





1 OBIIHE ITOJIOKEHUA

['ocymapcTBEHHBIN 3K3aMEH SIBJISIETCSI COCTABHOM YaCThIO TOCYAAPCTBEHHOM HTO-
rOBOM aTTECTAllMU W MPOBOJUTCS C IEJbI0 YCTAHOBJIEHUS COOTBETCTBUS PE3YyJbTAaTOB
OCBOCHHUS 00YyYalOIIMMCs OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl BhICIIETO Mpodec-
CHOHAJILHOTO OOpa3zoBaHusi TpeOoBaHusAM ['OCymapcTBEHHOTO 00pa3oBaTEIBLHOTO CTaH-
JapTa BhICHIEro npodeccuoHanbHOTO 00pa3oBanus no crneruaibHocTu 21.05.04 «Iop-
HOE JICJIO».

['ocynapcTBeHHBIN SK3aMEH SBIJISETCS MEXKIUCIUILUTMHAPHBIM, 110 CBOEMY COJIEP-
YKAHUIO OXBATBIBAET Pa3/iesibl OCHOBHBIX JIUCIUILIMH Y4E€OHOTO TUTaHa MOJATOTOBKH CIIe-
nranctoB npuéma 2020 roga OCHOBHOM 00pa30BaTeNIbHOM MPOTPaMMbI BBICIIETO IPO-
dbeccunonanpHoro obpazosanus ['OYBIIO «/IOHHTY» mo cnenuansaoctu 21.05.04
«I"opHoe nemnoy (crienuanu3anus «NeKTpUudUKaIusS U aBTOMATH3aIHUsI TOPHOTO MTPOU3-
BOJICTBa»).

K rocymapcTBEeHHOMY 5JK3aMEHY JONMYCKAIOTCA OOydaroniuecs, YCIEeIHO
3aBEPIIMBIINE TEOPETUUECKOE 00YUECHHE U MPAKTUYECKYIO MTOATOTOBKY B COOTBETCTBUU
C OCHOBHOM o0Opa3oBaTeIbHONM MTPOrpaMMON  BBICIIETO  MPOQPECCHOHATHLHOIO
obpazoBanus 'OYBIIO « JOHHTVY».

OOyyaroluiics, yCIemHo CAAaBIIUN roCyJapCTBEHHBIN AK3aMeH, JOIYCKaeTCs K
BBITIOJIHEHUIO U 3aIIIMTE BBHITYCKHON KBATH(PUKAIIMOHHON paboThl. B ciyyae momydeHus
o pe3yjbTaTaM TOCYJAapCTBEHHOTO 9K3aMEHa HEYJAOBJICTBOPUTEIBHOM OIEHKH,
obOyuarommiics momiexxut oruuciaeHuo u3 'OYBIIO « IOHHTVY».

2. KOMIIETEHIINU, OHEHUBAEMBIE ITPU ITPOBEJIEHUU
I'OCYJAPCTBEHHOI'O 3K3AMEHA

B xone rocynapcTBEHHOTO SK3aMeHa OIICHUBAETCS YPOBEHb C(HOPMHUPOBAHHOCTH
y 00y4aromerocs CleAyoIuX KOMIETEHIUI:

— CcHocoOHOCTh K aOCTPaKTHOMY MBIIUICHHIO, aHamu3y, cuaTe3y (OK-1);

~ CIIOCOOHOCTh MCHOJIb30BaTh OCHOBBI (PUIOCOPCKUX 3HAHUM Juid (HopMHpOBa-
HUS MUPOBO33peHuYecKoi mo3urmu (OK-2);

— CIOCOOHOCTH aHANTM3UPOBATH OCHOBHBIEC STAalbl U 3aKOHOMEPHOCTH UCTOpUYE-
CKOTO pa3BUTHs 00IIecTBa 1Jisi popMupoBanus rpaxaanckor mosuimn (OK-3);

~ CIIOCOOHOCTh HCIOJIb30BaTh OCHOBBI KOHOMHYECKMX 3HAHMW B Pa3IUYHbIX
chepax xu3HenesreapbHocTu (OK-4);

— CIIOCOOHOCTH MCIIOJIB30BaTh OCHOBBI MPABOBBIX 3HAHHWM B pPa3iHuYHBIX cepax
xusHenesatenbHoctu (OK-5);

~ TOTOBHOCTb JICHCTBOBATh B HECTaHAAPTHBIX CUTYAlMSIX, HECTU COLMAIBHYIO U
THYECKYI0 OTBETCTBEHHOCTH 3a npuHsThie pemenus (OK-6);

— TOTOBHOCTH K CAMOPA3BUTHIO, CAMOPEAIN3alliH1, NCTIOJIb30BaHUI0 TBOPUYECKOTO
noreniuana (OK-7);

~ CIIOCOOHOCTh MCHOJb30BaTh METOABI M CpencTBa (PU3MUECKON KYJIbTYphl AJIs
oOecrieueH s TOTHOLEHHON COIMalIbHOW U npodeccuonanbHoit nesitensHocta (OK-8);
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— CIIOCOOHOCTh MCIOJIb30BaTh MPUEMbI OKa3aHUs MEPBOM MOMOIIM, METOJIbI 3a-
IIATHI B YCIIOBUAX Upe3BblYaiiHbIX cutyanui (OK-9);

— CIIOCOOHOCTH pelaTh 3alayd MPOQPECCHOHANIBHON NEATEIbHOCTH HAa OCHOBE
uH(OPMAITMOHHONW U OMOIHOrpapuUIecKol KyJabTyphl ¢ TPUMEHEHHEM HH(POPMAIIMOH-
HO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH M C Y4€TOM OCHOBHBIX TpeOOoBaHUM MH(OpMaIIK-
onHoi#t 6e3omacHoctu (OITK-1);

— TOTOBHOCTb K KOMMYHHMKAIIMM B YCTHOM U TUCbMEHHON (popMax Ha PYCCKOM U
WHOCTPAaHHOM S3bIKaX IS pelleHus 3a1a4 npodeccuonanbHoi aearenbaoctu (OIMK-2);

— TOTOBHOCTb PYKOBOJUTH KOJUIEKTHBOM B c(hepe cBoeil mpodeccrnoHalbHOI fe-
ATENTLHOCTH, TOJIEPAHTHO BOCIPUHUMATH COLIMAIIbHBIE, dTHUYECKHE, KOH(PECCHOHAIb-
HbIEe U KyJIbTypHbIe paznuuns (OITK-3);

— TOTOBHOCTb C €CTECTBEHHOHAYYHbBIX MO3UIUN OILIEHUBATh CTPOCHUE, XUMUYe-
CKUH U MUHEPAJBHBIA COCTaB 3€MHOUM KOpBI, MOP(OJIOTHUIECKHEe 0OCOOEHHOCTH U T'eHe-
TUYECKUE TUIBI MECTOPOKICHUIN TBEPBIX MOJIE3HBIX UCKOMAEMBIX MPH PEIICHUU 3a7a4
[0 PALMOHAJBHOMY M KOMIUIEKCHOMY OCBOEHHUIO T'€OpECYpPCHOrO IMOTEHIMANIa HEIp
(OIIK-4);

— TFOTOBHOCTb HCIIOJIb30BaTh HAay4YHbIE 3aKOHbI W METOJbl MPHU TE€OJIOro-
IPOMBIIIUICHHON OLIEHKE MECTOPOXKACHUI TBEPABIX MOJE3HBIX MCKOMAEMbIX M TOPHBIX
otBo10B (OIIK-5);

— TOTOBHOCTb MCIOJIb30BAaTh HAYYHBIE 3aKOHBI K METOJIbI IIPU OIIEHKE COCTOSHUSA
OKpY’Karolien cpenbl B cepe GyHKINOHUPOBAHUS MPOU3BOACTB 110 HKCIUTYaTaI[MOHHOM
pa3Beke, J00bIUe U epepaboTKe TBEPABIX MOJE3HBIX UCKOMAEMBIX, a TAKXKe MPU CTPO-
UTEIIbCTBE U IKCILTyaTalMK moa3eMHbIX 00bekToB (OITK-6);

— yYMEHHE MOJIb30BAaThCSA KOMITBIOTEPOM KaK CPEJICTBOM YHPABICHUS U 00paboT-
k1 nHPopMannoHHbIX MaccuBoB (OITK-7);

— CIIOCOOHOCTH BbIOMpaTh U (WJIHM) pa3pabaThiBaTh OOECIEUeHUE UHTETPUPOBAH-
HBIX TEXHOJIOTMYECKHX CHCTEM 3KCIUTyaTallUOHHOM pa3BeIKH, TOOBIYM U MEpepadOTKu
TBEPJIBIX MOJE3HBIX UCKOMAEMBIX, a TAKKE MPEANPUATUNA MO0 CTPOUTENBCTBY M IKCILTya-
Talliy MOJI3EMHBIX 00OBEKTOB TEXHUYECKUMH CPEICTBAMU C BHICOKMM YPOBHEM aBTOMa-
tusanuu ynpasiaceaus (OITK-8);

— BJIaJICHME METOJIaMHU aHalu3a, 3HAHUEM 3aKOHOMEPHOCTEW NOBEACHUS U
yIpaBJICHUSI CBOWCTBAMHU TOPHBIX MOPOJA U COCTOSTHUEM MAacCHBa B IMpoleccax J0O0bIYU
U TiepepaboTKU TBEPHBIX TOJIE3HBIX MCKOIMAEMBIX, a TAK)KE MPU CTPOUTEIHCTBE M IKC-
TUTyaTalyy Moa3eMHbBIX coopykenuit (OITK-9);

— BJIaJICHUE HABBIKAMU aHaJM3a FOPHO-TEOJIOTUMYECKHUX YCIOBUI MPH AKCIUTyaTa-
MOHHOM pa3Belke U A0ObIYE TBEPABIX MOJE3HBIX HMCKOMAEMbIX, & TaKKe MPU CTPOU-
TENBCTBE U AKCILIyaTaIluH MoA3eMHBIX 00beKTOB (ITK-1);

— BJIaJICHHE METOJAaMH PalMOHAIBHOIO M KOMIUIEKCHOTO OCBOEHHS reopecypc-
Horo noteniuana veap (I1K-2);

— BJIaJICHUE OCHOBHBIMHU MPHUHITUIIAMH TEXHOJIOTUN HKCIUTyaTallMOHHOW pa3Bej-
KM, TOOBIUM, IepepabOTKH TBEPABIX MOJIE3HBIX MCKOMAEMBbIX, CTPOUTEIHCTBA U IKCILTY-
aTarnuu moa3eMubix 00bekToB (ITK-3);

— TOTOBHOCTb OCYIIECTBIISATh TEXHUYECKOE PYKOBOACTBO TOPHBIMU U B3PBIBHBIMU
paboTaMu MpH IKCILTyaTaIIMOHHON pa3BeJiKe, 100bIYEe TBEPABIX MOJE3HBIX UCKOMAEMBbIX,
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CTPOMUTENBCTBE M 3KCIUTyaTallUHd MOJ3EMHBIX OOBEKTOB, HEMOCPEICTBEHHO YIIPABIIATH
IIpoLEeccaMH Ha IPOU3BOJICTBEHHBIX 00BEKTAX, B TOM YHCJIE B YCIOBHUIX YPE3BbIUANHBIX
curyaruii (I1K-4);

~ TOTOBHOCTb JJI€MOHCTPHUPOBATh, HABBIKU Pa3pabOTKU IUIAHOB MEPONPUATUI IO
CHM)KEHUIO TEXHOTN€HHON Harpy3Ku IPOM3BOJICTBA HA OKPYKAIOUIYIO Cpeay IpH 3KC-
IUTyaTallMOHHOM pa3Beke, 100bIue U nepepadoTKe TBEPAbIX MOJE3HBIX UCKOMAEMBbIX, a
TaK)Ke MPU CTPOUTENLCTBE U IKCIUTyaTaliu MoA3eMHbIX 00bekTOB (I1K-5);

~ HCIIOJIb30BaHHE HOPMATUBHBIX JOKYMEHTOB IO O€30MAaCHOCTH U MPOMBIIIIICH-
HOM CaHWTapuu INIpU NPOEKTUPOBAHUM, CTPOUTENIBCTBE M JKCIUTyaTallUU IPEIITPUATUN
0 DKCIUTyaTallMOHHOW pa3BeiKe, 100bIYe U NepepaboTKe TBEPABIX MOJE3HBIX UCKOIae-
MBIX U MOA3eMHBIX 00beKTOB (I1K-6);

— yYMEHHE OIpEeAesTh MPOCTPAHCTBEHHO-TEOMETPUUECKOE IOJIOKEHHE OObEeK-
TOB, OCYUIECTBJIATh HEOOXOUMbIE T€0I€3NUECKIE U MapKILIEeHAepCKUe U3MepEeHHs], 00-
pabaThIBaTh M MHTEPIPETUPOBATH UX pe3ynbTaThl ([TK-7);

— TOTOBHOCTb IIPUHUMAaTh Y4aCTHE BO BHEAPEHUM aBTOMATHU3UPOBAHHBIX CHCTEM
yrpasinenus npoussojactsoM (I1K-8);

— BJIAJICHUE METOJAaMH T€O0JIOTO-IIPOMBIIUIEHHON OLIEHKH MECTOPOXKIECHUN IO-
JIE3HBIX MCKOMAaeMbIX, TOpHBIX 0TBO0B (ITK-9);

— BJIaJICHUE 3aKOHOJATEIbHBIMU OCHOBAMH HEAPONOJIb30BaHUS U 0OecrneueHus
AKOJIOTMYECKON U MPOMBIIIJIEHHON 0€30MacHOCTH paloT MpH 100kIue, nepepadboTKe Mmo-
JIE3HBIX MCKONAEMBIX, CTPOUTENIBCTBE M AKCILTyaTallMM NOA3eMHBIX coopyxeHuil (ITK-
10);

— CIIOCOOHOCTH pa3pabaThIBaTh U JOBOAMUTH O UCIIOJIHUTEICH HAPSABI U 33aHUS
Ha BBINOJIHEHUE TOPHBIX, TOPHO-CTPOUTEIBHBIX U OYPOB3PBIBHBIX PabOT, OCYIIECTBIATH
KOHTPOJIb KayecTBa padboT 1 00ecreurnBaTh NPaBUILHOCTD BBIIIOJHEHUS UX UCIIOJIHUTE-
JSIMU, COCTaBJIATH TpauKky padOT U MEPCHEKTUBHBIEC MJIAHbI, HHCTPYKIIMHU, CMETHI, 3a-
SBKU Ha Matepuaibl 1 000pyI0BaHKE, 3aMOJHITh HEOOXOAUMbIE OTUETHBIE JJOKYMEHTHI
B COOTBETCTBUH ¢ ycTaHOBIeHHBIMH (popmamu ([TK-11);

— TOTOBHOCTb ONEPATHBHO YCTPAHSITh HAPYIICHHs NMPOU3BOJACTBEHHBIX IPOLIEC-
COB, BECTH MEPBUYHBIN yUeT BBIMOJHAEMBIX padOT, aHaJTU3UPOBATH ONEPaTUBHbBIC U Te-
KyIIHEe MOKa3aTelu MPOU3BOACTBA, 0OOCHOBBIBATH MPEAJIOKEHUS 110 COBEPIICHCTBOBA-
HUIO opranu3armu npoussoctia (I1K-12);

— YMEHHUE BBINOJHATh MAPKETHHIOBBIE MCCIEIOBAHMS, MPOBOAUTH SKOHOMUYE-
CKHUW aHaJIM3 3aTpaT sl pealn3aluy TEXHOJOTHYECKUX IMPOLIECCOB M IPOU3BOJCTBA B
uenom (ITK-13);

~ TOTOBHOCTb Y4aCTBOBATh B UCCJIEIOBAHUSAX OOBEKTOB MPOPECCUOHATBHOM Jesi-
TEJILHOCTU M UX CTPYKTYpHBIX 3emenToB (I1K-14);

— yYMEHHUE M3y4YaThb U UCIOJIb30BaTh HAYYHO-TEXHUYECKYIO0 HHPOpMaLKIO B 001a-
CTH 3KCIUTyaTallHOHHON pa3BeAKH, 10ObIUM, epepabOTKU TBEPbIX MOJE3HBIX UCKOMa-
eMBbIX, CTPOHUTENIBCTBA M IKCILIyaTaluu MoA3eMHbIX 00bekToB (ITK-15);

~ TOTOBHOCTbH BBINOJHSATH SKCIIEPUMEHTAIbHbIE U Ja00paTOPHbIE UCCIIETOBAHMS,
MHTEPHPETUPOBATH MOJYYEHHBIE PE3yIbTaThl, COCTABIATh M 3amuiath oTdersl (I1K-
16);

— TOTOBHOCTb HCIIOJIB30BATh TCXHHYCCKHEC CPCACTBA OIIBITHO-ITPOMBIINIJICHHBIX
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UCIIBITaHUI 000PYJIOBaHUSI U TEXHOJIOTHI MPHU AKCILTyaTallMOHHOM pa3Bejke, J00bIue,
nepepadoTKe TBEPAbIX IMOJE3HBIX MCKOMAEMbIX, CTPOUTEIHCTBE M JKCIUTyaTalluy MOJI-
3eMHBIX 00bekTOB ([1K-17);

— BJIaJICHWE HABBIKAMHM OpraHU3aluu HayyHO-HccienoBaTenbckux padot (ITK-
18);

— TOTOBHOCTb K pa3pabOTKe MPOEKTHBIX NHHOBAIIMOHHBIX PELICHUH MO 3KCILTya-
TallMOHHOW pa3Benke, 100bIYe, nepepadoTKe TBEPAbIX MOJE3HBIX MCKOMAEMbIX, CTPOU-
TENBCTBY M dKCILTyaTalMu moa3eMHbix 00bekToB (ITK-19);

— yMeHHue pa3pabarbiBaThb HEOOXOAMMYIO TEXHHYECKYI0O U HOPMATUBHYIO JOKY-
MEHTAIMI0 B COCTaBE TBOPYECKUX KOJUIEKTUBOB M CaMOCTOSITENIbHO, KOHTPOJIMPOBAThH
COOTBETCTBHE TMPOEKTOB TPEOOBAHUSM CTAHIIAPTOB, TEXHUYECKUM YCIOBUSM H JIOKY-
MEHTaM MPOMBIIUICHHOM 06€3011acHOCTH, pa3padaThiBaTh, COrNIACOBBIBATh U YTBEPKIATh
B YCTAHOBJICHHOM TIOPSJKE TEXHUYECKUE, METOJUYCCKHNE M MHBIC JOKYMEHTHI, peria-
MEHTUPYIOIIHE TOPSAI0K, KaueCTBO M OE€30MaCHOCTh BBIMIOJHEHUS] TOPHBIX, TOPHO-
CTPOHUTEIIbHBIX U B3pbIBHBIX padot (I1K-20);

— TOTOBHOCTb JIEMOHCTPUPOBATH HABBIKM Pa3zpabOTKH CHUCTEM MO OOECIEYEHUIO
HKOJIOTUYECKOM M IPOMBILICHHON 0€30MMacHOCTH MPH MPOU3BOJICTBE PabOT MO IKCILTY-
aTallMOHHOW pa3BejiKe, 100bIue U nepepaboTKe TBEPABIX MOJIE3HBIX UCKOMAEMbIX, CTPO-
UTEIIbCTBY M SKCILTyaTaluy Mo13eMHbBIX 00bekToB ([1K-21);

— TOTOBHOCTH paboOTaTh C MPOTPAMMHBIMU MPOYKTaMH OOIIETO U CIIEUAIBLHOTO
HA3HAYEHUS U1 MOJICTUPOBAHUS MECTOPOXKIACHUN TBEPIBIX IMOJE3HBIX MCKOMAEMBbIX,
TEXHOJIOTUI 3KCIUTYyaTallMOHHOM pa3BeKU, JOOBIYM U IEPEpabOTKU TBEPABIX MOJIE3HBIX
MCKOIIAeMbIX, IPU CTPOUTEIHLCTBE U IKCIUTyaTalluU MOJI3€MHBIX OOBEKTOB, OLIEHKE KO-
HOMHUYECKON 3(P(HEKTUBHOCTH TOPHBIX U TOPHO-CTPOUTENIBHBIX pabOT, MPOU3BOICTBEH-
HBIX, TEXHOJIOTUYECKUX, OPTAaHU3AIMOHHBIX U (PMHAHCOBBIX PUCKOB B PHIHOYHBIX YCJIO-
Busx ([1K-22);

— CIIOCOOHOCTh M TOTOBHOCTH CO3/IaBaTh M 3KCILTyaTUPOBATh 3JIEKTPOTEXHUYE-
CKHUE€ CUCTEMBbI TOPHBIX MPEANPUATHH, BKIIOYAIOUIUE B C€0s1 KOMIUIEKTHOE AJIEKTPO000-
PYJIOBaHHE 3aKPBITOTO W PYJAHHYHOTO HCIIOJHEHUS, JICKTPUICCKUE CETH OTKPBITHIX U
MO/I3EMHBIX TOPHBIX M TOPHO-CTPOUTEIBHBIX PabOT, B TOM YHCIIC B YCIOBHSIX YPE3BBI-
yaiineix cutyanui (IICK-10.1);

— CIOCOOHOCTH M TOTOBHOCTH CO3/IaBaTh U AKCIUTYaTUPOBATh CUCTEMBI 3aIIUTHI U
aBTOMATHUKU C UCKPOOE30MAaCHBIMU IIEMSIMU YIIPABJICHHS, a TaKKe KOMIUJIEKCHI o0ecrie-
YEeHHsI AJIEKTPOOE30MacHOCTH U 0€30MacHON 3KCIUTyaTallud TEXHOJOTUYECKUX YCTaHO-
Bok (ITCK-10.2);

— CIIOCOOHOCTH CO3/1aBaTh W IKCILUTYaTHPOBATh JEKTPOMEXaHHMUECKUE KOMILICK-
ChbI MAIlIH U 000PYI0BaHUS TOPHBIX MPEANPUITHHI, BKIIIOYAs JICKTPOIPUBOJIBI, TPE00-
pa3oBaTeNIbHBIC YCTPOWCTBA, B TOM YHKCIIE 3aKPHITOTO U PYJHUYHOTO B3PHIBO3AITUIIICH-
HOTO UCTIOTHEHUs, U uX cucteMsl ynpasienus (IICK-10.3);

— CIMOCOOHOCTHh M TOTOBHOCTBH CO3/1aBaTh U JKCIUTyaTHPOBATh CHUCTEMbl aBTOMa-

THU3AIINN TCXHOJOTMYCCKUX HpOHCCCOB, MallInuH " YCTaHOBOK FOpHOI‘O HpOI/IBBOI[CTBa
(TICK-10.4).



B pe3ysnbTaTe 0cBOCHUSI KOMIETEHIIMN CTYIEHT AOJKEH:

3HATh:

— COBPEMEHHBIE METOIbl K METOI0JIOTHUIO HaydHbIX HccienoBanuii (OK-1, T1K-
17, TIK-18, OIIK-5);

— OCYIIECTBIIATH CIIOKHBIC DKCIIEPUMEHTHI M HAOJII0IeHNUST; 00pabaThIBaTh U aHa-
JU3UPOBATh PE3yNbTaThl IKCIIepuMeHTOB U HaOmoaeHui (OK-2, OIIK-2, OIIK-6, TIK-
17, IIK-18, TIK-22);

— OCHOBHBIC MPUHITUIIBI U 3TAIbl cMHTE3a cucteM aBToMatuku (ITCK-10.2);

— OCHOBHBIE MPUHIIUATIBI aHAIM3a TOPHO-TEOJOTHUECKHUX YCIIOBUM U TEXHOJIOTUN
skcruryatanronHou passenaku (I1K-1, ITK-2, ITK-4, ITK-5, TIK-6, T1K-10, T1K-12, T1K-9,
[TK-13);

— 9Tarbl pa3pabOTKU TEXHUYECKON TOKYMEHTAIlMU, CBA3aHHOM C dKCILTyaTaluen
COOTBETCTBYIOIIETO TexHonornyeckoro npouecca (I1K-4 T1K-5, IIK-11, ITK-19, IICK-
10.4);

- 0COOCHHOCTH yCTPOMCTBA, GYHKIIMOHUPOBAHUS M SKCIUTyaTaIlluN TEXHOJIOTHYE-
ckoro oobekTa (00opynoBanus TexHonornaeckoro nporecca) (ITK-3, IK-5, T1K-7, TIK-
12);

— COJIEpXaHUE U MOCIIE0BATEIBHOCTh 3TANOB NIPOU3BOJICTBA (WK JOOBIUN)
MPOIYKIUHU (CHIPbs) TPEOyEeMOTo KauecTBa, 3aIaHHOT0 KOJIMYECTBA IPU HAMMEHBIIINX
3atparax oo6mectBenHoro Tpyaa (I1K-3, I1K-6, ITK-10, ITK-11, I[TK-12, I[TK-13, I1K-14,
[TK-19, T1K-22);

— TEOPETHUYECKUE W MPAKTHYECKHE OCHOBBI MOJCIMPOBAHUS TEXHOJOTUYECKOTO
obbekTa (mporiecca) o Teme uccienoBanuii (I1IK-15, ITK-16);

— MPUKIATHBIE MPOTPAMMHBIE CPEJCTBA, MPUMEHSIEMbIE MPU PEUICHUU HAy4YHO-
TEXHUYECKUX 3a7a4 1o Teme uccnenosanuii (ITK-15, [TK-16, OITK-7, OIIK-8);

— TpeboBanus nHPopManmonnoi 6e3zomacHoctu (I1K-18);

— OCHOBBI TpaBUJI YCTPOMCTBA M TEXHUYECKON SKCILTyaTalluu 3JIEKTPOYCTaHO-
BOK, MpaBuja 6e3zonacHoct Ha nmpoduinbHbIX npeanpusatusax (I11IK-8, T1K-9, ITK-11, TTK-
12, [ICK-10.1, [ICK-10.3);

— METOJbI 3alUThI MPOU3BOACTBEHHOTO MEPCOHANIA U HACEICHHS] OT BO3MOKHBIX
MOCIICACTBHI aBapui, katactpod, cruxuitHbix oexcteuii (OK-9, I1K-9, ITIK-11, ITK-12);

— METOJIbl, MPUEMbl 0OYYEHHs, BOCIUTAHUSI U TBOPUYECKOTO PA3BUTHUS JIMYHOCTH
(OK-3, OK-6, OK-7, OK-8, OIIK-2, I[1K-21);

— 3aKOHOMEPHOCTEH MOBEJICHUS M YIPABIICHUS CBOMCTBAMHU TOPHBIX TIOPOJ U CO-
CTOSTHUEM MAacCHBa B IpoIleccax JOObUU U MepepabOTKH TBEPBIX MOJE3HBIX MCKOIIae-
mbix (OI1K-6, OIIK-8, OITK-9);

— CHEUHATbHYIO TUTEPATYPy, HOPMATUBHYIO U TEXHHUUYECKYIO JIOKYMEHTALIUIO U
JIPYTYI0 HAYYHO-TEXHUYECKYIO0 MH(POPMAIIHIO O JOCTHKEHUSX OTEUECTBEHHOU U 3apy-
OEXHOM HayKu U TEXHUKU B cOOTBeTCTBYMoMIeH obnactu 3Hanuit (OK-1, OK-3, OK-4,
OK-5, OIIK-1);

— mpaBwia 0OPMIICHUS OTYETOB, JOKJIAIOB U COOOIEHUH IO pe3ybTaTaM BbI-
nosHeHHbIX uccnenoBanuii (OITK-1, OITK-3, OIIK-4);



— METOJUKY COCTABJICHHS ONKMCAHUSI PUHLIUIIOB JEHCTBUS U YCTPOMUCTBA U JPY-
rve GopMbl TEXHUUECKON JOKYMEHTAIMH, COIPOBOK/IAIOIIEH MPOIIECChl TPOESKTUPOBA-
Hus m3nemmi (ITK-20, TTK-21).

yMeTh:

— (opmynupoBaTh Hay4dHYIO MPOOIEMATHKY, 0OOCHOBBIBATH IEH U 3a1a9U
Hay4yHO-TeXHHuYecKo# nesreiapHocTH (OK-1, OK-3);

— coOuparb UCXOAHbIE UH(OPMAIIMOHHBIE JAHHBIX JJI PEIICHUS] HAyYHO-
TEXHUYECKUX MPOOJIeM ITyTeM padOThI C TFOOBIMH BHIAMH JINTEPATYPHBIX NCTOYHUKOB
(OK-2, OK-4, OK-5, OIIK-1, T1K-2, TTIK-15);

— OCYIIECTBIIATH CIOKHBIC YKCIIEPUMEHTHI I HAOJII0IeHHUST; 00pabaThIBaTh M aHa-
JU3UPOBATh PE3yNbTaThl SKCIIepuMeHTOB U HabmoaeHuit (OK-3, OK-6, I1K- 17, TIK-
18);

~ BBISIBJISITH CYHIECTBEHHBIE CBSA3M M OTHOIICHHS MEX]y pa3IMUHbIMU DJIEMEH-
tamu uHpopmaryu (I1K -17, T1IK-18);

— paspabaThIBaTh U BHEAPSTH IUIAHBI M IPOTPAMMbBI MHHOBAITMOHHOW JIEATEIHLHO-
ctu Ha npeanpustan (OK-7, IIK-14, TTK-18, T1K-19)

— TMPOBOJAUTH HAYYHBIC UCCIEAOBAHUS IO OTACIbHBIM pa3jeiam (dTarnam, 3ajia-
HUSIM) TEMBI B KA4ECTBE OTBETCTBEHHOTO UCITOJTHUTEIIS MU COBMECTHO C HAYYHBIM PY-
koBojuteinem (OIK-2, TTK-17);

— HCTOJH30BaTh HAYYHBIC 3aKOHBI 1 METOJIBI IIPH OIEHKE COCTOSHUS OKPY Karo-
el cpeapl B chepe pynkimonnposanus npousoacts (OIIK-5, OIIK-6, OITK-9);

~ y4acTBOBATh B MIPOCKTUPOBAHUS CUCTEM aBTOMATH3aLMU TEXHOJIOTUYECKOTO
nporiecca (oobekra) (OIIK-2, T1K-22);

— y4acTBOBaTh B Pa3pabOTKe TEXHUYECKON JOKYMEHTAINH, CBI3aHHOM C TIPO-
deccuonansHol aesrenpHoCcThIO (OITK-3, OITK-4, ITK-1, ITK-11);

— y4acTBOBaTh B pa3pabOTKe BapUAHTOB pPEIICHUS TPOOJIEM, CBI3aHHBIX C MPO-
n3BOACTBOM 10 ipoduto uccnenoranuii (I1K-1, I1K-2, IIK-10, I1K-12, ITK-13, T1K-
14);

— y4acTBOBaTh B pa3pabOTKe BapHAHTOB PEIICHUS IPOOIEM, CBI3aHHBIX C aBTO-
MaTH3amuen mpou3BoACTB 1o npoduitro uccnenoanuii (IICK10.3, [ICK-10.4);

— HCIMOJB30BaTh B MPAKTUYECKOU IEATEbHOCTH MPUHIIMITBI CHHTE3a CUCTEM aB-
tomatuzanuu u aBromatuku (IICK10.2);

— HCTOJH30BaTh OCHOBHBIC 3aKOHOMEPHOCTH, JICHCTBYIOIIHE MMPU MTPOTCKAHUU
MCCJIEYEMbIX TEXHOJOTHUYECKHUX MPOIIECCOB WK B MPOIIECCE PAOOTHI UCCIIETyEMBbIX
texHoiornueckux oowvekToB (I1K-3, I1K-4, I1K-5, TIIK-6, I1K-7, T1K-8, I1K-9, TIK-19,
[1K-20, [IK-21, TICK-10.1);

— OCYIIECTBUTH UACHTUPUKAINIO TEXHOJIOTHIECKUX 00BEKTOB (IIPOLIECCOB) U
MOCTPOEHNE MAaTEMAaTUYECKUX, KOMIIBIOTEPHBIX WK HaTypHbIX Mozenei ([1K-16, OTIK-
7, OIIK-8)

— HCTOJL30BATh MMEIATOTHIECKUE TEXHOJIOTHH B YI€OHOM ITpOIIecCe, BIAICTh
mactepctBoM obO1eHus (OK-8).



— paboTaTh B KOMaH/ie, TOJIEPAHTHO BOCIPUHUMAS COLUANIbHBIE, STHUYECKUE,
KOH(eccuoHalbHbIe U KyJIbTypHBIe paznudus (OK-6, OK-7, OK-8, OK-9, OIIK-1,
OIIK-2);

— COCTaBJISITh OMMCAHUS IPUHIIMIIOB JICUCTBUS U YCTPOICTBA MPOEKTUPYEMBIX
U3JIeTui 1 O0BEKTOB C TPAMOTHBIM OOOCHOBAHUEM MPUHSITHIX TEXHUUECKUX PEIICHUM
(OIIK-1, OIIK-3, TIK-3);

~ y4acTBOBATh B COCTABJICHUH MPAKTUUECKUX PEKOMEH 1AM 110 UCTI0JIb30Ba-
HUIO Pe3yIbTaTOB HccienoBanuii u paspadorok (IIK-17, IIK-19, TIK-20, T1K-21);

~ Y4acCTBOBATh B COCTABJICHUU IIJIAHOB U METOJIMYECKUX MPOrpPaMM UCCIIEI0BA-
Huit u paspadotok (IIK-17, ITIK-19, T1K-20, T[1K-21);

— cllenaTh OTYET B MUCbMEHHOM (hOpMe Ha PYCCKOM SI3bIKE 10 Pe3yJibTaTaM HC-
cienoanmii (OK-1. OK-3, OIIK-1, OIIK-3);

— clenaTh COOOIICHNE WM JOKJIA/ M0 pe3ybTaTaM aHajn3a MoKa3aTesie B yCT-
Hol (opme Ha pycckoM si3bike (OK-2, OK-3, OIIK-1).

BJIA/I€Th:

— METOJaMHU U METOJ0JIOTHel HaydHO-TeXxHruUecKol aestenbHoctu (ITK-2, TIK-
15, TIK-17);

— crnenupuIecKoil TepMUHOJIOTHEH HaydHO-TeXHInUecKon nesteinpbHoctr (OITK-
1, ITIK-17);

— HaBBIKAMU aHAJIM3a U UCIOJIb30BAHUS PA3IMYHBIX HICTOYHUKOB HH(OpMaIUu
JUTS perreHus noctapieHHbIx 3a1a4d (OK-1, OK-3, OIIK-1);

— METOJaMH BEIOOpa Ha OCHOBE aHAJIM3a ONTUMAJIBHOTO BapHaHTa IMOCICACTBUI
texanueckux pemenns (OK-2, OIIK-2, OIIK-4, I1K-10, T1K-11, I[1K-12);

— MEeToJaM IMpUMEHEHUsI HH(HOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT U
JUTS pEIICHUST HayYHO-TEXHUUSCKUX 3a1a4 podeccuonanbHoi aestenpaocT (OITK-1);

— HaBBIKAMHU OpPTaHU3AINH CJIOKHBIX SKCIIEpUMEHTOB 1 HaOmoaeHui (OK-2,
OIIK-2, TIK-17, T1K-18);

— HaBBIKaMU 00paOOTKHU M aHAJIU3a PE3yJIbTATOB HKCIIEPUMEHTOB U HAOIIIOICHHI
(OK-1, IIK-17, TIK-18);

— HaBBIKaMU MPOBEJCHUS HAYYHBIX MUCCJIEI0BaHUMN 110 OTACJIBHBIM pa3jeiam
(?TanmaM, 3a1aHUSIM) TEMbI B KAYECTBE OTBETCTBEHHOT'O UCIIOJIHUTEISI MJIM COBMECTHO C
Hay4dHbIM pykoBoauTeneM (OK-2, OIIK-2, ITIK-17, TIK-18, T1K-19, ITK-20);

~ HaBBIKAMU COCTABJICHUS IPAKTUYECKUX PEKOMEHIALIUM 110 UCTIOIb30BAHUIO PE
3yJbTaTOB HccienoBannii u pazpadorok (I1K-18, ITK-19, TIK-20, TTK-21, [TICK-10.1,
[1CK-10.2)

— HaBBIKAMU aHaJIM3a U MPUMEHEHUS Pa3IUYHBIX UCTOYHUKOB MH(OPMALINY J1JIs
pemieHust mocraBiaeHHbIX 3a1a4 (OIIK-1, ITK-2);

— HaBBIKAMU aHAJIM3a U OIIEHKU (DaKTOPOB U YCIOBUH, OKA3bIBAIOIINX BIUSHUE
Ha peneHuu npaktudeckux ponpocos (I1K-6, ITK-7, TIK-8, T1K-9, T1K-10, I1K-13, T1K-
14),

— YHUCJICHHBIMHU MCTOdAaMU peH_ICHI/IH Hay‘lHO'HpaKTI/IIICCKI/IX 3ada4 ¢ IOMOIIIBHO
SBM (IIK-16);
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~ MPUKIATHBIMU OPOrPAMMHBIMU [TaKETaMU JJIs PEIICHUS 3a7a4 HayYHO-
texauueckoit nesrenpHoctu (ITK-4, TIK-5, TTK-15, TIK-16, OIIK-7, OIIK-8, OIIK-9);

— COBPEMEHHBIMU CPEICTBAMHU MAaTEMAaTUIECKOTO U (PU3HUUECKOTO MOJICTUPOBA-
aus (ITIK-15, [IK-16, OIIK-7, OIIK-8);

— METOJaMH ¥ IpHeMaMH IPOSKTUPOBAHUS U Pa3pabO0TKH CHCTEM aBTOMATH3a-
uu (IICK-10.4);

— METOJaMH PaIlMOHAILHOTO U KOMIUJIEKCHOT'O OCBOEHUS T€OPECYPCHOTO MOTEH-
rmana veap (ITK-1, TIK-2, ITK-3, ITK-4, T1K-5, T1K-6);

— HCTOJH30BaHMSI OCHOBHBIX METOOB 3aIUTHl TPOU3BOJICTBEHHOTO MIEpCOHANA U
HACEJICHUsI OT BO3MOXHBIX IMOCIIEICTBUI aBapuid, KaTacTpod, CTUXUHUHBIX O€ICTBUI
(OK-8, OK-9, OIIK-2, [1K-7, TIK-9);

— MpUEeMaMH U METOJAMHU JIJIS U3JI0KEHUS pe3yJIbTaTOB HAy4YHO-
MCCJIeIOBATENLCKON JIEATEILHOCTH, TPUMEHEHNE HAYYHO-TIPAKTUIECKUX PE3YyIbTaTOB B
obpazoarensHoi chepe (ITK-19, ITIK-20, T1IK-21, TICK-10.2);

— HaBBIKAMHU MTOCTPOCHUS TPUYMHHO- CJICICTBEHHBIX CBSA3CH MEXKTy MOKa3a-
temsimu (OK-1, OK-3, TIK-3, T1K-10);

— HaBBIKAMU COCTABJICHHSI ONMCAHUSI PUHIIATIOB JICHCTBUS U YCTPONUCTBA MTPOCK-
TUPYEMBIX U3JENHH U OOBEKTOB C TPAMOTHBIM OOOCHOBAHHMEM MPUHATHIX TEXHUYE-
ckux pemennii (OITK-3, OIIK-4, [1K-1, 11K-3, TIK-4, [1K-5, T1K-6, I1K-7, TIK-8, [1CK-
10.1, IICK-10.3, TICK-10.4);

— HaBBIKAMU COCTABJICHHS OTYETA B MUCbMEHHON (hOpME Ha PYCCKOM SI3bIKE IO
pe3yibraram ananmsa nokasareneit (OI1K-3, OK-1, OIIK-1);

— CIIOCOOHOCTH C/IeNIaTh COOOIIEHUE UITH TOKJIaJ [0 pe3ysibTaTaM aHajlu3a I0-
Kazaresnei B yctHo# popme Ha pycckom sizbike (OK-1, OK-6, OITK-1);

— HaBBIKaMU pa3pabOTKU U BHEIPEHUS IJIAHOB U MPOTPAMM MHHOBALIMOHHOM J1e-
stenbHOCcTH Ha ipennpusitun (I[1K-7, TIK-8, TTK-10)

— CpeACcTBaMU KOMMYHHUKAITUU B YCTHOW M TUCBMEHHON (hOpMax Ha PYCCKOM H
WHOCTPAHHOM $13bIKaxX JUIsl pELIeHUs 3a/1a4 MEKIMYHOCTHOTO U MEKKYJIBTYPHOTO B3au-
monericteus (OK-6, OK-7, OINIK-1);

— METOJaMH U TIpueMaMu caMoopranu3anuu u camooopaszopanus (OK-3, OK-4,
OK-5, OIIK-5, OIIK-6).

3. COAEPKAHUE ITPOT'PAMMBI 'OCYJAAPCTBEHHOI'O DK3AMEHA

[IporpamMma rocyapCTBEHHOTO SK3aMEHA BKJIIOYAET YYEOHBIN MaTepuai Cieny-
FOLIUX JUCLMILUINH:

1. OcHOBBI aBTOMATH3aLIMKA TOPHOTO MTPOU3BOICTBA.

2. ABTOMaTH3a1Ms MallliH U YCTAHOBOK T'OPHOT'O IMPOU3BO/ICTBA.

3. DneKTpooOOpyI0BAHUE U NEKTPOCHAOKEHUE TOPHBIX IPEATPUSTUM.

4. ABTOMAaTU3MPOBAHHBIN 3JEKTPONPHUBO]] MAIIUH U yCTAHOBOK INAXT M PYyIHH-
KOB.

5. Unentuduxanus u MoaeIMpoBaHUE TEXHOIOTHYECKUX OOBEKTOB.

6. TexHuyeckue cpecTBa aBTOMaTU3aLIUH.

7. IIpoMBIIITIEHHBIE CUCTEMBI YITPABIICHUS.
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8. MuKpompoIeccopHbIe CHCTEMBI YIIPABICHUS B TOPHO-METAILTYPTUUECKOM OT-
paciu.
9. TexHoJOTHYECKHE U3MEPEHUS U TIPUOOPHI.

Ha rocyaapcTBeHHBIN SK3aMEH BBIHOCSTCS CIICIYIONINE Pa3eibl JUCITUTLIHH.

Paznen 1(0ucyuniuna « Ocrogvl asmomamusayuu 20pHO20 NPOU3IBOOCMEBA).

ABTOMATH3AIMsI TEXHOJOTHYECKHMX MAIMIMH U YCTAHOBOK JJIsl T00BIYH YIJIA
HA TOPHOA00BLIBAIONIUX NMPEANPUATHAX. ABTOMATH3AIUA TPAHCHOPTHBIX YCTAHO-
BOK T'OPHOJO00BIBAIOIIMX MPeINPUSITHIA.

Cooeporcanue pazoena 1. TpeboBaHHS K CHCTEMaM aBTOMAaTH3aI[UU TEXHOJIOTH-
YECKUX MAlIUH U YCTAHOBOK JJIsi A0ObuM yriia. [IpuHIUIIBI TOCTpOEHUS, IEPEUCHb U
TEXHUYECKasl XapaKTePUCTUKAa COBPEMEHHBIX CHCTEM aBTOMATU3AIlUU OYHUCTHBIX KOM-
0aifHOB, CTPYTOBBIX YCTAHOBOK M MEXaHU3WPOBAHHBIX Kpernel. TpeboBaHus K cucTeMam
aBTOMATH3aIMH JICHTOYHOTO KOHBEHEPHOTO TpaHCcmopTa. [IpuHIIMIBI TOCTpOCHUS, TIe-
peUYeHb M TEXHHUYECKAs XapaKTEPUCTHKAa COBPEMEHHBIX CHCTEM aBTOMATH3allUH JICH-
TOYHOTO KOHBEWEPHOrO TPaHCHOpTA.

Jlumepamypa x pazoeny 1:[1,2]

Pa3znen 2(oucyuniuna «Aemomamuzayus Mawun u YCMAHOBOK 20PHO20 NPOU3-
600cmea»). ABTOMATH3AIUSI TEXHOJOTHYECKOT0 KOMILUIEKCA BOJOOTINBHBIX yCTa-
HOBOK IIAXThl. ABTOMATU3AIUSI TEXHOJOTHYECKOr0 KOMILIEKCA YCTAHOBOK ISl
NPOBETPUBAHUS F'OPHBIX BHLIPAOOTOK IIAXTHI.

Cooeporcanue pazoena 2. TpeOoBaHUS K CUCTEME aBTOMATH3AIlMN TEXHOJIOTHYE-
CKOTO KOMIIJIEKCa BOJIOOTJIMBHBIX YCTAHOBOK IIaxThl. [lepedyeHp u XapaKTepUCTUKH CY-
MICCTBYIOIINX CHCTEM aBTOMATH3allUd TEXHOJOTHYECKUX KOMIUIEKCOB BOIOOTIMBHBIX
yCTaHOBOK maxT. OO0CHOBAaHME CTPYKTYPHI alllapaTHOro 00ecreueHrs aBTOMaTH3UPO-
BaHHOW CHCTEMbl MOHUTOPUHTA U YIIPABJICHUS TEXHOJOTUUECKHUM KOMILJIEKCOM BOJIOOT-
JUBHBIX YCTAaHOBOK IIaxThl. TpeOOBaHUS K CUCTEME aBTOMATHU3AI[UH TEXHOJOTHYECKOTO
KOMITJIEKCa YCTAHOBOK JUIsl TIPOBETPUBAHMS TOPHBIX BhIPAOOTOK ImaxThl. [lepeueHp u
XapaKTEPUCTHKHU CYIIECTBYIOMIUX CHUCTEM aBTOMATH3aIlUH TEXHOJOTHYECKUX KOMILICK-
COB YCTaHOBOK JIJISI TIPOBETPHUBAHKS TOPHBIX BBIPaO0TOK maxT. OOOCHOBAaHUE CTPYKTY-
pBI aImapaTHOTO OO0SCIEYCHUST aBTOMATH3WPOBAHHOW CHCTEMBl MOHHTOPHHTA U yIIPaB-
JICHUST TEXHOJIOTHYECKUM KOMIUIEKCOM YCTaHOBOK JIJISl TIPOBETPHUBAHUS TOPHBIX BBIpa-
OOTOK IIaXTHI.

Jlumepamypa x pazoeny 2:[1,2]

Pa3znen 3 (Oucyuniuna «nexmpoobopyodosarnue u 21eKmMpOCHAOICEHUE 2OPHBIX
npeonpusamutiy). Y CTPOMCTBO CHCTEMbI JIEKTPOCHAOKeHUs1 (€€ CTPYKTYPHBIX KOM-
NMOHEHTOB) MIAXTHI, BKJIIOYAsl JJIEKTPOTEXHHYECKUE KOMILJIEKChI TEXHOJIOTHYECKUX
YUYACTKOB (CHJIOBOE JIEKTPOreHepupymwilee, KOMMYTAllHOHHOe 00OpYyd0BaHuUe, a
TaKKe CPeJACTBA 3allUTHI OT ABAPUHHBIX U ONMACHBIX cOCTOsIHUIT). IIpuHIIUNIBI pac-
YyeTa W BBIOOpPA JJIEMEHTOB CHCTEMbI JJIEKTPOCHAOKEHUSI TEXHOJOTHYECKOIo
y4acTKa MIaxXThl.

Cooepoicanue pazoena 3. PaccmMaTpuBarOTCs 0COOEHHOCTU YCTPOMCTBA U IKCILTY-
aTalliy CUCTEMBI DJICKTPOCHA0KEHUS MIaXThl, BKJIFOYAs TJIABHYIO TTOBEPXHOCTHYIO, IICH-
TPANBHYIO IMOJI3eMHY310 MOACTAHIIUH, CUCTEMY 3JICKTPOCHAOKEHNS OYMCTHOTO YJacTKa,
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X KOMITOHEHTBI, OTHOCSIINECS K CHJIOBOMY JJIEKTPOTCHEPUPYIONIEMY U KOMMYTAI[H-
OHHOMY 000PYJIOBaHHIO, CPEACTBAMH 3AIUThI OT aBAPUIHBIX M OTIACHBIX COCTOSTHUU.

Jlumepamypa x pazoeny 3:[3,4]

Cooepoicanue pazoena 4. PaccmaTpuBaeTcsi TUIIOBAs CUCTEMA DJIEKTPOCHAOKEHUS
OYMCTHOTO y4acTKa MIaXThl, IPUHIIMITBI pacd€éTa U BEIOOpA €€ KOMIIOHEHTOB, BKIIFOYast
KOMIUIEKTHYIO TPaHC()OPMATOPHYIO MOACTAHIINIO, KaOCIbHYIO CETh, CUIIOBYIO KOMMY-
TAIMOHHYIO ammaparypy.

Jlumepamypa x pazoeny 4: [3]

Pa3nen 5 (Oucyuniuna «Asmomamuzupo8anuviil 31eKmMponpusood Mauiut u
YCMAHOB0OK wiaxm u pyorHuxos»). Oco0eHHOCTH yCTPOHCTBA U yNPaBJieHUs BapuaH-
TAMH CX€M JIEKTPONPUBO/I0B IIAXTHBHIX MOABEMHBIX YCTAHOBOK.

Cooeporcanue pazdena 5. PaccMaTpuBaioTcsi 0COOEHHOCTH YCTPOIMCTBA U HKCILTY-
aTalii aBTOMATU3UPOBAHHBIX PETYIUPYEMBIX JICKTPOIPUBOIOB IMIAXTHBIX MOABEMHBIX
YCTaHOBOK Ha OCHOBE NMPUMEHEHWs JBHUTATENCH MOCTOSHHOTO TOKAa. aCHHXPOHHBIX U
CUHXPOHHBIX JIBUTATEJICH, a TAaK)Ke CPEJCTB PETYIUPOBAHMS: YIPABISCMBIX BBITPSMU-
Tenei , mpeoOpa3oBaTeNiell YaCTOTHI, PEOCTATHBIX U KACKaTHBIX YCTPONCTB yIpaBIICHUS
CKOPOCTHBIMHU PEKUMaMH aCHHXPOHHBIX JIBUTATEIICH

Jlumepamypa x pazoeny 5:[5].

Pasznen 6 (Qucyuniuna «Asmomamuzupo8anHwviii 31eKmponpueood Mawiut u
YCMAHOBOK Waxm U pyOHUK06»). ABTOMATH3UPOBAHHBII YJIEKTPONPUBO/ MAIINH U
YCTAHOBOK 32001HOI rpynnbl 0YMCTHOIO YYACTKA M TPAHCIIOPTHBIX CHUCTEM IIAX-
THBI.

Cooeporcanue pazoena 6: PaccMaTpuBaroTcss 0COOEHHOCTH YCTPONCTBA U SKCILTY-
aTaIly PETyINPYEMbIX JICKTPOMPUBOIOB MOAAYH OYHCTHBIX KOMOAIHOB, BKITIOUAs
BBIHECEHHBIC CHCTEMBI TI0/Ia4uH, JIEKTPOIIPUBOIOB CTPYTOBBIX YCTAHOBOK, MPOXOT4eE-
CKHMX KOMOAWHOB, JICHTOYHBIX, KAHATHO-JIECHTOYHBIX M CKPEOKOBBIX KOHBEHUEPOB, JIOKO-
MOTHBHOTO TPAHCIIOPTA MIAXTHI.

Jlumepamypa x pazoeny 6:[5].

Pasznen 7(Oucyuniuna « Moenmupuxayus u mooenuposanue mexHoni02uieckux
06vexmos»). Kimaccupukanmus 1 BUIbI MATEMATHYECKUX MOJIeJIeii TEXHOJI0TnYe-
CKHX 00BEKTOB. JTalbl, METOAbI, BUJAbl H KPUTEPUH HAEHTH(PUKALIMN TEXHOJIOTH-
YeCKHX 00bEeKTOB.

Cooeporcanue pazoena (. OCHOBHbIE MOHITUSA U TepMUHOJOTHs. [Ipumepsl pea-
JN3alUA CUCTEM aBTOMATUUYECKOTO perynupoBanus. OObEKT ynpaBlIeHUs, MOJIETh 00b-
exta ympasieHus. Knaccudukarms o0bekToB yrpaBieHuss OcOOCHHOCTH MaTeMaTH4e-
ckux Mozenei. Buasl Mmoeneit, ux dopmsl u kinaccudukanus. [loctpoeHne ananuTiye-
ckux W (uzmdeckux Mozenen. Mnentudukanus kak stan monenupoBanus. OOBEKT,
1eidb W JTanbl WAeHTU(UKAIMK. 3anadd, NPUHIUIBI U KPUTEPUU HJICHTU(DHUKAIWN.
CrpykTypHasi U mapameTpudeckas uaeHTuukamus. Meroabl uneHtudukanuu. Mnen-
TU(UKAIUSA TI0 TIEPEXOJAHBIM XapaKTEPUCTHKaM. AJEKBATHOCTh Mojenei. Kpurepuid
KadecTBa uaeHTUuKauu. [Iporeaypsl orieHUBaHMS.

Jlumepamypa x pazoeny 7:[6,7].

Pasnen 8 (Oucyunauna «Texnuueckue cpedcmea agmomamusayuuy). IAeKTPO-
MArHUTHBIE H TEXHOJIOTHYECKHUE peJie.

Cooepoicanue pazdena 8: OCHOBHBIE TIOHATHUS U KJIaccUPUKAIUSA pelie. DISKTPO-



13

MarHUTHBIEC pesie, KOHCTPYKUUS U MPUHIMUI AeHCTBUA. JIuHaMu4YecKkue CBOMCTBA dJIEK-
TPOMArHUTHBIX pene. TernoBeie pese. TexXHOIOrnuecKue pere.

Jlumepamypa x pazoeny 8:[8,15].

Paznen 9 (Oucyunauna «llpomviuinenusie cucmemst ynpaenenusy): Ilporpam-
mupoBanue IIJIK. SCADA-cucremsl.

Cooeporcanue pazoena 9: Konpurypuposanue moxayiei I1JIK. S3piku mporpam-
MupoBanus coryacHo ctangapty MOK 61131-3. Tunet POU (Program Organization
Unit). [Tone3oBatenbckue tumnbl qanHbx. SCADA-cuctema Ha mpumepe CoDeSys HMI.

Jlumepamypa x pazoeny 9:[9].

Paznen 10 (Oucyunnuna « Muxponpoyeccopmuvle cucmemvl ynpasienus 6 20pHO-
Mmemaniypeuueckou ompaciuy): Ha3HaueHne, TUNBI U IPUHIMIBI IOCTPOEHUS O/1-
HOKPHUCTAJTbHBIX MUKPOKOHTPOJLIepoB. Opranu3anus npepbiBaHuii u padora ¢
noanporpammamu. Opranu3amnusi padoTbl TaliMepoOB-CY4eTYUKOB MUKPOKOHTPOJI-
JgepoB AVR.

Cooepoicanue pazdena 10: HazHaueHue, TUMBI U TIPUHIIUIIBI TTOCTPOCHUS MUKPO-
IIPOIECCOPHBIX cucTeM. DyHKIIMK MakponporieccopoB. OCHOBHBIC Y3JIbI MHKPOIPOIIEC-
copoB (peructpsl, AJIY, mamsaTh mporpaMM M JaHHBIX, PETUCTPHI CIICIHATBHBIX (HYHK-
1uit). Buapl IMH MUKPOTMPOILIECCOPHBIX cUcTeM. PeskxnMbl paboThl MUKPOIPOLECCOPHOM
CUCTEMBI. ApXUTEKTypa MUKporporeccopHbix cucteM (["apBapackas u [IpuHcTOHCKAS,
RISC u CISC). IlponeccopHble UKL M TakThl. [IoHSATHE M cHIOCOOBI OpraHM3aluH
«CTEKa» MUKPOMPOIECCOPHBIX crucTeM. OpraHu3aius CTeKa MUKPOKOHTpoJiepoB AVR.
Buapl 1 criocoOb1 opranuzanuu npepbiBaHuid. [loHsTHE W CITOCOOBI peann3auu «BeK-
TOpoB» TpepbiBanuid. [IpaBuna opranuzanuu oOpaOOTYMKOB MPEPHIBAHUN U TOIIPO-
rpaMM MUKpPOKOHTposuiepoB AVR. Bunbl 1 ocHOBHbIE (DYHKITUM TaltMEPOB-CUETUYHUKOB
MUKpOKOHTpoJuiepoB AVR. Crioco0Obl 3a1anusi pe:KMMOB padOThl U OpraHU3AINK TIPe-
pbiBanui. Peanu3anus 3a1aHHBIX BBIICPKEK BPEMEHU U yIpasieHus B pexume [HINM
BHEIITHUMH YCTPOWCTBAMH.

Jlumepamypa x pazoeny 10: [10,11,12]

Pasznen 11 (Oucyunnuna « Texnonoeuweckue usmepenus u npubopury): MeToabl U
Cpe/ACTBAa U3MepPeHHs NepeMelleHns U MeCTOMO0I0KeHH .

Cooepoicanue pazoena 11

MeTonbl U cpeACcTBa U3MEPEHUS MEPEMEILICHUS U MECTOMOJIOKEeHUsl. Pe3ucTus-
HbIC, HHAYKTUBHBIC, TpaHC(HOpPMATOPHBIE U €MKOCTHBIE U3MEPHUTEIbHbBIE MTpeoOpa3oBa-
TEJM TepeMENIeHUsT U MecTonooxenus. J(uddepeHmanpabie WHIYKTUBHBIE U TPAHC-
dbopmaTtopHbIe U3MEPHUTENBbHBIC MTPeoOpa3oBaTeNu. YIJIbTPA3BYKOBBIC, (POTOAIEKTpHUIC-
ckre U (PoToraJibBaHMYECKUE MPEe0oOpa3oBaTeNid MEPEMEIICHUS U MECTOIOJIOKEHUSI.
KoHcTpykiusi, NPUHIUI JEWCTBUS, TApaMETPhl U METPOJIOTHUECKUE XapaKTEPUCTUKU
CPEICTB U3MEPEHHUS TIEPEMEIICHUS] U MeCTONoIOKeHUsI. OCOOCHHOCTH M3MEPEHUS Tie-
pEMeEIIeHUN U MECTOTIOJIOKEHUS B TEXHOJOTHMUECKHX MPOIIECCaX U yCTAHOBKAX IAXT.

Jlumepamypa x pazoeny 11:[13,14].

4. ®OPMA U ITIOPAJOK INPOBEAEHUSA 'OCYJAPCTBEHHOI'O
IK3AMEHA

dopma NpoBEAECHUS FOCYTapCTBEHHOTO SK3aMEHa — MMChbMEHHAs.
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TpyI10eMKOCTh MOJATOTOBKH K MPOBEICHUIO TOCYIAPCTBEHHOIO IK3aMEHa COCTaB-
aseT 1,5 3a4ETHRIX €IMHUIIBI.

[lepen rocynapcTBEHHBIM 3K3aMEHOM IMPOBOJSATCA 0053aTeNIbHbIE KOHCYJIbTAlUU
o0yyJaroumxcsi o BOMPocaM yTBEPKACHHOU MPOrpaMMbl TOCYJapPCTBEHHOTO AK3aMEHa.

[Ipouenypa npoBeaeHus: TOCYAapPCTBEHHOIO K3aMEHa CIEAYIOIIAsl.

['ocynpapcTBeHHBIN SK3aMEH MPUHUMAET TOCYIapCTBEHHAs 9K3aMEHAIIMOHHAs KO-
muccus (I'9K) B coctaBe nmpeacenaTens - 3apeayroiiero kadeapoit «'opHas 35exTpo-
TeXHHMKa U aBTomMaTka uMm. P.M. JleitboBa» u 1ByX mpenojaBaTesiell U3 coctaBa Kade-
pol «["opHas anmekTpoTexHuka u aBromatuka uMm. P.M. JleitboBa». Pabora ['OK perna-
MeHTupyercs [lonoxxenrnem o rocy1apcTBEHHOM UTOTOBOM aTTECTALlMU BBIITYCKHUKOB
I'OVYBIIO «JIOHHTVY».

ITepen Hawanom sk3ameHa npeacenatens ['OK mpurnamaer B ayIUTOPUIO BCEX
CTYJEHTOB, KOTOPBIE 3K3aMEHYIOTCS B 3TOT JICHb.

CTyAeHTBl BXOAST B ayAUTOPHUIO MO OJJHOMY, OCTABJISIET B CHELIMAIBHO OTBE/ICH-
HOM MECTE CBOM JIMYHBIE BEILIU, JIUTEPATYPY U T.II., U 3aHUMAIOT MECTO B AYJUTOPHHU.

IIpencenarens I'DOK mpoBOAUT KpaTKWil MHCTPYKTaX CTYAEHTOB IO IPaBUIAM
MPOXO0KJIEHUS TOCYAAPCTBEHHOTO AK3amMeHa. CTyJIeHThI MPEAYNPEXKAAIOTCS O YETKOM U
NPaBUJIBHOM 3aMOJHEHUU TUTYJIBHOIO JINCTA 3K3aMEHAIIMOHHOM TETpaau, a TakXKe O
TOM, YTO OTBETHI Ha BOIPOCHI HEOOXOAUMO MKUCaTh OAHUMH YEPHUIIAMHU, YETKO, 0€3 Co-
KpaleHui. 3aBepIliuB OTBET, CTYAEHT JOJDKEH MOCTaBUTh CBOKO moanuck. [Ipu npose-
JIEHUU TOCYAApPCTBEHHOI'O 3K3aMEHA 3alpEIlEeHbl Pa3rOBOPBI, CIHUCHIBAHUE, WCIIOJIB30-
BaHME MOOWJIBHBIX TeNe(OHOB U JIPYTUX CPEICTB KOMMYHHKauuu. Jlomyckaercs uc-
MOJIb30BAaHUE TIEYATHBIX CIPABOYHBIX MAaTEPHUAIOB, PEKOMEHIOBAHHBIX K HCIIOJIb30Ba-
HUIO BO BpeMs ITPOXO0KIEHMs 3k3aMeHa [IporpaMMoii rocy1apCTBEHHOIO dK3aMEHa.

Jlanee, KaXAblid CTYIEHT M0 OYEPEAH MOAXOIUT K CTOJY MPENoAaBarTelis Ha3blBa-
eT cBoro (amunuto, caaer npencenarento ['OK cBoro 3aueTHYI0 KHUXKKY U CaMOCTOSI-
TETbHO OEpeT COo CToyia dK3aMeHAMoHHbIN OmneT. [IpenogaBarens Qukcupyer HOMEp
ounera B MpOTOKOJIE SK3aMeHa. ['ocy1apcTBeHHBIN SK3aMEH CIaeTcs Mo Ouieram ycTa-
HOBJICHHOT'O 00paslia.

DK3aMEHYIOIINICS MOTyYaeT SK3aMeHaIMOHHYI0 TeTpab (12 nmuctoB). B tetpanu
TPU NOCIEAHUX JIMCTA UCIOJIb3YIOTCS JJI1 YEPHOBHKA. YEpHOBUK HE ITPOBEPSETCS.

[Tocne 3amojiHEHUs TUTYJBHOIO JIUCTA CTYAEHTOM, 3K3aMEHYIOIIUICS OTBEYAET
Ha BCE BOIPOCHI U 3ajaHus B Ousete. Ha npoBeneHue rocy1apcTBEHHOTO 9K3aMeHa OT-
BOJMUTCS YeThIpe akageMuueckux yaca. Ynensl ['OK obecnieunBaroT coOnmoieHne npa-
BUJI TIPOBEJICHUS HK3aME€Ha, HE JOMYCKAalOT CHUCHIBAHUS, UCIOIb30BAHUS MOOMIBHBIX
TeneOHOB U JPYTUX CPEACTB KOMMYHHUKALMU, XOXKACHUS MO ayautopuu u T.1. [lpu
HapyIlIEHUU MPaBUJI ITPOBEACHUS SK3aMEHA CTYACHT yIAIAETCS C DK3aMEHA U B MPOTO-
koJie 3acenanusi [ OK ctaBuTcs COOTBETCTBYIOIIAsi OTMETKA. B 3TOM ciydae sk3ameHa-
IIUOHHBIN OWJIET U HE3aBEPIICHHYIO K3aMEHAIIMOHHYIO paboTy AK3aMEHYIOIIUHCS 005-
3aH caaTh npeacenatento ['OK.

Ilo ucTteyeHnr HOPMATUBHOIO CPOKa MPOBEIEHUS IOCYAApCTBEHHOIO 3K3aMeEHa
CTYACHTBI IO OIHOMY CAIOT HalMCaHHbIE PaOOThI C IK3aMEHALIMOHHBIMU OUJICTAMH.

CryneHT MOXeT ciaTh paboTy 10 UCTEUEHUSI HOPMATUBHOTO CPOKA.
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[Ipeacenarens ['DOK B 00si3aTenbHOM THOpsAJIKE CBEpsieT HOMEp Ouiiera, ciaBae-
MBIl SK3aMEHYIOLIUMCS, C HOMEpPOM OuieTa, 3aUKCUPOBAaHHBIM B MPOTOKOJE Ha €ro
bamumio.

DK3aMeHalMOHHbIE PA0OTHI MPOBEPSIOTCS B AEHB MTPOBEACHUS TOCYAAPCTBEHHOTO
JK3aMEHa YICHAMH TOCYAapCTBEHHON 3K3aMEHAIMOHHON KOMUCCHH.

OuennBaHue pe3yJIbTATOB TOCYAAPCTBEHHOTO K3aMEHa IMPOU3BOAUTCS roCcyaap-
CTBEHHOU 3K3aMEHALlMOHHOW KOMUCCHEN. ['ocyiapcTBEHHAs DK3aMEHAllMOHHAsi KOMUC-
cusl 1a€T OLIEHKY Ka)KIOMY BOIIPOCY M 3a/IaHUIO 9K3aMEHAIIMOHHOM pabOThI U BBICTAB-
JsieT OO0 OIICHKY.

ITo pe3ynbpraTaM rocyJapCTBEHHOTO HK3aMEHA IPEIyCMOTPEHA IIpoLeaypa ane-
JSILAM B COOTBETCTBUHU C IIPABWIAMH, YCTAaHOBIEHHBIMU [10s105k€HMEM O roCy1apCcTBEH-
HOU uToroBoii arrectanuu BoiycKHUKOB ['OYBIIO «JIOHHTVY».

5 ®POHA OHEHOYHbLIX CPEACTB JJIA IPOBEAEHUA
I'OCYIJAPCBEHHOI'O DK3AMEHA

5.1 KpuTepuu U MIKAaJbI VIS HHTETPUPOBAHHOM OlleHKH YPOBHSI chopMupo-
BAHHOCTH KOMIIETEHIMH

COCI’I’ICZ@]Z}HOLI/;CZ}Z KomnemeHyuu — nojnoma SHAHUL

- HYHGBOﬁ YPOBCHBL: HCBCPHLIC, HC apPI'YMCHTHPOBAHHLIC, C MHOXXCCTBOM FPY6I)IX
OIMOOK OTBETHI Ha BOIIPOCEHI / OTBETHI Ha ABa BOIIPpOCa U3 TPCX INOJIHOCTBIO OTCYTCTBY-
10T, YPOBCHDb 3HAaHMM HU)KE MUHUMAJIbHBIX Tp66OBaHPII>'I;

- MUHHMAJIbHBIN YPOBEHb: JaHbl HE MOJIHBIE, HE TOYHBIC U apIyMEHTHUPOBAHHBIEC OT-
BETHI HAa BOIIPOCHI; YPOBEHb 3HAHUI HI)KE MUHUMAJILHBIX TPEOOBAHMI; TOMYIIIEHO MHOTO
IpyOBIX OIINOOK;

- TOPOTOBBIM YPOBEHb: JTaHbI HEIOCTATOYHO IIOJHBIE, TOYHBIE U APIYMEHTHUPOBAH-
HbIE OTBETHI HA BONPOCHI;, IJIOXO 3HAET TEPMUHBI, ONPEACIICHNUS U TOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIICHUS, TPUHIIMIIBL; JOMYIIEHO MHOTO HETPYOBbIX OIIHNOOK;

- CpeIHUH YPOBEHb: JJaHbI JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OT-
BETHl Ha BONPOCHI; B LIEJIOM 3HAET TEPMHHBI, ONPEICICHUS U NTOHATHUSA; OCHOBHBIE 3aKO-
HOMEPHOCTH, COOTHOILICHUS, IPUHIIUIIBL; JOMYIEHO HECKOJIBKO HErPYOBIX OMIMOOK;

- IPOABUHYTBIN YPOBEHB: IaHBI IIOJIHBIE, TOYHBIC U apTyMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI; 3HAET TEPMUHBI, OIIPEACIICHUS U IIOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTHU, COOT-
HOLLIEHMSI, IPUHIMIIBI; TOMYIIEHO HECKOJIBKO HETPyObIX OIIMOOK;

— BBICOKMH YPOBCHBL: HaHbI IIOJIHBIC, TOYHBLIC W APTYMCHTHUPOBAHHBLIC OTBCTBLI Ha
BOIIPOCKHI; 3HACT TCPMHUHBI, OIIPCACIICHUA W INOHATHA; OCHOBHBIC 3aKOHOMCPHOCTH, CO-
OTHOICHUA, ITIPUHIUIILI; JOITYHICHO HCCKOJIBKO HETOYHOCTEH.

COCWICZ@]Z}ZIOWCZ}Z KoMnemenyuu — yMerus

- HYJICBOH ypOBEHbB: MOJHOE OTCYTCTBHE MOHUMAHUS CYTH METOJMKHU PEIICHUS 3a-
Ja4u, TOMYIIEHO MHOXKECTBO IPpyOEeHIIIIX OMMOOK / 3a/1aHUs HE BBIMOJHEHBI BOOOIIIE;
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- MUHUMAJbHBIN ypOBEHb: cJla00€ MOHUMAHUE CYTH METOJMKH PELICHUS 3aJauH,
JIOITYIIEHBI TPyOble OMIMOKH; pPelIeHus He 00OCHOBaHbI; HE YMEET UCIO0JIb30BaTh HOPMa-
TUBHO-TEXHUYECKYIO JINTEPATYPY; HE OPUEHTUPYETCS B CIELUUATbHON HAy4YHOH JHUTEpa-
Type, HOPMaTUBHO-TIPABOBBIX aKTaX;

- TIOPOTOBBIM YPOBEHB: JOCTATOYHOE MOHMMAHUE CYTH METOAUKHU PEIICHUS 33]a4H,
JIOITYILIEHbI OIIMOKH; pElIeHHUsI HE Bceria 000CHOBAHbBI; YMEET UCMOIb30BaTh HOPMATUBHO-
TEXHUYECKYIO JINTepaTypy; caabo OpUEHTHUPYETCS B CHEIUATLHOW HAYYHOW JIMTEpaType,
HOPMAaTUBHO-TIPABOBBIX aKTaX;

- CpEIHUHM YPOBEHb: B LIEJIOM MOHUMAET CYTh METOAUKH PELICHUS 33J1a4yH, JIOITyIIe-
Hbl OIIMOKM; PpEIICHWS HE BCErJa OOOCHOBAaHBI, yMEET HCIOJbh30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIIbHYIO HAYUYHYIO JINTEPATyPy, HOPMAaTUBHO-IIPABOBBIE AKTHI,

- TPOABUHYTHIM YPOBEHB: B LIEJIOM IIOHUMAET CYyTh METOAMKHU PELICHUS 3a1a4H, J10-
MYIIEHbl HETOYHOCTH; COCOOEH 0OOCHOBAaTh PEIICHHS; YMEET UCIOJIb30BaTh HOpMATHB-
HO-TEXHUYECKYIO U CIELUAIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBBIE AKTHI;

~ BBICOKHMI YpPOBEHb: MOHUMAET CYTh METOJUKHU PELEHUS 3a/1a4H; ClIoco0eH 000CHO-
BaTh PEIICHHUS; YMEET UCIOJIb30BaTh HOPMATHBHO-TEXHUYECKYIO U CICHHUATBHYIO Hayd-
HYIO JINTEpPaTypy, IePEIOBOM 3apyOeKHBIN OMBIT, HOPMATUBHO-TIPABOBBIC aKTHI.

Cocmasenaowas komnemeHyuy — 61adeHue HagblKamu
- HYJICBOM YpPOBEHb: HE IPOJIEMOHCTPHUPOBAJI HABBIKM BBIMIOJIHEHUS Mpodeccuo-
HAJIBHBIX 33/1a4. VICIIBITBIBAECT CYIIECTBEHHBIEC TPYAHOCTH IPU BBIITOJIHEHUH OTICIBHBIX
3aJaHuMN;
- MUHHUMAaJIBHBIN YPOBEHB: HE IPOJIECMOHCTPUPOBAJI HABBIKK BBITIOJIHEHHUS Mpodec-
CHOHAJIbHBIX 3aJ1a4. VCIBITHIBAET CYIIECTBEHHBIE TPYAHOCTH IPU BBHIIIOJHEHUU OT-
JICJIbHBIX 3aJIaHUM

- TIOPOTOBBIN YPOBEHB: BIAJECET OINBITOM FOTOBHOCTU K MpOdeCcCUOHATHLHOU Jes-
TENLHOCTU U NMPO(ECCHOHAIBHOMY CaMOCOBEPIIIEHCTBOBAHUIO HA MOPOTOBOM YpPOBHE.
TpynoBble AEUCTBUS BBITOIHAECT MEJICHHO U HEKAYECTBEHHO;

- CpemHUi ypOBEHB: BIAJEET CPESIHUM OIBITOM TOTOBHOCTH K MPO(PECCHOHATBHON
TEeSTETPHOCTH U TTPO(PECCHOHATBHOMY CaMOCOBEPIIICHCTBOBAHUIO; TPYAOBBIC ACHCTBUS
BBITNIOJIHSIET HA CPEJTHEM YPOBHE 0 OBICTPOTE U KA4E€CTRY;

- MPOJABUHYTHIM YPOBEHB: BIAJECET OMBITOM U JIOCTATOYHO BBIPAXKECHHOM JIMYHOCT-
HOHM TOTOBHOCTH K MPO(hECCUOHATBHOU JEATETLHOCTH B MPOGECCHOHATBHOMY CaMOCO-
BEPIICHCTBOBAHUIO; OBICTPO M KAYECTBEHHO BBIMOJIHSET TPYAOBBIC JEHCTBUS;

- BBICOKHI YPOBEHB: BJIAJIEET ONBITOM U BBIPAKEHHOCTHIO TUYHOCTHON TOTOBHOCTH
K mpodeccCuOHaIbHON AESTENbHOCTH M MPO(PECcCCHOHATBLHOMY CaMOCOBEPIIEHCTBOBA-
HUI0; OBICTPO M KAYECTBEHHO BBIMOJIHSET TPYAOBBIEC JEHCTBUS.

Obobwennas oyeHka cqhopmMupo8aHHOCmMuU KOMnemeHyul
- HYJIEBOU ypOBEHB: KOMIETEHIIUU HE CPOPMHUPOBAHBI;

- MHHUMAJbHBIA YPOBEHb: 3HAUMUTEIBHOE KOJMYECTBO KOMIIETEHUUN HE cHopmHu-
POBaHO;
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- TIOPOTOBBI YPOBEHb: BCE KOMIIETEHLUHHU CHOPMHPOBAHBI, HO OOJILIIMHCTBO Ha
MIOPOTOBOM YpPOBHE;

- CpeIHUui ypOBEHb: BCE KOMIETEHIIMU C(HOPMUPOBAHBI HA CPETHEM YPOBHE;

- TNPOABUHYTHIA YPOBEHb: BCE KOMIIETCHIIMM CPOPMUPOBAHBI HA CPETHEM WM BbI-
COKOM YPOBHE;

- BBICOKHMI YPOBEHB: BCE KOMIETECHIIMHN CHOPMUPOBAHBI HA BHICOKOM YPOBHE.
5.2 Illpumep OWJieTa rocy1apcTBEHHOI0 IK3aMeHa

Crpykrypa Owiera TrocyJapCTBEHHOTO »JK3aMeHa ompefensercs YydeOHo-
METOJUYECKON KOMUCCHUEN 10 HAMPABJICHUIO MOATOTOBKH (CHIEHUAIBHOCTH) U OPUEHTH-
pOBAaHA HA YCTAaHOBJICHUE YPOBHsI, KaK TECOPETUYECKUX 3HAHHUM, TaK U MPAKTUUYECKHUX
HABBIKOB, YMeHM. Bompockl 1 3agaHusi GOpMUPYIOTCS MO Y4eOHOMY MaTepuaiy, CO-
CTaBILIIOLIEMY COJIEPKaHHUE IPOrPaMMBbI TOCYAAPCTBEHHOTO IK3aMEHA.

Kaxxnp1il OuneT coaepKuT TpU TEOPETUYECKUX BOMPOCA U JBA MPAKTUUYECKUX 3a-
JTaHUS.
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T'OYBIIO «IOHELKWI HALIMOHAJIBHBIM TEXHUYECKHWI YHUBEPCUTET»

IIporpamma: CIIELHAINTET
(bakanaBpHaT, CIELUATUTET, MAaTUCTPATYpa)
Hanpasnenue! /moaroToBKH : 21.05.04 «"opHoe neno»
(kon, HazBanul)
Coenuanusanus: OnexTpudukanys 1 aBTOMaTH3AIHsI TOPHO-

ro NpoOnU3BOACTBA
(Ha3BaHHeE)

Cemectp: BECEHHMI cemecTp ydeOHoro roga 2020-2021r.1.
VYyeOHast AMCUUILIUHA! roCy1apCTBEHHbIN YJK3aMeH
BUJIET Nel

1. AHanu3 cnoco00B aBTOMATUYECKOTO PEryJIUPOBAHUS HATPY3KH MAIIIUH IS JOOBIUN YTIIs.

[IpuBecTr npuMep M TEXHUUYECKYIO XapaKTEPUCTUKY CYIIECTBYIOIIETO aBTOMAaTHYECKOTO

pErynsaTopa Harpy3Kd OYHCTHOTO KoMOaiiHa.

2. Ha3znauenue, 0COOEHHOCTH YCTPOMCTBA M TIPUHIIUI ICUCTBUS MAarHUTHOTO ITyCKaTEeIIs.

PackpbITh MOpAIOK NeCTBUI MepcoHaIa MPH MOSBICHUN MYJIbCUPYIOIIeH HHANKAIUHU OJ0Ka

KOHTPOJISI COITPOTUBIICHUS M30JISILIUKM OTXOSIIErO PUCOEANHEHUS.

3. IIpoBepka anexkBaTHOCTH MoAenu. OnpeeneHue KpUTepusi KadecTBa UACHTH(PUKAIUH.
KBanpaTtuuHblii U UHTETpabHBIA KPUTEPUU JJ1S1 HEIPEPBIBHBIX U JUCKPETHBIX U3MEPEHHIA.

4. Ilpu conocTaBUTEIBHBIX H3MEPEHUSX AABICHUS KUIAKOCTH B TPYOOIIPOBOJIE TTOKa3aHUSM 00pa3I[oBO-
ro nmpeooOpazosatens aapienus: 10 I1a, 20 I1a, 30 ITa, 40 I1a u 50 I1a cooTBETCTBYIOT TOKa3aHUs pa3pa-
0oTaHHOTO M3MEpHUTENTLHOTO TipeodpazoBatens napnenus: 13 Ila, 17 I1a, 29 Ila, 43 Ila u 48 Ila. Kakoit

KJIACC TOYHOCTH HEOOXOAMMO MPUCBOUTh pa3paboTaHHOMY IPeoOpa3OBaTEIIO 1aBICHUS?
5. Hanpspkenue cet ydacTtka maxTtsl — 660 B; cymmapHBIil TOK 3JIeKTpOnoTpeOuTenei
ydacTka — 525 A; o01m1ast MOIIHOCTh ToTpeduTeneit — 515 kBT; MOmHOCTh ABUTATENS
kombaiina — 220 kBt. PaccunraTh mapamerpsl 1 BEIOpaTh aBTOMAaTHUECKUI BBHIKITIOUATEIb
pacnpeanyHKTa y4acTKa IIaXThl.

Yr1BepxkaeHo Ha 3acenanuu Kadenpel  ['opHas snexkTpoTexHuKa v aBTomarrka uM. P,M.JIeiiboBa

HpOTOKO.H Ne 1 or 31.08.2017r. (HanmMeHOBaHHE Kadeapsl MOIHOCTBHIO)

Mapennu K.H
3aB. kadenpoii

5.3 Bonpocsl K rocy1apcTBEHHOMY IK3aMEeHY

[lepedyeHb BOIPOCOB HA rOCYIAPCTBEHHBIN 3K3aMEH COOTBETCTBYET COJEPKAHUIO
POrpamMMBbl TOCYJAPCTBEHHOTO IK3aMeHa.

Paznen 1(0ucyunauna « Ochogvl asmomamuszayuu 20pHO20 NPOU3BOOCMBAN):

1. TpeGoBaHMs K CUCTEMaM aBTOMATH3aIlMH TEXHOJOTHYECKUX MAITUH U YCTaHO-
BOK JIJIs1 TOOBIYM YTJISI.

2. AHanmu3 crmoco00B aBTOMATUYECKOTO PETYIMPOBAHMS HATPY3KUA MAIIIWH JJIsI
no0brun yriis. [IpuBecTu mpumep v TEXHUYECKYIO XapaKTEPUCTUKY CYIIECTBYIOIIETO
aBTOMATHUYECKOTO PETYIATOPa HArpy3KH OYMCTHOTO KOMOaHA.

3. Tunomas cxema CHCTEMbI aBTOMATH3allMM MEXaHU3UpOBaHHOM Kpenu. [IpuBe-
JUTE TIPUMEP U TEXHUUECKYI0 XapaKTePUCTUKY CYIIECTBYIOIIECH CHCTEMbI aBTOMAaTH3a-
I MEXaHU3UPOBAHHOMN KPEMU OYMUCTHOTO 3a0051.
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4. TpeboBaHus K cUCTEMaM aBTOMATHU3AI[MU JICHTOYHOTO KOHBEHEPHOTO TPaHC-
nopra.

5. Bunbl ynipaBieHus J1€eHTOYHOW KOHBeMepHo muHuen. Kak ocymecTBisieTcs
ABTOMATU3UPOBAHHOE YIIPABJIIEHUE JIEHTOYHON KOHBEMEPHOM JIMHUEH, TOSICHUTh Ha
IIpUMepe yIpasJeHus ¢ NoMolbko anmaparypsl AYK.1M.

6. Buzabl ynpaBiieHus IEHTOUHOM KOHBeWepHOi nHuen. Kpurepuu u cniocoObl
aBTOMATHYECKOTO YIIPABIICHHUS JICHTOYHBIMA KOHBEHEPHBIMHU JIMHUSIMU.

/. ABTOMaTU3UpOBaHHAs CUCTEMA YIIPABICHUS KOHBEMEpaMu U KOHBEHEPHBIMU
muausiMu ACYK-JIDI1: naznauenue, 061acTh mpuMeHEeHUsI, PYHKITUU U COCTaB.

8. ABTOMaTH3MpOBaHHAsl CHUCTEMa KOHTPOJS U YNPaBICHUS KOHBEHEPHBIM
tpancnoprom tuna MC KYB-KT: Ha3znauenue, 061acTh npuMeHeHUs, GYHKIIMH U CO-
CTaB.

Pasnen 2 (Oucyuniuna «Aemomamusayus Mawur u yCmMaHo80K 20PHO20 NPOU3-
800Ccmea»).

1. TpeGoBaHus K aBTOMaTU3UPOBAHHON CHCTEME MOHUTOPHUHIA U YTIPABIICHUS
TE€XHOJIOTUYECKUM KOMIUIEKCOM BOJOOTJIMBHBIX YCTAHOBOK IIAXTHI.

2. Crioco0 aBTOMAaTUYECKOTO YIIPABJICHUS TEXHOJIOTHYECKUM KOMIUIEKCOM BOJIO-
OTJINBHBIX YCTAHOBOK IIAXTHI C YYETOM IIEPUOJOB MAKCUMAJIBHOW HATPY3KH B CUCTEME
AIIEKTPOCHAOKEHUS TPEATIPUSATHS.

3. AHanu3 cnoco00B aBTOMATUYECKOTO PEryJIMPOBaHUS MOJAa4l BOJAOOTIMBHBIX
YCTAHOBOK U IIPUMEHEHHUS UX B KOHKPETHBIX TEXHOJIOIMYECKUX KOMIUIEKCAX BOJOOT-
JIMBHBIX YCTAHOBOK IAXTHI.

4. CTpyKTypa annapaTtHoro o0ecredyeHus: aBTOMaTU3UPOBaHHON CHCTEMbl MOHU-
TOPUHTA U YNPAaBJIEHUS MHOTOCTYIEHYATHIM TEXHOJOTMYECKUM KOMIUIEKCOM BOJOOT-
JMBHBIX YCTAHOBOK IIAXThl (y4acTKOBasi BOJOOTIMBHAsS YCTAHOBKA, TJIaBHAsl BOJIOOT-
JIMBHAs YCTAaHOBKA).

5. ABTOMaTU3MpOBaHHAsl CUCTEMA YIPABIIEHUS YYaCTKOBBIM U IJIaBHBIM BOJ0OOT-
muBoM Tuna ACYB «KACKA /Iy : HazHaueHue, 00,1acTh MpUMEHEHUS, (PYHKITUN U CO-
CTaB.

6. ABTOMaTH3MpOBaHHAs CHCTEMa yrpaBieHus BogooTnBoM tuna AYHC:
Ha3HaYeHHE, 00J1aCTh MPUMEHEHUS, HYHKIIUHA U COCTAB.

7. ChopmynupyiiTe TpeOOBaHUS K aBTOMATU3UPOBAHHON CHCTEME MOHHUTOPHHTA
Y YIIPABJICHUS TEXHOJOTMYECKUM KOMIUIEKCOM YCTAHOBOK JJISI IPOBETPUBAHUS TOPHBIX
BbIPAOOTOK IIAXTHI.

8. AHaiii3 cnoco0OB aBTOMATUYECKOIO PETyJIMPOBAHUS TMPOU3BOIUTEIHLHOCTU
IJIABHBIX BEHTUJIATOPHBIX YCTAHOBOK IIIAXT.

9. CtpykTypa amnmapaTtHOro oOecrneyeHus aBTOMATU3UPOBAHHONW CUCTEMbI MOHU-
TOPUHTA U YIPABJIECHUS TEXHOJOTMYECKUM KOMIUIEKCOM YCTAHOBOK ISl TPOBETPUBAHMS
TOPHBIX BHIPAOOTOK IIAXTHI.

10. Cuctema KOHTpPOJIS U YIPaBICHUS TJIaBHOM BEHTUJISITOPHOU yCTaHOBKOM
tunia MC KYB-I'BY: Haznauenwne, 0651acth mpuMeHeHus, QYHKIIMU U COCTaB.

11. VaudunupoBaHHas anmnapaTypa aBTOMaTH3allud BEHTHJIATOPOB THTIA
YKAB -M: naznauenue, 001acTh IpuMeHEHUs!, GYHKIIUU U COCTAB.
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Paznen 3 (Oucyuniuna «nekmpoobopydosanue u 31eKMpPOCHAONCEHUE 20PHBIX
NpeoOnpUsIMuLLy):

1. OcoGeHHOCTH YCTpOWCTBA M (PYHKIIMOHUPOBAHMS CXEMbI TJIABHOM IMOBEpPX-
HOCTHOM MOACTAaHUWHU [IAXTHI.

2. OcoOeHHOCTH YyCTPOMCTBA M (DYHKIIMOHUPOBAHUSL CXEMbl LEHTPAIbHOU MOJ-
3eMHOH MOJACTAHIINHY IIaXTHhI.

3. OcoOeHHOCTH yCTPOMCTBA M (PYHKIIMOHUPOBAHUS CXEMBI OYMCTHOTO Yy4acTKa
IaXThl.

4. HaznaueHnue, KOMIOHOBKA M MPUHIUI JEUCTBUS KOMIUIEKTHON TpaHchopma-
TOPHOM MOJICTAHIIUU YYACTKA [AXTHI.

5. Haznauenue, 0COOCHHOCTH YCTPOMCTBA U MPUHIIUI JEHCTBUS PYJHUYHOTO aB-
TOMAaTUYECKOTO BBIKJIFOYATES.

6. Hasnauenune, 0COOEHHOCTH YCTpPOWCTBA M TPHUHIUN JCHCTBUS MAarHUTHOTO
nmyckarens. PackppITh MOPAAOK NEWCTBUN NEPCOHANA NP MOSBICHUN MYJIbCHPYIOIIEH
WHIUKALUK 0J0Ka KOHTPOJISI COMPOTUBICHUS U30JISILIMKM OTXOIAIIEr0 PUCOECTUHEHHUS.

/. Ha3znauenue, 0COOEHHOCTH YCTPOWCTBA U MPHUHIUI JEHCTBHS CTAHLIUU YIpPaB-
JICHUSL.

8. 3azemustomiast ceTh maxThl. JlaTh 00IIyI0 XapaKTEpUCTUKY. PacKpbITh OPSAIOK
U3MEPEHHUSI COMTPOTUBIICHUS 3a3€MJISIOIIEH CETH IaXThI.

9. Haznauenue, yCTpONUCTBO M MIPUHIUI JICUCTBHS aIllapaToB 3aIIUThl OT yTEUYEK
ToKa Ha 3eMiIt0. COMOCTaBUTh (PYHKIIUU anmapaToB 3allUThl OT YTEUKH TOKA Ha 3€MJTIO
tunoB A3YP-1 u A3YP-4MK.

10. Haznauyenue, ycTpOMCTBO U MPUHIUIT ACHUCTBUS CPEACTB MAaKCUMAJILHON TO-
KOBOM 3allIMTHI IIAXTHBIX CHJIOBBIX KOMMYTAIIMOHHBIX anmnapaToB. CONOCTaBUTh OCO-
OCHHOCTU SKCIUTyaTalldd YCTPOWCTB MAaKCHUMaJbHOM TOKOBOW 3alllUThl TUNIOB YM3;
[IM3; B3VY-TII.

Pa3znen 4 (Oucyuniuna «nekmpoobopyodosarue u 31eKMpOCHAONCEHUE 2OPHBIX
NPeonpusimuiLy)-

1. Kakue nmapameTpsl 3J€KTPONOTPEOHUTENIe ydyacTKa axXThl HEOOXOAMMBI IS
pacyeTa CUCTEMBI €r0 AIEKTPOCHAOKEHUS?

2. Kak paccuuTbiBaloTcs TpeOyeMble ceueHus TMOKMX Kabeneil CUCTeMBbI 3JeK-
TPOCHAOKEHUS yJacTKa MIaXThl?

3. B uém cocTout pacuer u BbIOOp MapaMmeTpoB IycKaTelled CUCTEMbI JIEKTPO-
CHA0KEeHMSI y4acTKa I1axThl?

Paznen 5 (Oucyuniuna «Aemomamusuposanubulil 1eKmponpueood Maulut u ycma-
HOBOK WAXM U PYOHUKOBY):

1. aTh 0011yI0 XapaKTepUCTUKY BAPUAHTOB CXEM JIEKTPOIPUBOJIOB IIAXTHBIX
MOJBbEMHBIX YCTAHOBOK C YKa3aHHEM 00JIaCTH UX TPUMEHEHUSI.

2. ABTOMaTU3UPOBAHHBIN AJIEKTPOIPUBOJ 10 CXEME «TE€HEPATOP — JBUTATENbY:
CUJIOBAs CXE€Ma, IPUHIUI U CTPYKTYpa CXEMbI aBTOMAaTHYECKOT0 YIIPABIEHUS CKOPOCT-
HBIM PEKUMOM.

3. ABTOMaTH3UPOBAHHBIN JEKTPOIPUBO/I IO CXEME «TUPUCTOPHBINA MTpeodpaso-
BaTellb — JBUTATEIb»: CUIIOBAs CXeMa, MPUHITUI U CTPYKTYpa CXEMbl aBTOMAaTUYECKOTO
YIPaBJIEHUSI CKOPOCTHBIM PEKUMOM.
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4, YcTpoMCTBO M IPUHIUIT (PYHKIIMOHUPOBAHMS IIAXTHOM MOIbEMHONM YCTAaHOBKHU
C YaCTOTHO-YITPABIIIEMBIM ACUHXPOHHBIM 3JIEKTPOIPUBOIOM.

5. YCTpOoHCTBO M MPUHITUIT (DYHKIITMOHUPOBAHUS IIIAXTHOM MOABEMHON YCTAaHOBKHU
C DJIEKTPOIPUBOJIOM IO CXEME «IIPeoOpa3zoBaTEIb YaCTOThl — CHHXPOHHBIN IBUTATEb.

6. YcrpoiicTBo U puHIUN (HYHKIIMOHUPOBAHUS IAXTHON MOIBEMHON YCTAHOBKHU
C PEOCTaTHO YIPaBJISEMbIM aCUHXPOHHBIM 3JIEKTPONPUBOIOM Ha OCHOBE MTPUMEHEHUS
B3pPbIBOOE30MACHBIX KUJIKOCTHBIX PEOCTATOB.

7. YCcTpoiCTBO M MpUHLKUI (YHKIIMOHUPOBAHUS IIAXTHOM MOABEMHON YCTAaHOBKU
C JIEKTPOIPUBOJIOM Ha OCHOBE MPUMEHEHHSI ACHHXPOHHOIO BEHTHJIBHOI'O KacKa/a.

8. YcrpoiicTBO u npuHIUI (YHKIIMOHUPOBAHUS IIAXTHON MOIBEMHON YCTAHOBKHU
C JIEKTPOIIPUBOJIOM Ha OCHOBE MPUMEHEHHSI ACHHXPOHHOTO THPUCTOPHOIO KacKaja.

9. B 4yem cocTOUT NpUHLKI BEIOOpA KOJIMUYECTBA U pAaCUeT apaMeTPOB POTOP-
HBIX PE3UCTOPOB ACHHXPOHHOTI'O AJIEKTPOIPUBOA MAXTHOU MOABEMHON YCTAHOBKH?

Pa3znen 6 (Oucyuniuna « Asmomamu3uposanHwlli 1eKmMponpu8oo0 Mawiut u ycma-
HOBOK UWAXM U PYOHUKOBY):

1. YcTpolcTBO M 0COOEHHOCTH KCIUTyaTallMy JIEKTPOIPUBOAA MOJAYH OYUCT-
HOT0 KOMOaiiHa Ha OCHOBE MPUMEHEHUSI YaCTOTHO-YIPABIIIEMOI0 ACHHXPOHHOTO JBU-
raTens.

2. YCTpOICTBO M OCOOCHHOCTH KCILTyaTallui PETYIUPYEMOTO SIEKTPOIIPUBOIA
[0JIaYl OYMCTHOTO KOMOaliHa Ha OCHOBE NMPUMEHEHMSI IBUTATElIsl IOCTOSTHHOTO TOKa

3. YCTpoiCTBO N OCOOEHHOCTH 3KCIUTyaTallud aCHHXPOHHOT'O AJIEKTPONPUBOIA
[IaXTHBIX CTPYTOBBIX YCTAHOBOK

4. YcTpoHCTBO U OCOOEHHOCTH SKCIUTyaTallMM 31EKTPOIPUBO/Ia BBIHECEHHOE CHU-
CTEMBI MMOJJaYX OYUCTHOTO KOMOAiiHa Ha OCHOBE aCUHXPOHHOTO JIBUTATENS U DJIEKTPO-
MarHUTHOU My(ThI CKOIBKECHHUSI.

5. YerpoicTBO 1 0COOEHHOCTH IKCILTyaTalluK 3JIEKTPONPUBO/IA IIIAXTHOTO
CKpeOKOBOIO KOHBelepa (BKIIIOYasi MIPUMEHEHHUE JIBYXCKOPOCTHBIX aCHHXPOHHBIX JIBU-
raTesneiu).

6. YcTpoiicTBO 1 0COOCHHOCTH 3KCILTyaTallly JIEKTPOIPUBOIA IAXTHOTO Maru-
CTPaJILHOTO JIEHTOYHOTO KOHBEMEPA C pEOCTATHBIM YCTPOMCTBOM YIIPABIECHUS CKOPOCT-
HBIM PEKHUMOM.

7. YCTpONCTBO N OCOOEHHOCTH 3KCILTyaTallluy AJIEKTPONPUBOAA IAXTHOTO JICH-
TOYHOT'O KOHBENEpa C TAPUCTOPHBIM YCTPOMCTBOM IIJIABHOTO ITyCKa.

8. YcTpoiicTBO U 0COOEHHOCTH IKCILTyaTalluy JIEKTPOIPUBO/IA IIIAXTHOTO Ka-
HATHO-JIEHTOYHOTO KOHBEWepa.

9. YerpoiicTBO U 0COOEHHOCTH IKCILTyaTalluy AJEKTPONPUBO/IA IIIAXTHOTO JIOKO-
MOTHBHOT'O TPAHCIIOPTA.

10. YcTpoilcTBO 1 0COOEHHOCTH HKCILTyaTAIlMK 3JIEKTPOIPUBOJIOB TEXHOJIOTHYE-
CKHMX YCTaHOBOK MPOXOJYECKOr0 KoMOaiiHa.

Pasznen 7 (Oucyuniuna « oenmughuxayus u mooenuposanue mexHoai0eU4eckux
00beKmos):

1. aiiTe onpeaeeHue MOHATHIO «Moielby. Kiaccudukarus Mojesnei.

2. laifTe onpeenenus NOHIATHIO «00beKT uaeHTudukanum». Kinaccudukaus
TEXHOJIOTUYECKUX 00BEKTOB HICHTU(DUKAIINH.
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3. [Maiite onpenenenre NOHATUIO UaeHTHUPUKaMs. OCHOBHBIE 3Tabl UACHTH(H-
kauuu. CTpyKTypHas U napaMeTpuueckas uIeHTU(PHUKAIHS.

4. JlaiiTe onucaHue YIPOIIEHHON CTPYKTYPHOU CXEMbI MOJIEIN OOBEKTa.

5. TunoBas cxema HaOIIOACHUS IPU UIEHTU(UKALUK 0O0BEKTa

6. IlocTanoBka 3anaun uaeHTHUGUKaU. OCHOBHbBIE 33/1a4U UACHTU(PUKALIMH

7. IIpoBepka agexkBaTHOCTH Mojenu. OnpeneneHrne KpuTepusi KauecTBa UCHTHU-
dbukaru. KBagpaTudHbiii 1 HHTETPATBHBINA KPUTEPUU JJII HETIPEPHIBHBIX U TUCKPET-
HBIX U3MEPEHUM.

8. [Ipouenypa oLeHMBaHUS PA30OMKHYTOTO THIIA

9. [Ipouenypa olieHWBaHUS 3aMKHYTOTO THUIIA.

10. Knaccudukarus MeTo10B HISHTH(OHUKAITNH.

Pasnen 8 (Oucyuniuna « Texnuueckue cpeocmea asmomamuzayuuy):

1. [IpuBeauTe onpeaeneHue, COCTaB 1 OCHOBHBIE MapaMeTpsl pene. PaccMoTpute
KJ1accu(ukanuio pere.

2. KakoBbl 0COOEHHOCTH KOHCTPYKIIUH, TUIIbI, HA3HAYCHUE U 00JIaCTh MPUMEHE-
HUS JIEKTPOMATrHUTHBIX pee?

3. UeM xapaKTepU3yIOTCS AMHAMUYECKUE CBOMCTBA 3IEKTPOMArHUTHBIX pesie?

4. JlaiiTe onpeniereHre BpeMeH cpabaTbIBaHUE U OTIIYCKaHMSI peie MOCTOSIHHOTO
ToKka. Kakoe kauecTBO pesie OHU XapaKTEpU3yIOT? YKaXUTE MEPHI IO MOBBILIEHUIO
OBICTpOIEHCTBUSI ITUX perie?

5. OxapakrtepusyiiTe NoJsipu30BaHHOE pelie (OTIIMYUE OT HEUTPaAIbHOIO perie,
0COOEHHOCTH KOHCTPYKLIMH, BUJIbI, CHOCOOBI HACTPOUKH, JIOCTOMHCTBA).

6. PaccmotpuTe pene nepemerHoro toka. [IpuBeaure 0coOEHHOCTH KOHCTPYKIIUU
Y Ha3HAYEHUE OT/EIbHBIX KOHCTPYKTUBHBIX Y3JIOB.

7. O0BsICHUTE MEPHI [0 YMEHBILICHUIO BUOPALIMH SIKOPSI pejie IEPEMEHHOIO TOKA.

8. Oxapaktepu3syiiTe TEIIOBbIE pesie (BUIbl, KOHCTPYKTUBHBIE OCOOEHHOCTH,
PUMEPHI UCIIOJIB30BAHUS TAKUX PEJie B IIAXTHONM aBTOMATHUKE).

9. PaccMoTpuTe TEXHOJIOTUYECKUE peie (TUIIbl, HAa3HAYEHHUE, CXEMHbIE 0COOEHHO-
CTH IOCTPOEHUS, IPUMEPHI UCTIOIb30BAHMSI B IIAXTHON aBTOMATHUKE).

Paznen 9 (oucyuniuna «lIlpomviuiiennvie cucmemol YnpaieHUs»):

1. ITpomeimiennsii koHTpOILIep (ITJIK). 3amaum m o6iacTe MpUMEHEHHS TPO-
MBIIUIEHHBIX KOHTPOJIEPOB.

2. O0bsBeHue nepeMeHHbIX. [IpuMep 0ObABIEHUI BXOMHBIX, BBIXOJHBIX U JIO-
KAJIbHBIX NEpeMEeHHbIX. KpaTkoe onucaHue peMaHEHTHbIX M BHEWIHUX (TJI00ajbHBIX)
MEPEMEHHBIX.

3. [IpuBectn omucanne POU «DyHkums», mpuUMepbl OOBSIBICHHUS H BBI30BA
(GyHKIMH Ha HECKOJIBKHX s13bIKax rnporpammupoBanust MOK 61131-3.

4. Tlpusectn onucanue POU «DyHKIIMOHAIBHBIN OJ0K», MPUMEpPbl 00bIBICHUS
U BBI30Ba (DYHKIIMOHAIBHOTO OJIOKA.

5. IllpuBectu onucanue POU «lIporpammay, mpumepbl OOBSBICHUS W BbI30Ba
IPOrpamMMBl.

6. A3bik nporpammupoBanust «CtpykTypupoBaHHbIii TekcT (ST)». CuHTakcuc u
uHctpykuuu ST. [IpuBecTn npumep UCNONb30BAHUS ABYX-TPEX MHCTPYKIIHUIA.
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7. S13pik  mporpammupoBanus «llocnenoBaTenbHBIX (YHKIMOHAIBHBIX CXEM
(SFC)». IlpuBectu kparkoe onucanue ocodenHocre. [Ipumep mpocTtoro mara ¢ BXOA-
HBIM U BBIXOJHBIM JCHCTBUSAMH.

8. A3k mporpammupoBanusi «Peneitnbix auarpamm (LD)». IlpuBectu kpatkoe
onucanue ocodennocrei. [Ipumep LD nenm.

9. Penaktop Buzyanuzamuu B CoDeSys HMI. IlpennasHauenre v MCHOJIb30Ba-
HUE.

Pa3nen 10 (Oucyunnuna « MukponpoyeccopHule cucmembvl ynpasieHus 8 20pHo-
MEMALLYPeUYECKOU OMPACTIU»Y):

1. Onummre 4TO TAKOE MUKPOIIPOIIECCOPHAs CUCTEMA U e€ HYHKIIUU

2. OnuIuTe 4TO TaKOe OJJTHOKPHUCTAIHBIA MUKPOKOHTPOJIIEP U €r0 QYHKIUU

3. OnumuTe OCHOBHBIE 0COOEHHOCTH MUKPOKOHTPOJIEpOB ceprr AVR

4. Kaxkue Buzbl "uH" MUKPOIPOIIECCOPHBIX cuTeM Bam n3BectHb1? OnummTe ux
byHKUIHU.

5. Onummte otnuyus "rapBapackoil” u "PoH-HEUMOBCKON" apXUTEKTYp MUKPO-
MPOLIECCOPHBIX CUCTEM

6. Onumute 0coOeHHOCTH (PYHKIIMOHUPOBAHUS MUKPOIIPOIIECCOPa B PEKUME
IIPEPbIBAHUI

7. OnummTe 0COOEHHOCTH KOH(PUTYpAITUU MaMsITH MUKPOKOHTpoJuiepoB AVR

8. Uto takoe "nmupekTuBbl accembiepa. [IpuBeaure nmpuMepsl.

9. OnummTe cUCTEMy yIpaBieHUs] CTEKOM MUKPOKOHTposuiepoB AVR. [Toscaute
UCIIOJIb30BaHUE CTEKA Ha MIPUMEPE pealin3aluu o0pabOTUNKOB PEphIBaHUMA

10. Onwumure cuctemy yrpaBieHHUs CTEKOM MUKpOKOHTposuiepoB AVR. [losicHu-
T€ UCIIOJIb30BAHUE CTEKA HA IIPUMEPE peaInu3alny MOAIPOrpaMM

Paznen 11 (Oucyunnuna « Texnonoeuueckue uzmepenus u npubopol»):

1. IlpuBenure kiaccupuKanuiO HU3MEPHUTENBHBIX PE0Opa3oBaTesiel mepemeltie-
HUS U MECTOIOJIOKEHHS.

2. OxapakTepu3yiTe Ha3HAUYCHUE, IPUHIUT IEUCTBUS, 0COOCHHOCTH KOHCTPYK-
TUBHOTO HCTIOJHEHHUS, TAPAMETPHI U XapaKTEPUCTUKH, JOCTOMHCTBA U HEAOCTATKH, 00-
JaCTh IPUMEHEHUS U TUIIbI PE3UCTUBHBIX U3MEPUTENBHBIX MpPeoOpa3oBaTeseil nepe-
MELIEHUS.

3. Kakum o0Opa3om BiMsi€T CONPOTUBIIEHUE HATPY3KH HA BBIXOJHYIO pabouyro
XapaKTEPUCTUKY PE3UCTUBHOTO U3MEPUTENBHOIO IPE0Opa3oBaTesl NepeMeIIeHus, 1
KaKUM 00pa30oM MOKHO YMEHBIIUTh 3TO BIUSHUE?

4. Oxapakrepu3yiTe Ha3HaYCHHUE, PUHIINII JEHCTBUS, 0COOEHHOCTH KOHCTPYK-
TUBHOTO MCIIOJIHEHHUS, TapaMETPhl U XapaKTEPUCTUKH, JOCTOMHCTBA U HEAOCTATKH, 00-
JacTh IPUMEHEHHSI OJMHAPHBIX U JU(P(EepeHINATBHBIX EMKOCTHBIX U3MEPUTEIIbHBIX
npeobpasoBareneil nepemenieHus. [lpuBenure u3mepuTeabHbIE CXEMbl €MKOCTHBIX U3-
MEPUTETBHBIX MpeoOpa3oBaTesieil mepeMeIICHHS.

5. OxapakTepusyiiTe Ha3HAUCHHE, TIPUHLIUIT ACHCTBUS, 0COOCHHOCTH KOHCTPYK-
TUBHOTO HCIIOJIHEHUS, TapAMETPhl U XapaKTEPUCTUKH, JOCTOMHCTBA U HEJAOCTATKH, 00-
JacTh MPUMEHEHHsI OJMHAPHBIX U JU(PepeHIINaTbHBIX HHIYKTUBHBIX U3MEPUTEIbHBIX
npeobpasoBareneil nepemenienus. [lpuBenure u3mepureabHble CXeMbl HHIYKTUBHBIX
U3MEPUTENBHBIX MpeoOpa3zoBaTesiei IepEMELICHMS.
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6. OxapakrepusyiTe Ha3HAYCHUE, IPUHIUI ACHCTBUS, 0COOEHHOCTH KOHCTPYK-
TUBHOTO UCIIOJIHEHUS, MapaMETPhbl U XapaKTePUCTUKH, TOCTOMHCTBA U HEJJOCTATKH, 00-
JacTh NPUMEHEHUS] OJUHAPHBIX U IU(PPepeHIINaAIbHBIX eMKOCTHBIX U3MEPUTETBHBIX
npeoOpa3oBareseil nepemenienus. [IpuBenure nuaMepuTenbHble CXEMbl EMKOCTHBIX U3~
MEPHUTETBHBIX MpeoOpa3oBaTeieii mepeMeIICHHs.

7. OxapakTepu3yiTe Ha3HAYCHHE, IPUHIIUIT IEUCTBUS, 0COOCHHOCTH KOHCTPYK-
TUBHOTO MCIIOJTHEHHUS, TapaMETPhl U XapaKTEPUCTUKH, TOCTOMHCTBA U HEJAOCTATKH, 00-
JacTh MPUMEHEHHs] OJUHAPHBIX U UG (epeHINATBHBIX TPaHC(HOPMATOPHBIX U3MEPH-
TeNbHBIX MpeoOpa3oBareneil nepemernenus. [lpuBenure n3MepuTeIbHbIE CXEMbI
TpaHCPOPMATOPHBIX U3MEPUTEIBHBIX MPEoOpa3oBaTesel nepemMenieHusl.

8. OxapakTepusyiTe Ha3HAUYECHUE, IPUHIUI IEUCTBUS, 0COOEHHOCTH KOHCTPYK-
TUBHOTO MCIIOJHEHHUS, TapaMETPhl U XapaKTEPUCTUKH, 00JIaCTh MPUMEHEHHS OJUHAP-
HBIX U AuddepeHImaIbHbIX eMKOCTHBIX HU3MEPHUTENBHBIX MpeodpazoBartelneil nepeme-
mienus. [IpuBeanTe u3MepuTeNbHBIE CXeMbl EMKOCTHBIX U3MEPUTENIBHBIX MPeodpaso-
BaTEJIEH MEPEMELICHUS.

9. OxapakTepusyiTe Ha3HAUYCHUE, PUHIUT IEUCTBUS, 0COOCHHOCTH KOHCTPYK-
TUBHOTO HCIIOJHEHUS, TApAMETPhl U XapaKTEPUCTUKH, JOCTOMHCTBA U HEAOCTATKH, 00-
JacTh MPUMEHEHHs (HOTOIIEKTPUUECKUX U3MEPUTEIBHBIX TpeoOpa3oBaTeseil mepe-
MEIICHHUS.

10. ITpuBeauTe 0COOEHHOCTH U3MEPEHHUS TIEPEMEILICHUN U MECTOTIONIOKECHHS B
TEXHOJIOTMUYECKUX MPOIECCaX U YCTAaHOBKAX IIaxT.

11. TlpuBenuTe ycnoBUs SKCILTyaTallud CPEACTB U3MEPEHUS NTEPEMEILLICHUS B
YCIIOBUSIX TOPHOTO MPOU3BOJICTBA U TPEOOBAHMS K UX KOHCTPYKTUBHOMY HCIIOJIHEHHMIO.

5.4 TunoBble 321aHus VISl POBEAEHUsI TOCYAapPCTBEHHOI0 YK3aMeHa

IIpumepsl NPpaKTHYECKUX 3aJaAHHUIA.

Paznea 1 (Oucyuniuna « Ochogvl asmomamu3zayuu 20pHO20 NPOU3BOOCMBAN):

1.Jls11 KOHBEMEPHOH JIMHUM, COCTOAILEH M3 TPEX YYAaCTKOBBIX KOHBEHEPOB THUIIA
2JI80, mpoMexyTouHOTO MexaHu3upoBanHoro OyHkepa bC90 u maructpaibHOTO KOH-
Beliepa 2JIY 120, BbIOpaTh COBPEMEHHYIO annapaTrypy aBTOMaTU3alHH, OMKCATh COCTaB
TEXHUYECKUX CPEJCTB aBTOMATU3ALNH, IPUHLIUIT YIIPABICHHUS.

Pa3nea 2 (Oucyuniuna «Aémomamuszayus Mawiun u yCmaHo80K 20PHO20 NPOU3-
6800Ccmea»).

1. JIns KoMIUIeKca BOJOOTIMBHBIX YCTAHOBOK LIAXThl: YYaCTKOBAsl BOJOOTIMBHAS
YCTaHOBKA, IJ1aBHAasi BOJAOOTJIMBHAs YCTAHOBKA - BBIOpaTb COBPEMEHHYIO anmnaparypy
aBTOMAaTU3allMH, COCTABUTh CTPYKTYPHYIO CXEMYy aBTOMATHU3UPOBAHHOM CUCTEMBI MO-
HUTOPUHTA U YIIPABIICHUS, ONMCATh IIPUHLIAI JECHCTBHUS.

2. Jlnis IpOBETPUBAHUS MTOATOTOBUTENBHON BbIPAaOOTKH HArHETATENbHBIM CIIOCO-
OOM C MOMOIIBI0 BEHTUJISITOPA MECTHOTO MpoBeTpuBanus BM-6 cocTaBUTh CTPYKTYp-
HYIO CXeMy aBTOMAaTH3alMi 00OpYyIOBaHUs JJIsi 00ECHEUEeHUs MPOBETPUBAHUS TOPHOM
BBIPa0OTKH KaK B HOPMAJIbHOM PEKUME, TaK U MPH 3ara3upOBaHUM BHIPAOOTKH.

3. 51 KOMIJIeKCa BEHTJIATOPHBIX YCTAHOBOK IIAXThI: BEHTHJIATOPHAS YCTAHOBKA
MECTHOI'O ITPOBETPUBAHUS, IIaBHAsI BEHTUJISITOPHAS YCTAaHOBKA - BbIOpATh COBPEMEH-
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HYIO anmnapaTypy aBTOMAaTH3alli1, COCTABUTh CTPYKTYPHYIO CXEMY aBTOMAaTU3UPOBaH-
HOM cHCTeMbl MOHUTOPUHIA U YIIPABIEHUS, ONKCATh NPUHIIMIT JEHCTBHUS.
Paznen 4 (Oucyunauna «nekmpoobopydosanue u 21eKmMpoCHAOICEHUE 2OPHBLX
NPeOnPUSMuULLY):
1. PaccunTaTh TpeOyeMyr0 MOIITHOCTh IIAXTHOM Y4aCTKOBOM TpaHChHOPMATOPHOM
MOACTaHIIUU, €CITN
— 00111ast MOIIIHOCTH MoTpeduTeneit — 515 kBT;
— MOIITHOCTh JBHUTaTeNs KkomoOaina — 220 kBT;
— cpenHeB3BelIeHHbIN K03 dunment momtHoctu — 0,861.
2. Paccunrtath 1 BRIOpATh CEUEHNE MAarUCTPAILHOTO KaOelsi CUCTEMBI SJIEKTPO
CHAOXXCHUS YYaCTKa MIaXThl, €CIIH:
— o01rast MOIIHOCTh ToTpeduTeneit — 515 kBT;
— MOIITHOCTh JBHUTaTeNIs KomoOaina — 220 kBT;
— CyMMapHbIi HOMUHAJIbHBIN TOK AJIEKTpONOTpeduTeneil yuactka — 525 A.
3. AKTHBHBIC W WHAYKTHBHBIC CONMPOTHUBICHUS TpaHChOpMaTopa IMOIACTaHITUU
y4acTKa, MaruCTpaibHOTO ¥ THOKOTO Kabessi COCTABIISIIOT, COOTBETCTBEHHO:

— I = 0,006 Om;
~ Xy = 0,025 Om;
- Ihw = 0,02 Om;
- Xux = 0,008 Owm;
- I'w=0,03 Om;
- X =0,01 Om.

Koaddumuent cnpoca k. = 0,7; xoapdurment Harpy3ku Tpancpopmaropa —
0,85; cymmapHsiii Tok notpebureneit — 525 A; Hanpspkenne cetu — 660 B, Tok, mpote-
Kaomui no rudkomy kadento — 230 A; cpeaHeB3BelIeHHbIH KOA((UIIMEHT MOITHOCTH
- 0,861

[IpoBepuTh KaOENbHYIO CETh yYacTKa IIAXThI MO JOMYCTUMOW MOTEpE HampsKe-
HUS B HOMUHAJIBHOM PEXUME IKCILTyaTalllu, C/IeJaTh BHIBOIBI.

4. AKTMBHBIE W WHAYKTHUBHBIC COINPOTHUBIICHUS TpaHchopMaTopa MOJICTAHIIUU
y4acTKa, MarucTpajibHOTO ¥ TMOKOTro Kabessi COCTaBIsAI0T, COOTBETCTBEHHO:

— I = 0,006 Om;
~ Xgp = 0,025 Om;
— I = 0,02 Owm;
= Xue = 0,008 Owm;
= I = 0,03 Owm;
- X = 0,01 Om.

Koaddumment cnpoca k. = 0,7; xoadpdunuent Harpy3ku Tpanchopmaropa —
0,85; cymMmapHsIii Tok oTpeduTeneit — 525 A; nanpspkenue cetu — 660 B, HoMuHAIE-
HBIA TOK KombOaiiHa — 230 A, KpaTHOCTb IyCKOBOTO TOKa ABUTareis komOaiiHa — 6,
MyCKOBOM KO3 UIIMEHT MOIIHOCTH JABUTaTeNs KoMOaiiHa — 0,5; cpeHeB3BEIICHHBIH
nmyckoBou koaddurment MomrHoctu — 0,855.

[TpoBepuTh KaOENbHYIO CETh yYacTKa IIAXThI MO JOMYCTUMOMN MOTEpE HampsKe-
HUS TP TIyCKe KOMOaitHa, c/ieJiaTh BHIBOJIBI.
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7. HanpspkeHue ceTu ydacTka maxThl — 660 B; cymMMapHBIil TOK 3JIEKTPOINOTpE-
outeneit yuyactka — 525 A; oOmiass MOIIHOCTh MoTpedutenet — 515 kBT; MomHOCTh
nsurarens komoaiina — 220 kBt. PaccunTaTh mapaMmeTpbl U BhIOpaTh aBTOMATHYECKUM
BBIKJIIOYATENb PACTIPEANYHKTA YYACTKA ILIAXTHI.

8. Paccuntath TOK TpE€X(pazHOTO KOPOTKOTO 3aMbIKaHMS B IIAXTHOW Y4aCTKOBOM
ANEKTPUYECKON ceTh HampsbkeHus 660 B, ecnmm cymmapHOE€ aKTMBHOE CONPOTHUBIICHHE
10 Touk# K.3. - 0,006 OM; cymMmMapHOE aKTUBHOE CONMPOTHUBJICHHE MO0 TOYKH K.3. - 0,03
Om.

9. PaccunTaTh TOK ABYX()a3HOTO KOPOTKOTO 3aMBIKAHUS B IMAXTHOW YYaCTKOBOU
ANEKTPUUYECKON ceTu HampsixeHus 660 B, ecnmu cymmapHOe€ aKTMBHOE CONPOTHUBIICHHE
10 Touku K.3. - 0,035 OM; cymMmMapHOE aKTHMBHOE CONPOTHBICHHUE M0 TOYkH K.3. - 0,05
OwM. Cnenatb BbIBOJI OTHOCUTEIBHO YYBCTBUTEIBHOCTH MAaKCUMAJIbHOW TOKOBOW 3alllH-
ThI, eciu €€ ycraBka — 1000 A.

Pasznen S (Oucyuniuna «Aemomamuzupoganubslii 31eKmMponpuUeood MAaulut u
YCMAHOBOK WLaXm U PyOHUKOB):

1. IllaxTHas MOaABEMHASI YCTAHOBKA C PEOCTATHO YHPABISIEMbIM aCHHXPOHHBIM
ANEKTPOINPUBOAOM C JUCKPETHBIM NEPEKITIOYEHUEM POTOPHBIX PE3UCTOPOB.

PaccunTaTh KONMYECTBO POTOPHBIX COIMPOTUBJIEHUN U IMIOCTPOUTH CEMENCTBO MeE-
XaHUYECKUX XapaKTEPUCTHK YIPaBISEMOT0 IyCKa ACHHXPOHHOTO 3JIEKTPONPHUBOJIA
MOIbEMa, €CIIU CHHXPOHHAsS YIJIOBas CKOPOCTh poTopa asurarens — 1500 06, muH; Kpu-
tuyeckuid MoMmeHT asurarens — 6000 Hm, kputnueckoe ckonbxenue npurarens — 0,05;
HOMUHAJIBHBIA MOMEHT ABUTaTeNsd (MOMEHT conpoTuBieHus — 2000 Hwm.

Pasznen 7 (Oucyuniuna «HMoenmuuxayus u mooeruposarue mexHoi02uiecKux
00bEKMOB»):

1. Unentudunupyiite nepeaaTouynyro GyHKIHIO MO rpaguKy NEPEXOAHOro Mpo-
1ecca Npyu eIMHUYHOM CTYIIEHYaTOM BXOJJHOM BO3JICHCTBUHU.

Paznea 8 (Oucyunauna « Texnuueckue cpeocmea asmomamuzayuuy):

1. Onpenenuts ko3 PuLMEHT BO3BpaTa, BpeMsl BKIIIOUEHUS, BPEMS BOCCTAHOB-
JICHUS U YYBCTBUTEIBHOCTD PEJ€ MPU CICAYIOMMNX UCXOAHBIX JTAHHbBIX:

icp =62 MA, iy, = 10 MA, ', =3 T, S=2,7,R, =125 Om, 6 = 85° C.

2. Onpenenutb kK03(hPUIMEHT BO3BpaTa, KOMMYTAIIHOHHBIA LUKJI, YyBCTBUTEIb-
HOCTb Y YaCTOTY BKJIFOUEHUS PEJie MPU CIEIYIOMINX UCXOAHBIX JAHHbBIX:

ip = 15 MA, iy = 2 MA, tyy = 36 MC, tom =5 Mc, R, =2,50M, 6 =45°C, S =
2,8.

3. Onpenenuth K03G(UIIMEHT BO3BPATa, CKBAXKHOCTh, KOMMYTAIIMOHHBIN LUK U
YYBCTBUTEJIBHOCTD PEJi€ MPHU CIEAYIOIUX UCXOAHBIX JAHHBIX:

Ip. = 100 MA, io1y= 20 MA, f o, = 2,5 T, ty, =48 Mc, Loy, = 3 Mc, Ry = 125 Om,
©=50°C.

Paznen 9 (Oucyunnuna «Ilpomviuinennvie cucmemol YnpasieHus»):

1. [IpuBeauTe nMpuUMep NPOrpaMmbl 1Ji BKIIOUEHHUSI-BBIKIIOUCHHS SJIEKTPOJIBUTa-
TeJs, UCNOJIb3Yys KoMaHbl 1o Bxoay «llyck», «Cromy, «TemnoBas 3amura» U 1O BBI-
xony «CocrosiHue asurareliss» U «CpaldaTbiBaHue 3aluTh» Ha s3bike ST (wiu LD wim
SFC). Obecrieunts Qukcauio cpadbaTeiBaHus 3amuThl. COPOC TEIUIOBOM 3allUThI pea-
JM30BaTh yepe3 nepeMeHHyro «CTom.
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2. [IpuBenure mpumep nporpammbl ajisi paboTel cBeToopa C ABYyMs OTHSIMU B
pexunmax «KpacHbiity, «3eneHbiit», «Muramonmn 3eJeHbli», UCT0JIb3Yd KOMaHIbI 10
Bxony «llyck», «[lay3a» (mpomomkeHue paboTbl B TeKyllueMm pexume) u «CTom» Ha
s3pike ST (v LD wnn SFC). Beigepkku BpeMeHH paOOThI B K&XKJIOM PEKHUME BhIOpATh
CaMOCTOSTEJIbHO B MpeJiesiax HECKOJbKUX CEKYHI.

Pasznen 11 (Oucyunnuna « Texnonoeuueckue uzmepenus u npubopoly):

1. AGconroTHast MOTPENTHOCTh U3MEPEHHUSI CKOPOCTH ABMKEHHUSI JICHThI KOHBEMepa
TaxoreHepaTOPHBIM IpeoOpa3zoBaTeIeM, UMEIONIUM IUAMa30H U3MEPEHUs 5 M/C COCTaB-
asiet 0,2 m/c. OnpeaenuTts Kiacc TOYHOCTH MpeoOpa3oBaTeliss CKOPOCTU W TPUBEICH-
HYIO MIOTPEIIHOCTh U3MEPEHUSI CKOPOCTH JIBUYKEHUS JICHTHl KOHBEIepa, a TAKXKe OTHO-
CUTEJBHYIO MOTPEIIHOCTh U3MEPEHUSI CKOPOCTH JIBHKEHHUSI JIGHTHI KOHBeHepa 3 M/c .

2. 1lpu cOMOCTaBUTENBHBIX WM3MEPECHUSIX JABJICHHS KUIKOCTH B TPYOONPOBOC
nokazaHusiM oOpasioBoro npeoodpazosarens nasienus: 10 ITa, 20 I1a, 30 Ila, 40 Ila u
50 Tla cOOTBETCTBYIOT MOKa3aHUs pa3pabOTaHHOTO U3MEPUTEIHHOTO Mpeodpa3zoBaTes
nasnenus: 13 Ila, 17 Ila, 29 Ila, 43 Ila u 48 Ila. Kakoit k1acc TOYHOCTH HEOOXOIUMO
IPUCBOUTH Pa3padOTAHHOMY MNPEeOOPA30BATEINIO TABICHUS?

3. IIpon3Bectu 06pabOTKy pe3yabTATOB M3MEPEHUS JAaBJICHHs Macia Mpeoodpas3o-
BarelieM C KiiaccoM TouHoctu 0,5, eciau MOJIydeHbl CIEAYIOIIME 3HAYCHUsS JAaBJICHUS
macna: 1,3 MllIa; 1,25 Mlla; 1,2 MIla ; 1,32 MlIlIa u 1,35 MIla. Koaddunuent 3naun-
MocTH 00paboTku pe3ynbTaToB cocrapisieT 0,1. Koadpduumentsr CThiofeHTa U 3HAYH-
MOCTH COOTBETCTBEHHO paBHbI 2,03 u 1,6.

4. Omnpenenute BEIUYUHY YYBCTBUTEIBHOCTH M MOCTOSHHYIO U3MEPEHHUS CKO-
pPOCTH JBWXKEHUS JIGHTHI KOHBeiepa mpuOOpoM, UMEIOIIUM YHUCIO JEJEHUHN 1O IIKaye
100, npenen u3MmepeHust 2 M/c M BeTU4MHY BbIxoaHoro curHaia 10 B. Onpenenute
TaK)K€ BEJIMYMHY TEKYIIETO 3HAYEHHs] CKOPOCTU, €CIU CTpesiKa Mpudopa OTKIOHHUIIACH
Ha 65 neneHuil.

5. Ilpu comocTaBUTEIBHBIX M3MEPECHUSIX JTABICHUS XUIKOCTH B TPYOOTPOBOC
nmokaszaHusM oOpasmoBoro npeodpasosarens gasienus: 10 Ila, 20 I1a, 30 Ila, 40 [Ta u
50 Tla coOTBETCTBYIOT MOKa3aHUs pa3pabOTAaHHOTO U3MEPUTEIHHOTO Mpeodpa3zoBaTes
nasnenus: 13 Ila, 17 Ila, 29 Ila, 43 Ila u 48 Ila. Kakoii k1acc TOYHOCTH HEOOXOIUMO
IPUCBOUTH pa3paboTaHHOMY MPeoOpPa30BATENIO AABJICHUS?

6. Heobxomumo usmeputs aasieHue xxkuakoctu 120 ITa. Umerotcs nBa mpeobpa-
3oBarens AaBieHus. OJUH ¢ BEpXHUM npeaenoM usMmepenus aasiaeHus 350 [la u kiac-
coMm TouHoctH 0,5%, a BTOpoi ¢ BepxHUM mpenenom umepenus aasienus 200 [1a u
kjaccom TouHoctu 3,0%. Kakoit u3 aTux nmpeoOpa3zoBareneil Jydle BCEro NpUMEHUTh
JUJIs1 U3MEpeHus J1aBieHus sxuakoctu 120 I1a?

7. B pabouem aucke (GOTOIIEKTPUUECKOTO MMITYJILCHOTO MpeoOpa3oBatesis Ie-
pEMeENIEHUsI OTBEPCTHUS PACIIONOKEHBI MO IEPUMETPY € yrioBbIM marom 150. Omnpene-
JUTh KOJMYECTBO BBIXOJHBIX MMITYJIbCOB M YYyBCTBUTEIBLHOCTh IpeoOpa3oBaTeis Mpu
U3MepeHnH yria noopota 1200 ymnpasisieMoi 3aCIIOHKH IMOJAa4H KUIKOTO TOIUIUBA.

8. IIpu m3mepernn temmeparypsl 780° C TOpeHHs yIisi B TOIKE TEPMOAIICK-
TPUYECKUM TIPeoOpazoBaTesieM, UMEIOIIUM IPeaesl U3MEPECHUS 1000°C u kmacc TO9HO-
ctu 0,5 % BenuuunHa BeixoaHot D/IC cocraBuna 12,4 mB. Onpenenure nOCTOSHHYIO
U3MepeHust peoOpazoBaTensi, a TAKXK€ OTHOCUTENbHYIO TOTPEIIHOCTh U BEJIMYKUHY BbI-
XOJIHOTO CUTHaJIa mpeoOpazoBaTelis Py U3MEPEHUH TeMIlepaTyphl 83 5°C.
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9. Jlng u3MepeHus BETUYMHBI KOHUEHTpaluu Metana 1,5% npuMeHsieTcs npu-
oop, umerommii kiacc TouHoct 0,5% wu npenen uzmepenus 5%. Onpenenuts adbco-
JIOTHYIO ¥ MPUBEACHHYIO MOrPEIIHOCTh MpUOOpa, a TaKKe OTHOCUTEIbHYIO MOTpPEIll-
HOCTh U3MEPEHUS KOHIIEHTpauuu Metana 1,5%.

10. Onpenenute npeaeabHYI0 BEIMYUHY BBIXOJHOTO CONPOTUBIICHUS U YyBCTBHU-
TEJLHOCTh METHOT'O TEPMOPE3UCTUBHOTO TpeoOpaszoBateis rpynmnsl SOM npu uzmepe-
HUM TEMIIEPATypPhl )KUAKOCTU B Auamna3one 0... 180° C , ecim TeMIiepaTypHbIil Ko du-
LUEHT CONpPOTUBIIeHUs meau 4,28 10° K",

5.4 Kpurepuu OLlCHUBAHUS Pe3yJIbTATOB IOCYIapCTBEHHOI0 IK3aMeHAa

MakcumanbHOE KOJMYECTBO OaIOB, KOTOpPOE MOXKET HaOpaTh OO0ydYarOIIHiAcCs
IIPU cllaue TOCYAapCTBEHHOTO dK3aMeHa, coctarisieT 100 6amos.

Pe3ynbTarhl TOCY1apcTBEHHOTO K3aMeHa OIICHUBAIOTCS MO CIIEAYIOIIUM KpUTe-
pHSM.

OTBeT Ha OJIMH TEOPETUUECKUN BOMPOC OreHnBaeTcs MakcumyM B 20 Gamos. B
ATOM cllyyae MpU OTBETE HA BOMPOC OOYYAIOIIMUICS IEMOHCTPUPYET 0€3 MpoOesIoB Cu-
CTEMHBIE, TTTyOOKHE 3HaHUSI yueOHOro MaTepralia, MOHUMaHHe CYIITHOCTH U B3aUMOCBSI-
3eli TIPOIIECCOB U SIBJICHUH, 3HAHHE MOJIOKCHHUI CMEXHBIX Pa3/IeOB U AUCIUTIINH.

B cnyuae, ecnu oOywarouiuiicss J€MOHCTPUPYET CUCTEMHbBIE, INIyOOKHE 3HAHUS
yueOHOro MaTepuaia, IOHHUMaHUE CYIIHOCTH M B3aUMOCBS3€H MPOLIECCOB U SIBICHUH,
3HaHHUE TIOJIOKEHHUIM CMEXHBIX PA3esioB U JTUCHHUILINH, HO MPU ITOM JOIYCKAaeT He-
00JIbIlIME HETOYHOCTU U HECYUIECTBEHHbIE OIIMOKHU, OTBET HAa BONPOC olieHnBaercs B 10
OaIoB.

Ecnu oOyuaromuiicss 1eMOHCTpUPYET MOBEPXHOCTHOE 3HAHUE Y4eOHOTo MaTepu-
ajia, HeBBIPAXKECHHOE TTOHMMAaHHE CYIIHOCTH U B3aUMOCBS3EH MPOLIECCOB U SIBJICHUH, J10-
MyCKaeT 3HAUYMTEIbHOE KOJMYECTBO HETOYHOCTEH M OLIMOOK, OTBET Ha BOMPOC OLCHU-
Baercs B 5 OaJIOB.

B cinyudae, ecnu oOyvaronuiics JeMOHCTPUPYET OTAEIbHBIC, HECBA3HBIC 3HAHMS
yueOHOro MaTepuana, JaeT HEMPaBHIbHBIM OTBET WM JOIYCKAET rpyOble OIINOKH, OT-
BET Ha BOIPOC orieHnBaeTcs B ) 0anos.

BrimonHeHne CcTyIeHTOM OJHOTO MPAKTUYECKOTO 3a/1aHvs OLIEHWBAETCS MAaKCH-
MyMm B 20 6atoB. B ciyyae HEBEpHOTo pelieHus: MPakTUYECKOro 3alaHusl WM OTCYT-
CTBUS TaKOBOT0, OOyd4aromuiics HaOWpaeT Ha JaHHOM JTarle BBINIOJHEHUS MpaKTHue-
ckoro 3aianus 0 6aoB.

OO6muiee KOIMYECTBO 0AJUIOB IO pe3yjIbTaTaM T'OCYAapCTBEHHOIO K3aMeHa IOJTy-
yaeTcsl cpeAHapuPMETHUECKUM KOJIMYECTBOM OAJIJIOB 32 OTBETHI HA TEOPETHUECKUE BO-
MIPOCHI ¥ BHIMIOJTHEHUE TPAKTUYECKUX 3aJaHUH.

JlJist mepecyeTa UTOTOBOM OLIEHKH TOCYJAapCTBEHHOTO 3K3aMeHa B OalljilaXx B CH-
CTeMY OLIEHOK MO rocynapcTBeHHOU mmkane u mkaine ECTS ucnons3yercs cienyroree
COOTBETCTBHE:
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Mroronas 0-59 60-69 | 70-74 | 7579 | 80-89 | 90-100
OlIEHKa, OaJIJIbl

OrueHka no Heynos-

rocyaapct- JCTBOPH- | Y IOBJICTBOPUTEIHHO Xopor1io Otimnyno
BEHHOM IIIKaJIe TEJIbHO

Onenka 1o

mkaine ECTS F E D ¢ B A

6. PEKOMEHAYEMAS JIMTEPATYPA JJIA IIOAT'OTOBKH
KI'OCYJAPCTBEHHOMY 3K3AMEHY

OcHoBHas JuTEparTypa:

1. ABTOMaTH3amus CJIOKHBIX DJICKTPOMEXaHUYCCKUX OOBEKTOB HDHEPTOECMKHX
MIPOU3BOJICTB [DNEKTPOHHBIN pecypc] : yueOHoe mocooue aist By3oB / K.H. Ma-
penny, C.B. Iyounun, 2.K. Hukynun u ap. ; 'BY3 "JounHTVY". - 10 M6. - o-
Henk : OO0 "Texnonapk Joul'TY "VHUTEX", 2015. - 1 daitn.- ISBN 978-966-
8248-8248-62-7. - Pexxum noctyma: http://ed.donntu.org/books/cd2421.pdf . -
3ari. ¢ 3KpaHa.

2. ABTOMaTHKa, aBTOMAaTU3allsl ¥ aBTOMATU3UPOBAHHBIE CUCTEMBI YIIPABICHUS
[DnmexkTponHbIi pecypce] : kypc gekmnuii / O. I'. bapamxko ; O.I'. bapamko ; beno-
pyc. roc. TexHoi. yH-T, Kad. aBTomaTn3. mpon3Bo1. MPOIECCOB U ANEKTPOTEXHU-
K. - 5 MO. - MuHnck : [6.1.], 2011. - 1 daiin. - Cucrem. TpedoBanusi: Acrobat
Reader.- Pexxum moctyma: http://ed.donntu.org/books/cd4941.pdf

3. DNeKTpooOOPYyI0BaHUE TEXHOJIOTMYECKUX YCTAaHOBOK TOPHBIX MPEeANpUATUN
[DnexTpoHHBIN pecypce] : yueonuk ais By30B / K. H. Mapenuu [u np.] ; K.H. Ma-
penuu, B.B. Kanunun, FO.B. Toctuk u ap. ; [BY3 "IonHTVY". - 11 M6. - Jlo-
ek : OO0 "Texnomapk JJoul'TY "YHUTEX", 2015. - 1 daiin. - CucteM. Tpe-
OoBaHWUS: Acrobat Reader. - ISBN 978-966-8248-63-4.
http://ed.donntu.org/books/cd2599.pdf .

4. Mapennu, K.H. ABTomaTmdeckas 3amuTa 3J€KTPOOOOPYIOBAaHUS IIaXT OT
aBapUUHBIX M OMACHBIX COCTOSHHU [DIEKTPOHHBIA pecypc] : yueOHoe mocobue
st By30B / K. H. Mapennu, . B. KoBanesa ; 'BY3 "JIonHTVY". - 16 M6. - Jlo-
Henk : OO0 "Texnomnapk Joul' TY "YHUTEX", 2015. - 1 ¢aiin. - 3ganue npu-
ypo4eHo K 95-netuto JIoHeIKoro HaMOHAIBHOTO TEXHUYECKOTO0 YHUBEPCUTETA. -
CucteM. TpeOoBanus: Acrobat Reader. - ISBN 978-966-8248-61-0.
http://ed.donntu.org/books/cd2405.pdf.

5. ABTOMaTH3MPOBAHHBINA AIEKTPOINPUBOJ MAIIMH U YCTAHOBOK IIAXT W PYyIHH-
KOB [D7eKkTpoHHBIN pecypc] : yueOHoe mocooue s By3oB / K. H. Mapenuu [u
ap.] ; K.H. Mapenny, FO.B. Tosctuk, B.B. Typynanos u np. ; IBY3 "JIouHTY".
- 37 MO. - Honenk : OO0 "Texnomnapk Houl' TY "YHUTEX", 2015. - 1 daiin. -
Cucrem. TpeboBanus: Acrobat Reader. - ISBN 978-966-8348-49-8.
http://ed.donntu.org/books/cd2758.pdf ]
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6. Jleonosa H.JI. KoMnbroTepHoe MoieTupoBaHue [ IIEKTPOHHBIN pecypc] : Kype
nekiuit / H.JL. Jleonora ; ®T'BOY BIIO "C.-I16. roc. TeXH. YH-T pacTUT. MOJIHU-
MepoB". - 1 M6. - Cankt-IletepOypr : [0.1.], 2015. - 1 daiin. — Pexum nocrymna:
http://ed.donntu.org/books/cd5990.pdf . - 3armn. ¢ skpana. - CucreM. TpeOOBaHUS:
Acrobat Reader.

7. Yepnsii A.A. MaremaTudeckoe MOJACIMPOBaHUE [DIEKTPOHHBIN pecypc] :
yaebHoe nocodue / A.A. UepHsiii ; [lens. roc. yH-T. - 6 MO. - [lensa : Ilens. roc.
yH-T, 2011. - 1 ¢aitn. — Pexum noctyna: http://ed.donntu.org/books/cd5855.pdf.
- 3aru. ¢ ’kpana.- Cuctem. TpedoBanus: Acrobat Reader.

8. Crapoctun, A. A. TexHudYeckue CpeACTBA aBTOMATH3AllMd W YIIPABICHHS :
yuebnoe mocobme / A. A. Crapoctun, A. B. JlanteBa. — ExarepunOypr :
VYpanbckuit penepanpubiii yausepcuter, 9bC ACB, 2015. — 168 c¢. — ISBN 978-
5-7996-1498-0. — TekcT : AMEeKTPOHHBIN // DAEKTPOHHO-OMOIMOTEUHAsT CUCTEMA
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/68302.html. — Pexxum
JOCTYyTA: ISt aBTOPU3UP. TTOJIb30BaTeNeH

9. Ceprees, A. U. IIporpaMmmupoBaHre KOHTPOJUIEPOB CUCTEM aBTOMATH3ALIUU :
yuebHoe nocooue / A. 1. Ceprees, A. M. Uepnoycona, A. C. PycseB. — Open-
oypr : OpenOyprckuii rocygapcTBeHnblid yausepcurer, ObC ACB, 2016. — 126

c. — ISBN 978-5-7410-1649-7. — Texkct : 3JIEKTPOHHBIK // DIEKTPOHHO-
oubmmoreunas  cucrema  [PR BOOKS ; [caiiT]. — URL:
http://www.iprbookshop.ru/71315.html. — Pexum nmocTyma: misi aBTOPH3UD.
MOJIb30BATENEH.

10. BogoBo3oB A.M. MUKpPOKOHTPOJUIEPHI JIJIsl CUCTEM aBTOMATUKU [DIIEKTPOH-
HBII pecypce]: yueOHoe nocobue/ BogoBo3oB A.M.— DeKTpoH. TEKCTOBBIE JIaH-
HbIE.— Mockaa: WUndpa-Nnxenepus, 2016. — 164c. —
http://www.iprbookshop.ru/51727.html.— 3BC «IPRbooks» — Pexxum moctyma:
JUTSI aBTOPU3HP. MOJIb30BaTENEH

11. Martromor H.B. Hauano pabotsl ¢ MukpokoHTposuiepamu STM8 [DnekTpoH-
Heli pecype] / H.B. Marttomos. - 8 M6. - [b.m.] : [0.1.], [2016]. - 1 daiin. - Cu-
cteM. TpeboBanus: - Pexxum moctyna: http://ed.donntu.org/books/17/cd6072.djvu
. - 3ary. ¢ akpana.- [IpocmoTpmuk djvu-daitnos

12. baxoBueB U.A. MUKpONpOLIECCOPHBIE CUCTEMbl YIIPaBIECHUsI YCTPONUCTBAMU
CUJIOBOM 3JIeKTPOHUKHU. CTPYKTYpHI M aJITOPUTMBI [ DIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue/ baxosues 1.A.— DnekTpoH. TekcToBbIe JaHHbIe.— HoBocnOupcek:
HoBocubupckuili rocygapcTBeHHbIM TexHU4eckuil yHuBepcurer, 2018.— 219
c— Pexumm gocrtyma: http://www.iprbookshop.ru/91248.html .— 3BC
«IPRbooks». — Pexxum gocTyma: s aBTOpU3HP. MOITB30BaTEIeH

13. Kuwm, K. K. Dnextpuyeckue n3MepeHust He3JEKTPUUECKUX BEIUYUH ;| yueOHOe
nocobue / K. K. Kum, I'. H. Anucumos, A. A. Tkauyk. — Capatos : Aii [1u Op
Menua, 2019. — 137 ¢. — ISBN 978-5-4486-0731-8. — TekcT : 27eKTpOHHBIN //

OnekTpoHHO-OnOmotreunass cuctema IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/85852.html . — Pexum goctyma: ajis aBTOPH3UD.
10JIb30BaTEIIEN

14. PaukoB, M.}O. TexHuueckue usmMepeHus u npuoOopsl [ DIEKTPOHHBIN pecypc]
: Y4eOHUK U npakTukyM 1iJist By30B / M. FO. Paukos ; M.1O. Paukos. - 3-¢ usn.,


http://ed.donntu.org/books/cd5990.pdf
http://ed.donntu.org/books/cd5855.pdf
http://www.iprbookshop.ru/68302.html
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ucrp. u joi. - 13 M0. - Mocksa : FOpaiir, 2018. - 1 ¢daiin. - Cuctem. Tpedona-
Hust: Acrobat Reader. Pexxum nocrtymna:
http://ed.donntu.org/books/20/cd9937.pdf

JlonoJiHUTEIbHAS JIUTEpaTypa:

15. Cropocnemkun B.H. Texaudyeckue cpecTBa CUCTEM aBTOMATUKH U
yrpasiieHHs [ DJIeKTpOHHBIN pecypc] : yueOHbie mocoOus st By30B / B.H.
Cxkopocnemikun, M.B. Ckopocnienikun ; @I'bOY BIIO "Har. uccnen. ToMck.
MNOJIMTEXH. YH-T". - 5 MO. - Tomck : M31-Bo Tom. monuTexH. yH-Ta, 2012. - 1
daiin. - Pexum noctyma: http://ed.donntu.org/books/17/cd7849.pdf. — 3arm. ¢
skpana.- Cuctem. TpeboBanus: Acrobat Reader.

16. MUKpONpPOIIECCOPHBIE ~ CUCTEMbI  YNPABICHUS]  DJIEKTPONPHUBOJAAMH U
TEXHOJIOTHUYECKUMHU KOMIUIEKCaMH [DJIEKTPOHHBIA pecypc]: yueOHoe mocobue/
I'M. CumakoB [u nap.]. -DIEKTpoH. TEKCTOBbIE naHHBIE. - HoBocuOUpCK:
HoBocubupckuii rocynapcTBeHHbIN TexHUUeCcKuil yHuBepcuter, 2016.— 116 c. -
Pexxum moctyma: http://www.iprbookshop.ru/91602.html. - 35C «IPRbooksy -
Pexxnm noctyna: 1uist aBTOpU3HP. MOJIb30BATENEH

17. OcHOBBI IPOrpaMMUPOBAHUS MUKPOIIPOLIECCOPHBIX KOHTPOJIEPOB B
U(GPOBBIX CUCTEMAX YIIPABJICHUS TEXHOJOTUYECKUMH MPOIIECCaMu
[DnexTpoHHBIN pecypc]: yueOHoe nocooue/ B.C. Kyapsios [u ap.]. - DIEKTpoH.
TEKCTOBBIE JAHHBIE. - BopoHEk: BOPOHEKCKHI TOCYIapCTBEHHBI YHUBEPCUTET
WHKEHEPHBIX TexHoJsiorui, 2014. - 144c¢. - Pexxum nocryna:
http://www.iprbookshop.ru/47437.html. - 9bC «IPRbooks». - Pexxum mgoctyma:
JUTSl aBTOPU3HP. MOJIb30BaTENEH

18. ConbkuH M.A. MukponporeccopHbie CHUCTEMBI. [Ipumenenue
MUKPOKOHTpOJUIEpOB  cemeiictBa AVR g ynpaBineHus — BHEIIHHMMU
ycTporictBamu [DnektpoHHbiid pecypc]/ Conbkun M.A., Conbkun .M., [llamun
A.A. - DIeKTpoH. TeKCTOBbIe JaHHblEe. - ToMmck: TOMCKUN MOTUTEXHUYECKUI
YHUBEPCUTET, 2016. - 88 C. -Pexxum JOCTyna:
http://www.iprbookshop.ru/83972.html. - 3BC «IPRbooks» -Pexum moctyma:
JUIsl aBTOPU3HP. ITOJIb30BaTENEN

7. YYHEBHO-METOANYECKOE OBECIIEYEHHUE NIOAI'OTOBKH
KI'OCYJAPCTBEHHOMY 3K3AMEHY

Y4eOHO-MeTOAMYECKUE U31aHMsl, pa3paborannbie B JOHHTY:

19. KoHCieKT JIKIUH M0 MHUCHUILIMHE «ABTOMATH3aIlMs MAIIMH U YCTAaHOBOK
TOPHOTO MPOM3BOJACTBAY [ DIEKTPOHHBIN pecypc] : Uiss CTYJICHTOB OYHOW M 3a-
ouHoOl ¢Gopmbl oOydenus no creruaibHoct 21.05.04 «["opHOE nenoy», crienua-
mu3anus «ONeKTpuduKaIus ¥ aBTOMaTU3aius ropHoro npousBojacteay / ['OY-
BIIO «IOHHTY», Kad. ropHoit 3meKTpOTEXHUKU U aBTOMATHKA M. P. M.
Jleti6oma ; coct. A. C. Oromo6uenko. — DnektpoH. maad. (1 daiin: 14,82 MB). —
Houenk : JOHHTY, 2018. — Cuctem. tpeboBanus: ZIP-apxuBatop (moctyn ye-
pe3 TUYHBIA KaOUHET CTY/ICHTA).
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Internet-pecypcni

20. OO0 "MHT'OPTEX" [DOnexkTpoHHBIN pecypc] : oduil. caldT. - DJIEKTPOH. JIaH.
— ExarepunOypr, [2019]. - Pexxum noctyma : http://www.ingortech.ru/ - 3ari. ¢
JKpaHa.

21. OO0 «3aBoj1 B3pHIBO3AIIUIIEHHOTO U OOIIECTTPOMBIIIIEHHOTO 000pYy10BaHUs
«"opakc-CBeToTexHUKay [DNEKTPOHHBIN pecypc] : odull. CalT. - DIEKTPOH. JIaH.
- [IpokombeBck, [2019]. - Pexxum moctyna : http://prkzavod.ru/. —3ari. ¢ skpana.
22. YAO HIIIT «MakeeBckHii 3aBOJI MIAXTHOW aBTOMATUKW [ DJIIEKTPOHHBIHN pe-
cypc] : opuIl. calT. - DIeKTpoH. aaH. — MakeeBka, [2019]. - Pexxum mocryma :
http://mzsha.inf.ua. - 3arum. ¢ a3xpana.

23. OI'VII 1O «CeBep» [DneKTpoHHBIN pecypc] : oduil. cailT. - DIEKTPOH. J1aH.
— Tomck, [2019]. - Pexxum noctyma @ http://www.posever.ru - 3ari. ¢ skpaHa.

24. TlpousBoacTBeHHas kommnauus «Wnbpma» [DnekTpoHHBIH pecypc| : odwuil.
caiT. - DaektpoH. gaH. — Tomck, [2019]. - Pexxum goctyna : http://ilma-mk.ru -
3ar. ¢ ’KpaHa.

25. OO0 HII® «32aky6» [DNeKTpOHHBIN pecypc]| : opuIl. CaT. - DIEKTPOH. J1aH.
— HoBocubupck, [2019]. - Pesxxum noctyna : http://elcub.ru/ - 3ari. ¢ axpana.

26. Komnanus D211 [DnekTpoHHBIN pecypc] : odwull. calT. - DIEKTPOH. JaH. —
Mockga, [2019]. - Pexxum moctyma : http://dep.ru. - 3arm. ¢ skpana.

JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChI
27. ObC IOHHTY - http://donntu.org/library

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME IMTPOBE/IEHUSA
IN'OCYJAPCTBEHHOI'O OK3AMEHA

1. CnenuanusupoBaHHas 1a00paToOprsi ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPaBJICHUS
TEXHOJOTMYECKUMHU TPOLIecCaMu ISl IPOBEICHNUS JIA0OPATOPHBIX padoT, 3aHITHI CeMU-
HApCKOTO THIIA, TPYIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS U
IPOMEKYTOUHOM aTTecTalu (KOMIBbIOTEPHI, 00BETMHEHHBIE B CETh [3€pHET C BHIXOJOM B
Wutepuer: xommbtotep CII 700 tray, kommbtotep P-3-667, kommbiotep CII 700 tray,
kommbioTep 1P4-3,0 GHz, komnstorep Athion "64 3800, kommbroTep C/011. C-667, KOM-
netotep CII 700 tray, komnstorep CII 700 tray, komnstorep CIT 700 tray, koMmmbroTep
Frime Com; naGopaTOpHBI CTEHI MO M3YyYEHHIO KOMIIBIOTEPHO-WHTETPUPOBAHHBIX
cpencts npousBojicTBa BAT ,,EJIEMEP” usmepenus ¢puznueckux nmapaMeTpoB TEXHUYE-
CKUX OOBEKTOB, YIPAaBJICHHS TEIUIOBBIMH MPOIECCAMH M ITHEBMOABTOMATUKOM; Jabopa-
TOpHbIE YCTAHOBKM Ha OCHOBE NPHUMEHEHUS KOMIBbIOTEPHO-UHTETPUPOBAHHBIX CUETUH-
KOB 3JIEKTPUYECKON W TEIUIOBOM AHEpruM, (cueTuuki: ,,EBpo-anbpa’, LZQM; KM-5-1;
,EMP”; | ET”); cucrema nHpopMalmoHHbIX 3Heprocoeperatoniux rexuHogorui “CIHET-
17’; mpombinuienHbid kKouTposuiep SLC-500 ¢pupmer “Allen Bradley” (CILIA); nabGopa-
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TOPHBIN CTeH/BI ¢ ucnoib3oBaHueM obopynoBanuss OBEH «Cucrema aBToMaruzanuu
MaKeTa KaMEpHOM HarpeBareiabHON neun», «CTEeHJ aBTOMAaTU3AlMK YIIPABJIEHUS MOTPY-
30YHBIM KOMIUIEKCOM IIIAXTHD), B COCTAB KOTOPBIX BXOJST: MOAYJb JUCKPETHOTO BBIBOJA
MV 110-224.16K, ITN1-perynstop TPM-148xk, rpadrueckass MOHOXpOMHasI TIaHE b OIle-
paropa UII320, aBromaTuyeckuii npeodpazoBarens untepdericos USB/RS-485 OBEH
AC4, npombinuieHHbIN KOoHTposuiep - [IJIK63, neicTByrommii MakeT KaMEepHOW TeYH,
JNEUCTBYIOIMIA MaKeT MOrpy304YHOI0 KOMILIEKCa; J1adOpaTOpHbIM CTeH] «YHHBEpCasb-
HBIA mMIKad) CUCTEMBbl aBTOMATH3AI[MI» B COCTaBE: CEHCOPHBIN MaHEIbHBIN KOHTPOJUIEP
«OBEH» CIIK-107, nporpammupyemsiii torudeckuii koatpoiuiep «OBEH» TIJIK-150,
moaynb pacmmpenus ICP DAS, 1-7017, 1-7042, 17065, neiicTByronmMii MakeT MAXTHOTO
THJIPOMOHUTOPA; CHEIUATN3UPOBAaHHAS MEOEIIb: I0CKa ayJAUTOPHAs, CTOJIbI Ay TMTOPHBIE,
CTyJIbsl ayJUTOpPHBIE, CTOJBI KommbloTepHble. Microsoft Windows 98SE (GJ4QK-
TRHJ3-T2DB4-7XTPB-CMB46), Microsoft Windows 98SE (JHPFD-XG23Y-7F8CD-
WAYRY-KXWBB), Microsoft Windows 98SE (HGRPK-X47CX-PMJDC-MDK2P-
D38KT), Microsoft Windows 98SE (WTHD7-KDVC2-7TMFF7-CKFTT-GJRGT), Linux
Ubuntu 14.04 (6ecruatnas sunensus), LibreOffice 4.3.0 (GecrimatHas aunensus), Atmel
AVR Studio version 4.16 (6ecruiatHas aunensusi), System Workbench for STM32 -
OpenOCD (for Windows 32bits) (6ecrumatnas muiensus), MASTERSCADA3.8 (bec-
rmatHas juueHsusi), CoDeSys2.3 (6ecmatHas nuien3us), CoDeSys3.5(6ecrathast
JIUTIEH3HS ).

2. Cnenuanv3upoBaHHas J1abopaTOpusi TOPHOM IEKTPOTEXHUKH JIJISl TPOBEICHUS
71a00paToOpHBIX paboOT, 3aHATUIH CEMHHAPCKOTO THUIA, KypCOBOTO MPOEKTUPOBAHUS (BbI-
MOJIHEHUSI KYPCOBBIX PadO0T), TPYNIOBBIX U UHUBUYaTbHBIX KOHCYJbTAIIUHN, TEKYIIETO
KOHTPOJISI M IPOMEXYTOUHOM aTTecTanuu (KOMIUIEKTHas TpaHc(opmaTopHasi MOJICTaH-
1S, aBTOMAaTHYECKUI BBIKIIFOYATENb, CTAHLINS YIIPABIICHUS, MAaTHUTHBIE ITyCKATEIN Pa3-
HbIX TOKOB, arperaT myckoBod AlIIl-4, pyIHHUYHBIE BBICOKOBOJIBTHBIE PaCHpPEACIUTEIb-
Hble ycrponctBa PB/I-6; YK-6; KPYB-6, cTeHabl 10 N3y4eHHI0 KOMIIOHEHTOB PyIHUY-
HOTO 3JIEKTPOOOOPYAOBaHUS, CPEACTBA 3AIUT U YIPABIECHUS TOPHOTO AIIEKTPOOOOPYI0-
BaHUS; CIICITUATM3UPOBAHHAS MEOETh: TOCKA Ay TUTOPHAS, TAPTHI).

3 Cneunanu3upoBaHHas JIa0OpaTOpUs MIAXTHOM aBTOMATUKH JJIs1 POBEACHHUS Jia-
OopaTopHBIX padoT, 3aHATUN CEMHHAPCKOTO TUIA, KYPCOBOTO MPOSKTHUPOBAHUSA (BBITION-
HEHUSI KYpPCOBBIX padoT), TPYIIOBBIX W WHIUBUIYAJTbHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTpoJIst U mpoMexxytouHor arrectauuu (Ilepconanpubiii kommbeiorep C 1 Qhz Case
Codegen; CrteHIbl ¢ TEXHUYECKUMU CPEACTBAMH M CHUCTEMaMH IIAXTHOM aBTOMATHKHU:
JATYUKWA Pa3IMYHON anmaparypbl aBTOMAaTH3alW{, CUCTEMA aBTOMATHYECKOTO YIIpaBJie-
HUsl OYMCTHBIM KoMOaitHoMm Tunma CAVYK, annaparypa aBTOMaTu3alvy CTPYroBbIX yCTa-
HOBOK THna YMC-2, moct abDOHEHTCKUI anmaparypbl CBsI3W, CUTHAJIM3AlMU U YIIpaBJie-
Hus Tuna ACCY, anmapaTypa IUCTaHIIMOHHOTO YIPaBJIEHUs 3a00HBIMUA MallTUHAMM TH-
na AY3M, annapara KOHTpossi ckopocty U npoOykcoBku Tuna KCII, ycTpoiicTBO KOH-
Tposs undopmaruu tTuna YKHW, kommiekc aBTOMaTU3UPOBAHHOTO yIIpaBJIeHUsI KOHBEle-
pamu tuna AVYK.1M, annmapatypa aBromaTH3aluy INIABHOM BOJOOTIMBHON YCTaHOBKHU
tuna ABH-1M, anmaparypa aBToMaTH3aluy TJIABHOM BOJOOTIMBHOW YCTAHOBKM THIIA
BAB, anmnapatypa aBTOMaTH3alMy [JIaBHOW BOJIOOTIIMBHOW YCTaHOBKM Thna Y AB, anmna-
paTypa aBTOMaTH3allMd BOJOOTIMBHBIX ycTaHOBOK Tuna BAB.1M, annaparypa aBroma-
TUYECKOTO KOHTPOJISI MPOBETPUBAHUS TYMUKOBBIX BbIpaboTok Tuna AKB-2I1, anmapary-
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