI0Bast Urpa
ero paboTsl Ha ocHOBe 00paboTku u ana- | [1Koc-3.1,
JIN3a CTATUCTUYECKHUX JTaHHBIX MO BBI- I1Koc-3.3,
OpaHHBIM TIOKA3aTEIISIMY. [1Koc-7.2

* M3 HUX MPAKTUYICCKasA MOATOTOBKA

Onucanuie BOMPOCOB, MPEAIAraeMbIX CTYJICHTaM JIJIsi CAMOCTOSITEILbHOTO OOYYCHHSI MIPEICTaB-
JIEHO B Ta0muIle 5.

Tabmura 5

Hepeqeﬂb BOIIPOCOB AJIA CAMOCTOATEC/IbHOT'0 U3YUCHUSA NUCHUILIMHBI

Ne
/o

Ne paznena u TeMbl

IMepeuenb paccMaTpUBaeMbIX BONPOCOB /LISl CAMOCTOSITETHLHOTO
U3ydeHus

Pasgea 1. Data Science u ero 3agauu

1.

Tema 1 «Data Science:
ero 3aJa4u u
UHCTPYMEHTBD»

UYro takoe Data Science u kakue 3aa4¥ OH MO3BOJISICT PEIINTh. 3a/1aun
CHeUUaNucTOB B 3T0M 0obxactu. [Ipumeps! npumenenus: Data Science B
MpoekTax. Jrarbl nmpoekrta. Pa3dop mpumepa miaHa mpoekTa ¢ ykasa-
HUEM poJiei, 3a1a4, npobiem. PeiHok ganHbIX. KOpuanueckue acrieKkTbl
paboThl ¢ JaHHBIMH. THIBI 327144, IPUMEPBI; BHIOOP METPHK - BBOAHAS
4acTh; YNPABICHUE OXKUAAHUAMU 110 KA4ECTBY; aHAIU3 CLEHAPUEB UC-
MOJIb30BaHus MoJelied. Banupanus 3agauu; Banugauus JaHHbIX. WH-
TEHCHUBHBIA KypC sI3bIKa IIporpammupoBanusi Pyton. YcraHoBka, BHp-
TyaJIbHbIE CpPEIbl, KPAaTKUE IMPHUHLMIIBI KOHCTPYHUPOBAHUS MPOTrpamM.
YcranoBka si3eika Pyton. Buptyansubie cpenbl. [IpoGenbpHoe dopma-
TUpoBaHue. Moy, QyHKIIMH, CTPOKHU, UCKITFOUYEHUS, CIIMCKH, CIIOBA-
pu. CrnoBaps defaultdict. CueTunku, MHOXKECTBA, IMMOTOK YIPABJICHUS,
HUCTUHHOCTb, COPTHUPOBKA, BKJIIOYEHHS B CIUCOK. ABTOMAaTHYECKOE Te-
CTHpPOBaHUE U MHCTPYKUUs assert. OObEeKTHO-OPHEHTUPOBAHHOE IPO-
rpammupoBanue. Hrepupyembie 00BEKTH M reHepaTopbl. Ciyvaii-
HOCTb. PerynspHbie BblpakeHHs. DyHKIMOHAIBHOE NPOTrpaMMHUpPOBa-
Hue. OyHKIMA zip ¥ pacmakoBKa apryMeHTOB. IlepeMeHHbIe args u
kwargs. Annoranuu tunoB (YK-1.1; YK-1.2; ITKoc-3.1, ITKoc-3.3,
[1Koc-7.2)

Pa3gea 2. PadoTa ¢ JaHHBIMH

2.

Tema 2 «Ilonyuyenue n
aHaJIN3 JaHHBIX»

[Tonyuyenne nanHbIXx. OCHOBBI TEKCTOBBIX (aiinoB. Daiiibl ¢ pa3aenure-
msimu. O6wexTl stdin u stdout. HTML u ero pa36op. Vcnionbs3oBanue uH-
tepdeiicoB APL. ®opmarer JSON u XML. Mcnonp3oBaHue HeayTeHTH-
¢unmposannoro APIL. Oteickanue API-untepdeiico. [lomyuenune yuer-
HBIX JaHHBIX. Mcnonp3oBanue Oubimmnorexkn Twython. DnemeHTHI cTpyK-
TYpUpPOBaHHBIX JaHHBIX. [IpsMoyronsHble qanHble. Kaapbl TaHHBIX U UH-
nekcel. HempsiMoyronbHbIE CTPYKTYpbI AaHHBIX. OLIEHKH IEHTPaJIbHOTO
noJIokeHnsl. Mennana u pobactHele oreHKd. OLeHKH BapuaOeTbHOCTH.
CranapTHOE OTKJIOHEHHE U CBsI3aHHBIE C HUM OlIeHKU. OLIEHKH Ha OCHO-
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/o

Ne pasnena u TeMbl

IMepeuenb paccMaTpUBaeMbIX BONPOCOB /LISl CAMOCTOSITETHLHOTO
U3ydeHust

Be npoueHTwiel. O0ciae0BaHe pacnpeneneHus JanHblx. [Ipouentrnu u
KopoOuatele auarpammbl. YactotHas Tabmuia U ructorpammbl. OreHka
II0THOCTH. Moja, maremarnueckoe oxuaanue. Koppensuus, auarpam-
MBI paccessHusl. VccnenoBanue nByX M Oonee mepeMeHHbIX. Kareropu-
QIbHbIE M 4YMCIIOBBIC JaHHbIC. Busyanmusanusi MHOTOYHCIICHHBIX Iepe-
MeHHbIX (VK-1.1; YK-1.2; [1Koc-3.1, [1Koc-3.3, [1Koc-7.2)

Tema 3 «Pacnpenenenue
JAHHBIX ¥ BEIOOPOK

CnyualiHblii 0OTOOP M CMEILIEHHAs! BBIOOPKA: CMELIEHHUE, IPOU3BOJIbHBIN
BBIOOp, pa3Mep MPOTUB KauecTBa, BBIOOPOYHOE CpeaHEee MPOTUB TIOITY-
JSUOHHOTO cpenHero. CucremaTudeckasi ommbka oToopa, perpeccus
K cpenHeMy. BbiOopouHOe pacnpesiesieHue CTaTUCTUKU: LEHTpajbHas
npejenpHas Teopema, cTaHaapTHas omuOka. byacrpar, MOBTOpPHBIN
otbop mpoTuB OyxactpanupoBanus. JloBepurenbHble nHTEpBanbl. Hop-
MasbHOE pactpenenenue. Pacnpenenenne CreroienTa. bunomuansHoe
pacnpenenenue. Pacnpenenenue [lyaccoHa u Apyrue ¢ HUM CBSI3aHHBIE
pacnpenenenus: pacnpezaeneHue IlyaccoHa, KCIOHEHLIMAIbHOE pac-
npeieJieHre, OlleHKa MHTEHCUBHOCTH OTKAa30B, pacmpe/eineHrue Beiidy-
na (YK-1.1; YK-1.2; TIKoc-3.1, I1Koc-3.3, [1Koc-7.2)

Tema 4 «CratuctryecKue
AKCIEPUMEHTHI U
MIPOBEPKA 3HAYUMOCTHY

Ha3nauenue koHTposbHOW Tpymmel. A/B-tectupoBanue. IIpoBepka
CTaTMUCTUYECKUX TUIIOTE3: HYJIEBAs TUIIOTE3a, AIbTEPHATUBHAS TUIIOTE-
3a, OIHOCTOPOHHSS U JIByXCTOPOHHSS IIpOBEpKU runore3. IloBTopHbIi
or6op. IlepectanoBounslit TecT. VcuepnbiBaromuii 1 OyICTpanoBCKuit
IepecTaHOBOUYHBIN TecThl. CTaTUCTHUECKAs] 3HAUMMOCTb U p-3HAYCHUSL:
p-3HaueHue, anbda, ommobku 1-ro u 2-ro poaa, HayKa O JaHHBIX U p-
3HaueHus. [IpoBepka Ha OCHOBE 7-CTaTUCTHKU. MHOKECTBEHHOE Te-
ctupoBanue. Crenenu cBobonbl. F-cratuctuka. [IpoBepka Ha ocHOBe
CTaTHUCTUKM XU-KBaJpart: MOJAXO0Jl Ha OCHOBE IIOBTOPHOI'O OTOOpa, CTa-
TUCTHYECKAsl TEOpUsi, TOUHas npoBepka duinepa, akTyaabHOCTb IPO-
BEPOK /I HAyKu O JaHHBIX. MomHocTs U pasmep BbiOOpku (YK-1.1;
VYK-1.2; TIKoc-3.1, T1Koc-3.3, [1Koc-7.2)

Tema 5 «Perpeccus u
IpeJCKa3aHue.
Knaccudukarus»

IIpocras nuHeliHas perpeccus: ypaBHEHUE PErPECCUH, II0IOTHAHHBIE
3HAYEHUS U OCTaTKH, HAUMEHBLINE KBAJAPaThl, IPEICKa3aHUE IPOTUB
o0bsicHeHUs,, MHOXXEeCTBEHHAs! IMHEWHAs! perpeccus: JMarHOCTHKa MO-
JIeTd, TIePEeKPECTHAs POBEPKa, OTOOP MOJIENIN U IIaroBasi perpeccus,
B3BellleHHas perpeccust. [Ipenckazanue Ha OCHOBE PErpeccut, OMacHo-
CTH 3KcTpanosuuu. @akTopHbIE IEPEMEHHBIE B PETPECCUU: TTPEJI-
CTaBlieHHE (PUKTUBHBIX IIEPEMEHHBIX, MHOTOYPOBHEBbIE (DaKTOpHBIE
nepeMeHHbIe, OPSAAKOBbIe (hakToOpHBIe IepeMeHHble. HTepnpeTanus
YPaBHEHUS PErPECCUN: KOPPEIUPOBAHHBIE IPEIUKTOPDI, MYJIbTUKOJI-
JIMHEAPHOCTb, NCKAYKAIOLIUE IEPEMEHHBIE, B3aUMO/IEHCTBUE U IJIaBHbIE
a¢dexrrl. [IpoBepka MOMyIICHHIA: TUATHOCTHKA PErPECCHH, BBIOPOCHI,
BIIUSITENIbHBIE 3HAUYEHUS, T€TEPOCKETaTUUHOCTh, HEHOPMAaJIbHOCTh U
KOppeTupOBaHHbIE OMNOKH, Ipa)MKN YaCTHBIX OCTATKOB U HEJTMHEMH-
HocTh. Henmuelinast perpeccusi: mapabonndeckas perpeccusi, CruiaitHo-
Bas perpeccusi, 00001eHHbIC aIUTUBHBIC MOieNn. HanBHBIN Oaiie-
COBCKMI JITOPUTM: TIOYEMY TOYHAasi OailecoBCKas KiaccuuKkaus He-
IIPaKTUYHA, HAUBHOE PEILIEHUE, YNCIIOBbIE IPEAUKTOPHBIE IEPEMEH-
HbIC. JIMCKPUMUHAHTHBIN aHAJIN3: KOBapUaLMOHHAsl MaTpULA, JINHEH-
HBINA gucKkpuMuHaHT Puepa. Jloructuueckas perpeccust: GyHKIUS
JIOTUCTUYECKOI0 OTKJIMKA U JIOTUT-IPE0Opa30BaHKeE, JOIMCTUYECKAs
perpeccus u 00001IeHHAs JIMHEWHAs MOJIeJTh, 0000IICHHbBIC TUHECITHBIC
MOJIENH, NIPEACKa3aHHbIE 3HAUEHUS B JIOTUCTUYECKON PErpecCUU, NH-

TeprpeTanysi K03()QHUIMEHTOB B OTHOIICHUY IIIAHCOB, IWHEHHAS U JI0-
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/o

Ne pasnena u TeMbl

IMepeuenb paccMaTpUBaeMbIX BONPOCOB /LISl CAMOCTOSITETHLHOTO
U3ydeHust

THCTUYECKUE PErPECCHU — CXO/ICTBA M PA3IMYHsL, IOJrOHKA MOJICIIH,
ararHocThka Mojenu. OneHnBaHue Mo/iesel Kiaccu(uKauu: MaTpy-
11a HECOOTBETCTBUH, MPOOJIeMa PEIKOro Ki1acca, MPelu3uOHHOCTD,
noJiHoTa U cnennduaHoctb, ROC-kpuBast, METpUUECKUH TOKA3aTENb
AUC. Ctpateruu B OTHOIIEHUHU HeCOATaHCUPOBAHHBIX JJAHHBIX: TO-
HIDKAIOUINHA 0TOOP, MOBBIIAIONINI OTOOP M MOBBIIIA0-

111351/ TIOHMYKAIOIIAsl TIEPEBECOBKA, TeHEPaIUs TaHHBIX, CTOUMOCTHO-
OpUEHTHpPOBaHHAs Kiaccudukamms, o0cIeJ0BaHue PEICKa3aH M
(VK-1.1; YK-1.2; [TKoc-3.1, [TKoc-3.3, [1Koc-7.2)

Tema 6 «CtaTHCTHYCCKOE
MAaIIMHHOE 00yYCHHE»

K Ommxaiiimmx cocenei: METpUUeCKUe MOKa3aTeNId PacCTOSHUS, KOAU-
POBILKK C OJIHUM aKTHBHBIM COCTOSIHMEM, CTaHAapTU3aLus (HOpMau-
3arus, z-oteHkn), Beioop K, metoq KNN kak KOHCTPYKTOp MPU3HAKOB.
JpeBOBUAHBIE MOJENIN: AIITOPUTM PEKYPCUBHOIO CErMEHTUPOBAHMS,
U3MEPEHUE OJJHOPOJHOCTH U PA3HOPOIHOCTH, OCTAHOBKA POCTa JAECpPEBa,
MIPEACKAa3bIBAHUE HEIIPEPBIBHON BEJIMYMHBI. bOITHHT U CiIy4alHBbIN Jiec,
BaXHOCTbH [IEPEMEHHBIX, TUIIeprIapaMeTpbl. BycTunr: anroputm Oy-
ctuHra, XGBBoost, peryispusanusi, pe1oTBpallieHUE EPENOATOHKH,
rUIeprnapaMeTpsl U NepekpecTHas poBepKa. AHAIN3 TJIaBHBIX KOMIIO-
HEHT. Bbrunciienye riaBHbIX KOMIIOHEHT. VIHTepnpeTanus riaBHbIX
komnoHeHT (YK-1.1; YK-1.2; TIKoc-3.1, I1Koc-3.3, [1Koc-7.2)

Pasznen 3. COBpeMeHHbIe TPEHALI B odJacTu um])pommaunn aBTOMOOMJILHOIO TpaHCIopTa

7.

Tema 7 «Ponb u Mecto big
data B ynpasnenuu
JKCILTyaTaluein»

Hanmonanenas nporpamma «lludposast skoHomuka P®y». Kitouessie
TpeHAbl B HU(POBU3ALMU aBTOMOOMIBHOTO TpaHcmopra. Ilpeamnocsui-
KA TU(GPOBU3AIMH: TEXHOJIOTUYECKHE, YIKOHOMUYECKHE, COLUANIbHBIC,
peryisiTopHble, 3kojorudeckue. Ilonkitouaemple TpPaHCIIOPTHBIE CPEJI-
cTBa. TeXHOIOTMM aBTOMAaTU3UPOBAHHOTO YIPaBJICHUS. DIEKTpUpUKa-
Usl aBTOMOOMJIBHOTO TpaHcmopTa. LludpoBble «IBOWHUKW» TpaHC-
MOPTHBIX cpelacTB. MHTennekTyanbHble cepBUCHL. Jlumxuranuzanus
YCIYT U peleHns Ha OcHOBe KoHuenuuu Nudge ¥ npeauKTUBHOM aHa-
JUTHUKH. Y PEryIupoBaHKUe BOIIPOCOB HcIonb3oBaHus Big data. MnTen-
cU(UKaIMs IPOIECCOB MO COKPAIICHUIO BPEIHBIX BEIOPOCOB M SKOHO-
MHUH HEBO300OHOBIISIEMBIX PECYpCOB, IEpeXoa Ha ‘‘3eleHble” BUIBI
TpaHcopTHBIX cpenctB. Texnomorun V2X (Vehicle — to - Evrything) —
TEXHOJIOTUH OECIPOBOJHON CBSI3U OJMIKHETO pajinyca MEXAYy TpaHC-
MOPTHBIM CPEACTBOM M MH(PACTPYKTYPOH, APYTUMH TPAHCTIOPTHBIMHU
cpeacTBamu, Tu6o Apyrumu cyobekramu. Texnomoruun V2V, V21, V2P,
V2N. ABroMaTH3aius TPaHCHOPTHBIX CPEACTB M ee ypoBHHU. OOMeH
JaHHBIMU O TEXHMUYECKOM COCTOSHUM U IapaMeTpax TPAaHCIIOPTHOIO
cpeacTBa. YalieHHasl JUarHOCTHKA M MOHUTOPHHT aBToMoOmis. Ilo-
CTAHOBKa LieNIel MPeaNpHATH 1O JTaHHBIM €ro paboThl HA OCHOBE 00pa-
OOTKM M aHaIM3a CTATUCTUYECKHUX JIAHHBIX 110 BHIOPAHHBIM ITOKA3aTEISIM.
[To3uTHBHBIE W HEraTUBHBIE CTOPOHBI IM(POBU3ALMK TPAHCIIOPTHON OT-
paciu u cdepsl OSKCIUTyaTalldM TPAHCIOPTHBIX M TPAHCHOPTHO-
texHojoruueckux MamuH. (YK-1.1; YK-1.2; TIKoc-3.1, IIKoc-3.3,
[1Koc-7.2)

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B mnpomnecce npenogaBanus nuctumiinebl «Data Science Ha aBTOMOOMJIBHOM TpAHCIIOPTE» B
COBOKYITHOCTHU C TPaJUIIMOHHON (OOBSICHUTEIbHO-WILTIOCTPATUBHON) TEXHOIOTHEH 00ydeHUs UCTIONb-
3YIOTCS 3JIEMEHTBI COBPEMEHHBIX TEXHOJIOTHUM.
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Jls opraHuzanuy mpouecca OCBOEGHHUs CTYIEHTaMU AMCLMIIIMHBI UCIIOJIB3YIOTCS CIEAYIOLUE
(OpMBI TEOPETHUECKOTO U MPAKTHUECKOTr0 OOyUeHHs, COOTBETCTBYIOIIUE TPATUIMOHHON (0OBSICHH-
TEJNBbHO-WIIOCTPATUBHOMN ) U COBPEMEHHOM (ITPOOJIEMHOT0 00yUYEHHs) TEXHOJIOTUSIM:

* OCHOBHbIE (DOPMBI TEOPETUYECKOTO OOYUEHUS: JIGKLINH, JCKIIMH-IUCKYCCHH, KOHCYJIbTAIlU1, 3K3a-
MEH;

* OCHOBHbIC (DOPMBI MPAKTHUECKOTO OOYUEHUS: NMPAKTHUECKUE 3aHATHSA, BKIIOYAIOLIUE MpaKTHYe-
CKYI0 IIOJITOTOBKY, JI€JIOBbIE UIPbI;

*  JIONOJHHUTENbHBIE ()OPMBI OPTaHU3AIMH 00yUEHHS: CaMOCTOSTEIbHAsL pPad0Ta CTYIEHTOB.

B pamkax ydueGHOro Kypca MmpeayCMOTpeHa JIesTeIbHOCTh, MMUTHPYIOIIAs peajbHyl0 padoTy
CIELUAINCTOB, OCYIIECTBIIAIONMX Pa3pabOTKy W BHEAPEHHE LUPPOBBIX MHCTPYMEHTOB, HEOOXOIM-
MBIX Il COBEPLUIEHCTBOBAHMS MPOU3BOACTBEHHON M TEXHUYECKOM HKCIUTyaTalM TPAHCIOPTHBIX W
TPAHCIIOPTHO-TEXHOJOTMYECKMX MaluH. Takke NpesyCMOTPEHbl BCTPEUU C MPEICTABUTENISIMHU POC-
CHMCKMX KOMIIAaHUH, OCYLIECTBISIOMIMX pa3pabOTKy, BHEAPEHHE W anmpoOaruio HOBBIX LU(POBBIX
pELIEHUI B AKCIUTYaTa[I0 TPAHCIOPTHBIX U TPAHCIOPTHO-TEXHOJIOTUUECKUX MAILIH.

Tabnura 6
IlpumMeHeHNe AKTUBHBIX H HHTEPAKTHBHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIA

HaumeHoBaHue HCIOJIB3Y-

Ne €MBbIX AKTHUBHBIX U HHTEP-
Tema u popma 3anaTus

n/n AKTHBHBIX 00pa3oBaTeJ/ib-
HBIX T€XHOJIOI Ui
1. | Yro takoe Data Science u kakue 3a7a4u OH MO3BOJISIET Pe- JI | mpoGiemHOE 00yueHue
LIUTE. 3aa4H CIIEIMAIUCTOB B 3TOH 00JIaCTH (JIeKIusi-AUCKYCCusi)

2. | Pomb u mecto big data B ynpasnenun sxcruryaramueit Tu TTM | JI | mpoOiemMHOe 00yueHue
(JIeKIusi-AIUCKYCCusi)

3. | Onpenenenue Buia 3aKOHOMEPHOCTEH, XapakTepusyonmx | [13 | mpodiemHoe o0ydeHne

MPOLIECCHl U3BMEHEHUSI TEXHUYECKOTO COCTOSIHUSI aBTOMOOU- (nenoBas urpa)
Jien

4. | OmnpeneneHre MEPUOJUIHOCTH TEXHIUUECKOTO o0cmyxuBa- | [[3 | mpoOiemHoe o0yueHue
HUSL aBTOMOOMIICH IO JJOITYCTHMOMY YPOBHIO BEPOSITHOCTH (nenoBas urpa)

0e30TKa3HOI PaboThI

5. | IlocraHoBKa 1ieneii IpeAnpUsTHSI IO TaHHBIM ero padotel Ha | [I3 | mpobieMHoe 00ydeHwHe
OCHOBE 00pa0OTKM ¥ aHAJIHM3a CTATUCTUYECKUX JIAHHBIX 110 (nenmoBas urpa)
BbIOpPaHHBIM NTOKa3aTeNIAM

6. Texkymmii KOHTPOJb yCIEeBA€MOCTH M NPOMEKYTOYHOH aTTeCcTAMU MO MTOraM OCBOEHMS
JUCIHUILINHBI

Tekymuii KOHTPOJIb YCIEBAEMOCTH TPECTABIISIET COO0M MPOBEPKY YCBOCHUS Y4eOHOTO Marepua-
J1a, PETYJISIPHO OCYLIECTBIIAEMYIO Ha IPOTHKEHUU CEMECTPA.

Tekymuii KOHTPOJIb 3HAHUM CTYIEHTOB B paMKax JUCHMIUIMHBI «Data Science Ha aBTOMOOMIIb-
HOM TPAHCIIOPTE» MOXKET IPEACTABIATh COOOM: YCTHBIN ONPOC; MPOBEPKY JAEATEIILHOCTH B paMKax JeJio-
BBIX WI'P M MPAKTUYECKOH MOArOTOBKH; MPOBEPKY BBINOJHEHHUS 3JIEMEHTOB KOHTPOJBHOW PaOOTHI; KOH-
TPOJIb CAMOCTOSITEIILHOM PabOThI CTYICHTOB.

[Tpu TekyIeM KOHTPOJIE YCIIEBAEMOCTH aKLIEHT JENAETCs HA YCTAHOBJICHUH MOJPOOHOM, pealbHON
KapTHUHBI CTYJICHUYECKUX JIOCTIDKEHHH M YCHEHIHOCTH YCBOCHUS MMM Y4eOHOM MporpaMMbl Ha JaHHBIH MO-
MEHT BpeMeHU. OCHOBHBIM BHI0M KOHTPOJIA SIBJISIETCS YCTHBIN OMpPOC.

6.1 TunoBble KOHTPOJIbHBIC 3alaHUsI UJIU UHBIC MaTEepUaJibl, HCOGXO]_II/IMI)IC AJIsl OLICHKH
3HaHHﬁ, yMeHI/Iﬁ H HABBIKOB U (I/I.J'II/I) ONIbITA ACATCJIBbHOCTH

B pamkax oOydenus no aucuuiuinHe «Data Science Ha aBTOMOOMIBHOM TPAHCIIOPTE» OTIEIb-
HBIX (POPM KOHTPOJISI CAMOCTOSITETILHON pabOTHI HE MPEYyCMOTPEHO.
IIpuMepHBIii IepeYeHb TEM AUCKYCCUM:
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1. ITepcnexktuBsl mpumenenus: Data Science B mpoekTax, CBA3aHHBIX C SKCIUTyaTallueil TPAaHCIIOPTHBIX U
TPAaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH

2. Texnonoruu V2X (Vehicle — to — Evrything) Ha aBTOMOOUIBHOM TpaHCIIOPTE.

3. Pucku nm¢poBuzanun cdepsl dKCIUTyaTalueld TPAaHCHOPTHBIX U TPAHCHOPTHO-TEXHOJIOTUYECKUX
MaIlyH.

4. IlepcneKTHUBBI CO3IAaHUST «IIM(PPOBHIX IBOWHUKOBY TPAHCIIOPTHBIX CPEJICTB.

5. CkBo3HbIe LU(POBBIE TEXHOJIOTUH MHTETPUPOBAHHOM MOAJCPKKHU JKU3HEHHOTO ITUKJIA TPAHCIOPT-
HBIX CPEJICTB.

@parMeHT NPUMEPHOTO NEPEYHS BONPOCOB BHIHOCHMBIX HA TEKYIIYIO aTTECTALUIO (yCTHBIN
omnpoc):
Pasnea 1. Data Science u ero 3agauu
B kakux oTpacinsx TpaHCIOPTa MMEET MECTO YCHEIIHBIN OMBIT MPUMEHEHHsI BO3MOXKHOCTE# Data Sci-
ence
W3 Kakux 3TarnoB COCTOUT MPOEKT BHEApeHUs npuHIunoB Data Science
Yro sBIsIETCSI ICTOUHUKOM JAaHHBIX
Kak oprannzoBsiBaeTcst 1 0popmIIsieTcst cOOp JaHHBIX
B 4em 3akiogaeTcst CoKHOCTh cOOpa TaHHBIX O TEXHUYECKUX MapaMeTpax.
Kaxkue 3a1aun MOKHO pemars ¢ moMouisbo Pyton.
Kaxue kpurepuu UCronb3yroTcs Ul BAIMAALMKY JAaHHBIX
[Tocne xakoi onepanyuy MPOBOAUTCS BATUAALMS JAHHBIX
C kaxoii 1eNblo NPOBOJNTCS BaIMIALUs JAHHBIX.
HazoBuTe 1 nosicHUTE J1Ba OCHOBHBIX aCIEKTa 00BEKTHO-OPUEHTUPOBAHHOIO MPOrPpaMMHUPOBAHUS.
[Tons, MmeToabl, aTpUOYTHI - TAWTE XapaKTEPUCTHUKY.
Hanummre cuHTakcuc cozganus kiacca B si3bike Python.
Kakoii cuHTakcuc ncnoabp3yeTcs Mpu oOpalieHnn K aTpudyTy kiacca?
YeM MeTO/BI KJIACCa OTINYAIOTCS OT OOBIYHBIX (DYHKIIUN?
OOBsicHUTE POJIb CTATUYECKUX METOI0B s3bIka Python. Kakue meToap! 00bsSBICHHUS CTATUYECKUX ME-
TOJIOB BBl 3HAETE
Pacckaxurte 0 MeTo1ax CO3AaHus 3aKPBITHIX aTPUOYTOB U CIIOCO0axX JAOCTyNa K HUM.
C xakoil enpio CO3Aat0TCsl CBOWCTBA, U KaK MPOMCXOIUT 00palieHre K HUM U3 KITMEHTCKOTO KoJia
HazoBute n3zBecTHple Bam TeXHOJI0IrMM NpOrpaMMHUpPOBaHUs, TalTE UM KPaTKYIO XapaKTEPUCTUKY U
COIIOCTaBbTE MEKIY COOOM.
UYro Takoe CTPyKTYpHOE MPOrpaMMHUPOBAHHE, €TO OTIMUUTENbHbIE 0OCOOCHHOCTH, JOCTOMHCTBA U He-
nocraTky. O6JacTh NPUMEHEHUS TEXHOJIOTUU CTPYKTYPHOT'O IPOrpaMMHUPOBAHUS.
Pasnen 2. PaGora ¢ naHHBIMU
Kak opranms3yror cOop cTaTUCTHUECKON MHPOpPMAIUU O pabOTOCIIOCOOHOCTH KOHTPOIUPYEMBIX 00h-
€KTOB?
Kakue TpeboBaHUs MPEebABIAIOTCA K 00BEKTaM y KOTOPBIX KOHTPOJIHPYETCSl pabOTOCIIOCOOHOCTh?
Kak opranusytor 06paboTky cratuctuyeckoir mHGopmMamu o paboTocrocOOHOCTH KOHTPOIUPYEMbIX
00BEKTOB?
Kakne uCTOUHMKH UCTIONB3YIOTCS Ut cOOpa MHPOPMALUU O HA/IeKHOCTH MAIluH?
Bo3MOXHOCTB pemieHust Kakux 3a7ad 00ecreurnBaloT pe3yabTaThl coopa u 00paboTKu nHpOpMAIMU O
HaJEKHOCTH MalUH?
3aKOHOMEPHOCTH N3MEHEHHS TEXHUYECKOTO COCTOSIHUS aBTOMOOWJIS 1O €ro HapaboTKe.
Lenbie pannoHaIbHBIC (PYHKITUH.
Crenennbie (QyHKIHH.
@DaxTOopHl, BAUSIOLINE Ha XapaKTep U3HAIIUBAHUS 3JIEMEHTOB MAallIHH.
@DaxTOophl, BAUSAIOLINE HA UHTEHCUBHOCTh W3HAIIMBAHUS 3JIEMEHTOB MAIIMH?
Yro Takoe 3aKOHOMEPHOCTh BapHUalllU CIIy4aiHbIX BETUYUH?
Mertoas!l OLICHKH CIIy4alHbIX BEJIMYHH.
BeposATHOCTHBIE OLIEHKH CIIy4ailHbIX BEJIUYMH.
Kak BBIUMCINUTD BEPOATHOCTH CIyYalHOTO COOBITHS?
Kak BBIUMCINUTD MIIOTHOCTH BEPOSITHOCTH?
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Kak BBIUMCIUTD UHTEHCUBHOCTH OTKAa30B?
Kakue 3akoHBI pacnpeiesieHust CIy4YaiiHbIX BEIMYUH MOIYYUIN HanOOJbIlIee PACIPOCTPAHEHUE B TEX-
HUKe?
Jl1g kKakuX 0OBEKTOB XapaKTepEeH HOPMaJIbHBIN 3aKOH pacnpeaeieHus?
Jli1g KakuX 0OBEKTOB XapaKTEPEH SKCIIOHEHIIMAIIbHBIN pacrpeaeneHus?
Jlnst Kakux 0OBEKTOB XapaKTepeH 3aKOH pacnpezeneHus BelOyna?
Kak npousBoauTcs 1miiaHMpoBaHUE NOKa3aTeaei HaIeKHOCTH MalliH?
Metoauka onpeneneHus: MepUOAMYHOCTH TEXHUYECKOTO OOCIYKMBaHHMS aBTOMOOWJIEH MO JIOMyCTH-
MOMY YPOBHIO 0€30TKa3HOCTH?
Jlnst KakuX 0OBEKTOB XapaKTEPHO NMPUMEHEHUE METOJIa OINPEENICHUs MEPHOAMYHOCTH TEXHUYECKOTO
00CITy’)KUBaHUsI aBTOMOOMJICH 10 JOITyCTUMOMY YPOBHIO 0€30TKa3HOCTH?
B 4em 3axitoyaercst CyThb OINpeeIeHUs IEPHOAMYHOCTH TEXHUYECKOTO 00CITY)KUBAHUS 110 H3MEHEHUIO
U I0IIyCTUMOMY YPOBHIO JUarHOCTHMYECKOT 0 napamerpa?
Jlnst KakuX 0OBEKTOB XapaKTEPHO NMPUMEHEHUE METOJIa OINPEACNICHUs MEPHOAMYHOCTH TEXHUYECKOTO
00CITy’)KUBaHUS 110 U3MEHEHUIO U JOMyCTUMOMY YPOBHIO TMarHOCTUYECKOTO rapameTrpa’?
B uem 3akirodaroTcs MpEeUMyIIECTBA METO/Ia ONPEAEICHUs IEPUOJIUNIHOCTH TEXHUYECKOTO OOCITYKH-
BaHUs 10 U3MEHEHMIO U JJOITyCTUMOMY YPOBHIO IMarHOCTUYECKOTO rapamerpa’?
B yem 3akirouaroTcs HEOCTATKH METO/Ia ONPEAeSICHHs EPHOAMYHOCTH TEXHHUYECKOTO 00CTy KHUBAHUS
110 U3MEHEHMIO U JOITyCTUMOMY YPOBHIO IMarHOCTUYECKOTO rapamerpa’?
B uem 3akirodaercs CyThb TEXHMKO-IKOHOMHUYECKOTO METO/A ONPEENICHUs IEPUOAUYHOCTH TEXHUYE-
CKOT'0 00CITy)KMBaHUsI?
TecTsl:
HcKkycCTBEHHBIN UHTEIIEKT JEIUTCS Ha:
I'paduueckue TEH30pHBIE MPOLECCOPHI HEOOXOAUMBI JJisi pabOThl HEHPOHHBIX CETei, MOTOMY YTO
OHH...
Pasnen 3. CoBpeMeHHbIe TPeH/IbI B 00/1aCTH M (PPOBU3ALMH AaBTOMOOHJIBHOIO TPAHCIIOPTA
UYTo OTHOCHUTCS K OCHOBHBIM HAaITpaBICHUSIM U(POBU3AMK TpaHcHopTa B Poccun
Haznauenue unpoBbIX IBOHHUKOB B paMKax HU(POBU3ALMHU TPAHCIIOPTA B MUPE
[Tpuumsbl pobieM oOMeHa M NepeAayd JaHHBIX MpU peanu3anud nuppoBoi TpaHchopManuu Ha
TpaHCIIOpTE
TecTsl:
Kaxkoro noaxoas x opranusanuu TpasHcnopTtHsix [oT cucreM He cymecTByer
BuptyanbHnsiii 00pa3 puznyeckoi peanbHOCTH B peXXUME PealbHOr0 BpeMeHu. Yem nugpoBasi TeHb
OoJiee 4eTKO OTpakaeT TMHAMHYECKHE OOBEKTHI (PU3NUECKOTO MPOCTPAHCTBA, TEM BhIIIE 3(PPEKTHUB-
HOCTb YIPaBJICHUS IIPOU3BOACTBOMY SIBIISIETCS ONPEACICHUEM IIOHATHS
6.2 Onmcanue nmokasartesieil 1 KpUTepHeB KOHTPOJISI YCIEBAEMOCTH, ONMUCAHME MIKAJ
OLIcHMBAHUS
ITpomexyTouHas aTTecTanys, Kak MpaBUJIO, OCYIIECTBISAETCS B KOHIE CEMECTpa U 3aBEpLIAECT
n3ydeHue TUCHMIUINHBL. [10100HbIi KOHTPOJIBF TOMOTAET OLEHUTH 00JIee KPYIHbIE COBOKYITHOCTH 3HA-
HUI 1 YMEHH, B HEKOTOPBIX CITydasx — gake (JOpMUPOBAHHUE ONPEAETICHHBIX YHUBEPCATBHBIX U MPO-
(beccruoHanbHBIX KoMMeTeHIMH. [Ipr 5TOM 3HaHMS UM YMEHHS CTy/EHTa HE 00s3aTeNbHO IO/BEPraroTcs
KOHTPOJIIO 3aHOBO; IIPOMEKYTOUYHAsI aTTECTALIMSI MOYKET IIPOBOJUTHCS I10 PE3yJIbTaTaM TEKYLIEr0 KOHTPOJIS.
OcHoBHOW (OpPMOI MPOMEKYTOYHOM aTTECTALUH SIBIISCTCS SK3aMEH.
IIpuMmepHBIil IepeueHb BONPOCOB BBIHOCHUMBIX HA IPOMEXKYTOUHYIO aTTECTAlUI0 (3K3aMeEH)
BKJIIOYAET CJICAYIOLIHE:
XapaKkTepuCTHKa OHATHS «JaHHbBIEY.
XapaKkTepuCcTUKa MOHATHS «MHPOPMALIUI.
XapakTepuCTHKa TOHATHUS «3HAHUSY.
XapaKTepucTUKa MOHATHS «AH(POPMALMOHHBIE TEXHOJIOTHI.
XapaKkTepucTUKa MOHATHS «MH(POPMALIMOHHBIE CUCTEMBD».
XapaKkTepucTUKa MOHATHS «IIU(PPOBAs SIKOHOMHKAY.
3navyenue UQpoBoi TpaHcHOpMATUN SKOHOMHUKH JIJIs1 COBPEMEHHOT'O O0IIECTBa.
IIcuxonoruueckue, colMagbHble, JKOHOMUYECKHUE, IPABOBBIE, KaJJPOBbIE, OpraHU3allMOHHBIE U APYTHE
acreKThbl Hu(ppoBOi TpaHchHOpMAIIMH IKOHOMHKH.
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[udposas Tpanchopmarisi COBpeMEHHBIX MPEITPUATHIA.

Mecto P® B Mupe 1o ypoBHIO 1iu(ppoBHU3aLuu.

Poine rocyaapcTBa B pa3BUTHU IIU(PPOBOI SIKOHOMUKH.

HopmartuBHBIE TPaBOBBIE aKThl, PETYJIHUPYIOLINE Pa3BUTHE IU(PPOBOI SKOHOMHUKH.
Hanmonanenas nporpamma «Lludpoas sxkonomuka PdDy.

XapakTepucTuKa HalnoHaIbHOH nporpammsl «L{udposas sxonomuka POy,
OcHoBHBIE (enepanbHble MPOEKTHl U MHIUKATOPHl HALIMOHAIBHOMN MPOrpaMMbl
«Uugposas sxoHomuka PO».

[TpoexT MunTpanca «LludpoBoii TpaHCTIOPT U JTOTUCTHKAY..

OcHoBHbIe HarnpaBiieHUs poekTa «L{uppoBoii TpaHCTIOPT U JIOTUCTUKAY.
XapaktepHble 0cOOeHHOCTH TIpoekTa «L{ndpoBoii TpaHCTIOPT U JTOTUCTHKAY.
[TonsaTne nndpoBbIX TEXHOIOTHH.

Haznauenue unpoBbIX TEXHOIOTHHA.

Knaccudukanus iudpoBbIX TEXHOIOTHIA.

Posb 1MppOBBIX TEXHOJIOTHIA B PAa3BUTUN SKOHOMHUKH.

bonpmne nanssle.

M cKycCTBEHHBINM UHTEIIEKT U HEHPOTEXHOJIOTUH.

TexHonoruu pacnpeaeneHHbIX peecTpoB (OIOKUEHH).

KBaHTOBBIE TEXHOJIOTUH.

HoBble npon3BOACTBEHHBIE TEXHOJIOTUH.

AJITUTUBHBIE TEXHOJIOTHH.

CynepKoMIIbIOTEPHBIE TEXHOIOTHH.

KoMnbroTepHblii HH)XUHUPUHT.

IIpoMBIIITIEHHBIN HHTEPHET.

KomnoHeHTbl poO0TOTeXHUKH (TIPOMBIIIIIICHHBIE POOOTHI).

TexHonoruu 6ecripoBOTHON CBSI3M.

TexHOoI0rnu BUPTyaIbHOU PEAIbHOCTH.

Hcnonp3oBanne nudpoBbIX TEXHOJIOTHNA ISl TOMCKA, KPUTHYECKOTO aHAlIM3a U CUHTE3a HHPOPMALIUU

JUISL PELICHHUS TIOCTABICHHBIX MPO(PECCHOHATBHBIX 33/1a4.

[TpumeHeHne UPPOBBIX TEXHOIOTHH I CHCTEMHOTO aHAIN3a BO3MOXKHBIX BapUAHTOB PEIICHUS
IIPUKIJIAIHBIX 3a7au.

[TpumeneHne TUPPOBBIX TEXHOJIOTUH JUIS OLIEHKH MOCIIEICTBII BOZMOXKHBIX BapHAaHTOB PEIICHHS
IIPUKIJIAIHBIX 3a7au.

[Tpumenenne HHPOPMALMOHHO-KOMMYHUKAITMOHHBIX U TUPPOBBIX

TEXHOJIOTHH JUIs PELICHUs TUIIOBBIX 3a/1a4 MPO(ECCHOHATLHON AEATEIbHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MaT€MaTHUECKUX, ECTECTBEHHOHAYYHBIX M 0011enpo(ecCHOHANBHBIX TUCIUILINH.
[udposas Tpanchopmarus TpaHCIOPTA.

Hanpasnenus nudpoBuszanuu TpaHcnopra

Cdepsl npumenenus 1(POBBIX TEXHOJIOTHIA B TPAHCIIOPTE.

Buas! nHGOPMAIIMOHHBIX CEPBUCOB IS IU(POBU3ALIUH MTPOLIECCOB TPAHCIIOPTA.

APXUTEKTYpa TPaHCHIOPTHBIX IU(PPOBHIX CHCTEM.

CyIHOCTh MHBECTUPOBAHHUS B IIM(PPOBBIE TEXHOJIOTUU B TPAHCIIOPT.

[udpoBbie TEXHOJIOTHH B TPAHCIIOPTE.

Pacnpoctpanenue unpoBbIX TEXHOJIOTHIA B MHpE.

DKOHOMUYECKHE U COIMATIbHBIC MPEUMYIECTBa IU(POBU3ALUN TPAHCIIOPTA.

HeratuBHble MociieACTBUS U pUCKH IU(POBOI TpaHCHOpMAIK TPAHCIOPTA.

3apyOeskHBIN ONBIT MUPPOBU3ALMH TPAHCIOPTA.

[Tpumeps! nupOBU3ALUHU TPAHCIIOPTA HA COBPEMEHHBIX Npennpuatusx PO u 3a pybexom.
OcHoBHBIE cepbl TPUMEHEHHS HU(PPOBBIX TPAHCIIOPTHBIX TEXHOJIOTHI

3aKOHOMEPHOCTH N3MEHEHHS TEXHUYECKOTO COCTOSTHHSI B 3aBUCUMOCTH OT HapaOOTKH.
3aKOHOMEPHOCTH BapHalliy CIIy4alHbIX BEJIUYHH.

Mertoasl OLICHKH CIIyYalHbIX BEJIMYHH.

3aKOHBI paclpeieeHHs] CIy4yalHbIX BEJIUYUH.

20



MeTobl 000CHOBaHUS MEPHOAUYHOCTH IUTAHOBBIX TEXHUYECKUX 00CTy)HuBaHUN. TexXHUKO-
SKOHOMUYECKHA U 3KOHOMUKO-BEPOSTHOCTHBIA METOBL.

Mertorka 000CHOBaHHUS IEPUOANIHOCTH IIAHOBBIX TEXHUYECKHUX 00CITyXuBaHNH. OCHOBHBIE METOBI.
Omnpenernenne NepruoJMYHOCTH 1O IOMYCTUMOMY YPOBHIO O€30TKa3HOCTH

Meronnka 000CHOBaHUS IEPUOIUUYHOCTH €CTECTBEHHOM IPYNITMPOBKOM U 110 CTEPKHEBBIM OIEpALUSM.
MeTtoauka 000CHOBaHUS EPUOJUYHOCTH 110 3aKOHOMEPHOCTH U3MEHEHUSI TEXHUYECKOT0 COCTOSIHUS U
€ro JI0IIyCTHUMOMY 3HAUEHHUIO.

Ha3zoBwute 3Tarsl mpoekTa 1o MalMHHOMY O0YYEHHUIO.

[lepeuncanTe OCHOBHBIE TPYMITBI HHCTPYMEHTOB CIEIIHAIMCTOB 110 MAITMHHOMY O0Y4YEeHHUIO, Chephl NX
IIPUMEHEHHUS.

Kakue 3akoHbI peryaupyrot paboTy ¢ 1aHHbIMU? ONUIINTE OCHOBHBIE MOMEHTHI

[lepeuncaure marn BaIuIAMK 33]]a4d MAITHHHOTO 00y4eHUs

[lepeuncnure marn BaauIaMK JAHHBIX I 3a/1a4 MAIIMHHOTO O0YYCHHUS.

[lepeuncnure OCHOBHBIE METO/IbI OLIEHKH KaueCTBa MOJIEJIEH TP MMPOMBIIIIEHHOM BHEJIPEHHH.

KpuTepuu BeICTaBIIEHUS OIICHOK BO BpEeMsI dK3aMeHa MPEICTaBIeHBI B TabmuIe 7.
Tabmauua 7
Kpurepun BbICTaB/IeHUsI OLIEHOK HA IK3aMeHe

Onenka Kpurtepuu onenuBanus

OLIEHKY «OTJHMYHO» 3aCIYXHBAET CTYACHT, IIyOOKO W MPOYHO OCBOMBIIUI
3HAHMS, YMEHHSI, KOMICTCHIIUM U TEOPETUYECKUNA MaTepuai, U3aararoliui
€ro HUCYEpIbIBAIOLIE, MOCIEN0BATENbHO, CUCTEMHO U JIOTMYECKH CTPOMHO.
CryneHT, BBIOJIHUBIINHA M 3aITUTHBIINI KOHTPOJIBHYIO PabOTy Ha BHICOKOM
KaueCTBEHHOM YPOBHE; HE 3aTPyAHSIETCS ¢ OTBETOM IIPH BHJIOM3MEHEHUU
3a/laHUs; CIPABJIAETCS C HECTAaHAAPTHBIMU 33/la4aMy, BOIIPOCAMU U IPYTUMU
BUJIAMU IIPUMEHEHMS 3HAHUU; NPU U3JIO0KEHUU MaTepHala BIaJeeT TECPMHU-
HOJIOTHMEN M CUMBOJMKON M3y4aeMON AMCLMILIUHBL, IIOKA3BIBAET PA3HOCTO-
POHHHME 3HAHUS OCHOBHOW M JONOJIHUTENIBHON JIMTEpPATyphl; NPAaKTHUYECKHE
HAaBBIKH TPO(ECCHOHANFHOTO NMPUMEHEHHS OCBOEHHBIX 3HaHUI CHOpMHpO-
BaHbl. KoMnereHuuu, 3aKpeIui€HHbIE 32 JUCLUILINHOMN, C()OPMHUPOBAHBI Ha
YPOBHE — BbICOKHIA.

Bricokuii ypoBeHb «5»
(oTIMYHO)

OLICHKY «XOPOLIO» 3aCILy’KHBAECT CTYAEHT, IPAKTUYECKU MOTHOCTHIO OCBOMB-
IIUIl 3HAHUS, YMEHUS, KOMIETCHIUU U JIOTUYECKU MPABUIBHO M3JIararoliui
TEOpPETUYECKUN MaTepual, He TOMYCKAaIOIUN CyIIeCTBEHHBIX HETOYHOCTEN B
OTBETE Ha BOIPOC; BIAJCIOMUN TEPMUHOJIOTHEH U CUMBOJIMKOW H3ydaeMOMn
Cpennuit ypoBeHb «4» JUCLUIUIMHBI IPU U310%KeHUU Matepuana. CTyAeHT, BBIIOIHUBIINY U 3aI14-

(xopor10) THUBIINH KOHTPOJBHYIO paboTy; yCBOMBIIMI OCHOBHYIO JHTEpaTypy, peKo-
MEHJOBaHHYI0 MPOTpaMMOH IMCHWILIMHBI;, 00JaJaloNINi OCHOBHBIMH IIPO-
(hecCHOHATBHBIMH KOMIIETEHIIUSIMH; B OCHOBHOM C(OPMHPOBAI MpaKTHIE-
ckue HaBblki. KoMneTeHunu, 3akperyi€éHHble 3a JUCHUILIMHON, cpopMupo-
BAaHbI HA YPOBHE — XOPO1IHMii (CpeHuUii)

[Toporogsiii ypoBeHb «3» OILIEHKY «YAOBJIETBOPHMTEIbHO)» 3aCIy’KHBAeT CTYJACHT, YACTHYHO C Mpode-

(Y1OBJIETBOPUTENHHO) JIaMU OCBOUBIINUI 3HaHUS, yMEHUS, KOMIIETEHIIUN U TCOPETUYECKUN MATEpU-
aJI TOJBKO IO 00s3aTeNTbHOMY MHHHMYMY COJEpXaHMS IpeaMeTa, ompeje-
JIEHHOMY NpPOrpaMMOM IUCLUIUIMHBL, BBINOJHUBUIMN U 3alIUTHBIIMA KOH-
TPOJBHYIO paboTy; 3HAHHWS OCHOBHOHM JIMTEPATypbl, PEKOMEHIOBAaHHOHN MpPO-
rpaMMOM, OTPBIBOYHBI U HE CUCTEMHBI. CTyJEHT IONYCKaeT HETOYHOCTU B
OTBETE, HEJOCTATOYHO MPABWIbHBIE (OPMYITUPOBKH, HAPYIIEHHS ITOCIIEN0-
BaTENbHOCTH B M3JI0)KEHWN MaTephasa, YeTKOCTh M YOeIUTEeIbHOCTh OTBETa
BbIpaXkeHa c71ab0, HMCHBITHIBAET 3aTPYAHEHUS B BBIITOJHEHNH THITOBBIX IIPaK-
TUYECKHX 3aJJaHUH, HEKOTOPBIE MTPAKTHYECKUE HABBIKM HE CHOPMUPOBAHBI.
Komnerenumnu, 3akperui€éHHblE 3a AMCLUMILUIMHON, C(OPMHPOBAHBLI Ha
YPOBHE — 10CTATOYHbIH

MuHUMaJIbHBIA YPOBEHDb «2)» | OIIEHKY «HEYAOBJIETBOPHTEIbHO» 3aCIy)XHBACT CTYICHT, HE OCBOWBILIHIA
(HEYTOBIETBOPUTEIHLHO) 3HAHMS, YMEHHs, KOMIIETCHIIMM M TEOPETHYECKHM MaTepuain; He MOoKasal
IMPAaBUJIBHOTO TNMOHWMAHUSA CyHISCCTBA 3a4ETHBIX BONPOCOB; HEC 3HACT 3HAYU-
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Onenka Kpurtepuu onenuBanus

TEJIBHON YacTH OCHOBHOTO MaTepHaja; JOIMyCKaeT MPUHIUIHAIbHBIE OIINO-
KU TIpU BBINOJTHEHUM TUIIOBBIX NPAKTUYECKUX 3aJaHHUN; BBINTOJHUBIIANA U
3alIUTUBIINN KOHTPOJBHYIO paboTy; OCHOBHAs JIUTepaTypa Io NpodsiieMam
Kypca He YCBOCHA, IPAKTUIECKHIE HABBIKM HE CHOPMHUPOBAHBI.
Komnerenunu, 3aKpemIEHHbIC 33 AUCUMILINHOMN, He C()OPMHUPOBAHBI

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecnevyeHHue TUCIUILINHBI
7.1 OcHOBHas nuTEpaTypa

1. CyneiimanoB, M. [I. Lludposas sxonomuxka : yueonuk / M. JI. Cyneiimano. — Coun: PocHOY,
2020. — 356 c. — TekcT: anekTpoHHbIi // JlaHb: a1ekTpoHHO-0MOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/162182 (nara o6pamenus: 06.06.2025). — Pexxum goctyna: st aBTOpH3.
II0JIb30BATENEH.

2. ludpoBsie TEXHOIOTHH MPOW3BOACTBEHHBIX MporeccoB. Digital technologies in production pro-
gresses: yaeOHoe mocobue /A.C. Cenuanos, [1.A. Ilytees, I1.H. Illen6eprep, H.B. Anucbkuna. — To-
aestTa: TIT'Y, 2022. — 143 c. — Teker: anexTpoHHbIi // JlaHb: 351eKTpOHHO-OMOIMOTEYHAs cHCTEeMa. —
URL: https://e.lanbook/243302 (mara obpamenus 06.06.2025). - Pexxum gocTyma: asis aBTOPU30BaH-
HBIX T10JIb30BATEIIEH.

7.2 JlononHUTENbHAS JIUTEpATypa
1. Lludposast 5KOHOMHUKA M PEHHIYCTpUATH3ALNs IPOU3BOJCTBA : yueOHoe mocodue : B 2 yactsx / 1O.
A. Anroxuna, A. I'. Bapxxanetsn, E. I'. CemenoBa, M. C. CmupnoBa. — Caakt-IletepOypr: I'VAIL,
2019 —Yacrts 1: PazBurue uudpoBoii 5KOHOMUKH M TEXHOJIOTUH perHIycTpranu3amuu — 2019, — 253
c. — TekcT : anexkTpoHHbIi // JlaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/165246 (nara o6pamenus: 06.06.2025). — Pexxum goctyma: 1yist aBTOpH3.
II0JIb30BAaTENCH.
2. Pernuna, C. B. Ludposas tpanchopmarus OuzHeca: UCIIOIb30BaHNE aHAIMTUKY HA OCHOBE 00JTb-
IMX JTaHHBIX : yuyeOHoe nocobue / C. B. Peinauna. — Ilensa: I[1I'Y, 2019. — 182 c. — TekcT: 31eKTpOH-
HbI // JlaHb: anekTpoHHO-0MOIMOTeyHast cuctema. — URL: https://e.lanbook.com/book/162301 (mara
obpamenusi: 06.06.2025). — Pexxum goctyma: st aBTOPH3. MOIH30BATEICH.
3. Cyxapesa, C. B. PazpaboTka mporpaMm HHHOBAaLIMOHHOTO Pa3BUTHS I'PY30BbIX aBTOTPAHCIOPTHBIX
npeanpusTii: yueonoe nocodbue / C. B. Cyxapesa. — Omck: CubA 11, 2020. — 103 c. — Tekcr: amek-
TpOHHBIH // JIaHb: 35eKTpoHHO-Onbnmmoreunas cucrema. — URL: https://e.lanbook.com/book/163764
(marta obopamenus: 06.06.2025). — Pexxum gocTyma: i aBTOPHU3. MOJIb30BATEICH.
4. Mutuna, O.A. TeXHOIOTUHN OpraHU3alnu, 00pabOTKH U XpaHEHUS! CTATUCTUYECKHUX JIaHHBIX: y4eo-
Hoe nocobue /O.A. Mutuna, M. A. FOpuenkoB. — M.: PTY MUPDA, 2019. — 163 c. — Tekcr: amek-
TpOHHBIH // JIaHb: 35eKTpoHHO-Onbmmoreunas cucrema. — URL: https://e.Jlanbook/171511 (nara oGpa-
menust 06.06.2025). - Pexxum nocTyna: A1 aBTOPU30BaHHBIX II0JIb30BATENEH.
5. lo6ponen, b.C. BeraucnuTensHbli BEpOSITHOCTHBIN aHAN3: MOJENU 1 MeTo6l: MoHorpadus /b.C.
Ho6pownen, O.A. ITonosa. — KpacHosipck: CDY, 2020. — 236 ¢. — Teker: anekTpoHHbIH // JlaHb: dek-
TpoHHO-OMbOMMoTeuHas cucrema. — URL: https://e.lanbook/181577 (mata obpamienus 06.06.2025). -
Pexxum octymna: s aBTOPU30BaHHBIX I10J1b30BATEIIEH.
6. [TanTenees, E.P. MeTo/1bl Hay4HBIX UCCIICIOBAaHUH B MPOTPAMMHON MH)KEHEPHH: yaeOHOe mocodue
/E.P. Ilantenees. — CIIO.: Jlanb, 2021. — 136 c. — TekcT: anekTpoHHbIH // JIaHb: 371€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook/152439 (nata obpamenus 06.06.2025). - Pexum
JOCTYTIA: JIIsl aBTOPU30BAHHBIX TOJIH30BATENIECH.
7. I'ynakos, B.K. CTpyKkTypsl #1 anropuTMsl 00pabOTKH MHOTOMEPHBIX JaHHbIX: MoHOrpadus /B.K.
I'ynakos, A.O. Tpy6akos, E.O. Tpy6akos. — CII6.: JIaus, 2021. — 356 c. — TekcT: 31eKTPOHHBIH //
Jlans: anexTpoHHO-OMOMoTeuHas cucrema. — URL: https://e.lanbook/169812 (nmata oOpameHus
06.06.2025). - Pexxum gocrtymna: Jyisi aBTOPU30BAaHHBIX MOJIb30BATENCH.
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8. ®ununmos, @. B. MoaenupoBanue HEHPOHHBIX ceTel TITyOoKoro o0yueHus : yuebnoe nocobue / O.
B. ®wmnmos. — Cankr-IlerepOypr: CIIOI'YT um. M.A. bonu-bpyesuua, 2019. — 79 ¢. — TekcrT :
AJIeKTPOHHBIH // JlaHb : anekTpoHHO-OnbIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/180053 (nata obpamenus: 06.06.2025). — Pexum noctyna: ajist aBTOPU3.
II0JIb30BAaTENCH.
9. Boponuna, B. B. Teopus u npaktuka MamuHHOTO 00y4eHus : yaeOHoe mocooue / B. B. Boponuna.
— VYabsHOBCK : YAl TY, 2017. — 290 c. — ISBN 978-5-9795-1712-4. — TekcT : 31MeKTpOHHBIH //
Jlans : anexTpoHHO-OMbMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/165053 (mata 06-
pamienusi: 06.06.2025). — Pexum goctyna: AJist aBTOPHU3. MOJIb30BaTENEH.
10. Kyapsisues, H. I'. IlpakTrka npuMeHEHUs KOMITBIOTEPHOTO 3PSHHSI M 2JIEMEHTOB MAIIMHHOTO 00Y-
YeHHsl B Y4eOHBIX MpoekTax : yuebnoe nocodue / H. I'. Kyapsisues, U. H. ®ponos. — ['opHO-AnTtaiick
: TATY, 2022. — 180 c. — TekcT : 3neKTpOoHHBIH // JlaHb : 371eKTpOHHO-OMOIHMOTEYHAsl cucTeMa. —
URL: https://e.lanbook.com/book/271100 (mara oOparmieHus: 06.06.2025). — Pexxum moctyma: aist aBTo-
pH3. NOJIB30BATEIEH.
11. Wickman, Hadley. R for Data Science: Import, Tidy, Transform, Visualize, and Model Data / H.
Wickman, G. Grolemund. - Beijing ; Boston ; Sebastopol : O'REILLY, 2017. - 492 p. (10 3k3.)
7.3 HopmaTHBHBIE IPABOBBIE AKTHI
1.TOCT P 58302-2018 YnpaBieHue cCTOMMOCTBIO JKU3HEHHOT0 1IMKiIa. HoMeHki1aTypa noka3sarenen
IUIsl OLICHUBAHMS CTOMMOCTH JKU3HEHHOTO MK u3aenust. Ooue TpedoBaHusl.
2. T'OCT 2.051-2013 ECK/I. DnexTpoHHbIe TOKyMeHTHI. O0IIMe OI0XKEHUS.
3.TOCT 2.601-2013 ECKJI. OkcmryaralinOHHbIE TOKYMEHTBI
4. P 50.1.029-2001 UudopmanoHHbIE TEXHOJIOTUH MOAACPKKH )KU3HEHHOTO IIUKJIA TPOTyKIHH. MH-
TEpaKTUBHBIE SJICKTPOHHbBIE TEXHUYECKHE PyKOBOACTBA. OO1IHe TpeOOBaHUS K COACPIKAHUIO, CTUIIIO U
o opMIICHHUIO.
5.P 50.1.029-2001 NudopmanmoHHbIE TEXHOIOTHH MOACPKKH KU3HEHHOTO IUKJIa MPOAYKIuu. MH-
TEpaKTUBHBIE YJICKTPOHHbIE TEXHUYECKHE PYKOBOACTBA. TpeOoBaHMS K JTOrHYECKON CTPYKType 0a3bl
JaHHBIX U JPYTUX
6. 'OCT 27.002-2015 HanexHoctb B TexHUKE. OCHOBHBIE NOHATHS. TEPMUHBI U OIPECIICHNUS.
7.TOCT 20911-89 Texnuueckast nuarHoctuka. TepMUHBI U ONpeIeNICHUS.
8. I'OCT 27.310-95 HaznexxHoCTb B TEXHUKE. AHAIU3 BUJOB, IIOCIEICTBUI U KPUTUUHOCTH OTKA30B.
OCHOBHBIE OJIOXKEHUS.
9. TOCT 18322-2016 Cucrtema TEXHUYECKOIO 00CIIy>)KMBaHHsI 1 PEMOHTAa TEXHUKU. TepMuHBI U ompe-
JeTICHUS

7.4 MeToanuecKkue yKazaHus, PEKOMEHIALUHU U APYTUe MaTEepUabl K 3aHITUAM

Jliis camocTrosTensHOM paboTsl o aucuuruinae «Data Science Ha aBTOMOOMILHOM TPAaHCIIOP-
TE» HCHOJB3YIOTCS METOJMUYECKHE PEKOMEHIAIMH M0 cOOpy NaHHBIX M ONPEACTICHHUIO MapaMeTpoB
napka TPaHCIOPTHBIX U TPAHCHOPTHO-TEXHOJIOTUYECKUX MAIlIH, pa3MeIeHHbIE B JJIEKTPOHHON yueo-
HOW 00pa3oBaTeIbHON CUCTEME YHUBEPCUTETA.

8. IlepeueHn pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOU ceTH «IHTepHeT», He00X0-
JTUMBIX JIISI OCBOCHUS TUCIIUTUTHHBI

JIns mpoBelieHHsT ayAUTOPHBIX 3aHATHI, a TAKKE CaMOCTOSTEIbHOM PabOThl B paMKax JAMCIH-
mHel «Data Science Ha aBTOMOOMIIBHOM TPaHCIIOPTE» MOXHO HCIOJIB30BaTh yYEOHBIE U CIIPABOY-
HBIE peCypChl, pa3MelIeHHbIC B ceTu MHTepHeT:
http://www.library.timacad.ru (OTKpBITBIH JOCTYTI)
https://datalib.ru/ (ans 3aperucTpupOBaHHBIX MOJIB30BATENEH )
https://biblioclub.ru (a7 3aperucTpupOBaHHBIX MOJIB30BATEICH)
https://e.lanbook.com/book (11st 3aperucTpupoOBaHHBIX MOIB30BATEIICH)
http://www.autostat.info (OTKpBITBIN HOCTYII)
http://docs.cntd.ru (OTKpBITHII JOCTYT)
https://www.elibrary.ru/defaultx.asp (11 3aperucTpupoBaHHBIX TOIB30BATEIICH)
https://www.launchrus.ru/site/assets/files/ (OTKpBITBIN JOCTYT)
https://www.autel-russia.ru/service_and_support (OTKPBITBII JOCTYT)
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https://colab.research.google.com (OTKpBITHI JOCTY)

9. Ilepedens mporpaMMHOTr0O o0ecTieyeHus U HH()POPMAITMOHHBIX CITPABOYHBIX CHCTEM

CrneunanpHbIX TpeOOBaHUI K NPOrpaMMHOMY OOECIIEUEHHIO y4eOHOro mpolecca He IMpery-
cMoTpeHo. [Ipu npoBeieHUH Pa3ITUYHBIX MPAKTUYECKUX 3aHATUH U CAMOCTOATENBHON padoThl AOCTa-
TOYHO BO3MOYKHOCTEH THUIOBBIX MPOTPaMM, MOCTABISIEMbIX BMECTE C KOMIBIOTEPHON TexHHUKOU (Mi-
crosoft Office Word, Microsoft Office Excel u npyrue), cranmgaptaeix Internet-OpaysepoB u oHmaiH-

pecypcos.
Tabnuna 8
[Tepedyenp nporpaMMHOro o0ecreyeHHsI
Ne HaumenoBanue pasnena HaumeHnoBanue nporpaMMel Tumn nporpamMmmel
/o y4eOHOM TUCIUIUIMHBI
1 |Pasmen 1. Data Science u [Microsoft Office Word, Canva.com Odopmurenbckast
€ro 3a7auu Microsoft Office PowerPoint, Miro IIpesenTanus
Quizlet, Learnis, Kahoot.com Kontposbhbie
Anpexc.Tenemoct, Zoom KoMMyHHKaIlMOHHBIE
2 |Paznmen 2. Pabora ¢ mannel- [Microsoft Office Word, Canva.com Odopmurenbckast
MU Microsoft Office PowerPoint [Ipe3enranus
Jupyter Notebook, Google Colab, Mi- |O6paboTka JaHHBIX
crosoft Office Excel
Pyton IIpuknanHeie
Quizlet, Learnis, Kahoot.com KonTponbHbie
Anpekc.Tenemoct, Zoom KoMMyHHKaIIMOHHBIE
3 [Pazmen 3. Cospemennsie [Microsoft Office Word, Canva.com Odopmurenbckas
TpeHasl B obmactu 1mmdpo- |Microsoft Office PowerPoint [Ipesenranus
Bu3anuu  aBToMoOmibHOTO |Quizlet, Learnis, Kahoot.com KonTponbHbie
TpaHCIIOPTa Annekc. Tenemoct, Zoom KomMyHuKanMoHHbIE

10. Onucanue MaTepuaJbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOI JIs1 OCYLIeCTBJICHHS 00-
Pa30BaTeIbLHOIO NMpoIecca Mo JMCHUIIIHHE

CBenieHHs 0 HEOOXOJIMMOM TEXHOJIOTUYECKOM OO0OPYJOBAaHUH M CIEHUAIN3UPOBAHHBIX ayIH-
TOPHSIX TpUBeACHBI B Tabmuie 10.

Tabnuma 10

CBeIleHHH 00 o0ecreuyeHHOCTH CICHIHAIU3UPOBAHHBIMUA aAYIUTOPUAMH, KaﬁI/IHeTaMI/I, .ﬂaﬁopaTo-

pusiMu

HanmeHnoBaHue crienuaJIbHBIX MOMeEIIe-
HHUI 1 IOMEIIEHN AJISl CAMOCTOATEIb-
HOMi padoThl (Ne yueOHOro Kopmyca, Ne

ay/IMTOPUH)

OCHAIIIEHHOCTH CIEeIMAJILHBIX IOMEIEeHNIi 1 IToMellle-
HM 1JI51 CAMOCTOSATEJIbHOH PadoThI

JlekunoHHast ay IMTOpUsL C MyJIbTUME AN~

HBIM 000py0BaHueEM (26/232)

Aynutopus Juisi IpOBEACHUS 3aHATUNA JIEKIIMOHHOTO THIA, Ce-
MHMHapCKOT0 THUIIA, KYpCOBOTO MPOEKTHUPOBAHUS, TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJbTAllUM, NI TEKYLIETO KOHTPOJA U
MPOMEXYTOUHOU aTTEeCTALINH, 3aHIATUI IPAKTUYECKOTO TUIIA:
JIOCKa ayJuTOpHas 3-X 3jeM. - | mT., KOMIUIEKT CTEH/I0B 10
YCTPONCTBY JIETKOBOTO aBTOMOOMIS - 1 1mIT., mpoekTop - 1 mT.,
CBETOBOE 000OpymOBaHUE 0a30BBIN KOMIUIEKT «JlOpOKHEIE 3HA-
Ku», -1 WT., CTEHJ CUCTEMBI yIIpaBieHus - | WT., CTEH]l cXeMa
ra3o0aioH. ycTaH. aBTOMOO. - 1 mT., cTOJ KOMIBIOTEPHBIN -1
HIT., KpaH - | IIT., 9KpaH Ha IITATUBE - | IIT., CTyNbs - 75
LIT., CTOJl Y4EHUUECKUM 2-X MECTHBIH - 38 WIT., CTOJ, CTYJ Ipe-
nojasaTeiis -1 mr.

KommsrotrepHsiii kace (26/228a)

AynuTtopuss I NPOBEACHUS 3aHATUU CEMHHAPCKOrO THIIA,
MPOBEJICHNUS KYPCOBOTO MPOEKTHPOBAHMS (BBIMOJIHEHUS KypCo-
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BBIX pa0oOT), TPYNMOBBIX W WHAMBHIYAJTbHBIX KOHCYJBTAIHH,
TEKYIIEero KOHTPOJIS M IPOMEKYTOYHOM aTTeCTaIlH, CaMOCTOS-
TEJIHHOHN pabOTHI:

BHJEOMarauToQoH - 1 mr., Buaeonpoexkrop BE - 1 mr.; nocka
aynuropHas JIH-38 - 1 mwt.; xypHanpHbIN cTON - 1 WIT.; JOCKa
HacTeHHas 3-3JIeMeHTHas - | 1IT.; KOMIBIOTEP B KOMILJIEKTE - 1
mrT. *; kommneiotep - 10 mT.*; kpecno opucHoe. - 1 mT., MOHH-
top-1 mt., monuTop KK LG - 12 mit. *; morntop YAMA - 1
LIT.; CTOJI 3PrOHOMUYHBIN - | T, TeneBuzop 5695 - 1 wr.;
CTYJNbs - 22 T, *, cTon-12 mmrt. *, crou, cTyn mpemogaBaTens -1
IIT., aHTHBHpYCcHAas 3amuTa Kacnepckoro, Windows, Microsoft

Office
LlenTpanpHas HayyHas OnOimmoTeka uMeHn | [lomemenns s camMOCTOATENBHOM pabOTBI — ayJAUTOPUM IS
H.N. XKXene3snosa MPOBEJCHUS MJIAaHUPYEMOU yaeOHOM, y4ueOHO-

MCCIIEIOBATENBCKON, HAYYHO-HCCIIEI0BATEILCKOW pabOTHI CTy-
JICHTOB, BBINOIHIEMON BO BHEAYJUTOPHOE BPEMS IO 3aJaHUI0 U
MpU METOIMWYECKOM PYKOBOJCTBE MpErojaaBarens, HO 0e3 ero
HEMOCPEICTBEHHOTO y4acTHs: 9 UMTanbHBIX 3aJI0B, OPraHHU30-
BaHHBIX 10 MPHUHIUIY OTKPBITOTO AOCTYIA U OCHAIIEHHBIX Wi-
Fi m NHTepHET-HOCTYNIOM, B TOM HYHCIE 5 KOMITBIOTEPH3UPO-
BAHHBIX YUTAJIBHBIX 3aJI0B.

Oo6wexurue N4, Komuara 11 caMOImoaroToBKU

* 000pyIOBaHUE UCIIONB3YETCS IS TPAKTUIECKON TTOITOTOBKU
11. MeToauveckne peKOMEHIANH CTYI€HTaM [0 OCBOECHUIO 1N CHUITTUHbI

OO0pa3zoBarenbHbI MPOLECC MO AUCHUIUIMHE OPraHU30BaH B (hopMe yueOHBIX 3aHATUH (KOH-
TakTHas padoTa (ayaIuTOpHAsi U BHEAYAUTOPHAs) OOy4YaIOMIMXCS C MpEernojaBaTeIeM U CaMOCTOATEINb-
Hasi paborta oOydaromuxcs). Y4ueOHble 3aHATHS (B TOM YHCIIE [0 Peau3allii MPAKTUIECKOW MOATO-
TOBKH) MPEJICTABIICHBI CIECIYIOIMMH BHIaMH, BKJIIOUasi yueOHbIe 3aHATHS, HAIIPABJICHHbIC HA MTPAKTH-
YECKYIO IOJrOTOBKY O0YYarOIIMXCsl M TPOBEIACHNE TEKYIIETO KOHTPOJIS YCIIeBAeMOCTH:

* JICKIMH (3aHATHS JCKIIMOHHOTO THUIIA);

* TPAKTUYECKUE 3aHATHA, BKIIOYAsl NPAKTUUYECKYIO TOATOTOBKY (3aHATHS CEMUHAPCKOTO TUIIA);

* TPYIINOBHIC KOHCYJIbTAILINY;

*  WHIUBUAyaJIbHBIE KOHCYJIBTALMU U UHBIC yUEOHBIC 3aHATHS, IPEIyCMATPUBAIOIINE UHIANBHTY-
aNbHYIO PaboTy IpernoaaBaTess ¢ 00yJaronuMCs;

* caMmocTosTeNbHas paboTa 00yUYaroIIXCS.

Bunst 1 popmbl 0TpabOTKHM MPOIYIIEHHBIX 3aHATHHA

[Tponycku ayaMTOpPHBIX 3aHATUH HE peKOMeHAyoTcs. CTyAEHT, MPONMYCTUBIINN 3aHATUS 00s-
3aH MOSACHUTH NMPUUYMUHY CBOETO OTCYTCTBHS M B 3aBHCHMMOCTH OT BHUJa MPOIYIICHHOTO 3aHATHUS JOJ-
’KEH CaMOCTOSATENIBHO MOATOTOBUTD U MPEICTABUThH Ha MPOBEPKY MaTepral, BEIOBIBIINI H3-3a MPOITyC-
Ka, JOMOJHUTEIBHO IMPEJICTABUB €r0 B BHJIE KPATKOI'O YCTHOTO COOOILICHHMS B PaMKax TEMbI MPOITY-
IIEHHOW JICKIIMH MM OTBETHB HAa KOHTPOJIbHBIE BOIPOCHI B OTJEIBFHO OTBEICHHOE BPEMs IIPH MPOITyC-
K€ MPAaKTUYECKOT0 3aHSITHS.

12. MeToauuecKkue PECKOMEHAAIUHA NMPpenoaaBaTe/JIdM 10 OpraHu3anuun Oﬁy‘leHI/lﬂ o JTMCHUIIJIUHE

dopmamu opraHu3alry y4eOHOTo Mmpolecca no AUCHUILIMHE, COTJIACHO CTPYKTYpE, SBISIOTCS
JIEKIIMOHHBIE M MPAKTUYECKHE 3aHATHA (B TOM YHCIE MPAaKTHYEeCKasl MOJArOTOBKA), KOHCYJIbTAUU H
CaMOCTOSATENbHAs PabOTa CTYIEHTOB.

OCHOBY TEOPETHUECKOTO OOYYEHHS CTYICHTOB COCTABIISIOT JeKIuu. OHU JAaI0T CHCTEMATU3UPO-
BaHHbIC 3HAHUS CTYJICHTaM O HanOoJiee CI0KHBIX M aKTyalbHBIX MPOOJeMax B 001acTH 00pabOTKH J1aH-
HBIX U BO3MOXKHOCTSX HU(POBH3ALMU aBTOMOOMJIBHOTO TpaHcmopra. Ha nekumsix ocoboe BHHUMaHHE
yIIeNAeTCs HE TOJBKO YCBOSHHIO CTYACHTAMHU M3Yy4aeMbIX MPOOJIeM, HO M CTUMYJIHUPOBAHUIO UX AKTHB-
HOW TIO3HABATEJIBHOU JEATETLHOCTH, TBOPUYECKOTO MBIIIICHUS, Pa3BUTUIO HAYYHOT'O MHPOBO33PEHHUS,
poQeCcCHOHATTBHO-3HAYUMBIX CBOWCTB U KaueCTB.

Ha nexyusax w3naraercsi TEOpETHUECKUI MaTepua: HaIpaBiICHUs LU(PPOBU3AIMU TPAHCIIOPTA,
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cdepsl TpuMEHEHUsT HU(POBBIX TEXHOJIOTUH B TPAHCIOpPTE, BUIBI MH()OPMAIIMOHHBIX CEPBUCOB IS
U(POBU3AIMH TPOIIECCOB TPAHCIOPTA, APXUTEKTYpa TPAHCIOPTHBIX HU(PPOBBIX CUCTEM, CYIIHOCTH
MHBECTUPOBAHUS B LU(POBBIE TEXHOJIOTHH B TPAHCIIOPT, LU(POBHIE TEXHOJIOTHH B TPAHCIIOPTE, pac-
MPOCTpaHEeHHE IU(PPOBHIX TEXHOJIOTHH B MUpPE, SKOHOMUYECKHE U COIHANIbHBIC MPEUMYIIeCcTBa H -
POBH3ALIMU TPAHCIIOPTA, HETATUBHBIC MOCIEACTBUS M PUCKH U(PPOBON TpaHCPOPMALIMU TPAHCIIOPTA,
3apyOeKHBIN OIBIT HU(PPOBU3AIMU TPAHCIIOPTA, MPUMEPHI LU(PPOBU3AIMK TPAHCIIOPTA HA COBPEMEH-
HBIX npeanpusatusx PO u 3a pyOexoMm, OCHOBHBIE C(epbl NMPUMEHEHUS IH(PPOBBIX TPAHCIOPTHHIX
TEXHOJIOTHH.

YreHue NeKIUil 11e1eco00pa3HO COMPOBOXKIAATH JEMOHCTPAIMEH TPEe3eHTAINH, BUICOKIUIIOB U
T.1L. JI71s1 5TOrO B JIGKIMOHHOM ayUTOPHH PEKOMEHIyEeTCSl IMETh MPOCKIIMOHHOE 000pyI0BaHHE, HH-
TEPaKTUBHYIO JIOCKY U T.II.

W3naraemplii MaTepral MOXKET MOKa3aThCs CTYACHTaM CIIOKHBIM, MMOCKOJBKY BKJIFOYAET 3Ha-
HUSI, TOYEPITHYTHIE MPENoaBaTeieM U3 pa3iIMyHBIX OTpacieil SKOHOMHKH, HAyKH M TeXHUKU. Ocy-
IIECTBIIsIsT yueOHbIe NEHCTBUS Ha JICKIMOHHBIX 3aHSATHUAX, CTYACHTHI JOJDKHBI BHUMATEIBHO BOCIIPH-
HUMATh JICHCTBUS NMPENOAAaBATEINs, 3aIIOMIUHATE CKIIAIBIBAIOIIMECS 00Pa3bl, MBICIUTh, JOOUBATHCS TO-
HUMaHUS H3y4aeMOro TMpeaMeTa, NPUMEHEHHUs 3HAaHW Ha MpaKTHKe, IMpH pEeIIeHUuH Yy4deOHO-
npodeccuoHanbHbIX 3a7a4. CTyIeHThI JOJDKHBI aKKypaTHO BECTH KOHCIEKT. B cimyyae HenomoHMMa-
HUS KaKOW-1M00 YacTu IpeaMeTa CIIeAyeT 3a/1aTh BOIPOC B YCTAHOBJICHHOM MOPSAKE MPETOAaBATEINO.
B mpornecce paGoThl Ha JIEKIMK HEOOXOIUMO TakK K€ BBIMOJIHATH B KOHCIIEKTaX MOJIENIN U3y4aeMOro
npeamera (pUCYHKH, CXEMBI, YePTEXHU U T.J.), KOTOPBIE HCIIONIB3YET MPEro1aBaTelb.

JIeKIIMOHHOE 3aHATHE JIOJDKHO OBITh COAEpKAaTeIbHBIM, TPOOJIEMHBIM, IHAJIOTOBBIM, HHTEPEC-
HBIM, 3()(pEeKTUBHBIM, OTIIMYATHCS HOBU3HOM PACCMOTPEHHS yUEOHBIX BOIIPOCOB.

[To HambGonee CIOXHBIM MpoOeMaM y4eOHON AUCHUIUIMHBI IPOBOJISATCS MPAKTHUECKUE 3aHS-
THSI, B TOM YHCJIE NPaKTHYECKas MOAroToBKa. VX riiaBHOI 3aaueii ssBhsieTcs yriayOJieHHe U 3aKperie-
HUE TEOPETUYECKUX 3HAHUN y CTYJCHTOB, ()OPMHUPOBAHUE U PA3BUTHE Y HUX YMEHUH U HaBBIKOB MPH-
MEHEHHMsl 3HAHWH JUIsl YCHEIIHOro pemieHus 3agad. [IpakTuyeckoe 3aHATHE MPOBOIUTCS B COOTBET-
CTBHH C IUIAaHOM. B 11aHe ykasbIBaroTcs Tema, BpeMsi, MECTO, IeJI U 3a/1a4H 3aHATHs, 00CYXKIaeMble
Bonpockl. [10AroToBKa CTyA€HTOB K MPAKTUYECKOMY 3aHATHIO BKIIOYALT:

*  3a0JaroBpeMEHHOE 03HAKOMJICHHUE C TUIAHOM 3aHSTHS,

* W3y4YEHHE PEKOMEHJIOBAHHOM JINTEPATYPhl U KOHCIIEKTA JICKIIUA;

* TOATOTOBKY NMPH HEOOXOTUMOCTH JIOKJIAJa JUIsl CTYIEHYECKOH HaydHO-TIPAKTUYECKOH KOH(]e-
peHuuu (IPOBOJUTCS BO BTOPOM CEMECTPE KaKAOro y4eOHOro roja) (Tema JOKJazaa coriacy-
€TCs C HAy4YHBIM PYKOBOJUTENIEM CTYACHTa-MaruCTPaHTa), MO yKa3aHHIO MPETo1aBaTels.

[Tpu npoBeneHNH MPAKTUYECKUX 3aHATUN YJeNseTcss 0co00e BHUMaHUE 3aJaHHsIM, TPEeAroia-
TaloIUM HE TOJIBKO BOCIIPOM3BEJACHHE CTYICHTAMH 3HAHUI, HO U HAINPAaBJICHHBIX HAa Pa3BUTHE Yy HUX
MPAaKTUYECKHX YMEHHH W HaBBIKOB, a TaK )K€ TBOPYECKOTO MBIIIJICHUS, HAYYHOTO MHUPOBO33PEHHUS,
npodecCHOHABHBIX PECTABICHUN U CTIOCOOHOCTEH.

CTyneHT 10JKeH ObITh TOTOB K KOHTPOJIBHBIM OIIpOcaM Ha KaxaoM yueOHowm 3anstuu. Ono0-
pseTcs M MOOIIPSIeTCs MHUIIMATUBHBIE BBICTYIJICHUS C JOKJIAJaMH M0 TeMaM MPAKTUYECKUX 3aHATHH.
ITonmycky ayAMTOPHBIX 3aHATUN HE PEKOMEHAYIOTCS.

[TpakTHdeckue 3aHATHS I€JIeCO00pa3HO MPOBOIUTH B MHTEPAKTHBHOU (hopme miu B (opme
MPAKTUYECKON MOATOTOBKH. [lJI1 3TOro MpemiokuTh CTyJIEHTaM PEIIUuTh MHIMBUAYAJIbHBIC 3a/laHUS.
D¢ dexkTuBHO MPHU ATOM HCHONB30BATh HMMElOIIeecs Ha Kadeape obopynoBanue W pabouue Mmecra.
[IperoaBaTens OLEHUBAET PELICHUS M IPOBOJIUT aHAIHU3 PE3YJIbTATOB.

Mcnonp30BaHue KOMIBIOTEPHON TEXHUKHU IMOJpa3yMeBaeT MPUMEHEHHE MPOrpaMMHOro obec-
MIEYEHUSI U YHUBEPCAIBHBIX MPOTPaMM JUIs ayJTUTOPHOTO OOyUYEHHsS] U CaMOCTOSITEILHOIO M3Y4YEHHUs
OTACNBHBIX TEM JTUCIMILIHHBI.

JUJis1 OATOTOBKM K ayJAUTOPHBIM 3aHSATHSM MOXKHO PEKOMEHJIOBATh COBPEMEHHBIE MPOTPaMM-
HbIE TIPOAYKTHI: Ul MOJATOTOBKH Ipe3eHTaluoHHOro Martepuana — Canva.com, Microsoft Office
PowerPoint n ux aHamoru; A MOATOTOBKM KOHTPOJBHBIX 3aJaHUM pazauuHbIX BUAoB — Quizlet,
Learnis, Kahoot.com u npyrwue; ans padboTsl B onnaitH ¢popmare — Annexc.Tenemoct, Zoom u Ux aHa-
JIOTH.

HenocpencTBeHHO Ha MPAKTHMYECKUX 3aHATHUSAX PEKOMEHAYETCS MCIONb30BaTh SI3BIKU IPO-
IpPaMMHPOBAHUS U pECYpChl UIst 00pabOTKH U BU3yalU3allMH SKCIICPUMEHTAIbHBIX JAHHBIX MU CBE-
JCHUI U3 crienuann3upoBaHHbiXx 0a3 — Pyton, Jupyter Notebook, Google Colab, Tableau, Microsoft
Office Excel, Statistika u npyrue onnaiin u oduaitH nporpamMmmHble TpoaykThl. lpu BeIOOpe mpo-
rpaMMHOTO oOecrieueHHs JUIsl 3aHATHH HEO0OXOAMMO MOJb30BaThCS PeecTpoM OTeueCTBEHHOrO Mpo-
IPaMMHOT0 00€CIIeYEeHHUs ¥ TPH BO3MOXKHOCTH OT/IaBaTh MPEANIOUTCHHUE EMY.
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Jlist aToro kadeape cienyer 00ecneynuTh MPEUMYIIIECTBEHHO CePTHPHUIIMPOBAHHOE POCCUHCKOE
IpOrpaMMHOE 00ECIIEYeHHE U TIOBEPEHHOE M MCIIBITAHHOE 000pyAOBaHKE TS BceX (OPM 3aHSATHH 1O
JUCLIUILINHE.

st 5ppeKTUBHOTO MPOBEACHUS MPAKTUUYECKUX 3aHATUH M0 TUCIMIUIMHE Kadeape 1enecooo-
pa3Ho pa3paboraTh pabouyIo TeTpab ¢ U3JI0KEHUEM BCEX AJIEMEHTOB yUeOHOro mpoiecca (Temarnye-
CKOTO IJIJaHA JUCLUIUIMHBI, ONIMCAHUs NPAaKTUUECKUX 3aHATHH, MHAUBUyaJIbHBIX KOHTPOJIBHBIX 3aja-
HUHI U 7Ip.), a TaKXkKe MPeayCMOTPETh BO3MOXHOCTh HCIOJIB30BAHUS OHJIAWH-IOCOK THma Jamboard,
Padlet u ux ananoros.

OnHoif u3 (hopM NMPUMEHEHUS! MPOTPAMMHOTIO OOECIIEUCHHUS SBISIETCS Pa3MEIICHUE IICKTPOH-
HBIX Y4eOHBIX MOCOOMH, KOHTPOJIBHBIX 3alaHU W TMPUMEPHBIX BOIMPOCOB Ha MH(OPMAIIMOHHOM TOP-
tane « TumupszeBka» (Ha ocHoBe butpukc 24) ¢ co3naHreM COOTBETCTBYIOIIETO pa3felia Mo JUCHHU-
IUIMHE HA BUPTYaJIbHOM JIMCKE.

[IpenoiaBanye JUCHMIUIMHBI OCHOBAaHO Ha MAaKCHMAJIbHOM HCIOJIb30BAHWU AKTHBHBIX (OpM
00y4YeHHsS U CaMOCTOSITENbHON pabOThl CTYAECHTOB. JJIi 3TOr0 MCHOJB3YIOTCS METOAMYECKUE PEKO-
MEH/IallH, TTO3BOJISIOUINE CTYICHTaM 1101 PYKOBOJICTBOM IIperoaaBaTeneil (ImyTéM oHslaiiH 1 oiaiin
KOHCYJIBTAIIMI) CaMOCTOSTEIIEHO OCYHIECTBIIATH MOMCK HEOOXOAMMOW MH(pOpMAIMM W TPUHUMATH
00OCHOBAHHBIE PEUICHUS IO KOHKPETHBIM CHTYaIIUsIM.

CamocrosTenbHass paboTa CTyIEHTOB NpeArosiaraeT NpopaboTKy JIEKIMOHHOTO MaTepuaa,
MIOJAFOTOBKY K NMPAKTUYECKUM 3aHATHUIM 10 PEKOMEHIYEMOM JINTEpAType, U3yUEeHUE JTOTIOTHUTEIBbHON
JIUTEPATyphl, JOMOJHUTENBHOE KOHCIIEKTUPOBAHUE HEKOTOPBIX TEM IIPEAMETA, MOATOTOBKY JOKIJIAJ0B
U COOOIEHUI Ha CeKUMU HAyYHOH KOH()EpEeHILUH, BHIMOJIHEHHE JOMAIIHero 3aganus. Ilpu opranusa-
IIUM CAMOCTOSITENIFHON paboThI, cleyeT o0paTuTh 0c000€ BHUMAHKE HA PETYJSIPHOCTh U3YYEHUS OC-
HOBHOW M JIONOJHUTEIBHON JIUTEPATyphl, KOHCIIEKTA JIEKIUi, @ TaK)KE BBINOJIHEHUS JOMAalIHUX 3aja-
HUil. B mepuos u3y4yeHus TuTepaTypHbIX HICTOYHUKOB HEOOXOIUMO TakK e BECTH KOHCIIEKT. B ciydae
3aTpyAHEHUI HEOOXOIUMO OOpaTUTHCS K MPEMOAaBaTeNio 3a pa3bsiCHEHUsIMH. Pekomenmyercs: moce-
I[IIEHUE aBTOMOOMJIBHBIX, TPOMBIIIUICHHBIX, SKOJIOTHUECKUX U arpONpPOMBIIUICHHBIX BBICTABOK C TTOCIIE-
JQYHOLIEN TPYIIIOBOM IUCKYCCUEHN MO PE3YIbTaTaM MOCEILICHHUS.

Jl1g ycrnenHoro ayiMTOpHOrO U CaMOCTOSITEJIBHOTO M3YyUEHUs] JUCLIMILIMHBI Ha 3aHATHUAX Lieje-
coo0pa3zHo MH()OPMHUPOBATH CTYACHTOB O HAIMYMU U BO3MOXKHOCTH HMCIOJIB30BAaHHS PA3IMYHBIX OTpac-
7eBbIX 0a3 IaHHBIX, HHPOPMAITOHHO-CIPABOYHBIX M OMCKOBBIX PECYpPCOB IO CPEACTBAM YIPABJICHHS
TEXHUYECKUM cocTosiHueM TUTTM, TexHHMueckoMy CEpBHUCY B arpONpOMBIIUIEHHOM KOMILIEKCE U Ha
aBTOMOOMJIBHOM TpaHCIIOPTE, 0a3aMy IaHHBIX MPOTPAMMHBIX KOJIOB U TUIIOBBIX MPOEKTOB.

@opMOI IPOBEPKHU 3HAHMM B KOHLE Kypca SIBISETCS YK3aMEH, KOTOPBIM JOJDKEH OLICHUTH pa-
00Ty CTy/AEHTa, BBISIBUTh YPOBEHb MOJYYCHHBIX UM TEOPETUYECKHX 3HAHUN M Pa3BUTHs TBOPUYECKOTO
MBILIUICHUS], HAIMYUE HABBIKOB CAMOCTOSATEIBHON pabOThl M YMEHHE MPUMEHATH MOJy4YeHHbIC 3HAHUS
Ha IPaKTHKE.

OO0s3aTenbHBIM YCIOBUEM JIONMYCKa K DK3aMEHY SIBISIETCSA, aKTHBHOE y4yacTHe B paboTe Ha
MPAKTUYECKHUX 3aHATHUSAX, BBITOJIHEHUE KOHTPOJIBLHOU PaOOTHI.

DK3aMeH CHaeTcsl B MEpUOJ HK3aMEHAIIMOHHON CECCHU MO 3apaHee COCTABICHHOMY TIpaduKy.
®opmy NpoBeIeHUs FK3aMeHa (YCTHO WIIM MUCbMEHHO) ONPEIENSIET IPENOJaBaTENb 110 COTIACOBAHUIO
C 3aBeJyIOUNM Kadeapold. YCTHBIM 3K3aMEeH MPOBOJUTCS 10 MPEIBAPUTENIFHO 3aINIAHUPOBAHHBIM BO-
npocam. IlepeueHs BOIpocoB, BBIHOCUMBIX Ha 3K3aM€H, JOBOAUTCS MPENOIaBaTEIEM /10 CTYIEHTOB HE
MIO3/IHEE, YEM 3a ACCATh AHEH 10 Hayalla 3a4€THOM HEJCIIH.

Ha sk3ameH CTyJeHT NOJKEH SABUTBHCS C 3a4ETHOM KHMXKKOM, KOTOPYIO IPEAbSBISAET B Ha4alIe
HK3aMeHa MPENoaBaTeiio, a TAKXKE C PydKOH M JIMCTOM Oymaru Jyisi MMCbMEHHOTo oTBeTa. [lonroros-
Ka K OTBETY cocTaBisieT He Oosee 40 MUHYT.

Bo BpeMms 3x3aMeHa NpernoaBaTeslb MOXKET 33/1aBaTh JIOMOJIHUTEIbHBIE BOIPOCHI C LIEJIBIO BbI-
SICHEHHsI KaYeCTBEHHOT'O YPOBHSI OCBOCHHUs yueOHoro Kypca. [Ipu npoBeneHnn sK3aMeHa MOTYT ObITH
HCII0JIb30BaHbl TEXHUYECKHUE CPEACTBA, IPOrpaMMbl JAHHOTO Kypca, ClipaBoyHas jureparypa. OcHo-
BOHM JUIsl ONpEJENIEHUsI UTOIOB 3K3aMEHA CIIy’KUT YPOBEHb YCBOEHHS CTYJAEHTOM Marepuaia, Ipeny-
CMOTPEHHOT'0 y4eOHOM MporpaMMoil TaHHOHN TUCIMITIIHBI.

[IpenoaBaTens HE MMEET MpaBa MPUHUMATh SK3aMeH 03 3a4eTHOW BEIOMOCTH M 3a4eTHOH
KHUKKH.

IIporpammy paspadorai:

Murtsarus I'puropuit EBrenseBuy, K.T.H., JOLIEHT

(moamuce)
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