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1. BeedeHue

lMpeobpaszosamenu Yacmomsl cepuu IINB npedHasHa4vyeHb! Or1s1 peaynuposaHuUsi Yacmomabl epauje-

HUSI aCUHXPOHHbIX U CUHXPOHHbIX ariekmpodsueamernel. [Mpeobpazosamenu umerom Yemsipe e8apuaHma

UCIOJTHEHUSI:

UcnonHeHue 1 - npeobpazosamesiu O 06LWENPOMbILIIEHHbBIX MEXaHU3MO8 C aCUHXPOHHbIM dsuzamesiem
u AuanasoHoOM peaynuposaHusi ckopocmu 0o 50:1, 6e3 damyuka CKOPOCMU/MOMNOXEHUS,
He npedbsAssaWUX Mo8bIWeHHbIX mpebosaHul K bbicmpodelicmeuro U moYHocmu peay-
JluposaHuUsi CKopocmu, 8 moM 4Yucsie Ofif Hacocos8, B8EeHMUSISIMOopPOo8, Mo00bLEMHO-
mpaHCnopmHbIX cpedcmes, 8bICOKOCKOPOCMHbIX dfiekmpouwinuHdened u m.n.;

UcnonHeHue 2 - npeobpa3ogameriu ¢ 8EKMOPHbIM yripasneHuemM, rnpedHa3Ha4vyeHHble 07151 wupokoduana-
30HHO20 8bICOKOKAQ4YeCMEEHHO20 aCUHXPOHHO20 3r1eKkmporpueoda passuydyHbIX rnpouseod-
CMBEHHbIX MexaHU3MO08, 8 MOM Yuc/ie MexaHU3MO8 2/1agH020 O08UXKeHUs1 U rodadyu me-
marnnopexyuux cmaHkos ¢ YIMY u npombiwineHHbIx pobomos;

UcnonHeHue 3 - npeobpasosamersniu C 8EKIMOPHbIM yripasneHueMm, npedHasHavyeHHble Onsl wupokoouana-
30HHO20 B8bICOKOKAYE€CMBEHHO20 CUHXPOHHO20 3sieKmporpugoda pas/iuyHbIX rpou3eod-
CMBEHHbIX MEXaHU3MO08, 8 MOM YUCIIe MexaHU3Mo8 nodadyu Memarsopexywux cmaHKo8
¢ Yly u npombiwineHHbIx pobomos;

UcnonHeHue 4 - npeobpazosamerniu ¢ 8eKMOPHbLIM yripasrieHuem 6e3 damuyuka CKOPOCMU/MONOXEHUS,
npedHa3Ha4yeHHble 0nsi MexaHusMoe ¢ Quarna3oHoM peayrnuposaHusi ckopocmu do 50:1,
rpedbsaesAoWUX NosbilieHHbIe mpebosaHusi K bbicmpodelicmeuro, y KOmopbix ecriedcm-
gue mexHosoau4yeckux ocobeHHocmel ycmaHoeka damyuka Ha eas dguzamesisi He rpe-
dycmampueaemcsi, 8 mom ducrnie akcmpydepbl, Opobuiku U dpyaue MexaHu3Mbl Xumu4de-

CKoU U 20pHOPYOHOU MPOMbLILUIIEHHOCMU.

Anekmpornpugod ¢ rpeobpasosamenem Yacmomsi cepuu O1B ucnosHeHus 2 ripedcmasnisiem co-
60U 371eKMpPOMeXaHUYECKYI0 CUCMEMY, BKITOHaOWyK aCUHXPOHHbIU 08uzamesib ¢ 0amyukom ckopocmu /
MOI0XKEeHUsT Ha 8asly U rnpeobpaszosamesib 4acmombsl muna «HeyrnpassieMbil 8bInpsamMumerss — UH8EPMOP
HarpsixeHuUs1» ¢ MUKPOrpoyeccopHoU cucmemoul yrpaeeHusl.

Anekmpornpueod npedHa3HavyeH Ori 8bICOKOKaAYeCmM8EeHHO20 yripasrieHuss obbekmamu, rnpedbse-
JIFIOWUMU 1108bIWLEHHbIE mpebogaHusi K QUHaMuU4YecKuM ceolicmeam u Quarna3oHy peayruposaHusi CKOpo-
cmu (nonoca nporyckaHusi KOHmMypa ckopocmu — He meHee 20 [y, duana3oH peaynuposaHusi CKOpocmu —
He meHee 1000).

lMpeobpasosamernu Yacmomsl 8biryckaromcs 8 duana3oHe mowHocmel om 1,56 do 55 kBm, koHcm-
PYKMUBHO 8bIrNOJIHEHbI 8 8UOE HageCHbIX 6710Kk08 0OHOCMOPOHHE20 0BCITYKUBAHUSI.

OcHosHoe ucrionHeHue rnpeobpasogamerieli Yacmomal MO KnuMamu4eckum ycrosusim - YXJ1, no ka-
mezopuu pasmew,eHus - 4, no cmeneHu 3awjumsi — IPO0* coenacHo TOCT 15150-69, TOCT 14254-80, ripu
amom memrnepamypa 8030yxa 8 wkaghax KOMIMIIEKMHbIX yCmpolcms, 8 Komopble ecmpausaemcs rnpeob-

pa3ogamerib Yacmomsi, He domxkHa npessiwams 40° C.

* BosmoxHa nocmaska rpeobpasosamenetli yacmomabi dpyaux UcnofiHeHUl 8 coomeemcmauu ¢ mpebogaHUsIMU 3aKka34uka.



2. KomnnekmHocmb u cmpyKkmypa ycri08Ho20 0603Ha4YeHusi

B komnnekm nocmasku exo0sim:

KOr1-80
npeobpasosamesib Yacmomsl * 1
nyrbm py4Hoe20 yrpasneHus ** >
pesucmop 6annacmsbil*** 1%
dsuzamersib aCUHXPOHHbIU **** 7
damyuk ckopocmu / rofoXeHus ***** g
Komrinekm kabeneu ****** e
PUTLMP Cemeaoli ******* kkkkk
unbmp dsuzamesibHbIl R
MmexHU4YecKoe ornucaHue U UHCMPYKYUs 1o aKcrayamauyuu 1
nacriopm 1

* npeobpasosamesib MOXem 10CcmaesisimbCsl Kak 8 UCMOSIHEHUU CO 8CMPOEHHLIM MyfbmMOM PyYyHO20
yrpaesneHusi Ha f1uyeeol naHesnu 6s10ka, makK U ¢ 8bIHOCHbBIM (Ha nuyeeol rnaHesu ceemoOUOOHbIU UHOU-
Kamop cOCmosiHUS1), ucriofiHeHue uHmepdgeticHol nnamel onpedensemcss murnom Gam4yuka ckopocmu /
rnonoxeHusi U mpebyembiM HabopPOM yrpassiouUX cugHanos;

** 8bIHOCHOU ry/IbM PYYHORO0 yrpaesieHUss MOXem rocmaesnisimbCcsi 0OUH 8 KOMII/IeKmMe C HEeCKOSIbKUMU
briokamu npeobpazosamerneu;

*** 10 3aka3y Moxem rnocmaenisimecs 6asinacmHbil pe3ucmop U3 murnogoeo psida;

**** 10 mpebogaHUO 3akas3duka MOoXem rocmaenisimbecs 0suzamesib ¢ Hes3asucumol eeHmusisyued u
(unu), co BcmMpoeHHbIM 0am4yuKoOM CKOPOCMU / MOJIOKEHUS;

***** 10 mpebosaHUuo 3aKaszduka MOXem rocmaensimbecs 0amuyuk yaroebix nepemeuweHuli ¢ paspeuwaro-
wel cnocobHocmbio, coomeememeyowel mpebyemomy OuarnasoHy peayrupogaHUsi CKopocmu U yciio-
susiM pabomsl, murn 8bIXOOHO20 cu2Hana 0am4yuka: UMy bCHbIU, CUHYCHO-KOCUHYCHbIU, pe30/1beep;

FIREEX 10 3aKa3y MOXem r1ocmaessisimbCs KoMrsiekm kabenel 0nsi moOKYeHUs: npeobpa3osamerns K ce-
mu, dsuzamero, 0amyuKy ckopocmu / nonoxeHusi, OnuHa kabesneul ebibupaemcsi U3 murnosoeo psoa;
FRREERR 10 3aKa3y MOXKEm r1ocmaesisimsCsi cemeeol ouibmp 371EKMPOMazHUMHOU CoO8MecCmMuUMOCmuU Kiac-
ca A unu knacca B no EN 55011;

FrREEER* 10 3@Ka3y MOXem [1ocmassiimbecsi 8bIXO0OHOU ¢buribmp oepaHudeHus dU/dt dna 3awumel deuaa-
merisi om nepeHarnpskeHuUl, xapakmepucmuku gunbmpa ebibuparomcs 8 coomeemcemaeuu ¢ mpebyemol

OnuHol kaberisi U HOMUHalIbHbIM MOKOM d8u2amerisi.



Cmpykmypa ycs0eHo20 0603Ha4YeHUs1 3jieKmpornpueoda

arB—T T 1 T- X — 380 — 2AX - Y¥YX/i4

—l_— Knumamuyeckoe ucrnornHeHue

rno N'OCT 15150

UcnonHeHue T4 (1-4)
Tun Gsueamensi:

A - aCUHXPOHHbIU

C - CUHXPOHHbIU
Tun Gamyuka:

[T - umnynbcHbIl

C - CUHYCHO-KOCUHYCHBbIU

P - pesonbeep

O - omcymceyem
HomuHarnsHoe 8xodHoe
HarnpsixeHue, B

HomuHarnbHbIl 8b1X00HOU Mok, A

Bud nonynpogodHukosbix npubopos
curoeol cxembl
T - mpaH3ucmopsbl

Criocob oxnaxdeHus
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 KnumMamu4Yeckux 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 MakcumaribHas memrnepamypa oKpyxaruwel cpedbl Oo/mKHa
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 e6o3delicmeusi MexaHU4YeCKUX ghakmopos eHewHell cpedbl areKkmporpueodbl coomeemcm-

8ytom epyne ycrosul skcrnnyamayuu M1. CmeneHs xecmkocmu | no FOCT 17516-90.



3.3. OcHoB8HbIe mexHU4YecKue OaHHbIe 3/71IeKMpPonpuUeodos.

Onekmponpusodbl 8 pexume peaynuposaHusi ckopocmu obecniequsaom criedyowue xapakmepu-
cmuku’™:

e [lonoca nporyckaHus Yacmom - He meHee 20 [u;
Mod nonocoli nponyckaHusi MoOHUMaemcsi Haubosblwee 3HayYeHUe 4acmomal 2apMOHUYECKo20 3adarowieao cusHana, npu Komopom ¢ga-
308bIl cdsuz Mexdy 3adaowuM cueHaroM U cueHarom obpamHoU ces3u Mo ckopocmu He npesbiwaem 90° an. unu ocnabneHue cue-

Harna obpamHou cesisu He rnpesbiwaem 3 0b.

e [lonHbil duana3oH peaynuposaHusi ckopocmu - He meHee 1 000;

e [loG0uana3oH peaynupogaHusi CKOPOCMU 88epX Om HOMUHalbHOU — He MeHee 3 (npu omcymcmceuu
OegpaHuYeHull co CIMOpPOHbI 08u2amerisl);

e TouHocmb noddepxkaHusi ckopocmu e coomeememeuu ¢ mabn. 3.1.

e UsmeHeHue ckopocmu epawjeHusi npu Habpoce u cbpoce Haepysku 0,4- M, omHocumesnbHo 0,6- M,
npu 0,1 npax He domkHO npesbiwame 10%, a epemsi eoccmaHo8neHUs ckopocmu Ao cmamu4ecko2o do-

nycka 2% He 6ornee 0.15 c.

Tabnuua 3.1.
MozpewHocms ckopocmu, %, He 6onee™ Koagpgpuyuenm
Ckopocmb Mpu Mou UameHeHuy CymmapHas, HepasHOMepHOCMU
Osuegamens U3MEHeHUU HanpaseneHus spaweHus, Ky,
Hazpy3Ku, 8palleHus, He bornee
An Ap Asx
Nmax 0,5 1 2 0,1
0,7 Npmax 2 2 10 0,1
0,01 Nppax 5 5 15 0,2
0,007 Npyax 10 10 25 0,25

* Bce napamempsl ykadaHbl Ons dguzamernis ¢ paspewarowel crnocobHocmbro damyuka 5000
umn/ob npu onmumarnbHoU Hacmpouke anekmponpueoda. [ns nonydeHusi 6onee wupokoz2o duanasoHa pe-
2ynupoeaHuUsi CKopocmu, rnosblueHUss QUHaMUYeCKUX U MOYHOCMHbIX roka3amersel Heobxo0umo Ucmorsib-

308amb 0amyuku ¢ 6onbuwel paspewarouleli CrocobHOCMbIO.

3.4. HomuHanbHbIl pexum pabombl 3nekmponpueodos - npodomkumensHsbil (S1). lNpu pabome 8 Kpamko-
8peMeHHOM (S2) u rnosmopHO-KpamKoepeMeHHOM pexumax (S3) MmakcumarbHbIlU 8bIXOOHOU MOK npeobpa-
308amerisi He Q0IKeH ripesbiwame 3Ha4yeHul lyrs , daHHbIX 8 mabn. 3.2.

KpamHocmb pabouell nepeepysku rno HOMUHarbHOMY MOKY rpeobpa3oeamens — 00 2 8 meyeHue
spemeHuU He boriee 10 ¢ ripu Yacmome 8bIXOOHO20 HamnpsKeHuUs1 He Huxe 40y u 4yacmome modynsyuu 5
kl'y (cm. mabn. 3.2). [pu nosbiweHuu Yacmomsi MOJYISUUU KpamHocmb paboyeli nepeapy3Kku CHUXaem-
cs coenacHo OQuazgpamme puc.3.1. [pu Heobxodumocmu 6onbwel nepezspy3o4yHol crnocobHocmu 8blbupa-

emcs npeobpaszosamerb cnedyrouezo eabapuma.
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OcHosHble xapakmepucmuKu rpeobpasogamerseli Hacmomal rpueedeHb! 8 mabis. 3.2.

Tabnuua 3.2.
Turiopasmep rpeobpasosameris Yacmomsi

5 10 16 25 32 50 63 100 125 160
FabapumHbie pasmepsi (L x B x T) MM 195x278x180 g;gﬁ 215x320x220 | 230x553x237 | 436x573x293
HomuHanbHasi 8bIX00Hasi MOWHOCMb kBA 3,3 6,5 10,5 11 g% 21 33 41,5 66 82 105
Tunosasi MowHOCcMb 08u2amersi kBm 1,5 3,0 55 7,5 11 15 22 30 45 55
HanpsixeHue numaHusi B 380 +10/-15%
Hacmoma HanpspkeHuss numaHusi Iy 48..63
BbixodHoe HarnpsixeHue B 0..8x00HO€e HaripsikeHue
BbixoOHas yacmoma Iy 0..400
Yacmoma modynsyuu ” ry 2500..16000 2500..10000
HomuHarnbHbIl 8b1xX00HOU MoK Inow (deticme.)? | A 5 10 16 25 32 50 63 100 | 125 | 160
MakcumarnbHbil 8b61X00HOU MOK Imay (Oelicms.) A 6,5 13 21 33 42 65 82 130 160 200
Tok cpabambigaHus 3awumsl Iyrs (abc. 3H.) A 9,5 24,5 40 55 75 105 140 200 280 350
MakcumarbHbiIl MOK MOPMOXEHUS A 10 15 23 25 42 52 75 82 90 100
Mun. conpomusneHue 6annacm. pesucmopa Om 62 43 27 24 15 12 8,2 7,5 6,8 6,3
MowHocmb nomepb 8 HOMUHANbHOM pexume > | Bm 56 100 165 240 292 490 546 906 1080 | 1580
MakcumanbHasi memnepamypa paduamopa °C +85
Paboyutli duana3oH memnepamyp okp. cpedsl 7 | °C 0..+40

K UsmeHssiemcsi ¢ wazom 500 I'y.

2 Mpeobpaszosamenu exidepxxugarom nepezpysKy rno moky 1,3- luom 8 meyeHue 60 ¢ npu memnepamype okpyxaroujeli cpedbi 0o

+40<C.
3 lpu yacmome modynayuu 5000 Iy,

4
) o cneysaka3y nocmasnsemcs ucrosnHeHue ¢ paboyum duanasoHom memnepamyp —10..+45° C.

3.5. llpeobpazosamenu Yacmomsel obecriequsarom 3awumbsl 371ekmporpusoda 8 coomeemcmeuu ¢

roCcT24607-88:

e MaKcuMaribHO-mMoOKOo8YyIo 3aujumy npeobpasogameris;

e 3awumy om nponadaHusi numaHus yened yrpaesneHus;

e 3awumy om cboees npoepaMMHO20 obecreyeHus;

e 3awumy om HedornycMuUMbIX OMKTOHEHUU MUMaroWe20o HanpsixkeHus;




® 3awumy om asapuu ysrna cbpoca sHepauu;
® 3awumy om Hecoomeemcmeusi ckopocmu 3adaHHoU, 8 MoM yYucsie om HeucripasHocmel 8 ue-
rsix obpamHoUi ¢esi3u Mo CKopocmu;
® 3awumy om repezpesa cusi08o2o brioka rpeobpasosameris;
® 3awumy om repezpesa 08uzamersis (Npu Haau4uUu 8CMPOEHHO20 MepmodamyuKa);
® 8pPeMs-moKos8yro 3auumy dguzameris.
3.6. lNokaszamernu HadexxHOCMU 351eKmMpornpueodos:
e cpedHss Hapabomka Ha omka3 - He meHee 8000 u;
e cpedHee speMs soccmaHosrieHus — He boree 8 Y, rpu ucronb3o8aHuu pesepsHsix niam — 0,5 y;
e cpedHull cpokK cryxbbl — He meHee 12 nem;

e 2apaHmuliHbIl cpokK criyxbbl — 2 20da.

4. Ycmpolicmeo u npuHyun pabomsi anekmponpueoda
4.1. lMpuryun delicmeus anekmponpueodoa.

Anekmponpueod ebinosiHeH Ha base mpexgha3Ho20 aCUHXPOHHO20 dgu2amerisi C KOPOMKO3aMKHY-
MmbIM POMOPOM ¢ 0am4uKOM y2/108bIX nepemewieHul, ycmaHo8/eHHbIM Ha 8ally, U npeobpa3osamerisi Yyac-
mombi C HeyrnpaenseMbIM 8bINPaMUMmenemM U UHBEPMOPOM HarnpskeHusl. Ha ebixode npeobpa3osameris
opmupyemcs HanpsiKkeHue pezynupyemol amnnumyobl U 4acmomsl, rodasaemoe Ha 06MomKuU cmamopa
dsuzamens. Vicrnonb3ysi cueHabl obpamHol cesi3u, cucmema yrpassieHus peaynupyem MOMEHM U CKO-

pocmb dsuzamerisi 8 coomeemcmeuu ¢ rosiydaemMmbim 3adaHuem.

n, 06/MuH n, 06/MuH TOK, A

1000.0 - 70.0——10.0

i [
f | 3ajaHvie Moj CKOpoCT
3afjaHne|no CKopacTu f

60.0 —|

CKOPOCTb

S—

CKOpPOGTb \ L 50

500.0 x \ N ;7
| He o™ N
ey '

30.0 — \ J

-500.0

\ 20.0——-10.0

-1000.0 0.00 0.20 0.40 0.60

ToK, A
30.0

20.0

Puc. 4.1. a) 3adaHue no ckopocmu, CKOPOCMb,

10.0 MoK ¢hasbl cmamopa 8 pexume pesepca CKO-

pOCMU C HOMUHa/IbHO20 3Ha4YeHus Mpu ozpa-

HUYeHUU MoMeHma Ha yposHe 2Myoy;

AL H'!H (AL ALLLALES LR AL ™ ™ "

U 6) Ompabomka cbpoca u Habpoca 3adaHusi o

-10.0

ckopocmu ¢ yacmomou 2 'y u amnaumyodol

-20.0 '

20 06/MuH Ha cpedHem yposHe ckopocmu 46

-30.0

06/MUH.
0.00 0.50 1.00 1.50
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4.2. Ycmpolicmeo

(== T T T T T e T e e e e e e e e e e e e e — —
| TMynem | ;V WnumepdpeticHbil Modynb T‘
I py4Hoeo ynpaeneHus | . ; .

| | AHanozosblii uHmepgpelic ‘ ' j Penetnue Lluzppoeal? ; Wumepgpelic '

} Knasua- } Bygep Bygep Bygpep WOH iy 4248 6b1X00k! uHmepcpelic i Oam4uka cKopoCmu / NONOKeHus: | ‘
| | Aucnneu voa 1| 1] 04108 | 4.20 MA aHaroe. +10B 80 WA 2 kaHana ' TeHepamop + pecusep : ‘
| yp | 2 kanana | 2 kaHana 8b1x0008 10 MA Tparsucm. [N /[paiieep ! esosnbeepa :

| | ‘ :b/XOOb/ RS-232/ Taiimep 3 Pecusep i ‘
} H AU uAn Bxod Tloauv LM peanstozo || | | CURYCHOXOCUIYEHOED L
| Konmponnep | 4 kaHana 2 kaHana mepmo- 8x00b! 8bIx00b! spemen 1 Pecusep ‘

| | ducnnes / knasuamypsi ||| | 8 6um peaucm. 12 kaHanoe 2 kaHana ! umInyIIbCHOZ0 ! ‘ -
| ' cueHana i ‘
| I Y SN I i

' nopmer 12-KaH. 2-kan. 6- Kan. Wnmepipeic 2- kan 8- xan

; UART | UART P nopm nocned. 16 - Gum. damuuka 8- 6um.

' ssp can seoda/ 12 - Gum.
' 1 2 eeoda/ npueo- i - ckopocmu / i -

! asicoda Aun

' asicoda

| — — - - F— - — — — — — — —= = = — — — — — - - — = I— - T
‘ lMpoueccopHoe s:0po ‘
|| [ | 3 i L= ‘
\ b
\ Hl
\ L
\ I

Host controller FUJITSU MB9OF598 |  Motor controller ADMC401
************ ey ) Sy
- — — — — — — T WA T T e T T — — — —
‘ Curnoeol Modynb J ‘

Bbnok numaHus gjeﬂ o
‘ m +12V uenell n,e) ;KZ‘Z’;: ua Apatisep IGBT
‘ ‘, ynpasneHus oy unsmpa
N | [
BR & | ‘
DC+ | - =
DC- % [ Boimpamumens | L | ewmmp | (VD | vea IGBT-uneepmop
T T
[ !
[ !
| ARE | B N 1
L1 d i i b
[ [ B
29 I L p@
L3 L P i
PE AN | B =R 2
| o Tr | |
\ » . : §

Puc. 4.2. ®yHKyuoHanbHas cxema anekmporpugoda

B3aumocssiau 0CHOBHbIX hyHKUUOHa bHBIX y3/108 35ieKmpornpueoda rnokasaHbl Ha puc.4.2.
Cunoeoli MoOysnb ripedHa3HayeH Orisi NpeobpasosaHusi Cemeeoao HarpsiKeHuUsi MocmosiHHoU Yac-

mombi 8 HarnpsKeHUe rnepemMeHHoU amumyOobl U yacmomsl 07151 NUMmMaxusi UCrofIHUMeibHo20 0suzamerisi.
Cunosol Modyrib ekodaem crnedyrouue OCHO8HbIE 371eMEeHMbI:

®  mpexgasHbili MOCMOBOoU 8bIMPSMUMESb (8bIMPSMUMESIb) C 8aPUCMOPHBLIM O2paHUYumenem rnepeHa-

rpsiKeHUs1 Ha 8xo0e;
®  eMKOCMHbIU ¢hunibmp 38eHa MOCMOSIHHO20 HarnpsixxeHus (chunbmp);
®  mpexghasHbili Mocmosol IGBT- uHeepmop;

®  y3ey1 cbpoca aHepauu mopmoxeHus (YC3), cocmoswud u3 IGBT-4onnepa u gHewHeao 6annacmHo-

20 pesucmopa;

® QJpalisep cunosbix Kmovel, obecriequgarowul ynpasneHue 3ameopamu IGBT, ¢hopmuposaHue cue-

Hasoe 3auum U 2anb8aHUYeCKyHo pa3esiaKy CUMo8bIX U ynpasnsowux yened;
®  geHmMuIIMop, ynpassseMbill 8 oyHKUUU CueHana memmnepamypbl cuiogo2o Modyris;

®  y3es nped3apsida emMKocmu ¢hunbmpa, obecnequsarowjuli oepaHudeHUe moka 3apsida u rnnagHoe Ha-

pacmaHue Haripsa>XeHus Ha KOHaeHCHmOan.
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Hdamuyukoeasi cucmema chbopmupyem HOPMUPOBaHHbLIE Cu2Harlbl 06pamHbIx c8s3el ¢ 2anbeaHuye-
CKoU pa3esi3Kkoli cunosbix u ynpasnsowux yened. OHa ekrodaem:

o [lamyuk HanpsixeHus VD, cocmoswul u3 pe3ucmugHo2o 0esiumeris U U30JIUpyoweao ycunumerss ¢
OMMPOHHOU Pa3esi3KoU, yCcmaHOB8/IeHHbIU 8 38EHE MOCMOSIHHO20 HarpsXKeHUs;

e Jlam4uku moka CD1, CD2, ycmaHoegsieHHbIe 8 08yX 8bIXO0HbIX ¢ha3ax uHeepmopa;

e  [lam4uk memnepamypbl cuiogoeo brioka, cocmoauwuti u3 NTC-pesucmopa, ycmaHO8MeHHO20 8 Cu-
Js1080M MOQyrie U U30nupyrowe20 ycunumerns (8 npeobpasogamesisix ¢ 8bIx00HbIM mokom 50 A u 60-
niee damyuku UMErmcs 8 KaXXOoM U3 curnosbix Modysel ebinpsmMumerns u uHeepmopa);

e  Tepmopesucmop 3awumsl 0suzamens (PTC-pe3ucmop) co cxemol Komnapamopa U OfnmpoHHOU
pa3sesizkol;

e UHKpemeHmarnbHbIl Oamyuk yarosbix nepeMewjeHul, ycmaHo8neHHbIl Ha 8asy UCoIHUMmMebHo20
dsuzamerisi.

Brnok numaHusi yenel ynpaeneHusi npeobpasyem 6bINpsAMIIEHHOE Cemegoe HarpsixeHue 8 cma-
bunusupogaHHoe HanpsikeHue +5 B Onsi numaHusi yughpoeoli Yyacmu cucmembl yripaerneHus, +/-5 B 0ons
numaHusi aHasio2080l Yacmu cucmembl yripaesneHusi, +12 B dns numaHusi 6eHMuUISMopos, U30/1Upo8aH-
HbIl UCMOYHUK +24 B dns numaHus dpatisepa.

Cucmema ynpaeseHusi cocmoum U3 MUKPOMPOUECCOPHO20 sdpa, UHmMepgelicHo20 MoOyns U ryslb-
ma py4YyHo20 yrpassieHusl.

lNpouyeccopHoe s1Opo obpa3zosaHo 08yMsi 16-pa3psiOHbIMU  MUKPOKOHmMponnepamu. CryxebHbil
koHmpousnep (host controller FUJITSU MB90F598) ebinonHsem 3agpy3ky npozpamm, o6CryxueaHue ryrib-
ma py4HO20 yripasseHusi, KOMMYHUKaUUOHHbIX 1Opmos, 8X00HbIX U 8bIXOOHbIX CU2Hano8 uHmepgelca,
83aumodelicmgyem C KOHMPOIIepoM yrpasreHusi deusamernem, peanusyem «MedrneHHbIe» 3aujumai.
Konmpornnep ynpaeneHusi dsueamenem (motor controller ADMC401), ebinonHeHHbIlU Ha 6a3e DSP, obpa-
bambigaem cuzHasbl 0am4uKo8ol cucmeMbl, 8bINOIHIEM afn2opummMbl pacyema pezyrnsimopos, yrnpaesis-
em curnosbiM Modyrniem u obcnyxusaem «bbiCmMpbie» 3auumsl 31eKMponpueoda.

NumepagbelicHbIl MOOynb skio4aem Habop cpedcme 83aumModelicmeusi ¢ 8HEeWHUMU yrpasssio-
wumu yempotcmeamu. OH cocmoum u3 aHaio208020 uHmepgbelca, yugpoeozo uHmepgelica, malmepa
pearibHO20 8peMeHU U UHmepdgbelica Oamyuka ckopocmu / nonoxeHusi (puc. 4.2). KoHcmpykmueHo 8binori-
Hsiemcs e sude 6a3oeol uHmepghelicHOU rnnamsl, ycmaHasueaemol HernocpedCcmeeHHO Ha rpPoUeCCOPHYH
nnamy. [Npu Heobxodumocmu Moxxem AOroAHAMbBCSA MaamaMu pacliupeHus ¢ pasnudHbiMu Habopamu do-
MofIHUMesbHbIX 8X0008 U 8bIX0A08.

B makcumarnbHoU KoHbuaypauuu Ha ba3oeol uHmepghelicHoU rrame moaym 6bimb yCmaHO8/1eHb!
cnedyouue yecmpoticmea (6e3 ucrnoib308aHuUsI ram pacWupeHus):

e  AHanozoeblie 8x00bl 055l npuema, u obpabomku 00 4 HOPMUPOBAHHLIX aHa0208bIX cueHanoe (2
kaHana 0..£10 B, 2 karnana 4..20 MA). Paspewarowasi cnocobHocme rpeobpasoeaHusi cueHanos — 16
bum, 6eicmpodelicmeue — 1 MC Ha KaHarl.

e  UcmoyHuk onopHozo HanpsixeHusi 10 B 05151 NOOKIYeHUs nomeHyuomMempa oopmMupo8aHusi cue-
Harna 3adaHusi.

e  AHanozoebie ebix00bl 0511 MOHUMOPUH2a Kak U3MepsieMblx, maK u HedocmyriHbIX O Herocpeo-
CMBEHHO20 U3MEPEeHUs1 nepeMeHHbIX anekmporpusoda. Yacme u3 HUX - HenocpedcmeeHHO U3 0am-

4ukoeolU cucmembl rpeobpazosamerisi, a makxe 2 npospammupyembix kaHana LIAT.
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Bxod mepmope3zucmopa 0515 MOOK/IOYEHUSI 8CMPOEHHO20 8 O8usamesib mepmodamyuka ¢ roJsio-
XKumeribHbIM memnepamypHbIM KoaghhuyueHmom U peanuldayuu 3awumsi dguzamesiss om nepezpe-
ea.

Jlozuyeckue e8x00bI (00 12 kaHasos) Ons rnpuema OUCKPEMHbIX CU2Haso8 yrpaesieHuss om ycm-
policme asmomamuKu unu rnpospaMmmupyemoao KoHmporsiniepa. @yHKUUOHaIbHOe Ha3Ha4yeHue f1oau-
yecKux 8xo008 Moxxem 6bimb nepeornpedesieHo Moib308amerem.

BcmpoeHHbIl ucmoYHuk +24 B 0nsi ghopmuposaHusi 8XOOHbIX SI02UYECKUX CU2HAI08 Umu numaHusi
8HEWHUX ycmpolicme (0am4uKko8 MmexHOI02UYeCKUX napamempos).

UmnynbcHble 8bIx00bl (2 kaHana) 05151 MOHUMOPUHaa NepeMeHHbIX 3fiekmpornpueoda € MOMOWbHO
UughpoBbIX UU CMPEesioYHbIX UdMepumerbHbIX pubopos. Kaxobill u3 KkaHanoe napamempupyemcs
UHOUBUOyasnbHO U MOoXem pabomame 8 pexxume WuUpOmMHo-umMnysibcHou (LUMM) unu yvacmomHol mo-
dynayuu (YM). Paspewatowasi ciocobHocms 10 6um, yacmoma obHoeneHus - 50 Iy,
TpaH3ucmopHbie 8bIx00bl (4 kaHana) 0rnsi 8b1800a OUCKPEMHbLIX CUSHAaI08 YrpasieHUs 8HEUWHUMU
ycmpoticmeaMu asmomMamuKku U MOHUMOPUH2a (briaz08 CcOCMOSIHUSI 3nekmpornpugoda. DyHKyuUo-
HarnbHOe Ha3Ha4YeHUe mMpaH3UCMOPHbLIX 8bIX0008 Moxxem Obimb rnepeornpedesieHo Mosib308amersem.
PeneliHble 8bix00bl (2 KaHana) Ons yrnpaeseHuUsi 6HEWHUMU ycmpolicmeamu asmomMamuku U Mo-
HUMOpPUHaa ¢hriaeo8 COCMOSIHUSI 351leKkmporpueoda. PyHKYUOHaIbHOE Ha3HaYeHUe pesielHbIX 8bIX0-
008 Moxxem 6bImb nepeorpedesieHo Mosib308ameriem.

HApatieep CAN rnipedHasHayqeH 01151 MOOKIOHYEHUS K (hu3udecKol NIUHUU, 8bINOSIHEHHOU 8 cmaHdapme
Controller Area Network. Noddepxka npomokosia CANopen s8rnsiemcsi OCHO8HbIM cpedcmeomM 06-
MeHa ynpasnsiouiell u cmamycHol uHgopmayuel Mexady 31eKkmpornpueodoM U yrnpasnsiiouuM KOH-
mpornnepom. Obecriedusaem 00Cmy KO 8CeM nepeMeHHbIM U ghriazaM COCMOSIHUST 3/1eKMpPOrpueo-
Oa. Ckopocmeb nipuema / nepedayu daHHbIx 0o 1 M60J.

Apatieep RS-232 / 485 npedHa3HayeH 051 NOOKMoYeHUss uHcmpymeHmarnbHol 3BM nipu 3azpy3ke u
moducbukayuu rnpoepamMmMHO20 obecriedeHusi, obecrniequsaem o0bmeH QuazsHocmu4yeckol u ynpas-
naowel uHgopmayuel Mexdy 31ekmpornpusoOoM U UHcmpymeHmarnsHol OBM unu npoepammu-
pyembiM noaudeckum koHmposnepom (PLC). lNoddepxusaemcs npomokonn MODBUS. Obecriedusa-
em docmyr KO 8ceM rnepeMeHHbIM U ¢hriazaM COCMOSsIHUS ariekmpornpusoda. Ckopocmb 0bMeHa OaH-
Hbimu 300 - 62500 600.

Talivep peasibHO20 8peMeHU ripedHa3HayvyeH Oris yrpaerieHus uHOuKayuel meKyuweao 8peMeHu U
KaneHdaps, hukcayuu rokasaHull peanbHo20 epemeHu 8 MeHio «MCTOPUS OTKITKOYEHW», om-
cyema 8peMeHHbIX UHmMep8asios rnpu ompabomke YuKIospamMmm 8 Pexume peasbHo20 8peMeHU.
UHnmepghbelic damyvuka ckopocmu / Non0XeHus1 rpedHa3HaqyeH 0715 MOOKIYEHUS YCMaHO81eHHO-
20 Ha 8aJly ucrosiHumesbHo20 08uz2amerisi Mpeobpasosamerisi yaro8bix nepemew,eHul.

B 3asucumocmu om ucrioniHeHusi uHmepghelicHo2o mModyrisi obecrnedugaem obcrnyxugaHue UHKpe-
MeHmasibHbIX 0am4yuKo8 C 8bIXOOHbIM CU2HarIOM MPeX pasfuYyHbIX Muros: UMyibCHO20, CUHYCHO-
KOCUHYCHO20 usnu pes3osnbeepa. Bo ecex ucrnonHeHusix umeemcsi AornonHUmesibHbil 8bixod Oybnu-
pyroweao cusHana e ¢hopMme UMMybCHbIX nocrnedosamernibHocmel Onsi NOJKIOYeHUss 8 coomeem-
cmeuu co cmaHdapmom RS-422. Bbixod Moxem ucronb308ambcsi Onsi mpaHCisayuu cugHamoe 8o
sHewHue ycmpolicmea yrpasrneHusi, chedcmea asmomamuku, 07151 KOHMPOJSIsl ucnpasHocmu damyu-

Ka.
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TMynbm py4HO20 ynpaesieHusl r10380/19em 8birnoJIHAMb npouedypbl NpocMompa, pedakmuposaHusi
rnapamempos 351eKkmpornpueoda, 3arnycka U KOHmMPOJIs pexxumos e2o0 pabomsi. KOHCMPYKMUBHO 8bIMOSIHS-
emcsi ycmaHo8ieHHbIM Ha nuyesoll naHesnu 6r10ka npeobpasoeamesisi Yacmomabl USU 8bIHOCHbLIM (05151 yc-
maHoeKu Ha deepue wkagha unu nynbme ornepamopa). imeem cobcmeeHHbIlU KoHmposinep 0r1si 06Cyxu-
8aHU S XuUdKoKpucmarnnuyeckoeo ducnes u knaguamypsl. ObmeH uHgopmayuel co criyXebHbIM KOHMPOII-
n1epom ebinonHsiemcsi no wuke I°C.

CeemoOuoOHbIli UHOUKaMoOP COCMOSIHUSI. B ucrnonHeHUsIx ¢ 8bIHOCHLIM My/IbMOM yrpasnieHusl
OuasHOCMUuUKa COCMOSIHUS aniekmponpugoda G0MoSIHUMESbHO 8bINOMIHSIEMCS C MOMOWbI0 ¢8emodU0OHO20
uHOUkamopa Ha nuyesoul naHesu 6roka.

FAULT
ATTENT
READY
BLC OFF
ENABLE
IND 1
IND 2

FUNC

O000000 @

KpacHsbili ceemoduod « FAULT» 3azopaemcs ripu cpabambieaHuu «bbicmpbix» 3awum.

XKenmbili ceemoduod «ATTENT» 3azopaemcs npu obHapyxeHUU repeapy3ku usnu rnepespesa rpe-
obpasosameris unu deusamers.

3enenbili ceemoduod «READY» 2opum, ko2da ripueod rosiHOCMbH0 20moe K pabome.

3eneHbiti ceemoduod «BLC OFF» omobpaxaem cocmosiHue 8xo0Ho20 cuzHana «CHamue b6r10Ku-
pPOBKU», KOmMopbIM pa3briokupyemcs 8bixo0 npeobpaszosameris.

3enenbili ceemoduod «ENABLE» omobpaxaem cocmosiHue 8x00H020 cueHana «Pa3peweHue 3ada-
Husi», KomopbIM nodaemcsi KomaHOa Ha ompabomky 351ekmponpueoOom 3adaHus (Mo CKOpoCcmuU, MOMEHMY,
y251080MY IMOJIOKEHUIO, MEXHOT02UYeCKOU rnepemMeHHoU).

3eneHble caemoduodsbl «IND 1», «IND 2» - npoepammupyembie uHOUKamopskl, omobpaxarom grazu
COCMOSIHUS Unu ¢byHKUUU, C85i3aHHbIe ¢ 0OHOU U3 NMepeMeHHbIX 3r1iekmporpueoda.

3enennbili ceemoduod «FUNC» 3apesepsuposaH Orisi omobpaxeHusi ¢hriaza, €853aHHO20 C PEXUMOM

pabomel anekmponpueoda.

4.2.2. CmpykmypHasi cxema 3Jiekmponpueodaa.

Ha ynpouweHHOU cmpykmypHOU cxeme ariekmporipueoda (puc.4.3) nokasaHbl OCHOBHbIE PO2PaMMHO
peanu3oeaHHble brioKU ¢ napamempamu, docmynHbIMU Ors npocMompa U pedakmuposaHusi ¢ NoMOWbIO
nynbma py4YHOo20 yrpassieHus unu ro KaHarsy Ces3U C 8HeWHUM yrnpasssiowum ycmpolcmeom.

Cmpykmypa, napamempsl U anzopumms! pabomsi pe2ysisimopos cucmeMsb! yrpasieHusi CUHMe3upo-
8aHbl Ha OCHOB8E MPUHUUN08 MOOYUHEHHO20 peayriupo8aHusi ¢ yyemom OUCKPEMHO20 Xxapakmepa npouec-
€08, C KoMrneHcayuel 6rusHUSI MepeKkpecmHbIX cesa3ell U cmpyKkmypHoU fuHeapu3ayuel KOHmMypos peay-
nuposarusi. Cucmema 8eKMOPHOZ0 yrpassieHuUsi CUHMe3upoeaHa Ha OCHO8e ypasHeHUl OUHaMUKU acuH-
XPOHHO20 O8uz2amersisi C KOPOMKO3aMKHYMbIM POMOPOM, 3anucaHHbIX OMHOCUMENIbHO moKa cmamopa u

MOMOKOCUEerIeHUsT pomopa 8 CUHXPOHHOU OpmoaoHasibHolU cucmeme koopOuHam (d, q), opueHmuposaH-
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HoU 1o 8eKmMopy MomMoKocyernieHUss pomopa. 3mo o380s19em pa3oesibHO yrpaessisgmb NomoKOCUenieHUem
U a5ieKmpomMazHUmMHbLIM MOMeHmMoM ds8uzameris 8 KaHanax peaynuposaHusi peakmusHol (Id) u akmusHou
(lq) cocmasnsawux moka cmamopa.

B cmpykmype cucmembi ynipagneHus npedycmompeH MNU[-peaynsmop 385 nocmpoeHusi BHeUWHe20
KOHMypa peayrnupogaHusi kakol-nubo mexHornoaudyeckol nepemeHHolu (Tex. Peaynsmop) 6e3 ucronb308a-
HUs1 8HewHe20 KoHmporsnepa. Tpu MNA-peeynsmopa npedycMompeHb! 0111 8HYMPEHHUX KOHMYpPo8 peayriu-
posaHust rnepemMeHHbIX 0suzamersisi — ckopocmu, moka u rnpomuso3/]C.

lMapamempom TexPeaynsmop BKJI/BbBIKIT eHewHul KoHMyp peaynuposaHusi Moxem Obimb 3aMK-
Hym unu pasoMmkHym. [Ipu 8bIKI0YEeHUU MEXHOI02U4eCcKo20 peaynsamopa npueod ompabameieaem 3ada-
Hue no ckopocmu unu momeHmy. C rnomouwibto napamempa Bxod TP_TI1 / Ar peaynssmop Hacmpausaemcsi
Ha obcnyxueaHue aHano208020 CcueHana obpamHol ceA3u om eHewHe20 damyuka mexHosoaudyeckou rne-

pemenHou (TI) unu cueHana dam4vuka yanoebix nepemeweHuli (Ar) dns ompabomku 3adaHusi o Mosioxe-

HUH.
Borpswumens
Uﬂ[
U S | BAIVAL THAR PESHLTOP '
) Rev, P se Koe TP ;
/At TEX. PETYATOP PETS/ITOP TOKA S
m/ar w 7 gy
m .y = o ,J
45@ t ,/Pi
ol 'y
e U U
Kn e, Kn . Ka 7P TTF; i 3udakue__B TiaKnes ey PImox K 4
TexPeaynsmop BK/1/BHK/| v . N
Bxod 1P T1/Ar i &
| Yy Tpeatpaso- [ > £
[T o | ™4 e ="
,,,,,,,,,,,,, Tt ke, Ker repenpecriar| o] m%ﬁ voopdunan 1 [~ Modyramoy Mbepmap
| > >
{ Breusee | dp- A8 [l
—————— T 7y
ALATHE PETY/HTOP CKOPOCTH | v, 4 F Moy Ty
HHTEHCBHOCTH | a U vom_B
w, : /. i Buwsucoumens
o F/:%‘ | i : Vst - @2 peakmubroy f—
O D - o MOWHoCMY
Lo Tpeospaso-
T gunempa Tie Koee Kiee  PCmox | peoipaso
Tl TT‘WM;;JZZ ™, funsmp i , T F e L
Tpw, Tok, Tk, Tk, Pgiﬁﬂ?ﬂgwu T cema | Kaopdumam 2 7 D
: -0/ lab | > , L
0-Pana 00 / 100 i o .
@"
v : M)
ALATTAY Tr

W TUPANETPH JBWTATENS
° Ir R R Is Hom, Nr HoM, NF mox,
>0 - /] > = - W Usion, Fs vow, 2
* Rs Rr, ols, Un, J

AA

ABanmauus BKA/BBKA  Tr max

T e Tr mn
E Wy 4 JATHK CKOPOCTH
BoUCUTEN

|
|
\
|
i
T
|
Y, nomoko- w O

cuennernvs

™

A

Tun, Yucno nepuodod,
Hanpabrenue
Abmogasupobka BK/1/BbKA

Puc.4.3. CmpykmypHasi cxema 371eKmporpugoda.

Peaynﬂmop CKopocmu riony4daem 3adaHue no CKopocmu Wz , Komopoe rpu Heobxodumocmu Moxem

npoxodums Yyepes 3adamuyuk UHMEHCUBHOCMU U, oueHusasl UHghopMayuro o peasnbHol ckopocmu W, ¢hop-
mupyem 3adaHue akmugHoU cocmasensowel moka cmamopa. lNapamempom PeeCkopocmu_BKIJ1/BbIKI1
KOHmMyp obpamHoU cesa3u Mo ckopocmu Moxem bbimb pa3oMKHym U rpugod rnepesodumcs 8 pexum ompa-

b6omku 3adaHusi 1o MOMeHMy.
Peeaynsmop npomueo3/[JC ocywecmensem ¢bopmuposaHue 3adaHusi peakmugHol cocmasssioued

moka cmamopa ripu pabome npugoda 8 ycriogusix ocrabneHus Nonsa npu ckopocmu Osuzamerisi, rpesbi-
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warowell HoMuHarnbHyr. B nepeoli 30He peaynupogaHusi cKopocmu (8HU3 0m HOMUHAasbHOU) peaynsmop
npomueo3/JC HaxoOumcs 8 HacbiweHuU: Iqz = Iq yom = const (20e Iq nom = Wr nom/ Lm; Wr Hom - HOMU-

HarnbHoe 3HavyeHue romokocuyernneHuss pomopa). Npu omcymemeuu Heobxo0umoa20 3anaca o Harpsxe-
Huto, co3daroujezo pecypc yrnpasreHusi 80 8MmMopol 30He peaynuposaHusi CKOpocmu, KOHmMyp peaynupoea-
Hust 3L C 3ameHsiemcst KOHMYpPOM peaynupos8aHUsi HanpsKeHUsi cmamopa.

Ha ebixode peaynamopa moka ghopmupyemcsi 3adaHue 8eKkmopa HarnpskeHuUsi cmamopa. Bbiqucriu-
mesib HanpsKeHus, Ucrnosnb3ys UuHopmayuro ¢ 0amyuka 8 36eHe NocmosiHHo20 HanpsixeHus Upc, onpede-
nisiem mMolOyrnb 3a0aHusi 8eKmMopa HarnpsKkeHUsi cmamopa 0suzamernisi, peanusyem QyHKUUU o2paHUYeHUst

€20 MaKcuMaribHO20 3Ha4yeHus, U KoMmreHcayuu 3ana3dbleaHusi, BHOCUMO20 cucmemol ynpasneHus. Oepa-

Hu4YeHue 8bIX00HO20 cueHarna peakmusHol cocmasensowel moka - UdecHom / J3 , akmueHol cocmas-

nsoweld moka - Udec vom / 2\/3 .

Briok adanmauyuu K UsMeHeHUsIM rocmosiHHOU epemeHu pomopHou yenu («ADATNTTALUWA Tr») npous-
800UM KOPPEKUUK memMrepamypHbIX OMKIOHEHUU akmueHO20 COrpomussieHuUsi pomopa 0suzamerisi, rpo-

ucxodsuwux e npouyecce pabomsi ariekmponpueoda. Ycnoeus 0nsi 8bINOHEHUS anzopumma adanmauyuu:
Mgg > 0,3-Mpg vom; 0,02-0yom < @ < 0,9-0nom
Bexkmop nomokocuyenneHusi pomopa, e2o Modysb YR, yari080€e rofioxXeHUe U MeHO8EHHasi Yacmoma

gpauweHuss Wy 6bIYUCIAeMmCs Ha 0CHO8e UHghopMayuu o0 cKopocmu W, MosioXeHUU pomopa £ U Mpoexkyud
8eKkmopa moka cmamopa Ha ocu d u q.

lNpeobpazoeamenb koopAuHam 1 mpaHcgopmupyem 8ekmop 3adaHusi HanpsKeHusi cmamopa u3
OpMo2oHabHOU CUHXPOHHOU cucmemMbl KoopduHam 8 ecmecmegeHHyro (dqg — ABC). BekmopHbit Modyrisi-
mop rpeobpa3yem e20 8 UMMyMbCbl yrpaesneHus kmodamu |IGBT-uHeepmopa, ucronb3yss memod npo-
CMpaHCmMeBEHHO-8EKMOPHO20 YOPMUPOBaHUST HAMPSIKEHUS, U peanu3yem an2opumM KoMreHcayuu owu-
60K, cesi3aHHbIX C HeudearlbHOCMbIO KiYel UHeepmopa.

lpeobpazosamenb koopduHam 2 (ABC — dq) ebinonHsem npeobpa3osaHue ha3HbIX MOKO8 cma-
mopa u3 ecmecmeeHHOU mpexga3Hol cucmembl koopOuHam (A,B,C) e opmozoHarnbHy0 CUHXPOHHYIO
cucmemy KkoopduHam (d,q).

briok koMrneHcayuu nepekpecmHbix cesizeli (hopMupyem cueHalslbi, KOMIEHCUpPYyruue 8rusHue nepe-
KpecmHbiIx cesi3ell Ha MPouecchl 8 KOHMypax peaynuposaHusi cocmassisiouUX 8eKmopa moka cmamopa.

[nsa ynpasneHus y3nom cbpoca 3Hepauu mMOopMOXeHUS MoKa3aHusi 0amyuKka HarnpsiKeHusi Ha KOHOeH-
camopax ¢hunbmpa Upc cpasHu8aromcs ¢ rnopo2oebiM 3Ha4YeHuUeM, onpedesnsembiM napamempom Udc Hom
(ekmoyerue - Udc Hom +15%, ebiknodeHue - Udc Hom +10%). CueHan Ha nodkrrodyeHue bannacmHoeo pe-

3ucmopa ¢chopmupyemcsi, mosibKo ecsiu dgueamersib pabomaem 8 2eHepamopHOM pexume, 07151 3Moe2o oye-

Husaemcs 3HaK ckopocmu Sign_ W U 3HaK akmugHoU cocmasnsouel 8EeKImopa mokKa cmamopa Iq.

4.2.3. Cucmema 3awum.

Peanusyem 0se epynnbl 3awum: 6uicmpodeticmeyrouue, cpabambigaHue KOmMopbiX MeHO8EHHO 6110-
Kupyem rnpugod, cbpacbisaem ¢hriaz cocmosiHus «lomosHocme 1» (READY1), omkrnrovyaem cunogoe rnu-
maHue rnpeobpasosamers, u medneHHodelcmeyujue, M2HOBEHHO cbpacbkigarowue ¢hraz COCMOSIHUS
«fomosHocmb 2» (READY2) npu docmuxxeHuuU ropoza nepezpysku (nepespeesa) u 6rokupyrowue npueood ¢

8bI0epPXKKOU 8peMeHU 8 crlydae, ecriu Hagpyska (memnepamypa) He CHUxaemcs (CM. puc 4.4).
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K 1 - ol epynne 3awyum omHocsimcs:
e MaKcuMaslbHO-moKo8asl 3awuma rnpeobpasosamerisi;
e 3awuma om rnpesblleHUs MaKkcuMarbHO dorycmumol memnepamypbl kpucmarnos IGBT;
e 3awuma om HedonyCcMUMbIX OMKITOHEHUU NuUMmMaroweao HarnpsiXeHus;
e 3awjuma om asapuu y3na cbpoca sHepauu;
e 3awumsl om owubOoK cucmeMb! yrpasneHus;
e 3awuma om Hecoomeemcmeusi CKopocmu 3adaHHoU U HeucrnpagHocmu dam4yuka;

® 3awuma om rnpeesebiWeHUs MakcumMalibHO20 yPO8HA CKOpoCcmu.

Sawuma om 3ambikaHuli 80 8XOOHbIX UErNsX U 8HYMPEHHUX 3aMblKaHUU 8bINMpsMumersisi Ha Kopriyc
8bIMOSIHIEMCS] BHEWHUM ag8moMamu4YeckUM 8bIKiiroYameneM unu nnaskumMu ecmaskamu.

MakcumanbHo-mokoeasi 3awjuma uHeepmopa — 08yxyposHesasi. [lepabili yposeHb cpabambigaHusi
3aWumsl 8bIrNOIHIEMCS MPoePaMMHO, MymeM CPaBHEHUSsT MeHO8EHHbLIX 3HaYeHUUl MoKa 8 8bIXOOHbIX ghasax
C MakcumarsnbHo donycmumbiM Onsi ycmaHoeieHHo20 8 npeobpaszosamerne IGBT-modyns. CpabambigeaHue
nepeoeo yposHs 3awumsl duazHocmupyemcsl ycmaHoekol ¢hriaza X 8 cmpoke COCMOSIHUS Myfibma pPyYHO-
20 ynpasrneHusi. Bmopoli yposeHb 3aumbl — KOHMPOsb HackiweHusi IGBT, ebinonHsemcs annapamHbIMu
cpedcmeamu dpatisepa npu 803HUKHOBEHUU PEXUMa KOPOMKO20 3aMblKaHUS 8bIXOOHbLIX ¢ha3 Mexdy cobol
unu Ha «3emox». [JJuaezHocmupyemcsi ycmaHoekoul priaza O 8 Cmpoke COCMOSTHUS.

3awuma om npeebiweHUs1 MakcumarbHo Oorycmumol memrepamypsbi Kpucmasnos IGBT peanu3y-
emcsi Ha ocHoge duHamu4yeckol mennoeol modenu. Modenb, pabomaruwas 8 Mmacwmabe peasibHO20 spe-
MEHU, 8bIMOJIHAem pacdem cmamu4Yyeckux U OUHaMUYecKUx rnomepb U M2HOBEHHbLIX 3Ha4YeHull rnepespesa
Kpucmarsnos kaxdoozo u3 wecmu IGBT-knoyveli uHeepmopa omHocuUmesbHo Kopryca mMooysis. BxodHbiMu
nepemMeHHbIMU MOOEsU S8IISIFOMCST MEHOBEHHbIE 3HAYeHUSsT IMOK08 8bIXO0HbIX ha3 Iv, Iw, 8binpsmMIeHH020
HanpsixeHusi Udc, u memnepamypbi kopriyca IGBT-mM00yrnisi u cueHarbl ynpasrieHus, opmMupyembie 8€K-
mopHbiM MoOynsimopom. CpabambigaHue 3aujumsl rpu OOCMUXKXEHUU pacyemHO20 3Ha4YeHUs memrepamy-
pbl 106020 u3 IGBT npedenbHo dorycmumoul eeniuduHbl 125°C duaeHocmupyemcsi pnazom W e cmpoke
COCMOSIHUSI.

Bawumsl om Hedornycmumo20 MOoBbILEHUST U MOHUXEHUS] HaMpsiKeHUs! 8bIMOJIHSMCS 10 cuaHasy
Gamyuka 8 38eHe MOCMOSIHHO20 HarnpsikeHus. [lopoea cpabambigaHusi 3awjumbl OmM MOBbIWEHUS Harpsixe-
Husi cocmaensem 700 B. Nopoe cpabambigaHusi 3auyumbsl 0m MOHUXeHUS HarnpsKeHusi u obpbiea ¢hasbl Co-
cmaenissem -15% om HOMUHarIbHO20 3Ha4YeHUs HanpskeHusi numarwel cemu. CpabambieaHue OuazHo-
cmupyemcsi coomeemcmeeHHo ¢hriazamu H u L. 3awuma ebinpsmumernss om UMIy/bCHbIX CEMEB8bIX rnepe-
HanpsKeHUU 8bIMOMIHeMCSs yCmaHOoB8/IeHHbIMU Ha 8x00e gapucmopamul.

Bawuma om aeapuu y3na cbpoca 3Hepauu 8bINoHIEMCs rnymemM KOHMpOoJisi rnpedesios Uucrosb30-
gaHus1 bannacmHoz2o pesucmopa. [ koppekmHoul pabomsi 3aujumsl 00/KHbI Obimb yCmaHo8eHb! napa-
Mempbi MOOK0YeHHo20 pe3ucmopa R 6p, P 6p, K 6p, T 6p 8 meHo «MHULIMATIN3ALINS / BATTTIACTHbBIN
PE3NCTOP». CpabambigaHue 3awumbl QuazHocmupyemcsi ycmaHosKkoul ¢hriaza R 8 cmpoke coCmosiHUS.

Bpewmsi ebifepxxku 00 cpabambigaHusi 3aWumsi onpedesissemcsi rno ¢hopmyre:

K
T =T-In , C,
eblOepXKU ( K- 1)

2
U
20e K= L - meKyuwjasi KpbamHocmb riepeapy3Ku rno MowHocmu pesucmopa,
R 6p - P6p
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Udc - meKyuwee 3Ha4yeHuUe HarnpsixxeHuUs1 Ha KoHOeHcamopax ¢hurnbmpa,
Re6p - conpomusneHue nodko4yeHHo20 bannacmHo20 pe3ucmopa,

P6p - MowHOCMb NModko4YeHHo20 bannacmHo2o pesucmopa,

Te
T=—""P _ _nocmosHHas epemeru modenu Hazpeaa,

K 6p
K6p—1

T 6p - HopmuposaHHoe 8peMs delicmeusi nepeepy3ku (no ymomnyaxuro - 30 c),

K 6p - HopmMupogaHHasi KpamHocmb repeapy3ku (Mo ymonyaHuo - 1.5).

Sawumel om owubok cucmembi yrpasneHus duazHocmupyomcs crnedyruwumu grnazamu:

- OMKIIOHEHUE HanpshkeHUU rnumaHus yened yripaesneHusi ceepx dornycmumbix rnpedesos - chnazom P;
- cbol e npouyeccopHom sidpe - priazom C;

- owubkKa aHano20-yugpoeozo npeobpasosameris - chrnazom A;

- owubka sHepaoHe3asucumol namsimu - chriazom M;

- owubka mecmupoegaHusi dam4uxkoe moka - ¢hriazom S;

- owubka mecmupoeaHusi damyuka HanpskeHus - priazom U;

- owubkKa ynpasneHusi No cemu (MpesbiWeHo 8peMsi oxudaHusi kadpa) - priazom F;

- romeps cueHasia mokoeou neminu (1<4mA) - cpriazom N;

- HeucripagHOCMb (Omcymcmeue) MUKPOCXeMbl Haco8 peasibHO20 8peMEeHU - chnasom Z;

- paspsd 6bamapeliku NUMaHusi MUKPOCXEMbI 4aco8 peaslbHo20 8peMEHU - ¢hriazom G.

3awuma om Hecoomeemcmausi ckopocmu 3adaHHOoU, 8 MOM 4ucsie rnpu HeucrnpasHocmu 0am4uka,
HEKOPPEKMHOU ycmaHo8Ke e20 napamMempos unu HernpasusisHOM rooKYeHuUU (¢hasuposke), duazHocmu-
pyemcs ycmaHoskoU ¢priaza D. Paboma 3awjumesl 6riokUpyemcsi 8 criedyrouux criyqasx:
- OMKIIYeH peaynsamop ckopocmu napamempom PeaCkopocmu (meHio «HABOP NAPAMETPOB / PETY-
JIATOP CKOPOCTW»),
- npugod pabomaem 8 pexxume 8HEeUWHe20 MOKOO2paHU4YeHUS,
- 8bInosiHsemcs rpouedypa asmoHacmpoUKuU.

lpu nipesbiweHUU yposHsI MakcumarbHo dorycmumoUl ckopocmu ycmaHaenueaemcsi gnae E.

Ko 2 - oli epynne 3awyum omHocamcs:
e memrnepamypHas 3aujuma rpeobpazosamerisi;
e memrepamypHas 3aujuma osuzamerisi;

® gpeMs-mokKoeas 3aluma dsuzamerisi.

TemnepamypHasi 3aujuma rpeobpasoeamersisi 8biMOHSEMCS M0 CueHanaM 0am4yukos, ycmaHos-
JIEHHbIX 8 CurosbiX MOOY/SAX UHEepmopa U 8bINPSAMUMESs, U HacmpoeHa Ha MakcuMaribHO OOMmyCcmumMyro
paboyyto memnepamypy. pu docmuxeHuu memnepamypbl Kopryca /itobozo u3 modyrnel 80°C cbpackiga-
emcs ¢pnaz «[omosHocmb 2» (READY2=0), 8 cmpoke coCmosiHUSI Myribma py4YHO20 yripasneHusi omobpa-
xxaemcs muearowul cumeon T. INpu memnepamype 85°C npueod briokupyemcs, cbpacbieaemcs naz «lo-
mosHocmb 1» (READY1=0), omkiroyaemcs cusiogoe numaHue rnpeobpazoeamersisi, 8 CMPOKe COCMOSIHUS

omobpaxxkaemcsi Hemuaarowuli cumeon T.
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TemnepamypHas 3aujuma 0guzamerisi MOxem bbimb akmueu3uposaHa, ecru 8 0guzamere uMeemcsi
ecmpoeHHbiti PTC pesucmop (nosucmop). Ans amozo e meHo «HABOP MNAPAMETPOB / NAPAMETPBbI
SALUNT» ycmaHasnueaemcs napamemp Tepmozawyuma __BKIJ1. [Npu docmuxxeHuu memnepamypol 08u-
2amerisi Iopo0208020 3HavYeHus1 cbpacbigaemcsi cugHan « omoeHocmb 2» (READY2=0), 8 cmpoke cocmosi-
HUS1 Mynbma py4YHoe20 yrpaeneHust omobpaxaemcsi Muearouwuli cumeon Q. Ecriu memnepamypa rpodoska-
em pacmu, mo Yyepe3 epems, ycmaHosneHHoe napamempom T m3 cbpacbigaemcsi cueHan « omosHocmb
1» (READY1=0), 8 cmpoke cocmosiHusi omobpaxaemcs Hemuearowul cumeosn Q. Tpebyemsbili nopoe cpa-
bambigaHus 3aWumbl MOXem bbimb CKOPPEKMUPOB8aH C NMOMOWbI0 ModcmpoeyHoao peducmopa RV1 Ha
uHmepagbeticHou riname (cm. n.6.3).

Helicmeue spemsi-mokosoli 3awumsl dsuzamersi ripoepammupyemcs napamempamu 12T, K 12T u
TI12T & meHro «HABOP MNMAPAMETPOB / NMAPAPAMETPbLI 3ALUNT». Nopoe akmusu3ayuu 3awumsi 12T
3adaemcs 8 npoyeHmax om HOMUHalnbHO20 moka dgueamersisi Is Hom (meHro «HABOP MNAPAMETPOB /
TNMAPAMETPBI [IBUFATETSIA»). B 3asodckoli Hacmpolike ycmaHaenueaemcsi Ha yposHe 100%. [Npu doc-
MmUuXXeHUU MOKOM yCmaHO8/1eHHO20 3HadeHusi cbpacbieaemcsi cueHan «omosHocme 2» (READY2=0) u
omobpaxaemcsi muaarowuti cumson I. Ecnu Hagpyska He cHuxaemcs, mo rpeobpasosamerib briokupyem-

cA ¢ 8bi0epxkKol epemeHU, onpedenssemol popmynou:

KZ
Tewidepku =T -In 2 , C,
K* -1

]
20e K= % - meKywas Kpam+Hocms repespy3Kku o moky dgusameris,
12T

Is - mekywee delicmeyrolee 3HayeHUe moka ¢hasbl cmamopa dsu2ameris,
1 12T - nopozosoe 3HayYeHUe moka ghasbl cmamopa deuzamerisi, Coomeemcemesyuiee yc-

maeke spemMsi-mokoeoul 3awumsi 12T,

Ti2T
T= - IOCMOSHHas 8peMeHu Mooesu Hagpesa,

K 1212
In o2 4
Kiar © -1

T 12T - HopMmupoeaHHoe epemsi delicmeusi nepezpysku (no ymosdaHuro - 30 ¢),

K 12T - HopMupogaHHasi KpamHOCmMb riepeapy3Ku (o ymonyaHuro - 1.5).

lMpu amom 8 cmpoke cocmosiHUsi omobpaxkaemcs Hemuz2arouwul cumeos ¢ghrnaza l.

Is

| WYige]

Kzt - L2t

lier

0

Puc. 4.5. Xapakmepucmuka 8peMsi-ImokKoeol 3aujumsl 08u2amerisi.
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PasbrniokuposaHue ripugsoda u cbpoc ¢hriacoe 3awyum 8bINMOSTHAEeMCS 8XOOHbIM SI02UYECKUM CUu2Ha-
nom «C6poc 3awumy» (ER_RST) unu omknroyeHuem numaHusi. @nasu cpabamsigaHusi 3auum emopou
epynbl Mo2ym 6bimb cOpoweHbl MOMbKO NpU CHUXEeHUU memrnepamypbl npeobpasosameris (0guesamerisi)
00 ycmaHOBJIEHHO20 3Ha4YeHUS Uru C 8bIOEPXKKOU 8pEeMEeHU, 3KeU8anneHmMHOU ocmbieaHUto deuzameris ro-
crie nepeapysKu.

CocmosiHue ¢hnazos 3awum 051 fnocedHUX 4 OMKIIYeHUU COXpaHsItomcsi 8 3Hep20He3asucuMoU

namsmu koHmposnepa. OHu omo6paxatomcs 6 meHro «MCTOPUS OTKITKOYEHWW» ¢ ykasaHuem damai u
8peMeHU OMKITIOHYEHUS.
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5.

22

lodzomoeka anekmponpueoda k pabome

MocnedoeamenbHocmpb Aelicmeuli

lMposepka u nod2omoska MOHMaXHOU nowadku

<>

MoHmax npeo6pazoseamernsi Ha cmeHe unu e wkagpy

<~

Bbibop u moHmax 6annacmHozo pesucmopa

<~

lMposepka npueodHocmu 0sueamerns,
rnposepka ulonsayuu kabensi u 0sueamensi

<~

lMpoknadka kabenel

<~

lModknroyeHue cunosbix ueneu

<~

lMooknoyeHue yenel ynpasneHusi

<~

lNposepka anekmpuyeckozo MoHmMaxa

<~

Hacmpolika ynpaensitoujux 8xo908 u 8bixod08
(ecnu Heob6x00UMO U3MeHUMb HACMPOUKU 110 YMOMYaHUIo)

<~

Bg00 HomuHanbHoe2o HanpsixeHus Udc,
Yacmombi MOOYNsIyuU.

<z

Beod napamempoe damyuka ckopocmu

<~

Beo0 nacriopmHbix OaHHbIX 08uzamers

<~

3anyck npoyedypbl agsmoHacmpoUKu
(unu py4yHasi ycmaHoeka rnapamempos peaynsmopos
u napamempos 0guzamerisi)

lposepka pabomsl anekmponpueoda 8 pasuyHbIX pexumax

Ccbinika

n. 5.1.MexaHu4yeckuli MOHMax.

n. 5.1.MexaHu4yeckul MOHMax.

n. 5.2.4. Beibop 6annacmHozo pesucmopa,
n. 5.2.1. ModknoyeHue cunosbix yened.

n. 5.2.1. MNModknroyeHue cunosbix yened,
n. 5.2.3. Bbibop curosbix kabenel.

n. 5.2.6. lNpoknadka kabenedl.

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

1. 5.3 [MoOkntoYeHUe yrnpasnsowux cueHarmos,
n. 6. Vicnonb3oeaHue ynpasnsoujux 8xo008 U 8b1x0008.

n. 5.2.1.ModknroyeHue cunosbix yened,
5.2.2.3a3emneHue,
n. 5.3. lNodknoyeHue ynpasnsouux cueHam08.
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n. 6. Micnonb3o8aHue ynpasnsitouux exodo8 U ebIxod0e.

n. 9. OnucaHue cmpykmypbi U cocmasa MeHIo.
MeHio "MIHULIMATIN3ALINST".

1. 9. OnucaHue cmpykmypbl U COCMaga MeHIo.
MeHro "HABOP NMAPAMETPOB / JATYUK CKOPOCTU".

n. 9. OnucaHue cmpykmypbi U cocmasa MeHIo.
MeHro "HABOP NMAPAMETPOB / TAPAMETPbI ABUTATETIA".

n. 7. PekomeHOayuu no Hacmpolike peaynsimopos,

n. 9. OnucaHue cmMpyKmMypbl U COCMasa MeHIO.

Metio "CMIELMATIBHBIE PEXXWUMbI / ABTOHACTPOUKA"
Menio "HABOP NMAPAMETPOB / TAPAMETPbLI ABUTATETIA".



5.1. MexaHu4yecKkuli MOHMax

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

KpbImusi KpbIWEK, a makxe ceepxy u cHuU3y 6s10koe 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

MH occmparcmeo

w H D Mw MH R1 R2
Jr1B-10 195 278 180 120 265 3 6
or1B-16 195 278 180 120 265 3 6
3riB-25 210 326 180 130 312 3 6
9l1B-32 215 320 220 180 295 3 6
Jl1B-50 215 320 220 180 295 3 6
9l1B-63 237 553 237 191 535 5 10
3rB-100 | 237 553 237 191 535 5 10
9MB-125 | 436 573 293 395 555 6 12
9lIB-160 | 436 573 293 395 555 6 12

Puc.5.1. MabapumHsbie u ycmaHo804YHbIe pa3meps! 610KO8.
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Mo+maxHas nnowadka dormkHa 6bimb 8bINo/IHEHA U3 He20pro4Yye2o0 mMamepuana u umems Aocma-
MOYHYK MexaHU4YeCKyto MnpoYHOCMb, 4mobbl 8bidepxamb eec rnpeobpaszosamens. KpenexHble omeep-
cmusi pa3ameyaromcs ¢ MoMowbro wabrioHa.

HanpaeneHue ocHO8HO20 nomoka oxnaxdarouweao 8o3dyxa - CHU3Y 88epx Yepes paduamop brioka.
lNpu mMoHMaxe 8 wkagy npeobpasosamers domkeH bbimb ycmaHo8/1eH mak, 4mobsi He nornadams 8 ro-
mok 8030yxa om Opyaux rpeobpasosameriel U MernioebIOensouUX 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 3MOM MUHUMasIbHOE
paccmosiHue mexdy briokamu 300 MMm.

Temriepamypa 8030yxa Ha exole ripeobpasogameriss 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 — nnowads menoomeodsiuel nosepxHocmu wikagha;

Pr— cymmapHas MOWHOCMb rnomepsb;

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.

MowHocmb nomepb 8 HOMUHa/IbHOM PeXume

Yacmoma
modynsayuu, Tunopa3mep npeobpazoeamesiss Yacmomal
Fmod
3riB-5 | 3riB-10 3lB-16 3riB-25 3l1B-32 3r1B-50 3lB-63 3riB-100 3riB-125 3r1B-160
5kly 76 Bm 120 Bm 188 Bm 262 Bm 318 Bm 515 Bm 576 Bm 936 Bm 1115 Bm 1615 Bm
10 kly 90 Bm 142 Bm 220 Bm 325 Bm 390 Bm 580 Bm 715 Bm 1160 Bm 1480 Bm 1990 Bm

Mo pacyemHomy 3HauyeHuro Ay onpedernisiiom mpebyeMbie 2eoMempuyeckue pasmepbi Wkaga.

Cnedyem umemsb 8 8udy, 4mo Ay - amo nnowadb mMosibKo mex Yacmedl, Komopble corpukacanom-

C51 €O c80600HO YuUpPKynupyouwum 8030yXoM (He KOHMaKmupyrm co cmeHamu U fofioM).
MuHumanbsHbIl 06bem eeHmunupyouje2o 8o30yxa ornpedernsemcs ro popmyrne:

3,1-Pnn
AT

VBEHT =

M/,

lNony4eHHoe 3Ha4YeHue ucnonb3yemcs 0 ebibopa npou3eodumenbHOCMU 8EHMUIISIMOPOS.
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5.2, AnekmpuyecKuli MOHMaxx

BHumaHue! dnekmpuydeckuli MOHMax U mexHudyeckoe obcnyxusaHue snekmpornpusoda Mo-
JKem 8bIMoJIHSMbCS MOJIbKO K8anuguuupo8aHHbIM MepcoHanom ¢ cobrirodeHuem delcm-
8ytowjux HOpM U rpaesus, a makxe mpebosaHuli Hacmosweao « TexHU4eCKo20 onucaHus u

UHCMPYKUUU 1o aKkcrisiyamauyuu».
- __________________________________________________________________________________________|

Ha puc. 5.3 nokasaHa cxema noOKMoYeHUsI a1ekmpornpusoda ¢ UCMosib308aHUeM MUHUMaIbHO20 Ha-
bopa cuzHanoe ynpaesseHusi u 3a800cKol HacmpoUlikoli 8x0008 U 8bIx0008. Pa3nu4yHbie eapuaHmabl UCMOsIb-

308aHUs 8XOOHbIX U 8bIXOOHbIX Uerel rnpeobpasogamerisi 4acmomhbl PacCMOMpPEHb! HUXe.

o8B - **
X2 —O— WHumepcbelicHasi nnama
2.9 | +10VREF
210 com1
25|  VINT+
27| wvint-
2.11| SHIELD
2.13| SHIELD = x|
215  PO1 A 74
216]  poz A |78
2.18| COM1 B 73
217|  2avi B' 7.7 H
2.19]  Lcs z 7.2
BLC OFF N A RPY z 7.6
ENBL ;’ \‘ 221 LIN2 +5V | 71 \i\
ERRST L L 1222 Ling DGND | 7.5 =
DIRECT —— 223 LiN4 DGND | 7.9 -+
\ 2.18| COM1 SHILED L1
T ] 2.33| SHIELD
lMnama cunogozo Modyns
—
¢ g Slalalzl=]>]x|%|x }
xt|1]2]3]4]5]6[7]8]a]10 =
|
o B L e e e .

BannacmHbil Hamuuk
pesucmop cKopocmu / MOMoXeHUs!

Cemb
3~380B, [suzamens
50 Iy

Puc. 5.3. Tunosas cxema rioOKno4YeHUs npeobpazosamerss Hacmomeil.

Brumanue! He ucrnionb3yidme dnsi nycka u ocmaHoga 0suzamesiss KOHMakmopbl, ycmaHaesu-
saemMblie Mexdy cemblo U nnpeobpasogamersiem u mexdy npeobpazosamernem u 0guzamernem.
HecobntodeHue smux mpebosaHuli MOXem rnpueecmu K rno8pexo0eHuUto cuiogbix 3/1eMeHmos

npeobpasosamers.
|
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5.2.1. [NodknroyeHue cusnoebix yeneu

[Meped Hadyarom 3reKkmpu4yeckoe2o0 MoHmaxa ybedumecsb 8 npu2o0Hocmu 0sueamersisi 0715 MOOKIIHO-

YeHUsi K npeobpasosamerito 4acmomai.

BrumaHue! He donyckaemcs ucrionib3o8aHue dguzamersis, HOMUHalIbHOE HarpsikeHuUe Ko-
mopo2o MeHee Mo108UHbI HanpsXXeHUs1 numaxusi npeobpasoeamersis Yacmoma! Uu HOMU-

HarnbHbIU MoK MeHee 1/5 e20 HOMUHaIIbHO20 8bIXOOHO20 MOKa.
- ____________________________________________________________________________________________|

Heobxodumo y4yumbieamb, 4mMo 8bIXOOHOE HarnpsixeHue ripeobpaszosamernsi Ha IGBT umeem ¢hopmy
UMMynbco8 ¢ o4eHb Kopomkumu ppoHmamu (0,1 — 0,2 mkc) u amnnumydol 1,35 HanpsikeHuUs numarow,el
cemu. B 3asucumocmu om napamempos kabesns HarpsbkeHue Ha 3axumax 0euzamersis Moxem ydsau-
gambcs. M3onsayus 0suzamensi 0o/mKkHa 8bl0epxusamb MoBbILEHHYIO Hagpy3Ky, npu Heobxodumocmu crie-
dyem ucrnonb3o8ampb ¢huribmpbi o2paHudeHuss dU/dt.

lModknroveHue cunoesbix yenel — numaroweli cemu, 0guzamerns U bannacmHoO20 pe3ucmopa 8bIrnori-
HS0mM C MOMOWbI0 KITeMMHUKa, PacriofioXXeHHO20 Ha riame cuiogo2o Molyris 8 HUXHel Yacmu npeobpa-

308ameJsist Hacmomal 1100 KpbIWKOU bs1oka (cm. puc.5.4).

Brumanue!

3anpeuwaemcs 8binonHaImMe pabomsi o obcnyxueaHuro rpeobpasosameris, dguzamers,
curnosbix kabenel npu 8KIOYEHHOM HarnpPsXKeHUU rnumaxusl.

He donyckaemcs npukacambcsi K KITeMMHUKY MOOKITIOYEHUS culiosbix yernel rnpeobpa3osa-
merisi Yyacmombl, roKa 20pUm KpacHbIl CU2HaslbHbIU ¢8emoou0d, UHOUUUPYWUU Hanu4due
3apsifa chbunbmpa 38eHa MOCMOSIHHO20 HarnpsKeHUs. HanpsixeHue Ha Kinemmax Moxem

Odocmueamp 700 B nocmosiHHO20 moka.

arning!

@ DC-Charge

N p

. [ [

UHdOukamop 3apsida
KOoHOeHcamopoe 38eHa
MOCMOSIHHO20 HarpsiXXeHUs!

_— —_ L
BannacmmHsit 3awumHoe
Cemb [suzamernb
pesucmop 3a3emrneHue

Puc.5.4. lNodkntoyeHue cunosbix yerned.
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[MoOKroYeHUs1 cunoebix ueretl 8bINMOIHAMCS 8 coomeemcemaeuu ¢ mabnuyet 5.1.

IBHumaHue! Hu e koem Ci/iydae He OOI'IyCKamb rMOOKMOYeHUSsT NIUHUU cemu K SbIXOOHbIMI

knemmam nipeobpaszoeamens U, V, W. OwuboyHoe nodknrovyeHue sedem K HeycmpaHu-

MbIM riogpex0eHuUsIM rpeobpasoeamerisi U yepo3e obcnyxusarou,eMy rnepcoHarly.

Tabnuuya 5.1
Ne knemmbi Ha X1 O6o3HayeHue Ha cxe- lModknroyeHue
me

1 DC+ b6annacmHsil pe3ucmop / pekyrnepamueHbil 6510k

2 DC- - /pekynepamueHbIl 610K

3 L1 gasza A cemu

4 L2 gasa B cemu

5 L3 ¢asza C cemu

6 U ¢asza U deuesamerns

7 4 ¢paza V dsuzsamerns

8 w asza W deusamens

9 BR 6annacmHbIl pe3ucmop

10 PE 3auwumHoe 3a3emreHue

lNodknoyeHue cemu, 0suzamerisi U bannacmHoO20 pe3ucmopa cnedyem 8bIMNOJIHAMb KabensiMu ¢

usosiAyuel, coomeememeayrouwiell HarnpseKeHUro numaruwel cemu u Hazpesocmotikocmbeto 0o 70°C. [Nood-

KIllo4eHue K cemu 8blIrnoriHAemcs 4epel3 3aWUmHbIt asmomMamuYecKkuli ebikroYameris U npedoxpaHumenu.

CeueHue rposodHUKO8 Kaberel pekoMmeHOyemcs 8bIMONMHAMb coanacHo mabnuuye 5.2a 8 coomeememeauu
¢ mpebosaHusimu DIN VDE 0100.430.1 u deticmsyrowux FOCT. Bbibop npedoxpaHumenel no mabr. 5.26.

Tabnuya 5.2 a

HomuHanbHas CeyeHusi Npoeo0oe NMooK/IHYeHUs! CeyeHusi Npoeo00e8 NMoOK/IH4YeHUsI
MOWHOCMb cemu S, MM’ deuzamensi S, MM’
deuzamens P, knemmbl L1, L2, L3 knemmbl U, V, W
KBm
1,56-3,0 2,5 25
3,7-55 2,5 2,5-4,0
7,5 4,0 4,0-6,0
11,0 6,0 6,0
15, 18,5 10,0 6,0- 10,0
22 16,0 16,0
30 25,0 25,0
37 35,0 25,0- 35,0
45 50,0 35-50
55 70,0 50-70
Tabnuua 5.2 6
Tunopa3mep npeobpasosamesisi Hacmomai
SrB-TTIIT-5-380-2Ar1 10
SlB-TTIIT-10-380-2AT1 16
SlB-TTlIT-16-380-2Al1 25
SrIB-TTIIT-25-380-2Ar1 40
SrIB-TTIT-32-380-2A[1 63
SlB-TTIIT-50-380-2AT1 80
SrIB-TTIIT-63-380-2Ar1 100
SrB-TTr1T-100-380-2AI1 160
SrB-TTIT-125-380-2A[1 200 (250)
SrB-TTIT-160-380-2Ar1 250
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5.2.2. 3azemneHue

BasemrieHue npeobpasogamernsi, dguzamersi U MOOKIOYEHHO20 K HUM 060pydo8aHus 8bIrNOHAemcs

0ng obecrnieyeHusi 6e3onacHocmu repcoHarsna U CHUXeHUS YpO8HS 3r1eKmpoMacHUMHbIX MOMEX.

He donyckaemcs skcrinyamauyus rnpeobpa3zosamerisi 6€3 nooKMoYeHUs

MPo8oOHUKa 3alUMHO20 3a3eMiieHus!

B ycmaroskax, mpebytowux obecrneyeHuss MUHUMAanbHO20 YPOBHS 3/1EKMPOMaHUMHbLIX NMOMeX He-
06Xx00UMO 8bInoHUMb 360° 8bicoko4acmomHoe 3asemMrieHue kaberbHbIX 860008 C MOAKTIOYEHUEM 3KPaHO8
Kabernel K WuHe 3auUmHo20 3a3eMIeHUs.

lMpu cosemecmHoll ycmaHO8Ke HeCKOSIbKUX rnpeobpazosamerneli Kaxobill U3 HUX MOOKIoYaemcs K
WwuHe 3a3emseHusi omoesibHbIM MPOBOOHUKOM.

CeyeHue 3auumHo20 rpo8odHuUKa pekomeHOyemcs ebibupamb no mabnuuye 5.3 unu coenacHo DIN
VDEO0160 pa3den 6.5.2.1.

Tabnuya 5.3
HomuHanbHbIl mok npeobpasoeamensi CeyeHue 3aujumHo20 nNpo8odHuUKa S, He MeHee MM’
5+16A 2,5
2550 A 4
63 100 A 6
100 - 125 A 16

5.2.3. Bbi6bop cusioebix kabenel

[na pasnu4yHbix ycnosul npumeHeHusi (6 coomeemcmeuu ¢ EN50081, 50082, 61800) e 3asucumo-
cmu om mpebosaHuli K anekmpomagHumHol cosmecmumocmu (OMC) pekomeHOyemcsi ucrosib308amb
munbl kabenel 8 coomeemcmauu ¢ mabnuued 5.4.

Tabnuya 5.4

YpoeeHb usnyyeHut

N / C

MModknoyeHue (6e3 ozpaHuyeHul) (Ons npombiwieHHoU cpedbi) (0ns1 6eimosou cpedbi)
Tun kabens

Curiosou kaberb 0nsa Curiosou kaberb 0 Curiosou kaberb 0

c Hernod8uUXXHO20 MOHMaxa Hernod8uUXXHO20 MOHMaxa Hernod8UXHO20 MOHMaxXa
emb

(3kpaH He 0bsi3amerieH) (3kpaH He 0bsi3amerieH) (3kpaH He obsi3amerieH)
. . Cunosou kaberb ¢ 3Kpa-

Cunosot kaberib Cunosol kaberib . .
Hupyrouwel obonoykol ¢

C KOHUEHMPUYECKUM C KOHUEHMPUYECKUM

Heuesamerib HU3KUM [OSTHbIM 80/1HO-

3KpaHoM

3KpaHoM

8bIM cornpomuesrieHuem

Bannacmtbit
pe3ucmop

Curnoeol kabersb
C KOHUEHMPUYECKUM

3KpaHoM

Cunoeol kabersb
C KOHUEHMpPUYECKUM

3KpaHoMm

Cunoeoli kabersb ¢ 3Kpa-
Hupyrouwel obonoykol ¢
HU3KUM r1OJIHbIM 80J1HO-

8bIM cornpomuerieHuem
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Ucnonb3oeaHue 0nsi NOOKMoYeHUs 0guaamersisi CUMMEMPUYHO20 3KpaHUpPOo8aHHO20 kaberis no cpas-
HEHUIO C 4embIpexnpoBoOHbLIM obecriequgaem MeHbWUL ypPOBEHb 31EKMPOMazHUMHO20 U3/lyqeHus ecel
cucmemsbl npusoda, a makxe MeHbLWUE MOKU Yepe3 nodwunHUKU deuesamerisi U Ux U3HOC.

Ans acbgpekmueHo2o rnodasreHusi UHOYKMUBHBLIX U KOHOYKMUBHBLIX NoMex rnpo8oOuMOCmb 3KpaHa
OormkHa cocmaesisms He meHee 1/10 nposodumocmu ¢ha3HO20 rPOB8OCHUKA.

lMpu ucnonb3oeaHuu sKkpaHa kabersns 8 kayecmee NPO8oOHUKa 3alUMHO20 3a3eMIIeHUs] €20 CevYeHue
G0/KHO coomeemcemeogampb 3Ha4YeHUsIM, yKka3aHHbIM 8 mabnuye 5.2. [pu HeebInosIHeHUU 3mo20 ycrioeust
pekomMeHdyemcs ucrnosib3ogame Kabesib ¢ CUMMEMPUYHBIMU POBOOHUKaMU 3aliUmHO20 3a3eMreHus (Cm.

puc. 5.5) unu omdenbHbIl NPOBOOHUK 3a3eMIIEHUS.

CummempuyHbIl
9KpaHUposaHHbIl Kabernb

OkpaH OkpaH 3asemneHue

u
3a3emrneHue
O
2N\
3azemneHue

Hembipexnpo8odHhbili YembipexnpoeodHbili kabesnb Hembipexnpo8odHbIli MOHMax
9KpaHUpo8aHHbIl Kaberb

He pexkomeHdyemcs O MOOKIMOYeHUs He donyckaemcs ucnons3o8amb
dsueamenet 6onee 30 kBm 0151 noBkntoveHuUs1 dgueamernsi

Puc. 5.5. Tunbi cunosbix kabened.

Ans ycnosud ¢ nogbiWeHHLIMU mpebo8aHUsIMU 3rIeKMPOMagHUMHoU coemMecmumocmu nodKoyeHue
rnpeobpa3osameris K cemu U K 0guzamersito MOXXem BbIMOSIHAMbBCS C MOMOWb0 A0MOSHUMEbHbIX ¢husibm-
pos OMC. lpu ycmaHosKe Ha 8bixo0e rpeobpasogamernsi «cUHyc-gbunbmpar (sine-wave output filter) noo-
KrroyeHue 0guzamerisi Moxem 6bimb 8bIMOTHEHO HE3KPaHUPOBaHHbIM Kabernem.

HononHumernsHo Ha exode ripeobpasosameriss Yacmombl Moxem 6bimb ycmaHoeneH 3-thasHblil
Opoccernb, ynyqwarouwuli ¢hopmMy 8xo0HO020 moka. Mcronb3osaHue 8xo0HO20 Opocceris uenecoobpasHo 8
crnedyruux criyyasx:

e [Ipeobpasosamens numaemcsi om 651U3KO ycmaHo8/1eHHO20 mpaHcghopmamopa MouwHocmsto boree

500 kBA;

o MowHocmb numarowe2o mpaHcghopmamopa npesbiiaem MowHocms rpeobpasosameris 6ornee
yem 8 10 pas;

o briuskoe nodkmoyeHuUe HecKosbKUX rpeobpadosameriel Yacmomsl Unu MupucmopHO20 rnpeobpaso-
samers;

e PasbarnaHc HanpsikeHul 8 ¢hazax UCmMOoYHUKa rpessiwaem 3%.
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5.2.4. Bbibop 6annacmHoz20 pe3ucmopa.

BannacmHbil pesucmop ucronb3yemcs 0715 pacceusaHusl KUHemMuUYecKol aHepauu, 3anaceHHol Ha-
epy3kol anekmpornpugoda, Komopasi 8o3gpaujaemcsi 8 KOHOeHcamophbl (huribmpa 38eHa MOCMOSIHHO20 Ha-
MPSKeHUS NpU MOPMOXeHUU unu pesepce. Bbibop 6annacmHozo pe3ucmopa 8bInofIHAEemcs no HOMUHas b-
HOMY COMPOMUBIIEHU0, MakcuMarbHOMy paboyeMy HanpsiKeHuto U Haz2py3o4Hol criocobHocmu. Homu-
HanbHoe conpomuesrieHue onpedesisiem MoK Yepe3 pesucmop 8 pexxume pekyrnepayuu, Komopbili OOmKeH
coomeemcmeosambs MakcumMaibHOMy moky dsueameris. [lpu 3a8bilueHHOM 3Ha4YeHUU COMPOMUBIIEHUST MOK
paspsida kKoHOeHcamopos cbusibmpa Moxem okazambcsi HedocmamoYHbiM 05151 obecriedeHuUs1 mpebyemozo
memria mopPMOXXEHUS, YMO MOXem 8bi3gamb cpabambigaHue 3awumsl Om rpesbieHuUss HanpsxkeHus. lpu
3aHUXEHHOM 3Ha4YeHUU CornpomuerieHust Moxem cpabambigamb MakcuMarbHo-mokoeasi 3aujuma IGBT y3-
J1a cbpoca sHepauu MOPMOXKEHUS].

Pesucmop domkeH ebidepxugsamb MakcumasrbHoe paboyee HanpsikeHue 800 B. [Jonyckaemcs uc-
nonb308aHue rnocredosameribHO cOeOUHEHHbIX Pe3Ucmopos8 ¢ MeHbWUM pabodyum HarnpsixeHuem. Tpebye-
Masi MouwHOCMb pe3ucmopa Moxem b6bimb MoslydeHa C MOMOWbI0 napasnnesibHo20 U nocriedosamesibHo20
coeQuHeHUs1 HeckosbKux. Mpu ucnonb3o8aHuu napasnnesbHo20 Uu nocriedosamesibHo20 COeQUHEHUST He-
CKOJIbKUX pE3UCmopo8 CyMMapHoe cornpomussieHue O0MKHO CO0meemcmeosams PEKOMEHO08aHHbIM 3Ha-

YeHusIM, yKka3aHHbIM 8 mabruye 5.5.

Tabnuua 5.5
Tunopasmep ConpomusneHue

npeobpasosamerisi 6annacmHozo pesucmopa Rep
OrB-TTIT-5-380-2Al1 62 Om
OlB-TTIT-10-380-2A11 43 Om
Or1B-TTI1T-16-380-2Al1 27 Om
Ol1B-TTIT-25-380-2Al1 24 Om
OlB-TTIT-32-380-2A11 15 Om
OlB-TTIIT-50-380-2A11 12 Om
Orl1B-TTIT-63-380-2Ar1 8,2 Om
Ol1B-TTr1T-100-380-2Al1 7,5 Om
OlB-TTI1T-125-380-2A[1 6,8 Om
OlB-TTIT-160-380-2AT1 6,3 Om

Bbibop basnacmHo20 pe3ucmopa 8bInosiHIemcs rno dgym rapamempam:
Pep - cymmapHasi MowHocms, Bm;
Wep - MakcumarbHasi 00HOKpamHo pacceusaemasi sHepausi, LIx.
Ecnu e OokymeHmayuu He ykadaHo 3HayeHue Wep, €20 MOXHO orpedenums npubiuXeHHo:
Wep =10-Pép .

PekomeHOyemcs ucnosib3o8ame pe3ucmopsl, dorycKarwue 3HaqumeribHbIe KpamKoepeMeHHbIe rne-
peapysKu, umMmerowue Manyto cobcmeeHHyt0 UHOYKMUBHOCMb U €MKOCMb.

Lns HadexHol pabombl y3ra copoca 3Hepauu MoPMOXEHUSs] HEO6X0OUMO 8bIMO/THEHUE YCII08US:

Wep > J5 (whay -w2. )/ 2, 20e (5.1)
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Jx - CyMMapHbIli MOMeHM UHepyuu deuzamerss U MexaHu3ma, npueedeHHbIl K 8ay dguamerns, ke*m>;
®maxs Pmin - MaKkcuMarsibHoe U MUHUMAalIbHOe 3Ha4YeHUe CKOPOCMU 8 Hayarsie U 8 KOHUE MOPMOXXEHUS],

pad/c.
MuHumarnsHo dornycmumyro 0numesibHocme paboyez2o Yukia «pa3aoH — mopMoXxxeHue» (puc.5.6) npu

3adaHHoU MowHocmu banacmHoz20 peaucmopa rnpubnuXxeHHO MOXHO orpedeniums U3 COOMHOWEHUS:

2 2
Js (w —wi. )
Tu > max min (5 2)
4-Pe6p
a)max
a)min ]
At ase < Atga6 » Atmo M < Atnaza »
TLI
- L.

Puc. 5.6. Pabo4ul yukn «pa32oH — mopMOXeHUe» arnekmporpusoda.

Tpebyemyto MOWHOCMb pe3ucmopa npu 3adaHHol OnumesibHoCMuU YuKia MOXHO orpedenums:

2 2
P Iz (W max — @ i)
>
o 4Ty (5.3)

Lns okoH4amenbHO20 8bi60pa pe3ucmopa O0MKHbI 8bINOIHSAMbCS 0ba ycrosus (5.1) u (5.3).

lMpeobpa3osamerib 8bIMNOMHAEGM 8PEMSI-IMOKOBYIO 3auumy y3na cbpoca sHepauu mopmMoxeHusi. s
npasusbHOU HacmpoUku 3auwumsl A0mkHbI 6bimb ycmaHosseHb! delicmgumeribHble rnapamempbl 6anna-
cmHoeo pesucmopa P 6p u R 6p 8 coomeemcmsyrouwux cmpokax meHto « MHULIMATINSALINA / BATTTTIACT-
HbIV PESUCTOP» nynbma ynpasneHus. 3aujuma ebirofHAemcsi nymemM cpasHeHUs pacceusaemoli 8 pe-
JKUMe pekyrnepayuu MOUWHOCMU ¢ HOMUHasbHOU (yka3aHHoU e napamempe P 6p) ¢ ydemom donycmumoul
rnepeeapy3ku (ykasaHHou napamempom K 6p , no ymonyaHuio -1.5) u epemeHu ee delicmeusi (yKa3aHHO20

napamempom T 6p , Mo ymonyaHuro - 30 cekyHO).

P

Puc. 5.7. Xapakmepucmuka nepezpy304Hol criocobHocmu 6annacmHyo2o pesucmopa.
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5.2.5. MHUcnonb3loeaHue peKyrnepamueHoz20 6J10Ka.

lpu Heobxodumocmu pabombi 31eKmMpornpueoda 8 2eHepamopHOM PEXUME UU 8 Harps)KeHHbIX Ou-
HaMu4eCKUX pexumax C 8bICOKOUHEPUUOHHOU Hazpy3KoU uerecoobpa3Ho eo3epauiamb HaKOMMIEHHYH Ku-
Hemu4eckyr 3Hepauto 8 numaruwyro cems. [1ng amoao 00uUH Uflu HECKOMbKO rpeobpaszosamernel Moaym
b6bImb 3anumaHbl om pekyrnepamugHo2o brioKa, NMoOKMHYEHHO20 K cemu. Kpome 3KOHOMUU 371eKMpPO3Hep-
euu ucrofib308aHUe pekyrnepamugHozo bsioka ro3sosidem pewums npobremMb! 371eKmpomMagHUMmHoU co-
emecmumocmu 6rnazodapsi cuHycoudasibHol ¢ghopme nompebrissieMoz0o usiu 8038paU,aeMo20 8 cemb moka u
B803MOXXHOCMU yripasrieHUs1 8XOOHbIM KO3GhhULUUEHMOM MOUWHOCMU.

PekynepamusgHbili 6510k dormkeH bbimb coariacoeaH Mo Hagpy3ke ¢ MOOKMOYEHHbIMU K HeMY UHeep-
mopamu. NodknoyYeHue kax0ozo brioka uHeepmopa K obuwemy 38eHy NoCMOSIHHO20 HarpsiKeHus criedyem
8bIMOIHAMb Yepe3 uHousudyarnbHble npedoxpaHumernu. [NpedoxpaHumernu crnedyem ebibupamb UCX00s1 U3
MowHoCcmu MOoOKITYEHHO20 K uHeepmopy dsuzamessi (Proy) U HOMUHaNbHOMY YPOBHIHO cmabusiu3uposaH-

Ho20 HanpsixeHusi Ha wuHax DC+ DC- (Upc nowm):

Ibr = 1’5 .M
Udc Hom

Cmabunu3uposaHHOe MOCMOSIHHOE HarnpsKeHUe Ha 8bixode pekyriepamugHozo b6ri0Ka, Kak npasurio,
npozpammupyemcsi Ha yposHe 6oriee 8bICOKOM, YeMm Ofi1 HeyrnpaensaeMoea0 8binpsaMumens (Npu Harpsxe-
Huu numaroweti cemu ~380 B moxem 6bimb ycmaHoegieHo 8 Quana3oHe 580 — 650 B). [lns coenacosaHusi
C HUM 8 KaxdoM nodkrovYeHHoM uHeepmope 8 meHrw «MHULIMATINSALINA» HeobxodumMo ycmaHo8umb Co-

omeemcmeyruwee 3Ha4eHue rnapamempa Udc Hom.

L1"L2' L3
O

Peakmop | |

L1 L2113 L3 L2 LT
PekynepamusHbiii
6ok TO1
T02
v | x
[“com |
DC+ DC- DC+DC-BR U V W DC+DC-BR U V W DC+DC-BR U V W

|

Bannacmubit
pesucmop
asapuliHo2o

@ @ mopmoxeHus @

Puc. 5.8. lNodknoyeHue pekyrnepamueHoz0 brioka.
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Ha noeauyeckuti 8xo0 LIN1 kaxd0o20 uHeepmopa, KomopoMy o yMO4aHUo rnpuceoeHa hyHKyuUss om-
pabomku eHelwHea0 yrnpasnsowezo cueHana «CHamue 6510KUpOo8KU», ¢ 00HO20 U3 MPaH3UCMOPHbIX 8bi-
xo008 pekynepamusHo2o 6rioka 3aeooumcsi cueHan «Paboma». MoxHo ucrionb3oeamb u 060l Opyaol
Jioaudeckull 8xo0, HasHaque emy QpyHkUuro 1 - « CHamue b6s10kuposku». 3mo Heobxodumo, Ymobkl 8 cryvae
cpabambigaHuUsi 3auumsl pekyrnepamueHo2o brioka rpouseecmu 610KUPOBKY MOOKITHOYEHHbIX K HEMY UH-
8EpPMOPO8 U MeM cambIM 3aUUMmMUMmMb om repeapysKu pe3ucmopsb! y3na Msieko2o 3apsida KOHOeHCamopos.

[ns peanusayuu ¢hyHKUUU 3KCMPEHHO20 MOPMOXKEHUSI 8 CllyHae omkasa peKyrnepamugHo20 brioka
Heobxodumo nodkyums bannacmHsie pesucmopsi Mexdy wuHol DC+ u knemmamu BR uHeepmopos.
ConpomusneHue pe3ucmopos ebibupaemcs coaniacHo mabnuue 5.5. lNpu ebibope MowHOCMU pe3ucmopa
criedyem ydumelgams, YmMo 8 HOPMasibHOM PeXUMe OH He pabomaem u OOJTKEH 8bl0epKuU8amb MOJIbLKO
00HOKpamHoe pacceusaHue aHepauu. [NodkmoYams 3aujumHbie pPe3ucmopbl PeKOMeHAYemcsi MOoJbKO 8

Criydae, ec/iu 803MOXXHO onpoxudblsaHue dsuzamernsi akmugHbIM MOMEHMOM Hacpy3KuU.

5.2.6. [lpoknadka kabenell.

lpu npoknadke kabenel cnedyem cobnodame criedyrowue npasuna:

e Kabenb nodkmnovyeHuss dgueamerisi paamewiams o 803MOXHOCMU omOeibHO om Opyaux Kabenel u
usbezampb naparnnensHOU npoknadku e2o ¢ Opyaumu Kabensmu. lNpu napannensHol npoknadke co-
6r1r00amb MUHUMAaTbHbIE pacCmOosiHUSI MexX0y Kabersmu:

0.3 m - npu OnuHe kabesnst 0o 50 m,
1 m - npu OnuHe kabesiss 0o 200 m.

e MakcumanbHas OnuHa Kabesiss nodkmoYeHUss dgueameris 6e3 unbmpo8 U KOMIEHCUPYWUX yCcm-
policme He OormkHa npesbiwamb 200 m dns yenosut murna N, 100 m - 0ns muna I, 50 m - dnss muna C
(cm. n1.5.2.3).

e Kabenu ynipasneHusi no 803MOXHOCmMU QOIKHbI NPoKnadbieambcsi 0mAesibHO OM CUMIO8bIX.

e Cusnosble kabernu QomkHbI nepecekame Kabesu yrpaesneHusi nod yamaom 90°.

4 N

@& 5

90"'/'

g J
Kabernb nodknoveHus Kabenu ynpaeneHusi Kabernb nodknovyeHus
numarow,eli cemu dsueamens
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5.3. TModknrovYeHue ynpaensrouux cu2Haoe.
5.3.1. Bbi6op kabenel ynpasneHus.

lModknoveHUe ynpasnsouUux CuesHarIo8 PeKkoMeHOyemcsl 8bIMOMHAMb 2UbKUMU 3KpaHUpOB8aHHbIMU
kabesnsimu ¢ MHO20XUJTbHbIMU 1Po8oOHUKamu. CevyeHue nposodHUKo8 criedyem 8bibupamp 1o mMoKoeoU Ha-
2py3ke yenel ¢ y4emom pekomeHAyeMbix Orsi pasudHbIX muroe pasbemos U KIeMMHUKO8 MUHUMasIbHbIX

U MaKcumMarsbHbIX 3Ha4yeHul, yka3aHHbIX 8 mabnuye 5.6.

Tabnuua 5.6.
KnemmHuku, CeyeHue npoeodHuUKos (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
X7 0,1 0,6
X8 0,5 1,5
X9 0,08 0,14

[ns aHanoe2o8bix cueHanos criedyem ucronb3o8ams Kabesnbs murna gumas napa ¢ 080UHLIM 3KpaHOM
(puc.5.9, 6). lMpu amom KaxObIl U3 cuzHan08 ModK4Yamsb 0moesibHOU 3KpaHUposaHHoU rapod. He peko-
meHOyemcs ucronb3o08amb 00UH obuwul rnposod Osis1 pa3HbIX cugHanos. AHanozoeble U yughposbie cuzsHa-
nibl cnedyem rodkmoYame omOoesibHbIMU 3KpaHUpPOo8aHHbIMU Kabersamu.

Lnsi NoOKoYeHUsT 102u4eCcKUX 8Xx0008 MOXHO UCIMOb308amb Kabesib ¢ 00HUM 3KPaHOM.

TpaH3ucmopHble u perseliHbie 8bix00bl doryckaemcsi rnooOKo4Yame 00HUM Kabesiem ¢ 5ioauqyeckumMu
exodamu rnpu ycrioeuuU, Ymo HarpsKkeHue cueHarsna He npeeabiwaem 48 B.

PeneliHbie cueHarbl pekoMeHdyemcs nodKYame 8UMbsIMU napamu.

3anpewaemcs nodkno4Yame cueHarsbl ¢ HanpskeHuem 8o 24 B nocmosiHHo2o moka u 110/220 B ne-
PEMEHHO20 moKa C rMoMouwbio 00HO20 Kabers.

Hu3skoeonbmHble yughposbie cugHasrbl KOMMYHUKaUUOHHbIX ropmos pekomeHdyemcs: rnodKmodYams
kabenem ¢ 080UHbBIM 3KPAHOM, HO MOXHO UCIMOMb308amb U Kabesib C HECKOMIbKUMU 8UMbIMU napamu 8 00-
HOM 3kpaHe (puc.5.9, a).

[ns nodknoyYeHuss 0amyuka cKopocmu/rnonoxeHusi pekomeHdyemcss kabenb murna eumas napa c
080UHbIM 3KpaHOM (puc.5.9, 6). Kaxdbili dughghepeHyuasbHbIl cugHa nodkmodyaemcs omoesibHOU 3KpaHu-
posaHHol napod.

[ModknryeHUe 8bIHOCHO20 Myrfibma Py4YHO20 yripaeseHusi criedyem 8birnonHAmMb Kabesem, OKOHUO-

8aHHbLIM pa3bemMamMu U NMpo8epPeHHbIM 8 3a800CKUX ycriosusx. LnuHa kabensi He JomKkHa ripesbiwamap 1,5 m.

~,}I;}-1]_, «m‘;}-‘g
,/+,/ w_ﬁ;ﬁr

L____J AV v
a) 6)

Puc. 5.9. CuzHarbHbie kabesnu ¢ 00UHOYHBIM (&) U 080LHbBIM (6) aKpaHOM.
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5.3.2. TModknryveHuUe 3KpaHUPOBaHHbIX Kabenel.

[ns kaberned, NOOKOYEHUE KOMOPbIX 8bIMOSIHAEMCS Yepe3 pa3beMbl, MOMexo3aujuWeHHOCMb cue-
Harnos obecriequgaemcsi ¢ rMoOMOWb0 COeOUHEHUSI SKpaHO8 Yepe3 omaesibHbIe 8bI800bI USTU KOpPryca pasb-
eM0o8 C KOHmMypoM uHmepghelicHol rnamsl, cCOeOUHEHHbIM C 3a3eM/IeHHbIM Waccu rpeobpaszosamerts.

Ana makcumarnbHoU nomexo3awutyeHHocmu Kaberel, rnookrvyaeMblix K KrneMMHUKam, credyem
obecrniequms 360 ° 3a3eMrieHUe 3KkpaHa, 01 3moeo:

® aKKypamHO 3a4yucmume u30ssUyuro kabers, uzbezas nospexxoeHus NPo8oOHUKO8 IKpaHa;

e Ha npoeoldsiyr0 MOBEPXHOCMb 3KpaHa Hademb XOMym C rpoe8odsiLUM MOKPbIMUEM, rpu Heobxoou-
mocmu obMomas aKkpaH nposodswieli ¢honbaol;

e 3aKkpenumb xoMym & bnuxaluwem K Mmecmy rnoOKIHYeHUS Xus kabernsa cneyuansHoMm pe3bboeom om-
8epcmuu naHesnu-3KpaHa.

WHmepagbelicHass nnama WHmepapelicHass nnama

OKpaHbl xun

OkpaH kabens OkpaH kabens

lNaHenb-akpaH lNaHenb-akpaH

Xomym 360°
3a3emneHus

Xomym 360°
3a3emneHus

Usonsayus kabens Usonsuyusi kabens

Puc 5.10. lNodknrovyeHue sKkpaHUposaHHbIX kabernel.

Hnsi kabeneli ¢ 0OHUM 3KPaHOM:

CKkpymumb rpo80OHUKU OnfiemKu 3KpaHa u nodkmo4Yums K bnuxadwel K epyrnne cuesHanos Kriemme
¢ obo3HavyeHuem «SHIELD».

[ns kabeneli ¢ 080UHbIM 3KPaHOM:

CoeduHUmMb CKpy4YeHHbIe OMIemKuU 3KkpaHo8 om eumbix nap mexoy cobol u nodkmr4Yums K 6nuxad-
wel knemme ¢ obosHavdeHueMm « SHIELD».

HnuHa ckpy4eHHO20 npoe8oOHUKa 3KpaHa 0o/mkHa bbimb MUHUMabHOU. He pekomeHOyemcsi nodKo-
4amb K 00HOU KrieMmMme aKpaHbl pa3Hbix kabernel.

CueHanbHble napbl kabesnsi A0mkHbI ObiMb CKPYYEHbI KaK MOXHO b/iLUXXe K KreMmMmam roOKIIYeHUs, a
OnuHa OomKpbIMOU OmM 3KpaHa Yacmu rpoe8oOHUKO8 kKabensi — MUHUMasbHOU. Omo no3eosisiem CHU3UMb
ypO8eHb UHOYKMUBHbIX MOMEX.

Ce0b600HbIl KOHeY, 3KpaHa Kaberis ocmasumb HEe3a3eMJIeHHbIM UMU 3a3eM/iumb 4epe3 B8bICOKO-
80/1bMHbIL 8bICOKOYacMOMHbIl KoHOeHcamop emkocmbto 1 000 - 5 000 n®. OkpaH 3a3emnsemcsi ¢ oboux
KOHU08 8 clly4Yyae, ecriu KOHmyp 3a3emrieHusi obwul u Mexxoy moykamu 3a3emMsieHuss omcymcemesyem 60/1b-

wasd pa3Hocmsb rnomeHuyuarisos.
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5.3.3. lManbeaHu4eckas pa3esizka yenedl.

Bce yenu cucmembi yripasrieHUsi UMem 2asb8aHUYeCKyH pa3sesi3Ky Om CU/I08biX 8bICOKOBObMHbIX
uernel, 8bIMONTHEHHYIO 3rieMeHmamu Opatligepa, damyuko8ol cucmembl U UCMOYHUKa numaxus. Hanpsixe-
Hue u3onsuuu — He meHee 2,5 kB.

BxodHbie u 8bIXO0HbIe NUHUU yripasnsanuwux cueHanos uHmepgelicHo2o moldyns 0nsi ydobecmea ux
ucrob308aHUs U M08bILUEHUS MOMexo3aWjuueHHOCMU pa3ienieHbl Ha HECKOIbKO ¢hyHKUUOHAsIbHbIX 2pyrr,
umerouux pasdesibHble «obuiue» nomeHyuarnsi.

HenocpedcmeeHHy0 €853b C «0bWUM» MOMEeHUyUas oM MUKPOMPOUECCOPHO20 sidpa KoHmposiepa
umerom:

o KoHmporibHble cueHarbl, 8biee0eHHbIe Ha pasbeM X10 6a3oeol uHmMepghelicHoU rnamsl;
o Llenu ucmoYHuka numaHus u cueHarsli damyuka ckopocmu / nornoxeHus (pasvem X7);

o BhbixodHbie dybnupyroujue cugHanbl damyuka ckopocmu / nonoxeHuUs (KneMmMmHUK X8)

e [lenu numaHus u IUHUU C853U MyNbma py4yHoOe20 yrnpasneHus (pasnem X9).

Mmetom onmpoHHY pa3esi3ky Om MUKDPOMPOUECCOPHO20 0pa C HanpsikeHUeM u3osyuu He MeHee
1 kB u ¢hopmupyromess omHocumernibHO obwez2o nomexyuana « COM1» cnedyrowue uenu esoda-enieoda Ha
KrnemMmHuke X2:

e AHarnozosbie exo0bi (CIN1, CIN2, VIN1, VIN2) ;

e VlcmoyHuk oropHoe2o HanpsixxeHusi +10 B (10VREF);
e Bxod mepmopesucmopa (TM);

e VlcmoyHuk numarus +24 B (24VI);

o Jlozuueckue 8xo0bi (LINT - LIN12);

e VmnynbcHble 8bixo0bl (PO1, PO2).

TpaH3ucmopHbie 8bix00bi (Knemmbl X2.36 - 2.39) umerom OnMmMpOHHYI0 pPas38si3Ky Om MUKDOIpouec-
COpHO20 sid0pa KOHmMponepa u usonuposaHbl om dpyaux uyenel esoda-8bi800a, (hoOpMUPYHMCS OMHOCU-
meJsibHO 06BeOUHEHHbBIX 3MUMIMEPHbLIX 8bI80008 MPaH3UCMOPHbLIX Kwvel — knemma « TOCOM» (X2.35),

rnomeHyuan komopol Moxem 6bimb orpederieH rnpou38osbHO.

PeneliHbie 8bix00bI (KneMMHUK X3) umerom «Cyxue» KOHmakmbl U makxe moaym Obimb rnoOKIYEHbI
K nomeHyuany nobbix yenel 8e8o0a-ebigoda UmU B8KITHYEHbI 8 CXEMbI yrpasnieHuUsi cunosbiMu yensamu. Ha-

npsixeHUe uzonsauuu Mexoy kamywkol u kKoHmakmamu — 1,5 kB.

KommyHukauuoHHbie nopmbel RS-232/485 (pasvem X6) u CAN (knemmHuk X4, pasvem X5) umerom
2anb8aHUYECKYHO pa3esizky om MUKPOMPOUEeCCOpPHO20 si0pa KOHMposiepa U u3osuposaHbl om Opyaux ue-
neti eso0a-ebigoda. CuaHarnbl hopMupyromcsi omHocuUmernbHo «obuje2o» romeHyuana KOMMYHUKaUUOH-

Hbix nopmos « COM2».
Knemmbi ¢ 0bo3HavyeHuem «SHIELD» u ebi800bI (Kopryca) pasbemos, rnpedHasHaqYeHHble Oris1 oo-

KMto4YeHUs 3KpaHoe kabesnel yrpasnsiouux CusHanos, cesidaHbl C «3eMssSMU» COOMeememeayouux apyni

cueHarnos Jyepes pesucmopsi 2 MOm u koHdeHcamops! 4,7 HO (cm. puc. 5.11.)
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5.3.4. UHmepdbelicHbIl MOAyIb.

lModKno4YeHUE 8XO0HbIX U 8bIXOOHbIX YNPAassiouux CUeHaI08 8bINnoIHIEMmMCcs C MOMOWbIO KITEMMHU-
KO8 U pazbemos uHmepgpeticHo2o modyns (puc.5.11.). MumepgbelicHbIl mModybs cocmoum u3 6a30680U UH-
mepgbelicHoU namel U ycmaHasugaeMbix rnpu Heobxodumocmu O0rnoIHUMEsIbHbIX r1am pacwupeHUs.

Bapbep MepeMblyKu KIoYeHUsT
2arbeaHUYecKoll pa3essKu peXUMA MPOZPaMMUPOBaHUSI

Pesucmop nodcmpouiku
mepmo3aujumsi 0guzamers

&
©lo)
X2 — N P. lo)
AHanozoeble 8x00bl CINT, CIN2 | —__________________ 55 azbeM MoOK/IYeHUs
0 ceemoduodHo20 uHOUKkamopa

AHarnozosble 8x00bl VINT, VIN2

OnopHoe HanpskeHue +10 B

Bxod mepmope3ucmopa A
A

Pasvem

KOHMPOJ/1bHbIX CU2Haroe

Pasbembl nnam pacuwupeHus

UmnynbcHble 8bixo0b! v

Jloeuyeckue 8xo0b!

J

S|t

+

\
| —
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IS
[=]
[=]
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TpaH3ucmopHble 8biX00b! 35 {*}‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘l‘ 4}
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PeneliHble 8bix00b! 2 X13 [a]=]
3
KnemmHuk nodknoqeHust
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KrneMMHUK nodkmnoyeHus: = (P
DeviceNet/CAN | =& Pasbem nodkmoqeHus

8CMPOEHHO20 UIU 8bIHOCHO20
nynbma py4yHo20 ynpaeneHusi
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Pasbem nooKmoYeHust
wuHbl CAN

lMepembiuku ebibopa pexumos Pa3bem nooKnoyeHus Pasbem nodkntoyeHus:
KOMMYHUKaUUOHHbIX M1opmoe nopma RS-232 unu RS-485\ dam4uka ckopocmu / nonoxeHusi
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i | 4,7 HO
"obwull" KoHmposnnepa (cucmems! yrnpasneHus)
"obuull" 8xo0HbIX U 8bIXOOHbIX yenel
com1

o

"06WULl" KOMMYHUKaUUOHHBIX MIOPMos
COM2

Kopnyc npeobpasosamens
("3awumnas 3emna" PE)

Puc.5.11. Bba3sosasi uHmeppelicHas nnama.
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5.3.5. KnemMHuku u pa3bembl 6a3zoeoli uHmepghelicHOU niaamsol.

Tabnuua 5.7.
X2
Homep | O6o3HavyeHue HasHayeHue Xapakmepucmuku
1 CINT+ Bxod mokoegozo cueHana
3 CIN1- (kaHan 1)
4..20 MA, Rex=20 OM, Up2x=24 B
2 CIN2+ Bxod mokoegoezo cueHana
4 CIN2- (kaHan 2)
5 VINT+ Bxod dugpgbepeHyuanbHO20 cuaHana HanpspkeHust
7 VIN1- (kaHan 1)
0..£10 B, Rgx=200kOm
6 VIN2+ Bxod dugpgbepeHyuanbHO20 cuaHana HanpspkeHust
8 VIN2- (kaHan 2)
9 10VREF Bbix0d ucmoy4Huka ornopHo20 HarpsixeHusi +10 B +10 B £0,1%, Iyax= 10 MA
10 comMm1 Obuwuti yeneti sgoda-8bigoda
11 SHIELD OkpaH kabensi CoeduHeH ¢ Koprycom rnpeobpa3osamersi
12 TM+ Bxod PTC mepmope3ucmopa UgLix=10 B, Rnopor= 680..3900 Om
14 TM-/COM1 3awumsi 0guzamernsi (ycmaHasnueaemcs nomeHyuomempom RV1)
13 SHIELD OkpaH kabensi CoeduHeH ¢ Koprycom rnpeobpa3osamersi
15 PO1 UmnynbcHbil 8bix00 (kaHan 1)
UBbIX =0..10 B
16 PO2 UmnynbcHbIl 8b1x00 (KaHan 2)
18 CcOoMm1 Obuwuti yeneti sgoda-8bigoda To xe, ymo X2.10
17 24VI BcmpoeHHbIlt ucmoYHUK +24 B 24 B £5%, lyax=40 MA
lModkmoyums K knemme 17
19 LCS lMumaHue noeuyeckux 8xo008
unu eHewHeMy UCMOYHUKY +24 B.
20 LINT
21 LIN2
22 LIN3
23 LIN4
24 LINS
25 LIN6
Jloeuyeckue 8xo0b! Rex=20 kOm
26 LIN7
27 LIN8
28 LIN9
29 LIN10
30 LINT1
31 LIN12
32 24Vi BcmpoeHHbIt ucmoYHuUK +24 B To xe, ymo X2.17
33 SHIELD OkpaH kabensi CoeduHeH ¢ Koprycom rnipeobpa3osamersi
34 CcoMm1 Obuwuti yeneti sgoda-8bigoda
Amummepbi mpaH3ucmopos.
35 TOCOM Ob6wuti mpaH3UuCmMopHbIX 8b1X0008 lModkmovums K knemme 34
unu “-* HewHeao UCMOYHUKa
36 TO1 TpaH3ucmopHbIli 8b1x00 (kaHan 1)
_ OmKpbIMbIL KOIeKmop.
37 TO2 TpaH3ucmopHbIl 8bi1x00 (KaHan 2)
Umax=100 VDC
38 TO3 TpaH3ucmopHbIl 8bix00 (kaHan 3)
IMAX= 100 mA
39 TO4 TpaH3ucmopHbIl 8b1x00 (kaHan 4)
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Tabnuya 5.7.(lMpodomxkeHue)

X3
Homep ObosHayeHue HasHayeHue Xapakmepucmuku
1 RO1NO ]
2 RO1
3 RO1NC 3 PeneliHbll 8bix00 1 max 2 A @ 30 VDC;
4 RO2NO ] max 0,1 A @ 250 VAC
5 RO2
6 RO2NC 3 PeneliHbit 8b1x00 2
X4
Homep ObosHayeHue HasHayeHue Xapakmepucmuku
1 V+ Bxo0 “+” gHewHee numaHue CAN/DeviceNet U =24 B
2 V- Bxo0 “-” enewHee numaHue CAN/DeviceNet
3 CAN H Jlunusi CAN H (dominant high) Riermina=120 Om
4 CAN L JluHusi CAN L (dominant low) Voiremn=1,5 B
5 SHIELD OkpaH kabens
X5
Homep Obo3HayeHue HasHa4yeHue Xapakmepucmuku
1 CANH Jlunusi CAN H (dominant high), mo xe ymo X4.3 Rterminat=120 Om
2 CAN L Jlurusi CAN L (dominant low) , mo xe ymo X4.4 Voirrun=1,5 B
3 COM2 O6wuli KOMMYHUKaUUOHHbIX MOpmMos
4 - R
5 R R
6 R R
7 COM2 O6wuli KOMMYHUKaUUOHHbIX MOpPMo8 To xe, ymo X5.3
8 R R
Kopryc SHIELD OkpaH kabesisi, mo xe ymo X4.5
X6
Homep Obos3HayeHue HasHayeHue
1 DCD/A ex00 “Data Carrier Detect” RS-232 / nuHusi A RS-485
2 RxD/B exo0 “Receive Data” RS-232 / nuHusi B RS-485
3 XD ebixo0 “Transmit Data” RS-232
4 DTR 8bix00 “Data Term Ready” RS-232
5 SG CueHanbHas 3emns = COM2, mo xe ymo X5.3, X5.7
6 DSR exo0 ‘Data Set Ready” RS-232
7 RTS 8bix00 “Request To Send” RS-232
8 CTS 8x00 “Clear To Send” RS-232
9 232/485 Bbibop pexuma nopma (coeduHeH ¢ SG - RS-232 / He nodknoyveH - RS-485)
Kopryc SHIELD OkpaH kabens
X7
Howmep Ob6osHayeHue HasHnauyeHue Xapakmepucmuku
1 Vee lNMumaHue sHkodepa 5B +/-5%, lcc < 150 MA
4 A Bx0d umnynbcHol nocrnedosamenbHocmu A LugpbhepeHyuarnbHbil cueHan
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8 A’ Uy>25B; U <08B
3 B . Fuax=4 My,
> = Bxo0 umnynscHol nocnedosamernbHocmu B
2 V4 Bxo0 umnynbcHoU nocnedosamernbHocmMu
6 z pechepeHmMHoOU Memxu
5 GND
5 SND Obwuti sHKoOepa CoeduHeH ¢ «3emreli» KOHmMponnepa
Kopnyc SHIELD OkpaH kabens CoeduHeH ¢ Koprycom ripeobpa3osamerisi
X8
Homep O6o3HayeHue HasHauyeHue Xapakmepucmuku
1 SHIELD OkpaH kabensi CoeduHeH ¢ Koprycom ripeobpa3osamersi
2 GND «3eMsisi» KoHmposnepa
3 A1 Bbixod dybnupyroweeo cusHana
4 AT’ umnynbcHoU nocredogamesibHocmu A B
5 B1 Bbix0d dybnupyroweeo cusHana Alcpdbepertuanchelti cuetian
6 B1’ umnynbcHoli nocredosamernbHocmu B Un=25B,U. <058
7 z1 Bbixod dybnupyrouweeo cusHana
8 z1 pechepeHmMHoOU Memxu
X9
Homep Ob6o3HayeHue HasHaveHue
1 +5VD lMumaHue nynbma py4Ho2o ynpasneHust 5B +/-5%, lcc < 100 MA
2 SCL Takmoenili cugHan wuksi I°'C
3 SDA CuaHan aHHbIX WuHb! I°C
4 DGND «ugpposasi semnsi» KoHmporsnnepa
X10
Homep ObosHayeHue HasHayeHue Xapakmepucmuku
1 +5VD HanpsixeHue numaHusi 4ughpoesol Yacmu KoHmposiepa 5B +/-5%
2 DGND «ugpposasi semnsi» KoHmporsnnepa
3 -5VA «MUHYC» numaHusi aHaso2080l Yyacmu KoHmporsiepa -5B +/-2%
4 AGND «aHasioe208as 3eMJ1s1» KOHmposnepa
5 +5VA «M/IKC» MUMaHUS aHai02080U Yacmu KOHmporiepa +5B +/-2%
6 AGND «aHasioeoeas 3eMsisi» KoHmporsepa
7 Iv OUT CueHan 0amyuka moka 8bIXx0OHoU hasbi V * -4 <Usbix <+4 B
8 AGND «aHasioeoeas 3eMsisi» KoHmporsepa
9 Ilw OUT CueHan 0am4yuka moka ebixo0Hou ¢pasbl W * -4 <Usbix <t4 B
10 AGND «aHasi0eoeas 3eMJ11» KOHmMposnnepa
11 UD oUT CueHan 0amyuka HanpsixeHust DC * 0 <Usbix <+4 B
12 AGND «aHasioeosas 3eMsisi» KoHmporsnnepa
13 DAC1 Bbixod LIAlT1 (no ymonyaHuto — ckopocme dgugamersi) * -4 <Usbix <t4 B
14 AGND «aHasio208as 3eMJis1» KOHmposnepa
15 DAC2 Bbixod LJAI2 (no ymonyaruto - MomeHm) * -4 <Usbix <+4 B
16 AGND «aHasioeoeas 3eMsisi» KoHmporsepa
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6. MHUcnonb3oeaHue ynpaenarowux 8x0008 U ebix0008.

6.1. MHUcnonb3oeaHue aHano208bIx 8xXx00086.

AHarozoebie 8x00bI Mo2ym 6bimb UCMOMb308aHbl Os1s1 0OCyXU8aHUST CueHano8 3adaHusi Mo CKopo-
cmu, MoMeHmy 0eu2amerisi, y2l1080My [MOJIOXKEHUK, MEXHOI02UYECKOU NepeMeHHOU, 8HEWHea0 MOKOOo-
epaHuYeHusl U cuzsHaroe obpamHbiX cesseli om mexHoroaudeckux 0am4yukos. Paspewarowasi crnocob-
Hocmb rnpeobpaszosaHus cuesHaos - 16 6um, 6eicmpodeticmeue - 0,001 cek Ha KaHarl.

Bxodbr CIN1, CIN2 npedOHa3HauyeHbl Ornsi 88o0a HOPMUPOBAHHbLIX CU2HAI08 murna "mokogasi nemrsisi
4..20mA ", 8xodbl VIN1, VIN2 — dnsi dugbgbepeHuuarnbHbIx cueHanoe HarnpsixeHusi 8 duanasoHe 0..+10 B.

Lns obecneyeHus makcumarnbHoU pa3pewarowieli crnocobHocmu Heobxodumo cobnodames mpebosa-
Hus1 1o ebibopy Kabenedl, ux npoknadke u nodkmyeHuto (cm. n.n. 5.3.1, 5.3.2.). Heobxodumo makxe y4u-
mbigamb, 4mo bbicmpodelicmeue aHai020-yughposozo npeobpasosaHusi cuaHano8 CHUXaemcsi ¢ yeersiu-
YeHUEeM Konu4yecmea akmueu3upo8aHHbIX 8Xx0008.

—0O—

CIN1+
CIN1-

20 Om

CIN2+
CIN2-

2.10 com1
R

2.11| SHIELD

20 Om

—O—
0..+-10B VINT
+/-
HupcbepeHyuansHblie VIN1-
aHano208ble cuzHarbl
Haripsi>xeHus
3adaHusi / obpamHou ces3u VIN2+
0..+-10B
. VIN2-
\/l L2117 sHiELD —_|_

CueHarn 3adaHusi Moxem 6bimb CGhOPMUPOBaAH C UCMOb308aHUEM nomeHyuoMempa. s 3moao re-

pemeHHbIlU pesucmop 2 — 20 kOM nodkr4Yaemcsi K 6CMpPOEeHHOMY MPeyu3UuOHHOMY UCMOYHUKY ONOPHO20

HanpsixeHuss +10 B.

—0O—

/ / 29| 10VREF +10V

|
'—L— 210 com1

2 -20 KOm f |
W >< 25 VINT+
L 1 27 VIN1-

‘ L
1 \o
l L 2.11| SHIELD

N

Kax0blIl u3 aHano208bix 8xo008 umeem uHousudyarnbHyro Hacmpolky. B mabnuue 6.1. nokazaHo Ha-

3HayeHue 8x0008 8 3a800CcKOU Hacmpouke.
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Tabnuua 6.1.

Bxod PYHKYUOHaNIbHOe Ha3Ha4eHue 8 3a800CKOU Hacmpolike (Mo yMos14aHuro)
CIN1 He ucnons3yemcsi

CIN2 He ucnonb3yemcs

VIN1 BadaHue no ckopocmu

VIN2 He ucnonb3yemcs

AKkmueu3ayusi Hy>kHo20 8x00a 8bIMOSIHAeMCs ymem npo2paMmMupo8aHuUsi e2o (OyHKUUU 8 KOMITIIeKc-
HOM yripasneHuu ¢ nomowbo meHo «MHULIMATINSALINA / YIIPABITIEHUE». Hacmpolika xapakmepucmu-
Ku 8xoda — ¢ nomMouwbto MeHto «MHULIMATIN3ALIMS / HACTPOMKA BXOLOB / AHAJTIOMOBbIE BXO/bl».

Brumanue!

lpu Hacmpolike aHano208020 8xoda He0bxo0OUMO MOMHUMb:
MakcumanbHas ckopocms 8 ritobom pexume pabomsi s1ekmponpueoda He GorKHa rpeabl-

/) wamb ripedesibHO ornycmumol 0151 MOOKIYeHHo20 08u2ameis. s amoeo mpebyemcs

KoppekmHasi ycmaHoeka napamempa Nr max e meHo « HABOP lNMAPAMETPOB / NMAPAMET-

Pbl ABUTATE]IA».
Ecnu mexHonozuyeckuli o6bekm doryckaem epauwieHue gana 0guzamerisi mosibko 8 00HOM
HanpasseHuu, 8xod 3adaHusi dormkeH bbimb HacmpoeH makum 06pa3om, Ymobbl UCKTHOYUMb
pesepc. HecobrrodeHue mpebosaHuli MOXXem npugsecmu K riogpexoeHuro 0suzamerns unu

mMexaHu3Mma.
______________________________________________________________________________________________|

6.2. Ucnonb3oeaHue eHeWHe20 MOKOO2PaHU4YEeHUSI.

QyHKYUSA 8HEWHEe20 MOKoOepaHuU4yeHuUsi Moxem bbimb peanusosaHa 08ymsi criocobamu: ompabom-
KoU ypO8Hs1 ynpassisitoue2o aHano2080e0 CueHaia usu akmususayuel f102u4ecKUM cugHaIoM 3anpoepam-
MUPOBaHHOU ycmasku.

Bbibop ¢byHKUUU 8HEWHE20 moKooepaHUYeHUs Oris HYyXHO20 aHano208020 8xoda C NMoMOWb0 MEHIO
«MHULINATINSALINA / YTIPABJIEHUE». Nocne amoeo 8birosHsaemcs Hacmpolika aHasi0eo08020 exoda aHa-
JI02UYHO Hacmpolike cueHasioe 3adaHusl.

lpu ebibope nozuyeckoeo exoda rnpospaMMuUpPyemcs Xecmkasi ycmaeka, ecmynarouwasi 8 delicmaue
npu nodaye akmMuUBHO20 YPOBHSI CU2Hana Ha coomeemcmeyouwul noaudeckuli 8xod. Beibop ¢yHkyuu 0ns
HYXHO20 1102U4eCcK020 6x00a 6bINONHAeMCs ¢ noMoulbo MeHto MHWLIMATINSALIMS / HACTPOUKA BXO-
OB / JIOTNUHECKUE BXOAbl. B cmpoke Hy»Hozo rioeudeckoeo exoda (LINT — LIN12) Heobxodumo ycma-
Hosumb Homep yHkyuu 7. Coomeemcemesyrowas ycmaeka esooumcsi napamempom BHewHee I¢ (meHro
«HMHULIMATINSALNS / HACTPOMKA BXOLOB / LUN®P. MMOTEHLIMOMETP»), pasmepHocms - % om Ho-
MUHanbHO20 moka dsuzamersisi, 6sed0eHHo20 8 meHo «HABOP MNAPAMETPOB / NMAPAMETPbI [IBUTATE-
JI5».

Ecnu 0151 00Ho20 U3 aHano208bix 8x0008 8blbupaemcsi (hyHKUUST 8HEWHE20 MOKOO2PaHUYeHUSs, Mo
ompabambigaemcsi ynpaensowull cuegHan Ha aHaso2080M 8x00e, COCMOSIHUE J102UHEeCcKo20 exolda, Ha-
CMPOEHHO20 Ha my xe hyHKYU, usHopupyemcs. B 3agodckol Hacmpolike hyHKUUS 8HEWHE20 MOKOO-

epaHu4YeHus He aKkmususuposgaHa.
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6.3. Ucnonb3oeaHue exoda mepmMmopesucmopa 3auwumsi deu2amerisi.

I_I,DU Hanu4uu 8CmpoOeHHOe0o 8 dsuzamerib pe3ucmueHoeco damyuka mewmriepamypsbl npeo6pa306a-

meJib MOXem BbIMOMHIMb hyHKUUIO 3auumsl 0guzamernsi om repezpesa. [NpedycMompeHa 803MOXHOCMb

ucronb308aHUs TUHEUHbIX U HEeMUHeUHbIX mepmMope3ucmopos C roJsioxXumersribHbIM memriepamypHbIM KO-

agppuyueHmom conpomuerneHusi (PTC) - nosucmopos. SHavyeHue cornpomuesieHus pu Kpumu4yeckol mem-

nepamype (npedesnbHol Ons Knacca u3onayuu Oesueamernisi) OO/MKHO Haxodumbcsi 8 Ouara3oHe

600..3900 Om. Bxod umeem 2asib8aHUYECKYH pa3esi3Ky om MUKDPOIMPOUECCOPHO20 sidpa.

Lna obecrieyeHUss 03MOXHOCMU UCM0/1b308aHUS pasasiud4HbIX murioHomMmuHasroe mepmopesucmopos u

KoMrieHcayuu corpomueneHusi kaberns Ha uHmepgbelicHol nrname rpedycMompeH noocmpoeyHbil pe3u-

cmop RV1. [Jeuxok pesucmopa ycmaHasesiugaiom 8 makoMm nosioxeHuu, 4Ymobbi rnpu 00CmMuXeHUU Kpumu-

Yyeckol memrepamypbl Ha 8xode KoMmrapamopa nepezpesa (knemma 2.12) ypoeeHb Harnpsi»keHUs noOHU-

Mmarsicsi 0o opo2o8o2o 3HadvyeHus +2,5 B.

PTC

RV1

12K
+10V

/ A i A —O—
2.12 TM+

L
L | 21| mmrcom
—

2.13| SHIELD ——|_

lNodknroyeHue criedyem ebinosiHImMb kabesem ¢ 8umoli sKpaHUpPo8aHHOU napol, rnpoknadbieamb Ka-

EPETPEB

benb xxenamenbHO omAesibHO 0m cusi08020 Kabesis 0sueamerisi.
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Hacmpoliky exoda pekomeHOyemcs 8bINOHAMb 8 credyowem nopsoke:

o uHgopmayuu o knacce usonsAuuu deuzameris onpedesiume KPUMUYEeCKyo memrepamypy.

o xapakmepucmuke mepmope3ucmopa onpedenums e20 ConpomuesieHuUe npu Kpumu4eckol mem-
nepamype, y4umsieasi, ecsiu Heobxodumo, conpomusesieHUe npPo8odHUKO8 Kabers.

Boeikmoyums numarue npeobpasosamerns.
lodknroyums mex0Oy knemmamu 2.12 u 2.14 nepemeHHbIl pe3ucmop, npedsapumersibHO ycmaHo8us8
€20 CoMpomuesieHUe PasHbIM COMPOMUBIIeHUI0 mepmMope3ucmopa npu Kpumu4yeckol memrepamy-
pe.

Lesuxok nodcmpoeyHozo pesucmopa RV1 Ha 6a3osol uHmepgbelicHoU rname nogepHyms 8 KpaliHee
rosioXKeHue npomues Yacoeol cmpesku (cm. puc.5.11).

Bkrroyume numaHue rpeobpa3osamers.

B meHio «HABOP NAPAMETPOB / NMTAPAMETPbI 3ALLNT» ycmaHosums napamemp Tepmo3auwju-
ma BKI1.

MedneHHo spawas dsuxok RV1 no yacoeoli cmperike, Habritodame 3a COCMOSIHUEM ¢briaza memrie-
pamypHoU 3auwjumbsl deuzamerns. [lpu nosieneHuu Muesarwe2o cumgona Q 8 cmpoke COCMOSIHUS
rynbma py4Ho20 yrnpasseHus 3aghukcuposamsp 08UxoK RV1.

Bbikmodums numaHue npeobpasosameriss. OMKAYUMb NepeMeHHbIl pe3ucmop, nooKMYUmes Ka-

benib mepmope3ucmopa 3awumsl dguzameris.



BHumaHue!

6.4. HUcnonb3oeaHue y102u4ecKuUx exoooe.

Bxod mepmopesucmopa makxe Moxem 6bimb UCMOIb308aH 0711 memnepamypHoU 3aujumas!
Opyaux anemeHmMo8 anekmpornpugoda (basiracmHbIx Pe3Ucmopos, 8XOOHbLIX USU 8bIXOOHbIX

¢unbmMpos) unu opeaHulayuu mepmMocmamuposaHusi anekmpoobopydosaHus Wwkaga.
- |

Jloeudeckue 8xodbl obecrieyugarom rpuem OUCKPEeMHbIX Cu2Haso8 yrnpasseHusi om ycmpolcms as-

momamuku unu npozpaMmMupyemMo2o KoHmporsnepa. CuzHanbi ¢hopMupyromcsi yposHem 24 B omHocu-

mesnbHO obwezo nomexyuana (COM1) om ecmpoeHHo20 (24VI) unu eHewHe2o0 UCMOYHUKa MUMaHus, ro-

Odasaemo20 Ha 8x00 LCS. BxoOHoe conpomusrieHue o Kaxoomy u3 exo0os — 20 kOm. Jloauyeckol eOuHU-

ue coomeemcmeyem 3aMblKaHue coomeemcmeayrueco exolda ¢ knemmol COM1 sHewHUM ycmpodcm-

eom (MeX&HU'-IeCKUM usiu 351eKMmMpOHHbBIM KJ'II'O‘-IOM), J102U4YeCKOMY HYyI — HernooK/TOYEeHHOE COCMOSsIHUE 8X0-

Oa.

+24VDC
2.17 +24V 20 kKOm
219 LCs --
220  LINT
221 LIN2
231]  LINT2 kg
234] com1 —
2.33| SHIELD < 6277’
@ .
+24VDC
_O_
>
- —~ 1219 LCS
220  LINT
221 LIN2
231]  LINT2
—1 2.34] com1
Y 233 sHED

B kauyecmee KOMMymupyrowux ycmpo[/cme MOocym UCI0/1b308ambCA KHOIMKU UJlU repekKrirndameru

nyrnbma yripaesieHusl, peneCle/e KOHMaKmesl usiu mpaH3ucimopHble 8bIX00b! C OMKPbIMbIM KOJIJIEKIMOPOM

npoepammupyemoao koHmporsinepa (PLC).

_O_

PLC I: 2.17|  +24V
219 LCS

e 2 1220 LNt
‘ 221 LIN2

T

4:5() 231 LINT2
: 1 1234 comr
4 T {233[ sHiELD

alala

+24VDC
PLC + .

- 1219 Les

2.20|  LINT

: 221 LIN2

T

jq 231 LIN12

1 1234 com1
23| smiED
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lpu ucrionb3oeaHuu 0r1s hOPMUPOBaAHUS CUSHAI08 8CMPOEHHO20 UCMOYHUKa HeObX00UMO yCmaHo-
8UMb NEPEMbIYKY MexX0y Knemmamu «+24Vy (2.17) u «LCS» (2.19). BHewHuUl ucmoy4yHuUK G0mKkeH 6bimb
roOKrnoYeH «ratocom» K knemme «LCS», «MuHycom» - K knemme « COM1», npu amom nepembiyka Mexoy
knemmamu «+24V» u «LCS» He ycmaHasnusaemcs.

B mabnuue 6.2 npusedeHo (hyHKUUOHaIbHOE Ha3Ha4YyeHue 8xo0008 8 3a800CKOU HacmpouKe.

Tabnuua 6.2.
Knemma HasHayveHue o ymondyaHuto (3agodckasi Hacmpolika)

LIN1 2.20 CueHan «CHsmue 6nokuposku» (BLC OFF)

LIN2 2.21 CueHan «PaspeweHue 3adaHusi» (ENABLE)

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

LIN4 2.23 CueHan «HanpaeneHue epaweHusi» (DIRECT)

LINS 2.24 He ucnonb3yemcs

LIN6 2.25 He ucrnionb3yemcs

LIN7 2.26 He ucnonb3yemcs

LINS 2.27 He ucnonb3yemcs

LIN9 2.28 He ucnonb3yemcs

LIN10 2.29 He ucrnonb3yemcs

LINT1 2.30 He ucnonb3yemcs

LIN12 2.31 He ucnonb3yemcs

24VI 2.17, 2.32 BcmpoeHHbIl ucmoyHuk +24 B

LCS 2.19 Bx00 numaHus nioaudeckux 8xo008
com1 2.18, 2.34 Obwul noesu4yeckux 8xo0o8

HasHnavyeHue kaxdozo u3 exo0o8 Moxem 6bimb repeoripedesieHo rosb3osamernemM rymem eblbopa
yHKYUL ¢ romowbio MeHio «MHULIMATTINSALINS / HACTPOUKA BXOOOB / JTIOTMYECKUME BXO/Mbl» e
coomeemcmeuu ¢ HOMepPOM yHKUUU 8 mabnuye napamempupo8aHus.

Kpome ¢byHKkyul, ycmaHOo81eHHbIX 110 YMOIYaHUo, JI02U4eCKUMU 8x00aMu Mo2ym yrpassimbeCsi:

e  O@nazu «PaspeweHue pabomsi 1», «Pa3peweHue pabomsi 2»;

e BkroueHue ycmasKku 8HeWHE20 MOKOO2PaHUYEHUS;

e BknoueHue pexuma asapuliHoeo ocmaHoga 0guzameris;

o [lepeknoyeHue Habopa napamempos;

o [Ipozpammupyembie ypoeHuU 3adaHusi — 0o 8 cmyneHel (ycmagku 88005imMcsi ¢ MOMOWb0 MeHo UHU-
LUMATIN3ALMSA / HACTPOUKA BXOOOB / UN®P. MOTEHLUMOMETP);

o [Ipoepammupyembie yCKOPEHUS 8 MOMOoXUMenbHOM U ompuyamesibHOM HarnpasieHuu (ycmasku 860-
dssimcsi ¢ nomoubro MeHo «MHULMATIN3ALNS / HACTPOUKA BXOOOB / UN®P. MOTEHLNO-
METP»).

e brokuposka mexHonoau4ecko20 peaynsamopa;

e briokuposka aHanozosbix exodos VINT, VIN2, CIN1, CIN2.
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6.5.

Unmepgbelic damyuka ckopocmu / NosI0KeHUs1

B 3asucumocmu om muna yctmaHOe8sIeHHO20 Ha eaily dsuzamernsi npeo6pasoeamenﬂ yernosbix repe-

MeuweHul ebibupaemcsi 0OHO U3 criedyrowux UcrosIHeHUU UuHmMepghelicHo20 Modyris:

Heu30nupo8aHHbIl uHmepgelc UHKpeMeHmarnbHo20 UMMyIbCHO20 Oam4yuka ¢ deymsi nocredosa-
menibHOCMAMU MPSIMOY20/1bHbIX UMybcos TTL-ypoeHs u pechepeHmHOU Memkoul U Ux UHeepcusimMu
(RS-422), numaHue damyuka 5B +/-5%, <=150 MA (cm. puc. 6.1). Ucnonb3yemcs mornbko 6a3ogast
UHmepdbeticHas nnama;

U30/1UpOB8aHHbIl UHMepgelc UHKpeMeHmasabHo20 UMyIbCcHO20 damyuka. Mcrnionb3yemcsi 6asoeas
uHmepcgbelicHasi nnama + nnama pacwupeHuss EC1. Ha nname pacwupeHusi ycrmaHo8neHbl ornmpo-
HbI U uzonuposaHHbIl DC/DC-npeobpasosamernb, obecriequgaroujue 2aib8aHUYECKYIO Pa3esizky om
MUKporpoueccopHozo sidpa. Moxem npumeHsmbcsi  Ofish MO8bIWEHUS ToMexo3auueHHocmu npu
bonbwol OnuHe kabens (0o 50 m);

uHmepgbelc pesonbeepa, pabomaruieco 8 amrnumyOHoMm pexume. Ucnonb3yemcs 6aszoeasi UH-
mepgbelicHas nnama + nnama pacwupeHuss EC2. YcmaHoeieHHbIU Ha niame pacliupeHuUsi KOH8ep-
mep obecriequsaem o0bpabomky cueHasios pesosnbeepa amrnumydol 3.6 V p-p (x10%) npu pa3spe-
weHuu 12 6um. BcmpoeHHbIlU 2eHepamop 0nisi numaHusi 0bMmomku 8030yx0eHuUs1 pe3osibeepa obec-
rneqyusaem ycmaHoeKy paboueli yacmomesl 10, 12, 15 unu 20 kly, npu Haepy3o4Hol criocobHocmu 00
100 MA. ToyHas Hacmpolika Ha KoaghhuuueHm mpaHcgopmayuu pe3osibeepa 8bIrnosHIemcs ¢ ro-
Mouwibto MpedyCMOMPEHHbIX Ha rame pacwupeHus nepemsidek J3-J6 u nomeHyuomempos R6, R18
(cm. puc.6.3) nocpedcmeom usMeHeHUs1 KoaghcbuyueHma ycuneHusi 8bIxoOHO20 Kackada 2eHepamo-
pa. ManbeaHuyeckasi pasesiaka 0om MUKPOMPOUECCOPHO20 si0pa 68bINoSIHEHA C MOMOWbIO OMMPOHO8 U
usonuposaHHozo DC/DC-npeobpaszosamerisi.

UHMepgelc UHKpeMeHmMasibHO20 CUHYCHO-KOCUHYCHO20 0amyuka ¢ 08yMsi 83aUMHO CMEU|eHHbIMU Ha
90° an. nocnedosamernibHOCMAMU CcU2Ha08 cuHycoudarnbHoU ¢hopmbl amrinumydold 1B u pegpe-
peHmHou memkou (unu 6es Hee), numaHue 0amyuka 5B +/-5%, <=150 MA (cm. puc. 6.4). Vicrionb3y-
emcsi bazosasi uHmepghelicHas nnama + nnama pacwupeHusi EC3;

[na nodkmovyeHuss Gamyukos mobo2o muna ucronb3yemcsi pasbem X7 6aszoeoli uHmepgelicHol

riiamesl usnu risiamael pacWupeHUs. lNodknoyeHue peKomeHOyemCH 8bIMNMOJTHAMb 3KpaHupo8aHHbIM kabernem

C sumbiMu rnapamu, UCIOJIb3yA XUJlbl Kaxdol u3 nap 0ns cuzHana coomeemcmeyfou.qel:l nocnedosamerib-

HOoCmMu u e20 uHeepcuu. kpaH kabersisi CoO CmopoHbl rpeobpasosamerisi Q0KeH bbimb MOOKIIHOYEH K KOPITy-

cy omeemHoul yacmu pasbvema X5 (mun DB-9M), co cmopoHbl damyuka - K Koprycy 0am4yuka.

lpu 6onbwol dnuHe Kaberns UHKpeMeHmarnbHo20 UMynbCHO20 damyuka, koeda nadeHue Harpsxe-

HUA Ha JIUHUAX numadus ripesbiaem 5% cnedyem ucrnonb308amp 8HEWHUU UCMOYHUK +5 B +5%, ycma-

Haernueaembili 8 HerlocpedcmeaeHHoOU bnuzocmu om Gamyuka (cm. puc. 6.2).

YcmaHoeka napamempoeg nodknyYeHHo20 Gamyuka rpousgodumcs ¢ rnomouwibto meHo «HABOP TA-

PAMETPOB / JATYUK CKOPOCTU». Moxem bbimb 8sedeHo 00 4 paanu4Hbix Habopoe rnapamempos 0ris

UCriosib3o8aHus ¢ pa3HbIMU dsuzamensmu unu pasHbIiMuU riapamempamu MexaHu4yeckou nepedaqu (ecnu

damyuK ycmaHo8rieH He Ha 8asly 0guz2amerisi).
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UHKpemeHmarnbHbIl 0amyuk DB-9M
cKopocmu / MooXeHuUs!
C UMIYIIbCHbIM CUZHaNIom

MakcumanbHas dnuHa kabens 20 M
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Puc.6.1. Pacnatika kabersnsi UHKpeMeHmarnbHo20 O0amyuka CKoOpocmu / MOJIOXEHUSI C UMY bCHbIM

8bIXOOHbIM CU2HAIIOM.

=09 —IC10
b D6
o &1 CE 16
X1 [ Tlci4
W R3IT —Re
OC15 cee [ Ft @
MMM mym<e
D D N N N QD A X9

lNnama pacwupeHust EC1 1

@@ @7@

BrewHul ucmoyruk +5 B, 200 MA u \—‘ u
X7

WHKkpemeHmanbHbIl 0amyuk 3
cKopocmu / MonoxeHust —
€ UMMYbCHBIM CUZHaNoM T
MakcumansHas 0nuHa kabensa 50 m DB-9M O
NA o fo 1
s PN i) P ! 6
- v i i
5 ! 7 T
= ;
b e 7 X
AN Il ] i
_ - | i T
‘ R : A | |
rd T T — | !
t N : ! A \ |
- 4 T T T !
v [
> | / ! : 9
(. GND Vo l 5
I ”~ \ 7 \ r/ B
Ny N
y /

Puc.6.2. loOknovyeHue UHKpeMeHmarsibHo2o damyuka CKopocmu / MOIOXeHUs1 C umriyJsibCHbIM 8bl-

XOOHbIM cugHarnom K rname pacwupeHus EC1.
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Puc.6.3. YcmaHoska nepembidek Ha nname pacuwupeHusi EC2, pacnalika kabessi, popma cusHanos
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UHKpemeHmarbHbIl damyuk
cKopocmu / MonoXxeHust

C CUHYCHO-KOCUHYCHBIM CU2Hariom
MakcumanbHas OnuHa kabens 20 m
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Puc.6.4. Pacnalika kabernd UHKpeMeHmarsbHO20 Oam4yuka CKopocmu / rOfIOXEHUs1 C CUHYCHO-

KOCUHYCHbIM 8bIXOOHbIM CU2HaIIOM.

Ans ynpoweHus ¢hasuposku UHKpeMeHmarbHbIx 0amyukoe rnpedycmompeHsi dea AornonHuUmess-
Hbix napamempa: Hanpaenenue 7'/ J u Aemogpazupoeka BKJ1/ BbIK/1. HesepHas ¢hazuposka damyuka
OuaeHocmupyemcs ¢hriazom D — Hecoomeemcmeue ckopocmu 3adaHHOU 8 CMPOKe COCMOSIHUS, KOMOopbIU
rosierisemcsi cpasy rocsie Hadana 08uXeHus, ecriu yepedogaHue nocredogameribHocmel 8bIXOOHbIX Cue-
Hanoe 0amyuka He coefliacoeaHo C Harpas/ieHueM epalyeHus eana dgusamers.

Mapamemp Hanpaenenue 7/ nossonsem epyyHyto nomeHsims rnocrnedoeamesibHOCMb 0npoca
8bIXOOHbIX cU2Hasio8 dam4uka, rpu 3MOM HarpasfieHUe 8paujeHuUs 8eKmopa 8bIXOOHO20 HarpsKeHUsT UH-
eepmopa u sasa 0guzamersisi COXpaHSIEeMmcsi.

Ecnu nocne ebinonHeHus ¢ha3uposKu HanpaeeHue 8pawieHusl, MPUHSIMOoe 3a MooXumesbHoe, He
coomeemcmeyem yrnpasnsiioweMy cueHasny 3adaHusi, mo criedyem noMeHsImb Mex0y cobol nodKIYeHue
08yx ¢has kabersisi gueamerisi u noemopumse ¢hasuposky. Ecnu napamemp Aemocghazupoeka BKJ1/ BbIKJ1
ycmaHosums 8 cocmosiHue BKJ1, mo nocrnedosamesnibHocmb onpoca cueHano8 damyuka asmomMamu4yecku

8blbupaemcs cosnadarowjell ¢ HarpasneHUeM 8pallleHUs1 eKmopa HarpsKeHUsl.
TModkntovyeHue Aybnupyroujux cu2Hasa08 UHKpeMeHmasibHo20 damyuka cKopocmu / rnoJsioKeHusl.

Bo scex ucnonHeHusix rnambsi UHMepgelcHozo Moy rnpedycMompeH 8b1800 Oybrupyrouux cue-
Hanos UHKpeMeHmarnbHo20 Oam4yuka CcKopocmu / ronoxeHusi. BbixoObl mMoaym ucronb3o8ambcs Orisi
mpaHcasayuU cusHano8 80 8HewHue ycmpolcmea yrpasrneHusi, cpedcmea asmomMamuku, 0719 KOHMpPOsisi
ucnpasHocmu damyuka. CueHanbl chopmupyromesi 8 sude 08yx cmeuwleHHbIx Ha 90° 371. UMMYIbCHbIX Mocrie-
dosamernbHocmel U peghepeHmHoOU MemKuU ¢ UHeepcusiMu, ebidaromcs Yepe3 bychep 8 cmaHOapme RS-422
Ha knemMmHuk X8. B ucrionHeHuu uHmepgelicHoao molyrnsi ¢ nnamoul pacwupeHusi EC2 npsimoyaosibHbie

UMIYMbCHbIE MoCciedo8amesibHOCMU anfnapamHo 3My/upyrmecsi U3 cuaHanoe pesonbeepa. B ucronHeHuu
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uHmepghelicHoao Modyris ¢ nnamol pacwupeHussi EC3 cueHarnbl cuHycoudansHol ¢hopMbi rnpeobpa3syromcs

8 MNpsAMOYyeOJibHbIe UMITYIbChbl mold e 4acmomel.

- y LT ]
e aaalaalae
112]3|a|5]|6|7|8 - | | |
1 a0l o D I A I
118181717 1 [ |
GND A1 A1 81817171
71 ||

Puc. 6.5. NodkntoueHue Aybrupyrowux cuaHanoe UHKpeMeHmanbHo20 3HKkodepa

6.6. MHcnonb3oeaHue uMNyJIbCHbIX 8bIX0008.

UmnynbcHble 8bixodbl (2 KaHana) npedHa3Ha4vyeHbl 051 MOHUMOpPUHaa nepeMeHHbIX ariekmporpusoda
(3adaHue, ckopocmb dguzamerisi, MOMEHM, y2/1080€ 0/I0KEeHUe pomopa, cugHasl MexHO/102u4ecKkoeo am-
YuKa, HarnpspkeHue cmamopa, rnomoK u m.0.) ¢ MOMOWbO YughpOosbIX UlU CMPEeIOYHbIX U3MEePUMesbHbIX
rnpubopos. BbixodHbIe cueHarbl ghopmupyromes 8 aude umnynbco8 amrnumyool 10 B omHocumenbHO 06-
weeao nomeHyuana COM1. Lleriu umerom onmpoHHY pa3esisaKy om MUKPOMpoueccopHozo sidpa cucmemb!
ynpaesneHusi. BeixodHoe cornpomusrieHue rno kaxoomy kaHany — 1,5 kOm. Haepy3oyHasi criocobHocmb 8bl-
x0008 — 8 MA. L1519 no0KmoYeHUs Ucrnonb3yemcs KIeMMHUK X2 uHmepgbelicHoU rnameai.

KaxdblIl u3 kaHanoe napamempupyemcsi UHOU8UQyasibHO U MoXem pabomame 8 PexXumMe WUPOMHO-
umnynecHol modynayuu (LUM) unu yacmomHol modynsayuu (YM). Paspewarowasi cnocobHocms 10 6um,
yacmoma obHoeneHus — 50 y.

B pexume UMM npu HeusmeHHoU Yacmome criedosaHusi umrynbcos (1000 I'y) ux ckeaxHocmb siu-
HeliHo uameHsiemcsi om 0 0o 100% npu usMeHeHUU MmeKyweao COCMOSIHUS 8bI6paHHOU rnepeMeHHOU om
MUHUMaIbHO20 00 MaKCcUMaribHO20 3Ha4YeHUS.

B pexume YM yacmoma crie@ogaHusi umryrbcoe fiuHelHo usameHsiemcesi om 0 0o 1000 Iy npu Heus-
MeHHoU ckeaxHocmu (50%).

lMpozpammuposaHue 8bINOHAemMcs ¢ noMowbto MeHro «MHULIMATIN3ALMS / HACTPOUKA Bhbl-
XO4O0B / UMIYJTIbCHBIE BbIXO/Mbl». Napamempsi, codepxxawuecs 8 MeHro, Mo38ossitom 3adamb Pexum

pabomel 8bixo0a, 8blbpamb U3 criucka nepeMeHHyo U MmacwmabHbil KoagheulyueHm Ons Hee.

Knemma Pexxum / Ha3Ha4YeHue Mo ymon4yaHuro (3aeodckass Hacmpolika)
PO1 2.15 LLINM / Ckopocmb dsuzamerisi
PO2 2.16 LINM / MomeHrm
com1 2.18 O6wuti umMmnynbCHbIX 8bIX0008
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Puc. 6.6. NodknrovyeHue ummnynbCHbIX 8bIX0008

6.7. MUcnonb3oeaHue aHa/10208bIX 8bIX00086.

AHarozo8bie 8bIXO0HbIE CU2Hallbl, KOMOpble MO2ym aHanu3uposamsCsi C MOMOUWbK KOHMPOSIbHO-
usmepumesibHo2o obopydoeaHusi 8 rnpoyecce HanaldKu U IKCrIyamauyuu 3rnekmponpueoda, 8biee0eHbl Ha

pasbem X10 6a30e60l uHmepgelicHol naamai.

KoHmakmei
®PYHKUUOHa/IbHOE Ha3HaYyeHue
pa3bema
+5VD 10.1 Hanps»xeHue numaHusi yugposol Yacmu cucmemabl yripasneHust
DGND 10.2 Lugbposas 3emrna cucmembi yripagneHus
SVA 10.3 OmpuyameribHOe HanpsKeHue numadusi aHasi02080u Yacmu cucmemsb!
' yripasneHust
10.4, 10.6, 10.8,
AGND 10.10, 10.12, AHarnozosas 3emrns
10.14, 10.16
lMonoxumenbHoe HanpsikeHUe nuMaHuUsi aHas02080l Yacmu cucmems!
+5VA 10.5
ynpaeneHus
CueHarn, nponopyuoHarsbHbIl MoKy ebixo0HoU a3kl V
Iv OuUT 10.7 poriop Y ¢
(M2HOBEeHHOE 3Ha4YeHue)
CueHarn, nponopyuoHarsibHbIl MoKy 8bIx0OHoU ¢ha3bi W
Iw OUT 10.9 ponop Y ¢
(M2HoBeHHOE 3HaYyeHue)
CuaHar, npornopyuoHarnbHbIl HanpsKeHUr 38eHa nocmosiHHO20 MokKa
UD oUT 10.11
(M2HOoBEeHHOE 3Ha4YeHue)
DAC1 10.13 Bbixod LIAIT 1 (e 3aeodckoli Hacmpolike — 3adaHue)
DAC2 10.156 Bbixod LIATIT 2 (e 3agodckoli Hacmpolike — ckopocmb dguaamerisi)
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CueHarbl 0amyukosoli cucmemsbi npusoda, rnpPornopuUUOHarbHbIe M2HOBEHHLIM 3HaYEHUSIM MOKo8 ¢ha3
dsuzamens Iv OUT, Iw OUT usmeHsiromcsi 8 OuanasoHe 0..1x4 B. CuaHar, npornopyuoHarnbsHbIl HanpsikeHUo
Ha KoHOeHcamopax ¢hunbmpa uHeepmopa UD OUT - e duanasoHe 0..+4 B. MacumabHbie KoaghguyueH-

mbI cueHanoe damyukosoli cucmembl npueeOeHb/ 8 mabnuue:

HomuHanbHbIl ebix0OHOU MOK npeobpasoeamernsi, A
160,
25, 50, 100, 180,
Cuenan 5 10 16
32 63 125 220,
250
I,ouT
’ 24A/B 6A/B 12A/B 20A/B 40A/B 80A/B 200A/B
lwOuT
uUb out 250B/B
X10
SR
1 2 O 1 T ()
+5VD | N | DGND () [
-5VA PN AGND ap i B
+SVA LI | AGND = e e
wout BN AGND —\ A=
IwouT | N | AGND @ @
O
ub ouT H N AGND :I
DACT [ BN | AGND _
DAC2 TN AGND /@ =
15 16

Puc.6.7. [NoOkntoyeHUe aHano208bix 8bIX0008

Cuenanbl DAC1, DAC2 — npozpammupyemMbie, 568/1110mMcsi 8bixo0amu 08yX He3a8UCUMbIX KaHasioe
yugpo-aHano208020 rnpeobpasosamerss. [ns npospaMMupo8aHusi UCMOMAb3YOMCS napamempbl MEHH0
«MHULMATINIALIMS / HACTPOUKA BbIXOLOB / AHAJTOMOBbIE BbIXOAbl».

Juana3oH usameHeHusi cueHanos DAC1, DAC2 0..x4 B, yacmoma obHoeneHusi — 1 kl'u, pa3peuwaro-
was criocobHocmb — 8 6um. [ns ydobcmea nodKyYeHUs: udmMepumerisHoU uniu peaucmpupyrowel anna-
pamypbi npedycmompeHsi criedyrouue onyuu HacmpouUKu:

e 8b160p U3 criucka nepemeHHou Ons ebisoda (DAC1, DAC2);
e ycmaHoeka mpebyemoeao KoaghgpuyueHma macwmabuposaHusi (Kdac1, Kdac2);

e ycmaHoeka mpebyemozo cMeleHUs 8bixo0Ho20 cuzHana (T0Jdac1, 70/dac2).

53



6.8. [MoOknoYeHUe MPaH3UCMOPHbIX 8bIX0008.

TpaH3ucmopHhbie 8bix00bl (4 KaHana) npedHasHavyeHb! 05151 8bi800a OUCKpPEeMHbIX CU2Haroe8 ynpasse-
HUS1 6HEWHUMU ycmpolcmeamMu asmoMamuKku U MOHUMOPUHaa ¢hriaz08 COCMOSIHUS 35iekmponpueoda. s
MOOKITYEHUST UCMONMb3yemcs KneMMHUK X2 6a3zoeoli uHmepdghbelicHoU rnamel. Bbixodbl umerom 2arbeaHu-
YeCcKyH pa3ssi3Ky om MUKPOMpoUeccopHo20 si0pa cucmembl yrpasneHusi, U3ouposaHbl 0m 8X00HbIX uened
u pernelHblx 8bixodos. CuzHaribi ¢hopMUPYOMCS OMKPbIMbIMU KOIIEKIMOPHbBIMU 8bixo0amu, 3Mummepsb!
06be0uHeHb! U nodkmoYeHb! K kKiemme TOCOM (X2.35). Hazpy3souyHasi cnocobHOCMb 10 KaxooMy 8biX00y
100 mA, 100 VDC.

[nsi uHOykmugHoU
Hazpy3Ku

4| max 100VDC

_O_

2.35| TOCOM |—

2.36| TOUT1

237 TOUT2

2.38| TOUT3 ‘L/‘J ,L/‘ <

2.39| TOUT4

<
Puc.6.8. lNodknrovyeHUe mpaH3uCmMOopPHbIX 8bIX0008.
Knemma HasHayeHue no ymon4vaHuto (3aeodckass Hacmpolika)

TOUT1 2.36 @nae «Ckopocmb MeHbWe MuHumarnsHol» (lpoe. pyHkyus 1)
TOUT2 2.37 ®nae «Ckopocmb pasHa 3adaHHou» ([poe. pyHKyus 2)
TOUTS3 2.38 ®naz «Asapusi»
TOUT4 2.39 ®naz «Pabomax
TOCOM 2.35 O6uwuli mpaH3ucmMopHbIX 8bIX0008

@yHKYUOHaNbHOE HasHa4YeHue Kaxx0020 U3 mpaH3UCMOPHbIX 8bix0008 Moxem b6bimb rnepeorpede-
JIeHO ronb3oeamersieM nymem 8bibopa e20 akmueHO20 COCMOSIHUS (8KITHOYEH / 8bIKITIOYEH) U HoMepa hyHK-
uuu ¢ nomouibo MeHro «MHULIMATINIALIMS / HACTPOUKA BbIXOLOB / TPAH3UCTOPHBIE BbIXOAbl».
Kpome duckpemHbix ¢hriaeo8, mpaH3UCMOPHLIMU 8bIX00aMU MOXHO yrnpasnsimb C MOMOWbIO Mpo-
2pammupyembix hyHKUuUl (MeHro «MHULIMATIN3ALIMS / HACTPOMKA BbIXOOB / MAPAMETPbLI ®YHK-
LiN»), ceszaHHbIX ¢ MeKyWUM COCMOSHUEM PasiudHbiX nepeMeHHbIX anekmponpugoda. MoxHo esecmu
00 4 paznuyHbix pyHkyul. [nsa kaxdol us pyHKkyul 3adaemcs:
e KoHmponupyemasi nepemeHHas;
e [lopozogoe 3HayeHue KOHmMpoupyemoul nepemMeHHou;
e [ucmepesuc 0 UsMeHeHUs1 COCMOSIHUS 8bIX00a;

o BpemeHHas ebidepkKka Orsi U3MEHEHUS COCMOSIHUS 8bIX00a.
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6.9. [loOknroyeHue pesneliHbix 8bIX0008

PenelHbie 8bixodbi (2 kaHana) npedHasHa4yeHb! Ol yrpasieHuUs BHeWHUMU ycmpolcmeamu asmo-
Mamuku U MOHUMOpPUHaa hria208 cocmosiHus anekmporpugoda. s nodKoYeHUs1 UCronb3yemcs KIeMm-
Huk X3 uHmepgbelicHoU nnamei.

CueHarnbl hopmupyromcsi «CyxuMu» KOHmakmamu pene. HanpsokeHue usonsayuu mexoy kamywkou
u koHmakmamu 1500 VAC.

Ans 3awumsl KOHMakmos rnpu pabome Ha UHOYKMUBHYIO Hagpy3Ky PEKOMeHOyemcs Ucrofib308amsb

3auumHbie Auodbl (0511 MOCMOSIHHO20 MOKa) usiu 8apucmopsbi (05151 MePEMEHHO20 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 AN
I::I 3.6 RO2NC

Puc 6.9. lNodkrrovyeHue penelHbix 8bix0008

Knemma HasHayeHue no ymon4aHuro (3aeéodckasi Hacmpolika)
RO1NO 3.1
RO1 3.2 ®nae cocmosiHusi «fomosHocmb 1» (READY1)
RO1NC 3.3
RO2NO 3.4
RO2 3.5 ®rnaz cocmosiHusi «omosHocmb 2» (READY?2)
RO2NC 3.6

QOyHKUUOHaNbHOE Ha3HavyeHuUe Kaxd0020 U3 pereliHbiX 8bix0008 MoXem bbimb rnepeornpedesieHo
nonb3oeamenem nymem ebibopa €20 yHKUUU C romowbio meHto «MHULIMATIN3ALIMS / HACTPOMKA
BbIXOOB / PEJTIEVHBIE BbIXO/bl» 8 coomeemcmeuu ¢ mabnuueli napamempupo8aHuUs.

Kpome AuckpemHbix ¢hriazos, peneliHbiMU 8bix00amu MOXHO yrpaesisimb C MOMOWbIO po2paMmmu-
pyembix yHKuul (MeHio «MHULIMATTN3ALMST / HACTPOUKA BbIXOLOB / MAPAMETPbI ®YHKLNN),
C8513aHHbIX C MEKYWUM COCMOSTHUEM pa3fiudyHbIX rnepemMeHHbIX anekmpornpugoda. MoxHo esecmu 9o 4 pas-
JNUYHBIX pyHkyud. [Ansa kaxdod us pyHkyul 3adaemcsi:

e KoHmponupyemasi nepeMeHHasi;
e [lopozosoe 3HaveHue KOHmMponupyemol nepemeHHoU;
o [ucmepesuc 0r1s USMeHeHUs1 COCMOSIHUSI 8bIX00a;

o BpemeHHas ebidepxkka O UBMEHEHUS COCMOSIHUS 8bIXx00a.
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6.10. lNMoodknroyeHue wuHbl CAN

lNMopm CAN nipedHa3Ha4yeH Orisi MoOK/MOYeHUsT K ¢bu3audeckol JIUHUU, 8bINONIHEHHOU 8 cmaHOapme
Controller Area Network. Noddepxka npomokona CANopen sensiemcs OCHO8HbIM cpedcmeom obmeHa
ynpasnsowel u cmamycHolU uHgbopmayuel MexOy areKmponpueodoM U yrpassissiouuM KOHMPOII/IEPOM,
obecneyusaem docmyrn KO 8ceM rnepeMeHHbIM U ¢hriazam cocmosiHusi. Ckopocmb ripuema / nepedadu daH-
Hbix 0o 1 M600.

Ans nodknodeHus npeobpaszosamerns k wuHe CAN e coomeemcmeuu ¢ dupekmusoti CANopen (CiA
DR-303-1) npedycmompeH coeOuHumersb obuwe20 Ha3HadyeHusl - pa3dbem cepuu RJ-45 (X5). Kpome moezo
npedycmMompeH coeduHumerb rNPoMbIUWIEHHO20 mura — KIeMMHUK X4, KomopbIl MOXem makxe Ucrosib-
308ambcsi 0n1 nodkmoveHusi yempotcme DeviceNet.  PekomeHOyemcsi ucrnosib3o8aHue Kaberss ¢ aumol
9KpaHuUposaHHoU napol. Ha KoHyax nuHUU nodkIroYaromcs Hagpy3oyHbie pesucmopbl 120 Om. B cny4vae
ecrnu npeobpasoeamersib 5168/19€MCH KOHEYHbIM yCmpoUCmeoM 8 JIUHUU, Haz2py304HbIl pe3ucmop yOobHO
ModkmoYyams HernocpedCmeeHHO Ha rnname uHmepghelicHo2o MoOyris, yecmaHo8U8 NepeMbidKy 8 no3uyuu
J3.

lModknoyeHue npeobpaszosamens k wuHe CAN nokaszaHo Ha puc. 6.10. Bbibop muna kaberis, e2o
ceyeHus, OnuHbI TUHUU U ckopocmu nepeda4qu Oenaemcs 8 coomgemcemasuu ¢ dupekmusol CiA DR-303-1
pasden 5.1. Hacmpolika nopma ebinonHsemcsi ¢ nomowbto meHio « MHULIMATIN3ALINA / FIELDBUS / T1A-
PAMETPbLI CAN».

©
/e

X4 /X5

X5
1 CAN H
X5 2 CAN L
m 3 | CAN GND (COM2) 120 Om
(RJ-45) . 4 : y ;
5 _ JIUHeUHbIu
J3 cmabunusamop
6 -
7 | CAN GND (COM2) =24y
8 - =5V
SHIELD —
- SHIELD — J—

X4 X4 o CAN onmo-
@ Jpatisep | usonsmop
1 V+
~ 10 2 V- ~
o () 3 CAN — —» RxD
(Open connector) Nl 7 CANH L] TeD
0 5 SHIELD <

Puc.6.10. lNodknovyeHue k wuHe CAN.
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6.11. MoOdknro4YyeHUe KOMMYHUKayUOHHbIX Mopmoe RS-232, RS-485.

KommyHukauuoHHbIG nopm RS-232 / RS-485 moxem ucrnonb3o8ambcsi 07151 MOOKIOYEHUST UHCMPY-
meHmarnbHoU OBM ripu 3agpy3ke u modughukayuu rpoepamMmHo20 obecrieyeHusi, a makxe O rosIHo0b6b-
eMHo20 obMeHa ynpasnsuwel u cmamycHol uHgopmayuel mexdy anekmpornpusodom u PC unu npo-
epammupyembiv KoHmponnepom (PLC). lNoddepxusaemcsi npomokon MODBUS, obecriequsaemcs docmyn
KO 8ceM nepeMeHHbIM U ghriazam cocmosiHusl anekmporpusoda. Ckopocmb obmeHa daHHbiMu 300 - 62500
600.

[na nodknoveHuss npedycmompeH pasdbem X6 nnamsi uHmMepgheticHo2o Modyris. Bbibop pexuma pa-
6ombl nopma onpedesnsemcs yposHeM cuzHana Ha ebleode 9 pasvema X6. SambikaHue ebigodog 9 u 5
(«rioeuyveckull Hyrnb») nepeknoyaem mpaHcusep 8 pexum RS-232, HernoOkmo4YeHHbIU 8bi800 9 («roeuye-
ckasi eQuHuUya») coomeemcmeayem pexumy RS-485.

Pacnatika kabensi 0ns nodkmodeHuss nopma RS-232 nokasaHa Ha puc. 6.11. MakcumarnsHas dnuHa
kabesia 15 m npu ckopocmu obmeHa 20 K600.

lNodknoyeHue npeobpaszosamernsi K nuHUU RS-485 nokasaHo Ha puc. 6.12.

L me—————e——

By 000 0§

—1

MakcumansHasi OnuHa kabensi 15 m

RS-232

SG
DTR [
CTS P |
XD ]
RTS ‘
RxD i i
DSR N
DCD Vo |

Puc. 6.11. lNodkmoyeHue nopma RS-232

Hacmpolika npomokosa ebInosiHaemcsi ¢ rnomowbto napamempos meHw «UHULINATINSALINA /
FIELDBUS / TTAPAMETPbI MODBUS».
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O; @
)
boND ssv0 B
CEE
J4 J5 J6 J7
MODBUS N I )
PROFIBUS | + | - | + | +
@ 0
X6

PLC

s
X
X
X

Puc. 6.12. lNodknoyeHue K wuHe RS-485.

PekomeHdOyemcs ucronb308aHue kabesisi ¢ sumoul 3KkpaHupogaHHoU napodu.
lpu ucnonb3oeaHuu npomokona MODBUS Ha KOHUax fUHUU ycmaHagnuearmcsi mepMuHarsibHble
pesucmops! 120 Om. Ecnu npeobpasosamerb s18/719€mMcsi OKOHEYHbIM YCMpoUcmeoM 8 SIUHUU, mepMuHasib-

HbI€ Pe3Uucmopbl 8KIIOHAOMCS ycmaHo8KoU nepembidku J5 Ha 6a3oeol uHmepgelicHou niame.
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7. lMepeoe eknro4YeHuUe u pekoMeHOayuu Mo Hacmpoluke peayrissmopoe cucmembl yripaesieHusl.

7.1. Mpoeepka neped sknrOYEeHUEM.

lNeped nepeabim 8KIHOYEHUEM HEOBXOOUMO NMPO8eECMU MuWamesibHYyH MPOBEPKY o CedyouUM MyHKMam:

(o}

coenadatom 7iu 8bINOSIHEHHbIE 8HeWHUe MoOKYeHUs1 co cxemol Ha puc. 5.3. Ocoboe sHuMaHue
obpamume Ha MoOKYeHUe KIeMM CUlo8020 NUMaHUs U yrnpasnsrowux cugHanos;

UCKITKOYEHb! 1TU KOPOMKUE 3aMbIKaHUST;

3a3eMmiéH nu npeobpasoeamerib 8 COOMBEMCMEUU C yKa3aHUsIMU;

npasusbHO iU NpucoeduHeHb! U HadexHO U 3aghukcuposaHbl Kabesnu 8 KIeMMHUKe.

7.2. lepsoe 8krir0YEeHUE.

lpu nepsom nycke npeobpaszosamesib O0/mkeH ObiMb 10 803MOXHOCMU MOOKITHOYEH K HEHazgpyXXeHHOMY

dsuzamernto.

PeKomeHayemCH 8bIMNOJIHAMb 1epe8oe 8Krin4eHue 8 cneayfou.;ea rnocnedosamersnibHOCMU:

(o}

(o}

(0]

(o}

CHsimb cuzHarbi pa3peuweHusi pabomsi BLC OFF u ENBL;

MomeHuyuomemp py4Ho20 3adaHusi ckopocmu RV ycmaHosumb 8 nosnoxeHue, coomeememeyouwiee
Hyregomy 3aldaHuio;

Y6edumbcs 8 ce0600HOM epaueHuU sana dguzamerns;

BknroyeHuem asmomamu4yecko2o ebikntodamerns QF 1 nodame numanue.

Uepes HeCKonbKo ceKkyHO Ha uHOUKamope Mysibma yrpassieHusi 8 no3uyuu ¢hriaza 3aujumsl Om MOHUXEHUs

HanpsiXeHUsi CMPOKU cocmosiHusi 6ydem omobpaxambcs cuMeosn pabomsl y3na npedsapsda emkocmu 7,

riocsie 3aeepuweHus 3apﬂaa asmomamu4decku cpaGambleaem perse (KOHmaKmOp), rnodKrr4Yaemcsi cunogoe

rnumaHxue, rnosierisilomcs cuzHassl 2omosHocmu Ready1, Ready?2.

(o}

C nomowbto nynbma ynpasneHusi nposepums HanpsixkeHue Udec. OmknoHeHuUs1 He OMKHbI Npesbi-
wamsb +10% / -15% om HOMUH&aIbHO20 3Ha4YeHUs].

Beecmu nipasunbHbIl k0O naporis docmyna K pexumy pedakmuposarus (MHULNATINIALINA / MNa-
poJib).

BbinonHumes cbpoc nonb3o8amernbckux Hacmpoek («MHULIMATINSALIMS / C6poc Hacmpoek»).
Boimu e meHio «HAGOP MNMAPAMETPOB /NMAPAMETPbLI BUIATEJISA» u esecmu nacriopmHble

daHHble nodkmoyeHHo2o dsuzamensi: I's vom, Nr nom, Us Hom, Fs Hom, Zp.

Ecnu HoMuHarnbHasi CKopocmb MOOKII0YeHHO20 Oguzamesisi omiiudaemcss om 3HadeHusl napamem-
pa Nr Hom, ycmaHOB/IEHHO20 10 YMOIYaHUK, 8bINMOJSIHUMbB HacmpouUkKy aHano208020 exoda VIN1T
(meHto «MHULIMATIN3ALMS / HACTPOUKA BXOLOB / AHAJTIOIOBbIE BXO/Lbl / BXOL VINT»).
YcmaHosumb napamempsl rnodknoYyeHHo2o dam4yuka ckopocmu («HABOP MNAPAMETPOB / JAT-
YUK CKOPOCTU») u ebinonHums ¢ha3uposky coanacHo n.9.

YcmaHosumb napamempabl MoOKMo4YeHHo20 barnnacmHozo pesucmopa (MHULIMATINSALMA / BATT-
JIACTHbIN PE3NCTOP).

YcmaHosume epemsi pas2oHa u epemMsi mopmMoxeHusi He meHee 2 ¢ («<HABOP NMAPAMETPOB / 3A-
AATUNK MHTEHCUBH. »).

3anycmumb npouedypy asmomamuyeckoeo onpedesieHusi napamempos Osusamesissi U pacyema
napamempog peaynsmopos («CIMEUMATIBHBIE PEXWUMbI / ABTOHACTPOUKA / AemoHa-

cmpolika BKJ1»). NNodamsb cueHan « CHamue 6nokupoeku» (BLC OFF).
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0 Bo spems npouyedypbi asmoHacmpoliku Habnwodamb 3a USMeHeHUeM 3Ha4dyeHul (ba3HbIX MOKO8

0gueamernsi, NoOkro4us K pa3bémy X10 uHmepgpelicHoU rnambi ocyusrogpad.

Lna obecrniedyeHusi makcumarbHOU MOYHOCMU HacmpouUku deuzamesib, M0 803MOXHOCMU,

QomkeH bbimb HEHagpyXKeH.

B npouyecce asmoHacmpoUKu MoK He G0JIKeH rpeesbiuamb HOMUHalbHO20 3HavyeHus1 boree yem Ha
10%. B npomusHomM cryyae Heobxodumo 3asepwiumb rpoyedypy asmoHacmpoUKUu CHMuUeM cuzsHasia
ENBL1 u npogepums ripagusibHOCMb 8800a rnacropmHbix OaHHbIX dgueameris.
o okoH4aHuu ripouedypbl asmoHacmpolku — He bosiee 10 ¢ (e€ 3agepweHuUe omobpaxkaemcsi nepexodom
rosisi napamempa 8 cmpoke AemoHacmpolka u3 cocmosiHusi BKJ1 e cocmosiHue BbIKJ1) 8 meHto « HABOP
TNMAPAMETPOB / NTAPAMETPbI IBUIATESIA» npocmMompems onpedenéHHble agmomMamu4ecku rnapamem-
pbl 08ueamerns. Ecriu umeomcs napamempbi, paccqyumanHble paHee o KamarsoXHbiM 0aHHbIM (cm. [pu-
noxeHue 1) unu ebiyucneHHsie no FOCT 7217-87, cpagHumb ux ¢ onpedesieHHbIMU agmomamu4yecku. Pas-
Huya He domxkHa rnpesbiwame 50%.
o [llepetimu e meHo « MOHUTOP», omobpa3ums cmpokKy Nr.
0 [loGamsb cueHanbl BLC OFF u ENBL.
0 BpauweHuem nomeHyuomempa RV 3adamb mpebyembili ypogseHb ckopocmu 8 ripedeniax 30% om
HOMUHasIbHOU.
lpu amom obpawame ocoboe 8HUMaHUe Ha criedyrouee:
npugod He AosmkeH Npou3eoduUMb HeObbIYHbIX WYMOo8 U subpayul;

8eJIU4UHa ImokKa Ha X0J10CImom xody He OormKkHa ripesbiamb HOMUHal/lIbHO20 3Ha4YeHUsl;

O O O

u3meHeHue 3adaHusi OO/KHO 8bI3bI8amMb U3MEHEHUE CKOpOCcmuU 8paujeHusi 0gusamerisi;
0 ocmaHosume G8uz2amersib CHAmMuemM cuaHana ENBL.
Ecnu 8o 8pemsi pazeoHa unu mopmMoxeHusi cpabambigaem kakasi nubo U3 3awum, nposepums credyruee:
O Hazpy3ky dsuzameris (Mposepumb c80600HOE 8pauleHUe e20 8ana);
0 0ocmamo4HO 71U 8peMS pa320oHa U MOPMOXEHUS (8 criydae HeobxoduMocmu ye8esiu4yums);
0 ycmaska oz2paHu4YyeHuUs Ha ebixo0e peayrnsmopa ckopocmu PCmax HaxoOumcs 6 npedenax 100 —
1560% HOMUHarIbHO20 MoKa MOoOKIYeHHO20 08u2amerisi.
B cniyyae ycnewHoe2o riycka rnposepums credyoujee:
0 Osuzamerib U3MEHSem HarpaejeHuUe 8pallieHus npu UuHeepcuu cueHarna «Peeepc 3adaHus» u/umnu
fpuU USMeHEeHUU NossipHoOCMuU 3adarouwie20 HarnpsiKeHus;
O yposeHb pasgusaeMol 0suzamesieM cKopocmu coomeemcmeyem 3adaHHOMY 80 eceM duarna3oHe
peaynuposgarusi om Nr = 0 do Nr = Nr Hom;
0 Odsuzamerib pasgusaem MOMEHM 80 8ceM Ouarna3oHe peaynupo8aHuUsi CKOpOCmu;
O 8pems pas2oHa U mopMoxXeHuUs 08ueamersiss coomeemcmeayem 3a0aHHOMY;
O 8eflu4uHa moka cmamopa 08ueamerisi Ha X0/10CmoM X080y coomeemcmeyem pacyemHoMy 3Hade-

HUI U He ripesbiluaem HOMUHabH020 80 8ceM Ouara3oHe peeynupogaHus cKopocmu.
Bo3moxHble HeucripasHocmu u crocobebl ux ycmpaHeHUs pacCMOmpeHb! 8 lNpunoxeHuu 2.

[ns nonyyeHus xemaeMbix cmamudeckux U OUHaMUYeCKUX Xapakmepucmuk ariekmpornpueoda crie-

dyem 8bIrnoHUMb HacmpoUKy peayrnsimopos cucmeMbl yrpaeneHusi coanaacHo . 7.3.
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7.3. Hacmpolika eHympeHHUX KOHMypoe pe2ysiupo8aHus.

3asieneHHble cmamu4yeckue u QuHaMu4yecKue Xxapakmepucmuku 3neKmponpueoda mMocym 6bimb ro-

JlydeHbl MOJIbKO MPU MOYHOU ycmaHoeKe rnapamempos rnoodKYeHHo20 dgueamernsi (MeHo «HABOP [1A-
PAMETPOB / NMAPAMETPbI ABUIATEJIA»), 0amyuka ckopocmu (meHio «HABOP NMAPAMETPOB / JAT-

TOKA»).

UK CKOPOCTU») u koppekmHol Hacmpolike peayrnsamopos cucmemsi yrpaesneHusi (meHro «HABOP T1A-
PAMETPOB / TEX. PEIYIISITOP, PEIYJIATOP CKOPOCTH, PEIYJISITOP NMPOTUBO3AC, PEIMY/ISTOP

[paHuybl o6rnacmu cmamu4eckux MexaHUYeCcKUX Xapakmepucmuk 3/1ekmponpueoda ycmaHasnuea-
tomesi criedyouwumu napamempamu cucmeMsbl yrpasieHus:

N/N

I
o

M

BadaHue P3=0,9
|
3adaHue P3=0,5

) | p M/M.,,,

V<PCmax—> A

lMapamemp Nr max (meHio «HAEOP lMAPAMETPOB / NTAPAMETPbI [IBUrATE]IS») 3adaem eepx-

HIOKO epaHuly duana3oHa U3MEHeHUsI CKOPpOCMU, ycmaHaenueaemcsi MakcumarbHoe 3HadeHue, dornycmu-
Moe 0nsi NoOKMtoYeHHO20 dsueameris u pabo4yeao MexaHu3Ma.

lMapamempom PC max (meHro « HABOP INAPAMETPOB / PEIYJIATOP CKOPOCTW») ycmaHasnuea-
emcs1 HeobxoduMasi repeapy304Hasi criocobHOCMb 3rekmponpugoda no MomeHmy. MakcumarnbHoe 3Hade-

Hue ornpedenisemcsi COOMHoOWeHUEM 8bIXOOHO20 moka npeobpazoeamesisi U HOMUHarbHO20 moka 0gu2a-
melris.

lMapamemp P3 max (meHro «HABEOP MNAPAMETPOB / PEIYIIATOP MNMPOTUBO3AC») nossonsem
Koppekmuposamb cmamu4ecKkue Xapakmepucmuku rymeM U3MEHEeHUs Oe2paHUYeHUsi MomoKocuyersieHus

dsuzamerisi. Enaeodapﬂ 3MOMYy MOXHO U3MEeHsAmb COOMHOWeHuUe Me)KOy aKkmueHou u peaKmUGHOﬂ Co-

cmasnsirouwUMU 8eKmMopa moka 8 3asucuMOCmU Om KOHKpemHbIx mpeboeaHull. Hanpumep, npu pabome
dsuzamensi ¢ HeQo2py3KoU o2paHUYeHUE 8eslUYUHbI NMOMOKOCUENIeHUsT yMeHbwaem sHepaornompebreHue.

C Opyaoﬁ CMOPOHbI, CHUXeHU€Ee rnomokocuerisieHus omHocumersribHO €20 HOMUHallbHO20 3Ha4YeHuUs 80 8cexX
criydasx I'IpUSOOUfTI K 02paHU4YeHUr0 MakcumMasibHoU eeslu4UHbl MOMeHmMa dsuzamerisi.

lMapamemp 3adaHue P3O (meHw «HABOP MAPAMETPOB / PEIY/IATOP NMPOTUBO3/C») ycma-
Haenueaem ypoeeHb delicmeayu,e20 3HaqYeHUs1 IUHEeUHO20 HarnpshKeHUsi cmamopa deuaameris, rnpu Komo-

poM HavyuHaemcs ocsiabneHue ross (8xo0 80 8MOPYI0 30HY peayrnuposaHusi). 3HadyeHue, Uucrnonb3yemoe

cucmeMol yrnpasrieHuUs, asmomMamuyecKku KOppekmupyemcs rnpu U3MEHEeHUSIX meKyuie2o 3HadeHusl Ha-
npsxeHuss Udc.
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Hacmpolika duHamuyeckux xapakmepucmuk 351ekmpornpusoda ebIrofIHIemcs: coaacHo npuHyunam

MoG4YUHEHHO20 peeynupogaHus. Hapamempb/ peecyriamopo8 pacc4Yumsbigaromcesd 8 coomeemcecmeuu c mab-

nuyet 7.1:
Tabnuua 7.1.
Tun Hacmpoliku,
Peaynamop | gy xapakmepucmuyeckozo Pac4yemHbie coomHouweHusi
nosiuHoma
@unbmp bammepsopma
Peaynsmop 2-20 ropsidka, Knpm = oLs | upm = Rs-To/2
moka (Id, 1q) 2.’.’3" s2+2Tkms+1 2Tk 2 Tkm
J-T /2
Qunsmp bammepsopma Knpc = ; kupe = cyema ;
3_3 2 _2
8T, s +8T,.S“ +4Tkcs+1 —
Peaynsmop ke ke ke Tpunsmpa =4 Tke
cKopocmu
P BburHomuarnsHoe pacripederneHue knpec = 2J ; Kupe = J-Tcuema :
3-20 nopsioka, 92Zp Tke 81ZpT ch
3
(3Tke s+1) Tepunbmpa =9 Tke
Qunsmp bammepsopma
Pezynsmop 2-20 nopsidka npu T, To/2
- - k = ; k =
np%nﬂ%éeo :’IIJ Wy max P77 Tka Lm wy max “p>7 Tka Lm wy max
2T5s2 +2Tkos+1

B ﬂpUGGOeHHbIX COOMHOWEeHUsX:

_ ROUND(Fmodynsayuu - Tcuema0)

To
Fmodynsyuu

- rlepuoa pacdyema pecyridamopos8 cucmembl yripas/ieHus.

B yucnumene — okpyaneHHoe rpoussedeHue Yacmombl MOOyisyuu Ha basogoe 3HavyeHue repuoda

pacyema (He moxem 6bimb meHbwe 1). Teyema0 = 200 MKc;
Tcuema - riepuod onpoca damyuka cCKoOpocmu.

lMpu Hacmpolike KOHMypa moka Ha MepexodHbIli rnpouecc, coomeemcmeyrwuli cmaHdapmMHOMy

unsmpy bammepeopma 2-20 nopsidka, rnocmosiHHasi 8peMeHu KoHmypa moka Tyxm criedyrouwum obpa3om
* -~
COOMHOCUMCS C 8peMeHeM peakuuu ty snekmpornpuesoda Ha ckayok 3adaHusi Mo MOMeHMYy (akmueHol co-

o o sksk
cmaensoueli moka) u ¢ nosiocol nporyckaHusi  KoHmypa MomeHma fy:

0.11

tm ~4.2 Tkm [C],' fum =
Tkm

[ruj.

S
Bpems peakyuu onpedenissiemcs 8 fIUHEUHOU 30He peaynupos8aHusi Kak 8peMsi OKOHYameslbHO20 8X0X0eHUs re-
pexodHoeo npouecca 8 5%-Hbili Kopudop C80e20 yCmMaHO8UBWE20CS 3HAaYEeHUS.
kk
lonoca nponyckaHus onpedensemcsi 8 coomeemcmeauu ¢ 1.3.3.

lNpu Hacmpolke KOHMypa cKkopocmu Ha nepexodHbIl MPoUecec, coomeemcmeyruwult cmaHOapmMHOMy

unsmpy bammepeopma 3-20 nopsidka (puc.7.1.a), nocmosiHHass 8peMeHU KoHmypa ckopocmu Tke cre-
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Ayrouwum obpa3omM cOOMHOCUMCS C 8peMeHeM peakuyuu te arnekmpornpueola Ha Masbil CKaqyoKk 3adaHusi rno

CKOpoCcMu U € r1oJ10col rnporyckaHusi KoHmypa ckopocmu fg:

0.08

tc =12 Tke [c]; fc =
Tke

[Tu].

lMpu HacmpolkKe KOHMypa ckopocmu Ha nepexodHbll rpoyecc, coomeemcemsayrouwuli 6uHoMuanbHo-

My pacrnipederieHuro 3-20 nopsidka (puc.7.1.6), nocmosiHHas epemeHU KoHmypa ckopocmu Tye criedyowum
obpa3om coomHocumcsi ¢ epeMeHeM peakyuu tc anekmporpueoda Ha Marbili CKa4oK 3adaHusi Mo CKOpPO-

cmu u ¢ rionocou rporiyCKaHus KOHmMypa cKkopocmu fc.'

0.027

tc #18.9Tkc [c]; fc =~
Tke

[Tu].

PekomeHOyemcsi cnedyroujasi mocie0o8amesisHoCMb 8bINOIHEHUS] onepayul.

1.  YcmaHoeumb napamempsbi rnoOKIHYeHHo20 K npeobpazosamernto 0guzamens (MeHio « HABOP TNAPA-
METPOB / TIAPAMETPbI [IBUIATE]IA1»), ucnonb3ys 05151 3moao 8bibpaHHbIlt Habop napamempos:
I s Hom - HomuHanbHOe delicmeyrowee 3HaYeHUe moka ¢hasbl cmamopa,

Nr Hom - HOMUHarbHasi CKOpoCcmb pomopa,

Fs HoM - HOMUHaribHasi Yyacmoma rnumarou,e20 Harnps»KeHUs,

Us Hom - HOMUHarnbHoe delicmeyroujee 3Ha4YeHUe NUHEUH020 HanpsiKeHUss cmamopa,

Zp - qucrio nap ronocos dguzameris,

J - npusedeHHnbIl K 8arly 08usamersisi MOMEeHM UHEPUUU,

Rs - akmusHoe cornpomusrieHue ¢hazbl 0OMOMKU cmamopa,

Rr - akmugHoe coripomusrneHue ¢hasbl 06MoOmMKU pomopa,

oLs - nonHas UHOYKMUBHOCMb paccesiHUsI 0suzameris,

Lm - uHOykmueHOCMb HamazHuU4u8aHusi 0guzamerisi.

Mepebie nsme napamempos — nacriopmHsie daHHble deueamersisi, ocmarsbHbie Mo2ym 6biMb rosyye-
Hbl pacdemHbiM riymeM (CM. fpunoxeHue 1) u3 kamasnoxHbix OaHHbIX UMU 8 pe3ynbmame 6bIMOMHEeHUs

rpoyedypbi agmomamu4eckoao ornpedenieHus (npednoYymumersibHee).

2. Yemarosumb O5isi mozo xe Habopa rnapamempos 0aHHbIe Ucrornb3yemoz2o damyuka cKkopocmu (MeHto
«HABOP NAPAMETPOB / JATHUK CKOPOCTWU»):

Tun - mun 8bix00HO20 cucHana dam4uka,

Yucno nepuodos - yucrio nepuodos8 8bixo0HO20 cuzHaia damyuka Ha 0OUH obopom.

3. Yemarosumbs napamempsl cunnogol yacmu ripeobpasosamernsi (MeHio «MHULIMATINSALINA»):

F modynsayuu - yacmoma MoOynsyuu UuHeepmopa.

Udc Hom - HOMUHasIbHOe HarnpsiXXeHue 8 38eHe NocmosiHHO20 moka uUHeepmopa.

4.  BbinonHumb HacmpouUKy peayrnsimopos.
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lMpouedypy MoxHO npou3sodums 8 'aemomMamu4ecKkoM pexume', ‘nosrlyasémomMamuyecKoM pexu-
me' u ‘pydyHom pexume'. Boibop pexuma criedyem onpedesnisms 8 coomeemcemeuu ¢ 3adadeli onmumu3a-
Uuu Hacmpoek pezyrnsimopos.

Asmomamuyeckuli pexxum Haubonee 6e3onaceH, npedrofazaem eapaHmMupo8aHHOe Mosly4yeHue ade-
KeamHbIx pe3ysibmamos brazodapsi cobirodeHUr0 onmumaribHbIX COOMHOWEeHUU napamempos pasiuyHbIX
KOHMYypO8 pezynuposaHusi, paspewarouleli crrocobHocmu damyuka cKopocmu, Xxapakmepucmuk curio8oeo
KaHana. Pe3ynbmamei, Mofy4YeHHbIE 8 a8mMoMamu4YeCcKoM pexume, Mo2ym omu4yamesCcs om OnmumMaribHbIX
ecnedcmesue nospewHocmeli U3MePEHUSs, HEBO3MOXHOCMU 0becrneyqyeHus pexxuma Xo/10cmoeo xoda rnpu
asmomamu4eckom ornpedesieHuU napamempos dsuzamersis. B amom criyyae 8birofIHIemcsi KOPPeKyus Ha-
CMPOEK pezyrsimopos 8 roslyasmomMamu4ecKoM Uu PyYHOM pexume.

lMonyasmomamudyeckuli pexxum paccyumax Ha bosiee no020mossieHHO20 Moib308amerisi U peanusy-
emcsi 8 criyqae, eciiu Heob6xo0UMO Mosy4YUmb PacUUPEHHbLIE BO3MOXHOCMU peayiuposaHusi 8 0moesibHbIX
KoHmypax. B amom criydae Hacmpolika omoOesibHbIX napamempos pezyrisimopos onpedessiemcsl nosb30-
gamersieM 8 3agucumocmu om ocobbix mpebosaHuli K Ka4ecmay peaynupoeaHUs.

PyyHoU pexxum ucronb3yemcs, koeda Heobxo0UMO MOoTy4Umb Xapakmepucmuku 371eKmpornpusooa,
OmIuYHble om cmaHOapmHbIX. B amom cnydae nonb3oeamersis caMOCmMOsiImesibHO KOHMPOoUpyem coom-

HOWeHUe napaMempog 80 8Cex KOHMypax peaynuposaHusi

‘Aemomamuyeckuli pexxum’.

e B cmpoke PC (meHio «CIELMNATIBHBIE PEXWMbI / ABTOHACTPOMKA») ¢ nOMOWbIO yCmaHOo8KU
¢naca B/ M esibpamb mun HacmpoUliKu KOHmypa ckopocmu (¢ onmumu3sayueti no bammepsopmy 3-20
nopsidka - b, unu Ha MOHOMOHHbIU MPOUECC, coomeemcmeyrwuli bBuHOMUanbHOMY pacripedesieHUo
KopHel xapakmepucmu4eckozo nosuHoma - M);

e ycmaHosums ¢pnazu (MeHto « CIIELIMATIBHBIE PEXXUMbI / ABTOHACTPOWKA»):

- 'asmomamudeckul pacyem Ko3ghhuyueHmoes peaynsamopos’,
- 'asmomamuyeckul pacyem rnocmosiHHOU 8peMeHU 8X00H020 ghuribmpa 3adaHusi ckopocmu ',
- 'asmomamuyeckul pacyem oz2paHuU4YeHull 8bIXOOHbIX 3Ha4YeHUl peaynsimopos’;
e ycmaHo8UMb 3Ha4yeHue rOCMOsIHHOU epemMeHuU KoHmypa moka Tkm (meHio «HABOP TNAPAMETPOB /
PEIYJIATOP TOKA») e npedenax:
Tkm >= 2Tpwm,
20e Tpwm — nepuod modynayuu LLIVM.
Hanpumep, npu yacmome F modynsayuu 5000 y: Tkm >= 0,0004 c;

e ycmaHosumb 3Ha4YeHue nepuoda ornpoca dam4yuka ckopocmu T cuema (meHro «HABOP NTAPAMETPOB /

PEIYJIATOP CKOPOCTU»), pekomeHAyemoe Onisi UMIyibCHbIX 0amy4yuKo8 CKOpoCcmu C pasfuyHol pas-

pewaroueli crnocobHocmbio (cM. mabn.7.2).

Tabnuua 7.2.
Yucno nepuodos T cuema, c T cuema, c
8bIX0OOHO20 cu2Hasia am4uka (MuHUMyMm) (pekomeHOyemoe)
1000 0,001 0,002
5000 0,0006 0,001
10000 0,0004 0,0008
50000 0,0002 0,0005
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e ycmaHo8umb 3Ha4YyeHue rMocmosiHHoU epeMmeHU KoHmypa ckopocmu Tke (MeHio « HABOP NAPAMETPOB
/ PEYJTIATOP CKOPOCTU»), komopoe dormkHO ydosriemeopsimb 08yM yCri08USIM:
Tkc >= Tcuema, Tkc >= 2Tkm;
e ycmaHosumb 3HavyeHue MocmosHHOU epemMeHuU KoHmypa rnpomuso3[C Tka (meHro «HABOP [TAPA-
METPOB / PETYJIATOP NPOTUBO3AC»):
Tka >= Tke.

B amowm pexume nocrie usmMeHeHUs muria HacmpouUKu KoHmypa ckopocmu (b / M), nocmosiHHoU epe-
meHu bo2o U3 KOHMypo8 peayrnuposaHus, nepuoda obcyema Gamyuka cKkopocmu, napamempos dguza-
merns, napamempos cunosol Yacmu npeobpaszosameris npoucxodum asmomamu4decKkuli pacdem Koaghgu-
UuUeHmMoe rpornopyUoOHaabHOU U UHMezpasibHOU Yacmu peayrisimopos, MakCuMarsbHbIX 8bIXOOHbIX 3Ha4YeHUl
peaynsamopos, a makxe rnocmosiHHoOU epeMeHuU 8x00Ho20 churibmpa 3adaHusi. [lpu amom KoHmMyp moka Ha-
cmpausaemcs Ha nepexodHbili npouecc, coomeememayrowuti cmaHdapmHomy unbmpy bammepsopma
2-20 nopsidka, a KoHMyp ckopocmu - unbmpy bammepeopma 3-20 nopsidka unu 6uHoMuarbHOMy pac-
npedesieHuro (8 3agucumMocmu om 8bibpaHHO20 mura HacmpouUKu).

MakcumarnbHoe 8bixodHoe 3Ha4YeHuUe peayrnsmopa ckopocmu (PC max) coomeemcmayem rosiymopa-
KpamHoMy MOMeHmy dgu2amerisi.

MakcumanbHoe ebixodHoe 3HaveHue peaynsamopa 3C (P3O max) coomeemcmeyem HOMUHaIbHOMY

MOKYy HaMacHU4YU8aHuUs.

lNocmosiHHas spemeHu 8xo0H020 ¢hunbmpa 3adaHusi ckopocmu pasHa 4Tkc unu 9Tke 8 3agucumocmu
om 8bibpaHHO20 muna HacmpoUKuU KOHmypa ckopocmu. 3mo Heobxo0umo Ons npueedeHUsi nepexodHbixX
fpoueccos 8 KOHMype cKkopocmu K cmaHdapmHomMy eudy, coomeemcmsytowiemy unsmpy bammepesopma

3-e0 ropsiGka usiu MOHOMOHHOMY IPOUECCY.

‘Monyaemomamu4eckull pexxum’.

Bbibop napamempos 051 agmomamu4eckol Koppekuuu e obwem crydae onpedesisemcs npous-
80J1bHO. Hanpumep, kozda mpebyemcsi py4Hasi ycmaHo8Ka 8bIXOOHbIX 3HaYeHUl peayrsimopos, PEKOMEH-
dyemcs cnedyow,as nocriedosamesibHOCMb HaCMpPOUKuU:

e B cmpoke PC (meHio «CIMELIMATIBHBIE PEXXWUMbI / ABTOHACTPOUKA») ¢ noMouwbio ycmaHo8Ku
raza B/ M ebibpamb mun HacmpoUKu KOHmMypa cKkopocmu;

e ycmaHosums braau:
- 'asmomamudyeckul pacdyem KoaghpuyueHmMos peaynsamopos’,
- 'asmomamuyeckul pac4em rnocmosiHHoU epeMeHU 8X00HO20 ¢bunbmpa 3adaHusi ckopocmu ',
- 'asmomamuyecKkull pacdem o2paHu4eHUl 8bIXOOHbIX 3HaYeHULl peayiimopos moka’,

® CHAMb ¢hrnaau:
- 'asmomamuyeckull pacyem ogpaHu4YeHuUl 8bIX00HbIX 3Ha4YeHUl peaynsimopos ckopocmu u 3LC";

e yCmaHo8UMb 3Ha4YeHUsI MOCMOSHHbIX BPEMEHU KOHMYypPO8 peaynuposaHusi u nepuoda ornpoca dam4yuka
ckopocmu, cobnodasi COOMHOWEHUSI MeX0y HUMU, NMpueedeHHbIe 8bILE;

e ycmaHo8UMb MaKCuMaribHOe 8bIXOOHOE 3Ha4YeHue peayrnsmopa CKopocmu, onpedensirouiee nepezpysKy
npusoda o MOMeHmYy, MakCuMaribHoe 8bIXOOHOEe 3HadeHue pezaynsmopa rnpomueo3/[]C (PO max onpe-

dernssiem MakcumarbHbIU MOK HaMagHuU4YueaHusi dguzamersi);
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B amom npumepe HacmpoUku peayriamopoe fpu UsMeHeHuU murna HacmpouUKu KOHmypa ckopocmu

(6/ M), nocmosiHHOU 8pemeHuU 06020 U3 KOHMYpPO8 peaynuposaHusi, nepuoda obcyema damyuka CKOpPO-

cmu, napamempos dguzamerisi, napamempos cunogoli yacmu npeobpasosamersi npoucxodum aemoma-

mudyeckull pacdem KoaghgbuyueHmoes nporopyuoHanbHoU U uHmezpasnbHoOU Yacmu peaynsimopos, nocmo-

SAHHOU 8peMeHU 8X00H020 bunbmpa 3adaHusi CKOpoCcmuU, a MakKCuMalibHble 8bIXOOHbIEe 3Ha4YeHUs1 peayris-

mopoe ckopocmu u ripomueo3JC ocmaromcsi 6e3 usmeHeHuLl.

'Py4qHoll pexum’.

e CHAMb ¢hnazu:

- 'asmomamudyeckul pacyem KoaghpuyueHmMos peaynsmopos’,

- 'asmomamuyeckul pacdem rnocmosiHHOU epeMeHU 8X00HO20 ¢buribmpa 3adaHusi ckopocmu ',

- 'asBmomamuyeckull pacHem o2paHu4eHUl 8bIXOOHbIX 3HaYeHUl peaynssmopos’;

® yCmaHO8UMb 3Ha4YeHus KOSCf)d)UL{LIeHmOS I'IpOI'lOpuUOHGﬂbHOlj u UHmeepaanoU yacmu Kaxoo20 peey-

nsmopa;

e YCMaHOBUMb MaKCUMasibHbIe 8bIXO0HbIE 3HAYEHUSs Pe2yrisimopos;

e yCcmaHo8UMb 8EJIUYUHY MOCMOSIHHOU 8peMeHU 8X00H020 ¢huribmpa 3adaHusi CKopocmu;

e ycmaHosumb repuod orpoca damyuka CKOpoCcmu;

B amom pexume He npoucxoOum asmomamu4deckul pacyem Ko3ghhuyueHmoe8 rnponopyuoHansHou u

UHmMeapanbHolU Yacmu peaynsmopos, NMOCMOSIHHOU epeMeHU 8X00H020 ¢bunbmpa 3adaHusi ckopocmu U

MakcumaribHbIX 8bIXOOHbIX 3Ha4YeHul peeyrnamopos. MCI'IOJ'Ib3yI'OleCFI 8ce 88e0€eHHbIe 8PYYHYIO Nnapamempsbl.

B 6onbwuHcmee criyyaeg moxem 6bimb peKoMeHO08aHO UCMO/Ib308aHUe 'Moslyasmomamu4ecKozo’

pexuma HacmpouKu.

3KcrepumMeHmasbHas OUEHKa npasusibHoCMuU HacmpoUKU peayrisimopos.

lpasunbHOCMb HacmMpPoOUKU peayriamopo8 MOXHO OUeHUmb o credyrouum nokasamersnsam pabomsi

anekmpornpusooda:
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B koHmype ckopocmu rnipu ompabomke cmyrneH4Yamozo 3adarouie2o 8030elicmeusi nepexodHbIe rpo-
ueccbl '8 Manom' (kozda peaynsimopbl He 8x005im 8 «HachklujeHue») QOIMKHbI cOOMmeemcmaeosamb
cmaHOGapmHou ¢popme punbmpa bammepsopma 3-20 nopsidka (puc.7.1.a) unu 6uHomuanbHOMy pac-
npederneHuto (puc.7.1.6).

lMpu exox0eHUU 80 8MOPYIO 30HY peaynuposaHusi ckopocmu (fpu ocrabneHuu nossi) O0/KHbI om-
cymcmeogamb UCKaXeHUsi 8 ¢hopMe moka, Ymo 2080puUmM O MpPasuribHOCMU HacmpoUKu KoHmypa
3LC u koHmMypa moka.

lNpu ompabomke Hynegozo 3adaHusi Mo ckopocmu Ogueamersib QO/MKEH pasgueamb MoMeHm, Goc-
mamouyHbIl 05151 GhuKcayuu NonoxeHus: eana. B amom pexume 0osmkHO omcymemeosams 'OpoxaHue’
garna O0gueamerisi U UCKaXxeHUsi hopMbl MoKa, Ymo 2080puUMm O npasusibHOCMU HacmpolKu peayrisi-
mopos 0nsi mpebyemouli QUHaMUKU 3r1IeKmponpueoda.

o eudy nepexodHbix npoyeccos '8 MasoMm' rpu Habpoce/cbpoce 3adaHusi MO CKOPOCMU MOXHO Cy-
Oumb 0 npasubHOCMU ornpedenieHuUs 8e/lUYUHbI MPUBEOEHHO20 K 8asy 0gu2amersisi MOMeHma UuHep-

yuu J u sHecmu Heo0bxo0UMYO KOPPEKUUI 3mo20 napamempa (cm. puc. 7.5).
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Puc.7.1. lNepexodHble npouecckl 8 31eKmMpornpusode rnpu UsMeHeHUU 3a0aHusl «8 Masiom».
Habpoc/cbpoc 3adaHusi no ckopocmu 2pad/c Ha ypoeHe ckopocmu 48pad/c.

Mnuom=30Hm, Nr Hom=95306/muH, Tkc=0.002c.

w, pag/c

100

50

\

\

\
\
\

\

I
™~

\

0 200

400 600 800 t, mC

0 200

400 600 800 t, Mc

a) Hacmpolka koHmypa ckopocmu

Ha ¢punbmp bammepeopma 3-20 nopsidka

w, pag/c

100

50

T~

\
\
\
\
\
\
\

0 200 400 800 t, Mc

L

0 200 400 600 800 t, mMc

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

Puc.7.2. lNepexodHble npouecchl 8 351eKmpornpusode rnpu UsMeHeHUU 3adaHus «8 60/1bWOoM».
lyck Ha 100pad/c, pesepc, ocmaHos, Mmax=2MHom.

Mnuom=30Hm, Nr Hom=95306/muH, Tkc=0.002c.
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Puc.7.3. lNepexolHble npouecchl 8 3nekmpornpugode rpu U3MeHeHUU Hazpy3KU.
Habpoc/cbpoc momeHma Hazpy3ku MH=30Hm Ha yposHe ckopocmu 10pad/c.
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Puc.7.4. lNepexodHbie npouecchl 8 31eKmpornpugode rpu U3MeHeHUU Hagpy3Ku.
Habpoc/cbpoc momeHnma Hazpy3ku MH=30Hm Ha ypoeHe ckopocmu 100pad/c.
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8) ycmaHosrneHo 3HadyeHue napamempa J=0.5J08. PekomeHdayus: ysenu4ums J.

Puc.7.5. lNepexodHbie npouecchl 8 ariekmporipusode npu Habpoce/cbpoce 3adaHusi no ckopocmu 2pad/c Ha

yposHe ckopocmu 48pad/c 0nisi pa3nuyHbIX 3Ha4YeHUl napamempa J.
MHom=30Hm, Nr Hom=95306/muH, Tkc=0.002c.
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7.4. Hacmpolika mexHo/102Uu4eCcKo20 peaysissmopa.

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
usnu easa, memrepamypbl U m. 0.) uru 0amyukKOM yarioebiX nepemew,eHul, ycmaHo81eHHbIM Ha 8arly 08u-
eamerns uniu mexHosoa2u4ecko2o mexaHudma. CueHan obpamHoU ces3u cpasHU8aemcs ¢ cueHanom 3ada-
Husi, hopMuUpyemMbiM Ha OOHOM UJU HECKOJIbKUX aHano208bix U/unu fo2udeckux exodax, u rnocmynaem Ha
8x00 peeaynsmopa. Ha ebixo0e peaynsmopa ¢opmupyemcsi 3adaHue o ckopocmu unu MomeHmy dguea-
meris, mocmynarowee 80 8HyMPEeHHUE KOHMYypPbl pe2ynupoeaHusi 351ieKmpornpusoda.

Hacmpotika exo0oe 0nsi esoda cuzHanos 3adaHusi U 0bpamHOU C853U B8bIMOMHAEMCS C MOMOWbIO
meHo «MHWLIMATIN3ALIMS / YIIPABIIEHWE» u «MHULIMATIN3ALMS / HACTPOUKA BXOLOB» (cm. n. 9).
BkriroyeHue U 8bIK/IOYEHUE meX. peaynisimopa 6binosiHsaemcs: napamempom TexPeaynsmop 8 meHwo «HA-
EOP MNAPAMETPOB / TEX. PEIYJIIATOP». Bbibop peaynupyemol nepemeHHol (mexHoroauyeckas nepe-
MeHHasi Unu yarioeoe roJIoxKeHuUe) U rnepekmodyeHue exoda obpamHol ¢esa3u Ha coomeemcmeywull UH-
mepgbelic ycmaHasnusaemcsi napamempom Bxod TP_TII/Ar. [Npu 8biknitoyeHUU mex. peaynsmopa cueHall
3a0aHusi nodaemcsi HernocpeodCM8EHHO 8 KOHMYP peaynuposaHuUsi CKOpocmu uniu MoMeHma dsuzameris.

Xapakmep usMeHeHUsT mexHoI02u4yeckol nepemMeHHol 8 npouyecce pezynuposaHusi ornpedensemcs
8blbpaHHOlU cmpykmypou u HacmpolkoU rnapamempog mex. peaynsamopa (cm. meHro « HABOP MAPAMET-
POB / TEX. PEIYJIATOP»). Peaynsmop umeem mpu COCMas/srouux: npornopyuoHanbHyto — Kn mp, uH-
meeparnbHy — Ku mp u dugbgbepeHyuarnbHyo — K@ mp, ux HasHadyeHue rnpedcmasneHo 8 mabn.7.3. Ha ebl-

xo0e peayrnsamopa rnpedycMompeH HenuHelHbIU 3reMeHm ogpaHUYeHUs.

TEX. PEIYIIATOP

| |

| |

: > Kn1p TP max :

I TP max |

| + |

3alaHue  + | + 3adaHue
—3»( ) » KnT » 1/S L1
T/Ar Ty P A S Ne/M

[ [

obpamHas : > Kntp—» S :
cesi3b | |

[ |

Puc.7.6. Cmpykmypa mexHO0au4ecKkoao peaynsamopa.

OzpaHu4eHuUs 8bIXOOHO20 CuzHana pezynsmopa (napamempsi TTPmax, ¥TPmax) ucnonb3ytomcs
npu Heobxodumocmu ycmaHo8Ku npedesios U3MeHeHUs1 3a0aHusi 1o CKoOpocmu uniu MoMeHmy dguaamers.

Hanpumep, npu peeynupogaHuu dasrieHusi C roMOWbI0 UeHMPOBEXHO20 Hacoca eepxHuli npedesn
3adaemcsi Ha ypoeHe HOMUHarbHOU 4Yacmombl epauwjeHusi Hacoca, m.K. ecredcmeue Kkeadpamu4yHoU Xa-
pakmepucmuku MoMeHma rnpu 6oree 8bICOKUX CKOPOCMSsIX npoucxodum nepeepy3ka 0suzamerns. HuxHul
npeders, Kak rpasusio, ycmaHasuearom Ha ypoeHe He Huxe 1/3 HoMuHanbHOU Yacmomabl epawieHuUsi 0ns
npedomepawieHus1 81IeHUS MoOMaxa.

3HayeHus napamempos TTPmax, YTPmax Mo2ym umems pasHble 3HaKu, ecriu 8 Mpouecce peaysiu-

posarusi mpebyemcsi UsMeHeHUe HarnpagieHusi CKopocmu unu MoMeHma dguaamerisi.
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Tabnuua 7.3.

Cocmae-
nsrowast HasnayeHue CuzHan 3adaHus Peakyus

peaynsmopa

6onbLue
T

_—_— Kn tp
.L

MeHblLLe

Ycmaraenueaem rpornopyuoHasnbHyr 3a-

sucumocme peaynupyemol nepemMeHHol om

Kn

Gonblue
T
Kn tp
!

8€/1UYUHbI paccoariacoeaHusi Mexoy cugHa-

namu 3adaHusi u obpamHol ces3u

MeHbLue

Gonblue
T
Ku 1p
{
MeHbLLe

YcmaHasenueaem 8peMA peaKuyuu Ha usme-

HeHue cueHarsos 3adaHusi u obpammHol ces-

Gonblue
T
Ku 1p
.L
MeHblLLe

3U, KOMIeHCcUpyem cmamuyecKyro rnoapeu-

HOCMb pecyrnupoeaHus

Gonblue
T

Koppexkmupyem xapakmep U3MeHeHUs pe- Kato
2

eynupyemou rnepemeHHoul nymem oughghe-

MeHbLue

Ko

6onblue

T

-——-  KaTp
{

PEHUUPOBaHUS €6 OMKITOHEeHUSI

NN TN T

MeHbLue

Hacmpolika cocmasnsowux mex. peaynsamopa 6bIfoIHAemMcs Ha OCHO8aHUU OUEHKU rnogedeHusi

peeynupyeMOL'l nepemeHHoCI 8 pasJ/iu4HbIX cumyauusx:

lpu3Haku 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 nepeMeHHOU Ha ycma- | Yeenuyums 3HayeHue napamempa Ku mp

Hosuesweecs 3Ha4eHue.

HecmabunsHocmb u KonebaHusi peaynupyemol nepeMeHHol | YMeHbuwums 3HayeHue napamempa Ku mp

Apelip peeynupyemol nepemeHHOU OKOIO ycmaHosuswez20- | Yeenu4yums 3HayeHue napamempa Kn mp
CA 3HaqyeHuUs1 npu MeOneHHbIX USMeHeHUsIX 3adaHusi uniu Ha-

epy3ku rpu docmamoyHo 6071bwWoM 3HaveHuU Ku

MedneHHas peakuusi Ha U3MeHeHue peaynupyeMmoli nepe- | Yeenudums 3HaYeHue rnapamempa Ko mp

MeHHol Hezasucumo om yeenudeHus Kn,

Bonbwoe nepepeaynuposaHue npu usmMeHeHUU 3adaHusi

HecmabunsHocmb U KonebaHusi peaynupyemol nepemMeHHol | YMeHbuwums 3HayeHue rnapamempa Ko mp

He3asucumo om ymeHbweHus Kn
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B mabn. 7.4. npusedeHbl npumeps! peakyuu Ha cmyrneH4Yamoe UsMeHeHue 3adarouweao cuzHana
MpuU pasnuyHbIX HacmpouUKax MexHO102U4eCcKo20 peayismopa.
Tabnuua 7.4.

Hacmpolku 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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7.5. Ucnonb3o0eaHue pexxuma o2paHU4eHUs1 memrna mopMOXeHUS].

Pexxum oepaHu4eHuUs memra mopMOXeHUsT Moxem bbimb UCMO/Ib308aH 8 MeX Criyqasix, koeda Heob-
XOOUMO 8bIMOSIHUMb MOPMOXEHUE B8bICOKOUHEPUUOHHO20 MexaHusma b6e3 pacceusaHusi sHepauu mopMo-
JKeHus 8 bannacmHOM pesucmope unu Kkoeda MowHoCMbe pe3ucmopa ozpaHu4vyeHa. BkroveHue e pabomy
0aHHOe20 pexuma obecrieyusaem agmomamu4yeckuli KOHmMPOosIbL meMna 3amedsieHUs makum obpa3om, 4mo-
6b1 8038paliaeMasi 8 38€HO MOCMOSIHHO20 HaMNPSKEHUsST KUHEMUYecKasi 3Hepausi HagpysKu He ripusodura K

3apsidy KOHOeHCcamopoe8 8biuie ropoea cpabambi8aHus 3awWiUumbl OM MepeHarpPsKeHUs.

BrumaHue! Pexxum delicmayem mosibKO rpu 3aMKHYMOM KOHMype peaynupoeaHusi CKOpocmu.

BrumaHue! [Jeticmsue pexuma asmomamu4decku 6n0KupyemCH rnpu akmusu3ayuu 00H020 U3 8Xx0008

bbicmpodelicmgyrouieao aHano2o8o20 uHmepgetica (VIN3 unu CIN3).

Paboma anekmporpugeoda rpu 6KHYeHUU OaHHO20 pexuma npoucxodum fo credyruemy anzo-
pummy:

o [locne nocmynneHust KOMaHObl Ha MOPMOXeHUe 3aMedrieHUe Ha4yuHaemcs npu ycrios8uu, Ymo 3adaHHasi
CKOpOCMb MeHble hakmudeckol U npomekaem ¢ MeMoM, yCmaHOo8IeHHbIM 3a0amyuKoM UHMEHCUS-
Hocmu;

0 Ecnu ebinpsimneHHoe HarnpsikeHue ripesbicum genuduHy Udc Hom +15% (no ymondaHuto 620 B), mo
npouecc 3amedneHuUs npuocmaHaeueaemcs;

0 Ecnu 3adaHHasi ckopocmb MeHbWwe hakmuyeckol U 8bINPsSIMIEHHOE HarpsiXkKeHue CHU3UIock 00 eesu-
4yuHbl Udc Hom +10% (no ymonyaHuro 594 B), mo pexum 3amedneHusi 0306HO8/IemCs;

0 3asepweHue mopmoxxeHus npoucxodum rpu pageHcmse 3adaHHoU U hakmu4eckol CKopocmu.

Ucnonb3oeaHue daHHO20 pexuma 803MOXHO COBMECIMHO CO COPOCOM 3HEpPauUU MOPMOXEHUSs 8 barl-
nacmHbil pe3ucmop, fnpu 3mMoM 8peMsi MOPMOXeHUs cokpaujaemcs. Ecnu e npoyecce mopMoxeHusi 3a-
wumoll y3na cbpoca sHepauu obHapyxusaemcsi rnpesbiweHue npedesio8 Ucronb308aHusi bannacmHoeo
pesucmopa, mo pe3ucmop asmomMamu4yecKu OMK/Yaemcsi, Ho Mpueold He briokupyemcsi u ¢hriaz 3awumsl

R (cm. 11.4.2.3) He 8bicmassisiemcs, mopMoXeHue rpodornkaemcsi MosibKo 3a cHem ogpaHudYeHust memna.

B mex cnyyasix, koeda ripu ucnosib3o8aHuU aHHO20 pexuma 8 rnpouecce mMopMoxeHuUsi cpabameiea-
em 3awuma om rpesbiueHus HanpshkeHus (pnae H 8 cmpoke cocmosiHusl), pekomeHOyemcs yMeHbW UMb
UHMEeHCUBHOCMb MOPMOXeHUsT ¢ nomMowbio napamempa T omm 6 meHwo «CMNELNATIBHBIE PEXKUMbI /
OrP. TEMIA TOPMOXXEHUSI».

Ha puc.7.7 npueedeHb! ocyunnospammbl HanpskeHUs Ha koHOeHcamopax ¢unbmpa Ude u ckopo-
cmu dsueamernsi Nr, rosnydyeHHble Npu pesepce MexaHu3Ma C UCIOb308aHUEM Pas/iUuyHbIX crnocobos mop-
MOXEHUSI:

a) — MopMOXXeHUe ¢ pacceusaHueM sHepauu 8 bannacmHoM pesucmope bosbwol MowHocCmu;
6) — KoMOUHUpPOBaHHbILU €riocob ¢ OspaHU4YeHUeM memra u Uucrofib3osaHueMm basiiacmHo20 pesucmopa
masol MowHocmu;

6) — MOPMOXKeHuUe C UCrioJib308aHuUeM maoJibKO oepaHu4YeHuAd memria.

Ha pucyHkax 6) u 8) om4yemnueo 8UOHbI y4acmKu C rMOCMOSIHHOU CKOPOCMbio, Onsujuecss 00 CHUXe-

Husi Upc 0o yposHsi 594 B.

73




74

BkrioyeHune GannactHoro peauctopa

Puc.7.7. Ocuunnozpammsl pegepca 3nekmponpugoda rnpu Ucrob308aHUU PasnuyHbIX crnocoboe

MOPMOXKEHUS.
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7.6. Ucnonib308aHuUe pexuma caMornumaHusi 3a c4em 3Hepauu MOPMOKEHUSI.

Pexum camonumarus (Cl) npedHasHayeH Ona noddepxaHusi pabomocrocobHocmu U yrnpasnisieMo-
cmu npugoda npu Kpamko8peMeHHbIX npoeanax unu npornadaHuu HanpspKkeHus numaroweld cemu. Peanu-
3ayus pexuma CI1 ocHogaHa Ha UCMOIb308aHUU KUHEMUYeCKoU 3Hepauu, HaKoMmeHHOU Hagpy3kou U 803-

gpawaemoli 8 UHBEPMOP MPU 4YaCMOMHOM MOPMOXKEHUU.
Pexxum CI1 moxxem ucronb308ambcsi 05151 8bIMOSIHEHUST CeOYWUX QYyHKUUU:

0 [lpeodoneHue KpamKospeMeHHbIX P0o8asos 8 numarowel cemu.
B amowm criydae npugod AormkeH Kak MOXHO Q0fibwie epauwjambCsi, UCMOMb3ys ocmasuwulcs 3anac aHep-
euu Ha noddepxaHue 3adaHHO20 yPOBHS BbINMPAMIIEHHO20 HanpsikeHus Udc ¢ yenbto npodormkums pa-

6omy ripu eoccmaHosersieHuU rniumatHus.

0 AeapuliHbIli ocmaHo8 fpu OMKIIYEeHUU cemu.
B amowm cny4ae N4 GosmkeH ucrnone308ame 3anac KUHeMuUYeckol aHepauu 01151 8bINOfIHEHUsT bbicmpo2o

yrnpasnsemozao 3amedreHusi npusoda o e2o rosIHO20 0cmaHosa.

Ans adanmayuu K ycrosusiM UCrosnb308aHUs pexxuma rnpedycMompeHa epynna rnapamempos, Ha-
xo0suuxcsi 8 meHto « CIIELIMATIBHBIE PEXXKUMbBI / CAMOTMUTAHUE ». Ucnonb3ogaHue pexxuma 803MOXHO

MOsIbLKO r0CIe €20 8KITIOYEHUST ycmaHoeKoul napamempa Pexum CIT BKJI.
Pexum delicmeyem moJsibKO rpu 3aMKHYMOM KOHMYype pe2ysiupogaHusi CKopocmu.

lpu paspetueHuU ucnonb308aHUsA pexuma OH ecmynaem 8 delicmeue Mpu 06HapyXeHUU MOHUXeHUSs
8bIMPAMITEHHO20 HanpsixeHus Ha 156% o cpasHeHuto ¢ Udc Hom. [pu amom ebinosnHsaemes crnedyrowas ro-

crnedosameribHocmb Oelicmeul:

0 HayuHaemcsi YacmomHoe MopMoXXeHuUe dguzamerisi C UHMeHCUBHOCMbI0, onpedesnisiemMoll napamempom
Ten (napamempbl 3a0amyuka UHMEHCUBHOCMU Uz2Hopupyromces). [eusamens nepexodum 8 2eHepa-
MOPHbIU PEXUM U SHEP2UST MOPMOXKEHUS Yepe3 obpamHble OUOOblI UHBepmopa 3apsixxaem KoHOeHcamo-
pbl ¢hunbmpa 36eHa MOCMOSIHHO20 HarpsixeHusi. 3apsid npodormkaemcsi 0 YpPOBHS, yCMaHOBIEHHO20

napamempom Udc Hom.

0 CHuxeHue Yyacmombl 8bIX0OHO20 HarnpsxXeHus uHeepmopa rpuocmaHasesiueaenicH, I'IpUGOO nepexodum

8 dgueameribHbIl pexxum pabomsi 00 06HapyxeHUs1 criedyroueao MoHWKeHUs1 HanpsixeHuss Udc.

0 Takue yukrnbl nosmopsiromcs 00 80ccmaHo8/IeHUs numaHusi uniu 0o MoMeHma, Koada 3arnaceHHasi Ha-
epy3kol sHepeausi 6ydem uspacxodoeaHa u Udc noHusumcsi 6onee yem Ha 20% om Udc Hom. [Npu obHa-
Py>KeHUU nosbiweHus1 HanpskeHust 0o yposHst Udc Hom 8binosiHsaemcs ebidepxxka epemeHu 1 ¢, Heobxo-
Oumasi 0115 OUeHKU ycmodl4ueocmu eoccmaHosrieHus numarusi. [ocne amoao npueod nepexodum K 3a-
sepuweHuro pexxuma CIl1. Ecniu xe numaHue He 8occmaHo8uriocb 00 MomeHma cHuxeHusi Udc 6onee yem
Ha 20%, mo uHeepmop briokupyemcs u hopmupyemcsi ¢onae 3aujumel om HedornycmuMo20 MOHUXEHUS

HanpsikeHust L.

0 [flelicmeus npu 3asepweHuu pexuma CI1 npoussodsmcs e 3agucumocmu om criocoba, 6blIbpaHHO20
napamempom Bbixod CI1. Ecriu ycmaHoseneHo 3Had4eHue OCTAHOB, ebirnonHsemcs ocmaHos 0guaa-
mersis ¢ UHMeHcUBHOCMbI0, onpedensemMol napamempamu 3adamyuka, rnocse 4yez2o npeobpasosamerib

6170Kupyem0ﬂ u ebidaemcsi qbnae 3awumesl om HeaOI'InyTIUMOZO TIOHU>KeHUSA Harlps>XeHUsl. Ecnu 6bl6pa-
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Ho 3HadeHue 3AOAHUE, npu ebixode u3 pexuma Cl npueod ompabambsieaem mekywjuli cugHarn 3ada-

HUA.

Ha puc. 7.8, 7.9 npusedeHbi ocyunnoepammbl HanpskeHuss Ude u ebixodHol Yacmomel Fs nipu pa-
bome anekmponpugoda 8 pexume camornumaHusi ¢ pasiuyHbIMU criocobamu e2o 3asepuieHusi. Vicronb3y-

romcsi napamempsi 3adamyuxka uHmeHcusHocmu: Tp1 =0.5¢; Tm1=2.0c.

Udc, V Fs, Hz

OmkrnrodeHue numaHusi Boccma+osneHue numaHusi

600 60

Y

400 \_\_\W 40
V\—\MANM\—-MMWMW

> \ 20

0.0 1.0 2.0 3.0
t,c

—

Puc.7.8. Ocuurnnoepammbl pexxuma camornumanusi.
lMapamempsi pexuma: Ten = 0.2 ¢, Beixod Cl1 = OCTAHOB.

Udc, V Fs, Hz
600 /\ 60
WW«MWWWVW
jwi:l MMMJ Y WS
\
T /
N /
400 \ > 40
\
\f\\ /
L. /
‘K\WWWWNWW__/

200 20
0 0
0.0 1.0 2.0 3.0
t,c

Puc.7.9. OcuurnnoepamMmbl pexxuma camornumanusi.

lNMapamempsi pexxuma: Ten = 0.2 ¢, Bbixod Cl = SAHAHUE.
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7.7. Ucnonb3oeaHue pexuma «llroxasi» cemby.

HasHayeHue OaHHOU byHKUUU - pacwupeHue obsacmu npumMeHeHus1 rpeobpasosamersnell Yyacmo-
mbl 3@ cHem Mo8bIWEHUST UX MOMexXoycmouyugocmu 8 ycnogusix pabomsl om HecmaburibHbIX, «Criabbix»
numarowux cemed.

Pexum obecrnieqyusaem coxpaHeHue pabomocrnocobHocmu anekmponpusoda rnpu:

- OnumersibHbIX CHUXEHUSIX 8bIMPsMIIeHHO20 HanpsikeHust 0o 378 B (-30% om HOMUHanbHO20 3HaYeHus Ha-
npsixeHuss Ha koHOeHcamopax unbmpa Udc Hom = 540 B npu HOMUHarbHOM HanpsbkeHuu mpexgasHou
numarowet cemu 380 B 50 'y);

- Ipu KpamkospeMeHHbIx (0o 200 mc) nposanax ebInpsaMIeHHO20 HanpsikeHus ¢ 378 B 6o 270 B (-30...-
50% om Udc Hom).

lpu dnumensHocmu npoeana HanpsxeHuss Udc Huxe 378 B bornee yem Ha 200 mc, a makxe rpu
docmuxXKeHuUU HUXHeao ypoeHsi 270 B uHeepmop b6iokupyemcsi, 8 CmpoKe COCMOSIHUS yfbma yrnpasrieHusi
uHOUUUpyemcs hriaz oWUubKU Om MOHWXEHUSI HanpsiKkeHus L.

Pexum esodumcsi 8 delicmeue nepesodom rnapamempa «llrnoxas» cemb 8 meHo « CIELINATIb-
HBIE PEXXUMBbI / «[1/TOXAS1» CETb» 6 cocmosiHue BKJI.

Brumanue! Vicrionb3oeaHue GaHHO20 pexxuma rpu OMKIIOHEHUSIX HarpspKeHusi numarowel cemu,
npesbiwarowux npedesnsi, ycmaHosneHHbie FOCT 27803, He ecapaHmMupyemcsi CoOXpaHeHUe 8CeX 3asi8leH-
HbIX peayrnupo8OYHbIX XapakmepucmuK 3rekmpornpueoda 8 OmHoWeHUU moYyHocmu noddepKaHusi CKoOpo-

cmu u MomeHma 0guzamerisi.

7.8. Ucnonb3oeaHue 6bicmpodelicmeayrouje2o aHasi0208020 8x00a.

UHmepgbelic ¢ buicmpodelicmeyowum aHanoeo8biM 8Xo00M npedHasHavyeH 05151 YMeHbUWEHUSs 8pe-
MeHHOU 3adepxxku nepedayu cueHana 3adaHusi Ha 8xod peaynsamopa ckopocmu ¢ 3 mMc 8 ba3o8oM ucCror-
HeHuu 3r1B do 0.5 mc 8 ucnonHeHuu ¢ bbicmpodelicmayrouum aHano2o8biM 8xodoM. pu 8bIKIYEeHUU pe-
aynsimopa cKkopocmu 8x00 MOXem UCnosib308ambcsi 071 8600a cuzHasa 3adaHusi MOMeHma.

B cpasHeHuu ¢ 6a3oebim ucriosiHeHue 14 ¢ 6bicmpodelicmeyowum aHano0208bIM 8xo0oM obecrie-

yusaem cnedyruwue QuHaMu4yecKue xapakmepucmuku rpugoda mMouwHocmero 0o 30 kBm™:

Mapamempsi 14 Hanu4ue lMonoca nponyckarnus | [lonoca nponyckaHus
U amuuka ckopocmU b6bicmpodelicmesyio- KOHmMypa ckopocmu KOHmMypa ckopocmu
weeo uHmepghelica ro amnnumyoe, 'y rno gpase, Iy

JC: uHkpemeHmaribHbIU, Hem 30

10000 umn. Ha o6opom 60

Tkec =1.5mc Ecmb 45

LC: uHKkpemeHmarbHbIU, Hem 40

50000 umn. Ha obopom

Txe =1mc Ecmb 80 65

* 0ns anekmponpueodoe MowHocmbio cebiwe 30 KBm rosioca nponyckaHusi KOHmypa CKopocmu Ha pea-

laMeHmupyemcsi.
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KoHcmpykmueHo 6510k uHmepgbetica ¢ bbicmpodelicmsayrowuMm aHano2o8biM e8xodomMm npedcmas-
nsem cobou nnamy pacwupeHusi EC5, ycmaHaenueaemyo Ha uHmepgetcHyto nnamy 4. Nnama EC5
obecrnieyusaem rooknNOYeHUe UCMOYHUKa 3adaruweao aHano208020 cugHana HanpsxeHus 0..x10 B (8xod
VIN3), mokoegozo 3adarowezo cueHana 0..20 MA (8xod CIN3) unu 3adarowe2o nomeHyuomempa (Ha 8xo0
VIN3 c ucrionb3o8aHuem 8CmMpoeHHO20 UCMOYHUKa OrnopHo20 HanpsixeHuss +2,5 B (8bixod REF2.5V)). Kpo-
Me yripaensouwux exodos Ha nrname EC5 npedycmompeH exod obpamHoU €es3uU o CKOpocmu om UHKpe-
MeHmasibHO20 UMIYJIbCHO20 3HKoOepa ¢ OybnupyrowumMu 8bIXOOHbIMU CugHanamu. Bce nepsuyHbie uenu
B8XO0HbIX U 8bIXOOHbIX cU2Hasio8 Ha rname EC5 umerom 2anbe8aHUYECKy0 pa3esisaKy om rpoueccopHo2o s0-

pa u dpyaux epynn cugHamino8 ¢ MakcumarbHbIM paboyum HanpsxkeHuem usonsayuu 560 B.

9
L] L]

Puc. 7.10 lNnama pacwupeHus EC5.

lNpu nodzomoeke K ucrosib3osaHuo uHmMepghelica bbicmpodelicmsyrouje2o aHa0208020 8xoda
Heobxo0uMmo 8bInonHUMb criedyrwyto nocraedosameribHocmes delicmeul:
e Ha 6a3sosyto uHmepagpelicHyro nnamy MY ycmaHosums nnamy pacwupeHusi EC5 (puc.7.10);
e BbinonHume Modko4eHUe yrpasnisouux cugHamoe u cueHanose obpamHol cessu;
e BbinonHums HacmpoUKy cO0mMeemcmasyrue20 aHasa0208020 exooa.
lMpu ycmaroeke nnamsbi pacwupeHusi cobnodams npasuna 3auumsi 0mM cmMamu4yecKo2o 371eKmpu-
yecmea. Ha uHmepdbelicHyro niamy ycmaHosums Yembipe cmouku ebicomoul 11 mm. LLmbipu pasvema
X12 nnamei EC5 coemecmums ¢ eHe3damu pasbema X12 uHmepgbelicHOU nnamsl, 6Cmagsumes WmbIpu 8
eHe30a do ynopa, usbezas nepekocos. 3achukcuposams namy YemblpbMs eauHmMamu M3 e pesbbosbie

omeepcmus CImMoex.

BHumaHue! YcmaHoeKy u nodkmoyeHue nnamsl pacliupeHUsi 8bIMoIHSIMb MOJIbKO MOC/Ie OMKITIOYEeHUS rpe-

obpasosamersiss Yacmombl om numatroweti cemu u nosHo2o paspsda wuHbsi DC.

lNodkrnroveHue yripasnsaouwux cueHanos K nname ECS ebinonHssemcsi coanacHo cxeme puc. 7.11.
lModkno4YeHuUe cueHanoe damuyuka ckopocmu u Oybrupyrowux cueHano8 sHkooepa — aHasn02u4yHo .
6.5. (Puc. 6.2, 6.5)
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HugppepeHyuarnbHbili VIN3+
aHanoeosbil cuegHan (O ..+/-10 B a . VINS- 2 MOm
HanpsixkeHus 3adaHusi A 7
L 1.7 com3 —<|7
1.8 SHIELD _I
_-|=— - 4,7 HO
500 Om
—0O—
Tokoeblli cueHan  0.. 20 MA CIN3+
3adaHus 4...20 MA CINS-
. com3 17
1.8 SHIELD __l_
,,,,,,,,,,,,,,,,,, —O—
ml XX = 15 25vReF *25V
I I
h— —— 1.6| com3
TMomeHyuomemp ] e
0,5-10 kOm \ 1.3 VINT+
- VINT-
SHIELD __|_

Puc. 7.11 lNodkrnroveHue yripasnsouux cuaHanos K rnname pacwupeHusi ECS.

Hanuyue nnamei pacwuperusi EC5 pacno3Haemcsi cucmemol agmomamu4ecku. Akmuesu3ayusi u
Hacmpolika aHanozo8bix 8x0008 VIN3 u CIN3 803moxHa moribKo nocsie rnpasuribHol ycmaHo8KU riamei.

Hacmpotika 8x0008 8bIroHAemcs ¢ momMowibio MeHto «MHWLIMATIN3ALINS / HACTPOWKA BXO-
OB / AHAJIOIOBbIE BXO4bl». Akmusu3auyus ucrornb3yemoe2o 8xoda 8bIMoHAemcs nymem ebibopa e2o

pyHKYUOHaIbHO20 Ha3Ha4YyeHus1 — 3adaHue o ckopocmu (Nr+) unu 3adaHue no momeHmy (M+).

Brumarue! Akmusu3ayusi 00Ho20 u3 aHanoz2o8bix exodos VIN3 unu CIN3 asmomamuyvecku briokupyem uc-
rnonb3oeaHue nobbix Opyaux aHano208bIx 8x0008 U Ux codemaHul (KomrnekcHoe ynpasneHue). OdHospe-

MeHHoe ucriosib3o8aHue 8xo008 VIN3 u CIN3 makxe He803MOXHO.

Hopmanusayus ynpaensrouie2o cusHana ebinosiHIemes: nymem egoda 3Ha4eHuUl coomeememeyio-
wux yposHeli 3adaHus 8 KpaliHux moykax xapakmepucmuku (TNr max / ¥Nr max unu TM max / ¥M max)
Mexx0y KOmopbIMU xapakmepucmuka fiuHelHa. B omnudue om Opyaux aHasno2o8bix 8Xxo008 «30Ha Heyys-

cmeumesibHocmu» He ripoepaMmupyemcH.

79




8. [lynbm ynpaeneHus.

/ N

PEXUM/

BBOA

& J

Puc. 8.1. Obwul eud nynbma yrnpasneHus npeobpazoeamesiss Hacmomeail.

C nomouwibto nynbma ynpasneHus 8bifofHSIoMCSs rnpouedypbi npocMompa u pedakmuposaHus napa-
Mempoe ariekmponpueoda, 3aryck U KOHMPOJIb PEXUMOE €20 pabomel.
8.1. Cmpykmypa uHghopmayuu, omobpaxaemol Ha XXK—Oucnnee.

B sepxHeli cmpoke — cmpoKe UHOUKauuu cocmosiHUsi — omobpaxaromcsi ¢hriazu 3aujum, obmeH-

HbIX CU2HasI08 u pexxumos pabomei sr1ekmponpugoda.

B HuxXHel cmpoke — cmpoke uHOUKayuu napamMempa — omobpaxarmcsi napamempsl 371€KMpo-

npueoda, nepemeHHble U 3a20/108KU MEHIO.

Homep pedakmupyemozo
Habopa napamempos

Homep akmugHoz20
Habopa napamempos

®Pnasu cocmosiHus
KOMMYHUKaUUOHHbIX 110pmos

®nazu pexumos pabomsi

®nazu cocmosiHus
06MeHHbIX cuzsHaos

®nazu 3awum —+
A

J Yy
|1 2 3 4 5 6|7|8 9 10|11|12 13 14|15|16 17|18,;H;|

Cmpoka uHOuKayuu
coCMosiHUS

Cmpoka uHOuKkayuu
napamempa

Wms napamempa 3HaueHue napamempa PaamepHocmb
napamempa

Puc. 8.2. Cmpykmypa uHgopmayuu Ha ducrisiee nynbma yrnpasieHus.
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* Cmpoka cocmosiHusi 3Jiekmpornpueoda.

B nosuyusix 1 + 6 uHOuuupyromes ¢hnasu cpabambigaHusi 3aWum anekmpornpueoda. B HopmaribHoM
pexume pabombi 8 amux MoO3uyusx omobpaxaemcs 3aKpaleHHbIU npsamMoy20rbHUK. [lpu obHapyXxeHuu
asaputiHoli cumyayuu 8 coomeemcmsyrouwieli no3uyuu omobpaxaemcsi cumeosi cpabomasuwel 3awumai:

o [losuyus 1
O - ¢bnaz annapamHol MakcumMaribHO-MOoKo8oU 3awjumel,
X - cbnae npozpamMmMHOLl MaKcuMaribHO-mMOK0o8oU 3auumel,
W - ¢pnaez npozpammHolt memrnepamypHou 3aujumsi IGBT,
o [lo3uyus 2
L - ¢gpbnaz 3awumasl om MOHUXEHUST HarpsiKeHUs,
H - cpnae 3awyumsi 0m rMoO8bILWEHUS HanpsiKeHUs,
R - ¢bnae 3awumsl om agapuu y3sna cbpoca aHepauu,
7'- pnaz pabomel yana npedsapsda emkocmu unsmpa,
¥ - prniaz pabomei y3ana c6poca sHepauu,
B - ¢pnae 6510KUpoBKU 3auumbl OmM MOHUXEHUST HANPsXKeHUsT MpU 8KITHYEHUU pexXumMa Hanaoku,
# - pnaz akmusu3zauuu pexuma « TECT»,
o [loszuyus 3
D - ¢pnae 3awumsi o0m Hecoomeemcmeusi CKopocmu 3adaHHo,
E - ¢priaz 3awjumbl om ripesbIleHUs1 ypOB8HSI MakcumasibHO AormycmumoU CKopocmu,
o [lo3uyus 4
P - cbnaz 3awumsl om HeAonycmuMo20 OMKIIOHEeHUS] HanpsiXXeHUs1 numaxus yened yrnpaeneHus,
C - ¢pnaz 3awumsl om cbosi 8 MUKPOpoUeCccopHOM sidpe,
A - cpnae 3awumsl om owubku AL,
M - ¢bnaz 3awumesl om owUbKU IHEP20HE3a8UCUMOU namsimu,
S - ¢bnaz 3awumei om owubKu mecmupogaHusi dam4yuKko8 moka,
U - gpnaz 3awumsl om owubku mecmuposaHusi 0amyuka HarnpsiKeHUs;
F - ¢pnae 3awjumsl om owubKu cemegozo yrpaessieHus (MpesbilueHUEe 8peMeHU oxxudaHus kadpa),
N - ¢bnae 3awumsl om nomepu cueHana mokogou nemnu (<4 mA),
J - chnaz owubKu pexxuma asmomamu4ecKkozo onpedesieHuUss MOMeHmMa UHepuuUU 311eKkmponpugoda,
Z - chnae 3awumsl 0m HeucripagHoCmu (0mcymcmeusi) MUKPOCXEMbl Haco8 peaslbHO20 8pEeMEHU,
G - gpnaz 3awumsl om pa3psida bamapelKu numaHusi MUKPOCXEMbl Haco8 pearilbHO20 8PeMEHU,

o [lo3uyus b
T - prnae memnepamypHoU 3awumsi npeobpazosameris,

. lo3uuyus 6
Q - priaz memnepamypHoU 3awumsi dguzamers,

I - cbnaz epemsi-mokoeol 3auwumsl 08u2amerisi.

B nosuyusix 8 = 10 uHOuyupyromcsi ¢briazu coCmosiHUSI OBMEHHbIX CueHano8 anekmpornpueoda
(puc. 8.2). [Ins omobpaxeHusi 08yx ¢hriacoe 8 0OHOU no3uyuu 0OHOBPEMEHHO, Kaxdoe 3HakoMecmo pasode-
JieHO Ha 08e Yacmu. AKMUBHbIU ypOBeHb cuzHana UHOUUUPYemcs 3aKkpauwleHHbIM rpsiMOy20/1bHUKOM 8 CO-

omeemcmeyfou.qelj Yacmu rio3uyuu cumMmeorsna - GerHeLj unu HuxHed.
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e [losuyus 8 - chnazu cocmosiHusi 8X00HbIX cueHanos «CHsimue 6510kupoe8ku» U «Pa3peweHue
3adaHus»,
e [lo3uyus 9 - ¢hriazu cocmosiHUS 8bIX00HbIX cu2Hanoe «FomoeHocmb 1» u «FomoeHocMb 2»,

o  [lo3uyus 10 - pnacu cocmosiHus npoegpammupyembix uHOukamopos «IND1» u «IND2y.

BapuaHmbi omobpaxkeHusi ¢hriazo08 cocmosiHUS 06MeHHbIX cU2Haro8 rokasaHbl Ha puc.8.3.

® <—"IND2"=0
I=I

]
B <"IND1"=0
[

m <+ "Pa3peweHue 3adaHus" = 0

]
B <—"CHsimue 6rokupoeku” = 0
L

| |
<—"PazpeweHue 3adaHusi" = 0 & <—"IND2"=0

-—"IND1" =1

| |
[ ]
[ ]
]
]
B «—"CHsmue 6r10Kkupoeku” = 1
L

<—"PaspeweHue 3adaHus" = 1 -—"IND2" =1

[ L1 1]]
<—"CHsimue 6riokupoeku" = 0 B ER<"IND1"=0
[ 111 |]

<—"PagpeweHue 3adaHusi" = -—"IND2" = 1

«—"CHsimue 6rokuposku” = 1 -—"IND1" =1

a) 8)

<—"TomosHocmb 2" =0

-—"TomosHocmb 1" =0

<—'"TomosHocmb 2" =0

-—"TomosHocmb 1" =1

<—"[omogHocmb 2" = 1

6)
Puc. 8.3. MHOukayus ¢prnazoe cocmosiHusi 0BMeHHbIX Cu2Hano8 ar1ekmpornpueoda.

B nosuyusix 12 + 14 uHduyupyromces ¢hnaau pexumos pabomsi anekmponpusoda (puc. 8.2). Ecrnu co-
omeemcmeyrwue PeXUMbl HE akmugu3upo8aHbl, 8 3MuX rMo3uyusx omobpaxaemcsi 3aKkpaweHHbIU npsi-
Moy20sribHUK (kpome nosuyuu 14). lNpu pabome anekmponpugoda 8 KakoM-iubo U3 HUXernpueeOeHHbIX pe-
JKUMO8 8 CMPOKEe COCMOSIHUS UHOUUUPYemcsi coomeemcmeyouwjuli CUMEOr:.

° lNo3uuyus 12
f - cbnae paspeweHus cemegoeo yrpasreHus,

e [lo3uyus 13

S - Qhriae akmuesu3sayuu pexxuma agapuliHo2o 0CmaHo8a,
b - hnaz akmueu3ayuu pexxuma o2paHuYeHUsI memrna MopMOXKeHUsl,
w - ¢hriaz akmueu3sayuu pexuma camonumanusi,
X - ¢hriae akmusu3ayuU pexxuma 8HEWHE20 MOKOO2paHUYeHUSs],
a - chnae akmusu3ayuu pexuma asmomMamuyecKoeo onpedeneHus napamempos dsuzameris,
J - ¢hnae akmueu3ayuu pexuma asmomMamuyeckozo ornpedesieHUss MOMeHma UHepuyuu 371eKmpo-
npusgooda,
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° lo3uyus 14
m - ¢hniae pexxuma pabombi ¢ MOCMOSIHHBIM MOMEHMOM,

p - hraz nepexoda 8 pexxum pabomsi ¢ MOCMOSIHHOU MOWHOCMbHO.

B nosuuyusix 16 + 17 uHOuyupyromcs ¢hriazu COCMOSIHUSI KOMMYHUKaUUOHHbIX nopmos (puc. 8.2).
Ecnu 3a onpederneHHbIl ompe3oK epeMeHU rosiydeH xomsi 6bl 00uH kadp uHghopmayuu no 0OHOMy U3 KaHa-
J108 ce8s3U, adpecosaHHbIl 0aHHOMY ycmpolicmey, 8 coomeemcmeytouwjel no3uyuu UHOUYUPYemcsi cumMeor,

u3obpaxkeHHbIl Ha puc.8.4,a, Npu omcymcmeuu ces3u - CUME0JT, U30bpaxKeHHbIl Ha puc.8.4,6.

o [lo3uyus 16 - ¢pnae ycmaHoeneHusi cessu no kaHasay CAN,

o [lo3uyus 17 - pnae ycmaHoeneHusi ces3u rno kaHany RS-232/485.

| |
[ ]
| | o E
- Cessb ycmaroerneHa " - Cessb omcymcmeyem

a) 6)

Puc. 8.4. UHdukayus hriazoe cocmosiHusi KOMMYHUKaUUOHHbIX MOPMOS.

e B nosuyuu 19 uHduuyupyemcsi HOMep akmueHo20 (8bibpaHHO20 NMosib3osamersieM) Habopa napamem-
poe (om 1 9o 4).

e B nosuyuu 20 uHduyupyemcsi Homep pedakmupyemoao Habopa napamempos (om 1 do 4). lNpu amom
8 HUXHel cmpoke omobpaxaemcs napamemp coomeemcmeytoujeeo Habopa. Ecnu
rnpoucxodum rpocmomp/pedakmuposaHue obwux (He exodsujux e cocmas omoersib-
HbIx Habopos) napamempos (Hanpumep, e/la8HOo20 MEeH0), 8 daHHOU Mno3uyuu omo-

bpaxxkaemcs 3akpauweHHbIU rPsIMOYy20sIbHUK.

*  Cmpoka uHluKkayuu napamempa.

B daHHoU cmpoke omobpaxaemcsi 3a20/1080K MOOMEHI0 Uniu 0OUH U3 rnapamempo8 MeHt, docmyri-
HbIl ronb3oeamernto 0 npocmompa/pedakmuposarus (puc.8.2). [na kax0oeo u3 napamempos UHOUYU-

PYHOMCA e2o UM, 3Ha4eHue u eOuHuUUbI U3MepeHuUs, Or1s1 MEHIO - MOJIbKO 3a20/1080K.

BHumaHue!
3azos108Kku MeHI0 11106020 yPOBHSTI oMobpa)aromcsi MoJsIbKO NPONUCHLIMU 6yKeamu.

lpu eknroYeHUU NumMaHus 8 cmpoke uHOUKayuu napaMempa omobpaxaemcs 3a20/1080K MEHIO UJIU

O0UH U3 nNapamempoe, KOmopbIli omobpaxkasicsi IPu NocsieGHeM bIK/TI0HeHUU.

8.2. Pexumbl pabombl nynbma ynpaeseHus.
BoamosxHa paboma ¢ nyfibmom yripasneHusi 8 Criedyrolwux pexumax:

e pexum ebibopa u npocmMompa napamempa,
o pexum pedakmupoesaHusi napamempa,
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. PEXUM yripasrieHus ryCKom / ocmaHo8oM dguzameris.

B pexume ebibopa u npocMompa napamempa MofsL308amesis UMeem 603MOXHOCMb MPocMampu-
eamb rapamempbl MeKyue2o MeHI0, a makxe nepexodums K NpocMompy napamempoe Ha 6bilie- U HUXe-

CMOoSILUE YPOBHU MEHIO.

B pexume pedakmuposaHusi napamempa rnob308amesib UMeem 803MOXHOCMb U3MEHSIMb MeKyuwee
3HayYeHue ebibpaHHo20 napamempa. [lpu nepexode 8 pexum pedakmuposaHusi U3obpaxeHue 3Ha4yeHus

napamempa HadyuHaem mueame.

GonswuHcmeo napamempoeg docmynHo 0511 pedakmuposaHUsi MosbKo npu cobirodeHuu 00HO20 unu

08yx criedyrouiux ycrosud:
e ipeobpaszosamerib 3abriokuposaH cobpocom ¢hriaza « CHsIMue 6710KUPOBKU»,
e YCMaHOBIEHO rpasusibHOe 3Ha4eHuUe naposs docmyna K pedakmuposaHuto napamempos.

B pexxume yrnipasneHusi nyckom / ocmaHo80oM Ogueamerisi r10/1b308amesib UMeem 803MOXHOCMb pas-

6r10kuposame / 3abriokuposams rnpeobpasosamerb U 3armycmume / ocmaHo8ump dguzamerib.

8.3. HasHauyeHue KHOMOK Krlaguamypabl.
KHoniku knasuamypel ryrnibma yrnpasieHusi 0603HayYeHbl crnedyrouumu cumseosamu (puc 8.1):

A onka «Beepx / Yeenu4yums»,

W _ kHomka «BHU3 / YMeHbwUmb»,

CBPOC - kHonka «C6poc / Bozepamy,
PEXXUM / BBO/] — kHorika «Pexxum / Beod».
HasHadyeHue KHoMok 3asucum om pexxuma pabomb! Myfbma yrnpasieHusl.

* B pexume ebibopa u npocMompa rnapamempa:

o KHonka « a» - nepexod K rnpocmompy rnpedbidyuie2o napamempa mekyweao meHro. [lpu amom 8

cmpoke uHOUKayuu napamempa 6ydem omobpaxxambCsl 3Ha4YeHUe 3moao napamempa.

e KHomka « w» - nepexod K rnpocMompy credyroweso napamempa mekyuieao MeHo. lpu amom e

cmpoke uHOukayuu napamempa 6ydem omobpaxambCsi 3HaYeHUe 3moao napamempa.

BuumaHue!
B npedeniax meKkyuje2o MeHio (3a UCK/TIOYeHUEeM 2J1a8HO20) nepexod om rnpocMompa o8Ho20 napa-
Mempa K Opy2oMy npoucxodum o 3aMKHymomy Kpyay. B anaeHom MeHro npu docmuxeHuu nepeou

unu nocriedHeli CMPOKU HYXXHO MOMEHSIMb HarpaesieHue rnepebopa napamempos.

e  KHonka «Pexum / Beo0» 8 0aHHOM pexXuMe 8bIrnosiHaIem 08e (yHKUUU:

o ons peOaKmupyeMb/x rapamMempos8 Haxamuem KHOIMKU 8bl3bi8aeImcs pexum peOaKmupoeaHu,q,

r1pu 3MomM rioJsie 3Ha4eHusA rnapamMmempa Ha4duHaem mMueameb. Heaocmyng/e onsa peOaKmupoea-

84




Husi napamempbl He U3MEHSIHOm C80€e20 COCMOSIHUS - repexod 8 pexum pedakmuposaHusi He

npoucxodum;

0  0r15 3220/108K08 MEHIO KHOMKa «Pexxum / Beo0» cryxum 05151 8xo0a 8 8blIbpaHHOe MEHIo, rocre
ee Haxamusi 8 cmpoke uHOuKkauuu napamempa 6ydym omobpaxambcs napamempbl OaHHO20

MEeHIH0.

e  Haxamue kHonku «C6poc» 8bi3bisaem nepexod (8038pam) u3 meKyweao MeHK K MeHto boriee 8bi-

COKO20 ypOBHS.

* B pexume pedakmupogaHusi napamempa:

o KHomka « a» - ygenudyeHuUe 3HaqeHusi napamempa, 8blbop rnpedbidyuje20 3Ha4YeHUs1 napamempa us3

criucka.

. KHorika « w» - YMeHbUWeHUe 3HadeHus rapamempa, 6bl60p cnedymmeeo 3Ha4yeHusd rnapamempa u3

Criucka.

Ecnu napamemp yxe docmue ceoeao npedeanoeo (MaKCUMaﬂbHOZO /MUHUMaJ'IbHOZO) 3Ha4YeHuAd, peak-

Uuu Ha Haxamue He rpoucxooum.

[Mpu OOUHOYHOM Haxamuu Ha KHOMKU « 4» U « w» [POUCXo0um U3MeHeHue rnapamempa Ha OOHO
ouckpemHoe 3HadeHue. [pu ydepxaHuu KHOMKU boree cekyHObl 3HayeHue napamempa HadyuHaem usme-

HAMbBCA C asmomMamu4yecku Hapacmafomea CKOPOCMhbHo.

e Knonka «Pexum / Beod» 8 amom pexxume cryxkum Orisl ycmaHo8KU ompedakmupo8aHHO20 3HaYeHUs!
napamempa 8 ka4ecmee H08020 U nepexoda 8 pexxum ebibopa u npocmompa rnapamempa. lNpu smom

rpekpawaemcsi Mu2aHue roJisi 3HadeHusi napamempa.

e  Kxonka «C6poc» - omMmeHa pesynbmama pedakmuposaHusi napamempa u rnepexod 8 pexum ebibopa
u npocmompa napamempa. Npu amom Ha Oucnnee 6ydem omobpaxambCsl 3Ha4YeHue rnapamempa,

ycmaHoerieHHoe 00 8xo0a 8 pexxum pedakmuposaHusi (Cmapoe 3Ha4YeHue).

* B pexume ynpasneHusi nyckoMm / ocmaHoeom ogu2amerisi:

e OOHOoBpemMeHHOEe Haxkamue KHOrMoK «Pexum / Beo0» U « a » no3eosisiem pa3briokuposamse rpeobpa-
308amersib U ripoudsecmu nyck dguzameriss 8 coomeemcemeuu co cahopmuposaHHbIM 3adaHuemM (Oed-
cmeue aHaJlo2u4YHO yCmaHOB8Ke JloeU4ecKux cuzHanos «CHamue brioKuposku» u «Pa3pelweHue 3a-

OaHusi»).

o OO0HospeMeHHOe Haxkamue KHOMOK «Pexum / B80oO» u « v » 103805155em ocmaHoeumes 0su2amerib C
3a0aHHOU UHMeHCcUBHOCMbIO U 3abriokupogame rpeobpazosamerss (Oelicmeue aHan02u4yHO rocre-

dosameribHOMY cbpocy fioaudeckux cueHanoe «Pa3peweHue 3adaHusi» U « CHAMue 6510KUPOBKUY).

YnpaeneHue nyckom / ocmaHo8om dguzamerisi ¢ Mynbma yrpaereHuUsi 603MOXHO, MOJIbKO ecriu Orsi
1106020 U3 flo2uYecKux 8xo008 He HasHadyeHa HU 00Ha U3 aHannoauyHbIx pyHKUUL (1 - CHamMue 6110KUpPO8KU,
2 - PaspeweHue 3alaHusi, 5 - PaspeweHue pabomsbi 1, 6 - PaspeweHue pabomsi 2, CM. ornucaHUe MEHI0
«MHULMATINIALINS / HACTPOUKA BXOOB / JTIOTMYECKWE BXO/bl»).

OdHospemeHHoe Haxamue mobbix Opyaux KoMbUHayuUl KHOMOK U2HOpUpPYyemcs.
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9. OnucaHue cmpykmypbl U cocmaea MeHH.

| FIABHOE MEHIO |
—! MOHUTOP | —! CrIELMATIbHBIE PEXUMBI |
—| UCTOPUS OTKIIIOYEHMA | —{ ABTOHACTPOMIKA |
—{ MHULIMATINSALIMS | —{ MEPE3AIYCK |
—| YMIPABMIEHVE | —| OrP.TEMIIA TOPMOXEHMS |
— HACTPOVKA BXO[IOB | —{ CAMONUTAHWE |
—| AHATIOrOBbIE BXOAbI | —{ "noxas” CETb |
BXO4 VINT —| HABOP [TAPAMETPOB 1
BXO4 VIN2 — HABOP [TAPAMETPOB 2
BXO4 VIN3 — HABOP [TAPAMETPOB 3
BXO[ CIN1 — HABOP [TAPAMETPOB 4
BXO/ CIN2
TEX. PEIY/IITOP
BXO[ CIN3 —

SAIATYMK MHTEHCUB.
—| IOTMYECKME BXOAb! | 134

—| PEIYJIATOP CKOPOCTU

|
|
—{ UMOPOBOV MOTEHLIMOMETP | |
| —| PETY/IATOP MPOTMBO3AC |
|
|

-—{ rEHEPATOP

- PETY/IITOP TOKA
—{ HACTPOVIKA BbIXO[OB | 1

—{ ADANTALMS

—| AHAJIOIOBbIE BbIXOAb!

ALOAMTALMS Tr |

—| UMIYJIIbCHBIE BbIXOAbI

—{ MAPAMETPbI ABUTATETS |

—| TPAH3NCTOPHbIE BbIXOAbI

—! PENIEVHbIE BbIXOAbI

—{ MAPAMETPbI 3ALINT |

—{ MHOWKATOPbI

|
|
|
| —{ JATYMK CKOPOCTU |
|
|

- MEHIO HATALYMKA
——{ MAPAMETPbI @YHKLINA — a |

QYHKLMA 1
QYHKLMA 2
QYHKLMA 3
OYHKLMA 4

—| FIELDBUS |

TTAPAMETPbI MODBUS |

[IMATHOCTUKA MODBUS |

TMAPAMETPbI CAN |

—! BATIACTHBI PESUCTOP |

—{ EAVNHILIEI MISMEPEHUSI |

—{ TAVIMEP |

Puc. 9.1. Cmpykmypa MeH}o.

o [JIABHOE MEHHO - codepxxum 3a20/108KU 8CEX MEHIO 11ep8020 YPOBHSI.

o MOHUTOP - MeH colepxum meKyuue 3Ha4yeHUsi OCHOBHbIX MepeMeHHbIX 371eKmpornpusoda (He

pedakmupyromcsi).

e UCTOPUSA OTKIIKOYEHUM - 6 MeHIo coxpaHsiemcsi cocmosiHue ¢hria2oe 3awum npu 4 nocrnedHux

OMKIIYEeHUSIX npeobpasosameris.
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o UHULIMATINSALMA - meHio obecnieyusaem Oocmyn K napamempam, orpedesisiowWumM HacmpouKu

KaHarsios yripaesieHusl, 8x0008 U 8bI1x0008, peXumoes pa6omb/ omoersibHbIX yarnoe u aneKmponpueoOa

8 yesiom.

YIPABJIEHUE - meHto codepxxum napamempsi, onpedensouue KoHguaypauuro KOMIIEKCHO20

yrpasneHus.

HACTPOUKA BXOOOB - meHio obecriequeaem docmyr K HacmpouKam 6X00HbIX SIUHUL.

AHAJIOIOBbBIE BXQO/LbI - meHro obecnieyusaem docmyr K HacmpoUlikaM aHano2o8bix 8x0008.

e BXO/[ VINT - meHto codepxxum napamempbl HacmpoUlKu aHarno2oeo20 exoda VINT.
e BXO[ VINZ - meHto codepxum rnapamempbi HacmpoUKu aHano2o8020 exoda VIN2.

o BXO[] VIN3 - meHo colepxxum napamempbl Hacmpouku beicmpodelicmeayou,e2o aHanozo-
8020 8xoda VING.

o BXO/[ CINT - meHto codepxxum rnapamempbi Hacmpoliku aHano2o08020 exoda CINT.
e BXO/[ CIN2 - meHo colepxxum napamempbl HacmpouUKu aHano208020 exoda CIN2.

o BXO/[] CIN3 - meHo codepxxum niapamempbi Hacmpoliku beicmpodelicmeyou,e2o aHano2o-
8020 8xoda CIN3.

JIOTUYHECKUE BXO/LbI - meHo codepxkxum napamempbl HACMPOUKU 8X00HbIX JI02UYECKUX J1U-

Huu.

LINDOPOBOU MOTEHLIMOMETP - MeHto codepx)um napamempsi Mpo2pamMmupyemMbiX YCKope-

HUl U npozpaMmupyembix hUKCUPOBaHHbIX ypoeHel 3adaHusl.

TEHEPATORP - meHto codepxum napamempbl HacmpoUku hyHKUUOHanbHo20 2eHepamopa.

HACTPOUKA BbIXOOOB - meHto obecriequeaem docmyr K HaCmpoUKam 8bIX0OHbIX UHULL.

AHAJIOIOBBIE BbIXO/AbI - meHro codepxxum napamempb! Hacmpolku ebixodos LIAT.

UMIYJIECHBIE BbIXOAbI - meHto codepxum napamempb! HAaCMPOUKU UMY bCHbIX 8bIX0008.

TPAH3UCTOPHBLIE BbIXOLbI - meHio codepxxum napamempbl HaCMPOUKU mMpaH3UuCmOpPHbIX

8bI1X0008.

PEJIEVHBIE BbIXO/bI - meHto codepxum napamemps! HaCmMpPOUKU peneliHbiX 8b1X0J08.

UHONKATOPBI - meHro codepxum rnapamempbl HaCmMpoUKU rpogpaMmupyembix UHOUKamo-

pos.

[TAPAMETPbI ®YHKLINN - meHto obecnequsaem docmyn K napamempam rpo2paMmupyembix

yHKUUU Oriss mpaH3UuCMOPHBIX U perieliHbiX 8bIX0008 U UHOUKamopos.
o OYHKLINA 1 - meHto codepxum napamempbi fipogpammupyemol ¢pyHkyuu 1
o QYHKLINA 2 - meHIo co0epxum napamempbi ripoespamMmmupyemol hyHKuuu 2

o OYHKLINA 3 - meHto codepxxum napamempbi fipospaMmmupyemol pyHkyuu 3
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o QYHKLINA 4 - MmeHIo co0epxXum napamempsbi npospamMmupyemoll hyHKUuU 4
FIELDBUS - meHto obecriequgaem docmyr K HacmpoulKam KOMMYHUKaUUOHHBIX MPOMOKOSI08.

o [IAPAMETPLI MODBUS - meHto codepxxum Hacmpolku ripomokona MODBUS.

o [JUATHOCTUKA MODBUS - meHto codepxxum cpedcmea duazHocmuku ripomokona MODBUS.

o [TAPAMETPBI CAN - meHro codepxxum Hacmpoliku ripomokosna CAN.

BAJI[TIACTHbBIA PE3VUCTOP - meHto codepx)um napamemps! 6annacmHo20 pesucmopa U HopMu-

POBOYHbIE KOHCMaHMbI A5 HacmpoUKU e20 3auyumal.

EONHUNLIBI UBMEPEHUWA - meHio codepxxum napamempbi, onpedesnsouue 8bibop eduHUl U3Me-

PeHUs1 Or1s1 omobpaxkeHusi nepeMeHHbIX 311eKmMpornpugoda.

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

CrELINATIBHBIE PEXXUMBbI - meHo obecrniedusaem docmyrn K HacmpolKe crieyuarbHbIX pexumos

pabomsbi anekmpornpugoda.

ABTOHACTPOUKA - meHto codepxum cpedcmea HacmpolKu asmoMamu4yecko2o pacyema rna-

pamempoeg peaynsimopos u onpedeseHus napamempos MooKIYeHHo20 dguzamersi.

[EPESAITYCK - MeHo codepxum rapamempbl HacmpoUKu yHKUUU asmomMamuyeckoao o-

8MOPHO20 BKITHOYEHUS 3rIeKmpornpueoda.

OrP.TEMIIA TOPMOXKEHUA - meHio codepxum rnapamempbl HAaCMPOUKU pexxuma 02paHUuYeHUst

memria mopMOXKeHUS.

CAMOIMUTAHUE - meHro codepxxum rnapamempb! HaCmMpOoUKU pexxuma camornumaHus.

«[1JIOXAS» CETb - meHto codepxxum rnapamempbl HacmpoUku pexxuma «l1rnoxas cemb».

HAGOP MNAPAMETPOB 1 - meHro obecrieyusaem docmyn K 1-oMy Habopy napamempos 3571eKmpo-

npusoda.

TEX. PETYJIATOP - MeHto codepxum rnapamempbl HAaCmpOoUKU mexHO102u4eckoao peaynsamopa.

SALOATYUK UHTEHCUB. - meHto codepxxum napamempbi 3adamyuka UHMeHCU8HOCMU.

PETYJIATOP CKOPOCTU - meHto codepxxum rnapamempbl HACMPOUKU peayrismopa CKopocmu.

PETYJIATOP NMPOTUBO3/AC - meHro codepxum napamempbl HacmpouUKu peayrismopa rnpomu-
803/]C.

PETYJIATOP TOKA - meHro codepxum napamempbl HaCmMpoUKU peayrissmopa moka.

ALAMNTAUNA — meHro obecrieyusaem docmyn K Hacmpolkam pexxumos adanmauyuu K U3MEHEHUIO

rnapamempos a1ekmpornpueoda.

o AHAMTALUA Tr - meHro codepxxum rapamempbl HaCMpPOUKU KOHmMypa adanmauuu K U3MeHe-

HUI0 TOCMOSIHHOU 8peMeHU pomopHoU ueru.

MNAPAMETPBI ABUTATE]IA - meHo codepxum napamempb! dgueamerisi, Heobxodumbie Ons pa-

6ombi cucmemebl yripasrieHusl.



o JATYUK CKOPOCTU - meHo codepxum napamempbi MOOKIHOYEHHO20 Oamyuka CKopocmu

/MOMOXKEHUS.

o [TAPAMETPBI SALUNT - meHro codepxum napamempsi 3auum arekmpornpusooda.

HAGOP NMAPAMETPOB 2 - meHto obecrieyugaem Aocmyrl KO 2-oMy Habopy rnapamempos 371eKmpo-
npusoda (cocmas meHto aHanoeudeH HABOPY NMAPAMETPOB 1).

HABGOP TNIAPAMETPOB 3 - meHro obecriequsaem docmyn K 3-emy Habopy napamMempos 3/1eKmpo-
npueoda (cocmas meHo aHanoaudyeH HABOPY NAPAMETPOB 1).

HAGOP TAPAMETPOB 4 - meHro obecriedusaem docmyn K 4-oMmy Habopy napamempos 371eKmpo-
npusoda (cocmas meHto aHanoeudeH HABOPY NMAPAMETPOB 1).

MEHKO HAJTIAOYUKA - meHo codepxxum AornonHUmesibHble rnapamempsbi, Heobxodumbie Ornsi Hanao-

Ku rnpeobpasoeamersisi 8 3a800CKUX YC/TI08USIX.

lMpu onucaHuu cocmaea MeHK UCnonb3yrmces crnedyrouwue ampubymsi:

- 3a@20J1080K MEHHI

mekKyuje2o 3Haq4eHus riepeMeHHoU arekmpornpugoda

- napamemp AocmyrieH 0511 pedakmupoeaHusi MoJibKo npu 6710KUpPO8Ke
npeobpasosamersis cbpocom ¢hnaza "CHamue 6rokuposku”

® - He pedakmupyembili mapamemp, CyXum MmosibKo 1S 0mobpax eHust

) - napamemp docmyreH 0715 pedakmupoeaHUsi MOsbKO rpu 88ode
naposis nonb3oeamerisi
@ - napamemp omobpaxaemcsi mosibKO npu 8800€e nNaposis Mosib30samerisi
x - napamemp omobpaxkaemcsi moJibKo rpu 8800e naposisi Hanad4yuka
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9.1. NIABHOE MEHKO

90

322011080k MEHIO MPOCMOMPA OCHOBHbIX MEPEMEHHbIX 3/1EKMPONpPUeooa

g

3a2011080K MEHIO POCMOMpPa COCMOsIHUS ¢hriazo8 3awum
\_pu 4 nocre0HUX OMKITHYEHUSIX

-

A
|
I

a iv

-

3a2011080K MeHI0 napamempos uHuyuanusayuu aneKmponpusoaa

. A

v

3az2051080K MeHI0 crieyuarbHbIX Pexxumos paﬁombl aneKmponpueoaa

A A

A iv

Bazonoeok meHio Habopa napamempos 1

B3a2011080K MeHI0 napamempos Hanadyuka

[

-

Puc. 9.2. (nasHoe MeHIo.



9.2. MOHUTOP

BadaHue no ckopocmu, MOMEHMY, y271080MYy MOMOKEHUIO
\unu mexHono2u4ecKol nepemMeHHou

MeroseHHoe 3HayeHue moka gpa3bl U cmamopa, A

at 54

At

Pezynupyemas mexHonoaudyeckas nepemeHHas, %

vV

MeroseHHoe 3HayeHue moka ¢pa3bl V cmamopa, A

at [

at Vv

Ckopocmb epalweHusi pomopa, o6/muH (pad/c, 'u)

Me+oseHHoe 3HayeHue moka ¢hassl W cmamopa, A

a?t 54

at 4

(o

[elicmeytowee 3Ha4eHue moka gha3bl cmamopa, A

YposeHb cuzsHana Ha aHanozoeom exode VIN1, B

al [

at vV

-

BnekmpomazHUMHbIU MomeHm dgueamensi, Hv

at 54

(o

MeHoeeHHoe 3Ha4YeHuUe akmugHoU cocmaensirowel
\sexmopa moka cmamopa, A

at 54

MeHoeeHHoe 3HayeHue peakmuegHoU cocmasnsowel
\_8eKmopa moka cmamopa, A

alt [

HanpsixeHue ¢punbsmpa, B

Temnepamypa uHeepmopa, 2p. Llenscus

af

(=

Yanosoe nonoxe+Hue pomopa, pad (2pad)

at

-

[Melicmeyrowiee 3HadeHUe nuHelHO20 HanpskeHusi cmamopa, B

al [

Modyrib 8ekmopa nomokocuenneHusi pomopa, B6

P s

026060/ ol 0| 2lled) 60| 2| 2| o 2| o

Puc. 9.3. MeHio «MoHumop».

YposeHb cuzsHana Ha aHarnozoeom exode VIN2, B

at 54

YposeHb cuzsHana Ha aHanozoeom exode VINS, B

A4 IS4

YposeHb cueHana Ha aHanozoeom exode CINT, MA

at

54

YposeHb cueHana Ha aHanozoeom exode CIN2, MA

At vV

54

CocmosiHue noaudeckux 8xodos

at 4

Bepcus npozpammHoz20 obecrieyeHusi

7 s



e 3adaHue - «3adaHue o cKopocmu, MOMEHMY, Y2ri080MY MOSOXKEHUIO UL MEX. TepeMeHHOU»

Omobpaxxaem mekyujee 3HadeHUe 3adaHusi 10 CKOPOCMU 8palleHUsi pomopa, 3/1eKmpoMagHUMHOMY
MomeHmy dguzamerisi, yari080My MOMIOXKEHUIO pomopa Uniu pe2ynupyemMoll mexHonoau4eckol nepemeH-
HoU (8bIbop nepeMeHHOU 8HEUWHE20 KOHMYypa peaynuposaHusi ornpedesisiemcsi COCMOsIHUEM rapamempos
TexPezynsmop, Bxod TP meHwo «HABOP NMAPAMETPOB / TEX. PEIYJIATOP» u PeeCkopocmu MeHio
«HABOP TAPAMETPOB / PEIYJIATOP CKOPOCTU» - cm. onucaHue meHwo «UHULIMATIN3ALUNS /
YIPABJIEHUE»). MNapamemp HedocmyneH 05151 pedakmuposaHUsi.

o TI1- «Pezsynupyemas mexHon02u4eckas rnepemMeHHas»

Omobpaxaem mekyuwiee 3Ha4YeHUe peaynupyemMol mexHosio2u4eckol nepemMeHHol, usmepsiemoe 0am-
4YukomM obpamHoU cesi3u. AHarnoz2o08omy 8xody, ucrnonb3yemomy Os1s1 goda cuzHasna, 0o/mkHa bbimb Ha3Ha-
YyeHa yHKyus cocmasrnsouweli obpamHol ¢esa3u no mexHosoaudeckomy napamempy TI1- ¢ mero «VMHU-
UMNATINSALNA / YTIPABJIEHUE». NokasaHusi mexHosoau4eckoeo damyuka omobpaxaromcsi Koppekm-
HO, MonbKo ecru pabomaem KOHMYp peaynuposaHusi MexHo10eu4yeckol nepemMeHHol (cM. mMeHo «HA-
EOP MNMAPAMETPOB / TEX. PETYJIATOP»). B npomugHoM cilydae UHOUuuUpyemcsi Hyneeoe 3Ha4deHue.
PasmepHocmb - % (om MakcumMaribHO20 YpOB8HS cueHalia obpamHou ces3su). [Napamemp HedocmyneH 05is

pedakmupoeaHus.

e Nr - «Ckopocmb epawieHuUsi pomopa

Omobpaxxaem mekywiee 3Ha4eHUe CKOpocmu epaujeHusi pomopa dsusamens. lNapamemp Hedocmy-
rneH Ons pedakmuposaHus. PasmepHocmb - 06/MuH, pad/c unu 'y (onpedensemcsi napamempom CKo-
pocmb 8 meHo «MHULIMATIN3ALINS / EOVHNLIBI UBMEPEHUST»).

e Is - «[lelicmsyrouiee 3Ha4eHUE mokKa ghasbl cmamopay

Omobpaxxaem mekywee delicmeyrowiee 3HayeHue ¢asHo20 moka cmamopa. lNapamemp HedocmyrneH

0r1si pedakmupo8aHUsi.

o M - «3nekmpomazHUmMHbIU MOMEeHmM dgu2amersisi»

Omobpaxaem mekyujee 3Ha4deHUe 31eKmpoMagsHUmHo20 MoMeHma 0euzamerns. Napamemp Hedoc-

myrieH 0715 pedakmuposaHUsi.

o Iq - «M2HOBEHHOE 3HAYeHUE aKmUBHOU cocmas/isrowel 8eKmopa moka cmamopa»

Omobpaxkaem mekKyuwiee MeHOBEHHOE 3HaYeHUe akmueHoUl cocmasnsowell exmopa moka cmamopa.
lMapamemp HedocmyneH Ornisi pedakmuposaHusi, UHOUUUPYemcsi MmosibKO Mpu 8800e Maporis osib308ame-

JIA.

e Id - «MeHOBEHHOE 3HaYeHUE peakKmusHOoU cocmassouwel 8eKmopa moka cmamopa

Omobpaxaem mekyujee MeHOBEHHOE 3HaYeHue peakmusHol cocmasnsouwel eekmopa moka cma-
mopa. Mapamemp HedocmyneH 055 pedakmuposaHus, UHOUUUPYyemcsi mosibKo npu egode naposisi nosib-

308ameriA.

e Udc - «HanpsixxeHue chunbmpas»

Omobpaxkaem mekKyujee 3Ha4YeHUe HarnpsKeHuUsi Ha KoHOeHcamopax ¢unbmpa. lNapamemp Hedocmy-

reH 01 pedakmupo8aHUs.
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. to UHe - « Temnepamypa uHeepmopay

Omobpaxaem mekywiee 3Ha4deHue memrepamypbl Cuio8o2o uHgeepmopa. lNapamemp HedocmyreH

0151 pedakmupoBaHuUsi.

. to 8bInp - « Temnepamypa 8bInPaMUMmMesns»

Omo6pa>Kaem meKyuwiee 3Ha4dyeHue memMriepamypbl CUrio8020 8bIMNpPAMUMETIA. I'Iapamemp HeaocmyneH

0ns1 pedakmupoeaHus.

o Ar - «Y25n080e nonoxeHue pomopa

Omobpaxxaem mekyujee 3HadyeHUe ya5108020 MOMOXeHUs1 pomopa. NMapamemp HedocmyneH Ons pe-
OakmupoeaHusi, UHOULUPYemCcs MOoJbKO rpu e8o0e rnaposisi rnosib3oeameris. PasmepHocms - pad unu ep
(onpedensemcs napamempom Yeon e meHwo «MMHULINATINSALINA / EJNHUNLIBI UBMEPEHUA»).

e Us - «[lelicmeyrouwiee 3Ha4YeHUe fIUHelHO20 HanpsXKeHuUsi cmamopay

Omobpaxxaem mekyuwee Oelicmsyrowiee 3Ha4yeHue JIUHelHO20 HanpsixeHuUsi cmamopa. [lapamemp He-

docmyneH 0 pedakmupogaHusi, UHOUUUPYemMCcs mosibKO rpu 8800€e naporisi ofib308amerisi.

o |®r - «Modyrib 8eKmopa rnomokKocuyenieHus pomopa

Omobpaxxaem mekyuwee 3Ha4eHuUe MoQOysisi ekmopa rnomokocuyernsieHusi pomopa. lNapamemp Hedoc-

myrneH ons peOaKmupoeaHu,q, um?uuupyemcn MmOJibKO ripu 8so0e rnapoJsis rnosib3o8amerJis.

o Ju - «MeHoBeHHOE 3HaYeHuUe moka ¢gpasbl U cmamopa»

Omobpaxaem mekyuwee MeHO8eHHOe 3HadyeHue moka ¢pasbl U cmamopa. Napamemp HedocmyrneH

0n1s1 pedakmupogaHusi, UHOUYUPyemcs mosibKo npu 8800e naposis Hanadqyuka.

o Jv - «M2HOBeHHOEe 3Ha4YeHuUe moka ¢gpasbl VV cmamopa»

Omobpaxxaem mekyujee MeHOBEHHOe 3HauyeHue moka ¢hasbl V cmamopa. [Mapamemp HedocmyneH

0n1s1 pedakmuposaHusi, UHOUYUPYemMCcs MmoJsibKo rpu 8800e naposis Hanadquka.

o |w - «MeHoBeHHOEe 3HaYeHuUe moka ¢hasbl W cmamopay

Omobpaxxaem mekyujee M2HO8EHHOe 3HadyeHue moka ¢pasbi W cmamopa. Napamemp HedocmyrieH

015 pedakmupogaHusi, UHOUYUPyemcsi mosbKo fpu 88ode naposis Hanadqyuka.

e VIN1 - «YposeHb cucHana Ha aHano2oeom exode VINT»

Omobpaxxaem meKkyuwull yposeHb cueHarna Ha aHanoz2o8om exode VIN1. Napamemp HedocmyneH Onsi

pedakmupoegaHusi, UHOUYUPYyemcs MmorsibKo rpu 8800e raporsis rofib308ameris.

e VIN2 - «YposeHb cusHana Ha aHanozoeom exode VIN2»

Omobpaxaem mekyuwul ypoeeHb cueHana Ha aHarnoz2oeom exode VINZ2. [Napamemp HedocmyneH Ons

peOaKmupoeaHu;?, UHauuupyemc,q MOJIbKO ripu s8so0e rnaporsis roJjib3oeameriA.

e VIN3 - «YposeHb cucHana Ha aHano2oeom exode VIN3»

Omobpaxxaem meKkyuwul yposeHb cueHana Ha aHanoz2oeom exode VING. Napamemp HedocmyneH Ons

pedakmuposaHusi, UHOUYUPYemMCcsi MmosibKO rpu 8800€ raporisi rosib3oeameris.
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e CIN1 - «YposeHb cuzHana Ha aHano2oe8om exooe CIN1»

Omobpaxkaem mekywul ypoeeHb cueHana Ha aHanozoeom exode CIN1. lNapamemp HedocmyrieH 015

pedakmuposaHusi, UHOUYUPYemMCsT MOoJibKO rpu 8800e naposis rofib308ameris.

e CIN2 - «YposeHb cuzHana Ha aHano2o8om exooe CIN2»

Omobpaxaem meKkywul yposeHb cugHasa Ha aHanozoeom exode CIN2. Napamemp HedocmyneH Ons

pedakmuposaHusi, UHOUUUPYemMCcs MorbKO fpu 6800e naposisi Mofb308ameris.

e CIN3 - «YposeHb cuzHana Ha aHano2o8om exooe CIN3»

Omobpaxxaem mekywul ypoeeHb cugHasia Ha aHanozoeom exode CIN3. Mapamemp HedocmyneH Ons

pedakmuposaHusi, UHOUYUPYyemcs mMoJsbKO fpu 8800€e raposis nofib308ameris.

e LIN - «CocmosiHue /102u4ecKux 8x0008»

Omobpaxaem mekyujee cocmosiHue rio2udeckux exo008. AKMUEBHbIU ypo8eHb cuaHana Ha foau4ye-
CKOM 8x00e UHOUUUpyemcsi CUM80JIOM, coomeemcmeyowum Homepy ¢busudeckol auHuu: LINT - 1, LIN2 -
2, ..., LIN9 -9, LIN10 - A, LIN11 - B, LIN12 - C. lNaccusHbili ypo8eHb cugHana UHOUYUpyemcs 3aKpaweH-
HbIM MPSIMOY20/IbHUKOM 8 coomeemcmaytowiel nouyuu. lNapamemp HedocmyrieH Orisi pedakmupo8aHus,

UHOUUUPYyemcsi moJIbKO rpu 8800e rnaposisi rnosib308amerisl.

e TO RO - «CocmosiHue mpaH3UucCmMoOPHbIX U pesieliHbIX 8bIX0008%»

Omobpaxkaem mekyuwiee cocmosiHUe mpaH3UCmMOpPHLIX U pesieliHbIX 8bix0008. AKmMuUBHoOe cocmosiHue
8bixo0a UHOUYUPYemcs CUMBOIIOM, coomeemcmeayouwum Homepy chusudeckod nuHuu: TO1 - 1, TO2 - 2,
TO3 -3, TO4 - 4, RO1 - 1, RO2 — 2 (cm. meHio « MHULIMATIN3ALMS / HACTPOUKA BbIXOOB»). Mac-
cusHoe cocmosiHue 8bixo0a UHOUUUPYyemcsi 3aKkpaweHHbIM MPsiMOYy20/IbHUKOM 8 coomeemcemesyrouwied no-
3uyuu. NMapamemp HedocmyrneH O pedakmuposaHusi, UHAUUUPYyemMcss MoJsIbKO npu 8800€ naporisi rosib-

308amelis.

o 07.02.24 C6 18:45:59 - « Tekywas 0ama u epems»

Omobpaxaem mekywyro Oamy u epems. [lapamemp HedocmyrneH 051 pedakmuposaHusi, UHOUUUPY-
€emcsi MoJsibKO 8 UCIMONTHEHUSIX C yCmMaHOoB8/IeHHbIM maliMepoM peasibHo20 8peMeHU. YcmaHosKka npou3eo-
dumcs 8 meHo «MHULIMATIN3ALINST / TAUMEP». ®opmam npedcmasneHusi - 200.MeCsU. 4ucrio OeHb He-

0eru Yacbl:MUHYMbI:CEKYHObI.

e Hapabomka - «Bpemsi Hapabomku npeobpasogamesisiy

Omobpaxaem mekyuwee spemsi Hapabomku ripeobpasosamerns. [lapamemp HedocmyrneH Onsi pedak-
muposaHusi. Micrionb3yemcsi Oriss KOHMPOJIs epaghuka nposedeHusi peanamMeHmHbIX pabom U 3amMeHbl y3-

Ji08 npeobpaszosamerisi.

e [10 - «Bepcus npoepaMmMHO20 obecrieyeHus »

Omobpaxkaem gepcuto npozpamMmMHO20 0beCreqYeHUs!, 3agpyXeHHO020 8 MUKPOKOHMPOJIIIEPh! CUCMEMb]
ynpaeneHus. NMapamemp HedocmyneH Onisi pedakmuposaHusi. Dopmam rpedcmasnieHus: mun ycmpoutcm-

8a - HOMUHarbHbIU 8bIXOOHOU MOK npeobpasoeamers (8 amrepax) - 200.MeCcsiY.4UcrIo.
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O603Ha4vyeHue Tun ycmpotcmea
VIC BekmopHbIl acuHXpOHHbIU 3r1ekmponpueod ¢ 0amyukoMm obpamHol cesa3u 1o ckopocmu
VSC BeKkmopHbIl CUHXPOHHbIU 3r1ekmporpusod ¢ dam4yukom obpamHol ¢es3u Mo ckopocmu
VIO BeKkmopHbIl acuHXpoHHbIU 351eKmpornpueod be3 damyuka obpamHoUl ces13uU 1o ckopocmu
VSO BeKkmopHbIU CUHXPOHHBIU 351eKmpornpusod be3 damyuka obpamHoU cesi3u 1o ckopocmu
SIO ACUHXPOHHbIU 371eKMpPonpugod CO cKasnspHbIM yrpasreHuem 6e3 damyuka obpamHol
€8s3U 1o ckopocmu
VR Pekynepamop ¢ 8eKmopHbIM yripasrieHuem
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9.3. UCTOPUS OTKIIIOYEHNU

(.

/e

(&

S )
OmkntoyeHue 04.02.24 18:45 OmknroyeHue -1
J J
at vV
S )
OmekntoyeHue 04.02.23 22:50 OmeknitoyeHue -2
J J
at vV
OmknoyeHue 04.02.23 08:15 OmknioyeHue -3
J J
at 54
N N
OmekntoueHue 04.02.22 14:02 OmekntoueHue -4 )
J

P — 1

6)

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

peasibHO20 8peMeEHU.

B meHo COXpaHsemcs coCmosHue d)naaoe 3awum ripu 4 nocsieGHUX OMKITHYEHUSIX. I7pu exode 8 Me-

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

HeM u m.0. Bo3amoxHbI 2 8apuaHma ¢hopmama ripedcmassieHusi 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
00mKHbI bbimb Ha3Ha4YeHbl coomeemcmsyrouue hyHKyuu ¢ Homepamu 15 u 16 (meHro «MHULIMATINSA-
Lnsi / HACTPOUKA BXOLOB / JTOTMYECKUE BXO/bl»).

e F mModynauuu - « HYacmoma 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 rnpu cbpoce raza « CHaAmMue 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 Gocmyra ycmaHO8KOU Mpou3eosibHO20 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 rpeobpasogamesii 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 rnapamempos, 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 rnpeobpasosamerns). lNapamemp
docmyneH 0 pedakmupoesaHusi rpu cépoce prnaza « CHIMuUe 610KUposKU» U 8800e naporis rnosb3o0ea-
merns. SHavyeHue no ymondaHuro - “BbIKIT”. Cépoc Hacmpoek akmueu3supyemcsi ycmaHO8KolU 3Ha4yeHUst
napamempa “BKJT". [Tlepesod napamempa 8 ucxo0HOe coCmosiHUe rpou3eooumcsi cucmemou yrpasieHus

asmomamu4ecku.

98



9.5. YIIPABJIEHUE

Bbibop ¢hyHkyuu aHanozoeozo exoda CIN2
8 KOHGbu2ypauuu KOMIIEKCHO20 ynpagneHust

Bbibop ¢pyHKyuu aHanozosozo exoda VINT
\ 8 KOHGbu2ypauuu KOMIIEKCHO20 ynpagneHusi

At [ At vV
\S‘;’gsg)ﬁ"; ;’;ZLZZ ?{2741?722{225;73;;2’5% Bbibop ¢byHKyuu bbicmpodeticmeyrowe2o aHano2o8o20 exooa CIN3 g
J
At vV At vV

Bbibop ¢hyHKYUU aKmugHO20 MPo2pPaMMupyemMo20 ypPOBHS
\ ¢ KOHGbu2ypayuu KOMIMIEKCHO20 yrpasneHusi

at Vv

Bbibop gpyHKyuu bbicmpodeticmeyrouje2o aHano2o8020 exooa VIN3

at 54

Bbibop ¢yHKyuu aHanozoeozo exoda CINT Bbibop ¢hyHKUUU aKmUu8HO20 MPO2PaMMUpPyeMOo20 yCKOPEHUS
\ ¢ KOHGbu2ypayuu KOMIMIEKCHO20 yrpaeneHusi \ ¢ KOHGbu2ypayuu KOMIMIEKCHO20 yrpasneHusi

~ — S —

Puc. 9.6. MeHro «YnpasneHue».

=0 = = =

MeHro noseonsgem ebibpamb byHKUUOHANbHOE Ha3Ha4yeHue 0rd Kaxxdo20 u3 yripasnsouux exodos, a
makxe 8bIMoIHUMb HacmpoUKy KOHgbuaypauuu KOMIMIIEKCHO20 yrpaesneHusi Onsi peweHus 3adadyu peey-

niuposaHusi mou unu UHoU repemMeHHou.

KowmririekcHoe yrnipasieHue - ynpaerneHue, qbopMupyemoe 8 pe3yrnbmame CcOo8MecmHO20 UCroJib308a-

Hus cueHarnoe ¢ aHanozosbix (VIN1, VIN2, CIN1, CIN2) u noeudeckux exodoe (LINT = LIN12) e mpebye-
Mol Ons nonb3oeamerisi KOHuU2ypayuu. drnemeHmamu, hopMUPYrOUUMU KOMITIIEKCHOE yrpaessieHue, s6-

JIAIOMCA.

0 VIN1, VIN2, CIN1, CIN2 - aHanozoeble ex00bl (Hacmpausaomcsi 8 meHio «UMHULIMATIN3ALINA /
HACTPOUWKA BXOOOB / AHATIOIOBbIE BXO/bl»),

0 CTYIEHb - npoepammupyemsbie yposHuU 3adaHusi (Hacmpausaromcs 8 meHio «MHULIMATINSALINA /
HACTPOUWKA BXOOOB / LIN®P. MOTEHLIMOMETP»),

0 YCKOPEHMUE - npoepammupyembie ycKkopeHusi (Hacmpaugaromcsi 8 meHro «UHULIMATINSALINA /
HACTPOUWKA BXOOOB / LIN®P. MOTEHLIMOMETP»).

Bxodbl 6uicmpodelicmsyrouje2o aHanoz2oeo2o uHmepgetica VIN3, CIN3 (Hacmpausaromcs 8 MeHH
«MHULIMATIN3ALINS / HACTPOUKA BXOLOB / AHATIOIOBbLIE BXO/bl») npedHasHadeHb! mosbKo drs
MakcuMarsbHO bbicmpo20o 8eoda 3adaHusi Mo CKOPOCMU Unu MOMEeHmMY U He MOo2ym UCrof1b308ambCs CO-

8MEeCMHO C 3/fieMeHmamMu KOMIJIeKCHO2O0 yrpaerieHusl.

AKkmusu3ayusi 8xo008 U 351IeMEeHMO8 KOMITIIEKCHO20 YIpassieHUs1 8bIMOSIHSIemCs 8bI60pOM UX (hyHKUUU.
[nsa kaxdoe2o anemeHma 8 KoHguaypayuu KOMIIIEKCHOZ20 yrpaesieHuUst Moxem bbimb Ha3Ha4yeHa odHa
U3 yHKUUU OMHOCUMENIbHO fepeMeHHOU, peaynupyemol 8HEeWHUM KOHMYPOM cucmeMbl yrpasieHust
(puc. 9.7):
e Nr+ —cocmasnsowas 3adaHusi Mo cKopocmu,
e Nr+« —koaghgpuuueHm macwmabuposaHusi 3aGaHusi 10 CKOpocmu,

e M+ —cocmasnswowas 3a0aHusi Mo MOMeHmy,
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e M+ —koappuyueHm macwmabuposaHusi 3adaHusi Mo MOMeHMy,

e Ar+ —cocmasnsowas 3adaHus ro yai080My OIOXEHUIO,

o Arx —kKoaghguyueHm macwmabuposaHusi 3a0aHusi 110 y211080MYy 10/10XKEHUIO,

e TII+ —cocmasnsrowas 3adaHusi o mMexHoroau4yeckol nepemeHHod,

e TIM+ —koaghgpuyueHm macwmabupogaHusi 3adaHuUst o MexHOI02u4eCcKoUl rnepemeHHoU,

e TIl- — cocmasnsowas obpamHoU c853U MO MEXHOI02UYECKOU rnepemMeHHoU (morbko Ons aHa-

J10208bIX 8x0008),

I & — 3adaHue o yposHIo 8HewHe20 mokoozpaHuyeHuUsi (MosibKo Onsi aHano208bix 8x0d08).

SnemMeHmbI, He UCMOMb3yeMble 8 KOHgU2ypauuu KOMIIIEKCHO20 yrpaeneHus, credyem nepegecmu 8
raccusHoe CocmosiHUe (8 rofie 3HayeHusi coomeemcmeyrleso napamMempa OO/KHbI 0mobpaxambscs

3aKpaweHHbIe NPSIMOY20/IbHUKU).

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

MeHHOU, peaynupyemoli HEeWHUM KOHMYPOM CUCMeMb! yripaenieHus!, U2HopuUpyomcs.

Lns ananozoebix exodos VIN3, CIN3 moaym 6bimb 8bibpaHbl moribko criedyrouwue hyHKUUU:

e Nr+ —3adaHue o ckopocmu,

e M+ —3adaHue rno momeHmy.

Akmususauyusi exola VIN3 unu CIN3 b6riokupyem 803MOXHOCMb UCMONMb308aHUsi dpyaux exo008 U sre-
MeHMOo8 KOMII/IEKCHO20 yrpaesieHuss (OHU asmoMamuyecKu rnepesodsimcsl 8 MaccusHOe COCMOSIHUE).

Kpome moeo, ucknoyaemcsi 803MOXHOCMb COBMECMHO20 ucrionb3osaHust VIN3 u CIN3.

Bxodb! VIN3 u CIN3 mo2ym 6bimb akmueu3uposaHbl MosibKO NpuU ycmaHosKe rniamsl pacuwupeHus: ECS.

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

Hble 8x00bI He UCr10/1b3YHOMCH.

s eblquCieHUsT KOMIIIEKCHO20 yrpasieHusi cHavasa rnpou3godumcsi C/I0KEHUE 8CEX COCMAaBSIFoULUX
3a0aHusi nepeMeHHolU sHewHez20 KoHmypa peaynuposaHusi (Nr, M, Ar unu TI1) co 3Hakom “+”, yMHOXeHue
CyMMbI Ha KoaghgpuyueHm macwmabuposaHusi 3adaHusi (cocmassisiouue co 3HakoMm “”), a 3amem 8bI4u-

“ 9

maHue u3 rosy4eHHo20 pe3yribmama cocmasssiouux obpamHol ces3u co 3Hakom “-” (cm. puc. 9.8).

QyHkyuo MacwmabuposaHusi yOobHO ucnonb3oeams pu HeobxodumMocmu U3MeHeHusi duana3oHa
8X00H020 cueHana 3adaHusi 8 rpouecce pabomsl anekmpornpuesoda 6e3 U3MEeHEeHUsI HACMPOEK coomeem-

cmeytoujezo exoda (cm. puc. 9.9).

lpu nocmpoeHuU 8HeWHe20 KOHMypa peaynuposaHusi mol unu UuHouU rnepemMeHHolU coomeemcmaeayio-
wum obpa3om Hacmpaugaemcsi Cmpykmypa cucmemsl yrpaesneHus. [Jns amoao ucrnonb3ytomcs credyro-
wue napamempsi, onpedesnsrouue Haau4due 8 Cmpykmype peaynsamopos u obpamHbix cessel: TexPeay-
ssmop, Bxod TP (meHo «HABOP NMAPAMETPOB / TEX. PETYJISITOP»), PeaCkopocmu (MeHo «HA-
EOP MNAPAMETPOB / PEIYJIATOP CKOPOCTU»). BnusHue cocmosiHusi amux napamempo8 Ha CmpyK-

mypy cucmembl yripasieHus npounmocmpuposaHo 8 mabnuye 9.1 u Ha pucyHke 9.7.
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Tabnuuya 9.1

lNepemeHHasi
GHEWHe20 Cmpykmypa lMapamemp | [Mapamemp | [Mapamemp
KOHmMypa cucmemsbl yripassieHusi TexPe2ynsmop| Bxod TP | PeaCkopocmu
peaynuposaHusi
Ckopocmb TexHoo2u4eckuti pe2yrnsamop
OMKITOHEH Jlroboe
gpalwjeHus Pezynsmop ckopocmu 6KImto4eH BbIKT1 BKTI
- cocmosiHue
pomopa (obpamHas ces3b — uHmepghbelic damyu-
Ka CKopOoCmu/MosoxXeHusi)
Anekmpomae-
HUMHBIC TexHornoau4eckuli peaynsimop OMKIIo- JTroboe
yeH BbIKI1 BbIKI1
MOMeHM cocmosiHue
Pezaynsimop ckopocmu omkto4deH
dsuzamernsi
Yenosoe TexHonoau4eckuli pe2ynsmop 6KYeH
[ONOXEHUe (obpamHas cesisb — uHmepgpelic dam4yu- BKJ1 Ar BKI1
Ka CKOpOoCmu/MosoXeHUs)
pomopa Pezynsmop ckopocmu 6KIto4eH
Yenosoe TexHoMo2u4YeCKUll pe2yrnsamop eKIYeH
10/7I0XKEeHUe Pezayrnismop ckopocmu OmkKioHeH BKJ1 Ar BbIK/1
He pekomeHdyemcs ucronb308aHue
pomopa daHHoU cmpyKkmypebl
TexHonozauye- | TexHomozuyeckull pezynsmop eKmoyeH
cKkas (obpamHas ces3b — mexHo/102u4ecKuli BK/1 T BK/1
Oamuyuk Yyepe3 aHaro208bil uHmepagelc)
nepemeHHas Peaynsmop ckopocmu eKmo4eH
TexHonoaudeckul peaynsamop 8KIH04YeH
TexHomo2uye- (06pammHasi cesi3b — mexHoIo02u4ecKull
damyuk Yyepes aHasi0208bil uHmepgelc)
Ckas Peaynsamop ckopocmu OMKIMOYEH. BK1 m BbIKIT
nepemexHast Bbix00 mexHomno2u4eckoeo peaynsmopa
roOKIIYeH K 8X00y peayrnsimopa akmue-
Holi cocmasensouweli moka

SremMeHmbl KOMIIEKCHO20

yrnpaerneHus

Bbicmpodeticmsyrowue
aHanozoeble 8xo0bl

.

DyHKUUU

[locmpoeHue gHewHe20 KOHMYypa peaynupo8aHusi

B3adaHue YPOBHA 8HEWHe20 moKooepaHu4YeHuUs

10 CKO|

BadaHue

pocmu

TexHonoau4eckutl
peaynsmop

3adamuyuk
uHmMeHcusHoCMU |

gl

°}\

‘ [

TM=

TexPerynsitop BKI1/BbIKI

Bxon TP Ar/Th

B3adaHue
no momeHmy

Pezynamop
ckopocmu

A 4

h 4

—

A 4

Hamyuk
ckopocmu /

1] _O\(P

Nr+
M+

|

Puc. 9.7. Cxema ¢hbopmuposaHus yrpasnsrouwjux eoddelicmeaud.

nonoxeHus
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Ecnu eHeWwHUM KOHMYpPOM yrpaerieHuUs 18/1emcs KOHmyp peaynuposaHusi CKopocmu epaujeHusi unu
ya/108020 MOJIOXKEHUSI pomopa, mo UHGopMayusi 0 MeKyuweM 3Ha4eHuUU peaynupyemoll nepemeHHol ro-
cmynaem & cucmeMy ynpaeneHusi depe3 uHmepgbelic Oamyuka ckopocmu/nonoxeHus. [Napamemps!
Oamyuka 8800simcsi 8 meHo « HABOP NAPAMETPOB / [JATHUK CKOPOCTU ».

Ecnu sHewHUM KOHMypOM yrnpasneHusl s18/1siemcsi KOHmMyp pezyuposaHusi mexHosnoaudeckol nepe-
MeHHOU, mo cuzgHan obpamHoU ces3u 8800UMCS 8 cucmeMy yripasieHuUs1 Yepe3 00uUH UuU HECKOJIbKO aHa-

J10208bIX 8X0008 (COOM8EeMcmayWUM rieMeHmam HasHadaemcsi pyHkyus TI1-).

* 3adaHue ypo8HsI BHEUIHE20 MOKOO2PaHUYEeHUS

Hns aHanoeoebix exodos VIN1, VIN2, CIN1, CIN2 Hapsidy ¢ 3adaHuemM cKkopocmu, MOMeHma, ya/108020
MOMI0XEHUST Unu MEexXHOI02u4eckol nepemMeHHoU Moxem 6bimb eblbpaHa QyHKUUSI 3a0aHusl YPOBHS BHEWI-

He2o0 mokoozpaHudeHus (3HadeHue napamempa | &). [Mpu amom yposeHb MoKoozpaHu4eHus], 3adaHHbIl
napamempom Brewnee | & (menio «MHULIMATIN3ALIMNS / HACTPOUKA BXOLOB / UN®P. NMOTEH-

LINOMETP») u ebi3bigaeMblli /102UHECKUM CU2HalloM «BHeuwHee mokoozpaHu4YeHuUe», U2HOPUpyemcs.

YpoeeHb 8HeWHe20 MOKOO2paHU4YeHUsT Moxem 6bimb 3a0aH MOJIbKO N0 OOHOMY U3 aHasio208bix 8x0008,

rnoamomy 8bibop AaHHOU hyHKUUU Ons kaxdo20o rocnedyru,e2o aHas0208020 8xoda rnepesodum rpedbi-
Oywuli 8xo0 8 naccuesHoe cocmosiHue (8 rnorie 3HadeHusi coomeemcmeyowe2o napamempa omobpaxa-
omcs 3aKpaweHHble rpsIMOY20IbHUKU). Pexum eHeuwHe20 moKoozpaHUYeHUs Moxem bblmb akmueu3u-
posaH He3asUCUMO Om CMpPYKMypbl CUCMEMbI yrpassieHus, mo ecmb rpu ompabomke 37eKmponpuso-

Oom 3alaHusi rno CKopocmu, MOMeHmy, y2/l1080MYy I1OJIOXKEeHU unu mexHosioau4eckol nepemeHHoEl.

Ha puc.9.8 npusedeHbl npumepbl UCMOIb308aHUSI 8X0008 U KOHbu2ypayuu KOMIIIEKCHO20 yripassieHusi
O cmpyKmyp C 8HEWHUM KOHMYPOM pez2yniuposaHusi mexHoIo0au4deckol rnepemMeHHol (a), mosoxeHus
(6), ckopocmu (8), momeHma (2), ckopocmu ¢ beicmpodelicmayrouumM aHan0208biM UHmMepgeticom (0). Ha

pucyHke rpuHsmsi criedyrujue 0603Ha4YeHUs:

0 TP — mexHonozau4yeckul peaynsamop,
o0 3U - 3adamyuk UHmMeHcusHoCcMuU,
0 PC - peeynsmop ckopocmu,

o [JCIl— damuyuk ckopocmu / NOSIOXEHUS.
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Puc. 9.8.

BadaHue no

MexHosoauyeckoll 3adaHue o
nepemeHHoUl momeHmy
TexPerynsitop PerCkopoctun
BKNn BbIKn
TP > 31— ——>
Bxoa TP
CtyneHb
™
> acn
YckopeHue
a)
3adaHue no 3adaHue no 3adaHue o
no5oXxeHur CKopocmu MOMeHmy
TexPerynstop PerCkopoctu
BKIN BKIn
TP —» 3U PC —»
Bxoa TP
CtyneHb
Ar
AcCrn
YckopeHune
3adaHue no B3adaHue no
cKopocmu MOmMeHmy
TexPerynstop PerCkopocTu
BbIKN BKIN

CIN3

3VI4>9—>PC—>

CTyneHb Nrs
YckopeHne Nr+

BadaHue o yposHto
BHELWHe20 MOKOO2PHUYEHUSI

6)

TexPerynstop
BbIKN

Bxop TP
Ar/TN D.C I—I

>
-

3adaHue no
MomeHmy

PerCkopocTu
BbIKI

O

Bxop TP
CryneHb el ncn
YckopeHne
P BadaHue o yposHto
8HEWHE20 MOKOO2PHUYEHUS
2)
3adaHue no BadaHue no
ckopocmu MOMeHmy
TexPerynstop PerCkopocTtu
BKI1/ BbIKN BKN
OG0 an PC|—>
+
Bxop TP
CryneHb (T nen
Yckopenvie Bl

0)

lMpumepsbi ucronb3068aHuUsi 8X0008 U KOHGbu2ypauuu KOMIMIEKCHO20 yrpaeieHusl.
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Ha puc. 9.9 npusedeHa spemeHHas OQuaspamma ¢hopmuposaHus 3adaHusi o ckopocmu, coomeemcm-
gyrowjasi KoHguaypayuu KOMIIEeKCHO20 yrpasreHusi, rnokasaHHou Ha puc. 9.8, 8. Hacmpotika aHanoeoego-
20 8xo00a VIN1 ebinonHsemcs 8 meHro «MHULUMATIN3ALINS / HACTPOUKA BXOOOB / AHA/TOIOBbIE
BXO/bl / BXO/L VIN1». lNpozpammupyembie yposHuU 3adaHusi (cmyreHu) ebibuparomcsi KombuHayuel
cuaHanos Ha noauyeckux exodax LINT-LIN3 (amum eéxodam 8 meHro «MHULIMATIN3ALINS / HACTPOUKA
BXOAOB / JIOMMYECKUWE BXO/Mbl» HasHayeHbl pyHkuyuu 9, 10 u 11 coomeemcmeeHHo). [Npoepammu-
pyemMbie YyCKOPEHUS akmugu3upyromces JI02u4ecKUMU 8xodamu: 8 NMosioxumernbHoOM HarnpasneHuu - LIN4, e
ompuuamersnbHoMm - LINS (amum exodam e meHwo « MHULIMATINSALINA / HACTPOUKA BXO4OB / J1OMM-
YECKUE BXOLbl» HasHayeHb! pyHKyuu 13 u 14 coomeemcmeeHHo).

lMapamempbl meHO docmyriHbl O pedakmuposaHus rnpu cbpoce ¢hriaza «CHAMuUe 6/10KUPOBKU» U

sso0e rnapoJsid rnosib3oe8ameris.

Nr,
0b6/MuH
200 +
[} [}
100 4 : ! .
[}
VINT 0 : : ;
| | !
[} [} |
[} [} |
[} [} |
[} [} |
1 + : | T
[}
LIN1 0 : . : ; .
1 4 : U : .
| | | . |
LIN2 0 : —t : 7
| | | | . |
T T ! Lo :
| | | | |
LINS 0 —
4 [} [} [}
0 Il Il . " "
' : ! : | : 1 1 1
1 4+ : \ : | | \ | | | AKmu8U3Upo8aHo yCKOPEHUE 8
\ : \ : : : : : :nonomumeanOM HarpasneHuu
LINS 0 . .
| ] | 1 T ] T 1 T
! : ! : : : : : : AKmueuaupéech') yCKopeHue 8
: 1 : : : 1 : : : om/ouuamerltl,/-/on/lI HanpasneHuu
1 | 1 !
. LK ! b i L cT2 | | cT2 | L
T [} [}
s e : Lo
-+ 1
) ! ! | CT3 l o
T ! A ! l o
1 4 . . | 1 | 1 | 1
rerol ! l Lo
Cmyl'leHb 0 : : T i T I i t
! b : | : CT6 | ] :
-1 T : : : | I 1 ] I I [} I
| 1 | | I 1 | | I [} I
! Lo | : : | Lo 702p Nr
Nr, Ir____.:.__:__L__l_____:_____l____J.____J. J__L P
800 06/MuH ! Lo \ ! : : \ \
1 | 1 1
! Vo ! : | : ! I
600 - | S |
[}
[} [}
200 + \ . :
3adaHue ! |
1o ckopocmu l

Puc. 9.9. BpemeHHasi duaspamma ¢hopmuposaHusi 3a0aHusi o cKopocmu.
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9.6. HACTPOWKA BXO4OB

(- N
N
N
3a20/1080K MEHI0 HaCMPOUKU aHarno208bIX 8xX0008 )
AW A T J
] I _J
A 54
(- . N
N
N
322011080k MEHIO HACMPOUIKU 8XOOHbIX 102UYECKUX SUHUL )
A= A T J
- ] I _J
A Vv
(- N
N
H Y N
32320/1080K MEHIO HAaCMPOUIKU MPO2PaMMUPYEMbIX YCKOPeHrUl
\_U yposHel 3adaHusi Y,
A y'y T J
] I J
A vV
(- N
N
N
322011080k MEHI0 HACMPOUIKU (hYHKUUOHANBLHO20 2eHepamopa )
A= 7' T _J
1 I J

Puc. 9.10. MeHro «Hacmpolika 8x0008».

MeHro codepxxum Hacmpolku aHarno208biX 8X0008, 8XO0HbIX [102U4eCKUX fIUHUL, rpoepaMmMupyembiX

yckopeHul u yposHel 3adaHusi, (hyHKUUOHaIbHO20 2eHepamopa.
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9.7. AHAJIOIOBbIE BXOAbl

(- N\
N
3az201080K MeHI0 HacmpouKu aHano2o8020 exoda VINT )
S — )
A vV
/- . N\
N
3az201080k MeHI0 HacmpouKu aHano2o8020 exoda VIN2 )
S — ~)
A vV
(- PP N
M
3az201080k MeHI0 Hacmpolku aHano2o8020 exoda VIN3 )
7'y T J
. ] I J
a 54
([~ - N\
M
3a201080Kk MeHI0 Hacmpoliku aHano2ogozo exoda CINT )
7'y T J
. ] I J
a 54
(- N\
\\
3az201080Kk MeHto0 HacmpolKu aHano2oeoeo exoda CIN2 )
< 7y T J
. ] I /
a 54
/- . ™\
N
3az01080Kk MeHIo0 HacmpolKu aHano2oeo2o exoda CIN3 )
< A T J

N | 1

Puc. 9.11. MeHto «AHanozo8ble 8xo0bl».

MeHro codepxxum Hacmpolku aHanozosbix exodos VIN1, VIN2, VIN3, CIN1, CIN2, CINS.
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9.8. BXO[ VIN1 (BXOA VIN2, BXO/A CIN1, BXO/ CIN2)

YpoeeHb 8X00HO020 aHaro208020 CuzHaa, coomeemcmeayouull Hynegomy

TNocmosiHHas epemeHu 8x00H020 hunbmpa ~
\_yposHio 3a0aHusi unu obpamHoli ces3u

At vV At [
o
OnopHoe 3Ha4yeHue, coomeemcmesyruwee SerHeﬂ epaHuye QuanasoHa
_exo OHO20 AHANOZ08020 CUZHANE PaspeuweHue/3anpem asmonuHeapusayuu
At vV At vV

a30Ha
3oHa HeyyscmeumesnbHocmu

A v
(g

BerHﬂﬂ epaHuya duana3oHa 8x00H020 aHano208020 cuzHana

at 54

P —

HuxHss epaHuya Ouana3oHa 8X00HO020 aHarno208020 cuzHana

Puc. 9.12. MeHo «Bxo0 VIN1».

,
8
®
g
g
g
g
o
g
g
Q
=0 =G =@ =@ =

lNMapamempbl MeHI0 ucnonb3yromes 05151 HacmpoUku aHanoz2oeoz2o exoda VINT nymem ¢hopmuposaHus
Jxenaemol 3asucumocmu 3adaroujeco 8o3delicmeusi unu obpamHol €es3U Om ypo8HsI 8XO0HO20 aHasio-

208020 cueHana (puc.9.13).

Menrwo «BXOL VIN1», «BXOL VIN2», «BXOL CIN1» u «BXOL CIN2» aHanozu4Hbl, ux cocmae pac-

cmompeH Ha nipumepe meHro «BXOL VINT»:

e T cbunbmpa - «[locmosiHHasi speMeHU 8X00H020 cbusibmpa

Onpedensem 3HadyeHUe MOCMOSIHHOU 8peMEHU MPo2paMMHO20 husibmpa 8xo0H020 aHaI0208020 Cue-
Hana. [ns omkoyeHus: gpuribmpa Heobxodumo ycmarHoeums 3HadeHue rnapamempa 0. [Napamemp doc-
myneH 055 pedakmupoeaHusi Mpu 88o0e naposis nosib3ogamerisi. Moxem 6bimb ycmaHoeseH 8 npedenax

om 0 do 0.5 ¢, wae - 0.005 c. 3Ha4yeHue o ymonyaHuto - 0.005 c.

L4 7‘Nr max - «OriopHoe 3Ha4YeHue, coomeemcmeyrouiee sepxHel epaHuue duana3oHa 8Xxo0HO20 aHaso-

208020 CcucHana»

L4 \ZNI' max - «OropHoe 3Ha4YeHUe, coomeememeyruee HUXHel epaHuue duana3oHa 8X00HO020 aHaslo-

208020 cucHana»

Onpedensirom yposHu 3adaHusi unu obpamHol cesi3u, coomeemcmsyrouiue 8epxHel U HUXHeU epaHu-
uam Ouarnas3oHa HOpPMUPOBaHHO20 8XO00HO20 aHasl0208020 cuzHana (puc.9.13). UmeHa napamempos u ux
pasMmepHocmu asmomMamuyecKu nepesodssmcsi 8 COCMOsIHUS, npueedeHHble 8 mabuuye 9.2, 8 coomeem-
cmeuu ¢ pyHKyuel, HazHa4YeHHoU 0aHHOMY 8x00y 8 meHo «MHULIMATINSALINA / YIIPABTIEHUE ».
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Tabnuuya 9.2

®dyHKUyus OnucaHue NUmeHa napamempoe PasmepHocmb

Nr+ Cocmaasrnisirowasi 3a8aHusi o ckopocmu 7Nr max, YNr max |o06/muH, pad/c, Ny

M+ Cocmasrnisowasi 3aGaHusi o MOMeHmy ™ max, M max |Hwm

Ar+ Cocmasnisitowasi 3adaHusi o yanoeomy| TAr max, JAr max |pad, ep

T10J10XKeHUr

T+ Cocmasnsiouas 3adaHusi no mexHoso-| 7T max, YT max | % om makcumarbHO20 YPOBHS
t

au4yeckol rnepemMeHHou cueHasna obpamHou cessu

Nr=, M+, | Koagpgpuyuenm macwmabuposaHusi 3a- 7K max, YK max be3pasmepHbIl
Arx, T[1+ |0aHusi 1o ckopocmu, MOMeHmy, yesio-
80MY [OJIOXKEHUI UNUu MmexHooauye-

cKol nepemeHHoU

Tr- Cocmasnsiowasi o6pamHoll ces3u no| 7TM max, YT max |% om mMakcumanbHO20 YpPOBHS

mexHoo2u4ecKol nepemMeHHou cuzHana obpamHou cesasu

¢ |3adaHue no ypoeHto eHewHezo mokoo-| 71& max, ¥1 ¢ max |A

2paHuYeHUst

lNMapamempsl docmyriHbl Ond pedakmuposaHusi rnpu cbpoce ¢praza «CHIMuUe 6710KUPOBKU» U 8800e

rnaporsis roJjib3oeameriA.

o 7U max - «BepxHsisi epaHuya duanasoHa 6Xx00H020 aHaI0208020 cusHana»

o JU max - «HuxHss epaHuya duanazoHa 8X00HO20 aHa/I0208020 cuzHaIay

Onpedernsirom 8epxXHIO U HUXHIOW epaHuubl duarna3oHa HOPMUPOBaHHO20 8X0OHO20 aHari0208020
cuzHana. MimeHa napamempos onsi merio «BXOL VINT» u «BXOL VIN2» - TU max u YU max, pasmep-
Hocmb - Boribm. [ns meHto «BXO/L CIN1» u «BXO[ CIN2» - 1 max u ¥1 max, pasmepHocms — MA.
lMapamempsi OocmyirHbi 0551 pedakmuposaHusi rpu cbpoce raza « CHaAMuUe briokuposku» u 88ode rnapo-
15 nonk3oeameris. Moaym 6bimb ycmaHossneHsl 8 nipedenax om -10 B do +10 B ¢ wazom 0.001 B (05
meHro «BXOL VIN1» u «BXOL VIN2»), om 4 mA 0o 20MA ¢ wazom 0.001 MA (0ns1 meHio «BXOL CINT» u
«BXOL CIN2»).

L4 7\0\‘ - «YposeHb 8X00HO20 aHasi0e08020 CcuzHasa, coomeemcmeayruull HyrIeeoMy YPO8HIO 3adaHusi

unu obpamHou cesi3u»

Onpedensiem yposeHb 8X00HO20 aHari0208020 CuegHasa, coomeemcmesyuull HyreeoMy ypoBHKO 3a-
OaHus unu obpamHou ces3u. Moxem 6bimb ucronb308aH Orid MNofyYeHUs HeCUMMEMPUYHOU 3a8ucuMo-
cmu 3adarouwjezo 8o30elicmeusi om ypo8HSI 8XOOHO20 aHasl0208020 cueHasa. Ecnu npu ucnonb3oeaHuu
aHa0208020 exo0a 0ris1 8eo0a cueHana obpamHoU c8s3U pearibHasi hu3uyeckasl 8e/ludUHa He MeHsiem
3Hak, mo criedyem ycmaHo8UMb 3Ha4yeHuUe napamempa, coomeemcmeyoujee HUxXHel epaHuye duanaso-
Ha exo0Hoeo cueHana. [ns meHwo «BXOL VIN1» u «BXOL4 VIN2» napamemp umeem pasmepHOCMb
Bonbm, dns meHro «BXO/L CIN1» u «BXOL4 CIN2» - munnuamnep. Moxem 6bimb ycmaHoeseH 8 rpede-
nax om -10 B do +10 B ¢ waeom 0.001 B (dns mero «BXOL VIN1» u «BXOL VIN2»), om 4 MA 0o 20 MA ¢
wazom 0.001 MA (0na meHro «BXOL CIN1» u «BXOL CIN2»). lNapamemp docmyrieH 0ns1 pedakmuposa-

Hus ripu cbpoce raza « CHamMue byI0OKUPOBKU» U 8800e raporisi Mosib308ameris.
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o Aemo 70V - «Pa3speweHue / 3anpem asmornuHeapusayuu»

lMossornisstem 8KIrYUMb / 8bIKITIOYUMb PEXUM asmomMamuyeckol uHeapusayuu 3agucumocmu 3adaro-
weeo sosdelicmeusi uu 0bpamHol ¢8s13U oM ypO8HST BXOOHO20 aHari0208020 CuzHasia Mex0y OropHbIMU
moykamu. Mapamemp GocmyneH Ons pedakmuposaHus rpu cbpoce priaza «CHAMuUe 6SIOKUPOBKU» U

8800e naporisi nonb3o8ameris. 3HadeHue o ymondaHuro - BKJI.

o Mepmeasi 30Ha - «30Ha HeYyecmeumesibHOCmU»

Onpedenssem duana3oH U3MEHEeHUs 8XOOHO020 aHa/l0208020 Cu2Hasa, coomeemcmeyuull Hyneeomy
ypOo8Hto 3adaHusi unu obpamHol cessu. lNapamemp ycmaHagnueaem 6esfluduUHy 20pU30HMarbHO20 Om-
pe3ka xapakmepucmuku, Komopbll pacrosioxeH CUMMeMmPUYHO OMHOCUMEbHO MOYKU, 3a0aHHOU napa-
mempom 10 (puc.9.13). Moxem 66imb ycmaHosneH e npedenax om 0 B do 20 B ¢ wazom 0.001 B (dns
meHo «BXO/ VIN1» u «BXOL VIN2»), om 0 MA do 16 MA ¢ wazom 0.001 MA (dns meHro « BXOL CINT» u
«BXOL CIN2»). Napamemp docmyrieH 051 pedakmuposaHusi rpu cbpoce ¢hriaza « CHAmMue 610KUpPO8KU»

u 88ode rnaporsid rnosib3oeameriA.

Nr, o6/muH

800

600

| Aemo 704 BKTI }—»

400 —+

| Asmo 704 BBIKTT | -~ PR
200 / 00 |4

400 1

¢Nr max

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

dUmax =-10B

704 =+3B

Mepmeasi 30Ha = 2 B

-800 +

Puc. 9.13. ®opmuposaHue 3asucumocmu 3adaruezo 8030elicmeusi om ypo8HS 8X00HO20

aHas0208020 cueHarna (0ns exoda VIN1).
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9.9. BXO[ VIN3 (BXO/ CIN3)

OriopHoe 3HayeHue, coomeemcmeytowee 8epxHel epaHuye duanasoHa
KSXOOHOZO aHasio2o8020 cuzHana

At vV

(i

OriopHoe 3HauyeHue, coomeemcmeytowee HuxHel epaHuye duanasoHa
\SXO(aHOeO aHario2o8020 cuzHana

At vV

BepxHss epaHuya Ouana3oHa 8X00HO20 aHar0208020 cuzsHana

at Vv

HuxHsas epaHuya Ouana3oHa 8X00HO20 aHar0208020 cusHana

P —

=0 =Q =) =

Puc. 9.14. MeHto «Bxod VIN3».

lMapamempbl MeHI0 ucnonb3yromes 07151 HacmpoUKu aHanoz2oeo2o exoda VIN3 nymem ¢popmuposaHus
Xxenaemoli 3asucumocmu 3adaroujeco 6030elicmeusi om yposHsl 8XO0HO20 aHasloe08020 CcueaHana
(puc.9.15).

Menrwo «BXOL VIN3» u «BXOL CIN3» aHano2u4Hbl, ux cocmag pacCMOmpeH Ha rpumMepe MEeHH
«BXOL VIN3»:

e INr max - «OnopHoe 3HayeHue, coomeemcmayrowee sepxHeli epaHuye duanazoHa 8X00HO20 aHaso-

2080e0 cucHasna»

e Nr max - «OropHoe 3HadYeHue, coomeemcmeytoulee HuxHel epaHuye duanasoHa 8xo0HO20 aHaso-

2080e0 cucHasna»

Onpedensirom yposHu 3adaHusi, coomeemcmeyrowue 8epxHel U HUXHel epaHuyam ouarnasoHa Hop-
MUPOBaAHHO20 8XOOHO20 aHasl0208020 cueHana (puc.9.15). MimeHa napamempos u ux pasmMepHOcCmu as-
momamu4ecKku nepesodssmcs 8 COCMOosIHUSA, rnpusedeHHbie 8 mabnuye 9.3, 8 coomeemcmeuu ¢ byHKUU-
el, HasHa4yeHHoU daHHomy exo0y & meHro «MHULIMATINSALNA / YITPABIIEHUE».

Tabnuua 9.3

®PyHKUus OnucaHue UmeHa napamempoe Pa3mepHocmb

Nr+ Cocmaensrowas 3adaHus 1o ckopocmu TNr max, ¥Nr max | 06/mMuH, pad/c, 'y

M+ Cocmasrnisowasi 3aGaHusi o MOMeHmy ™ max, M max |Hm

lNMapamempsl docmynHbl Ona pedakmuposaHusi npu cbpoce ¢priaza «CHaIMuUe 6710KUPOBKU» U 8800€

rnaporsis rnojib3osameris.
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o TU max - «BepxHsisi epaHuua duanasoHa 8xo0HO20 aHar0208020 cusHaIa»

o U max - «HuxHsisi epaHuua duana3oHa Xxo0HO20 aHa0208020 cusHaIay

Onpedenisirom BEpXHIOK U HUXHIOKW 2paHuybl duarna3oHa HOPMUPOBAHHO20 B8X00HO20 aHasi0208020
cueHana (puc.9.15). MmeHa napamempos dns meHo «BXO[ VIN3» - TU max u YU max, pasmepHocmsb -
Bornbm. [inst meHto «BXO[ CIN3» - 1 max u 41 max, pasmepHocmb — MA.

lMapamempesl docmynHbl 051 pedakmuposaHusi npu cbpoce hraza «CHAmMue 6110KUpPOBKU» U 8800e

napons nonb3oeamersis. Moaym 6bimb ycmaHoeneHsl 8 npedenax om -10 B 0o +10 B ¢ wazom 0.001 B
(0151 meHro «BXO/L VIN3»), om 0 MA do 20MA ¢ wiazom 0.001 MA (dnst meHro «BXOL CIN3»).

Nr, 06/MuH

800 T

600 T+

400 T

200 T

N4+ o

INr max

Nr max =+1000 06/MuH
YNrmax =-1000 o6/mMuH
fUmax =+10B
dUmax=-6B

Puc. 9.15. ®opmuposarue 3asucumocmu 3adarouezo 8030elicmeusi om ypo8HS 8X00HO20

aHarnoeaoe020 cuesHana (0nsi exodoe VIN3, CIN3).
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9.10. JIOTNMYECKUE BXOAbl

Bei6op Homepa no2uyeckoz20 exoda U e20 hyHKyuU 3

Puc. 9.16. MeHto «Jloeuyeckue 8x00bi».

HasHaueHue nosudyeckux exo0o8 moxem bbimb 3anpospamMmupo8aHo nosibzosamesnem. C rnoMouwibo

0aHHO20 MeH0 0151 Kax0020 so2udeckoeo exolda (LINT = LIN12) ebibupaemcs HoOMep ¢hyHKUUU U3 CrUCKa:

Ne HaumeHoeaHue ¢pyHKUuu OnucaHue
1 | CHImue 6510KUpO8KU CHamue cueHana briokupyem 8bixo0 npeobpa3zosamerns, 08u-
2amerib ocmaHassiueaemcsi c60600HbIM 8bibe2oM
2 | PaspeweHue 3adaHusi lModaya cueHana paspewaem ompabomky 351eKmponpueodom
mekyu,e20 3adaHusi
3 | C6poc 3awum — umnysnsc [Modaya umnynbcHO20 cueHana cbpacbieaem ¢hnasu cpabo-
maswux 3awum
4 | Pesepc 3adaHusi lModaua cueHana uHeepmupyem mekyuwee 3adaHue
5 | PaspeweHue pabomel 1 (= CHamue | [Nlodaya cuzsHasa aHasocud4Ha OOHOBPEMEHHOU YCmaHOBKe
briokuposku + Pa3peweHue 3adaHusi) | ¢priazoe « CHamue 6510Kuposku» U «PaspeweHue 3adaHusi».
lpu cHamMuu cueHana npoucxodum bsioKUposKa 8bixoda rpe-
obpasosameria U ocmaHog dguzameris 8bibe2oMm.
6 | PaspeweHue pabomsbi 2 (= CHamue | [NoGava cuesHana aHanoau4yHa OOHOBPEMEHHOU ycmaHo8Ke
briokuposku + PaspelweHue 3adaHusi) | ¢prnazoe « CHamue 6510kuposku» u «PaspeweHue 3adaHus».
lMpu cHAMuUU cueHana rnPoucxooum MOoPMOXeHUs deuzameris
C ycmaHo8J/IeHHOU UHMEeHCUBHOCMbIO U nocrnedyrowast 61oKu-
poska 8bixoda rnpeobpasogameris.
7 | BHewHee mokooepaHuyeHue lModaya cueHana akmusu3upyem PEXUM BHEUWHE20 IMOKOOo-
epaHuYeHus, ycmaska Komopoz2o 3adaemcsi napamempom
Buewree 12 (menio «MHULIMATIN3ALMNST / HACTPOUKA
BXO4OB / UN®P. MOTEHLINOMETP»)
8 | AsapuliHbIli ocmaHo8 [Modaya cueHarna ebi3bieaem ocmaHo8 0guzamesis ¢ MaKcCu-
MaribHOU UHMEHCUBHOCMbIO
9 | Bum 0 ebibopa npoepammupyemozo | KombuHayusi cusHamnos ebi3bieaem ompabomky cmyrneHel 3a-
ypO8Hs1 3adaHusi OaHusi, npozgpaMmMupyemMbix ¢ rnomowbro MeHwo «UHULIMATIN-
SALNA / HACTPOUKA BXOQ4OB / UHN®P. TOTEHLUMNO-
10 | Bum 1 enibopa npozpammupyemozo | METP»
ypO8Hs1 3adaHusi
11 | bum 2 eblbopa npozspammupyemozo
ypO8Hs1 3adaHusi
12 | bum 3 eblbopa npozspammupyemozo

ypO8HS 3adaHusi
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13

Akmususayusi rnpoepamMmmupyemozo
YCKOpeHusA 8 [10/10XKumesilbHOM Ha-
rpasrsieHUuU

lNodaya cuesHana akmusu3upyem yCKOPeHUe & o/IoXuUme/ib-
HOM HarpaeneHuu, npospamMmMupyemMoe C MOMOWbIO MEH!O
«MHULUMATIN3ALMS / HACTPOUKA BXOAOB / LIN®P. [10-
TEHLUINOMETP»

14

AKkmueusauusi  npoepamMmMupyeMozo
YCKOPeHUsi 8 ompuyamesilbHOM Ha-
npasneHuu

lModaya cueHana akmusu3upyem yCKopeHue 8 ompuyamerib-
HOM HarnpaeneHuu, npospaMmMupyemMoe C [OMOWbLIO MEHIO
«MHULIMATIN3ALNST / HACTPOUKA BXOLOB / UN®P. 10-
TEHLINOMETP»

15 | bum 0 ebibopa akmueHo20 Habopa | KombuHayusi cueHanos onpedesiiem 6blIbop akKmMuUeHO20 Ha-
napamempos bopa napamempos:
Bum 1 | bum 0 Homep akmueHozo Habopa napamempos
0 0 1
16 | bum 1 ebibopa akmugHo20 Habopa
napamempos 0 1 2
1 0 3
1 1 4

17

EHOKUPOSKa mexHOoJ/10eu4YeCcKoeo pe-
cynamopa

lModaya cueHana 6riokupyem mexHono2udeckull peaynsmop,
npusod ompabameieaem 3adaHue 10 CKOpocmu.

18

briokuposka exoda VIN1

19

Griokuposka exoda VIN2

20

Griokuposka exoda CIN1

21

Griokuposka exoda CIN2

lNodaua noau4yeckozo cueHana briokupyem obpabomky coom-
gemcmeyouwe2o aHasn0208020 8x00a, UCK/IYaem e20 U3
KOHgbu2ypayuu KOMI/IeKCHOZ0 yrpaeseHusl.

HeucnonbsyeMb/e 8x00bI Q0rmKHbI bbimb rnepesedeHbl 8 MacCU8HOe COCMOSIHUEe (6 rosie 3Ha4deHus

GbyHKYUU coomeemcmeyrowe2o 8xo0a 0mobpaxaromcsi 3aKpaweHHbIe MPSMOY20/IbHUKU).

Jlrobas prHKuUFI MoXxem bbimb Ha3Ha4yeHa mosibKO oOHomy U3 yloeu4ecKux 8xo0o08, rnosmomy 6bl60p

OaHHoU ¢hyHKyUU 0511 Kaxdoeo rocnedyrowez2o exoda nepesodum npedbidyujuli 8xo0 8 rnaccusHoe co-

CMmosHue.

Mo ymonyaHuro rioaudeckum exo0am HasHayeHbl criedyruue yHKUUU:

LINT - cHamue 6nokuposku (1),
LINZ? - paspeweHue 3alaHusi (2),

LIN3 - c6poc 3awum (3),

O O O O

LIN4 - pesepc 3adaHus (4),

ocmaribHble 8X00bl He UCr10/1b3yrOMCH.

MeHro docmynHo dnsi pedakmuposaHusi npu cbpoce ¢hraza

roJsib3oeameris.

«CHsimue brioKuposKu» u 8800e naporsisi
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9.11. LUN®POBOU MNOTEHLIMOMETP

= = i : = ~

A\ A
OepaHuyeHue usMeHeHus1 3a0aHusi Orisi YCKOPeHUst
Homep cmyneHu yughposozo nomeHyuomempa
) \_8 /10/10KUMEJIbHOM HanpaeneHuu )
at [ 4 at [
(e i N\ [~ : N\
- OzpaHuyeHue usmeHeHus1 3a0aHusi O1sl yCKOPeHUs
[Mpoepammupyembili yposeHb 3adaHus (CmyrneHb)
) \_8 OMpUYamernsHoM HanpassieHuu )
at vV at g
(G N p— N
I'IpoepaMMupyemoe YCKOpeHue 8 rnosioxxumesilbHOM HarnpasrieHuu @ ) YPOGQHE’ B8HeWHea0 moKooespaHu4yeHus 8
J
A v
/ Hl \
lNpozpammupyemoe yckopeHue 8 ompuuamensHOM HanpasneHuu 6 )

7 —

Puc. 9.17. MeHto «Ljughbp. momeHyuomemp».

e Homep cmyneHu - «<Homep cmyneHu yugpoeozo nomeHyuoMempa

3adaem Homep cmyreHu Uugpoeo2o rnomeHyuoMempa, napamempsl Komopol omobpaxaromcs u pe-
dakmupyomcsi ¢ oMok criedyrouieli cmpoku MeH. Mozym 6bimb ycmaHoeneHb! 3HayeHust om 0 9o
15.

e  CmxxNr - «[lpoepammupyembili yposeHb 3adaHusi (CmyrneHsb)»

Onpedensiem ypogeHb 3adaHusi Mo CKOPoOCMuU, MOMEHMY, ya2/l080MYy MOJIOKEHUK, MEXHOI02u4ecKol
nepemeHHoU unu koaghghuyueHm macwmabuposaHusi, coomeemcmayrowut CmyneHu ¢ 3adaHHbIM HOME-
pom. PasmepHocme Ons 3adaHusi no ckopocmu - 06/MuH (pad/c, I'y), momeHmy - H-m, y2rnogomy rosnoxe-
HuUKo - pad (ep), mexHoIo02u4ecKoU nepemMeHHoul - % om MakcuMaribHO20 ypOB8Hs cueHaia obpamHol ces-

3u, KoaghpuyueHm macwmabuposaHusi 6espasmepHbIL.

[ns moao ymobbi ekouuUMb npospaMmupyemMsie yposHU 8 Kadecmee cocmasnsouwel 3adaHusi 8
KOHgbu2ypauuto KOMIIeKCHO20 yripasieHusi, Heobxo0umo ebibpams Ux hyHKUUIO C MOMOWbIO napamempa
CmyneHb (meHo «MHULIMATIN3ALINA / YITIPABJIEHUE»). B kayecmee ¢byHKuuu moaym 6bimb ebibpa-
Hbl: 3a0aHue Mo CKOpoCmu, MOMEHMY, yario8oMy MOJIOKEHUIO, MexXHO102au4yecKol nepemMeHHoU umu Ko-

aghgpuyueHm macwmabuposaHusi 3a0aHus.

CmyneHb akmusu3supyemcsi chopMmuposaHuem coomeemcmeyowel KombuHayuu cusHanos Ha Jioau-
yecKkux exodax, Orisi KOmopbIX HasHayeHa yHKUUs «bum ebibopa npoepamMmupyemMo20 YpoeHs 3a0aHusiy»
(meHto «MHULIMATIN3ALIMS / HACTPOUKA BXO/LOB / JIOTMYECKUWE BXObl») - cm. ma6i. 9.4.

Ecnu o0Ha u3 ¢yHkyul «bum ebibopa rnpospaMMupyemMo20 yposHsi 3a0aHusi» He Ha3HadyeHa Hu Ons
00HO020 U3 Jlo2u4ecKux 8xo0008, Mo rpu ebIbope akmueHOU cmyreHuU 3HadyeHue 3moeo buma cyumaemcsi

PasHbIM HYIIHO.
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Tabnuua 9.4

CocmosiHue 8x00HbIX JIUHUU *
AKmueHasi cmyneHb
bum 3 bum 2 bum 1 bum 0
CmyneHb 0 0 0 0 0
CmyneHb 1 0 0 0 1
CmyneHb 2 0 0 1 0
CmyneHb 3 0 0 1 1
CmyneHb 4 0 1 0 0
CmyneHb 5 0 1 0 1
CmyneHb 6 0 1 1 0
CmyneHb 7 0 1 1 1
CmyneHb 8 1 0 0 0
CmyneHb 9 1 0 0 1
CmyneHb 10 1 0 1 0
Cmynexb 11 1 0 1 1
CmyneHb 12 1 1 0 0
Cmynexb 13 1 1 0 1
CmyneHb 14 1 1 1 0
Cmynexb 15 1 1 1 1

* EQUHUYHOMY 3Ha4YeHUK Coomeemcecmeayem akmueHbIl YpOB8eHb Cu2Hasa Ha 8X00HOU JTUHUU.

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

. \ZYCKOpeHUe - «[IpoepamMmupyemoe yCKoOpeHUe 8 ompuuamesibHOM HarnpasiaeHuuy

Onpedensaom UHMEHCUBHOCMU U3MEHEeHUs 3adaHusi 110 CKoOpocmu, MOMEHMY, ya/l080My OI0XKEHUIO,
mexHoroau4deckol nepemMeHHoU umnu KoaghguyueHma macwmabuposaHusi 8 rnofoxXumesasHOM U ompuya-
mernbHOM HarnpaseneHusix. 3adaromcsi spemeHeM Hapacmaxusi om 0 00 HOMUHaIbHO20 3Ha4YeHuUst - O11s1 3a-
OaHusi o ckopocmu u momeHmy, om 0 0o 6.28 pad (0 - 360 ep) - Onia 3adaHusi 110 y2r1080MY OSIOKEHUIO,
om 0 0o 100% - dns 3adaHus o mexHorozaudyeckol nepemeHHou, om 0 do 100 - dnsa koaghgpuyueHma
macwmabuposaHusi 3adaHusi. Mo2ym 6bimb ycmaHosrneHbl 8 npedenax om 0 0o 3000 c, waz - 0.05 c.

3HaueHue no ymonyaHuro - 0.5 c.

[na mozo 4ymobkl 8knYUMB NpogpaMmMupyeMble YCKOPeHUsl 8 Kayecmee cocmasrnsaouel 3adaHusi 8
KOHGbu2ypalyuto KOMMIEKCHO20 yrpaessieHus, Heobxo0umMo ebibpamb Ux hyHKUUIO C MOMOWbIO Napamempa
Yckoperue (mero «MMHULIMATINSALNA / YITPABJIEHUE»). B kayecmee ¢byHkyuu moaym 6bimb ebibpa-
Hbl: 3a0aHue Mo CKOpoCmu, MOMEHMY, yeril080MYy OJIOXEHUIO, MEXHOM02U4eCcKoU nepemMeHHou Uumu Ko-

aghgpuyueHm macwmabuposaHusi 3a0aHus.
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YckopeHue akmususupyemcsi nodadel cuesHana Ha coomeemcmeyrouwull noaudeckuli 8xo0d, Ors Komo-
poe2o HasHauyeHa o0Ha U3 OyHKUUU: «AKmueu3ayusi npoepaMmmupyemMoe0 YCKOPEHUS 8 MOSI0XUMEeTbHOM
HanpaeneHuu» unu «Akmususayusi npospaMmMupyeMoz0 yCKOPEHUsI 8 ompuuamesibHOM HarnpaeieHuuU»
(meHo «<MHULIMATIN3ALINS / HACTPOUKA BXOLOB / JIOTMYECKUWE BXO/bl»). MNpu Hanu4uu akmue-
HO20 ypOo8Hs1 cusHana npueod ompabamseigeaem NUHEUHOE U3MeHeHue 3adaHusi 00 OOCMUXXEHUS MaKcu-
MarnbHO20 yposHs, onpedensemozo napamempamu TOzpNr unu YOzpNr. OdHospemeHHas nodaya cue-

Haroe Ha amux exo0ax cyumaemcs 3arnpeujeHHol KoMbuHayued, peakyuu Ha Hee He rpoucxooum.

e 702pNr - «OzpaHuyeHue uameHeHuUs 3adaHusi OISl YCKOPEHUS 8 MOI0KUMEeIbHOM HarpagieHuu»

e JO2pNr - «OzpaHuyeHue usaMeHeHus 3a0aHusi Onsi yCKOPeHUsl 8 ompuyamesbHOM HarnpasaeHuU»

YcmaHaenuearom oz2paHUHYeHUs] USMEeHeHUs1 3a0aHusi 110 CKopocmu, MOMEHMY, y2ro8oMy MOIOKeHU!O,
mexHoo2u4eckol nepemeHHoU uu KoaghghuyueHma macwmabuposaHusi 8 nofoXKUMeILHOM U ompuya-
mesnibHOM HarpasJsieHUsiX npu akmususayuu npospaMmupyemMbiX yCKOpeHul. VimeHa napamempos u ux
pasMepHocCmu asmomMamuyecKu nepesodssimcsi 8 COCMOsIHUS, npueedeHHble 8 mabnuye 9.5, 8 coomeem-
cmeuu ¢ @yHKuuel, Has3Ha4yeHHOU rpozpaMMupyeMbiM YCKOpPeHUsIM 8 MmeHro «MHULIMATIN3ALINA /
YIIPABJIEHWE»). MNapamempbl docmynHbl 05151 pedakmuposaHusi rpu 88ode rnaposis rosb308ameris.

Tabnuua 9.5
PyHKYUSs OnucaHue NmeHa napamempoe Pa3smepHocmb
Nr+ Cocmasnisowas 3adaHusi o cKopocmu 702pNr, JOzpNr | 06/muH, pad/c, [y

M+ Cocmasrnistowasi 3a0aHusi o MomeHmy 702pM, YOz2pM Hwm

Ar+ Cocmasrnisaowas 3adaHusi o ya2rnoeomy 70zpAr, JOzpAr |paod, ep
10J1I0XKEHUI0

T+ | Cocmasnswowas 3adaHusi no mexHono-|  70epTrl, JOepTI | % om MaKcuMasnbHO20 ypOSHs
auyeckou rnepemeHHou cuzHarna obpamHol cessu

Nr=, M=, | Koagpgpuyuenm macwmabuposaHusi 3a- 702pK, YOzpK b6e3pasmepHbIl
Arx, T+ |O0aHus o cKopocmu, MOMeHmYy, ya/1080-
My MOMIOXKEHUIO USIU MEXHOI02U4ecKoU
riepemMeHHou

e Buewnee | ¢ - «YposeHb 8HeWHE20 MOKOO2paHUYEHUS»

3adaem yposeHb 8HEWIHE20 MOKOO2PaHUYEHUs npu nodadye cuzsHasa Ha 1o2udeckuli 8xo0d, Arsi Komo-
pO20 HasHauyeHa coomeemcmeyroujasi QyHKUus (meHro «MHULIMATIM3ALIMS / HACTPOUKA BXOOOB /
JIOTMYECKUE BXOAbl»).

Ecnu dnss oOHO20 u3 aHanozo8bix 8x0008 8 KOHghu2ypauuu KOMITIEKCHO20 yrpasesieHusi ebibpaHa
yHKUUS 3a0aHuUsT YPOBHSI BHEWHE20 MOKoozpaHudYeHus (MeHo «MHULIMATIN3ALINA / YITPABJIEHUE»),

mo ypoeeHb moKkooepaHu4yeHus:, 3adasaembil napamempom BHewHee | & u ebizbieaembili coomeemcm-
8YIOWUM J102UHECKUM CU2HaIIOM, U2HOPUPYEemCS.
Pasmeprocmb napamempa - % (om HOMUHanbHO20 moka 0gueamerisi). Moxem 6bimb ycmaHO8s1eH 8

npedenax om 0 8o 500 % ¢ wazom 1 %.

lMapamempbl meHto docmyrHbl 05151 pedakmupogaHusi fpu 8800e raposis nosib308ameris.
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9.12. EHEPATOP

Akmueu3sayusi / 6110KUpo8Ka ¢hyHKUUOHaNbLHOZ0 2eHepamopa

at

[ 4

(;

Bbibop ¢hopmbi cueHana eeHepamopa

At

[ 4

€

Bbibop ucmoyHuka 3adaHusi amnnumyobl cugHana 2eHepamopa

at

54

(wi

BadaHue yacmomsl cugHana eeHepamopa

-

Puc. 9.18. MeHto «['eHepamop».

@yHKUUOHAaIIbHBIU 2eHepamop npedHasHadeH 07is (hopMUPO8aHUs NepuoduUYECcKUX cu2HasIo8 yrpaere-

Husi 3a0aHHoU CpOprI, amnnumyab/ u Yacmomsl. Moxem ucrnonb308ambsCs 8 Ka4ecmee UCMOYHUKa cue-

Hana 3alaHus 0551 06bEeKMOo8 UUKIuYecKkozao Oelicmeusi, a makxe 0151 oUeHKU OUHaMUYeCKUX xapakmepu-

CMUK cucmemMbl ariekmpornpueoda (Mosockl nMporyckaHusi, OrnumesibHoCMu nepexo0HbIX MPoyeccos, epe-

MeHU peakyuu Ha cmyneH4Yamoe uameHeHue 3adaHusi u m.i.).

CueHarn hyHKUUOHaIbHO20 2eHepamopa MOXem UCMO0/Ib308ambCsi COBMECMHO ¢ Opya2umMu UCMOYHU-

Kamu ghopmuposaHusi yrnpasnsouwux eo3delicmeauli 8 Kadecmee cocmasnsouleli KOMIEKCHO20 yrpassie-

HUA.

'eHepamop - «Akmusu3sauyusi / briokuposka hyHKUUOHaIbHO20 2eHepamopay

Mosgonsiem akmusu3upogams unu 3abrioKuposams UCMOMb308aHUe (OYyHKUUOHATbHO20 2eHepamopa.

3HaueHue no ymondaHuto — BbIK/I. lNapamemp docmyrneH 0nss pedakmupogaHusi npu 880de naporisi rosib-

308amelis.

Popma cuzHana - «Bbibop chopmbi cusHaia eeHepamopay

lMoseosnsiem ebibpamb ¢hopMy cueHana yHKUUOHaIbHO20 2eHepamopa:

0 [lpsamoyezonbHbiti — MEAHLAP (Puc. 9.19, a),
0 [lunoobpasHbiti — MNUJIA (Puc. 9.19, 6),

0 CuHycoudarnbHbilt — SIN (Puc. 9.19, 8).

lapamemp docmyneH 0nsi pedakmuposaHusi rpu cbpoce hnasa « CHaAmMue 610KUposku» U 8800e na-

POJIA [10J7ib308ameris.
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3adaHue 3adaHue 3adaHue

a) 6) 6)

Puc. 9.19. ®opmbi cueHana yHKUUOHAIbHO20 eeHepamaopa.

o Amnaumyda - «Bbibop ucmoy4Huka 3adaHus amnaumyobl cugHaaa eeHepamopay

lMossonsiem eblbpamb UCMOYHUK 3adaHusi amrnumyObl cugHana yHKUUOHallbHo20 eeHepamopa. B
Kayecmse UCmoYHUKa Mo2ym ebicmyrnampe aHanozoeble exodbl (VIN1, CIN1, VIN2, CIN2) u cmyneHu
yugposozo nomeHyuomempa (Lrl). Npu amom 8 KoOHuU2ypauuu KOMI/IEKCHO20 yrpaessieHusi 01 (byHK-
UUOHarbHO20 eeHepamopa ucrnosb3yemcsi hyHKUUsl, Ha3Ha4YeHHasi 8bI6paHHOMY UCMOYHUKY 3adaHusi am-
rnumyodsi 8 meHro «MHULIMATINSALNA / YIIPABTIEHUE». B kadecmee ¢hyHKUuU Mo2ym 6bimb 8bI6paHhbi:

3adaHue no ckopocmu, MOMEHMY, y2/1080MYy MOSIOXKEHUIO UMIU MEXHOI02Uu4ecKoU nepemeHHOU.

lNapamemp docmyneH 0nsi pedakmuposaHus rpu cbpoce pnaea « CHamMue 610Kuposku» u 88ode na-

POJis r1o0J7ib308amerisi.

e Yacmoma - «3adaHue yacmombi cugHana 2ceHepamopay

3adaem wyacmomy cuaHana byHKUUOHaIbHo20 2eHepamopa. Moaym 6bimb ycmaHOo8MeHb! 3Ha4YeHUs!

om 0.1 0o 100 'y c wazom 0.1 y.

lMapamemp docmyneH 0ns pedakmuposaHusi rpu cbpoce pnaea «CHamMue 6r0kuposku» U 8gode na-

POJIA M0JIb308aMeJis.

[ns cmeweHuUsi Mo ypoBHIO cugHana yHKUUOHaIbHO20 2eHepamopa Moxem Obimb UCMOb308aH Jlto-
60l HesaldelicmeosaHHbIU 371eMeHM KOMITIIEKCHO20 yrpasieHusi (Kpome rnpospamMmmupyemMbiX YCKOpeHUl),
0151 komopozo 8 meHr «MHULIMATINSALIVA / YTIPABJIEHUE» ebibpaHa ma xe ¢hyHKUuUsl, 4mo u Ons uc-
moyHuKa 3adaHusi amnumyObi cugHasa (hyHKUUOHaIbHO20 eeHepamopa. Hanpumep, amnnumyda cuzHa-
nla eeHepamopa 3adaemcs 1o aHanoz2oeomy exody VIN1, dnsg komopoeo HasHayeHa ¢pyHkuyusi Nr+. Cme-
weHue moxem bbimb 3adaHo yposHeMm cueHarna Ha aHanozosom exode VIN2 (CIN1, CIN2) unu akmugHol
cmyrneHblo yughpoesoao nomeHuyuomempa (CmyneHs), dns komopol mak xe 0ormkHa b6bimb ebibpaHa

yHKUus Nr+.
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9.13. HACTPOWKA BbIX0O4OB
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/- . ™\
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A T J
A= ! I J
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N
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A vV
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N
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A T J
< ! I J
| [ d
(- . ™\
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A 54
~
J
A T J
< ! I J

Puc. 9.20. MeHro «Hacmpolika 8bix0008x».

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

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

(

CwmeweHue Hyns A2

-

Puc. 9.21. MeHto «AHaroz208bie 8biIX00bl».

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 - 3adaHue 1o ckopocmu, MOMEHMY, y2ri080MY MOJIOXKEHUIO USU meX. rnepemeHHoU,
TI - peaynupyemasi mexHorioeudeckas rnepeMmeHHasl (ypoeeHb cuzHasa ¢ damyuka obp. cessu),
Bbix00 3U - 8bix00HOU cueHasn 3adam4yuka UHMeHCU8HOCMU,

Nr - ckopocmb epaweHusi pomopa dguzameris,

M - anekmpomazHUMHbIL MOMEHM,

|Is| - Mmodynb eekmopa moka cmamopa,

Iq - akmueHass cocmasnsirow,as 8ekmopa moka cmamopa,

Id - peakmueHasi cocmaernsaouas 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,

|¥r - Modyrnib eekmopa nomokocuyenneHus pomopa,

Bbix0d PC - 8bix00HOU cugHan peayrnsimopa ckopocmu,

Bbix00d Plq - ebixo0HOU cuzHan peaynsimopa akmueHoU cocmasnsirouleli moka,



Bbix00d PId - ebixo0HOU cuzsHan peaynamopa peakmusHol cocmasrsouwel moka,

dt’UH - nepeepes kpucmaiina IGBT sepxHezo krnroya ¢hasbl U omHocumesnbHO Kopriyca MoOyris,
dt°UL - nepeepes kpucmarnna IGBT HuxHe20 Krtova ghasbl U omHocumernbHO Kopryca Mooyiis,
dt’VH - nepeepes kpucmarnna IGBT eepxHez0 krnova ¢hasbl V omHocumersnbHO Kopriyca MoOyrisi,
dVL - nepeepes kpucmarnna IGBT HuxHezo KrtoYa ¢hasbl V omHocumesibHO Kopriyca MooOyiris,

dt’WH - nepeepes kpucmarnna IGBT eepxHezo kntoda ghasbi W omHocumernsHO Kopriyca Modyris,

O O 0O O O o o

d’WL - nepeepes kpucmarnna IGBT HuxHeza0 Krtoda ¢hasbl W omHocumernbHO Kopriyca MoOyrisi.

o Kdac1 1B= - «KosagpbuuyueHm ycuneHusi LIAl11»

Onpedensiem koaghpuyueHm ycunerus LIA1. 3adaemcs 3Ha4eHueM 8bibpaHHOU nepeMeHHoOU 31ekK-
mporipusoda, coomeemcmeayuwUM YPOBHIO 8bIX0OHO20 cuecHana 1 B. [uana3oH udMeHeHUsi 8bIXOOHO20
cueHana UAIT cocmaernsiem +4 B. PaavepHocmb napamMempa agmomMamuyecku ycmaHagiueaemcsi 8 co-

omeemcmeuu ¢ 8bibpaHHOU 01151 8biso0a nepeMeHHol anekmponpusoda: Nr - 06/mMuH, M - H-m u m.0.

o 70Jdac1 - «CmeweHue Hyns LIAM1»

Onpedensiem cmeweHue ypoeHs cuaHana LIAl1, coomeemcmeayrowee Hyrnegomy 3HaqyeHUr 8bibpaH-
HoU rniepemeHHoU 3nekmponpusoda. PasmepHocms rnapamempa - Bonbm. Moxem 6bimb ycmaHo8/eH 8

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

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

lNossonsiem ebibpamb 00HY U3 NMEepPeMeHHbIX arnekmporpusoda Onsi 8bigoda 2-bIM KaHaloM Uuugpo-

aHar0208020 rnpeobpasosamerisi. CriucokK rnepemeHHbIx aHanoauqyeH DAC1T.

e Kdac2 1B= - «KoaghpuyueHm ycuneHus LIA12»

lNapamemp aHanoeu4yeH Kdac1_1B=.

o 7o0Jdac2 - «CmeweHue Hyns LIAT2»

Mapamemp aHanozudyeH 70Vdac.

,Hocmyn K peOaKmupoeano rapamempo8 MeH He OepaHU4Y€eH.
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9.15. 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. 9.22. MeHto «MnyrnbCcHbIe 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| - molyrnb 3aldaHusi o cKopocmu, MOMEHMY, Y2I1080MYy MOJIOKEHUIO UIU MEXHOoI0au4e-
CKOU rnepemeHHoU,

| TH| - Modynb peeynupyemol mexHonoaudyeckol nepemMeHHou,

|NH - modynb ckopocmu epauwjeHusi pomopa 0guzameris,

|M| - MmoQyrib anekmpoMagHUMHoO20 MOMeHma,

|Is| - Mmodynb eekmopa moka cmamopa,

|Iq| - modynb akmusHOU cocmasrnaowel 8ekmopa moka cmamopa,

|Id] - MOdyrib peakmueHOU cocmasernsiroweli 6ekmopa moka crmamopa,

Udc - HanpsikeHUe npoMeXxymoyHo20 38eHa rnocmosiHHOZ0 MoKa,

|Us| - MOOyrnib eekmopa HanpsixeHusi cmamopa,

Ar - y2/1080e€ osoxeHue pomopa,

©O O 0o 0O o o 0o o o o

|¥r| - Mmodyrib 8ekmopa rnomokocuyernneHus pomopa.

e  Pexum PO1 - «Bbibop pexuma pabomsl uMnyibCHO20 8bixoda 1»

lNossonsiem ebibpampb pexxum pabomsi 1-20 umnynbCHO20 8bixoda: LLIMM - wupomHo-umnyibcHasi Mo-

dynayus, YM - yacmommasi MoOynsayus.
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B pexume WIMM yacmoma crieGogaHusi uMrlyfbCo8 8bIXOOHO20 cuaHarna rnocmosiHHa U cocmasrsem
1kl"y, ckeaxxHocmpb uameHsiemcsi om 0 do 100 % ¢ wazom 0.1 % 6 3agucumMocmu Om MeKyuje2o 3Ha4YeHuUs1

8blbpaHHOU nepeMeHHoOU.

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

emcsiom 0 0o 4 kl'uy ¢ waeom 1 [y 8 3agucuMOCMU OM MEKyUe20 3Ha4YeHUSs1 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 UMyibCHO20 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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9.16. TPAH3UCTOPHbLIE BbIXOAbl

®
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. 9.23. MeHto « TpaH3UuCMOpPHbIE 8bIXOObI.

HasHaueHue mpaH3ucmopHbIx 8bix0008 Moxem bbimb 3arnpospamMmMuposaHo ross3oeamesniem. C ro-

Mowbto napamempos daHHO20 MeHK Orsl Kaxx0o20 mpaH3ucmopHoao ebixoda (TO1-TO4) ebibupaemcs

aKkmugHoe CoCmosiHUEe U HoMep (byHKUUU U3 crucka:

Ne HaumeHoeaHue ¢pyHKUuu OnucaHue

1 | lNpoepammupyemas pyHkyus 1 Qnaz QyHKYuUU ycmaHaenueaemcsi rnpu OOCMUXEHUU KOH-

2 | Mpozpammupyemas dyHruus 2 mponupyemol nepemMeHHOU yCmaHOBIEHHO20 no,zfoaoeoeo
3HadYeHusi (meHo «MHWMLNATIN3ALINSA / HACTPOUKA Bbl-

3 | Mpozpammupyemas gyHkyus 3 XOL[OB / MAPAMETPb! ®YHKLIMM)

4 | lNpoepammupyemasi pyHKUUS 4

5 | FomosHocmeb 1 ®naz ¢byHKUUU cHUMaemcs npu cpabameigaHuu 3awum 1-0
epynnbl (cm. 1.4.2.3)

6 | FlomosHocmeb 2 ®naes yHKUUU cHUMaemcs npu cpabameigaHuu 3awum 1-G u
2-0 epynnbl (cm. 1.4.2.3)

7 | Aeapus ®naes yHKUuUU ycmaHasnueaemcs 8 cry4ae cpabambieaHusi
3awum 1-0 epynnkl nocre gopmupogaHusi cueHana «lomos-
Hocmb 1»

8 | Paboma Qnae yHKUUU ycmaHagenueaemcsi rpu Haauyuu cuzHana
«fomosHocmb 1» u nodaye cueHanos « CHamue 610KUPOBKU»
u «Pa3peweHue 3adaHusi»

9 | Cbpoc 3Hepauu MOpPMOXEHUST ®naz yHKUuU ycmaHaenueaemcsi npu ekmovyeHuu IGBT-

yonrnepa yana c6poca sHepauu MopMOXXEHUST
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10 | BbikmoyeHue — anekmpomasHumHozo | ®naz ¢hyHKYUU ycmaHaenueaemcsl npu Hasauyuu cuzHana

mopmo3sa 08uzamerisi «omosHocmb 1» u nodayve cueHana « CHImMue 6rI0KUPOBKU»

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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9.17. PEJIEUHBIE BbIX0A4bl

LBbIGOp yHKYUU peneliHo2o 8bixoda 1

Aat 54

[Bblﬁop pyHKUYUU peneliHo20 8bixoda 2

s

Puc. 9.24. MeHto «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 - zomosHocmb 2 (Homep pyHKUUU 6).

lNapamempbl meHO docmyriHbl O pedakmuposaHus rnpu cbpoce chriaza «CHAMuUe 6710KUPOBKU» U

sso0e rnapoJsid rnosib3oeameris.
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9.18. UHOUKATOPbI

At [ d

[Bb/ﬁop aKmueH020 COCMOSIHUST U (byHKyuU uHOUKamopa 2

N —

Puc. 9.25. 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 HasHaqyeHb! criedyrouue yHKUUU:
0 UHOukamop1 - npoepammupyemasi pyHKUusi 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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9.19. MAPAMETPbI ®YHKLUNA
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A J
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o vV
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Puc. 9.26. MeHto «lMapamempbi oyHKUUL».

MeHro codepxxum HacmpoUlKu rpospamMmupyemMbix hyHKUUL Ofis mpaH3UCMOPHbIX U pesieliHbIX 8bIX0-

008 u UHOUKamopos.
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9.20. @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. 9.27. MeHro «@yHKyUSsI».

o Q@yHkuus1 - «Bbibop KOHMposIupyemou nepemeHHou u crnocoba ee OUEHKU»

lNossonsiem ebibpambs 00HY U3 nepeMeHHbIX ariekmpornpugoda 01151 KOHMPOIS ee meKyuje2o 3HavYeHust

u criocob ee ouyeHKU. BosmoxeH abibop criedyrowux nepemMeHHbIX:

TI - peaynupyemasi mexHonoau4eckasl nepemMeHHasl (yposeHb cueHana ¢ dam4yuka obp. cessu),
Nr - ckopocmb spalyeHust pomopa deuzameris,

Is - delicmeyrowee 3Ha4YeHuUe moka ¢hasbl cmamopa,

M - afekmpomazHUMHbIU 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 - paccoesiacoeaHue Me)KOy 3adaHuem rno CKopocmu, MOMeHmy, yario80MYy rOJIOXKeHUK unu mex-
Horoau4eckou nepemeHHoEI u meKyuwum 3Ha4eHuem peeynupyeMOU nepemeHHoa.

o0 ti - memnepamypa kopryca modyns |GBT-uHeepmopa.

lNepemeHHbIE MO2ym ouyeHUB8ambCsl C y4emoM 3Haka (crocob oueHku sign) umnu rno modymno (criocob

OoueHKu abs).

o [lopoe - «Ycmagka Nopo208020 3Ha4YeHUs KOHMPOAUpyeMoU rnepemMeHHoU»

Onpedernisiem opoeo8oe 3HayeHUe KOHMpPOoAUpyemol nepemMeHHoU, npu npesbieHUU Komopozao yc-
maHaenueaemcsi ¢hriaz npospammupyemMoll hyHKUUU U U3MEHSemcsi coOCmosiHue coomeemcmeayrouieli
8bIXO0HOU nuHuuU (cm. puc.9.26). PaamepHocmb napamempa asmomMamu4yecKku U3MeHsIemcsi 8 coomeem-

cmeuu ¢ 8blbpaHHOU nepemeHHoU srnekmporpueoda: Nr - o6/MuH, Is - A u m.@.

o [ucmepe3uc - «[ ucmepe3uc Ha USMEHEeHUE 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 8bixoOHOU fTUHUU. 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-
HUSs1 8bIXOOHOU nUHUU He npoucxodum. Napamemp moxem bbimb ycmaHoerneH 8 npedenax om 0 do 60 c,

wae - 0.001 c. BHayeHue no ymon4vaHuro - 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. 9.28. Hacmpolika napamempoeg ripoepammupyembix hyHKUUU.

lNapamempbl MeHI0 docmyriHbl 05151 pedakmupo8aHusi rpu 8800e raporsis Mosib308ameris.

Merwo OYHKLINAT - ®YHKLINA4 aHano2uyHbI.
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9.21. 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. 9.29. 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-
2a «CHamue br10Kuposku» U 8800e naposis nosib3aosameris. BoamoxHble 3HavyeHus napamempos; MOHU-
TOP (no ymonyaHruro) u YINIPABJIEHUE.

B pexxume MOHUTOP docmyn k napamempam 02paHuU4deH MmosibKO 803MOXHOCMbIO CHUMBbIBAHUS UH-

ghopmayuu. Pexxum ucrornb3yemcs sl KOHmMPOosis u AuagHOCMUKU COCMOSIHUS 371eKmpornpueoda.

B pexume YTPABJIEHUE nipedocmaensiemcs nonHbit docmyn K napamempam cucmeMabl, 8 mMoM 4uc-
e ¢hopmuposaHuro yrpasnsruwux gosdelicmeuli u pexumos pabombl anekmpornpusoda. Pa3peweHue
ynpaeneHus ro nokansHol cemu MODBUS unu CAN uHOuyupyemcs ¢hrniazom “f” 8 nosuyuu 12 cmpoku

UHOUKayuu cocmosiHusi (puc.8.2).

Hacmpoliku KoMMyHUKaUUOHHbIX fpomokosiog codepxamcsi 8 mMeHio «[TAPAMETPblI MODBUS» u
«MAPAMETPbI CAN».

131



9.22. NMNAPAMETPbI MODBUS

Ndenmugbukamop ycmpoticmea & )

f.

Bbi6op ¢opopmama npomokona MODBUS 8/
At [ d

(i . ®\

Ckopocmb nepedayu 0aHHbIX 8

J
at [

Crocob koHmpons YyemHocmu 8)
at 54

(e e H i ®\

MakcumarnbsHoe epems oxudaHus kadpa 6)

Puc. 9.30. MeHto «lMapamempsi MODBUS».

e MODBUS Node-ID - «M10eHmuchbukamop ycmpoticmea»

Badaem yHukarnbHbIU udeHmMuUgUKayUOHHbIU Homep anekmporpueoda e cemu MODBUS.

o Pexxum MODBUS - «Bbibop cbopmama ripomokosa MODBUS»
lNossonsem ebibpams ¢hopmam kadpa ripomokoria MODBUS: ASCII unu RTU.

e Baud Rate - « Ckopocmb nepedadyu 0aHHbIX»

Onpedensiem ckopocme repedaqyu daHHbix 8 cemu MODBUS. Ycmanasnueaemcs e 3agucumocmu om
Xxapakmepucmuk kabens u mpeboeaHul, npedbsenseMbix K CKopocmu obmeHa uHgopmauuel 8 cemu.
PasmepHocmb napamempa - 6um/c. Moxem npuHumams credyroujue OuckpemHsie 3HadeHus: 300, 600,
1200, 2400, 4800, 9600, 19200, 62500 6um/c.

e Parity - «Crnocob KOHMPOJsIsi Y4emHoOCmuU»

Onpedensiem criocob ucnonb3oeaHusi buma dornosiHeHuUs1 00 yemHocmu 8 baltimax kadpa: YET, HE-
YET u BbIKJ1 (He ucnonb3yemcs).

e Timeout - «MakcumanbHoe epemsi oxxudaHusi Kadpay

Onpedensiem gpemMsi, 8 medyeHue KOmopozo 371eKmpornpueodom AormkeH bbimb nonydyeH xoms 6b1 0OUH
kadp uHgpopmayuu no cemu MODBUS, adpecoeaHHbIli OaHHOMY ycmpolcmsy. B uHom criydyae cpabambi-
gaem 3awjuma om owubKu cemeso20 yrpassieHuUs, 8 No3uyuu 4 cmpoKU COCMOSIHUSI UHOUUUpPYyemcsl
¢nae F. Bawuma cpabambigaem mMoObKO 8 Crlydae, ecr/iu paspeweHo cemegoe yrnpaesseHue napamem-
pom MODBUS & merio «MMHULWATIN3ALNSA / FIELDBUS» (ycmaroeneHo 3Ha4deHue YIPABJIEHUE),

4Ymo uHOuyupyemcs e nosuyuu 12 cmpoku cocmosiHusi conazom f.

lMapamempbl MeH0 docmynHel Ons pedakmuposaHusi npu cbpoce ¢praza «CHIMuUe 6rI0KUPOBKU» U
8800e rnaporis rosib3oeameris.
Gonee nodpobHoe onucaHue napamempos ripomokonia MODBUS codepxumcsi 8 dokymeHme MOD-
BUS Application Protocol V1.
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9.23. MMAPAMETPbI CAN

Mdenmugbukamop ycmpoticmea 8
J
at
Ckopocmb nepedayu OaHHbIX 8
J
at 54
(i i @
MakcumanbHoe epemsi oxudaHusi kadpa 6
J

P~

Puc. 9.31. Mento «lMapamempsi CAN».

e CAN Node-ID - «M10eHmucbukamop ycmpoticmea

Badaem yHukasbHbIU uGeHmMuUGUKayuoHHbIU 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 kKadpay

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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9.24. 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. 9.32. 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 o ymorndaHuto u npedesibl U3MEHEHUs 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 rnepeapy3ku banaacmHo20 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.

134



9.25. EAUHULIBI UBMEPEHUA

Bbibop eOuHuy, usmepeHusi 01 omobpaXeHusi ckopocmu

at [ d

Bobi6op eduHuy, usmepeHus Orisi 0mobpaxeHusi y25108020 MOMOXEeHUs

P~ —

Puc. 9.33. MeHto « EQUHUUbI USMEpPEeHUsT».

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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9.26. TAUMEP

N

BKroYeHUE/BbIKITIOYeHUe maliMepa peasbHO20 8peMeHU 8

Aat Vv

YcmaHoeka yacoe pearnbHO20 8pemMeHu

P —s

Puc. 9.34. MeHio « Tatimepy.

Talimep peanbHO20 8peMeHU ucrnonb3yemcs Ornsi MoOGepXKU hyHKYUL, mpebyouwux uHgopmMayuu o
MeKywux 3HadeHusix 0ambl U 8peMeHuU, Hanpumep, onpedesneHus 0ambl U 8peMeHU cpabambieaHusi 3a-
wum (meHo «MHULIMATTINSALINS / UICTOPUST OTKITKOYEHWW»). Ons pabomsi maimepa uHmepgelic-
Hasi niiama ripeobpasoeamerisi 0ormkHa bblMb YKOMITIIEKMO8aHa MUKPOCXEMOU Yacos8 peasibHO20 8peMeHU

u bamapetdikol 05151 ee numaHus. [lepexod Ha 3uMHee/nemHee 8peMs MPoOU38oOUMCs asMmMoMamu4eCKU.

o Talumep - «Bkrro4yeHue/8biKIo4YeHUe malumMepa peasibHO20 8peMeHU»

lNo3sonsem ekmo4umb / 8bIKMIOYUMb malimMep peanbHO20 8peMeHU. 3HavyeHue o ymosyaHuro - BbIKTI.
lMapamemp docmyrnieH Onsi pedakmuposaHusi npu cbpoce ¢raza «CHAmMue 6r10KUpoBKU» U 8800e nMaposis
rnonb3oeamens. [lpu ekmoYeHHOM malMepe 8 CMPOKEe COCMOSIHUSI B0O3MOXHO MosieneHuUe hria2o8 3awum
om HeucripagHocmu (0mcymcmeusi) MUKPOCXeMbl 4aco8 peasibHo20 8peMeHu (Z) u Hedocmamo4YHO20 Ha-

npsixeHus Ha 6bamapelke (G).

e 07.02.24 C6 18:45:59 - «YcmaHO8Ka 4acoe peasibHO20 8PEMEHU»

lMo3sonsiem ebINoHUMb YCMaHO8KY UMU KOPPEKUU MeKyuux 3HadeHul dambi u epemeHu. Nepexod
8 pexxum pedakmupoeaHus npou3eooumcsi Ornsi Kaxx0020 U3 3/1IeMEHMOo8 oc/iedoeameribHO r0Cc/e Haxa-
musi KHornku «Pexum / Beod»: 200, Mecsu, Yucsio, 0eHb Hederu, Yachl, MUHymbl, CekyHObI. [Mapamemp

docmyneH 0 pedakmuposaHUsi rpu 8800e napoJsisi rosib308amerisi.
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9.27. CIIELINAJIbHBIE PEXXUMbI

(- \\
3a20/1080K MEHIO PEXUMO8 a8MOMamuyecKo2o pacyema u onpedeneHusi
\_napamempoe )
A T J
- ] I 4
A 54
(- AN
H i i i N
322011080k MeHI0 HACMPOUKU GyHKUUU a8MOMamu4ecKo20 Mo8MmMopHO20
\_6KmmoyeHus J ')
- 4
N\
N
3a20/1080K MEHIO HACMPOUKU PEXUMa 02PaHUYEHUs Memna MopMOXeHUsI
/
7y T J
] I J
A 54
([~ N\
3a2011080Kk MeHIO HaCMPOUKU pexuma camonumaHusi
J
7'y T J
] I J
N [
(- : \\
B3azonosok meHio Hacmpouku pexuma "lnoxas cemp”
J
< A T J
= 1 I J

o hd

Puc. 9.35. MeHto «CrnieyuarbHble pexxumbiy.

MeHro codepxxum cpedcmea HacmpoUKU crieyuasibHbIX PexXumMos pabomel anekmpornpugoda: asmo-
Mamu4ecKoz20 pacyema rnapamMempos peaynsamopos U ornpedesieHuss napamempos nooK/I4YeHHOo20 08u-
2amerisi, aBmMoMamu4ecKko20 08IMOPHO20 BKIMIOYEHUS rpeobpal3osameris, 0epaHUu4YeHUss memna Mmopmo-

XKEeHUSA, caMorumaHus, pexxuma «lnoxas cemb».

137



9.28.

ABTOHACTPOUKA

Bbi6op muna cma+dapmHoU HacmpoUKu U paspeweHue/3anpem
\asmomamuqem{oeo pacyema napamempos peayriamopa ckopocmu j

At 54

PaspelweHue/3anpem asmoMamu4eckoz0 pacyema
\[7apamempos peeynsimopa npomuso3C

At 54

PaspeweHue/3anpem aemomamu4eckozo pacyema
\_7apamempos peaynsmopa moka

At vV
(i 1tz ®\
3al'lyCK asmomamu4ecKozo onpedenel-lun napamempos dsueamensi
\U pacyema napamempoeg peayriimopoe cucmemMsl yrpasieHus 8)
Aat 54

3anycx pexuma asmomamu4eckozso onpedeneHus MomMeHma uHepyuu &

\:mexmponpueoda

Puc. 9.36. MeHo «AemoHacmpolika».

Cmpoku meHto PC, P3, PT codepxxam 0603Ha4YeHUsI napamempos coomeemcmsayruux peaysmopos,

Komopble Mo2ym Gbimb 8K/IH0HYEHbI 8 CMUCOK asmomamuyeckoli koppekuuu. Koppekuusi eKIYEHHbIX 8

CruUCOK napamempos 8bIroIHAemcsi KaxXobil pa3 rocsie 3arnycka pexumos asmomamudeckozo ornpedersie-

Husi napamempoe dguzamerss u onpedesieHusi MOMeHma UHepuuu srekmpornpueoda unu rnpu py4Hou yc-

maHo8Ke cnedyiomux napamempog cucmemsbl yripassieHus:

(0]

(0]

(0]

F modynsyuu, Udc Hom (meHro «MMTHULIMATIN3ALINS»);

T punbmpa, T cuema, T kc (MeHo « HABOP NMAPAMETPOB / PEYJIATOP CKOPOCTU»);
3adaHue, T ka (meHio «HABOP MNAPAMETPOB / PETYIIATOP NPOTUBOJ3AC»);

T km (meHio «HABOP NMAPAMETPOB / PEIYJIATOP TOKA»);

I's Hom, Nr vom, Nr max, Us Hom, Zp, Rs, Rr, ols, Lm, J (meHo «HABOP TAPAMETPOB / INAPA-
METPbI IBUFATETIA»);

Yucno nepuodoe (meHo «HABOP MNMAPAMETPOB / JATHNK CKOPOCTU»).

Mo ymonuyaHuto 8ce napamempbl pe2yrsmopo8 BK/OYEeHbl 8 CIIUCOK asmoMamuyecKkol KoppeKkuuu.

Hns

UcKmoYeHuUsi omoesibHbIX napamempos U3 criucka Heobxo0UuMO KHOMKaMu « w» U « 4 » fiepesecmu

KYypCOp « » 8 HY>XXHYIO MO3uUlyuro, 8 pexxume peOaKmupoean? rnapamempa uaMeHUmb eco o0bo3HayeHue Ha

3aKpaleHHbIl NPsSIMOY20/1bHUK, KHOMKoU «Pexum/Beod» 3achukcuposamp 8bibpaHHOE COCMOsIHUE.
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e PC - «Bbibop muna cmaHdapmHOU HacmpoUKU U paspeuleHue/3anpem asmomMamu4yecKko20 pacyema

rnapamMempos peceyridmopa ckopocmu»

lNossonsiem ebibpamb mun cmaHOapmHOU HacmpoUKU peaynsamopa CKopocmu: ¢ onmumu3sayuel rno
Bammepeopmy 3-20 nopsiOka - b (Mo ymonyaHuro), unu Ha MOHOMOHHbIU MPOYECC, coomeemcmayouul
buHOMUanbHOMYy pacrpelernieHuo KOpHel Xapakmepucmu4yeckoz2o mnonuHoma - M (cm. n.7) u paspe-
wume/3anpemums agmoMamu4yecKyto KOPPEeKYUIo rnapamempos peayrsimopa cKkopocmu, 0603Ha4YeHHbIX

cnedyrouwum obpasom:

T - nocmosiHHasi peMeHu 8xo0Ho20 ¢hunbmpa (T ¢punbmpa),
K - koaghhuyueHmsi nponopyuoHansHoU u uHmezpabHol cocmasnsouwux (Kn pe, Ku pc),

s - 0O2paHudeHue ebix00Ho20 cueHana (PC max).
lMapamemp docmyneH Onss pedakmuposaHus rpu cbpoce naea « CHamue b6roKuposku» u 8gode na-
pOsisi Monb3o8amerts.

o P3 - «Pa3peweHue/3arnpem agmomMmamu4ecko20 pacyema rnapamempos peaynsmopa npomuso3/JC»

lMossornistem paspewiums/3anpemums asmoMamuyeCcKy0 KOPPEeKUU napamempos peaynsmopa npo-
mueo3/[JC, 0603HayeHHbIx criedyrouum obpa3om:

K - KoaghhuyueHmsbi npornopyuoHansHoU U uHmezparnbHol cocmasnsouwux (Kn pa, Ku p3),

sz - O2paHu4eHue 8bix00HO20 cuzHana (P max).
lNapamemp docmyneH 0ns1 pedakmuposaHus rnpu cbpoce hnaca « CHamMue 610KUposku» U 88ode na-

POJIA oJ/ib308ameriA.

o PT - «Pa3peweHue/3anpem asmomMamu4ecKo20 pacyema rnapamempos peayasmopa mokay

Mo3gonisiem paspewums/3anpemums aemoMamu4ecKyio KOppeKyuro rnapamempos peaynsmopa moka,

0603Ha4YeHHbIx credyuwum obpasom:
K - koaghbuyueHmsi npornopyuoHansHoU U uHmezpabHol cocmasnsowux (Kn pm, Ku pm),
lapamemp docmyneH Ons1 pedakmuposaHus rpu cbpoce hnaca « CHamMue 610KUposku» U 88ode na-

POJIA oJ/ib308ameriA.

e AemoHacmpolka - «3anyck asmomMamu4ecko20 onpedesieHusi napamempos dsu2amersisi U_pacyema

napamempoe pecsyridamopoe cucmemsbl yrnpaesieHus»

lMosgonssiem 3anycmumb PexXumM asmomMamu4yeckoz20 orpedesieHUs napamempos MOOKIIOYEHHO20 K
npeobpasosamerno 0suzamerns (Rs, Rr, ols, Lm) u nocnedyoouwezo pacdema napamempos peaysimopos
cucmembl ynpasnerus. lNapamemp docmyrneH Ons pedakmuposaHusi rpu cbpoce ¢briaza « CHamue 6r1o-

KUpOBKU» U 8800€e naporis rofb3osamersis. 3HavyeHuUe o ymorndaruio - “BbIKIT.

lNeped 3anyckom pexuma asmoHacmpoliku Heobxodumo e meHrw «HABOP NMAPAMETPOB / MNAPA-

METPBbI IBUTATEJIA» yemaHoeumbs 3Ha4eHus criedyrouux napamempos rnodKIYeHHo20 dguzameris:
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HomuransHbit mok cmamopa |'s Hom,

o

HomuHansHas ckopocms gpatueHust pomopa Nr Hom,
HomuHaneHasi yacmoma HanpsixeHus cmamopa Fs Hom,

HomuHarnbHoe nuHeliHoe HanpsixxeHue cmamopa Us Hom,

O O O O

Yucno nap nosnrocos Zp,

a makxe ebibpamb HOMep akmueHo20 Habopa napamempoe & cmpoke Ha6op napamempoe (MeHHo
«MHULINATIN3ALINA»).

[lna 3anycka pexuma asmoHacmpoUlku Heobxolumo ycmaHosumb 3HaqyeHue napamempa BKJ1 u no-
Oamb cuzHan «CHamue 6510KUposku». B npouecce asmoHacmpolku rpou3sodumcs usMepeHue rnepe-
MEHHbIX KaK ¢ HernodsUXHbIM, mak U epawarowjumcsi pomopom 0guzamerns. Npouedypa dnumcsi 0Komo
10 ¢ (npu amom & no3uyuu 13 cmpoKu cocmosiHUS UHOUYUpyemcs hiaz a), nocsie 4eeo 3HaqyeHue rnapa-
mMempa AemoHacmpolika asmomMamu4ecKku repesodumcsi 8 cocmosiHue BbIKJl. BbiyucrieHHble napa-
Mempbl COXPaHSIOMCs 8 COOMBEemMCmeYyUWUX MEHI0, puU 3mMoM OBHOBMAMCS 3Ha4YeHUsI MOJSIbKO mex
rnapamempoeg peayrnsimopos, KOmopble 8K/T0HYEHbI 8 CIIUCOK asmoMamu4ecKol Koppekuuu 8 cmpokax PC,
P3, PT.

[nsa nosebiweHuss moyHocmu ornipedenieHus1 napamempos 08uzamers XenamesbHo obecriedums pe-

XKUM, mMmaKkcumMmalsibHO I'IpU5J'ILI)KeHHbIL7 K Xxoriocmowmy XOOy.

Pexum asmoHacmpoliku Moxem 6bimb npepeaH cpabambigaHueM 3awum, fubo cbpocom cpraea

«CHsimue 6/10KUPOBKU».

e OnpedeneHue J - «3arnyck pexuma asmomMamuyecko20 ornpedesieHuUsi MOMeHmMa UHepUUU 3/1eKmpo-

npugoda»

lMo3sonsiem 3arnycmumb pPexumM asmomMamuyecko2o orpedesieHusi CyMMapHO20 MOMeHma UHepuuu
anekmponpugoda, npueedeHHo20 K 8any 0suzamerns (J), u nocnedyrowul pacdem napamempos peayris-
mopoe cucmemsl yripasrneHusi. [Napamemp docmyneH 0ns pedakmupoeaHusi rnpu cbpoce ¢pnaza « CHamue

6r10KkuUpoBKU» U 8800€ Naporisi Nosib3oeameris. 3HadyeHue no ymondaxuro - “BbIKIT.

lNeped 3anyckom pexuma oripederieHUss J HeobxoOuMO rnposecmu asmoHacmpoUliKy ¢ nocredyrouum
pacyemom rnapamempoes peaynsimopos usu 88ecmu 8pyYHyr0 napamemps! 0guzamersisi U napamempsi pe-
2ynsimopoe8 8 COOMBEMCMEYWUX MEHI0, M10C/1e Ye20 Nposepums onmuMaibHOCMb HacmpPoUKU KOHmMypa
moka u pabomocrnocobHocmbe KoHmMypa ckopocmu. [lpu amom OormkeH bbimb 8bl6paH HOMEP aKkmueHO20

Habopa napamempos 8 cmpoke Habop napamempoe (meHio « MHULIMATTINIALINSA»).

[nsa 3anycka pexuma ornpedeneHuss J Heobxodumo ycmaHosums 3HadyeHue napamempa BKJ/T u nodams
cueHan «CHsimue 6r10kuposku». Mpouedypa onpedeneHusi MOMeHmMa UuHepyuu rnpedycmampusaem uame-
PEHUE NepeMeHHbIX C spaujaruuMcss pomopom dsuzamerisi, nosmomy OosmkHa bbimb obecrieyeHa 803-
MOXHOCMb paseoHa dguzameriss 00 HOMUHanbHOU cKkopocmu. AKmueu3ayusi pexuma cornpogoxdaemcs
uHOuKayuel cumeorna j 8 no3uyuu 13 cmpoku cocmosiHusi. Tlo 3agepweHuu npoyedypbl 3Ha4YeHuUe napa-
mempa OnpedeneHue J asmomamuyecku nepesodumcsi 8 cocmosiHue BbIK/1. BbiyucrneHHble napamem-
Pbl COXPaHSIOMCS 8 COOMBEMCMEBYUWUX MEHIO, NPU 3mMoM O0OHOBISIMCS 3HaYeHUs MOJIbKO mex napa-
Mempo8 peaynsamopos, KOmopble 8KI0YEHb! 8 CMIUCOK agmomMamu4yeckoll Koppekuyuu e cmpokax PC, P,
PT.
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Ans nosbiweHuss moyHocmu ornpedesieHUss MOMeHma UHepuyuu pekomMeHAyemcs ucrosib308amp Ha-
CMPOUKY KOHMypa moKa Ha MakKCcuMasbHO 803MOXHY OUHaMUKY (Ucxo0si u3 Kpumepusi ycmou4usocmu
pabomel), a makxe obecrneyums PEeXUM, MakcumMasbHO NpubnwkeHHbIU K xornocmomy xody. Kpome moeo,
npouedypa ornpedesieHUsi MOMEHMa UHepyuu Moxem bbimb rpeKkpaweHa 8 criydae rnpesbiueHUst MOMEeH-
MOM Hazpy3KU 3Ha4eHUs1 HOMUHalbHO20 MoMeHma 0gueamerns. [1pu amom 8 no3uyuu 4 cmpoKu cocmosi-
Hus uHOuyupyemcs pnaz J (owubka pexuma), 3HadeHue napamempa J 8 meHro « HABOP NAPAMETPOB
/ TTAPAMETPbI [IBUFATEJISl» He obHosnsiemcs, pacdem rapaMempos peaysisimopo8 cucmeMbl yrpas-

JIeHUSA He 8bIMNOJIHAEeMmCH.

B cniyyasx, kozda rnepgoHavasibHO ycmaHoeneHHoe 3HaqyeHue J omiudyaemcs om OelicmeumenbHo20
Ha HecKoIlbKO Nopsi0Kos, nosmopHoe rposedeHue npouedyps! asmomamuyecko2o orpedesneHus J nosgo-

Jidem rioebicumeae IMoOYHOCMb USMEPEHUH.

Pexum onpedeneHuss J moxem 6bimb ripepeaH makxe cpabambigaHuem Opyaux 3auwum, nubo cbpo-

com ¢brniaza « CHAmMue 6r10KUPOBKU».

Ecnu napamempsi AemoHacmpolika u OnpedeneHue J nepesedeHbl 8 cocmosiHue BKJ/T oOHoepe-
MeHHO, mo ripu nodaye cusHana «CHImMue 6/10KUPOBKU» akmugu3upyemcs pexum asmoHacmpolku. [lo-
Clle e20 3agepuleHUs1 agmomamu4eckuli nepexod K 8bIMNOMTHEHUIO pexxuma orpedesieHUsi MOMeHma UHep-
yuu He npoucxodum. [ins 3arnycka pexuma onpedeneHus J Heob6xoduMo CHSIMb U 8HO8b NModame cuaHar
«CHsimue 6riokuposku». [Mpu amom pacyem rnapamempos peaynsimopos cucmeMs! YrpasieHUs 8bIrMosHS-

emcsi nocriedogamesibHO rpu 3asepuweHuu Kaxdo2o u3 PEXUMOS.
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9.29. MEPE3AINYCK

Konuyecmeo ronbimok nepesarycka rpu KpamkoepeMeHHOM CHUXEeHUU
HaripshkeHuss cemu

Aat 54

NHmepean epemeHu Mexdy nonbimkamu nepesarnycka g

Ay

Puc. 9.37. MeHio «[lepe3saryck».

o Konuvyecmeo - «Konu4yecmeo nonbIimok nepesarycka rnpu Kpamkog8peMeHHOM CHUXEHUU HarpsKeHUsI

cemu»

Onpedenﬂem KoJsiu4eCcmseo roribImoK asmomamu4ecKoa0 Mo8mopHO20 8KIIr04YeHUs npeo6pa3oeamenﬂ
npu cpa6amblsaHuu 3alumsbl OmM MOHUXKeHUs HaripsXXeHusa cemu. 3HauyeHue napamempa mMoxxem 6bimb

ycmaHossneHo 8 npedesnax om 0 do 10. lNpu ycmaHoske 3Ha4deHus 0 nepesariyck He rnpou3eooumcs.

o HHmepean - «VIHmepesaa epeMeHU MeXAy NMonbimKaMmu rnepesaryckay

Onpedensiem uHmMepsasn epeMeHu Mex0y MoMbimKaMu asmoMamuyecKko20 Mo8MOPHO20 BKIIHOYEHUS
rnpeobpaszosameris. 3Ha4yeHUe napamempa Moxxem bbimb ycmaHoeneHo 8 rnpedesiax om 3 do 600 ¢, waa -

1c.

lMapamempbsl MeH0 docmynHbel Onsi pedakmuposaHusi npu cobpoce ¢praza «CHIMuUe 6rI0KUPOBKU» U

esolde naporsid rnosib3oeameris.
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9.30. OrPAHUYEHUE TEMITA TOPMOXEHUSA

T

BK11t04eHUE/8bIKITIOYEHUE PEXUMa O2paHUYeHUs memna MOopMOXeHUs 8
At [ d
basosas uHmeHcusHocmb mopmoxeHusi 8 pexxume OTT 8

P —:

Puc. 9.38. MeHto «Ozp. memna mopMOKeHUsI».

Pexum oepaHudyeHuss memna mopmoxerusi (OTT) moxem 6bimb UCMONb308aH 8 3eKmponpusodax
MexaHuU3Mo8 ¢ 60bWUMU 3HaYEHUSIMU MOMEHMAa UHepuuU 07151 moeo, Ymobbl obecrieyums MOPMOXeHUE
6e3 cpabambigaHus 3auumbl OmM repeHanpskeHus daxke be3 ucnosib30e8aHus basiacmHo20 pesucmopa
(cm. n. 7.5).

o Pexum OTT - «BkrroyeHue / 8bIK/THOYEHUE pexXuMa o2paHUYeHUsT memMra mopMOXeHUSs»

lNoseornisiem eKknoYUMb UMU 8bIKITHYUMb PEXUM oOcpaHu4eHuUs memria mMoOPMOXKEeHUH. 3HayeHue no

ymondaHuto — BbIKTI.

e T omm - «ba3ogasi UHMEHCUBHOCMb MOPMOXXeHuUs1 8 pexxume OTT»

Ycemanaesnueaem 6a308yr0 UHMEHCUBHOCMb MOPMOXEHUS 8 PEXUME 02paHUYeHUs1 memra mopMoxe-
Hus napu cobmodeHuu ycnosuli: Tomm >Tm1 U Tomm >Tm2 (cm. meHro «HABOP MNAPAMETPOB / 3A-
AATYNK MHTEHCUB.»). Onpedensem npedesisHOe 3Ha4YeHUe memra 3aMeOrieHUs Ha y4YacmKax CHUXe-

Husi ckopocmu 8 pexxume OTT. 3adaemcsi BpeMeHeM CHUXXEHUST CKopocmu 0s8uz2amersisi 0m HOMUHaibHO20

3Hay4eHusi 0o 0:

Nr Hom
aomm=——"
Tomm

SHaueHue napamempa Moxem 6bimb ycmaHoesieHo 8 npedenax om 0 do 3276.75 ¢, wae - 0.05 ¢. 3Ha-

yeHue o ymon4daruio - 0.5 c.

Cnedyem umems 8 8udy, 4ymo 6a3zosas UHMeHcUusHOCMb mopmoxeHus e pexxume OTT onpedenssemcs

6onbwum u3 3HavyeHul napamempo8 Tomm u Tm1 Ha 1-om yyacmke 3adam4yuka UHMEHCUBHOCMU,

Tomm u Tm2 - Ha 2-om yyacmke 3adam4uka UHMEeHCUBHOCMU

lNapamempbl MeH0 docmynHbel Onsi pedakmuposaHusi npu cbpoce ¢prnaza «CHIMuUe OrIOKUPOBKU» U

esolde naporsis rosib3oeameris.
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9.31. CAMOIMUTAHUE

N

BxknrouyeHue/sbiknodeHue pexuma camonumaHus

Aat 54

MHmeHcusHocmb mopmoxeHusi 8 pexume CI1

At vV

Cnocob 3asepweHus pexuma CI1

P~

Puc. 9.39. MeHro «CamonnumaHuey.

Pexum camonumanus (Cl1) obecnedyusaem noddepxxaHue pabomocriocobHocmu anekmpornpugoda
fpu rpoesasiax HarnpsyKeHUs numaxus. B yacmHocmu, pexum moxxem 6bimb UCMob308aH O obecriede-
HUS 4acmomHO20 MOPMOXeHUs 0su2amesis nNpu OMK/IYeHUU numarwel cemu. Peanusayus pexuma
CIll ocHosaHa Ha uCMOMb308aHUU 3HEPauU, HaKoMnIeHHoU Hagpy3kou u gosspaujaemMol 8 uHeepmop npu
4acmomHOM MOPMOXeHUU (cMm. . 7.6). Pexxum akmusu3upyemcsi npu CHUXeHUU Harnpsi»kKeHUs1 Ha KOHOEH-
camopax ¢unbmpa 00 yposHs -15% om HOMUHaNbHO20 3Ha4YeHUs, ornpedesiaeMoz0 napamempom
Udc nom (meHro «MHULIMATIN3ALINA») — HaduHaemcs npouyecc mopMOXKeHUs:, Komopbil rpuocmaHassiu-
saemcs rpu docmuxeHuu yposHs HanpsikeHusi Ude Hom. B pexxume CI1 nopoe cpabambigaHusi 3auumsi

OM MOHUXEHUSI HanpsiXXeHusi ycmaHoesieH Ha ypoesHe -20% om Udc Hom.

e Pexum CI1 - «BkrroyeHue / 8bIKTIOYEHUE pexxuma caMonumaHusi»

Mosgonsiem paspewums UAU 3anpemums UCMOMb308aHUe pexuma caMorumaHusi. 3HadyeHue o

ymonyaHuto — BbIKJI.

e T cn - «MlHmeHcusHOCMb MOPMOXXeHus 8 pexxume Cll»

Badaem uHmMeHcusHOCMb MOpPMOXXeHuUs1 deuzameris rpu akmusu3ayuu pexuma Cl1, npu s3mom napa-
mempsbl 3ad0amyuka uHmeHcusHocmu (meHo «HABOP MTAPAMETPOB / SAOATYUK MHTEHCUB. ») ueHo-
pupyromcs. 3HadyeHue napamempa moxem 6bimb ycmaHossieHo 8 ripedenax om 0.1 6o 100 c, waz -

0.05 c¢ (3Ha4eHue no ymondaruio - 0.5 c¢).

e Bbixod CI1 - «Crniocob 3asepweHus pexuma Cll»

lMossonsiem ebibpampb criocob 3agepuwieHUs] pexuma camMonumanusi. BoamoxHbie 3HadyeHusi napamem-
pa: OCTAHOB (no ymon4aruro) u SAAHUE.

Ecnu ycmaHosneHo 3HadyeHue OCTAHOB, ripu ebixode u3 pexuma Cl1 (HanpskeHue numaroweld cemu
80CCMAaHOBUIIOChH) 8bIMNOSIHSIEMCss ocmaHoe dsuzamersisi C UHMEHCUBHOCMbIO, onpedensiemoll napamem-
pamu 3adamyuka, rnocre 4ez2o npeobpaszosamerb brioKUpyemcs u ebidaemcs ¢hriae 3aujumel OmM rOHUXe-
Husi HanpsikeHusi L. Ecnu ebibpaHo 3HavyeHue 3AOAHUE, npu ebixode u3 pexuma CI1 npusod ompaba-

mbigaem meKywul cugHan 3adaHus.
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9.32. «[1JIOXAS» CETb

Bkrntoyerue/sbiknodeHue pexuma "lnoxas cems” g

S —

Puc. 9.40. MeHro «[llrioxasi cemb».

Pexum ucrionb3yemcsi 8 ycrosusix HecmaburnbHol («nnoxol») numarouweli cemu Onsi obecrnedyeHust
pabomocrniocobHocmu anekmpornpugoda rnpu OnumesibHbIX CHUXeHUsIX (0o 378 B) u kpamkospeMeHHbIX

nposarsax (0o 270 B) ebinpsiMieHHO20 HarnpsikeHus (cm. n.n. 7.7).

o «llnoxas» cemb - «BkrrodyeHue / 8bikno4YeHuUe pexuma «llioxas cemb»

lNossgonsem eknYUMb UNU 8bIKMOHYUMBb pexum «l1noxasi cemby. SHayeHue no ymondaHuro — BbIK/I.

lNapamemp docmyneH Onsi pedakmuposaHusi npu cbpoce ¢hriaza « CHAMue 6510KUpoBKU» U 8800e naporis
rnonb3o08amers.
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9.33. HABOP [TAPAMETPOB 1

e N\ /- N
N
3 3a20/1080K MEHI0 HaCmpOlJKU pexumos adanmauuu K UBMEeHeHU
a20/1080K MEH!I0 rnapamempoes mexHosioeu4ecKoezo pezyrnsamopa
_J \napaMempoe aneKmponpusoda J
" yY T J A y Y T J
- ! I J \- ! I
A vV A [ 4
(- o ) (= : )
3a20/1080K MeH!0 Mapamempos 3adamyuka UHMeHCUBHOCMU 322011080k MeHI0 napamempos dsuzamersi
/ N\ /
vy T J yy T /
(. ! I J A= ! I
A [ A vV
e pe ~N e P— N
3a20/1080K MEHIO Mapamempoe pezynsmopa ckopocmu \3annOBOK MeHI0 napamempos 0amyuka ckopocmu
J
. yY T _/ A vy T /J
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A v
~
J
A T J
< ! I J

Puc. 9.41. MeHro «Habop napamempos 1».

MeHto ekntovaem 3a20/108KU 8/10XKEHHbIX MEHI0, codepxaljux rnapamempsbl, 8xo0suue e nepsabil Ha-
6op. Mexto HABOP INAPAMETPOB 1 - HABOP NMAPAMETPOB 4 aHanoau4Hel.

PasnuyHble Habopbl napamempos Mo2ym UCrob308ambCs Ofisi XpaHEHUs! passiudHbIX eapuaHmos Ha-
CMpoeK peayrnssmopos, napamempos pasfiudHbIX nodKYaembix 0susamenell U 0amyukoe cKopocmu,
ycmaeok 3awum 055 pasfiuyHbix ycroeuli pabomsi. Jllobol u3 Habopo8 MOoXem akmueu3upo8amsbCsi C
MOMOWbIO 3arpoepamMMUpPOB8aHHbIX /102UHECKUX cu2Hamos. dmu cueHasbl Mo2ym yrnpaessimbCs, Harpu-
Mep, NepeKkvYeHueM MexaHu4deckux nepedady npueoda Unu repekrvYeHuemM pexuma pabomsli (HOp-

MaribHbIl / noxapHbil).
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9.34. TEXHOJIOrMYECKUW PEIYJIATOP

- N\
KoaghgpuyueHm dugpgheperyuansHol cocmasnsiowel:
Axkmueu3ayus/6r1oKkupoeka MmexHOI02Uu4ecKo20 peaynsamopa 6 bepuy bepepeny w
) \/M1eXHOI02U4eCcK020 peaynsmopa
at 54 At 54
e ®\ o —_ N
. . BepxHsisi epaHuya duana3oHa 8bIXx00H020 cueHana
Bei60op pezynupyemoli nepeMeHHOU MeXHOI02u4ecko20 peayssimopa 8 8
) \_/716XHOII02UHECKO20 peynsimopa Y,
At vV At vV
N\ ((ae = N
KoagppuyueHm nponopyuoHansHol cocmasnsouwel HuxHsiss epaHuya Ouana3oHa 8bIx00H020 cusHana
\/716XHOII02U4ECK020 pegynsimopa & ) \_/M1eXHO/I02U4eCK020 peaynsmopa 8 )
at 54 54
KoagppuyueHm uHmezpanbHol cocmasnstowels .
Bbix08HOU cuz2Ham mexHOom02u4eckoeo peaynsimopa

\/716XHO/I02U4eCK020 pegynsamopa

Puc. 9.42. MeHio « Tex. Peaynamop».

e TexPezaynsimop - «Akmusu3ayusi/brioKuposKka mexHon02u4ecKko2o peaynsamopas

Onpedenissiem Hanu4yue 8 CMpPyKmMype cucmeMbl Yrpas/eHUsi MexHOI02U4ecKoa20 peaynsmopa (Cm.
onucarue meHw «MHULINMATIN3ALINA / YTIPABJTIEHWE»). Ecnu ycmaHoeneHo 3HavyeHue BKIJI, mexHono-
auqecKuli peaynsamop 8KIYeH, rnpueod ompabambigaem 3adaHue M0 MEXHOI02UYEeCKoU nepemMeHHOoU
unu yernogomy nosoxeHuto (onpedensiemcsi napamempom Bxod TP). Ecriu ycmaHO8MeHO 3HadyeHue
BbIKJT, mexHonoau4yeckuli peaysiimop UCK/TIOHYEH U3 CMPYKmMypbl CUCMEMbI yripasrieHusi, npugod ompa-
bambisaem 3adaHue 1o ckopocmu usu MmomeHmy (onpedenssemcs napamempom Pe2Ckopocmu 8 MEHH
«PEIYJIATOP CKOPOCTWU»). lNapamemp docmyneH dns pedakmuposaHusi rpu cbpoce ¢hnaza « CHamue

6/10KUPOBKU» U 8800€ Maporisi Nofib308amerisi.

e Bxod TP - «Bbibop peaynupyemoli nepeMeHHoU mexHOo/102Uu4ecKo20 peayrigmopay

lMoseornisstem ebibpampb pezynupyemyro MEPeMeHHy MeXHOI02U4YecKo20 peaynsamopa (CM. onucaHue
meHo «MHULIMATINSALINA / YTIPABJIEHUE»). Moxem npuHumame 08a 3HadveHusi: TIT — npueod ompa-
bambigaem 3adaHue 10 MexHOI02Uu4ecKoU rnepemeHHoU, cuaHan obpamHoU €8513U C MexXHOI02UYEeCKO20
Oamyuka 8800UMCS Yepe3 O0UH UMU HECKOJIbKO aHaio208bix exo0os, Ar — ripusod ompabambsieaem 3a-
OaHue 1Mo yeri080MY [1OIOXKEHUI, UHGhopMauusi 0 meKyweM 3HadyeHuu peaynupyemoul rnepemMeHHou mfo-
cmynaem 6 cucmemMy yrpasreHus yepes uHmepgelc dam4yuka cKopocmu/nonoxeHusi. SHavyeHue napa-
Mempa He efnusiem Ha CmpyKmypy cucmeMbl YrpaessieHUs], eciu MexHOI02UYecKuUll peaynsimop 8bIK/o-
yeH. lNapamemp docmyrneH OnsA pedakmuposaHusi rpu cbpoce ¢hnaca «CHAMuUe 6rI0KUPOBKU» U 8800e

rnaporis rioyib3oeameris.

e Kn mp - «KoaghgbuyueHm npornopyuoHasbHoU Yacmu mexHo102U4eCcKo20 peayrisimopas

Onpedensiem koaghghbuyueHm npornopyuoHanbHoU Yacmu mexHoI02u4eckoao peaynsamopa. 3HadyeHue
napamempa mMoxxem 6bimb ycmaHoegieHo 8 rpederiax om 0 do 100 ¢ wazom 0.01. MNapamemp docmyrieH

0ns pedakmupoeaHusi rpu e8o0e raporsisi oJib308ameris.
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o Ku mp - «KoagpgbuyueHm uHmeapasibHolU Yacmu mexHO/102U4EeCK0O20 peayrismopay

Onpedensiem KoaghghuyueHm uHmeepasibHOU Yacmu MmexXHOI02UYECKO20 peayrnisimopa. 3HavyeHue na-
pamempa moxem 6bimb ycmaHoerneHo 8 npedenax om 0 6o 100 ¢ wazom 0.01. Napamemp docmyneH Ons

pedakmuposaHusi rpu 88o0e napoJsis rosib308amerisl.

e KA mp - «KoaghgpuuueHm dughgbepeHyuanbHoU Yacmu mexHo102u4eCcKo20 peaynsamopas

Onpedensiem koaghgpuyueHm dughhepeHyuanbHOU Yacmu MmMexHOI02Uu4ecKo2o peayrnsamopa. 3Hadye-
Hue napamempa Moxem bbimb ycmaHossieHo 8 rpedesiax om 0 0o 100 ¢ waeom 0.01. lNapamemp docmy-

reH Ot pedakmupogaHusi npu 88o0e Maporisi Mofb308ameris.

L4 7TP max - «BepxHsisi epaHuua duana3oHa 8bIX00H020 cuzHaIa MexHOI02U4eCKo20 peayisimopa

o TP max - «HuxHsis 2paHuua duana3oHa 8bIx0OHO20 cusHaIa MexHOI02UYEeCKO20 peayisimopay

YcmaHasnueaom oegpaHU4YeHUsi 8bIXOOHO20 CuzHasa MexXHO/I02U4YeCcKoeo pezyrnsmopa, onpeodensio-
wue duanal3oH U3MeHeHuUs1 3afaHusi Mo cKopocmu uiu MoMeHmy. PasmepHocms napamempos asmoma-
mu4ecKu repesodumcsi 8 COCMOSIHUSL: O/M - €CrlU 8KITIoHYeH peaynsamop ckopocmu (8 meHro «HABOP [1A-
PAMETPOB / PEIYJIATOP CKOPOCTU»), H-m - ecriu peaynisimop ckopocmu 8bikirodeH. [ns 3adaHusi rno
CKOpoCcmu 3Ha4YeHuUe napamempos Moxem bblmb yCmaHo8reHo 8 rpedernax enudyUHbl MakCuMasbHOU
ckopocmu 0suzamesisi, onpedensemol napamempom Nr max (meHro «HABOP NMTAPAMETPOB / IAPA-
METPbLI IBUATEJIA»), dna 3adaHusi o MOMeHmy rpedersibl UBMEHEeHUsI 3Ha4YeHUl rnapamempos orpe-
Oensromesi muriopasmepom ripeobpasogamerns. lNapamemp docmyneH 0ns pedakmuposaHusi rnpu egode

rnaporis rosib3oeameris.

e Bbixo0 TP - «BbixoOHOU cu2Has/l mexHo102u4ecKo20 peayisamopas

Tekyuwlee 3HadyeHUe 8bIXOOHO20 CU2Halla mexHoro2u4eckoeo peaynamopa. lNapamemp HedocmyrieH

0151 pedaKkmupo8aHUs.

148



9.35. 3AHATYUK UHTEHCUBHOCTU

WHmMeHcusHocmb pa3eoHa 8 nuHeliHol obnacmu 1-20 yyacmka Bpemsi paszoHa Ha HayanbHOM ompe3ake S-06pa3sHol pamribi

At A4 At A4

UHmeHcusHOCMb MOPMOXeHUs 8 nuHeltHou obnacmu 1-20 yyacmka Bpewms pazeoHa Ha KOHe4YHOM ompe3ske S-0bpa3Hol pamiibi

At vV At [
ﬁ.i..
UHmeHcusHOCMb pa32oHa 8 fuHeliHoU obnacmu 2-20 yyacmka Bpems mopmoxeHus Ha Ha4YarnbHOM ompe3ke S-06pa3Holl pamribl
At vV at [

(m

UHmeHcusHOCMb MOPMOXeHUs 8 nuHeltHout obnacmu 2-20 yyacmka Bpems mopmosxeHusi Ha KOHe4YHOM ompe3ke S-obpa3Holl pamrib!

at A4 at A4

lpaHuua 1-20 u 2-20 yuacmkos 3a0amyvuka UHMeHCUSHOCMU

*Q) =0 =0 =0 =G

>0 =Q) =Q) =0 =0

Bud pamnei npu nepexode yepes 0

Puc. 9.43. MeHro «3adamyuk UHmMeHcus. ».

lMapamempbi MeHI0 0380/15110M 8bINOMHUMbB HacmpolKy 3adam4yuka UHMEHCUBHOCMU - XKeslaeMyro
B8PEMEHHYIO 3agucumMocmb ompabomku rpusodom 3adaHusi MO CKOpoCcMu (ecru peaynsmop cKkopocmu
BKJTHOYEH) Unu MOMeHmy dguzameris (ecriu peaynisimop CKopocmu ebikioveH). Ha puc. 9.44 noka3aHbl 0ea

eapuaHma opmbl 3adamyuka UHMeHCUBHOCMU (pamribl):

0 Kpusas - Ons obujezo criyqas (S-obpasHas pamna),
0 Kpusasi ——— - Onig yacmHoeo criyyYas (nuHelHas pamna: TpH=Tpk=TmH=Tmk=0).

2-00 y4acmok 3afamyuka UHMEeHCUBHOCMU MoXem bbimb UCMOob308aH O CHUXXEHUST memra pa32o-

Ha / mopMOXXeHUsi 80 8MOPOL 30HE Peayupo8aHUsi CKOPOCMU 31eKMPOnpuoda.

e Tp1 - «MMlHMeHcusHOCMb pa3aoHa 8 JIuHelHol obnacmu 1-20 yyacmkay

YcmaHaenueaem UHMEHCUBHOCMb HapacmaHusi CKopocmu Usiu MoMeHma 8 siuHeliHot obnacmu 1-20
y4acmka 3a0amyuka UHmeHcusHocmu — ompe3sku 2-3 u 14-15 (1-4’ u 13-16’°). Onpedenssiem npedenbHoe
3HayeHue yckopeHusi Ons 1-20 yyacmka. 3adaemcsi epemeHeM Hapacmarusi om 0 00 HOMUHaIbHO20 3Ha-

YeHusA cKkopocmu usiiu MoMeHma osuzamernsi:

Nr Hom
ap1=———— - eCc/lu peaynsmop CKOPOCMU 6KIT0YeH,
Tp1

Muom

ap1= W - eC/IU peaynsimop CKOPOCMU 8bIK/THOHEH.

3HaueHue napamempa mMoxem 6bimb ycmaHoesieHo 8 ripedesiax om 0 8o 3276.75 ¢, waes - 0.05 c.

3HaueHue no ymonyaHuro - 0.00 ¢ (3adamyuk OMKIIOYEH).
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e Tm1 - «MMTHMeHcUusHOCMb MOPMOXXeHUSs 8 IuHelHol obnacmu 1-20 ydacmka»

YcmaHaenueaem UHMEHCUBHOCMb CHUXXEHUSI CKOpoCmMU uniu MoMeHma 8 fuHeliHol obnacmu 1-20
y4yacmka 3adamyuka uHmeHcueHocmu — ompe3sku 10-11 u 18-19 (9-12’ u 17-20°). Onpedensiem npedersib-
Hoe 3HauyeHue memra 3amedneHus 0ns 1-20 yyacmka. 3adaemcsi 6peMeHeM CHUXEHUST CKOpocmu usu

MoOMeHma 0guz2amersisi 0m HOMUHarIbHO20 3HayeHusi 0o O:

3rnaveHue napamempa moxem 6bimb ycmaHoeneHo 8 ripedenax om 0 0o 3276.75 c, wae - 0.05 c.

3nayveHue o ymornydaHuio - 0.00 ¢ (3a0amyuK OMKITOYEH).

BadaHue Nr

1Y T N T O T ———

Nr1/2-

P — [ [

.
N, | , ¢l eeeeeee

e _____

Puc. 9.44. Hacmpolika napamempog 3adam4yuka UHmMeHCcU8HOCMU.

150



e Tp2 - «MMTHMeHcusHOCMb pa32oHa 8 jJuHeliHol 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 MOPMOXEeHUS 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 UHmMeHcusHocmu»

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.

2-o0 y4acmok 3afam4uka UHMEeHCU8HOCMU He UCIOob3yemcsi 8 cucmemax C 8bIK/IHYEHHbIM peayris-

mopom ckopocmu, 8 amom cryqae napamempsl Tp2, Tm2 u Nr1/2 usHopupyromcsi.

e TpH - «Bpemsi pa32oHa Ha Ha4yasibHOM ompe3ke S-obpas3Hol pamribly

o Tpk - «Bpems pa3zoHa Ha KOHEYHOM ompe3ke S-06pa3Hol pamribiy

Onpedensirtom epemMsi HapacmaHusi CKopocmu unu MomeHma 0suzamesiss Ha HayaslbHOM U KOHEYHOM
ompe3skax S-obpasHol pamrbl npu pa3zoHe — ompesku 1-2, 13-14 u 5-6, 15-16 coomeemcmeeHHo. 3Ha-
YyeHusi napamempos moaym bbimb ycmaHosesieHbl 8 rpedenax om 0 do 3276.75 ¢, wae - 0.05 ¢. 3HavyeHus

o ymornydaHuto - 0.00 c.

e TmH - «Bpemsi mopMOXXeHuUsi Ha Ha4yasibHOM ompe3ke S-obpasHol pamrbiy

e Tmk - «Bpemsi mopMOXXeHUSsI Ha KOHEYHOM ompe3ke S-06pa3Hol pambiy

Onpedensirom 8pemMsi CHUXXeHUST CKopocmu urnu MoMeHma 0suzamerisi Ha Ha4allbHOM U KOHEYHOM om-
peskax S-obpasHoUl pamrbl Mpu MopPMOXeHUU — ompe3sku 7-8, 17-18 u 11-12, 19-20 coomeemcmeeHHo.
BrnaveHusi napamempos moeym bbimb ycmaHosseHb! 8 npedeniax om 0 do 3276.75 ¢, wae - 0.05 c. 3Ha-

YyeHusi no ymon4daruro - 0.00 c.
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Ha HaYarnbHbIX U KOHEYHbIX ydacmkax S-obpasHol pamribi (TpH, Tpk, TmH, Tmk), a makxe rpu nepe-
xo0e ¢ 1-20 y4yacmka 3adamyuka UHMeHcusHocmu Ha 2-ou u obpamHo (ompe3ku 3-4 u 9-10) usameHeHue
UHMEHCUBHOCMU pa32oHa (YCKOpeHUe) U MmopMOXXeHUs (3amedrieHue) npoucxodum o JIUHEUHOMY 3aKOHY
(cm. puc. 9.45).

e (0-Pamna - «Bud pamnbl rpu nepexooe yepes 0»

Onpedensiem eud pamribl Npu USMEHEHUU HarpaesieHuUsi cKkopocmu unu MomeHma dgueamerns (nepe-
x00 yepes 0). lNapamemp Moxem fnpuHUMamp 0ea 3Ha4YeHUsI:
|al] > 0 — nepexod yepe3 0 npoucxodum 6e3 CHUXEHUS] UHMeHCUBHOCMU pa32oHa / mopMoxeHuUsi 0o
Hyns (puc. 9.45, a),
|a] = 0 — npu usmeHeHuUU HanpasneHuUsi UHMEHCUBHOCMb pa32oHa / MOPMOXKEHUS CHUXaemcsi 00 Hysisl
(puc. 9.45, 6).

Mo ymonyaHuto ycmaHoegeHo 3HavyeHue napamempa |al > 0.

lNMapamempbl MeHI0 docmynHbl Onsi pedakmuposaHusi rpu cbpoce ¢prnaza «CHIMuUe 6510KUPO8KU» U

8800e naporisi ofbL308ameris.

3adaHue Nr 3adaHue Nr

Puc. 9.45. Bud pamnbi npu nepexode 4yepes 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:

Ycnosue Pacyemnas ¢hopmyna
|ANr|>Nr:-:oM_T1+T3 Ts = | ANy | _T2+T1+T3 (9.35.1)
T2 2 £ Nr vom 2
N
ANy | = =22 AL Ts =T1+T3 (9.35.2)
T2 2
|ANr| < Nrrom T1+T3 Ts = ZANrTz(T1 + T3) (9.35.3)
T2 2 Nr Hom

20e Nr* - 3a0aHHbIl (KOHEYHbIU) YpOB8EHbL CKOpOoCMU,
ANy - npupauweHue ckopocmu (pa3Hocme Mex0y 3ad0aHHbIM U HavyaribHbIM yPOSHSIMU CKOpocmu),

Nr Hom - HoMuHarsnbHasi ckopocmb (MeHto « HABOP NMTAPAMETPOB / NTAPAMETPEI ABUTATE]IA»),
T1=Tpn, T2 =Tp1, T3 =T pk- 0n1s1 pacyema 8pemMeHU pa32oHa,

T1=Tmu, T2 =Tm1, T3 =Tmx - 0515 pacyema epeMeHU MOPMOXKEHUSI.

®opmynbi (9.35.1) — (9.35.3) cnpasednuebi 011 criedyroujux cry4aes:

0 (9.35.1) - 8 S-o6pasHol pamme npucymecmeyem nuHelHasi obrnacmes;

0 (9.35.2) - 8 S-06pasHoU pamne omcymcmeyem rfuHeliHass obracme, rpedesibHOE YCKOpeHue, 3adaH-
Hoe napamempom Tp1 (0ns paszoHa) unu Tm1 (0ng mopmMoxeHusi), docmuzaemcs;

0 (9.35.3) - 8 S-06pasHoOU pamne omcymcmeyem fuHeliHass 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 3HavyeHul, 3adaHHbIx coomeemcmsyrouwjumu rapamempamu Tpu, Tpk, TmH, Tmk .

lpu ucnonb308aHUU MOJLKO MUHEUHOU paMrbl CyMMapHoe 8peMsi pal32oHa / MOPMOXEHUS MOoXem

6bimb 8biqucrneHo rno popmyne (9.35.1) ¢ 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 5 «Pacyem napamempos 3adamyuka UHMEHCUBHOCMU».
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9.36. PEIYJIATOP CKOPOCTHU

= ¥ : - = ¥

KoaghpuyueHm uHmeepanbHoli cocmasnsiowel

Akmueu3sayus/6roKuposka peaynsimopa ckopocmu
) \_Peeynamopa ckopocmu
At 54 at 54
((ezee . - ®\
lMocmosiHHas spemeHu 8x00HO20 ¢hunbmpa 3adaHusi M0 CKOPOCmu OzpaHuyeHue 8bIXOOHO20 CUeHana peaysisimopa cKopocmu
J \
J
at [ At vV
10 @)
YposeHsb cko ocr-nu 8x00a 8 30Hy ocrnabneHusi OUHaMU4YeCKUX ceolicme
P P y
[numernsHocme Yukia pacdema peaynsimopa ckopocmu 8 CEVISAMODE CKODOCIIU 8
/) \_Peey. P P! Y,
at [ At vV
ﬂ'i" i H ( -i ] ®\
Kosd)cﬁuuuef-;m ocnabneHusi QuHamuyeckux ceolicme
lMocmosiHHas epemeHU KOHmypa ckopocmu &
\_Peeynamopa ckopocmu
at 54
(s (e

KoagpgpuyueHm nponopyuoHansHol cocmasnsowel
\ _Pe2ynamopa ckopocmu

Bbixo0Hol cueHan peaynsimopa ckopocmu

Puc. 9.46. MeHto «Pezaynsimop ckopocmu».

o PeaCkopocmu - «Akmugu3sayus/briokuposka peaysimopa CKopocmu»

Onpedensiem Hanuyue 8 cmpyKkmype cucmembl yrpasreHus peayrnsamopa ckopocmu (CM. onucaHue
meHto «MHULIMATINSALUUNA / YIIPABJIEHUE»). Moxem npuHumams dea 3HauveHusi: BKIT - peaynsmop
CcKopocmu eKIro4YeH, npueod ompabambeieaem 3adaHue 110 CKOPOCMU (€Criu 8bIKITHOYEH MEXHOI02u4ecKull
peaynsimop); BBIKIT - peaynssmop ckopocmu 8biK/to4YeH, npusod ompabambeieaem 3adaHue no MOMeHmy
(ecnu ebikMOYEH MexHoIoau4YecKul peaynsamop). Bo emopom criydae, ecriu Hagpyska He ogpaHu4ugaem
CKopocmb 8paljeHusi eana 0susamersis, Mo rpu pal3eoHe 00 ypoeHs, ornpedesiseMo20 fnapamempom
Nr max (meHio «HABOP MNAPAMETPOB / NTAPAMETPbLI [IBUIrATEJIA»), 3a0aHue no MoMeHmy ObHYris-
emcsl, oepaHu4usasl ckopocmes Ha 6esornacHom yposHe. [pu rnocredyroweM CHUXeHUU ckopocmu 3adaHue

rno MOMeHmy eoccmaHasrnuseaemcs.

e T gpunbmpa - «[locmosiHHasi epemeHU 8X00H020 cburibmpa 3adaHusi Mo CKoOpocmu»

lMocmosiHHas epemMeHu arnepuoduyecko20 38eHa nepsoeo rnopsidka, ciyxum Ons hopMuposaHusi rnepe-
XOOHbIX MPOUEeccos8 8 KOHMype ckopocmu. B pesynibmame 6binonHeHus1 npouyedypbl agmoHacmpouUKu 8
3asucuMocmu om 8bibpaHHo20 8 MeHto « CIMIELINATIBHBIE PEXXUMbI / ABTOHACTPOUKA» muna cmaH-
GapmHol HacmpoUKu KOHMmMypa CKOpoCmU ycmaHaenueaemcsi 3HadyeHue, coomeemcmeyuee cmaH-
GapmHomy gudy ripoueccos no bammepeopmy 3-20 nopsidka (Mo ymondaHuro) unu buHomuabHOMY pac-
npedeneHuro. lNapamemp Moxem ycmaHasnueamscs 8py4Hyto ¢ wazom 0.0001 ¢, makcumasibHoOe 3Hade-

Hue - 1c.

e T cyema - «[lnumenbHOCMb UUKa pacyema peaynsimopa CKopocmuy

Onpedensiem yacmomy orpoca Oam4yuka cKopocmu u nepuod pacdema pezyrnsmopa ckopocmu. 3Ha-

YyeHue o ymon4daruro - 0.001 ¢. Moxem ycmaHasnueamscsi ¢ duckpemHocmbto 0.0001 ¢, makcumarbHoe
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3HayeHue - 0.125 c. PekomeHOyemcs ycmaHaenugams 3Ha4YeHuUe 8 3agucumocmu om paspeuwaroujel cro-

cobHocmu rooKM4YeHHo20 Oamyuka CKOpocmu e coomeemcmeuu ¢ mabnuuel 7.2.

o T Kc - «[locmosiHHasi BDEMEHU KOHMYypPa CKOPOCmu»

Onpedensiem QuHamu4veckue ceolicmea KOHmMypa ckopocmu. 3HayeHue no ymondaHuro - 0.004 c. B pe-
3ynbmame 8bINo/IHEeHUs] pouedypbl a8moHacmpoUKU 3HaYeHuUe, yCmaHOB/IEHHOE MO YMOIYaHU uiu

88e0€HHOE 8PYYHYI0, HE U3MEHsIemcs. PekomeHAyemoe COOMHOWEHUE:!
Tkc > (2+3) Tkm,
20e Tkm — NoCMOsIHHas 8peMeHU KOHmMypa moka.

e Kn pc - «KoaghbuyueHm rpornopyuoHaabHolU Yacmu pezyrisimopa CKopocmu»

Ecnu ycmaHoeneH ¢hriaz paspeweHuss asmomamu4yeckol Koppekyuu napamempa (meHo «CMELIN-
AJIbHBIE PEXXWUMbI / ABTOHACTPOWKA» / PC), mo Kn pc ebiqucisemcs us napamempos dguzamers u

r1oCMOosiHHoOU 8peMeHU KOHmypa cKopocmu.

e Ku pc - «KoaghgbuyueHm uHmezpasabHOU Yacmu peaysimopa CKopocmu

Ecnu ycmarosneH ¢hriaz paspeweHusi asmomamu4yeckol Koppekyuu napamempa (meHio «CMELN-
AJTbHBIE PEXKVIMbI / ABTOHACTPOMKA» / PC), mo Ku pc eblyucnsiemcs u3 napamempos dsuzamerns,

1OCMOSsIHHOU 8peMeHU KOHMmypa CKopoCmu U YuK/ia pacyema peaynsimopa CKopocmu.

e PC max - «OzpaHu4yeHue 8bIx00H020 cuzgHaaa peaynsmopa CKopocmu»

Onpedenisiem makcumarbHyr0 8efiuduHy 3adaHusi o akmueHol cocmassnsruleli eekmopa moka cma-
mopa. PasamepHocmb napamempa - Amrnep, 3HadyeHUe Moxem 6bimb ycmaHo8s1eHo 8 ripedeniax om 0 0o
8EJIUYUHbI ycmaeKu rpoapamMmMHOlU MaKCuMasibHO-mMOKOo8oU 3auwjumbl rnpeobpasogameris. 3HavyeHuUe 1o

ymon4daHuro - 1.5 Iq Hom.

e Nr o0 - «YposeHb ckopocmu 8xoda 8 30Hy ocriabrneHus OuHaMu4ecKux ceolicme peayrnsamopa CKopo-

cmu»

Onpedenisiem yposeHb ckopocmu O8ueamerisi, IpU KOMmMopOoM HaqYuHaemcs ocriabneHue OUHaMU4YecKux
ceolicme peaynsamopa ckopocmu (cm. puc. 9.47). MakcumanbHOe 3Ha4YeHue rnapamempa 02paHuUYeHo
MakcumarnbHOU ckopocmbro dgueamerns, 3adagaemol napamempom Nr max e meHio «HABOP [TAPA-
METPOB / NTAPAMETPbI ABUTATESIA»). o ymonyaHuo ycmaHo8neHo 3HadyeHue HOMUHasibHOU CKOpo-

cmu dsuzamerisi (Nr Hom).

e K od - «KoaghgbuyueHm ocrabneHus OuHaMU4eCcKUX ceolicme pe2ynsgmopa cKopocmu

@opmupyem xapakmepucmuky NUHEUHO20 YMEeHbWEeHUs Ko3aghhuyueHmos pornopuuoHabHol
(Kn pc) u uimeepanbHol (Ku pc) cocmaensowux peaynsmopa e duana3oHe ckopocmu om Nrod do
Nr max. Heobxodumocmp ocnabneHuss duHaMu4yecKux ceolcme pezyriimopa CKopocmu Moxem bbimb
obycniosneHa, Hanpumep, nomepeli ycmou4dugocmu rpu pabome anekmpornpusoda 60 2-0l 30He peaysiu-
poeaHusi. OnmumarnbHoe 3HayYeHue KoaghuyueHma ocrnabrneHusi ornpedenssiemcs 3KCrnepUMEeHmMarsbHO.
lpu Heobxodumocmu nonyYumb MakcuMarsbHble OUHaMUYecKue xapakmepucmuKku 80 eceM duarna3oHe
peaynuposaHusi ckopocmu arekmporpugoda pekomeHOyemcsi Ha4amb 8bI60P CO 3Ha4YeHus, ornpederssie-

moeo o gpopmyne: K o0 = Nr max / Nr Hom.
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BHaueHue napamempa moxem 6bimb ycmaHoegreHo 8 rnpedenax om 1.0 do 20.0 ¢ waeom 0.5. 3Haye-

Hue o ymondaruio - 3.0.

Kn pc Ku pc
Kn pc=const 1 Kn pc=var Ku pc=const 1 Ku pc=var
Knpe | = (R, Kupe | (R,
K 0d : ! K 00?2 ! !
i ' Nr i ' Nr
0 } T 0 } T
Nrod Nr max Nrod Nr max

6)

Puc. 9.47. OcnabneHue OuHaMu4ecKux ceolicme peayrisimopa CKopocmu.

e Bbixo0d PC - «Bbixo0HoU cusHai peaynsmopa CKopocmu

Tekyuwiee 3Ha4yeHuUe 8bIXOOHO20 CueaHalla peayrnsamopa CKopocmu.
Bce napamempbl meHro, kKpome rocriedHez20, docmynHbl Onsi pedakmuposaHusi rpu cbpoce c¢praza

«CHsimue 6510KuUposKuU» U 8800€ r1aporisi Nosib308amerisi.
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9.37. PEIYJIATOP [1POTUBO3/C

®
YposeHb HanpsixxeHuUs 8xo0a 80 2-10 30Hy peayniuposaHust 6 Koacbpuyuerim unmezpansrod cocmasnatowed
) \_peeynsmopa npomuso3C
p At vV < p At [
[loCmosHHas epemeHu KoHmypa pomuso3C OzpaHuyeHue MaKCuMarnbHO20 8bIXOOHO20 cueHana
P ypa np 6 ) \_peeynsmopa npomuso34C
At vV < At vV
ngw‘p;%ue;m 257 or:;%zzngaanou cocmasnsiowed 6 BbixodHol cueHan peaynsmopa npomugoadc
\_Peay/iamopa rpomu Y, Y,

P~ ~ —

Puc. 9.48. MeHio «Pezynsmop npomueo3/Cx.

e 3adaHue - «YpoeeHb HanpsiXKeHUsi 8X00a 80 8MOPYIO 30HY Peaynupo8aHuUsi»

Onpedenﬂem ypo8eHb Oeacmeyfou{eeo 3Ha4yeHUus fIUHelHo20 Harips>xeHus cmaimopa dsuzameris, rnpu

KOmMopoMm HavduHaemcsi ocriabrieHue rorisi (8xo0 80 8MOpPYyH0 30HY peayriupo8aHusi).

3adaemcs 8 donsix oM MakcumMarbHO20 HarpsikeHuUss cmamopa, A0CMUXUMO20 MpuU yCmaHO8/1eHHOM
3HavyeHuu napamempa Udc Hom (meHo «MMHULWATIN3ALNA»), omobpaxaemcsi makxe peasbHoOe 3Ha-
YyeHue 8 Bonibmax. 3HadyeHue no ymon4daHuro - koagpgpuyueHm 0.91, ymo coomeememeyem HarnpsiXKeHUro
346 B npu HOMUHarbHOM HanpsixeHuu numarowel cemu 380 B. 3HaveHue, ucronb3yemoe cucmemou
ynpaesneHusi, a8momamu4eCcKUu KOppekmupyemcs rnpu UsMeHeHUsIX peanbHo20 HanpsixeHus: Udc, ebizeaH-

HbIX KonnebaHusIMU 8 numarowiel cemu usnu nepexoOOM dsuzamerisi 8 aeHepamopr/L'l PEXUM.

e T K3 - «[locmosiHHasi epeMeHU KoHmypa npomugo3C»

Onpedensiem QuHamu4veckue ceolicmea KoHmypa rnpomueo3/C. SHaqyeHue no ymonyaHuto - 0.010 ¢. B
pe3ynbmame 8bIMoNIHEHUsI pouedypbl a8mMoHacCmpoUKU 3HaYeHUe, yCmaHOB8/IEHHOE M0 YMOIYaHU umu

e8edeHHoe 8PYYHYHO, HE USMEHHAEeMCH. PeKOMeHOyemoe COOMHouweHue:
Tka > 2Tkm,
20e Tkm — NOCMOsIHHas 8peMeHU KOHMypa moka.

e Kn p3 - «KoaghgbuyueHm nponopyuoHansHoU cocmasnsuwed peaynamopa npomugodCx»

Ecnu ycmaHoeneH ¢hriae paspeweHusi asmomamudeckol Koppekuyuu napamempa («CrNELUNATIbHBIE
PEXXUMbI / ABTOHACTPOWKA» / P3), mo Kn pa sbiquciisiemcs u3 napamempos 0suzamerisi, ToCMOsiH-
HOU epemeHU KoHmypa npomueo3LC u makcumarnbHO20 3HaqyeHusi ckopocmu dsuzamernsi Nr max (MeHio
«HABOP NMAPAMETPOB / MTAPAMETPbI ABUTATEJIS»).

o Ku p3 - «KoaghgbuyueHm uHmezpanbHol cocmasnsrouiel peaynsamopa npomuso3Cx»

Ecnu ycmaHoeneH ¢hriaz paspeweHuss asmomamu4yeckol Koppekyuu napamempa (meHio «CMELN-
AJIbHBIE PEXXUMbI / ABTOHACTPOUKA» / P3), mo Ku pa ebiquciisiemcs u3 napamempos dguzamers,
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rnocmosiHHoU epemeHu KoHmypa npomugo3/C, yukna pacdyema peaynsamopa npomueo3[C u 3HadyeHus
Nr max (merro «HABOP NMAPAMETPOB / NMAPAMETPbLI [IBUrATE/IS»).

e P3 max - «O2paHu4yeHuUe MakcumMasibHoO20 8bIXOOH020 cuaHarna peayrnsmopa npomusodCx»

Onpedensiem makcuMarsbHy0 8€/lUYUHY 3adaHusi Mo peakmueHOoU cocmaesriswel 8ekmopa moka
cmamopa. PasmepHocmb napamempa - Amnep, Moxem 6bimb ycmaHosneHo 8 rnipedenax om 0 0o am-
naumyOHo20 3HayeHusi HOMUHalbHo2o0 moka dsuzamesis (onpedensemcsi napamempom |'s Hom meHio
«HABOP TAPAMETPOB / NTAPAMETPbLI IBUIATE]IA»). SHavyeHue no ymondaHuto - Id HoM (HOMUHarb-

HbIll MOK HaMagHUYUBaHUSI).

e Bbixod P3 - «BbixodHoU cusHan peaynsgmopa npomugodJCx»

Tekyujee 3Ha4YeHUEe 8bIXOOHO20 cuzHasa peaynsamopa npomusold/C.

Bce napamempbl meHro, Kpome rnocrnedHez2o, docmyrHbl Onsi pedakmupogaHusi rnpu cbpoce c¢praza

«CHsamue 6510KkuposKu» U 8800€ raposis Nosib308ameris.
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9.38. PEIYJISITOP TOKA

T

MocmosiHHas 8peMeHuU KOHMypa moka

BbixodHol cuesHan peaynsimopa akmugHol cocmasnstowel
8ekmopa moka cmamopa

At vV [

(:

BbixodHol cugHan peaynsimopa peakmueHol cocmaensiowel

gekmopa moka cmamopa

KoaghpuuueHm nponopyuoHansbHol cocmasnsowel peaynsamopa moka

At vV

(:

KoaghpuyueHm uHmeeparnbHoli cocmaensitowell peaynsimopa moka

Puc. 9.49. MeHio «Pezaynssmop mokax.

>0 =0 =C

o T Kkm - «[locmosiHHas 8pEMEHU KOHMYypa mokKa»

Onpedensiem AuHamuyeckue ceolicmea KOHMypa peaynuposaHusi MOMeHma (KOHmypoe peaynuposa-
HUS aKmueHoU U peakmueHOU cocmassisiiowux moka cmamopa). 3Ha4deHue rnapamempa moxem Obimb
ycmaHoerneHo 8 npedesiax om 2Tmodynsuuu (onpedensemcsi napamempom F Mmodynsayuu, ycmaHoeneH-
HbiM 8 meHo «MHULWATIN3ALNS») do 0.0625 ¢, wae - 0.0001 c. 3HayeHue no ymondaHuro - 0.0008 c. B
pe3ynibmame 8bIMoNIHEHUST Pouedypbl a8MmMoHacCmpoUKU 3HaYeHUe, yCmaHo8/IEHHOEe M0 YMOIYaHU umu

88e0eHHOe 8pYyYHYI0, HEe U3MeHsiemcs. PekomeHOyemoe COOMHOWeEHUE:

Tkm > 2Tmodynayuu.

o Kn pm - «KoaghgpuuueHm nponopuyuoHaibHoU cocmasnsrouel peaynsmopa mokay

Ecnu ycmaHoeneH chriaz paspeweHuss asmomamudeckol Koppekyuu napamempa (meHto «CMELU-
AJIbHBIE PEXXWUMbI / ABTOHACTPOUKA» / PT), mo Kn pm ebiyucnisiemcsi u3 napamempos dsuzamerns

U nocmosiHHou 8pPeMeHU KOHmMypa moka.

e Ku pm - «KoaghgpuuueHm uHmeapanbHol cocmassstoulell peaynsmopa mokay

Ecnu ycmarosneH ¢hriaz paspelweHusi asmomamu4eckol Koppekyuu napamempa (meHio «CMELN-
AJIbHBIE PEXXVWMbI / ABTOHACTPOWKA» / PT), mo Ku pm esiyucnisiemcsi us napamempos dsuzamerns,

MOCMOsIHHOU 8peMeHU KOHMypa moka U 4acmomsl MoOynsiyuu.

e Bbixod Iq - «BbixoOHoU cuegHars peaynsamopa akmusHol cocmasengroujel mokax

TeKyu4ee 3Ha4yeHue 8bIXOOHO20 cuzHasa peeyrnamopa aKkmueHoU cocmasrsouwel moka.

e Bbixod Id - «BbixoOHoU cusHars peaynsimopa peakmusHol cocmasrisouel moka»

Tekyuwee 3HayeHUe 8bIXOOHO20 CU2Hasa peaynsamopa peakmusHoU cocmasnsroweli moka.

Bce napamempsbi meHro, kpome 08yx rocriedHuUx, ocmyriHbl 05151 pedakmuposaHusi rpu cbpoce ¢pnaza

«CHsimue 6510KuposKU» U 8800e raporis nofib308ameris.
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9.39. AOANTALUUA

3a2071080K MEHIO MapamMempos pexuma adanmauuu K USMEeHeHUo
1oCMOsIHHOU 8pemMeHuU pomopHoU yenu

N
~

Puc. 9.50. MeHo «Adanmauyusy».

MeHro codepxum HacmpoUKu pexumog adanmauyuu K USMEeHEeHUI0 rnapamempos 3riekmpornpusoda &

npouecce e2o pabomai.

AKmueu3sayus peXumoes aldanmauyuu moxem 6bimb Heobxoduma 8 Cl/lydae cywecmeeHHO20 8JIUAHUA

U3MEHEeHUSA rnapamempos 3neKmponpueoda Ha e2o cmamud4eckue U OuHaMudYecKue rnokazamersiu.
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9.40. AOAMNTALUA Tr

BkritoyeHue/sbiknodeHue pexuma adanmauuu K USMEeHEeHUI
\nocmoﬂHHoH 8pemeHu pomopa 8 Y,
at 54
(e @
MocmosiHHas 8pemMeHU KoHmypa aaanmauuu K uameHeHuro Tr 8
at 54
ﬁ e i = ‘ : :\’
MakcumarnbHoe 3Ha4eHue nocmosiHHOU 8pemMeHuU pomopa 8
at 4
MuHumanbHoe 3HayeHue nocmosiHHoU 8pemeHuU pomopa 8
J
at 54
CKoppeKmuposaHHoe 3Ha4yeHUe akmugHO20 cornpomuesiieHus pomopa

P

Puc. 9.51. MeHro «Adanmauus Tr».

e Adanmauusi - «BkioyeHUe/8bIKTIOYEHUE pexuma adanmauyuu K U3MeHeHUK MoCMOsIHHOU e8peMeHU

pomopa»

lMo3eonsiem eKYUMb UNU 8bIKIMOYUMBb (OyHKYUUK0 adanmauyuu K memrepamypHbiM USMEHEHUSIM ak-
muBHOo20 conpomuesieHUss pomopa 0suzamersisi, nNPoucxodsawumM 8 npouecce pabomsl aeKmMponpueoda.

[na ecmyrnneHus e deticmaue hyHKUUU HEOBX0OUMO makxKe 8bIrofIHeHUe criedyuux ycrnoeuu:

Mae >0.3 Mae HOM » 0.02 @DHOM <w <0.9 OHom

e T adTr - «[locmosiHHasi 8peMeHU KOHmMypa adanmauuu K UsMeHeHuro Try

3HaveHue napamempa moxem b6bimb ycmaHosneHo 8 npedesiax om 1 ¢ do 30 c. 3HavyeHue o ymori-
YyaHuro - 8 c. OnmumarnbHoe 3HadyeHuUe napamempa OO/IKHO COOM8emcmeo8amp MOCMOSIHHOU 8peMeHU

Hagpeesa dguzamerisi.

e Tr max - «MakcumarbHOe 3Ha4eHuUe MocmMosiHHOU 8peMeHU pomopa

Onpedenﬂem ocpaHu4eHUe MaKcumallbHO2O 3Ha4deHus Tr, KOmopoe moxem 6bimb rnosiy4eHo 8 pe-
3yrnbmame 8bIrNoJIHeHUs afieopumma adanmauyuu. YcmaHaenugaemcs 8 rpoyeHmax om 6a308020 3Haye-

Husi. 3HadeHue no ymonyaruto - 150 %.

e Trmin - «MuHumaibHoOe 3Ha4yeHuUe MocmMosiIHHOU 8peMeHU Ppomopa

Onpedensiem ozpaHu4eHUEe MUHUMasbHO20 3HadeHusi Tr, komopoe Moxem ObiMmb [0OS1y4EHO 8 pe-
3ynbmame 8bIMNoMHeHUs anzopumma adanmayuu. YcmaHaenueaemcsi 8 rnpoueHmax om 6a308020 3Haye-

Hus. 3HadeHue o ymonyaHuro - 50 %.
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e Rr* - «CKOppeKmupo8aHHOE 3Ha4YeHUE aKmugHO20 CONPOMUBIIEHUSI POMopay

Omobpaxxaem mekyujee 3Ha4eHUe akmueHO20 COMNPOMUBIIEHUS] pOMopa, CKOPPEKMUPOBAHHOE 8 pe-
3ynbmame adanmauuu K e2o memnepamypHbIM uaMeHeHUsIM. [lpu omkmodeHUU byHKyuu adanmauyuu
so3epawaemcsi basogoe 3HadeHue Rr (meHo «HABEOP NMAPAMETPOB / NAPAMETPbLI ABUIATESIA»),
8bIYUCIEHHOE 8 pe3yribmame rpouedypbl a8moHacmpoUKu unu eeedeHHoe epyyHyro. Ecnu npueod exsito-
Yaemcs u Ha4uHaem pabomy npu akmueu3uposaHHOU hyHKUuUU adanmauyuu, mo KoppekmupoeKka eesu-
YuHbl Rr Ha4uHaemcs ¢ 6a308020 3HaqeHus. [locrie ocmaHosKu npusoda be3 OMKIYeHUS NUMaHus Kop-

pekmupoeKka Ha4uHaemcs ¢ nocriedHe20 coxpaHeHHO20 3HaYeHUS.

Bce napamempbi MeHI0 Kpome rocriedHe20 docmyrHbl Orisi pedakmupoeaHusi rpu cbpoce chraza

«CHsimue 6510KUpo8KuU» U 8800€ raporsisi osib308amerisi.
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9.41. NAPAMETPbI AIBUIATEJIA

N

HomuHanbHbIt mok cmamopa

AkmugHoe conpomussieHue cmamopa

At [

al vV

HomuHanbHasa ckopocmb epaujeHusi pomopa AKmusHoe corpomuesnieHue pomopa

At vV

at tv ;

MakcumarnbHas CKopoCmb 8paleHuUsi pomopa OkeueaneHmHas UHOYKMUBHOCMb PacCcesHUS

- f e
- WHOyKkmueHOCMb Hamaz2Hu4usaHuUs
HomuHanbHoe nuHeliHoe HanpsiXeHue cmamopa
alt vWw At

>0 =Q) *Q) =) =

MomeHm uHepyuu
HomuHanbHas yacmoma HarnpsbkeHue cmamopa

al vV

(e

Yucno nap nonrocos

*Q) =Q) *Q) =0 =) =C)

P

Puc. 9.52. MeHto «[lNapamempsi dguzamernsi».

o |s HoM - «HomuHanbHbIbI Mok cmamopa»

Onpedensiem HoMuHanbHoe delicmeyroujee 3HadeHUe moka ¢hasbl cmamopa deuzamerns. Pasmep-
Hocmb napamempa - Amnep. Napamemp ucnonb3yemcsi 07151 a8moHacmpoUKU peaysisimopos cucmemsb!
ynpasneHusi, pabomsi spemMs-mokosoli 3awumsl 0gueamernsi. YcmaHaenuseaemcsl 3HadyeHue, coomeem-

cmeyroujee rnodKI4YeHHOMy dguaamerto.

e Nr Hom - «HomuHarsibHasi cKopocmb 8palleHusi pomopa»

lNacriopmHoe 3Ha4YeHue Y4acmomal epauwjeHus 0sueamerss. PaamepHocmb napamempa - 06/MuH. Mak-
cumarsbHoe 3HaqyeHue napamempa 10 000 o6/muH. Napamemp ucrnonb3yemcs Orsi agmoHacmpoUlKu peay-
J1Imopoe cucmemb! yrpassieHus. Ycmaxasenueaemcsi 3HadyeHue, coomeemcmeyrouee MooKMOYEHHOMY

dsuzamernio.

e Nr max - «MakcumarbHasi CKopocmb 8palieHuUsi pomopay

MakcumanbHasa paboyasi Yacmomal epawieHuUsi dgueamerns. PasmepHocmb napamempa - 06/MuH. Mak-
cumarsbHoe 3HaqyeHue napamempa 10 000 o6/muH. Napamemp ucronb3yemcs Onsi ag8moHacmpoUlKu peay-
J1iImopo8 cucmeMbl yripaseHusi, 0epaHu4eHuUss CKopocmu 8 pexume ompabomku 3adaHusi o MOMeHmy U
3awumsl om rnpesbiueHUs MakcuMaribHoU ckopocmu dsusameris. YemaHasenusaemcsi 3HadyeHue, 0oryc-

mumoe 0Orisi MOOKITOYEHHO20 d8uzameris u pabo4yez2o MexaHu3ma.
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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 Fs HoM - «HoMuHabHass Yyacmoma Harnps>kKeHusi cmamopay

Onpedensiem HOMUHaIbHOE 3Ha4YeHUe 4acmombl MUMarowea0 HarnpskeHusi 0suesamens. Pasmep-
Hocmb napamempa - [y. lNapamemp ucnonb3yemcsi Onsi asmoHacmpoUKUu peayssmopos Ccucmembl
ynpaeneHusi. MakcumarnbHoe 3HadyeHue napamempa - 400 y. YcmaHaenueaemcsi 3Ha4yeHuUe, coomeem-

cmeyroujee rnooKIrYeHHOMY 08uzamerto.

e Zp - «Yucno nap nosmocos»

Onpedensiem yucrno nap nosiroco8 nodKyYeHHo20 0suzamerns. Mcrionb3yemcesi 0ns opueHmauyuu e
CmpyKkmype cucmembl yrpasieHus, 8bIYUCIEHUS MEKYUe20 3Ha4YeHUs 3/IeKMpPoOMagHUMHo20 MoMeHma

dsuzamerns. Napamemp Moxem ripuHuMamse 3HadyeHus - 1, 2, 3, 4.

e Rs - «KAkKmusHo€e cornpomussieHue cmamopa

Onpedensiem 3HavyeHUE akmugHo20 coripomusrieHusi ¢hasbl 0bmomku cmamopa. PasmepHocmes - Om.
lMapamemp ucnonb3yemcsi Onsi 8bIYUCIIEHUS KOIHUUUEHMO8 peayriamopo8 CUCmeMbl yrpasieHUusl.
BHauyeHue napamempa moxem 6bimb 88€0eHO 8pYYHYIO (Ha OCHO8e pacyemHbix 0aHHbIX, cM. [lpunoxe-

Hue 1) usnu onpedenﬂemCH asmomamu4ecKku 8 peayribmame 8bIrNnoJIHeHUs aemOHacmpoEIKu.

e Rr - «<AKmusHoe conpomusieHUe pomopa

Onipedenisiem 3Ha4YeHUe aKmueHO20 cornpomussieHus ghasbl pomopa. PasmepHocms - Om. Mapamemp
ucrionbdyemcsi 0515l 8bIHUCIEHUS] KOIhDUUUEHMOB8 peayiaimopo8 cucmeMbl yrpasneHusi. 3HadyeHue na-
pamempa moxem 6bimb 88e0€HO 8PYYHYIO (Ha OCHOBe pacyemHbix daHHbIX, cM. [NpurnoxeHue 1) unu on-

pedernssiemcs asmomMamuyecku 8 pesyribmame 8bIfOIHEHUST a8MOHacmpoUKU.

e JLs - «9k8uBaneHmMHass UHOYKmuUeHOCMb PaccesiHUs»

Onpedensiem 3Ha4YeHue 3KguBasieHMHOU UHOYKMUBHOCMU paccesiHusi cmamopHou uenu. Pasmep-
Hocmb - [H. lNapamemp ucronb3yemcs Ord 8bI4UCIEHUS KOIPUUUEHMO8 peaynsimopos cucmemsl
yrnpaesneHus. 3HayeHue napamempa mMoxem bbimb 88€0E€HO 8pPyYHYIO (Ha OCHOB8E pacyemHbIX OaHHbIX,

cm. MNpunoxeHue 1) unu onpedensiemcsi a@momMamuyecku 8 pesyribmame 6bIMOIHEHUST a8MOHacmMpPOoUKU.

o Lm - «MIHOykmugHoCmMb HaMasHUYU8aHUSI»

Onpedensiem 3HayeHUe UHOYKMUBHOCMU Uenu HamazHu4ugaHusi. PaamepHocmb - [H. [Napamemp uc-
rnonb3yemcsi 05l 8bIYUC/IEHUST KO3(hhULUEHMO8 peaynsmopo8 cucmeMsb! yrpasreHus. 3HayeHue napa-
mempa moxem bbimb 88e0eHO 8pYyYHYIO (Ha OCHOBe pacyemHbix OaHHbIX, cM. [NpunoxeHue 1) unu onpe-

densemcsi asmoMamu4yecku 8 pesyribmame 8bIrNnoJIHeHUs aemOHacmpoE/Ku.
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o J- «MomeHm uHepyuu»

Onpedensiem 3HayeHue rpusedeHHo20 K 8any deusamesns MOMeHMa UHepUUU. Pa3MepHOCMb - Ka-M-.

lMapamemp ucnonb3yemcsi Onsi 8bIYUCTIEHUSI KOIPUUUEHMO8 peayrisamopo8 CcUucmeMbl yrpassieHUsl.

3HaueHue napamempa ycmaHasueaemcsi 8py4YHy0 Ha OCHog8e UHopMayuu 0 MoOMeHme uHepyuu pomo-

pa dsuzamerns, MOMeHmMe UHepyuu paboyezo mMexaHusMa U KoaghguyueHma pedykuyuu mexaHudeckol

rnepedayu.

3HaueHus no yMornd4aHuro 0rns1 scex nacriopmmHdbiX U pacHdemHsbiX rnapamempos dsuzamernsi ycmaHaersiu-

8armces 8 coomeemcemeuu ¢ murioebim pFIOOM npeoGpa3oeameneL7 4acmomebl:

Tunopasmep npeo6paszoeamesnissi Yacmomal

Mapamempsl dgu2amensi Mo yMOSYaHUIO

OrIB-TTrT-10-380-Al1 4A112MA6Y3
Or1B-TTrT-16-380-Al1 4A132S6Y3
OlB-TTIT-25-380-Al1 4A132M6Y3
OlB-TTIT-32-380-Al1 4A160S6Y3
OlB-TTIT-50-380-Al1 4A160M6Y3
OlB-TTlT-63-380-Al1 4A200M6Y3
OlB-TTIT-100-380-Al1 4A200L6Y3
OlB-TTlT-125-380-Al1 4A250S6Y3
OlB-TTIT-160-380-Al1 4A250M6Y3

Bce napamempsi meHo docmyriHbl Ons pedakmuposgaHusi npu cbpoce hnaza « CHamMue 6r10KuposKku» U

8so0e rnapoJsis rnosyib3o8amelJis.
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9.42. OJATYUK CKOPOCTU

Tun 8bIx00HO20 cu2Hana dam4uka ckopocmu

Aat 54

Yucno nepuodos 8bix00HO20 cuzHana

alt vV

(i

HanpaeneHue spauwleHus eana

) *Q) =@ =G

Aemomamudyeckas hasuposka damyuka cKopocmu 8

A

\

Puc. 9.53. MeHro «[Jam4uk ckopocmu».

o Tun - «Tun 8bIx08HO20 cuaHana damyuka ckopocmuy

Onpedensiem mun 8bIX00HO20 cuzgHana dam4yuka CKOpoCcmu, ycmaHOo8/1eHHO20 Ha 8arsly MoOKMOYEeHHO-
20 O0suezameris. lNapamemp moxem ripuHUMams 3HadyeHus: MMITYJIbC (0ns 0am4ukos ¢ 8bIXOOHbIM Cue-
Harom 8 ghopme rnpsmMoy2osibHo20 umryrnbca), SIN (0ns nocnedosamenbHocmel cugHano8 cuHycoudarisb-

Holi ¢popmbi), PE3OJIBBEP (05151 pesonbeepos). 3HadeHue ro ymondaHuro - UMITYJIBC.

e Yucno nepuodos - «Hucio nepuodos 8bIX0OHO20 cugHaaa»

Onpedernisiem Konu4yecmeo nepuodos 8bixo0HO20 cuzHana 0am4yuka Ha 0OUH rosiHbIt 0bopom gana.

e HanpaeneHue - «HarnpasnieHue epauieHuUs gaaax

lMo3eonsiem ebinoiHUMb Py4Hyo ¢has3upoeKky damyuka (coenacosaHue rocredogamesisHocmu onpoca
cuzHasnoe 0am4yuka C HarpaenieHUeM epawieHusi eana dguzamerisi, onpedenssemMoz0 rocredosamersibHO-

cmbko YyepedogaHusi e2o ¢pas). lNapamemp moxem rpuHumame dea 3Ha4YeHUs:

o 7 - nocnedosamenbHocmb «A» cusHanos damyuka ornepexaem nocredosamernibHoCMb «Bx» npu

r1oJ10>XKumeJsibHOM HaripassieHuu epaweHusl;

o ¥ - nocnedosamensHocmb «A» cuzsHanos damuuka onepexaem rnocredoeamernsHocmb «B» npu

ompuuyamersibHOM HarnpaesreHuu spaweHus.

Ecnu nocne ebinonHeHusi ha3uposKku HarnpassrieHue spawjeHusi dguzamesis He coomeemcmeayem ro-
nigpHocmu cueHana 3alaHusi, credyem roMeHsimb YepedosaHue ¢ha3 dgueameriss U MOBMOPHO B8bINOfI-

HUMBb ¢ha3uposKy dam4uka.

e Aemoghasuposka - «kAemomamuyeckasi gpa3uposka 0amyuka CKopocmu»

o3gorisiem 6bINoHUMbL a8moMamuyeckyro (ha3upoeky damyuka CKOpoCMU He3a8UuCUMO Om Harpae-

neHus1 epawjeHuss dgueamerns. lNapamemp moxem rnpuHuMmame 08a 3HavyeHusi: BKIT - eknodume pexum
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asmocgbasuposku u BBIKIT - pexum ebikno4eH. S3HaqyeHue napamempa rocrie 8bIrnofIHEHUS pexuma nepe-

sooumcsi 8 cocmosiHue BbIK/T asmomamuyecku.

[nsa 3anycka pexuma asmomamudeckol ¢ha3uposku HeobXxo0UMO nepesecmu 3HadyeHue napamempa
Aemoghasupoeka e cocmosiHue BKJI, nodamb cueHan «CHsamue 6rokuposku». Ban dguzamernsi dormkeH
rnosepHymscsi Ha Hebonbwou y20s1, Mpu 3MomM Heobxo00UMO UCKITHOYUMb 803MOXHOCMb CUMTbHbIX BHEUWHUX

so3delicmeull Ha Heeo.

Bce napamempbl meHro, kpome rnocriedHezo, docmyrHbl Onsi pedakmuposgaHusi rpu cbpoce c¢pnaza

«CHsImue 6510KuposKuU» U 8800€ raporsis nosib3osameris.
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9.43. NMNAPAMETPbI 3ALLNT

DN

~
lMopoe akmusu3sayuu epemsi-mokoegoli 3awumsi 0gusamensi g
4
At [ d
/4 N\
HopmuposaHHasi kpamHocmb rnepezpy3ku dguzamersi g
J
alt vV
((ennse
HopmuposaHHoe epems delicmeusi nepeapy3ku 0guzamersns 8
J
at [
lNopoa cpabambigaHusi 3aujumbl OM MPE8bILEHUs] MaKcuMarnbHOU
\_cKopocmu dsuzamensi 8 )
At 54
~N
BkrnovyeHue/sbiknoyeHue memnepamypHouU 3aujumsi dsuzamerns 8
/
alt vV
((enne N\
Bpewms ebi0epxku Ha cpabambigaHue memnepamypHoU 3aujumai
\deuaamenﬂ 8 Y,

Puc. 9.54. Metio «lMapamempsb! 3au4um».

e [2T - «[lopo2 akmusu3ayuu 8peMsi-moKo8ol 3awiumbi»

Onpedenisiem ropoz akmusu3auuu epeMsi-mokoeoll 3aujumsl dgueamerisi (cM. n1.4.2.3). PaamepHocmb

napamempa - % omHocumMesibHo HoMuHaIbHo2o moka deuzamerssi | s Hom, esedeHHoz20 6 meHo «HABOP

TMTAPAMETPOB / NTAPAMETPbBI IBUITATEJIA ».

e K I2T - «HopmupogaHHasi KpamHOCMb nepegpy3ku dsusamerns»

Onpedensiem coomHoweHue mexdy onycmumMbiM MOKOM riepeapy3ku U eefiuduHol moka deuzamers,

coomeemcmeytouwel rnopoay akmueu3sayuu epemMs-mokogol 3awjumsl. 3HadeHue 1o ymondaHuro - 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-
e8o0a u makcumasibHo donycmumol pabouyell ckopocmbio dsueamerisi, 3a0asaemoll napamempom Nr max
8 meHio «HABOP MAPAMETPOB / NMAPAMETPbI [BUIATESIA». CpabambigaHue 3auwumesl UHOUUUPY-

emcsi cumeosiom E 8 CMPOKe COCMOSAHUS.
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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. TexHu4eckoe obcnyxueaHue.

TexHuyeckoe obcryxusaHue 351eKmpornpuesodoe O0KHO pou3sodumscsi 8 coomeemcmeuu ¢ "lpa-
susIaMu mexHU4YecKol SKcrislyamayuu 351eKmpoycmaHo8oK nompebumened”, "Mpasunamu mexHuku 6e3o-
racHocmu npu 3Kcryamayuu 371eKmpoycmaHo8ok nompebumenel” cneyuanbsHO M10020MO8IeHHbIM nep-
COHarioMm.

Bo3moxxHocmb pabombl 31eKkmponpueodos 8 yCrio8usix, OMIUYHbIX OM yKa3aHHbIX 8 OaHHOM MeXHU-

4YecKoM ornucaHuu, do/mKHa coaacoebieambCsi C U320mogumeriem.

BHUMAHMUE! IMobbie usmepeHuss Ha KreMMHUKe MOOK/II0YeHUs1 cusoebix yernel npou3eo-
dsimcs annapamypol, Kopnyc KomopolU HadexHOo u3o/iupoeaH om 3emJsiu, unu umeromcsi dughgpe-

peHyuasibHbiIe exodbl, makK KakK cusioeble yernu umerom cajib8aHU4YeCKyH C85s13b C Cembio.

lNeped nposedeHuem pabom o obcryxueaHUK U peMOHMY HeobxoOumMo noHoCMbr 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;
* BEHMUMIAUUOHHbIE omeepcmusi npeobpa3zosamerisd Yacmomsl U wkagha, 8 KOmopoOM OH yCmaHOo8/1eH
OomkHbl 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-
CMpaHcmMeo 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 anekmponumuyeckux KOHOeHcamopos, ycmaHOo8/EeHHbIX 8 38eHe OCMOSIH-
HO20 HarnpskeHus npeobpasosamerss 4acmomasl cocmaesnsiem 45 000 — 60 000 yacos. @akmu4yecKuli CpoK
cryx6bl 3agucCUM om HagpysKu rpeobpa3zosamesiss U memrepamypbl OKpyxaroweao 8030yxa. [rnumersnbHoe
g80o3delicmeue rosbIWEHHOU memnepamypb! CHUXaem cpokK criyx6bl. Omka3 KoHOeHcamopoe8 cornpogoxoa-

emcsi nepeaopaHuem rpedoxpaHumened unu cpabambieaHUeM 3aujumbl OM MOHUXEHUS HaNPSXKeHUSs.

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 KOHOeHcamopos hunbmpa om memrepamypbl OKpyKaro-

weli cpeobi.

11. lpaeuna xpaHeHuUs1 U MPaHCMIOPMUPOBKU.

11.1. lNpeobpasosamerib Yacmomsi XpaHumcs 8 yrnakosaHHoMm sude 8 ycriogusix 1(J1) no FTOCT15150-69.
11.2. lMpeobpazosamersb Yacmombsl mpaHcrnopmupyemcs tobbiM 8UOOM KPbIMO20 mpaHcrnopma 8 Haoex-
HO 3aKpernsieHHOM MOoSIoOXeHUU, Ymobbl UCKIOHYUMb /1106ble 803MOXHbIE yOapbl U rnepemMeu,eHuUsl e2o 8Hym-
puU mpaHcrnopmHbix cpedcms.

11.3. Npu noepy304HO-pa3epy304HbIX pabomax He Aornyckaemcs riodgepaamep rpeobpazosamerib Yacmo-

mbl yOapam.

12. NapaHmuliiHble o6s13amenibcmea.

lapaHmuliHbIl cpoK aKcrinyamauyuu rnpeobpasosamesneli ycmaHasnueaemcsi 08a 200a co OHS nycka
8 aKcrnyamauyuro, Ho He bosiee 08yx ¢ MOM08UHOU fiem co OHs rorydYeHus npeobpasogameris nompebume-
nem.

CpeOHss1 Hapabomka Ha omka3s — 8000 u.;

CpeOdHutli cpok cnyx6bbl — 12 nem.

CpedHee spems soccmaHosrieHusi — He bornee 8 y.,

C UCrioJib308aHuUemM pe3ep8HbIX 6nokoe u nnam — 0.5 u.
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lpunoxeHue 1

PacyemHbie COOMHOWeHUs U cripasoyHble OaHHble dguzamereu

CnpasoyHble daHHble ¢ [-06pa3HOoU cxemol 3aMeuleHUs.

Y24

/_-O6p83HaFI cxemMma 3amMeuwleHuUsA aCuHxpoHHOe0 dsuzamerisi.

X, — 2nasHoe UHOYKMUBHOE COoMpomuesieHue;

R;’ — akmueHoe conpomussnieHue 0bMomKu cmamopa;

X;’ — uHdykmueHoe cornpomuerieHue paccesiHusi 06MoOmKU cmamopa;

R,” — npusedeHHOE K 06MOMKe cmamopa akmueHoe corpomusrieHue obMomku pomopa;

X, — npusedeHHoe Kk obMomke cmamopa UHOYKmMUBHoe corpomuerieHue paccesiHusi 06Momku pomopa.

Dopmynbl dns pacHema rnapamempos :

1. Rs =R1-X1-RB, 20e
2
R1=R1'/X1', X1=2X1"Xy 1 , Rp = 3UH : COS¢
Xp+\/Xp2+4X1'.xp H
1 X 2
2. Rr =R2""RB-——, 20e C1'=|1+| 2L || .
C1' X,_l
Xu-RB
3. Lm = 2H 75
M= omfH
Xy -RB+X2""RB - 1
LS‘Lr—Lm2 RB(X1 +Xu) S C1'
4. SLs=———" 206 Ls=————"2 Ly =
Lr 2 -fH 2m-fH



CrnipasoyHbie OaHHble ¢ T-obpa3Hol cxeMol 3aMeweHus:

R./S

e,

T-obpasHasi cxema 3aMeuw,eHusT aCUHXPOHHO20 dguzameris.

R1, Rs — akmusHoe conpomuerneHue 06MomKuU cmamopa;

R,’ — npusedeHHoe k 06MOmMKe cmamopa akmueHoe corpomuseHue 06MOMKU pomopa;
X, — 2nagHoe UHOYKMUBHOE COMpomueieHue;

X1 — UHOYKMUBHOE conpomuesieHue paccesiHusi 06MoOmKU cmamopa;

X,z — UHOYKMUBHOE conpomuesieHue paccesiHus 06MOmKU pomopa.

@opmyrbl 07151 pacyema rnapamempos :

1.
2.

Rs =R1.
Rr =R2".
Xp
Lm=—"H_
M= o tH
Ls-Lr —Lm?
SLs =S ~™M ;s 20e Ls =Lm +Lss, Lr=Lm +Lor

Ls-Lr




Tun [leuecamerns

KamaroxHble napamempsbl

PacyemHbie napamempsbi

P.=2,2 kBt; U;=220 B; [,=4,62 A;

R=3,560M; R;=2,250Mm;

4A80B2Y3 N,=2871 06/mun; S,;=0,043; Ln=0,4096I'r; 8L=0,0198 1
COS=0,87; n=0,83 1=0,0021 xr-m’
P,=2.2 kBt; U,;=220 B; I,=5 A; R=4,150M; R;=2,450M;
4A90L4Y3 N,=1423 06/mun; S,=0,051; Ln=0,293TH; 6L=0,0262I'n
COS¢=0,83; n=0,8 J=0,0056 xr-m”
P.=2,2 kBt; U;=220 B; 1,=6,64 A; R=3,330m; R;=2,350Mm;
4A100L6Y3 N,=949 06/mun; S,=0,051; L.,=0,236T'n; 8L.s~0,0343I'n
COS¢=0,73; n=0,81 1=0,013 kr-m’
P,=2,2 kBt; U;=220 B; [,=6,14 A; | R=3,120M; R,=2,610m;
4A112MA8Y3 | N,=705 06/mun; S,;=0,06; L,=0,171Tw; 8L~=0,0272I'n
COS=0,71; n=0,765 J=0,017 kr-m’*
P,=3,0 kBt; U;=220 B; I,=6,11 A; | R=2,550m; R=1,710mM;
4A90L2Y3 N,=2871 06/mun; S,;=0,043; L.,=0,389T'H; 6L=0,0172I'n
COS=0,88; n=0,845 J=0,0035 kr-m”
P.=3,0 kBt; U;=220 B; 1,=6,68 A; R—=2,480m; R,=1,630m;
4A100S4Y3 | N,=1434 06/mun; S;=0,044; Ln=0,231Tx; 8L&=0,0201Tx
COS¢=0,83; n=0,82 J,=0,0087 KrM°
P,=3,0 kBt; U,;=220 B; [,=7,38 A; R=2,440m; R,=1,740m;
4A112MA6Y3 | N;=953 06/Mum; S,=0,047; Ln=0,18Tx; 8L=0,0152T'H
COS=0,76; n=0,81 1=0,017 kr-m’*
P,=3,0 kBt; U;=220 B; I,=7,73 A; | R=2,140m; R,=2,0850M;
4A112MB8Y3 | N,=706 06/mumn; S,=0,058; L,=0,145Tx; 6L¢=0,0218T'n
COS=0,74; n=0,795 J=0,025 kr-m’
P.=4,0 xBTt; U,=220 B; 1,=7,87 A; R=1,4850m; R;=0,9750Mm;
4A100S2Y3 | N,=2901 06/muH; S;=0,033; Ln=0,302Ix; 8L=0,0131Tx
COSp=0,89; n=0,865 J=0,0059 KD M’
P,=4,0kBt; U,=220B; [,=8,59A; R=1,660M; R,=1,2750M;
4A100L4Y3 Nn=143106/mun; S,=0,046; L.,=0,196T'n; 6L=0,0164T"1
COS9=0,84; n=0,84 J=0,011 xr-m’
P,=4,0 kBt; U;=220 B; I,=9,12 A; | R=1,7930m; R=1,3950m;
4A112MB6Y3 | N,=949 06/mun; S,=0,051; L.=0,153Tn; 6L=0,0129T'n
COSe=0,81; n=0,82 J=0,021 xr'm’
P.=4,0 xBt; U,=220 B; 1,=10,4 A; R=1,3540m; R;=1,090m;
4A132S8Y3 N,=704 06/muH; S,=0,061; L.,=0,107Tw; 8L=0,0156I"1
COS¢=0,7; n=0,83 1=0,042 kr-m’*
P.=5,5 kBt; U;=220 B; [,=10,5 A; R=1,0370Mm; R,=0,7360m;
4A100L2Y3 Nn=2898 06/mun; S,=0,034; L.,=0,254Tn; 0L=0,0105T"n
COS9=0,91; n=0,875 J=0,0075 kr-m*
P,=5,5 kBt; U;=220 B; I,=11,5 A; | R=1,1950m; R=0,7460m;
4A112M4Y3 N,=1446 06/mun; S,=0,036; L.=0,171TH; 6L=0,0118T"n
COS9=0,85; n=0,855 J=0,017 xr'm’
P.=5,5 kBt; U;=220 B; [,=12,3 A; R—=1,160m; R,=0,6850Mm;
4A132S6Y3 N.=967 06/muH; S,=0,033; L.,=0,109TH; 8L=0,0095T"1
COS¢=0,8; n=0,850 1=0,04 xr-m’
P.=5,5 kBt; U;=220 B; [,=13,6 A; R=1,0730m; R,=0,8840m;
4A132M8Y3 N.=719 06/mun; S,=0,041; L.,=0,093Tn; 6L=0,0134T"n

COS=0,74; 1=0,830

J=0,057 kr'm*




P.=7,5 xBt; U,=220 B; I,=14,8 A;

R=0,6750Mm; R,=0,4050Mm;

4A112M2Y3 Nn=2925 06/mun; S,=0,025; L.,=0,176T'1; 6L=0,0089T"1

COS9=0,88; n=0,875 J=0,01 krm’

P,=7,5 xBt; U;=220 B; [,=15,1 A; R=0,6810m; R,=0,4550m;
4A13284Y3 N,=1457 06/mumn; S,=0,029; L=0,139TH; 6L~=0,0093I'n

COS9=0,86; n=0,875 J=0,028 xr-m’

P.=7,5 xBt; U,=220 B; 1,=16,4 A; R=0,7790M; R,=0,5030M;
4A132M6Y3 N=968 06/mun; S,=0,032; L.=0,09TH; 6L~0,0071I'u

COS=0,81; n=0,855 1=0,058 kr-m’

P.=7,5 xBt; U;=220 B; [,=17,6 A; R=0,8790Mm; R,=0,3520m;
4A160S8Y3 Ny=731 06/mun; S,=0,025; L,=0,079Tw; 6L¢=0,0110I'n

COS¢=0,75; n=0,860 J=0,14 kr-m’

P,=11 xBT; U,=220 B; 1,=21,0 A; R=0,4120m; R,=0,2540wm;
4A132M2Y3 N;=2931 06/mun; S;=0,023; L,=0,14I's; 8L¢=0,0058T1

COSp=0,90; n=0,880 J=0,023 kr-m°

P.=11 kBt; U,=220 B; [,=21,9 A; R=0,4210m; R,=0,3060M;
4A132M4Y3 Nn=1458 06/mun; S,=0,028; L,=0,102Tn; 6L~=0,00641 1

COS=0,87; n=0,875 1=0,04 xr-m°

P.=11 xBt; U,=220 B; I,=22,5 A; R=0,6880M; R,=0,2730M;
4A160S6Y3 Nn=973 06/mun; S,=0,027; L.,=0,093Tx; 6L=0,0074I'1

COS¢=0,86; n=0,86 J=0,14 kr-m’

P.=11 xBt; U,=220 B; [,=25,5 A; R=0,5360Mm; R,=0,2370m;
4A160M8Y3 N,=731 06/mun; S,=0,025; L.,=0,055Tw; 0L=0,0074I'u

COS¢=0,75; n=0,87 J=0,18 xr-m’

P.=15 kBt; U,=220 B; [,=28.,4 A; R=0,3940Mm; R,=0,1630mM;
4A160S2Y3 Nuy=2937 06/mun; S,=0,021; L,=0,099T'H; 6L~=0,0050I'n

COS=0,91; n=0,88 1=0,048 kr-m’*

P.=15 xBt; U,=220 B; 1,=29,2 A; R=0,3470M; R,=0,1810Mm;
4A160S4Y3 Nn=1465 06/mun; S,=0,023; L.=0,096T"1; 6L=0,0049T"1

COS¢=0,88; N=0,885 J=0,1 kr-m°

P.=15 kBt; U,=220 B; [,=29,9 A; R=0,4430m; R,=0,1940m;
4A160M6Y3 Ny=974 06/mun; S,=0,026; L=0,07T's; 0L—=0,0056I'H

COS¢=0,87; n=0,875 J=0,18 xr-m’

P,=15 kBt; U,=220 B; [,=31,9 A; R=0,420Mm; R,=0,1870m;
4A180M8Y3 N.=730 06/muH; S,=0,026; L.,=0,053TH; 8L=0,0059T"1

COS=0,82; n=0,87 J=0,25 kr'm°

P,=18,5 xBt; U,=220 B; I,=34,4 A; | R=0,3070M; R,=0,1350Mm;
4A160M2Y3 Nn=2937 06/mun; S,=0,021; L.,=0,092Tx; 6L=0,0041T"1

COS9=0,92; n=0,885 J1=0,053 xr-m’

P.=18,5 xBt; U,=220 B; 1,=35,6 A; | R=0,2550M; R,=0,1430Mm;
4A160M4Y3 N,=1467 06/mun; S;,=0,022; L,=0,085TH; 6L=0,0040I'n

COS¢=0,88; n=0,895 J=0,13 KT M

P.=18,5 xBt; U,=220 B; 1,=36,6 A; | R=0,3250M; R,=0,1450Mm;
4A180M6Y3 N,=976 06/muH; S,=0,024; L.,=0,055Ty; 8L=0,0042I"1

COS=0,87; n=0,88 J=0,22 k'™’

P,=18,5 xBt; U,=220 B; I,=37,7 A; | R=0,3170M; R,=0,1380Mm;
4A200M8Y3 Nn=733 06/mun; S,=0,023; L.,=0,048T1; 6L=0,0049T"1

COS¢=0,84; n=0,885 J=0,4 xr-m’

P.=22 xBt; U,=220 B; [,=41,4 A; R=0,2020Mm; R,=0,1010m;
4A180S2Y3 Ny=2943 06/mun; S;,=0,019; L=0,061TH; 6L=0,0032I'n

COS9=0,91; n=0,885

J=0,07 kr-m*




P,=22 xBT; U,=220 B; 1,=41,2 A;

R=0,2150M; R,=0,1080m;

4A180S4Yy3 N.=1470 06/mun; S,=0,02; L.=0,068T'w; Ls~0,0032I'n

COS¢=0,9; n=0,9 J=0,19 xr-m*

P,=22 kBT; U;=220 B; I,=41,2 A; R=0,260M; R,=0,1220m;
4A200M6Y3 Nu=977 06/mun; S;,=0,023; L,=0,07T'"; 6L=0,0040T'n

COS¢=0,9; n1=0.9 J=0,4 xr-m”

P,=22 kBT; U;=220 B; I,=44,8 A; R=0,2920M; R,=0,1310m;
4A200L8Y3 Nn,=730 06/muH; S,;=0,027; L.,=0,048TH; 8L=0,0045T"1

COSp=0,84; n=0,885 J=0,45 kr-m’

P.=30 xBTt; U,=220 B; I,=55,8 A; R=0,1160M; R,=0,0680Mm;
4A180M2Y3 Nin=2946 06/mun; S,=0,018; L.,=0,048TH; 0L=0,0022T"1

COS¢=0,9; 1=0,905 J=0,085 kr-m’

P,=30 kBT; U;=220 B; I,=56,1 A; R=0,1310Mm; R,=0,0680m;
4A180M4Y3 N,=1471 06/mun; S,;=0,019; L,=0,049T1; 6L=0,0022I'n

COS9=0,89; n=0,91 J=0,23 xr'm>

P.=30 xBT; U,=220 B; I,=55,8 A; R=0,1760M; R,=0,0820Mm;
4A200L6Y3 | N;=979 06/mun; S;=0,021; L,=0,046I's; 8L=0,0029T 1

COS¢=0,9; n=0,905 J=0,45 kr-m’

P,=30 kBrt; U,;=220 B; [,=62 A; R=0,1520M; R,=0,0710m;
4A225M8Y3 N.=736 06/mun; S,=0,018; L.,=0,026T1; 6L=0,0029T 1

COS¢=0,81; n=0,905 J=0,74 xr'm*

P.=37 kBt; U;=220 B; I,=70 A; R=0,0890m; R,=0,0630mMm;
4A200M2Y3 | N,=2943 06/mut; S;=0,019; L,=0,041Tx; 8L=0,0020Iu

C0OS=0,89; n=0,9 J=0,15 k'™’

P,=37 kBt; U,=220 B; [,=68,5 A; R=0,1230m; R,=0,0560m;
4A200M4Y3 N.=1475 06/mun; S,=0,017; L.,=0,045Tw; 0L=0,0022T"x

C0S=0,9; =0,91 J=0,37 xr'm’

P.=37 xBt; U,=220 B; 1,=69,2 A; R=0,130M; R,=0,0570Mm;
4A225M6Y3 N=982 06/mun; S,=0,018; L.,=0,037TH; 6L=0,0022T"1

COS¢=0,89; N=0,91 J=0,074 xr-m’

P.=37 kBt; U;=220 B; I,=75 A; R=0,1330m; R,=0,0460m;
4A250S8Y3 N,=738 06/muH; S,=0,016; L.,=0,026T'1; 8L=0,0025T"1

C0OS=0,83; n=0,9 J=1,2 koM’

P.=45 xBt; U,=220 B; 1,=83,3 A; R=0,070M; R;=0,0510mMm;
4A200L2Y3 | N,;=2946 06/mun; S,=0,018; L=0,041Tx; 8L=0,0018Tx

C0S=0,9; =0,91 J=0,17 xr-m’

P.=45 xBt; U,=220 B; 1,=82,3 A; R=0,0890M; R,=0,0440Mm;
4A200L4Y3 N=1476 06/mun; S,=0,016; L.,=0,039TH; 6L=0,0018T"n

COS@=0,9; n=0,92 J=0,45 xr'm”

P.=45 kBt; U,=220 B; [,=83,7 A; R=0,0950m; R,=0,0380mMm;
4A250S6Y3 | N,=986 06/mux; S,=0,014; L,=0,032T's; 8L=0,0018T'n

C0S=0,89; n=0,915 J=1,2 ko™’

P.=45 xBt; U,=220 B; 1,=89,2 A; R=0,0880mM; R;=0,0370Mm;
4A250M8Y3 | N,=7400 6/mum; S,=0,014; L=0,02I's; 8L=0,0019T1

COSp=0,84; n=0,91 J=1,4 koM’

P.=55 xBTt; U,=220 B; 1,=99,5 A; R=0,0570M; R,=0,0410mM;
4A225M2Y3 Nin=2946 06/mun; S,=0,018; L.,=0,039TH; 0L=0,0014T"1

C0S9=0,92; n=0,91 J=0,25 kr-m’

P.=55 kBt; U;=220 B; 1,=100,1 A; R=0,0580m; R,=0,0320mMm;
4A225M8Y3 | N,=1479 06/muH; S;=0,014; L,=0,029T'; 8L=0,0015T'n

COS¢p=0,9; n=0,925

J=0,64 kr-m°




P,=55 xBt; U,=220 B; [,=102,3 A; R=0,0710M; R,=0,0290Mm;
4A250M6Y3 Nn=987 06/mun; S,=0,013; L.,=0,023Tx; 6L=0,0014I"n

COS¢=0,89; N=0,915 J=1,3 kM’

P,=55 kBT; U;=220 B; 1,=107,8 A; R¢=0,0680m; R;=0,0410m;
4A280S8Y3 N.=734 06/mun; S,=0,022; L.=0,016T"1; 6L=0,0015T"n

COSp=0,84; n=0,92 J=3.2 kr'm°

P.=75 xBt; U,=220 B; 1,=140,3 A; R=0,0320M; R,=0,0230Mm;
4A250S2Y3 N,=2958 06/mun; S,=0,014; L,=0,024T'w; 8L¢=0,0010I'n

COS9=0,89; n=0,91 J=0,47 kM’

P,=75 kBT; U,=220 B; [,=135,8 A; R=0,040mM; R;=0,0220mM;
4A250S4Y3 N;=1482 06/mun; S;=0,012; L,=0,023Tw; 6L¢=0,0010I'n

COS¢=0,9; n=0,93 J=1,0 kM’

P,=75 xBT; U;=220 B; 1,=138,8 A; R¢=0,050m; R,~=0,0310m;
4A280S6Y3 N,=980 06/mun; S,=0,02; L.=0,019TH; 6L=0,0012I"'n

COS¢=0,89; n=0,92 J=2.9 kr'M’

P.=75 xBt; U,=220 B; 1,=144,5 A; R=0,040M; R,=0,0290Mm;
4A280M8Y3 N,=733 06/mun; S,=0,022; L,=0,013Tm; 6L=0,0011T"a

COS9=0,85; n=0,925 J=4,1 kr'M°

P,=90 kBT; U,=220 B; [,=164,7 A; R=0,0260m; R,=0,0210wm;
4A250M2Y3 Nn=2958 06/mun; S,=0,014; L.,=0,022T1; 6L=0,00081"1

COS9=0,9; n=0,92 J=0,52 krm’

P.=90 xBt; U,;=220 B; [,=161,1 A; R=0,0320Mm; R,=0,0180m;
4A250M4Y3 N,=1480 06/mun; S;,=0,013; L,=0,022T'w; 8L¢=0,0009T

COS=0,91; n=0,93 J=1, 2 ke’

P.=90 xBt; U,=220 B; I,=165,6 A; R=0,0390M; R,=0,0240Mm;
4A280M6Y3 N,=982 06/muH; S,=0,018; L.,=0,015TH; 8L=0,0009T 1

COS9=0,89; n=0,925 J=3.4 kr'M°

P,=90 kBT; U,=220 B; [,=172,5 A; R=0,0280m; R,~=0,0220m;
4A31588Y3 Nn=739 06/mun; S,=0,015; L,=0,011TH; 6L=0,0009T"1

COS¢=0,85; n=0,93 J=4,9 kr'M”

P,=110 xBt; U,=220 B; 1,=205,8 A; | R=0,0180M; R,=0,0130Mm;
4A280S2Y3 Ny=2940 06/muH; S;=0,02; L,=0,013Tw; 8L¢=0,0006I'n

COS=0,89; n=0,91 J=1,1 ko™’

P,=110 xBt; U,=220 B; 1,=200,2 A; | R=0,0250M; R,=0,020mM;
4A28054Y3 N,=1465 06/mun; S,=0,023; L,=0,017T1; 6L=0,0009T"1

COS9=0,9; n=0,925 J=2,3 kr'M°

P,=110 xBt; U,=220 B; I,=199,1 A; | R=0,0280M; R,=0,0190M;
4A315S6Y3 Nn=982 06/mun; S,;=0,018; L.=0,014T1; 6L=0,0007T"1

COS¢=0,9; n=0,93 J=4,0 kr'M”

P,=110 xBt; U,=220 B; 1,=210,8 A; | R=0,0230mM; R,=0,0180Mm;
4A315M8Y3 N.=739 06/mun; S,=0,015; L.,=0,008Tw; 0Ls=0,0007Tu

COS=0,85; n=0,93 J=5,8 kr'M°

Benu4uHbl akmugHbIx conpomusrieHuli daHbl npu pacyemHol paboyeli memnepamype. PacuemHasi
pabouass memnepamypa 05151 dgueamerieli ¢ 8bicomol ocu do 132 mm pasHa 75 °C, dna deuzamernel ¢
8bicomol ocu cebiwe 132 mm pasHa 115 °C.



lpurnoxeHue 2

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. MNpu pabome anekmpornpugo-
Oa 8 QUHaMUYECKUX pexxumax
nosienisiemcsi cueHasn cpabamoi-
8aHusi npozpaMmMHol memrepa-
mypHoU 3awumel IGBT:

Woooono.

1. [lMepeepee cunosozo 6roka
npeobpasosamerisi 4acmomaI.

2. [lpesbiweHue donycmumol
nepezpysku

1. Obecniequms ny4qwue ycrogusi
oxnaxdeHusi  rnpeobpasosamerisi
yacmombei.

2. YmeHbwume QUHaMUuKy, ycmpa-
HUMb MPUYUHY nepeapysKku

9. Nocne eknYeHUs npu rnodaye

1. [llepezopaHue npedoxpaHu-

1. BameHumb czaopesuiue npedo-




KoMaHObI Ha 3aryck 0guzamerns
unu 8o epemsi pabomsi NosI6sIs-
emcs ¢bnae 3auwumsl 0m fMOHU-

JKEHUSI HarpsKeHUs:

oLooon

meJsisi 8 0OHOU U3 8XO0HbIX has.
2. O6pbie 00HOU U3 6X00HbIX
¢pas.

1. TloHUXEHHOoEe HanpsikeHue 8
numaroweli cemu.

2. HeucnpaseH MagHUMHbIU
ryckamerb (pesie) y3na Ms2Kozo
3apsida unu yenu yrnpasJsieHus.

XpaHumernu.
2. YempaHumbs obpbis.

3. lpuHsmb mepbl N0 80CcCMaHo8-
JIeHU0 HOpMaribHO20 HarnpsiKeHUs.
4. 3ameHumb HeucripasHbie arie-
MeHmbI. @

10. [Npu mopmoxeHuU usnu 6o
8pemsi pabomel 8 2eHepamop-
HOM pexume cpabambigaem 3a-
wuma om rpeebIWeHUs1 Harpsi-
JKEHUS:

OHOOOO

1. ConpomuserneHue barnnacmHo-
20 pesucmopa 6ornbwe senuyu-
Hbl, Heobxodumol 0Onsi mpebye-
MO20 meMra MopPMOXKEHUS.

2. Obpbis 8 uenu bannacmHo2o
pesucmopa.

3. HeucnpasHocmb IGBT-
yorinepa YCO3 unu yeneu ynpas-
JIEHUS.

1. Todkmoyums pe3ucmop ¢ Ho-
MUHaJIbHbIM cornpomusrieHuUemM,
8bIbpaHHbIM 8 coomeemcmeuu ¢
n.5.2.4.

2. YempaHumpb 0bpbis.

3. 3ameHumb HeucripagHble arie-
MeHmb!. @

11. [pu mopmoXxeHUU unu 80
8pems pabomesl 8 2eHepamop-
HoMm pexume cpabambigaem 3a-
wuma 6barnnacm{o2o pe3ucmo-
pa:

OR OO

1. HenpasunbHO ycmaHOB8/EHbI
napamempsi MOOKIMYEHHO20
pesucmopa.

2. MIHmeHcusHocmb MOpPMOXKe-
Hus rnpesbiaem npeodesbl yc-
maHosrieHHble O5si MOOK/THOYEH-
HOe20 pesucmopa.

3. MowHoCcmb pesucmopa He
coomeemcmeyem mpebyemou
UHMEHCUBHOCMU MOPMOKEHUSI.
4. SHepeausi MOPMOXKEeHUS Criuw-
KOM eeriuka Or1sl pacceusaHusl 8
bannacmHoM pe3ucmope.

1. B meHio «BAJTTTACTHbIN
PE3NCTOP» ycma+Hosums napa-
Mempbl, coomeemcmsytoujue
MOOKTHOYEHHOMY pe3ucmopy.

2. CHU3UMb UHMEHCUBHOCMb
MOPMOXKeHUS, UCMOMb3ys napa-
mMempsbl 3a0amyuka UHMEeHCUBHO-
cmu.

3. YemaHosumb pesucmop 60r1ib-
wel MowHocmu.

4. lNodkno4ums pekyrnepamugHbil
6110k coomeememayowe2o murio-
pasmepa.

12. lpu nycke dgueamerns unu
npu pabome nosienissiemcs ¢hnae
3awumsel 0m Hecoomeemcmeusi
CKopocmu 3a0aHHoU:

O0Drnn

1. Owubka gha3uposku dam4uka
cKkopocmu

2. llepeepyska unu 3aknuHuea-
Hue dguzamerjisi.

3. OepaHu4yeHue Ha 8bixode pe-
eynsamopa CKopocmu HUXe, 4YeMm
mpebyemcsi Ons  npeodosieHus
MOMEeHMma Hazgpy3Ku.

1. BbinonHums ¢ghasuposky amyu-
Ka coanacHo n.9.

2. YempaHumb rpuquHy rnepeapys-
Ku.

3. YemaHosumb Heobxodumoe
3HayveHue napamempa PC max.

13. lNpu paseoHe dguzamerisi 8
npedenax donycmumoeo duara-
30Ha cpabambigaem 3awjuma
0m NpesbIWEeHUs1 MakcuMasibHOU
cKkopocmu:

O0OEOOO

1. Ycmaeka cpabambieaHusi 3a-
Wumbl 3aHUXeHa.

2. Bcnedcmeue 3aHuxXeHHOU
ycmasku rnapamempa PC max
nod delicmeueM akmueHo20 MO-
MeHma  Hagpy3Ku  CKOpoCmb
docmueaem epaHuubi Oonycmu-
Moe0 OuarnasoHa.

1. YcmaHoeumb 3Ha4YeHue napa-
mempa Nr/Nr max Ha yposHe
gepxHel epaHuubl O0MycCmMuMo20
Ouarna3oHa cKkopocmu.

2. YcmaHosumb  Heobxodumoe
3HayeHue napamempa PC max.

14. lNpu eknroyeHUU npeobpaso-
eameJisi unu rpu pabome ross-
nisemcs ¢nae 3awumsi om He-
dorycmumo20 OMKI/IOHEeHUS Ha-
npskeHuUs1 numaxus yeneu
yrpaeneHusi

O0o0oP oo,

1. BambikaHue Ha uHmepgelc-
HoU unu npoueccopHou rnname.
2. HeucnpasHocmb 8 aHanozo-
8ol Yacmu cucmembl yrpasrie-
Hus unu 6r0Kka numaxusi.

1. YempaHumb 3ambikaHue.

2. 3ameHumb HeucripasHble 3rie-
MeHmMbI. @

15. lNpu eknroveHUU npeobpaso-
eamerns unu npu pabome nose-
nisemcs ¢nae 3awumsl om c6osi
MUKpPOrpoueccopHoeo sdpa:

O0o0oc oo

1. OQwubka 8 obmeHe OaHHbIMU
Mex0y KOHmposnepamu cucme-
Mbl  yrnpaeneHusi. Heucnipas-
HOCMb Ha rnpoyeccopHol nname.

1. Ecnu owubka noemopsiemcs,
o6pamumbCsi 8 CEPBUCHYIO CITyX-

Oy.

16. Npu ekro4YeHUU Mpeobpaso-

1. HeucnpaeHocmb AL, usosnu-

1. Ecniu owubka noemopsiemcs,

2




eamenis unu npu pabome noss-
ngemcs ¢nae owubku ALT:

O00A 00

pOB8aHHO20 UCMOYHUKa NumaHusi
8X00HbIX yenel yrpasneHus.

06pamumbCsi 8 CEPBUCHYIO CITyX-
by.

17. Npu ekrnro4yeHuUU rpeobpaso-
eamerisi nosierissiemcs ¢piiaz
owubKU sHep2oHe3asucuMoU
namsamu:

oooM oo,

1. HeucnpasHocmb Ha npouec-
copHoU niame.

2. HesasepweHHocmb nipoyecca
CoXpaHeHusi rnapamempos npu
rocriedHeM OMKIIOYEHUU.

1. Ecnu owubka noemopsiemcs,
06pamumbCsi 8 CEPBUCHYIO CITyX-
Oy.

2. Cébpocumb owubKy unu OmkIo-
4Yumb U MOBMOPHO 8KIIOHUMBb MU-
maHue. Ecnu owubka noemopsi-
emcs, 0bpamumbCsi 8 CEP8UCHYH
cryxoy.

18. lpu ekntoyeHuUU rpeobpa3so-
eamerisi nosiarnisiemcsi ¢hrae
owubku mecmuposaHusi amyu-
KO8 mokKa:

O0ns o

1. HeucnpasHocmb & KaHarse
U3MepeHuUsi ¢hasHbIX MOKo8 usnu
8 Uernsax numaHus.

1. BameHumb HeucripasHble 3re-
MeHmbl. @

19. lNpu pabome npeobpa3sosa-
merns nosiensemcs ¢naz owub-
Ku cemeegoeo yrnpasneHus (npe-
8blILLIEHUE 8PEMEHU OXUOaHUs
Kaodpa):

OO0OF 00

1. HecoenacosaHHocmb  Ha-
cmpoek ropmos eedyuweso U
sedomoeo ycmpolicms.

2. [NospexdeHue nuHuUU cesi3u.

3. HeucrnipasHocmb nopma ee-
Oywezo unu eedomMo20 ycm-
poticme.

0. Coenacosambs HacmpoUKuU.

2. YempaHums rogpexoeHue.
3. BameHumb HeucripasHbie 3rie-
MeHMbI. @

20. lNpu ekrniro4eHUU rpeobpaso-
eamernis unu npu pabome noss-
nigemcs ¢nae 3awumsi om ro-
mepu cuaHasa mokoeou nemimu:

O00N 70

1. Obpbie & Kabesie MoOOKMYe-
Husi mokogou nemisu 4-20 mA.

2. HeucnpasHocmb damuyuka
mexHoroau4eckol nepemMeHHoU.
3. HeucnpasHocmb unu 3ambika-
HUe 8 UCMOYHUKe numaHusi mo-
Koeol nemiu.

1. YempaHumb 06pebie.

2. 3ameHumb HeucripasHbili dam-
HUK.

3. YempaHumb 3ambikaHue, obec-
neyums numMaHue mexHonoauye-
CKO20 Oamyuka.

21. lNpu ekntoyeHuUU rnpeobpaso-
gamersis Yacmombl 1osi8IAemcsi
cueHan 3auwjumsi om cbosi Yacos

1. HapyweHue obmeHa rnpouec-
COpHO20 si0pa C MUKpocxemol
malimepa pearibHo20 8peMeHU

1. lpu omcymecmeuu MUKpOCXeMbl
HEeobxoduUMO  8bIKIYUMbL  (DYHK-
Uuro 4Yacos pearbHO20 8peMeHU

pearibHO20 8peMeHU: u3-3a HeucripagHocmu MUKpo- | (MeHro  UHULWATINSALINA  /
7772177 CXeMbl Uru ee omeymemeus. TAVMEP)
2. 3ameHUmMb HeucrnpasHy MUK-
pocxemy. @

22. lNpu ekrniro4yeHuUU rpeobpaso-
g8amesiss 4Hacmomsl rosiessiemcsi
cueHarn 3awumsl om pa3psida
bamapeliku numaHusi MUKpo-
CXeMbl 4aco8 pearibHo20 speMe-
HU:

oooG oo

1. HedocmamoyHbill  ypOB8EHb
HanpspKeHUs1  eallb8aHU4YeCcKo20
a/leMeHma Uu3-3a HeucripasHo-
cmu unu rpesbIWeHUs1 Cpoka
cnyx6bi.

1. 3ameHumb eanbeaHu4eckul
arneMeHm Ha aHanoau4HbiU.

23. lpu pabome nosiensiemcsi
¢priae owubku memnepamypHou
3awumsl npeobpasosamersi:

ooooTao

1. HeucnpasHocmb 8eHmMuris-
mopos. 3aknuHusaHue 8eHmu-
n1amopos ecrniedcmeue rnonada-
HUSI MOCMOPOHHUX rpedmMemos,
HaKor1eHUst nbinu.

2. lNosbiwieHHass memrepamypa
8Hympu wkaga. Hedocmamou-
Has eeHMuUIAUUS wkaga.

1.  Bamenumb  eeHMuUnSIMOpPHI.
lMpoussecmu oyucmky, obecrie-
4Yumb c80600HOE 8palleHUe.

2. Oyucmume 8eHMUIISUUOHHbIe
omeepcmus wkagha, obecredums
HeobxoOumMbili obbeM oxnaxoaro-
wezo 803dyxa.

24. lNpu ekrnrodeHUU rpeobpaso-
gamerisi nosiensiemcs gae
memrepamypHoU 3auumai 08u-
eamensi:

oooona.

1. Tepmopesucmop 8 dsuzame-
fie He ycmaHoesneH, a memrie-
pamypHas 3auuma eKIr4YeHa.

2. Obpbie 8 kabene MooKYe-
HUs mepmopesucmopa dsueza-
mensi.

3. HenpasunbHass Hacmpouka
3awumel Ha napamempsbl [1o-

1. OmKmoYyums memnepamypHyH
3awumy dsuzamerns.

2. YempaHumb obpbis.

3. BbinonHume HacmpoUKy co-
2nacHo n.6.3.




3ucmopa.

25. Npu pabome dsueamerisi nod
Hazpy3kol rosiensiemcs ¢raa
memMnepamypHoU 3auwumsi 08u-
eamernsi:

1. lepeepyska unu 3akuHuea-
Hue dguzamerisi.

2. YxyOweHue eeHmurnsyuu 0su-
eamerisi Ha marsbix obopomax

1. YempaHumb npu4quHy nepezpys-
KU.

2. Obecneyumb rpuHyOUMESbHYIO
8eHmMuIsuuo dsusameris.

o0oomonoQ. 3. HenpasunsHas Hacmpolka | 3. BbinonHumes Hacmpolky co-
3awumel Ha rnapamempsl 110- | enacHo n.6.3.
3ucmopa.

26. Npu pabome dsuzamerisi nod
Haepy3kou rosiensemcsi ¢onaa
8peMsi-moKoeoU 3auumasi! 08u-
eamerns:

oooool.

1. lepeepyska unu 3akiuHuea-
Hue 0sueamejisl.

2. HenpasunbHasi ycmaHoO8Ka
HOMUHarbHbIX napamempos
dsuzamerisi.

3. HenpasunbHasi Hacmpouka
3awjumeil.

1. YempaHumb ripuquHy rnepezpys-
KU.

2. Bsecmu HomuHasibHble OaHHble
nookno4YeHHo2o Osu2amersisi 8 UcC-
rnonb3yemom Habope napamempos.
3. BbinonHume HacmpoUKy Cco-
271acHo n.4.

@ ) - Onepauyuu ebinonHAOMCs crneyuanucmamu cepgucHol cryx0bi.

BHumaHue! Pabombi no ycmpaHeHuro obbix dpya2ux HeucripagHocmelu
8bINOJIHSIOMCS MOJILKO creyuasucmamu cep8ucHoUl CryXO6bl.




