M3BECTHUA

TOMCKOTO OPIEHA TPYJOBOIO KPACHOTO 3HAMEHU TMOJUTEXHUYECKOTO
HMHCTHUTYTA nmesn C. M. KHUPOBA

Tom 123 1963

JIABOPATOPHBIE UCCJWIEANOBAHMUS JIETKHX
JAJHUHHOXOOOBBIX 3JEKTPOCBEPJI THIIA 3 11-20

H. C. KOJIOOAKHBIA, JI. T. ABOPHUKOB

(IMpeactanneno kadeapolt ropAubX MaulMH W PYAHHYHOTO TPAHCIOPTA)

JlaGopaTopHbie 1 NPOMBILLIEHHbIe HCHIBITAHHA OMBITHBIX 06pasion Jer-
KX JUIMHHOXOMOBBIX 31eKTPOCcBepa M 3jektpocBepa J1JC-2 [1] mokaszanu,
UTO Ha paMe MOJAATUHKA 3THX JE€KTPOCBepPJ MOXKeT ObITh ycTanoBJeH OoJiee
MOLIHbIH BpawlaTeab, a yCHJAHEe [OJaud MOXKeT O6biTb JO0BeAeHO 10
500—600 ke, npu 3TOM Bec CBepsia M3MEHHTCS JIMIIL HA BeJAHUMHY yBeauue-
HUSA BeCa 3JCeKTPOABHrATENs U pelyKTOpa BpautaTeJs.

Ha ocHoBanun 3TOro Kadenpoil rOpHbIX MailMH U PYAHWHYHOTO TPaH-
crnopta TOMCKOTO MOJIMTeXHHUECKOTO HHCTHTYTA B coapyxectse ¢ CKB Towm-
CKOI'O 3JIEKTPOMEXaHHUECKOTO 3aB0/1a Obljo COCTABJeHO TeXHHueckoe 3a7a-
HHe Ha CO3jJaHHe ONbITHOH NapPTHH JIETKHX AJHHHOXOIOBBIX 3JEKTPOCBEpJ
¢ YBeJHUEHHOH 10 2 K8T MOLHOCTbIO ABHTATE.JS.

B coorsercTBHM ¢ 3agaHueM TOMCKHH 3A€KTPOMeXaHHUECKHH 3aBOJ
paspafoTas NpOEKT W M3TOTOBHJ ONBLITHYIO MNapTHIO (B KOJuuecTse H IUT)
snektpocBepa THna IAI1-20. TexHuueckass XapakrepucTHka ¥ OOLIUI BHT

‘npusenensl B Taba. 1 u Ha puc. l.

Tabauya 1
;IV}BHM HanmMeHoBaHHe mapaMeTpoB Beanunna
1 HomugaabHag noayyacoBas MOIMHOCTh, K8m . . . 2,0
2 HomunaanHoe nanpsimerue, soasm . . . . . . . 127
3 | YacToTa TOKA, 2€p4 . . . . . . . ... ... 50
4 | Yucno o60OpOTOB aNeKTpOABHTaTeNs, 06/ MuH . 2800
5 UHcno cKOpoCTe il BPAIUeHNs IUNHHIEAS U CKOPOCTEi
MOJAYH . . . v . v o e e e e e e 2
6 Uncno o6opoToB lUnunAens, o6/Mun . . . . . . 300,600
7 | CkopocTb MOJA4M, MM/MUM . . . . . . . ., . . . 600/1200
8 Ycnane nogayH, xK2. . . . . . . . . . 500
9 | Pubounii xop wHCTpyMeHTa, MM . . . . . . . . . 2000
10 JlanHa xoma MexaHH3Ma KOMIEHCAUMM OTXO0nd, MM 990
11 Bec csepna ¢ nojpaTumkoM, K2 . . . . . . . . . 80
12 | Bec Bpawareas, k2. . . . . . . . . . . 39
13 | YnpaBneHHe 31eKTPOABHraT&NeM CBepna . JHCcTaHIMOHHOE TO -
. THXHALHOH cXeMe, Kabenn
I'PHIC 32564215

Aaexkrpocsepaa IJII1-20 peinoaHEHbl 10 NPUHHUKNIHAALHON cXeMe CBEp.
OJII1-14 [10] ¢ ucnonb3oBaHUEM HX NOLATUHKOB.
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JlaGoparopuble HCCACAOBAHUS 3jeKkTpocsepsa IJII1-20 nposBouuauncy HA
VHUBEPCAJbHOW YCTAHOBKe [IJs1 MCC/AELOBAaHUS MAILIWH BpalllaTe/lbHOTO A€ii-

creust {2].

Prc. 1. O6mwmit sua ceepaa J11-20,

HcnblTaHHust NpOBOAHIIHCE C 1lebI0:

|. BoisiBnenns paGotocnocoGHOCTH CAeAYIOLHX V308 CBepJaa:

&) YCTPOHCTBA NepexJioueHHss CKOpOCTel;

6) MexaHH3Ma noaauyd U PPHKLHOHHOH MYy(ThI;

B) pacnopHOro yCTPOHCTBA;

r) BePTJIOTA 1Js YCTAHOBKH CBepad HAa MaHHMYJASTOP.

2. Onpepenenysi (hakTHUECKHX MapaMeTpoB cBepsa (ycHaus NoAaul,
KPYTALIETO MOMEHTA, MOLHOCTH H K. NI. 1.) W BbIABJEHHS 3aBHCHMOCTeI:

a) MOILHOCTH, MoTpebasieMOi ABUraTtesem, OT BeJHYHHLL YCHAWS T0J14-
YK cBepJia M KpYTsllero MOMeHTa Ha 0ype;

6) K. . 1. CBepJa OT BeAWUHHbl KPYTAULCTO MOMeHTa Ha Oype M VeH-

JMS NI0AAYH.
1. BoisBaeHde paGoTOoCnOCOOHOCTH OT/HENbHBIX Y3JOB CBEpJa

4) YeTpoHCcTBO Adsl Mepekdmwuyedns CKopocTeil

YeTpolicTBO 1S NepekaioueHtst CKOPOCTell COCTOMT {(pHc. 2) M3 madb-
YHKOBOH MydhTHl &, WecTepeH 5 1 7 U mepekawouaiouleil  BUIKH ¢ PYKOAT-
kon 9. ’
Myhta & MoKeT ObIThb 3a(HKCHPOBAHA B Tpex no.oxenusax: 1 cKo-
pPOCTb — MPH COE€NHHEHUHU ¢ wecTepHeld & 1l ckopocts — npH coeHHeHUN
¢ 1mecTepHed 7 ¥ HeHTpaJdbHOE MOJ0KEeHHe,

MenbpiTande ycTpoHCTBAR /15 [I€PEKAUEHHS CKOPOCTeH OCyuleCTBJIA-
J10Ch TMyTeM MHOTOKPATHOrO BKJIOYeHHs M BbikJaoueHds | u Il ckopocreii.

Jloig npoBepkH MYy(Tbl Moa HArpy3koi Ha Oype ¢Bepja CO3QaBaJjHCh
DA3JUUHble KPYTSlIHe MOMEHTb, [0 «ONPOKHILIBAHHA» 31€KTPOABHTATEIS.
OnbiThl NPOBOAUMNCE KaK Ha [, Tax n Ha Il ckopocTu.

IMocae 100—150 BKAWYEHHUI pe3Ko vXyawaJjach padoTa MexaHHU3Ma
nepexawuenus. [1pu pasbopxe csep/ Oblj0 BbISIBJAEHO, UTO 3aelande Myd-
Thi MPOUCXOAHJAO0 M3-338 AePOPMAUMH KPOMKH IUNOHOUHOH KAHABKH LUIHHIE-
Ast M MaJbuHKoBOH MyMThl, TAK KaK OHM He ObliH TepMHueckH obpalboransl,
a TJOIAafAb WX KOHTAKTA CO WINOHKOH HEJLOCTAaTO4YHA A4 Mepelayd MOMEH-
Ta, BO3HHKAOULEro B npollecce padoThl CBepad. YCTpaHeHue 3TOro HeaoCTaT-
K4 MOXET OblTb [JOCTHFHYTO NyTEeM 3aKaJdKH MaJbUMKOBbIX MY(MT i IIMHH/IC-
Jell, a TaK:Ke yBe/MUeHHeM IJIOULaH KOHTAaKTa MexXIy HHMH.

VBesMUEHHE MJAOLUIAAH KOHTAKT4 MOKeT ObiTb JAOCTHIHYTO ULTHIEBbIM

COeMHCHHEM [a/JbUHKOBON MV{(Tbhl CO WINKHHAEIEM CBep.d.
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PykosiTkn MeXaHH3MOB [epPeK/IIOYeHHsl CKOPOCTEN, H3TOTOBJ/IEHHble H3
N1acTMacChl, HMEIOT HeJOCTATOUHYIO MPOYHOCTh H AOJIKHBL ObITH 3aMeHeHb
MOTatJIMIEeCKHMH.
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Puc. 2. Knuematnueckas cxema Bpawatens ceepaa /11.20,
6) Mexanuam nonpauy

Mexannsm nojaun HHCTPYMEHTa Ha 3a60§i — KaHaTHas Jebeaka c npu-
BOJZOM OT 3JIeKTPOABHraTe s cBepsa (puc. 2) coctout W3 GapaGana 14, xa-
Hata /6 n OPUKUUOHHOK MYyDTHI /5.

WcenbiTanne MexaHW3Ma MOJAYH CTABHAO CBOeli Ue/bio BLIABJIEHHe Pa-
GOTOCNIOCOGHOCTH OTA@MbHBIX 3/E€MEHTOB NMpPH CO3/aHHM PA3JHUHBIX YCHIIHH
noaayM. [as 310ro ¢ nomouibo GPHKLHOHHON MYy(pThl 3aaaBanuch, pasauu-
Hble YCUJMS NMOJAUM W TMPH HOCTHIKEHUM WX NpefesbHOR BeJHUMHLI BENHCH
nalbJIoIeH!st 38 XapaKkTepoM NPOOYKCOBLIBAHHA JUCKOB. YCHJMs Mojauu B
iipouiecce ONbITOB ONpeIeIAIUCL MO NOKa3aHHAM MaHOMETPOB B LeNH THAPO-
UHJIHHAPOB HCNbITATE/AbHOH YCTAHOBKH, a /5 KOHTpoas Mo AHHAMOMET)Y,
BKJIOUEHHOMY B PAacCeuky Moaarollero KaHaTHKA.

MoulHOCTb, MAYLIAS HA CO3NaHHe ITHX YCHIH{ mToaauu, (GUKCHPOBA-
Jlach CaMOTHIOYIUUM BaTTMeTpoM Tuna H-379.

McnibITannsl MeXaHu3Ma MOAaun NPH PA3JHUHBIX YCH/HSIX H CKODOCTSIX
NOAaYM I0Ka3a/H, uTo NMPOOYKCOBLIBAHHe IUCKOB (PHKUHOHHOK My(ThI
npH yeuansx nogaun 500 ke n Gonee MPOUCXOAUT CKAYKOOGPA3HO CO 3HAUH-
TebHBIM KoseGannem ycuana noaaun (200—250 k2) u notpeb.asieMoii MOLL-
HOCTH (pHC. 3,a). DTO BRI3BBAHO HEKaueCTBEHHOH 06pabOTKOHl MOBEPXHO-
CTeH, 3HAUUTC/bHLIM OTKJIOHEHHEM MO TOJIMHe H KOpoBieHuem (pHK-
[IHOHHBIX AHCKOB.

Ecan yuects, UT0 B ipoliecce GypeHusi OQHOBPEMEHHO ¢ H3MeHeHHeM yCH-
LK TTIOJaUd Heu30eKHO H3MeHeHHe MOMEHTAa Pe3aHHsl, TO CTAHOBUTCS ACHBIM,
YTO KoJieGaHHsT noTpebasieMOll MOULHOCTH OYAYT elue 6oJee 3HAUUTE bHDI.

[Tpn moabope KauecTBEHHO H3TOTOBJAEHHBIX AHCKOB NNPOBYKCOBLIBAHHE
MPOUCXOAUT GOJiee PABHOMEPHO ¢ MeHLUINMM [epernanaMmu YCHAHH Noaauu
11 noTpebaseMol MOUHOCTH,
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Ha puc. 3,6 npuBeseHbl AMarpaMMbpl 3alHCH 110TPed/isieMoil MOLIHOCTH
npH OypeHHH HU3BECTHIKA ¢ KOIDMUIMEHTOM KPenoctH [==4 ¢ pasjanuHbIM
VYCHJIMEM NOAAUM H PA3JHUYHBIMH CKOPOCTAMH BpalueHnsi Oypa. M3 anarpamm
BMAHO, UTO Ja¥Ke NPH HE3HAUHTEAbHBIX YCHJAUAX NOAaud KoaebaHus MOLL-
HOCTH NIpU NPOGYKCOBBIRAHHH THCKOB jAo0xoadat Ao | xer. Takas pa6oTa

()PUKUMONHON MY(DTE He COOTBETCTBYET TeXHHUECKMM TPeOOBAaAHHsM,
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Puc. 3a. duarpavsa uzsencuins  NoTpedasenMofl  MOUHOCTH  npi padore v

Ilp()(’lyKCOBI:IHHIH]C:\I AHCKOE Oes KPYTSIUILro MoMeirra Ha ()y[)t‘.

HMenbiTanne (PPUKUMOHHOH MY®THl ¢ JAHCKaMH, MMCIOIWMMH TOJHPOBAH-
HLIe NOBEPXHOCTH TPEHHS, MOKA3A.1H, YTO KOJeOaHHA YCHIUIl 1101a4H 3HAUH-
TEJLHO CHHKAIOTCH, a CJ1eA0BaTebHO, CHHKAITCH W KoJeOanus MOLULHOCTH.

[Ipn yewauax noiauu 10

90 : 400 ke u3MeHeHHe VCHAMI nopa-

YU NpH  NpOOVKCOBbLIBAHUHM [IH-
CKOB He npepniuiaer 50 Ke.

[Ipu mosMposBaHHBEIX AMCKAX

BEJHUYMHY MKCCTKOCTH NPYZKHHDL,

CXKHMAaloUleld IUCKH, HeoOXoau-

N
N

X ’ . .

& 6.9 MO yBEJHUHTB, TaK KaK Ko3(Qdu-
g 9 LHEHT TPeHHA HCKOB 3HAuH-
3 —\ Te1bHO VMeHbluaeTtcs. YpesMmep-
45 — HOe YBeJHUYEHHEe yncna ANCKOB B

My(pTe Bel1er K Henponopuuo-
HAaJbHOMY VBEJIHUCHHIO Mepena-
BAaeMOro KpyTsiauweroc MOMEHTAa,
/ C.1e10BaTe bHO, U YCHIMSI noaa-
un, KoadgpnumeHt ucnosp3osa-
/V/no'x HH5T THCKOB CHHXKAETCH, 3HAYH-

/
@@ /Zm'/? m/i/; TeAbHO YXydllaeTcs yipasJe-
/ ‘ / Hie dpHKLHOHHOR MydTOH N1

9 3aTpyAHsSIeTCH 06CayKUBaHHE

Puc. 36. [luarpamma uanmenenus noTpe6ase Mok csepJda — OTBOA Hazal nocie

MOLLHOCTH Npu paGoTe ¢ npoBykcopupamncy — OKOHU@HHsL OypeHus. [loatomy

HHCKOB 1IpH OypeHHu H3BECTHNKA. JerKne A;JHHHOXOJ10BbIe  3JI€K-

TPOCBepsa, ¢ PYYHBIM BO3Bpa-

TOM BpallaTtend Hasal, JA0JKHB MMETh ()PUKIMOHHBIE MY(TBE ¢ KOJHUECT-
BOM 1HCKOB, He npeBblwaioutim 16 wr. {8, 9].
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B) Bolkawuartens cBepaa

B npouecce ucnbiTaHHi BbIKAOYaTesab cBepsa pabotan  0e30TKa3Ho.
[TracTmaccoBast pyKOSITKa BBIKJIOUATEJST MMeeT HeJO0CTATOYHY0 MPOYHOCTD
H NOMXKHa ObiTh 3aMeHeHa MeTa/JIMUeCKOll ¢ FYMHpPOBaHMEM MOBEPXHOCTH.

r) PacnopHoe ycTpoHCTBO

IKcnepHMeHTa bHOe OypeHue B 1a00paTOpPUH, a TaKKe Pe3yJbTaThbl
WaxTHBIX HenblTaHui csepa D/1T1-14 nokasanu, uto pacnophoe YCTPOHCTBO
noaaTyukoB ceepa ID/AI1-20 u SAI1-14 umeet psjg AOCTOMHCTB, K KOTOPBIM
HeOOXOJUMO OTHECTH BO3MOXKHOCTb CO3JaHUA JOIIOJIHHTENbHOIO pacnopa
[1071aTYHKA 00 Mepe yBeJHUeHHMs YCU/Us HA MOAAIOIleM KaHaTHKe M CHATHE
pacriopa npu ocBOOOXKIEHHH MNMOAAIOIEro KaHaTUKa OT YCHAU{ MOJAYH.

Hapsany ¢ 3THM, MoaaTyuk cBepJ/a HMeeT HeNLOCTATKH, OCHOBHBIM 13
KOTOPBIX SIBJSETCsE 3HAYMTE/NbHOE DAacCTOAHHEe OT OCH MNHKM 10 ocu Oypa.
DTO BbI3bIBAE€T OOJLLUIOH KPYTAUIMH MOMEHT BOKpYL NHMKH, 0CO0EHHO B Mo-
MeHT saGypuBaHus, a npH OypPeHHHM HHKHUX LinypoB 3abos Tpebyer 3Ha-
UNTEJbHOH NOAYHCTKM nopoabl, [lostoMy HeoOXOAMMO MaKCcHMaJbHO BO3-
MOKHO TPHOGJU3UTL PACNOPHYIO NMHKY K Oypy cBepJa.

1) Bepranior cBepuaa

Tl VCTAHOBKH CBepJa Ha MAHUMY.IATODP [OrpPY30UHOH MalMHBL CJY-
JKHT CrelnalbHblil BeDTAIOr, U3TOTOBJIEHHBIH BMecTe € [OAATYMKOM CBEpJ
IAIM1-14 u 3AI1-20. OcHOBHBIM HeJOCTATKOM 3TOrQ BepTJIOra SIBJASETCS OT-
CYTCTBHe MeXaHH3Ma (HKCAUHH MO0JIOXKEHHS CBepja B BE€PTHKajbHOH MJO-
CKOCTH. IDTO 3HAUUTENILHO 3aTPYAHSieT pacnop Inojatuuka, ocobeHHO IIPH
OGypEeHHH BEPXHHUX WINYPOB, W BEACT K yBEJHUEHHIO BPEMEHH BCTOMOraTte/ib-
HbIX onepauui.

2. Onpepesenne (PaKkTHYECKHX NAPamMerpos cBepa

Jloist BHisiBeHHsi (HAKTHUECKMX MapaMeTpoB 3JeKTPOoCBepJ HeOOX0AHMO
3HATh TeXHHYECKHE XapaKTEPHCTHKM HUX 3JeKTpoaBurartesed. McenbiTanus
ssekTpoaBuratesed cgeps Ne 1 u 5 Oninn nposejeHnl B jgabopaTopHu 3a-
pojga «Cubanektpomorop» B T. Tomcke.

NcenenoBaHud 3eKTPOCBEPS C 1eJbIo BbIABAEHUS UX (PAKTHUECKHX Na-
pPaMeTPOB TMPOBOAMJAKCH 110 efHHON METOIHKe AJAs MALIHH BPaUlATEJbHOTO
aeicTBus [2]. .

PesyabTaThl MccjenoBaHuii  MeXaHM3Ma BpalUeHWs TpHBEJeHbl Ha
puc. 4.

W3 3THX aaHHbIX cJaeayeT, uto csepaa DAI1-20 npu HOMHHAIBLHONH MOuL-
HOCTH 3J€KTPOIBUraTessl PAa3BUBAIOT KPyTsiWi MOMenT Ha Oype 4,2—
46 kem npu padote na 1 ckopoctn u 1,5—1,8 xem npu pabore Ha Il cKo-
pOCTH.

MaxcumaJ/sibHOoe 3HaueHMe K. M. 1. MexaHu3MmMa BpalleHusi JOCTHraer
0,6-—0,62 npu pacuetsom 0,7, T. €. cBepsaa HMewT K. n. A. Ha 8—109% Huxke
pacueTHOTO.

Pesy/bTaThl HCC/€10BAHHS MeXaHH3Ma NONAaud, NPHBEeHHble Ha PHC. 5,
NOKAa3bIBAIOT, YTO /51 CO3/laHHsI HOMHHAABLHOH BEJMYMHBl YCH/Ms TOJA2UH
noTrpebaseTcss MOIHOCTh npu paborte Ha [ ckopoctn 0,66—0,73 xer, utO
COOTBETCTBYET MOWHOCTH Ha Bajay Asuratens 0,47—0,5 k871, a npu pabote
na Il ckopoctu cootsercteento 0,92—0,96 u 0,68—0,7. Ma}\cmxanbﬂoe 3Ha-
yeHHe K. M. . MEXAHH3Ma MOJAauHl COCTABJISIET 10111%

M3 paunbix puc. 4a ¥ 5a caelyer, 4To NPH HOMHUHAJIBHOM YCHJHH MO-
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Aaud 500 K2 M HOMHHAJILHOH MOLLHOCTH, CBEPJA MOTYT DA3BHTbL KpyTALHe
MOMeHThl 2,4-—3 kem Ha | ckopoctu u 1,0-—1,2 kem na 1l cxopocry,
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Puc. 4. 3aeucunmocts noTpedasiemMoil mowHocTH (a)
K, I A (§) oT KpyTsiutero aosenTa na Gype:
K—ceBepao Ne  |; (O—ceepao N 2, I—ng-
=300 06/aun; 2—nz; =600 00/Mun.

Ecan yuecTb, uTO HOMHHAJBHASI MOULHOCTL 3I.JEKTPOCBCpAa  Ompeness-
JaCh N0 YaCOBOMY peKHMY, a nepuoa OGypenus wnypa cocraBaser |,0—
4 MHHYTL, padoTy 3JMeKTPOABHUraTens ¢ neperpyskoit wa 60—809% MoxKHO
CUHTATL Broade jpouycrumoil. TIpin neperpyvake saektpoisurarteas Ha 60%
CBEPSIO HPH BOMIITATLHON BEIRUHHe YCHAH HoJlawt Oyier PO3BHBATL HA
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Puc. 5. 3aBucumMocTb norpedaseMoil MOWHOCTH (¢) H K. 1. 4. (§)
OF  yCHJHS NOJAYH HA [OJAIONIEM KAHATHKE:
X —cnepao Ne |; (9 —ceepao  Ne 2, [—cKopocth  nonaun
600 mm/luin; 2—cKopocTh nogadn 1200 su/mun,
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Oype KpyTAwKH MOMeHT 6—7 kem ua I ckopoctu H 2,3—2.8 kem Ha I cKo-
POCTH.

YuuTbiBasi peKOMeHJAlMH Mo pexkHMaM 6ypeHus pAga HCCaemoBareseil
[3, 4, 5, 6, 7], MOXKHO Cae/1aTh BBIBOJBI, UTO napamMetpol csepa ITI1-20 npu
pabote ¢ neperpy3koil 3jekTpopBurartens Ha b0—609% BnosHe ofecneuat
3ajlaHHble CKOpPOCTH OypeHusi B NOpOAax, NMPedyCMOTPEHHBLIX TEXHHUECKHM
3ajlaHueM Ha MPOeKTHPOBaHHUE.

PesynbTaTel skcmepuMenTanpHoro Oypenusi u3BecTHsxka ([ =4) mnpu
Pa3JHYHBIX CKOPOCTAX BPAUIEHHS WITIHHAE S U PA3JHYHBIX YCH/HAX [OHauH
NoKa3aHbl Ha puc. 6.

BriBoaml

I. Ha ocHoBaHMM NpOBENEHHbIX HMCCAENOBAHME MOXKHO TPEANOJaraTh,
uto ssektpocBepsaa I[I1-20 obecneuar npu OypeHUH Mopoa ¢ Ko3(UllHEH-
TOM KPenocTu [=4—5-—ckopocTp Oypeuuss 1200 mm/mun, ¢ Ko3(pduumnen-
TOM KpenoctH f==6—8 — 600 mm/mun, '

2. Ttopatyuxu ceepa D/II1-14 obecneunsaioT HOPMaJibHYIO paboty B
kKomnaekte ¢ Bpawartedaem DAI1-20 npu yeuauax nonaun 6osee 600 xe.

3., HoBasi KOHCTpYKUMA BblKMIOyaTened Anst JHCTAHUHOHHOro ynpapJe-
HUA, TpuMeHeHHasi B ceepiax DJI1-20, Bnosne paGotocnocoGHa u HagexHa
B 3KCHJYyaTalHH.

4. TIpoBenennbie 1a0opaTOpHbie UCIBITAHHS BCKPbIIH  PAA KOHCTPYK-
THBHDBIX HEJOCTAaTKOB CBepJ. JTO MO3BOJIMJAO 3aBOAY YCTPaHHTL WX A0 IPO-
BC/LCHHS TIPOMBIUIJIEHHBIX HCMBITAHUH B YCJAOBUAX LLAXT.
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