®epepanbHoe rocyaapcTBeHHoe GloaxkeTHoe ob6pasoBaTenbHoe yupexaeHue
BbICLUEero o6pasoBaHuA
"BOMXKCKMIA rocyaapcTBeHHbIW YHUBEpCUTET BOAHOTO TpaHcnopTa"

PABOYAA NPOIrPAMMA ONCUNMNUHBI
B5.1.B.[103 ABTOMaTU3MpoBaHHble cucTeMbl ynpaBneHus CY

Mpodune OKCnnyaTauvs Cy/0BbIX SHEPreTUHECKMX YCTaHOBOK CY/I0B CMELLIAHHOTO peka-Mope nnaBaHmus

WHetutyT «Mopckas

Kacbenpa Kacbeppa akcnnyataunm CyaoBbIX SHEPreTu4ecknx yCTaHOBOK
CneunansHoCTb 26.05.06 SkcnnyaTaums CyaoBbIX IHEPreTUHECKNX YCTaHOBOK

1. O6bemM AUCLMNINHBI M BUABLI y4eGHOM paboTbl

Bua yuebHo# paBoTbi Bcero yacoB/3a4eTHbIX Kypcbi
eavHuy 5
Tekuun 16 Yacbl 16
MpakTnyeckne 3aHATUs 12 Yacb! 12
CPC 133 Yacb! 133
JlaGopaTopHble paboTbl 8 Yach! 8
Kypcosas pa6oTa 2 Yachb! 2
Ok3ameH 9 Yacw! 9
2. MecTo AvcuMnnuHbl B cTpykType OOM
Kop L} 6noka Tpy. b 3.e.
Brok 1 AucuunnuHel (Moaynu) (HacTb, hopmmpyemasi ydactHukamm
51.B.03 06pasoBaTeribHbIX OTHOLIEHUI) 5
3. Pasgensi AUCUMNNUHEI U BUABI 3aHATUIA
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1 Pa3spgen 1 BeegeHue. Kr ACY C3Y
Tema 1.1 Tpe6osanus PMPC k aBTOMaTtu3auuu
" C3Y. OcHoBHble onpeaenenus. MpuHLMNbI 1 Yace! 2 Yacs! 3Yacs! 6 Uacs!

NOCTPOEHUS 1 (DYHKLIMOHUPOBAHUS CYAOBbIX
CcUcTeM aBToMaTM3aumn

Tema 1.2 ABTOMaTM3aLyMs rMaBHbIX ABUTaTenen,

BCOMOTaTeNbHbIX ABUraTenen, rasoTypeuHHBIX

1,2 YCTaHOBOK, NAapOTYPBUHHLIX YCTaHOBOK, 0,5 Yackl 3,5 Yacel 2 Yacel 6 Yace!

pedpKepaTopHbIX YCTAHOBOK, BCTIOMOTaTerlbHbIX
)B 1 06LLIECYA0BbIX CUCTEM.

Pasnen 2 OcobeHHocTn CJY kak obbekTa

2 aBTOMaTM3aLMN.
21 Tema 2.1 MaTemamqegKme Mozenu obbekTa U nx 1 Yacs! 1 Yace! 4 Yacs! 6 Yacs!
CBOVICTBA.
Tema 2.2 AnropuTMbl U NPOrpaMmbl CUCTEM
2,2 ynpasneHus, hopmManuaaumm onucaHusi CUCTem 4 Yacbl 2 Yacb! 6 Yacb!
ynpaBnexust
3 Paspen 3 ABTomMaTnsauyms CyAoBbIX AN3EMNbHbIX
YCTaHOBOK.
Tema 3.1 PerynupoBaHue 4acToTbl BpaLLEHus:;
KnaccuykaLms PerynsTopos YacToTkl BPaLLEHNs;
31 CXEMbl PerynsTOpoB YacTOThl BPALLEHNS; 1 Yacsl 2 Yace: 3 Yace: 6 Uace:

perynupoBaHue YacToThl BpaLLEHWsi napannensHo
pabotatowmx auseneir. O630p coBpeMeHHbIX
perynsitopos.

Tema 3.2 PerynupoBaHue TemnepaTypbl
oxnaxqaroLLeit CpeAbl: NPUHLMMLI PEryNNPOBaHIS.
perynsitopel TemMneparypel; AnHamka CAP
3,2 Temnepartypbl. PerynupoBaHue Temnepatypbi 1 Yacsl 4 Yacbl 1 Yack! 6 Yace!
Ha/IyBOYHOTO BO3Zyxa. PerynuposaHue BA3KocTn
Tskenoro Tonnuea. O630p COBPEMEHHBIX
perynsTopos.

Pasgen 4 CucTeMbl AUCTAHLMOHHOTO

4
aBTOMATM3MPOBAHHOO YNPaBNEHNS!.
Tema 4.1 OCOBEHHOCTb NOCTPOEHUS CUCTEM
NPaBeHNsi MaBHbIX AN3eNeil C BUHTaMm1
4,1 yp: Al 1 Yacbl 3 Yacs! 4 Yacbl

perynupyemoro wwara (BPLL). Cnoco6b!
ynpaBneHusi. BOKM ONTUMU3aLMM HArpy3KM.

Tema 4.2 CpeficTBa perynupoBaHust Harpy3aku,
42 4acToTkl BpaLeHusi. KomGuHaTopHas nporpamma. 1 Yachb! 3 Yace! 4 Yacbl
Cpe/icTBa 3alyThl OT Neperpyaku.

Tema 4.3 IHTerpupoBaHHble CUCTEMb!
KOMMEKCHOM aBTOMaTU3aLum CyA0BbIX AU3Enen.
43 Onpepenexve NOHATUNA. Mpumep cucTeMbI. 2 Yacbl 2 Yacbl 4 Yacbl
OTNnMTENBHBIE 0COBEHHOCTU COBPEMEHHBIX

cuctem.

Pasnen 5 ABTomatuauumm ansenb-reHepaTopHbIX
YCTaHOBOK.

Tema 5.1 O6bem cpeacTs aBTomatTusalmm
51 BCMOMOraTenbHOro Au3ens 1 reHeparopa 0,5 Yacs! 3,5 Yacol 4 Yacbl
NepeMEHHOTO Toka.

Tewma 5.2 TpeGoBaHus, npeabABnseMble K
52 napameTpam CTaTU4eCKUX 1 AUHAMNHECKUX 2 Yacwl 2 Yacel
PEXMMOB.

Tema 5.3 AHanua pacnpeaeneHus Harpyku Mexay

53 4 Yacbl 4 Yacbl
[AV3eNsiMM napannensbHo paGoTaloLmx arperaTos.
6 Paspen 6 ABTomaTnsauyms CyAoBbIX NapoBbIX
KOTNoB
6.1 Tema 6.1 O6Lme BONpoCh! aBTOMaTU3aLmu; 1 Yace! 3Yacs! 4 Yace!

3a/ja41 aBTOMaTM3aLMM KOTENbHOM YCTaHOBKM.

Tema 6.2 PerynupoBaHue ypoBHsi BOAbI B
6,2 6apabaHe KoTna: OAHOMMNYNbCHbIE 1 2 Yacb! 2 Yacel
MHOTOMMNYTbCHbIE PETYNATOPbI YPOBHS BObI.

Tema 6.3 PerynupoBaHune npou3BoanTENbHOCTH
KOTEbHO-NUTATENBLHOTO HAcoca.

6,3 1 Yacbl 1 Yacbl

Tema 6.4 PerynupoaHue TemnepaTypbl
neperpeToro napa: perynuposaHne TeMneparypbl
BMPLICKOM KOHEHCATa; PErynupoBaxme
TeMnepaTypbl B NOBEPXHOCTHLIX NapOOXNaAnTensix.

6,4 2 Yaceb! 1 Yacsl 3 Yaceb!

ITema 6.5 PerynupoBaHue ropeHus: perynmposaxve
TOPEHNsi C NapannesnbHbIM BKIOYEHUEM KOHTYPOB;
perynupoBaHm1e ropeHnsi C NocneaoBarerbHbIM
BKITIOYEHUEM KOHTYPOB.

6,5 1 Yacbl 1 Yacbl

Tema 6.6 PerynupoaHue BCNOMOT n
YTUNM3ALIMOHHbIX KOTNOB.JICHCTEMbI
[IICTaHLMOHHOTO aBTOMATU3MPOBAHHOTO
ynpaenexus KY.

6.6 3 Yaceb! 3 Yaceb!

Paspen 7 ABTomaTusauusi napoTypGuHHbIX
YCTaHOBOK.

7.1 Tema 7.1 Perynupyemble BennyuHbl MTY. 1 Yachb! 1 Yack! 2 Yacs!

Tema 7.2 Per HWe YaCTOThbl BPaLLy

7.2 v 1 Yacsl 1 Yacsl 2 Yaceb!
Bana.




73

Tema 7.3 PerynupoBaHue AaBneHus napa B
YNNOTHEHMSX.

1 Yacw! 1 Yacsl

2 Yaceb!

74

Tema 7.4 PerynupoBaHue AaBneHunst B cucteme
otbopa napa.

4 Yacbl

4 Yacbl

75

Tema 7.5 PerynupoBaHue TemMmnepatypbl Macna B
cucTeMe CMaskit.

2 Yaceb!

2 Yaceb!

Paspen 8 ABTomaTusauys rasoTypouHHbIX
YCTaHOBOK.

8,1

Tema 8.1 OCHOBHble xapakTepuctukn ITY.

1 Yacwl 1 Yacsl

2 Yaceb!

82

Tema 8.2 Per HWe YaCTOThbl BPaLLy
potopa.

2 Yaceb! 2 Yaceb!

4 Yacwbl

83

Tema 8.3 PerynupoBaHue Temneparypsbl rasa.

6 Yachb!

6 Yachb!

Paspen 9 AsTomatnsauns BcnomorartenbHbIX
MEXaHWU3MOB U CUCTEM.

9,1

Tema 9.1 ABTOMaTM3aLWSI MEXaHU3MOB,
0BCNYKMBAIOLLNX IHEPTETMHECKYHO YCTAHOBKY.

1 Yacw! 3 Yaceb!

4 Yacwbl

9,2

Tema 9.2 ABTOMaTM3aLMUSA XONOANIbHbIX YCTAaHOBOK
MPOBU3UNOHHBIX Kamep. ABTOMaTU3aLNs yCTaHOBOK
KOHAVLIMOHWUPOBaHUS BO3YXa.

4 Yacbl

4 Yacbl

9.3

Tema 9.3 ABTOMaTM3aLMSA NPOTUBOMNOXAPHbIX
cuctem. ABTomaTmsaums
6anNacTHO-OCYLLINTENbHbIX CUCTEM.

4 Yacebl

4 Yacwbl

Paspen 10 Pa3HOBUAHOCTM CYAOBbIX
MHEOPMALIMOHHO-U3MEPUTENBHBIX CUCTEM.

10,1

Tema 10.1 Cuctemb!
aBapuiiHO-NpeaynpeanTEenbLHON curHanusauum n
3alLNTBI.

1 Yacw! 3 Yaceb!

4 Yacwbl

10,2

Tema 10.2 CTPYKTypHbIE CXEMbl CUCTEM
LieHTpanu3oBaHHoro koHTpons (CLIK). Cynosas

2 Yacb! 2 Yacb!

4 Yacbl

10,3

Tema 10.3 Briok c6opa n 06paboTku nHopmaLmn
CUCTEMbl aBTOMATU3MPOBAHHOIO yNpaBneHns.

4 Yacebl

4 Yacwbl

Paspen 11 MOHUTOPMHT TEXHUYECKOTO COCTOAHMA

11

Tema 11.1 MOHUTOPWHT TEXHUYECKOTO COCTOSIHUS

CQY Ha ocHose npasuna Z27: c6op v obpabotka

MHOPMALINM 1 AaHHBIX, KOTOPbIE YKa3bIBAIOT Ha
cocTosiHne TC C TeYeHMem BpeMEHM.

6 Yaceb!

6 Yaceb!

1,2

Tema 11.2 MpUHLMNBLI NOCTPOEHUS CYAOBBIX
MUKPOMPOLIECCOPHbIX cucTeM ynpasnenus (MICY).
Cynosasi MMNCY: 0CHOBHble Groku, NPUHLIMMbI
nocTpoeHus. PasHoBuaHOCTH cyaoBbix MICY.
0O630p coBpeMeHHbIx MIMCY.

8 Yacb!

8 Yacb!

Pasnen 12 CucTembl AMHAMUYECKOTO
nosuumroHuposaxns (CAM).

121

Tema 12.1 Knaccudpmkauus. OCHOBHbIE MOHATUS.
YripaBneHue Noapyn1BaioLuM1 yCTPOCTBaMM.
CAMN n eé pesepBupoBaHne. AHanu3 NocneacTsuit
otka3os (FMEA) ans cuctem AMHamMmu4eckoro
MO3ULIMOHNPOBAHS Ha CyaaX CO 3HaKamm
DYNPOS B cumBone knacca cyaHa.

5 Yacb!

5 Yacb!

12,2

Tema 12.2 BopToBble MH(OPMaLMOHHbIE CUCTEMbI
Pecypcbl onTUYECKuX, NPOBOAHbIX, GECNIPOBOAHBIX,
6opToBbIX noacucTem B ACY anst
CreLyanvavupoBaHHbIX CyAoB B YacTn CIY

6 Yaceb!

6 Yaceb!

Pa3pen 13 OcHOBbI TEXHUYECKOro 06CnyXMBaHNsA
CUCTEM yrpaBneHus

131

Tema 13.1 O6wwme nonoxenusi. MapameTpbl 1
CpeACTBa HAaCTPOWKN CUCTEM 3IIEMEHTOB,
YCTPOWCTB 1 CUCTEM aBToMaTH3aLmun. MpuymnHe!
0TKa30B. SKcnnyaTaumoHHaa AOKYyMEeHTauus.
MeTOFlbI NonCcKa HENCNpPaBHbIX 3NIEMEHTOB.

1 Yacw! 2 Yaceb!

3 Yaceb!

13,2

Tema 13.2 TexHuyeckoe 06CNyXUBaHUE Ha OCHOBE
OLEHKM coCTOsiHMS. JTlepCrekTUBLI pasBuTMs
3MEKTPOHHBIX 1 MUKPOMPOLIECCOPHBIX CPEACTB
CY[I0BbIX CUCTEM ynpaBreHus.

3 Yacb!

3 Yacb!

14

Pa3snen 14 KypcoBasi paGota. KoHcynsTupoBaHue,
npoBepKa 1 3alLKTa KypcoBoi pPaBoTel

18 Yaceb!

2 Yaceb!

20 Yaceb!

15

Pasgen 15 OkzameH

9 Yacb! 9 Yacb!

4. KomneteHuum obyyatowerocs, popmvpyem

blé B npouecce 0CBOEHUA AUCUUNITUHbI

Ne n/n

DopmMUpyeMble KOMNETEHUNUN

;
Pa3sgen 1 BeegeHue. Kr ACY C3Y

Tema 1.1 TpeGosaHus PMPC k aBTomaTusauuu
CQ3Y. OcHoBHble onpeaenexust. MpuHLMNbI
NOCTPOEHUS 1 (DYHKLIMOHUPOBAHUS CYAOBbIX
cucTeM aBToMaTM3aumn

M1K-5.(aK: MK-5.3.1;)

Tema 1.2 ABTOMaTM3aLWsI MMaBHbIX ABUraTenen,
BCOMOraTerlbHbIX ABUraTemNen, ra3oTyponHHbIX
YCTaHOBOK, NapOTyPEUHHbIX YCTAHOBOK,

- OpHbIX YCTAHOBOK, BCMIOMOraTenbHbIX
MeXaHM3MOB 1 OGLIECY/I0BbIX CUCTEM.

MK-5.(MOK: MK-5.3.1;)

N

Paspen 2 Oco6eHHocT CIY kak obbekTa
aBTOMaTM3ALMN.

21

Tema 2.1 Matematuyeckve Mogenu obbekTa u nx
cBoiicTea.

MK-57.(UOK: MK-57.3.1;)

22

Tema 2.2 AnropuTMbl U NPOrpaMmbl CUCTEM
ynpaBnexus, hopMan3aLii OnucaHusi CUCTEM
ynpaBnexus

NK-57.(UOK:
MNK-57.Y.1;MK-57.B.1;)

w

Pasnen 3 ABTomMaTi3aums CyaoBbIX AU3ENbHbBIX
YCTaHOBOK.

3.1

Tema 3.1 PerynupoBaHue 4acToTbl BpaLLEHus:;
KnaccuukaLus peryrsiTopos YacToTkl BpaLLEHUs;
CXEeMbl PerynsTOpoB YacTOThl BPALLEHUS;
perynupoBaHmue YacToThl BPalLeH!s napannensHo
pabotatowmx auseneir. O630p coBpeMeHHbIX
perynsiTtopos.

MNK-58.(MOK: MK-58.3.1;)

3.2

Tema 3.2 PerynupoBaHue Temnepatypbl
oxnaxqaroLLeit Cpeabl: NMPUHLMMLI PEryNNpoBaHIS.
perynsTopbl TeMnepartypel; AnHamuka CAP
TemnepaTypel. PerynupoBaHme Temneparype
Ha/lnyBOYHOTO BO3AYXa. PerynuposaHie BAakocTy
Tshkenoro Tonnuea. O630p COBPEMEHHbIX
perynsiTopos.

MNK-58.(MOK: MK-58.3.1;)

IS

Pasnen 4 Cuctembl ANCTAHLUMOHHOTO
aBTOMATM3MPOBAHHOIO YNPABNEHMS.

41

Tema 4.1 OCOBEHHOCTb NOCTPOEHUS CUCTEM
yNpaBneHusi IaBHbIX AU3ENeil C BUHTaMm1
perynupyemoro wara (BPLL). Cnoco6b!
ynpaBneHusi. BIoKM ONTUMU3aLMM Harpy3Ku.

NK-57.(UOK: MK-57.3.1;)

4

)

Tema 4.2 CpefcTsa perynupoBaHus Harpysku,
4acTOTh! BpalieHns. KomGuHaTopHas nporpamma.
Cpe/icTBa 3aWyThl OT Neperpyaku.

MK-57.(UOK: MK-57.3.1;)

43

Tema 4.3 IHTerpupoBaHHble CUCTEMb!
KOMMEKCHOM aBTOMaTU3aL/m CyA0BbIX AU3Enen.
Onpepenexve NOHATUNA. Mpumep cucTeMbl.
OTnnum 0ocobeHHoCTM HI
cuctem.

NK-57.(MOK: NK-57.B.1;)

S

Pasnen 5 ABTomatuauummn ansenb-reHepaTopHbIX
YCTaHOBOK.

5,

Tema 5.1 O6bem cpeAcTB aBTOMaTU3aLMN
BCOMOraTerbHONO AU3ENs U reHepatopa
NepeMEeHHOrO Toka.

MNK-58.(MOK: MK-58.3.1;)

52

Tema 5.2 TpeGoBaHus, npeabABNseMble K
napameTpam CTaTU4ecKUX 1 AMHaMUIECKNX
PEXMMOB.

MK-58.(MOK: MK-58.3.1;)

53

Tema 5.3 AHanua pacnpeaeneHus Harpyku Mexay

| A3ensiMu napannensHo paboTalLmx arperaTos.




Pasnen 6 ABTomaTi3aums CyaoBbIX NapoOBbIX
KOTNoB

6,1

Tema 6.1 O6Lme BONpoCh! aBToMaTU3aLum;
337341 aBTOMATU3aLMM KOTENLHOM YCTAHOBKM.

11K-6.(VAK: MK-6.3.1;)

6,2|Tema 6.2 PerynupoBaHue ypoBHs BOAbI B
6apabaHe KoTna: OAHOMMNYNbCHbIE U
MHOTOMMNYTbCHbIE PErYNSTOPbl YPOBHS BOAI. MK-6.(MOK: MK-6.3.1;)
6,3|Tema 6.3 PerynupoBaHue Nnpon3BoanNTENbHOCTU MK-6.(1AK:
KOTEMNbHO-NUTATENBLHOIO Hacoca. MK-6.Y.1;MK-6.B.1;)
6,4|Tema 6.4 PerynupoBaHue TemnepaTypbl
neperpeToro napa: perynuposaHne TeMneparypbl
BMPbLICKOM KOHAEHCaTa; perynuposaHine MK-6.(MAK:
TeMnepaTypbl B MOBEPXHOCTHLIX napooxnagutensix. |MK-6.Y.1;MK-6.B.1;)
6,5|Tema 6.5 PerynupoBaHue ropeHusi: perynmposaque
TOpeHus C naparnnenbHbeIM BKIKOYEHUEM KOHTYPOB;
perynupoBaHue ropeHusi C NocneaoBarerbHbIM
BKIIOYEHNEM KOHTYPOB. MNK-6.(MOK: MK-6.B.1;)
6,6|Tema 6.6 PerynuposaHue BcriomoraTenbHbIX 1
YTUNM3ALIMOHHBIX KOTNOB.JICHCTEMbI
IVCTaHLMOHHOTO aBTOMATU3MPOBAHHOTO
ynpaenexus KY. MNK-6.(MOK: MK-6.B.1;)
7 |Paspen 7 ABToMatu3auus napoTypouHHbIX
YCTaHOBOK.
7,1|Tema 7.1 Perynvpyembie Benu4mnbl MTY. MNK-6.(MOK: MK-6.3.1;)
7,2|Tema 7.2 PerynupoBaHue 4acToTbl BPaLLEHNs
Bana. MNK-6.(MOK: MK-6.B.1;)
7,3|Tema 7.3 PerynupoBaHue aaBnexus napa B
YNNOTHEHUSIX. MK-6.(MAK: MK-6.3.1;)
7,4 |Tema 7.4 PerynupoBaHue aaBneHns B cucteme
ot6opa napa. MNK-6.(MOK: MK-6.B.1;)
7,5|Tema 7.5 PerynupoBaHue Temnepatypbl Macna B
cucTeMe CMasku. MK-6.(MAK: MK-6.Y.1;)
8|Paspen 8 ABTomMaTn3aums ras3oTypBUHHBIX
YCTaHOBOK.
8,1[Tema 8.1 OcHOBHble xapakTepucTukm ITY. MK-5.(MOK: MK-5.3.1;)
8,2|Tema 8.2 PerynupoBaHue 4acToTbl BpaLLeHUs
potopa. MNK-5.(MOK: MK-5.8.1;)
8,3|Tema 8.3 PerynupoBaHue Temneparypbl rasa. MK-5.(MAK:
1;MK-5.3.1;MK-5.
9|Pa3nen 9 ABTomatusaums BCnoMoratesibHbIX
MEXaHWU3MOB U CUCTEM.
9,1|Tema 9.1 ABTOMaTM3aLMA MEXAHN3MOB,
06CNYKNBAIOLLMX IHEPreTUHECKYHO YCTaHOBKY. MNK-6.(MOK: MK-6.3.1;)
9,2|Tema 9.2 ABTOMaTM3aLWMst XONOAUNbHBIX YCTAHOBOK
NPOBM3NOHHBIX Kamep. ABToMaTu3auus yctaHosok |MK-6.(MOK:
KOHAMLIMOHNPOBaHWS BO3ayxa. MK-6.3.1;MNK-6.Y.1;)
9,3|Tema 9.3 ABTOMaTM3aLWs NPOTUBONOXAPHBIX
cuctem. ABTomaTm3aums
6annacTHO-OCYLUMTENbHBLIX CUCTEM. MNK-6.(MOK: MK-6.B.1;)
10 |Pa3nen 10 PasHOBUAHOCTU CYAOBbIX
VH(OPMAaLIMOHHO-U3MEPUTENBHBIX CUCTEM.
10,1|Tema 10.1 Cuctemsl
aBapUIHO-NPEAYNPeaNTENbHOM CUTHANU3ALMN 1
3aLnThI. MK-60.(MOK: NK-60.3.1;)
10,2|Tema 10.2 CTPYKTYpHbIE CXEMbI CUCTEM
LeHTpanusoBaHHoro koHTpons (CLIK). Cynosas
CLIK. MK-60.(MOK: NK-60.3.1;)
10,3 |Tema 10.3 Briok c6opa v 06paboTku nHgopmaumm
CUCTEMbI @aBTOMATU3MPOBAHHOTO YNPaBMEHus. MK-60.(MOK: NK-60.Y.1;)
11|Pa3nen 11 MOHUTOPUHI TEXHUYECKOrO COCTOSIHUS
C3Y
11,1|Tema 11.1 MOHUTOPUHT TEXHNHECKOTO COCTORHUSA
CQY Ha ocHoBe npasuna Z27: c6op v obpabotka
WHGOPMaLMK N AaHHBIX, KOTOPbIE YKa3blBaKOT Ha MK-60.(MOK:
cocTosiHne TC C TEHEHEM BpEMEHN. MK-60.3.1;MK-60.B.1;)
11,2|Tema 11.2 MpUHUMNBI NOCTPOEHUS CYAOBBIX
MUKPOMPOLIECCOPHbIX cucTeM ynpasnenus (MICY).
Cynosasi MMNCY: 0CHOBHble Groku, NPUHLIMMbI MK-60.(MOK:
nocTpoeHus. PasHoBuaHoCTH cyaoBbix MICY. MK-60.3.1;MK-60.Y.1;MK-
0630p coBpemeHHbIx MICY. 60.B.1;)
12 |Pa3sgen 12 CucTeMbl AMHAMWUYECKOTO
no3unumMoHnpoBaxus (CAM).
12,1|Tema 12.1 Knaccudukaums. OCHOBHbIE MOHATMS.
YnpaBreHne NoapynvBaloLIMMMI YCTPOMCTBAMM.
CAM v eé pesepsupoBaHmne. AHanua nocrneacTsun
otka3os (FMEA) ans cuctem AuHammyeckoro
NO3NLIMOHMPOBAHUS Ha CyAax co 3Hakamu MK-8.(1AK:
DYNPOS B cumBone knacca cyaHa. MK-8.3.1;MK-8.B.1;)
12,2 |Tema 12.2 BopTOBblE MHOPMALMOHHbBIE CUCTEMbI
Pecypcbl ONTUYECKMX, MPOBOAHbIX, GECNIPOBOAHBIX,
GopToBbIX noacuctem B ACY ans MK-8.(MAK:
cneuuanuanpoBaHHbIX CyaoB B Yactn COY MK-8.Y.1;MK-8.B.1;)
13 |Pa3nen 13 OCHOBbI TEXHUYECKOrO 06CNyKMBaHUS
cUCTeM yrpaBneHus
13,1|Tema 13.1 O6wme nonoxerus. MapameTpbl 1
CPE/ICTBa HAaCTPOVKM CCTEM BNIEMEHTOB,
YCTPOWCTB 1 CUCTEM aBTOMATU3ALMN. TPUINHBI
0TKa30B. SKCNNyaTauMoHHas JOKyMeHTaLus. MK-61.(MOK:
MeToabl NoMcka HeNCNpaBHbIX AEMEHTOB. MK-61.3.1;1K-61.Y.1;)
13,2|Tema 13.2 TexHudeckoe 06CNyMBaHNE Ha OCHOBE
oLEeHKN cocTosHUA. TepcneKkTuBbl pasBuTus MK-61.(MOK:
9NEKTPOHHbBIX 1 MUKPOMPOLIECCOPHbIX CPEACTB MK-61.3.1;MK-61.Y.1;MNK-
CY[OBbIX CUCTEM YNpaBMeHusl. 61.B.1;)
14 |Pa3nen 14 Kypcoeas pa6ota. KoHcynstuposarve, |MK-5.(MOK: MK-57.(MOK: MK-58.(MOK: MK-6.(MAK: MK-60.(MOK: MK-61.(MOK:
npoBepka U 3aLyuTa KypcoBoi paboTsl MK-5.3.1;MK-5.Y.1;MK-5. |MK-57.3.1;MK-57.Y.1;MK- |MK-58.3.1;MK-58.Y.1;MK- |MK-6.3.1;MK-6.Y.1;MK-6. |MK-60.3.1;MK-60.Y.1;MK- |MK-60.3.1;MK-60.Y.1;MK-
B.1;) 57.B.1;) 58.8.1;) B.1;) 60.B.1;) 60.B.1;)
15|Pa3nen 15 OksameH MK-5.(M0OK: MK-57.(UOK: MK-58.(MOK: MK-6.(MOK: MK-60.(MOK: MK-61.(MOK:
MK-5.3.1;NK-5.Y.1;MNK-5. |MK-57.3.1;MK-57.Y.1;MK- |MK-58.3.1;MK-58.Y.1;MK- |MK-6.3.1;MK-6.Y.1;K-6. |MK-60.3.1;MK-60.Y.1;MK- [MK-61.3.1;MK-61.Y.1;K-
B.1;) 57.B.1;) 58.B.1;) B.1;) 60.B.1;) 61.B.1;)

5. NepeyeHb NNaHUpyeMbiX pe3ynbLTaToB 06y4eHUsi, COOTHECEHHbIX C NNlaHMPYeMbIMU pe3ynbTaTaMyu OCBOEHUS

TpoLiece U3yyeHns AMCLMMNMHB HaNpaBneH Ha hOPMUPOBaHNE W PasBUTUE Y OBY4aIOLLErOCs CAIEAYIOLLNX KOMMETEHLMIA:

WHavkaTop pocTuxeHns

Ne n/n
N 3Hatb Ymetb Bnageth
MK-5.3.1 BesonacHbie 1 MK-5.Y.1 BeinonHate MK-5.B.1 MpakTnyeckummn
asapwitHble npoueaypb! 6esonacHble 1 apapuitHble HaBblkamyu 6esonacHoit
CnocobeH BbINonHATL 6esonacHble 1 P poueayp! P!
2BAPUAHIE NDOLEAYDL! 3KCMNyaTaLnm dNeMeHToB npoLesypel 3KCANyaTaLmum IKCNyaTaLnm ANeMeHToB
P poLeAyp! aBTOMaTMK MEXaH13MOoB 3MEMEHTOB aBTOMaTUKA aBTOMATMKM MEXaHU3MOB
1 IKCMNyaTaLnm MEexaH13mMoB M o o
: [BUraTenbHOM YCTaHOBKM, 08B A 04 HOIl YCTaHOBKM,
[BUraTenbHOM YCTaHOBKM, BKMIOYas
CMCTEMLI ynpasnoHs BKIIIO4as CUCTEMbI YCTaHOBKM, BKITIO4as CUCTEMbI BKITIOYAs CUCTEMbI
v aBTOMATM3MPOBAHHOTO aBTOMATM3MPOBAHHOTO aBTOMaTU3MPOBAHHOTO
ynpaBnexus ynpaBnexus ynpasnexus
MK-57.Y.1 Yutatb cxembl MNK-57.B.1 Hasblkamu
MNK-57.3.1 Cxembl
TpyGOnpoBosos, aKcnAyaTauum Tpy6onpoBosios,
Cnoco6eH YnTaTh CXeMbI TpyGONPOBO/IOB, MAPABINYECKUX
rMAPaBNYeckuX 1 TMAPABNYECKX 1
2 Tpy6ONPOBOLIOB, MAPABIMYECKUX U 1 NHEBMATUYECKAX
MHEBMaTUYECKUX NHEBMaTUYECKUX
NHEBMATUYECKUX CUCTEM aBTOMATU3MPOBAHHBIX CUCTEM
aBTOMATU3MPOBAHHBIX CUCTEM | ABTOMATU3MPOBAHHBIX CACTEM
ynpaenexus COY
ynpaenexus COY ynpaenexus C3Y




MK-58.Y.1 BeinonHsats MNK-58.B.1 Hasbikamu

MK-58.3.1 TexHuueckoe koe obcny n Koro o6cny: "
CnocoGeH BbINONHUTL TEXHUYECKOe
0BCryXMBaHNE 1 PEMOHT PEMOHT 3nemMeHToB PEMOHTa 3rIeMeHTOoB
0BCryXMBaHNE 1 PEMOHT
3MEMEHTOB aBTOMaTUKA aBTOMATMKM BMEKTPUYECKOTO 1 | aBTOMATUKM AMEKTPUHECKOTO 1
3NEKTPUHECKOTO 1 ANEKTPOHHOTO X !
" 3NEKTPUYECKOTO 1 ANEKTPOHHOTO | AMEKTPOHHOTO 060PyOBaHMs: | ANEKTPOHHOTO 060pynOBaHMs:
060py0BaHNS: BNEKTPUYECKIX "
3 060py0BaHNS: BNEKTPUYECKIX BNEKTPUYECKUX CUCTEM, 9MEKTPUYECKNX CUCTEM,
CHCTeM, pacnpeaenuTenbHbIX WUTOB,
cvcTeM, pacnipeaeneHHbIX WWTOB, [ pacnpeseneHHbIX WuTos, pacnpegeneHHbIX LW1ToB,
3NeKTPOMOTOPOB, reHepaTopoB, a
aNeKTPOMOTOPOB, reHepaTopoB, a [aNeKTPOMOTOPOB, FeHePaTopOB, |3MeKTPOMOTOPOB, FeHepaTopos,
TalkKe AMeKTPOCUCTEM 1
TakKe AMeKTPOCUCTEM 1 a Takke 3NeKTPOCMCTEM 1 a TakkKe 3MeKTPOCUCTEM 1
0BOPY0BaHNS MOCTOSIHHOTO TOKa
060pynoBaHNs NOCTOSIHHOTO Toka | 0GOPY/I0BAHMS NOCTOSHHOTO 060pynoBaHNs NOCTOSHHOTO
ToKa Toka

Cnoco6eH OCYLECTBNATL MOMFOTOBKY,
aKcnnyarauuio, oGHapyxeHue
HEMCrIpaBHOCTEN 1 Mepbl,
HeobxoauMbIe A5 NPeaoTBPaLLEHMs
NPUYMHEHIS MOBPEXAEHMI
MK-6.B.1 MpakTnyeckummn

CrIeyIOLIMM MeXaHU3MaMm 1
CAytoLUl N o MK-6.3.1 MNoarotoBky, MK-6.Y.1 OcyuwlecTensaTb
cucTemam ynpasreHnsi: 1. MnasHbIit HaBbIKaMy NOArOTOBKY,
aKkennyarauuio, oGHapyxeHne TIOATOTOBKY, 3KCMyaTaumio,
[ABUraTenb W CBA3aHHbIE C HUM - - | ekcnnyataumn, obHapyxeHns
N HeMCnpaBHOCTEN 1 Mepbl, oBHapyxeHne HencnpasHocTel o
BCOMOraTerlbHbIE MEXaHU3Mbl; 2. HeMCnpaBHOCTEN U Mepami,
. HeobxoauMble Ans 1 Mepbl, Heobxoanmble Ans
4 MapoBoit KOTEN 1 CBA3aHHbIE C HUM HeobXoaMMbIMK ANst
npepoTBpalLL np! npepoTBpalLL np!
BCOMOraTerbHbIe MEXaHU3Mbl 1 n M n | ne M " npepoTepaLLeHns
napoBble CUCTEMbI; 3. e by NOBPEXAEHNI MEXaHM3Mam 1
aBTOMATU3MPOBaHHbLIM CUCTEMaM aBTOMaTU3MPOBAHHbIM
BcriomoratesbHble NeperdHbie aBTOMATM3MPOBAHHbLIM
ynpaenexus COY cuctemam ynpasnenus COY
[BUraTeny 1 CBsi3aHHbIE C HAMK cucTemam ynpasneHus C3Y

cuctemsl; 4. fipyrue
BCOMOraTerbHble MexaH!3Mbl,
BKIIIO4As CUCTEMbI OXMAXAEHMS,
KOHAMLIMOHMPOBAHMS BO3AyXa U

BEHTURSALNM
MNK-60.B.1 BesonacHbiMu
MK-60.Y.1 MposoanTb 1 MeToRaMI npoBeaeHis
CnocoBeH BbINOMHATL paboune MK-60.3.1 Pa6ouune ucnbitaHus aHanuauposaTtb paboune 260uMX Mgl'lblTaHMﬁ
UCTIbITaHWS CrIeayIoLLEro lcneqyioLiero 060pyaoBaHUs U €ro | UCTIbITaHWs CieayoLLero P
. . aBTOMaTU3MPOBAHHOMO
5 060opyAoBaHNS 1 €ro KOHMUrypauum: KOH(UrypaLum: cuctem oBopyaoBaHus 1 ero 0BOpyoBaNIA 1 €T
CUCTEM CTIEXEHNS, YCTPOICTB CRIEXEHUs, YCTPONCTB KOHGpUrypaLum: cuctem Koms{ aLw: crcTem
aBTOMAaTUYECKOTO YrpaBreHus, aBTOMAaTUYECKOTO YrpaBrneHus, CIEXEHUs, YCTPONCTB cnememn CTDONCTS
3aLLMUTHBIX YCTPOUCTB 3aLLMUTHBIX YCTPOUCTB aBTOMAaTUYECKOTO YrpaBrneHus, » YeTp
o aBTOMATUYECKOTO YNpPaBeHus],
3aLLUTHBIX YCTPOUCTB o
3aLLUMTHBIX YCTPOICTB
MNK-61.B.1 Hasbikamu
OBGHOPYXEHNS HECTIPaBHOCTE
TK-61.3.1 YenosHsie MK-61.Y.1 Yurats sk P
CnocobeH YnTaTh aNeKkTpuieckme u B 3MIEKTPUYECKUX 1 NPOCTBIX
6 0BO3HAYEHMS DMEKTPUHECKIX 1 9neKTpUYEckue 1 NpocTbie
NPOCTBIE 3NEKTPOHHBIE CXEMbI ANEKTPOHHbIX CXEM B
NPOCTbIE ANEKTPOHHbIE CXEMbI ANEKTPOHHbIE CXeMbl
aBTOMATM3MPOBAHHbIX
cucTemax ynpaenexs COY
MK-8.B.1 Mpuemamu n
MNK-8.Y.1 Ucnonbsosatb P o
cnocobamu 6esonacHomn
MK-8.3.1 PykoBoacTBO Nno HOPMaTUBHYIO [OKYMEHTaLMIO
Cnoco6eH ocyLecTBNATL - aKcnnyatauum
aKkcnyarauumn o Ge3onacHoi aKkcnnyarauun
aKcnMyaraumio 3MeKTo0GopyAoBaHMS,
o anekTo060pyaoBaHMs, anekToo60pyaoBaHMs, -
9MeKTPOOBOPYAOBAHNS, SNEKTPOHHOM - - 3MEKTPOHHON annaparypbl 1
9MEKTPOHHO annaparyphl 1 9MEKTPOHHO annaparyphl 1
annapatypbl 1 CUCTEM ynpaBneHus Ha CUCTEMBI YNpaBeHUs Ha
7 = o CUCTEMBI YPaBIEeHNs Ha OCHOBE CUCTEMbI yNpaBreHns Ha o
OCHOBE 3HaHMI 1X 633080 OCHOBE 3HaHMit Ux 6a30B0

3HaHUI 1x 6a30BO KOHUrypaumu, OCHOBE 3HaHU 1x 6a3oBo
XapaKTePUCTUK, NPUHLIMIOB  [KOHCUTYpaLIMK, XapaKTepUCTHK,
paGoTk! ¥ NPaBUN UCMONL3OBAHMS | MPUHLMNOB PaGoThI ¥ Npasun
10 HasHaYeHuIo V1CrOMb30BaHNs MO
HasHaueHuIo

KOH(UrypaLum, XxapakTepucTuK,
MPUHLMNOB PaBoTkl 1 Mpasun
MCrIOMb30BaHUS! MO HA3HAYEHNIO
aBTOMATM3NPOBAHHbIX
obbekToB COY

KOH(PUrypaLnM, XapakTepucTuk,
NPUHLMNOB paboTbl 1 NpaBu
VCTIONb30BaHNSI MO HA3HAYEHNIO

TpoLiecc U3y4eHnst ANCUMNNMHLI HanpaBneH Ha hopMUpPOBaHNe 1 pa3snTue y oGyyalolierocs cneayiolnx TpeGyeMbix MexayHapoHOW KOHBEHLMeN
0 MOAFOTOBKE ¥ ANNNOMMPOBAHMI MOPAKOB U HECEHUM BaxTbl 1978 rona CTaHAapToB KOMNETEHTHOCT:

Ne n/n Tabnuua DyHKUMA Cdpepa KOMNETEHTHOCTU
A-111/1-1.4. DkennyaTaumus rasHbIX
1 A-11/1-1. CynoBble MexaHuyeckue YCTaHOBOK M BCMIOMOraTenbHbIX
YCTaHOBKY Ha YPOBHE aKCriyaTaLmn MEXaHWU3MOB 1 CBSI3AHHBIX C HUMM CACTEM
ynpasneHusi
A-I/1-1.5. SkcnnyaTaums cuctem
A-ll/1-1. Cynosble mexaHn4eckmne TON/MBHbIX, CMA30YHBIX, GaNNacTHbIX 1
2
YCTaHOBKM Ha YPOBHeE JKCMyaTaunm [LPYTUX HACOCHBIX CUCTEM W CBA3aHHBIX C
HUAMM CUCTEM ynpaBreHns
A-111/1-2. AnekTpoobopynosaHue, A-l11/1-2.1. Dkennyataumus
3 9MEeKTPOHHas annapaTypa 1 CucTembl 3MeKTPOOBOPYAOBAHNS, BNEKTPOHHOI
YNpaBneHusi Ha yPOBHE aKcrnyatauum annaparypbl U CUCTEM ynpasneHus
A-111/4-1.2. insi HECEHWUS BaxTbl B
A-lll/4-1. Cynosble mexaHn4eckmne KoTenbHOM oTAeneHuu: Mopaepxaque
4
YCTaHOBKW Ha BCTIOMOTaTeNlbHOM YPOBHE | Ha/INeXallero ypoBHs BOAb! U JaBneHus
napa

6. MaTepuanbHo-TeXHUYecKoe 1 yye6Ho-MeToamMYeckoe obecneyeHe NporpaMmmsl

6.1 NMomelueHns n o6opyaoBaHue

Ne n/n Bug 7 o) " Ne i
Y4ebHble ayauTopun Ans NpoBeAeHUs obopyaoBaHue 1 TexHuyeckue cpeacTea obydenus (MapTol (34 en.);
1 o o . o 662
y4eBHbIX 3aHATUI MynsTumeauitHoe obopyaosanue (1 ed.); Cton ayautopHbii (10 ed.) (662))
| KOMMbIOTEPHAA TEXHMKA C BO3MOXHOCTBIO MOAKMIOYEHNS K ceT "VIHTepHeT" n
MomelleHs ANs CaMOCTOSTENbHON
2 obecnevyeHne JocTyna B ANEKTPOHHYIO UHADC HHO-06pas3c yto 462
paBoTbl obyyatowmxes
cpepy yHusepcuteta

6.2 JluueH3MoHHOEe M CBOGOAHO pacnpocTpaHsieMoe NporpaMMHoe oGecrneyeHune, B TOM YUCTle OTe4YECTBEHHOTO
npousBoacTBa

Ne n/n t
1 Microsoft Office Professional Plus 2016 (JoroBop Ne44/109-15 ot 28.12.2015 (6eCcpo4HO))
2 Microsoft Office ProPlus 2013 (Jorosop Ne44/59-18 ot 09.04.2018 (6eccpo4Ho))

6.3 KapTa o6ecne4yeHHOCTH NevaTHbIMU U(UN) INEKTPOHHBLIMU U3AAHUAMM N ANEKTPOHHBLIMM
o6pa3oBaTenbHbLIMU pecypcamu

Konuuecteo
Ne n/n HaumeHoBaHMe UCTOYHMKA loa uspanus Pecypc

KpaiiHosa, B.B. MeToanyeckue ykasaHus no
OpraH13aLMm 1 BLINONHEHNIO BHEAYAUTOPHOI
(camocTosiTensHoOM) paboTbl [ANEKTPOHHBIN
pecypc] : ANsi npenoaasartenei 1 CTya.no

1 HanpaBeneHVsiM NOAroToBKM (CreLl.) BbICLL.K 2018 OneKTPOHHbIN pecypc 0
cpef.npoch.o6pasosanusi / B. B. KpaitHoBa ;
BrYBT. - H.Hoeropog, 2018. - 1 Tekct/cbain. -
ABTOpCKUIN BapuaHT. — Pexum goctyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pdf
Martsees, KO./.;ABTOMaTN3NPOBAHHbBIE CUCTEMBI
ynpaenexus C3Y;y4eb.nocobue ans ctya.5 m 6

2 KypCOB OYH.N 3a04H.chak-Ta 2010 Teket 223
cneu.180403;6ecnanos, B..Mateees,
t0.1.Xpamos, M.FO.-H.Hoeropoa,BIABT; <null> ;
Martgees, H0./1.;ABTOMaTU3MPOBaHHbIE CUCTEMbI
C3Y;y4eb.nocobue Ans cTya.5-ro 1 6-ro Kypc.ouH.m
3 3a04H.00yu4eHuns cnel.180403;Marsees, 2010 Tekct 235
t0.1.Xpamos, M.FO.YnuypuH,
A.I"-H.Hosropog,BIABT; <null> ;

Marsees, KO./.;ABTOMaTN3NPOBAHHbBIE CUCTEMBI
YNpaBNEHMsi CyA0BbIMI HEPTETUHECKUMI

4 ycTaHoBkamu;y4e6.nocobue Ans cTya.oNH.1 2012 Tekct 195
3a04H.06yueHus cnell.180403;Mareees,
t0.1.Xpamos, M.FO.-H.Hoeropoa,BIABT; <null> ;




Becnanos, B.W.;ABTOMaTi3aLmns CyaoBbIX
9HEPreTMYecKMX YCTaHOBOK;MeTOA.yKasaHus K
NPaKT.3aHATUAM A5 CTY/].04H.W 3304H.0By4eHNs!
cneu,.180403;6ecnanos, B..Xpamos,
M.}0.-H.Hoeropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2007 OneKTPOHHbIN pecypc 0

Marsees, KO./.;ABTOMaTN3NPOBAHHbBIE CUCTEMBI
ynpaenexus C3Y;yyeb.nocobue ans ctya.5 m 6
KyPCOB OYH.1 3804H.cpak-Ta
cneu.180403;6ecnanos, B..Mateees,
10.1.Xpamos, M.}0.-H.Hosropoa,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2010 OneKTPOHHbIN pecypc 0

Margees, F0./1.;ABTOMaTU3MpOBaHHbIE CUCTEMbI
C3Y;y4eb.nocobue ans cTya.5 n 6 kypcoB O4H.1
3a04H.00y4eHuns cnel.180403;Marsees,
10.1.Xpamos, M.FO.YnuypuH,
A.T.-H.Hosropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2010 OneKTPOHHbIN pecypc 0

Marsees, KO./.;ABTOMaTU3NPOBAHHbBIE CUCTEMBI
CJY;meToa.nocobue ans cTya.5 u 6 Kypcos O4H.u
8 3a04H.¢hak-Ta cneu.180403;MatBees, 2009 OneKTPOHHbIN pecypc 0
10.1.Xpamos, M.F0.-H.Hosropoa,<null>; <null>
;http://94.100.87.24:8080/marcweb/

Margees, H0./1.;ABTOMaTU3MPOBaHHbIE CUCTEMbI
YNPaBNEHMs CY0BLIMM SHEPTETUHECKMI
ycTaHoBkamu;y4e6.nocobue Ans CTyA.04H.M
3a04H.00y4eHuns cnel.180403;Marsees,
t0.1.Xpamos, M.t0.-H.Hoeropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2012 OneKTPOHHbIN pecypc 0

LLnpsies, B.M.;ABTOMaTU3MpOBaHHbIE CUCTEMbI
YNpaBNeHIsi CY0BOM SHEPreTUHECKON YCTAHOBKOM
10 |4 ee onemenTamu;KoHCTIekT 2009
nekumit:yqe6.nocobue;LLnpses,
B.M.-Bnagusoctok,MIY um.agm..Hesenbckoro;
URL: https://e.lanbook.com/book/20165 ;<null>

OneKTPOHHbIN pecypc 0

KpaiiHosa, B.B. MeToanyeckue ykasaHus no
OpraH13aLMm 1 BLINONHEHNIO BHEAYAUTOPHOI
(camocTosiTeneHoM) paboTbl [ANEKTPOHHBIN
pecypc] : ANsi npenoaasartenei 1 CTya.no

" HanpaBeneHVsiM NOAroToBKM (CreLl.) BbICLL.K 2018 OneKTPOHHbIN pecypc 0
cpep.npoc.o6pasosanusi / B. B. KpaitHosa ;
BryBT. - H.Hoeropog, 2018. - 1 Tekct/cbain. -
ABTOpCKUIN BapuaHT. — Pexum goctyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pdf

Mporpamma npe/ycMaTpuBaeT BO3MOKHOCTL MPUMEHEHMS NEKTPOHHOTO 0BY4EHMS, ANCTaHLIMOHHbIX 0GPa30BATENbHbIX TEXHOMOTU.
OnekTpoHHasi UH(OPMALIMOHHO-06pa3oBaTenbHasi CPefa YHUBEPCUTETA C BO3MOXHOCTbIO AOCTYNA K MH(OPMALIMOHHO- TENEKOMMYHUKALMOHHOM
ceTn "UHTepHeT" - Pexxum poctyna: http://www.eios.vsuwt.ru/.

6.4 CoBpeMeHHble npodeccuoHanbHble 6a3bl AaHHbIX

Ne n/n t
1 CratucTudecknit c6opHuk: TpaHcnopT B Poccuu- Pexum goctyna:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc_1136983505312
2 LleHTpanbHas 6asa cTaTUCTUYeCKUX AaHHbIX - Pexxium goctyna: http://cbsd.gks.ru/

6.5 MHdbopMaumoHHbIe cnpaBoOYHbIE CUCTEMbBI

Ne n/n t

1 CnpaBoyHasi npaBoBas cuctema «KoHcynbstantlniocy - Pexum goctyna: http://www.consultant.ru
(norosop ot 02.02.2015 r.)

2 CnpaBoyHasi npaBoBas cuctema «lapaHTt» - Pexum goctyna: http://www.garant.ru
(norosop 62/16 ot 01.09.2016 r. - 6eCCPOYHbIN)

3 CnpaBoyHasi npaBoBas cuctema «KoHcynbstantlniocy - Pexum goctyna: http://www.consultant.ru
(norosop ot 02.02.2015 r.)

4 CnpaBoyHasi npaBoBas cuctema «lapaHTt» - Pexum goctyna: http://www.garant.ru
(norosop 62/16 ot 01.09.2016 1. - 6eCCPOYHbIi)




7. OueHO4YHbIe U MeTognyYeckue mMaTepuanbl

OueHoYHbIE U MeToAMYECKME MaTepuarbl, onpeaensioLne npoUesypbl OLEHUBaHUS UHAMKATOPOB, XapaKTEPU3YHOLLUX 3Tarbl (POPMUPOBAHUS KOMNETEHLMIA, SIBNSIOTCA NPUNOXEHUEM K MporpaMMe.
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1 MK-5.3.1,1 [A-111/1-1. % 2 18 Mpegnaraetca 5 BonpocoB. Ha|Ob6yuvatowuiica aemoHcTpupyeT (Obyyatowmiics aemoHcTpupyeT (OBy4datowmiics AemoHcTpupyeT |OByvaroLminess AEMOHCTPUPYET
K-5.YA,MK- |4 AN || 8 |2 nogrotoBky 10 MUHYT He3HaHWe TeopeTM4ECKNX OCHOB [Hernybokue TeopeTuyeckme NPOYHblE TEOPETUYECKME CUCTEMHbIE TEOpEeTUYECKNE
5.B.1,l1K-5 |-1.5.A-llf5| £ |O npegmeTa, He ymeeT genarb 3HaHuWs, HeJOCTaTOMHOE YMEHWe |3HaHus, BnageeT 3HaHu4, Bnageet
7.3.1,1K-5 [ 1/1-2.1., Y| € apryMeHTUpOBaHHbIe BbIBOAbI U |AenaTb apryMeHTUPOBaHHbIe TepMuHosnorven, genaet TepMuHosnorven, genaet
—
7.YANK-5 |A-I/4-1. | 5| = NpVMBOAUTb NPUMEPHI, BbIBOAbI M MPUBOANTL MNPUMEPDI, [apryMeHTMPOBaHHbIE BbIBOAbI U |apryMeHTUpOBaHHbIE BbIBOAbI U
7.B.1,MK-5 2. 5 i NPOSIBMSAET OTCYTCTBME NoKasblBaeT HENMOrnYHoe U 00606LLeHns, NpuBoaNT 0606LLeHns, NpuBoaNT
8.3.1,MK-5 o % TNOTMYHOCTHU U HenocnegoBaTenbHoe npUMepsbl, HO NPV 3TOM AenaeT |npuMepsl, crnocobeH BbICTPo
| ©
8.Y.1,MK-5 T F nocnefoBaTenbHOCTU N3roXeHve mMatepvana, Aenaet [HecyLueCcTBEeHHbIE OLUNOKM. pearvpoBaTb Ha yTOYHSOLLME
8.B.1,MK-6. U3MOoXeHWs1 MaTepuana, AenaeT (owmokm BOMNPOChHI
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n pomMexXyTo4vHada atTectauna

3k3ameH

Ok3ameH no 6unetam

HesHaHune unu HenoHumaHue
O6y"|a}0LIJ,VIMCF| OCHOBHOIoO

BOMNPOCOB NO coaepXaHuo
3K3aMeHa 3aTpyaHsaeTca AaTb
OTBET UINN HE aeT BEPHbIX
OTBETOB

MaTepwvana; Ha 6onbluyto YacTb

3HaHus umetrot
dparMeHTapHbI xapakTtep,
OTNNYaTCS MOBEPXHOCTHOCTLIO
1 Marnow cogepXXaTenbHOCTbIO;
cogepxaHue buneTta packpbITo
cnabo, UMerTCA HETOYHOCTH
npu OTBETE Ha OCHOBHbIE
BOMpockl buneTa; HapyLueHa
TIOrUKa U3NOXEHUsI, OTCYTCTBYET
OCMBICIEHHOCTb
npeacTaBrnsiemMoro matepuana

3HaHMs UMeT JOCTaTOuHbIN
copepxaTenbHbli YpOBEHb,
ofHaKo oTnu4yatoTca cnabon
CTPYKTYPUPOBaHHOCTbIO;
packpbITo cogepxxaHue buneta,
MMEKTCSH HETOYHOCTM NpKn
OTBETE Ha OOMNONHUTENbHbIE
BOMNPOChHI; HeJOCTaTO4YHO
packpbiTa npobrnema no ofgHoMy
13 BOMpOCoB buneta

3HaHus oTnnyaroTes rnybuHomn
1 cogepxaTenbHOCTbIo, AaeTcs
NOMHbIV UCHepnbIBaOLLNIA
OTBET, KaK Ha OCHOBHblE
BOMpockl buneTa, Tak U Ha
[OMOMHUTENbHbIE;
obyuatoLmiics ceobogHO
BnageeT Hay4YHbIMU MOHATUAMM;
TNOTMYHO ¥ JoKa3aTenbHO
packpblBaeT npobnemy,
npeanoXeHHyto B bunete;
obyyvatoLmnincs 4eMOHCTpUpyeT
yMeHWe BeCTW amarnor un
BCTYNaTb B HAY4HYIO AMCKYCCUIO
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2.

Paspgensl 1,2,3,4,5,6,7,8,9,10,11,12,13,14

n pomMexXyTo4Hasa atTectauna

WNToroBbi TecT

Tect

0-49% npaBunbHbIX OTBETOB

50-69% npaBunbHbLIX OTBETOB

70-89% npaBunbHbIX OTBETOB

90-100% npaBunbHbIX OTBETOB

8. PazpaboTumku:

LoueHT

Kadbenpa akcnnyaTtauuv cyaoBbix
3HepreTU4ECKMX YCTaHOBOK

Xpamos M. 0.

(y4yeHasi cmeneHsb)

(3aHUMaemasi dormKkHoOCMb)

(mecmo pabombi)

(®U0)




IIepeyeHs BONPOCOB /AJI4 3a4eTa
IK-5, IIK-57, IIK-58, I1K-6

1. Ha3BaTh mpuHIUIIBI KJIACCU(PUKALIMU CYAOB 10 00beMY aBTOMAaTH3ALIUU.

2. Kak otnnuarorcst cya no o00py/10BaHUIO aBTOMaTH3aluu B ripaBuiax PMPC?
3. Uem xapakTepu3yeTcsi yCTAaHOBUBIIMICS peKUM 00bEKTa aBTOMAaTH3aUN?

4. HazoBute 00BekThl aBTOMaTH3anmu COY.

5. K yemy npuBOIUT U3MEHEHHE HATPY30UYHOTO BO3/IECUCTBUSA HA OOBEKT
aBTOMAaTHU3alUn?

6. [lepeuncinTh MOACUCTEMBI YIIPABJICHHUS, BXOAAIIME B CTpyKTypy CAY.

7. Yto HE0OX0IMMO PEANPUHSATD, UCIIOJIb3YsI XapaKTEPUCTUKH MMOABOIA U OTBOA
DHEPI'UM JJIsI COXPAHEHHUsI PETYINPYEMOr0 MapameTpa, HaupuMmep, rIaBHOTO
nBurareis’?

8. KakoBa cTeneHbp HepaBHOMEPHOCTH PETYJISITOPA YACTOTHI BpAILlCHUS ?

9. B ueM oT/InuME KUHEMATHYECKOM 0OPaTHOM CBSI3U OT CUIIOBOM?

10. Kakum o0pa3oM B peryisiTopax U3MepsieTcsl 4acToTa BpaleHus?

11. EcTb 11 orpaHnueHrie HACTPOMKN MAKCUMAJIBHOW YaCTOThI BpaleHus?

12. Ha3oBUTE OCHOBHBIE 3JIEMEHTHI HACTPONKH PETYJIATOPOB.

13.Ha kakux pexumax nposiBIsieTcs JeHCTBUE THOKOM (M30IpOMHOI) 00paTHOM
cBs3n?

14. Kak Ha3pIBa€TCS yCTPOMUCTBO 3AIIUTHI IBUTATEIIS OT OMACHOTO MPEBBIICHUS
YaCTOThI BpalleHUsA?

15. ITpu kako# yacToTe BpalleHUs] IPOUCXOIUT CpadaThIBaHUE IPENEIBHOTO
BBIKJIFOYATENS TJIABHOTO JBUTaTEIsA?

16. ITpu kako# yacToTe BpalleHUs] IPOUCXOIUT CpadaThIBaHUE MTPENEIBHOTO
BBIKJIFOYATENS ABUTATENS JUIsl IPUBOAA TeHeparopa’?

17. KakoBbl nipefiebHbIE 3HAUYECHUS TapaMETPOB MEPEXOTHOTO MPOLECCA B CUCTEME
aBTOMATHYECKOTO PEryJIMPOBAHUS YaCTOTHI JBUTATENS, CIYKAIIETo AJIsl IPUBOAA
reHepartopa’?

18. KakoBbl yCI0BUSI pABHOMEPHOI'O paclpeIelICHs Harpy3Ku IPU NapajuieIbHON
paboTe TJIaBHBIX M BCIIOMOTATEIbHBIX JBUTATENCH, 00ecTieunBaeMble HACTPOMKOM
PEryJIATOPOB YaCTOThI BPAILICHUS ?

19. KakoBa ionyctrmas BEIMYMHA HEPABHOMEPHOCTH CUCTEMbI aBTOMATHYECKOTO
pEeryaupoBaHus TEMIEPATYPhI OXJIAKAAIOIIECH KUIKOCTH/CMa304HOTr0 Macia?

20. Hns gero [I-perynarop gonojHseTcss THOKOHM (M30IpOMHOI) 0OpaTHOM
CBS3bI0?

21. KakoBo npenesbHOe 3HaYEHUE CTEIIEHN HEPABHOMEPHOCTH B CUCTEME
peryJMpoBaHMs YaCTOThI BpAILCHUsI IBUTATENS, TIPUBOASAIIETO B ICUCTBUE
reHepaTop?

22. Kakue cucteMbl aBTOMAaTHYECKOTo peryiupoBanus temmepatypsl (CAPT)
UCITOJIB3YIOTCS Ha AU3eie?

23. B uem miposBIsieTcst CTaOUIILHOCTD TOJIJIEP>KaHUS TEMITEPATYPhI
OXJIAXJAIOIIEH KUIKOCTHU?



24. B yeM nposBiisieTcsi CTaOUIBHOCTD NOAEP>KaHUs TEMIIEPATypPbl CMa304HOTO
Macnua?

25. B uem nposiBisieTcs cTaOMIBHOCTD HOJIJIEPKAHUS TEMIIEPaTyphl HAJAYBOYHOTO
BO3IyXxa?

26. KakuM 00pazoM B peryisTopax u3MepsieTcs TeMieparypa’?

27. llepeuncinrte HEKOTOPBIE TUIIBI JATYMKOB TEMIIEPATYPHI.

28. Ha uem OCHOBBIBA€TCSI MPUHLINI I€UCTBUS TEPMOCOIPOTUBICHUNA?

WU3MEHATHh CBOE COMPOTUBIICHUE IPU U3MEHEHUN TEMIIEPATYPHI.

29. Ha ueMm OCHOBBIBA€TCS MPUHLIMI JACUCTBUS NOJYIPOBOJHUKOBBIX JATYHKOB
TeMenepaTypbl?

30. Tepmonapsl JOIKHBI OBITH OCMOTPEHBI U 3aUMIIECHBI KaXK/Ible (Ha3BaTh MEPUO/T
o0CITy>KUBaHUS).

31. Ha3zoBuTE OCHOBHBIE HACTPOMKH PETYISITOPOB.

32. Ha3oBuTE OCHOBHBIE CIIOCOOBI PETYJIUPOBAHUS TEMITEPATYPhI OXJIAXKIAIOIIEH
KUJKOCTH.

33. Kakne KOHTYpBI pEryIupOBaHus TEMIIEPATYPhl UCIIOIb3YIOTCS HA qu3eie?
34. Kakue meponpustuss TO He0OX0AUMO POU3BOAUTH C PETYIIATOPAMHU
TeMIepaTypbl?

35. B xakux TOYKax BHYTPEHHETO KOHTYpa IIPOUCXOINUT U3MEPEHNE TEMIIEPATYPHI
BOJIBI ¥ Macia?

36. JlaiiTe MOSICHEHNE ONPEEICHUS «CUCTEMA ABaPUMHO-IIPEAYITPEAUTEIIBHON
CUTHAIU3ALUNY.

37. B yem oTinu4ue npeaynpeauTenbHOr0 U aBapUiHOIO 3HAYE€HHS CUTHAJIOB
cuctembl AIICu3?

38.Uem onpenensercs nepeyeHb KOHTponupyeMbix cucremond AIIC mapameTpos
IJIABHBIX JIBUTATEJIEN BHYTPEHHETO CrOpaHus?

39. I'ne pacnonararotcst 6J10kd 0000IIEHHOW aBapUHO-TIPEAyIPEAUTENbHON
CUTHAJIU3AINH?

40. HazoBute Tinbl uenosib3yembix B cucteMax AIIC n 3 curnanuzaropos.

41. JlaiiTe MOSCHEHUE ONIPEACIIEHUIO «KBUTUPOBAHUEY.

42. JlaiiTe MOSICHEHUE OMPEAECICHUIO «TPYIIITUPOBAHUEY.

43. O0BsicHUTE HA3HAYEHUE JaTYMKaA MACISTHOTO TyMaHa.

44. Kakue onepalyu pean3yloTcsl CHCTEMOM WHIUKAIMU (IIEHTPATU30BaHHOTO
KOHTPOJIs)?

45. B KakMX €eMKOCTSIX Ha CyJJHE HEOOX0IUMO KOHTPOJIUPOBATH YPOBEHb
HKUJKOCTH?

46. Kakve gaTauku 1 mpuOOpbl IPUMEHSIOT ISl KOHTPOJIS 32 YPOBHEM KUIKOCTH?
47. KakoBO Ha3HAYE€HHE NTUATHOCTUPOBAHMUS CYJIOBBIX AU3EIEH?

48. JlaliTe MOSICHEHHE ONPEACICHUS «CUCTEMA JUCTAHIIMOHHOTO
aBTOMATU3UPOBAHHOTO yripaBiieHus (JIAY).

49. B KkakOM JOKYMEHTE COJAEPKUTCS CIOBECHBIN aJTOPUTM ITyCKa TJIABHOTO
JIBUTATEJIS.

50. Kako#i mocT ynpasieHus ABISETCA JOMUHAPYIOIIUM IO OTHOIIEHUIO K TOCTY
yIpaBJEHUs HA XOJOBOM MOCTHUKE?



51. Momyckaercs I OHHOBPEMEHHOE TUCTAHIIMOHHOE YIIPABJICHHUE ITIABHBIMU
MEXaHU3MAMM U JIBUKUTEISIMU C HECKOJIBKUX MIOCTOB YIIPABJICHHUS?

52. KakoBa nonmyctumasi ctatuueckas ommuoka nenu JJAY gactoroit BpaieHus?
53. KakoBsl pyskmmm cuctemsl JIAY B CBSI3U ¢ HATMYKEM 3alPETHBIX 30H?

54. Yem onpenensiercss cxema cuctemsl JIAY? 55. [TpuBeaure npumepsl
M3BECTHBIX cucteM JIAY?

56. Kakue 3a1auu BO3JI0KEHBI HA MPOLIECCOBBIE CTAaHIIUN?

57. B kakux ciiydasix JOJIKeH ObITh 00€CcTieueH aBTOMAaTUYECKUN MTyCK PE3EPBHOTO
reHepaTopa, aBTOMAaTUYECKUE CUHXPOHU3ALINIO, IPUEM U PACIIPEACIICHUE
Harpy3KH pe3epBHBIN AU3€NIb-T€HEPaTOpP?

58. KakuMu KOHCTPYKTUBHBIMH OCOOCHHOCTSMH OTIMYAIOTCS
aBTOMAaTU3UPOBAHHBIE POPCYHKU KOTEIBHBIX arperaTon?

59. KakoBo Ha3HayeHUE JaTyMKa IUIaMEHU B TOTIKE KOTJa?

60. Ha3zoBuTe OCHOBHBIE CHCTEMBI ABTOMAaTUYECKOTO PETYIMPOBAHUS TAPOBBIX
KOTJIOB.

61. Ha3zoBuTe OCHOBHBIE KOHTPOJIMPYEMBIE ITAPAMETPHI BOJOTPEUHBIX KOTJIOB.
62. CKOIBKO JaTYMKOB YPOBHSI BOJBI JOJKEH UMETh ITAPOBBIE KOTJIIbI?

63. Kakum o0pa3oM nNpoucxoauT aBTOMAaTUYECKOE MOMOJHEHHUE [IUCTEPH TOILINBA,
BOJbI, Macia?

64. HazoBuTE TUIBI UCITOJIB3YyEMBIX JATYUKOB BSI3KOCTH B CUCTEMAX
peryaupoBaHus BA3KOCTH TOILJIUBA.

65. Kakne 6/10KMPOBKM MPU PO3XKUTE MUMEIOT aBTOMATUYECKUE TOMOYHbIE

YCTPOMCTBA KOT/I0B?



denepanbHOE arT€HTCTBO MOPCKOTO U PEYHOTO TPAHCIIOpTa
®denepanbHOE rocy1apcTBEHHOE OI0IKETHOE
00pa3oBaTesIbHOE YUPEkKACHUE BBICIIET0 00pa3oBaHMs
«Bomxckuit rocy1apcTBEHHBIN YHUBEPCUTET BOJTHOTO
TpaHCTIOPTay»
Kadenpa «Ikcruryaranust CyT0BBIX SHEPreTHICCKIX
YCTaHOBOK»

ABTOMATH3aLMs CHCTEM CYI0BBIX
NapoBbIX KOTJIOB
ABTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABJICHUS
CYJIOBBIX SJHEPTr€TUYECKHUX yCTAaHOBOK

MeTOZ[I/I‘-IeCKI/Ie YKa3aHHd K BbIITOJIHEHUIO KprOBOﬁ pa6OTI>I JJIs
CTYACHTOB OYHOTO HW 3a04YHOIo0 06yquH$[ crienqualbHOCTHU

«OKcITyaTauusi  CyAOBBIX  3HEPreTHUYECKUX  YCTAHOBOK)
(26.05.06)

CocraBurenb — A.B. Tpounkuii

Hwxuuii HoBropon

NzparensctBo ®I'BOY BO «BI'YBT»

2021



Penenszent — norment, x.1.H., M.IO. Xpamos

ABTOMAaTH3aIUsl CUCTEM CYJIOBBIX MAPOBBIX KOTJIOB: METOJUYECKOE
yKa3aHue K BBINOJIHEHUIO KypcOBOW paOOTHI JJisl CTYJIEHTOB OYHOTO U
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1. lean u 3axa4n KypcoBoii padboThI

OCHOBHOHM TIENBIO KypCOBOM pabOTBI SIBISETCS BBHITIOJIHCHHE
(YHKIIMOHATILHOTO ~aHaIW3a 3aJaHHOM CHUCTEMBI aBTOMATHYECKOTO
PeTyJIMpOBaHHS CYIOBOTO IAPOBOTO KOTJA, OIEHKA €€ YCTOWYMBOCTH
MpPU WM3BECTHOM 3aKOHE PEeryJupoBaHUs, a TakKe aHallu3 KauecTBa
MIEPEXOIHBIX POIIECCOB, MPOTEKAIOIINX B JAHHOW CHCTEME.

OcHoBHbBIE 3212491 KypPCOBOii paGoThl

- M300pa3uTh NMPUHIUIHAIBHYIO CXEMY CHCTEMbI aBTOMATHYECKOTO
peryJIMpoBaHUsl CyJAOBOTO MApoOBOr0 KOTJIa, OMHCAaB ee padoTy mpu
W3MEHEHWH Harpy3KH,

[IpousBecTn cTaTWYecKUi aHAIM3 CUCTEMBl ABTOMATHYECKOTO
pPEeTyJIUpOBaHHUSI C Y4YeTOM JIOPTOB H 3a30pOB B PETYIHPYIOIINX
oprasax;

- OUeHUTHh BIUSHHUE OTIENBHBIX DJIEMEHTOB HAa Ka4eCTBO CHCTEMBI
ABTOMATUYECKOTO PETYyIMPOBAHUS;

[IpuBecTH HWHCTPYKIUIO TIO HACTpoiike ¥  OOCITYyKHBaHUIO
perynsTopa CUCTEMbI aBTOMATHUYECKOTO PEryINPOBAHUSI.

2.0nucaHue CHCTEMBI ABTOMATHYECKOI0 PeryJINPOBAHHUS
CY/ZI0BOT'0 IAPOBOr0 KOTJIa
2.1. 3aga4n aBTOMATH3AIUH CYI0BbIX MAPOBBIX KOTJIOB

Cyoosvie napoevie KOmMIbl NPeOHA3HAYeHbl JUIS  CHAOKEHUS
DHEPreTHYECKON YCTAaHOBKHU Cy/JHA MapoM 3aJaHHBIX MapamMeTpoB MPHU
IHPOKOM JIMana3oHe N3MEHEHUST Harpy3KH.

3aoaua asmomamuzayuu cy006bix NAPOEbIX KOMI0E 3aKII0UAETCs B
oOeclieueHUH HOPMAIBHOW pabOTHl JIHEPreTUYECKON YCTAaHOBKH U
3alUTe €€ TpPHU OTKIOHEHWU PEryJIUpPYyeMBIX BEIUYHH CBEPX
JIOITYCTUMBIX TIPEIEIIOB.

Pabouuii npoyecc cyoosoco naposozo romia 6 o0wem ciyyae
xXapakmepu3zyemcs 4uemvipbMs pe2yiupyemMolMu 6eNUYUHAMU:

- Vpoenem 600v1 6 komae;

- Temnepamypotil nepecpemozo napa,

- [lagnenuem nepecpemozo napa;



- Koaghghuyuenmom uzovimra 6030yxa.

B cBs13u ¢ aTUM cucmema agmomamuyeckoeo pe2ynuposanus Komid
6 obwem ciyuae cocmoum u3 uemvlpex OCHOBHLIX KOHMYPOS.
Perynstopel  JaHHBIX ~ KOHTYpPOB  YIPABISIFOT  MEepEMEIleHueM
COOTBETCTBYIOINX PETYIUPYIOIUX OPraHOB, W3MEHSIONHUX OOBIYHO
MpOXOJHbIe cedeHus. Jlns mojaepkaHus HEW3MEHHBIX 3HAYCHHU
MepenaioB AaBlICHUsI Ha PETYIUPYIOIUX OpraHax MpeaycMaTphuBacTCs
eIlle YeThIpe JOMOJHUTENBHBIX KOHTYpa. [loMuMo 3TOTO, IMEeT MecTo
elme OJHWH KOHTYp, OOECIICUMBAMOIIUN MOMIepKaHUEe 3alaHHOTO
3HAUEHUS TeMIepaTyphl (BI3KOCTH) KHUIKOTO TOTLTHBA.

2.2, IIpob6sema pery/impoBaHusi ypPOBHA BOJAbI B CY10BbIX
NapOBBIX KOTJIAX

[lapoBeIM  KOTJIOM  MOXHO  Ha3BaTh  BCSKUH  ammapart,
MPUCTIIOCOOJICHHBIN JIJISl OTYYEeHUs BOASIHOTO Tapa C JaBJICHUEM BBIIE
aTMOC(epHOro.

[lapoBble KOTIIBI ¢ 3aMKHYTBIM IIUKJIOM paOOThl MpelHa3HAUYEHBI
Uil obecriedyeHus] HYXJ B HACHIIEHHOM IMape He(TEeHATUBHOIO U
MacCakKUPCKOTo (IoTa.

Bes  eMkocTh  KOTJIa  JleIMTCSt Ha BOJSHOE M TapoBOe
MIPOU3BOJICTBO, T.€B KOTJ€ HEOOXOJUMO IMOJJIEPKUBATH ONTUMAIBHBIN
YPOBEHb BOJIbI, 00ECIEUMBAIOIINN HOPMAIbHYIO pPabOTy KOTIa H
TpebyeMyto CyXocTh (BIaXHOCTH) mapa. [lo Mepe pacxomoBanus mapa
HY’KHO TOTIOJIHATEH KoTen Bojaoi. [lomonnenue (muranue) KoTiia BoJoH
MOXeT OBITh MpPEepPhIBHOW WM HENPEPHIBHBIM B 3aBUCUMOCTU OT
Ha3HA4YeHUs! KOTja, 00bEMa BOJSTHOTO MPOCTPAHCTBA U JPYTUX MPUUYMH
JUISL KaXIOro KOHKpeTHOro kKotia. Ha BcmoMorarenbHBIX KOTJIax
NUTaHWE B OCHOBHOM IIPEphIBHOE, T.€ HAYajo IMOJA4d C MOMEHTa
paboyero HU3LIETO YPOBHS M MpPEKpalleHne ¢ JTOCTHKEHUEM BEPXHEro
YPOBHSL.

Vpogenv 600b1 6 cyoosom naposom kKomne 3aeucum om
MAmMepuanbHo20 U dHep2emudecko20 0ananco8, KOTOpbIe SBISIOTCS
(GYHKIHSIMH KOJIMYECTBA T0J]aBAeMOM MUTATEFHONW BONBI W TOILIHMBA,
MapoMpPOU3BOIUTEILHOCTH KOTJIA U IPYTUX (DaKTOPOB.



s mopmanvHou skcniyamayuu cyo008020 NApoo20 Komid npu
WUPOKOM  UBMEHEHUU HACPY3KU YPOEeHb 600bl 6 KOme OO0NdICeH
no00epHCUBAMBbCA 8 3A0AHHbIX donycmumbvix npeoeiax. lloHmxeHue
YPOBHS BOJBI CBEPX JIOMYCTUMBIX TMPEIACTIOB MOXKET MPUBECTH K
MeperpeBy U BbIXOAY U3 CTPOsl HarpeBaTelbHbIX AJIEMEHTOB KOTJIA.

[Tomumo 3TOTO, TIPU PE3KOM H3MEHEHUH peXKuMa padoThl B KOTJIAX
HaOmomaroTest seienus Hadyxanus. HaOyxaHue BOJBI OOBSCHSICTCS
YBEJIMUEHUEM WHTEHCUBHOCTH TapooOpa3oBaHMs, KOTOPOE BO3HUKAET
32 CYeT IMOBBIIMIEHHOTO TEIIOCOAEPKAHUsI BOJBI 1O OTHOIICHHIO K
CHU3UBIIEMYCS JaBIICHUIO Tlapa MPU PE3KOM YBEITHYCHUU HArpy3Ku
Kotna (pacxoma mapa). [Ipu pe3koM ymeHBINIEHUH Harpy3ku (pacxoja
rapa) MPOUCXOTUT OOpaTHOE SIBJIEHUE, MPU KOTOPOM JaBJIEHUE Mapa
MOBBIIIAETCSI, @ YPOBEHb BOJIbI TOHMKAETCS, HECMOTPSI HA HHTEHCUBHOE
MUTaHUE KOTJIa BOJIOM.

[lepeunciennble 0OCTOATENHCTBA 3HAUUTEIHHO YCIOKHSIOT, a B psiJie
CIy4aeB HE€ MO3BOJISIIOT OCYIIECTBIISITH HaJJIeXkallee peryJupoBaHUeE.
YPOBHSI BOJBI BpPYUHYIO M TpeOylOoT 00s3aTelbHOU )cmaHoeKku 6
CYO0BbIX NAPOBBIX KOMILAX AGMOMAMUYECKUX PeCYIAMOPOS.

2.3. OcHOBHbIE TEXHHYECKHE XapaKTePpUCTUKHU
BCIIOMOIaTE¢JIbHOI0O aABTOHOMHOI'O Fa30pr6HOF0 mapoBoro KoTJjia

KI'B -0,25/3
Tabnuna 1
[Taponpon3BOIUTEIBHOCTD, KI/4 250
PabGoune naBnenune, Mlla 0,3
Temnosoit moTok, kBT 180
CreneHb CyxOCTH Mapa 0,98
KoaddurnmenT nose3noro eldcTBus 0,8
Koaddurnment n3bpITKa BO3yxa 1,22
Temmepatypa yxoasmnmx razon, C 320
Temmnepatypa nutarensHoit Bojbl, C 24
I10BEpXHOCTh HArPEBA,M> 4,1
JlaBnenne TormmBa nepen popceynakoit, Ml la 1,3




[Ipopomxenne Tadbauib! 1

Tommga (Mapka, 'OCT) MoTtopnoe |/Iu3enbHOe
AT 1667-68 |JI-0,2-62
I'OCT305-82
Pacxon TomnuBa, Kr/4 21 19
Y nenbHast TEMJIOTA CrOpaHusl HU3IIAS B 41594 42973
Macce TOIUInBa, KJ[/Kr
Jlnanaszon pabouero nasinenus mnapa, Mlla 0,4
Pabounii ypoBeHb BOABI B KOTJIE OT +20
CpeIHEr0, MM
Bepxuuit u HWKHUN TpeJeNbHbIE YPOBHU +80
BOJIbI B KOTJIE, MM
[loTpeGisiemast MOIITHOCTb, KBT 2,5

Ha nmomarounom amrmapare CO CTOPOHBI TOIIKHM YCTaHOBJICH 3MCCBUK

(paauanvOHHBIN TOILTMBONOAOTPEBATED).

Ha kotnoarperarax KI'B 0,25/3 u KI'B 0,63/5 mogaua Bo3myxa
YCTaHaBIIMBAETCS 3aCIIOHKOH (IINOEPOM) BpPyUHYIO.

dopcyHKa COCTOMT W3 KOpITyca,

CTBOJIA,

pacubUIMBAIOMICH

T'OJIOBKH, HpH)KHMHOﬁ BTYJIKH, paCIIbUIMTCIIA. TOHJII/IBO, HOABOIUMOC K

dopcyHke uepe3 OammMak, TPOXOJIS

TaHIr'CHOUAJIBHBIC  KaHaJIbl

pacClbUIATCIIA, 3aKpPYUUBACTCA W PACIBUIMBACTCA B TOIIKY 4YCEpe3

MPIKAMHOE OTBEPCTHE.

®opcynku kotnoarperaros KI'B 0,25/3 u KI'B 0,63/5 umerot

IMOCTOSHHYIO ITPOU3BOJUTCIIBHOCTD.

Cucrema YIIpaBJICHUA n aBTOMaTHYCCKOM

3alIuUThI

mpeqHa3HauyeHa Ui  aBTOMATHYECKOTO YIPABJICHHUS IPOIECCaMU
TOPEHUST W TUTaHWS, TO €CTh TOJEepKaHUS 3aJaHHBIX 3HAYCHHU
TABJICHUS Tapa, IaBJieHUE TOIJIMBA U YPOBHS BOJIBI B KOTJIC HA BCEX €0
Harpy3kax, a TakXe IpPEeKpalieHHuss TOPEHHs] B TOMKE W BKIIOYCHHS
aBapUIHO-TIPEIYNIPEAUTETIFHON CUTHAIM3AIMA B aBTOMATUYECKOM U
PYYHOM peXuMax padoThI TIPH:

- IpeIeTLHOM JIaBJICHHUH Tapa B KOTJIE;



- MUHHMAaJIHHOM JIaBJICHUH TOILTUBA TOTUTMBA Tepe]l OPCYHKOIM;

- HUKHEM TIpeIeIbHOM YPOBHE BOJIBI B KOTJIE;

- BEpXHEM Ipe/IeIbHOM YPOBHE BOJIbI B KOTJIE;

- cpbIBe U TIoracaHuu Qakxena.

Cucrema ympaBiieHUsST M aBTOMATHYECKOH 3alllUThl BKIIIOYAET B
ceost:

a) peryistop nasienus napa PIIJ[-5A (AO nwmu AOC) Tonbpko st
KI'B 1,0/5;

0) matuuk ypoBHs BoJbI B KoTie Tuna J[Y-III;

B) peine nasnenus PJ[1-OMS-02 wiu PJIK-57;

r) hoTOperre;

€) KJIaraH 3JIeKTPOMarHUTHBIH;

) IIUT aBTOMATHYECKOI0 yIpaBJIeHHUS;

3) PEBYH;

W) JUCTAHIIMOHHBIA 3BOHOK C JIAMIOW W  JUCTAHIIMOHHBIN
BKJIFOYATEN b (€CIIU OHU MPeTyCMOTPEHBI IIPOEKTOM CY/IHA)

Perynstop naBineHus mapa THAPaBIMYECKOTO THUIA IpeIHa3HAYeH
JUIsL TIOJIepKaHus JaBjieHus napa B kotie B mnpexnenax (0,46...0,54)
Mna (4,6...5,4 xrc/cM?) ¥ OTHOCHTENBHOTO COOTHOIIEHHMS ‘“TOTIIMBO-
BO31lyX "~ Ha Harpy3kax 35...100%.

Perynstop mnuTaHus THUIPaBIAYECKOTO THMA TNpeJHA3HAYEH ISt
MoJIZIepKaHusl YPOBHSI BOJBI B KOTJE Ha BCeX Harpyskax B Ipejenax
+20 MM, OT CPEHETO YPOBHSI.

Hatuuk ypoBHs Boael JIV-III mpennaznaueH JUisl BBIKIIOYCHHUS
KOTJioarperara u BKJIFOUCHUS aBaApUUHO-TIPENYIPETATETLHON
CUTHAJIM3ALUU TPH JIOCTHKEHUM BEPXHEr0 M HUKHErO MpeAesbHOrO
ypoBH$ BOJIbI B KoTiie £80 MM OT cpefHero ypoBHsi. Ha kotnoarperatax
KI'B 0,25/3 u KI'B 0,63/5 ycraHoBiIeH BTOpO#l IaT4uMK YpPOBHS,
KOTOPBIA MpeHa3HAYEH sl YIIPaBJICHUS ToJjaueld BObI B KOTEJ IIyTeM
BKJIFOYEHHS NMUTATEIBHOIO Hacoca MpU HU3LIEM YPOBHE BOJBI B KOTJIE
npu 20 MM ¥ BBIKITIOUEHHUS €TO MPHU BBICIIIEM YPOBHE BOJIBI B KOTIIe +20
MM I10 BOJIOyKa3aTellto.

Ha kotnmoarperare yctanosneHsl Tpu pese nasienus PJIK-57:



a) pene paboyero JaBieHUs — JUIsS TOJJepXKaHUs JaBJIeHUS Hapa B
paboueM AuanazoHe BKIIOYEHUEM U BBIKIIOUEHUEM KOTJIoarperara;

0) pene MpeaesbHOTO JNaBJIeHUS — JJIsl MPEeKpaIleHUus TOPeHUs Mpu
JOCTMKEHUU TPEHECIBbHOIO 3HAYEHUs] JABJIEHUS W BKJIKOYEHUS
aBapUUHO-TIPENYIIPEIUTETBHON CUTHAIN3AINN;

B) pejie MUHUMAJIBHOTO JaBJIEHHUS] TOIUIMBA — I IpEeKpalieHus
TOPEHUs] TPHU CHWXXEHHM JIaBJIICHHWSI TOIUIMBA JIO MHUHUMAJIBHOIO
3HAYEHUSI.

2.4. CucremMa aBTOMATHYECKOI'0 PeryJTMPOBaHHA YPOBHSI BOJbI B
CYAOBBIX MAPOBBIX KOTJIaX

Paccmampusaeman cucmema aemomamuuecko2o pecyiuposanus
(puc. 1) npeonasznauena ona nodoepicanusi NOCMOAHHO20 YPOBHSL 600bl
6 CYO0BOM NAPOBOM KOMm.le.

Jannas  cucmema asmomamuuecko20 — pe2yiupoeaHus — umeem
peyiiamop BKIKOYAOIIUIN:

- Membpannoe usmepumenvroe ycmpoiicmeo — 1,

- Yeunumenvnoe 6ooanoe pene —11;

- [lopwinesou cepgomomop — 111.

MemOpanHOe U3MEpHUTEIbHOE YCTPOHCTBO H3MEpsieT pa3HOCTh
YpOBHE# BOJABI B MapOBOJASTHOM OapabaHe KoTia / M B YCTAaHOBJICHHOM
HaJ HUM KOHJEHCAIMOHHOM cocyzae 2. bosbluas 4acTb U3MEPSIEMOIO
crosiba Boabl Ah ypaBHOBEIIUBAETCS Tpy3oM /2, ocTajbHas 4acTh —
HaTsDKeHWeM 1npyxusbl [//. Hamuume rpy3a /2 1mo3BoiseT B
3HAYUTEJIbHOM CTEleHN CHU3UTH BIMSIHUE KauKH Cy/HA HAa U3MEHEHHE
BEJIMYUHBI CTOJ0A JKUAKOCTH Ah, Tak Kak W3MEHEHHE YCWIUS Ha
MeMOpany oT 4k 1 oT rpy3a /2 TPOUCXOJISIT IO OJTMHAKOBOMY 3aKOHY.

Banuk 4 BbIBeIeH U3 KOpIyca HM3MEPUTEIBHOIO YCTPOWCTBA M
pasMelieH B KOpPIyCce YCHJIMTEIBHOIO pelie 4Yepe3 pe3nHOBOE
YVIUIOTHEHHE, KOTOpOE€ TIpU BpalleHWM BajJuKa padoTaeT Ha
CKpyYMBaHUE, HE CO3/laBas 3aMETHOTO COMPOTHBICHUS (TIOBOPOT
BaluMka He npeBbplmaer 1...2°). Ha cBOOOZHOM KOHIlE BajuKa
yKpeIjieHa CTpyHHas TpyOka 6 ycuiuTenpHOTO pene. B kopmyc
YCUJIUTEJNBHOIO pejie BCTaBJIIEHO COILUIO 5, Yepe3 KOTOpoe I0JaeTcs
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pabouass Bojma K crpyiiHON TpyOke. CTpysi BOJIBI, BBITEKArOIIas W3
CTpyiHOU TpyOKH, MOMajaeT B MPHEMHBIE COIUIA, YCTAHOBJICHHBIE B
HIDKHEH KpBITKe pene. B yctanoBuBIIEMcs pesxuMe cTpyliHast TpyOka 6
HaXOJUTCSI B CPEHEM IOJI0KEHUH U JIaBJIEHWE Ha BBIXOJIE U3 JIEBOTO U
[IPaBOro MPUEMHOIO COTLIAa OJJUHAKOBO.

2
1 £ 2 L.
=]
: 5
l ._'_\]: .
g 8.1
X || ;
A A= : -
12 = B e ;
[Tpoaysanne
all i
3 " Boaa
11 10 e 18

Pucynox 1. IlpuninumnuanpHas cXema CHCTEMBI aBTOMATHYECKOTO
peryJIrpoBaHus c OJIHOUMITYJTHCHBIM MPOMOPIUOHATEHBIM
pPEryJsiTOpoM IO YpoBHIO Bojabl: | — memOpaHHOe wu3MepUTEIbHOE
yctpoiictBo; I — ycunurtensHoe BoasiHoe pene; Il —mopinHeBoi
cepBoMoTOp; 1 — mapoBojsiHON OapabaH; 2 KOHIACHCAITMOHHBIA cocyd; 3
— ppuar; 4 — Banuk; 5 — comno; 6 — crpyiiHas TpyOka; 7 —
perynupyoomuii kinamnan;, 8 — o0BogHOU KiamaH; 9 — mopinens; 10 —
NUTaTeNbHbIN  KimamaH; 11 — mpyxuHa oOpatHOM cBsizm; 12 —
YPaBHOBEIUBAKOIIUN TPY3.



IIpu nownudiceHuu YposHsa 600bl 6 NAPOBOOAHOM Oapabane Komid
BeJIMYMHA CTOJN0A BOJBI, JEHCTBYIOIIas Ha MeMOpaHy HW3MEpUTeIs
CHHU3Y BBEpX, yBenuuuBaetcs. MemOpaHa uepe3 pbryar 3 pa3BopaunBaeT
BaJMK 4, a BMECTE C HUM U CTPYHHYIO TPYOKY 6 IO 4acOBOH CTpEJIKe.
JlaBneHue B mpaBOM IPUEMHOM COTUIEe Bo3pacTaeT, a -0.051 Tc B neBom
ymenbiraercs. lloxg gelicTBueM BO3HHKIIEro Iepenana JaBiIeHUS
nopiueHs 9 cepBoMoTOpa NepeMeniaeTcs BHU3, OTKPbIBast MUTATEIbHBIN
kinanaH /0 W yBenmuuuBas Mojady BOJBl B KoTeld. OIHOBpEMEHHO
W3MEHUTCS YCUIIUE CO CTOPOHBI MPYKUHBI /[ (OTpUTIaTeIbHAS KECTKas
oOparHasi CBSi3b), B pe3yjbTare 4yero crpyilHas TpyOka 6 B HOBOM
YCTAaHOBUBILIEMCSl pEeXHUME 3aiiMeT cpejHee IOJIoKeHue mpu Oosee
HU3KOM YPOBHE BOJBI B IAPOBOISIHOM OapabaHe KoTJa.

Ilpu noeviutenuu ypoeHs 600bi 6 NAPOGOOSHOM Oapabane Komid
MeMOpaHa MOBOpayMBaeT BaJUK 4 W CTPYHHYIO TPYyOKy 6 TNpOTUB
YacOBOHM CTpeNIKH, CEpBOMOTOP IMPUKpPHIBAET MUTATENIbHBIN KianaH /0,
yMEHbIIIas oJlauy BOJBI B KOTEN. Y CUJINE MPYKUHBI /[ yBeTTMUUBaAETCS,
Y HOBBIH paBHOBECHBIA PEKUM HACTyMaeT MpH 0oJiee BHICOKOM YpOBHE
BOJIbI B IaPOBOJISIHOM OapabaHe KoTJa.

TakuMm 00pa3zom, TaHHBIM PeryasTop NOIEPKUBAET YPOBEHD BOJIBI B
KOTJIE C ONpEIENCHHON CTeNeHbI0 HEPaBHOMEPHOCTH. YCTaHOBKa
3aJJaHHOTO YpPOBHS BOJBL, a TaKXe KOPPEKIUs €ro TOJIOKEHUs
OCYIIECTBIISIOTCS HAaYaJIbHBIM HaTSKEHHEeM MpYyKuHbl [/. Benuuuna
HEPaBHOMEPHOCTU IO YPOBHIO BOJBI MOXKET PEeryIupoBaThCS TOUKOU
MOJIBECKU TPYXHUHBI [/ K pbluary Bajguka 4 JIu0O0 KEeCTKOCTBIO
MPYXKUHBI (OCYIIECTBIISIETCS. METOJIOM 3aMEHbl HCXOJHON MPYKUHBI
MPYKUHOM C IPYroi KECTKOCTHIO WX € APYTHUM KOJIMYECTBOM pabounX
BUTKOB). Bpemsi cpabarbiBaHUsI c€pBOMOTOpA PETYIUPYETCSl CTEHNEHBIO
OTKpBITUSL ~ perynupyromiero kimamaHa 7. PyyHoe ympaBieHue
OCYIIECTBIISIETCS PU OTKPHITOM OOBOJHOM KJlanaHe §.
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2.5. Knaccuduxanusi cHCTEMbI ABTOMATHYECKOT0
peryJITupoBaHusl YPOBHS BOIbI

Paccmampusaemasn cucmema agmomamuiecko2o pe2ynuposansl
MOJKeT OBITh ONKCaHa CIICAYIOMUMHU apaMeTpaMHu:

- O0vexmom pe2ynupoearus SIBISETCS TApOBOITHON OapadaH
cynoBoro napoBoro kotia KBA —0,65/5;

- Pecynamopom siBnsieTcsi COBOKYIHOCTh MEMOPAHHOTO
M3MEPUTENHHOTO YCTPOUCTBA, YCUITUTEIIEHOTO BOJSTHOTO pejie U
MIOPIIHEBOTO CEPBOMOTOPA;

- Peaynupyemoii 6enuyunot SBnsieTcst ypoBeHb BOJIBI B TAPOBOISTHOM
OGapabaHe CyI0BOTO IMapOBOTO KOTJIA;

- Pecynupyrowum 6o30eticmeuem siBIsieTcs mojava MUTATEIbHON
BOJBI B CYJIOBOM TTApOBOM KOTEI;

- Haepyskoti sBrsieTcst pacxo/1 mapa mo moTpeOuTeNsM.

Paccmampusaemasn cucmema agmomamuiecko2o pe2ynuposansl
MOJKeT OBITh ONHCaHA COTJIACHO KIaccu(UKaIIN:

- Ilo nasnauenuro — crabunmsupyroias (Tpedyemoe 3HaUCHUE
YPOBHS BOJIBI B TAPOBOITHOM OapadaHe KOTJIa 0CTaeTCsl HEM3MEHHBIM);

- Ilo npunyuny pezynupogarus — 110 OTKIIOHEHHIO (IT01a4a
MUATATENBHOM BOJIBI B MAPOBOASHON OapabaH KOTa MPOUCXOAUT TOIBKO
1OCJIe OTKJIOHEHHUS YPOBHS BOJIBI B OapadaHe oT TpeOyemMoro 3HaYeHus);

- [1o 3axony pezynuposanus — IponopHroHaIbHas (OTKPBITHE
KJIallaHa TMoJJauy MUTaTeNIbHOM BOJIbI B TapOBOSTHON OapabaH KOTia
MIPONOPIIMOHAIEHO OTKJIOHEHUIO YPOBHS BOJIBI B OapabaHe OT
TpeOdyeMoro 3HAYCHHS);

- Ilo nanuuuro obpamnoii ceéa3u — 3aMKHyTas (AelicTBre
YCHJIATEIHHOTO BOSHOTO pelie, KOHTPOJIUPYETCS )KeCTKON Py KUHOM,
BBINOJIHSIONIEH poJIb 00paTHOM CBSI3M);

- Ilo nanuuuio ycunumeris — HeIPSMOTO eUcTBUS (elicTBHe
MeMOpaHHOTO U3MEPHUTEIHHOIO YCTPOMCTBA MepeaeTcsl Ha MOPIITHEBOK
CEpPBOMOTOP Uepe3 YCUIIUTENbHOE BOSHOE pelie);

- Ilo 6udy ucnonvsyemoti snepeuu — TUIpaBINYECKas;

- Ilo xapaxmepy cuenanoe — HenpepbIBHASL.
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BbiBon  ypaBHeHHsT ~JIMHAMHMKH KOTJIa Kak  00beKTa
peryJiupoBaHus

1. CynoBoil mapoBOi KOTENl C €CTECTBEHHOW IMPKYJISIIHEH
MPEJICTABIISIETCS KaK €IMHAsi €MKOCTb, B KOTOPOM aKKyMYJIUPYETCS
TEILIO.

2. [IpeneGperaem WHEPIUOHHBIMU CBOMCTBaMHU
naporeperpeBaress.

3. PaccmarpuBaeTcs TOJNBKO MapOBOASHON TPaKT KOTJIA, MPH
HTOM HE 3aTParuBaeTCs ra30BO3TyIIHBIA TPAKT.

4. [IpeneOperaeM (pU3MUIESCKAM TEIIJIOM TOTUIMBA, TATATEIILHOM
BOJIbI M BO3/yXa [10/1aBa€MOr0 B TOIIKY KOTJIA.

5. Kos¢pdumment  wm30bITKAa  BO3AyXa @  HPUHHUMAEM

OIITUMAJIBHBIM U IIOCTOSHHBIM IIpH JIFOOBIX HarpyskKax KoTJia.

DKCIIepUMEHTAIBHBIC ~ HCCIICIOBAHUS  JIMHAMUYECKUX  CBOMCTB
CYJIOBBIX KOTJIOB IOKAa3bIBAIOT, YTO MPHU BO3MYIIEHUSX KaK BHEITHUX
(pacxon mapa), Tak M BHYTPEHHHX (pacxoJi TOILUIMBA) pa3TOHHBIE
XapaKTepUCTUKU MO JABICHUIO Mapa HECYIIECTBEHHO OTIUYAIOTCS OT
Pa3TOHHBIX XapaKTePUCTHK OJIHOEMKOCTHBIX OOBEKTOB €O clabo
BBIpOKEHHBIM  CaMOBBIpaBHHBaHHEM. Takum  oOpa3oMm, uMeeM
VIPOIICHHOE ypaBHEHNE JTUHAMUKH KOTJIa KaKk 00BEKTa PEeryJTUPOBAHUS
JABJICHUS Mapa — ypaBHEHUE OJJHOEMKOCTHOTO YCTOMYUBOTO OOBEKTA!

T, *% +Z0n = Um -2 Q)

72 — Bpemsi pa3roHa KOTJa IO JABJICHHUIO IMapa — BPEeMs, B TCUCHHE
KOTOPOTO OTHOCHTENFHOE W3MEHEHHE [aBJICHHSI TMapa JOCTUTaeT
BEeITUYMHBI, PAaBHOW OTHOCHTEIHLHOMY CTYINEHUATOMY H3MEHEHUIO Up
W /A, C:
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_ Apy

On = = — OTHOCHUTCIIbHOC U3MCHCHUEC OAAaBJICHUA I1apa,
LE
ag
Um = o - OTHOCHTCJIBPHOC HW3MCHCHHUEC II0ABOJA TCIlJIa K
itk

napooOpa3yroIeit 9acTH KOTJa;

AD

Dmax

A= — OTHOCHUTEJIbHOE U3MEHEHNE IapOBOM Harpy3KH;

KonuyecTBo Telia, akKyMyJIMPOBAaHHOTO B KOTJIE, MOXET OBITH
ompeneneHo kak Or = Ap * ppu

Ap — k03P PUIHIEHT aKKYMYJISIIUH TeIUIa 00pa3yIoeld YacTh KOoTia,
MOKA3bIBAIOIINM, CKOJIBKO HYXHO IOJBECTH (WJIM OTBECTH) TeIUia K
napooOpa3yroleil 4acTi KOTJIa, YTOOBI JIaBJICHHE Tapa W3MEHUJIOCH Ha
kec/em?;

P., — naBleHMe Tapa TNpH HOMHUHAIBHOH HArpyske, xec/cm’.
3HaueHne 4p MOXKET OBITh OIIPEJICIICHO 110 (OopMYJIe:

Ap=as* Vet an *Vu+ am*Gu

TIIe s, dp, Ay — KOIDOUIMECHTHI, XapaKTEPU3YIOIIHE COOTBETCTBEHHO
JIOJTFO BOJIBI, TTapa U MeTajllia B OOIIEH TEIUIOBON aKKyMYJISIIIAU KOTJIa;

Vs, V, — 00beMbI BOJIBI U TIapa B KOTIIE, M
G, — Macca MeTaja KoTiia, KT

Koadduuuentst as, ap, ay MOryT ObITH ONpeAeeHbl U3 TaOJHIl
BOJISIHOTO I1apa Kak:

di’ T dp'

i ® — E——
== TR 9Py,
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a8, = Eﬁs(%}sll}s

KomuuectBo TCIlJ1a, OTBECACHHOI'O U3 KOTJIAa:

Q=D(i"i"),

rae D — pacxoj mapa — MAcmopTHAs HapONPOU3BOAMTEIHHOCTD
KOTJa, KI/c;

Torma Bpems pasrona (c).

= AP

T, =% =20 )
g BiE—ig)

ip — DHTAJBIUS BOJBI, KKaJI/KT;

KoadduimenT camoBBIpaBHUBAHUS MOXKET OBITh OINpeAeNieH Kak
Oe3pa3MepHas pa3HOCTh YaCTHBIX MPOU3BOJHBIX 10 OTBOAY U MOJBOIY
Teria K mapooOpasyroliei yactu Kotia:

z:(ﬁ_ﬂ)*_ﬁi@)

dPy,  dPy) Qp max

rae Op = D(i —ip) = O — KOTUYECTBO TEIlJIa, OTBEACHHOE C TTapOM;
Or = BQ,"n — K0n1M4ecTBO TeIlIa, MOJBEIEHHOE C TOILNINBOM;

Ecin ypaBHEHUE (1) pa3zenuTs Ha KO3 PUIUEHT
CaMOBBIpaBHHMBAaHUS Z, TO TOJIYUYHTCS TMpeJcTaBIsioniee CcoOoi
KJIacCU4ecKyto popmy 3amucu qudhepeHInaTLHOTO YPABHCHHUS

14



d m sE "
Ty * :; t @, =Kp* (i —4)(4)

rrne To — mocTosiHHAS BpeMeHH 00BeKTa peryIupOBaHHs, C;
Ko — ko3 dunueHT ycuneHus o0beKTa.

2.6. Omnpenenenne KkKod3pPUIHEHTOB YpaBHeHHS JHHAMHKH
00beKTa peryJIupoBaHuUsl

CymecTByeT 1Ba MeTOja onpeeneHus: Ko3)QUImueHToB ypaBHEHUS
JTUHAMUKHA o0BeKTa peryampoBaHus: aHAJIMTUYECKUN u
rpadoanaymTryeckuii. IlepBbIii W3 HHUX CBfA3aH C ONpEJCIICHUEM
KOHCTPYKTUBHBIX W TEIUIOTEXHUYECKUX XapaKTEPUCTHK, YTO IOPOH
ObIBaeT 3aTPyJHUTEIHLHO B CYJOBBIX YCIOBHUSIX U K TOMY ke TpeOyeT
MHOTO BpPeMEHH Ha 00pabOTKy MOIy4YeHHBIX JaHHBIX. BTopoit meTon
0oJiee TPUKWICS B UHKEHEPHOU MPAKTUKE, IPOCT B UCIOJIb30BaHUU U
SKOHOMHBI BO BpeMEHHU. 3aK/I04aeTcs OH B CHSTUU PA3TOHHOMN
XapaKTepUCTUKU MO KaHalIy pEeryJHpoOBaHUsl IyTeM HaHECEHUs
CTYIIEHYaTOro0 BO3MYILIEHUS! Ha OO0BEKT peryinupoBanus. llpu cweme
Pa3rOHHOM XapaKTepUCTUKHN CUCTEMY aBTOMATHYECKOTO PEryJIMpOBaHUS
pa3MBIKaIOT, T.€., 00BEKT OTCOEAUHSIOT OT peryisropa. Bosmyiuenue
0OBIYHO HaHOCUTCsA peryimpytomuM opranom (PO), B manHO#
KypcoBoi  paboTe pojib  PEryJHpyIOIIEr0o OpraHa  BBINOJHSET
PEryIUpPYIOMNMA TOITUBHBIN KJIallaH, IyTeM U3MEHEHUS €r0 MOJI0KEHUs
Ha HEOOJBIIYI0 BEIMYMHY. DTa BETUYMHA BO3MYIICHHS BBIOMpPAETCS
Tak, 4YTOObl M3MEHEHHE BBIXOJHOTO TMapaMeTrpa HE BBIXOAWIO 3a
TEXHOJIOTMYECKHU JIONYCTUMYIO BelIMUMHYy. B Hamewm ciiydae BeIn4yuHa
BO3MYIIAIOIIET0 BO3ACUCTBUS (CTYNEHYATOTO OTKPBITUS TOIUIMBHOIO
KJIallaHa) COCTABJISAET:
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My — My

My —
m max

Ecnu o0BexT sBiseTcs HEYCTOWYMBBIM WM HEHUTpaIbHBIM, TO
CHUMAIOT 4YacTh pPAa3TOHHOW XapaKTEePUCTUKH C  JOMYCTHUMBIMHU
OTKJIOHEHUSIMU BBIXOJHOM BENWUYUHBL JIJii peructpanuu BeTUUHHBI
OTKIJIOHEHUS PETYIMPYEMOTO TTapamMeTpa MCIONIB3YIOT Oe3HHEePITHOHHBIC
TOYHBIE WM3MEPHUTEIbHBIE MPHOOPHI, CAMOIHUCIBL, NUICH(POBBIE WA
3armoMuHaronme ocuiorpadsl. [Ipu pydHoil perucrpanuy pa3roHHON
XapaKTEePUCTUKN CHUMAIOT TIOKa3aHUsI H3MEPUTEIHLHOTO MprOopa depes3
paBHBIC TPOMEXYTKHA BpeMeHH At (MO 3aJaHui0 KypcoBOM paboThI,
Hanpumep At=13c.)

Jist onipeniesieHust MOCTOSIHHOW BpeMeHU 00BbEeKTa PeryJIupoBaHus Ha
pa3rOHHOM XapaKTepUCTUKE MPOBOJUM K3 TOUKH Hadajla KOOPAUHAT
KacaTellbHyl0 K KpuBoil. JloBenst kacaTelbHYIO /10 YPOBHSI (JIMHUHM)
YCTaHOBUBILETOCSI COCTOSIHUS, MOJTy4YaeM TOUKY nepeceueHus. U3 stoi
TOYKA K OCH BpPEMEHHU IMPOBOJMM NEpHeHAUKYJsAp. PaccrosHue ot
Hayajla KpUBOM pPa3TOHHOM XapaKTepUCTUKU JI0 TOUYKU IEpeceueHUs
MepHEHIUKYJIsIpa ¢ OChI0 BpeMeHH umeeT Bu T .

C pa3roHHOW XapaKTEPUCTHKH TaK¥Ke OTpPeaeIIsIeM (o , Lo

Otcrona 1o wu3BecTHOH Qopmyse ompenensieM Kod(pOUIHESHT
ycuiieHus: 00beKTa
_%

K
= Ha

C yueToM BbIIE HAMUCAHHOTO 3alMIIEM THUIIOBOE YpaBHEHUE
JTUHAMUKHU KOTJIa KaK 00beKTa peryJIMpoBaHusl 110 JaBJIECHUIO Mapa:
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d (1]
To'* d: +@, = Ky* (g —4)

2.7 OyHKIHOHAJBHAS cXeMa CHCTEMbI aBTOMATHY€CKOT0
peryJiMpoBaHus
DYHKYUOHANBHASL CXeMd CUCEMbL A8MOMAMUYECcKO20

pezynuposanus MpeAcTaBisieT COO0H COBOKYNTHOCTD (DYHKIIMOHABHBIX

0JIOKOB (PUCYHOK 2), BBITIOJTHSIONINX ONpee/ICHHbIC ()YHKITUH.

1y v et e 0 ope Y e |0
3
KOC |-

Pucynok 2. @yHKIIMOHAIbHAS CXeMa CUCTEMBI aBTOMATHYECKOTO
peryIupoBaHUsl.

I nasnvimu snemenmamu cucmemvl a8MOMAMUIECKO20
pezynuposanus SIBISIOTCS ClieAytonme GyHKIIMOHATEHBIE OJIOKH:

- H3mepumenwvroe ycmpoiicmeo (1Y) — BerauciseT pa3Hoctsb ¢
MeX/1y 3aJJaHHBIM (3 U U3MEPEHHBIM (U 3HAUEHUSIMU PETYITUPYEMOi
BEITMYMHEI (YPOBEHB BOJIBI B TAPOBOITHOM OapabaHe KOTia) 1
(dopMupyeT OMMUOKY peryIMpoBaHus # (Yroj MoBOpOTa BallKa
MeMOPaHHOTO U3MEPHUTEIHLHOTO YCTPONCTBA);

- Veunumenws (Y) — 3a c4et sHepruu BHEITHETO UCTOYHHKA (BOIA
1oJlaBaeMasi B yCUJIMTEIbHOE BOISIHOE pelie) YCUIIUBAECT CUTHAI
OIIMOKHU PEeTyJIUPOBaHUs #, 10 BETUUUHEI ¢ (JIaBJICHHE Ha BBIXOJE U3
MPUEMHBIX COTIENT YCUITUTEBHOTO BOJISTHOE peJie), JOCTAaTOYHOU ISt
yIpaBlI€HUS! UCIIOTHUTENILHBIM YCTPOHUCTBOM (TIOPIITHEBBIM
CEPBOMOTOPOM);
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- Ucnonnumenvuoiii mexanusm (MM) — npeoOpasyeT BBIXOTHOM
CUTHAJI yCUJIMTEJS 0 B IEPEMEIIEHUE PETyIUPYIOIIEero opraHa i
(mepemMelnenue mopITHS CEPBOMOTOPA);

- Pecynupyrowuii opean (PO) — Bo3eiicTByeT (epemMernieHme mroka

KJIallaHa Mojja4yu MUTaTebHOW BOJIbI) HAa OOBEKT PeryIMpOBaHUS
MyTeM U3MEHEHHUSI €T0 MPOIMYyCKHOW CITIOCOOHOCTH g

- O0vexm pecynuposarus (OP) — ycTpoiicTBO (TapoBOASHOM
OapabaH KOTJIa), B KOTOPOM OCYIIIECTBIISICTCS TEXHUUECKUH TIpoIiece,
TIOIJIEXKAIUNA PETYIUPOBAHUIO.

- Kecmras oopamuas ceazs (JKOC) — cBsi3b (IpyKuHA,
KOHTPOJIMPYIOIIast JeHCTBUE YCHIUTEIHLHOTO BOJSHOTO pelie), Mpu
KOTOPOii B T0O00I MOMEHT BpEMEHHU Ha BXOJ YCHIUTEISI
(YcUnmuTeIhHOTO BOASTHOTO pejie) MOCTYNaeT CUTHAI [OC
MPOMOPIUOHATBHBIN BBIXOJHOMY CHTHATY UCTIOTHUTEIEHOTO
MexaHu3Ma (TIOPIITHST CEPBOMOTOPA) .

3 Bo16op onTHMAJBHBIX IAPAMETPOB CHCTEMBI
ABTOMATHYECKOI0 PeryJTHPOBAHUSA

3.1 [losryyenne nmepexaToIHbIX (PYHKIUIH 00bEKTA
peryJiMpoBaHus

Ha omxnonenue ypoeHs 600b1 6 napo6ooaHom bapabane Komia
O0OHOBPEMEHHO GNIUAIOM MAMEPUATLHBIU U IHEPLeMUYECKUL OALANCHI.

[ToaTOoMy ¢ JOCTaTOUHOM ISl PEIIeHHUS TPAKTHICCKUX 3a/1au
TOYHOCTBIO CY00601 NApOGoU Komei, Kak 00beKT PeryJIupoBaHusl,
MOdHCEM PACCMAMPUBAMBCSL KAK O8YXbEMKOCMHbLU 00beKm,
COCMOAWUL U3 08YX NAPANIENbHO COCOUHEHHBIX (DYHKYUOHATbHBIX
0110k06 (PUCYHOK 3):

- Humezpupyrowuit 610k (V1) — 6710k B KOTOPOM BXOIHO#M
BEJIMUMHOH SIBJISIETCS OaIaHC 1MOIBOA BOJIBI ¢ M OTBOJIA Tapa A, a
BBIXOJTHOW BEJIMUUHOM SIBIISIETCS YPOBEHB BOJIBI B TAPOBOITHOM
Oapabane KoTia @6/,

- Anepuoouueckuii 610k (AllB) — 670K B KOTOPOM BXOTHOM
BEJIMYMHOH SIBJISICTCS] H3MEHEHHUE JTABJICHUS T1apa (n, a BBIXOTHOU
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BEJIMYMHON SIBJISIETCS] YPOBEHB BOBI B ITAPOBOISTHOM OapabaHe KoTia
p62.

I:I::lll AI—I-E [“P'B_'

"F’kl P = "Ii!sal+':“F|-_"

b

Pucynok 3. @yHKIIMOHA/IbHAS CXeMa 00BEKTA PETYJIUPOBAHHUS.

B coomeemcmeuu ¢ (hynxyuonanonoil cxemoti 00vekma
pe2ynuposanus Mo2ym Ovlms NOIYUeHbL €20 nepedamoyHbvle PYHKYUU
€20 211eMEeHMO8:

0s =Wus (p) *m +Wans (p) X,

@s=W us(p) *Woc (p) X (8- A)+Wans (p) *¢n .

Ilepedamoynas yHxyus snemeHma cpagHeHus Moxcem Ovimo
npeocmasiiena ciedyrouum onepamopHuiM YpPasHeHUeM:

Wie ( p) = Ksc .

llepeoamounas gpynkyus unmezpupyrouje2o 010Ka Modxcem oblmo

npeocmasiiena ciedyrouum onepamopHuiM YPaGHeHUeM:

WJE (pj =

T, *p

Ilepedamoynasn pynxyus anepuoouyeckoeo 610Kka moxcem Ovimo
npeocmasiiena ciedyruum onepamopHuiM YpasHeHuem:

K
Wans (@) = —7 sp+1

=

B peszynomame noocmarnosku modicem 0vbimv NOAYHUEHO 8bIPAINCEHUE
suoa:

1 g

Tpep+1

‘;JE:T:WRKEC*(E_"U_ @, .
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B pe3ynbrare nuHaMuKa ypoBHS BOJIBI B TAPOBOISIHOM OapabaHe
KOTJIa MOYET OBITh ONKCaHa CJICAYIOIUM OTIePAaTOPHBIM YPaBHEHUEM:

T,*p*(Ty*p+1) =g,
=(Ty*p+1)*K *(g-A)—K=T,*p*g,

JlnHaMuKa ypoBHS BOJIBI B TApOBOASTHOM OapabaHe KOTjIa MOXKET
OBITH OMHcaHa cleAymuM auddepeHInaTbHbIM YpaBHEHUEM:

2
@, do, dg,
T, =T, = K=
1 . dt9+dr+ dt
dg di
—K_ *(T,* ———)+ i
(-2 )+ 0 - )

B BbIenpuBeICHHBIX YPAaBHEHUSIX: (P — OTHOCUTEIIEHOE
MpUpaIleHre YPOBHS BOJIBI B TAPOBOASTHOM OapabaHe KOTJa; On —
OTHOCHUTEJIbHOE MIpUpallleHre AaBJICHUs Mapa Ha BBIXO/IE U3 KOTia; g —
OTHOCHUTEIJIbHOE U3MEHEHHE MPOITYCKHOM CITIOCOOHOCTU MUTATETLHOTO
KJIarlaHa KoTJia (BIHsieT Ha KOJIMYECTBO BOBI MOCTYMAIOIIEH B KOTEN); A
— OTHOCHUTENIbHOE U3MEHEHHE MPOITYCKHOW CITOCOOHOCTH MaHEBPOBOTO
KJIariaHa TypOUHBI (BIUSET Ha KOJMYECTBO Mapa yXOISIIEro U3 KoTia);

T1 — Bpems pa3roHa KOTJja 1o YPOBHIO BOJIbI; T2 — Bpemsi pa3roHa
KoTJa o HaOyxauuto; K — 6e3pazmepHblit KO3 PUIIMEHT YCUIeHUS,
CBSI3BIBAIOIIUI TIEpeMeleHre MaHEBPOBOIO KJlaniaHa TypOUHBI €O
CKOpOCThIO TapoobpazoBanus; Ky — 06e3pazmepHsiit ko3 dunmeHt
YCHJICHUS JIEMEHTA CPABHEHHSI.

3.2 Pacuem yucieHHbIX KOIPPuuuenmoes nepeoamounplx
yukyuil o0vexkma pecyiuposanus

OCHOBHBIMU YHCIIEHHBIMU K03 (QUITMEHTaMU, BXOJISIIAMHI B COCTaB
nepenaTouHbIX QYHKIUN 00BEKTa peryTHPOBAHUS, SIBIISTFOTCSI
6e3pazmepHubie ko3 dunments yermnenus K u Kse, Bpems pasrona
KOTJIa 10 YPOBHIO BOJII 11, a TaK¥Ke BpeMs pa3roHa KoTJia Mo
HaOyxanuto T>.

Kosgppuyuenm ycunenus, K:

K = 0,90 — npunumaemcs u3 onelma dKcniyamayuu.
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Koogppuyuenm ycunenus, K.:

K sc = 1,00 — npunumaemcs uz onvima skKCnLyamayui.

BpeMﬁ pa3roHa KoTJia o ypoBHIO BOJAbI — MAKCUMAJIbHOC BpEMS, HA

KOTOPOC XBAaTUT 06'LeMa, 3aK/IIFOYCHHOI'0 MCXKY BEPXHUM U HUXKHUM
JO0IMYCTUMBIMU YPOBHSAMM BOJBI B KOTJIC, IIPU MAaKCUMAJILHOM PAaCcXo1e
mapa 1 OTCYTCTBUH ITOJa49X BOJEI.

Llaponpouseooumenvnocms komia, D:

D = 630,00 ke / u — 3a0an0 no ycnosuro.
Ilaponpoussooumenvrocme 3eprkana ucnapenus komia, R:
R = 740,00 ke /(M? X u) — 3a0ano no ycnosuo.
Kosgppuyuenm nacpyscennocmu komna, d:

d = 50,00 % — 3a0ano no ycuoguro.

Maxcumanvroe uzmenenue ypoeHs Komiogou 600wl, Ah:
Dh = 0,50 m — 3a0arno no ycnosuio.

IInomnocmos Kom1060U 6000L, pg:

900,00 ke / M 6 r = — npunUMaemcs u3 OnLIMa SKCANYAMAYUL.
IInomnocme nepecpemozo napa, pn:
5,00 ke / M nr = — npunumMaemcs us onbIMa SKCNIYAmayi.

IInowaow seprana ucnapenus komaa, F:
d D 50 630

it - — = &

F = ;
100 R 100 740
Bpems pazeona komaa no ypoeHio 6oowl, T;:

% 0,43m7

100-(p, — p,)- Ak 100-(900.00— 5.00)- 0.50
T1=F-%=043- ( ) ~0.60y ~
D.d 630,00-50,00
~2177.03¢.

Bpems pa3rona koTiia o HaO0yXaHHIO — MaKCUMaIBHOE BpeMsl,

He00X0IMMO€E Ha U3MEHEHNUE YPOBHSI BOJBI B KOTJIE BCIIEACTBHE
W3MEHEHHUs 00beMa MapoBOIIHON cMecH TP pe3KOM HapyIIeHUU
pexxuma padoThl KOTJIa.

Obwem napa noo 3epkaiom ucnaperus komia, V:
V=FxAh=043%0,50= 0,21 M.
Bpems paseona komna no nadoyxanuro, T5:
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100-p, K 1900.00-
i I el gy OO0 0
: D-d 630,00-50.00
~197027 ¢

Ilepeoamoynas ynxyus unmepupyiowjeco 610Ka:

1
Wlp)=————
P 2177.03-p°

Ilepeoamounas ghynxyus anepuoouyecko2o OJoKa.
090
197027 p+1°

H?(ﬁiﬁc ]_

Ha ocHOBaHMM BBIIIECKA3aHHOIO CJIEYyEeT OTMETUTh, YTO U3MEHEHUE
JIaBJICHUS 11apa CYLIECTBEHHO BIIMSIET HAa YPOBEHb BOJIBI B IAPOBOISTHOM
OapabaHe KOTJIa, TOTJla KaKk M3MEHEHUE YPOBHS BOJIbI Ha JJaBJICHHUE Mapa
B KOTJIe He BiusieT. ClieZjoBaTeIbHO, CBOMCTBOM CaMOPEryIMPOBAHUS
10 YPOBHIO BOJBI CYI0BOM MapoBOW KOTEJ HE 001aaer.

3.3. llonyuenue nepedamounsix YyHKUuUil pezynamopa
B cooTBeTcTBHU ¢ PYHKIIMOHATBHON CXEMOH PeryssiTopa CHCTEMBI
ABTOMATUYECKOTO PETyINPOBAHUS (PUCYHOK 4) MOTYT OBITH MOJIy4YEHBI
repeaTouHbie (QyHKIIAN
€ro DJIEMEHTOB.

v = 1M o | —=E—

—_— Y

KOC

Pucynok 4. @Qynxyuonanvnas cxema pe2ynsimopa.
JlnHaMuKa U3MEPUTEIIEHOTO YCTPOHCTBA MOKET OBITH ONCaHa
CJIETYIOIIUM OTIEPATOPHBIM YPABHEHHEM:

e=Kuy*€
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I[I/IHaMI/IKa OJICMCHTA CPpaBHCHUSA MOXKET OBITH OIHCaHa CJICAYIOINUM
OICPATOPHLIM YPABHCHUCM!:

N=Koc* (e-poc)

I[I/IHaMI/IKa YCUIIATEIISA MOXKET OBITH OmucaHa CJICOYOIUM
ONCPATOPHLIM YPABHCHUCM:

o=K,*n

I[I/IHaMI/IKa HCIIOJTHHATEILHOI0 MeXaHu3Ma MOKET OBITh OIHCaHa
CJICAYIOIIUM OIICPATOPHBIM YPABHCHHUCM:

TI/IM*p* uzc

JlnHamuKa peryampyrouiero oprana MokeT ObITh OIUCaHa
CJICAYIOUIMM ONEPaTOPHBIM yPaBHEHHUEM:

g=Kpo*

Jlnnamuka ’KecTKoi 0OpaTHOM CBSI3U MOXKET OBITh OMKCaHa
CJIETYIOIINMM OTIePaTOPHBIM YPABHEHHUEM:

Moc:Koc * Q

[lepenarounasi pyHKIIUS ©3MEPUTEIILHOTO YCTPOICTBA UMEeT BUA:

W oy(p) = Ky

[lepenarounast QyHKIUS dJIEMEHTa CPAaBHEHHS UMEET BUJL:

w 3c(p) =K

HepeﬂaTqua;I (I)YHKI_[I/ISI YCUJIUTEIISL UMECT BUJ:

Wy(p)= Ky

[lepenarounast pyHKIUS UCIIOJIHATEILHOTO MEXaHI3Ma UMEET BH/T:

1
W (p) = 7

.
ErM p

[lepenarounast pyHKIUS peryIMPYIONIETO OpraHa IMEeT BHI:

W po(p) = Kpo

[lepenaTounast GyHKIUS )KECTKONH OOpPaTHOM CBSI3U UMEET BHI:

Woc(p) =K oc

3.4. Pacuem uucneHHvix KOIhunuuenmoe nepedamouHvix
¢yukyuil pecynamopa
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OCHOBHBIMH YHCJICHHBIMU KO3 UITUSHTAMH, BXOJISAIITUMH B COCTaB
nepeaTOUYHbIX QYHKIIUN perysTopa, SBIsSIOTCS Oe3pa3MepHbIe
koappurmenTs! yermneHus Ky, Kac, Ky, Kpo, Koc, 1 Bpemst
MepeMEIEHUS TOPITHS cepBOMOTOPa Ti.

Kosppuyuenm ycunenus, Kyy:

Ky = 15,00 — npunumaemcs u3z onvima sKCnLyamayuu.

Kooghgpuyuenm ycunenus, K.

Kse = 1,00— npunumaemces uz onvlma skcniyamayuiul.

Kosppuyuenm ycunenus, K,:

K, =50,00— npunumaemcesa uz onvima sxcniyamayuiu.

Kosppuyuenm ycunenus, Kpo:

Kpo = 1,00— npunumaemecs uz onvlma sKCniLyamayuu.

Kooghgpuyuenm ycunenus, Koc:

K oc = 1,00— npunumaemcs uz onvima 5KCniLyamayui.

Bpems nepemewgenus nopuins cepgomomopa, Tuu:

T wi = 25,00 ¢ — npunumaemcs u3z onvima.

3.5. Bo3moxkHbIe HEHCTIPABHOCTH PEryJsiTopa CHCTEMbI
ABTOMATH4YeCKOr0 PperyJHpoBaHHS W CHOCOOBI  HX

ycTpaHeHHs

Haubonee xapakTepHbIM S3KCILTyaTalluOHHBIM H3HOCOM 3JIEMEHTOB
peryyiTopa CHUCTEMBl AaBTOMATHMUYECKOIO pEryJUpOBaHUS SBISETCS
yBEJIMYEHUE MX HEYYBCTBUTEIBHOCTH BBUJY 3arpsi3HEHUS WU
MOBPEKIACHUS  MOJIIMIIHUKOBBIX  y3JI0B, HapylIeHUs IJIOTHOCTU
KJIallaHOB CAJIbHUKOB U T.JI. CTapeHue NpyKuH peryisitopa MpUBOIAUT K
IOTEpE UX YNPYTUX CBOUCTB.
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[InanoBo-npeaynpeiuTeabHbIE OCMOTPBI U PEMOHTHI pETyJsiTopa
CHCTEMBl ~aBTOMATHYECKOTO PETyJIUPOBaHMS  MPOU3BOASTCS ISt
CBOEBPEMEHHOT0 0OHAPY KEHUS TIOBPEXKICHUN U edekToB. Pazmiyaror:
©KEHEBHbIE OCMOTpBI, €XEeMEeCSYHbIe OCMOTpBI, IIOJIyTOJIOBBIE
OCMOTPBl U PEMOHTBI, €XKETOJAHbIE OCMOTPHl M PEMOHTHL. Ecmu
PETYJISTOP MOAJIEPKUBAET CIMIIKOM BBICOKOW YpOBEHb BOJBI B KOTJIE,
XOTS €ro ImepeHacTpoika He MpPOU3BOJAWIACH, 3TO O3HAYaeT, 4YTO
nopBaHa MeMOpaHa ypOBHSI BOJBI U €€ ClIe1yeT 3aMEHUTh.

Hactpoiika perynsitopa cuCTeMbl aBTOMAaTHUECKOTO PETryJIHPOBAHUS
3aKJIOYaeTCsl B PEryJIMpOBaHUM BEJIMYUHBI HACTPOSUHOIO Mapamerpa u
MPUBEJCHUE €r0 K HOpPME, YCTAaHOBJICHHON B XOJI€ HaJaJK{ ONBITHBIX
00pa31oB.

BozmoxubIe HEUCIPaBHOCTH perynsropa CUCTEMBI
aBTOMATHYECKOTO PEryJIMPOBAHUS:

VYTeukn pabouyux IKUAKOCTEH BCJIEJICTBUE HEHCIIPABHOCTH
YIJIOTHEHUH TPyOOIPOBOIOB;

- 3ae1aHue MOPUIHS CEPBOMOTOPA;

- I3HOC Tpymumxcs yacTeid;

- 3arpsi3HeHHE KaHAJIOB IPS3bBIO.

Hanagka peryJsiTopa CHCTEMBI ABTOMATHYECKOI0
peryJupoBaHus

JUis  Hamaagkw — peryisropa  CHCTEMBl  aBTOMATHYECKOTO
PEryJIUpOBaHUS UCTIONIb3YETCs aITOPUTMUYECKUH METO/.

[lopsimoxk  Hamagku  peryisitopa CHUCTEMBl  aBTOMATHUYECKOTO
peryJIupOBaHUS:

1. OOBEKT peryIupoBaHus ¢ BKIIFOUYCHHBIM PErYJISITOPOM BBIBOAUTCS
Ha MMOCTOSTHHYIO Harpy3ky Po = 50%:-P,;

2. VYcraHaBIMBaeTCsT ~ MUHUMAJIbHO  BO3MOXKHOE  3HAYCHHE
Koa(unmenTa ycuiaeHus peryisiropa Kp;

3. IlpoBepsieTcs, 4TO cucTeMa aBTOMATUYECKOTO DEryJIMPOBaHUS
HAaXOJIUTCS HA YCTAHOBUBIIEMCS PEKIME;

4. Harpy3ka oObeKTa peryjiupoBaHUsl U3MEHsIETCS Ha HEOOJBIIYIO
Benmuuuny AP = 10-P, ... 15% P.;
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5. Peructpupyercsi nu3aMeHEHHE pEryIUpyeMOil BETMUUHBI 0 BbIXOJa
CUCTeMBl aBTOMATHYECKOTO pEryJIMpOBaHUS Ha YCTAaHOBUBIIUHCS
peXUM;

6. YcranaBnuBaeTcs HayallbHAas Harpy3ka OObEKTa peryJIupOBaHUS
PO wm cucrtema aBTOMATHYECKOTO pPEryJMpPOBaHMSI BBIBOJUTCS Ha
YCTaHOBUBIIUICS PEIKUM;

7. IlocTeneHHO yBeTMUYMBAETCs 3HAUYCHHE KOA(POUIMEHTA YCHUICHUS
perynsaropa K, ¥ TIOBTOpsSieTCS W3MEHEHHE Harpy3kum OOBeKTa
perynupoBaHus (TO €CTh MPOU3BOIUTCS MEPEXO K 1. 4 aTOpUTMa);

8. IloBTOpsitorest m.1. 5-8 10 Tex mop, moka MepexoIHbII mpolece 1Mo
perynupyeMoi BeiuuuHe OyeT UMETh 3aMeTHOE MepeperyInpoBaHue;

9. OueHuBaeTcs MaKCUMallbHas cTaTU4yeckas OIMUOKAa CHCTEMBI
ABTOMATUYECKOTO PEryJIUpPOBaHUS;

10. Ecmu cratmdeckass ommbOKa CHCTEMBI aBTOMATHYECKOTO
pEeryJMpOBaHUsl HE MPEBOCXOJIUT MPEJECNIbHO JOMYCTUMYIO BEIUUYNHY
HaJaJIKy pPerysTopa MOKHO 3aKOHYUTE;

11. Ilpy HEAOMYCTUMOM 3HAYEHUHM CTATHYECKOW OIMIMOKU CHUCTEMBI
ABTOMATUYECKOTO PETYJIHPOBAHUS, HO JOMYCTUMOCTH peau3allid B
JAHHOM  OOBEKTe  pEeryJUpoBaHMsl TMEPEeXOJHBIX IPOIECCOB €
nepeperyInpoBaHUEM ClIeAyeT gajiee yBeIuunBaTh K, U TOBTOPSTH IL.II.
5-8 anropuTM™Ma A0 T€X MOp, MOKA HE JJOCTUTHET JIOIMYCTUMOTO 3HAYSHUSI
OJIMH U3 CJIEIYIOIMUX MOKa3aTeNe:

* MAKCHUMaJIbHOE ITMHAMUYECKOe OTKJIIOHEHHE (IIepeperyInpoBaHue);

‘OKCTpeMaibHOe (MaKCUMalbHOE WM MUHUMAIbHOE) 3HAUYCHUE
peryIupyeMoi BeTMUUHBL;

- MaKCHMaJIbHasl CTaTHYECKas OIUOKa.
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BapuanTsbl 3aganni
1. ABTOMaTu3aLuMs Cy10BBIX NAPOBBIX KOTJIOB

Tabnuua 2.
Howmep At,c M;,MmM Mj, MM Myax, MM Puaslla
BapHUaHTa
1 11 65 25 70
2 12 66 26 65
3 14 66 24 70
4 13 66 22 70
5 13 64 26 68 5%10°
6 12 60 23 70
7 11 63 25 70
8 12 65 26 70
9 13 60 22 68
0 14 61 26 70

Tabnuua 3. PasroHHas XapakTepUcTHKa, CHATas yepes At,c

Howmep Ne

SaAET. 3nauenus P,*103
I Heuér. | 5 42 3,75 325 | 2,85 2,6 2,51 2.4 2.3 2 2
Y&TH. 51 4,16 | 3,61 3,24 2.8 2,66 | 2,58 | 2,38 2.3 2 2
II HeuéT. | 5 | 4.12 3,5 32 2,85 2,7 244 | 232 | 2,28 | 2 2
Y&TH. 51 4,18 | 345 3,3 295 | 275 | 2,48 | 2,33 2,31 2 2
III HeuéT. | 5 | 4.28 3,6 3,35 3,1 2,78 | 245 | 235 | 232 | 2 2
Y&TH. 51 431 4,0 3,6 3,5 295 | 2,75 2,6 248 | 2 2
IV HeuéT. | 5 | 433 4.1 3,8 3,6 32 2.8 2,63 2,31 2 2
Y&TH. 51 4,12 3,8 3,65 34 3,0 2,65 | 241 2,35 2 2
V HeuéT. | 5 | 4.15 3,9 3,7 3,44 3,1 2.8 2,41 2,36 | 2 2
Y&TH. 51 4,17 3,8 3,5 32 29 2,75 2,5 237 | 2 2
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BapuanTs! ycnoBuii 3a1anus pa3ouTsl Ha V IpyTiil, B 3aBUCUMOCTH
0T HavalbHOI OykBHI pamunuu cryaenta: I rpynmna —A,b,B.I"J1; 11
rpynna - EK3.W.K; 11l rpynna — JILM,H,O,I1; IV rpynmna -
P.C.T.YV,®.X; V rpynna — [|,4,11LII,2.FO 4.

B kaxnoit rpynme Ne BapuanTta yTOUHsIeTCS 110 TIOCIEqHEN udpe
3a4éTHOM KHIKKU — 4&THasI, Heu&THast nudpa.

II. ABromaruzanus cucteMm CJIBC u cy10BBIX cucteM

Howmep rpynmsl BeiOupaeTcs o nepBoit Oykse haMuianu:

1 rpymma— A, b, B, I', II, E, X, 3, U, K

2 rpynma — Bee octanbHbIe OyKBHI.

Howmep BapmanTa BeIOMpaeTcs 10 TocieHel nudpe B 3a4eTke

28



Tab6mura 4.

1111 BHmmLD

ERnETEd

BRALEOH (IOIEE)

KT RIHIE

A Hrand awe

(= e | Eendateon; FLLOLOER HIFLH e ertozaed WahLah )
HWELLWELTH W
A0 ERLLEORRITE i araeg
s FRLERMALSLOONT agryy | ssnaueed pasdane g g odd Hirarnd oW
[Eff mmt g0 | s e FINALOHD HondeiKiten
i KELBERIANALD K7 it el A i o
LAV ertoxoed efoxand HIHRLARD
FeHORA | MHRLARD HILNATI0) Lol
EWALAHD

o Hirarndame

Honeps BapPHIETOR
6

LAVl il e swar Eunarmed
-t BHILAWELrE ) OUOLEE) Hiraradane g HiratHdaw el
EHEWAL
i KHHEATTERN) EMHA RISy oaonarrel dowiacalf wiaod s HarHdaME]q
EHEWAL
sy ¢ ERIEAINI ], EHUBHITEEN ) o mrmmmdanny oucnaroel dooatalf
EHIaree EHAmHE
L £ BRHEHINN ], | seeo], | wrsasdawen srenofd ) | edteuaden niradan el
gunareett wiraondawen | sienet s awes
= | WEIEHIN ] 7 BEHEHIL | e gy
(I = 1= =

oo ‘W aromna u__.___..__.qﬂ.:ﬁ._n_z_._x

[Ipumeyanue:

[IpuHIMIIHATEHEIC TOTUTUBHBIE cxeMbl 11,12,13,14,15 cMm. /16/.

Cxemb1 BOVY u npyrue cm. /14,15/.
W3mepurenbHble opransl /13/.

VYcnosable 0003HaueHus /17/.

Ha BrIOpanHOii cxeMe yCTaHOBUTH YCIOBHBIE 0003HAYEHUS

aBTOMATH3AIMH B COOTBETCTBUU C /7/ M IPEACTaBUTh UX B BHJIE
Tabuie! epedns meMeHToB 1o ['OCT 2.704-76 cMm. puc 5.
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Pucynox 5. OcHOBHast HAIUCH.

[0 3aanuIo MPOU3BECTH ONUCAHNE U3MEPUTEIHHBIX OPTaHOB U
MPeICTaBUTh UX PUCYHKU

KypcoByto pabory cireyet opopMIIsITh ¢ ya€ToM TpeOOBaHUHA,
yKa3aHHBIX B UCTOYHUKE 5
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OEJEPAJTBHOE ATEHTCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
DenepajibHOE rocyAapCcTBEHHOE
010/5keTHOE 00pa3oBaTeJbHOE yUpeKAeHne
BBICIIET0 00pa30BaHUs
«BoJkekmii rocyiapcTBeHHbIH YHHBEPCHTET
BO/IHOT'0 TPAHCIIOPTA»

(®Ir'bOY BO «BI'YBT»)

Ne
r. Huxnunii HoBropoa

Kadenpa DCDOY

X cemectp V kypca 2025/26 yaeOHOro rona
26.05.06

JK3aMeHAIMOHHDII oOmJieT Ne 1

10 JUCLUIIIINHEC

ABTOMaTI/ISI/IPOBaHHBIC CHCTCMBI

ynpasieaus COY

1. Astomaruzanms, aBromatuka. Oomue nonoxxenus. Lleau u Buasl aBToMa-

THUKU.

2. OcHoBHBIE Tp€6OBaHI/IH, MNPCABABIIACMBIC K CYTIOBBIM CUCTCMAaM aBTOMATH-

YCCKOI'0O YIIpaBJICHUA

3aB. kadenapoit JCIY,
1.T.H., mpodeccop

5@‘ J
OEJEPAJIBHOE ATEHTCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®enepalibHOE TOCYIAPCTBEHHOE
0101:keTHOe 00pa3oBaTe/IbHOE yUpeKICHHE
BhICIIETr0 00pa30BaHUsA
«Boskekuil rocyiapcTBeHHbI YHUBEPCUTET
BO/IHOT'0 TPAHCIIOPTA»

IO.1. MarBeeB

Kadbeapa DCOY

X cemectp V kypca 2025/26 ydyeOHoro rosia
26.05.06

IK3aMEHAIMOHHDBIN OnJieT Ne 2

(®T'BOY BO «BI'YBT») 110 JIMCUHIUTHHE
N ABTOMAaTH3UPOBAHHBIC CHCTEMBI
.H it H
- FHnRHmH HoBropon ynpasienus COY

1. KommekcHasg asromatusanusa COVY

2. O0Bem aBromarusaimu COY
3aB. kadeapoit CIY,
1.T.H., mpodeccop 10.11. MatBeeB



OEJEPAJTBHOE ATEHTCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
DenepabHOE rOCYyAAPCTBEHHOE
010/5keTHOE 00pa3oBaTeJbHOE yUpeKAeHne
BBICIIET0 00pa30BaHUs
«BoJkekmii rocyiapcTBeHHbIH YHHBEPCHTET
BO/IHOT'0 TPAHCIIOPTA»

(®Ir'bOY BO «BI'YBT»)

Ne
r. Huxnunii HoBropoa

Kadenpa DCDOY

X cemectp V kypca 2025/26 yaeOHOro rona
26.05.06

IK3aMeHAIMOHHDII OnjieT Ne 3
110 TUCHUILINHE

ABTOMaTI/IBI/IpOBaHHBIG CHCTCMBI

ynpasieaus COY

1. Knaccudukanus CIADY no crerneHu aBTOMaTH3aluN
2. OcHOBHBIE CBOICTBa 00BEKTa PETyIUPOBAHUA (IPUMEP —I1apOBast

TypOurHa)

3aB. kadeapoit CIY,

I.T.H., mpodeccop

e
@OEJEPAJIBHOE ATEHTCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®enepajbHOE roCy1apCTBEHHOE
0101:KkeTHOE 00pa3oBaTe/IbHOE YUpesKaeHue
BbICIIEr0 00pPa30BaHMA
«Boskekuil rocyiapcTBeHHbI YHUBEPCUTET
BO/IHOT'0 TPAHCIIOPTA»

IO.1. MarBeeB

Kadbenapa DCOY

X cemectp V kypea 2025/26 ydyeOHoro rosia
26.05.06

JK3aMeHANMOHHDII OnJieT Ne 4

(®I'BOY BO «BI'YBT») 110 IMCITLITHHE
N ABTOMAaTH3UPOBAHHBIC CUCTEMBbI
. Huskrmii H
- FHBRHIH TOBrOpoa ynpasienus COVY

1. Knaccudukanus cyaoB o CTENEeHn aBTOMaTU3ALNH

2. Peneiinoe perynupoBanrie B ACPu 'y
3aB. kadeapoit CIY,
1.T.H., mpodeccop 10.. MatBeeB



OEJEPAJTBHOE ATEHTCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
DenepajibHOE rocyAapCcTBEHHOE
010/5keTHOE 00pa3oBaTeJbHOE yUpeKAeHne
BBICIIET0 00pa30BaHUs
«BoJkekmii rocyiapcTBeHHbIH YHHBEPCHTET
BO/IHOT'0 TPAHCIIOPTa»

(®Ir'bOY BO «BI'YBT»)

Ne
r. Huxnunii HoBropoa

Kadenpa DCDOY

X cemectp V kypca 2025/26 yaeOHOro rona
26.05.06

JK3aMeHAIMOHHDII oOmJieT Ne 5
110 TUCHUILINHE

ABTOMaTI/IBI/IpOBaHHBIG CHCTCMBI

ynpasieaus COY

1. TlapameTpbl OOBEKTOB PETYJIMPOBAHUS U YIPABICHUS, XapaKTEPH-

3yIolIe paboTy aBTOMaTHUYECKUX CUCTEM

2. KJIaCCI/I(bI/IKaI_[I/IH CHCTCM aBTOMAaTHKH

3aB. kadeapoit CIY,

I.T.H., mpodeccop

MOPCKOI'O 1 PEYHOI'O

TPAHCIIOPTA
DegepaibHoe rocy1apcTBEHHOE
010/12KeTHOE 00pa30BaTeIbHOE YUpeKIeHue
BhICIIET0 00pa30BaHUsA
«BoJkcKHii TOCy1apCTBEHHbIH YHUBEPCUTET
BOJHOI'0 TPAHCNIOPTa)

(®Ire0OY BO «BI'YBT»)

Ne
r. Huxnuii HoBropoa

IO.1. MatBeeB

Kadenpa DCOY

X cemectp V kypca 2025/26 yde6Horo rozia
26.05.06

JK3aMeHANMOHHDIN OnJieT Ne 6
10 JTUCLUILIAHE

ABTOMaTI/I3I/IpOBaHHBI€ CHCTCMBI

ynpasienus COY

1. CrpykTypa aBTOMaTHYECKHX CHCTEM PEryJHUpPOBAaHUS U yHpaBJe-

Hus. Harpyska Bo3MylleHue.
2. Knaccuduxkanusa aBromatudeckux cucteM COY mo xapakTepy BbI-

MOJTHIEMBIX (QYHKITAN

3aB. kadeapoit ICHY,

1.T.H., mpodeccop 10.. MatBeeB



Kadenpa DCDOY

®EJEPATBHOE ATEHTCTBO X cemectp V kypca 2025/26 ydyeOHoro rosia
MOPCKOT'O ¥l PEYHOTO
TPAHCIIOPTA 26.05.06

DenepalibHOE rOCY/IaPCTBEHHOE

010/5keTHOE 00pa3oBaTeJbHOE yUpeKAeHne
BBICIIET0 00pa30BaHUs

«BoJIKCKHii rocy1apCcTBeHHBIH YHHBEPCHTET IK3aMeHANMOHHBII OuieT Ne 7
BO/IHOT'O TPAHCIIOPTa»
(®Ir'e0Y BO «BI'YBT») 1O TUCIHILTAHE

No ABTOMaTI/IBI/IpOBaHHBIG CHCTCMBI

r. Huxnunii HoBropoa

ynpasieaus COY

1. OcHOBHBIE OCOOEHHOCTH CHCTEM aBTOMATHYECKOI'O YIpPaBJIECHUS
(perynupoBaHus)
2. OCHOBHbBIE OCOOCHHOCTH CHCTEM aBTOMAaTHYECKOTO YIPaBICHMS

(perynupoBaHus)

3aB. kadeapoit CIY,
I.T.H., mpodeccop 1O0.1. MatBeeB

Kadbengpa DCOY

®EJEPAIBHOE ATEHTCTBO X cemectp V kypca 2025/26 ydyeOHoro rosia
MOPCKOT'O U PEYHOT'O
TPAHCIIOPTA 26.05.06

(I)ez[epanbnoe rocyiapCcrBeHHoe

010/1zKeTHOE 00pa30BaTe/IbHOE YUpexKIeHue
BhICIIETr0 00pa30BaHUsA

«BOJTIKCKMIi TOCYIapCTBEHHBI YHHBEPCUTET IK3aMeHaUMOHHBII OueT Ne 8
BOJHOT'0 TPAHCIIOPTa»
(®T'BOY BO «BI'YBT») 1O UCTIMIUTAHE

No ABTOMaTI/I3I/IpOBaHHBI€ CHCTCMBI

r. Hu:xnuii HoBropoa

ynpasienust COY

1. TlpuHUMO aBTOMAaTHYECKOTO YMpaBieHUsA(PEryJIUPOBAHUS)IO OT-
KJIOHCHHIO PETYJIUPYEMOIl BETUUUHBI

2. W3mepurenu naBiieHus u nepenajna aasiaeHus B ACPuyY

3aB. kadeapoit CIY,
1.T.H., mpodeccop FO.N. MartBeeB



OEJJEPAJIBHOE ATEHTCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
DenepajibHOE roCyAapCcTBEHHOE
Or0/17KeTHOE 00pa3oBaTe/ibHOE YUpe:KAeHue
BBICIIET0 00pa30BaHUs
«BoJiKCKHii rocy1apcTBeHHBIH YHHBEPCUTET
BO/IHOT'0 TPAHCIIOPTAa»

(®Ir'bOY BO «BI'YBT»)

No
r. Huxnuii HoBropog

Kadenpa DCOY

X cemectp V kypca 2025/26 yaeOHOro roa
26.05.06

IK3aMeHAMOHHDIN OnjieT Ne 9
M0 JUCLHUILINHE

ABTOMATU3UPOBAHHBIE CUCTEMBI YIIPABJIIC-

ausa COY

1. TlpuHUMO aBTOMATHUYECKOTO YIMpaBlieHUS (PEryIupoBaHUs)IO

BO3MYIIIEHUIO(HArPy3Ke)

2. I/ISMGPI/ITGHI/I TCMIICPATYPHEI B aBTOMATU3UPOBAHHBIX CUCTCMAX

3aB. kadeapoit CIY,
I.T.H., mpodeccop

N

OEJTIEPAJIBHOE ATEHTCTBO
MOPCKOI'O 1 PEYHOI'O

TPAHCIIOPTA
®enepaibHOE TOCyIapCTBEHHOE
010/1:keTHOE 00pa30oBaTe/IbHOE YUpekKIeHue
BhICIIETr0 00pa30BaHUsA
«Boukcknii rocyiapcTBeHHbI YHUBEPCUTET
BOJHOI'0 TPAHCNIOPTa)

(®reOY BO «BI'YBT»)

Ne
r. Hu:xnuii HoBropoa

IO.U. MatBeeB

Kadenpa DCOY

X cemectp V kypca 2025/26 yaeOHOro rofia
26.05.06

IK3aMEHAIMOHHDBIN OnJieT Ne 10
110 TACIUIIINHE

ABTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABJIIEC-

ausa CDOY

1. OcHoBHBIE CBOWCTBAa O0BEKTa peryiaupoBanus (mpumep Oak ¢

KUJKOCTHIO)

Perynarop 4acTtoTel BpallleHUsT HENPSIMOrO JIEMCTBUSL CYAOBOIO

mmzens 6 UCII127,5/36

3aB. kadeapoit ICIY,
1.T.H., mpodeccop 10.11. MatBeeB



OEJJEPAJIBHOE ATEHTCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
DenepajibHOE roCyAapCcTBEHHOE
Or0/17KeTHOE 00pa3oBaTe/ibHOE YUpe:KAeHue
BBICIIET0 00pa30BaHUs
«BoJiKCKHii rocy1apcTBeHHBIH YHHBEPCUTET
BO/IHOT'0 TPAHCIIOPTAa»

(®Ir'bOY BO «BI'YBT»)

No
r. Huxnuii HoBropoa

Kadenpa DCOY

X cemectp V kypca 2025/26 yaeOHOro rona
26.05.06

JK3aMeHAIMOHHDII OmJieT Ne 11
M0 JUCLHUILINHE

ABTOMATU3UPOBAHHBIE CUCTEMBI YIIPABJIIC-

ausa COY

1. Knaccudukamus perynaropoB uactoTel BpamieHuss CJABC: mno
HA3HAYCHUIO U PEKUMHOCTH PabOThI; 1O BUAY PEryJIsTOPHOU Xa-

PAKTCPUCTHUKH, 110 MOIIHOCTHU BBIXOJHOI'O CHUI'HAJIA

2. OyHKUMOHAJIbHASA CTPYKTYpHAs CXeMa PYYHOTO YIpaBICHUS

CIDY

3aB. kadeapoit CIY,
I.T.H., mpodeccop

S =
OEJEPAJIBHOE ATEHTCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®enepalbHOE TOCYAAPCTBEHHOE
Oro1:KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe
BhICIIETr0 00pa30BaHUsA
«BoJkekuii rocyiapcTBeHHbI YHUBEPCHTET
BO/IHOT'0 TPAHCIIOPTA»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Hu:xnuii HoBropoa

IO.1. MarBeeB

Kadenpa 3COY

X cemectp V kypeca 2025/26 yueOHOro rofia
26.05.06

IK3aMEeHAIMOHHBIN OnJieT Ne 12
110 TACIUIIINHE

ABTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABJIIEC-

ausa COY

1. [IponopuHOHANBHBIA PETYIATOP NPSMOTO JIEUCTBHS, TOCTO-

HWHCTBA U HCAOCTAaTKHU

2. OyHKUMOHANbHAS CTPYKTYpHAas cCXeMa aBTOMAaTHUYECKOTO yIpaB-

nenus CJ/IDY.

3aB. kadeapoit ICIY,
1.T.H., mpodeccop

IO.1. MatBeeB



Kadenpa DCOY

®EEPAJIBHOE ATEHTCTBO X cemectp V kypca 2025/26 yueOHOro rofia
MOPCKOT'O ¥l PEYHOTO
TPAHCIIOPTA 26.05.06

DenepalibHOE rOCYIaPCTBEHHOE

Or0/17KeTHOE 00pa3oBaTe/ibHOE YUpe:KAeHue
BBICIIET0 00pa30BaHUs

«BoJrKcKHii rocy1apcTBeHHBINH YHHBEPCHTET IK3aMeHANMOHHBII OuieT Ne 13
BO/IHOTO TPAHCIIOPTa»
(®Ir'OY BO «BI'YBT») 1O TUCHMIUTAHE
Ne ABTOMaTI/IBI/IPOBaHHBIe CUCTCMEI YIIpaBJIC-
r. Huaxnumii Hosropo,
por Hus COY

1. TIpomopuMOHAIBHBIN PETYNATOP HEMPSMOTO JEHCTBHUS, JTOCTOMH-
CTBa U HEJIOCTATKU

2. Ckopoctubie xapakrepuctuku CJ/IB

3aB. kadeapoit CIY,
I.T.H., mpodeccop 10.1. MatBeeB

Kadenpa DCOY

®EJIEPAJIHOE ATEHTCTBO X cemectp V kypca 2025/26 ydaeOHoro rona
MOPCKOTI'O ¥l PEYHOT'O
TPAHCIIOPTA 26.05.06

DenepaibHOE rOCyIapCTBEHHOE

010/1:KeTHOE 00pa3oBaTe/IbHOE YUpesKaeHue
BbICIIEr0 00pPa30BaHMA

«BOJIKCKHIl TOCYIaPCTBEHHbI YHUBEPCHTET IK3aMeHANMOHHBII OueT Ne 14
BOJIHOT'0 TPAHCIIOPTa»
(®T'BOY BO «BI'YBT») 10 JMCLUILIHHE
Ne ABTOMaTI/I3I/Ip0BaHHBIe CUCTCMEI YIIPpAaBJIC-
r. Hu:xnuii Hosropo,
por Hus COY

1. WHTerpanabHbIe PETyIsSTOPHI U UX XapaKTEPUCTHUKH, TOCTOMHCTBA U
HEJIOCTAaTK!
2. CaotictBo camoperynupoBanus CIDY

3aB. kadeapoit ICHY,
1.T.H., mpodeccop 10.1. MatBeeB



Kadenpa DCOY

®EEPAJIBHOE ATEHTCTBO X cemectp V kypca 2025/26 yueOHOro rofia
MOPCKOT'O ¥l PEYHOTO
TPAHCIIOPTA 26.05.06

DenepalibHOE rOCYIaPCTBEHHOE

Or0/17KeTHOE 00pa3oBaTe/ibHOE YUpe:KAeHue
BBICIIET0 00pa30BaHUs

«BoJrKcKHii rocy1apcTBeHHBINH YHHBEPCHTET IK3aMeHANMOHHBII OuieT Ne 15
BO/IHOT'O TPAHCIIOPTa»
(®Ir'OY BO «BI'YBT») 1O TUCHMIUTAHE
Ne ABTOMaTI/IBI/IPOBaHHBIe CUCTCMEI YIIpaBJIC-
r. Huaxnumii Hosropo,
por Hus COY

1. ABTOMaTHM3UPOBAHHOE NMHEBMATHUYECKOE YCTPOWMCTBO YIpaBJICHUS
CABC NVD-48U

2. Knaccudukamms cnoco6os yrpapienus CJJ

3aB. kadeapoit ICIY,
I.T.H., mpodeccop 1O.1. MatBeeB

Kadenpa DCOY

B
o

®EJEPAJIBHOE ATEHTCTBO X cemectp V kypca 2025/26 yueOHOro rofia
MOPCKOTI'O ¥l PEYHOT'O
TPAHCIIOPTA 26.05.06

®DenepasibHOE rocy1apcTBEHHOE
010/1:KeTHOE 00pa30BaTe/IbHOE YUpPexKIeHUe
BhICIIETr0 00pa30BaHUsA

«BOJIKCKHIi TOCY/IapCTBEHHbIH YHHBEPCHTET IK3aMeHaAUMOHHBII OueT Ne 16
BOJIHOT'O TPAHCIIOPTA
(®I'bOY BO «BI'YBT») 1O TUCTIMIUTHE
N ABTOMAaTH3UPOBAHHBIEC CHCTEMBI yIIpaBIIe-
. Huzxnmii Hosropo,
r. Huxxuuit HoBropox st COY

1. Cratnyeckass U TMHAMUYECKAsT XapaKTEPUCTUKA MPOMOPIUOHATb-

HOTO peryJsrTopa

2. TepmoperyasTopbl IPSMOTO JISHCTBUS

3aB. kadeapoit CIY,
1.T.H., mpodeccop IO.N. MartBeeB



Kadenpa DCOY

®EJEPAJIBHOE ATEHTCTBO X cemectp V kypca 2025/26 yueOHOro rofia
MOPCKOT'O ¥l PEYHOTO
TPAHCIIOPTA 26.05.06

DenepalibHOE rOCY/IapCTBEHHOE

Oro/17KeTHOE 00pa3oBaTe/bHOE YUpeKIeHUE
BBICIIET0 00pa30BaHUs

«BoJrKcKkHii rocy1apcTBeHHbINH YHHBEPCHTET IK3aMeHANMOHHBII OuiteT Ne 17
BO/IHOT'O TPAHCIIOPTa»
(®Ir'OY BO «BI'YBT») 1O TUCHMIUTAHE
No ABTOMaTI/IBI/IpOBaHHBIe CHUCTCMBI YIIpaB-
r. Huaxnuii Hosropo,
por nenus COY

1. TIponopuHOHaIBLHO UHTETPAIbHBIC PETYISITOPHI
2. V3meputenu TemmepaTypbl B aBBTOMaTH3UPOBAHHBIX CUCTEMAaxX

3aB. kadeapoit ICIY,
1.T.H., mpodeccop 10.. MatBeeB

Kadenpa DCOY

; S -~
Ty
®EJIEPAJIBHOE ATEHTCTBO X cemectp V kypca 2025/26 yaeOHoro roia
MOPCKOT'O ¥ PEYHOTO
TPAHCIIOPTA 26.05.06

DenepasibHOE roCyIapCTBEHHOE

010/1:KeTHOE 00pa3oBaTe/IbHOE YUpesKAeHue
BbICIIEr0 00pPa30BaHMA

«BOJIKCKHIl TOCYIaPCTBEHHbI YHUBEPCHTET IK3aMeHANMOHHBIIH OuaeT Ne 18
BOJIHOT'0 TPAHCIIOPTA
(®T'BOY BO «BI'YBT») 10 JMCLMILIHHE
N ABTOMAaTU3UPOBAHHBIE CHUCTEMBI YIIPaB-
r. Hu:xnuii Hosropo,
por nenus COY

1. Cratuyeckas U AMHAMUYECKAas XapaKTEPUCTUKA WHTETPATHLHOTO
perynsaropa

2. CaotictBo camoperynupoBanus CIDY

3aB. kadeapoit ICIY,
1.T.H., mpodeccop 10.1. MatBeeB



TECTNel «KABTOMaTH3MpPOBaHHbIE cUCTeMBbI ynpaBJjenuss CIY»
3aganue ITK5-1

Buumamenwvno npouumams mexkcm 3a0anus u noHams cyms éonpoca. IIpodymams nozuxy
U noHomy omeema. 3anucamoy pazeepHymulil 060CHOBAHHbBLI OMEEM HA 60NPOC,
UCNONb3YA YemKUe KOMNAKMHbLE POPMYIUPOBKU.
ABTOMaTH3UPOBaHHbIE YCTPONCTBA CYIOBBIX SHEPIeTUYECKUX YCTAHOBOK
(GYHKIMOHHUPYIOT TIPH ...... y4acTuH oleparopa.
Orser:

3ananue I1K5-2

Buumamenvno npouumams mexkcm 3a0aHuUA u NOHAMb, YMO 6 Kayecmee omeema
oxcuoaemea moavko 1 u3z npeonoxcenuvix sapuanmos. Bviopams 1 eapuanm omeema,
3anucamo e2o Homep (Hanpumep, 1) u apzymenmal, 000CHOGbIBAIOWUE 6bIO0P OMEema.

ABTOMaTH3WPOBAHHBIE CUCTEMBI, TPEeTHA3HAYCHHBIE JIs1 IOIJIepKAaHUS OJJHOU BEIUYMHBI B

3aJIaHHBIX IPEJENIax OTHOCATCA K:

1. ABTOMaTU3UpPOBAaHHBIM CHCTEMaM aBTOMAaTUYECKOTO YIIPABIICHUS;

2. ABTOMaTU3UPOBAHHBIM CUCTEMaM PETyJIUPOBaHNUS;

3. ABTOMaTU3UPOBAHHBIM CUCTEMaM PEryJIHPOBAHUS U YIIPABICHUS;

4. ABTOMaTU3UPOBAHHBIM CUCTEMaM aBTOMATUYECKOTO KOHTPOJIS.

Ortser:
3aganmne IIK5-3

Brumamenvno npouumams mexcm 3a0anus u ROHAMb, YMO 6 Kayecmee omeema
oxcuoaromes napul 31emenmos. Conocmasums 31emenmeul cnucka 1 ¢ an1emenmamu cnucka 2,
chopmuposams napol 31emenmos.
CootHecute 0003HaueHHE TpaduuecKux 3aBUCUMOCTEll perynsTopHbix xapakrepuctuk ['CIABC c
3JIEMEHTaMMU:

5
kBm L

0 N, 08/MuH
K xamoii o3HITHH, JaHHOH B JIEBOM CTOJIOLE, TOI0EPUTE COOTBETCTBYIOMIYIO TIO3UITHIO U3 IIPABOTO
croJona:

Ha3Banmne O0o3HaueHHne HA cXeMe
A. | BHEUIHsS XapaKTEPUCTUKAa HOMUHAIBHON MOIITHOCTH 1.
b. AcTtatrdeckas perysTopHas XapaKTeprUCTHKA 2.
B. VYcrolunBas cTaTuyeckasi peryJsiTopHas XxapakTepruCTUKa Ha BCEX 3.
Harpy3kax
I. HeycroitunBas crarndeckas peryisTopHas XapakTepHUCTHKA Ha 4.
MaJIbIX Harpy3Kax
. HeycroliunBas ctaTuueckas peryjasiTopHas XapaKTepUCTHKa C 5.
YBEIUUYCHUEM Harpy3Ku

3anuwiume nonapno evidpanHsie yugpvl nod coomeemcmeyrowumu oykeamu (nanpumep, A1b2BI1I2):

A |B |B |T |X




3apanune I1K5-4
Bunumamenovno npouumambs mexKcm 3A0aHUA U ROHAMb, UMO 6 Kauecmee omeema
0HCUOAIOMCA napbslt 3;1€mMeHnoe6. Conocmaeump r1emenmol cnucka 1 ¢ 3nemenmamu cnucka 2,
chopmuposams naput r1emenmoas.
CooTHecute 0003HaUYECHHWE HA MPUHIUNUAAILHON CXeMe MPOMOPLIHUOHAIBHOTO PETYISITOpa
HerHMOFO I[GI\/'ICTBI/IH C DJICMCHTAMM .

§
4! 0m MacraHoe0
Hacoca
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K xaxo¥i mo3uIuu, JTaHHOH B JICBOM CTOJIONE, MO0EPUTE COOTBETCTBYIONIYIO TIO3UIIHIO U3 IPABOTO
croJiona:

HazBanue O003HaUYeHHE HA cXeMe
A. LIEHTPAJIbHBIN MIAPHUP 1.

b. HIapHUP 2.

B. MpYyKHUHA 3.

I. MOJBMKHAS MydTa 4.

J. 30JIOTHUK 5.

E IAITUHAD 6

K | nopumiens 7

3 phlyar 8

)41 pefika TOIUTMBHOTO Hacoca 9

3anuwiume nonapno evlopanHvle uUPpPsl oo coomeemcmeyrowumu oyxeamu (nanpumep, A12BI112):
A b B r )| E K 3 )4

3apanune IIK5-5
Buumamenono npouumams mexkcm 3a0aHus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaromca napwt Inemenmos. Conocmagums rn1emenmul cnucka 1 ¢ snemenmamu cnucka 2,
chopmuposamo napul r1emenmoas.
K xaxo# mo3uIuu, JTaHHOH B JICBOM CTOJIONE, MOI0CPHUTE COOTBETCTBYIONIYIO TO3UIIHIO U3 IPABOTO
cTOJI01A:

KomniekcHasi aBToMaTH3anus Cy/AHA Ha3Banue

A. CDVY moxer 0OCTyKUBaTbCs Ha X0y B OTKpHITOM Mope Oe3 | L. AUT 2
MMOCTOSTHHOM BaXThl B MaIlIMHHOM TToMeriennu u LITY;

b. Be3 mocTosHHOM BaxThl B MAIIMHHOM IIOMEHICHHHM, HO | 2. AUT 3
MpelyCMaTPUBAETCA BaXxTa OJTHOr0 MexaHuka-oneparopa B L{ITVY;

B CDY Moxker 0OCTYXHBaThCS HAa XOJIy B OTKPBITOM Mope 0e3 | 3. AUT 1
IIOCTOSIHHOM BaxThl B MAlIMHHOM noMeteHuu u LITY npu cymmapHoin
momHoctu 'Y mo 2250 xBrT;
3anuwiume nonapHo e6vlOpaAHHbLlEe UUPPBLL NOO COOMEEMCMEYIOWUMU OyKeamu (Hanpumep,

AIlB2BIT2):

A b B




TECTN?2 «KABTOMATH3MPOBaHHBbIE CUCTeMbI ynpaBJjeHusa CIY»

3apanune IIK5-6

Brnumamensno npouumams mexkcm 3a0anus u NOHAMb, YMO 6 Kauecmee omeema
oxcuoaromces napol 3nemenmos. Conocmasums 31emenmol cnucka 1 ¢ anemenmamu cnucka 2,
chopmupoeams napl 31emenmos

CootHecute n300pakeHHOE Ha pUCyHKEe «CTPYKTYpHBIE CXEMBI YIPABICHHUS» C HOMEPOM
pPHUCYHKa.

KoHTpomsHO-
H3MepHTeIbHBIT
npuSop Hudopnara Orme- BHemHqa
o0 o0nerTe paTop HH(POpPMAITHA
Perymapyemsri | YOpapigromee
mapamerp Vv Bo3aeHCIBHE
ObvexT  VOpaenAwee | OpraHbl pyIHOTO
YOpaplIcHHA i Bog;eﬁcﬂgﬂe YIpaBIeHHA
Bosmymaromee
BO3IcHCTBHE
KOHTpo-ThHO- PeryaHpyeMeIH
H3MepHTETLHBLH BApAME
npuSop
OOBEKT VIIpaBusroIee | ARTOMATHISCKHH
yOpaBIeHHA | poszeficTEHe peryiarop
| L) 3amaromee
| Bosuymarwomes HOJCHCIBHE,
| Bo3geficTeHe
NI - . ... SRR e RPN
o6 odwexTe patop HHOOPMAITHT
KoRTpoTsHO- Perynapyembri
H3IMepHTeIEHEIH tapaMerD
npuGop
OGBeKT _VYTIpAaBIAIOMmEe | ARTOMATHUSCKHE
VOpaBIeHHI | Bo3jeHCTEHe PeryIsTop
}
| Bozmymatomee
| BO3meficTEHE
e e o o SICHBIRIE L o _Buemmin
006 o0BeKTe HHOpMALTHI

K kaxxao¥ o3uiny, JTaHHOH B JIEBOM CTOJIOLIE, MOAOSPUTE COOTBETCTBYIOIIYIO TIO3UIIMIO U3 IIPABOI0
croJona:

HaszBanne Homep pucynka
A. | CTpykTypHas cxema CHCTEMbl aBTOMaTU3WPOBAHHOTO yrpaBieHus | 1.
b. CTpyKTypHasi cCXeMa CHUCTEMbI aBTOMATUIECKOTO YIIPABJICHUS 2.
B. CTpyKTypHas cXemMa CHUCTEMBI PYIHOTO YIIPABICHHS 3.

3anuwiume nonapno evlopanHvle uUPpPsl oo coomeemcmeyrowumu oyxeamu (nanpumep, A12BI112):

A b B

3aganune IIK5-7
Buumamenovno npoivumamsb mexKcm 3a0anusa u ROHAMb, UMO 6 Kauecmee omeema
oxcuoaromcs napol 3;1emMeHmoe. Conocmaeums 1emenmol cnucka 1 ¢ anemenmamu cnucka 2,
chopmupoeams napel r1emenmos.

CooTHecuTe n300pakeHHOE Ha pucyHKe «CTaTucTHYeCKre XapakTepucTuku ACY» ¢ HoMepoM
pHUCYHKa.
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K kaxx0¥i mo3unuu, TaHHOMH B JIEBOM CTOJIOIIE, MOJAOSPUTE COOTBETCTBYOIIYIO TIO3UIIUIO U3 TIPABOTO
croJona:

«Cratuctnaeckue xapakrepuctuku ACY» Ha3zpanmue
A. HEPaBHOMEPHOCTb OTpPHUIIATEIbHAS L.
b. HEPaBHOMEPHOCTD TIOJIOKHUTEIbHAS, 2
B HEPaBHOMEPHOCTH HYJIeBas, 3

3anuwiume nonapno evidopanHsie yuPpol nod coomeemcmeyrowumu oykeamu (nanpumep, A1b2BI1I2):
A b B

3aganmne IIK5-8
Buumamenwvno npouumams mexkcm 3a0aHUA U NOHAMb, YMO 6 Kayecmee Omeema 0Hcudaemcs
nocneoosamenvrnocms nemenmos. Ilocmpoums eepuyro nociedosamenvbHocms u3
NPEOIONHCEHHDIX INNEMEHM 8.
Pacronoxuth coOBITHS T HOPMUPOBAHHS YIIPABJISIONIETO BO3JICHCTBUS B CHCTEME
oborpeBa 000pyZ0BaHUEM BO BPEMEHHOM MOPSIKE:
1. Onpenenenue KpuTepueB paboTel oOorpeBarene
2. Yrpasnenue o60orpeBaTesiMu
3. KonTposas Temmneparypsl 000pynoBaHus

3anucamo yugpol 6apuanmoe omeema 6 HyICHOIU NOCIE006AMENbHOCMU C/1€64 HANPABO Oe3
npoodenos u 3HaKoe npenunanusn (Hanpumep, 135):

3apanune I1K6-9
Buumamenvno npouumams mexkcm 3a0aHUs u NOHAMb, YMO 6 Kayecmee omeema
oxcuoaemcea moavko 1 u3z npeonoxcenuvix sapuanmos. Bviopamo 1 eapuanm omeema,
3anucamo e2o Homep (Hanpumep, 1) u apzymenmal, 000CHOGbIBAIOUUE 6bIO0P OMEema.
Ha xakux pexmmax TposBISICTCS JeHCTBHE THOKOW (M30pOMHON) OOpaTHOW CBS3H
PETYIATOPOB YacTOTHI BPAILICHUS CYTOBBIX JAHU3eNIChH?
1. Ha nuraMuueckux (MepexoHbIX ) peKUMaXx;

2. Ha cratnueckux (yCTaHOBUBIIUXCS) PEKUMAX;
Ortser:

3ananue I1K6-10
Buumamenvno npouumamv mekcm 3a0aHUA U NOHAMb, YIMO 6 Kauecmee oOmeema
oxcuoaemca moavko 1 uz npeonoxcennvix eapuanmos. Bwviopame 1 eapuanm omeema,
3anucamso e2o Homep (hanpumep, 1) u apzymenmuol, 060CHOGBIGAIOUULE 6bIOOP OMEema.

Ha xakux pexuMax MmposiBISETCS NeUCTBUE THOKOHN (M30IpOMHO) OOpPaTHON CBSI3M PETYISITOPOB
YaCTOThI BpallICHUA CYTOBBIX I[I/I3€JI€I>'II

a) Ha munammuueckux (epexoHbIX ) peKUMaXx;

6) Ha crarnyeckux (yCTaHOBHBILUXCS) PEKUMAX;
Orser:



TECTNe3 «KABTOMATH3MPOBAHHBbIE CUCTEeMbI ynipaBJjenusi CY»

3ananune I1K6-11

Brumamenvno npouumams mexcm 3a0anHus u ROHAMb, YMO 6 KAYecmee 0meema 0Hcuoaemcs
nocanedoeamenvhocms 3n1emenmos. Ilocmpoums eepryio nociedogamenbHocms u3
NPeO10IHCEHHBIX INNEMEHM 06.

B 3aBucumocTu ot pacnpeaeneHuss GyHKIUN MeXIY TEXHUYECKUMU CPEICTBAMU U
OTEPATUBHBIM MIEPCOHAIIOM pa3INyaloT 4 TUa GyHKIMOHUPOBAHUS. PacrionoxkuTh ux B
nopsiake ynainenus or TOY

1. Beimosninenue nHGOpMAMOHHBIX QYHKIUN

2. Peanuzanus JIOKQJIbHOTO yIIPaBJICHUS

3 BripaboTka peKOMEHJaluii 0 ONTUMATEHOMY YIIPABJICHUIO

4. ®opMHUpPOBaHUE YIPABIISIIOIIUX BO3AEHCTBUI

3anucamp yugppovl eapuanmos omeema 6 HYHCHOU NOC1E006aMENbLHOCIU Cl1€64 HANPABO 6e3
npoodenos u 3HaKoe npenunanusn (Hanpumep, 1356):

] | |
3aganue I[1K6-12

Brnumamensno npouumams mexkcm 3a0anus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca moavko 1 u3 npeonoxcennvix eapuanmos. Bviopamw 1 eapuanm omeema,
3anucamo e2o Homep (hanpumep, 1) u apzymenmel, 000CcHO8bIBaAIOUUE 8b100D OMEema.

KaxkoBbl peienbHbIe 3HaYEHUs TapaMeTPOB MEPEXOTHOIO MPOIEcca B CUCTEME aBTOMATUYECKOTO
PEryJIUpOBaHMsI YaCTOTHI IBUTATENIS, CIIY>KAILEro AJis MPpUBOJa reHeparopa’?

a) KpaTkoBpeMeHHOE M3MEHEHHE 4YacTOThl BpallleHUs ABUIATENsl HE AOJDKHO InpesbimaTth 10 %
pacueTHOM YacTOTHI BpallleHHs; YCTAHOBMBINAACS 4YacTOTa B CeTH HpuU cOpocax M Habpocax
Harpy3KH reHeparopa JI0JDKHa JOCTUTaThes He Oosiee uem 3a 5 c.;

6) KparkoBpeMeHHOE M3MEHEHHE YacTOThl BpAIleHMs JBUTATENsl HE JOKHO npeBbimaTh 20 %
pacueTHOW YacTOTHl BpAIICHUS, YCTAHOBHBIIASCS YacTOTa B CETH Ipu cOpocax u HadOpocax
Harpy3Ku TeHepaTopa JI0JbKHA TOCTUTaThes He Oonee yeM 3a 10 c.;

OrBer:

3aganue I1K6-13
Buumamenwvno npouumamse mexkcm 3a0aHus u HOHAMb, YMO 6 Kayecmee omeema
oxcuoaromcsa napwt Inemenmos. Conocmagums riemenmul chucka 1 ¢ anemenmamu cnucka 2,
chopmupoeams napel r1emenmos.
XapakTepucThKa CyIOBOTO JH3eJs, CHA0XEHHOTO BCEPEKUMHBIM PETYISATOPOM YacCTOTHI
BpaLLleHUS
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K xaxmoit mo3uruu, JaHHOU B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO TIO3UIUIO U3
MPaBOTO CTOJIONA:

HaszBanne O0o3HaueHHE HA CXEeMe
A. | PerynaropHas XapakTepUCTHKa 1.
b. BHemHss XapakTepucTuka 2.

3anuwiume nonapno evlopanHvle YuPpPvl oo coomeemcmeyrowumu oyxeamu (nanpumep, A12BI112):

A b




3ananue I1K6-14

Brnumamensno npouumams mexkcm 3a0anHus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemces monvko 1 uz npeonosxycennvix eapuanmos. Bviopamv 1 eapuanm omeema,
3anucams e20 Homep (nanpumep, 1) u apzymenmul, 000CHO8bIBAIOUUE 8bLOOP OMEema.
PaGora riaBHO# 1U3eNbHON YCTAaHOBKHM Ha a0COTIOTHO BHEIIHEH XapaKTEPUCTUKH:
1. Hegonyctuma,
2. lomyckaercst paboTa Mo 3TO XapaKTepUCTHKE B TEUSHUE OJTHOTO Yaca,
Otser:

3aganune IIK6-15

Brumamenvno npouumams mekcm 3a0aHUA U ROHAMb, YMO 6 KAUECHMEE OMEEma 0HCUOAIOMc
napel Inemenmos. Conocmaeump 3Inemenmst cnucka 1 c¢ Inemenmamu cnucka 2,
chopmuposams napol 31emenmos.

CooTHecuTe n300pakeHHOE Ha pUCYHKE «CBOMCTBO CaMOpETryJIMPOBAaHNE» C HOMEPOM PUCYHKA.
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K kxaxmoi MO3WIKH, JaHHONH B JIEBOM CTOJOLE, MOAOEPHUTE COOTBETCTBYIOIIYIO TO3HI[HIO W3 IPABOTO
croJiona:

HaszBanne Homep pucynka
A. | Iloteps croiictBa camoperynupoBanus C/I1OVY mpu padbore va BOII | 1.
b. CgoiictBo camoperymuposanus CIDY, padotaromieit Ha BOII 2.

3anuwiume nonapno evlopanHvle YuPpPvl oo coomeemcmeyrowumu oyxeamu (nanpumep, A12BI112):

A b




TECTNe4 «ABTOMATH3MPOBAaHHBIE CHCTeMbI ynipaBJjeHuss CIOY»
3ananmne ITK6-16

Brnumamensno npouumams mexkcm 3a0aHus u HOHAMb, YMO 6 Kauecmee omeema
oxcuoaemcea moavko 1 u3 npeonoxcennvix eapuanmos. Bviopamw 1 eapuanm omeema,
3anucamo e2o Homep (hanpumep, 1) u apzymenmal, 000cHO8bIB8aAIOUUE 8b100D OMEema.

VY II1-perynaropa BHa4yalle IOAbEM LUIMHAPA KaTapaKTa IPOUCXOAUT C TOU XKE CKOPOCTBIO, UTO
Y TIOJTBEM TOPILHS CEPBOMOTOPA, U B ITOT MOMEHT BPEMEHHU PETyNIATOp paboTaeT Kak:
a) ActaTuuecKuit;
0) CTaTu4ecKuii;
OrBer:

3amanue IIKS8-17
Brnumamenvno npouumams mexkcm 3a0aHus u HOHAMb, YMO 6 Kauecmee omeema

oxcuoaemcs monvko 1 uz npeonosxcennvix eapuanmos. Bviopamv 1 eapuanm omeema,
3anucams e20 Homep (hanpumep, 1) u apzymenmul, 000CHO8bIBAIOUUE 8bIOOP OMEema.
KaxkoBa momyctumas craruueckas omuoOka renu [II'Y gactoToii BpameHus?

1. +/-5% ot ycTaHOBIEHHON (HOMUHAJIBHOMN) YaCTOThI BpaIlCHHUS,;

2. +/-1.5% ot ycTaHOBNIEHHO (HOMHHATHHOW) YaCTOTHI BPAIICHHUS;
Otser:

3ananue IIKS8-18
Bunumamensno npouumams mexkcm 3a0anus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemcea moavko 1 uz npeonoxcennvix eapuanmos. Bwviopame 1 eapuanm omeema,
3anucamso e2o Homep (hanpumep, 1) u apzymenmaol, 060CHOGbBIGAIOUULE 6bIOOP OMEema.
B kakux ciy4asx [OMycKaeTcs OTKIIOYEHHE CPEACTB  JUCTAHIIMOHHOTO WM

aBTOMAaTUYECKOIO BBOJA B JIEHCTBHUE U IEPEXOJ] HA PYyYHOE YIPABICHHE aBTOMATHU3UPOBAHHBIX
reHepatopHsix arperatoB (I'A)?

a) [Ipu TexHuueckoM 00CITY’)KHUBAaHUU HIIH PEMOHTE;

0) [Ipu ocmotrpoBOoM KOHTpOJIE ['A;

B) IIpu nepeBoae I'A B pesxuM HEHArpyXE€HHOTO pE3EpBa;
Ortser:

3aganue I1KS8-19

Brumamenvho npouumamse mexkcm 3a0anus u ROHAMb, YMO 6 Kauecmee 0Mmeema 0Hcuoaomcs
napor Inemenmog. Conocmagumv 3Inemenmsvt cnucka 1 c¢ 3Inemenmamu cnucka 2,
cpopmuposams napui 31emenmog.

CooTHecute n300pakeHHOe Ha pUcyHKe «CBOHCTBO CaMOPETYIMPOBAHUE» C HOMEPOM PHUCYHKA.
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K kaxmaoi MO3WIKH, JaHHONH B JIEBOM CTOJOLE, MOAOEPHUTE COOTBETCTBYIOIIYIO TO3HIIHIO W3 IIPABOTO
croJona:



Ha3Banue Homep pucynka
A. | npu -ynpaBisiolIeM BO3AECHCTBUU. 1.
b. IIpU_-BO3MYIIAIOIIEM BO3ACHCTBUH, 2.

3anuwiume nonapno evlopanHvle YuUPpPsl oo coomeemcmeytowumu oyxeamu (nanpumep, A12BI112):

A b

3ananue I1K8-20
Brnumamenvno npouumams meKkcm 3a0aHuUs U NOHAMb, YMO 6 Kayecmee omeema
oxcuoaemca moavko 1 u3 npeonorxcennvix eapuanmos. Bviopamw 1 eapuanm omeema,

3anucamo e2o Homep (hanpumep, 1) u apzymenmel, 000cHO8bI8aAIOUUE 8b100D OMEema.
[Tpu HanU4MK BO3MYILIEHUSI aBTOMATU3UPOBAHHBIC CUCTEMBI pa0OTaIOT:

a) B ctatuyeckom pexnume;

0) B muHammdeckoM pexume;

OTser:



TECTNeS «ABTOMaTH3MpOBaHHBIE cUcTeMbl ynipaBjeHust CY»

3ananue IIKS8-21

Bunumamensno npouumams mexkcm 3a0anus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca moavko 1 u3 npeonorxcennvix eapuanmos. Bviopamw 1 eapuanm omeema,
3anucamo e2o Homep (hanpumep, 1) u apzymenmal, 000cHO8bIB8aAIOUUE 8b100D OMEema.
B perynsrope uactorsl Bpamenust (PUB) mydTa usmepurens BozaeiicTByer
HETIOCPEICTBEHHO Ha PEHKY TOTUIMBHOTO Hacoca (peryinupyromuii opran). Onpenenure TUT
peryasTopa o cnoco0y Bo3IeHCTBUSA:

a) Perymnstop npsiMmoro aeicTBus;

0) Perynstop HenpsMoro AeicTBuUS;

B) Perynsarop KoMOMHMPOBAHHOTO JICHCTBHS;
OrtBer:

3aganune I1KS8-22

Brumamensno npouumams mexcm 3a0anus u nouams cyms eonpoca. Ipooymams nozuxy u
noanomy omeema. 3anucams pazeepHymulii 000CHOBAHHLIIL OMEEM HA 80NPOC, UCHONB3YA UeHKUE
KOMRaKkmuovle QpopmyauposKu.

Ha mpunmunmansHO cxeme aBToMaTu3anuu yecTaHoBkH Tuna «O30H» 0603HaveHEI::

030HATOp; IIUCTEPHA; 3P)KEKTOP; BEHTUJISATOP; AJIEKTPOMANTUTHBIY KIIANaH; MOIJIABKOBOE
pene; Hacoc
OTaJIOHHBIN OTBET:
OtBer:1-....,2-.....,3-...... S A 5 ,0-.. ... .. R

3aganune IIKS8-23

Buumamenvno npouumamsv mexkcm 3a0aHuUA U NOHAMb, YMO 6 Kauecmee oOmeema
oxcuoaemcea moavko 1 u3z npeonoxcenuvix sapuanmos. Bviopams 1 eapuanm omeema,
3anucamo e2o Homep (Hanpumep, 1) u apzymenmal, 000CHOGbIBAIOUUE 6bIO0P OMEema.

OcHoBHbIE QYHKIIUM CY0BOU HHPOpManoHHO-u3MepuTenbHou cuctemsl (MNC):

1. ABTOMaTH4ECKOE YIpaBiICHUE JIEKTPOIHEPTETUUECKON YCTAaHOBKOM;

2. CucreMa 3aluThl AU3€Ib-TeHEPATOPHON YCTAaHOBKHU OT NIEPETPY30K;

3. 3mepenue 1 KOHTPOIb OCHOBHBIX MapaMeTPOB AIEKTPOIHEPTETHUECKUX CUCTEM;

OtBer



3ananue I1K8-24
Buumameﬂbno npoqumamb meKkcm 3a0auuﬂ U NOHAMbB, UMO 6 Kauecmee omeema 0.7fcu0alomc;1
napst  3j1eMEeHmoe. Conocmaeumb Aaemernmosl CRUCKaA 1 C JJlémeHmamu cCcnuckKa 2,

cpopmuposams napui 31emenmos.
CooTHecuTe H300paXKeHHOE HA PUCYHKE «XapaKTEPUCTUKU PAOOTHI JU3EIIs IIPU pa3TrOHE CYIHA»

C HOMEpPOM PHCYHKA.
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K kaxmol mo3uiuu, JaHHOW B JIEBOM CTOJIOIE, MOAOEPHUTE COOTBETCTBYIOIIYIO ITO3WIUIO W3 IMPABOTO

cTondna:

HaszBanue O003HaUYeHHE HA cXeMe
A. | ObICTpBII Pa3roH 1.

b. MEJUIEHHBIHA Pa3roH 2.

B. CTYNEHYAThIH Pa3srOH BOJOU3MEUIAIOIIEr0 CyIHa 3.

I. CTYNEHYAThIH Pa3sroH CYAOB Ha MOABOJHBIX KPBUIbIX 4.

3anuwiume nonapno evlopanHvle uPpPsl oo coomeemcmeyrowumu oyxeamu (nanpumep, A12BI112):

A b B I

3ananue IIKS57-25

Brnumamenvno npouumams mexkcm 3a0aHus u HOHAMb, YMO 6 Kauecmee omeema
oxcuoaemcea monvko 1 uz npeonosrcennvix eapuanmos. Bviopamv 1 eapuanm omeema,
3anucams e20 Homep (nanpumep, 1) u apzymenmul, 000CHO8bIBAIOUUE 8bLOOP OMEema.

CKOIBKO TaTYMKOB YPOBHSI BOJIBI JOKHBI HIMEThH MTaPOBHIE KOTIIBI?
1. JIBa HE3aBUCUMBIX IPYT OT JIpyra AaTYHUKa HUKHErO YPOBHS BOJIBI C PA3IMYHO PACIIOI0KEHHBIMU
M0 BBICOTE TOYKaMH 3amepa. [Ipu 3TOM HWKHHIA TO PACHOJIOKEHHUIO NATYHK JIOJDKEH OBITh
3aJIeiCTBOBAH TOJIHKO ISl 3aIIUTHI OT aBapyu BCJIEICTBUE OTCYTCTBHS BOJIBI;
2. YeTelpe HE3aBUCHMBIX IpYyr OT Jpyra JaT4dKa HUKHETO YPOBHS BOJBI C Pa3IUYHO
PacrojOKEHHBIMU TI0 BBICOTE TOUKaMM 3aMepa. IIpu 3TOM HIKHUM 1O PacloOKEHUIO NAaTUHK
JOJKEH OBITh 3a/IEHCTBOBAH TOJIBKO ISt KOHTPOJISI OTCYTCTBUS BOJIBI;
Otser:



TECTNe6 «ABTOMATH3MPOBaHHBIE CHCTeMbI ynipaBJjeHuss CIOY»

3ananue IIK57-26
Buumamenvno npouumams mekcm 3a0aHUA U NOHANb, YMO 8 KAYECMEe OMEEMa 0HCUOAIOMCA
napot Inemenmos. Conocmaeumsp 2rn1emenmsl chucka 1 ¢ Inemenmamu cnucka 2,
chopmupoeams napel r1emeHmos.
Cxema ACY 3aKkpbITON CUCTEMOI OXJIaKIEHUS TJIABHOTO JIBUTATEIIS:
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K xaxmoit mo3unmu, JaHHOH B JIGBOM CTOJOIE, MOJOCPUTE COOTBETCTBYIOIIYIO IMO3UIUIO W3 TPABOTO
croJona:

Hazpanue O0o03HaUYeHHE HA cXeMe
A. | Cxema perynupoBaHHs TEMIIEPATYphl BOIBI Ha BBIXOJIE U3 1. | o6BogOM
JTA3EIIS
b. Cxema perynvpoBaHUsi TEMIIEPATYpPbl Maclia Ha BBIXOJIE U3 2. MEPEMYCKOM
JA3EIS
B. 3. JIPOCCEITUPOBAHIEM

3anuwiume nonapno evidopanHsie yuPpvl nod coomeemcmeyrowumu oykeamu (nanpumep, A1b2BI1I2):

A b

3aganne IIK57-27
Buumamenvno npouumamo mexkcm 3a0anus u ROHAmMs cyms gonpoca. Ilpooymams 102uxy u
noHOMmMY omeema. 3anucams pa3eepHYmMulil 000CHOCAHHBIIL OMEEN HA 60NPOC, UCNOIb3YA
yemkue KOMRAKmMHble YOPMYTUPOBKU.
HpI/I OTKJIKOYCHUN CpGI[CTB aBTOMAaTHU3alIun CyI[OBBIX TCXHUYCCKUX CpGI[CTB H€O6XOI[I/IMO. ..
OTtBerT:

3aganune IIK57-28

Buumamenvno npouumamsv mexkcm 3a0aHUA U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemea moavko 1 u3z npeonoxcenuvix sapuanmos. Bviopams 1 eapuanm omeema,
3anucamo e2o Homep (Hanpumep, 1) u apzymenmal, 000CHOGbIBAIOUUE 6bIOOP OMEema.
Perynmupyromuii opran ACPuY ocymiecTBiisieT U3MEHEHHE:
1. KauecTBEHHBIX TapaMETPOB;
2. KonnyecTBeHHBIX MapamMeTPOB;
OrtBer:



3aganue I1K57-29

Brnumamenvno npouumamos mexcm 3a0anus u nonams cyms éonpoca. IIpodymame nozuxy u
nonnomy omeema. 3anucams pa3zéepHymulii 000CHO6AHHBLIL OMEEm HA 60NPOC, UCHOTIb3YA
yemkKue KOMRAKmHble GOopMYAUpPOSKU.

BaxTeHHBII MEXaHUK TNpH OOHAPYKEHWU HEUCNPaBHOCTH cucteMbl JIAY 1OKEH HpPUHATH
cleAyronme qeUCTBUA. . .

OrtBer:

3aganune I1KS57-30
Buumamenovno npouumams mekcm 3a0anus u noHams cymeo eonpoca. Illpooymameo
JI02UKY U ROJIHOMY Omeemd. 3anucamso pa3eepHymolii 000CHOBAHHBLII OMEEm HA 60NPOC,
UCROJIb3YA YemKUe KOMRAKMHbLE OPMYIAUPOBKU.
Ha npuHnunuanpHOM CcXeMe aBTOMAaTU3alMM C IPONOPLUOHAIBHBIM 3aKOHOM PETYIUPOBaHUS
MaFI/ICTpaHI/I Imogayun 3HepFOHOCI/ITeJI$I THUIIA 0603Ha“ICHHZ

Am

(n
f—

TUIOCKasi MeMOpaHa; peryJIHpyIOIUil Oprai; MarucTpaib; pblyar; HCIIOJHUTEIbHBIN MEXaHNU3M;
YCUJIUTEb; )KECTKasi 0OpaTHas CBs3b;

OtBer:1-....,2-.....,3-...... , 4.



TECTNe7 «KABTOMATH3MPOBaHHBIE CHCTeMbI ynipaBJjeHusst CIOY»

3aganune I1K57-31

Bunumamensno npouumams mexkcm 3a0anus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca moavko 1 u3 npeonorxcennvix eapuanmos. Bviopamw 1 eapuanm omeema,
3anucamo e2o Homep (hanpumep, 1) u apzymenmal, 000cHO8bIB8aAIOUUE 8b100D OMEema.
OOpaTtHast CBsI3b, KOTOpasl CBSI3BIBACT YIPABISEMYIO BEIMYMHY C 3aJaIONIUM yCTPOWCTBOM,
Ha3bIBAETCS:

a) JIormoaHUTENbHOM;

6) MecTtHOH;

B) ['maBHOM;

Otser:

3aganune I1K57-32

Brnumamenvno npouumams mexkcm 3a0aHuUA U NOHAMb, YMO 6 Kauecmeée Omeema
oxcuoaemca moavko 1 uz npeonoxcennvix eapuanmos. Bwviopame 1 eapuanm omeema,
3anucamso e2o Homep (hanpumep, 1) u apzymenmaol, 060CHOGbBIGAIOUULE BbIOOP OMEema.
[IpuHnun pabGoThl aBTOMATU3HPOBAHHBIX CHUCTEM YIIPABJICHUS PETYIUPYEMON BEIUYUHBI T10
BO3MYILEHUIO pEAJIN3YyETCs B!

a) B pazomkHyTO# cucTeme;
0) 3aMKHYTOI1 cucTeme;
Orser:

3aganue IIK58-33

Buumamenwvno npouumamse mexkcm 3a0aHus u HOHAMb, YMO 8 Kayecmee omeema
oxcuoaromcsa napwt Inemenmos. Conocmagums riemenmul chucka 1 ¢ snemenmamu cnucka 2,
chopmupoeams napel r1emenmos.

K xaxmoii mo3umuu, TaHHOHN B JIEBOM CTOJIOIIE, MOJOCPUTE COOTBETCTBYIONTYIO TTO3UIIUIO U3
MIPAaBOTO CTOJIONA:

CAPY HasBanmue

A. | TIponopuuoHaNbHbBIN perymsarop 6e3 yeumurens | L. Perymnsitop ¢ sxecTroi
00paTHOM CBSI3bIO

b. | IIponopimoHanbHBIN PETYNISTOP C YCHIIUTENEM | 2. Perynstop npsimoro
JIEUCTBUSA

B [IponopuiioHAIBHO-UHTETPAIBHBIN perynsaTop | 3. He mpsimoro aeiicTus, 6e3
o0paTHOH CBsI3H

r HNHTerpanbHbIil perynsTop 4 He npsimoro nelictBus, ¢
rUOKOI (M301POMHOIN)
00paTHOM CBS3BIO

3anuwiume nonapHo 6vlOpanHHvle YUPPLL NOO coomeemcmeylouwumu oOyKeamu (Hanpumep,

AIB2BIT?2):

A |b B I

3ananne II1K58-34

Buumamenvno npouumamsv mexkcm 3a0aHuUA U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemcea moavko 1 u3 npeonoxcenuvix sapuanmos. Bviopams 1 eapuanm omeema,
3anucamo e2o Homep (Hanpumep, 1) u apzymenmal, 000CHOGbIBAIOWUE 6bIO0P OMEema.
Kem pernamMeHTHpOBaH MUHUMAIbHBIA IEpeUYeHb KOHTPOJHUPYEMBIX  IapaMeTpoOB
aBToMaru3upoBaHHoi C/IDVY?
1. CynoBnaaenbuem;
2. TexHn4yecKkuM 3aJaHHUEM;
3.CrapuiuM MEXaHUKOM;
4 PKO;
Otser:



3apanne IIK58-35
Buumamenwvno npouumamse mexcm 3a0aHus u NOHAMb, YMO 6 Kayecmee omeema
oxcuoaromcsa napwt Inemenmos. Conocmagums remenmul chucka 1 ¢ snemenmamu cnucka 2,
cchopmupoeams napel r1emenmos.
K kaxmoii mo3umuu, TaHHOH B JIEBOM CTOJIOIIE, MOJOCPUTE COOTBETCTBYIONTYIO TTO3UIIUIO U3
IIPAaBOTO CTOJIONA:

CAPY Ha3zpanue

A. | TIpOonOpUMOHATBHBIH PETYISTOp 6€3 yCUIUTEs 1. CraTnyeckas
XapaKTepUCTHKA

b. | IlponopuuoHanbHbIN PEryasTop ¢ yCHIUTENEM 2. AcraTuueckast
XapaKTepUCTHKA

B [IponopiirioHaIbHO-UHTETPATILHBIN PETYISATOP

r WHTerpaibHblil peryasTop

3anuwiume nonapno evidopanHsie yuPpvl nod coomeemcmeyrowumu oykeamu (nanpumep, A1b2BI1I2):

A b B r




TECTNe8 «ABTOMATH3MpPOBaHHBIE CHCTeMbI ynipaBJjeHuss CIOY»

3aganune I1K58-36

Bunumamensno npouumams mexkcm 3a0anus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca moavko 1 u3 npeonorxcennvix eapuanmos. Bviopamw 1 eapuanm omeema,
3anucamo e2o Homep (hanpumep, 1) u apzymenmal, 000cHO8bIB8aAIOUUE 8b100D OMEema.

KakoBa pomyctumasi BeTUYMHA HEPABHOMEPHOCTH CHUCTEMBI aBTOMATUYECKOTO PETYIHPOBAHUS
TEeMITepaTyphl OXJIAKTAOIICH )KUIKOCTH/CMa304HOT0 Maca?

a) He 6onee 12 °C.

6) He Gouee 5 °C.

OrtBert:

3ananue IIK58-37
Bunumamensno npouumams mexkcm 3a0anus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca moavko 1 u3 npeonoxcennvix eapuanmos. Bviopamw 1 eapuanm omeema,
3anucamo e2o Homep (hanpumep, 1) u apzymenmel, 000cHO8bIBAIOUUE 8b100D OMEema.
Kakue cucremsl aBTOoMarnueckoro perynupoBaHusi temieparypbl (CAPT) ucnone3yrorcs Ha
nuzene?
a) CAPT oxunaxnaroeit xuakoctu; CAPT cmazounoro macna, CAPT HaaayBOYHOTO BO3/yXa;
0) CAPT auzenvHoro tormua; CAPT cmazounoro macna, CAPT magmyBounoro Boznyxa; CAPT
BBINTYCKHBIX TA30B;
Otser:

3aganne IIK58-38

Buumamenvno npouumamsv mexkcm 3a0aHus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca moavko 1 uz npeonoxcennvix eapuanmos. Bwviopame 1 eapuanm omeema,
3anucams e2o Homep (hanpumep, 1) u apzymenmaol, 060CHOGBIGAIOUULE 6bIOOD OMEema.

Jlo Kakoro MoOMEHTa paloTaeT BU3yaJbHas WHAMKALUS aBapUHHO-TPEAYNPEIUTEIHHON
CUTHaJIN3aIuu?

a) Jlo MOMeHTa, ToKa He MOCTYNHUT MOATBEPXKACHHE 00 X MPUHATHU (KBUTHPOBAHUHY;

0) Jlo ycTpaHeHHsI HEUCTTPABHOCTH;

B) Jlo MOMEHTa BBIKJIIOUEHHS CUTHAIIN3ALINN;

Orser:

3aganune I1K58-39

Brnumamensno npouumams mekcm 3a0aHus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemcs monvko 1 uz npeonosrcennvix eapuanmos. Bviopamv 1 eapuanm omeema,
3anucams e20 Homep (nanpumep, 1) u apzymenmul, 000CHO8bIBAIOUUE 8bIOOP OMEema.

UYem onpexensercs nepedeHb KOHTponupyeMbix cuctemoit AIIC napaMeTpoB IiaBHBIX ABUraTesen

BHYTPEHHETO CropaHus?

a) [IpaBunamu PMPC, ThIiom u KOHCTpYKLIMEN ABUTATENS;

0) MOITHOCTBIO AU3ETHLHON YCTaHOBKH;

OrBer:

3aganne I1K58-40

Brnumamensno npouumams mexkcm 3a0anus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca moavko 1 u3 npeonorxcennvix eapuanmos. Bviopamw 1 eapuanm omeema,
3anucamo e2o Homep (hanpumep, 1) u apzymenmel, 000CcHO8bI8AIOUUE 8b100D OMEema.
Penelinple cCTEMBI — 3TO CUCTEMBI, B KOTOPBIX COJIEPKUTCS XOTS Obl OMH peJICHHBIN 3JIEMEHT,
peoOpa3yrouii HempepbIBHOE U3MEHEHHE BBIXOJHOW BETMUUHBI:

a) B cryneHuatslii cursaim;

0) HenpepwiBHBIN cUTHAT;

OrBer:



TECTNe9 «ABTOMATH3MPOBaHHBIE CHCTeMBbI ynipaBJjeHuss CIOY»

3aganune I1K60-41

Brnumamensno npouumams mekcm 3a0aHusA U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemcs monvko 1 uz npeonosrcennvix eapuanmos. Bviopamv 1 eapuanm omeema,
3anucams e20 Homep (hanpumep, 1) u apzymenmul, 000CHOBbIBAIOUUE 8bIOOP OMEema.

Kakum 06pa3oM mporcXoauT aBTOMaTHYECKOE TIOMIOJIHEHNE PACXOIHBIX IIUCTEPH TOIUIHBA,

BOJKBI, Macja?

1. BxirroueHreM MUTaTeNbHBIX HACOCOB 110 CUTHATY JaTYUKa JaBJICHHUS,

2. BxiroueHreM nuTaTeNbHBIX HACOCOB M0 CUTHAJY JaTunKa YPOBHS;

OrtBer:

3aganune I[1K60-42

Buumamenvno npouumams mekcm 3a0aHUA U NOHAMb, YMO 6 KAYECMEe OMEEma 0HCUOaemcs
nocaedosamenvHocmos 3nemenmos. Ilocmpoums eepryio nociedosamenvHOCHb U3 NPEOI0IHCCHHBIX
I71eMEHM06.

YKaxxkure, Kakue IeUCTBUS TOJKEH MIPEANPUHATE BAXTEHHBIX MEXAHHK IIPH BBOJIE B ACHCTBUE CH-
CTEeMBI IUCTAaHIIMOHHOTO yTpaBieHus rmasHoro asurarens (I'/) u BuHTa perynupyemoro mrara

(BPILLI)

1. [TpoBeputs 10 mycka I'J[ BO3MOKHOCTh U3MEHEHUs NoNiokeHus tonacteit BPILI

. J1oJ0XUTh cTapiieMy MEXaHUKY O MPOBOJMMON MPOBEPKE

. CBepuTh MOKa3aHUA JIEKTPOYACOB PETUCTPATOPA MAHEBPOB C CYAOBBIM BpEMEHEM

. [IpoBepuTh MoNI0KEHNE COBMEIICHHOUW PYKOSATKHY yripaBieHus JJAY u ManmimHHOTO Tenerpada

. [IpoBeputh Bo3MOKHOCTE Tiepenadn yrnpasiernrsl [ u BPIL u3 LIITY B pyneByro pyoky u 06paTHO

. Bemoaauts npobusie mycku '] ¢ momomibio cuctemsl JJAY

. [IpoBeputs myck u pesepc '/l ¢ MecTHOro nocta ynpaBlieHUs

3anucamv yuppovl 6apUAHMO8 OMEEMA 6 HYICHOI NOCIE008AMETbHOCHU C/1€64 HANPABo 0e3 npooenos
U 3HaAK08 npenunanusa (nanpumep, 135):

L | | |
3aganune I1K60-43

Brnumamenvno npouvumamnmb mexKcm 3a0anusn u nOHAMbB, YMO 6 Kavecmee omeema oxcuoaemcs
nOCNe006ameIbHOCHb IJ1IEMEHM 08. Hocmpoumb 6EepHYIO nocneoosamebHOCHMb U3 npeOJloafcennbtx
IJIEMEHMO08.

VYkaxuTe, Kakue AeUCTBUS JOJHKESH MPEANPUHATH BAXTEHHBI MEXaHUK MpU 0OHAPYKEHUH HEUC-
MpaBHOCTHU cuctemsl [JAY:

1. Ilo cornacoBaHMIO C BAXTEHHBIM TOMOUIHUKOM Iiepeiitu no ynpasienue I'J1 (BPII) u3 mamun-
HOT'O ITOMENICHUS
2. HemMenneHHO OCTAaHOBUTE IUIABHBIN IBUTATEND
3. HemenneHnHo mpoBepuTh W BBECTH B JICMCTBUE MAIIMHHBIN Tenerpad

3anucamov yuppovl 6apUAHMO8 OMEEMA 6 HYHCHOI NOCIE008AMETbHOCHU C/1€64 HANPABo 0e3 npooenos
U 3HAK08 npenunanusa (nanpumep, 135):

NN AW

3apanune I1K60-44

Buumamenvno npouumamsv mexkcm 3a0aHuUA U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemcea moavko 1 u3z npeonoxcenuvix sapuanmos. Bviopams 1 eapuanm omeema,
3anucamo e2o Homep (Hanpumep, 1) u apzymenmal, 000CHOGbIBAIOWUE 6bIOOP OMEema.

Jlo kakoro MOMEHTa TOAAIOTCS 3BYKOBBIE CHUTHAJIbl aBAPUUHO-TIPEYNPEAUTEIbHON

curHanuzauuu’?

1. JTo MOMeHTa, TOKa HEe MOCTYIMUT MOATBEPKICHUE 00 X MPUHATUN (KBUTUPOBAHUH )

2. Jlo ycTpaHEeHHSI HEUCTIPABHOCTH

3. 1o MOMEHTA BBIKJIIOUEHUS] CUTHAIU3AUN

OTser:



3aganune I1K60-47

Brnumamensno npouumams mekcm 3a0aHusA U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca monvko 1 uz npeonosrcennvix eapuanmos. Bviopamv 1 eapuanm omeema,
3anucams e20 Homep (hanpumep, 1) u apzymenmul, 000CHO8bIBAIOUUE 8bIOOP OMEema.
KaxoBo npenenbHOe 3Hau€HUE CTENIEHU HEPAaBHOMEPHOCTU B CUCTEME PETYJIMPOBAHUS YaCTOTHI
BpallleHUs JBUTATENs, IPUBOSILETO B AecTBHE reHepaTop?

1. IIpu mob6bix Harpy3kax or HyideBod 10 110 % pacuerHoil Harpy3ku reHeparopa
YCTaHOBHUBILASICS YaCTOTA BpAILLEHUS ABUTATENsl HE TOJKHA MIPEBBIIIATh pacueTHYIO Oojiee yeM Ha
8%, T.e. 3HAUEHNE CTENIEHN HEPABHOMEPHOCTH HE JOJKHO IPEBBIIATE 8%0;

2. Ilpu moObix Harpy3kax oT HyaeBod 10 100 % pacueTHOl Harpy3ku TeHeparopa
YCTaHOBHUBILASICS YaCTOTA BPAILLEHUS ABUTATENs HE TOJKHA MIPEBBIIIATh pacueTHYIO Oojiee yeM Ha
5%, T.e. 3HaUE€HUE CTETIEHU HEPABHOMEPHOCTHU HE JOJDKHO ITpeBbIIIaTh 5%;

Otser:



TECTNel10 «KABTOMATH3MPOBAHHBIE CUCTEMBbI yripaBJjienuss CY»

3aganune I1K60-45

Brnumamensno npouumams mekcm 3a0aHus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca monvko 1 uz npeonosxcennvix eapuanmos. Bviopamv 1 eapuanm omeema,
3anucams e20 Homep (hanpumep, 1) u apzymenmul, 000CHO8bIBAIOUUE 8bIOOP OMEema.
B kakumx cimyyasx JOIMYCKAaeTCsl OTKJIIOYEHHE CPENICTB JUCTAHIMOHHOTO WM aBTOMATHUYECKOTO
BBOJla B JICHCTBUME U TEPEXOJ Ha pPyYHOE YIPaBICHHE aBTOMAaTHU3MPOBAHHBIX TI'C€HEPATOPHBIX
arperatoB (I'A)?

1. [Ipu TexHUYECKOM OOCTYKUBAHUHU WJIH PEMOHTE;

2. Ilpu ocmotpoBoM KoHTpoIe ['A;

3. Ilpu nepeBogae I'A B pexxkuM HEHarpy»KE€HHOTO Pe3€pBa;

OrtBer:

3aganune I1K60-46
Brumamenvno npouumams mexcm 3a0aHus U ROHAMb, YMO 8 Kauecnee omeema
oxcuoaromces napul 3n1emenmos. Conocmasums 31emenmeol chucka 1 ¢ anemenmamu cnucka 2,
chopmuposeams napul r1emenmos.
K kaxxmoii mo3uiiuu, TaHHOU B IEBOM CTOJIOIE, MOA0EPUTE COOTBETCTBYIONIYIO TTO3UIUIO U3
MPaBOTO CTOJIONA:

TEepMONapsbl Ha3Banmne
A. [MnatuHOpoaUit — rutaTuHa = I111; 1. N3mepenne no 1300 °C,
b. Xpomens — aimomenb = XA; 2. Nsmepenne no 300 °C,
B Xpomenb — korenb = XK; 3 Nzmepenne no 600 °C,
T Kenezo — xonens = KK;
bl Menp — xonens = MK

3anuwiume nonapno evlopanHvle uUPpPsl oo coomeemcmeytowumu oyxeamu (nanpumep, A12BI112):

A |B |B [T |n

3apanune I1K60-48
Brumamenvno npouumams mexcm 3a0aHUs U ROHAMb, YMO 6 Kauecnee omeema
oxcuoaromes napul 3n1emenmos. Conocmasums 31emenmeol chucka 1 ¢ anemenmamu cnucka 2,
chopmuposams napwl r1emenmos.
K kaxmoii mo3uiiuu, 1aHHOM B IEBOM CTOJIOIE, MOA0EPUTE COOTBETCTBYIONIYIO TTO3UIUIO U3
MPaBOTO CTOJIONA:

TepPMOperyJJupoBaHHe Ha3BaHue

A. Cucrema aBTOMaTHYECKOTO PETYIMPOBAHUS TOJKHA 1. 6°C;
o0ecreunBaTh NOAJEP)KaHUE TEMIIEPATYPbI
BOJIbI Ha BBIXOJIE U3 JBUTaTENsl C HEPAaBHOMEPHOCTHIO HE

Oonee

b. HeuyBCcTBUTENbHOCTE CAPT HE MoJDKHA NTPEeBBIIIATE B 2. 12°C;
COOTBETCTBHH C JIOMTyCKaeMON HEUYBCTBUTEILHOCTHIO
PETYISATOPOB

B 3a0poC peryaupyeMoil TeMIepaTyphl B MEPEXOTHBIX 3 1°C

PEXUMaxX ABUTAaTECIIA HE NOJIKCH PCBLINIATH

3anuwiume nonapHo evlOpanHvie uPpPvl 0O coomeemcmayromumu oyxeamu (nanpumep, A1b2B1):

A b B




3aganne I1K61-49

Buumamensno npouumams mexcm 3a0anus u NOHAMb, YMO 8 KAYECHIGE OMEEMA OHCUOACMCA
nocneoosamensnocms nemenmos. Ilocmpoums eepuyio nocnedoeamenbHOCHy U3 NPEOIOHCEHHBIX
2/1eMEHMOG.

Crioco0 TOYHOM CUHXPOHM3AIMH MAaKCUMAJIbHO MPUOINKEH K TEOPETUUECKOMY «UICATBHOMYM:
TeHEepaToOp CUHXPOHU3HPYETCs 0e3 MaJleHIINX MPOBAIOB HANPSHKEHUS B CETH M OPOCKOB TOKA B
oOMoTkax arperarta. [Tonk/IIounTHCS TAaKUM 00pa30M K CETH BPYUHYIO — CIOMKHBIN
TEXHOJIOTMYECKHUI ITPOLECC, TPEOYIOIIMX TOYHOTO U3MEPUTEIBHOIO 000PYA0BaHNUS.

[TocnenoBaTenbHOCTh ACUCTBHIA TOMKHA OBITH CIIETYIOIICH:
1.06ecnieuenre HY>KHOM 4acTOTHI BpareHus. [IpoBepsieTcst ¢ mMOMOIIBI0 YacTOTOMEpa
2. ®a3upoBka. OOBIUHO BBINOJIHAETCS B IPOLIECCE MOHTa)Ka FEHEpATOpa C MIOMOIIBIO
(dhazoykazarens.
3. O0ecnieueHre MOTHOTO COBIAJACHUS BEKTOPOB (Da3HBIX HANPSHKEHUH arperara ¢ CeThio ¢
MTOMOIIbI0 CHHXPOHOCKOMA
4. locTKeHNE arperaToM AeMCTBYIOLIETO 3HAUEHUsI HAIIPSKEHU S, COBIAIAIOILETO C
HanpspbkeHneM cetd. KoHTponupyeTcs BOIbTMETPOM.
5.BiiroueHue reueparopa B CETh.

3anucamo yuppsvl 6apUAHMO8 OMEEMA 6 HYHCHOI NOCIE008AMETbHOCHU C/1€64 HANPABo 0e3 npooenos
U 3HAK08 npenunanusa (nanpumep, 135):

3aganune I1K61-50

Buumamenvno npouumams mexkcm 3a0aHus u ROHAMb, YMO 8 KAYecnee OMmeema 0HCuoaemcs
monvko 1 uz npednoscennvix eapuanmos. Boiopams 1 éapuanm omeema, 3anucamso €20 Homep
(nanpumep, 1) u apzymenmel, 000cHO8bI8aAIOUUE 6b100D OMEema
Kakue cBoiicTBa nepexofHOMY MPOLECCY MPUAAET HATMYUE B PETYIATOPE U30APOMHOM 00paTHOM

cBs13u? OnpenenuTe TUI TAKOTO PEryJsiTopa:
1. AcraTuueckuil peryasTop ¢ BBICOKUM ObICTPOACHCTBUEM;
2. CTaTUYECKUU PETYISITOP C BEICOKUM OBICTPOJICHCTBUEM;
3. AcTaTHYEeCKH peryasTop ¢ 3aMeIJICHHBIM OBICTPOICHCTBHEM;
Otser:



TECTNell «KABTOMATH3MPOBAHHBbIE CUCTEeMBbI yripaBJjenuss CY»

3apnanme IIK61-51
Brumamenvno npouumamos mexcm 3a0anus u nonams cyms eonpoca. IIpodymame nozuxy u
nonnomy omeema. 3anucams pa3zéepHymulii 000CHO6AHHBLIL OMEEMm HA 60NPOC, UCHOTIb3YA
yemkue KOMRAKmHbvie GopMyauposKu.

Penelinple cUCTEMBI — 3TO CHUCTEMBI, B KOTOPBIX COAEPXKUTCS XOTS OBl OJMH pesIeHHBIN

3JIEMEHT, IPeo0pa3yoUINi HENpPepbIBHOE M3MEHEHNE BBIXOHON BETUYMHBI B
OrtBer:

3aganue IIK61-52
Brnumamenvno npouumams mexcm 3a0anus u ROHAMb, YMO 6 Ka4ecmee omeema
odxicuoaromes napol rnemenmos. Conocmagums 3nemenmyl cnucka 1 ¢ anemenmamu cnucka 2,
chopmuposams napwl 31emenmos.
K kaxmoii mo3uiyu, J7aHHOW B JIEBOM CTOJIOLE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3UIIUIO U3
IIPABOTO CTOJIOLA U BCTABbTE B TEKCT ONPECIICHHSL:

TEePMOperyJupoBaHue Ha3Banmne
A. | Cucrema aBTOMaTHYECKOTO PETYIMPOBAHUS l. acTaTU4ecKas
Ha3bIBAETCH ...... , €CJIM TIPU TIOCTOSIHHOM BXOJJTHOM

BO3/ICHCTBUY OMIMOKA YIPABJICHUS € CTPEMUTCS K
IIOCTOSIHHOMY 3HAYEHHUIO, 3aBUCSILEMY OT
BEJIMYUHBI BO3JCICTBUS

b. CAP HaszbIBaeTCA ..... , €CIH MIPU TOCTOSHHOM BXOJHOM | 2. cTaTHYecKas
BO3/ICHCTBHH OIMOKA YIPABICHUS € CTPEMUTCS K HYITIO
BHE 3aBUCUMOCTH OT BEJIUYHUHEI BO3JCHCTBUSL.

3anuwiume nonapHo evloOpanHvie yuPpPvl 0O coomeemcmayromumu oyxeamu (nanpumep, A1b2B1):

A b

3apanne I1K61-53
Buumamenovno npouumams mekcm 3a0anus u nonams cyms eonpoca. Ilpooymams no2uxy u
noanomy omeema. 3anucamo paseepnymbui 000CHOBAHHBLIL OMeéem Ha 80npoc, UCnOJ1b3ysa
yemKue KOMnaKmuule hOpMyauposKu.
Ha cxeme 1. HHIYKTUBHOTO 1aTYMKa YacTOTHI BpAIlEHHUs KOJIEHYATOTO Baja 0003HAUCHBI:

l. 2.

F -9
BexoaHoe Hanpaxene —=

S
s Epema —a

KapTep ABUIaTelsd; KOPIYC AAaT4MKa; IIOCTOSHHBIM MArHUT; IIOJIOCHBIM HAaKOHEYHUK;
KaTyIlIKa MHAYKTUBHOCTH; BO3AYIIHBIN 3a30P; UMITYJIBCHOE KOJIECO C OIIOPHON METKOH; TaXOMETP

OTaJIOHHBIIA OTBET:

OtBer:1-....,2-.....,3-...... S A4- 5,6, .



3apanne I1K61-54

Buumamenovno npovumamos mexKcm 3a0anusn u ROHAMb, UMO 6 Kauecmee omeema odxcuoaemcs
monvko 1 u3 npedﬂo.)fceuublx sapuanmoe. Bblﬁpamb 1 eapuanm omeema, 3anuUcambs €20 Homep

(nanpumep, 1) u apzymenmel, 000cHO8bI8aAIOUUE 6b100D OMEema
B kakux Toukax BHyTPEHHEr0 KOHTYpa MPOUCXOIUT U3MEPEHHE TEMIIEPaTyphl BObI U Macia?
1. Boabl — Ha BBIXOJIE U3 ABUraTelNs; Macja - Ha BXOJI€ B IBUTaTellb;
2. Macna — Ha BBIXO/JI€ U3 IBUTATENsS; BOJbI - HA BXOJIE€ B JIBUTATENb;
Otser:

3aganune IIK61-55

Buumamenvno npouumamsv mexkcm 3a0aHus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca moavko 1 uz npeonoxcennvix eapuanmos. Bwviopame 1 eapuanm omeema,
3anucamso e2o0 Homep (hanpumep, 1) u apzymenmuol, 060CHOGbIGAIOUULE BbIOOP OMEema.

B kakux Toukax BHYTpPEHHEIro KOHTYpa MPOUCXOIUT U3MEPEHHE TEMIIEPATyphl BOBI U Maciia?
a) Boibl — Ha BBIXO/JIE U3 IBUTaTeNsl; Macja - Ha BXOJIE B JIBUTATEllb;

6) Macna — Ha BBIXOJI€ U3 ABUTATENs; BOJIbI - HA BXO/IE B JBUTATEIIb;

OrtBer:

3aganune I1K61-56
Bunumamensno npouumams mexkcm 3a0anus U NOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca moavko 1 u3 npeonorxcennvix eapuanmos. Bviopamw 1 eapuanm omeema,
3anucamo e2o Homep (hanpumep, 1) u apzymenmal, 000CcHO8bIBAIOUUE 8b100D OMEema.
B niponopuroHaNbHBIX PETYIATOpaX MPUMEHSIOT:
a) 'nbkue oOpaTHbBIC CBS3H;
6) XKecrtkue oOpaTHbBIE CBA3H;
Otser:






