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BAPITAHT I
1. B 'revr cocrol,IT orJII4r{I{e Kpr,IcrarlflrlrrecKoro reJla or aMopsnoro?

Brueprvre Meracra6nnrnyro Ar..rafpaMMy x{eJre3o-yfnepoA (ctrr.
pucyHor). llpIEne4nre ocrFloBHbre csoficrsa 14 crpoeHrre xreJre3a,

ueMeHTHTa vr rpa$ura. Ouuruure Sasonbre [peBpauleHpr{ B crrJraBe c
coAeplKaHr{eM yfnepoAa 5,5 o/o npu oxnax{Aenkrvr. oupe4envrre [nfl.
3AIIAHHO|O CIIIIABA:

a) xrauuqecxnfi cocraB $ar rpr4 reMrreparypax 1500, 13000c,
oBTeKTon4noft;
6) Korr,rqecrBo Kaxraofi Sasbr rpr4 9000 C;
n) crpyKTypHbre cocraBn.rrcqr4e crrrraBa rrpr4 xouuarsofi
reMneparype.
Onuurnre BITArI TepM[qecxofi o6pa6orKr4 cepbrx ]r BbrcoKoilpoqr{brx
uyryHon?
Kaxas 4e$opna al!;afl, flBrrflercfl ynpyrofi, a KaKafl rrrracrprqecr<ofi?
Oco6ennocrpr yupyrofi 4e$opu a\uv.
Buueprure Ar,{arpaMMy H3orepMr4qecKoro rpeBparqeHr4fl
relleoxnaxAeHHofo aycreHprra Arrfl 3IDBTeKTOITAHOfi ATArrU.
Onuruure oco6esHocTl4 paclraAa aycTelrr,rra B r43orepMnqecKr,rx
ycJroBr,rflx rpH reMneparypax 650 n 400u c" I(axoe rpr4 sroM
noflyqr,rrcfl pa3rrvrr{r4e B crpyKType r4 csoficrsax?
llpone4r,rre cpaBueHr4e norrHoro orlrr4ra kr HopManr43auprr4

AOgBTeKrOZ4uOfi yfnepoAzcrofi cranr4" vraxure o6lacrn
rrpr4MeHeHr4.f, 3Tr4X Olepaqufi, o6rscuure pa3Hr4rly B crpyKType 14

MexaHr{rre cKr,rx cs o fi crs ax IIo cne repMr4qecxoft o 6p a6 oTru 
"

Izluerorcfl crrrraBu JI59 u BpC30. Pacuru$pyfire rrx MapKr,rpoBKy r4

yKDKr,rre, ralcofi r43 crrrraB oB -fl B Jr.fl ercr aHTr4sprarqHoHHbrM.
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BAPI,IAHT 2
flepevracflr,rre Tr{nbr Kpr4cranJrr4rrecKr4x peueroK , uauloree
xapaKTepHbrx Anfl MeraJrJroB, Bbrrreprr4Te r{x gqefirn.
B;rueprure Meracra6vwrryro Ar4arpaMMy )Kerre3o-yrnepoA (cu.
pzcynox). onuurvre sasonue rpeBparqeHHfl B crrrraBe c
coAepxaHLreM yrrrepoAa 3,5 oh rrpu oxnalrAenkrn" Onpe4enlrre Arrf,
3aAaHHOfO CrrJraBa:

a) xuMra.recrnft cocraB $as rpu reMrreparypax 1200, 10000c,
3BTEKTI,IUECXOft;

6) rcoruvecrBo xax4ofi Qasu npn 8000 C;
n) crpyKTypHble cocraBJrflrorrlrde clJraBa rrpu xouuarnofi

reMrreparype.
3 . KaKrae cyqecrByror MexaHr43Mbr rrracrr4qecKofi ae $ op varywu?
4. Bsrqeprr4Te ArrarpaMMy r,r3orepMr4rrecKoro rrpeBparq I:rtzr

IIepeoxnalr(AeHuoro aycreHr,rra Anfl AoSBTeKTOUAsOfi CTaJrr,r.

O6tscsnre 3uaqeHue Bcex rrunuft AzarpaMnau. llpoBeAurre na erofi
AI4arpaMMe KpI4BbIe cxopocrefi oxnalK4e:ar4fl, o6ecue'rr,rBaroqnx
roryqeHr,re crreAyrouax crpyKTyp : $eppu ra u repnlrra, Tpoocr ura kr

MapTeHcvrTa.

5. Karyro pa3Huqy csoficrn z rpr4MeueHpr.f, MolKHo orMerr4Tb MelKAy
craJr.flMr4 C:r2r<n u Cr.2cn?

6. Ounuu4Te rrpoqecc IIeMeHTarIr4pr cranpr B TBepAorr,r rap6rcpu3arope"
Ouzurprre pelKI{M TepMarrecxofi o6pa6orr<u rocJre rIeMeHrarJW,
cocrof,rueft s Asofiuofi 3aKarrKe. KaKoea qenb naNAofi 3aKilrrKr{ 14

nocneAyroqef o ornycxa?
7. Karnvru cnoficrBaMl4 odnaAaror 6epunnneBbre r4 cBprurloBbre SpoHsm?

Hasosure Aeranl{, Koropbre Moryr I,r3roraBJrr,rBarbcfl r{3 TaKr{x 6poHs.
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BAPtrIAHT 3
1 . VraNpITe Kpl{crarrnqecKl,Ie o6ogHa.r envfl, (ran4er<cn) 4nx pa3nr,rqHbrx

nrocnocrefi u HarrpaBnelrruir B xy6uuecxofi (oUK v fUK) u
reKcaroHalrnoft pelrerKax.

2.BHqeprure Meracra6ranruyro Ar,rarpaMMy xreJre3o-yrrepoA (cr.
pucynox). IIro raKoe rrepJrr,rr, le4e6ypur? VxaxrEre @asonrre
cocraBJrflrorque repnr{Ta a le4e6ypura. Onuurure $asoeue
rrpeBpaueHprfl B orrraBe c coAepxaHr4eM yrnepoAa 1,5 % rpr4
oxnaxAe Hvrvr. Onp e4elr4Te Anf, 3 aAaHHoro c[naB a :

a) xr,rvruqecxBrft cocraB Sas npn reMreparypax 1100, 750,3000 c;
6) ronnuecrBo xaxAofi Sasu upu 8000 C;
n) crpyxrypHbre cocraBrrflrorque crrraBa rtpn rounaruofi

reMrreparype"
3" llolcaxure, KaK [pol{cxoArlT c.qBrar B KpprcraJrrrn"recKofi pelrerKe

rro cp eA crB o M AB IDKe Hprf, Kp aeB brx r4 B r't HTo B brx Ara cnoK a r\vi4.
4. Onuurure Ha3HarreHl4e u rexHoJrorr4ro rasonofi rIeMeHTarIr{r{.

llpunegnre pe)Kr,rM TepMr4rrecrofi o6pa6orrra rleMeHTyeMbrx
4eranefi? Karosa crpyKTypa [oBepxHocrr,r r4 rIeHTpa Aerarrefi ng
yrJrepoAracrofi crarrv 20 nocle repMr4.recrofi oSpaooTKu?

5" Kax cBfl3aHa rlpoKanlrBaeMocrb c Berrr4-ruHofi Kpr4Tnqecrofi cKopocrr4
3aKaiIKI4 u ycrofi.tttBocrbro rrepeoxnaxAe]rHoro aycreHr,ITa.
lloxaxure rp a$r,rq ecKu 

"

6. Vraxure upunaepHrrfi xulan.recxnft cocraB cranefi 5OX|OA kr

4x382H2Q2, 3HarreHr4e Syrnu A B MapKprpoBKe. orruerrle
Ha3Haqenpre craleft.

7. KaNosa rexHoJlorur flolr}/r{eHrax 6poHs? r{eNr onpeAenflrorcfl tsbrcoKr,re
Texno Jrof prrre cKr,re ce ofi crB a o JIoBfl HHbIX 6p ons ?
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BAPPIAHT 4
Oxapaxrepnsyfire rr4rrbr uexaroir,ruofi cB.fl3r,r B TBepAbrx reJrax"
KaxosH o co 6 euuo crlr MeraJrJrr,rqecxo fi cssgw?
Brueprure Meracra6unruyro Ar,rarpaMMy )Kene3o-yrrrepoA (c*.
pucynor). Onuurure Sasonrre rpeBpaq ekrvrfl B crrJraBe c

coAepxaHlreM yfrrepoAa 4,3 o/o npu oxJla)KAeiluu. Onpe4eru4re Anfl
3A,IIAHHOTO CXIJIABA:

a) xr,rvruqecrufi cocraB Sas npra reMneparypax 1300, L147,9000 C;
6) roruuecrBo raxAofi Sasu upu 600'C;
e) crpyxrypHbre cocraBJr.rrlorrlne cnJraBa npu rouuarnofi

reMrrepaType.
3" llo KaKI,IM Kpl{crarlrorpa$uqecKr{M rrJrocKocrf,M rd Ha[paBnerrprflM B

pagHbIX pe[rerKax MeraJrJron uaudoJree rrerKo peanr,r3yercfl cAstar?
4" BH.reprr4Te AraarpaMMy rr3oTepMr,rqecKoro rrpeBparqeHrafl

lrepeoxJlalxAerluoro aycreHr,rra Arrfl gBTeKTou4nofi crarrr4.
Ilpone4rare Ha srofi AlrarpaMMe Kpr4Bbre cropocrefi oxnalxAenvrfl,)
oSecue.rl,IBarcullrx rorr1/rleHl4e Seppnro-xap6u4nofi cMecg
p a3nr4qHofi AracnepcHocrr4.

5. Kan<as xr,rMr{Ko-TepMr4rrecKa.fl o6pa6ouca flpnMeHflercfl [rrfl
OAHOBpeMeHHOIO Ha0brrrleHr4f, rroBepxHocTr,r cTaurH yfJrepoAoru 14

asorol,r? Yraxnre qenu STofo rrpouecca m efo ocnoBrrbre
TexHo II o f I4rI e cKI,Ie x ap aKTep I{ cTI4KI,I 

"

6" O6rscHpITe BJII4flHHe rrpr{Mecefi agora r4 BoAopoAa fra ilporrHocrnbre r{
rtracTkrqecKue csoficrea cranefi 

"

7" Pexonren4yfi:re MapKy rraryHra, [pr4roAHyro Anfl r43roroBJreHr{.f, Jrr,rrbrx

KOppo3ldoHrlo-croftItux rfl)KeJror{arpyxeHHbrx Aeranefi" VraNure
x?IMl4rlecxufi cocraB Ia rexHorloruqecKlae cgoft crB a crrJraBa"
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BAPI4AHT 5
rlerra orrl4rraercfl aroMHo-Kpr4cranrrzqecKafl peruerKa pearrbHoro
Me'rarrJra oT perueTKu r4Aearrbuof o rpucralla?
KaK IaglaeHflerct nrlorHocrb Ar4crroxarlnft B rrpouecce [racru.recKofi
ae$opvr awwr kr KaK 4eficrnyer kr croqHr4K ArlcnoKaurfi opanr<a kr

Puna?
Buueprure Meracra6nnruyro Ar4arpaMMy xerre3o-yrnepoA

(cnr.pracyHox). onuurure $asonue rpeBparq enr4fl, B crnaBe c
coAepxaHr4eM yfnepoAa 0,5 %o I.Ipu oxnaxAeHvrv. onpe4enlrre AJrfl
3al{aHHOfO C[JraBa:

a) xnrvrra:ecxrafi cocraB Sas npn reM[eparypax oB,reKToz4uofi, 800,
12000 c;

6) xonuuecrno raxAoft Sasri npra 7500 C;
e) crpyKTypHble cocTaBnflrorrlr4e c[rraBa rrpr{ rconanarnofi

reMrepaType.
llpr,rne4nre Krraccusnraqr,rrc yrnepoAr{crbrx crareff rro coAepxaHr4ro
yfJrep oAa, cTpyKType, Ha3HarreHprro Lr KarrecTBy.
onuruure oco6enHocrr{ rrep.lrrarHoro [peBpau errprfl
lepeoxnalxAeHHofo aycreHr4Ta. Kaxono pa3nr{rrue B crpoeHr,rr4 vr

ceclftcrsax Me)KAy rrepnuroM, cop6raroM r,r rpoocrurou?
Vro raKoe raregTr{posaHrae? lloraxure gro Ha cxeMe. Kaxovry
orlrycKy rloABeprarorct [py]KraHbr [rocre xoloAuofi HaBT4BKH kr. c
raxofi uenrro?

Per<onaes4yfire MapKy crrrraBa Ha MeAHofi ocsone, o6padarrieaeMoro
AarlrreHr4eM r4 rrpr{foAHofo Anfl KoHAeHCarOpHbrx rpy6ox B MopcKoM
cyllocrpoeHur4"
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BAPIIAHT 6
B qeNr lrp otrBnfl ercfl aHI43 orp orrprfl Kpr,rcranrlrqecKr4x n eqecrn ?
Kax slrrn uAlar MaKp o - I4 Mr,rKp o crpyKTyp a noJrr.rKpr{criuurr4rre cKoro
MeralrJra [ocne xoJroAHofi Unacru.{ecxoft 4esopnr aryuu? r{ro raroe
TeKCTypa 4esopnr alllztvr H B rreM npotrBn_{eTcfl ee BJrrrflHrle Ha
csoftcrea uerartrta?
Buueprure MeracTa6nnrnyro Ar4arpaMMy xerre3o-yrnepoA (qr.
pucyuorc). onvruure sasonrre rpeBparqeHru B sBreKror{AHoM
crrJraBe rrpu oxna)K\eEnkr. onpe4errr{Te Anf, 3aAaHHOrO ClrraBa:
a) xvnruqecrufi cocraB Sas npra reMneparypax 1100, 727,5000 c;
6) xonuuecrBo xaxAofi Sasu upu 5000 C
n) crpyxrypHbre cocraBn.flrorque cnrraBa

reMneparype.
flpn KOMHaTHOT4

3"

5.

4. Kaxofi crpyKrypofi nroxer o6raAarb cepbrfi uyryn? Kar<ne Sarropu
o6ycnoull{Baror Kpl4cTarrnn3arlr4ro qyryHoB c o6pasona""i*
rIeMeHTr,r r a u rp a$ rEra?

llafire cpaBHr{renbHyro orIeHKy crpyKrypbr vr csoficrn
rIoB epxHo crHoro cJIo{ 4erarefi rro cne rIeMeHTa r\Lrvr kr a3 orrdp o BaHkrfl .
odrscnrare, B KaKoM clyrrae [pr,rMeHsercfl a3orr4poBaHr4e, B KaKoM
rleMeHTarJVfl"

Buueprure Ar,rarpaMMy r43orepMr,rqecKoro npeBparyeHr4.fl
lepeoxnDKAeHHOfO aycreHr4Ta Anfl SBTeKTOn,UHOfi CTarrr4"
O6rscnrare 3HarIeHI4e Bcex rrnuvit AprarpaMnmr. llpuBeAr4Te Ha cxeMe
cKopocrr{ oxna}KAeHr4fl COOTBerCTByrOqne nomroft 3aKaJrKe,
H3 orepMraqecxofi 3 aKaJrKe, HopMarr r4galqlztvr 

"

VxaNure Hau6oree BalKHIIe MexaHr4rrecKrre ra 6ngra.recKr4e csoficrea
TEXHI4II ECKO| O TI,ITAHA"
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BAPITAHT 7
1 . Kaxue rtp eBp alq eur4fl, B Meralrrrax Ha3brB a]orc.rr anno'rp onlr.recKul{Ia?
2. 9ro Ha3blBaercfl Bo3BparoM (or4uxona) vr peKpr4crmtuzaqueit

o6pa6orr<u? Kar< rrpn oroM pr3MeHflrcrcfl csoficrsa vr crpyKrypa
uerartrta?

3. Brrreprure Meracra6nrrrnyro Ar{afpaMMy xene3o-yrJrepoA
(cu.pucyHorc). Onnruure Sa^:onue rpeBparq errktfl, B crrJraBe c
coAeplKaHHeM yrnepoAa l,l oA npu oxnalKAeBvrvr. Onpe4enr.rre Anf,
3anaHHofo clllraBa:
a) xuvrra.recxufi cocraB $as npu reMrreparypax tr400, 727,1000 C;
6) nonr,ruecrBo raNAoft Sasu upu 9000 C;
n) crpynrypuble cocraBrrflrouue cnrraBa rrpu ronanarnofi

reMnepaType
4. OxaparreprEsyftre Sop*y rpaSnrusrx sKrroqeHprfi B qyryHax u

rroKaxrrdre, KaKafl cB.f,3b cyruecrByer MelKAy Sopvrofi rpaSrEra vr

MexaHprrre cKI4Mr{ cs ofi cre aMpr rryrynon ?

5 " Onnurure oco6euuocrr4 6eeanS$y3r.roHlroro Maprencr4rHoro
npeBparqeHr{fl repeoxra}KAeHHoro aycrenhra. Karyro crpyKTypy kI

cnofi crsa r{Meer uaprencrEr?
6" YnaNure MapKr4 nerr,rpoBaHHbrx rleMegTyeMhrx crarefi. Kax

r{3MeHflercfl Ml4KpocrpyKTypy v csoficrna rroBepxHocruoro cJro.f, pr

cepAIIeBI4HbI Aerarlu noclte oKoHqarelsuofi TepMurrecnofi
o6pa6ornw?

7. Kaxuuz cnoficTBaMl4 o6na4aror Aypaflrouzssr? B -reNd 3aKrrorraerc.fl
ylporrHfiroqar o6pa6orKa orr,rx crrJraBoB.
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BAPI4AHT 8
r{ro raKoe lrrorHocrb Ar4crroKa\Hfr, B KaKrax eAr4Htrrlax oHa

r,r3Mepf,ercg. H KaK BJII,Ifler Ha UpOUUOCTT?

Kaxoe BJrr{flHr4e oKa3brBaer [racrr4rrecKafl Ae@opM arJufl. Ha

MexaHIlrIecKI4e, Snsra.recxl4e I4 Apyrr{e cBoficrBa Merairna? r{ro raKoe
HaKJre[ r4 B qeM cocror,rr ero SnsnqecKafl cyruHocm?
Brueprure Meracra6nlsuyro AlrarpaMMy )Kerre3o-yrirepoA (qur.

pucynox). Onuurure $asonrre [peBparuenvrfr. r] oBTeKTr,rqecKoM

crrrraBe npH oxnax{AeHlrr4. Oupe4errr,rre Antr 3aAarrHoro crrJraBa:

a) xravru.recxzfi cocraB Sas npu reMrreparypax 1 147,950, 6000 C;
6) rcoluvecrBo xaxAofi $assl upu 950u C;
n) crpyxrypHbre cocraBnflrorrlr4e crJraBa nplr KoMuarnofi

reMrreparype
Brrueprure ArrarpaMMy r43orepMr4qecKoro rpeBparq envrfl,

rrepeoxlralnAeHHofo aycreur4Ta p.nfl AogBTeKrora4nofi crarru.
O6rscnrare 3HaqeHLIe Bcex rrulrtuit lr4arpaMrurr. lIorDKr4Te Ha cxeMe
ABa pelrs,rMa rloflyqeHr4fl Seppr,rro-nepnuruofi crpyKnypbr: B

r,r3 oTepMlrq e cKI4x y cn o B r4fl x r4 trp t4 Heilp epbrB Ho M oxn a)KA e Hvru.
Onuurure pa3[I4rrHble BI4Abr orrrycKa 3aKane]rHbrx yrnepoAr4crbrx
cralefi, o6lacru r4x rrpl{MeHetrvrfl, crpyKTypy u csoficlsa crarrn
IIocIIe oTrrycKa"

YxaNure MapKI4 vr cocraB aycrerrr4THbrx MapraHuoBrlcrbrx cranefi
eHcoxoft ra3Hococroftxocru. Onuurure cnoftcrsa u o6lacla
rrpprMeHeHprfl gTr4x cralefi 

"

llo46eprare MapKy crIJIaBa Arrf, rropurneft aBr,raquoHHbrx 4uararenefi
BrryrpeHHero cropaHl4f,, yqr4TbrBafl Heo6xoArauocrb Murrr4MaJrbHoro
yAerlbHofo Beca. Pa6oqaq reMrreparypa MolKer AoxoAr4rb ao 400 -
5000 C. Orser o6ocrrvfire.
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BAPIIAHT 9
1. Kaxona [pl4poAa rpaHuIII 3epeH rronvKpracrafiirr4rrecKprx MeraJrrroB rr

6no.{Hoft (uosarauHofi ) crpyKryprr?
2. B qeM pa3[r{rrr4e MexAy xoroAuofi 14 ropx.reft 4esopvr a\ueit

Merartrtoe?
3. Kar BJII{flror JlerI4pyrou1l4e oJreMeHrbr Ha roJrr{Mop$Hoe rpeBparqeH?re

B )KeJIe3e? Kam I43MeH.flrorcs cnoficrBa Sepprara rplr nerr4ponavuv?
4. Buueprure Meracra6r,rmuyro Ar4arpaMMy )KeJre3o-yrnepoA (cn.

pucynox). onzurure sa:onrre rpeBparq elclkrfl B crrJraBe c
coAepxanr,reM yfrrepoAa 0,5 oA rpr4 oxrralt[envrvr. onpe4enr,rre An{
3a.IIaHHOfO ClIIaBa:

a) xuvrn'recxufi cocraB $as upn reMrreparypax 1000, 6000 c,
3BTeKToraAsoft;

6) ronuuecrBo xaxAofi Sasu npu 7500 C;
n) crpyxrypHbre cocraBJrqxoruue crrraBa rpr4 KoMuarnofi

reMrrepaType"
onuurnre oco6ennocrr4 reprdnqecxofi o6pa6omu 6rrcrpopexyqefi
cr€uru P18. O6ouryftre srr6op reMneparypbr r{arpeBa noA 3aKanKy"
Kax n c xaroft qenbro rrpoBoArrrrcs or[ycr grofi aratrut?
Kpau<o oru{Iul{Te Ha3HarreHr4 e vr rexHorrorr4ro zl3orrapo Bauprfl..

VxaNzre MapKr,r crarefi kr cocraB a3orr,rpyeMbrx crarefi, pexr4M
repMrlqecrofi o 6p a5 omr4, crpyKry py kr cs ofi crs a.
llpune4rme MapKr4 JrerKr4x crrraBoB, odraAalourrx Bucorcofi

Koppo3l,Ionsofi crofixocTbro H rrpr4roAHbrx Ans r43roroBrreHprfl
Aeraneft cnoco6ovr rny6orofi errrrlmKpr r{3 Jrr{cra. Karas o6pa6orra
[pr4MeHfl eTcfl Mex{Ay ofleparlr4fl Mr4 eursxxr4?

5.

6.

7.
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BAPI{AHT 10

1. O6rscuure cylrlHocrb rlpl{HflToro MeroAa o6ogHa'reunfl.

KplrcrarrnorpaSnqecKprx rrnocKocrefi. lloraxure Ha cxeMe Ans
xy6uuecxoft peruerKpl norox{eHl,Ie rrocKocrefi (100) a (111).

2, O6rscunre c rroMorrlbro cxeMbr IrIoSSe cKJrolrHocrb MerarlrloB
(cranu) K Bfl3KoMy Ir xpyrKoMy pa3pyllreHl,Irc. r{ro raxoe uopor
xnaAHonoMKocrr{ r4 KaKr4e Sarropu oKa3brBaror BrIpItHI4e rla ero
nouoxenne?

3. Buueprure Meracra6ranruyro Ar,rarpaMMy x{erle3o-yrnepoA (c*"
pr,rcynor)" Onuruure Sasonrte ilpeBpalueHl{fl B c[IrIaEe c

coAep)KaHr4eM yfnepoAa 0,3 Ya npw oxnax{Aetrvrvt. Onpe4enr4re Anfl
3anaHHofo ctrJlaBa:

a) xuuruecrnft cocraB Sas rrpu reMrreparypax 1 100, 8000 C,

oBTeKTouAnofi;
6) xonuuecrBo xaxAofi Sa:u upu B00o C;

1600

B) CTpyKTypHbre cocTaBirflrorrlr4e

reMrrepaType.
O6ocuyfire nu6op reMrreparypbr vr oxnaxAarorqefi opeAbl rrpl4

3aKanKe craJrr4 yl0" Kaxosa crpyKTypa w csoficrsa craJrr.n ilocre
gaxanxu?

Karofi xr4Mr4Ko-TepMurrecroft o6pa6orxe Aonlmr{br 6rtrn
rroABeprnyrbr [recrepHr.r A 300 MM r,rs nerupoBasuofi craJII,I c
coAepxaupreM yrJrepoAa 0,1 %" Onuruure pelrprM xr4MraKo-

repMr,rqecxofi o6pa6orKr4, crpyKrypy rroBepxuocrrr r{ cepAueBI,IHbI"

Onuruure ceoftcrea xpoMoHr,rKerreBbrx craJrefi uaua Xl8Ht0T. B
qeM cocror,rr flBJreHr4e r4HTepKpr4crarrrrr4rsofi Koppo3r{r{ u Mepbl

6opr6u c Hefi?

curaBa rlpu xonanatnofi

4"

5.

5.

7 " Karuuu MexaHpIrIecKpIMI,I

ceoficre aMr4 xapaKTe- t4oo

pr43ylorcfl OepnnlneBbre { .ruo

6ponssr? Kar<oft repMr,r- $
qecxoft o6pa6orr<e oHr,r 8' t,oo

rroABeprarorcs? E Eo()



1.

2.

BAPI,IAHT 11
rlro HasHBaercfl cr4creMaMrr cKoJrb)KeHprfl B Kpr{crannax?
Brrveprure Meracra6nmnyrc Ar.rafpaMMy xrerre3o-yrnepoA (crur.
pncyHor). llpune4nre ocHoBHbIe csoficrna w crpoeHr4e )KeJre3a,
IIeMeHTIrra v rpa$ura. Ouuurure SasoBbre rpeBparUeHr4r B crrrraBe c
coAepxaHr4eM yfnepoAa 2,5 o/o npu oxna)KAe]Hvrvr. onpe4elr4re Arr.f,
3aAaHHOfO CrrnaBa:

a) xuMn.recxufi cocraB $as rpu reMrreparypax 1500, 10000 C,
oBTeKTrruecxoft;
6) KorrdtrecrBo KDKaofi $asbr rrpr 10000 C;
n) crpyKTypgble cocraBJrflrorrlue crrJraBa npu rounarnofi
reMrrepaType.
o6rxcuzre, KaK Mox{Ho rro Mr{KpocrpyKType orrrr4qr4Tb MeAb,
noABepfrryryIo ropruefi v xoloAHofi 4esopna a\uu? ounruure
Brrr,rrHr4e ropxuefi r{ xonoAHofi 4esopMarlr4r4 Ha csoficrsa"
Tercrypa 4e$opMarlrrr4. Kax oua BJrr4fler Ha csoftcrea?
Buueprure Ar4arpaMMy r{3orepMlrqecKoro rpeBparqer{r{fl

nepeoxnalKAeHHo|O aycTeHHTa riln AoSBTeKrOraAnOft CTaJrr4 
"

onprruprre oco6eunocrn pacrraAa aycTeHr,rra E r,r3orepMr,rqecKr,rx
ycnoBHflx rpu reMrreparypax 500 v 3000 c. I(ar<oe rpu sroM
rro[yqr4Tcf, pa3rrurrr4e B crpyKType u ceoficrsax?
llpone4ure cpaBHeHI4e norrHoro or)Kr4ra Lr HopManrrcarlrdrd

AOsBTeKrOr,r4HOft yfnepoAracrofi crarrr4" VxaNure o6lacru
rrpr4MeHeHr4.fl 3Tr4X OUepaqufi, o1rs,cnure pa3Hr.rqy B crpyKType Lr

MexaHr4rrecKr4x cs oft cre ax IIo cJre repMnqecxofi o 6p a6 orr<n 
"7. I4uerorcs crrJraBbr JIAH-80-1-1 14 EpE2. Pacruu$pyfire vx

MapKI4poBKy H yKax{I{Te, raroff ras crrrraBoB flBrrrercfl rrpy}Kr,r}rHbrM.

-l

4.

5.

6.
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BAPIIAHT 12
1. IIro Ha3brnaerc{ $asofi, KoMnoHeHToM, crerreHbro cno6o4rr,

cucreruofi?
2. Brrueprure Meracra6unsnyro m{arpaMMy xrerre3o-yrnepoA (cr"

pncynor<)" ouraunre sasonue rpeBpaq eilvfi; B crrJraBe c
coAepxaHr,reM yurepoAa 1,0 o IIpu oxna]KAeHr4r,r. oupe4enprre Anfl
3aAaHHOfO ClIraBa:
a) xuuuqecxufi cocraB Sas rpn reMrreparypax 1450, 10000 c,

oBTeKTora4nofi;
6) xonuuecrBo rax4ofi Sasu npu 8000 C;
n) crpyKTypuble cocraBrrflrorque crrJraBa rrpr4 xounarsofi

reMrreparype.
3 " C rarcofi qenrrc [poBo rr4Tcfl peKpr4craJrnrr3arluounrrfi orNur?
4" Brr.{epTr4Te Ar4arpaMMy pr3orepMr4qecKoro npeBparqeHrdfl

repeoxllax{AeHHoro aycTe lg:zrTa Anfl AogBTeKTor{AHofi nerrrpoB aHnofi
craJrl4. O6lscHure 3Har{eHI,Ie Bcex twrtuit Ar4arpaMnru. llpoBeAr4Te
HA erofi Ar,rafpaMMe KpnBbre cxopocrefi oxJlalKAeilLrfl,
o6ecneqkrBaroqrzx rory/rreHr,re cneAyroIrltax crpynryp: Sepprara u
rr ep n r4T a, Tp o o cr vrr a 14 M ap Te H c vrr a, 6 eirnr-t a.
Kaxyro pa3Hr,rqy cnoficrg r4 rrpr4MeHeHrrr Mo)KHo
craJr.f,Mr4 Cr3xn n Cr3cn?
Ouuurure rrpoqecc rasoeofi ueMe]rrarlr4r4 oraJrr4.
TepMr{qecrofi o6pa6orr<n rocJre rleMer{Tat1l,lrn,
gaofiuofi 3aKaJrKr4. Kaxona uenb xaNnofi 3aKarrKr4
oruycxa?

7 . Karzuvt csoficrsalal,I o6naAaror cBr{HrloBbre 6poHerr? Hagoeure

5"

6.

oTMeTr{Tb Mexqy

Ouumnre pexr4M

cocroxrqefi r{3

H rrocreAyroqefo

AETAJII4, KOTOPbIE MO|YT I,I3TOTABJII4BATbC.g I,I3 TAKHX SPOrrS.
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BAPITAHT 13
1. Hapracyfire oxeMbl Kpl,IcraJrJrr4rrecKr4x perrerox: ry6uqecKr4x (OI{K u

fUK) LI feKcafoualruofi. lloraxnre rrJrocKocrvr u rax prHneKcbr c
uau6otee ruroTHbrM pac[o[oxeHr{eM aroMoB.

2. Bu.reprr{Te Meracra6rannnyro Ar4arpaMMy }Kene3o-yrrrepoA (cr.
pracynox). Hro raKoe repru,rr, ne4e6ypr,rr? Vraxure
cocTaBrrflrorrlr4e [epnlrra v rre4e6ypvrra. Ouprurure
rrpeBpau1eHufl B crrrraBe c coAeplrarrr4eM yrnepoAa 0,6
oxnalrAe Hkrkr. Oupe4elr4Te Anfl 3aAanHoro cnnaBa :

$asoeue
Sasonne
% rpr4

a) xvnru.recKrafi cocraB $as upra reMreparypax 1500, 750,2000 c;
6) xonrauecrBo rax4ofi Sasu npu B00u C;
n) crpyxrypHble cocraBnrrorrlne cnJraBa npra rcoruHarsofi

reMreparype.
3. Ilnocxufi arloMr{Hnesrrfi o6paseq rroABepr-arrefl xorogHofi

rlrlacrlrqecrofi 4e$opna alllztvr ngrn6ona ) a 3areM peKpr.{orarr-
nra3aur4oHHoMy orxrrry ilpr4 reMrreparype 550" C. o6r_acHure,
florleMy 6y4er pa3nl4rlHar BeJII4rrr,rHa 3epHa aJrroMr{Hr,rf, rrocJre raxofi
o6pa6orKr4 Ha pa3nr4rrHoM paccrofl:rrvrkr or Mecra vrgru6a.

4. onurur{Te H€I3HaqeHr4e pr rexHorrorr4a arrr4Tr,rpo BaH:,1,fl .

5. Bra4n orrrycKuofi xpynKocrtr. Mepu 6opr6rr c uefi"
6. Vr<axl4re rpuuepurrfi xuMr,rqecxzfi cocraB craJreiaT}C2XA u ytr2A,

3HarreHI,Ie 6ymnu A e uapKl4poBKe. Oruerrre Ha3HaqeHr,re craneft"
7 . Kat<vte crrrlaBbl Ha3blBarorc.fl cranyMrrH avru? llpune4r{Te rrpnMepbr r.r

MapKr4poBKy.
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1.

2.

BAPI,IAHT 14
r{ro Ha3blBa}or an?I3orponzefi? lloueuy B [onnKpr4craJrJrraqecKr{x
MeraJrJrr4qecKprx re Jrax ua6lrcAaerc.fl r43 orp oIIHo crb cs ofi crs ?
Brrueprnre Meracradr,rnruyro Ar{arpaMMy )Kerre3o-yrnepoA (crur.

pucyuor). ouuruure $asonne rpeBparqeHr4fl B cnJraBe c
coAepxaHrreM yrJnepoAa 0,4 o/o npu oxnaxAeHvrkl^ oupe4eru{re Arrfl
3anaHHofo clnaBa:
a) xr,ruuqecrufi cocraB Sas npn reMrreparypax 1600, 1499,9000 c;
6) xomauecrBo xaxAofi $asu npu 6000 C;
n) crpyxrypHble cocraBJlflrolqrre crrJraBa nprr rorraHarnofi

reMrreparype.
3. O6tscnIate [pI4qI4Hy HecoorBercrBr4r Berr,rrrr4H Teoper[qecKoro pr

peaJrbHofo conporlrBrreHr{_f, cABr4fy rrpu xorroAHoM
4eSopnrrrpoBaHr,rn.

4.o6rscHnTe, oT KaKr{x Saxropon 3aBr{cr4T Ar,rcflepcHocrb Seppuro-
IIeMeHTI,ITHOTI CMeCI{ IIpU pacrraAe llepeoxnaxAeHHofo aycreHr4Ta.
llpone4IEre sa srofi AI{arpaMMe Kpr4Bbre cropocrefi oxnaxAentrfl,
o6ecneqprBaroupx noryqeHr4e Seppraro-xap6ra4Hofi cMecr4
p a3nr,rqHofi Ancnep cHo crr,r 

"

5. Onzmure npoqecc rpaSuuE3aur4rr rrpr4 orlKr,rre 6eroro qyryHa.
vxaxure xapaKrep roryqarorulrxcfl rpu eroM crpyKryp vr

MexaHr,rqeoKr,re cn ofi crg a ttonyqaeMof o Marepr{ana"
6. C xaroft qenbro rlpoBoAflr vro4uSr4rlr{poBaHr4e cHJryMrrHoB" Onuurure

r{x cTpyKTypy rrocle nro4ra$urlr4poBaHr{fl .

7 . onrEruure rpr,rHrlr{rbr nu6opa TeMrreparypbr HarpeBa kr

oxnax{Aaroqeft cpeAbl npl{ 3aKanKe AosBTeKTorrAHhrx yfxepoArrrcrbrx
cralefi. vraxure crpyKrypy vr csoficrsa ilocJre 3aKaJrKr,r"
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1.

2.

BAPIIAHT 15
crpoeuue r4 ocHoBHbre csoficrsa Kpr,rcrafir[qecKr4x reJr.

O6rgcuure SusuuecKyro cyrrlHocrb flBJreHr{f, HaKrrera. YxaNure
flpr4qprHbr HaKJre[a.
Bsrueprure Meracra6ramHyrc Ar,rarpaMMy )rceJre3o-yrnepoA (ctur.
pucynox). ouuurure $a:onue npeBparq enkrfl. B crrrraBe c
coAep)KaHr{eM yrJrepoAa 0,5 o rpra oxra}KAeHr{r{. oupe4eJrrare Arrfl
3A.IIAHHOTO CIIJIABA:

a) xvtwu:ecrcnft cocraB $as npu reMrreparypax sBTeKTor,rAHofi, g00,
12000 c:

6) xonuuecrBo rcax4ofi Saru npn 7500 C;
n) crpyKTypHbre cocraBJrrroque cnJraBa rrpkr xouuaurofi

reMrreparype.
llpzne4ure rlaccvl SI{KaIIkrro aesopnanpyeMbrx alroMrrHpreBbrx

clrraBoB. Vraxure Ha3HaqeHr{e r4 MapKr4.
onuurure oco6esnocTr4 MapTer{cr{THoro ilpeBparq elnfl
repeoxnaxAeHHofo aycreHr4ra. oxaparrepusyfire crpyKrypy vr

csoftcrsa Mapreuevra.
r{ro TaKoe yrryrruresue? Cpanuure MexaHr4rrecKr4e ceoficrsa

yfnepoAucrofi crarrv flocJre oDKprfa r4 rrocJre ynyquleilLrfl.
onuurzre rprrHrlr4[br nu6opa TeMrreparypbr HarpeBa vr

oxnaxAaroqefi cpeAbl rIpI,I 3aKilnKe 3a3BTeKTor{AHbrx yuepoArrcrbrx
cranefi. vxaxrlre crpyKTypy u csoficrna rocJre 3aKaJrKr{.

3.

A+.
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6.

7.
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BAPIIAHT 16

OurosnHe csoficrBa arvrop$nbrx reJr. llpune4r{re rpuMepbl.1.

2.

3"

oobfl cHeHr,re [oAooHoMy flBJIeHI,IT 
"

Brrueprnre Meracra6unrnyro AprarpaMMy xeJre3o-yrnepoA (c*.
pucynor). Onraunre $asonue rpeBpaqentrfl. B oBreKroI{AHoM
cflrraBe rrpr4 oxnaxAeHr,M" Onpe4eJrr,rre Anfl, ga1ianr{oro cflrraBa:

a) xr,rrvrra.recKrafi cocraB Sas npu reMrreparypax 1500, 727 ,3000 C;
6) rconuuecrBo xaxAofi Sasu rpra KoMnarsofi reMrreparype;
n) crpyxrypHbre cocraBrrflrouue crrraBa [IpH xonasarnofi

reMrepaType.
Ounurure [peBparqeuvrfl, Koropbre coBepruarorcfl rtpu orrrycKe B

yrrrepoAucrofi crarrv. Kax rpr4 3ToM r{3MeHserc.fl crpyKTypa 14

csoficrea?

fiaftre cpaBHlrrenbHyro orIeHKy crpyKrypbr vr csofficrn
rroBepxHocTHoro cJro.f, Aelanefi [ocJre rleMeHTarlwr4 v\ a3oTprpoBa[rprff "

[afire orpeAerrerrue xpyrrKoMy r,r tsfl3KoMy pa3pyrxeHr.rro. Or KaKprx

SaxropoB 3aBr{cr,rr xapaKrep pa3pyueszs?
7 . Paccuorpnre xapaKTepHbre cocraBbr, orpyKTyphr kr csoficrea

4e$opurpyeMbrx MarHlreBbrx crrJraBoB. llpune4r.rre rrpuMepbr MapoK
14 p ex{I4Mbr HcrrolrrsyeMbrx yrtp orrHfl rorqr{x repMHr{ecKHX o 6p a6 o:ror< 

"

laiarc orpeAerreHr4e KpraTr{qecrofi 4e$opnra\w vr [pI,IBeAI{Te
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BAPI4AHT 17
l . O cnosl{ble rurlbl ruaseft nrrx 4e S er<ToB Kpr{craJrJrr,rqe cKoro crp o eurafl

METANJIOB.

2. OrmtsI'ITe cyrb Irpoqecca peKpvrcrurrru3arlrlpr" Kar< BJrr,rrer pa3Br.rrr4e
sToro IIp oqecca Ha cs ofi crn a xorloAHo4e S oprrnr4p oBaHHoro ueralla?

3. Bsr.reprure Meracra6ranrHyro Ar4arpaMMy xeJre3o-yrnepoA (cr.
pucynor). onuurure sasonrre rpeBparqeHHs B cnJraBe c
coAepxaHHeM yrnepoAa 0,2oA [pr4 oxna]KAeHrrr4. onpe4enr,rre Anfl
3anaHHofo cfrJraBa:

a) xuvrn.recrcuft cocraB Sas upu reMneparypax 1 147 , 7 50,1000 C;
6) r<onuuecrtso rcax4ofi $asrr npu 9000 C
n) crpyxrypHbre cocraBrrflrorrlr{e orrrraBa rpu r<ouuaruofi

reMrrepaType
4. Kax rory/qaroT xosxufi *ryryH? Ero crpoerrr4e, csoficrea u

HA3HAIIEHPIE"

5. Vxaxute pa3nl{qHble cuoco6rr 3aKaJrKr,r cTarrkr vr o6nacrn r4x
I4CIIOIIb3OBAHI4fl.

6" Vraxldre MapKI,I JIerI,IpoBaHHbrx ynyqmaeMbrx crareft. KaK enraser
xl4Mplqecruft cocraB craJlkr Ha [poKanr4BaeMocm u cnoftcrBa rrocJre
oKoHrrarelrsoft TepMr,rqecxofi o6pa6orr<u?

7. VItaNI4Te M ap Kvr Lr o 6nacru [pr4MeHeHr,rfl MeAHoHr,rKerretsbrx cilrraB oB.
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4.

5.

BAPI4AHT 18
1. fleSerrbl Kp]IcraJlrluqecKoro crpoeHprr MeraJrJroB r4 KaK oHra BJrr4flror

ua csoficrna?
OurErur,rre r{3MeneHr4.f, ronrofi (6nounofi) crpyKrypbr MerarrJroB,

rlpol4cxoArlrll4e B rlpoqecce xono4nofi rrrracrHqecxofi 4eoopna a\Lftr.
Kax orl4 pI3MeHeHI4fl BrrlaflIor Ha MexaHr,IqecKlae v Sr,rsrEuecnne
csoficrsa?
Buueprure Meracra6rznrnyro Ar{arpaMMy xrerre3o-yrnepoA (crur.
pr4cyHoK). Onrarur,rre $asoBbre rrpeBpauennfl. crrJrage c 3,0 o/o C rryn
oxflaxAe lavrvr. O np e4enrrre Anfl 3 aAaHHoro crrJraB a :

a) xranruqecrcufi cocraB $as npu reMneparypax I 147,800, 3000 c;
6) rolz.recrBo xaNAofi Sasrr npu 9500 C;
e) crpyrcrypHhre cocraBrrfl rorrlr4e crrJraBa [pr,r KoMsaruofi

TeMrrepaType
onnrurare [peBparq eukrfl. repeoxnalxAeHnoro aycreHr,rra B

3[DBTeKTOH4mOfi CTaJrr4 nprr HelpepbrBHoM oxJra]KAeHr,ru c
pa3nr,rqHbrMr{ cKopocrfl uu. Kaxrae rrpn sToM BO3Hr,rKarOT OTpyKTypu?
Yxaxure BJII,Iflt{I,Ie pa3[I4qHbrx Br.IAoB orlrycKa I{a MexaHl4rrecKl4e
csoficrsa cranefi 14 o6.uacru fipr4Mer{errr4fl pa3nr,rqHbrx Br{AoB
oTrrycKa.

YraNzre MapKI,I xap o crofi rux cralefi u o 6lacr vr vrx rrpuMeHe :aprx.

llo46epure MapKy JTerKoro crrJraBa Anrr r43roroBrreHr4fl
rrrraMrroBaHHbrx 4eraleft caMoJreTa. Ilpe4el [poqHocrr4 AoJrxeH
6rrrr He Hr4xre 900 MIIa. VraNrnre cocraB, TepMprqecKyro
o6pa6orKy, yAenssrrfi Bec, crpyKTypy u ceoficrBa crrJraBa"

6.

7.
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BAPITAHT 19
l.Kaxosa [pLIpoAa rpaHl4q 3epeH rronr{Kpr,rcraJrrrrrecKr4x MeraJrJroB r,r

6no.rHofi (vrosauunofi) crpyKrypn?
2. o6rscuure SusuuecKyro cyrrlHocrb rBrreHr,rfl nepnzuuofi v

co6nparemnofi peKpr,rcraurnu3ar6w xonoAHo4e$opnrrapoBagHoro
METAJIJIA.

3. Kar Brllrflror nernpyroque oneMeHTbr rra rronoxeur4e Kpr4Tr,rqecKHX
TOrreK Ar , A:, Mn , ycrofiuuBocrb rrepeoxnalxAeHrroro aycreuura?

4. Buueptzre Meracra6nnrnyro Ar4arpaMMy )KeJre3o-yrlepoA (crur"
pucyHorc). onuruure sasonue rpeBparq e]Flr4fl B CrrrraBe c
coAepxaHr4eM yrrrepoga 0,1 0/o up^ oxraxAeilkrkr. onpe4enr{Te An{
3AAAHHOfO CIIJIABA:

a) xunau'recruft cocraB Sas upu reMrrepaTypax r 600, 1000 c,
oBTeKTongr-oia;

6) xoluuecrBo xax4ofi Qasu upu 7500 C;
e) crpyrrypHbre cocTaBrr.f,rorque crrJraBa rrpr,r KoMnaruofi

reMrreparype"
5. O6rscHpITe, rrro raKoe [poKarrprBaeMocrb. Karue $axroprr BJrprflror

Ha [poKaJrraBaeMocTb Cralu?
6. y HeKoropblx nefupoBaHHbnx crarefi flocre ueMeHTalilrv pr3aKarrKra B

crpyKType II0BepxHocrHofo crro.f, rrpr4cyrcrByer noBhrrrreHrroe
KOJrr4qecrBO OCTarOrrHofo ayoreHr4Ta. ouuruure cuoco6rr
o6pa6orxra, Iro3BoJlf,rolql4e yMeHbrrrr,rrb KoJrr{qecTBo ocraror{Horo
aycTeHI,ITa.

7 . Bu6epure MapKy craJrvr, rpr4roAFryro Anff r43roroBrreHr{fl
MeAI4UI4HCKI4X I4HCTpyMeHTOB, KOTOpbre KpoMe rBepAocrH Aonx{r{br
o6naAarb Koppos[ouHofi crofirocrbro B Bore u cna6srx xr4MrrqecKprx
peareHTe--
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1.

2.

BAPI4AHT 20
Onuruure cyrrlHocrb MerilJrJrr{qecxofi cBfl3pr B

rloKalrldre 3aBl,Ict4Mocrb cgoficrg MeraJrJroB
gneKTporrpoBoAHocrr) or rrarra cBfl3rl.

O6r.qcHr,rre cyrrluocrb flBlrenzrfl
xonoAHo4e$opnar{poBaHHoro Mer€}JrJra. Kax
crpyKTypa, Suslauecxue kr MexaHurrecKr4e csoficrea
nosnpara?

3. Brrueprure Meracra6znuryro Ar4arpaMMy )Kene3o-yrnepoA (cr.
pucynolc). onuurure $a":onue rpeBparq e]Ht4fl B cnJraBe c
coAepxaHr{eM yfrrepoAa 5,0 o npra oxnarAeHr,rrr" onpe4eJrr4re Ant
3aAar{Hofo crrJraBa:

a) xurrnu.recxrfi cocraB $as rpu reMrreparypax 1250, 9000 c,
SBTEKTI,IUECXOfi;

6) rornuecrBo xaxAofi Sa^:sr upz 6000 C
n) crpyKTypHbre cocraBrr.f,rorrlrde c[JraBa flpu xousatrofi

reMrrepaType.
o6ocnyfire nrr6op reMrreparypbr Lr oxraxAaroqeft cpeAbr rrprl
3aKanKe craJII4 9XBf" Kalcosa crpyKTyp a u cnoircrBa craJrra rrocne
garalxu?

Bu6eprare MapKy cralrkr rnfl H3roToBJreHr4s [po,roJrbHbrx rrkrJr rro
AepeBy, yKalKr4Te pelKr{M repMHqeclcofi o6pa6offiu,
o6ecneqrEnaloulufi Mr{HrrManbHyro aesopnaarlr{ro. Kaxofi 6y4er
crpyKTypa v csoftctea rrocrte oKoHqarenrsofi TepMr{r{ecrcofi
o6pa6orr<n?

9evr orJll4qarorcq cTaJIIa: Cram 20 u A20? Vxaxrare r4x Ha3Harrer{r4e.
Vxaxure xl4Ml{qecxnfi 
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