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Cadgpo’carc;z ceedenus 06 yerpoiicree u npunyu-
ne OelicTeus ceaenosux SunpasuTeded, ux 516k
Ipiueckux napamerpax u ceoicteax, a Takue npu-
sedenst dannoie o KORCTpyKyuu ceaenoserx ssinpsa-
MUTCAbHOIX 3AEMEHTOB U 6sinpasmutesed. Paccwmo-

KPATKOE NPEACTABJIEHHE O ®H3HYECKHX OCHOBAX
BbINPAMNEHHA

[lponecc BHnpsM/IeHHs yRoGHee BCero paccMaTpuBaTL HA apHMEpe
TepMAHHEBLIX HJIH KDEMHHEBHIX BEHTHJIER.

MexaHnu3M MPOBOJMMOCTH B T'€PMAHUE HAM KDEMHHH ONpeRemdeTcd
THNOM BBOLHMON B HEX npiMecH. Eciiu B repMamHi MR KDEMHHH BBECTH,
HanpuMep, aToMbl Gocdopa HAH VMBILEAKA, TO HOCHTENAMH 3apsios 8
MOAYNPOROINAKE GYIVT OTPHUATENbHO 3APSKEHHEle BJEKTPOHbI (MpO-

BOIUMOCTb THNA 7). [IpH BBeNeHHK e aTOMOB 6Opa WM ATIOMUHHA HO-
CHTeJAMH 3apA30B B NOJMYNPOBOIHHKe GyfyT TMOMOMXKH1ETBHO 3aPAKEH-
Hble AHPKU (IPOBOAKMOCTB THMA P).

MexaaH3M OPOBOIWMOCTH B JWPOYHBIX NOJYNPOBOXHHKAX MOMeT
6LITh HAIVISUIHO OLIMCAH CAeaylolurM obpasowm. [lpencrapum cebe samot-
HeHHBI# aBTOGYC, B NpOXOJE KOTODPOrG BHAOTHYI0 RpYT 3a APYTOM CTOAT
naccaxupn. [Ipeanonoxum 1nanee, 4To Yepe3 NEpeIHION LEEpb M3 42B-
ToGyca BHIeA ORHH naccamup, Ofpasyercsa nycToe MECTO, HAA <IbIP-
ka». TIpH MOCAELOBATEILHOM NPONBHIKEHHH BMepel CTOAMUX JOREd
ABPKA COOTBETCTBEHHO MELEMENlaeTCst B OGLATHOM HANpABIEHHH H, B
KGHIE KOHLOB, MOMET GbiTh 3amOJHena JOMONHHTENBHO BOILENLINM de-
JIOBEKOM.

COAEPXXAHHE Taxnm 08pa3oM, BHXOIL H BXOX B ABTOOYC OLKOrO’ Maccamnpa OKa-
3LBAETCS BO3MOXKHBIM OMHCATH NGO nyTeM MepeMelleH#s Boepel
3 604b1IOTO YHCaa JIoLeR, JHGO NyTeM nepeMelieH s B MPOTHBOMOIOKHOM
4 HanpaBJEeHHK MYCTOTO MECTa MAH NBIDKH.

7 B fio/ynpoBOIHHKAX C ABPOUHEIM THIOM {DOBOJIHMOCTA [epeast-
8
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Tpenst nauboaee ynorpeburendNme Cxemol suinpas-
ALHUSR, COOT 2 xnexncdy MU 34KT pu-
HecKuMu noxasareAsmu u merodor ux onpedesenud,
Mp : T SKCRAYATAUUL  CeeHOBME

soinpamuTened u cnpasounod MaTepuan 0 Boitifine
MUTEASLX, BOINYCKALMSIL NPOMOUNIEHNOCT 0. ‘
Aegpozwopa PACCHUTARG Ha WUPOKW] Kpye wuTare-

Kpatkoe npencrasienue o (H3uIeckHx 0CHORAX BhIUIR 5 MIeHIA
KOHCTPYKUHS CceNeloBhx 3JeMEHTOB i BBINpAMHTeaedi .
OCHOBHEIE IAPaMeTPH  CeNEHOBLIX SeMENTOB . . . . . . .
DAEKTPHUECKHE XADAKTEPHCTHKH CEJCHOBHX  BLINPHMHTENOA

K XKeHue 3apAN0B yI0GHO ONHCHIBATh C HOMOUILIO MEpEMENmteHus NHpPOK,

CBOficTBA Ce/leHOBBIX BHIPAMHTENEH H COOTHOWIEHAA MexIy He- nosiBJAeHHe KOTOpHX OGYCACBASHO Ha/MKUKeM B PElICTKe MHOJMYNpOBOAHH-
KOTOPLIMH apaMeTpamMH B CXeMax BHIODAMJEHHS . , . . 1 Kd, COMEPIKALIEro PHMECh HE3ANOJHEHHBIX CBS3EH.

Crparawneiii Matephas, THIR BLIIpSAMIITE EH, YCIOBHS 3KCiIya- B rtaxoli MomelH ABIpKa DACCMATPHBAETCA KaK  HOJOXKHTENbHHIA
Taudd , . o, . . . A/IeK TPHYECKHH 3apfA, PABHbIA N0 BRAHUKHE 3apsady 3.JeKTpOHA.

Ecan B MIACTHHKY TepMAaHHA HJH KDeMHHSI BBECTH, C o4HO#R CTOPO-

4 Hbl, MpUMECh W3 SaeMeHTCB V IDYNIE CHCTeMH Menjeneesa, a ¢ Apy-
_— roit — npumech 3 3aementor Ll rpynnm, To B niacTRHKe BO3HHKHYT 1B
ofJjacTe ¢ pasHbIM MeX3HH3MOM npDLO}_lHMOCTH —_ 3.1SKTI)OHHO]‘:[ H bl

POYHON, a Ha IpaHuue MeXay SruMz o6jacTaMu 00pa3yercs 3JMeKTpOH-
HO-LIPOYHBIA NEpPexol, WA Tak HassiraeMbll 3anopumi caod. Compo-

Feanep Hcaax Xaumosua THB/ICHHE 3ANMOPHOrQO CJOS 32BHCHT OT NMOJAPHOCTH MPHIOMEHHOrD K He-
CeneHonsie abimpsmmTens. M — 71 Hor My HanpseHRHs. Ecay aHOZ HCTOUHHKA NHTRHHA NMPHCOSIHHHTB K #-TH-
crp, 24, 0 man. (Maotooan éannb}uﬁnugﬁgzgmﬁﬁ? 4;%1)-xepmm. 1964 r., 0y, a KaTod K P-THMY, TO 3/MEKIPOHE H AMDKH GYAVT YXOAHTh OT FpasH-
. : . [kl NePex0Na, BCJENCTBHE Uero B HEM YMEHDLIUMTCH KOMHUECTBO HOCHTe-

Penaxtop A. H. Kysomunos Texu. pezakrop H. A. Byavdses Jef 3apAna H 3JEKTPOHHO-ALIDOYARIT NEPeXok npHobpeTer Gombmioe co-

npotusaenne, [Ipu nepeMeHe HOJADHOCTH 3/IEKTPOHBI M JBIPKH UOK jef-

OBnoxkka XynckHHKa A.
Y Ka M Kyewunnurosa CTBHEM S/EKTPHUECKOrQ HOAS OYLYT NBHFATHCK K 3JEKTPOHHO-LBDOYHO-
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Taxoe HanpasfeHHe, NPH KOTOPOM MJIIOC HCTOYHHKA MPHAOKEH K
p-NOJYNPOBONHYKY, Ha3hbIBAETCS MpAMBLIM HaMpas/eHHEM, H TOK B 3TOM
clyuae AA3nlBAeTCA NPSMBIM TOKOM. HampasieHde, Np# KOTOpoM ILIOC
HCTOYHHKA TNpHUCOEINHeH K N-NOAYNPOSONHAKY, Ha3HBaeTcs OGpaTnhM,
H TOK B 3TOM Cjiydae Ha3blBaeTCa 0GPATHHM TOKOM.

OuepHaHO, 4TO NPH NOABEICHHU K BEHTHNO [EPEMEHHOrO HAMpAXe-
HHS TOK GyleT DPOXOAHMIb NPEHMYILECTBEHHO B NPAMOM HANPABAEHHH,
¥TO H O6YCNOBIHBAET BHIPAMICHHE.

B ceneHoBHX BERTHAAX BHIPAMICHHE TaKKe HDOHCXOAUT Ha TpaHi-
e 3JeKTPOHHOrO H AKPOYHOTC MONYNPOBOXHMKOD, ONHAKO B OTJAHUHE OT
repMaHHeBHX H KPEMHHeBBX BEHTHJ/el, XHMWUECKHA COCTAB KOHTAKTH-
PYIOUIKX p- H P-TOAYNPOBOLHHKOB paanuveH. IloJynpoOBOLHHKOM Ihi-
POYHOrO THMA CYXHT CEJieH, a NOAYNPOBOAHHKOM IEKTPOHHONO THIA-—
cynbuy BAH CeneHnj KaaMHf, 00pa3ylouHecs B peayabTare XHMHUE-
CKOro COEeNTHHEHHH B NIpONECCe TEXHOJAOTHYECKOr0 H3TOTOBAEHHS BEHTHIIQ]‘:[.

KOHCTPYKLUHSA CEJIEHOBBLIX 3JIEMEHTOB
H BBINIPAMHTEJNEH

Buewrnnit BN €IHHUYHHX CeJI2HOBBIX 3JEMEHTOZ [oKa3aH Ha
puc. 1. Kak BHIZHO, 3eMEHTH NDEICTaBASIOT cOGOH NAACTHHKM PasHBIX
pasMepoB W GOpMH: KBalpaTHble, KpYIJIHe, ¢ UEHTPANbHEIM OTBEPCTH-
eM H 6e3 Hero. geﬂmnu pa3MepoM 5, 7 ¥ 12 mm HaswpawoTca TabaeToy-
HEIMH.

Puc. |, BHenHuii BHI CeJEHOBBIX 3]EMEHTOB,

OtBepCTds B 37eMeHTAX MPEIHA3HaYaOTCH 115 cOOpKH BHIIpAMHTE:
Aeli HA W3OIADOBAHHMBIX WIMAIBKAX, DaeMeHTH Ge3 HEHTDAALHBIX OTBEp-
cTHi COBHMPAIOTCA B MAKeTH B [UIOCKBX KOpNycaX, a TaGieTouHble aje-
MEHTH HaGHPaIOTCst MOCJAeLOBATEARHO B TPYOKax H3 HI0AMDYWOUIRTC Ma-
Tepuaia {psc. 2).

B KOHCTPYKLUHH CeJCHOBHIX 3EMEHTOR CAYeT PasavuaTh HECKOJbKO
OCHOBHLIX Y3JI0B: OCHOBAHHE, CIOH NMONYNPCBOLHWUKE — CeleHa W Bepx-
HHH 31eKTPOL.

PaceMmoTpHM MOCTPOEHHe 1ByX OCHOBHBIX THIIOB CEJCHOBHX /EMEH-
ToB cepuii A ¥ T, BLIYCKaeMpX Halleil MPOMBILIIEHHOCTHIO,
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Puc, 2, dneMerrsl B MIOCKHX Kopnycax B B TPyOxax
43 M30,IHDYIOLIEr0 Matepwata,

oz

Bewmuns cepuu F

AN,
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nanpatnene
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wangabaesue

Benmuns cepuu A

Pue. 3. Yerpoficrso cenencsux seataned cepufi A H T,

1 — aaomupHesoe ochosande; 2 we cioft  cexena; # == RaTOZSHIA
enram; 4 — Jakosoe Koo (A9 cepun A} #aa Gymamuas wafa
(2% cepuw T): 5 — sanopAwfl caoki: 6 — amcwntkesas Boabra.

B mentniny obomrx thnos {puc, 3) B Kadectse OCHOBAHHS, HA KOTO<
POM HapaulqBaerest GHMPSMHTELHBE 31eMEHT, UPHMERTRTCA AMOMHHNE.
BaR Miacruaxa roumnaol 0,8 mm. OvHoealine CIyKHT TaxKe ONHUM W3
T0KOCHEMHLIX  3/12KTPO10B  Bropeiv TOKOCEEMHLIM S1GKTPOLOM y 37es
MEHTOR Cepud A CIYMHT [2K Ha3bldaeMblll KaTOAHWE CAAB H3 0J10BA 1
Ka1Mus, a y sieMenron cepur I' — amomunuesan ¢osera. [lo stomy
NPH3HAKY 3TEMEHTBI JIRrKO DPA3THHAIOTCH MeXAY coGofl 00 BHEWwHeMY
BHTY

To.lumus ¢10a cenena pasra 50—60 sx. Boablias wacth ero no-
BepxnoctH 3axpuira Cepad n0J0cka cedeHa umpuxolt 1—15 mu BHina
TOALKO MO ASpHPepIn 3deren1a,

TeXHnIIrHs HICOTOAMEHIS COJIPHOBLIX BHINDAMATENLHBE 3TOMEHTOR
mpexycmatpuazer o6pasonanie 3a1OPHOCO CAOR TOTLKO Ra CPaduue ce-
JeHa ¢ 0AHMM B3 IekTpo1os, FHa rpauuite ¢ apyriM 3AeKTpOaOM Bble
[pAMJAeRHe 10MKHO OTCYTCIBOBATH, T €, AOMKeH OHTh MOJyd4eH KO«
TAKT C BO3MOKHO MEHhIIHM MePeXNANLIM CONPOIUBIALIHEM

TEMCHIOB CepHA A 3270DHuifl Coff pacmonomen H3  CpaHANe@
Mexy CeNeHOM B Ka10aMblM C1A80M, 8 R2 FPAHUIe coaeda H OCHOBA+
HHA S7eMeHTA HMeeTC KOHT2KT ¢ MAJHM CONpOTHBJIeHAeM, ¥ 3JeMeH«
ToB cephi T, #ao6apar, 3190pELA canll ofpaiyercs vekay cenedoM H
ATOMHAHEBWM OCHOBARHEM, A KOHTAKT ¢ MAJEIV  COIPOIUBACHACM =
MeXay cefenoM u anomiAdesofi ganernd. Pazauysoe pacmonoxenne
3anOPHOrG ¢10S ONpeAeaReT U PA3HYId NOJSIPHOCTD LJIS MPAMOTO # 06«
PaTHOrO HalpaeJerua y BeHTuIed 0GOHX THAOR,

2 Bax. 4167 5




¥V saementon TEMAa A npsAMOR TOX NpOTEKAET NMpH MDHIOMKEHHH M0~
€a MCTOUHWKA MUTAHAS K OCHOBAHNIO BJEMSHTA, 4 MHHYCA — K KaTOds
HOMY CAaBy; Y BenTHMed ccpud I A0AspHOCTS OGparHas, T. €. aHOLOM
PaeMenTa CAYKUT (OMBTA, @ KAaTO1OM — AJIOMHHHEBOE CCHOBAHUE. .

TonulRHA BATOPHOTO CROS ¥ CETENOBEIX MEMEHTOB Topsaka 10-5 ¢
Ha pHe, 3 g8 BarAsiAIOCTH Pasvephi 3aOPHCTO €107 3HAYHTENLHO Ope<

H{YEHBL. .
yae”ﬂpn cSOpKe CeeHOBHX BHOpAMKTeded Ha W3QJIHPORAHHOA LIHJILKE
ueNTpanbHaA HACTh 3JEMEHTOB MGLBEDraeTCi SHAUHTENBIOMY AaBAEHUO,
4T0 MOJKET NPHEECTH K PA3pyIICHHI0 3UODHOID CI0T HIH K SHa‘lHTle‘b'
HOMy yBeIdueHHlo 06paTHOrO Toxa, H106n n30emaTh ITOTO, y IMEMeH<
T03 CEpHH A Ha CeJIeH BOKPYT MEHTDAAbROro OTBECIAR HAHOCAT JaKo-
BOe KouLo, ©6IbLMAf 94cTh LIOMAAH KOTOPOrO 3aKPHIBAETCA  KaToL<
HEIM CRJaBoM. B NOKpHTOM JaKOM Mecte CeNleH H30AMpOBAH OT KAarola
¥ 3anopseli ci10f He o6pasyerces, TlostoMy na @soaMpoBanHblif yuacTox
MOXKer oKasmiBaThed €OJblUoe Aasiedde @3 HapyUIEHAn BHPAMHTEAL<
HBX CROHCTB,

Y onementos cepun I' 114 orpannuelus yseauyenHs ofparHoro To-
K2 Npd cKATHA BHOPHAMHTEALNBIX 971eMERTOB B cToAGe B UeHTpaibHCH
wacTH saeMenTa Mexly PoJbrofl  CrOeM Cenéna DacmOIOKeHa TOHKAA
Gymaxmaq Waiifa, enpeccopandas B Celen. B saewventax Ges  uenT-
pa.ieHoro 0TBEpTTAR HAOIADYHIUIIX NPOKAATOK HET.

Puac. 4. Cenenosvle EnINPMHTENH H3 3JEeMEHTOB KBal-
paTHCA $OPMEL

OcHOBHOM KCHCTPYK $yBHHI BH CEJEHOBOTO BHINPRMIITENAl IPEACTAR-
Ager coboli BhMpaAMHICAbAME cToa6nk Ha puc. 4 nokazake CTOAOHKH,
coBpanubie K3 SAEMEHTOB KBANPATHOR (OPMBL.

Jan yayumerns oxjamieHus BHNDAMATENs MEKAY MeMenTavi
OCTaBJIAETCA 3a30P, KOIOPELY DEryAHpYeTCss KOJIHYECTBOM —[HCTaHiHOH-
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HElX mai6. OHM e CO31AIOT MEKTPHUECKHT KOHTAKT Mexay BRINPT.
MHTRABHBIMI 91eMenTaMi. HenocpeactBenno K 3JeMeHTY €O~ CI0pORHM
KA4TOAHOTO CNAaB4d B BHIPAMHIe/IAX CEpHH A, 4 T2KKE CO CTOPOHHI AM0-
MHNHEBOA GOIbIH B BHADAMATENAX cepud [ npuMbIKaeT ¢urypHas Tas
KOCheMHan wafiba, BunOANeANan B Biie Tapenoukn, Ocobas popma To-
KOCBEMHON Wali6h! MCKTIOUACT MeXaHyueckOe MNOBpeXTeHHe aK THBHOMN
YaCTH BGHIIPAMETENLHONO 2JI€MeHTa BGJIHIA LEHTPAJLHOTO DTBEPCTHS,

BrimpsiMuTeNnrble CTOASHRY pasiuvawTcs Kbk o opMe H pasMes
PaM BXOLAWKX B HHX CENEHOBHIX 3/MEMENTOB, TAK H N0 CXeMaM BHIIPAM=
Jennsn, Ha onHOA ¥301EPOBARIOH MWuAALKe € NMGMOUILIO BLHISOLOB H Nes
PEMEIYEX MOTYT OHTh NOJYYeHbt JHGO OraeaLHble TIESH  BHIPAMHTENH,
JA00 3AKOHueHHHle BHNPAMHTEAbHLE CXeMit: OZHOGA3NLIl @ Tpexdase
HEIfi MOCTH, CXeMbI CO CPeaHel TOUKOR 1 Ap. DAEMEHTH MOTYT 06pasos
BHIBATL NOCIEAOBATE/ILHOE, MAPAATENLHOE MO0 CMEUIZHROE COeMHHERHE,

Hoaspuocrs skBoAcE 0§03NaYaETC UBETHBIMA NOJOCKAME:

Kpaciiblf uper +

cunuil upeT —

KeNTulll Heer ~

DJICNeNTE TPAMOYTONBUOH HAu KEalpaTuoli GopMu, He HMelollHe
REHTPANBLHOrO OTBEPCTHS, COG4PAIOTCA B MAOCKHX METAMINYECKHAX KODTy=
€ax B, KaK (p4BHJO, COLIMHAOTCA N0 MOCTOBOR cxeMe, Bmmpamutem
HMCIOT 1B2 CKBO3NEIX OTBEDCTHA 151 KpeMilelusn K WACCH amnapaTyphy,
KOTOpOE B 3TOM CAyuae ArPaeT pOAL PAIHATOPA, PACCEHRAIOMIENG SHAUH<
TENLHYI0 YACTE BEIENIEMOr0 B BunpAnmuiene Temna. OTBog Temna @
TIOMOLIBIO pal#aropa NpeiyCcMOTPeH [pd OHpedeieHus  HOMHLAILMBIX
NaHHBEX BEIIPAMHTEJS.

Comporapaenne HIOAAUGH BHIOPAMUTENEH OTHOCHTEALHO CTAKHOR
MAHILKH WA METaNINYeckOro KOPHysa COCT2sadeT He MeHee 2 Ao
TIOC/e MPEGHIBAHKS RLIMpAMNTeIell B Cpeie €  OTIOCHTENLHON BNAXKe
HocTeio Ro3ayta 95--080, mnpu Temneparype 20:£5°C B Tewenmue mayx
CYTOK, B HOPMANI HHIX KJIMuA1RYeCKHE YCAOBMAX CONPOTHBJAEHAE HIOMS
LHH 3HAUHTENBHO RN,

Buinpausteaniiie  CTONGHKR  HMEIOT BAAFO3AIINTHOS © MOKPHTHE,
Hckaouenne cocrasismior BUNPAMUTENH, Npeilalnayentbie nag Pa6o ru
B rpaichopuaToproy vacae.

OCHOBHBLIE MAPAMETPBI CERBEHOBbLIX 3JTEMEHTOB

Hannyauum o6pasow saekTpraeckMe napaverpH BEIPSMHTEbINY
SAEMEHTOS XapaKk1epH3ylores ¢ AOMOWILKY BOILT-aVNEpHOR  XapaKTepH-
CTUKH, ONDEILJAIOUI $ABHCHMOCTL TCKA OT NPUAKPHHOTO K SIeMenTy
RaupsLKeN A,

Henpepuisumé psin  naipaKensf, 0puknajsiBaeMuix K  BenTHMO
B MpAMOM B O6PATHOM HanpaBiPAMsIX, (03BOJAACT “CHATH ABE  Berpd
BOALT-3WiepiION XaPAKIepPHCTHRR — apaAMylo B ofparmyw  [lpakruyes
CKH BLITPAVIATOALHbIE SAEMENTH XAPAKTEPHIYIOTCH  6O.Ave NPOCTO! M«
PEIeIALrCs DR M4ula (1a1€HAT HADPRAELUHR B PSIVOM HATPABACHWH 1pH
3a1AHHOV KNACCHPHKAIMCHAOM TOKe # BeMuunna 06patnoro ToKa npu
OnpedenieitHoy kIacCrMHKAUHONHOM GEPATHOM HANPRKERHH,

Tepouli  mapameTp oupenesser rpynny seiunefl, a BTOPOA —
BONYCTHMOE 06paTHOE HANPHNMERNE, KOTOPOE MOKeT OWTb #a HUK NO-
AaHO. BeuTuan, y KOTODLS BeaRduNa MPAMOIG NafieHHs  HANDTKes
Bua He mpemlnaer 0,45 8, otnocstea K Ayumwedt 4-B rpynne; sarem che-
Ayer 3. rpynna ¢ nperenom sanpmkenuil ot 0,45 po 0,55 6 u 2-a rpyn-

a 7



pa — ot 0,55 g0 0,65 5. BentHan c 65 p
oTHOCAIHECA K xyamredl, {-fl rpynne, npakTHUCCKM He BHAYCHAIQTCHE.

Tlo BeMuMEe ONYCTHMOTG O6pZIROra HARPIUKEHHS BEHTWIM pasige
Jsr0TCH HA CAEIYIOULHE KAACCHE

TonycTaman BenuduHa Spexrusaoro suaue-
HHA NEpPEMEHHOro HanpaAXeHuad Ha OnHH
BNEMEHT, B « o o » o s » o s s 50 00+ 20 25 30 35 40 43

KAace BeRTHAS + » o+ s o s v esassees B I A EHXK

Knacewt B, T u JI oTHOCATCA K BEHTHISAM CepHH A,aEH aK—
& BeuThIAM cepuit ['e

Hedfx0IKMO y4WTHBATh, STG NpH ONpELeNeHd [pyNNUL BEHTHe
Jefi aepe3 MOCJGANAE NPOMYCKAT TOK CHHYCOHIANBROH opMH  OF
HCTOUHHKA ONRO(A3NON0 OZHONIONYHEPHOLHOrD BANPSKCHHE.

Tok u HanpAmeHHe Ha 3.SMEHTE H3MEPSIOT NPHOOpAMH  MAFHATO:
SMeKTPHUECKOro THIA {CpefHHe 3NANCHHS 3 MepHOL).

BensaHHa KAACCH{HKAUMORHOTO TOKA BABHCHT OF AKTWUBHOA M0«
mMaTA BHIIPAMATENLHOrO NEMEHTA H B CDEAHEM DaBHA 25 mafca?. Tax,
179 MeMenTOB pazmepama 40X10 mm? KAACCHPAKAIMOHBRA TOK pa<
Ben 300 xa, a Aas smemenTos pasuepamn 60X60 mM? — 600 ma 8 T. X
(T2x Kax He BCH MAOUIANB WIACTHHEI y4acTByeT B BLIIPSIMJIEHHH) .

AJEKTPHUECKHE XAPAKTEPHCTHKH CEJIEHOBBIX
BhIIPAMMTEJILH

DeKTPHIECKHE XAPAKTEDHCTAKH CEJEROBHIX BLNDAMATENEH onpexes
JIMOTCK B OCHOBHOM "CXeMOH BR(IDSMIPHEA, 3nauelHAMY MOABOXHMOrO B
BEIMPAMACHHOIO HAMpPANKEHAT W TOKOM HArpyski.

TL15 KaXI0TO SHODAMHTENS 9TH jIaHHbIE OraBOpeHbi B TEXHWIECKHK
YCIOBHAX, Tde, KpOMe TOTO, yRA3aWH rafapHTHO-yCTAHOBOWHEIE paamas
PEl, pacnDIOKEHHE BHIB0OS W BEC BhIIPAMHTENL

DIEKTPHIECKAR CXEMA COEIHHEHHT S/EMEHTOB B BHNPAMHTENE ORpe-
feaseT ero Hi. BN BHNpAvHrens HMeer yciosHoe Gyksennse ofoana«
yerne (1abux, 1),

Kaxnuii BHIpAMHTENb HMEET MAPKAPOBKY, YCAOBHO XapaKTepH3yioe
myio ero Aaauvie, Hanmenosanye BROPAMATENS MOMKET COCTOATh U3 €&
My 0G03HaUSHKIL

pa3Mep BUIPAMHTEABLHBIX 3.1 MEHTOB;

9) K1a:C BHINPMMATEIR 0O JIOMYCTHMOMY [epeMenioMy Hampamed
HHIO Ha OIMH NeMeHT;

3} obosHaverne cxemsl (BHA) BEINDIMHTEN;
4) obllee KAMUYECTBO 31EMEHTOB;
5) cepus;

6} KoaH12CTRO Napainetblitty sersef;

7) MONOMHETEALUOE Cheluanbude ofa3Hadere ocoGeHnoCTell HCMOTs
HeuHa (NpH OOGLIMHOM HCOOMIEHWH OGO3H2UCHHE He MPOCTA3<
nseres).

Jla mpuvepa paccMoTphy ycopHoe ofosdaveRue  BBIIDAMATRIR

40T J124A,

Vi3 ofo3nayeHns BHAHO, §TO BHIpAMMTEN> Habpan M3 3/eMeHToB
pasvepamn 40X40 su knacea I, 7. e. paccayranbix Ha 10AyCTHMylO
BenuduHY SOQEKTHEHGrO  3HadeHus (EpEMEBHOre HANpIXeHHs 25 8,
cxeMa BBINDAMHTENR HBYIIeyas ¢ OBUINM UHCHOM S3]EMEHTOR B ofoux
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Tabawna 1

n Byks%ﬂ-
[PAHUHNNAABHAR BPEKTPUIRCKAR HOe 060~
Bux punpsmutest £X€Ma COLXMNERH? BAENECHTOR anavenne
BHPHMAL
TeAR
Epaunufbit  BEHTHIB ‘ ——— E
~
Faynsearil BROPIMHTERD pil
- —»J-u— +
+
Co cpentieli ToukoH | . C
~ -
. + ~
OpuodasHuil MocT m— M
~ ~ ~
Tpexdasunili MocT Eﬂ-l-bl— T

mmemax 24, T e 1o [2 3MeMeHToB B PacYe, IO KIHCTPYKTHBHOMY HCHOT-
HEHMIO ¥ CBOHCTBAM JEMEHTH OTHOCHTCA X Knaccy A, B paccMarphsaes
MOX BHIDAMETENE HET NAPANNCNLHLX BETBEH, 1 OH BHIOJHEH B BODs
ManA30BAHNON KOHCTPYKLAH C BAFO3AUATHOR OKPACKOH.

Ecai 5TOT e BLIRDAMHTENbHHH CTOAGHK DpenHasHadaeTcss aas
paGoThl B TpaHCHOPMATOPHOM Macie, T. €. HE OKpallleH, TO OH 10JKed
yMerh creaylolllee o6o3naveHRe: 40T 124A—H.

B oToy caydze THpe 03HadaeT OTCYTCTBHE TApAMIENBHEIX BeTsci,
# Gykea H— oTcTymueine OT HOpMAUH3OBAHHON KOHCTDYKIEH (orcyT-
ctsue oxkpackn), Bykpennle ofosHateHud, XapaKTEPHHE 12 ApYMIX BH-
{108 OTKJOHEHHS OT HOPMAMH3DBAHHOA KOHCTPYKLMM, YKaSaHH B TeXRi<
HeCKHX YCAOBHAX. .

B Cayyae c6OpKd BHINpAMATA B3 24 sieMenTos Mo MOCTOBOH cxe-
me BMecTO Gykmot JI, OGosHavaioueR «nBynTeyndi BHINpRMHTEND>,
¢raBuTcs Gyksa M — «omuogasubiii MocT» H OG03HaueHHe NpHIHMAST
Bug 40TM24A. ’

{Io 0Go3HaYeHNIO BHUNDAMHTE]A MOMHO ONpEJENHTh €r0 OCHOBHEIE
BIICKTDHURCKAE 1AP2METPHL :

PasMep BHITPAMHTENLHOrO 3/EMEHTA OTIpEeNsieT AONYCTHMOE 8HA<
Yene BRNPAMICHHOrO TOKA. Tag, A clysas pacotH B OxHO(asuoR
QHOTONYTEpHOLHOR CXeMe, KOTa AHITPAMHTENBHEH CTOAGHK cOGpaH uo
TXEME CBEATHNL®, TOK RATPYIKH ONPENEARETCH PAIMEPAMH BLIIPAMHTENb
Boro eMenra:

¥



PasMep BLIpsMHe
TEILHOTG  3Me-
MeHT4, MM . o o $18 @25 30X30 40406060 75X75 100 100
MM HAA X100 %200
1515 2222
Jonycerummi  Tok
uarpyswe, 2 , o 0,04 0,0750,15 0,3 0,6 1,2 2,0 4,0

Hns eayuas onHOhA3HOTO MOCTa SHAUEHHsS BHMPHMIACHHOIO TOKA
yABagBalTCA, TaKnM 06Pa30M, TOK HACPY3SH LA BHIMPSMHTead
40T 124A pasen 0,3 @, a o8 Bunpsmutens 40IM24A — 05 4.

JlonycTdMOe  3HAUEHHE MOABDIMMOLD [EpEMElHOro HanpAMCHAL
ompeensercs, HCXONA W3 KOMHUYRCTBA B/ICMENTOB, MX KA4cCa H CXEMH
coepnnenns, Quesnpuo, uto Ha BumpamEieas 40T/124A moxer 6uts
noiano Hampawekne 24-25=600 &, a ma smnpsamnreas 400 M24A, pa-
Goralomuii B CxeMe 0aHO(a3nOro MocTa, — He Gonee wem 6-25=150 8,
TaK KAk Kam[Oe IIeHO BEINDAMHTEId COIEpKHT 6 37eMenTos.

Beauuina BRODAMICHHOTO HANPSUKRHHS A/ OJHO- H ABYXOOJMY+
TePHOIHbIX CXEM ONpPeLCTRETCs 0 GopMye ;

Up=Uyk—Us.

roe Up — Bensuuna BbinpamIeHHoro HaTpAKeRnd; !
Uu—SHa‘iEHHe NOABOANMOro mepeMeHHOro HanpsxcHUs;
Uc,a—-cpem-lee 3HaveHNe MalcHHA HANDSIKEHHA HA OJHOM BHIIDAMA«
TEJNbHOM 3jeMeHTe (OﬂpEJEJﬂETCH, HCXQASl 113 TpyMUbl Hig«
MeHTa);

k — kosdmustent, papRbi 044 mam oanogasHoit ogmomomymes
pHOHOR cxevbl # 0,88 aas cayuast oadodastoro Mocta (npu
OTCYTCTBHA OTKJIOHEUHA OT CHHYCOHAANLHOCTH KDHBOH Hanpss
KeHHs K03(pgHUMeHTH k pasrm 0,45 u 090); .

N — koauuec1so 31EMEHTOB B BHIPAMHTEIE (ﬂpﬂ OTCYTCTBHE Mas
panneNsHEY COeAHHEeHHH),

TToncuuraem seanukny BLIIPAMIEHHONO HANpSIKERHA JAA BEITPSMHs
Teneit 40T/124A u 400 MO24A,

TNanenns BanpsxcHHS B RLUDSMETENARX OGOMX THIOB PaBuH, TaK
KaK OHH COBpaHbl M3 OAHHAKOBOrO yHca SxeMentos, Cpeliee aHadexie
NateHHs HANPAKERIA Ha OJHOM BLUIPAMUTEABHOM SIEMEHTE [pPHMEM
pasupim 0,6 8 Toraa Uy N=0,6-24=144 @,

Hns sumpavutens 40TJI24A: k=044; Un=600 83

5 =600.0,44 — 14,4=250 8. -
Jast srnpsavurens 40TM24A: k=088; Un=150 85
Us=150-0,83 — 14,4=1(8 s,

B TeXHIYeCKNX YCIOBHAX Ha CeNeHOBLle BHINpAMATENN B rpade
«Bunpamaennoe €anpRmenwe» apotHs Bmnpavutenci 400 J24A
40TM24A ykasano: me menee 230 8 u 110 s coorsercrBenno, Cymes
CTBEHNOC PA3NHUuHe MEMAY BHUMCACHRLIMH 3HAYERASIMA BHITPAMICHHOrQ
HANpSKEHAA H OCOBOPENANME B CHPABOYROH TaGiHme OGBICHAETCA TeM,
HTO B TEXHUYECKWX YCAOBHAX ykazaH HIKHHE Tpened HanNpSMKeHAA @
Y4ETOM BO3MOXKIIOH [OTPENTHOCTH NpHGOPOB IPH H3MEPEHUSX W APYTHX
OTKJIOHEHHH.

i0
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B TexXHMUSCKHX yCIOBHAX He Orosapupactcs 06patHEMl TOK mam Tok
XOJIOCTOTO X004 BHIIpAMHTeNel, a TAKKe CyMMapHOe NajeHue Hanpss
MeHHA Ha saemenTax, Kak fDABUIO, 5TH uapaMeTphl He HMEKT Cymies
CTBEMHOr0 3HAUEHAA RS CEJCHOBRIX BHNpaAMATEICA OGWIEro npuMeHed
un, OQRAKO B HEKOTOPHIX CAYHASX MX HeoGXoauMO yUHTHEBATH,

CxeMpl U3MCpEHHST apaMernos BepaAMureell 3aBUCAT OT HX BAAA,
s caydas OANOQA3HOro MOCTA ORM NOKaza ha PHE, B, e

Puc. 5. CxemMl H3MepeHHa BhHH
HpAMHTENBHOr0 MOCTa,

@ -~ BLINPSMACHHOMD — RATPAKCHHT!

B — HATPSMEHWT KCDPOTKOTO 3aMm~

KaHui, & — TOKa XOJOCTOrQ XOd4de

Wamepentte HarpsikeHHs KopoTkoro samwikanna Uys u TOXa Xomo~
¢T0r0 X012 [x.x BRIpIMHTENs NO3IBOIMET OUEHHTh PA3IENBHO NOTEPH B
NPAMOM H 06PaTHOM HANpaBJeHHAX.

Cxema H3MepelHs KCPOTKOTD 22MMKANus [OMyYAeTcAa H3 CXeMul
H3IMEpeHHS BBIIPIMJCHHOTO HAUDAKEHHA €CIH NIOC M MUHYC BHITPSs
MUTEN 3aMKIyTh Ha AMIEPMETD, a NATpYS0UHOE COMDOTHBIEHHE Mepes
HECTH B uellb NEpeMeHHOID TOKA, BOjbTMerp nepeMeHHOro TOxa IR
MIMEDENHS HARDAKENMA KODPOTKOTO 3aMBIK2HHS BKIOUAOT Hemocpetd
CTBEHRO Ma Bxoge MoOcTa., TOK KOPOTKOrO 3AMUIKAAMA yCTAHABIMBAKT
PaBHEIM HOMHHANBHOMY TOKY HATpY3KH WAH 3HAUEHWiO, RPH KOTOPOM
TpeGyeTca onpeleHTh HpAMbE NOTEPH B BEIIPREVHTENE.

Tlpu namepenum  TOKA XOJMOCTOrO X012 BHROIHL TLIOC M MURYE
PasomKkHyTH. Ha BXOA BENpAMMTeNsi NOAaeTcA NEpeEMEHHOEe HanpsKes
HHe, PaBHOE HOMHHANLAOMY,

]



CBORCTBA CENEHOBLIX BLIAPAMHTEAER H COOTHOLUEHHS
MEXNY HEKOTOPLIMH NAPAMETPAMH B CXEMAX
BbINIPAMJIEHHUA

B gpouecce 3IKCIAYATAURM B2JdY4HA NPAMOTO NajeHHd Hanpsxe-
MR Y CeJeHOBHIX BEHTHJIEH Bo3pacraer, JroT OpoHecc, NPHBOARWIBH K
yBenruyenuio noTepsb 8 BUHINPSAMHTENE, HAILIBAATCH CTapeHﬂeM. .

Tipu xpadedud BmGpAMiTeNeli CcTapende HX Malo 3averso. Oxo
8MAYHTEAbHO BO3pACTALT NIpH paéore iHI}pﬂMHTEJeﬁ, B 0cOGEHHOCTH eClH
TEMIEPATYPa HX IDPEBOCXONAT JIOOYCTHMYWO MO TeXHMYECKHM YCIOBHAM.

Jlng Toro urofH obecmeudth HOpMaJbHbIH CPOK CAyXKOH BHIPIMi<
Telle#, HEOGXOAHMO, UTOGE TEMNepATypa HArpeBa 3JeMEHTOBR He HpeBbl+
mana 75°C nns smnpsmutensd cepim A v 80°C wia Bumpsmureselt
cepun I, D1u TemuepaTyph npelzabHble, B JHTeIbHOS NpEBHIICHHE HX
MOMET Pe3XQ YCKODHTb MpOLece crapedns Bempamurered, Kenaredbno,
uTOGH TeMIeparypa 3/IeMEHTOB B Haya.le KCILIYATalHH He fnpesbIIALE
65 n 70°C xast BunpsiMBTenell cepuit A u I coorBercTBenHo.

Sro ycJaoBHe MOMeT €co6aI01aTHCS aBTOMATHYECKN, eC)HH pYyXOoBOX«
CTAOBATLCH TIPH YKCAAYaTauAH BumpsMHTenel 1a6a, 2.

Tabauna 2

‘TeMmeparypa Bgﬁgfﬁﬁ,‘jﬂe BRupaMIeERLI
, OKPYKANOUELS % T HO- ’ TOK, % oOT
posaysa, °C MEHZILEOIO HOMHHEAALEOTO
llo 4 35 100 100
Or 435 no -+ 50{ 100 (80) 80 (100)
Ot 450 5o 60 80 60

Kax BHino #3 Taba. 2, mp1 TeMmeparype OkpyXkaloulero 503ayxa
6onee 35°C HeOGXOMMMO YMCHBIIHTH BHIDAMACHHYIO MOINHOCTh. D710
MOXHO cenath AnGO nyTeM ymenwilesus Ha 20% toxa warpysku, ocra-
BHB HEH3MEHHEIM JIOLBOILEMOE HANDSKCIMe, AHCO Nyl1eM CHUKEBHS LO
80% BesmuMHE NEPEMENIOTO HAIPsIKedus, OCTABHB OC3 H3MEeHEHMR Be-
JUYARY BEAPAMIEEHOTO TOKA.

Tipn Tesmepatype OKpymamwllero Bo3ivxa spme 50°C HeoBxoanMo
CHEMATL Kak [OABOIHMOE NEPEMeHHOe RaNpSKeHHe, TAX H TOK lde
TPY3KR,

Q.H2 M3 ONIHYUTENBHBIX OCOGEHHOCTEl CeenobX BHNDAMETEIEH ~o
60AbIAS HAIEXKHOCTH B SECOAyATauuH. 2T0 B 3HATHTEI-HOH Mepe
©06yCcn0BAEHD CMOCOBHOCTHIO HX BLIIZPKHBATH IHGUHTEIbHBIE KDATKOBPE«
MeHfbie Neperpy3KR H MIHOBERHO CaMCBOCCTAaHABRHBATLCS IpH Tpodoe,

Mpofoft  BLINPAMHTENBHOTG  3/2MEHTA CONPOBOXIAETCH  HCKPOH,
OCTABIOWER Ceft Ha ero NMOEBEpXHOCTH B BMIe HeGOIRIIOTO KpaTepa,
Kparep o6pasyercs selencrsie BWOpOCa B MOMeHT mpo6os KaTOMHOrQ
€NJ1aBa H MECTHOTO PacHaBlenHq ¢ejeRa, KOTOPHil NepeXOAHT [pH 3TOM
B amopduoe cocTomHMe, AMOpHbIL CeJen CAYKHT HIOASATOPOM H €3as
JEUHBAETY MECTO Npobost,

B mpomecce H3rOTOBASHHS CeACHOBMX 31EMEHTOB OHH WCKYCCTBEHY
HO NOABEPraloTc ACHCTBHIO BHICOKOrO HANPRAMKEHHA AMA RPOGOA H BHe
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muranng «cAaGux» mect. ThosTouy Ha NOBEPXHOCTH BHIpPAMUTEALRLIX
SAEMCHTOB HMECTCH SHAUHTEJNBNOE KOJHUECTEO KPATePoB, 4ro QTHIONL He
CHHWXXAeT HX Kayeciso.

HecMoTpA Ha CBD{ICTBO CENEHOBLIX BeATHIER C2ZMOBOCCTAHAB.IHBATH«
€5 ApH npoboe, He CJeAyeT NOA28aTL HA BHIIPSIMHTENb NEpeMEHHOE Ha<
npsienwe Bulllle HOMEHaJBHOTO. B Kpafimem cnywae npesbiluedne Hanps-
MEHKS MOXKET COCTaBaATh He Gonee 10%, Ha 9TO BHMpAMHTENn pag-
CUHTAHH B DPEANOJOEHAN BOIMOMKHOTO KOAeGaHHA HaNpfaiKeHHs CelH,

Tlpn nparHAbRCH IKCNIyaTalHU CefEHOBLIX BEUIDAMHTENel OBH cay-
aT NPAKTHYECKH HEOTpaHHYSHNOE BpeMsl. 3aBOIBI-HITOTOBHIENH IapaH+
THPYIOT CPOX CHy*6bl B HECKONLKO JeCATKOB THICAY YACOB.

Kak yxe GHIO yka3aHC, 8 Iponecce QAHTENLHON SKCIAyaTalHy Bble
npAMHTeNEH B BHX OPORCXOAMT HeofpaTHMuH Dpouecc yBeTHYeHHs Cao-
NPOTUB/EHHA SJEMERTOB, YTO NPHBOAMT K CODTBETCTBEHHOMY yMenblie-
HMIO BHXOJAOr0 HaNpAXeHHA H YBEIHYEHMIO TEMIEpATyphl BHMpPIMH«
Tens. Pacuernl NokaswBaleT, YTO OpH YMeHbIIEHHH B De3yabTare Ccras
peds  BHXOAHOrO HANpAXeHHs BunpamuTencli Ha 10% pemuMsr ux
PatoTH CTAHOBATCHA KPHTHUECKMAMY, [103TOMY Takoe YMEHbIIEHHe BRINPAM+
JICHHOTO HANDSKOHHA TDHHATO OUEHHBATH KaK OKOHHAHHe CDOKA KX
cnyucha.

flpu paHTEASHOM XpaREBMH CEReBOEWIX BHIpsMHTelefl MOMer Ha-
EmonaThcss yBesHueHue oBpaTHOro ToK2, JTOT Nponecc HasbiBaeTcd
pacopmoBrofi. PachopMOBKA XapaklepHa TOABKO AJIsl 3JAEMEHTOB Ce«
prr A, Jnementw cepun T, Xax mpaeuso, He pacdopmosuiBawrcs, Pac-
$OpMOBHa  3HAUMTEJEMO BO3DACTAET, €CHK EEIMPAMUTENH XPaHATCA B
¥CAONAX TOBHIUEHHON BJAXHOCTH B COYSTaHWd C BEICOKOH TeMmepas<
Typoit.

PacdopmoBanEbe BHINPAMHT21A NPHOGPETAIOT NEPBOHAYAILHEE Xd~
PAKTEPHCTHKH NOCTE BKMOYEHNA HX B pabory. CuaLEO yBIamKHeHHble
BHOPSMBTEH HEOGXOAHMO NMOACYHINT H TNORGOPMOBATh, NOCTENEHHO
NoBHIAA NOLaBaeMoe HA HHX HaliDsKeHHe,

CeleHOBHE BHODAMHTETH HeAb3s HCMOALIOBATH B CXeMaX, B KO+
TOPHIX HEDPE3 SMEMEHTH JANTeNLHOE BPeMs MPOXOLHT TOK TOJILKO B IpH~
MOM HanpamileHun. Pabora Bunpsmutefel B TakOoM pexuMe MPHBOIHT
X HRTeHCHBHOR [actopvobxe.

Cenenosbie  BeHTWIH 067a7210T B ADAMOM HANpABICHHH OTpHU2+
TeAbHEM TEMOEpaTypHHM KO3(HAUHEHTOM CONpPOTHBACNHA, DTO 03Ha<
Y3ET, 410 MpH NOBBIIUCHHH TeMIepaTypsl BRUIDAMATEILHEIX 2IEMCHTOR MX
COMPOTHBJEHHE yMEHLIIACTCH, A 3laYeHKe BHIMPAMAERHOrD HANpAKeRAS
yBeanunpaerca. COOTEETCTBENHD yMEHblUeHHE TeMIepaTyphl MPHBOLKT
X 9H2YHTEIHHOMY VYMEHBIIEHHIO HANDSKENMA Ha BBIXOJE BBIGPAMATENL.

B moweir BRIOuEHHS BRNpAMHTEdeN, LIHTCBIOE LPEMS HAXDIAB<
WRXCA MPR HU3KOW OTDiInATENbHOH Temmepartype (— 50-- —60°C), se-
JHTHHA BLIIDAMIENNO0 HaNpsKeHdsi MOMKET CHHSHTBes Ha 10—15%
BpOTHB MOMunansbuoro sHauenxs. Tloctenemdo, Mo mepe nporpesa Bbie
TJpﬂVIHTCJlEH BLIX0AHO0€ Haﬂpﬂ)l(e]lﬂe Bospacraer.

Bensuuia 06paTHOrD 10Ka APH NOBLINIEHIH TEMIEPATYDH M3MCHAET.
€5 HE OYCHb 3HAYMTENBHO, 34TO OHA CilbHO BO3DPACTAET IpH OXJIANKIew
HHH BENpaMarenei, 910 TanKe MPUBORAT K YXYRIEHHIO UX BEHTHIbUHX
€BofCcTE.

CE.}]EHUBME BblﬂpﬂMHTEJIH npeAqasnadednl fa npeoSpasoaaHﬂn nes-
pemennoro Toka vactotof go 1000 ey. Takoe orpasnyeHue no vacrore
OBDbACHAETCS 3HAUNTEALHON eMKOCTLIO BHIIPAMHIeIHHBIX HEMEHTOB (0K0-
20 0,02 mxgpfcm?).

13



CeneroBble BHIDAMATEAN NPHMEHAQTCA B DA3NHUHBIX CXeMax Bl
[pAMMEHHS B € PA3lMUNLIMH Harpyskamu (2KTHBHAA, €MKOCTHAS, A«
psiiKa axkymyasTopos # 4p). JAS OpaBnIbHOO HCNOJG3OBAHHA Bbi-
npAMHTeNneil HEOBXOAHMO 3HATH HEKOTOpHle OCHOBHBIE COOTHOWICHKA Ma<
PAMETPOB CXEM.

Tpn paBore BHOpAMUTEId B OAHO(A3HOR 0AHONOMYMepAONAOH CXee
Me aMOaATyZa OGpaTHOTO Hampskerms pasHa 1,41 Uy, rae Uy —mnoa-
BoaHMOE NepeMenide Hanpsmenue, Mcxoms uz 310r0, HeoGXOLMMO BRI
GupaTh KOJAUECTBO SJIEMEHTOB, IOCHENOBATE/ILHO CORLYHCHHHX B B«
npamutene. [Ipa HaJHGHW B STOH CXeMe eMKACTHOTO GHABTPA HAM pad<
GoTe Ha 3apsANKYy AKKYMY:ATOPA KOJMHYECTBO BHUIDAMHUTRIBLHBIX SJeMSH«
TOB LOJKHO GBITh YABCEHO MO CPaBHEHHIO co cXeMol Ge3 ¢uibTpa, Tak
kax BO Bpems 05DATHOM MOJYBOMHEI HA SAeMeHTH NefCTByeT CyMMapHOe

manpskeHde TPaHC(HODPMATOPA H KOHAEHCATOPA WM aKKyMyJaropa, €a

KOTODHIil BKJIOUEH BhITIpAMHTEb,

Han6oaee ynotpeGHTeAbNA MOCTOBaS cxeMa seimpsmienns. Ha xax.
J0e U3 YeThIpeX Nuled BBIPAMMIENR AeHCTByer o6paTioe HampsKeniue,
paBHOE MepeMEHHOMY HANDANENHO, [OLBOLEMOMY K MocTy, Koauue-
CTBO  BHOPAMHTEIbHHX SAEMEHTOd B KLKJAOM Ilneye MOCTA DaBio
‘N=UgfUx, rae U— BHanpmxenwe HCTOUHHKA NHTAHHA, a Uy —kaace
SAeMeHTa 10 OGATHOMY uanpsiKesnio. Beswinna ofparHoro Toka Ofs
JIeIBEEIX 37eMEHTOB NPaKTHYSCKH He CKA3HBATCA HA BEAHUHHE BHUIPAM<
JIeHHOrO HanpsKeHHA, ONHAKO OHA NONKHA NpHUHUMATBCA B pacder np#
onpefe/eid NOTeph B BENpsiMurede, Kpome 1010, ee HAno yudthisdih
npH paBoTe ¢ MAJOMOUIALIM HCTONHHKOM [HTAHHL .

Tpn pabore BHINpSMHTENEH B ONHONOIYNEPHOAHBIX HIH HBYXIOTYd
TepPHOLHBIX CXeMaX Ha CMKOCTb HAN Ha aKKyMy.sTOp BEMHUHHA BHIpIMe
JeHHOFD TOKA AOVKHA GHTh cHumena Ha 20% mo cpapmemmio ¢ pabo-
Tolt Ha aKTUBHYIO Harpy3ky. JT0 ODBSCHECTCS Tem, 4TO MpH pa6oTe Ka
©eMKOCTh HIM HAa AKKyMyJAsSTOp yBeqHgHBaeTcst shidexTHBHOe SHAUenHe
BLINPSMICHHOr® TOKA H COOTBEICTBENHO BO3PACTAIOT TeMIOBHe MOTepd
B BLITPAMHTENE.

B panHOMoGHTENHCKON (pAKTHKE 4aCcTO RpHMEHAKT CXeMy YABOe<
mrs, OHa OpHMeH;eTCA B TeX CIy4asX, Korma TpebyeTcs BhICOKDe Ha<
npsxeRue npR Manom Toxe. CxeMa ynBOEHHS HAMDSKERMd UMeeT Kpyd
70 NAAAIOULYI0 BHENIHIOIO XapaKTepHCTHKY, NOSTOMY HATpYy3Ka KOMKHA
‘6e1Th Mano H3MeHstowedica. JIpH XoJccTOM XOZe CpeIHee 3HAUEHME B«
TIPAM/IGHHOTO HAMpAXKeHHs B cXeMe ynpoerns Us=2,82 Un, rme Ug ==
manpaxeilne, MOAalOUEec Ha TxeMy, AMIVIHTYAa OOGPATHOTO HaUPAXEs
mus pasua 2,82 Un. '

Hauwmenbleft nyascanne# ofianaor Tpexdaansle MOCTORHE €XeMLY
prnpamiennd. Kosgunuent nyocausn f ana caynad TpexdasHoro Mg

cra pasen 0,057, b TO BpeMst Kax Aas OLHO(A3HOIG MOCTA OH paBeH 0,663,

‘Cpejiice 3Hauenue BLHINPAMICHHOTO HADPsAMeHUS Ge3 yuera mafeHMs nas
nprxenust Ha ddementax pasuo 2,34 Ug, rae Uy —dasosoe nanpsikes
HHe BTOpHUHOR 0GMOTKHE TpancqiopmaTopa.

CNIPABOYHDBIN MATEPHAJ, THNbI BEITPAMHTEJIEH,
YCIIOBHA 3KCNJYATAUHH

Tlpy BoiGOpe A% KOHKpETHOH LeJHd BHIIDAMHTEIBHOTO cToNGHKA
MOIKHO DYKOBOCTBOBATLCK YACTHRIMH TEXHMYECKHMH YCAOBHAMH, B KOy
TOpEIX NpHBeneHsl HAHMEHOBAHKA # HOMUHATbHHIE SACKTPHYUECKHE Napas
MeTpbi THIOBHX BHIpAMHATENCH OPKpHTOH KOHCTPYKIHMH, 3
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B YaCTHHIX TeXHHURCEHX YCAO3HAX NPUBEACHH QKAHHGE N0 BHIpfs
mutenam Beex kaacco: B, I', JI, E, U « t’(

HanoMunM, 4TO 9TO COOTBETCTByer saeMentaM ma 20, 25, 30, 35,
40 w45 8 COOTBETCTBENHO,

BrinpsmMuTean Knacca B sminyckapoTes B BechMa OFPAHUUEHAOM KO-
JsuecTBe, B Gamialimee BpeMst IOCTABKA WX OYAYT NpekpalleHbi. But«
npswatenn kaaccos M u K nocrasasiorca toapko flo ocofomy corias
COBaHHIO C 32BOJIOM-H3TOTOBHTENEM,

Tak xak BelIpaMuTend knaccos W M K paccuiTantl Ha Gojee pel-
oK@ OBpATHOE HANPAKEHHE, UX PASMEpHl M BEC MEHbIZ, YeM y BRIps-
MuTesell IPYTHX KAaccos.

JLnst pHMepa CpABHHM ABA BLUIDAMHTENLHMX CTOAGUKA, COBPaHHLIX
TI0 MOCTOBOH CXeMe, Ha OAHHAKOBOE NO1BOLHMOE NIepeMeRHO® HampsiKe-
sHe 200 ¢ n Tox Harpysku 0,6 a. Bunpsunrens u3 snementos knacca [
¢ obpaTHHM HampsuKeHheM 25 6 COACDIKHT B KAKAOM ILTede MOCTa no
8 saementon npu ofulen Kommuectse 32, Llndp BuinpsimuTens 40T M32A,
Pazmep croatrka 220 s, sec 0,35 xe.

BoinpsMitTeab W3 SJEMeHTOB Knacca M mmeer magp 40MM20T,
Ynco SAEMSHTOB B KANIOM IUIEE MCCTa paBHO 5, 8 ofmee YHCIO 3,18«
menros 20. Pasmep croadura 155 ma, Bec 0,235 k2.

Taxum 08p230V, BEApAMuTenb k3 40-BONbTOBHIX BeHTH.eR Ha 65 MM
Kopoue H Ha 115 2 jerde, uew BRIMPAMHTETb M3 SdeMentos cephd I' g
ofpaTabiM HAnpsxeHHeM 25 6,

BBIMpsAMHTeNH H3 ONEMENTOB BHICOKHX 'KJ1ACCOS HMEIOT Takke G0k
HIee 3HaYeHHe BHMPAMACHHOrO RANPSHKEHHA NDH OQHOM H TOM e I0Xs
BOANMOM NepeMeNHOM Hanpmxetun, Tak, y Bunpamureas 40MM20I wna«
npsiKenne ka Boxone pasuo 155 6, a y sumpsmatens 40TM32A—150 6,

Donee BHCOKoe BHDpAMIeHHOE HaMpsiKeHWe y Ccroabuka us
40-BONIbTOBHIX 9JIEMEHTOB OGBACHAETCH TEM,  YTO YHCIO HX B BHUIDAMH~
Tese Merblle H, CIEIOBareNbHO, MeHblle BHYTpEHHee NANEHHe HATpsikes
HUS B BBIOPAMATENE.

Cesenospie Bempamutean xnaccos B, I' # [ BuimyckaioTes u3 saes
MEHTOB KBAJIpAaTHOH H ApAMOYroMbHOM — (hopMsl, pasmepamu: 15X15,
22x22, 30X30, 40X40, 60400, 7575, 90X90, 100X 100, 100X 200,
100300 1 100X400 ms. Bumpamurenn kaaccos E, Y n K coBupawren
H3 3JEMEHTOB KPYIJIOH H KBAapaTioH ¢opM pasMepam: 8, 25 MM,
40X 40, 7375 1 1003100 s, opw paswepanis: G 18, D25 e

B TexHHUCCKHX YCAOBHSAX NpELCTaBjeHbl BEMPAMHTENH, COODAHHHE
HO €XeMaM: ABYNJeUHH BHOPAMHTEAL, BHMPAMUTENb CO Cpefsel TO4s
Ko#i, onnohasubifl B Tpexda3ubi MOCTHL -

. Msynneude BuNpsMHTeIH comepkaT OT 2 Mo 32 smeMenTos,
Hapamerpm suapsmeTenedi (mep e H PAMJICHHOe HANpAmeHus
¥ TOK Harpysgu) onpefeJeHbl [af CXeMbl O4HO(A3HOIO OJHOKOyIES
proasore HanpmkeHun. Tlpenesikl NOXBOAMMOrQ HATIPSIKEHHS B COOTBETH
CTBHH € KN2CCOM 3JMEHTOB M HX KO,HUCCTBOM H3meHstiotca oT 40 a9
640 6 naa BENPAMHTENbHbIX SMeMenTOB Kaacca B u or 90 go 1440 &
IS BRINDSAMHTENHEIX 31eMeHToB Kaacca K.

Benwunna  pLpsMIeMHOrO  HaNPSXEHAS, oONpeleisemas  KaK
é17?)=0.44 Un, coorseTcTBenHO HaMeHsieTea of 14 o 230 8 u ot 36 na

-3

Tockeneky pBynaeuue BHOPAMATENH NPEACTABAAIOT COGOA TOs
£refoBaresbHOe COeMMHEHHE D1eMEHTOB ¥ HMEOT JBa KpalHHX H Oxud
CPeMliui BBIBOL, TO M3 HUX MOryT GEITh CKOMNIEKTOBAHH JioGbe mpyruae
€XEMbl, B TOM UHCTE CXeMW CO CpejHell TOUKOH H MOCTH,
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Bunpamatenn ¢o cpeldedl Toukok s BCEX KJIACCOB S/IeMEHTOB
MPENCTABJCHE! TOJBKO OLWHM THIOM — BYMs BRMIDSAMHTEJLEHMA 9Jex
‘MEHTAMH, BKJIOYEHHNBIMA H3BCTPEdy LPYr KPYTY, TMOCKOMBbKY Takof THI
BLIIPAMHTENt He MOKET OHTh cOGPAH B3 HBYIJEIHX CTOAGHKOB. DTd
BEEDIMUTENN HMelOT WHGP ¢ oxowvamnew C2A wm CIT (zanpumep,
15BC2A mam 75MC20), rae 6yssa C c6o3Hauaer BHA NpHHUHIHANBHOH
cxeMBl, IuGpa 2 KOJAYECTBO penTHiedi, a Gyksa A uau [ —kog3-
CTPYKUHMIO BHNPAMHTENbHEIX MSMSHTOB.

Tpu Onpefle/eNuH DMEKTPHUECKHX NAPaMeTPOB BHIIPAMHTEIed 0~
Mock, 0GO3HAUCHHBE €~ COENMAAIOT MEXay cofolt mrs TOro, YTOGH
©o6pa30oBaics BWOPAMHTENs € ABYMS UApAJeIbHO COEJUHCHHBIMM 3Me-
MentaMy. I103TOMy B CNpaGOYHOH Tasuie SHNPSMJICHHEA TOK pasell
YABOGHAOMY 3HAYEHWO 1O CPABHEAAI0 ¢ ROMHHA/MSHWM RIA BEMDAMH-
TeNbIbIX 3NEMEHTOB LANROTO pasyMepa. BuNpAMHTENH HCIBITHBAKT B
cxeme 0AHODAIHOTO ONHONOYNEDPHOLHOIO BEINDAMIEHHA,

Cron6uxy, co6paHHBE MO 03HODA3HOH MOCIOBOH Cxeue, HMEOT OT
4 no 32 meutasefl, T. € 07 1 10 8 BHIPAMHTEbHHX 3/EMEKTOB B KaX<
JOM NAede MOCTa. BEJMYKHA TOJBOIMMOTO NEPEMERHOro HampAMeHBd
RaxoguTca B npefenax ot 20 mo 160 6 ana epnpaMaTeaed xaacca B u
ot 45 5o 360 @ s pempaMAteiedl kaacca K. COOTReTCIREHHO BeIHyHAA
BRIXOHOrO Hanpsixehus paeua 14—115 & m 35—285 a.

Haugumas © pasvepa 3eMeHTOB 75X75 M, KOMILIEKTYIOTCR BHMPA~
MuTeNbbie CTONBHKE, COGpaRnbe 00 cxeMe TpexjasHoro Mocra. B coor-
BETCTBUH C OCOGHIMA yC/IOBHSMH PaGOTH BHIIPAMHTEBHEIX MEMEHTOD
B TpextasHoll cXeme (Gojee HnHTENb1IOE BPEMN NPOXOMIEHHS o6pa rHo«
FO TOKA) BEAWYAHA NVABOAHMOrO OEPEMEHHOTO NAMpSK2HHSA “CliHKaeTCH
Ha 12—15% 0O CpasHemHIO C APYIHMH CXEMaMH BBEIIDAMIEHHS. Taxk,
Af8 BunpsMuTenefi Kaacca [ oma paspa 22 8 ma 1 37eMEHT  BMECTO
95 8, a qan BompaMuTeel kaacca E — 30 & Bmecto 35 6.

B Tpex(hasublX- CXeNaX BWIDAMTEHUS SEJIHUMHA BHIXOIHOMO HANPA«
XKenua 5 1,35 pasa Goiblue MOXBOZHMOTO JIAHEHHOTO HAlNpsieHus e 4
MAEANLHOrO Cayuas — Mpu OTCY1CTBHM Moteph B 3AeMentax). ITostomy
A8 CTOAGHKOB, COOPaHHHX NMo cXeMe TPex(asnoro MoCTa, BEIPAM.ICH-
soe HanpaAKenHe B cpeiHaM ©a 15% Bollle 1101BOAUMOrG LEPeMEHHOro
HanpKeHus,

BunpamnenHEfl TOK B Tpex()asHBIX MOCTOBHIX CXeMaX B 1,5 pasa
Gosbie, 4eM B CXEMax OJHOGA3HOrO MOCTA,

HekoToptie THNE BHOpAMuTedel, Haudsas ¢ pasuepos 100100 na
2 BHIlle, BHITYCKAICTCH € N4pALNENLEBM COEMAHEHAEM BHIIDFMHTEIRHLX
SaeMeHTOB. OHF COGTBETCTBEBNO PACCIHTANE Ra GOJbmUA BHIPAMIEH-
et Tox, Hanpuwmep, sunpamurens cepui 100EM24T6, cobpaknbiit 10 Mo«
CToRON cxeMe, nMeeT 6 NapafiesbiLiX 31EMEHTO3 B KaMIOM [IeYe MO«
c1a, a BCero 24 REINPAMUTENBHBX d7eMenTa. BEpsMienHsli TOK paspes
21,5 a. O HeckoAbKO MeHsle B-kpaiHoro Toxa Harpyssd (24 @) mno
OTHOMIEHHIO & OCHNUOA CcXeMe €3 TapaiIeAbHOIO BKUIOYEHHS, TaK
XaK YyudTHBAETCH ECPOATHOCTE 1IePABHOMEPHOrO PAaCMpenefeHus ToKa
MEKAY SEMEHTAMW, 4T MOMET MOBJEYb 32 OGO MEpETpeB BHIpPAMU<
Tend.

KpoMe puinpamuredeit cepuit A w I, nekTDHYECKH® NapaveTdsl K-
YOPLIX ApHBEZEHb B YACTHBIX TCXHHYECKHX YCIOBHAX, IO OTARIBHLIM TeX~
HUMeCKHM YCJIOBHAM BHNycKaioTcs  BbmpsiMATend cepitdi E u fI. Bu-
npamuteny cepun E cOGHpaoTcR M3 TEMIEDATYDOCTORKHE dJeMeHs
101];b01:ogycxalomux paGoTy mpn TemnepaType OKpyNKawmiedl cpead 2o
-+ .
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Bunpsivutend cepust E cofiupaloTcs n3 anemenyos 40X40 aat waace
T.

R o Ipa DpeletsHOii TEMHCPATYpE OKpyiaiollero BO31yxa (oxono
.- 4100°C) TeMnepaTypa BEHTH/CE MOXKeT JOCTHS 130—135° C. Xots
BUNpAMETEAN cepiH E KOMIISKIYIOTCH U3 CHERUAAbULIX TeMIepaTypo-
tOiKHY BEHTHIEH, 0:1BaKo NpH BHICOKHX TeMIepaTypax Harpesad Mpo-
frece cTapemn peako yckopsercs. IlosTomy cpok CIlyHObl BHNPAMHTES

-~ " peh cepus E Menble, Wew y BHUpAMHTE’eH JPYTHX CepHi.
"+ BoIMpRVUTeNH CEPHH S coGuparoTCs H3 S/EMEHTOB, crocoGHEX pa-
_ @oTaTh mph yABOGHHOH MiOTROCTH ToKA. JlA BHIpAMHUTEIEH $TOTO THIA
HOMRHANEHOE 3HAUEHHe -BLIIPSMJEHIONO TOKa DABHO 50 #afcu® pMecTo
95 aafcu? pas supavarened cepuft A T. Tag, ecan jaa epHOpA3
HOTO MOETA K3 OOBIUHBIX BenTHJAel pasvepavu 40X 40 am TOK HArpyskd
pasert 0,6 g, T0 118 BUIpIMUTEILHORC cronfuka cepun S on pasew

-a.

COOTBETCTBEHHO AAR Bunpﬁun‘reneﬁ aTof cepun YMEHBLLAIOTCH
pa3amMepht H BeC Ha elHHily BHITPAMJIEHION MOUIHOCTH,

CrocoGHOCTh BLEIpAMHTERH cepuu §I paboTate mph noBEIleHHOR
JUIOTIOCTH TOKa ofbsacngercs Gonee KpYTHIM XOROM l'IpSlMOﬁ BETBH BOJALT<
aMmepiofl xapaktepdcthki (pHe. 6). Takofi X0 XapaKTEpHCTHKH —

mapn?
#20[7, ;

L2
. p IR,

g Ay

/!
{ e

s T
o ga 3806 -

. 0 U
Puc, 6. Bosbr-amnepasie Xapak-

TepHCTHKH OGHIYHOTO CENENQB0ra

- . pentHas (I) u oeHTdAn Ha
YABORHAYI0 MIOTHOCTH TOKA (2),

CHATHe HA OAHOKPHSHOM ORHONO-
JyNepHOIAOM TORE.

CaeACcTB4e MeHblIero COlpOTHBlenun BHIAPAMRTEIbHNX 9JeMeHTOB B Hpf«
MOM HalpasieHiH.

Flpu ynBoenuo#i nJOTHOCTA TOKA B BHNpMUTENIX CepHA 4 nane-
Bie HANPAKEHHS B MPSMOM HATIPABJCAHN MEHbille, YeM B BEIpIMHTE-
RAX JPYTHX cephll NpH HOMHBAIGHOH OGHYHON HArpysxe. IToatomy, ues
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CMOTPA Ha YBEJIKUCHALIl BIBOE TOK, MOIMHOCTb, BHIE/ITEMAS B BRIPA-
MuTeJAX cephul §1, Bo3pacTaer me B 2 pasa, a MeHbIIe.

Kax yxe 6bJ0 yKasano pawee, CeleHOPLIe BHODIMHTEAM CNOCOBHM
BEILEPKABATL 3HAYNTENbHEIE meperpyskn~ Ha pue, 7 OpHEHTHPOBOUHO
DIPHBEACHO COOTHOMIEHHE MEX[y TO{OM Meperpy3KH H BPeMEHEM, B Teue<
HHE ROTOPOro meperpyska MOxer GWTh fLoMymieHa Ge3 yulep6a aas noae
TOBESHOCTH Bmpavurens. Tax, manpuMep, nsofinad Heperpy3ka Lonys
€KaeTca B TeveHde 5 #ud, a 10-wpaTHas — s Tevenne 10 cex. Ileperpyse
Ka MOXeT GHIT6 # M08TOPROM, OXHAKO B 3TOM Ciy4ie HEOGXOINMO, 4TO-
Gbl BHMpAVUTENh OXAAMAAICA MEKY LUKJAMA Oeperpy3ok mo kpadsell
Mepe 10 Temneparypst 35° C,

w 1000

%
@
S

S
=

-

-
=

Aanyemumoe padovee Bpems, ce
D
P

5

f 234567880
Omuouenue moKe Hoepysxy
K HOMUNDIEHOMY

Puc. 7. [lonyeramas naHTE LHOCTH

KPArKOBpeMEHHRX Meperpysok Bhi

npnmureneﬁ B 3aBHCHMOCTA oT
KPAaTHOCTH TOKa HarpyaxH.

B ciysae 1eoGxoAMMOCTH AMATEARNOH IKCMIyaTAlHH BRINPAMATEs
Zefl NpH ROBHIWEHHLIX TOKAX NDAMCHAIOT HCKYCCTBENHO@ OXJA ieHie,
ualle BCErd NyTeM ofnysa BENpsviATeNs BO3LYXoM HHOrXA M8 OxNas-
ZeHUs IPHMEHSIOT Macno.

B aak.iouenne NpHBekeM SNeKTpHIeCKHe NapaMeTpH M THIH BRIpA-
mutenelt Kraccos T, [l u E, co6paHubix H3 34eMeHTOB HAHMEHBLIErQ
pasmepa — 15X 15 as, nuamerpoM 18 mu w cpeltuux pasmepor 40X 40
B 75X75 s

BrinpaMutenn STHX Kaaccos BufpaHsi Kak HanGogee pacnpocTpa-
HEHHBle, 2 YKA3alHbIC PA3MeDH 27TEMEHTOB — Kak HauGo.ee ynoTpebu-
TeabALE 8 BHNDAMHTENbHHX CXeMat Manofi M cpeiwefl mougHocrH,

Brenchinie B rocqesnne rons HANMEHODANUA BHODAMHTENeH cyules
CTYBEABO OTNHYANTCR OT panee felicraosasmux (ABC, TBC w up.).

B nprsomumux HuMe tabiuuax, B rpade «Hanmenobanne Bmnpsmus
Teas {Tun)2, B CKOGKAX JaHH CTaphbie HAHMEHOBAHNS,
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Cenenopuie BRINpsiMHTEAn Kaacca I'

Ta6nuna 3

‘HauMeHoBINNE BHIPIMUTENS
(rum)

Iloasogu-

moe nepe.
Menioe

RANPSHKE-
nue, g

Buinpam-
NERHQE
Hanpazke-|
e (cpen-|
nee) we
Meuee, 8

Bunpam-

aepnbIil TOX

(epeanii),
a

Cxema coepnnenng
BAEMEHTOB

1. Bunpaxumean us sremenmos paamepanis 15xX15 muxn

800

15T 12A (ABC-15-19) 50 19 0,04
151“)%4A (ABC-15-18) 100 38 0,04
15T JI6A (ABC-15-30) 150 57 0,04
15 1I8A (ABC-15-27) 200 76 0,04
15T 110A (ABC-15-57} 250 95 0,04 IiBynneunit
TI5TIMI2A (ABC-15-7) 300 115 0,04 | BumpsMuTeab
15T 116 A (ABC-15-9) 400 150 0,04
15T 120A (ABC-15-52) 500 190 0,04
15r 124A (ABC-15-81) 600 230 0,04
15T 128 A (ABC-15-79) 700 265 0,04
15T 132A (ABC-15-310) 800 305 0,04
15TC2A (ABC-15-51) 25 9 0,075 | Bumpsmatens
' co cpenyeit
TOUKOH
15T M4A (ABC-15-19) 25 18 0,075
15T M8A 2ABC—15-13) 50 37 0,075
15P M12A (ABC-15-1) 75 55 0,075
15 M16A (ABC-15-10} 100 74 0,075 Onuodasruii
15T M20A (ABC-15-89) 125 92 0,075 MOCT
15T M24A (ABC-15-92) 150 110 0,075
15U M32A (ABC-15-318) 200 150 0,075
2. Bunpasumentt 13 saemenmos pasmeparu 40X46 uxn
40TJ12A (ABC-40-75) 50 19 0,3
40T 14A EABC-40-125) 100 38 0,3
40T716A (ABC-40-28) 150 57 0,3
40T 18A (ABC-40-79) 200 76 0,3
40T 110A (ABC-40-48) 250 95 0,3 .
40T LI2A (ABC-40-76} 300 115 0,3 Heynaeunit
40T T16A (ABC-40-65) 400 150 0,3 BHIIPAMUTEND
40T 120A (ABC-40-74) 500 190 0,3
400 124A (ABC-40-67) 600 230 0,3
-40r /128 A (ABC-40-309) 700 265 0,3
40T132A (ABC-40-310) 305 0,3 ¥



Hpodosrxcentie madr. 8

[ox o’ Do
BOAIL-{ REHUOR o
Teas "‘ﬁ’e:“:gee' “';r""e ??ﬂ‘:ﬁ; Cxema
{THm} o) TOK {cpei-~ CORANMHEHAR
“::T‘gf”:c J{gpjg:g:! nKR), @ aacMenton
&
40I'C2A (ABC-40-29) 25 9 0,6 Bunpasutern
€0 cpekreit
TOUKOH
40I'M4A (ABC-40-59) 25 18 0,6
s, | B g o
~40-60; 75 55 0,6
40CMIGA (ABCA060, | 100 74 | 0,6 | Omwopasuud
40T M20A (ABC-40-62) 125 92 0,6 mwoer
40CM24A (ABC-40-64) 150 110 0,6
40F M32A (ANC-40-318) 200 150 0.6

. Bonpamumenn us sreme.

75 A2A (ABC-75-9) 50
75r 4A (ABC-75-11) 100
7oCA6A (ABC-75-13) 150

75T I8A (ABC-75-17)
75TI10A (ABC-75-19) 250
750124 (ABC-75-23)
T5III6A (ABC-75-25) 400
75T I20A (ABC-75-31) 500
T5T124A (ABC-75-308) | 600

HIMOE pasMepamiu 15X75 mm

19 1,2
38 1,2
57 1,2
76 1,2
l?g }'g 1By naeanit
150 1 :2 BLNPEMUTERD
190 1,2
230 1,2
1,2

75T J28A (ABC-75-309) 700 265
75I'C2A (ADBC-75-3N 25 9 2,4 BunpamnTens
. €O cpenuei
TOuKO
75T M4A  (ABC-75-5) 25 18 2,4
75T'M8A  (ABC-75-40) 50 37 2,4
75T M12A (ABC-75-42) 75 55 2,4
75T M16A (ABC-75-46) 100 74 2,4 Onunodaznuii
75T’ M20A (ABC-75-48) 125 92 2,4 MOCT
75I'M24A (ABC-75-316) 150 110 2,4
75T M28A (ABC-75-317) 175 130 2,4
;gFTGé\ (ABC-75-52) 22 24 3,6
T12A (ABC-75-54 44 43 3,6 it
TorTIsA (ABCI226) 66 | 72 | s | Trespummd
750T24A (ABC-75-321) i 88 96 3,6

20

ikl

Ta6axuna 4

CenenoBble BHIPSMETEH Kiaacea J{

82¢ | 532 R
Hanmenopaune puBpAMmTEns | ZE 5 sEge SuE | Cxems coemumenus
) Hy ¥ EO -
(Tun) R34 EEES arE SJeMeHTOB
8eg | 5855 | %%
£8% |GE8% | aze
1. Bunpamumean u3 asemenmos pasmepamt 1515 mu
15002A (TBC-18-12) 60 23 0,04
15014A (TBC-18-32) 120 46 0,04
151 J16A (TBC-18-52) 180 69 0,04
150I8A (TBC-18-72) 240 92 0,04
150110A (TBC-18-92) 300 115 0,04 .
150012A (TBC-18-112) 360 135 0,04 Ieynaeani
15I116A (TBC-18-152) 480 185 0,04 BLADPAMUTEND
15I(I20A (TBC-18-192) 600 230 0,04
150124A (TBC-18-232) 720 275 0,04
151 128A (TBC-18-272) 840 320 0,04
1511132A (TBC-18-312) 960 370 0,04
15 C2A (TBC-18-13) 30 11 0,075 { Bunpamrrels
co cpenneil
TouKoi
15AM4A  (TBC-18-34) 30 22 0,075
151lMBA (TBC-18-74) 60 45 0,075
151IM12A (TBC-18-114) 90 67 0,075
15]IM16A (TBC-18-154) 120 90 0,075 OpHodasunrii
150 M20A (TBC-18-194) 150 110 0,075 MocT
15]IM24A (TBC-18-234 180 135 0,075
15]IM32A (TBC-lB—314§ 240 180 0,075
2. Botnpamumeru us saemenmos pasmeparuy $0X40 mu
401J12A (TBC-40-12) 60 23 0,3
401 I4A (TBC-40-32) 120 46 0,3
400I6A (TBC-40-52) 180 69 0,3
40[1IBA (TBC-40-72) 240 92 0.3
40[11110A (TBC-40-92£ 300 115 0,3 .
40071124 (TBC-40-112) 360 135 0,3 By nnesmit
4011116 A (TBC-40-152) 480 185 0,3 BHIIPAMUTEND
40[17120A (TBC-40-192) 600 230 0,3
4001124 A (TBC-40-232) 720 275 0,3
40ILI28A (TBC-40-272) | 840 320 0.3
4011 132A (TBC-40-312) 960 370 0,3
2t



IIpodoamenue mada 4

HanMeHOBAHHE BHIPSMUTEAR
{Tam)

BuinpaMaeHHOe
HANpAKEHHe
(cpesHee) He

Boxsorumoe
HepeMERHOE
HANPAXKEHHE, &
MeHee, §

401C2A (TBC-40-13)

40IM4A (TBC-40-34)
40 MBA (TBC-40-74)
40TTMI12A (TBC-40-114)
40]IMI16A (TBC-40-154)
40[IM20A (TBC-40-194)
401IM24A (TBC-40-234)
40[IM32A (TBC-40-314)

DA

EvE Cxema

H EE coennnenns

:‘ = 3NEMEHTOB
=3

Z3E

EEES

0,6 Bunpsmutens

co cpegHeit
TOUKO#H

0,6

0,6

0,6

0,6 Onnodasunit
0,6 MOCT

0.6

0.6

3. Bunpamumean us snesmenmos pazmeposu 75xX75 MM

750024 (TBC-75-12)
750I4A (TBC-75-32)
751I6A (TBC-75-52)
750I8A (TBC-75-72)
75I110A (TBC—75—92§
750012A (TBC-75-112)
754016A (TBC-75-152)
7500120A (TBC-75-192)
75 /124A (TBC-75-232)
750028A (TBC-75-272)

JABynaeunit
BHOPSAMATEND

[T ST CICYEY TG

75AC2A (TBC-75-13)

b
=

Bunpamurenss
co cpeaneit
TOUKOH

750 M4A  (TBC-75-34)
750MBA (TBC-75-74)
750M12A (TBC-75-114)
750M16A (TBC-75-154)
751IM20A (TBC-75-194)
751 M24A (TBC-75-234)
751M2BA (TBC-75-274)

Onuodasunit
MOCT

751T6A  (TBC-75-56)
730T12A (TBC-75-116)
750T1BA (TBC-75-176)
751T24A (TBC-75-236)

22 -

T pexdasnlit
MOCT

CIW WO | MO IONIRIIIII D
X E T T LTS

Ta6auna 5
CeneHoBble BBINPSIMHTENA Kaacca E

HonMeHOBABHE BMNPSMArens
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1. Bunpamumearn uz snesenmos duamempor 18 MM

1BEN2l' (TBC-18-12) 70 0,04
1BEQ4T (TBC-18-32) 140 0,04
1BEN6T (TBC-18-52) 210 0,04
ISEIBC (TBC-18-72) 280 0,04
18EL100 (TBC-18-92§ 350 0,04
1BEJL12I (TBC-18-122) 420 0,04 Ty mreuuit
18EJ16" (TBC-18-142) 560 0,04 BEIIPAMUTEN D
1BEJ120T (TBC-18-192) 700 0,04
1BEJI24T (TBC-18-242 840 0,04
IBEA28T (TBC-18-282 980 0,04
1BEN32T (TBC-18-322) [ 1120 0,04
1BEC2I’ (TBC-18-13) 35 0,075 | Bunpsmureab
€O cpenren
TOYKOIT
IBEMAT (TBC-18-3%) 35 0,075
1BEMBI (TBC-18-74) 70 0,076
IBEMI12C (TBC-18-114) 105 0,075
ISEM16T (TBC-18-154) 140 0,075 Opnuodasunri
18EM20T (TBC-18-194) 175 0,075 MOCT
1BEM24T (TBC-18-244) 210 0,075
280 0,075

1BEM32I' (TBC-18-284) J

2. Bunpamumern uz

40EJ9T (TBC-40-12)
40EJTAT (TBC-40-32)
40ETI6T (TBC-40-52)
40ETIBI* {TBC-40-72)
40ET10T (TBC-40-02)
40EI[12 (TBC-40-192)
40EII6T (TBC-40-142)
40EN20" (TBC-40-192)
40ENI24D (TBC-40-24%)
40E/I28D (TBC-40-282)

daeMeHmos pasmepami 10X 40 mm
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40EC2T (TBC-40-13) 35 13 0,6 BhInpAMUTeNb
€0 cpenmeit
TOuKO#
40EMAT  (TBG-40-34) 35 26 0,6
40EMBT (TBC-40-74) 70 53 0,6
40EM12@ (TBCA40-114) 105 79 0,6
40EM16] (TBC-40-154) 140 105 0,6 Onunodasnnii
A0EM20T (TBC-40-194) 175 130 0,6 MOCT
40EM24T (TBC-40-244) 210 160 0,6
40EM32I" (TBC-40-284) 280 210 0,6

3. Bunpauumenll U3 3AeMEHMOS pasmMepaml 78X75 mm

75E02D ETBC-75—12) 70 27 1,2
75EBAl  (TBC-75-32) 140 54 1,2
Toder (BCTEER | W0 | abs | 12
T5EN100 ETBC—75—92; 350 135 - 1,2 IBynneduit
75EA120 (TBC-75-122) 420 160 1,2 BHPAMHTEND
7561160 (TBC-75-142) 560 215 1,2
75EN120T (TBC-75-192) 700 270 1,2
75ENI24T €TBC-75-242) 840 325 1,2
75EN28T (TBC-75-282) | 980 380 1.2
75EC2T (TBC-75-13) 35 13 2,4 | Bunpssrers
€O cpeaHeR
TOuKOi
7SEM4AT  (TBC-75-34) 35 26 2,4
ToRMSLL (BCTET, | | % | 2t
75EM12T (TBC-75-114) 105 9 2,
75EMISC (TBC-75-154) | 140 | 105 g)4 | Oamodasusdt
75EM20C (TBC-75-194) 175 130 2,4 oc
75EM240 (TBC-75-244! 210 160 2,4
75EM28T (TBC-75~2843 245 185 2,4
75ET6T  (TBC-75-56) 30 33 3,6
75ETI2T (TBC-75-116) 60 66 3.6 | Tpexdasuuit
75ETI8C (TBC-75-176) 90 99 3,6 MOCT
75ET24T (TBC-75-236) 120 130 3,6




