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IHosicHuTEeNLHAA 3aNIUCKA

KOC npoMexyTouHOHl arrecraluu IpelHa3HAYeHbl [UIsl KOHTPOJII U OLEHKHU
00pa3oBaTeNbHBIX JIOCTHKEHUW CTYJICHTOB, OCBauWBarOmMX Yy4eOHyro aucruiumHy CI1.02
WMHoCTpaHHBIH SA3BIK B TPOGECCUOHATBHON 1EATEIILHOCTH.

KOC pazpaboransl B coorBerctBuu TpeboBanusmu OIIOIT CIIO mo crenuambHOCTH
15.02.04, xBamuduranuu TexHux no npou3eo0CmMey U OOCIYICUBAHUIO CHEYUATbHO2O
obopyodosanus u cucmem, y4€OHBIM TIJIAHOM TIO CIEIUAIBLHOCTH, pabodel mporpaMMoin yaeOHOH
JUCITUTUIAHBI.

YyeOHas TUCIMIUIMHA OCBAMBACTCS B TEUCHHUE 6 ceMecTpoB B 00beme 126 yacos.

KOC BxirouaeT KOHTPOJIbHBIE MaTepuaibl Il MPOBEACHUS MPOMEKYTOYHOM aTTeCTalluu B
dopme: nuddepeHITMPOBAaHHOTO 3a4eTa, SK3aMEHa.

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI O0yYaIOIIHICS TOKEH

ymemy:
— oOmrarbest (YCTHO U MUCBMEHHO) Ha MHOCTPAHHOM SI3bIKE Ha MPO(ECCUOHANBHBIE U
MOBCE/IHEBHBIE TEMBI;
- NepPeBOIUTh (CO  CIOBapéM) HWHOCTPAHHBICE TEKCThI  MPO(HECCHOHATHLHOM
HaIpaBJICHHOCTH;
— CaMOCTOSITENIbHO COBEPIIECHCTBOBATh YCTHYIO W MHCbMEHHYIO pe€4b, MOIOJHATH
CJIOBapHBIH 3arac.

3Hamb:
- nexcuyeckuit (1200 — 1400 nekcuyecKux €AMHMIL) U TPAMMATUYECKUNA MUHUMYM,
HEOOXOMUMBIA JJI1 4YTeHUsS U T1epeBoja (co cloBapéM) HHOCTPAHHBIX TEKCTOB
poeCCHOHAIBHON HAIIPaBJICHHOCTH.

B pesynbrare OCBOCHHMS JTUCHUIUIAHBI OOYYarONIMIICS JOJDKEH o0Jaaarh OOmUMHU
KOMITETEHIMSMHU:

OK 02. Hcrnonb3oBaThb COBpPEMEHHBIE CpEICTBAa IOWCKA, aHAIW3a W HMHTEPHpPETALUuU
uHpopMaluu, 1 UHPOPMAIMOHHBIE TEXHOJIOTUU JJISI BBIMOJHEHUS 3a7ad MpogecCHOHATbLHON
NesITeTTbHOCTH,

OK 03. IlnanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE NMPO(ECCHOHANBHOE U JIUYHOCTHOE
pa3BUTHE, MPEIIPUHIMATEIBCKYIO JEATEIBHOCTh B MPO(ECCHOHATBFHOU cdepe, MCIOIb30BaTh
3HaHUS 110 NMPaBOBOM U (PMHAHCOBOW I'PaMOTHOCTH B PAa3JIMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 06. [IIposBasATh TIpaxJaHCKO-NATPUOTHYECKYIO TO3UILHUI0, JI€MOHCTPUPOBAThH
OCO3HAHHOE TIOBEJICHWE Ha OCHOBE TPAIUIIMOHHBIX POCCHICKHX JTyXOBHO-HPAaBCTBEHHBIX
[IEHHOCTEH, B TOM YHCJIE C Y4ETOM TapMOHM3AallMd MEKHAIMOHAJIBHBIX M MEXPEIUTHO3HBIX
OTHOIIEHWA, IPUMEHSTh CTAHAPThl aHTUKOPPYITITUOHHOTO TTOBEICHHST,

OK 09. Ilonp3oBarbesi mpoecCHOHANBHOM JOKYMEHTAalMeld Ha TOCYIapCTBEHHOM U
MHOCTPAaHHOM SI3bIKAX.

I1K 1.1. OcymiecTBasTh MOJATOTOBKY pabouero Mecta u MHCTpyMEHTa K COOpKe M HacTpoiKe
paboTHI AeTaNel, y3/I0B B OJIOKOB CHEIUATBFHOTO 000PYI0BaHUS U CUCTEM



KoHTpPOJ/IbHO-01IeHOYHBIE CPeICTBA POMEKYTOYHOM aTTecTaluu

l. @opma NpPOMeKYTOYHOM aTTecTaluu: AU PepeHHPOBAHHBIN 3a4eT
Bapuant Ne 1
|.Cocmasbme u nanuwume npednosicenus, oopawas BHUMAHUE HA NPABUTLHBLI NOPIOOK CIL08.

Usually, listens, music, friend, to, the, my.

Rare, last, book, month, he, this, bought.

Records, ago, long, collected, he.

Football, he, played, ago, a year, every week.

Book, this, in, found, she, yesterday, bookshop, the.

arONE

Il. Buibepume npasunvHblil omeem u3 npeoiodCeHHbiX 8aAPUAHMOS.

1. What is the official language in Great Britain?
a) English; b) French; c) Chinese.
2. BigBenis ...
a) a clock; b) a famous name; c) an animal in the zoo;
3. The oldest part of London is ... .
a) The City; b) Westminster; ¢) East End.
4. What is the Tower of London now?
a) a prison; b) a museum; c) a fortress.
5. The name of the Palace where the Queen lives is ...
a) the Windsor palace ; b) the White House; c) the Buckingham Palace.
6. What is Queen’s name of UK?
a) Margaret Thatcher; b) Elisabeth 11; ¢) Ekaterina II;
7. What is the symbol of England?
a) the thistle; b) the daffodil; c) the rose.
8. What is the capital of Northern Ireland?
a) Belfast; b) Edinburgh; ¢) Cardiff.
9. What is the best and driest season in Britain?
a) spring; b) summer; c) autumn.
10.Northern Ireland became a part of the United Kingdom in ...
a)1956; b)1942;c) 1920

1. Boitbepume coomeemcmeyrouyio 8udospemeHuyto popmy enazona.

1.She .... anything now.

a) hasn’t read; b) isn’t being read; c¢) isn’t reading.

2. .... to him since you saw him last time?

a) have you spoken; b) you spoke; ¢) were you speaking.
3. When I .... home I’ll telephone you.

a) come; b) will come; ¢) has come.

4.1... to Paris for 2 years.

a) went; b) had been; ¢) haven’t been.

5.What time ... ?



a) begins the film; b) does begin the film; ¢) does the film begin.
IV.Bcmasvme apmuxau @, an, the, 20e neobxooumo:

1. My friend has ... car. ... car is broken now.

2. Tgot ... letter from my friend yesterday. ... letter was very long.
3. My sister will go to college ... next year.

4. In ... summer we go to ... Black Sea.

5. ... London is one of the biggest business centers in the world.
6. ... Peter's fatheris ... worker and we are ... students.

7.1like ... coffee and ...tea.

8. ... moon is bright this night.

9. What ... hardworking man he is!

10. This is ... most interesting book.

Bapuaunt Ne 2

I.Cocmasvme u nanuwiume npeonodicenuss, 00pawyas BHUMAHUE HA NPABUIbHBLU NOPAOOK CJIO8.

1. Learn, different, students, our, subjects.

2. Is, best, she, friend, my.

3. The, is, Russia, in, country, the largest, world.

4. Reading, is, my, of, best, daughter’s, fond, friend.
5. Family, neither, our, is, nor, or, small, big.

Il. Beibepume npasunvHulill omeem u3 NPedioHCeHHbIX 8aAPUAHMOB.

1. The name of the river in London is ...

a) The Volga; b) The Thames; ¢) The Nile.

2. London is more than ...

a) one thousand years old; b) two thousand years old; c) three thousand years old;
3. Who is the head of England?

a) the Queen; b) the tzar; c) the Princess;

4. Where can you see pelicans and ducks?

a) Hyde park; b) St. James’ park; c) Central park;

5. In what country do men wear skirts?

a) Norway ; b) England; c) Scotland.
6. England consists of...
a) five parts; b) four parts; c) three parts.



7. .... connects England and France.

a) North Sea; b) the British Isles; ¢) The English Channel.

8. What is the official name of Britain?

a) the United Kingdom; b) the United Kingdom of Great Britain and Northern Ireland;
c¢) Great Britain.

9. What is the capital of Wales?

a) Belfast; b) Edinburgh; c) Cardiff.

10. The heart of UK is.... .

a) Scotland; b) England; c) Wales.

1. Boibepume coomeemcmayowyro 6u008pemeHuyo popmy 2nazouda.

1.What time ... ?

a) begins the lesson; b) does begin the lesson; c) does the lesson begin.
2.1... to London for 2 years.

a) went; b) had been; c¢) haven’t been.

3. When I .... home I'll telephone you.

a) come; b) will come; ¢) has come.

4. .... to him since you saw him last time?

a) have you spoken; b) you spoke; ¢) were you speaking.

5.She .... anything now.

a) hasn’t read; b) isn’t being read; c¢) isn’t reading.

IV.Bcmasbme apmuxau @, an, the 2oe neobxooumo:
1. Itis ...lake. ... lake is deep.
2. Will you have ... cup of ... coffee?

3. ... spring begins in... March.

4. We shall go to ... theatre together with ... our friends.

5. Doyousee...sunin ... sky today?

6. Iwent to ... Ivanov’s, but they were not at.... home.

7. Whatis ... nearest way to ... Bolshoi Theatre?

8. ... butter and ....cheese are made of .... milk.

9. Is your car made of ... steel or ... plastic? - It's made of steel.
10. This is ... equipment. .... equipment is new.



ITAJIOHELI OTBETOB

Bapmuanr 1

l.

1. My friend usually listens to the music.

2. Last month he bought this rare book.

3. He collected records long ago.

4. A year ago he played football every week.

5. She found this book in the bookshop yesterday.

.
1) a;2)a;3)a;4)c;5)c;6)b; 7)c; 8)a;9)a; 10) c.

.
1)c; 2) a;3) a;4) c; 5) c.

V.
1) a; the; 20) a; the; 3) -;4) -, the; 5)-;6)-.,a, -;7)-,-; 8)the;9)a; 10) the.

Bapuanr 2
l.

1. Our students learn different subjects.

2. She is my best friend.

3. Russia is the largest country in the world.

4. My daughter’s best friend is fond of reading.
5. Our family is neither big nor small.

1.

1b; 2) a; 3) a; 4) b; 5) ¢; 6) b; 7) c; 8) b; 9) b; 10) b.
I1.

1)c; 2)c; 3)a; 4) a; 5) c.

V.

IV:1)a,the; 2)a,-; 3)—,-;4)the, -; 5)the, the; 6) the, - ; 7) the, the; 8) -, -, -; 9)
the

) -; 10) a.,



Kpurepun onenuBanus:
[TpomeskyTouHas arTecTanus BbICTABIAETCS C yYETOM TEKYIIHUX OLCHOK.

OueHuBaHNe MepeBoJa TEKCTA

Ounenka «5» KomMmyHUKaTHBHas 3amada pelieHa, COOIIOJEHBI OCHOBHBIC IpaBHIIA
oopmieHHs TEKCTa, OYEHb HE3HAUYUTENBHOE KOJIUYECTBO OpQorpaduueckux U JEKCHKO-
rpaMMaTHYeCKUX NOrpemHocTeil. JIornuHoe M mocienoBaTeNbHOE M3JIOKEHHE MaTepuana ¢
JIeIeHHEM TeKCTa Ha a03allbl.

[TpaBuibHOE MCHONB30BAaHUE PA3IUYHBIX CPEJCTB IE€peladyM JIOTHYECKOH CBSI3U MEXIy
OTJEJIbHBIMU YaCTSMH TEKCTa.

CryneHT mokasan 3HaHue OOJBLIOrO 3amaca JEKCMKM U YCIEUIHO HCIOJb30Ball €e ¢
Y4€TOM HOpPM HMHOCTpPaHHOTo si3blka. [Ipakthuecku Her ommubok. CoOironaeTcss MpaBUIIbHBIN
nopsiiok cioB. [Ipu mcnosnp3oBaHWU OoJiee CIIOKHBIX KOHCTPYKIMK JOIYCTHMO HeOOoIbIIoe
KOJINYECTBO OIIMOOK, KOTOpPBIE HE HAPYIIAIOT MOHUMaHue TeKcTa. [lourn Het opdorpaduiecknx
omn6ok. CoOoaeTcst IeeHue TEKCTa Ha MpeuIoskeHus. ViMeromuyecss HeTOYHOCTH He MEIIAI0T
MOHUMaHHIO TEKCTA.

Ounenka «4» KommyHuKaTHBHas 3a7aya pelleHa, HO JIEKCUKO-TPaMMaTHUYECKUE
HOTPEIIHOCTH, B TOM YHCIE BBIXOAAIIMX 3a 0a30BbIi YpOBEHb, MPENATCTBYIOT MOHMMAHUIO.
MpIcin U310KEHbI B OCHOBHOM JIOTUYHO. JIONYCTHMBI OT/AEIbHbIE HEAOCTATKU IPU JEICHUU
TEeKCTa Ha ab3albl W IpPHU MCIOJIb30BAHUU CPEACTB IEpelauyd JIOTMUECKOW CBA3M MEXAY
OTJENFHBIMU YacTsIMH TEKCTa WM B (opmaTe muchMa. VCmonp30Bajcs TOCTATOYHBIN 00beM
JIEKCHKH, JIOIyCKasi OTJeNIbHbIe HETOYHOCTH B YIOTPEOJICHUH CJIOB HJIM OTPaHWYEHHBIN 3arac
CJI0B, HO 2(()EeKTUBHO M MPABHIHHO, C YYETOM HOPM aHTJIMUCKOTO si3bIKa. B pabote nmeercs psijg
rpaMMaTHYEeCKUX OMIMOOK, HE MPEIMATCTBYIOMINX MOHUMAHHUIO TeKCTa. J[OMyCTHMO HECKOJIBKO
opdorpaduyeckux omMOOK, KOTOPbIE HE 3aTPYIHSAIOT TIOHUMaHUE TEKCTa.

Onenka «3» KoMMyHUKaTHBHas 3ajjadya pelieHa, HO S3bIKOBbIE MOTPELUIHOCTH, B TOM
qucie MpU MPUMEHEHHH S3bIKOBBIX CPEJICTB, COCTABIISIIOIIUX 0a30BbIi YPOBEHb, NPENATCTBYIOT
NOHUMaHMIO TeKCTa. MBICAM He BCerja H3JI0KEHbl JIOTHYHO. JledeHue Tekcra Ha ab3alibl
HEIOCTaTOYHO TOCIIEI0BATENBHO WK BOOOIIE OTCYyTCTBYeT. OmMOKH B MCTIOB30BaHUH CPEJICTB
nepeaayn JOTHYECKON CBS3H MEXIY OTAEIBHBIMH YacTsIMH TeKcTa. MHOTO ommoboK B opmare
nucbMa. CTYAEHT HCIONB30BAJI OTpaHUYEHHBIN 3amac cloB, HE Bcerga coOiromas HOPMBI
WHOCTPAaHHOTO s3bIka. B paGore mmbO dYacTo BCTPEUAIOTCS TpaMMATHYECKHE OIINOKH
AIIEMEHTAPHOTO YPOBHS, JIMOO OMIMOKH HEMHOTOUYUCIICHHBI, HO TaK CEPhEe3HBI, YTO 3aTPYTHSIIOT
NoHMMaHue TekcTa. VMmeroTcss MHorume omuOkd, opdorpaduyeckue U MYHKTYal[MOHHBIE,
HEKOTOPbIE€ U3 HUX MOTYT IPUBOJUTH K HEIOHUMAHUIO TEKCTA.

Ounenka «2» KoMmMmyHukatuBHas 3a1a4a He perieHa. OTCyTCTBYET JIOTHKa B IIOCTPOSHUHU
BbICKa3bIBaHUA. He mcrmonb3yroTcsi cpeicTBa Mepegaud JIOTMYECKOM CBS3U MEXIY YacTAMHU
tekcta. @opMar nucekma He cobmomaercs. CTyIEeHT HE CMOT TPABWIIBHO HCIOJIh30BAaTh CBOM
JIEKCHUYECKHUH 3amac Uil BRIPOKEHHS] CBOMX MBICTICH WM HE 00agaeT HeoOXOAUMBIM 3aIlacoM
cinoB. I'pammarnueckue mpasuia He coOmrogaroTcs. [IpaBuna opdorpaduu U MyHKTyaluu He
COOIrOTar0TCA.



Oue}mBaHne OTBE€TOB HA BONIPOCHI:

5-moHMMaHKe BOIPOCA, CMBICIIOBOE COOTBETCTBHE OTBETA BOIIPOCY, PAa3BEPHYTOCTh U
APTrYMCHTUPOBAHHOCTL OTBETA, €TI0 JICKCUYCCKAA, T paMMAaTHYCCKas MMPaBUJIbHOCTb

4- COOTBETCTBHE HOpMaM MOCTPOCHUA OTBETA, JOMMYIICHLI HC3HAYUTCIIbHBIC OIIMOKH B
T'paMMAaTHKE, HC ITOJIHOCTBIO AaHa pa3BCPHYTOCTH OTBCTA

3- BOIIPOC MOHAT YaCTUYHO, IIPHU OTBETC YaCTO BCTPCHANOTCA I'PAMMATUUICCKHUC OIIMOKHU
9JICMCHTApPHOI'0 YPOBHS, HCT Pa3BCPHYTOI'O OTBCTA

2- HET TMOHUMaHHUS BONPOCA, OTCYTCTBYET CMBICIIOBO€ COOTBETCTBHE OTBETa BOIPOCY,
Pa3BEpHYTOCTh M AapPryMEHTHPOBAHHOCTh OTBETAa, €ro JIEKCHMYecKas, TrpaMMaThyeckas u
MH(OPMATUBHOCTD U JIOTUYHOCTH COOOLIICHHUSI.



Il.  ®opma urorosoii arrecTanuu: 3K3amMeH.

DK3aMeH MPOBOAMTCS B yCTHO-NIMCHbMEHHOH (popme 1o Ouseram. B kaxkaplil Ouier BXOIIT
CIICIYIOIIHE 3a/1aHHSL:

1. BrInonHeHHe TPaMMaTHYECKOrO TECTA.

2. Yrenwue, nepeBo] npodeccHoHaANbHO-OPUEHTHPOBAHHOTO TEKCTA.

3. AHHOTaIys K TEKCTy

IK3aMeHAIMOHHEIE OHJIEThI
Buaer Nel
1. BelnosHeHHE rpaMMaTHYECKOTO TECTA.
2. Yrenue, nepeBo mpodhecCuoHaILHO-OpHEHTUPOBaHHOTO TekcTa. (ITpunoxenue 1)
3.AHHOTAIMS K TEKCTY
Buaer Ne2
1. BelnosiHeHHE rpaMMaTHYECKOT O TECTA.
2. Yrenwue, nmepeBo/] npohecCHOHAbHO-OpUEHTHPOBaHHOTO TekcTa. ([Ipunoxenne 2)
3.AHHOTAIMS K TEKCTY
Buaer Ne3
1. BelnosiHeHHE rpaMMaTHYECKOT O TECTA.
2. YreHnwue, mepeBo, OTBETHI HA BOIIPOCH! MPO(ECCHOHATBHO-OPHEHTHPOBAHHOTO TEKCTA
3.AHHOTAIMS K TEKCTY (ITpunoxxenue 3)
Buier Ne4
1. BelnosiHeHHE rpaMMaTHYECKOT O TECTA.
2. YreHue, nepeBos npodeccuoHanbHO-opueHTHpoBaHHOTro Tekcra (IIpunoxenue 4)
3.AHHOTAIMS K TEKCTY
buaer NeS
1. BeinosnHeHHe rpaMMaTHYECKOT O TECTa.
2. YreHnue, nepeBos mpodheccuoHanbHO-0pueHTHpoBaHHOTO TekcTa ([Ipunoxenue 5)
3.AHHOTAIMS K TEKCTY
Buaer Ne6
1. BelnosnHeHHe rpaMMaTHYECKOTO TECTa.
2. YreHue, nepeBos MpodeccuoHanbHO-opueHTHpoBaHHOTro TekcTa (IIpunoxenue 6)
3.AHHOTAIMS K TEKCTY
buaer Ne7
1. BelnosnHeHHe rpaMMaTHYECKOTO TECTa.
2. Yrenue, nepeBos npodeccnoHaabHO-0pueHTHpOBaHHOTO TekcTa ([Tpunoxenue 7)
3.AHHOTAIMS K TEKCTY
Buier Ne§
1. BeimonHeHUe rpaMMaTHYECKOrO TECTA.
2. Yrenue, nepeBos mpodeccuoHanbHO-opueHTHpoBaHHOTO TekcTa ([Ipunoxkenue §)
3.AHHOTAIMS K TEKCTY
Buier Ne9
1. BeimonHeHUe rpaMMaTHYECKOrO TECTA.
2. Yrenue, nepeBos npodheccuoHaIbHO-0pUeHTHpOBaHHOTO TekcTa ([Tpunoxenue 9)
3.AHHOTaLUA K TEKCTY.
Bbuser Nel(
1. BeinmonHeHUe rpaMMaTHYECKOrO TECTA.
2. Urenwue, nepeBoj nmpodeccuoHaabHo-opueHTupoBaHHoro Tekcra (IIpunoxenue 10)
3.AHHOTAIMS K TEKCTY
buier Nell
1. BeinmonHeHNe rpaMMaTHYECKOrO TECTA.
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2. Yrenue, mepeBo mpodheccunoHanbsHO-0prHeHTUPOBaHHOTO TekcTa ([Ipunoxkenue 11)
3.AHHOTAIMS K TEKCTY

Buaer Nel2

1. BelnosHeHHE rpaMMaTHYECKOTO TECTA.

2. Yrenue, nepeBoj; npodeccnoHanbHO-OprueHTHpoBaHHOTO TekcTa ([Ipunoxenue 12)
3.AHHOTAIMS K TEKCTY

Bunaer Nel3

1. BeinosiHeHHE rpaMMaTHYECKOT O TECTA.

2. Yrenue, mepeBo mpodeccHoHaANbHO-opueHTHpoBaHHOTO TekcTa ([Ipunoxenue 13)
3.AHHOTAIMS K TEKCTY.

Buaer Nel4

1. BelnosiHeHHE rpaMMaTHYECKOTO TECTA.

2. Yrenue, nepeBo/ npodheccuoHalbHO-OpueHTHpoBaHHOTO TekcTa (IIpunoskenue 14)
3.AHHOTAIMS K TEKCTY

Buaer Nel5

1. BblnosgHeHHe rpaMMaTHYECKOrO TECTA.

2. Yrenue, nepeBo/ npoheccuoHaibHO-OpueHTHpoBaHHOTO TekcTa ([Ipunokenue 15)
3.AHHOTAIMS K TEKCTY.

IMpuaoxennsi Kk Onjieram

buner 1 (npuioxenne 1)

1.

1. Harry never ... to work by bus.
a) Go

b) Do goes

c) Does

d) Goes

2. She ... chocolate.

a) Likes not

b) Not like

c¢) Don’t like
d) Doesn’t like
3. We always ... to bed early.

a) Goes

b) Doesn’t go

¢) Go

d) Does

4. Mary ... a lot last year.
a) Travelled

b) Travels

c) Travelling

d) Did travel

5. Mum ... any gifts yesterday.
a) Brought not

b) Didn’t bring

c¢) Doesn’t bring

11



d) Didn’t brought

6. Where ... this kitten?

a) Did you find

b) You did find

¢) Found you

d) Did you found

7. What flat ... in ?

a) Did she lived

b) Does she live

¢) Did she lives

d) Does she lived

8. Ann ... at home last Sunday, she went to a party.

a) Didn’t stayed

b) Didn’t stays

¢) Didn’t stay

d) Did stay not

9. How is Mary? ... her on Monday?

a) Was you see

b) Did you see

c¢) Do you see

d) Are you see

10. My friend and I ... to read English books.

a) Like

b) Likes

¢) Doesn’t like

d) Didn’t liked

2. Metals
Metals are materials most widely used in industry because of their properties. The study of the

production and properties of metals is known as metallurgy.

The separation between the atoms in metals is small, so most metals are dense. The atoms are
arranged regularly and can slide over each other. That is why metals are malleable (can be
deformed and bent without fracture) and ductile (can be drawn into wire). Metals vary greatly in
their properties. For example, lead is soft and can be bent by hand, while iron can only be worked
by hammering at red heat.

The regular arrangement of atoms in metals gives them a crystalline structure. Irregular crystals
are called grains. The properties of the metals depend on the size, shape, orientation, and
composition of these grains. In general, a metal with small grains will be harder and stronger than
one with coarse grains.

Heat treatment controls the nature of the grains and their size in the metal. Small amounts of
other metals (less than | per cent) are often added to a pure metal. This is called alloying

(meruposanme) and it changes the grain structure and properties of metals.
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All metals can be formed by drawing, rolling, hammering and extrusion, but some require hot-
working. Metals are subject to metal fatigue and to creep (the slow increase in length under stress)
causing deformation and failure. Both effects are taken into account by engineers when designing,
for example, airplanes, gas-turbines, and pressure vessels for high-temperature chemical

processes. Metals can be worked using machine-tools.

Buuner 2 (npujioxenne 2)

1.

1. My grandmother ... a teacher.
a) Am

b) Is

c) Are

d) Will

2.You ... nine years old.

a) Am

b) Is

c) Are

d) Will

3. Ann ... got two brothers.
a) ls

b) Have

c) Has

d) Are

4. ... you got a pen?

a) Are

b) Have

c) Has

d) Is

5.1t ... very cold yesterday.
a)ls

b) Was

c) Were

d) Will be

6. They ... pupils in 1990.
a) Are

b) Were

¢) Will be

d) Was

7. ... you be at the party tomorrow?
a) Are

b) Did

c) Will

d) Have
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8. We ... very late for the concert.

a) Was

b) Will be

c)ls

d) Did

9. Jane ... a birthday party last Monday.

a) Had

b) Will have

c) Was

d) Has

10. Mary ... her breakfast at seven.

a) Have

b) Was

c) Has

d) Is

2. General overview of materials and their structure
The properties of materials are sometimes referred to as structure-sensitive, as compared to

structure-insensitive properties. In this case structure-insensitive properties include the traditional
physical properties: electrical and thermal conductivity, specific heat, density, and magnetic and
optical properties. The structure-sensitive properties include the tensile and yield strength,
hardness, and impact, creep, and fatigue resistance. It is recognized that some sources maintain
that hardness is not a true mechanical property, because it varies somewhat with the characteristics
of the indentor and therefore is a technological test. It is well known that other mechanical
properties vary significantly with rate of loading, temperature, geometry of notch in impact testing,
and the size and geometry of the test specimen. In that sense all mechanical tests of material
properties are technological tests.

Furthermore, since reported test values of materials properties are statistical averages, a
commercial material frequently has a tolerance band of +5 percent or more deviation from a given
published value. In the solid state, materials can be classified as metals, polymers, ceramics, and
composites. Any particular material can be described by its behavior when subjected to external
conditions. Thus, when it is loaded under known conditions of direction, magnitude, rate, and
environment, the resulting responses are called mechanical properties.

There are many possible complex interrelationships among the internal structure of a material
and its service performance. Mechanical properties such as yield strength, impact strength,
hardness, creep, and fatigue resistance are strongly structure-sensitive, i.e., they depend upon the
arrangement of the atoms in the crystal lattice and on any imperfections in that arrangement,

whereas the physical properties are less strucure-sensitive.
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Buner 3 (npuiioxenne 3)

1.
1. They ... for us near the door.

a) Are waiting

b) Waits

c) Is waiting

d) Am waiting

2. Harry ... television every day.
a) Is watching

b) Watch

c) Watches

d) Are watching

3. What ... in the room now?
a) They are doing

b) Are they doing

¢) Do they do

d) They do

4. Ann ... French at all.

a) Isn’t speaking

b) Not speaks

c¢) Doesn’t speaking

d) Doesn’t speak

5. Mr. Scott ... German to Ann at the moment.

a) Speaks

b) Is speaking

c) Are speaking

d) speaking

6. 1 am busy now. | ... to the radio.
a) Am listening

b) Listen

¢) Am listen

d) Listening

7. They ... to the seaside every summer.
a) Are going

b) Goes

c) Go

d) Is going

8. No, I ... the newspaper at the moment.
a) Am not reading

b) Don’t read

¢) Don’t reading

d) I am reading

9. No, she ... in this house.

a) Isn’t live
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b) Don’t live

c¢) Doesn't live

d) Lives not

10. Where ... he is from?
a) Are you thinking

b) Do you think

c) Are you think

d) You don’t think

2. Physical Properties of Materials
In studying the general structure of materials, one may consider three groupings: first, atomic
structure, electronic configuration, bonding forces, and the arrangement of the aggregations of
atoms; second, the physical aspect of materials, including properties such as electrical and thermal
conductivity, specific heat, and magnetism; and third, their macroscopic properties, such as their
mechanical behavior under load, which can be explained in terms of impurities and imperfections
in the lattice structure and the procedures used to modify that behavior. In the selection of materials
for industrial applications, many engineers normally refer to their average macroscopic properties,
as determined by engineering tests, and are seldom concerned with microscopic considerations.
Others, because of their specialty or the nature of their positions, have to deal with microscopic
properties.
The average properties of materials are those involving matter in bulk with its flaws, variations

in composition, and variations in density that are caused by manufacturing fluctuations.
Microscopic properties pertain to atoms, molecules, and their interactions. These aspects of
materials are studied for their direct applicability to industrial problems and also so that possible
properties in the development of new materials can be estimated. In order not to become confused
by apparently contradictory concepts when dealing with the relationships between the microscopic
aspects of matter and the average properties of materials, it is wise to consider the principles that
account for the nature of matter at the different levels of our awareness. These levels are the
commonplace, the extremely small, and the extremely large. The commonplace level deals with
the average properties already mentioned, and the principles involved are those set forth by

classical physics.

buuier 2 (mpuio:kenue 2)

1.

1. My grandmother ... a teacher.
a) Am

b) Is

c) Are

d) will

2.You ... nine years old.
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a) Am

b) Is

c) Are

d) Will

3. Ann ... got two brothers.

a)ls

b) Have

c) Has

d) Are

4. ... you got a pen?

a) Are

b) Have

c) Has

d) Is

5.1t ... very cold yesterday.

a) ls

b) Was

c) Were

d) Will be

6. They ... pupils in 1990.

a) Are

b) Were

c) Will be

d) Was

7. ... you be at the party tomorrow?
a) Are

b) Did

c) Will

d) Have

8. We ... very late for the concert.
a) Was

b) Will be

c)ls

d) Did

9. Jane ... a birthday party last Monday.
a) Had

b) Will have

c) Was

d) Has

10. Mary ... her breakfast at seven.
a) Have

b) Was

c) Has

d) Is

2. General overview of materials and their structure
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The properties of materials are sometimes referred to as structure-sensitive, as compared to
structure-insensitive properties. In this case structure-insensitive properties include the traditional
physical properties: electrical and thermal conductivity, specific heat, density, and magnetic and
optical properties. The structure-sensitive properties include the tensile and yield strength,
hardness, and impact, creep, and fatigue resistance. It is recognized that some sources maintain
that hardness is not a true mechanical property, because it varies somewhat with the characteristics
of the indentor and therefore is a technological test. It is well known that other mechanical
properties vary significantly with rate of loading, temperature, geometry of notch in impact testing,
and the size and geometry of the test specimen. In that sense all mechanical tests of material
properties are technological tests.

Furthermore, since reported test values of materials properties are statistical averages, a
commercial material frequently has a tolerance band of +5 percent or more deviation from a given
published value. In the solid state, materials can be classified as metals, polymers, ceramics, and
composites. Any particular material can be described by its behavior when subjected to external
conditions. Thus, when it is loaded under known conditions of direction, magnitude, rate, and
environment, the resulting responses are called mechanical properties.

There are many possible complex interrelationships among the internal structure of a material
and its service performance. Mechanical properties such as yield strength, impact strength,
hardness, creep, and fatigue resistance are strongly structure-sensitive, i.e., they depend upon the
arrangement of the atoms in the crystal lattice and on any imperfections in that arrangement,

whereas the physical properties are less strucure-sensitive.

buuier 3 (mpujosxkenue 3)

1.
1. They ... for us near the door.

a) Are waiting

b) Waits

c) Is waiting

d) Am waiting

2. Harry ... television every day.
a) Is watching

b) Watch

¢) Watches

d) Are watching

3. What ... in the room now?
a) They are doing

b) Are they doing
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¢) Do they do

d) They do

4. Ann ... French at all.

a) Isn’t speaking

b) Not speaks

c¢) Doesn’t speaking

d) Doesn’t speak

5. Mr. Scott ... German to Ann at the moment.
a) Speaks

b) Is speaking

c) Are speaking

d) speaking

6. 1 am busy now. | ... to the radio.
a) Am listening

b) Listen

c) Am listen

d) Listening

7. They ... to the seaside every summer.
a) Are going

b) Goes

¢) Go

d) Is going

8. No, I ... the newspaper at the moment.
a) Am not reading

b) Don’t read

¢) Don’t reading

d) I am reading

9. No, she ... in this house.

a) Isn’t live

b) Don’t live

c) Doesn't live

d) Lives not

10. Where ... he is from?

a) Are you thinking

b) Do you think

c) Are you think

d) You don’t think

2. Physical Properties of Materials

In studying the general structure of materials, one may consider three groupings: first, atomic
structure, electronic configuration, bonding forces, and the arrangement of the aggregations of
atoms; second, the physical aspect of materials, including properties such as electrical and thermal
conductivity, specific heat, and magnetism; and third, their macroscopic properties, such as their
mechanical behavior under load, which can be explained in terms of impurities and imperfections
in the lattice structure and the procedures used to modify that behavior. In the selection of materials
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for industrial applications, many engineers normally refer to their average macroscopic properties,
as determined by engineering tests, and are seldom concerned with microscopic considerations.
Others, because of their specialty or the nature of their positions, have to deal with microscopic
properties.

The average properties of materials are those involving matter in bulk with its flaws, variations

in composition, and variations in density that are caused by manufacturing fluctuations.
Microscopic properties pertain to atoms, molecules, and their interactions. These aspects of
materials are studied for their direct applicability to industrial problems and also so that possible
properties in the development of new materials can be estimated. In order not to become confused
by apparently contradictory concepts when dealing with the relationships between the microscopic
aspects of matter and the average properties of materials, it is wise to consider the principles that
account for the nature of matter at the different levels of our awareness. These levels are the
commonplace, the extremely small, and the extremely large. The commonplace level deals with
the average properties already mentioned, and the principles involved are those set forth by

classical physics.

Buner 2 (mpuiioxenue 2)

1.

1. My grandmother ... a teacher.
a) Am

b) Is

c) Are

d) Will

2.You ... nine years old.

a) Am

b) Is

c) Are

d) Will

3. Ann ... got two brothers.
a) ls

b) Have

c) Has

d) Are

4. ... you got a pen?

a) Are

b) Have

c) Has

d) Is

5.1t ... very cold yesterday.
a)ls
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b) Was

c) Were

d) Will be

6. They ... pupils in 1990.

a) Are

b) Were

c¢) Will be

d) Was

7. ... you be at the party tomorrow?

a) Are

b) Did

c) Will

d) Have

8. We ... very late for the concert.

a) Was

b) Will be

c)ls

d) Did

9. Jane ... a birthday party last Monday.

a) Had

b) Will have

c) Was

d) Has

10. Mary ... her breakfast at seven.

a) Have

b) Was

c) Has

d) Is

2. General overview of materials and their structure
The properties of materials are sometimes referred to as structure-sensitive, as compared to

structure-insensitive properties. In this case structure-insensitive properties include the traditional
physical properties: electrical and thermal conductivity, specific heat, density, and magnetic and
optical properties. The structure-sensitive properties include the tensile and yield strength,
hardness, and impact, creep, and fatigue resistance. It is recognized that some sources maintain
that hardness is not a true mechanical property, because it varies somewhat with the characteristics
of the indentor and therefore is a technological test. It is well known that other mechanical
properties vary significantly with rate of loading, temperature, geometry of notch in impact testing,
and the size and geometry of the test specimen. In that sense all mechanical tests of material
properties are technological tests.

Furthermore, since reported test values of materials properties are statistical averages, a
commercial material frequently has a tolerance band of £5 percent or more deviation from a given

published value. In the solid state, materials can be classified as metals, polymers, ceramics, and
21



composites. Any particular material can be described by its behavior when subjected to external
conditions. Thus, when it is loaded under known conditions of direction, magnitude, rate, and
environment, the resulting responses are called mechanical properties.

There are many possible complex interrelationships among the internal structure of a material
and its service performance. Mechanical properties such as yield strength, impact strength,
hardness, creep, and fatigue resistance are strongly structure-sensitive, i.e., they depend upon the
arrangement of the atoms in the crystal lattice and on any imperfections in that arrangement,

whereas the physical properties are less strucure-sensitive.

buner 3 (npuioxenne 3)

1.
1. They ... for us near the door.

a) Are waiting

b) Waits

c) Is waiting

d) Am waiting

2. Harry ... television every day.
a) Is watching

b) Watch

c) Watches

d) Are watching

3. What ... in the room now?

a) They are doing

b) Are they doing

¢) Do they do

d) They do

4. Ann ... French at all.

a) Isn’t speaking

b) Not speaks

c¢) Doesn’t speaking

d) Doesn’t speak

5. Mr. Scott ... German to Ann at the moment.
a) Speaks

b) Is speaking

c) Are speaking

d) speaking

6. 1 am busy now. | ... to the radio.
a) Am listening

b) Listen

c) Am listen

d) Listening
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7. They ... to the seaside every summer.
a) Are going

b) Goes

¢) Go

d) Is going

8. No, I ... the newspaper at the moment.
a) Am not reading

b) Don’t read

¢) Don’t reading

d) I am reading

9. No, she ... in this house.

a) Isn’t live

b) Don’t live

c) Doesn't live

d) Lives not

10. Where ... he is from?

a) Are you thinking

b) Do you think

c) Are you think

d) You don’t think

2. Physical Properties of Materials
In studying the general structure of materials, one may consider three groupings: first, atomic
structure, electronic configuration, bonding forces, and the arrangement of the aggregations of
atoms; second, the physical aspect of materials, including properties such as electrical and thermal
conductivity, specific heat, and magnetism; and third, their macroscopic properties, such as their
mechanical behavior under load, which can be explained in terms of impurities and imperfections
in the lattice structure and the procedures used to modify that behavior. In the selection of materials
for industrial applications, many engineers normally refer to their average macroscopic properties,
as determined by engineering tests, and are seldom concerned with microscopic considerations.
Others, because of their specialty or the nature of their positions, have to deal with microscopic
properties.
The average properties of materials are those involving matter in bulk with its flaws, variations

in composition, and variations in density that are caused by manufacturing fluctuations.
Microscopic properties pertain to atoms, molecules, and their interactions. These aspects of
materials are studied for their direct applicability to industrial problems and also so that possible
properties in the development of new materials can be estimated. In order not to become confused
by apparently contradictory concepts when dealing with the relationships between the microscopic
aspects of matter and the average properties of materials, it is wise to consider the principles that
account for the nature of matter at the different levels of our awareness. These levels are the

commonplace, the extremely small, and the extremely large. The commonplace level deals with
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the average properties already mentioned, and the principles involved are those set forth by

classical physics.

Bbuner 4 (npuioxenue 4)

1.
1. Mum is in the kitchen. She ... a cake.

a) Makes

b) Make

c) Is making

d) Making

2. lusually ... to work, but today I ... because my car is broken.
a) Drive, am walking

b) Am driving, walk

c) Drive, walk

d) Am driving, am walking

3. What ...? — He’s a doctor.

a) Your father does

b) Your father does do

c) Does your father

d) Does your father do

4. What language ... at the moment?

a) Is she speaking

b) She is speaking

c) Does she speak

d) She speaks

5. Yes, we ... to the cinema, but not very often.
a) Go

b) Goes

c) Are going

d) Don’t go

6. Why ... here all alone? Where are your friends?
a) Do you sit

b) You are sitting

c) Are you sitting

d) You sit

7. At the moment we ... over the capital of our country.
a) Is flying

b) Are flying

c) Flies

d) Fly

8. Our teacher ... when pupils come late.

a) Doesn’t like

b) Not like
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c) Likes not
d) Don’t like
9. Where is Jim? — He ... in the garden.
a) Working
b) Works
c) Work
d) Is working
10. How many newspapers ... every day?
a) You buy
b) Do you buy
c) Are you buying
d) You are buying
2. Mechanical properties of materials

Designers and engineers are usually more interested in the behavior of materials under load
or when in a magnetic field than in why they behave as they do. Yet the better one understands the
nature of materials and the reasons for their physical and mechanical properties the more quickly
and wisely will he/she be able to choose the proper material for a given design. Generally, a
material property is the measured magnitude of its response to a standard test performed according
to a standard procedure in a given environment. In engineering materials the loads are mechanical
or physical in nature and the properties are recorded in handbooks or, for new materials, are made
available by the supplier. Frequently such information is tabulated for room-temperature
conditions only, so when the actual service conditions are at subfreezing or elevated temperatures,
more information is needed. All materials have properties that designers must use to their best
advantage.
The following terms describe these properties: Ductility is a softness present in some materials,
such as copper and aluminum, that permits them to be formed by stretching (drawing) or
hammering without breaking. Wire is made of ductile materials that can be drawn through a die.
Brittleness is a characteristic of metals that will not stretch without breaking, such as cast irons
and hardened steels. Malleability is the ability of a metal to be rolled or hammered without
breaking. Hardness is the ability of a metal to resist being dented when it receives a blow.
Toughness is the property of being resistant to cracking and breaking while remaining malleable.

Elasticity is the ability of a metal to return to its original shape after being bent or stretched.

Buner 5 (mpuioxenue 5)

1.
1. They ... areal tiger in the zoo.
a) Have saw

b) Have seen
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c) Has saw

d) Has seen

2. When ... this wonderful hat?

a) Did you buy

b) Did you bought

¢) Have you bought

d) Have you buy

3. Mary ... a lot of mistakes in her test.
a) Have make

b) Has make

¢) Have made

d) Has made

4. What ... at school yesterday?

a) Did you do

b) Have you done

c¢) Did you

d) Have you do

5. They ... their homework on time.
a) Have usually done

b) Have done usually

c) Usually do

d) Do usually

6. ... to many countries of the world?
a) Was Andrea

b) Has Andrea been

c) Have Andrea been

d) Has Andrea be

7. ... that programme on TV today?
a) Did you watch

b) Did watch you

¢) Have you watched

d) Have watched you

8. Where ... all this time?

a) Did you be

b) You were

) Have you been

d) You have been

9.1... such tall buildings as in New York.
a) Never saw

b) Never did see

¢) Never have seen

d) Have never seen

10. Mr. Jones ... all of us to his birthday party.
a) Has invite

b) Has invited
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) Have invite
d) Have invited

2. Creep, stress rupture and strain hardening
As metals are  exposed to temperatures within 40 percent of their absolute melting point,

they begin to elongate continuously at low constant load (stresses beyond the proportional limit).
A typical creep curve is a plot of the elongation against time of a wire subjected to a tensile load
at a given temperature (Fig. 2.25). Creep is explained in terms of the interplay between range from
20,000 Ib/in. 2 for certain gray irons to 280,000 Ib/in.2 or more for particular alloy steels. The
usable range of temperature for steel ranges from —460°F to almost 2000°F for specific stainless
steels. Aluminum alloys can withstand temperatures from 300 to 500°F, and some titanium-
reinforced polymers are useful up to 400 to 900°F, but the vast majority are good only to 200°F.
Hardness is the most difficult property to use for making valid comparisons, because the
deformation of plastics and elastomers under an indentor is different from that of metals. As a
group, polymers are far softer than metals. Ferrous and nickel-base alloys range from 100 to 600
Brn, which is a tremendous range of values. The strain-hardening behavior of a metal depends on
its lattice structure. In face-centered cubic crystallographic structures, the rate of strain-hardening
is affected by the stacking fault energy through its influence on mechanical properties.

Copper, nickel, and austenitic stainless steel strain-harden more rapidly than 21 aluminium.
Hexagonal close-packed metals are subject to twinning and strainharden at a much higher rate than
do other metals because there is only one plane of easy glide available in the close-packed
hexagonal structure. Strain-hardening is also effected by grain size, impurity atoms, and the
presence of a second phase. The strain-hardening rate increases with the complexity of the
structure of the alloy.

Buner 6 (mpuioxenue 6)

1.
1. When ... back from your business trip?

a) Did you come
b) You have come
¢) Have you come
d) You came
2. Nice to see you! I ... you for ages.
a) Didn’t see
b) Don’t see
¢) Haven’t seen
d) Can’t see
3. How many new schools ... this year?
a) Were built
27



b) Have built

c) Built

d) Have been built

4. The play ... several times in the last century.
a) Was staged

b) Staged

¢) Has been staged

d) Has staged

5. I can’t read this. I ... my glasses.

a) Forget

b) Have been forgotten

c) Forgot

d) Have forgotten

6.1 ... Ann yesterday. Perhaps, she’s ill.

a) Hasn’t seen

b) Don’t see

¢) Haven’t seen

d) Didn’t see

7. ... any tomatoes? I can’t see them in the bag.
a) You have bought

b) Have you bought

¢) You bought

d) Did you buy

8. The teacher ... out test papers. Let’s go and find out the results.
a) Has marked

b) Marked

¢) Has been marked

d) Marks

9. Application forms that ... cannot be accepted.
a) Didn’t sign

b) Wasn’t signed

c¢) Haven’t been signed

d) Haven’t signed

10. The rules of the game have been changed, ... ?
a) Aren’t they

b) Haven’t they

¢) Didn’t it

d) Wasn’t it

2. Alloy steels

An alloy is a mixture of two metals melted together to form a new metal with new
properties. If a metal is mixed with even a small percentage of another metal, it changes: the

color is changed, it becomes harder, the melting point is lowered, etc.
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Nickel Steel contains nickel which adds strength and toughness to steel. Nickel steel
does not rust easily and is very hard. It is also elastic, that is, it can stand vibration, shocks, and
wear. Itis used for wire, shafts, steel rails, and some machine parts.

Chromium Steel, also known as chrome steel, contains chromium which is a bluish-white
metal. It gives hardness to steel, toughens it, makes the grain finer, and causes it to resist rust.
This steel is widely used for making different kinds of bearings. Chromium is the basis for
stainless steel, also known as high-chromium steel, which contains from 11 to 18 per cent
chromium.

Chrome-Nickel Steel is hard and strong and is used for automobile parts such as gears, springs,
and shafts.

Manganese Steel contains manganese which is a hard, brittle, gray-white metal. It
purifies steel and adds strength and toughness to it. Manganese steel is so very hard that it is
difficult to cut. Wear makes the surface of this steel harder. It is usually cast into shape. It is
used for such parts as gears which must have high wear resistance.

Molybdenum Steel contains molybdenum, a white metal, which adds strength and
hardness to steel and causes it to stand heat and shocks. Molybdenum steel is used for
automobile parts, wire as fine as 0.0004 inch in diameter, bearings, and parts which should be

heated when in use.

Buner 7 (mpusioxenue 7)

1.
1. The train ... at 11:00
a. will arrive
b. is arriving
c. arrive
d. arrives
2.1... to call you tomorrow
a. am gone
b. am going
c. is going
d. will
3. John ... to London next week
a. come
b. comes
c. is coming
d. was coming
4. When ... the plane ...?
a. do .. flying
b.is ... flying
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c. does ... flies

d. does ... fly

5. Mary ... to pass the exam

a. was

b. is going

c.go

d. will

6. According to schedule the bus ... in an hour
a. will come

b. comes

C. come

d. came
7. ... to buy some fruit?

a. is you going

b. you going

C. are you going

d. will you

8. How many tickets ... to buy?

a. are he going

b. he going

c. is he going

d. he is going

9. Application forms that ... cannot be accepted.
a) Didn’t sign

b) Wasn’t signed

c¢) Haven’t been signed

d) Haven’t signed

10. The rules of the game have been changed, ... ?
a) Aren’t they

b) Haven’t they

¢) Didn’t it

d) Wasn’t

2. Heat treatment
Heat treatment is a method by which the heat treater can change the physical properties of

a metal. There are three main operations in the heat treatment of steel: hardening, tempering, and
annealing.

The hardening operation consists of heating the steel above its critical range and then
quenching it, that is rapidly cooling in a suitable medium such as water, brine, oil, or some other
liquid. Having been hardened, the metal must be given a tempering treatment which consists of
reheating the hardened steel to a temperature below the critical range, thus producing the required
physical properties. Tempering is also called drawing the temper, because this operation gives a

steel object the required temper. Temper is the hardness, toughness, and brittleness of the metal.
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Having been tempered, the steel becomes stronger because its grain gets finer. Hardened steel is
too hard and too brittle for many tools.

The critical points or critical temperatures are the temperatures at which a certain change
takes place in the physical condition of the steel. These points are very important because, in order
to properly harden a piece of steel, it must be heated to a temperature above the upper critical
point. Having known the critical points for certain steel, we can easily control the heat in the
furnace. Gas, oil, and electric furnaces are the most commonly used for heat treating metals.

Annealing means making hardened steel softer and removing brittleness. Annealing is the
uniform heating of a metal above usual hardening temperatures, followed by very slow cooling.

The slower the cooling, the softer the metal is when cold. Hardened steel is difficult to

machine, but having been annealed, it can be easily machined.

Buner 8 (mpusioxkenue 8)

1.
1. How many people ... yesterday?

a) Are there

b) Were there

c) There are

d) There were

2. I’'m afraid ... no water in the bottle.
a) There is

b) There are

c¢) There isn’t

d) There aren’t

3. ... anything to eat at the party tomorrow?
a) There will be

b) Won'’t there be

¢) Will there be

d) There won’t be

4. ... no news since last Tuesday.

a) There was

b) There hasn’t been

¢) There wasn’t

d) There has been

5. Can you see ... catin ... tree?

a) A, the

b) ---- (nothing), a

c) The, the

d) A, ---- (nothing)

6. Could you give me ... piece of cake?
a) The
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b) A

c) An

d) ---- (nothing)

7. She gave me ....interesting book to read.
a) The

b) A

c) An

d) ---- (nothing)

8. Will you pass me ... salt, please?
a) The

b) A

c) An

d) ---- (nothing)

9. Carol lives in ... Green street.

a) The

b) A

c) An

d) ---- (nothing)

10. This isn’t ... Mary’s little sister.
a) The

b) A

c) An

d) ---- (nothing)

2. Corrosion of metals and alloys

Almost all metals and alloys subject to the action of atmospheric air or other surrounding
media (for example, sea water, soil, acid and alkali solutions, organic liquids, etc.) are gradually
destroyed, beginning from the surface, and lose their initial appearance. This progressive
destruction of a metallic surface exposed to an external aggressive (active) medium is called
corrosion.

Experience shows that corrosive destruction depends mainly upon the following three
factors: (1) the chemical nature of the metal or composition of the alloy and their structures;

(2) the chemical nature of the surrounding medium and the percentage of aggressive matter
in metals (oxygen, moisture, acids, alkalis, etc.),

(3) the temperature of the surrounding medium.

As to its character, metal corrosion may be classified as: (1) uniform corrosion, in which
the whole surface of the m etal or alloy is corroded with equal intensiveness; (2) localized
corrosion, in which only certain areas of the surface are attacked; (3) selective corrosion, where
only separate structural components of an alloy are affected
and (4) intercrystalline corrosion, which involves destruction of the metal or alloy along its grain

boundaries.
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According to the mechanism of the corrosion process, it is necessary to distinguish between
chemical and electrochemical corrosion.

Chemical corrosion conforms to the laws of chemical kinetics. A typical example of
chemical corrosion is the oxidation and erosion of the valves of internal combustion engines by
the incandescent products of combustion. A film of corrosion products, usually oxides, is formed
on the surface of metal in the course of chemical destruction. In some cases this film may protect
the underlying metal against further corrosion, i. e. make it more passive in respect to the

surrounding medium.

buser 9 (npuioxenne 9)

1.

1. My father is ... engineer.

a)A

b) The

c) An

d) -- (nothing)

2. Where is ... bathroom, please?
a) A

b) The

c) An

d) -- (nothing)

3. They usually have ... breakfast at home.
a)A

b) The

c) An

d) --- (nothing)

4. Is this ... umbrella?

a) him

b) he

c) his

d) he

5. He wants to open ... window.
a) A

b) The

c) An

d) - (nothing)

6. They can't see ... behind the tree.
a) My

b) I

c) Me
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d) Mine

7. They go to ... school by bus.
a)A

b) The

c) An

d) -- (nothing)

8. Do you know ... name?

a) She

b) He

c) Her

d) She

9. Come in and take ... seat, please.
a) A

b) The

c) An

d) -- (nothing)

10. My father gets to his office by ... car.
a) A

b) The

c) An

d) -- (nothing)

2. Aluminium

Aluminum is a lightweight, silvery metal. The atomic weight of aluminum is 26.9815; the
element melts at 660° C (1220° F), boils at 2467° C (4473° F), and has a specific gravity of 2.7.
Aluminum is a strongly electropositive metal and extremely reactive. In contact with air,
aluminum rapidly becomes covered with a tough, transparent layer of aluminum oxide that resists
further corrosive action. For this reason, materials made of aluminum do not tarnish or rust.

Aluminum is the most abundant metallic constituent in the crust of the earth; only the
nonmetals oxygen and silicon are more abundant. Aluminum is never found as a free metal.

A given volume of aluminum weighs less than one-third as much as the same volume of
steel. The only lighter metals are lithium, beryllium, and magnesium. Its high strength-to-weight
ratio makes aluminum useful in the construction of aircraft, railroad cars, and automobiles, and for
other applications in which mobility and energy conservation are important. Because of its high
heat conductivity, aluminum is used in cooking utensils and the pistons of internal-combustion
engines.

The metal is becoming increasingly important architecturally, for both structural and
ornamental purposes. Aluminum siding, storm windows, and foil make excellent insulators. The
metal is also used as a material in low-temperature nuclear reactors because it absorbs relatively

few neutrons. Aluminum becomes stronger and retains its toughness as it gets colder and is
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therefore used at cryogenic temperatures. Aluminum foil is now a common household convenience

protects food from spoilage.

Buner 10 (mpunoxenne 10)

1.

1. There are five ... and fifteen ... in the basket.
a) Appls, plumes

b) Apples, plums

c) Appls, plums

d) Apples, plumes

2. Peter has two ...

a) Childs

b) Childrens

c) Childes

d) Children

3. Do ... clean their ... ?

a) Mouses, tooths

b) Mice, toths

c) Mice, teeth

d) Mouses, teeth

4. How many ... have two ... got?
a) Wifes, mans

b) Wifes, mens

¢) Wives, man

d) Wives, men

5. Mike needs five ... of ... for his party.
a) Boxes, potatoes

b) Boxes, potato

c) Boxs, potatoes

d) Boxs, potatos

6. There are many ... in the library.
a) Dictionarys

b) Dictionaries

c) Dictionaryes

d) Dictionares

7. This ... name is Bob.

a) Man’s

b) Men’s

¢) Mans

d) Men

8. This is my ... car and this is my ... house.
a) Parents’, brothers

b) Parents’, brother’s

c¢) Parent’s, brothers
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d) Parent’s, brother’s

9. He knows ... but he doesn’t tell us.
a) The this book name

b) The book name

¢) The name of this book

d) The book’s name

10. Do you like ...?

a) The windows of the house
b) The house windows

¢) The house’s windows

d) The windows of the house’s

2. lron

Pure iron is soft, malleable, and ductile. Iron is easily magnetized at ordinary temperatures;
it is difficult to magnetize when heated, and at about 790° C (about 1450° F) the magnetic property
disappears. Pure iron melts at about 1535° C (about 2795° F), boils at 2750° C (4982° F), and has
a specific gravity of 7.86. The atomic weight of iron is 55.847.

Chemically, iron is an active metal. It combines with the halogens ,sulfur, phosphorus, carbon, and
silicon.

When exposed to moist air, iron becomes corroded, forming a reddish-brown, ferric oxide
commonly known as rust. The formation of rust is an electrochemical phenomenon in which the
impurities present in iron form an electrical “couple” with the iron metal. A small current is set
up, water from the atmosphere providing an electrolytic solution. Water and soluble electrolytes
such as salt accelerate the reaction. In this process the iron metal is decomposed and reacts with
oxygen in the air to form rust. Pure iron, prepared by the electrolysis of ferrous sulfate solution,
has limited use. Commercial iron invariably contains small amounts of carbon and other impurities
that alter its physical properties, which are considerably improved by the further addition of carbon
and other alloying elements.

By far the greatest amount of iron is used in processed forms, such as wrought iron, cast
iron, and steel. Commercially pure iron is used for the production of galvanized sheet metal and
of electromagnets. Iron compounds are employed for medicinal purposes in the treatment of
anemia, when the amount of hemoglobin or the number of red blood corpuscles in the blood is

lowered.

Buner 11 (mpunoskenue 11)

1.
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1. My brother is ... and ... than me.
a) Older, stronger

b) More older, more strong

¢) More old, more strong

d) Older, more stronger

2. The train is ... than the horse.

a) Fast

b) Faster

c¢) More fast

d) More faster

3. My mother is ... than my father.
a) Serious

b) Seriouser

¢) More serious

d) More seriouser

4. Please, come ... not to be late.

a) Early

b) More early

c) Earlyer

d) Earlier

5. This book is ... and ... than that one on the left.
a) Cheaper, more beautiful

b) More cheap, more beautiful

c¢) More cheap, beautiful

d) Cheaper, beautifuler

6. Today you look ... and ... than yesterday.
a) Better, more fresh

b) Better, fresher

c¢) Gooder, fresher

d) More good, more fresh

7. He reads ... than this girl.

a) Bader

b) More bad

¢) Worse

d) More worse

8. What is ... day in the year in this part of the country?
a) The hotest

b) The hottest

¢) The most hot

d) Hottest

9. What’s ... film you saw last year?
a) Best

b) Goodest

c) The goodest

d) The best
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10. What’s ... subject for you in school?

a) The most easy

b) Easiest

) The easyest

d) The easiest

2. Manufacturing

Manufacturing is the processing of raw materials into finished goods through the use of tools
and processes. Manufacturing is a value-adding process allowing businesses to sell finished
products at a premium over the value of the raw materials used. The word manufacture is derived
from two Latin words, manus (hand) and factus (make); the combination means made by hand. As
a fiel of study in the modern context, manufacturing can be defined in two ways, one technologic,
and the other economic.

Technologically, manufacturing is the application of physical and chemical processes to make
parts or products; manufacturing also includes an assembly of multiple parts to make products.
The manufacturing processes involve a combination of machinery, tools, power, and manual labor.
Economically, manufacturing is the transformation of materials into item sof greater value by

means of one or more processing and/or assembly operations.

buuer 12 (mpusioxkenue 12)

1.
1. This is ... way to the station.
a) short
b) shorter
c) the shortest
2. The cat is ... than the kitten
a) fat
b) fatter
c) the fattest
3. You are ... boy!
a) a happy
b) happier
c) happiest
4. Next time I'll do it ...
a) good
b) better
c) the best
5. You are ... student in the class.
a) bad
b) worse
c) the worst
6. It is ... book of all I have ever had.
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a) interesting

b) more interesting

c) the most interesting

7. I'll find out the truth ...

a) soon or late

b) sooner or later

C) soonest or latest

8. He runs ... than | do.

a) fast

b) faster

c) fastest

9. Last time you did your work ... You had never done it like that.
a) correctly

b) more correctly

¢) most correctly

10. You look tired. You should work ...
a) little

b) less

c) the least

2. Carbon

Carbon, nonmetallic chemical element, known by the symbol C, that is the fundamental
building block of material in living organisms and is important to many industries. Carbon occurs
in nature in nearly pure form in diamond and graphite. It is also the major component of coal,
petroleum, asphalt, limestone, and most materials made by plants and animals.

A carbon atom can chemically combine with atoms of other elements, as well as with other
carbon atoms, to form molecules. Molecules that contain two or more elements make up
compounds. Carbon can form more compounds than can any other element except hydrogen.

Of all the elements, carbon is the only one suitable for building the variety of molecules necessary
to sustain life. Carbon atoms can attach to each other to form chains, rings, or a crystal mesh.

Scientists, industry, and consumers use different forms of carbon and carbon-containing
compounds in many ways. Industries use carbon to make steel from iron, purify metals, and add
strength to rubber. In the form of diamond, carbon can cut most other substances. Carbon
compounds can be burned as fuel to heat food or homes, as well as form many different molecules
for all sorts of human needs.

Carbon has many industrial uses. At high temperatures, carbon combines with iron to make
steel. The chemical composition of steel determines its physical properties. Carbon steel with
about 1.5 percent carbon is used to make sheet steel and tools. Steel used for automobile and

aircraft engine parts contains about 1 percent carbon.
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Buuser 13 (mpunoskenue 13)

1.
1. Mum is in the kitchen. She ... a cake.

a) Makes

b) Make

c) Is making

d) Making

2. Tusually ... to work, but today I ... because my car is broken.
a) Drive, am walking

b) Am driving, walk

c) Drive, walk

d) Am driving, am walking

3. What ...? — He’s a doctor.

a) Your father does

b) Your father does do

c) Does your father

d) Does your father do

4. What language ... at the moment?

a) Is she speaking

b) She is speaking

c) Does she speak

d) She speaks

5. Yes, we ... to the cinema, but not very often.
a) Go

b) Goes

c) Are going

d) Don’t go

6. Why ... here all alone? Where are your friends?
a) Do you sit

b) You are sitting

c) Are you sitting

d) You sit

7. At the moment we ... over the capital of our country.
a) Is flying

b) Are flying

c) Flies

d) Fly

8. Our teacher ... when pupils come late.

a) Doesn’t like

b) Not like

c) Likes not

d) Don’t like

9. Where is Jim? — He ... in the garden.
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a) Working

b) Works

¢) Work

d) Is working

10. How many newspapers ... every day?

a) You buy

b) Do you buy

c) Are you buying

d) You are buying

2. Metals and their use

It is known that metals are very important in our life. Metals have the greatest importance
for industry. All machines and other engineering construction have metal parts; some of them
consist only of metal parts.

There are large groups of metals:1) Simple metals- more or less pure chemical elements.
2) Alloys are materials consisting of a simple metal combined with other elements.

About two thirds of all elements found in the earth are metal, but not all metals may be
used in industry. Those metals, which are used in industry, are called engineering metals. The most
important engineering metal is iron (Fe) which, in the form of alloys with carbon (C) and other
elements, finds greater use than any other metal. Metal consisting of iron combined with some
other elements are known as ferrous metal; all the other metals are called nonferrous metals. The
most important nonferrous metals are copper (Cu), aluminum (Al), lead (Pb), zinc (Zn), tin (Sn),
but all these metals are used much less, than ferrous metals, because the ferrous metals are much
cheaper.

Engineering metals are used in industry in the form of alloys because the properties of
alloys are much better than the properties of pure metals. Only aluminum may be largely used in
the form of a simple metal.

People began to use metals after wood and stone, but now metals are more important for our
industry than these two old materials. Metals have such a great importance because of their useful
properties. Metals are much stronger and harder than wood and that is why some engineering
constructions and machines were impossible when people did not know how to produce and how

to use metals.

Buaer 14 (npuaoxenue 14)

1.
1. When ... back from your business trip?

a) Did you come
b) You have come
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¢) Have you come

d) You came

2. Nice to see you! I ... you for ages.

a) Didn’t see

b) Don’t see

¢) Haven’t seen

d) Can’t see

3. How many new schools ... this year?

a) Were built

b) Have built

c) Built

d) Have been built

4. The play ... several times in the last century.
a) Was staged

b) Staged

c) Has been staged

d) Has staged

5. I can’t read this. I ... my glasses.

a) Forget

b) Have been forgotten

c) Forgot

d) Have forgotten

6.1 ... Ann yesterday. Perhaps, she’s ill.

a) Hasn’t seen

b) Don’t see

¢) Haven’t seen

d) Didn’t see

7. ... any tomatoes? I can’t see them in the bag.
a) You have bought

b) Have you bought

¢) You bought

d) Did you buy

8. The teacher ... out test papers. Let’s go and find out the results.
a) Has marked

b) Marked

¢) Has been marked

d) Marks

9. Application forms that ... cannot be accepted.
a) Didn’t sign

b) Wasn’t signed

c¢) Haven’t been signed

d) Haven’t signed

10. The rules of the game have been changed, ... ?
a) Aren’t they

b) Haven’t they
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¢) Didn’t it
d) Wasn’t it

2. Kinds of steel

There are two general kinds of steel: carbon steel and alloy steel. Carbon steel contains
only iron and carbon, while alloy steel contains some other “alloying elements” such as
nickel, chromium, manganese, molybdenum, tungsten, vanadium.

Each kind of steel is divided into several grades as follows:

1. Carbon steels.

a) low carbon steel containing from 0.05 to 0.15 per cent carbon; This steel is also known as
machine steel;

b) medium steel containing from 0.15 to 0.60 per cent carbon;

c) high carbon steel containing from 0.6 to 1.50 per cent carbon; this steel is sometimes
called “tool steel”.

2. Alloy steels.

a) special alloy steel, such as nickel steel, chromium steel;

b) high-speed steel also known as self-hardening steel.

Carbon steels are the most common steels used in. industry. The properties of these steels
depend only on percentage of carbon they contain. Low carbon steels are very soft and can be used
for rails, bolts and for machine parts that do not need strength.
Medium carbon steel is a better grade and stronger than low carbon steel. It is also more difficult
to cut than low carbon steel.

High carbon steel may be hardened by heating it to a certain temperature and then
quickly cooling in water. The more carbon the steel contains and the quicker the cooling is, the
harder it becomes. Because of its high strength and hardness this grade of steel may be used for
tools and working parts of machines.

But for some special uses, for example, for gears, bearings, springs, shafts, and wire, carbon
steels cannot be always used because they have no properties needed for these parts. Some special
alloy steels should be used for such parts because the alloying elements make them tougher,
stronger, or harder than carbon steels.

Buner 15 (mpunoxenne 15)

1.
1. They ... areal tiger in the zoo.

a) Have saw

b) Have seen

) Has saw

d) Has seen

2. When ... this wonderful hat?
a) Did you buy

b) Did you bought

¢) Have you bought

d) Have you buy

3. Mary ... a lot of mistakes in her test.
a) Have make

b) Has make

¢) Have made
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d) Has made

4. What ... at school yesterday?

a) Did you do

b) Have you done

c¢) Did you

d) Have you do

5. They ... their homework on time.
a) Have usually done

b) Have done usually

¢) Usually do

d) Do usually

6. ... to many countries of the world?
a) Was Andrea

b) Has Andrea been

c) Have Andrea been

d) Has Andrea be

7. ... that programme on TV today?
a) Did you watch

b) Did watch you

¢) Have you watched

d) Have watched you

8. Where ... all this time?

a) Did you be

b) You were

) Have you been

d) You have been

9.1... such tall buildings as in New York.
a) Never saw

b) Never did see

c) Never have seen

d) Have never seen

10. Mr. Jones ... all of us to his birthday party.
a) Has invite

b) Has invited

c) Have invite

d) Have invited

2. Machine-tools
Machine-tools are used to shape metals and other materials. The material to be shaped is

called the workpiece. Most machine-tools are now electrically driven. Machine-tools with
electrical drive are faster and more accurate than hand tools: they were an important element in
the development of mass-production processes, as they allowed individual parts to be made in
large numbers so as to be interchangeable.
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All machine-tools have facilities for holding both the workpiece and the tool, and for
accurately controlling the movement of the cutting tool relative to the workpiece. Most machining
operations generate large amounts of heat, and use cooling fluids (usually a mixture of water and
oils) for cooling and lubrication.

Machine-tools usually work materials mechanically but other machining methods have been
developed lately. They include chemical machining, spark erosion to machine very hard materials
to any shape by means of a continuous high-voltage spark (discharge) between an electrode and a
workpiece. Other machining methods include drilling using ultrasound, and cutting by means of a
laser beam. Numerical control of machine-tools and flexible manufacturing systems have made it
possible for complete systems of machine-tools to be used flexibly for the manufacture of a range
of products.

ITaJI0OHBI OTBETOB

buaer Ne 1.
BrInonHeHne rpaMMaTHYECKOro TECTA.

1. 1-d, 2-d, 3-c, 4-a, 5-b, 6-a,7-b, 8-c, 9-b, 10-a

Urenue, nepeBoj npodeccuoHanbHO-opueHTHpoBaHHOTO TekcTa ([Ipunoxenue 1)

Mertaibl

Mertaibl SBISIFOTCS MaTepUagamMu, Haubosee MHUPOKO UCIONIb3yEMbIMH B MPOMBIIUIEHHOCTH
13-3a UX CBOWCTB. M3yueHne npon3BoACTBa U CBOMCTB METAJUIOB U3BECTHO KaK METAJLIyprHsl.

PaccrosHne Mexay aromMamMM B MeTajslaX HEBEJIMKO, MOITOMY OOJBIIMHCTBO METAJJIOB
IUIOTHBIE. ATOMBI PacHoJIOKEHbI MPABHIIBHO U MOTYT CKOJIB3UThH JPYr MO Apyry. Bor mouemy
METaJIJIbl SBIIAIOTCS KOBKMMH (MOTYT naedopMHpoBaThCs U M3rubarbes 0e3 paspyllieHus) u
IUTACTUYHBIMU (MOTYT BBITSTUBATHCS B MPOBOJIOKY). MeTalibl CHIIBHO pa3iMyaroTcs 10 CBOUM
cBoiicTBaM. Hanpumep, CBUHEI MATKHI U MOXKET ObITh COTHYT BPYYHYIO, B TO BpeMsI KaK JKelle30
MOYKHO 00pabaThIBaTh TOJIHKO MOJIOTKOM IPH PACKaJIEHHOM JIOKPacHA COCTOSTHUM.

PerynspHoe pacrnoyio)keHre aTOMOB B METaJulaXx MPUIACT UM KPUCTAIUIMYECKYIO CTPYKTYPY.
HenpaBunbHble KpUCTa/UIbl Ha3bIBalOTCs 3epHaMu. CBOMCTBa METAJUIOB 3aBUCSAT OT pa3Mepa,
(dbopMBI, OpUEHTAIlMK U COCTaBa ATUX 3epeH. Kak mpaBmiio, MeTayul ¢ MENTKUMHU 3epHaMHu OyaeT
TBEP>KE U IPOYHEE, YEM METAJLI C KPYIHBIMU 3€pHAMHU.

Tepmuueckas 00paboTka KOHTPOIUPYET NPUPOAY 3€pEH U UX pazmep B Metamie. K uncromy
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METaJIJTy 4YacTo A00aBISIIOT HEOOJbIIME KOJWYEeCTBAa JAPYyrux MeTawioB (menee 1%). Orto
Ha3bIBACTCS JIETMPOBAaHUEM (JIETUPOBAHUE), U OHO HU3MEHSIET CTPYKTYpy 3€pEeH U CBOICTBa
METAaJUIOB.

Bce Mertaiiel MOTYT OBITH C(OPMOBaHBI BOJIOYCHHUEM, ITPOKATKOM, KOBKOW U 3KCTPY3UEH, HO
HEKOTOphIe TPEOYIOT Topsiueii 00paboTKH. MeTaiibl IMOABEPIKEHBI YCTAIOCTH MeTallla |
MOJI3y4yecTd (MEIJICHHOMY YBEIMYEHUIO JUIMHBI TIOJI HAMpsSKEHUEM), YTO MPUBOIUT K
nedopMmaruu u paspymernio. O6a 3pdexra yIuThIBAIOTCS WHKEHEPAMH MPH MMPOCKTHPOBAHHH,
HalpuMep, CaMOJIETOB, Ta30BbIX TYpOMH W  COCYIOB  BBICOKOTO  JIABJICHUS IS
BBICOKOTEMIIEPATYPHBIX XHMUYECKHUX IPOILECCOB. MeTaIbl MOXHO 00padaThiBaTh ¢ TOMOIIBIO

CTaHKOB.

Buaer Ne 2.
1. BLIHOJ'IHGHI/Ie FpaMMaTI/I‘leCKOFO TECTA.
1. 1-b, 2-c, 3-c, 4-b, 5-b, 6-b, 7-c, 8-b, 9-a, 10-c

2.  UYrenwue, nepeBo] npodeccuoHaibHo-opueHTupoBanHoro Tekcra (Ilpunoxenue 2)

OO0mmii 0030p MaTepuaIoB U UX CTPYKTYPHI
CBoiicTBa MaTepHajoB MHOIJIA HA3bIBAIOT UyBCTBUTEIBHBIMU K CTPYKTYpE MO CPAaBHEHUIO

CO CBOMCTBaMM, HE YYBCTBUTEIBHBIMH K CTPYKType. B 3TOM ciydyae HE4yBCTBUTENIbHBIE K
CTPYKTYpE CBOWCTBA BKJIIOYAIOT TPAIUIIMOHHBIC (PU3MUECKHE CBOMCTBA: JJIEKTPUUECKYIO U
TETJIONPOBOIHOCTD, YAEIBHYIO TEIUIOEMKOCTh, MNIOTHOCTh, @ TaK)Ke MAarHUTHBIE M ONTHYECKUE
cBoMcTBAa. YyBCTBUTENIBbHBIE K CTPYKTyp€ CBOMCTBA BKJIIOYAIOT MpeAes NPOYHOCTH MpHU
PaACTSKEHUU U TIPEJENe TEKYYECTH, TBEPJIOCTh, a TAK)KE COMPOTUBIICHUE yJapaMm, MONA3y4ecTH U
ycranoctd. OOIIENPU3HAHO, YTO HEKOTOpble HCTOYHHKU YTBEPXKIAIOT, YTO TBEPAOCTh HE
SBJISICTCSI MCTUHHBIM MEXaHWYECKUM CBOMCTBOM, TIOCKOJIBKY OHA HECKOJIBKO 3aBHCHT OT
XapaKTePUCTUK HWHJIEHTOpAa U, CJIEAOBATEIbHO, SBISETCA TEXHOJOTHUYECKHUM HCIIBITAHUEM.
XOpolIo HM3BECTHO, 4YTO Jpyru€ MEXaHMYECKHE CBOMCTBA 3HAYUTENIBHO W3MEHSIOTCS B
3aBUCUMOCTH OT CKOpPOCTH YBEJIMYEHHS TEMIIEpaTypbl, T€OMETPUU HaJApe3a MpH YAAPHBIX
WCIIBITAaHUSX, a TaKXKe pasMepa M TEOMETPUH HCIBITyeMoro oOpasma. B sTom cMmeicie Bce
MEXaHUYECKUE UCTIBITAaHUS

Kpome Toro, nockosibKy 3asiBI€HHbIE TECTOBbIE 3HAUYECHUSI CBOMCTB MAaTEPHUAIIOB SIBIISIIOTCS
CPEIHHUMH CTATUCTMUYECKUMHU 3HAYEHUSMHU, KOMMEPYECKHU MaTepual 4acTO HMMEET Juana3oH
JOIYCKOB +5% wnim OoJiee OTKJIOHEHHsSI OT 3a/IaHHOTO OMyOJIMKOBAaHHOIO 3HaYeHHs. B TBepaom
COCTOSTHUM MaTepHalibl MOXKHO KilacCU(PUIMPOBATh KaK METaJUlbl, MOJMMEPHI, KEPaMHKy U

KOMITO3UTHL. JI100OM KOHKpETHBIM MaTepual MOXXHO ONHCaTh [0 €ro IOBEACHUIO IpU
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BO3JCHCTBUM BHEMIHMX ycnoBuil. Takum o00pa3zom, KOrja OH Harpy»aercsi IpU H3BECTHBIX
YCIOBUSX HAIIPaBJICHUs, BEIMYUHBI, CKOPOCTH M OKPYXAlOIIEW Cpenbl, pe3ysbTUPYIOLIUe
peaKuy Ha3bIBalOTCSI MEXaHUYECKUMH CBOWCTBAMHU.

CylmecTByeT MHOXECTBO BO3MOXHBIX CJIOXKHBIX B3aUMOCBSI3€d MEXKIy BHYTPEHHEU
CTPYKTYpOMl Marepuaja M €ro H3KCILUIyaTallMOHHBIMU XapaKTepUCTUKamMHu. MexaHudeckue
CBOICTBa, Takue Kak IpeAel TEKydecTH, YyAapHas BS3KOCTb, TBEPAOCTb, IOJI3YYECTb U
COIPOTUBIIEHUE YCTAJIOCTH, CUJIBHO 3aBUCST OT CTPYKTYpBI, T.€. OHU 3aBUCAT OT PACIIONOKEHUS
aTOMOB B KPUCTAJUNIMYECKOM PEIIETKE U OT JIIOObIX Ae(PEKTOB B 3TOM PACHOJIOKEHUH, TOTJa KaK

¢buznyecKkue cBOCTBa MEHEE YyBCTBUTENIBHBI K CTPYKTYPE.

buaer Ne 3.
1. BrinosiHeHHE TpaMMaTHYECKOI0 TECTA.

1. 1-a, 2-c, 3-b, 4-d, 5- b, 6-a, 7-c, 8-a, 9-b, 10-b

2. Urenue, nepeBo/ npodeccuoHanbHO-opreHTUpoBaHHOrO TekcTa. ([Ipunoxkenue 3)
du3nyecKHe CBOMCTBAa MATEPHAIOB

IIpu m3yueHun oOLIEH CTPYKTYpbl MaTepHaoB MOXKHO PAacCMOTPETh TPH TPYMIbI: BO-
HEPBbIX, ATOMHYIO CTPYKTYPY, 3JEKTPOHHYIO KOH(UIYpaIuio, CHJIbI CBSI3U M PACMOJIOKEHUE
CKOIUIEHHU aTOMOB; BO-BTOPBIX, (PU3MUECKUI aCIIEKT MaTepUaJIoB, BKJIIOYasi TaKHe CBOMCTBA, KaK
AIIEKTpUYECKasi U TEIUIONPOBOAHOCTD, yIENbHAsI TEINIOEMKOCTh U MarHeTU3M; U B-TPETbUX, UX
MaKpOCKOIIMYECKUE CBOMCTBA, TAKNE KaK MX MEXaHUYECKOE ITOBEACHHE 10/l Harpy3KoH, KOTOpbIE
MOYKHO OOBSCHUTH C TOYKH 3pEHMs NpuMeced U e(eKTOB B CTPYKType DPELIETKH, a TaKke
poLeayp, UCHOIb3YeMBIX ISl MU3MEHEHUs 3Toro mnoseneHus. [Ipu BbiOOpe maTepuanoB amis
IPOMBIIIJIEHHOTO TPUMEHEHUS] MHOTME HWH)XEHEpPhl OOBIYHO CCBUIAIOTCS Ha HUX CpelHue
MaKpOCKOIIMYECKHE CBOMCTBA, ONpeIe/IeHHbIE HHKEHEPHBIMU HCTIBITAHUSMH, U PEKO 3a00TATCS
0 MHUKPOCKOIHMYECKHX CooOpaxkeHHsaX. [lpyrue, B CHIly CBOEW CIELMAIBHOCTU HIIM XapakTepa

3aHUMaeMOM TOJKHOCTH, BBIHYKJIEHBI UMETh JIETIO C MUKPOCKOITUYECKUMHU CBOMCTBAMHU.
CpenHue cBOMCTBAa MaTepUasoB - 3TO T€, KOTOPbIE CBSI3aHbI C BEIIECTBOM B 00bEME C €ro
negexTamMy, UW3MEHEHMSMH B COCTaB€ M  W3MEHEHHMSIMU IUJIOTHOCTH, BbI3BAaHHBIMH
NPOU3BOJICTBEHHBIMH KOJ€OaHUsIMU. MUKPOCKOIIUYECKHE CBOMCTBA OTHOCATCA K aTOMaM,
MOJIEKYJIaM U WX B3aUMOAEHMCTBUSIM. DTH acleKThl MaTepUaloB H3YyYalOTCS Ha MPEIMET HX
NpsIMOM MPUMEHUMOCTH K MPOMBIIUIEHHBIM 337auyaM, a TaKKe AJs TOro, YTOObl MOXHO ObLIO
OLICHUTHh BO3MOJKHBIE CBOICTBA NMpH pa3padOTKe HOBBIX MaTepuasioB. UTOOBI HE 3amyTaTbcs B
KOKYIIUXCSl TNPOTUBOPEUMBBIMM KOHLIETILIUAX IPU PACCMOTPEHUU B3aUMOCBSI3EH MEXIY

MUKPOCKOIIMYECKUMHU AaCMeKTaMU MaTepuu U CPEAHUMH CBOICTBAaMH MaTepuajoB, Pa3yMHO
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pPaccMOTpPETh MPUHIUIBI, KOTOPbIE OOBIACHAIOT MPUPOJY MAaTEPUM HA PA3HBIX YPOBHSX HAIIErO
CO3HAHUs. DTH YPOBHHU SIBIISAIOTCSI OOBIYHBIMH, YPE3BBIYAHO MAJIBIMHU U YPE3BBIUAIHO OOIBIIUMH.
OObIYHBINl ypOBEHb HMEET JAEJIO0 C YXKE YINOMSHYTBIMH CPEJHUMHU CBOICTBAaMM, U B HEM

HCIIOJIB3YIOTCA IPHUHIUIIBI, YCTAHOBJICHHBIC KJ1aCCUYECKOMU (bHBPIKOﬁ.

Buier Ne 4.
BrInonHenue rpaMMaTHYECKOro TeCTa.
1-c, 2-c, 3-c, 4-a, 5-a, 6-C, 7-b, 8-a, 9-d, 10-b

2. Yrenue, nepeBoj npodeccHoHaIbHO-OpueHTUpOoBaHHOTO TekcTa. ([Ipunoxenue 4)

MexaHn4yeckHe CBOMCTBA MATEPHAJIOB

KoHCTpyKTOpBI M MHKEHEPHI OOBIYHO OOJIBIIE MHTCPECYIOTCS MOBEJACHUEM MaTepUAIOB
MOJl HArPY3KO# MJIM B MAarHUTHOM II0JI€, YeM TeM, [TIOUeMy OHH BeAyT ceOs Tak uHaye. TeM He
MEHee, YeM JIy4llle YeJIOBEeK MOHMMAET MPUPOAY MATEpHUajOB M MPUYUHBI UX (DU3HUECKUX U
MEXaHMYECKUX CBOMCTB, TEM OBICTpEE U pa3yMHEE OH CMOXKET BBHIOpATh MOAXOMASIINN MaTepHal
JUIsl TaHHOTO Ju3aiHa. Kak mpaBwiio, CBOMCTBO MaTepuana - 3TO U3MEpPEHHas BEIMYMHA €ro
peakIMu Ha CTaHJApPTHOE WCIBITAHUE, BBHITIOJIHSIEMOE B COOTBETCTBHH CO CTaHAApTHOM
MpoLe1ypoi B TaHHOM cpesie. B KOHCTPpYKIIMOHHBIX MaTepHallax Harpy3Ku HOCAT MEXaHUYECKUI
Wi (PU3NYECKUI XapakTep, a CBOMCTBA 3aMHCHIBAIOTCS B CIPABOYHUKAX WIIH, B CIydae HOBBIX
MaTepHaJioB, MPEIOCTABISIOTCS TOCTABIIMKOM. YacTo Takas nHGOopMaIius MPUBOAUTCS B TabIUIIE
TOJIBKO JUIsl yCIOBUW KOMHATHOW TeMIepaTyphl, IMOATOMY, Korja (HaKTUYECKHUE YCIOBUS
OKCIUTyaTallMM HAXOMATCS TPH HHU3KUX WM TOBBIIICHHBIX TeMIeparypax, TpeOyercs
nononHuTenbHas uHopmanus. Bece MaTepuansl 007a1al0T CBOMCTBaAMH, KOTOpbIE JU3aHEPHI
JIOJDKHEI HCIIOJIH30BaTh C MAKCUMAILHOH ITOJIB30M.

Crienyroniye TepMUHBI OMTUCHIBAIOT ATH CBOMCTBA: [[TaCTHYHOCTH - 3TO MATKOCTH, IPUCYIIAS
HEKOTOPBIM MaTepuaiaM, TaKMM KaKk MeJb M alFOMHHHIA, KOTOpas MO3BOJsET (OPMUPOBATH UX
MyTeM PACTsHKEHUS (BBITATHBAHUS ) UM KOBKHU 0e3 pa3pymieHus. [IpoBoioka n3roraBimuBaercs u3
MJIACTUYHBIX MaTEPHAIOB, KOTOPHIE MOXHO TMPOTIATHBATh Yepe3 MaTPHIy. XPYMNKOCTh - 3TO
XapaKTEePUCTUKA METAJIOB, KOTOPhIE HE PACTATHUBAIOTCS 0€3 pa3pylIeHHs, TAKNX KaK YyryH U
3aKajyieHHble cTand. KOBKOCTh - 3TO CIOCOOHOCTh MeTajlla MPOKATHIBATHCS WU KOBAaThCs 0€3
pazpytienus. TBEpIOCTD - 3TO CIIOCOOHOCTH METaJIIa COMPOTHUBIATHCS 00PA30BAHUIO BMSITUH TPU
ynape. [IpodHOCTh - 3TO CBOWCTBO OBITh YCTOWMYMBBIM K PACTPECKMBAHHUIO W DPa3pyLICHUIO,
OCTaBasICh TIPH 3TOM TOJIATIUBBIM. DJIACTHYHOCTD - 3TO CIIOCOOHOCTh METaJljla BO3BPAIIAThCs K

CBOEH TepBOHAYANILHOU (hopMe Mmociie U3rnda WM pacTsHKEHUS.
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1.

1.

1.

Bbuaer Ne 5.

BelnonHeHne rpaMMaTyecKoro TecTa.
1-b, 2-a, 3-d, 4-a, 5-d, 6-a, 7-c, 8-c, 9-d, 10-b

2. UYrenue, nepeBo npodeccroHaaIbHO-OpueHTHpoBaHHOTO TekcTa. ([Ipunoxenue 5)

IToa3yuecThb, pa3pbiB 10/ HANPsIZKEHHEM M Je(popManOHHOE YIPOYHEHHe

[TockonbKy MeTaIbl OJIBEPraroTCs BO3JCHCTBUIO TeMIieparyp B npenenax 40 mporeHToB oT
X aOCONMIOTHOM TOYKM IUIABJICHHUS, OHM HAYMHAIOT HEMPEPHIBHO YAJIUHATHCS TPU HUZKOH
IOCTOSIHHOM Harpyske (HampspKeHMs!, MPEBBIIIAOLINE TPOIOPLIHOHAIBHBIN mpeaesn). Tunuuxas
KpHUBasl TOJI3Yy4eCTH MpeJACTaBisieT co00i rpaduk 3aBUCHMOCTH YJIMHEHHS OT BpEMEHHU
MIPOBOJIOKHU, TTOABEPTHYTOM pacTATMBAIONICH HArpy3ke Mmpu 3aJaHHON Temrepatype (puc. 2.25).
[Tom3ydyectb 0OBsACHSAETCS B TEPMUHAX B3aUMOJEHCTBUS Mexay auanazoHoMm ot 20 000
byHTOB/MI0MM2 11711 HEKOTOPBIX cepbix 4yryHoB 10 280 000 dyHTOB/mroiM2 umu Oosee s
OIpENIeIEHHBIX JIETUPOBaHHbIX cTaned. [IpuMeHuMBI [uama3oH Temmeparyp A CTalu
konebnercst or -460 °© F go moutm 2000 ° F nsi KOHKPETHBIX HEP)KABEIOMIMX CTaJeH.
AJOMUHUEBBIE CIUIaBbl BhIIEpkUBalOT Temiepatypy oT 300 mo 500 ° F, a HexoTopsie
apMUpPOBaHHbIE TUTAHOM HOJIMMEPH! IPUTOAHBI U HCIIOIB30BaHUs pu Temreparype ot 400 1o
900 ° F, Ho mogassitoliee OOJBIIMHCTBO MPUTOIHBI TOJIbKO ITpH TeMnepatype 200 © F. TBepaocts
SIBIISIETCS HanOoJIee CII0KHBIM CBOMCTBOM TSI TPOBE/ICHUS IOCTOBEPHBIX CPABHEHUH, IIOCKOIIBKY
negopmanusl IacTMacc M AJIaCTOMEPOB IO/ BO3JCHCTBHEM HMHICHTOpA OTJIMYAETCS OT
negopMaluu METaJIOB.

Menb, HMKENb M HEp)KaBerollas CTajb 3aTBEepAEBalOT Npu jAedopMaiuu ObIcTpee, 4YeM
amoMuHuil 21. ['ekcaroHanbHble TUIOTHO yIIaKOBaHHBIE METAJUIbI MTOJIBEPratoTcs AeopMaluu ¢
ropa3io OoJbIIell CKOPOCThIO, YeM ApPYTrue MeTaJIbl, MOCKOJIbKY B ITUIOTHO YITAKOBaHHOU
TeKCaroHaJbHON CTPYKType WMEETCSl TOJIbKO OJHAa IUIOCKOCTh JIETKOTO CKOJIBKEHHS.
JedpopmarimonHoe yINpoYHEHHE TaK)Ke 3aBUCHT OT pa3Mepa 3epHa, NPUMECHBIX aTOMOB MU

IPUCYTCTBUS BTOPOil (pasbl.

Bunaer Ne 6
BelIronnHeHne rpaMMaTyecKoro TecTa.

1. 1-a, 2-a, 3-a, 4-a, 5-c, 6-d, 7-b, 8-b, 9-a, 10-b

2.  UYrenwue, nepeBo mpodecCHoHaTIbHO-OPHEHTHPOBAaHHOTO TekcTa. ([Ipumoxkenwue 6)
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1.

1.

CmiiaBbl
CmnaB - 3TO CMeCh JIByX METaJUIOB, PACILIABJICHHBIX BMECTE C O0Opa3oBaHWEM HOBOTO

MeTaJljia ¢ HOBBIMU CBo¥cTBaMu. Ecniu MeTasut cmemars Aake ¢ HeOOJIbIINM MTPOLIEHTOM JPYroro
MeTaJljia, OH U3MEHHUTCS: U3MEHUTCSI IIBET, OH CTAaHET TBEPIKE, TeMIIepaTypa IJIaBICHUS TOHU3UTCS
U T.J.

HukeneBasi ctanb COIEPKUT HUKEIh, KOTOPBIM MPHUAAET CTaId MPOYHOCTh U YAAPHYIO
BA3KOCTh. HuKeseBas cranb He prKaBeeT JIETKO U 04eHb TBepaas. OH TakKe 371acTUYEH, TO €CTh
MOJKET BbIIEP)KHMBAaTh BUOpaIuio, yaapbl U u3Hoc. OH HCIOJIb3yeTCsl AJiA MPOBOJIOKH, BAJOB,
CTaJIbHBIX PEJIbCOB U HEKOTOPBIX JeTalIeld MaIIKH.

XpomucTasi cTajb, TaKK€ M3BECTHAas KaK XpPOMOBas CTallb, COACPKUT XPOM, KOTOPHIi
npencTaBisier co0oil romyboBaro-6enbiii MeTail. OH MpUIAeT CTad TBEPIAOCTb, 3aKajseT ee,
JeNaeT 3epHO Oojiee MENKHM M JeNlaeT €ro YCTOMYMBBIM K pKaBUMHE. DTa CTajb IIUPOKO
WCIIOJIB3YETCS JIJIi M3TOTOBJICHUS PA3TMYHBIX BUIOB IMOIIIUITHUKOB. XPOM SIBJISIETCSI OCHOBOM
HEp’KaBEIOLEel CTalli, TAKKE U3BECTHOM KaK BBICOKOXPOMHUCTAs CTallb, KOTOpask COAEPKUT OT 11
1o 18 nmponeHToB xpoma.

XpoMOHHKeJIeBasl CTalb SBISETCS TBEPAON U IPOYHON U UCTIONIB3YETCS I M3TOTOBICHUS
ABTOMOOWMJIbHBIX JIETaJIeH, TAKUX KaK IIECTEPHU, IPYKUHBI U BAJIBI.

MaprasniieBasi CTajib COACPKUT MapraHell, KOTOPbIN SIBISETCS TBEPABIM, XPYIIKUM, CEPO-
OenbiM MeTasuioM. OH OUMINAET CTallb U MPUAAET €M MPOYHOCTh M yAapONPOYHOCTh. MapraHiieBas
CTaJlb HaCTOJILKO TBEp/as, 4YTO ee TPYAHO pe3aTh. M3HOC nenaeT moBepXHOCTh 3TOM cTanu Oosee
TBep0ii. OOBIYHO ero oTMBaioT B (hopmy. OH HCTIONB3yeTCs ISl TAKUX JIeTaliel, KaK 3y0Jarbie
KoJieca, KOTOPBIE JIOJDKHBI 0071a1aTh BEICOKOM M3HOCOCTONKOCTHIO.

MonubaeHoBasi cTanb COJAEPKUT MONUOACH, OeNbIii MeTalll, KOTOPBIH MPHUAAeT CTaIH
MPOYHOCTH M TBEPAOCTH U MO3BOJISIET € BBIAEPKUBATh HarpeB U yaapbsl. MonubieHoBas crajib
WCIIONTB3YETCS TSl U3TOTOBJICHHSI aBTOMOOWMIIBHBIX JeTalIel, mpoBooku auameTpoM o 0,0004

}HOﬁMZt, IIOAUINITHUKOB 1 )IeTaﬂeﬁ, KOTOPBIC NOJIXKHBI HAIpEBATHCA IMPH MCITIOJIB30BAHWHN.

Buaer Ne 7
Brinonnenue rpaMMaTuyecKoro TecTa.

1-a, 2-b, 3-b, 4-a, 5-b, 6-a, 7-c, 8-c, 9-a, 10-b

2. Yrenue, nepeBo mpodeccHoHaIbHO-OpueHTUpOoBaHHOTO TekcTa. ([Iprnoxenue 7)

Tepmuueckasi 00padoTka
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Tepmuueckast o0paboTka - 3TO METOJ, C IIOMOIIBIO KOTOPOTO CIICIUAIHCT II0
TEPMOOOPAOOTKE MOKET U3MEHSTDH (PU3HUECKUE CBOKCTBa MeTaiua. [Ipu TepmMudeckoit o0padoTke
CTaJIN CYIIECTBYET TPH OCHOBHBIE OIEPAIIUH: 3aKAJIKa, OTITYCK U OTXKHT.

Omepanysi 3aKkalKkd COCTOMT W3 HarpeBa CTaJld BBINIE KPUTHUYECKOTO 3HAYEHHS H
HOCJICAYIOIICH €€ 3aKaJIKH, TO €CTh OBICTPOTO OXJIAKICHUS B ITOIXOAAIICH Cpejie, TAKOH Kak BOJa,
paccoi, Maclo WM Kakas-mu0o jpyras >kuakocTb. [locie 3akanku MeTama AOJKEH ObITh
HOJBEPTHYT OTIIYCKHONW 00palboTKe, KOTOpasl 3aKJII0YacTCss B MOBTOPHOM HArpeBe 3aKaJeHHOM
CTaJM J0 TeMIepaTypbl HIDKE KPUTHYECKOTO THAIa30Ha, YTO IO3BOJISET MOIYYUTh TpeOyeMble
¢usmueckue cBoiicTBa. OTIMYCK TaKXKe HA3bIBAIOT HAHECEHHEM 3aKaJIKH, TIOCKOJIBKY 3Ta ONeparys
MpUAACT CTATLHOMY U3/CIUI0 TpeOyeMblii OTIYCK. 3aKajika - 3TO TBEPJOCTbh, YAapHas BSI3KOCTh U
Xxpynkocts Metamia. Ilocie 3akanku cTamb CTAHOBUTCA IIPOYHEE, IOTOMY 4YTO €€ 3€pHO
CTaHOBUTCA OoJiee MEJIKHM. 3aKaJleHHas CTajb CIMLIKOM TBEpAas M CIUIIKOM XpyIKas A
MHOTUX HHCTPYMEHTOB.

Kputnueckue TOUKM WM KPUTHYECKUE TEMIIEPATYPHI - 3TO TEMIIEPATYPBI, IPU KOTOPBIX
MPOMCXOTUT OTPENEICHHOE M3MEHEHHE (PU3MUYECKOTO COCTOSHUS CTAIW. DTH MOMEHTHI OY€Hb
Ba)XHBI, TIOTOMY 4YTO JUIs NPaBWJIBHOW 3aKaJIKW KyCKa CTalM €ro HEeoOXOAMMO Harperh J0
TEMIIepaTyphbl BbIIIE BEPXHEH KPUTHUECKONW TOUKHU. 3Hast KPUTHUECKUE TOUKHU ISl OTIpeieIeHHON
CTaJIi, Mbl MOXKCM JICTKO KOHTPOJIMPOBATH TEMIICPATYPY B IICYHH. Fa3OBI>I€, He(i)THHI)Ie n
AJIEKTpUYECKHE MeYr Harn0oJiee 4acTo UCTIONb3YIOTCS ISl TEPMUYECKON 00pabOTKN METaIIOB.

OTXur O3Ha4yaeT, 4YTO 3aKaJeHHas CTalb CTAHOBUTCS MArYe U YCTPaHSET XPYMKOCTb.
OTxuUr - 3TO paBHOMEpHBIH HarpeB MeTaula BbIIIE OOBIYHBIX TEMIEpaTyp 3aKajKd C
MOCJICAYIOIIUM OYCHb MCIJICHHBIM OXJIAXKICHUCM.

Yem MeIeHHEE OXJTAKACHUE, TEM MATrde METaJll B XOJIOAHOM COCTOSHIM. 3aKaleHHas CTallb
TPYAHO TOAJAETCI MEXaHWYeCKOH o00paboTKe, HO TOCIe OTXKUIAa OHAa JIErKO IOAJaeTcs

MEXaHHUYECKOI 00paboTKe.

Bunaer Ne 8
1. BeinonHeHne rpaMMaTHYECKOTO TECTA.

1. 1-b, 2-a, 3-c, 4-3, 5-3, 6-b, 7-c, 8-b, 9-b, 10-d

2. Urenue, nepeBo NpodeccnoHaIbHO-OpUEHTHPOBaHHOTO TekcTa. (IIpunoxenue 8)

Koppo3us meTa/1i10B 1 CILUIABOB
[TouTtu Bce MeTasuIbI U CIIJIaBbL, MOABEPKEHHBIE BO3AEUCTBUIO aTMOC(HEPHOr0 BO3AyXa HIIH

JIPYTUX OKPYKAIOLUX cpell (HalpuMep, MOPCKOW BOJIbI, TOUBBI, PACTBOPOB KHUCIIOT U IIEI0YEH,
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OpPraHUYECKUX KHUJIKOCTEH U T.J1.), MOCTENIEHHO pa3pyIlaloTCs, HAUMHAsI C IOBEPXHOCTH, U TEPSIOT
CBOI IEepBOHAYAIBbHBIN BHEIIHUN BUA. DTO MPOTPECCHPYIOLIEE pa3pylICHUE METAIUIMYECKOM
IIOBEPXHOCTH, IOJBEPrarolIeiicsi BO3JEHCTBUIO BHELIHEH arpecCUBHON (aKTMBHOMW) CpEIbl,
Ha3bIBACTCsI KOPPO3HUEH.

OnbIT MOKa3bIBAET, YTO KOPPO3UOHHOE pa3pylIEHUE 3aBUCUT IJIaBHBIM 00pa3oM OT
crnenyromux Tpex (akropos: (1) XuMuyeckas MPUPOAA MeETala WM COCTaB CIUIaBa U UX
CTPYKTYDHI,

(2) xumuueckas IpUpoa OKPYKAIOLIEH cpesibl U MPOLIEHTHOE COAEP KaHUE arpEeCCUBHBIX
BEIIIECTB B MeTajlIax (KUCIOpOJ, Bjlara, KMCIOTHI, IIEJI04H U T.1.),

(3) Temneparypa OKpyKaroIen cpebl.

[To cBoeMy xapakTepy KOpPpO3Hsi MeTayiia MOXET ObITh KiaccuduiupoBaHa kak: (1)
paBHOMEpHasi KOppO3us, NPU KOTOPOW BCS NMOBEPXHOCTh METajula MM CIUIaBa MOJBEPIaeTcs
KOppPO3MH C OJMHAKOBOH HMHTEHCHBHOCTHIO; (2) JIOKAJM30BaHHAs KOPPO3Us, HPU KOTOPOH
MOpaXKArOTCsl TOJBKO ONPEENIEHHbIE YYacTKH MOBEPXHOCTH; (3) CENeKTUBHAs KOpPPO3Usl, NpPHU
KOTOPOM MOPaXkaroTCs TOJIbKO OTAENIbHbIE CTPYKTYPHbBIE KOMIIOHEHTHI CILIaBa

u (4) MeXKpUCTaJUIMYEeCcKass KOPpO3Us, KOTOpas BKJIIOYAET pa3pylIeHHe MeTajlla MU
CIUIaBa BJIOJIb IPAHULl €TO 3€PEH.

B cooTBeTcTBUM € MEXaHU3MOM ITpoliecca KOPPO3UH HEOOXOAMMO pa3inyaTh XUMUUYECKYIO
U 3JIEKTPOXUMHUYECKYIO KOPPO3UIO.

XuMudeckass KOppO3Wsl TMOJYHUHAETCS 3aKOHAM XMMHMUYECKONM KHUHETHKH. THIIHYHBIM
IIPUMEPOM XUMHYECKONH KOPPO3MM SABIIAETCA OKHCIEHHWE M OPO3Ms KIANaHOB JBUrarenei
BHYTPEHHEI0 CrOpaHMs pacKaJleHHbIMHU IPOJYKTaMHU CropaHus. B mporecce XMMHUYECKOTO
pa3pylieHUs Ha TOBEPXHOCTH MeTajla oOpa3yeTcsl IJIEHKa MPOJYKTOB KOPPO3UU, OOBIYHO
OKCHJOB. B HEKOTOpBIX ciy4asX 3Ta IUIEHKAa MOJKET 3alllUTUTh HIKENeXalluid MeTaul OT

JanbHeHIen KOoppo3uu, T.C. CACIAThH €ro 0oJiee ACCUBHBIM 110 OTHOIICHUIO K oxpymaromeﬁ

cpere.

Bujaer Ne 9
1. BeinmonHeHHe TpaMMaTHIECKOTO TECTA.

1-c, 2-a, 3-a, 4-c, 5-a, 6-c, 7-d, 8-c, 9-a, 10-d

2.  Urenwue, nepeBoa npodeccuoHanbHO-opueHTHpoBaHHOTO TekcTa. ([Ipunoxenue 9)

ANIOMUHUN
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AJIOMUHUHN - 3TO JIETKHA CEpEeOPUCTBHIM MeTal. ATOMHBIN BEC aFOMHUHUS COCTaBJISET
26,9815; anement muasurcsa npu 660 °© C (1220 ° F), kunut npu 2467 ° C (4473 ° F) u umeer
yAeIbHBIA Bec 2,7. ANIOMUHMI SBISIETCS CUJIBHO 3JIEKTPOIOJOKUTEIBHBIM METAJUIOM U
Ype3BbIYAaiHO PpEaKIMOHHOCHOCOOHBIM. [IpM KOHTakTe C BO3AYXOM QJIIOMUHUI OBICTPO
IIOKPBIBAETCSI TPOYHBIM IIPO3PAYHBIM CIOEM OKCHJA QJIIOMHHHS, KOTOPBIM IPOTUBOCTOUT
JlalbHENIEMY KOPPO3MOHHOMY BO3eUCTBHIO. 110 3TOM nprunHe MaTepualsl, U3rOTOBICHHBIE U3
AIIOMHUHMS, HE TYCKHEIOT U HE PIKaBEIOT.

AntoMMHHHR sBisleTcss HauOoJiee paclpoCTPAaHEHHBIM METANIMYECKUM KOMIIOHEHTOM B
3eMHOH Kope; 0ojiee pacnpoCTpaHEHbl TOJbKO HEMETaJIbl KUCIOPOA M KPEeMHMH. ATOMUHHUNA
HUKOI'/Ia HE BCTPEYAETCs B KauecTBE CBOOOIHOTO METaJLIA.

Jlanublii 00bEM alFOMHUHHUSI BECHUT MEHEE OJHOM TpeTH OT TOro e oObeMa CTaju.
EnuHcTBeHHBIMH OoJiee JETKMMHU MeETaJUIaMU SIBIAIOTCA JUTHHM, Oepuuit u marnuil. Ero
BBICOKOE€ OTHOLIEHHE IIPOYHOCTH K BECY JI€IacT AIFOMUHUMN ITOJIE3HBIM B KOHCTPYKIIMH CAMOJIETOB,
JKEJIE3HOJJOPOKHBIX BAarOHOB M aBTOMOOWJIEH, a TakXe A JPYT'MX HPUMEHEHUH, B KOTOPBIX
BaXHBI MOOWJIBHOCT, UM dHeprocOepexenne. M3-3a cBOeil BBICOKOW TEIUIOMPOBOAHOCTH
AIIFOMUHUI UCIIONB3YETCSl B KyXOHHOW yTBAapy U MOPILHAX JABUraTesIeld BHYTPEHHETO CTOPaHUS.

Mertasn npuobpeTaet Bce Oosibliiee 3HaU€HUE B APXUTEKTYpE, KaK B KOHCTPYKTUBHBIX, TaK
U B JICKOPAaTUBHBIX LENAX. AJIOMUHHUEBBIA CAlIUHT, IITOPMOBbIE OKHA M (OJbra SBISIOTCS
OTJIMYHBIMU  H30JISITOpaMHM. MeTal  TakKe MHCIONb3yeTcss B KadecTBe Marepuana B
HU3KOTEMIIEPATYPHBIX SIIEPHBIX PEAKTOpaX, IOCKOJIBKY OH IOTJIOIIAET OTHOCHTEIBHO MaJlo
HEUTPOHOB. AJIFOMUHHUI CTAHOBUTCS IIPOYHEE U COXPAHAET CBOIO ITPOYHOCTH TP MOXOJIOIaHUH,

MMO3TOMY €T0 UCIIOJB3YIOT IPU KPUOTCHHBIX TEMIICpATypax.

buaer Ne 10
1. BeinonHeHne rpaMMaTHYECKOTO TECTA.

1-d, 2-d, 3-d, 4-d, 5-a, 6-b, 7-a, 8-d, 9-c, 10-a
2. Urenwue, nepeBoa npodeccuoHanbHO-opueHTHpoBaHHOTO TekcTa. (I[Ipunoxenue 10)

Keneso
Yucroe kelre30 MATKOE, KOBKOE M IUTacTHYHOE. JKerne30 JIerko HaMarHWYWBaeTCs IMPH
OOBIYHBIX TEMITepaTypax; e€ro TPYJHO HAMAarHUYHMBATh MPHU HAIPEBAHWH, W TIPH TeMIIepaType
oko1o 790 °© C (oxomo 1450 ° F) marHuTHBIEC CBOICTBA McUe3at0T. UHCTOE KeNe30 TUIABUTCS MPU
temneparype okoso 1535 © C (okomo 2795 ° F), kunut ipu 2750 ° C (4982 °© F) u umeeT ynenbHbIN

Bec 7,86. ATOMHEBIN BecC JKene3a cocTaBisieT 55,847,
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XUMHUECKH JKEJIe30 SBIISICTCSI aKTUBHBIM MeTauioM. OH COIUHSETCS C TalloTeHaMH, CEpPOH,
dbocdopom, yrieposomM u KpeMHUEM.

[Tpu BO31EHCTBUM BIQXKHOTO BO3/yXa XKeJe30 MOJBEPraeTcsi KOppo3uu, 00pa3ys KpacHOBATO-
KOPUYHEBBIM OKCHJI XKelle3a, NIMPOKO M3BECTHBIN KaK prkaBurHa. OOpa3oBaHUE PIKaBYMHBI - 3TO
ANEKTPOXUMHYECKOE SIBJICHHE, IPU KOTOPOM IMPHMECH, MPUCYTCTBYIOIIME B JKeie3e, 00pa3yroT
AIIEKTPUYECKYIO “TIapy” ¢ METAIITMYECKHIM JKEJIe30M. Y CTAaHABJIMBACTCS HEOOIBIION TOK, BOJIa U3
atMocepsl o0ecrieunBaeT MEKTPOTUTHICCKHU pacTBOp. Boma u pacTBOpUMBIC 3JEKTPOIUTHI,
TaKue KaK COJIb, YCKOPSIOT Peakimioo. B 3TOM mpoliecce METAIUTMYECKOE KEIe30 pas3iiaraercs
BCTYIIACT B PEAKIIMIO C KUCIOPOJIOM BO3/yXa, 00pa3ys pikaBuMHy. YUCTOE Keme30, MOIydeHHOEe
AIIEKTPOJIM30M pacTBOpa Cynb(dara xkenesza, UMeeT OTpaHHICHHOE IpUMeHeHne. ToBapHbIi YyTryH
HEM3MEHHO COJICP)KUT HEOOJBIIOE KOJIWYECTBO YIJepoJa M JPYIHX TpUMeEced, KOTOphIe
U3MEHSIOT ero (PM3UYECKUE CBOMCTBA, KOTOPBIC 3HAUUTEILHO YIYYIIAIOTCS 33 CUET JaIbHEHIIEro
N00aBIICHUS YTIIEPOJia U JPYTUX JCTUPYIOIIUX AJIEMEHTOB.

besyciioBHO, Hamboblee KOJMYECTBO Kelie3a HCIONb3yeTcss B 00paboTaHHBIX (opmax,
TaKUX KaK KOBAHOE JKEJe30, YyTYH M CTajb. KOMMEpUECKH YHCTOE KENe30 MCHOIB3YeTCs IS
MPOM3BOJICTBA OIIMHKOBAHHOTO JIMCTOBOTO METalia M AJIEKTPOMAarHuToB. COCIMHEHUS JKele3a
UCTIONB3YIOTCS B MEIUIIMHCKHX LENSIX MPHU JICUCHUU aHEMHUH, KOTJa KOJIMYECTBO reMOTrjIo0nHa

HJIN KOJIMYCCTBO KPACHBIX KPOBAHBIX TCJICH B KPOBHU CHUIKCHO.

Buaer Ne 11
1. BeinmonHeHne rpaMMaTHYECKOTO TECTA.

1-a, 2-b, 3-c, 4-d, 5-a, 6-b, 7-c, 8-b, 9-d, 10-d

2.  UYrenwue, nepeBo npodeccruoHaabHO-opueHTHpoBaHHOTO TekcTa. ([Ipunoxenue 11)

Yraepon
VYrnepoa, HEeMETATMYECKUM XUMUYECKHH 3JIEMEHT, U3BECTHBIN 1101 CUMBOJIOM C, KOTOPBIi
SBJISIETCSI OCHOBHBIM CTPOMTENIbHBIM MATEPHAIOM B YKMBBIX OpPraHW3Max U BaKeH JUIsI MHOTHMX
oTpacieil TPOMBIIINIEHHOCTH. YTJIEPO,I BCTPEYaeTCs B IPUPOJIE MOYTH B YUCTOM BHUJIE B aIMa3e U
rpadure. OH Takxe SBISETCS OCHOBHBIM KOMIIOHEHTOM YTJIs, HEPTH, acanbTa, U3BECTHAKA U
OOJBIIMHCTBA MATEPUATIOB, TPOU3BOIUMBIX PACTEHUSMHU U JKUBOTHBIMHU.
Atom yriepoaa MOKET XUMHUYCCKU COCIUHATHCA C aTOMAaMU APYTrUuX 3JICMCHTOB, a4 TaK¥KC C

IpyrMMH aTOMaMHu yriieponia, oOpasys Mosekyibl. MoJekylnbl, colepkame aBa uiu Ooiee
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3JIEMEHTa, 00pa3yIoT COCTWHEHHUS. YTJEPOJ MOXKET 0Opa30BBIBaTH OOJBINE COCAMHEHUH, YeM
T000M IPyToi 3IEMEHT, KpOME BOJIOPO/IA.

M3 Bcex DIEMEHTOB yriepox - €IAWHCTBEHHBIM, NIPUTOAHBIA I IOCTPOCHMS

pPa3HOOOpPa3HBIX MOJIEKYJ, HEOOXOJUMBIX JJIsi MOJJEPXKAHUS KU3HU. ATOMBI yriepoia MOTYT
COEIIUHSATHCS APYT C IpyroM, o0pa3ysi LIETIOYKH, KOJIbLA WM KPUCTAIUTMYECKYIO CETKY.
Y4eHble, TPOMBIIUICHHOCTh W TMOTPEOUTENN HCHOJB3YIOT pa3iudHble (OPMBI yriiepojia u
YIIEpOACOAEPKAILUX COEIUHEHUHN I0-pa3HOMy. I[IpOMBINUIEHHOCTh HMCHONB3YET YIJIEpOAd NS
MIPOM3BOJICTBA CTAJIM U3 KeJlie3a, OYMCTKA METAJIOB M MPUAAHUS NMPOYHOCTU pe3uHe. B dopme
anMasa yriaepoJ MOXKET pa3pe3aTh OOJBIIMHCTBO Apyrux BemecTB. CoeAMHEHUs YTriiepo1a MOKHO
CXHUTI'aTh B KQUYECTBEC TOIJINBA HJIA 060rpeBa MUY 1UJIW J0MOB, a TaKXKE 06pa3OBI)IBaTI) MHOXECTBO
PA3INYHBIX MOJICKYJI IJI1 BCCBO3MOKHBIX HYX/ YCJIOBCKA.

VYrinepoq MMeeT MHOTO MPOMBILIUICHHBIX NHpuMeHeHui. [Ipu BBICOKMX TemmepaTypax
YIJIEpOa COEUHSETCS C Kelle30M, 00pa3ys cTallb. XMMHUYECKHU COCTaB CTalld OINpEAeTseT ee
¢du3nUecKue CBOMCTBA. YTIEPOIUCTAs CTAJb C COAEPKaHUEM yriiepoa okoio 1,5% ucnonb3yercs
J1s1 U3rOTOBJICHUS JIMCTOBOH CTaId U HHCTPYMCHTOB. CTaJ'II), HCIIOJIb3yeMas [JIA U3TrOTOBJICHHUA

JeTraneu aBTOMOOMJIBHBIX U aBHAITMOHHBIX ,I[BPIFaTeJ'Ieﬁ, COACPIKUT OKOJIO 1 MMpoUCHTa yrjiepoJa.

buaer Ne 12
1. BeinonHeHne rpaMMaTHYECKOIO TECTA.

1-a, 2-b, 3-c, 4-d, 5-a, 6-c, 7-b, 8-b, 9-c, 10-b
2. Urenue, nepeBo/ npodeccnoHanbHo-opreHTUpoBaHHOro Tekcta. ([Ipunoxenue 12)

IIpousBoacreo
[Tpon3BoacTBO - 3TO HepepaboTKa ChIpbsl B FOTOBYIO HPOAYKIHUI C HCIOIb30BAHUEM

MHCTPYMEHTOB U TporieccoB. [Ipon3BoACTBO - 3TO Mporece co3aanus 100aBICHHOW CTOMMOCTH,
MO3BOJIIOIINN TPEANPUATHSAM TPOAABaTh TOTOBYIO MPOIYKIUIO C HAg0aBKOW K CTOMMOCTH
UCTIONIE3YeMOro chipbsa. CioBo manufacture MPOUCXOIUT OT ABYX JATHHCKUX CIIOB manus (pyka)
u factus (menats); 93TO coueTanue o3HavaeT "caemano BpyuHyro'. Kak o0macte nccineqoBaHus B
COBPEMEHHOM  KOHTEKCTE, MPOU3BOJICTBO MOXHO  ONpPEACITUTh ABYMS  CIIOCOOAMHU:
TEXHOJIOTHYECKUM U SKOHOMUYECKUM.

TexHOIOrHYECKH TPOU3BOJICTBO - ITO MPUMEHEHUE (PU3HMUECKUX U XUMUYECKUX MPOIIECCOB
JUIE W3TOTOBJICHUS JETAJICH WM W3JENUH; TPOW3BOJICTBO TaKXKe BKIIOYACT B ceOsi COOPKY
MHOXECTBa JIETAJICH /ISl M3TOTOBIICHUS W3Jenuil. [[pon3BOACTBEHHBIC MPOIECCH BKIOYAIOT B

ce0s1 coueTaHue MalliH, HHCTPYMEHTOB, SHEPTUU U pydyHOro TpyAa. C 3KOHOMHUYECKOH TOUYKHU
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3peHHsT TIPOHM3BOJICTBO - 3TO MPEOOpa30BaHME MATEPHUATIOB B H3JENUs OOJBIICH IEHHOCTH

MOCPEACTBOM OJTHOM MITM HECKOJLKHX OIeparyii 00paboTKU U WM COOPKHU.

Buier Ne 13
1. BeinonHeHne rpaMMaTUYECKOIO TECTA.
1-c, 2-c, 3-c, 4-a, 5-a, 6-C, 7-b, 8-a, 9-d, 10-b

2. UYrenwue, nepeBoj npodeccuoHaabHO-oprueHTHpoBaHHOTO TekcTa. ([Ipunoxenue 13)

MeTtaJsibl M1 MX IPUMEHEHHE
H3BecTHO, UTO METasIbl OYEHb Ba)KHBI B HAIlleW KU3HU. MeTamibpl UMEIOT Haubosbiiee

3HAUEHUE ]ISl POMBINIICHHOCTH. Bce MalMHBI U Apyrue WHKEHEPHBIE KOHCTPYKIIMA UMEIOT
METAJIJIMYECKHE JIETANIN; HEKOTOPBIE U3 HUX COCTOST TOJIbKO U3 METAJUIMYECKUX JIeTaJICH.

Cy1iecTBYIOT 060JIbIIIKE TPYIIBI METAIIOB:

1) ITpocThie MeTaIbI - 00JIee WM MEHEEe YNCThIe XUMHUUECKHUE DJIIEMEHTHI.

2) CmuiaBbl - 3TO MaTepHaIbl, COCTOSIIINE U3 MPOCTOTO0 METala B COUETAHUH C IPYTUMHU
AIIEMEHTaMH.

OKkoo IBYX TpeTel BCeX DIEMEHTOB, COAEPIKAIIUXCS B 3eMJI€, COCTABISIOT METAJIbI, HO
HE BCE METaUIbl MOTYT OBITh KCIOJB30BaHBl B MPOMBINIICHHOCTH. Te MeTalibl, KOTOphIe
UCTIONIB3YIOTCS. B TPOMBIIUICHHOCTH, HAa3bIBAIOTCS WHXEHEPHBIMH MeTautlamMu. Hamboiee
BKHBIM TEXHUYECKUM METAJNIOM sIBJsieTcs skene30 (Fe), koTopoe B BU/E CIUIAaBOB C YIIIEPOIOM
(C) m apyruMu >JeMEHTaMH HaXOAWUT OOJibllice MPUMEHEHHE, YeM JIF000H Ipyroil MeTasul.
Mertai, cocTosIMiA U3 )Kene3a B COUeTaHUU C HEKOTOPBIMU APYTUMU dJIEMEHTAMHU, U3BECTEH KaK
YEpHBI MeTasl; BCEe OCTajJbHblE METAJlJIbl Ha3bIBAIOTCA IBETHBHIMM MeTaiamu. Hauboiee
Ba)KHBIMH [[BETHBIMU MeTa/1aMu sBsitoTcst Menb (Cu), amromunwmii (Al), cunerr (Pb), sk (Zn),
0JI0BO (SN), HO BCE ATH METAJLIIbI UCTIOTB3YIOTCS TOPA3/I0 MEHBIIIE, YeM YEPHBIC METAIUIBI, IOTOMY
YTO YEepHbIC METAIIJIBI HAMHOTO JIEIIEBIIE.

TexHUYECKHE METAIUIBI UCTIONB3YIOTCS B TPOMBIIIIJICHHOCTH B BUJIE CILIABOB, IIOTOMY YTO
CBOICTBA CIJTABOB HAMHOTO JIY4IlI€, Y€M CBOMCTBA YUCTHIX METAIIOB. TOJIBKO aTFOMUHUNA MOKET
OBITH IIIMPOKO MCIIOJIL30BaH B BUJIE MPOCTOTO METalla.

Jltoam HavaIM UCIIONIL30BATh METAJUTBI TIOCTIE IEpeBa U KaMHsI, HO ceyac MeTaslibl 0oJiee BayKHBI
JUTSI Halllel MPOMBIIIIEHHOCTH, Y€M 3TH J[Ba CTapbIX MaTepuaia. MeTasuibl UMEIOT Takoe O0JIbIIoe

3HAYCHHE M3-3a UX MOJIC3HBIX CBOMCTB. MeTamisl HAaMHOTO IMPOYHEC U TBEPIKEC ACPEBA, U HMCHHO
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IMO3TOMY HEKOTOPBIC HHKCHCPHBIC COOPYKCHHA U MallIMHBL ObLIN HEBO3MOXKHBI, KOrJaa JIOIHU HE

3HAJIM, KaK IPOU3BOJANUTDb U KaK MCIIOJIL30BaTh MCTAJIJIbI.

Buaer Ne 14
BrlmmotHEHHE rpaMMaTHYECKOTO TECTa.

1-a, 2-a, 3-a, 4-a, 5-c, 6-d, 7-b, 8-b, 9-a, 10-b

2. Urenwue, nepeBo npodeccuoHanbHO-opueHTHpoBaHHOTO TekcTa. ([Ipunoxenue 14)

Buabl craan

Cy1iecTByeT /1Ba OCHOBHBIX BMJIa CTaJld: YIJIEPOJAMCTAasl CTallb W JIETUPOBAHHAs CTallb.
VYriaepoaucras cTallb COIEPHKHUT TOJIBKO JKEJIe30 U YIIIepo, B TO BpeMs Kak JIETMPOBAHHAs CTaJlb
COJICPKHUT HEKOTOPbIE JIpYrue “JEerupyrolue 3JIE€MEeHThl”, TaKue KaK HUKEIb, XpOM, MapraHell,
MOJINO/IeH, BOJIb(paM, BaHATHUH.

Kaxxnprit Bu cTanu neiauTcst Ha HECKOJIBKO MapoK CIEAYIOIINM 00pa3oM:

1. Yrnepoaucrele cTaim.

a) HU3KOYTJIepoaAncTas ctaib, coaepsxkamas ot 0,05 no 0,15% yrnepona; D1a cTanb Takxke
M3BECTHA KaK MAIIMHHAs CTajlb;

b) cpennsis crans, conepxaias ot 0,15 no 0,60% yraepona;

C) BBICOKOYTJIEPOMCTAs CTallb, cojeprxkarias ot 0,6 1o 1,50% yraepona; 3Ty cranb MHOTa
Ha3bIBAIOT “UHCTPYMEHTAIbHON CTAJIBIO .

2. JlerupoBaHHbBIE CTaIH.

a) crienuanbHas JETHPOBaHHAs CTallb, TaKas KaK HUKEJIEBas CTallb, XpOMOBasl CTab;

0) ObICTpOpPEKYIIas CTallb, TAKKE M3BECTHASI KAK CAMOTBEPACIONIAs CTab.

VYraeponuctele  cTanM  ABISAIOTCS — HauOojiee  paclpOCTPAaHEHHBIMH  CTaJIMH,
MCIIOJIb3YEMBIMU B. IPOMBIIUIEHHOCTh. CBONCTBA ATUX CTAJIEH 3aBUCST TOJIBKO OT IPOLIEHTHOTO
coJlep’KaHusl yriiepoja, KOTOpbIi oHM coaepskaT. HuzkoyrinepoaucTeie craal O4eHb MSTKHE U
MOTYT HCIIOJIb30BAThCS NIl U3TOTOBJIEHUS PEIbCOB, OOJITOB M JleTaleld MallluH, KOTOPbIM He
TpeOyeTcst MPOYHOCTb.

Cpenneyrneponuctas crajb sBiISeTCss Oojiee KayecTBEHHOW M MPOYHOH, uem
HU3KOyTJepoaucTas ctaib. Ero Takke TpyaHee pe3aTh, 4eM HU3KOYTJIEPOAUCTYIO CTallb.

Beicokoyrnepoaucras crajb MOXET OBbITh 3aKajieHa IIyTeM HarpeBaHus €€ [0
OTIpeNIeICHHONW TeMIepaTyphl, a 3aTeM OBICTPOro OxJaxaeHHs B Boze. Uem Oomblie yriepona

COACPIKUTCA B CTAJIU U UCM 6LICTpee MNPOUCXOAUT OXJIAKACHUEC, TCM TBCPIKEC OHA CTAHOBUTCH.
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braronaps cBoeil BBICOKOM MPOYHOCTH ¥ TBEPIOCTH 3Ta MapKa CTajIy MOYKET UCIOJIb30BaThCS s
M3TOTOBJICHHS] MHCTPYMEHTOB U pab04YMX yacTell MaIiuH.

Ho nns HekOoTOpBIX cHelUalbHBIX NPUMEHEHHM, Hampumep, s 3yOuaThIX KOJec,
MOJAIINUITHUKOB, TPYKHUH, BajJOB W NPOBOJOKH, YIJIEPOJUCTBIE CTAJIM HE BCErJa MOXHO
HCIIOJIb30BaTh, MOCKOJIBKY OHHM He 00Ja/lal0T CBOWCTBaMHU, HEOOXOIUMBIMU JIJISl STHX JI€TaJeH.
Jnst Takux neraned clieqyeT HCIOIb30BaTh HEKOTOPHIE CHEIUATIbHBIC JIETUPOBAHHBIC CTaJIH,
MOCKOJIBKY JICTUPYIOIIUE SJIEMEHTHI JIEJIAl0T UX 00JIee )KeCTKUMHU, IIPOYHBIMH WM TBEPIBIMH, YeM

YIJII€pOAUCTBIC CTAJIN.

Buaer Ne 15

BrInonHenue rpaMMaTHYECKOro TeCTa.

1. 1-b, 2-a, 3-d, 4-a, 5-d, 6-a, 7-c, 8-c, 9-d, 10-b

UYrenue, nepeBo 1 npodeccuoHaIbHO-OpHEHTUPOBaHHOTO TekcTa. ([Ipumoxkenue 15)
Crankn

CraHKky UCHONB3YIOTCS Ui NpHIAaHUS (GOpPMBI METaulaM H JIPYTMM MaTepualiaMm.
Marepuan, moanexamuil (OpMOBaHHIO, HA3BIBACTCS 3arOTOBKOW. BOJBITMHCTBO CTAaHKOB B
HACTOSIIEE BPEMsI OCHAIIIEHO AIEKTPUYECKUM MPUBOAOM. CTaHKHU C DIEKTPOIIPHUBOIOM pabOTAIOT
ObICTpee U TOYHEe, YeM PYUHbIE WHCTPYMEHTHI: OHM OBUIM Ba)KHBIM DJIEMEHTOM B Pa3BUTUU
IIPOIIECCOB MacCOBOTO MPOU3BOCTBA, MOCKOJIBKY MO3BOJISUIA U3TOTABIMBATE OT/EIBHbIEC IETAIN
B OOJIBIIIOM KOJINYECTBEC, 4TOOBI OHU OBLIM B3aMMO3aMEHSIEMBIMU.

Bce cTaHku OCHalIeHbl NPUCHIOCOONEHUSMHU 7S yAepKaHUS Kak 3aroTOBKH, TaK H
WHCTPYMEHTA, a TaKKe NS TOYHOTO YIMpaBICHHUS MEpeMElIeHHEM pEeXKYIIero MHCTPYMEHTa
OTHOCHUTEIIFHO 3aroTOBKHA. B OONBITMHCTBE omneparnuii MeXaHW4eCKOW 0O0pabOTKH BBIAEISACTCS
0OJBIIOE KOJHMYECTBO TEIUIA, W JUIA OXJAXKICHHWS M CMa3Kd HCIOJB3YIOTCS OXJIAKIArOIINe
HKUAKOCTU (OOBIYHO CMECh BOJBI M Macen).

Cranku 0O0BIYHO 0OpabaThHIBAIOT MaTepHAlbl MEXaHUYECKH, HO B TOCTIEIHEe BpeMsi ObLIN
pazpaboTaHbl Apyrue MeToabl 00paboTku. OHM BKIIOYAIOT XUMHYECKYI0 00paboTKy,
ANIEKTPOUCKPOBYIO JPO3UI0 I TPUIAHWS OYEHb TBEPABIM MaTepuaiaM 00l ¢GhopMbl ¢
MOMOIIBI0 HETMPEPHIBHON  BBICOKOBOJIBTHOW HCKPBI (paspsaa) MeEXAy OJICKTPOAOM U
oOpabareiBaeMoli  netanpto. Jlpyrue MeTonbl 00pabOTKM  BKJIIOYAIOT  CBEpICHHE C
UCIIOJIb30BaHUEM YIBTPa3ByKa M Pe3Ky C MOMOIIbIO Ja3epHOro jiyda. UucioBoe ympaBlieHUE
CTaHKaMU U THOKHE MPOU3BOACTBEHHbBIE CHCTEMBI TIO3BOJIMIM TMOKO HCIIOIb30BaTh KOMIUIEKCHBIE

CUCTCMBI CTAHKOB I IPOU3BOACTBA IIUPOKOT'O CIICKTpa PI3I[CJIHI>1.
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Kputepun onenkmn:

OueHuBaHMe TECTOBBIX TPAMMATHYECKHX 3a[JaHUI OLlEHUBAETCH MO CJeAYIOLIel cxeme:
Brbinosneno:

meHee 50 %-«2»
51%-65% paboTsl — «3»
66%- 95% - «4»
95-100% - «5»

OneHka «0TJIMYHO»

KomMmyHMKaTHBHAs 3a7jaya MOJHOCTBIO BHINOJIHEHA: 11€1b COOOIIEHHS YCIIEIHO I0OCTUTHYTA,
TeMa pacKphiTa B 33JaHHOM 00bEeMe, CTYIEHT TOBOPUT CBOOOTHO, a HE YUTAET CBOE
BBICTYIIJICHHE 10 CBOUM 3aIMCSIM, IOHUMAET BOIIPOC, OTBEYAEeT Ha Hero cBo001HO. C10BapHBIii
3arac y4acTHHKa OoraT, pa3sHOOOpa3eH U aJIeKBaTeH MTOCTABICHHOM 3a1aue. B peun ydactHuKa
BO3MOXHHI | - 2 rpaMmaTHUecKue OmUOKH. 1 - 2 JeKCHUecKHue OMNOKH.

Ouenka «xopouo»

KommyHMKaTHBHAs 3a7jaya BBIIOJIHEHA: 11eJIb COOOIIEHUS IOCTUTHYTa, TEMa PAaCKpbITa, HO HE B
3aJaHHOM 00beMe, CTYJCHT TOBOPUT, UCTIOIB3Ysl CBOH 3aIMCH, TOHUMAET BOTIPOC, OTBEYAET HA
Hero He noiHo. CoBapHbIH 3aMac y4acTHUKA B OCHOBHOM COOTBETCTBYET IIOCTaBJIEHHON
3aa4de, OJJHaKO UMEIOTCS 3 - 4 IeKCUYecKue OmmoOKH, 3 - 4 rpaMMaTHYecKHe OIUOKH.
OneHka «yA0BJIEeTBOPUTEIbHO»

KommyHHKaTHBHAS 3a7a4a BHITIOJTHEHA YACTHYHO: LEJIb COOOIICHNS JOCTUTHYTA HE B TIOJTHOM
o0beMe, TeMa pacKpbITa HE B 33/laHHOM 00bEeME, CTYIEHT FOBOPHUT, UCIIOJIb3YsI CBOM 3aIlUCH,
MIOHMMAET BOTIPOC HE BCET1a, OTBEUAET HA HETO HE MOJIHO WIIM HE OTBEYaeT Ha Hero. B peun
Y4aCTHHUKA MIPUCYTCTBYIOT MHOTOUYHMCIEHHbIE (5 1 OoJiee) JeKCUUeCKUe, rpaMMaTHyecKue
omnOku. CI0BapHOTO 3amaca He XBaTaeT Juisd OOIIEHUsI B COOTBETCTBHH C 33/1aHUEM.

OneHka «Hey/10BJIeTBOPUTEIbHOY

KommyHHMKaTHBHAs 3a7jaua HE BBINOJIHEHA: LIEJIb COOOIIEHHS HEe IOCTUTHYTA, TEMa HE PacKphITa
HE B 3aJJaHHOM 00beMe, CTYJICHT YUTAET, UCTIOIb3Ysl CBOM 3aITMCH, HE IIOHUMAET BOTIPOC,
OTBEYAET Ha HEro He MOJHO WJIM HEe OTBEYAET Ha HEro. B peun ydacTHHKA PUCYTCTBYIOT
MHoOTrouurcieHHble (5 1 0oiiee) TeKkcuyeckue, rpaMmaTryeckue omnoku. CloBapHOro 3armaca He
XBaTaeT JIs OOLEHNS B COOTBETCTBHUHM C 3aJJaHUEM.

OunennBaHne 0TBETOB HA BOMPOCHI:

OneHka «O0TJIMYHO)» - TOHUMaHUE BOIPOCA, CMBICIIOBOE COOTBETCTBHE OTBETA BOIIPOCY,
Pa3BEpHYTOCTh U apTYMEHTHPOBAHHOCTh OTBETA, €T0 JIEKCHUYECKasl, FpaMMaTHyecKast
PaBUIBHOCTD

OneHka «Xopoiio» - COOTBETCTBHE HOPMaM IIOCTPOCHHUS OTBETA, OMYIICHBI HE3HAYNTEIIbHBIC
OLIMOKH B TpaMMAaTHKe, HE TIOJHOCTBIO JaHa Pa3BEPHYTOCTh OTBETA

OneHka «y/A0BJeTBOPUTEIBHO) - BOIIPOC IMOHSIT YaCTHYHO, TP OTBETE YACTO BCTPEUAIOTCS
rpaMMaTH4ecKHe OIMOKH IEMEHTapHOTIO YPOBHS, HET Pa3BEPHYTOr0 OTBETa

OneHka «HeyI0BJIeTBOPUTEIBHO» - HET TOHUMAHHUS BOIIPOCA, OTCYTCTBYET CMBICIIOBOE
COOTBETCTBHUE OTBETA BOIIPOCY, Pa3BEPHYTOCTh U apr'yMEHTHUPOBAHHOCTb OTBETA, €r0
JIEKCHYECKasl, rpaMMaTndecKkast 1 HHPOPMAaTUBHOCTh M JIOTHYHOCTH COOOTIICHHS.

OueHnBaHMe NepeBoaa TEKCTA

Ouenka «oTaM4H0» KoMMyHHKaTHBHAs 3ajaya pelieHa, CoOII0/IeHbl OCHOBHBIE
npasuiia 0pOPMIIEHHUS TEKCTA, OYEHb HE3HAYUTENIbHOE KOJMYEeCTBO opdorpapuieckux u
JIEKCUKO-TPaMMaTUYECKUX NTOTPEIIHOCTEN. JIOTHYHOE U MTOCIIE10BATEIBbHOE U3II0KECHHE
MaTepHaia ¢ AeJCHUEM TeKCcTa Ha ab3allbl.

IIpaBunBHOE UCIIOJIB30BAHUE PA3IIMYHBIX CPEIACTB IIEPEAAUN JIOTUYECKON CBA3U MEXKIY
OT/IENbHBIMU YaCTSIMHU TEKCTA.
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CryneHT nokasza 3HaHHe OOJIBIIOTO 3araca JEeKCUKH U YCHEIIHO UCTIOIb30BAaJ €€ C
y4€TOM HOPM MHOCTpPaHHOTO si3bika. [IpakTuyecku Het ommnbok. CoOroaaercs: mpaBUIIbHBIH
nopsok cioB. [Ipu ncrnonp3oBanuu 0osee CI0KHBIX KOHCTPYKIUH TOIYCTUMO HEOOIbIIOEe
KOJIMYECTBO OMIMOOK, KOTOPbIE HE HapylIaloT MOHMMaHue TekcTa. [loutu Het opdorpaduueckux
omnbok. CobuoaeTcst AeJIeHne TEKCTa Ha MpeIokeHus. MiMerommecs HETOUHOCTH HE MEIIAIOT
MOHMMAaHHUIO TEKCTA.

Onenka «xopomo» KommyHukatuBHas 3a/1a4a pelieHa, HO JIEKCUKO-TpaMMaTUYECKUe
MOTPEIIHOCTH, B TOM YHCIIE BBIXOASAIINX 32 0a30BbIi YPOBEHB, MPEMATCTBYIOT IOHUMAHUIO.
Mpbiciu U3710KEHBl B OCHOBHOM JIOTUYHO. J[OITyCTUMBI OTAEIbHBIE HEOCTATKU IPU JEJIEHUN
TeKcTa Ha a03albl ¥ NPU UCIOIb30BAHUU CPEACTB Mepeiayll JIOTHYECKOM CBSI3U MEXTY
OTJENIbHBIMU YaCTSIMU TEKCTa WK B (hopmare nucbMa. Mcronp30Balicst 10CTaTOUYHBINA 00beM
JICKCUKHU, JAOIYyCKas OTAeJIbHbIE HETOUHOCTH B YIOTPEOJICHUH CJIOB UM OIPaHUYCHHBIN 3amac
CJIOB, HO 3()()eKTUBHO U MPaBUIILHO, C YIETOM HOPM aHTJIMHCKOrO s3bIKa. B pabore nmeercs psia
rpaMMaTHYEeCKUX OMHUOOK, HE MPEMSITCTBYIONINX MOHUMAHUIO TeKcTa. JIOMyCTUMO HECKOJIBKO
opdorpaduyeckux omuOOK, KOTOPHIE HE 3aTPYIHAIOT TOHUMAHUE TEKCTa.

Ouenka «ya0B/IeTBOPUTENIbHO» KOMMYyHUKATUBHAS 3a/1aya PELICHa, HO SI3bIKOBbIE
HOTPEIIHOCTH, B TOM YHUCJIE€ IPU IPUMEHEHUH SA3BIKOBBIX CPEJICTB, COCTABIISIIOIINX 0a30BbIN
YPOBEHB, MPEMATCTBYIOT IOHUMAHHUIO TeKCTa. MBICITH HE BCETJa U3JI0KEHBI JIOTUYHO. JleneHue
TEKCTa Ha a03allbl HEJOCTATOYHO MOCIEI0BATEIBHO UM BOOOIIE OTCYTCTBYET. OmmOKy B
MCIIOJIb30BAaHUU CPEJCTB Mepeauu JOTHUECKON CBSA3H MEXAY OTICIIbHBIMHU YaCTSIMHU TEKCTA.
MHoro omnbok B ¢opmare nucbma. CTyA€HT UCIIOIB30Bajl OIPaHUYEHHBIH 3amac cIoB, He
Bceria coOroaasi HOpMbl HHOCTPAHHOTO si3bIKa. B pabote n1bo yacTo BcTpedaroTes
rpaMMaTH4eCcKUe OIMOKH 3JIEMEHTAPHOTO YPOBHS, JINOO OMIMOKY HEMHOTOUMCIIEHHBI, HO TaK
CEpbE3HBI, UTO 3aTPYAHAIOT MOHUMaHue Tekcta. merorcs mHorue ommobku, opdorpaduyeckue
U IIYHKTYallMOHHbIE, HEKOTOPBIE U3 HUX MOTYT PUBOAMTH K HETOHUMAaHUIO TEKCTA.

Onenka «Heya0B/IeTBOPUTENbHO» KOMMyHMKaTHBHAs 3a7a4a He penieHa. OTCyTCTBYET
JIOTHKa B IOCTPOEHUH BbICKa3biBaHUs. He ncnonb3yroTest cpecTBa nepeaadn J0rH4eckom CBs3U
MEXy YacTsaMH TekcTa. Popmar nucbMa He coOmoaercs. CTyIeHT He CMOT IIPaBUIIbHO
HCIIOJIb30BaTh CBOM JIEKCHYECKUH 3amac JiIsl BBIPQXKEHUS CBOMX MBICIIEH WK HE 00aaeT
HE00XO0IMMBIM 3amacoM cjioB. I'paMMaTiueckue npasuiia He coomonatorcs. [Ipasuna
opdorpaduu 1 TyHKTyaIluu HE COOTIOJAI0TCS.
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