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IPOTOKOJI

COBMECTHOTI'0 3aCeIaHUsI CEKLUHN « DNEKTPOTEXHUIECKOe 000PyI0BaHHE
HIT «<HTC ESC» u HTC AO «HTIL] ®CK EDC» mo Teme:

PaspaGorka MmoOuIbHOI MasnoraéapuTHoii GypoBoii yCTAHOBKH IJ15i MOHTAXKA H
ApMHMPOBAaHHS KOMIIO3UTHBIX aHKEPOB B IPYHTe, YKpemienus (yHIaMeHTOB
onop BJI. Pa3paGoTka KOMNO3IUTHBIX AaHKEPOB /Ui YKPEIJIEHHS «PyOJIeHHBIX»
K/0 cBaii ()yHIaMEHTOB ONMOP H BHHTOBBIX/TPYGHBLIX cBalHBIX (YHIAMEHTOB
omop BJI B yciioBHSIX MHOroJieTHeMep3/ibiX rpyHToB ApkTtuku u Kpaiinero
Cesepa, 3Tam 2.

14 ampens 2022 r. r. Mocksa

IIpucyrersoBanu wiensl HTC nocpencTBoM BHA€OCBSI3H B EPEroBOPHOii H B
3a04HOH (opme:

IHAH®HNJIOB - Havanenuk J[lemapramenra HTC wu mHayuso-
HJmutpuii IBanoBHY TEXHHYEeCKOM  mHbopmaumu -  Hayussii
pykosogurenb AO «HTL] ®CK EDCx;

AEMEHTBEB - I'nmaBHBI Hay4yHBI COTPYOHHK YTIpaBiIeHUs
IOpuit AnexcanapoBuy OpraHM3allid  HAYYHO-TEXHHYECKOTrO  COBETa

Henapramenta HTC n Hay4YHO-TeXHHYECKOI
uapopmannu, AO «HTL] ®CK EDCy;



XPEHHUKOB
Anexkcannp FOpreBuy

BOPOTHUIIKUI
Banepuii Onyapmosuu

MOPXHWH
IOpuit MiBanoBUY

CMEKAJIOB
Bnagumup BaneatnHoBuY

COPOKHH
Jvurpuii BnanumupoBuy

KYJIUKOB
Anexkceti Jleonnnosuy

CBITHUKOB
Buxkrop EBrenpeBuy

HOBUKOB
Hwuxomait JleorteeBru

IHOIIOB
Cepreii I puropreBuy

2

[Ipencenarens cekuum «DNEKTPOTEXHUIECKOE
o0opynoBaHHE HIT «HTC EDC»
Henapramenta HTC u Hay4HO-TeXHHYecKOii
ungopmanun AO «HTL] ®CK EDCyx»;

Benymmii HayyHBI COTPYAHHK YIpaBleHHS
OpraHu3aliyd  HAay4YHO-TEXHHUYECKOIO0  COBETa
Henapramenra HTC wu HaydHO-TEXHUYECKOIt
uHpopmanuu, AO «HTL] ®CK EDCy;

['7maBHBIA  HaydHBI COTPYAHUK YIpaBleHUS
OpraHu3alyd  HAay4YHO-TEXHUYECKOIO0  COBETA
Hemapramenra HTC wu Hay4HO-TEXHHYECKOIt
uHpopmanuu, AO «HTL] ®CK EDQCy;

Hayunblii cotpymHuk YrpaBieHus IOACTAHIIHA

IlenTpa 3neKTpOTEXHHYECKOTO O06OPYMOBaHMUI,
AO «HTL] ®CK EDCyx;

3amecTHTelb Hay4HOTO PYKOBOJIHATEIS
VYnpasnenus OpraHU3aIuH Hay4YHO-
TexHu4yeckoro cosera Jlemapramenta HTC u
Hay4YHO-TeXHHYeCKOr uHpopmanun AO «HTIL]
OCK EDCv;

3aMecTUTeNb Hay4HOI'O PYKOBOIHTES
VYpasnenus OpraHu3aluu Hay4HO-
TexHu4deckoro cosera Jlemapramenta HTC wu

Hay4YHO-TeXHH4YecKol uHpopmarmu AO «HTI]
OCK EDCy;

3aMecTUTeIb Hay4HOTO PYKOBOJIUTEIIS
VYnpasnenus OpraHu3alum Hay4HO-
TexXHu4yeckoro cosera Jlemapramenta HTC wu
Hay4qHO-TexHH4YecKod uHpopmaruun AO «HTIL]
OCK EDCy;

3amMecTHUTelNb Hay4YHOT'O PYKOBOJUTEIS
VYnpasnenus OpraHu3alun Hay4HO-
TexHu4eckoro cosera Jlemapramenta HTC u
Hay4HO-TeXHH4YecKol uHpopmammu AO «HTI]
OCK EDCv;

HavaneHuK ynpaBieHus (yHKIUOHAIBHBEIX U
CepTUGHULUPOBAHHBIX HCIBITAHUM BTOPUYHOTO
00opyoBaHHs 3HEProo0heKTOB JlemaprameHTa



COKYP
IIaBen BsaueciaBoBuu

PABYEHKO
Bnagumup HukomaeBuy

TOKAPCKUM
Amnppeii FOpbeBru

JIIOBAPCKUI
IOpwiit SkoBneBuy

TUMAIIIOBA
Jlapuca Bnaguvmmporna

JIbBOB
HOpwuit Hukomaeprg

MAKOKJIIOEB
bopuc MBanoBu4

PABMHOBHNY
Mapk ApkaabeBuy

AHTOHOB
Amnaronuii BuktopoBuu

aBTOMaTu3upoBaHHbIX cucteM AQO «HTL[ ®CK
EDCy;

Benymwuii skciept Otnena npeoGpa3zoBaTenbHOi
TEXHUKU YTIPABICHUS KaYeCTBOM
snextposHeprun AO «HTIL] ®CK EDCy;

I'maBuBbII TEXHOJIOT Ynpasnenus
NEPCIEKTUBHOIO  Pa3BUTUSL  DJIEKTPHUYECKHX
cereit AO «HTL] ®CK EDCy;

Benymmit DKCTIEPT YnpagieHus
MEPCIEKTUBHOIO  PasBUTUSA  DIEKTPUYECKHX
cereit AO «<HTL ®CK EDCy;

YyeHslit ceKpeTaphb CEKLUH
«ONEeKTPOTEXHUIECKOE o0opynoBaHUEY,

BeAyIlIMid HAy4YHBIA COTPYOHHUK YTIpaBICHUS
OpraHM3allid  HAy4YHO-TEXHHUYECKOr0  COBETa
Henapramenta HTC w HaydHO-TEXHMYECKON
unpopmanuu AO «HTL] ®CK EDCx;

I'naBHBIA Hay4yHBI COTPYIOHHMK YTIpaBlleHUs
OpraHu3aldd  HAay4YHO-TEXHUYECKOTO  COBETa
Henapramenta HTC w Hay4HO-TeXHMYECKOMH
uadopmanuu AO «HTI] ®CK EDCy;

Benymumii HayuHbllf coTpyaHuK VYmpaBieHHs
OpraHM3allid  HAy4YHO-TEXHUYECKOTO  COBETa
Henapramenta HTC wu Hay4HO-TeXHHUYECKOMH
unpopmaruu AO «HTL] ®CK EDCyx»;

['maBHBIA Hay4YHBI COTPYOHHK YTIpaBlIEHHS
OpraHW3allid  HAy4YHO-TEXHUYECKOTO  COBETa
Henapramenta HTC wu HaydHO-TeXHUYeCKOM
uHpopmanuu AO «HTL] ®CK EDCx;

I'maBHBII Hay4yHBIM COTPYIHUK YIIpaBJICHHS
OpraHu3alid  Hay4YHO-TEXHHYECKOrO0  COBETa

Henapramenta HTC u HaydHO-TeXHUYECKOM
unpopmarun AO «HTL ®CK EDCy;

Hagansuuk VYmupasnenus KauecTBa
anextposHepruu AO «HTL] ®CK EDCy;



JPOBBIIIEBCKUM
Anekcannap
AnexcaHapoBud

ABAKIIWH
ITaBen CepreeBuu

JAAPMAEB
Anekcannp HukomaeBuy

JAYYI'YH
Brnagumup ®@enoposuu

PYJIHEB
Hukonait Cepreesuu

BPAT'YTA
Maxkcum BanepbeBrid

JTABBIJIOB
Esrennit FOpreBuu

IHEINKOB
Maxcum BanepreBiy

HA3APOB
Wnes AnexcanapoBuy

KAJIMHKUHA
Maprapura AHaToIbeBHA
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['maBHBIA 3KCIIEPT OTHENA TPAHCHOPMATOPHOTO
1 peakTopHoro obopynosanust AO «HTL] ®CK
EDCx;

['maBHbli crnenuanuct otaena paspaborku 110
Ilentpa 1m@poBeIX TexHOMOrMH Jppexnun
UHTEJUIeKTyanbHblX CHCTeM  yIhpaBlieHus |
texHonornd AO «HTL] ®CK EDCy;

I'maBHBIN 3KCcIepT

YIIpaBieHre aHATUTHKH U TIEPCIIEKTHBHBIX
uccnenosanuii AO «HTL] ®CK EDC» (mmo
nosepenHoctu Illenpuna M.B.);

I'maBubiii  skcmepr  Otmena  paspaGoTku
npeoOpa3oBaTeNbHON  TEeXHWKH  YIIpaBleHHs
KadecTBa  OJIeKTposHepruu  Jlemapramenra
MHHOBAI[MOHHOT'O o0opymoBaHuUs U

sHeproadpdextuBHocTH AO «HTL] ®CK EDCx;

Hauaneauk YnpasneHus mo mpoBepke KadecTBa
U paspabotrke obOopymoBanms BJI u IIC
Henapramenra arrecranuu obopymoBanus AQO
«HTL] ®CK EDCyx;

Hauansnuk /lenapramenTa

aBToMaTtu3upoBaHHbIX cucteM AO «HTIL] ®CK
EDCv;

PyxoBogurenr pemnapramMeHTa HWHHOBAIMOHHOTO
obopynosanus i sHeprospdexrusHocTr AO « HTL]
OCK EDCx;

3aMecTUTeb HayallbHUKa YTIpaBlIeHUs KadecTBa
anexrposHepru AO «HTL] ®CK EDCx;

Havanpauk otnena moacTaHmmii — YTpaBieHHUS
3NEeKTpoTeXHUYecKkoro obopynoBanuss AO «HTIL]
OCK EDCx;

3aMecTuTeNb HadallbHUKa YIIPaBIeHUS —
HavyalbHUK oTAena peanuszanuu HAOKP
VYnopasneHuss 3Hepro3(¢GeKTUBHbIX TEXHOJIOTUNA H
cawxenus noteps AO «HTL ®CK EDCy;



3BAT'MHIEB
Anexcanap BacunseBuu

IIpurnaménnepie:

JleGenen
Hmvutpuii EBrenpeBny

CYXAP
Anexcannp BacuibeBuu

I'maBHpili  SKcnepT VYipaBieHHsT O IpOBEpKe
KayecTBa M paspaborke obopymoBanus BJI u IIC

HenaprameHnTa attectaimu obopymoBaHus AQ
«HTL[ ®CK EBC».

HavaneHuk ynpasineHust 060py10BaHus U
MaTepHaioB J/lenmapraMeHTa HHTEUIEKTyalbHBIX

cucrteM ynpaniienus U TexHosoruit AO «tHTL ®CK
EDCy;

HavanpHuk oT/IeN1a MHHOBAMOHHBIX TEXHOIOTHH 1
HU(POBBIX CUCTEM
Qumnana AO «HTL] ®CK EDC» — Cu6HUD;

YEPEINIHIOK Havansauk nentpa [MIC-cucteM u KiiMMaTHYECKUX

Cepreii BuktopoBrd BozzaeiictBuid AO «HTL] ®CK EDCy;

CABOTHUH 3am.  Jlupextopa ¢wmiamana Cu6HMMD 1o

Oner AnexcanapoBuy MHHOBaMOHHON JnearensHOocTH AO «HTL] ®CK
EDC»;

KOI'AH - I'maBHBIA  Hay4yHBIH  COTPYIHUK  YIIpaBIEHUS

Oemuxc Jlazapesny OpraHu3aluu Hay4YHO-TEXHUYECKOTO coBeTa

Henapramenra HTC w  HaydYHO-TEXHUYECKOM
uHpopmarmu AO «HTL] ®CK EDCy.

Caymanun poknan HauanbHuka oTHena WHHOBAIMOHHBIX TEXHOJIOTHH H
uudpposeix cucreM Pummanma AO «HTL[ ®CK EDC» — CubHUMD Cyxapa
Anexcanapa BacuiabeBnua, o BbmonHeHHWM odTanma Ne 2  (TPOMEKYTOUHBIN)
«OcKu3HOE IMpoeKTHpoBanue, pazpaborka KT/, uarotosineHne sKcrepruMeHTAIbHBIX
obpaznoB MMBYVY, amkepoB mus x/0 cBail, aHKepOB Ui MHOTOJETHEMEP3IBIX
IPYHTOB, a TakXe 000PYIOBaHMS M OCHACTKH JISl IPOBEJICHUS HATYPHBIX HUCIIBITAHMIMA
n3aenui B ycnoBusax skcrryatanud BJI B AO «Poccetn Tromens» HUOKP mo teme:
«Pa3paboTka MOOHIBHOW MayoraGapuTHONH OypOBOW YCTAHOBKH I MOHTaXa H
apMHUPOBaHUS KOMIIO3UTHBIX AaHKEPOB B TPYHTE, YKpeIUIeHHs (PyHIAaMEHTOB OIOp
BJI. Pa3paboTka KOMITO3UTHBIX aHKEPOB U yKpeIUIeHUs «pyOJIeHHBIX» /0 cBaii
(GyHIaMEeHTOB OIOp W BHHTOBBIX/TPYOHBIX CBaiHBIX (yHIameHTOB omop BJI B
YCIIOBHSIX MHOTOJIeTHeMep3nbix rpyHToB Apktuku u KpaitHero Cesepa» (nanee —
Pa6oTa).



CaeneHust o BbINOJIHsIEMOIi paGoTe:

Pabora Bbmonmsercs no Jlorosopy Ne NI01.1000.2021.290 ot 22 ceHTA6ps
2021 r. ¢ AO «Poccern TromeHBY.

OcHoBHasi menb paGoThI - IOBBINIEHHE HAJEKHOCTH PaGOTHI JIMHUH LIS
becriepeOOMHOCTH MOaYM 3IEKTPOIHEPIHH IOTPEOHTENO, @ TAKKe CHIDKEHHE 3aTPaT
Ha  IpOBEICHHWE  aBapUMHO-BOCCTAHOBUTENBHBIX  paboT,  obeclieunBaeMoe
pa3paboTKOM, M3rOTOBIEHMEM M IOCTAHOBKOM B  OMNBITHO-TIPOMBIIUICHHYIO
SKCIITyaTalMl0 KOMITO3UTHBIX AHKEPOB MUl YKpEIIeHWs BHHTOBBIX, TPYOHBIX M
«pyOnennbix» x/6 cpait dynnamentos omop BJI 110 kB B TalbIX M Iy4HHHUCTHIX
TPyHTaX, a TakKe MOOMIBHOH ManorabapuTHOi OypoBoil ycTaHOBKM (manee —
MMBY) jns  MoHTaxka M yCTAaHOBKM [JaHHBIX AHKEPOB, JUI1  YCHIICHHS
CYIIECTBYIOLUIMX CBaHbIX (yHAameHToB omop BJI 110 xB mnpu uposeneHun
aBapUMHO-BOCCTAHOBUTEIBHBIX U PEMOHTHBIX paboT.

OcHoBHBIE 321a4H Pa0OTHI:
1 PaspaboTka ¥ U3roTOBICHHE KOMIIO3UTHEIX aHKepoB, MMBY mis MoHTaxa U

apMUpPOBaHHUs  KOMIIO3UTHBIX AaHKEpOB B TIPyHTE [UISI  YKpEIUICHHS
¢GynnamenTos onop BJI 110 kB (mpenxazHadena jisi GypeHus U MHKEKINH);

2 Pa3paboTka KOHCTPYKTUBHOT'O WCIIOJHEHUS W TEXHOJOTHH IOTPYKEHHUS
KOMIIO3UTHEIX ~aHKEpOB [UIsl yKpeIUleHus «pyOJIeHHBIX» k/0  cBait
¢bynanamenTos omnop BJI 110 xB;

3 Pa3paboTka KOHCTPYKTHMBHOTO HCIIONHEHHS MW TEXHOJIOIMH MOHTaXa
KOMIIO3UTHBIX aHKEPOB [UIsl YKpeIUIEeHUS BHUHTOBBIX M TPYOHBIX CBaMHBIX
¢bynnamenTos onop BJI 110 kB B ycloBHsSX BeUHOMEP3IBIX TPYHTOB APKTHKH
u Kpaiizero Cesepa, B TOM 4Ynciie Hepa3pyIIalOIIUXCs JIEMEHTOB KpeIUIeH s
aHKEpOB C OMOPaAMH;

4 TlpoBeleHHe HATYPHBIX HCIBITAHAN 1[0 IOATBEP)XICHUIO  HecyIeil
CIIOCOOHOCTH aHKEpPOB M pabOTOCIIOCOOHOCTH OYPOBO yCTAaHOBKH;

5 ®opmupoBaHUe WHTEICKTYaJIbHOTO TOPTQess U HeMaTepUalbHBIX aKTHBOB
AO «Poccetn TromeHb» myTeM mnaTeHToBaHWs B Poccum u 3a pyodexxom
pe3ybTaToOB pa3paboTOK, B TOM UKCIIE Ha:

e Cytb (mpuHOMI PaOOTHI, KOHCTPYKLUUS M T.A.) ycrporictBa MMbBY ns
MOHTa)Xa W apMHUPOBAHUS KOMIIO3UTHBIX aHKEPOB B IPYHTE, yKPEIUICHMS
dbynnamenTos onop BJI;

e Cyrp (KOHCTPYKIHS, COCTaB M T.A.) KOMIIO3UTHBIX aHKEPOB JIJIs
YKpeIUleHuss ~ «pyOJieHHBIx» k/0 cBail ~ QyHZaMEeHTOB oOmOp |
BUHTOBBIX/TPYOHBIX CBalHBIX (QyHAaMeHTOB omop BJI B ycnoBusx
BEYHOMEP3JIbIX IpyHTOB ApkTuku U Kpaitnero Cesepa.



33,&3'—[[’1 Jrana 2 «UsroroBjeHue ONIBITHBIX 06p83HOB AJIs1 MPOBEACHUSA

KOMIIJICEKCHBIX l’ICHblTaHHﬁ, pa3pa60TKa nmporpaMmmal OﬂbITHO-HpOMbl[HJICHHOﬁ
IKCIJIyaTalum»:

1

1

IlogroroBka ockusHoro mnpoekra MMBY, ankepoB s YKpeIIeHUs

«pyONeHHBIX» %/0 cBai M aHKePOB /IS BEYHOMEpP3IBIX TIPYHTOB C

NpOBeJICHUEM HEOOXOIMMBIX PACIETOB OCHOBHBIX 3JIEMEHTOB H Y3JI0B.

CpaBHeHHME  TEXHMKO-3KOHOMHMYECKHX  IOKasaTelell  pa3pabGaTbiBaeMBIX

U3JIeJIH, COITIaCOBaHUE SCKM3HOTO MPOEKTA C 3aKa3UHKOM.

Pa3paboTka KOHCTpyKTOpCKOM ¥ TexHomorndeckoi nokymenranuu (KTJI) Ha

U3rOTOBJICHHE OIBITHBIX 00pasoB MMBY 1 KOMITO3UTHBIX aHKEPOB.

IIpoBenenne maTeHTHBIX UccaenoBanuii B cootBercTBur ¢ TOCT P 15.011-96

110 IIPUHATHIM PEIeHUsIM K:

® - ONBITHBIM OOpasllaM KOMIIO3UTHBIX aHKepoB, MMBY ycTaHOBKM st
MOHTa)Xa U apMHUPOBAHUS KOMIIOSUTHBIX aHKEpPOB B TIPYHTE IS
ykperuieHust pyunamentos onop BJI 110 kB (npexnasnadena s 6ypeHus
Y UHXEKIIHH );

® - OKOHYATEeIbHOMY KOHCTPYKTUBHOMY HWCIOJNHEHHIO W TEXHOJOTHH
IIOTPY’KEeHUS] KOMITO3UTHBIX aHKEPOB Ul YKPEIUICHUs «PYOJIEHHBIX» X/0
cBail pynnamenTos omop BJI 110 kB;

® - OKOHYATEIbHOMY KOHCTPYKTHBHOMY HCIOJNHEHHIO U TEXHOJOTHH
MOHTaXKa KOMITO3UTHBIX aHKEPOB IJI YKPEIUIEHUS BUHTOBBIX M TPYOHBIX
cBaiiHbIX (yHnamentos omop BJI 110 kB B ycnoBusx BedHOMep3NBIX
rpyutoB Apkruku u Kpaifnero CeBepa, B TOM 4mcIie Hepa3pyMIAOIIIXCS
3JIEMEHTOB KPEILIEHUS aHKEPOB C OITOPAMH.

Pa3paboTka ¥ M3roTOBJIEHHE TEXHOJIOTMYECKOr0 00OpPYNOBAHMS M OCHACTKH

JUTSL IPOU3BOJICTBA ONBITHBIX 00PA3IOB M3ENIHIA.

H3rorosneHue sKcrnepuMeHTATBHBIX 00pa3ioB MMBY 1 KOMIO3HTHBIX

aHKEPOB JIJIs yKpeIlIeHns xk/0 cBail U cBail Uit BEYHOMEP3IIBIX IPYHTOB.

PazpaboTka ©  yTBepXIeHHME TPOrpaMMbl  HATYPHBIX  HCIBITAHUI

SKCIIEPUMEHTAIBHBIX 00Pa3I0B U3/IEIHH.

PazpaboTka otdéra mo sramy Ne 2 «DcKH3HOE POEKTHPOBAHUE, pa3paboTKa

KT/I, usroroBiieHne 3KCIEpHMEHTANbHBIX 00pasnoB MMBY, aHkepoB s

%/0 cBaif, aHKepOB A1 BEYHOMEP3JBIX IPYHTOB, a TaKKe 00OPYIOBaHHS H

OCHACTKM JJI1 IPOBENEHMS HATYpPHBIX MCIBITAHUWA H3AENHA B YCIOBHSIX

skcrutyararuu BJI B AO «Poccetu TromeHb».

Pe3yabTaThl BHINOJHEHHBIX PadoT 3Tana 2:

ITonroroBnen ocku3Hbli mnpoekT MMDBY, ankepoB s yKpemeHus
«pyOneHHBIX» JK/0 cBall W aHKEPOB JJIS BEYHOMEP3IBIX TIPYHTOB C
TIpOBeZIeHNEM HEOOXOANMBIX PACYETOB OCHOBHBIX 3JIEMEHTOB U Y3JIOB.



IIpoBezeHsl pacueTsl, MOATBEPIKAAIOIINE PAOOTOCIIOCOOHOCTS M HANEKHOCTD
KOHCTPYKITHH.
Pa3paboTana KOHCTpYKTOpCKas M TexHOIOrn4eckas jokymentanus (KT]I) Ha
M3rOTOBIIEHHE OMBITHBIX 00pa31oB MMBY 1 KOMITO3UTHBIX aHKEPOB.
IlpoBenensl naTeHTHBIE UCCIEHOBAHUSA U OPOPMIIEH OTYET B COOTBETCTBHH C
I'OCT P 15.011-96 no onmeITHEIM 06pa3iaM KOMIO3HTHEIX aHKEPOB.
BBujiy Heo0XOAMMOCTH NOATBEPXKAEHHS PaGOTOCIIOCOOHOCTH TEXHOJIOTUM
pabor u komctpykumu MMBY Ha srane Ne 4 HUOKP 6ynyT mpoBemeHbl
JOIIOJIHUTEIbHBIE TATEHTHBIE UCCIIENOBAHMS:
® II0 OKOHYAaTCJIbHOMY KOHCTPYKTMBHOMY HCIHOJHeEHHMIO MMBY s
MOHTa)Xa U apMHUPOBAHUS KOMIIO3UTHBIX aHKEPOB B TIPYyHTE s
yKkperutenus: pynnamentos onop BJI 110 kB (npennasnavena ans 6ypenus
U UHXEKIIHH );
® IO TEXHOJIOTMH TMOTrPY)KEHHS KOMIIO3HTHBIX aHKEPOB IS yKpPEIUICHHS
«pyOIeHHBIX» /0 cBaif pyHmamenTos omnop BJI 110 kB;
® [0 TEXHOJOI'MH MOHT@&Ka KOMIIO3UTHBIX aHKEPOB ISl yKpPEIUICHUS
BUHTOBBIX U TpPyOHBIX CBalHBIX (yHgamenToB omop BJI 110 xB B
YCIIOBUSX BEYHOMEp3IbIX I'pyHTOB ApkTuku u Kpaiinero Cesepa, B ToM
YHCIie Hepa3py IAOIIMXCs 3JIEMEHTOB KPEIIEHUS] aHKEPOB C OITOPaMH.
OpranusoBaHa II0JTOTOBKA TEXHOIOTHYECKOTO 000Dy I0BaHHs M OCHACTKA JUIS
U3TOTOBJICHUS OIBITHBIX M ODKCIEPUMEHTANbHBIX oOpa3ioB MMBY mis
MOHT2&)Xa W apMHPOBaHUS KOMIIO3UTHBIX aHKEPOB B TPYHTE, a TaKKe
KOMITIO3UTHBIX  aHKEpOB Ul yKpEIUIeHWs] «pPyOJIeHHBIX» k/0  cBall
(GyHIaMEHTOB OIIOp ¥ BHHTOBBIX/TPYOHBIX CBaHbIX (GyHmaMenToB onop BJI B
YCIIOBUSIX ~ BEYHOMEDP3NLIX TIpyHTOB Apktuku u  Kpaitnero Cesepa,
paspabarbiBaeMbIx B pamkax HIOKP.
M3roroBiieHsl 3kciepuMeHTalbHble 00pa3isl MMBY (1 mIT.) ¥ KOMIIO3UTHEIX
aHKepoB (7 IIT.) IUIs yKpeIUleHWs k/0 cBail M cBail Uiss BeYHOMEP3IBIX
IPYHTOB.
Pazpabortana u  yTBepXKJeHa mporpaMMmMa  HATYPHBIX  HCIBITAHHMN
3KCIEPUMEHTAIBHBIX 00pa3ioB MMBY 1 KOMITO3UTHBIX aHKEPOB.
Pa3pabotan u mpenocTaBieH OTYET IO MPOMEXYTOUHOMY oTamry Ne 2
«IJCKH3HOE IIPOEKTUPOBAHHUE, pazpabotka KT/, W3rOTOBJICHUE
AKCIIEpUMEHTAIBHBIX 00pa3noB MMBY, ankepoB st 5x/0 cBaif, aHKepOB I
BEYHOMEP3JIBIX IPYHTOB, a TaKyKe 000pyAOBaHUS U OCHACTKH JJIsl NPOBEAEHUS
HATYpPHBIX HCIBITAHUN W3Menuid B ycloBusAX »sKciutyaTamuun BJI B AO
«Poccetu TroMeHbY.
Cocrosnoch 3acemanne Texamdeckoro coBera AO «Poccetn Tromens» u
BEIITyIIIEH TPOTOKOJN 3acejaHus Ha TeMy: «PaccMoTpeHHe pe3ylbTaToB
BEINONIHEHUs sTama No 2 «Ocku3Hoe npoekTupoBanme, pazpaborka KT/,



U3rOTOBJIEHUE JKCIIEPUMEHTANBHEIX 00pasnoB MMBY, ankepos s x/6
CBal, aHKEPOB [Uis BEYHOMEP3NBIX TIPYHTOB, a TaKkKe OOOPYNOBAHMS M
OCHACTKHM Ul IIPOBEAEHHs HATyPHBIX WCIBITAaHHN W3IEIHA B yCIOBHIX
skcrutyatauud BJI B AO «Poccetn Tromens» mo npanHoit HUOKP 1o
porosopy ot 22.09.2021 r. Ne NI01.1000.2021.290 Ha BBINONHEHHE HAYYHO-
HCCIIEZIOBATENIBCKOM, OMBITHO-KOHCTPYKTOPCKOM M TEXHOJOTHYECKOH paboThI
Ha TeMy «Pa3paboTka MOOMIBEHON MayiorabapuTHON 6ypOBOi yCTAHOBKH IS
MOHTa)Xa M apMHUPOBAaHUs KOMIIO3UTHEIX aHKEPOB B TPyHTE, yKpEIIeHHS
ynnamentos onop BJI. Pa3paGoTka KOMIIO3UTHBIX aHKEPOB ISl YKPEILICHHs
«pyOneHHBIX» X/6 cBali GYHIaMEHTOB OIOP ¥ BHHTOBBIX/TPYOHBIX CBAMHBIX
¢ysnamenTos omop BJI B yclOBHSX BEYHOMEP3NBIX TIDYHTOB ApPKTHKH W
Kpaiinero Cesepa» (manee - HIOKP), ucnonuurens: AO «HTL] ®CK EDCx»
Ne 3/22-TC ot 07 Ampenst 2022 r.

B obOcy:xxnenun noknana npussiim ydacrue: JementeeB I0.A., CaBoTun
O.A., 3srunnes A.B., [Tandmros JI.U1., Yepemmnrok C.B., Copoxun JI.B., HoBukos
H.JI., HapmaeB A.H.

OTmeTnian:

1. Pa6oter mo stamy 2 HMOKP BEINOTHEHBI B COOTBETCTBHHU C TPeGOBAHMSIMH
TEXHUYECKOTO 3aJjaHusl ¥ 10rOBOpa.

2. Hecranpaptaele TpeOoBanust 3aka3zunka Kk MMBY wu e ornmume oT
CYyIIECTBYIOIIMX  YCTAHOBOK I OOYyCTpOWCTBA BHHTOBBIX  CBaMHBIX
byHIaMEHTOB.

3. OcobeHHbIe MeXaHWYECKHE CBOMCTBA CTEKIOILTACTUKOBOIO IMIMHIAPA, Kak
KOMIIO3UTHOTO 3JeMeHTa (YHIAMEHTHBIX aHKEpOB, B YAaCTHOCTH €O
AHU30TPOITHOCTb.

4. Bo3MOXHYI0O NpoONeMaTuKy TIpH BBIKPYYMBAHWU aHKEpa, CBI3aHHYIO C
HEKOHTPOJIUPYEMBIM PACKPY4YUBaHUEM DJIEMEHTOB MOTPY>KEHHOTO aHKepa.

5. IlpuMeHeHHEe KOHMYECKOHM pe3pObl i TPHCOSAWHEHHS  DJIEMEHTOB
KOHCTPYKIIMM aHKepa JaeT 3aMETHBIM BBIATPHIII BO BpEMEHM MOHTaXXa aHKepa
B CpaBHEHUHU C KOHCTpyKiued «KoMmo3uTHasi MpOTUBOIYUYUHHAS CBas», TIe
IUIS1 3TOTO IIPUMEHSIETCS] KOMITayHIHAs CKIIeHKa.

6. 3akazumk pabOTBl OTMETHJI TOATOTOBIIGHHBIE OpraHW3alMOHHBIE U
TEXHAYECKHE pelIeHUs, HalpaBJIeHHbIE Ha ONTHUMHU3AIUI0 NOATOTOBUTEIBHBIX
U COMYTCTBYIOIIMX paboOT, B TOM 4ucie (He OTpaHUYMBAasCh) MO MOATOTOBKE
wiomaaky, ¢pukcammun MMBY, MUHUMHU3aIUK TOTIOJHUTEIBHBIX MEXaHU3MOB
W TEXHWKH, BBHIIOJHEHUsS OypeHHsI IIpu OOBOJHEHHWM CKBaXXHH, ampoOarus
KOTOphIX OyzAeT BbIMOJHeHa Ha »Tarme Ne3 mpH IpoOBENEeHUWH HaTypHBIX
VCIIBITAHUH, B paMKax KOTOPBIX OYAyT CMOJEIHPOBAHBI 00YyCTPOHCTBO
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CKBaXXMHBI IIpU TIOJa4Ye BOJBI, M IOIPYKEHHE aHKepa B MOATOTOBIEHHYIO
CKB&)KHMHY, 3aII0OJIHEHHYIO MPEeBAPUTEILHO BOIOM.

7. Y3en KpemeHus Hepa3pylIAfoIieics MeXaHHYECKOH CBS3M KOMIIO3UTHOI'O
aHKepa € YKpeIUsieMOi OIIOPOX HaXOIUTCS B CTAIUN Pa3pabOTKH.

8. 3aKka3yuK pabOTBl OTMETHNI O HEOOXOAMMOCTH MHpOBEIECHHUS Ha srame Ne 4
HIOKP nononHuTenbHbIX MaTeHTHBIX HCCIEAOBAHUN 110 KOHCTPYKTHBHOMY
ucnonHennio MMBY, TexHonoruum mnorpyxeHus M MOHTaXa aHKEPOB, IIPH
3aBEpPILICHUH dTalla MPOESKTUPOBAaHK pa3pabaThIBAEMOro 0600pyIOBaHMS.

9. YacTb HATYpPHBIX MCIIBITAHUM, TIOANEKALINX IPOBEICHHIO HA 3Talle 3, YCIEIHO
IpoBeieHa ¢ omepekenreM TIpaduka pabor, Habbl BOCHPOM3BECTU
SKCILTyaTaliio  OOOpyNOBaHMsS  TIPU  OTPHUIATENBHBIX  TeMIIEpaTypax
OKpPY’KaloIllero Bo3ayxa, BIUIOTh 10 Munyc 20°C.

10. B xoze Bemonnenus pabot 1o stamnam 1-2 NpuHATO pelneHre 06 yKpeIuIeHHH
ocJablIeHHBIX TPYHTOB CIOCOOOM IIeMEeHTamud 4vepe3 Mepdoparjiio CTEHOK
METAJUIOKOHCTPYKIUM M CTEKJIOIIACTUKOBBIX 3JIEMEHTOB aHKEPOB.

11. TIpennoxennble KOHCTPYKLUMHA M TEXHOJOIMH MX HPUMEHEHHUS I103BOJISIOT
BBIIIOJIHUTE HEOTJIOKHBIE NPO(UIAKTHIECKHE M PEMOHTHBIE pPabOTHI IO
YKpemnenuo (GyHIaMeHTOB onopsl BJI mpakTudeckd B JIOOBIX ITOTOIHO-
KIIMMATHYECKUX ~ YCIIOBUSAX 03 TpPUMEHEHHMsS  TOKENBIX  CaMOXOIHBIX
MeXaHU3MOB. He NMeroT MUPOBEIX aHAJIOTOB.

12. Tlo muenuto Mcnomuurtens pabOThl B KOHCTPYKIMH KOMIIO3UTHBIX aHKEPOB
JOCTATOYHBIM Ul OJIOKMPOBAHUS TEIUIONPUTOKOB SIBJISETCS IIPUMEHeHHe 1-2
CTEKIIOIUIACTUKOBBIX 3JIEMEHTOB.

CoBMecTHOe 3aceJaHHEe PENINJIO:

1. OmoOpute pesynbTaTel sTama 2 «DCKH3HOE MPOEKTHPOBaHME, pa3paboTKa
KT/I, u3rorosnenne skcrepuMeHTaNbHBIX 00pa3noB MMBY, ankepoB ais x/6
CBail, aHKEPOB JJs BEYHOMEP3JIbIX IPYHTOB, a TakXke OOOpYyIOBaHUSI WU
OCHACTKM [UId IPOBEINEHUs HATypPHBIX HCIBITAHUN W3IETUHA B YCIOBHSIX
skcryaraud BJI B AO «Poccetn Tromens» HMOKP wu npusnate ux
BEBIIIOJIHEHHBIMU B COOTBETCTBHM C TEXHUYECKUM 3aJlaHUEeM W YCJIOBHUSIMH
Horoopa.

2. OTMEeTUTb aKTyaJlbHOCTh BBITOJTHEHHBIX Pa0OT.

3. PexomennoBate McriomHUTENIO:

e Jlpuctynute k BbinoigHeHuto 3tana Ne 3 HMOKP B cpoku, ycTaHOBIIEHHBIE
Jorosopom, ¢ yueroM nposeaeHus Ha 3tane Ne 4 HAOKP nonoimHUTENbHBIX
NAaTEHTHBIX MCCIEJOBAaHUNA [0 KOHCTPYKTMBHOMY HcnoidHeHuro MMBY,
TEXHOJIOTUU TMOTPY>KeHUSI M MOHTa)ka aHKepOB, MpPH 3aBepIIeHUHd HTama
MPOEKTUPOBAHHUS pa3padaThIBAEMOT0 000y A0BAHHUS.
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OOecrievnTs B KOHCTPYKIMM aHKepa WM TEXHONOTHH paGOTBl C HUM,
BO3MOXXHOCTb €T'0 M3BJICYEHHSI U3 I'PyHTa U Pa30OpKU MPH HEOOXOAMMOCTH W
IIPA HEBO3MOXKHOCTHU JTOCTHIKEHHUS IPOEKTHOM MITyOMHBI YCTAHOBKH.

YyecTs CyllecTBylomlMe U TIpUMEHSEMble TEXHMYECKHE PEeIIeHHs IIPH
pa3paboTKe BapHaHTOB KpPEIJIEHHs OIONOBHHKA aHKEPa C 3JeMEHTAMHU OIOp
BJI.

IIpoBoANTL HATypHBIE HCIIBITAHHS IO yTBEPXKAEHHOM MpOrpaMMe HaTyPHBIX
MCIBITAHUH SKCIICPUMEHTAIBHBIX 00pa3ioB MMBY ¥ KOMITO3UTHBEIX aHKepOB
B YCJIOBHSIX MAKCUMAJIbHO IIPUOIMIKEHHBIX K PeabHBIM.
MMBY,
JNEMOHCTPALAH
INPUHATHIX TEXHUYECKUX PEIICHUI U ONEePaTUBHOI'O COIIACOBAHUS BO3MOKHBIX

IIpy  BBIOJHEHMM  HATYPHBIX  HMCIIBITAHUIN MIPUTIIACUTD

IpefCcTaBATENed  3aka3udhka s paboTocmocobHOCTH
3aMeYaHuil K KOHCTPYKIMK M TEXHOIOTUH MPOBEIEH s PaboT.

IIpoBectn aHamu3 cooTBeTCTBUSI KOHCTpyKuuM MMBY u  TexHoIoruu
npoBesieHHs paboT TpeOoBaHUIM 0e30MaCHOCTH IIPH PaboTe ¢ aHAIOTMYHBIMHU
BUAaMU 00OpyNOBaHMS (OTpacieBbIM CTaHAApTaM, TPeOOBAHMAM HAaJ30pPHBIX

OpraHoB).

IlepBeb1it 3amectutens [pencemarens
Hay4Ho-TexHu4ecKkoi KoJieruu
HIT «HTC E9C», n.1.H., mpodeccop

B.B. Monoarok

VYuenslii cekperaps Haydno-
Texunueckou koyuterud HIT «HTC

ESC» ;/TH

SLI. UcamyxamenoB

IIpencemarens ceknmu
«OIeKTpoTeXHUIEeCKoe 000y I0BaHUE
HIT «<HTC ESCy, a.T.H., mpodeccop

; 77 )

S

AT

iy A.JO. XpeHHHUKOB

VueHslii ceKkpeTapb CEKIIUHU
«INEeKTpOTeXHUYEeCKOe 000pyIOBaAHUE
HII «HTC EDC», n.1.H.

10 4. JTroGapcekuii



