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1. BeedeHue

lMpeobpaszosamenu 4acmoms! cepuu IINB npedHasHa4vyeHb! Oris1 peaynupoeaHuUsi Yacmombl epauje-

HUST @aCUHXPOHHbIX U CUHXPOHHbIX 3r1ekmpodsueamerel. [peobpaszogamersniu uMerom rnsimb 8apuaHmos uc-

MOTHEHUS:

UcnonHeHue 1 - npeobpasosameriu 01151 0OWENPOMBbILUIIEHHbBIX MEXaHU3MO8 C aCUHXPOHHbIM dsuzamesiem
u duanasoHoM peaynuposaHusi ckopocmu 0o 50:1, 6e3 damyuka CKOPOCMU/MOMNOXEHUS,
He npedbsAssaWUX Mo8bIWEHHbIX mpebosaHul K beicmpodelicmeuro U moYHocmu peay-
JluposaHuUsi CKoOpocmu, 8 moM 4Yucsie Ofif Hacocos, B8EeHMUSISIMOopPOo8, Mo00bLEMHO-
mpaHcropmHbiX cpedcms, 8bICOKOCKOPOCMHbIX ariekmpownuHdened u m.n.;

UcnonHeHue 2 - npeobpa3ogameriu ¢ 8EKMOPHbIM yripasneHuemM, rnpedHa3Ha4vyeHHble 07151 wupokoduana-
30HHO20 B8bICOKOKaYeCMBEHHO20 aCUHXPOHHOZ0 3/1eKmpornpueoda pasuyHbIX Mpou3soo-
CMBEHHbIX MexaHU3MO8, 8 IMOM Yuc/ie MexaHU3MO8 2/1a8H020 08UXXeHUsI U rodadyu me-
marnnopexyuux cmaHkos ¢ YIMY u npombiwneHHbIx pobomos;

UcnonHeHue 3 - npeobpasosamersiu C 8EKMOPHbIM yripasneHueMm, npedHasHavyeHHble Onsl wupokoouana-
30HHO20 B8bICOKOKaYeCIMBEHHO20 CUHXPOHHO20 3riekmporpueoda pasfiuyHbIX Mpou3goo-
CMBEHHbIX MEXaHu3M0o8, 8 MOM YUC/Ie MeXaHU3MOo8 rnodadyu Memarsnopexyujux cmaHKo8
¢ Yly u npombiwineHHbIx pobomos;

UcnonHeHue 4 - npeobpazosameriu ¢ 8eKMOPHbLIM yripasrieHueM 6e3 damuyuka CKOPOCMU/MONOXEHUS,
rnpedGHa3Ha4yeHHble 0nsi MexaHusMoe ¢ Quana3oHoM peeayrnuposaHusi ckopocmu do 50:1,
rpedbsaensAoWUX No8bileHHbIe mpebosaHusi K bbicmpodelicmeuro, y KOmopbix ecriedcm-
g8uUe mexHosoau4yeckux ocobeHHocmel ycmaHoeka damyuka Ha easl dguzamesisi He rpe-
dycmampueaemcsi, 8 mom yucrnie akcmpydepbl, Opobuiku U dpyaue MexaHu3Mbl XUumu4de-
CKoU U 20pHOPYOHOU MPOMbILUIIEHHOCMU.

UcnonHeHue 5 - npeobpaszosamenu 055 peaynupoeaHusi CKOPOCMU CUHXPOHHbIX 08u2amerieli C MOCMOSsiH-
HbIMU MagHuUmamu 6e3 dam4uka CKOpOCMU/MoNOXeHUs Ha early ¢ duana3oHOM peayriupo-
eaHusi ckopocmu 00 50:1.

Anekmpornpugod ¢ rnpeobpasosamesnem Yacmomsi cepuu OB ucnosiHeHuss 5 npedcmasngem co-

6ol anekmpomMexaHU4eCcKyo cucmemy, BKIIHYaroWyr CUHXPOHHBLIU dsuzamerib ¢ 8030yx0eHUeM om ro-

CMOSIHHbIX MagHuUmos 6e3 damuyuka ckopocmu / rofioXeHuUs Ha 8arsly u rpeobpasosamersib murna «Heyrnpas-

nisseMbill 8bINPSIMUMESTb — UHBEPMOP HaNPSXKEHUsI» C MUKPOpoueccopHoUl cucmemoll yrpasieHusl.

Anekmpornpugod npedHasHaqyeH O yripasieHuUsi MexaHu3MamMu U mexHO/102U4eCKUMU rpouyeccamu,

8 mom yucre npedbsAsAaIOUUMU 108bILEHHbIE MpebogaHusi K duHamu4yeckum ceolicmeam rpusoda, 8 HU3-

KOCKOPOCMHbIX, 8bICOKOIQGDEKMUBHbLIX, MasioeabapumHbix U Opyaux 37eKmpornpueodax C CUHXPOHHbLIM

dguzamersnieM, y KOMOPbIX 8criedcmeue MmexHOI0au4ecKux ocobeHHocmel ycmaHoeka O0amyuka Ha earl

dsuzamernsi He npedycmampueaemcs.

Anekmpornpugodsi 8binyckaromcs 8 duarnasoHe mowHocmel om 1,5 do 15 kBm. KoHcmpykmugHo
31eKkmpornpugodbi 8birNoIHEHb! 8 8UOe HageCHbIX 6510K08 0OHOCMOPOHHEZ0 0BCYXUBaHUS.

OcHoeHoe ucrnonHeHue rpeobpasosamerieli Yacmombl 110 KAuMamu4yeckum ycrosusm - YXJ/I, no ka-
meezopuu pasmeuweHus - 4, no cmeneHu 3awumsl — IPO0* coenacHo TOCT 15150-69, TOCT 14254-80, nipu
amom memrnepamypa 8030yxa 8 wkaghax KOMIMIIEKMHbIX yCmpoucms, 8 Komopble ecmpausaemcsi rnpeob-

pasogamersib 4acmomal, He OOIKHa rnpesbiama 40°cC.

* BoamoxHa rnocmaeka npeo6pa306ameneﬁ Yacmombl Opyeux ucrioniHeHuUll 8 coomeemcmeuu ¢ mpe6066HUﬂMU 3aKkas4uka.
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2. KomnnekmHocmb u cmpyKkmypa ycri08Ho20 0603Ha4YeHusi

B komnnekm nocmasku exo0sim:

KOr1-80
npeobpasosamesib Yacmomsl * 1
nynbm py4Ho2o yrnpaeneHus ** **
pesucmop 6annacmsbil*** 71x**
dsuzamersib CUHXPOHHBIU C MOCMOSIHHBbIMU MagHuUmamu™*** 7w
Komrnekm kabeneul ***** el
PUALMP cemeaoli ****** -
¢unbmp dsuzamesibHbIl el
MmexHUYecKoe onucaHue u UHCMPYKUUs ro aKcrayamauyuu 1
lMacriopm 1

* npeobpasosamesib MOXem 0CmMaesisimbCsl KaK 8 UCMOSIHEHUU CO 8CMPOEHHLIM MybmMOM PyYyHO20
ynpaeneHusi Ha nuyesol naHenu bsioka, mak U ¢ 8bIHOCHbIM (Ha nuueeol naHesnu ceemoduoOHbIt UHOU-
Kamop coCmosiHUS1), ucriofiHeHue uHmepdgbelicHol niamel onpedesisemcsi murnom Gamyuka ckopocmu /
ronoxeHusi U mpebyeMbiM HaboOPOM yrpasisarWUxX cugsHamos;

** 8bIHOCHOU MyJIbM PYyYHO20 yrpassieHUss MOXem rnocmaesisimsCsi OOUH 8 KOMIIIEKME C HECKOJIbKUMU
6nokamu npeobpaszosamenel;

*** 10 3aKa3y Moxem rnocmasnsimscsi bannacmHbIl pe3ucmop u3 murnogoeo psoa;

**** 1o mpebosaHUO 3aka3uyuka MoXem rnocmaesiimbecs 0suzamesib ¢ He3asucumol eeHmusisyuel u
(unu), co 8CMPOEHHbIM 0am4YUKOM CKOPOCMU / MOIOXKEHUS;

****X 10 3aKa3y Moxxem rocmaensmecsi Komrisiekm kabenel Onsi NoOKIYeHUsT rpeobpa3osameris K ce-
mu, dguz2amerto, Oam4uky ckopocmu / nonoxeHusi, OnuHa kabesnel ebibupaemcsi U3 murogoeo psida;
**XEER 10 3aKa3y MOXXem rocmasiamecs cemesol hunbmp 3eKmpomMagHUMHoOU coeMecmumMocmu Krac-
ca A unu knacca B no EN 55011;

*rREEEE 10 3@aKa3y MOxKem r1ocmasisimeCs 8bIXOOHOU hunibmp oepaHudeHuss dU/dt dns 3awumesl dgueame-
19 om nepeHanpsikeHul, xapakmepucmuku c¢unbmpa eblbuparomcsi 8 coomeemcemeuu ¢ mpebyemot

OnuHotl kaberisi U HOMUHalIbHbIM MOKOM 08u2amerisi.



Cmpykmypa ycs108H020 0603Ha4YeHUs1 3jleKmpornpueoda

arB-—T17 T N T- X — 38 — 5CO - YX/l4

— o - _ T -
I_— Knumamuyeckoe ucrnornHeHue

rno 'OCT 15150

UcnonHeHue N4 (1-5)
Tun Gsueamensi:

A - aCUHXPOHHbIU

C - CUHXPOHHbIU
Tun Gamyuka:

T - umnynbcHbIl

C - CUHYCHO-KOCUHYCHBbIU

P - pesonbeep

O - omcymceyem
HomuHarnsHoe 8xodHoe
HarnpsixeHue, B

HomuHanbHbIl 8bi1X00HOU Mok, A

Bud nonynpogodHukosbix npubopos
curiosol cxembl
T - mpaH3ucmopsbl

Criocob oxnaxdeHusi
1 - npuHydumersnbHoe 8030yWHOe
E - ecmecmeeHHO€e 8030yWHOe

Po0 moka Ha ebixo0e
T - mpexgpasHbil

Po0 moka numarouweti cemu
T - mpexcgpasHblIl

Bnekmponpueod cepuu 3B

3. TexHuyeckue xapakmepucmuku

3.1. HomuHanbHble 3Ha4YeHUs1 Knumamu4eckux ¢ghakmopos eHewHel cpedbl no NOCT 15150-69 u NOCT
16543-70, npu amowm:

ebicoma Hald yposHeMm mopsi He 6onee 4300 m;

rpu ebicomax cebiwe 1000 m do 4300 M MakcumarnbHas memrnepamypa oKpyxarouwel cpedbl OormKHa
6bimb cHuxeHa Ha 0.6°C Ha kaxdbie 100 M cabiwe 1000 M;

OKpyXxatouwjasi cpeda HegspbigooracHasi, He codepxxaujasi agpeccusHbiX 2a308 U Napos, He HachbIUEeH-
Hasi 800sIHbIMU fapamu, moKorpogodsiwel Mnbinbio;

8 Yacmu KOppOo3UulHOU akmueHOCMU ammocehepbl 351eKmpornpueodbi COOMeemcmeaym 2pyrnrne yc-

nosuli akerinyamauuu "1" s memannuyeckux usdenud.

3.2. B yacmu eo30elicmeusi MexaHu4eckux ghakmopoes gHelHel cpedbl 31eKkmpornpugodbl coomeemcmsy-

tom epynne ycrogud skcnnyamayuu M1. CmeneHb xecmkocmu | no FOCT 17516-90.



3.3. OcHoBHbIe mexHU4YecKue OaHHbIe 3/71IeKMpPonpueodos.

3Snekmporpugodsbl 8 pexume peaynuposaHusi ckopocmu obecriedyusarom credyroujue xapakmepu-
cmuku:

e [lonoca nponyckaHusi Yacmom - He meHee 20 'u;
Mod nonocoti nponyckaHusi NoHUMaemcsi Haubosblee 3HaYeHUe Yacmombl 2apMOHUYECKO20 3adarowieao cusHarna, npu Komopom ¢a-
308bil cOsue Mexdy 3adaloWuM CusHaIoM U cuaHamoMm obpamHol ces3u rno ckopocmu He npesbiwaem 90° an. unu ocnabneHue cue-

Harna obpamHol cesi3u He rnpeeabiwaem 3 0b.

o [Jluana3oH peaynuposaHus - He meHee 20;

e TouyHocmb noddepxkaHusi ckopocmu e coomeememeuu ¢ mabn. 3.1.

e UsmeHeHue ckopocmu epawjeHusi npu Habpoce u cbpoce Haepysku 0,4- M, omHocumesnbHo 0,6- M,
npu 0,5 n,o, He O0rmkHO ripesbitams 10%, a epemsi eoccmaHo8neHUs ckopocmu 00 cmamu4veckoz2o 0ornyc-
ka 2% He 6ornee 0,15 c.

o Bpewms HapacmaHusi ariekKmpomMagHUmMHo20 MomMeHma 00 ypoeHsi pagHo2o M,,.,, — He 6onee 0,003 c.

Tabnuua 3.1.
Yposerib MozpewHOCMBL CKOPOCMU NPU USMEHEHUU Ha2py3KU Ay,
cKkopocmu % He 6ornee
Maow 2
0,05 n,on 10

3.4. HomuHanbHbIU pexxum pabombl arekmporpugodos - npodomkumernbHbit (S1). [pu pabome 8 kpamko-
8peMeHHOM (S2) u nosmopHO-KpamKospeMeHHOM pexumax (S3) MakcumaribHbIU 8bIXOOHOU MOK npeobpa-
308amerisi He O0IMKeH npesbiams 3Ha4eHull lyrs , 0aHHbIx 8 mabn. 3.2.

KpamHocmb paboueli nepeepysku no HOMUHalbHOMY MOKY rpeobpa3osameris — 00 1.3 8 meyeHue
spemeHu He 6onee 60 ¢ npu Yyacmome 8bIXOOHO20 HarnpsKeHus1 He Huxe 40y u yacmome modynsuyuu 5
Kl'y (cm. mabn. 3.2). [pu nosbiweHuu Yacmomsi MOJYAyUU KpamHocmb paboyel nepespysku CHUXaem-
cs1 coenacHo OQuazgpamme puc.3.1. [Npu Heobxodumocmu 6ornbwel nepezspy3oyHol criocobHocmu eblbupa-

emcs npeobpasosamerib criedyoulezo eabapuma.
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Puc 3.1. fQuaepamma CHWXeHUs KpamHocmu paboydel rnepezpy3ku

OcHogHble xapakmepucmuku ripeobpazosameriell 4acmomel npueedeHsi 8 mabs. 3.2.

Tabnuuya 3.2.
Tunopasmep rnpeobpaszosamerss Yacmomsi
5 10 16 25 32 50

FabapumHsbie pasmepsi (LU x B x I) MM 180 x 260 x 170 200 x 260 x 170
HomuHanbHasi 8bIX00Hasi MOWHOCMb kBA | 33 ‘ 6,5 ‘ 10,5 | 16,5 ‘ 21 ‘ 33
HanpsixxeHue numaHusi B 380 +10/-15%
Yacmoma HanpsixeHus1 numaHusi Iy 48..63
Bbix00HO€E HarnpsikeHue B 0..8x00HO€ HarpsiXXeHue
BbixoOHasi yacmoma Iy 0..400
Yacmoma modynsuuu y 2500..16000
HomuHanbHbIl 8b1X00HOU MOK Iyoy (Oelicms.) A 5 10 16 25 32 50
MakcumarnbHbIl 861X00HOU MOK Imayx (Oelicms.) A 6,5 13 21 33 42 65
Tok cpabambigaHusi 3auyumesl Iyrs (abe. 3H.) A 12 21 33 47 66 92
MakcumaribHbIl MoK MOPMOXKEHUSsI A 10 15 23 25 42 52
MuH. conpomusneHue 6annacm. peucmopa Om 62 43 27 24 15 12
MowHocmb nomepb 8 HOMUHaILHOM pexume 2 | Bm 56 100 165 240 292 490
MakcumanbHass memnepamypa paduamopa °C +85
Paboyutli duana3oH memnepamyp okp. cpedsl > | °C 0..+40

K UsmeHsiemcsi ¢ wazom 500 Iy,
2 lpu yacmome modynayuu 5000 Iy,

3
) Mo criey3aka3y nocmaesrsnsiemcsi ucronHeHue ¢ pabo4yum duanasoHom memmnepamyp —10..+45° C.

Tun u HomeHkamypa 0suzamersel, Komopble Mo2ym MOOKIYambCs K rpeobpazosamesisiM UCrosIHe-

Husi 5, npusedeHbl 8 mabriuye 3.3.



Tabnuua 3.3.

[euzamerb
Makcumarnb- Paspewatowas
Tun npeobpasosamerns T MomeHm criocobHocme
un MOo. HM Tok 100, A | Hast ckopocmb, damuauka. umn/o6
’ ob6/MuH ’
He MeHee

5[1BM115A25 2.3 1,5 2000
5[1BM115A35 2.3 2,3 3000
5[1BM115A45 2.3 3,0 4000
3rB-TTMT-5-380-5CO 5/1BM115525 3.5 2.3 2000
5[1BM115835 3.5 3.5 3000
5[1BM115M25 4.7 3.0 2000
5/1BM165A15 10 3.2 1000
5[1BM115A65 2.3 4.5 6000
5[1BM115845 3.5 4.5 4000
5[1BM115565 3.5 7.0 6000
5[1BM115M35 4.7 4.6 3000
5/1BM115M45 4.7 6.4 4000
5[1BM115L.25 7.0 4.5 2000
OMB-TTMT-10-380-5CO | snpp11151 35 7.0 7.0 3000
5[1BM165A25 10 6.4 2000
5[1BM165S15 13 4.2 1000
5[1BM165M15 17 5.5 1000
5[1BM165L.15 23 7.5 1000
5[1BM215A15 23 7.5 1000
5/1BM115M65 4.7 9.1 6000

5[1BM115L.45 7.0 9.0 4000 10000
ONB-TTIT-16-380-5CO | 5npp1165435 10 9.6 3000
5/1BM165525 13 8.4 2000
5/[1BM115L.65 7.0 13.5 6000
5[1BM165A45 10 12.8 4000
5[1BM165535 13 12.6 3000
5[1BM165M25 17 11 2000
ONB-TTIT-25-380-5CO | g npp11651 25 23 15 2000
5[1BM215A25 23 15 2000
5[1BM215515 35 11.2 1000
5[1BM215M15 47 15.1 1000
5[1BM165S545 13 16.7 4000
5[1BM165M35 17 16.4 3000
5[1BM165M45 17 22 4000
3rB-TTrIT-32-380-5CO 5/1BM165L35 23 22.1 3000
5[1BM215A35 23 22.1 3000
5[1BM215825 35 22.4 2000
5[1BM215L.15 70 22.4 1000
5/1BM165L.45 23 29.5 4000
OMB-TTMT-50-380-5CO 5/1BM215A45 23 29.5 4000
5[1BM215M25 47 30.1 2000

3.5. [Npeobpazosamenu 4Yacmomsl obecrieqyusarom 3awumsl 3fekmpornpusoda 8 coomeemcmsuu ¢
FOCT24607-88:

® MakcumaribHO-MOKOo8YI0 3auumy rnpeobpasosameris;

e 3awumy om riponadaHusi numaHus yeneu yrnpaesieHus;

e 3auwjumy om cboes npospamMmmMHO20 obecrnedyeHus;

3awumy om HedoMyCMUMbIX OMKIIOHEHUU NUMAarWe20 HaNpPsKeHUS;

3awumy om aeapuu y3na cbpoca sHepauu;
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e 3awWumy om Hecoomeemcmeusi ckopocmu 3adaHHoU, 8 MOM 4ucre om HeucripagHocmel 8 ue-
rsix obpamHou ¢esa3u no ckopocmu,

e 3awWumy om nepeapeesa cusoeo20 brioka rpeobpasogameris;

e 3awumy om nepeapeesa 0g8ueameris (Npu HanuU4uU 8CMPOEHHO20 mepmMmodamyuka);

® 8PeMsA-moKo8yo 3auumy dgusameris.

3.6. lNokazamernu HadexxHOCMU 311eKMpornpueodos:
e cpeldHsia Hapabomka Ha omka3s - He meHee 8000 y;
e cpedHee speMsi soccmaHossieHUs1 — He boriee 8 4, rpu ucrornb308aHuu pesepsHsix rnam — 0,5 u;
e CcpedHuli CpOK cnyxbbl — He MeHee 12 nem;

e 2apaHMulHbIU CPOK cryxbbl — 2 200a.

4. Ycmpolicmeo u npuHyun pabomsl anekmpornpueoda
4.1. lMpurnyun delicmeus anekmponpueoda.

Onekmporpueod ebinonHeH Ha 6ase mpexga3Ho20 CUHXPOHHO20 Oguzamesisi C MOCMOSHHbIMU
MagHUmamu ¢ 0amuyukoM yasiosbiX nepemMeweHull, ycmaHoB8/IeHHbIM Ha earsly, U fpeobpasosamersisi yac-
momsl ¢ HeynpaesnseMbIM 8bifpPsMUMenemM U aemoHOMHbLIM UH8ePMOPOM HanpsixeHusi. Ha ebixode npeob-
paszoeamersiss hopMupyemcsi HanpskeHue peaynupyemol amrinumydsl U Yacmomsl, nodasaemoe Ha 0b-
MoOmKu cmamopa 0gueamerisi. Micrionb3ys cueHarsnbl 0bpamHoU €8s3u, cucmemMa yrnpasieHusi peaynupyem

MOMEeHM U CKOpPOCMmb dsuzamersi 8 coomeemcmauu ¢ rosiydaemMbim 3adaHuem.

n, 06/MuH n, o6/MUH TOK, A

20000 — Il w000 e e e

.

60.0

1000.0

0.0

-1000.0

-+
1
1

—_— 50.0 —

LN | e

40.0 — -10.0 ‘

-2000.0

0.00

TOK, A 6)

— ‘—‘ Puc. 4.1. a) 3adaHue no ckopocmu, cKkopoCcmb, MOK

1
1
+ — ‘4{ a3l cmamopa 8 pexume pesepca CKopocmu C
JT
T

HOMUHallbHO20 3Ha4eHus Tipu oepaHu4YeHUU Mo-

MeHma Ha yposHe 2Myoy;

l ‘4{ 6) Ompabomka cbpoca u Habpoca 3adaHusi Mo CKo-

| ‘ be pocmu ¢ yacmomou 2 'y u amnnumydol 30 o6/MuH
[
0.60

0.80 100 Ha cpedHem yposHe ckopocmu 65 06/MuH.

Q&
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4.2. Ycmpoilicmeo

4.2.1. @yHKUUOHaNbHasi cxema 3JieKmpornpueoda

1
| Tynsm I MHmepepelicHbii Modyrnb ‘
I pyuHozo ynpaenenus | | ‘
I N i A 7 ic ] [
| | ‘ | . ‘ﬁ'ﬁp:g;c Hanozoebill uHmepgelic
| Knaeua- (I | || +24B 8bIX00b! P bygpep Bycpep Bygpep MOH ‘
| Hucnned | i 40 MA 2 kaHana 0.+/-10B | 4..20 MA aHaroe. +10B
| mypa | ‘ : Tparaucm. Ipatisep 2 KkaHana | 2 kaHana 8xbIX0008 10 MA ‘47
| | 8bIX00b! RS-232/ Tatime ‘
| R 4 kanana RS-485 e
[ 1 [ flozus. WM/AM Lpaice Loty uan Bxoo |
| Konumponnep | ‘ : 8x00b! 8bI1X00b! pc A NP P 2 kaHana mepmo- i
| | ducnnes / knasuamypbi | ‘ i'| 12 kananos 2 kaHana 8 6um pesucm. ‘
I 1 N
- = %ﬁ‘&%ff\ =Sl —may | ey rﬁﬁ‘
‘ CucmemHasi wuHa ‘
L— — - - - - - —— — — — — — — — — - - — — — — — — I - T
‘ lMpoueccopHoe s10po ‘ ‘ ‘ ‘ ‘ ‘ ‘
[ N \ || 1 1 . N
‘ § J— ‘ 12-ka 2- k. 6- K. 2- K. -k, i ‘
e | e || o o oo, S G wam |
‘ | evleo0a 6bi600a nepedamuuk ~Konmpornep 2erepamop o ! ‘
| Host controller FUJITSU MBIOF598 | | Motor controller ADMC401 44 414 \
ﬁ— ~| }»
- - - — — — — — T T T #5VA 777777777‘77 - T T T T T T/ T/ /1 1 ‘%T
‘ Cunosoli Mmodyrib v
Bnok numaHus e dieanﬂba ‘
‘ A +12v uenell ZMKOCI:H v [Apatieep IGBT ‘
@ ynpaeneHus o4y punsmpa
\ = P \
N | [
BR é
BR 1 == }
DC- " Boinpsmumens L ewemp | VD [} ([ vea| | T iceTumeepmop !
% | :: I L | 19,72
| [ . Ul il
| ViV VN ERNIR I NEE 1 9 |
A G ' U Pl - . co1 w
| D b D b AN
B 1 | [ | | & ! 1 ! | o0 \& 7] C
¢ + L [ P Pl :
I ! ! ! | ! } I |
PE | [ L . I ‘
‘ a&& nvv.Ng ERIREE S iE 1 N e
| } I [ } | !
T +
‘ P P P I \

Puc. 4.2. ®yHKkyuoHanbHas cxema anekmpornpugoda

B3aumocssiau 0CHOBHbIX (hyYHKUUOHa IbHbIX Y3108 arieKmpornpueoda rnokasaHb! Ha puc.4.2.
Cunoeoli Modynb npedHa3HaqyeH Orisi npeobpal3oeaHusi cemegoeo HarnpsiXKeHusi MocmMosiHHoU Yac-

mombi 8 HanpsKeHUe rnepemMeHHoU amumydobl U Yacmombl 87151 uMmMaxusi UCMoIHUMeibHo2o0 0suzamerisi.

Cunosol mModyrib ektoHaem crnedyrouue OCHOBHbIE 3/1eMEeHMbI:

®  mpexgasHbili MOCMOBOU 8bINPAMUMESb (8bINPSMUMESIb) C 8aPUCMOPHBLIM O2paHuYumesnieM rnepeHa-

npskeHUs1 Ha 8xo0e;
®  eMKOCMHbIU ¢hunibmp 38eHa NOCMOSIHHO20 HanpsixXeHuUs (chunbmp);
®  mpexghasHbili Mocmosol IGBT- uHeepmop;

®  y3es1 cbpoca aHepauu mopmoxeHus (YC3), cocmoswul u3 IGBT-4yonnepa u eHewHezo 6annacmHo-

20 pesucmopa;

® QJpalisep cunosbix Knodel, obecnedusarowul ynpasneHue 3ameopamu IGBT, ¢popmuposaHue cue-

Hasloe 3awum u 2anb8aHUYeCKyH0 Pa3ssi3Ky CUIO8bIX U yrnpasssowux yened;
®  geHMuUIIMOp, ynpaenseMbil 8 oyHKUUU CueHana memrnepamypbl cuiogo2o Modyris;

®  y3es nped3apsida emKkocmu ¢unbmpa, obecrequsarowjuli oepaHudeHuUe moka 3apsida U rnnagHoe Ha-

pacmaHue Harips>XeHus Ha KOHOeHcamopax.
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Hamdyukoeasi cucmema chopmupyem HOPMUPOBaHHbIE CUeHaslbl 0bpamHbix ces3ell ¢ aanbe8aHuye-
CKoU pa3esi3Kol cusosbix u yrnpasnsaouwux yerned. OHa ekrrovYaem:

o [lam4uk HanpsixeHus VD, cocmoswul u3 pe3ucmueHo2o 0esiumeris U U30JIUpyoweao ycunumesis ¢
ONMPOHHOU pa3esi3KoU, yCmaHOB/IEHHbIU 8 38EHE MOCMOSIHHO20 HarpsXKeHUs;

e Jlam4uku moka CD1, CD2, ycmaHo8seHHbIe 8 08yX 8bIXOOHbIX ¢ha3ax UH8epmMopa;

e Jlam4uk memnepamypbl cusiogoeo brioka, cocmosawut u3 NTC-pesucmopa, ycmaHO8/IeHHO20 8 Cu-
108o0M MoQyrie U U30nupywe20 ycunumerns (8 npeobpasogamersisix ¢ 8bix0OHbIM mokom 50 A u 60o-
niee damyuku UMErMmCcs 8 KaXkOOM U3 Cusoebix Modynel ebinpsaMUMerns U UHeepmopa);

o  Tepmopesucmop 3awumsl 0suzamens (PTC-pe3ucmop) co cxemol Komrapamopa U OfnmpoOHHOU
pases3kol;

Brnok numaHusi yeneu ynpaesieHuUsi ripeobpasyem 6bINpsAMIIEHHOE Cemeeoe Harpsi)keHue 8 cma-
bunusuposaHHoe HanpskeHue +5 B 0ns numaHus yughposol Yacmu cucmembl yripasneHus, +/-5 B 0ns
rnumaHusi aHaso02080l Yacmu cucmembl yripaeneHusi, +12 B 0ns numaHusi 6eHMuUISIMopos, U30/1Upo8aH-
HbIl UCMOYHUK +24 B 0ns numaHus dpalsepa.

Cucmema ynpasJsieHusi Cocmoum U3 MUKpOrpoueccopHozo Adpa, uHmepghelicHo2o Modyns U nysib-
ma py4yHo20 yrpasrieHusl.

MpoueccopHoe s10po obpaszosaHo 08yMsi 16-pa3psiOHbIMU  MUKPOKOHMposnepamu. CryxebHbil
koHmpornnep (host controller FUJITSU MB90F598) ebinonHsaem 3a2py3Ky rnpozpamm, obcryxueaHue nysb-
ma py4yHO20 yrpassieHuUsi, KOMMYHUKaUyUOHHbIX 110pmMo8, 8X00HbIX U BbIXOOHbIX Cu2Hario8 uHmepgelca,
g3aumodelicmeyem C KOHMPOMIEPOM ynpassreHus OsuzamesieM, peanusyem «MeOreHHbIe» 3aujumbl.
KoHmponnep yrnpaeneHusi dsueamersniem (motor controller ADMC401), ebinonHeHHsIl Ha 6aze DSP, obpa-
bambigaem cuzHasibi am4yuKo8ol cucmeMbl, 8bIMOIHAEM an2zopummbl pacyema pezyrnsimopos, yrnpaesis-
em cunoebiM Modyrnem u obenyxueaem «bbicmpbiey» 3aWumbl 351€KMpPonpuUeoda.

UHnmepdgbelicHbIll MOOYnb eko4aem Habop cpedcme e3aumodelicmeusi C 8HEWHUMU yrpasnisito-
wumu yempotcmeamu. OH cocmoum u3 aHasi0208020 uHmMepdgbelca, yugposozo uHmepgetica, malumepa
pearnbHo20 spemeHu (puc. 4.2). KoHcmpykmueHo ebinornHsgemcsi 8 gaude 6a306o0l uHmMepghelcHoU rnameal,
ycmaHasnueaemol HernocpedcmeeHHO Ha rnpoueccopHyto riamy. [Npu Heobxodumocmu Moxem O0Mos-
HAMbCS rnamamu paclWupeHUs ¢ passiuYyHbIMu Habopamu AononHuUmMesibHbIX 8Xx0008 U 8biIX0008.

B makcumarnbHol KoHguaypayuu Ha basogol uHmepgbelcHou rnname moa2ym 6bimb yCmMaHO8EHbI
cnedyrowue yecmpoticmea (6e3 ucrnonb308aHuUs rnam paclupeHus):

e  AHanozoeblie 8x00bl 0515 ripuema, u obpabomku 00 4 HOpPMUPOBAHHbLIX aHasl0208bIX cueHanos (2
kaHana 0..210 B, 2 kanana 4..20 MA). Pa3pewarowasi criocobHocme rpeobpasoeaHusi cusHanoe — 16
6um, 6eicmpodelicmeue — 1 MC Ha KaHarl.

e  UcmoyHuk onopHozo HanpspkeHust 10 B 0515 nodko4eHUsT nomeHyuomempa ¢hopMupos8aHusi cue-
Harna 3adaHusl.

e  AHanozoeble 8bix00bl 0711 MOHUMOPUHaa KakK U3MepsieMbIX, mak U HedocmyrnHbIx Orns Hernocpeod-
CMBEHHO20 U3MEPEHUSI MepeMeHHbIX 3r1ekmpornpueoda. HYacmp u3 HUx - HernocpedcmeeHHo u3 dam-
4ukosoU cucmembl rpeobpaszoeameris, a makxe 2 npoepammupyembix kaHana LIAT.

e  Bx00 mepmope3ucmopa 0515 peasniusayuu 3aujumsl 0gu2amersisi om riepezpesa ¢ MoMOWbo 8CMpPOo-

eHHO20 mepmModamyuka C rosIoXUMesibHbIM memMiepamypHbIM KO3ghhUUUEHMOM.
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Jloczuyeckue e8x00bl (00 12 kaHanos) Onsi npuema OUCKPemMHbIX CU2Hasos8 yrpaesieHuss om ycm-
poticme asmomamuKu Unu rpoepamMmmupyemo20 KoHmporsinepa. @yHKUUOHaIbHOe HasHa4eHue Jioau-
yecKux 8xo008 Moxem bbImb repeornpedesieHo nob308amesiem.

BcmpoeHHbIU ucmoyYHuK +24 B 0nsi hopmuposaHUsi 8XOOHbIX 102UHEeCKUX Cu2Haslo8 unu numaHusi
8HeWHUX ycmpolicme (0am4yuKkog mexHo/102u4ecKUX napamempos).

UmnynbcHble 8bix00bl (2 KaHana) 07151 MOHUMOPUH2a NepeMeHHbIX 311eKmponpugoda C MoMoWbio
UugposbIx unu cmpesioyHbIX udmepumerbHbiX npubopos. Kaxobil u3 KaHano8 napamempupyemcs
uHOuBUOdyarsbHO U MOXxem pabomame 8 Pexume WupomHo-uMmyascHou (LLUIWMM) unu yacmomHou mo-
dynauuu (YM). Paspewatowasi criocobHocms 10 bum, yacmoma obHoeneHus - 50 Iu.
TpaH3ucmopHbie 8bix00bl (4 kaHana) Orsi 8bi1800a OUCKPEMHbIX CU2HAI08 YrpaeieHuUs 6HEWHUMU
ycmpolicmgamu asmoMamuKku U MOHUMOPUHea (hria2o08 cocmosiHUsi anekmpornpueoda. @yHKyuUo-
HarnbHOe Ha3Ha4YyeHuUe MpPaH3UCMOPHbLIX 8bIX0008 Moxem bbimb nepeornpedesnieHo Mo/1b308ameriem.
PeneliHbie 8bIx00bl (2 kaHana) 0nsi yrnpasseHusi 8HeWHUMU ycmpolicmeamu asmomamuku U Mo-
HUMopuHaa ¢hriazo8 cocmosiHusi anekmporpugoda. @yHKUUOHaNIbLHOEe Ha3Ha4dyeHue perneliHbiX 8bIXO-
0oe mMoxem bbimb repeoripedesieHo Mosib3osameriem.

Hpatieep CAN npedHasHaqyeH 0515 NodKrYeHUsT K ¢hududecKkol JIUHUU, 8bINOfIHEHHOU 8 cmaHdapme
Controller Area Network. lNoddepxka rnpomokoria CANopen sersiemcs OCHO8HbIM cpedcmeom 0b-
MeHa yripaensouweld U cmamycHol UHopmayuel Mexdy 371eKmpornpueodoM U yrpasisaowumM KOH-
mporsnnepom. Obecriequsaem 0ocmyn KO 8CeM MEePeMEHHbIM U hriazaM COCMOSIHUS 37IEKMPOnpu8o-
Oda. Ckopocmeb npuema / nepedayu daHHbIx 0o 1 M60J.

Apatieep RS-232 / 485 npedHa3HayeH 0511 NOOKMOYeHUsT UHCmpymeHmarbHol 3BM nipu 3aspy3ke u
moduchukayuu rnpoepaMMHO20 obecriedeHusi, obecriequsaem o0bmeH OuazsHocmu4eckol U yrnpas-
naoweld uHgopmayuel mexdy 31ekmponpusoOoM U UHcmpymeHmarnbHol OBM unu npospammu-
pyembiM riocudeckum koHmposnnepom (PLC). NModdepxusaemcs npomokosnn MODBUS. Obecrievusa-
em docmyrn KO 8ceM repemMeHHbIM U ¢hriazamM cocmosiHus anekmpornpusoda. Ckopocms obmeHa OaH-
Hbimu 300 - 62500 600.

Talimep peanbHO20 8peMeHuU rpedHa3HadYyeH Oris ynpasieHus uHoukayuel meKyu,eeo 8peMeHu U
KaneHdaps, puKkcayuu rokasaHull peanbHo20 epemeHu 8 MeHio «MCTOPUS OTKITFOYEHWN», om-

cyema epeMeHHbIX UHMepeasios fpu ompabomke UUKIoZpaMM 8 PEXUME peasibHoO20 8peMeHU.

AriekmpoMaz2HUMHbIU MOPMO3 0guzamerisi yrpaessemcsi no 0OHOMYy U3 KaHarnog pefieliHbIX 8bIX0-

008 U numaemcsi om eHewHe20 ucmoyHuka +24 B/ 1 A.

Mynsm py4HO20 ynpaeseHusi o3eosisiem 6biroHIMb npouedypb MpocMompa, pedakmuposaHust

napamempos 371eKmponpueoda, 3anycka U KOHMPOIs PexumMos e2o pabomsl. KOHCMpYKMUBHO 6bIrorHSI-

emcs yCcmaHo8/IeHHbIM Ha nuyeeol naHenu 6roka npeobpasogameriss 4Hacmomai U 8bIHOCHbIM (01151 yC-

maHosKu Ha deepue wkagha unu nynsme ornepamopa). imeem cobcmeeHHbIU KoHmporsinep 0r1s1 06¢yxXu-

8aHus XUOJKoKpucmarsinudeckozo oucnsesi u knasuamypbl. ObmeH uHghopmayuel co cryxebHbiM KOHMPOII-

nepom ebinonHsemesi no wue I°C.
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CeemoduodHbIli uHOUKamop CcOCMOSIHUSL. B UCMoMHeHUsIX ¢ 8bIHOCHBLIM My/IbMOM yrpasieHus
OuazHocmuKa cOCmMOsiHUS ariekmponpueoda O00MOIHUMEIbHO 8bINOIHAeMCS C MOMOWbi0 c8emoOU0OHO20
uHOukamopa Ha nuyeeoli naHesnu 6roka.

FAULT
ATTENT
READY
BLC OFF
ENABLE
IND 1
IND 2

FUNC

O0O0OO0O000 e

KpacHnbili ceemoduod « FAULT» 3azopaemcs npu cpabambigaHuu «bbicmpbix» 3awjum.

XKenmeiti ceemoduod «ATTENT»3acopaemcs ripu obHapyxeHUU nepeapysKu unu repeepesa rnpeob-
pasoeamerisi unu dsuzameris.

3enenbili ceemoduod « READY» eopum, ko2da rpusod rnosiHocmbeko 20mos K pabome.

3enenbili ceemoduod «BLC OFF» omobpaxaem cocmosiHue 8x00Ho20 cuzgHana « CHamue b6r10Ku-
pOBKU», KOmopbIM pa3brokupyemcs 8bixo0 rpeobpazosamers.

3erneHbili ceemoduod «ENABLE» omobpaxaem cocmosiHue 8xo0H020 cuzHana «PaspeweHue 3ada-
Husi», KOmopbIM rioGaemcsi KomaHOa Ha ompabomkKy arnekmpornpueodom 3adaHus (Mo cKkopocmu, yarnogomy
MOSIOKEHUI, MexXHoIo2u4yeckol nepemMeHHou).

3enexbie ceemoduoldsi «IND 1», «IND 2» - npoepammupyembie UHOUKamopbl, omobpaxkarom ¢hrnaau
COCMOSIHUS UMU QOyHKUUU, C8sI3aHHbIe ¢ 0OHOU U3 NepeMeHHbIX 31eKmponpueoda.

3enenbili ceemoduod «FUNC» 3ape3epsupogaH 05151 omobpaxkeHusi ¢hriaza, C8s13aHHO20 C PEXUMOM

pabomai anekmponpusoda.

4.2.2. CmpykmypHasi cxema asiekmponpueodaa.

Ha ynpoweHHOU cmpykmypHoU cxeme anekmporpueoda (puc.4.3) nokasaHbl OCHOBHbIE MPOoepaMMHO
peanu3oeaHHble brioKU ¢ napamempamu, docmynHbIMU Oris NpocMompa U pedakmuposaHusi ¢ NMOMOUWbIO
nynbma py4Ho20 yrnpassieHusi usu o KaHasy ces3u C 6HeWHUM yrpassiowum yCmpoUcmeoMm.

Cmpykmypa, napamempbl U aneopummsl pabombi pe2yisimopoe cucmeMsb! yrpasrieHusi CUHMe3upo-
8aHbl Ha OCHOBE MPUHUUNO8 MOOYUHEHHO20 peayriuposaHusi ¢ y4emom OUCKPEMHO20 Xxapakmepa npoyec-
€08, C KoMmrneHcayuel 6rusiHUSI NepekpecmHbIX cesasell u cmpykmypHoOU nuHeapu3ayuel KOHmMypos peay-
nuposarus. Cucmema 8eKMOPHO20 yrpassieHuss npueodoM CuHmMe3uposaHa Ha OCHO8e ypaeHeHUl OuHa-
MUKU CUHXPOHHO20 Oguzamerisi ¢ 8036yXKOeHUEM OM MOCMOSIHHLIX Ma2HUIMOo8 8 CUHXPOHHOU OpMO20Haslb-
Hol cucmeme koopduHam (d, q), ces3aHHOU ¢ pomopoM. Omo 1o38osisiem ynpassisimb 37eKmpoMazHUm-
HbIM MOMeHMOM O8uzamerisi 8 KaHasne peaynuposaHusi akmueHol (lg) cocmaenstowel moka cmamopa u
obecrnequeaem onmumarsibHOE UCMO/b308aHUe 0suzamersisi M0 COOMHOWEHUK MOK/MOMEHM rnymem rnood-

deprxaHue Hyniegoao 3HayeHuUsi peakmueHol cocmasersioweli moka (Ig).

B cmpykmype cucmembi yripasneHus npedycmompeH N[-peaynsmop Onss nocmpoeHusi 8HewHe20

KOHMypa peaynuposaHusi kakol-nubo mexHonoauyeckoli nepemeHHol (Tex. Peaynsmop) 6e3 ucnonb3o6a-
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Hus1 8HewHeao0 KoHmpornnepa. [ea N-peaynsmopa npedycMompeHb! 0719 8HYMPEHHUX KOHMYypoa8 peayriu-
poBaHUs nepeMeHHbIX d8u2amerisi — CKOpoCmu U moKa.

lMNapamempom TexPeaynsmop BKJI/BbIKJ1 eHewHul KOHMyp peaynupogaHusi Moxem 6bimb 3aMK-
Hym unu pa3oMkHym. [Ipu 8bIKIMIOYEHUU MEXHOI02UYeCK0o20 peaynsamopa npuesod ompabameieaem 3ada-

Hue rno ckopocmu.
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Puc.4.3. CmpykmypHas cxema anekmpornpusoda

Peeynamop ckopocmu rnony4aem 3adaHue ro ckopocmu Wz, Komopoe npu Heobxodumocmu Moxem

npoxodums 4Yepes 3afamyuk UHMeEeHCUBHOCMU U, oUeHuUs8asi UH¢hopmayuro o0 peasnbHoU ckopocmu W, ¢hop-

Mupyem 3adaHue akmueHoU cocmassisiow,el moka cmamopa.

Ha ebixode peaynamopa moka ghopmupyemcsi 3adaHue 8eKmopa HanpsxeHusi cmamopa. Bbiyucrniu-
mersib HanpsikeHUs, Ucrosib3ys UHGhopMayuto ¢ damuyuka 8 36eHe ocmosiHHo20 HanpsixeHusi Upc, onpede-
nsem MoOysb 3adaHusi 8eKmopa HarnpsikeHusi cmamopa deuzamerisi, peasusyem hyHKUUU O2paHUuYeHuUst

€20 MaKcuMasibHO20 3Ha4YeHusl, U KoMmreHcayuu 3ana3dbieaHusi, BHOCUMO20 cucmemou ynpaseJsieHus. Oepa-

Hu4YeHue 8bIXOOHO20 cuzHara peaKmueHoEI cocmaernisroweld moka - UdCHOM/\/E, akmueHol cocmas-

nsrowel moka - Udc Hom / 2\/3 .

Habrnrodamenbs Ha ocHO8aHUU UHGhopMayuu 06 UMEPEHHbIX 3HAYEHUSIX (ha3HbIX MOKO8, MpoeKyul
g8eKmopa moka cmamopa Ha ocu d U q, 8bIHUC/IEHHbIX 3HaYEHUSIX COCMAaesIsUUX 8eKmopa HarnpsiKeHusi

onpedenﬂem meKywue 3Ha4eHus Opyeux repemMeHHbIX, HeobxolOumbix Onsi opecaHuzayuu 8HymMpPeHHUX KOH-

mypoe peaynupogaHusi - CKopocmu pomopa W u ee 3Haka SIQN_, yaroeo20 rosioxeHUsi pomopa, U ux
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3/IeKmMpuUYecKUX aKeueasieHmos Wej U Eg. Kpome moeo, Habnodamersib 8bINOJIHIEM d)yHKL(UU peeyrnamopa

—

Koppekuuu yacmomsl 3LC pomopa We, peaynamopa KoppeKuuu yarnoeozo nosoxeHus eekmopa 34C E .

lMpeobpaszosamenb koopduHam 1 mpaHcopmupyem eekmop 3adaHusi HarpsikeHUss cmamopa U3
OPMO2OHasIbHOU CUHXPOHHOU cucmeMbl KoopOuHam 8 ecmecmeeHHyr (dq — ABC). BekmopHbil Modyris-
mop npeobpazyem e20 8 UMIybChl yrpasneHus Krwdamu IGBT-uHeepmopa, ucrosib3yss Memoo npo-
CMpaHCMBEHHO-8EKMOPHO20 (hOPMUPOBAHUSI HaMPSKEHUs, U peanudyem anzopumm KOoMreHcauyuu owu-
60k, cesi3aHHbIX ¢ HeudeaslbHOCMbIO KioYel uHeepmopa.

lMpeobpasosamernb koopduHam 2 (ABC — dq) ebinonHsem rnpeobpasogaHue ¢ha3HbiX mMoOKoe cma-
mopa u3 ecmecmeeHHol mpexgasHol cucmembl koopOuHam (A,B,C) 8 opmozoHasibHyt0 CUHXPOHHYH
cucmemy KoopOuHam (d,q).

briok kKoMmneHcayuu nepexkpecmHbIx cesizeli hopmupyem cuzHarslbi, KOMIeHCUpywue enusHue nepe-
KpecmHbix cesi3eli Ha Mpoyecchl 8 KOHMypax peayuposaHusi CoCmasiisiioWux 8eKmopa moka cmamopa.

[ns ynpasneHusi y31om cbpoca aHepauu mMOPMOXeHUS roKa3aHus 0amyuka HarnpsKeHusi Ha KOHOeH-
camopax ¢punbmpa Upc cpagHusaromcsi ¢ nopo208biM 3Ha4YeHUeM, onpedesiseMbim napamempom Udc Hom
(ekniroyeHue - Udc Hom +15%, ebiknrodeHue - Udc Hom +10%). CuezHan Ha rodkrirodeHue bannacmH{ozo pe-

3ucmopa ¢hopMuUpyemcsi, mosbKo ecriu dsuzamesbs pabomaem 8 2eHepamopPHOM pexume, 011 3Mozo oue-

Hugaemcsi 3Hak ckopocmu SIQN_w u 3Hak akmueHol cocmasnsioweli eekmopa moka cmamopa lg.

4.2.3. Cucmema 3awum.

Pearnusyem dse epynnbi 3awum: bbicmpodelicmsyrouwjue, cpabambigaHue KOmopbiX M2HO8EHHO b110-
Kupyem ripugod, cbpacbieaem c¢hriae cocmosiHus «fomosHocmb 1» (READY1), omknwoyaem cusogoe ru-
maHue npeobpaszosamers, u MedneHHodelicmsyroujue, M2HO8eHHO copachisaroujue hriaz cocmosiHus «lo-
moeHocmb 2» (READY2) npu docmuxeHuu riopoza repeapysku (nepeepeesa) u briokupyrowjue npueod ¢

8bI0ePXKOU 8peMeHU 8 cryqae, ecriu Hagpy3ka (memnepamypa) He CHuxaemcs (cMm. puc 4.4).

K 1 - oli epynne 3awyum omHocsamcs:
* MaKcuMasibHO-moKo8asi 3auuma rpeobpasosameris;
e 3awWjuma om rpesbieHUs1 MaKkcumarbHO donycmumol memnepamypbl Kpucmaisnos IGBT;
e 3awuma om HedonyCmMUMbIX OMK/IOHEHUU MUMarowe20 HarnpsiKeHus;
e 3awuma om asapuu y3na cbpoca sHepauu;
e 3awumbl om oWUbOK cucmeMbl yrpasneHus;
e 3awuma om Hecoomeemcmeusi CKopocmu 3adaHHoU;
e 3awuma om rpesbIleHUs] MaKCUuMarbHO20 YPOBHSI CKOPOCMU.

3awuma om 3ambikaHUl 80 8XOOHbIX UErnsx U 8HYMPEHHUX 3aMblKaHUU 8bINMpsMUMmessi Ha Kopriyc
8bIMOIHAEMCS NMIasKUMU 8CmMagKamu.

MakcumanbHO-mokoegasi 3aujuma uHgepmopa — d8yxyposHeeas. [lepsbili yposeHb cpabambieaHuUsi
3awumel 8bIrOIHSAEeMCs Po2pamMMHO, MymeM CpasHeHUsI M2HO8EHHbIX 3Ha4YeHUl moKa 8 8bIXO00HbIX ¢ha3zax
C MakcumarsbHO OonycmumbiM O7is1 ycmaHo8/eHHo20 8 ripeobpasosamerie IGBT-modyns. CpabambigaHue
repe8oeo yposHs 3awumsl OuazHoOCmMupyemcsi ycmaHoekol ¢hbriaza X 8 CmpoKe COCMOsIHUS fyfibma py4Ho-
20 ynpasrneHusi. Bmopol yposeHb 3auwumel — KOHMPOIsb HacbiweHusi IGBT, ebinosiHssemcs annapamHbiMu
cpedcmeamu dpatisepa npu 803HUKHOBEHUU PEXUMa KOPOMKO20 3aMblKaHUs 8bIXOOHbIX ¢ha3 Mexdy cobol

unu Ha «3emio». JuazHocmupyemcsi ycmaHoskol ¢hriaza O 8 CmpoKe COCMOSIHUS.
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3awuma om npesbiwieHUs MakcumarnbHO dorycmumoli memnepamypb! Kpucmarnnos IGBT peanusy-
emcs Ha ocHoge OuHamudeckol mernosol modenu. Modenb, pabomarowast 8 Macumabe peasnibHO20 epe-
MEHU, 8bIMOJIHAem pacdem cmamu4Yeckux U OUHaMUYeCcKuUX rnomepb U MeHOBEHHbIX 3Ha4YeHul rnepeepesa
Kpucmarnnosg kaxdoeo u3 wecmu IGBT-knodel uHgepmopa omHocumesibHo Kopryca mModyss. BxoOHbimu
nepemMeHHbIMU MOOesnuU S6MSIMCS MEHOBEHHbIe 3Ha4YEeHUS IMOKO8 8bIXOOHbIX ¢ha3 lv, Iw, ebinpsamieHHo20
HanpsixkeHusi Udc, u memnepamypsbi kopryca IGBT-mo0ynis u cuesHarnbl yrpasieHus, (hopMupyeMble 8eK-
mopHbIM Modynsamopom. CpabambigaHue 3awumal rnpu O0CMUXEHUU pacyemHO20 3Ha4YeHuUss memrepamy-
pbi 1106020 u3 IGBT nipederibHo dortycmumol serntuduHbl 125°C duaeHocmupyemcs coriazom W.

Sawumpbl om Hedornycmumo20 MoBbILEHUST U MOHWXEHUS] HarMpPsKeHUsT 8bIMOJIHSMCS 10 cuzgHary
Oamyuka 8 38eHe 0CMOsIHHO20 HarnpsikeHus. lopoe cpabambieaHus 3aujumbl OM MOBbILEHUS] HaNpsiKe-
Husi cocmasnsiem 700 B. Nopoe cpabambigaHusi 3auUumel OmM MOHUXEHUST HarnpsKeHUs1 u 0bpbiea ¢hasbl Co-
cmasngem -15% om HOMuHarbHO20 3Ha4YeHus HarnpskeHusi numarwel cemu. CpabambigaHue OuazHo-
cmupyemcsi coomgemcmeeHHo ¢hriazamu H u L. 3awjuma ebinpssmMumeris om uMnyribCHbIX cemesbix rnepe-
HanpsiKeHUU 8bINOTHAEMCS yCmaHOoB8/IeHHbIMU Ha 8x00e sapucmopamul.

Bawuma om asapuu y3na cbpoca 3Hepauu 6bINofIHAemcs: nymeM KOHmMpOoJis npedesios ucromnb30-
gaHus bannacmHo2o pesucmopa. s koppekmHol pabomsi 3awums! O0MKHbI Obimb yCmMaHOo8/1eHb! napa-
mMempbi MOOKIIOYeHHo20 pe3ucmopa R 6p, P 6p, K 6p, T 6p 8 meHio «MHULIMATIN3ALINS / BATTTIACTHbIN
PE3UNCTOP». CpabambigaHue 3awumsbl duazHoCcmMupyemcsi ycmaHo8kol ¢hriaza R 8 cmpoke coOCmOsiHUS.

Bpewmsi ebidepxxku do cpabambigaHusi 3awiumsl orpedernisiemcs o ¢popmyne:

K
T =T-In , C,
8bI0epPXXKU ( K 1)

2
Udc
20e K=———— - mekywasi KpamHoCmb repeapy3ku Mo MOUWHOCMU pesucmopa,
R 6p - P6p
Udc - mekyuwee 3Ha4eHuUe HanpsixeHus1 Ha KoHOeHcamopax ¢hunbmpa,
Re6p - conpomueneHue nodko4YeHHo20 bannacmHo20 pe3ucmopa,

P6p - MoujHocmb nodKMo4YeHHO20 barnnacimHo20 pe3ucmopa,

T 6p
T =———— - nocmosiHHasi epemMeHuU Modesiu Hazpeea,

K 6p

In| —————
K6p—1

T 6p - HopmuposaHHoe spems delicmeusi nepeepy3ku (no ymonyaHuro - 30 c),

K 6p - HopmuposaHHasi KpamHocme repeapy3sku (1o ymonyaHuio - 1.5).

Sawumel om owiubok cucmembi yrpasreHusi duazHocCmupyromcs crnedyruumu grazamu:;

- OMKIIOHEHUE HanpskeHUl numaHus yened yrnpaesneHusi ceepx dornycmumbix rnpedenos - gpnazom P;
- cbol e npoyeccopHom si0pe - priazom C;

- owubka aHanozo-yugpoeozo npeobpaszosameris - chrnazom A;

- owubka sHepeoHe3asucumol namsmu - ¢priazom M;

- owubka mecmupoeaHus dam4ukoe moka - ¢hriazom S;

- owubka mecmupoeaHus damyuka HanpskeHus - prazom U;

- owubkKa ynpasneHusi No cemu (MpesbieHO speMs oxudaHus kadpa) - pnazom F;
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- nomeps cueHarna mokosou nemiu (I<4mA) - priazom N.

3awjuma om Hecoomeemcmeausi 8blqucieHHoU u 3adaHHoU ckopocmu OuagHocmupyemcsl ycmaHos-
Kou ¢bnaca D. Paboma 3awumsi 6:10KUpyemcsi 8 criedyowux cryyasx:
- npusod pabomaem 8 pexume 8HeWHe20 MOKOOepaHUYeHUs;
- 8blInonHsaemcs rpoyedypa agmoHacmpouUKu.

lNpu ripesbiweHuUU yposHs MakcumarbHO dorycmumoli ckopocmu ycmaHaenueaemcs ¢pnae E.

Ko 2 - oli 2pynne 3awyum omHocsimcs:
e memrepamypHas 3aujuma rnpeobpasosamerisi;
e memrepamypHas 3auuma osuzamernsi;

® g8pPeMs-mokKkoseas 3aluma dsuzamerisi.

TemnepamypHas 3awjuma rnpeobpasosamerisi 8bINOMHAEMCS M0 cugHanam 0am4uKos, yCmaHOo8/eH-
HbIX 8 cunosblx MOAyrisiX UHeepmopa U 8bInpsMUMmMeris, U HacmpoeHa Ha MakcumMarbHO donycmumyro pabo-
yyto memnepamypy. [Mpu docmuxxeHuu memnepamypsbi Kopriyca frobo2o u3 modynel 80°C cbpackisaemcs
¢nae «flomosHocmb 2» (READY2=0), 8 cmpoke coCmosiHUSI Myribma py4YHO20 yrpasrieHusi omobpakaemcsi
muzarowut cumeon T. lNpu memnepamype 85°C npusod 6rokupyemcsi, cbpacbieaemcsi ¢hnae «[omos-
Hocmb 1» (READY1=0), omknodaemcsi cunogoe rnumaHue rpeobpasosamerisi, 8 CMpPOKe COCMOSIHUS 0mo-
bpaxxaemcsi Hemuearowjuti cumeon T.

TemnepamypHas 3awuma 0gueamersisi Moxxem Obimb akmueu3uposaHa, ecriu 8 0guesamerne ume-
emcsi ecmpoeHHbIt PTC pesucmop (nosucmop). nst amozo 8 meHio « HABOP NAPAMETPOB /
MNMAPAMETPBI SALLUNT» ycmaHasnueaemcs napamemp Tepmo3zawuma __BKI1. [Npu docmuxeHuu mem-
nepamypot dgueamerisi MIOP0O208020 3HaveHuUs1 copacnieaemcs cueHasn « omosHocmb 2» (READY2=0), e
CMPOKe COCMOSIHUSA Nyfibma py4YHO20 yrpasreHusi omobpaxaemcs muzarowuli cumeos Q. Ecnu memne-
pamypa npodormkaem pacmu, mo Yepes 8pemsi, ycmaHosseHHoe napamempom T m3 cbpacbigaemcsi cue-
Han «fomosHocmb 1» (READY1=0), 8 cmpoke cocmosiHusi omobpaxaemcs Hemuaarouwul cumeon Q.
Tpebyembili nopoz cpabambsigaHust 3auumbl Moxem ObiMb CKOPPEKMUPOBAH C MOMOWbIO M0OCMPOEYHO20

pesucmopa RV1 Ha uHmepcgbeticHol nname (cm. n.6.3).
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Puc. 4.4. Cmpykmypa ¢popmuposgaHusi chriazo8 3aujum.
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[Jelicmeue epemsi-mokogol 3awumel dgusamers npogpammupyemcs napamempamu 12T, K 12T u
TI12T e meHro «HABOP MNAPAMETPOB / NMAPAPAMETPbLI 3ALLUNT». NMopoe akmusu3ayuu 3awumsi 12T
3al0aemcs 8 rpoyeHmax om HOMUHallbHo2o0 moka 0suzamerns Is nom (MeHo «HABOP TAPAMETPOB /
MNMAPAMETPBI IBUIATETIA»). B 3asodckoli Hacmpolike ycmaHaenueaemcsi Ha yposHe 100%. [Npu doc-
MUXeHUU MOKOM yCmaHOB8/IEHHO20 3HaqeHus1 cbpacbigeaemcs cuzHan «omosHocmb 2» (READY2=0) u
omobpaxaemcsi muzarouwuli cumeon I. Ecru Hazpyska He CHuxaemcs, mo npeobpasosamers b6r10Kupyem-
C51 ¢ 8bI0epXKKOU 8pemeHu, onpedesiaemMoli hopmynol:

K2

—707
K2 -1

Tewidepxku =T -In

!
20e K= ,i - MeKywas KpamHoCmb riepeepy3ku rno moky dsuzameris,
12T

Is - mekywee delicmgyrouiee 3Ha4eHUE mokKa ¢hasbl cmamopa 0suzameris,
1121 - nopozosoe 3Ha4eHUe moka ¢ha3bl cmamopa dgueameris, coomeemcmesyouee yc-

maseke spemsi-mokoegol 3auwumsi 12T,

T2t
T= - NOCMOsHHasA epemeHuU mooenu Haepesa,

K 1212
In o or2 4
Kt © -1

T 12T - HopMuposaHHoe epemsi elicmeus nepeapysKku (rno ymondaHuro - 30 c),

K 12T - HOpMupoBaHHasi KpamHocmb nepespy3ku (o ymondaruro - 1.5).

lpu amom e cmpoke cocmosiHusi omobpaxaemcs Hemuzarouul cumeorn ¢raza I.

Is

| WYie]

Kizr - L2t

lier

0

Puc. 4.5. Xapakmepucmuka epeMsi-moKogol 3auumel 08u2amerisi.

PasbrniokuposaHue rnpusoda u cbpoc hriazo8 3awum 8bIroIHAEeMCss 8XOOHbIM /102UHECKUM CU2Ha-
nom «Cépoc 3awum» (ER_RST) unu omkmodyeHuem numarus. ®@naeu cpabamsigaHusi 3auum emopoli
epynrnbl Mo2ym 6bimb cOpOWEHb! MOMLKO NpU CHUXEeHUU memnepamypbl rpeobpasoeamers (dguzamersi)
00 ycmaHO8/1IeHHO20 3HaYeHUsT UMU C 8bIOEPXKOU 8peMeHU, 3KeusaieHMHoU ocmbligaHuto 0sueamersi no-
crie nepeapysKu.

CocmosiHue c¢hnazoe 3awum 015 nocnedHuUx 4 omkIoYeHUl CoXpaHstomcess 8 3Hepa2oHe3asucumoU
namsmu koHmponnepa. OHu omo6paxatomcs 6 meHro «MCTOPUS OTKITIOYEHWW» ¢ ykasaHuem damai u

8peMeHU OMKITIO4YeHUHA.
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5.

22

lodzomoeka anekmponpueoda k pabome

MocnedoeamenbHocmpb Aelicmeuli

lMposepka u nod2omoska MOHMaxHou rnnowadku

<~

Mormax rpeobpasoeamerisi Ha cmeHe unu € wkacgpy

<~

Bbibop u MoHmax 6annacmHozo pesucmopa

<~

lMposepka npueodHocmu 0suesamerns,
nposepka usonsyuu kabens u dsuzamens

<~

lMpoknadka kabenel

<~

lNodknto4eHue cunosbix yeneu

<~

IModknoveHue uenel ynpaeneHus

<>

lpogepka 31eKmpu4YecKo20 MoHmMaxa

<~

Hacmpolika ynpasnsouwux 8xo008 U 8b1x0008
(ecnu HeobxodumMo usmMeHUMb HacmpoUKu 1o yMOm4YaHuUo)

<>

Bg0od HomuHanbHo20 HarnpsixeHus Udc,
Yacmombl MOOYISyuU.

<>

Beod nacrnopmHbix daHHbIX 08ueamensi

3anyck npoyedypbl asmoHacmpouUKu
(unu py4yHasi ycmaHoeka rnapamempos pezynsimopos
u napamempos dsuzamernsi)

lMposepka pabombl anekmponpusoda 8 pasudHbIX PEXUMax

Cchbinika

n. 5.1.MexaHudeckul MOHMax.

n. 5.1.MexaHu4eckull MOHMax.

n. 5.2.4. Bbibop 6annacmHoeo peaucmopa,
n. 5.2.1. lNodknroyeHue cumnoebix yened.

n. 5.2.1. lModknroyeHue cunoesix uened,
n. 5.2.3. Bbibop curnosbix kabened.

n. 5.2.6. MNMpoknadka kabened.

n. 5.2.1. lNodknroyeHue cunoebix yened,
n. 5.2.2. 3asemneHue.

n1. 5.3 Modkrno4yeHue yrnpasnsouux cusHaos,
n. 6. Ucrionb3osaHue yrnpasnsaowux 8xo008 U 8b1x0008.

n. 5.2.1.ModknroyeHue cunoebix uened,
n. 5.2.2.3asemneHue,
n. 5.3. [NoOkmoyeHue yrnpaesnsowux cueHanos.

. 6. Ucrionb3oeaHue ynpagnsouux 8xo008 U 8bixodos.

n. 9. OnucaHue cmpyKkmypbl U cocmasa MeH!o.
Merio UHWULIMATTIN3ALINAL.

n. 9. OnucaHue cmpykmypbl U cocmasa MeH!o.
MeHio HABOP MNMAPAMETPOB / MTAPAMETPbI AIBUIATE]IA.

n. 7. PekomeHdayuu no Hacmpolike peaynsmopos,

n. 9. OnucaHue cmpykmypbl U cocmasa MeH!o.

Mento CIELIMATIBHBIE PEXXVIMbI / ABTOHACTPOUWKA
Merto HABOP NMAPAMETPOB / MTAPAMETPbI ABUIATEJIA.



5.1. MexaHu4yecKuli MOHMax

Broku npeobpa3osameriell 4acmombl MOHMUPYOMCS 8 8epMUKaibHOM MOI0XeHUU ¢ obecrieyeHuem
€80600H020 npocmpaHcmea Mex0y cocedHumu briokamu u 00 CmeHOK wkagha, Heobxodumozo Ond om-

KpbImUusi KpbIWEK, a makxe ceepxy u cHu3y 6s1okoe 0rnsi obecrieyeHuss eeHmunsayuu (cm. puc. 5.1)

CeobodHoe
npocmpaHcmeo
ana eeHmunayuu

150 min

MurumansHoe
paccmosHue
mexQy 6r1okamu
u 8o cmeHoK wkagha

50 mm

o
e}
e}
o
]
o
[*]
[}

150 min

Ceo60odHoe
npocmpaHcmMeo
0Ons eeHMUNAUUU

MH

w H D Mw MH R1 R2
3rB-10 180 260 170 130 240 3 6
Il1B-16 180 260 170 130 240 3 6
3rB-25 200 260 170 160 240 3 6
IlB-32 200 320 220 160 305 4 8
Il1B-50 200 320 220 160 305 4 8

Puc.5.1. MabapumHsbie u ycmaHo804YHbIe pa3meps! 610KO8.
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Mo+maxHas nnowadka dormkHa 6bimb 8bINo/IHEHA U3 Hea20proYye2o mamepuana u umems Aocma-
MOYHYK MexaHUYeCKyto MnpoYHOCmb, 4mobbl ebidepxamb eec rnpeobpaszosamens. KpenexHble omeep-
cmusi pa3ameyaromcs ¢ MoMowbro wabrioHa.

HanpaeneHue ocHOBHO20 romoka oxnaxdarouweao 8o3dyxa - CHU3Y 88epx Yepes paduamop brioka.
lNpu mMoHMaxe 8 wkagy npeobpasosamers domkeH bbimb ycmaHo8/1eH mak, Ymobbi He rnornadams 8 ro-
mok 8030yxa om Opyaux rpeobpasosamerieli U MernioebIOensouUxX anemMeHmos opy2o2o obopydosaHusi, 8
mowm yucne bannacmHbIX pe3ucmopos y3na cbpoca sHepauu mopmMoxeHus (puc.5.2, a). >KenamernbHoO u3-
bezamb pasmeweHUss 00HO20 npeobpaszosamernsi Had dpyaum unu ebldepxueame rPU 3IMOM MUHUMasIbHOE
paccmosiHue mexdy 6riokamu 300 MMm.

Temrnepamypa 8030yxa Ha exole rpeobpasogameriss He OomkHa rpesbiwams 40°C. BeHmunismop
puHyOUMeIbHo20 oxnaxo0eHus wkaga domkeH bbimb ycmaHOo8/1eH maK, Ymobbl Moay4ume Makcumalsb-
HbIl 060y npeobpasosamerns. [Mpu Heobxodumocmu ycmaHo8UMb ompaxamersibHble WUmkKU, 4mobbl uc-

KIMoYumb peuupKynsyuto Hazpemozao 8030yxa CHapy»Xu U éHympu wkagba (puc. 5.2, 6).

Bbixod Hazpemozo g8o3dyxa Lumok

&
@ﬁﬁ@ @ﬁﬁ@ ]

@ CL ]
A
300mm
Y
O]
40°C max
@& @ Mpumok xonodHoz0 603dyxa
\_ J J
a) 6)

Puc.5.2. YcmaHoska npeobpasogamerneli 8 wKagy.
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Pacuyem Heobxo0umozo pasmepa wkagha 8bIrnosIHAemcs rno popmyre:

ALU = P—r’ ; M2 s
AT - K¢
20e Ay — nnowade menoomeodsiuel nosepxHocmu wikagha;

Pn— cymmapHasi MOWHOCMb omepsb;
K — koaghpuyueHm mennonepedayu (051 OKpalWeHHbIX cmarbHbiX wkagos Ki= 5,5 Bm / M2'K),'
AT — pasHuya mexdy MakcumarsribHoU memrepamypol CHapyxu wkaga

U MakcumasibHo onycmumol memrepamypoli 8Hympu wkagha (06b14HO npuHumaemcsi AT = 20 K).

Lns pacyema cymmapHoU MowHocmu rnomepb om 060pydoeaHusi, yCmaHO8IeHHO20 8 WKagy uc-

rnonb3o08amb 0aHHbIe 05t HOMUHarbHbIX PexXumMos pabomsl kax0020 u3 6r10K08.

MowHoCcmb nomepb 8 HOMUHasIbHOM peXxume
Yacmoma
mModynsyuu, Tunopa3mep npeobpazoeamesiss Yacmomai
Fmoad
3riB-5 | 3riB-10 3l1B-16 3lB-25 3l1B-32 3l1B-50
5kly 76 Bm 120 Bm 188 Bm 262 Bm 318 Bm 515 Bm
10 kl'y 90 Bm 142 Bm 220 Bm 325 Bm 390 Bm 580 Bm

Mo pacuemHomy 3HadeHuro Ay onpedernisiom mpebyeMble 2eoMempuUYecKUe pasmepb! wkaga.

Cnedyem umemsb 8 8udy, 4mo Ay - amo nnowadb mMosibKo mex Yacmedl, Komopble corpukacanom-
C51 €O c80600HO YuUpKynupyouwum 8030yXoM (He KOHMaKmupyrm co cmeHamu U fiofioM).

MuHumanbsHbIl 06bem eeHmunupyrouje2o 8o30yxa onpedensemcs ro popmyrne:
3,1-Pnn
Tar

lNony4yeHHoe  3HauyeHue  ucrionb3dyemcsi 0Ons eblbopa  npou3sodumenibHOCMU  8€HMUSISIMOPOS.

VBEHT = M/,
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5.2, AnekmpuyecKuli MOHMaxx

BHumaHue! 3nekmpudeckul MOHMaX U mexHuyeckoe obcryxueaHue afekmponpusoda
MOXem 8bIMOIHAMbCS MOJIbKO K8aughulyuposaHHbIM repcoHasriom ¢ cobodeHuem delicm-
8ytowux HOpM U rpasusl, a makxe mpebogaHulli Hacmosiuezo « TexHU4eCcKo20 onucaHus u

UHCMPYKUUU 1o aKkcrisiyamauyuu».
- _________________________________________________________________________________________|

Ha puc. 5.3 nokasaHa cxema nodknoYeHUsT ariekmpornpueoda ¢ UCoib308aHUEM MUHUMaibHO20
Habopa cuzHaso8 yrnpaeseHusi U 3a800cKol Hacmpolkol 6xo0do8 u 8bixodos. Pa3snuyHbie gapuaHmbl UC-

ros1b308aHUs1 8XOOHbIX U 8bIXOOHbIX uenet rpeobpa3zosamersisi Hacmomkbl PAcCCMOMPEHb! HUXE.

____________ amB-*_ _ _ _ _______]
UHmepdpelicHasi nnama
X2
2-20 kKOM e — o o 70?;5
+
e : ‘I’ 2.10| com 1
RV| |e — — 25| VINT+
XX
S T 27| vint-
J_ U127 swED
= 17 2.13| SHIELD
ey . PO1
PO2
COM 1
24VI
— LCS
BLC OFF /\\ 220  LINT
]
ENBL ——221] LNz _R;j 3X3
5
ERRST L1 22 Ling
DIRECT »\ Il e RO2NO | 3.4
]
2.18] com1 RO1 |33
T 2.33| SHIELD ROINO | 3.2 I
|_ ___________________ A
| lMnama cunosoz2o Modyns |
' |
| S | =
QSRR R IEE]
D xi[7(2(3[4]5|6| 7|89 |70 -
[ : S
-~ | — —
R B B i ' e
) — +
BannacmHbll Ga
P D -1
Q
[ 1 @ :]

Cems
3~ 380 B, [Jeucamensb Topmos
50y

Puc. 5.3. Tunosasi cxema roOKo4YeHul rnpeobpasogamersis 4acmomsi.
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5.2.1. [ModknroyeHue cunoesbix yeneu

K ebixody npeobpasosamersisi MOXHO MOOK/IOYUMb MOJSIbKO OOUH CUHXPOHHbLIU dsu2amesib C r1o-
CMOSIHHLIMU Maz2HUmamu.
lNeped HavYanom anekmpu4eckoeo MoHmaxa ybedumecek 8 npuaodHocmu dgueamerisi 05151 MOOK/I0-

YyeHus K npeobpasoeamerio Hacmomei.

Brumanrue! He Oonyckaemcsi ucronb3ogaHue 0suzamesisi, HOMUHaIbHOe HarpsKeHue Ko-

mopoco MeHee [10J7I08UHbI HaripsXeHus numaHus npeo6paaoeamenﬂ Yacmomesl usiiu HomMu-

HarbHbIlU MoK MeHee 1/5 e20 HOMUHaIIbHO20 8bIXOOHO20 MOKa.

Heobxodumo yyumbigamb, YMO 8bIXOOHOE HarnpsKkeHue rnpeobpasosamerns Ha IGBT umeem ¢hopmy
UMMynbco8 ¢ o4eHb Kopomkumu ppoHmamu (0,1 — 0,2 mkc) u amnnumydol 1,35 HanpsikeHus numarow,el
cemu. B 3asucumocmu om napamempos kabesnsi HarpsbkeHue Ha 3axumax 0euzamersis Moxem ydsau-
gambcs. M3onayus 0suzamernsi 0o/mKkHa 8bi0epxusamb MoBbILEHHYIO Hagpy3Ky, npu Heobxodumocmu crie-
dyem ucnonb3oeams ¢hunbmpbl dU/dE..

lNodknroveHue cunosbix yenel — numarowel cemu, 0suzamerns u bannacmHoO20 pe3ucmopa 8bl-
MOJSTHAOM C MMOMOWbIO KITEMMHUKA, PacriofioXXeHHO20 Ha rnjiame cusio8o20 MoOyris 8 HUXHel Yacmu rpeob-

pasoeamersiss Hacmomabl 1100 KpbIiwKoU brioka (cm. puc.5.4).

Brumarue! 3anpewaemcs ebinosiHImMb pabombi o obcnyxueaHuto npeobpasosamers,
dsuzameris, cunosbix  Kabenel  npu  BKMIWYEHHOM  HafpspKeHuu  numaHus.
He Oonyckaemcs npukacambCsi K KITEMMHUKY MOOKTIOYEHUST cunosbix yenel npeobpasosa-
merisi yacmombl MoKa 20pum KpacHbIU cugHarbHbIl ceemoduod, uHOUUUpYyWuUl Hanuque
3apsifa cpunbmpa 38eHa MOCMOSIHHO20 HarnpsKeHus. HanpspkeHue Ha Krnemmax Moxem

docmueamp 600 B nocmosiHHO20 moka.
]

YcmaHosume 3auwumHbili 8bikmodYamerib Mexoy kabenem 0suzamerisi U CUHXPOHHbIM 08u2amernem
C MOCMOSIHHBIMU MagHUmamu. 3mom 8bIK/oYamersib o380/Um oOmkoYams 0gueamerib Ha 8peMsi 8bINor-

HeHusi pabom o obcrnyxusaHuro rpusoda. Ecnu 803mMoXHO 3abriokupytime easn 0guzamerisi.

BHumaHue! Hu e koem criydae He doryckamb epawieHuUsi easa dguzamersisi CO CMOPOHbI
UCronHUMEIbHO20 MexaHu3ma rpu rnodKMOYEeHHOM rpeobpasogamerie, m.K. 0guzamersib
6e3 sHewHe2o 8030yxO0eHUs1 crlocobeH ceeHepuposampb ornacHoe HarpsixkeHue. Pa3mbi-
Kalime cusiosble yenu om ripeobpasosamernisi K dguzamero 8 criydae Heobxodumocmu

gpauwjeHusi gana 0suzamerisi.
-]
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Warning!
@ DC-Charge

N

U }

UHdAukamop 3apsida
KoHOeHcamopos 36eHa
MOCMOSIHHO20 HaNPsKEHUs

—_ —_— —
Bannacmseit 3awumHoe
Cemsb [euzamernb
pesucmop 3asemrieHue

Puc.5.4. lNodkrtoyeHue curnosbix yened.

[NoOKnroueHuUs1 cunosbix yeriell 8bINMOMHAMCS 8 coomsemcemeuu ¢ mabnuyet 5.1.

BrumaHue! Hu e koem criydae He doryckamb MOOKIHOYEHUST JIUHUU cemu K 8bIXOOHbIM
knemmam ripeobpaszosamens U, V, W. Owubo4yHoe nodknovyeHue eedem K HeycmpaHu-

MbIM 108pexOeHUsIM npeobpasosameris U y2po3e 06CyxusalouweMy nepcoHarny.

Tabnuuya 5.1
Ne knemmb! Ob6o3HayeHue
Ha pa3béme X1 Ha cxeme flodkniodetie
1 DC+ 6annacmHsil pe3ucmop / pekyrnepamueHbil 6510k
2 DC- - /pekyrnepamueHbIl 6510k
3 L1 gasza A cemu
4 L2 gasa B cemu
5 L3 ¢gasza C cemu
6 U ¢asza U dsueamerns
7 %4 ¢paza V dgusamerns
8 w asza W deueamens
9 BR 6annacmHbil pe3ucmop
10 PE 3auwumHoe 3a3emreHue

lNodknroyeHue cemu, 0suzamens u 6annacmHdo20 pesucmopa credyem 8bIroIHAMb Kabensamu ¢

usosiayuel, coomgememeyrowieli HarnpseKeHuro numaruwel cemu u Hagpesocmotikocmbto 0o 70°C. [Nood-
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KIroYeHue K cemu 8bIroHAemcs Yepes 3aujumHbil asmoMamuyecKull 8bikiodamers U npedoxpaHumenu.
Bbibop ripedoxpaHumerel, ce4eHUe nMpo8oOHUKO8 Kaberieli peKkoMeHOYemcs 8bIMOJIHAMb co2/1acHo mab-

nuue 5.2 e coomeemcmeuu ¢ mpebosaHusmu DIN VDE 0100.430.1 u deticmsyrowux OCT.

Tabnuua 5.2.
HomuHarnbHbIl CeyeHusi npogodos noo- CEREnT D208
rooKto4YeHus 0euea-
mok Homuran Krto4YeHusi cemu S, S
dsuzamernsi |, npedoxpaHumernsi mm? mjﬂ:z ’
4 knemmvbl L1, L2, L3 knemmvbl U, V, W
1,56 +4,5 10A 2,5 2,5
55=:75 16 A 2,5 2,6-4,0
9-15 25A 6,0 6,0
22 - 30 50 A 10,0 10,0- 16,0

5.2.2. 3aszemneHue

3asemneHue npeobpaszosamerisi, dgueamerisi U MOOKTIOYEHHO20 K HUM 060pydoeaHus 8bIroHSIemcs

0na obecneyeHuss 6e3onacHocmu repcoHarsna U CHUXEHUS YPOBHS 371eKmMpoMacHUMHbIX MOMEX.

He donyckaemcs skcrinyamauyus ripeobpa3zosamerisi 6€3 nooKMoYeHUs

MPo8oOHUKa 3alUMHO20 3a3eMiieHus!

B ycmaHoskax, mpebyrouwux obecriedeHuss MUHUMAabHO20 YPOBHS 3M1eKMPOMagHUMHbIX MOMexX He-
06x00uMO 8bInonHUMb 360° 8bicoko4acmom+oe 3asemreHue KaberbHbIX 8660008 C MOOKMIOYEHUEM 3KPaHO8
kabenel K WuHe 3auiumHo20 3a3eMreHUusl.

lMpu coemecmHoOl ycmaHOBKe HECKO/bKUX rpeobpasogamerieli Kax0obil U3 HUX MOOKIYaemcs K
WuUHe 3a3eMseHuUs 0moesibHbIM MPOBOOHUKOM.

CedeHue 3aujumHoao rnposodHuKka pekomeHAyemcs eblbupams no mabnuue 5.3 unu coenacHo DIN
VDEO0160 pa3den 6.5.2.1.

Tabnuya 5.3
HomuHanbHbIlU mok npeobpa3oeamerisi CeyeHue 3aWumHo20 NPo8odHuUKa S, He MeHee MM’
5+16A 2,5
25 50 A 4
63 =100 A 6
100 - 125 A 16
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5.2.3. Bbibop cunoebix kabeneu

[na pasnuyHbix ycrnosul npumeHeHusi (6 coomeemcmeuu ¢ EN50081, 50082, 61800) e 3asucumo-

cmu om mpebogaHul K anekmpomagHuUmHou coemecmumocmu (OMC) pekomeHdyemcsi UConb308amb

munbl Kabernel 8 coomeemcmeauu ¢ mabnuued 5.4.

Tabnuua 5.4
YpoeeHb usnyqeHuli
N / C
MModknoyeHue (6e3 ozpaHuyeHul) (0na npomblwneHHoU cpedbl) (0ns 6bimosgou cpedbi)
Tun kabens
Curnosol kaberb Onis Curnosol kaberb Onis Curnosoli kabesb 0nis
c Hernod8UXHO20 MOHMaxa Hernod8UXHO20 MOHMaxa Hernod8uUXXHO20 MOHMaxXa
emb
(3kpaH He obsi3amerieH) (3kpaH He obsi3amerieH) (3kpaH He obsi3amerieH)
. 5 Cunosol kaberib ¢ Kpa-
Curnosol kaberib Curnosol kaberib 5 5
Hupyrouwel obornoykol ¢
C KOHUEHMPUYEeCKUM C KOHUEHMPUYECKUM
[Heuzamernb HU3KUM r10/1HbIM 80JTHO-

3KpaHoM

3KpaHom

8bIM conpomuerneHuem

. . Cunosol kaberisb ¢ 3Kpa-
Curnosol kaberib Curniosol kaberib 5 5
Hupyrouwel obonoykol ¢

C KOHUeHmpu4eckum C KOHUeHmpu4eckum

BannacmHabiti

pe3ucmop HU3KUM [10JTHbIM 80JIHO-

3KpaHoM 3KpaHoOM

8bIM conpomuerieHuem

Ucnonb3oeaHue 0nisi noOKoYeHuUs dguszameriss CUMMEMPUYHO20 IKpaHUPOB8aHHO20 Kaberis rno cpas-
HEHUI C 4embIpexnpo8oOHbIM obecreqyusaem MeHbWUU YPOBEHb 3/1I€KMPOMagHUMHO20 U3fyvyeHus ecel
cucmembl pugoda, a makxe MeHbWUe MOKU Yepe3 MoOWUNHUKU dgueamersi U UX U3HOC.

Ans aghgpbekmueHo20 nodasneHusi UHOYKMUBHbLIX U KOHOYKMUBHbLIX MOMeX MposodUMOCMb 3KpaHa
domkHa cocmaernsimb He meHee 1/10 nposodumocmu ¢ha3HO20 rpPo8odHUKa.

lpu ucronb3oeaHuu sKkpaHa kabesns 6 kayecmee NPOBOOHUKa 3aWUMHO20 3a3eMIIeHUsT €20 CevYeHuUe
G0/IKHO coOmMeemcmeo8amp 3Ha4YeHUsIM, yKka3aHHbIM 8 mabnuye 5.2. [lpu HeebInoIHeHUU 3moz20 ycroeusi
peKkoMeHOyemcs ucronb308ame Kabesib ¢ CUMMEMPUYHLIMU IPOBOOHUKaMU 3au4UMmHO20 3a3eMiieHus! (CM.

puc. 5.5) unu omadesnbHbIl MPOBOCHUK 3a3eMIIEHUS.

Lna ycrnosul ¢ nogbilWeHHbIMU mpebosaHUSIMU 311€KMPOMagHUMHOU co8MecmuMocmu nooKIroYeHUe
npeobpasoeamernsi K cemu U K 0g8u2amersito MOXem 8bINOHAMbCS C MOMOWbi0 OOMOHUME IbHbIX (hubm-
pos OMC. lpu ycmaHosKke Ha 8bixo0e ripeobpasosamerisi «CUHyc-gunbmpay (sine-wave output filter) nod-
KroyeHue 0suzamersiss Moxem 6bimb 8bINMOSTHEHO HE3KPaHUPOB8aHHbIM Kabernem.

HornonHumenbHo Ha exode rnipeobpasosamersnisi Yacmombsl MoOXem 6bimb ycmaHosseH 3-gha3Hbili
Opoccernb, ynydwarouwuli gpopmy 6xo0HO20 moka. Hcrionb3oeaHue exo0Ho20 dpocceris uernecoobpasHo 8
criedyrowux crydasx:

e [Ipeobpasosamesnb numaemcsi om 651U3KO yCmaHOo8/1eHHO20 mpaHcghopMamopa MowHocmbto 6onee

500 kBA;

e MouwHocmb numaroujeco mpaHcgopmamopa rnpesbiliaem MouHocms npeobpazosamers 6onee

yem 8 10 pas;
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o bruskoe nodkmnoyeHUe HECKOMbKUX npeobpaszosamernel Yacmomal Uiu mupucmopHo20 npeobpa3so-
eamerisi;

e Pa3sbanaHc HanpsixeHUl 8 ghazax UCMOYHUKa ripesbiwiaem 3%.

CummempuyHbIl
3KpaHUposaHHbIl Kabernb

OkpaH Okpat 3asemneHue

u
3a3emrieHue
O
N\
3asemneHue

YembipexnposodHhbil YemebipexnposodHhbil kaberib Hembipexnpo8oOHbIl MOHMax
9KpaHUpPOBaHHbIU Kabesb

He pekomeHdyemcs 011 noOKnoYeHust He donyckaemcs ucnonb3oeamb
Odsueameneli 6onee 30 kBm 0r151 NOOK/0YeHUs1 0su2amerisi

Puc. 5.5. Tunbi cunosbix kaberned.

5.2.4. Bbi6op 6annacmHoz20 pesucmopa.

BannacmHbil pe3ucmop ucrnonb3yemcs 0719 pacceugaHusi KUHemu4YecKol 3Hepauu, 3anaceHHou Ha-
epy3kol anekmpornpusoda, Komopasi 8o3gpaujaemcsi 8 KOHOeHcamopbl hubmpa 38eHa MOCMOSIHHO20 Ha-
MPSKeHUsT Npu MOPMOXeHUU unu pesepce. Bbibop 6annacmHoao pes3ucmopa 8bIrnoiHIemcs no HOMUHas b-
HOMY COMPOMUBIIEHUI, MakcumMasrbHOMy pabodyeMy HanpsKeHUto U Hagpy3o4yHol crocobHocmu. Homu-
HanbHOe cornpomusrieHue onpedesisiem MoK Yepe3 pe3ucmop 8 pexume pekyrnepayuu, Komopbili OOmKeH
coomeemcmeosambs MakcumMaibHOMy moky dsueameris. [lpu 3asbilueHHOM 3HaYeHUU COMPOMUBIEHUST MOK
paspsida KoHOeHcamopos chusibmpa MoXxem okazambcsi HedocmamoYHbiM 05151 obecriedeHuUs1 mpebyemozo
memra mopPMOXXeHUSs], YmMO MOXem 8bi3gamb cpabambigaHue 3aWumsl Om npesabiweHuUss HanpskeHus. lpu
3aHUXEeHHOM 3Ha4YeHuU cornpomuesrieHuss Moxem cpabambigamb MakcuMarbHO-mokoeas 3auuma IGBT y3-
J1a cbpoca sHepauu MOPMOXKEHUS.

Pesucmop dommkeH ebidepxugsamb MakcumarbHoe paboyee HanpsikeHue 800 B. [onyckaemcs uc-
rnonb3o8aHue rocredosamesibHO COeAUHEHHbIX PE3UCMOPO8 C MEHbWUM paboyum HarnpskeHuem. Tpebye-
Masi MOUWHOCMb pe3ucmopa Moxem Obimb rosy4eHa ¢ MOMOWbH0 fapasniesbHo20 U nocriedosameribHo20
coeOuHeHUs1 HeckosibKux. Mpu ucrnonb3o8aHuu napaniesnbHo20 U nocriedosamesibHo20 COeQUHEHUS! He-
CKOJIbKUX PE3Uucmopo8 cyMMapHoe cornpomusrieHue O0MKHO coomeemcmeosambs PEKOMEHO08aHHbIM 3Ha-

YeHUsIM, yKa3aHHbIM 8 mabnuue 5.5.
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Tabnuua 5.5

Turopasmep ConpomusneHue
rpeobpasosamerisi bannacmHozo pesucmopa Rep
OrB-TTIT-5-380-5CO 62 Om
3rIB-TTrIT-10-380-56CO 43 Om
OlB-TTIT-16-380-5CO 27 Om
OlB-TTlT-25-380-5CO 24 Om
SrB-TTr1T-32-380-5CO 15 Om
SrIB-TTrIT-50-380-56CO 12 Om

Bbibop bannacmHoz20 pe3ucmopa 8bINosIHaAemcs no 08ym napamempam:
Pep - cymmapHasi MowjHocms, Bm;
Wep - MakcumaribHasi 0OHOKpamHo pacceusaemasi dHepausi, [Ix.

Ecnu 8 dokymeHmayuu He yka3saHo 3HaqyeHue Wep, €20 MOXHO orpedenums rnpubuxeHHo:
W6p ~10-P 6p .

PexkomeHAyemcsi Ucnonb3o8ame pe3ucmopsbl, 0onycKaowue 3HayumesibHbIe KPamKoespeMeHHbIe re-
peapysKu, umeroujue masnyro cobcmeeHHy UHOYKMUBHOCMb U eMKOCMb.

Lnsa HadexHol pabomesl y3na cbpoca 3Hepauu MmopMOXeHUs1 He06XO0OUMO 8bIMONTHEHUE YC108US:

Wep > Jx (whax —w?2. )/ 2, 20e (5.1)

Jx - cymmapHbIl MOMeHm uHepuyuu guzamers u MexaHu3sma, npusedeHHbIl K gasny dguzamers, Ke*M;
®Omax> @min - MaKcuMasibHOe U MUHUMAasIbHOE 3Ha4YeHUe CKOpOCMuU 8 Havarse U 8 KOHUE MOPMOXXEHUS,

pad/c.
MuHumarnsHo donycmumyro dnumesibHocmb paboyezo Yukiia «pasgoH — mopMoxeHue» (puc.5.6) npu
3adaHHoU MowHOcmu basnacmHo20 pe3ucmopa rnpubruXeHHO MOXHO orpedesiums U3 COOMHOWEHUS:
2

2
Jr - (w -—wi. )
Tu > max min (52)
4-Pé6p
a)max
a)min ]
at ase < Atga6 > Atmo M < Atnaza >
T
il u | -

Puc. 5.6. Pabo4ul YUK «pa32oH — MOPMOXEHUE» 351IeKmporpusoda.

Tpebyemyto MOWHOCMb pe3ucmopa rpu 3adaHHol OnumesibHoCMuU YuKia MOXHO orpedenums:

2 2
JE (W max —Wpi,)

4Ty (5.3)

Pép 2
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[na okoH4YamernbHO20 8bibopa pe3ucmopa O0MKHbI 8bINONMHAMbCS 0oba ycrnoesus (5.1) u (5.3).

[Mpeobpa3osamerb 8bIMOMHAEM 8PEMSI-MOKOBYIO 3auumy y3ra cbpoca sHepauu mopMoXeHus. s
npasusbHOU HacmpoUku 3auwumsi OO/MKHbI 6bimb ycmaHoeeHbl OelicmeumeribHble rnapamempsi barna-
cmHo2o pesucmopa P6p u R6p e coomeemcmeyowux cmpokax MmeHw «UHULIMATINSALNA /
BAJINIACTHBIN PE3VUCTOP» nynbma ynpaeneHus. 3aujuma 6bIfofHAemcs nymeM CpasHeHUs pacceu-
gaeMolU 8 pexume pekyrnepayuu MOWHoOCcMuU ¢ HoMuHasbHol (yka3aHHoU & napamempe P 6p) ¢ yyemom
donycmumou rnepeepy3ku (ykasaHHoU napamempom K 6p , no ymondaHuto -1.5) u epemeHu ee delicmeusi

(yka3zaHHoe2o napamempom T 6p , no ymonyaHuto - 30 cekyHd).

P

K_-P

6p ° 6p

6p-

Puc. 5.7. Xapakmepucmuka niepeepy3o4Hol criocobHocmu basnnacmHo20 pesucmopa.

5.2.5. HUcnonb3oeaHue peKkynepamueHo20 6J10Ka.

lMpu Heobxodumocmu pabomabi anekmpornpueoda 8 2eHEPaMOPHOM PEXUME USU 8 HarnpsiKeHHbIX Ou-
HaMu4ecKUX pexumax ¢ 8bICOKOUHEPUUOHHOU Hazpy3Kol ueriecoobpa3Ho eo3spaulamb HaKOMIEHHYH Ku-
HEeMUYEeCKyr sHepauto 8 numaroulyto cemsn. s amoeo 0OUH Unu HECKOJIbKO npeobpasosameneli mMo2ym
b6bimb 3anumaHbl om pekyrnepamueHo20 brioka, rModKMYEHHO20 K cemu. Kpome 3KOHOMUU 3/1EKMPO3HEP-
2uu ucrosib308aHUe pekyrnepamugHoao brioka ro3sosisem pewums npobrems! 371eKmpomagHUmHoUl co-
emecmumocmu 6razodaps cuHycoudarbHolU ¢ghopme nompebriseMoz20 U 8038pallaeMoz0 8 cemb moka u
803MOXXHOCMU yrpasieHUsi 8X0OOHbIM KO3GhUUUEHMOM MOUWHOCMU.

PekynepamugHbili 6510k dormkeH 6bimb coa/iaco8aH Mo Hagpy3ke C NMOOKITIOYEHHbIMU K HEMY UHEep-
mopamu. NodknyeHue Kkax0oeao brioka uHeepmopa K obuwiemy 38eHy NoCMOSHHO20 HarnpsikeHusi criedyem
8bINOMHAMb Yepe3 uHousudyarnbHble npedoxpaHumernu. [NpedoxpaHumernu cnedyem ebibupams UCX0051 U3
MOWHOCMU MOOKIIIOYEHHO20 K UHeepmopy 0suzamerisi (Proy) U HOMUHaIbHOMY YPOBHIO cmabunusuposaH-

Hoeo HanpsikeHusi Ha wuHax DC+ DC- (Upc Howm):

Ipr = 2. FHom
Udc Hom

CmaburnusupogaHHOE MOCMOSIHHOE HarnpsiXXKeHue Ha 8bixo0e pekyrnepamueHo20 6r10Ka, Kak rpasusio,
rnpozpamMmupyemcsi Ha yposHe 6oriee 8bICOKOM, YeM OJis1 HeyrnpaeriieMoeao 8binpsMumens (Mpu Harpsxe-
Huu numarwed cemu ~380 B moxem 6bimb ycmaHosrneHo 8 duana3oHe 580 — 650 B). [nsa coenacosaHusi
C HUM 8 KaxXO0oM MoOKMoYeHHOM uHeepmope 8 meHw «MHULIMATIN3ALINS» Heobxodumo yecmaHo8UMb Co-

omeemcmeyruwee 3Ha4eHuUe napamempa Udc Howm.
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Puc. 5.8. lNodkno4yeHue pekyrnepamugHozo brioka.

Ha noeauyeckuti 8xo0 LINT kaxx@o20 uHeepmopa, KomopoMy o yMOYaHUKo rnpuceoeHa hyHKyuUss om-
pabomku eHewHez0 ynpasnsowezo cueHana «CHamue 6rI0KUPOBKU», ¢ 0OHO20 U3 MPaH3UCIMOPHbIX 8bi-
xo0008 pekyrnepamusHoeo brioka 3agodumcsi cueHan «Paboma». MoxHo ucnonb3ogsames u obol dpyaol
Jioauyeckul 8x00, HasHaque emy QyHKUuro 1 - « CHamue br1okuposku». 3mo Heobxodumo, Ymobkl 8 criyqae
cpabambigaHusi 3auUumabl pekyrnepamueHo2o bsioka rpousgecmu 6r10KUPOBKY MOOKTIOHEHHbIX K HEMY UH-
8epmopos U memM caMbIM 3aWUmume Om nepeapysKu pe3ucmopsb! y31a Msieko2o 3apsida KOHOeHcamopos.

Lns peanusayuu ¢hyHKUUU 3KCMPEHHO20 MOPMOXEHUS 8 Cllydae omkasa peKyrnepamusHo2o brioka
Heobxodumo rnodkn4Yume basacmHsie pesucmopsbi Mex0y wiuHol DC+ u knemmamu BR uHeepmopos.
ConpomusneHue pe3ucmopos 8bibupaemcsi coanacHo mabnuye 5.5. [Npu ebibope MowHocmu peaucmopa
crnedyem yyumbigamb, YmMoO 8 HOpMasibHOM pexume OH He pabomaem u Qo/mKeH 8bidepxugams MosbKO
00HOKpamHoe pacceusaHue aHepauu. [odkmoYams 3aujumHbie Pe3UCmMopbl PEKOMeHAYemCcsl MOJbKO 8

criyyae, ecriu 803MOXHO OMpPOKUObIBaHUe dsu2amerisi aKmueHbIM MOMEHMOM Hazpy3KU.
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5.2.6. [lpoknadka kabenell.

lpu npoknadke kabenel cnedyem cobnodame criedyrouwue npasusna:

Kabenb nodknoveHuss 0susamersisi paameuw,amb 10 803MOXHOCMU omdOesibHO om Opyaux kabenel u
u3bezampb naparnnenbHOU rpoknadku e2o ¢ Opyaumu Kabenamu. Npu napannensHol npoknadke co-
6rirodamb MUHUMAaTbHBIE paccmosiHus Mexoy kabensamu:

0.3 M - npu GnuHe kabens 0o 50 m,

1 m - npu dnuHe kabess do 200 m.

MakcumanbHas 0nuHa kabesis nodkoyeHus dsueameriss 6e3 ¢hunbmpos U KOMIEHCUPYWUX ycm-
poticme He domkHa npesbiwams 200 m dns ycnosuti murnia N, 100 m - dnig muna I, 50 m - dnsi muna C
(cm. n.5.2.3).

Kabenu ynpasneHusi no 803MoXHocmu QOIHKHbI MPoKnadbieambcsi 0mAesibHO OM CUSIO8bIX.

Cunosbie kabenu OormkHbl nepecekams kabenu yrpasneHusi nood yanom 90°.

e ~
@E
900 '/v
\. y,
Kabernb nodkmodyeHus Kabenu ynpaeneHus Kabernb nodkmnodeHus
numarouwet cemu osueamerns
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5.3. TModknro4YeHue ynpaensrowux cusHaaos.
5.3.1. Bbi6bop kabesiel ynpaeseHus.

lModkoYeHUe yripasnsouux cusHanoe PekoMeHOyemcs 8bInoHIMb 2UBKUMU 3KPaHUPOB8aHHbIMU
kabesnsiMu ¢ MHO20XKUITbHbIMU rPOo8oOHUKamu. CevyeHue rnposodHUKo8 criedyem 8bibupameb 10 MoKo8oU Ha-
epy3ke yernel ¢ y4emom pekomeHOyembix Onsi pa3iudyHbIX muroe pa3bemos U KIeMMHUKO8 MUHUMasIbHbIX

U MaKcuMarsbHbIX 3Ha4eHul, yka3aHHbIX 8 mabnuuye 5.6.

Tabnuua 5.6.
KnemmHuku, CeyeHue npo8odHuKoe (MM°)
pa3bemMbl MIN MAX
X2 0,5 1,5
X3 0,1 2,5
X4 0,5 1,5
X5 0,08 0,14
X6 0,1 0,6
X9 0,08 0,14

[ns aHanoeosbix cueHanos criedyem ucronb308amb Kabesib mura eumasi rnapa ¢ 080UHbIM 3KpaHOM
(puc.5.9, 6). lNpu amom kax0ObIl U3 cuzHasno8 nodkKYames omaoesibHOU 3KpaHUpoeaHHOU rnapou. He peko-
MeHOyemcsi ucronb3oeamb 00UH obwul npoeod Ansi pa3HbiX cugHaos. AHanozo8bsle U yugpossie cuzsHa-
Jibl cnedyem rnookmoYame omoesibHbIMU 3KpaHUPOBaHHbLIMU Kabessimu.

Lns nodkoveHUs1 1o2u4ecKux 8xo008 MOXKHO UCIMOIb308amb Kabesb ¢ 00HUM 3KpaHOM.

TpaH3ucmopHbie u pesneliHbie 8bix00bl A0ryckaemcsi MooKYamps 00HUM KabesieM € J102u4ecKuMu
exo0amu rpu yCcrioeuu, Ymo HarfpsKeHue cuzHara He rpesbiwaem 48 B.

PerneliHbie cuzHarsbl peKoMeHOyemcsi MOOK/I4Yams 8UMbIMU napamu.

Banpeuwaemcs nodkno4Yame cuzHasbl ¢ HanpsxeHuem 0o 24 B nocmosiHHo2zo moka u 110/220 B ne-
PEMEHHO20 moKa C MoMowWbto 00HO20 Kabers.

Hu3skosonbmHbie yughposbie cueHalsibl KOMMYHUKaUUOHHLIX opmoe pekomeHOyemcsl rnodKoYame
Kabenem ¢ 080UHbIM 3KPaHOM, HO MOXHO UCIMO0Mb308amb U Kaberlb C HECKOMIbKUMU 8UMbIMU rapamu 8 00-
Hom 3kpaHe (puc.5.9, a).

Lna nodknoyeHuss Gamyuka CKOpOCMU/ronoxXeHusi pekomeHOyemcesi kabenb murna eumas rnapa c
080UHbIM 3KpaHOM (puc.5.9, 6). Kaxdbil dughghepeHyuarnbHbIl cugHas nookrvYaemcss omoesibHoU aKpaHu-
posaHHoU napou.

lModkno4YeHUe 8bIHOCHO20 rlyfibma Py4YHO20 yrpasseHusi criedyem 6binosHAMb Kabesem, OKOHUO-
8aHHbIM pazbemamu U npoeepeHHb/M 8 3a800CKuUX ycriosusix. [JnuHa kabesisi He QomkHa npesbiwams 1,5 m.

wav 7%}‘

__\,

sdrtr S Aor

Puc. 5.9. CuzHarbHbie kabernu ¢ 00UHOYHBIM (&) U 80UHbBIM (6) 3KpaHoOM.
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5.3.2. [lModknryveHue 3KpaHUPOBaHHbIX Kabenel.

[ns kabened, NOOKMOYeHUE KOMOPbIX 8bIMOIHAEMCS Yepe3 pa3beMbl, MOMexXo3aujuWLeHHOCMb cue-
Haroe obecrieqyugaemcsi ¢ rMOMOWbIO COeOUHEHUST SKpaHO8 Yepe3 omaesibHbIe 8bI800bI USU KOPIyca pa3b-
emMo8 C KOHmMypoM UHmMepgelcHol nnamsl, COeOUHEHHbIM C 3a3eM/IeHHbIM Waccu rnpeobpaszosamerts.

[na makcumarnbHoU rnomexo3awuyeHHocmu Kabernel, rnooKoYaeMbix K KreMMHUKaMm, criedyem
obecneqyumsb 360 ° 3a3eMrieHUe 3KpaHa, 011 3moeo:

® aKKypammHo 3a4ucmumae U30s514uro kabers, uzbeaas nospexx0eHus npo8oOHUKO8 IKpaHa;

e Ha nposoodsILYI0 MOBEPXHOCMb 3KpaHa Hademb XOMym C rnpoe8odsiuUM MOKPbIMUEM, rpu Heobxoou-
mocmu obMomas akpaH rnpogodsiweli honbeol;

e 3aKpenumb xoMym 8 bnuxaluwem K mecmy noOKIYeHUSs Xus kabens crneyuansHoM pe3bbosom om-
gepcmuu rnaHesnu-3KkpaHa.

WHmepcgpelicHass nnama WHmepdgpelicHas nnama

OKpaHbl Kurn

OkpaH kabens OkpaH kabens

lNaHenb-akpaH lNaHenb-skpaH

Xomym 360°
3azemneHus

Xomym 360°
3a3emneHus

Usonayus kabens Usonsuyus kabens

Puc 5.10. lNodkrnrovyeHue 3KkpaHuposaHHbIX kaberned.

Hnsi kabeneli ¢ 0OHUM 3KPaHOM:

CKkpymumb npo80OOHUKU O/IemKU 3KpaHa U MnodKmo4Yums K bnuxadwed K epyrine cuesHanos Kriemme
c obo3HayeHuem « SHIELD».

[ns kabenel ¢ 080UHbIM 3KPaHOM:

CoeduHUmMb CKpy4YeHHbIe OMIemKu 3KkpaHo8 om eumbix nap mexady cobol u nodkm4Yums K bauxad-
wel knemme ¢ obosHadyeHuem « SHIELD».

JnuHa ckpy4eHHo20 npo8odOHUKa 3KpaHa GoimkHa bbimb MUHUMabHOU. He pekomeHOyemcsi nooKo-
4amb K 00HOU KreMme aKpaHbl pa3Hbix kabened.

CueHanbHble napbl kabesnsi A0mKHbI ObiMb CKPYYEHbI KaKk MOXHO briuxKe K KrieMmMmam roOKIIYEHUs, a
OnuHa OomKpbIMOU Om 3KpaHa Yacmu rpoe8odHUKO8 Kabensi — MUHUMarbHOU. Omo Mo380ssiem CHU3UMb
YpPO8EHb UHOYKMUBHbIX MOMEX.

Ce800600HbIlU KOHey 9KpaHa Kaberisi ocmasumb HEe3a3eMIIEHHbIM UMU 3a3eM/iuMmb 4epe3 8bICOKO-
80/1bMHbIL 8bICOKOYacMOMHbIl KoHOeHcamop emkocmbto 1 000 - 5 000 n®. OkpaH 3a3emrsiemcsi ¢ 0b6oux
KOHU08 8 criyyae, ecriu KOHmyp 3a3emsieHusi obwull u Mexdy moykamu 3a3emsieHuss omcymcmesyem 60/1b-

wasd pa3Hocmsb rnomeHuuarsos.
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5.3.3. lNanbeaHu4eckas pa3esi3ka yened.

Bce yernu cucmemb! yripasrieHuUsi UMEKm 2asib8aHUYeCKyH pa3es3Ky Om CUI08biX 8bICOKOBOSIbMHbIX
uened, 8bINMOSTHEHHYIO rieMeHmamu Opatigepa, damyuko8ol cucmeMbl U UCMOYHUKa numaHusi. Hanpsixe-
Hue u3onsyuu — He meHee 2,5 KB.

BxodHble U 8bix00HbIe MTUHUU yrpasisiouwux cugHanoe uHmepgelicHoeo modyns ons ydobecmea ux
UCrosib308aHUS U M08bILUEHUS NMOMeX03aWjuU,eHHOCMU pa30enieHbl Ha HECKOIbKO (hyHKUUOHAasbHbIX 2pyrir,
umerouux pasdesnbHble «obuiue» nomeHuuarnsl.

HenocpedcmeeHHy0 €853b C «0bWUM» MOMeHuUas oM MUKPOMPOUECCOPHO20 si0pa KoHmposepa
umerom:

o KoHmporibHble cueHarbl, 8biee0eHHbIe Ha pa3beMm X10 6a3oeol uHmMepghelicHoU rnnamsl;

e Llenu numaHusi u IUHUU C853U Myfibma Py4YHO20 yrpaeneHus (pazbem X9).

Vimetom onmpoHHYK pa3esasKy om MUKPOIMPOUECCOPHO20 sidpa C HanpshkeHUeM usonsyuu He MeHee

1 kB u ¢popmupyromcesi omHocumenbHo obuje2o nomeHyuana « COM1» crnedyrowue yernu esoda-ebigoda Ha
KrneMMHUKe X2:

e AHanoeossle 8xodkl (CIN1, CIN2, VIN1, VIN2) ;

e MlcmoyHuk oropHo20 HanpsxeHusi +10 B (10VREF);

e Bxod mepmopesucmopa (TM);

e VcmoyHuk numarus +24 B (24VI);

o Jlozuyeckue exo0bl (LINT — LIN12);

e  UmnynbcHbie 8bixo0bl (PO1, PO2).

TpaH3ucmopHbie 8bix00bI (Knemmbl X2.36 - 2.39) umerom OnMmpOHHYI0 passssKy om MUKPOMpouec-
COpHO20 sidpa KOHmMposepa u usonuposaHbl om dpyaux yenel esoda-ebigoda, hopMUPYHOMCS OMHOCU-
menibHO 06bEOUHEHHbIX IMUMMEPO8 MPaH3UCMOPHbIX Krovel — knemma « TOCOM» (X2.35), nomeHyuan

Komopoli Moxem 6bimb orpedesieH Mpou3eosibHO.

PerneliHbie 8bix00bl (KTeMMHUK X3) umetom «cyxue» KOHmMakmbl U makxe moaym 6bimb MOOKIOYEHb]
K nomeHyuany mobbix yernel 8soda-ebiso0a UnU BKITHOYEHb! 8 CXeMbl yripaesrieHuUs1 cunosbiMu yensamu. Ha-

MpsKeHUe u3onayuu mexoy kamywkol u KoHmakmamu — 1,5 kB.

KommyHukayuoHHble nopmbsl RS-232/485 (pasvem X6) u CAN (knemmHuk X4, pasvem X5) umerom
2arib8aHUYeCcKy0 pa3esi3Ky om MUKPOMPOUECCopHO20 sdpa KOHMpPOosiepa u u3onuposaHb! om opyaux ue-
nel eeoda-ebigola. CueHasbl hopMUPYOMCS OMHOCUMesbHO «obweeo» nomeHyuana KOMMYHUKaUUOH-

Hbix nopmog « COM2».
Knemmbl ¢ obosHavyeHuem «SHIELD» u ebi800bi (kopriyca) pasbemos, npedHasHa4yeHHble 07 nood-

KITlO4YeHUs 3KpaHo8 kabenel ynpaernAarnwux cueHalros, Ces3aHbl C «3eMJiaMU» coomeemcemeyrwux epyrir

cueHarnos 4yepe3s pesucmopbi 2 MOm u koHdeHcamopsb! 4,7 HO (cm. puc. 5.11.)
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5.3.4. UHmepdpelicHbIl MOAYIb.

[ModknoyeHUEe 8XOOHbIX U 8bIXOOHLIX YrPasIsioWUX cCugHao8 8bIrnoIHIemCcs C MOMOWbK KIeMMHU-
KO8 U pazbemos uHmepgheticHo2o modyrns (puc.5.11.). MumepgpelicHbil mModynb cocmoum u3 6a3080U UH-
mepgbelicHoU niiamel U ycmaHasnugaemMbix rpu Heobxodumocmu AornonHUMesIbHbIX riam pacwupeHUust.

bapbep Mepemblyku gKOYeHUS
2anbeaHuUYecKoll pasessku PEXUMA NPOZPAMMUPOBAHUS

Pesucmop nodcmpouiku
mepmo3awumsi dgueamensi

AHanozossie €xodsl CINT, CIN2 | | 59

Pasbem nodknyeHusi
c8emoduodHo20 UHOUKamopa

AHanoeoebie exo0b! VIN1, VIN2

OnopHoe HarnpsixxeHue +10 B g,
Bxod mepmopesucmopa A\
T T

(@f2
&

Pasvem

KOHMPOIbHbIX cUu2Hanoe

Pasbemsl nnam pacuwupeHus

e

UmnynbcHble 8bixo0b! g

Jloeuyeckue 8xo0bi

“

N
@
N
3

|
«ﬁ f - ‘@
[=] E)V

-
TpaH3ucmopHble 8bIX00bl | = 35 $\-\-\-\-\-\-\-\-\-\-\-\-\-\-\ $
— | ® = (o ala[a[a]aln[ala]ulnu]s]
a0l €
% X12
39
) X3
PeneliHble 8bI1x00b! 110
~ 2|0
310
410
1AV
5 [0 ~
x xsl g
[ X9
[ 2
KnemmHUK nodKmoyeHust — i Zontrol
DeviceNet/CAN | == Pasbem nodkmoyeHus!

8CMPOEHHO20 UIU 8bIHOCHO20
Mynbma pyyHo20 yrnpaeneHusi

@ \

Pa3svem nodknyeHus:
wuHbl CAN

Pa3beM ModKmoYeHuUst
nopma RS-232 unu RS-485

i | 4,7 HO
"obwuli" KoHmpornnepa (cucmemsl ynpasneHus)
"obwull" 8x00HbIX U 8bIXOOHbIX Uuernel
com1

Mepembidku 8bI6opa pexumos
KOMMYHUKaUUOHHbIX 10pmMoe

Kopnyc npeobpa3zosamens

" o "obuuli" KOMMYHUKaUUOHHBIX TOpmMoe
("3awumnas 3emnsa" PE)

COoMm2

Puc.5.11. ba3oeas uHmepdgbelicHas nnama.
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5.3.5. KnemMHuku u pas3bembl 6a3oeol uHmepdgbelicHol nnamel.

Tabnuua 5.7.
X2
Homep | O6o3HayeHue HasHayeHue Xapakmepucmuku
1 CINT+ Bxod mokogoeo cueHana
3 CIN1- (kaHan 1)
4..20 MA, Rex=20 OM, Upmax=24 B
2 CIN2+ Bxod mokogoeo cueHana
4 CIN2- (kaHan 2)
5 VINT+ Bx00 dugpghepeHyuanbHO20 cugHana HanpspkeHust
7 VIN1- (kaHan 1)
0..£10 B, Rgx=200kOm
6 VIN2+ Bx00 dugpghepeHyuanbHO20 cugHana HanpspkeHust
8 VIN2- (kaHan 2)
9 10VREF Bbix0d ucmoy4Huka ornopHoe20 HanpsixeHusi +10 B +10 B £0,1%, Iuax= 10 MA
10 COoM1 Obuwut yenel sgoda-ebigoda
11 SHIELD OkpaH Kkabens CoeduHeH ¢ Koprycom npeobpa3osamerns
12 TM+ Bxod PTC mepmope3ucmopa Ugix=10 B, Rnopor= 680..3900 Om
14 TM-/COM1 3awumsi 0guzamensi (ycmaHasnueaemcs nomeHyuomempom RV1)
13 SHIELD OkpaH Kkaberns CoeduHeH ¢ Koprycom npeobpa3osamerns
15 PO1 UmnynbcHbIl 8b1x00 (kaHan 1)
UBbIX =0..10 B
16 PO2 UmnynbcHbIl 8b1x00 (KaHarn 2)
18 COoM1 Obuwut yenel sgoda-ebigoda To xe, ymo X2.10
17 24VI BcmpoeHHbIt ucmoyHuk +24 B 24 B £5%, Iyax=40 MA
lModkmo4ums K knemme 17
19 LCS lMumaHue noeuyeckux 8xo008
unu eHewHeMy UCMOYHUKY +24 B.
20 LINT
21 LIN2
22 LIN3
23 LIN4
24 LIN5
25 LIN6
Jloeuyeckue 8xo0b! Rex=20 kOm
26 LIN7
27 LIN8
28 LIN9
29 LIN10
30 LIN11
31 LIN12
32 24Vi BcmpoeHHbIt ucmoyHuk +24 B To xe, ymo X2.17
33 SHIELD OkpaH kaberns CoeduHeH ¢ Koprycom npeobpa3osamerns
34 COoM1 Obuwut yenel sgoda-ebigoda
X2
Homep 0Ob6o3HayeHue HasHayeHue Xapakmepucmuku
SOmummepbl mpaH3ucmopos.
35 TOCOM O6wuti mpaH3UuCmMOopHbIX 8b1X0008 lModkmo4ums K knemme 34
unu “-* gHewHeao UCMOYHUKa
36 TO1 TpaH3ucmopHbIli 8bix00 (kaHan 1) OMKDLIMBIT KONTEKMO
37 T02 TpaH3ucmopHbIl 8b1x00 (kaHan 2) P _ p-
= Umax=100 VDC
38 TO3 TpaH3ucmopHbIt 8bix00 (kaHan 3) =100 mA
39 TO4 TpaH3ucmopHbIl 8bix00 (kaHan 4) mx
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Tabnuya 5.7.(lMpodomxkeHue)

X3
Homep Ob6o3HayeHue HasHauyeHue Xapakmepucmuku
1 RO1TNO ]
2 RO1
3 ROTNC 3 PeneiiHbiti 6bix0d 1 max 2 A @ 30 VDC;
4 RO2NO ] max 0,1 A @ 250 VAC
5 RO2 PenelHbit 8bi1x00 2
]\ YrnpaeneHue anekmpomasHUmM-
6 RO2NC HbIM MOPMO30M O8u2amerisi
X4
Homep O6o3Ha4YeHue HasHauyeHue Xapakmepucmuku
1 V+ Bxo0 “+” eHewHee numaHue CAN/DeviceNet Upa=24 B
2 V- Bxo0 *“” eHewHee numaHue CAN/DeviceNet
3 CANH Jlunusi CAN H (dominant high) Rierminat=120 Om
4 CAN L Jlurnusi CAN L (dominant low) Voirruin=1,5 B
5 SHIELD OkpaH Kabessi
X5
Homep O6o3HayeHue HasHayeHue Xapakmepucmuku
1 CANH Jlunuss CAN H (dominant high), mo xe ymo X4.3 Riermina=120 Om
2 CAN L Jlunusi CAN L (dominant low) , mo xe 4mo X4.4 Voireun=1,5 B
3 CcOoMm2 Obuwjuli KOMMYHUKaUUOHHbIX OPMos
4 - N
5 N N
6 N N
7 CcOoMm2 Obuwjuli KOMMYHUKaUUOHHbIX OPMos To xe, umo X5.3
8 N N
Kopnyc SHIELD OkpaH kaberns, mo xe ymo X4.5
X6
Homep Obo3HayeHue HasHauyeHue
1 DCD/A ex00 ‘“Data Carrier Detect” RS-232 / nuHus A RS-485
2 RxD/B e8x00 “Receive Data” RS-232 / nuHusi B RS-485
3 XD 8bix00 “Transmit Data” RS-232
4 DTR 8bixo0 “Data Term Ready” RS-232
5 SG CueHanbHas 3emna = COM2, mo xe ymo X5.3, X5.7
6 DSR e8xo0 ‘Data Set Ready” RS-232
7 RTS 8bix00 “Request To Send” RS-232
8 CTS ex00 “Clear To Send” RS-232
9 232/485 Bbi6op pexxuma nopma (coeduHeH ¢ SG - RS-232 / He nodkntoyeH - RS-485)
Kopryc SHIELD OkpaH Kkaberns
X7
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B npeobpa3osamerisix UcnonHeHUs1 5 He ycmaHaenueaemcsi

X8
B npeobpasosamernsix ucriosiHeHuUsi 5 He ycmaHasnueaemcsi
X9
Homep Ob6o3HayeHue HasHayeHue

1 +5VD lMumaHue nynema py4yHo2o yrpasneHus 5B +/-5%, lcc < 100 MA
2 SCL Takmosnili cugHan wuksl I'C
3 SDA CuzHan 0aHHbIX WuHbl I'C
4 DGND «ucbposasi 3emnsiy KOHmMporsnnepa

X10

Homep Obo3HayeHue HasHayeHue Xapakmepucmuku

1 +5VD HanpsixxeHue numaHusi yughposol Yacmu KoHmporsiepa 5B +/-5%
2 DGND «ugbpoeasi semnsiy KOHmMpornnepa
3 -5VA «MUHYC» NUMaHUsi aHaso02080U Yacmu KoHmporiepa -5B +/-2%
4 AGND «aHasioeoeas 3eMsisi» KOHmporsnepa
5 +5VA «M/IK0C» NUMAaHUs aHa02080l Yacmu KOHmporsiiepa +5B +/-2%
6 AGND «aHasioeoeas 3eMsisi» KOHmporsnepa
7 IvouUT CueHan 0am4uka moka ebixo0HoU ¢pasbl V * -4 <Usbix <+4 B
8 AGND «aHasio208as 3eMJIs1» KOHmposnepa
9 Iw OUT CueHan 0am4uka moka 8bixo0HoU ¢hasbl W * -4 <Usbix <+4 B
10 AGND «aHariozoeas 3eMsisi» KoHmporsnepa
11 UD oUT CueHan 0amyuka HarnpsixeHuss DC * 0 <Usbix <+4 B
12 AGND «aHaso2o0eas 3eMJIis1» KOHmposiepa
13 DAC1 Bbixod LUAl1 (no ymonuyaHuto — ckopocme dguzamernisi) * -4 <Usbix <+4 B
14 AGND «aHasioeoeasi 3eMsisi» KOHmposnepa
15 DAC2 Bbixod LJAT2 (o ymon4aruio - mMomeHm) * -4 <Usbix <t4 B
16 AGND «aHasioe2o08as 3eMJIs1» KOHmposnepa
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6. Ucnonb3oeaHue ynpasnsrowux exodoe u 8bix0008.

6.1. MUcnonb3oeaHue aHano0208bIX 8X0008.

AHarnozoebie 8x00bl Mo2ym bbimb UCMOMb308aHb! Os1s1 06CyKUBaHUST cueHanoe 3adaHusi Mo CKopo-
cmu, MoMeHmy deuzamerisi, y2l1080My [MOJIOXKEHUI, MEXHO/I02UYeCKOoU nepeMeHHoU, 8HEWHea0 MOKOO-
2paHuYeHuUsi U cuegHanog obpamHbix cesseli om mexHorioaudeckux dam4yukos. Paspewarowjasi crnocob-
Hocmb npeobpa3osaHusi cuzHanos - 16 6um, 6eicmpodeticmsue - 0,001 cek Ha KaHar.

Bxodbr CIN1, CIN2 npedHasHa4YyeHbl Ornisi eo0a HOPMUPOBAHHbIX CU2Ha/i08 mura "mokosasi nemis
4..20mMA ", 8xo0bl VIN1, VIN2 — dnsi ugbcbepeHuuarnbHbIx cueHanos HanpskeHusi 8 OuanasoHe 0..+10 B.

[ns obecriedyeHus MmakcumarnbsHoU pa3pewarowelti crirocobHocmu Heobxodumo cobnodambs mpebosa-
Hus o ebibopy kabened, ux npoknadke u nodkm4YeHuto (cm. n.n. 5.3.1, 5.3.2.). Heobxo0umo makxe y4u-
mbigamb, 4mo bbicmpodelicmeue aHano2o-yugposozo rnpeobpasosaHusi cCuesHano8 CHUXaemcs C yeesu-

YeHuem Kosriudecmea akmueu3upo8aHHbIX 8x0008.

_O_

CIN1+
CIN1-

20 Om

CIN2+
CIN2-

2.10 com1 1
2.11| SHIELD

20 Om|

—O—
0..+-10B vINTY
+/-
LugpcbepeHyuarnbHblie o VINT-
aHarozoeble cugHarsbl
HanpsikeHusi
3al0aHusi / o6pamHol ces3u VIN2+
0..+-10B
VIN2-
SHIELD —_l_

CueHarn 3adaHusi Moxem 6bimb cghopMUpPO8aH C UCMONb308aHUEM nomeHyuomempa. [ns amoeo ne-
pemeHHbIlU pesucmop 2 — 20 kKOm nodkvYaemcsi K 6CMpPOeHHOMY MPeyu3UOHHOMY UCMOYHUKY OMOPHO20

HanpsxeHus +10 B.

R . —O—
= \X >< ——r 29| 10VREF +10V
| |
A —y | 210] CoM1
2 - 20 kKOm ! ot e
( “‘ } >< \‘ ;( ‘ 2.5 VINT+
L ~—t 1 27 VIN1-

J_ L 57 sHEwD

.

Kaxdbili u3z exodos umeem uHOUsUOyasnbHyr0 Hacmpoliky. B mabnuuye 6.1. nokasaHO Ha3Ha4yeHue

8x0008 8 3a800CKOU HacmpoliKe.
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Tabnuuya 6.1.

Bxod ®yHKYUOHaNbHOE Ha3Ha4YeHue 8 3a800CKOU Hacmpolike (Mo yMosYyaHuro)
CIN1 He ucnons3yemcs

CIN2 He ucnons3yemcs

VIN1 BadaHue o ckopocmu

VIN2 He ucnons3yemcs

AKmueu3ayusi Hy>kHo20 8xo0a 8bIMOSIHIeMCs ymem npospaMmuposaHusi e2o yHKUUU 8 KOMITIIeKC-
HOM yripasneHuu ¢ nomowbto meHro «MHULIMATINSALINA / YIIPABITIEHUE». Hacmpolika xapakmepucmu-
Ku 8xoda — ¢ oMot MeHto « MHULIMATINSALINS / HACTPOMKA BXOLOB / AHAJTOMOBbIE BXO/bl».

BrumaHue!
lpu Hacmpolike aHano2o8020 8xoda Heo0bxoOUMO MOMHUMb!

MakcumanbHas ckopocmb 8 firobom pexxume pabomsi sr1ekmponpueoda He JosKHa rnpesbl-
/) wame ripedernbHo orycmumol O Nodkro4YeHHo20 0guzamens. [ns amoao mpebyemcs
KoppekmHasi ycmaHoeka napamempa Nr max e meHro «HABOP NTAPAMETPOB /

TMAPAMETPbI ABUTATE]IA ».

Ecnu mexronozauyeckuli o6bekm donyckaem gpauwieHue gana deuzamesis moJsibko 8 0OHOM
HanpasneHuu, exod 3adaHusi 00/mKeH bbiImb HacCmMpPoeH makum 06pa3omM, 4mobbl UCKITFOYUMb
peesepc. HecobnodeHue mpebosaHuli MOXxem npusecmu K nogpexxoeHuro 0suzamens unu

MexaHu3ma.
_______________________________________________________________________________________________|

6.2. Ucnonb3oeaHue eHeWHeE20 MOKOO2PaHUYEHUSI.

QyHKYUSI BHEWHE20 MOKOOo2paHUdYeHUsi Moxem bbimb peasnu3osaHa 08ymsi criocobamu: ompabom-
KOU ypo8Hs1 yrpaesisoue2o aHanoe08020 cugHana unu akmususayuel f10eudeckuM cusHanom 3arnpoepam-
MUpOB8aHHOU ycmasku.

Bbibop ¢byHKUUU 8HEWHE20 MOKOO2paHUYeHUs Or1sl HY>XKHO20 aHaio208020 8xoda C MoMOWbH MEHI0
«MHNLUMNATINSALNS / YTIPABTIEHUE». lNocrie amoeo 8binonHaemcsi Hacmpolika aHano2o8020 exoda aHa-
J102UYHO HacmpolKe cuaHanoe 3adaHusl.

lpu ebibope r1oeu4eckoeo exoda rpospaMmMuUpyemcs Xecmkasi ycmaska, ecmynaroujasi 8 delicmeue
npu nodaye akmMuUBHO20 YPOBHSI Cu2Halla Ha coomeemcecmayuul no2udyeckull 8xo0. Bbibop ¢hyHkuuu Ons
HY)XHO20 Jlo2u4ecKko2o exoda 8bIrnonHaemcss ¢ noMowbio meHrw UHWLIMATINSALINA / HACTPOUKA
BXOAOB / JIOTNUYECKUE BXOAbl. B cmpoke HyxHo20 noaudeckoeo exoda (LINT — LIN12) Heobxodumo

ycmaHosumb Homep ¢hyHkyuu 7. Coomeemcmeyrowasi ycmaeka esodumcsi napamempom Buewnee | ¢

(MeHo «MHULIMATIN3ALINS / HACTPOUKA BXOLOB / LUN®P. MNOTEHLIMOMETP»), pasmepHocms - %
Oom HOMUHarnbHo20 moka deuzamersis, egedeHHo20 8 meHrw «HABOP TNAPAMETPOB / MNAPAMETPBbI
ABUTATETIA».

Ecnu dnsi 00Ho20 U3 aHano208bix 8x0008 8bibupaemcsi YyHKUUS 8HEWHE20 MOKOO2paHUYeHUs, mo
ompabambieaemcsi ynpasfsouull cueHaa Ha aHaro2080M 8x00e, COCMOsIHUE Jl02UYecKko20 exoda, Ha-
CMPOEHHO20 Ha my Xe (byHKUYUK, usHopupyemcs. B 3agodckoli Hacmpolike hyHKUUSI 8HEWHEZ20 MOKOO-

epaHu4eHUs He aKkmuesu3uposgaHa.
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6.3. MUcnonb3zoeaHue exoda mepmMopesucmopa 3aw,umsi deu2amerisi.

lMpu Hanu4uu ecmpoeHHo20 8 Osuzameslb Pe3ucmueHo20 damyuka memrepamypsl npeobpasosa-
mesib MOXem 8bINoNHSIMb (hYyHKUUIO 3awumsl 08u2amersisi om nepezpesa. [pedycmompeHa 803MOXHOCMb
UCosib308aHUs JIUHEUHbIX U HesTUHEUHbIX MepMOopPe3UCMOopPO8 C MOIOKUMESbHLIM meMrepamypHbIM KO-
aghpuyueHmom conpomueneHusi (PTC) - noducmopos. SHavyeHue cornpomuessieHus fpu Kpumu4yeckol mem-
nepamype (npedesnbHol Ons kKnacca u3lonayuu Oeueamersisi) OOMKHO Haxodumbcss 8 Ouara3oHe
600..3900 Om. Bxo0 umeem 2asib8aHUYECKYH pa3ssi3Ky om MUKDPOMPOUECCOPHO:20 sidpa.

Lnsi obecrneyeHus1 03MOXHOCMU UCIOIb308aHUS Pa3/iuYHbIX MUMOHOMUHAN08 mepmMope3ucmopos u
KoMrieHcayuu conpomueneHusi kaberns Ha uHmepgelicHol nname rpedycMompeH nodcmpoeyHbili pe3u-
cmop RV1. []Jeuxok pesucmopa ycmaHasiugarom 6 makoMm rosioxXeHuU, 4mobbl pu GOCMUXeHUU Kpumu-

yeckol memnepamypbi Ha 8xode Komrapamopa nepezpeesa (knemma 2.12) ypoeeHb Harpsi»keHUs moOHU-
marics 0o nopo2oeo2o 3Ha4vyeHus1 +2,5 B.

RV1
12K
+10V
/// \\\\ //// \\\\ _o_
— — MEPEIPEB
PTC j \‘ / | L on TM+
I L) L | 214] TM-/coM1

2.13| SHIELD ——|_

lModkmnoyeHue criedyem 8bIrnosIHAMb Kaberem ¢ sumol 3KpaHuposaHHoU napod, npokadbieams Ka-

b6enb xxenamenbHO omAenbHO 0m cuslI08020 Kaberis 0sucamerisi.

Hacmpoliky exo0a pekomeHAyemcs 8bInofHIMb 8 criedytouiemM nopsioke:

e [lo uHgbopmayuu o Kracce u3onsayuu Ha wumke deuzameris onpedenums KpUMUYecKyo memrepa-
mypy.

e [lo xapakmepucmuke mepmope3ucmopa ornpedesiume €20 CoNnPoMmueieHuUe rpu Kpumu4eckol mem-
rnepamype, y4umsigasi, ecsiu Heobxodumo, conpomuerieHUe nPo8odHUKO8 Kabers.

e Bbiknroyums numaHue rpeobpasosamerisi.

o [lodkmroyumb mex0y Knemmamu 2.12 u 2.14 nepemeHHbIl pe3ucmop, npedsapumersibHO ycmaHo8u8
€20 ConMpomuesieHuUe pasHbIM COMPOMUBIIEHUI0 mepmMope3ucmopa npu Kpumudeckol memrepamy-
pe.

o [leuxok nodcmpoeyHozo pesucmopa RV1 Ha 6azoeol uHmepghbelicHoU rname noeepHyms 8 KpaliHee
roioxeHuUe npomue 4acosoul cmpesiku (cm. puc.5.11).

e Bxmoyums numaHue npeobpa3osameris.

e B meHio «HABOP TNAPAMETPOB / MTAPAMETPbI 3ALUNT» ycmaHosumb napamemp Tepmo3awju-
ma BKI1.

o MedneHHo spauwas dsuxok RV1 no yacosol cmpernke, Habnodamb 3a cocmosiHueMm ¢hrnaza memrie-
pamypHoU 3auwumsl dguzamerns. [lpu noseneHuu Muearwe2o cumeona Q 8 cmpoke COCMOSHUS
rynbma py4Ho20 yrnpasneHus 3agukcuposamp 08UxokK RV1.

e Bbiknodums numaHue rnpeobpaszosamesisi. OMKAYUMb NepemMeHHbIl pe3ucmop, nooKMYUmbs Ka-

b6enib mepmope3ucmopa 3awumsi dgueameris.
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Brumanue!
Bxod mepmopesucmopa makxe Moxem 6bimb UCMOb308aH 071 memnepamypHoU 3aujums!
Opyaux anemeHmMo8 anekmpornpugoda (basnacmHbix pe3ucmopos, 8XOOHbIX USU 8bIXOOHbIX

¢unbmMpos) unu opeaHuUlayuu mepmMocmamuposaHusi anekmpoobopydosaHus wkaga.
- |

6.4. MHUcnonb3oeaHue no2uyecKkux exodoe.

Jloazuyeckue e8xodbl obecriequgarom rpuem OUCKPEeMHbIX Cu2Has08 yrnpasseHusi om ycmpolcms as-
momamuku unu npozspamMmupyemo20 KoHmpornepa. CuzsHarbl ¢hopMmupyromcsi ypoeHem 24 B omHocu-
menbHO obwezo nomeHyuana (COM1) om ecmpoeHHo20 (24VI) unu eHewHe20 UCMOYHUKA NUMaHus, ro-
Oasaemozo Ha 8x00 LCS. BxodHoe conpomusrieHue o kaxoomy u3 exo0os — 20 kOm. Jloeuyeckol eduHu-
ye coomeemcmeyem 3aMbikaHue coomeemcmeytoujeeo exoda ¢ kKnemmol COM1 eHewHuM ycmpolcm-

8omM (MeX&HU‘-IeCKUM usiu 3711eKMmMpPOHHbIM KﬂI'O‘-IOM), J102U4eCKOMYy HYIIHO — HernoOKMYEHHOEe COCMOSIHUE 8X0-

oa.
+24VDC
I: 2.17 +24V 20 KOm
219]  Lcs --
2 220  LINT
, © 221 LIN2
y—</ 2.31]  LIN12 i

—— 2.34| com1 —
Y 1233 sHED < Y =
o~
+24VDC
_O_
>
- <1219 LCS
220 LNt
! © 221 LIN2
7—/ 2.31|  LIN12
—— 2.34| com1
Y 233 smED

B kayecmee KOMMYymupyrwux ycmpolicme Mo2ym Ucrofib308ambCsi KHOMKU UMU Mepekmoyamenu
nynbma ynpasneHusi, peneliHble KOHMakmbl Unu mpaH3UuCmMOopHbIe 8bIX00bl C OMKPLIMLIM KOIEKMOPOM

rpozpammupyemoeo koHmpoisnepa (PLC).

—O0— +24VDC

PLC ; I: 2.17 +24V PLC ; h . :
219 LCS - <1219 LCS
1520 LINT : 2.20 LINT

2.21 LIN2

: 221 LIN2
I
231  LINT2

3 I
IC‘ ———12.34| COM1
]

aNala
alalia

r 2.33| SHIELD 2.33| SHIELD

T
IQ 231 LINT2
F:\ — 1234 comt
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lMpu ucnonb3ogaHuu O hopMUpPO8aHUS CU2HaNI08 8CMPOEHHO20 UCMOYHUKa He0bxo0uMo ycmaHo-
8umb repembldky Mexoy Kraemmamu «+24Vx» (2.17) u «LCS» (2.19). BHewHul ucmo4YyHUK O0o/mKkeH 6bimb
MOOKMOYEH «NmtocoM» K Kriemme «LCS», «MuHycomy» - k knemme «COM1», npu amom rnepembidka Mexoy
Kknemmamu «+24V» u «LCS» He ycmaHasnueaemcs.

B mabrnuye 6.2 npusedeHo ¢hyHKUUOHarIbHoe HasHa4dyeHue 8xo008 8 3a800CKoU HacmpolUke.

Tabnuua 6.2.
Knemma HasHayveHue rio ymornyaHuto (3agodckasi Hacmpouika)

LINT 2.20 CueHan «CHamue 6nokuposku» (BLC OFF)

LIN2 2.21 CueHan «PaspeweHue 3adaHusi» (ENABLE)

LIN3 2.22 CueHan «C6poc 3awjum» (ER RST)

LIN4 2.23 CueHan «HanpaeneHue spauwjeHusi» (DIRECT)

LINS 2.24 He ucnonb3yemcsa

LIN6 2.25 He ucnonb3yemcs

LIN7 2.26 He ucnonb3yemcs

LIN8 2.27 He ucnonb3yemcs

LIN9 2.28 He ucnonb3yemcsa

LIN10 2.29 He ucnonb3yemcs

LINT1 2.30 He ucnonb3yemcs

LIN12 2.31 He ucnonb3yemcs

24VI 2.17, 2.32 BempoeHHbit ucmoyHuk +24 B

LCS 2.19 Bxo0 numaHus noauyeckux 8xo008
com1 2.18, 2.34 Obwut noesu4yeckux exo0o8

HasHaueHue kaxdo20 u3 8xo008 moxem 6bimb repeonpedesieHo rnosb308amesieM nymem ebibopa
PyHKUUU ¢ rnomouwbio MeHio «MHULIMATTM3ALMS / HACTPOUKA BXOAOB / JIOTMYECKWE BXOAbl»
coomeemcmeuu ¢ HOMepPOM hyHKYUU 8 mabriuye napamempupo8aHUs.

Kpome ¢hyHkyul, ycmaHOoBMEHHbIX MO yMOIYaHUIo, 102U4eCKUMU 8xo0amu Mo2ym yrpaensimbCsi:

o Qnazu «Pa3peweHue pabomel 1», «PaspeweHue pabombi 2»;

e BkriodyeHue ycmasKku 8HeWHe20 MOKOO2paHUYeHUsT;

e BknroyeHue pexuma agapuliHoeo ocmaHoga 0suzamerisi;

o [lepekmnoyeHue Habopa napamempos;

o [Ipoepammupyembie ypogHu 3alaHusi — 00 8 cmyrneHel (ycmagku 68005iMCsl C MOMOWMBIO MEHK0
WHULIMATINZALINS / HACTPOWKA BXOAOB / UN®P.MOTEHLIMOMETP);

o [Ipozpammupyembie yCKOPEHUs 8 MOMoXUMenbHOM U ompuyameribHOM HarpasneHuu (ycmasku 88o-
damcs ¢ nomouwbro meHio «MHULIMATIN3ALMS / HACTPOMKA BXOLOB /
UNDP.MTOTEHLIMOMETP>»);

e brioKuposka mexHOM02U4YeCK020 peayrnsmopa;

o briokuposka aHanoeosbix exodos VIN1, VIN2, CIN1, CIN2.
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6.5. MHUcnonb3oeaHue uMnNysIbCHbIX 8bIX0008.

UmnynbcHbie 8bix00bl (2 kaHarna) npedHa3HaqyeHbl 05151 MOHUMOPUHa2a NepeMeHHbIX 3fiekmpornpusoda
(3adaHue, ckopocmb 0guzamerisi, MOMEHM, y2/1080€ MOJIOKEHUE pomopa, cuaHall mexHosIoeu4eckoao 0am-
Yuka, HanpspkeHue cmamopa, nomok u m.0.) ¢ MOMOWb UUGPO8LIX USU CMPESIOYHbIX U3MePUMmesibHbIX
npubopos. BbixoOHble cuzgHarbl chopmupyromes 8 eude umnyrnbcos amraumyoolt 10 B omHocumernsHO 06-
wezo nomeHyuana COM1. Lleriu umerom OMMmMpPOHHYK pa3es3Ky om MUKPOMPOUECCOPHO20 Adpa cucmemb!
ynpasneHus. BbixoOHoe conpomuesrnieHue no kaxoomy kaHany — 1,5 kOm. Hazpy3oyHasi cnocobHoCmb 8bi-
x0008 — 8 MA. [Jnsi NOOKIYeHUs UCronb3yemcs KIeMMHUK X2 uHmepgbelicHoU rnameoi.

Kax0bIl u3 kaHasoe napamempupyemcsi uHOusudyasibHoO U Moxem pabomame 8 pexume WuUpoOmHo-
umnynscHot modynayuu (LUAM) unu yacmomuotl modynayuu (YM). Paspewatrowass criocobHocms 10 6um,
yacmoma obHosneHuss — 50 y.

B pexume LLINM npu HeusmeHHOU Yacmome criedogaHusi umnynbcos (1000 y) ux ckeaxHocmb ru-
HeliHo usmeHsiemcsi om 0 0o 100% ripu U3MEHeHUU MmeKyuwieao cocmosiHUsi 8blbpaHHOU rnepemMeHHoU om
MUHUMaIIbHO20 00 MaKcuMarbHO20 3Ha4YeHUS.

B pexume YM yacmoma cnedosaHusi umnynbco8 SuHelHo usmeHsemcsi om 0 0o 1000 Iy, npu Heus-
MeHHoU ckeaxHocmu (50%).

MpozpammuposaHue 6bIMoHIemcs ¢ NoMowblo MeHi «MHULIMATINSALIMA / HACTPOUKA
BbIXOOO0B / UMITYTIbCHBIE BbIXO/M4bl». Napamempsi, codepxawjuecs: 8 MEHH0, r1o3eossiom 3adame pe-

JKUM pabombi 8bixoda, eblbpamb U3 Criucka rnepeMeHHyo U MacuwmabHbil KoaghguyueHm Onsi Hee.

Knemma Pexxum / Ha3Ha4YeHue no ymon4yaHuro (3aeodckass Hacmpolika)
PO1 2.15 LLINM / Ckopocmb dgueamernsi
PO2 2.16 LM / MomeHm
com1 2.18 O6wutl ummybCHbIX 8b1X0008

15V 4ks[ ] 1ks
—O— <
2.15 PO1
2.16 PO2 <
2.18 com1
2.13 SHIELD
3| | sk

20VDC 20 kHz

-/~ COoM

Puc. 6.1. lNodknrovyeHue umrysibCHbIX 8bIX0008
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6.6. MUcnonb3oeaHue aHa/10208bIX 8bIX0008.

AHarnozoebie 8bIXO0HbIE CU2Haslbl, KOMOopble MO2ym aHaau3uposamsCsi C MOMOWBbK KOHMPOSIbHO-
usmepumesibHo2o0 obopydoeaHus 8 rnpoyecce HanaldKu U IKcryamauuu anekmpornpusoda, 8bieedeHbl Ha

pazbem X10 6a3o0eol uHmepghelicHol naamail.

Konmakmni
PyHKUUOHa/IbHOEe Ha3HaYyeHue
pasbema
+5VD 10.1 HanpsxeHue numaHusi yughpoeol Yacmu cucmembl yrpasneHust
DGND 10.2 Lucbposasi 3emrns cucmembl yripagrieHusi
5VA 10.3 OmpuyamernbHOe HarnpsKeHUe numaHusi aHasa02080U Yacmu cucmemab!
' yripasneHust
10.4, 10.6, 10.8,
AGND 10.10, 10.12, AHarnozosasi 3emrns
10.14, 10.16
lMonoxumenbHoe HanpsixeHuUe numaHusi aHas02080U0 Yacmu cucmemsl
+5VA 10.5
ynpasneHusi
CueHan, nponopyuoHasbHbIl MoKy 8bix00HoU a3kl V
IvouT 10.7 porop Y ¢
(Me2HO8EHHOE 3Ha4YeHue)
CueHan, npornopyuoHarsbHbIl MOKY 8bIX00HOU ¢hasbl W
Iw OUT 10.9 ponopt Y ¢
(M2Ho8eHHOe 3HaYyeHue)
CueHaJ, npornopyuoHarsbHbIl HanpsKeHUr 38eHa NocmMosiHHO20 mokKa
UD oUuT 10.11
(M2Ho8eHHOe 3HaYeHue)
DAC1 10.13 Bbixod LIAlT 1 (e 3agodckoli Hacmpolike — 3adaHue)
DAC2 10.15 Bbixod LAl 2 (e 3aeodckoli Hacmpolike — ckopocmb deuzamerisi)

CueHarbl damyukosoll cucmeMb! npueoda, rnpPornopYLUOHasIbHbIE MeHOBEHHLIM 3HAa4YeHUSIM MOKo8 ¢ha3
dsuzamens Iv OUT, Iw OUT usmeHsiromcesi 8 QuanasoHe 0..14 B. CuaHar, npornopyuoHanbHbIl HanpsikeHUo
Ha KoHOeHcamopax ¢hunbmpa uHeepmopa UD OUT - e duanasoHe 0..+4 B. MacumabHbie KoaghpuyueH-

mbI cueHanoe damyukosoli cucmemsbi npusedeHbl 8 mabnuuye:

HomuHanbHbIl 8bIX00HOU Mok npeobpa3oeamernsi, A
100,
25, 50,
CueHan 5 10 16 125,
32 63
160
I, 0UT
24A/B 6A/B 12A/B 20A/B 40A/B 80A/B
lwouTt
UbD out 250B/B
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X10

SR

+5VD DGND

-5VA AGND

ooooo
ooooo

+5VA AGND

vouT AGND

IwouT AGND

ub out AGND

DAC1 AGND

©
) . AGND (@

DAC2

Puc.6.2. lNodknoyeHue aHano208biX 8bIX0008

CueHanel DAC1, DAC2 — npozpammupyemsie, s6nstomesi ebixodamu O8yx He3agUCUMbIX KaHasos
yughbpo-aHanozoeozo npeobpasosamerns. [na npospaMmMuposaHusi UCMOMb3YOMCs rnapamempbl MEH!o
«MHULIMATIN3ALIMS / HACTPOUMKA BbIXOOOB / AHA/IOMOBbIE BbIXOAb».

Huana3oH usmeHeHusi cueHanos DAC1, DAC2 0..14 B, yacmoma obHoeneHus — 1 kl'u, pa3pewaro-
was cnocobHocme — 8 6um. [lna ydobcmea nodKyYeHUs: usMmepumernsHoU unu peaucmpupyrowel anna-
pamypbl npedycMmompeHsb| criedyouue onyuu HacmpouUKu:

e 8bIb0p u3 criucka nepemeHHou Onsi ebisoda (DAC1, DAC2);
e ycmaHogKka mpebyemozo KoaghpuyueHma macwmabuposaHusi (Kdac1, Kdac2);

e ycmaHoska mpebyemo20 cMeleHUs 8bIxodHo20 cuzHana (T0Vdac1, 70/dac2).
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6.7. [loOknro4YeHuUe mMpaH3UCMOPHbIX 8bIX0008.

TpaH3ucmopHble 8bix00bl (4 KaHana) npedHa3HaqYeHbl 011 8biso0a OUCKPEMHbIX CueHaros yrpaerse-
HUSI BHEWHUMU ycmpolcmeamMu asmomMamuku U MOHUMOpPUHaa ¢hria2o8 CoOCMOsIHUS ariekmponpueoda. [ns
MOOKIYEHUS UCMONb3yemcs KneMmMHUK X2 basoeoli uHmepgbelcHoU rnamsl. Bbixo0bl umerom 2arb8aHu-
YECKyH pa3ssi3Ky 0m MUKPOIMPOUECCOPHO20 dpa cucmeMbl yrpasrieHus], U3ouposaHbl 0m 8X00HbIX yernel
U pernelHbix 8bixo008. CuzHarbl hopMUPYHOMCS OMKPLIMbIMU KOMIIIEKMOPHLIMU 8bixo0amu, aMummepsb!
06beduHeHbI U nodksoveHsb! K Kinemme TOCOM (X2.35). Hazpy3odHasi cnocobHOCMb 110 KaXAoMy 8bixo0y
100 mA, 100 VDC.

[Ans uHOykmuegHoU
Hazpy3Ku

+| max 100VDC

_O_
2.35| TOCOM |—
2.36| TOUTY
2.37| TOUT2
2.38| TOUT3 - <
2.39| TOUT4
! asp max=100 MA <
hE
Puc.6.3. lNodkrro4yeHUe mpaH3uCmopHbIX 8bIX0008.
Knemma Ha3HayeHue no ymonyaHuro (3aeodckasi Hacmpolika)
TOUT1 2.36 ®raz «Ckopocmb MeHbwe MuHumasbHoU» (lNpoe. pyHkyus 1)
TOUT2 2.37 ®rniaz «Ckopocmb pagHa 3adaHHoU» ([poe. pyHKyus 2)
TOUT3 2.38 @rnaz «Asapusi»
TOUT4 2.39 ®nae «Paboma»
TOCOM 2.35 Obwuti mpaH3uCmopPHbIX 8bIX0008

QyHKYUOHaNbHOE HasHa4deHue Kaxx0o20 U3 MmpaH3UCMOPHbLIX 8biIx0d08 Moxem bbimb nepeoripede-
fleHo nornb308amerieM rymem 8b160pa e20 akKmugHO20 COCMOSIHUS (8KIIOYEH / 8bIKITIOYEH) U HoMepa hyHK-
yuu ¢ nomouibio MeHko «MHULMATINSALIMS / HACTPOUKA BbIXOLOB / TPAH3UCTOPHBIE BbIXOAbl».

Kpome dQuckpemHbix ¢hriazo8, mpaH3UCMOPHbIMU 8bIX00aMu MOXHO yrpaesisimb C MOMOWbH 1pO-
apammupyembix yHKuuli  (MeHro «MHULIMATIN3ALMST / HACTPOUKA BbIXOOB / MAPAMETPhI
OYHKLMMN»), cessaHHbIX C MEKYWUM COCMOSHUEM PasfuyHbIX NepeMeHHbIX anekmponpueoda. MoxHo
geecmu 00 4 pasnuyHbIx hyHKUuU. s kaxood u3 pyHKyul 3adaemcs:

e KoHmponupyemasi nepeMeHHasi;
e [lopoeosoe 3HayeHUEe KOHMPOIUPYyeMoUl NepemMeHHOU;
e [ucmepesuc 051 USMEHEHUs1 COCMOSIHUSI 8bIX00a;

. BpemeHHaﬂ Gblaep)KKa 01151 UBMEHEHUSI COCMOSIHUST 8bIX00a.
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6.8. [MloOknroYyeHue peneliHbiX 8bIX0008

PerneliHbie 8bi1x00b! (2 KaHana) npedHa3HavYeHbl Orid yrnpasreHuUs BHEWHUMU ycmpolcmeamMu asmo-
Mamuku U MOHUMOpPUHaa hria2o8 cocmosiHus anekmpornpugoda. s MoOKIYeHUs1 UCrob3yemcs KIeMm-
Huk X3 uHmepgbelicHoU rinameoi.

CueHanbl hopmupyromcesi «Cyxumu» KoHmakmamu pene. HanpskeHue uszonayuu mexoy kamyuwkou
u koHmakmamu 1500 VAC.

Ans 3awumsl KOHMakmos rnpu pabome Ha UHOYKMUBHYIO Hazpy3Ky PEKOMeHOyemcs Ucrofib308amsb

3auwumHbie Auodbl (0511 MOCMOSIHHO20 MOKa) usiu 8apucmopb! (05151 NEPEMEHHO20 MOKa).

max 250VAC /220 VDC

+ max 0,1 A @ 250 VAC

I:j 69 —O— max 2 A @ 30 VDC

3.1 ROINO |—OC—
3.2 RO1

3.3 ROINC $
3.4 RO2NO [—O—

o NN
I::I 3.6 RO2NC

Puc 6.4. lNodknroveHue penelHbix 8bIx0008

Knemma Ha3sHayeHue no ymon4aHuro (3aeodckasi Hacmpolika)
RO1NO 3.1
RO1 3.2 ®naes cocmosiHusi «'omosHocmb 1» (READY1)
RO1NC 3.3
RO2NO 3.4
RO2 3.5 ®nae cocmosiHuss «'omosHocmb 2» (READY?2)
RO2NC 3.6

@yHKYUOHaNIbHOE Ha3HayeHue Kaxd0020 U3 perieliHbiX 8bix0008 Moxem b6bimb rnepeornpedesnieHo
nonb3oeamernem rymem ebibopa €20 yHKUUU C rnomowbio meHio «MHULIMATIM3ALIMS / HACTPOMKA
BbIXO[OB / PEJTIEVHBIE BbIXO/bl» 8 coomeemcmeuu ¢ mabnuuel napamempuposaHUs.

Kpome AuckpemHbix ¢hriazos, peneliHbiMU 8bix00amMu MOXHO yrpaesisimb C MOMOWbIO po2paMmu-
pyembix yHkuul (MeHo «MHULIMATTN3ALMST / HACTPOUKA BbIXOLOB / MAPAMETPbI ®YHKLNN),
C8513aHHbIX C MEKYWUM COCMOSIHUEM Pa3fiuYHbIX nepeMeHHbIX anekmpornpusoda. MoxHo esecmu 9o 4 pas-
NuYHbIX hyHKyul. [nsa kaxdod u3 ¢pyHkyul 3adaemcsi:

e KoHmponupyemasi nepemMeHHas;
e [lopozogoe 3HayeHuUe KOHmMpoupyemoul nepemMeHHou;
e [ucmepesuc 0 UsMeHeHUs1 COCMOSIHUS 8bIX00a;

o BpemeHHas ebidepkka Orsi U3MEHEHUS COCMOSIHUS 8bIX00a.
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6.9. [ModknroyeHue wuHbl CAN

lMopm CAN npedHa3HayeH 051 noOKoHYeHUs] K ¢bu3udecKol fIUHUU, 8bINOSIHEHHOU 8 cmaHdapme
Controller Area Network. Moddepxka npomokona CANopen sensiemcs 0CHO8HbiM cpedcmeom obmeHa
ynpasnswel u cmamycHoU uHgopmauyuel mMex0y 3r1eKmpornpueodoM U yrpasissiouuM KOHMPOIIIepOoM,
obecnieyusaem docmyr KO 8ceM rnepeMeHHbIM U ¢hriazam cocmosiHusi. Ckopocmsb ripuema / nepedaydu daH-
Hbix 00 1 M600.

[ns nodknoveHus npeobpasosamerns k wuHe CAN e coomeemcmeuu ¢ dupekmusoti CANopen (CiA
DR-303-1) npedycmompeH coeduHumersb obuje2o Ha3HavyeHusl - pa3dbem cepuu RJ-45 (X5). Kpome moeo
npedycmMompeH coeduHumernb NMPOMbIWIEHHO20 mura — KIeMMHUK X4, Komopbil MOXem makxe UcCrosib-
308ambcs1 0na nodkmoveHusi yempotcme DeviceNet.  PekomeHOyemcsi ucrnosib3o08aHue Kabers ¢ aumol
3KpaHuposaHHol napol. Ha koHuyax fuHUU nodKnoYaromces Haepy3o4yHeie pesucmopsl 120 Om. B cnyyae
ecsniu npeobpasosamersib 518/19€MCs1 KOHEYHbIM yCmpoUCmMeoM 8 /IUHUU, Haz2py304YHbIl pe3ucmop yOobHO
nodKroYyams HernocpedcmeeHHO Ha nname uHmepghelicHo2o MoOyris, yecmaHo8U8 NePEMbIYKY 8 Mo3uyuu
J3.

lModknroueHue npeobpasosamerns k wuHe CAN riokazaHo Ha puc. 6.5. Bbibop muna kabers, e2o ce-
YyeHus, OnuHbl TUHUU U ckopocmu riepedadu denaemcs 8 coomeemcmeuu ¢ dupekmusol CiA DR-303-1
pasden 5.1. Hacmpolika nopma eblirnosnHsemcsi ¢ rnomouibto MeHw «MHULIMATINSALINA / FIELDBUS /
MAPAMETPbI CAN».

X4/ X5

X5
1 CAN H
X5 2 CAN L
n 3 | CAN GND (COM2) 120 Om

(RJ -45) . 4 : . ;

5 _ JIUHeuHbIu
J3 cma6unusamop

6 -
7 | CAN GND (COM2) =24y
8 - =5V
- SHIELD —
- SHIELD — J—

X4 X4 OC%N onmo-
patieep | usonamop
- 10 1 V+
~ 1) 2 V- =
() 3 CAN — —» RxD
(Open connector) 0 7 CANH L] D
0 5 SHIELD <

Puc.6.5. lNodknroueHue Kk wiuHe CAN
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6.10. [lMoOkno4YeHUe KOMMyHUKaUyUOHHbLIX nopmoe RS-232, RS-485.

KommyHukayuorHbiti nopm RS-232 / RS-485 moxem ucrionb3oeambcsi 07151 MOOK/IOYEHUST UHCMPY-
meHmarnbHoU 3OBM ripu 3agpy3ke u modughukayuu rnpoepaMmmHo20 obecriedeHusi, a makxe Osis1 osIHO06b-
eMHo20 obmeHa yripasnsaouweld u cmamycHol uHgopmayuel mexdy anekmpornpueodom u PC unu npo-
epammupyembiv KoHmposnepom (PLC). lNoddepxusaemcsi npomokos MODBUS, obecrniedusaemcsi docmyn
KO 8ceM rnepemMeHHbIM U ¢hriazaM cocmosiHus anekmpornpugoda. Ckopocme obmeHa OaHHbIMU 300 - 62500
600.

Lna nodknoveHust npedycmompeH pasdbem X6 nnamsi uHmMepgelicHo2o Modyris. Bbibop pexuma pa-
6ombi nopma onpederiiemcsi yposHeM cueHana Ha ebigode 9 pasvema X6. SambikaHue ebligodos 9 u 5
(«n102udeckuli Hynb») nepekoyaem mpaHcugep 8 pexum RS-232, HenodknwyYeHHbIl 861800 9 («r1oeude-
ckas eOuHuUua») coomeemcmeayem pexumy RS-485.

Pacnalika kabens Ons nodkmoyeHus nopma RS-232 nokasaHa Ha puc. 6.6. MakcumanbHasi OnuHa
kabens 15 M npu ckopocmu obmeHa 20 kbod.

lNodkntoyeHue npeobpasosamerns K nuHuu RS-485 nokasaHo Ha puc. 6.7.

£

—1

MakcumanbsHas OnuHa kabens 15 M

RS-232

SG
DTR

CcTS P |
7xD o
RTS L

RxD ‘
DSR L]
DCD L |

Puc. 6.6. lNodknrovyeHue nopma RS-232

Hacmpolika npomokorna 8bIrnosIHAemcsi ¢ MoMowbio rnapamempos meHrw «MHULIMATINSALINA /
FIELDBUS / TAPAMETPbI MODBUS».
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@ ®
I
oGND 5D EEEETENE
v~ N |
J4 J5 J6 J7
MODBUS - + - - ]
PROFIBUS + - + +
&\ f®,
X6

PLC

S
X
X
X

Puc. 6.7. lNodknoyeHue K wuHe RS-485.

PekomeHOyemcs ucrionib308aHue kabesis ¢ aumol 3KpaHUpo8aHHOU napod.
lpu ucnonb3osaHuu rpomokoria MODBUS Ha KOHUax fUHUU ycmaHagnuearmcsi mepMuHasibHbIe
pesucmops! 120 Om. Ecnu npeobpasosamerib 518719€mcsi OKOHEYHLIM YCMPOUCMEOM 8 JSIUHUU, MepMUHalb-

HbI€ Pe3ucmopbl 8KIOHAOMCS ycmaHo8KoU rnepembidku J5 Ha 6a3oeol uHmepgbelicHoul niame.
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7. [llepeoe skno4eHUe U pekoMeHOayuu Mo Hacmpoluke peeynsimopoe cucmembl yripassieHUsl.

7.1. NMpoeepka neped eknroOYeHUEM.

lNeped nepsbim skoHeHUEM HEOO6X00UMO nposecmuU mujamesibHy MPO8EPKY o CriedyrouuM rnyHKmam:

O cosnadarom iU 8bINOIHEHHbIE 8HEWHUE MOOKIIOYEHUS co cxemol Ha puc. 5.3. Ocoboe sHumaHue 06-
pamumb Ha MoOKIIOHYEHUE KIIEMM CUI08020 NUMaHUs U yrnpaesssiowux cueHasnos;

O  UCKIIOYEHbI 1U KOPOMKUE 3aMblKaHUS;

0  3asemnéH nu npeobpaszosamesib 8 COOMBEMCMEUU C yKa3aHUsIMU;

(0] npasusbHO 11U NpUCOeOUHEHbI U HA0EXHO U 3aghuKkcuposaHb! Kaberu 8 KneMMHUKeE.

7.2. [lepsoe sKritoYeHuUe.

lMpu nepeom nycke npeobpazosamesib O0/mKeH bbimb 0 803MOXHOCMU MOOK/IHOYEH K HEHazpyXeHHOMY

dsuzamertio.

PekomeHAyemcs 8binoHAMb rnepeoe ekrtyeHue 8 criedyroweli nocrnedosamenbHOCMU:

0 /[lna ¢hopmuposaHusi cuzHana 3adaHusi o cKopocmu rnoodKIoYuUms nomeHyuomemp (cm. . 6.1);

0 CHAmeb cueHanbl paspeweHus pabomsi BLC OFF u ENBL;

o [lomeHyuomemp py4yHo20 3adaHusi ckopocmu RV ycmaHosumb 6 MonoxeHue, coomeemcmeyou,ee
Hynesomy 3adaHuto. BkrroyeHUeM asmomamuyecko20 ebikmodamens QF1 no0amb numatue.

Uepes HecKonbKo ceKyHO Ha UHOUKamope Mynbma yrnpasseHusi 8 no3uyuu ¢hriaza 3awjumsl OmM MOHUXEHUS

HanpsXeHUs1 CMPOKU cocmosiHusi 6ydem omobpaxambcs cuMeosn pabomsi y3na npedsapsda emkocmu 7,

rocrne 3asepuieHusi 3apsida asmomamu4yecku cpabambigaem perne (KOHMakmop), NoOKIYaemcs cuno8oe

rnumaxue, rosieNIsilomMcs cueHarssl 2omosHocmu Ready1, Ready?2.

o C nomowpbto nynbma ynpaeneHusi nposepums HanpsikeHue Udc. OmkrioHeHusi He OOMKHbI rpesbi-
wamb +10% /-15% om HOMUHaNbHO20 3HaYeHUsl.

0 Bsecmu kod napons docmyna kK pexumy pedakmuposaHusi («MHULIMATINSALINA / Maponb»).

0  BbinonHume cbpoc nonb3osamernsckux Hacmpoek («MHULIMATINSALINS / C6poc Hacmpoek»).

0 Boidmu e meHio «<HABOP MNAPAMETPOB / NMAPAMETPbI IBUTATEJIA» u esecmu nacriopmtbie 0aH-
Hble nodkoYeHHoz20 0sucamernsi: Is Hom, Nr vom, Us Hom, EHom, Fs Hom, Zp, J.

0  Ecnu HomuHanbHasi ckopocmb MOOKMIOYEHHO020 dguzameris omnuYyaemcsi om 3Ha4YeHuUsi napamempa
Nr Hom, ycmaHO8/1eHHO20 MO YMOJSI4aHUK, 8bIMOSIHUMbB Hacmpolky aHasrno20e020 eéxoda VINT (meHro
«MHNLIMATINSALIMS / HACTPOUKA BXOOB / AHAJTOIOBbIE BXObl / BXOA VINT»).

0 YcmaHosumbs napamempbl MOOKAOYeHHo20 bannacmHozo pesucmopa («MHUUWATINSALUNA /
BAJIIACTHbIVN PE3SVUCTOPS»).

O YcmaHosumb 8pemsi pass2OHa U epeMsi mopMOXeHusi He meHee 2c¢ («HABOP TAPAMETPOB /
SAOATHUK UHTEHCUB. »).

0 3anycmume npouyedypy asmomamuyecko2o ornpedenieHus napamempos 0guesameris U pacyema rna-
pamempos peaynamopos («CIMELMNATIBHBIE PEXVMbI / ABTOHACTPOWKA / AemoHacmpolika
BKJ1»). lModamb cueHan «CHamue 6rnokuposku» (BLC OFF). lNpu amom Ha kamywKy 3nekmpomae-
HUMHO20 mopMo3a o0aemcs HarnpsiKeHUe U Ha4yuHaemcsl eblrosiHeHUe rnpoyedypbl agmoHacmpoUKu.

0 Bo epems abinonHeHuss asmoHacmpoUku Habndams 3a UsMeHeHUeM 3HadeHul ghasHbIX Mokos 08u-

2amernis, nodkmoyus Kk pasbémy X10 uHmepgelicHol namel ocyusnozspadg.
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na obecrnieyeHuss MakcumarbHOU MoOYHOCMU Hacmpolku deuzamerib, 0 803MOXHOCMU,

0ormkeH bbimb HEHa2ZPYXEH.

B npouecce asmoHacmpoUKu mokK He OOIKeH rpesbiuiamb HOMUHaIbHOo20 3HaqdeHust boree 4em Ha
10%. B npomusHom criydae Heobxodumo 3asepwiumbs rpouedypy asmoHacmpoUKu CHIMuUeM cuzHasa
ENBL1 u nposepums ripaguribHoCcmMb 8800a nacriopmHbix 0aHHbIX 0gueamerisi.
Mo okoH4aHuu ripoyedypbl asmoHacmpolKku — He bornee 2 cek. (e€ 3aseplweHue omobpaxxaemcsi nepexo-
dom nionsi napamempa 8 cmpoke AemoHacmpolika u3z cocmosiHusi BKJ1 e cocmosiHue BbIKT1) 6 meHo
«HABOP MAPAMETPOB / NAPAMETPbLI IBUTATEJISA» npocmompems orpedenéHHble agmomamu4yecku
napamempsl 0gueamernsi. Ecnu umeromces napamempsl, paccyumarHble paHee o KamaroXHbiM OaHHbIM
unu ebiqyucneHHoie no FOCT 7217-87, cpagHumb ux c ornpederneHHbIMU asmomMamudecku. Pa3sHuuya He
domxkHa npesbiwams 50%.
o [lepetmu e meHrwo «MOHUTOP», omobpasumb cmpoky Nr.
0 [lodamb cueHarnbl BLC OFF u ENBL, spaweHuem nomeHyuomempa RV 3adamb mpebyembili ypo8eHb

ckopocmu 8 npedenax 30% om HOMUHasIbHOU.
lMpu amom obpawamb ocoboe 8HUMaHuUe Ha criedyruee:
0 npusod He QO/KeH NpPou3soo0umMs HeObbIYHbIX WYyMO8 U subpayull;
O 8e/luquUHa mokKa Ha X0r10cmom xo0y He OO/KHa nMpesbiiamb HOMUHaIbHO20 3HaYeHUSs;
0 Uu3MeHeHue 3adaHusi O0ITKHO 8bI3bi8amb U3MEHEHUE CKOpOCcmu gpauleHusi dguzamerns;
0 ocmaHosumb G8uzamersib cHaAmMuemMm cuaHana ENBL.
Ecrniu 80 8pemsi pa3aoHa usnu MopMOoXXeHusi cpabambigaem Kakasi nubo U3 3awum, nposepums credyuwee:
0 Haepy3ky 0suzamernis (nposepume c80600HOE 8pawieHUe e20 8ara);
0 0ocmamo4HO U 8peEMS pa32oHa U MOPMOXEHUS (8 criydae HeobxodumMocmu yeenu4yums);
O ycmaseka ogpaHU4YeHusi Ha ebixole pezyrnamopa ckopocmu PCmax HaxoOumcsi e npedenax 100 —
1560% HOMUHarbHO20 MoKa MoOKTYeHHOo20 Ogu2amerisi.

B criy4ae ycriewHo20 rycka nposepums cnedyrnuwee:
0 Osuzamersib UBMEHsIEM HarnpasJs/ieHue epawieHus npu UHeepcuu cuezHana «Pesepc 3adaHusi» u/unu npu

usmeHeHuu rnorsispHocmu 3adaruwiez20 Harips>XKeHus,

B ucnonHeHuu 5 npu uHeepcuu cuzHana «Pegepc 3adaHusi» u/unu npu U3MeHeHUU MosisiPHO-
cmu 3adaroujeco HarpsKeHUsl 8bINosiHsemcsi ocmaHog 08uzamerns. [ns e2o pa3z2oHa 8
rPOMuUEBOIIoNOXHOM HarpaeseHuu Heobxodumo cbpocumb U 8HOB8b ycmaHosumb ¢brnaz

«Pa3speweHue pabomsl».
- |
0 yposeHb pa3susaemol dguzamesieM CKOpocmu coomeemcmeyem 3adaHHOMY 80 eceM Ouara3oHe pe-

eynuposaHusi om Nr =0 do Nr = Nr Howm;
0 Osuzamersib pasgueaem MOMEHM 80 8ceM OuarnasoHe peaynuposaHusi CKopocmu;
O 8pems pa32oHa U mopMoXxXeHusi dguzamerisi coomgemcmeayem 3adaHHOMY;
0 eefluyuHa moka cmamopa 0guzamerisi Ha X0r10cmomM xody coomeemcmeyem pacyemHOMY 3HaYeHUro

u He ripesbiWiaem HOMUHal/lbHO20 80 8CeM duarna3oHe peeynupogaHus CKopocmu.

Bo3MOoXHble HeucnpasHocmu u criocobbl UX ycmpaHeHUsi paccMompeHsb! 8 [MpunoxeHuu 2.
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Lns nonyyeHusi xenaeMmbix cmamu4ecKux U OUHaMUYEeCKUX xapakmepucmuk afiekmpornpueoda cre-

Oyem 8bINoJIHUMb HacmpoEIKy pecyrnamopo8 cucmeMsbl yripassieHuUs coesiacHo I1. 7.3.

7.3. Hacmpolika éHympeHHUX KOHMypoe peayiupoeaHus.

3aseneHHble cmamuyeckue U OUHaMU4YeCcKue xapakmepucmuKu 3rekmpornpugoda moaym bbimb ro-
Jly4eHbl MOJbLKO MpU MOYHOU ycmaHoeKe napamempos MooKIo4YeHHo2o Osuzamensi (MeHrwo «HABOP
TMAPAMETPOB / TTAPAMETPbLI [IBUIATEJIA») u koppekmHoU HacmpoUKe peayrisimopos cucmemsl yrpas-
nerusi (meHro «HABOP TMAPAMETPOB / TEX. PEIMYJIATOP, PEIMYJ/IATOP CKOPOCTU, PEIrYJ/IATOP
TOKA»).

lapamemp Nr max (meHio «HABOP NMAPAMETPOB / NMAPAMETPbI ABUIATE]IA») 3adaem gepx-
HIOIO 2paHuyy duarna3oHa U3MEHEHUs] CKOpOCMU, yCmaHaenueaemcesi MakcumasbHoe 3HaqyeHue, 0ornycmu-
Moe 0151 NOOKIMIYEeHHO20 dgueameris U paboyeao mexaHusma.

lNMapamempom PC max (meHto «HABOP NMAPAMETPOB / PEIYJ/IATOP CKOPOCTU») ycmaHasnuea-
emcs Heobxodumasi repezpy3o4yHas crnocobHocms srekmpornpueoda no MmomeHmy. MakcumarnbHoe 3Hade-
Hue onpedesisemcs COOMHOWEHUEeM 8bIXOOHO20 moka npeobpa3osameris U HOMUHaNbHO20 moka dgueaa-
mernsi.

Hacmpolika QuHamu4YyecKkux xapakmepucmuK 371eKmMponpueoda 8bIMOIHAEMCs] Co2/1acHO MpuHYUnam

MOOYUHEHHO20 pezynupogaHusi. [MTapamemps! peaynsimopoe paccyumsliearomcsi 8 coomeemcmeuu ¢ mab-

nuued 7.1:
Tabnuua 7.1.
Tun Hacmpoliku,
Peaynamop | gy xapakmepucmuyeckozo PacyemHbie coomHolweHusi
nosiuHoma
@unbmp bammepsopma
Pezynsamop 2-20 nopsidka, K pm = Ls =« Ku pm = Rs-To/2
Id, 1q) 2 .2 2T ’ 2T
moxa (Id, 2T2,s2 +2T,, s+1 xkm km
®unbmp Bammepsopma knpc = J ; kupe = J-To/2 ’
3-20 rnopsidka, 3Tke Zp¥r 129 ZpT ch
8T s’ +8T2s? +4T  s+1 T 4T
Pezynsmop ¢unbmpa KC
CKOPOCMY | BunomuanbHoe pacripedenenue knpc = 2J : Kupe = J-To ’
3-20 nopsidka, IVWf Zp Tke 81Wr Zp T ch
3
(3T cs+1) T punempa =9 Tre

B I'l,OUGGOeHHbIX COOMHOWEeHUsX:

1

To=—— 1
Fmodynsuuu

- nepuod pacdyema peeyriamopos8 cucmemsbl yripasyieHus.

lMpu Hacmpolike KoHMypa moka Ha MepexodHbIli rnpouecc, coomeemcmeyrwuli cmaHdapmHOMy

usb -20 ropsioka, SSHHas1 MEHU KOH Ki 1 wum M
mpy bammepeopma 2-20 rnopsidka, MOCMOsIHHas1 epeme oHmypa moka Tgm crnedyio obpaso
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* 3
COOMHOCUMCSH C epeMeHeM peakuyuu ty 3neKmponpue06a Ha cKa4yok 3adaHusi ro MOMeHmy (aKmUGHOU Co-

o o sk
cmaessouweli moka) u ¢ Mosiocol nporyckaHusi  KoHmMypa MoMeHma fy:

0.11
Tuj.
Tkm frui

tm~4.2Tkm [c]; fm =~

*Bpemsi peakyuu onpedesnsiemcsi 8 IUHEUHOU 30He peaynupoeaHusi Kak 8peMsi OKOHYameTbHO20 8X0XOeHUs re-
pexodHoeo npouyecca 8 5%-Hbili KOpUAOpP C80E20 yCMaHOB8UBWE20CS 3HAYEHUS.

**lMonoca nponyckaHusi onpedensemcss 8 coomeemcmauu ¢ 1.3.3. MakcumarnbHoe 3HaqyeHue Orsi 6e30amyuKo-
8020 ucrionHeHuUs1 Haxodumcesi 8 QuanasoHe 20 — 30 y.

lNpu Hacmpolike KOHMypa cKopocmMuU Ha nepexodHbIl MPoyecc, coomeemcemeayrouul cmaHdapmHOMY

punsmpy bammepeopma 3-20 nopsidka (puc.7.1.a), nocmosiHHasi 8peMeHU KoHmypa ckopocmu Tke cre-
Oyroujum obpa3oM COOMHOCUMCS C 8peMeHeM peakuuu te anekmpornpueoda Ha mMasbil CKadyok 3a0aHusi o

cKopocmu U ¢ osiocoli nporyckaHusi KoHmypa ckopocmu fg:

0.08
Tke

te ~12Tke [c]; fo ~ [ruj.

lMpu Hacmpolike KoHMypa CKopocmu Ha nepexodHkIl npouecc, coomeemcmeyruuli 6UHOMUAaTbHO-

My pacrpedeneHuro 3-20 nopsidka (puc.7.1.6), nocmosiHHass 8peMeHU KoHmypa ckopocmu Tyge crnedyouum
obpa3om coomHocumcsi ¢ epemMeHeM peakyuu te arnekmpornpugoda Ha Marsbil CKa4oK 3adaHusi Mo CKOpo-

cmu u ¢ riosiocol nporycKkaHusi KoHmypa ckopocmu fe:

_0.027

tc ~18.9 Tke [C],' fc
Tke

[Tu].

PekomeHOyemcsi credyroujasi nocredosamesibHoCmb 8bINO/IHEHUS] oriepayuu:

1. Ycmanosumb napamempbl MOOKMOHYEHHO20 K rnpeobpas3osamerito 0suzamenisi (MeHio «HABOP
MNMAPAMETPOB / NMTAPAMETPbI [IBUTATEJIA»), ucnonb3ys 0151 amoao 8bibpaHHbIU Habop napamempos:

Is Hom - HOMuHanbHoe delicmeyroujee 3Ha4eHUe moka ghasbl cmamopa,

Nr Hom - HOMUHaIbHasi CKOPOCMb Pomopa,

Fs HoM - HOMUHaribHas Yacmoma rnumarou,e20 Harnps)KeHUs,

Us Hom - HoMuHarnbHoe delicmeyrouiee 3HadyeHUe JIUHEUH020 HarnpsKeHUsi cmamopa,

Zp - 4ucrio nap noncos 0guzameris,

J - npusedeHrHbili K 8any dguz2ameriss MOMEeHM UHepyuU,

Rs - akmusHoe conpomusrieHue ghadbl 06MOMKU cmamopa,

Ls - uHOykmusHocmb ¢hasbl 06MOMKU cmamopa.

lMepebie wecmb napamempos — nacnopmHbie 0aHHble 0gueamerisi, ocmaribHblie Mo2ym 6bimb Mosy-
YeHbl pacHemHbiM riymem (CM. ripusoxeHue 1) u3 kamarsnoxHbix OaHHbIX U/U 8 pe3yribmame 8bIMOo/IHeHUS
npouedypbl asmomamuyeckozo onpedenieHuss (npednoymumernsHee). 3HadyeHue napamempa Fs Hom MoO-

)xem 6bimb orpedenieHo u3 Nr vom u Zp.

2.  Yemarosumb napamempsi curiogol Yacmu ripeobpasosameris (MeHio « MHULINATINSALINA»):
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F modynsayuu - yacmoma mModynsiuuu UHeepmopa.

Udc Hom - HOMUHarbHoe Harips>xeHue 8 38eHe OoCIMOSAHHO20 ImoKa UHeepmopa.

3. BbinonHums HacmpoUKy peayrisimopos.

lMpouedypy MoxHO Npou3sodumb 8 'aemoMamu4eckoM pexume', ‘nosiyaemomMamuyecKoM pexu-
me' u ‘pydyHom pexume'. Boibop pexuma criedyem onpedesiame 8 coomeemcemeuu ¢ 3adadveli onmumu3a-
Uuu HacmpoekK pezynsamopos.

Asmomamudeckul pexxum Haubornee besonaceH, npedrionazaem 2apaHmuposaHHoe rnosyvyeHue ade-
KeamHbIx pe3ysnibmamos briaco0apsi cobodeHU0 onmuMaribHbIX COOMHOWeEHUU napamempos pasudyHbIX
KOHMYypO8 peayrnuposaHusi, paspewarouieli crrocobHocmu damyuka CKOpoCcmu, Xxapakmepucmuk cuiiogoeo
KaHana. Pe3yrnbmamei, Mofly4eHHbIe 8 a8MOMamuU4YeCKoM pPexume, Mo2ym omiudyamescs om onmumaribHbIX
ecnedcmaue nozpewHocmel U3MePeHUs, He8O3MOXHOCIU 0becreqyeHUs pexuma Xos0cmoeo xoda npu
asmomamu4eckom ornpedenieHuU napamempos dsuzsameris. B amom criyyae 8binofIHIemcsi KOPPeKyus Ha-
CMpPOEK pezysisimopos 8 roslyasmomMamu4eckoM Uiu PyYHOM Pexume.

lNonyasmomamuyeckuli pexxum paccdumaH Ha 6onee nod2omoesieHHO20 No/1b308ameris U peanusy-
emcs 8 criy4ae, ecsiu Heobxo0UMO MOSTy4Umb PaclUupPEHHbIE 803MOXHOCMU Pe2yIupo8aHUsi 8 0mMoesibHbIX
KoHmypax. B amom criydae Hacmpolika omOesibHbIX napamempos pezysmopos onpedesisiemcsl nosib30-
samersieM 8 3ag8UCUMOCMU 0m 0cobbix mpebosaHuli K Kayecmay peaysiupo8aHUs.

PyyHoUl pexum ucnonb3yemcs, koeda HeobxoduMo rosy4ums xapakmepucmuku 3rekmpornpueoda,
omiuYHble om cmaHO0apmHbIX. B amom criyyae nonb3o8amersib caMOCmMOsImesibHO KOHMpPOoupyem coom-

HOWeHue napamempoeg 80 8CeX KOHmMypax pecyriupoeaHus

‘Aemomamuyveckom pexxum’.

e B cmpoke PC (meHio «CIMELMATIBHBIE PEXUMbI / ABTOHACTPOUKA») ¢ NOMOWbO ycmaHOo8KU
¢riaza B/ M ebibpamb mun HacmpoUKu KOHmypa ckopocmu (¢ onmumusayuelt no bammepsopmy 3-20
nopsidka - b, unu Ha MOHOMOHHBIU npoyecc, coomeemcmaytowuli 6UHoOMUaTbLHOMY pacrpedeneHuUo
KOpHel xapakmepucmu4eckozo nosiuHoma - M);

e ycmaHosums cpnazu (MeHio « CIIELINATIBHBIE PEXXUMbI / ABTOHACTPOWKA»):

- 'asmomamudyeckul pacyem KoaghpuuueHmMos peaynsamopos’,
- 'asmomamudeckuli pac4em rnocmosiHHoU 8peMeHU 8X00H020 ¢hurnbmpa 3adaHusi ckopocmu ',
- 'asmomamuydeckul pacHem o2paHu4eHUl 8bIXOOHbIX 3Ha4YeHUU peaynsamopos’;

e Vcxods uz mpebyemol rosiockl NPonycKkaHusi KOHmMypa ckopocmu (MakcumarsHoe 3HadeHue 20 — 30 'y)
ycmaHo8UMb 3Ha4YeHuUe rnocmosiHHOU epemeHu KoHmypa ckopocmu T ke (meHio « HABOP NMAPAMETPOB
/ PEYJIATOP CKOPOCTU»), komopoe 0ormkHO y308r1emeopsime yCrio8UsIM:

Tke ~0,08/f, — 01 npoyecca, coomeemcmsyrowjezo unbmpy bammepsopma 3-20 nopsidka;
Tke ~0,027/f. — Ona npoyecca, coomeemcmeytouje2o buHomuansHOMy pacrpedesieHuro 3-20 nopsioka.

e yCcmaHo8UMb 3HA4YeHUEe MOCMOSIHHOU epemMeHU KoHmypa moka T km (meHio «HABOP NMAPAMETPOB /
PEIYJIATOP TOKA») e npedenax:

Tkm <=1/ 2Tke,
Tkm >= 2 Tpwm

20e Tpwm = 1/ Fmodynsauuu.
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Hanpumep:
Hns nonocel nponyckarus f, = 20 'y u Hacmpolike KoHmMypa ckopocmu no bammepeopmy nony4aem
Tkc = 0,004 ¢, Tkm = 0,002 ¢, ymo ydosnemeopsiem ycnosuro Tkm >= 2Tpwm npu nobol docmynHol Yacmome
MoOlynsayuu.
B amowm pexume nocrne usmeHeHuUs mura HacmpouUKu KoHmypa ckopocmu (b / M), nocmosiHHoU epe-
MeHU 1106020 U3 KOHMYypo8 peaynnuposaHusi, napamempos dguzamersis, napamMempos cuioeol Yacmu rpe-
obpasosamerisi nipoucxodum asmomamu4ecKkul pacyem Ko3aghghuyueHmos npornopyuoHanbHoU U UHme-
eparnbHOoU Yacmu peaynsimopos, MakCuMaribHbIX 8bIXOOHbIX 3HaYeHUU peaysiimopos, a makxe rnocmosiHHoU
8peMeHU 8x00H020 ¢hunbmpa 3adaHusi. [lpu amomM KOHMyp moka Hacmpaugeaemcsi Ha rnepexo0OHsbIl rnpo-
uecc, coomeemcmsyrouwull cmaHdapmHomy ¢bunbmpy bammepeopma 2-20 iopsidka, a KOHmMyp cKopocmu -
unempy bammepeopma 3-20 rnopsidka unu buHomuanbHOMy pacripedesieHuro (8 3agucumMocmu om 8bl-
bpaHHO20 mura HacmpouKu).
MakcumarnbHoe 8bix0OHOe 3HaudeHue peaynssmopa ckopocmu (PC max) coomeemcmeyem rnosymo-

pakpamHomMy HOMUHallbHOMY MOMeEHMy osuzameris.

lMocmosiHHas epemMeHU 8x00H020 ¢hurnbmpa 3adaHusi ckopocmu pasHa 4Tkc unu 9Tke 8 3agucumocmu
om 8bibpaHHO20 murna HacmpouUKU KOHmMypa ckopocmu. Omo Heobxodumo O npusedeHuUst nepexooHbIX
rpoueccos 8 KOHMype ckopocmu K cmaHdapmHomy 8udy, coomeemcmesyrowemy unsmpy bammepsopma

3-20 nopsidka unu MOHOMOHHOMY MPOUECCY.

‘Monyaemomamud4eckuli pexum’,

Bbibop napamempoe 0ris1 agmomMamu4yeckol Koppekuuu 8 obuiem criydae orpedesnsiemcs rnpous-
80/1bHO. Hanpumep, kozda mpebyemcs py4yHasi ycmaHo8Ka 8bIXOOHbIX 3HaYeHUl peayrnsamopos, PEKOMEH-
dyemcs criedyowas nocriedogamesibHOCMb HacMpPOoUKuU:

e B cmpoke PC (MeHio «CIMELMATIBHBIE PEXXWUMbI / ABTOHACTPOUMKA») ¢ noMouwbio ycmaHo8Ku
naza B/ M ebibpamb murn HacmpoUKU KOHmMypa CKopocmu;

e ycmaHosums hriagu:
- 'asmomamuyeckul pacdyem KoaghpuyueHmos peayrnsamopos’,
- 'asmomamuyeckull pac4yem rMocmosiHHOU 8peMeHU 8X00HO20 hunibmpa 3adaHusi ckopocmu ',
- 'asmomamudyeckul pac4yem ogpaHU4YeHUl 8bIXOOHbIX 3HaYEeHUU peayrsimopos8 moka',

® CHAMb ¢brnazu:
- 'asmomamudyeckull pacdem ogpaHU4YeHUs 8bIXOOHO20 3Ha4YeHUs peayrnsimopa ckopocmu'’;

e yCcmaHo8UMb 3HAYeHUsl MOCMOSIHHbIX 8PEeMEHU KOHMYypo8 peaynuposaHusi, cobnodass COOMHOWEeHUs
Mex0y HUMU, rpusedeHHbIe 8bile;

e yCcmaHo8UMb MaKCuMaribHOe 8bIXOOHOE 3Ha4YeHUe pezynsmopa CKopocmu, onpedensouee nepezspysKy
rpusoda ro MoOMeHmMy;

B amowm npumepe HacmpoUKu pezynsamopos npu USMEeHEeHUU mura HacmpoUKu KOHmMypa CKopocmu
(6 /M), nocmosiHHoU epemeHu 1106020 U3 KOHMYypPO8 peaynuposaHus, napamempos 0guzameris, napamem-
poe cunosol Yacmu ripeobpazosamerns npoucxodum asmomamuyeckuli pacdyem KoaghghuyueHmos rpo-
ropyuUoHaIbHOU U uHmezpasbHOU Yacmu pezyrisimopos, nocmosiHHOU 8peMeHU 8Xx00HO20 ¢hunbmpa 3ada-

HUSI CKOPOCMU, @ MaKCUuMallbHOe 8bIXOOHOE 3HaYeHue peaynsimopa ckopocmu ocmaemcsi 663 U3MeHeHUU.
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'Py4qHoll pexum’.
e CHAMb ¢briazu:
- 'asmomamuyeckul pacdem KoaghpuyueHmos peayrnsmopos’,
- 'aemomamuyeckull pac4yem rnocmosiHHOU 8peMeHU 8X00H020 huibmpa 3adaHusi ckopocmu ',
- 'aemomamudyeckul pacyem ozgpaHuU4YeHul 8bIX0OHbIX 3HaYeHUU peayisimopos’;
e yCmaHo8UMb 3Ha4YeHUSs KO3(hehuUUEeHmMOo8 npornopyUoHaabHOU U UHMe2pasbHOU Yacmu Kaxdoz2o peay-
nssmopa;
e ycmaHo8UMb MakcuMalsibHble 8bIXOOHbIE 3HAYEHUS peayrisimopos;
e yCmMaHo8UMb 8E/IUYUHY MOCMOSIHHOU 8peMeHU 8x00H020 ¢hunbmpa 3adaHusi CKopocmu;

B amom pexxume He npoucxodum asmomamu4ecKuli pacdem KoaghhuyueHmos npornopuuoHaabHou u
UHmMeezpasibHoU 4Yacmu peaysissmopos, MoCMOSIHHOU 8peMeHU 8x00H020 ¢huribmpa 3adaHus ckopocmu U
MakcumaribHbIX 8bIXOOHbIX 3Ha4YeHUU peayiimopos. Vcrnonb3yromcs ece 88e0eHHbIe 8PYYHYIO napamempsi.

B 6onbwuHcmee criydaeg moxem b6bimb peKoMeHO08aHO UCMO/b308aHue 'Moyasmomamuyeckozo’

pexuma HacmpouKu.

SKcrepumMeHmarsnbHas OUEHKa npasuibHoOCMuU HacmpoUKU peayrnsamopos.

lpasusnibHOCMb HacmMpPOUKU peayrisimopo8 MOXHO OUeHUMb 0 criedyouumM rnokazamensam paboms|
anekmponpueoda:

- B koHmype ckopocmu ripu ompabomke cmyneH4amoz20 3adarouje20 8030elicmausi nepexodHbie rpo-
yecchbl '8 manoMm' (kozda peaynsamopbl He 8x005im 8 «HachklueHue») AOMKHbI cOoOmeemcmeosamb
cmaHOapmHou ¢popme punbsmpa bammepsopma 3-20 nopsidka (puc.7.1.a) unu buHomMuanbHOMy pac-
npedeneHuto (puc.7.1.6).

- Tlpu ompabomke Hynegoz2o 3adaHusi o ckopocmu O08uz2amersib QO/KEH paseueamb MOMeEHM, G0cC-
mamoyHbIl 05151 huKcayuu rosioxXeHus eana.

- [lo esudy nepexodHbix npoyeccos '8 ManoMm' rnpu Habpoce/cbpoce 3adaHusi MO CKOPOCMU MOXHO Cy-
Oumb 0 npasuibHOCMU ornpedenieHuUs 8e/UYUHbI MPUBEOEHHO20 K 8asny 0guzamersisi MOMeHma UuHep-

uyuu J u sHecmu He0bxo0UMY KOPPEKUU 3mMo20 napamempa (cm. puc. 7.5).
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w, pag/c w, pag/c

R R

48 V% 48
0 200 400 t, mc 0 200 400 t, Mmc
M, H*m M, H'™™m
8 8
4 4
\ A
° v A ° \ /"
|
4 -4
-8 -8
0 200 400 t, mc 0 200 400 t, mc
a) Hacmpolika koHmypa ckopocmu 6) Hacmpolika koHmMypa ckopocmu
Ha ¢punbmp bammepesopma 3-20 nopsidka Ha buHomuarnbHoe pacrnpederneHue 3-20 nopsidka
Puc.7.1. lNepexodHbie npouecchl 8 ariekmponpugode npu UsMeHeHUU 3adaHusi «8 MasioMm».
Habpoc/cbpoc 3adaHusi no ckopocmu 2pad/c Ha yposHe ckopocmu 48pad/c.
MHom=30Hwm, Nr Hom=95306/muH, Tkc=0.002c.
w, pag/c w, paa/c
50 // \\ 50 II \\
0 \ 0 \
\ / \ [
90 \ / 0 \ /
-100 \ -100 \
0 200 400 600 800 t, Mc 0 200 400 600 800 t, mc
M, H*m M, H'™M
90 90
60 60
30 30
0 L 0 \. \_
-30 -30
-60 -60 k
-90 -90
0 200 400 600 800 t, mc 0 200 400 600 800 t, mc
a) Hacmpolika koHmypa ckopocmu 6) Hacmpolika koHmMypa ckopocmu
Ha ¢punbmp bammepesopma 3-20 nopsidka Ha buHomuarnbHoe pacrnpederneHue 3-20 nopsidka

Puc.7.2. lNepexodHbie npouecchl 8 arieKmponpugode npu UsMeHeHuUU 3adaHusi «8 60sIbULIOMY.
lyck Ha 100pad/c, pesepc, ocmaHos, Mmax=2MHom.
MHom=30Hm, Nr Hom=95306/muH, Tkc=0.002c.
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w, pag/c w, pag/c
15 15 !\
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45 A 45
30 \v 30
15 15
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-15 -15
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a) Hacmpolka koHmypa ckopocmu
Ha punbmp bammepsopma 3-20 nopsidka

6) Hacmpolika koHmypa ckopocmu
Ha buHomuarnsHoe pacripedeneHue 3-20 nopsidka

Puc.7.3. lNepexolHble npouecchl 8 3nekmpornpugode rpu U3MeHeHUU Hazpy3KU.
Habpoc/cbpoc momeHma Hazpy3ku MH=30Hm Ha yposHe ckopocmu 10pad/c.
M+Hom=30Hwm, Nr Hom=95306/muH, Tkc=0.002c.

w, pag/c w, paa/c
104 104 \
102 ‘ 102 \\
100 I’\ \v 100 7 g
98 ’ 98 I/
96 96 vl
0 200 400 t, mc 0 200 400 t, mc
M, H*m M, H*m
45 \ 45
30 \ 20 ’(\
15 15
0 I’\ 0 \/
-15 -15
0 200 400 t, mc 0 200 400 t, mc

a) Hacmpolka koHmypa ckopocmu
Ha punbmp bammepsopma 3-20 nopsidka

6) Hacmpolika koHmypa ckopocmu
Ha buHomuarnbHoe pacripedeneHue 3-20 nopsioka

Puc.7.4. lNepexodHbie npouecchl 8 311eKmpornpugode rpu U3MeHeHUU Hagpy3Ku.
Habpoc/cépoc momeHnma Hazpy3ku MH=30Hm Ha ypoeHe ckopocmu 100pad/c.
MHom=30Hm, Nr Hom=95306/muH, Tkc=0.002c.
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Hacmpotika koHmypa ckopocmu

Hacmpolika kKoHmypa ckopocmu

Ha unbmp bammepsopma 3-20 nopsidka

Ha buHoMuarnbHoe pacnpedeneHue 3-20 Nopsioka

w, pag/c w, paa/c

50 /’\ 50 r

48 \v 48 k
0 200 400 t, mc 0 200 400 t, mc
a) ycmaHoereHo 3Ha4deHue napamempa J=Jds. OnmumarbHbill Mpoyecc.

w, papg/c w, pag/c

50 r 50 f

48 L 48 \
0 200 400 t, mc 0 200 400 t, mc
6) ycmaHosneHo 3Ha4yeHue napamempa J=2J08. PekomeHdayus: yMeHbwums J.

w, pag/c w, pag/c

50 //\v 50 /f\

48 \v’\ 48 \
0 200 400 t, mc 0 200 400 600 t, mc

8) ycmaHoerieHo 3HavyeHue napamempa J=0.5J88. PekomeHOayus: ysenu4ums J.

Puc.7.5. lNepexodHbie npoyecchl 8 annekmporpusode npu Habpoce/cbpoce 3adaHus o ckopocmu 2pad/c Ha

yposHe ckopocmu 48pad/c 0n1s1 pa3nuyHbIX 3Ha4YeHuUl napamempa J.
Muom=30Hm, Nr Hom=95306/muH, Tkc=0.002c.
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7.4. Hacmpolika mexHos102u4eCcKo20 peaysismopa.

TexHonnoau4ecKul peaynsamop 6binosiHaem yHKUUI peaynupo8aHusi MexHOI02u4ecKol nepemeH-
Hol, eo30elicmeysi Ha Hee rocpedcmeoM U3IMEHEHUST CKOpocmu Unu MoMeHma 0suzamesis. @akmudeckoe
3HayYeHue peaynupyemol nepeMeHHoOU uaMepsiemcsi 6HeWHUM Oam4yukom (OaeneHusi, pacxoda xudkocmu
unu 2asa, memnepamypb! u m. 0.) unu 0am4yuKkoM yario8bIX nepemelwyeHull, ycmaHoeIeHHbIM Ha gasy 08u-
eamerns uniu mexHosoa2u4ecko2o mexaHudma. CueHan obpamHoU ces3u cpasHU8aemcs ¢ cueHanom 3ada-
Husi, hopMupyemMbiM Ha OOHOM UJU HECKOJIbKUX aHano208bix U/unu fo2udeckux exodax, u rnocmynaem Ha
8x00 peeaynsmopa. Ha ebixod0e peaynsmopa ¢opmupyemcsi 3adaHue ro ckopocmu unu MomeHmy dguea-
meris, mocmynarouwee 80 8HyMpPeHHUE KOHMYypPbl pe2ynuposaHusi 351eKmpornpusoda.

Hacmpotika exo0oe 0nsi egoda cuzHanos 3adaHusi U 0bpamHOU C853U B8bIMOMHAEMCS C MOMOUWbIO
meHo «MHWLIMATIN3ALIMS / YIIPABIIEHWE» u « MHULIMATIN3ALMS / HACTPOUKA BXOOOB» (cm. n. 9).
BkritodeHue u ebikodeHUe mex. pezyrnsimopa 8binonHsemcs: napamempom TexPezynsmop 6 MeH:o
«HABOP TNAPAMETPOB / TEX. PEIYJIATOP». lpu ebikno4eHUU mex. peaynsamopa cuaHasn 3adaHus ro-
Oaemcs HerocpedcmeeHHO 8 KOHMYP peaynupoeaHusi ckopocmu deuzameris.

Xapakmep usMeHeHUsT mexHoI02u4yeckol rnepemMeHHoU 8 npouecce peaynuposaHusi orpedensemcs
8blbpaHHOl cmpykmypol U HacmpoUkol napamempo8 mex. peaynsmopa (cm. meHwo «HABOP
TNMAPAMETPOB / TEX. PETYIIATOP»). Peacynamop umeem mpu COCMAasssitowux: nponopyUoOHaibHyn —
Kn mp, uHmeezpanbHyio — Kump u OugpgpepeHyuansHyio — KA mp, ux HasHadeHue npedcmassieHo 8

mabn.7.3. Ha ebixode peayrnssimopa rpedycMompeH HesluUHeUHbIU 3rieMeHm o02paHUYeHUs.

TEX. PET'YJIATOP

| |
| |
: > KnTp TP max :
| {TP max |

3adaHue  + o~ | N | 3adaHue

' > Ku T » 1/S %—'—»
T b P h | Nr

| |
| |
obpamHasi | > Kntp —»| S |
c8s3b | |
| |

Puc.7.6. Cmpykmypa mexHO/102u4ecKoa0 peayssmopa.

OzpaHu4eHuUsi 8bIX00H020 cuzHana peaynsmopa (napamempsi TTPmax, YTPmax) ucnons3ytomcs
npu Heobxodumocmu ycmaHo8KU npedesios uaMeHeHuUs1 3adaHusi 10 CKOpocmu usau MoMeHmy 0guaamerisi.

Hanpumep, npu pezynuposaHuu dasneHusi ¢ noMowbo UeHMpPobeXHO20 Hacoca 8epxHUl npedern
3adaemcsi Ha ypo8He HOMUHarbHOU Yacmomebl epaujeHuUsi Hacoca, m.K. ecriedcmeue keadpamu4Hol xa-
pakmepucmuku MoMeHma rpu 6osiee 8bICOKUX CKOpOCMsIX npoucxooum rnepezpyska dgueamers. HuxHul
npeders, Kak rpasuso, ycmaHasnuearom Ha ypoeHe He Huxe 1/3 HoMuHanbHOU Yacmomb! epauwjeHusi ons
npedomepauieHus I8/1eHUST oMaxa.

3HayeHus napamempos TTPmax, ¥TPmax Mo2ym umems pasHbie 3HaKu, ecriu 8 Mpouecce peayru-

posaHusi mpebyemcsi UsMeHeHuUe HarnpaesieHUsi CKopocmu unu MoMeHma dguaameris.
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Tabnuua 7.3.

Co-
HasHnayeHue Cu2Han 3adaHusi Peakuus
151
cmae peaynsamopa
rowas
Gonblue
T
YcmanHaenueaem npornopyuoHasnbHyH 3a- Lk
o - \
K sucuMocme peaynupyemoli nepemeHHolU om [  wmewbwe
n
8€e/1UYUHbI paccoasiacosaHusi Mexoy cugHa- 5°”:L“e
o Ki
namu 3adaHusi u obpamHol ces3u i W
MeHblue
bonblue
T
Ycmanaenueaem spemMsi peakuuu Ha uame- kn p
o i
K HeHue cueHaros 3adaHusi u 0bpamHoUl cesi- MeHbiLe
u
3u, KoMreHcupyem cmamu4decKyro rnospeu- 60“;"”9
K
HOCMb peaynuposaHusi i o
MeHbLue
6onblue
Koppekmupyem xapakmep uaMeHeHus pe- K;Tp
o o 2
K eynupyemou rnepemeHHoul nymem oughghe- MeHblue
(s}
PEHUUPOBAHUST €€ OMKITIOHEHUS —— omwe
———-  Kap
i i
MeHbLUe

Hacmpolika cocmasnsowux mex. peaynsamopa 6bIfoIHAemMcs Ha OCHO8aHUU OUEHKU rnogedeHusi

peeynupyeMOL'l nepemeHHoCI 8 pasJ/iu4HbIX cumyauusx:

lMpu3Haku PekomeHOauyuu

MeOdneHHas peakyusi Ha uaMeHeHue 3adaHusi unu ¢hakmude- | Yeenu4yumse 3HadyeHue napamempa Kn mp

CKOU 8eruYyuHbI peaynupyemol nepemeHHou

bbeicmpas peakyusi Ha usmeHeHue 3adaHusi, HO Hecmaburib- | YmeHbwumse 3HaqyeHue napamempa Kn mp

Hocmb peaynupyemol rnepeMmeHHou

Honeoe spems ebixoda peaynupyemoul nepeMeHHoOU Ha ycma- | Yeenu4yums 3HayeHue napamempa Ku mp

Hosuesweecs 3Ha4eHue.

HecmabunsHocmb u KonebaHusi peaynupyemol nepeMmeHHol | YMeHbuwums 3HavyeHue napamempa Ku mp

Apelip peeynupyemol nepemeHHOU OKOO ycmaHosuswez20- | Yeenu4yums 3HayeHue napamempa Kn mp
CsA 3Ha4YeHUs1 rnpu MeOsIeHHbIX U3MEHeHUsIX 3adaHusi unu Ha-

epy3Ku npu docmamoyHo 60/1bwWoM 3HaveHuU Ku

MedneHHas peakuusi Ha U3MeHeHue peaynupyeMmoli nepe- | Yeenudums 3HayeHue napamempa Ko mp

MeHHOU He3asucumo om ygenuyeHus Kn,

Bonbwoe nepepeaynuposaHue npu usmMeHeHUU 3adaHusi

HecmabunsHocmb U KonebaHusi peaynupyemol nepeMeHHol | YMeHbuwums 3HayeHue napamempa Ko mp

He3agucumo om ymeHbuwieHust Kn
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B mabn. 7.4. npusedeHb! npumeps! peakyuu Ha cmyrneH4Yamoe UsMeHeHue 3adarouweso cuzsHana
MpuU pasnuyHbIX HacmpouUKax MexHO102U4eCcKo20 peayismopa.
Tabnuua 7.4.

Hacmpoliku Bud peakuyuu Ha cmyrneH4Yamoe U3MeHeHue 3adaroujez20 cuzHana

Kn mp = onmumym I \

Ku mp = onmumym I \
/

Kn mp << onmumym / \

Kump =0 / \

Kn mp >> onmumym

Ku mp = onmumym

Kn mp = onmumym I \

Ku mp >> onmumym I \

Kn mp << onmumym / \

Ku mp >> onmumym / \
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8. [lynbm ynpaeneHus.

=

Puc. 8.1. Obwul sud nynbma yripasrneHusi npeobpazosamerisi Hacmomeil.

C nomouwibio nynbma yrpaereHusi ebinosiHsomesi npouedypbi npocMompa u pedakmuposaHus napa-

Mempoe 3rekmponpueoda, 3aryck U KOHMPOJIb PEXUMOE €20 pabomeal.

8.1. Cmpykmypa uHghopmayuu, omobpaxkaemol Ha XKK-ducnee.

B sepxHeli cmpoke — cmpoke UHOUKauuu cocmosiHusi — omobpaxaromcesi ¢hriaau 3auium, obmeH-

HbIX CU2Ha o8 u pexxumos pabomai s51ekmpornpugooa.

B HuxHell cmpoke — cmpoke UHOUKayuu napamMempa — omobpaxaromcsi napamempsbl 37€KMmpo-

npusoda, nepemeHHble U 3a20/108KU MEHIO.

Homep pedakmupyemoeo

Habopa napamempos

Homep akmugHoz20

Habopa napamempos

®nazu cocmosiHus

KOMMYHUKaUUOHHbIX 1opmoe

®nazu pexumos pabomal

®nazu cocmosiHus
0BMEHHbIX cU2Hano8

®nazu 3awum —+

v

Cmpoka uHOuKkayuu
cocmosiHusi

Cmpoka uHOukayuu
napamempa

\J
,El 20

|1 2 3 4 5 6|7|8 9 10|11|12 13 14|15|16 17|18

Wms napamempa 3radeHue napamempa

Puc. 8.2. Cmpykmypa uHghopmauyuu Ha ducririee nyfbma yrnpasieHusl.

PasmepHocmb
napamempa




* Cmpoka cocmosiHusi 3siekmpornpueoda.

B nosuyusix 1 + 6 uHOuuupyromcsi chnazu cpabambigaHusi 3aujum srekmporipueoda. B HopmansHoMm
pexume pabombl 8 amMux MO3uyuUsX omobpaxaemcsi 3aKpaleHHbIU MpPsiMoyeornbHUK. [pu obHapyxeHuu
asaputiHoli cumyayuu 8 coomeemcmsyroweli mo3uyuu omobpaxxaemcsi cumeosi cpabomasuwel 3auumai:

o [lo3uyus 1
O - ¢bnaz annapamHol MakcumarsibHO-MoKo8oU 3awiumel,
X - cpniae npozpaMMHOU MakKcuMasibHO-MOKO8OoU 3auumal,

W - ¢priae npozpammHolt memnepamypHou 3awjumsi IGBT,

o [lo3uyus 2
L - ¢bnaz 3awumsl 0m rMOHWXEeHUS HarpsKeHus,
H - ¢pnae 3awumsi 0m MoO8bILUEHUS HanpsKeHUsl,
R - ¢pnae 3awumsl om asapuu y3na cbpoca aHepauu,
7'- pnaz pabome yana npedsapsda emkocmu hunsmpa,
4 - prnaz pabomel yana cbpoca sHepauu,
B - ¢pnae 6510KuUpoBKU 3auumbl OmM NOHUXEHUST HANpPsXKeHUsT Npu 8KITYEHUU pexuma Hanaoku,
# - pnaz akmusu3zavyuu pexuma « TECT»,
o [losuyus 3
D - ¢pnae 3awyumsi om Hecoomeemcmausi CKopocmu 3adaHHod,
E - ¢priaz 3awjumbl om npesbileHUs ypo8HSI MakcuMasibHO OormycmumMoU cKopocmu,
o [losuyus 4
P - bnaz 3awumsl om HedAornycmumMo20 OMKITOHEeHUS] HanpsiXXeHusi numaxus yened yrnpaeneHus,
C - cprnaz 3awumsi om cb60si 8 MUKPOIPOUECCOPHOM SI0pe,
A - pnaz 3awumsl om owubku AL,
M - ¢bnaz 3awumel om owubKU 3Hep20He3as8UCUMOU namsimu,
S - ¢bnnaz 3awumel om owubku mecmupogaHusi dam4uKo8 moka,
U - @prniaz 3awumesl om owubku mecmuposaHusi 0amyuka HarnpsiKeHus;
F - ¢pnae 3awumsl om owubKku cemegoao ynpaesseHus (MpesbilueHUe 8peMeHU oxxudaHus kaodpa),
N - ¢pnae 3awumsl om nomepu cueHana mokogou nemsu (I1<4 mA),

J - hnaz owubKu pexuma asmomMamuyeckoeo onpedeneHUs MOMeHma UHepuuU 3r1ekmponpusoda,

o [lo3uyusa b
T - gpnaz memnepamypHoU 3awumel rnpeobpasosamers,
o [lo3uyus 6

Q - pnae memnepamypHoU 3awumel 0gu2ameris,

I - pnae spems-mokoeoli 3auwumsi dguzamerns.

B nosuyusix 8 + 10 uHOuuupyromcsi ¢briazu cocmosiHus OBMeHHbIX cuzgHasioe arekmporpugoda
(puc. 8.2). [Ins omobpaxeHusi 08yx ¢hbriazcoe 8 0OHOU rno3uyuu 0OHOBPEMEHHO, Kaxdoe 3Hakomecmo pasde-
neHo Ha 0se Yacmu. AKmuUgHbIU ypo8eHb cuzHasia UHOUUUPYemcs 3aKkpauwleHHbIM MPsIMOY20/1bHUKOM 8 CO-
omeemcmsyrouweli Yacmu no3uyuu cUMBOsa - 8epxHel Unu HUXHed.
o  [lo3uyus 8 - ¢priacu cocmosiHUs1 8X00HbIX CU2HAII08

«CHsimue 6510kuposKu» U «Pa3peweHue 3adaHusi»,
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. [Mo3uuusi 9 - chnazu cocmosiHUsI 8bIX00HbIX cugHaoe «FromoeHocmb 1» u «FomoeHoCcMb 2»,

o  [lo3uyus 10 - ¢prnacu cocmosiHusi npozpammupyembix uHOukamopoes «IND1» u «IND2».

BapuaHmbi omobpakeHusi ¢ghriaco08 coCcmosiHUsSS 0OMEHHbIX CU2Ha08 rnokasaHbl Ha puc.8.3.

1 |

B = <—"PagpeweHue 3adaHusa" = 0 B m<"IND2"=0

Eaazi Eazzt

B B <—"CHamue 6riokuposku" = 0 B I R<"IND1"=0

HEEEE [ 111 1]

1 | | [ 111 ]]

H E <—"PaspeweHue 3adaHus" = 0 E E <—"IND2"=0
] [ ]
& <+ "CHamue 6nokuposku" = 1 H -—"IND1" =1
| ] [ [ ]

<—"PasgpeweHue 3adaHusi" = 1 T am < "IND2"= 1

B <—"IND1"=0
(1]

| ]
|
|
H
| |
B <—"CHsmue 6/10kupoeku” = 0
| ]
| |
]

<—"PaspeweHue 3adaHusi" = 1 «—"IND2" =1

& <+ "CHamue 6nokuposku" = 1 -—"IND1"=1

a) 8)

<—"TomoeHocmb 2" =0

-—"[omoeHocmb 1" =0

<—"TomoseHocmb 2" =0

-«—"[omoeHocmb 1" =1

<—"TomoeHocmb 2" = 1

B <«—"TomoeHocmb 1" = 1
| ]

6)

Puc. 8.3. UIHAukauus hriazo8 cocmosiHusi 0BMEHHbIX CugHaro8 afekmpornpugoda.

B nosuyusix 12 + 14 uHOuuupyromcs ¢nazu pexumos pabomsi annekmporpueoda (puc. 8.2). Ecnu co-
omeemcmesyujue pPexumMbl He akmueu3uposaHbi, 8 3MUX MO3UUUSX omobpaxaemcs 3aKpaweHHbIU npsi-
MoyeorbHUK (kpome rio3uyuu 14). lNpu pabome anekmpornpusoda 8 KakoM-1ubo U3 HUXernpueedeHHbIX pe-

JKUMO8 8 CMPOKEe COCMOSIHUST UHOULUPYemcsi COomeemcmeyoujuti CUMeos:

o [lo3suyus 12
f - prae paspeweHusi cemegozo ynpaesneHus,

o [loszuyus 13
a - ¢hriaz akmugu3ayuUU pexxumMa asmomamu4yeckozo orpedesieHUs1 napamempos dguzameris,
S - ¢hriae akmugu3ayuu pexxuma asapuliHoeo ocmaHosa,
X - (hiae akmueu3auuu pexuma 8HeWHea0 MoKooepaHU4YeHUs,
J - ¢hnaz akmueu3ayuu pexuma asmomamu4yeckozo orpedesieHUss MOMeHmMa UHepuyuu 371eKmpo-
npusoda,

. [o3uyus 14
3apesepsuposaHa.
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B nosuyusx 16 + 17 uHOuyupyromcesi ¢hriazu cocmosiHUsi KOMMYHUKaUUOHHbIX nopmos (puc. 8.2).
Ecnu 3a onpederneHHbIU 0mpe30oK 8peMeHU rosiydeH xomsi 6bl 00uH kadp uHgopmayuu rno 0OHOMYy U3 KaHa-
J108 ces3u, adpecosaHHbIlU daHHOMY ycmpolicmsy, 8 coomeemcmayrowjeli no3uyuu UHOUYUpyemcsi cumeor,

u3obpakeHHbIl Ha puc.8.4,a, npu omcymcmeuu c853U - CUMBO0JT, U306paxKeHHbIl Ha puc.8.4,6.

o [lo3uyus 16 - ¢pnae ycmaHoeneHus ces3u o kaHasny CAN,

o [lo3uyus 17 - ¢pniae ycrmaHoeneHus1 cesi3u o kaHany RS-232/485.

- Ce83b ycmarosrieHa - ® . Ces3b omcymcmeyem

a) 6)

Puc. 8.4. MHOukayusi ghriazo8 coOCmMosiHUSI KOMMYHUKaUUOHHbIX 110PMos.

e B nosuyuu 19 uHduuyupyemcsi HOMep akmueHo20 (8bibpaHHO20 Nofib3oeamersieM) Habopa napamem-
poe (om 1 00 4).

e B nosuuuu 20 uHduuyupyemcsi Homep pedakmupyemo20 Habopa napamempos (om 1 3o 4). [Npu amom
8 HUXHell cmpoke omobpaxkaemcsi napamemp coomeemcmeytowezo Habopa. Ecnu
npoucxodum npocmomp/pedakmuposaHue obuwux (He exodsauux 8 cocmas omaoesb-
HbiXx Habopos) napamempos (Harpumep, 211aeHO20 MEHI0), 8 OaHHOU Mo3uyuu Omo-

bpaxkaemcsi 3aKpaweHHbIl NpsiMOy20/TbHUK.

*  Cmpoka uHOuUKayuu napamempa.

B daHHoU cmpoke omobpaxaemcsi 3a20/1080K MOOMEHIO Uu 0OUH U3 napamempos MeHto, docmyr-
HbIlU ronb3osamerno 051 npocmompa/pedakmuposaHusi (puc.8.2). [na kax0oao u3 napamempos UHOUYU-

pyromcsi e2o umsl, 3Ha4eHue U eOUHUUbLI U3MePeHUs, 0151 MEHIO - MOJIbKO 3a20/1080K.

BHumaHue!
3azonoeku MeHro 51106020 ypoe8Hs1 omobpaxkaromcsi mosbko [MPOMUCHBIMU BYKBAMM.

I'Ipu 8KJ/TFOYeHUU numaHusi 8 CmpoKe uudur(auuu napamempa om06pa)Kaemc;l 3a20J1080K MEeHIo ujiu

00UH U3 napamempoes, KOMopbIli omo6paxkascsi Npu NocsieGHeM ebIKITFOYEeHUU.

8.2. Pexumbl pabombi nynbma ynpaeseHust.
BosmoxxHa paboma ¢ rynbmom yrpasneHusi 8 credyrouux pexumax:
e pexum 8bibopa u rpocMmompa napamempa,
e pexum pedakmuposaHus napamempa,

e pEeXum yrnpasrieHus ryckom / ocmaHoeom 0guzamerisi.
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B pexume ebibopa u rnipocmMompa napamempa rosb308ameris UMeem 603MOXHOCMb MpocMampu-
8amsb riapamempbl MmeKywe2o MeHr, a makxe nepexoaumb K ripbocmMompy napamempoeg Ha ebilie- U HUXe-

cmoAwue ypo8HU MEHH0.

B pexume pedakmuposaHusi napamempa rnosib308amersib UMeem 803MOXHOCMb U3MEHSIMb MeKyuwee
3Ha4YeHue ebibpaHHO20 napamempa. [lpu nepexode 8 pexum pedakmupogaHUsi U30bpaxeHue 3Ha4YeHUs

napamempa HayuHaem muz2ame.

BonbwuHcmeo napamempos docmynHO 05 pedakmupo8aHUsi MOsbKO fpu cobirodeHuu 0OHO20 unu

asyx crnedyrouux ycrosud:
e ripeobpazoeamerib 3abriokuposaH copocom ¢hriaza « CHIMue 6710KUPOBKU »,
e yCMaHOB/IEHO NpasuUsibHOE 3HaYeHuUe naposisi docmyna K pedakmuposaHuto napamempos.

B pexume ynpasneHus nyckom / ocmaHoeom dguzamerisi ofib308amerib UMeem 803MOXHOCMb pas-

briokuposams / 3abriokuposamse npeobpaszosamers U 3anycmums / ocmaHo8ume dgu2amerib.

8.3. Ha3HayeHue KHOMOK Knaguamypabl.
KHoriku knaguamypsl ryribma yrnpasneHusi 0603Ha4yeHbl crnedyrouumu cumeonamu (puc 8.1):

A _,0nka «Beepx / Yeenuyumsy,

W _ kHomka «BHU3 / YMeHbWums»,
CBPOC - kHorika «C6poc / Bozepamy,
PEXXUM / BBO — kHorika «Pexxum / Beod».
Ha3sHaueHue KHOMOK 3agucum om pexuma pabomsl Mysbma yrnpasneHus.

* B pexume sbibopa u npocMompa napamempa:

e KHomka «a» - nepexod Kk rpocMompy npedbidyuie2o napamempa mekyweao MeHro. [lpu amom e

cmpoke uHOuKauuu napamempa 6ydem omobpaxambCsi 3Ha4eHuUe 3moao rnapamempa.

e KHomka « w» - repexod K npocmMompy credyrowezo napamempa mekyuieao meHo. lpu amom &

cmpoke uHOuKayuu napamempa bydem omobpaxxambCs 3Ha4YeHUe 3mozo napamMmempa.

BHumaHue!
B npedenax mekyuie20 MeHHo (3a UCKJTIOYEHUEM 2/1a8HO20) rnepexod om npocMmompa oGHO20 napa-
Mempa K dpy2oMy npoucxodum no 3aMKHymomy Kpyay. B anaeHomMm MeHIo npu docmuixeHuu rnepeoul

unu nocnedxell CMPOKU HY>XHO INMOMEeHsImb HalipaeJjieHue nepe60pa napamMmempos.

e  Knonka «Pexum / Beod» 8 0aHHOM peXXUME 8bINoHsiem 08e (hyHKUUU:

0 0Ons pedakmupyeMbiX napamempos8 HaxamueM KHOIMKU 8bI3bI8aemcs PexXumM pedakmuposaHus,
fpu 3momMm ronie 3Ha4vyeHus1 napamempa HaduHaem muzame. HedocmynHeie Ona pedakmuposa-
HUSI napamempbl HE U3MEHSIHOM C80€20 COCMOSIHUSI - 1epexo0 8 pexum pedakmuposaHusi He

npoucxodum;
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0 0519 3a20/108K08 MEHI0 KHorka «Pexum / Beo0» cryxxum 0Onsi 8xoda 8 ebibpaHHOe MeH!o, rocse
ee Haxamusi 8 cmpoke UHOUKayuu napamempa 6ydym omobpaxambcs napamempbs 0aHHO20

MEHI0.

Haxxamue kHonku «C6poc» 8bi3bisaem nepexod (8038pam) U3 meKywieao MeHo K MeHo boriee 8bi-

COKO20 YPOBHSI.

B pexxume pedakmuposgaHusi napamempa:

KHorika « 4 » - ygeniudeHue 3Ha4YyeHUs1 napamempa, 8bibop npedbidyuje20 3Ha4YeHUsT napamempa u3

criucka.

KHorika « w» - YMeHbWeHue 3Ha4deHus rnapamempa, 8bIbop cnedyfoweao 3Ha4yeHus rnapamempa u3

criucka.

Ecnu napamemp yxe docmuz ceoezo rpederibHo2o (MakcumarisHo20 / MUHUMAabHO20) 3HaqYeHUs, peak-

yuu Ha Haxamue He I'IpOUCXOOUfTI.

lMpu 0OUHOYHOM Haxkamuu Ha KHOMKU « 4» U « w» [IPOUCX00Um U3MeHeHue napamempa Ha OOHO

ouckpemHoe 3Ha4deHue. [Npu ydepxaHuu KHornku bornee ceKkyHObl 3Ha4YeHUe napamempa HaduHaem usme-

HAMbCS € asmoMamu4ecKu Hapacmarouweli CKopocmbio.

*

KHonka «Pexum / Beo0d» 8 amom pexxume criy>kum O71s1 YCImaHOo8KU ompedakmupo8aHHO20 3HayeHUsl
napamempa 8 kadecmee Hog8020 U nepexoda 8 pexum ebibopa u npocmompa napamempa. lpu amom

rpeKkpawaemecsa MmueaHue roJjid 3Had4eHUs rnapamempa.

KHnonka «C6époc» - ommeHa pesyrbmama pedakmuposaHusi napamempa u rnepexod 8 pexum ebibopa
u npocmompa napamempa. lNpu amom Ha ducrnee 6ydem omobpaxambCsi 3Ha4YeHUe napamempa,

ycmaHogrneHHoe 0o 8xo0a 8 pexum pedakmupoeaHusi (cmapoe 3HaqyeHue).

B pexume ynpasneHusi nyckom / ocmaHo8om dguzamerisi:

O0HospeMeHHOE Haxkamue KHOMoK «Pexum / Beo0» u « 4 » r1o3eonsiem pa3briokupogams rpeobpa-
308amersib U rpoussecmu nyck dguzameriss 8 coomeemcmeuu co cghopmuposaHHbIM 3adaHuem (ded-
cmeue aHalloeu4YHO ycmaHOoB8Ke /l02u4ecKux cuzHanos «CHsmue bIoKUposKu» U «Pa3pelweHue 3a-

OaHusi»).

OO0HospeMeHHOe Haxkamue KHOMok «Pexum / Beod» U « v » 10380sisiem ocmaHosums 0guaamerib C
3adaHHOU UHMeHcUBHOCMbIO U 3abriokuposame ripeobpasosamerib (Oelicmeue aHasi02u4yHo rocrie-

dosamernibHOMY cbpocy floaudecKkux cueHanos «Pa3peweHue 3adaHusi» U « CHaImMue BrI0KUPOBKU»).

YI'lpaeneHue nmycKom / ocmaHosoM dsuzamerisi ¢ nyrnibma yripaesieHuUs 803MOXXHO, MOJIbKO ecriu onsa

J1106020 U3 fI02U4ECKUX 8X0008 HE HasHaYeHa HU O0Ha U3 aHano2uyHbIx yHkuul (1 - CHamue 6510KUposKu,

2 - PaspeweHue 3alaHusi, 5 - PaspeweHue pabomsbi 1, 6 - PaspeweHue pabombl 2, CM. orucaHue MeHI0
«MHULIMATINSALINS / HACTPOWMKA BXOLOB / JTOTMYECKUE BXO/bl»).
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9.

OnucaHue cmpyKkmypbI U COCmaea MeHio.

| FnABHOE MEHIO

—— MOHUTOP

——{ mucTopus oTkmoYEHWA |

—— VHNLIMATINSALINS |

— YIIPABNEHWE |

— HACTPOVIKA BXOJ0B |

—| AHAJIOIOBbIE BXOAb!

BXO[ VIN1

BX0[ VIN2

BXO[ CIN1

BX0[ CIN2

—| JIOTUHECKUE BXO/Lbl

L LunoPOBOV MOTEHLMOMETP |

— HACTPOVIKA BbIXOZOB |

—| AHAJIOIOBbIE BbIXOAb!

—| WMITYJTIbCHBIE BbIXOOb!

—| TPAH3UCTOPHBIE BbIXOAb!

— PENEVHBIE BbIXOAbI

—— MHOWKATOPbI

L[ IAPAMETPEI OYHKLINA

OYHKLINA 1

OYHKLINA 2

OYHKUMNA 3

QYHKLINA 4

— FIELDBUS |

—| MNAPAMETPbBI MODBUS

—{ AMATHOCTHKA MODBUS

L MAPAMETPbI CAN

—{ BANNACTHBIVI PEBUCTOP

—| ENVHNLIBI USBMEPEHUS

{ TAzIMEP

—| ClrELUMNATIBHBIE PEXXUMBI

—— ABTOHACTPOVIKA

—{ nEPE3ANYCK

HABOP NMAPAMETPOB 1

HABOP NMAPAMETPOB 2

HABOP NMAPAMETPOB 3

HABOP NAPAMETPOB 4

— TEX. PErynIsiTOP

—| SAOATYNK MIHTEHCUB.

—| PEIYIIATOP CKOPOCTU

——| PETY/ITOP TOKA

——1 HABJ/IOLIATE b

—} MAPAMETPbI ABUIrATEJISA

—| MAPAMETPbI SALUNT

L MEHIO HATIALMKA |

Puc. 9.1. Cmpykmypa MeHIo.

75



76

[TIABHOE MEHKO - codepxum 3a20/108KU 8CEX MEHIO 11ep8020 YPOBHS.

MOHUTOP - meHo codepxxum meKywue 3Ha4yeHUsT OCHOBHbIX MNepeMeHHbIX anekmpornpugoda (He

pedakmupyromcsi).

NCTOPUSA OTK/TKOYEHUM - 8 MeHI0 coxpaHsiemcs cocmosiHue ¢hnazoe 3auwum npu 4 nocrnedHux

OMKITIYeHUsIX npeobpa3zosamerisi.

UHUNLIMATINSALINIA - meHio obecnieyusaem Oocmyr K napamempam, ornpedesisiouum HacmpouKu

KaHaros yripassieHusi, 8xo008 U 8bix0008, pexxumos pabombi 0moOesibHbIX Y3108 U 351eKmporpueoda

8 Uesiom.

o YIPABJIEHUE - meHo colepxxum napamempsl, onpedensoujue KoHuaypayuro KOMMIEeKCHO20

ynpaerneHus.

e HACTPOUKA BXO/OB - meHto obecrieqyusaem docmyr K Hacmpouikam 8X00HbIX [UHULI.

AHAJIOIOBbIE BXO/bI - meHto obecniedyusaem docmyi K HacmpoUlikaM aHanno2o8bix 8x0008.

e BXO/[ VINT - meHto codepxxum napamempbl HacmpoUlKu aHano2o8020 exoda VINT.
o BXQO[ VINZ - meHto codepxum rnapamempbl HacmpoUKu aHaso208020 exoda VIN2.
e BXQO/[l CIN1 - meHIo colBepxxum napamempbl HacmpoUKu aHano208020 exoda CINT.
e BXO/L CIN2 - meHIo colepxxum napamempbl HAaCmMpoUKU aHano208020 exoda CIN2.

JIOTUHECKUE BXO/Ibl - meHo codepxxum napamempbl HaCMpPOUKU 8X00HbIX JT02UYECKUX J1U-

Hudl.

LNDPOBOU MOTEHLIMOMETP - meHto codepxum napamemps! NpocpaMmupyemMbiX YCKope-

Hul u npozpaMmupyemMbix hUKCUPOBaHHbIX ypo8Hel 3adaHusl.

HACTPOUKA BbIXOLOB - meHto obecrieyusaem ocmyi K HacmpouKam 6bIXOOHbIX STUHUL.

AHAJIOIOBBIE BbIXOAb! - meHro codepxxum napamempbl HacmpoUku ebixodos LIAT.

UMITYITIECHBIE BbIXOAbI - meHto codepxxum napamempbl HAaCMPOUKU UMY IbCHbIX 8bIX0008.

TPAH3UCTOPHbIE BbIXOLbI - meHo codepxum napamempbl HaCMpPOUKU mpaH3UucmopHbIX

8bI1X0008.

PEJIEVHBIE BbIXO/b! - meHto codepxum napamempbl HacmpoUiku peneliHbIX 8bIX0008.

UHOUKATOPBI - meHo codepxum napamempbl HacmpoUKu fpospamMmupyemMbix UHOUKamo-
pos.

[TAPAMETPbLI ®YHKLINU - meHto obecnequsaem docmyn K napamempam rpo2paMmupyembix

yHKYUU 0519 mpaH3uCMoOpHbIX U pesieliHbIX 8b1x0008 U UHOUKamopos.
o OYHKLINA 1 - meHto codepxxum napamempbl ripoepammupyemol ¢pyHkyuu 1
o QYHKLINA 2 - meHIo co0epxXum napamempsbi pospamMmupyemoll hyHKuuu 2

o OYHKLINA 3 - meHto codepxxum napamempbi ripospammupyemoli pyHkuuu 3



o QYHKLINA 4 - meHio co0epxXum napamempsbi npospaMmmupyemoll hyHKUuU 4
FIELDBUS - meHto obecrniedugaem docmyr K HacmpouUKam KOMMYHUKaUUOHHbIX MPOMOKOJI08.

o [IAPAMETPLI MODBUS - meHio codepxxum Hacmpolku ripomokona MODBUS.

o [OUATHOCTUKA MODBUS - meHto codepxxum cpedcmea QuazHocmuku ripomokona MODBUS.

o [IAPAMETPBI CAN - meHro codepxum Hacmpouku ripomokorna CAN.

BAJI[IACTHbLIN PESUCTOP - meHto codepxum napamemps 6ainacmHo20 pe3ucmopa U HopMu-

POB0O4YHbIE KOHCMaHmabl onsa HacmpoaKu €c0 3awumel.

EONHUNLIEI UBMEPEHUA - meHo codepxxum napamempsi, onpedesnsiouue 8bibop eduHUl U3Me-

peHus 019 omobpakeHUsT rnepemMeHHbIX 371ekmponpugoda.

TAUMEP - meHio obecniequeaem docmyn K ycmaHo8Ke KaneHOaps U 4aco8 peanbHO20 8peMEeHU.

CrHELMNATIbHBIE PEXUMBI - meHo obecriedqueaem Aocmyn K HacmpouUke crieyuaribHbIX pexumos

pabomebl anekmpornpugoda.

ABTOHACTPOUKA - meHio codepxum cpedcmea HacmpolKu asmoMamu4yecko2o pacdema rna-

pamempos peaynsimopos u onpedesieHus napamempos MooKIYeHHo20 0guaamerisi.

[MEPE3AIYCK - meHro codepxum napamempbl HacmpoUku ¢byHKUUU asmomamuyecKkozo [o-

8MOPHO20 BKITHOYEHUS ariekmpornpueoda.

HABGOP TNIAPAMETPOB 1 - meHro obecriequsaem docmyrn K 1-omy Habopy napamempos 3/1eKmpo-

npusoda.

TEX. PEIYJIATOP - MeHto codepxum napamempbl HAaCMpOUKU mexHOo102u4ecKkoao peaynsamopa.

SALOATYUK UHTEHCUB. - meHto codepxxum napamempbi 3adamyuka UHMeHCU8HOCMU.

PEIYJIIATOP CKOPOCTU - meHro codepxxum napamempbl HaCMpOUKU peayrisimopa CKopocmu.

PEIYIIATOP TOKA - meHIo colepxxum napamempbl HaCmMpoUKU peayrnsmopa moka.

HABJIKOOATE]Ib - meHo codepxxum napamempbl HacmpoUku Habrodamesiss COCMOSsIHUS repe-

MEHHbIX sneKmponpueoaa.

[MTAPAMETPBI ABUITATEJIA - meHro codepxum napamempsbl dguzamerns, Heobxodumble Oris pa-

6ombi cucmembl yripasrieHusl.

TMTAPAMETPbI SALLUNT - meHro codepxxum rnapamempsb! 3auum 371eKmporpusoda.

HABGOP NMAPAMETPOB 2 - meHto obecrieyusaem Aocmyri KO 2-oMy Habopy rapamempos 3/1eKmpo-

npueoda (cocmas meHo aHanoaudyeH HABOPY NAPAMETPOB 1).

HAGOP TAPAMETPOB 3 - meHro obecriedusaem docmyn K 3-eMmy Habopy napamMempos 371eKmpo-

rnpusoda (cocmas meHto aHanoeudeH HABOPY NMAPAMETPOB 1).

HAEOP TNAPAMETPOB 4 - meHto obecriequsaem docmyn K 4-omy Habopy napamempos 371eKmpo-

npueoda (cocmas meHo aHanoaudyeH HABOPY NAPAMETPOB 1).
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o MEHKO HAJTIAOYUKA - meHio codepxkum AoronHUmesibHble napamempsb!, Heobxoo0umbie Orisi Hanao-

KU npeo6pa306amenﬂ 8 3a800CKUX ycriosusx.

lMpu onucaHuu cocmaea MeH UCMOob3yomcs criedyrowue ampubymei:

@ - 3a20J1080K MEHHI

® - He pedakmupyembill mapamemp, CyXum moJsibKo 071 0mobpaxeHus
meKyweao 3Ha4yeHuUs nepemeHHol anekmponpueoda

® - napamemp docmyneH Oris pedakmuposaHUs MOJIbKO MpuU 6I0KUPOBKe
npeobpasosameris cbpocom ¢bniaza "CHamue 6rokuposku”
) - napamemp docmyreH 07151 pedakmupoeaHUusi MosbKO rpu 8gode
naporsisi nosib3osamerisi
@ - napamemp omobpaxxaemcsi moJsibKo rpu 8800e aposis MofbL30eamerisi
‘x - napamemp omobpaxaemcsi moJibKo rpu e8ode naporsisi Harnad4yuka



9.1. JIABHOE MEHKO

3a20/1080Kk MEHIO MPOCMOMpPa OCHOBHbLIX MEPEMEHHbIX 3nekmpornpusoda

g

3a20/1080K MEHIO MPOCMOMpPa COCMOSIHUSA ¢hriazo8 3awum
\_1pu 4 nocrnedHUX OMKIKYEHUSX

A
|
I

A iv

-

3az201080k MeHI0 napamempos uHuyuanusayuu 3/75Kmponpueoaa

A

A iv

3az201080k MeHI0 crneyuaribHbIX pexumoe paﬁombl 3neKmponpueoOa

h . A

- |

y

3azonosok meHio Habopa napamempos 2

o A

-

3a20/1080k MeHI0 napamempos Hanadyuka

N

.

Puc. 9.2. (nasHoe MeHIo.
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9.2. MOHUTOP

N

rnepemeHHou
\_eP

J

MeHoseHHoe 3Ha4YeHue moka a3l U cmamopa, A

at 4

at

(e

Pezynupyemasi mexHomoau4eckas nepemeHHasi

(e

MeHoseHHoe 3HauyeHue moka gasbl V cmamopa, A

[

At 54

At

Ckopocmb epaujeHusi pomopa, ob6/muH (pad/c, ')

MeHoseHHoe 3Ha4YeHue moka passl W cmamopa, A

At [

At vV

Helicmsytoujee 3HaueHue moka ¢hasbl cmamopa, A

YpoeeHb cuzsHana Ha aHanozosom exode VIN1, B

at

at 54

54

BnekmpomazHUMHbIlU MomeHm 0sueamensi, Hv

YpoeeHb cuesHana Ha aHanozosom exode VIN2, B

At [

at vV

i
MaHoseHHOe 3Ha4YeHue akmusHoU cocmasssowel
\_8exmopa moka cmamopa, A

YpoeeHb cuzsHana Ha aHanozosom exode CIN1, MA

At

At vV

(o

MeHoseHHoe 3HayeHue peakmuegHoU cocmasnsaruels
\_8eKmopa moka cmamopa, A

YposeHb cuesHana Ha aHanozosom exode CIN2, MA

(&

\Temnepamypa uHeepmopa, ep. Llenbcus

(=

at |54 at 154
(vos . . .
Hanpsixerue ¢punsmpa, B CocmosiHue 102u4ecKux exo008
at 1A 4 at A4

CocmosiHue mpaH3UuCmopHbIX U peﬂelele 8b/X0008

at [ d

at 'S4

Temnepamypa ebinpsmumens, 2p. Lenscus

(=

at 54

(e

Yenosoe nonoxeHue pomopa, pad (2pad)

Bpems Hapabomku npeobpasosamens, 4

2| 0leoll8allec) o) 60 80 20 xe) 0

At [

At vV

Helicmsytoujee 3HayeHue nuHeliHO20 HanpsxeHUsi cmamopa, B

\@éj \©®)\ ®/\ éj\ Q\@Q \@éj\ é]\ ®/\ éj\ é)\

Bepcusi npozpammHoz20 obecrieyeHusi

)

P —n

Puc. 9.3. MeHro «MoHumop».

A

e 3adaHue - «3adaHue 10 CKOpOCMU UIU MEexXHO102U4YecKoU nepemMeHHOoU»

Omobpaxaem mekyuwee 3HadeHue 3adaHusi Mo CKOPOCMU epalwjeHuUsi pomopa usniu peaynupyemoul

mexHorio2u4ecKol nepeMeHHoU (8b160p NepemMeHHOU 8HEWHE20 KOHMYypa peaynupoeaHusi ornpeodernisemcs
cocmosiHuem napamempa TexPeaynsmop meHio «HABOP MNAPAMETPOB / TEX. PEIYJIATOP» - cm.
onucarue meHo «MHULIMATINSALUNS / YTIPABITIEHUE»). Napamemp HedocmyneH 05 pedakmuposa-

HUA.
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o TI1- «Peesynupyemas mexHoi02u4ecKas rnepemMeHHas»

Omobpaxkaem mekyuwiee 3Ha4YeHUe peaynupyemMol mexHoIo02u4ecKol nepemMeHHou, uamepsemoe dam-
4Yukom obpammHou ces3u. AHaro2o08oMy 8xody, ucronb3yemomy Or1si 88oda cuzHasa, 0o/mkHa 6bimb Ha3Ha-
yeHa @byHKUusi cocmasesnisouweld obpamHoU ces3u Mo mexHorozudyeckomy napamempy TI1- e MeHro
«MHULIMATIN3ALINA / YITPABJIEHUE». Noka3aHusi mexHosioau4ecko2o damyuka omobpaxaromesi Kop-
PEKMHO, MOJIbKO ecnu pabomaem KOHMyp peaynuposaHusi mexHOI02u4eckol nepemMeHHol (CM. MEHIo
«HABEOP NMAPAMETPOB / TEX. PEI'YJIATOP»). B npomusHoMm criyyae uHOuuyupyemcsi Hyrneeoe 3Hade-
Hue. PasmepHocmb - % (om MakcumaribHO20 yYpO8HS cugHaa obpamHoul cessu). lNapamemp HedocmyrieH

0ns1 pedakmupoeaHus.

o Nr - «Ckopocmb epaweHuUsi pomopa

Omobpaxxaem mekyuwiee 3Ha4yeHuUe CKopocmu epaujeHusi pomopa 0guzamerns. lNapamemp Hedocmy-
neH 0na pedakmuposaHusi. PasamepHocmb - 06/MuH, pad/c unu Iy (onpedensemcsa napamempom Cko-
pocmb 8 meHio « MHULIMATIN3ALINA / EOVNHNLIBI UBSMEPEHVA»).

o [s - «[leticmsyrouee 3Ha4yeHUe moka ¢asbi cmamopay

Omobpaxxaem mekyuwee delicmayroujee 3HadyeHUe ha3zHo20 moka cmamopa. [Napamemp HedocmyrneH

0r1s1 pedaKkmupo8aHUsi.

o M - «BnekmpomazHUmMHbIL MOMeHmM d8ua2amerisi»

Omobpaxxaem mekyujee 3Ha4deHUe 31eKmpoMagHUmHo2o0 MoMeHma 0suzamens. lNapamemp Hedoc-

myneH Oris pedakmupoBaHUs.

e Iq - «MeHOBEHHOE 3HA4YeHUE aKmMUBHOU cocmassisirowel BeKmMopa moka cmamopa»

Omobpaxaem meKyuiee MeHOBEHHOE 3Ha4YeHUe akmugHoU cocmassisiroueli BeKmopa moka cmamopa.
lMapamemp HedocmyneH Ona pedakmuposaHusi, UHOUUUPYeMCs: MOsbKO rpu 88o0e aposisi nofib3osame-

JIA.

o |d - «MeHOB8eHHOE 3Ha4YeHUE peakmugeHOU cocmassisouwel 8eKmopa moka cmamopa

Omobpaxaem mekyujee MeHOBEHHOE 3Ha4YeHUe peakmueHol cocmasssowell eekmopa moka cma-
mopa. Napamemp HedocmyneH Ons pedakmupogaHusi, UHOUUUPYEMCsT MosibKO rpu 8800e rnaposisi rosib-

3o08amelis.

e Udc - «HanpsixxeHue chunbmpa»

Omobpaxkaem mekyujee 3Ha4YeHUe HarnpsikeHUss Ha KoHOeHcamopax ¢unbmpa. Napamemp Hedocmy-

reH 0151 pedakmupo8aHUs.

o " uHe - « Temnepamypa uHeepmopax»

Omobpaxaem mekywee 3Ha4YeHuUe memrnepamypbl Cuio8020 uHeepmopa. lMapamemp HedocmyreH

0151 pedakmupoBaHuUsi.

o ebinp - « Temnepamypa ebinpsMumerns»

Omobpaxxaem mekyuiee 3Ha4eHUe memnepamypbl CUI08020 8binpsimumerns. lNapamemp HedocmyneH
0ns1 pedakmupoeaHusi.
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o Ar - «Y2/1080€e nonoxeHue pomopa

Omobpaxxaem mekywiee 3HadyeHUe yerio8020 osoxeHuUs: pomopa. Mapamemp HedocmyneH Ons pe-
GakmupoeaHusi, UHOUUUPYemcsi moJsibKO rpu 8800e naporisi rnonb3oeameris. PasmepHocms - pad unu ep
(onpedensgemcsi napamempom Yeon 8 meHo « MHULIMATINSALINA / EAVHNLIBI UBMEPEHUA»).

e Us - «[lelicmsyrouiee 3Ha4YeHUe NIUHEUHO20 HarpsXKeHuUsi cmamopay

Omobpaxaem mekyuwee Oelicmeyroujee 3Ha4yeHue UHelHo20 HanpsixeHuss cmamopa. Nlapamemp He-

OocmyneH ons peOaKmupoeaHUH, UHauuupyemc;l MOJIbKO ripu ss00e rnaporsis roJjib3oeameris.

o Ju - «M2HOB8EeHHOE 3HaYeHUe moka ¢asbl U cmamopa»

Omobpaxaem mekyuee MeHO8eHHoOe 3HayeHue moka ¢passl U cmamopa. Napamemp HedocmyrieH

0ns pedakmupogaHusi, UHOUYUPYyemcss mosbKo rnpu 8800e naposis Hanadquka.

o Jv - «M2HOoBEeHHOE 3HaYeHuUe moka gpasbl VV cmamopay

Omobpaxxaem mekyujee MeHOBEHHOe 3HadyeHue moka ¢hasbl V cmamopa. Mapamemp HedocmyrneH

0151 pedakmuposaHusi, UHOULUUpYyemcs moJibKo npu 8800e naporis Hanad4yuka.

e lw - «MeHoBeHHOEe 3HaYeHUe moka ¢basbl W cmamopa»

Omobpaxaem mekyujee M2HO8eHHOe 3HayeHue moka ¢hasbl W cmamopa. Mapamemp HedocmyrneH

0ns pedakmupogaHusi, UHOUUUPYyemcsi mosibKo rfpu 88o0e rnaposis Hanadqyuka.

e VIN1 - «YposeHb cucsHana Ha aHarnoz2oeom exode VIN1»

Omobpaxxaem mekyuwull ypoeeHb cueHasa Ha aHanoz2oeom exode VIN1. lNapamemp HedocmyneH Ons

pedakmuposaHusi, UHOUYUPYeMCsT MOoJIbKO rpu 8800e raposis rofib308ameris.

e VIN2 - «YposeHb cusHana Ha aHarnozoeom exode VIN2»

Omobpaxaem meKkyuwul ypoeeHb cugHasna Ha aHarnozoeom exode VINZ2. Napamemp HedocmyneH Ons

pedakmuposaHusi, UHOULUPYemMCcs MoribKO fpu 88ode naposisi Monb308ameris.

e CIN1 - «YposeHb cuzHana Ha aHano2o8om exooe CIN1»

Omobpaxxaem mekywul ypoeeHb cugHasia Ha aHanozoeom exode CIN1. Mapamemp HedocmyneH Ons

pedakmuposaHusi, UHOUUUPYyemcs mMoJsibKO fpu 8800e raposis nofib308ameris.

e CIN2 - «YposeHb cugHana Ha aHaso2oeom exode CIN2»

Omobpaxkaem mekywul ypo8eHb cueHana Ha aHanozoeom exode CIN2. lNapamemp HedocmyrieH 05

peOaKmupoeaHug, UHOUL(UpyemCFI MmOoJibKO ripu 88o0e rnaporsis rnoJsib3o8amelvis.

e LIN - «CocmosiHue j102u4ecKuX 8x0008»

Omobpaxaem mekyujee cOCMosiHUE 5102U4eCKUX 8x0008. AKMUBHbLIU ypOBEeHb cuzHana Ha Joaude-
cKkomM gxode UuHOUUUpPyemcsi CUMB80JIOM, coomeemcmeayruwum Homepy chusudeckol nuHuu: LINT - 1, LIN2 -
2, ..., LIN9 -9, LIN10 - A, LIN11 - B, LIN12 - C. lNaccugHbili ypo8eHb cuzaHana uHouyupyemcs 3aKkpaleH-
HbIM MPSAMOY20/IbHUKOM 8 coomeemcmaeyrowleli nosuyuu. MNapamemp HedocmyrneH 015 pedakmupoeaHUus,

UHduuupyemc,q MOJibKO ripu 8so0e rnapoJsis rnoJsib3o8amelJis.
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e TO RO - «CocmosiHue mpaH3UuCMOpPHbIX U perielHbIX 8bIX0008»

Omobpaxaem mekyuiee coCmosiHuUe mpaH3UCMOPHbLIX U peneliHbiX 8bIXx0008. AKMUBHOE COCMOsIHUE
8bIxo0a UHOUUUpPYyemcsi CUMBOJIOM, coomeemcmeayruwum Homepy ¢usudeckol nuHuu: TOT1 - 1, TO2 - 2,
TO3 -3, TO4 - 4, RO1 - 1, RO2 — 2 (cm. meHio « MHULMATIN3ALMS / HACTPOUKA BbIXOAOB»). Mac-
CUBHOE cocmosiHUe 8bixo0a UHOUUUPyemcs: 3aKpalleHHbIM MPsIMOY20/IbHUKOM 8 coomeemcmeayrouels rno-
3uyuu. NMapamemp HedocmyrneH Ona pedakmuposaHusi, UHAUUUPYemcsi MosibKo npu 8800e naposisi nofib-

308ameriA.

o 2004.02.24 18:45:59 - « Tekywiasg 0ama u epemMs»

Omobpaxaem mekywyto damy u epems. [Napamemp HedocmyrneH O0ns pedakmuposaHusi, UHOUUUPY-
emcsi MoJIbKO 8 UCIMOJSIHEHUSIX C yCMaHOB8/IeHHbIM maliMepoM peasibHo20 8peMeHU. YcmaHoeKa npou3eo-
dumcs 8 meHio «MHULIMATINSALIMS / TAUMEP». ®opmam npedcmasnieHusi - 200.MEeCAU.YUCo ya-

CbI:MUHYMbI:CEKYHObI.

. HaQa60mKa - «Bpemsi Hapabomku npeobpasosamerisy

Omobpaxaem mekyuwee spemsi Hapabomku rpeobpaszosamens. [Nlapamemp HedocmyrneH Onsi pedak-
muposarus. Ycrionib3yemcsi Ot KOHMPOsis epachuka npoeedeHusi peanamMeHmHbix pabom U 3ameHbl y3-

108 rpeobpasosamersi.

e [10 - «Bepcusi npocpamMmMHo20 obecrieyeHusi»

Omobpaxkaem sepcuro MpospaMmMHO20 06eCredyeHus], 3a2Py>XeHHO020 8 MUKDOKOHMPOJIIEPL! CUCMEMbI
ynpasesneHusi. MNapamemp HedocmyrieH Onsi pedakmupoegaHusi. ®opmam npedcmaesneHus: mun yecmpolicm-

8a - HOMUHaJsIbHbIU 8bIXOOHOU MOK rpeobpasosameris (8 amnepax) - 200.MeCsy,. HUCIIO.

O603Ha4yeHue Tun ycmpolicmea
VIC BeKkmopHbIl acuHXpOHHbIU 351eKmponpueod ¢ 0am4yukom obpamHOoU ¢esi3u Mo CKopocmu
VSC BeKmopHbIU CUHXPOHHBIU 351eKmMpornpueod ¢ 0am4yukom obpamHOU ¢esi3u Mo CKopocmu
VIO BekmopHbIl acuHxpoHHbIU 351eKmpornpueod be3 damyuka obpamHoU €8s13U 1o ckopocmu
VSO BeKkmopHbIl CUHXPOHHBIU 351eKmpornpueod be3 damyuka obpamHoU €8s3U 1o ckopocmu
SIO ACUHXPOHHbIU 351€KMponpueod Co cKarnspHbIM yrpasrneHuem 6e3 Oamyuka obpamHol
€853U 1o ckopocmu
VR Pekynepamop ¢ 8eKmopHbIM yripasrieHuem
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9.3. UCTOPUS OTKIIIOYEHNUU

(:

(i

S i
OmkrodeHue 04.02.24 18:45 OmeknoyeHue -1
J/
Al 54
S N
OmekmtoueHue 04.02.23 22:50 OmkrodyeHue -2
J /
At vV
®\ ..... ®\
OmekroyerHue 04.02.23 08:15 OmkrioyeHue -3
_/ _/
at 54
: S S
OmekmouerHue 04.02.22 14:02 OmkrioyeHue -4
/ 4

P

6)

Puc. 9.4. MeHo «Micmopusi omknrodeHuli» 0ns ucrionHeHud N4 ¢ madmepowm (a) u 6e3 matimepa (6)
pearibHo20 8peMeHU.

B meHo COXpaHsdemcs coCmosHue cpnaaoe 3awum ripu 4 rocsiedGHUX OMKITHYEHUSIX. I7pu exode 8 Me-

HI0 nepeoli omobpaxkaemcsi cmpoka ¢ uHghopmauyuell 0 nocriedHeM OMKIIYEHUU, 3ameM - npednocneo-

HeM u m.0. Bo3amoxHbI 2 gapuaHma ¢hopmama ripedcmaessieHusi 0aHHbIX:

* B ucnonHeHusix ¢ ycmaHo8/1eHHbIM matmMepoM peasibHo2o spemeHu (Puc. 9.4.a):

e [lo3uyuu 1 + 6 - cocmosiHue ¢hbriazo8 3awum npu OMKIIYEHUU,

o [losuyuu 7 + 14 - dama omkrtodeHus (200.Mecsy.4yucrio),

o [losuuuu 16 + 20 - 8pemsi OMKITHOYEHUS (Yachbl:MUHYMbI).

* B ucnonHeHusix 6e3 mativepa peasnbHo20 epemeHu (Puc.9.4.6):

° losuyuu 1 + 6 - cocmosiHue ¢hriazos 3awum rpu OMKIOYeHUU,

o  [losuyuu 19 = 20 - Homep omkrodeHust (-1 — nocredHee, -2 — npednocnedHee u m.0.).

lMapamempbi MeHo HedocmyiHbl O5isi pedaKmuUpPO8aHUs.
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9.4. UHULINATIN3ALINA

N

N N
® )
AKkmusHbIli Habop napamempos 8 3a2011080K MEHIO HaCMPOUKU 8XOOHBIX MUHUL
J \\ . : )
at A d A= ! I %
[. - . PN | + 4
i e T \\
Hacmoma modynsayuu, Iy,
382071080k MEHI0O HaCMPOUKU 8bIXOOHbIX TUHUL
At 7Y T v,
! I J
A vV
HomuHanbHoe HanpsixeHue ¢unbmpa, B 8) H \\
at vV ;
pen ~ 322071080k MEHIO HaCMPOUIKU KOMMYHUKaUUOHHbIX [POMOKOII08 )
i vy T J
! I _/
Kod docmyna 0ns pedakmuposaHusi napamempos rosb3oeamersi ) -~ Ao | + v ~
2
at 54 N
(e N
3azor08ok MeHto napamempos bannacmHozo peucmopa )
7y T J ')
Kod docmyna dns pedakmuposaHusi napamempos Hanaoku ! I
Y, A vV
54 (- § o g \\
: 3a201080k MeH!0 8bibopa eAuHUL, usMepeHus
C6poc Hacmpoek rnonb3o8amerns 8) \\ ? I J JJ
at 54 A vV
I N\ I — N
N
322071080k MeHI0 HACMPOUIKU KOHgbU2ypauuu KOMIIEKCHO20 yrpasieHust ) \3320/7030'( MEHIO YCMaHOBKU KaneHOapsi U Yacos peasibHo20 8pemMeHu
/
7Y T J 7Y T J
! I ! I J

Puc. 9.5. MeHro «MHuyuanusauyus».

e Habop napamempos - « AKmugHbIl Habop napamempos

lMossonissem akmusu3uposams 00UH U3 YembIpeX 803MOXHbIX Habopos napamempos. Homep ebibpaH-
HO20 (akmueHoeo) Habopa omobpaxaemcsi makxe 6 no3uyuu 19 cmpoku UHOUKaUuu COCMOSIHUSI
(puc.8.2). MNapamemp docmyneH Ornsi pedakmuposaHusi npu cbpoce ¢hraca « CHAMuUe b6IIOKUPOBKU» U 880-
Oe naposs rnonb3oeamerisi. 3Ha4eHue o ymondaHuio - 1. AKmusu3uposams HyXHbIl Habop napamempos
MOXHO makxe KombuHayuel cusHaroe Ha sioa2udeckux exolax. [ns amoeo 08ymMm ro2uvyeckum exodam
O0mKHbl  6bimb  HasHa4yeHbl coomeemcmeyruwue yHKYUU ¢ Homepamu 14 u 15 (meHro
«HMHULIMATIN3ALINS / HACTPOMKA BXOLOB / JTOTMYECKUE BXO/bl»).

e F mModynauyuu - «Yacmoma mooynayuu»

Onpedensiem cpedHro Yacmomy rnepekrodeHuli eeHmurnel 8 ¢hase |IGBT-uHeepmopa. lNapamemp
docmyneH 0nsi pedakmuposaHusi npu cbpoce ¢hrnaza « CHImue 6ri0KUpPoBKU» U 8800€ Naporisi nofb308a-
mens. Moxem 6bimb ycmaHosrnieH e npedenax om 2500 6o 16000 My ¢ wazom 500 y. SHavyeHue no
ymondaHuro - 5000 y. lNpu yeenuveHuUU Yacmombl MOOYISUUU CHUXAarMCS fnyfbcayuu moka u ypo8eHb
wyma 0suzamernisi. Criedyem y4yumbi8amb, 4Ymo MpU 3MOoM 803pacmaiom romepu 8 UHBEPIMOPE U CHUXa-

emcs nepeapy3o4Hasi crnocobHocms ripeobpasogamerisi o MoKy (cMm. pasden 3).
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e Udc HoM - «HoMmuHanbHoe HanpskeHue ubmpar

Onpedenisiem HOMUHarIbHOE 3HaYeHUe HanpsiXkeHus Ha exode IGBT-uHeepmopa. MNapamemp docmyrneH
0ns pedakmuposaHusi rpu cbpoce raza « CHAmMue 6510KUposku» U 8800e naporsisi nonb3osamerns. Mo-
x)em 6bimb ycmaHosseH 8 npedenax om 500 do 650 B. Mpu numaHuu npeobpasoeamesiss om mpexgas-
Holi cemu ~380 B ycmaHaenueaemcsi 3HadeHue no ymosndaHuro 540 B. lNpu ucronb3o8aHuu pekynepa-
mueHoz2o 6510ka ycmaHaesnueaemcsi 3HayeHue, Coomeemcmeywee €20 8bIXOOHOMY HarpsKeHU (Ho-
MuHanbHoe 3HadeHue 600 B). lNapamemp ucrionb3yemcs 0 ornpedesieHUs «MoYKU ocriabrieHus rnons», a

makXe asmomMamu4yecKo20 pacdema o2paHu4yeHul peaynamopa moka.

e [laposb - «KoO docmyna Onsi pedakmuposaHusi napamMmempos nosib308amesisi»

Codepxxum nocrnedHee ycmaHOBIIEHHOE 3HavYeHue Uyughposozo koda. [Jocmyn k pedakmuposaHuio rna-
pamempa He oz2paHuYeH. Mcrionb3yemcs Onsi 3alyumbl HACMPOEK 31eKmMpornpueoda om HecaHKUUOHUPO-
8aHHO20 docmyra ycmaHO8KOU Mpou3e0osibHO20 3HavYeHuUs. PedakmupogaHue U omobpaxeHue napamem-
po8, 3alyUUieHHbIX MaposieM rob308ameris, 803MOXHO MOJILKO MpuU 8800e yHUKalbHO20 Ko0a, Aersito-

wjeeocs naposieM U ykasaHHo20 8 corpoeodumeribHolU OOKyMeHmayuu.

e [laposib Hanaodku - «Kod docmyna Onsi pedakmuposaHus rnapamempos HanaoKu»

Codepxum nocriedHee ycmaHoB/IeHHOe 3HadyeHue Kola naposs. [JJocmyn Kk pedakmuposaHUuro napa-
mMempa He ozpaHu4eH. Mcnonb3yemcsi Ons 3aujumsl 3a800CKUX Hacmpoek rpeobpasosamesia om He-
CaHKUUOHUpO8aHHO20 docmyra ycmaHOBKOU Mpou3eosibHO20 3HadYeHuUsl. PedakmuposaHue u omobpaxe-
HUe napamMempos, 3alyuUeHHbIX naponem HanaoKu, 803MOXHO MOJMbKO fpu 8800e YHUKarbHO20 KoOa.
lpu amom makxe npedocmasnssemcs ocmyn K pedakmuposaHuro napamempos, 3aujuleHHbIX naponem

r10J/ib308amelis.

e C6poc Hacmpoek - «Copoc Hacmpoek nosbL308amerisi»

lMo3sonsiem ommeHUmMb 8ce HacmpoUKu, 8bIMNOMIHEHHbIE Mosib3oeamerniem. [lpu amom 3azpyxaromcsi
3Ha4YeHus napamempos o ymosndaHuro (0nsi 0aHHO20 muriopasmepa rpeobpasoeamerns). lNapamemp
docmyneH 0ns pedakmuposaHusi rpu cbpoce pnaza « CHIMuUe 610KUposKu» U 8800e naporis rnosb3o0ea-
merns. SHavyeHue no ymondaHuro - “BbIKIT”. Cépoc Hacmpoek akmueu3supyemcsi ycmaHO8Kol 3Ha4yeHust
napamempa “BKJT". [Tlepesod napamempa 8 UcXO00HOe cOCMOsiHUEe Mpou38ooumcsi cucmemou yrpasieHus

asmomamu4ecku.
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9.5. YIIPABJIEHUE

DN

Bbibop ¢pyHkyuu aHanozoeozo exoda VINT
\e KOHgbu2ypayuu KOMI/IeKCHO20 yrnpasneHusi

at [ d

Bbi6op ¢hyHkyuu aHanozoeozo exoda VIN2
\ 8 KOHGbu2ypauuu KOMIMIEKCHOZ0 yrpasieHust

at [

Bbibop ¢pyHkyuu aHanozoeozo exoda CINT
\ & KOHgbu2ypayuu KOMI/IeKCHO20 yrnpasneHusi

at [

(i

Bbi6op ¢hyHkyuu aHanozoeozo exoda CIN2
\ ¢ KOHGbu2ypauuu KOMIMIEKCHOZ0 yrpasieHust

at [ d
Bbi6op ¢hyHKYUU aKmueHO20 rpoepammMupyemMoz0 ypOosHs
\ & KOHgbu2ypayuu KOMI/IeKCHO20 yrnpasneHusi & )
alt [
(ma " 3 g o @

Bbi60p thyHKUUU aKMUBHOZ0 MPO2PaMMUPYEMO20 YCKOPEHUST
8 KOHGhU2ypayuu KOMIMIEKCHOZO0 yrpasneHusi )

~—

Puc. 9.6. MeHro «YrnipaeneHuey.

MeHto nosgosnsiem 6bINoHUMb HacmpoUKy KOHGbuaypauuu KOMIIIEKCHO20 yrpasieHusi Ol peweHus

3adayu peaynupogaHus mou unau UHoU rnepemeHHoU.

KomnnekcHoe ynpaeneHue - yrnpaeneHue, ¢hopMupyemMoe 8 pesynibmame CO8MeCcmHO20 UCrob308a-

HUS1 cu2Haros8 C aHaso208bix U Jloaudeckux exo0oe 8 mpebyemol O nonb3oeameris KoHguaypayuu.

AnemeHmMamu, hopMupPyOUWUMU KOMIIEKCHOE yrpasrneHue, siefsiomcs:

0 VIN1, VIN2, CIN1, CIN2 - aHanozosbie 8x0o0bl (Hacmpausaromcs 8 meHro «UHULIMATINIALINA /
HACTPOUWKA BXOOOB / AHATIOIOBbIE BXObl»),

0 CTYIEHb - npoepammupyembie yposHu 3adaHusi (Hacmpausaromcsi 8 MeHro «MHULIMATINSALINA /
HACTPOUWKA BXOOOB / LIN®P. MOTEHLIMOMETP»),

0 YCKOPEHMUE - npoepammupyembie yckopeHusi (Hacmpaugaromcs 8 meHwo «UHULIMATINSALINA /
HACTPOUWKA BXOOOB / LIN®P. MOTEHLINOMETP»).

Ans kax0o20 anemeHma 8 KoHgu2ypauyuu KOMIMIIEKCHO20 yrpasrieHUs Moxem bbimb Ha3HavYeHa o0Ha
U3 GbyHKUUU OMHOCUMEsIbHO MepeMeHHOU, peaynupyemMol 8HEWHUM KOHMYPOM CUCMeMbl yrpasrieHust
(puc. 9.7):

e Nr+ —cocmasnsowas 3adaHusi Mo ckopocmu,
e Nr+ —koagppuyueHm macwmabuposaHusi 3a0aHusi o CKOpocmu,
o TI+ - cocmasnsrowas 3adaHusi Mo MexHoI02u4ecKkol nepemMeHHod,

o TIM+ —kosghgpuyueHm macwmabuposaHusi 3adaHusi o MexHosrIo2udeckol nepemMeHHoU,
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e TI1- — cocmasnsowasa obpamHoU c853U MO0 MEXHOI02UYECKOU rnepemMeHHoU (morbko Ons aHa-
J10208bIX 8x0008),

e 1 & -3adaHue no yposHio 8HewHe20 mokoozpaHu4eHuUsi (MosibKO Ansi aHano208bix 8x0008).

SnemeHmbI, He UCMOMb3yeMble 8 KOHgU2ypauyuu KOMIMIIEKCHO20 yrpaeneHus, criedyem nepegecmu 8
raccusHoe CocmosiHUe (8 rofie 3HayeHusi coomeemcmeyrolezo napamMempa OO/KHbI 0mobpaxambcs

3aKpaweHHbIe MPSIMOY20/IbHUKU).

SnemMeHmMbI KOMIMIEKCHO20 yrnpassieHusi, KOmopbiM HasHauyeHb! (OyHKUUU, HEe OMHOCAWUECs K rnepe-

MeHHOU, peaynupyemoli HeWHUM KOHMYPOM CUCMeMbI yripaenieHus!, U2HopuUpyomcs.

Mo ymonyaHuro aHanozogomy exoly VIN1 HasHavyeHa ¢byHkyusi 3adaHusi no ckopocmu Nr+, ocmarib-

Hbi€e 8X00bl HE UCIO/b3YHMCH.

L5 eblqUCIeHUSsT KOMIIIEKCHO20 yrpasieHusi cHavasa rnpou3sodumcsi C/I0KEHUE 8CEX COCMAaBSFoULUX
3a0aHusi rnepemMeHHOU 8HeWwHe20 KoHmMypa peaynuposarusi (Nr unu TI1) co 3Hakom “+”, yMHOXeHUe CyMMbl
Ha KoaghgpuyueHm macwmabuposaHusi 3adaHusi (cocmasnsruue co 3HakoMm “+”), a 3amem ebidumaHue U3

“ 9

ros1ly4eHHo20 pe3yribmama cocmasssiouux obpamHol ces3u co 3HakoM “” (cMm. puc. 9.8).

QyHkyuo MacwmabuposaHusi ydobHO ucnonb3oeams pu HeobxodumMocmu U3MeHeHuUsi duarna3oHa
8X00H020 cu2Hana 3adaHusi 8 ripouecce pabomsl arniekmpornpueoda b6e3 U3MeHeHUs HaCMpPOoeK coomaem-

cmeytoujezo exoda (cm. puc. 9.9).

lMpu nocmpoeHuu 8HeWHe20 KOHMypa peaynuposaHusi mod unu UHol nepemeHHOlU coomeemcmayio-
wum obpasoM Hacmpausaemcsi cmpykmypa cucmemsl yrpasneHusi. [ns amozo ucrionb3yemcs napa-
memp TexPezynsmop (meHio «HABOP NAPAMETPOB / TEX. PEIYJIATOP»), onpedensrowul Hanu4due
8 CIMPYKMmMype mexHOI02U4ecKko20 peaynsimopa. BrnusHue cocmosiHusi 3moeo napamempa Ha cmpykmypy

cucmemsbl ynpaesneHus rnpousnaocmpuposaHo 8 mabnuuye 9.1 u Ha pucyHke 9.7.

B 3rIB ucnonHeHusi 5 omcymcmayem pexum pasoMKHYmMo20 KOHmMypa CKopocmu U KOHmMyp peaysiu-

poeaHuss MOMeHma He Moxxem ObImMb BHEWHUM.
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Tabnuuya 9.1

lNepemeHHasi
GHeLWHE20 Cmpykmypa lNapamemp
KOHmMypa cucmembl yrpaeJsieHusi TexPezaynssmop
peaynuposaHusi
Ckopocmb
8pauweHust TexHomozu4eckuli pe2ynsimop OMKImoYeH BbIKT1
pomopa
TexHonoauyeckuli peaynnsimop 8KIIHYEH
TexHonozuyeckas | (obpamHas ces3b — MexHono2uyeckuli amyuk 4epe3 aHarso- BK/1
rnepemeHHasi 208bIl uHMepgelic)
SnemeHmsl (DyHKgLIU I'IocmgoeHue 8HeWHea0 KOHmMypa peaynupogaHus

3adaHue ypoeHs 8HeWHe20 MoKoo2paHUYeHuUsi

3adaHue 3adaHue
o ckopocmu o MoMeHmy
TexHonoau4eckuti 3adamyuk Peaynsmo,
YckopeHue VAmop
peaynsimop UHMeHcusHoCMU ckopocmu
CTyneHb

) 4

\ 4
A 4

A 4
\4

—

S
T

o— TMN- —o Y 7/ ‘TexPerynﬂTop BKI/BbIKI1

Puc. 9.7. KoHbuaypayusi KOMIeKCHO20 yrpasneHusl.

Ecnu eHewHUM KOHMYPOM yripaesieHUs £Aerifdemcsd KOHmyp pecyriuposaHus mexHosio2u4ecKol repe-
MEHHOU, mo cueaHarsn O5pamHOlj cesi3u esodumcsi 8 cucmemy ynpasrieHus 4epes3 OOUH UJU HECKOJIbKO aHa-

J10208bIX 8X0008 (COOMBEMCMBYWUM 35ieMeHmam HasHavYaemcsi oyHkyusi TI1-).

* 3adaHue ypo8Hs BHeUWHE20 MOKOO2paHUYEeHUS

Lnsa nobozao u3 aHanoezoebix 8xodoe Hapsdy ¢ 3adaHueM CKOpocmuU UsU mMexXHOo02u4eckol nepemeH-
HoU Moxem b6bimb 8blbpaHa byHKUUSI 3adaHuUsi YPOBHS BHEWHE20 MOKOO2paHU4YeHUs (3HadeHue napa-
mempa 1&). Mpu amom yposeHb mMoKooepaHuyeHusi, 3adaHHbIl napamempom BrewHee & (meHio
«MHULIMATIN3ALUMS / HACTPOUKA BXOAOB / LUN®P. MOTEHLIMOMETP») u ebi3bieaembili fo2uyde-
CKUM cuzHanom «BHewHee moKooepaHUYeHUe», U2HOPUPYyemcs. Ypo8eHb 8HEWHE20 MOKOO2paHUYeHUs!

Moxxem 6bimb 3adaH MOJIbKO N0 0OHOMY U3 aHasio208bix 8x0008, Moamomy 8bibop daHHOU YyHKUUU Orsi

Kaxdo20 rnocnedyruje20 aHano0208020 8xoda nepesodum npedbidyuull 8xo0 8 naccueHoOe CoCMosiHUE (8
ronie 3Ha4yeHuUsi coomeemcmeyuweeo napamempa omobpaxatomcsi 3aKpaweHHbIE PSMOY20/1bHUKU).
Pexum eHewHe20 mMoKoo2paHU4YeHUsi Moxem Obimb akmueu3upogaH He3agUCUMO Om CMPYKmMypbl CUC-
memb! yripasneHusi, mo ecmb rnpu ompabomke snekmpornpugodom 3adaHusi o CKOPOCMU UilUu MexHOIo-

audeckol rnepemeHHoL.
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Ha puc.9.8 npusedeHb! rnipumepbl KOHGbU2ypayuu KOMIMIEKCHO20 yrpasrneHusi 0 cmpykmyp ¢ eHelw-

HUM KOHMYPOM peaynuposaHusi mexHonoaudeckol nepemeHHol (a) u ckopocmu (6). Ha pucyHke npuHs-

mbi criedyoujue 0603HaYeHUs:

0 TP — mexHonozau4yeckul peaynsimop,

0 3U - 3adamyuk UHmMeHcusHoCcMu,

0 PC - peaynsmop ckopocmu.

3adaHue no
mexHooau4eckol

3adaHue o
MoMeHmy

PerCkopoctu
BKN

PC

—»

Bbluncnurens
nepeMeHHbIX
nasuratens

3adaHue no
MomeHmy

PerCkopoctu
BKN

PC —>

.
|

Bbluncnntens

| VINt T+ nepemMeHHou
[ VIN2 M+ DS TexPerymaTop
o1 no TP | —» 31
[CIN2 - -
| CTyneHb TN+ Nr
|YCKopeHV|e |||>
a)
[VIN1 Nr+ Sadatiie o
[ VIN2 M TexPenymerop
[ CIN1 TS
[cIN2 I
| CTyneHb Nr Nr

| YckopeHne Nr+

3adaHue no ypoeHo
BHEWHE20 MOKOOSPHUYEHUSI

6)

Puc. 9.8. lNpumepbi KOHGbu2ypayuu KOMIIIEKCHOZ0 yrpassieHUs..

nepemeHHbIX
asuratens

Ha puc. 9.9 npusedeHa epemeHHasi duaspamMma ghopMuposaHusi 3adaHusi Mo CKOPOCMU, coomeemcm-

syrouwjasi KOHebuaypauuu KOMIMIIEKCHO20 yrpassieHusi, rnokalaHHou Ha puc. 9.8, 6. Hacmpolika aHano2080-
20 exoda VIN1 ebinonHsemcsi 8 meHio «MHULIMATTIN3ALINS / HACTPOMKA BXOLOB / AHAJIOMOBbIE
BXO/bl / BXOL VIN1». lNpozpammupyembie yposHU 3adaHusi (cmyrneHu) ebibuparomcsi KombuHayuel
cueHarnos Ha noau4eckux exodax LINT-LIN3 (smum exodam & meHio « MHULIMATINZALINS / HACTPOUKA
BXOAOB / JIOMTNMYECKUWE BXO/Mbl» HasHayeHbl pyHkuyuu 9, 10 u 11 coomeemcmeeHHo). [Npoespammu-
pyeMble yCKOpeHUs akmusu3upytomcs 102U4eckUMU 8xo0amu: 8 rosioxumersibHOM HarpasneHuu - LIN4, g
ompuuamernsHoMm - LINS (amum exodam 8 meHio «MHULIMATINIALINS / HACTPOMKA BXOOB /
JIOTNYECKUE BXO/Mbl» HasHayYeHb! chyHkuyuu 12 u 13 coomeemcmeeHHo).

lNMapamempbl MeHI0 docmynHbel Onsi pedakmuposaHusi npu cbpoce ¢priaza «CHIMuUe OrIOKUPOBKU» U

sgolde rnaporsis rosib3oeameris.
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Puc. 9.9. BpemeHHas duaspamma chopmuposaHusi 3adaHusi ro cKopocmu.



9.6. HACTPOWKA BXOOOB

N
N
322011080k MeHI0 HacCMpPOLUIKU aHano208bIx 8xX0008 )
A A T J
- ! I J
A [
(- N
3a2011080K MEHI0 HaCMPOUIKU 8XOOHbIX JI02UYECKUX TUHUL )
< A T J
A= ! I J
A [
~
i : N
3a20/1080K MeHI0 HaCMPOUKU MPO2pPamMMUPyeMbIX YCKOPeHUU
\U yposHeli 3adaHusi )
A T J
\- ! I _J

Puc. 9.10. MeHto «Hacmpolika exo008».

MeHro codepxum HacmpoUKu aHarno2o8biX 8x0008, 8XOOHbIX 102UHECKUX JIUHUL, rpogpaMmmMmupyembiX

ycKopeHul u yposHel 3adaHusi.
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9.7. AHAJIOOBbIE BXOAbl

N
N
3a2011080k MeHI0 HacmpolKu aHano2oso20 exoda VINT )
A A I <)
A 4
(= : RN
N
3a2011080K MeHI0 HacmpoUKu aHano2oeo20 exoda VIN2 )
A= 4 I /)
A A4
e N
N
3a2011080K MeHI0 HacmpoUliKu aHano2oeo20 exoda CINT )
A= 4 I /)
A vV
e N
....... N
3a20/1080K MEHIO HacmpoliKu aHano2oe020 exoda CIN2 )
X I -

Puc. 9.11. MeHro «AHaroz2o08bie 8x00bl».

MeHro codepxxum HacmpoUku aHanozosbix exodos VINT, VIN2, CIN1, CIN2.




9.8. BXO[ VIN1 (BXO/ VIN2, BXO/L CIN1, BXO/ CIN2)

(i

3oHa HeyyscmeumesnsHocmu

e— N (FD\
FlocmonHHan 8peMeHy 8X00HO20 uEMpa YposeHb 8X00HO20 aHan0208020 cueHara, Coomeemcmesyowul Hynegomy
P P 6 ) \YPosHIO 3adaHus unu obpamHoli cessu 6 )
at [ At vV
| 16)
OnopHoe 3Ha4yeHue, coomeemcmeyruee SerHel:I epaHuye QuanasoHa
PaspeweHue/3anpem asmonuHeapusayuu
\SXO()HOZO aHasl0208020 cuzHarna ) J
at [ At vV
8)

\SXOGHOZO aHasl0208020 cuzHarna
at [

P~

(s

BerHﬂﬂ epaHuya Ouana3oHa 8X00HO20 aHas0208020 cuaHarna

at 54

Y —

HuxHss epaHuya duana3oHa 8X00HO20 aHa0208020 cugHana

Puc. 9.12. MeHto «Bxod VINT».

lNapamempbl MeHI0 UCnonb3yromces 019 HacmpoUKU aHaro2o8020 exoda fnymem opMUPOB8aHUS xKe-
naemol 3asucumocmu 3adaroulez2o 8o3delicmeus unu 0bpamHoU 853U 0m ypo8Hs1 8X0OHO20 aHasl02060-

20 cueHana (puc.9.13).

Menro «BXOL VIN1», «BXOL VIN2», «BXOL CIN1» u «BXOL CIN2» aHanosu4Hbl, ux cocmae pac-
cmompeH Ha ripumepe meHro «BXOL VINT»:

e T cbunbmpa - «[locmosiHHasi BpemMeHU 8X00H020 cbusibmpa»

Onpedensem 3HadeHUe MOCMOSIHHOU 8peMeHU Mpo2spaMMHO20 unbmpa 8xo0HO020 aHaI0208020 Cue-
Hana. [ns omkoyeHus ¢punbmpa Heobxodumo ycmaHoeums 3HadeHue napamempa 0. [Napamemp doc-
mynieH Onisi peGakmuposaHusi npu 88o0e naporisi rnosibzogamers. Moxem 6bimb ycmaHoerneH 8 npedesiax

om 0 do 0.5 ¢, wae - 0.005 c. 3nHa4yeHue o ymonyaHuio - 0.005 c.

L 7‘Nr max - «OrnopHoe 3Ha4YeHuUe, coomeemcmeytoulee gepxHel epaHuue duana3oHa 8Xxo0HO20 aHaso-

208020 CucHarna»

e Nr max - «OnopHoe 3Ha4YeHue, coomeemcmeytouee HuxHel epaHuye duana3oHa 8xo0HO20 aHao-

208020 cucsHasna»

Onpedenstom yposHu 3adaHus unu obpamHol ces3u, coomeemcemeyroujue 8epxHel U HWXHel epaHu-
yam Ouarna3oHa HOpPMUPO8aHHO20 8X0OHO20 aHarn0e08020 cuzHana (puc.9.13). UmeHa napamempos u ux
pasMepHoCmuU asmomamuyecku nepegoosimcsi 8 COCMOsIHUS, npusedeHHble 8 mabnuue 9.2, 8 coomeem-
cmeuu ¢ yHkyued, HasHadyeHHol daHHoMy 8xo0y &8 meHro «MHNLIMATINSALINA / YITPABIIEHUE ».
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Tabnuuya 9.2

®PyHKUus OnucaHue NmeHa napamempos PasmepHocmb

Nr+ Cocmaasrnisirowasi 3a0aHusi 1o ckopocmu Nr max, ¥Nr max |o6/muH, pad/c, ly

T+ Cocmasernsirowiasi 3adaHusi o mexvono-| 71T max, YTIM max |% om mMakcumarnbHO20 YpPOBHS

eudeckol nepemeHHou cueHarna obpamHol ces3u

Nr=, T+ | KoagppuyueHm macwmabuposaHusi 3a- 7K max, VK max | 6e3pa3smepHbili
OGaHus Mo ckopocmu unu mexHosioauye-

CKol rnepemMeHHoU

Trn- Cocmasnsiouwass obpamHol ceasu no| 7T max, YTl max | % om MakcumarbHO20 YpPOBHS
J

mexHosio2u4ecKol nepemeHHoU CuUecHarla o6pamHoU Cc8A3U

12 3adaHue Mo ypoeHio eHewHeao mokoo-| T1¢max, 1 ¢max |A

epaHu4eHus

lMapamempsl docmynHbl Onisi pedakmupogaHusi npu cbpoce pnaca «CHamMue 6r0KUposKku» U eg8ode

rnaporis rnosib3oeameris.

. m max - «BepxHss epaHuya duana3oHa 8X00HO20 aHasl0208020 cuzHasay

o U max - «HuxHsisi epaHuua duanasoHa 6X00HO20 aHa0208020 cusHaIay

Onipedensirom 8epXHIO U HUXHIOW 2paHuubl duarnasoHa HOPMUPOBaHHO20 B8XOOHO20 aHari0208020
cueHana. Mmera napamempos 0ns merto «BXO/L VINT» u «BXO[ VIN2» - TU max u YU max, pasmep-
Hocmb - Bonbm. [ns meHo «BXOO CIN1» u «BXO4 CIN2» - T1 max u 41 max, pasmepHocmb — MA.
lMapamempsi docmynHbl O pedakmuposaHusi rnpu cépoce raza « CHaAmMue 6110Kuposku» u egode napo-
g none3osameris. Moaym 6bimb ycmarossneHsl 8 ripedenax om -10 B do +10 B ¢ wazom 0.001 B (0ns
meHo «BXOL VIN1» u «BXO4 VIN2»), om 4 MA 0o 20MA ¢ wazom 0.001 MA (0ns1 meHro «BXO/L CIN1» u
«BXOL CIN2»).

e o/ - «YposeHb 8X00HO20 aHasio208020 cuaHara, coomeemcemeyruwul HyrnegoMy ypo8H 3adaHusi

unu obpamHou cesi3u»

Onpedenisiem ypogeHb 8XO0HO20 aHaslo208020 cuzHasa, CoomeemcmayWull HyJeeoMy YPOBHIO 3a-
OaHusi unu obpamHou ces3u. Moxem 6bimb ucronb3osaH 0515 MoMyYeHUs: HeCUMMEeMmpUYHOU 3a8ucumMo-
cmu 3adarowe2o 8o3delicmeusi om ypoeHsl 8XOOHO20 aHal/l0208020 cueHana. Ecnu npu ucronb3oeaHuu
aHano208020 8xo0a 05151 88o0a cusHaia 0bpamHoU Ces3U pearnbHasl huaudeckas 8esluduHa He MeHsiem
3Hak, mo criedyem ycmaHo8UMb 3Ha4YeHuUe napamempa, coomeemcemeyowee HWxHel epaHuye duanalo-
Ha exo0Hoeo cuesHana. [ns meHwo «BXOL VIN1» u «BXOL VIN2» napamemp umeem pa3mMepHOCMb
Bonbm, dns meHro «BXO/L CIN1» u «BXOL CIN2» - munnuamnep. Moxem 6bimb ycmaHosseH 8 rpede-
nax om -10 B do +10 B ¢ waeom 0.001 B (0ns meHto «BXOL VIN1» u «BXOL VIN2»), om 4 MA 0o 20 MA ¢
waeom 0.001 MA (dns meHro «BXOL CIN1» u «BXOL CIN2»). Napamemp docmyneH dnsi pedakmuposa-

Hus rpu cbpoce ¢hriaza « CHamue 6510KUPOBKU» U 8800€ naposis rofib308ameris.
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e Aemo 70V - «Pa3peweHue / 3anpem asmonuHeapusayuu»

lMossonisiem 8KroYUMBb / 8bIKITIOYUMb PEXUM asmoMamuyeckol TuHeapusayuu 3agucumocmu 3adaro-
weeo so30elicmeusi unu 0bpammHoUl c8s3U 0m ypO8HsT BXOOHO20 aHari0208020 Cu2Hasa Mexoy OrnopPHbIMU
moykamu. lNapamemp OocmyrnieH Ons pedakmupogaHus rpu cbpoce praza «CHAMuUE b6/IOKUPOBKU» U

8800e raporisi nonb3o8amerssi. 3HadyeHue ro ymorndaHuto - BK/I.

o Mepmeasi 30Ha - «30Ha He4Yy8cmeumeabHOCMuU»

Onpedensiem duana3oH U3MEHEeHUs1 8XOOHO020 aHa/l0208020 CuU2Hala, coomeemcmayruull Hyneeomy
YpO8HIo 3alaHuro unu obpamrol ces3u. lMapamemp ycmaHagnueaem 8enu4uHy 20pU30HMasnbHo20 om-
pe3ka xapakmepucmuku, Komopbll pacrosio)eH CUMMemPUYHO OMHOCUMEsIbHO MOoYKU, 3a0aHHoU napa-
mempom 10V (puc.9.13). Moxem 66imb ycmaHosneH e npedenax om 0 B do 20 B ¢ wazom 0.001 B (dns
meHro «BXOL VINT» u «BXOL VIN2»), om 0 MA do 16 MA ¢ wazom 0.001 mA (dns meHo «BXOL CINT» u
«BXOL CIN2»). Napamemp docmyrneH 0551 pedakmuposaHusi npu cbpoce ¢hriaza « CHaImMue 6110KUPOBKU»

u 8800€e rnaporsid roJjib3oeameriA.

Nr, o6/muH

800 I

600

| Aemo 104 BKTT }—»

400 +

| Asmo 704 BBIKIT | -~ poym—
200 /—@»

Mepmeas 30Ha

-400 1

¥Nr max

TNr max = +1000 06/MuH
¢Nr max = -600 o6/MuH
TUmax = +10 B

JUmax =-10B

704 =+3B

Mepmeasi 30Ha = 2 B

-800 +

Puc. 9.13. ®opmuposaHue 3agucumocmu 3adarouiezo 8030elicmausi 0m ypo8HsT 8XOOHO20

aHasioeo80ec0 CcuecHara.

96



9.9. JIOTUYECKUE BXOAbl

DN e

N

®
Bbibop ¢hyHkyuu noauyeckoeo exoda LINT 8) Bbibop ¢byHkyuu noauyeckoeo exoda LIN7 8
J
al vV At [
£ ®)
Bbibop ¢hyHkyuu noauyeckoeo exoda LIN2 g ) Bbibop ¢pyHKyuu noauyeckozo exoda LIN8 8
J
at vV at vV
®
Bbibop ¢byHKyuu noauyeckozo exoda LIN3 g Bebi60p ¢hyHKuuu n102uyeckozo exoda LING 6
J J
at vV alt vV
®
Bbibop ¢hyHkyuu noauyeckoeo exoda LIN4 g ) Bbi6op ¢pyHKyuu noauyeckoeo exoda LIN10 8
J
at [ at [
®
Bbibop ¢byHKkyuu noauyeckozo exoda LINS @ Bbibop ¢pyHKyuu noauyeckozo exoda LINT1 8
J J
at [ at vV
(+ :\
Bbibop ¢byHKyuu noauyeckozo exoda LING g Bbi6op ¢pyHKyuu noauyeckoeo exoda LIN12 8
J . J

P s

P

Puc. 9.14. MeHo «Jloc2uyeckue 8xodbi».

HasHadyeHue roauyeckux exo008 Moxem 6bimb 3anpo2paMMupo8aHo rosib3ogamesnem. C MoMouwbio

napamempos OaHHO20 MEHK, UMeHa KOMOPbIX COOMEEemcmeyrm 0603HaYeHUsIM 8XOO0HbIX ST02UYECKUX

nuHud, 0ns Kax0o20 fio2udeckoao exoda ebibupaemcsi HoMep hyHKUUU U3 Criucka:

Ne HaumeHoeaHue ¢hyHKyuu

OnucaHue

1 | CHamue 610KuUpoBKU

CHsamue cueHana briokupyem ebixo0 rnpeobpasosameris, 08u-
2amersib ocmaHasnusaemcsi c60600HbIM 8bi6e20M

2 | PaspeuweHue 3adaHusi

lModaya cuzsHana paspewiaem ompabomKy 371eKmMponpueodom
mekyuje2o 3adaHusi

3 | Cbpoc 3awum — umnynsc

lModaya umnynbcHo2o cuzHana cépacbigaem chbrasu cpabo-
maswiux 3awum

4 | Pesepc 3adaHusi

lNodaya cueHana uHeepmupyem mekyuwee 3adaHue

5 | PaspeweHue pabombl 1 (= CHamue
6riokuposku + Pa3peweHue 3adaHusi)

lModaya cuesHana aHanosu4Ha OOHOBPEMEHHOU YCmaHOeKe
¢riazos «CHsamue 6rokuposku» U «PaspeweHue 3adaHus».
lpu cHaMuu cueHana npoucxodum brIoKUpOoBKa 8bixoda rpe-
obpasosamernisi U ocmaHog dguzamerisi 8bi6e2oM.

6 | PaspeweHue pabombi 2 (= CHamue
briokuposku + Pa3peweHue 3adaHusi)

lModaya cueHana aHanoz2u4yHa OOHOBPEMEHHOU YyCmaHOBKe
riazos «CHamue 6rokuposku» U «PaspeweHue 3adaHus».
lpu cHaAMuu cuesHana npoucxodum MopMOoXeHuUs 0gu2amerisi
C ycmaHo8eHHOU UHMeHCcUsHOCmbIo U nocnedyrowas broKu-
poska ebixola rpeobpaszosameris.
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7 | BHewHee mokooepaHu4eHue [Modaya cuesHana akmueu3upyem PexuM 6HeUWHe20 MOKOOo-
epaHuyeHusi, ycmaeka KOmopoeo 3adaemcs napamempom
BuewHee 1¢ (meHo «MHULMATINSALINA / HACTPOUKA
BXO4OB / UN®P. MTOTEHLUNOMETP»)

8 | AsapuliHbili ocrmaHo8 [Modaya cuzsHana ebi3bigaem ocmaHo8 08uzamerisi C MaKCu-
MarbHOU UHMEHCUBHOCMbIO

9 | Bum 0 ebibopa npoepammupyemozo | KombuHayusi cuzHamnos ebi3bieaem ompabomky cmyrneHel 3a-
ypO8Hs1 3adaHusi OaHus, rpoapaMmmupyembix c oMouwbro MEHH0

«MHNLINMATIN3ALUMSA / HACTPOUKA BXOA4OB / LIN®P.

10 | bum 1 ebibopa npoepammupyemozo | [TOTEHLNOMETP»
ypO8Hs1 3adaHusi

11 | bum 2 ebibopa npozspamMmupyemoz0
ypOo8Hs1 3adaHusi

12 | Akmusu3ayusi  npoepammupyemozo | lodaya cueHana akmuesu3upyem yCKOpeHUe 8 MooXumerib-
YCKOpeHUsi @ MOI0XUMEesIbHOM Ha- | HOM HarpaesieHuu, poepammupyemoe C MOMOWbI MEHIO
npasneHuu «MHNLUMATIN3AUMA / HACTPOUKA BXOOOB / LIN®P.

[MOTEHLNOMETP»

13 | Akmususayusi  npoepammupyemoeo | [lodaya cueHana akmueu3upyem yCKOpeHue 8 ompuuyamerib-
YCKOpeHusi 8 ompuyamesibHOM Ha- | HOM HarpaeneHuu, MpoepaMmmupyemoe C MOMOWbIO MEHIO
npasneHuu «MHUUMATIN3AUNSA / HACTPOUKA BXOO4OB / LNDP.

MOTEHLNOMETP»

14 | bum 0 ebibopa akmueHo20 Habopa | KombuHayusi cueHanoe onpedesiiem 6blI60p aKmMUBHO20 Ha-

rnapamempos bopa napamempos:
bum1 | bBum 0 Homep akmueHoz20 Habopa napamempos
0 0 1

15 | bum 1 ebibopa akmueHo20 Habopa 0 1 2

rnapamempos 1 0 3
1 1 4

16 | briokuposka mexHorioeudeckoeo pe- | [lodaya cueHana brIOKUPyem MEeXHOI02UYeCKUl peaynsmop,
2ynsamopa npusod ompabamesieaem 3adaHue Mo CKOpocmu.

17 | brokuposka exoda VIN1

18 | brokuposka exoda VIN2 lModaua noauveckozo cuaHana briokupyem obpabomky coom-

gemcmeyioue20 aHan0208020 8xo0a, UCKIYaem e2o0 u3

19 | bnokupoeka exoda CIN1 KOH@bu2ypayuu KOMIeKCHO20 yrpaesieHusl.

20 | bnokuposka exoda CIN2

HeucnonbsyeMb/e 8x00bI O0/MKHbI bbIMb nepeeeOeHb/ 8 raccusHoe cocmosHue (6 rosie 3Ha4eHus co-

omeemcmeyrowe2o napaMempa omobpaxaromcsi 3aKpaweHHbIe MPSIMOY20/1bHUKU).

Jlobas pyHKuUss Moxxem Obimb Ha3Ha4yeHa mMoJsibKO OOHOMY U3 J102UYECKUX 8x0008, Mo3momy 8bi6op

OaHHOU byHKyuu 0nsi kaxdoe2o rnocrnedyrouje2o exoda rnepegodum npedbidyuwuli 6xod 8 rnaccusHoe co-

CMmosHue.
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o ymonyaHuto noaudyeckum exo0am HasHadyeHsbl criedyrujue hyHKUUU:

LIN1T - cHamue 6riokuposku (1),
LIN2 - paspeweHue 3adaHus (2),

LIN3 - c6poc 3awum (3),

O O O o

LIN4 - pesepc 3adaHus (4),

ocmaribHble 8X00b! HE Ucriosib3yromcs.

lMapamempsl MeHt0 docmynHel Ons pedakmuposaHusi npu cbpoce ¢praza «CHIMuUe 65I0KUPOBKU» U

8800e naporisi rofbL3oeameris.
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9.10. LUN®POBOU MOTEHLINOMETP

N\ N
lMpoepammupyemsbiti yposeHb 3adaHusi 0 (Cmyners 0) 8 ) lpoepammupyemoe yckopeHue 8 MonoXumesibHOM HarnpasneHuu 8
4
at 4 at 54
(o i o N (s N
lMpoezpammupyembiti yposeHb 3adaHus 1 (CmyneHs 1) 6 lpozpammupyemoe yckopeHue 8 ompuuamensHOM HarpasieHuu 8
J J
At [ At vV
; N 1
- OezpaHuyeHue usmeHeHus 3adaHusi Orisl yCKOPeHUs
lMpoepammupyemsbili yposeHb 3adaHus 2 (CmyneHs 2) & ) \_e nonoxumens+om wanpaenexuu 8
at vV at vV
—— N (e : 2
. OezpaHuyeHue usmeHeHus 3adaHusi Orisl yCKOPeHUs
[Mpoepammupyembili yposeHs 3adaHusi 3 (CmyrneHb 3) 8J € OMpPULAMeTbHOM HANPaGTEeHUU 8/
At vV vV
N (o ~
[Mpoepammupyembili yposeHb 3adaHusi 4 (CmyneHb 4) 8 ) YposeHb 8HEWHe20 MOKOO2paHUYEeHUs &
J
At vV N v
o N
lMpoepammupyemsbili yposeHb 3adaHus 5 (CmyneHs 5) 6)
at 54
(= )
[Mpoezpammupyembiti yposeHb 3adaHus 6 (CmyneHsb 6) 8)
at [ d
(= )
lMpoepammupyembili yposeHb 3adaHusi 7 (CmyneHb 7) 6 )
.

P

Puc. 9.15. MeHio «Ljugbp. nomeHuuomemp».

e  CmONr - «[lpoecpammupyemsbiti yposeHb 3adaHusi 0 (CmyneHs 0)»

Onpedensiem ypogeHb 3adaHusi 110 CKOPOCMU, MEeXHO0au4decKkoll rnepemMeHHouU unu KoaghguyueHm
macwmabuposaHusi, coomgemcmeayrowuti CmyneHu 0. lNapamemp docmyrneH Ons pedakmuposaHusi npu
8800e naporid nonb3oeameris. PasmepHocms 0nsi 3adaHusi no ckopocmu - 06/MuH (pad/c, I'y), mexHosno-
audeckol rnepeMeHHoU - % 0m MakcuMasibHO20 YPOBHSI cugHasia obpamHoU ces3u, KoaghguyueHm mac-

wmabupoeaHusi bespasmepHbIL.
lNMapamempsr Cm1Nr - Cm7Nr aHanozu4yHsl CmONTr.

Ans moeo 4mobbl 8KMHUMb NpoespamMMupyeMble YPOBHU 8 Kayecmee cocmaenswuwel 3adaHusi 8
KOHGbu2ypayuro KOMMIEKCHO20 yripasrieHusi, He0bxo0umo 8bibpamb UX (hyHKUUIO C MOMOWbLI0 napamMmempa
CmyneHb (meHo «MHULIMATIN3ALINA / YITIPABJIEHUE»). B kayecmee ¢byHKuuu mo2ym 6bimb ebibpa-
HbI: 3a0aHue o cKkopocmu, mexHosio2u4eckol nepemMeHHoul unu koaghghuyueHm macuimabupogaHusi 3a-

OaHusl.
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CmyneHb akmusu3upyemcsi ¢hopMupogaHueM coomeemcmeyrouieli KoM6UHayuU cueHanos Ha ioau-
yeckux exodax, Onsi KOmopbIx HasHa4YeHa yHKUUS «bum ebibopa MpozpamMmMupyemMo20 ypoeHsl 3adaHus»
(meHto «<MHULIMATIN3ALMS / HACTPOUKA BXOLOB / JIOTMYECKWE BXOAbl»):

CocmosiHue 8X00HbIX JIUHUU *
AkmueHasi cmyrneHb
bum 2 bum 1 bum 0
CmyneHb 0 0 0 0
Cmynenb 1 0 0 1
CmyneHb 2 0 1 0
CmyneHb 3 0 1 1
CmyneHb 4 1 0 0
CmyneHb 5 1 0 1
CmyneHb 6 1 1 0
CmyneHb 7 1 1 1

* EOUHUYHOMY 3Ha4YeHUK coomeemcecmeyem akmuegHbIl YpOo8eHb CueHana Ha 8X00HOU fTUHUU.

Ecnu o0Ha u3 ¢yHkyul «bum eblbopa rpospaMMupyemoz0 yposHsi 3a0aHusi» He Ha3HayeHa Hu Ons
00HO020 U3 Jlo2uqecKux 8xo008, mo npu 8bIbope akmueHOU cmyrneHuU 3HavyeHue amoeao 6uma cyumaemcsi

PasHbIM HYIIH0.

. WCKopeHue - «[IpoepamMmupyemoe YyCKOPEHUE 8 M0/10KUMEeIbHOM HarnpasiaeHuu»

o JYCKopeHue - «[IpoepamMmupyemoe yCKopeHUe 8 ompuuamesisbHOM HarnpasieHuu»

Onpedernsrom UHMEHCUBHOCMU U3MEHEHUST 3a0aHusl M0 CKOpOCMU, MeXHO102u4ecKkol nepemMeHHoul
unu KoaghghuyueHma macuimabuposaHusi 8 rosioKuUmesnbHOM U ompuuameribHoOM HarpaeneHusix. 3ada-
tomcesi epemeHeM HapacmaHusi om 0 00 HOMUHalIbHO20 3HadveHusi - Ons1 3adaHusi no ckopocmu, om 0 do
100% - dns 3a0aHusi No mexHonoau4veckol nepemeHHou, om 0 do 100 - dns KoaghguyueHma macwmabu-
poeaHusi 3aldaHusi. Moaym 6bimb ycmaHoeneHsi 8 npedenax om 0 do 3000 c, wae - 0.05 ¢. 3HayeHue no

ymondaHuto - 0.5 c. lNapamempbi docmyriHbl 0511 pedakmuposaHusi rnpu 8800e naporis rnofb3oeameris.

Lns mozo ymobbi eknYUMb npozpamMMupyeMble YCKOPEeHUSs1 8 Kadyecmee cocmasssrouel 3adaHusi 8
KOHgbu2ypayuto KOMIIEKCHO20 yrpassieHusi, He0bxo0umMo 8bibpamb Ux hyHKUUIO C MOMOWbLIO napamempa
Yckopernue (meHro «HULIMATINSALIVIA / YTIPABIIEHWE»). B kayecmee ¢hyHkuyuu moaym 6bimb 8bi-
6paHbi: 3adaHue 1o cKopocmu, MexXHO1I02UYEeCKOU rnepemMeHHOU uu KoaghguuyueHm macwmabuposaHusi

3a0aHusl.

YckopeHue akmususupyemcsi nodadeli cugHana Ha coomeemcmesyrowuli no2udeckuli 8xo0d, 01151 Komo-
po20 HasHayeHa 00Ha u3 hyHKUUU: «Akmusu3auyusi rnpoespamMmupyemMo20 YCKOPEHUS 8 Mo10XUMmesibHOM
HanpasneHuu» unu «Akmueusayusi npoepaMmMupyeMoz0 yCKOPeHUs 8 ompuuamesibHOM HarpaeeHuu»
(meHto «MHULIMATIN3ALINS / HACTPOMKA BXOLOB / JTOTMYECKUE BXOAbl»). Mpu Hanuyuu akmue-

HO20 YypPOBHA CuUcHala I'IPUSOO ompa6amb/eaem JIUHelHoe u3MeHeHue 3aldaHusi 00 OCMUXEHUS] MaKcu-
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MarbHO20 yposHsi, onpedensemozo napamempamu T02pNr unu JOzpNr. O0HospemeHHas nodaya cua-

Harsoe Ha amux exodax cyumaemcs 3arnpeuweHHoU KoMbuHayued, peakyuu Ha Hee He rpoucxooum.

L 70eer - «OepaHuy4yeHuUe UdMeHeHuUs1 3a0aHusi 01151 YCKOPEHUS 8 MOI0XUMEIbHOM Harmpas/ieHuu

o JO2pNr - «OzpaHuyeHuUe uaMeHeHus1 3adaHusi Orisl YCKOPEHUs 8 ompuyamesibHOM HanpasaeHuuy

YcmaHaenueaom ogpaHuU4YeHusi U3MeHeHUs 3adaHusi 110 CKOpOCMuU, MEeXHO/I02u4ecKol nepemMeHHoU
unu KoagguyueHma macwmabuposaHusi 8 NofOKXUMesIbHOM U ompuyamesibHOM HarnpasneHusix rnpu ak-
mueu3sayuu npoepamMmupyeMbix yCKOpeHul. VimeHa napamempos u ux pa3MepHOCMU asmomMamu4yecku
repegodsimcsi 8 COCMOosIHUSA, npusedeHHble 8 mabnuue 9.3, 8 coomeemcmeuu ¢ hyHKyuel, Ha3Ha4YeHHoU
rnpoepaMmmupyembiM yckopeHuUsiM 8 meHto «MHULIMATINSALINA / YTIPABIIEHUE»). lNapamempsl docmyn-

Hbi Onisi pedakmuposaHus npu 88ode Maposis ofb308amersi.

Tabnuuya 9.3
PyHKYus OnucaHue NmeHa napamempos PasmepHocmb
Nr+ Cocmaernisirowiasi 3a0aHusi Mo ckopocmu 702pNr, YOzpNr | 06/muH, pad/c, 'y

T+ | Cocmasnsiowas 3adaHus Mo mexHono-|  10epTIl, JOepTIl | % Om MaKcuMasnbHO20 YPOBHS
au4yeckol rnepemMeHHol cueHana obpamHol cesi3u

Nr=, TI= | Koagppuyuenm macwmabuposaHusi 3a- 702pK, YOzpK b6e3pasmepHbili
OaHusi 10 CKoOpoCmuU Uiu mexHosoauye-
cKoU rnepemeHHoU

e BHewHee 1 2 - «YpoBeHb 8HEWHE20 MOKOO2PaHUYEeHUS»

Badaem yposeHb 8HEWHE20 MOKOO2PaHUYEeHUs rpu nodavye cuesHana Ha fioaudeckuli 8xo0, 0s1s1 Komo-
po20 HasHauyeHa coomeemcmeyrouiasi QyHKUus (MeHro «MHULIMATIN3ALMS / HACTPOWKA BXOL4OB /
JIOTMYECKUE BXO/Abl»).

Ecnu dnss o0HoO20 u3 aHanozo8bix 8x0008 8 KOHghu2ypauuu KOMITIIEKCHO20 yrpasesieHusi ebibpaHa
yHKUus 3adaHuUs YpoBHsSI BHEWHE20 mokKooepaHudeHus (meH «MHULIMATIN3ALINA / YITPABJIEHUE»),

mo yposeHb moKoozgpaHu4yeHusi, 3ad0asaemMbil napamempom BHewHee 1 ¢ u ebi3biBaembIli coomeemem-

8YHOWUM J102U4eCKUM cucsHalsioM, U2HOPpUpPYyemcsH.

PasmepHocmb napamempa - % (om HOMUHarbHO20 moka dgueamerisi). Moxem 6bimb ycmaHo8/eH 8
npedenax om 0 do 500 % c waeom 1 %. lNapamemp AocmyneH Onsi pedakmuposaHusi npu e8ode naporis

r10s/ib308amelis.
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9.11. HACTPOWKA BbIXO4OB

(- N\
322071080k MEHIO HACMPOUIKU aHano0208bix 8bIXx0008
A= 7Y T J)
(- ! I _J
A 4
/- . N\
3a2011080K MEHI0 HaCMPOUKU UMITYIbCHbIX 8bIX0008 )
A T J
A= ! I J
| [
e N
N
3a20/1080K MEHIO HACMPOUKU MPaH3UCMOPHBIX 8b1X0008
vy T J)
- ! I /
A vV
/- N\
N
3az201080Kk MeHI0 HacmpOUKU peneliHbiX 8bIX0008 )
A T J
< ! I J
| [ d
(- . N\
322071080k MEHIO HACMPOUIKU MPO2PaMMUPYeMbIX UHOUKamopos )
A yy T J
- ! I _J
A 54
~
/
A T J
< ! I J

Puc. 9.16. MeHro «Hacmpolika 8bix0008x».

MeHio codep)Kum cpedcmea HaCmpOﬂKU aHarsioeo8biX, UMIyJIbCHbIX, MpPaH3uUCMOPHbIX U peneCle/x

8bIX0008, npozpamMmMupyeMbix UHOUKaAMopOo8 U rpoepaMmmupyemMbix pyHKUUU.
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9.12. AHAJIOIOBbIE BbiX0O/4bl

(

CwmeweHue Hyns A2

-

Puc. 9.17. MeHto «AHaroz208bie 8bIX00bl».

DAC1 - «Bbibop nepemeHHol 0nsi ebieoda LIAT1»

lMoseonssem ebibpamb 00HY U3 MEPeMeHHbIX 3reKkmpornpueoda 05 ebigoda 1-biM KaHasioM Yughpo-

aHalsioeoeoeco npeo6pasoeamenﬂ. BosmoxxeH ebigod meKywux 3Ha4yeHul cneayfouqux rnepemMeHHbIX:
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3ALAHMUE - 3ad0aHue 1o ckopocmu unu mexHo102u4ecKol rnepemeHHou,

TI - peaynupyemasi mexHoriocudeckas rnepeMmeHHasl (ypoeeHb cuaHasa ¢ damyuka obp. cessu),
Bbix00 3U - 8bix00HOU cueHan 3adam4yuka UHMeHCU8HOCMU,

Nr - ckopocmb epauweHusi pomopa dguzameris,

M - anekmpomazHUMHbIL MOMEHM,

|Is| - MmoQynb eekmopa moka cmamopa,

Iq - akmueHass cocmasnsirow,as ekmopa moka cmamopa,

Id - peakmueHasi cocmaernsouas eekmopa moka cmamopa,

lu - mok ¢paser U (1-5 2apmoHuUKa),

Iv - mok ¢pasbi V (1-9 2apMOHUKa),

Iw - mok ¢pasbl W (1-5 2apmoHuKa),

Udc - HanpsixxeHUe npoMexXymo4YHo20 38eHa oCcmosIHHO20 MoKa,

|Us| - MOOyrnib eekmopa HarnpsixxeHusi cmamopa,

Ar - y2rio80e ronoxeHue pomopa,

Bbix00d PC - 8b1x00HOU cusHan peaysisimopa ckopocmu,

Bbix0d Plq - ebixo0HOU cuzHan peaynsimopa akmueHoU cocmasnsirouleli moka,

Bbix0d PId - ebixo0HOLU cuzHan peaynsimopa peakmusHol cocmasssioweli moka,



dt°UH - nepeepes kpucmarna IGBT eepxHez0 krtova ¢hasbl U omHocumernsHO Kopriyca Modyris,
dt°UL - nepeepes kpucmarsnna IGBT HuxHe20 Krtova ghasbl U omHocumernbHO Kopryca Mooyiis,
dt’VH - nepeepes kpucmarna IGBT sepxHezo Krroya ¢ghasbl V omHocumesibHO Kopryca MooyJis,
dVL - nepeepes kpucmarnna IGBT HuxHezo KrtoYa ¢ghasbl V omHocumesibHO Kopriyca MoOyiris,

dt’WH - nepeepes kpucmarnna IGBT eepxHez20 kmoda ghasbi W omHocumernbHO Kopriyca Modyris,

O O 0O O O o

d’WL - nepeepes kpucmarnna IGBT HuxHez0 Krtoda ¢hasbl W omHocumernbHO Kopriyca MoOyrisi.

e Kdac1 1B= - «KoaghbopuyueHm ycuneHus LIA11»

Onpedensiem koaghpuyueHm ycuneHuss LIAl1. 3adaemcs 3HauyeHuUeM 8blbpaHHOU nepeMeHHOU 3eK-
mpornpusoda, coomeemcmeyWUM YpoBHIO 8bIX0OHO20 cueHana 1 B. [Juana3oH U3MeHeHUs! 8bIXOOHOZ0
cueHana LA cocmaensiem +4 B. PasmepHocmb napamempa asmomMamu4yecKku ycmaHaenueaemcs 8 co-

omeemcmeauu ¢ 8bibpaHHOU 01151 8biso0a nepemeHHol anekmponpusoda: Nr - 06/muH, M - H-m u m.0.

o 7oJdac1 - «CmeweHue Hyns LIATT1»

Onpedensiem cmeweHue ypoeHs cueHana LIAl1, coomeemcmsyrowee Hyrnegomy 3HaqyeHUr 8bibpaH-
HoU rniepemeHHOU anekmponpusoda. PasmepHocms napamempa - Borbm. Moxem 6bimb ycmaHo8sieH 8

npedenax om -4 B 0o +4 B ¢ wazom 0.1 B.

e DAC2 - «Bbibop nepemeHHoU 0risi 8bisoOa LIA12»

lNossonsiem ebibpamb O00HY U3 NMEepPeMeHHbIX arnekmporpusoda Onsi 8bigoda 2-bIM KaHaloM Uuugpo-

aHao208020 ripeobpasosameris. Criucok nepemeHHbix aHanoau4deH DAC1T.

e Kdac2 1B= - «KoaghbpuyueHm ycuneHusi LIA12»

lNapamemp aHanoeu4yeH Kdac1_1B=.

o fo0Jdac2 - «CmeweHue Hyns LIAT2»

Mapamemp aHanozuyer 70Jdac1.

LHocmyn k pedakmupogaHuto napamempo8 MEHIO He O2paHUYeH.
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9.13. UMNYJIbCHbLIE BbIXOAbl

N

~
Bbibop nepemeHHoU Ons ebigoda Ha UMY bCHbIL 8bIx00 1
At 54
~
Bbi6op pexuma pabombi umMnynbCHO20 8bixoda 1
J
vV
KoagpgpuyueHm macwmabuposaHusi cusHana Ha UMynbCHOM ebixode 1
J
at vV
Bbi6op nepemeHrHol Ons 8b1800a Ha UMY IbCHBIU 8bIX00 2
Aal 54
(o= N
Bbi6op pexuma pabombi uMnynbCHO20 8bixoda 2
J
At [ 4
(= i )
Koagpgpuyuerm macwmabuposaHusi cuzHana Ha UMyibCHOM 8bixode 2
4

P —

Puc. 9.18. MeHto «mMnynbCcHbIe 8bIX00bI».

e PO1 - «Bbibop nepemeHHoU Orisl 8bi800a Ha UMMYbCHbIU 8bIX00 1»

lMo3eonsiem ebibpamb 00HY U3 NMepeMeHHbIX anekmponpueoda 051 8bieoda Ha 1-bili UMY IbCHBIU bl-

Xx00. BoamoxxeH 8b1800 meKyuwux 3Ha4vyeHul cneayfomux repemMeHHsbIX.

0 |3AOAHMUE| - modynb 3adaHusi MO CKOPOCMU USTU MEXHOJI02UYEeCKOU rnepemMeHHoU,
| THT| - Mmodynb peaynupyemMol mexHOoI02Uu4ecKol nepemMeHHod,

|Nr - modynb ckopocmu epaweHusi pomopa 0guzameris,

|M| - MoOyrib anekmpoMagHUMHoO20 MOMeHma,

|Is| - Mmodyrnb sekmopa moka cmamopa,

|Iq| - MmoOynb akmueHoUl cocmasnsowel eekmopa moka cmamopa,

|Id] - moOynb peakmusHoU cocmasnswel 8ekmopa moka cmamopa,

Udc - HanpsixeHuUe npoMexxymoyHo20 38eHa roCmosIHHO20 MOKa,

|Us| - MOOyrib eekmopa HanpsixeHuUsi cmamopa,

0O O 0O o o o o o o

Ar - y2/1080e€ osioxeHue pomopa,

e Pexum PO1 - «Bbibop pexuma pabomsl uMnyibcHO20 8bixoda 1»

lMoseonsem ebibpamp pexxum pabomsl 1-20 UMIYIbLCHO20 8bixoda: LLIMM - wupomHo-uMmnynbcHas Mo-

dynauusi, YM - yacmommasi MoOynsiyusi.
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B pexume WIMM yacmoma crieGogaHusi UMrlyribCo8 8bIXOOHO20 cuaHarna rnocmosiHHa U cocmasrnsem
1kly, ckeaxHocmpb uameHsiemcsi om 0 do 100 % ¢ wazom 0.1 % 6 3agucumMocmu Om MeKyujeao 3Ha4YeHuUs1

8blbpaHHOU nepeMeHHoOU.

B pexxume YM ebixodHol cuzHan umeem ¢hopmy meaHOpa, yacmoma criedoeaHust UMIyIbCO8 U3MEHSI-

emcsiom 0 0o 4 kl'uy ¢ waesom 1 [y 8 3agucuMOCmU OM MEKyue20 3Ha4YeHUs1 8bI6paHHOU rnepemMeHHOL.

e PO1 100%= - «KosaghgpuuueHm macwmabuposaHusi cugHana Ha uMmnybCHOM 8bixode 1»

Onpedensiem koaghpuyueHm macuwmabupogaHusi cueHana Ha 1-oM umrnynbcHoM 8bixode. 3adaemcsi
3HavyeHUeM 8bibpaHHOU repeMeHHoOU arekmporpugoda, coOM8emMecmayWUM CK8aXXHOCMU 8bIXOOHO20
cueHana 100 % ons pexuma LLINMM u yacmome crniedoeaHusi umryrnbcos 1 Ky, 0ns pexuma YM. Pasmep-
HOCMb Mapamempa asmoMamuYecKu ycmaHaeaugaemcsi 8 coomeemcmeuu ¢ ebibpaHHOU 051 8bigoda

rniepemeHHoU anekmporpusoda: Nr - o6/muH, M - H-m u m.é.

e PO2 - «Bbibop nepemeHHoU Orisl 8b1800a Ha UMMYbCHbIU 8bIX00 2»

lMoseosnisiem ebibpamb 00HY U3 nepemMeHHbIX ariekmpornpueoda 0sis 8bigoda Ha 2-0U UMY IbCHbIU 8bl-

x00. Criucok nepemeHHbIx aHanoau4yeH PO1.

e Pexum PO2 - «Bbibop pexuma pabombl UMMYIbCHO20 8bixo0a 2»

lNapamemp aHanozu4yeH Pexxum PO1.

e P02 100%= - «KoaghgpuuueHm macwmabuposaHusi cusHana Ha UMyibCHOM 8bixode 2»

lNapamemp aHanozudeH PO1_100%=.

Locmyn k pedakmupogaHuro napamempos MeHI0 He 02PaHUYeH.
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9.14. TPAH3UCTOPHbLIE BbIXOAb!

®
Bbibop aKmueH020 COCMOSIHUS U (hyHKUUU MPaH3UuCMopHO20 8bixoda 1 g
4
Aat 54
((ennse a: ®\
Bbi6op akmugH020 cOCMOSIHUS U (hyHKUUU MpaH3uCmopHO20 8bixoda 2 8
/
alt vV
ﬁ-i.. . @
Bbi6op akmugH020 cOCMOSIHUS U (hyHKUUU MpaH3ucmopHoeo ebixoda 3 8
_/
at 54
£ ®
Bbi6op akmugH020 cOCMOSIHUS U (hyHKUUU MpPaH3uCmMOopHO20 8bixoda 4 8
/

N —

Puc. 9.19. MeHto « TpaH3UCMOPHbIE 8bIXOObI.

HasHaueHue mpaH3ucmopHbIx 8bix0008 Moxem bbimb 3arnpospamMmMuposaHo ross3oeamesniem. C ro-

Mowbto napamempos daHHO20 MeHK Onsl Kaxx0o20 mpaH3ucmopHoao ebixoda (TO1-TO4) ebibupaemcs

aKkmugHoe CoCmosiHUe U HoMep ¢hyHKUUU U3 crucka:

Ne HaumeHoeaHue ¢pyHKUuu OnucaHue

1 | lNpoepammupyemas pyHkyus 1 Qnaz QyHKyUU ycmaHaenueaemcsi rnpu OOCMUXEHUU KOH-

2 | Mpozpammupyemas dyHruus 2 mponupyemol nepemMeHHOU yCmaHO8IEeHHO20 nopoeoef)ao
3HadyeHusi (meHro «MHULNMATIN3ALINA / HACTPOUKA

3 | lNpozpammupyemasi yHryus 3 BLIXOLOB / TAPAMETPbI ®YHKLIM»)

4 | MNpoepammupyemasi hyHKUUS 4

5 | FomosHocmeb 1 ®naz ¢byHKUUU cHUMaemcsi npu cpabameigaHuu 3awum 1-0
epynnbl (cm. 1.4.2.3)

6 | FlomosHocmeb 2 ®naes yHKUUU cHUMaemcs npu cpabamsigaHuu 3awum 1-G u
2-0 epynnbl (cm. 1.4.2.3)

7 | Aeapus ®naes yHKUuU ycmaHasnueaemcs 8 cry4ae cpabambieaHusi
3awum 1-0 epynnkl nocre gopmupogaHusi cueHana «lomos-
Hocmb 1»

8 | Paboma Qnae yHKUUU ycmaHasnueaemcsi rfpu Haauduu cuzHarna
«fomosHocmb 1» u nodaye cueHanos « CHamue 610KUPOBKU»
u «PaspeweHue 3aldaHusi»

9 | Cépoc sHepauu mopMOXeHUsT ®naz yHKYUU ycmaHaenueaemcsi npu ekmodyeHuu IGBT-

yonrnepa yana c6poca sHepauu MopMOXXEHUS
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10 | BbikmoyeHue — anekmpomMasHumHozo | ®nae ¢hyHKYUU ycmaHaenueaemcsi npu Hasuyuu cuzHana

mopmo3sa dguzamerisi «omosHocmb 1» u nodayve cueHana « CHaImMuUe brIOKUPOBKU»

I7pu ycmaHoeke d)naea prHKL(UU mpaH3ucCmop 8Kriro4aemcs, ecriu 6bl5paHO aKmueHoe COoCMmosHuUe

“1”, u ebIKoYaemcs, ecriu 8bibpaHo akmueHoe cocmosiHue “0”.

Mo ymonyaHuo mpaH3ucmopHbIM 8bixo0amM HasHauyeHsbl criedyowue hyHKUUU:

(0]

o
(o}
(o}

TO1 - npoepammupyemasi pyHKUusi 1 (Homep pyHKyuu 1),
TO2 - npoepammupyemasi pyHKuuUs 2 (Homep byHKuuu 2 ),
TO3 - asapusi (Homep ¢byHKyuUU 7),

TO4 - paboma (Homep ¢pyHKyuu 8).

lMapamempbl meH0 docmyriHbl Orid pedakmupoeaHusi rnpu cbpoce ¢hrnaza «CHAMuUe 6I0KUPOBKU» U

8s00e rnapoJsis rnoJjib3o8ameris.
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9.15. PEJIEUHBIE BbIX0A4bl

LBbIGOp yHKYUU peneliHo2o 8bixoda 1

Aat 54

[Bblﬁop pyHKUYUU peneliHo20 8bixoda 2

s

Puc. 9.20. MeHo «PerneliHbie 8biX00b!».

HasHayeHue peneleb/x 8bIx0008 MoXem b6bimb 3aripoepamMmupoaHoO riosib3oeamersiem. C nomouwbto

napamempog 0aHHO20 MeH0 O Kax0020 persieliHoeo 8bixoda (RO1, RO2) sbibupaemcst HoMep hyHKUUU.
Mepeyerb yHKuul rpusedeH 8 onucaHuu meHro «MHULIMATIN3ALIMS / HACTPOUKA BbIXOOB /

TPAH3UCTOPHBIE BbIXOAbl».

lpu ycmaHoske ¢hrnaza ¢hyHkyuu noGaemcs ynpaesnisiouee HarnpsikeHUe Ha Kamyuky perne.

o ymonyaHuro peneliHbiM 8bixodam Ha3HaqyeHbl criedyrowue yHKUUU:

0 ROT1 - 2omosHocmb 1 (Homep pyHKUuU 5),

0 RO2 - ebiknroyeHuUe 3r1ekmpomasHUmMHoO20 mopmo3sa dsuaamerns (Homep pyHkyuu 10).

lNapamempbl meHO docmyriHbl O pedakmuposaHus rnpu cbpoce chriaza «CHAMuUe 6/I0KUPOBKU» U

sso0e rnapoJsid rnosib3oeameris.
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9.16. UHOUKATOPbI

At [ d

[Bb/ﬁop aKmueH020 COCMOSIHUST U (byHKyuU uHOUKamopa 2

N —

Puc. 9.21. MeHto «MIHOUKkamopb!».

HasHaueHue uHOukamopog Moxem 6bimb 3arnpoepaMmMuposaHo rnosb3osamenem. C noMouwbio napa-
mempog O0aHHO20 MeHK 0nsi Kaxdozo uHOukamopa (IND1, IND2) ebibupaemcsi akmueHoe cocmosiHue U
Homep yHKyuu. MepedeHb yHKUyul npusedeH 8 onucaHuu MeHo «MHWLMATIN3ALIMS / HACTPOUKA
BbIXOLOB / TPAH3MCTOPHBIE BbIXOA4bl».

lpu ycmaHoske priaza hyHKUUU UHOUKamop 8KoYaemcs, ecriu 8bibpaHo akmueHoe cocmosiHue “17”,
U 8bIK/IroYaemcsi, ecnu eblbpaHo akmugHoe cocmosiHue “0”. BkmroyeHue uHOUKamopa uHouyupyemcs 3a-
KpalleHHbIM fpsIMOy20/bHUKOM 8 HuxHel (0ns IND1) u eepxHel (0nsi IND2) yacmu nosuyuu 10 cmpoku
cocmosiHus Ha XKK-Oucninee (puc.8.3), 3azopatomcsi coomeemcmeyroujue cgemoduodbl Ha UHOUKamope

COCMOAHUA (6 UCIIOJTHeHUSX C 8bIHOCHBLIM I1yI1bIMOM ynpaeneHUH).

Mo ymonyaHuro uHOUKamopam HasHa4YeHb! credyrouue yHKUUU:
0 UHOukamop1 - npoepammupyemasi pyHKUust 1 (Homep pyHKyuu 1),

0 UHOukamop?2 - npoespammupyemasi pyHKUUS 2 (Homep pyHKUUU 2).

lNapamempbi meHo docmyrHbl 05151 pedakmupoeaHusi Mpu 88ode raposis nosib308ameris.
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9.17. MAPAMETPbI ®YHKLUNA

(- 2
3az0n080K MeHI0 napamempos npozpammupyemoll pyHkyuu 1
J
A —— )
A [
(- 2
: N
3az201080K MeHI0 napamempos npozpammupyemoli pyHKyuu 2
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N
3a20/1080k MeHI0 napamempos rpozpammupyemoli hyHKuuu 4 )
A J
‘- _J
o vV
1

Puc. 9.22. MeHto «[Mapamempbi oyHKUUL ».

MeHro codepxxum HacmpoUlKu rpospamMmupyemMbix hyHKUUL Ofis mpaH3UCMOPHbIX U pesieliHbIX 8bIX0-

008 u UHOUKamopos.
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9.18. @YHKLINA 1

~
Bbibop koHmposnupyemoli nepemeHHol u criocoba ee OUeHKU 8
Aat 54
( 2\
Ycmaeka nopo2o8o20 3HayeHuUsi KOHMpPoupyemol nepemeHHou &
J
I'ucmepesuc Ha U3MeHeHUe COCMOsIHUS 8bixo0a 8
at 54
(v N
BpemeHHaﬂ Sblaep)KKa Ha U3MEHEeHUe COCMOsIHUSI 8bixoda @

Puc. 9.23. MeHto «@yHKyuUsI».

o Q@yHkuus1 - «Bbibop KOHMposIupyemou nepemeHHou u crnocoba ee OUEHKU»

lNossonsiem ebibpambs 00HY U3 nepeMeHHbIX ariekmpornpugoda 0151 KOHMPOIS ee meKyuje2o 3HavYeHust

u criocob ee ouyeHKU. BosmoxeH abibop criedyrowux nepemMeHHbIX:

TI - peaynupyemasi mexHoroau4deckasi nepemMeHHasl (yposeHb cueHana ¢ dam4yuka obp. cessu),
Nr - ckopocmb spalyeHust pomopa deuzameris,

Is - delicmeyrowee 3Ha4YeHuUe moka ¢hasbl cmamopa,

M - afjekmpomazHUMHbIU MOMEHM,

Iq - akmusHasi cocmasnsowasi 6ekmopa moka cmamopa,

Ar - yeriogoe norsnoxe+Hue pomopa,

Us - delicmeytouwjee 3HadyeHUe UHeUHO20 HanpskKeHUsi cmamopa,

O O 0O 0O o o o o

D - paccoesiacosaHue Memdy 3adaHuem o CKopocmu usnu mexHosioau4eckol I'IepeMeHHOlj u me-
Kywum 3Ha4eHuem peeynupyeMOL'l nepemeHHoCI.

o0 ti - memnepamypa kopryca modyns IGBT-uHeepmopa.

lNepemeHHbIE MO2ym ouyeHUB8ambCsl C y4emoM 3Haka (crocob oueHku sign) umnu no modyrno (criocob

oueHkKu abs).

o [lopoe - «Ycmagka nopo208020 3Ha4YeHUs KOHMPOAUpyemou rnepemMeHHoU»

Onpedensiem Mopo2080oe 3Ha4YeHUe KOHMPOupyemol nepemeHHoU, npu rnpesbiweHUU Komopozao yc-
maHaenueaemcsi ¢hriaz npozpammupyemoli byHKUUU U U3MEHsiemcsi cocmosiHue coomeemcmeyoweli
8bIX00HOU nUHUU. Pa3MepHOCmb napamMempa aemoMamuyecKku U3MEeHSIemcsi 8 coomeemcmeuu C 8bl-

6paHHoU nepemeHHoU anekmporpusoda: Nr - o6/MuH, Is - A u m.d.

o [ucmepe3uc - «[ ucmepe3uc Ha USMEHEeHUEe COCMOSIHUS 8bIx00a»

Onpedernisiem 8efiudUHY OMKITOHEHUS KOHMPOUpPyeMoll nepemMeHHol 8 06e CmMopPoHbI 0M MOPO208020

3HayYeHus, UsMeHeHue 8 npedenax KOmopoul He npueodum K UBMEHEHUI COCMOsiHUSI hriaza rnpoespammu-
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pyemol pyHKUuU u coomeemcmeyrowiel ebixoOHOU NTUHUU. PasmepHocmb napamempa asmomamuyecku

U3MeHsiemcsi 8 Coomeemcmeuu ¢ 8bibpaHHoU nepemeHHoU anekmponpueoda: Nr - 06/muH, Is - A u m.o.

Brumanue! NMockonbky nepemeHHas D (paccoanacosaHue) sisnsiemcsi pe3yibmamoM CPasHeHUs] KOH-
mponupyemoul nepemMeHHolU He ¢ abCo/tomHbIM MOPO208bIM 3HaYEeHUEeM, a ¢ co6CmBeHHbIM 3adaHuem,
U3MeHeHue briaza COCmMosIHUS rpoapaMmupyemol ¢hyHKUUU ornpedenisemcss mosbKo rnapamempom «auc-
mepe3sucy, onpedensrouum Heobxo0uMyH «30HY HEYy8CcmeumeslbHOCMuU» 8biXOOHO20 cuzHara Orisi uc-

KI/TIO4YeHUA HexXerlamesibHo2o «6pe6esea».

e Bhbidepxka - «BpemeHHas ebldepxxka Ha U3MEeHeHUEe COCMOSHUS 8bixo0a»

Onpedensiem 8peMeHHy0 8bIOEPXKKY, 8 medyeHUe KOmopol He rpoucxooum U3MEHEHUEe COCMOSIHUS
8bIXOOHOU fUHUU. Bpemsi omcyumbieaemcsi om MOMeEHMa U3MEHEeHUsI COCMOsIHUSA ¢hriaza npoepammu-
pyemoll ¢byHKUUU rpu OOCMUXEHUU KOHMPOSUpyeMol nepemMeHHOU Mopo208o20 3Ha4YyeHuUsl (C ydemom
eucmepesuca). Ecnu e mevyeHue 3adaHHO20 8peMEHHO20 Oompe3Ka 3Ha4YeHUe KOHmposnupyemodl nepe-
MeHHOU 8o38pawaemcsi 8 duarnasoH, ycmaHoesneHHbIl napamempom Fucmepesuc, usmMeHeHuUe cocmosi-
Hus1 8bIXO0HOU JSIUHUU He nipoucxodum. Napamemp moxem bbimb ycmaHosrieH e npedenax om 0 do 1 c,

wae - 0.001 c. 3HayeHue no ymorn4vaHuro - 0.000 c.

KoHmponupyemasi rucmepesuc
nepemeHHasi
Mopoe+----—gf——m—————p———m e N\ -
Bpewms
0 \
CocmosiHue

¢naea hyHKUUU
17 +
0

CocmosiHue
8bIXOOHOU NUHUU

1 4
0

Bbiepxka Bbidepxka Bbi0epxka

Puc. 9.24. Hacmpolika napamempog ripoepammupyembix hyHKUUU.

lNapamempbl MeHI0 docmyriHbl 05151 pedakmupo8aHusi rpu 8800e raporsis Mosib308ameris.

Merwo OYHKLINAT - ®YHKLINA4 aHano2uyHbI.
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9.19. FIELDBUS

Pexxum docmyna MODBUS 8
J
Aat
Pexum docmyna CAN 6
J
(- N\
Bazonosok meHto napamempos MODBUS
\\ - : J
. ] I J
A vV
e — N
B3azonosok meHto cpedcme duazHocmuku MODBUS fx
N 7Y T Jj
1 T J
A vV
[ HEeH \
B3azonosok meHto napamempos CAN
4 - : J
] I 4

Puc. 9.25. MeHio «FIELDBUS».

MeHto codepxum HacmpoUKu KOMMYHUKaUUuoHHbIX npomokoroe MODBUS u CAN 0nsi opeaHu3ayuu
obmeHa ynipasnsowel u cmamycHol uHgopmayuel MexJOy 3/1eKmpornpusoOoM U yrpasnsowumM yecm-

poticmeom.

e MODBUS - «Pexxum docmyna MODBUS»

e CAN - «Pexum 0ocmyna CAN»

Onpedensirom pexum docmyna K napamempam o /10KasbHOU cemu Yepe3 KOMMYHUKaUUOHHbIE 1op-
mb! (uHMepgelicbl RS-232/485 u CAN). lNapamempbl docmyrHbl 01 pedakmupoeaHusi rnpu cépoce na-
ea «CHsmue 6510KUPOBKU» U 8800e Maposisi ofb3osamerisi. BO3MOXHbIe 3Ha4YeHuUsi napamempos:
MOHUTOP (no ymonyaruro) u YINPABJIEHUE.

B pexxume MOHUTOP docmyn k napamempam 02paHu4eH MmosibKO 803MOXHOCMbIO CHUMBbIBAHUS UH-

gopmayuu. Pexum ucrnionb3yemcsi Oris KOHMPOosis U duagHOCMUKU COCMOSIHUS ariekmporpugoda.

B pexume YTPABJIEHUE rnipedocmaensiemcs nonHbit docmyn K napamempam cucmeMsbl, 8 moM 4uc-
e ¢hopmuposaHuro yrpasnsruwux gosdelicmeuli u pexumos pabombl anekmpornpusoda. Pa3peweHue
ynpaeneHus ro nokansHol cemu MODBUS unu CAN uHOuyupyemcs ¢bniazom “f” 8 nosuyuu 12 cmpoku

UHOUKayuu cocmosiHusi (puc.8.2).

Hacmpoliku KoMMyHUKaUUuOHHbIX rpomokosiog codepxamcsi 8 mMeHio «[TAPAMETPblI MODBUS» u
«MAPAMETPbI CAN».
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9.20. NMAPAMETPbI MODBUS

Ndenmugbukamop ycmpoticmea & )

f.

Bbi6op ¢opopmama npomokona MODBUS 8/
At [ d

(i . ®\

Ckopocmb nepedayu 0aHHbIX 8

J
at [

Crocob koHmpons YyemHocmu 8)
at 54

(T ®

MakcumarnbsHoe epems oxudaHus kadpa 6)

Puc. 9.26. MeHrto «lMapamempbi MODBUS».

e MODBUS Node-ID - «M10eHmuchbukamop ycmpoticmea»

Badaem yHukarnbHbIU udeHmMuUgUKayUOHHbIU Homep anekmporpueoda 6 cemu MODBUS.

o Pexum MODBUS - «Bribop chopmama rnnpomokosa MODBUS»
lNossonsem ebibpamb ¢hopmam kadpa ripomokonia MODBUS: ASCII unu RTU.

e Baud Rate - « Ckopocmb nepedayu 0aHHbIX»

Onpedensiem ckopocms nepedayu daHHbix 8 cemu MODBUS. Yecma+asnueaemcs 8 3agucumocmu om
Xxapakmepucmuk kabens u mpeboeaHul, npedbsensieMbix K CKopocmu obmeHa uHgopmauuel 8 cemu.
PasmepHocmb napamempa - 6um/c. Moxem npuHumams crnedyroujue OuckpemHsie 3HadeHus: 300, 600,
1200, 2400, 4800, 9600, 19200, 62500 6um/c.

e Parity - «Cnocob KOHMPOJsIsi Y4emHOCmuU»

Onpedensiem crnocob ucrnonb3oeaHusi buma OonosiHeHuss 0o YemHocmu 8 bGatumax kadpa: YET,
HEYET u BbIKJ (He ucrionb3yemcsi).

e Timeout - «MakcumanbHoe epemsi oxxudaHusi kKadpay

Onpedernsiem gpemMsi, 8 medyeHue KOmopozo 371eKmpornpueodom AormkeH bbimb nonydyeH xoms 6b1 0OUH
Kkadp uHgpopmayuu no cemu MODBUS, adpecoeaHHbIli OaHHOMY ycmpolicmsy. B uHom criydae cpabambi-
gaem 3awjuma om owubKu cemeso20 yrpassieHUs, 8 no3uyuu 4 cmpoKU COCMOSIHUSI UHOUUUpPYyemcsl
¢nae F. Bawuma cpabambigaem moObKO 8 Crlydae, ecriu paspeweHo cemegoe yrnpaesseHue napamem-
pom MODBUS & merio «MMIHULWATIN3ALNSA / FIELDBUS» (ycmaroeneHo 3Ha4deHue YIPABJIEHUE),

4ymo uHOuyupyemcs e nosuyuu 12 cmpoku cocmosiHusi conazom f.

lNMapamempbl MeHI0 docmynHbel Onsi pedakmupoeaHusi rpu cbpoce ¢prnaza «CHIMuUe 6r10KUPO8KU» U

8800e naporisi nofbL308ameris.

bonee nodpobHoe onucaHue napamempos rnpomokosia MODBUS codepxumcs 6 OoKymMeHme
MODBUS Application Protocol V1.
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9.21. MAPAMETPbI CAN

Ndenmugpukamop ycmpoticmea

at

Ckopocmb nepedadu daHHbIX

at

MakcumarnbsHoe epems oxudaHus kadpa 6
J

~

Puc. 9.27. Mento «lMapamempsi CAN».

e CAN Node-ID - «M10eHmucbukamop ycmpoticmea

Badaem yHukasbHbIU uGeHmMuUGUKayUuoHHbIU Homep anekmporpugoda e cemu CAN.

e Baud Rate - « Ckopocmb nepedadu 0aHHbIX»

Onpedensiem ckopocmpb nepedayu daHHbIX 8 cemu CAN. Ycmanasnueaemcs e 3agucumocmu om xa-
pakmepucmuk kKabens u mpebosaHul, npedbsienseMbiX K cKkopocmu obmeHa uHgopmauyuel 8 cemu.
PasmepHocmb napamempa - kbum/c. Moxem npuHumMame credyroujue OuckpemHsie 3HaveHus: 20, 50,
100, 200, 500, 800, 1000 kbum/c.

e Timeout - «MakcumasibHOe epemsi OXxuOaHusi Kadpay

Onpedensiem gpemMsi, 8 me4deHUe KOmopoao 31eKmpornpugodom AormkeH bbimb nosy4deH xoms 6bl 0OUH
kadp uHgpopmayuu no cemu CAN, adpecosaHHbIl daHHOMY ycmpolicmey. B uHom crniyyae cpabambsieaem
3awuma om owubKu cemegoz0 yrpaesieHus], 8 no3uyuu 4 cmpoku cocmosiHus uHouyupyemcs cnaz F.
Bawuma cpabambisaem morsbKO 8 crlyqae, ec/iu pa3peuweHo cemeegoe yripaeneHue napamempom CAN e
meHr «MHULIMATIN3ALINA / FIELDBUS» (ycmaroseneHo 3HadeHue YIIPABJIEHWE), ymo uHOuyupyemcs

8 no3uyuu 12 cmpoku cocmosiHusi ¢hriazom f.

lNapamempbl MeH0 docmynHbl Onsi pedakmuposaHusi npu cbpoce ¢prnaza « CHIMuUe OrI0KUPOSKU» U

s8so0e rnaporis rosib3oeameris.

Eonee nodpobHoe onucaHue napamempos npomokona CANopen codepxxumcs 8 0okymeHmax CiA DS-
102, CiA DS-201, CiA DS-202, CiA DS-203.
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9.22. BAJI/IACTHbIA PE3NCTOP

®\
ConpomueneHue 6annacmHo2o peucmopa g
4
Aat 54
(i, ®\
MOU.(HOCmb 6annacmHozo pe3ucmopa 8
/
alt vV
R @
HopmuposaHHas kpamHocme riepeapy3ku 6annacmHoz0 pesucmopa 8
_/
at 54
£ ®
HopmuposaHHoe spemsi deticmeusi nepeapy3ku banmnacmHo20 peucmopa 8
/

Puc. 9.28. MeHro «bannacmHbil pe3ucmopy.

lMapamempbl MeHI0 ucnonb3yromcs 05151 KOPPEKMHOU pabomsl 8peMsi-mokoeol 3auumsl bannacmHo20

pesucmopa. PekomeHdauyuu ro eblbopy pesucmopa npueedeHsi 8 n1.5.2.4.

e R 6p - «ConpomusneHue 6annacmHo20 pe3ucmopa

Onpedensiem conpomueneHue MoOKMoYeHHo20 bannacmHo20 peaucmopa. PasmepHocms napamempa
- OM. 3HadeHue o ymorndaHuro U npedesibl USMEHEHUS napamempa ornpedesisiomcs muropasmMepom rpe-

obpasosamerns (cm. mabn. 5.5).

e P 6p - «MowHocmb baninacmHo20 pe3ucmopas

Onpedenaem mouwHoCMb MOOKMOYeHHO020 6annacmHoz20 pesucmopa. PasmepHocms napamvempa -
Bm. 3HauyeHue ro ymondaHuto u npedesibl USMEHEHUs MapamMempa orpedesaomces murnopasmepom rnpe-

obpasosamersi.

e K 6p - «HopmuposaHHas kpamHocms nepe2py3ku bannacmHo20 pe3ucmopa

Onpedensiem coomHoweHue Aonycmumol ummynbCHOU pacceusaemoll MouwHocmu barnnacmHoz20 pesu-

cmopa U HoMuHarbHol dnumersibHoU. 3HaqyeHue o ymosyaHuro - 1.5.

e T 6p - «<HopmuposaHHoe epemsi delicmeusi rnepe2py3ku baniacmHo20 pes3ucmopa

Onpedensiem epemsi 8bidepXKU Ha cpabambigaHue 3auumel bannacmH{Ho20 pesucmopa npu 3adaHHoU

KpamHocmu riepeapysku. 3HaqdeHue rno ymondaHuto - 30 c.

CpabambisaHue epemsi-mokoeol 3awumsl bannacmHo20 pe3ucmopa uHOuyupyemcs cumeosiom R e

nosuyuu 2 cmpoKu COCMOSHUS.

lNMapamempbl MeHI0 docmynHbel Onsi pedakmupoeaHus rpu cbpoce ¢prnaza «CHIMuUe 6510KUPOBKU» U

8800e naporisi ronbL308ameris.
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9.23. EAUHULIBI UBMEPEHUA

Bbibop eOuHuy, usmepeHusi 01 omobpaXeHusi ckopocmu

at [ d

Bobi6op eduHuy, usmepeHus Orisi 0mobpaxeHusi y25108020 MOMOXEeHUs

P~ —

Puc. 9.29. MeHto « EQUHUUbI USMEPEHUSsT».

e Ckopocmb - «Bbibop eduHUY U3MepeHUs 0511 0mobpa)keHusi cCKopocmu»

lNossonsiem ebibpamb eQuHUUbI U3MePeHUsT Orid omobpaXeHusi pasMepHOCMU rnapamempos, cesi3aH-
HbIX CO CKOPOCMbIO 8paweHuUs pomopa 0guzamersisi. Moaym 6bimb ycmaHoeeHbl crnedyowue 3Ha4eHus!

napamempa: o/m (o6opom 8 MuHymy), p/c (paduaH 8 cekyHOy) u 'y (MFepu).

e Yzon - «Bbibop eduHuUy usMmepeHUs: 0ris omobpakeHUsl y2/108020 MOI0KEHUS»

lMoseosnisiem ebibpamb €OUHUUbLI U3MEPeHUsI OJis1 0OmobpaXeHusi pa3MepHOCmuU rnapamempos, Cesi3aH-
HbIX C ya/oebiM rosioxeHuemM pomopa dsuzamessi. Moaym 6bimb ycmaHoeneHb! criedyowue 3HayeHusi

napamempa: pad (paduaH) u ep (2padyc).

Locmyn k pedakmupogaHuto napamempos MeHI0 He 02PaHUYEH.
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9.24. TAUMEP

YcmaHoseka yacos pearnibHo20 spemMeHuU 6

Puc. 9.30. MeHto « Tatimep».

MeHro docmyrnHO MOnbKO 8 UCMOHEHUSIX C yCmMaHOo8/1eHHbIM maliMepoM peasibHo20 epemeHu. 1o3go-
Ji9em 8bInofIHUMb YCMaHOBKY Uru KOPPEKUUD MeKywux 3HadyeHuli Gamel u gpemeHu. lepexod 8 pexum
pedakmuposaHusi npouseodumcsi 0511 Kaxx0020 U3 351eMeHmMOoe8 r1ocs1iedo8amersibHO 10c/1e Haxamusi KHof-
Ku «Pexxum / BeoO»: 200, Mecsl, 4uUCrIo, Yackl, MUHYmMbI, CEKyHObI. [MTapamemp docmyreH Ons pedakmu-

poeaHus ripu sso0e rnapoJsid rnosjib3oeameris.
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9.25. CIIELINAJIbHBIE PEXXUMbI

~
322051080k MEHIO pexumMos asmomMmamu4yecKo2o pacyema u onpe@eneHuﬂ
napamempoe )
yY T /
A= ] 1 /
A [
N
322071080k MeHI0 HacmpOoUiKU YHKUUU a8momMamu4ecko20 Io8mopHo20
BKIO4YeHus1 J)
A I
- ! I _J

Puc. 9.31. MeHto «CneyuarbHble pexumbly.

MeHio codepxxum cpedcmea HacmpoUKu crieyuarnbHbIX PexXumMoe pabombl 3nekmporpusoda: asmo-

MamuyecKo20 pacyema rnapamempos peaynsimopos U onpedeneHusi napamempos nooKMoYeHHO20 08u-
2amerisi, a8moMamu4ecKo20 Mo8MOopPHO20 BKIIKYEHUSI npeobpasosamers.
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9.26. ABTOHACTPOUKA

Bbi6op muna cma+dapmHoU HacmpoUKu U paspeweHue/3anpem
\asmomamuqem{oeo pacyema napamempos peayriamopa ckopocmu )

At 54

Pa3speweHue/3anpem asmomamuyecko2o pacyema
\_/"apamempos pezynamopa moxa

Al 54
£ @)
3anycx asmomamu4eckKoz2o onpe@eneHu,q napamempos dsuzamerns
\ U pacyema napamempos pezynamopos cucmems! yrpasrneHusi 8 Y,
At vV

(o

Banyck pexuma asmomamu4yeckozo orpedesieHus MOMeHma uHepyuu 8
J

kanexmponpueoda

Puc. 9.32. MeHo «AemoHacmpolikax.

Cmpoku meHro PC, PT codepxam 0603HavyeHUs rapamempo8 COOMeemcmeyouwux peaynsmopos,
Komopbie Mo2ym Obimb 8K/IHYEHbI 8 CrUCOK asmomamu4yeckol Koppekyuu. Koppekuusi 8K/TIoYEHHbIX 8
CIMUCOK rnapamMempo8 8bINoIHAeMCs Kax0bil pa3 rocsie 3arycka pexumMos asmomamuyeckoeo onpeodese-
HUsI napamempos dsuzamerisi U onpedesieHUs: MOMeHma UHEPUUU aiekmponpusoda umiu rnpu py4Hod yc-

maHoeke cnedyuux napaMempos cucmeMbl yrpasneHus:
0 F modynsayuu, Udc Hom (meHo « MHULIMATIN3ALINA»);
0 T ¢punbmpa,, T kc (MeHro «HABOP MNMAPAMETPOB / PEIYJIATOP CKOPOCTW»);
o T km (meHrwo «HABOP NAPAMETPOB / PETYJISTOP TOKA»);

0 IswHom, Nrrnom, Nrmax, Us Hom, Zp, Rs, Ls, J (MeHio «HAGOP MMAPAMETPOB / lTAPAMETPb!
ABUTATE]IA»).

o YMOIn4aHuro ece rapamempbl pecyriamopo8 6K/IH04YeHbl 8 CruCOK asmomamu4deckol Koppekuyuu.
Lns ucknoyeHUsi omoersibHbIX rapamempos8 u3 Criucka HEeOobX00UMO KHOMKaMu « v» U « 4 » rrepesecmu
KYpCOp « » 8 HY>XHYIO MNMo3uyuro, 8 pexxume peGaKmupoeaHUH rnapamempa uaMeHUmb eco o0bo3HayeHue Ha

3aKpauweHHbIl rpsMoy20ribHUK, KHOMKOU « Pexxum/Beod» 3aghuxkcuposams 8bibpaHHOe COCMOsIHUE.

e PC - «Bbibop muna cmaHlapmHoU HacmpoUKU U _paspeuweHue/3anpem asmomMamu4yecko20 pacyema

napamempos peayridmopa ckopocmu»

lNossonsiem eblbpamb mun cmaHOapmHOU HacmpoUKu peaynsamopa ckopocmu: ¢ onmumusayuel rno
bammepeopmy 3-20 nopsiOka - b (Mo ymonyaHuro), unu Ha MOHOMOHHbIU fpoyecc, coomeemcemeayouul
buHoMUanbHOMY pacrpedenieHU0 KOpHel xapakmepucmu4yeckoz2o rfofuHoma - M (cm. n.7) u paspe-
wums/3anpemums asmoMamuYeCKy0 KOPPEKYUIo rnapamempos peayrisimopa CKopocmu, 0603HauYeHHbIX

cnedyruwum obpasom:
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T - nocmosiHHasi peMeHu 8xo0Ho20 ¢punbmpa (T ¢punbmpa),

K - koaghhuyueHmsi nponopyuoHansHoU u uHmezpanbHol cocmasnsouwux (Kn pe, Ku pc),

75

s - O2paHudeHue ebixo0Ho20 cueHana (PC max).

lMapamemp docmyneH Onss pedakmuposaHus rpu cbpoce naea « CHamue b6roKuposku» u 8gode na-

POJIA [1o0Jib308ameris.

o PT - «Pa3peweHue/3arnpem asmomMmamu4ecKo20 pacyema rnapamempos peaynsmopa mokay

lNossonsem paspewums/3anpemumb asmoMamuyecKy0 KOPPEeKUUIo napamempos peayrsamopa moka,

0603HavYeHHbIX crnedyrwum obpa3om:
K - KoaghhuyueHmbi NpornopyuUoHaIbHoU U uHmeezpasbHou cocmasrnsiouwux (Kn pm, Ku pm),
lMapamemp docmyneH Onss pedakmuposaHus rpu cbpoce naea « CHamue b6roKuposku» u 8gode na-

POJIA [10J7ib308ameris.

o AemoHacmpolika - «3arnyck asmomamu4yecko20 ornpedesieHUs napamempos dgusamesia U pacdema

napamempoe pecyridamopo8 cucmemsbl yrnpaesieHus»

lMossonisem 3anycmumb PEXUM asmoMamuy4yeckoz20o ornpedesieHUs napamempos MOOKIIOYEHHO20 K
npeobpasosamento dsuzamens (Rs, Ls) u nocnedyrouweeo pacyema napamempos peaynsimopos cucme-
Mbl yripasneHus. [NMapamemp docmyneH dnsi pedakmuposaHusi npu copoce ¢hrnaca « CHAMuUe 610KUPOBKU»

u 8800e naporisi Nosibaosameris. 3HadeHue o ymondaHuro - “BbIK/T".

lNeped 3anyckom pexuma aemoHacmpoulxku Heobxodumo 6 meHrw «HABOP [TAPAMETPOB /
MAPAMETPBI ABUTATEJIA» yecmaHosumbe 3HadyeHusi criedyrowux napamempos rnookmo4YeHHo20 dsuza-
mens:

0 HomuHanbHbit mok cmamopa |'s Hom,

HomuHanbHas ckopocmb epauieHusi pomopa Nr Hom,
HomuHanbHas yacmoma HanpsixeHusi cmamopa Fs Hom,

HomuHarnbHoe nuHeliHoe HanpsixkeHue cmamopa Us Hom,

O O O ©o

YHucno nap nonrocos Zp,

a makxe ebibpamb HOMep akmueHo20 Habopa napamempoe e cmpoke Ha6op napamempoe (MeHo
«MHULIMATIN3ALINA ).

[nsa 3anycka pexuma asmoHacmpouku HeobxodumMo ycmaHoeumb 3HadvyeHue napamempa BKJ/1 u no-
Oamb cuesHan «CHamue 6rokuposku». B npouecce asmoHacmpoUlKu rpoucxodum epawjeHue eana 08u-
eamens 0o coenadeHusi ¢ ocblo briuxaliweeo MazHUMHO20 rontoca. [Npoyedypa dnumcs okoso 2 ¢ (npu
amowm 8 rno3uyuu 13 cmpoku cocmosiHusi uHOUyUpyemcs ¢piaz a), rnocse 4ez2o 3HadeHue napamempa Ae-
moHacmpoUuka asmomamuyecku rnepesodumcsi 8 cocmosiHue BbIKJ1. BbiqyucneHHbie napamemps! coxpa-
HSIFOMCSI 8 COOMBEMCMBYIOUUX MEHIO, MPU 3MOoM 0OHOBAIOMCS 3HaYeHUST MOJIbKO mex rnapamempos pe-

2ynmopos, KOMmMopbIe 8K/TIOYEHbI 8 CrIUCOK asmoMamuyeckol Koppekyuu e cmpokax PC, PT.

Lna nosebiweHuss moYyHocmu onpedesnieHUs1 napamempos 0suzamerisi XenamernbHo obecriedums pe-

XXKUM, mMmakcumMmalsibHO I'IpU6.I'IU)KeHHbIL7 K Xoriocmowmy xoay.
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Pexxum asmoHacmpoliku moxem 6bimb ripepsaH cpabambieaHueM 3awum, rubo cbpocom cpnaza

«CHsimue 6/10KUPOBKU».

e OnpedeneHue J - «3anycKk pexuma asmomMamuyecko20 orpedesieHuUss MOMeHmMa UHepuuu 3/1eKmpo-

npugoda»

lMossonsiem 3anycmumpb PexXumM asmomamu4ecko2o orpedesieHusi CyMMapHo20 MOMeHma UHepuyuu
anekmponpugoda, npueedeHHo20 K 8any 0suzamens (J), u nocnedyrowul pacdem napamempos peayris-
mopos cucmems! yripasneHus. lNapamemp docmyneH 0na pedakmupogaHusi rpu cbpoce ¢nasa «CHAMuUe

briokuposku» u 8800e naporis nosib3ogamerisi. 3HadyeHue no ymondaHutro - “BbIKIT”.

lNeped 3anyckom pexuma oripederieHuss J HeobxoOuMOo rnposecmu asmoHacmpoUliKy ¢ nocredyrouum
pacyemom rnapamempoes peaysimopos usu 88ecmu 8pyHHyr0 napamemps! 0guzamersisi U napamempsi pe-
2ynsimopoe8 8 COOMBEMCMEYWUX MEHIO, 110C/1e Ye20 Nposepums onmMuMaibHOCMb HacmpoUKU KOHmMypa
moka u pabomocrnocobHocme KoHmMypa ckopocmu. [lpu amom QormkeH bbimb 8bl6paH HOMEP aKkmueHO20

Habopa napamempos 8 cmpoke Habop napamempoe (meHio « MHULIMATTINIALINSA»).

Hns 3anycka pexuma onpedeneHusi J Heobxod0umo ycmaHosumse 3HaqyeHue napamempa BKJ1 u nodamb
cueHan «CHsimue 6r10kuposku». lpouedypa onpedeneHus MOMeHmMa UuHepyuu rnpedycmampusaem uame-
pPEHUE rnepeMeHHbIX C spauarouUMcs pomopom 0suzamerisi, noamomy OormkHa bbimb obecriedeHa 803-
MOXHOCMb paseoHa dguzameriss 00 HOMUHanbHOU ckopocmu. AKmueu3ayusi pexxuma cornpogoxdaemcs
uHOukayuel cumeorna j 8 nosuyuu 13 cmpoku cocmosiHusi. o 3agepweHuu npoyedypbl 3Ha4eHuUe napa-
mempa OnpedeneHue J asmomamudecku rnepesodumcsi 8 cocmosiHue BbIK/1. BbiducneHHble napamem-
Pbl COXPaHSIOMCS 8 COOMBEmMCmBYUUX MEHIO, NMpu 3moM 06HOB/ISIMCS 3Ha4YEeHUST MOJbKO mex napa-

Mempos peayrisimopos, KOmopble 8KIIH0YEHb! 8 CIIUCOK agmomamuyveckoli koppekuuu e cmpokax PC, PT.

Hns noebiweHuss movyHocmu orpedesieHUss MOMEeHma UHepyuu pekoMeHOyemcsi ucrosib308amp Ha-
CMPpOUKYy KOHMypa mokKa Ha MakcumasibHO 803MOXHYI0 QUHaMUKY (UCX00s U3 Kpumepusi ycmoudyugsocmu
pabomei), a makxe obecrieyums PeXUM, MakcumarsbHO npubnuXeHHbIl K xosocmomy xody. Kpome moeo,
npouedypa onpedesieHUss MOMeHMa UHepyuu Moxxem Obimb MpeKpaweHa 8 cryvyae npeebilueHuUsi MOMEH-
mom Hazpy3Ku 3HadYeHUs HOMUHallbHO20 MoMmeHma dgueamerns. [lpu amom e mo3uyuu 4 cmpokKu cocmosi-
Husi uHOuyupyemcs cpnaz J (owubka pexuma), 3HadeHue napamempa J 8 meHio «HAGOP NMAPAMETPOB
/ MTAPAMETPbLI IBUTATEJISl» He obHOsnsemcs, pacdem rniapamempos peayissmopos cucmembl yrpas-

JIeHUSA He 8bIMNOJIHAEeMCH.

B cniyyasix, koe0a rnepgoHayanbHO ycmaHoerieHHoe 3HadyeHue J omnudaemcs om OelicmeumeribHO20
Ha HeCKOIbKO riopsidkos, rnosmopHoe rnposedeHue rnpouedypbl agmomMamu4yecko2o ornpedeneHus J no3eo-

Jidem roebicumsb IMo4YHOCMb U3MEPEHUA.

Pexum onpedenerus J moxem b6bimb npepeaH makxe cpabambigaHuem Opyaux 3awjum, nubo cbpo-

com ¢bnaza « CHaAmMue 6510KUpPOBKU».

Ecnu napamempsi AemoHacmpolika u OnpedesneHue J nepesedeHbl 8 cocmosiHue BKJT oOHogpe-
MeHHO, Mo ripu noda4ve cusHana «CHaImMue 6510KUPOBKU» akmueu3upyemcs pexum asmoHacmpouku. [lo-
C/le e20 3asepuieHuUsi agmomamu4yeckuli nepexod K 8bIMNOSTHEHUIO pexxuma orpedesieHUsi MOMeHma UHep-
yuu He npoucxodum. [ns 3arnycka pexuma onpedeneHusi J HEoO6Xo00UMO CHSIMb U 8HO8b roGamb cuaHarl
«CHsimue 6r10kuposku». lpu 3mom pacyem rnapamempos peaysisimopos cucmeMb! YpaesieHUs 8bIrosHS-

emcsi nocriedogamesibHO rpu 3asepuwieHuu Kaxdo20 u3 PEXUMOS.
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9.27. [EPE3ANYCK

Konuyecmeo nonbIimok nepesanycka rpu KpamxKospeMeHHOM CHUKeHUU
HarpshxkeHusi cemu

At [ d

WHmepean epemeHu Mexdy nonbimkamu nepe3sarnycka 8

A —:

Puc. 9.33. MeHto «[llepe3saryck».

o Konuvecmeo - «Konu4yecmeo nonbIimok nepesarycka rnpu Kpamko8peMeHHOM CHUXEHUU Harps)KeHUst

cemu»

Onpedenﬂem KoJsiu4eCcmseo roriblmoK asmomamu4ecKkoao Mno8mopHOo20 8KJ/I4YeHUs npeoGpa3oeamenﬂ
npu cpa6amb/saHuu 3alWumabl OmM MOHUXXeHUS HaripsxXeHus cemu. 3HaueHue napamempa moxxem 6bimb

ycmaHoeneHo e npedesnax om 0 do 10. lNpu ycmaHoeke 3HadyeHusi 0 nepesarlyck He npouseodumcs.

o HHmepean - «VIHmepsaa 8peMeHU MEXQOy MornbimKamu rnepesarnyckay

Onpedenisiem uHmMepsasn epeMeHu Mex0Ay MoMbimKaMu asmoMamuy4yecKko20 M0B8MOPHO20 BKITOYEHUS
rnpeobpasosameris. 3Ha4yeHue napamempa mMoxem bbimb ycmaHoeneHo 8 rpedesax om 3 do 600 ¢, wae -

1c.

lMapamempbl MeHt0 docmynHbel Ons pedakmuposaHusi rpu cbpoce ¢praza «CHIMuUe 65I0KUPOBKU» U

eso0e rnaporsis rosib3oeameris.
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9.28. HABOP [TAPAMETPOB 1

N\ (.
(- N N\
3a20/1080K MEHIO napavempos Habrrdamens cocmosiHusi nepemMeHHbIX
3a20/1080K MEHI0 napamMempos mexHosio2u4ecKko2o peayrnsamopa
// \_37ekmporpueoda /)
A= vy T < 7Y T
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3a20/1080Kk MeHI0 napamempos 3a0amyuka UHmeHcusHocmu \SHZOHOSOK MEeHIo rnapamempos dsuzamens J
/
vy T / < y'y T J
(= ] 1 J ] 1 J
A Vv A | v
N\ (- P
H N
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7'\ T J
A\ ! I J

o v

Puc. 9.34. MeHrio «Habop napamempos 1».

MeHro ektoyaem 3a20/108KU 8/1I0XKEHHbBIX MEHI0, coOepxKalyux rnapamempsbl, 8xo0suue 8 nepsbil Ha-
60p. MeHio HABOP NMAPAMETPOB 1 - HABOP NMAPAMETPOB 4 aHanoau4Hsbl.

Pa3znuyHble Habopbl napamempos Mo2ym UCMo/ib308ambCsl Ol XpaHeHUs! pasfiuyHbIX 8apuaHmMoe Ha-
CMPOEK peayiamopos, napamempos pasudHbix nodknoYaembix dguasamesedl, ycmaegok 3awum O pas-
NuYHbIX ycnosul pabomel. JTlobol u3z Habopos MoXem akmueu3upo8amsCsi C MOMOWbIO 3arpoepaMmmupo-
BaHHbIX JI02UYECKUX Cu2Hanos. dmu cueHarbl Mo2ym yrpaessmbCs, HarnpuMmep, nepeKkoYyeHuemM mexa-

HU4ecKux rnepedady npueoda usu rnepeKnioYeHuemM pexxuma pabomsi (HopmarsbHbIl / NoXapHbIU).
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9.29. TEXHOJIOrMYECKUW PEIYJIATOP

N (¢ M
BepxHsisi epaHuya Ouana3oHa 8bIX00HO20 cueHana
Akmusu3ayusi / 6710KuUpo8ka mexHOI02u4ecko20 peaynsimopa
) \_/M1eXHO/I02U4eCK020 peaynsmopa )
at [ at vV
( . —_ /- . . N\
Koagpghuyuerm nponopyuoHanbHol cocmasnsouiel HuxHsst epaHuya Ouana3oHa 8bIX00HO20 cueHana
\/716XHO/I02U4eCKO20 pegynsimopa \_/11exHoso02u4eckogo pegynsimopa Y,
al [ vV
(% G ®\
L) i H e
KoagppuyueHm uHmezpanbHol cocmasnsiouels .
Bhbix0dHOUl cuzHan mexHonoau4ecKo2o peaynsmopa

\meXHonoeuquKoeo peayrnsamopa
alt [

P

Koagppuyuerm dugpgpeperyuansHol cocmasnsrowel
\mE'XHOHOZULIeCKOZO peaynamopa

~

Puc. 9.35. Menio « Tex. Peaynamop».

o TexPezaynsimop - «Akmusu3ayusi/brioKuposka mexHon02u4ecKko2o peaynsamopas

Onpedenissiem Hanu4yue 8 CMpPyKmMype cucmeMbl Yrpas/eHUsi MexHOI02U4ecKoa20 peaynsmopa (Cm.
onucarue meHrw «MHULIMATIN3ALINA / YTIPABJTIEHWE»). Ecnu ycmaHoeneHo 3HavyeHue BKIJI, mexHono-
auqecKkuli peaynisimop 6K/oYeH, rnpueod ompabamsieaem 3adaHue 0 MexXHO/I02U4eCcKoU NepemMeHHOU.
Ecnu ycmaHoeneHo 3HavyeHue BbIKII, mexHomoau4yeckul pe2ynsamop UCKITIOYEH U3 CMPYKMypbl CUCMeMbI
yrnpaersneHus, npueod ompabameieaem 3adaHue o ckopocmu. lNapamemp docmyneH Ons pedakmuposa-

Hus npu cbpoce riaza « CHamue 610KUposKU» U 8800€e naposis rofib308ameris.

o Kn mp - «KoaghgbuyueHm rnpornopyuoHasbHoU Yacmu mexHo102U4ecKo20 peayrisimopas

Onpedenisiem KoaghchuyueHm npornopyuUoHaIbHOU Yacmu mexHOI02U4ecKko20 peaynsamopa. 3Ha4deHue
napamempa Mmoxem 6bimb ycmaHosneHo 8 npedesiax om 0 do 100 ¢ wazom 0.01. Napamemp docmyrneH

0ns1 pedakmuposaHusi rpu 8800e raporsisi nosib308ameris.

e Ku mp - «KoaghgbuyueHm uHmezpasibHolU Yacmu mexHO/102U4EeCKOo20 peaysmopay

Onpedensiem KoaghgpuyueHm uHmezpasabHoOU Yacmu mexHOIo2u4eckoao peaynsamopa. 3HadyeHue na-
pamempa Moxem 6bimb ycmaHoeneHo 8 npedenax om 0 0o 100 ¢ wazom 0.01. Napamemp docmyrneH Ons

peOaKmupoeaHu;v rnpu sso0e rnapoJsid rnosib3o8ameris.

e KA mp - «KoagppuuyueHm ducbghepeHyuaribHOU Yyacmu mexHOI02U4eCKo20 peayrismopay

Onpedensiem kosghgpuuueHm dughghepeHyuaibHOU Yacmu MexHOI02U4eCcKo20 peayrnsmopa. 3Hadve-
Hue napamempa moxem bbimb ycmaHogneHo 8 npedenax om 0 do 100 ¢ wazom 0.01. MNapamemp docmy-

reH 0nsa pedakmuposaHusi rpu 88o0e napoJsis rofb3o08ameris.
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o 1TP max - «BepxHsis epaHuua duana3oHa 8bix0OHO20 cusHaIa MexHOI02UYeCKo20 peaysmopar

L4 \ZTP max - «HuxHsIs epaHuya duanasoHa 8bIX0OH020 cu2Halla MexHOI02UYECKO20 peayisamopay

YcmaHasnueaom oepaHU4YeHUsi 8bIXOOHO20 cuz2Hala MeXHO/I02U4eCcKoeo peayrsimopa, orpeoensio-
wue duana3oH usMmeHeHuUs1 3afaHusi Mo ckopocmu. PasmepHocmb napamempos - o/M. [nsi 3adaHusi rno
CKopocmu 3Ha4yeHue rnapamempos Moxem Obimb ycmaHOo8/eHO 8 rpedesiax 8eslu4UHbl MakKCcuMarsbHOU
ckopocmu 0Osuzamerisi, onpedensemol napamempomM Nrmax (vmeHio «HABOP T[TAPAMETPOB /
MMTAPAMETPbI ABUTATEJIA»). Napamemp docmyneH Orns pedakmuposaHusi rpu 88o0e naposis rosib30-

eamelJis.

e Bbixo0d TP - «BbixoOHOU cu2Ha/l mexHoI02u4ecKo20 peayrisamopas

Tekyuwjee 3HadyeHUe 8bIXOOHO20 CU2Hasla mexHoro2u4eckoeo peaynamopa. lNapamemp HedocmyrieH

0ns pedakmuposaHus.
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9.30. 3AOATYUK UHTEHCUBHOCTU

WHmMeHcusHocmb pa3eoHa 8 nuHeliHol obnacmu 1-20 yyacmka

Bpewmsi pazeoHa Ha HayasibHOM ompe3ske S-o06pa3Holi pamrib!

at 54

At [ d

WHmeHcusHOCMb MopMoXxeHus 8 niuHeliHol obnacmu 1-20 yyacmka

Bpewms pazeoHa Ha KOHe4YHOM ompeske S-obpa3Hol pamiibi

At vV

At [

(o

UHmeHcusHOCMb pa32oHa 8 fuHelHoU obnacmu 2-20 yyacmka

Bpems mopmoxeHusi Ha Ha4yarnbHOM ompe3ke S-06pasHoll pamribl

At vV

at [

(m

WHmeHcusHOCMb MOpMOXeHUs 8 NuHelHoU obnacmu 2-20 yyacmka

Bpems mopmosxeHusi Ha KOHe4YHOM ompe3ke S-obpa3Holl pamrib!

at 54

at 4

lpaHuua 1-20 u 2-20 yuacmkos 3a0amyuka UHMeHCUSHOCMU

*Q) *Q) *Q) *Q) =0

/:"::

Bud pamnei npu nepexode yepes 0

>0 =Q) =Q) =0 =0

P —

Puc. 9.36. MeHro «3adamyuk UHmMeHcus. ».

P —r

lMapamempbl MeHI0 M038OISIIOM bINOIHUMB HAcCmMpPOUKy 3adamyuka UHMEHCUBHOCMU - XeraeMmyio

8PEMEHHYI0 3agucumMocmb ompabomku npusodom 3adaHusi no ckopocmu. Ha puc. 9.37 nokasaHsl dea ea-

puaHma opmbl 3adamyuka UHMeHCU8HOCMU (pamribl):

0 Kpusas

0 Kpusas

- 0ns obweao cnyyas (S-obpasHas pamna),

- 0719 YacmHoeo criyyas (nuHelHas pamna: TpH=Tpk=TmH=Tmk=0).

2-ou y4acmok 3adamyuka UHMeHCUBHOCMU MOXem bbimb UCoib308aH O U3MEHeHUs memna pas-

20Ha / mopMoxxeHuUs1 8 r1roboli moyke Auara3oHa CKopoCcmu 371eKmpornpugoda.

e Tp1 - «MMTHMeHcusHOCMb pa3aoHa 8 jJuHelHol obnacmu 1-20 ydacmkay

YcmaHaenueaem UHMEHCUBHOCMb HapacmaHusi ckopocmu 8 JluHelHol obracmu 1-20 yyacmka 3a-

Oamyuka uHmeHcusHocmu — ompesku 2-3 u 14-15 (1-4’ u 13-16’). Onpedensiem npederibHoe 3Ha4yeHue

yckopeHusi 0na 1-20 yyacmka. 3adaemcsi pemeHeM HapacmaHusi om 0 00 HOMUHarbHO20 3Ha4YeHUs! CKO-

pocmu odsuzamerisi:

3HaueHue napamempa moxem 6bimb ycmaHogneHo 8 npedenax om 0 do 3276.75 ¢, wae - 0.05 c.

3HaueHue no ymonyaHuro - 0.00 ¢ (3adamyuk OMKITHOYEH).

e Tm1 - «MlHmeHcusHOCMb MOPMOXEHUS 8 JIuHeliHol obnacmu 1-20 ydacmkay

YcmaHaenueaem UHMEHCUBHOCMb CHUXEHUSI cKkopocmu & fuHeliHol obnacmu 1-e0 yyacmka 3alam-

Yyuka uHmeHcusHocmu — ompe3ku 10-11 u 18-19 (9-12° u 17-20°). Onpedensiem npedesibHoe 3Ha4YeHuUe
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memna 3amedrneHus 0ns 1-20 yyacmka. 3adaemcsi epeMeHeM CHUXEeHUSI ckopocmu dguzameris 0m HOMU-

HarnbHO20 3Ha4YyeHus1 00 0:

3rnavyeHue napamempa moxem 6bimb ycmaHoerneHo 8 ripedenax om 0 0o 3276.75 ¢, wae - 0.05 c.

3HaueHue no ymonyaHuro - 0.00 ¢ (3adamyuk OMKITHOYEH).

3adaHue Nr

9

————---20-
g

e o e o o o e e ) o o e o ) 0 o e ) o o o o e e e L o e e e e o e e e e e e e e e e e e e e e e e e
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TmH

___f.

+---—fF-———--=-=-—--
I
I
I
|
|
I
I
|
|

.
Nre, -

Nrt/24 - ---
0
2

NPT 2 = o o e e e e e e e

Puc. 9.37. Hacmpolika napamempoe 3adam4yuka UHMeHCU8HOCMU.
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e Tp2 - «MHMeHcusHOCMb pa32oHa 8 JJuHelHol obrnacmu 2-20 ydacmkay

YcmaHaenueaem UHMEHCUBHOCMb HapacmaHusi ckopocmu 8 fiuHeliHol obracmu 2-20 ydyacmka 3a-
damyuka UHMeHcU8Hocmu — ompe3ok 4-5 (4’-6°). Onpedensiem npedesibHOe 3Ha4YeHUe yCKopeHus Ons 2-

20 yyacmka. Sadaemcs spemeHeMm HapacmaHusi om 0 00 HOMUHalIbHO20 3Ha4YeHUs1 CKopocmu dguz2amerisi;

3HaveHue napamempa moxem 6bimb ycmaHoeneHo 8 ripedenax om 0 do 3276.75 ¢, wae - 0.05 c.

3HaueHue no ymonyaHuro - 0.05 c.

e Tm2 - «MMTHMeHcUBHOCMb MOPMOXEHUS 8 JTuHelHol obracmu 2-20 ydacmka»

YcmaHaenueaem UHMEHCUBHOCMb CHUXEHUST CKopocmu 8 JiuHelHol obnacmu 2-eo0 yyacmka 3adam-
Yuka UHmeHcusHocmu — ompe3ok 8-9 (7-9°). Onpedensiem npedenbHOE 3Ha4YeHUe memrna 3amedsieHUs
0ns 2-eo yyacmka. 3adaemcsi BpeMEHEM CHUXEHUST CKopocmu dgueameriss om HOMUHarbHO20 3Ha4YeHUs
0o 0:

Nr Hom

am2-=
m Tm 2

BHaveHue napamempa moxem bbimb ycmaHoesieHo 8 rpedenax om 0 do 3276.75 ¢, waz - 0.05 c.

3HaueHue no ymonyaHuro - 0.05 c.

e Nr1/2 - «paHuya 1-20 u 2-20 y4acmkoe 3adamyuka UHMeHcusHocmu»

Onpedensiem ypogeHb ckopocmu G8uz2amerisi, Ha KOmopom rpoucxodum rnepexod ¢ 1-20 yyacmka 3a-
damyuka UHmeHcusHocmu Ha 2-ol u obpamHo. MakcumarnbHoe 3Ha4yeHue napamempa 10 000 o6/muH. o

YMOYaHU yCmaHOo8/1eHO 3Ha4YeHUe HOMUHaslbHOU ckopocmu dgueamerisi.

e TpH - «Bpemsi paz2aoHa Ha Ha4asibHOM ompe3ke S-obpa3Hol pamrbly

e TpkK - «Bpemsi pa32oHa Ha KOHeYHOM ompe3ke S-obpasHol pambly

Onpedensiom epeMs HapacmaHusi ckopocmu desuzamesid Ha HadaslbHOM U KOHEYHOM ompe3kax S-
obpasHol pamribl ripu pa32oHe — ompesku 1-2, 13-14 u 5-6, 15-16 coomeemcmeeHHo. 3HavyeHus napa-
mempoe moeym b6bimb ycmaHoeseHbi 8 npedenax om 0 0o 3276.75 ¢, wae - 0.05 ¢. 3Ha4yeHus no ymonda-

Huro - 0.00 c.

e TmH - «BpeMsi mopMOXXeHuUs1 Ha Ha4yasibHOM ompe3ske S-obpasHol pambly

o Tmk - «BpeMsi mopMOXXKeHuUsi Ha KOHeYHOM ompe3ke S-obpa3Hol pamrbl»

Onpedensom 8peMs CHUWXeHUs1 ckopocmu dsuzamerid Ha HayallbHOM U KOHEeYHOM ompe3kax S-
obpasHoU pamribl pu MopMoXxeHUU — ompesku 7-8, 17-18 u 11-12, 19-20 coomeemcmeeHHo. 3HauyeHusi
napamempos mMo2ym 6bimb ycmaHoesneHbl 8 npedenax om 0 0o 3276.75 ¢, wae - 0.05 c. 3HaveHus o

ymondaruro - 0.00 c.

Ha HavarbHbIX U KOHEYHbIX y4acmkax S-obpasHol pamnbi (TpH, Tpk, TmH, Tmk), a makxe rnpu nepe-
xode ¢ 1-20 yyacmka 3adam4yuka UHMEHcUsHoCcMuU Ha 2-ol u obpamHo (ompe3ku 3-4 u 9-10) usmeHeHue
UHMEHCUBHOCMU pa320Ha (YCKOpeHUe) U MopMOXXeHUs (3amedrieHue) npoucxodum rno fUHEUHOMY 3aKOHY
(cm. puc. 9.38).
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e 0-Pamna - «Bud pamnbl npu nepexode yepes 0»

Onpedensiem 8ud pamrbl rpu U3MEHEeHUU HarpassieHusi spaweHusi dsuzamerns (nepexod 4yepes 0).
lMapamemp moxem npuHUMame 08a 3Ha4YeHUSI:
|al| > 0 — nepexod yepes 0 npoucxodum 6e€3 CHUXEHUSI UHMEHCUBHOCMU pa32oHa / mopMOXeHUsi 00
Hyns (puc. 9.38, a),
|al = 0 — npu usmeHeHuu HanpaseHUss UHMEHCUBHOCMb pa320oHa / MOPMOXeHUS CHUXaemcsi 00 Hyrs
(puc. 9.38, 6).

Mo ymonyaHuto ycmaHoereHo 3HadyeHue napamempa |a| > 0.

lNapamempbl meHO docmyriHbl O pedakmuposaHus rnpu cbpoce chriaza «CHAMuUe 6/I0KUPOBKU» U

sso0de rnaporsis rosib3oeameris.

3adaHue Nr 3adaHue Nr
Nr'**7 B @ Nr*1 — ) — — — = — — — m e m -
t t
0 0
Nr, +---
|
]
Nr
Nr*; 4
]
i : 70
' 1 Tpk
0 | :
- TmH _
| ! ! | '
! | | b
: I L L 3
Nrt, +==--- :_ _____ | 1T . | : | 1
| ] ] [} ] | 1 \ ] [ ]
| ] ] [} ] | 1 \ ] [ ]
! i R i ! b : | i
a . | Lo | a . b | x :
| t ! ! t
a1 [} I (] [} Y [} \ [} [} [}
0 ! T 0 — T
(] [}
(] [}
(] [}
f 1 1
[} [
[} [
(] [
a) 6)

Puc. 9.38. Bud pamrnibi npu nepexode yepes 0.
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lpu ucronb3o8aHUU MOJLKO Mepeo2o yyacmka 3adamyuka uHmeHcusHocmu (Nr1/2>|Nr*|) cym-

mMapHoe epemMs pa3aoHa / mopmoxeHusi TS Moxem 6bimb 8bI4YUC/IEHO MO (hopMyiam:

Ycnoesue Pacuyemnas ¢hopmyna
T2 2 £ Nrrom 2
N
AN | = =22 SR Ts =T1+T3 (9.30.2)
T2 2
|ANr| < Nruom T1+T3 Ts = 2ANrT2(T1 + T3) (9.30.3)
T2 2 Nr Hom

20e Nr* - 3a0aHHbIl (KOHEYHbIU) YpOB8EHbL CKOpOoCcMU,
ANy - npupauweHue ckopocmu (pa3Hocme Mex0y 3ad0aHHbIM U HavyaribHbIM yPOSHSIMU CKOpocmu),

Nr Hom - HoMuHarsnbHasi ckopocmb (MeHto « HABOP NMTAPAMETPOB / NTAPAMETPEI ABUTATE]IA»),
T1=Tpu, T2 =Tp1, T3 =T pk- 0551 pacyema 8pemMeHU pa32oHa,

T1=Tmu, T2 =Tm1, T3 =Tmx - 0515 pacyema epeMeHU MOPMOXKEHUSI.

®opmynbi (9.30.1) — (9.30.3) cnpasednuebi 0151 criedyroujux cry4aes:

0 (9.30.1) - 8 S-o6pasHol pamre npucymcmeyem fuHelHasi obsacme.

0 (9.30.2) - 8 S-06pasHoOU pamne omcymcmeyem rfuHeliHass obracme, rpedesibHOe YCKOpeHue, 3adaH-
Hoe napamempom Tp1 (0ns paseoHa) unu Tm1 (0ns mopmoxeHusi), docmuzaaemcs.

0 (9.30.3) - 8 S-06pasHoOU pamre omcymcmeyem rfuHeliHass obracme, rpedesibHOe yCKOpeHue, 3adaH-
Hoe napamempom Tp1 (0ns pa3zesoHa) unu Tm1 (0ns1 mopmoxeHusi), He docmueaemcs. B amom criydae
8peMsi pal32oHa / MOPMOXEHUSI Ha HayvarbHbIX U KOHEYHbIX ompe3kax S-obpasHol pamrbl bydem

MeHble 3HayeHul, 3adaHHbIx coomeemcmsyrouwjumu rapamempamu Tpu, Tpk, TmH, Tmk .

lpu ucnonb308aHUU MOJLKO MUHEUHOU paMrbl CyMMapHoe 8peMsi pal32oHa / MOPMOXEHUS MOoXem

6bimb ebiqucneHo rno popmyne (9.30.1) ¢ nodcmaHoekol napamempos T1 =T3 =0.

Cnedyem umems 8 8udy, 4mo peaslbHOe 8peMsi pa32oHa / mopMoxxeHusi bydem onpedensimbcs Kpome
moezo HacmpoUKol peaynsimopos U 8X00HbLIX ¢huibMpPO8, a makxe COOMHoWeHUEM MOWHOCMU npeobpa-

308amerisi U 08u2amerisl.

bornee nodpobHo anzopumm pabombsl u MemoOuKka pacdema napamempos 3adamyuka UHMEHCUBHO-

cmu paccmompeHnsi 8 lNpurnoxeHuu 4 «Pacyem napamemposg 3adamyuka UHMEHCUBHOCMU».
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9.31. PEIYJIATOP CKOPOCTHU

\_ peaynsmopa ckopocmu

P~ —

Puc. 9.39. MeHo «Pezynsmop ckopocmu».

e @ .......
[MocmosiHHast pemeHu 8x00H020 ¢huribmpa 3adaHusi Mo cKopocmu 8 Koacpepuuyuenm urmezpaneHoli cocmaensiowed
) \_Peaynsamopa ckopocmu
Aat vV at vV
(e ®\ Ve
[AnumeneHocmb yukna pacdema peaynsimopa ckopocmu ) OzpaHuyeHue ebIXOOHO20 CUgHana peaynsimopa ckopocmu 8
J
at vV v
(F ) Q)
MocmosiHHas epeMeHu KoHmypa ckopocmu 8 ) BbixodHol cuzsHan peaynsimopa ckopocmu
at vV a v
Koagbgpuyuenm nponopyuoHanbHol cocmasnsouwel 8
J

e T gpunbmpa - «[locmosiHHasi epemeHU 8X00H020 cburibmpa 3adaHusi Mo CKoOpocmu»

lMocmosiHHasi epeMeHu anepuoduYecKo20 38eHa nepeoao rnopsioka, criyxum 0715 hopMuposaHusi rnepe-

XOOHbIX MPOUECcco8 8 KOHMype ckopocmu. B pe3yrismame 8binofiHeHUs1 npouedypbl agmoHacmpoUlku 6
3asucuMocmu om 8bibpaHHo20 8 MeHto « CIELIMATIBHBIE PEXKVIMbBI / ABTOHACTPOWKA» muna cmaH-

OapmHol HacmpoUKu KOHMypa CKopocmu ycmaHas/nueaemcsi 3HadyeHue, coomeemcmeyujee cmas-

dapmHomy sudy npouyeccos no bammepeopmy 3-20 nopsidka (no ymonyaHuto) unu 6GUHOMUarIbHOMY pac-

npedeneHuro. lNapamemp Moxem ycmaHasgnueamscs 8py4Hyto ¢ wazom 0.0001 ¢, makcumasibHoe 3Ha4e-

Hue - 1 c.

e T cyema - «[lnumenbHOCMb UUKIa pacyema peaysimopa CKopocmuy

Tekywee 3Ha4yeHue nepuola pacdema peayrnsmopa ckopocmu. Onpedengemcsi cucmemol yrnpasre-

Hus1 aemomMamuydecKu, ucxods us 3HadeHus napamempa F modynsayuu (meHro «MMHULIMATIN3ALNA). [Na-

pamemp He docmyrieH 0ris1 pedakmupoBaHUsi.

o T kKc - «[locmosiHHasi BDEMEHU KOHMypa CKOpocmu»

Onpedensiem QuHamu4veckue cgolicmea KOHmMypa ckopocmu. 3HayeHue o ymondaruro - 0.004 c. B pe-

3ysibmame @bIMOHEHUsT npouedypbl agmoHacmpolKu 3HadYeHuUe, YCmaHo8/IeHHOEe 0 yMOoYaHul unu

88e0€HHOE 8PYYHYI0, HE U3MEHsiemcs. PekomeHOyemoe COOMHOWEHUE:!

Tkc > (2+3)Tkm,

20e Tkm — NoOCMOsIHHasi 8peMeHU KOHMypa moka.

e Kn pc - «KoaghgbuyueHm rpornopyuoHaabHolU Yacmu pez2yrisimopa CKopocmu»

Ecnu ycmaHoeneH ¢hnaz

paspeweHusi asmomamuy4eckoli Koppekyuu napamempa

(MeHto

«CIMELMATIbHBIE PEXXWUMAbI / ABTOHACTPOWKA» / PC), mo Knpc 6biyucrisemcsi u3 napamempos

dsuzamernsi U NOCMOSIHHOU 8peMeHU KOHmYypa CKopocmu.
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o Ku pc - «KoaghbuyueHm uHmeapasibHolU Yacmu pezyrisimopa CKopocmu»

Ecnu ycmaHoeneH chriae paspeweHuss asmomMamuyeckoll  Koppekyuu napamempa  (MeHto
«CIMEUMATIbHBIE PEXXKVMbI / ABTOHACTPOUKA» / PC), mo Ku pc ebiqucrisemcss u3 napamempos

dsuzamerisi, TOCMOSIHHOU 8peMeHU KOHMypa CKOpOCMU U UuKfa pacyema pezynsimopa cKopocmu.

o PC max - «OzpaHu4yeHuUe 8bix00HO20 cu2Hasa peaynsamopa cKopocmuy

Onpedensem makcuMmasbHyl 8e/UYUHy 3a0aHusi o akmueHol cocmasnsoueli 6ekmopa moka cma-
mopa. PaamepHocmb napamempa - AmMrep, 3HadyeHue Moxem 6bimb ycmaHoesieHo & rpedenax om 0 0o
8€/IUYUHBbI YCmasKu npozpaMMHOU MakcuMaribHO-mOKOgoU 3aulumsl npeobpazosameris. 3HavyeHue o

ymonyaruio - 1.5 | g Hom.

e Bbixod PC - «Bbixo0HOU cu2Hai peaynsmopa CKopocmu»

Tekywee 3HayeHUe 8bIXOOHO20 CU2Hana peaynsmopa ckopocmu. He docmyneH dns pedakmuposaHusi.

Bce napamempbsi MeHI0, Kpome ommedeHHbIX, docmyrHbl Or1s1 pedakmuposaHusi npu cbpoce ¢prnaea

«CHsImue 6510KuposKuU» U 8800€ aporsis nosib3ogameris.
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9.32. PEIYJISITOP TOKA

DN e

® . N
[TocmosnHHas epement KoHmypa moka BbixodHoU cueHan peaynsimopa akmugHol cocmasnstoweli
VI 8 ) eekmopa moka cmamopa
at [ vV
. S
KoaghgpuyueHm nponopyuoHanbHol cocmasnstowel peaynsmopa moka bIX00HOU CLgHar pe2ynamopa peakmueHol cocmaensiowed
) 8eKmopa moKa cmamopa
at [ A b d
(i "

Koagpgpuyuerm uHmeepansHol cocmaensioulel peaynsmopa moka 8 )

Puc. 9.40. MeHio «Pezaynsamop mokay.

o T km - «[locmosiHHas 8pPEMEHU KOHMYpPa moKa»

Onpedensiem AuHamuyeckue ceolicmea KOHMypa peaynuposaHusi MOMeHma (KOHmypoe peaynuposa-
HUSI aKmueHOoU U peakmueHOoU cocmassisroWux moka cmamopa). 3HaqyeHue napamempa Moxem Obimb
ycmaHoesneHo 8 npedenax om 2Tmodynsauyuu (onpedenssemcs napamempom F modynsyuu, ycmaHO8/1eH-
HbiM 8 meHo «MHULIMATIN3ALNS») do 0.0625 ¢, wae - 0.0001 c. BHadyeHue ro ymondaruro - 0.002 c. B
pesyrnibmame 8bIMo/IHEHUST MPouedypbl a8MmMoHacmpoUKU 3HaYeHUe, YCmaHO8/IEHHOe MO YMOYaHuK unu

88e0eHHOe 8pYYHYI0, HE U3MeHsiemcs. PekomeHOyemoe COOMHOWEHUE:

Tkm > 2Tmodynauuu.

e Kn pm - «KoaghgpuyueHm nponopyuoHaabHoU cocmasnsouel peaynamopa mokay

Ecnu ycmaHoeneH ¢prnaz paspeweHuss asmomamuyeckol KoppeKuuu rnapamempa  (MeHH
«CIMELMATIBHBIE PEXUMbI / ABTOHACTPOUKA» / PT), mo Kn pm ebiqucisemcs us napamempos

dsuzamerisi U MOCMOSIHHOU 8pPEeMeHU KOHmMypa moka.

e Ku pm - «KoaghgpuuueHm uHmezpasbHol cocmasnsirouwel pe2ynsimopa mokay

Ecnu ycmanoeneH chnaz paspeweHUss asmomMamuyecKkol  Koppekyuu napamempa  (MeHH
«CIMEUMNATIBHBIE PEXWUMbI / ABTOHACTPOWKA» / PT), mo Kupm ebiqucisemcs us napamempos

dsuzamernisi, MOCMOSIHHOU 8peMeHU KOHMypa moka u 4acmomal MOOyﬂFIL{UU.

e Bbixod Iq - «BbixoOHOU cuaHars peayrigmopa akmusHol cocmasengroulel mokax

TeKyLuee 3Ha4YeHue 8bIXOOHO20 cuzHara peeyrnamopa akmueHolU cocmasrisirowel moka.

e Bbixod Id - «BbixoOHOU cuaHasn peayrsimopa peakmusHol cocmasnsowel mokay

Tekyuwjee 3Ha4yeHUE 8bIXOOHO20 CU2Hala peayiamopa peakmueHoU cocmassnsouwel moka.

Bce napamempebl meHro, kpome 08yx rocriedHux, ocmyriHbl 0151 pedakmuposaHusi rpu cbpoce ¢praza

«CHaAmMue b110KuposKu» u 8800e naposisi Nofib308ameris.
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9.33. HABJIIOOATE]b

MuHumarnbHbIl YyposeHb Yacmomel spaweHus

at 54

ucmepesuc nepexmodeHusi Cmpykmyp yrpasneHusi

At 54

MocmosiHHas epemeHu 6r10ka cmabunu3sayuu Habmrdamens

At vV

OezpaHuyeHue 8bI1x00HO20 cueHana b6roka cmabunusayuu Habnodamens

at 4

Bbixo0Hol cueHan 6roka cmabunusayuu Habmodamens

P~

L Q 83@ ‘3@ \‘3@; P@/

Puc. 9.41. MeHto «Habnodamerby.

e  KNr min — «MuHumarbHbIl YpO8EHb Yacmomebl 8pawieHUs»

Onpedensiem nopo2ogoe 3HadyeHUe yacmomsl epaljeHus eana dsuzamersis, CHUXeHuUe 00 Komopozo
npusodum K nepexody om MO/HOU CMPYKMYypbl CUCMeMbl yrpasieHusi K pexumy HernoO8UXXHO20 eara.
lNMapamemp 3adaemcsi & 0Oornsax om HOMuUHasibHOU ckopocmu 0Osuzamenss Nruom (meHo «HABOP
TNMAPAMETPOB / NTAPAMETPbI AIBUIATE]ISA»). PeanbHbIl nopoe rnepeknioyYeHuss Cmpykmyp 8 mMacuwma-

6e ckopocmu mMoxem 6bimb 8bIYUCTIEH 110 GhopMYIe:
\ Nrmin = KNrmin -Nr Hom .

lNepekntovyeHue cmpykmyp rpedHazHa4dyeHo Ons nosbiueHusi cmabunbHocmu pabomel npueoda Ha Ma-

J1bIX CKOpOCMSX U 88e0eHUSI pexxuma HernodsuXHo20 earna.

3HaueHue rnapamempa 6b/6upaemc;7 ucxods U3 XesaemMoz20 OMHOCUMEsIbHO20 YPO8HA ﬂyﬂbC&L{ULj Ha
MUHUMasbHOU Yacmome spaweHus u 3asucum om KOHCMPYKMUBHbIX ocobeHHocmell KOHKPpemHoeo osu-

camerJis.

3HaueHue napamempa moxem bbimb ycmaHoeneHo & npedenax om 0.001 do 0.2 ¢ waeom 0.001.
3HaueHue no ymonyaHuro — 0.025. MNapamemp docmyneH Ons pedakmuposaHusi rpu cépoce ¢hrnaza « CHs-

mue b510KUpo8KU» U 8800€ naporisi Mofib3oeameris.

e dNr min — «[ucmepe3suc nepekno4YeHUss CmpyKmyp yrnpasneHusi»

Onpedernisiem 8efiuUYUHY MOA0XUMEbHO20 a2ucmepe3uca OMHOCUMESIbHO MUHUMAasIbHO20 YPOBHS Yac-
momes! 8paweHusi Nr min. B cymme ¢ Nr min ycmanasnueaem nopoea 3adaHusi 1o Yyacmome 8pawieHusi 8a-
na dguzamerisi, npu GOCMUXEHUU KOMOpPOo20 rpoucxodum obpamHoe NepeKIioyeHUe U3 pexuma Hernood-

BUXKHO20 8asia 8 PEXXUM yrpassieHusi 1o 8bI4UCIEHHOU ckopocmu (rionHas cmpykmypa). lNapamemp 3ada-
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emcs 8 donsix om HOMUHasbHol ckopocmu 0suzamernsi Nr Hom. PearbHasi eenuduHa aucmepesuca oripe-

denssemcs ¢hopmyrnou:
ANr min = dNr min - Nr Hom .

B macwmabe ckopocmu riopoe nepexoda K nofiHoU cmpykmype cucmemMsbl yrpasrieHusi 8bi4ucisemcs
rno ¢opmyne:
T Nrmin =4 Nrmin + ANr Howm -

Mapamemp npedHasHaqyeH Onis ycmpaHeHUsi 3¢hghekma 8bICOKOYaCMOMHO20 NepPeKtoYeHUss CmMpYyK-

myp ynpaeneHus npu pabome npusoda 8 obsracmu MUHUMaIbHOU Yacmomabl 8pawjeHUs.

3HaueHue napamempa mMoxem bbimb ycmaHoegneHo 8 npedenax om 0.001 do 0.2 ¢ wazom 0.001. 3Ha-
yeHue o ymondaHuro — 0.025. MNapamemp docmyneH 0na pedakmuposaHusi npu cbpoce raza « CHamue

6/10KUPOBKU» U 8800€ Maporisi Mofib308amerisi.

e T cmab - «[locmosiHHass epeMeHu brioka cmabunusayuu Habmrodamernsa»

Onpedensiem OQuHamuveckue ceolicmea bioka cmabunusayuu Habmodamernsi cocmosiHusi. 3HavyeHue

ro ymonyaHuro - 0.008 c. PekomeHOyemoe COOMHOWEHUE:!

8T kc 2Tcma6 2T ke,

20e T k¢ — nocmosiHHas1 epemeHuU KoHmypa ckopocmu (meHro «HABOP MNAPAMETPOB / PEYJIATOPR
CKOPOCTU»).

lNMapamemp docmyneH Onsi pedakmuposgaHusi npu cbpoce ¢pnaza « CHaAmMue 6r10KUposku» u 8eode rna-
posIs nonb3o8amertsi.

Cmabunu3sayus npoyeccos 8 Habrodamersie 8bIMOIHIEMCS C Uesbio yempaHUumb OWUBKU, 8bI38aHHbIE
cmpykmypHol U rnapamempudeckoll HealekeamHOCMbIO UCMOb3yeMblx 8 Habmodamene modened, no-

2pewHOCMSAMU U3MEPUMETbHbBIX KaHano8 U npubuXeHHbIM Xapakmepom ebIYUCTeHUU.

e BC max - «OzpaHuyeHue 8bIx00H020 cueHana broka cmabunuzayuu Habnodamernsi»

Onpedenisiem MmakcumaribHoe 3Ha4yeHue B8bIXOOHO20 cueHana 6rnoka cmabunusauyuu Habrrodameris.
3HaueHue o ymondaruro - 200 o6/muH. lNapamemp docmyrneH Ons pedakmupoeaHus npu cbpoce pnaza

«CHsmue 6510KUposKuU» U 8800€ r1aporisi Mo/ib308amerisi.

e Bbixo0d BC - «BbixodHoU cuzaHan broka cmabunusayuu Habrodamerns»

Tekywee 3HauyeHuUe 8bIXOOHO20 cuzHana brioka cmabunu3ayuu Habmodamerns. B cmamudeckux pe-
Xumax pabomel ucronb3yemcsi 0511 OUEHKU KOpPeKmHocmu Hacmpouku Habnroldamens cocmosiHus. [la-

pamemp HedocmyneH 0ns pedakmuposaHusi.
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9.34. [NAPAMETPbI ABUIATEJIA

N

HomuHanbHbIl mok cmamopa HomuHaneHasi nuHeliHas npomuso34C dsusamensi 8
4
at 54 At [ d
[ - ®\
HomuHanbHas CKOpOoCMb 8pauwjeHus pomopa Yucno nap rnosocos 8
/
At vV At

MakcumansHas CKOpOoCmMb 8pauwjeHus pomopa AkmusHoe conpomusrieHUe cmamopa

*Q *Q) *Q) =0 =0

At vV at
[ o o T e e s o o g e g ; ®\
HomuHanebHasi yacmoma HanpsixeHue cmamopa UHAykmusHocmb hasbl cmamopa 8
4
at 54 at 4
r (
HomuHanbHoe nuHeliHoe Harnps)xeHue cmamopa MomeHm uHepuyuu 8
. /)

Puc. 9.42. MeHrto «lNapamempbl dgueamernsi».

e [s HOM - «HoMuHarnbHbIU MOK cmamopa»

Onpedensiem HomMmuHanbHoe delicmeyrouwee 3HaqdeHUe moka ¢hasbl cmamopa deuzamerns. Pasmep-
Hocmb napamempa - Amnep. [Napamemp ucronb3yemcsi 0715 asmoHacmpoUKu pezynsimopos cucmemb!
ynpasneHusi, pabombi epeMs-mokogoli 3awumsl 0guzamerns. YcmaHaenueaemcsi 3HaqyeHue, coomeem-

cmeywuwee noOanoquHomy dsuzamerno.

o Nr HOM - «HomuHaIbHas CKopocmb 8pawieHUsI pomopa

lMacriopmHoe 3Ha4YeHue Yacmomal epaweHus dgueamerss. PaamepHocmb napamempa - 06/mMuH. Mak-
cumarsbHoe 3HaqeHue napamempa 10 000 o6/muH. Napamemp ucrnonb3yemcs Orsi agmoHacmpoUlKu peay-
J1Imopo8 cucmeMb! yrpassieHus. Ycmaxasnueaemcsi 3HayeHue, coomeemcmeyrou,ee nooKIMOYeHHOMY

odsuzamerio.

o Nr max - «MakcumarnbHas CKOpoCMb 8paweHuUsi pomopa

MakcumanbHasa paboyasi Hacmomel epawieHus1 dgueamerns. PasmepHocmb napamempa - 06/MuH. Mak-
cumarsbHoe 3HaqeHue napamempa 10 000 o6/muH. Napamemp ucrnonb3yemcs Ons ag8moHacmpoUlKu peay-
J1IMmopoe cucmembl yrpasneHusi, 0epaHu4eHUs CKopocmu 8 pexume ompabomku 3adaHusi o MOMeHmy u
3awumel 0m npesbiLeHUs MaKkcuMarbHoU ckopocmu dsueamernsd. YcmaHaenusaemcsi 3HadyeHue, 0oryc-

mumoe 01151 NOOKNo4YeHHo20 dguzamernsi u paboyeao MexaHu3ma.

o Fs HoM - «HomuHanbHass Yacmoma HanpsykeHUs cmamopa

Onpedensiem HOMUHa/IbHOE 3Ha4YeHuUe 4Yacmombl fnumarowe2o HarpskeHusi 0suzamesns. Pasmep-
Hocmbe napamempa - [u. lNapamemp ucnonb3yemcs Onsi a8moHacmpoUKU peayrnsimopos cucmemebl
ynpaeneHusi. MakcumarnsbHoe 3HadeHue napamempa - 400 y. YcmaHasnueaemcsi 3Ha4yeHuUe, coomeem-

cmeyroujee rnookmo4YeHHoMy dguzamerto.
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o Us HoMm - «HomuHanbHoe JIUHEeUHOe HarpsXeHue cmamopay

Onpedensiem HOMUHarbHoe delicmeayioulee 3HauYeHue TUHeHO20 HanpsXeHusi cmamopa deuzamersi.
PasmepHocms napamempa - Borbm. [Mapamemp ucrnonb3yemcsi Onisi aémoHacmpoUKu peaynsimopos
cucmembl yripaeneHusi. YcmaHasnueaemcsi 3Ha4eHue, coomeemcmeyrowiee nodKmo4YeHHoMy Oeauzame-

J110.

e EHOM — «HomuHanbHas nuHetiHasi npomuso3/JC dsuzamerisi»

Onpedensiem delicmeyroujee 3HaqeHUe fuHeltiHoU npomueso3[C dsusamens rnpu epaweHuUU Ha HOMU-
HanbHoU ckopocmu. PasmepHocmb napamempa — B. [Mapamemp ucnonb3yemcsi 055l pacdema 3Ha4YeHusi
napamempa «HomuHanbHoe nomokKocueneHue om MOCMOsIHHbIX MagHUMo8», Komopbil omobpaxaemcsi
8 amoll Xe cmpoke, pasmepHocmb — B6. lpu uameHeHuu napamempa Enom asmomamuyvecku rnepecyu-
mblgaemcsi 3Ha4YeHUe HOMUHAasIbHO20 MOMOKOCUENIeHUs Om OCMOSIHHbIX MagHUmos. YcmaHasnueaem-

Csd 3Ha4YeHuUe, coomeemcmeyruwee I'IOOKﬂiO'-IeHHOMy dsuzamernto.

e 2Zp - «Yucno nap rnosnocose»

Onpedensiem 4uco nap nosicos nodKMoYeHHo20 dsuzamens. Vcronb3yemcsi Onsi opueHmayuu e
CMpyKmype cucmemsl yrpaeeHusi, 8bIYUCTIeHUS MEKyWea0 3HadeHUs 3IeKmpoMazHUMHO20 MoOMeHma

dsuzamerns. lMapamemp mMoxem ripuHuMame 3HadyeHus - 1, 2, 3, 4.

e Rs - «kAKmusHoe cornpomusrieHue cmamopa

Onipedernisiem 3HaYeHUe akmugHO20 corpomusneHusi ghasbl obmomku cmamopa. PasmepHocmb - Om.
lMapamemp ucrionb3yemcs Onsl 8bIYUCTEHUS] KO3Gh(hULUUEHMOo8 pezyrisimopoe cucmeMbl YrpasreHus.
3HauyeHue napamempa mMoxem 6bimb 88€0eHO 8PYYHYIO (Ha OCHO8Ee pacqyemHbix OaHHbIX, cM. [purnoxe-

Hue 1) unu onpedensiemcsi agmomMamuyecKu 8 pesysibmame 6bIMoSIHEHUST a8MOHacmMpPOoUKU.

e Ls - «MMHOykmusHocmb ghasbl cmamopa»

Onpedensiem 3HavyeHue UHOyYkmusHocmu ¢hbasbl cmamopa. PasmepHocms - [H. Napamemp ucronb3y-
emcs Ons 8bI4UCIIEHUsI KO3GhhUUUEHIMO8 pezyrisimopos cucmeMbl yrpasnieHusi. 3HadyeHue rnapamempa
Moxxem 6bImb 88e0eHO 8PYYHYIO (Ha OCHO8e pacyemHbix 0aHHbIX, cM. [TpunoxeHue 1) unu onpedensemcs

asmomamu4ecKu 8 pesyribmaime 8bINoJIHeHUA aemOHacmpoUKu.

e J- «MomeHm uHepyuu»

Onpedensiem 3HadyeHuUe npueedeHHO20 K 8asy dguzamesii MOMeHmMa UHepyuu. PasmepHocmb - K2 M.
lMapamemp ucrionb3yemcs Onsl 8bIYUCTEHUS] KO3GhhULUUEHMOo8 pezyrisimopoe CcucmeMb! YrpasrieHus.
3HayeHue napamempa ycmaHaenueaemcsi 8py4YHy0 Ha OCHO8e UHGbopMayuu 0 MOMeHmMe UHepyuu pomo-
pa deusamernsa, MOMeHmMe UHepyuu paboyezao mexaHusMa U KoaghchuyueHma pedyKuuu mexaHudecKol

rnepedayu.
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3HaueHus no yMorn4daHuro Oris ecex nacrnopmHbIX U pacdyemHblx napamempos dgusamerns ycmaHaersiu-

8armcecs 8 coomeemcmeuu ¢ murioebim pFIGOM npeob'paaoeamenelj qacmomebl:

Tunopa3smep npeo6paszoeameriss Yacmomsl Mapamempsbi dgu2amerisi MO YMOYaHUIO
OriB-TTrIT-10-380-3CI1 5]BM115L25
OriB-TTIIT-16-380-3CI1 5[]1BM165S25
OrIB-TTrIT-25-380-3Cr1 5[]BM215A25
OrIB-TTrIT-32-380-3Cr1 5/]BM215S25
OriB-TTIIT-50-380-3Cf1 5[]BM215M25

Bce napamempbil meHro docmyniHbl 05151 pedakmuposaHusi rnpu copoce ¢priaza « CHImue 6510KUposKu» U

s8so0e rnaporis rosib3oeameris.
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9.35. MAPAMETPbI 3ALLUNT

DN

~
IMopoz akmusu3sayuu epems-mokosoli 3awumsl dsuzamensi g
4
At [ d
/4 N\
HopmuposaHHasi kKpamHocmb repezpy3ku dgusamernsi g
J
alt vV
((ennse
HopmuposaHHoe epems delicmeusi nepeapy3ku 0guzamerns 8
J
at [
lNopoa cpabambigaHusi 3aujumbl OM MPE8bILEHUs] MaKCuManbHOU
\_cKopocmu dsuzamensi 8 )
At 54
~N
BknoyeHue/sbikmoyeHue memnepamypHou 3aujumei dsuzamerns 8
/
alt vV
((enne N\
Bpewms ebi0epxku Ha cpabambigaHue memnepamypHoU 3aujumai
\deuaarnenﬂ 8 Y,

Puc. 9.43. MeHio «lMapamempsb! 3au4um».

e [2T - «[lopo2 akmusu3ayuu 8peMsi-moKo8ol 3awiumbi»

Onpedenisiem ropoz akmusu3auuu epeMsi-mokoeoll 3aujumsl dgueamerisi (cM. n1.4.2.3). PaamepHocmb

napamempa - % omHOcUMesibHO HOMUHaIbHo20 moka dsuzamersi |'s Hom, esedeHHo20 6 meHo «HABOP

MMTAPAMETPOB / NTAPAMETPbBI IBUIATEJIA ».

e K I2T - «HopmupogaHHasi KpamHOCMb nepegpy3ku dsusamerns»

Onpedensiem coomHoweHue mexdy OorycmuMbIM MOKOM repespy3Ku U HOMUHaslbHbIM MOKOM O8u-

eamersi. 3HaqyeHue o ymornyaHuo - 1.5.

e T I2T - «<HopmuposaHHoe gpems Oelicmeusi repespy3ku dsusamesis»

Onpedensiem epemsi 8bIOePXKKU Ha cpabambigaHUe 8peMs-MOKO8oU 3auwumel 08u2amersi rnpu 3adaH-

HoU KpamHocmu riepegpy3ku. 3HavyeHue no ymorndaHuro - 30 c.

e Nr/Nr max - «[lopoe cpabambigaHusi 3awumsbl om npesbileHUss MaKcumanbHol ckopocmu dguzame-

J19»

Onpedenisiem coomHouweHue Mex0y YPOBHEM CKOpOCMU, NPU KOMopoM fipoucxodum 6r10Kuposka rnpu-
e800a u MakcumasibHo dorycmumoli pabodeli ckopocmbio 0gueamerisi, 3adasaemoll napamempom Nr max e
meHio «HABOP NMAPAMETPOB / NMAPAMETPbI IBUTATE]IA». CpabambigaHue 3awjumsl UHOUUUpPyemcs

cumeorsiom E & CMpPOKe COCMOSAHUA.
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o Tepmo3zawuma - « BkrnoyeHuUe/8bIKIOYEHUE meMnepamypHoU 3awumsl dgusamessiy

lMossonsstem ssecmu 8 delicmeue usiu 3abriokuposame OnpPoOC Komnapamopa dam4yuka nepezpesa 08u-
eamerns. Ecniu 8 nodkmoyYeHHOM dguz2amerie mepMope3ucmop He yCmaHo8s1eH unu 0amyuk He MoOKIIHo-

4yeH, napamemp AormkeH 6bimb ycmaHogs1eH 8 cocmosiHue BbIKJI.
Hacmpolika memnepamypHoU 3awumsl dguzamerisi 8bIrofIHemcs coenacHo n.6.3.

o T m3 - «Bpems ebidepxku Ha cpabambigaHue meMnepamypHoU 3awumsl dgusamerns»

lNoseonsem ycmaHoeumb XXeriaemyro Sblaep)KKy gspemMeHuU Me)Kdy MOMEeHMoMmM 06Hapy)KeHu,q repecpesa
dsuzamerisi U €20 OMKIIIOYEeHUEM. 3HavYeHue rnapamempa mMoxxem 6bimb ycmaHoeJs1eHO 8 npe@enax om 1

00 60 ¢, 3HavyeHue no ymon4aHuro - 10 c.

lNapamempbl MmeHo docmyriHbl 05151 pedakmupogaHusi rpu 8800e raporsisi rosib308ameris.
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10. TexHU4Yeckoe ob6cnyxueaHue.

TexHu4Yeckoe obcnyxusaHue 3r1ekmponpusodos G0MKHO npou3sodumbscs 8 coomeemcmeuu ¢ "lpa-
susIaMu mexHU4YecKol SKcrislyamayuu 351eKmpoycmaHo8oK nompebumened”, "Mpasunamu mexHuku 6e3o-
racHocmu npu 3Kcryamayuu 371eKmpoycmaHogok nompebumenel” cneyuansHO M0020MO8/eHHbIM nep-
COHariom.

BoamoxxHocmb pabombl 35ieKmpornpueodo8 8 yCro8uUsiX, OMIIUYHbIX OM yKa3aHHbIX 8 OaHHOM MeXxHU-

4YecKoM ornucaHuu, do/mKHa coanacoebieambCsi C U320mogumeriem.

BHUMAHME! IMiobbie usmepeHuss Ha KieMMHUKe MOOK/TI0YeHUs1 cusoebix yerneu npou3eo-
dsimcs annapamypol, Kopnyc KomopolU HadexHOo u3o/iupoeaH om 3emJsiu, unu umeromcsi dugghe-

peHyuasibHbiIe exodbl, makK KakK cusioeble yernu umerom cajib8aHU4YeCKyH C85s13b C Cembio.

lNeped nposedeHuem pabom o obcryxugaHUK U peMOHMY HeobxoOumMo noHOCMbHo obec-

moyume 371eKmMponpueod, OMKIIHOYUE CUI080€e NnumaHue U numaHue yered yrpasneHusl.

TexHuyeckoe obcrnyxueaHue 31eKkmponpueodos8 eKYaem nepuoduyeckue nposepku U peena-
MeHmMHbIe pabomei.
lpu nepuoduyeckux nposepkax HE0b6xodUMO obpawame 8HUMaHUe Ha criedyruee:
e oyquwams npeobpasosamersib HaCMomb! OM 3a2pPsA3HEHUU;
e BEHMUMIAUUOHHbIE omeepcmusi npeobpa3zosamerisd Yacmomsl U wkagha, 8 KOmopoOM OH yCmaHO8/1eH
OormkHbl obecriedueams c80600HOe d8UXXeHue 8030yxa;

e peaynsapHO nposepsimb nodgodsiujue kabenu, Ha0exHoCMb 3amsiXKKU 8UHMOBbIX KIIEMM.

lNepuoduyHocmb peariameHmHbIX pabom:

Bud peznameHmMHbIx pabom UHmepean
lMposepka memnepamypsl, Kaxdble 6 — 12 mecsiues
yucmka cunoeo20 paduamopa U 8€HMUIISIMOPO8 8 3agucuUMOCmuU Oom 3arnbllIeHHOCMU
BameHa eeHMUNIAMOPO8 oxnaxo0eHus Kaxdblie 5 nem
BameHa anekmponumuyeckux KOHOeHcamopos Kaxdble 5 nem

Hucmky paduamopa 8bInofHSAMbL CO CHAmuUeM eeHmusnsmopos. [lpodysamb MexpebepHoe npo-
CMpaHcmeo YucmbIM CXXambiM 8030yXOM, yOarsisisi 8blriemarowyto rbiiib.

Paboyuli pecypc ucrnosnb3yeMbix 8eHMuUIAMopoe oxnaxdeHuss cocmaesnsem 40 000 — 60 000 yacos.
@akmuydeckull cpok criyx0bbi 3asucum om ycrosul akcrisiyamauuu. Omka3y 8eHmussmopos npeodwecmsy-
em 3aMemHoe ycurieHue wyma rnpu ux pabome.

Lna ceoespemMeHHO20 8bINMONTHEHUSI 3aMEH 8EHMUJISIMOPO8 Ox/1axx0eHUs1 U KOHOeHcamopos criedyem
rnepuoOu4yecku KOHmMpouposams 8pemMsi Hapabomku rnpeobpasosamerns (MeHto « MOHUTOP / Hapabomka

*kk kkk

u»). O ebInofIHeHHbIX pabomax denams OMMEMKU 8 XypHarie nposedeHus peanaMmeHmos.
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HopmamusHblil pecypc 311ekmporumuyeckux KOHOeHcamopos, yCmaHOo8/eHHbIX 8 38eHe OCMOSIH-
HOe20 HarnpskeHus npeobpasosamerns 4acmomasl cocmaessnsiem 45 000 — 60 000 yacos. @akmu4yecKuli CpoK
cryx6bl 3agucum om HagpysKu rpeobpa3zosamesiss U memrepamypbl OKpyXaroweao 8o30yxa. [rnumersnsHoe
g803delicmeue rosbIWLEHHOU memMnepamypbl CHUXaem cpokK criyx6bl. Omka3 KoHOeHcamopoe8 conpoesoxoa-

emcsi nepeaopaHuem rpedoxpaHumened unu cpabambieaHueM 3aujumbl OM MOHUXEHUS HaNPSXKeHUS.

Ta. 'C 24-yacosoli paboyuti deHb 12-yacoeol paboyuli OeHb
50
40 .L
\
30 ——
\\
\
20
10
0
-10 Net
0 2 4 6 8 10

Puc.10.1. 3asucumocmb cpoka cryxbbl KOHOeHcamopoes hunbmpa om memrepamypbl OKpyKaro-

wed cpedsbl.

11. lpaeuna xpaHeHUs1 U MPaHCMIOPMUPOBKU.

11.1. lNpeobpasogamesib Yacmomsi XpaHUmcs 8 yrnakoeaHHomMm gude 8 ycrniosusix 1(J1) no FTOCT15150-69.
11.2. Npeobpazosamesib 4acmomsl mpaHcriopmupyemcsi fobbiM UOOM KpbIMo20 mpaHcropma 6 Hadex-
HO 3aKperieHHOM MOSIoXeHUU, Ymobbl UCKIOHYUMb f1t06ble 803MOXHbIE yOapbl U rnepeMeu,eHuUs! e2o 8Hym-
puU mpaHcrnopmHbix cpedcms.

11.3. lpu noepy3o4yHo-pasepy304HbIX pabomax He dorlyckaemcsi nodgepeame rpeobpasosamerib Yacmo-

mbl yOapam.

12. NapaHmuliHbie ob6si13amesibcmea.

U3eomosumernb ycmaHasnueaem 2apaHmuro Ha npeobpaszogamerib 4acmombl CPOKOM Ha 00UH 200
€O OHS nocmaeKku 3aKas34uKy fpu ycroeuu, Ymo ece MOHMaXHble U Hasado4yHble pabombl, OmHoOCcAWUecs K
3/1eKmpornpueody, 8bIMOIHAMCSH oguyuansHbIMU fnpedcmasumensamu u3zomosumerisi, Ubo nod ux KOoH-
mporem.

CpedHss Hapabomka Ha omka3 — 4000 y.;

CpedHuli cpok cnyx6bi — 12 nem.

CpedHee spemsi soccmaHosneHus — He boree 8 u.,

C UCrioJ/ib308aHuemM pe3ep8HbIX 6rokoe u nnam — 0.5 u.
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lpunoxeHue 1

Bo3MOXHbIe HeucnpasHocmu u crnocobbl Ux ycmpaHeHus

lpu3Haku HeucrnpasHocmu

Bo3MOXHbIe NpUYUHbI
HeucnpaeHocmu

Cnocobb! ycmpaHeHus

1. Tpu nodknYeHUU numaro-
wel cemu npeobpasosamerib He
3anyckaemcsi, UHOUKamop 3apsi-
da He 3a2opaemcs.

1. Obpbie uenel numaHus, ne-
peaopaHue nnaskux eCmasokx.

2. [TlospexdeHue pe3ucmopos
Msi2K020 3apsda.

1. YempaHumb 0b6pbig, 3aMeHUMb
ceopesuwiue ripedoxpaHumernu.

2. 3ameHumb HeucripagHble pesu-
cmopsbl. @

2. [pu eknroyeHuu npoucxodum
rnepezopaHue rnnaskux Cmagok.

1. lospexdeHue curo8o020 Mo-
Oyrnis.

2. BHympeHHee kopomkoe 3a-
MbIKaHue.

3. HanpsixeHue numarowel ce-
mu ebiwe donycmumbix rpeode-
o8 ebi3bigaem cpabambigaHue
8apuCMOpHbIX ogpaHuydumened.

1. 3ameHumsb cunosoli Modyrnb. @
2. YempaHumb 3amMbiKaHue.

3. Obecrieyumb  donycmumbitl
ypO8eHb OMKIIOHEeHUSs numarowje2o
HarpsKeHus.

3. [lpu nodkndYeHUU numaro-
wel cemu uHOUKamop 3apsida
eopum, uHOuUKayus rynbma
yrpaeneHuss omcymcmeyem,
rnpeobpa3soeamersib He 3arycka-
emcsl.

1. HeucnpasHocmb BIILLY.

1. BameHumb HeucripagHble KOM-
rnoHeHmsI BIILY. @

4. lpu eKkrrYeHUU omcymecmasy-
em uHOuUKauusi nynbma yrnpas-
fleHus, npocaywusaomcs  re-
puoduyeckue umMyrbChl 3arycka
BIILYy.

1. lNepeepy3ka, 3ambikaHUE 8bl-
X0O0HbIX uenet BrILLY.
2. HeucnpasHocms BIILY (npo-
6ol Ouoda 8 8bIXOOHLIX Uyernsix
00HO20 U3 KaHaros).

1. YempaHume 3ambikaHue.

2. 3ameHumb HeucripagHble KOM-
roHeHms! BrILY. @

5. lpu nycke dsuesamens unu
npu pabome nosisnisiemcs cue-
Han cpabamseieaHus annapam-
HOU MakcuMaribHO-moKoeou 3a-
wumsi:

000000

1. Kopomkoe 3ambikaHue Ha
8bIxo0e uHeepmopa.

2. [lpoboli duoda e uHsepmo-
pe.

3. BawmbikaHue e6bixodHol ¢ha-
3bl Ha 3eMsl0, 8HYMPEHHee KO-
pomkoe 3aMblKaHUe Ha KOpryc
rpeobpasosameris.

4. HeucrnipasHocmbs Ha nname
Opatisepa.

1. YcmpaHumb Kopomkoe 3ambli-
KaHue.
2. 3ameHums Modyrib. @

3. YcmpaHumeb 3aMbiKkaHue.

4. BoccmaHosumb  pabomocrio-
cobHocmb dpatisepa. @

6. lpu nycke guecamens unu
npu pabome nosignissiemcs cue-
Han cpabamblgaHusi npogpamm-
HoOU MakcumarsibHO-moKogouU 3a-
wumel:

XO000070

1. [llepeepyska, 3akrnuHusaHue
dgueamerisi.
2. HenpasunbHasi ycmaHoeKa
napamemposg  MoOK/I0YEeHHO20
dgueamerisi.
3. HekoppekmHasi Hacmpolka

peaynsmopos

1. YempaHume npu4quHy nepezpys-
KU.

2. Beecmu npasuribHbie napa-
mMempsbi 0gu2amerisi.

3. BbinonHums Hacmpolky peay-
J19Mopos coaacHo n.7.

7. Mpu eknoyYeHuU 8 nozuyuu 2
CMPOKU COCMOsIHUSI omobpaxa-

emcsi cumeorn
oftooon,
4yepe3 HECKOIIbKO CEeKyHO nosis-

nisemcs ¢hnae 3awumsi om rio-
HUXKeHUs HarnpsXXeHus:

oLooon

BamsHymo epemsi 3apsida KOH-
OeHcamopos @punbmpa 8crieod-
cmeue:

1. HenpasunbHo2o nodknoye-
Husi 6annacmHoao pe3ucmopa,
2. BambikaHusi 6annacmHdoeo
pesucmopa Ha 3eMriio,

3. lNpobosi IGBT-4yonnepa YCO.

1. BbinosiHUmb nooKnw4YyeHue pe-
3ucmopa coanacHo cxeme n.5.2.1.
2. YempaHumb 3ambikaHue.

3. 3ameHumb HeucripasHble 3rie-
MeHMbI. @

8. MNocne ekno4YeHus npu nodaye
KomaHObI Ha 3arlyck 0guzamerisi
unu 8o spems pabomsi MNos16sIS-
emcs ¢biiaz 3auwumel om fMoHU-
XKeHUS Harlps>KeHUs .

oLooon

1. [lepeeopaHue npedoxpaHu-
mersisi 8 00HOU U3 8X00HbIX has.
2. O6pbie 00HOU U3 BX00HbIX
as.

3. [loHUxeHHoe HarnpskeHue 8
numaroweli cemu.

4. HeucnpaeeH MazgHUMHbIU

1. BameHumb caopeswue npedo-
XpaHumernu.
2. YempaHums obpbis.

3. MNpuHsamMb MepbI MO 80CCMaHoO8-
JIeHUI0 HOPMAaslbHO20 HarpsiKeHUsl.
4. BameHumpb HeucripasHble 3re-




nyckamens (pese) y3na Msi2Kko20
3apsida unu yenu ynpasieHus.

MeHmb!. @

9. Mpu mopmoXxxeHUU unu 80
8pemsi pabomesl 8 2eHepamop-
HoM pexume cpabambigaem 3a-
wuma om rpesbiueHUs1 Harpsi-
JKEHUs:

OHOO00

1. ConpomuseneHue bannacmHo-
20 pesucmopa bornbwe eenu4u-
Hbl, Heobxodumol 0Ona mpebye-
MO20 meMra MOPMOXKEHUS.

2. Obpsbig 8 uenu b6annacmHoz20
pesucmopa.

3. HeucnpaseHocmb IGBT-
yorninepa YCO3 unu yeneu yrnpas-
JIEHUS.

1. lodkmoyums pe3ucmop ¢ Ho-
MUHaIbHbIM cornpomusrieHuem,
8blbpaHHbIM 8 coomeemcmeuu ¢
n.5.2.4.

2. YempaHume 06pbis.

3. 3ameHumb HeucripagHble 3rie-
MeHmbI. @

10. [Npu mopmosxeHuU usnu 6o
8pemsi pabomel 8 2eHepamop-
HOM pexume cpabambigaem 3a-
wuma bannacmHo20 pe3ucmo-
pa:

OROOOMO.

1. HenpasunbHO ycmaHo8eHbl
napamempsi MOOKITOYEHHO20
pesucmopa.

2. WIHmMeHcusHOCMb MOpPMOXKe-
Husi rnipesbiwaem npeodesbl yc-
maHo8seHHble Onsi MOOKIOYEH-
HO20 pe3ucmopa.

3. MowHocmb pesucmopa He
coomeemcmesyem mpebyemou
UHMEHCUBHOCIMU MOPMOXKEHUS.
4. SHepaus MOPMOXKEHUS Criuw-
KoM gesiuka Os1s1 pacceusaHusi 8
bannacmHom pe3ucmope.

1. B meHio «BAJITTIACTHBIN
PE3UCTOP» ycmaHosums napa-
Mempsbl, coomeemcmesyruue
MMOOKITIOYEHHOMY PE3UCMOpY.

2. CHU3UMb UHMEHCUBHOCMb
MOPMOXKEHUSI, UCMOb3Ys napa-
Mempbl 3a0amyuka UHMEeHCUBHO-
cmu.

3. YemaHosumb pesucmop 60rs1b-
wel mowHocmu.

4. MNodknoYums pekynepamueHbiIt
6510k coomeemcmeyroweeo muro-
pasmepa.

11. Npu nycke dsueamerns unu
npu pabome nosiensiemcsi hrnaz
3awumsl 0m Hecoomeemcmausi
cKopocmu 3aldaHHOU:

oobonn

1. OQwubka hasuposku dam4uka
cKkopocmu

2. llepeepyska unu 3akuHuea-
Hue dsuzameris.

3. OzpaHuyeHue Ha ebixode pe-
2ynsmopa CKopocmu HUxXe, Yem
mpebyemcsi 0ns  npeodosieHus
MOMeHMa Hazpy3Ku.

1. BbinonHums ¢ghasupoeky amyu-
Ka coenacHo r1.9.

2. YempaHumb npu4quHy nepeapys-
KU.

3. YemaHosumb Heobxodumoe
3HavyeHue napamempa PC max.

12. lpu pa3zoHe dgueamerisi 8
npedenax donycmumoeo duara-
30Ha cpabambigaem 3aujuma
Om rpesbiWeHUsT MakcumarsbHOU
cKopocmu:

O0OEOOO

1. Ycmaeka cpabambigaHusi 3a-
Wumbl 3aHUXeHa.

2. Bcnedcmeue 3aHuxeHHoOU
ycmaeku napamempa PC max
nod delicmeuemM akmusHO20 MO-
MeHma  Hagpy3Ku  CKOpOCmb
docmuezaem epaHuypbl dornycmu-
MOo20 OuarnasoHa.

1. YecmaHosumb 3HadyeHue napa-
mempa Nr/Nr max Ha yposHe
gepxHel epaHuubl O0MycmumMo20
duarna3oHa cKkopocmu.

2. YcmaHosumb Heobxodumoe
3Ha4YeHue napamempa PC max.

13. lNpu skrrovyeHUU npeobpaso-
eamens unu npu pabome nosie-
nisemcs ¢hriaz 3aujumel Om He-
dorycmumoeo OMKIIOHEHUsI Ha-
npsbkeHUs1 numaxus ueneu
ynpaeneHusi

O00P 777

1. BambikaHue Ha uHmepgelic-
HoU unu npoyeccopHol rniame.
2. HeucnipasHocmb 86 aHanozo-
8oli Yyacmu cucmems! yrpasrie-
HUS unu 6r10ka numMaHus.

1. YempaHumb 3ambikaHue.

2. BameHumb HeucripasHble 3re-
MeHmb!. @

14. [Npu eknroyeHuUU rpeobpaso-
eamernsi unu npu pabome rose-
nssemcs ¢nae 3awumsi om c6osi
MUKPOIpoUueccopHoeo sidpa:

O00cC non

1. OQwubka 8 obmeHe OaHHbIMU
Mex0y KoHmpoJsiiepamu cucme-
Mbl  ynpaeneHusi.  Heucnipas-
HOCMb Ha rnpoueccopHoli rnname.

1. Ecnu owubka noemopsiemcs,
0bpamumbCcsi 8 CEPBUCHYIO CITYX-

6y.

15. pu eknroyeHuUU rnpeobpaso-
eamernsi unu npu pabome ross-
naemcs ¢nae owubku ALTI:

O00A 070

1. HeucnpasHocmb AL, usonu-
pOBaHHO20 UCMOYHUKa numaHus
8X00HbIX yenel yrpasreHusl.

1. Ecnu owubka noemopsiemcs,
0bpamumbCcsl 8 CEPBUCHYIO CITyYX-

6y.

16. lNpu ekrrovyeHUU npeobpaso-
samerisi nosienissemcs ¢hnaea

1. HeucripasHocmb Ha npouyec-
COpHOU name.

1. Ecnu owubka nosmopsiemcs,
06pamumsCsi 8 CEPBUCHYHO CITYX-
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owubKU aHep2oHe3asucuMOU
namsamu:

ooomon

2. HesasepweHHocmb nipouyecca
CcoxpaHeHusl napamempos rpu
rocriedHeM OMKIIOYeHUU.

by.

2. Cébpocumb owubKy unu OmkIo-
4Yumb U MOBMOPHO 8KIIOYUMBb MU-
maHue. Ecnu owubka nosmopsi-
emcs, 0bpamumbCsi 8 CEP8UCHYH
cryxoy.

17. lpu eknroveHuUU rnpeobpa3so-
eamerisi nosiarnisiemcsi ¢hrae
owubku mecmuposaHusi amyu-
KO8 mokKa:

O0ns o

1. HeucnpasHocmb & KaHarse
usmMepeHuUsi hasHbIX MOKO8 usu
8 Uernsax numaHus.

1. BameHumb HeucripasHble 3re-
MeHmbl. @

18. lpu pabome npeobpasosa-
merns nosiensemcs ¢naz owub-
Ku cemeegoeo yrnpasneHus (npe-
8bILUEHUE 8PEeMEeHU OXUOaHUs
Kaodpa):

OO0OF 00

1.  HecoenacoeaHHoCMb  Ha-
cmpoek ropmos eedyuweso U
sedomoeo ycmpolicms.

2. [NospexdeHue nuHuUU cesi3u.

3. HeucrnipasHocmb nopma ee-
Oywezo unu eedomMo20 ycm-
poticme.

1. Coanacosamb HacmpouUKu.

2. YempaHumsb rospexoeHue.
3. BameHumb HeucripasHbie 3rie-
MeHMbI. @

19. lNpu ekrnro4yeHUU rpeobpa3so-
eamenis unu npu pabome noss-
nigemcs ¢nae 3awumsl om rio-
mepu cuaHasa mokoeou nemiu:

O00N 70

1. Obpbie & Kabesie MoOKMYe-
Husi mokogou nemisu 4-20 mA.

2. HeucnpasHocmb damuyuka
mexHoroau4eckol nepemMeHHoU.
3. HeucnpasHocmb unu 3ambika-
HUe 8 UCMOYHUKe numaHusi mo-
Koeol nemsu.

1. YempaHumb 06pebie.

2. 3ameHumb HeucrnipasHbili dam-
HUK.

3. YempaHumb 3ambikaHue, obec-
neyums numMaHue mexHonoauye-
CKO20 Oam4uka.

20. lNpu pabome nosienisemcs
¢priae owubku memnepamypHou
3awumsl npeobpasosamerisi:

o0o0noTrno

1. HeucnpasHocmb eeHmMurIS-
mopos. 3aknuHusaHue eeHmu-
nsmopos ecrnedcmeue ronada-
HUSI MOCMOPOHHUX pedmemos,
HaKoreHuUs rnbinu.

2. [NoebiweHHasi memrnepamypa
8Hympu wkagha. Hedocmamou-
Hass eeHmMunayus wkaga.

1. BameHumb  8eHMUIAMOPSI.
lMpouzseecmu o4yucmky, obecrie-
Yumb c80600HOE 8pallleHUe.

2. Oyucmumb BeHMUISIUUOHHbIe
omeepcmusi wkagha, obecriequms
HeobxoOumbili obbem oxnaxadaro-
weeao 803dyxa.

21. lNpu ekriro4yeHuU rpeobpaso-
gamerisi nosieniaemcs ¢hraz
memnepamypHoU 3auumsi 08u-
eamernsi:

oooona.

1. Tepmopesucmop e dsuzame-
e He ycmaHoerneH, a memre-
pamypHas 3auuma eKIrYyeHa.

2. Obpbie 8 kabene nodKwYe-
HUs mepmMopesucmopa dsuaa-
mens.

3. HenpasunbHass Hacmpouka
3awumel Ha napamempsl [1o-
3ucmopa.

1. Omknro4dums memnepamypHyo
3awumy dsuzamersi.

2. YempaHumb 06pbis.

3. BbinonHume HacmpouKy co-
anacHo n.6.3.

22. lpu pabome dsueamerisi Nod
Haepy3kou rosierisemcsi ¢hraa
memrnepamypHoU 3auumasi 08u-
eamerns:

1. lepeepyska unu 3aknuHuea-
Hue dguzamernis.

2. YxydweHue geHmunsyuu 08u-
e2amersisi Ha Masibix 0bopomax

1. YempaHumb rpuduHy rnepezpys-
Ku.

2. Obecrneqyums npuHyOUMEbHYH
8eHmMuIsuuo dsusameris.

O0000Q. 3. HenpasunsHass Hacmpolka | 3. BbinonHums Hacmpoliky co-
3awumsl Ha napamempbl ro- | enacHo n.6.3.
3ucmopa.

22. lpu pabome dgucamerisi Nod
Hazpy3kou rosienssemcsi ¢riaz
8peMs-mokosol 3awums! 08u-
eamernsi:

oononol.

1. lepeepyska unu 3aknuHuea-
Hue dsuzameris.

2. HenpasunbHass ycmaHoeKa
HOMUHaJsIbHbIX napamempos
dsuzamerisi.

3. HenpasunbHass Hacmpouka
3awumei.

1. YempaHumb npuquHy nepezpys-
Ku.

2. Beecmu HoMmuHarbHble O0aHHble
ooKMo4YeHHo20 Osueamerisi 8 UC-
ronb3yemom Habope napamempos.
3. BbinonHume HacmpouKy co-
2r1acHo n.4.

@ ) - Onepayuu ebInonHsAMcS crieyuanucmamu Cep8ucHOU CryXObl.

BHumaHue! Pabombi no ycmpaHeHuro s106bix Opyaux HeucrnpasHocmel
8bIMOJIHAOMCS MOJIbLKO crieyuasiucmamMu cepeucHOLU CryXO6bl.




