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IMpuBoasiTcs KpaTKHe CBeleHHsI, XapakTepuayiouiue 60-
see 1000 THNOB JiaMI, HCHOJB3YIOIHXCA B COBpPeMEHHOH
3apy6exHoil pafHO3NEeKTPOHHON amnapatype (NMpHEMHHKaX,
TeJleBU30pax, MarHutodoHax u ap.). Has GospuiuHcTBa H3
HHX yKa3blBAalOTCA aHaJOTH M3 JIaMI OTeUeCTBEHHOrO IPOH3-
Bojcrea. CpaBoOYHOMY MaTepHasy NpelUIeCTBYIOT HeGOJb-
moft o6HMi 0630p H ONHCaHHe OCHOBHBIX €BPONEHCKHX
M aMepHKaHCKHX CHCTeM MapKHpPOBKH JIaMIL

CrnpaBoYHHK aJpecoBaH LIMPOKOMY KPYry pamuoJioGHu-
TeJielt.



NPEAUCIIOBUE

Ipu o3HaKOMAEHHH CO CXeMaMH 3apyGeXHEIX NMPHEMHHKOB, TEJIEBH-
30POB M JPYTHX PaJHO3NEKTPOHHBIX YCTPOMCTB YacTO BO3HHKaeT HeoG-
XOLMMOCTb Y3HaThb NapaMeTphl M [aHHble BXOAAIIMX B Hee 3JIEKTPO-
BaKyyMHbIX npuGopos (namn). CBeleHHR O HUX OCOGEHHO HYXKHBI INpH
pemoHTe 3apyGexXHOM pajgHoanmapatypsl

dra KHura COIepXHT KpaTKHe CIPaBOYHBIe CBejieHUA 0 3apyGex-
HBIXx namnax. Y3 oueHp GoJblIOro uHC/ia BHIYCKaeMbIX 3a py6exom
3JIEKTPOHHEIX JIaMIl PasJHYHOro Ha3HAayeHUs B Hee BOILIO B OCHOBHOM
GoJiee THICAYH NPHEMHO-YCHJMTEJbHBIX JaMmn HauGoJiee LIMPOKOro MNpH-
MeHEeHHUS.

IMockonbKy 3apyGexHble JlaMIbl MHTEpPeCylOT HalIero YMTaTels,
riaBHbIM 06pa3oM, ¢ TOYKH 3peHHSi BO3MOXKHOH 3aMeHbl MX Ha oTeyecT-
BeHHBble, 0c060e BHUMaHHe B KHHIe YfelleHo MoaGopy COOTBETCTBYIOLIMX
anaJioroB. [Tpu 3ToM npexze Bcero HMeercs B BUJY B3aMMO3aMeHSIeMOCTD
JaMIl 10 HX 3JeKTPHYeCKMM napaMerpam. B Tex cayyasx, xorma y 3a-
pyGexXHOR JaMNbl HMeeTCs TOYHBIN aHaJoOT M3 YHCJIA OTeYeCTBEHHBIX
JaMIl, MapaMeTpsl ee He NPHUBOAATCA, TaK KaK OHH MOTyT GbITh JIETKO
HalileHsl B CIPAaBOYHHKAX 110 OTEYECTBEHHBIM 3JEKTPOBAKYYMHBEIM MpH-
6opam.

E. 3eavoun



COBPEMEHHDIE 3JIEKTPOHHbBIE JTAMNBI

Ecnu cyauth O mepclekTHBaxX PasBUTHS 3JEKTPOHHKH [O MacCOBOM
JIHTEPATYPE, TO MOMET CO3[AAThCHA BleYaT/eHHe, YTO B CBA3H C OTPOM-
HEIMH yCleXaMu B OGlacTH NOJIYNPOBOAHMKOBOH TEXHHUKH 3JEKTPOHHBIe
JIaMIibl OTXKHBAIOT CBOA Bek W He uMeloT Oyayuiero. IeficTBUTeNbHOCTD
MeXIy TeM JaeT MaJl0O OCHOBaHHMA AJsi NOAOGHHX BHIBOAOB. Bo Bcex
CTpaHax ¢ pa3BHUTOH NPOMBILLIEHHOCTbIO 3JIEKTPOBAKYYMHO® NPOH3BO-
CTBO fIBJIleTCA BaXKHOH M passuBaiomefics orpacibio. Ecau paccmartpu-
BaTb TOJIbKO NPHEMHO-YCHJIHTENbHbIE JIAMIL, He 3aTparuBas Naxe 3jek-
TPOBAKYYMHHX NPHGOPOB ClelHaJbHOTO Ha3HaYeHusl, He UMEIOUHX ce6e
NOAOGHLIX U3 YHC/IAa NOJYNPOBOAHUKOBBIX NPHGOPOB (/aMIH 6GOJsbLIOH
MOLIHOCTH, MarHeTPOHH, KJIHMCTPOHH, JaMnbl Geryirefi BOJHH U T. IL),
TO B NOCJelHHe TOAH 6Jarojaps UIHPOKOMY pa3Maxy Hay4dHO-HCCJENo-
BaTeNbCKHX H KOHCTPYKTOPCKHX PabOT CO34@HO MHOIO HOBBIX THIOB
JIaMIl ¥ CYLIeCTBEHHO YCOBEpIIEHCTBOBAHH JIAMIIbI, OCBOGHHbI® NPOU3BOJ-
crBoM. Ilostomy a/eKTpoBakyyMHHe M HOJYyNPOBOAHUKOBLI® NPHGOPH
MOXHO CONOCTABJIATb, HO H® NPOTHBONOCTABJIATb, TAK KaK KaXKJOMY H3
HHUX CBOHCTBeHHBI cllelH¢HYeCKHe NpeuMYIllecTBa U HEZOCTATKH, H B XO-
e pa3paboTKH HOBOH paauOTeXHHYecKOfl anmapaTyphl KOHKpPETHO pe-
maeTcss Bonmpoc O Haubojiee pa3yMHOM HCHNOJb30BAHHH TeX HJM HHBIX
npu6opos.

CoBpeMeHHass TeXHHKa NPOHM3BOACTBA 3JIEKTPOHHHX JIaMIl JOCTHIJA
BHICOKOTO COBEpLIEHCTBA, H KaXA0e BaXHOe TeXHHUYeCKOe NOCTHIKEHHE,
OCyILleCTBJIEHHO® B OJHOM CTPaHe, GBHICTPO CTAHOBHTCA AOCTOSIHHEM MHO-
rux apyrux. ITo sToft npuunHe AJs GOJBUIMHCTBA NPHEMHO-YCHIHTENbHBIX
JlaMIl aHaJIOTHYHOrO HasHaueHHs, HE3aBHCHMO OT MeCTa HX INPOH3BOA-
CTBAa, XapaKTepHa OAHOTHIHOCTD.

HanbHelillee pasBuTHe 3JIEKTPOHHHX JaMI BefeTcss NO TpeM Ha-
fpaB/leHHAM: COBePlIEHCTBOBaHHe U3JeJHA MaccoBOro MPOH3BOACTBA,
CO3/laHHe HOBHIX KOHCTPYKHUHl H pa3paboTKa JaMI C HCHOJb30BAHHEM
NPHHUMIIHAJLHO HOBBIX 3JeMeHToB. Ilo BceM Tpem HanpaBileHHAM [0-
CTHTHYTHl 3HAYHTeJbHble YCIeXH.

Yro Xe xapakTepusyer cOBpeMeHHHE NPHEMHO-YCHIHTENbHHE JaM-
nu? B HeGonblloM 0630pe HEBO3MOXKHO, KOHEUHO, MOJIHO OTPasHTb HGC-
CTHXXEHHS 3JIEKTPOBaKyyMHON TEXHHKU NOCJHENHHX JieT, U Huxe GyayT
paccMOTPeHbl JIHIIL HEKOTOPhie YCOBePLIEHCTBOBAHHS B JlaMIax Macco-
BOTO NPHMEHEHHS.

Hayuenue nmpuuMH BHIXOJa JlaMN H3 CTPOS NOKa3hBaer, 4To0 B OC-
HOBHOM OTKa3hbl BHI3BIBAIOTCA NeperopaHueM NOJOTpeBaTes, yXyAlIeHH-
eM BaKyyMa, YMeHbUIEHHEM MeX3JIeKTPOJHON H30JAUHH H MNOABJEHHEM
3aMbBKaHHH. B pesy/braTe HCNOJIb30BaHHS HOBHIX MaTepHaloB, yJyulle-
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HHSl KOHCTDYKLUJH H TEeXHOJNOTHH IIPOM3BOJACTBA CPOK CJAYXOH JaMn
(paBHO Kak M JpyrHe KauecTBeHHble IOKasaTeNu) cTan 3a NOCIAEAHHe
roAbl 3HauHTeNbHO Bhile. CoBpeMeHHHe JaMNbl OGecledHBAIOT 3HAUH-
TeJbHO 6OJblllee YCHJIEHHE C MEHbIIMM YPOBHEeM IIYMOB, pAaCIIHPHUJICH
HX YacTOTHBI/i AHaNa30H, OHH MeHee NOJABepXKeHB MHKPOGOHHOMY 3¢-
¢dekty, o6nafalT 6oJjee BHICOKHM K.IL . W GBICTpee NPOTpeBAIOTCS.

Ecnu roBopuTh 0 NpHEMHO-YCHAHTENbHBIX JaMIIAX MAaccOBOTO MpH-
MEHEeHHsl, TO XOTH N0 BHelIHeMy BHJAY MHOTHe H3 HHX He OTJHYA0TCA
OT TeX, 4TO BhLIUIYCKaJHCh, HanpuMep, 10 neT Ha3al, HO MO BHYTPEHHEMY
YCTPOACTBY HX pa3/iHUMA BecbMa CYLIECTBEHHBH. 3a MOCJAeJHHE TOAH 3Ha-
9UTENbHO YCOBepIIEHCTBOBAHE BCE 3JEMEHThl 3JEKTPOHHHX JaMi — OT
nojorpesateiss 10 aHOAA.

Ileperopanus mnoaorpeBatedefl INpPOHCXOANAT, TJaBHHIM 0GpasoM,
BCJIEACTBHE PEKpHCTaJIH3auuu BOJbdpaMa H3-3a NEpHOAMYECKHX IIpO-
rpeBoB W oxnaxjenui. CneuuasbHeie N00aBKH K MaTepHany HHUTH Ha-
KaJla 3HaUHTe/bHO NMOBHIIAIOT ee HAaJeXHOCTb. B HOBHIX JlaMnax KOCBeH-
HOroO Haxa/la LIHPOKO NMPHMEHSIOTCS TaK HasbiBaeMble «TeMHhle MOJOTpe-
BaTeJu», OTJHYAIOLIHecs YJYUYIIEHHOH Tennonepefadefi MeXAy MOAOTpe-
BaTeJeM H KaToAoM Oe3 yuiep6a AJsi 3MeKTPHUECKOA H3ONAUHH MeXAy
HuMH. B pesysprate HeoGXoouMbli mporpeB Kartoaa obecmeunBaercs
npu GoJee HU3KOMA TeMmepaType NOJOrpeBaTess, C MeHbllefi MOLIHOCTBIO
u 3a Gosee koporkui cpok (m0 10—I1 cex).

Katoan NpHeMHO-yCHIHTENbHLIX JaMI OGbIYHO COCTOAT H3 HHKele-
BHIX' TPYOOK, HOKDBHITHIX COCTaBOM, O6ecneuHBalOUM 3(PEKTHBHYIO
3MHCCHIO 3JEKTPOHOB [PH CPAaBHHTENLHO yMepeHHOM HarpeBe. OGHIYHO
NOKPHITHE HAHOCUTCA NyTeM paclblieHusi WIH OKyHaHHs. Takue cnocoGbi
HaHeceHUs1 He 00ecNeuynBalOT GOJBIIOA TOYHOCTH TOJIUMHH IOKPBITHS,
YTO NMPHUBOAMT K HEONHODOAHOCTH MNOJS MeXAYy ceTKoi u karonom. He-
[aBHO Obl1 pa3paboTaH HOBHIfi CNIOCO6 HaHECEHHS! aKTHBHOTO CJIOSI MyTeM
06epThiBaHHA HHKeNeBOH TPY6OUKH 3apaHee NPHIOTOBJEHHOM MJIEHKOH
xkestaeMoi ToAmuHbl (ot 0,01 mo 1 mm). Dra TexHONOTHA ObecneduHBaeT
OYeHb BHICOKYIO HAEHTHYHOCPb XapaKTEDHCTHK KaTOMOB H JiaMINl B LeJOM
Npu MaJoM ypoBHe WIyMOB. Bosbllasg TOYHOCTL NpPOW3BOACTBA 3MHTTH-
pyollefi TMOBEPXHOCTH MNO3BOJSET TaKXKe YBEJHYHBATL KPYTH3HY Jamn
3a cueT COKPAIUEeHHs PACCTOSHUA MEXJy KaTOJAOM H CETKOR.

Tak kak coBpeMeHHble TPAH3MCTOPHI ellle He MOTyT pa3BUBATh GOJIb-
IHX MOULHOCTeA Ha BLICOKHX YacTOTaX, JaMIbl NO-PeXHeMY HCIOJb-
3yIOTC B OKOHeUHBIX KacKajax NOpTaTHBHOH anmapatypbl. s Jjamm,
paboTalomHX B KOMOHHAUMH C TPAH3UCTOPAMH, CO3JaHB GhiCTpONpOrpe-
BalOLIMeCs KaTOAbl. Tak HasnBaeMul#i «apdoBLIfi KaTOA» COCTOUT H3
XKECTKOfl paMKH, Ha KOTOPOfl IJIOTHO PacNoJIOXKeHH BOMb(paMoBhbie Npo-
BOJIOUKH, MNOKDBITHIE SMUTTHPYIOLMMH cocTaBaMH. Tak Kak H JJIHHA,
4 JHaMeTp KaxJOf NpOBOJOKH HeBeNHKH, NpOrpeB HUX NpPOHCXOJAMT 3a
nonu ceKyHAH. TumuyHas Jamna c mofoGHBIM KaTofoM THna 8408 pas-
BuBaeT Ha 4acrore 500 Mey BHIXOAHYIO MOILHOCTL 6 6T.

Boabiuyo ponp B yJyullleHHH XapaKTepHCTHK JaMI M yIpPOIMIEHHH
TEXHOJIOTHH HX H3TOTOBJIEHHS CHITPAJH HOBble METOAbl YIPAaBJEHHS SJeK-
TPOHHEIM TOTOKOM, B 9aCTHOCTH C NOMOLIbIO CTEPXKHEH BMECTO CeTOK.
3aMeTHOMY YJIyUlLIeHHIO nagame'rpos JlaMnl cnoco6GCTBOBAJMH TaKXke HO-
Bb€é KOHCTPYKUHH CeTOK. OPEeXHHX H3JEJHSAX CeTKH NpeICTaBJIsAJIH
UMJHHAPHYECKYIO CIIHpa/b, HaBepPHYTYI0 6e3 HaTAra Ha ABe NPOJOJBLHEIe
TpaBepCH. UTOGH HCK/IIOUHTH NMPOTHG BHTKOB CIMpaNH MeXAy TpaBepca-
MH, IHaMeTp NPOBOJIOKH CETKH BHIOHpAJICH AOCTATOYHO GoubluuM. B Tak
Ha3bIBaeMBIX PaMOYHLIX CeTKax MPOBOJIOYKH HAaTAHYTHl Ha paMKe, o6.Ja-
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Aaloilleli GOJBLINOA KECTKOCTbIO 10 BCeM HanpaBJieHHsAM. JJis u3roToB-
JIeNHS 3THX CeTOK NpUMeHseTcs NpoBojoKa B 5—I10 pas ToHblue, ueM
panbile. CeTkH u3 NPOBOJIOKH MaJjoro AHaMerpa ¢ MJOTHON HaMOTKOH
(n0 20 ButkOB Ha 1 M) 06najalOT 3HAUHTENbHO GOJBIIHM yIpPaBJIAIO-
umum AefictBueM. KpoMe Toro, Gosbiuas 3KeCTKOCTb HATSHYTOH paMOYHOM
CeTKH MO3BOJIIET COKPATUTb pACCTOSIHHEe CeTKa—KAaToX H elue Gosee
YBE&JIHYHTb KPYTH3HY JlaMIibl. PaMoOuHBe CeTKH BCJIEACTBHE XKECTKOA KOH-
CTPYKUHH OONafaloT K TOMY e 3HaYHTENbHO MeHbllefi CKIOHHOCTBIO
K MuKpodoHHoMy 3ddekTy. ¥ cOBpeMeHHEIX JaMI C PaMOYHBIMH CeTKa-
MU KPYTH3Ha XapakTepHCTuku B 25—30 Mma/s — o6bIYHOe sBJeHHE, a Yy
HEKOTOPBIX THIIOB TAKHX JlaMl OHa RocTHraer 50 Ma/é W AaXe Bhille.

XKecTkue ceTku Ans ManoraGapUTHHIX JaMil (THNA <HYBHCTOD»)
UMEIOT BUJ UHIHHAPHYECKOH CHHpa/jM H3 TOHKOH NPOBOJIOKH, ONMPAI0-
LIeAiC Ha HeCKOJMbKO TpaBepc. IIpuMeHeHHe paMOUHBIX M IUJIHHADHYE-
CKHX CeTOK Hapsily C NOBhillleHHeM KPYTH3HbI AaeT BO3MOXHOCTb OXHO-
BPEMEHHO CHH3HTb AHOAHbIi TOK, YTO BeleT K YMeHblIeHHI0 moTpebe-
HHS SHEPTHU JIAMIOH H CO3/laeT BO3MOMKHOCTb CHHIKEHHS MOUIHOCTH IO-
JiorpeBarelis, eciH 3HaueHHe KaTOJHOTO TOKa He sBJsAeTCH TpeGyeMo#
BeJIMUHHOA. JlaMObl C PAMOYHBIMH ceTKaMH 06eCneuuBaloT G6OJbIIOe YCH-
JieHHe, YTO MO3BOJIAET COKPATHTb YHC/IO YCHJHTENbHBIX KacKaloB B pa-
nuoannaparype. Tak, HalnpHMep, eciH B TeJeBH30pPaX NPEXKHUX BhIIIYC-
KOB /Il yCHJeHHs NPOMEeXYTOYHOH 4acTOThl NPHMeHsnOch 4—5 Kacka-
ROB, TO TeNepb HX YHCJIO COKPaTHIOCh KO 2—3.

AHop saMmbl KOMKeH 06nafath XOPOIIHM TellJIOH3TydeHHeM, 4TOOH
€ro TeMIepaTypa He NOJHHMAaJjach Bbllle HOpDMHL. KpoMe Toro, Martepuan
aHONla MOJIKeH MMeTb XOpOILIyIo TeliIONPOBOXHOCTh BO H3GexaHue MecT-
HBIX NeperpeBoB. DTHM TPeGOBaHHSM XOPOLIO YINOBJETBOPSOT HOBbIA
CJIOHCTHII MaTepHas, COCTOAIMA U3 MeQHOH MOJIOCHl, HNOKPHITOA ¢ 06eux
CTOPOH aJIIOMHHHPOBaHHO/ crajbio. Melp oGecnieunBaer GOJBIIYIO Teln-
JIOIPOBOJIHOCTb, TOTA@ KaK aJIOMHHHPOBaHHas cTanb o6jajaer TEMHOA
TMOBEPXHOCTBIO H SBJIAETCS XOPOLIHM H3JydaTeneM Temlja. B peayibrare
NpUMeHeHHs 3TOTO MaTepHaja JaMOhl ¢ GOJbIIMM aHOAHLIM paccesiHHeM
MOTyT NOMellaTbCsi B MEHbUIHX GasJIOHaX.

KoHcTpykTOpE KOMGHHHDOBAHHBIX JIaMIl, CBSi3aHHBIE HEeOOGXOXHMO-
CTbIO HCINOJIb30BaTh OOBIYHBIe LOKOJH, BHIHYXK/JAEHBI BBIBOAMTb Ha MWIThI-
peKk HeCKOJIbKO 3JEKTPOAOB (Kak 3TO, HalpuMep, CAENIaHO B JaMmax
ECF80 uau 6®1II), uyro orpaHuyuBaer B HTOre INpefelbl BO3MOXHBIX
npuMeHenufi stux Jjamn. Ilo stofi npHuuHe, HampuMep, B Kackafax Ipo-
MeXYTOYHOA YacTOTHl TEJeBH3HOHHBIX NDHEMHHKOB MJs oO6ecledeHHs
YCTOAUHBOrO YCHJIeHHsi HCNO/b30BaJHCh OJMHOYHBIe JaMimkl. B nocnex-
Hee BpeMs [/ KOMGHHHDOBAHHEIX JaMIl pa3paboTaHbl HOBBIE A BHABI
otdopMJIenHsi ¢ GOJMBbIIKM YHCJIOM IITHIPBKOB HA LOKOJIE, 4TO NO3BOJISET
YCJIOXKHATb BHYTPEHHIOIO CTPYKTYPY JIaMNibl H OCJaaG/ifTh CBA3b MEXIY
ee cekuusMu. Hosble jaMnbl ¢fieKaab» CXOXH MO BHAy C LIHPOKO pac-
NPOCTPaHEHHHIMH MHHHATIOPHBIMH JIEBSTHIITHPbKOBLIMH (€HOBaJb»), HO
umetor 10 WrTHpbKOB. B 3TOM odopMieHuH BHINyUIeHBI, HANpHMep, ABOA-
Hble TMEeHTOMbl (MaJIOMOUIHbIN H BBLIXOAHOMN), TPHOA-TenTol], TPHOM-NeHTO-
Iibl, 06e CeKUHH KOTODBIX COBEPILEHHO He 3aBHCHMBHI (KpoMe Hakaja)
H SKpaHHPOBaHBl APYr oT apyra. Hekoroprle H3 cTarefi B TeXHHYECKHX
XYpHajaxX, NOCBALleHHble NPHMEHEHHIO STHX JaMll, COMPOBOXAAOTCA
NoA3arolOBKOM — «IUTHIDbKOM GoJblue, Jgamnoi MeHbiue». Ilpu arom
HMEeTCs B BHMAY COKpauleHHe OGIIEro uYucja JaMn B YCTpOHCTBax 3a
CueT yNPOWIEeHHH HX CXeM H NOBHIIEHHS HX SKCIMYaTalHOHHBIX Xapak-
TEepHCTHK,
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Hpyroii Bug HOBOro odopMJenus pa3paGoTaH B CEPHH <«KOMIAK-
TPOH» — LENbHOCTEKJIAHHBIX JIaMNlaX C JBeHaALAaTHIITHIPbKOBLIM I0KO-
aeM. Ouu Bhimyckalorcess ABYX AuamerpoB (30 u 40 mm) u pasiHUHHIX
BeicotT (0T 38 10 95 mm). Ilns GOJBIIMHCTBA THIOB KOMIAKTPOHOB Xa-
paKkTepHO Ha/H4Me B OJHOM GaJslJIoHe HEeCKOJbKHX He3aBHCHMBIX JaMil,
HanpHMep ABYX TPHOLOB H BHIXOJAHOrO MNEHTOA4, ABYX NEHTOAOB AJA
YCHJIEHHS! TIDOMEXYTOYHOA 4acCTOTHI TeJIeBH30pa, BEIXOAHOIO NEHTOAA ro-
PH30HTANILHON pasBePTKH H JAeMIdepHOro AHOAa H Ap.

O6benyHenne HECKOJbKHX JaMI B ONHOM GasyOHe Aaer psf Ipe-
uMymecTB. CTOMMOCTb OJHOTO KOMIIAKTPOHA HHIKE CYMMBbI CTOHMOCTER
JlaMIl, KOTOpPble OH 3aMeHseT, H, KpOMe TOro, COKpallaercs KOJHYecTBO
naHeleK W MOHTaX YCTpoficTBa cTaHOBHTCA KoMnakTHee. IloicuuraHo,
yTO 7 KOMIAKTPOHOB M 1 AMOA 3aMmeHsloT B TejeBH3ope 15 OGHMHBIX
JaMn ¥ 3 Auoja Mau 23 tpaHsucropa H 11 AHONOB, He cuMTas APYrux
3/eMeHTOB (KaTYIIKH, KOHAEHCAaTOpHl, PesucTopsl W npou.). Hampumep,
HOBbII KOMNaKTpPoH Tuna 9BJ11 (aBofiHOA meHTOA) OOecneyuBaer B Te-
JIEBH30pe YCHJeHHe IO NpPOMeXYyTOYHON 4yactoTe Gosee uem B 30 000 pa3
¥ cnoco6eH 3aMeHUTb TPU OGBIYHbIE JIAMIIEL B NpOH3BOACTBO KoMmak-
TPOHOB BHeceH P TEXHOJOrHueckux HoBuiectB. CpefHH#l CPOK CJYy3KOH
KOMIAKTPOHOB cocTaBiser 5,25 roga nporus 2,75 roga Aisi OGBIYHBIX
JlaMIl.

3HauuTeNbHEIe ycHeXH AOCTHTHYTHl B MNOCJefHHe TOAbl B Aefle MH-
HuaTiopu3auuu Jamn. CokpauleHde raGapuToB, NOMHMO BHIMIphHILIA B
ob6beMe, fBJAETCS OJHHM H3 CIOCOGOB MNOBLILEHHA 3(DEKTHBHOCTH
namn. Baaropapsi ManelM pa3MepaM 3JeKTPOROB H MeX3JEKTPOJAHBIX
paccTOsiHMl yMeHblllaeTcss BpeMs NpoJeTa 3JEeKTPOHOB H CHHXKAKOTCA
eMKOCTH MeXJAy 3JeMeHTaMH JaMIbl, YTO HeoO6XOoAMMO Npu paboTe Ha
BHICIUMX uacrorax. IIpu ManoM of6beMe yayuyilaercss TemyoBoOfi GasaHc
JaMIIE, YeM CO3JaeTcsl BO3MOXHOCTb YMEHBIIHTh MOILHOCTb HaKaJja.

PasMepbl MHHHATIOPHBIX JaMIl COBPeMEHHBIX pa3paGOTOK cOH3Me-
puMbl ¢ raGaputaMu TpaHauctopoB. OfaHa H3 Haubosiee yAAyHEIX KOH-
CTpYKUKHA, NONYyyHBIIAsl Ha3BAHHe HYBHCTOpA, HMeeT B JnHY 20—25 mm
OT BepIIMHBl AO IITHIPPKOB LOKOJA H BO3BHILAeTcd Hal IIacCH HEeMHO-
rum Opsee 13 mm. Juamerp momoGHofi JaMnel o HauboJee BHICTyNalo-
mwe# yactu paBed 11 mm, a Bec ee coctaBaser 3—4 e. Koncrpykuusa
M TEXHOJIOTHS H3rOTOBJIEHHSI HYBHCTOPOB NO3BOJIAIOT aBTOMaTH3HPOBATh
HX TpPOHM3BOACTBO. DJEKTPOAsl HMeioT GOPMY LHMJHHADOB W KpensTcs Ha
KOHYCOOGpa3HbIX AepxKaTeNdx, KaXAbli H3 KOTOPbIX YCTAHOBJIEH Ha Tpex
MeTa/UIHYeCKHX CTOMKAX, DACNOJOXEHHbIX Ha JHCKOBOM KepaMuU4YecKoM
ocHoBaHHH. HapykHElfi Merannuueckuii 6a/iioH sB/seTCS HEOTHEMIEMOR
4acTbl0 KOHCTPYKLHH KpelVIeHHS JIaMIBL

Hysuctopsl 061a1aloT BHICOKOA MeXaHHYECKOA INPOYHOCTbIO, 60Jb-
IIOA HAEHTHYHOCTBIO NapaMeTpPoOB H CNOCOGHBI paGoTaTh NPH BBICOKHX
TeMneparypax. THIOBble HYBUCTOPH MOTYT YCHJIHBATb CHTHaJbl BINVIOTH
no 300 Mey npu NOHMKEHHOM YpOBHe IIYMOB H reHepHpOBaThb Ilepe-
MeHHble Hanpsxkenus 10 800 Mey. B nacrosmee BpeMs pasHeiMu ¢up-
MaMH BbllycKaercs cBbille 20 THNOB Pas3/iHYHBIX HYBHCTOPOB. COrAacHO
Ony6JHKOBAHHEIM CBeJleHHAM HYBHCTOPHl XOpOWIO paGoTaloT M NpPH TO-
HUXKEHHBIX aHOJHBIX HanpsikeHHax (Bmaotb fo 12—15 8), uro nossoas-
€T HCNOJb30BATb MX B THGPUAHBIX CXeMaXx BMecTe C TPAH3HCTOPaMH.
HyBucropsl NpuMeHsAIOTCS ¥ B MaccOBOM anmapaType, B 4acTHOCTH B Iie-
pekJiouaTeNsix KaHAJOB TeNeBH3HOHHBIX MPHEMHHKOB.

Bosblune n3MeHeHHsi MPOM3OLINY TAKKE B TEXHOJOTHH H3rOTOBJG-
HHSl JIaMII H HCNBITaHHAX FOTOBOM NpOAYKUHMH. Elle HECKOMBKO JIeT TOMY
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Has3a[ NMPOHM3BOJACTBO JlaMN BeJIOCh BPYYHYIO M KaueCTBO HX BO MHOIOM
3aBHCEN0 OT KBAJIM(HUKALUMH H BHUMAaHHA PaGOTHHKOB Ha TIPOH3BOJCT-
BeHHbIX JHHHsX. CoBpeMeHHHI#I npouecc C6OPKH BO MHOTOM aBTOMaTH3H-
pOBaH, U Ha OYepelld CTOMT BONPOC O NOJHOH aBTOMATH3AUHMH MPOU3BOA-
cTBa. .

HnrepecHo OTMeTHTb TaKKe HeKOTODble MaJOMOUIHBIE JaMMsl clie-
IHaJbHOrO HasHaueHusi. PaspaGorTaHwl, HanpuMep, JiaMIu [OJ Ha3BaHH-
eM Cuircuitron (370 HauMeHOBaHHe NPUGMHIUTENBHO MOXKeT GHTb fepe-
BEJIEHO KAK «CXEMOTPOH» WM «y3JOTPoH»). OGHUHO Yy 3JEKTPOBAaKyyM-
HHX NpHOOPOB 3HAuUHTeNbHAS YacThb BHYTpeHHero oGbeMa nycTyeT. B
6a/sIOHaX YNOMSHYTHIX JaMIl CBOGOMHHEe MecTa 3aNOJHeHH NeTassiMH,
KOTOpHe O00pasyloT CTaHAapTHble Y3/Ib DPajiHOTEXHHYECKHX YCTPOHCTB
(MyIbTHBHGPATOPH, TPUITEPDI, YCHIUTENH, JOTHISCKHE SMEMEHTH U T. IL).
K npuMepy, ysen Tpurrepa, cojepKauwufi gBa TPHOAA, NBa AHOAA, CeMb
Pe3uCTOpOB M TPH KOHAEHCATOpA, LeJMKOM pasMeliaercss B GaJuiOHe C
AeBATHIITHPBKOBBIM 1OKOJIEM, CXOAHLIM ¢ Hamleil jgaMnoil tuma 6HIIL

.B onnom u3 ycrposicrs TIMM, paspaGorannom B CIIIA, pesucropsi
H KOHJleHCaTOphl, 0OpM/IeHHEe B eIHHOM MHKPOMOAYJBLHOM 3JIeMEHTE,
TaKXe COCTaBJAIOT OJHO HeJoe C JaMIOoA. DTO NO3BOJHIO He TOJBKO
COKPATHTb rabGapuThl CXeMbl, HO ¥ HCIO0JIb30BATh TEMJO, BhIAEISAIOIIEeCs
Ha pe3ucTOpax, AJid HarpeBa KaToAa. ¥ JaMINbl NpeflyCMOTPeH NOAOrpe-
BaTeJb, HO OH Mrpaer TOJBKO pOJb Craprepa; Mocjie NMpoOrpeBa KaToAa
SMHCCHSA 3JIEKTPOHOB MNOAJEPKUBAGTCs TEIIOM OT JeTrajedl CXeMHl B cO-
YeTaHHH C TelVIOM, pPacceyBaeMbIM AHOLOM.

C TOUKH 3peHHs MePCEeKTHB [NaJbHENIIEro ycOBeplleHCTBOBaHUS
3JIEKTPOHHHX JIaMIl HJeaJbHHM pelueHHeM O6bli0 Gbl CO3faHHE HOBBIX
KaToA0B, KOTOPbI® He HYXKJAAIOTCA B NOJOTpeBe AJS CO3AAHHA 3IMHCCHH
3/1eKTpOHOB. HellaBHHe OTKPHITHA NO3BOJNAIOT HAAEATbCA HA YCIeXd B
3TOM HanpasjeHud. B 3apyGexHoll smuTepaType yxe OBIM ONHCAHbI
3KCIEePHUMeHTa/lbHble KaTOAbl, NefiCTBHe KOTOPHX OCHOBAHO Ha CBOMCTBAaX
NOJIyNPOBOAHHKOBHIX p-i NepexofoB. JIpyroi myTh COCTOMT B TOM, 4TO
ANa TNOKPHITHS KaToAa H3bICKHBAIOTCA MarTepHaJbl, o6Jajalomue HOCTa-
TOYHOR 3MMccHell NPH CPABHHTEJBHO HM3KMX TeMNepaTypax, B 4aci-
HOCTH GJIM3KUX K KOMHATHOM.

CHUCTEMbI OBO3HAYEHMS EBPOMENCKMUX JTAMIN

BoJbIMHCTBO - NPHEMHO-YCHIUTENBHEIX JIaMIl, BHIIYCKAeMbBIX B eB-
poneficKHX CTpaHaX, MapKHPYIOTCA No eluHo# cucreMe. HaumeHoBauue
KaX[OH JlaMIbl COAEPXKUT B 3alMpPOBaHHOM BHAE PSAA CBefeHHH, oml-
pellensIOINX NaHHHA THn. HasBaHHe JaMnBl COCTOHT M3 HECKOJBKHX
NpONHCHHX JATHHCKUX GYKB (AByX—UeTHipex) H UMC/IA, HaNpHMep:
DF96, EABC80, PABC80.

IepBass GykBa (taGn. 1) xapakTepusyer BeyIMUHHY HANPSIKEHHS
UK TOKa HaKala JlaMIH ¥ COOTBETCTBEHHO POXA Kartoja (NpsMOro Haka-
Jla uI¥ NOAOTPeBHHIA) M CHOCOG BKJIOYEHHs HAKAJa HECKOJbKHX JaMn
B YCTPOMCTBAX, Ile OHH HCHOJb3YIOTCH.

Cnenyromue Gyksu (1a6s1. 2) ONpeAe/siOT BHYTPEHHIO CTPYKTYpY
JaMnbl 4 ee HasHauenue. B HasBaHHe KOMGHHHPOBAHHHX JAMI BXOJUT
HECKOJIbKO OyKB, Caefyiomux B aapaBuTHOM nopsake. Kak BumHO u3
Taby. 2, B OTaMuMe OT AelicTByIOuleH B Hamed CTpaHe cucTeMBl 0603Ha-
vennst namn (IFOCT 5461-56) manoMomHBle NEHTOAB Kak C MepeMeH-
HON KDyTHM3HOH, TaK H C KOPOTKOH OTCeuko#i 0603HaualoTcst OAHON GyK-

BOH.
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Ta6nuumal

YcnosHble 3HaYeHHS nepnoﬁ GyKBH B HaHMEHOBAHHH JaMilbl

Cnoco6 BkaiO-
Bua Toxa Hanpsxe- Toxk YeHus Noxo-
Byxsa Hakana HHe Hakana, Karox rpeparteaedt
HakKanaa, 6 Ma HECKOJAbKHX
JaMn
A [Mepemen- 4 — Moporpes- | [Mapanaens-
HbIH HJIH HBIA HJH HBH
MOCTOSH- NPAMOTo
HbIH Hakaxa
C IMepemen- — 200 Moporpes- | Tocaeno-
HH# HBl# BaTeJbHbIN
D Mocrosan- [0,5—1,5| 25—100 Ilpssmoro | [Mapannenn-
. HBl# Hakala HHA HJIH
Tocreao-
BaTeJbHH N
E [Mepemen- 6,3 — IMoporpes- To xe
HHH HIH HBl
MOCTOSH-
HH#
G To xe 5 — Monorpes- | MMaparnens-
HHH HJIH HbI#
TIPSIMOTO
Hakaxa
H To xe — 150 Monorpes- | [Mocaenosa-
HBIHA TeNbHH I
I To e 20 - To xe Mapannens-
HBI#
K Mocrostu- 2 — Mpsamoro To xe
HBIH HakaJja
p IMepemen- — 300 Moporpes- | [Nocaenosa-
HbIH HJIH Hbl} TeJbHbl i
MOCTOSIH-
HH
U To xe — 100 To xe To xe
v To xe — 50 To we | To xe
X To xe — 600 To xe To xe
Y To xe — 450 To xe To xe




Ta6nuuwa 2

YcaoBHBE 3Hau4eHHA BTOpO# M nocienywouwux Gyks

Byksa PyHKUNS
A Juop AeTeKTOpHBIA
B nan Jnon nBoiHOM
AA
.C Tpuon
.D TpHOX BHIXOAHOM (MOLIHEIH)
.E Terpol MaJOMOLLHEIA
.F [TeHTOR MAaJOMOUIHbIA (AN YCHJAEHHS HaNpsKeHHs)
. .H Tekcol MM TenTox
K T'enTox UM OKTOL
L [TeHTOA BHIXOAHOA WJIH JIYYE€BON TETPOA
M DNeKTPOHHO-CBETOBOA HHHKATOD
N Tupatpou
P JlaMna co BTOpHuYHO# 3MuccHeli (TpeThs GyKBa)
Q | Homon (suHeon)
W , Ta30TpoH ANs OXHONOJYTNEPHOLHOrO BHIMPAMJIEHHS
X ’ Ta30TpoH A ABYXMOJNYNEPHOXHOrO BHIIPAMIEHHS
Y | KeHOTPOH /IS OJHONONYNIEDPHOAHOTO BBINPAMIEHHS
Z s;lme KeHOTpOH /A ABYXTNOJYNEPHOAHOTO BHINPSAMJIEHHA
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Tabauuna 3

Ycnosnbie 3naueHns nepsofi undpbi

Uudpu Bua unokoas TMpumMeuanue
l.. Buj uokosnsi onpeiensercsas Bropoll | TpexsnauHoe 4HCIO
uudpon
1—-9 BecwroippkoBhit  (yramnusaomuiicss | OXHO3HAYHOE YHCIO
LOKOJIb)
1. «CranbHasi» cepusi, LOKOJAL BocbMH- | JlBysHauHo€ 4YHCIO
IITHIPBKOBBI — «TPH H NATb»
2, LlenbHocTeksiHHbIe BocbMuLITHIPbKO- | To ke
Bble J1aMNbl C MeTa/IHYyecKHM 3alles-
KHMBAIOLIUMCS HaMpPaBJISIOIIHM KJIIOUOM
(«j0KTaNMBLY), pHC. 1, a
3. BOCHMHIITHPBKOBHf 1OKomb ¢ Ha- | 10 e
NPaB/sIIOMIMM  KJIIOUOM  (OKTaJub»),
puc. 1,6
4. LlenbHOCTeRAsIHHbIe BOChbMUIUTHIPbKO- | To xe
Bble MHHHATIOpDHBlE JIaMIbl C Hampas-
Jsiollefi MyroBKofi Ha GanioHe («pHM-
JI0K»), puc. 1,8
5. Jlamner B cneunanbHom odopmienuu | To xe
6.—7. CBepXMHHHATIODHbIE JIAMITBI To xe
8. Jlamnol  Munuatiopubie  (mambuuko- | To xe
Bble) C JIeBATHIITHIPbKOBEIM LOKOJMEM
(«HOBasb»), pHc. 1,2
9. JlaMnbl  MHHHATIODHBlE  (NalbunKoO- | 10 Xe
Bble) C CEMHLITHIPHKOBBHIM  ILIOKOJIEM
«renranb»), puc. 1,0 :
20. JlaMnel MuHHaTIOpHble (ManbuMko- | Tpex3HauHoe 4HCIO

Bble) C JEeCATHIUTHIPbKOBEIM IIOKOJIEM
(«mexanb»), puc. 1,e

I



Lluppe 3a Oyksamu (Ta6a. 3) XapakTepu3yloT KOHCTPYKTHBHOE
odopmieHne LOKOMs (MepBas Uudpa) W OUEPENHOCTb Pa3paGOTKH JIaMil
¢ OJMHAKOBO} CTPYKTYpOH (mocienymolue undpol). IlonorpepHrle maMmbl

Puc. 1. Buanl nokoneii.

CO CXOXHMMH HAHMEHOBaHHSIMH, pasJHyalolliiecsi TOJbKO PeXKHMOM Haka-
Jia, UMeIOT, KaK NpaBHJIO, M CXOAHLle Mapamerpnl. Ha samnbl npsmoro
HaKaja 3TO He pacnpoctpansercs, HanpuMep DF91 u EF91 — cosep-
IIeHHO pAa3/HYHble JIAMIIBL.
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Takum oGpasom, Hazeanusi DF96, EABC80 1 PABC80 pacmmudpo-
BBIBAIOTCS TAK: NepBasl JlaMIla — MaJIOMOILIHEIH NEeHTOA NPSIMOr0O HaKaJa,
BepOsTHOe HaNpsiKeHHe Hakasa B rpanumax 0,5—1,5 6 B MuHuatiopuom
(nanbunkoBOM) OQOPMJIEHHH € CEeMHIUTBIPbKOBLIM LIOKOJIEM, a BTOpasi
U TpeTbsl JaMIlbl — TpOiHble AHOAL-TpHOAbI, mpudeM EABC80 ¢ namps-
XKeHHeM Hakana 6,3 6, a PABC80 — c Tokom Hakana 300 ma (manps-
JKeHHe HaKaja He OrOBapHBAaeTcsi), B OCTAJNbHOM Xe 0Ge JIAMIbl CXOMHHL

HanMeHOBaHHSI JIaMIl C yJy4YIUeHHBIMH XapaKTepPHCTHKaMu (MaJblit
pas6poc mMmapaMeTpoB, MOBBIIIEHHBIH CPOK CJAYXKOB, BHOPOCTOMKOCTD
H T. I.) MOTYT HMeTb HHOH NOPAJOK CJeAOBaHHS GYKB M UHCes, HANpH-
mep E80CF. MHorna asist 5Tofi Xe HeJu HCTOJb3YyeTCSl He JBY3HAUHOE,
a Tpex3HayHoe yHc/I0. Bua moxoss B 3TOM ciydae XapakTepuayercs mnep-
BOH uuppon uucaa, Hanpumep EF865, T. e. undpoit 8, nubo BTOpOH,
ecau nepsasi undpa — enuuuna, Hanpumep, ECC189 (uudpoi 8). Tpu
mudpe MOTYT BXOAMTL H B 0GO3HAa4YeHHe JaMn OOINero NpuMeHeHHs
B TeX CJyyasix, KOTAa KOJMYECTBO THIOB JIAMI, CXOXHX MO 0o¢opMie-
HHUIO, TpeBblIIaeT Npenesbl, ykasanHble B TaGa. 3. Hexoropole dupmsl
nepel HJHM NOCJe HAHMEHOBAHHS JIAMIIBI NPOCTABJSIOT AONOJHHTEbHYIO
O6yKBY — YCJIOBHBIH 3HAK H3rOTOBHTEJS.

B YexocnoBakuu HapaAy ¢ o6luieeBponeHckoi AeHCTBYeT Tak Hasbl-
BaeMas cHcteMa Tesla, N0 KOTOpO#i HauMMEHOBaHHsi JaMIl BHIIVIIASIT Cle-
ayomuM oGpasom: 1M90, 6L43, 12BC32, 35Y31 u ap. Crpyxrypa ee
HeCKOJIbKO OTJIMYaeTcsi OT OINHCaHHOH eBponefickoii cucreMbl. IlepBbIM
3/71eMeHTOM 0603HaYeHHs! B Hefl siBisieTcs He OyKBa, a UHCJIO, YKas3bIBalo-
IWee NpHOMHKEHHYIO BEJIHUMHY HANpPSIKEHHS] Hakajga. 3aTeM CaeayloTt
OyKBbHI, XapakTepuayloumue (yHKIHH JaMIb. 3HaueHHS 3THX GyKB COB-
najaloT ¢ npuBeldeHHBIMH B TaGa. 2. Tperuil sJjeMeHT — ABy3HauHOe
YHMCJI0, NepBasi HHdpa KOTOPOTO COOTBETCTBYeT THIY LOKOJfA, a BTOpas
npeacraB/seT MOPSAAKOBLIH HOMep BHIIYCKA JaMibl. 3HaueHHs: wudp,
olpefeNIOMKX BHI JaMIB M LOKOJS, Clelylouide: | — OKTaabHBIA 1O-
KOJIb, 2 — JIOKTAJBHBIN 1OKOJb, 3 — MaJbYHKOBAS CEMHIUTHIPbKOBAS JIaM-
na, 4 — nanpbYuKOBas JeBATHIUTHIPBKOBAsl JaMia, 5 — LelbHOCTEKJISH-
Hbli  GalIOH C AeBATHLITEIDHKOBBIM LOKOJeM JAHaMerpoM 25 MM,
9 — CcBepXMHHHATIOPHAS JlaMIla ¢ THGKMMH BBIBOJAMH.

JlaMnbl aHrJIHHACKOTO NPOH3BOACTBA MOTYT HMETb HHYIO MapPKHPOBKY.
ITpaButenbcTBeHHble THNH OGo3HauatoTcss OykBamu CV u uHciIOM, Ha-
npumep CV2, CV51, CV492, CV5065. O cBoiicTBax JaMm C MOAOGHBIMH
00603HaUeHHSIMH MOXHO CyAHTb TOJIbKO MO cnpaBOYHBIM TaGauuaM. Co-
rJIaCHO JAPYroH cucTeMe Ha3BaHHe COCTOHT M3 OJHOA HJH JABYX OyKB
¥ JIBY3HAUHOrO MJH TpPex3HauHoro uucaa, Hanpumep U52, ZD17, N727,
WD709. Byksa B 3ToM ciyuae onpeaensieT HasHadeHue (WM yCTpPOHCT-
BO) JIAMIBI, & YHCJIO — YCJHOBHBII HOoMep. 3HaueHusi OYKB OT/IMUANOTCS
OT NpuBefleHHBIX B Ta6J. 2 H paciuudpoBLHIBAIOTCS CJEAYIOIIHM 0Gpa3oM:
D — nerextopHsie AnOAbI (B TOM uucjie ABofHble), U — BHIIPSIMHTENb-
Hble AMOAb (KeHOTPOHBI), L — TpHoAm ¢ MaabiM K03(GHIHEHTOM yCH-
aennss (mo 30), H— Ttpuoarl ¢ GousblunM KO3GQHIHEHTOM YCHJEHHS,
B — nBoitnble Tpuoik, Z 1 W — MaJIOMOIIHEIe NEHTOAB COOTBETCTBEHHO
C KOPOTKOM H yNJIHHEHHOM XapaKTepHCTHKaMH, N — OKOHeUHble NEeHTOAbI,
X — naMnel As npeo6GpasoBaHusi YACTOTH (CMecHTeaW M TpeoGpasoBa-
Tenn), Y -— HHAMKATOPH HAcTpofikk. JlaMnbl MNOBBIIIEHHOTO KayecTBa
nepell HauMeHOBaHHeM HMelor GykBy Q, Hampumep QZ77.

Psn GupM KamHTalMCTHYECKHX CTPAaH MapKHPYeT JaMIlbi, pyKOBOX-
CTBYSICb COGCTBEHHBIMH CHCTeMaMH. Kpome TOro, B HeKOTOpHIX CTpaHax
COGCTBEHHBIE CHCTEMBl HMEIOT M OTHeJbHBIE BEJOMCTBA (BOEHHBIE, BOEH-
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Tabanua 4

ConoctaBjenne HaHMeHOBaHH#l Jamil, NPHHATHX B pamkax CIB,
C COBETCKHMH H €BPONEHCKHMH JaMnamu

C3B CoBerckue E“E,?,:‘:“' C3B Coserckue EB&?;:“'
E7001 11111 — E7039 6IT18I1 EL82
E7002 12111 DY86 E7040 — PL36
E7003 — EY86 E7041 — PL81
E7004 6X2I1 EA Qé)l , E7042 — PL82

EB91
E7005 — EZ80 E7043 — PL83
E7006 — EZ81 E7044 - PL84
E7007 — PY81 E7045 — UL84
E7008 - — PY82 E7046 6EIT1 EM80
E7009 — PY83 E7047 — UMS80
E7010 — UYs2 E7048 6I'3I1 EABC80
E7011 — UY85 E7049 — PABC80
E7012 6L110IT — E7050 — EBF89
E7013 — EC92 E7051 —_ ECF82
E7014 - UCco2 E7052 — ECHS1
E7015 - ECCB82 E7053 —_ ECL82
E7016 6HI1M — E7054 — UABC80
E7017 — ECC83 E7055 — PCL82
E7018 | 6H2M — E7056 — PCF82
E7019 | 6HI14M ECC84 E7057 — UBF89
E7020 — ECC85 E7058 —_ UCHS81
E7022 — PCC88 E7059 — UCL82
E7023 — PCC84 E7060 — DC96
E7024 — PCC85 E7062 — DF96
E7025 — UCC85 E7063 1K211
E7026 — EF80 E7064 — DK96
E7027 6K32I1 EF86 E7065 — DM70
E7028 62K111 EF9 E7066 — DAF9%
E7031 — EH90 E7071 - EY81
E7032 — EL34 E7072 — EY88
E7033 — EL81 E7073 — PY88
E7034 — EL83 E7074 — EC86
E7035 | 611411 EL84 E7075 — PC86
E7036 — EL86 E7076 | 6H27I1 ECC86
E7037 6I113C —_— E7077 6CI17K —
E7038 611511 — E7078 — EF89
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IIpodoaxcenue Taba. 4

C3B CoBerckune E"g,‘:,‘,':“' C3B Coserckue Eag:‘):eeﬁ-
E7079 — UF89
E7080 | 6O EI8OF | E7111 = E83F
eS| emic BL36 E7112 | 6XKITM-E E95F
E7082 — EM84
E7083 - UM84 E7113 | 6)K2M-E —
Eross | eeim | Ecreo | PP | RORLE =
E7087 — PCL84 E7116 | 6K4M-E —
E7088 | 64l ECL8 | E7117 — EL803-S
E7095 | 6I6A-B —
E7006 | 6C3B - — — ——
E7097 | 6)K2B-B — ey | BOE 1 oo
E7008 | 6X1B-B - E7121 | 6I13C-E —
E7099 | 6X2I-E | E9IAA Er110 i EC96
E7100 | 6HIM-E —
E7102 | 6H3M-E _ e Z FErbs
E7103 — ECC802 | E7147 — PF86
E7106 | 6H23I E88CC
E7107 - E180CC Er0 | eca —
E7150 | 6C4 —
E7108 — EF806-S | E7151 | 6CI5M —
E7109 | 6XK9m EI80F E7152 | 623 —
E7110 = EF800 E7153 — ESIH

HO-BO3AyIUHEIE, rouroBrle H Ap.). Cieayer HMeTb B BHAY, YTO HEKOTO-
pele dupmenHble 0603HAUEHHA MOTYT NMOXOAMTb HA HAHMEHOBAHHS, CO-
CTaBJIeHHble N0 ONHCAHHBIM BblLi@ CHCTEMaM, XOTH M OTHOCHATCH K JaM-
naM C HHBIMH XapaKTeDHCTHKaMH.

B nocnennune roasl B pamkax CoBera 5KOHOMHYeCKOH B3aHMOIOMO-
wy (COB) commanucTHYECKHX CTPaH Befercs paGota Mo yHH(HKALHH
3J1eKTPOBAKYYMHBIX TIPHOOPOB, BHITYCKAaeMblX CTpaHaMH — uienamu COB.
Kax nepBuift 3Tan ¢ nesnblo ofierdeHus B3aHMHOTO HMCIOJbL30BAHMA Mpo-
JYKUHH PasHBIX MpelANpHATHA pa3paboTaHa elHHAs CHCTEMa MapKHPOB-
KH TepCNeKTHBHBIX JaMIl, pa3paGortanHelx B CCCP u Apyrux crpanax
C3B. Ilo 3roit cucreme 0603HaueHHe JaMIbl COCTOMT M3 GyKBH E u de-
ThIPEX3HAYHOTO YMCJA, HAUHHAOLlerocs ¢ UGB! 7, NPHYEM 3TO YHCIO
He NaeT HMKaKof MHGOpManuH 06 YCTPOACTBE 3JEKTPOBAKyyMHOro NpH-
Gopa u ero HasHaueHuH. COMOCTABJIEHHE® HAMMEeHOBAHHA NPHUEMHO-YCH-
JIMHTEJNbHBIX JIaMI MO 3TOA CHCTeMe C COB@TCKHMH H eBPOMEeHCKHMH JaM-
namu npusefeHo B Ta6a. 4.

15



CHUCTEMA EIA

B cTpaHax aMepHKaHCKOTO KOHTHHeHTa M/ OGO3HAYEHHSI IJIEKTPO-
BaKyyMHLIX NPUGOPOB NpHMeHsiercss pa3paGortanHas B CIIIA tax Hasbl-
paeMasi cucTeMa EIA, cylllecTBeHHO OTJIHMYAIOWASACS OT €BPONEACKOR.
To HauMeHoBaHHIO NpuGopa B ITOM CHCTEME Heab3sl CYIAMTb O €ro oco-
GenHoctsix. Criefyer OTMeTHTb, 4TO MHOTHe NPHGOPH NPOM3BOJACTBA 3a-
BOJIOB eBPOINEACKHX M a3HAaTCKHX CTPaH, CXOXHe M0 NMapaMerpaM ¢ aMe-
PHKaHCKHMH NPHOGODAMH, BHINYCKAIOTCS Ha DHHOK N0/, TeMH Xe HaHMe-
HOBaHHAMH, T. €. N0 cucreMe EIA.

HanmeHoBaHus NpHEMHO-YCHAMTENBbHEIX JlaMN OOLLero NpHUMeHeHHs
COJePKAT B Hayajle YHC/IO M ONHY WM JBe NPOMNHCHBE JAaTHHCKHE GyK-
Bbl, a 3aTeM ellle 4HCJIO u OykBbl, HampuMep 1S5, 6BQ7A, 117Z4-GT,
npuyeM GYKBH B KOHI@ HaHMeHOBAaHHS 4Y4CTO OTCYTCTBYWT. [lepBoe
yHCclO TepeX GyKBaMM TNOKa3hBaer HaNpsiKeHHe HaKaja, OKPYIJIeHHOe
10 ueJoro 4ucja BOJBLT (OGEIYHO OKpYrjeHHe He BHIXOAHMT 3a MpPEenhl
naioc 0,6 munyc 0,4 8). HanMeHoBaHusI AaMI ¢ XOJIOJAHHIM KAaToJOM Ha-
yuHalOTCA HyJneM. BTopoe umcio 32 GyKBaMu ONpeflensieT KOJHYECTBO
BHIBOZIOB OT 3JeKTPOJOB JaMIH, BKJOYas H BHyTpeHHHe 3KpaHbl. Ilpu
3TOM [/l KaXJOro 3JeKTpoAa (B TOM uMcie u NOAOTPEBATeNsl) YYH-
THIBaeTCd OMHH BHIBOJ. DTO YHCJIO MOUTH BCeria SBJAAETCHS O/HO3HAU-
HBIM, TaK KaK y COBPeMEHHHIX JaMN KOJIHYeCTBO BLIBOAOB MeHbine 10
(HcK/OYeHHe — HeCKOJIbKO THIIOB KOMIAKTPOHOB). BykBhl MexZAy uucna-
MH OTPaXaloT OYepPeXHOCTb BHIIYCKA Ha PLIHOK JIaMI C O/JMHAKOBEIMH
9HCIeHHBIMH 0003HaueHHsIMH. JlaMIBl IepBHX Pa3paGOTOK HUMEIOT OHY
6yxBy (nanpuMep, 6A7, 6B7 u np.), mo Mepe ucnoJjbzoBanus andasura
B Ha3BaHHA HOBHIX JaMN BKmodaercs Bropas (6AB7, 6AC7 u T. 1.),
TNpH 5TOM JBe OAHHAKOBHIe OYKBH, a Takxe GykBu I, O u P He ucnosb-
3ylorcs. BykBhl B KOHLle HaHMEHOBAHHS, KOTODHE, KaK OTMEYaJoch, MpH-
MEHSIIOTCSl He Bcer/la, NMOKasBIBAIOT, YTO B MNpelieslax KOHKPETHOTO THIA
JlaHHasg JaMlla OTJIHYaercss HEKOTOPbIMH ocoGeHHocTsMH. Bykem A, B,
C # D xapakrepHsyloT MOAePHH3HDOBAHHBIE KOHCTPYKUHH JaMI, GYKBbI
G u GT — crexasauubit Ga/oH (ecian OCHOBHas pa3pabGoTka mMeeT Me-
Tajuindeckuit), npudeM GT orHocutcs K 6ansOHYy yMeHbUIEHHHIX pas-
MepoB, 6yKBHL M H MT — BHewHufi MgrajnuyecKufi 3KpaH WJIH MetaJ-
JIM30BaHHOe NOKpHITHe, GykBa W oNpefessier JaMnbl MOBHILEHHOrO Ka-
4ecTBa /1 BOEHHBIX BENLOMCTB. )

HaumenoBaHusi, NpHCBOeHHBIE ONpeJieJIeHHOMY THIY JiaMn (Hesa-
BHCHMO OT HX O$opMJeHHs), TOBTOPHO He HCMOJB3YIOTCA. JlaMIbl oJHO-
ro «ceMeficTBa», pasaHvaloUIMecs TOJBKO HalpsiKeHHeM M TOKOM HaKasa,
HMeloT 06bIMHO M cXoJHHe oGosHnadeHHs (S5AQ5, 6AQ5, 9AQ5 u 1. m.).
OnHAaKO M3 3TOrO MPaBHJIA eCTh AOBOJBHO MHOTO HCKJIOUEHHH, HallpHMep
aamnbl 6DY5 u 16A5. B oTmenbHBIX Caydasx NOXOXHe HaHMeHOBaHHMS
OTHOCSITCAA K HecXoXHM JaMnaM (Tak, HanpuMep, namna 6BY7 no na-
paMeTpaM H LOKOJeBKe OT/IHYaeTcs oT JaMnu 12BY7).

Cnepyer Takxke HMeTb B BHJIY, YTO HAHMEHOBAaHHsl MOJOrPEBHHIX
JaMIl ¢ JOKTaJbHBIM [OKOJeM H HampsiXXeHreM Hakana 6,3 u 12,6 @
HauwHalotca uuciaaMu 7 ¥ 14. B ocrajabHoM HaWMeHOBaHHS MX MOTYT
TIOJIHOCTLIO COBMA/ZIaTh ¢ OGO3HAYEHHSMH JIaMIl, HMEIOIHX HHOe YCTpOH-
CTBo, HanpuMep 7Q7 — renToa-npeoGpasoBaTenb C JIOKaJIbHBHIM LOKO-
JieM TI0 CBOMM NapaMerpaM OJIH30K OTedeCTBeHHOH samme 6A7, a 6Q7—
JBOAHOA QHMOA-TPHOJ C OKTAJNbHHIM ILIOKOJEM aHaJoTHYeH Jamne 6I7.

TomMumo 3TOro IWMPOKO tpHMeHsiercs M UudpoBas MapKHPOBKa
namn. OHa cX0Xa C ONMHCAHHOA BhIle YHH(HUHPOBaHHOM cHCTEMOH, MpH-
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HsTO# cTpaHaMH — 4wieHamu C3IB, ¢ Tof /MIIp pasHHuefd, UTO THI 3JeK-
TPOBAKYyMHOr0 NpHGOpPA B 3TOM CJyyae MOXKeT ONpPENeNsThCs JIOGHM
TPeX3HAaUHEIM HJIM YeThiPeX3HAaUHHIM HOMepoM. JlaMmbl, pa3paGoTaHHbe
B TOcJefHHe oAb, HMeloT HoMepa mnocie 5000. Hekoropnie ¢upmb
K 4YHCHy J06aBisioT OYKBH — YCJIOBHOe 0GO3HayeHHE H3TOTOBHTENS
(CK — Raytheon, GL — Ceneral Electric, SN — Sylvania u 1. n.).
AmepHKaHCKHe JaMIIbl ¢ OJMHAKOBHIMH HOMEPaMH, He3aBHCHMO OT HA-
JMYHST WK OTCYTCTBHMsi GYKB, sIBJISIOTCS aHajJoraMH. B To ke Bpems
OT/leNbHble (HPME H3 NAaTEHTHBIX COOGpaXKeHHA BHINYCKAIOT NOJ pas-
HHIMH HOMeDaMH JIaMIhl CO CXOJHBIMH XapakTepHcTHkaMH. ITo mutpo-
BOA CHCTeMe OGBIYHO MapKHPYIOTCS 3J]eKTPOBaKYyMHble NMDHGODH, Npen-
HasHaueHHHEe K HCNOJMb30OBAHHIO B IIPOIECCHOHANbHOH ammaparype (B
CBEDXMHHHATIOPHOM OGOpMJEHHH, NOBLILEHHOR MeXaHHYeCKOH NpPOYHO-
CTH, ¢ MaJabiM pasGpocoM NapaMerpoB, NOJIrOBeuHHe H Ap.). MHorue
Jdamne ¢ UuppPOBHM 06o3HayeHHEeM MO 3JMEKTPHYECKHM XapaKTepHCTH-
KaM TIOJIHOCTBIO NMOAOGHH JIaMIaM MaccOBOTO NpPHMeHeHHs.

CUCTEMA JIS

3HauHTEJbHYIO JOJIO NMPOAYKIHH SNOHCKMX 3JIeKTPOBAKYYMHHIX 3a-
BOJOB COCTaBJISIIOT MPHGOPH], MO BceM napaMeTpaM CXOAHBE C aMepH-
KaHCKHMH., HaumeHoBanus atux jamn (B cucteMe EIA) coorBercTByioT
aMepHKaHCKHM ofpasuaM. J{is MapkHpPOBKH JlaMI CBOMX Pa3paGoTok,
BKJIIOYAsl H T€, KOTOPble OTJIHYAIOTCS OT aMePHKAHCKHX TOJBKO PEXHMOM
Haka/na, B SINOHMM TNOJIb3YIOTCS OPHTHHANbHOM CHCTEMOH, HMeHYyeMOo#
cucremoin JIS. CucreMa 3Ta, moz06HO eBpoNeficKOf, MO3BOJISIeT MO Ha-
3BaHHIO JIAMIIBl CYIHTb O €¢ OCHOBHBIX CBOHCTBAX.

HaumeHoBaHHs namn B cucteMe JIS, cocrosimive M3 uMcna, ABYX
HJIH HEeCKOJHKHX NMPONHCHBIX JaTHHCKHX OYKB (mepBasi OT NMOCJAEAYIOMHX
oTieneHa nebrcoM) M eHle OJHOro 4MCJIa, BHIIAAAAT Tak: 6R-DHVI,
3M-R24, 19R-LL1. HMHorna B KoHue HaMMeHOBaHHs AobaBisercsa Gyksa
A, B wm C, nanpumep 6G-B3A.

Uncao B Havalle HAHMEHOBAHHSI YKa3HBaeT OKPYIVIEHHO® HampsixkKe-
HHe Hakaja M Mono6GHO mepBoMy uHcay B cucteMe EIA. IlepBas GykBa
nocJie HErO XapakTepH3yeT HOKOJb JaMnkH H ee opopmaenne: D — cBepx-
MHHHaTIOpHas Jjamna, G — JaMna ¢ BOCHMHIITHIPbKOBBIM (OKTaJIbHBIM)
IOKOJIeM, L — JIOKTa/AbHEI HOKOAb, M — MuHHaTIOPHas (NAaNbUHKOBAs)
JaMla ¢ CeMHIUTHIPbKOBHIM LOKoJieM (renranb), N — HyBucrop, R — MH-
HHaTIOpHas (NAJbUMKOBAsi) AEBSATHIITHIPbKOBAs JaMNa (HoBaJb), X—ue-
THIPEXIUTHPLKOBHIA LOKOAb, Y — NATHIUTHPBKOBHIA IOKOAb, Z — IIECTH-
IUTBIPBKOBHIA 110KOJIb, W — CeMHIUTHIPEKOBHI# 11OKOJAb, T — CeMUILTHIPD-
KOBBIA IOKOJIb YBeJNHYEHHBIX Da3MepoB, B — qpyrue Jsammhl.

BykBn nMoclie feduca ONMpeleasiioT BHYyTPEeHHee YCTPOACTBO JaMIbl
H ee HasHauenHe: L — MajoMouHuf TpHoAd ¢ MaaeM Ko3dduuueHTOM
yewienns (<30), H — mManomowsbfi TpHoA ¢ 60buM K03 (HIUHEHTOM
ycunerns (>30), A — Molunuf (OKOHeUHHH) TpHOA, R—BHICOKOYAcTOT-
Hbll MaJOMOLIHEIA TETPOA HJM NMeHTOA C KOPOTKOH OTCeykolt, V,— BHI-
COKOYACTOTHH TeTPOA HJIH NMeHTOA C YAJHHEHHOH XapaKTepHCTHKOH,
B — BbixonHO# ayueBolt Terpod, P — BhixoqHo# meHTon, D — merexTop-
HHA oA, K — BHNpsiMuTelbHasi Jamna (KeHorpes), C— jnamma AJs
npeo6Gpa3oBaHua 4acToThl, G — BHIIpSAMHTENbHAS Jamna (rasoTpol),
E — 5J1eKTPOHHO-CBeTOBO} HHAUKATOp. B HA3RaHHA KOMGHHHPOBaHHBIX
JaMIl BXOAST HECKQJIbKO OYKB.
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Yycno 3a GyKBaMHM CBHETENbCTBYeT O Pa3MHYHH B XaPAKTEPUCTH-
Kax J4MI, ONMHAKOBHIX MO OCTaJbHBIM 3jeMeHTaM oGo3nauenus. s
BHIPAMUTENbHBIX JAMI 10 3THM WYHCJaM, KPOMe TOrO, MOXHO CYIHTb
o konuuectBe (a3 BHMpsMIeHHs. HeuerHole uHcila NMpHCBaMBAOTCH Of-
HOTOJIyNepHOAHbIM, 4 UYeTHHe — ABYXNOJYNePHOAHLIM BhIIPSIMHUTEIM.

IMocnenHsis GykBa HAaMMEHOBaHHA YKas3hHBaeT Ha TO, U4TO B Xojle
NpoM3BOACTBA JaMIa MogBeprajach MOJAepPHH3ALMH.

NPABMJIA NOJNb3OBAHMSA
CMPABOYHbBIMM MATEPUMANIAMM

CnpaBouHbIfi MaTepHas DAacloJIOXeH 10 THe3J0BOi CHCTeMe — CBe-
JIEeHHs O JlaMNax CO CXOXHMH 3/IeKTPUYeCKHMH MapaMeTpaMH H GYHK-
IMAMH, HE3aBHCHMO OT HX HaMMEHOBaHHMA M KOHCTPYKTHBHOTO BbITIOJIHe-
HHf, Haxo#sTcd B OAHMX Ta6aunax. Bcem rta6muuam (rpynnaM) TnpH-
CBOEHHl HOMepa. Y cOCTaBHBLIX HOMepOB [lepBoe YHCJIO MOKa3blBaeT HO-
Mep pasfiena, OGbEAHHAIOLIEr0 HECKONbKO FPYMNI JIaMIl, CXOXHX M0 YCT-
pONCTBY, a BTOpOe — HOMep TPYyNmbl B pa3fene. Pas3fens ciaeayioT B Io-
psinKe BO3pacTaHUA CJOXKHOCTH CTPYKTYyphl Jamn. Homepa pasnenos,
He pa3GHTBIX Ha TPYyNNH, HMET OJHO YHCJIO.

HoMmep rpynnel, K KOTOPO# OTHOCHTCH HMHTEDECYIOUMA THI JIaMIIbI,
MOXKHO Ha#TH 1O IepeyHIO B KOHIe cnpaBouHuKa. IlepBriMu B nepeune
NoMellleHb! JIaMNBl ¢ HUPOBLIMH, a 3aTeM ¢ OyKBeHHbIMH (B Nopsaxe
ciefoBaHHs ‘GYKB JIATHHCKOTO ajdaBHTa) HamMeHoBaHMaMH. [as naMmm,
KOTOpble BCTPEYalOTCH B HECKOJbKHX MOAMGHKALHMAX, BapHAHTH HaHMe-
HOBaHHH YKa3bIBAIOTCS B CKOOKaX B COKpallleHHOM BHIe, HanpHMep
6V6 (G, éT) Moxer uMeTb BHA 6V6, 6V6G uau 6V6GT.

B npenenax rpynmel B ugasx yAoGcTBa pasMellleHHsi MaTepHana
HauMeHOBaHHsl 3apyGeXHHEIX JAMI pacrnoJoxeHb Ge3 0COGOH CHCTEMBI;
HEKOTOPHe M3 HHX YKA3HBAIOTCH B BEPTHKAJbHHIX CTOJGNAX, a ApYrHe
(UX 5KBMBAJIEHThI) — B FOPU3OHTAMbHBLIX CTPOKaX. JIaMIbl MOBHIIEHHOTO
KayecTBa (HOJroBeuHble, BUGPOCTOfKHE H YNapOCTOMKHE, C MaJjkEIM pas-
GpocoM mapaMeTpoB M T.N.) BKIIOYEHH Ha OGUIMX OCHOBaHHAX; 0c060
HX OTJHMYHS He OTOBODEHHl, HO Ha3BaHUS Bhifie/IeHBl 3Be3N0UKOA (Hampu-
Mep, 5932* umu 12AUTWA*).

Dopma nojaum COPaBOYHOTO MaTepHasta MJIS Pa3HBIX THIOB JaMI
passiuuHa. ITogpoGHble cBeldeHHS, XapaKTepH3yiOllHe ONpeneseHHble TH-
bl, IPUBe/leHbl TOJBKO /IS TeX 3apyGeXHbIX JaMIl, KOTOpble He HMeEOT
6JM3KHMX OTeuecTBeHHHIX aHaJsoroB. [us «cemeficTBa» 3apyGeHbIX JaMIl
ONMH pa3 NPHBOASTCA NapaMerphl, oflle AJs BceX UWIEHOB, a AJd
KaXX[O0ro KOHKPETHOTO THNA YKa3HBAaIOTCH XapaKTepHhle 0COGEHHOCTH.
CBeneHNsl, OTHOCSIIMECH K HECKOJbKHM THNaM, oGbelHHAITCH (Hryp-
HOM cKOGKoft (mapaHre3). Kak npaBuno, yka3biBaeTcs ORHH paGounft
peXuM TMHTaHHSI aHOAA M ceToK. JlJis OKOHEeUHBIX JIaMM, eC/IH HeT OroBo-
POK, 3TO pexXuM A NpH OZHOTAKTHOM BHXOJe.

Besuunnn B Tabannax npuBefeHH Ge3 pasMepHocrefi. HeoGxonu-
Mble MOsICHeHMS H paclindpoBKa NPHHATHX COKPAlleHHHA MPUBOAATCS
B YCJOBHBIX 0603HaueHusax (crp. 19—20).

B tex cayuasx, Koria B TaGJuMIax HeT CCHUIKM Ha HOMep LOKOJs,
[OKOJIeBKA HMHTepecyioulet JaMIbl COOTBETCTBYET YyKa3aHHOMY OTeuecT-
BeHHOMY aHajsiory (daxe MPUOIH3HTEALHOMY).

Jlis MHOrHX THNOB 3apyGeXXHBIX JaMI YKa3aHbl TOJIbKO HalpsiKe-
HHe W TOK HakaJja, L0KoJieBKa H OTedecTBEeHHBIH sKBHBaneHT. [TonoGHas
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KbaTKOCTb 03Hauatt, uto Mo BcéM ocTaibikM HapameipaM (kpoMé
OrDBOPEHHBIX) JaMnbl coBmanaioT. CBejeHHs O HHX MOXHO HaATH
B CHpaBOYHHKaX [0 OTEYECTBEHHBIM 3JEKTPOBAKYYMHbIM INpHOOpaM.
OreuecTBenHble JaMINB, COBMAjaloliye c 3apyOeXHEIMH 10 BCeM
OCHOBHHIM MapaMeTpaM, B CToa0He «AHalTor» OTMEYeHH 3HAaKOM pa-
BEHCTBaA.

Has aydiiero yscHeHHs] NMPABMJA MOSCHHM HMX HECKOJbKHMH MNpH-
MepaMH.

Jlamna EF86. Coraacuo «Ilepeunio» (ctp. 90) csenmenuss o Hel
Haxojsrtcs B rpynne 9-1 (meHTOZB C KOPOTKOH XapakTepHCTHKO#). Jlam-
na 3Ta MO BCEM RaHHLIM, BKJIOYas LIOKOJEBKY, MOJA06HA OTeYeCTBEHHOMH
aamne 6)K32I1.

Jlamna 6AQ5. CaepeHusi o Heli HaxoxsiTcs B rpynne 11-4 (meHTonm
B TeTpoxbl oKoHeuHmle). ITo sjeKTpHuecKMM NapaMeTpaM OHa MoA0GHa
oreyecTBeHHOl Jamne O6ITII, Ho oTaHMuaeTcsi oT Hee odopMIeHHEM —
HMeeT CEeMHIUTHIPbKOBBI MHMHHATIODHBIA LOKOJAb «renTafib». LIoKoJeBKY
sToit samnel (I'-19) MoxHo HafiTh Ha cTp. 75.

Jlamna 6BQ7A. 3ra namna oTHocuTcs K rpymne 7-18 (TpHOABI

JBOAHEI® CHMMETpDHYHBIE), HMeeT MNEBATHIUTHIPLKOBHI MHHHATIODHBIA
IIOKOJIb «HOBaab» (ee LokoneBka H-15 nmomemena Ha crp. 77) M Mo-
XeT OHTb 3aMeHEHAa OTEUECTBEHHBIM JIBOMHEIM TproioM 6H3IT mim
6H14I1. .
Jlamna 6DL5. 3ty namny Haxogum B rpymme 11-18 (menTonn
H TeTpPoAbl OKOHeuHnle). ITapaMeTph ee ykasaHbl B rpade aas Jamnbl
EL95, skBuBaneHTOM KOTOpOii OHa sBuasiercs. LloKosb MHHHATIODHHIA
CEeMHLUTHIDbKOBHI/l «renTaib» (LOKoaeBKy I'-19 Haxomum Ha crp. 75).
AHanoros ee B YHC/JE OTEYeCTBEHHBIX JaMN HeT.

Jlamna PCF200. CaeneHusi o Heit nmoMemeHu B rpynne 13-7 (TpHon-
neHronnl). B BepxHeH cTpoKe TaGuuubl NMpHBEJEHH NapaMmeTphsl TPHOA-
Hoit (cekuua T), a B HHXKHed — meHTonHOR (cekuus IT) wacred. Llo-
KOJIb JeCATHIUTHIPbKOBHIA «JeKaib» (LokoleBka II-1 Ha cTp. 76). B ne-
KOTODBIX CJAyuYasiX OHAa MOXeT ObiTb 3aMeHeHa OTeYeCTBEHHOH J1aMIOW

YCNOBHBIE OBQ3HAYEHMSA

B cnpaBoudMke NpHHSTH  CcleAylollMe  YCJOBHHE  0GO3Ha-
YeHHs:

a — aHOJ JIAMIBI;

H — HHTb HaKa/la JaMIH;

¢ — CeTKa JIaMIbl;

3 — 3KpaH JaMIH;

B — neHron a9 BuneoycuaeHus;

I' — ceMHIITHPLKOBLIA 1OKO/b TeNTallb;
A — NecATHWITHIPBKOBLI LOKOMb JeKaJb;
H — neBATHIITHIPbKOBHI [OKOJAb HOBAJb;
O — BOCHMHUITHPBKOBbI LOKOMb OKTAJIb;

I — nenron;
C — crnenuanbHbIA OKOJIB;
T— tpuon;
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It — mupoxononocHsik nentod;
B — K03 HIHEHT YyCHIIEHHS J1aMIlbl;
K — koaddunueHT ycHieHHs kackana;
f — HanGosblias pa6ouas uactora, Mey;
S — RpyTH3Ha XapaKTEDHCTHKH, Ma/s;
Sc1 —KpyTH3Ha Mo ceTKe MepBO#, Ma/s;
Scs — KPYTH3Ha 1O ceTKe TpeTbedl, Ma/s;
Snp — KpyTH3Ha Tpeo6pasoBaHus, Ma/s;
U, — nHanpsikenue HakaJja, 8;—
U, — nanpsixkenue aHona, s;
Uci — HanpsiKeHMe ceTKH MepBoi, 8;
Ucs — HanmpsixeHHe ceTKH BTOpOH, 6;
Ucs — HanpsikeHHe CeTKH TpeTbedl, 6;
Ucqy — HanpsikeHHe ceTKH 4YeTBEpPTOH, 6;
Ucoes — HampsizkeHHe ceTOK BTOPOR H YeTBEPTOH, 6;
Ucacacs — HampsixKeHHe CeTOK BTOPOH, YETBEPTON M IIECTOH, 8;
Uxp — HampsizkeHHe CBETOBOTO 3KpaHa (KpaTepa), 6;
Uk.n — HauGosblilee HalpsiKeHHe MeXKJAY KaToJOM H IoJorpeBare-
JeM, 8;
Urp — Hamboubllee AeficTByIOLlee HaNpsKeHHe, NOJABOJMMOE K Ke-
HOTPOHY OT TpaHcpopMaropa, 8;
Uosp — HanGoubilee 06paTHO® HANpsiKeHHe, K8
I, — ToK Hakaxa, a; .
I, — 1ok aHoja, ma;
Icp —ToK aHopma cpenHHil, Ma;
lam — aMIJMTYZla aHOQHOTO TOKa, Md;
I, — Hau6oubIIHA TOK AMOMA, Ma;
Ixp — ToOK cBeTaBOro 3kpaHa (Kpatepa), Ma;
Icg — TOK ceTku BTOpOH, Ma;
Icoca — TOK ceTOK BTODOR M uerBepTOH, Ma;
Icocscs — TOK ceTOK BTOpPOM, YeTBepTOH M LIECTOH, Ma;
Ry — conpoTuBieHHe aHOAHON HATPY3KH, KOM;
R; — BHyTpeHHee CONPOTHB/ICHHEe JAMIEL, KOM;
'a — HauGoJIbIllasi MOUIHOCTb pacCesiHHsi Ha aHoJe JIaMIlbl, 8T,
— kose6aTenbHasi (BBIXOJHAsl)) MOUIHOCTH, BT,

T oy

— JIaMIIbl TIOJTHOCTBIO COBMAZIAIOT;

— JIaMNBl IPAaKTHYECKH COBMNAJai0T (MOXHO NPOH3BECTH 3aMe-
Hy Ge3 MepelesiOK CXeMBl yCTpOfCTBa);

~ — JlaMNbl COBNAJAIOT NO 3JEKTPHUECKHM IlapaMerpaM, KpoMe
HanpsiKEeHHs1 U TOKAa HakaJja;

—Jf1aMnbl G/M3KH N0 S/EKTPHYECKHM MapameTpaM, HO Dasii-
YaloTcsl PeXKHMOM Hakaja, 0POPMJIEHHEM WIH HOKOJEBKOR;

[-.] —7naMnbl NpHOAM3HTENHHO COOTBETCTBEHHBI.

Rl
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1. AnoAtl perexropHuie
Fpynna 1-1 Fpynma 1.2

Tan Ug | Iy | Anasor Tan Uy | 13| Amasor

EAA91 l 6,3(03 | =6X2M

6H6(GT) 6,3/0,3 | =6X6C
HAA91 12,6 (0,15

UAA91 |19 [o0,1 | —6X2N

12H6 12,610,156 ~—6X6C

XAA91 3,15 I 0,6

OKBHBAJIEHTH:
DKBHBAJIEHT: EAA9|=AA9IE*=D77=D152~
6H6GT=D63 =E9] AA*=E7004= E7099*~ EB9] =
w=GALS 6325726 = 6058 =6097* =
HAA91=12AL5
UA9l=UB91=19AL5
XAA91=3AL5
2. Kenotpoum
IF'pynma 2-1 F'pynnma 2-2
Tun UH ’H Ananor Tun UH IH AHanor
5Z4(G) | 5 |2 | =5L14C 5U4G(GB) l 5 3 =5L13C
5Y3GT 5 |2 GZ32 l 5 |2
~5114M =~5113C
SW4(G) | 5 |1.5 Gz | 5 1.9
DKBHBAMEHTH! ODKBHBAJIEHTH:
524(G) = GZ30=5CG4 5U4G=U52=5AS4(A) =5Z10=5931"
5Y3GT = U50=6087=6106* GZ32=5AQ4=5V4G
GZ34=5AR4
IF'pynna 2-3
Tun | UH I ’H Llokonb l Ananor
Ezs2 | 63 | 06 H-7
EZ90 | 63 | 0,6 3 ~6LI4TT
Hz9o | 12,6 | 03
6xsaT_ | 63 | o6 | — | =susc
12xscT | 126 | 03 | — | ~eusc
SKBHBaNleHTH
EZQO-EZQOO-U78—6X4(W)‘-6231-6063-=6202‘
HZ%0=12X4
6X5GT= sts-mo
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I'pynna 2-4

l U Icp Llokoab AHanor
Ez80 | 6,3 | 0,6 | 2x350 | 90 .7
Ezs1 | 6,3 | 1,0 | 2x350 | 150
Ez91 | 63 | 06 | 2x350 | 90 | r3 | asuam
6BW4 | 6,3 | 0,9 | 2x300 | 100 e | oM
12BW4 | 12,6 | 0,45 | 2x300 |
DKBHBAMEHTH:
EZ80=E7005=6V4— 6Y4(I 4 =0,9a)
EZ81=E7006=6CA4=6Z40
EZ91=6AV4=6BX4=6Z4
F'pynma 25
THn Uy Ty U-rp Icp Ug.n | Uokoas | Ananorn
EY82 | 6,309 | 250 | 180 | 450
PYS2 | 19 |03 | 250 | 180 | 550
Uys2 | 55 | 0,1 250 | 180 | 550
[6LL13]
H-1 | [30116C]
EY89 | 6,3 |05 | 250 | 100 | 550
UYs9 | 31 | 0,1 250 | 100 | 550
UYss | 38 | 0,1 250 | 110 | 550
EY84 | 6,3 | 1,0 | 625 | 125 | 650 | H-2 | [5LI4M]
[6L141]
35Y31 | 35 | 0,15 | 220 | 140 | 550 | H-3 |[30LI6C]
DKBHBAMIEHTH:
EY82=6N3 UY85=E7011=38A3

PY82~=E7008=19Y3=19Y40
UY82=E7010=55N3

UY89=31AV3
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EY84=6374=6443
35Y31 =~35A3



I'pynna 26

Tun Uy Ty U-rp Uodp lcp Tam Uk | Llokons
EY92 6.3 |0,4 »
127 | 0,35 70 | 420 | 400 r-1
HY92 19 |0,15
HYS | 35 0,15 | 117 |0,33| 100 | 600 \ 330 | r-2
11723 117 (0,04 17 | 0,35 | 90 | 540 | 330 | r-25
17246t | 117 }0,04 | 17 o,35| 90 | 540 l 330 | 0-2
11726 I 117 l0,075 117 | 0,7 |2><60 360 | 350 l 0-3
DKBHBAJIEHTHI:
HY92=19A3
HY90=35W4
3. KeHOTPOHBI BLICOKOBONLTHLIE
I'pynna 3-1 IF'pynna 3-2
Tun ' AHanor Tun Iokonb AHanor
DY30 | =1L7C
DY80 H-4 ~11111
1Z1 | =1LIC
DKBHBAJIEHTHI: OKBHUBAJIEHT:
DY30=U4l= = =
-=IG3GT=II\§2IA 1B3GT DY80=1X2(A, B)
F'pynna 3-3 F'pynna 34
Tun Hokoab AHanor Tun Ananor
DY | — | =~tuain
DY87 I — I =lu21n 2X2(A) =2Ll2C
1AX2 | H-4 | ~1u21m
DKBUBAJIEHTDI: OKBHBAEHTH:
DY86=1H2=152 2X2=2B21=879
DY87=152A
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Fpynna 35

Tun Uu In UoGp ’cp ’am Llokoab Ananor
3B2 [3.15 0,22 — | — | — | = | =3su1ec
saz |8,15|022] 18 | 1,5 | & | H5 | ~3uwisn
6ax2 |63 [0 | 25 [03 | 11 |
H-5 [3LL118IT]
EYs |6, 0,09] 22 | 0.8 | 40
SKBUBaNEHTHI:
3B2=3A3
BY86-E7003=BY87=6H2-632(A)
4. Anoam AemndhepHsie
Fpynna 41
Tun U H ] H Llokoab AHanor
6B3 6,3 1,2 — =~6J114[1
12B3 12,6 0,6 — ~6/114I1
6AX4-GT 6,3 1,2
12AX4.GT(B) 12,6 0,6
17AX4-GT 16,8 0,45
25AX4-GT 25 0,3 ~6/014I1
0-1 ~ '
6DA4 6.3 1,2 ~6LLI0MN
12D4 12,6 0,6
17D4 16,8 0,45
25D4 25 0,3
DKBHUBAJIEHTHI:
?17\3(440;1:, ;s :U4GT-6W4GT
25AX4GT &25U4GT=~25W4AGT
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Fpynna 4-2

Tun UH ’n Llokoab Ananor
6AF3 6,3 1,2
12AF3 12,6 0,6
EY8l - 6,3 0,81 ' ~611411
PY8l1 17 0,3 H-6 ~6L11911
EY83 6,3 1,0 ~ 6111011
PY83 20 | 0,3
PY800 19 | 0,3
EY80 | 6,3 | 0,9
H-1
PY80 | 19 ‘ 0,3
SKBHBaJIeHTH:
EY81=E7071=6R3
PY81=E7007=U153=17Z3
PY83=E7009~=20Y40
EY80=6U3 -
PY80=U152=19BD4=19U3=19W3=19X3
Fpynnma 43
Tun ' Uy Iy Llokoab Ananor
6V3(A) 6,3 1,75 —_ =6/12011
EYS88 6,3 1,65
PY88 26 0,3 H-6 =~ 612011
. XYS88 16 0,6
OKBHBaJEeHTHI:
EY88=E7072=6AE6==6AL3
PY88=E7073=26AE6=30AE3
XY88=16AQ3
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Fpynna 44

Tun Uu In Llokoab AHanor
6AU4-GTA 6,3 1,8 — =6L17C
19AU4-GTA 19 0,6 —
6BL4 6,3 3
6DE4 6,3 1,6 o ~6LUIT7C
17DE4 \ 17 0,6 —
25DE4 | 22,4 ] 0,45 —
6Y50 | 63 | 1,65 c-1 \ ~6L7C
. 5. Tpuoam
IFpynma 5-1 F'pynna 5-2
T
Tun U" ’H AHanor o I Anaror
6B4G | =6C4C
6BK4 | =6C20C
DC9 | 1,4 |0,025| ~1C1201 6J5(GT) | —6G2C
6C5(GT) | =6csC
SKBUBAJIEHT:
DC95=E7060 6F5(GT) | =6®5C
9002 | =6CIM
SDKBHBaJIeHTHI:
5= H
6J56GT=L63
I'pynna 5-3
Tun UH 'u Llokoab Ananor
EC98 63 | 04 | =6C2Il
EC86 63 | 0,2 scal
EC806(S* | 63 | 0,165 H-9 ~6C4TT
pcss | 38 | 03
DKBHUBAaJIEHThI
ECQB-G.M(WA‘) =6C31
EC86=E7074=6CMa
ECB806S = E86C*
PC86=E7075=4CM4
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Fpynna 54

P
Tun | Uy | Iy | Va U, I |s | w |R| ¥ )(lf:'; Py ,!{'6%,
C)
250 | —8,5 (10,5(2,2| 17 |7,7| — | — [ 3,5
EC9% |6,3(0,15 300| —o7 2% | = | — |2 1150|5,5 r-4
DKBHBAJIEHTHI:
EC%0=L77=6C4(W*)=6100*=6135*
Fpynna 5-5
Tun Uy Iy U, Uso | 1| s | R u f|Pa Eo?;b

EC91 | 6,3 |0,225| 250 {—1,5| 10|8,5| 12 |100(250(2,5| I'-5

EC92 | 6,3 |0,15

PC92 | 3,15 (0,3 250 {—2 | 10|5,5| 11 | 60]300|2,5| I'-6

Uuc92 |9,5 |o,1

2KBHBAJIEHTHI:
EC91=6AQ4
EC92=E7013=6AB4
PC92=3AB4
UC92=E7014=9AB4

IF'pynna 56

Tun Uy Iy |Ua|Ue|la| s |Ri|p| f|Pa|bs

EC93 6,3 0,2 |100{—4| 16| 8 [1,9]| 15 |10002,25| I"-7

2BN4(A) | 2,3 ]o,e

3BN4(A) | 2,8 | 0,45

160|—2| 96,8|6,3| 43 [950|2,2| I'-8
4BN4(A) 4,2 10,3

6BN4(A) | 6,3 | 0,2

OKBHBaNeHTHI:
EC93=EC903*=6BS4
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Fpynna 6-6

Tun Uy Ty Auanor
EABCB80 63 | 0,45 =6I3M
HABC80 19 | 0,5
PABC80 95 | 0,3 63l
UABC80 | 285 | o1 -
5T8 | 47 | 06
19C8 | 19 | 0,15 | ~éran
OKBHBAJIEHTH:

EABC80=E7048=DH719=6AK8=6T8(A)
HABCB80=19AK8=19T8 ’
PABC80=E7049=9ABC40=9AK8=9T8
UABC80=E7054=28AK8

7. Tpuopasl ABOHHBIE CHMMETPHUHbIE
DnexTpuuecKHe NapaMeTPH H PeXHMbI (32 HCKJIOUEHHeM HaKaJsa)
YKa3aHBl sl OJHOrO TPHOAA

Fpynma 7-1 Fpynna 7-2
Tun Ananor Tun Uu ‘ Ty Llokoas | Amnanor
2C51 | =6H3I1 12AY7 6,3/!2,6'0,3/0,15. H-14 | ~6H4M
BKBHBaJICHTHI: " SxsuBanent:
2C51=6CC42= 12AY7=6072(A)
=5670*=6385=6854
IF'pynna 7-3
THn Un ’n AHanor
6SC7 6,3 0,3 =6H10C
128C7 12,6 0,15 =]2H10C
6SL7GT 6,3 [ 0,3 =6H9C
12SL7GT 12,6 | 0,15 ~6H9C
OKBHBaJIEHTH:

6SL7~ECC35 (I g=0,4 a) =6SU7GT(W*)=6113=6188*
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Fpynna 7-4

Tan Uy Ty Amanor
12AH7GT 12,6 0,15 =]2H11C
6AH7GT 6,3 0,3 ~12H11C

IF'pynna 7.5 Fpynna 7-6
Tun AHanor Tun AHaxor
6AS7G =6H13C, ~6H5C ECC86 l =6H27I1
OKBUBAJEHTH: DKBHBAJEHT:
6AS7G =ECC230=6080=6520 ECCB86=6GM8
Fpynma 77

Tun UH ln Ananor
E88CC* 6,3 0,3 =6H23I1
ECC88 6,3 0,365
PCC88 7,0 0,3

- ~6H23I1
UCCss 21 0,1
E188CC* 6,3 0,335
OKBHBAJEHTH:
E88CC=E7106*=ECC868*=6922*
ECC88=E7144=6DJ8
PCC88=FE7022=7DJ8
UCC88=21DJ8
E188CC=6922(WA?*) =7308¢



pynnma 7-8

Tun Un Iu okoab AHajor
ECC89 6,3 | 0,365
PCC89 7,2 | 0,3
- ~6H24I1
XCC89 4,5 | 0,6
YCC89 | 5,2 ' 0,45
ECCI89 | 63 | 0.5
PCC189 | 7,2 | 0,3
UCC189 | 21 | 0,1 H-15 | ~6H24I
XCC189 | 4,5 | 0,6
YCC189 | 5,2 | 0,45
SDKBHBAJNEHTH:
ECC89=6FC7
PCC89=7FC7
ECC189=6ES8

PCC189=7ES8
UCC189=2]1ES8
XCC189=4ES8

YCC189=5ES8
Fpynna 7-9
Tun Uu Iy Uokoab AmHanor
6CC41 6,3 0,3 =6H2I1
6AX7(A) 3,15/6,3 0,6/0,3
12AX7 6,3/12,6 | 0,3/0,15
- H-14 ~6H21M
12AD7 6,3/12,6 0,45/0,225|
12B27 6,3/12,6 | 0,3/0,15
SKBHBaJIEHTHI:
6CC41=E7018

12AX7=B339=ECC83=ECC803*=E83CC*=E7017=12DF7=12DT7 = 5721* = 6057 =
=6681=7025=7729
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Fpynna 7-10

Tun Uy Ty Lokoab AHanor
1G6(G, GT) 1,4 | 0,1 - ~1H3C
6N7(G, GT) 6,3 | 0,8 - =6H7C
6SN7GT 6,3 0,6 — | =6HsC
8SN7GT 8,4 0,45
12SN7GT 12,6 0,3 — ~6H8C
25SN7GT 25 0,15
6caGr 63 | 0.6 ~6H8C,

H-15 | T6HImj
8CG7 8,4 0,45
DKBHBAJIEHTH:
6SN7GT=B65=ECC32=6CC10=5692*=6180
12SN7GT=B36
Fpynna 7-11
THn Un 7 H AHanor
. BIB(WAY) ' 6.3 | 0,45 —6HI15M
5J6 4,7 0,6
9J6 9,5 0,3 ~6H150I
19J6 18,9 ‘ 0,15
SKBHBANEHTH:
6J6=ECCO1=6CC31=6030*=6099*=6101*=6535*=6927*
Fpynna 7-12

THn Un Iy Ananor
ECC84 6,3 0,34 =6H 1411
PCC84 7 0,3 SH14IT
UCCs4 21 0.1 ~

OKBHBAJEHTH:
ECCB84=E7019=6CW7
PCC84=B319=E7023=7AN7=7CW7
UCC84=21CW7
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9. NenToanl © HOPOTHOH XapaKTOPHOTHHON

HuskouacrorHne
I'pynma 9-1
Tun U" ’H Lokoab AHanor
EF86 6,3 0,2 — =6XK32I1
PF86 4,2 0,3
UF86 12,6 0,1 — ~6)K32I1
XF86 2,15 0,6
EF804 6,3 0,2
H-17 ~6)XK32I1
EF804S* 6,3 0,17
DKBHBaJIEHTHI:

EF86=E7027=E7108*=EF806S*=E F866*=Z729=6B K8=6CF8=5928=6267*

PF86=E7147=4CF8

XF86=2HR8
EF804=6F40
BuicokouacroTHbe
IF'pynma 9-2
Tun Uy I Amnanor
6J7 (GT) 6,3 0,3 =6)K7
12J7 (GT) 12,6 0,15 ~6X7
6SJ7 (GT) 6,3 0,3 =6K8
128J7 (GT) 12,6 0,15 =]12)XK8

DKBHBaJIEHTHl
6J7=> EF36==EF37 (A)

6)7mZ63x6W7G ([ y==0,15a) =1620=7000

6S J7==5693%
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Fpynna 9-3

Tun l U" { H AHanor
6SH7 (GT) ] 63 | 03 —6X3
12SH7 | 12,6 0,15 ~6%3
6AC7 | 6,3 0,45 \ =64
262 (-D) \ 6,3 0,45 =6)K6C
S KBHBAJIEHTH:
6AC7=6AJ7=6F10=1649=1852=6134
Fpynna 9-4
Tun % H ! H Awnanor
6AK5 (WA¥) 6,3 | 0,175 =6XKI1TI
18AK5* 18 0,05 ~B6XKIIT

OKRHBAJIEHTHI:

6AK5=E95F*=E7028=E7112*=F F95=E F905*=6F 32 5591*==5654*=6096*

I'pynma 9-5
Tun Uy 1y Amnanor
6AH6 6,3 0,45 =62K5I1
12AH6 12,6 0,225 ~6X5I1
DKBHBAJIEHTBI:
6 A H6=6F36=6485
Fpynna 96 Fpynma 97
Tun Awnanor Tun Ananor
6AS6(W*) =621 EF98 =6K4011
DKBHBaJIeHThI. OKBHBAJEHThH
6A S6=E7113%*=6F33=5725%= EF98=6ET6

=6187*=7752
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Fpynna 9-8

Tun Uu 'u Ananor
E180F* 6,3 0,3 =6K9I
E186F 6,3 | 0,325 l ~6XKOM
E280F* 6,3 | 0,32 | ~6XC11TT
ODKBHBaJIeHTH
E180Fmx E7080-=E7109=E7114% =6688
E186F=EF861*=6688W A*=7737
E280F=ET7115=7722
Fpynma 9-9
Tun UH ’H okoab Aunanor
6AG5 (WA*) 6,3 0,3 — =62K3I1
3BC5 3,15 0,6
—_ ~6)K3I1
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18. DNEKTPOHHO-CBETORME WHHAMKATOPS!

Fpynna 18-1
Tun Un Iy Llokoab Ananor
6E5GT 6,3 0,3
6G5G 6,3 0,3
0.8 ~6E5C
12G5G 12,6 . 0,15
19G5G 19 0,1
DKBHBAJIEHTH:
6E5GT == 6X6G
6G5G = Y63 = Y64=6U5G
12G5G = 12U5G
19G5G == 19U5G
Fpynna 18-2
Tun UH Iy U, Ue 1y Ananor
DM70 1,4 |-0,025
DM71 1,4 10,025 90 [Or 0 mo—10| 0,2 ~ 1E4A-B
1M90 1,4 |10,025
OKBHBAJIEHTH:

DM70 == E7065 == Y25 =m 1M3

DM7]1 == Y21 == IN3
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19. HyBucropn

Tun

I 7586 |

7895 |

7587 EC1010

DKBUBANEHT | 6C51H | 6C52H | 6312H

6C53H

20. Namnu NepBbix BiNyckos HapopHuix npeanpusatui RFT (TAP)

B Ttabnuue ykasana TOJbKO LMGPOBas yacTh HauMmefioBaHus Ges

npexwecrsyomux et 6yks HF nin OSW.

THn Amnanor Thn Ananor Tun Ananor
2025 6H15I1 3105 62 3111 6K3
2190 62K4 3106 6I16C 3112 6C2C
2192 6119 3107 5L14C 3116 6L15C
2600 6)K4 3108 6I13C 3127 62K8
2601 6119 3109 6X6C 3128 62K3
3104 6A7 3110 6E5C! 3129 6H8C
3132 62K3I1
! OTaHYaeTcs BHAOM LLOKOJSA.
21. CrabunuTpoHBl Tneloljero paspspa
Tun Anaaor Tun Ananor
OA2 (WA* i [Crisn 0Cs | crac
(WA | er ] oD3 | Cr4c
OA3 crac STV280/40 Cr-224
OB2 CraIl [Cr151T] STV280/80 p——
-221
0C2 | ~Cr16l1 /
DKBHBaJIEHTH:

OA2 == 11TA3I,

OA3= VR-75/30,

0C3 == VR-105/30,

OD3 = VR-150/30

STV280/40 = RT280/40 == 11TF25, STV280/80 = RT280/80 = 12TF25 l4TA31==Cl"lén

22. 'I’nparpouu

;Tun Ananor Tun Ananor
884 Tri-0,1/0,3 3C45 Trui1-35/3
2050 (A) Tri-o,1/1,3
2D21 | Trs-o0,1/1,3 1050 Tr2-0,1/0,1
SKBHBAJIEHTH:

2D21 == 21TE3]1 == PL21 = EN91
2050 (A) == EN32
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NMEPEYEHbL JIAMIN, MOMELLEHHBIX B CMTIPABOYHMKE

Tun I'pynna Tun I'pynna
OA2(WA) 21 2AF4(A, B) 5.7
OA3 21 2B21 3.4
0OB2 21 2BN4(A) 5-6
0C2 21 2C51 7-1
0C3 21 2D21 22
oD3 21 2ER5 5-8
1AB6 16-4 2HRS 9-1
1AC6 16-4 9L32 11-2
1AF5 12-2 21.34 11-1
1AF33 12-2 2X2(A) 3-4
1AF34 12-1 3A2 3-5
1AH5 12.2 3A3 3-5
1AJ4 10-2 3AB4 5-5
1ANS 10-2 3AF4(A) 5.7
1AX2 3.3 3AJ8 17-1
1B3 3.1 3AL5 1-2
1F33 10-2 3AU6 9-10
1F34 10-2 3AV6 6-5
1G3-GT 3-1 3B2 3-5
1G6 (G, GT) 7-10 3BA6 10-9
1H2 3-3 3BC5 9-9
1H33 16-1 3BE6 16-2
1H34 16-1 3BN4(A) 5-6
1H35 16-4 3BN6 16-3
1L33 11-1 3BX6 9-13
1L34 11-1 3BY7 10-8
IM3 18-2 3C45 22
1M30 18-2 3CB6 9.12
IN2-A 3-1 3CF6 9-12
IN3 18-2 3CS6 16-5
IR5 16-1 3EH7 10-11
IR5T 16-1 3EJ7 9-15
1S2(A) 3.3 3ER5 5-8
154 11-1 3Q4 11-2
1S4T 11-1 354 11-1
1S5 12-1 3S4T 11-1
1S5T 12-2 3V4 11-2
1T4 10-3 4AU6 9-10
1T4T 10-2 4BA6 10-9
1U4 9.11 4BC5 9-9
1U5 12-1 4BC8 7-18
1X2(A,B) 3.2 4BE6 16-2
1Z1 3.1 4BL8 13-1




[1podorscerue

Tun Tpynna Tun I'pynna
4BN4(A) 5-6 6AH6 9-5
-4BN6 16-3 6AH7-GT 7-4
4BQ7 7-18 6AJ7 9-3
4BX6 9-13 6AJ8 17-1
4CB6 9-12 6AK5(WA) 9-4
4CF6 9-12 6AK7 11-5
4CF8 9-1 6AKS8 6-6
4CM4 5-3 6AL3 4.3
4CS6 16-5 6AL5 1-2
4EH7 10-11 6AMS 11-18
4EJ7 9-15 6AM6 9-14
4ERS 5-8 6AN7 17-3
4ES8 7-8 6AQ4 5-5
4FG6 18-3 6AQ5(A, W) 11-4
4FS7 13-4 6AQ8 7-15
4FY5 5-9 6AS6(W) 9.6
5AQ4 2-2 6AS7-G 7-5
5AQ5 114 6AT6 6-5
5AR4 2-2 6AU4-GT(A) 4-4
5AS4(A) 2-2 6AUG(A, WA) 9-10
5BE8 13-2 6AU7 7-14
5BQ7(A) 7-18 6AV4 2-4
5BR8 13-2 6AV6 6-5
5CG4 2-1 6AX2 3-5
5EA8 13-2 6AX4-GT(B) 4-1
5ES8 7-8 6AX7(A) 7-9
5J6 7-11 6AX8 13-2
5T8 6-6 6AY5 11-3
5U4-G(B) 2-2 6B3 4-1
5U8 13-2 6B4-G 5-2
5V4-G 2-2 6B8 12-3
5V6-GT 11-3 6B32 1-2
5W4(G) 2.1 6BA6(W) 10-9
5X8 13-3 6BCS 9-9
5Y 3(G) 2-1 6BC8 7-18
5Z4(G) 2-1 6BC32 6.5
5210 2.2 6BD7 6-4
6AB4 5.5 6BE6(W) 16-2
6AC7 9-3 6BE7 16-7
6AE6 4-3 6BES8(A) 13-2
6AF3 4-2 6BG6-G(A) 11-6
6AF4(A) 5-7 6BHb5 10-5
6AG5(WA) 9-9 6BK4 5-2
6AG7 11-5 6BK6 6-5

81
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Tun Ipynna Tun Tpynna
6BK8 9-1 6CS6 16-5
6BL4 4-4 6CS7 8-1
6BL8 13-1 6CU5 11-19
6BMS8 14-1 6CW5 11-14
6BN4(A) 5-6 6CW7 7-12
6BN5 11-18 6CY7 81
6BN6 16-3 6DA4 4-1
6BQ5 11-13 6DA5 18-3
6BQ7(A) 7.18 6DA6 10-10
6BR5 18-3 6DA7 8-1
6BR8 13-2 6DC8 12-4
6BS4 5-6 6DE4 4-4
6BT6 6-5 6DE7 8-1
6BW4 2-4 6DG7 10-10
6BW6 11-4 6DJ8 7-7
6BX4 2-4 6DL5 11-18
6BX6 9-13 6DQ6(A) 11-20
6BX7GT 7-19 6DQ8 14-2
6BY7 10-8 6DR6 11-20
6C4(W) 5.4 6DT8 7-13
6C5(GT) 5-2 6DX8 14-2
6C3l 5.3 6DY5 11-11
6CA4 2-4 6E5-GT 18-1
6CA7 11-8 6EAS8 13-2
6CB5-A 11-7 6EH7 10-11
6CB6(A) 9-12 6EJ7 9-15
6CC10 7-10 6EL7 9-13
6CC31 7-11 6ER5 5-8
6CC41 7-9 6ES6 10-7
6CC42 7-1 6ES8 7-8
6CC43 7-15 6ET6 9-7
6CF6 9-12 6F5(G, GT) 5-2
6CF8 9-1 6F6(G, GT) 11-3
6CG7 7-10 6F10 9-3
6CH40 17-1 6F31 10-9
6CJ6 11-20 6F32 9-4
6CK6 11-21 6F33 9-6
6CL6 11-21 6F 36 9-5
6CM4 5-3 6F40 9-1
6CM5 11-9 6F41 9-13
6CM7 8-1 6FC7 7-8
6CNS 11-6 6FG6 18-3
6CN7 6-4 6FY5 5-9
6CQ6 10-10 6G5-G 18-1
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6.

Tun Tpynna Tun Tpynna
6GB5 11-10 65U7é'W, GT) 7-3
6GJ7 13-5 6T7- 6-2
6GMS8 7-6 6T8-(A) 6-6
6GV8 14-3 6U3 4.2
6GWS8 14-5 6U4-GT 4-1
6GX8 18-5 6U5-G 18-1
6H2 3-5 6U7-G 10-4
6H6(GT) 1-1 6U8(A) 13-2
6H3I 16-2 6U9 13-8
6HG8 13-4 6V3(A) 4.3
6HUG6 18-3 6V4 2-4
6J4(WA) 5-3 6V6(G, GT) 11-3
6J5(GT) 5-2 6V9 17-2
6J6(WA) 7-11 6W4-GT 4-1
6J7(GT) 9-2 6W7-G 9-2
6JX8 17-2 6W9 15-1
6K7(GT) 10-4 6X4(W) 2-3
6L6(G) 11-6 6X5-GT 23
6L10 11-5 6X6-G 18-1
6L31 11-4 6X8(A) 13-3
6L40 11-13 6X9 13-7
6L43 11-21 6Y4 2-4
6L.50 11-6 6Y50 4-4
6M40 18-3 624 2-4
6N3 2-5 6231 2-3
6N7(G, GT) 7-10 6Z40 2-4
6N8 12-4 TAN7 7-12
6Q4 5-8 7AU7 7-14
6Q7 6-2 7CW7 7-12
6R3 4.2 7DJ8 7-7
6S2(A 3-5 7ES8 7-8
6S7(GT) 10-4 7FC7 7-8
6SA7 16-2 7GW8 14-5
6SC7 7-3 8A8 13-1
6SG7 10-6 8B8 14-1
6SH7(GT) 9.3 8BQ5 11-13
6SJ7(GT) 9-2 8BQ7(A) 7-18
6SK7(W) 10-5 8CB5 11-14
6SL7 7-3 8CF40 13-1
6SN7-GT 7-10 8CG7 7-10
6SQ7 6-2 8CM7 8.1
6SR7 6-1 8CN7 6-4
6SS7(GT) 10-5 8CS7 8-1
6ST7 6-1 8CW5 11-14




ITpodoascerue

Tun Fpynna Tun Fpynna
8CY7 8-1 12AX4-GT(B) 41
8DQ8 14-2 12AX7 7-9
8DX8 14-2 12AY7 7-2
8HGS8 13-4 12AZ7 7-13
8SN7-GT 7-10 12B3 4-1
9A8 13-1 12BA6 10-9
9AB4 5-5 12BC32 6-5
9ABC40 6-6 12BE6 16-2
9AKS8 6-6 12BH7(A) £ 7-14
9AQ5 11-4 12BK6 6-5
9AQ8 7-15 12BN6 ~ 16-3
9AU7 7-14 12BT6 6.5
9BR8 13-2 12BW4 2-4
9BW6 11-4 12BY7(A) 11-21
9C8 13-1 12BZ7 7-9
9EN7 13-5 12C5 11-19
9GJ7 13-5 12CS6 16-5
9J6 7-11 12CU5 11-19
9T8 6-6 12D4 4-1
9U8(A) 13-2 12D8 17-1
9X8(A) 13-3 12DA6 10-10
10CW5 11-14 12DF7 79
10DA7 81 12DQ6(A) 11-20
10DB8 14-1 12DT7 79
10DE7 8-1 12DT8 7-13
10DX8 14-2 -12F31 10-9
10ER5 5-8 12FG6 18-3
10GW8 14-5 12G5-G 18-1
11CY7 8-1 12H6 1-1
11TA3I 21 12H31 16-2
11TF25 21 12J7(GT) 9-2
12AD7 7-9 12K7(G) 10-4
12AF3 4.2 l2L6G(GT) 11-12
12AHb 9-5 12N8 12-4
12AH7-GT 7-4 12SA7 16-2
12AJ8 17-1 12SC7 7-3
12AL5 1-2 12SG7 10-6
12AQ5 11-4 12SH7 9-3
12AT6 . 65 12SJ7(GT) 9-2
12AT7 7-13 12SK7 10-5
12AU6 9-10 12SL7 7-3
12AU7(A WA) 7-14 12SN7-GT 7-10
12AV 6-5 125Q7 6-2
12AW6 9-9 12SR7 6-1




ITpodorxcenue

Tun Tpynna Tun Ipynna
12SS7 10-5 19AU4-GTA 4-4
12SY7 16-2 19BD4 4-2
12TF25 21 19BG6-G 11-6
12U5-G 18-1 19BR5 18-3
12V6-GT 11-3 19BX6 9-13
12X4 2-3 19BY7 10-8
12X6-GT 2-3 19C8 6-6
13CM5 11-9 19D8 17-1
13DE7 8-1 19DA5 18-3
14GB5 11-10 19DC8 12-4
14GW8 14-5 19DE7 8-1
14TA31 21 19EH7 10-11
14Y7 17-3 19EJ7 9.15
15A6 11-21 19FL8 12-4
15BD7-A 6-4 19G5-G 18-1
15CW5 11-14 19J6 7-11
15DQ8 14-2 19T8 6-6
15DX8 14-2 19U3 4-2
16A5 11-11 19U5-G 18-1
16A8 14-1 19W3 4.2
16AQ3 4-3 19X3 4-2
16L40 11-11 19X8(A) 13-3
17AX4-GT 4-1 19Y3 2-5
17C5 11-19 19Y40 2-5
17C8 12-4 20Y40 4-2
17CU5 11-19 21A6 11-20
17D4 4.1 21B6 11-20
17DA4 4-1 21CW7 7-12
17DE4 4-4 21DJ8 7-7
17DQ6(A) 11-20 21ES8 7-8
17EW8 7-15 21L40 11-20
17FV5 11-22 21TE31 22
17THGS8 13-4 25AQ8 7-15
17L6GT 11-12 25AX4-GT - 4-1
17N8 12-4 25BG6-G 11-6
1723 4-2 25C5 11-19
18AK5 9-4 25D4 4-1
18FX6 16-2 25DE4 4-4
18GV8 14-3 25DQ6(A) 11-20
19A3 2-6 25E5 11-9
19AJ8 17-1 25L6G(GT) 11-12
19AKS8 6-6 25SN7-GT 7-10
19AL5 1-2 2504-GT 4-1
19AQ5 11-4 25W4.GT 4-1




ITpodosxcenue

86

Tun Ipynna Tun Tpynna
26AE6 4-3 5687(WA) 7-19
26AQ8 7-15 5692 7-10
26BK6 6-5 5693 9-2
26D6 16-2 5721 7-9
27BL8 13-1 5725 9-6
28AK8 6-6 5726 1-2
28GB5 11-10 5732 10-4
30A5 11-19 5749 10-9
30AE3 4-3 5750 16-2
31AV3 2-5 5814 (A,WA) 7-14
32A8 14-1 5871 11-8
35A3 2-5 5881 11-6
35L31 11-19 5910 9-11
35W4 2-6 5920 7-17
35Y31 2-5 5928 9-1
38A3 2-5 5931 2-2
44GW8 14-5 5932 11-6
45B5 11-14 5933 11-7
45DQ8 14-2 5992 11-3
45DX8 14-2 6005 11-4
48A8 14-1 6006 10-6
50B5 11-19 6024 9-14
50BM8 14-1 6030 7-11
50C5 11-19 6046 11-12
50L6G(GT) 11-12 6057 7-9
55N3 2-5 6058 1-2
11723 2-6 6060 7-13
117Z4GT 2-6 6061 11-4
11726 2-6 6063 2-3
807 11-7 6064 (W) 9-14
884 22 6065 10-10
879 3-4 6066 6-5
1050 22 6067 7-14
1620 9-2 6072(A) 7-2
1622 11-6 6080 7-5
1649 9-3 6085 7-16
1852 9-3 6087 2-1
2025 +-3132 20 6095 11-4
2050 22 6096 9-4
5591 9-4 6097 1-2
5624 18-4 6099 7-11
5654 9-4 6100 5-4
5661 10-5 6101 7-11
5670 7-1 6106 2-1




ITpodorxcenue

Tun Ipynna Tun Ipynna
6113 7-3 7543 9-10
6134 9.3 7581 11-6
6135 5-4 7586 19
6136 9-10 7587 19
6137 10-5 7643 13-1
6180 7-10 7722 9-8
6186 9-9 7728 7-13
6187 9-6 7729 7-9
6188 7-3 7730 7-14
6189 7-14 7731 13-2
6201 7-13 7732 9-12
6202 2-3 7733 11-21
6267 9-1 7737 9-8
6374 2-5 7752 9-6
6385 7-1 7895 19
6443 2-5 8233 11-21
6485 9-5 9002 5-2
6516 11-18 18043 11-16
6520 7-5 AA9IE 1-2
6535 7-11 B36 7-10
6660 10-9 B65 7-10
6663 1-2 B152 7-13
6669 11-4 B309 7-13
6678 13-2 B319 7-12
6679 7-13 B329 7-14
6680 7-14 B339 7-9
6681 7-9 B719 7-15
6686 11-17 CC8IE 7-13
6688 9-8 CC82E 7-14
6688WA 9-8 D63 1-1
6689 11-16 D77 1-2
6854 7-1 D152 1-2
6900 7-19 DAF91 12-1
6922 (W, A) 7-7 DAF92 12-1
6927 7-11 DAF96 12-2
7000 9-2 DAFI191 12-1
7025 7-9 DAF961 12-1
7062 7-18 DC96 5-1
7119 7-19 DF91 10-3
7125 12-4 DF96 10-2
7184 11-" DF97 10-2
7189 11-13 DF191 10-3
7308 7-7 DF904 9-11
7408 11-3 DF961 10-3
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Tun Ipynna Tun Tpynna
DH33 6-2 E7004 1-2
DH63 (M) 6-2 E7005 2-4
DH77 6-5 E7006 2-4
DH719 6-6 E7007 4.2
DK91 16-1 E7008 2-5
DK92 16-4 E7009 4-2
DK96 16-4 E7010 2-5
DL9I1 11-1 E7011 2-5
DL92 11-1 E7013 5-5
DL94 11-2 E7014 5-5
DL95 11-2 E7015 7-14
DL96 11-15 E7017 79
DIL.192 11-1 * E7018 7-9
DM70 18-2 E7019 7-12
DM71 18-2 E7020 7-15
DY30 3-1 E7022 7-7
DY80 3-2 E7023 7-12
DY86 3-3 E7024 7-15
DY87 3-3 E7025 7-15
E55L 11 21 E7026 9-13
E80CC 7-16 E7027 9-1
E80CF 13-1 E7028 9-4
E8ICC 7-13 E7031 16-5
E8IH 16-6 E7032 11-8
E8IL 11-17 E7033 11-20
E82CC 7-14 E7034 11-21
E82M 18-4 E7035 11-13
E83CC 7-9 E7036 11-14
E83F 11-16 E7039 11-11
E84L 11-13 E7040 11- 9
E86C 5-3 E7041 11-20
E88CC 7-7 E7042 11-11
E90CC 7-17 E7043 11-21
E91AA 1-2 E7044 11-14
E92CC 7-17 E7045 11-14
E95F 9-4 E7046 18-3
E180CC 7-18 E7047 18-3
E 180F 9-8 E7048 6-6
E182CC 7-19 E7049 6-6
E186F 9-8 E7050 12-4
E188CC 7-7 E7051 13-2
E280F 9-8 E7052 17-1
E7002 3-3 E7053 14-1
E7003 3-5 E7054 6-6
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Tun F'pynna Tun Ipynna
E7055 14-1 E7145 10-1
E7056 13-2 E7147 9.1
E7057 12-4 E7148 18-3
E7058 17-1 E7153 16-6
E7059 14-1 EAA91 1-2
E7060 5-1 EABC80 6-6
E7062 10-2 EACI1 6-3
E7063 10-2 EAM86 18-5
E7064 16-4 EB9I 1-2
E7065 18-2 EBC81 6-4
E7066 12-2 EBC90 6-5
E7071 4-3 EBC9II 6-5
E7072 4-3 EBF32 12-3
E7073 4-3 EBF80 12-4
E7074 5-3 EBF89 12-4
E7075 5-3 EC80 5-8
E7076 7-6 EC86 5-3
E7078 10-10 EC88 5-9
E7079 10-10 EC90 5-4
E7080 9-8 EC91 5-5
E7081 11-9 EC92 5-5
E7082 18-3 EC93 5-6
E7083 18-3 EC94 5-7
E7086 13-1 EC95 - 5-8
E7087 14-2 EC97 5-9
E7088 14-2 EC98 5-3
E7099 1-2 EC360 5-10
E7103 7-14 EC806S 5-3
E7105 7-16 EC900 5-9
E7106 7-7 EC903 5-6
E7107 7-18 EC1010 19
E7108 9-1 ECC32 7-10
E7109 9-8 ECC35 7-3
E7110 9-13 ECCS81 7-13
E7111 11-16 ECC82 7-14
E7112 9-4 ECC83 79
E7113 9-6 ECC84 7-12
E7114 9-8 ECC85 7-15
E7115 9.8 ECC86 7-6
E7116 10-9 ECC87 7-16
E7117 11-21 ECCS88 7-7
E7118 11-17 ECC89 7-8
E7120 5-10 ECC91 7-11
E7144 7-7 ECC180 7-18

ECC189 7-8
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11 podorncenué

Tun Tun Ipynna
EM840 HZ90 2-3
EMMB801 IF860 9-13
EN32 1L861 11-17
EN91 L63 5-2
EQ80 L77 5-4
EY80 LZ319 13-1
EY81 4-2 N17 11-1
EY82 2-5 Ni8 11-2
EY83 4-2 NI19 11-2
EY84 2-5 N25 11-15
EY86 3-5 N63 11-3
EY87 3-5 N66 11-8
EY88 4-3 N77 11-18
EY89 2-5 NI119 11-14
EY92 2-6 N144 11-18
EZ35 2-3 N152 11-20
EZ80 2-4 N153 11-21
EZ81 2-4 N155 11-18
EZ82 2-3 N329 11-11
EZ90 2-3 N379 11-14
EZ91 2-4 N709 11-13
EZ900 2-3 N727 11-4
GZ30 2-1 OSW2025—0SW3132 20
GZ32 2-2 PABCS80 6-6
GZ34 2-2 PC86 5-3
H63 5-2 PC88 5-9
HAA91 1-2 PC92 5-5
HABC80 6-6 PC95 5-8
HBC90 6-5 PC97 5-9
HBC91 6-5 PC900 5-9
HCC85 7-15 PCC84 7-12
HCHS8I1 17-1 PCC85 7-15
HCL82 14-1 PCC88 7-7
HF85 10-8 PCC89 7-8
HF93 10-9 PCC189 7-8
HF94 9-10 PCF80 13-1
HF2025+HF3132 20 PCF82 13-2
HK90 16-2 PCF86 13-4
HL90 11-4 PCF87 13-5
HL92 11-19 PCF200 13-7
HL94 11-19 PCF201 13-8
HM85 18-3 PCF800 13-5
HY90 2-6 PCF801 13-56
HY92 2-6 PCF802 13-6
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Tun I'pynna Tun Ipynna
PCF806 13-4 UCC85 7-15
PCH200 17-2 UCCs88 7-7
PCL81 14-4 UCC189 7-8
PCL82 14-1 UCF80 13-1
PCL84 14-2 UCH80 17-3
PCL85 14-3 UCHSI 17-1
PCL86 14-5 UCLS8I 14-4
PF86 9-1 UCL82 14-1
PFL200 15-1 UCL84 14-2
PL21 22 UCL86 14-5
PL36 11-9 UF80 9-13
PL8I 11-20 UF8l 10-5
PL82 11-11 UF85 10-8
PL83 11-21 UF86 9-1
PL84 11-14 UF89 10-10
PL300 11-22 UF183 10-11
PL500 11-10 UF184 9-15
PL820 11-20 UL84 11-14
PLL80 15-2 UM80 18-3
PM84 18-3 UMS81 18-3
PY80 4-2 UM83 18-4
PY8I 4-2 UM84 18-3
PY82 2-5 UM 85 18-3
PY83 4-2 uUQ8o 16-7
PY88 4-3 Uys2 2.5
PY800 4-2 UY8s 2-5
RT280/40 21 UY89 2.5
RT280/80 21 VR75/30 21
STV280/40 21 VR105/30 2]
STV280/80 21 VR150/30 21
U41 3-1 W77 10-10
U5s0 2-1 w107 10-10
ub2 2-2 w727 10-9
u70 2-3 WDI119 12-4
U78 2-3 WD709 12-4
UAA91 1-2 X17 16-1
UABCS80 6-6 X20 16-4
UB91 1-2 X25 16-4
UBCS81 6-4 X77 16-2
UBF80 12-4 X119 17-1
UBF89 12-4 X719 17-1
UCc92 5.5 XAA91 1-2
UC95 5-8 XC95 5-8
UCCs84 7-12 XCC82 7-14




M podormenue

Tun Tpynna Tun Ipynuna
XCC89 7-8 Y25 18-2
XCC189 7-8 Y63 18-1
XCF80 13-1 Y64 18-1
XCF82 13-2 Y119 18-3
XCH8I 17-1 YC95 5-8
XCL82 14-1 YCC89 7-8
XCL84 14-2 YCC189 7-8
XCL86 14-5 YCL82 14-1
XF80 9-13 YCL84 14-2
XF85 10-8 YCL86 14-5
XF86 9-1 YF80 9-13
XF93 10-9 YF93 10-9
XF94 9-10 YF94 9-10
XF183 10-11 YF183 10-11
XF184 9-15 .YF184 9-15
XL36 11-9 YL84 11-13
XL84 11-13 YL86 11-14
XL86 11-14 Z62(-D) 9-3
XL136 11-22 763 9-2
XL500 11-10 77 9-14
XY88 4-3 7729 9-1
Y21 18-2 D17 12-1

ZD25 12-2

NATUHCKMA ANMDABUT
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