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®OHJI OLIEHOYHBIX CPEJICTB JUIS ATTECTALIMM [0 OUCLIMIUIMHE
PABOYE TIPOTPAMME

(ITPUJIOXEHHUE K

MOJIYJISN)

«MATEPUAJIOBEJAEHUE»

OCHOBHOM  ITPO®ECCUOHAJIBHON

OBPA3OBATEJILHOM ITPOI'PAMMBI BBICILIEI'O OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1 2

1 PE3YJIbTATBI OCBOEHUA JUCHUIIJINHbI

Tabnuua 1 — Ilnanupyemble pe3yabTaTbl OOy4eHHS MO IUCIMILINHE, COOTHECEHHBIE C YCTAHOB-

JICHHBIMH MHAUKATOpaMH JOCTUKCHUA KOMHGTCHHI/Iﬁ

Pe3ynbrarel 00yueHus (BlageHusl, yMEHHUS

CHOHAJIBHOU nOes-
TEIBHOCTH;

Konu Nupukaropel
HAMMEHOBANIE OCTHIKEHHS Jucwummna Y 3HaHMS), COOTHECEHHBIE C KOMITETEHIIH-
P — B — SIMM/MHIUKATOPAMU JJOCTUKEHHS KOMITE-
TEHIIUU
3Hamuy:
- KJIacCH(PUKAIUIO SIEKTPOTEXHHUECKUX
MaTepualoB, 3aKOHOMEPHOCTH pPa3BUTHUSA
MIPOIIECCOB AJIEKTPONPOBOJHOCTH B IPO-
BOJHUKAX, MOJYNPOBOAHUKAX WU IUAJIEK-
TPUKaX, OCOOCHHOCTHU SIBJICHHUM IOJISIPU3a-
LMY B AUDJIEKTPUKaX U HAMarHM4UBaHUs B
MarHUTHBIX MaTepuanax:
- 3aKOHOMEPHOCTH PAa3BUTHUS NPOLIECCOB
cTapeHus, MpoO0s U IEPEKPBITUS TBEPIBIX,
OIIK-5.1: lemon- KUJKHX B Ta3000pa3HbIX JUAJICKTPUKOB, a
CTPUpPYET 3HAHUE TaK)Ke MEXaHU3MBbI BIIUSIHUS SKCILTyaTalu-
obnacteil mpume- OHHBIX (JaKTOPOB HA CBOMCTBA TUANEKTPU-
HEHHUS, CBOWCTB, YECKUX MaTepUajioB, 3HAUCHHE WX TEILUIO-
OIIK-5: Cnoco- | XapakTEepUCTUK H IIPOBOJHOCTU U pagUualliOHHOW CTOUKOCTH
OCH HCMOJB30- | METOJAOB  HCCJIe- MpU PEIICHUH 3a/lad MPOCKTUPOBAHUSA U
BaTb CBOMCTBA | IOBAaHUS KOH- AKCILTyaTaIluH JIEKTPOOOOPYIOBAHNUS;
KOHCTPYKIIMOH- | CTPYKIIMOHHBIX IneKTpoTexHic- | | BUJIBI U OCOOCHHOCTH HCIIOIb30BAHUS
HBIX 1 OJIEKTPO- | MATEPHANOB, BBI- | KOHCTPYK- PasIMMHOrO BUAA JMINEKTPUYECKHX KOH-
TEXHUYECKHUX OupaeT KOHCTPYK- LHOHHBIC MaTCDH- CTPYKLHUH 3J€KTPOOOOPYAOBAHNUS, BBIIOJI-
MarepuajioB B | IMOHHBIE MaTepH- AL HEHHBIX U3 MOJUMEPHBIX, HEOPTAHUUECKUX
pacyerax mapa- | il B COOTBET- 1 KOMITO3UIIMOHHBIX MaTePHUAJIOB;
(paznmen «Mare-
METPOB U PEXKHU- | CTBHH C Tpelye- - OCHOBHBIE HaIlPaBJICHUS Pa3BUTHUS DJIEK-
MOB  OOBEKTOB | MBIMU XapaKTepH- pHasoBeeHHe) TPOTEXHHUKU B OOJIACTH COBEPIICHCTBOBA-
npodeccuo- CTUKAMH JJII HC- HUS DJIEKTPOTEXHUYECKUX MaTEPHAIOB U
HaJbHOM  Jied- | IOJb30BAHHUS B MOBBIIICHHS Ha 3TOM OCHOBE HKCILTyaTallH-
TEITbHOCTH obmactu mpodec- OHHOW HaJIEKHOCTH, 0€30MMaCHOCTH U KO-

HOMHYHOCTH
00opyIoBaHus;
- CTPOEGHHME U OCHOBHBIE CBOWCTBA KOH-
CTPYKIIMOHHBIX M DJEKTPOTEXHHYECKUX
MaTepuasoB, MPUMEHSEMBIX PU PEMOHTE,
IKCIUTyaTallid M TEXHUYECKOM OOCITYXH-
BaHUU 00OPY/I0BaHMNS;

- CYIITHOCTH SIBJICHUM, IIPOUCXOISAIITUX B Ma-
TepHalax B YCIOBUAX IKCIUTyaTalluH U3JIe-
JIHM;

- COBpPEMEHHBIE CIIOCOOBI MOTYYCHHS MaTe-
pHATIOB M W3NIETUN U3 HUX C 3aJaHHBIMH
CBOMCTBaMH;

Ymems:

SJICKTPOSHECPICTUUCCKOT O
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- aHAJIN3MPOBATh CTPYKTYpy U CBOWCTBA
ANEKTPOTEXHUYECKUX U KOHCTPYKIIMOH-
HBIX MaTepUaJIoB;

- CTPOUTb AMATrPAMMBI COCTOSIHUS IBOMHBIX
CIUIABOB U J1aBaTh UM XapaKTEPUCTHKHY;

- UCIOJb30BaTh TEPMUUECKYIO U XUMHUKO-
MEXaHUYECKYI0 00pabOTKH JJIs OJTydEeHUs
TpeOyeMBIX CBOMCTB MaTEpUAJIOB,;

- UCIOJb30BATh METO/Ibl 00pabOTKHU MaTe-
pHaJIOB;

- IPUMEHATh HOBEHILINE JOCTHXKEHUS B 00-
JacTH MaTepuajoBeleHuss U 0o0paboTKu
MaTepHaloB;

- OIpeAEI AT OCHOBHBIE IIOKA3aTeNIN U Xa-
PaKTEpUCTUKU MPOBOAHUKOBBIX, OIYIPO-
BOJHMKOBBIX, MATHUTHBIX U JUAJIEKTpUUE-
CKUX MaTepHalloB;

- IPUMEHATh  (PU3MKO-MAaTEMaTUUYECKHM
anmnapar Npd peleHUH NpodeccuoHab-
HBIX 3a7a4 B 00JIaCTU AJIEKTPOTEXHUKU U
KOHCTPYKLIMOHHOTO MaTepUaJIOBEICHUS;
Braodemy:

- METO/IaMH UCIIOJIb30BaHUs OCHOBHBIX Me-
TaJVIMYECKUX U HEMETAJNINYECKUX MaTepHU-
aJIOB B DJIEKTPOTEXHUYECKOM IIPOU3BOJ-
CTBE€, & UMEHHO B 3JIEKTPUUYECKUX Malllu-
Hax, annaparax, CTaHIUAX U MOJACTaHIUAX;
- METOJIaMH aHallu3a U MOJEIUPOBAHMS
IEKTPUYECKUX LIENEN MPU PELIEHUH TPO-
(eccroHaIbHBIX 33J1a4 B 00JIaCTH 3JIEKTPO-
TEXHUKH M KOHCTPYKLIMOHHOIO MaTepua-
JIOBEJICHUSI.

2 MNEPEYEHb OHEHOYHBIX CPEACTB JJIS1 IOOTAIIHOI'O ®OPMUPOBAHUSA
PE3YJIBTATOB OCBOEHMS JUCHUILUIMHBI (TEKYIIUAHA KOHTPOJb) W
MNPOMEXYTOYHOM ATTECTALIUN

2.1. Jlnig oueHKH pe3yabTaTOB OCBOCHMSI THCIMIUIMHBI UCITOJIb3YFOTCS:

- OLICHOUYHBIE CPE/ICTBA TEKYILEr0 KOHTPOJISI yCIIEBaEMOCTH;

- OLIGHOYHBIE CPE/ICTBA JIJIsl IPOMEKYTOYHOM aTTECTAllUH 110 TUCIHUILIHHE.

2.2. K oLleHOUHBIM CpeACTBAM TEKYILETO KOHTPOJIS YCIIEBAEMOCTH OTHOCATCS:

- TECTOBBIE 33JaHMUS;

- 3a/1aHUS U KOHTPOJIbHBIE BOIIPOCHI [0 TeMaM J1ab0paTOPHBIX padoT.

- 3a1aHUs JUI1 KOHTPOJIBHOM PaOOTHI (ISl CTYJCHTOB 3a04HOM (popMBbI 00yUCHHS);
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2.3 K OIICHOUHBIM CpEeNICTBAM JJIsl IPOMEKYTOUHOM aTTEeCTalluy MO JUCLUIINHE, TPOBOAUMON
B (hopMe PK3aMeHa 3a4eTa, OTHOCATCS:
- IPOMEXYTOYHasl aTTecTalys B (popMe 3aueTa MpOXOJUT IO pe3yJbTaTaM MPOXOXKAECHUS BCeX

BHJOB TCKYLICTIO KOHTPOJIA YCIICBAEMOCTH.

3 OHEHOYHBIE CPEJCTBA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH

3.1 TecToBble 3aaHKs UCIIOIB3YIOTCS I OLIEHKU OCBOEHUS JUCLMILIMHBI CTYI€HTaMU OYHOMN
¢dopmbl 00yueHMsI: 3HAHUS OCHOBHBIX IOHATHH, CPEICTB M CIIOCOOOB OINpENENeHUsT MEXaHUYECKUX
CBOWCTB MaTepUaJIOB, BUJOB TEPMHUECKONW 00pabOTKH, MPUMEHEHUS YIIIEPOJUCTBIX U JIETMPOBAHHBIX
cTajei, YyryHOB, IIBETHBIX METAJUIOB U CIUIaBOB, METOJOB IOJIYYEHHs 3ar0TOBOK M CIIoco0OB 00Opa-
6otku neraneit. (Ilpunoxenue Ne 1).

3agaHus MO0 yKa3aHHBIM TEMaM MPEelyCMaTpUBAIOT BHIOOP MPABUIIBHOTO OTBETAa Ha MOCTABIICH-
HBI BONpPOC U3 Ipe/UlaraéMblX BapuaHTOB oTBeTa. Claya TecTa CUMTAETCsl YCHELIHbIM (OLEHKa «3a-
YTEHO»), €CJIU JaHbl IPABUIIbHBIE OTBETHI Ha 75% BOMPOCOB KaXA0I0 TECTA.

3.2 B [Ipunoxxeanu Ne 2 mpuBeAeHbI 3a1aHUS] B KOHTPOJIBHBIE BOIIPOCHI JJIsl IIPOBEIECHUS J1a0o0-
PaToOpHBIX paboT, MPEIyCMOTPEHHBIX paboyel MporpaMMoil TUCIUITIIUHBI.

OneHka pe3yabTaTOB BBINOJIHEHHS 3a/1laHUS Ha KaKJOW J1abopaTopHOil paboTe MpOu3BOAUTCS
P IPEJCTABICHNUHU CTYJIEHTOM OTYETa U Ha OCHOBAHUU OTBETOB CTYJI€HTa Ha Bonpockl. CTy/EeHT, ca-
MOCTOSITEIbHO BBIIIOJIHUBUINM 33aJJaHUE U MPOJEMOHCTPUPOBABILINI 3HaHHWE OTBETOB HA BOIPOCHI IO
Teme J1a0opaTopHOil paboThl, MOITyYaeT MO Pe3yIbTaTaM BHINOJIHEHUS JaOOpaTOPHON pabOTHI OLEHKY
«3aYTEHO» B COOTBETCTBUU C KPUTEPHUSIMHU, MPEICTaBIECHHBIMU B Ta0IuIE 2.

3.3 B [Ipunoxxennn Ne 3 mpuBeieHbI 3a1aHUsI [UII KOHTPOJIBHOM paboThl, 0POpPMIICHHEIE B BUJIE
KOHTPOJIbHBIX 3aJaHUIl. Pe3ynbTaThl KOHTPOIBHON pabOThI O3BOJISIOT OLIEHUTh YCIEIIHOCTh OCBOECHUS
CTYIGHTaMM TeM JUCHUILTUHBI. OlleHKa KOHTPOJIBHOM pabOThI ONpeNIeNsIeTcsl B COOTBETCTBUM C KpUTE-

pusMU, NpeaACTaABJIICHHBIMU B TaGJ’II/II_IC 2.

4 OIEHOYHBIE CPEJCTBA JJS IMPOMEXYTOUYHOH ATTECTAIIMM IIO
JUCHUIIJIMHE

4.4 TIpomesxyTouHas aTTecTanus B opMe 3aueTa IpOXOUT IO pe3yabTaTaM MIPOX0KICHHUS BCEX
BUJIOB TEKYIIETO KOHTPOJIS ycreBaeMOoCTH. KOHTpOJIBHBIE BOIPOCH! MO AMCIHUIUINHE, KOTOPBIE TPHU
HEe00XO0IMMOCTH (B cilyyae He MPOXOKIEHHUS 00yJarolMMCs BCEX BHJIOB TEKYIIETO0 KOHTPOJS) MOTYT
OBITh UCIOJIB30BAHBI I IPOMEKYTOUHON aTTeCTalluU, IPUBEACHBI B pUiIoxkeHun Ne 4.

OLIGHKa «3a4TCHO» BBICTABIIACTCA CTYACHTAM, IIOJTYYUBIINM.
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OBPA3OBATEJILHOM ITPOI'PAMMBI BBICILIEI'O OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1

«MATEPUAJIOBEJIEHUE»
OCHOBHOM  ITPO®ECCUOHAJIBHON

- TIOJIOKUTENIBHYIO OLIEHKY 110 Pe3yJIbTaTaM BhIMOJIHEHUS! KOHTPOJIBHOM paboThI (3a04Has popma

o0y4eHHs);

- IOJOXUTEIIbHYIO OCHKY I10 pE3YyJIbTaTaM BBIIIOJIHECHUSA W 3alllUThL J'Ia60paTOpHI)IX pa60T;

- IIOJIOKUTECJIIBHYIO OLICHKY I10 pE3yjibTaTaM TECCTUPOBAHMS.

Tabnuma 2 — Cuctema OleHOK ¥ KPUTEPUH BHICTABIICHHUS OIEHKH

M TOJIHOTA 3HAa-
HMIl B OTHOIIIE-
HHUH M3Y4YaeMbIX
00bEKTOB

HBIMH U Pa3pO3HEH-
HBIMH 3HAaHUAMH, KO-
TOpBIC HE MOXKET
HAYYHO- KOPPEKTHO
CBA3bIBATH MCKAY
c000ii (TOTBKO HEKO-
TOpBIC U3 KOTOPHIX
MOJKET CBA3bBIBATh
MEXTy cO00H)

MaJIbHBIM HaOOpOM
3HAHWM, HEOOXOIH-
MBIM JJII CHCTEM-
HOTO B3IJIsA/Ia HA U3Y-
YaeMBIA 00BEKT

Ha0OpPOM 3HaHUM,
JIOCTATOYHBIM IS
CHCTEMHOTI'O
B3rJIS/1a HA U3yYa-
€MbIil 00BEKT

Cucrema 2 3 4 5
OLIEHOK 0-50% 51-69% 70-84 % 85-100 %
«HEYI0BJIETBOPH- «y/OBJIETBOPH- «XOPOII0» «OTJIHYHO»
TeJLHO» TEJIbHO»
Kpureprn «He 3aYTEeHO» «3aYTEHO»
1 CucreMHOCTH OOJiamaeT yacTHY- OO0JtagaeT MUHU- OoOnagaer OO0J1agaeT moJHo-

TOW 3HAHUU U CH-
CTEMHBIM B3IJIAJIOM
Ha U3y4aeMbIid 00b-
eKT

2 PaGora ¢ uH-

He B cocTosnnu

MoskeT HailTh HEOO-

MoskeT HalTH,

MoskeT HaiiTH, cHu-

H3y4aeMoro siB-
JIeHUsl, MPo-
mecca, o0beKTa

BBIBOJIOB M3 UMECIO-
IIUXCS Yy HETO CBeJle-
HUH, B COCTOSHUH
MIPOAHATTN3UPOBATH
TOJIBKO HEKOTOPHIE
13 UMEIOIINXCS Y
HETO CBEJICHUMN

KOPPEKTHBIN aHAIN3
MIPEIOCTABICHHON
nH(pOpMaIuu

MaTHYCSCKHH U
Hay4HO KOPPEKT-
HBIM aHAJIN3
MPEI0CTaBICHHOU
WHPOPMAITUH, BO-
BJICKACT B MCCJIC-
JIOBaHKEC HOBBIC
peJeBaHTHBIC 3a-
J1ade JaHHBIC

opmanmei HaXOJIUTh HEOOXOIU- | XOAUMYIO HH(OpMa- | UHTEPIPETUPO- CTeMaTH3UpOBAaTh
MYI0 HHQOpPMAIUIO, | LHIO B paMKax I10- BaTh U CUCTEMa- HEOOXOJUMYIO HH-
7100 B COCTOSIHUM CTaBJICHHOM 3a7jadyll | TU3UPOBATh HEOO- | opmaruio, a
HaXOJIUTh OTIEIIbHbIE XOIOUMYIO HH(OpP- | TaKkKe BBISIBUTH HO-
(dparmMeHTH HHPOP- MAaIliIO B paMKaX | BBIE, JIOMOJIHUTEh-
MalHy B paMKax Io- MOCTaBJIEHHOH 3a- | HbIe UCTOUHUKHI
CTaBJICHHOW 3a1a4H Jadu UH(QOpMaLUK B
paMKax IocTaBJIeH-
HOM 3a7a4u
3.HayuHoe He moxet nenate B cocrositHum ocy- B cocrosinum ocy- | B cocrosiHum ocy-
OCMBIC/IEHUE HAy4YHO KOPPEKTHBIX | IECTBIISTH HAYYHO LIECTBIIATh CUCTE- | LIECTBJISTH CHCTE-

MaTHUYECKHH U
HAy4YHO-KOPPEKT-
HBI aHau3 npeno-
CTaBJICHHOM UH-
(dhopmariuu, BoBJe-
KaeT B MCCJIeJ0Ba-
HUE HOBBIE pelie-
BAHTHEIE ITOCTaB-
JIEHHOH 3ajJa4e
JIaHHBIE, TIpeIa-
raeT HOBBIC pa-
KYpPCHI TTOCTaBJICH-
HOM 3a7a4n

4. OcBoeHue
CTaHAAPTHLIX
aJITOPUTMOB pe-
IIeHns npogec-
CHOHAJILHBIX 3a-
aag

B coctosinum pemats
TOJILKO (hparMeHThI
MOCTaBJICHHOH 3a-
Jlaud B COOTBETCTBUH
C 3aJJaHHBIM QJITO-
PHUTMOM, HE OCBOMII

B cocTosinum pemars
MIOCTABJICHHBIE 3a-
Jlaud B COOTBETCTBUH
C 3aJIaHHBIM AJIrO-
pUTMOM

B cocrostauu pe-

1I1aTh MOCTABJICH-
HBIE 33JIa41 B CO-
OTBETCTBUHU C 3a-

JIAaHHBIM AJTOPHT-
MOM, TIOHHUMAET

He Tonbko BIagecT
AJITOPUTMOM U 110~
HHUMAECT €10 0C-
HOBBI, HO U IIpeajia-
TacT HOBBIC peIlC-
HUA B paMKax I10-
CTaBJICHHOH 3agadu
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«MATEPHAJIOBEJJEHUE»
OCHOBHOM  ITPO®ECCUOHAJIBHON

Cucrema
OLIEHOK

Kputepuun

2 3 4 5
0-50% 51-69% 70-84 % 85-100 %
«HEeyI0BJIeTBOPH- «y10BJIETBOPH- «X0poLIo» «OTIHYHO»
TeJbHO» TeJbHO»

«HE 3a4YTCHO»

«3aAYTCHO»

MPEIIOXKEHHBIHN al-
TOPHTM, JIOMyCKaeT
OIINOKHU

OCHOBBI IIPEJIO-
JKEHHOTO aJIro-
puUTMa
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5 CBEAEHUSA O ®OHAE OHEHOYHbBIX CPEJACTB U ET'O COI'JIACOBAHUHA
@DoH/T OIIEHOYHBIX CPEACTB JJIsl aTTECTAllMU MO AUCHUIUIMHE «MaTepuanioBeieHue» MpeiCcTaB-
nsieT co00il KOMIIOHEHT OCHOBHOM NMpoQecCHOHANBHON 00pa30BaTeIbHOM MTPOrpaMMBbl OakanaBpuaTa 1o
HanpapieHU0 ToAroToBKU 13.03.02 DnekTposHepreTuka 1 JIEKTPOTEXHUKA.

@DOH/T OIICHOYHBIX CPEICTB PACCMOTPEH M OJJOOPEH Ha 3acenaHuu Kadeapbl MHKIMHUPUHTA TEX-

HoJIorHYecKoro obopyaosanus (mporokoa Ne 3 ot 21.04.2022 r.).

3aBenyromuii kadeapoit Z G 1O0.A. ®darbixos

DoHJ OLICHOYHBIX CpCACTB pPAaCCMOTPCH H 0)106peH Ha 3aCccaaHnu Ka(be,[[pbl OHCPICTHKH

(nmpotokon Ne 4 ot 29.03.2022 1.)

B

3aBenyromuii kapeapoit I B.®. beneit
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[punoxenne Ne 1
TECTOBBIE 3AJIAHUSA
BapuanTt Ne 1
1 Kpucraminueckoe CTpOSHHE BELIECTBA XapaKTEPU3yeTCs:
1) naybHUM MOPSIIKOM B PACTIONOKEHHU aTOMOB;
2) OMIKHUM TIOPSIIKOM B PACIIONIOKESHUU aTOMOB,
3) HanMYMeM TeMITepaTyphbl ITABICHUS;

4) aHM30TpONHEl BEKTOPHBIX CBOMCTB.

2 JIuneiHbIM 1e(eKTOM KPUCTAIUTUIECKON PEIIETKH Ha3bIBACTCS
1) BakaHcuu;

2) TpEUINHBI,

3) rpaHHUIIBI 3epeH;

4) TUCITOKAIUH.

3 BakaHcus B KpUCTAJUIMUECKOH PEIETKE -
1) ocHOBHOI1 aTOM B MEKI0Y3JIMU PELIETKH;
2) OTCYTCTBHE aTOMa B y3JI€ PCIICTKH;

3) 4yKEepOJIHBII aTOM B y3JI€ PEIIETKHY;

4) uyXepOAHBIN aTOM B MEXI0Y3JIHH PEIIETKH.

4 VIHnexchl B KyOMYECKOU PEIIETKE COOTBETCTBYIOT KpUCTAILIOTpaduyecKas TNIOCKOCTh apaiyiesib-
Has yz,?

1) (100),

2) (101);

3) (010);

4) (001).

5 CBOICTBO METAIUIOB, KOTOPOE TAPAHTHPYET UX COMPOTHBILIEMOCTh Ta30BOM KOPPO3HMHU TPH YBEIHU-
YEHUH TEMITEPaTypPhl, HA3bIBACTCH ...

1) TermnocToNKOCThIO;

2) KapoIPOYHOCTHIO

3) BEIHOCIHBOCTHIO;

4) 5kapOCTONKOCTBIO.
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6 CBoIiCTBO MaTepuaa, CIIOCOOCTBYIOIIEE COMPOTHUBIICHUIO JCHCTBYSI BHEIIHUX CHJI, HA3BIBACTCS
1) BSI3KOCTBIO;

2) TBEPIOCTHIO;

3) MPOYHOCTHIO;

4) TIaCTHYHOCTBIO.

7. Ungentop ucmnoisb3yeTcs ais onpeaeneHus teepaoctu no Poksemty (C) -
1) cranbHO# 3aKallCHHBIN MAPHUK;

2) yeThIpexXTpaHHasl aiMa3Has MUPaMU/Ia;

3) anmMa3HBIi KOHYC;

4) craibHON KOHYC.

8 [To XUMHUYECKOMY COCTaBY CTaJIH JIEJISITCS HA ...
1) xunsuye U CHOKOWHBIE,

2) yriepouCThIC U JIETUPOBAHHBIE;

3) KaueCTBEHHBIC U OOBIYHOTO KaUeCTBa;

4) KOHCTPYKLMOHHBIE 1 HUHCTPYMEHTAJIbHBIE.

9 bykBa «A» B KOHIIe MapK{ 03HAYaeT, YTO CTab ...
1) BEICOKOKaYECTBEHHAS,

2) Ka4eCTBEHHAS;

3) OOBIKHOBEHHOTO KaueCTBa;

4) HekayecTBEHHasI.

10 B cepom uyryHne rpadu HaxoauTcs B Gopme .. ..
1) nyacTUHOK;

2) XJIOTIHEB;

3) JIeTecTOUKOB;

4) mapooOpa3HbIH.

11 TBepasblii pacTBOp BHEAPEHHUS YIiepoja B Y->KeIe30 Ha3bIBAeTCs
1) aycTenurowm;
2) IEMCHTHTOM;

3) mepauToMm;
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4) dpeppurom.

12 DBTekTHKa -

1) TBepblii coCcTaB ONMPEEICHHOTO COCTABA;

2) cMech JKUJIKOU 1 TBepAoH (asbl;

3) cMmech ABYyX (a3 00pa3yromuXcs B pe3yIbTaTe 0JTHOBPEMEHHON KPUCTALTU3AIMH U3 )KUIKOTO
pactBopa;

4) XUMHUYECKOE COCTMHCHUE.

13 BoJBIIMHCTBO JICTUPYIONIUX JIEMEHTOB. ..
1) He BIUAIOT HA IPOKATMBAEMOCTb;

2) yMEHBIIAIOT MPOKAJINBAEMOCTb;

3) yBEIMYMBAIOT MMPOKATUBAEMOCTb;

4) 00pa30BBIBAIOT KapOUIbI.

14 HanGombIIyro 31eKTPOIPOBOJHOCTh UMEET ...
1) amomuHMi;

2) 5Kene3o;

3) HUKEb;

4) menp.

15 TIpouecc TepMuyeckoit 00pabOTKH, COCTOSIIINN U3 OCHOBHBIX OIEpaluii HarpeBa 0 olpeie-
NEHHOM TeMIepaTyphbl, BBIIEPKKU U OBICTPOTO OXJIAKICHHUS, HA3bIBACTCS

1) oTxwur;

2) HOpMaM3anus;

3) 3akaika,

4) otmyck

Bapuant Ne 2
1 KoMno3uIIMOHHBIMU MaTepHalibl Ha3bIBAIOTCA ...
1) MaTepuanbl, COCTOSIIUE U3 PA3INYHBIX TOJIMMEPOB;
2) MaTepualbl, B COCTaB KOTOPBIX BXOJST CHIIBHO Pa3IMYalOLIMecs 10 CBOMCTBAM HEPaCTBOPH-

MBIE IPYT B Ipyre KOMIIOHEHTHI, Pa3cIICHHbIE IPKO BBIPAKEHHON IT'PaHULICH;
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3) Marepuaibl, MAKPOMOJIEKYJIBI KOTOPBIX COCTOSIT M3 HEOPTaHWYECKHUX 3JIEMEHTOB, COUYETAI0-
LIMECs C OPraHUYECKUMHU paluKallaMu;
4) MaTepHalibl, COCTOSIINE U3 KOMIIOHEHTOB, OJIMH U3 KOTOPBIX PACTBOPSETCS B IPYTOM B IIPO-

OeCCC SKCILTyaTalluu.

2 CH0ouCTBIH TIACTUK HAa OCHOBE (heHOI0(POPMATBIACTHAHON CMOIBI ¢ OyMa)KHBIM HAIlOJTHUTE-
JIeM Ha3bIBaeTCH ...

1) cTEeKII0BOJIOKHO;

2) TeTHHAKC;

3) ACIL;

4) TeKCTOJIHT.

3 KoMmo3uImoHHBINA MaTepuai, KOTOPBIH MPUMEHSIOT JJIsl U3TOTOBJICHUS! YCTPOUCTB, paboTaro-
LIUX B MOJIIX CBEPXBBICOKHUX YACTOT

1) TexcrosuT;

2) ¢roporutact-3;

3) ¢roporutacr-4;

4) acOOTEKCTOJHT.

4 ]1n1st M3roTOBJICHHUSI TETHHAKCA UCTIONB3YIOTCS .. .. ... CMOJIBI
1) penonodopmanbaeruaseie;

2) STIOKCHJTHBIC;

3) monudupHsIe;

4) KpeMHUITOPraHUYECKHE.

5 JlucniepcHO-yMpoOYHsAEMbIe KOMITO3UIIMOHHBIC MaTepHalibl HA METAJUIMYECKOW OCHOBE TOJY-
YalorT ...

1) MeTo10M IOPOIIKOBOM METaJTyprUeii;

2) SKCTpy3HUeH;

3) MeTo10M 00pabOTKH JaBICHUEM;

4) TUThEeM MO/ JaBICHHUEM.

6 TepMOHHaCTI/I‘-IHBIC MMOJIMMEPBI MPH MOBLINICHUN TCMIICPATYPHI ....

1) ropsit, 0OyrIMBarOTCS, pa3iararoTcs;
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2) pa3MAT4arOTCs, TUIABSITCS,
3) KpUCTALTU3YIOTCS,

4) IepexoiT B CTEKII000pa3HOe COCTOSHHE.

7 TepMOpeaKTUBHBIC TIOJIMMEPHI ITPH TTOBHIIIICHAH TEMITEPATYPHI .. ..
1) ropst, 00yIIIMBAIOTCS, pa3aratoTCs;

2) pa3MsAT4aroTCs, MIaBSITCS;

3) KpPUCTALTU3YIOTCS,

4) IepexoiiT B CTEKJI000pa3HOE COCTOSHHE.

8 TepmorutacTHUHBIE TOIMMEPBI XapaKTEPU3YIOTCS:
1) BBICOKO# TUIACTUYHOCTBIO;

2) ceT4aTbIM CTPOECHUEM;

3) BBICOKOM HarpeBOCTONKOCTbIO;

4) BBICOKOH ITPOYHOCTBIO.

9 AreHTOM ByJIKaHH3AIMH KayIyKOB SIBIISICTCS. . .
1) mem;

2) cepa;

3) caxa;

4) KaoJIMH.

10 /1511 noBBIILIEHUS TPOYHOCTH U U3HOCOCTOMKOCTH B COCTaB PE3UH BBOJAT ...
1) nnactugukaropsr;

2) HaTIOJTHUTEIIH,

3) cTabMIM3aTOpPHI;

4) pereHeparopsl.

11 BemiectBa, 3aMeUISIFOIIIME TTPOIIECCH CTAPEHUS B Pe3MHAX, HA3bIBAIOTCHL. . ..
1) anTHOKCHUITAHTAMU;

2) ByJKaHU3aTOPaAMHU,

3) mnactudukaropamy,

4) HaMOJTHUTESIMHU.
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12 JIns 3a1MTHI IJIACTMACC OT U3 CTAPEHUS B MIX COCTaB BBOJIAT . ...
1) orBepauteny;

2) cTabMIM3aTOPHI;

3) mnacTu(UKaTOPHI;

4) HaNOJIHUTEIIH.

13 IInacTMaccaMy Ha3BIBAKOTC .. ..

1) UCKYCCTBEHHBIH MaTepHaj Ha OCHOBE IMOJHUMEPHBIX CBS3YIOIIMX, CIIOCOOHBIN IIPH HAarpeBe
IOJT JJABJICHUEM NIPHHUMATH 33JaHHYI0 (DOPMY M COXPAHSATH €¢;

2) BENIECTBO MOJyYEHHOE PE3yJIbTaTe PEAKIIUU TOJTUMEPHU3AIIHH;

3) BelecTBa ¢ BBICOKOW MacCOi MOJICKYJIbI, KOTOPOE COCTOMT U3 OOJIBIIIOTO YHCIIa 3BCHBEB;

4) NIpUPOAHBIC NJIIK UCKYCCTBCHHBIC BCILICCTBA, 06.]'[3.,[[21}01]_[1/16 BBICOKOH MJIACTUYHOCTBIO.

14 Bricokast HarpeBOCTOMKOCTh KPEMHUMOPraHUYECKUX TOJUMEPOB OOBACHSAETCS:
1) BBICOKOIi TeMIIepaTypoil IIaBiIeHHsS

2) IpoYHOCTHIO CBsi3u Si— H

3) obpa3zoBaHHEM Ha U3 MOBEPXHOCTHU 3aIIUTHON TIEHKH SiO

4) nmpouyHoCThIO CBsi3H Si— O

15 Merannokap0OoH — 3T0:

1) MONEKYJISIPHBIN KPUCTAII, COCTOSAIINN U3 QYIIIIEPEHOB;

2) ¢ynnepeH, B KOTOPOM YacThb aTOMOB YIJIEpo/ia 3aMelleHa aTOMaMH MeTallia;

3) yraeposHas HAaHOTpYOKa 3alOJIHEHHAs! METAIJIOM,;

4) OHHOH.

Bapuant Ne 3

1 ®opmoBOUYHAs CMECh MOBBINIEHHOTO KA4eCTBa, U3 KOTOPOI BBHITIOIHSIOT MOBEPXHOCTH (DOPMBI
U KOTOpasi CONPUKACACTCS C PACIIaBICHHBIM METAJUIOM, HAa3bIBAETCS:

1) 00JIMIIOBOYHOM;

2) CTEep)KHEBOU;

3) enuHOM;

4) HaMOJTHUTEJIEM.

2 CBOMCTBO CMECH HE TUIABUTHCS U HE CIIEKATHCS MO/ ACHCTBUEM 3aJIUTOTO B (hopMy MeTaiia u

He 00pa30BBIBATh NMPHUTapa Ha3bIBACTCS:
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1) m1acTU4YHOCTBIO;
2) OTHEYIOPHOCTHIO;
3) MPOYHOCTHIO;

4) MONTOBEYHOCTHIO.

3 Cuctema KaHaJOB, Yepe3 KOTOPBIE pacIlIaBICeHHBIN METalI OMAaeT B MOJIOCTh, HA3bIBACTCS:
1) nuTHUKOBas cUCTEMa,

2) CTOSIK;

3) INTHUKOBAs YaIla;

4) BbIIOP.

4 J11s NOJTy4eHUsI OTBEPCTUH B OTIIMBKE UCTIOIB3YETCS:
1) crepxHu;

2) CTOSIKH;

3) BBITIOPHI;

4) TUTHUKH.

5 Ilpucniocobenus sl YIJIOTHEHUSI CMECH TIPH JINThE HA3bIBAETCSI:
1) rpamOoBKH;

2) YIUIOTHUTEIH;

3) Memranku;

4) 6oiiku.

6 OOpaboTKa AaBIE€HHEM OCHOBAHA Ha ........ MATEPHAJIOB?
1) npounocTy;
2) TUTaCTHYHOCTH;

3) ynpyroctu;

4) TBEpIOCTH.

7 O6opynoBanue, Ha KOTOPOM TIPOBOJIUTCS THOKA, BRIPYOKa .. ..
1) MomnoTHI;

2) BOJIKH;

3) mITaMIIbI;

4) BOJIOKH.
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8 YnpouHeHre METaUIOB | CIUIABOB MPH IJIACTUYECKOH eopManuy Ha3bIBAETC:
1) naker;

2) CKOJIbXKEHUE;

3) OXpyM4YHBaHUE;

4) pexkpucTauIn3anus.

9 Ipu mtactTryeckoi AedopManuy MIOTHOCTh AUCIOKALMH ...
1) ymenblaeTcs;

2) yBEJINYUBAETCS;

3) He u3MeHsercs;

4) CHa4dalla yBCJIIMYUBACTCA, [IOTOM YMCHBIACTCA.

10 ®opma morepeyHoro CeueHHst TPOKATHOTO U3IETIHS Ha3bIBACTCS ...
1) xanmuGpom;

2) COPTaMEHTOM;

3) crienuanbHBINA POKATOM,;

4) nmpodunem.

11 OcHOBHOI HHCTPYMEHT NPH BOJIOYEHUH - ITO
1) marpuna;

2) yHCOH;

3) mrram;

4) BOJIOK.

12 TlomocTr 1UIs AWITHETO METAJlIa B BEPXHUX M HWKHUX YACTSX TPU Topsyeil o0paboTke 1aB-
JICHUEM, Ha3bIBAIOTCSI:

1) monoctsamu;

2) pyYbsMU;

3) xkaHaBKaMH;

4) yrnyOneHusMH.

13 B Hacrosiiee BpeMsi BUHTHI, 00T, 3aKJICTIKA U3TOTaBINBAIOTCS .
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1) xoBKoOI1;
2) BOJIOYCHUEM;
3) mpeccoBaHueEM;

4) XOJIOHOM BBICAIKOA.

14 Tepmuueckass 00pabOTKa, MPOBOAMMAS ISl YMEHBUICHUSI HANpsHKEHUS Mociie 00paboTKU

JaBIICHHEM, Ha3bIBACTCA ...
1) muPy3nOHHBIM OTKHUTOM;
2) TIOJIHBIA OTXKUTOM;
3) HETIOJHBIN OTKUT;

4) pekpuCTaUTM3alUCH.

15 Ipouecc noay4eHust Hepa3bEMHBIX COSAMHEHUN ITyTEM YCTaHOBIICHHSI MEKATOMHBIX CBSI3EH
MEKIy CBapUBAaECMBIMH MTOBEPXHOCTSIMHU TPH UX HArpeBe, IJIACTHYECKOM Je(OPMUPOBAHUU HIIH COB-
MECTHOM JICHCTBUHU TOTO M JJPYrOr0 BMECTE HA3hIBACTCS:

1) cBapkoi;

2) KOBKOIf;

3) 3akankoi

4) TOpLIOBKOM.
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[punoxenne Ne 2

THUITOBBIE 3ATAHUA 1 KOHTPOJIBHBIE BOITPOCHI
IT1O IABOPATOPHBIM PABOTAM

JlaboparopHas pabota Ne 1. Onpenenenre TBEpIOCTH METAIOB U CILJIABOB

3ananue no nabopaTopHoil paboTe: OCBOMTH METOJHMKY ONPENEICHUsI TBEPAOCTH U MPOBECTH
3aMepsl Ha oOpasnax no meronam bpunemns, Poksemna, Bukkepca, cpaBHUTh JOCTOMHCTBA U HEJO-
CTaTKHU Ka)JI0T0 METOJa.

KoHTpoJIbHBIE BOIIPOCHL:

1. JInst uero HEOOXOAMMO 3HATh KOJIMYECTBEHHBIE TIOKA3aTENT MEXaHUUECKHX CBOUCTB MaTepHaioB?

2. Yto0 TaKkoe TBepIOCTh MaTepUaioB?

3. Kakue mero/ipl Ha3bIBAIOT MPSIMBIMUA U KOCBEHHBIMH?

4. ITo mpuHIMTIAM KITaCCU(DUIIUPYIOTCSI METOIBI OTIPEICIICHUS TBEPAOCTH?

5. Kak onpenensiercst u 0003HauaeTcs TBEpAOCTh, I3MEPEHHAs MeToIoM bprnerst?

6. Kak onpenensercs 1 0003HavaeTcsi TBEPOCTh, U3MEpeHHas MeTosioM Bukkepca?

7. Kax onpezernsercs 1 0003Ha4aeTcst TBEPAOCTh, U3MEpeHHast MeToZioM Poksernia?

8. HazoBuTe XapakTepUCTHKH MPOYHOCTH METAJLIA.

9. Kaknm cmoco60M MOXKHO M3MEPHUTH TBEPIOCTh MaTepHaia JETalli MOcie XUMHKO-TepMUYe-

CKOH O6pa6OTKI/I, n3 Ij1acTMaccC, U3 IBECTHBIX MCTAJIJIOB U CILUIaBOB?

JlaGoparopHas pa6ota Ne 2. M3yueHue MUKpOCTPYKTYpPBI YIIIEPOIUCTHIX CTajIeii B pABHOBECHOM

COCTOSIHHH

3amanue Mo J1abopaTOpHON paboTe: U3YYUTh MUKPOCTPYKTYPBI JOIBTEKTOUAHBIX, IBTEKTOU]I-
HBIX U 3a9BTEKTOUJIHBIX YIJIEPOAUCTBIX CTAJIEH, ONPEACIIUTh BIUSHUE KOJIMYECTBA yIiepoJia Ha MexXa-
HHUYECKHE CBOWCTBA CTAJIH.

KoHTpoIibHBIE BOITPOCHI:
Kaxkue cocraBnstoiine xene30yriepoaucTbiX CIUIABOB Bbl 3HAETE?
Uro takoe ctans? Kak KIacCUpUITUPYIOTCS CTaau B 3aBUCHMOCTH OT COAEp X aHus yriaepoaa?
Kaxkue cranm Ha3pIBalOTCS YIIIEpOAUCTHIMU?
[To xakuM mpu3HaKaM KIaCCUMUIUPYIOTCS YTIAEPOIUCTHIE CTaIN?
Kak MapkupyroTcst yriepoaucTbie CTalu 00OIYHOTO KayecTBa?

Kak knmaccuduuupyroTcst KauecTBEHHBIE YTIIIEPOAUCTHIE CTATH?

N o g s~ w D e

Kak MapkupyroTcsi KaueCTBEHHbIE KOHCTPYKIIMOHHBIE CTaIN?
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8. Kak knaccu(puuupyroTcs yriepoaucThie CTaay OOBIYHOTO KauecTBa Mo Ccrocoly pacKucie-
HUs?

9. Kakwue yrnepoaucTsie cTalld Ha3bIBAIOT 3a3BTEKTONIHBIMU?

10. ®eppur u nepiut — $has3bl WK CTPYKTYPHI?

11. Haiinure Ha nuarpamme Fe - FesC nuHumM mukBHIyca U comumyca.

JlaboparopHas pabota Ne 3. M3yueHrne MUKPOCTPYKTYPbl YyT'YHOB B paBHOBECHOM COCTOSIHUU

3ananue no 1adopaTopHOl paboTe: U3YUYUTh MUKPOCTPYKTYPY TI'paUTU3UPOBAHHBIX YYT'YHOB.
KoHTpoJIbHBIE BOIIPOCHL:

Kakumu cBoiicTBa UMEIOT YyTyHBI?

Kakue uyrynsl oTHOCSTCS K TpadUTU3UPOBAHHBIM?

Kakyro popmy rpacdura umMeroT cepbie, BRICOKOMPOYHbIE M KOBKHE UyT'YHBI?

Kakue gakTopsl BIUSIOT HA CTPYKTYPY TpadUTH3HPOBAHHBIX YyT'YHOB?

Urto uzyuaercs mo nuarpamme Maypepa?

Kak Bnusier dopma rpacdura Ha cBONCTBA UYT'YHOB?

Kak Bnusier MeTamudeckas OCHOBa Ha CBOMCTBa rpaUTU3UPOBAHHBIX UYT'YHOB?

Kak mapkupyrotcs rpauTU3HpOBaHHBIE YYT'YHBI?

© 00 N o OB~ w N e

Kakue uyryHnsl noaBeprarorcs TepMHuecKoil 00paboTke?
10 Kakoii Tepmuyeckoil 00paboTKe MOABEPratoTCs UyTyHbI?

11 T'ne npumeHstoTCs TpapUTU3NPOBAHHBIE YYTyHBI?

JlaboparopHas pabora Ne 4. Bnusinue repmuueckoit 00pab0TKH Ha MUKPOCTPYKTYPY U CBOMCTBa

YIJIEPOJMCTHIX CTajen

3ananue no 1a0opaTOpHOI paboTe: U3YUYNTh METO/IbI 3aKAJIKH B Pa3IMYHBIX OXJIAXKAIOIINX Cpe-
JlaX ¥ OTIYCKH Ha IPUMEpE CTamu Y 8.

KoHTpoIibHBIE BOITPOCHI:

1.Yro Ttakoe Tepmuueckas oopadborka?

2.Uro Takoe 3akanka? CriocoObl 3aKajIK T03BTEKTOMAHOM U 3a9BTEKTOUTHOM CTaJIH.

3. 1715t wero mpuMeHsieTcs 3aKanka?

4.YeM 0TIIMYAETCS OTXKUT OT 3aKaJIKH?

5.Kakue cTpyKTypbl MOXKHO MOJIYYUTh IOCIIE 3aKATIKU?

6.UeM oTanuaercs OTIYCK OT CTapeHUs?

7.Yt1o0 Takoe oTmmyck?

8.Bunp! otmycka.
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9.Kakue cTpyKTypbl MOXKHO TOJIYYUTh B pE3ybTaTe OTIycKa?

10. Yto Takoe mapTeHCHUT?

11. Mo>kHO i MPOBOJAUTH OTXKHT 1-r0 poxa 1) BeIlie TeMrepaTypsl (a30BbIX MPEeBpaIeHui; 2)
HUKE TeMIlepaTypbl (a30BbIX IPEBpaICHU?

12 Yem MOJTHBIN OTHKUT OTIMYATCS OT HEMOJIHOTO?

13 Kakas cTpykTypa Oojee cTabuibHA: IEPIIUT, COPOUT, TPOCTUT?

JlaGopaTtopHas padota Ne 5. MI3yueHue CTpyKTyphl M CBOMCTB JISTUPOBAHHBIX CTajIei

3anmanue 1o 1abopaTopHOM paboTe: H3yYUTh MUKPOCTPYKTYPHI 00pa3IoB pa3INdHbIX BUIOB Jie-
TUPOBAaHHBIX CTAJIEH U BIUSHUE JIETUPYIOIIUX 3JIEMEHTOB HAa UX CBOMCTBA.

KoHTposbHbIE BOIPOCHI:

1 Kakue cranu Ha3bIBatOT JIETMPOBAHHBIMU?

2 Kaxkoe BiIMsiHHE OKa3bIBAIOT JIETUPYIOIIME AIEMEHTHI Ha CBOIMCTBA CTaIM?

3 o kKakuM IpU3HAKaM KIaCCU(PHUIMPYIOTCS JISTUPOBAHHBIC CTAH?

4 Kaxue smeMeHTbI 00ecreunBaoT KOPPO3UOHHYIO CTOMKOCTh JIETHPOBAaHHbIE CTAIN?

5 Kak cTanu OTHOCATCS K CTaJIIM IPEBBILIEHHOMN NPOKaIMBaeMOCTn?

6 Kaxue cranyu Ha3bIBAIOTCS KAPOIPOUHBIMU?

7 KakuMu sKcIiTyaTalliOHHBIMU CBOMCTBaMHU JI0JKHA 00J71aAaTh MPY>KUHHBIE U IIAPUKOIO NI
HUKOBBIE CTaIH?

8 Kaxkue cranm oTHOCATCS K MAarHUTOMSTKUM Matepuaiam?

9 B cocrouT cnenuuka TEPMUIECKON 00paOOTKHU JISTHPOBAHHBIX MHCTPYMEHTAIBHBIX CTa-

Jnen?

ﬂa6opaTopHas[ pa60Ta Ne 6. MI/IKpoaHaJ'H/B OBCTHBIX MCTAJIJIOB U CIIJIABOB

3ananne o 1abopaTOpHOH paboTe: H3yIUTh MUKPOCTPYKTYPHI IIBETHBIX CIUTABOB M CBSI3b MHK-
POCTPYKTYPBI C UX CBOMCTBaMHU.

KoHTposbHbIe BOIPOCH:

1 Vxkaxure 0061acTb MpUMEHEHUS JaTyHel, OpOH3, aTIOMUHHEBHIX U TUTAHOBBIX
CILIaBOB?

2 Kak MapKupyroTcs JIaTyHu?

3 U3 KakuX CTPYKTYPHBIX COCTABJISIFOIIUX COCTOST JIaTyHU?

4 Kak MapKupyroTcs OpoH3b1?

5 Kakue CTpyKTypHBIE COCTaBIISIONINE BXOIAT B COCTAB OJIOBIHUCTBHIX, ATFOMUHUEBBIX U Oe-

PUJUTHEBBIX OpOH3?
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6 Kak MapkupyroTcs aqtOMUHUEBBIE CIJIaBbI?

7 Kakue cTpyKTypHBIE COCTABISIONINE BXOIAT B COCTAB 1e(hOPMHUPYEMBIX U
JINTEHHBIX ATFOMUHHUEBBIX CILIaBOB?

8 O0bsicHUTE, KaK OCYHIECTBIIIETCS TEPMUUECKOE YIPOUHEHHE aTFOMUHUEBBIX

neGopMUPYEMBIX CILITaBOB?

9 Kak Bnusier MoguGHUKaIMs Ha CTPYKTYPY JIUTEHHOT0 aIFOMUHUEBOTO CIIaBa-CUIyMUHA?

JlaGopaTtopHas padota Ne 7. M3roToBieHre OTIIMBKU B pa30BOM MecYaHOM JTUTeHHON dhopme 3a-

JaHue 10 JabopaTopHOi paboTe: U3yUNUTh METOIMKY U3TOTOBJICHHS OTJIUBKH B Pa30BOM MECYAHOU JIH-
TelHo# popme.

KoHTponbHbIE BONIPOCHI:

1 Kak noapazaensitorcsi pOpMOBOUYHBIE cMecH?

2 Yto Takoe MoJeNb?

3 IloueMy MozeIb NeNatoT OOJBIIE OTIUBKU?

4 Jlnsa gero B popMe yCTaHABIMBAIOT CTEPKHU?

5 Uro Takoe pazoas necyaHas popma?

6 Yro mpejicraBuseT cOOON TUTHUKOBASI CUCTEMA | ISl YETO OHA CITYXKHUT?

7 W3 KakuX 2JIEMEHTOB COCTOHT JIMTHUKOBASI cucTeMa?

8 Jlist yero nenatoT B popme BbIop?

9 B uem cOCTOUT POJIb OTHEYIIOPHOM Kpacku?

JlaGopaTtopHas pabota Ne 8. M3yueHue u pacder oneparuii JMCTOBON IITAMIIOBKA

3aganue 1o J1abopaTopHON paboTe: U3YUYUTH OINEpallMH JUCTOBON IITAaMIIOBKU, PACCUUTATh €€
IapaMeTpBl.

KoHTpoIibHBIE BOITPOCHI:

1 B uewm 3axitoyaercs CyIIHOCTb JUCTOBOW IITAMIIOBKH?

2 Kakue onepanuu ocyuiecTBISIOTCS MPH JUCTOBON IITaMITIOBKE?

3 Kakoe o0opynoBaHue UCTIOIB3YETCS MPH JTUCTOBOM IITaMITOBKE?

4 Pacckaxure 00  ycTpoilcTBe M mpuHIMIE  paboThl  IITAMIOB  MPOCTOrO,
IIOCJIE0BATENIBHOTO U COBMELIEHHOTO JCUCTBUS.

5 Kakue TexHomornyeckue MeporpusTHs IPUMEHSIOTCA [T YCTPaHEHH s HaKJIeNa Py JIUCTOBOM

ITAMIIOBKE?

JlaGopaTtopHnast pabota Ne 9. KoHTakTHBIE BUBI CBapKH. PyuHas qyroBas cBapka.
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3ananue o 1abopatopHoi paboTe: U3y4UTh 000PYAOBAHUE H TEXHOIOTHIO AJICKTPOKOHTAKTHOM
U JyrOBOM CBapKHu.

KoHTponbHbIE BONIPOCHI:

OO6acTh MPUMEHEHHSI KOHTAKTHON TOUYEYHOUN CBapKH.

1 Ha ocHOBaHMHU KaKuX MAapaMETPOB MPOU3BOJUTCS BHIOOP TEXHOIOTUYECKUX PEKUMOB TO-
YEYHOU KOHTAKTHOM CBapKu?

2 Kakue GakTopsl MOTYT MOBJIHUATH Ha IPOYHOCTh TOYKU MPU KOHTAKTHOH cBapke?

3 HazoBure criocoObl MOBBIIIEHUS TPOU3BOIUTEILHOCTH TOUEYHON CBAPKHU.

4 Kak BiusieT BpeMs CBapKH U CHJIa CBAPOYHOT0 TOKA HAa IPOYHOCTh CBAPHOI'O COEUHEHUS
IIpY KOHTAKTHOM TOYEeYHOU cBapKe?

KoHTponbHbIE BONIPOCHI:

1 KpaTko onummmre CyuHoCThb Mpolecca pyuyHO TyroBoil CBapKH IUIABSIIUMCS JIEKTPOIOM.

2 Ilo kakuM NMPU3HAKOM KIIACCUDUIIUPYIOTCS SIECKTPOIBI?

3 Yro Takoe KO3 PHUIUEHT HATLTABKH?

4 HazoBuTe peKUMBI pyYHOIl IyroBOii cBapKu?

5 Ha ocHOBaHMM KaKUX MMapaMeTpOB MPOU3BOAUTCS BHIOOP PEKUMOB PYYHOU JYrOBOM CBapKu?

6 Kakoii mops/10k cBapKy MPUMEHSETCS C LIEIbI0 CHUYKEHUS CBAPOUYHBIX JieopMaliii B CBAPHOM
COETMHEHUU?

7 Kakue oCHOBHbIE TIPaBHIIa TEXHUKU OE30MACHOCTH HEOOXOIUMO COOI0IaTh TP PYUHOH dy-

roBOM cBapke?

JlaboparopHas padota Ne 10. M3yueHne TEXHOIOTHISCKIX BO3MOKHOCTEH TOKAPHBIX (pe3ep-

HBIX, CBEPJIWIBHBIX CTAHKOB.
3ananue 1o 1abopaTopHOil paboTe: U3ydnuTh 000PYIOBaHUE U TEXHOJIOTHIO PaOOThI HA TOKAPHO-
BUHTOPE3HBIX, PPE3EPHBIX U CBEPIIUIIHLHBIX CTAHKAX.
1 B yewm 3akiroyaroTcs mpoliecc TOUeHUsl Ha TOKAPHOM CTaHKe?
Kaxue nBukeHus py TOYEHHUH SIBIISIOTCS TJIABHBIMU, a KAKUE BCIIOMOTaTEIbHBIMU ?
B yem Ha3zHaueHue 3agHel 6a0kM TOKApHOTO CTaHKa?
[TpunHnmn paboThl CaMOLIEHTPUPYIOIIETO MaTPOHA.

HazoBuTe 0OCHOBHBIE THUIIBI TOKApPHBIX CTAHKOB.

o O A oWDN

Ha3naueHue aroHeTa.
7 Kaxk OIIPCACIISACTCA T. J'IY6I/IH8. pe3aHu, 4aCTOTAa BpAllICHUA IIIIUMHACIIA, CKOPOCTh PE3aHud,
BCJIMYHHA TOAa4YU IMpu TOYCHUHN?

8 Kak nmpousBoasT 06paboTKy KOHYCHBIX TTOBEPXHOCTEH?



®OHJ] OILEHOYHBIX CPEJCTB JUISI ATTECTALMM TI0 AUCLUIUIMHE «MATEPUAJIOBEJEHUE»
(ITPWIOXKEHUE K PABOYEM IIPOTPAMME MOJYJIS) OCHOBHOW  ITPO®ECCHOHAJIBHON
OBPA30BATEJILHOI ITPOI'PAMMBI BBICILIETO OBPA30BAHUSI (BAKAJIABPUAT) Bepeus 1

9 Kak Hapesats TpyOHYIO pe3b0y Ha TOKaPHOM CTaHKe?

10 B uem 3axmouaercs nporecc Gppe3epoBaHusi?

11 Kakue qBrKeHHUS OCYIIECTBIISICT MHCTPYMEHT M oOpabaTpiBaeMasi neTaiib?
12 HazoBuTE OCHOBHBIE Y3JIbI (hPE3EPHOTO CTAHKA.

13 Kakue npucrnocoOIeHns UCIONIb3YIOTCS Ha Ppe3epHOM CTaHKe?

14 Kakum npeumytiectBoM obnamaet ¢ppesepoBanne HabopoM (pes?

15 Ilepeuncaute OCHOBHBIC BUIBI (hpes3.

16 Kakumu ppe3amu MOKHO Hape3aTh 3yOUaTbie Kojeca?

17 Ha3oBure pexuMbl pe3aHus pu Qppe3epoBaHUH.

18 B uem 3axirodaercsi IpoOLECcC CBEPIICHUS, 36HKEPOBaHUS, pa3BEPThIBAHUS?
19 Kakue npucrnocoOieHns UCIOIb3YIOTCSA Ha CBEPIUIHLHOM CTaHKE?

20 Kakue BUIBI CBEPII UCIIONB3YIOT Ha CBEPIHIIBHBIX CTAaHKaX?

21 Yewm oTiamvaeTcst KOHCTPYKIIHS CBEpJia OT 3€HKepa?

22 Ha3nayeHue [IEKOBKH M 3€HKOBKH.

23 Kakumu MHCTpYMEHTaMH MPOU3BOAUTCS Hape3aHHe pe3bObl B OTBEPCTUN?
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[Ipunoxenne Ne 3
3ATAHUA 111 KOHTPOJBbHOM PABOTBI

1. Jlate noHsiTHE SHEPTUM CBSI3U. Bubl CBsA3€H B TBEPABIX TEaXx.

2. Omnuiure 0coOOEHHOCTH METANIMYECKOTO THIIA CBSA3M, OCHOBHBIE CBOMCTBA METAJIIOB.

3. OnumuTe 0cCOOEHHOCTH HOHHOTO THIIA CBSI3H, OCHOBHBIC CBOMCTBA MOHHBIX KPUCTAILIOB.

4. Kakue MeTauibl UMEIOT 00bEMHO-IICHTPUPOBAHHYIO KyOnueckyro pemietky? Hauepture aie-
MEHTApHYIO SYCHKY, YKOKHUTE €€ MapaMeTPhl, KOOPINHAIMOHHOE YUCIIO, INIOTHOCTh YITAKOBKH.

5. Onummre 0COOEHHOCTH KOBAJICHTHOTO THITA CBSI3U, OCHOBHBIE CBOMCTBA KOBAJICHTHBIX KPH-
CTaJIJIOB.

6. Kakue MeTaiisl UMEIOT ITpaHEeIleHTPUPOBAHHYIO KyOudeckyto perietky? Haueptute snemen-
TapHYIO SYEHKY, YKQXKHUTE MapaMeTpbl, KOOPAUHALIMOHHOE YHCIIO.

7. Kakue MeTajuibl MIMEIOT IJIOTHOYITAKOBAHHYIO TeKCaroHAIbHYIO pemeTky? Hauepture aie-
MEHTApHYIO SYCHKY, YKOKHUTE MTapaMeTphl, KOOPAHHANMOHHOE YHCIIO, TUIOTHOCTD YITAKOBKH.

8. OnuiuTe CTPOCHHE M OCHOBHBIC XapaKTEPUCTUKH (ITapaMeTphl, KOOPAMHAIIMOHHOE YHUCIIO,
IUIOTHOCTD YITAKOBKH ) KPUCTAJNIMYECKON PEIIeTKH antoMUHUsS. HauepTure 3eMeHTapHyIo sSUerKYy.

9. To xe mia Meau.

10. To e ms xpoma.

11. To ke nus MmonuOIeHa.

12. To e nns Bonb(dpama.

13. To xe mis UHKA.

14. To xe myis HUKEII.

15. To xe mig BaHagus.

16. To ke gaa Maraus.

17. Onummre siBneHue noaumMopdu3Ma B MPUIOKEHUH K TUTAHY, a TaK’K€ CTPOCHHUE U OCHOB-
HBIC XapaKTePUCTUKH KPUCTAIUTMYSCKOMN PEIICTKH JTsl KyOn4Ieckol Moau(UKaIiK THTaHA.

18. Onummre siBneHUE MOIUMOp(dU3Ma B IPUIIOKEHUH K OJIOBY, a TAK)KE CTPOSHUE U OCHOBHBIC
XapaKTePUCTUKU KPUCTATUIMYECKON PEIIETKH JIJIsl TETPAroHalIbHON MOAM(PHUKAIIUU OJIOBA.

19. Onmmmure sBJICHUE MOTUMOPGU3MA B MIPIIOKCHUN K JKeJle3y, a TAKKe CTPOCHHE M OCHOB-
HBIC XapaKTEPUCTUKN KPUCTAJUTMYSCKON PEIICTKY JUTSl Pa3TUIHBIX MOIU(DHUKAITNH jKeje3a.

20. To xe AMs MUPKOHHUS.

21. OnuiuTe MarHUTHOE MPEeBpallleHHe B MeTalllaX. B ueM oTimuue MarHUTHOTO TpeBpaliie-
HUS OT TOJUMOPGHHOTO?

22. JlaiiTe onrcaHue TBEPbIX PACTBOPOB 3amerieHus. [IpuBeauTe mpumepsl.
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23. OnumuTe ycioBUs 00pa30BaHUS HEOIPAaHHMUEHHBIX TBEPJABIX PacTBOPOB 3amMerieHus. [lpu-
BEJUTE IIPUMEDPBI.

24. ]laiiTe onmucaHue TBEPAbIX PAaCTBOPOB BHEAPEHUS, IPUBEAUTE IPHUMEPHI.

25. OnumuTe XUMUYECKUE COeTMHEeHMS (MMPpOMeXyToUHbIe (ha3el). [IpuBeauTe mpumepsl.

26. Yro Takoe »BTEKTHKa U 3BTeKTONA? IIpuBeanTe mpuMepsl CIIaBOB.

27. TlocTpoiiTe KpUBYIO OXJIAXKACHUS JIJIs JKele3a ¢ MPUMEHEHUEM MpaBuia Qas.

28. OnuiuTe TOYEHYHbIE HECOBEPUICHCTBA KPUCTAIIIMYECKOT'O CTPOCHUS METAJIJIOB, X BIUSHUE
Ha CBOMCTBA METAJUIOB.

29. OnuimuTe JTMHEHHBIC HECOBEPIIICHCTBA (AMCIOKAIIUHN ) KPUCTAUTHICCKOTO CTPOCHUS METaII-
70B. BriusiHue aucnokanuy Ha CBOMCTBA METAJUIOB.

30. Onuinte MexaHu3M U (PU3MYECKYIO CYHTHOCTH MPOLIecca KPUCTATU3AIUH.

31. OnumuTe YCIOBUS MOMYyYEHHUS MEJIKO3EPHUCTON CTPYKTYPHI IIPH CaMOIPOU3BOIBHO pPa3BU-
BAIOLICICS KPUCTAIUIM3ALUH, UCIIOJIb3Yys TEOpHUI0 TaMMaHa.

32. OnummTe SBICHUE TPAHCKPUCTAILTH3AIMH U €T0 BIMSHAE Ha CBOMCTBA CIUTKA.

33. Uto Takoe mepeoxiaxIeHHWe U KaK OHO BIMSET Ha CTPYKTYPY KPHUCTAJUIM3YIOIIEroCs Me-
Tamna?

34. UYro takoe nuKBaIus? Bumbl TUKBAIMH, TPUYHHBI UX BOSHUKHOBEHHUS U CIIOCOOBI yCTpaHe-
HUSL.

35. Kak BrnusieT CKopocTh OXJIaX/I€HUS Ha CTPOCHUE KPUCTAJUTM3UPYIOLIerocs MeTasuia?

36. Onumute GU3NUECKYIO CYLTHOCTh MPOLIECcca MIaBICHHUS.

37. Hasnauenue mopudunmpoBanus. Buasl mogudukaropos. [IpuBenure mpumepsl.

38. OnwuiunTe BIMSHUE PEATbHOM CPeIbl Ha MPOIIECC KPUCTATUTH3AITHIH.

39. OnumuTe CTpOEHHE PEaTbHOTO CIUTKA U SBICHUE TPAHCKPUCTAIUIN3AIUH.

40. OObscHUTE NMpEBpaIICHUs, TPOUCXOJIAIINE B CIUIaBaX B TBEPJOM COCTOSIHMM (BTOpPHYHAs
KpUCTAJTN3aLus).

41. Kak u3meHsieTcsl TIIOTHOCTh JUCIIOKAIMI TPHU XOJIOAHOW IJIACTUYECKON AeGopMaiuy Me-
TaJu10B? BiMsiHME MJIOTHOCTH AUCIOKALMI HAa CBOMCTBA METaJlIa.

42. B uem paznnune MeX1y XOJIOAHOM 1 ropsyeii mactudeckoi aedgopmanueii? Onuimre oco-
OCHHOCTH Ka)kJI0TO BUAA JAepopMaIiu.

43. Kak 1 moueMy U3MEHSIFOTCSI CBOMCTBA TPH XOJIOTHOM IIacTHUeCKO# nedopmannn’?

44, Tlon nedcTBHEM KakuX HampspKeHUI MPOMCXOMUT IutacThueckas aedopmanusa? Kak mpu
9TOM U3MEHSIOTCS CTPYKTYpa U CBOMCTBA MeTaia?

45. YTO NpOUCXOIUT C KPUCTAIIIMYECKON PEIIETKONM METAJIJIOB MOJ AEHCTBHEM HOPMaJIbHBIX

HanpspKEeHUNU? YKaKUTe BUJ pa3pyIICHUS.
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46. YTO MPOUCXOIUT C KPUCTAIUTMUECKON PEHICTKOW METaUIOB MOJ JIESHCTBHEM KacaTeIbHBIX
HarnpspDKeHUN? YKaKuTe BUJ pa3pylICHUS.

47. Kak U3MEHAIOTCS CTPOEHHUE U CBOWCTBA IIPU HAarpeBe MpeiBapUTeIbHO 1e(OPMUPOBAHHOTO
Merasia?

48. ]y KakuX MPaKTHYECKUX Ieiei MPUMEHSIOT HAaKJIeH, B YeM CYIIHOCTh HakJjerna?

49. OObACHUTE NPUPOAY XPYIIKOTO Pa3pylICHUs] METAUIOB U (DaKTOPHI, CIOCOOCTBYIOIIUE Tie-
pexony MeTallia B XpyIIKO€ COCTOSIHHE.

50. Kak M3MEHsSI0TCS 3KCILTyaTallUOHHBIE XapaKTEPUCTUKU JAeTalell IOocie MOBEPXHOCTHOIO
HakJiena (qpobecTpyiHO# 00paboTKH) U ToYemMy?

51. Jlns 4yero mpuUMEHSETCS OTKUT B IMPOILIECCE U3TOTOBJIECHUS XOJOJHOKATAaHHOW CTalbHOMN
neHThl? Kak Ha3pIBaeTCs TaKOM BUJI OT>KHUTra?

52. Kak BiusieT creneHb IIacTUYECKON eopMaluy Ha MPOLECC PEKPUCTAIUIM3ALUN U BEIlU-
yrHy 3epHa? UTo Takoe KpUTHUYECKas CTENeHb JeopMaIuu?

53. Kak BIHSIOT COCTaB CIJIaBa U CTENEHb TUIACTHYECKOMN 1ehopMaIii Ha TEMITEPATYPy PEeKpH-
cram3anuu? Kak onpenenuTs TemMnepaTypy peKpUCTaUIM3aLuu?

54. O0bscHUTE CYIIHOCTb Ipoliecca EPBUYHON peKpUCTANIN3aMH (peKpUCTaIN3alM1 00pa-
00TKH).

55. Kakue nporneccsl IpoTeKaroT IpH ropsiyei miactTuyeckoit nedopmanun?

56. [y xakoil 1enu NpuMeHseTCsl PeKpUCTAIUIN3alMOHHbIA oTxUr? Kak HazHadaeTcs pexum
orxkura? Jlaiite mpuMepsl.

57. B ueM paznuuue MeXIy yIpyroi v miacTHueckoi aegopmarueit?

58. Kakoii Bu HanpsHDKEHUH TPUBOIMT K BSI3KOMY pa3pymeHHIo myTeM cpe3a? OObsICHUTE MTpH-
poLly pa3pyleHHs.

59. Kakolt BuJ HanpspKeHUH IPUBOIUT K XPYNKOMY pa3pylIeHUIo myreM oTpbiBa? OObsICHUTE
MIPUPOAY pa3pyLIEHUSI.

60. OnumuTe MEXaHU3M YIPYroW M TUIACTHYECKON AedopMaIiui MOJTUKPUCTATITNIECKOTO Me-
Taja.

61. OnumuTe CyIHOCTH MPoLEecca COOMPATENbHON PEKPUCTAIUIN3AIIUH.

62. OOBsicHUTE, TTOYEMY ITUIACTHUYECKYIO NeOpMAIMI0 OJIOBA MPU KOMHATHOW TEMIIepaType
Ha3BIBAIOT ropsdeit feopmanmeii, a Bombppama npu Temmepatype 1000 °C — xomoHoi mIacTHIecKoit
nedopmarueit?

63. BosioueHune mpoBOJIOKH MPOBOJAAT B HECKOJIBKO Mepexo/10B. Eciu Bojo4YeHUE BBITOIHSIOT
6e3 MPOMEKyTOUHBIX OTepalfii OT)KHUTa, TO IPOBOJIOKA HA MOCIIEIHUX NIepexo1ax AacT pa3pbiB. O0bsc-

HUTE MPUYUHBI PA3PHIBOB U YKAXKHUTE MEPBI JJIsl IPEIYTPEKICHUS ITOTO.
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64. Jlns yero mpuMEHsSIETCS OTHKUT IOCIIe HaKJIeNa XOJI0JHOKaTaHbIX MpyTKoB cTanu Ct3? Bel-
00p peKUMa OTHKHTA.

65. KakuM croco60oM MOKHO BOCCTAHOBUTH IUIACTMYHOCTH XOJOAHOKATAHBIX MEIHBIX JIEHT?
Ha3znaubTre pexum TepMuyeckoil 00paboTKH U ONMUIIUTE (PU3NUYECKYIO CYLIHOCTh IPOUCXOAIINX MIPO-
LIECCOB.

66. Jleranu U3 Menu, NITAMIOBAHHBIE B XOJIOJHOM COCTOSTHMH, UMEJIH HU3KYIO IJIACTUYHOCTD.
OOBsicHUTE NPUYMHY 3TOTO SBJICHHS U YKQXKHUTE, KAKUM CIIOCOOOM MOYKHO TMOBBICUTh OTHOCUTEIBHOE
yaiauHeHue. PekomeHaylTe pekuMm oOpaOOTKM M NPHUBEIUTE XapaKTep M3MEHEHUS MEXaHHYECKHX
CBOMWCTB.

67. Kak mamensiercs O1ounast (Mo3anyHast) CTpyKTypa Py HarpeBe MpeIBapuTeNbHO aedopmu-
poBaHHOro MeTauia? B uem cylHocTh npolecca MnoJIMroHu3anun’?

68. OOBscHUTE, MOXKHO JIM OTJIMYUTh IO MUKPOCTPYKTYpE METalll, 1e()OPMUPOBAHHBINA B XO-
JIOJTHOM COCTOSIHUH, OT METal1a, 1e(OPMUPOBAHHOTO B TOPSYEM COCTOSIHHH, U YKQXKHUTE, B U€M pa3iIu-
4le B MUKPOCTPYKTYpE.

69. Ha3naubTe pexuM OTXKUTA XOJIOJHOKATaHOTo npoduiis U3 Maruus. Kak Takoil oTKUr Ha3bl-
BaeTcs? ONUIINTE CYLIHOCTh MPOUCXOASIIUX IPOLIECCOB.

70. Kakum 00pa3oM MOXKHO BOCCTAHOBUTH IJIACTUYHOCTH XOJIOJHOKATAaHOTO AIIFOMUHHEBOTO
npyrtka? Ha3HaubTe pesxuM TepMUuecKoi 00pabOoTKU U ONUIINTE (PU3HMUECKYIO CYIIIHOCTh POUCXOsI-
LIUX IIPOLIECCOB.

71. Kak u3MeHsI0TCd MEXaHMUYECKUe U ApYyrue CBOMCTBA IpU HarpeBe HaKJIEMaHHOIO MeTallia
U ouemy?

72. Kak BiusieT I3MEHEHUE CTPYKTYPHI Ha CBOMCTBA X0I0aHOAehopMupoBaHHOTO MeTayuia? B
YEeM CYIIHOCTb M KaKOBO ITPAaKTUYECKOE NPUMEHEHNE HaKiena?

73. TIpyTku onosa OwuH AedopmupoBanbl npu Temneparype 20 °C. O6bsacHUTE, TOUEMY ITH
MPYTKU HE YIIPOYHWINUCH MTPH J1e(hOPMUPOBAHUU U OMUIIUTE MPOLIECCHI, MPOTEKAIONINE TTPU ITOM.

74. Tlonoce cBuHIA ObUTH TeHOPMUPOBAHBI PU KOMHATHOM TEMIIEPAaType Ha PA3IHIHYIO CTe-
nens aedopmanuu: 10, 20, 40 u 60 %. [Tocne npokatku TBepaocTs (HB) Bcex monoc cBuHIIa OKka3anach
MPAKTUYECKH OIMHAKOBOH. OOBICHUTE, TOYEMY CBUHEI[ HE YIIPOUHUIICS?

75. Kaxkue nporiecchbl IPOUCXOIAT NMPU ropsyeit miiacTuyeckon JeopMaui U Kak U3MEHSI0TCS
CTPOEHHE U CBOMCTBA MeTaJIIa?

76. BpruepTuTe nuarpaMMmy COCTOSIHUSI CHCTEMBI KeNe30-yriaepo] (3Kee30-1eMeHTHT) (pucy-

HOK 1) Vkaxure CTPYKTYPHBIC COCTABJIAIOMIUEC BO BCEX o0acTsax AuarpaMmbl. HOCTpOf/'ITC KpHUBYIO
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OXJIKJIEHUS (C MPUMEHEHUEM MpaBmiia (a3) ¥ OMUIIUTE MPEBPAIICHUS OT KUIKOTO COCTOSIHUS 710 HOP-
MaJIbHOM TeMImepaTypbl 1Jis cIuiaBa, coaepkaiiero 0,15 % C. Ykaxure CTpyKTypy cIuiaBa npu KOMHAT-
HOM TeMIlepaTrype, Ha30BUTE CILIAB.

77. To xe nna crasa, coaepxaniero 0,25 % C.

78. To xe ans crutapa, conepsxkamiero 0,05 % C.

79. To xe ans cruaBa, conepsxkaiero 0,3 % C.

80. To xe ana crasa, coaepxaniero 0,45 % C.

81. To xe mna crasa, coaepxaniero 0,65 % C.

82. To e mus crutaBa, conepsxkamiero 0,7 % C.

83. To xe mus crutaBa, conepskamiero 0,8 % C.

84. To xe nna crasa, coaepxarniero 0,9 % C.

85. To xe mna crasa, coaepxkaniero 1,0 % C.

86. To ke mis crutaBa, conepskamiero 1,2 % C.

87. To e mus crutaBa, conepskamiero 1,5 % C.
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Pucynok 1 — JluarpamMmma COCTOSIHHSI CHCTEMBI XKeJIe30-YTIepo T (3KeJIe30-IIeMEHTHT)
88. To e s crutaBa, conepikaniero 1,8 % C.
89. To xe mnsa crasa, coaepxkarniero 2,5 % C.

90. To e ans cruaBa, conepsxkaniero 3,0 % C.
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OCHOBHOM  ITPO®ECCUOHAJIBHON

91.
92.
93.
94.
95.
96.
97.
98.
99.

100.To »e mns crutaBa, conepxkaniero 2,2 % C.
101.

To >xe s ciaBa, cogepskaero 3,5 % C.
To >xe mis craBa, cogepxaiero 4,3 % C.
To ke nia criasa, coaepsxariero 5,0 % C.
To ke nid ciasa, coaepsxariero 5,5 % C.
To ke ais craa, coaepxkariero 6,0 % C.
To >xe qis craa, cogepkamiero 0,2 % C.
To ke nia cruiasa, coaepsxkariero 0,6 % C.
To ke nida cruiasa, coaepsxkariero 1,3 % C.

To >xe mis craBa, cogepkaiero 4,0 % C.

BLI‘IepTI/ITe AuarpaMmmy U30TCPMUUCCKOTO IMPEBPALICHUA ayCTCHUTA 3BT6KTOI/II[HOI71

ctanu Y8 (puc.2), HaHeCUTe Ha Hee KPUBYIO U30TEpMUYECKOro oTkura. ONUIINTE MpeBpalleHus U Mo-

JYYSHHYIO ITOCIIe TAKOH 00pabOTKH CTPYKTYPY.

102.Berueptute AuarpaMmy H30TEpMUYECKOTO TPEBPALCHHS ayCTeHUTa 1t ctanu Y B (puc. 2),

HAaHCECUTC HA HEC KPHUBYIO pCIKUMaA HSOTepMHqCCKOﬁ 06pa6OTKI/I, 06GCH6‘II/IBaIOH16ﬁ MOJIY4YCHHEC TBEPAO-

ctu 150 HB. Kak 3T10oT pexxum HazbiBaeTcs? OnuumTe CylHOCTh npeBpamieHuil. Kakas ctpykrypa mo-

Jy4aeTcs B JaHHOM city4yae?
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PI/ICYHOK 2- HOCTpOCHI/IC AuarpaMMbl U30TCPMHUYCCKOT'0 IPCBPAICHUS IICPCOXIIAKACHHOTO ayCTC-

Huta 118 cranu ¢ 0,8% C: a — KuHeTH4ecKHue KpUBbIe; 6 — AMarpaMMbl H30TEPMUYECKOTO MPeBpa-

IICHWA ayCTCHUTA
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103.I1pu HETIpepHIBHOM OXJIAXICHUH CTAIM Y MOJIydeHa CTPYKTYpa TPOOCTO-MapTeHcuT. Hane-
CHUTE Ha AMarpaMMy U30TEpPMUYECKOT0 IIPEBPAILEHUS ayCTEHUTA (pUC.2) KPUBYIO OXJIaX1eHus, o0ecre-
YHMBAOLLYIO MOTY4YE€HUE JAHHOW CTPYKTYpPBI. Y KaXXHTe MHTEpBal TEMIIEPATyp MIPEBpPAILEHUH 1 ONUIINTE
XapakTep NpeBpalieHNs B KaXKIOM U3 HUX.

104.Berueptute AMarpaMmy H30TEPMUYECKOTO MPEBPAIICHUS ayCTeHUuTa A ctanu Y 8 (puc. 2),
HaHECUTE Ha Hee KPUBYIO PEeXHMMa U30TEPMUYECKOH, 00paboTKH, oOecrieunBaroliell nojyueHue TBep-
noctu 450 HB. Kak 3ToT pexum HaszpiBaeTca? ONUIIUMTE CYIIHOCTh MPEBPALICHUN U KaKas CTPYKTypa
10JIy4aeTCs B IaHHOM CITy4ae.

105. Beraepture quarpaMMy H30T€PMHUYECKOTO ITPEBPAIIEHUS ayCTeHUTA Jis cTanu Y 8 (puc. 2),
HaHECUTE Ha Hee KPUBYIO peKuMa U30TepMHUUECKOi 00paboTKH, 0OecreunBaroiel moxy4eHue TBEp10-
ctu 200 HB. Kak 3ToT pexxum Ha3zbiBaeTcs? ONUIINTE CYIIHOCTD MIPEBPAIICHUH U KaKasi CTPYKTypa Io-
JIy4aeTcsl B JaHHOM CJIyYae.

106. Brraepture quarpaMMy H30TEPMHUYECKOTO MTPEBPAIIEHUS ayCTeHUTA I cTanu Y 8 (puc. 2),
HaHECUTE Ha Hee KPUBYIO PEeXHMa TEPMUUECKOI 00paboTKu, oOecreunBaroniel mojryyeHue TBepJ0CTH
550 HB. Kak sT0oT pexum Ha3biBaeTcs? Onummre CynHOCTh IPEBpALCHUH U KaKasi CTPYKTYpa MoJly-
yaeTcs B JJaHHOM CIIy4dae.

107.BerueptuTe quarpaMMy H30TEPMHUYECKOTO INPEBpAIICHUs] ayCTeHHWTa ctamu Y8 (puc. 2),
HaHECUTE Ha Hee KPUBYIO PEeXHMa TEPMUUECKOi 00paboTKu, oOecreunBaroiel mosryyeHue TBepJ0CTH
60 HRC. Kak Ha3bIBaeTCs 3TOT PEXHUM U KaKas MOJIydaeTcs pu 3TOM CTpyKTypa? ONUIINUTE MPOUCXO0-
JSIIIUE TIPH STOM TPEBPALICHHUS.

108.BeruepTuTe quarpaMMy M30TEPMHUYECKOTO TPEBpAIICHUs cramu Y8 (puc.2), HaHeCUTe Ha
Hee KPUBYIO peXHMa N30TepMHUecKoi 00paboTku, oOecnieunBatoeit noiaydenue teepaocta 30 HRC,
Kak HazpiBaeTcst 3T0T pexxum? ONMUIINTE MPOUCXOAAIINE TPEBPALLEHHS U TOITY4aeMyIo CTPYKTYPY.

109. Beraeptute nuarpaMmy H30TEPMHUYECKOTO MPEBpAIleHHs aycTeHWTa ctamu Y8 (puc. 2).
Hanecute Ha Hee KpUBbIE peXUMOB OOBIYHON, TPEPHIBUCTOM, CTyIEHYaTOH 3aKkanok. KakoBbl mpeumy-
IIECTBA M HEJOCTATKU KaX/I0T0 U3 3THX BUI0B 3aKAJIKH?

110. Beryeptute nuarpaMMmy H30TEpPMHYECKOTO MpEBpallleHUs] ayCTeHHTa ctanu Y8 (puc. 2),
HAaHECUTE Ha Hee KPUBBIC PEIKUMOB CTYIIEHUATON M H30TEPMUIECKOH 3aKaioK. KakoBbI mpenmMyIecTBa
Y HEJTOCTATKH 3TUX BUIOB 3aKAJIKH.

111. C nmomomipio AMarpaMMbl COCTOSTHHS KeJie30-Kapou xkenesa (puc. I) onpenenure temre-
parypy MOJHOTO M HEMOJIHOTO OT)KUTa M HOpMalIU3auu 1uist ctainu 40 1 KpaTKO OMMIINTE MUKPOCTPYK-

TYpY ¥ CBOICTBa CTaJM MOCJIE KAKI0T0 BUAA TEPMUUECKOI 00pabOTKH.
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112. TTocne TepMuueckoil 0OpabOTKH YTIEPOIMCTON CTaM IMOJIyudeHa CTPYKTypa IEMEHTHT-
MapTEeHCHUT OTITycka. HaHecuTe Ha quarpaMmy COCTOSIHHS jKese30-KapOun kenesa (puc. I) opaunaty
3aJJaHHOI cTanu (IPUMEPHO) M YKaKUTE TeMIIepaTypy HarpeBa 3TOM CTaiM Moj 3akainky. HazHaubre
TeMIIepaTypy OTIyCKa, 00eCIIeYMBAOLLYIO [T0JIy4YeHHE 3aJaHHON CTPYKTYpBI, OIUIINTE BCE IIpeBpallie-
HUS, KOTOPbIE COBEPIIMIIUCH B CTAJIU B IIPOLIECCE 3aKAIKU U OTIIyCKa.

113. Onummre, B 4eM 3aKII0YaeTCsl HU3KOTEMIIEpaTypHast TepMOMEXaHu4ecKast 00paboTKa KOH-
CTPYKLIMOHHOH cTaiu. OObACHUTE ¢ MO3ULMNA TEOPUH JUCIOKALUN, TOYEMY 3TOT IIPOLECcC MPUBOIMT K
IIOJTyYEHHIO BBICOKOM MTPOYHOCTHU cTaiau. KakuMu npeumyIiiecTBaMu U HeIOCTaTKaMu 00J1aaeT HU3KO-
TeMIIepaTypHasi TepMOMEXaHn4YecKass 00padoTKa M0 CPABHEHHUIO C BHICOKOTEMIIEPATypHOU TepMOMeXa-
HUYECKO 00paboTKOM?

114. C noMompio AMarpaMMsbl xKene30-kapous xkenesa (puc. 1) ompenenure TeMieparypy moi-
HOW M HENOJHON 3aKaJKM JUIs cTaiu 45 U AaiiTe KpaTKoe OIMMCaHue MUKPOCTPYKTYPBI U CBOICTB cTalln
II0CJIe Ka)/10r0 BUuJa TEPMUUECKON 00pabOTKH.

115. Kak uzMeHst0TCs CTPYKTYpa U cBoicTBa ctanu 45 u Y10 B pe3ynpTaTe 3aKajky OT TEMIIe-
patypsl 750 u 850°C. OO0BsICHUTE C IPUMEHEHUEM JUarpaMMbl COCTOSIHUS JKeTe30-KapOu 1 xkernesa (puc.
).

116. B uem 3axmmrouaercs 00pabOTKa CTaTM XOJIOIOM U B KAKUX CITydasiX OHa IPUMEHSIETCs?

117. Cranb 45 noasepriach oTxury npu remneparypax 830 u 1000°C. Onumure npespaiieHus,
MIPOUCXOJIAIINE MTPU JAaHHBIX PEKUMAaX OTXKUTA, YKAKUTE KaKue 00pazyroTcsl CTPYKTYpBI, U O0BSICHUTE
MIPUYUHBI [TOJTyYEHUS PA3TUYHBIX CTPYKTYpP U CBOMCTB. PekoMeHyiiTe ONTUMANIbHYIO TEMIIEpATypy OT-
KHTa.

118. C moMompro AuarpaMMEbl xelre30-kapou xenesa (puc. I) onpenenure TeMieparypsl HOp-
MaJIM3aluy, OTKUTa U 3aKkajaku A cranu Y 10. OxapakrepusyiiTe 3TH peXUMbl TEpPMUYECKON 00Opa-
OOTKHM M KpaTKO OMHUIINTE MUKPOCTPYKTYPY M CBOMCTBA CTaJIM MOCIE KaX/10r0 BUJa 00paboTKH.

119. Mcrmone3yst AuarpaMMy COCTOSTHHS JKeJie30-KapOu sxkenesa (puc. ) u KpuByro M3MEHEHHUs
TBEPJIOCTH B 3aBHCUMOCTH OT TEMIIEPATYphl OTITYCKa, Ha3HAUBTE PEXKUM TEPMUIECKON 00pabOTKH st
yriepoaucToi cranu 45, Heooxonumoit i obecrieuenus TBepaoctu 300 HB. Onumute npeBpaiienus,
KOTOpPBIE COBEPIIMINCH B CTAJIM B IIPOLIECCE 3aKAJIKHU U OTITYCKa, U MOJIyYEHHYIO IT0CIe TepMO0OpaboTKH
CTPYKTYpY.

120. TTocre 3aKkaiKy yriaepoIucToi CTalll CO CKOPOCTBIO OXJIaXKICHHS BBIIIIE KPUTHYECKON ObLTa
MoJTy4eHa CTPYKTypa, cocTosmas u3 ¢peppura u maprercura. [lposennre Ha quarpaMMe COCTOSTHUS Ke-
ne30-kapOu xenesa (puc. ) opanHaTy, COOTBETCTBYIOIIYIO COCTABY 3a/laHHON CTaIM, YKQXKUTE IPUHSI-
TYIO B IaHHOM CJIy4ae TeMIIepaTypy HarpeBa MoJl 3aKajKy U OMHIIUTE IPEBPALICHUs, KOTOPbIE COBEP-

IIWJIMCh B CTAJIM MIPU HarpeBe u oxyaxaeHuu. Kak Ha3pIiBaeTcsl TakoW BUJ 3aKaIKH?
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121. Crans 40 monsepriack 3akanke ot temmeparyp 760 u 840°C. Onummure npeBpaimieHus,
MIPOUCXOJIAIINE TIPU JAHHBIX PEXKUMaX 3aKalIKU. YKaXHTe, KaKhe 00pa3yloTCcsl CTPYKTYPBl U OOBSCHUTE
IIPUYMHBI ITOJIy4EHUsI pa3HbIX CTPYKTYp. Kakoll pexxuM 3akajiku cienyer peKOMEeH10BaTh?

122. TpebyeTcs mpou3BECTH TOBEPXHOCTHOE YIIpOUHEHUE n3aenuii u3 cranu 20. HazHaubTe BUT
00pabOTKH, OMHUIINTE TEXHOJIOTHIO, IPOUCXOASIIIE B CTAJIU MPEBPAIICHUS, CTPYKTYPY U CBOMCTBA.

123. Yrnepoaucteie ctanu Y8 u 35 UMEIOT mocie 3aKajlKd M OTIYCKa CTPYKTYPY MapTEHCUT
OoTHycKa u TBepaocThb: nepnas - 60 HRC, Bropas - 50 HRC. Hcnonbs3ys ntuarpaMMmy COCTOSIHHS 5KEJe30-
KapOuy xenesa (puc.l) 1 yunTeiBas npeBpalieHus, IpOMCXOIAIINe IPU OTIIyCKE, YKaXKHUTE TeMIIEpaTypy
OTITyCKa JUIsl K]0 ctany. ONMIIUTE BCE MPEBPAIICHUS, IPOUCXOASIINE B ITUX CTAIAX B IIPOLIECCE
3aKaJIKU U OTIIYCKa, U OOBSICHUTE, TIOYEMY CTaJIb Y 8 UMEET OOJIbIIIYIO TBEPIOCTD, YEM CTalb 35.

124. Vicnonp3yst fuarpaMmy COCTOSIHUS Kese30-Kapou kenesa (puc. 1) u KpuByro U3MeHEHUs
TBEPJIOCTH B 3aBUCUMOCTH OT TEMIIEpaTyphl OTIIyCKa, Ha3HAYbTE AJIS YTIEPOAUCTOM cTanu 45 Temnepa-
Typy 3aKaJK{ U TEMIIEpaTypy OTITycKa, Heooxoaumble it obecnieuerns TBepaoctd HB 250. Onummre
IIPEBPALICHUS], KOTOPbIE COBEPIIMINCH B CTAJIM B IIPOLIECCE 3aKAJIKU U OTITyCKa, U MOJIYYEHHYIO 110CJIe
TepMOOOPaOOTKU CTPYKTYPY.

125. B uem 3akirodaeTcst OTpULATEIbHOE BIUSHUE LIEMEHTUTHON CETKM Ha CBOMCTBA MHCTPY-
MeHTasbHOM ctanu Y 12? Kakoif Tepmuueckoil 00paboTKON MOKHO €e YHHUYTOXKUTh? OOOCHYHTE BBI-
OpaHHBIN PEKUM TEPMHUUECKOI 00pabOTKH.

126. IIpnunHBI BOSHUKHOBEHUS BHYTPEHHHX HaNpsDKeHUH pu 3akanke. Kakum 06pazom MOXKHO
MPEJOXPAaHUTh U3JeNINe OT 00pa30BaHUS 3aKAJOYHBIX TPEIIUH?

127. Tlokaxwure rpadMIecKy PeKUM OTIKHUTA JUIS ITOTYYSHHSI TIEPIIMTHOTO HOBKOTO uyryHa. Omm-
[IATE CTPYKTYPHBIE MPEBPALICHHUS, IIPOUCXOISIINE B TIPOIIECCE OTKUTA, U MEXaHUYECKHE CBOWCTBA Uy-
T'yHa Iocjie TepMUYECKON 00pabOTKH.

128. TTokaxure rpadMUecKu peKUM OTXKUTa 17 HOTy4eHus: (PeppUTHOTrO KOBKOTo yyryHa. Omnu-
IIATE CTPYKTYPHBIE MTPEBPAIICHUS, IPOUCXOISIINE B TIPOIIECCE OTIKUTA, U YKAKHUTE, KAKOBBI MEXaHUYIe-
CKHe€ CBOMCTBA YyryHa MOCJie TEPMUUYECKON 00pabOTKH.

129. Kakas TepmooOpaboTKa HazbIBaeTcsl HopManu3anueit? Mcnonb3ys quarpaMMy COCTOSHUS
KEJe30-1IEMEHTUT, YKaKUTE TeMIepaTypy HOpMaiau3auu ctanu 45 u Y12. Onummure npeBparieHus,
MIPOUCXOJSIINE B CTANISX, MOJIYy4aeMyIo CTPYKTYpPY U CBOMCTBA.

130. Onumwure a30TUPOBaHUE; OOBICHUTE, IOYEMY TPOIIECC HE MMPOU3BOAUTCS TIPU TEMITEPATYy-
pax Hke 500°C u Beie 700°C, ucnons3ys quarpammy skene3o-a3oT. HazoBute mMapku cranei, npu-
MEHSIEMBbIX JJIsi a30TUPOBAHUS, OMMIIUTE MOJHBIN IIMKJI TEPMUYECKON U XMMHUKO-TEpPMHUECKONW 00pa-

OOTKHU.
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131. llemenTanus. B yem oTnuyme npouecca eMEHTANUU B TBEPJIOM KapOIOpU3aTope OT ra3o-
Bol nemenTanuu? Kakas rTepmMoodpaboTka mpuMeHseTcs mocie neMeHtanuu? HazoBuTe Mapku crajei,
IIPUMEHSIEMBIX JUISl IEMEHTALUH.

132. B yeM npenMy1ecTBa 1 HEJOCTATKU IOBEPXHOCTHOT'O YIPOUHEHMS CTAIbHBIX M3/1EIUN ITPH
HarpeBe TOKOM BBICOKOM YacTOTHI M0 CPAaBHEHMIO C YIPOYHEHMEM MeTojnoM LemeHTauuu? HasoBure
MapKH CTaJli, IPUMEHSEMbIE JUIS STHX BUI0B 00pabOTKH.

133. Onummre npouecc NOBEPXHOCTHOIO YIPOUYHEHUS M3AEIMM Ipu Harpese jasepoM. Hazo-
BHUTE MapKH PUMEHSAEMBIX CTAJIEH.

134. JInst KakuX 1eJei MpUMEeHSIeTCsl OTXKHT Ha 3epHUCTHIN nepiuT? OObsICHUTE BEIOOp pekrMa
U 1I€JIb 3TOTO BUJIA TEPMOOOPAOOTKHU.

135. Onumire auddy3uonnslii omxkur. Jnsg xakux neneil on npumensercs? Ilouemy mocne
G Gy3nOHHOTO OTKUTA TpeOyeTcs MpoBeieHne TepMOOOpPadoTKu?

136. IllectepHu B pe3yabTaTe TEPMHUECKONW 0OPaOOTKU JOJKHBI ITOJIYYUTh TBEPBIA, H3HOCO-
YCTOMUYMBBINA MMOBEPXHOCTHBIN CIIOW MPH BSI3KOM cepAneBuHe. J{Isl MX M3rOTOBIICHUS BHIOpaHA CTallb
[2XH3A. Ykaxure cocTaB ¥ ONPEAEIUTE IPYIIY CTAIU 110 Ha3HaueHut0. HazHaubTe pexum Tepmude-
CKOM 00pabOTKH U PEXUM XMMUKO-TEpMHUECKOH 00paboTku. OnuIIMTe CTPYKTYpY U CBOMCTBA CTAIU
rocJie TepMUYecKoi 00paboOTKH.

137. YUepBsiku B pe3ynpTare TEPMUYECKOH OOpaOOTKM IOJDKHBI MOJNYYUTHh TBEPHABIH H3HOCO-
YCTOMUYMBBINA MOBEPXHOCTHBIM CIION MpH BsI3KOH cepaleBuHe. st X M3roTOBIEHHs BbIOpaHa CTallb
20XT'P. Vkaxure cocTaB CTalIM U ONPEAEIUTE, K KAKOW IPYIIE OTHOCUTCS AaHHAs CTAJb 10 Ha3HAde-
Huto. HaznaubTe u 000CHYlTE pexuM TepMudeckoil 00padboTku. ONUIIMTE MUKPOCTPYKTYPY U CBOM-
CTBa CTaJIM MOCJIE TEPMHUIECKON 00paOOTKH.

138.YepBsku B pe3yibTaTe TEPMHUYECKOH 0OpabOTKM M XUMHUKO-TEPMUYECKOHl 00paboTKH
JOJKHBI ITOJIYYUTh TBEPABIM U3HOCOYCTONYMBBIN ITOBEPXHOCTHBIN CIIOW IPU BA3KOM cepAueBuHe. [
WX W3rOTOBJICHUS BhIOpaHa cTayb [2X2H4A. YkaxuTe cocTaB CTalld U OMpPENeTUTe, K KaKOi Tpymie
OTHOCHTCS JIaHHas CTallb 110 Ha3HaueHut0. Ha3HaubTe 1 000CHYiTE pexkuM TepMUuUecKoi 00paboTKU U
PEKUM XUMHUKO-TepMHUYECKON 00paboTku. OMUIINTE MUKPOCTPYKTYPY U CBOMCTBA YEPBSIKOB B TOTOBOM
BHJIE.

139. IllectepHu B pe3ynbTaTe TEPMHUECKONW 0OpPaOOTKH TOJDKHBI IMOJYYUTHh TBEPABIH H3HOCO-
YCTOWYMBBIA MOBEPXHOCTHBIN CJIOW MpU BSI3KOW cepiaueBuHe. i U3roTOBIEHHS MX BbIOpaHa CTalb
I8XT'T. Ykaxkure cocraB M ONPEAETUTE, K KAKOW IPYNIE OTHOCUTCS JaHHAs CTajlb 10 Ha3HAYEHHUIO.
HaznaubTe u 000CHYHTE PEKUM TEPMHUUECKON U XUMHKO-TEPMUYECKON 00paboTKu. ONUIIUTE MUKPO-

CTPYKTYPY U CBOMCTBA MIOBEPXHOCTH U CEPIIEBUHBI IIECTEPHHU TIOCIIE TEPMUUECKO 00pabOTKH.
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140. Ha3naubTe pexuM TepMuueckoi oOpaborku mectepHu u3 ctamu I8XI'T ¢ TBepaocThio
3y0a, paBHo#t 58-62 HRC. OnummuTte MUKPOCTPYKTYPY M CBOMCTBA IIOBEPXHOCTH 3y0a M CEpP/IICBHHBI
MIECTEPHH MOCIIE XUMHKO-TEPMHUUECKOU 00pabOTKU U TEPMUYECKON 00pabOTKH.

141. Banbl KopoOKH repead aBTOMOOMIISI TOJDKHBI ITOJYYUTh TBEPABIA U3HOCOYCTONYMBBIH 110~
BEPXHOCTHBIN CJIOH IpH BsI3KOH cepaueBune. s ux u3rotosieHus Beiopana crains [EX2H4MA. Ormpe-
JeTUTE TPYIILY CTalli, pacinpyiTe ee cocTaB, Ha3HAYbTE PEKUM TEPMUUYECKON U XMMUKO-TepMHYE-
cKoM 00paboTKu. ONUIINTE BIMSHUE JIETUPYIOLIUX 3JE€MEHTOB HA MPEBPALICHUs, IPOUCXOIAILINE MIPH
TEPMOOOPabOTKE, MUKPOCTPYKTYPY M CBOMCTBA CTAIU I1OCIIE€ TEPMHUUECKON 00PaOOTKH.

142. Kynauku ITOJKHBI UIMETh MUHUMAJIBHYIO JIe()OPMAIIMIO U BBICOKYIO U3HOCOYCTONYNBOCTD
(TBeprocTh nmoBepxHocTHoro ciost 750-1000 HV). lng ux usrorosnenus BeiOpana crainb 38X2MIOA.
Pacmngpyiite cocraB cniaiau U onpenenuTe, K Kakoi rpyrie OTHOCUTCS JaHHas CTajlb [10 HA3HAYEHHUIO.
Ha3znaubTe u 000CHYHTE PEKUM TEPMUUECKON U XUMHUKO-TEPMUYECKON 00paboTku. ONUIIUTE MUKPO-
CTPYKTYPY U CBOWCTBA CTAJIM MOCJIE TEPMUIECKOH 00pabOTKH.

143. Kynauku JTOJDKHBI MIMETh MUHUMAIBHYIO 1e()OpMAIMIO U BBICOKYIO TBEPAOCTh U H3HOCO-
ycToitunBocTh nmoBepxHocTHOro ciost (750-1000 HV). [1ns usrotosnenus ux BoiOpana ctanb 30XMA.
VYKaxure cocTaB M ONpeAeIuTe IPyIMIly CTaIU 0 Ha3HadeHnto. Ha3HaubTe 1 000CHYHTE peXXUM TepMHU-
YeCKOW U XMMUKO-TEpMUYECKON 00paboTku. ONUIINTE CTPYKTYPY U CBOWCTBA MOBEPXHOCTHOTO CJIOS U
CEep/LIEBUHBI KyJIauKa.

144. TIpyxuHbI B pe3yabTaTe TEPMUUECKOI 00paOOTKU JOKHBI ITOIYYUTh BEICOKYIO YIIPYTOCTb.
Jlns m3roroBiieHus UX BbiOpaHa ctanb 65C2A. Pacummdpyiite coctaB, Ha3HaubTe U 00OCHYHTE PEKUM
TepMHUecKor 00paboTku. ONUIINTE MUKPOCTPYKTYPY M CBOMCTBA CTalIM IOCJIE TEPMUUYECKON oOpa-
OOTKH.

145. TIpyuHbI B pe3yabTaTe TEPMUUECKOH 00paOOTKH JOIHKHBI ITOIYYUTh BEICOKYIO YIIPYTOCTb.
Jlns u3rotoBieHus ux BeiOpaHa cranb 60C2XDA. Ykaxute coctaB, Ha3HaUbTe U 00OCHYITE peKUM
TepMHuecKoi 00paboTku. ONUIIUTe CTPYKTYPY M CBOWCTBA CTaJIM MOCTIE TEPMUUYECKONH 00pabOTKH.

146. HazHaubTe peXHM TEePMHUYECKOW 00pabOTKM (TemIepaTypy 3aKayiKH, OXJIAXTarOIIyro
Cpeny U TeMIepaTypy OTIIyCKa) peccop u3 ctanu 6517, KoTopble T0DKHBI UMETh TBepAocTh 45-50 HRC.
OnummMre MUKPOCTPYKTYpPY M CBOKCTBA.

147 11pyxuHbl B pe3ynbTaTe TEpMUUIECKOM 00pabOTKHU TOJKHBI TOJYYUTh BBICOKYIO YIPYTOCTb.
Jlst ux m3roroBneHus BeiOpana ctanb 70C3A. YkaxuTe coCTaB M ONPEACIIUTE TPYIIY 10 Ha3HAYCHHUIO.
HaznaubTe 1 000CHYiiTE peXUM TepMUdecKoi 00paboTKu. ONuUImTe CTPYKTYpYy U CBOWCTBA CTaJIM MO-
clie TepMHUYECKON 00pabOTKH.

148. Ha3naubTe peXUM TEPMUYECKOH OOpabOTKH (TeMIeparypy 3akajkd, OXJIAXKIAIOIIYI0

cpelly M TeMIiepar OTITycKa) aeTajiel MamuH u3 ctanu 40%, KoTopele JOJDKHBI HMETH TBEPIOCTH 28-
2
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35 HRC. Onummre CymHOCTb MPOUCXOISAIIMX MPOLIECCOB IPU TEPMUIECKOH 00paboTKe, MUKPOCTPYK-
TypYy ¥ CBOMCTBA.

149. B mammHocTpoeHnH ucnodib3yercs ctaib [1IX15. Ykaxkure coctaB U onpeeInuTe rpymmny
CTaJM 10 Ha3HaueHHo. HazHaubTe pexxuM TepMUYECKOil 0OpabOTKH M MPUBEIUTE €ro 0OOCHOBAHUE.
OnuimTe CTPYKTYPY U CBOMCTBA CTAIH MOCTIE TEPMUYECKON 00paboTKH.

150. st M3roToBNICHUS ACTaNei MOAMUITHIKOB KaueHUs (POJIMKOB, MAPUKOB U JIp.) BEIOpaHa
ctanb LIIXISCT'. YkaxuTe cocTaB, Ha3HAYBTE U O0OCHYWUTE PEKUM TEPMUUIECKON 00pabOTKH, 0OBSICHUB
BIIMSIHME JISTUPYIOIIMUX JIEMEHTOB Ha BCE MPEBPALLCHHUS, IPOUCXOALINE IPU TEPMUUECKOI 00pabdoTKe.
Onuimure MUKPOCTPYKTYPY U CBOWCTBA CTAJIM MOCIIE TEPMUUYECKON 00pabOTKH.

151. [Ins HekoTOpbIX AeTanelt (meku 6apabaHoB, APkl IPOOMIIBHBIX MEJIBHHMIL U T.I1.) BEIOpaHa
cranb 110I'13. Ykaxure coctaB u onpesenuTe IpyIny cTaly 1o Ha3HayeHuo. HazHaubTe pexxum tep-
MHUYECKOI 00paboTkH 1 000CHY#HTE ero BeIO0p. ONUIINTE MUKPOCTPYKTYPY CTAJIU U IPUUUHBI €€ BBICO-
KOW MU3HOCOYCTOMYUBOCTH.

152. TTomyocu B pe3yabTaTe TEPMUIECKOH 00paOOTKH JOIDKHBI MOIYYUTh MOBBIIICHHYIO MTPOY-
HOCTH 10 BceMy cedenuto (TBepaocts 230-280 HB). [l usrorornenus ux BeiOpana ctans 40XH. Yka-
KHUTE COCTaB U OIPEeNIUTE TPYIITY CTAIU 110 Ha3HaueHuto. HazHaubTe pexum TepMuueckoil 00paboTku
naHHOU ctayn. ONUIINTE CTPYKTYPY U CBOMCTBA CTaIM MOCIIE TEPMUYECKON 00pabOTKH.

153. Beibepute MapKy 4yryHa JUisl H3TOTOBJICHUS JIeTalIell MaIluH, pabOTarONINX B YCIOBUIX
JMHAMUYECKHUX HAarpy30K. YKaKUTe COCTaB UyryHa, BBIYEPTUTE Tpa(UK MOTydeHHs YyT'yHa, CTPYKTYpY
1 MEXAHUYECKUE CBOWCTBA.

154. Beibepute MapKy 4yryHa Juis U3rOTOBJIEHHS OTBETCTBEHHBIX JeTallel MallIiH (KoJieHYaThie
BaJIbl, IIATYHBI U T. I1.). YKaXKUTE COCTaB, 00pabOTKY, CTPYKTYpY U OCHOBHBIE MEXaHUYECKUE CBOWCTBA
JeTajell U3 3TOro 4yryHa.

155. JIns neraneif, paGoTarommx B claObIX arpeCCUBHBIX cpefax, mpumensercs ctanb 30XI3.
VYkakuTe cocTaB U OINpeeINTe IPYIIy CTAIN M0 CTpYKType. OObsICHUTE Ha3HAYEHUE XpOMa B JJaHHON
CTaJli, Ha3HA4YbTe U OOOCHYITE peXXUM TepMHUecKOl 00paboTku. OnUIIuTe CTPYKTYPY M CBOWCTBA TO-
clie TepMHUYECKON 00pabOTKH.

156. [{ns neraneit, paboTaromux B OKUCIUTENbHON aTMocdepe, mpuMensiercs crtanb [2X13. Yka-
KHUTE COCTAB U OIPENEIUTE KIIAcC CTaIH MO cTpyKType. OObACHNUTE Ha3HAUEHUE XpOMa B JAaHHOM CTalln
1 000CHYITE BRIOOP MapKH CTaJIH JIJISl TUX YCIOBHH pabOTHI.

157. JInst m3roroBneHus aerajel, paboTaomuX B aKTUBHBIX KOPPO3HOHHBIX Cpefax, BhIOpaHa
cranb O8XISHIOT. Ykaxute coctaB 1 00bICHUTE IPUYNHBI BBEICHUS JIETUPYIOLIUX 3JIEMEHTOB B 3Ty
ctanb. HazHaubTe 1 000CHYHTE pexkUM TepMUIECKO 00pabOTKH U OMUIINTE MUKPOCTPYKTYPY JAHHON

CTaJIH TOCTIE TEPMHUUECKOM 00pabOTKH.
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158. /151 U3roTOBICHUS AeTallel, paboTaOMUX B KOHTAKTE C KPEMKUMHU KUCIOTaMH, BEIOpaHa
cranb [5X28. Ykaxure coctaB cTalu, 00bICHUTE IPUYUHY BBEACHUS XpOMa, 00OCHYHTE BBIOOp CTalN
JUIsl JaHHBIX YCIIOBHM pabOTHI.

159. JIns u3rotoBieHus AeTalIel, pabOTaIONIUX B OKUCIUTEIHLHON aTMOochepe Mpu TeMieparype
800°C, BeiOpana crans [2XI8HIT. Ykaxute coctaB, OObSICHUTE HA3HAYCHHE BBEICHUS XpOMa B CTaIb,
000CHYHTE BBIOOD CTaNM JJIsl TAaHHBIX YCIOBUN paOOThl. YKaKUTE CTPYKTYPY M CBOMCTBA CTAaJIH.

160. [Inst m3roroBieHus aeTajnei, paboTaroluX B aKTUBHBIX KOPPO3HOHHBIX CpeAax, BbIOpaHa
ctanb 08XI7T. YkaxkuTe coOCTaB M ONpeACIIUTEe TPYNIY CTadu 1o Ha3HaYeHHI0. OObSICHUTE Ha3HAYCHUE
JETUPYIOIINX JIE€MEHTOB, BBEICHHBIX B CTAJIb. Y K&KUTE CTPYKTYPY M CBOICTBA CTAaJIH.

161. I u3roTOBICHUS TIOCTOSTHHBIX MarHUTOB ceueHreM S0x50 MM BeIOpaH criaB EX3. Yka-
KHUTE COCTaB U IPYINY CIJIABOB, K KOTOPBIM OTHOCHUTCS JAAaHHBIHA CIUIaB 10 Ha3HayeHHto. HazHaubTe
PEXUM TepMHUUYECKOH 00pabOTKH, MPUBEIUTE €ro 0OOCHOBAHUE U OIUIIUTE CTPYKTYPY CILIaBa Mocie
00paboTku. OOBICHUTE, TOYEMY B IaHHOM CITydae HEJb3sl IPUMEHATh CTaib Y 12.

162. JInst M3roTOBICHNUS MAlIMHHBIX METYHMKOB BbIOpaHa crainb POMSKS. Vkaxwure cocras,
OIlpeJieNITe TPYMILYy CTalIM M0 HazHaueHUto. HazHaubTe pexxuM TepMuuecKkoil 00paboTku; oObsICHUTE
BIIMSIHUE JIETHPYIOLIUX 3JIEMEHTOB Ha IPEBPALLCHMs], IPOUCXOAIINE HAa BCEX ATarax TEPMUUECKOH 00-
paboTku. OMUIIMTE MUKPOCTPYKTYPY ¥ CBOMCTBA CTAJIM MOCIIE TEPMUIECKOI 00pabOTKH.

163. YkaxkuTe TBep/ble CIUIaBbI, PUMEHSIEMbIC ISl U3TOTOBJICHUS PEKYIIET0 WHCTPYMEHTA.
Onuimure cnoco0 U3roTOBJIEHUS, COCTaB, CTPYKTYPY, CBOMCTBA, 00JaCTH NPUMEHEHHSI.

164. JIns u3rotoBieHus pe3LoB BeiOpaHa cTans POMS. Onpeaenure rpynmny cTaiu, yKakUTe co-
craB. HazHaubTe peXuM TepMHUYECKON 00pabOTKH; OOBSICHUTE BIMSHUE JIETHPYIOUINX AJIEMEHTOB Ha
MIpEBpaILeHHs, IPOUCXOSIINE HA BCEX ATANAX TEPMHUECKON 00paboTKu. ONHUIIUTE MUKPOCTPYKTYPY U
CBOMCTBA CTaJIM TIOCJIE TEPMUUECKON 00pabOTKH.

165. Jlnst usrotoBieHus pa3BepTok BeiOpana ctans XBCI'. Onpenenure rpymmny cTaiu o Ha3Ha-
YeHHI0, YKaxuTe coctaB. HazHaubTe pexkxuM TepMuueckoi 00paboTku. ONUIINTE MUKPOCTPYKTYPY U
CBOMCTBA CTaJIM TOCIIE TEPMUIECKON 00pabOoTKH.

166. [{ns uzrorosnenus ¢pes BeiOpana ctans 9XC. Onpenenute rpymmny CTaal o Ha3HAuYEHHIO,
YKaKUTE COCTaB, HA3HAYBTE PEXKHUM TEPMHUUYECKON 00pabOTKH, ONUIIUTE MUKPOCTPYKTYPY M CBOHCTBA
CTaJIH TOCTIE TEPMHUUECKOM 00pabOTKH.

167. lns w3roToBiieHUs 3yOni BeiOpaHa ctaib Y8A. OnpenenuTe TpyIimy CTalu, YKaKHATE CO-
craB. HazHaubTe pexuM TepMHUECKOW 00pabOTKH, OMUIIUTE CTPYKTYPY U CBOMCTBA MHCTPYMEHTA MO-
clie TepMHUYECKON 00pabOTKH.

168. ITonyuenue 3aroToBOK ropsueil neopmanueil sBiaseTcs MPOU3BOAUTEIHHBIM CIIOCOOOM

00paboTku. BeiOpaTte Mapky cCTaiM IJIsi U3TOTOBJICHUSI KPYITHOTO MOJIOTOBOTO INTamma (pa3mMepamu
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500x400x400M.); peKOMEHI0BaTh PEXXKUM TEPMUYECKON 0OpabOTKM MITaMmna M yKa3aTb MUKPOCTPYK-
TYpYy ¥ MEXaHUYECKHE CBOICTBA mocie oTmycka. OObsICHUTD, TOYEMY MOAOOHBIE IITAMIIBI HE CIIEAYET
M3rOTaBIMBATh U3 YIIepoauCcTON cTanu. OOBSCHUTD BIUAHUE Ka)KIOI0 JIETUPYIOLIETO IEMEHTA.

169. CranpHble cTakaHbl UIMHIPOB JBUTaTeNIel BHYTPEHHET0 CrOPaHMsl U3rOTaBIMBAIOT IITAM-
MOBKOW B TOPAYEM COCTOSIHUU. BHYTpEHHSS MOJIOCTh 00pa3yeTcsl MyTeM MPOIIMBKH - BIABIMBAHHEM
IyaHCOHA B HArPEThI METaJlI, yCTaHABIMBAEMBIH B crielMaibHOM MaTpuue. [lyancon paboTaer B ycio-
BUSIX MONEPEMEHHOr0 Harpesa (IIpH MPOLIMBKE) U OXJIAXEHUs (Ilocie NpouuBku). BeiOpate Mapky
CTaJIM [yl U3rOTOBJIEHUS IIyaHCOHA quaMeTpoM 40MM, 000CHOBATh CleNIaHHBIN BBIOOD; yKa3aTh PEKUM
TEPMUYECKON 00paOOTKH U CTPYKTYPY CTaIH B TOTOBOM ITyaHCOHE.

170.1ramrter coxkHOUM (POpMBI, 0COOCHHO MMEIOIINE BHYTPEHHEE OTBEPCTHE, CHIIBHO J1edop-
MUPYIOTCS ITPU 3aKajike. PEKOMEH10BaTh TeMIepaTypy 3aKajKy IMITaMIIOB U3 BBICOKOXPOMHCTOM cTain
XI2M, nipu BBIIOJIHEHUH KOTOPOH 3HAYUTEIBHO YMEHbIIaeTcs edopmanus. YKa3arb CTPYKTYpy CTallu
Mocye 3aKAIKH U OOBSCHUTH NMPUYUHBI, CIIOCOOCTBYIONIME YMEHBUICHUIO NedopMannu. YKa3aTh BHI
OTITyCKa, KOHEYHYIO CTPYKTYPY CTaIH U CBOMCTBAa. OOBSCHUTD BIHMSIHUAE JISTHPYIOUINX dJIEMEHTOB.

171. V3nenus U3 miacTMacc U3roTaBIMBAIOT IPpeccOBaHuEM Mpu HeBbIcokoM Harpese ( [50°C) .
Marepuan npeccopmbl, B KOTOPYIO IIPECCYIOTCS IJIACTMACChI, JI0JDKEH 00J1aaTh BBHICOKOM M3HOCO-
CTOMKOCTBIO. BrIOpaTh MapKy ctayiv u pexuM o00padoTku yist mpecchopM: mpocToit popMbl 1 HEOOITb-
IIMX Pa3MepOB; CI0KHOM (POPMBI; yUECTh IIPU 3TOM, UTO 00pabaTHIBAEMOCTh CTAJIM PE3aHUEM JOJKHA
OBITH XOpoUIel; KpoMe Toro, Aeopmanus npeccGopmbl PH TEPMUUIECKON 00pabOTKe T0JIKHA OBITH
MUHHUMAaJIBHOU.

172. ®opMBbI TUTHSI METAIUIOB TIO/ IaBJICHUEM HArpeBaroTCs B paboveM CiI0e 10 BBICOKHUX TeM-
nepaTyp W MpU KaKJIOW 3aJIMBKE KHJIKOTO METaJlla TIOJBEPraroTCs MOMEPEMEHHOMY HarpeBy M OXJjia-
KJIEHUIO U 3pO3NOHHOMY Bo3JeiicTBHIO. [IprBecTH MapKy cTanu, MPUroIHYO A7 (POPM JIUThS MO AaB-
JICHHEM AJIFOMUHUEBBIX CIIJIABOB, M OXapaKTepU30BaTh €€ yCTOWYMBOCTh MPOTHUB 00pa30BaHuUs TPEIIUH
pasrapa. PekoMeH0BaTh pexXKUMBI TEPMUYECKON 00pabOTKHU U yKa3aTh CTPYKTYpPY M CBOMCTBA CTajH B
roToBo# (hopme.

173. BriOpaTh MapKy CTaJM Ul PEXKYIIEro Mo MeTaly HHCTpyMeHTa ((ppe3), HaexHo paboTa-
IOLIEero B aBTOMAaTHYECKOM JIMHUM U cTaHkax ¢ UITY, umeromero npenMymecTBo Mo CTOMMOCTH U CO-
TepKaHUIO NIEPUIMTHBIX JISTHPYIOMINX 3JEMEHTOB. Temreparypa pa3orpeBa KpOMKH PEXKYIIETo HH-
CTPYMEHTA TpH OOJBIINX CKOPOCTAX pe3anust He npesbiaetr 600°C. Ctanp 10KHA HIMETh TBEPIOCTh
He MeHee 62 + 64 HRC, ousr. > 3200 MIla. Yka3aTs BUA TepMUUYECKON 00paOOTKH BHICOKOJIETUPOBAH-
HOM MHCTPYMEHTAJIbHOM CTallu, 00ecreunBaOINii MUHUMAIbHOE KOJTMYECTBO OCTATOYHOI'O AyCTEHHTA,

a CJIICaA0BaTCJIbHO, MUHHUMAJIbHOC U3MCHCHUC q)OpMI:I " pasMCpOB UHCTPYMCHTA B MPOLCCCEC paGOTBI.
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174. BriOpaTh MapKy CTajH Al MHCTPYMEHTA, MPEeIHa3HAuE€HHOTO /Il U3TOTOBIICHUS JeTalei
CIOCOOOM JIaBJICHUS, IPH KOTOPOM (hopMa U pa3Mephl AETAIN ONMPEAENATCS KOHPUTypaled HHCTPY-
MeHTa (IITamma).

175.Marepuan mramna A0/HKeH 00J1a1aTh BEICOKOM TBepaocThio (He MeHee 60 HRC) B couera-
HUU C TOBBIIIEHHON N3HOCOCTOMKOCTBIO. DTUM TPEeOOBAaHUAM YJOBIETBOPSIOT T Mapok X12, X12M,
Ho ctanb Mapku XI2 no 'OCT 5960-73 umeer MUKPOCTPYKTYPY, OLIEHUBAEMYIO HOMEPOM 3€PHUCTOCTH
No6, a XI2M - Ne8. Ctaiib Kakoil MapKu sIBJISIETCsI 0os1ee mpearnouTuTenbHoi? O00CHOBATh BHIOOP MapKu
CTaJIH.

176. MHoOTHE M3MEpHUTENbHbIE MHCTPYMEHTHI TUIOCKOW (OopMBbI (ITa0IOHBI, IITAHTCHIUPKYIIH,
JMHEWKH) U3TOTABIUBAIOTCS U3 JTUCTOBOM ctanu. OHM JOIDKHBI 001a1aTh BEICOKOI H3HOCOCTOWKOCTBIO
B pabounx kpoMkax. IIpuBectu pexum TepMHUUECKON M XUMHUKO-TEpMHUUYECKONH 00paboTKH, oOecredn-
BaIOLIEH MMOJIy4e€HHE 3TUX CBOMCTB, €CJIM MHCTPYMEHTBI M3rOTABIMBAIOT OONBIIMMH MAPTUSIMU U3 CTa-
neit I5X u 20.

177. dnsa neraneit apmatypsl BeiOpana 6ponsa bp.OIO®I. Vkaxure cocTaB U ONUIINUTE CTPYK-
Typy ciutaBa. OObsICHUTE Ha3HAUYEHUE JIETUPYIOIIMX 3JIEMEHTOB M NPUBEIUTE MEXaHUYECKHE CBOICTBA
CILJIaBa.

178. lnsa neraneit apmarypsl BeiOpana 6ponsa bp. OLC4-4-2,5. PacudpyiiTe cocTaB U omu-
LIUTE CTPYKTYpY ciiaBa (puc. 4). O0bsCHUTE Ha3HAUEHUE JIETUPYIOIIUX 1eMeHToB. [IpuBennTe xapak-
TEPUCTUKH MEXAHUYECKHUX CBOMICTB CIIJIaBa.

179. JIns usrotosnenus aeraneit BbiOpaH crutas /1. Pacimdpyiite cocras (puc.7) onuimre cro-
co0 ynpoyYHEeHus CIijIaBa U 00bSACHUTE IPUPOY YIIPOUHEHUS. Y KaXKUTE XapaKTEPUCTUKA MEXaHUUECKUX
CBOMCTB CIIJIaBa.

180.. JIns u3roToBneHus AeTanei myreM riryOoKoi BBITSDKKY IPUMEHSIOT JaTyHb JI68. Ykaxure
COCTaB W ONMILUTE CTPYKTYpYy ciutaBa. HazHaubTe pexxuM TepMHUecKoW 00pabOTKH, MPUMEHSEMbII
MEXy OT/IEIbHBIMU OINEpalusIMU BBITSKKH, U 000CHYHTE ero BeiOop. [IpuBeaure obmiue xapakrepu-
CTHKU MEXaHUYECKUX CBOMCTB CILJIaBa.

181. JInst oTAMBOK CIIOKHOM (OpMBI HCTONb3yI0T 6pon3y bp. 0D7-0,2. Pacumdpyiite cocras,
OIUIINTE CTPYKTYPY, YKOKUTE TEPMHUYECKYI0 O0OpabOTKY, MPUMEHSIEMYIO U CHATUS BHYTPEHHHX
HaNpsLKEHUH, BOSHUKAIOLINX B PE3YJbTaTe JIUThS, U OMUIINTE MEXaHUYECKUE CBOMCTBA OpOH3bI

182. B kauecTBe Marepuaia Ui BKJIAbIIICH OTBETCTBEHHBIX IMOANIMITHUKOB CKOJBKEHHS BBI-
Opan crutaB b83. YkaxkuTe coctaB U onpeAenuTe, K Kakoil rpyrie OTHOCUTCS TaHHBIH CIIJIaB 110 Ha3Ha-
YEeHUI0. 3apUCyITe U ONMUIINTE MUKPOCTPYKTYpY cruiaBa. [IpuBeaure ocranbHble TpeOOBaHUS, IPETb-

sABIAEMbIE K 0a00uTaM.
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183. Iyt M3roTOBICHUS HEKOTOPBIX JIeTaJIel IBUTaTeNleii BHYyTPEHHET0 CrOpaHusl BEIOpaH CIlJIaB
AK4-1. Pacumdpyiite coctaB, yKaxuTe ciocoObl M3TOTOBJICHHUS A€Talel U3 JaHHOTO CIIIaBa U MpHUBE-
JUTE XapaKTECPUCTUKN MEXAaHUYECKUX CBOMCTB CIUIABA IIPH MOBBIIIECHHBIX TEMIIEpATypax.

184. B kauectBe Marepuana Juisl 3aJMBKHM BKJAJblIeH MOAIMIHUKOB CKOJIBXEHHsI BbIOpaH
cruaB b88. YkaxuTe coctaB U onpeieuTe TPyIiny, K KOTOPO OTHOCUTCS 3TOT CIUIAB 110 HA3HAUYCHUIO.
3apucyiiTe MUKPOCTPYKTYPY U YKaKUTE OCHOBHBIC TPeOOBaHUS, MPENbSIBIIEMbIC K CIIaBy JaHHOU
IPYIIIBL.

185. Jlns m3roToBieHus psijia AeTalield cyHa BeiopaH crutaB [[16. YkaxuTe coctaB u XapaKTepu-
CTHKH MEXaHWYECKHUX CBOMCTB CIUIaBa MOCIIE TEPMUIECKOH 00paboTku. OnumuTe crnocod ynpouHeHUs
3TOTO CIIaBa U OOBSICHUTE MIPUPOLY YIIPOUHECHHUS.

186. J[y1st U3roTOBIEHUS HEKOTOPBIX JeTallel JBUraTesieil BHyTPEHHEro CropaHus BbIOpaH CIijiaB
AK4. Ykaxute coctaB, crioco0 U3roTOBJIEHUS JeTajel U3 3TOro CIIaBa M ONUIIMTE XapaKTePUCTHUKU
MEXaHUYECKHUX CBOMCTB.

187. JInst n3roToBIIEHNI HEKOTOPHIX OTBETCTBEHHBIX JeTanel BeiOpaH criaB BOSTI. Ykaxwure
COCTaB U XapaKTEPUCTUKU MEXaHMUYECKHX CBOICTB Mociie TepMU4ecKoil 00paboTku. OnuIuTe, Kakum
CIOCOOOM IPOU3BOIUTCS YIIPOUHEHHE 3TOTO CIUIaBa, U OOBSACHUTE NPUPOAY YIPOUHECHHUS.

188. Jlyst u3roToBNIEHMSI HEKOTOPHIX JIeTalieil BeIOpaH criaB AMr3. Pacmdpyiite cocras, onu-
LINTE CHOCO0 YMPOYHEHHUs ATOrO CIUIaBa, OOBSICHUB MpUpPOAY yrnpouHeHus. [IpuBeaure xapakrepu-
CTHKU MEXaHWYECKUX CBOMCTB CILIABA.

189. JIns uzroroBnenus aeraneit npumensiercs adarynb JIO70-1. YkaxuTe cocTaB U OMMIIUTE
CTPYKTYpY cruiaBa. HazHaubTe pexuM TEPMHUYECKON 00pabOTKH, MPUMEHIEMOU MEXIY OTIEIbHBIMHU
ornepausaMu BbITSKKUA. OOOCHYITE BHIOpAHHBIM PEKUM M MPUBEAUTE OOIIYI0 XapaKTEPUCTUKY MeXa-
HUYECKUX CBOMCTB CILIABA.

190. JInst u3roToBaeHHUs TOKOMPOBOAIIMX YIIPYTHUX 31eMEHTOB BeiOpaHa 6ponsa bp b2. I1puse-
IUTEe XMMUYECKHI COCTaB CIUIaBa, PeXHM TEPMUYECKOM 0OpabOTKM M MOJydyaeMmble MEXaHHYeCKHe
cBoiicTBa MaTepuana. ONUIIKTE MPOLECCHI, MPOUCXOASIIUE TPU TEPMUUYECKOI 00paboTKe, U OOBSICHUTE
MPUPOJTY YIPOUHEHUS B CBS3H C AMArPaMMOM COCTOSIHUS Meb-0epuIuInii.

191. B kauectBe MaTepHuaia JUis OTBETCTBEHHBIX MOALIMITHUKOB CKOJBXEHUS BBHIOpaH CIUIaB
bp.C30. Ykaxure cocTaB U ONpPENENINTE, K KAKOW IpyIIle OTHOCUTCSA JaHHBIA CIIJIaB IO HA3HAYEHHUIO.
Onumure OCHOBHBIE CBOMCTBA M TPeOOBaHUS, MPEAbSIBISIEMbIE K CIJIABaM 3TOW TPYIIIHI.

192. Ha3naubTe MapKy alfOMMHHUEBOW OPOH3BI /Ul M3TOTOBJICHUS MEJIKUX OTBETCTBEHHBIX Jie-
Tasiel (BTYJIOK, (DJIAHIIEB U T.I1.). YKQXKUTE €€ COCTaB, OMMILIUTE CTPYKTYPY, UCIIONIB3Ysl TMarpaMmy co-

CTOSIHUS MEJIb-aIIFOMUHUH (pUC.5), © OCHOBHBIE CBOWCTBA OPOH3HI.
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193. Jlns u3roToBICHUS eTalCH NBUTATENIel BHYTPEHHETO cropanus Beiopan crutaB AKS. Pac-
mmdpyiTe cocTaB, yKaXKUTe crioco0 M3roTOBJICHHUS A€Talel U3 IaHHOTO CIJIaBa U MPUBEIUTE XapaKTe-
PUCTHKU MEXaHWYECKUX CBOICTB CILIaBa MPU MOBBILICHHBIX TEMIIEpaTypax.

194. B xadecTtBe MaTepuana Ui 3aJlMBKUA BKJIQJbIIIEH MOJIIUITHUKOB CKOJIBXKEHHS BBIOpaH
cruiaB BI6. Ykaxure cocTaB v onpenenuTe, K KaKoi rpymne OTHOCUTCS JaHHBIN CIJIaB M0 HA3HAYEHUIO.
Onuimre MUKPOCTPYKTYPY CIUIaBa M OCHOBHBIE TPeOOBaHMUS, TPEABSBIIIEMbIC K CIIJIaBaM 3TOW TPYIIIIHI.

195. /g u3roToBieHHsI MOPUIHEHN U TOJIOBOK HUJIMHIPOB aBTOMOOMIBHBIX JIBUTATEICH UCIIOIb-
3ytoT cunymuH AK12M2MrH (AJI2), paGoTaronuii mpy MOBBIICHHBIX TeMIiepatypax. [IpuBectu xu-
MUYECKHI COCTaB cIuiaBa (yKa3aTh POJIb OTIEIBHBIX KOMIIOHEHTOB), PEXXHM TEPMOOOPAOOTKH, €ro
CTPYKTYpPY U MEXaHUUECKHUE CBOICTBA.

196. lns cpenHeHarpyXeHHBIX JIeTanel MHEeBMO- U THAPOCUCTEM UCHONB3YIOT culyMuH AK9u
(AJI4). IlpuBecT XUMHYECKUN COCTaB CIUIaBa, YKa3aB POJIb KOMIOHEHTOB; PEXKHUM TEPMOOOPabOTKH,
CTPYKTYpPY U MEXaHUUECKHUE CBOICTBA.

197.1ns metayel CIOXKHOW KOH(HUTYpaluu CpeaHell Harpy)KEHHOCTH ISl padOThl B MOPCKOM
BoZie U BiaxHoW atmochepe mpumenstor cunymun AK74 (AJ19). IlpuBectn XuMHYECKUN COCTaB
CIUIaBa, yKa3aTh POJIb KOMIIOHEHTOB; PEXKUM TEPMOOOPaOOTKHU, CTPYKTYPY U MEXaHUYECKUE CBOMCTBA.

198. Bpamaromuecs 1eTajii MHOTHX YCTAaHOBOK peaKTHBHOW TEXHUKH, HarpeBaromuxcs 10 500-
600°C, HeoOX0IMMO U3TOTOBIISITh U3 CIIABOB C MEHbILIEH MJIOTHOCTHIO, YeM Y cTayid. BoiOparh Mapky
TUTAHOBOTO CIUIaBA U CPABHUTH €T0 KapONPOYHOCTH (UINTENbHYIO MpoyHocTh 1t 1000 1) mpu 500° ¢
aHAJIOTMYHBIMU CBOMCTBaMM JypalloMUHa U kapornpoyHoi ctanu [2XISHIT.

199. /Inst n3nenuii, paboTarOMUX MpHU KPHOTEHHBIX TeMIepaTypax, MpUMeHstoT craB BTS5-1.
VYkazaTh XUMUYECKUM COCTaB CILJIaBa, CIIOCOO W3TOTOBJICHUS M3ICIHM, CTPYKTYPY M MEXaHHYECKHUE
CBOMCTBA.

200. /1551 M3roTOBJIEHHUS AeTaNell KOMIIPECCOPOB aBUAIIMOHHBIX JIBUTATENIEM (JUCKOB, JIOMATOK U
Ip.), paboraronux npu temnepaTtypax 10 500°, ucnons3yercs cmas BT9. IlpuBectu xumuueckuit co-
CTaB CILIaBa, peXUM TepMOOOPaOOTKH, CTPYKTYPY, MEXaHUUYECKHE CBONCTBA.

201.TTomumepHble MaTepuansl. Knaccugukaius nomumepos mo cocraBy. OpraHudeckue 1 He-
opranudeckue mnonumepsl. [IpuBectu mpumepbl, 3Hepruto cBa3H. OCOOEHHOCTH CBOWCTB KaXIo0i
IpyMIbl HOJUMEPOB.

202. MMommmmepubie MaTepuaibl. Kitaccupukamnus moauMepoB mo Gopme Makpomosiekyi. Oco-
OEHHOCTHU CBOMCTB Ka)KIOH IPYMIIbI TOJIMMEPOB, IPUBECTH IPUMEPBHI.

203. Knnaccudukanus moiuMepos 1o ¢pazoBoMy coctaBy. CTeneHb KpUCTAIIMYHOCTH, €€ BIHS-
HUE Ha CBOICTBA roimmepa. Byl HAAMONIEKYIAPHBIX CTPYKTYP aMOP(HBIX U KPUCTATUTHYECKUX TTOJIH-

MEpOB.
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204.TepMmoriacTU4HbIE U TEPMOpEaKTUBHBIC ToauMepsl. [lpuBectn npumepsl. [lokazare oTinu-
YK€ 10 CBOWCTBAM TEPMOIUIACTOB U PEaKTOIIACTOB.

205.0c006eHHOCTH CBOWCTB MOJMMEPHBIX MarepuanoB. VX mpeumyiiecTBa U HEOCTATKH I10
CPaBHEHHUIO C METaJJIaMHU.

206. ITomumepusie Matepuansl. Knaccudukanus nomumepos o nonspHocTd. [IpuBectn npu-
Mepbl. OCOOEHHOCTH CBOMCTB KaXKIOM IPYIIIBI TOJTUMEPOB.

207. Tpu pu3nUecKux COCTOSIHUS TOJIUMEPOB. PaccMoTpuTe 0COOEHHOCTH KaXkI0TO COCTOSIHHUSL.
[IpuBeauTe TepMOMEXaHUYECKUE KPUBBIE JJIs PA3IMUHBIX OJIUMEPOB.

208. OpuenTanmoHHOE yIpoYHEeHHE MOIUMEpoB. OTHOOCHASE U MHOTOOCHAsI OpUEHTAIINS.

209. Onumre TPUHIUIHAIBHOE OTIIMYHE POIecca KPUCTALTH3AIMY TOJTMMEPOB U METAJIIOB.
Brnusinue ckopocTtu oxnaxkaeHus, MoJu(pUKaTOpOB Ha TUCIEPCHOCTh CTPYKTYPbI, CBOMCTBA.

210. Crapenue noiaumepoB. [ecTpykius nonumepoB. Bubl cTabummuzaTtopos.

211. Anresus. Koresus. Teopus anre3uu: ajacopOIMOHHAS, JICKTpUICCcKas, T y3nOHHAS.

212. nactmaccel. Kimaccudukanus riactMacce 1Mo Ha3HaueHUIo, 110 XapaKTepy CBA3YIOMIETO, 110
BUJTy HAIlOJIHUTEIS.

213. CocraB miactmacc. Llenb BBeieHUs. ¥ BUJIbI HAIOJHUTENEH, 1acTU(PUKATOPOB, OTBEPAU-
TeJeH, UX BIMSIHHIC Ha CBOICTBA IJIacTMACC.

214. TepMoOIUTaCTHYHBIC HETIOJISIPHBIC TIOJIMMEPHI: TTOJMATHIICH, TOJIHUIIPOITIICH, MOTUCTUPOT,
¢Toporutact-4. Ix cocras, cBOHCTBa, 001aCTH MPUMEHEHUS.

215. TepMoIuIacCTHUHBIE MOJISIPHBIE MTOJIUMEPDI: MOTUAMU/IbI, HOTUBUHUIXIOPU], TIOJTUYPETAHBI.
Hx cocras, cBoiicTBa, 0071aCTh TPUMEHEHUSI.

216. TepmopeakTuBHBIE TIacTMacchl. [lmacTMacchl ¢ TOPOIIKOBBIME M BOJIOKHHCTBIMU HATIOJI-
HuTensaMu. VX 0co6eHHOCTH, CBOMCTBA, IPUMEHEHHE.

217. TepMOpEaKTUBHBIE CIIOMCTHIE MJIACTMACCHI: T€THHAKC, TEKCTOJIUT, APEBECHOCIONCTHIE TI1a-
ctuku. CBOICTBA, 00JACTH TPUMEHEHUSI.

218. CrexorutacTuku. BHJIBI CTEKIIOIIIACTHKOB, HX COCTaB, CBOMCTBA, IIPUMEHEHUE.

219. I'azoHanosnHeHHbIE 1acTMacchl. OCOOEHHOCTH CTPYKTYpBI, cBoMcTBa. [leHommacTsl, mopo-
U COTOIUTACTHI. VIX mpuMeHeHue.

220. DxoHoMu4eckast 3 PEeKTHBHOCTh TPUMEHEHHS TUIACTMACC.

221. Knaccudukanus 3alnuTHRIX TTOJTMMEPHBIX MOKPHITHH 10 Ha3HAYSHUIO, BUIY noiumepa. Co-
ctaB Kpacok. OCHOBHBIE TpeOOBaHMs, IPEABABISEMbIE K HUM, 00J1aCTh TPUMEHEHHUS.

222. Cocras, kinaccuukanus, pU3MKo-MeXaHUUYECKUE CBOIMCTBAa M 00JacTH MPUMEHEHHUs pe-

3HUHBI.
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223. Kneu u repmeTrku. JlOCTOMHCTBA U HEOCTATKH KJIEEBBIX coequHeHni. Buabl kiees. Co-
CTaB, CBOMCTBA, 00JIACTH IPUMEHECHHUSI.

224, HeopraHu4eckoe CTEKJI0; COCTaB, CBOMCTBA, 00JIaCTH MPUMEHCHHS.

225.Kepamuueckue matepuanbsl. CocTaB kepaMuku. Busisl kepaMuku.

226. Tpu ypoBHSI CTPYKTYpPBI IMOJTMMEPOB: MOJICKYISPHBIN, TOMOJOTHYCCKHMA, HAIMOJICKYIISIP-
HBIM.

227.KoMITO3UIIMOHHBIE MaTEPHAIIbI.
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[punoxenne Ne 4

KOHTPOJIBHBIE BOITPOCHI 11O JUCHUTIIJIMHE
1 Kpucramnuyeckoe ctpoeHue MeramuioB. CBoCTBa MeTaIOB. XapaKTEPUCTUKU KPUCTAILIIN-
YECKUX PEIIETOK.

2 Knaccudukamnms kpuctamioB o Tunam cpsizeit. [lommmopdubie mpeBparieHus. AHU30TPO-

nusl.

3 JledekTbl CTpOCHUS KPUCTAITUNYECKUX PEIIETOK.

4 JIluarpaMMbl COCTOSIHUSI IBOMHBIX CILJIABOB.

5 CrpyKTypHBIE COCTABISIONINE KEIE30YTIEPOUCTHIX CIIABOB.

6 VYrnepoaucteie cramu MapKHpPOBKa, CTPYKTYypa, 001acTh IPUMEHEHUSI.

7 Pa3HOBUITHOCTH YYT'YHOB. MUKPOCTPYKTYpa M CBOWCTBA UYT'yHa, 00JIaCTh MPUMEHEHUS.

8 [Inactuueckoe nedopmupoBanue. Ddusnueckre OCHOBHI MIACTHYCEKOTO AePOPMUPBOAHUSI.
Hakuner.

9 3akanka cranu. PaznoBunHocTH 3akanku. Pexxumer. O01acTs NpUMEHEHUS

10 Omxuru cranu. Bunel omxura. Hasnauenue. Pexxum omkura (gate rpaduxu) O6nacts npu-
MEHEHHS.

11 OTtnyck, Buael otnycka. Haznauenue, o01acTb MpUMEHEHHUS.

12 JlerupoBannsie cranu. Kiaccudukanus 1erupoBaHHBIX cTaineid. MUKpOCTPYKTypa U CBOK-
CTBa, 00JIaCTh MPUMEHEHUS.

13. Menp, ee cBolCcTBa, IpUMEHEHUE, MapKu. MenHble ciinassl. [IpuBecTn mpumepsl.

14 AnmroMuHUH, €T0 CBOMCTBA, MPUMEHEHUE, MapKu. AJIFOMUHKEBBIE cIiIaBbl. O0IacTh mpuMe-
HEHUS.

15 Turan u ero crutaBel. MapkupoBka. O0nacTe npuMeHeHusi. Maruuii 1 ero crjiaBbl.

16 Knaccudukanuu nonumepos. [Tnactmaccsl. CoctaB. O6nacTh NpUMEHEHHUS.

17 Pe3unbl. Haznauenue, 061acTh MpuMeHEHUS.

18 Knen n ux npumeHenne. HazHadenune, 001acTh IpUMEHEHHSI.

19 Kepamuka. Haznauenue, 0651acTb IpUMEHEHHSL.

20 ITonydeHue OTIMBOK B recyaHble (opMbl. Y CTPOICTBO MecuaHblii (pa3oBoii) TUTEHHON
(dbopMbl DopMOBOUHBIE U CTepKHEBBIE cMecu. CocTaB U TpeOOBaHMSI IPEABSBISAEMbIE K HUM.

21 Jlutee mo BeIUIABIIsIEMBIM MOAEIIsIM. [IpenmyrtiectBa. O01acTh MpUMEHEHHS.

22 Jlutwke B kokuib. Jluthe o gapnenuem. [Ipenmyrecta. O6nacTb MprMEHEHUS

23 IlentpobexHoe nmuthe. [Ipenmyrectsa. OOmacTb MprMEHEHUS.

24 Ilnactuyeckoe 1ehopMUPOBAHHUE METAJlIa POKATKOMN, IPECCOBAaHUEM, BOJIOYEHUEM
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25 KoBka. Onepanuu koBku. TemnepaTypHusblil pexkxum. O6acts npumenenus. O60pynoBaHue.

26 MeTtoapl ropsiaeii U X0JIOAHON 00beMHOM mTaMoBku. O6macTs mpuMeHeHus. O6opynoBa-
HUE.

27 Jlucroas mrramrioBka. Oreparmn. [IpenmyriectBa. O6acTh MpUMEHEHHSL.

28 KonraktHas cThIKoBast cBapka. Meroabl. O6mnacth npuveHenust. O00pyIoBaHME.

29 Toueunas cBapka. O01acTs IPUMEHEHVIS.

30 Capka tpenuem. Oomacts npumeHeHus. OdopynoBanue npumenenust. O00pynoBaHue.

31 XononHas cBapka gasiaeHueM. Oomacts npuMeHeHnst. O00pyI0BaHueE.

32 DnekTpudeckast Iyroasi cBapka 3iekTpoaoM. CyInHOCTh Tporiecca, TEXHOIOT s, 000pyIo-
BaHHE, MaTepUabl U 00JIaCTh TPUMEHEHHUS.

33 ABTomartudeckas 1yroBas cBapka noj ¢gurocom. CyIIHOCTH Mpoliecca, TEXHOJIOTUs, 000py-
JIOBaHKE, MaTEPUAIBI U 00JIACTh TPUMEHCHHSI.

34 TomyaBTOMaTHUYECKas TyTOBasi CBapKa IuIaBsAImuMcs 3ekTpoaoM B cpeae CO2 u - Ar Cymr-
HOCTB TIPOIIECCa, TEXHOJIOTHSI, 000PYAOBaHKE, MATEPUAIIBI U 00JIACTh TPUMEHEHHS.

35 [Ina3menHas cBapka u peska. CylHOCTb Ipolecca, TEXHOIOTHS, 000pyA0BaHUE, MaTepUabl
1 00J1aCTh IPUMCHEHUSI.

36 I'azoBas cBapka. Kucmopomnas peska meramia. Martepuansl. O6opymoBanue. O01acTh MpH-
MEHEHHUSI.

37 TepmutHas cBapka. O6opynoBanue. O61acTb IPUMEHEHUS.

38 O0paboTka Ha TOKAPHO-BUHTOPE3HBIX CTaHKaX. Bubl 00pabaThiBaeéMbIX MOBEPXHOCTEH.
Pexwumsl pesanus. [Ipucnocobienus.

39 O6paboTka Ha ppe3epHbIX cTaHKaxX. Bupl 00padaTeiBaeMbIX TOBEpXHOCTENH. PexxuMbl pesa-
Hus. [Ipucnocobnenus

40 O6paboTka Ha CBEpIMIBbHBIX CTaHKax. Buabsl 00pabaTeiBaeMbIX MOBEpXHOCTEH. PexxnMel pe-

3anus. [Ipucnocobnenus
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