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1. [Macnopr ¢onaa oueHOYHBIX CPEICTB

®ona oueHounslx cpeacts (®OC) mnpeaHasHayeHbl U KOHTPOAA M OLEHKH 00pasoBaTe/bHbIX
JIOCTIKEHHIT  00Y4alOIMXCA, OCBOMBIIMX —nporpammy yueGHOH aucuuminubl  «MHOCTpaHHBIN  A3bIK B
npoeccHOHANLHON NeATEIbHOCTHY.

®OC BKIIOYAIOT KOHTPOJbHbIE MAaTePHANbl U1 MPOBEJCHHSA TEKYLIEr0 KOHTPOJsS B (OPME MPOBEPO4HBIX
paGoT M KOHTPONBHLIX pAbOT, PYGeXHOr0 KOHTPONS M NPOMEXKYTOUHO arrecTauuu B (Qopme 3auera,
nmddepeHIpOBAHHOTO 3a4eTa, HTOTOBOI KOHTPOIbLHOI paboTbl.

B pesyabratre ocsoeHust yueOHOil ancuuniaubbl  «MHOCTpaHHbIH  A3bIK B npodeccHoHanbHOM
JeaTenbHoCTH  oByualolmiics aomked obnanath npeaycmortpentbiMn PI'OC no cneuxalbHOCTH 15.02.15.
Texnonorus MeTaio00padaThIBAIONIEro MPOM3BOACTBA 110 CHICAYIOWHMH YMEHHAMH W 3HAHHUAMH,
KOTOpBIE (JOPMUPYIOT NPOQECCHOHANIBHYIO KOMNETEHLHIO, H OOLIMMH KOMIIETEHIIUSMH:

Y1. noHumarb 06UIHIT CMBIC/ YETKO MPON3HECEHHBIX BbICKa3bIBaHHii Ha H3BECTHbIE TEMbI (TPOJeCCHOHAIbHBIC H
ObiTOBbBIC)

V2. noHumars TeKCThbl Ha 6a30Bble NPOPECCHOHANILHBIE TEMbI

¥3. yyacTBOBATh B JIMAJIOrax Ha 3HaKoMble 00LLHE U NPO(ECCHOHASIBHBIE TEMBI

V4. cTpouTh NPOCThIC BbICKA3bIBaHUA 0 ceOe U 0 CBOEH NPOPECCHOHAILHOI ACATEIbHOCTH.

V5. kpaTko 060CHOBbLIBATHL H OOBACHHTb CBOH ACHCTBHSA (TEKYLILHE H NUIAHUPYEMBIE)

V6.nucath NpocTbie CBA3HbIE COOOLIEHHS HA 3HAKOMbIE MM HHTEPECYIOLUME MPO(ecCHOHANIbHbIE TEMbl NpaBHJa
MOCTPOEHHA NPOCTBIX U CAOMKHBIX MPEUIOKEHNH HA NPO(eCcCHOHAILHbIE TEMBI

31. npaBuia MOCTPOEHHS MPOCTBIX H CIGKHBIX NPEJUIOKEHUH Ha IPOPECCHOHANIBHbBIC TEMbl

32. ocHoBHble 00LIEYnOTpeOHTENbHbIE rarob! (GbIToBas H NpofiecCHOHaNbHasA JIEKCHKA)

33. npaBuaa YTeHHs TEKCTOB NPO(ecCHOHANILHOM HANPABIEHHOCTH

34.71eKCHUECKHIT MHHUMYM, OTHOCALULHIACA K OMMCAHMIO NPEAMETOB, CPEACTB H MPOLECCOB NpodeccHoHaIbHOMA
JICATEJILHOCTH

35. oco0eHHOCTH NPOH3HOLLICHHA

OK 1. [Touumath CyUHOCTL U COUMAJIBHYIO 3HAUMMOCTB cBoeii Oyayuieit npodeccHu, NposBIATh K Helf yCTOHYHBbIH
HHTEpEC.

OK 2. OcyuiecTsiaaTh NOHCK, aHaIu3 W MHTEPNPETalHio WH(OPMAUMH, HEOOXOAMMON JUIA BBITIONHEHHS 3ajay
npogeccHoHanbHOMH AEATEILHOCTH

OK 3. [TnanupoBath 1 peain3oBbiBaTh COGCTBEHHOE NPOPECCHOHANLHOE H INYHOCTHOC PA3BHTHE.

OK 4. OcyuwecTsiasTh NOHCK, aHalu3 M OLEHKY HH(POpMaunH, HeOOXOAHMOIi Ul MOCTAHOBKH M PEIICHHA
npodeccuoHaNbHbIX 3a1a4, NPo(eCCHOHANBLHOO H JINYHOCTHONO Pa3BUTHA.

OK 5. OcyuiectsisTh YCTHYIO M MHCBMEHHYIO KOMMYHHMKAUHMIO Ha TroCyapCTBCHHOM fA3bIKC C yHETOM
0coBeHHOCTEl COLHANILHOTO H KYJLTYPHOTO KOHTEKCTA.

OK 6. PaGotarh B KOJUIEKTHBE M KomaHae, obecrieuusaTh ee cruioueHue, s¢pekTHBHO o6LWIATLCA C KOJUIEraMH,
PYKOBOACTBOM, MOTPeOHTENIAMMH.

OK 9. Hcnonb3oparh HH(OPMALHOHHbIE TEXHOIOTHH B NPO(pECCHOHANBHON AeATEILHOCTH

OK 10. [Ilons3oBarbess npodeccHOHANbHON —JOKyMEHTalMell Ha TroCyAapCTBEHHOM H

HHOCTPAaHHOM $3bIKC.

®opmoii attectaunn no V]I seasercs (nTorosas) KONTpoasHas padora (4,9 cemectp), 3a4er (5, 6
cemecTp),auddepenunpoannsiii 3a4et (7, 8 cemectp).

24 PC3}’J’II}T8TBI OCBOCHHH y‘ICGIIOﬁ AHCUHIJIHHBL, NOAJICKALLHE NIPOBEPKE

B pesynbTare aTTecTalun no yueOHoi AMCUHILIHHE OCYIIECTBIAETCA KOMIUIEKCHAs NPOBEPKa CIEAYIOWUX YMEHHI
H 3HaHMil, a Taxke JUHaMKUKa GopmHpoBaHHA OOLLHX KOMNETEHLHI:

Pesynomamot 06yuenus Kpumepuu onenku Dopmbt u memoost
oHenKu

ymenty: «OrnnuHon - Teoperuueckoe | [piumepbl dopu u

. NOHUMAaTh OOLIMIA CMBICH coaepskaHHe Kypca OCBOEHO | METOJOB KOHTPOJA H

YETKO NPOM3HECEHHBIX BHICKA3BLIBAHUH | MonHOCTbIO, Ge3 npoGenos, ymewus | OUCHKH

HA H3BECTHBIE TEMbI . | chopmupoBaHbl, pe | “KOMMLIOTEPHOE




(npodeccronanbHbie ¥ ObITOBbIE),

- IMOHHUMATL TCKCThI HA faszosbie-
npogeccHoHaNnbHbIE TEMBbI
. yuacTBOBATh B MAIOrax Ha

3HaKOMble o0LHe H
npoheccHOHaNbHbIE TEMBI

. CTPOHTb NMPOCTbIC
BbICKa3bIBaHHUs 0 cebe u 0 cBoeit
npoheccHOHAILHOH JAEATENLHOCTH

. KpaTko 000CHOBBLIBATL W
00BACHUTL CBOM JICHCTBHA (TEKYLIHE H
IIaHUpyemble)

-[IHCATDb MPOCTHIC CBA3HBIE COOOIIEHHSA
Ha 3HAKOMbIE H/IH HHTCPCCYIOLHE
rnpogeccHoHanbHbIE TEMbI NPaBHia
MOCTPOEHHS NIPOCTHIX U CIIOAKHBIX
npeioxkeHHi Ha npoeccHoHaNbHbIe
TEMBbI

3HAMD'

. npaBuia NOCTPOEHHS
NPOCTHIX W CIOXKHBIX MPEUIOKEHHH Ha
npodeccHOHANLHBIC TEMBI

. OCHOBHBIE
o0uIeynoTpeOUTeNbHBIE I1arobl
(6biTOBas U npodeccHoHanbHas
JIEKCHKa)

. JIEKCHYECKHH MHUHUMYM,
OTHOCSILLUICS K ONHUCAHHIO
MpeAMETOB, CPEACTB H MPOLIECCOB
npogeccHoHanbHON AEATENBHOCTH

. 0c00EHHOCTH NPOU3HOLLEHHS
. MpaBguiia YTeHHs TEKCTOB
npohecCHOHAIbHOH HANPaBJEHHOCTH

NpcaycMOTPEHHBIC nporpam MOH
y‘-le6l—lble 3a1aHHA BBIMOJIHEHBI,
KauyeCTBO HMX BBIMOJIHEHHA OLUEHEHO
BBICOKO.

«Xopolio» - TEeOopeTHHECKOe
cojiepsKaHue Kypea OCBOEHO
MOJIHOCTBIO, Ge3 npobesos,

HEKOTOpbIE YMEHHS C(HOPMHPOBAHDI

HE/I0CTaTO4HO, BCE
Npe/lyCMOTPEHHbIE nporpamMMoi
yueOHble  3aaHHSt  BbIMOJIHCHBI,
HEKOTOpbIE BH/BI 3afaHmii

BbIMOJIHEHBI C OLIMOKAMH.
«Y10BNETBOPHUTENBHOY -
TEOPETHYECKOE COMIEpXKAHHE Kypca
OCBOEHO 4acTH4HO, HO npobenbl He
HOCAT CYLUECTBEHHOTO XapaKTepa,
HeoOXoAMMblE YMeHHA paboTel ¢
OCBOCHHBLIM MaTepHaaoM B OCHOBHOM
c(hopMHpPOBaHbI, GONIBLLIMHCTBO
MpeayCMOTPEHHbBIX nporpamMMoH
obyueHus yueOHbIX 3a7laHui
BbITOJIHEHO, HEKOTOpbIE u3
BBIMOJIHEHHBIX  3a0aHHH  coaepxkar
OLIHOKH.

«HeynosneTBopHTENILHON -
TEOPETHYECKOE COJIEPIKaHUE Kypca He
OCBOEHO, HEOOXOIUMbIE YMEHHS HE
c()OpMHPOBaHbI, BbINOJIHEHHbIE
yueOHble 3a/1aHus coaepaKar rpyobie
OLLMOKH.

TECTUPOBAHHE HA 3HAHHE
TEPMHUHONOTHH MO TEMe;
*TecTHpoBaHue
*Koutponsnas pabora
*CamocTonTesbHas
pabora.

*3awura pedepara
*CemuHap

*3aluTa KypcoBoi
paboTs! (npoekra)
*BbinonHeHHe NpoeKTa;
*Habnionenne 3a
BbIMOJIHEHHEM
MPaKTHYECKOTO 3aJIaHHsl.
(mesTeNnbHOCThIO
CTy/leHTa)

*OUEHKa BITOJHEHHA
NpaKTHYECKOTO
3anaHus(pabotsl)
[TonroToeka u
BBICTYIJICHHE C
JOKNAA0M, COOOLEHHEM,
npeseHTauueii...
*Pelenune cUTyaunoHHO#
3ana4uu

3. Oucnka ocBoeHnst y4eOHOI AHCUHILVIHHDIL:

3.1. ®opMBI i METOLI OLCHHBAHUS

TpeaMeTOM OLEHKH CYKaT YMEHUs W 3uanus, npeaycmorpennsie ®IOC no aucunniune «HOCTpaHHBIH A3bIK B

npo)ecCHOHANBHON  IEATENBHOCTHY,

KOMIETEHLLH.

HanpasJIECHHBIE Ha

4, KpuTcpmi OLCHKH 3HAHUIT M0 AHCUHIUIHHE HHOCTPAHHBII A3bIK:

4.1. KpuTepnn OUeHKH M0 COCTABJICHHIO 1HAJIONOB

BhICOKYIO MOIOKUTENBHYIO OLUEHKY «5» CTYAEHT MOJYyYaeT, eclli:

* JOCTATOYHO MOJIHO H KOHCTPYKTHBHO H3J1araeT COOTBETCTBYIOLLYIO TEMY,
. JAEeT npaBHibHbIC Q]OPMYJTHPOBKH, TOYHbIE ONPEAC/ICHNUA, NOHATHA TCPMHHOB,
: rpaMOTHO OTBEHAET HA LONOJHHTCILHLIC BONPOCHI NpenoaaBaTe)is

[TONOKHUTENBLHYIO OUEHKY «4» CTYACHT MONYYAET, ECIH:

¢opMupoBanHe 0OWMX W  NPOIECCHOHANBLHBIX




€C/IH TIPH H3JIOKCHHH Oblin aonyuleHsl 1-2 He3HauMTeNbHBIC OLIMOKH, KOTOpbIC CTYAEHT HCOPaBJIACT

nocie 3aMedaHusa npenojasarens;

NnpaBHJIbHO OTBEYACT HA JIOMOJIHKUTE/IbHBIE BONPOCH! Npenoaasares
H3/1araeT BLINOJHEHHE 3aJaHHA HEAOCTATOMHO JIOFTHYHO H NOCNCA0BATENIBHO,
3aTPYAHAETCA NPH OTBETAX HA BONPOCHI NPENoaaBaTeis.

HenonHo H3N0kKeHO 3aaHHE;

Ynoé.r[c'ruopmenhuylo OUCHKY «3n» CTYAEHT IOJYYAET, ECNH:

MNpH H310HEHHH Obln JOMYUIEHB! 3HAYHTEILHbIC omHbKH

HEBEPHO OTBEYAET Ha AOMOJHHTE/IbHbIE BONPOCH! NpCrojaBarcis

H3naraeT BLINOJHEHHE 3a/1aHHA HEJIOMHYHO W HEMNOCJIEN0BATENbHO,

4.2. Mounonornyeckan (gopma

OueHka

XapakrepHCTHKa OTBETA

5

VYyauniics JIOrHUHO CTPOUT MOHOJIOrHYECKOe BbICKA3biBAHHE B COOTBETCTBHUM C KOMMYHHKAaTHBHOH 3anauei,
copmyiMpoBaHHoii B 3aganun. JIeKCHYECKME €AMHMUbLI M TPaMMATHYECKHE CTPYKTYpPbl HCMOJIb3YIOTCA
ymectHo. OwnOKH npaKTHYECKH OTCYTCTBYIOT. Peub MOHATHA: MPAaKTHYECKH BCE 3BYKH MNPOM3HOCATCS

MpasuJiLHO, cobnionaercs npasuiibHad HHTOHALMA, O0béM BbICKa3bIBAHHUA HE MEHEe HOPMBL.

Vuauuiics JOTHUHO CTPOMT MOHOJIOrHYECKOE BbICKA3blBAaHHE B COOTBETCTBHM C KOMMYHHKAaTHBHOM 3ajaue,
copmyanposanHoii B 3ajaHinH. JleKCHUECKHE CJIIMHMUbLI M TPaMMaTHYECKHE CTPYKTYPbl COOTBETCTBYIOT
NOCTABNEHHON  KOMMYHMKATHBHONH 3ajaue. Yvawmica [OMYCKaeT OTHENbHbE  JICKCHYECKHE  HITH
rpaMMaTHueckne OWHOKH, KOTOPbIE HE MPENsTCTBYIOT MOHHMAHMIO €ro peyd. Peub MOHATHA, ydauluics He

aonyckaet (poHeMarHueckux onboK. OObEM BbICKAa3bIBAHNA HE MEHEE HOPMBIL.

Yyaumiica soruuHo CTPOHT MOiIO.T]OI'H‘-IeCKOE BbICKa3biBAHHE B COOTBCTCTBHH C Kommyuuxa“mauoﬁ 3agaye,
cq)opmynnpoaaunoﬁ B 3agzaHuu. Ho BbICKa3biBAHHE HE BCeraa JIOrH4YHO, WMEKTCA MNOBTOPLI. HOH){CKE‘HOTCS[
JICKCHYECKHE W IrpaMMaTH4YEeCKHE ouwnbKH, KOTOPbIE 3aTPYAHAIOT MOHHMaHHE, Peub B 11€J10M NOHATHA, yqamm“{cs

B OCHOBHOM COONIONAET NPaBHIbLHYIO MHTOHALMIO. OOBEM BbICKA3BIBAHUS - MEHEE HOPMBI.

KOMM)’HHK&THBH&R 3a/1a4a HE BbINMOJHEHA. ,[Lonycnca}o‘rcs: MHOTOYMCIEHHbIE JIEKCHYECKHE H rpaMMaTHYECKHE

OLHOKH, KOTOpbIC 3aTPYAHAIOT NOHHMAHHE. Bonbluoe KOJIHYECTBO (I]OHCM&THH(?CKHX O1IHOOK.

4.3.Yrenne ¢c nOHHMAHHEM OCHOBHOIO COAEpKAHNSA NPOMHTAHHOTO (03HBKDMIITI’.‘J’IL]!00}

Quenka «5» CTaBuTCs yuyauemycs, ¢clii OH MOHAJ OCHOBHOC cojiep:;KaHHE OPHIHHAJILHOTO TEKCTa, MOMKET

BbIJEJIHTE OCHOBHYH) MbIC/Ib, ONPEAC/IHTE OCHOBHBIC (}]alﬂ‘bl, YMEET 10raibiBaTbCA O 3HAUCHHH HE3HAKOMBIX CJIOB H3

KOHTeKcTa, nndo no CHDBOOﬁpﬂ'_’.OBaTEﬂbeIM IIEMEHTAaM, nubo no CXOACTBY C POJHLIM A3BIKOM. CKDPOCTb YTEHHA

MHOA3LIUHOIO TEKCTa MOMET ObITh HECKOJILKO 3aMeUIeHHON 1o CPaBHEHHIO C TOi, € KOTOpOﬁ YUYCHHK YHTAET Ha

POIHOM A3bLIKE. 3amMeTHM, UTO CKOPOCTL YTEHHS HA POAHOM A3bIKE Y yHalLHXCA pasHas.

OI(L’HN{I «4» cTaButcs YUCHHKY, €C/IH OH MNOHAJ OCHOBHOE COJAEpKaHHE OPHrHHAJIBHOTO TEKCTa, MOMET

BLIJICJIHTL OCHOBHYIO MBbIC/Ib, ONPEACIHTL OTAENbHBIC (llal{'l'bl. Onnako Y HEro HeAO0CTaTOYMHO pa3sBHTa A3bIKOBaA




J0rajaKa, W OH 3aTPYAHAETCS B MOHMMAHHH, HEKOTOPbIX HE3HAKOMBIX CJIOB, OH BbIHYKJEH valle obpaiarbes K
cnoBaplo, a Temn uteHus Gosee 3amMeuIeH.

Ounenka «3» CTaBUTCH LUKOJBLHUKY, KOTOPbIH HE COBCEM TOYHO MOHAJ OCHOBHOE COAep:kaHHe NPOYHTAHHOIO,
YMEET BbIJICJIUTb B TEKCTE TONBKO HEDOJIbILOE KOMYECTBO (hAKTOB, COBCEM HE Pa3BHTa A3bIKOBAA J0rajka.

Ouenka «2» BLICTABJIAETCA YYEHHKY B TOM Cllyuae, €C/l4 OH HE TMOHSJI TEKCT HWIIH MOHAN COAEPKAHHE TEKCTa
HEMpaBWIbHO, HE OPHEHTHPYETCS B TEKCTE MPH MOMCKE ONpEeNeHHbIX (PAKTOB, HE YMEET CEMAaHTH3MPOBaTh
HE3HAKOMYIO JIEKCHKY.
4.4.YUTteHne ¢ NOJHBLIM MOHHMAHNEM COAepAAHNS (H3yualoLlee)

Ouenka  «5» cTaBuTCA y‘IEHI‘IK);. KOTJa OH MOJIHOCTHIO TOHAJ HECNOMHbINI OpPMrHHANLHBIH TEKCT
(NyGANLMCTHYECKHIH, HAYYHO-TIONYAPHBII; HHCTPYKUMIO WM OTPbIBOK M3 TypHCTHYeCKoro rnpocnekra). OH

HCIMONB30BA NPH DTOM BCE H3BECTHBLIC TIPHEMbI, HANPABJICHHLIC HA NMOHHMAHHUC YHTAEMOIO (CMHCHOB}‘IO A0raaky,

aHanus).

OI{BHKH «4» BbICTABIAECTCA yyalweMycs, €CiH OH TNOJHOCTBIO MOHAN TEKCT, HO MHOrOKpaTrHO oﬁpau.la.ncn K

ClloBapo.

Ouenka «3» CTABUTCH, €CIH YUEHHK NOHAJN TEKCT HE NOJIHOCTLIO, HE BIAACET NpHEMaMH €ro CMBICIOBOIH

nepepaboTKH.

Ol{(.’lﬂ\‘ﬂ «2» CTABUTCA B TOM ciyvae, Koraa TEKCT YHCHHKOM HE MOHAT. Onc TPYAOM MOXKET HAITH HE3HAKOMBIE

CJ/10Ba B cJloBape.

4.5.UTenne ¢ HAXOKACHHEM HHTEPECYIOIeii Hin Hy:xHOil HHpopmauun (NpocMoOTPOBOE)

OJ;eum «3» CTaBHTCA YUEHHKY, €CJIH OH MOKET A0CTATOYHO 6b[CTp0 NPOCMOTPETL HECNOMHbIH Oplil"HHaJlb![blr{

TCKCT ('nma pacnucaHuA Noe3oB, MEHIO, NPOrpaMMbl 'renenepenall) HJIH HECKONIbKO HeQOBLIMX TEKCTOB H BblﬁpaTb

NpaBuibHO 3anpalunBaeMylo HHpopMauuio.

Ouenka «4» cTaBuTCs YUEHHKY NpH J0CTATOYHO GBICT[}OM NPOCMOTPE TEKCTd, HO NMPH 3TOM OH HaXOAHT TOJILKO

npuMepHo 2/3 3ananHoi HHGopmaumnu.

Ouenrka «3» BHICTABNAETCA, €CAM YYCHHK HAXOMAMT B JAHHOM TekcTe (WM NAHHBIX TEKCTaX) npumepto 1/3

3a/1aHHOM HHpOPMALIHH.
Ouenka «2» BbICTABJISETCA B TOM Cyyae, €C/IH YYEHHK NPAKTHYECKH HE OPUEHTHPYETCA B TEKCTE.

4.6. KoHTpoJib TeXHHKH YTCHHSA

Kpurepun

Ouenka

Peub BoCNpUHUMAETCS JIErKO: HCOOOCHOBAHHBIC May3bl OTCYTCTBYIOT; (PPa3oBOE yAapEeHHE H HHTOHALMOHHBIC
KOHTYPB!, IPOH3HOLIEHHE CJIOB NMPAKTHYECKH Oe3 HapyuleHHi HOPMbI; 1OMYCKaeTCA He Oonee 2-X GOHETHYECKHX
o1HOoK

Peub BOCHPHHHUMAETCS AOCTATOHO JIETKO, OJIHAKO NPUCYTCTBYIOT He0OOCHOBaHHbIE Nay3bl; (Pa3oBOE yAapeHHE H
HHTOHALMOHHbIE KOHTYPbI NpakTHueckH 6e3 Hapywenuii HOpMbI; 1oMycKaeTcs oT 3 10 5 oHeTHHECKHX OLHGOK,
B TOM unciie 1-2 olnOKH, HCKaKaloLHe CMbICII

Peub BOCIMPHHHUMACTCH JOCTATOUHO JIETKO, OJAHAKO NPHCYTCTBYIOT HeoDOCHOBaHHLIE nayssl; €CTh OLIHOKH B
()pazoBbIX yIapeHHAX M HHTOHALIMOHHBIX KOHTYpaX; aonyckaercs ot S ao 7 (oHeTHUECKHX 0HOOK, B TOM YHC/e
3 olHOKH, HCKAKAIOLULHE CMBICT

Peun He BOCNPUHUMAETCS H3-32 HEOOOCHOBAHHbIX May3; HENPaBHIbHBIX (PPa3OBBIX yNAPECHHI H HCKaKEHHBIX
HHTOHALMOHHBIX KouTypos M\MJIU 8 u Gontee poHETHUECKHX OLIHOOK




4.7. ]{OII'F[)OJ:I!: NHCbLMEHHOIo BbickasbiBanns:IMiucbmo, counHeHHe

l{pu‘repuu: peweHne KOMM)’HHKZ].THBHOH 3aaaqin (conepxcauue) H OpraHu3aliua BbICKa3lblBaHHA,

A3bLIKOBOC Oq)CfPMJ]C]!HC BbICKa3blBaAHHA

3a nUcbMEHHOE BLICKa3bIBAHHE BbICTABNAETCS 2 Oprannsauns Tekcra Ouenka
OLEHKH N0 ABYM KpuTepuam. Petuenne
3apaHue BBIMONHEHO MOJHOCTHIO. JlonycTHM oanH |BblcKasbiBaHHE JIOTHYHO, 5
HezoueT [1paBuibHBbIil BLIGOP CTHIIEBOTO Tekcr paspeneH Ha ab3ausl CTpyKTypa TekcTa
6¢1opmnelmﬁ peuu COOTBETCTBYET 3aaHuio Mcnonb3yloTes cpecTsa
noruueckoil cea3v Bo3MokeH HeJloYEeT B OIHOM M3
3aj1aHue BBINOMHEHO HE NOMHOCTLIO. UMetoTes 2-3|BbicKasbiBaHHE JIOTHYHO. 4
He0ueTa. Tekct pasjenen Ha aG3aubl CTpyKkTypa TekcTa
EcTb Hefo4eTsl B CTHIEBOM O(OPMIICHHN pedH  [COOTBETCTBYET 3aaHnio Mcronb3yioTes cpeacTsa
NI0rHYEeCKOit CBA3H BO3MOMKEH HEJI0UET B OLHOM H3
3asaHne BBITONHEHO YACTHUHO. Boicka3biBaHHe JJOTHYHO. 3
Ectb cepbe3nbie owndkn B conepxkannu He  [Teker pasnenen Ha a63ausl CTpyKTypa TekcTa
coOnronaercs cTunesoe ohopMieHue COOTBETCTBYET 3aaanuio Ucnonsaylores cpeactsa
10rHUECKOit CBA3H BO3MOXKEH HEZOUET B OIHOM U3
3ajaHKe He BbinoiHeHo. KoMMyHHKaTHBHAA BbickazbiBaHHE JOTHUHO.
Bajaya He pelicHa, Tekct pasznened Ha ab3ausl CTpykTypa TekcTa
cooTBeTCTBYET 3a4aHnio Mcnonb3yioTes cpeacTsa 2
noruueckoii cea3u Bo3MoxeH HeJloueT B OIHOM U3
3asaHue BBINOJIHEHO NMOJIHOCTLIO. JlonycTHM oanH [BoickasbiBaHHE JOTHYHO. 4
Henouet [IpaBunbHblii BIOOpP cTHAEBOTO Teker pasnenex Ha ab3ausl CTpykTypa Tekcra
o(opMIICHHA peuH COOTBETCTBYET 3a7aHHI0 Mcnonb3yloTes cpencrsa
noruueckoit cBa3v Bo3MoKeH HeJ104eT B OHOM U3
acnekToB B 2-3 acnekrax ecTb He04ETHI
BbICKa3bIBAHHE JIOTHUHO. 3
3anaHue BbIMOAHEHO HE MOMHOCTHIO. UMetoTes 2-3(Taker pasaenen Ha a63aubl CTpyKTYpa TeKcTa
HCAQHETA. COOTBETCTBYET 3aaHiio Mcrnonb3yloTes cpeactsa
Ectb Hepouerst B CTHIEBOM OQOPMACHHH P |6 rpyeckoii csizn BO3MOXKEH HElOYET B OJHOM H3
BoickasbiBanue HesornuHo Her pasouskn Ha aG3aup! 2
3ajaHHe BbIMOMIHEHO HACTHUHO., CrpyKTypa He COOTBETCTBYCT 3a7AHMIO
EcTb ceprestible ownGru B conepkanuy He HenpasuibHO HCNONBL3YIOTCS CPeACTBa JIOMHYECKOMH
cobniopaercs crunesoe oopmieHHe i

Hucomennsie padomst

(KDHTpDHbeIE pElﬁOTbI, CaMOCTOATEIIbLHBIC paGDTbl, CJ10BapHbLIC J]HK’[‘aHThl) OLCHKa BbIYHUCIACTCA HCXO0HA H3

NPOLEHTA NpaBHIbHLIX OTBETOB.

Buab! pabot

Ouenka «3»

OueHka «4»

Ouenka «5»

KonTponbHbie paboTbl

Ot 50% no 69%

Ot 70% no 90%

Ot 91% no 100%

CamocTrofTenbHbIE

C/10BapHBIE NHKTAHTBI

pabotbi,|

Ot 60% no 74%

Ot 75% no 94%

Ot 95% no 100%

Teopueckue nucovsmeltnvle padonvl

(nHcbMa, pasHble BHALI COMHHEHHIT) OLCHHUBAIOTCA MO NATH KPUTEPHAM:




a) Conepxanne (cobmoaeHne obbema padoTbhl, COOTBETCTBHE TEME, OTPAMEHbl JIH BCE YKa3aHHbe B 3a1a8HHH
acneKTbl, CTHIEBOE O(OPMIEHHE PeYH COOTBETCTBYET THITY 3aJaHHs, apryMEHTaLHA Ha COOTBETCTBYIOLIEM YPOBHE,
co0MI0[IeHHE HOPM BEKJIMBOCTH).

MMPU HEYJIOBJIETBOPUTEJIbHOW OLIEHKE 3A COJIEPXXAHUE OCTAJIbHBIE KPUTEPHUU HE
OLEHHBAIOTCSA W PABOTA [NOJIYHAET HEYJJOBJIETBOPHTEJIbHY1O OLIEHKY;

6) Oprauusauns paboTsl (JIOrHYHOCTL  BbICKA3bIBAHHA, HCMOJIL30BAHHE CPEJCTB JIOTHYECKOH CBA3H Ha
COOTBETCTBYIOLIEM YPOBHE, codnoneHne (popmaTa BbICKa3bIBAHHA W JI€JIEHHE TEKCTa Ha ad3aubl);

B) Jlekcuka (cnoBaphblil 3amac COOTBETCTBYET MOCTaBleHHOIt 3ajmaue u TpeGoBaHHAM JaHHOro roma obyueHHs
A3BIKY);

r) 'pammaruka (Mcnosib3oBaHHe pasHOOOPa3HLIX rPAMMATHYECKHX KOHCTPYKLHH B COOTBETCTBHH C NOCTaBJIEHHOH

3ajiaueii 1 TpebOBAHMAM JAHHOTO rojia o0yUeHHs A3bIKY);

1) Opgorpadus u nyHkryauus (0TcyTcTBUHe opdorpapuueckux ouruOoK, cOONIONEHHE ITIAaBHBIX
MPaBWJI MYHKTYalUH: MPEUIOKCHUS HAUHHAIOTCS C 3ariaBHOM OyKBBI, B KOHILE NpEUIOKEHHS
CTOMT TOYKA, BOINPOCHTENBHBIA WJIM BOCKJIHLATEIbHBIH 3HAK, a TaKke COONIOEHHEe OCHOBHBIX

[paBHJI paCCTAaHOBKH 3al'I$ITle).

Ounenka  «3a4TEHO»  BBICTABISETCA  CTYJAEHTY, KOTOpPBIH  IIPOYHO  YCBOHII
NpeyCMOTPEHHBII NporpaMMHBINR Marepuall; IpaBHIIBHO, apryMEHTHPOBAHO OTBETHJI Ha BCE
BOIPOCKI, C IHpPUBEJICHHEM IIPUMEPOB; [OKa3an MIyOOKHe CHCTEeMaTH3MPOBaHHBIC 3HAHHL,
BIAJCCT NpHEMaMH pacCyXJACHHMS W COIOCTaBIAET MarepHasl U3 pasHbIX MCTOYHHKOB: TEOPHIO
CBSA3bIBAET € MPAKTHKOM, APYTHMH TeMaMH JaHHOIO Kypca, ApyrHX M3ydaeMbIX NpeaMeToB; 6e3
OLIMOOK BBIMOJHHUII IIPAKTHYECKOE 3a1aHue.

O6si3aTe)IbHBIM YCJIOBHEM BBICTABJICHHOM OLIGHKH SIBJISIETCS TIPaBHIIbHAS pedb B OBICTPOM
M yMEpEeHHOM TeMIe. JlOMONIHHTENBHBIM YCIIOBHEM IIOJNYYEHHS OLIEHKH «3a4T€HO» MOTYT
CTarhb XOPOLIME YCIEXH IPH ‘BBIIOJHEHHH CAMOCTOSATENIbHONH M KOHTPOJIBLHOH paloThl,
cHcTeMaTHuecKas akTHBHasi paboTa Ha CEMHHAPCKUX 3aHSATHSAX.

OneHnka «He 3a4TeH0» BBICTaBIAETCS CTYJACHTY, KOTOpbhIi He cmpaBuwics ¢ 50%
BOIPOCOB ¥ 3a/laHuit OujieTa, B OTBETaX Ha JIPyrHe BOIPOCH! JJOMYCTHII CYIIECTBEHHbIE OINHOKH.
He MoOXeT OTBETHTh Ha JOIOJHHTEJIbHBIE BOIPOCH], IPEMJIOKEHHBIE IPETOaBaTeNneM.
[lesocTHOrO IpE/ICTaBACHUSI O B3aMMOCBA35X, KOMIIOHEHTAxX, JTalax pa3sBUTHs KyJIBTYPbI Y
cryneHTa HeT. OIleHMBAeTCsl KauyecTBO YCTHOM M NHMCHBMEHHOHM peuYHd, KaK M IPH BHICTABJICHUH

MOJIOYKHTEJILHOH OLIEHKH.



KonrpoabHasi padora 4 cemecTp

no qucmumnne OI'CH. 03U HocTpaHHBIi S3bLIK B PO ecCHOHATBHOH

aesiTeJibHOCTHCNeHAALHOCTE: 15.02.15 Texuonorus MmeTai000padarsiBaromero

1. IsabelleDussartiswaitingforherplane.

IPOH3BOACTBA

Listen and complete the missing details.

TIME DESTINATION | FLIGHT NO. INFORMATION | GATE NO.
' Athens | BA-65-I ’_Boarding -
12.30 - ]'Ncw York Boarding 51
a Stoc.kholm SK 444 Boarding
IB 414 Boarding 40
) Delayed until 15-;00 16

Bapuanrt Ne 1

3apanue 1. BeraBuTh noaxojsimee o cMbIcay ¢JI0BO.

At present the nature of ...is explained by the electron theory.
a) electrification

b) history

¢) town

2) Any instrument which measures electrical values is called ... .
a) atom

b) a meter

c) a battery

3) An Italian ... Volta made many experiments with electricity.
a) musician

b) driver

¢) scientist

3ananue 2. Haiiqure pycckue 5KBHBAJICHTbL.
1) sources of electrical energy

2) a capacitor is an electrical device

3) alternating current

4) positive electrode

5) measuring units and instruments

6) the ignition system of automobiles

3apanue 3. BeraBuTh NpaBHJIbLHYI0 OpMY IJI1aroJia.

1) The mechanic (is repairing / was repairing) the engine now.

2) He (measured, will measure) electrical power 2 hours ago.

3) A new power station (is built / will be built) in the nearest future.
4) Now all substances (is, are) good conductors of electricity.

5) Battery cells (have, has) dry cells and wet cells.

3apanune 4. CrpynnupoBaTh CHHOHHMbI




Different, not far, end, great, near, finish, various, huge, step up, increase, section, part, step
down, decrease.

Zaganue 5. Haiiaure anriniickue JKBHBAJICHTDI.
DIEKTPUUECKUIT TOK, IIPOBOJIHKMK, BOJIGTMETP, COIPOTHBIICHHE, MEJIHBIIt TPOBOJI, KOHAEHCATOP,
riepejiaya YDHEPruM, reHeparop.

3apanue 6. BoioepuTenpaBHIbLHLIHBADHAHT.

1. Tell him not to forget .... ticket.

a) My b) our ¢) Her d) his

2. I see that he has lost ... keys.

a) Themselves b) ourselves ¢) His d) me

3. I will ask him ... .

a) Myself b) herself ¢) Ourselves d) yourself

4. That is his manager, ...name is Jane.

a) Her b) his ¢) Us d) our

5) ... will help me?

a) Who b) when c¢) Why d) how

6. Do you know the man ... wrote the 8-DReport?
a) Who b) which c) Why d) how

7. Who's there? It’s ...

Me b) you ¢) [ d) her

8. The magazine ... you lent me is very interesting.
a) That b) this ¢) Those d) these

9. ... is a new Peugeot.

a) When b) why c)This d) where

10. My brother is a professional. ...repairs a lot of cars.
a) she b) he ¢) I d) him

3ananue 7. Ilpounraiite Teker. OTBeTbTE HA BONPOCHI, JAHHbIC K TEKCTY.

A) Steels vary greatly but the major classes are carbon steels, low-alloy steels and high-alloy
steels. Tool steels are special steels that are engineered to particular service requirements. These
expensive alloys are exceptionally strong, hard, wear-resistant, tough, and nonreactive to local
overheating. They contain tungsten, molybdenum, vanadium and chromium in different
combinations, and often cobalt or nickel for better high-temperature performance. They are used
for machine tools, aircraft undercarriages, in buildings and bridges.

1. What are the major classes of steel?

. What is tool steel?

. What characteristics do tool steels have?

. What do they contain?

. Where are they used?

o= L D

B) The good news is that we will not run out of copper. The worldwide resources of this
important and valuable metal can be estimated at nearly 5.8 trillion pounds of which only about
0.7 trillion have been mined throughout history. Besides, nearly all of 700 billion pounds is still
in circulation because copper’s recycling rate is higher than that of any other engineering metal.
Each year nearly as much copper is recovered from recycled material as is obtained from newly
mined ore. Almost half of all recycled copper scrap is old post-consumer scrap, such as discarded
electric cable, junked automobile radiators and air conditioners, or even ancient Egyptian
plumbing. Engineers hop that we will be able to use copper for centuries on.



. What is the worldwide resource of copper?

. How much copper is still in circulation?

. What is the copper’s recycling rate?

. How much copper is recovered from recycled material?

. What is old post-consumer scrap from which copper is recycled?

LN
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Bapuant Ne 2
3aganue 1. BeraBurh moaxoasuiee mno cMpIcjIy cJI0BO.
A capacitor is used for storing ... .

a) petrol

b) electricity

¢) meter

2) He ... the electric motor and the first telegraph.
a) invented

b) printed

¢) called

3apanue 2. Haiianre pycckHe JKBHBAJICHTBI.
1) electrical current

2) electron theory

3) connected between the plates

4) conduct electricity

5) a container for storing electricity

6) transmission of electrical energy

3ananue 3. BecraBurh npaBmibHylio ¢gopmy miaroa.

1) The principles of the capacitor (are illustrated, was illustrated)

2) Faraday (carried out, will carry out) series of experiments in 1831.

3) The scientist Volta (faces, faced) the problem how electricity could be produced.
4) Some new instruments (will be made, are made) next month.

5) Newton (have expressed, has expressed) the connection between force and motion.

3apanne 4. CrpynnupoBath aHTOHUMBI.
Noise, positive, start, silence, far, finish, theory, negative, near, practice, famous, unknown, rest,
motion.

3ananue 5. Haiigure anraHiickHe YKBHBAJICHTDI.
[1010)KHTEIIBHBIN JIEKTPOJI, HCTOYHHUK JIEKTPUUECKOH SHEPTrUH, IIPOBOIHHK, IIPOBOJIUTH OTIBITHI,
Oarapest, npudoOp, MEKTPHIESCKHI TOK, H3OJATOP.

3ananue 6. Boibepure npaBHIbLHbIH BADHAHT.
1. Idon’tlikethismotorbikeof ..... .

a) your b) yours c) you d) Am

2. Willy is wearing a uniform that isn’t ..... .

a) He b) him ¢) his d) ours

3. My auto is bigger than hers, but .....is nicer.

a) Her b) hers ¢) his d) him

4. We know their names, but they don’t know ..... .
a) Our b) ours ¢) us d) his

5. Remember .....to your headmaster.

a) Mine b) Me c¢) My d) She

6. This is not my cup; .....is big.



a) Mine b) My c¢) Me d) his

7. Mary and Jim visit .....colleagues very often.
a) They b) Their ¢) Theirs d) Mine

8. We protect __from the cold with warm things.
a) herself b) ourselves c) itself d) yourself

9.Hecut  shaving this morning.

a) himself b) themselves ¢) myself d) yourself
10.Please, put the book ... the table.

Inc)on

3apanue 7. l'lquuTaﬁ’re Texker. OTBeTbTE HA BOIIPOCBIy AHHLIC K TCKCTY.

A) In electric arc welding it’s essential to hold the electrode approximately 4 mm from the
surface of the workpiece. You should not leave the electrode too long in the same position
because it will become attached to the workpiece. The electrode must be moved across the joint
continuously backwards in a straight line. However, if it is moved too quickly neither the
electrode nor the workpiece will melt. And it is important to remember that to weld plates by an
electric arc is quite dangerous. In order to protect yourself you should always follow certain
rules. For example, it is absolutely necessary to wear overalls with long sleeves, gloves, an
apron, a cap and rubber boots. A mask or a helmet is used to protect the face and especially eyes
from sparks.

. What is the distance between the electrode and the surface of the workpiece?

. Why should not you leave the electrode too long in the same position?

. What is it important to remember in electric arc welding?

. What is necessary to wear in electric arc welding?

. Why is a mask or a helmet used?

L -
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B) Steel is known as an alloy of iron and about 2% or less carbon. Pure iron is soft, ductile and
malleable, useful only as an ornamental material. However, the addition of carbon hardens it
greatly and changes its properties. Steels for special applications may contain other alloying
clements beside carbon. This modifies and improves the physical properties of the base steel. For
example, small percentages of nickel, chromium, manganese and vanadium may be used for
strengthening steels for construction work. Heat treatment and mechanical working at cold or hot
temperatures may also give steel alloys superior qualities, such as strength, hardness, toughness,
wear resistance, corrosion resistance, electrical resistivity and workability.

1. What is steel? ’

2. How does the addition of carbon modify steel?

3. What may steel for special applications contain?

4. Where is it used?

5. What qualities may heat treatment and mechanical working give steel alloys?

3ager 5 cemecTp
no aucuuimnae OI'CD. 03U Hocrpanubliil 361K B NpodecCHOHANBLHOMN JIeATEILHOCTH
cnienHaabHocTh: 15.02.15 TexHosornsiMeTa/1sio00padaTbIBAIOIEr0NIPOH3BOACTBA

I. You will hear 5 people talking about different technological items. For questions 1-5,
choose from the list of items A-F what each speaker is describing. There is one extra letter.

A. adigital camera B. avideo camera  C. avideo recorder D. a mobile phone
E. aremote control F. an electronic organizer



Speaker 1 Speaker 2 Speaker 3 Speaker 4
Speaker 5

II. Comprehension. Read the text and choose the right variant.

Text 1. TRENDS IN THE MODERN MACHINE-BUILDING INDUSTRY

The scientific and technological progress will continue in engineering along in two main
headlines. Firstly, it is automation, including the creation of “unmanned” industries. Secondly,
raising the reliability and extending the service life of machines.

This certainly requires new technology. The machine modules on a large scale are well
suited for “unmanned” industries.

Intense work is being carried out on new robots. What we need is not merely manipulators
which can take up a workpiece and pass it on, but robots which can identify objects, there posi-
tion in space, etc.

We also need machines that would trace the entire process of machining. Some have been
designed and are manufactured. Modern engineering thinking has created new automated coal-
digging complexes and machine systems, installations for the continuous casting of steel, ma-
chine tools for electrophysical and electrochemical treatment of metals, unique welding equip-
ment, automatic rotor transfer lines and machine-tool modules for flexible industries.

New technologies and equipment have been designed for most branches of engineering.

In the shortest time possible the engineers are to start producing new generations of ma-
chines and equipment which would allow manufacturers to increase productivity several times
and to find a way for the application of advanced technologies.

Large reserves in expanding service life for machines can be found in the process of design-
ing. At present, advances methods have been evolved for designing machines proceeding from
a number of criteria. Automatic design systems allow for an optimizing of the solutions in de-
sign and technology when new machines are still in the blueprint stage.

A promising reserve in increasing the life of parts is strengthening treatment. In recent years
new highly efficient methods have been found.

First and foremost of them is the vacuum plasma method for coating components with hard
alloy compounds, such as nitrides and carbides of titanium, tungsten and boron. Methods have
been designed for reinforcing machine part most vulnerable to wear and tear, such as in grain
harvesters, to make them last several times longer.

Thus, it is not merely quantit;& engineers and scientists are after rather it is a matter of major
characteristics. In other words, this is a matter quality, and not of the mere number of new ma-

chines, apparatuses and materials.



1.1 Translatetheword-combinations:

Cpok ciys0bl, TIepeZIoBbIe METO/Ibl, NEKTPopH3HIcCKas 00padoTKa, MOJIYJIb CTAHKa, CHC-
TeMa MPOEKTHPOBAHMsI, COCTABBI U3 TBEP/IbIX CIJIABOB, METO/Ibl BAKYYMHOM ILIa3Mbl, yIIPOYHE-

HHE JIeTalIeit MallliH, THOKOE MPOU3BOCTBO, IMOJIHOCTHIO aBTOMAaTH3HPOBAHHOE ITPOU3BOACTBO
1.2 Translate the sentences:

1. Much attention is being given at present to the modern equipment of research laboratories.
2. The idea of constructing a new auto plant was widely discussed some years ago.

3. Much is being done to improve the conditions for research work.

4. Wide investigation is being carried on in the field of machine-building.

5. Many old plants and shops are being expanded and reconstructed now.
Exercise 1.3 Answer the questions:

1.Name the main trends in modern machine-building.

2.What does automation include?

3.In what way can automation achieved?

4.What is the role of new technologies?

5.Give some examples of advanced methods for increasing the service life of machine parts.
6.How can the process of designing be improved?

7.What is the main task of the engineers and scientists developing new machines and tech-

nologies?
Text 2. FIVE BASIC TECHNIQUES

The variety and combination of machine tools are unlimited today. Some are small and may
be mounted on a workbench. Others are so large that are housed in special buildings.

Large or small machine tools can be classified in five main groups according to the five ba-
sic techniques of shaping metal. These basic operations include drilling and boring (including
reaming and tapping), turning, milling, planning (including shaping and broaching) and grind-
ing (including honing). Each machine performs one or more of these operations. Variations of

-five basic techniques are used for special situations. There are, for example, machines that
combine two of these techniques, as in a boring, drilling and milling machine or a combination
of milling and planning machine.

In addition to the five basic techniques there are newer metal shaping methods developed

during the past two decades. These new methods employ corrosion, erosion and force characte-

ristics of chemicals, electricity, magnetism, liquids, sound and light.



Drilling and boring. Drilling is a basic machine shop technique. It consists of cutting a round
hole by means of a rotating drill. Boring, on the other hand, is the process of finishing a hole al-
ready drilled by means of a rotating single-point tool. On some boring machines, the tool is in a
fixed position and the work revolves; on others the work is held fixed and the tool revolves.

Under the classification of drilling and boring, there are two types of technique: reaming and
tapping. Reaming consists of ﬁn.ishing a hole already drilled. Tapping is the process of cutting
a thread in a hole.

2.1. IIpounTaiiTe TEKCT U HAHUTE B HEM OTBETHI Ha CJICAYIOIIHE BOIIPOCHL:

1.  How may groups can machine tools be classified?

2. What basic operations of shaping metal do machine tools include?

1.  What new metal shaping methods were developed during the past two decades?

2. What do these new methods employ?

3. Whatis drilling?

4. What is boring?

5.  What differs drilling machines from boring machines?
6.  What is the difference between reaming and tapping?

2.2 Translate the sentences:

1. Forging is one of the leading technological processes of modern industry.

2. These machines were built up by the workers of our plant for three hours.
3. All these forged parts were made of different materials.

4, The students of the machine-building industry were shown various manufacturing

processes.
5. This part was made of steel by casting
6. The main parts of these machines were produced by forging.

7. The machine-building plant of our town produces these machine-tools (MeTamIOpexy-

IIIMECTAHKH).
8. The loss of metal in chips in forging process is reduced.

9. The selecting of the most suitable method of forging entails the minimum consumption of

metal.

10. The art of drawing metal has developed very rapidly in the last 20 years.

Text 3: 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 such as quenching, tempering, or annealing controls the nature of the grains
and their Size in the metal. Small amounts of other metals (less than 1 per cent) are often added
to a pure metal. This is called alloying (1erupoBanue) and it changes the grain structure and
properties of metals.

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 such as lathe, milling machine,
shaper and grinder.

The ways of working a metal depend on its properties. Many metals can be melted and cast
in moulds, but special conditions are required for metals that react with air.

3.1 Answer the questions:

1. What are metals and what do we call metallurgy?

2. Why are most metals dense?

3. Why are metals malleable?

4. What is malleability?

5. What are grains?

6. What is alloying?

7. What is crystalline structure?

8. What do the properties of metals depend on?

9. What changes the size of grains in metals?

10. What are the main processes of metal forming?

11. How are metals worked?

12. What is creeping?

3.2 TranslateintoEnglish:



1. MeTaisl — IJIOTHBIE MATEPHAIILI IIOTOMY, YTO MEXK/ly aTOMaMH B METajulax MaJjioe pac-
CTOSIHHE.

2. MeTtasibl MMEIOT KPUCTATHYECKYIO CTPYKTYPY H3-3a NPaBHJIbHOTO PACTIOIOKEHHS aTo-
MOB.

3. YeM MeHblII€ 3€pHA, TEM TBEPIKE METAJLIL.

4. 3aKkajika ¥ OTYKUT H3MEHSIOT (JOpMY U pasMep 3epeH B MeTaJlIax.

5. JlerupoBaHue H3MEHSIET CTPYKTYPY 3€PEH U CBOHCTBA METAILIOB.

6. Metam nedopMHUpyeTes M paspyLiacTcs H3-3a YCTaIOCTH H 0JI3y4YECTH.

KonTpoJsbHbIi nepeso.

[epeseaure OTPLIBKH Oe3 ciioBaps (IIHCHMEHHO).

Bapuanr 1

Maximum practical arc speed for the definite welding conditions is the main factors since this is
necessary to fully use the penetrating action of the arc force.

Since increased arc speed results in increase of the metal deposited there is great economy in
money, time, metal and current.

When the arc is moved slowly there is a small pool of molten metal under the arc and the force
of the arc is lost in the molten pool instead of penetrating into the parent metal in the groove of
the joint.

The molten metal does not fuse below the depth to which the arc penetrates. As we see, in slow
arc speed there usually is a small

Pool of molten metal under the arc- not providing deep penetration.

Of course, penetration not only depends upon the arc speed but also upon the current provided

the arc speed matches the current increase.

Bapuanr 2

From these facts, it is evident that to get greater penetration the arc should be moved more
rapidly rather slowly.

An increase in current increases the arc force and provides deep penetration.

The quality of the weld also depends upon the arc length and the position of the electrode.
When the arc length is too long, heat is lost in the air, much molten metal is also lost in the form
of spatter and the force is soared over a large area to give a winder molten pool.

Too short arc, as you know, may result in poor penetration or even short-circuiting.

In conclusion it has been show, that to obtain the highest welding speeds it is necessary to

penetrate deeply into the base metal resulting in fusion of parent metal with the weld metal.



The amount of penetration and the economy are proportional to the current used, combining with

the effectiveness of the use of arc force.

Bapuanr 3

Welding can be dangerous. Any of these accidents might happen to you: you could be blinded by
sparks; you could get an electric shock, your face, body, arms, legs or feet could be burnt; there
could be a fire in the workshop. That’s why it’s absolutely necessary to wear protective clothing.
A mask or helmet must be worn in electric arc welding. In gas welding goggles can be used.
Clothes must be kept dry and clcal}. Thick, heavy boots must be worn. They must be made of
some insulating material such as rubber. Gloves, apron and a cap must be worn. Overalls must
have long sleeves and no pockets or cuffs. The floor in the workshop is made of concrete. There

must be a metal container on the floor for the sparks.

~ 3auer 6 cemecTp
no aucipminae OI'CO. 03UnocTpaHHbIi A3BIK B IPodeccHOHAIBHOMH JeATeIbHOCTH

cnenuaabHocTh: 15.02.15 Texunosorusi MeTani000padaTbiBaloLIero NpoOH3BOACTBA

I. Test:
1. Choose the right variant.

1 Will Mr. Cranby... the money to the shop-owner?

A to bring B . carry C take D bring

2 Where did he... the car?

A buys B bought C buy D has bought
3 He has left his purse...

A anywhere B somewhere C everywhere D nowhere

4 Mr. Cranby's house was on...

the top of the

A a hill top B the hill’s top c hill D hills top
5 When someone talks to ... people may think he is mad.

A oneself B . itself C yourself D himself
6 She is arriving tomorrow, ...?

A isn't she B doesn’t she C won't she D is she

7 Tell me ... you think about him.

A that B that what 8 what D which
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8 Russian people speak... than Italian people.

A more slowly B slower
9 ... is dangerous to your health.
A Smoke B To smoke

10 He had nothing...
A to sit B " forsitting

11 Let's go for a drive ... any more.

A asitisn'training B as_lt_doesn :
raining
12 At the party he had ... drinks.
A any B nothing
13 ... people cannot drive at all.
A few B a few
14 ... driving before buying a car.
; ’ That is
There is
A B necessary
necessary to learn *| Yonmi
earning
15 ... your coat and hat as it’s cold.
A Put on B Take off

16 ... in their family likes each other.

A Allthey B Both of them
17 He has visited Canada two times ...

A .]ast month B this year

18 When ... study English?

have you begun

A to B you begin to
19 He likes driving and ...

A so is she B so she likes

20 This is the film I ...

A like it more B am liking most

2. Choose the extra word.

A Girls

more slow

Smoking

to be seated

though it
doesn’t rain

so much

none

It is
necessary

Pick up

Everyone

A year ago

did you begin
to

so does she

most like

w

slowlier

A smoke

to sit on

for it isn't raining

too many

some

To is necessary
learning

Put up

All persons

in summer

did you begun

so likes she

like most



22 A Take B

23 A Green B
24 A ; . Talk B
25 A When B
26 A Merry B
27 A Quickly B
28 A : Brought B
29 ! A Table B
30 A Make B

11. IlpakTH4eckHe 3agaHHs

3apanue 1. llpounTaiite TeKCT NpodeccMOHaNbHONW HANpaBICHHOCTH M IEPEBEIMTE €ro Ha
pycckuif s3b1K. OTBETBTEHABONPOCHI, JAHHBIEKTEKCTY.

Scientists consider that the oldest tools that are known to the mankind are 2600000 years old.
They were used by people in manual operations and that is why they were called hand tools. By
the beginning of the Industrial Revolution, people had already made simple hand tools for
cutting and shaping different materials. But in the 18" century there appeared machine tools that
made mass production a reality in the 19" century. A machine tool is a power-driven machine
that is used to perform different operations with metal or other material. Basic machine tools use
mechanical power to bend, cut, and drill metal into desired shapes. More advanced machine tools
use such power sources as electrical or chemical, heat, magnetism and ultrasound.

1. How old are the oldest tools?

2. Where were they used by people?

3. Why were they called so?

4. When did the first machine tools appear?

5. What is a machine tool?

3apanue 2. IIpoumraiiTe TeKcT mMpo(eCCHOHANBHON HAlpaBJIEHHOCTH M IIEPEBEIMTE €ro Ha
pycckuii s3p1k. OTBETBTE Ha BONPOCHI, JJAHHBIE K TEKCTY.

Weldingcanbedangerous. Any of these accidents might happen to you: you could be blinded by
sparks; you could get an electric shock, your face, body, arms, legs or feet could be burnt; there
could be a fire in the workshop. That’s why it’s absolutely necessary to wear protective clothing.
A mask or helmet must be worn in electric arc welding. In gas welding goggles can be used.
Clothes must be kept dry and clean. Thick, heavy boots must be worn. They must be made of
some insulating material such as rubber. Gloves, apron and a cap must be worn. Overalls must
have long sleeves and no pockets or cuffs. The floor in the workshop is made of concrete. There
must be a metal container on the floor for the sparks.

1. Why is welding dangerous?

2. What is necessary to do to protect yourself?

3. Why must you keep clothes dry?

4. What material must boots be made of?



5. Why do you need a metal container on the floor?

3apanme 3. Ilpounraiite TeKCT Npo(eCCHOHAILHOW HANMPABICHHOCTH M IIEPEBEAUTE €ro Ha
pycckuii a3bIK. OTBETETCHABONPOCH!, IaHHBICKTCKCTY.

Nowadays machine tools play an important role in the manufacture of almost all metal products.
Machinists use them in making automobiles, radios, refrigerators, television sets and so on.
Every mechanical workshop is equipped with machine tools. They are the main source for the
manufacture of component parts of all machines and mechanical devices. There are about 500
kinds of machine tools. Some perform a single operation, such as drilling. Others, called
machining centers, carry out several kinds of tasks.

1. Why are machine tools very important nowadays?

. Where are they used?

. How many kinds of machine tools are there?

. What operations do they perform?

. Why are machining centers called so?

(S S VR R S

3ananue 4. [Ipounraiite TekCT npodecCHOHANILHOH HANpPaBICHHOCTH M TEPEBEAUTE €ro Ha
pycckuii s3b1K. OTBETETEHABONIPOCHI, IAHHBICKTCKCTY.

Every mechanical workshop is equipped with machine tools. They are the main source for the
manufacture of component parts of all machines and mechanical devices. There are about 500
kinds of machine tools. Some perform a single operation, such as drilling. Others, called
machining centers, carry out several kinds of tasks. These numerous machine tool types fall into
two categories. The first group is called “metal-cutting”, the second — “metal-forming”. The
machine tools of this group remove some material from the workpiece and they are much
stronger than the workpiece itself. The examples of metal-cutting machines are lathes and drill
presses.

1. What is mechanical shop equipped with?

2. How many kinds of machine tools are there?

3. What operations do they perform?

4, Why are machining centers called so?

5. What machine tools can be called metal-cutting?

3apanne 5. Ilpouutaiite TekcT npoecCHOHAJILHONH HANpaBICHHOCTH M IEPEBEJMTC €ro Ha
pycckuii a3bIK. OTBETBTCHABOIIPOCHI, JIAHHBIEKTCKCTY.

Steel is known as an alloy of iron and about 2% or less carbon. Pure iron is soft, ductile and
malleable, useful only as an ornamental material. However, the addition of carbon hardens it
greatly and changes its properties. Steels for special applications may contain other alloying
clements beside carbon. This modifies and improves the physical properties of the base steel. For
example, small percentages of nickel, chromium, manganese and vanadium may be used for
strengthening steels for construction work. Heat treatment and mechanical working at cold or hot
temperatures may also give steel alloys superior qualities, such as strength, hardness, toughness,
wear resistance, corrosion resistance, electrical resistivity and workability.

1. What is steel?

2. How does the addition of carbon modify steel?

3. What may steel for special applications contain?

4, Where is it used? '

5. What qualities may heat treatment and mechanical working give steel alloys?



3apanne 6. Ilpountaiite Tekcr npodgeccHoHaJbHOW HANpPaBIEHHOCTH U TEpPEBEUTE €ro Ha
pycckuii a3bIK. OTBETETEHABOINPOCHI, IaHHBIEKTEKCTY.

The value of alloys was discovered in very ancient times. Brass and bronze were especially
important. Today the most important are alloy steels, which have a lot of special characteristics.
Steel is known as an alloy of iron and about 2% or less carbon. Steel making processes are
known as melting, purifying and alloying at about 2900 F. Molten steel may be first cast into
ingots. Later ingots are worked into finished products. This may be done by two major methods:
hot-working and cold-working. The latter is generally used for making bars, wires, tubes, sheets
and strips. Molten steel may also be cast directly into products.

1. What alloys were especially important in very ancient times?

2. What alloy is the most important today?

3. What is steel? :

4. What are steel making processes?

5. What is molten steel used for?

3apanmne 7. [IIpounTtaiite TeKkCT mMpodecCHOHANBFHON HANPaBICHHOCTH M IIEPEBEJHMTE €ro Ha
pycckuii g3b1K. OTBETHTEHABONPOCHI, JTAHHBICKTEKCTY.

The workability and the ability for corrosion resistance made copper, bronze and brass the most
important functional as well as decorative materials from the Middle Ages and on till present
days. With the beginning of the Electrical Age the demand for copper increased tremendously
because it is an unusually good conductor of electricity and heat. Today more than 5 million tons
of copper are produced annually and the copper metals are playing an increasingly vital part in
all branches of modern technology.

. What made copper, bronze and brass the most important functional and decorative materials?

. When did the demand for copper increase?

. Why did it increase? '

. How much copper is produced annually?

. Are the copper metals are playing an increasingly vital part in modern technology?

oW —

Bapanme 8. Ilpounraiite Teker npodecCHOHANBHON HANpaBJICHHOCTH M IIEPEBEJMTE €ro Ha
pycckuii s13p1K. OTBETETEHABOTIPOCHI, JJAHHBIEKTEKCTY.

Steels vary greatly but the major classes are carbon steels, low-alloy steels and high-alloy steels.
Tool steels are special steels that are engineered to particular service requirements. These
expensive alloys are exceptionally strong, hard, wear-resistant, tough, and nonreactive to local
overheating. They contain tungsten, molybdenum, vanadium and chromium in different
combinations, and often cobalt or nickel for better high-temperature performance. They are used
for machine tools, aircraft undercarriages, in buildings and bridges.

1. What are the major classes of steel?

2. What is tool steel?

3. What characteristics do tool steels have?

4. What do they contain?

5. Where are they used?



JAuddepenunpoBannbiiizader’ cemectp
no aucuumanHe OI'CH. 03UHocTpanHbIi A3bIK B NpodeccHOHANBLHOIM
AeATEbHOCTHCNCHANBbHOCTE: 15.02.15 Texnoorust MeTa/ 1000 padaTbIBalOmIero
NMPOU3BOJACTBA

1. Listen an extract from a lecture about matrix. Which statesment are true?

1. A matrix is a table of abstract quantities that can be added or multiplied.
2. No form of matrix was used in prehistoric times.

3. Matrix can be added, multiplied and decomposed in different ways.

4. The horisontal lines in a matrix are the columns.

5. A matrix with m rows and n columns is known as an m-by-n matrix.

2. IIpounraiire TekeT npodeccHOHAILHOH HANPABJCHHOCTH (110 BADHAHTAM) H IlepeBeuTe
ero Ha pycckmii s3bIk. 3agaiiTeHemenee 10 BonpocoBKTEKCTY.

Text 1 «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. 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 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 such as quenching, tempering, or annealing controls the nature of the
grains and their size in the metal. Small amounts of other metals (less than 1 per cent) are often
added to a pure metal. This is called alloying (nerupoBanue) and it changes the grain structure
and properties of metals.

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 such as lathe, milling machine,
shaper and grinder.

The ways of working a metal depend on its properties. Many metals can be melted and
cast in moulds, but special conditions are required for metals that react with air.

Text 2 «Steel»

The most important metal in industry is iron and its alloy- steel. Steel is an alloy of iron
and carbon. It is strong and stiff, but corrodes easily through rusting, although stainless and other
special steels resist corrosion. The amount of carbon in a steel influences its properties
considerably. Steels of low carbon content (mild steels) are quite ductile and are used in the



manufacture of sheet iron, wire, and pipes. Medium-carbon steels containing from 0.2 to 0.4 per
cent carbon are tougher and stronger and are used as structural steels. Both mild and medium-
carbon steels are suitable for forging and welding .Hight-carbon steels contain from 0.4 to 1.5
per cent carbon, are hard and brittle and are used in cutting tools, surgical instruments, razor
blades and springs. Tool steel, also called silver steel, contains about 1 per cent carbon and is
strengthened and toughened by quenching and tempering.

The inclusion of other elements affects the properties of the steel. Manganese gives extra
strength and toughness. Steel containing 4 per cent silicon is used for transformer cores or
electromagnets because it has large grains acting like small magnets. The addition of chromium
gives extra strength and corrosion resistance, so we can get rust-proof steels. Heating in the
presence of carbon or nitrogen-rich materials is used to form a hard surface on steel (case-
hardening). High-speed steels, which are extremely important in machine-tools, contain
chromium and tungsten plus smaller amounts of vanadium, molybdenum and other metals
Quenching is a heat treatment when metal at a high temperature is rapidly cooled by immersion
in water or oil. Quenching makes steel harder and more brittle, with small grains structure.
Tempering is a heat treatment applied to steel and certain alloys. Hardened steel after quenching
from a high temperature is too hard and brittle. Tempering, that is re-heating to an intermediate
temperature and cooling slowly, reduces this hardness and brittleness. Tempering temperatures
depend on the composition of the steel but are frequently between 100 and 650*C. Higher
temperatures usually give a softer, tougher product. The colour of the oxide film produced on the
surface of the heated metal often serves as the indicator of its temperature.

Annealing is a heat treatment in which a material at high temperature is cooled slowly. After
cooling the metal again becomes malleable and ductile (capable of being bent many times
without cracking)

All these methods of steel heat treatment are used to obtain steels with certain mechanical
properties for certain needs.

Text 3 «Methods of steel heat treatment»

Quenching is a heat treatment when metal at a high temperature is rapidly cooled by immersion
in water or.oil. Quenching makes steel harder and more brittle, with small grains structure.
Tempering is a heat treatment applied to steel and certain alloys. Hardened steel after quenching
from a high temperature is too hard and brittle for many applications and is also brittle.
Tempering, that is re-heating to an intermediate temperature and cooling slowly, reduces this
hardness and brittleness. Tempering temperatures depend on the composition of the steel but are
frequently between 100 and 650*C. Higher temperatures usually give a softer, tougher product.
The colour of the oxide film produced on the surface of the heated metal often serves as the
indicator of its temperature.

Annealing is a heat treatment in which a material at high temperature is cooled slowly. After
cooling the metal again becomes malleable and ductile (capable of being bent many times
without cracking)

All these methods of steel heat treatment are used to obtain steels with certain mechanical
properties for certain needs.

Text 4 «Metalworking processes»

Metals are important in industry because they can be easily deformed into useful shapes. A lot of
metalworking processes have been developed for certain applications. They can be divided into
five broad groups:

1. rolling

2. extrusion

3. drawing



4. forging

5. sheet-metal forming.

During the first four processes metal i$ subjected to large amounts of stain (deformation). But if
deformation goes at a high temperature, the metal will recrystallize- that is, new strain-free
grains will grow instead of deformed grains. For this reason metals are usually rolled, extruded,
drawn, or forged above their recrystallization temperature. This is called hot working. Under
these conditions there is no limit to the compressive plastic strain to which the metal can be
subjected.Other processes are performed below the recrystallization temperature. These are
called cold working. Cold working hardens metal and makes the part stronger. However, there is
a limit to the strain before a cold part cracks.

Rolling

Rolling is the most common metalworking process. More than 90 percent of the aluminum, steel
and copper produced is rolled at least once in the course of production. The most common rolled
product is sheet. Rolling can be done either hot or cold. If the rolling is finished cold, the surface
will be smother and the product stronger.

Extrusion

Extrusion is pushing the billet to flow through the orifice of a die. Products may have either a
simple or a complex cross section. Aluminium window frames are the examples of complex
extrusions.Tubes or other hollow parts can also be extruded. The initial piece is a thick-walled
tube, and the extruded part is shaped between a die on the outside of the tube and a mandrel held
on the inside.In impact extrusion ( also called back- extrusion) (IllTamnoBkaBbiaBIMBaHHEM) ,
the workpiece is placed in the bottom of a hole and a loosely fitting ram is pushed against it. The
ram forces the metal to flow back around it, with the gap between the ram and the die
determining the wall thickness. The example of this process is the manufacturing of aluminum
beer cans.

Text 5 «Metalworking and metal properties»

An important feature of hot working is that it provides the improvement of mechanical properties
of metals. Hot-working (hot-rolling or hot-forging) eliminates porosity, directionality, and
segregation that are usually present in metals. Hot-worked products have better ductility and
toughness than the unworked casting. During the forging of a bar, the grains of the metal become
greatly elongated in the direction of flow. As a result, the toughness of the metal is greatly
improved in this direction and weakened in directions transverse to the flow. Good forking
makes the flow lines in the finished part oriented so as to lie in the direction of maximum stress
when the part if placed in service.

The ability of a metal to resist thinning and fracture during cold-working operations plays an
important role in alloy selection, In operations that involve stretching, the best alloys are those
which grow stronger with strain (are strain hardening) — for example, the copper-zinc alloy, brass,
used for cartridges and the aluminum-magnesium alloys in beverage cans, which exhibit greater
strain hardening.

Fracture of the workpiece during forming can result from inner flaws in the metal. These flaws
often consist of nonmetallic inclusions such as oxides or sulfides that are trapped in the metal
during refining. Such inclusions can be avoided by proper manufacturing procedures.

The ability of different metals to undergo strain varies. The change of the shape after one
forming operation if ofter limited by the tensile ductility of the metal. Metals such as copper and
aluminum are more ductile in such operations than other metals.

Text 6 «Welding»



Welding is a process when metal parts are joined together by the application of heat, pressure, or
a combination of both. The processes of welding can be divided into two main groups:

pressure welding, when the weld is achieved by pressure and

*heat welding, when the weld is achieved by heat. Heat welding is the most common welding
process used today.

Nowadays welding is used instead of bolting and riveting in the construction of many types of
structures, including bridges, buildings, and ships. It is also a basic process in the manufacture of
machinery and in the motor and aircraft industries. It is necessary almost in all productions
where metals are used.

The welding process depends greatly on the properties of the metals, the purpose of their
application and the available equipment. Welding processes are classified according to the
sources of heat and pressure used: gas welding, arc welding, and resistance welding. Other
joining processes are laser welding, and electron-beam welding.

Gas Welding. Gas welding is a non-pressure process using heat from a gas flame. The flame is
applied directly to the metal edges to be joined and simultaneously to a filler metal in the form of
wire or rod, called the welding rod, which is melted to the joint. Gas welding has the advantage
of using equipment that is portable and does not require an electric power source. The surfaces to
be welded and the welding rod are coated with flux, a fusible material that shields the material
from air, which would result in a defective weld.

Arc Welding. Arc-welding is the most important welding process for joining steels. It requires a
continuous supply of either direct or alternating electrical current. This current is used to create
an electric arc, which generates enough heat to melt metal and create a weld. Arc welding has
several advantages over other welding methods. Arc welding is faster because the concentration
of heat is high. Also, fluxes are not necessary in certain methods of arc welding. The most widely
used arc-welding processes are shielded metal arc, gas-tungsten arc, gas- metal arc, and
submerged arc.

JAnddepennuposannblii 3aueT 8 cemectp
no aucuumianie OI'CI. 03U HocTpaHHblii A3bIK B NPogeccHOHAILHOI e TeILHOCTH

cnennagabHocTh: 15.02.15 Texnosorus meraioodpadaTsiBalomero mNpou3BoaCTBA
1. Youwillhear a talkabout a famousmatematician. Correct the statements which are wrong.
1. Norbert Wiener enjoyed fine arts.
2. Norbert Wiener was only ever taught at home.
3. Norbert Wiener got his undergraduate degree at the age of 18.
4. Norbert Wiener“s working life was 50 years long.

5. Only a few cyber terms have been coined.



VARIANT I. Machine Tools
1.Define the right English equivalent:

co3jasarh a) to shape b) to fabricate ¢ ) to grind d) to broach
obpabarsiBath a) to drill b) to hone c¢) to machine d) to fabricate
¢opmupoBarh a) to shape b) to screw c) to grind d) to broach
orneyarsiBark a) to mill b) to stamp c) to machine d) to drill
(dpesepoBarh a) to drill b) to hone c¢) to machine d) to mill

cBepauTh a) to mill b) to screw c¢) to machine d) to drill

mdosars a) to shape b) to fabricate c) to grind d) to broach
xonunrosars a) to drill b) to hone ¢) to machined) to mill
NpomMBaTbOTBEPCTHE @) to shape b) to fabricate ¢) to grind d) to broach
Hape3aTspe3s0y a) to screw b) to fabricate c¢) to grind d) to broach

2. Find the Participle I or 11, define its function, translate the sentences into Russian:

A machine tool is a powered mechanical device, typically used to fabricate metal
components of machines by machining which is the selective removal of metal.

Many historians of technology consider that the true machine tools were born when direct
human involvement was removed from the shaping or stamping process of the different
kinds of tools.

The earliest lathe with direct mechanical control of the cutting tool was a screw-cutting
lathe dating to about 1483.

Human and animal power are options, as is energy captured through the use of
waterwheels. :

Early machines used flywheels to stabilize their motion and had complex systems of gears
and levers to control the machine and the piece being worked on.

Such machines became known as computerized numerical control (CNC) machines.

Before long, the machines could automatically change the specific cutting and shaping
tools that were being used.

When fabricating or shaping parts, several techniques are used to remove unwanted metal.

Text: Machine Tools

A machine tool is a powered mechanical device, typically used to fabricate metal
components of machines by machining which is the selective removal of metal. The term
machine tool is usually reserved for tools that used a power source other than human movement,
but they can be powered by people if appropriately set up. Many historians of technology
consider that the true machine tools were born when direct human involvement was removed
from the shaping or stamping process of the different kinds of tools. The earliest lathe with direct
mechanical control of the cutting tool was a screw-cutting lathe dating to about 1483. This lathe
"produced screw threads out of wood and employed a true compound slide rest".

Machine tools can be powered from a variety of sources. Human and animal power are
options, as is energy captured through the use ofwaterwheels. However, machine tools really
began to develop after the development of the steam engine, leading to the Industrial Revolution.
Today, most are powered by electricity.

Machine tools can be operated manually, or under automatic control. Early machines used
flywheels to stabilize their motion and had complex systems of gears and levers to control the
machine and the piece being worked on. Soon after World War II, the numerical control (NC)



machine was developed. NC machines used a series of numbers punched on paper tape or punch
cards to control their motion. In the 1960s, computerswere added to give even more flexibility to
the process. Such machines became known as computerized numerical control (CNC) machines.
NC and CNC machines could precisely repeat sequences over and over, and could produce much
more complex pieces than even the most skilled tool operators.

Before long, the machines could automatically change the specific cutting and shaping
tools that were being used. For example, a drill machine might contain a magazine with a variety
of drill bits for producing holes of various sizes. Previously, either machine operators would
usually have to manually change the bit or move the work piece to another station to perform
these different operations. The next logical step was to combine several different machine tools
together, all under computer control. These are known as machining centers, and have
dramatically changed the way parts are made.

From the simplest to the most complex, most machine tools are capable of at least partial
self-replication since they are machines, and produce machine parts as their primary function.

Examples of machine tools are:

1. Broachingmachine 8.Millingmachine

2. Drillpress 9.Shaper

3.Gearshaper 10. Saws
4.Hobbingmachine 11. Planer

5.Hone 12. Stewartplatformmills
6.Lathe 13. Grinders

7.Screwmachines

When fabricating or shaping parts, several techniques are used to remove unwanted metal.
Amongtheseare:
EDM (electricaldischargemachining)
Grinding :
Multiple edge cutting tools (cutting tool (metalworking))
Single edge cutting tools (cutting tool (metalworking))

Other techniques are used to add desired material. Devices that fabricate components by
selective addition of material are calledrapid prototyping machines.

3. Complete the sentences:
1. The term machine tool is usually reserved for tools that used ... .
2. The carliest lathe with direct mechanical control of the cutting tool was ... .

3. Machine tools can.be powered from ... .



4. Machine tools can be operated ... .

5. NC and CNC machines could precisely repeat sequences ..., and could produce
much more ....

6. A drill machine might contain ... .
7. Machine tools under computer control are known as ... .

4. Make up the plan of the text “Machine Tools”.

Variant II Lathe

1. Read the following words and word combinations, give the Russian equivalents

bed; headstock; tail-stock; carriage; thread cutting mechanism; feeding mechanism;
casting; support; align; slide; locate; carry; bearing; obtain; shaft; hollow; bore; taper; insert;
thread; nose; move; graduate; measure; contain; either.....or; both.....and; apron; engage;
saddle; ways.
Text: Lathe

Read and the text, write out the sentences with the Infinitive, translate them.
Brief Introduction

A lathe (pronounced /'le1d/) is a machine tool which spins a block of material to perform
various operations such as cutting, sanding, knurling, drilling, or deformation with tools that are
applied to the workpiece to create an object which has symmetry about an axis of rotation.

Lathes are used in woodturning, metalworking, metal spinning, and glass-working. Lathes
can be used to shape pottery, the best-known design being the potter's wheel. Most suitably
equipped metalworking lathes can also be used to produce most solids of revolution, plane
surfaces and screw threads or helices. Ornamental lathes can produce three-dimensional solids of
incredible complexity. The material is held in place by either one or two centers, at least one of
which can be moved horizontally to accommodate varying material lengths. Examples of objects
that can be produced on a lathe include candlestick holders, cue sticks, table legs, bowls, baseball
bats, musical instruments (especially woodwind instruments), crankshafts and camshafts.

Lathe

Lathe is still the most important machine-tool. It produces parts of circular cross-section by
turning the workpiece on its axis and cutting its surface with a sharp stationary tool. The tool
may be moved sideways to produce a cylindrical part and moved towards the workpiece to
control the depth of cut. Nowadays all lathes are power-driven by electric motors. That allows
continuous rotation of the workpiece at a variety of speeds. The modern lathe is driven by means
of a headstock supporting a hollow spindle on accurate bearings and carrying either a chuck or a
faceplate, to which the workpiece is clamped. The movement of the tool, both along the lathe
bed and at right angle to it, can be accurately controlled, so enabling a part to be machined to
close tolerances. Modern lathes are often under numerical control.



2.  Find English equivalents in the text:

1. oOpabarbiBaeMblii MaTrepua 9. CBEpJICHHE YJIETPAa3BYKOM
2. JNEKTPOIPHBOJL 10. pe3aHHe ¢ MOMOLIBIO JIA3EPHOTO Jiyya
3. Oonee TOUHBIH 11. rubKue MPOU3BOACTBEHHBIC CHCTEMBI
4. OTHeJIbHBIC JIeTaJI 12. ZeTaad Kpyrioro ce4yeHus
5. TpolEecc MacCcOBOro MPOH3BOJICTRA 13. NMOBOpPAYMBATH JICTAIb BOKPYI €€ OCH
6. npUCrocoOaCHNS JUTA AepiKaHus pe3ia 14. IBHrath B CTOPOHY, ABHIaTh I10

U JIeTaln HaIPAaBJICHHIO K JICTAJIH
7. Onepanuu 1o MEXaHHYECKOM 15. rnyOuHa pe3aHus

obpabotke aeranu 16. HeENpepbpIBHOE BpalICHUE JCTATH

8. 8) BBICOKOBOJILTHBIH paspsijl

3.Translate into English:

” TOKa]JHbe«JI CTaHOK ITO3BOJISACT NPOU3BOAHUTSE JIETAJIH KPYIJIOTO CEUYCHHS.

. ,[le'ranb 3aYKHMACTCA B [IATPOHE HJIK Ha I1aHaiide TOKAPHOI'0O CTaHKa.

. Peser moxkeT aBUraThes Kaxk B/10JIb CTaHHUHEBIL, TaK H IMOJ NPAMBIM YITIOM K Heil.
. CDBpCMCHHbIe TOKAPHBIC CTAHKH 4YaCTO HMEIOT LlPI(l]pOBOC YIpaBJICHHE.
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4. Answer the questions:
. What are machine-tools used for?
. How are most machine-tools driven nowadays?
. What facilities have all machine-tools?
. How are the cutting tool and the workpiece cooled during machining?
. What other machining methods have been developed lately?
. What systems are used now for the manufacture of a range of products without the use
of manual labour?
7. What parts can be made with lathes?
8. How can the cutting tool be moved on a lathe?
9. How is the workpiece clamped in a lathe?
10. Can we change the speeds of workpiece rotation in a lathe?
11. What is numerical control of machine tools used for?
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1. Listen to the radio programme and choose the correct answer.

1. Alexander Graham Bell was born in...

A.the USA B.Scotland C. Canada

2. Which of Bell’s relatives were deaf?

A. his mother and his wife B. his father and mother C. his grandmother and mother

3. What was the problem with the telegraph?



A. It was too slow. B. It sometimes lost the message. C. The message got confused.
4. The first phone call was made on...

A.March 17"1867 B. March 9" 1906 C. March 10" 1876

5. Bell’s assistant was called...

A. Wilson B. Watson C. Winston

6. How did Bell feel about his invention?

A.amazed B.pleased C. nervous

BapuanT 1

1.Translate the original and derivative words, using a dictionary and create several
new words by adding suffixes:

noun: noun -
verb adjective
(abstract) (personal)
to transform transformation - -
transformer
o2panudueams limit - limitary
limitation OrpaHHYMBAIOLIHH
limited
limitless
to add addition - additional
additive
popmuposamo form former formative
formation OblGUUT, npesCcHUll
former
to desire Jlcenanue - desirous
desirability desirable

2.Translate the sentences, paying attention to compound conjunctions:

In ancient states the use of iron, either cast or wrought, was rather limited.
It is known that both ferrous and non-ferrous metals are widely used.

The carbon content may be either less or higher than 2,14 %.

Graphite flakes in gray cast iron are surrounded by either ferrite or pearlite.
Both ferrous and non-ferrous metals possess many characteristic features.
Some alloying elements can form either compounds or carbides.
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Text Metals and Alloys

Each metal possesses certain distinct combinations of properties, that may be varied for
specific engineering applications by alloying it with relatively, small amounts of other
materials. The term “alloy” is used to determine a material containing more than one
chemical element. The properties of the alloy being determined by the properties of the
elements it consists of. The main alloying element in ferrous metals is carbon (C).
Depending on the amount of carbon, alloys have different properties. The carbon
content may be either less or higher than 2,14 %. Below this amount of carbon material
undergoes hard cast eutectoid* transformation, while above that limit ferrous materials
undergo easy cast eutectic** transformation. The ferrous alloys with less than 2,14 % C
are termed as steels, and the ferrous alloys with higher than 2,14 % C are termed as cast
irons.




Steels are alloys of iron and carbon with other alloying elements. Steels can be low,
medium and high carbon. Cast irons may contain 3.0-4.5 % C along with some other
alloying additions and melt at lower temperatures than steels. Cast irons are specified as
gray, white, nodular and malleable cast irons.

Gray cast iron consists of carbon in the form of graphite flakes, which are surrounded
by either ferrite or pear-lite. Although gray cast irons are weak and brittle they possess
good damping properties and are applied in base structures, beds for heavy machines as
they have high resistance to wear.

White cast irons are very brittle. Hence their use is limited to wear resistant
applications, such as rollers in rolling mills. Usually white cast iron is heat treated to
produce malleable iron.

Malleable cast irons are stronger and possess high amount of ductility. Their typical
application include railroad, connecting rods, marine and other heavy-duty services.
Nodular (or ductile) cast irons are stronger and more ductile than gray cast irons. Their
applications are pump bodies, crank shafts, automotive components, etc.

Non-ferrous alloys are also widely used in engineering.

Aluminium alloys are characterized by low density, high thermal and electrical
conductivities, good corrosion resistant characteristics. But the great limitation of these
alloys is their low melting point (660 €C). Aluminum alloys with Lithium (Li),
Magnesium (Mg) and Titanium (Ti) are paid much attention when vehicle weight
reduction is concerned. They are very useful in aircraft and aerospace industries.
Common applications of Al alloys include: beverage cans, automotive parts, bus bodies.
It is worth mentioning that aluminum alloys are used where light weight is needed.
They are also used because of their resistance to corrosion. Aluminum alloys also
possess desirable property of thermal and electrical conductivity.

Beside aluminum alloys there are some other non-ferrous ones: copper, lead, tin, zinc,
nickel alloys. It is necessary to point out that both ferrous and non-ferrous metals
possess many characteristic features: elasticity, ductility, malleability, toughness,
brittleness, hardness, wear resistance and corrosion resistance. Copper alloys form such
metals, as brass and bronze. The aluminum alloys with copper, manganese, silicon and
nickel are widely used where corrosion resistance, high electrical conductivity, ductility
and high strength are needed. Zinc alloys have some advantages over others in foundry:
excellent casting properties, machinable and lower density than bronze.

In machinery there is one of the most interesting metals, called titanium. Titanium has
wonderful property — it is completely inert in biological media and that is why is being
widely used in medical purposes for making artificial joints and surgery instruments.
Owing to its high corrosion resistance, lightness, tensile strength and ease of forging,
rolling and stamping titanium is used in a great variety of fields. Titanium alloys are
applied in mechanical engineering, medical and chemical areas.

Alloying elements are added to achieve certain properties in the material. Alloying
elements are added in lower percentages (less than 5 %) to increase strength or harden-
ability, or in larger percentages (over 5 %) to achieve special properties, such as
corrosion resistance or extreme temperature stability.

Manganese, silicon, or aluminum are added during the steel-making process to remote
dissolved oxygen from the melt. Manganese, silicon, nickel, and copper are added to
increase strength by forming solid solutions in ferrite. Chromium, vanadium, molybde-
num, and tungsten increase strength by forming second-phase carbides. Nickel and
copper improve corrosion resistance in small quantities. Molybdenum helps to resist
embrittlement. Zirconium, cerium, and calcium increase toughness by controlling the
shape of inclusions. Manganese sulfide, lead, bismuth, selenium, and tellurium increase
machinable. All mentioned alloying elements can form either compounds or carbides.



* eutectoid — 3BTekeToM 1 (CrIaB, TOUKA MJIABIECHHS KOTOPOIO BbIIE TOYEK IUIABJICHHS
BXOJISIIIIMX B €r0 COCTaB KOMIIOHEHTOB).
** eutectic — 9BTEKTUYECKHUH (CILIAB, TOUKA IUIABJIEHUSI KOTOPOTO HHIKE).

3.Complete the sentences:

1. The term “alloy” determines...

2. The main alloying element in ferrous metals is ...

3. The ferrous alloys with less than 2,14 % C are termed as...
4. Ferrous and non-ferrous alloys are widely used in ...

5. Aluminum alloys are mainly used because of ...

6. Aluminum alloys possess desirable property of ...

7. Zinc alloys have advantages over...

8. Titanium alloys are applied in ...

9. Alloying elements are added to some metals in order to...
10. All alloying elements can form ...

4.Insert the proper words into the sentences:

1.The term (cruaB) determines material (conepkanuii) more than one element.

. (Yrnepon) is the main (erupyromuii) element in (yepuslit) metals.

. Eachmetal (o6nanars).distinct (cBoHicTBaMH).

. Steels are alloys of (>kene30) and (yriepom) with other (nerupyromumu) elements.
. Gray (uyryn) is weak and (xpynkwuit).

. (KoBkuituyryn) possesses high amount of (Taryuecrs).

. (Hemocrarkom) of aluminum alloys is their low (temneparyparuiaBieHus).

8. Aluminum alloys are used where (Tpebyercsnerkuiisec).

9. (Mennpiecruiasel) form such metals, as (Jiaryns) and (Oponsa).

10. Titanium is inert in (Guonoruueckoiicpene) and is widely used in (MeuLuHA).
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5.Find in the text the sentences that correspond to the following statements:

1. The amount of carbon in metals may differ.

2. Different amount of carbon form quite different alloys.

3. Each metal has its own properties depending on the alloying elements.

4. Different amount of carbon affects the types of steels.

5. Cast irons can be divided into several groups.

6. Aluminum alloys show various useful features.

7. In engineering there is a great variety of non-ferrous alloys.

8. The aluminum alloys can have some other alloying elements and are useful in
particular technical conditions.

9. Titanium is used in different fields due to its numerous remarkable properties.
10. Alloying elements in certain proportions improve the properties of metals.

6. TranslateintoEnglish:

1. TepMuH «cr1aB» 0O3HAYAET MaTepHall, COCTOAIMH 0Ooee ueM H3 OJTHOTO 2JIEMEHTA.

2. OCHOBHBIM JICTHPYIOLIHUM JIEMEHTOM YEPHBIX METAJJIOB SBJIAETCA YIJIEPO/L.

3. B 3aBUCHMOCTH OT NPOLIEHTHOrO COJEPIKAHHA YIJIEpo/a CIUIABEI IEJIATCA HA CTAIH H
YYT'YHBI.

4. CyliecTByIOT He TOJILKO YEPHBIE, HO H LBETHBIE CIUIABHI.

5. Kak 4yepHble, TaKk M IBETHBIC METa/UIbl O0JANAIOT 3IaCTHYHOCTBIO, TArY4eCTHIO,
KOBKOCTBIO H IIPOYHOCTBIO.

6. Takue MeTauibl, KaK Melb, MarHHi, HAKENb ¥ I[MHK NPHJAIOT CIUIaBaM OcoObIe
CBOMCTBA.

7. Tutan obnajaer yHHKéanbIMH Ka4eCTBAMH M LIIMPOKO MPHUMEHSIETCSE B MEJIMIIMHE.



8. TuTaH nposBASET BBICOKYIO YCTOHUMBOCTH K KOPPO3HH, JIETKOCTb, MPOYHOCTH HA
pacTsKEHHE, HO IVIABHBIM SIBJISIETCS WHEPTHOCTb II0 OTHOLIEHHIO K OHOIOrHYecKoit
cpene.

9. Jlerupyromue 21eMeHThl 100aBIsIOTCs K JPyruM MeTtajuiaM, 4yToOBbl co3/1aTh HOBBIE,
YIIy4llI€HHbIE CBOHCTBA MaTepHaia.

10. M3BeCTHBIMHU JIETUPYIOLIMMHU 2JIEMEHTAMH SIBJISIIOTCS CHIIMKOH, XPOM, CBHHELl, BHC-
MYT, CCJICH U TEJLIYP.

Bapuanr 2.

L. Translate the original and derivative words, using a dictionary and create several
new words by adding suffixes:

verb noun noun adjective
(abstract) (personal)
to improve improvement improver OonycKkarowuil yiyu-uienue
to divide oenumocms divider dividual
division divisible
divisor divisional
to quench quencher - He3akaneHHull
quenching
to temper temper - -
- susceptibility - susceptible
BOCHPUUMYUGHITI
n00600UMb suit suitor -
NpUOANCOaAMbCSl suitability

2.Translate the following word combinations with Gerund:

alloying material, alloying metal, quenching, alloying additions, tempering, alloying elements,
hardening tool steel, alloying constituent, stamping die, metal cutting tool, cutting edge, tool
steels are used for making tools, impact loading, milling cutter.

Text Steels

Steels are widely known and mostly used materials in comparison with any other ones.
Steels are alloys of iron and carbon with other alloying elements. Carbon is the most cost-
effective alloying material for iron, but various other alloying elements are used — manganese,
chromium, vanadium and tungsten. The latter are necessary to improve many properties of steels
— corrosion resistance, strength, formability and others. Mechanical properties of steels greatly
depend on carbon content. According to this indication the steels are basically divided into three
kinds: low carbon, medium carbon and high carbon.

Carbon is limited in low carbon steels and not enough to strengthen them by heat treatment,
but only cold one. The micro-structure of low carbon steels consists of ferrite and pear-lite, they
are relatively soft, ductile and possess high toughness. They are weldable and easily machined.
The typical applications of these steels are: structural shapes, tin cans, automobile body
components, building, etc.

Medium carbon steels are stronger than low carbon steels, although are less ductile, but
their strength can be improved by heat treatment. Usual heat treatment includes austenitizing,
quenching and tempering. Such alloying additions as nickel, chrome and molybdenum improve




their hardness. The sphere of application of medium carbon steels is railway tracks and wheels,
gears, the machine parts which require strength and toughness.

High carbon steels are the strongest and hardest and therefore their ductility is very limited.
Their hardness is achieved with addition of such alloying elements as chrome, vanadium,
molybdenum and bismuth. These steels possess very high wear resistance and are used for sharp
edged tool application: knives, razors, hacksaw blades, etc.

The other parameter for classification of steels is amount of alloying addition. According to
this criterion the steels are of two kinds: plain carbon steels and alloy steels. A special group of
ferrous alloys with considerable amount of alloying additions is known as HSLA (high-strength
low alloy steels). Common alloying elements are copper, vanadium, nickel, bismuth, chrome,
molybdenum and others. These alloys are ductile, formable and applied in support columns,
bridges, and pressure vessels. '

Another widely used kind of steel is stainless steels. They are highly resistant to corrosion
and are called rustles or stainless. Highly corrosion resistance is achieved by addition of special
alloying elements, especially a minimum of 12 % chrome along with nickel and molybdenum.
The typical application of such steels is cutlery, razor blades, surgical tools, etc. Besides, in
engineering it is accepted to differ some other kinds of steels: structural steel, carbon steel, alloy
steel, tool steel, self (air) hardening tool steel, heat-resisting steel, high speed steel.

Structural steel is widely applied because of its strength, toughness, workability, but it has
two drawbacks — heavy weight and susceptibility to rust.

Carbon steel is steel where the main alloying constituent is carbon, and when no minimum
content is required for chromium, cobalt, niobium, molybdenum, nickel, titanium, tungsten,
vanadium or zirconium. High carbon steel is very strong and used for springs, high-strength
wires, knives, axles, punches, stamping dies, metal cutting tools, etc.

Alloy steel is steel alloyed with other elements in amounts of between 1 and 50 % by
weight to improve its mechanical properties. These steels have greater strength, hardness, hot
hardness, wear resistance, hardenability and toughness compared to carbon steel. However, they
require heat treatment in order to achieve such properties. Common alloying elements are
molybdenum, manganese, nickel, chromium, vanadium, silicon and boron. Such steels are used
where high corrosion resistance in certain environmental conditions is needed.

Tool steel refers to a variety of carbon and alloy steels that are particularly well-suited to
be made into tools. Their suitability comes from their hardness, resistance to abrasion, ability to
hold a cutting edge and resistance to deformation at elevated temperatures. Tool steels are
generally used in a heat-treated state for making tools which have to withstand impact loading.

High speed steel (HSS) is basically iron — carbon alloy in which various elements,
principally tungsten and molybdenum, have been added to improve their hardness, toughness,
heat resistance and wear resistance. High speed steels are usually used in the manufacture of
various cutting tools: drills, taps, milling cutters, tool bits, gear cutters, saw blades, punches and
dies. High speed steel tools maintain their edge longer than carbon steel ones.

3.Complete the sentences:

Mechanical properties of steels depend on...

Depending on carbon the steels are divided into...

Steels are alloys of...

The micro-structure of low carbon steels consists of ...

The applications of low carbon steels are...

The strength of medium carbon steels can be improved by ...
The sphere of application of medium carbon steels is...

The hardness of high carbon steels is achieved with...

00 ANLEN Bhds I b



9. One of the parameters for classification of steels is the amount of...
10. Stainless steels are highly resistant to...

4.Insert the proper words into the sentences:

(Yrnepon) isthemost (3arparHblit) (JIerupyromuii Marepuann).

Alloying elements are necessary (4toOblynyuinars) (cBoiictsa) of steels.

Steels (11MpoKo H3BECTHBIE) MAaTEPHAJIBI.

Carbonsteelsare (cBapupaembie) and (1erko oOpabarbiBaeMble Ha CTAHKAX).

Medium carbon steels (npounee) than low carbon steels, but (MeneexoBkue).
(Ilpounocts) of high carbon steels (mocruraercs) with addition of some
(JIerMpyIOIUXMETAIIIOB).

High carbon steels (o6nanator) very high (M3HOCOYCTOHUHBOCTBIO).
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. The steels are divided into (Hu3koyrnepoaucTyio) and (JiernpoBaHHyIo).
9. High-strength low alloy steels have (3HauuTenpHOCKONIHYECTBO)  Of
(Jrerupyromuxa06asox).

10. (Hepxkaseromas cranp) iswidelyusedfor (xupypruyeckux HHCTPYMEHTOB).

5.Find in the text the sentences that correspond to the following statements:

1. Carbon is the main constituent affecting the mechanical properties of steel.

2. Depending on carbon content the steels are divided into three types.

3. The main purpose of using alloying elements is to make steels strong and corrosion
resistant. » ®

4. The amount of carbon influences the mechanical characteristics of steels.

5. Carbon is the most expensive ingredient comparing with others.

6. The amount of alloying additions is one of the parameters that change the type of steels.
7. In machine building there are various types of steels.

8. Structural steel besides its advantages has also some drawbacks.

9. Alloy steel possesses higher characteristics and is used in the most difficult
environmental conditions.

10. A lot of tools which need special strength are made of high speed steel.

6.TranslateintoEnglish:

1. Cranu — naubosiee UCnob3yeMble MaTepHabl B MAIIHHOCTPOCHHH.

2. Crajnp — 9TO CIUIaB )KeJjie3a ¥ yrepoja.

3. JlerupyrouMy 3JIEMEHTaAMH CTaJIM SABISAIOTCA MHOTHME METaJUlbl: MarHHi, XpoMm,
BaHa/IHi, BOJIb(paM, HUKEIIb, JIIOMHHHUHI U JIpyrue.

4. JlobaBKH K KeJie3y MEHSIOT CBOMCTBA CI1JIaBOB.

5. Jlerupyioiue 371€MeHThI HY)KHbI, YTOOBI YJIyUIINTh CBOHCTBA CTAJICH.

6. Cranum noipkHbl o0najaTh TaKMUMU CBOMCTBAMM, KakK IIPOYHOCTB, YCTOWYMBOCTH K
KOpPpPO3HH, KOBKOCTb, 00pabarsiBaeMoCTh.

7. B TexHHKe CYLIECTBYIOT pa3IMUHble COpTa CTalICH: HEP)KaBEIOIas, HHCTPYMEHTAJIbHAS,
TEIJIOCTOMKAs!, BLICOKOIIPOYHasA, YIJIEpOAHCTas.

8. CgoiicTBa crajii 3aBHCAT KaKk OT KOJIMYECTBA YIVIEPOZAA, TaK W OT KOJHYeCTBa
J100aBOYHBIX 2JICMEHTOB.

9. Oauu crany JOJDKHBI BBIACP)KMBATH BBICOKHE TEMIEpATyphbl, JAPYTHE — BBICOKOE
JlaBJIeHHE.

10. J1ng paznu4HbIX CTPOMTENILHBIX COOPYKEHHH, HHCTPYMEHTOB H JI€TAJICH MallHH HC-
HOJIb3YIOTCSI COOTBETCTBYIOIIME COPTA CTAJICH.



