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B HACTORWEW OpOUNPE NOMEMEHH OCHOBHHE TEXHWie~
CHUWE J3IHHHE M XAPEKTE PRCTUKM TONeBHX TPAH3UCTOPOR
Tynop 2M103 » KNIO3, BHIYCHAEMHX 0T€YECTEEHHON
NPOMHUNEHIOCTEI,.

063 T#Na TPIHIMCTOPOE MMERT MACHTWUHNE X3DPaK—
TEPHCTHKH. B Tex cnyuadax, KOTAQ B TEKCTE MWIW HA
pUCYyHKE 06O3HAUEH TOMBKO TPAHSNCTOP KMI03, crepy-
€T cynTaTh, YTO 810 B panﬂoﬂ Mepe OTHOCHTCA ¥ X
271103 coOTBETCTBYWIEA TPYNIL.

K103 BumycKawTCA E COOTEETCTBMN C 4Ty T®3.365.
000 TYI ¥ NpeaHasH3YeHW AN YCTROHCTE WWPOKOTO
MPUHCIeHNT .

21103 Bumyckaercs B cooTmeTcTEMM C YTY T03.365.
000 TV  nperH3anauesh ANA yCTPOHCTE CreUNanbHo=
TO MpUUMEHEHWA .

HacToswan Gpouxpa MOXET CAYKMTE CPIBOUHHM 10—
cofMeM, 0HI PICCUNTIHA HI WRpOKMA HPYT MHXEHEPHO-

of

TOXHUYCCKUX P! THYKOE ]
DAZIMOINEKTPORNEX YCTPOACTE ¥ MOXET GHTH TAKKE M0-
neanoil AnA CTYAEHTOE BY30B B TEXHUKYMOE .+

Tpouwpa e somerseT YTY u e QBT WPHANYECKOTO
npaEa Ha npeABABNEKWE PEKMAMAUNOMHHX npeTeHamil.




B zanbHefiuem Tekcre ® rpadukax NMPUHATH CHEZyoUMe  YCMOBHHE

0603HIUEHMA?
KDyTM3HI XapaKTEpMCTHKM - S 1. KPATKOE OMMUCAHUE KOHCTPYKUMHW, OCHOBHHE
HanpAKelMe HA OTOKE Uer SNEKTPUYECKUE TAPAMETPH ¥  XAPAKTEPRCTHKH

TIONEBWX TPAHSHCTOPOB THIOB 203 W KMIO3

TOK CTOKA ICT
HATIAKEHWE HA 33TBOPE Ug y TONEBHX TPAH3NCTOP
2MI03 w KOIO3

TOK 33TEOPA I3

HANPAKEHNE OTCEUKM Upre TloneBoit TPAHBUCTOP COCTOWT U3 NOMYNPOBOZHMKOEOT'O "ganana" ¢

HANpAKEHNE UYNOB Uyt OMPUECKWMY BHBOZAMY OT KAXOTO KOHUA. B KauecTBe MOMYMPOBOAHW-

SMiOCTH "3aTHOP-NOTOK" c Ka MCnonB3yeTcs kpemHuit. ¥ MONeEX TpaHawcTopos 2MI03 (KII03)
: L 31 KaHAT P ~THa, MOBTOMY er0 MPOBOWMOCTS OMPeAEAACTCR  HOCHTE-

guxocTs "3aTBOP-CTOK" Cac TAMM, WMEOWNMW TOTOKMTENBHNA 32pA7 - "Aupkauu". BuwEOZ, OT KO-

BMKOCTH "CTOK—~HCTOK" Cc-m TODOTO HOCHTENM HAURHAWT CHOH NYTh, HABHBAETCH "poroxou". Jpy-

TOli OMWUECKMl KOHTAKT, K KOTOPOMY "AHDKE'" WAYT, HA3HBAETCH

CORPOTWEISHHE KaKALL norokoM™, Cama MAacTHAKA (KPUCTANN) KPEMHPA, HeCyuas KaHam,

B "oTKpNTOM" COCTOAHUM rDTKp o6pasyer ¢ HM PN -NEPeXoA ¥ BHNOIHAET pord 3aTBOpa, (Cxe-
B "3aKPHTOM" COCTORHWN T3aKp 0€ yeTp KpueTama Ha puc.
I.I.
KOa(QPUUMEHT uyma Ky

Kanan B Tele KpucTamia o0pasyercs B 2 craguu. CHauama momy-
uaeTcs AMpQy3uwoHuA cmOM P -Tuma, 0GO3HAYEHHHA HA puc.LI KaK
"xapuas", Kapuas OTAENEH OT OCTANBHOTO KpUCTANRA p-N -NeEpexo-

ZoM. Ci "xanan" Qopuupy nocne BHOM  AnG-
Qy3un gocdopa B 5 NMBPANNENBHHX BEPXHMX 3TEOPEX N —~TUNd, 00~
pasywuux Takge p-n -TEDEXONH TONMBKO B CNOE Kapuaua. Bepxine
33THOPH MPOCTHPANTCH 38 OONACTE KPMAHE ¥ OCECMEUMBANT  OMiue-
CKMEe KOHTAKTH C OCTANBHOA yacThl Kpucrania, Taxmy OGpasoM,

BECH KGDMAH MATBD BEPXHMNR P HA 6 nacTe i,
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cTOK3. KaWIue ZABE COCEJHME OGMACTH COEAMHANTCA DPACOYMM  HAHI—
oM, OTD2HUYEHHHM C OZHOA CTOPOHH PR - NEPEXOAOM BepXHETo

33750pa, C APYTOi CTOPOHN—P—N - NEPEXOAOM KapMaRd.
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TpaH3ucTOpos KIIO3 ¥ 21103 2 gngyngTgEIS:

- OAHHA KPUCTINN KpPEM— .
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PaccMaTpuBaeuuit MPUCOD HMEET MHOTOKAHANBHYD CTPYKTYPYy ¥ CO-
cToRT B3 5 NAPANNEABHO COEAMHOHHMX RueeK. COCAWHEHWe BHIONHEHO
¢ TOMOSD BIDMMEUEROH NETALI3AURM, 00pasyoued OWRUECKhe  KOH-

6

TAKTH C 3 OGNACTANM MCTOKA ¥ 3 OCNACTAMN CTOKA. Ocranbuas
Y3CTH KPUCTANNA WIONMPOBAHA OT ANKMMHWEBHX AOPOKEK CIOEM ABY—
OKNCH KPEMHUA.

BHyTpeHHee yCTPOACTEBO TpaHamcTopa B kopnyce TO-IB nokasaHo
ua puc, 1.2, Kpucramn,wmenoupit pasmepn IxT MM, Npanasd K Merar—
NMUECKOMY OCHOBAHMD KOPNyca. C MOMOWBN TOHKMX 307OTHX NPOBO-
JIOUEK CTOK W WCTOK COEZAMHEHH C oupMy
OT KOpNnyca BHBOZAMM.

JInA TpWGOPOB B niacTMaccoBoM oopunchmn (pnc. I.3)  rommue
KPWCTAJN HAN3MBAKNTCA HA aonnuéﬂyw KOBapoBYR NEHTY ¥ nocne
PASBOAKM BHEOZOE WCTOK3 ¥ CTOKA NOABEPranTCH 3aMUBKE KoMmayH—
ZioM DKM ZnA 06pa30BAHMA NNACTMACCOBOTO KOPNyCa.

Jinsi nonyyeHwa GeCKODIYCHHX NPUGOPOE KPUCTAZNN NOABEPralnTCA

TBHOR 33WWTE ENAT Wiy CBWHLO-
CTEKNOM, X 31 npue
3010THE MPOBONOKH # KPUCTAIIN YNAKOBWEANTCHA B MPOMERYTOUHYH
Tapy.

Tapa, u306paKeHHas Ha puc. I.4, oGecneumsaeT BO3MOKHOCTH
NPOMEXYTOUHHX W3MEPEHNH MPUEODA Mepes MOCTAaHOBKO! B WHTEIpanb—
Hyb cXeuy, 3ra Tapa, W3TOTOBNEHHAR W3 CTEKNa ¥ METanna, He—
CKONBKO TPOMOBAKA, HO OGECHEUMBAET B TEXHONOTHYECKOM UMKIE TO-
KOBYI TPEHWDOBKY NPy MOBHUEHHOH TeMNepaType. E€ KOHCTPYKURA He
ABNAETCA OKOHYATENBHHM BADUAHTOM.

Tparaucropu 2M1103 n KINI03 mMenT xaHald ¢ P —NPOBOAUMOCTEN,
MO3TOMY NONAPHOCTH mnpﬁmeﬂun TNWTAHUA H3 er0 3NEKTPOASX NpoTH-—
BONIONOKHK T€M, K KOTODHM MH NPUBHKNN B MAMIOBHX CXeMaX.

B paGoTanmeM TPIH3MCTOPE HA CTOKE (MO OTHOWEHWO X  WCTOKY)
RONKHO OHTH TBHOR . Ha A
TOTOEUTENE WNEPEHWE OCHOBHNX ONEKTPWYECKUX NAPAMETPOB NDOW3-
BOAWICR NDW HANpAXeHWH Ha cToke -I10 B (MCTHTATENMBHMM  pexuM).
B peansHoli CXeMe HANPAKEHWE HA CTOKE MOXET OTNWYBTECA OT MCMH-

0 DeXuMa. BHO, HECKOMBKO APYTWM: GYAYT n
. 3 38 oT pexu-
MOB MUTAHWA MDUMEDHO MOTYT GWTH ONDPEAENEHH 1O XaPAKTEDPHCTHKAM.

TIP# HEOOXOAMMOCTY MOKHO MEHSTH MECTAMM BHEOAH "CTOK" ¥ "me—

TOK", T.k. 370 He HAPYWLAeT PacOTOCNOCOGHOCTH TPaH3WCTOPa. Of-
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. Anam HABNEHWE I B YYMHHX
Jaunax npy moAaue MONOKATENBHOTO CMENEHW HA JUPABNAOLYO  Cer- T
. | Uy=-058 Ler:]
[lpy MOHTaxe TPAH3NUCTOPOB 2II03 » KMIO3 B anmapaType HE 330~ 12
BaiiTe, YTO METANIPUECKUA KOPIyC TO-18 mueeT COEAMHEHUE C 33~ N
T
TBOPOM TPAH3UCTOPA. -g258
Tap mpy pacOTe B DEXMMAX 88
¥ YCMOBWAX, yxaaaﬁuux B YT¥, - He uexee 10000 4acos. n I |
| ! o6 46
v T
i +0,758 A —T]
OCHOBHHE BMeKTPUIECKMe MapaneTps 3 T
noneBux TpasancTopor 20103 u KALO3 + 058 = N7 -106
+0,758 \
T L

OnpcHBacMue B HACTOAWE Gpowope MONEBHE TPAHSWCTOPH 2 ne-
pUOZ Pa3PaCOTHY BHIYCKANWCEH MOA BpenesnaM wndpon TH-5.

Ha xopryce TDPAH3WCTOPA MAPKUPYETCH €ro TUN ¥ KAACCHOUKALNOH- Ppc. I.5. CemeiiGTBO CTOKOBHX # CTOK-3aTBOPHAA XB-
Haf Ipynna B COOTEETCTBRA C radn. I.4. PaKTCPRCTHER TPAHINCTOPOR HNI03E

[IpUNEpHHE CTATWZECKWE XAPAKTEPACTAKS ANA PASIMUMEX  ToymA
[ONeBHX TPAH3NWCTOPOB NOKA3AHW HA PUC. I.5-1.I2.

. B 7a6n. 1.2 NPUBOAATCA NMPEAENBHO-ZOMYCTHMHE PEMMME DHCIIYa—

T3li#M TPAHSUCTOPOR.
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Pyc. 1.8. CemelicTBO CTOKOBHX ¥ CTOK~33TBO]
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npt U, = -10 B NONEBHX TPAHINCTOPOB
er 21103

U",l 24 22 20 18 186 14 12 10 8 6 4 2 4
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. 1.I2. TpuMepkne BXOZHHE craanecxwe XapaKTe pu-
puc. L. p ng TpaH3ucTopos KIIO3 u 2] g
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. OTAMYKTENBHHE CBOACTBA il OCOBEHHOCTH
PUMEHEHWA TIONFBHX TPAHSUCTOPOB  THTOB
2II103 ¥ KNIo3

Hanpsixkenne npo6oa

B mpolecce OKCIYATAUMM BHCKTPOWHOK ANNAPATYPH MOTYT BOHM-
%aTh yCUOBPA, NPW KOTOPHX HA SMEKTPOZH TPAH3NCTOP  momazaer

3 BHBEATH NPOGOR yepe3 p-h -
nepexos (crToK-3aTBOP). Y TpanaucTopoR 2M1103 .u KINI03 npoGoit Mo-
XeT HACTYNHTH NPK CYMMODHOW HANDAXCHNW MeXZy BSATEOPOM B CTO-
xou>20 B.

NIpoGoii, KaK MPaEWI0, He BUBOAWT U3 CTPOA MONCEOH TPAH3UCTOP
ecny TOK MPOGOS OTPAHYEH CONPOTMEMCHWENM WCTOWHMKA. flocme npo-
00fi, B HODM3NBHOM pacouex pexuue, 27103 » KNI03 BoccTansBIMBa—
10T CBOR PaGOTOCNOCOGHOCTH, JTO CBOKCTEO TPIHBWCTOPOE C p-nh-ne-
PEXOZON ZIET WM GONBUOE TEC NCPCA TP P T
MO (y MOCNCAHEX EOBHEKHOBCKWE NPOOOS BCEPAI NMPMBOAMT K TRHOETN
TPUHAKCTOP ),

ORBAKO HAZO MOMKUTE, UTO NPOGON He GE3PPeficH, CTenens BIus-
HWA TIPOGOs HA MHPIMETPH Po OnpeAenseTes »
NPOZONKUTCABHOCTLH TOK?, BAYWETO NPW OTOM Yepes 3aTEOP, B pe-
3YABTATE NPOCOR MOKET yBEAWINTHCA TOK YTCUKK 33TEOPA B HOPMSNE-
HOM peXLE.

TIpy- paGoyen HanpskeHun, CIABKOM K HUNpAKEINo NPOGOR, M3pameT—
PH IOAICEOrO TPAIHCTOPI BANCTHO yXyAUAwICH. [103TOMY pacdoune
VEKHUN HAZO EWOMPATH Tik, UTOOM MUKCHANBHO AONYCTUMOE padouee
HANDAXCHNE MEXAY 3ITBOPOM W CTOKOM lie MpeEuuano 15 sonsr (NOA-
PpoCiice - ¢, racm, 1,2),




Hanprxenwe OTCEUKY TOKA CTOKA

HanpAKeHnA OTCEUKW, YKA3AHHHE B ra6m. I-1, ABIADTCA yeXoB-
HOll BeMnuMEoi, NpuHATOR H2 33B0Zie-W3TOTOBUTENE TPAH3WCTODOB,
COOTEETCTEYRT HANPAKEHWAM HA 33TBOPE MpPW TOKE CTOKA 10 uka.Ws-
Mepeue WCTURHOLO SHRUCHME HANDARSHIL oTceuxy (MpW NMOXHOM me-
PERPHTA xaHaya) NPOPSBECTH AOBONBHO TDYAHO, 73K KAK TIPW DTOM
[IDUXOLVTCA WMETD AETO C YpEIBHuAMHO MAINMD TOKAMM CTOKA, YAC-

TUYHO 38 ot TORINA O] .

Bamsiuve TeMNepaTypH Bieuwsel cpemH

MoneBxe TPAH3HCTOPH 21103 # KNLO3, ABAACH KPEMHMEBHMA Npu-—
npu TEeMne—

GOpaMH, CBOD D
paTyps OkpyRawmel Cpez 20 +120%.

I,
0

60 & 10 TT

Puc, N.I. BaBMCHMOCTE TOKA 3aTBODA
TPAH3NCTOPO3 2MI03 ¥ KOI03 oT TeM-
TepaTypu

B OGMACTM HW3KUMX TEMNEPATypP OKpyKanuei cpezd TONEeBHe
TpPaH3WCTOPH XOPOUO paGoTanT A3e NPy BECHMA Ty GOKOM oxXnax-

16

22758

neHud. BHAB npoRepeHa WX pAGOTOCNIOCOSHOCTS NPY TeMnepaType KuA-
xoro 23073 _196°C. B YCTOBMSX DACOTH NPy HUSKMX TEMTEPATY PAX
KTDHYECKNE napaMeTps TPaH3MCTOPOR 203 ¥ KAIO3 yayuuswres,
_ pospacTaer BXOAHOE COMPOTMEIEHME I HECKONBKO yBENNUNBaeTCA
xpyTUHaHs X3P u. ¥ TP pop 20103 » KMLO3 Tox 3aT-
popa Nnpy KounaTHoll TeMIEpIType MMeeT TynoBoe 3HaueHye 3 Ha. 04~
4ako HAZO MOMHWTB, UTO MDY KOTeGaHNAX OKpYXAmUEH  TEMIEepaTypH
sauesne 3TOTO TOKA MOXD MpeTepmeRaTh aaMeTHHe WaMexeHus. [Ipn
oBNuEHHH TENTEPATYPH TOK yTeukH pacTET. [Ipn NONWKEHWW - YMEHB—
yaercn. [IpUMepHHe SHAUEHNA DOKA 3aT30PA B 33BKCAMOCTY OT TeMne-
paTyTH oupy#anued cpea noxasanu #a puc. M.I.

ane

TepuOCTAGUABHAA TOUKA

[Ipit MOBHUEHMA TENTEPATYPH B KAHATE NONCROrO TPaHSNCTOPA NPO-
JCYORMT yMeHbUeHUe HAMPABIEHHOA NOZBURHOCTE Hocurenell 3apAA3.
yZenphan MPOBOAMMOCTE KAHANA JMEHBUAETCH, 3, CNEAOBATENBHO,
yuespuaETCA TOK CTOKA.

OmHOBDEUEHHO DY YEGTHICHAN TEMIEPATYDH MPONCKOANT yuentle—
HRe D3ABHOCTH #a p-n - "33~
gpOp-kaHan", 4T0 BH3NBAET pacuupenue nposonALEH 4yacr# KaHana
# yEenmyeHMe TOKA CTOK3.

3Ty AB4 MPOTMBONONOKHHE APYT APYyTy mpomecca TpH OnpezeNEHHON
EBHGOpe pacoued TOYKM MOTYT B3AUMHO KOMIEHCWDOBATBCH, ¥ TOK CTO-
Ka GyAeT NpSKTHYECKY NOCTORHHEM IPY DAgIUUEX meMIepaTypaX.

Crnenyer OTMETHTB, YTO B TaKO# TOUKE CTAGMIM3WPYETCH TOMBKO
T0¥ TOK3, HO HE €TO KPYyTM3HA.

Ha pue. T.2. P TE D!
¥ TpaxancIOpoE 20103 # KILO3.

Kax BAIHO 3 PACYHRa, NOTNOKEHMS TEpMOCTACHIBHON TOUKR BO
BCEX CRyUBAX COOTBETCTEYET HANDAKCHWO HA 33THOPE, ueHble HANDS:
xeus oTceuxm mppuepHo Ha 0,65 B.

TOYHOE DACTONOKEHNE mepchTaﬁmnnuon TOUKM AN KOHKPETHOTO
SKIEMINIADA MONEBOT0 TPEH3WCTOPE MOKHO OnpeAenuTs TONBKO nyTéM
oKcnepwmesta. EcTy NDH HATDEBE TPaHaHCTOpA TOK CTOKA cymer
YMEHEHATHCH, SHAUWT BH yCTAHOBWIN pacouyl TOUKY CTeBa or TEp-

BHOl  TOUKM
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CTAGUNBHOCTH

BHO! TOYKN W AN 'y pHO#
HCOGXOZAMMO HECKONBKO NMOBHCWTH HAMpAxeilue Ha 3aTBope. ECAm e
npy HArpeBe TOK CTOKA GyAeT BO3PICTATH, TO W3 BTOTO  CACAYeT,
Yro paGoyad TOYKA OKA3an:Ch CNpaBa OT TEPMOCTACUABHOR TOUKM, W
HATIPAKEHUE CMEUEHUA HEOCXOZWMO YMEHBUMTH,

Ly

1,5

Tepmocmabuns)
HOA MOYKT

0 1 2 Ug.8

Pac, M.2. MpUMEpHHE CTOK-33TBOP—

HHE X8DBKTEPUCTMHN noxesory

Tpanauctopa KIIO03 npn pasnudroi

OKpyKapmeil TemMneparype

BHOODOM HATIDAKEHWA CMEUEHWR, MDW KSNAHWW, MOMHO  W3MEHATH
3HaK TEMIEPATYDHOTO Apeifa Ans KoMmexcauwy Apeida Apyrux ame-
MEHTOB CXeMH. JOCTOMHCTBO TE€DMOCTAGUIBHOM TOUKM NMOMEBOTO TPaH—
3UCTOpa B TOM, YTO HCMONB3YETCA KOMIEHCALNS ABYX BCTPEUHO Ha-
NpaBNeHHHX ABMEHWE BHYTDW OAHOTO TPAK3NCTOPA, B TO BPEMA  KAaK

zpyrue MeTOmH ( Ana P! pa)

H3 TOAZEPXAHMY DPABEHCTEA P " K

KOMTEHCHPYOLET'O KOMIOHEHTA, YTO 3aTDYAHHTENBHO [9].
Tpanaucrops 2103 u KN103 B TEPMOCTACWNBHOR TOUKE MOTYT

pMeTh oueHb Manult zpeid. OZHAKO €3 TWITEABHOTO ydeTa WHANBR—

ZyANBAMX XADAKTEDHCTHK HCTONB3YEMHX DKICMIIAPOE  TPAHIUCTOPOR
MOEHO NOTyYUTH MAUD YMeDEHHHE BEMUURIt ADEHda.
BHOI TOUKM nprun-

lp#t NpaBWIBHOM BHOODE
HOM Zpefia pacodero TOKA MPAKTHYSCKN MOKET GHTBH TONBKO BHCOKO—
OlHOE COMPOTUEMEHMe B UMy 3aT30pa. TaK KAK TOK YTEURY RINEHA~
eTcA B 33BUCHMOCTA OT TEMNEDATYDH, Gy}.\eT W3MEHATBCA nazeune
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HANDAKEHUA HA CONPOTHBICHWM, CMEWan paGouwdt Tox cToka, B arom
cnyyae OTZATH npe c
HHM TOKOM 33TBOPA. Hammyymum cmocoGoM xoMneHcaluwu Apeida avas—
©TCA WCNONb30BAHME COINACOBAHHHX MAP NOJEBHX TPAH3UCTODPOB B
Avd@epeHUNATBHOR CXeMe YCUAWTENs.

TloaGop nap pexoMeHAyeTcs no P
paN (MOGUBAACD WACHTUYHOCTH):

-~ 10 TOKY CTOHA NpK U’ =0 B3

- no 33TBOPA, youe My O,I-Iu;

= MO TOKY 33TEOP3 MpK MAKCHMANBHO BO3MOKHOA paGouedt Temme-
paryge (r.K. TOX 33TrOPY BCeTAa GONBUE NpE MOBHIEHHO! TeMmepa-
Type).

CBETOUYBCTBUTENBHOCTD

Mpy OCBEWEHW) 00NICTH KaHANA DI T
TPaH3NCTOPa B 0GbeME MOM TP T
HHE Naph, YTO NpW ONpefieNNeHHWX YCAOBMAX MPHEOANT K PesxoMy
BO3P3CTaHWO O6PATHOTO TOKA p-n - nepexoze sarsopa. Beawumna go-
TOTOKA, NIPOTEKIVUETO Yepes P-N - NEPEXoR, ABIRETCH dyuxunei
JIMHK ROTHN W WHTEHCWBHOOTM CBETOEOrO mOTOKA. ECIW B memy sa-
TBODG BKANYER Py TO Bo~
TOTOKA MPUBEABT K MAZEHMI HR 8TO oo 370
NafieHne HANDAXEHWE COSZAET HA 33TBOPE ZOMONHWTENBHOE CMEWGHHE
1 MPUBEAET TeM caumM K TOKA CTOKa pa  [2].
Tlpu 33MKHYTOM BXOZE CEET HE AEHCTBYET 3aMETHHM 00pA3OM HEmOC—
DEACTBEHHO HA TaKWe NAPAMSTPH KAK TOK CTOKA, KDYTW3Ha, Hamps-
WEHNe OTCEUKU ¥ HWIKOVBCTOTHHE LYMH.

B Monerne TpaA3wcTopH KIIO3 B METANNMYECKOM Kopnyce TO-I8 -Ha-
ZEEHO SBUMNEHM OT BIMAHWA CBETA. BECKODNYCHHE TDAHSWCTOPH Ta-
KOl 3aLWTH He BMenT. JlaKe NMPH OCWUHOM OCBENMEEWM DadodYero Mecta
(200 nx) ToK 3arBOpa y
B CpelHeM E TPW PA3A NO CPABHENVD C TOKOM 33aTBODZ B TEMHOTe, ¥
OTACTBHHX 3KIGMINADOB, NPH TAKOK OCBENEHHOCTH TOK 33TEOPA BO3-
PICTIET B UECTH pa3,

Ilpy Gonbumx ocBemgrrocTax (500 AKX ¥ Gomee) TOK 33TBOPA MO-
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KET BOBPACTU HA HECKONBKO n mo
ZIOCTWTHYTH ZAECATHX AOMEH ¥ ZaKe EAMHML MUKPOIMIED.

Tpw ucky CBETWIBHWKN NWTARICA
ot cern TOKa, B 4ero MOTOK U3Me—
HAETCH C 4acTOTOX ceTh. [OITOMY TOK 3aTBOPA OKABHBAETCA MPOMO-
ZynupOBAHHHM YACTOTOH ceTW. 33 Cuer ITOTO affexTa MOXET HAONIO~
ZaThCA YBEAWYEHWE YDOBHA WYMOB (BOSHMKAET QOH MEPEMEHHOTC TO-

Ka).

HeoGXOAMMO OTMETHTB, UTO YYBCTBUTENBHOCTS K CBETY He ABNA—
eres TONBKO TP HNI03, - 310 CBOWCTBO Mi—
GHX MONEBNX TPAHIWCTOPOE Ge3 KOpAyca. [IpW NDABRIBHOM KOH-

CTPYMPOBAHWR SNNAPATYDH BAUAHME STOTO aeKTa ZOBOTEHO  METKO
ycrpanseTes,

3mecs 0 cBeroy (BHOCTH MONEBHX
rpasaucTopos KNIO3 zomkia MOMOYS Pa3paGOTUMKAM anmapaTypH uer-
KO ¢ p poza YURMA BO3HUMK—

HyTb, 6CTH HE YIWTHBATH UYBCTBMTENBHOCTH GECKOPNYCHHX fome-
BHX TPAH3NCTOPOE K CBETY.

Llyu MONEBOr0 TPAH3UCTOPA

I’ myMa MOTEBHX [10] :

1. Temnopoif myM KaHana. OODPATHO MPOMOPUMOHANEH -  KPYTu3HE
(CTOK-33TBOPHO!l XApAKTEPHCTHK B HE 3aBMCHT OT YACTOTH,

2. Oym TeHepauni B DEKOMOMHALWA B OGeZHEHHOM CIOE KaHana.
WMeeT UACTOTHYD 33BWCAMOCT BWAa ~+ W A0GABIAETCA K TemIo—
BOMy WyMy KaHama. f

3, JpoGoBhil LyM TOKA 33TBOPA, MOWHOCTH KOTOPOTO MPOMOPLMO-
HANBHA TOKY 3ATBOPA W COMPOTMBIEHWO WCTOUHWKA CATHANA.

MepsHe ABA TPUHATO my-
MOBHM HIP Ha BXOZie B noxoce
yacTor. npy P BXOZE  TDSH-
3McTopa.

CrexrpansHas IUIOTHOCTH WyMa WMEET NOABEM HA HWIKAX  UACTO-
rax, xoropslt & ] B
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Uy, mxt-2ud

007

0,06

w5 500 o
0 w0 W 320 w00 0 fa

Pre. 1.3, YCPeNHEHHNE 3HAUCHMA

PanbHOA MIOTHOCTH

HY-myMoR

Tpan3ncTopos K103 u 2MI03 ~ (uam
NPOHSBOMMINCE B DEEMME  Upp' =
U3 =0 3)

Puc. [I.4. Koadduumenr myma B
3HCTODOR ZHID?@F KnID}m'xva sa?na)»
MOCTH OT DEEMMA MHTAHWS

Iywo K,,06

cnexT-
071 BHX.

gt

60 [15]

40 |10 f X/
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o6nacTy Mp! 3apAna v Ha kaHama. Ha
puc. M.3. npuBeAEHI ! 8 BHAA HanpA-
XEHWA HW3KOUACTOTHHX WYMOB, NMONYUEHHAR MPW W3MEPCiuy LEES
aucTopos 2MI03 (KML03) ua oaHOR mapriu.

Tpw cp! BHO MCTOUHWKA CHTHANA
noneBHE TPAHSHCTODH MO WMIM HE MMERT CYUECTBEHHNX NPEWMYLECTB
nepexn . OnHAKO mpyW BHYT-
PEHHEM COMPOTMBNEHWN MCTOUHWKA CHTHANA HECKONBKO METOM  Npe-

ToneBKX. B cuyuae
WYyMOBOE He 72T MONHOH OLUeHKW WYMOBHX

CBOACTE TPAH3WCTOPA, TAK KAK K WyMaM K3HANA A0CABIAETCA APOGO-
Bo# myw Toka 3arBopa. [yMH B TAKOM CIyyae yYMTHBAWICA C  MO-
MoLBn XosdduuneHTa myma.

Ha pue. T.4.
uocTH KOSDPUIMEHTA WmyMa OT PEXMMA MATAHWT. WSMEPEHWT  CHETAKN
HAB OZHOM SK3EMINApe TpaHawcropa 2MNI03B (cpexHas rpynna),

W3MepeHRrA NMOKA3amu, YTO ¥y MOMEBOrO TPAH3IWCTOPA xo3fPuument
myma npe ny 3 curiana I + I0 Mom.

Ha 3aBOjie WSTOTOBETENE MPOWBBOAUTCA KOHTPONB  KoahHmunenta

PHEHTHD rpad ne 3aBUCH-

wyMs Ha gacroTe 1000 ©H npy CONMPOTHBIAEHWN MCTOUHMKA crrHang
I Mom.
ToneBoit TPAHSUCTOP KAK PETYNMPYEMHH
Hanpaxenuen pesucrop [9] ( mo ma-
Tepnanau B.H.CeméHona)
Tlpn MBIOM ANA X&) TONEBOTO
TDAH3WCTOPA HENB3SA namu SHANOTWW CPEZM APYTHX SMEKTPORANK

npuGopoB. BOAW3W HAUANA KOODAMHAT MoneBOf TPAH3UCTOP BeAET ce—

Off KaK ), KOTOpOT ne
MEKLYy CTOKOM 1 ncmoxou) BABHCHT OT YNPABNADLETO HANPAXECHWR KA
3aTBOpE. 3r0 STCA CIpA ecuu Aake nonsp-

HOCTH HANpAREHWA HA CTOKe. HEOOXOZWMO TOMBKO, UTOGH HAMPAKEHUE
H 33TBOPS GNO GOMBUE, UeM HA CTOKE.
BO MHOTHMX yCHAMTENBHHX ¥

TpedyeTca aBT
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peryavpoexa ycuneunst (APY). OAut u3 3PEKTHBHHX cnoco6oR  APY
OCHOBAH HA OTMEUEHHOM CBOHCTHE NONEEOTO TPa#3WCTOPS — PacoTaTh
KaK o B CXEME JTTEHAaTOpa.

ATTEHOATOPH HA NONEBHX TPAaH3MCTOPax Gonee YAOOHH, 4eM aHa-
TOT I CXEMH Ha . OHp MOTyT DpaCOTATH
npy AMIIMTYASX , AOCTHTARLIX -
NpAREHNS OTCEUKW, B TO BPEMA KAK AN CMIONAPHHX  TPAHBWCTOPOS
AMITATYZA COCTABIAET MANHE ZOLW BOTHTA. STU CXEMH MOTYT mpuie-
HATHCA B ycwanrensx ¢ APY, B yorpoicTBAaX aBTOMATHUECKOTO  yn—
papnenwsi, B TEHEPATOPAX CO CTAGMNBHOA AMIMWTYZOR ¥ T.7.

Bo BeeX CHy4YanX HE3HAUMTENBHAR MOWHOCTH, HEOOXOAMUAR Anf
yNpaBneus NONEBOr0 TPAHZWCTOPA, NO3BONAET  Bh~
noNHMTH CXeMy KOCTATOWHO APOCTOR.

Fyxom T
X Ixle s,
45 mAMS—S—T-3
S IS 9
IR g x08
P IS k_g S Bxod R, Bbt.
2
55 FEHRIRIR- 5118
N SIS §( 1S ynp
Bopuawn o
25 )
gniin —
] ;
N yavi B et
1
05
== Uynp
o 7 2 3 < Uys Bapuanm &

Puc. [1.6. [PRENENUATBHNE

CXEMH JyUDIBIAENOTO  AT-

TEHOATOPA HR MONEENX

Tpauancrosax 2MI03 nmu
KML03

. .5, 33BWCMMOCTE COMpO-—
TUBieHiA KaATa TOIEBHE Tp3t-
3ucropos 201103 » KMIO3 Ha-
NPAKEHWA HA aauoge (nauegeuo

U
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THaBHOE MPEUMYLECTBO ITTEHWATOPA HA MONEBOM TDAHSUCTODE CO-
CTOMT B TOM, YTO YEPE3 KAHAN HE NPOTEKAET MOCTOAHHHA TOK, Ona-
TOXAPA YEMY OTCYTCTEYET M3MEHeHMe NOCTOAHHOA cocTaBmmomed  1py
PErynupoBKe, YTO NO3EONAET iTUCH Ge3 BHHX CXEM.

TlpeZielis W3MEHEHWA CONPOTHENEHWA KAHANA MOTYT AOCTUIATH  Ze-
CATKOB-COTEH THCAY PA3, HO MONHOCTBN HE UCHONB3YWTCA M3-33 Ua—

i CTOTHHX # HeMWHeR X ncxaxeHnit,

¥ moneBoro B DEXWME  YUPABIAEMOTO
AOCTATOYHO TOYRO P uepes
JCHIUTENBHOTO DeXuNa.
MPHUMANEHOE CONMPOTMBNEHME R,’sL . 3aBUCUMOCTH conpo-

THBIEHRA KuHana R o HanpameHus 3aTEOPA ANA PISTMMHHX TPYNT
TpaKaucTopos 2103 » KNI03 npneeZedu Ha puc. I.5.
Ha puc. Il.6. NDHBEKEHH T] CXEMH
Bonee T0APOGKO 3TOT BOMPOC WINOKEH B MEKUMH 2 BA0UHOTO CEMU~—
Hapa (B.H.CemeHoB. WCMONB30OBAKME NMONEBOI0 TPAHIWCTOPA B PERMME
TO COM. yipa ).

: Monesol TPAH3WCTOP B KayecTBe KINua

np MONeBHX KaK Kmoueit non-
HO NPOABJANTCA MDY WCMONB3OBAHMN WX B KAUECTREE TAK HABHBAGMNX
"9HANOTOBHX MepeKxnvyaTeneit”, AHANOTOBHM NepexNoyaTeNs NNCO Nepe-
ZaeT CHTHAN 6e3 MCKAXeHWH, AUGO MQNHOCTBE CMOKWDYET eros. B or-
NUYNE OT HETO ( uit) mep B TOME-
KO COCTOfHWE BXO0Z3, T.€. HANMYME MAW OTCYTOTBME BXOAHOTO CHI-

Hana.

AHANMOTOBHE MEPEeKNOYITeNN WCNONB3YNTCA BO MHOTHX y3nax COB~

cncTen ZAHHHX: B BHHX NEPeKINYaTe-

AKX, B CXEMAX MMIYTBCHOTO OTGOPA 3HAYEHWH AHANOTOBHX BENWIMH C
@urcannell HyTeBOTo yPOBHA HA BHXOZE B MPOMEKYTKAX MEZAY MMIYIb-
cau, B " 2 TaKKe B
BENMINH W3 AHAKOTOROX GopMH B HWQPOBYW ¥ B GEHANOIOBHX su\mc:m—
TEeNBHNX MBUWHEX.
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0zKo 13 npeuMy N ¢ wenon:
en B NEDEKTNUATENBHEX CXEMaX,
33KM0UAETCR B TOM, UTO OIMAZAET HEOGXOZWMOCTD B TPAHCHODUATOP-
HO CBASW C UEMAMM yNPABNEHNA, KOTODAR KAX NPABWIO, HeOOXOLAMA
P GHATOTOBHX DEHTWIBHMX CXEMAX C OCHYHMMY TPIHBUCTODAMN B  Ha-
yecrse mpepuzarenedt [27] .

Taxge 4p MONEBHX TPAH3UCTO=
DOE B CXene 3MeKTPHYecKu Kmoda noury
NONHOE OTCYTCTBWE NApasuTHOM 3.A.c. B Uemy ¥aHana (CABUT Hyle-
BOTO yPOBHf) BO BKI , uTO c #x 10—
MOUEBK ty oe3 BTHHE GHTHAIH,

[IpW OMOKWTENBHON HANDAKEHMM HA 3ATBOPE, NPEBHUADNEM HAmps-
KEHME OTCEYKH, KAHAN 3aMepT, TAK KAK €r0 CONPOTWBIEHWE MpEBh—
maeT 108 ou. [lpy HyNEEOM HANPAKEHWW Ha 3aTBODE KAHAN  OTKPHT,
T.e. WMEET MUHWMANBHOE COT . B arom OH BK-

5 BT y uex-

Zy BuBOZAMYM "uCTOK" B "CTOK".
Ins onpezeneHns KaHana B
MOKHO BOCTONB30BATHCA MPUCTMECHHHM BHPAKEHDEM:

InA pasnWuHHX Tpynn TpakawcTopos 201103 » KNIO3 conporusae-
HUE KAHANA B OTKDHTOM COCTOSIHMM Nnpu ypomse curnexa 0,I B(a@d.)
MOKHO ONPEZENMTH N0 Ipaduky puc. I1.6. B cpeziHgu oHO CyZeT UMETH
CNeLybmyUe 3HAYEHHAL

CONpoTHBIEHNE KaHANa
Tpynnu Tpansncropon B DTI(PgTOI( COCTORHNY,
M

MUH, Maxc,
KNIO3E 550 2500
KNIO3X » 20I03A 480 1450
KNIO3W » 2MI03B 390 1250
KNIO3K » 201038 285 720
RO103T » 2MI08T 265 560
KNTO3M v 2031 230 500




% M CRINT
KBAZPATHIHOCTS XAPAKTEDHCTHIH AyNAUMM AOCTATAET 4T Nph MANDRECHWN TOMCXM HA BXOZS ¥ enn
> 200 MB. IIpUMCDHAR 33FWCHMOCTD HANPAXCHWA NMOMEXW (mpm KoTOpOH
Ot it XapaxTep| AONEEHX  TPAHIY- CO3ZAETCA yPOBEHD NEPEKPECTHON MOZYNAUWK 4%) OT HAMPAKEHWA Ha
cTOpoB (TOKM CTOKA B 33BUCUMOCTM OT HINDAKEHWA H3 337B0pE) aarsope, NOkasana ka rpaduxe puc. M.7.

ABNAETCA GNM3OCTH MX K KEAZDATUYHHM KPWEbN. OTCOA3 BHCOKAR Nn- '
HeHlHOCTH K NEDPEKPECTHHM MCKAKEHNAM, UTO OCOCEHHO 33METHO  npn
c D [73.
Afdexr mepexpé MOZYNALMY He, i e~ ¢
DEXOZHHX XAPAKTEPACTHK MCTONB3YEMHX AKTUBHNX KOMIOHEHTOE, a
yDPOZeHs 2TOH MOAYMAUWN XAPAKTEPUIYETCA BEANUMHOU HeluHelHOCTY
3-ro u BuCuMX mopazkos [8].
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0 0540 45 202530 35 40 45 50 Uy,8

Puc. I1.7. lpuMepHaR 33BHCHMOCTE  JI0-
TMYCTUMOTO YPOEHA TIOMEXW HA BXOAE 10—
TMeBoro Tpaamcropa Tuna KMIO3N oT Ha-
TNPAREHWA OMEWEHWA Ha SSTBDEE npn ypos-
e mMepexpecTHNX noxakermR Ky, = 4.

J4s mOMEBHX TDAHAMCTOPOE 2MI03 ¥ KMIO3 B pewuue MaKCWMATBHOY
KDy TH3HN XApaKTepUCTHKRM (NpH U’ = () ypoBeHb MepeKpECcTHOR wo-

27
26




— Ll il 1
:o s N
S A
: g - gl 8
& 5 101+ Ve
5 [ \
"F‘o [ \ .
‘ BRI
] ¥
W, CXEMH TPUMEHEHUA TONEBWX TPAH3UCTOPOB Vo i <
2103 ¥ KTI03 5 ' | o
Ha TONEBHX - : : :“'l
AAA MPKDOHCTIONHEHUA . = B :E :“’ :“‘
B L
(0.#.Toymkor, B.H.Cem&HoB. WMCI ¥ 00II92 E “— [ 1
¥ & 00II93, MM CCCP, I970) §‘ ll ; ; 3
3 = [} 1
PUTETH C WCIOM: nOTeBHX s ° 1 1 §
Al BHCOKWM BXOZHNM CONPOTWENEHWEM (Z€CATKU-COTHR uerou) ¥ ua- 2 . Y] ! 5
MM WYMOM TPW PAGOTE OT BHCOKOOMHHX WCTOUHWKOB CUTHAZOB. 2 E ! '3 =
N Oup MOTYyT NPMMEHATBCA B KAUECTBE BXOAHNX KaCKaZOP UyBCTEW— % >4 : : :=
TENERHX WWPOKOMONOCHHX YCHANTENEH, WBMEDUTENBHHX YyCHNWTexel, B = [ ]
KaYeCTBE BHHOCHHX KACKAZOB MpY NMEDEXAve CHTHANOB Yepes Kadems, ] LS E
B CXeMX AKTWBHHX QUIBTPOB ¥ APYTHX CHYuaRX, PAie TPeCyercH Bu- a [ 1 a3
COKOE BXOZIHOE W MBNOE BHXOAHOE COMPOTUBNEHWA B CTAGWIBHHA KO- 3 "‘l\‘ ! ‘m E‘
oBuuMERT Nepeaun. S | F i :3_:3\“ :c; I
i PAZ CXeM c = 2,0 1B .
(pwe. W.2, 3, 4, 5), B KOTOPHX ZOCTHraeTcsi x03BPMIMEHT Mepeda— T T T g5
uu Gonee 0,99 B BHXOZHOE . CONPOTMBNEEME NMODAZKA eAWHMI OM  (CM. g,lm [ i i§1 E‘
1261y I.1). 3T# CXeMH OTNWYARTCH SHAUCHMSMM xoamuumema ne- 228 :N :«\ :.«\ ss
pefaum, BXOZHOR &MxocTy n con 2.5 == ,E N
HO, YTO yNyuNEHME NapaMeTp i) y CcXeus, SAS IE IE k=] E
BOTBIAR YacTh CXeM MOKeT B - L 2
UK. o " < H
Tpocrefluan cXeMa MOBTOPTENS HA OMHOM MOMEBOM TPAH3WCTODE H & & = 5‘
(pnc. L.I) o6nazaeT MATHM xoaf@uunenTou nepezauy o & S S g
& & ~
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Puc. W.2. 1

Puc. W.I.

TlpocTedunit

NOBTOPUTEND

I
@) = WCXOXHNA BADMAHT CXEMH

3 2B,

WATOH OT KOPOTK¥X 3aMKaHW];
yBennuerueM xo3dpuumenta nepezaun

Puc. [.3. NoBTOpN-
TeNh Ha TPEX TpaH-
amcTopax

X

)= CXeMa ¢ 3a=
B)- cXema

c

®=1-F- 7
rproza, paBisil [5+40 mna KII02 » 100#250 zma KNIO3) »  oTHOCH-
TenbEO GONBUMM EMXOAHHM COMPOTHEIEHNEM <Rsux =~ L ).

MOBTOPMTENE N0 CXEME ABYXKACKAAHOTO yCUANTENA C I00-npouesT—
HOi OTpPRUATENBHON o6parioil cBABBN (CM.DHC, l.22) MMeeT BHXOZHOE
COnpOTUBNEHNE NOPAAKE AECATKOE OM Gonee BHCOKMI roah@uunent
nepesaun.

Conporusasine R orp (pwe. 1.26) BBenEHO P CXeMy ANR  33UMTH
BHXOAHOTO TPAH3NCTOPA OT MEPETPY3OK MPH KOPOTKUX 3AMHKAHWAX HA
BuxOfe. HECOMbUMM YyMEHBUEHWEM KOBUDULMEHTE 00paTHO! CBA3M C MO~
mousi conporyenenns Ry MOKHO nmonyuaTh KOBQQWUMEHT TNEPeAAuY,
paBHsil eMMHULE WIM HECKONBKO CONBUE. HansHeiiuee CHUWKEHME BHXOZ~
HOTO COMNPOTHENEHHA JIOCTUTHETCA BKINYEHUEM B BHXOJHOM KaCKAZ CO—
crapioro Tpaxsueropa (prc. W.3).

BXOZHAA EMKOCTH STUX CXEM OMPEefeNAeTCA EMKOCTHO CTOK-32TEOP
monezoro Tpakaucropa (345 nd AnA KNI02; 5¢10 nd and KMIO3).

Ha pwc. 4 mOKA3aKH CXeMu MOETOpMTENE CO crTadnnbHEM  K0addN-
LPEHTOM TEpENiauM, ONWSKUM K eZMHMUE U MATOR BXOZHOA  EMKOCTBH.
B cxeme puc. li.4a Tpansucrop T, AONKEH OuTH ¢ EHCOKMM R {
(KTLO3); npn HEOOXOAMMOCTH MOKHO MONYYMTS HEOOXOAUMOE Ry xac—
KOZHHM BEIOUEHWEM LBYX TPIH3WCTOPOR (PUC. l.46), Ecnu Muxpomc—
[ONHeHWe He TPeOYeTCH, DPEKOMEHAyeTcA cxeMa puc. WM.4p.

e nepefaud CYTH3NOB C NOCTORHHOA COCTABAAMLER, MOBTOPUTENN
MOXHO BNOMEATE MO cXeMe puc. U.5. Bamancuas cxema (puc. W.6)
DEKOMEHZYETCA AN W3MEPUTSTBHHX MPHOODOE, AHANOTHUHHX  JAMIOBHM
BONBTMETDAM,

o napaMerpaM cxems puc. U.5 u 6 amamoryyuw cxeMam puc. .4
# 2 COOTBETCTBEHHO.

NlepeuncnerHse CXEMH DAaCCUMTAHH ANA MUTAHMA OT ABYX WCTOUHM-
KOE PasHOM MONADHOCTH OTHOCUTENBHO KOPMyca. [IPW HEOOXOAWMOCTH
TUTAENA OT OAHOTO WCTOYHMKA CMENEHWE Ha 33TBOP MOZAETCA OT  Je~
nuTens HanpAxenwa. Ha pme. 0.7 NOKa3aH BapWAHT MATAHRA OT OXHO~
IO WCTOYHMKA NOBTOPUTENA, NMOKA3AHHOTO HA PUC. m.2.

BxozHoe conp: HEE ornpe, TOKOM 33THOPA
(COoTHE, THCAUHHE ROMM MWKDOBMIEDA) W DE3WCTOPOM 5 LSNP Sa1:0pa.

, THe  JL- KODRWUKEHT youIeHia NoNeBOro
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HonToHuenL ¢ mepega-
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Prc. 0.6, Tnddeperusansuult mos-
TODHTENH
33

BRELHON OJOHRHQO I MNXO LHended mz:mwsoauh -(g ¢ A mmrem o nd
ELtE Th1om yodomox & ‘BWeX0 —(0 NMmeX0 IHeudes YRHYOXOA - (8
10930030
WoHYOXE yoLem u uheXadan WNHROL O “H*m *oud
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06paTHas CEASH Ha BTOT pe3ucrop (cM. puc. W.7, nysxTwp) ymemu-
YMBAET €T0 SYPeKTUBHOE 3HAYEHUE B T=x Pas (10100 u Gonee).

Ha pwc. .8 npueezena NEBHAA CXeMa Y HU3KO)
YaCTOTH, COCTOAWAA M3 NMOBTOPUTENA W WHTETPANBHOU MWKDOCXEMH TH—
na IyC23I.

—s
62x ||12x 638
21307

oo
Bxe
L

m
T Boirod

Puc. li.7. Mnranve noBTomeenn
OT OAHOTO NCTOYHMK:

ToneBoi TPaH3WCTOP BO BXOZHOM KACKAZE OGECNEYMBAET  BHCOKOE
BXOZIHOE CONPOTMBNEHME YCHAMTENA W MANHik uyM nmpm pacoTe OT BHCO-
KOOMHHX WCTOYHUKOB CHPHANA.

HeoGxonuuuit TUr3eTCA WHTETPANTBHOMR
MMEDPOCXEMOU npencwnsnﬁmmen COGO0 yCHIMTEND HW3KOA YACTOTH  CO
CTAOWIBHLN KOSDPMUNEHTOM yeunenna, JUIA NONYYEHWA CTAGUIBHOTO
HOPOUUACHTI YOWNEHUA BCETO YCHIWTENA HEOOXOAMMO, UTOGH BHXOA-
HOE COMPOTMBNEHUE NPeABAPHTENBHOTO KACKAZA OHIO 3HAYMTENBHO HU—
®e BXOAHOTO COMPOTHBNEHWA WHTEIPANBHOM MUKDOCKEMH.,

Ins cHuKe Hust 0 nf, OH BHNON-
HAGTCA MO CXEMe JIBYXKACKaZHOTO ycuiwrend ¢ 100-NMPOLEHTHOR 06—
DPATHOM CBA3BK,

Mp¥ KCTIHIT:HWM CXEMH C NONEENM Tpasawcropom KNIO3 (TH-5) Gumn
MONyueH CUEAyolME NAPIMETPH:

Kozfduuresr ycunenus 100

HepirHoMepHOCTS 4ACTOTHOK XApaK-
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Puc. .8, Wurerpansias cxeMa L[YC23I ¢ MCTOKOBHM NOBTOPMTENEM HA BXOJe




TepucTMKN B Auanasone 20 ru - 200 Kru uenee 1,5 A6
MaxcuManbHOe BHXOZHOE HANPAREHWE 1,5 a0d.
BXoZHOE CONMPOTUBIEHNE 3 Mom

BxoZHafA EMKOCTD 5-I0 nd
Hanpaxeswe myMoE B monoce 20 ri -

20 kru 2-7 uxB
Hanpaxesne nuTaHus +6,3 B; 6,3 B

Ins AanbHeimero MOBHUEHWA BXOZHOTO compormerenwa (B 10 -20
pa3) Ha PesUCTOp B lIeNN B3aTBOPA HYKHO NOZATE  OOPATHY® CBASDH
(prc. 1.9).

Pnc. W.9. TlOBTOPWTEND C
TMOBHIGHANM BXOZHHM COMPO-
THBNEHREM

Terany MOTYT OHTH B HUR,
YT0 COEMECTHO C WHTETPANBHON CXeMol Za8T MMHWMANBRHE TacapyTH.
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Yeunurens HW3KOR YGCTOTH HA NMONEBHX
TPaH3MCTOpaX
(B.H.Cengnon, B.I'.9ezopus. UCI & 000774,
M3M CCCP, 1969)

Yeunurens HW3KO# YACTOTH C BXOAHHM KACKAZAOM HA HONEBHX TpaH-
una K03 ansy CnaGHX CUTHANOE OF
ZATUUKOB C BHCOKMM BHXOJKNM COMPOTHENEHHEM. YCWIMTEXb He COZEP-
AUT PASTENNTENBHHX KOHICHCATODOB, MO3TOMY KOHCTPYKTMBHHE rada~
DWTH MOXHO BHAUMTENBHO yMEHBUWTB, BHNONHWE €TO B BUAE TMODBAHOM
OHKONMEHOUHOY CXeMN, 3Ta YacTh yOWINTENA BWZENEHA HA  DRCYHKe
TYHKTHPOM.

SneKTpUUECKNE ABHHHE YCWIRTENA

1. b no 500
2. YacroTHas Xapaxrepmcrmra (IO yDOBHD

0,7) 20#200000 1
3. MaxcuManmbHOE BHXOJHOE HAaNDAKEHUE NpH

HaTPy3Ke 3 KOM =45 a0d.
4e He mpu

NAKCUMATBHOM BHXOAHOM HANpAKEHN <10%
5. BXOZHOE COMPOTHENEHNE HE YACTOTE

100 xry =50 KoM
6+ BXOZHOE CONPOTUBAGHUE HA uacTOTE

20 o 3 Mou
7. HanpaxeHue WYMOB, NEPECUNTAHHOE HA

BXox ® momoce 20 ru - 20 Krm 7-10 MxB
8. Hampawerue nuranus 2k B

YCHIWTEND WCMHTHBANCA B WHTEDBRNS TEMNEPATYD 0T —60 40 +70°%T,
npy 3ToM y BHO P00  3HI=
UEHWA MPY KOMHATHOH TeMnepaType He MpEBHUATNO tIO% (radn. M.2).




Ta6nyua 1.2

nggm pay -60 | 40| -20 o 30| 50 | 470
Koaduunent
younesns 45 | 475 | 480 | 4s0 | 500 | IO | 530

Cxema, nokasawkas Ha puc. U1.I0, mpeacraenseT co6oi YOT  co
100-n D CBRIBO MO TOKY, YeM Z0CTH-
raeTcd MUHMMYM Apeiida ¥ CTAOMABHOCTH PEXUMOB. 06paTHAA CEABDH
N0 NOCTOAHHOMY TOKY BEBOZWTCA 4epe3 QMIBTD HURHMX Y3CTOT, TNOI—
TOMYy OT NMAPAMETPOB BTOr0 PuABTPa CYAET 32BUCETH HWKHAA CPAHMY-

HAR 4aCTOTA YCHWTENS. dursTpa Npw BrRRNE-
Hiuy onpefensicrcn Kak Tgp = —Aio—b , MOBTOMY MPU PHCOKUX 3Ha-
YEeHWAX BPEMA YCUARTENA MOKET

CTITh OYEHB GONBUHM.

i
| 48
[T s é r
i
"
4 T2
3,6¢
2x [rox 244 .
| _Kaw3xz  2T319x2 M103
Puc. [.I0., IIpMHLMNMANBHAA  CXEMA yCB— Puc, M.II.  JByx-
nnTens 3BeHHHl @uapTp
ITipn wenon. B PunbTpa 38eHa ¥

HWWHE! TPaHWYHO# 4acTOTE 20 T BpeMA TOTOBHOCTH YCHIWTENs paB-
HO 5 cex. [IpWMEHEHWE XE IBYX3BEHHOTO QWIBTDA, HANPAMED, TNOKa—
3aHHoro Ha puc. WM.II, coxpauseT Bpeus POTOBHOCTN AOYTH B 10
pas.

38

JinA cToGHIM3ALMM ®O3PPMUMEHTA YCRACHNH MCTONB3YETCA OTpHuE-

penpHas OGPATHAA CBASD HA YACTOTE CHTHANA AYOWHOA MOPAAKA

20 AG. Youneuue ONpPeAeNACLTCA KO3GUUNEHTOM OGPUTHOW CBA3M.
(Ipwwererne OCPATHHX CBR3eH JEN3ET YCHIUTEND HEHUTAUKMM K

A3NCHEHWO HATDAKEHMA THTIHIA B n D

u BCEX AeTaNCH, KpoMe Ry # Ry K 0COGEHHOCTAM CXEMH MOK-—

HO OTHECTH TO, UTO TPAH3NCTOPH Tz ¥ T, PagoTaKT © Us, » pas-

weent Ugyo

BHCOKOE BXOZHOE COMDOTWBICHME YCHIUTENA AOCTUIHYTO CMATOZIPA
np TONEBHX TP! KMI03. Ha HUMXHMX YacTOTAX  OHO
GyaeT OMpeAETATHCA EeNWuMHOM conporusmeswA R, , ua BepxHmx -
BXOJHOW EMKOCTBO CXEM:, TO €CTh NPIKTHYECKH EMKOCTEI 38TBOP-

CTOK.
[IpeRenbEO ZomycTuuas Bemnumda Ry oupegensercs moxaup 3ar-
s0pa, KoTopse e mpemwuant 2-107° a.

BOOD ONTWMANBKONO DEXUMA MONEBHX TPHOZOB
KMIO3 m 2MI03 (TH-5) B xackaze Pe3wCTUBHOTO
yonnurens

(B.I.Mansuesa, A.C.Porauesxo. WCH e 00II97,
M31 CcCCP, 1970)

NpRBeNeHs Pe3ynbTaTH OOCNeZOB3HUA B KAcKaze PE3NCTUBHOTO
YCHIWTESNA, MONEBHX TPAH3UCTOPOB ZBYX Kpalumx rpymn: KIIO3E w
212034 (S = 0,742,1 ma/p, U,= 0,5#2,2 B), KNIO3M » 201031
(S = 2+4,4 ua/s, U,= 2,8+7,0). llenp PacOTH - BHOOD ONTHMATE-
HOTO DeXUM3 ¥ ONDEACTEHRA MAKCHMANEHO BOSMOKHMX 3HAUeHmd ma-
paneTpoB (| ¥ BHOTO BXOXHOTO ¥ Fhi~
XOZHOT'O CHTHANOB NPW HEMWHEHRHHX WCKAXeHWAX 10%) ZNA PasIWUHMX
3H3uCHWA HANDAKEHWS MATAHWE W CONPOTWBIGHMA HATPYBKW B Henw
CTOKA.

MPWHOUMMANEHAR CXeMa WsMepeHmit moxasama Ha puc. W.I2.

YeniuTens HarpyseH Ha CONMPOTMBIeHEe I MoM, MMUTHDYWuEe BXOZ~
HOE COMDOTHRIEHME CHEJyOWET0 KACKAZA.
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Tatnrua 0.3

v youwnurens Ha MOTEBHX TPHOZAX KIIO3X
Hanpaxerne WCTOUHMKA .

E, B - - -
nnranna °or 12 18 24
CONpoTHENEHME HATDY3KH
B UenM CTOKA Ry xou |10 100 1000 10 100 | 1000 10 | 100 |I000 | 10 100 {IooO
HanpsixeHue Ha CTOKE Ugr B 2,5 | 2,1 -1,7 yn| 3.4 2,8 -8,3| -5 -3,5 -12,4|-6,8 | 6
HanpsixeHwe Ha 3aTBOpE
TPy MAKCHMBIBHOM KOs{fu-
LWEHTE YCHIEHMT U, B 0,5 | 0,9 1,2 0,3 ] 0,7]1,3 0 0,8 |I,2 0 0,7 | 1,8
Tox croxa Ier |Me 0,35 0,035 |0,004 0,75| 0,870 0,009 0,9 | 0,12]0,014| 0,1I 0,2 | 0,02
KooBQuuuerT ycunesna npu
U gy = 50 48 Ky uaxc 8,1 |18 9 1 3| 30 |35 15,4] 38,6 | 46 17 |u3,5] 53
KoadduuneHnT HemupedHEX 3
woxaxenult mpy  Ky,.o K! % 0,8 | 3,6 9,5 g 0,7 | 2,0/ 6,5 0,8 |3 8,9 1,3 [e,8 |11

* MarcuMambHNA BXOZHOM ]

curHan npn Ky = 10% Upywaxc ¥z {190 | 87 5L 235 | 8 | 60 18I | 80 59 170 |66 47
BHXOZIHOE HANpAKEHHE Y
Ky = 10% . Umix.[3 1,3 | 1,4 1,0 23| 2,3] 2,0 2,5 12,6 |2,5 | 2,4 [2,6 | 2,5




Taonpua L.4
Ycpean€rnue napaMeTpH Pe3NCTUBHOTO

youanTens Ha nonestx Tpuosax KMIO3M

Hanpaxenue WCTOYHMKA
nuTanmA

12 -18 2k

COnpoTUBNEHNE HATPY3IKM
B uenm croxa

HanpaxeHue Ha CTOKE 0 100 1000 | 10 100 | 1000 |IO 100 1000

Hanpaxeswe Ha 3aTEOpE 5,2 4,5 3,3 { 7,9 6,5 | 4,8 9,9 7,8 6,1

NpY MAXCUMATNEHOM KO-

spduunenTe ycuneHna Uy B 4,3 4,9 5,3

Tok cTOKa Ier ¥va 10,3 | 0,03 | 0,008 41 | 4,8 | 52 348 | 4B |52 |35 "7 o2
Koodduument ycunerus 0,5 | 0,75 | o,01}0,85| 0,09{0,00 |0,9 0,35 | 0,005
npn Ug, =50 us R, MaKc, 6,1 I2 12,4

KOSQGUUMEHT HeNMHEMHHX
+ ucxaxenu#t npy

Ky uaxc, K! % 0,5 | I,I 3,0

Maxcumanbhuit BxoznHOR

curhan npn Ky = 10%  |Up, uakc. MB 350 160 110

Buxozuoe HanpaAxe Hue
npu Ky = 10% U ux, B 1,7 | 1,6 1,8

7,9 20 23 10,3 | 25 29 12 30 34

o | 0,9 | 2,6 |04 | 0,8 | bk O | 28 7,5

240 110 100 | I%0 80 68 170 68 55




KaTozkuit MOBTOPUTENS WCMONBIYETCA ANA COPNACOBAHMA 3TOTU CO=
CO BXOZOM WCKaKEHUH,

+Ey

Puc. 0.I2. TpUHIMNNATBHAR CXe-
M3 M3MepeHnit

PesynpTaTH OGCTEZOBaHPA NPUEEZEHH B TAGTEIAX LI.3 ¥ N4, Tipn
WSMEPEHNAX AIA KAXAOTO BHAUEHWR WCTOUKUKA MWTAKUA W HATpysxm R,
TOAGWPANOCh HanpSKeHue Ha 3aTEOPE MO MAKCHMYMY KOSDPMumEHTR yoi-
TeHNA. MaxChManbHHA BHXOZHOA CHTHAN CI360 BABMCUT OT HATIPREEHUS
WCTOUBWKA MUTARUA W HATPY3KN W OMPEJENAETCH, B OCHOBHOM, TONBKO
Tpynmo#i TPHOAOB.

BHEOZN

I. Ina nomerwx TpuoZoB KILO3 OnTuMANBEEME ABIRKTCH Harpyaxa
B npesenax 1004300 xox W kanpamesuwe muranpa 12+18 3,

2. MaKCPMBNZHO BO3MOKHHE 3HAUEHMA NaPAMETPOE DEBUCTVBHOTO
yeunurena wa moneBHX TpuoAax KNIO3 morasasu B Tacanue I, 5.

Ta6mnua 1.5

Makcumu.xosfp.| Maxc. Bxozn. Makc. BWXOZH.
Tpynne TPROZOB YCWIEHWS TIDH | CUTHAN IpW CHTHAN 1pR

amc ourse= | g - 107, wa| K, = 105, »

KIIO3X (211034) 50 240 2,
KILO3M (2M1037) 30 350 I,

6
7

AHANOTOBHA MepernDYATENE
(Mo marepuanaM Kaxaxuia B.A.)

Ha prc. WLI3 BHIA CXENS BHANOTOBOTO me—
pexngIaTeNA HA ABA KaHana, OH MOXET ONTH OCYWSCTBIEH B  Buge
K034 wnn 2MO35

1

KIHO3H wnw 201036,
B2 3, .
Ay '_l_.rl 10009 4, _Jl 1000
——
15| 15k
AT5318 KT3318
As A4
o6
Ynp. t L Ynp2 L
Puc. I.I3, CxeMa QHANOTOBOTO mepe-
KT0YaTens

THOPNAHOR MUMKDOCXEMH. BCE TPaH3WCTODH — B GECKOPIYCHOM BapUaHTE.
B xauecrse anoxor Iy, X, fs, I, OHI¥ NCUONB30BAHN P-n -mepexo-
Zx 0333-KOMNEKTOD TpaHamcTopor KT33IA.

SMEKTDUUECKHE XAPAKTEPUCTHKY MEDEKINYSTEN:

[panasor BXOIHHX HamnpAxeHui 0+ 4658
CONPOTHBNEHUE BAKPHTIOTO KALNE >IOB oM
ConpoTuBENEHNE OTKPNTOrO KINY& <I,25 xou
BpeMA BKTOYEHUA W BHKMOUCHMS OpY
COMPOTUBIEHUN WCTOUHWKA CHTHANA 10 KoM ~1,5 MKCeX
Ynpasnaoumi curHam:
cocTosHme "BHKN." 0++0,28
cocroauue "mrm." I,2+38%8
45




Iudhepesunanbibd yCUAUTENDL NOCTOAHIOIO
TOKa
(B.C.JenunoE u B.A.Kanaxun. UCH N 00II73,
M31m Ccccp, 1970)

B OMWCKEZUCHLX YCHIWTENAX ANA TOBHUEHWA BXOAHOTO CONPOTUENE-
HWA E MCPEOM KACKIZC NPWMEHCHH ABA NONEBHX TPAHBUCTOPA 1yma
KMIO3.

Ha puc. WLI4 mpexcraBncH TpEXxackazuuit YNT. JINA yMeHbUeHWA
TULNEPITYPHOTO Apeiida nepEse AB3 KACKAZ3 BHNIORHEHH mO Auddepci-
UMANLHOA cxene. Tpawswcrops KIIO3 nepsoro xackaza Gwiy NOAOGpa—
HH 1O MAKCMMANBHWM TOkaM croka (I T HaKC ) ¢ TounocTBH 4%, nO
ranpakenuau orceuxn (U ,n.) ¢ TOUHOCTHH 1% ¥ 1O TOKAM  3aTEOPOR
¢ rouiocrhe I5%.

Puc. U.I4. Tpéxxackaguan cxeua YNT

YeunwTens WMen CReAYHUWE XAPAKTEPHCTHHM:

~ KO2DMUNEHT YCWAGHMA NO Hanpareiun S00;

— NPy Conp B UEnfx por I Mo B Tl
nepaTyp +20° + +50°%C paTypruid apeid, €| KO BXOZY,
He Gomee 50 Mit2/Tpaz;

~ Bpeueniof Apciid, waucpennuit no nereueHunm 3 MUHYT 110CHC nO-
A3up MPTAHUA, He NpeRwwan 160 uKE 33 3 yaca.

Ha pre. L.I5 npwEecia cXeua IwjdicpeHuNanLlioro yCRIMTENA no-
CTOAHKOTO TOid. [ICPEUH KICKIA O FHMOMHEH HA GKCHEDUUENTANBION
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oGpaslie CABOEHHOTO (Ha Gase MONEBOT
KMI03) B ofues KOpnyce ¢ CcyMMETDHEH MO TOKY CTOK3 3 3%
HAnpANEHUAM OTCEUKH 1%.

Puc. I.I5 Cxeua_ mwddepeHuuarsHore
JIT

B xauecTBe BTOPOTO KaCKAZa WCMONB30BAHA MEKpocXeMa  [122224.
B ZaHHOM cXeue mpeny C¥rHana, ATA
4ero B Uemb HCTOKOB BXOANHX TPAH3MCTODOB NOCTABNEH CTACHIYIATOP
TOKA, COOpAHHHI HA GumonsipHoM TpaHawcTope I'T-3I3A. InA yMesbume—
HUA BHXOZHOI'O COMPOTMBICHUA HA BHWXOAE YCHWIWTENs BKAKNYEHH SMUT~
TeDHHE NOBTOPHIENH.

Youmurens WMEN  CHIEAYOUNE XAPAKTEPHCTUKR:

- xosmiuuneﬂm yemwnenws no Hanpskesuo - 80;

- Teume Zpedd mpn CHPAX B HENAX
I Mox B Zwana3oHe TeMmepaTyp +20 + +85°C, npmeexdmEmit xo
Ry, He mpeBman S0 MKB/TDam;

CHTHANOB, NMpUBEXEHHHA
BXOZY —~He Mekee 66 AC.




TuddepeHupansusit yoWIMTENs TOCTORHHOTO
TOKA HA TONEBHX TPAHSHCTOPAX C GOMBUUM
i curHana
(B.ZHauunos, C.BespykaBuukona. WCH ¥ 00II84,
M3l CccP, 1970)

InddepeHuNanbHHA yCUINTEND UMEET TDEXIAKUMHHE BXOA ¥  BHXOZA.

¥ Taxux ycunnrene§l MpUEATO PACCMATPMBATE DaOOTYy 1O I3

u BHHM CHDHANAM, ( cHrHan  onpe-

ZensdeTcAd K3K CpejHee u3 Hanpneﬂmn Ha ZABYX BXOJZHHX 32¥UMAX NO

OTHOWEHNI K 3eMTe WIN X momycyumol; zuddepeHuransmmwit cUrHan
OMpeRIeTACTCA KK MONOBUHA WX DAsHOCTH.

Crenesb, B KOTOPOH ZuddepeHUMANBHHE YCHINTEND MOKET TNpPENAT-
CTEOEQTE MOABIEHWN BHNXOAHOTO HANPAKEHWA, 33BUCALETD OT CMHQEE-
HOTO CUTHama, ABIAETCA €T0 BAXHHM i
erca CHTHANOB . HPM TNOJ3YE CHH-
BasHoro cursana Ha OOHKHOBEHHNE AnddepeHuMANBHWI xackaz, mpomc-
XOZNT WIKEHEHME DEXUMOB DACOTH TPAHBUCTOPOS (WBMEHAETCH TOK
CTOKA, HANDAKSHWE HA 3aTBOPE, HANDAXEHWE CTOKA). [IPM MACAZBHOM
COBMAAEHUN XaPAKTEDUCTHK TP POB ¥ ZPYTHX cxe-
MH BTO He BN30BET HADYWEHWA Gananca. [IPAKTWIECKW, Jawe  1pH
I-NponeHTHOM NMOAGOpE TPAHSMCTOPOE 110 TOKY CTOKA ¥ HANDAKEHUD
orceuxy, AwdPepEHUBANBHNA KACKAZ OCECHEuMBAET NOAABNIEHUE  CHH-
$asHol momMexn < 107,

B cxeme (pnc. I.I6) paccMaTpUBAETCA CIEAYRLUHE METOZ NMOZaBIe-
HWA CMHPAZHOTO CHMHANA HA BuXoZe AWEDEHUMANBHOTO  yCWIuTeNs.
Nlpy nozaue ZOBONBHO Gonbmoro cuidassoro cwrxama (1,5 B)
DeXpMH PaGOTH T e 1.6 sar-
BOP - WCTOK, CTOK - WCTOK, TOK CTOKA OCTAWTCH NOCTORHHHMP. BTO

y TeM, 410 NBHNI KAcKAZ MUTAETCA HAmps-
WeHHeM, KOTODOE CTeXnT 3a BXOZHOTO cnrHa-
na, TOK yepea Andd HHI KacKaz 5 Tnst

9TOTO B lleNb HCTOKOB JIBHOTO KACKAZA BK cra-
TOKA, H3 TONEBOM TPa M6 trna KIO3KW
(4TY T93.365.000 TY), Gunonspron — IM7?7 Tuna KT30IE »  craGuim-
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Puc. I.I6. Cxema amddepesupansoro yNT

5L
| Siq
a4 {20 naxe
Bud
:g é‘ Puc. M.I7. Ta~
p e GapnTHHE, mpH—
215 3¢ 3 COEAMHATENBHHE
0’/! + g X PasMeps ¥ 1o-
«’o b4 A HOMEBKA
Ry
10%0,2
Nﬂﬂ
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Puc. .18, [pususnpansHas
cxe¥a YBY Ha momeBOM TpaH-
ancrope KITI03

\
\

>

0 2 -4 <6 -8 Uyt
a)

Puc. 0.I9. 3aBucuMocTh KO3PMUMEHTA yCH—

NEHWA MOLHOCTY B KOIDOUUMEHTA mywa ~ OT

NMUTALMX HanpAxeHuit kackaza YBU Ha mone-
BOM TpaHaucrope KIID3:

8) - OT HanpAXenms CTOKa npw Us = const =

= 40,5 B; 0)- OT HanNpAXeHWs 3aTBOpPA NpU
U= comst =-I0 B

50

zpone 2 THI3 J-808, 3 HANPAKEHWE MATAHUA KACKIL1 CTACMIM3NPY-
erca CTACHANIATOPON HANpAXEHUA o

R CcTAGUTMBATOP Hanpaxesnit BxomaT cTadwnurpos AL Tund HCIS6A,
COCTABHOU TPAH3WCTOD 03 » N4 Twna KT30IE w CTa0#I#3iTOD TOKI,
GoGpaitkii HI TPIAHIHCTOPE 1S runa KT30IE.

Tasribid ZubbepeHINANBHNA yoUTUTE 1B o6CCNeYEaeT KOSPLUUMEHT
peX2KIMN TOPAAKA 10°. Kax BuAHO U3 cxeus (Cu. puc. 1.16), ycu-
ANTEND c BHON MONYI MEKDPO=~
cxemoit 122224 ("wHnykuuA").

K2paKTe HCTHEY YCHTWTENA:

KooBOMUMEHT YOWIEHHA MO HAMPAKENNO ¥

CHMMETDUYHOTO BHXOZA 100
Monoca nponyckauus Ha yporre 0,7 I,I Nro
KooDPUUMEHTH DEXCKINA Y CUMMETPHUHOTO

12 BHXOZLOE 10° » 6-10%

Teuneparypusit Aped Hyna, npuBenEuuuil KO BXOZY, mpM  cOmpo-
TPBTCHWAX B UETAX 3aTBOPOB I MOM, mpu I-npoueHTHOM MOASOPE EXOK
KX TPAaHBHCTOPOB MO OCHOBHNM ON@KTPHUCCHUM MEPAMETDIM, COCTABUN
<100 wx3/%C.

TIWKOBOE HAMPAXEHME LyMa, W3MEPEHHOe B 10m0Ce 0,35¢41,1 o co-
crasnfer 0,36 MKE, UTO COOTBETCTBYET CHEKTPANBHON MIOTHOCTY 3~
§exTUBHOTO Hanpaxeus mywa 0,06 MKBery™

Yownmteny, BuzeneHHsil H3 DUCYHKE NMyHKTUDOM, BNTOMHEH B Buze
TUCPUAHOK TOHKONNEHOUHOR CXCMb.

Cxema ofopuneda B CTAHZAPTHON METAIMOCTEMIANHOM KOPIYCE
2MCIS-I. T'aGapuTHne, MPUCOEAMHWTENDbHHE DA3MEDH W IOKOMEEKA NpuU-
Bezeny Ha puc. O.I7.

JeunMTens BHCOKOH YacTOTH
(M.U.AHTOHOB. UCK K 000773, M3 CCCP, 1969)

bHAA cXema 0 yeunure na
Ha yacrore 30 Mru npusesesa ka puc. ILI8. B CxeMe WCMOTB3OEaHA
WHAYKTUBHAS HEATPANW3ALMA NPOXOHOA EMXOCTH C MOMOZBR  KATYUKE
LH. BXOA ¥ BHXOZ YBY COPNACOBAHH HA COMDOTHBIEHME 75 OM,
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DKCNEPUMEHT NPOR3BOAMACA C TOJNEEBHM TPnoZoM KNIO3M, napameTpy
D B ra0n. ll.6. MonyuekHue TipY
TOH MEPAMETPH YCHIWTENH NMOKA3AHH B Tadm. U.7.

fybT CHELMATBHNX YOTD! ) HE Anf 3aUUTH [

et 1D KOPOTKHX uro cxemy. OTCYTCTBH

4 X YOTDOHCT NPWBOART K BHXOZY W3 CTPOR PETYMUPYRUSTO TPasi- |

yeTOpY, Tait KAk TOK HATPYSKM MPH KODOTKOM 33MHKAHMW PE3KO BO3- ‘
|

Taénwna M.6

pacTieT.

Ucw, | Ug-u,| Icr N Cu Ca2s| Ry,| Ryp,| Cr2s TpuueHelve TOACBNX TPAH3WCTOPOR B KAYECTRe DerylIupyomero
, s ' P , , v ‘
B % M3 Na/B| ng nd KOM KOM np - amenenta fenier cr HATPAKEHWA Y K neperpys- |

4oy ¥ e TDECYET TDW BTOM HWKBKWX AOMOTHUTENBHHX YCTPOHCTB AnR
orpunAueHUR TOKA KOPOTHOTO BAMMXAHM, TaK KAK TOK CTOKA NONCBO-
3WCTOPA HC MOKET MPERHUATH BEAWUUHY I =.TOK OT— !
KpHTUTC TPAH3UCTODA. \
Brio 0GCTEAOEIHO HECKONBKO MPOCTHX CXEM CTAGMIMBATOPOB  Ha- !
npsEcius, ¥ KOTOPUX 2 KAYECTBE DETYNUDYHUETO BMEMEHTA IDUMEHEH 1
nonerol TpaEapcrop Tina KMIO3M. BHOOD 3TOrO TN  TPAH3UCTODPOB “
|

i

-10 | 40,5 | 7,6 3,2 Is 6,2 |3.35 I 7,8

cr.MaKe
TaGnnua 1.7

Kp, Ku» fo, 28f
p:) 16 Mruo Mru PaGoumit pexwu 06yCHOBNCH TEM, WTO OHU MMEWT CAMuA COMBWOK TOK CTOKA MO CpaB-

HeHuo ¢ APYTMMM TPYNIAMP MONEBNX TPaHaucTOpoB KMIO3.

1 3 30 3,5 Usu =41 8
Ter =6,4u

/ms»f ,m_g;o-‘/; o Upyr8 1
Ha puc. M.IS 3a ¥ (Icp) » E —-———U% i
: uywa (i) or (Uey v Uyou). aopar
W3 pWCYHKA CIGAYET, YTO ONTHMANBHHM DEXMMOM O UyMaM ¥ 1O ksl ——vg-r20 \
yeuwnenun sensercA pexsu Uey = -(7 + I0) s, U,: +(I #2) B, N\
3 NpMBeNEHHHX JAHHHX BURHO, UTO NMONEBHE TPAH3UCTOPH  NOTYT 414 -
padoTars B yCHAWTENAX BHCOKOA yacTOTH, OGeCNEYmBas Xopouee yCw— 2}2
TeHWe W OTHOCHTENBHO HUBKNE LYMH. g Keis34 Y

TIpOCTHE MANOMOWHNE CTAGHIU3ATODH HANPAKEHAA HA
TONEBHX TPAH3MCTOPAX, HE TPEOYOWWe 3amUTH NPy
KODOTKOM 3aMHKAKUY

(B.A.Kanaxms, WCH ¥ O0II82, M3W CCCP,

Foe. (.20, DF
HIA C TOMEEHM TPAH3UCTOPOM B KAYECTBE DEry-
TUDYOUETO BMEMEHTA

1970)

puHuMMBaTSHHe CcXeMn oT nax

" . CTURN nppse, I .
Ha HANpAXEHNA B SHAUR- . p‘p'c ne‘z“" Ha puc. .20 + 23,
TENBHOR Mepe 3aBWCHT 0P ycTOMIMBOCTM X K MEPETPY3KaM. CTACUIH- Gurna « .20 noxasawa cxeua cra-

JT0pa Ha|
33TOPH HANPAXeHWS, BHIONKGHHHE HO OWIONAPHWX TPAHIKCTODAX, TPe- 3 D3 HAMPANCHUR, COREPKIUAR OFMH YCHINTCTBHHM TpANSRCTOP
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MI4L W ozms PeTymUpyoumit KII03M. B BTANOH~

s KLY | Vo8 HOTO WCTOUHNKS WCTONB30BaH cracunurpon KCI33A.

- " SN\ % Cxema, W30CDAKEHHSA HA puc. .21 oTIMYaeTcA OT nepsod TOMB-

80 8| N\) ko TeM, YTO BMECTO De3MCTOPOE Ry ¥ R, ucnoms3yorcs kaHams mo-
. ,
12-208 RN neswx TpasancTopos KNIO3M. 3ro BHO

“ore /’ cTAGUABHOCTS OMOPHOrO wy yen-
2012y, neuna 06pATHOH CBA3M.

= 4 CTaGnIN3aTOp HANPABECHUA, WBOODAREHHHH Ha puc. [.22 coZepeur
002 46 80,

TpEXKHACKAZRKA yCWINTeNs 0CDATHOK CBASK. Ba cubT ITOTO yAANOCH
Puc. .21, Cradunnaarop HAPAK

CHUR C OMOKICKITHEN  yCHITUTENEN 75 GONEE BHCOKMA no )

COPETHOR e5on. Biecro peamﬁé’ﬁgm’;h ¥ Re mpiciieris noneaie ;ﬁ:ﬁ:zm BLXOJHOE COMPOTUBAEIMe, [[ePBHA KACKAZ yCRAWTENA COC~
=128 ) pam 52 momeEoM TpaxsucrTope KILO3K.

’ ’ Ha pic, .23 npeAcTaBNeHa OYEHb NPOCTAA CXeMa CT30MIN3ATODA

KNA,%| HANpAKCHNA, BMEDUAR ZOBOLBHO BHCOXWA xosduuMERT cTaCmamsaumm n

00 HU3KOE BHXOAHOE COMPOTWBNEKME. DTA CXewa,GNaroAapR cBOe mpoc—

ToTE,MOKET GWTB CKOHCTDYWPOBAHA B BUAE MOZYIA. HeZocTaT:oM sToit
CcXeMs FBNAETCA OTCYTCTEUE PETYNMPOEKH BHXOAHOTO HANpAXeHuA. JnA
WBMEHEHWR BUXOAHOTO HANPAKEHES TDPECYETCH 3aMEHA OMOPHOTO CTAGU—
MUTPOHA.

OCHOEHHE NapaMeTpy NpPUBEAEHHHX CXeM YKA33HE B Tacn, I.8.

00 2 468 9 I 1 Ta6nnua .8

Puc. .22, Cracunuasrop HANDAKEUNA C TDEXKICKIRHHM  yCHIuTENEM
OPATHOA CBRIN Bxomioe Buxomuoe |  alg/Ug,

—— Vs, 1o, pee | e | e Ko ad R, o

jo— K Vg Prc. 11,20 12-20 10 5,9 w@

- ‘aol4l Puc. .21 12-20 10 20 52

e N\ Prc. .22 12-20 10 500 1

¢~ xna A Puc, .23 10-18 7,65 125 I

10188 7658 aopat)
20t2lf P; CXEMH MOTYT TOK HaTDY3KW 40 6 Ma.
o PR Mp» 3ToM MomHocTEH

» PACCENBAEMAN HA DETYTMDYWUEY TPAHSNCTODE, He

00 2 4 6 8 10 I,n TPeEHuaer gonycruuyn (120 uET). B pemme KODOTKOD 33MNKRHMA 3

P B.23. 1 " s caMmou HeOnaronpraTHoM cryyse (KOIZA BXOAHOE HANPAKEHNE  MEKCE~
we. [.23. Npocrod cra MIN33TOD HANDHKEHUWA © ONHOKACKIZHHN MAaNBHO -
yewiuTenen o6paTHOA CEA3W HA N-p-n  TpauaucTOpe ) omkocrs paccesms peryampyemero TPAHSHCTODA  COCTABNA
€T OKOMO 240 uaT. OfHaxo CHIEAYET yYecTh, YTC PEXUM  KOPOTKOIO

UEx =18 B;___UEX
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SAMHICIEDA, KAK TPIBNNO, OHBAET KPATKOBPCMCHHHM, NOBTOMY TaKas
neperpysKa He MOKET BHEECTH ¥3 CTPOA noneroil TpaH3wcTop. Qnu-
Caiitbe CTAGWIN3ATODH HANPAKEHUS GWIN WCMHTINM B PERUNMC Ao~
TENBHOTO KODOTKOTO 33MHKAHWA B Teychne I yaca. Tlocae UCTHTIRMA
NApaMeTpH DETYNMPYLSErO MOTEBOrO TPAH3WCTOPI HE USMEHATUCH ~ B
BCE X3PIKTEPUCTHKY TOPOB OCTAMUCH

IR yECHWYEHWA TOKA HATPY3KW CTAOUTNBITOPOR BMECTO OAHOTO
CleAyeT WCMONB3OBATL ABA WIM HECKONBKO MOTEBWX TPIH3KCTOPOE,
COeAMHEHHHX NApannensHo. [IPW BTOM KEAITENBHO TPANIUCTOPH BHOM-
paTh C OMU3KMMM NAPIMETPINM.

frrTepaTypa

I. Cesuu ]l. TloneEse TPaH3ucTOpH. "COBeTcKoe pazmo", 1968.

2. Manui B.B. ¥ Coumn M.C. TapaMeTps ¥ CBOMCTBA NONEBHX TPaH—
3ucTOpoE. "Jueprua", 1967.

3, Wepsws. Kok, DHe ¥ MOYEMy HYXHO WCHONB30RATH TPAH3UCTODH C
nonesHM 3PHerT0M. "Electronic Desigd',l 966, 12, Malt 17, cm.
94-102.

4. Tomeswe Tpuomu. "EDN', 1968, & 9, crp. 32-36, 38, 39.

5. Manpuepa B.[l. HMBKOYACTOTHWE UyMH NONEBHX TPAH3MCTOPOB. Cxe—
MH TPYMENEHUA B YCHAWTENAX HM3KOM uicroTH. (0630p MO MaTe-
pranay sapyGexHod meuar#), Jgeg,

6. Kanaxuy B.B. McclepoBarue MOXeBHX TPIHUMCTOPOE B CXCMAX yCU-
nureneft nocroansoro roxa.(Texuuuecknt otueT), 1968,

7. Tonornnos B.M. BHCOKOY3CTOTHH NONEBHX  TD:
poe. (0630p no Mprepwanmal 3apySexuoit meuurn), 1969,

8. Hupeer A.H. XapakTepuCTIKM NMEPEKPECTHOR MOZYMHLMM  TONCEHX
TpaxsncTopos. (063op), [968.

9. B.To3nmir. MONEBHX TPa.
wa", 1970.

10. Hanaxwd B.A., Bopucos A.J., CeMénosa T.[I. Ycunmexwe CHTHANOB

MOCTORIHOTO TOKA W HU3KOW YACTOTH HY MONEBHX TPIH3UCTOPUX.

. B3n-30 "SHep-
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. Kumimni B.A., Bopucor A.Jl. BMCKTPOHEHE TANEBEIM

(Texuuyeciui oruET), 1969,
Check The O-1C point in your FeTs. “"Electronic Design",
197, G

TP WY no-
nepux Tpanancropax. UCH N 000378, M3 CCCP, 1968.

Konxor H.E. TPUPTEp HA momeBsx rpauamcropax TH-I ¢ apTO-
cuexerren. WCT ¥ 000399, M3 CCCP, 1968.

Poae, Pasmpuatie m MONEELX TPAH3KCTOPOR. "EpN ",
1969, cudt. L3, CIp. 49-60.

. Auroyo® M. YCRIMTENB EHCOKOA YICTOTH HA MONSEHNX TDPAH3NC-

ropax. KCH W 000773, M3l CCCP, 1969.

Kaiagmi BoA, [IPOCTHE MUMOMOUMLE CTACHIV3ITOPH HUNDAKEHWA HA
NMONPEHX TPIHZKCTOPAX, HC TPSOYLEWE 3aUNTH DU KOPOTKOM 3a-
Mmuxakuw. WCH ¥ 0001182, MaN CCCP, 1970.

Jaupnor B.C., Kasaku BoA. LeffepeHupanbryid ycumyreasr  mo-
crossioro Toxa. WCH & 00[I73, N3N CCOP, 1970.

IauunoE B., BespykizimweoBa C. I, fCDCHUNINBHHA ycnnerens
NOCTOSHHOTO TOKA Hi MONEEHX TPIHIWCTOPAX ¢ Conbund Koadhn—
URCHTOM MOAABMEHVA CUHPA3HOrO curHana. UCH ke 0OIIB4, M3
ccep, 1970.

Inyuxor 0.W., Cenésor B.H. HOETOPWTENN HA NONEEHX  TPAH3M-
CTOPAX ANA Mukpoucrnonxensa. UCT M 00II92, M3 CCCP, I970.
Inyuxos 0.U., CeuesoE B.H. MPxDOMMHUATODHNA MAmOLYMAUNA
YCRTRTENb HK3KO YACTOTH C NOMEEBHM TPIH3UCTODOM HA  BXOZE.
Ucn % 00IT93, Mam cccp, 1970.

CemgHoB B.H., ®ezopms B.I'. YCWIMTEN HM3KOA YACTOTH HA IO-
TeENX TpaHsucropax. UCH % 000774, M3N CCCP, 1969.

Banbios A.A., Tonumnor H.A., Komocosckwit A.B. Kpemunesse

monerue TpaWsucTopu THmoB 2MI02 n KMIO2 (TH-I). (3ao0u-
Hull ceumwap). HoBocWOWpCK,ws®-Bo LHTH, 1969.
Banskos A.A., Tomuunos H.A., A.B.

Monezme rpanawcropy KMIO2. "Paauo", 1970, k 6.
CeMénon B.H. enompaopaiue NOMEBOTO TPAHSHCTOPA B DeXiue
con , ympa (3a-

OuHuil cemmnap). HorocWGMpCK, W3Z-BO "Hayka", CHOMPCKOE o7~
Zenesne, 1970, i
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BwOOpP OMTMMATBHOTO PEXUMA TONEEHX TPHOLOR
KIIO3 # 2[M03 (TH-5) B Kackaze pe3uCT#BHO-
TO YOUTMTETA ¢ovevuntnonnennruneniensnaans
AHATOTOBMI NEPERTBUATEND .ouusevs.nsess...
InddepeHUNANBHNA YCUTUTEND TOCTOAHHOTO
2
BHHH ycunurens 0ro
COTEPKAHVE 4 TOKA H3 NMONEBHX TPAH3UCTOPAX ¢ GOMBUMY
o7 cur-

HATMA wovoroersssonnnnnnnnaes

1. Kparwoe OnucaHue KOHCTPYKUWM, OCHOBHNE 3NCKTPU~ : Jeunurens EHCOKOA YACTOTH .......
YECKWE MaDIUETPH W XADIAKTEDUCTHKY MONEBHX TPaH- fpoctue M3 DI D
aycTopor 2[1103 » XMI03 WA H3 NMONEBHX TPAH3UCTOPAX, He TpeCyhuue

33UNTH NPR KODOTKOM 33MHKIHMM 4eesesrnn,
YCTpoACTEO MOMERHX TPAHBWCTOPOB 21103 ¥ v P

KIIO3 4eeenneennneenneennneeniaeannsennaen THTEDATIDA +envnrnraraneneneanes
OCHOBHHE 3MEKTPHYECKME MIpaNeTPH MOJNeENX 4
Tpak3ucTopos 2103 v KII03 ......

Tl. OTapyurenbHye CEOACTER ¥ OCOGEHHOCTN TPUMEHEHWA
TONeEUX TPAH3UCTOPOE TMMOB 2ML03 u KMIO3

HATIPAKEANE MPOOOA wuvuruunnnnanananenenaas
HanpaxeHne OTCEUYHU TOKA CTOKA vevevveneus
Bnysiine TeMmepaTyDi BHEWHEH CPEAH ovu.v.
TepMOCTACHAEHIAA TOUKE vevusevsnnsnsonnanas
CBETOUYBCTEUTENBHOCTD o eeverrsvavnsnraenes
liyus NONEBOTO TPAHBNCTOPA 4uuverunneennns
ToneBoit TPaH3WCTOP KAK PETYTHDYEUHH HINpA-
KEHUEM PESUCTOD 4revuunennnnnonssisiennins
TIoNeR0fl TPAH3WCTOP B KAUECCTBE KINYA +uu...
KBAZPATNUHOCTD XGDAKTCPHCTHKM wuvvreersnss

1. Cxeus n TONEBHX 2103 n
KNIo3
TIOBTOPUTENY A MOMEBHX TPIHIUCTOPAX AR
MUBPOUCTIOMHEHAA 4 svvvnnnnoronnnrereanesans
YeuauTens HM3KOW YACTOTH HA MOMCBHX TPaH-
3UCTOPAX ...
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