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COJEP)KAHUE

OBILIAS XAPAKTEPUCTHKA PABOYEM TPOTPAMMBI
MMPO®ECCUOHAJIBLHOIO MOY.JISI

CTPYKTYPA U COJAEPKAHUE NPO®ECCUOHAJIBHOTO MOIY.JISI

. YCJIOBUSI PEAJIM3ALMM HPOIPAMMBI NPO®ECCHOHAJBHOI'O
MOJY.JISI

. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHUA
IMPOPECCHUOHAJIBHOI'O MOAYJIA




1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
MNPO®ECCHUOHAJIBHOI'O MOAYJIA IIM. 01 HIOCTPOEHHUE U DKCIIVIYATALUA
CTAHIHUOHHBIX, IIEPEI'OHHbIX, MUKPOITPOLHECCOPHBIX "
JNATHOCTHYECKHUX CUCTEM

’KEJIE3HOJIOPOKHOM ABTOMATHUKH

1.1. Ileab ¥ NJIaHUPYeMble Pe3yJbTaThl 0CBOeHHsI PO eCCHOHATBHOI0 MOTYJIsA

B pesynbrare nzyueHus npoheCCHOHAILHOTO MOYJIS 00YUYArOIIUIACS TOIDKEH OCBOUTh OCHOBHOM
Buj1 AestenbHocTH [locTpoeHne M IKCIUIyaTalusl CTAHIHOHHBIX, EPEroHHbIX, MUKPONPOLECCOPHBIX
U IMATHOCTHYECKHUX CHCTEM KeJI€3HO0POKHOH aBTOMATHKH U COOTBETCTBYIOIIME €My OOIIIHe U
npodeccnoHaTbHBIC KOMITETCHITHH:

1.1.1. IlepeyeHb 001MX KOMIIETEHIIHM

Koawbi I[lnanupyemble pe3yabTaThbl OCBOECHH S AUCHUNIIHHBI
OK 1 Boibupates  cmocoObl  pemieHus  3afad  npodeccHOoHaNbHON  AEATeThbHOCTH
MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM
OK 2 Hcnonb30BaTh COBpPEMEHHBIE CpEACTBA IOMCKA, AaHalW3a W HWHTEPIpEeTaluu

uHbpopManMd W WH(POPMAIMOHHBIE TEXHOJIOTUM ISl  BBIOJHEHUS 3a]ad
1poeCCHOHATILHOM /1€ TeIbHOCTH

OK 3. [TmanupoBaTh M peann30BBIBATH COOCTBEHHOE MPO()ECCHOHAIBHOE M JIMYHOCTHOE
pa3BUTHE, TNPEANPUHUMATENBCKYIO NEATEIbHOCTh B MpodeccuoHanbHOl cdepe,
WCIOJIb30BaTh 3HAHMS MO (PUHAHCOBOM T'PAaMOTHOCTH B Pa3jIMUYHBIX >KU3HEHHBIX

CUTYaLUsAX

OK 4. DddeKkTHBHO B3aUMOIEHCTBOBATh U Pa0OTATh B KOJJIEKTUBE M KOMAaH/IE

OK 5 OcCyIIecTBIATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKALIMIO HA TOCYIapPCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢ yuyeToM 0COOEHHOCTEH COLMANBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 6. [IposBAATE rpaXk IAHCKO-NIATPUOTUYECKYIO TIO3ULIUIO, JEMOHCTPUPOBATH OCO3ZHAHHOE

MIOBE/ICHUE Ha OCHOBE TPAJUIIMOHHBIX 00IEYEeIOBEUECKUX LIEHHOCTEN, B TOM YHCIIe
C Y4Y4EeTOM TapMOHU3ALUU MEKHALUOHAIBHBIX M MEXKPEIUTMO3HBIX OTHOIIEHUH,
MIPUMEHATH CTAHIAPThl AHTUKOPPYNIIMOHHOIO ITOBECHUS

OK 7. ConelicTBOBaTh ~ COXPAHEHMIO  OKPYXKAaIOLIEH  cpenbl, pecypcocOepexeHuIo,
IMPHUMCHATDH 3HaHUA 00 U3MCHCHUU KiImMara, IMPUHIIHUIIBI 6€pe)KJ'II/IBOFO
POU3BOJICTBA, 3((HEKTUBHO ACHCTBOBATH B UPE3BBIYAMHBIX CUTYALIUIX

OK 8. Hcnonb3oBath cpenctBa (pu3M4eckold KyJAbTyphbl Ul COXPAHEHUS U YKpEIUICHUs
3I0pOBbsI B mpolecce MNpo(ecCHOHANBHOM JESITEeIbHOCTH U MOAJACpKAHUS
He00X0IMMOro YpoBHS (hU3MUECKON MOArOTOBIEHHOCTH

OK 9. [Tonp30BaTbes  MpodecCHOHANBbHOM JOKyMEHTallMeld Ha ToCylapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX

1.1.2. Ilepeuyenb npodeccuOHAIBLHBIX KOMIIETEHIH

Kon HaumeHnoBaHnmne BHI0B AeATEJbLHOCTH M MPO¢)eCCHOHAIBHBIX KOMITCTCHIUH

HOCTpOCHI/Ie " SKCIUTyaTallusd CTAaHLIMOHHBIX, MCPErOHHBIX, MHUKPOIIPOLECCOPHBIX H
JAUAarHOCTUYCCKNX CUCTEM )KCJICSHO)IOpO)KHOfI AaBTOMAaTHUKHU
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AHaJ'H/I3I/IpOBaTb pa60Ty CTAaHIIMOHHBIX, TMCEPCTOHHLIX, MUKPOMIPOLCCCOPHLIX H

K11 JAUAarHOCTUYCCKUX CUCTEM aBTOMATUKH 110 IPUHIUIIUAJIBHBIM CXEMaM

K 1.2 OHpeI[eJ'IﬂTI) U YCTpaHATb OTKa3bl B pa60Te CTaHIIMOHHBIX, TICPCTOHHBIX,
' MHKPOIIPOUECCOPHBIX U JTUATHOCTUYCCKHUX CUCTEM aBTOMAaTUKH

K 1.3 BreimonsaTs Tpe6OBaHI/IH 110 OKCILTyaTallun CTaHIIMOHHBIX, INEPETOHHBIX,

MHUKPOHNPOUECCOPHBIX U JUATHOCTUYCCKUX CUCTEM aBTOMAaTUKH

1.1.3. B pe3yabTaTe ocBoeHHs MPO(ecCHOHATIBLHOI0 MOAYJISA 00YYAIOIIUIICS T0JIKEH

HNmerhb — IOCTPOCHHA 151 SKCIUTyaTalluu CTaHIIMOHHBIX, MNCPECTrOHHLbIX,
HpaKTquCKI/Iﬁ MHUKPOIIPOLCCCOPHBIX KW JUAIHOCTHYCCKUX CHUCTEM )KGJI@SHOI[OpO)KHOfI
OIIBIT AaBTOMAaTHUKH

YMmerh - YuTaTh MMPUHOUIIKNAJIbHBIC CXCMbI CTaHIIMOHHBIX YCTpOﬁCTB

ABTOMATHKW;
—  BBIIOJHATH 3aMEeHy MNpHOOpPOB W  YCTPOWCTB  CTAaHIIMOHHOTO
00opynoBaHus;

—  KOHTPOJIUPOBATh pabOTy YCTPOWCTB M CUCTEM aBTOMATHKH;

—  BBIIOJHATH pabOTHl TO MPOSKTHPOBAHHUIO OTAEIBHBIX HJIEMEHTOB
npoekTa OO0OpyJOBAaHWS YACTH CTAHIUH  CTAaHIMOHHBIMH CHCTEMaMH
ABTOMATHKW;

—  paboTarh C MPOCKTHOW JOKYMEHTAIUEH Ha 000pYOBaHNUE CTAHIIHIA,

—  YHUTaTh NPUHIUMHAIEHBIE CXEMBI IEPETOHHBIX YCTPOHCTB aBTOMATHKH;
—  BBINOJHATH 3aMeHy HOpuOOPOB W YCTPOKMCTB  MEPErOHHOTO
000pyI0BaHNS;

—  KOHTPOJIUPOBAaTh pabOTy MEPETOHHBIX CUCTEM aBTOMATHKH;

—  paboTtarh ¢ NPOEKTHOW JOKYMEHTAalueil Ha 000pyJ0BaHUE NEPETOHOB
NEPEerOHHBIMI CHCTEMaMH HWHTEPBAIBHOTO PETYIUPOBAHHS JIBUIKCHUS
M0€3/10B;

—  BBINOJHATH pabOTHl TIO0 MPOSKTHPOBAHHUIO OTAEIBHBIX HJIEMEHTOB
o0opynoBaHWS ~ ydacTKa  TEperoHa  CHUCTEeMaMH  HHTEPBAJIHHOTO
peryaupoBaHUs ABHIKEHHS [10€3/10B;

—  KOHTPOJIUPOBATh PabOTy MHUKPOIPOIECCOPHBIX U JIHArHOCTHYECKHX
CHCTEM aBTOMATHKH U TeIIEMEXaHHKH,

—  aHaJIM3HMPOBATH Mpolecc QYHKIIMOHUPOBAHUS MUKPOIPOLIECCOPHBIX U
JMarHOCTUYECKUX CHUCTEM AaBTOMAaTHKH M TelNEeMEXaHUKH B Ipolecce
00paboTKy nocTymnaroei nHGopMalny;

—  INPOBOJAUTH KOMILJIEKCHBII KOHTPOJIb pab0TOCIIOCOOHOCTH anmnapaTypbl
MHUKPOIPOIIECCOPHBIX W JUArHOCTUYECKMX CUCTEM aBTOMAaTHKH U
TeJIeMeXaHUKH;

—  aHaJIM3HMPOBATh pe3yabTaThI KOMILJIEKCHOTO KOHTPOJIS
paboTOCIIOCOOHOCTH anmapaTypbl MUKPOIPOLIECCOPHBIX M AMATHOCTHYECKUX
CHCTEM aBTOMATHKH U TEJIEMEXaHHKH;

— TPOU3BOAUTH 3aMEeHYy CyOOJIOKOB M 3JIEMEHTOB YCTPOICTB ammaparypsbl
MHUKPOMPOIIECCOPHBIX W JHArHOCTUYECKHX CHUCTEM AaBTOMATHKH U
TeJIeMEXaHUKH.




3HaTh

- HKCIUTyaTal[MOHHO-TEXHUUECKUE OCHOBBI OOOpYJOBaHUS CTaHLMH
cUCTeMaMM aBTOMATUKU;

— JIOTUKY IIOCTPOEHUS, THUIIOBBIE CXEMHBIE PELIECHUS CTAaHIMOHHBIX
CUCTEM aBTOMAaTHKU;

- IOCTPOCHUE MPUHLUUIHNAIBHBIX M OJOYHBIX CXEM CTaHIIMOHHBIX
CHCTEM aBTOMATHKH;

— OPUHIUI  TIOCTPOCHUS TNPUHIUIHUAIBHBIX W OJIOYHBIX  CXEM
aBTOMAaTHU3alMKU U MEXaHU3alM1 COPTUPOBOYHBIX CTAHIUM;

- HNPUHIUIBI OCUTHAIN30BaHMsI U MapIIpyTU3alUK CTAaHLINHI;

- OCHOBBI IIPOEKTUPOBAHUS ITPU 000PYIOBAaHUU CTAHLIUK YCTPOHCTBAMHU
CTAHIIMOHHOM aBTOMATHKHU;

- QITOPUTM (YHKIIMOHMPOBAHUS CTAHI[MOHHBIX CUCTEM aBTOMAaTHUKH;
- OPUHIUI ~ paboOThl  CTAHLMOHHBIX  CHUCTEM  3JIEKTPUUYECKOU
LEHTpaJIM3alUH 110 MPUHIUINAIBHBIM U OJIOUHBIM CXEMaM;

— OpUHUMI ~ pabOTBl  CXEM  aBTOMAaTH3alMM M MEXaHW3aluu
COPTHPOBOYHBIX CTAHIUH MO MPUHIUIHAIBHBIM H OJIOUHBIM CXEMaM;

- HIPUHIUI PACCTAHOBKM CUTHAJIOB HA MEPEroHax;

- HOCTPOCHHE KaOeIbHBIX CETeH Ha CTAaHIIMSAX;

- HKCIUTYaTallMOHHO-TEXHUUECKUE OCHOBBI 00OpPYIOBaHMs IEPEroHOB
CUCTEMAaMH MHTEPBAJILHOTO PErYJIMPOBAHUS ABHXKEHUS [10€3/0B;

- OCHOBBI ~ IPOEKTUPOBaHMS MNpU  OOOPYJOBAaHUU  IEPErOHOB
HEPEeroHHBIMU CHCTEMaMM aBTOMATUKHU Ul UHTEPBAIbHOTO PErYIUPOBAHUS
JIBUKEHUS T0€3/10B Ha [IEPErOHaXx;

- JOTMKY TIOCTPOCHMsI, THUIIOBbIE CXEMHbIE pEIIEHHs CHUCTEM
HEPEeroHHON aBTOMATUKH;

— ITOpUTM (PYHKIIMOHUPOBAHUS TIEPETOHHBIX CHCTEM aBTOMATHKU;

— MPUHLIMIIBI TOCTPOEHUS MPUHIUIHAIBHBIX CXEM IEPETOHHBIX CUCTEM
aBTOMATHKH;

- OPUHIUNBL pabOThl NMPUHIMIIHAIBHBIX CXEM MEPeroHHbIX CHUCTEM
aBTOMATHKH;

— MOCTPOEHHE MyTEBOT0 M KaOEIBbHOTO IJIAHOB HA MEPETOHE;

- HKCIUTYaTallMOHHO-TEXHUYECKHUE OCHOBBI O0OPYAOBaHUS CTAaHIUI U
IIEPETOHOB MMUKPOIIPOLIECCOPHBIMUA CHCTEMAMH PETYJINPOBAHUS JIBHKEHUS
M0€3/10B U AUATHOCTUYECKUX CHUCTEM;

- JOTUKY M  THUIOBBIE  pEIIEHUS  IOCTPOEHHUS  almaparypsbl
MHUKpPOIIPOLIECCOPHBIX U JAMArHOCTHYECKUX CHCTEM aBTOMATUKH H
TEJIeMEXaHUKH;

- CTPYKTYpy M TPUHLUIBI IOCTPOCHHS MMKPOIPOLECCOPHBIX U
JUAarHOCTUYECKHUX CHCTEM aBTOMATHUKH U TEIEMEXAaHUKU;

- AITOPUTMBI (GYHKIIMOHUPOBAHUS MHUKPOIIPOLIECCOPHBIX u
JTUArHOCTHYECKHUX CHCTEM aBTOMATHUKH U TEJIeMEXaHUKU;

- MOPSI0K COCTAaBJICHUS MPUHLIMIHAIBHBIX CXEM MO0 HOBBIM OOpa3iiam
YCTPOHCTB M 000PyJOBaHHUS;

- OCHOBBI 3JIEKTPOTEXHUKH, PAIUOTEXHUKHU, TEIIEMEXaHUKHU;

- YCTPOMCTBO M NMPHHLHUIIBI PA0OTHl KOMIUIEKCA TEXHUUECKUX CPEACTB
MoHHTOpHHTa (Hanee - KTCM);

- COBpPEMEHHbBIE METObI TUArHOCTUPOBAHUS 000PYIOBAHUS, YCTPOHCTB
U CHCTEM >KEJIEe3HOJIOPOKHON aBTOMATHKU U TesneMexaHuku (fanee - JKAT)
Ha yJacTKax *eJIe3HOJOPOXKHBIX JUHUH 1-5-T0 Kitacca;

- BO3MOXKHOCTH MOJEPHU3ALUUA 00O0PYAOBaHHUS, YCTPOUCTB U CUCTEM
KAT Ha ydyacTkax »eJle3HOAOPOXKHBIX JIMHUM 1-5-ro Kiacca;




— MHCTPYKIHIO 110 00€CTIeYeHNI0 O€30MacCHOCTH IBUKEHUS MTOE30B PU
MPOU3BOJCTBE pPabOT MO TEXHUYECKOMY OOCIYXMBaHHUIO U PEMOHTY
YCTPOMCTB CUTHAIIM3AINH, IISHTpaIu3auu u ookuposku (nainee — CLIB);

— MHCTPYKILHUIO IO JABI)KEHUIO IO€3[0B M MaHEBpPOBOW paboTe Ha
’)Kene3HbIX poporax Poccuiickoit denepaiuy;

- MHCTPYKLUIO 110 CUTHAJIM3ALMKU Ha KeIe3HbIX foporax Poccuiickoi
denepanun B 00beMe, HeOOXOIUMOM JIS BBIMIOTHEHHSI CBOMX JTOJDKHOCTHBIX
0053aHHOCTEN;

— CTaHJapThl, MPHUKA3bl, PACIOPSHKCHUSI, HOPMATUBHBIE U METOJAMYECKUE
MaTepuaibl 0 TEXHUYECKOMY 0OCITYKUBAHUIO U PEMOHTY 00CITYyKMBa€MOT'0
obopynoBanus, yctpoicts u cuctem KAT.

1.2. Kosim4ecTBO 4aCOB, OTBOJMMOE HA OCBOECHHUE NMPO(eCCHOHATBHOT0 MOAYJIsI
Bcero vacos: 994 4.

N3 aux Ha ocBoenne MJIK: 802 4.,

B toMm uncne camocrositensHas padora: 125 4.

Ha MPaKTUKH, B TOM YUCIE y4eOHyto: 72 4.

Y IPOU3BOACTBEHHYIO: 108 4.

KOHCYyJIbTanuu: 47 4.

MIPOMEXKYTOUYHAs aTTecTanus: 12 4.




2. CTPYKTYPA U COAEP KAHUE ITPO®ECCUOHAJIBHOI'O MOAYJIsA
2.1. CTpykTrypa npo¢ecCHOHAIBLHOT0 MOMYJIs

O0bem npodeccnoHaJIBLHOT0 MOAYJISI, AK.YaC.

Pab6ora Oﬁy'{alOlllI/lXCﬂ BO B3aUMOJEHCTBUM C npenoaaBaTejemM

5
Cymmap Oo0yuenne mo MIK [pakTukn g
Kozap HBIii = 3 2
HaumeHnoBanus pa3aeioB npohecCHOHAJBLHOIO B ToM uuncae ® = - 3 =
npogeccuoHaIbHBIX, o0beM 2 = F o= = e
. MOyl = = B S = = 2
00IIMX KOMIIEeTEHIIN i HArpy3Ku - s = g A ; < =) \g
S - z = 4 £ = | o x| B £5| 5 &
, Jac. Bcero =2 g & ¢ g 8 E S 2 S| 2 2 o 2
< gl = § = g = 9 3 5 =| 5§ 35| 2
Sl 3 5 = 2 = 2 = O
1 2 3 4 5 6 7 8 9
MK 1.1-IIK 1.3 Pazgen 1. IloctpoeHne W H3KCIUTyaTallusi CHCTEM
OK 1-OK 9 3JIEKTPUYECKOI LIEHTpaIu3alny, aBTOMaTH3aluu 1 406 284 182 | 18 | 54 30 36 26 60
MEXaHM3allUY Ha KeNEe3HOAOPOKHBIX CTAHIIMSIX
K 1.1-I1IK 1.3 Paznen 2. IloctpoeHuwe u 3KCIuTyata cucre
e TPOCHHE T SKCIUIyATAubt CHETEM | 454 233 | 145 58 | 30 | 18 19 36
OK 1-OK 9 aBTOMAaTHYECKOM OJIOKMPOBKU Ha MEPEroHax
IIK 1.1-IIK 1.3 Pazgen 3. Iloctpoenme ®  IKCILTyaTarwst
OK 1-OK 9 MHKPOITPOLIECCOPHBIX CHCTEM  YIIpaBJIEHUSA
IBIDKEHHEM Ha IIEPEroHax U KeJEe3HOAOPOKHBIX 162 113 93 | 20 18 2 29
CTaHIMAX, CUCTEM KOHTPOJS U JUArHOCTHUYECKHUX
CHUCTEM aBTOMATUKHU
IIK 1.1-1IK 1.3 [IponsBoacTBeHHAs IpaKkTHKA (110 TIPODHITIO
108 108
OK 1-OK 9 CIIEITHATHFHOCTH), 9aCOB
IIK 1.1-1IK 1.3 DK3aMEeH M0 MO0
OK 1-OK 9 12 12
Bcero: 994 630 | 420 | 38 [112| 60 | 72 | 108 | 47 | 12 | 125




2.2. TemaTnyeckuii IJIaH U coaepxxkanune npodeccuonaabHoro moayJas (IIM)

HaumeHoBaHMe pa3ienoB

" TeM
npodgecCHOHAIBLHOTO Coaep:kaHue y4e0HOr0 MaTepHuaJa, JJadopaTopHbie padoThl M MPAKTHYECKHE 3aHITHA, Oo0bem
moxayas (ITM), caMocCTosiTeIbHAsl yueOHas padoTa 00y4alouuxcs, KypcoBas padora (IpoeKT) B yacax
MEKTACIUTTMHAPHBIX
kypcoB (MAK)
1 2 3

Pa3nen 1. IlocTpoenne U IKCILUIYaTAlIMS CHCTEM YJIEKTPUYECKOH HEHTPAJN3aNNU, AaBTOMATU3ANNH U MEeXaHH3AIMHU HA JKeJIe3HOAOPOKHBIX CTAHIIUIAX 406

MJK 01.01 TeopeTnueckue 0CHOBBI OCTPOEHHUS M IKCIUTYATAIMHA CTAHIMOHHBIX CHCTEM KeJIe3HOAOPOKHOI ABTOMATHKH 284

Tema 1.1. Cranuuonnnie | Conep:kaHue 6

CHUCTEMBI Hcropus v mepcneKTHBLI Pa3BUTHS CTAHIMOHHBIX CHCTEM aBTOMATHKH.

ABTOMaTUKHU OO0umue NPpUHUMIBI OCTPOEHUS U PA0dOTHI CTAHUMOHHBIX CHCTEM ABTOMAaTUKHU. OpraHusanusi JBIKEHUS MOE3I0B MpU
3NIeKTprUUecKoi nenTpanusaunu. CtpykrypHas cxema DL, DnementHas 6a3a. Pexxumbl paboThI.
Ocuraajau3oBanne 1 MapPIIPYTH3ALMS CTAHIMH. MecTa yCTaHOBKH U KOHCTPYKTHBHBIE 0COOeHHOCTH cBeTo(opoB. ['paduku
CUTHAJIM3AI[MH BXOJIHBIX M BBIXOJHBIX CBETO(POPOB Ha CTAHIIMHU CO CTPEIOYHBIMH ITEPEBOJIAMHU PA3ITUIHBIX MapOK KPECTOBHUH.
Hasnauenue tabnuir opauHat cTpeliok U cBerodopoB. MeToauka ux ompeneneHus. OcOOEHHOCTH 00OPYOBaHUS CTAHIHH
PENBCOBBIMU IIETISIMHU. MapiipyTu3aius nepeBiKeHIi Ha cTaHIusIX. Busl MmapuipyToB. Crioco0bl peain3aiii MaHEBPOBBIX
nepeasxkeHnid. Taonuiel MapuipyToB. Onpe/enenne Bpaxae0HOCTH MapIIPyTOB.
B ToMm 4uciie, NpaKTHYECKUX 3aHATHIA 2
IIpakTtunueckoe 3ansiTue Ne 1 Pa3pa0oTka cxeMaTHUeCKOTO IiaHa U TabIUIBl MAPIIPYTOB JKEJIE3HOJOPOKHON CTAHIIHH.

Tema 1.2. Cucrembl Conep:xanne 6

JIEKTPUYECKOI Knaccupuxanus cucrem I1I.

nenTpamusanuu (JL1) IpuHnunsl nocTpoenusi cucrtem I,
Ipunanuns odecnieyenusi H€30NMaCHOCTH ABUKeHUA Moe310B B cuctemax JLI: TpedoBanus [1TD k ycTpolicTBaM 31EKTPHUYECKOM
HEHTPAIN3AIINH; YCIOBHS 0e30NMacHOro (yHKIIMOHUPOBAHUS 3JIEMEHTOB DJICKTPUUECKON IIEHTPATU3AIHH.
AJroputMsbl PYHKIIMOHUPOBAHUSA HA0OPHOI U HcNOJHUTeIbHOM rpynn JLL

Tema 1.3. CTaHuHOHHBIE Copepxanne 20

peJibCOBBIE LIENH.
JABYXHMTOYHBIH NJIAH
JKeJIe3HOI0POKH O

PaznuuHble THNBI M CXeMBbI CTAHIMOHHBIX PeJbLCOBBIX Hemeil. Kiaccupukanus penbcoBbIX Iierned. TexHudeckue
TpeOOBaHMS K PEIbCOBBIM IENsIM. PeXUMBI pabOThI pPEIbCOBBIX Ileneil. BBIOOPHI THIIOB pPETBCOBBIX — IIETEH.
®Da309yBCTBUTEIBHBIE PEIBLCOBBIC MEMH IMEPEMEHHOTO TOKA MPH Pa3HbIX BHAAx TATH. CTaHIIMOHHBIC TOHAIBHBIC PEITHCOBEHIC
LIETTH.




CTAaHIMHM U KAaHAJIU3alIus
TAT0OBOI'0 TOKAa

JBYXHUTOYHBIH NJaH ctanuuu. HazHaueHwe W 31eMEHTHI ABYXHUTOYHOTO IJIaHa CTaHUWH. YepenoBaHue MOISIPHOCTH B
CMEXHBIX PETbCOBBIX LETISIX.

Kananuzauust TaroBoro Toka. TpeGoBaHUs K COCTaBICHUIO CXEM M30JISIIMHU U pa3MEICHHUIO HATOJIbHOTO 00opynoBaHust DL
[Tpoknaaka kaOelTbHON TPACCHlI.

B ToM yuciie, MpaKTHYECKUX 3aHSITHH M J1a00PaTOPHBIX padoT

JladopaTopnasi padota Ne 1 MccnenoBanne pabOTHl CTAaHIIMOHHBIX PEITbCOBBIX IEITEH.

IIpaktnyeckoe 3ansitme Ne 2 CocTaBleHHE JABYXHMTOUHOIO IUJIaHA JKEIE3HOJOPOXKHOW CTaHIMHU C YepeIOBaHUEM
HOJISIPHOCTH.

IpakTuueckoe 3anaTue Ne 3 PazpaboTka IBYXHUTOYHOTO IUIAHA JKEJNE3HOIOPOXKHON CTaHIMU ¢ (Pa304yBCTBUTECIBHBIMU
PEILCOBBIMU LCIISIMUA.

IIpakTtnuyeckoe 3anatue Ne 4 Pa3zpaboTka IBYXHUTOYHOIO TUIAHA JKEJIE3HOJOPOIKHONW CTAHIINH C TOHAIBHBIMH PEIThCOBBIMH
uensaMu. Pa3menienne anmnapaTyphl pelbCOBBIX LIENEH Ha KEIE3HOIOPOKHON CTaHIUU.

Tema 1.4. CTpeiiounbie
3JIeKTpOnpuBoaAbl. CXeMbl
ynpasBJieHust
CTPEJIOYHBIMHM YIEKTPO-
NpUBOJIAMH

Conep:xanue

KoneTpyknms, ycTpoiicTBO M HPUHIMIIBI PA00THI CTPEJI0YHBIX 3JIeKTPONPHUBOAOB.

OKCIUTyaTallMOHHO-TEXHUYECKUE TpeOOBaHUs, MpPEABABISIEMbIE K CTPEJIOYHBIM anekTponpusogaM. Hasnauenwue,
CTPYKTYpPHBIE CXEMBI, KOHCTPYKIUS CTPEIOYHBIX 3JIEKTPONPHUBOIOB pPa3HBIX TUMNOB. (DYyHKIMOHAIBHOE HA3HAYEHHE U
B3aMMO/IEHCTBUE BCEX Y3JIOB JIEKTPONPUBOJIOB MPH NMEPEBOJIE CTPENIKU, HE JOXO/E OCTPSAKOB U B3pe3e. KoHCTpyKIMs y3710B U
JeTajell 3IEeKTPOIPUBOJOB U OCOOEHHOCTH HX PEryJIMpOBKH. AnmnapaTypa KOHTposs nonoxeHus octpsikoB ABAKC. PaGora
UIEKTPONPHUBOJOB B PANIMYHBIX pPEKUMaxX. 3aIlIUIICHHOCTb JJIEKTPONPUBOJOB OT OMNACHBIX OTKa30B. YCTaHOBKa
3JEKTPONPUBOIOB PA3TUYHBIX THUIOB . CTpEIOYHbIE TAPHUTYPHI.

CxeMbl ynpaBJieHHsl CTPeJIOYHBIMH JJIeKTponpuBoaamMu. PaGoThl cxeM B pekMMe HOPMAJIbHOI0 U BCIIOMOTaTeJILHOI0
NepeBoa CTPEIKH.

Knaccudukanms cxem ynpaBiieHHsI CTPEIOYHBIMU IEKTPONPUBOJIAMH U HX CPABHUTEIIbHAS TEXHHUYECKAsE XapaKTePHUCTHKA.
DKcIUTyaTallMOHHO-TEXHUYeCKHe TPEOOBaHUS K CXeMaM YIpaBlIeHHUs CTPEIIOYHBIMH MIEKTPONPUBOJAMU. UeTHIPEXIPOBOTHAS
CXEMa YTIPaBJICHUSI CTPEJIOYHBIM JIEKTPONPUBOIOM. J[BYXNpOBOAHASI CXEMa YNPABIECHUS CTPEIOYHBIM 3JIEKTPOIPHUBOIOM.
[IatunpoBoHas cxeMa YIpaBJIEHUs] CTPEIOYHBIM 3IEKTPOIPUBOJIOM.

CxeMbl nepegavu CTPeJOK HA MeCTHOe yNpaBJieHHe.

Cxema BBIK/JIIOYEHHS] CTPEJIKM W3 3aBHCHMOCTH € COXPAHEHHMeM IOJIb30BAHMSI CHTHAJIAMH. TEXHOIONMYECKHE arOPHTMBI
(YHKIMOHMPOBAHUST CXEM TIpU MEPEeBOJE CTPEJIKW, NMPU HE JIOXOAE OCTPSKOB M B3pe3e. KOHTpOib IMTENBHOCTH IEpeBoa,
AstoBo3Bpar, Kontponphast mamkarms Ha Tabno JICIL. Pabota cxeM B peskuMax HOPMAJILHOTO M BCIIOMOTATEIIHHOTO TIEPEBOJIA
crpenkd. CXeMbl BBIKJIIOYEHHS CTPEIIOK U3 IIEHTPATIN3AINH C COXPaHEHUEM T0JIb30BAHUS CUTHAIAMH.
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B ToM umnciie, TPAKTHYECKUX 3aHATHIl M 1a00PATOPHBIX padoT

10




JlagopaTtopnas padora Ne 2 MccrieqoBaHue cXeM YIPaBICHUS CTPEIOYHBIMU AJICKTPONPUBOJIAMHU C AJICKTPOJIBUTATEISIMHU
MTOCTOSTHHOTO TOKA.

JlagopaTtopuas padora Ne 3 lccieqoBaHue cXeM YIPaBICHUS CTPEIOYHBIMU AJICKTPONPUBOJIAMU C BJICKTPOJBUTATEISIMHU
MIEPEMEHHOTO TOKa.

JlaGopaTtopuas padora Ne 4 VccnenoBanue cxem mepenads CTPEJIOK Ha MECTHOE YIIPaBIICHHE.

JladopaTopHasi padora Ne 5 lcciemoBanne cXxeM MaKeTOB JIJIsl BBIKITIOUEHHUS CTPEIIOK M3 IEHTPAIH3AIMH C COXpaHCHHUEM
MOJIL30BaHUS CUTHAJIAMHU.

IIpakTnuaeckoe 3ansitue Ne 5 VzydeHre KOHCTPYKIIMU SIISKTPOIIPUBOJIOB PA3IMYHBIX THUIIOB

Tema 1.5. Cerogopbl.
Cxembl ynpaBJieHUst
OTHSIMH CBeTO(OpPOB

Copep:xanue

KoncTpykuus 4 yCTpOCTBO CTAHIMOHHBIX cBeTO(OpOB

Ha3Ha‘ICHI/IC, QJICKTPOTEXHUUYCCKUC XaPAKTCPUCTUKU U KOHCTPYKIIUA CBeTO(bOpOB C JIMH30BBIMH U CBETOANOAHBIMHU I'OJIOBKaAMH
CxeMbl ynpaBjieHHs] OTHAMH BXOHBIX CBEeTO(OPOB.

Peanm3arus B cxemax KackaHOTO PUHITUIIA YIIPABICHHS 1 KOHTPOJIS OTHAMH cBeToopoB. ObecreueHe MpOTUBOTIOBTOPHOM
paboThI cBeTO()OpOB. Pexkum aBTOCHCTBYS CBETO()OPOB HA CTAHIUU

CxeMbl ynpaBJIeHUsI OTHAMH BBIXOHBIX M MAPUIPYTHBIX CBeTO(OPoB. OCOOCHHOCTH MOCTPOSHUS CXEM C JIBYXHUTEBBIMH
JaMIIaMH U yCTPOHUCTBAMH KOHTPOJIS Ieperopanus iamil. [locTpoerne cxeM BKITIOUSHHS JIaMTI IPUTIIACUTEITFHBIX CUTHAJIOB H
MPUOOPOB MUTAHUS JIAMI B MUTAIOIIEM PEKUME.

CxeMmbl ynipaBjieHHsl OTHAMH MaHEBPOBBIX CBeTO(opoB. HazHaueHre 1 opraHu3aiio MOAIUTKH CUTHAIBHBIX PEJie MAHEBPOBBIX
cBeTodopoB. TeXHONOTHUECKHE aNTOPUTMBI (DYHKIIMOHMPOBAHKS PA3MYHBIX CXEM YIIPABICHHS CTAaHIIMOHHBIMH CBETO(OpAMH C
KOHTpOITbHOM mHauKarel Ha Tabmo JICII.
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B ToM yuciie, MPAKTHYECKUX 3aHITUH U J1a00PaTOPHBIX PadoT

JlaGopaTopnas padora Ne 6 VccnenoBanue cxeM yrpapieHUs: OTHIMHU CBETO(QOpPOB MPH MECTHOM ITHUTAHHH.
JlaGopaTopuas padora Ne 7 MccnenoBanue cxeM ynpaBJeHUs! OTHAMHU CBETO()OPOB MPU LIEHTPATbHOM MUTAHHUH.
IlpakTuyeckoe 3ansitne Ne 6 VzyueHne KOHCTPYKIMH CBETO(QOPOB.

Tema 1.6. Annapatsi
ynpaBJieHusl 1 KOHTPOJIA
CHCTEM IeKTPHYECKOM
neHTpagu3anun. CxeMbl
BKJIIOYEHUS] HHAUKALMH.

Conep:xanue

KoHeTpyknms, ycTpoiicTBO M TeXHUYECKAs peaju3alus annapaTon

ynpaBjeHHs] H KOHTPoJIst DI

[Tynwrel ynpasnenust ACII ¢ TouedHbIM U 5ke100KOBBIM Ta0i10. [1yIbTHI-Ta0I0 U MyNbTH-MaHUYJISITOPBI C BBIHOCHBIM Ta0JIo.
Hasnauenwne 3meMeHTOB yrpaBieHUS U KOHTPoJs. TexHudeckas JOKyMEHTAIHs ITyJIbTOB.

Wnctpykunu o nopsinke mons3oBanusi ycrporcrBamu CLIb Ha cranimsax. Kontpons ucnpaBHOW pa®otsl ycTpoiictB OL B
Pa3IMYHBIX PEXKUMAaX M OTKa30B HAIIOJIBHBIX U MIOCTOBBIX YCTPOMCTB.

CxeMbl BKJIIOYEHNS HHAUKAIMY HA annapaTax ynpaBJieHus U KOHTpoJs L1

CxeMbl BKIIFOYCHHUSI MHUKAIIMKA O COCTOSIHUM U TIOJOXKEHUH HANOJbHBIX 00bekToB DL, Cxembl BKIIIOUEHHS WHAWKAIUA 00
YCTaHOBKE U pa3MbIKAHUHM MapIIPyTOB.

CxeMBbI BKITIOUCHHSI JIOTIOJIHUTEIILHOW MHAMKAIIMK Ha Ta0Jo 0 pabote ycTporcTs D1

10

B Tom YUCJIC, MPAKTHYIECCKUX 3aHATHH

IIpakTHyeckoe 3anaTue Ne 7 VM3ydyeHue KOHCTPYKIIMU U MHIAUKAIIMH allllapaToOB yIPaBIEHUA U KOHTPOJIS Pa3IUYHbIX TUIIOB




Tema 1.7. Cuctrembl
3JIEKTPUYECKOI
HeHTpaau3auun Hebd104-
HOI0 TUMA

Conep:xanue

IIpuHIUIBI MOCTPOEHHUSI M TEXHUYeCKOH peanu3zanuu cucteMm Il He 6;109HOr0 THMA.

Cxembl HaOopa (3a1aHNA) MAPLIPYTOB

MapupyTHeIii Ha0Op, Ha3HaYCHUE W CTPYKTypa mocTpoeHus. [locTpoeHne cxeM YIMpoIIeHHOTo MapiipyTHOro Habopa B
cucremax PIILI, D11-12-00 mis mpoMekyTouHbIX cTaHni. CXeMbl KHOTIOUHBIX pelie U pelie HarpaBieHnH. CXeMbI CTPEIOYHBIX
YIPaBIISIONINX peie U cooTBeTCTBU. [lomoca 1 IIIHBI MUTaHUS cXeM pelie HabopHOU rpyIsel. DyHKITMOHATBHAS OJIOK-CXeMa
aNrOpUTMa YIPOLUIEHHOT'O MapIIPyTHOTO HAbopa.

CxeMbl YCTAHOBKH, 3aMbIKAHHUS U PA3MbIKAHUSA MAPUIPYTOB

OYHKIMOHAIBPHOE HA3HAUCHHE CXEM HCIONHUTENbHOM yacTu cucteM OLl.  Ha3HaueHue TUNOBBIX CXEMHBIX Y3JIOB.
OyHKIHOHAEHAS CXEMa PACIOJIOKEHHS THUIIOBBIX CXEMHBIX V3JIOB MO IDIaHy cTaHIuU. CXeMbl HadalbHBIX, KOHEYHBIX
MaHEBPOBBIX, MUCKIIOYAIONINX, KOHTPOJIbHO-CEKIIMOHHBIX, CUTHAJIBHBIX, MAPIIPYTHBIX M 3aMBIKAIOMIMX penie. Opranu3ams
JTOTIOTHUTENBHON [eT! TMOANUTKA JJI1 MAaHEBPOBBIX CUTHANBHBIX perne. [lomroca ¥ MIMHBI TUTaHUS CXEM pelie HOPMaIIbHOTO
pexuma I,

CxeMbl 0TMeHbI U MICKYCCTBEHHOM pa3jiejiKu MapuIpyToB.

Ucnonp3oBanue BBIICPKKA BPEMEHH B PEXHUMax OTMEHBI M HCKYCCTBEHHOTO pa3MbIKaHUA MapIipyToB. CXeMbl pese
n3Bectutenel mpubIkeHus. CXeMbl TPYNIOBBIX pelleé MCKYCCTBEHHON pa3lelKd W KOMIUIEKTOB BBIIEPKKHA BpPEMEHH.
[TocTpoeHne cxeM perne OTMEHBI, Pa3lielIki, HCKYCCTBEHHOTO Pa3MBIKaHUsI MapIIpyTOB M alroput™ ux pabotsl. [lomroca u
ITUHBI BBIJICPKKH BpeMeHH. CXEeMbI OTMEHBI M UCKYCCTBEHHOH Pa3AeiIKi MapIIpyTOB.

CxeMBbI YBSI3KM € aBTOMATH4YeCKOH Iepee3HO curHajm3anmeil. CXeMbl YBA3KH C MEPEE3OM B TOPJIOBHUHE CTaHLWU.
Cxema yBSI3KH C TIepee3ioM Ha IIEpBOM HITH BTOPOM Y4acTKe YAaJIeHHs.

Cxembl pukcanuu HapyuieHuii HopMaabHO# padoThl yerpoiicTB L. Peakmus cxem Ha 0TKa3bl B paboTe HAMOIBHBIX U
MTOCTOBBIX YCTPOMCTB B yCTAHOBIIGHHOM Mapipyte. OuKcanus KpaTKOBPEMEHHBIX OTKa30B.

46

B ToMm 4uciie, 1a60paTOpHBIX padoT

JlaGopaTopnas padora Ne 8 VccnenoBanue NpUHLUIIOB IIOCTPOEHHS U aJITOPUTMOB PabOThI CXEM 3a/1aHHsI MapIIPYTOB»
JlaGopaTopnas padora Ne 9 VccnenoBanve NPUHIIUIIOB IIOCTPOSHUSI U allTOPUTMOB pabOThI CXeM YCTaHOBKH, 3aMBIKaHUS H
PasMbIKaHUSI MapIIPYTOB»

JlaGopaTopuas padora Ne 10 VccnegoBanue NpMHIMIIOB HOCTPOCHUS U QJITOPUTMOB pabOTHI CXeM OTMEHBI U
UCKYCCTBEHHOMH pa3JiesIKu MapIIPyTOBY
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Tema 1.8. Cucremnt
JIEKTPHYECKOM
HEeHTPAJIM3al U 0JI0YHOT0
THIIA

Conep:xanue

IIpuHIUNBI TOCTPOEHUS U TEXHUYEeCKOoH peanu3anuu cucteMm Il Os109noro Tuma.

Oo6mue ceenenus. CTpykTypa 0109HOH HeHTpanu3anuu. biounsnii tian ctannuu. [IpuHIHITE paboThl OJIOYHONW CUCTEMBI
Cxembl HaOopa (3a1aHNA) MAPIIPYTOB.

brounsrit MmapmpyTHeIit Habop cuctem BMPL], YOII-M, OI[-U. DnementHas 6aza u CTpyKTypa MOCTpOeHH. MoOHTaXHAs
cxeMa coenHeHHs 0J0KOB HaOOpHOH rpymnmbl. PYHKIMOHAIBHOE HAa3HAUYEHHE pelieé M alrOpUTM MX paboTel mpu Habope
Pa3IMYHBIX MapIIpyToB. DHUKCAIHS TPAHUI] IEMEHTapHBIX MapHIpyToB, [locTpoeHne neneil coeAMHEHNs TUTTOBBIX OJIOKOB 11O
TUTaHy CTaHIMH. BRIOGOp Tpacchl MapUIpyTOB 0 MUHYCOBOMY ITOJIOKEHHUIO CTPENoK. OCOOEHHOCTH MMOCTPOCHHUS CXEM CIOKHBIX
MapHIpyTOB. YBs3Ka CXeM peJie HaDOpHOH 4acTH co cxeMaMu McnonHuTenbHoi yactu DL, lonroca v IIMHBI MUTaHHS CXEM
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peiie HabopHOH rpynmbl. PesepBupoBaHue MapHIPyTHBIX KHOTIOK MOE3AHBIX CBETO(POpOB. CXeMbl KHOMOYHBIX pelie U peje
HaTPaBIIEHUH, TPOTHBOIIOBTOPHEIX pelie B cucteMe DLl ¢ 6JI09HBIM MOHTAKOM JIJISI IPOMEKYTOYHBIX CTAHIINH.

CxeMbl YCTAHOBKH, 3AMbIKAHHS U PA3MbIKAHUSA MAPUIPYTOB

OYHKIIMOHAILHOS Ha3HAYCHUE CXEM HCIOMHUTENbHOW wacTh cucrteM OIl.  MoHTaxHas cxema coenuHEHHsS OJIOKOB
WCTIOMTHUTENHHON TPYNIbl. [[pUHIMITEI MOCTPOCHUS M alITOPUTMBI PaOOTHI CXEM pejie MCIOTHUTEIHHONW TPpyHmbl. Y CIOBHA
obecriedyeHuns1 0€30MTACHOCTH JIBIDKEHHSI TIOE3/I0B, peaTn3yeMble B CXeMaX. Y CTaHOBKA MOE3IHBIX U MaHEBPOBBIX MapIIPyTOB
U UX HUCIOJIb30BaHUE. ABTOMATHYECKOE 3aMBIKAHHWE M pa3MbIKaHHE MapmipyToB. OTMEHAa MapUIpyTOB M HCKYCCTBEHHAs
pasjenka. YBs3Ka CXEM peJic MCIOJHHUTEIbHOW 4YacTH ¢ mpuOopamMu HaOOpHOU Tpymibl. CXeMbl HAYalbHBIX, KOHEYHBIX
MaHEBPOBBIX, MCKIIOYAIOMINX, KOHTPOJIEHO-CEKIIMOHHBIX, CUTHAIBHBIX, MAPIIPYTHBIX W 3aMbIKAOMMX perne. Opranu3amnus
JIOTIOTHUTEIHHON 1EMU TOIMUTKY JUIsI MAHEBPOBBIX CUTHANIBHBIX pene. [lonroca v MIMHBI TUTAHUS CXEM Pelie HOPMAaJbHOTO
pexuma OL1.

CxeMbl 0TMeHbI U MICKYCCTBEHHOM pa3e/IKu MapLIpyToOB

Hcnonp3oBaHne BBIIEPKKH BPEMEHH B PEXHMaX OTMEHBI M HCKYCCTBEHHOTO pa3MbIKaHHUS MapmpyToB. Cxembl pene
u3BectuteNe npuOIKkeHus. CXeMbl TPYMIOBBIX pelie MCKYCCTBCHHON pa3eKd U KOMILUICKTOB BBIICPKKUA BpPEMEHHU.
ITocTpoeHune cxem perne OTMEHBI, Pa3lIeiKd, HCKYCCTBEHHOTO Pa3MBIKaHWS MapIIPYyTOB M alTOPUTM X paboTsl. Ilomioca u
IIFHBI BBIJICPKKH BPEMEHHU.

CxeMbl YBSI3KH ¢ aBTOMATHYECKOM Mepee3Hoil curHam3anueil

CXeMBI YBSI3KH C TIEPEE3IOM B TOPJIOBHHE CTaHIwH. CXeMa YBSI3KH C TIepee3ioM Ha TIEPBOM WITH BTOPOM YUACTKE yaTCHHS.

B ToMm 4uciie, NPaKTHYECKUX 3aHATHIH M J1a00pPaTOPHBIX padoT

IIpakTuyeckoe 3ansitue Ne 8 CocraBieHne (yHKUMOHAIBHONW CXEMBbI pa3MelleHus 0J0KOB pa3In4HbIX cucteM OLI.
JlaGopaTopuas padora Ne 11 VccnenoBaHue NpUHIIMIIOB IOCTPOCHUS M AITOPUTMOB pabOTHI CXeM 3aaHusl, yCTaHOBKH,
3aMbIKaHUS U pa3MBIKaHUS MapIIpyTOB.

JlaGopaTopnas padora Ne 12 VccnenoBaHue NpMHIMIIOB HOCTPOCHUS U QJITOPUTMOB pabOTHI CXEM OTMEHBI U
WCKYCCTBEHHOM pa3fesku MapuIpyTOB.

JladopaTopnas padora Ne 13 VccienoBanue anroputma padoThI pejie ¥ KOHTPOJIbHON MHANKAIIUY TIPU YCTAHOBKE U
MCIIOJIb30BaHMH ITOE3IHBIX 1 MAHEBPOBBIX MapIIPYyTOB.
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Tema 1.9. KaGeanHble ceTn
JIEKTPUYECKOI
HeHTpaIu3anun

Conep:xanue

IIpuHIUNBI TOCTPOeHUs U pacyeTa KadeabHbIX ceTeil 11

[IpaBuia npoekTHpoBaHHs KaOeIbHBIX ceTeil. PacueT opanHAT CTpesIOK U CUTHAJIOB.
Mertoanka onpeeIeHus IMHBI U )KIIBHOCTH KaOeleH.

KaGenpHble ceTH CTPENOYHBIX JIEKTPOIPHUBOIOB.

KabenbHbIe ceTn cBEeTOGOPOB.

KaOenpHbIE ceTH peTbCOBBIX IETIEH.
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Tema 1.10. CayskedHo-

Conep:xanue




TeXHHYECCKHE 3TaHUA

PasHoBuaHOCTH M ycTpoiicTBO MocTOB 1
Tunst moctos D1 . Tlopsimok pasMenienns 000pyIOBaHUS B TOMETEHUIX

noctoB OLI. Pazmemenne anmapatypsl L] B KoHTeiiHepax U TpaHCHOPTAOEIbHBIX MOAYISX. Pa3Merienue, KOMIUIEKTAIMS U

MOHTa)X CTaTHBOB ¢ anmnaparypoii JLI. KaGensHble ceTn mocto DL,

Tema 1.11. Texuuueckast Coaep:xanue 20
IKCILTyaTalMs Opranunzaiys TeXHUYECKON 3KCIITyaTallui CTAHIMOHHBIX CUCTEM aBTOMATHKHU
CTAHIIMOHHBIX CHCTEM [TpuunHBl, TPOSBICHUS U MOCIEACTBUS OTKA30B CTAHIIMOHHBIX CUCTEM aBTOMATHKH
aBTOMaTHKH. MeToapl mo- | MeTopl MOMCKa U YCTPaHEHUs OTKa30B CTAHIIMOHHBIX CHCTEM aBTOMATHKH
HCKA U yCTPaHeHus MeponpusTus o npeaynpexaeHHI0 0TKa30B CTAHIIMOHHBIX CUCTEM aBTOMAaTUKU
O0TKA30B CTAHIHOHHBIX B ToMm unciie, 1aGopaTopHbIX padoT 10
CHCTEM aBTOMATHKH JladopaTopHnasi pa6ora Ne 14 VccienoBanue METOIMKY MTOMCKA OTKA30B CTAHIIMOHHBIX PEIbCOBBIX IICTICH.
Jladopatopnasi pabora Ne 15 VcciaenoBanue METOAMKY IOUCKA OTKA30B CXEM YIIPABICHUS LIEHTPAIU30BAaHHBIMU
CTpEJIKaMHu.
JladopaTopnasi padora Ne 16 VccienoBanre METOIMKH MOKMCKA OTKA30B CXEM YIPABICHUS OTHSIMH CTAHIIMOHHBIX
cBeTo(OopoB.
Jlagopatopuas padora Ne 17 VccnenoBanne METOANKH MMOMCKA OTKA30B CXEM MapIIpyTHOTO Habopa.
JladopaTopnasi padora Ne 18 VccienoBanrue METOIMKH MIOUCKA OTKA30B CXEM YCTAHOBKH, 3aMBIKAHUS, Pa3MBbIKAHUS U
HWCKYCCTBEHHOI'O pa3MbIKaHWsI MaplIpyTOB.
Tema 1.12. OcHnoBbl | Cogepaxanne 4
NPOEKTHPOBAHMSA Hopmbl ipoekTupoBaHysi CTAHIIMOHHBIX CHCTEM aBTOMATHKH.
CTAHIIMOHHBIX cucreM | MeToanka MpOEKTUPOBAHHS CXEMATHYECKOTO TUIaHA CTAHIIUHM C OCUTHAIN30BAHUEM.
aBTOMATHKHU Mertonnka pa3pabOTKH TaOIUIl B3aMMO3aBUCUMOCTEN MapIIPyTOB, CTPEJIOK, CBETO(QOPOB.
MeTtoarka NpOEKTUPOBAHUS IBYyXHUTOYHOI'O TJIaHA CTAHLMH U CXEMbI KaHAIM3aLUH TSATOBOI'O TOKA.
MeTtoaunka pa3pabOTKu cXeM pa3MelIeHus PyHKIMOHATIBHBIX Y3JI0B 3JIEKTPUUECKON LEHTPAIU3ALNH 110 [UIaHy CTaHLHH.
HpOCKTI/IpOBaHI/Ie QJICKTPUUYCCKUX NPUHIUITHAIBHBIX CXEM CTAHIIMOHHBIX CUCTEM aBTOMATHKU.
[IpoexTrpoBanue KaOeIbHBIX CETEH CTAHIMOHHBIX CUCTEM aBTOMATHKH.
MeToapl aHaM3a TEXHUKO-9KOHOMUYECKOH 3 ()eKTHBHOCTH CTAaHIIMOHHBIX CUCTEM aBTOMATHKH.
Tema 1.13. Copepxanne 2
IKCILTyaTAMOHHO- TexHoJ10rust padoThl U TEXHHYECKHE CPEACTBA COPTUPOBOYHBIX T'OPOK
TexHn4Yeckue Tpe6oBanust | TexHonorus pabot mo nepepaboTKe BaroHOB HA COPTHPOBOYHBIX CTAHITHSIX.
K TEXHUYECCKHUM CpEACTBaM Tpe6OBaHI/I$I K TEXHUYCCKUM CPEACTBAM aBTOMATU3aAllMKM W MEXaHHU3alluUu COPTHUPOBOYHBIX T'OPOK. OCHOBHBIE TEXHHYECKHE
MeXaHU3alUU Ha TpeOOBaHUs K CUCTEMaM U YCTPOUCTBAM.
COPTHPOBOYHBIX
JKeJIe3HOA0POKHBIX
CTAHIUAX
Tema 1.14. YcrpoiicTBa Copepxanne 17

MEXaHUu3allud 1

I'opouHble HaMOJILHBIE YCTPOIiCTBA




ABTOMATH3AIMH COPTH-
POBOYHBIX TOPOK

YCTpOﬁCTBO KOHTPOJIA 3aHATOCTU CTPCIOYHBIX YYAaCTKOB. CTpeJ'IO‘{HBIC OpuBOABI MW CXEMBI YIIPAaBJICHUA. Baronnsie
3aMCJINTEIIN U UX YIIPABJICHHUEC. I/ISMepI/ITCHB CKOpPOCTH. BCCOMCp. HarmonsHbIe maTaukmn TOPOYHBIX CUCTEM aBTOMATHU3allNN.

B ToM 4uHcJIe, MPAKTHYECKHUX 3aHSITHH M J1a00pPaTOPHBIX padoT 6
JlaGopaTopnas padora Ne 19 VccnenoBanue paboTsl TOPOYHOM PEHLCOBOM LETH
JlaGopaTopnas pagora Ne 20 lccnegoBaHue KOHCTPYKIHMH TOPOYHBIX CTPENOYHBIX BIIEKTPONPHBOAOB, MPHUHIMIIOB
IIOCTPOEHUS U AITOPUTMOB PabOTHI CXEM yNpaBICHUS UMH
JlaGopaTopuas padora Ne 211 ccnenoBanue NPUHIUIIOB NOCTPOCHUS U ITOPUTMOB pabOTHI CXeM YIPaBJICHUS TOPOUYHBIMHU
cBeTodopaMu

Tema 1.15. T'opounbie Cojnepxanue 16

cucTeMbl aBToMaTH3aUMu | CHCTeMbl aBTOMATH3AI[UM TEXHOJIOTHYECKHX MPOLECCOB

TeXHOJIOTHYeCKUX 30HBI AEHCTBUS QYHKIMOHAIBHBIX OJCUCTEM YIIPABICHUS TEXHOIOTHIECKUMH IIPOLIECCaMH.

1poueccoB Cucrembl o0ecrneyeHUs] TEXHOJOTMUYECKHMX IpoLeccOoB YTpaBlIeHHE MapIIpyTaMu MABMKEHHS OTLENOB. YIpaBleHHUE
CKOPOCTBIO HaJIBUTA, POCITYCKa U CKaTBHIBAaHUS OTLENOB. YTpaBlIeHNe KOMIIPECCOPHOM CTaHIIUEH.
JlMarHocTHKa COCTOSIHHMSI TEXHHYECKHMX CpPEACTB ABTOMATH3aLMM W MEXaHU3alMd COPTHPOBOYHBIX  CTAHLUML.
Hudopmarmonnstii ooMed ¢ ACY copTUpOBOYHOM CTaHIIWH.
B ToM unciie, npakTHYECKUX 3aHATHIL U J1a00PaTOPHBIX padoT 4
JlaGopaTopnas padora Ne 22 lVccnemoBaHue NPHHIMIIOB MOCTPOSHHS M ITOPUTMOB PabOTHl cXeM (OPMHUPOBAHHS U
HaKOIUICHUS] MapIIPYTHBIX 3aJaHUH TOPOYHOI aBTOMAaTHYECKON LIEHTPATU3aL1H.
JlaGopaTopHas padora Ne 23 MccnenoBanue NPUHIMIIOB TIOCTPOSHUS U AITOPUTMOB pabOThI CXEM TPAHCIISLMN MAPIIPYTHBIX
3aJlaHUM TOPOYHOM aBTOMATUYECKOW LIEHTPAIU3ALIUH.

Kypcogoii npoexT no pazgeny 1 30

TeMaTHka KypcOBBIX IPOEKTOB
1. OGopynoBaHHE TPOMEKYTOUHON JKEIE3HOIOPOKHOM CTAaHLIMU YCTPOHCTBAMH OJIOUHOH peNCHHOM LEHTpaIU3aluy ¢ pa3ebHbIM yIIPABICHUEM CTPEIKaMH

1 CUT'HaJIaMH.

2. ObopyoBaHUE KeNE3HOAOPOKHON CTAHIIMH YCTPOMCTBAMH JIEKTPUIECKON EHTPAIH3aluU ¢ UHIyCTPUATLHONW CHCTEMOI MOHTaXA.
3. O6opynoBaHre rOPIOBUHBI KEIE3HOJOPOKHOM CTAaHIIMU yCTpOHcTBaMK OJOYHOM peneiHON HEeHTpaIu3ali ¢ MapUIPYTHBIM YIIPAaBJICHHEM CTPEIKaMH U

CUTHAaJIaMH.

4. O0opyI0BaHKE KEJIE3HOIOPOKHOM CTAHIIMK YCTPOUCTBAMH YCOBEPIICHCTBOBAHHOMN 3JICKTPHUYCCKON IIEHTPAIM3AIMY C MAPIIPYTHBIM HA0O0OPOM




CamocTtosiTeqbHast paboTa o0y4aromuxcs mo pasaeray 1

- JUIA 3aJaHHOTO ITyTeBOTO IUIaHA CTAHIMH: MPOHYMEPOBATh M PACCUNTATh OPAMHATHI CTPEJIOK; BBIYEPTUTH IyTE€BOHU IUIaH CTAHIMU C YYE€TOM TpeOOBaHMIA
I'OCT, cranmapToB W OpIUHAT CTPENIOK; PACCTABUTH M30JIHMPYIOLIME CTHIKH ; PACCTABHUTH MOE3/JHBIE M MaHEBPOBBIE CBETO(MOPHI; PACCUUTATh OPJIHMHATHI
cBETOOPOB; COCTABUTH TaOJUIy OCHOBHBIX TOE3IHBIX MapIIPyTOB; COCTABUTH TaOJHIly BapHaHTHBIX MOE3JHBIX MAapUIPYTOB; COCTaBHTH TaOJUILY
MaHEBPOBBIX MapIIPYTOB;

- moAroTOBUTH coobmenne « TpedoBanus I1TD k ycrpoiictam D1»;

- COCTaBHUTh AITOPUTM (PYHKIIMOHMPOBAHMS HAOOPHOH M UCTIONIHUTENBHOH rpymn DL1;

- HAUEPTUTH U IPOAHAIN3UPOBATH Pa0OTy cxeM (ha304yBCTBUTEIBHBIX Pa3BETBICHHBIX U HE Pa3BETBICHHBIX PEJIbCOBBIX IIETICH;

- HAYEPTUTD U NIPOAHATU3UPOBATH PAOOTy CXEM pA3BETBICHHBIX M HE PA3BETBICHHBIX TOHAIBHBIX PEIbCOBBIX IICTICH;

- BBIMOJIHUTD YePE/IOBAHUE TOISIPHOCTH B CMEKHBIX PEJIbCOBBIX IICTISX;

- BBIMOJIHUTH KaHAIN3AIMI0 00pPaTHOTO TATOBOTO TOKA;

- pacTIpeeNNTh YacTOTH TOHAIBHBIX PETbCOBBIX IIEHEH;

- COCTaBUTH KpoccBOPI «KOHCTPYKIMS CTPEIOYHBIX 3JIEKTPOIPHBOIOB PAa3HBIX TUIIOBY;

- COCTaBHUTb AJITOPUTM pabOTHI ABYXIIPOBOJHON CXEMBI YIIPaBICHHS CTPEIIKOMH;

- COCTaBUTH aJITOPUTM PaOOTHI MIATHIIPOBOTHON CXEMBI YIIPABICHUS CTPEIKON;

- COCTaBUTH aJITOPUTM PaOOTHI YETHIPEXIIPOBOIHON CXEMBI YIIPABICHUS CTPEIKON;

- COCTaBHTH M 3aIIOTHUTH TAOJIHUIYy COCTOSHHS PeJie YeThIPEXIIPOBOAHON CXEMbI YIPABICHUS CTPEIKON JUTS Pa3TUUHBIX CUTYAIINH;

- COCTaBHTH M 3aIIOJTHUTH TAOJIHUILYy COCTOSHHS pelie TBYXIPOBOIHON CXEMBI YIPABJICHUSI CTPEIKOHN IS Pa3IMuHbIX CUTYaIIni;

- COCTaBUTH M 3aIIOJIHUTH TAOJIHILy COCTOSIHUS peJie MATUIIPOBOIHOM CXEMBI YIIPABICHHS CTPEJIKOM ISl Pa3IMYHBIX CUTYAIUiA;

- COCTaBHTH AITOPUTM PabOTHI MSATHITPOBOJHON CXEMBI YIIPABICHUS CTPEIIKOH MPU HE J0XO0/Ie OCTPSKOB U B3pE3e;

- COCTaBHTH AIITOPUTM PabOThI ABYXIIPOBOHON CXEMBbI YIIPABICHHS CTPEIIKOH MPH HE JOXOJE OCTPSKOB U B3pE3E;

- COCTaBUTH aJITOPUTM PaOOTHI YETHIPEXIIPOBOIHON CXEMBI YIIPABICHUS CTPEIIKON IIPH HE JI0XO0/E OCTPSIKOB H B3pe3e;

- MOATOTOBUTH Npe3eHTauuio «KOHTpONb IUIMTENBHOCTH NEPEeBOAa, aBTOBO3BpAT, KOHTpoJibHas mHaukanus Ha Tabno JCII Bo Bcex pexumax padOTHI
CTPENIOYHOTO TTEPEBOJIA;

- pazpaboTath kpoccBopa «Kinaccudukamms cBeTopopoB M0 HA3HAUYCHUIO H KOHCTPYKIIHNY;

- pa3paboTaTh aNropuT™M pabOTHI CXEMBI YIIPABICHHS CBETO(OPOM (BXOIHBIM, BBIXOIHBIM, MAHEBPOBBIM);

- IPOAHAJIM3UPOBATH pabOTy CXEMBI YIIPABIICHUSI BXOJIHBIM CBETO(POPOM;

- IPOAHAIM3UPOBATH PabOTy CXEMBI YIIPABIICHHUS BBIXOJHBIM CBETOPOPOM;

- IPOAHAJIM3UPOBATH pabOTy CXEMBI YIIPABIICHNS MAHEBPOBBIM CBETO(POPOM;

- paspabortartb kpoccBopa «IlynsTer ynpasnenust JJCII»;

- IOJITOTOBUTH coodIeHne «CXxeMbl BKITFOUSHHS MHIUKAIIMY Ha amaparax yrnpaBieHus: 0 KOHTposs J1y;

- HamcaTh KOHCIEKT «llocTpoeHne cxem penie OTMEHBI, Pa3lieNIki, UCKYCCTBEHHOI'O Pa3MbIKaHMs MapIIPYTOB W aJIFOPUTM MX paboTsl. [lomoca ¥ mmHbI
BBIJICPKKH BPEMEHU.»;

- pa3paboTaTh anropuT™M pabOTHI CXEM IMPH 3aMbIKAHUH U pa3MbIKaHUH MaHEBPOBBIX MapmipyToB B cucteme D11-12-00;

- IPOAHAIM3UPOBATh pabOTy CXEMBI HAYAJIBHBIX PEIIE;

- IPOaHAJIU3UPOBATH pabOTy CXeMbI KOHEUHBIX MAaHEBPOBBIX PEJIE;

- IPOAHAIM3UPOBATH PabOTY CXEMBI HCKIIOUAOIINX PEle;

- IPOAHAIM3UPOBATH pabOTy CXEMbI KOHTPOJIBbHO-CEKIIMOHHBIX PeJIe;
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- IPOaHaJIU3UPOBAThH pabOTy CXEMbI CUTHAJIBHBIX PEJe;

- IPOaHAIM3UPOBATH PabOTy CXEMBbI MApIIPYTHBIX M 3aMBIKAIOLINX PEJIC;

- pa3paboTaTh anropuT™M pabOTHI CXEMBI OTMEHBI MapIpyToB B cucteme bMPLI;

- pa3paboTaTh anropuTM pabOTHl CXEMBI HCKYCCTBEHHOM pa3/ienku MapmpyToB B cucteme bMPL;

- pa3paboTaTh CXeMaTUUECKHUH IUIaH CTAaHLIMU C OCUTHAIM30BaHUEM I10 3aJjaHHOMY IyTeBoMy IutaHy Ha KII;

- HalmMcaTh KPaTkuil KOHCTIEKT «IIpaBria mpoeKTHpoBaHUS KaOeNbHBIX ceTei D1»;

- BBIMOJIHUTD PacdyeT OPAUHAT CTPEJIOK U CBeTO(OPOB MO 33JaHHOMY TUIaHy CTaHIIH;

- paccuMTaTh ATUHY U )KUIBHOCTH CTPEIIOYHOTO KaOes;

- paccuuTaTh AJUHY U XKUIBHOCTH CUTHAJILHOTO Kales;

- paccuMTaTh AJUHY U )KUIBHOCTH KaOessi peNIeHHBIX KOHIIOB PETbCOBBIX IEeTIeH;

- paccuuTaTh AJTUHY U )KUIBHOCTH KaOess MUTAIOUINX KOHIIOB PEIbCOBBIX IETIeH;

- BBINOJIHUTD OJIOYHBIH I1aH IS 3aJJaHHON CTaHIUM;

- pa3paboTaTh cxeMbl pesie HAOOPHOW IPYNIIIBI VT 33JaHHOT0 MapIIpyTa MO 3aJaHHON CHCTEME;

- BBIIIOJIHUTH 33JaHUE HA KyPCOBOE ITPOEKTUPOBAHUE 110 pa3lieiiaM;

- IOATOTOBUTH KPaTKUH KOHCHEKT «T'peboBaHus K O(OPMIICHUIO KyPCOBOTO IIPOEKTA;

- pa3pa0oTaTh MEPONPHUATHUS 10 NPEAYNPEKICHUIO OTKa30B B padOTE PEIbCOBBIX LETICH: TOTEPs KOHTAKTa B IUTEIICEIbHOM pazbeMe; 0OPBIB JKMIIbI Kabems (Ha
nocty LI, Ha moe); GonbIIOe MEPEeX0JHOE COMPOTHBICHHE KOHTAKTOB Pelle; 3aHIKEHHE COPOTUBIICHUS H30JISIIUH B KabeJe;

- pa3zpaboTaTh MEPONPHUATHS 0 MPEAYIPEKICHUIO OTKA30B B JBYXIPOBOJAHON CXEMe YIPaBIEHHUS CTPENIKOM: MOTeps KOHTAKTa B IITEIICEIbHOM Pa3beME;
00pBIB XHIbI Kabenst (Ha nocty DL, Ha mosie); 60JIbIIOe TEPEXOAHOE COIIPOTHBIICHNE KOHTAKTOB PeJie; 3aHKEHUE CONPOTUBIICHUS N30JSILMY B Kabere.

- coctaBuTh TabmuIy «Knaccuukaims cpeacTs KOHTPOIIS 3aHSITOCTH CTPEJIOYHBIX YYaCTKOB HA COPTUPOBOYHON CTAHIIHI;

- COCTaBUTh (PYHKIMOHAIBHBIE 3AIMCH IIETIeH TUTaHUsI PeJie CXEMBbI YIIPaBIICHHsI CTPENIKOM Ha TOPKE IO MTPUBEACHHON CXEME;
- COCTaBHTBb KPOCCBOPJ « Y CTPOICTBa MEXaHNU3AallUU 1 aBTOMATHU3aLUN COPTUPOBOYHBIX TOPOK».

Y4eOHasa npakTuka no pasaeay 1 «Monrtax yerpoiicts CHB u JKAT»

Bunsbi padot:

W3zyuenne TexHUKH 0€30aCHOCTH M NPAaBUJI IOBEACHUS Ha npakTuke. Opranuszanus pabodero Mecra.
O3HakoOMIIEHHE C MAacTepCKOi 1 €€ 000pyI0BaHHEM, HHCTPYMEHTAMH W TIPUCTIOCOOTICHUSIMH TSI MOHTAXa, MIPaBUIIaMH TTOJIb30BaHMSI.
Nsrorosnenne mo mrabioHy XryTa A BKIIOYEHUS BXOJHOTO cBeTodopa

UzroTtoBnenue no mabaoHy KryTa JUIsl BKIIOYEHUSI MaHEBPOBOTO cBeTodopa

MoHTax myTeBoi KOpOOKH

YcTaHOBKA PENbCOBBIX COETUHHUTENEH

[oakmrouenue apoccenb-TpaHchopMaTopoB K pesibcam

CocrapieHne KOMITTIEKTOBOYHON BEIOMOCTH-CXEMBI CTATUBOB

CocrapieHre MOHTaKHOM CXEMBI CTaTHBA

CocrapieHrie MOHTa)KHOM CXEMBI MTAHENHN C TIPeIOXPaHUTEIAMH,

BrimonHeHne MOHTa)ka M0 MOHTaXKHBIM CXEMaM

[Ipoxiamka u pasnenka BHYTPHUIIOCTOBBIX Kabemei
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KoncyabTanmn 26
Paznen 2. IlocTpoeHne M IKCILIyaTAIMs CUCTEM ABTOMATHYECKOH OJIOKMPOBKH HA NePeroHax 306
MJIK 01.02 TeopeTrnvecKkue 0CHOBBI IOCTPOCHMS H IKCILUIYATALIMH MEPErOHHBIX CHCTEM KeJIe3HOAOPOAKHON aBTOMATHKHA 233
Tema 2.1. Ileperonnbie Copnep:xanne 10
CUCTEMBI Oﬁume BOIIPOCHI NNOCTPOCHUA U paﬁOTbI MNEPEroOHHbIX CUCTEM ABTOMATUHKHA
JKeJ1e3HOIOPOKHOM 3HayeHNE TEPETOHHBIX CHUCTEM aBTOMAaTHKH. Kiaccmukamus cucTeM aBTOMAaTWKH Ha meperoHax. Tpebomanms I1TD k ycrpoiictBam
AaBTOMAaTUKHU IEPETOHHBIX CUCTEM aBTOMATHUKH.

I/ICTOPHH ’ NEPCNEKTUBLI PAa3BUTHUSA NMEPErOHHBIX CUCTEM aBTOMATUKHU

PazButne NEPCroHHbIX CUCTEM ABTOMATHUKU. OTnuuuTensrHbIe 0COOEHHOCTH Ppa3JINYHbIX MIEPETOHHBIX CUCTCM aBTOMATHKH. COBpCMCHHHe

MNEPETrOHHBbIC CUCTECMbI ABTOMATHUKH.

Crnoco0bl pa3rpaHuYeHuUsI MOe310B HA MeperoHax

Mecra, rabapuThl yCTaHOBKH HPOXOJAHBIX CBETO(GOPOB aBTOOJIOKMPOBKH, BUAUMOCTb CHI'HAJBHBIX MOKa3zaHWi. [IpMHIUI paccTaHOBKU

MPOXOIHBIX CBETO(POPOB MO KPUBOH CKOPOCTH U KPUBOI BPEMEHH.

ITonsiTHe HUHTEPBAJTBHOI0 PEryJIHPOBAHUS IBUKCHUSA I10€3/10B.

I'pacuk nBrxeHus noe3noB. CTaHIMOHHBIE UHTEPBAIBL. [10HITHE IPOIYCKHON CIIOCOOHOCTH MEPETOHOB, MYTH €€ MOBbIIeHHs. Croco0b

pacucTa HpOHYCKHOﬁ CIIOCOOHOCTH TIEPCroHoOB. I/I306pa)KCHI/IC H 3a11iCh ueneﬁ CXEM aBTO6.TIOKI/Ip0BKI/I B YCJIOBHOM BUC

B3anMo3aBHCMMOCTBH CUTHAJILHBIX IOKA3aHUI cBeTO(OPOB.

CucTeMbl CUTHAITU3AIIMH, PACTIOJIOKEHUE OTHEH Ha MPOXOAHBIX cBeTodopax, Hymepanus cBeTopopoB. B3anM03aBUCHMOCTb CUTHAIBHBIX

MOKa3aHUH MPOXOAHBIX CBCTO(bOpOB aBTO6J'IOKI/IpOBKI/I u AJIC IIPpU pas3JIMYHbIX CUCTEMAX CUTHAJIU3alluun.
Tema 2.2 PeancoBble nenmn | Coaep:kanue 20

HasznauyeHue, ycTpOHCTBO M KJIaccU(PUKALUA PelbCOBBIX Leneil.

HasnaueHue meperoHHbIX PeTbCOBBIX IeNeil. Bubl eperoHHbIX peabCOBhIX HeTeil. PexxrMbl paOOoTHI 1 ITapaMeTphl PEITbCOBBIX

LEIEH.

OO611ee ycTpoHCTBO IEPETOHHBIX PEIBLCOBBIX IICTICH.

OcHOBHBIE 3J1eMEeHTBI PeJibCOBBIX Lemneil. CocTaB MUTAIOIIEr0 KOHIA penbcoBOU Henu. CocTaB peleiHOro KOHIIA PEbCOBOM

reni. CocTaBHBIE 3JIEMEHTHI PENHCOBOM JIMHUN TIEPETOHHON PETLCOBOH IIETIH.

PaznuyHble THNBI U CXeMbl NEPErOHHBIX PeJbCOBBIX Henei. KoHCTpyKuMs W NpUHIMIO JEHCTBUS PEIHCOBOM LIEHU

MOCTOSIHHOTO ToKa. KOHCTpyKIMS ¥ OpUHIMN OEHCTBUSA PENbCOBOM LIEHM MEPEMEHHOIO0 TOKAa IpU aBTOHOMHOM Tsre.

KoncTpykius v npuHUUI JEHCTBUS PEIbCOBOM LIETIH MEPEMEHHOTO TOKA MPH AIEKTPOTIre NepeMeHHoro Toka. Konerpykius

Y TIPUHIIAT TSHCTBUS TOHATBHBIX PEIhCOBBIX IETICH Ha MeperoHe.

B ToMm yuciie, 1a60paTOPHBIX padoT 6

JlaGopaTopuas padora Ne 1 Vccnenosanue u aHaiau3 paboThl IEPErOHHOM UMITYJILCHOM PETbCOBOM LEMH HOCTOSHHOTO TOKa

JlaGopaTopuas padora Ne 2 VccnenoBanue u aHaiau3 pabOThl IEPErOHHON KOJIOBOI PebCOBOM LeTH

JlaGopaTopuas padora Ne 3 VccnenoBanue u aHaiau3 pabOThI IEPErOHHON TOHAIBHON PEJIbCOBO LienH




Tema 2.3 Cucrema
aBTO0JOKMPOBKH C
JMENEeHTPATH30BAHHBIM
pa3MenieHneM
annmaparypsl

Conepxanue

IIpoBoaHasi aBTO010KHPOBKA.

[IpuHIMnIBEl MOCTpOESHNS, HA3HAUCHHE PEJIe, COCTaB LIENeH CXEMBbI ABYXITyTHOM aBTOOIOKHUPOBKH ITOCTOSIHHOI'O TOKA, alITOPUTM
paboThl MpY HOPMAIEHOM ACHCTBHUHU M 0TKa3ax. OpraHn3aoHHO-TEXHUIECKUE MEPOIPUATHS IO TIEpEX01y Ha JBYCTOPOHHEE
naBwkeHue. [IpuHIun nocTpoeHus, Ha3HAYEHUE pelie, MHAUKANMA Ha Tabjo IeXypHOTo IO CTAHLUH, JUHAMHUKA PabOThI CXeM
W3MCHEHUS! HampaBieHHUsA IBIKEHHA. I[IpuHIMIIBEI MOCTpOCHMsA, Ha3HAYCHHE peje, COCTaB ILeneil CXeMbl OIHOIYTHOI
aBTOOJIOKMPOBKH MOCTOSIHHOTO TOKA, JITOPUTM pabOThI PU HOPMAIbHOM AEHCTBHU M OTKa3ax

Yucnosas kogoBas aBTOO0JJOKMPOBKA.

[TpuHIMITEI TOCTPOEHNUS ABTOOJIOKUPOBKU IEPEMEHHOI0 TOKA JUISI YYACTKOB C 3JIEKTPOTAroil. OCHOBHBIE 3J€MEHTHI YUCIOBOI
KOZ0BO# aBTOOIOKHpOBKH. Jlemudparop uncioBoro koga thma J{A: HazHaYeHWEe OJOKOB IMPUHIIUITBI IOCTPOCHUS CXEMBI;
CXeMBI BEIOOpa U Tiepeiavn KOAOB, AJITOPUTM pabOTHI CXeMBbI AemudpaTopa B pesKuMe paciin@poBKH Ko 0B. CIIocOObI 3aIUThI
OT OIIACHBIX OTKA30B B LEILIX AeIn(paTopa U AMHAMHKA PaOOThl CXeMHOMU 3aIUThI IPY KOPOTKOM 3aMbIKaHUU U30JINPYIOILNX
CTHIKOB. Ha3zHaueHue pejie U 1eneil cXemsl, YCIOBUS padOTHI IBYXITyTHOM YUCIOBOHM KOJOBOW aBTOOIOKHPOBKH ITEPEMEHHOTO
Toka. HazHauenue pene u Lenei cxembl, YCIOBHS PadOTHl OJHOIMYTHON YHCIOBOM KOJOBOW aBTOOJIOKHPOBKH IEPEMEHHOTO
TOKa
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B ToMm 4uciie, 1abopaTopHbIX padoT

JlaGopaTopuas padora Ne 4 VccienoBanue NpUHIMIOB NOCTPOCHUSI M AITOPUTMOB Pa0OTHI ABYXITPOBOJHON CXEM CMEHBI
HaIpaBJIEHUs IBUKESHHS Ha IIEpETOHe.

JlaGopaTopuas padora Ne 5 VccnenoBanue MpUHIMUIIOB OCTPOCHUS U aJITOPUTMOB PaOOTHI YETHIPEXITPOBOTHOM CXEM CMEHBI
HaIlpaBJICHUs JBIKCHHS Ha NIEPEroHe.

JlaGopaTopnasi paGora Ne 6 lccienoBaHne NPUHIUIIOB IOCTPOCHUS M alNTOPUTMOB pPaOOTBl CXEM JIByXITYTHOM
aBTOOJIOKMPOBKH MOCTOSIHHOT'O TOKA.

JlaGopaTopHas padora Ne 7 MccnenoBanue NpUHIMIIOB ITOCTPOCHUS U AITOPUTMOB paboThI femngpaTopa YUCIOBOTO KOJa
trna JIA.

JlaGopaTopnasi paGora Ne 8 lccrienoBaHne NPUHIUIIOB IOCTPOCHUS W alNTOPUTMOB pPaOOTBl CXEM JIByXITYTHOM
aBTOOJIOKMPOBKH IEPEMEHHOT'O TOKA.

JlaGopaTtopnas paGotra Ne 9 lccremoBaHwe NPWHIMIIOB TOCTPOCHHUS M aJITOPUTMOB DPAOOTHI CXE€M OJHOITYTHOM
aBTOOJIOKHPOBKH MIEPEMEHHOTO TOKA.

Jladopatopnasi padora Ne 10 lccnenoBaHue NPHHIMIOB IOCTPOEHHUS W aJITOPUTMOB PabOTBl CXEM JBYXITyTHOM
YeThIPEX3HAYHON aBTOOJOKUPOBKH.
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Tema 2.4. Cucrema
aBTO0JIOKMPOBKH C
LHEeHTPATN30BAHHBIM
pa3MelneHeM
annaparypsl

Conep:xanue

IIpuHIUNBI pa3MeleHUsl aNnapaTypbl, AITOPUTMBI PA00THI M0 YIPABJEHUIO U KOHTPOJIIO.

[IpUHIMITEI TTOCTPOCHHUS CHUCTEMBI aBTOMATHUYECKOW OJIOKHPOBKM HA OCHOBE TOHAJBHBIX pPEIIBCOBBIX IEMed ¢
[EHTPATM30BaHHBIM pa3MerienneM annapatypsl (ABTLL), obnacte npumeHeHus, HazHaueHUe perne. CrocoObl oOecTeueHus
0e30IMacHOCTH JABHKEHUS ITOE30B M 3aIlIUTHI OT OIMACHBIX 0TKa30B B cxeMe ABTI]

CxeMbl ynipaBJieHHsI OTHSMH CBeTO(opoB.

26




CrocoObl YBSI3KM CHTHAJIBHBIX MOKa3aHHWN TPOXOJHBIX CBETO(POPOB, AITOPUTM pPabOTHI CXEMBI YIPABICHUS MPOXOIHBIM
cBetohopoM

CxeMbI KOAUPOBaHNS PeJIbCOBBIX Hemne

[Mpunnuner komupoBanus kogamu AJIC TOHANBHBIX PEIHCOBBIX IENed. ANTOPUTM pabOTBI CXEM KOIWPOBAaHUS IPU
MIPOCIIEIOBAHAY TI0€3/1a TI0 TIEPErOHy

CxeMbl KOHTPOJISI TPOCJIE0BAHUS M0€3/12 N0 MEePErony

[MocTpoeHust cxem KOHTPOJs (PaKTHUSCKOTO ABIKEHUS moe3na. AnroputM padotel cxem ABTL] mpu npocienoBanuu moesaa
0 TIEPErOHY, CXeM KOHTPOJISl IEPEroHa, CMEHBI HAIIPABIICHHUS, 3aMbIKaHU IIEpEeroHa

Cxempbl JuHelHbIX Heneid. Hasnauenne nunennbix neneil ABTL. ITpunnuns! noctpoenus JuHerdHbIX nened ABTI]

B ToMm uuciie, 1a00paTOPHBIX padoT 4
JlaGopaTopnas padora Ne 11 VccnegoBaHue NpUHIMIIOB OCTPOCHUS M JITOPUTMOB pabOTHI CXEM yIIPABICHUS OTHIMHU
ceerodopos ipu ABTL]
JlaGopatopuas padora Ne 12 VccnenoBanne IpUHITMIIOB TOCTPOSHUS M anropuTMoB paboTsl cxeM ABTL mpu
MIPOCIIEIOBAHUH TI0€3/1a 110 IIEPETrOHY.
Tema 2.5. | Conep:xanne 19
ABTOMaTHYeCKHE or- | IIpyHIUNIBI MOCTPOEHHUS M AJTOPUTMBI Pa0OTHI ABTOMATHYECKHUX OTPAKIAIOIMINX YCTPOIiCTB HA Mepee3/Iax.
pakIaomMe yCcTpoucTBa | OCHOBHBIE MOJOKEHHUA 10 OpPraHu3allii TEPECEUCHUN JKENEe3HbIX U aBTOMOOMJIBHBIX J0por, Knaccm’pHKauH;I
Ha mepee3aax JKENe3HOJJOPOXKHBIX Tiepee3ioB, TpeboBanus [1TD k aBToMaTHUECKOH TMepee3AHON CUTHAIH3aluU, TPUHIUTIBI 000y I0BaHHS
nepee3noB ycTporcTBaMu 3arpaxaeHust. CriocoObl HOAayy W3BEIICHHUS Ha 3aKPbITHE Iepee3a.
Annaparypa u yCTPOHCTBAa aBTOMATHYECKOM Mepee3JHOH CUTHAIM3aMH.
[MpuHIMITEI TIOCTPOSHHS, O0JNAacTh NPUMEHEHHS M paboTa pPa3NUYHBIX BapUAaHTOB CXEM CBETOQOPHOH CHUTHAIHM3AIUM;
XapakTepHbIE HEUCIPABHOCTH, METOABl WX HPEAYNPEeKICHUS M AMArHOCTUKU. OCHOBHBIE 3JIEMEHTHl KOHCTPYKLWH
3JIEKTPONPUBOOB aBTOLLIAr0ayMa, MPUHLUIBI TIOCTPOSHHUS CXEM YNpaBJeHUs, 00JIaCTh MPUMEHEHUS] U padoTa pazIMyHbIX
BapHAHTOB CXEM YITPaBIICHUSI.
CxeMbI aBTOMATH4Y€CKOM Mepee3HON CUTHAJM3AIUM HA NeperoHax, 000py10BaHHbIX aBTO0JI0KMPOBKOM.
[IpyHIMIIBI MOCTPOEHMSI CXEM YHpaBieHUs orpaxzaarommmu yctpoiictBamu AIIC mpu OZHONMYTHOM M JIBYXITyTHOM
aBTOO0KHpOBKE. /lMHaMKKa 1 anropuT™ paboTHI cxeM ynpasieHus ycrpoiictBamu AlIC.
CxeMbl aBTOMATHYECKOH TMepee3HOl CHTHATM3ALMH HAa TePeroHax, O00OpPYAOBAHHBIX MOJYaBTOMATHYECKOMH
0J10KNPOBKOIA.
YcrpoiicTBa 3arpakaeHns KeJIe3HOJOPOKHBIX Iepee3io0B.
Hasnauenne ycTpoiicTB 3arpaxkaeHus xesne3nomopoxsoro nepeesna (Y3II). Ocunosusie snementsl Y31, Pabora ycTpoiicTB
VY3II. YcrpoiicTBa 3arpax/IeHus )KEIE3HOJOPOKHBIX NEPEE3A0B.
B Tom uuciie, 1abopaTopHBIX padoT 10

JlaGopaTopnas padora Ne 13 lccnenoBaHue NPUHIMIIOB IOCTPOCHUS M AITOPUTMOB PpabOTHl cXeM CBeTO(OPHOM
CUTHAJIU3alUU

JlaGopaTopnas paGora Ne 14 HccregoBaHwe NpPUHIMIIOB TOCTPOEHHS W AITOPUTMOB Pa0OTHl CXEM YIpPaBICHUS
aBTOMAaTHYECKOH Nepee3HON CUTHAIN3AMK IPU JBYXIIYTHOM aBTOOJIOKUPOBKE IIOCTOSHHOT'O TOKa




JlaGopaTopnas paGora Ne 15 HccriepmoBanwe NPWHIMIIOB IOCTPOSHHS W AITOPUTMOB Pa0OTBl CXEM YHpPaBICHUS
ABTOMAaTHYECKOH Nepee3IHON CUTHAIN3AMY IPU JBYXIIyTHOW aBTOOJOKHPOBKE IEPEMEHHOTO TOKA

JlaGopaTopnas paGora Ne 16 HcciegoBanwe NPWUHIMIIOB IOCTPOSHHS W aITOPUTMOB Pa0OTBl CXEM YHpPaBICHUS
ABTOMAaTHYECKOH Nepee3IHON CUTHAIN3AIMH Ha OJHOITYTHOM Y4acTKe.

JlaGopaTtopuas padora Ne 17 VccnenoBanne NpUHITAIIOB TOCTPOSHUS M aJlTOPUTMOB pabOTHI CXEM YIIpaBICHUS
ABTOMATUYECKOW TIepee3THON CUTHAIM3AIMY Ha JIByXITYTHOM y4acTKe Ipu AB ¢ TOHAJILHBIMH PEJTbCOBBIMU IETISIMU

Tema 2.6. VYeaska | Coaep:xxanue 26
1eperoHHbIX u | CxeMbl YBSI3KH 110 IpHEMY
CTAHIMOHHBIX CHCTEM ITocTpoeHne cxeM yBsI3KU NEPErOHHBIX YCTPOWCTB aBTOOJIOKHPOBKU IOCTOSHHOTO TOKA, IEPEMEHHOTO TOKA C TPEX3HAYHOH U
yeThIpex3HayHor curanuzanueit, AbTL] co cTaHITMOHHBIMEU YCTPOUCTBAMH HA JBYXITYTHOM U OJHOITYTHOM y4YacTKaX, YBsI3Ka
CUTHAJIFHBIX TIOKa3aHWN MPenBXOoMHOro cBetodopa ¢ BxomHbM. CrocoOsl koHTposst Ha mynbre [ICII coctosHuS yyacTkoB
TIPHOTIKEHUS
CxeMbl YBA3KH M0 OTNIPABJICHHIO.
[TocTpoeHne cxem yBSI3KU MEPETOHHBIX YCTPOWCTB aBTOOJOKUPOBKU TOCTOSHHOTO TOKA, IEPEMEHHOTO TOKA C TPEX3HAYHOH U
yeThIpex3HayHoi curHanu3aimeil, ABTL] co cTaHIIMOHHBIME YCTPOMCTBaMU Ha IBYXITyTHOM U OJTHOITYTHOM Y9acTKaX, YBsI3Ka
CUTHAJILHBIX MMOKa3aHUH BBIXOAHOTO cBeTOo(opa C MEepBBIM MPOXOIAHBIM CBETO(OPOM MO YIAICHHUIO, CIOCOOBI KOHTPOJS Ha
nynsTe JICII cocTosiHUS y4acTKOB yAaleHus
KoaupoBaHue cTAHIMOHHBIX PeJibCOBBIX Lieneil.
Ha3naueHne M KOHCTPYKLMS 3JIEMEHTOB CXEM KOAMPOBAHMS DPEIbCOBBIX LIENEH Ha CTaHLUMAX, AJITOPUTM paboThI cXeM
KOAMPOBAaHMS PeNIbCOBBIX Lieneil cranimii kogamu AJIC ¢ yueToM 1moe3aHol cUTyalluy B MapuIpyTax IpueMa U OTIIPaBJIeHUs
B ToMm yuciie, 1a60paTOPHBIX padoT 10
JlaGopaTopnas padora Ne 18 lccnenoBaHue NPUHIMIIOB IMOCTPOSHUSI U AJITOPUTMOB PAabOTBI CXEMBbI YBA3KU JBYXITYTHOM
ABTOOJIOKUPOBKH OCTOSIHHOT'O TOKA CO CTAHIIMOHHBIMH YCTPOHCTBAMHU
JlaGopaTtopnas padora Ne 19 lccnenoBaHue NMPUHIMIIOB MOCTPOSHUS M AITOPUTMOB PAaOOTHI CXEMBI YBSI3KH JIBYXITYTHOM
ABTOOJIOKUPOBKH IEPEMEHHOTO TOKA CO CTAHLIMOHHBIMU YCTPOHWCTBAMHU
JladopaTopuas padora Ne 20 lccnenoBanue MPUHIMIIOB MOCTPOCHHS M AITOPUTMOB Pa0OTHI CXEMBI YBSI3KH OJHOIYTHOI
aBTOOJIOKHPOBKH CO CTAHIIMOHHBIMH yCTPOWCTBAMH.
JlaGopaTtopuas pa6ora Ne 21 VccienoBaHue NPUHITUIIOB TOCTPOCHUS M aJITOPUTMOB paOOTHI CXEMBI YBS3KH aBTOOJIOKHPOBKU
ABTII co cTaHIIMOHHBIMHU YCTPOICTBAMH.
JlaGopaTtopnasa paGora Ne 22 lccnemoBaHWe NPUHIUIIOB IOCTPOSHHS M AITOPUTMOB PaOOTBI CXEMBI KOTUPOBAHUS
CTaHIIMOHHBIX PEJIbCOBBIX IIETIEH B MApHIPYTax MPHeMa U OTIIPABICHUSI.
Tema 2.7. OcHOBBI Conep:xaHue 10

MPOCKTUPOBAHUSA
NMEPEroHHbIX CUCTEM aB-
TOMAaTHUKH

HopMbl npoekTHpOBaHusI NEPErOHHbIX CHCTEM ABTOMATHKH.

Tunel CUTHAJILHBIX YCTAHOBOK JBYXITYTHOW aBTOOJIIOKUPOBKH. THITBI CUTHAIBHBIX YCTAHOBOK OJHOMYTHOW aBTOOJOKUPOBKH.
MeTtomKa IPOEKTHPOBAHUS ITyTEBOTO TNIaHA TIEpEroHa.

IIpoexTnpoBaHMe JTeKTPUYECKUX NPUHIIUNTUAIBHBIX CX€M MePerOHHbIX CUCTEM aBTOMATHKM. THUNN3aIUs CXEM KOJIOBOMH
aBTOOJIOKHPOBKU. MOHTaXHBIE CXEMBI PEJICHHBIX MTKA(OB aBTOOJIOKUPOBKH.




IIpoekTHpoBaHHe 3JIEKTPUYECKHX NPUHIMIHAIBHBIX CXeM YCTPOICTB Orpa:kKleHusi mnepee3aoB. Tummszanus cxem
nepee3HON CUTHAIM3aluH.

MoHTaxHbIe cXeMbl peJieiiHbIX IKA(GOB AaBTO0JT0KUPOBKH.

IIpoexTupoBanue KadeJbLHOI CeTH MeperoHa.

MeToabl aHAJIN32 TEXHUKO-IKOHOMHUYECKOH 3(D(PeKTUBHOCTHU NMEPETOHHBIX CUCTEM ABTOMATHKH.

Tema 2.8. Cucrembl Coaep:xanue 13
aBTOMATHY€CKOI0 IIpuHIUNBI K AITOPUTMBI ABTOMATHYECKOT0 PEryJIMPOBAHMSA CKOPOCTH ABMKEHHS M0e3/1a.
peryanpoBaHusi ckopoct | OOmiue CBeIeHUs 0 CUCTEME aBTOMAaTHYECKOTO peryiupoBanus ckopoctu aemxkenns noesaa (APC). Cocras anmaparypst APC.
ABHKEHHU 10e31a [epenatomas anmaparypa APC. Ilyressie ycrpoiictea APC. AnroputMm ¢pynkunorupoaaus APC
CucreMbl M yCTPOiicTBa ABTOMATHYECKOM JIOKOMOTUBHOMH CUTHAJIM3aLMH.
Hasznauenwue, 06acTb MpUMEHEHUs U KiacCU(UKAIHS JOKOMOTHBHBIX CHCTEM O€30MAaCHOCTH JABMKEHHUS MTOE310B, MPUHIIHIIBI
noctpoenusi cuctembl AJIC. Kiraccudukarnus noncucrem AJIC, mpuHIMTBEI 000pyAOBaHus MyTeBEIME ycTpoiictBamu AJIC
CTaHLUI U EPErOHOB MPH Pa3IMYHBIX CUCTEMaX aBTOOJIOKUPOBKHU U BHIAX TATH Noe3n0B. Haznauenue, o01acTh mprMeHEHUs,
cocTtaB 000pyAOBaHHS JIOKOMOTHUBHEIX ycTpoicTB AJIC, Ha3HaueHHE 37IeMEHTOB U PUOOPOB JTJOKOMOTHBHBIX ycTpoiicTB AJIC.
Anroputm paboTsl yerpoiicTB AJIC B pa3nuyHbIX pekUMax.
CucreMbl aBTOMATHYECKOI'0 YIIPABJICHUS TOPMOKEHHEM I10e3/1a.
Hasnauenwne, obnacte npumeneHus1, knaccudukanus u ocodeHHocTr cuctemMbl CAYT. IIpHHIIMTIBI TOCTPOCHUS CHUCTEMBI
CAYVYT. CocTaB 060py0BaHuUs IIyTEBBIX U JOKOMOTUBHBIX ycTpoiicTB CAY'T, Ha3HaueHHE 3JIEMEHTOB U MTPHOOPOB. ANTOPUTM
pabotel ycrpoiictB CAYT B paznuyHbIX pexXHUMax, 3allUTa CXeM OT OMAaCHBIX OTKA30B, MOPSAOK HKCILTyaTalluH YCTPOUCTB
CAVT
KoMnjiekcHbIe T0KOMOTHBHBIE YCTPOHCTBA 0€30MACHOCTH.
Haznauenwe, obnacte mpuMmeHeHusi, knaccudukanust u ocodeHHoctH cuctembl KJIVB. TIpuHIUIBI TOCTPOEHUS] CHCTEMBI
KJIYB. CocraB 060pynoBaHus ITyTEBBIX U JIOKOMOTUBHBIX ycTpoiicTB KJIYD, Ha3HaueHune s51eMeHTOB 1 IpHOOPOB, ANTOPUTM
pabotsl ycrpoiictB KJIYE B pa3iuuHbIX pexrMax, 3aluTa CXeM OT ONACHBIX OTKA30B, MOPAIOK IKCILIyaTal[id YCTPOMHCTB
KJIYB.
B ToM uuciie, 1a00paTOPHBIX padoT 2
JladopaTopuas pagora Ne 23 VccnenoBanue MPUHIMIIOB MOCTPOCHUS M aJrOPUTMOB PaOOTHI JIOKOMOTHUBHBIX YCTPOWCTB
ABTOMATUYECKOM JIOKOMOTHBHON CUTHAJIU3ALIMH.
Tema 2.9. Conep:xanue 8
IHoayaBTomaTH4eckas IIpuHIUNIBI TOCTPOEHNUS U AJITOPUTMBI Pa0OTHI MOJYaBTOMATHYECKOI 0JT0OKHPOBKH.

010xkupoBKa. CHcTEMBI
KOHTPOJISl IeperoHa
METO/JI0M cUeTa oceii

Hasnauenuwe, mpUHOMIIBI TOCTPOEHHS M 00JacTh NPUMEHEHHUS CHCTEM pENEeHHON IOIyaBTOMAaTU4eCKOW OJIOKHPOBKH;
tpeboBanus 1T k nonyaBTOMaTH4ECKOM OIIOKMPOBKE, 3JIEMEHTHAs 0a3a, OCHOBHBIE ()YHKIIMOHAIBHBIE BO3MOXKHOCTH CHUCTEM,
nopsaok aevicteus CII mo mpruemy u OTIpaBIeHUIO MTOE30B, METO/IBI 0OecTiedeHns 0€30MacHOCTH JABIKEHUS MOE3/I0B MPH
PIIb 1 KOHTpOJIB OCBOOOXKAEHNUS TIeperoHa. AIroput™ padboTsl cxembl PIIb B pa3inuHbIX pexxuMax.

OnHonyTHasi pesieiiHas MOJTyaBTOMAaTHYecKasi 0JIOKMPOBKA.

JBYyXnyTHas peJieiiHas MoJyaBToMaTH4eckas 0J10KMPOBKa.

CxeMbl anmapaTtypsl 010K-TI0CTOB.




YerpoiicTBa KOHTPOJISI IEPETOHA METO0OM CUYETA OCeid.
Hasnauenne yctpoiictB koHTpossi nmeperona merogom cuera oceit (YKII CO). CrpykrypHas cxema YKII CO. Ilpunammm
nericteust YKII CO npu mpocieoBaHUH M0€3/1a IO NEPEroHYy.

B Tom 4uciie, 1a00paTOPHBIX padoT

JlaGopaTopnas padora Ne 24 lccnemoBaHue NPUHIMIIOB TOCTPOSHHS W alITOPUTMOB pabOTHl JIMHEWHBIX Iiereit
N0JyaBTOMAaTH4YECKOH OJIOKMPOBKH.

Tema 2.10.
JAucnerdyepckuii KOHTPOJIb

Conep:xanue

Cuctema aucrnierdepckoro koHTposs K. CTpykTypa cucTeMbl AUCHeTYepCcKOro KOHTposis. CocTaB v Ha3HAuUCHHE [TEPErOHHOTO
obopynosanust [IK. CoctaB u HazHaueHWe cTaHUUOHHOTO oOopymoBanusi JIK. CrocoObl KoAMpOBaHUS KOHTPOJILHOM
nadopmarmu. [leperaya KOHTPOIEHOM HH(OpPMALINK HA CTAaHIIHUIO.
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Tema 2.11. Texuanueckas
IKCITyaTauus
NMepPeroHHbIX CHCTEM
aBTOMaTHKH. MeToabl
MOUCKA U YCTPaHEeHUSsl
0TKA30B MeperoHHbIX
CHCTEM AaBTOMATHKH

Conep:xkanue

Opraan3anmst TeXHMYeCKO IKCIIyaTAIMH ePerOHHbIX CHCTEM aBTOMATHKH.

Metoapl TexHuueckoro obciyxkupanus yctpoiictB CLIb Ha mneperonax. OcoOOCHHOCTH TEXHHUYECKOTO OOCITYXKHBaHHS
cBETO(OPOB, PEIILCOBBIX LIETICH, anmnaparypsl aBTOOJIOKUPOBKH, YCTPOICTB Iepee3HON CUrHATH3aL1H.

IIpu4uHBI, NPOSBJICHUS U IOCJICACTBHS OTKA30B IEPErOHHBIX CHCTEM ABTOMATHKM. [IpMYMHBI OTKa30B B OCHOBHBIX
anemeHnTax Ab.

MeToabl IOUCKA U YCTPAHEHHUS] 0TKA30B IIePErOHHBIX CHCTEM AaBTOMATHKH.

XapakTepHble OTKa3bl YCTPOWCTB aBTOOJOKHMPOBKH. IIoMCK NpHUYMH OTKa30B HMMITYJIbCHO-IIPOBOJHON aBTOOJIOKHUPOBKU
MOCTOSIHHOTO TOKa. [Torck MpUYMH 0TKa30B KOJIOBOW aBTOOJIOKHUPOBKH IMepeMeHHoro Toka. [lownck mpuumH otkazoB ABTLI.
ITonck MpuyYMH OTKa30B B CXeMaxX CMEHBI HanpasyieHUs. [I0MCKk MPUYHH 0TKa30B aBTOMAaTHYECKOH Mepee3THON CUTHATTN3alUH.
MeponpusaTHs 10 NPeAYNPEKICHUIO 0TKA30B NePeroHHBIX CUCTEM aBTOMATHKH. [IpenynpexneHne 0Tka30B UMITYJIbCHO-
MPOBOJIHOM aBTOOJIOKMPOBKH TOCTOSHHOTO TOKa. [IpenyrnpexaeHre 0TKa3oB KOJOBOW aBTOOJOKHPOBKU MEPEMEHHOTO TOKa
IIpenynpexneHne OTKa30B B CXeMax CMEHbl HampasieHus. IlpeaynpexieHune OTKa30B AaBTOMATHYECKOM Iepee3IHOMN
CUTHAJIM3aL1H.

18

B Tom 4uciie, 1a60paTOpHBIX padoT

JladopaTopnasi padora Ne 25 Tlonck 0TKa30B B CXeMax aBTOOJIOKUPOBKHU MOCTOSTHHOTO TOKa

JladopaTopnasi padora Ne 26 [Tonck 0TKa30B B cXeMaX YMCIIOBOH KOJAOBOW aBTOOIOKUPOBKH.

JlaGopaTtopnas padora Ne 27 [lorck 0TKa30B B cXxeMax CMEHBI HallpaBJICHUS JBMW)KEHUS MIOE3/10B Ha NIEPETOHE.
JladopaTopnasi padora Ne 28 [Tonck oTka30B B cxemax aBToOokupoBku ABTILI,

JladopaTopnasi padora Ne 29 [Torck 0TKa30B B CXeMaX aBTOMaTHIECKON IMepee3THON CUTHATN3aIINN
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KypcoBoii npoexT no pasneiy 2

TemaTnka kypcooro npoexra no MJIK 01.02

1. ObopynoBaHue OJTHOMYTHOTO YYaCTKA JKEJIE3HOW JIOPOTH YCTPOHCTBAMU HHTEPBAILHOTO PETYJIMPOBAHHUS JIBUKCHUS TTOE3/I0B.

2. ObopynoBaHue IBYXITYTHOTO y4acTKa )KeJIe3HOH JOPOTH YCTPOWCTBAMH UHTEPBAIBHOTO PETYJIHPOBAHUSI JIBIKEHHS TIOE3/I0B.

3. O0opynoBaHue ABYXITyTHOTO y4acTKa jKEJIe3HOM JOPOTH YCTPOUCTBAMU MHTEPBAIBHOTO perynupoBanus ApmwkeHns noe3nos ABT (ABTL).
4. O6opynoBaHNE OTHOIYTHOTO YUaCTKa KEJIE3HOW TOPOTH YCTPOHCTBAMH HHTEPBATBHOTO peTynupoBanus aemxkeHus noe3nos ABT (ABTLY)

30




CamocTosiTeIbHAs1 pa0oTa 00y4aromMXcst MO pazaeay 2

- coctaBuTh Tabnuiy «Knaccuukanys neperoHHbIX CUCTEM aBTOMAaTUKI;

- cocTaBuTh Tabmuny «Knaccupukanus peabcoBbIX LEmen;

- coctaBuTh TabmuLy «IlapameTpsl paboThl PeTbCOBBIX LICTICH»;

- paboTa co cxeMoil KOIoOBO# penncoBoi menu 25 I'm;

- COCTaBUTh KOHCIEKT «OCOOEHHOCTH TOHAIBHBIX PEIbCOBBIX LIEHEH;

- COCTaBUTH aNropuT™ «Pabota cxembl IByXyTHOH AB mOCTOSHHOTO TOKaY;

- COCTaBUTh (PYHKIUOHAIBHBIC 3AIMCH LIETIeH MUTAaHUs pelie Ui 3aJaHHON IMOe3IHON CUTYalluH;
- COCTaBHUTH aNropuTM «PaboTa cxembl ABYXIyTHOH Ab niepeMeHHOro ToKay;

- COCTaBHUTh ()YHKIIMOHAIBHBIC 3aMKCH IIETICH MUTaHUS PeJie I 3aJaHHOM MMOe3HON CUTYaIIUH.

- coctaBuTh anroput™m «PaboTa cxeMbl omHOMYTHOH AB mepeMeHHOro TOKay; COCTaBUTh (YHKIHMOHAIBHBIC 3aMCH IIeTICH MUTaHMsS peie Ui 3aJaHHOU

MOE3HOM cuTyauuu

- TIOATOTOBUTE JokIam «CructeMbl Aby;

- COCTaBHUTbh KPOCCBOP[ «Y CTPOICTBA aBTOOIOKUPOBKIY;

- cocTaBUTh anropuT™ «Pabdota cxemsl aByxmyTHONH ABTL;

- MIOATOTOBUTH JOKIA] «ABTOMAaTHYECKHE OTPAXKAAMOININE YCTPOMCTBA HA Mepee3aax»; CocTaBleHre (DYHKIIMOHATIBHBIX 3alHCel Ierel MUTaHus pele s

3aIaHHOM NIOE3HON CUTYALUH.

- cocTaBUTh KpoccBopll «IlomyaBToMaTndeckas OJIOKHPOBKaY;

- IOATOTOBUTH cooOIIeHUe «JIOKOMOTHBHBIE CHCTEMBI 0€30ITaCHOCTHY;

- cocTaBuTh Ta0IUIy «CHUrHAIM3AIMS BXOHOTO, BBIXOTHOTO U MPEJABXOAHOTO CBETOGOPOBY;
- coctaButh Tabauy «Pabora I'KIL Ha nepeesne»;

- COCTaBHUTh IyTEBOH IJIaHA IIEPETOHA COTJIACHO 3aJJaHUI0 Ha KypCOBOI IIPOEKT;

- cocTaBuTh TabimLy «PaboTa cxeMsl yBs3kH ¢ Ab nepemeHHOro Tokay;

- cOCcTaBUTh KpoccBop «IleperoHHbie cUCTEMBI aBTOMATHKIY;

- cocTaBuTh anroput™ «llonck oTka3oB B cucremax Aby;

- COCTaBHTh KOHCHEKT «MeponpusTHsl 10 NpeAynpexaeHuI0 oTka3oB B cuctemax CLIby.

36

Y4yeOHnasa npakTuka no pasaeiay 2 «Montax ycrpoiicts CLB u JKAT»
Bunsbi padot:

CocraBiieHre N0 NIPUHIHUIHAIBHONW cXeMe KOMILIEKTanuu annaparypsl PII
Pacnonoxenne anmaparyps! B P

CocraBneHre MOHTaKHOW CXEMBI TT0 TPUHITUIHAIBHON cXemMe

Montax Pl mo MoHTa)kHOH cxeme

[IpoBepka u perynmupoka annapaTtypsl PLI

MoHTaX CUTHAJIBHBIX TPUOOPOB, 3arpaguTeIbHOrO Opyca U IIUTKA MePEe3IHON CUTHAIM3AIMH.

ITouck otkazoB B ycrpoiictBax CILIb ¢ ncronp3oBanueM nporpaMmmaoro ooecmeuenus AOC-11TY
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KoncyasTanmu no pasanesy 2

19




Pasznen 3. HOCTpoeHI/le H IKCILTyaTallusl MUKPOIIPOUECCOPHBIX CUCTEM YIIPAaBJCHUSA IBUKCHHUEM Ha NMEPEroHax M KeJIE€3HOAOPOKHBIX CTAHIIUAX,
CUCTEM KOHTPOJA U TUATHOCTUYECCKUX CUCTEM aBTOMATHKHU

162

MJIK 01.03 TeopeTrnyeckue 0CHOBBI IOCTPOECHHS H IKCILTYaTAIMH MUKPONPOLECCOPHBIX H TUATHOCTHYECKUX CHCTEM aBTOMATHKH 113
Tema 3.1. Conep:xanme 2
MukponponeccopHbie AKTyaJIbHOCTh BHEJJPEHUSI MUKPOIIPOLIECCOPHBIX CUCTEM aBTOMATUKHU U T€IEMEXaHUKH Ha CETH *kelle3HbIX gopor Poccun.
CHCTEMBbI aBTOMATHKHU U MupoBoii OIBIT BHEAPEHUSI U COBPEMEHHbBIC TCHACHIMM COBEPIIEHCTBOBAHMSA MUKPOIPOLIECCOPHBIX CHCTEM aBTOMATHUKU U
TeJleMeXaHUKHU TEJIEMEXaHUKH.
Ponb ¥ MecTO MUKpONPOLIECCOPHBIX CHCTEM aBTOMATHKH W TeJIEMEXaHWKH B KOMIUIEKCHOW MHOTOYpOBHEBOW CHCTEME
yhpaBiieHHs 1 obecrieueHust 0e30MacHOCTH IBHYKEHUS ITOE310B.
Tema 3.2. Conep:xanue 22
MuxponpoueccopHsie [Mpuanmmer moctpoerns u QyakunorupoBannss MCUP. Tumbl momyaBTOMaTn4ecKux OJOKHPOBOK M aBTOOJOKHPOBOK Ha
CHCTEMBI HHTEPBAJBLHOI0 | MHUKPOIIPOIIECCOPHOI ocHOBE. DYHKIIMOHAIILHBIE BO3MOKHOCTH, OCHOBHAS alllapaTrypa, CXeMHbIE PEICHUs], TPUHIUI PadOThI
peryauposanus (MCHP) K3b, ABTLI-M, ABTLI-EM, AB-UKE, MIIb, MAIIC u ap.
Texaunueckas skcruryatanus MCHUP.
B ToM 4uciie, TpaKTHYECKUX 3aHATHIA 4
IMpakTnyeckoe 3ansitue Nel VcciaenoBanue NpUHIUIIOB TOCTPOCHUS B alrOpUTMOB paboThl cxem comnpsbkenns ABTL-M ¢
CHCTEMaMH JJIEKTPUIECKON LEHTpaTU3alHy, TUCIETYEPCKON IEHTPAIN3aliy, AUCIETYEPCKOTO0 KOHTPOJISL, aBTOMAaTHYECKOM
nepee3HON CUrHATU3aIHH.
IIpakTuyeckoe 3ansitue Ne2 lccienoBaHue NMPUHIMIIOB TMOCTPOEHHUS M aJTOPUTMOB pabOTHI CXEM YHPABIEHHS OTHIMH
cBETO(OPOB M CXEM KOHTPOJISl COCTOSTHHS YYaCTKOB MyTH.
Tema 3.3. Copepxanne 30
MukponpoueccopHbie Ipunuuns! nocrpoenust u pynkuuonuposanust MIII u PIIL. OkcrimyaTaliMoOHHO - TEXHUYECKUE XapaKTepHUCTUKH. CTpyKTypa
(MIIL) u peneiino- cucrem MIIL] u PIIL]. Anmapatsbie cpenctea. Cuctema 00bEKTHBIX KOHTPOJICPOB: KOHCTPYKTHBHOE UCTIONHEHHE, (PYHKIUH, METOJIBI
npoueccopusie (PIILY) obecrnieuennst Oe3onacHocT. [Iporpammuoe obecriedeHHe CHCTEMbl. YCTpOWCTBA 3a3eMIICHHs, TPO303AIMUTHI M 3allUTHl OT
LHEeHTPaIM3auuu TepeHanpsHKEHNUI.
ABTOMATH3HPOBaHHbIe padoyre MecTa ONEePATUBHOIO M IKCIIYaTAllMOHHOT0 epcoHana. [loHsaTHe Mombp30BaTeNbCKOr0
uHTep(elica B KOMITBIOTEPHBIX cHCTeMax ympasieHus. CpeactBa oroOpakeHUs WH(MOPMAIMU W OpraHbl YIpaBICHUS.
VYcnoBHbIe Tpaduueckre n300pakeHnss 1 UHAMKaLus. TpeOoBaHMs 10 MPOSKTUPOBAHUIO aBTOMATU3UPOBAHHOIO Padovero
Mmecta. PexxuMbl ynpasienus: ycrpoiictBamu Ha cTaHiud. CucTeMbl HHGOPMALMOHHOTO 00ECHeUeHHsI TEXHOJIOTHUECKOTO
mporecca ctaHiui. CXeMbl YIpaBiIeHUS U KOHTPOJIS HAIMOJIBHBIX YCTPOHCTB (CXEMBI COMpshKeHHS (YBSI3KH) C HAIOJIBHBIM
o0opyIoBaHUEM).
Texnuueckas peanuzauus MITL u PIILI.
Texunueckas sxcruryatarst MITL[ u PIII. OcobGeHHocTH opraHu3aliiy Texuudeckoro oocyxupanus MITL[ u PITL]
B ToM unciie, NPAKTHYECKUX 3AHATUHH 4

IIpakTHyeckoe 3anaTHe Ne3 VccnenoBanue TeXHUUECKOM CTPYKTYphI M anmapatHbix cpenacts PIIL «/Jon».




[pakTuyeckoe 3anstue Ned VccrnenoBaHHEe TEXHUYECKOH CTPYKTYpPl M allllapaTHBIX CPEICTB
neHTpam3anmuu J1-EM.

MHUKPOITPOLIECCOPHOM

Tema 3.4. Coaep:xanue 30
MukponpoueccopHsbie [Mpunnuner noctpoenus u pynkunonuposanus cucrem MCL 1 MCIK.
CHCTEMBI JMCIETYEPCKO ArnmnapaTHble CpeJICTBa LIEHTPAIBLHOrO NocTa M TuHEeWHbIX myHkToB JIIT MC JILIL.
uenTpamusamun (MCIAH) | Ilepenada undopmarm B MC JI11; anmaparypa nepeiaronnx 1 IPUEMHbBIX YCTPONCTB; TPeOOBaHUS, TPEIbSBISICMbIC K JIMHHUSIM
U JTUCIETYEPCKOro cBsi3u, obecreunBaromuM nepeaady uHpopmanuu B MC JILI. ®opmupoBanue xomana TY u curnanoB TC B cucremax
koutpoas (MCIK) «CETYHby, «TPAKT», « ITUAJIOI'», «tOI" ¢ PKII».
ABTOMATH3MPOBaHHbIe PadoyKe MeCcTa ONePATHBHOIO U IKCIUIyaTallMOHHOI0 nepcoHaa. [Iporpammuoe obecrieueHne u
anroput™ pabotst APM JIHII, APM IIIH A1, APM HUIHI[ u APM Y. YcnoBHble 0003HAUYCHHS W TIOPSAIOK PaOOTHI C
APM JIHII, APM IIIH ALl, APM HIHI[ u APM IY/I. Benenue mpoTokosia pabOThl, apXUBHUPOBAHUE U XPAHCHHE
KOHTPOJIbHOMU 1 ciyxebHor nHpopmanmu B MC/IL[ u MCJIK.
Cxembl conpsikenus (yBsiskn) MCALl u MC/K ¢ ucnoiHuTeIbHBIMU yCTpolicTBaMM. [IpHHUUIBI TOCTPOCHUS U
anroputMbl pabothl cxeM yBsi3ku MC/IL] win MCJIK u a5iekTprudeckoli IeHTPaTH3aliy 10 YIPABICHUIO B KOHTPOJIIO.
Texunueckan peamuzamusa MCILl u MCIK.
Texnunueckas skcmryatauuss MCHALL u MCJK. Ontumanshbeie ycnoBus skcivtyataunn MCAL u MCIHK; nopsaok
TEXHHYECKOT0 oOchyxuBanus U pemoHrta yctpoiicte MC/LL u MCJIK; cmoco0sl BoccTaHOBIEHHUS pabOTOCIIOCOOHOCTH
CHCTEM, MOPSAOK TUATHOCTUKH HEHCIPAaBHOCTEH.
B ToM 4uciie, TpaKTHYeCKUX 3aHATHIA 6
IIpakTyeckoe 3ausaTue NeS V3yueHue annapaTHO-IPOrpaMMHBIX CPEJCTB IIYHKTA YIPABICHHUS U KOHTPOJINPYEMBIX ITyHKTOB
MCUII «¥OI" ¢ PKII»
IIpakTHyeckoe 3ansaTHE Ne6 V3yueHue anmapaTHO-NPOTrPaMMHBIX CPEJICTB ITyHKTA YIIPaBJIE€HUS U KOHTPOJIMPYEMBIX ITYHKTOB
ACJIK
IIpakTnyeckoe 3ansaTue Ne7 M3ydeHue u aHanu3 mHGOpPMAaLUM, BHIBOOUMON Ha aBTOMAaTU3MpPOBaHHBIE pabouue MecTa
skcruryatarmonnoro nepconaga MCIIL u MC/IK.
Tema 3.5. Conep:xanue 8
MukponponeccopHbie [punnunet noctpoenust u  ¢pynxauonupoBanuss CTJM. CocrosiHue npoOjieMbl aBTOMAaTH3alMU IHAarHOCTUPOBAHMS,
CHCTeMbI TEXHUYECKOI'0 MOHUTOpHUHTA U nucnerdepusanuu koutpons CXKAT.
JAUATHOCTHPOBAHUS U AptomaruzupoBannbie paboune mecta B CTJIM. Cocras, Hasnauenne APM JIK- [IIH u APM JK IIIHI', 00beKkThl KOHTPOJIS
MouunTopuHra (CTAM) u nuarHoctupoBanus. Coctas u pyHKIIMOHANBHOE HazHaueHne APM JIK LY/ u KJIK-1IITY/T.
yerpoiicts CIIb Cxewmsl conpspxenus (yBsizku) CTAM c odvextamu konTponst COKAT.
Texangeckas peammzamuss CT/IM. TexHudeckass CTpyKTypa W COCTaB CTAIlIOHAPHON CHCTEMBI TUArHOCTHPOBAHUS H
MOHHUTOPHWHTA. J[MarHOCTHYECKHE POTOKOIBI OTKAa30B M MPEIOTKA3Z0B.
Texuuueckas sxcruryatanus CTIM.
B ToM umnciie, TPAKTHYECKUX 3aHATHIA 2

IIpakTuueckoe 3ansitue Ne§ I3yuenue u aHanwm3 wHGOpPMAIMH, BRIBOJUMON Ha aBTOMATH3WPOBAHHBIC paboune MecTa
JKcIuTyaTarmonHoro nepconana CTIM.




Tema 3.6. Conep:xanue 21

MuxkponpoueccopHbie [Mpunnuner noctpoenuss u ¢ynkunonupoBanuss MCKIIC, uctopusi pazBuTHsi, TpeOOBaHHS K Pa3MEIICHHIO HAIOJIBHOTO

CHCTeMbl KOHTPOJIS 000pyIOBaHUS

JKeJIE3HO0POKHOI 0 Hanoneraoe o6opynosanre MCKIIC: KTCM-01/1, KTCM-02.

MOJABH/KHOTO COCTABA HA Texumnueckas peanuzanust MCKIIC: cTpykTypa, cocTaB 000pynoBaHus, IPOrpaMMHOE 00eCTICUeHUE

xony noeszaa (MCKIIC) ABTOMaTH3MpOBaHHBIE pabourMe MecTa ONEepPaTUBHOIO M IKCIUTyaTallMOHHOTO mepcoHana. CpelnctBa OTOOpakeHUs
nH(OpMAaITIH, TOIK30BATEIbCKUN HHTep(deiic. YcinoBHO- rpaduyeckoe orobpakeHue wuHpopmaruu. APM omepatopa
HeHTpanbHoro myHkra koHTposus (APM LIIK) u nuneltnoro nmynkTa koutpons (APM JIIIK).
Texunueckas skciuryaraiust MCKIIC. Opranmn3zanus TeXHU4ecKo dkcruryaranun. Merponorudeckoe ooecrieuenne MCKIIC.
B ToMm 4uciie, NPaKTHYECKUX 3aHATHI 4
IpakTnyeckoe 3ansiTue Ne9 V3ydueHue MpUHIKIIOB TOCTPOSHHS M AITOPUTMOB PabOTHI HaroJbHOTO obopynoBanust KTCM.
IIpakTuueckoe 3anaTue Nel0) I3ydenue m ananm3 wH(pOpMAanny, BEIBOIAMONW Ha aBTOMAaTH3WPOBAaHHBIE pabOdHe MeECTa
sKcIuTyaTalonHoro nepconana KTCM.

Yuebnas npaktuka no pasjaeiny 3 «MoHTaX 31eKTPOHHBIX YCTPOICTBY 18

W3zyuenne MapKupoBKHU paano3neMeHToB. [IpoBepka HCIIpaBHOCTH PafinO3IEMEHTOB.

[{oxonéBka (BBIBOBI) MOTYIIPOBOJHUKOBBIX MPHOOPOB. V3MepeHue napaMeTpoB pagro3IeMEHTOB.

HOZ[FOTOBKa pPaanuos3JIEMEHTOB U IIJIAT K MOHTaXYy. I/ISY‘IGHI/IC MIpUEMOB MOHTAa>XXa IIaT, HABECCHOI'O MOHTaXa C IMOMOMIbLIO HIa6J'IOHOB M II€4YaTHbIX W IIJIaT.

Kommonoska PaaruOdJIEMEHTOB Ha IMCYATHBIX ILIaTax. Ocobennoctu COCIUHCHUA PAOMNOIJIEMCHTOB W HMHTETPAJIbHBIX MHUKPOCXEM C MeYaTHON IIJIaTOM.

Omnpenenenue BEIBOJOB MOIYIIPOBOIHUKOBBIX TPHOOPOB.

COopka dNEeKTPOHHBIX CXEM YCHIIUTENEH, TPUITEPOB, MYJIbTHBHOPAaTOpOB, reHepatopoB HY u Ipyrux 3MeKTPOHHBIX CXEM Ha JIUCKPETHBIX M HHTErPaIbHBIX

JIIEMEHTaX.

W3srorosneHue 3cku3a miaatbl. MOHTaX II1aThl. 3alluTa MECT COeAMHEHMS OT Koppo3uH. IIpoBepka paboTocriocoOHOCTH CXEMbl — HCIBITAHHE.

CamocrosiTeqbHast paboTa 00y4aromuxcs mo pasgeiay 3 29

- coctaBuTh Tabmuy «lIpenmyIiecTBa MUKPOIIPOIIECCOPHBIX CUCTEM aBTOMATHUKU U TeJIEMEXaHUKN;
- cocTaBuTh KOHCHEKT «Ocobennoctu KOby;

- coctaBuTh anroput™ «llopsnok padotst MITABY;

- IOATOTOBUTH J0oKIan «CpaBHUTENBHEIN aHamn3 MCHPy;

- coctaBuTh KOHCTIEKT «OcobenHocTr ABTII-M»y;

- COCTaBHUTh CTPYKTYpHYIO cxeMy«MukpomnpoueccopHas cucrema I1»;
- COCTaBHTh KpoccBopl «MukpormpoueccopHsle cucteMbl AT»;

- coctaBuTh KOHCIEKT «OcobenHocTH PIIL «JloH»»;

- cocTaBUTh TabumLy «CpaBHUTENBHBIN aHanu3 MITL»;

- coctaBuTh KOHCTIEKT «Ocobernnoct D1I-MITKy;

- IOATOTOBUTH JA0oKIan «CpaBHUTENBHEIN aHamn3 MCHPy;

- cocTaBUTh kKpoccBop «Ocobernoctrn M/L»;

- COCTaBHTh CTPYKTYpHYIO cxeMy «Ctpykrypa ML»;




- MOATOTOBUTH JoKIa] «OCOOSHHOCTH MHUKpOTpoIieccopHbIX J{L1»;

- COCTaBHUTH CTPYKTYpHYIO cxemy «YpoBHU cucteMbl 1 «tOr ¢ PKID»»;
- OATOTOBUTH OKIA] «OCOOSHHOCTH MHKPOTIPOIIeCCOPHBIX JIK»;

- COCTaBUTH CTPYKTYPHYIO cxemy «YpoBHH cuctembl AITK-/IK»;

- HOAroTOBUTH coodeHne «OcodeHHocTn cucteMbl ACJIK»;

- IOATOTOBUTE AoKIan «CpaBHUTENbHBIN aHann3 cucteM ML u MJIK»;
- COCTaBUTh CTPYKTYpHYIO cxeMmy «YpoBHH cuctembl ACIK»;

- coctaButh TaduIy «Ocobennoctu cuctembl CTIM»;

- COCTaBUTb CTPYKTYpHYIO cxeMy «YpoBHH cuctembl ALK CIIby;

- MOATOTOBUTH JAoKIa] «CpaBHUTENbHBIN aHanu3 cucteM CT/IMy;

- coctaBuTh KpoccBop «Ocobennoctn MCKIICy;

KoncyasTanuu no pa3aeay 3 2
IIpomeskyToUHAasi aTTECTAIHSI IO MPO(eCCHOHATLHOMY MOTYII0 12
IIpousBoacTBEeHHAN MPAKTHKA 108

Bunsbi padot:

0NN kWi

JUArHOCTUYCCKHUX CHUCTEM aBTOMATHUKU.

. AHamM3 TEXHUYIECKOH JJOKYMEHTAIINH, B T.4. MPUHIMITHAILHBIX CXEM CTAHIIMOHHBIX CHCTEM aBTOMATHKH.

. YdacTre B MJIAHWPOBAHHH U BBITOTHEHUU pabOT MO TEXHHYSCKOMY OOCITYKMBAHUIO CTAHIIMOHHBIX CHCTEM aBTOMATHKH.

. YyacTue B BBIITOJITHEHUH pa60T I10 MMOUCKY U YCTPAaHCHHIO OTKA30B CTAHIIMOHHBIX CUCTEM aBTOMATUKU.

. HpI/I'-II/IHHO'CJ'Ie]lCTBeHHBII\/'I aHaJIu3 I/IH(I)OpMaHI/II/I 06 OTKa3aX CTAaHIITMOHHBIX CUCTEM aBTOMAaTHUKU.

. Yuactue B pa3paboTKe MEPOIPHUATHH 110 00eCTIeUeHHIO 0€30TIaCHOCTH JABMKEHUS MTOE37I0B U MOBBIIEHUIO HAJIS)KHOCTH CTAHIIMOHHBIX CUCTEM aBTOMATHKH.
. AHAINU3 TEXHUYECKOM JOKYMCHTAlMH, B T.4. IPUHIUIIMAJIBHBIX CXEM ICPETOHHBIX CUCTEM aBTOMATHUKU.

. YyacTtue B IIJIAaHUPOBAHUMN W BBITIOJIHCHUN paGOT 10 TCXHUYECKOMY O6CJ'Iy)KI/IBaHI/IIO NEPETOHHBIX CUCTEM aBTOMATUKH.

. Yyactue B BBITOHEHUH PaOOT IO MIOMCKY M YCTPAHEHUIO OTKA30B MEPETOHHBIX CHCTEM aBTOMATHUKH.

9. IIpUYMHHO-CIEICTBEHHBIN aHANN3 HHPOPMAIK 00 0TKa3aX MEPErOHHBIX CHCTEM aBTOMATHKH.

10. YuacTre B pa3pab0TKe MEPOIIPUATHI 110 00ECIICYCHUIO OE30IMaCHOCTH JBMIKEHHS 1TOE3/10B 1 MOBBIIICHUIO HAJIC)KHOCTH IIEPETOHHBIX CUCTEM aBTOMATHKH.
11. AHanmu3 TEXHUYECKOM TOKYMEHTAIINH, B T.4. MIPUHIUITAATBHBIX CXEM MUKPOTMPOIIECCOPHBIX U TUATHOCTHUYECKUX CHCTEM aBTOMATHKH.

12. YuacTre B TUIaHUPOBAaHUH U BHIMIOJIHEHUH Pa0OT 10 TEXHUIESCKOMY O0CITYKMBAHHIO MUKPOTIPOIIECCOPHBIX M TUATHOCTUYECKUX CUCTEM aBTOMATHKH.

13. YuacrtHe B BBIIOJHEHUN pa60T 110 MMOUCKY U YCTPAaHCHHUIO OTKAa30B MUKPOIIPOLCCCOPHBIX U TUArHOCTUYCCKUX CUCTEM aBTOMATUKHU.

14. TlpuurHHO-CIIEICTBEHHBINH aHaTN3 HHPOPMAIIMU 00 0TKa3aX MUKPOIPOIIECCOPHBIX U JIUATHOCTUIECKUX CHCTEM aBTOMATHKH.

15. Yuactre B pa3pab0oTKe MEPONPHUATHI 110 00ECIICYCHHIO 0€30TIACHOCTH JBMKEHUS TI0€3/I0B U MTOBBIIIICHHUIO HAJIEKHOCTH MHUKPOTIPOIIECCOPHBIX U
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3. VCJOBMS PEAJIM3ALIAN ITPOTPAMMBI ITPO®ECCHOHAJILHOTO
MOIYJISA

3.1. [lnsa peaju3anuy NporpaMMsbl NpogeccHoHaIbHOr0 MOAYJISI Pe1yCMOTPEeHbI

cJIeaAyinue CrieuaJdbHbIC IIOMCIICHUA

Kabuner «IIpoekTupoBaHus cuCTEM KEIE3HOAOPOKHONW aBTOMATUKH U TEIEMEXaHUKN,
OCHAIIIEHHBI 000PYIOBAaHUEM:

- MOCaJI0UHbIE MECTa MO KOJIHYECTBY 00YJarOIMINXCS;

- paboyee MecTo MpernogaBaTes;

— KOMIUIEKT JCHCTBYIOIIMX HOPMATHUBHBIX U JIPYTUX JOKYMEHTOB IO
MIPOCKTUPOBAHUIO YCTPOMCTBA JKEIE3HOJOPOKHOW aBTOMATUKM W TEJIEMEXaHUKH; 10
TEXHUUYECKOM 3KCIUTyaTallly KeJIE3HbIX JJOPOT ¥ 00eCTIeUeHUI0 O€3011aCHOCTH JBUKECHMUS;

- KOMIUIEKT y4eOHO-HArJSAHBIX MOCOOUNA U METOAUYECKUX MATEpUANIOB IO
MOJYJIIO;

TEXHUYECKUMHU CPEJICTBAMU O0yUCHUSI:

KOMIIBIOTED C JIMICH3UOHHBIM MPOrPaMMHBIM  OOECHeYeHHUEeM, MYJIbTHMEIUHHOe
00opyoBaHue (MPOEKTOP U MPOSKIMOHHBIN SKpaH WM HHTEPAKTUBHAS J0CKA), JIOKAJIbHAs CETh
¢ BBIXOJOM B Internet.

Jlaboparopun: «CTaHIIMOHHBIX CHUCTeM aBTOMaTukuy, «lIpubopoB u ycTpoHCTB
ABTOMATUKN», «IJIEKTPONUTAIOIINX W JUHEHHBIX YCTPOWCTBA aBTOMATHUKU M TEIEMEXAHUKNY,
«IleperoHHBIX CHUCTEM ABTOMATHKWY»; «MHKPONPOUECCOPHBIX M  JAMATHOCTUYECKUX CHUCTEM
aBTOMATUKNY; «TeXHUYECKOTO OOCIIyKMBaHUs, aHAIM3a W PEMOHTA NPHUOOPOB M YCTPOMCTB
cucteM CIIb u XXAT», ocHaieHnHble B cOOTBETCTBUH C 1. 6.1.2.1 OcHOBHOW 00pa3oBaTeIbHON
nporpammel 1o crnennanbHoctd 27.02.03 ABTOMatMka M TEJNEMEXaHMKAa Ha TpaHCIOpPTe
(>KeIe3HOIOPOKHOM TPAHCIIOPTE).

Macrepckue: «MoHTaxa 3JIEKTPOHHBIX YCTPOUCTB», «MoHTaxa ycTpoucTB cucteM CLIb
u JKAT», ocHalieHHbIE B COOTBETCTBHH C 1. 6.1.2.2 OcHOBHOM 00pa3oBaTeIbHON TPOTPAMMBI TTO
cnenuanbHocTr 27.02.03 ABTOMaTHKa M TeleMeXaHWKa Ha TpaHCIOpTe (3KeIe3HOIOPOKHOM
TPaHCIIOPTE).

OcHarieHHble 06a3bl MPAKTUKH, B COOTBETCTBUU ¢ 1. 6.1.2.3 OcHOBHOI 00pa3oBaTeIbHOMN
nporpammel 1o crnenuanbHoctH 27.02.03 ABTOMartMKa W TEJIEMEXaHMKAa Ha TPaHCIOPTE

(KeTe3HOTOPOKHOM TPAHCIIOPTE).




3.2 UudopmanmnonHoe odecriedeHne peaaTu3amun NporpaMmmbl

Jnis peanu3anuu mporpaMmbl  OMONMMOTEYHBIH (QOHA 00pa30BaTENbHON OpraHU3aLUU
UMeeT TIIeYaTHble M JJIGKTPOHHBIE O00Opa3oBaTelbHble U WH(GOPMAIMOHHBIE PECYPCHI,
UCIOJIb3yeMbIe B 00pa30BaTeNIbHOM MpoIiecce.

3.2.1. [leyaTHbIe U FJIEKTPOHHBbIE U3IAHUS

M/IK.01.01 Teoperudeckue OCHOBBI NOCTPOCHHS] M IKCIUIyaTallMH CTAHIHOHHBIX
CHCTEM JKeJIe3HOI0PO0KHOI AaBTOMATHKH

OcHoBHas:

1. BoithoB C.A. [ToctpoeHne W SKCIUTyaTalus CTAHIMOHHBIX, IEPETOHHBIX,
MHUKPOIPOIIECCOPHBIX M JIHATHOCTHYECKUX CHCTEM JKEJIE3HOJOPOKHON aBTOMATUKU: yueO.
nocoobne. — M.: OI'BY JIIO «YuebHO-METOAUYECKUH ILIEHTp IO O0Opa30BaHUIO Ha
JKENIE3HOJAOPOKHOM  TpaHcmopte»,  2019. — 108 «c. - Pexum  pmocryna:
http://umczdt.ru/books/44/230312/

2. Ocaguyk, C. B. IIM. 01 IloctpoeHue u 3Kciryatranusi CTaHLUMOHHBIX, IIEPETOHHBIX,
MHUKPOIPOIIECCOPHBIX M IUArHOCTUYECKUX CHUCTEM XKelle3Ho1opokHoU aBTomatuku. MJIK _01.01
TeopeTrueckre OCHOBBI TOCTPOCHHUSI U KCIUTyaTallui CTAHIIMOHHBIX CHCTEM KEJI€3HOI0POKHON
ABTOMATUKH [DNEKTPOHHBIN pecypc]: yued mocobue amns ctyneHToB cren. 27.02.03 ABromaTnka
U TeJIeMeXaHuKa Ha TpaHcropTe (kene3HoaopoxaoM Tpancnopte) / C. B. Ocamuyk, npern. BTXKT
— ¢punmana PI'VIIC. — Boarorpaa: BTXT — ¢pununan ®I'BOY BO PI'VIIC, 2021. — 143 ¢. — Pexum
noctyna: 0P BTXKT — ¢pwimana PI'VIIC.

3. Kypuenko A.B. Teopernyeckue OCHOBbI TOCTPOCHHS U  OSKCIUTyaTalluu
MHUKPOIPOIIECCOPHBIX M THATHOCHYECKUX CHUCTEM >KEJIE3HOJOPOKHOW aBTOMATHKH @ y4eOHOE
nocobne — MockBa: ®I'BY IO «YueOHO-MeTOAMYECKUH IIEHTP MO OOpa30BaHMIO Ha
KENEe3HOJIOPOKHOM TpaHcmopTe», 2021. — 176 ¢. — ISBN 978-5-907206-62-5. — Texkcr :
ANEKTPOHHBIN // YMI] KIAT : 3IEKTPOHHAS OuoOIMoTeKA. — URL:
http://lumczdt.ru/books/44/251710/. — Pexwum qocTyna: ist aBTOPH3. MOJIb30BaTEICH.

4. HluromeB, C. A. CucreMbl >XeJIE3HOJIOPOXKHON aBTOMATHUKUA CO CUETUYMKAMHU OCEH
MOJIBIKHOTO cocTaBa : yuebHoe nocoodue / C. A. Illurones. — ExarepunOypr : , 2021. — 471 c.
— ISBN 978-5-94614-497-1. — TekcT : »nekTpoHHbIH // JIaHb : 3J€KTPOHHO-OMOIMOTEUHAs
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https://e.lanbook.com/book/169276

JlonmoJTHUTEJIbLHASA:

1. MenbnukoBa, M. A. MJIK 01.03 ABromaTu3upOoBaHHBIE CHCTEMBl YIIpaBJICHUS Ha
JKEJIE3HOJJOPOKHOM TPAHCIOPTE : METOJUYECKOE MOCOOHME MO MOJArOTOBKE K MPOMEKYTOUHOMN
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COpPHBIX W JUArHOCTUYCCKUX
CHCTEM aBTOMAaTUKHU 1o

MIPUHIUIIMAIIBHBIM CXEMaM

MoOayJIs1
K 1.1. Axammus3upoBaTh | - oOydaromuiics OOBSCHSAET, KOMMEHTHUDYET,
paboTy CTaHIMOHHBIX, IIe- | KIacCUPUUUPYeT pabOTy CTaHUMOHHBIX, Ie- | YCTHBIH M NUCbMEHHBIN
PETrOHHBIX, MUKpPOIIPOLEC- | PETOHHBIX, MUKPOIIPOLIECCOPHBIX U JUATHOCTHYE- | OIMPOCHI, TECTUPOBAHMUE;

CKHUX CHUCTEM AaBTOMATHKHU I10 NPUHIHUIIHAIbHBIM
QJICKTPUYCCKUM CXEMaM

K 1.2. Omnpenensite u
YCTpaHATh OTKa3el B paboTe
CTaHI[HOHHBIX,
MHKPOIIPOIIECCOPHBIX u

NIEPCrOHHBIX,

JUArHOCTHYCCKHUX CHUCTCEM

ABTOMAaTHKH
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NPUMEHSET aITOPUTMBI
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NEPErOHHBIX YCTPOWCTB W CHCTEM aBTOMATHKH,
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CTaHIIMOHHBIX,

MHUKPOTIPOIIECCOPHBIX M AUATHOCTUYECKUX CUCTEM
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OK 1

Bri6upats CIocoObI perieHus 3a/1a4
po(hecCHOHANLHOM NIeATETHPHOCTH MPUMEHUTEIHHO K
pa3InYHBIM KOHTEKCTaM

OK 2

Hcnonp30BaTh  COBPEMEHHBIE  CPEICTBA  ITOMCKA,
aHalM3a WU UHTeprperauud  uHbOpMAUU U
WH(OPMAIIMOHHBIE TEXHOJIOTHH JIJISl BRITIOJTHEHUS 33129
poecCHOHANBHOM e TeIbHOCTH

OK 3.

[InmanupoBaTh W  pPEAIM30OBBIBATH  COOCTBEHHOE
npopecCHOHAIbHOE W JMYHOCTHOE  pa3BUTHE,
peIIIPUHUMATEIBCKYIO JESITEIbHOCTD B
npodeccuoHaIbHON cdepe, UCIOIb30BaTh 3HAHUS 10
(MHAHCOBOW TPAMOTHOCTH B Pa3lUYHBIX KHU3HEHHBIX
CUTYaLUsAX

OK 4.

OddexTuBHO B3aUMOJCHUCTBOBATH M pabdoTaTh B
KOJIJICKTHBE U KOMaHJIe

OK 5

Ocy1ecTBIsTH YCTHYIO 5 MNUCBMEHHYIO
KOMMYHHMKAI[MI0O ~ Ha  TOCYAApCTBEHHOM  S3BIKE
Poccuiickoit ®enepanuu ¢ y4eToM OCOOEHHOCTEM
COLMAJIIBHOI'O U KYJIbTYPHOT'O KOHTEKCTa

OK 6.

IIposiBNATE Tpa)kIAHCKO-NATPUOTUYECKYIO TIO3ULHUIO,
JEMOHCTPUPOBATH OCO3HAHHOE IIOBEACHUE HA OCHOBE
TpPaJMLIMOHHBIX OOLIEUYETIOBEYECKUX LIEHHOCTEH, B TOM
YHCJIE C YYETOM I'apMOHU3ALUN MEXHAUOHAIBHBIX U
MEXPEJINTUO3HBIX OTHOLIEHUM, IPUMEHATh CTaHAaPThI
AHTUKOPPYINLIMOHHOIO ITOBEACHUS

OK 7.

CopeiicTBOBaTh COXPAaHEHUIO OKpY’KaIoLel cpenbl,
pecypcocOepeXeHn0,  MPUMEHSTh  3HaHUSI 00
NU3MCHCHUU KJImMara, IIPHUHIHIIBI 6epe)KJ'H/IBOFO
IIPOU3BOJICTBA, 3pGeKTUBHO  JAEHCTBOBaTH B
qp€3BLIqafIHLIX CUTYyalluIX

OK 8.

Hcnonp3oBaTh cpeactBa (U3NYECKON KyIbTYpBl JUIS
COXpPaHEHMsI M YKPEIUIEHUS 30pOBbS B IIPOLECCE
MpOoECCHOHAIBHON IESITEIbHOCTH M TOJICpKaAHUS
HEOOXO0MMOTO YPOBHS buznyeckoi
IOArOTOBJIICHHOCTH

OK 9.

ITons3oBaThCs HpO(beCCI/IOHaJ'ILHOI\/'I HOKyMeHTaHHCﬁ Ha
TOCYAApCTBCHHOM M MHOCTPAHHOM S3BIKAX

- JKCTIEPTHOE
HaOIrOAEHHE 3a
JIEATENBHOCTHIO

oOyuJarormerocs B
MPOIIECCE OCBOCHUS
obOpazoBaTenbHOI
pOTrpaMMEbI, Ha
1ab0paTOPHBIX U
MPAaKTUYECKUX 3aHATHSIX
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