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CopepaHue

[TosicHuTenbHAs 3amucKa.

TunoBbie KOHTPOJIBHBIE 33/IaHUS WIM WHBIE MaTepUaNbl IJIs OLIEHKN 3HAHWH, YMEHH, HABBIKOB U (WJTH) OMBITA
JEeSTeNbHOCTH, XapaKTePU3YyIIINX YPOBEHb C(POPMHPOBAHHOCTH KOMIIETECHITHH.

MeTomuveckue MaTtepualibl, OINPEICSISIIOIINE MPOLUCAYPY Y KPUTCPUU OICHUBAHHUA CHOPMUPOBAHHOCTH
KOMITIETEHIINY TIPY TIPOBEACHNHN POMEKYTOYHOH aTTECTAIIHN.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)ICYTOqHOﬁ aTrTeCTallud — OLCHUBAHUC TPOMCKYTOYHBIX W OKOHYATCIBbHBLIX PC3YJIbTATOB
OoOyueHHs 10 IUCHUIUIMHE, OO0ECICUYMBAONIMX JOCTHKEHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMbI MPOMEKYTOYHOH aTTeCTalluy: 3a4eT, 9 cemectp.

[Tepeuens KoMIETeHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHHBI

Kon n HanMeHOBaHUE KOMIIETEHIINT Kox nnnukatopa 1oCcTHXEHU
KOMIIETCHIIUU
I1K-2 CrniocoOeH Npon3BOIUTE aHAIU3, IPOSKTUPOBAHHUE U PACUET SIEMEHTOB I1K-2.3. - [Ipumensier
KEJIe3HOJOPOMKHOTO MYTH U 3eMJITHOTO TOJIOTHA COBPEMEHHOE POrpaMMHOE

obecrieueHne A pacdeTa u
MOJICTUPOBAHHS PAOOTHI
JIIEMEHTOB JKEJIE3HOI0POIKHOTO
MYTH U 36MJISSHOTO TTOJIOTHA

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMu OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

Kon 1 HanMeHoBaHNe MHIUKATOPA Pe3ynbraTbl 00y4YeHUs 110 AMCIMIUINHE O1eHOYHBIE
JOCTIDKCHHS KOMITETCHIIUH MaTepHabl
(cemectp )
[IK-2.3. - [IpuMeHseT COBpEeMEHHOE OOyJaroniuiicst 3HaeT: 3amaaus (Nel - Ne
nporpaMmHoe obecriedeHue Ui pacueTa u | - coBpeMeHHble  H(poBble  HH(OpMaMOHHO- | 28)
MOJICIUPOBaHUS PaOOTHI JIEMEHTOB KOMMYHUKALMOHHBIE TEXHOJOTUH, HCIOJB3yeMbIe B
KEJIC3HOIOPOXKHOTO ITyTH U 3EMIISTHOTO npodecCHOHANIbHOU IeSTeIbHOCTH
MOJIOTHA OOyJaromuiicss yMmeeT: 3amanus (Nel - Ne®)

- BbIOMpaTh Haumbosee H(QeKkTUBHOE MPOrpaMMHOE
obecrieyeHne AJsl pelIeHUsT KOHKPETHON NMPaKkTHYECKOH
3a/1aun

OO0yuJaromuiics Blajaeer: 3amanus (Nel - Ned)
- OCHOBHBIMHU HaBbIKaMH paOOThI U TIOMCKa HH(OopMannu
B mpodeccnonanpHbIx 6a3ax gaHubx, APMax, ACY.

[TpomexyTouHas aTTecTanus (IK3aMeH) MPOBOAUTCS B OJTHOM U3 creAyronux Gopm:
1) oTBeT Ha OWJIET, COCTOSINUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinonHenue 3aaanui B DMOC.

2. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MJIM HHbIEe MaTepPUAJIbI ISl OeHKU 3HAHUI, YMEeHHH,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XAPAKTEPHU3YIOIIHMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETEeHIM I

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHN) VI OLIEHKH 3HAHMEBOT0 00Pa30BaTEJIbHOIO

pe3yabTara
[TpoBepsiembIii 00pa3zoBaTEIBHBIN PE3yIbTAT:
Ko n HauMeHOBaHUE HHIUKATOpA O6pa3oBaTenbHEIH pe3yIbTaT
JOCTH)KCHHUSI KOMIIETCHIIUH
I1K-2.3. - [Ipumenser OOyuaronuiics 3HaeT:
COBPEMEHHOE NIPOrpaMMHOE - COBpEeMEHHbIe IU(POBbIC HMHPOPMALMOHHO - KOMMYHUKAI[MOHHBIC TEXHOJOTHH,




obecrieyeHue JJIA pacucTa u HCIOJIb3YEMbIC B HpO(l)eCCPIOHaJ'IbHOﬁ JCATCIIBHOCTHU
MOACINPOBAHUA pa6OTI)I
3JIEMEHTOB KCJIC3HOAOPOKHOTO
IIyTHU U 3EMJIAHOT'O ITOJIOTHA

ConocTaBUTh NOHATHS U WX ONIpPe/IeTeHusI:

1 AIIUTHBHOE IPON3BOJICTBO — IIOCTPOCHHUE CIIOKHBIX TPEXMEPHBIX JIeTallel n3 MUPPOBHIX JaHHEIX 3D-Moxenn mytem
HaHECEHU MOCIIeI0BaTeIbHBIX ClI0eB MaTepHrana (3D-medats).

2 AnIUTHBHBIE TEXHOJIOTHH — TEXHOJIOTHH 10 CO3JaHUIO OOBEKTOB 32 CUET HAHECEHHS MOCJIE0BATENBHBIX CIIOEB
Marepurana. Mozenu, N3roToBJICHHBIE aJIUTHBHBIM METO/IOM, MOTYT IIPUMEHATHCS Ha TFOOOM MPOM3BOJCTBEHHOM 3Tale — Kak
U U3TOTOBJICHHS OTIBITHBIX 00pa3IoB (T. H. OBICTPOE MPOTOTHIIHPOBAHIE), TAK U B KAUECTBE CAMHX TOTOBBIX M3 (T. H.
ObICTPOE IPOU3BOJICTBO).

3 bnoxueiin (ot anri. blockchain) — rexHonorus, oobeANHsIONIAS P MAaTEMAaTHIECKUX, KPUIITOrpahuiecKux u
HSKOHOMHUYECKHX MPUHIIUIIOB, KOTOPHIE ITOAEPKUBAIOT CYLIECTBOBAHHE PACIIPEAEICHHOTO MEXAY HECKOJILKUMH y4aCTHUKAMH
peectpa. OCOOEHHOCTH TEXHOJIOTHH 3aKJIIOYAIOTCSI B HEBO3MOXKHOCTH M3MEHUTH MJIH MOJ/IENAaTh JaHHbIE, B TPO3PaYHOCTH
MIPOM3BOIMMBIX TPAH3AKIHH, IEIIEHTPAIM30BaHHON IPOBEPKE JITAHHBIX, U30BITOYHOCTH Y3JIOB CETH U OCOOCHHOCTSX
BepU(HKALUK C TOMOIIBIO IU(PPOBBIX MOAMUCEH.

4 Bonpumie ganasie (aHTI. Big data) — 0003HaUeHHE CTPYKTYPHPOBAHHBIX W HECTPYKTYPHUPOBAHHBIX TaHHBIX OTPOMHBIX
00BEMOB ¥ 3HAYUTEITHFHOTO MHOTO00pa3usl.

5 Beeobumit Uuteprer («MuTepret Beeroy» / The Internet of Everything), «uteprer Bemmeit» (Internet of Things) —
TEpPMHUHBI, 0003HaYAIONINE BEAYIIYI0 KOHLIETIINIO (hopMHUpOBaHHs I100abHOM ceTeBoi HH(pOpMannoHHOH HHPPACTPyKTypHI U
OTIPEICTISIIONINE BHIYNCIUTENBHYIO CeTh (PU3NIECKUX 0OBEKTOB (JIIOAEH M MAIIHH, Pa3NIHbIX TEXHUIECKHX YCTPOHCTB),
KOTOpBIE OCHAIIEHBI BCTPOSHHBIMHU IIPOTPAMMHBIMK 1 HH()OPMAMOHHBIMU TEXHOJIOTUSMH UL B3aUMOJCHCTBHSA APYT C APYroM
WM ¢ BHeUIHel cpenoii. BeceoOmuit iHTEepHET NO3BOJISET HA OCHOBE OOIIMX CTAaHIAPTOB M POTOKOJIOB KOMMYHHKAIHH
UACHTU(HUINPOBATH U O0BEINHNUTH B €AMHOE HH(POPMAIIMOHHOE TPOCTPAHCTBO PEANbHbIE U BUPTYaJIbHbIE OOBEKTHI.

6 BuptyanbHast peanbHOCTH (aHri. virtual reality, VR, uckyccTBeHHas peaibHOCTh) — CO3[aHHBIA TEXHHUYSCKUMHU
cpeacTBaMu MUp (0OBEKTHI U CyOBEKTHI), IIEpeJaBaeMblil YEJIOBEKY Yepe3 ero OLIYIeHHUs: 3pEHHE, CITyX, OOOHSHHE, OCSI3aHHE U
npyrue. BupryanbHas peaibHOCTh MMUTHPYET Kak BO3JIEHCTBHE, TaK M PeaKkilMy Ha BO3JEHCTBHE.

7 'HHOBaIIMOHHAs YKOCUCTEMA — COBOKYITHOCTh CyOBEKTOB, B3aMMO/ICHCTBYIOIUX B ITPOLIECCE KOMMEPLHATU3AI[IH
WHHOBALIMH U NX B3aUMOCBS3EH, aKKyMyJIUPYIOIIas 4eI0OBEUEeCKUE, (PMHAHCOBBIC U MHBIC PECYPCHI U1 HHTCHCH()UKAIINH,
ONTHMU3AIMU U o0ecnedeHns 3((HEKTUBHOCTH KOMMEPIHAIN3AIMN HHHOBAIIHH.

8 McKkycCTBEHHBIM MHTEIIIEKT — HAyKa U TEXHOJIOTHS CO3/laHMsl MHTEIUIEKTYaIbHBIX MAIINH, 0COOCHHO
MHTEJJIEKTYaIbHBIX KOMITBIOTEPHBIX MIPOTPAaMM; CBOHCTBO HHTEIUIEKTYAIBHBIX CHCTEM BBIIIOJIHATH TBOPUYECKUE (DYHKIUH,
KOTOpBIE TPAIHUIIMOHHO CUNTAIOTCS IIPEPOTaTHBON YEJIOBEKA.

9 KacroMu3zauus — MHAMBUAYaIH3aLusl MPOIYKIUK MO/ 3aKa3bl KOHKPETHBIX MOTpeOuTENel IMyTeM BHECCHUS
KOHCTPYKTUBHBIX MJIM AM3aHHEPCKUX U3MEHEHUH, TJIaBHBIM 00pa30M Ha KOHEYHBIX CTaJ(UsIX MPOM3BOACTBEHHOTO IMKIIA.

10 KoMmnbroTepHBIN HHXUHUPHHT — KOMITJIEKC YCIYT 10 pa3paboTKe IPOIyKTa, IPOBEICHHUIO PACYETOB M aBTOMAaTH3aIUN
MIPOU3BOJICTBEHHBIX MPOLIECCOB C UCHOIB30BAHNEM CIICIIHATTU3UPOBAHHOTO HHKEHEPHOTO IIPOrPaMMHOTO 0becrieueHHus,
BKJTIOYAIOIIETO B ce0 COBPEMEHHBIE CHCTEMBI HHXKEHEPHOT'O aHAIN3a U MOAETIMPOBAHUS, TAKHE KaK CHCTEMBI
aBTOMaTH3MpoBaHHOTO poekTupoBanus (Computer-AidedDesign, CAD), moarotosku npoussoactsa (Computer-Aided
Manufacturing, CAM), umxeneproro ananuza (Computer-Aided Engineering, CAE), ynpasieHust JaHHBIME O IPOYKTE
(Product Data Management, PDM), ynpasnenus xu3HeHHbIM 1ukiioM npoaykra (Product Life cycle Management, PLM). C
GoJiee MMPOKOI TOYKH 3pEHUS] KOMIIBIOTEPHBIN MHKMHUPUHT — 3TO COBOKYITHOCTh BCEX KOMIOHEHTOB, ITPEAHA3HAYCHHBIX JUIS
3¢ PEKTUBHOTO PEHICHHS CIOXHBIX HAYYHO-TEXHUYECKUX POOJIEM MyTeM MaTeMaTHYECKOTO U KOMITBIOTEPHOTO
MOJIETTMPOBAHHSI.

11 KoHcoprmyMbl — cTpaTernieckie UcciIea0BaTeIbCKIe, TEXHOJIOTHIECKHE NIIM HHBECTUIIMOHHBIC ITapTHEPCTBA B
cocTaBe KOMIIaHWH, TOCTABIIMKOB TEXHOJOTMUYECKUX PEIIeHHUI, MOTpeOUTeIeH ITHX PeIIeHHH U TOCYAapCTBEHHOTO PETYIsITOpa.

12 Kubepdusnueckue cucremsl (CPS) — 3T0 cuCTEMBI, COCTOAIINE U3 PA3IMUHBIX IPUPOTHBIX O0BEKTOB, HCKYCCTBEHHBIX
MOJICUCTEM M YIPABISIIOIINX KOHTPOJUIEPOB, MO3BOJISIONIMX MPEACTaBUTh TaKOe 00pa30BaHUE KaK eIMHOE 1IeJI0e.

13 Haunyumas noctynHas texsosorus (HAT) — TexHOIOTHS IPOU3BOACTBA IPOIYKIMH (TOBAPOB), BEITOTHEHUS PadoT,
OKa3aHusl yCcIIyT, onpeelisieMasl Ha OCHOBE COBPEMEHHBIX JIOCTMIKEHUIH HAYKH U TEXHUKH U HAWITYYIIEr0 COUYETaHUsI KpUTEPUEB
JIOCTHIKEHUSI LIeJIel OXpaHbl OKPYXKAIOIEH cpelibl IPH YCIOBUU HAIWYHS TEXHUUECKOH BO3MOXKHOCTH €€ IPUMEHEHUSI.

14 HeiipoHHsle ceTn — MaTeMaTHYECKHE MOJIEIIH, a TAK)KE UX IPOrpaMMHbBIE WIIN allliapaTHbIe peatn3ali, MOCTPOSHHbIE
T10 TIPUHIUITY OPTaHU3AUH U (PyHKIMOHMPOBAHMS ONOJIOTHYECKIX HEHPOHHBIX CeTell — ceTel HEPBHBIX KIIETOK KHBOTO
opraHusma.

15 OOpatHbIil HH)XKUHUPHHT — UCCIIE0BaHNE HEKOTOPOT'O FTOTOBOTO YCTPOICTBA MM TIPOTPaMMBI, a TAKXKE JOKYMEHTAIUU
Ha Hero C LeJIbIO MOHATH MPUHIMI €ro paboThl; HAPUMED, YTOOBI 0OHAPYKHUTH HEJTOKYMEHTHPOBAaHHBIE BO3MOXHOCTH (B TOM
YrcIIe TPOrPaMMHBIE 3aKJIaIKH), CAETIATh N3MEHEHNE FITH BOCIIPOU3BECTH YCTPOICTBO, TPOTPaMMy HIIH MHOH OOBEKT C
aHAJOrMYHBIMH (DYHKIUSIMU, HO €3 IPSIMOT0 KOIMPOBAHHUSI.

16 OMHHKaHAJIBHOCTB — ATO MOAX0J K KOMMYHHUKAIIH, TIPH KOTOPOM KJIIMEHTHI BRIOMpAIOT Haubouiee yaoOHbIH 1is cebs
KaHaJI COBEPIIEHHS MOKYIKN: MHTEPHET-Mara3suH, KOJUIIEHTP, MOOWIbHAS BEpCus caifTa, MOOMIIbHOE PUIIOKEHNE, OOBIIHBIH
o¢dnaitH-Marazux

17 IlepeoBbIe TPOU3BOACTBEHHBIE TEXHOJIIOTHH — TEXHOIOTHU M TEXHOJIOTHYECKHUE MIPOIIECCHI (BKIII0Uasi HEOOXOqMMOoe
JUISl MX peajn3aliy 000pyJ0BaHKE), YIPaBIsEMbIE C TOMOIIbI0 KOMITBIOTEPA WIIM OCHOBAHHBIE HA MUKPO3JIEKTPOHUKE 1
UCTIOJIb3yEMBIE NP MPOSKTHPOBAHUH, TIPOU3BOJICTBE HIIM 00pabOTKe MPOLyKINH (TOBApOB U YCIIyT).

18 ITnardopma — B IIMPOKOM ITOHUMAHUH, KOMMYHHUKAIIMOHHAS! M TPAH3aKIMOHHAS CPe/ia, YYaCTHUKH KOTOPOH
W3BJICKAIOT BHITOBI OT B3aUMOJICHCTBYS APYT C IPYTOM.

19 ITnargopma (1rdposast) — IpUHIMINATIBHAS KOHCTPYKIMS 00bEKTa, BKIIOYAIONIasl B ce0sl KOMIUIEKC YacTew,




MOJICUCTEM, UHTEP(EHCOB U TEXHOJIOIMYECKUX IPOLIECCOB, B KOTOPBIH BKIIIOUEHBI KaK HEM3MEHHBIE («OCHOBHBIE»), TaK
nepeMeHHbIe («repuepuitHbIe)») KOMIIOHEHTHI, BapbUPYIOIINAECS OT CUTYAIlMU K CUTYalllH.

20 ITnardopMuzanus — nporecc U3MEHEHHUs apXUTEKTYPbl/OPraHU3al[MH PIHKOB TOBApOB U YCIIyT IO/ BIMSHHEM
pacIpocTpaHeHuUs] MOIYJIBHBIX IIU(DPOBBIX IIIAT(HOPM U IPUMEHEHUS IIaTPOPMEHHBIX TEXHOJIOTHH, KOTOPbIE TIO3BOJISIOT
MOJIKJIIOYUTH K €IMHOMY MH(POPMAIIHIOHHOMY NPOCTPAHCTBY JIIOEH, yCTPOWCTBA M CUCTEMBI 110 BCEH [IETIOYKE CO3/IaHMs
J1I00aBIEHHON CTOMMOCTH, a TAKXKE CBSI3aHHAS C JAHHBIM IIPOIIECCOM TpaHCc(opmanus OM3HECMOAEIEH.

21 IIpopbIBHBIE HCCIIEIOBAHIS — NCCIIEIOBAHNS, CIOCOOHBIE KOPEHHBIM 00pa30M M3MEHHUThH IOHNMAaHNE Ba)KHON
CYILECTBYIOLIEH

HAaYYHON MIIHM TEXHOJOTMIECKOW KOHIICTIIINH HIIH MPUBECTH K CO3JaHUIO HOBOW MapaJurMbl WM 00JIaCTH B HAYKE U
TEXHHKE.

22 Pob6oTu3anus — UCHOJIb30BaHNE HHTEIJIEKTYaIbHBIX POOOTEXHHUECKUX KOMIUIEKCOB, (yHKIIMOHAIBHBIE 0COOCHHOCTH
KOHX COCTOSIT B JIOCTAaTOYHO TMOKOM pearupoBaHUM Ha U3MEHEHHUS B paboyueii 30He.

23 TexHOIOTHYECKHE HHHOBAIMU — JIESITEIbHOCTh OPTaHU3alliK, CBA3aHHas C pa3pabOTKON U BHEIPEHHEM:
TEXHOJIOTUYECKH HOBBIX ITPOJIYKTOB U MPOIIECCOB; TEXHOJIOTMYECKUX YCOBEPIICHCTBOBAHUH B IIPOAYKTAX U IPOLECCax;
TEXHOJIOTUYECKH HOBBIX WJIM 3HAYUTEIHLHO YCOBEPILICHCTBOBAHHBIX YCIIYT; HOBBIX MJIM 3HAYHUTEIILHO YCOBEPIICHCTBOBAHHBIX
croco0OB MPOU3BOJICTBA (TIEpeaayYu) YCIYT.

24 TexHOIOTHYECKOE MPEATPUHIMATEIBCTBO — 3TO CTHIIb JINAEPCTBA B ON3HECE, OCHOBAHHBIM Ha IpoIiecce
HACHTH(HUKAINH TEXHOJIOTHYECKH HHTCHCUBHBIX OM3HEC-BO3MOXXHOCTEH C BEICOKMM ITOTEHIIMAIOM, a TAKXKE Ha yIPABICHUH
OBICTPBIM POCTOM C HCIIOIb30BAaHNEM NPHUHIUITAAIBHBIX HABBIKOB IIPHHATHS PEIICHUN B PEXUME PEaTbHOTO BPEMEHH.

25 3D-texHoMOTHY (TI€YaTh) MITH «aITUTHTHBHOE TIPOU3BOACTBOY — MPOIIECC CO3MAHUS [EIFHBIX TPEXMEPHBIX 00BEKTOB
MIPaKTHYECKH JII000H reoMeTprueckoii (hopMbl Ha OCHOBE IIM(POBOI MOJIECIH.

26 Ludposuzanus — 3aMeHa aHAIOTOBHBIX ((PH3MUECKUX) CHCTEM cOOpa U 00pabOTKH JaHHBIX TEXHOJIOTHICCKUMHU
cUCTEMaMH, KOTOPbIE TEHEPHPYIOT, NepelatoT U 00padaThIBatOT IIM(POBOM CUTHA O CBOEM COCTOSHHU. B mIMpokoM cMmbicie —
npoliecc nepeHoca B TUPPOBYI0 cpeny QyHKLUHA U NeaTelIbHOCTel (On3HeC-IPOLIECCOB), paHEee BHIMOJIHIBLIMXCS JIIOIBMHU U
OpraHU3aUsIMU.

27 Hudposas wiathopma — 1. Moaens 1eATeabHOCTH (B TOM YUCiie OU3HEC-ASITeIbHOCTH) 3aHHTEPECOBAHHBIX JIUII HA
o0mieit aThopme 11 QYHKIMOHUPOBaHUS Ha NU(GPOBBIX PhIHKAX; 2. [1oIaaka, moaaep>KuBaroiias KOMILICKC
aBTOMaTHU3UPOBAHHBIX MPOIIECCOB M MOJICIbHOE NOTpeOIeHHe IU(BPOBBIX MPOAYKTOB (YCIYT) 3HAYUTEIBHBIM KOJHYECTBOM
notpeduteneit; 3. MapopmannoHHas cucteMa, CTaBIIas OAHUM U3 JIMAUPYIOUINX PELIICHUH B CBOCH TEXHOJIOTHYECKOM HUIIE
(TpaH3aKIIMOHHON, HHTETPAlMOHHOM U T. II.).

28 LHudporoit mpoaykr (yciyra) — 1. [Ipoaykr (ycmyra), IpOU3BOIMMBINA W/HITK IIPEIOCTABISIEMBIA B IIU(PPOBOM
npoctpaHcTie; 2.0QHO U3 CBOMCTB MPOAYyKTa (YCIyTH), BOSHUKAIOIIEE TP OCYIIECTBICHUN IU(PPOBBIX MPOIIECCOB ¢ 00pa3oM
npoxykra (yciyrn); 3. LleHHas nHGOpMAIHS HIN JOCTYTI K 3JEKTPOHHOMY CEPBHUCY, 33 KOTOPBIH NOKYNATEIH COTTIACHBI ITaTHTh
JICHBT Y.

2.2 TunoBble 3aJaHUS VI OLI€HKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTaTa

[IpoBepsiemblit 06pa3oBaTENbHBIN Pe3yIbTaT:

Kon u nanmenoBanue O0pa3oBaTeIbHBIN Pe3yIbTaT
WHIUKATOPA TOCTIKCHUS
KOMIIETCHLIUU
IIK-2.3. - IIpumensiet OOyuatormuiicst ymeer:
COBPEMEHHOE ITPOrPaMMHOE - BEIOMpath Hanbomee 3¢pdhexTuBHOE MporpaMMHOe oOecTieueHne JUIs PeIeHUsT KOHKPETHOH
obecrieuenme JUIA pacuceTa 1 HpaKTH‘IeCKOﬁ 3a1a4u

MOACINPOBAHUA pa6OTbI
3JICMCHTOB KCJIC3HOAOPOKHOTO
IIYyTHU U 3EMJIAIHOT'O ITOJIOTHA

1) Onmmmre cOCTaB ¥ Ha3HAYCHHE 3JIEMEHTOB IIPOTPAMMHOTO 00eCIeueHHs IS PEIICHNsI KOHKPETHOH MTPaKTUIECKOH 3a/1a4H 110
Oynyuieit mpodeccHoOHANBHON IeATeTHbHOCTH.

2) HazoBuTe W yKakuTe pasimuue MpPOrpamMMHOE obecreueHne, paboTaroniee B CHCTEME PEATbHOTO BPEMEHH, BCTPOCHHBIX H
pacIpeieIeHHbIX CUCTEM

3) [octpoute 060OIICHHYIO CTPYKTYPY HH(POPMAMOHHOH CHCTEMBI

4) Brigennute 0cOOEHHOCTH COBPEMEHHON IM(PPOBOIT TEXHUKH

5) Onummre nepapXUIecKyro CTPYKTYPY YIPaBICHHUS JKeJIe3HOAOPOKHOW CHCTEMON

6) [IpoBexute 0630p GyHkunoHUpoBaHus cucteMbl ACY KT

7) Ha3oBuTe OCHOBHBIE CEpBHCH IHTEpHET U MHOTO BHIa-O0LICHHS HA XKEJIE3HOAOPOKHOM TPAHCIIOPTE

8) Omminure Meton kosuiabopatuBHOM (uisTpanuu (user-based) i MPOrHO3MPOBAHHMS, KAKYK OLEHKY JIAcT IOJIb30BATENh
MIPEUI0KEHHOMY IPOAYKTY (TIPEeAOI0KUTEIbHBIA PEUTHHT).

OIIK-2.2. Hcnomezyer | OOy4aromuiics BiIaieeT:

IU(POBBIE  TEXHONOTHH  JUIS | - OCHOBHBIMU HABBIKAMHU PaBOTHI M HOUCKA HHPOPMAIMU B NPOo(eCCHOHATBHBIX 6a3ax
peuienus  npodeccHoHaNbHBIX | naHHBIX, APMax, ACY.

3a1a4




1) Nurepuer u Untpaner: 1) [punuuns! opranusamuu B cetn Uuteprer. 2) Cepucel B cetu Uureprer. 3) KymsTypa
MHTEPHET-KOMMYHUKALHH.

2) WuremnextyanpHble cucTeMbl Ha TpaHcnopte: 1) Exunas undopmarmonnas cpena. 3) Pome u mecto ACY XT B
TpaHCHOPTHOM KoHBellepe. 4) KoMmiekcHas cucreMa MOHUTOPUHTA U yIpaBJIeHUs TUKBUAALUeH ype3Bbuaiinbix curyauuit OAO
«PXX». 5) [lepcniektuBHas TexHoorus uudpoBoi paguocssizu GSM-R.

3) ludpossie manubie u ux ananus: 1) [onsTne Habopa MaHHBIX: 0OBEKT U ero arpuOyTHl. 2) [IpeacTaBneHre TaHHBIX
WX MUHHMANBHBIA 00beM mis aHamm3a. 3) Craauy aHanW3a AaHHBIX U BBIABJICHUS CKPBHITHIX 3aKoHOMepHocTed. 4) Cdepsr
npuMeHeHns TexHonoruit Big Data. 5) Beibop merona moucka pemeHns A 3a1a4 ONTHMHU3AIHH.

4) MeTto1p1 MamMHHOTO 00yUeHus U chepbl ux npumenenns: 1) Knaccuueckoe o6ydenue (¢ yaurenem u 6e3 yautens). 2)
O0yuenue ¢ nozakperuieHueM. 3) IonynsipHble aNropuTMbI KJIaCTEpH3aLUH,

2.3. Hepe'leHL BOITPOCOB /IUIA IIOATOTOBKHA oﬁyqammnxca K HpOMe)l(yTO‘lHOﬁ arrecranuu

1) Cpencrsa peanu3zanuu uHGOpManuoHHbix Texnonoruit. Knaccugpuxamus UC OAO «PX]I». CucteMa yCIOBHBIX
0003HaYeHN}L..

2)  PexuMbI aBTOMATH3UPOBAHHOM 00paboTku nHMopManun. HTErpupOBaHHBIE TEXHOIOTHH B PACIIPENCICHHBIX CHCTEMAX. .

3) ACY kak HHCTPYMEHT ONMTHMH3AIMH MPOLECCOB YIPABICHHUS B TPAHCIIOPTHBIX CHCTEMAX.

4) Enunas KopmopatusHas ABromatnzupoBanHas Cructema Yipasnenus uHppactpykrypoii (EK ACYN).
ABTOMaTH3MPOBAHHBIC CHCTEMBI YIIPABICHUS XO3SICTBAMHE AEKTPUDUKAIIIH U 3JIEKTPOCHAOKEHNS, aBTOMATHKHU ¥ TEIEMEXaHHUKH,
CBSI3U.

5) Enunas xopropaTuBHas aBTOMaTU3UPOBAHHAS CUCTEMA YIIPABICHHS TNIAHUPOBAHHEM M KOHTPOJIEM MOTPEOICHUs
anektpraeckoit sHeprun (EK ACY TIKIID) OAO «PXKI»..

6) Amnanus, y4eT v paccie0BaHUE OTKA30B TEXHUYECKUX CPEICTB.

7) KoMmIuiekcHasi aBTOMATH3UPOBAHHAS CHCTEMA yUeTa, PAacClIeIOBAHUS M aHAIN3a CITyIacB TEXHONIOTHICSCKUX HAPYILICHUH
(KAC AT) B OAO «PX[»..

8) Meromsl moucKa perieHuii Ha 6a3e pUCK-aHATH3a

9) Omnpenenenus, KTacCUBHUKAIMSA U CTPYKTYpa IKCIEPTHBIX CHCTEM, METOIONIOTHS TOCTPOCHHS SKCIIEPTHBIX CHCTEM

10) TlepcrextuBsl pa3sutus CI1J] Ha KeIe3HOIOPOKHOM TPAHCIIOPTE.

11) O6ecneuenue 3anmThl Koproparupaoit nHGopmanuu B OAO «PXK]I».

12) Enunas aBTOMaTH3MpOBaHHAsI CHCTEMa AIIEKTPOHHOTOo nokymenToobopora (EACH) 8 OAO PXK/I..

13) HnrerpupoBaHHbIC HHEPIUAIBHBIC TEXHOJIOTHH AUHAMUYECKOTO MOHUTOPUHTA PEJIbCOBOTO MYTH

14) WudopmaimoHHO-U3MEPUTENbHAS CHCTEMA ISl MOOUITBHBIX CPENICTB THArHOCTUKH MYTEBBIX yCTpoicTB JKAT

15) CoBpeMeHHas CTpaTeryst Pa3BUTHsI CUCTEMbI KOMIUICKCHOM JIMarHOCTHKK HHPPACTPYKTYPHI KETE3HOTOPOKHOTO
TpaHCHOPTa

16) WurepakTuBHAS CHCTEMa AUATHOCTHPOBAHUS 0OBEKTOB HHPPACTPYKTYPHI KEIC3HOAOPOKHOTO TPAHCIIOPTA

17) MukponporeccopHasi CucTeMa KOHTPOJISI COCTOSHUSI 00bEKTOB MH(PPACTPYKTYPHI KEJIE3HOI0POKHOTO TPAHCIIOPTA HA
OCHOBE OECIIPOBOIHOM CETH Iepeiaun JJTaHHBIX

18) MWuHOBanuu B JUArHOCTUKE HHPPACTPYKTYPHI

19) IIpumeHeHHE aNrOPUTMOB KOMITBEOTEPHOTO 3PSHUSI ISl ICTEKTHPOBAHHS OOBEKTOB Ha KEJIE3HOIOPOKHOM Tepee3ie

20) ABTOMAaTH3MPOBAHHBIE CPEICTBA MOHUTOPUHIA U TEXHHYESCKON TUArHOCTUKH XKEJIE3HOIOPOXKHOH HHPPACTPYKTYPBI

21) KoMmIuteKcHas OLCHKA COCTOSIHUS OECCTHIKOBOTO MYTH

22) Wnentndukanms cocrostaus CITJI ¢ mpuMeHeHHeM HEHPOHHBIX CeTel

23) JImarHocTHKa CTPENOYHBIX DICKTPOIIPHUBOJIOB TI0 MAPAMETPaM TOKa

24) TlpumeHeHHe COBPEMEHHBIX HH)OPMAIIMOHHBIX TEXHOJIOTHIA TS PELICHHS 3a/1a4 ABTOMATH3AIINH TEXHOJIOTHYECKUX
IIPOIIECCOB

25) Wunosaruonnsie pemenns CTAM AZIK-CLB B ycloBUsSIX KMIIOPTO3aMEIIEHUS

26) BOJOKOHHO-ONTHYECKAsl CHCTEMa CUTHAJIM3AIUE KOHTPOJIS COCTOSIHUS 00BEKTOB HHPPACTPYKTYPBI

27) YmupapJieHHE CTPEIOYHBIM dJICKTPOIPHUBOIOM C IPUMEHEHHEM HEHPOCETEBOr0 Mpeodpa3oBaTes YIpaBiIseMoro CUurHasia

28) WHTeiiekTyalbHbIE CHCTEMbl MOHUTOPUHIa OOBEKTOB TPAHCIIOPTHOW HH(PPACTPYKTYPHI

29) Baronsl-nabopaTopuu aBTOMaTHKHU U TeneMexanukn ATJIAHT

3. MeToauyeckne MaTepuaJibl, ONpeaAesiiolue NPoueIypy U KPUTEPUH OLleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIIHH NP NPOBEACHUH NIPOMEKYTOYHOM ATTECTALUMN

Kpurtepun popmMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3a1aHUI

- OIICHKA «OTJHMYHO» BBICTABIIACTCA OOYYAIOMEMYCs, €CIIM KOJHMYECTBO IPABHIIBHBIX OTBETOB Ha
Bornpockl coctaniser 100 — 90% ot obriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKAa «XOPOINO0» BBICTABISICTCS OO0YYarOMEeMYyCsl, €CJIH KOJUYECTBO IPABHIIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o011ero 00bEMa 3aJaHHBIX BOTIPOCOB;

- OIICHKAa «YAOBJIETBOPHUTEJIBHO» BBICTABIIACTCS OOYJAIOMIEMYCs, €CIH KOJMYECTBO IPABUIBHBIX
OTBETOB Ha T€CTOBBIC BONPOCHI —/5—60 % 0T 001Iero 06bMa 3aJaHHBIX BOIIPOCOB,;



- OIICHKA «HEYJIOBJIETBOPUTEIbHO» BBICTABIIACTCS OOYUYArOIIEMYCsl, €CJIH KOJMYECTBO MPABHIbHBIX
0TBeTOB — MeHee 60% oT 00111ero 00bEMa 3a1aHHBIX BOIPOCOB.

Kpurepun ¢popMupoBaHusi OLIEHOK N0 pe3yJbTaTaM BBINOJHEHHUSA 3aJaHUI

«OTIAMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO MTOJHOCTHIO €3 OIMOOK U HEJJOYETOB.

«Xopomio/3a4TeH0» — CTaBUTCS 32 PadOTY, BBITIOJIHEHHYIO MOJIHOCTHIO, HO TIPU HAIMYHMH B HEH He Ooiee
OJHOH Herpy0oil OIMOKN U OTHOTO HeloueTa, He 0oJiee TPEeX HEJJOYETOB.

«Y10BJIETBOPHUTEIbHO/3aUTEHO0» — CTABUTCS 33 PabOTy, €ClIM 00yYalOUIHiiCs MPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceid paboThl WK JOMYyCTHI HEe OoJiee OHON Tpy0oil OMMOKH U JIBYX HEIOYETOB, HE 0oJjiee OTHOM
rpyooil U ogHOW HerpyOoi omuOku, He Ooyiee TpeX HETrpyObIX OMIMOOK, OJHOW HETrpyOOi OMHUOKH M JIBYX
HE/I0YETOB.

«HeynoBJIeTBOPUTEJILHO/HE 3a4TEHO» — CTAaBUTCS 3a PabOTy, €CiIM YHCIO OMIMOOK W HEJ0YETOB
MIPEBBICHIIO HOPMY JUTSI OIIEHKU «YIOBIICTBOPUTEIHHOY» WU MPABUIBLHO BBITIOJHEHO MeHee 2/3 Bcei paboThl.

Buowl owubok:

- 2pyOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peueHuUs 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUSL.

- HeepyOvle OWUOKU: HEMOYHOCIU (HOPMYIUPOBOK, ONpedeleHUll, HEePAYUOHAIbHBIN B8blOOP X00d
peuerus..

- Heoouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOIHEHUS 3d0aHus; OMmOeNbHble NOSPEeULHOCU 8
dopmynuposke 86160008, HebpedNCHOe 8bINOIHEHUE 3A0AHUS.

Kpurtepun popmupoBaHus OLIEHOK 110 324€Ty € OLEHKOM

«Otauuno» (5 OamnoB) — oOyyaroUUiicss OEMOHCTPUPYET 3HAHHWE BCEX pa3JieioB H3ydyaeMoi
JTUCHUIUIMHBL:  coAepKaHWe ©0a30BbIX TMOHATHH U (yHAAMEHTAIBHBIX MpPOOJIeM; YMEHUE U3Jararhb
MPOrpaMMHBIM MaTepual ¢ JAeMOHCTpaluell KOHKPETHhIX MpuMepoB. CBOOOJHOE BIaJCHHE MaTepuaIoM
JOJDKHO XapaKTEPU30BATHCSA JIOTUYECKON SCHOCTHIO M YETKUM BHUJICHUEM NYyTEeW NMPUMEHEHUsS MOJy4YEHHBIX
3HAHUU B MIPAKTHUYECKOH EATeIbHOCTH, YMEHUEM CBSI3aTh MaTepual ¢ APYTUMU OTPACIISIMH 3HAHMUSL.

«Xopomo» (4 Oamra) — oOydYalOIIMICS JEMOHCTPUPYET 3HAHUS BCEX pa3/IeNIOB HM3ydaeMou
JTUCIHUILTAHBL: colepkaHue O0a30BbIX MOHATHH W (PyHIAMEHTAIbHBIX MpoOJieM; MpPHOOpeNn HEoOXOIUMbIe
YMCHHUA W HaBBIKHM, OCBOWJI BOIIPOCHI IPAKTUYCCKOrO IMPUMCEHCHUA IMOJTYYCHHBIX 3HaHI/II\/’I, HC OO0IIYCTUIT
(dakTUyecKuX OMMOOK TpPHU OTBETE, JOCTATOYHO IOCJIENIOBATENIbHO M JIOTUYHO U3JaraeT TeOpeTHUECKU
Marcepuraj, AOIMYyCKad JHWIIb HE3HAYUTCIBHBIC HAPYUWICHUA IMOCICAOBATCIBHOCTU H3JIOKCHUA W HCEKOTOPLIC
HeToyHOCTU. TakuMm oOpa3oM, JaHHAsl OIEHKa BBHICTABISETCS 3a MPaBWIbHBINA, HO HEIOCTATOYHO MOIHBIN
OTBET.

«Y10BJIeTBOPUTEJIBHO» (3 Oamia) — oOydaromuiics JEMOHCTPUPYET 3HAHHWE OCHOBHBIX pa3J/eioB
IporpaMMbl M3y4aeMoro Kypca: ero 0a30oBbIX HOHATHH M (yHIaMEHTaIbHBIX Hpobiem. OnHaKo 3HaHME
OCHOBHBIX IPOOJIEM Kypca HE MOJIKPEIUIIOTCS KOHKPETHBIMU MPAKTUYECKUMHU TPUMEPAMH, HE IMOIHOCTHIO
packphiTa CYIIHOCTh BOIIPOCOB, OTBET HEIOCTATOYHO JIOTMYEH W HE BCErjaa IOCIEJOBATENEH, JOMYIIEHBI
OLIMOKU M HETOYHOCTH.

«HeynoBiersopureabHo» (0 OamioB) — BBICTABISETCS B TOM cllydyae, Korja oOydaromniuiics
JeMOHCTPHUPYET (pparMeHTapHble 3HAHMS OCHOBHBIX pa3zesioB MPOTrpaMMbl U3y4yaeMOro Kypca: ero 0a3oBbIX
MOHATHA ©  (PyHIAMEHTAIBHBIX MpoOieM. Y 9SK3aMEHyeMOro cjaabdo BBIpaXeHa CIIOCOOHOCTh K
CaMOCTOSITEIbHOMY ~AQHAJIMTHYECKOMY MBIIUICHUIO, HMEIOTCSl 3aTpyAHEHUS B U3JO0XKEHWU MaTepuana,
OTCYTCTBYIOT HeO6XO}II/IMBIe YMCHUA 1 HAaBBIKU, JOMYIICHBL I'”IDY6I)IG OIIMOKHU U HE3HAHUE TEPMHUHOJIOTUH, OTKAa3
OTBEYATh Ha JIOMOJIHUTEIbHBIE BOIPOCHI, 3HAHME KOTOPHIX HEOOXOAWMO Ul MOJYYEHHUS MOJOKHUTEIHHOMN
OILICHKH



