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ouJoHao, ono oHH 6ou.txo oaovaopaHH nofiaonoH)r'ycyHo rHoy conlnt/ro nc[eHT ooct4HhH e3reqe
y(,/ryH HpocroFl.

noTeHTTtAH AApeKTOpy Ouopoa P.O.



KbIPTH3 PECnysnhKACbt

KbIPTH3NATEHT

NATEHT
Ne 824

To6)n/HyH oroflHtuH: blndaudambtnzaH mopuosdozyuy 6ap efleKmp rcatiluatnza xen

tlo ?e,cn, e^Kocy:
I.I. P as s axo e a mam d azat Ratp zut s Y ny mmy rc m e xH uK arbt K y H u6 e p c um e mu
(KG)

Eovxapee I,I.B., lynurua M.l. (KG)

:rlpuny. non lf 20040064.1

"uon ro( vH nphoprreM 
3l_untru

rrua Pecny KocHHHH orinon ro6yynop

2004-acwnur
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КЫРГЫЗ РЕСП)ГБЛИКАСЫ

КЫРГЫЗ РЕСПУБЛИКАСЫНЫН ИЛИМ, ЖОГОРКУ БИJIИМ
министрлиги

БЕРYY }КАНЛ ИННОВАЦИЯЛАР

Аталышы

патент ээси

Автору (авторлору)

Ойлоп табууга

плтЕнт

Nь 445

Озzорулме mокmун элекmрduк Mau.tuшgclr.Hblt Jtсьulуулук корzсочу
mрYлYшY

Бочкарев Иzорь Вuкmоровuч
Брякuн Иван Васuльевач
Гунuна Мuлана Геннаdьевна
Санdьtбаева Аudа Рьtс.uаmовна (KG)

Бочкарев Иzорь Вакmоровuч
Брякuн Иван Васuльевuч
Гунuна MallaHa Геннаdьевна
Санdыбаева Дudа Рьtс.uаmовна (KG)

Отунмену g N9. 202 5 0 00 5. l
Ойлоп табуунун артыкчьiлыгы: l 7.0 I.2025,ж,

Кыргыз Республикасынын ойлогI табууларыr:ын
мамлекетти к реестр}iнде катталган : 31. I 0. 2 0 2 5 -ж:.

ýокунент электрондук санарип
кол таl{га мёнен бекитилrен
Кол тамга ээси К. Садь ков
Сертификат Na,, 00еСбdс9Oбс4а4сесЬ0200
Кол коюлгаЁ aатась,; iб ]2,2025

Мuнuсmрdан орун басарьl К. CadbeKoB
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rlАуки, высшЕI-о оБрлзовАния иинновАций кыргызской рЕсп},Бллiки

плтЕнт
на изобретение
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переменно?о mока

В.,;аделец патсItта Бочкшрев Иzорь Вuкmоровuч
Брякuн Иван Васальевuч
Гун utta Мuлана Геннаdьевна
Саttdыбаева Дudа Рыаwаmовна (КG)

,\втср(ы) Бо,скарев Иеорь Вuкmоровuч
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Гju l u lta Мапан а Ген ttad ь ев на
Санdьtбаева Дudа Рьлсмаmовна KG)

Заявка Ng 20250005.1

Приоритет изобретения l 7.0 I. 2а2 5 z.

Зарегистировано в Госуаарствеilном ресстрс
лtзобретений Кыргызскоli Республики: 3 LI 0.2а25 z.
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w (1e) KG OD2263 (13) Cl (4O 15.10.2021.

(st) H02H s/04 (2021.01)
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rocvA4PglBEHHoE ATEHTCTBo I4HTEJrJIEKTyelruotl coEcTBEHHocrkruzuuooaqutz
IIPH KAELIHETE MI4HI4CTPOB KbIP|bISCXOIZ PECNYEJII4KII (KbIP|bI3IIATEHT)

(I2) OIIIICAHI'IE I'I3OEPETE IilIIfl
K nareHTy Kupruoclcofi Pecuy6Jrrrrrr rroA orBercrBeHHocrb Bafl BrrreJrfl
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Eprnuu Znan Bacu.rrbeBr/rq,

Can.qu6aes a Auga PHcl,rarosHa (KG)
(56) flarenr noA orBercrBeHHocrb 3rurBrrreJu
KG 2189 C1, u. H02H 5104,H02H7108,2020
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(57) Zso6pereHue orHocr.rrcfl K sJreKrporexHr.rxe
I,I npeAHa3HaqeHO AJr.f, 3arrlr.rTbr 3reKrpHr{ecKHx
MarrlrH [epeMeHHoro ToKa oT [eperpeBa o6rvror-
Kr.r craropa.

3aaa.refr 3aflBJrfleMoro ueo6pereu ilfl. flBrrfl.er-
cf, yrrpolleHue [paKrrdrrecxofi peaJrr8aur.rH, rro-
BbrlrreHr,Ie TolrHocTr,t r.r HaAexHocru renlorofi
3axlr.rrbr o6uorox 3reKTplrqecKnx Marur,rH [epe-
MCHHOTO TOKA I{ IICKJIIOIIEH}IE EE BJI}I'HYIA HA

pa6ory Marxr{Hbr.

flocrarlennafl. ga4a'tLa peuraerc.fi TeM, qro B

cnoco6e rennoaofi 3arqr,rrbr greKTpIlqecrofi rr,ra-

IIrr{Hbr uepeMeHHoro roKa (3MIIT), 3arrroqarc-
IqLIMCS B TOM, qTO AaTqVKOM TOKa pefHcTpr{py-
ror gJrexTpHqecruft clErHiur, coAepxauflfi uu-
tbopnaqrarc o uapaMerpax gJreKTpr{qecKoro roKa
B 3neKTpurrecxofi rleuz o6uorxr,r 3MIIT, perr,r-
crpupyror enerrpuuecxufi cr{rHrur B BHAe
Hanp{xenr.r s. nurarvs, grerTp[qecxofi qeuu o6-
Morxr{ 3MIT, Qoprraupyror uepnnfi u nropofi
lru$oprraaqraouHbre KaHaJIbr, nocpe.(crBoM Koro-
pux npeo6pa3yror perlrcrpr.rpyeMrre gJreKTprrqe-

cKHe cr{rH€uru ra (poprraupyror coorBercrBeHHo
nepuufi u nropofi uuQopuaqrEoHHbre curHaJrbr,

Qopuupyror Ar,rarHocrur{ecrufi c}rrH€ur B Br.rAe

oTHorxeHr,r, Bernqr4H BToporo H [epBoro r,rH-

SopuaquonHhrx clrrHuuroB, flon)rqeHHoe 3Haqe-
Hr.Ie Ar,ralHocTuqecKoro cHtHiula cpaBHI,IBaIOT C

ero 3TaJroHHofi nenu.rlrgoit u ectu gror crrrHan
rrpeBbrrxaer npegnucauurrfi repxHrEfi npeAeJr,

AolycrrrMbrfi no ycnoBr,r.,rM Harpesa o6Nrorxu
3MIT, tpopuupyror clrrHaJr Ha orKJrroireHue
SMIIT or []rraHr{r, B rrepBoM unsopuaquoHHoM
KaH€Ure HanprxeHr{e flrrTaHil.fl snerrpuuecrofi
qenz o6uorxu SMfIT repeMHoxaror c cHrHa-
roM AarrrlrKa roKa, (fopuupyr reM caMbrM [ep-
nuil uu$opuauuonurrfi cr{rHaJr B BHAe lanuuofi
co craBJrtronlefi uauprN ent4t lvr aHr{JI 3JreKTp }r -

'recKofi rlemE o6uorxn 3M[IT, [poflopquoHzrrrB-
nofi unzuofi cocrann.sroqefi uuue.qanca o6uor-
xu 3MfIT, Bo BropoM un<foprraaqraoHHoM KaHUre
zcxo.qnslfi cr{tHaJr c Aarql,rxa roxa [ocpe.4crBoM
KBaAparypHoro $asonpaqarelr upeo6pasyor
[yreM Saroooro cABHra ua nl2 orHocrrreJrbHo
ero t,rcxoAHoro fasonoro cocro.rrHr{r, Halp.rDKe-
Hlre ilurauvrfl snexrpuuecrofi qenla o6uorrlr
SMIIT nepeMHoxarcr c upeo6pa3oBaHHbrM cr{r-
HaJroM, rpopuupyx reM caMbrM nropofi r.trQop-
uaquouuufi curHaJr B Br.rAe BerqecrBeHHofi co-
craBnf,rotuefi HanprxeHufl. rrvratklrr gJreKTpr{qe-

cxofi qenn o6uorxu 3MIT, nponopquonalrnofi
BerrlecrBeHHofi cocrasrxroulefi nlrue4auca o6-
MorK?r 3M[T, rrplr groM B KaqecrBe sralonuofi
BeJrr{qr,rHbr r,rcnoJrb3yeTc, rracTHoe oT AeJreHr{fl

AByx coorBeTcrByroqux sTaJroHHBrx [apaMeTpoB
usuuofi r{ Berr{ecrBensofi cocraBJrrrou[x r,rM[e-

AaHca o6uorru 3M[IT, a B KaqecrBe AarquKa
roKa r4crroJrb3yror r{3Mepr{renbnuft rpanc $opMa-
rop roKa.

1 n. n. S.,5 $ur.
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cKHfi cHrHaJr B Br,rAe orHorrreHH, BeJIilrrHH BTopo-
ro u nepBoro r4HoopMarluoHHbrx curHiuroB, npo-
[opq]IoHilJrLHbrfi reKyr{efi seru.rurre axrusHofi
cocrarmroulefi r.rMreAaHca o6uorxu 3M[IT,
noryqeHHoe 3HaqeHr.re AHarHocTHqecKofo crtr-
Ha.Jra cpaBHr{Baror c gTarroHHofi serr.rqrurofi ar-
rr,rsHofi cocrannrrculefi r,rM[eAaHca o6uorxu
SMIIT yr, ecJrn gror cHtHaJr rrpeBbrrrraer
npeAnr,rcaHHsril repxnrEfi upe.qel, Aonycruusrfi
no ycJroBH.,rM HarpeBa o6uorxu 3M[IT, (foprr,ru-
pylor cnrHirlr Ha orKJrroqesue SMIT or rrr{ra-
nn-a (narenr uoA orBercrBeHHocrb 3aflBilTerrs,
KG 2189 Cl, xa. H02H 5104,H02H7108,2020).

Taxuu o6parou, urr6panurrfi B KaqecrBe
[pororr{na cuoco6 ocHoBbrBaercfl. Ha peanu3a-
qul,t [oAroroB]rreJrbHbrx npoqeccoB no npeo6pa-
3oBaHlrrc H3MepeHHr,rx crrrHzuroB nocpeAcTBOM

4ryx uuQopMaur{oHHbrx KaHaJroB n ocHosHoii
lpoqecc IIo olpeAeJreHr{ro Ar,rarHocTr,rqecKoro
rapaMerpa.

Cornacno AaHHoro cnoco6a tennosofi
3arrlr,rrbr 3MnT, B Kar{ecrBe Suauvecrcofi aelu-
rruHbr, xapaKTepr{3yroqefi BeJrr,rqr{Hy HatpeBa
o6uotru, Taxxe I,Ic[oJIb3yIor ee aKTLIBHoe co-
lpoTI{BJIeHHe, IIIICJTeHHOe 3HaqeHr{e KoTopolo
ffBJrflercr $yurquefi reMflepar)pbr. OgHarco
neo6xo4rauocrb KoHTpoJu BeJrrrqrrHbl aKTHBHoro
corrporr,rBJreuu.s o6uorxz rpe6yer r,BMepeHr.rff

AByx rrapaMerpoB - aKrasHofi cocrann*orqefi
tora o6uorKlr craropa v fiaplenvfl, Ha[psxeHr.rf,
Ha aKTr{BHoM co[porr.rBJreHr{tr grofi o6Momu.
,{m nolyreHaf, gTrrx [apaMerpoB r,rcflonb3yror
Ir3Meprrreirbuufi urynr Ans r.r3MepeHrr, [oJrHoro
ToKa rlenu o6uorxu craropa, a raKxe LtMeptror
noJruoe naAeHr.re Haflp.flxeHrl{ na o6uorre c
[ocJIeAyroqHM BbIAeJreHHeM r{3 Hr.rx afiropr.rTMr{-
qecrr,rM ryreM Tpe6yeMbrx rapaMerpoB Arrfl pac-
qera aKrr,rBHoro coflporr.rBJreHr{.f, o6uorxu. 3ro n
3HarruTelbHofi creuenu ycnoxu.f,er [paKTHr{e-
cKyro peaJru3aqHro TaKoro floAxo.qa K KoHTpoJrro
reMnepaTypbr, nprrBoAr.rr K HapyueHr,rrc p exHMa
pa6oru 3neKTpuqecxofi uaruunbr H AorroJrHr{-
TeJIbHbrM IIOTepTM MouIHocTI,I B H3MepLITeJTbHOM

ruyHre. Bce sro cHnxaer HaAexHocrb pa6orbr
scefi cucreMbr B rIeJroM.

3a,qaqefi 3aflBJr.rreMoro ueo6pere Hufi, ar.r,fl-
erc.f, yflpoqeHr,re npaxruuecxofi peaJrr{3arluu,
rroBbrlueHne ToITHOCTH r,r HaAexHocru teullosoft
3arrll,rrbr o6uorox greKTpr,Iqecxr,rx MarrrrrH rrepe-
MEHHOTO TOKA I,I IICKJIIOI{EHUC CE BJII4'HkLfl. HA
paGory MarrruHbr.

6
flocrasreuuafl 3a1aqa peuraerc, TeM, qro

s cnoco6e reuosofi 3arqr,rrbr elexrpuuecrofi
Marrrr,rHbr nepeMeHHoro roxa (3MIIT), 3arJrro-
qarculr.rMcfl B ToM, qTO AaTTII4KOM TOKa petll-
cTpr{pyror gfleKTpnqecxufi cnrna-rr, cogepxaulufi
unSopuaqnro o rapaMerpax gJreKTpr,rqecxoro

roKa B eneKrpuqecrofi ueuu o6uorxn 3MIIT,
perucrpr{pyror greKrpr,rrrecxufi cr{rHaJr B Br{Ae
Harrpfl xeHlrJr rtyrrauufl gJreKTpr,rqecxofi qenn o6-
MorKr4 3M[IT, $opnaupyror neposlft u rropofi
un$opuaquoHHbre KaHaJrbr, [ocpeAcrBoM Koro-
pux npeo6pa3yror perr{crpr{pyeMbre gJreKrpr{qe-

cKr.re curHuurrr u $opuupyror coorBercrBeHHo
nepnufi u oropofi un$oprrraqnoHHbre clrrHaJrbr,

{oprvrupyror Ar,rarHocrr,rqecrufi cprrHiur B Br{Ae

oTHOrrreHH.rI BeJrr4lIIIH BTOpOTO H nepBOrO HH-

$opuaquoHHbrx curHuuroB, flonyqeHHoe 3Haqe-
HLIe AIIaTHOCTILqeCKOIO CIIIHEUIa CpaBHI.IBaIOT C

ero graJroHHofi neauqvnofi u ecnu 3Tor cr,rrHaJr

lpeBbrruaer npeglucauuufi aepxuufi [peAeJr,
Aorycrr.rMbrfi no ycloBr.rsM Harpesa o6N,rorxu
3M[IT, $oprr,rupyror curHaJr Ha orKlroqeHue
SMIIT or flnraHr.rr, B rrepBoM nuQopuaquou-
HOM KaH,Ure HanpflxelJyre rfiyfaH.ufl. gfleKTpuqe-

cxofi qenu o6naorru SMIIT uepeMHoxaror c
clrrHiuroM AarqlrKa roxa, Qopvr]rpyf, TeM caMbrM
nepnrrfi nu$oprr,raqraounufi cr{rHiur B Br.rAe MHr.r-

uofi cocrausrouefi Hanpf,xeHr.r, nr.rraHu, gJreK-

rpuuecrofi qenu o6lrorru 3MIIT, uponopquo-
Hanrnofi unuuofi cocrarnruorqeft I{MneAaHca
oOuorxlr 3M[IT, Bo BropoM uH$opuaqr.rouuoM
KaH€uIe ucxogHufi cIarHilI c Aarqr.rKa roKa rro-
cpeAcrBoM KBaAparypHoro <pasorparrlaren{ rpe-
o6pasyror [yreM Sasonoro c,qBr.rra ua nl2 otuo-
cLITeJrbHo ero ucxoAHoro Sasonoro cocroffHrrlr,
HalpsxeHr.re nnraHrls greKrpr,rqecxofi qenu o6-
MorKr.r 3MIIT nepeMHoxarcr c npeo6pa3oBaH-
HbrM cr,rrHaJrorrl, sopuupy, TeM caMbIM rropofi
unQopuaquonsufi curHaJr B Br4Ae BerrlecrBeH-
nofi cocras[rrcruefi HaflprxeHr,u []rraH]rf, gJreK-

rpuvecrofi uenu o6uorrcu 3MfIT, rporopquo-
nanurofi BeulecrBeHHofi cocraenxroqefi lrMrre-
p:aHca o6uornu 3MIT, rrpu groM B KairecrBe
granosnoft BerLIrrHHbr HcflonByerc, rracrHoe or
AeJreHr,rfl AB)rx cooTBeTcTByrorrlkrx gTaJroHHbrx

lapaMerpoB uHnrr,rofi x BerrlecrBennofi cocras-
Jr.flrcqux ilMneAaHca o6uorxu 3MIIT, a B Kalre-
cTBe AaTqr,rKa ToKa r,rcnoJrb3yroT usnaepurenrHrrfi
rpauc([opr',rarop roKa.
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B Aaunou cuoco6e reunosofi 3arrllrrbl B

KarrecrBe Su:uuecrofi BeJrr{rrr.rHbr, xapaKTepr{3y-
rorqefi BeJrHqHHy HarpeBa o6uorru 3MfIT, nc-
rroJrb3)rror, Saxruvecru, pa3Hocrb Qas rraexAy

BeKTopaMH Harrp{xeHr,rfl }r roKa, gasucgqefi or
BeJrlrqHH arrusnofi r n peaKTr,rBsofi r cocTaBJrr-

rcIrlux I,IMrIeAaHca o6uorxu, rrucreHHrre 3Harre-

HI.{.'I KOTOpbrX, B CBOK) OqepeAb, OAHO3HaqHO

onpeAeJrrrorcfl BeJrr{qnHoft uarpena erofi o6rrror-
ru. Taxuu o6pasou, BeJrHquHa BbrxoAHoro Ar,ra-
rHocrntrecxoro crrrH,ura frBilfferc rfynxqueft
TeMneparyprr o6uorxu, rrro no3BoJrrer rrpla ee

yBerr.rrreHur.r Bbrrrre sa4auuofi graronnofi seru-
uuuofi, rpoflopquonanrnofi Ao[ycrr.rMoMy npe-

AenEHoMy 3HarreHuro neperpeBa o6uorru, o6ec-
[eqI,ITb TennOByIO 3auILITy [yreM OTKJIIOqeHLIf,

3MIIT or nHraHH,
Cuoco6 rro.flcHflerc, rreprexaMrd na Qur.

l-5, rge:
- na r!ur. I npuregena Symqzonutbmu

cxeMa, fiorcHf,rorqarr npr,rHllufl pa6orlr HoBoro
cnoco6a reurosofi 3arrllrrbr o6rvrorox greKTpuqe-

cKr{x Marur{H repeMeHHoro roxa (3MnT);
- ua fiur. 2 rpzne4eua [puHur,ruuaJrbHrur

6ror-cxenaa ycrpoilcraa AJr{ peiurrrgarlwr [peA-
JroxeHuoro cnoco6a;

- ua $ur. 3 npune4eua o6o6qeuuas 6rox-
cxeMa Bxrroqenujr SMIIT;

- ua $ur. 4 npune4eua BeKropHaJr Ar.ra-
rpaMMa uanprxeuufi;

- na $ur. 5 upuaegena rpauci[opMr{po-
BaHHaff BeKTOpHa' ArrarpaMMa nanprxenufi .

Ha ueprexax tpur. I rpr{Hrrbr cJreAyroqrae
ycJroBHble o6ogua.reuflq:

TT - ttav,epurenurrrfi rpaucQoprr.rarop ro-
KA;

I,III - ucroqHuK rrr.rraHr,rr;

U ; 0o - HanprxeHrae nuraHr.rr gneK-

rpnuecxofi qenu o6uorru SMfIT r.r BbrxoAHoe
HarpcxeHr.re H3MepnrenbHoro rpaHc(f op*raropa
TOKa, COOTBeTCTBeHHO;

Ukn - uepnuft uu$opuaqr.ronnufi curHzur

B Br{Ae unuuofi cocraBn rouleft naupaxeulr.a
rruraHuf, greKTpr.rqecrofi qeuu o6uorxra 3M[IT,
flponoprruoHamHrrfi unnnaofi cocrasrrroqefi x
HMrreAaHca o6naorxu 3MfIT;

(/*. - nropoft nuQoprr,raquonuufi clrrHirn B

sLIAe Aeficrsurenrnofi cocraBJrrrcqefi uaupaxe-
HUfr, rwffauy:ff, enerrpu.recxofi qenfi o6uorru
3M[IT, flporlopqlronaaruufi neulecrseHHofi
cocraBJrrrouefi R uune.qanca o6uomra SMIIT;

8

U^lU*": xlr - anaruocrrn.recxufi cI{rHUI

B Br,rAe oTHorrreHlrfl BerIlqI,IH flepBoro H BToporo
unQoprraaqr,roHHsrx clrrnilnoB;

x sl r s - graJIoHHarI BeJII,IulIHa AllarHocruqe-
cKoro cr{rHaJra B Br.rAe oTHorueHr{f, gTaJroHHbrX

3Ha.reHrfi usunaofi X3 H BerrtecrseHHofi R3 co-
craBJrrroulux r{M[eAaHca o6MorKr.r 3MIIT.

Ha .reprexax $ur.2 rpr.rHrrbr cJreAyroque
ycnoBHrre o6ogna.{eHur:

I - uctoquuK rrr{raHr{f, o6uorxn SMIIT;
2 - o6naorxa 9MIIT, ucnonmyeMaf, B Ka-

IICCTBE TEPMOAATqUKA;

3 - ucnorururenrnrrfi gJreMeHT (ycrpofi-
crBo KoMMyraqnu 3M[IT);

4 - Aarqnx rora B Br,rAe r8Mepr,rreJrbHoro
rpaHc$opr*.raropa roxa (TT) ;

5 - upeo6pasoBareJrb roKa B HarrprxeHr.re;
6 - arrenroatop-perlrcrparop;
7 - (pasonpauarerrb;
8 r,r 9 - cr,rHxpouHhre Aererropbr coorBer-

crBeHHo cun$aauofi r,r KBaAparypnofi cocrasrs-
rcqrtx HaflprxeHr,r s, nvfiaunfl, SMIIT;

10 - Aenurenb AByx curHirJroB (rorouer-
pruecrufi upeo6pasooareJrb c uuSponuu Bbrxo-

AOM);
1 I - uu<[ponofi rounaparop;
12 - 6nox 3a.uaHr.rf, ypoBur KoMlapaqulr;
13 - $opr"rupoBareJrb )mpaBJrrroqero crr-

HAJIA.

Ha ueprexax $ur. 3 npnuxru cJreAyrour{e
ycnoBHble o6osHaseHus:

1 - ucroqHr{K [r,rrarouero cereBoro
HaqprrxeHr.rr;

2 - o6uorra craropa 3MIIT;
3 - ynpaanreMoe ycrpoficrso KoMrvryra-

quu;
F, - ynpaauloutufi clrrHaur, floAKrroqarc-

unfi mu orxrroqaroruufi SMIIT K r.rcrorrHr,rKy

nr,rTaroqero ceTeBoro HarrprxeHr{fl .

Cnoco6 peiurr{3yercr cneAyroqurrr o6pa-
soiu (Sur. 1).

flepeuenuoe [[rraroqee HarprlreHwe U
rtoAaerc.s ua o6uorry 3M[IT, nocJreAoBareJrbHo

roropofi [oAK[rorreH Aartrr,rK ToKa B B]rAe r,BMe-

pl{reJrbHoro rpaucQopuaropa ma TT.
IIpu rroMoulln H3Mep[rerbHoro rpaHc-

if oprr.raropa roKa perucrplrpyror ererrpuuecruft
curHarr lJo, coKepxauluft r,rut[opuaqurc, o rra-

paMErpax greKTprdqecKoro roKa B greKTpr,rqe-

croft qenn o6uorru 9MIIT.



2263

9
Tenrosas 3arur.rra o6uorxu 3MIIT ocy-

uIecTBI.rIeTC.n IOCpeACTBOM BbI[OJrHeHr.r' CneAy-

rcqux rporreAyp ($nr. l):
1) n neprorra r.BMepr.{TeJrbHoM KaHiure BLr-

rronH.flror npoqeAypy orpeAeJreHr4fl nepBoro
rausoprraaqraoHHoro c?rrHaJra B Br,rAe unuuofi
cocrannlrorqefi Ubn Harrprxeur,lfi rryffaHus.

3reKTpr,rqecxofi qenn o6uorru 3MlT. YragaH-
HyIo rpoqeAypy ocyulecrBJlffIor nyreM repe-

MHoxeHr.r, HanprxeHr,r fl rrura*vrs, U orerrpuue-
cxofi qenu o6uorrcn SMIIT c gJreKTpr{qecKr{M

crrrHaJroM .{arrllrKa roxa Un (r. e. nuuoJrrurror

cuu$a:noe cr,rHxpoHHoe AereKTr.rpoBaHr.re r{ no-
JryqarcT neprufi cHrHilrr, [pouopquonalrnrrfi
unuuofi cocraBJrflrorqefi X uuneAanca o6uorru
3MnT).

2) no nropoM v3Mepr.rreJrbHoM KaHiure BEr-

rroJrHflror [porleAypy onpeAeJreHrilr Broporo r,rH-

Qoprrlaur,rouHoro cr{rHaJra B Br.rAe seulecrseHHofi

cocraonarcrqefi U*" Halp",rxeHr.r, rrrralavs.

sileKTpr{qecrofi qeun o6ruorxu 3MIIT. rftr sro-
ro ocylqecrBJrrK)r $asoeufi cABr,rr Harrp.,rxeHr{.,r

(Jr, rua nlL orttocurenbHo ero ucxoAHoro Saso-
BOIO COCTOfi,JTLA yr nepeMHOXarOT HaflpflKeHr.re

[IrraHr{.f, U slerrpr.recrofi qenla o6uorru
SMIIT c uoJryqeHHunr npeo6pa3oBaHHbrM cr{r-
HiuroM c TT (r. e. BbrloJrHrror KBaApaq/puoe
cLIHXpOHHOe AeTeKTHpOBAIJ}d9 V [OJryrraIOT BTO-

pofi curnan, [po[oprluonanrnrrfi nerqecrnenuoft
cocraBrsroulefi R uuneganca o6uorrlr 3MIIT).

3) $oprraupyror AprarHoctu.recxzfi curHnJr

B Br,rAe orHorueHru BeJIrrrr{H flepBoro Uh, v
BToporo U*" un<lopMarlrroHHbrx cr{rHEUroB, rro-

rytraf, npu oroM cnrHzur, [polopquouaarnnfi
ornoruennro x /r.

4) nonyrenHoe 3Har{eHHe Ar,rarHocruqe-
cKoro crrrHiura, flponopqaoHturbHoro XlR, cpas-
HHBarcr c ero gTiuroHnofi renu.ruuoi x31ry, xo-
ropyro tfoprr,rupyror 3apaHee B Br,rAe orHorrreHr{.rr
gTanoHHhlx sHa.reHufi unuuofi .rs r{ B€rrlocrBeH-
nofi t3 cocraBJrf,rculrax HMrIeAaHca o6uorrrn
9MIIT. Ecnu noryrennrrfi paeuocrnrrfi crrHur
npeBbrrrraer npegnucannufi repxuufi npeAeJr,

Aonycrr,rMbrfi no ycloBr{f,M Harpesa o6Morru
3MIIT, ro tfopuupyror cr,rruaJr Ha orrrrcqeHr,re
SMflT or rrr{raHurr.

Paccuorpuu B cr.rereMHoM LI3JIoxeHr.ru

o6ocuonanue cyrrlHocril [peAJlaraeMoro HoBoro
cnoco6a renJloBoro KorrrpoJl IBMepeHrrJr co-

10

craBJr.f,roruux flonHoro coflporr,rBnenn.s o6uorxu
craropa 3MfIT.

Cxeuy BKlrrcqeHlrf, SMIIT B nr,rrarouyr)
gJreKTpOCerb MOXHO npeAcraBHrb B Br{Ae Hepa3-

BerBJreHHofi rlenu cr.rHycor.{AanbHoro rora (Om.
3).

Vzueprrr^ Haupf,xeur{ e rfilTamnr^ o6uorxlr
SMIIT n roK B rlerr grofi o6MorKr.r, MoxHo
orrpeAeJrr{Tb ee HMneAaHc, BocuoJlb3oBaBurl4cb

cneAyrour,rM BbrpaxeHr{eM :

UdV,
=Yr,, =zda =r* ix, (l)2 =Y=I lriw t

r1e (J u / - roumeKcHbre .qeficrsyroqrde 3Ha-
qeHus HartpsxeHu.a rr roKa B.qerur o6uorrur; yy
- yron MexAy BeKropoM U n aerqecrneunoii

ocbro Ha KoMrrJreKcuofi ntocxocrili \tr - yroJl
;-MexAy BeKropoM / r{ BerrlecTBeHrro[ ocEro Ha

KoMnJreKcHofi urocrocrfi; q: Vu- Vr - yroJr

(paruocrr (pa:) laexgy BeKropaMr.r U vr i; , -
aKTuBHafl cocraBJrrrculile uMleAauca o6uorxn
3MIIT; x : @.L - pearTr.rBHar cocraBJrf,rorque

rMreAaHca o6uorxu SMIIT; ro - quKrrqecxar
rracrora Hanpf,xeHue rrilTa:ailfl. o6uorru SMIIT;
L : F(p, {Q,\) - rdHAyKrHBHocrb o6ruorru
SMIIT; Ir - MarHurHarr npoHr,rqaeMocrb Marepr{-
ara o6uorxu 3MIIT; {Q} - na6op KoHcrpyK-
rHBHbrx [apaMerpoB o6iraorru u cauofi 9MIIT.

[tt auatmsa oco6eHHocrefi $usuuecrcux
[poqeccoB, nponcxoArrrlux B paccMarpuraenaofi
gJloKTp[qecxofi qenu, rrocrporlM coorBercrBy-
tot{yrc BeKToprryrc Ar{arpaMMy nanprxeunfi na
KoMrureKcHofi nnocxocrra (Qur. 4).

B coorsercrBrru c (1) u Qur. 3 uoxeu ga-

flrrcarb cJreAyroqee ypaBHeHpre qenu:

U=i.2=i.r+j.i.x=(J,+(Jr, (2)

rAe Uo=i,, - Harp.rxeHue Ha BHyrpeHHeM

aKrrrBHoM conporr,rBneHr{H o6uorxr.r 9MfIT;
(J 

r= i .i .x - HanprxeHr{e Ha BHyrpeHHeM peaK-

rr,rBHoM corrporr,rBJresuu o6uorxN 3M[IT.
CosrvrecruM BeKTop roKa gneKTpil'{ecxofi

qelIr c Ber.qecrBeHHofi ocrro KoopAilHar Ha KoM-

nnercnoft rurocKocrr.r (Qur. 5).

t
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lt
kls aman:asa BbrpaxeHu, (2) u $nr. 5 cae-

Ayer, qro ,,pu coBMer{eHr{}r BeKropa ,ora i c
BeulecrBeuHofi ocsro KoopAr,rHar xorrannercnofi

IulocKocrr{ BeKTop U Haflp.f,xeHu, trfiTanfifl,
ycJIoBHO MO)I(HO pa3JIOXr,rTb nO OTHOrueHr,rIO K

$are rora / ua cnH$a3Hyro (seIrtecrgerrHyro)

Uc =Us" t4 KBaAparypr{yrc (uuurvryro)

U x =f/oo cocrasJrrroruue:

lJ :(J. cosp+ j .U . strtg -
(/*.* j'U^=I'r+ j'I'x' (3)

rrpr.r 3roM Uo =U rui U p= j.Un.

Cre4yer orMerr{rb, rrro yAeJrbuoe coupo-
rr.rBJreHlre MarepuaJra o6uorrra 9MIIT frBlnfletcfl.
rbFmquefi roMreparypbr r.r B nunefinou npu-
6ruxenun orrpeAenrercr 3aBr,rcr,rMocrEro BrrAa:

p: po.lL+ao.(f -4)1, (4)

rAe p0 U dp - yAeJIbHOe COnpOTI{BneHI{e I,I TeMIIe-
parypuufi xosQ$nqueHr yAeJrbHoro conpornB-
JIeHUs, OTHeCeHHbre K HaqiUIy TeMlepaTypHoro

AI,Ia[a3OHa Toi P - yAenEHoe conporr,rBJreHr,re npr4
renneparype ?.

B caorc oqepeAb I{3BecrHo, rITo Anfl I,IH-

AyKTr{BHocrr,r .L o6rraorxu oAHr{M rrs rrapaMerpoB,

3aBr,rcflIrlr,rM oT TeMnepaTypbl, ,BJrreTcfl ll, Nts
KOTOpOTO CyqecrByer cJreAyroqiu 3aBlrcr{MocTE:

lt= lto.ll-qr.(T -T)), (5)

r(e po V dp - MarHI.ITHa.fl [pOHI,IqaeMOCTb II reM-
neparypHrrfi xos$(puqueHr MarHurHofi upoxu-
IIaeMOCTlr, OTHeCeHHLTe K HaqilJry TeMfleparyp-
Horo Ar{ala3oHa Ie; p - MarHr.rrHaJ{ rrpoHrrrlae-
Mocrb, rrpu reMneparype L

Baxnunr f,BJrflercfl ro:r $axr, qro r43 Bbr-
paxeHufi (a) n (5) crreAyer Saxr uanuvufl, pa3-
HOHarrpaBJreHHbrx TpeHAoB B rr3MeHeHr4flX r il x
npu oo:4eficrBvrv Ha sru lapaMerpbr xole6asufi
reMrreparypbr.

B coorrercrBlrn c BbrpaxeHuerrr (3) n cae-
JIAHHbIMH BbIIIIE 3AMEqAHUf,MH MO}I(HO CACJIATb

BbIBoA o roM, qro ruo6oe H3MeHeHlre arrusHofi r
r4Jrr{ peaKTusHofi x cocraBJr.,rrcqefi uuneAauca

12

o6uorru SMIIT rpn r.BMeHeHr.re reMneparypbr
o6uorxu Bhr3oBer coorBercrByrorrlee r{3MeHeHue

yrra q MexAy BeKropaMr,r U u I Ha KoMrrrreKc-

nofi ulocxocru.
I,Iurrnru cJroBaMr,r MexAy yrnoM q r,r reM-

ueparypofi 7 o6uorxu SMIIT cyrqecrByer .rrB-

nar SynxqlroHaJrEHar 3aBr.rcuMocrb, o[peAeJr.fl e-
Maf, cooTHorrreHl,reM MexAy.r u r:

ft
q=ar$gyy= arctgl = F(T). (6)

Uo" -r

IIpn usueHeHr{r,r reMreparypbr 7 xoHeq

BeKTopa (J 6yrcr nepeMerrlarbc.f, Ha KoMrrJreKc-

uofi nnocxocrr, rro oKpyxHocrb paAr,ryca R: U:
const c rIeHTpoM B TorrKe 0 u saHuMarb rroJroxe-
HLIe, COOTBeTCTByIOUIee OTHOIIIeHIIO U*|U".
flpnueu H€uluque B lr3MeHeHlrrx r il x IIoA Bo3-

.[eficrB[eM TeMrrepar]pbl pa3HoHarrpaBneHHbrx

TpeHAoB o6ecne.rur B coorBercrnnu c (8) cyqe-
cTBeHHhre lI3MeHeHr{, g.

Hs nupaxeuufi (3) u (6) rra,{Ho, rrro .ryrf,
perrreHn.f, nocraBJreHHoit zagauu, T. e. AJr{ KoH-
rpoJu reMreparypu o6uorxr.r 3MIIT, Aocra-
rotrHo perucrpr{poBarb cocrorHr,re pirHocru Qas

q MexAy BeKropaMr.r U u l. I4cuonrsyr cun-
xpoHr.r3arlfiro o6pa6omu curHaJroB no Sase roxa
B HepillBeTBrenuofi rlerru, MoxHo alnapaTHbrMu
cpeAcrBaMu perucTpr{poBarb geficrryoque
3HaqeHr.r, KBarr,parypHoit U6 r.r cllu$asuoil 

.Un"
cocTaBJlflrorqux HarrprxeHlrfl rfiiTannfl, u, a

3HaqHT, r,r onpeAenrrTB TeKyrrlee 3H89OHr4O (p; :
F(T;) c rleJrbro o6ecneqeuu.s reurosofi 3aulr{rbr
3MIIT. @arrnqecru perrb rrAer o Bo3MoxHocrn
peaJrrrcarrur,r HoBoro $asonoro MeroAa KoHTpont
reMrreparypn o6uorxu 3MIIT.

,{nx ocyuecrBJreHr.r, paccMarpraBaeMoro
MeroAa KoHTponfl reMneparyp;r o6uorrn
SMIIT [peAJraraercf, coorBercmyroqufi aapu-
aHr crpyKTypsofi 6lox-cxeMbr ycrpoficrna reu-
ronoft 3arqr.rrbr SMIIT (Qur. 2). Paccuorputr
oco6eunocra SyHxquoulrpoBaHr{fl [peAJrarae-
Moro ycrpoficrna rennosofi 3arrlr.rrbr.

B ucxo4nyro Hepa3BerBJrennofi qefir cu-
HycollAaJrbHoro ToKa B KaqecTBe .qaTrrr,rKa SreK-
TpnqecKoro rora 4o6auleu TT, IrcMepr{TeJrbHa.f,

IIII,IHa KOTOpO|O rlepe3 COOTBeTCTByTOUII.Ie KOH-

raKrnbre piBleMBr a u b 3aMbrKaer oreKTpr.rqe-

cKyro qerrb.
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l3
flpu ararcueHr.rr ycrpoficrso KoMr\q/rarllrr

3 cuHycor.rAaJrbHoe HalprxeHrre [rrraHr,rfl

u =U m. sin(a, + ttlu) c coorBercrByrcqr.rM

KOMIUIEKCHhIM 3HAIICHUEM HA[P'XEHI,I,'
(J=(Jdv' B 3aMKr{yrofi enerrpuuecrofi qeun
BO3HI.IKAET onerrpuuecxufi roK

; = l, .sin( aX +V r) c coorBercrByroqr.rM

KoM[JreKcHErM 3HaqeHr,reM ToKa i = 1riv, ,

I,buepurclrnoft o6uotrofi I4TT peru-

crpupyercfl rox .I' =Krr../, xoroprrfi nocpeg-

crBoM 6lora 5 upeo6pasyerc.rr B Hafiprxenr.re:

(J* = M' .i* = M' ,Ko. i , (7)

rge K77 - roerfQnqrnenr rpancSoprr,raqnn HTT;
M 

* 
- paslvrepnufi xoss $uqlreHr.

YcnosHo (rnpryarrruo) couuecu.rM BetrIe-
crBeHrryro ocb KoMrrJrexcsofi nJrocKocrr{ c BeK-

I
ropoM ,l . B grorr,r cnfrae l,IcxoAHal.f, BeKropHaf,
AlrarpaMMa Harp.rrxeHr,rfi (Qur. 4) npeo6pa:yer-
cx n pa6ouyrc BeKTopryro A[rarpaMMy rratrpffKe-
ttuft (Qur. 5) na yxe rpaHclpoprr.rupoaannofi
KoMIUreKcHofi rrnocroctu.

Tenepr oc)fiuecrBr.rM aflraparrryrc peaJrrr-
3allruo uoly.rennofi rpanct[opuuporauHofi rou-
nnerurofi nJrocKocru. ,(rx eroro Qasy eaexrpr,r-
rrecKoro clrrHaJra c 6loxa 5 6yaerra cqr,rrarb coB-
naAarcqefi c BeulecrBennofi ocuo rpauc$opuu-
ponaurofi KoMrrrrexcHofi ulocxocru, a Sasy sro-
ro xe 9lleKTpuqecKoro crrHafia, r.EMeHeHHyro
[ocpeAcrBoM KBaAparypuoro Qasoepaqarcm 7
ua nlZ, [ocqr,rraeM coBuaAaroqefi c uuulrofi
ocbro rpauc<poprrauponauHofi xounnerurofi
IINOCKOCTI,I.

B srou cnfrae greKTpuqecrnfi crrnan c
6loxa 5 6yger npeAcraBJrmr co6ofi cransasnoe
onopHoe HanpflxeHHe AJrf, Cr{HxpoHHOrO AeTeK-
ropa 9:

uoc : U*o"- cos(ax + t//o).

B csorc oqepeAb, greKTpr.rqecxufi cnrHal c

Qasorpaqarets 7 MoxHo rrpunrrb B KaqecrBe
KBaApaTypHoro ouopHoro HaflprxeHr,r, AJrr cr{H-
xpouHoro gerexropa 8:

ilor< : U*o*. sin(at + r//).

t4
B noryueHnbrx BhrpaxeHx.lrx pe flBilxercs

(pasofi onopHbrx HanprxeHr,rft, cunxponu3r.rpo-
saHHoft c $asofi \+/1 rora 3reKTpr,rqecxofi qenu.

!.ls KoopAr{Har rpauc$opnazponauuofi
KoMnJrexcHofi nnocrocrv MoxeM 3arrucarb:

rJ =(/de; i =1. (S)

@axrr.rqecxrE cilHxpoHrrBre 4erexropu 8 ll
9 son rcrcr KorepeuTHbrrran upeo6pa3oBareJrrMr.r,
ocyrqecrBJurroq[x ouepaquu nepeMHoxeHr,r,
BxoAHoro raHQoprrlauraouHoro curHarra c BxoA-
HbrM o[opHbrM Ha[prxeHr.reM c nocuegyrorqefi
nugxoqacroruofi Qunsrpaquefi [oJry-r{eHHoro
[ocJre [epeMHoxeHr.r.f, cr,rrHaJra.

B coornercrBlrr{ c (8) 6aor 6 uacura6u-
pyeT nr,rraroulee ceTeBoe Ha[p.f,XeH]re

u=U^-sn(a+cp) to ypoBHf,

tt' = Rr'U 
^'sn(a+p), rotopoe 3areM [o,rla-

erctr Ha nn$opuaquoHHbre BxoAEr clrHxpoHHErx

AereKTopoB 8 u 9, rAe r{ npoucxoAr,rr ero neo6-
xoAr,rMoe npeo6pasoraHr,re, B peyJrErare Koro-
poro Ha BErxoAe cr{HxpoHHErx AereKTopoa 8 H 9
nonyqaeM cJreAyrcull{e COOrBeTCTByrcrrIHe Cr,rr-
HEIJIbI:

Ut^ = K* . K, .U * .stnQyo - g) ,
(/*, : Rq . R, .U..aos(t//o - (p) , (9)

r4e Un fi Un" - cooTBeTcTBeHHo KBaApaTypHaJr r.r

cunSaanar cocraBJrrroqrre Hafipflxeur{r flrrra-
uut; RKs 11 Kca - xos<$Qnqueurn npeo6pa3oBa-
Hr,r.f, coorBErcTBeHHo KBa(paTypHOro clrHxpoH-
Horo Aereroopa 8 u cuuQasnoro cr.ruxpoHHoro
AereKropa 9; Ru - rosr[<[nqueHr Macrrrra6upo-
BaHrrf, 6aora 6.

Enorou 10 ocyuecrBJrf,erc, npeo6paso-
BaHUe BXOAHbTX CI,IrHaJrOB ug U uy UyreM Bbr-
rrr{cJr}rreJrbHofi upoqea}pbr B cooTBercrBr,ru c
BbrpaxeHneM:

@(q)=*"rh. (10)

Kporvre roro, 6lororr,r l0 Ao[oJrHr,rrenbHo
ocyqecrBn.f, erclt oreparln, aHaJroro-qr,rQponoro
upeo6pasonaHu.a @(g):
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B 4anruefiureM cr4rHiur D uocrynaer Ha
nxo4 6noxa 13, rcoropufi s gasucuMocrlr or co-
croflHn.f, cr,rrHirJra D {oprvrnpyer neo6xo4nurrfi
ynpaBJrrloqrafi cursal 4nx ycrpoftcrBa KoMMy-
raquu 3.

flpn rcpurnqecrofi cvrrya\uv, KorAa ypo-
BeHb BbrxoAHoro curHaJla 6noxa ll D =1, r. e.
reMrreparypa reperpeBa o6uorru Inpeauruaer

@opMyna uro6pereHr{fl
Cnoco6 rennosoft 3arrrr,rrbr o6uorxu sler-

tplruecxofi MarrrlrHbr rrepeMeHHoro ToKa
(3MIIT), 3aKrroqaroquitcq s roM, rrro Aarqr,rKoM
ToKa perr{crpupyror enerrpuvecrnfi cr{rH€ur,
coAepxarurrfi un$opuaqurc o [apaMerpax gneK-

TpuqecKoro ToKa B SneKTpr.rqecxofi qenu o6uor-
rcz 3M[IT, perucrpr{pyror oneKrpr.r.recxufi cur-
HaJr B Br{Ae HarrpflxeHr.rs. nr4Ta}Jldfl. gJreKTpr{qe-

t6
.qo[ycrr,rMoe 3HaqeHr,re I*, 6lox 3 orxruo.raer
3MIIT or r.rcrorrHr,rra cereBoro HarrprxeHr.r.fl,

rpeAorBparqiur reM caMbrM anapuftuyro curya-
qr.rro Ha 3KcrrJryaTr.rpyeMoM gJreKTpoTexHHqecKoM

o6opy.uorauru.
flpe4roxeuunfi cuoco6 reurosofi 3arqu-

ru o6uorrr.r 3MIIT o6ecue.rusaer yflpoqeHr{e
ero flpaKrr.{.{ecxofi peanil3aw4u 3a cqer orcyr-
oTBH.I U3MepilTeJIbHOrO IIJyHTa, BKITOT{eHHOrO

[ocJre,(oBareJrbHo o6uorxe 3M[IT. Kporrle roro,
ero o6ecnetrr.rBaer orcyrcrBr,re HapyrreHr,rfl pe-
xuua pa6orrr gneKTpr,rqecrofi MarurrHbr r,r orcyr-
cTBI,Ie AOnOJTHI{TeJTLHbIX [OTepb MOrrIHOCTr,r B

I{3Mepr,rTeJrbHoM trryHTe.

flpe4loxeunrrfi cnoco6 renrosoi 3arulr-
ru o6uorxu SMfIT o6ecuequsaer noBbrrxeHr,re
ToqHocrrr I,r HaAexHocrlr rerrJloBofi saItll,rrH sa
crreT HuurHqr{.f, pa3HoHarrpaBJreHHbrx TpeHAoB B

H3MeHeHHrx r u x rtpr nos4eficroun Ha :.ru ila-
paMerpbr xole6auufi reM[eparypbr.

Bce gro [oBbrrrraer HaAexHocrb pa6orn
rcefi cucreubl B rIeJIoM.

Cne4yer orMsrrrrb, rrro npeAroxennrrfi
cnoco6 renrosofi 3arrlnrbr Moryr 6rrru nprue-
HeHbr He roJrbKo rus 3M[T, Ho r{ AJr, 3arrlr{Tbr
nro6oro Apyroro slexrpoo6opyAoBaHr{, repe-
MeHHoro rora, Haflpr.rMep, rpauc$opuaropoB,
peaKTopoB, gJIeKTpOMarHr.rToB H T. rr.

crofi qenu o6uorxu 3MilT, Qoprraupyror uep-
suir u nropofi uu$oprraaqnoHHbre KaHaJrhr, rro-
cpeAcrBoM Koropbrx npeo6pasyror perncrprrpy-
eMbre 3JreKTpr..rqecKfie crrrHaurLr u ([oprranpyror
coorBercrBeuno ueprrrfi u r:ropofi un$opuaqr-
oHHEIe CLII HaJIbI, $oprr,flrpylor AIIaIHOCTI,ITIeCXUfi
cr,rrHaJl B BtrAe OTHOTXeHI4JT BeII,Iq[H BTOpOTO H
nepBoro r,ruQoprr,raqraoHHbrx curHiuroB, IIon1r.{eH-
HOe 3HaqeH[e AuafHocT]rqecKoro cr,rfHaJra cpaB-

l5

o:[o1p1]-+ @r(nt fs), (11)

rqe (D - oreparop auiuroro-uu$poaoro npeo6pa-
3oBaHlrr; nlfg - $ynrqu.f, Ar.rcKperHoro BpeMeHr{,

fg - 9;aCTOra AI,ICKp0TI{3aIIu}I C}IrHrUIa, n = 0, t,
2,.,, .

C osrxo4a 6loxa 10 qnQponofi curnan
@4@lffl:F(I) nocrynaer ua 6lor ll, roropufi
cpaBHrrBaer @4\nlffi:F(f) c sagauubrM 3riuroH-
HbrM 3HarreHueu @'4\nlfa):f Q), BbrAaBaeMbrM
6roxor'r 12.

IIo pe3yJrbraraM orreparlflu cpaBHeHr.r,
6lorou 11 nslpa6arErBaercr 6uuapuufi D cur-
HrrJr )poBrur roruqecKoro 0 uau l, HcxoA.f, r.rs

cJreAyrcrqrx yclonnfi:

o =[r,ryn@a@l 
-ft) > @.u (nl f,

[0,.rr, @u@t l-n) <@. a@l fo

)' 
02)

).



l7
HI,IBAIOT C ETO STIUIOHHOfi BENHTIUHOfi N ECilVT

gror cr.rrHzlJr rrpeBbruraer npeArrr{caHHufi oepx-
unfi npe4er, Aonycrr,rMufi no ycJroBr,rflM HarpeBa
o6norxu 3MIIT, $opruupylor cprrHaJr Ha or-
KJrroireHrre SMIIT oT rrr{TaHr.rf,, o r r r,r ir a rc-
Iq u fi c f, TeM, rrro B rtepBorr,r unSoprraarlr{oHHoM

KaHa"Jre HanprxeHH e ilvTaIJ^I/,s. gneKTplrqecKofi

rIe[H o6Morxu 3M[IT [epeMHoxaror c cr{rHa-
JroM AaTqr.rKa ToKa, $oprtaupyr TeM caMbrM nep-
aufi r,rHQopuaquouurrfi cr{rHirJr B Br,rAe vrsuuofi
cocraBJrrroqefi uanprxeHr,rfl rrlrraHr.r, gneKTpra-

.recxofi qeuu o6uorrcra 3MIIT, rporopquoHaJrB-
soil rr.ruuuofi cograsnxrcruefi uuneAaHca o6Mor-
rcn 3MIIT, Bo BropoM unooprr.laqNoHHoM KaHzrJre

l,rcxoAuufi cHrHuIJr c Aarr{HKa rora [ocpeAcrBoM
KBaAparypHoro Qaaorpaqarenx npeo6pasyror

18

rqrreM Qasoooro cABura na r/2 orHoclrreJbHo
ero HcxoAHoro Qasororo cocro.rrHurr, HanpDKe-
Hr,re ilurannfl. greKTpuqecxofi qenlr o6uorxr.r
craropa SMIIT repeMHoxaror c npeo6pasorau-
HErM cr,rrHilJrona, Sopnupyfl reM caMbrM BTopofi
ranQopuaquosuufi c[rHaJr B BHAe BerrlecrBeH-
noft coctasnqlouefi Ha[prxeHr,rJr rrrlraHu, gJreK-

rpuuecrofi qenlr o6naorrcn 9MfIT, rporoprlno-
naarHofi BerrlecrBeHHofi cocraBrrrcqeft HM[e-

AaHca o6uorxu 3M[IT, npr,r sroM B KaqecrBe
granonuofi BeJrrrlII{HbI HcrroJrr3yerc.f, tracrHoe or
AeJreHr,r, AB)rx cooTBeTcTByrorqux 9TiuroHHLrx
[apaMerpoB unurrofi r{ BerrlecrBeHnofi cocras-
Jr{roqux r,rM[eAaHca o6uorrcu 3M[T, a B Karre-

cTBe AaTrrr,rKa ToKa r,rclonByroT t43Mepr,rTelrusrfi
rpaucQopnaarop roKa.

Cnoco6 renroaofi 3arrlrrrbr o6rrrorxu
gneKTp[qecxofi nranrltrbr uepeMeHHoro roKa
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Brrnyuleuo orAeJroM no.qroroBKrr o$uquarsnsrx u3Aasnfi

Cnoco6 rernoBofi 3arur{rbr o6uorru
grexTp[qecxofi uaruusbr [epeMeHHoro roKa

+j

focyAapcrnenHoe areHTcrBo HHTeJIJIeKryaJIrnofi co6crseuHocrlr n lrunoraqnfi
upr.r Ka6r.rnere Muur.rcrpon Kuprurcxofi Pecny6auru (Knpruanareur)
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