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YCHOBHBIE OBO3HAYEHHW

~ HWUL «KypuaToBckuii unctutyt» - BUAM

— Upkyrckuii appanmonnsii 3asoz — dimaan [TAO «Koprmopanus «pkym»
— TEXHHYECKOE 3aJaHie

— TEXHOJIOTHYecKas PeKOMeH1allus

- Airobus Process Instruction

— Aerospace material specification

— BPEMEHHOE COTIPOTHBIIEHHE TIPH PacTKCHUH

— [IpesieN TEKYUECTH IPH PaCTsKEHHH

— OTHOCHTEIBHOE YJIMHEHHE NOCTe pa3priBa

— n3ru® ofpasua Ha 3a1aHHbIH yrod §e3 pa3pylIeHHs NPH HCMEITAHUAX Ha
u3rud,;

— MOsIBIEHHE TPEeUMHBI Ha obpasine A0 u3ruda Ha 3a7aHHbll yron TpH

HCIIBITAHUAX HA H3rK0.



Brenenne

Ilpp  ¢opmooGpasoBaHWM  JHMCTOBBIX  JeTanedf W3  ATIOMHHHMEBHIX  CIUIABOB
CBEXE3aKaJIeHHOe COCTOSIHHE 3ar0TOBOK SBIACTCS HambONee ONTHMANBHBIM C TOYKH 3pEHHS
IIACTHYECKHX  CBOHCTB. OpHaK0  yIOBNETBOPHTENbHAS IUIACTHYHOCTH  OONBINMHCTBA
TIOMHHHEBBIX CIJIABOB COXPaHSAETCS B TEUCHHE CPAaBHHUTENBHO HEOOIBMIOTO NEPHOa BPEMEHH
rocne 3akankd. Beiiepikka IpH KOMHATHOH TeMIepaType ONpENeNeHHOe BpeMs MOCe 3aKalKH
CYLIECTBEHHO CHHXAaeT CHocoOHOCTE K mAedopMHpoBaHWIO. JIms  pasmHYHBIX  TPyNN
AJFOMHUHHUEBBIX CIJIABOB 3TO BPEMs OTJIHYAETCS B 3aBHCHMOCTH OT CHCTEMBI JIETHPOBAHHUS, TaK
Hanpumep, i1 cuctemsl Al-Cu-Mg (crmaB 1163) stot nepuoa amures no 1,5 wacom, s
crtaBoB cucTeMbl Al-Zn-Cu-Mg (crmap B95m4) — go 6 gacos (m. 3.3.2.3 TIM 1.2.699-2007).
Orpandyenne 10 BpeMEHH MEXJY OIEpallUsaiMH 3aKaiku H (opMooOpa3oBaHUs CHIKAET
NPOH3BOIUTENLHOCTE TPYAA IIPH H3rOTOBJICHUH OOJIBIINX NApTHil NeTanei.

M3 nuTeparypHBIX IAHHBIX H3BECTHO, YTO C NOHHKEHHMEM TeMIeparypbl CTapeHHs
CKOpOCTh IIPOTCKAHWs MPOLECCOB CTPYKTYPHBIX HW3MEHEHHI 3ameuisercs M  YIIMHSETCH
WHKYOaIMOHHBIA PO, XapakTepPHU3YHOLIMHCS BbICOKOH IUlacTHUHOCTBRIO. IlostomMy  mid
COXPAaHEHHS B 3aKJIEHHOM MaTepHale BHICOKOH IIIaCTHYHOCTH B TeUEHHE JUTATEIFHOTO BPEMEHH
PEKOMEHIYETCSI HCTIONB30BaTh IPOMBIILICHHBIH XOIOMUILHUK ¢ TeMIIEpaTypoH Hike MuHyc 5 °C.

OT1a 0cOOCHHOCTh aMIOMHHHEBBIX TEPMHYECKH YIPOUYHAEMBIX IeHOPMHPYEMBIX CIITABOB
JOCTAaTOYHO IIUPOKO H3yueHa 3a py0exkoM U pernaMeHTHPOBaHA B HOPMATHBHOH JOKYMEHTALUH
(AMS 2770, AIPI 04-01-001). B oredecTBeHHOH HOPMATHBHOH NOKYMEHTALHM, B YaCTHOCTH
[T 1.2.699, 111 1.2.343, nono6uo#t nadopMaluy 1718 pOCCHHCKHX CIIIABOB HEJIOCTATOTHO.

B HacTosmee BpemMs B TTaHEpE POCCHHCKHX CAMONIETOB HauOoIee IMHPOKO MPUMEHEHBI
JleTalnd W3 JIACTOR ATIOMHHHEBBIX craBoB 1163 u. B95mu. B cBsi3u ¢ 3THM HccnenoBaHue
3aKOHOMEPHOCTEH M3MEHEHUs IUIACTHYECKHUX CBOHCTB 3aKACHHBIX THCTOB IOCHE Pa3IMYHBIX
TeMIepaTyp W JJIMTENbHOCTH XPaHEHHUS B IIPOMBIIUIEHHOM XOJOIMIbHHKE Hauboee akTyaabHO
HUMEHHO 715 9THX CILJIABOB.

Llenpro nanHOH pabOTHI SABIAETCS OLEHKA M3MEHEHHs CBOHCTB 3aKaJCHHBIX JIMCTOB HX
ANOMHMHHEBBIX crnaBoB 1163 u B95mu mocne pa3nu4HBIX TeMnepaTyp M UIMTEIBHOCTH
XPaHEHHA B MPOMBIILICHHOM XOI0IHIBHHKE.

3amaun paboThL:

— Hay4YHO-TEXHHYECKOE COIPOBOXKICHHE 3aKalIKA JTUCTOBEIX 3aTOTOBOK H3 AJIOMHHHEBBIX
crnaBoB 1163 u B95mu romumuaoit 1,0 mM, 1,5 Mm, 3,0 MM ¢ TOCIeqyOIIMM UX NEPEHOCOM B
[IPOMBINUICHHBIH XOJOIWIBHAK H BBUIEPKKOH TIPH ONPeAEIEHHOMN TeMITEpAaType H BPEMEHH;

— aHaJIU3 Pe3yJIbTATOB MCIBITAHKH, [TPOBE/ICHHBIX B MPOHN3BOACTBEHHBIX ycaoBusax HA3,
Ha M3ru0 U pacTsuKeHHe 00pa3oB U3 JUCTOB ciuiaBoB 1163 1 B9Sma tommunoi 1,0 MM, 1,5 MM,
3.0 MM B 3aKaJeHHOM COCTOSHHMH TIOCJIE XPaHEHHWs B MPOMBIIIIEHHOM XOJIOJWIIBHUKE IIPH
temneparypax MuaHyc 12 °C, munyc 18 °C, munyc 20 °C B TeueHHE pa3IHYHOIO BPEMEHH

XPaHCHHA,



— OIIpeleNeHUe YCIOBHH H PEXXUMOB XPAHEHHS 3aKaNEHHBIX JTHCTOB U3 aTHOMHHUEBBIX
cnnasoB Mapok 1163 u BO95mu B mpoMBIIINIEHHOM XONOMMNIBHHMKE, ©OOeCIeYnBarOIiX

YIOBJIETBOPHTEIBHYIO IUIACTHYHOCTD, pa3paboTka U BEIMYCK TP.

1. HayuHo-TexHHYeCcKOe CONPOBOKIEHHE 3aKAJKH JHCTOBBIX 3ar0TOBOK CILIABOB
1163 1 B95n4 ¢ noc/ienyomumM HX MepeHOCOM B IPOMBIIUIEHHbIH X0I0XM/IbHHK

ITpoBeeHO HAYYHO-TEXHUYECKOE COIPOBOXKICHHE 3aKajlKy JIHCTOBBIX 3ar0TOBOK
toamuHama 1,0 mMm, 1,5 MM u 3,0 MM W3 amoMuHHeBRIX cmiasoB 1163 u B95mu ¢
MOC/IEAYIOIMM HX IEPEHOCOM B IIPOMBIIUIEHHBIH XOMOIANBHHAK B TPOH3BOCTBEHHBIX YCIIOBHIX
HA3, xoTopoe BKITIOUAIO CIEMYIOMIHAE TEXHOIOTHIECKHE ITAMNEL:

— NIpHEMKa JTHCTOB B COCTOSHUH NMOCTABKH HA 3Tare BXOJHOTO KOHTPOIA;

— Harpes MOJ1 3aKaJIKY JIUCTOBBIX 3ar0TOBOK H JIeTaJeH B CENUTPOBOH BaHHE;

— OXJIAX/IEHHE B 3aKATO4YHOM DaKe ¢ BOIOH;

— IIEPEHOC JIMCTOBBIX 3arOTOBOK H JAETaIeH B IPOMBIIIIEHHBIH XOIOIHIBHHK;

~ XpaHEHHE JIMCTOBBIX 3arOTOBOK M JieTalel B IPOMBIIIIEHHOM XOJ0UIEHHKE.

CoBMecTHO ¢ 3aka3zduukoM pa3paboTaHa mporpaMMa HMCHBITAHUH 3aKaleHHBIX JINCTOB U3
amoMHuHUEBbIX criaroB 1163 1 BO5Smy tonmumuamu 1,0 MM, 1,5 MM u 3,0 MM ams onpenenenus
MEXaHHYEeCKHX CBOWCTB IPH DAacTSKCHWHM H JOIYCTHMBIH yron Hm3ruba mocie XpaHeHHs B
IPOMBIILIEHHOM XOJIOAHIBHIKE IIpH TeMreparypax munyc 12 °C, munyc 18 °C, munyc 20 °C ¢
pasnuYHOM BBIIEPKKOH 1pH BeiOpanHoW Temiepatype xpauenus (Ilpunoxenune No 1).
Omnpeneneno HeoOX0AUMOE [UlS HCIBITAHAM HA H3rHO M PacTAKeHHE KOJMYeCTBO 00pasioB U3
auctoB crutaBoB 1163 u B9S rommumamu 1,0 MM, 1,5 MM 1 3,0 mm. BeiOpans! THIIEL B pazMepsl
00pa31oB, pazpaboTaHa crenuaisHas MapKUPORKaA.

PaspaGoranpl rpadMKu IO3TAHOIO NPOBEJCHHA MCIBITAHME JIMCTOBBIX 3arOTOBOK
tomuuHamu 1,0 MM, 1,5 MM 1 3,0 MM B3 amoMiHEEBBIX cT1aBoB 1163 B B95Sm4 mocne xpaHeHHs
B TIPOMBIIIIEHHOM XOJOIUIbHHKE:

- Ha IepBOM JTalle NPOBOAMTH IOCYTOUHEBIE HCIBITAHHS 3aKajJCHHBIX 00pasloB IIOCie
XpaHeHus npu Temnepatypax munyc 12 °C, munyc 18 °C u munyc 20 °C mns onpexpencHus
CHHJKEHHS [TACTHYECKUX CBOHCTB 00pa3noB ¢ HHTEPBAIOM BBIIEPKKH OAHH CYTKH.

- Ha BTOPOM 5Talle IPOBOAKThL IOYACOBBIE HCIIBITAHUS 3aKaleHHBIX 00pa3noB mocie
XpaHeHHs IpH Temnepatype MuHyc 12 °C g onpeaeneHus CHHXECHHA IIaCTHIECKHX CBOHCTB
00pa3lOB ¢ HUHTEPBAJIOM BBLIIEPIKKH OJIMH Yac.

Jns oueHKy W3MeHEHHS IUIACTHYECKHX CBOMCTB 3aKaIECHHBIX JTHCTOB H3 ATFOMHHUEBBIX
cruraBoB 1163 w B95mu mocne pasnMYHBIX TEMIEpPAaTyp H IIMTENBHOCTH XpaHEHHS B

XONOAUIBHBEIX KaMepax creruamictamMu MA3 OpimH oToOpaHBl JHCTH TommuHamu 1,0 M,



1,5 vm 1 3,0 MM 13 crutagoB w3 1163 u B95my, nocrasku AQ «Apkonux CM3». Jlanuse mo

OTOGPaHHIJiM IS HCCIIeAOBaHUM THCTaM IIpEACTABJICHE] B Tabmumne 1.

Tabmuna 1 — Jlucter w3 crasos 1163 u B95mu rommmuamu 1,0 mm, 1,5 MM u 3,0 MM Ui

OLICHKH HM3MEHEHHS IUIACTHYECKMX CBOMCTBE B 3aKaICHHOM COCTOSHHH IIOCTIE Pa3In4HbBIX

TEMIIEPATYP H AJIUTEIBHOCTH XPAHCHHA B IIPOMBIIIIICHHOM XOJIOAAJIEHHKS

Mapka cruiasa Tonmuna, MM HJI Ba noctaBky Homep naptuu Cepruduxar kadecTBa
1163AM 1,0 OCT 1 90246-77 10820 02-14791-18
1163AM 1,5 OCT 1 90246-77 23336 02-14292-19
1163AM 3,0 OCT 1 90246-77 6386 02-14128-18

B95SmiAM 1,0 OCT 1 90246-77 4629 02-07069-18
B95muAM 1,5 OCT 1 90246-77 25571 02-07814-18
B95muAM 3,0 OCT 190246-77 634-1 02-03821-17

XuMugeckui cocrasa oToOpaHHbX nHcTOB (cBuaeTenbeTBa 1371 TA3 Ne 4861 u Ne 4903

ot 30.12.2021) npeacTasneHs! B Tabmune 2 | 3.

XuMmugeckwif cocTaB JUCTOB w3 criaBoB 1163 u B95mu, oToGpaHHEIX AMS MpOBeNEHHS

uccneoBanui, ynoeneteopsaer Tpedbopanuam OCT 1 90048-90.

Tabnnma 2 — Xumuiecknit coctar TMCTOR ciiapa Mapku 1163

MaccoBas pons aneMeHToB B % mo HJJ
Mapka crnasa TonmuHa, MM Ne naprtuu
Cu Mg Mn Ti
1163AM 1,0 10820 4,10 1,44 0,62 0,05
1163AM 1,5 23336 4,07 1,36 0,64 0,05
1163AM 3,0 6386 4,12 1,40 0,62 0,04
OCT 1 90048-90 3,845 1,2-1,6 0,4-0,8 0,01-0,07
Tabmina 3 — Xumudeckuii cocTap THCTOB cIiaBa Mapki B95mu
0
Mapka Tonmusa, Maccosas jons emedTor B % no HJI
crnasa M Ne maptun
Cu Mg Mn Fe Si Cr Zn Ti
B95muAM 1,0 4629 1,61 2,80 0,29 0,26 0,05 0,16 5,96 0,05
B95SmuAM 1,5 25571 1,66 2,61 0,29 0,29 0,06 0,16 6,15 0,06
B95SmuAM 3,0 634-1 1,54 2,80 0,29 0,27 0,05 0,16 5,93 0,06
0,05- 0,10- 0,01-
OCT 1 90048-90 1,4-2,0 | 1,8-2,8 | 0,2-0,6 0.25 <0,10 0.25 5,0-6,5 0,06




3akanky oOpa3snoB, oToOOpaHHBIX OT JMCTOB M3 ciutaBoB 1163 u B95m4, npoBoauimu B
cooTBeTcTBHH TpeGoBanuamu [ 1.2.699-2007. Harper mnox TeMmmepatrypy 3akaiky
OCYLIECTBIISUIU B CEIUTPOBLIX BaHHAX.

ITocne mpoBemeHuss 3aKalKd B 3aKa10o4HOM Oake ¢ BoJOH oOpasmbl HOMEINATH B
IIPOMBILUIEHHBIH XOMOAUIBHUK U1 UX XpaHeHUs [IpH Temieparypax muHyc 12 °C, munyc 18 °C
u Munyc 20 °C ¢ HCronbp30BaHHEM KOHTEHHEP-TEpMOCa, TIPH 3TOM 00IIee BpeMs MepeMerieHHs
00pa31oB He IIPEBLILAT0 15 MHHYT.

Ilocne xpanenuss o0O0pa3loB B IPOMBIIUICHHOM XOJOAWIbHHMKE @pPH  Pa3sHBIX
TeMIlepaTypax ¢ pa3JH4YHOH BBIAEPKKOH NPOBEAHIM HMCHOBITAHHS HAa PACTSLKEHME M H3rHO
(ITporokose ucnbranuii uex. Ne 93/328 or 10.03.22, 170/328 ot 12.05.22).

MexaHndYecKHe CBOMCTBA TNPH PACTSDKGHHHM JTHCTOB ONPEJE/ISUIA B COOTBETCTBHH
tpeboBanusamu ¢ 'OCT 11701-84 (mnsa tommunst 1,0 1 1,5 mm) u T'OCT 1497-84 (mnis TONITAHEL
3,0 Mmm) Ha oOpa3max, BEIPE3aHHAIX B ITONIEPEYHOM HAIPaBICHHH.

Hcnbrranus Ha u3rud [IPOBOIMIH B COOTBETCTBHH TpeOOBaHAAMH
I'oCT 14019-2003 nmma yraa usrmda 90 ° ¥ 0 [MOCTHIKEHMs NapaIeNbHOCTH CTOPOH
ans yria u3ruba 180 °.

®ukcarus pe3yIbTaToB HCTILITAHNWH Ha H3rHO:

(+) u3rud BBIMONHEH HA 3aJIaHHBIH YO,

(-) mosiBeHKe TpemMHBI HAa 00pasue 10 u3ruda Ha 3aJjaHHBIH YTOIL

2. AHaTH3 pe3y.JibTATOB MCNBITAHHI Ha H3ru0 H pacTiKeHHe 00pa3loOB H3 JHCTOB
cniiapoB 1163 u B95Sny B 3aKkaneHHOM COCTOSHHMH II0CJI€ XPAHEHHS B NPOMBINIIEHHOM
X0JI0ANIbHAKE

IIpoBeneH aHanw3 pe3yabTATOB UCIBITAHUN Ha M3rud U pacTsHeHHe 00pa3lloB U3 JHCTOB
crmiasoB 1163 u B95mu B 3akaJleHHOM COCTOSHHMHM TIOC/IE€ XPaHEHMA B IPOMBIIIIEHHOM
XOJIOAUIIBHHKE TIPH Pa3HBIX TEMIIepaTypax H BBLICPXKKE B IPOU3BOACTBEHHBIX yclIoBHAX MA3.

[TocyTo4yHOe H3MEHEHHE MEXaHHUECKUX CBONCTB Ha pacTshKeHHe 00pa3iloB, BBIPE3aHHBIX
B MOMEPEYHOM HAlpaBieHWH W3 JTHCTOB cragoB 1163 u B9Snmu rommunoit 1,0 MM, 1,5 MM B
3,0 MM B 3aKaJeHHOM COCTOSHHMH IIOC/E€ XpPaHEHHS B TPOMBIIUICHHOM XOJIOJHIBHHKE IMPH
temneparypax wMuHyc 12°C, mumayc 18°C, muayc 20°C mocne pa3nuuHOH BBIAEPKKH

TIPEICTABICHBI Ha pUCYHKaX 1 — 8.
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AHam{3 pe3ynbTaToB IOCYTOYHBIX HCIIBITAHHH HAa pacTshHkeHHe o0pasIioB M3 JHCTOB
crutasos 1163 u B95nu rommunoi 1,0 mm, 1,5 MM, 3,0 MM B 3aKaleHHOM COCTOSHHH TIOCIIE
XpaHeHHs B MPOMBIIUIEHHOM XOJOMMJIBHHKE IpH Temrmeparypax muHyc 12°C, munyc 18°C,
muHyc 20°C mocie paziMyHOM BBIIEDIKKMA IOKA3ad, 4YTO JUIS BCeX BHIOpaHHBIX PEKUMOB
XpaHeHHs CHIDKEHHS MEXaHHYeCKHX CBOMCTB 00pa3loB, B TOM 4YHCJIE€ HX IJIACTHYECKHX
CBOICTB, He 3aHKCHPOBAHO.

Pe3ynmpTaThl HOCYTOYHBIX HCIBITAHWE IpH H3rade 00pas3ioB, BEIPE3aHHBIX B IIONIEPEYHOM
HalpaBJIeHHH W3 JHCTOB cruraBoB 1163 tommmuoi 1,0 MM, 1,5 MM u 3,0 MM B 3aKaJeHHOM
COCTOSHHM I10CJIE XPAHSHHS B IIPOMBILLICHHOM XOJIOIHIEHUKE TPH TeMIepatypax Munyc 12 °C,
muayc 18 °C, munayc 20 °C mociae pa3nudHON BBIAEPIKKH NpencTaBieHsl B Tabmmiax 4 — 6.
Oukcanus pe3yIbTaTOB HCILITAHHH Ha H3THO:

(+) u3rul BRIMONHEH HA 3aJaHHBIH YTOI;

(-) mosBNIEHHE TPEMHHE Ha o0pa3iie Jo u3ruda Ha 3aIaHHbIH Yol
Tabmuna 4 — Pe3zymeTarhl MOCYTOYHBIX HMCHOBITAHMA Ha H3rH0 JIUCTOB W3 ciulaBa 1163
tonmuHaMu 1,0 MM, 1,5 MM 1 3,0 MM B 3aKaleHHOM COCTOSHHH IIDH TEMIIEPATYpe XPAaHEHHA B

IIPOMBIILTIEHHOM XOJMOMUIBHHKE MHHYC 12° C

TonmuHa n¥cTa, MM
Bpems Hauana UCIBITAHHA 1,0 | 1,5 I 3,0
OT OKOHYaHHS 3aKaIKH, 3a7aHHBI yTON H3rHGa
oyt 90° 180° 90° 180° 90° 180°
+ + + - + +
0 + - + + + +
+ + + + + +
+ + + + + "
1 + + + - + -
+ + + - + -
+ + + . + -
2 + + + - + -
+ - + - + -
- + + - + -
3 + + + - + -
+ + + - + -

[lo pesyneraram ucnelTanuii Ha W3ru0 nuctoB w3 cmwiasa 1163 tomumaamua 1,0 MM,
1,5 mm u 3,0 MM B 3aKalleHHOM COCTOSHHH IIpM TEMIEpaType XpaHeHHsS B NPOMBINLICHHOM
XoJlonunbpHuKe MuHyc 12° C yeTaHOBIEHO, 4TO:

- mnpu wu3rube Ha yrox 90° IHCTEI BeeX HCCHEAYyEMBIX TOMIHH COXPaHAHOT

YAOBJIETBOPHTENBHYIO IIIACTHYHOCTD MIOCTIE 3 CYTOK XpaHCHHA,
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- npu u3rude Ha yron 180° muctel TomuiuHON 1,0 MM COXPaHSIOT YAOBIETBOPHTENRHYIO
TTACTHYHOCTH TOCTE XpaHEHHs 3 CYTOK, y gucToR TommuHOH 1.5 MM u 3,0 MM obpasyroTcs

TPEUIMHB! Ha Pa3HbIX yriax u3ruda mocie 2-3 CYyTOK XpaHeHusl.

Tabnuma 5 — PesyapTaThl TMOCYTOYHBIX MCIHBITAHHH Ha HM3rH0 THCTOB M3 crmiaBa 1163
rommumuaaMu 1,0 MM, 1,5 MM u 3,0 MM B 3aKaieHHOM COCTOSHHH TIpH TeMIlepaTrype XpaHeHHUs B

NIPOMBIIIIEHHOM XONoAuIbHIKe MuHyc 18° C

TonumuHa 1UCTa, MM
BpeMs Hauana HCbITAHAS 1.0 | 1,5 [ 3.0
OT OKOHYAHHA 3aKalKH,
cyT 3aJaHHbli yron uaruda
90° 180° 90° 180° 90° 180°
+ + + + + -
6 + + - + + -
+ + + + -
+ + + - + -
7 + + + + + -
+ + + + + -
+ + + + + -
8 + + + + + -
+ + + + + -
+ + + - + +
9 + + + + + +
+ + -+ + +

ITo pesyipraram ucnbiTaHuil Ha w3rnO JimeroB U3 crutapa 1163 tommumHamu 1,0 MM,
1,5 MM # 3,0 MM 3aKaJCeHHOM COCTOSHHH TIPH TEMIEpPAType XpaHEHHS B TPOMBIIICHHOM
xonomuneHEKe MUHYC 18° C ycTaHoBneHO, UTO:

- npu wuzrube Ha yron 90° IHCTEI BCceX HCCIENYEMBIX TOIMIMH COXPaHsIOT
YJOBIETBOPHTEIBHYIO ITACTHYHOCTE ITOCIIe XpaHeHUs B TeUeHHe 6 — 9 CyToK;

- nmpu w3rube Ha yronm 180° mmcrel TommmuOM 1,0 MM m 1,5 MM coxpaHMOT
YIOBIETBOPUTEIBHYIO INIACTUYHOCTH 10C/E 9 CYTOK XpaHEHMs, OJHAKO Y JHCTOB TOJIHHOH
1,5 MM UMEIOTCS €JIMHUYHBIC BHITIA/EI;

- y muctoB TommuHOM 3.0 MM mocne XpaHeHHS B TeUeHHE 6 — 9 CYTOK MOSBIAIOTCA
TPEIIHHEL

Heobxomumo  oTtMeTuTh, yriel u3rnba ceeime 90° He peanu3yiorca IIpH

¢dopmooGpazoBaHry JMCTOR U3 criasa 1163.
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