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1. HaCl'IOPT KOMIIJICKTA KOHTPOJBbHO-OLICHOYHBLIX CPEACTB

B pesynbrate ocBOCHHs Y4eOHOW AMCHUIUIMHBI «MaTepuajioBeeHHe» OOydYaONIHIACs
JoJKeH o0manath npexycMoTpeHHbiMu @I'OC 1o mporpamMme MOArOTOBKH CHEIHATMCTOB CPEIHETO
3BeHa 35.02.16 «IkemiayaTanusi ¥ PpeMOHT CeIbCKOXO03SHCTBEHHON TeXHUKH U 000PY/I0BAHUI»
CIICTYIOIUMHA YMCHHUSIMH, 3HAHUSIMH, KOTOPBIE CIIOCOOCTBYIOT (DOPMHUPOBAHUIO TIPO(HECCHOHATBLHBIX
A OO0IIMX KOMIIETEHIIHI:

B pe3ynbpTaTe ocBoeHUs y4eOHOM NUCIMUILTAHBI O0YYaOIIUNUCS H0JKEH OCBOUTD!
1.2. llesb ¥ muIaHUpyeMble Pe3yJbTAaThl 0CBOEHUS] TUCIHUILINHBI:

B pamkax mnporpaMMmbl y4eOHOW HUCHUUIUIMHBI OOYYaIOIMMHCS OCBAaMBAIOTCS YMEHUSA H

3HAHUS
Kon
ITIK, OK YMeHuns 3HaHus
I[IK 1.1-1.5 |- BbIOMpaTh MaTepHalibl Ha OCHOBE | - CTPOCHHE " CBOMCTBA
K 2.1-2.5 | apanu3a ux CBOMCTB /IS KOHKPETHOTO | MAIIHHOCTPOHTEIBHBIX
OK 01 NMPUMEHEHHUsI TIPH  MPOU3BOJICTBE, | MATEPUAJIOB;
OK 02 peMoHTe u MOJICPHM3AIIMN | -  METOJIbl  OIICHKA  CBOWCTB
CeIIbCKOXO3IMCTBEHHOM TEXHUKHU; MAaIIMHOCTPOUTEIBHBIX
- BbBIOMpaTh CHOCOOBI COETUHEHHS | MaTepUasoB;
MaTepuasoB U JIeTaJeH; - obmactu MIPUMEHEHUS
- Ha3HayaTh CIOCOOBI WM PEXKHUMBI | MATEPHAJIOB;
YOpOYEHUs JeTalied M CIOCOObl MX | -KJIACCU(PUKAIUIO W MapKHUPOBKY
BOCCTAHOBJICHUS pu PEMOHTE | OCHOBHBIX MaTepHaioB,
CETbCKOX035HCTBCHHOU TEXHUKH | TPUMEHSCMBIX IIJIl W3TOTOBJICHUS
HUCXOAS M3 UX OKCIUIYaTallMOHHOTO | JeTajleld  CeIbCKOXO35MCTBEHHOU
Ha3HAYCHUS; TEXHUKHU U PEMOHTA;
- 00pabaThIBaTh JIETAIM W3 OCHOBHBIX | - METOJBl 3aIUTHl OT KOPPO3UHU
MaTepHuaoB; CEIbCKOX035UCTBEHHOW TEXHUKH U
- TPOBOIUTH pacyeThl PEKUMOB | €€ JCTaNICH;
pe3aHus. - CIIOCOOBI 00paboTku
MaTepHasoB;
- HMHCTPYMEHThl M CTaHKH s
00pabOTKH METAJIOB PE3aHHUEM,
METOJMKY  pacueTa  pEeKHUMOB
pe3aHus;
- HWHCTPYMEHTBHI ISl CII€CapHBIX
pador.
2. Ouenka ocBoeHHsl y4eOHOM AU CHUILINHBI
2.1. 3apaHus 1J1s1 TEKYLIEro KOHTPOJIs
3ananue 1:__ Ycmuwiii onpoc

1.Ilepeuncnure Gpu3nUecKue CBONCTBA MaTepHAIIOB

2.Ilepeuncnanre XuMHUYECKUE CBOWCTBA MaTepHUaIoB
3.Yto Takoe MeTaJuIbl, X Kiaccu(uKanus?




4.00bacHUTE cXeMy 00pa30oBaHMs KPUCTAJLIOB IIPH 3aTBEPICBAaHUH METAIIOB.

5.Kak BamsieT CKOpOCTh OXJIQXKICHHS HA CTETICHB MEPeoXJIaXACHUS MMPH KPUCTAIH3ANNA YHCTBIX
METaJJIOB?

6.Yto Takoe KpuTHYECKas TOUKa?

7.Kak BnusieT CKOpOCTb OXJIaX/ICHUS Ha BEIMYMHY 3epHa MPH 3aTBEPAEBAHUN METAIIOB?

8.Kakune kprucTaiminuecKkue pemeTkd HMeeT JKene30?

9.IIpu KakuX TemIepaTypax U3MEHSIETCS] KpUCTAIUTMYEeCKask pereTKa xenesza?

10.Yto Ttakoe neHapuT?

11.]1ns Kakoro BHJA aHAU3a HEOOXOAMMO U3TOTOBUTH NI} C 3epKATbHBIM O1ecKoM?+
12.Kakwue cymiecTByIOT METOAbI Ie(PEKTOCKOTTHH?

13.]171s1 9ero UCIOJB3YIOT 1e(PEKTOCKOIHIO?

14.B yeM cylIHOCTbH JIOMUHECHEHTHOTO MeTo1a?

15.Kak npaBWJIbHO Ha3bIBAaeTCs Mpoliecc 00pa3oBaHMs KPUCTAJIOB B METaJJIaX IIPU MEPEXoae Ux
U3 KHUJIKOTO COCTOSTHHSI B TBEPJI0€ — KPHUCTAIIM3ALNS WM TIePEeKPUCTAITH3AIM?

16.Kakoe CBOWCTBO METAIJIOB XapaKTepU3yeT OTHOCHUTEIBHOE YJIMHEHHWE U OTHOCHUTEIILHOE
cykeHue?

17.Kak u3mensieTcs TiiyOnHa oTIieyaTka Ha 00pasIie B 3aBUCUMOCTH OT TBEPIOCTH MaTepuaa’?
18.Ykaxute XapakTepHbIE TOYKH HA JuMarpamMme pactspkeHus. Jlaiite ompeneneHHs MPOYHOCTH,
TBEPJIOCTH, TUITACTUYHOCTH, BI3KOCTH U )KECTKOCTH

19.Kak o6o3Havaercst TBepaocThb 1o Poxsemny? PacmmdpyiiTe Bce CHMBOJIBL

20.Kakue (pakTopbl BIUSIOT Ha 3HAYEHUE YIAPHOH BSI3KOCTH?

21.Kak u3MeHsieTcsi MPOYHOCTh MeTajljla PY YBETUUYEHUHU €ro TBEpAOCTU?

22 .IlonsiTue o cruiaBax.

23.Crioco0bl MOTyUYEHUs CIIJIABOB

24 Yto Takoe KOMIOHEHT?

25.YT10 Takoe (aza?

26.Yto takoe cucrema?

27.CTpyKTypHbIE COCTaBJISIONIME CIIaBOB: TBEPAbIE PAaCTBOPbI; MEXaHUYECKHE CMECH;
XUMHYECKHE COeIMHEHUS

28.YT0 Takoe KpUTHYECKUE TOUKU?

29.Yt0 Takoe TUKBHIYC?

30.Yro Takoe conumyc?

31.Ha3oBuTE OCHOBHBIE THIIBI CILIABOB

32.Yto Takoe mepBUYHAS ¥ BTOPUYHAS KPUCTAIIH3AIMS?

33.0xapakTepu3ynTe Kele30 U ero CBONCTRA.

34.0xapakTepu3yiTe yriepo] 1 ero CBOMcTBa.

35.BnusHue yriuepoa Ha CBOMCTBA CTalieil M YyT'yHOB

36.CTpyKTYypbl € >KeJe30yIJIepOJUCThIX CIUIABOB: AayCTEHUT, (GEppuT, TMEpauT, LEMEHTHUT,
nene0ypur.

37.Yto Takoe ctanb?

38.Ut0 Takoe uyryH?

39.HazoBuTe nosne3Hbie MPUMECH

40.Ha3zoBuTe BpeaHbIe IPUMECH

41.Vcrionb3ys AMarpaMmy COCTOSIHUS JKEJI€30yTJIEPOAUCTHIX CIUIABOB 3alIOJHUTE TaOIHUILy:

Touku A C D E F

G

K

)

S

Q

% conepkaHus yriepoja

Temnepatypa, °C




42. Yto Takoe TepMHuueckas 0opaboTka

43.Ha3zoBuTe mapameTpbl TEPMHUECKOH 00pabOTKU

44 Kax BBIOMpAIOT BUJ TEPMUIECKOI 00paboTku?

45.Ha3oBuTe BUJIbI OXJIAKIAOLIEH CPEeb

46. OnummuTe NpeBpalieHus IPU HarpeBaHUM CTallei

47.0nuumTe npeBpalleHus Ipyu HENPEPHIBHOM OXJIaXACHUN CTaJIEH.

48.01xur: onpeseNeHne, Ha3HAYCHNE, BUJIBI, PSKUMBI U IPUMEHEHNE

49.Hopmanu3anus: onpeaeicHue, Ha3HaueHne, peKUMBbI U IPUMEHEHUE

50.3akanka: onpezeneHne, Ha3HAYCHUE, BU/IBI, PEKUMbI U TPUMEHEHHE

51.0tnyck: onpeneneHue, Ha3HaYEHUE, BUbl, PEKUMBI U IIPUMEHEHUE

52.M0>kHO JT1 3aKaJUTh cTaib 10

53.Yto Takoe XUMHKO-TepMHUYECKasi 00paboTKa METAIIJIOB.

54.Bupl XMMHKO-TEpMUYECKO 00paboTKH

55. Uto Takoe meMeHTaIusi, kaporopu3aTop?

56. AzoTHpoBaHue: ONpeelieHue, Ha3HAYeHUEe, BUIbI, PKUMBI M IPIMEHEHHE

57.1lnanupoBaHue: onpeeNeHne, Ha3HaYeHUE, BUBI, PE)KUMBI U TIPUMEHEHUE

58.Iuddy3nonnas MeTau3anus: onpeaeiicHue, Ha3HaAUYCHUE, BHJIbI, PSKUMBI i IPUMCHCHHE
3apanme 2:_ Tecmuposanue

Tema 1.1 Crpoenue, cBoicTBa U CIOCOOBI UCTIBITAHUSI MaTEPHAIIOB
1 sapuanm
1 CrocoOHOCTh METAJUIOB B TBEPJIOM COCTOSIHUM MMETh Pa3IMYHBIE KPUCTAUTMYECKOE CTPOCHHUE H
CBOJCTBa MPH pa3HbIX TEMIIEPATypax HA3bIBAETCH. . .
a) aHU30TPOIHEH
0) KpUCTAITU3aIHEH
B) aJUIOTPOIIHEH
2. Poccuiickuii yueHbI, BOCCTAHOBHUBIIINI CIIOCOO MPOM3BOICTBA OyaTa
a) Uepnon A.K.
6) Anocos ILII.
B) Tume U.A

3. KpI/ICTaJ'IJ'II/I‘ICCKaH pe€uicTKa, B KOTOpOﬁ ATOMbI pacmojararoTCsa 1o BEpHIMHAM 3H€M€HTapH0fI
STYCHKH U B LHEHTpax €€ rpaHeﬁ. Ha3bIBACTCA ...

o

= a) rpaHeICHTPUPOBAHHOMN
(
T4 0) 00BEMHO IIEHTPUPOBAHHOM
N B) reKcaroHajibHas IJIOTHOYIIaKOBaHHAsI

4. K ¢u3nyeckuM CBOHCTBAM METAJIJIOB OTHOCATCH ...

a) TBEPJIOCTh, IPOYHOCTb, YIIPYTOCTh

0) OKHCIIEMOCTb, PACTBOPUMOCTh, KOPPO3HMOHHASI CTOHKOCTBD, )KapOCTONKOCTh (OKaTMHOCTOHKOCTB)
B) LIBET, IUIOTHOCTb, IJIABKOCTb, AJIEKTPO- U TEIUIONPOBOAHOCTb, TEIUIOEMKOCTb, MAarHUTHbBIE U
ApYyrue CBOMCTBA

5. K xuMuueckuM cBOHCTBaAM METAJIJIOB OTHOCATCH ...

a) TBEPJIOCTh, IPOYHOCTb, YIPYTOCTh

0) OKHCIIEMOCTb, PACTBOPUMOCTh, KOPPO3HMOHHASI CTOHKOCTBD, )KapOCTONKOCTh (OKaTMHOCTOHKOCTB)
B) LIBET, IUIOTHOCTb, IJIABKOCTb, AJIEKTPO- U TEIUIONMPOBOAHOCTb, TEIUIOEMKOCTb, MAarHUTHbBIE U
JIpYrue CBOMCTBA

6. AHanu3, NO3BOJIOIIMK M3ydyaTh CTPOEHHE MeTajula, BUAMMOE Oe3 YBENMYEHUs WU IpH
HEOOJIBIIIOM YBEIMYCHHUH, TIPU 3TOM BBISBIIAIOTCS KPYIHbIE 1e€(QEKThI, Ha3bIBACTCA ...



a) Makpockonnu4ecKkui
0) MuKpoCKOUYeCKui
B) [edexrockonus
7. AHanu3, TO3BOJIAIONIMHA ompeaenuTbh (GopMy M pasMepbl 3€peH, BBIIBUTH MHKPOAC(EKTHI,
M3MEHEHHsI B CTPOCHUU METajlla B pe3yibTaTe 00paboTKH, Ha3bIBAeTCH ...
a) MakpocKonmu4ecKuit
0) MuKpOCKOITMYECKUH
B) Jledexrockomnus
8.CrocoOHOCTh MeTalIa OKa3bIBaTh CONPOTHUBIICHUE YIAPHBIM HAarpy3KaMm Ha3bIBACTCH ...
a) MPOYHOCTh
0) BSI3KOCTH
B) IUIACTUYHOCTh
9. CBoOIiCcTBO MeTasla BOCCTAaHABJIMBATH CBOIO (DOPMY TOCIIE MPEKPAIICHUS TEHCTBUS MPHII0KEHHBIX
BHEIIHUX CHUIL
a) TBEPAOCTh
0) ynpyroctb
B) IUTACTUYHOCTh
10. B ucmbITyeMblii MaTeprall BAABIUBAIOT MAPHK JHaMeTpoM 2,5; 5 wimu 10 MM o1 oTipeielIeHHOM
Harpy3Ko# | 1o OTIeYaTKy Ha 00pasIie CyIsT O TBepAOCTH MeTalla.
a) merox Poksermia
6) meton bpunenis
B) MeToJ Bukkepca
2 sapuanm
1. TIpouecc oOpa3oBaHus KPUCTAIIOB B METaIaX MPHU MEPEX0JEe U3 KUIKOTO COCTOSHUS B TBEPIOE
Ha3bIBACTCA ...

a) aHU30TpOIUeH

0) KpUCTAITU3AIHEH

B) aJUIOTPOIHEH

2. Kpucrammueckasi pemieTka, B KOTOPOH aTOMBI PacIioyiaratoTcsi 10 BEpIIMHAM 3JIEeMEHTapHOU
STYCHKH U B IICHTPE €€. HAa3bIBACTCH ...

a) rpaHeICHTPUPOBAHHON

0) 00BEMHO IIEHTPUPOBAHHOM

B) reKcaroHajbHasl IUIOTHOYIAaKOBaHHAS

3. Kpucrammyeckas perierka, NpeacTaBIsIONIYI0 COO0H MPU3MY C IIECTUTPAaHHUKOM B OCHOBAHHUH,
B KOTOPO aTOMBI PACIOJIOKEHBI B TPU CJIOS. HA3bIBACTCA ...

a) TpPaHeCHTPUPOBAHHON

l‘“" 6) 00BEMHO LIEHTPUPOBAHHOI

i B) reKcaroHajibHas TNIOTHOYNaKOBaHHAs

4. K ¢uznueckuM CBOHCTBaM METAJUIOB OTHOCATCS ...
a) TBEPAOCTh, TPOYHOCTh, YIPYTOCThH
0) OKHCIIIEMOCTb, pACTBOPUMOCTb, KOPPO3UOHHAS CTOHKOCTb, )KapOCTOUKOCTD (OKATMHOCTOMKOCTH)
B) IBET, IUIOTHOCTh, IUIABKOCTH, AJIEKTPO- M TEILIONPOBOIAHOCTh, TEIUIOEMKOCTh, MAarHUTHBIE H
JIpYrue CBOMCTBA
5. K MexaHH4YeCcKUM CBOMCTBAM METAJNIOB OTHOCSTCS ...
a) TBEpAOCTh, IPOYHOCTD, YIPYrOCTh
0) OKHCIIIEMOCTb, pACTBOPUMOCTb, KOPPO3UOHHAS CTOHKOCTb, )KapPOCTOMKOCTD (OKATMHOCTOMKOCTH)
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B) ILIBET, IUIOTHOCTb, IUIABKOCTb, AJIEKTPO- U TEIUIONPOBOAHOCTh, TEIIOEMKOCTb, MAarHUTHBIE U
JIpYrue CBOMCTBA

6. AHanu3, MO3BOJAIOMIMKA HM3y4aTh CTPOEHHE MeETajula, BUAMMOE O€3 YBEIUYEHUS WU IpH
HEOOJIBIIIOM YBEIMYCHHUH, TIPU 3TOM BBISIBIISIIOTCS KPYITHbIE TEEKTHI, Ha3bIBACTCA ...

a) Makpockonuueckuit

0) MuKpOCKOITMYECKUI

B) Jledexrockomnus

7. AHanu3, TO3BOJSIOMIMKA ONpenenuTh (HopMy U pa3Mepbl 3epeH, BBISIBUTH MHUKPOIC(EKTHI,
M3MEHEHHUS B CTPOCHUH METaJllIa B pe3ysibTate 00pabOoTKH, Ha3bIBACTCA ...

a) MakpocKonmu4ecKuit

6) MukpocKonmmuecKuit

B) Jledexrockonus

8..CrocoOHOCTh MeTasla OKa3bIBaTh COTIPOTUBIICHUE yIapHBIM Harpy3kaM Ha3bIBaeTCs ...

a) MPOYHOCTH

0) BSI3KOCTH

B) IUIACTUYHOCTh

9. CBoOIiCcTBO MeTasIa BOCCTaHABJIMBATH CBOIO (DOPMY ITOCIIE MPEKPAIICHHUS TEHCTBUS MPHII0KEHHBIX
BHEIIHUX CHIL

a) TBEPAOCTh

0) ynpyroctb

B) IUIACTUYHOCTh

10. M3mepeHue OCYyLIECTBIIAIOT IYyTEM BIABJIMBAaHUS B HCIBITYEMbIH METaJll CTaJbHOIO IAapHUKa
auamerpom 1,59 MM MM KOHYCHOTO aJIMa3HOTO HAaKOHEYHHWKA ¢ yriioM npu BepmnHe 120°

e 7 & a) meton PokBemia
51‘:‘ o 6) metox Bpunemns
*:ﬂjr N eh i B) MeTo 1 Bukkepca

Kpurepuii oneHku:
KonnuecTBo Bompocos B Tecte - 10

KOJIMYECTBO MPABUIBHBIX % MpaBUIILHBIX OTBETOB OlLlIEHKa
OTBETOB
9 90 OTJIMYHO
7 70 XOPOIIIO
5 50 YIOBJIETBOPUTEIHHO
1 5 HEYJOBJIETBOPUTEIHHO

3apanme 3. Jlabopamopuas paboma

Tema: «OnpenesieHne TBepAOCTH MeTANLT0B MeTogaMu bpunenst u PokBesuia»

ITopsinok BbIMONHEHUS pabOTHI:

1. U3yuuts ycrpoiicTBo U paboTy TBepaomepos tuna TII u TK;

2. Onpenenutsb TBepAOCTh Ha TBepAoMepax Tuna TII u TK o6pa31oB U3 0TTOKEHHON cTain
Mapok 10, 30, 45 u u3 3akanenHoil ctanu Mapok 30, 45;

3. 3anoaHUTH MPOTOKOJI U3MEPEHU, HAUEPTUTH CXEMBI U3MEPEHUSI.

ITopsinoxk onpenenenys TBepaocTy o bpunemnto



- OnpenenuTh [uamMeTp LIapUKa U HAarpy3Ky B 3aBUCMMOCTH OT MaTepuana U
TOJIITMHBI 00pa3Ia;

- 3akpenuTh MapuK C ONPaBKOM BO BTYJIKE LIMHHAEIS MPUOOpa. YCTAaHOBHUTH
Ha TI0JIBECKY HabOp Irpy30B;

- IloaroroButh 0Opa3enl K MCHIBITAHUIO: OOpas3el] OYUCTHTh OT OKAJUHBI U
P’KaBUMHBI, UCTIBITYEMYIO TOBEPXHOCTh 00padoTars numdpoBaibHOM OyMarowu,
T (OBATHHBIM KPYrOM WIIM HAITMIBHUKOM;

- YcraHoBuTh 00paszen Ha CTONMK MpuOOpa, MOMHATH CTOJUK JO YIOpa
oOpa3lla B OrpaHUMYMTENb U BKIIOYUTH AJIEKTPOJBMUraTeslb (IPU CHITUU
Harpy3KH 3JIEKTPOJIBUIaTelb BBIKIIOYAETCS);

- OnyCTUTDb CTOJUK U CHATH UCIIBITYEMBIN 00paselt
- W3meputep nmamerp oTHe4Yatka OpU TOMOIIM CHEIHAJIbHOM  JIyIBI.
HcnbiTanns npoBecTy TPYKIbL. Pe3ylbTaTel H3MEPEHUH 3aHECTH B IPOTOKOJI
(Tabmuma 1).

Tabnuma 3 [TpoTokon u3mepenust TBEPOCTH MO MeTOy bprHemnis
Marepuan | [lmamerp | Harpy3k | Bpemsa | lmamerp orneuaTtka, MM Teepnoct | TBepaoc
obOpasia apuka, a, H|Boimep |1-¢ |2-¢ |3-e |Cpen |b o | Th 1o
MM (xrc) KKH u3M. | U3M. | u3M. | 3Haue | popmyne | Tabmuue
HUE

[Topsnok onpenenenus: TBEpAOCTH 10 MeToay Poksera
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- [loaroroButh 00pasel K UCHBITAHUIO: 00pa3ell OUUCTUTH OT OKAJIMHBI U PKABUMHBI, UCIIBITYEMYIO
MOBEPXHOCTh 00paboTaTh NUTH(POBATBEHON OyMaroi, NM(OBaIbHBIM KPYTOM WIIH HATUIBHUKOM
- BriOpaTh HaKOHEUHUK M HArpy3Ky. YCTaHOBHUTH OOpasel] Ha MpeaMETHBIA CTOJMK mpubopa u

MOAHATL OO0 yIIOpa,
- YcranoButh () mIKajbel B Harpy3uTb 06pa3eu. 38.(1)I/IKCI/IpOBaTB IOKa3aHu:A 110 MIKaJIC HHAUKATOPAa,

- OHYCTI/ITB HpeI[MeTHBIﬁ CTOJIHK. HepeI[BI/IHYTL O6p33€].[ Ha IpCAMCTHOM CTOJIMKC U IMPOBECTU HC

MCHCC TPECX HUCITBITAHUN Ha OJHOM 06}’)331_16 (BLI‘II/ICJ'II/ITL cp€aHee 3Ha‘ICHI/Ie);

- Pe3ynbTaThl n3MepeHui 3aHECTH B TPOTOKOI (Tabnuia 2).

Tabnuua 2 [IpoTokos n3Mepenus TBepAOCTH N0 MeToxy PoxBeruia
Marepuain [xaia Teepmocts HR IlepeBon B
oOpa3sia TBEPAOCTH IO
1 2 3 Cpennee bpunenmto
3HaYEHUeE

®opma oTyera
JIaGopatopHnast paborta Ne 1




Crynenta IPYIIIbI
TEMA:

HEJIb PABOTbDI:

OBOPYJIOBAHUE n

MATEPHUAJIbI:

H3zmepenue meepoocmu na npuoope bpunenns
HauepTtute cxemy nsmMepeHusi TBEpIOCTH Ha pubope bpunenist

Marepu | Inamer | Harpysk | Bpems Jwnamerp orneyarka, MM Teepnoc | Teepmocts
an p a, H | Beepxk | 1-e 2-¢ 3-¢ Cpen. | Tb 1o | 1Mo
obOpasma | mapuka | (Krc) " U3M U3M U3M 3gaue | Gopmyne | Tabmure

, MM HUE

H3mepenue meepoocmu na npubope Pokeenna
Haueptute cxemy n3Mepenus TBep1ocTH Ha mpubope Poxsernna

Marepunan | Illkana Teepnocts HR IlepeBon B TBEpHOCTH IO

oOpa3ua 1 2 3 Cpennee bpunenmto (Tabnuma 2)
3HaYCHHE

Brison:

KonTpoJibHBIE BOITPOCHI:

1. Kakum cioco6om ompeensito TBEpAOCTh 1o bpunemmo?

2. Kakum cioco0om orpeaensto TBepAoCTh 1mo Poksemna?

3. Kako# MeTo1 MOAXOIUT JUIsl OIIPEACIICHUSI TBEPI0CTU MeTaioB y KoTopbix HB450, nouemy?

4. Kakoif MeToJ] oTipeiesisieT TBepA0CTh O0siee TOUHO?

5. Cxonbko mkan y npudopa PokBemna u kakue?

6. Uto Takoe TBEpAOCTH?

Kpurepun oueHku:

3ader: paboTa BBHITIOJIHEHA B MOJHOM 00BEME C COOIIOJICHUEM HEOOXOIMMOM MOCIeI0BATEIIHHOCTH
MIPOBEJICHUSI OMBITOB M W3MEPEHH, B OTYETE MPABUIBHO M aKKypaTHO BBINOJHEHbI BCE 3aIUCH,
TaOJIMLIbI, PUCYHKHU, YEPTEKU, BEIYUCIICHUS U CJICJIAHBI BHIBOIBI

He 3ayeT: paboTa BBINIOJIHEHA HE TIOJHOCTHIO, 00bEM BBITTOJTHEHHOW PaOOThI HE MO3BOJIAET CIACIAThH
MPaBUJIbHBIE BBIBOJIBI, OTIBITHI, U3MEPEHHUS, BEIUMCIICHUS, HAOIIOACHHS IPOU3BOAUIUCH HETIPABUIBHO

3apaume 4: Jlabopamopuas paboma

Tema: «AHaJIN3 CIUIABOB ONpeJe/IeHHOH KOHLIEHTPalWd Yyrjaepoaa mno auarpamme
("xeJ1e30-LeMEHTHT)»

Ilopsinok BbINOTHEHHS PadOTHI:

1. IBy4uTh CTPYKTYpPHBIE COCTABISIONINE KEIE30YTIEPOTUCTHIX CTaICH

2. ITo mpoIIeHTHOMY COAEPIKAHMIO YTIIEpOa ONPENSIUTh TEMIIEPaTyphI IJIABJICHHS, HaYala u
KOHIIa KPUCTAJUTU3AINH, TEMIIEPATypPy BTOPUIHON KPUCTAITN3AIINH;




3. Ilo guarpamme COCTOSIHMSI CIUIABOB JKEJIE30-YIVIEPOJI, YKaKUTE IapaMEeTpbl OCHOBHBIX
TOYEK, CTPYKTYpY CIUIaBa B Kaxjaoi oOmactu. KpaTko onummre, 94To co00i mpeacraBisieT Geppur,
ayCTEHUT, LEMEHTHT, JieaeOypuT. OnumunTe, Kakue IpoLecchl IPOU30MIyT CO CIUIaBOM C 3a/1aHHBIM
MPOIIEHTOM COJIepKaHMs yriepoa rnpu oxiaxaenuu ero ot 1600 °C o 20°C.

4. Hcnonw3ys, MapOYHUK CTaj€il, ONpPEIEINUTD: OCHOBHBIE ~MEXaHHYECKHE U
TEXHOJIOTMYECKHE CBOMCTBA CILIABA; Ul KAKMX JETaJed UCIOJb3YEeTCs JaHHBIN CIUIaB
3asanue 1715 BBIIOJHEHUSI IPAKTUYECKON paboTh

Homep Bapuanra Conep:xanue yriepoaa, %
1 2,7
2 0,5
3 2,5
4 0,7
5 2,3
6 0,9
7 1,5
8 1,1
9 2,1
10 1,7
11 1,9
12 1,3
13 0,4
14 2,8
15 0,6
16 2,6
17 1,0
18 4,3
19 5,2
20 1,4

dopma oTyeTa
TEMA:

HEJIb PABOTDI:

OBOPYJIOBAHUE n

MATEPHUAJIbI:

1. KpaTrko onummrTe, 4T0 c000ii nmpeacTraBiisieT (peppuT, ayCTEHUT, LEeMEHTHT, JeaedypHT,
MepJInT.

CTpykTypHas XapakTepucTuKa
COCTaBJIAIIOIIASA

AyCTEHHT

Deppur

IlemeHnTHT

Ilepiut

Jene0ypur

2. OnummuTe JUHUHA JUATPAMMBI
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HasBanmue bykBennoe Omnpenenenue
o0o3HAYeHHE
JIukBuayc
Coaupnyc
JIuHuA 1NepBHYHOM
KPHUCTAJIM3AI U
JIuHusT BTOPHYHOM
KPHUCTAJIM3AIUU
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3. o nmarpamMme cOCTOSIHHSI CILIABOB 3’KeJie30-yIJIepPo], YKAaKUTe NapaMeTpbl OCHOBHBIX
TOYeK.

Touknu A C D E F G K P S Q

IIpouent
co/IepKAHUSA
yrjepojaa

Temneparypa,
°C

4. OnumuTe, KaKue MPOLECChl MPOU30HIYT CO CIVIABOM C 33/IaHHBIM NPOLEHTOM CO/AePKAHMUS
yrJjeponaa npu oxyaaxkaenuu ero ot 1600 °C no 20°C.

Conepsxanue yraepona, %

Temnepatypa nnasnenus, °C

Temnepatypa nepBuYHOI KpucTan3anuu (natepsain), °C

Temnepatypa Hauana BTOpHUUHOM kpuctamuzamnmu, °C

5. OnpenenuTh CTPYKTYPHBIE COCTABJIAIOIIME CIIABA B KAXKI0M HHTEepBaJie TeMIeparyp.

HNurepBana remneparyp CTpyKTYypHBIE COCTABJIAIONINE

6. Onpedenumv Hazeanue cnaaséa NO CMPYKMYPHLIM COCHAGIAIOWUM: 00I6HEKMOUOHASA,
I6MeEeKmMouonasn, 3aremexkmouonan 2

7 BeiBo:
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KonTtponsHbI€ BOIIPOCHL.

. Kakas ctanp Ha3pIBaeTCs IOPBTEKTOUIHOM, SBTEKTOMIHOHN U 3a9BTEKTOM THOM ?
. Kakyto cTpykTypy Ha3bpIBalOT ayCTEHUTOM?

. Kakyto cTpykTypy Ha3bIBalOT IEMEHTUTOM?

. Kakyto ctpykrypy Ha3beiBaoT gpeppurom?

. Kakyto cTpykTypy Ha3bIBalOT MEpIuTOM?

. Uto Ttakoe mukBUIYC?

~N O Ol W N

. Urto Takoe conmmyc?

8. Kakue To4ky Ha3bIBarOTCS KPUTUIECCKUMU ?
Kputepuu omneHku:
3adyet: paboTa BHITIOJIHEHA B TIOJIHOM 00BEME C COONIOCHHEM HEOOXOAUMON MOCIEA0BATEILHOCTH
MIPOBEJICHUST OMBITOB M WU3MEPCHHM, B OTYETE MPABUIHHO M aKKypaTHO BBIIOJIHEHBI BCE 3aITUCH,
Ta0JINIIBI, PUCYHKHU, YEPTESIKH, BEIYUCIICHUS U CJICJIAHBI BBIBOIBI
He 3aueT: pa®oTa BBINIOJHEHA HE TIOJHOCTHIO, 00bEM BBIIIOJTHEHHOM PabOThI HE MO3BOJIAET CAENATh
TIPABWJIBHBIC BBIBOJIBI, OTIBITHI, H3MEPEHHUSI, BEIYMCIICHHUS, HAOTIOCHHSI IPOW3BOMIUCH HETPABUITHHO

3amanme 5;. [Ipakmuueckoe 3anamue

Tema: «llocTpoeHne KpHBOM OXJaXIAEHUS JIBOMHOTO CIIaBa 3aJaHHOrO0 COCTaBa C
MpUMEHEHHEM IpaBuiia (az»

Iopsiiok BbINOJIHEHHSI PAadOTHI:
1.I3y4nTh TEOPETUYECKYIO YaCTh.
2. Haueptuth aumarpamMMy COCTOSIHMM K€JI€30-LIEMEHTUT, TMPOBECTH Ha HEW OpaAuHATY,
COOTBETCTBYIOIYIO 33JJaHHOMY CILJIaBY, 0003HAYUTh HAa HEH BCE KPUTUUYECKUE TOUKH.
3. Panom ¢ nuarpamMMo#l cripaBa Ha4epTUTh KPUBYIO OXJIAXKJCHUS JAHHOTO CIUIABA, MOKA3aB CBS3b
KPUTUYECKHUX TOYEK Ha AUAarpaMMe U KpUBOW OXJIaXKICHHUS.
4. OnucaTe CyIIHOCTh NMPEBPAIICHUM, MPOUCXOIAUIMX B CIUIABE IPU MEIJICHHOM OXJIAXICHUU OT
TEMIIEpPaTyphl B KUAKOM COCTOSIHUU JJ0 KOMHATHOU. O0s13aTEIbHO NOSICHUTD IIPUYMHBI BBI3bIBAIOIINE
MpeBpaIICHUS.
5. Ha opaunHate cruiaBa OTMETUTh TOYKY, COOTBETCTBYIOLIYIO 33JaHHOM TeMIIepaType U MPOBECTU
yepe3 Hee koHoAy. [lonb3ysch NpaBUIIOM OTPE3KOB, ONpPENENUTh cocTaB (a3, MX KOJIUYECTBO U
MIPOLIEHTHOE COAEPKaHNE KOMIIOHEHTOB.

3ananue:
YnporieHHas juarpaMva —————
COCTOSIHUSA CIUIABOB KENE30—IEMEHTUT N

BapuanTbl 3a1anmii:

DNCTROE +
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L ]
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11 ¥ AYCTCHHT + LeMeH- | Thhskrint i eiaeds
0o H THT BTOMMIILIR + ! 2 HRIR + e
; + MERe0y T |
800 2
¢ BTOpITSHER | 727 *C !m L
TO0 i Tk e i IlepmiT + eaea- E 1 ~
N el e R = B i
0 oE 1 22,14 3 4 4.3 56 & 6,677
C, %
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Ne Bapmanra C,% Ne Bapmanra C,%
3aJ1aHusl 3aIaHMsI

1 0,16 13 2,60
2 0,30 14 3,00
3 0,60 15 3,30
4 0,80 16 3,60
5 1,00 17 4,00
6 1,20 18 4,30
7 1,40 19 4,60
8 1,60 20 5,00
9 1,80 21 5,30
10 2,00 22 5,60
11 2,14 23 6,00
12 2,30 24 6,40

OTt4eT 0 paboTe OJDKEH COAEPKATh: IENIb padOTHI, COACPIKAHUE PAOOTHI, BHITIOJIHEHHbBIS
3aJlaHus ¥ BBIBOJIBI IO paboTe.

KonTpoabHbIe BONPOCHI:

1. Yto xapakTepu3yroT AuarpaMmbl (ha30BOro paBHOBeCHs?

2. OT KaKkMX BHEIIHUX YCJIOBU 3aBUCUT COCTOSIHHE CIlIaBa?

3 Chopmynupyiite mpaBuiio ¢daz?
Kpurtepun oueHku:
3ayet: paboTa BHITIOJIHEHA B TIOJIHOM 00BEME C COONIOICHHEM HEOOXOIUMON MOCIEA0BATEIbHOCTH
MIPOBEICHUST OTBITOB M W3MEPEHUH, B OTUETE MPABWJIHHO M aKKypaTHO BBITIOJHEHBI BCE 3aITUCH,
Ta0JIULIbI, PUCYHKH, YEPTEKU, BEIYUCIICHUS U CIICJIaHbI BHIBOIbI
He 3a4et: paGoTa BBINOJIHEHA HE TIOJTHOCTHIO, 00BEM BBINIOJHEHHOW paOOThI HE MO3BOJISIET CAEATh

IIpaBHUJIbHBIC BBIBOABI, OITBITHI, ©3MEPCHHS, BEIYHUCIICHUI, Ha6J'IIO,Z[eHI/I${ IIPOU3BOJUIUCH HENIPABUIIBHO

Sapanue 6. [lpakmuueckoe 3anamue

Tema: «Bp10op pe:KMMOB 3aKaJKU U OTITYCKA YTIEPOIUCTON CTAIM»

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1.M3y4nTh TEOPETUYECKYI0 YacTb, KPAaTKO 3alKcaTh OIMpPEIEICHHs 3aKaJKH U OTITyCKa, Kak
croco60B TepMO0OPabOTKH, 11€JIb U TEXHOJOTHIO MTPOBEICHUS

2.Ha3HauuTh peXUMbI 3aKaJIKU U OTIYCKa, HUCIOJIB3Yys auarpammy <«Kene3o-leMeHTUT» U
MapouHuK crtaneid @Dopma BBINONHEHHUS 3aJaHus TpeacTaBieHa B Tabmuue 6. IloscHenus

BBIMIOJIHEHHUIO 3a0aHus JaHbl B TaOIuIe 3

Tabnuma 3 Omnpenenenre pexxuMOB TEPMOOOPaOOTKH
Mapka | Pasme | Ha3Bauu | Conep | Pexxumbl 3akanku Pexxumebl oTiycka
cramua | p e u | kanue | Temnep | Bpems | Bpemsa | Oxnaxn | Bug Temnepary
JeTal | Ha3Hade | yriep | atrypa Harpesa | BBIIEPXK | arollas | OTOYCK | pa OTIIyCKa
U, MM | HUE oza 3aKajgkd | , MUH KH, MUH | cpena a
cTanu , C
1 2 3 4 5 6 7 8 9 10

3.IToctpouTts rpauk TepMooOPabOTKH B TPOU3BOJILHOM MaciuTabe.

3aganue:

3ananue VI BBIIOJHEHHUS NPAKTHYECKON PadoThl

Ne Mapxka matepuana geTanu
BapHaHTa
1 v7
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®opma oTyera
TEMA:

45

50

75

Y13

40

50

v8

OO (N[O|OID|wWN

70

[EEN
o

35

HEJIb PABOTBI:

OBOPYJOBAHHUE U
MATEPHUAJIbI:

Kouncnekr

1. Onucamo xapaxmepucmuky cniasa

Mapxka criiaBa

ITonHoe Ha3BaHue crjiaBa

Conepsxanue yriaepona, %

2. Onpedenrumv Hazéanue CcMAalu NO CHIPYKHYPHBLIM COCHAGAIOUWUM: 00I8MEKMOUOHAs,
96MEKMOUOHAA, 3AI6MEKMOuUonan 2

3. 3anoIHUTH Ta6J'II/II_Iy OTYETa COIJIACHO IMOsICHEHUI

Map
Ka
CTaau

Paszme
p
neTan
H, MM

Hazpanue
H
Ha3HAuYCHU
€ cTanu

Conep

KaHUE

yraepo
na

PexxuMpl 3akanku

Pexumbl OTIIYCKa

Temnep
aTypa
3aKAJIKU
, C

Bpems
Harpesa
, MMH

Bpems
BBIIIEPK
KW, MUH

Oxnax
Jaromia
o
cpena

Bun
OTITYCK
a

Temnep
atypa
OTITYCK
a

4. IloctpouTth rpaduk Te

pMHUYECKOI 00paboTKU

QLTI

HEEEEEEEEEEEEEEEEEEEEEEEEEE
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Bpewms1, muH

5. BriBon :

KoHTpoJibHBbIE BONIPOCHI:

UYto Takoe 3akaika?

Ha3zoBuTe BUABI 3aKaIKH

Yto Takoe oTIyck?

Ha3zoBute BUzbI OTIyCKA

Mo3>kHO 71 3aKanuTh cTanb 207

Kaxk onpenenuth Temieparypy 3aKajlku JOIBTEKTOUMAHOMN cTanu?
Kax onpenenuts TemmepaTypy 3aKajaky 3a3BTEKTOUIHOM CTAINA?

NoogkrwnpE

Kpurepun oueHku:

3ader: paboTa BBINOIHEHA B MOJHOM 00BbEME C COONIOJICHHEM HEOOXOAUMOM MOCIEI0BATEIBHOCTH
MIPOBEJICHUSI OMBITOB U W3MEPEHH, B OTYETE MPABUJIBHO M AaKKypaTHO BBINOJHEHbI BCE 3aIUCH,
TaOJIMLIbI, PUCYHKH, YEPTEKU, BEIYUCIICHUS U CJICJIaHbI BHIBOIbI

He 3a4et: paGoTa BBINOJIHEHA HE TOJIHOCTHIO, 00bEM BBINOJHEHHOW pabOThl HE MO3BOJISET C/eNaTh
MIPaBUJIbHBIE BBIBOJIbI, OTIBITHI, U3MEPEHHUS, BEIUMCIICHUS, HAOIIOACHHSI POU3BOAUIUCH HETIPABUIHHO

3amanme 7. [Ipakmuueckoe 3anamue

Tema: «BpiOop n 060cHOBaHKE BUJa TEPMHUYECKON U XUMHKO-TEPMUYECKOH 00pabOTKI»
Iopsaaoxk BbIMOTHEHUS] PA0OTHI:

1. BriGpaTh 1 000cHOBaTh HanboJee pallMOHAIBHbIN BUJT TEPMUUECKOH 00pabOTKU U (MIIN)
XUMUKO-TEPMHUYECKON) 00pabOTKH JUIsl JOCTHKEHHsI CBOMCTB 3aaHHOMN JeTanu. M3noxure ero
CYILIHOCTb

2. Hauepture cranbHOi yron auarpammsl «Fe-FesCy», 0603HaunTh a3oBbie COCTOSTHUSA,
KPUTHYECKHE TOUKH, HAHECTH OpAMHATY MApKHU CTaJIM 3aJJaHHOH JleTanu

3. Ha opuHaTe OTMETUTH TEMIIEpaTypy HarpeBa AJsl COOTBETCTBYIOIIMX 3TAOB MPUHITOTO
TEXHOJIOTHYECKOTO Tpolecca TepMUIecKoil 00paboTku

4. Bo1Opatb 1 000CHOBATH BUJI OXJIQAUTEINS [Tl KQXKJI0TO BUJa TEPMUUYECKOH 00paboTKU

5. HaueptuTs (cripaBa OT IuarpaMMsbl) TpaguK TEXHOJIOTHYECKOTO MPOLECCa TEPMUUECKOI
00paboTKH (HarpeB-BhIACPKKA-OXITAKACHNE) B KOOPAUHATAX «TeMIleparypa-BpeMs». Onucarb Bce
CTPYKTYpHBIE IPeBpalleHus B 00padaTbIBa€MOM CTAIM Ha KaXKJJOM 3Tare TEXHOJIOTHYECKOTO
nporiecca (Mpu HarpeBe, BbIIEPKKE U OXITAKICHUN).
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3az[am1e AJIsi BBINIOJTHCHU A HpaKTI/I‘ICCKOﬁ a00ThI

Howmep HaMMEHOBaHHE JICTAIIH MapKa CTajiu TpeOyeMbie
BAPUAHT cpoiicta, HRC

1 3ybouno Y7 58

2 Hanunpank Y12 65

3 Hlecrepus 20 60

4 Baynuxk 15 42

5 Ochb 45 40

6 Bonr cTsbkHON 50 21

7 IITanra ToyKaTens KiamnaHa 45 28

8 (dnanen 40 19

9 BTYJIKa pacriopHast 10 62

10 IIECTEPHS PACIPEICTUTEIHFHOTO Baja 35 25

OTtuer [OJDKEH cOJAEp)KaTh LENb PAaOOThI, KOHCHEKT, BBINIOJHEHHOE 3aJaHHe COTJAacHO
MopsiZIKa JEHCTBUS, TPaPUK TEPMUUIECKON 00paObOTKH M BBIBOJBI O MPOJCIaHHON paboTe. OTBETHUTH
Ha KOHTPOJIbHBIE BOIIPOCHI.

KoHTpoJibHBbIE BONIPOCHI:

1.Kak BnusieT CKOpOCTh OXJIAKICHUS HA MIPOIYKTHI paciiajia ayCTeHUTa?

2.Kakast CKOpOCTh OXJIaX/ICHUS HA3bIBACTCS KPUTHUCCKON CKOPOCTHIO 3aKAIKH?

3.Kakas TemnepaTtypa Ha3bIBacTCI MAPTCHCUTHON TOYKOM?

4 Yewm pazmuyarorcs omxwur | u |l pona?

5.UeM oTiMyaeTcss HOPMAITM3AITMOHHBIA OT)KUT OT OOBIYHBIX BHIOB OT)KUTA U B UEM €T0
npeumyuiecTna’?

6.Kax Bausier kputuyeckasi CKOpOCTh 3aKaJIKH Ha BHIOOP OXJIaAUTENs?

7.Kakast CTpyKTypa CTajii MOIy4aeTcs TI0CJIe N30TePMUYECKON 3aKaIKu?

8.Jlns1 kakux u3aenuii HanboJee 1menecooOpasHo MPOBOIUTE 3aKAIKY ¢ 00pabOTKOM
X0J1000M?

10.3auem mocre 3aKajKu MPOBOJIAT OTITYCK?

11.Tlepeuncnute OCHOBHBIE BUbI OTITYCKA.

12.TlepeuncauTe OCHOBHBIC BHIBI XUMHKO-TEPMHYECKOM 00paOOTKH.

13.MO>KHO 11 MPOBECTH 3aKAJIKy CTaJId MapKu 15?7

14 Kak npoBecTH ynpoyHeHue craiau mapku 207
Kpurepun oueHku:
3ader: paboTa BBINOJIHEHA B MOJIHOM O00beMe ¢ COOMIOACHUEM HEOOXOIMMOM MOCIeI0BaTeIbHOCTH
MIPOBEJICHUSI OMBITOB M W3MEPEHH, B OTYETE MPABUIBHO M aKKypaTHO BBINOJHEHBI BCE 3aIUCH,
TaOJIULIbI, PUCYHKH, YEPTEIKU, BEIYUCIICHUS U CIIEIaHbl BHIBOIbI

He 3a4et: paGoTa BBINOJIHEHA HE TIOJTHOCTHIO, 00BEM BBINIOJIHEHHOW paOOTHI HE MO3BOJISIET CAEIATh
MIPaBUJIbHBIE BBIBOJIbI, OTIBITHI, U3MEPEHHUS, BEIUMCIICHUS, HAOIIOACHHSI IPOU3BOAUIUCH HETIP ABHIIBHO

3apanme 8:  Vemuwiii onpoc

1.Knaccudukanus 4yryHoB.

2.BnusiHMe MOCTOSIHHBIX MPUMecel Ha CBOMCTBA M CTPYKTYPY UyTr'yHa.

3.benslit uyryH. Ero ctpykrypa, cBOHCTBa, TPUMEHEHHE.

4.Cepblii UyTyH, €ro CTpyKTypa, cBoiicTBa, MmapkupoBka no 'OCTy u npumeHenue.

5.KoBkuii uyryn. Merospl noiaydeHus: KoBkoro uyryHa. Ero cTpykrypa, cBoiicTBa, MapKUpOBKa I10
I'OCTy n npumMeHeHue.

6.BbIcOKOTIPOUHBIN YyT'yH, €r0 CTPYKTypa, cBoicTBa, MapkupoBka o I'OCTy u npumeHneHue.
7.AHTU(DPUKIIMOHHBIE YYT'YHbI, MADKUPOBKA, U IPUMEHEHUE.

8. Pacmn¢poBath MapkupoBky uyrynos CU-10, K450-5; BU35; )KUX-0,8
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9. Knaccudwukanus cranen

10.YrnepoaucTeie KOHCTPYKIIMOHHBIE CTalH, X MapkupoBka 1mo 'OCTy, cBoiicTBa 1 mpuMeHeHue
11.Yraepoaucrteie HHCTPYMEHTANIbHBIE CTAIH, UX, MapkupoBka 1o I'OCTy, cBolicTBa 1 IpuMeHEHNE
12.PacmiudpoBats mapku craneid: Ct3xki, 45; 08; V12, A12

13.BnusiHue Nerupyromux 3JIEMEHTOB Ha CBOICTBA CTaJIEH.

14 KoHCTpYKLIMOHHBIE JIETUPOBAaHHBIE CTalM, UX CBOWCTBA, cocraB, MmapkupoBka 1o ['OCTy,
pUMEHEHHE.

15.1HcTpyMeHTanbHbIE JIETHPOBAHHBIE CTAIM, UX COCTaB, CBOMCTBA, MapkupoBka o ['OCTy.
16.Cranu u cruiaBel ¢ 0coObIMU cBOMCTBaMHU, MapkupoBka 1o ' OCTy, npumeneHune
17.Pacmdpoate mapkupoBky: 30XT'CA, XBI', 18X2H4BA; IIX15, X, X9

18.CrnmaBel Ha OCHOBE MEJIH, UX MAapPKHPOBKA, CBOMCTBA M TPUMEHEHHE.

19. CrinaBbl Ha OCHOBE aTIFOMHUHHUSA, IX MAapKUPOBKA, CBOMCTBA U IPUMEHEHUE

20. PacmupoBath 0603uaueHue J190, bpAXK-9, JIO-70-1, JI8S, bpC30; bpO101142

21.Kakwue cruiaBbl Ha3bIBAIOT JATYHIMU?

22 .Kax MapkupytoT naTyHu u 0pon3sl o 'OCTy?

23.Kak BIIMsIeT OJIOBO Ha CBOMCTBA OJIOBSHHOM OpPOH3HI?

24 Pacmmmdpyiite mapky 0pon3sl BpKMi3-1. YkaxuTe ee cBoiicTBa 1 0071aCTh IPUMEHEHUSI.
25.Kakumu cBoiicTBamMu o0amaeT OeprnireBas OpoH3a?

26.Kakumu cBoiicTBaMu 00J1a1af0T aIIOMUHKEBBIE CIDIaBEl THIIAa AMi 1 AMr?

27.Kax MapKupyIOT TIOPATIOMUHBI?

28.Kaxoii TepMuieckoii 00paboTKe 1MoIBEpraroT aTFOMHHHUEBBIE CIUTABhI?

29.Kaxkue cruraBpl Ha3bIBAIOT cuiyMuHaMu? Ha3oBuTe 001acTh MX IPUMEHEHHS.

30.Kax mapkupyroT 6a00UTHI?

31.CpaBHuTe cBOiicTBa 6aOOMTOB M OPOH3 KaK aHTU(MPHUKITMOHHBIX MATCPHAIIOB.
32.Pacmudpyiite mapku J190, bpAXK9-4. Ykaxxkute Ha3BaHUS CILIaBOB IO CIIOCO0Y 00pabOTKH
33.Kax BIHAIOT JIErUPYOUINE JIEMEHTHI Ha KpUTHUUYECKYIO CKOPOCTh 3aKallku?

34.Kax BIUAIOT JICTUPYIOIINE SJIEMEHTHI XPOM M HUKEITb Ha CBOWCTBA CTaJH?

35.Kax BIHAIOT JIErMPYIOLINE JIEMEHTHI Ha IPOKAIMBAEMOCTb CTAIH?

36.Pacmudpyiite mapku craneit 18XI'T, 37XH3A u 4X5B2dDC.

37.13 xakuX MPOIIECCOB COCTOUT UX TepMUUecKas 00padoTka? YKaxuTe 00J1acTh MPUMECHCHHUS.
38.Br10epuTe MapKu CTaIM I PECCOPHI, MITaMIia, (pe3bl.

39.Pacmudpyiite mapku craneit P18 u P10KS®5. B uem 3aknrodyaercs ux repMuueckas oopadoTka?
40.Kakue ctanu Ha3bIBalOT KapONPOYHbIMU?

41.Ha3zoBuTe CIjIaBbl ¢ 0COOBIMU (DU3UIECKUMH CBOWCTBAMM.

42.Yt0 Takoe Koppo3us?

43.Yem oiIM4aeTcst XUMHUYECKasi KOPPO3Usl OT IEKTPOXUMUYECKOMU?

44 I1pu KakuX yCcIOBHSIX BOSHUKAET XUMHUECKasi KOppO3usi?

45.Kakas cTajib JIydiie COMpOTUBIAETCS Koppo3uu: ctanb 20 uin cranbs 60 u nouemy?
46.Kakue MeTauibl 4ale BCero NpUMEHSIOT IS TajbBaHUYECKUX MOKPBITUI?

47.Kakue TpeOoBaHMs MIPEIBSBIIAIOT K METANIMYECKUM HOKPBITUAM ?

48.B yeM CyIIHOCTb OKCHIMPOBAHUs CTaJIN?

49.J1ns1 06pabOTKHN KaKUX MaTepuajoB MPUMEHSIOT TBepable cruiaBbl Tunos TK u BK?

50.Kaxk nmoapazaenstor TBepAble CIIIaBbI 10 CIOCO0Y UX MOTydeHus?

51.M13 KaKuX 3TAroB COCTOUT TEXHOJIOTHUS MOJTy4EHHsI MOPOIIKOBBIX MaTepHUaIoB?

52.Kak knaccupuuupyroT HOPOLIKOBBIE MaTepUaIIbl 110 HA3HAYEHUI0?

53.B ueM 3aKiIroyaroTCs MPEeUMYIECTBA MOPOIIKOBBIX KOHCTPYKIIMOHHBIX MAaTepHAJIOB TI0
CPaBHEHHIO C OOBIYHBIMU?

54.Kaxk nojpa3aenstor GpuKIHOHHbIE TOPOLIKOBBIE MAaTEepUAIIbl B 3aBUCUMOCTH OT METAJIJIMY €CKOM
OCHOBBI?

55.Yem nopucTtbie PUIBTPHI JIyUIlle OObIYHBIX?

56.I1epeuncnure 061aCTH NPUMEHEHUSI KOMITIO3UTOB.

57.PacckaxuTe 0 CTPOSHUH KOMIIO3UTOB.

58.Kaxkas marpuna y komrnozutos tunia MKM u [TIKM?

59.Kakoii Mmatepuan o6o3naqarotr 6ykBamu CAII?
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60.Kakium MeTOI0OM MOJTy4at0T BOJIOKHUCTHIE METAJUIMYECKHE KOMIO3HUTHI?

61.Kakue MaTepuanbl Ha3bIBAIOT IJIaCTMAcCaMu?

62.B ueM COCTOUT CYLTHOCTh PeaKIfii MoJMMepU3alliy 1 MoMKoHAeHcanun? Kakas Mex 1y HUMH
pazHuia?

63.Kakue miactMacchl Ha3bIBAIOTCS TEPMOIUIACTHYHBIMU, TEPMOPEAKTUBHBIMU ?

64.Kax xmaccupuuupyroT IiacTMacchl?

65.3a4ueM B TUIACTMACCHI BBOJIST HATIOJIHUTEIH?

66.I1epeunciuTe 00IIME CBOIICTBA TUTACTMACC.

67.YKaxuTe JOCTOMHCTBA IJIACTMACC KaK KOHCTPYKIIMOHHBIX MaTEPUAIIOB.
68.11epeuncinTe OCHOBHBIE TEPMOPEAKTHBHBIE MTOJMMEPHI, KOTOPHIE HAXOIAT Han0oJiee IIMPOKOe
IIPUMEHEHHUE B IPOMBIILIJIECHHOCTH.

69.Kaxue miaacTMacchl Ha3bIBAIOTCS CIOUCTHIMU?

70.HazoBuTe cocTaB, CBOWCTBA M 00J1aCTh MPUMEHEHUS TeTHHAKCA.

71.Kakue niactMmacchbl 00J1aJat0T BBICOKMMHU JUAJIEKTPUUECKUMH CBOMCTBaMU?
72.Kaxumu cBoiictBaMu oOnanarot ¢proporactel? HazoBure 001acTh HX MPUMEHEHUS.
73.Kakue MaTepuabl Ha3bIBAIOTCS PE3UHO?

74 Kakoe uCX0JHOE ChIPhE UCTIONB3YIOT IS MTOTY4YE€HUS CHHTETUYECKUX KaydyKOB?
75.KakoB0 Ha3HaY€HHE OCHOBHBIX COCTABIISIOLIMX PE3UHOBBIX cMecei?

76.CKOJIBKO Cepbl BXOANT B COCTaB MATKOW U TBEP/IOW PE3UHBI?

77.B deM 3akiTrouaeTcst CYyIIHOCTD MpoIiecca ByJIKaHU3aIun?

78.113 xaKuX OCHOBHBIX IIPOIIECCOB COCTOUT TEXHOJIOTHS MOJTYUSHHS PE3UHOBBIX M3ICIHIT?
79.I1epeunciute OCHOBHBIE CBOWCTBA PE3WHOBBIX M3ICITHIA.

80.CymHOCTH mporiecca KOppo3uu.

81.Bubl KOPPO3UH: XUMHUYECKAs M DIIEKTPOXUMUYECKAsT KOPPO3HSL.

82.OxoHOMHYECKHUH yiiepd Koppo3un

83.Meramumnueckue ¥ HEMETAUTMYECKHUE CTIOCOOBI 3alIUTHI METAJUIOB OT KOPPO3UHU
84.M3H0COCTOMKHE, MX COCTAB, CBOMCTBA, METOIbI HAHECEHUS TTOKPBITHIA, TPUMEHCHHE

85.Koppo3noHHO-CTOWKHE TIOKPBITHSA, HMX COCTaB, CBOWCTBA, METOABl HAHECEHHS IOKPBITHH,

MIpUMEHEHHE

Kpurepuii oueHku:

5 6asosB - OtnuyHOE 3HAHME BCEro mporpamMMmHoro wmarepuana. IlocnemoBarenbHoe,
000CHOBaHHOE U HE UMEIOIIIee OMMNOOK M3JI0KEHHE MaTeprasa YCTHOTO 3a/laHus

4 Ganna - Xoporee 3HaHME BCEro mporpamMmmHoOro marepuaina. [IpaBuibHOE U3TIOXKEHUE
Marepuana

3 Gayna - 3HaHUEe OCHOBHOTO MPOTPaMMHOI0 y4eOHOro MaTepuaia B 00beMe Kypca oOyueHus.
N3noxxenue maTepuaia ¢ He3HaAYUTEIbHBIMU OIIMOKaMU

2 Ganna - Cnaboe noHUMaHuEe OCHOBHOTO MPOrPAMMHOTO y4eOHOTO MaTepuaia

N3noxenne matepuana ¢ rpyObIMHU OLIMOKaMH

3amanme 8. Tecmuposanue

Bapuanr 1
I Bapuant
A) BCt0 1 VYrnepoaucras MHCTpyMEHTaJbHAasl CTaJlb
Omnpenenut 2 Yruepoaucras KOHCTPYKIIMOHHAs CTalb OOBIKHOBEHHOTO KauecTBa
b Ha3BaHUE 3 VYrnepoaucras KOHCTPYKIIMOHHAs KaUeCTBEHHAs CTaJlb
CTajii 08kn 1 Yriepoaucras UHCTPYMEHTaIbHAs CTajlb
2 Yruepoaucras KOHCTPYKIIMOHHAs! CTalb OOBIKHOBEHHOTO KauecTBa
3 VYrnepoaucras KOHCTPYKIIMOHHAsI KAUECTBEHHAs CTalb
45 1 VYrnepoaucras MHCTpyMEHTaJbHAs CTAJIb
2 Yruepoaucras KOHCTPYKIIMOHHAs CTalb OOBIKHOBEHHOT'O KayeCcTBa
3 VYriepoaucras KOHCTPYKIIMOHHAs KaueCTBEHHas CTallb
Y10 1  VYrnepoaucras MHCTpyMEHTaJIbHAasl CTAJIb
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VYriepoaucTas KOHCTPYKIIMOHHAS CTaJIb 0OBIKHOBEHHOTO KayecTBa
Yriepoaucras KOHCTPYKIIMOHHAS] KAYECTBEHHAsI CTallb

b)
Onpenenut
b Ha3BaHUE
cTanm

Al2

N FRPWN

VYraepoaucTast ”THCTpYMEHTaJIbHAs BHICOKOKaYeCTBEHHAS CTaJIb
ABTOMAaTHas CTallb MOBBIMIEHHOW W BBICOKOW 00padaTHIBAEMOCTH
pe3aHueM

Yrnepogucrass ~ KOHCTPYKLIHMOHHAS
TOBBIIIEHHBIM COAEP)KaHUEM MapraHia

Ka4yCCTBCHHAas CTallb C

60r"

VYrinepoaucTas MHCTpyMEHTalIbHAsl BHICOKOKAUE€CTBEHHAs CTallb
ABTOMAaTHasi CTajb IMOBBIIICHHOW M BBICOKOW 00pabaThIBAEMOCTH
pe3aHueM

Yrnepogucrass ~ KOHCTPYKLIHMOHHAs
MOBBIIIEHHBIM COJIEP)KAHUEM MapraHia

Ka4yCCTBCHHAas CTallb C

V13A

VYrnepoaucTas HHCTpyMEHTaJIbHAsl BHICOKOKaueCTBEHHAs CTallb
ABTOMaTHasi CTajb TMOBBINICHHOM M BBICOKON 00pabaThIBAEMOCTH
pe3aHueM

VYrnepogucrass ~ KOHCTPYKIHMOHHAs
MOBBIIEHHBIM COJIEP)KAHUEM MapraHia

Ka4yCCTBCHHAas CTaJlb C

B)
Pacimdpo
BaTb
0003HaUYeH

ue mudp

CUl1o0

BpemeHHO€ conpoTHBIIEHUE HA PACTSKEHUN
[Ipenen mpoYHOCTH U OTHOCUTEIBHOE YIJTMHEHUE
CojepxaHue yriieposa, B COThIX JOJIAX IPOLEHTA

BY35

BpemeHHO€ conpoTHBIIEHUE HA PACTSKEHUN
[Ipenen mpoYHOCTH M OTHOCUTEIBHOE YIJIMHEHUE
CojepkaHue yrieposa, B COThIX JOJIAX IPOLEHTa

K4Y50-5

BpemenHnoe conpoTHBieHNE HA PaCTSHKEHUH
[Ipenen npoYHOCTH U OTHOCUTENILHOE YATMHEHHE
CopepxaHue yriaepoja, B COTbIX JOJIIX MPOIIEHTA

9
Pacmudpo
BaTh
0003HaueH

ne uudp

VI3A

Copepxanue yriaepoja B COTHIX JOJIAX MPOILIEHTA
Copepxanue yriaepoja B IECATBIX J0JISIX IPOLEHTA
[TopsinkoBbIl HOMEP

Ct3

CopepxaHue yriaepoa B COTIX JOJIAX MPOIIEHTA
Copepxanue yriaepoja B IECATHIX IOJISIX IPOLECHTA
[TopsinkoBbIlE HOMEP

A40

WNPFPOLONPFPOWONPEFPOWODNRPEFPOWODNPREFPWDNPEP

CopepxaHue yriaepoa B COTIX JOJIAX MPOIIEHTA
Copepxanue yriaepoja B IECATBIX J0JISIX IPOLECHTA
ITopsinkoBbIl HOMEP

Ba

PUAHT 2

A)
Onpenenut
b Ha3BaHHE
cTranu

BCt6

aneponHCTaﬂ HHCTPYMCHTAJIbHASA CTAJIb
aneponHCTaﬂ KOHCTPYKIIMOHHAs CTaJlb OOBIKHOBEHHOI'0 Ka4yecTBa
aneponHCTaﬂ KOHCTPYKIIMOHHAs KA4YC€CTBCHHAA CTAJIb

30

aneponHCTaﬂ HHCTPYMCHTAJIbHASA CTAJIb
aneponHCTaﬁ KOHCTPYKIIMOHHAsA CTaJIb OOBIKHOBEHHOI'O KauecTBa
anepozu/ICTaﬂ KOHCTPYKIIMOHHAs Ka4YC€CTBCHHAA CTAJIb

10k

anepozu/ICTaﬂ HHCTPYMCHTAJIbHAA CTAJIb
anepozu/ICTaﬂ KOHCTPYKIIMOHHAs CTaJlb OOBIKHOBEHHOT'O KaueCTBa
anepozu/ICTaﬂ KOHCTPYKIIMOHHAs KAa4YC€CTBCHHAA CTAJIb

Y10

anepozu/ICTaﬂ HHCTPYMCHTAJIbHAA CTAJIb
anepozu/ICTaﬂ KOHCTPYKIIMOHHAs CTaJlb OOBIKHOBEHHOT'O KaueCTBa
yrHCpO,Z[I/ICTaH KOHCTPYKIIMOHHAs KAQ4YCCTBCHHAA CTAJIb

b)
Onpenenut
b Ha3BaHHUE
cTanu

701

NFRPWNEFRPWOWNRFRPWDNDPRFPWDNPEP

w

VYraepoaucTas ”HCTPYMEHTAJIbHAS CTalTh
ABTOMAaTHasi CTajdb TOBBIIICHHONH K BBICOKOH 00pabaThIBAEMOCTH
pe3aHueM

Yraepoaucrtass ~ KOHCTPYKIIMOHHAS

Ka4dyCCTBCHHAs CTallb C
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TOBBINICHHBIM COACPKAHMCM MapraHia

V11

YrinepoaucTas HHCTpYMEHTAIbHAS CTAITb

ABTOMaTHas CTallb MOBBINIEHHOW W BBICOKOW 00padaTHIBAEMOCTH
pe3aHueM

Yrnepomucrass ~— KOHCTPYKIIMOHHAS
MOBBIIIICHHBIM COJICP)KaHUEM MapraHiia

KadyCCTBCHHAs CTallb C

A35

VYrnepoaucTas MHCTpyMEHTAJIbHAsS CTallb

ABTOMaTHasi CTajb IMOBBIIICHHOWM M BBICOKON 00pabaThIBAEMOCTH
pe3aHueM

Yrnepogucras ~ KOHCTPYKLIHMOHHAS
HOBBIIIEHHBIM COJIEP’KaHUEM Mapratiia

Ka4yCCTBCHHAas CTallb C

B)
Pactmmdpo
BaTh
0003Ha4YeH
ue mudp

C410

BpemeHHO€e COpOTHBIIEHUE HA PACT)KEHUU
[Ipenen mpoYHOCTH U OTHOCUTEIBHOE YIJIMHEHUE
CopepxaHue yriaepoja, B COTbIX JOJIIX MPOIIEHTa

K4Y33-8

BpemeHHO€e COnpOTHBIIEHUE HA PACTS)KEHUU
[Ipenen mpoYHOCTH U OTHOCUTEIBHOE YIJIMHEHUE
CopepxaHue yriaepoja, B COTbIX JOJIIX MPOIIEHTa

BY40

BpemeHHO€ cOnpoTHBIIEHUE HA PACTSKEHUN
[Ipenen mpoYHOCTH U OTHOCUTEIBHOE YIJIMHEHUE
Cojeprxanue yrieposa, B COThIX JOJIAX IPOLEHTA

C) K xkakoii

rpymIe
OTHOCSITCS
ctanu?

BCt0

RPIWNFPWNEFRPWDN -

w N

C rapaHTHpOBaHHBIMHM MEXaHMYECKUMH CBOMCTBAMU U XUMHYECKUM
COCTaBOM

C rapaHTUpPOBaHHBIMA MEXAHUYECKUMU CBOMCTBAMM

C rapaHTUpPOBaHHBIM XUMUYECKUM COCTABOM

Ct6

w

C rapaHTHpOBaHHBIMH MEXaHHMYECKUMH CBOMCTBAMH U XUMHYECKUM
COCTaBOM

C rapaHTUpPOBaHHBIMU MEXAaHUYECKUMHU CBOMCTBAMM

C rapanTUpOBaHHBIM XMMHYECKHM COCTaBOM

BCr3

w N

C rapaHTUPOBAHHBIMU MCXaHUYCCKUMU CBOMCTBAMHM U XUMHYECKUM
COCTaBOM

C rapaHTUPOBAHHBIMU MEXaHHUYCCKUMU CBOMCTBaMH

C rapaHTUPOBAHHBIM XUMHWYCCKHUM COCTAaBOM

Bapuant

A)
Onpenenut
b Ha3BaHHE
cTanu

20

yl"J'IepOI[I/ICTaﬂ HHCTPYMCHTAJIbHAA CTAJIb
yl"J'IepOI[I/ICTaﬂ KOHCTPYKIOMOHHAA CTaJIb OOBIKHOBEHHOI'0 Ka4yecTBa
aneponHCTaﬂ KOHCTPYKIIMOHHAsI KA4YC€CTBCHHAA CTAJIb

05

aneponHCTaﬂ HHCTPYMCHTAJIbHASA CTAJIb
aneponHCTaﬂ KOHCTPYKIIMOHHAA CTaJIb OOBIKHOBEHHOI'O KauecTBa
aneponHCTaﬂ KOHCTPYKIIMOHHAs KA9YC€CTBCHHAA CTAJIb

BCt3

aneponHCTaﬂ HHCTPYMCHTAJIbHASA CTAJIb
aneponHCTaﬂ KOHCTPYKIIMOHHAs CTAJIb OOBIKHOBEHHOI'0 Ka4yecTBa
anepozu/ICTaﬂ KOHCTPYKIIMOHHAs Ka4YC€CTBCHHAA CTAJIb

\4

anepozu/ICTaﬂ HHCTPYMCHTAJIbHAA CTAJIb
anepozu/ICTaﬂ KOHCTPYKIIMOHHAs CTaJlb OOBIKHOBEHHOT'O KaueCTBa
anepozu/ICTaﬂ KOHCTPYKIIMOHHAs KAa4YC€CTBCHHAA CTAJIb

b)
Onpenenut
b Ha3BaHHUE
cTanu

A40

NFRPWNRFPWNRFRPWODNEFEPOWDNPEP

w

VYraepoaucTasi ”HCTPYMEHTAJIbHAS CTalTh

ABTOMAaTHasi CTajdb TOBBIIICHHONH K BBICOKOH 00pabaThIBAEMOCTH
pe3aHueM

Yraepoaucrtass ~— KOHCTPYKIIMOHHAS
MOBBIIICHHBIM COJICP)KAHUEM MapraHiia

KadyCCTBCHHAs CTallb C

40T

yl"J'IepO,Z[I/ICTaH HHCTPYMCHTAJIbHAA CTAJIb
ABTOMaTHasl CTalb IIOBBIIICHHONH M BBICOKOM OGp&GaTLIBaeMOCTI/I
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pe3aHueM
VYraepoauctas — KOHCTPYKLIHMOHHAS
MOBBIIICHHBIM COJICP)KAHUEM MapraHiia

KadyCCTBCHHAs CTallb C

\ 1

VYraepoaucTast ”HCTpYMEHTAIbHAS CTallb

ABTOMaTHasi CTallb MOBBINIEHHOW W BBICOKOW 00padaTHIBAEMOCTH
pe3aHueM

Yrnepogucras ~ KOHCTPYKLIHMOHHAs
TIOBBIIICHHBIM COAEP)KaHUEM MapraHIa

Ka4yCCTBCHHAas CTallb C

B) CU45
Pacmmdpo
BaTb

BpemeHHO€e CONpOTHUBIIEHUE HA PACT)KEHUU
[Ipenen mpoYHOCTH U OTHOCUTEIBHOE YIJIMHEHUE
CopepxaHue yriaepoja, B COTbIX JOJIIX MPOILIEHTA

o0o3HayeH
ue mudp

BU40

BpemeHHO€e COpOTHBIIEHUE HA PACTS)KEHUU
[Ipenen mpoYHOCTH U OTHOCUTEIBHOE YIJIMHEHUE
CopepxaHue yriaepoja, B COTbIX JOJIIX MPOIIEHTA

KY33-8

BpemeHHO€e COpOTHBIIEHUE HA PACT)KEHUU
[Ipenen mpoYHOCTH U OTHOCUTEIBHOE YIJIMHEHUE
CopepxaHue yriaepoja, B COTbIX JOJIIX MPOIIEHTa

O 08km
Pacimdpo
BaTh

BricokokauecTBeHHAs cTalIb
CreneHp pacKuCIEHUS
ABTOMATHAas CTaJIb

o0o03Ha4yeH
ue OykB

VI2A

BricokokauecTBeHHAs cTalIb
CreneHp pacKuCIEHUS
ABTOMATHAas CTaJIb

A40

N FRPWNEFRPOWONRFRPWNPEPWNRPRPWDNPE-

w

BricokokauecTBeHHAs cTaIb
CreneHp pacKuCIEHUS
ABTOMAaTHAas cTajIb

Kpurepuii oneHku:

KonnuecTBo Bonpocos B Tecte - 13

KOJMYCCTBO MMPaBUJIBHBIX
OTBETOB

% IIpaBUJIbHBIX OTBECTOB OIICHKAa

12

90 OTJINYHO

70 XOPOIIO

50 YIOBJICTBOPUTEIHLHO

=[O |©

5 HEYJOBJIETBOPUTEIHHO

3apanme 9:  [Ipakmuueckoe zausmue

Tema: «[IpuMeHeHNEe KOHCTPYKIIMOHHBIX U HHCTPYMEHTAIBHBIX MaTEPHATIOB»»
Ilopsinok BbINOJTHEHHS PadOTHI:
1.M3y4nuth TEOpETHMYECKYI0 4YacTh, OOpaTUTh BHMMAaHHME HAa MAapKHUPOBKY CTajeil COTacHO

T'OCTa.

2.PaCI_HI/I(1)pOBaTB MapKu cTajel CoracHo WHAUBUAYAJIIBHOT'O 3aIaHUA
3. Bemmucate u3 MapO4YHHUKa cTajel XUMHUYECKHMH CTaB CTajii, HNPHUMCHCHUC €C B

MallIMHOCTPOCHUUN

4. Tlo KOMHLIOTCpHOfI nporpamMmme ((I/IH)I(eHepHLIﬁ CIIPAaBOYHHK» OMPCACIINTbE MCXAHUYCCKUC
CBOMCTBA CTaﬂeﬁ, COrJIaCHO 3aJaHHIO.

3ananue I NPAKTHYECKOH padoOThI:

PaCI_HI/I(I)pOBaTB MapKu CILIaBOB. Onucarh XMMHYECCKHI COCTasB, CBOICTBa U MPUMCHCHHC,
HCIIOJIb3YA Mapo‘-IHI/II( CIIJIaBOB.

Mapku

Bapuanr

craJjieit YYI'YHOB CILIABOB
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15kn CU10 20X
1 Ber3 BUY100 P9K10
V1A
Crd K430-6 P12
2 08 AUC-1 40XH
V8TA
BCr3 Cul5 12X18H9
3 40 K445-7 11IX6
V8r
60T BU35 PIKS5
4 BCr4 CU20 T15K6
V8A
Cr15 K445-7 60C2XDA
S 20Km BY40 25XTM
V8
BCTOkn BU50 10XCH/T
6 30 KU65-3 65C2BA
VITA
BCt5 CU25 P6M5
7 45 K433-8 30XT'CA
V13
BCr3kn BU60 10r2C1 0
8 60T K450-5 111X9
V10A
BCrérmc BU70 20XI'M
9 65 K470-2 XBI
V10
C13 CU35 IX15
10 65T Ku35-10 110r13J1
V10TA

OT4yeT J0JDKEH COJEp)KaTh IeNib PabOThl, KOHCIIEKT, BBIMOJIHEHHOE
3aJIaHMsI ¥ BBIBOJIBI O TIPOJICTIaHHOM paboTe

KoHTpoJIbHBIE BOIPOCHI:
1. Uto o603HavaeT OykBa A B MapKUPOBKaX cTajiei

2. Conepxanue yriepoja B ctanu 08
3. Coneprxkanue yriaepoaa B craiiu XBI'
4. O0o3HaUYEHHE JETUPYIOIINX JIEMEHTOB U HX COJCPKAHUE B CTAIIH.

5. Ilo xakuM npu3HaKaM KiraccuGuuupyroT ctanu?
Kpurepun oueHku:
3ader: paboTa BBINOJHEHA B MOJHOM O00BbeMe ¢ COOMIOACHUEM HEOOXOIMMOM MOCIeI0BaTeIbHOCTH
MIPOBEJICHUSI OMBITOB M W3MEPEHHI, B OTYETE MPABUJIBHO M aKKypaTHO BBINOJHEHbI BCE 3aIHCH,
TaOJIMLIbI, PUCYHKHU, YEPTEKU, BEIYUCIICHUS U CJICJIAHBI BHIBOIBI
He 3a4et: paGoTa BBINOJHEHA HE TIOJTHOCTHIO, 00BEM BBIIIOJHEHHOW paOOTHI HE MO3BOJISIET CAETATh
MIPaBUJIbHBIE BBIBOJIBI, OTIBITHI, U3MEPEHUS, BEIUMCICHNUS, HAOIIOACHHS POU3BOAUIUCH HETIPABUIHHO

3apanmne 10:_ Koumpoavras paboma
IIpoBepsiembie pe3ynbTaThl 00ydeHus: 31-36

AJITOpHUTM OTpe/iesieHus] BapHaHTa KOHTPOJIbHOM paboThI

3aJaHHuC COIJIaCHO

HOMED 1 2 3 4
BapuaHTa

Homep mo | 1,5913,17,21,25 | 2,6,10,14,18,22,26 | 3, 7,11,15,19,23,27 | 4,8,12,16,20,24,28
CIHCKY
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1 BapuanT

1. Yro Takoe TBeprocTh? OnpeneneHue TBEPAOCTH METAIIIOB MeTOIoM U PokBesuia

2. OnumuTe 3aJaHHBIA POIecC TePMUUECKON 00pabOTKH YriIepOAUCTON CTAIN: OTKUT

3. Pacimmpyiite mapku cruaBoB: 15km; ber3; Y11A; BU35; KU35-10

4. Onumure, Kakue MPOIECCHl MPOU3OMIYT CO CIUIABOM C 3aJaHHBIM IPOIIEHTOM COJAEPKAHHSA
yraepona npu oxnaxaeruu ero ot 1600 C mo 20°C. Cogeprxanue yriepoaa 0,4%

2 BapuaHT

1. Bupl KpUCTAIITMUECKUX PEIIETOK METAJIOB

2. OnumuTe 3aJaHHbIA TPOIIecC TePMUUECKOM 00padOTKH YriIepOAUCTON CTATN: HOPMATTU3ALHSI

3. Pacimudpyiite mapku crutaBoB: Ct4; 08; Y8I'A; CH20;K445-5

4. Onumure, Kakue MPOIECCHl MPOU3OMIYT CO CIUIABOM C 33aJaHHBIM TPOLEHTOM COJIEpKAHUS
yriaepona npu oxnaxaernu ero ot 1600 C mo 20°C. Coxneprxanue yriepoaa 0,8%

3 BapuaHTt

1. Yto Takoe tBepaoCcTh? OnpeneneHne TBEpAOCTH METAJUIOB METO0M bpuHens

2. OnummwuTe 3aJaHHBIA TTPOIECC TEPMUIECKON 0OPaOOTKH YIIIEPOIUCTOM CTAJIH: 3aKaIKa

3. Pacumpyiite mapku crutaBos: BCt4kir; 45; Y12A; CU10; KY30-6

4. Onumure, Kakue TPOIECCHl MPOU30MIYT CO CIDIABOM C 3aJaHHBIM TPOLEHTOM COJIEPKAHUS
yraepona npu oxnaxaeann ero ot 1600 C mo 20°C. Coxeprkanue yriepoaa 1,2%

4 BapuaHTt

1 KpuBbie HarpeBaHust M OXJIXKACHUS MeTaOB. [IOHATHE «KPUTHYECKHE TOUKU

2. OnumuTe 3a1aHHBINA TTPOIIECC TEPMUUYECKON 00PaOOTKH YIIIepOAUCTON CTATN: OTITYCK

3. Pacumdpyitte mapku crnaBos: 601; BCt4; Y8A; BU100; KU37-12

4. Onumure, Kakue MPOIECChl MPOU3OMIYT CO CIUIABOM C 3aJaHHBIM IPOLEHTOM COJICPKAHUS

yraepoza npu oxnaxaenuu ero ot 1600 C go 20°C. Conepsxanue yrineponaa 3,5%

Kpurepuii oneHku:

5 GayoB - PaboTa BbINOHEHA B MOJHOM O00BeMe, 0€3 OMMOOK M HEAOYETOB MM HMEET He
0oJiee 0JTHOTO HeoueTa

4 6amna - PaboTa BbITIOJIHEHA B TOJTHOM 00BEME, HO B HEM MMEIOTCS: He 0oJiee OHOU HEerpyooit
OIIMOKH W OJJHOTO HEJ0YeTa, Wi He 0oJiee TPEX HeJI0YETOB

3 bayuia - PaGoTa BBITIOJTHEHA IPAaBUJIBHO HE MEHEE MMOJIOBUHBI WIIM JIOMYCTUJI: HE 0oJiee IBYX
rpyObIX OMMOOK, WK He OoJiee OAHON IpyObIX OMIKUOOK U OJHOTO HEAOYETa, U He
Oonee NBYX-TpeX HErpyObIX OIIMOOK, MU OJHOW HerpyOoil omuOKM M Tpex
HEJI0YETOB

2 Ganna - Ecnu mpaBuibHO BBIMONHEHO MEHEE MOJOBUHBI PAOOTHI WM YHCJIO OMIMOOK U
HEZ0YETOB MPEBOCXOIUT HOPMY, IIPU KOTOPOM BBICTABIAETCS «3»

3aganme 11:  Vemuwiii onpoc

1. Ha3HaueHue U CYIIHOCTh JINTEHHOTO MPOU3BOJICTBA.

2. Kparkue cBeieHUsI O TEXHOJOTUH TMOJTYYCHUS OTJIMBOK B Pa30BBIX (pOopMax.
3. Mojenu 1 uX Ha3HAYCHHE.

4. HazHaueHue CTep)KHEH.
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5. ®OpMOBOYHBIE MAaTEPUAJIBI U CTEPKHEBBIE CMECH.

6. JluTHMKOBas cuctemMa M ee Ha3HaueHHE. TeXHOJOrWs Py4yHOW M MaIIMHHON (HOPMOBKH.
TpeboBanusi, mpeabaBIIsieMbIe K JINTCHHBIM CILIaBaM.

7. IlpuMepsl TUTHIX JeTajlel B aBTOMOOMIIECTPOEHUH U TIOPOKHON TEXHUKE

8. Uto co0oii mpeacTaBisaoT GOPMOBOUYHBIE U CTEpKHEBBIE cMecH? M3 KakuX MaTepuaioB UX
MIPUTOTOBIISIFOT U KaKue TPEOOBAHUS MPEIBABISAIOT K HIUM?

9. Jlns yero nmpeaHa3HAYAIOTCS JIUTHUKOBBIE CHCTEMBI M U3 KAKUX AJIEMEHTOB OHU COCTOSIT?

10.Kakue mpuemMsl pyqdHO#l (POPMOBKHU UCTIONB3YIOTCS MTPU U3TOTOBJICHUH KPYITHBIX OTIUBOK?

11B 4yeM COCTOMT CYIIHOCTh  YyIUIOTHEHHUS (OPMOBOYHON CMECH IPECCOBAHUEM,
BCTPSAXHMBAHUEM, TIECKOMETOM U BaKYyMHOU (POPMOBKOM?

12.B kako#l Mmociae0BaTeIbHOCTH OCYIIECTBIISIETCS U3TOTOBJICHUE JIMTEHHBIX (pOopM Ha aBToO-
MAaTHYECKHX MalllMHAX U JINHUAX?

13 B dYeM COCTOMT CYIIHOCTH OCHOBHBIX CIIOCOOOB HW3TOTOBIIEHHUS CTEpXHEH Ha
aBTOMAaTHYECKHX MAITNHAX?

14.Kakue mpoiiecchbl SBISIOTCSA 3aKIIOYUTEIbHBIMU NPU U3TOTOBJIEHUM OTIMBOK? B yeMm mx
CYITHOCTb?

15.Kakue npuurHbI NPUBOJAT K 00pa30BaHUIO HAPYKHBIX 1€(DEKTOB B OTIIMBKaX?

16.Kakne mpuauHBI TPUBOISAT K 00pa30BaHUIO BHYTPEHHUX JAe(DEKTOB B OTIMBKAX?

17.Kakue metonpl 1e(EeKTOCKOMUH MCIOIb3YIOTCS JUISl BBISIBICHUS BHEIIHUX U BHYTPEHHUX
ne(heKTOB B OTJIMBKAX?

18. YkaxxuTe OCHOBHBIE METO/IbI UCTIPABIICHHS JIE(PEKTOB B OTJIMBKAX.

19.B yem 3akiro4yaeTcs CyIHOCTh U3TOTOBJICHHUS OTJIMBOK JIUTHEM B 000JI0YKOBBIX (hopmax?

20.Kakyro TmocnaeaoBaTeIbHOCTh Omepanuii HeoOXOoAuMO COOMI0aTh TPH  HM3TOTOBICHUH
OTJIMBOK JIMTHEM I10 BBIIUIABIIIEMBIM MOJEIISAM?

21.B d4em cocTroAT OCOOCHHOCTH H3TOTOBJICHHS OTIMBOK B KOKWiIax? Jlns dero
MpEeAHA3HAYAOTCS
TEIJIO3AIUTHBIE KOKUIbHBIE TOKPBITHS?

22.B 4eMm 3aKkitoyaeTcsl CyUHOCTh M3TOTOBJICHHUS OTJIMBOK JHUTHEM IO AaBieHHEM? YKaxuTe
OCHOBHBIE ITapaMETPHI IIpoIiecca.

23.B 4yeM 3aKiIi04yaloTcs OCOOCHHOCTU M3TOTOBJICHHUS  OTJIIMBOK  LIEHTPOOECKHBIM  JIUTHEM?
PaccmoTpure mocnenoBaTenbHOCTh  MOJMYYEHUS OTIUBOK.

24 Kakue UCIOJIb3YIOTCSl CIIOCOOBI M3rOTOBJIEHUSI OTJIMBOK IOJ PEryIUpyeMbIM JaBJICHHEM?
Ykaxute ux 0cCOOEHHOCTH.

25.B 4eM 3aKIo4aroTcs 0COOEHHOCTH MOTYYEHUS! OTVIMBOK HETPEPBIBHBIM H AJIEKTPOLLIAKOBBIM
muTheM? PaccMOTpHUTE CYyITHOCTB ATHUX CIIOCOOOB.

26. Kakue kpuTepuu clielyeT yYUThIBaTh IIPU BHIOOPE PAlMOHATBHOTO CIIOC00a N3rOTOBICHUS
JIUTBIX 3aTOTOBOK?

Kpurepnii onenkn:

5 6anoB - OmnnuHOoe 3HaHME Bcero nporpaMMmHoro marepuana. IlocnemoBarensHoe,
000CHOBaHHOE U HE UMeEIoIIee OUIMOOK M3JI0’KEHHE MaTepHralia yCTHOTO 3a/1aHus

4 Ganna - Xopoiee 3HaHME BCEro MporpaMMHOro Marepuana. IIpaBuinbHOE H3N0XKEHHE
MaTepuala

3 Gama - 3HaHUEe OCHOBHOI'O NMPOrpaMMHOI0 yueOHOTO Marepuasia B 00beMe Kypca oOydeHusl.

W3noxeHune marepuaia ¢ HE3HAUUTEbHBIMU OIIMOKaMH
2 Ganna - Cnaboe noHHMaHHe OCHOBHOTO MPOrPaMMHOI0 y4eOHOro MaTepuaa
Wznoxenue marepuaia ¢ TpyobIMU OIIMOKaMH
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3aganue 12:  Jlabopamopuas paboma

Tema: «TexHoN0THSA N3TOTOBICHUS JIUTEHHBIX (HOPM»

HOpﬂ)IOK BbIINOJTHCHUSA paﬁoTbI:

1. O3HaKOMHTBCS C OOLIMMHU CBEICHUS O JINTCHHOM MPOU3BOICTBE. 3alOHUTh TAOIUILY

2. 3anoJHUTH TaOJIUILy

3. CocTaBUTh TEXHOJIOTUYECKHIA MTPOIIECC M3TOTOBICHHUS Pa30BOi (DOPMBI AETaIH

3aganue /s MPaAKTHYECKOiT padoThI:

3ananmue. CocTaBUTb TEXHOJIOTHYECKHMI TMpouecc H3roToBjeHUusi Gopmbl

dopma oTyera
TEMA:

pa3'beMHOi71 MOJ€CJIH.

Omaubro

Imo

HOEJIb PABOTDI:

OBOPYJOBAHHUE n
MATEPHAJIbI:

3anoJHUTH TA0JIUILY

CocTaB MOIeJILHOI'0 KOMILJIEKTA

Onpenesienune

1.

‘ CocTaBUTh TEXHOJTOTHYECKHI MPOLECC M3TOTOBJICHUsSI (OPMBI IO Pa3beMHON MOJCIH
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OTtnuBKa (3aroToBKa) Mogenb

gl
;__
Ay
Modes
Ne HanmenoBanue onepanuu 3cku3 Pabounii uHCTpyMEHT
n/m | ObopynoBaHue
1
Brison:

KoHTpoJibHBIE BONIPOCHI:
CyImHOCTh JINTEHHOTO MPOU3BOCTBA
[lepeuncanTs HHCTPYMEHT Ul (POPMOBKH B pa30BbI€ (POPMBI.

YTo Takoe JUTHUKOBAs cucTtemMa?

H e

YTto Takoe JUTHUKOBAS MOJEIDL?

5. Yto Takoe CTEp>KHEBOMU SIIUK
Kpurepun oneHku:
3adyer: paboTa BBHITIOJIHEHA B TOJHOM 00BEME C COONIOACHHEM HEOOXOIMMON MOCIEA0BATEIbHOCTH
MPOBEJICHUS OIBITOB M HM3MEPEHHH, B OTYETE NMPABWJIBHO W aKKypPaTHO BBITIOJTHEHBI BCE 3aIlHCH,
TaOIMIIBI, PUCYHKH, YEPTEKH, BEIYUCICHUS U CJICIaHbl BEIBOIBI
He 3aueT: paboTa BBIIIOJIHEHA HE TIOJHOCTHIO, 00BEM BBIITOJIHECHHOW PabOThI HE MO3BOJIAET CAEIATh
MPaBUJIbHBIE BBIBOJIBI, OTIBITHI, U3MEPEHUS, BEIYUCICHUS, HAOIIOICHUS TIPOU3BOIMIINCH HEITPABUIBLHO

3apanme 13: Vemuwiii onpoc

1. Kakoe BiusHUE OKa3bIBaeT IUIacTUYECKas nedopmallvs B XOJOJAHOM COCTOSHUU Ha CTPYKTYpY H
cBoMcTBa MeTayuia?

2. Urto Takoe Haknemn?

. Onuiure siBJICHHE BO3BpaTa U PEKPUCTATUIM3ALUN

. Onummmre BIUSHUE HArPEeBa U TEMIIEPATYPHOTO PEKUMA MPH 00pabOTKe JaBICHUEM

. Kakoe narpesarenpHOe 000pyI0BaHUE HCTIONB3YIOT MIPH IIACTHUYECKOH Aedopmarun?

. Uto Takoe koBKa?

. HazoBuTe OCHOBHBIE ONepaliii KOBKU U X HaA3HAUCHHUE

0 3 N O & W

. UTo Takoe mTaMIIOBKa, €€ BUABI?

9. Yro Takoe mrramn?

10. Yro Takoe npokaTka?

11. Kakoe o0opynoBaHue NpUMEHSETCs P MpoKaTKe?
12. Kak knaccupuuupyroTcsi IpOKaTHbIE CTaHbI?
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13. Yto Takoe BOJOUYEHHUE?

14. B yem cyniHOCTb BOJIOYEHHUS?

15. Yto Takoe mpeccoBaHUE, €€ CYIIHOCTh?

16. Kakue mare
Kpurepuii oue
5 OaJlIOB -

4 dayuta -

3 dajuia -

2 Oamia -

pHaIbl MOKHO 00pabaThIBaTh PECCOBAHNEM ?

HKM:

OTnuyHOE 3HAHME BCEro IMporpaMMHOro Marepuana. llocnmegoBatenbHoe,
000CHOBaHHOE U HE UMEIOIIIee OMTMOOK M3JI0KEHHE MaTepHalia YCTHOTO 3a/1aHus
Xoporee 3HaHME BCEro MporpamMmHoro marepuaina. IIpaBuiibHOE M3NOXKEHHE
Marepuana

3HaHWEe OCHOBHOTO MPOTPaMMHOI0 Y4eOHOTO Marepuana B o0beMe Kypca 0OydeHusI.
N3noxxenne maTepuana ¢ He3HaYUTEIbHBIMU OIMOKaMU

Cnaboe noHUMaHue OCHOBHOTO MPOrPAMMHOI0 y4eOHOTO MaTepuaia

N3noxxenne matepuana ¢ rpyObIMH OLIMOKaMH

3ananue 14:  Jlabopamopuas paboma
Tema: «CB0o0OOIHAS KOBKA MeTaLIa»

IMopsiiok BbINOJIHEHHSI PA0OTHI:
1. O3HaKOMHTHCSI C OCHOBHBIMU OTIEPAIMSIMU CBOOOTHON KOBKH.

2. BroiOpaTh TeMmMmepaTypHbBI HWHTEpBajl HarpeBa 3aroTOBKHM  COTJIACHO CBOETO

HHAUBUAYAJIBHOTI'O 3aJaHUs 110 MapKE CTAJIH.

3. CocTaBUTh TEXHOJOTHYECKUU TMPOIECC ISl KOBKM HECJOKHOW IMOKOBKH C YKa3aHUEM

MHCTPYMEHTA.

4. CocTaBUTH OTYET O paboTe

3AJIAH

HE:

Bri6path TemnepaTypy HarpeBa 3aroTOBKU

Mapka criiaBa

Temneparypa HarpeBa

CocTaBUTh TEXHOJIOTHYECKHUI IMpouecCc KOBKU

Jazomodie Toxobng

Otuer AOJIKEH  COoJAepiKaTb: IICJIb pa6OTLI, KOHCIICKT, BbIIIOJHCHHOC 3aJaHucC,

TEXHOJIOI'MYCCK

Wi IPOIIECC KOBKU M BBIBOJBI O MPOJIeNIaHHOM paboTe (popma oTueTa mpuiaraercs)

OTBeTHTH Ha KOHTPOJIbHBIC BOIIPOCHI.

KOHTpOJ'ILHLIC BOIIPOCHI

1. Yrto Ha3pIBalOT CBOOOIHON KOBKOM?

2. Tlepeuncnuts 000pyIOBaHUE AT PYYHOH KOBKHU.

3. Onucarb Ky3HEUHBIN TOPH

4. TlepeynucnuTh OCHOBHBIE OMEpalUK CBOOOHON KOBKU

5. Ha3Batb BU[BI TOITMBA, TPUMEHSIEMOTO MPU CBOOOHON KOBKE

dopma oTyera
Crynenra

TPYIIIIBI

TEMA:

HEJIb PABOT

bl:
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OBOPYJIOBAHUE n
MATEPHAJIbI:

Koncnekr

CxeMbl onepaumii KOBKH

Ha3nayenue onepauuu

1. Boiopame memnepamypy Hazpeea 3a20moeKu

Mapxka criiaBa

Temnepatypa HarpeBa

CoCTaBUTh TEXHOJOTUUYSCKUM mponecc KOBKU

Jazomolsa

Toxolng In

(1

HanmenoBaHue ornepannuun

O6opynoBanue

Pabounii ”HCTpyMEHT
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BriBon:

Kpurtepuu onenku:

3auet: paboTa BBINIOJHEHA B TIOJTHOM 00beMe ¢ cOOMI0IEeHHEM HEO0O0X0AUMON MOCIeI0BATEIbHOCTH
IMPOBCACHUA OIIBITOB U H3MepeHHI>i, B OTYCTC MPAaBWJIIBHO MW AaKKYpPATHO BBIIIOJHCHBI BCC 3allUCH,
Ta6J'II/IIH)I, PUCYHKH, YCPTCIKHU, BBIYHUCIICHNA U CACIIAHbI BBIBO/IbI

He 3aueT: paGoTa BBINIOJIHEHA HE TIOJHOCTHIO, 00bEM BBITIOJIHEHHONW PabOThI HE MO3BOJISIET CAENIATh
IMpaBHUJIbHBIC BBIBOABI, OIIBITHI, ©3MCPCHH, BEIYUCIICHUS, Ha6JHOIICHI/I$[ IMPOU3BOJUINCH HCIIPABHUIIBHO

3amanue 15;  Vemuwoiu onpoc

KoHTposbHBIE BOITPOCHL:

. Uto Takoe cBapka?

. HazoBuTe Bubl cBapku?

.UeM xapakTepu3yeTcsi CBapuBa€MOCTb MaTepraIoB?

. UTO sABISAETCS MCTOYHUKOM TEIJIOTHI ITPU TyTOBOU CBapke?
. HazoBuTE HCTOYHMKHN CBApOYHOTO TOKa

. UTto Takoe cBapoyHasi BaHHA?

. UTO TaKO€ dJIEKTpo?

00 3 N N kW~

. [lo xakomy npHU3HaKy BHIOMPAIOT AJIEKTPOJIbI?

Ne)

. HazoBuTe pexuMBbl AyroBOM CBapKu

10. HazoBuTe pOCTpaHCTBEHHBIE MOJIOKEHUSI IPU PYYHOU CBApKe

11. Tunsl cBapHBIX COCTUHEHUA?

12. Bunpl pa3nenku KpoMOK

13. ocoGeHHOCTH TYrOBOM CBApKH IO/ CiIoeM (hirroca

14. OcobeHHOCTH TyrOBOM CBApKH B Ta30BOM Cpeie

15. JlocTouHCTBa M HEJOCTATKU MTPOLIECCa CBAPKH.

16.. OGnacTe NpUMEHEHHUS 3JIEKTPOYyrOBOM CBAPKU B aBTOTPAHCHIOPTHBIX OPraHU3aLUX.

17. TpeGoBaHMs K CBAPOYHBIM IIIBAM

18. Kak KOHTpOJHMPYIOT CBAPOUYHBIE COCTUHEHUS?

19.CymHoCTh ra30BOi CBapKu

20. I'a3bl, npUMeHsiEMbIE JUIs1 CBAPKU U PE3KHU.

21. CBapouHO€ IaMsi U €ro CTPyKTypa.

22. AnmapaTtypa [Uisi Ta30BOM CBapKu: OaJUIOHBI, TOPENKU, BEHTHIIU, PEAYKTOPHI, alleTUICHOBBIC
TE€HEPATOPBL.

23.Kparkue cBeeHHUsI O TEXHOJIOTMM Ira30BOil cBapku. [IpumeHeHue ra3oBoi CBapKU IPU PEMOHTE
JieTajen.

24. I'a30Bas pe3Ka: CyIHOCTh, 000pYA0BaHNE, TEXHOJIOTHH.

25. IlpaBuiia TEXHUKH O€30MaCHOCTH MPH Ia30BOM CBapKe U pe3Ke

26. [IpaBuiia TeXHUKU OE30MACHOCTH MPH TYTOBOM CBapKe.

Kpurepnuii onenkn:

5 GaJmoB - OTnuyHOe 3HaHME BCEro IMporpaMMHOro Marepuana. llocnegoBatenbHoe,
000CHOBaHHOE M HE UMEIOIIee OMHOOK U3JI0KEHHE MaTeprualia yCTHOTO 3aJaHUs

4 Ganna - Xoporee 3HaHME BCEro MporpamMMHOro mMarepuana. IIpaBuiibHOE HM3N0KEHHE
MaTepuaa
3 Gaa - 3HaHUEe OCHOBHOI'O NMPOrpPaMMHOI0 yueOHOTO Marepuasia B 00beMe Kypca oOy4deHusl.
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W3noxenune Marepualia ¢ He3HAYUTEIbHBIMH OLTHOKaAMU
2 Ganna - Cnaboe noHHMaHKe OCHOBHOTO IPOTrPaMMHOT0 y4eOHOTO MaTepuala
Nznoxenne marepuaia ¢ TpyObIMHU OIIMOKaMH

3aganue 16:  Jlabopamopuas paboma

Tema: «[IpuMeHeHne 000PY/A0BAHNS U MATEPUATIOB VISl DJIEKTPOAYTOBOMH CBAPKU»

IMopsiiok BbINOJIHEHHS PA0OTHI:

1. O3HaKOMHUTBLCS C OCHOBHBIMH TCOPCTUUCCKUMHU CBCACHUAMU , TAC HOI[p06H0 OIIMCaHO, KaK
pa3paboTaTh TEXHOJOTHICCKHI MPOIIECC PYIHOH AIEKTPOIYTOBOM CBapKH.

2. PykoBOACTBYSCh METOOUYECKMMM YKa3aHUSIMH M I[PUMEPOM pacyeTa OCHOBHBIX
MapaMeTpoB pexHMa 3JIEKTPOAYrOBOM CBapKM, ClelaTh pacueT Ajsl CBOEro BapuaHTa, IMOJIb3YSICh
MH(OPMaLIMOHHO-CIIPABOYHBIMU JAHHBIMHU.

3. Yka3arh TUIl CBAPHOTO COEIUHEHHS U 3alHCcaTh €ro 0003HaUEHUE Ha YepTexe

3aganue s MPaKTUUECKOW paboTHI:

No Bpemennoe Tonmuna cBapu-|/Inuna
BapuaHTa |[Mapka cTanu CONIPOTHBIICHHE TIPU|Ba€MOM CTaIN IBa
pactsbkeHud 5, MIla [0, Mm 1, MM

1 1012C1 500 1,5 400

2 08I’ 1H 400 2,0 300

3 15T 420 2,5 650

4 18XIT'T 1000 10,0 270

5 15 400 3,5 230

6 1512CO 560 11,0 460

7 14XT°C 500 4,5 180

8 12T'H2M®AIO 850 8,0 260

9 1612AD 600 10,5 500

10 12I"2CM O 700 6,0 240
Tema:
LEJIb PABOTHI:

1.9nexTpoIyroBoii cBapKoil Ha3bIBaETCS

2. 3apucyiiTe M OIHIIUTE CXEMY pPYYHOM HIyroBOH CBapKd IUIABSIIMMCS 3JIEKTPOJIOM C
MOKPBITHEM

3. 3apucyiite U JalTe XapaKTEPUCTHUKY OCHOBHBIX THUIIOB CBapHbIX coennHeHuil coriacHo I'OCT
5264-80

Turm coequHeHus YcnoBHOE XapakTepucThKa Cxema CBapHOTO
0003HaYeHuEe COEIMHEHUS
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3AJJAHUE:

Bpemennoe Tonmuna cBapuBaemoii|/{nuna mBa
Mapka cranu COTIPOTHUBJICHUE IpH|CTaH 1, MM
pactsbkenuu [z, MITa 4, MM
HanmenoBanue Ycenos.  |@opma noarorosku |Tommuaa 3azop Beinonnenue
COCITMHEHUS 0003Haue [KPOMOK MeTajuia b, MM IBa
HUE L, mm
Pacuer 0CHOBHBIX TapamMeTpOB peKUMa IEKTPOIYTOBOM CBAPKU
No  |Onpenensiemast BenuunHa bykBenHoe PacueTtnas Yucnenna |[Ipumeuanue
o6o3Hauenue, |popmyna s
/1. U3MEPEHUS |JTH MICTOYHUK BEIIMYMHA
uH(bopMaluu
1 Tun cBapHoro mBa C... Tabi. 9
2 Tum anexTpoaa ... Tadi. 11
3 JluameTp IIeKTpoaa d,, MM tabm. 10
4 Mapka snexrpoa tabm. 13
5 Koaddurument K, A/Mm tabmn. 10
MIPOMOPLIUOHAIBHOCTH
6 Cuiia cBapOYHOTO TOKA les, A le: = Kd,
7 JlnuHa qyru Ly, MM L.=0,5(d,+ 2)
8 Hamnpsbkenue myru U, B U= 0+ 0Ly
9 IImomans MOIEPEYHOTO|S, MM? S=Dbs
ceueHus
S = déb -
1)+0,5(8%+ 1)
10 |Macca HAaIUIaBJICHHOTO|Qy, T Qu = 103ISy
MeTauia
11  [KoadduuueHT HamIaBKu O, T/A-Y Tabmn. 13
12 |OcHoBHOe Bpemsi ropeHus|to, 4 to= Qu/les
Iyru
13  |CxopocTh cBapku Ve, M/4 Ve = 1071/,
14  (ITonHOE BpeMs CBapKH Tn, 4 Tu=t/M
15 |[Anuna snektpona l,, MM Tabma. 10
16  |Ywucno crnoeB n Tabm. 12
17 [Macca pacmaByieHHOTO|Qp, T Qp, = 1020 0d,%(h
MeTauIa — lor)n/4
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18 |Koaddumuent morepb 0, % 5 = 10%Q, -
Qu)/Qyp
19 |Pacxox »SMEKTpO’HEPrUU Ha A=l Uyt
CBapKy A, xBtu

OTueT 10JIKEH COepPKATh: 1eNIb Pa0OTHI, KOHCIIEKT, BBIIIOJIHEHHOE 33JJaHUE, U BBIBOJIBI O

IIPO/JIeNIaHHOM paboTe.

KonTpoabHbie Bonpochl

1. CymHocCTb npoiiecca CBapKu

2. OCHOBHBIE THITbI CBAPHBIX IIIBOB

3. MeTtoibl KOHTPOJISI CBAPHBIX IIBOB
4.]IoCTOMHCTBA U HEJIOCTATKH TPOIIECCca CBAPKH.
5. TpeOoBaHMs K CBAPOYHBIM IIIBAM

Kpurepuu ouenku:

3auer:

paboTa BBIMOJTHEHA B MOJTHOM O0BeME C COOI0/IEHNEM HEOOXO0IUMOM MOCIIeI0BATEILHOCTH

IMPOBCACHUA OIIBITOB U H3M€p€HPII7[, B OTYCTC MNPAaBUWJIBHO W aKKYpPaTHO BBITIOJHCHBI BCC 3allMCH,

Ta6J'II/II_[I)I, PUCYHKH, UEPTCIKU, BBIYUCIICHUA U CACIIAHbI BbIBO/IbI

He 3auer: pa60Ta BBITIOJIHEHA HE ITOJITHOCTBIO, 00bEM BBIITOJTHEHHOM pa6OTI)I HE IIO3BOJIACT CACIATh

IMpaBHUJIbHBIC BBIBOABI, OIIBITHI, U3SMCPCHU A, BEIYHUCIICHNA, Ha6J'IIO}ICHI/I$I IMPONU3BOJUINCH HETIPABHUIIBHO

3amanue 17:  Vemuwoi onpoc

KonTpoJibHBIE BOITPOCHI:

1.

© N RN

el ol
W N RO

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

[TonsiTHe o mpoiiecce pe3aHusl.

JIBUKEeHUsI IPU pe3aHUU METaJIOB.

Kiaccudukanust 0CHOBHBIX CITOCOOOB 00pabOTKH METAIIJIOB Pe3aHUEM
DJIEMEHTHI PE3aHUS

UTto Takoe CKOpOCTh, IIyOHHA pe3aHus, rmoaadya

UTo Takoe riaBHOE ABMKEHUE U IBUYKEHUE MOjau

du3nyecKkue OCHOBBI ITPOLIECCa PEe3aHUS METAIIOB.

Knaccudukanus MeTaiopexyImux CTAHKOB

Buggsl ctpyxex

. UTo Takoe CTOMKOCTh HHCTPYMEHTA

. OcobenHoctu mporecca Gppe3epoBaHusl.

. Cxembl numdoBaHus.

. CymHoCTh M 005acTh NPUMEHEHHUS CTPOTAIbHBIX CTAaHKOB, MPUMEHEHHE 0JIOSKHBIX

CTaHKOB.
OOu1ue cBefieHus 0 Ipoliecce NPOTATMBAaHUS, €r0 Ha3HAUEHHUE.
UYro takoe numdoBaHue, 0COOEHHOCTH Ipoliecca

Hazosute Buap! numdoBaHus

Yro Takoe cTporanue, ocobeHHOCTH mporecca?

Yro Takoe ondiaeHne, 0coOEHHOCTH porecca’?

UYro Takoe NpoTskKa, 0cOOEHHOCTH nporecca?

Yro Takoe cBepieHue, 0cOOEHHOCTH Ipolecca?

KaKoi MHCTPYMEHT IpUMeEHseTCs Ipu 00paboTKe OTBEPCTHIT?
Ha3zoBuTe OCHOBHBIE 2IEMEHTHI CIIUPAILHOTO CBEpIIa
Ha3zoBuTe 0CHOBHBIE MOBEPXHOCTH CIUPATBHOTO CBEpIIa

Kpurepnuii onenkn:
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5 6aos - OtnuyHOe 3HAaHME BCErO MPOTPaMMHOTO  Martepuana. [locienoBaTenbHOE,
000CHOBaHHOE U HE MMEIOIIee OIMOOK M3JI0)KEHHE MaTepralla YCTHOTO 3a/1aHHsI

4 bamna - Xopomiee 3HaHHE BCEro NMPOTrPaMMHOr0 Marepuana. IlpaBmibHOE HM3JIOKEHHE
Marepuaia
3 Gamna - 3HaHUEe OCHOBHOT'O MPOTrPaMMHOI0 Y4eOHOTO Marepuana B o0beMe Kypca 0OydeHusl.

N3noxenue marepuana ¢ HE3HAYUTEIIbHBIMU OIIHOKAMH
2 Gana - Cnaboe noHUMaHue OCHOBHOTO IPOrPAMMHOI0 y4eOHOTO MaTepuaia
N3noxenue matepuana ¢ rpyObIMH OLIMOKaMHU
2 Gana - Cnaboe noHUMaHuEe OCHOBHOTO NPOrPAMMHOI0 y4eOHOT0 MaTepuaia
N3noxxenue matepuaia ¢ rpyObIMH OLIMOKaMU
3ananme 18:__ Pewenue 3a0au

1. OnpeeNuTh YroJI pe3aHns TOKApHOTO Pe3lia, ecly yrod 3aoctperus 60°, a sagumuit yrom 12°

2. OnpenenuTh CKOPOCTh PE3aHHs NPU CBEPICHUH OTBEPCTHS TUAMETPOM 6 MM, €CIIM IITTUHJIENIb
ctaHka nenaet 450 o6/MuH

3. OmpenenuTh CKOPOCTh pe3aHMsl TPU CBEPICHUU OTBEPCTHs auamerpoM 10 MM, eciy mImuHACTH
ctaHka zenaet 350 o6/MuH

4. PactmmdpoBats o6o3nauenue 2135, 1K62

5. Omnpenenute CuUIy pe3aHus, CKOPOCTh pe3aHuss © JPPEKTUBHYIO MOIIHOCTh pe3aHUs,
3aTpayMBaeMyl0 IPU TOYEHWH CTalH, HMeromeil mpeaen mpounoctd 60 kr/Mm2. YcioBus: riayouna
pe3anus t =4 MM, ojaga S= 0,7 MM/00, peserr — T15K6, ceuenne aepxasku 16x25

6. OmpeznenuTe CKOPOCTh pe3aHUs U OCHOBHOE BpEMsI NpPU CBEPJIICHUHM CKBO3HOIO OTBEPCTHSA
rmyouHoit 100 MM B uyryHHou 3arotoBke. JmameTp cBepia paBen 20 mm, momada S=0,3 Mm/00,
tBepaocTh uyryna 200 HB; crolikocts nuctpymenta T=30 mun. [IpuBeaure cxeMy cBepJICHHUS.

7. OnpenenuTh CKOPOCTh pe3aHUs M OCHOBHOE BpEMs MPU TOKAPHON 00pabOTKe 3a OJUH paboyuMid
X0J1 cTanbHOTO Bajuka (6,=750 MIla) nmamerpom 50 mm, mymHON 300 MM.

YcnoBus 00paboTku: riayouHa pezanus t=2 mm; mogada S=0,2 Mm/ceK; TJIaBHBINA yroJj B miiane ¢p=45°
. [IpuBenuTe cxemy 00pabOTKH

8. Tpebyercsi Hapes3aTh Ha TOPU3OHTAIBHO-(DPE3EPHOM CTAHKE, UMEIOIIEM JCTUTEIbHYIO TOJIOBKY C
xapakrepuctukoil N=40, nunuuapudyeckoe 3y04aToe KoJeco ¢ IpsIMbIMU 3yObsSIMU M YHCJIOM 3yObeB
z=19. H3o0pa3uTe KUHEMATHYECKYID CXEMY [EIUTEIHHOW TOJOBKM C YCTAaHOBJIGHHOW Ha HEH
3aroTOBKOM, a Ha HIMUHAENE cTaHKa Ppe3oi. YkaxuTe TUM (pe3bl U ONMUITUTE METOJUKY Hape3aHUs
3yObeB KoJieca.

9. Omnpenenure cocTaBisgomMe cuibl pe3anuss Pz, PX uw Py mnpu o0paboTke Bamuka wu3
KOHCTPYKIIMOHHOW CTalld Ha TOKAPHOM CTaHKe ¢ riyOnHoi pe3anus t=3 mM, nogaueit s=0,3 mm/00,
co ckopoctbio pesanust V=200 m/mMuH. Omnpenenure MOIIHOCTb 3JIEKTPOJBUTATENS Ui NaHHOM
obpabotku, npunss KIIJ[ cranka n=0,8. Hapucyiite u nosicaure cxemy pasnoxxkenus P Ha Pz, PX u
Py

10. OnpenenuTh CKOPOCTh PE3aHUSI M1 OCHOBHOE BpeMsl MPU TOKapHOU 0OpaboTke 3a oAuH paboumii
X0 crajpHOro Bajuka auamerpom 100 mwm, mmmHoit 500 MM u3 cranmu 40X (c6,=750 MIla).
OO6paboTka MPOU3BOIUTCSA 3a OAWH paboumit xox (I=1) pes3lnoM ¢ IUIACTHHON TBEPIOTO CIUIaBa
T15K6. I'ny6una pe3zanus t=2 MM u nojgada s=0,4 Mm/00, rinaBHbIi yroa B miuane ¢=45° [Ipuenute
cxemy oOpabOTKH.

11. Onpenenure CKOPOCTh pe3aHMsl M1 OCHOBHOE BpeMsi IpH (Ppe3epoBaHuu MIUTH JiHOM 300 MM
LHWIMHAPUYECKOH npsamMo3y0oit ¢ppe3oii ¢ mogaueit Ha 1 3y6 S;=0,05 mm. UacroTra BpamieHus Gppe3sl N
=100 mun . Tuametp dpesst 100 mm, royOuna pesanus t = 5 mM. Yucno 3y6bes dpesst z = 10.
[IpuBeaute cxemy ¢ppe3epoBaHuUs
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Kpurepuii oueHku:

5 6as10B - [IpaBunbHOE penieHNe 3aauu: MOJIyYeH IPaBUIbHBIM BEPHBIN OTBET B OOIIEM BUJIE
Y TPaBWIbHBIA YHCICHHBIM OTBET C YKa3aHHEM €ro pa3MEpHOCTH, NMPU HATHYUH
WCXOJIHBIN ypaBHEHUH B «0OIIEM BUIE» - B «OYKBEHHBIX» 0003HAUCHUSX
4 6anaa - OTcyTcTBYET YUCIICHHBIN OTBET, WK apupMeTHdecKas onroKa Mpy ero MoIy4eHuH,
WJIA HEeBEpHAs 3aIKCh Pa3MEPHOCTH MOJTyYCHHOHN BETMUMHBI
3 6anaa - 3amaua pemieHa Mo ACUCTBUSAM, Oe3 MOJydeHus oOuieir (GopmMyssl BBEIYUCISEMOR
BEJIMYUHBI, 3aIIMCAHBI BCE HEOOXOMMBIE YPaBHEHHUS B OOIIEM BHJEC M M3 HUX MOKHO
MOJIyYUTh TPABUIIBHBIN OTBET
2 0anna - 3anucaHbl OTAETbHBIC YpaBHEHHs B OOIIeM BHAE, HEOOXOIUMBIC ISl PEIICHHS
3a/1auu, TPpyObIe OMHMOKHN B UCXOTHBIX YPABHCHHSIX.
3apnanme 19:_ Tecmuposanue
1 BapuaHT
1. Pacumu¢poBare Mmapky cranu 1o | A) yriepoaucras KOHCTPYKIIMOHHAs —CTallb
HazHaueHuto Cranb Ct3rmc O0OBIKHOBEHHOI'O KayecTBa
b) yriepoaucTas KOHCTPYKIIMOHHAS
Ka4eCTBEHHAsI CTallb
B) aBromaTHas cranb
2. Yro 0003Ha4Yar0T uupsl B | A) IlopsiakoBslilt HOMep

MapKUpOBKe- cTaib Y12

b) Conmepxanue yriepoja B JECATHIX TOJSAX
MPOIICHTA
B) Conepkanue yriepoaa B HECATHIX OJSX
MPOIICHTA

OnpenenuThb clieCapHbIi HHCTPYMEHT A) xepHep
b) uepTunka
B) peiicmac
4. KakuM  HanWJIbHUKOM  BBIIOJHSIOT | A) TUYHBIM

YHCTOBYIO 00pabOTKY?

b) npaueBbim
B) GapxaTtHbim

5. OHpe,Z[eJ'H/ITL CJIecapHHﬁ I/IHCprMeHT
I i) i

A) 3eHKep
b) cepiio
B) meTunk

6. OOpa3zoBaHMEe  CHATHEM  CTPYKKHU
OTBEPCTUH B CIUIOIIHOM Marepuase ¢
MIOMOIIBIO PEXYILEro WHCTPYMEHTa —
CBepJa, COBEPLIAIONIETO BpalaTeabHOe
u NoCTynaTeabHoe JIBYDKEHUS
OTHOCHTEJIBHO CBOEHl OCH HasbIBaeTcs

A) PaccBepnuBanue
b) Ceepnenue
B) 3enkepoBanue
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7. MaccuBHOE UYyryHHOE OCHOBaHHUE, Ha

A) epenusist 6abka

KOTOPOM CMOHTHUPOBaHBI OCHOBHBIC | b) 3amHss 6abka
y3JIbl CTAHKA. .. B) cranuna
8. Buapl pe3lioB B 3aBUCUMOCTH OT | A) MpaBbIid
HaIpaBJIEHUS ABUXKEHHUS MI01aYN b) neBbiit
= B) mpsimoit

9. C TIOBEepXHOCTH 3aroTOBKU JCTAIU

A) npumnyckoMm Ha 00paboTKy

CHUMaeTCA OTIpeIeTICHHBIN cioii | b) ob6paboTka pe3anuem
MeTaia, TOJIIIIMHA KoToporo | B) mepoxoBarocTsio
Ha3bIBACTCS

10. OnpeenuTh BH/]I pesia mo | A) oTpe3Hoi
Ha3HA4YCHUIO b) nmpoxoiHO# OTOrHYTHIN

, Fur Tk

B) npoxoaHoii mpsimoii

2 BapuUaHT

1. PacmudpoBath MapKy CTajld IO Ha3HAUYCHUIO

Crans 45

A) yrinepoaucTas KOHCTPYKIIHOHHAs CTajb
O0OBIKHOBEHHOT'O Ka4eCTBa
b) yraepoucTas
Ka4yeCTBEHHAsI CTaJlb

B) aBTOMaTHas cTajb

KOHCTPYKIIMOHHAA

2. UYro o6o3HavarT 1HMPEI B MapKHUPOBKE-

ctanp Ct31c

A) TopsakoBeIil HOMEP
b) Conepxanuie yriepona B JECATBIX JTOJSAX

MpOLEHTa
B) Conepxanue yrimepoaa B JIECATBIX JOJSAX
pOIEHTa
3. OmnpenenuTs ciecapHbIi HHCTPYMEHT A) xepHep
1520 §.10° b) yepruika
Y : I ;f’ - B) peticmac
4. Kakum HAMUJIBHUKOM BBITIONIHSIOT | A) JIUYHBIM

OKOHYAaTeJIbHYI0 00paboTKy?

b) npaueBpim
B) 6apxaTHbIM

5. OmnpenenuTs ciecapHbli HHCTPYMEHT

A) 3eHkep
b) ceepno
B) meTunk
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a) Mec1o cBapku

Xsocroaux_r
Bun A

6) 4 @

6. Omnpenenuts BUA yaapa MOJOTKOM

>

A) xucteBoit
b) noxreBoit
B) nneuesoit

7. UyryHHas KopoOka, BHYTpH  KOTOpOil
pacroyioKeHbl  TJIaBHBIA ~pabouuii  Oprax
CTaHKa — IUMUHIEIb U KOpoOKa ckopocTeil
Ha3bIBAETCH ...

A) Ilepennsist 6abka
b) 3annss 6abka
B) cranuna

8. Bumpr  pe3noB B 3aBUCHMOCTH  OT
HaIpaBJICHUS IBIKCHHS TOIaYN

A) mpaBsIit
b) neBebrit
B) npsimoit

9. Vnaneuue c 3arOTOBKH MPUITYCKa
METaJLTOPEKYITIM UHCTPYMEHTOM
Ha3bIBaeTCH ,,,

A) npumnyckoMm Ha 006paboTKy
B) npouieccom pesanus
B) mepoxoBaTocThio

10. Onpenenuts BUJ pe3lia Mo Ha3HAYCHHIO

A) oTpe3Hoii
b) moapesnoii
B) npoxoHo# npsimoii

3 BapuaHT

1. PacmmudpoBaTte  Mapky
HazHaueHuto Cranp Al2

cranu 1o | A)

yrjiepoaucTasd KOHCTPYKIUOHHAs

OOBIKHOBEHHOTO KaueCTBa

CTaJib
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b) yrnepomucras KOHCTPYKLMOHHAs KayeCTBEHHAas

CTallb
B) aBTomarnas crainp

2. Yro 0003HaYaIOT QP B

MapKupoBKe- cTaib 45

A) IopsiakoBeIil HOMEp

b) Copnepxanue yriepoaa B
IPOIICHTA

B) Copepxanue yriaepoga B JIECATHIX
IPOIICHTA

JCCATBIX

J0JIAX

JOJIAX

3. OmpenenuTs caecapHblii HHCTPYMEHT

A) xepHep
b) ueprunka
B) peiicmac

4. Kakum HAITUMJIBHUKOM CHUMArKT

007110 pUITYCK?

A) ITUYHBIM
b) npayeBsim
B) 6apxatHbiM

5. OmnpenenuTs ciecapHbIi HHCTPYMEHT

Koive Mugie 1

- I
- =l

A) 3eHkep
b) cBepro
B) pa3sBeptka

6. OmpenenuTh BUJ yaapa MOJOTKOM

A) xuCTEBOM
b) noxreBoit
B) nnedesoit

7. Jlns moanmep)kaHUS KOHIA JIWHHBIX
3aroToBOK B Tpoliecce oOpaboTKH, a
TakKe U1 3aKperyieHuss W TOoJadyd
CTEpKHEBBIX HHCTPYMEHTOB (CBEpII,
3€HKEpPOB, Pa3BEPTOK) MpeAHA3HAUCHA

A) Ilepennsist 6abka
b) 3agnss 6abka
B) cranuna

37




8. Ilpm obpaboTke TBEPIBIX u
MAJIOBSA3KMX MAaTepHAIOB C HHU3KOU
CKOpPOCTBIO pe3aHus (Hanpumep
TBEP/bIE CTAN) 00pa3yercs

A) CnuBHas CTpyXKa
b) DnemenTHas cTpyxka
B) cTpyxxka Hanmoma

9. PacmmdpoBarte MapKHpOBKY CTaHKa
2A135

A) BeprukanbHO-CBEpIIHIIBHBIM,
YCOBEPIIEHCTBOBAHHBIN 1O CpaBHEHHMIO C 0a30BOM,
MaKCHMaJIbHBIA JUaMETp CBEPIJICHUS

b) TokxapHO-BUHTOPE3HBIHN, YCOBEPIIEHCTBOBAHHBIN
10 cpaBHEHUIO ¢ 0a30BOii, BbIcOTa LIEHTPOB 200 MM
B) l'opusoHTaneHO (bpe3epHbIit CTaHOK,
YCOBEPIIEHCTBOBAHHBIN 1O CpaBHEHHMIO C 0a30BOA,
pabounii cro No2

10. OnperenuTh BUL pesma 110
HA3HAYEHUIO

A) oTpe3Hoit
b) nmpoxoHO# OTOrHYTHIN
B) mpoxoHoii mpsimoii

Kpurepuii oneHku:
KomnuecTBo Bompocos B Tecte - 10

KOJIMYECTBO MPaBUIIbHBIX % TMpaBUIIbHBIX OTBETOB OIICHKA
OTBETOB
9 90 OTJINYHO
7 70 XOPOIIO
5 50 YIOBJICTBOPUTEILHO
1 HEY/IOBJICTBOPHUTEIIHHO

3apanme 20:_ Jlabopamopuas paboma

Tema: « KoHCTPpYKIIMH U TeoOMeTPHUSsI TOKAPHBIX Pe3L0B»

Ilopsinok BbINOJTHEHHS PAadOTHI:

1. O3HaKOMMTBCSA C MCTOANYCCKNMH YKAa3aHUAMMU.

Z.HSY‘IHTB Ha MPOXOJHOM MHPSAMOM IPABOM TOKAPHOM PE3LEC 3JIEMCHTBI U YIJIbl 3aTOYKHU U

3apuUCOBATh UX CXEMY.

3.M3yunts u 3apucoBath (GOpPMBI NEepeIHEN MOBEPXHOCTH PE3L0B U3 ObICTpPOpEXYIEeH cTanu

" C INIACTUHKAMHU U3 TBEPAOI'O CILIaBa.

4.H3y‘{I/ITB " 3apuCOBaThb BUIBI B IINIAHC OCHOBHBIX THUIIOB TOKAPHBIX PE3LOB (HO,I[pe3HBIX,
OTPE3HbIX, pPAaCTOYHBIX U pCSB6OBBIX) U TCOMETPUIO OJHOTO U3 HUX T10 3aJaHUT0 MPCIIOaaBaTCIIA

®opma oryera
TEMA:
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HEJIb PABOTDI:

OBOPYAOBAHME
MATEPHUAIJIBI:
Koncnekr

Pucynox

Yribl 3aTOYKH peXyIeii 4acTu pe3na

DopMbl 3aTOYKH

Ha3nauenue

Brison:

KoHTpoJibHBIE BOIPOCHI

1. Ha3zoBurte OCHOBHEIE IOBEPXHOCTHU pe3La

2. HazoBute yribl pe3aHus pesia
3. HazoBute cocTaBHbIE YacTH pe3lia

4. Kak knaccupuIupyo TOKapHbIE pe3libl

Kpurepun oueHku:

3auer: pa60Ta BBIIIOJIHEHA B IOJIHOM 00BEME C CO6J'IIO,Z[€HI/IGM H606XOHHMOﬁ oCJIICA0BATCIBbHOCTH

IIPpOBCACHHUA OIIBITOB H I/ISMepeHI/Iﬁ, B OTHCTC IMPABUJIBHO W AKKYPATHO BBIIIOJIHCHBI BCC 3aIlMCH,

Ta6J'II/H_[I>I, PUCYHKH, UCPTCIKU, BBIYUCIICHUA U CACJIIAHbI BBIBO/bI

He 3auer: pa60Ta BBITIOJIHEHA HEC IIOJIHOCTBIO, 00bEM BBITIOJIHEHHOM pa6OTI>I HC IIO3BOJIACT CACIATDb
MpaBHJIbHBIC BBIBObI, OIBITHI, ©3MCPCHU, BEIYUCIICHUS, Ha6JHOI[eHI/IH MMPpOU3BOANUIIMCH HECIIPABUIIBHO

3apanme 21:  JlaGoparopuas padora

Tema: «IIpuMeHeHHe pesKylmero HHCTPyMeHTa UM NPHCHOCOOICHUI IS CBEePJIHJIbHBIX

CTaAaHKOB»

IHopsinok BbINOTHEHHS PadOTHI:
1. I3y4nTh KOHCTPYKLIUIO U TEOMETPHIO PEXKYIIEH YaCTH CBEpJIa, 36HKEPA U Pa3BEPTKHU.

2. [lonyunTs y mpernoaBaTesisi YepTex OTBEPCTH U 331aHue Ha 00paboTKy.
3. Onpenenuts cnocod 0OpabOTKU JaHHOTO OTBEPCTHS, KOJIMUECTBO M HA3BAHUE MEPEXO0/I0B.
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4 OnpenenuThs OPUITYCKH Ha 00pabOTKY /IS KX 100 IEPEX0/ia, BUJ U pa3Mep HHCTPYMEHTA.

5. HadepTutb 3cKu3b1 00paOOTKM B BEIOPaHHOM TOCIIEIOBATEIILHOCTH IEPEX0/I0B.

6. BoiOpath pexkuM pe3aHds 1O CHpPaBOYHBIM TaOJIHIIaM JUIS CBEpJICHUS AAHHOW JIETaad Ha
BEPTUKAIbHO-CBEPJINIBHOM CTaHKe MOJ.2A 135

3amanue s MPakTHIeCKOi paboThI:

MM TIO KBaJIUTETY C 3aJaHHOU

, MaTepuaig UHCTpPYMEHTa —

3amanme. OOpaboTaTh OTBEPCTHE AMAMETPOM
[IEPOXOBATOCTBIO MMOBEPXHOCTH. Marepuain aeranu —

CocraBuTh

TEXHOJIOTUYECKYIO KapTYy.

Ne Bapuanta | Ocku3 oTBepCTUS Marepuan neranu Marepuain
MHCTPYMEHTA
1 Crans 20 P18
2 JI90 P18
3 c4u10 P18
4 Crans 15 P18
I
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5 76 P18

I

&

i
TexHonoruueckas kapra
DCKU3 OTBEPCTHS Marepuan neranu Marepuan HHCTpyMEHTa
Neni/mt | Crioco0 [punyck WNHucTpymenT Pexxumsl pezanus

obpadorH (nasBare, I'myouna | [Togaga | CkopocTh | 9acToTa
pasmep)

1
2
3
4
5
6

KoHTpoJibHBIE BOIPOCHI

1. Yto Takoe cBepiieHUE, KaKOM MHCTPYMEHT MPUMEHSAETCS?

2. B kakoMm cityyae NpuMEHSIETCS pacCBEpIMBaHUE?

3. Uto Takoe 3eHKEpOBaHUE, KAKOW UHCTPYMEHT MPUMEHSIETCS?
4. Yro Takoe pa3BepThIBaHUE, KAKOW MHCTPYMEHT MPUMEHSAETCS

Kpurepun oueHku:

3auer: pa60Ta BBIINIOJIHEHA B MOJIHOM 00BEME C CO6J'IIO,Z[€HI/I€M HGO6XOI[PIMOI>1 IoCJICa0BATCIBbHOCTHU

IIPpOBCACHUA OIIBITOB H I/ISMepeHHﬁ, B OTYCTC IIPaBUJIIBHO KW aKKYpaTHO BBIIIOJHCHBI BCC 3allMCH,

Ta6J'II/II_[I>I, PUCYHKH, UCPTCIKU, BBIYUCIICHUA U CACIIAHbI BBIBO/IbI

He 3aver: pa60Ta BBITIOJTHEHA HC ITIOJIHOCTBIO, 00BbEM BBIITOJIHEHHOMH pa6OTLI HC IIO3BOJIACT CACIATDH

IIpaBUJIbHBIC BbIBO/bI, OIILITHI, U3MCPCHUA, BBIYUCIICHUW A, Ha6J'IIOI[eHI/I${ IMPOU3BOJHIINCH HEIIPABUIIBHO

3apanme 22:  JlaGoparopHas padora

Tema: «YcTpoiicTBO M Ha3HAYeHHE (Ppe3epHBIX CTAHKOB, 00pa00oTKA 3ar0TOBOK»
IHopsinok BbINOTHEHHS PadOTHI:

1. 3yunTh ycTpOHCTBO U MPUHIMI PaOOTHI (hpE3epPHOTro CTAHKA

2. N3yuuts ycrpoiicteo Y/II.

3.BBINOJIHATE UHAWBUYATIBHOE 3a/IaHUE IO IPOCTOMY JIEJICHHUIO

4. BBINOJHNUTE MHAUBUYAJIbHOE 33/1aHNE IO HEMIOCPEACTBEHHOMY JEJIEHUIO JIEJIEHUIO
5. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI

6. COCTaBUTb OTYET O MPOJETIaHHOH padoTe

3anaHue A1 IPaKTHYECKOW padoTHhI:
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[TonoGpath Kpyr OTBEPCTUH Ha ACTUTEIHHOM JMCKE M HACTPOHUTH YrOJI pacTBOpa CEKTopa
Hape3aHus 3y0uaToro Kojeca ¢ YHCIOM 3yObeB.
BapuanTel 3aganus.
Ne BapuanTa
11
13
22
14
15
17
18
19
21
23
26
27
33
36
38

O© 00 NOoO O wdN -

el ol ol
a D wNDEFk o

OTBeT cBeCTH B TaOIHILY:

Ne BapuanTta Z A em Ep

KoHTpoJibHBbIE BOIPOCHI

1. Yro snsieTcst xapakrepuctukoit Y JII'?

2. B kakux ciyqasx npumensierca Y JI'?

3. JIsist u3roToBieHUd yero ucnosbiyercsa Y 0?7

4. OnuumuTe CyIHOCTh HETIOCPEICTBEHHOTO JICICHUS

5. OnumuTe CymHOCTh MPOCTOrO JACICHUS
Kpurepun oueHku:
3ader: paboTa BBINOJHEHA B MOJHOM O00BbeMe ¢ COOMIOACHHEM HEOOXOIMMOM MOCIeI0BaTEIbHOCTH
MIPOBEJICHUSI OMBITOB M W3MEPEHH, B OTYETE MPABUIBHO M aKKypaTHO BBINOJHEHBI BCE 3aIUCH,
TaOJIULIbI, PUCYHKHU, YEPTEKH, BHIYUCICHUS U CIICIaHbI BHIBOIbI
He 3a4et: paGoTa BBINOJIHEHA HE TIOJTHOCTHIO, 00BEM BBINIOJIHEHHOW paOOTHI HE MO3BOJISIET CAETATh
MIPaBUJIbHBIE BBIBOJIbI, OTIBITHI, U3MEPEHHUS, BEIUMCICHUS, HAOIIOACHHS POU3BOAUIUCH HETIPABUIHHO

3amanue 23:

AJTOpHUTM OTIpeieNIeHUs] BapuaHTa KOHTPOJIbHOM paboThI

HOMED 1 2 3 4 5 6 7 8 9 10
BapuaHTa

Hnomep mo |1,11, | 2,12, 3,13, 4,14, |5,15, |6,16, | 7,17, | 8,18, |9, 19, |10,
CITHCKY 21 22 23 24 25 26 27 28 29 20,30
1 BapuanT

1. Yto Takoe TBCpI[OCTB? OnpeneneHI/Ie TBEPAOCTU MCTAJUIOB MCTOJAOM H Poksemnna
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2. OnumuTe 3aJaHHbIA TPOIecC TePMUUECKOM 00pabOTKU YriIepOAUCTOMN CTAIN: OTKUT

3. Pacimmpyiite mapku cruaBoB: 15km; ber3; Y11A; BU35; KU35-10

4. Onumure, Kakue MPOIECCHl MPOU3OMIYT CO CIUIABOM C 3aJaHHBIM TPOLEHTOM COJCpKAHUS
yriepopa npu oxiaxaenuu ero ot 1600 C no 20°C. Coaepxkanue yriepoaa 0,4%

5. HazHayeHue U CyIIHOCTb JINTEWHOTO NIPOU3BOJCTBA

2 BapuaHT

1. Bupl KpHCTAIITMUECKUX PEIIETOK METAJIOB

2. OnumuTe 3aJaHHBIA TPOIECC TEPMUUECKOM 00padOTKU yriIepOAUCTON CTATN: HOPMATTU3ALIHS

3. Pacimmpyiite mapku crutaBoB: Ct4; 08; Y8I'A; CU20;K445-5

4. Onumure, Kakue MPOIECCHl MPOU3OMIYT CO CIUIABOM C 3aJaHHBIM TPOLIEHTOM COJICpKAHUS
yraepona npu oxnaxaeaun ero ot 1600 C no 20°C. Conepsxanue yrieposa 0,8%

5. DIeMeHTHI PeKUMOB pe3aHHsI

3 BapuaHTt

1. Yro Takoe TBeprocTh? OnpeneneHne TBEpAOCTH METAIIIOB MeToioM bpunens

2. OnummwuTe 3aJaHHBIA TTPOIECC TEPMUIECKONM 0OPaOOTKH YIIIEPOTUCTOM CTAJIH: 3aKaIKa

3. Pacumudpyiite mapku crutaBoB: BCt4kir; 45; Y12A; CUH10; KY30-6

4. OnummuTe, Kakue MOPOLIECChl MPOU3OWIYT CO CIUIABOM C 3aJJaHHBIM MPOIEHTOM COACPKAHUS
yraepona npu oxnaxaeaun ero ot 1600 C o 20°C. Conepxanune yrieposa 1,2%

5. Knaccuduxkamus MeTaqIopexylux CTaHKOB

4 BapuaHT

1 KpuBbie HarpeBaHus M OXJIXACHUS MeTaOB. [IOHATHE «KPUTHYIECKHE TOUKU

2. OnumuTe 3a1aHHBINA MTPOIIECC TEPMUUECKOM 00pabOTKH YriIEpOIUCTOMN CTAIH: OTITYCK

3. Pacumdpyitte mapku crnaBos: 601°; BCt4; Y8A; BU100; KU37-12

4. OnumuTe, Kakue MOPOLECChl MPOU3OUIYT CO CIUIAaBOM C 3aJaHHBIM MPOLIEHTOM COJIEPKAHMS
yriepoaa npu oxaaxaeHuu ero ot 1600 C mo 20°C. Conepsxanue yraepona 3,5%

5. OCHOBHBIE THIIBI CBAPHBIX IIIBOB

5 BapuaHT

1. Knaccudukanus 1 MapKupoBKa JETUPOBAHHBIX CTaJICH

2. Onumwure 3aJaHHBIA MPOIECC XUMUKO-TEPMHUYECKON 00pabOTKH yriIepoAUCTON CTaiu:
LEMEeHTAaIHs

3. Pacumdposarts ycinoBHoe o6o3HaueHue 2135; 30XT'CA; Crans 45; P18

4. Ha3HauuTh peKUM 3aKaJKU U OTIIycKa it ctaiu 45 (BBIOOP 000CHOBATH)

5. CymHocCTb mpoliiecca CBapKu

6 BapuaHT

1. BausHMe NErupyronmx 31eMEHTOB Ha CTPYKTYPY U CBOMCTBA CTalH

2. OcHOBHBIC BUIBI ILTH(OBAHKS

3. Pacumdposats ycnoaoe obo3nauenue: 1K62; T15K6; 7635; CH 454.

4. HazHauuTh pexXuM 3aKaliku U oTmycka st ctanu 30 (Bb1O0p 060CHOBATH)

5. KoMno3uI1roHHbIe MaTeprabl

7 BapuaHT

1. Jlerkue crnuasbl. IX npuMeHeHne

2. Knaccugukarus miacTMace o coctaBy

3. Pacumdposats: A12; HB140; HRC 35; CU10; BUY40

4. HazHauuTh pexXuUM 3aKalKH U OTIycka Ay ctainu 60 (BpIOOp 000CHOBATH)

5. CymHOCTb ra30Boi CBapKH

8 BapuaHnr

1. Knaccugukanus., MapKUpoBKa U IPUMEHEHHUE YTIEPOTUCThIX CTalen
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2. OCHOBHBIE y3J7IbI TOKApHO-BUHTOPE3HOTO CTAaHKA, UX Ha3HAYCHUE

3. Pacuimdposats o6o3nauenue: bpAXK9-4; 2150; AJI1; JI90;30XT"'CA

4. Ha3zHauuTh pekuM 3aKaiku U oTimycka it ctamu Y 10A (BeiOop 000CHOBATH)

9 BapuaHT

1. Y76l 3aTOYKH TOKApHBIX PE3LOB

2. CymHocTb nporecca KOppo3uu. IKOHOMUUECKUH yiepd Koppo3uu

3. OnpenenuTh yron pe3anus TOKApHOTO pe3lia, ecau yrou 3aoctpenus 60°, a sagamii yrom 12°
4. HazHaunTh peXUM 3aKaJIKH U OTITyCKa IS ctanu Y8 (BBIOOp 000CHOBATH)

5. ®u3nyecKkre OCHOBBI MPOLIECCA PE3AHUS METAIIIIOB

10 Bapuanrt

1. CnupanbHoe cBepisio. KoHCTpyKius, Ha3HAaUEHHUE U T€OMETPUs

2. CriennanbHble CTIOCOOBI JIUThS

3. OnpenenuTb CKOPOCTh PE3aHUS TPU CBEPICHUH OTBEPCTHS AMAMETPOM O MM, €CIU IIIHHICITH
ctaHka nenaet 450 o6/MuH

4. Paciudposars: BK6; TT7K12; 40X; 30XI'C; 2335

5. CBepiieHue, KOHCTPYKIIHSI CITUPATIHLHOTO CBEpIIa

2.2 KOHTPOJIbHO-0IIEeHOYHbIE€ MATEPHAJIBI VIS HTOTOBOM aATTeCTAIIUH

V1: [Ipou3BOACTBO YEPHBIX U IBETHBIX METAJIJIOB
V2: [Ipon3BoCTBO YyryHa
K
S: XKenezoyraepoaucTelii ciiias, coaepxkamuii 2,14...6,67% yriepoaa HazbIBaeTCs #H##
-1 cTajb
-1 )KeTe30
T UyryH
K
S: Ileub 15 BBITUTABKY YYT'yHA Ha3bIBACTCS #HH
- UHAYKIIMOHHAS [1eYb
+: TOMEHHas MeYb
- MapTEHOBCKas Meyb
V2: IIpon3BoACTBO CTANIN
K
S: XKenezoyraepoaucTelii cras, coaepxkamuii 2,14% yrinepoaa Ha3piBaeTcs #H#
+: cTanb
-1 )KeIne3o
- UyT'yH
K
S: DeKTpUUecKoi meubto /IS BBIIIJIABKY CTAJIN SBIISETCS ##
+: UHIYKIIMOHHAS TI€Yb
-: IOMEHHasl MeYb
- MapTEHOBCKas MeYb
K
S: BpenHbIMU IpUMECSIMU SBISIOTCS #H#
+: cepa, pocdop
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- KpEMHHUI, MapraHell

- XpOM, HUKEJb

I:

S: Ione3HBIMH IPUMECSMU SIBIISIOTCS HH#

-: cepa, pocdop

+: KpeMHUI, Maprasel

- XpOM, HUKEJh

I:

S: [IpoomHKUTENTHFHOCTD TIJIABKU B MAPTEHOBCKUX ITeYaxX

-: 0T 40 1o 60 MuHYT

+: ot 2 10 12 yacos

-2 0T 4 10 8 yacos

I:

S: IIpoomKUTENTFHOCTD TIJIABKU B MHIYKITHOHHBIX ITeYax

-: o1 40 1o 60 MuHYT

-2 o1 2 10 12 yacoB

+: 0T 4 10 8 yacos

V2: IIpon3BOACTBO LIBETHBIX METAJIIIOB

I:

S: Hawubonee pacripocTpaHeHHON CYIbQUIHON METHOU PYIOH ABIAETCS H#HH#
+: MeIIHBIN KOJTUE/IaH

-: OOKCHUTBI

- MarHe3ur

K

S: Haunbonee pactipocTpaHeHHOW PYyAOH 7151 TPOU3BOACTBA ATFOMUHUS SIBIISICTCS #H#H
- MEQHBIN KOTUeIaH

+: OOKCHUTBI

- MarHe3ur

K

S: Haunbonee pactipocTpaHeHHOW PYyIOH JJ1s1 TPOU3BOACTBA MarHus sIBJIICTCS #H#
-1 MEJIHBIM KoJT4enaH

-: OOKCHUTBI

+: MarHe3uTt

V1: 3akoHoMepHOCTH (POPMUPOBAHHS CTPYKTYPhI MAaTEPUATIOB

V2: CTpoeHI/Ie, CBOMCTBA U CHOCO6BI HNCIIBITAHUA MCTAJIJIOB
I:

S: CriocoOHOCTh METAJIJIOB B TBEPAOM COCTOSAHHHN MMCTH PA3JIMYHBIC KPUCTAIIINYCCKOC CTPOCHUC U

CBOMCTBa IIPH Pa3HbIX TEMIIEPATypax Ha3bIBACTCS #HH
- QHU30TPOIIHUEH

- KpUCTa/uIA3auuen

+: anmoTponuen

K

S: HpOL[CCC 06pa30BaHI/IH KPHUCTAJJIOB B MCTAJUIaX MPH MEPCXOAC U3 KUIAKOTO COCTOSAHUA B TBCPAOC

Ha3bIBAETCs #H#

- QHU30TPOIHUEH

+: KpUCTaIIIM3aluen
-! QAJUIOTpOIUen
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K

S: Poccuiickuii yueHblil, BOCCTAHOBHUBILUHN CIIOCOO MTPOM3BOICTBA Oynara
-: Yepnos A.K.

+: Anocos ILII.

-: Tume NLA.

S: Kpucrammgeckass pemierka, B KOTOPOH aTOMBI PacHojararoTCsl MO BEpIIMHAM 3JIEMEHTapHON
SIYEHKU U B LIEHTPE €€. Ha3bIBaeTCs #H#

-: TPaHELEHTPUPOBAHHOU

+: 00bEMHO LIEHTPUPOBAHHON

-: FeKCaroHajbHas TUIOTHOYIAKOBaHHAS

K

S: Kpucramnnueckass pelieTka, B KOTOPOH aTOMbl PAcIOIaraloTCsl MO BEPIIMHAM 3JIEMEHTApHOM
SIMEMKU U B LICHTPAX €€ IpaHeil. Ha3bIBaeTCA ##H#

+: rpaHeLleHTPUPOBAHHON

-1 00bEMHO IIEHTPUPOBAHHOM

-: TeKcaroHaJjpHas TUIOTHOYIIaKOBaHHAs

S: Kpucrannuyeckas pemieTka, npeiCcTaBISIONyl0 cOO0H MPU3My € IECTUTPAHHUKOM B OCHOBAHMUH,
B KOTOPO aTOMBI PACIIOJIOKEHBI B TP CJIOS. HA3bIBACTCS #H#

-: TPaHELIEHTPUPOBAHHOU

- 00bEMHO IIEHTPUPOBAHHON

+: rekcaroHajibHas TNIOTHOYITAKOBAHHAs
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S: K ¢pusnvecknM CBOWCTBAM METAIIJIOB OTHOCATCS #H##

- TBEPAOCTh, TPOYHOCTH, YIPYTOCTh

- OKUCJISIEMOCTh, PACTBOPUMOCTH, KOPPO3UOHHASI CTOMKOCTH, )KaPOCTOUKOCTh (OKaTMHOCTOMKOCTB)
+: LBET, IJIOTHOCTb, TUIABKOCTh, JJEKTPO- W TEIUIOMPOBOTHOCTh, TEIMJIOEMKOCTh, MAarHUTHBIE H
JIpYrue CBOMCTBA

I:

S: K XuMU9ecKrM CBOMCTBAM METAJIOB OTHOCSITCS ###

-: TBEPAOCTh, TPOYHOCTH, YIPYTOCTh

+: OKUCIISIEMOCTh, PACTBOPUMOCTH, KOPPO3UOHHASI CTOMKOCTb, )KAPOCTOMKOCTh (OKaTMHOCTOMKOCTH)
-: I[BET, TUIOTHOCTb, TUTABKOCTH, AJIEKTPO- U TETUIOMPOBOIHOCTh, TETUIOEMKOCTh, MATHUTHBIE U IPyTHe
CBOMCTBA

K

S: K MexaHnueckuM CBOMCTBaM METAJUIOB OTHOCSTCS H#H#

+: TBEPIOCTh, IPOYHOCTh, YIPYTOCThH

-1 OKHCIISIEMOCTb, PACTBOPHUMOCTh, KOPPO3HOHHAS! CTOMKOCTb, ’KapOCTOUKOCTh (OKaTMHOCTONKOCTH)

-: IBET, IUIOTHOCTb, IUIABKOCTh, JIEKTPO- U TEIUIONPOBOIHOCTh, TEINIOEMKOCTb, MATHUTHBIE U IpyTUe
CBOMCTBA

V2: V3mepenust mapameTpoB U CBONCTB MaTepuasoB

K

S: AHanuz, TO3BOJIAIOLUIMN H3ydaTh CTPOEHHUE MeTaia, BUAUMOE 0e3 YBeIMYeHHUs WIA Npu
HEOOJIBIIIOM YBETUYEHUHU, ITPU STOM BBISBIISIOTCS KPYITHBIE NE€(EKThI, HA3bIBACTCS #H##

+: MakpoCKONMYeCKUr

-: MUKpOCKOTMYECKU I

-: Jlepexrockomnus

K

S: Meton, npuMeHseMbIil 171t 0OHapYKEHHsSI HEBUIMMBIX I1a30M Je(pEeKTOB B MaTepraliax, U3JAeIusix
C IOMOILBIO CHEIUAIBHOIO anmapara, Ha3bIBACTCs #H#

-: Makpockonu4eckui

-: MuKpOCKOITUYECKHA

+: Jlepexkrockonus

K

S: Ananus, TO3BOJSIIOMIMKA OMNpeaeanuTh (GopMy M pa3Mepbl 3€peH, BBIIBUTH MHKPOIC(PEKTHI,
W3MEHEHHUsSI B CTPOSHUU METaJlIa B pe3yabTaTe 00padOTKH, Ha3bIBACTCS HiHH

-: MakpoCKOnIn4eCcKui

+: MUKpOCKOITMYECKU I

-: Jledbexkrockomnust
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V2: OCHOBHBIE MMOJIOKCHHS TEOPUHU CIUIABOB

S: DieMeHT, BXOIAINMI B COCTaB CIIIaBa, Ha3bIBaeTCs HitH

+: KomnoueHt
-: Daza

-: Metann

l:

S: OTHOPOHYIO YaCTh CHCTEMBI, OT/ICJICHHYIO OT JPYrHMX YacTeil CHCTEMBI TIOBEPXHOCTBIO pasJiena,

IIpU TIEPEX0Jie Yepe3 KOTOPYH XMMHUYECKHI COCTaB WM CTPYKTYpa M3MEHSIOTCS CKauyKkooOpasHo,

Ha3bIBaeTcs #HH
-: Kommionent
+: @aza

-: Merann

V2: OCHOBHBIE MTOJIOKCHHS TEOPUH CIUIABOB

S: DiieMeHT, BXOIAIIMI B COCTaB CIIIaBa, Ha3bIBaeTCs HiH

+: KoMnoHeHT

-: Qaza

-: Meramn

V2: CrutaBbl xenes3a ¢ yriiepoaoM

I:

S: TBepaplii pacTBOp  BHEAPEHUS
pELIEeTKOM, Ha3bIBACTCA H#H#

+: ayCTEHUT

-: dheppur

-: IIEMEHTHUT

K

S: TBepaplii pacTBOpP  BHEIPEHUS
pELIEeTKOM, Ha3bIBaCTCA H#H#

-1 AyCTEHUT

+: depput

-: IIEMEHTHUT

K

YIJEpO B Y-)Keje3e C TPaHClCHTPUPOBAHHOM KyOMUYeCKO#

YIJIEpOJ B O-XKeJie3e C FPaHEUEHTPUPOBAHHON KyOHWUYecKoi

S: XuMH4ueckoe COCAUMHCHHUC KCJIC3a C YIJTICPOJAOM HA3bIBACTCA it

-I @yCTEHUT
-: ¢heppur

+: IIEMEHTUT
I

S: Cranb ¢ copepxkanueM yriepoaa 1o 0,8%, Ha3pIBaeTCs ###

-: DBTEKTOUIHOM

+: JOPBTEKTOUTIHOUN
-1 3aPBTEKTOUIHOU

I:

S: Crainb ¢ copepxkanueM yriepona 0,8%, Ha3biBaeTcs ###

+: 3BTEKTOUHON
-: IOPBTEKTOUTIHON
-1 32PBTEKTOUIHOU
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I:

S: Crans ¢ coaepxkanneM yriepoa cbiie 0,8%, Ha3piBaeTcs ##H

-: BBTEKTOUIHOM

-: IO3BTEKTOUTAHOMN

+: 3a3BTEKTOUAHOM

I:

S: JluHMS TeMIieparyp AuarpaMMbl <«OKeJIe30-IIEMEHTHTY, BBIIIC KOTOPOH CIIaB HAXOUTCS B )KHUIKOM
COCTOSIHUHM, Ha3bIBaeTCs Hi

-1 COJIMLYC

+: IUKBHUIYC

-1 KaHOJa

I:

S: JluHMS TeMIiepaTtyp JuarpaMMBbl «Kelle30-TIEMEHTHTY, HIKE KOTOPOU CIUTaB HAXOIUTCS B TBEPIOM
COCTOSIHUH, Ha3bIBaeTCs Hi#

+: coymayc

-1 JINKBUJTYC

-1 KaHO/a

I:

S: UyryH ¢ coaepxkanueM yrieponaa 4,3%, HazpBaeTcs #HH#

+: DBTEKTUYECKUM

-: IOOBTEKTHYECKUM

-1 32IBTEKTUYECKUM

K

S: YyryH ¢ coaepxanuem yriepoja 1o 4,3%, HazpiBaeTcs ###

-1 OBTEKTHYECKUM

+: JO3BTCKTHYECCKUM

-1 329BTEKTUYECKUM

K

S: UyryH ¢ coaepkanueM yriepoa cBbiie 4,3%, Ha3pIBaeTcs #H##

-1 9BTEKTHYECKUM

-1 I03BTEKTUYECKUM

+: 323BTEKTHUECKUM

V2: OcHOBHBIE TepMUYECKON 00pabOTKH METAIIIIOB U CIJIABOB

K

S: HarpeB cranmu Bble TemmepaTypbl ()a30BbIX MPEBPALIEHUH, BBIAEPKKA C TMOCIECIYIOIIUM
OXJIAKJCHHUEM T10 OINPEACTICHHOMY PEXXUMY, Ha3bIBaeTCs #H#

-1 OTITyCK

-1 3aKajKa

-1 OTXKUT

K

S: HarpeB cranmu Hike TeMmeparypbl ()a30BbIX NMPEBPAIICHUN C MOCIEAYIONIUM OXIJIaXICHUEM C
3aJJaHHOM TeMIepaTypoil (0OBIYHO OXJIAXKAAIOT Ha BO3/IyXE), Ha3bIBACTCS #H#
+: OTIyCK

-1 3aKaJsKa

=. OTKUI'
l:
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S: HarpeB cranmu BbImie TeMreparypbl (a30BBIX MPEBPANICHUH W IMOCICTYIONIUM MEICHHBIM
OXJIQXICHHEM (BMECTE C MEeUbl0), Ha3bIBACTCS #H#

+: OTIIyCK

-1 3aKajKa

-1 OTXKHUT

I:

S: Llenbro OTITyCKA SIBIISICTCS #iH

+: YMEHBIIICHHUE 3aKaJOYHBIX HAMPSIKCHHWM, CHUXKEHHUE TBEPJOCTH M IOJyYeHHE HEO0OXOIMMBIX
MEXaHHYECKHUX CBOMCTB.

- TIOJIy9YC€HHE BBICOKOU TBEPAOCTH M 3aIaHHBIX (PH3UKO-MEXaHUICCKIUX CBOHCTB
- CHIDKEHUE TBEP/IOCTU U YCTPAaHEHUE CTPYKTYPHON HEOTHOPOJHOCTH CTaTH

I:

S: Ilenbro 3aKaliKu SBJSCTCS HiH

- YMCHBIIICHUE 3aKaJOYHBIX HANpPSDKCHHM, CHIDKEHHE TBEPIAOCTH M TIOJydeHHE HEOOXOIMMBIX
MEXaHHYECKHUX CBOMCTB.

+: mosyuyeHue BICOKOM TBEPAOCTHU U 3aJIaHHBIX (PU3UKO-MEXaHUUECKUX CBOWCTB
- CHW)KEHUE TBEPIOCTU U YCTPaHEHUE CTPYKTYPHON HEOJHOPOJHOCTH CTaTH

I:

S: llenbro oTKuUTa SIBISCTCS HiH

-. YMCHBIIICHUE 3aKaJOYHBIX HANPSDKCHHM, CHIKCHHE TBEPIAOCTH M TOJydeHHE HEOOXOIMMBIX
MEXaHHUYECKHUX CBOMCTB.

-: IOJIy4€HHE BBICOKOW TBEPAOCTH U 3aJJaHHBIX (PU3UKO-MEXaHUYECKIX CBONCTB
+: CHHKEHUE TBEPJOCTH U YCTpaHEHHE CTPYKTYPHOU HEOTHOPOAHOCTH CTaIU
V2: JlerupoBaHHBIE CTAIN

K

S: Jlerupytomue seMeHThl 0003HAYAIOT #H#

+: OykBaMH pycckoro andauta

-1 JIJATUHCKUMU OyKBaMHu

K

S: JIBe uudpsl, cTosime Bepe MapKy JETUPOBAHHOMN CTayM, 0003HAUYaIOT #H#
-1 coZiepKaHue yriaepoja B IECATHIX JIOJISIX MPOIEHTa

+: cogepKaHue yriepoja B COTBIX JIOJIAX MPOIICHTa

-1 coZiepKaHue yriepoja B MPOLIeHTa

K

S: Onna uudpa, crosiias Biepean MapKu JIETUPOBAHHOM cTanu, o0o3HavaeT ###
+: cozep:KaHue yriepoia B JECIThIX JOJISAX MPOILIEHTA

-1 coZiepKaHue yriaepoja B COTBIX JOJIAX MPOIIEHTa

-1 coJiep>KaHue yriepoja B IpOLEHTa

K

S: OtcyrcTBUe nHU(p BHepenn MapKy JISTMPOBAHHOW CTal, 00O3HayaeT ###

+: conepkanue yriaepojaa npuMmepHo 1%

-: cogepxkanue yraepoza cbie 0,1%

K

S: Onna nudpa, crosiias Bliepean MapKy JIETUPOBAHHON cTanu, 00o3HauaeT ###
+: coziep>kaHue yriiepoia B IECATHIX JIOJSX MPOIIEHTa

-1 coJiep>KaHue Yriiepoa B COThIX JOJISIX MPOLIEHTA

-1 coJiep>KaHue yriepoja B IpOLeHTa
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-: Yriepoaucras MHCTpYMEHTAJIbHAS CTallb ¢ cojepxkanueM yriaepoja 1,0%. BricokoKauecTBeHHAs
V2: [lopomkoBbIe MaTepHaIbl

I:

S: OCHOBHBIMHU COCTABIISIOLUMU TBEPJIBIX CIIIABOB SBJISIOTCS ###
-1 )KEJIE30, YIIIEPO]

+: kapOu Bl BoJb(pama, Xpoma, TUTaHA, MAPTaHIIA U JIp.
-1 0JIOBO, M€]Ib

I:

S: IlpupoaHbiMu aOpa3uBaMHu SBIISIOTCS #i#H

+: anMas, rpaHuT, KOPyH[

-1 ICKYCCTBEHHBIE ajIMa3bl, Ab00p, KapOopyH

I:

S: MckycCTBEeHHBIMH a0pa3uBaMHU SIBIISTIOTCS ###

-: a;IMa3, TPaHUT, KOPYH]I

+: HCKYCCTBEHHbIE aJIMa3bl, AIbOOP, KapOOpyH T

I:

S: Tepbie CIIaBbI TOAPA3ICIIIOTCS HHH#

-: JIO3BTCKTOUTHBIC, IBTCKTOUTHBIC, 329BTEKTOM THBIC

+: TUTBIE, IOPOITKOOOPa3HBIE, METAIIOKEPAMUIECKIE
V2: CrutaBbl IIBETHBIX META/LIOB

I:

S: CraB Meu ¢ IIMHKOM Ha3bIBAIOT ###

+: JJaTyHBIO

-: OpoH30H

-1 CTaJbIo

K

S: CraB Meau ¢ 0JIOBOM Ha3bIBAIOT #i#H

- JIATYHBIO

+ OpoH30

-1 CTaJbIo

V2: Koppo3sus MeTajuioB U Mepbl OOpbOBI C HEM

K

S: Pa3pyiienue MeTamioB py BO3IEHCTBUU BOJIHBIX PACTBOPOB AIIEKTPOJIMTOB HA3bIBAIOT #H#
+: AIEKTPOXUMUYECKOI KOoppo3uen

- XUMUYECKOI Koppo3uei

- MEKKpPUCTAILTUTHOU

K

S: PazpymieHune MeTamsioB B CyXUX Tra3ax MpH IOBBIIIEHHOW TeMIepaType U B KUAKOCTIX, HE
MIPOBOJISIIINX TOK HA3bIBAIOT ###

-1 DJIEKTPOXUMHUYECKON KOppo3ueit

+: XMUMUYECKOU KOPpO3UeEr

- MEeKKPUCTAILTUTHOU

V1: JlureliHoe IpOU3BOCTBA

V2: O0mue cBegeHus
I:
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S: TlomyueHue 3aroTOBKM M JIeTaJd IyTeM 3aJIMBKU PACIUIABJICHHOTO MeTawia B (opmy,
MIOCJIEYIOLIETO €r0 OXJIAXKIACHUS U 3aTBEPACBaHMs Ha3bIBAIOT HH#

+: JINTEeUHBIM TTPOU3BOJACTBOM

- IPOKATHBIM MTPOU3BOJACTBOM

-! IITAMIIOBKOM

I:

S: Omeparnust U3roTOBICHHUSI MOJICTHPHOTO KOMITJICKTA, IPUTOTOBJICHHS (DOPMOBOUYHBIX U CTEPKHEBBIX
nevei, I3rOTOBJICHUE 3JIEMEHTOB (DOPMBI U CTEPIKHEH, COOpKa TUTEHHON (OPMBI Ha3BIBAIOT ###

+: hopMoBKOIA

-: IJTABKOM Y 3AJIMBKOM

-: BBIOMBKOW U OYHUCTKOM

I:

S: OcymiecTBiieHHEe ONEpaIyy MOATOTOBKH M 3arpy3Kd TUIABWIIBHOM I€YH, IUIABJICHHE, JOBOJKA H
3aJIMBKa paciuiaBa B JUTECHHYIO0 POpMY Ha3bIBAIOT #H#

-2 popMOBKOi1

+: JIaBKOM M 3aJIMBKOM

-: BBIOMBKOW M OYHUCTKOM

I:

S: Tpomecc BeIOMBaHUS W3 (DOPMBI, OUYHIIECHUS OTIUBKH OT OCTATKOB (POPMBI U CTEPIKHEH IOCITe
3aTBEP/ACBAHUS U OXJIKICHUS HA3BIBAIOT HH#

-2 popMOBKOi1

-: IUTAaBKOM U 3aJIMBKOU

+: BBIOMBKOM M OUYHUCTKOMN

V1: O6paboTka METAIIJIOB AaBICHUE

V2: O0nine cBeneHns

K

S: Ilnactuueckas nedopmanus HArperoro MeTajula MyTeM BHEIIHEro BO3ACWCTBHUS Ha HEro
CIICLIMAIbHOTO MHCTPYMEHTA HA3bIBAIOT ###

-1 JINTEHHBIM MTPOU3BOJICTBOM

+: 00paboTKOM JaBICHUEM

K

S: C yBenuyeHHeM cojiepKaHus yriaepoa B CTajlH IIIaCTHYHOCTh

-1 YBEIHUUTCS

+! YMEHBIIUTCSA

K

S: BeiOpaTh HanboJIee MIaCTUYHBIA MaTepHa

- Yyr'yH

-: cTab

- ATFIOMUHUN

V1: CBapka, pe3ka, naiika, HaluIaBKa METallJIOB

V2: O0mue cBegeHus

K

S: Ilpotecc coeAMHEHNS METAJUIMYECKUX JIEMEHTOB, P KOTOPOM B KaUECTBE CBAPHOTO MCTOYHHKA
TEIJIOTHI UCIIOJIB3YIOT SJIEKTPUUYECKYIO IyTY Ha3bIBAIOT #H#

-1 Ta30BOM CBapKOU

+: DIIEKTPOAYrOBOW CBApHOM

-: IUTa3MEHHAasl cBapKa
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I:

S: Pycckuii MH)XEHEep BIIEPBbIE B MUPE NMPUMEHUBIINAN AIEKTPUYECKYIO AYTY sl CBAPKU METAJIJIOB
YTOJIbHBIM 3JIEKTPOJIOM Ha IIOCTOSIHHOM TOKE Ha3bIBAIOT #H#

-: E.O. Ilaton

+: H.H.benapnoc

-: H.I'.CnaBsinoB

V1: O6paboTKa METAIIIOB pe3aHHEM

V2: DneMeHTHI pekuMa pe3aHusi METaJUIOB M TEOMETPHSI PE3II0B

I:

S: K anemeHTaM pexxuma pe3aHusi OTHOCATCS #HitH

+: riryOuHa pe3aHusi, nojada U CKOpOCTb pe3aHus

-: TyOWHA pe3aHwsi, MOIITHOCTh M CKOPOCTh PE3aHuUs

-: TyOWHa pe3aHwus, Ioada W MOITHOCTh PE3aHHs

I:

S: ToymmmHA CI0S METaJlIa, CHIMAEMOTO C TIOBEPXHOCTH 3arOTOBKH JICTAIM HA3bIBAIOT #H#

-: IPUITYCKOM Ha 00paboTKy

+: 00paboTka pezanrem

- IIEPOXOBATOCTh

I:

S: TlepeMmerneHre B eIWHUILy BpeMEHH 0OpaOaThIBAaeMOW TOBEPXHOCTH 3arOTOBKH OTHOCHTEIILHO
peXyIIel KPOMKA HHCTPYMEHTA Ha3bIBAIOT ###

-: momavei

+: CKOPOCTBIO pe3aHus

-: TIIyOWHOU pe3aHust

K

S: TloctynaTenbHOe MepeMeleHue pexyleil KpOMKU pe3lia 3a OJuH 000OpOT 3arOTOBKM Ha3bIBAIOT
HiHH

+: momauei

-1 CKOPOCTBIO pe3aHus

-: TIIyOMHOMN pe3aHus

K

S: Bpems ero HempepblBHOW pabOThl MpU JaHHOM PEKHUME pe3aHus 0 MOMEHTa 3aTyIUICHUs
Ha3bIBAIOT ##

-1 MOITHOCTb PE3aHHs

+: CTOMKOCTh pe3aHus

K

S: Ilpeamer mnpou3BOJCTBA, W3 KOTOPOTO U3MEHEHUEM (OpMBI, pa3MepoB, IIEPOXOBATOCTH
MIOBEPXHOCTHU M CBOICTB MaTepHalla M3rOTaBINBAIOT JIeTallb, HA3bIBAIOT ###

+: 3arOTOBKa

- HHCTPYMEHT

-1 IeTanb

V2: Knaccuukaius MeTaiopexyux CTaHKOB

K

S: OOpazoBaHHe CHATHEM CTPYKKH OTBEPCTHI B CIUIOIIHOM MaTepHaje C IMOMOINBIO PEeXYIIEro
WHCTPYMEHTA

-1 paccBepiIuBaHKe

+: CBepJieHHE
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-1 36HKEpPOBaHUE
3aoanue 2 Ilpakmuueckoe 3a0anue

I:

S: Pacumugposats Mapky cranmu Ct3cn

-: Yriepoaucras KOHCTPYKIIMOHHAsI KaueCTBEHHAs CTallb ¢ cojiep:kanuem yriepoaa 0,45%

-: ABTOMAaTHas cTaib C coaepxkanuem yriepoaa 0,40% u MoBBIIIICHHBIM COACPKAHUEM MarHUs

+: Yrunepoaucras KOHCTPYKIIMOHHAs CTajlb OOBIKHOBEHHOI'O KauecTBa, Ipymma A, yCIOBHBIH HOMEp
3, cnoKoiiHas

I:

S: PacungpoBats Mapky cranu Cranb 45

+: yraepoaucTas KOHCTPYKIIMOHHAsI KaUeCTBEHHAs CTallb ¢ coJepxkanueM yriaeponaa 0,45%

-: ABTOMaTHas ctanb c coaepxkanuem yriepoaa 0,40% ¥ MOBBIIIIEHHBIM COJEP>KAHUEM MarHHs

-1 YIJIepOINCTasi KOHCTPYKIIMOHHASI CTajlb OOBIKHOBEHHOI'O KauecTBa, Ipymma A, YCIOBHBII HOMep 3,
CIIOKOMHAas

I:

S: PacumudpoBats Mapky cramu A400°

-1 YIIIepoucTasi KOHCTPYKLIMOHHAs! KadyeCTBEHHasl CTallb ¢ coJiepkanueM yriepoaa 0,45%

+: ABTOMaTHas cTanb ¢ cogepkanuem yriaeposa 0,40% 1 MOBBIIEHHBIM COACP)KAHUEM MarHus

-1 YIJIepOIMCTasi KOHCTPYKIIMOHHASI CTallb OOBIKHOBEHHOI'O KauecTBa, IpyImmna A, YCIOBHBII HOMep 3,
CIIOKOMHAas

I:

S: PacimdpoBats mapky ctanmu Y 10A

-1 yIJIepoaucTasl KOHCTPYKIIMOHHAs! KaueCTBEHHAs CTajlb ¢ coaepxkanueM yriaepoaa 0,45%

+: Yraepoaucras HHCTpYMEHTAIbHAS CTAJIb ¢ coaepxkanueM yraepoaa 1,0%. BeIcokokauecTBeHHas
-1 YIJIepOAMCTasi KOHCTPYKIIMOHHAS CTallb OOBIKHOBEHHOI'O KauecTBa, Ipymma A, YCIOBHBII HoMmep 3,
CIIOKOMHAsA

V2: YyryHsl

K

S: Pacimmdposars mapky uyryna CH10

-1 Cepbli YYT'yH, ¢ coaepkanueM yraepoaa 1,0%

-: BBICOKOIIPOYHBIN YYT'yH, BPEMEHHOE COIIPOTUBIICHUE MPU UCTIBITAHUAX Ha pacTsokeHue 350 MIla
+: cepblil YyT'YH, Bp€MEHHOE COMPOTUBJICHHE MTPHU UCIIBITAaHUAX Ha pacTsukenue 100 Mlla

K

S: PacimmdpoBate Mapky uyryna BU35

-1 BBICOKOTIPOYHBIH UyT'yH, C coJiep>kaHueM yriepona 3,5 %

+: BBICOKOIIPOUHBIH YyT'yH, BpEMEHHOE CONPOTUBIICHHUE MPHU UCTIBITAaHUIX Ha pacTsokenue 350 Mlla
+: cepblil YyT'yH, Bp€MEHHOE COMPOTUBJICHHE TP UCIIBITAHUAX Ha pacTsukenue 100 Mlla

K

S: Pacuugposats Mapky uyryna K433-8

-: KOBKUH YyT'yH, C coepkaHueM yriepoaa 3,3 %, otHocurenbHoe yummHenue 0,8 %

+: KOBKMH 4YyryH, MMHHUMAalbHbBIH mpenen npoyHoctd 330 MIIA, MHUHHMManbHOE OTHOCHTEIBHOE
ynnuHeHue 8%

+: KOBKHMH 4yT'yH, ¢ coaepkanueM yriepoaa 0,8 %, oTHocurenbHoe yuinHeHue 3,3 %

K

S: PacuugpoBats Mapky jneruposanHoi crainu 30XI'CA

+: JlernpoBaHHas KOHCTPYKLIIMOHHAsl BBICOKOKAa4ECTBEHHAsl CTallb C coaepxkanueM yriepona 0,3%,
xpoMma 110 1%, mapranna a0 1%, kpemuus 1o 1%,
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-: JlerupoBaHHast UHCTPYMEHTAJIbHAS CTAJIb C COACpXKaHUEM yriepoaa npumepHo 1%, xpoma a0 1%,
Bosb(pama 10 1%, mapranua o 1%,

-: Yriepoucras MHCTpyMEHTAJIbHAS CTallb ¢ cojepxkanueM yriaeposa 1,0%. BbicokoKauecTBeHHAs

I:

S: PacimudpoBats Mapky JerupoBanHoii ctanmu XBIT

-: JlerupoBaHHasi KOHCTPYKIIMOHHAsl BBICOKOKAUECTBEHHAsl CTalb C cojepkaHueM yriepona 0,3%,
xpoma 110 1%, mapranna mo 1%, kpemawus 1o 1%,

+: JlerupoBaHHasi MHCTPYMEHTAJIbHASI CTaJIb C COJIEpKaHUEM yriepojia npumepHo 1%, xpoma a0 1%,
BoJbdpama 1o 1%, mapranmna no 1%,

I:

S: BonbppaMoko06aTsTOBBIE TBEP/IBIC CIUIABBI 0003HAYAIOT ##HE

-: TT7K12, TT15K6

+: BK6, BKS8, BK10

-: T15K6

I:

S: Bonb(ppaMOTUTaHOKOOATETOBBIC TBEP/IBIC CILIABBI 0003HAYAIOT ###

-: TT7K12, TT15K6

-: BK6, BK8, BK10

+: T15K6

I:

S: Bonb(ppaMoTHTaHOTAaHTATIOKOOATHTOBEIC TBEPBIC CIUIABBI 0003HAYAIOT ##H

-: TT7K12, TT15K6

-: BK6, BK8, BK10

+: T15K6

K

S: PacimmdpoBath Mapky 1iseTHoro cruiaa J190

+: natyHs ¢ cogepxanuem 90% menu, 10% munka, nedhopmupyemas

-1 IaTyHb ¢ coJiep:kanueM 62% menu, 1% omoBa, octanbHOE IIUHK, AedhopMupyemMas

-: Oponza, ¢ coumepxkanuem 10% amomunus, 4% xkenesza, 4% HHUKENs, OCTaJIbHOE ME/b,
nedopmMupyemas

K

S: PacimmdpoBats Mapky 11BeTHoro criasa JIO062-1

-: 1aTyHb ¢ conepxkanueM 90% memu, 10% nunka, nehopmupyemas

+: nmaTyHb ¢ conepxanuem 62% menu, 1% onoBa, octanbHOE IUHK, AehopMUpyeMas

-: OpoHza, ¢ couepkanuem 10% amomunus, 4% xkenesa, 4% HHUKEsA, OCTAIBHOE MeEIb,
nepopmupyemas

K

S: PacumgpoBats Mapky nsetHoro criasa bpAXKH 10-4-4

-: TaTyHb ¢ coaepxkanueM 90% meau, 10% unnka, neopmupyemas

+: natyHb ¢ coaepkanueM 62% menu, 1% osoBa, ocTanbHOE IMHK, AedhopMupyemas

-: Oponza, ¢ coxaepxanueM 10% amomunus, 4% xene3a, 4% HHUKeNsd, OCTaIbHOE Meb,
nepopmupyemas

K

S: Mapka nuTteiiHoit OpoH3bl 0003HavYaeTcs #H#

-: BpAXH 10-4-4

+: bpO10112

K
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S: Mapka nedopmupyemoit Opon3sl 0003HadYaeTCs #HH

+: BpAXH 10-4-4

-: bpO10112

I:

S: PacimudpoBats Mapky 1BeTHoro criasa JI90

+: nmatyHs ¢ cogepxanuem 90% menu, 10% uHKa, nedopMupyemast

-1 JJaTyHb ¢ coaepxanueM 62% menn, 1% oyioBa, ocTalibHOE LIUHK, ehopMupyemas

-: Oponza, ¢ coxepxkanumeM 10% amomunus, 4% xene3a, 4% HUKENs, OCTATbHOE MeEb,
neopmupyemas

I:

S: PacimmudpoBats Mapky 1BeTHoro cruiaBa JIO62-1

-: matyHsb ¢ coaepxanueM 90% memu, 10% munka, gedopmupyemast

+: matyHs ¢ conepxkanuem 62% menu, 1% osoBa, ocTaibHOE IIUHK, nehopMHUpyemMast

-: OpoHza, ¢ conepxkanuem 10% amomunus, 4% xenesza, 4% HHUKeNs, OCTAJIbHOE MeEb,
nedopmupyemas

I:

S: PacummgpoBath Mapky nBetHoro criaBa bpAYKH 10-4-4

-: matyHs ¢ coaepxkanueM 90% memn, 10% muaka, nepopmupyemast

+: matyHs ¢ comepkanuem 62% menu, 1% onoBa, ocTalbHOE ITUHK, AehopMHUpyemMast

-: OpoHza, ¢ conmepxanuem 10% amomunus, 4% xenesza, 4% HHKeNS, OCTAJIbHOE MeEb,
nebopmupyemas

K

S: Mapka nuteiiHol OpoH3bI 0003HaUaeTCs #H#H

-: BpAXH 10-4-4

+: BpO101L12

K

S: Mapka nedopmupyeMoid OpoH3bI 0003HAUaeTCs H#H#H

+: BpAXKH 10-4-4

-: bpO10L[2

V2: Koppo3sus MeTauioB U Mepbl OOpbOBI C HE

K

S: PazpyiieHre MeTaJlioB Y BO3/ICHCTBUH BOJIHBIX PACTBOPOB 3JICKTPOJIMTOB HA3BIBAIOT #H#H
+: NIEKTPOXUMHUYECKON KOPPO3UECH

-1 XUMHYECKOW KOppo3uei

-1 MeKKPUCTAJUTUTHOU

K

S: PaspyuieHue MeTayusioB B CyXUX ra3ax IpH IOBBIIICHHOW TeMIepaType U B JKHUIKOCTAX, HE
MIPOBOJISIIINX TOK HA3bIBAIOT ###

-1 DJIEKTPOXUMHUYECKON KOppo3ueit

+: XUMUYECKOH Koppo3ueit

- MEXKPUCTAILTUTHOU

V1: JluteliHoe IpOU3BOACTBA

V2: O6uue cBeieHus

K

S: TlomydeHue 3aroTOBKM U JETald IyTeM 3allUBKM pAaCIUIaBJICHHOTo MeTaiia B (opmy,
MOCJIEAYIOLIETO €r0 OXJIAXKIACHUS U 3aTBEPJACBAHUS HA3bIBAIOT HH#
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+: JINTEUHBIM TTPOU3BOACTBOM

- IPOKATHBIM MTPOU3BOJICTBOM

-: IITaMIIOBKOM

I:

S: Omeparnust U3rOTOBICHHSI MOJICTHPHOTO KOMITJIEKTA, IPUTOTOBICHHS (JOPMOBOUYHBIX U CTEPKHEBBIX
neYei, I3rOTOBJICHUE 3JIEMEHTOB (DOPMBI U CTEPIKHEH, COOpKa JTUTEHHON (POPMBI Ha3BIBAIOT ###

+: hopmoBKOIA

-: IIJJaBKOH M 3aJIMBKOM

-: BBIOUBKOM U OYMCTKOM

I

S: OcymiecTBiieHHEe ONEpaIyy MOATOTOBKH M 3arpy3Kd TUIABWIIBHOM I€YH, IUIABJICHHE, JOBOJKA H
3aJIMBKa paciuiaBa B JUTECHHYI0 (OpMY Ha3bIBAIOT H#H#

-2 (OpMOBKOI1

+: MIaBKO# U 3aJIMBKOM

-: BLIOMBKOM M OYHMCTKOM

I

S: Tpomecc BeIOMBaHUS W3 (HOPMBI, OUYMIIEHUS OTIUBKA OT OCTAaTKOB ()OPMBI M CTEp)KHEH Tocie
3aTBEP/ACBAHUS U OXJIKICHUS HA3bIBAIOT #H#

-2 popMOBKOi1

-: IIJJaBKOM M 3aJIMBKOM

+: BLIOUBKOM M OUHMCTKOM

V1: O6paboTka METAJIJIOB IaBJICHHE

V2: O0mnne cBeneHns

I

S: Ilnactuueckas nedopmaiids HArpeToro MeTajla IyTEM BHEIIHETO BO3JCHCTBUS Ha HETO
CIIELIMATIbHOTO HHCTPYMEHTA HA3bIBAIOT ##H##

-: IMTCHHBIM MMPOU3BOJICTBOM

+: 00paboTKOM JaBICHUEM

I

S: C yBenmnueHuEM COJICp)KaHUsI YTIIepo/ia B CTAN IIACTHYHOCTh

-1 YBEIIUYUTCS

+! YMEHBIIUTCSA

I

S: BeiOpaTh HanboJIee MIaCTUYHBIA MaTepHa

-t 4YT'YH

-: cTaNb

-: aJIIOMUHUHN

V1: Capka, pe3ka, maiika, HalIaBKa METallJIOB

V2: O0mue cBegeHns

I

S: Ilpotecc coeAMHEHUS] METAJUIMYECKUX JIEMEHTOB, P KOTOPOM B KaYECTBE CBAPHOTO MCTOYHHKA
TETJIOTHI UCTIONB3YIOT AJIEKTPUUECKYIO ATy Ha3bIBAIOT ###

-1 Ta30BOM CBapKOU

+: DIIEKTPOAYrOBOM CBApHOM

-: IUTa3MEHHAsl CBapkKa

I
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S: Pycckuii MH)XEHEp BIIEPBbIE B MUPE NMPUMEHUBIINN AIIEKTPUUYECKYIO AYTY JJsl CBAPKU METAJIIOB

YTOJIbHBIM 3JIEKTPOJIOM Ha IOCTOSIHHOM TOKE Ha3bIBAIOT ###

-: E.O. Ilaton

+: H.H.benapnoc

-: H.I'.CnaBsinoB

V1: O6paboTka METAIJIOB pe3aHUEM

V2: DneMeHTHI peKuMa pe3aHusi METaJUIOB M TEOMETPHSI PE3II0B

I:

S: K anemeHTaM pexxuma pe3aHusi OTHOCATCS #HitH

+: TiyOMHa pe3aHus, oJada ¥ CKOPOCTh PE3aHuUs

-: ryOMHa pe3aHwsi, MOIITHOCTh M CKOPOCTh Pe3aHUs

-: IyOWHa pe3aHwsi, Mojjadya 1 MOITHOCTh PE3aHMs

I:

S: TommwmHA €10 METaJIa, CHIMAaEeMOTO C TIOBEPXHOCTH 3arOTOBKH JICTAIIN HA3bIBAIOT H#H#
-: IPUITYCKOM Ha 00paboTKy

+: 00paboTka pezaHuem

- MEepOXOBATOCTh

I:

S: OnpenenuTh BHJI pe3lia B 3aBUCUMOCTH OT HAIIPABIICHUS JABYIKCHUS T101a9H

-: TIpaBbIii

+: J1eBbIN

-: IPAMOM

K

S: Ompenenuth BUJ pe3lia B 3aBUCUMOCTH OT HAIlPaBIICHUS ABMKEHUS M01a4YH

-: IIPaBbIU

+: neBbId

-: IpsAMO

K

S: CKopocCTh pe3aHusi ONpeAesaioT 1o hopMyne
-2 (1000-V)/zD
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- P;V/(60-102)

+: t1Dn/1000

I:

S: 'myOuny pe3anus onpeaensior no Gopmyie

-1 (1000-V)/=xD

+: (D-d)/2

- 1Dn/1000

I:

S: PacummgpoBaTh MapkupoBKy cranka 2A135

+: BepTuKambHO-CBEPIMIILHBIN, YCOBEPIICHCTBOBAHHBIN 10 CPABHEHUIO ¢ 0a30BOM, MaKCHMAaJIbHBIN
nuameTp cBepiienust 135 MM

-: TokapHO-BUHTOPE3HBIN, YCOBEPIIICHCTBOBAHHBIN MO0 CPAaBHEHUIO ¢ 0a30BOM, BhICOTA LIEHTPOB 135
MM

-: TopuzonTanbHO (Ppe3epHbINl CTAaHOK, YCOBEPIIICHCTBOBAHHBIN MO0 CPABHEHHIO ¢ 0a30BOM, pabouunit
cToJ1 Ne2

I:

S: PacmmgpoBaTh MapKHpOBKY cTaHKa 6P83

+: BEpTUKAIBHO-CBEPIIMIBHBINA, YCOBEPIICHCTBOBAHHBIN MO CPAaBHEHHUIO ¢ 0a30BOM, MaKCUMAaJIbHBIN
TuaMeTp cBepieHus 135 mm

- TOKapHO-BUHTOPE3HBINM, YCOBEPIICHCTBOBAHHBIM IO CPaBHEHHUIO ¢ 0a30BOM, BhICOTA IIEHTPOB 135
MM

- TOPU3OHTAILHO (PE3EPHBIM CTAHOK, YCOBEPIICHCTBOBAHHBIN MO CpaBHEHHUIO ¢ 0a30BOM, paboumil
ctost Ne3

V2: CTaHKH TOKapHOU U CBEPIUIHLHOM TPYIIIBI

I:

S: OnpenenuTh METALIOPEKYIIUA HHCTPYMEHT

a) Mecro ceapxwm

A

—»

Dl 9:’ ! lieixa | | Xsocropux
Pexyman 9acTh | Bunx A
Kamibpyouas sacts| -

| PaGouas wacts___|

+: 3€HKEp

- CBEPJIO

-. pa3BepTKa

I:

S: OnpenenuTh METAIOPEKYIIHI HHCTPYMEHT
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Koryc Mopse, 3

V4
- |

- _ ——— =

6) Konyc Mopse

-: 3€HKep
- CBEPIIO

+: pa3BepTKa

I:

S: OnpeenuTh METALIOPEKYIITHA HHCTPYMEHT

HacTh [Hiedixa Jianka

Mepeanss INonepeynas kpoMea
NOBEPXHOCTD W=~ yroa naxnona
nonepeiHoR

JlenTouxa
29- yron nps sepmuue
W= Yyrona HaxiIoHa
BAHTOBON XaHABKH KPOMEKH

- 3€HKEP
+: CBEPJIIO
- pa3BepTKa

4. Kpurepuu onleHUBAaHUA 110 pPe3y/IbTaTaM TeKyllero, pyoe:;kHoro 1 HTOroBoro

KOHTPOJIs
4.1. losscHUTEIbHAA 3AMMCKA

1. Texkymuii KOHTPOJIb MPOBOJUTCA €XKEYPOUHO B (hopMe: YCTHOTO OTBETa, OLEHKHU
BBITIOJTHEHUS PAKTHUECKON pabOThl, JOKIA 0B, COOOIIEHNH, TECTOBBIX 3a1aHUI.

2. KonTponpHast paboTa BKIIIOYAET TEOPETUUYECKUN BOMPOC (MM TECTOBBIM BOIPOC) U

peuIcHue 3a1a49u I10 KOHTpOJ’IprCMOﬁ TEMCE.

3. Hrorossrii KOHTPOJIb (arTecrarusi) oOyyJaromuxcs o JTUCLUIIIINHE
«MarepuanoBeieHle» POBOAUTCA B popme auddepeHnpoBaHHOTo 3a4eTa.
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4.2. Kputepuu OLeHOK.

Orenka «5» - OTBETHI Ha BOIIPOCHI JJaHBI B TIOJTHOM 00beMe, BCE 331a4u PEUICHBI BEPHO.

Ouenka «4» - OTBEThI Ha BOMPOCHI JIaHBI B MOJHOM 00BbEME, BCE 3a/1aud PEIICHbl BEPHO, HO
JOTYIIIEHbI HETOYHOCTH UM HECYIIECTBEHHBIC OIIMOKU TP 0(OPMIICHUH IOKYMEHTOB.

OrneHka «3» - OTBETHI Ha BOIIPOCHI JaHbl, BCE 3a/la4M PEIICHbI, HO JOMYILIEHBI CYIlECTBEHHbBIC
OIIMOKK ¥ HETOYHOCTH.

OreHka «2» - OTBETHI Ha BOMPOCHI HE JJaHBI, 33/1a41 HE PEILICHBI.

[Ipu oreHMBaHWM OTBETOB HA TECTOBBIE KOHTPOJIbHBIE BOIPOCHI YUUTHIBAETCA KOJUYECTBO
MPaBUJIbHBIX U HETIPABUIIbHBIX OTBETOB B COOTBETCTBUU C Tabmurueii 4.

O0miee KoM4YecTBO BOMPOCOB — 97
KommuectBo Bompocos B Tecte — 20

Tabauuna 4
KOJIMYECTBO MPaBUIBHBIX % TIpaBHIIBHBIX OTBETOB OTICHKA
OTBETOB
18 90 OTJIMYHO
14 70 XOPOIIIO
10 50 YIOBJICTBOPUTEIHHO
1 5 HEYIOBJIETBOPUTEITHHO

5. Ilepeyenb MaTepuajioB, 000pyA0BaHUsI U HHPOPMALMOHHBIX HCTOYHUKOB, UCII0JIb3yeMbIX B
aTTecTaluu

0 KOMIUIEKT Y4eOHO-HArJISAHBIX TOCOOUH 1o tuctuIinae «MaTepuanoBeieHue»;

0 METAJUIOPEKYITNE HHCTPYMCHTHI,

0 METOJMYCCKHNE YKa3aHWs W KOHTPOJBbHBIC 3aJaHus Ui HWHAUBUAYAIHHOTO IPOECKTHOTO
3aJjaHMuSL.

6. OcHoBHass yuyeOHasi, CIPaBOYHAs M MeTOAMYECKAsl JIMTEPaTypa, MCHOJb3yeMasi IpPH
BBbINOJIHEHHHU rpaduyeckux pador

1. BopoOneB, A. M. byatokun, B. I'. Konaparenko [u np.]. — 2-e u3a. — Caparos, Mocksa :
[IpodobpazoBanue, Ait ITu Ap Menua, 2024. — 356 c. — ISBN 978-5-4488-2223-0, 978-5-4497-
3545-4. — TekcT : eKTPOHHBIN // DNEeKTPOHHBIN pecypce mudpoBoit oOpazoBarenbHOi cpeast CI1O
PROFo6pasoanue : [caiir]. — URL.: https://profspo.ru/books/142589

2. Kupunnosa, Y. K. Marepuanosenenue : yueonoe nocodue mist CIIO / U. K. Kupunosa,
A. 5. MenbnukoBa, B. B. Paiickuii. — 2-e uzn. — Caparos, Mocksa : [IpodobpazoBanue, Al ITu
Ap Memuma, 2024. — 127 c. — ISBN 978-5-4488-1935-3, 978-5-4497-2826-5. — Tekcr :
ANIEKTPOHHBIN // DAEKTPOHHBIN pecypc nudpoBoit oopazoBaTensHOi cpeapl CITO PROFoOpa3oBanue
: [caiit]. — URL.: https://profspo.ru/books/138138

3. Kysemun P. B.,, P. H. XamuroB, A. C. MemxkoB, A. B. Cepukos.
OnexrpomarepuanoBeaenue : npaktukyM st CIIO / — Capatos : [IpodobpazoBanue, 2022. — 64
c. — ISBN 978-5-4488-1548-5. — TekcT : 3J€KTPOHHBIH // DIEKTPOHHBIN pecypc HUBPOBOH
o0Opa3oBaTeNbHOM Cpebl CIIO PROFo6pa3oBanue : [caiiT]. — URL:
https://profspo.ru/books/124050
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4. MensHukoB, A. I'. Marepuanosenenue : yueonoe nocooue mist CIIO / A. I'. MenbHUKOB,
H. A. XBoposa, E. II. Yuakos. — Caparos : IIpodobpaszosanue, 2021. — 223 ¢. — ISBN 978-5-
4488-0919-4. — TekcT : 21eKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoii 00pa3oBaTeNbHON CpeIbl
CIIO PROFob6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/99930

JlonoTHUTEeIbHbIE HCTOYHUKH
1. CrpaBo4HOE TIOCOOHME IO MaTEpHATIOBEICHHUIO (METa/mio00padoTKa): ydeOHOe

nmocobue s Had. mpod. odpazoBanus / mon pen. B. H. 3ammatuna. — M.: M3garensckuii 1eHTP
«Axagemusa», 2012. — 224 c.

2. JIaGopaTOpHBII TPAaKTUKYM 110 MAaTE€pPHaJOBEACHUI0 B MAIIUHOCTPOCHUU W
Metatooopadotke/ mon pen. B. H. 3ammatuna. — M.: M3natenbekuii ieHTp «Akamgemus», 2014, —
240 c.

3. Ocpkun  B.A.  IlpakTukymM 10  MaTepUAIOBEIEHUI0O U  TEXHOJOTHH
KOHCTpYKIMOHHBIX MaTtepuanioB/ B.A. Ocbkun, B.H. baiikanosa.— M.:KOJIOCC, 2012. -160c.

4. Apackun A. M. MarepuanoBenenue (MetamuiooopadoTka): yueObHoe mocooue/ A. M.
Anackun, B. M. 3yeB. — M.: OUL] «Akanemusi», 2014. — 288 c.

5  Poros, B. A. CoBpeMeHHbIE MallITMHOCTPOUTENIbHBIE MaTEPUAJIbI M 3aTOTOBKU: yueOHOE
nmoco6ue/ B. A. Poros, I'. I'. ITo3usk. — M.: OUL] «Axagemus», 2013. — 336 c.

6. Uepenaxua A.A., MarepuanoBenenue: yueOHUK/ A.A. UYepemaxmn. — M.: OUIL]
«Axanmemusy, 2014. — 320 c.

7. Uymauenko 0. T. MarepuanoBenenue ajisi aBTOMEXaHHKOB: yueO. mocodue/ FO. T.
Uymauenko, I'. B. Uymauenko, A. U. I'epacumenko. — PoctoB v//1.: «®enukey, 2013. - 408 c.
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