PAGE  
10

[image: image1.png]MAHMCTEPCTBO OSIETO Y IPOOECCUHOHATEHOTO OBPARORAHY S
POCCUACKOA GEIEPALIHA
HOBIOPCICKUAA MOCYAAPCTEERHEA YEUEEPCHTET
HMEHK SPOCTABS MYIPOTO

MATEPHUAJIOBEJIEHUE
N TEXHOJJIO0OT'UA .
KOHCTPYKIIMOHHBIX MATEPHAJIOB

JlaBoparopnas pabora Ne 3

HccnegoBanue BaussHus TepmMuiuecKod ofpadoTkn
HA CTPYKTYPY H MeXaHHUYeCKHe CBOHCTBA CTaM

Benuwit Hosropoa
1999




[image: image2.png]HMecoieaoBanme Banstius 1¢PMHMECKOH 00padoTKY
HA CTPYKTYPY M MEXdUHUECKHEe CBOHCTEA CTAIH

3.1. Henws padorsi

ITpuotpeTetiie IPAKTHYECKUX HABBIKOB MPOBENCHIL! TEPMIfUECKOf 0dpa-

OUTEM H H3YYCHHE CTp)’KI)’ﬁb[ H MEXAHHUYECKHX CBOKWCTB CTAH.

[9%)

6

3.2. Coaepxcanue padors:

Tlpurorosnenye Mykpounmda u3 00paina, BELIAHHOIO MPEofaBaTe1eM
. Mecnenosanue MHKPOCTPYKTYDbI K H3MEDEHHE Taep,:iocru CTANM HENOTHOTO

COCTOIHMA,

OcyniecTs:eie TepMiteckol QGpadoTKH 3aaHHOM CTak B Clemvioued
NOCIEA0BATEABHOCTH  OTIKHT, 3AKAMKA, OTTYCK (HHIKHE, CPEHUA K
BLICOKHIT)

HcerreaoBaHuie CTPYKTYPbL # MEXAHHMECKHX CBOFCTB CTAIH NOCIE KAKIOTO
BHIa TepMo0OPaBbOTRH.

Obpatorka OMBITHAX HaHHMX. TlocTpoenne 1pa§om\n 3UBHCHMOCTH
TBEPAOCTH OT TEMIIEPATYPhl HATPEBA B KAJKIOM BHIE TEPMOOODPADUTKM.
3aKTOUEHKE O XAPAKTEPE HIMEHEHMA MUKDOCTPYKIVPS! H TBEPHOCTH B
pe3ynbTaTe TePMHYECKOH 06paboTiit

3.3. OCHOBHbIE TEOPETHYECKHE [IOMOKEH U

Tepsiryeckas 00padoTia npeacTaBasier coboit npouecc TensBoi

06padoTKi CNAABOB C UETBIO I3MEHEHHSt HX CTPYKTYPLI I ¢BOIICTB, 3aK/110-
4aIOWAasCs B HArPEBE J0 ONpeseienHoi TeMnepaTypel, BbIAePKKe NpH dT0il
TEMAEpAType i NOCTeRYOUeM OXTAKIEHHH ¢ 3JATAHHOI CKOPOCTSHIO.

B cuiaBax /kef1e30-YIiIepo/ pH OMPEAETEHHLIX TEMIEPATYPAX, HA3BBAE-

MBIX KPHTHMECKHMH, ITPOMCXOMAT CTPYKIYpHbie mpespamess. Ha ¢parmenre
Auarparaant Fe-C (puc. 3.1.) kpuTHYeckMM TouKkam Ac, oTBevaeT amHHg PSK
KDUTHYECKHM TOHKAM AC, AULd HO3BTEKTOUANOR crany — mimus GS, o spTex-
TOMAHOH CTA/TH COCTaB COOTBETCTBYET TOHKE S, a UL 33IBTEKTOMALOH CTaH KPY-
THYECIHM TOYKaM ACn oTBeyaeT uHust SE. Temmeparypubie 067acTn 0CHOBHBIX
BUI0B Tepa00BpaboTku Cranel riokasaHs! Ha puc. 3.1.
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Puc. 3.1. O6nacTy Temneparyp Harpe.ga,,c_raneﬁ DA NPOBEAEHNSA Pa3NMyHbIX BMA0B
TepmooBpalotii. 1 — sakarnka u NOHLIA CTKWL. 2 — HOPMANM3aUns, 3 — Jakarnka 333BTexTo-
MAHOM CTanu; 4 — HENOMNHLIA OTXKHr, 5 — BBICOKWA OTNYCK; 6 — CPeARUiA OTNYCK; 7 — HUIKUA
oTrycK. :

MeToanKa NPUTOTOBJIEHHS MHKPOULTHGOB

Ofpasen, MOBEPXHOCTH KOTOPOr0 MOArOTOBICHA IS HCTIOIB30BAHIIS
MUKPOCTPYKTYPbI, HasbiBaeTcst MHUKpowandom. O6bryH0 00pasIB! WA MHK-
POIK(OE BEIPE3AXOT U3 HCCNEMYEMOTO METANITA, 3ATEM TIONBEPIAIOT HX TOH HiIH
HHOH TepMurdeckor 06paboTke, H TOABKQ NOCAE 3TOr0 MOATOTABAMBAIOT LILTHQ.
BHavare HCCTeayeMyTo OBEPXHOCTS 1winsdyIoT Ha KPYTHOIEPHHCTOM ByMaKHOH
WKYPKE, & 3aTEM Ha MEJIKO3EPHHUCTOH M 3aBEPLIAKOT IOATOTOBKY TOJIHPOBAHHEM C
TpuMeHeruem macTsl F'OH, anMasHbiX NOpomkoB H anMasHoi macrsl. ITomupo-
BaHMe OCYIIECTBIIAETCA BPYYHYIO MM HA CTNICHHANLHBIX CTAHKAX, CHAOKEHHBLX
BparuaromuMcs kpyrom. Ha rpyre 3axpenzercs noMpoBanbHENR MaTepHa (CYK-
HO, (TP M Ap.), HA KOTOPBIH HAHOCHTCH MUKPONOPOIIOK WIH IACTA B CMECH C
TOBEPXHOCTHO aKTHBHBIMHK BEIIECTRAMM (IMY/IbCHH, Macna). [Tpx monupoBaHuu
obpasenu-umug nepemelaKT oT UEHTpa Kpyra K NepH(EepHH THGO BOCKMEPKO.
A eCIH NONHPOBAUHE CCYIUECTBAACTCA BPYIHYI0, TO NBIOKEHHA UNTH(A AOIKHO
OBITH MEPEKPEeCTHBIMH (B3AMMHO NEpIEHIHKyAPHEE). [Tocne nonuposanms
EO6LIM METONOM MEKDPOLITH() TPOMBIBAXOT BOLOH, 4 32TEM CIIHPTOM M IPOCY K-
BAKOT QHMABTPOBATLHOM GyMaroi. ’
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Puc.3.2. Cxema onNTHYECKOd CACTIEMYI
MEYEJ'\HOFDGQ)H\!E'CI(OI‘O MUEDOCEON2

O1Rur

{xena GITHHECKD
cuarers Metastorpad;
HEeCKOTD )(PHQE)OCJ(OH'.‘A TIPHER
neva wapuc 1.4, Coeroph
Y CT TaMObt 1 ITpesio
IDITCA TPHAMOT 2, PO
51T 1EPE3 0T HERTHE 3. ¢
ParKAKTCA OF AHEPOTIH(E
4, BHCBB (POXOIAT IEP:
ofsextap (o yue B ofpa:
HOM HANPA3TERHH). Mpt
AOMILBOTCA HPHIMOTE & K
pel oKYaNp 6 MOHAL 0T
73 HAOMIDIATEAS

TTOAHBIN OTANT 3AKIOMACTCS B HATPEBC CTaan A0 Temnueparyp!

BhILIE TOUK AC, HA 30-50°C, BbIIEPIKKE 11 RUCACAVIONIEM MEAJEHTCM 0
AAKILIIUT (BMECTE C TIeWBI0), B PR3YJETATE KOTOPOro npoteralomne Pasc
BLIe MPeBpautenss apufaKaloT Crank K pABHOBICHOMY CTPYKTYEHOM

COCTOSTINTE0. B A03BTEITOMIHMX CTLIX QEP)HT + IS[IHT. B SBTeKTOHIIX -~

»

NEPAHT U 3A3BTEKTOKAHBIN — MEPINT + PTORMHHSIH HEMEITUT (yuc 33 a,5,8}





[image: image5.png]Puc. 3.3. PucosaHHsle cTpyKTypbi cTaneii. a) ©+; 6) nnacTHyaThiil AepanT;
8) M+, r) 3epHUCTLIA NEpnnT

TIoc1e OT:KHra TIOHIDKAETCS MPOTHOCTH 1 TBEPAOCTH, OTXHUT COCO6-
CTBYET NMOBBIUEHHIO ITACTHYHOCTH K BA3KOCTH. Upe3MepHOoe NOBbONEHHE TEM-

neparypsl HArpeBa BBIUIE TOYKH AC, BbI3bIBAET POCT 3EPHA AYCTEHHTA, YTO yXyO-
LIAET CBOMCTBA CTAJIH.

ITpH Harpese CTany mo TeMrepaTyph Hike Ac, (780°C) BO3MOXKHO roITY -
“{CHHE 3EPHHCTOIO NMEPNHTA BMECTO INACTHHYATONO (pHe. 3.3 r)

JlerupoBaHHEIE 323BTEKTOMAHBIE CTAMNM NS NOSYHEHAS JEPHICTBIX
}apGHIOB HATPERAIOT 10 Golee BLICOKHX Temmmeparyp (~ 820°C). Oxnaxze-
HHC [PH C(PepOHIH3ALFTH Memlernoe. OHO TODKHO 0BeCTIeHHBATS pactia aycre-
HHTA Ha (DeppHTHO-KAPOHIIYI0 CTPYKIYPY, & TarKe COEPORMMIALMIO H KOAryils-
10 06pasoBABIIMXCA KAP6UNOE B MPOLIECCE OXNAKIEHHS. 3a4ACTYIO LA peasa-
UHH TAKHX YCIOBAH IPUMEHACTCS H30TEPMYHECKUH OTKHT, KOTOPBIH BKIKOUYAET B
cebst Harpes JI0 TEMIEPATYDbI BpIMLIE AC,, MEUISHHOE OXNKAEHHE > 0 620-680°C,
BELIEDKIY B TEYEHHUE 1-3 4 1 nocneyiolee OX MK IEHHE HA BOIAYXE.

Cranib ¢ 3ePHHCTHIM NEPAXTOM OTNHIAETCH GONee BHICOKMMHY TUIACTHYEC-
KHMH CBOHCTBAMH. TBEPAOCTE M MPOYHOCTS MPH 3TOM 3AMETHO CHIDKAROTCA.  °

. .

3akanka craau

3akanxa JaKaKqaeTcs B Harpese-crau Ha 30-50°C seime Ac, a5
JO3BTLKTOMAHBIX CTANEH kit Ha 30-50°C prime Ac, AR 323BTEKTOMAHbBIX
CTalieit, BBIAEPXKKE A5 JABepLUEHASI0BEIX PR PAIEHNIT 1 TT0CAeYI0-
UIEM OXTAKIEHHH CO CKOPOCTHIO BBIILE KPHTUYECKOH (PHC. 3.4),

Tlpx 3axasnke CTPYKTypa ayCTEXHTA MPEEDALIALTCA B MAPTEHCHT 1O peak-
unn Fe, (C) = Feq (C) nyrem mepectpoitxn xpuctamnmeckolt peweris Ge3
BbINENEHHA YITIEPOAA, Tak KaK ckopocTs AH((y3InH yrepoaa scnencTsue GuicT-

POTO OXMXKACHKA OYCHb Mama. JTO CBMAETENBCTBYET 0 Ge3nudysionnom Me-
XaHH3Me MAPTEHCUTHOTO PEBPANICHHA.
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UECKOID NPEBpPALIEHUS NepeoxnaxaenHore M B 8YCTEHITE CHOBHIOBBIA Xa iak-

aycTenura: M — remnepartypa Hauanamap-  TED ITPEBPAL. SHIS MPHIDIHKT K & pa-

TEHCUTHOIC NPEBpatLEHUA JOBAHMIO HA MOBEPXH CTH OCCHOTO
(HTO;IBMATONC) PJIBE)::.

Mu

HInKoyrIepomicTbIe CTAMI (YIIepoaa Mensin: 3,5%) rocie 3aKan-
KIt MOTYT HMeTh ABYX(DaIHYI0 cTPYKTYPY (PeppHT + CCTPORKIN MADPTEHTIT~
Ta).

3a3BTEKTOHAHBIC CTAMIF MO 3AKANKY HACPEB:IHOT 10 TiMNEPAT PbI
sbre Ac, na 30-50°C. [pu Takom Harpese 06pPa3yercs ayCTGLHT NpH Co-
XPaHeHIH HEKOTOPOro KONHYECTBa BTOPHYHOTO ueMexTuTa. Tlocne oxr.p-
Je1HA CTPYKTYpa cTanx GyAeT COCTOATh H3 MapTeHCHTA ¥ HEPACTE: PEHHBIX “ac-
THI, KAPOHOOB. DTH CTATH B ZAKANIEHHOM COCTOANKHK OTNHSAITCA PIICOKOH T:€D-
AOCTBIO.

JIa NErHpoBARNBIX CTAJICH TEMAEPATYPa HAIPEB: NMOL 3aK JIKY 3AMC[H)
BBILIE KPHTHYECKHX TO4YEK AC, U AC,, BCIISICTBHE MEHBIICH CXOPO: i CXJIA e~
HUA ITPH MaJIOH CTEIeHH pacrsopem CTIEUHANBHBIX KAPIHAOB. |{2PACTBO CH-
HBIE YACTHLB! KAPGHIOB TOPMO3AT POCT 3ePHA ayCTEHMTA

HponomKkiTensHOCTD HATPeBa JOJ/UKNA 0fecrer KT PO 38D H3XE s
no CeveHHio 1 3anepuleHyie GaloBkIX NpeBpameHHii, Ho He jomkHa €T
CT KoM Bofibmoil, 4T06bI He BRI3BATE POCTA 3CPHA 1T 00€3Y [N OMHB RIS
NOBEPXHOCTHBIX CMOEB ¢Tamn. HarmprMmep, ML HHCTPIMEHTOB 13 YIIEPQ MC-
10§t cTanu ¢ conepxanned (0,7-1,3)%C pexomenayerca suieprda 50-30 ¢ na |
AM HAKMEHBUIErO CEYEHHA, @ U3 JISTHPOBaKHOit cTany —- 70-20 ¢.

YraepopucThie CTAMI OXALKIAT Yalle RCEro E BOAE, i ACTHPOLan-
HEIe B MacTe. 3aKAnKA HE AB/ACTCA OKOHYATEARHOR OI'ZpauHel cepy e soif
ofpaboriu. JUile yMensmenns XPYTIKOCTH  CHIDKERKA YPOBHS BHITPENHAK HA-
TD/DKEHHH, BHI3BANHBIX 3AKAJKOH, 2 TAKOKE JULA TIOMYHEH 11 Tpetye 4bix Mex. iHR-
“eCKHX CBOFICTB CTaMb MOCHE 3AKATKH MOABEPFAIT OTITY: Ky
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OTnyck 3akanygaercs B HArpese 3AKAEHHON cTanm i FeMIICp Y -
Dbl HILKE Acl, BLLIEDXKE NPH 3axaHHO0 TéMneparype W HOCHCHYIOMICN T OX
J1aAIeHHIT, JalUe BCETO HA BOJIYXe. OTrycr MOAKOCTBKY KitH MACTH O -
€T BHYTPEHHHE HANPDKEHNSA, BOSHHEFAIONIME B PE3VIIETATE BRICTPOIC OXJih i¢-
#ui. TpoaomxurensHocts ormycra 1 — 2,5 vaca

Paznu4arT TpH BMAa oTnyeka. Husxorensmeparypusiid (HHIKIGG) 01-
TYCK MPOBOAAT NPH Harpese X0 250°C. [TpH 2TOM CHUAIOTCA 3AKANOMHLie 11-
PAKCHUT, MAPTEHCHT JaKANKH TIEPEBOIHTCA B OTIIYIEHHBIT MapTecuT Bujen-
CTBME 3TOC0 NOBBIUUACTCH MPOYHOCTh H HEMHOTO VAYYUIAGTCA BAZKOCTL, TBep-
AQCTD H3MCHAETCA HE3HauMTENbHO. CPeIHHIT OTHYCK BBIMOMHSSTCA npir 350-
500°C u MpHMEHSETCA, rIaBHbIM 00pa3om, Ui UPYXKKH H PECCOP, a TAKIKE /Lt
1rramnos. TakoH OTIyCk o6ecneuBaeT BLIHOCIMBOCTb K BEICOKHIt penesn yIpy-
rocty. CTPyKIypa CTani mocie CpenHero oTmycka — TPOCTHT OTIYCKA. Buico-
KHii 0THYCK HPOBOAAT npn S00-680° C. DT0T B OTITYCKA MO3BOAET MOJV T
HAMTY IIeE COYETAHHE NPOYHOCTH K BAIKOCTH. TBEpIOCTS CHIDKAETCR Gonee 1a-
meTHo. CIPYKTypa CTafim mocie BBICOKOIO OTITYCKA — COpGHT ornycxa. [pu
Temitepatype 200-300°C ocHOBHBIM MPOLECCOM ABAETCA PACTAA OCTATOMHOIO
aYCTEHMTA, MPOAYKTOM KOTOPOrO ABJETCA TETEPOTEHHAA CMECH CL<TBCPIOIO pa-
cTeopa n xapbunman (pasa. Hapsumy ¢ pacmamom 0CTATOMHON ayCreHuTa nposc-
XORHT BEIIENCHHE yIIepoza u3 Maprencura. [1pu renmeparype Boune 400°C pac-
nan MapTeHCHTa 06YCHOBICH NOMHBIM BRUIENEHHEM YIIEpONa H3 TBEPICIO pa-
CTBOPA C MOCNEAYIOLIMM 00PA3OBAHHEM LIEMEKTHTE. .

Yka3aHuele CIPYKTYPbI (TPOCTHT OTMyCKa, COpUT OTIyCKa) MeXuTy cobo#

OTIHYAIOTCA [0 TBEPAOCTH M HMEFOT DA3NHYKYIO CTENEHS MUCTIEDCHOCTH LIEMEH-
THTHBIX YaCTHLL, ’ -

.

3.4. Topsinok BbinoNHEHHsT paBOTh

- Tlomy4uTs y mpenonasatens o6pasust.

- loarorosurs mud 1 mposecTn U3MEPEHHE TBEPAOCTH.

. Onpcgenms, TOML3YACH AHATPAMMOK CocTonNA Fe-Fe,C, Tewiﬁepanp}lble
PEAHMBL OTHHIQ, 3AKAJIKH H OTIYCKOB CTaJiM.

- O3HaKoMuTBCA ¢ paBHmaMut paboTht HArPEBATENbHON eYH,

OcymecTButs Tepmoslgatiorky o6pa3uos B cienyiomei

NOC/ENOBATENLHOCTH, TONHBIN OTIKMT, 3aKaNKa, HHIKKI, CpemHuil H
BLICOXMH OTITYCIGH. . .

6. Tlocie xaXOOro puma TepMoo6paGOTKK MPOBECTH uccnenosanue

MHKPOCTPYKTYDBL M H3MEPEHME TBEPAOCTH C NOCTPOEHHEM rpajuka

33BHCHMOCTH TBEP/IOCTH OT TEMIISPATYPhl HATPEBA. o

[V

[N
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CACRNL AKIOYENHE O BIHAHHIE BHIA TePMO0OPACOTKI HA CTPYETYPY H
MEXANHICOE KE CBOTCTBA HCSRENYEMOR CTANH

3.5, Coaep:ranne orvera

3apucorarh HIOK-CXEMY HATPEBATENLHOIY YCTPOHCTBA

3apHCOBATS (PPArMEHT AHATPAMMBI COCTOAHNT Fe-Fe ,C, yKa3ars Bubpan-
HbIE TCMIIEPATYPbI HAIPERA 3ANAHHOH CTAAH /L19 TepMoeOpadoTi
Ha4epTHTh B KOOPAMHATAX TEMIEPATYPR - BPEMA PEXKMMBL TEPMOOOpa-
QOTKM 3a1aHHOM CTau

3apHCORAT MHKPOCTPYKTYPH CTAM C YKA3AHHEM IPOIVKTOB MpeBpalie-
HHS TIOC/IE KOO BHAa TepMeobpatoTkH

CocTaBHTh TAaOJTHIY 3HAYEHHH TBEPIOCTH TOCHE coqrser‘ray}oumx Bit-
0B TepMo0OpaboTKH. e
TToCTPOHTH 3aBHCHMOCTH M3MEEEHIA TBEPIOCTH OT TEMITEPATYPH Harp»
B3 JULA BCEX BHAOB TePMOOOPabOTKH.

Caenats 3aKTr04eHHKE MO JaHHOH paboTe.

3.6. Konrponbubie Bonpochl

B 4en ocobennocts 1epMo0dpaborki HA 3epHUCTHIN NEPIKT H JEPHIC-
THIH UEMEHTHT?

Kakye npeBpameHis HMEIOT MeCTO TPK CPENHEM H BBICOKOM OTITYCKAX?
[Toueay CKOPOCTS OXTKAECHKS TTPH 3AKANKE NOJDKHA OBITH BBIWE KPHTH-
4ecko#?

Kaxve npoxykrst mpeBpamenis ayCTeHUTA MPH NONHOM OTIKHTE ¥ 3aKal-
K& DBTEKTOHAHOH CTamu?

Karoe HeoBX0mMMOE YCIOBHE [UTA POCTA JEPHA AYCTEHHTA TPH OTIIHre?
Kako#t Bra TepMoo6paboTky MAKCHMANBHO CHUYKAET TBESPAOCSTH CTATH?
Tovemy THMHTHPYETCA BBIIEIKKA MPH TEMNEPATYPE HATPEBA CTANH T0-
6aro Braa Tepmoobpaborku?

Jureparypa
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Fennep 10.A., Paxwraxr AT Marepranosenerse. M.: MeTantypria,
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Marepuanosesenue / l'Io,:lpe'I b.H. Apzamacosa. M.: MajmHOCTpoeHHe,
1986. C 80-97.
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1. Tlepen HauaIoM pasor )

1. BHUMATEABHO OCMOTPETh padodee MeCTO M MPHBECTH @0 B NOPAI0K

2. IpuroToputs K padoTe 080PYIOBAHHE H YOSAMTHCA B EM0 HCIIPABHOLTH

2. Bo BpeMs padorst

.

. Comeprxars padoyee MECTO B YMCIOTE M TIOPSLIKE.

=

He nomyckars 3arpomMokaeH s pabo4ero MeCTa, MPOXONOB B JTAd0paTOpuit
3. CnemMTh 338 HCIPABHBIM COCTOAHHEM 000PYAQBAHMA H IPABMIIBHOMH €10 3K-
CruIyaTauHes.

e

. Brmonnars Toneko Ty paGoTy, KoTOpas NOpy4eHa IPEMNOJABATENIEM, IIpH
YCIIOBHH, YTO O€30NacHbIe CIIOCOOBI €€ BBIMOJIHEHHA XOPOIUO H3BECTHLI.
B comunTensHuIX Chyyasx oOpaiarsCa K MpenonaBaTelo.

()

He mpou3soaaTh HHKaxuX paboT, CBA3BHHBIX C PEMOHTOM 3EKTPO0GOpY-
IOBaHHUA.

(=)

. Tlepen samyckoMm 0GopynoOBaKHsA MPeAYNPEANTE APYTHX JIML, NPHHUMAKO-
IHX y4acTHe B pabore.

=1

[Mopayy 06pa3uoB HA HATPEB MPOM3BOAKTE C IIOMOULBIO CIEUHATLHEIX LUHI-
108, He 6pOCaTh 00pa3ubl B 30HY BHICOKOH TEMIIEPATYDHL.

8 CoOmomaTh TOMHO YCTAHOBIEHHbIA TEXHOMOIHYECKHA PEXXHM TepMOoOpa-
6oTRH.

9. Haxoaursca Ha 6e30nacHOM pacCTOsHUM 0T pafoTaromel KAMEPHOR nevx

10 Tlpu 3arpy3xe oOpa3ioB ik THIEH B MEYb HE JONMYCKATh HX CONPUKOC-
HOBEHHA C OTKPHTBHIMH HAIPEBATEAbHBIMH 3IEMEHTAMH.

11. Bce TOXOBETYIIHE YaCTH [EYEH AOUKHBI OBITH TILATENLHO H3OAHPOBAHBI,
a METANMHYECKAE HETOKOBEIYIIHE HACTH HANEHKHO 3a3CMIICHBI.

12. Tlpw ofHApyKeHKH HEUCIIPABHOCTH IEYH HEMEUTEHHO BBIKIEOYHTL €& U
COOBIUHTS ITPENOAABATE O MK NabOPaHTY.

13. He ocrasmars 6e3 Hanaopa paboTarouse neuu

14. Ilpu 3aKaNKe WIETHA B MACAE WM BOJE 06}133‘1'Enhl-10 TIONbIOBATRCA 32~

* HHTHBIMH OUKAMH.
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| OCTAHOBHTH PabOTy HATPEBATENbHBIX YCTPOHCTB, BEIKIOMHE HX B ycTa-

HOBIEHHOM TIOPAIKE
2 [NpupecTH B MOPANOK padoHee MECTO.




