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1. HACHOPT ®OHAA OHEHOYHBLIX CPEJICTB

B pesynbrate ocBoeHust yuebHoi aucturummasl OI1.04. MatepuanoBeaeHue
oOy4Jaronuiicss JoJkeH 00J1aaTh CAEAYIOIMUMHI YMEHUSIMHU, 3HAHUSMU, OOIIUMU U
npoecCHOHANBHBIMU  KOMIETEHIMAMHU, mnpeaycmorpeHHbiMu @I'OC CIIO no
cnenuanbHocTh 23.02.04 TexHuueckas 3KCIUTyaTalldsl MOIbEMHO-TPAHCIIOPTHBIX,
CTPOUTEIBHBIX, IOPOKHBIX MAIINH U 000py0BaHus (MO0 OTpacisiM) AJig 6a30BOTO
BHJIa TIOJITOTOBKH CIICIIHAINCTOB CPEIHETO 3BEHA CPETHEro MPOQECCHOHAIBHOTO
oOpa3oBaHMUs.

OObeKkTaMu KOHTPOJSL W OIEHKH SIBIISIIOTCSA YMEHUsS, 3HaHUA, O0Ime u
npodeccuoHaTbHbIE KOMIIETEHITUH:

O0beKThI
KOHTPOJISA O0BbeKTHI KOHTPOJISI U OLlEHKH
U OLICHKH
V1 8blOUpaMb Mamepuanvl, HA OCHO8E AHAIU3A UX CBOUCMS, O/
KOHKPEemMHO20 NPUMEHEHUSL.
31 MEeXHOI02UI0 MEeMAIL08 U KOHCMPYKYUOHHBIX MAMEPUATLO8
32 Qusuro-xumuuecxue 0CHO8bl MAMeEPUAIOBEOCHUS
cmpoenue u ceoUCmed Mamepuaios, Memoovl UsMepeHus.
33 napamempos u c80LlUCme Mamepuaios
34 CBOUCMBA MEMAN08, CNIAB08, CHOCOObI UX 0OpabomKu
O00ONnYCKU U NOCAOKU
35
36 ceolicmea u 001acmov NPUMeHeHUsL SNeKMPOMEXHULECKUX,
HeMemaiIu4eckux U KOMNO3UYUOHHbBIX
OK 01 Buibupams cnocobwt pewrenus 3adau npogheccuonanvbHoll
O0esimenbHOCMU NPUMEHUMEIbHO K PA3IUYHbIM KOHMEKCMam
Ocywecmenams NOUCK, AHAIU3 U UHMEPNpemayuro uHgopmayuu,
OK 02 | neobxo0umoti  Ons  GvlnOHeHUsT  3a0a4  NPOGecCUOHANIbHOU
desimenbHOCMU
OK 03 Inanuposams u peanuzosvieams coOcmeenHoe npoghecCuoHaIbHoe U
JIUYHOCMHOE Pa3sumue
OK 04 Pabomamv 6  komnekmuee  u  Komawoe, aghghexmusHo
83aUMO0elCMB0B8AMb C KOJLIE2AMU, PYKOBOOCMBOM, KIUSHMAMU
Ocywecmenams YCMHYI0 U NUCOMEHHYI0 KOMMYHUKAYUIO HA
OK 05 | 2ocyoapcmeennom sazvixe Poccuiickou @edepayuu ¢ yuemom
0cobeHHOCmell COYUANbHO20 U KYIbMYPHO20 KOHMEKCMA
IIpossnamo 2PaANCOAHCKO-NAMPUOMUYECKYVIO no3uyuio,
OK 06 | oemoncmpuposams OCO3HAHHOE nogeoeHue Ha OCHOBe
MPAOUYUOHHBIX 00UeHesl08eHecKUX YeHHOCmell
OK 07 | Cooeticmsosams COXPAHEHUIO OKpyofcaroweu cpeowl,




pecypcocoepediceHuro, IPHeKmueHo 0elicmeosams 6 Upe3sbluatiHbIX
cumyayusix

Hcnonvzoeams cpeocmea gpuzuueckotl Kyibmypul Olisi COXpAHEHUs U
VKpenieHus 300p08bs 8 npoyecce npogheccuoHalbHOU 0esimenlbHOCmu

OK 08 .
u noooepaicanusi HeoOxX00uUM020 VPOBH3L Qusuueckot
1n0020MOBIEHHOCU

OK 09 Hcnonvzosams unopmayuonusvie mexHoniocuu 6 npopeccuoHarbHoll
oesmebHoCmu,

OK 10 Ilonv306amuvcs npogeccuonanvbHoll O0oKymenmayuetl Ha
20Cy0apCcmeenHoOM U UHOCMPAHHOM 3bIKAX

OK 11 Hcnonvzoeams 3uanus no QuUHaHcoB80l 2pamomHocmu, nIAHUpO8amy

NPeonpUHUMAMeNbCKYI0 0essmelbHOCb 8 NPOpecCUuOHAIbHOU chepe

Obecneyusams 6e3onacHoe U KauecmeenHoe 8binoIHeHue pabom npu
IIK 1.2 | ucnonvsosanuu HOObEMHO-MPAHCNOPMHBIX, CMPOUMENbHYIX,
O00PONHCHBIX MAWUH U MEXAHUZMO8

Konmponuposamw xauecmeo vinonnenus pabom no mexHu4ecKkomy
MK 2.2 | o6cnyorcusanuto u pemoHmy no0bemMHO-mpaHCnOpmMHbIX,
CMPOUMENbHBIX, 00POHCHBIX MAWUH U 000PYO08aAHUS

Onpedensims mexHuyeckoe coOCmosHue CUCmeMm U Mexauusmos
IIK 2.3 | noovemHo-mpancnopmmsix, cmpoumenbHulx, OOPOHCHIX MAWUH U
0b0opyoosanus

Becmu yuemno-omuemmnyto ookymenmayuro no mexHu4ecKkomy
IIK 2.4 | 06cnyorcusanuio u pemonmy noo0beMHO-mpaHCnoOpmHbIX,
CMPOUMENbHBIX, 00POHCHBIX MAWUH U 000PYO08aAHUS

OcyM/}QCWI8JZ}ZI’I/Ib KOHMpOJib 3d COONII0OEeHUEM MEXHOIO2UYECKOU

IIK 3.2
OUCYUNTUHBL NPU BLINOTHEHUU PAbOM

Cocmasname  u  ogopmaams  mexHUuweckylo U OMYEMHYIO
IIK 3.3 | dokymenmayuro o pabome peMOHMHO-MEXAHUUECKO20 OMOeNeHUs]
CMPYKMYPHO20 NOOPA30e/leHUs

Yuacmeosamv 6 noocomoske OOKyMeHmauuu ons JAUYEH3UPOBAHUA

IK 3.4 .
NPOU3800CHBEHHOU 0esiMeIbHOCU CIMPYKMYPHO20 NOOPA30eleHUs.

dopMoit MPOMEKYTOTHOM aTTECTAIUU MO YICOHOW NUCITUIIIIMHE SIBIISICTCS
9K3AMEH.



2. PE3YJIbTATHI OCBOEHMS YYEFHOM TUCIIUILINHBI,
IO VIEZKAIIUE ITPOBEPKE

B PE3YIIbTATC aTTCCTAllUU II0 qu6H0ﬁ AUCHTUINIMHE OCYIICCTBIIACTCA
KOMIUICKCHAA IIPOBCPKa CIICAYIOMINX YMGHI/Iﬁ )41 3HaHHﬁ, a TaKXKC JIHMHaMHKa

dbopMupoBaHus 00X U TPOHECCUOHATHEHBIX KOMIETSHIIUM:

Pe3ynbTaThl 00y4eHUs: yMEHHUs, 3HAHUS, OOIIUE U
npodeccroHaIbHBIE KOMITETEHITUN

dopma KOHTPOJIS
U OLICHUBAHUS

YMmenus:

V1
'BBI6I/IpaTB MaT€purajibl, HA OCHOBC aHAJIM3a UX CBOI>'ICTB, JUI
KOHKPCTHOT'O ITPUMCHCHU A

- YCTHBIH OIIpOC;

- MUCBMEHHBIN 0MPOC;

- TECTHI;

- camocrosTenbHas paboTa;
- 1abopaToOpHOE 3aHATHE;

- IPaKTUYECKOE 3aHATHUE,

- 9K3aMeEH.

3HAHUA:

31.

-TCXHOJIOTHUIO MCTAJUIOB U KOHCTPYKIIHOHHBIX MAaTCPUaIOB

- YCTHBIH OIIPOC;

- TMCbMEHHBIHN ONpPOC;

- TECTHI;

- caMocToATeNbHasE paboTa;
- 1abOpaTOPHOE 3aHATHE;

- MPaKTUIECKOE 3aHATHUE;

- DK3aMeH.

32
'@HSHKO'XHMH‘IGCKI/IC OCHOBBI MaTCPpHUAJTOBCACHUA

- YCTHBIH OIIpOC;

- TECTHI;

- caMocTosATenbHas padoTa;
- 1abopaTopHOE 3aHATHE;

- 9K3aMeEH.

33.
-CTPOEHHUE U CBOWCTBAa MaTEPUAJIOB, METObl U3MEPEHUS
apaMeTpoB U CBOMCTB MaTepHaioB

- YCTHBIH OIIPOC;

- TECTHI;

- 1abopaTopHOE 3aHATHE;
- IPAKTHYECKOE 3aHSTHUE;
- DK3aMeEH.

34.
-CBOMCTBA METAJJIOB, CIIJIaBOB, CIIOCOOBI UX 00pabOTKH

- YCTHBIH OIIPOC;

- TECTHI;

- camMocTosTenbHas paboTa;
- 1abopaToOpHOE 3aHATHE;

- IPAKTUYECKOE 3aHATHUE;

- DK3aMeEH.

3 5. - TECTHI;

-JIOTTYCKH M MOCAIKH - IPAKTUYECKOE 3aHATHUE;
- DK3aMEH.

3 6. - TECTHI;

-CBOICTBa U 00JIaCTh MMPUMCHCHUA JICKTPOTCXHUYCCKUX,
HEMCTAJJIMYCCKHUX U KOMITO3UIITMOHHBIX

- OK3aMCH.

O01mme KOMIETEeHI MM

OK 01.
Breibupats cmocoObl  pemieHus 3agady  IpodecCHOoHaTbHON
NEeSTENIbHOCTH IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

- YCTHBI OIpOC;

- MUCBMEHHBIN OIPOC;

- TECThI;

- caMocToATeNbHAsT paboTa;
- 1abopaTopHOe 3aHATHE;

- IPAKTHYECKOE 3aHSTHE;

- DK3aMeEH.

OK 02.

- YCTHBIH OIIPOC;




OCYH_ICCTBJ'I}ITB IIOHUCK, aHaJIn3 158 I/IHTepHpeTaI_[I/IIO
uHpopmanuyi, HEOOXOAMMOW JUIsi  BBIMIOJHEHHUS  3a/aad
po(ecCHOHATTLHOM e TEIbHOCTH

- MUCbMEHHBIN ONpPOC;

- TECTHI;

- camocTosATeNbHas padoTa;
- 1abopaTOPHOE 3aHATHE;

- MPAKTUUECKOE 3aHATHUE;

- DK3aMeH.

OK 03.
[TnanupoBaTh U peann30BbIBATE COOCTBEHHOE
npodeccuoHaIbHOE U JUYHOCTHOE pa3BUTHE

- TECTHI;
- camocToATeNnpHas padora;
- m1abopaTopHOE 3aHATHE;

- IPaKTHYECKOE 3aHIATHUE;

- DK3aMeH.

OK 04.
PaboTaTh B KO/UIEKTHBE U KOMaH 1€, 3 (HEKTUBHO
B3aMMOJICHCTBOBATH C KOJIJIETaMH, PYKOBOJICTBOM, KIIHEHTAMHU

- camocToATeNnpHas padora;
- m1abopaTopHOE 3aHATHE;

- IPaKTHYECKOE 3aHIATHUE;

- DK3aMeH.

OK 05.

OcCy1IecTBISTh YCTHYIO U TUCbMEHHYI0O KOMMYHHUKAIMIO Ha
rocyaapcrBeHHOM s3bike Poccniickoit denepanuu ¢ yuetom
0COOEHHOCTEH COLUANBHOIO U KYJIBTYPHOI'O KOHTEKCTa

- YCTHBIH OIIpOC;

- IMCbMEHHBIHN ONPOC;

- TECTHI;

- caMocToATeIbHAsE paboTa;
- 1abOpaTOPHOE 3aHATHE;

- IPAaKTHYECKOE 3aHSTHUE;

- DK3aMeEH.

OK 06.

[IposABIATH IpaXk/1aHCKO-NATPUOTHUECKYIO O3ULIMIO,
JIEMOHCTPUPOBATh OCO3HAHHOE MTOBE/IEHUE HA OCHOBE
TPaJULIMOHHBIX 00IIEYEIOBEYECKUX LIEHHOCTEN

- TMCbMEHHBIHN ONpPOC;

- TECTHI;

- camocToATeNbHas padoTa;
- m1abopaTopHOE 3aHATHE;

- IPAKTUYECKOE 3aHATHUE;

- DK3aMEH.

OK 07.

Co/ieiicTBOBaTh COXPAHEHHUIO OKPYIKAIOIIEH CpeIbl,
pecypcocOepexeHuto, 3pPEKTUBHO JIeHCTBOBAThH B
YpE3BBIYANHBIX CHTYAIUSIX

- CaMOCTOATCIIbHAsA pa60Ta;
- na60paT0pHoe 3aHATHUEC,

- [IPAKTUYICCKOC 3aHATUC,

- OK3aMCH.

OK 08.

Hcnonb30Bathk cpeacTBa GU3NUECKON KyIbTyphI LIS
COXPAaHEHHUS U YKPEIJIEHUS 37J0pOBbs B IpOIIEcce
npodeCCHOHATBLHOM 1eATeNbHOCTH U MOIeP KaHUS
HE00X0MMOT0 YpOBHS (PU3HUECKOH MOATOTOBIEHHOCTH

- CaMOCTOATECIIbHAsA pa60Ta;
- na60paT0pHoe 3aHATUEC,

- [IPAKTUYICCKOC 3aHATUC,

- OK3aMCH.

OK 09.
Hcnons3zoBath MHPOPMAIIMOHHBIE TEXHOJIOTUH B
npohecCHOHANBEHOM NesTeNbHOCTH

- TECTBI,
- caMocToATeNbHAsE paboTa;
- 1abopaTopHOE 3aHATHE;

- MPAKTUYECKOE 3aHATHUE;

- DK3aMeEH.

OK 10.
[Tonw3oBatbest mpodeccuoHaNbHOM TOKyMEHTallMen Ha
rOCYyIapCTBEHHOM U MHOCTPAHHOM SI3BIKax

- YCTHBIH OIpOC;

- MUCBMEHHBIH 011poC;

- TECTHI;

- camMocTosTenbHas paboTa;
- 1abopaToOpHOE 3aHATHE;

- IPAKTUYECKOE 3aHATUE;

- DK3aMeEH.

OK 11.

Hcnonp30Bath 3HaHUS 10 (PUHAHCOBOM I'PAMOTHOCTH,
IJIAaHUPOBATH MPECANIPUHUMATCIBCKYIO JCATCIbHOCTE B
npodeccuoHaIbHOM chepe

- TECTBI,
- caMocCToATeIbHAs paboTa;
- 1abopaTopHOe 3aHATHE;

- MPAKTUYECKOE 3aHATHUE,

- DK3aMeEH.

IIpodeccnoHaIbHBIE KOMIIETCHIIUH
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IIK 1.2.

O0ecrieunBaTh OE30IaCHOE U KAUECTBEHHOE BEITIOJIHEHNE
paboT MpH UCIOIH30BAHUH ITOABEMHO-TPAHCIIOPTHBIX,
CTPOUTEINBHBIX, JOPOKHBIX MAITUH ¥ MEXaHU3MOB

- TECTBI;
- camocrosTenbHas pabora;
- 1ab0opaToOpHOE 3aHSATHE

- IPAaKTUYECKOE 3aHATHUE,

- DK3aMeH.

[K 2.2.

KoHTponupoBaTh Ka4ecTBO BBIMOJIHEHUS paboT 110
TEXHUYECKOMY OOCITY’)KUBaHUIO 1 PEMOHTY TOIbEMHO-
TPAHCHOPTHBIX, CTPOUTEILHBIX, JOPOKHBIX MAIIUH U
00opyIoBaHUs

- TECTHI;
- camocrosTenbHas paboTa;
- 1abopaTopHOE 3aHATHE;

- IPaKTHYECKOE 3aHITHUE;

- DK3aMeH.

[IK 2.3.

OmnpenensaTh TEXHUUECKOE COCTOSTHUE CHCTEM U MEXaHU3MOB
NOABCMHO-TPAHCIIOPTHLBIX, CTPOUTCIIbHBIX, JOPOKHBIX MAallIMH
1 000pyIOBaHUS

- TECTHI;
- caMocTosATeNbHAs padoTa;
- 1abopaTOPHOE 3aHATHE;

- MPAKTUUECKOE 3aHATHUE;

- DK3aMeH.

IIK 2.4.

Bectn YUYETHO-OTUCTHYIO JOKYMEHTAUIO I10 TCXHUYCCKOMY
06CJ'Iy>KI/IBaHI/IIO H PEMOHTY NOABEMHO-TPAHCIIOPTHBIX,
CTPOUTCIIbHBIX, JOPOKHBIX MAllIMH U OGOpy,Z[OBaHI/IH

- TECTHI;
- 1abopaTOPHOE 3aHATHE;
- MPAKTUIECKOE 3aHATHUE;
- DK3aMeH.

IIK 3.2.
Ocy1ecTBISITh KOHTPOJIb 32 COOIIOIEHUEM TEXHOJIOIMUECKOM
JTUCIUILIMHBI IPU BBIIIOJIHEHUHU paboT

- TECTHI;
- 1abOpaTOPHOE 3aHATHE;
- IPAKTHYECKOE 3aHSTHE;
- DK3aMeH.

1K 3.3.

CoctaBisaTh 1 0OPMIIATE TEXHUIECKYIO H OTYETHYIO
JOKYMEHTALUIO O paboTe pEeMOHTHO-MEXaHUYECKOTO
OTJEJICHHsI CTPYKTYPHOTO TIOpa3IeIICHUs

- 1abOpaTOPHOE 3aHATHE;
- PAKTHYECKOE 3aHSTHE;
- DK3aMeH.

IIK 3.4.

YyacTBOBaTh B MOJATOTOBKE JOKYMEHTAIIUH JIJIS
JTUTEH3UPOBAHMS IPOU3BOICTBEHHON JEATEILHOCTH
CTPYKTYPHOTO TIO/Ipa3/ieNICHUs

- caMocToATeIbHAsE paboTa;
- 1abOpaTOPHOE 3aHATHE;

- IPAKTUYECKOE 3aHATHUE;

- DK3aMeEH.




3.1 ®OPMbI U METO/JbI OUEHUBAHUSA

3. OIIEHKA OCBOEHUS YYEBHOM JUCIIATIIMHBI

[IpeameToM OICHKM CITy’KaT YMEHUS, 3HaHUS, oOume u mpodeccHoHambHbIe KOMIIETCHINH, (HOPMUPOBAHUE KOTOPHIX
npeaycmorperno ®I'OI'C CIIO no gucuumiunae OIl. 04. MarepuaiioBeieHHeE.

KoHTposs 1 o1ieHKa 0CBOCHHS YU4eOHOU TUCITUTIIMHBI IO pa3jaesiaM U TEMaM:

OneMeHTsl yueOHOH

(DOPMBI 1 MCTOJbl KOHTPOJISA

JHACUUATLIUHBI TeKymii KOHTPOJIb [TpoMexkyToUHas arTecTauus
dopma KOHTPOIA [Iposepsiemsbie VY, 3, dopma KOHTPOJIS [Iposepsiemsbie VY, 3,
OK, IIK OK, ITIK
YcTHBIH ompoc; V1;31; 32; 33; 34;
Tema 1.1 TECTHI; OK01-0K 11;

OcHOBBI METAJJI0OBCACHUA

nabopaTopHOe 3aHSATHE

IIK1.2,11K2.2,11K2.3,
[1K2.4,11K3.2,I1K3.3,
1K 3.4

Tema 1.2
Keaesoyriepoaucroie u
JIETUPOBAHHbIE CIIABBI

YcTHBIN onpoc;

TECTBHI;

CaMOCTOATEIIbHAs paboTa;
MIPAKTUYECKOE 3aHITHE

V1; 31;32; 33;34;
OK 01 -0OK11;
[1K1.2,11K2.2,11K2.3,
I1K2.4,11K3.2,I1K3.3,
K 3.4

Tema 1.3 MPAaKTUYECKOE 3aHATUE V1; 31; 32; 33; 34;

Cn1aBbl HBETHBIX TECTHI; OK01-0OK 11;

METAJLJIOB I1K1.2,I1K2.2,I1K2.3,
I1IK2.4,I1K3.2,I1K3.3,
IIK 3.4

Tema 1.4 CaMOCTOSATENIbHAs paboTa; V1; 31; 32; 33; 34;

Cnoco0b1 00padoTKH
MeTaJlVIOB

MPAaKTUYECKOE 3aHITHE
[TuceMeHHsIi onpoc

OKO01-0OK11;
[IK1.2,ITK2.2,ITK2.3,
11K2.4,11K3.2,11K3.3,

Dxzamen

V1:31;32;33:34;35;36;
OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, OK 08, OK 09,
OK 10, OK 11.IIK1.2
11K 2.2, IIK 2.3,
11K 2.4,11K 3.2,
I1K3.3, TIK3.




1K 3.4

Tema 1.5
Jonycku u mocagku

MPAKTUYECKOE 3aHSATHE
TECTBHI,

V1; 31; 32; 33; 34;
35;

OKO01 -OK 11;
I1K1.2,ITK2.2,11K2.3,
I1K2.4,IT1K3.2,I1K3.3,
IIK 3.4

[TruceMeHHbIN onpoc

V1;31; 32; 33; 34,36

Tema 2.1.

3f1esz0TeXanec1cne OK 01 -OK 11,

MaTepHabl I1K1.2,I11K2.2,I1K2.3,
I1K2.4,11K3.2,I1K3.3,
IIK 3.4

Tema 2.2 TECTHI; V1;31;32; 33; 34,36

HeMeTamnueckue OK01-0OK 11;

KOHCTPYKLUMOHHbIE U 11K1.2,11K2.2,11K2.3,

CTPOUTEJbHbIE MATEPHUAJIbI. T1K2.4,11K3.2,I11K3.3,

IHonumepsl 1K 3.4

Tema 2.3 TECTHI; V1; 31; 32; 33;34;36

3KHHI/IpOBO‘leIe u
3allIMTHBIC MAaTCPHAJbI

OK 01 — OK 11;

K 1.2,TTK2.2,TTK2.3,
TIK2.4,1TK3.2,1TK3.3,
TK 3.4
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3.2 THUIHOBBIE 3AJAHUS UJISA TPOBEJAEHUSA TEKYHIIEI'O
KOHTPOJIA YCIIEBAEMOCTH

YCTHBIN OITPOC

1. Onucanue

VYCTHBIN OMpoc MPOBOAUTCS C LEIBI0O KOHTPOJIE YCBOCHHBIX YMEHUH U
3HaHUW ® TIOCIEAYIONIETO aHajdu3a TUIWYHBIX OIMMOOK W 3aTpyJHEHUH,
oOyJaromuxcs B KOHIIE U3yYCHHUs pa3aeiia/TeMBI.

Ha nipoBenenne onpoca orBoautcst XX MUHYT.

[Tpu pabGote OOyYarOMMIiCS MOXKET UCIOIB30BaTh CICAYIONINE UCTOUYHUKU:
VKa3amo UCHOb3YeMbl Mabauybsl, aumepamypy, o0bopyoosanue u m.o.

2. Kputepum o1ieHKH YCTHBIX OTBETOB

Ounenka «5» «OTJHYHO» - CTYJICHT IOKa3bIBa€T MOJIHBIE U TIyOOKHE
3HaHUS MPOTPAMMHOIO MaTepuana, JIOTUYHO M apryMEHTHUPOBAaHO OTBEYAET Ha
MOCTABJICHHBIN BOMPOC, a TAKXKE JIOMOTHUTEIBHBIE BOIIPOCHI, TOKA3bIBAET BHICOKUM
YPOBEHb TEOPETUUECKUX 3HAHUM.

Ouenka «4» «Xopomo» - CTYIEHT I[IOKa3blBaeT TIJIyOOKHEe 3HaHUS
MPOrpaMMHOr0 MaTepuajia, TpaMOTHO €r0 M3J1araet, JI0CTaTOYHO MOJIHO OTBEYAET
Ha TOCTaBJICHHBIM BOMNPOC M JIOMOJIHHUTEIBHBIE BOIPOCHI, YMeNIo (OpMYyJIHpyeT
BBIBOJIbI. B TOXe BpeMsi MpU OTBETE JIONYCKAET HECYIIECTBEHHBIC MOTPEIIHOCTH.

Ounenka «3» «ya0BJETBOPUTEJIBLHO» - CTYJCHT MOKa3bIBAET JOCTATOUYHBIC,
HO He TUIyOOKHE 3HAHUS MPOrpaMMHOI0 MaTepualia; IPH OTBETE HE JOIMyCKaeT
rpyobIX OIMMOOK WM TMPOTHBOPEYUH, OJHAKO B (HOPMYyJTUpPOBAHMU OTBETA
OTCYTCTBYET JIOJDKHAS CBSI3b MEXKAY aHAJIU30M, apryMeHTaluel u BeiBogamu. s
MOJTYyYEHHUsI IPABUIILHOTO OTBETA TPEOYETCs YTOUHSIOIINE BOTIPOCHI.

Ounenka «2» «HeEyIOBJETBOPUTEJbHO» - J[aH HENONHBIA OTBET,
NPEACTABIAIONMNA  CcOOOM  pa3po3HEHHbIE 3HAHUS 10 TEeME BOMpoca C
CYIIECTBEHHBIMH OLTMOKAMHU.

3. IlpumepHbIe BONPOCHI

Paznen/Tema Bomnpockl
Paznen 1 1.Onpenenute NOHITUE METAILI.
Tema 1.1 HazoBute BaxkHEMILIME METAJIbI,
OCHOBBI METAIITIOBECHUS MIPUMEHSIEMBIE B TEXHUKE U Ha

KEJIE3HOIOPOIKHOM TPAHCIIOPTE.
2.Kakumu cBoiicTBaMu 001a1a10T
METaJUTbl B OTJINYUE OT
HEMETAJUTMUYCCKUX BEIICCTB.

3.Kakue xapakTepHblE CBOMCTBA UMEIOT
METaJIIbI KaK TeJla KPUCTATUTMYECKOTO
CTPOCHUS.

4.Kakoe 3HaueHHE UMEET CTPYKTypa
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METaJIJIOB.

5.Yto npeacTapisieT cOOON alTOTPOTHS
(npeBpalleHus1) B Keyese.
6.0npenennuTe NOHITUE METAITTUYECKUI

CILJIaB.
Tema 1.2 1.YTto Ha3pIBaeTCS CIIIaBOM KakK
JKene3oyriaepoaucToie U JETUPOBAHHBIE | PA3JIMYAOTCS CIUIABBI IO BHYTPEHHEMY
CILIaBBI CTPOCHHIO.

2.B 4eM COCTOUT MPaKTUUECKOE
3HAYEHHE AUArpaMM COCTOSTHHUS.
3.YTto 0003HAYAIOT JIMHUHU JUATPAMM.
4.YTto Ha3pIBaCTCSA YBTCKTUKOM.
5.Ilepeuncnure U JalTe ONPEACIEHUS
CTPYKTYPHBIX COCTABIISIOIIUX
JKEJIC30YTJIEPOJIMCTHIX CIUIABOB.

IMUCHBMEHHBIN OITPOC

1. Onucanue

[TucbMeHHBINA OMPOC MPOBOJAUTCS C LIEIBI0O KOHTPOJISI YCBOSHHBIX YMEHUH U
3HAHUM U TOCIEAYIONIEr0 aHajliu3a THUIHWYHBIX OMIMOOK U  3aTpyJAHCHHH,
0Oy4Jaronuxcs B KOHIIE U3yUYECHUS Pa3/iea/TEMBI.

Ha nposenenne onpoca orBoautcst XX MUHYT.

[Ipu padoTe oOydaroUIUCs MOMXET MCIOJIb30BaTh CIEAYIONIUE UCTOUYHUKHU:
VKazamo UCHoIb3yeMbl mabauysl, iumepamypy, 06opyoosanue u m.o.

2. Kputepum oleHKHM MUCbMEHHBIX 0TBETOB

5» «orau4yHO» - B paboTe [AaH TOJNHBIA, pa3BEPHYTHIH OTBET Ha
MOCTaBJICHHBIC BOMPOCHL. M3mokeHue 3HaHUN B MUCHMEHHON (opMe TMOITHOE,
CUCTEMHOE B COOTBETCTBHHM C TPEOOBAHMSAMHU Y4eOHOW MporpaMMbl. 3HaAHUE 00
00BEKTE JAEMOHCTpUpYETCs Ha (POHE MOHMMAHUS €ro B CUCTEME JAHHON HayKH U
MEXIUCIUIUIMHAPHBIX CBA3€i. OTBET W3J0KEH JINTEPAaTYpHBIM SA3BIKOM C
WCIIOJIb30BaHUEM HAYYHON TEPMUHOJIOTHH.

«4» «xopomo» - B paboTe MaH TIOJHBIN, pa3BEpPHYTHIM OTBET Ha
IIOCTaBJICHHBIA  BOIIPOC, IIOKa3aHO YMEHUE BBIACIUTb CYILIECTBEHHBIE W
HECyllleCTBEHHble  npu3Haku. Imerommecs y  oOydaromierocs  3HaHUsA
COOTBETCTBYIOT MHUHUMAJILHOMY OOBEMY COJEpX aHUS MPEIMETHON MOATOTOBKH.
W3noxeHne 3HaHUN B MUCbMEHHOU (hopMe MOJHOE, CUCTEMHOE B COOTBETCTBHUU C
TpeOOBaHUSIMU Y4eOHOUM MporpaMmbl. BO3MOXKHBI HECYIIECTBEHHbIC OIIMOKH B
dbopmynupoBkax. OTBET JOTMYEH, W3J0XKEH JIUTEPATYPHBIM  SI3BIKOM €
MCIIOJIb30BaHUEM HAYYHON TEPMUHOJIOTHH.

«3» «yAOBJIETBOPHUTEJbHO» - JaH HEJAOCTATOYHO MOJIHBII M HEIOCTATOYHO
pa3BepHyThI O0TBET. JlomyIieHbl OMMOKK B PACKPBITHH MOHATUH, YHOTPEOICHUH
TepMuHOB. OdopmieHne TpeOyeT MOnpaBoK, KOPPEKIIUH.

12




«2» «Hey/OBJICTBOPUTEJbHO» - J1aH HEMOJHBIA OTBET, IPEACTaBIISIFOIINN
co0O0ll pa3pO3HEHHBIE 3HAHUS MO TEME BOIPOCA C CYLIECTBEHHBIMU OLIMOKaMHU B
onpeneneHusx. M310keHne HErpamMoTHO, AOMYLIEHbl CYUIECTBEHHBIE OIIMOKH.
OTCyTCTBYyeT HHTEpEC, CTPEMIICHHE K JOOpPOCOBECTHOMY H KAau€CTBEHHOMY
BBIIIOJIHEHUIO YYEOHBIX 3aJIaHUU.

3. [IlpumMepHbIe 3a1aHus

Paznen/Tema 3aganus
Tema 1.4 1.Kakoe 3HaueHNEe UMEET CBapKa B TEXHUKE.
Cnoco0b1 00padoTKH 2.Ilepeuncante BUABI CBAPKU U CIIOCOOBI CBAPKH.
METAJJIOB 3.Ilepeuncnure BO3MOKHbIE 1€PEKThI CBAPHBIX
COCIMHEHUH U CIIOCOOBI KOHTPOJIS Ka4eCTBa
CBapKH.

4.11epeuncnure METOABI CBAPKU B HOBOW TEXHUKE
s m3genni u3 Al, Cl crimaBos ¢ Cu, u u3 Cu; Ni;
Zn.

5.B 4em 3axmrodaeTcs NPUHIUIT Fa30BOU PE3KHU.
6.B 4yeM 3akimrodaeTcst CMBICH U CYIIHOCTh
npolecca MassHusl U KaKOBBI YCIIOBUS IIPOYHOTO
COCIMHEHHUS?

7.HazoBuTe BUABI IPUIIOEB IS NTASHUAS CTAJIH,
JaTyHUu, OPOH3bI, TIOPATIOMUHHUSL.

8.Ilepeuncite BUIbI IPUTIOEB.

9.5 4ero UCToIb3yITCS (PIIFOCHI U YTO K HUM
OTHOCHUTCH.

10.ITepeuncnure UHCTPYMEHT U 000PYIOBaHUE
JUISL TIAWKU.

11.0cHoBHas xapakTepuCTHKa 00pabOTKH
pe3anueM (MeTObl, CHATUE CJIOS METasla,
000pyJOBaHUE U UHCTPYMEHT)

12 I'eomeTpusi TOKAPHOTO MPOXOIHOIO pe3la

Tema 2.1. 1. KakoBbI OCHOBHBIE 3JIEKTPUYECKHUE CBOMCTBA
DJIEKTPOTEXHHUYECKHE JIURJTIEKTPUKOB.
MaTepuaJibl 2.Kakue quirineKTPUKU OTHOCSTCS K OPraHUYECKHUM.

3. Kakumu cBoiicTBaMu 00J1a1ar0T
TEPMOILIACTUYHBIC U TEPMOPEAKTUBHbBIC
JIADJIEKTPUKH.

4. Kakue AU3IEKTPUUYECKUE MAaTepHUaIbI
Ha3bIBAIOTCS TNIEHOYHBIMH.

5.KakoBBI JOCTOMHCTBA M HETOCTATKH
MUHEPATBHBIX AJIEKTPOU3OJISIIUOHHBIX Macel.
6.YeM oTIM4aroTCs aKTUBHBIC TUDJICKTPUKUA OT
OOBIYHBIX.

7.Kak xnaccupuuupyroTcst TU3IeKTPUKU B
3aBUCHMOCTH OT UX (DHU3UYECKOTO COCTOSIHHSI.
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8.Yem oTnuyaroTcst COOCTBEHHAs TPOBOAMMOCTh
OT npuMecei?

9.Kakumu MeTogamMu moJryqaroT
MOHOKPHUCTAILTINYECKUE MTOITYITPOBOHUKH.

10.YTo mpeacTaBisioT cOO0H CIOKHBIC
MOJIyIIPOBOJHUKOBBIE COCIUHEHHUS.
11.0co0eHHOCTH MOTYTPOBOHHUKOBBIX
MaTepHayioB M0 CPABHEHUIO C MTPOBOJHUKOBBIMH.
12.T"ne ucnonb3yercsa apceHu ] rajuinsi, aHTUMOHU]T
raJius.

13.KaknumMu MeXaHMYECKMMU CBOMCTBAMU
00J1a1at0T IPOBOTHUKOBBIE METAIIIbI?

14 Kakue Bbl 3Ha€TE MaTepralibl BLICOKOH
MPOBOJIMMOCTH U I'JI€ OHU MPUMEHSIFOTCS.
15.Kakoii MeTasu ABJISIEeTCS JIEKTPOTEXHUUECKUM
CTaHIAPTOM?

16.Kak ucnonap3yroT MaTepuaibl BEICOKOTO
COIIPOTHUBJICHUSA?

TECTbI
1. Onucanue
TecTbl MPOBOAATCS C LEJIBKD KOHTPOJS YCBOCHHBIX YMEHWH, 3HAHUN U
MOCJICIYFOIIETO aHalN3a THIMYHBIX OMIMOOK (3aTpyaHEHHI) OOYyYaromuxcsl B
KOHLIE U3YUYEHUS Pa3/esa/TEMBI.
Ha BrimosiHeHne Tecta oTBOAUTCS XX MUHYT.

2. Kputepum oneHKH

Ounenka Kosmn4ecTBO BEpHBIX 0TBETOB
«5» - OTIINYHO Beimmonaeno 91-100 % 3apanuii
«4» - XOpoIIo Beinosneno 76-90% 3aganuii
«3» - YAOBIETBOPUTEIBHO Brinonneno 61-75 % 3ananuii
«2» - HEYJIOBJIIETBOPUTEIBHO BrinosineHno He 6osiee 60% 3ananuit

3. IlpuMepHbIe TECTOBBIE BONPOCHI/ 3a1aHMs
DU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPHI MAaTEPUATIOB
Bapuanr 1
Kakwne u3 CBOMCTB METaJIOB M CILJIABOB OTHOCATCS K (pu3nuecKkum?
a) IIACTUYHOCTh, TBEPAOCTD;
0) TemnepaTypa IJIaBJICHUS, JIEKTPOIPOBOIHOCTS;
B) CBapUBAEMOCTb,
14




I') CIOCOOHOCTh 00pabaThIBATHCS PEXKYIIUM HHCTPYMEHTOM.

2. Jluans AECF siBnistercst:

a) JMHHUEH CONMMAYC;

0) TuHUEH JTUKBHUIYC;

B) JIMHUEH 3BTEKTOMIHOTO MPEBPAITICHUSI.
T') JTUHUEH IBTEKTUYECKOTO MPEBPAIICHUS

Ha xakoM 000pym0BaHUY MPOU3BOIST UCIIBITAHUS Ha paCTsSHKCHHE?
a) pa3pbIBHAS MAIIIMHA;

0) xomép;

B) nipubop bpuness,

r) mpudop Poksernna

Kakue mapameTpsl onpeaenstoT MpU UCTIHITAHNHA MaTepralia Ha yCTalOCTh?
a) BPEMEHHOE CONPOTUBIICHUE PA3PbIBY;

0) mpeen BBIHOCIUBOCTH;

B) yJ1apHas BSI3KOCTb.

') MUKPOAHAJIM3.

YKaxute MEeTObl ONpeIeTICHUsI TBEPAOCTH:
a) TeMIepaTypHOe BO3/ICHCTBUE;

0) BIaBIMBaHUE, l1apanaHue, ynpyras oTaaua;
B) pa3pbiB 00pasiia.

T') YJIbTPa3ByYKOBBIM METOJOM

6.CTpyKTypa SBTEKTOUIHOM YITIEPOIUCTOM CTalIU MPEACTABIISIET COOOM:
a) IEMEHTHT;

0) nepiaur;

B) J1e1e0ypUT;

r) dbeppur.

Yrto Ha3bIBaeTCA, KPUCTAILTH3AIUCH?

a) pacroJIOKEHUE aTOMOB B PA3JIMYHBIX TIOCKOCTSIX KPUCTATUTMUECKON PEIIETKH C
Pa3IMYHOM IJIOTHOCTHIO;

0) HECOBEPIIICHCTBA HAa TpaHUIaX 3EPEH U OJIOKOB METAIIJIOB,;

B) TIEPEXO0/] METAJIJIa U3 KUIKOTO B TBEPIOE COCTOSIHHE.

T') IOJIHASE PACTBOPUMOCTD 3JIEMEHTOB JIPYT B JPYTE.

HazoBuTe XxapakTepHble 0COOEHHOCTH MEXaHMYECKON CMECH:

a) DJIEMEHTHI, BXOASAIINE B COCTAB CILIaBa, HE PACTBOPUMEI APYT B JIpyTre B
TBEPIIOM COCTOSTHUH, HE BCTYITAIOT B XUMHUYECKYIO PeaKInio, 00pa3ysl COCTMHCHHCE,
0) oOpa3oBaHue OOIIEH KPUCTATUNIMUECKON PEIIETKY;

B) TOJTHAsI PACTBOPUMOCTH JIEMEHTOB JIPYT B ApPYTE.

r) 00pa3oBaHKE TBEPBIX PACTBOPOB BHEIPECHUS

15



8. Uto mokaspIBaeT JUHUS COJIUYC TUATPAMMBI COCTOSIHUS CTLTABOB?
a) SBTEKTUYCCKUE TTPEBPAIIICHHSI;
0) MosIBIICHUE KUJIKOCTH,
B) KOHELl KpUCTaJUIU3aL1U.
T) cepeIMHa KpUCTAJUTU3aIuN

10.Kak Ha3bIBaIOTCS CIIaBBI XKeJe3a C YIIIEPOAOM C COACPKAHUEM YTIepoa 10
2,14%°7?

a) CTaJIu;

0) deppur;

B) UyTYH.

I') IIEPJIAT

Bapuant 2

1. Kakue u3 CBOMCTB METAJIJIOB U CILIABOB OTHOCATCS K TEXHOJIOTHYSCKUM?
a) CBapuBaeMOCTh, KOBKOCT,
0) crmoCOOHOCTh MPOTUBOCTOSITH KOPPO3HH,
B) yJI€JIbHBII BeC,
') KO3()PUIMEHT JIMHEWHOTO PaCIIMPEHUS.

2.9BTEKTOHMIHOE TPEBPAIIICHHUE TIPOUCXOAUT T10 JIMHUU:
a) ACD;
6) GSE;
B) PSK.
r) ECD

3.Ha kakom 000py10BaHUM TPOBOJSAT UCIBITAHUS HA YAAPHBINA U3TH0?

a) MasiTHUKOBBIN KONED;

0) npubop Poksenna;

B) pa3pbIBHAs MallIMHA,

r) npudop bpunens.

4. Kakue nmapaMeTpsl ONpeessiioT MPU UCIBITAHUH MaTepuasa Ha pa3pbiB?

a) yJlapHas BSI3KOCTb;

0) mpeen BEIHOCIUBOCTH;

B) IIpEZiE TEKYUYECTH, TPEAEIT TPOYHOCTH.

I') IpeAe JUIMTEIbHON IPOYHOCTH.

5.4Yt1o Ha3bIBaeTCA TBEPAOCTHIO:

a) CIOCOOHOCTH MaTepuraja CONPOTUBIATHCS BHEIPEHUIO B HETO Jpyroro, donee
TBEPJIOTO TEIA;

0) HauMeHbllIee HAMPsKEHUE, MPU KOTOPOM 0€3 3aMETHOIO YBEIUYCHUS Harpy3Ku
MPOJIOJIKAET TeYb 00pa3elr;

B) HauOOoJbIIee HANPSHKEHUE, KOTOPOE MOKET BBIJEP)KATh MaTepuall, He
pa3pyluascs.

I') IpeJied BBIHOCIUBOCTH
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6.Uto HazbIBaeTcs ajuioTponuel (mosumopduzmMmom)?
a) CIIOCOOHOCTh METAJUIOB B TBEPIOM COCTOSTHUM UMETh Pa3TUIHOC
KPUCTAUTMYECKOE CTPOCHUE U CBOICTBA MPHU PA3JIMUHBIX TEMIIEpaTypax;
0) pocT 3EpeH CTPYKTYPHI;
B) JIMHEHHBIC HECOBEPIIICHCTBA PEIIETKH.
T) 3apOXKJICHUE KPUCTAIIIIOB
7.YUt0 Ha3pIBaeTCS MOAUGBUKAIICH?
a) pOCT 3€pHa C HEPAaBHOMEPHOU CKOPOCTHIO;
0) UCKYCCTBEHHOE PETYJIMPOBAHUE PA3MEPOB 3EPEH;
B) ITOJIUMOPHU3M.
I') JEHJPUTHAS KPUCTAIU3AIUS
8.AyCTEeHUT npeICTaBIIsIeT COOOM:
a) XUMHYECKOE COEMHEHUE;
0)TBEp/IbIil PacTBOD;
B) MEXaHUYECKYIO CMECH.
T') LIEMEHTHBIN pacTBOP
9.0 nmoka3bIBaeT JUHUS JUKBUIYC THATPAMMBI COCTOSHUS CIIABOB?
a) BBIJICJICHHUE IIEMEHTUTA,;
0) Hayano KpUCTAUIU3ALUU P OXJIAXKICHUY;
B) 00pa30oBaHNE MEXaHUYECKOU CMECH,
') BTOPUYHAS KPUCTAILITU3AIIMSL.
10.Kak Ha3bIBaIOTCS CIUIABBI Keje3a C YIIepoJoM C COAepKaHUEM yTiepojia bosee
2,14%°7?
a) 4yT'yH;
0) JaTyHb;
B) CTallb.
T) JKeJe3o0,

DTaJIOHBI OTBETOB:

ol
o
~
oo

Ne Bompoca 1 2 3 4

OrtBer: 9] 0, 0 8 2, 0 0 a e a

K104 K TeCT-KOHTPOJII0 3HAHUH 110 MATEPHAJIOBEIeHUI0

Bapuanr 1
1-0, 2-a, 3-a, 4-0, 5-0, 6-0, 7-B, 8-a, 9-B, 10-a

Bapuant 2
1-a, 2-B, 3-a, 4-B, 5-a, 6-a, 7-0, 8-a, 9-0, 10-a

3akay€HHbBIE CTAIN
1) Uto siBsieTCS OCHOBHOM CTPYKTYPOU 3aKaJI€HHOM cTamu?
a. @eppur
0. LlemeHTUT
B. MapreHcur
r. JleneOypur

17




2) OT 4ero 3aBUCAT pa3MepPhl 3epeH ayCTeHUTA?
a. OT TEMIIEpaTypbl HarpeBa CTaJIH

0. OT pa3Mmepa cTajiu

B. OT MECTOIIOJIOKEHUS Ha Tio0yce,

T. OT OPMBI CTaNH,

3) Kakue cTanu U3 nepeynciaeHHbIX OTHOCATCS K JIESTUPOBAHHBIM ?
a. YTJIEpOAUCTHIE CTAIH

0. YcroitunBeie cTanu

B. IHCTpyMEHTaJIbHBIE CTAIN

r. [IpocTeie cTanmu

4) Cranu ¢ coaepkanueM yraeposa a0 0.25% oTHocaTcs K :
a. BBICOKOYTJICPOJAUCTBIM CTaJISIM

0. HU3KOYTJIEPOJUCTHIM CTaJISIM

B. CPEHEYTIIEPOAUCTHIM CTAJISIM

T. HEYTJIEPOAUCTHIM CTAISIM

5 YKakuTe TEMIIEPATypy HArpeBa Moj 3aKAJIKy CTAJIH MapKu 45;
a. 920 °C;
0. 850 °C;
0. 780 °C.
r. 1147°C.

6) Uem Menpue ayCTEHNUTA, TEM MEHBIIIE TOJIYyYaroTCs ... MApPTCHCUTA
a. HOXKKHU

0. UTJIBI

B. PYUYKH

T. TTAJIKU

7) CTpyKTypa CcTaju B pe3yJibTaTe BHICOKOI'0 OTITYCKA COCTOUT M3:
a) MapTEHCUTA OTITYCKa;

0) copbuTa OTIyCKa;

B) TPOOCTUTA OTITYyCKA.

r) OEHHUT OTITyCKa

8) IMocuie 3aKaJIKi IBTEKTOMIHASI CTAJIb HMEET CTPYKTYPY:
a) MapTEHCUT;

0) MApPTEHCHUT + IEMCHTHT;

B) MAPTEHCUT + (eppHur.

r) Jene0ypur

9) Kakue ctanu kmaccupuuupyroTcs Mo Ha3HAYEHUI0, COCTaBy, KOJIMYECTRY,
JICTUPYIOMINX JIEMEHTOB U CTPYKTYpe?
a. JlerupoBaHHbIE CTAH
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0. Huzkoyrnepoauctele craiu
B. Bce cramu
r. Beicoyrnepoaucrsie

10) B xakoii craiu coaepkaHue yriepojia yMEHbIIAETCs OT MOBEPXHOCTH K
cepAleBUHE?
a. B neMenToBanHOM
0. B HU3KOYyTIEpOAUCTOM
B. B sierupoBanHoOM
r. B azotupoBanHoi
OTaJIOHBI OTBETOB:

(€)]
(o]
(0]

Ne Bompoca 1 2 3 4

OrtBer: 9] 0, 0 8 2, 0 0 a e a

Kurou k Tecty
1)A 2)A 3)B 4)Bb5)Bb6)b7)B8)A9)A10)A

YraepoaucTeie CTAIN U CIIJIABbI

1) e - 3TO CIUJIABBI KEJE3a C YIIIEpoaoM, coaepxkainue 1o 2,14% yriepoaa npu
MaJiOM COAEPKAHUU APYTUX JIEMEHTOB.

a. HU3KOYTJIEPOIUCThIE CTAIIN

0. yrJIepoaucThie CTaan

B. UyryH

r. benblii uyryH.

2) Knaccudukamus yriaepoaucThixX cTaien
a. 10 MapKUPOBKE

0. 10 KaYyecTBYy

B. 110 BECY

I. [I0 CTPYKTYpE

3) CKoabKO Ipymnmn cTajiel OOBIKHOBEHHOTO KadyecTBa?
a.2

0.3
B. 4
r.5

4) Kakas rpyrmnma noctapisieTcsi TOJIbKO 10 MEXaHUYECKUM CBOMCTBaM?
a. rpynna A
0. rpynna I’
B. rpynma B

r. rpymmna J{

5) CkonbKo yriiepoja coiep:KaT HU3KOYIJIepOIUCThIE CTaIu?
a.0.1% C
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0.710 0.25 % C
B.0.34-14% C
r.0,5-0,8% C

6) Knaccuduxkarus no cnocody pacKucieHus :
a. Oypnsiue

0. KumIue

B. TPOMKHE

I. MIUTISIINIE

7) Ctpykrypa cramu 20 npeacTaBisieT coOoi:
a. ¢peppur;

0. ¢eppur + nepiuT;

B. IEPJIUT.

I'. IEMEHTHUT + IEPIIUT

8) KOMIOHEHTHI OTOAKEHHBIX CTAJICH?

a. XKeneso u LlemenTut

0. Pyna u Menp

B. Jlaryns u Cranp

r. Uyryn u JleneOypur

9) Kak Ha3bIBaeTcs 3Ta tuarpamMmma?
a. XKeneso - Yriepon

0. ®eppur - llemenTUT

B. Cypbma-XKeneso

r. XKeneso -UyryH

10)Kakoe xuMHuueckoe COeTMHEHUE Keje3a ¢ yriiepoaoM (Kapou xeresa)
conepxur 6.67 % yrnepona ?

a. AyCTEHUT

0. JleneOyput

B. IlleMeHTHT

r. ®eppur

TaJIOHBI OTBETOB:

(6]
»

Ne Bompoca 1 2 3 4

Ortser: 9] 0, 0 8 2, 0 0 a 2

Kurou k Tecty
1)A 2)b3)b4)A 56)b 7)b 8§ A 99A 10)B

N3YYEHME CTPYKTYPhI 1 CBOMCTB UYT'YHOB

1 Brniusinue docdopa Ha nuTelHbIE CBONCTBA UyTyHa
a.Yxyamaer
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b.Yayumaer
c.He menser
d. He yxymmaet

2 Kakoli 4yryH Ha3bIBaeTcsl OeJIbIM?
a.UyryH, B KOTOpOM BECh YTIEPOJ WU YACTh €r0 COACPKUTCS B BUIE Tpaduta
b.UyryH, B KOTOPOM BECH YTIAEPOA HAXOIUTCS B XUMUYECKHU CBSI3aHHOM COCTOSIHUU
c.UyryH, B KOTOPOM MeTaJNIN4ecKas OCHOBA COCTOMT U3 (eppuTa
d.YyryH, B KOTOpOM Hapsiy ¢ TpadUTOM COAEPIKUTCS JIeAeOypHUT

3 UyryHBI - 3TO KeJIE30yTIIEPOAUCTHIC CIUIABbI, OTIWYAIOIINECS OT CTaJICH:
a.00JIBIIIUM COJIepKAaHUEM YTJIepoJia
b.MEHBIIINM COJICpKaHUEM YTJIepo/ia
C.MEHBIIINM COJICP>KaHUEM BPEIHBIX MPUMECEH
d.MeHbIIUM coJiepKaHuEM KUCTIOpOa

4 CTpyKTypa KOBKOTO YyTYHA MOJIYYarOT MyTeM rpaduTU3HPYIOIIETO OTKUTa
OTJIMBOK H3:

a.ceporo uyrysa (CH)

b.6enoro uyryna (bY)

C.BBICOKOIIPOYHOTo uyryHa (BY)

d.aHTUPPUKITMOHHOTO YyTyHA

5 Ilpu MOIUPUIMPOBAHUY KUAKOTO YyT'yHA MarHUEM NPU KPUCTAILTH3AIH
oOpa3zyeTcsi CTpyKTypa:

a.6emoro uyryna (bY)

b.xoBkoro uyryHna (KY)

c.ceporo uyryHa (CH)

d.BeicokomnpouHoro uyryHa (BY)

6 CTpyKTypy O€bIX YyTYHOB B OTJMBKAX MOJIyYaloT:
a.7100aBJICHUEM B pacIljiaB MarHus
b.3amMeJICHHBIM OXJIaXkKACHUEM pacIljlaBa
C.TpaUTU3UPYIOMIUM OT)KUTOM OTIIMBOK
d.yCKOpeHHBIM OXJIOXKJIEHUEM PacIlyiaBa U OTJIMBKU
€.yBEeJIMUEHUEM COJIepKaHusl KpeMHus (Si) B pacruiaBe

7 HyryHaMu Ha3bIBAOT:
a.CIUIaBbI KeJe3a ¢ yriiepoaom, conepxantue 10 0,02 % yranepona
b.craBsl xene3a ¢ yriepoaom, coaepxaiiue ot 0,02 % go 2.14 % yraepona
C.CILUIABBI XKeJe3a ¢ yriepoaoM, coaepxamue ot 2,14 no 6,67 % C
d.crutaBel xkenesa ¢ yriaepojaom, coaepsxariue 0,8 % C

8 JI03BTEKTHYECKUM YyTYHOM Ha3bIBAIOT:
a.CILIaB eJe3a ¢ yriiepoaoM, coaepxaiue 1o 2,14 % yraepona
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b.criaB kenesa ¢ yriaepooM, cojaepxkaiue ot 2,14 % no 4,3 % yriepona
C.CILJIaB XKeJie3a C yriepoJoMm, cojaepxkamue ot 4,3 1o 6.67 % yrinepona
d.craB xkenesa ¢ yriaepoaom, coaepxkariue 4.3 % yriaepoaa

9 DBTEKTHYECKUM YyTYHOM Ha3bIBAIOT:

a.CIUIaB XKeJie3a C yriepoJoM, coaepxkaiue 1o 2,14 % yriaepoaa
b.crutaB xemnesa ¢ yraepoom, coaepsxkamue ot 2,14 % no 4,3 % yriaepona
C.CILJIaB KeJie3a ¢ yriiepoaoM, coaepxainue ot 4,3 1o 6.67 % yraepoaa
d.crnaB xkenesa ¢ yriaepoaom, coaepxaiiue 4.3 % yriaeposaa

10 YyryHbI, B KOTOPBIX TpaUT UMEET MAPOBHIHYIO (POPMY HA3BIBAIOTCS:
a.CepBIMU
b.KOBKUMU
c.0epIMu

d.BBICOKOITPOYHBIMHU

DTaJIOHBI OTBETOB:

(6]
»
(0 0]

Neo Bompoca 1 2 3 4

OrtBer: 9] 0, 0 8 2, 0 0 a 2 a

Kuntou k Tecty

1A 2B 3A 4B 5D 6D 7C 8B 9D 10D

CAMOCTOATEJBHASA PABOTA

1. Onucanue

CamocrosiTensHas paboTa 1Mo JaHHOMY pa3Jeiny/TeMe BKIIOYAeT padoTy Mo
CaMOCTOSATEILHOMY HM3yYCHHIO OOYYArOIIMMHCS psaa BOIMPOCOB, BBIMOTHCHUS
JIOMAIITHUX 33JIaHu, TTOITOTOBKY K JIA0OPATOPHO-TIPAKTUUECKUM 3aHSATHSM.

Ha camocrostensHOe UW3y4YeHUE TMPEJCTaBICHHBIX HIDKE BOMPOCOB H
BBITIOJTHCHUE 3aJIaHUK OTBOJIUTCA XX MUHYT.

Jist  popMupoBaHus pe3ynbTaTOB OOydYEHUS HEOOXOIUMO CIIETYFoIee
00OpyIOBaHUE: YKA3amMb UCHONb3YEMbl MAOIUYbL, Aumepamypy, 000pyoosaHue u
m.o.

2. Kputepum oieHKH caMOCTOATEILHOM Pa0dOThI

5» «OTJIMYHO» - B CAMOCTOSITEIBHOM padOTe JaH MOJHBINA, pa3BEpHYTHIM
OTBET Ha MOCTaBJICHHbIE BONPOCHI. M3nokeHue 3HaHUN B MUCBMEHHOW (opme
MOJIHOE, CHCTEMHOE B COOTBETCTBUM C TpPEOOBaHUSMU Y4YEOHOU MPOrPaMMBbI.
3Hanue 00 00bEKTE AEMOHCTPUPYETCA Ha (POHE MOHUMAHMS €T0 B CUCTEME JIaHHOMN
HAayKU U MEXIUCUUIUIMHAPHBIX CBA3EH. OTBET U3JIOKEH JIUTEPATYPHBIM SI3BIKOM C
WCIIOJIb30BaHNEM HAYYHOM TEPMUHOJIOTHH.

«4» «XopomIo» - B CaMOCTOSITENIbHON paboTe JaH MOJHBIN, pa3BEPHYTHIN
OTBET Ha IOCTAaBJIEHHBIM BOIIPOC, IIOKAa3aHO YMEHHE BBIJEIUTH CYLICCTBEHHBIE U
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HECYILIECTBEHHbIE  Npu3Haku. VMerommecs y  oOydarowmerocss  3HaHUSA
COOTBETCTBYIOT MHUHUMAJIBHOMY OOBEMY COAEpKaHUSA MPEIMETHON MOATOTOBKH.
W3nosxxenue 3HaHUI B MHUCHbMEHHOM (OpME MOITHOE, CHCTEMHOE B COOTBETCTBUHU C
TpeOOBaHUSIMHU yueOHOW MporpaMMbl. BO3MOXXHBI HECYHIECTBEHHBIE OIIMOKU B
dopmynupoBkax. OTBET JIOTMYEH, HW3JIOKEH JHUTEPATypPHBIM  A3BIKOM C
WCIIOJIb30BaHUEM HAYYHOM TEPMUHOJIOTHH.

«3» «yI0BJIETBOPUTEJIBHO» - IaH HENOCTATOYHO MOJIHBIA U HEJOCTATOYHO
pa3BepHyThI oTBeT. [lomymieHsl OMKUOKN B PACKPBITUM MOHATUH, YHOTPEOJIECHUU
TepMHHOB. OdopMieHre TpeOyeT NONPaBOK, KOPPEKILIUH.

«2» «HeyIO0BJIETBOPUTEJIBHO» - JaH HEMOJHBIM OTBET, IPEACTABIISIOIINN
co00M pa3pOo3HEHHBIE 3HAHUS 10 TEME BOIIPOCA C CYLIECTBEHHBIMU OIIMOKAMH B
onpeneneHusx. V3i0keHne HErpaMOTHO, BO3MOXKHBI CYLIECTBEHHbBIE OIIMOKH.
OTCyTCTBYEeT HHTEpEC, CTpPEMJIEHHE K JO0OpPOCOBECTHOMY U KAau€CTBEHHOMY
BBINIOJIHEHUIO YYEOHBIX 3aJJaHU.

3. IIpumepHbIe BONPOCHI AJIs1 CAMOCTOSITEIbHOTO U3YyUEeHHUS
1. MeToab! noJry4eHusi MeTAJINYECKUX CILIABOB
2.M3roToBjIeHNEeTBEPABIX CIJIABOB METOA0M MOPOIIKOBOM
MeTAJLIyPrUH.

3. Buabl u3euid U3 TBEpAbIX CILUIABOB.

4. Mapku TBepabIX CILIABOB.

5. MeToasbl NpOKaTKH.

6. Buabl cOpTOBOIO MpoKara

7. Buabl u31e 1Ml U3 CTAJIBHOIO IPOKaTa

4. llpuMepHbIe 32]aHUA I CAMOCTOSITEIbHOH padoThI
BoinosiHuTh pedepar nmo remam:
Tema 1.2 /Kese3oyriiepoaucrbie U JerHPOBaHHbIE CIIABbBI
Tema 1.4 Cnioco0b1 00pad0OTKH METAJJIOB

IIpumepHbie ¢GOpMBbI OTYETHOCTH Pe3yJabTATOB CAMOCTOSATE/JIbHOH
padoThI:
— Pedepatsi: « TexHOIOTHS MOPOIIKOBOM METATy PrUn»;
«Buapl CTanpHOrO NMpoKaTa
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KOHTPOJIBHAS PABOTA

1. Onucanne

KoHTponbHasg paboTa MpOBOAMUTCS C LEJIBIO KOHTPOJIS YCBOEHHBIX
YMEHHM, 3HAHUN W TOCJIEAYIONIEro aHaldu3a TUIHMYHBIX OIIMOOK (3aTpyIHECHUH)
oOyuJaromuxcs B KOHIE U3yUeHUs pas3jiena/ TEMBbI.

[TuchbmMeHHast KOHTpoJIbHAs paboTa BKItouaeT XX BapHaHTOB 3aaHUM.
3ampanust nudPepeHIUpyOTCsS MO0 YPOBHIO CIOKHOCTH. BapuaHThl MUCbMEHHOU
KOHTPOJIbHOM pPabOThl PAaBHOLIEHHBI MO TPYJIHOCTH, OJIMHAKOBBI MO CTPYKTYpE,
napajielbHbl MO PACHOJIOKEHHUIO 3aJaHUI: MOJ OJHUM U TE€M K€ MOPSIKOBBIM
HOMEPOM BO BCEX BapHaHTaX MHCbMEHHOW NPOBEPOUHON pPabOTHI HAXOIUTCS
3aJlaHNe, TPOBEPAIOIIECE OAUH U TOT 7K€ DJIEMEHT COJIEPKaHUS.

Ha BbInoJIHEHHE KOHTPOJIbHON pabOThl OTBOAUTCS XX MUHYT.

IIpu pabore oOyuaromUiicss MOKET MUCIOJIb30BaTh CIEAYIOIINE UCTOYHUKH:
VKazamo UCnoIb3yeMvl mabauysl, iumepamypy, 06opyoosanue u m.o.

2. Kpurepum oueHKM KOHTPOJIBHON padoThl

5» «OTJIMYHO» - TITyOOKOE W IMOJHOE OBJAJCHHE COAEPKAaHUEM YYEOHOIO
MaTepuana, B KOTOpPOM OOydyaromuics CBOOOAHO M YBEPEHHO OPHEHTHPYETCS;
HAay4YHO-IIOHATUMHBIM  allllapaToM;  YMEHME  IPAaKTUYECKU  IPUMEHATH
TEOPETUYECKHE 3HAHUS, BBICKA3bIBaTh U OOOCHOBBIBATh CBOM CyXJeHus. OLeHKa
OpeanojiaraeéT IpaMOTHOE U JIOTUYHOE U3JI0KEHHWE OTBETa, OOOCHOBaHHUE
COOCTBEHHOTO BBICKA3bIBaHUS C TOYKM 3PEHHUSI H3BECTHBIX TEOPETUUYECKHUX
IIOJIO’KEHUM.

«4» «xopo1o» - 00yyaroLUICs TOJTHO YCBOUI YUEOHbBIN MaTepual, BiIajeer
HAay4YHO-TIOHSATUMHBIM anmnaparoM, OPHUEHTUPYETCS B M3YYEHHOM Marepuale,
OCO3HAaHHO NPUMEHSAET TEOPETUYECKUE 3HAHUSA HA NMPAKTUKE, TPAMOTHO M3J1aracT
OTBET, HO CoJiepKaHue U popMa OTBETA UMEIOT OT/AEJIbHbIE HETOYHOCTH.

«3» «yIOBJIETBOPUTEJIBHO» - OO0ydarluiics OOHapyKMBAaeT 3HAHHE U
NOHUMAHUE OCHOBHBIX TOJIO)KEHUI y4eOHOro wmarepuana, HO H3Jaraer €ero
HETIOJIHO, HEMOCIIEIOBATENBHO, TOITyCKAET HETOYHOCTH B ONPEIECIICHUN MIOHITUH, B
MIPUMEHEHUN TEOPETUYECKUX 3HAHUM MPU OTBETEHA NMPAKTUKO-OPUEHTHUPOBAHHBIC
BONPOCHL; HE YMEET J0Ka3aTeIbHO 0OOCHOBBIBATH COOCTBEHHBIE CYKICHUSI.

«2» «HeyJAOBJIETBOPUTEJIbHO» - OOyYaIOIIMHCA HMEET pPa3pO3HEHHBIE,
OeccrucTeMHbIe 3HAaHUS O pas3zeny/ TeMme, JOMyCKaeT OIMMOKHA B ONpeaeieHUH
0a30BbIX MOHSTHUHA, MCKaXAaeT HMX CMBICI, HE MOXET MPaKTHUYECKH NPUMEHSTH
TEOPETUYECKUE 3HAHMUS.

3. [IpumMepHbIe BAPUAHTHI 32 IaHUH
KonTpoabnas padora NeX
Bapmunanr -1
3aoanue 1.
3aoanue 2.
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Bapuant - 2
3aoanue 1.
3aoanue 2.

Bapuant — 3
3aoanue 1.
3aoanue 2.

KonTpoabnas padora Ne(X+1)

JIABOPATOPHOE 3AHATHUE

1. Onucanue

B xonme mnaboparopHOro 3aHATHUS OOydaroluecs MNpuoOpeTaroT
YMEHUSI, PETyCMOTPEHHBIE pabodeil mporpaMMoi yueOHON AUCIUILIMHBI, y4aTCs
CaMOCTOATENbHO paboTaTh C JabOpaTOpHBIM 00OPYIOBAHHUEM, HPOBOIAUTH
AKCIEPUMEHTHI, AHAJM3UPOBATh MOJYYCHHBIE PE3YJbTaThl, W JI€JIaTh BHIBOJHI,
NOATBEPKIATh TEOPETUUECKUE MTOIOKEHUS JTa00OPATOPHBIM SKCIIEPUMEHTOM.

Copnepxkanue, 9dTanbl  MPOBEJACHUS  JTAOOPATOPHOIO  3aHSTHUS
MPECTABICHbBl B 00s3aTENIbHOM NpWIOKeHHH: MeToauveckHe yKa3aHHUs 110
NPOBEJECHUI0 JIA0OPATOPHBLIX 3aHATHH MO JAUCHUIUVIMHE (npu  HAIUyuu
1AO0PAMOPHBIX 3AHAMULL).

[Ipu orleHMBaHMHU J1TAOOPATOPHOTO 3aHATHS YUUTHIBAIOTCS CJICTYIONTUE

KpUTEPUU:
- KQ4eCTBO BBITIOJIHEHUS PaOOTHI;
- KauecTBO 0(hOpMIIEHHSI OTUYETA MO padoTe;
- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJBbHBIC BOMPOCHI MPH 3aIUTE
paboTHI.

OcHoBHass 1enb JabopatopHoro 3ansatus NeOl «Omnpenenenue
yAapHOW BSI3KOCTH CTaln». M3yuenue memooa onpeoenenus yOapHOU 6A3KOCMU
cmanu.

Ha mpoBenenne nabopatopHoro 3anstusi orBogutcst 90 MuHyT.

st popMupoBaHusi Pe3yNbTaTOB OO0y4YeHHS HEOOXOIUMO CIeayIomee
000pYyIOBAHUE: CM. NPUTLOHCEHUE

OcHoBHass 1enb sabopatopHoro 3anatus Ne02 «M3yuenue wmeTomOB
ONpENENeHUs] TBEPAOCTU  METAJUIOB». M3yueHue Memo0og onpeoeneHus
meepooCcmu Memaios.

Ha npoBenenue 1adbopaTopHOTo 3aHATHS OTBOAUTCS 90 MUHYT.

Jist  popMupoBaHusl Pe3yNbTaTOB OO0y4Y€HHsS HEOOXOIUMO CIeayrollee

000pyIOBaHUE: CM. NPUTIOJHCEHUE
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2. Kpurepuu oueHKkH J1a00paTOPHOIO 3aHATHS

5» «OTJIMYHO» - CaMOCTOSATEIbHO U TMPABUIBHO pEUIMI y4eOHO-
npodecCHOHANBHYIO 3a/1auy WIN 33/JaHKe, YBEPEHHO, JIOTUYHO, IMOCIEA0BATEIHHO
Y apTYMEHTUPOBAHHO M3JIarajl CBOE PENIEHUE, UCMOJIb3Ys MOHATHUS, CChUIAsCh HA
HOPMAaTHBHO-TIPABOBYIO 0a3y.

«4» «Xopomo» - CcaMOCTOSITEIbHO M B OCHOBHOM MPABUJIBHO PEIINII
y4eOHO-TpODECCHOHANBHYIO  3a/lady WM  3aJaHue, yBEPEHHO, JIOTHYHO,
MOCJICIOBATEIbHO M AapPTyYMEHTHPOBAHHO M3JIarajl CBOE PEHICHHE, HCIOJIb3YS
TTOHSTHS.

«3»  «yIOBJETBOPUTEJIbHO» - B  OCHOBHOM pelmuia  y4eOHO-
npodeCCUOHANIBHYIO 3ajJlauy WM 3aJaHue, JOMYCTHJ HECYIIECTBEHHbBIC OIIHUOKH,
c1abo apryMeHTHPOBAJ CBOE PEIICHUE, UCIIOJIB3Ysl B OCHOBHOM TOHSTHS.

«2» «HeyJAO0BJETBOPUTEJIbHO» - HE pElUI Y4eOHO-TIPOPECCUOHATBHYIO
3a7a4y WIH 33/IaHUE.

3. IIpumepHbIe 3a1aHUsA
1. Onpenenenne y1apHON BA3KOCTH METAJLIOB
2. OnpeneneHue TBEPAOCTH METAJIIOB

4. ITAJIOH OTBETA (110 HEOOXOOUMOCU)
Hayuurbcs HCCJIe10BAThL  CBOMCTBA METAJVIOB ¢ MNOMOUIBIO
JIA00pPaTOPHOTO 000PYA0BAHMS M PACCUMTHIBATH UX 10 (popMyJiam.

IHPAKTHYECKOE 3AHATHUE

1. Onucanue

B Xxome mnpakTH4ecKOro 3aHATHS OOyYaroluecs MNpuoOpeTaroT
YMEHUS, NPelyCMOTPEHHbIE padoyell MporpaMMon y4eOHOW JTUCHUIUIMHBI, y4aTcs
UCIIOJIb30BaTh  (OPMYJIbl, TNPHUMEHSATh  pa3JIUYHblE  METOJUKH  pacyera,
aHAJIM3UPOBaTh TOJYYEHHbIE pPE3yJbTaTbl M JieJlaTh BbIBOJbI, ONUPAsCh Ha
TEOPETHUYECKUE 3HAHUS.

CopepxaHue, dJTanmbl  OPOBEIEHHUS  MPAKTUYECKOIO  3aHATHUS
IpEJCTaBICHbBl B 00s3aTeIbHOM NPUIOKEHUH MeToanyeckne YKa3aHUs 110
NPOBEJCHNUI0 MNPAKTUYECKMX 3aHATHH 10 [JMCUMIVIMHE (npu  HaIuyuu
NPAKMUYECKUX 3AHAMULL).

[Ipu oneHMBaHWH MPAKTUYECKOTO 3aHATUS YUUTHIBAIOTCS CIIEIYIOLINE

KPUTEPUU:

- KQ4eCTBO BBITIOJIHEHUS PaOOTHI;

- KauecTBO 0(hOpMIICHHSI OTYETA MO padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJBbHBIC BOMPOCHI MPHU 3aIIUTE
paboThI.

OcHoBHas LECJIb ITPAKTUYCCKUX 3aHSATHUM — CM. IMPHUIIOKCHHC.
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2. Kputepun olleHKM MPaKTHYECKOT0 3aHATHS

5» «OTAMYHO» - CaMOCTOSTCIIFHO W TIPAaBHJIBHO peIIMi  y4eOHO-
npoECCHOHATBFHYIO 33a7a9y WM 3aJlaHue, YBEPEHHO, JIOTUYHO, ITOCIICA0BATEIIEHO
¥ apryMCHTHPOBAHHO H3JIarajl CBOC pEIICHHE, UCIOJIb3Ys IMOHATHUS, CChIIAsCh Ha
HOPMAaTHBHO-TIPABOBYIO 0a3y.

«4» «XOpomo» - CaMOCTOSTEILHO W B OCHOBHOM IPaBWJIBHO PEIIHII
yueOHO-IPO(heCCHOHANBHYIO  3a7ady WU  33JaHue, YBEPEHHO, JIOTUYHO,
HOCJICIOBATEIbHO M apTYMEHTHPOBAHHO H3JIarajl CBOE pELICHHE, HCIOIb3Ys
TIOHSTHSL.

«3»  «yIOBJETBOPUTEJBHO» - B OCHOBHOM  peHIMJ  y4eOHO-
npoeCCHOHATIBHYIO 3ajauy WM 3aJ[aHue, IOMYCTHJ HECYIIECTBCHHBIC OIIUOKH,
cJ1ab0 apryMEHTHPOBAJI CBOE PEIICHHE, UCTIONB3YS B OCHOBHOM ITOHSTHSL.

«2» «HEyI0BJETBOPHTEJIBbHO» - HE PEHIMI Y4eOHO-IPOPECCHOHATBHYIO
3aj71a9y WM 3aJJaHHe.

3. IlpumepHbIe 3a1aHUs
1. UccnenoBanne MUKPOCTPYKTYPBI YIIIEPOINUCTBIX CTAIEN
2. UccnenoBanme MUKPOCTPYKTYPBI UyT'yHOB
3. UccnenoBanne MUKPOCTPYKTYPBI, JISTUPOBAHHOW CTAJIN
4. UccnenoBaHne MUKPOCTPYKTYPbI LIBETHBIX METAJJIOB U UX CILJIABOB
5. 3mepeHue yrioB 3aTOYKU PEKYIIUX UHCTPYMEHTOB
6. Bei6op Mapku Matepuana u criocodba 06paboTKu i1 KOHKPETHOM JeTalln
7. OnpenesieHne JOIyCKaeMbIX Pa3MEpPOB COIIPSIKEHHBIX JeTalen

4. ITaJI0H O0TBETA (N0 HEOOXO0OUMOCMU)

N3yuyeHue MUKPOCTPYKTYP METALINYECKUX CIIaBoB. U3yueHue
reoMeTpHu TOKAPHOr0 MPOXOIHOI0 pe3na. Boibop Mapku cTanu ais
M3rOTOBJIEHHUSI BAJIOB MALIIMH M 000py10BaHus. PacueTsl 10MyCcKOB H
MOCa/I0K.

KYPCOBOM ITPOEKT (PABOTA)

1. Onucanue
KypcoBoii mpoekT (paboTa) mMpOBOIUTCS C IENIbI0 CHCTeMaTH3allun

3HaHUU 151 YMEHHH, o0yJaromuxcs 10 JUCLIUIIIINHE
XX.XX . Ero BbINOJIHEHUE IIO3BOJISIET IIOJYYHTh
CHENYIOLINMI TPAKTUYECKUN OIIBIT:

- NPOEKMuUpo8ams NPoOU3B00CMEEHHbIE (COYUAIbHbIE, IopuoudecKue u m.n.)
npoyeccvl Ul Ux 31eMeHmbl,

- ocywecmensimob NOUCK, 0000wame, AHAIUIUPOBAMb  HEOOXOOUMYHO
ungopmayuro;

- paspabamuléams Meponpusamus 08 peuieHus NOCMAeIeHHbIX 8 KYpCo8ou
pabome /Kypcosom npoexkme 3a0adu.
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KypcoBoi#i mpoekT (paboTa) COCTOUT U3 epaguueckol yacmu (vepmediceil) u
pacuémmuo-nosichumenvuou 3anucku. Cooepacanuem Kypcogo2o npoeKma MoHcem
ObIMb  MEXHUKO-IKOHOMUYECKUL aHATU3 CPABHEHUs 6apUAHMO8 UHIHCEHEPHO-
MEeXHUYECKUX peueHutll, COCMaegileHue cxemobl COOPYI’CEeHUsl, paspabomka u paciem
KOHCMPYKYULL ~ COOPYHCEHUU, MAWIUH, annapamos, CmanKog, OpeaHu3ayus
NIAHUPOBAHUST U YNPABIEHUS NPOU3BOOCMEOM. 3alaHMsl Il KypCOBOTO MPOEKTa
(paboThl) MHANBUAYATBHBIC.

Ha BbllonHEeHHE KypcoBOro MpoekTa(padoTel) OTBOAUTCS XX
aKaJIEeMUYECKHUX YacoB.

[Ipu pabore oOyyaromuUicS MOXKET MCIOIb30BATh CJEIYIOUIUE
HUCTOYHUKH: YKA3AMb UCNOIb3YeMbl MAOIUYbl, Iumepamypy, 0oopyoosatue u m.o.

2. Kpurepun olleHKH KypCcoBOro npoexkra (padoThi)

5» «OTJIMYHO» - BBICTABISACTCS NPH BBHIIOJHEHWH KypCOBOTO TPOEKTa
(paboTbl) B IOJIHOM 00BEME; UCIIONB3YETCS] OCHOBHAS JIUTEparypa Mo mnpolieme,
MPOEKT OTJIWYAETCA TIyOMHON MpopabOTKH BCEX pa3/ielioB COJEpKATEIbHON
gacTH, 0OpMIICH C COONIOJICHHEM YCTaHOBJIEHHBIX MPABHI; CTYACHT CBOOOIHO
BJIQ/ICET TEOPETHUYECKHM MaTepHalioM, O0e30IHO0YHO TPUMEHSET €ro mpu
pemieHnu 3aaad, CcGOPMYIMPOBAHHBIX B 3aJaHUM; Ha BCE BOIPOCHI JaeT
NpaBWIbHBIE U OOOCHOBAHHBIE OTBETHI, YOEAUTENHHO 3aIlUIIACT CBOIO TOUKY
3peHusl.

«4» «XOpoLIO» - BBICTABISICTCA TMPU BBHIMOJIHEHUH KYpPCOBOTO MPOEKTa
(paGoThI) B MOJHOM OOBEME; MPOEKT OTIMYACTCS TNIyOMHOW MpOpabOTKH BCeEX
pa3esioB CoAepKaTeNbHOM 4acTH, OQOpPMIIEH C COOJIOJICHHEM YCTaHOBJIEHHBIX
MpaBUJI; CTYJIEHT TBEPO BJIAJICET TECOPETUYECKUM MATEPUATIOM, MOXKET TPUMEHSITh
€ro CaMOCTOSATENIbHO WJIM [0 YKa3aHWI0 TMpernojaBaTesis; Ha OOJIBIIMHCTBO
BOTIPOCOB JIaHbl MPABUJILHBIC OTBETHI, 3AIIUIIAET CBOIO TOYKY 3PEHHUS TOCTATOYHO
000CHOBAHO.

«3» «yIOBJIETBOPHUTEJIBHO» - BBICTABIISICTCS MPH BBITTOJIHCHHH KYPCOBOTO
npoekta (paboThl) B OCHOBHOM TPAaBWJIBHO, HO 0€3 JIOCTaTOYHO TIIyOOKOM
npopabOTKH HEKOTOPBIX PAa3/eNoB; CTYACHT YCBOWJI TOJIBKO OCHOBHBIE pa3/ieiibl
TEOPETUYECKOr0 MaTepualia U MO yKa3aHUIO MpernojaBarels (0€3 MHUIUATUBLI U
CaMOCTOSITEILHOCTH) TPUMEHSIET €ro NPAaKTHYeCKH; Ha BOIPOCHI OTBEYAET
HEYBEPEHHO WJIM JIOMYCKAET OIIMOKH, HEYBEPEHHO 3alUIIAET CBOIO TOUKY 3PEHUS.

«2» «HeyI0BJIETBOPUTEJILHO» - BBICTABIACTCS, KOTJA CTYIACHT HE MOXKET
3alIUTUTh CBOMW PEIICHUs, JOMyCKaeT rpyOnie (pakTudecKkrue OommuOKHN MPU OTBETaX
Ha TIOCTABJICHHBIC BOIIPOCHI HJIM BOBCE HE OTBEYACT HA HUX.

3. [IpumepHbIe TEMbI KYPCOBBIX MPOEKTOB (PadoT)

1. Tema 1(3aoanue)....
2. Tema 2(3aoanue). ...
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4. OHEHOYHBIE MATEPHAJIbI 1JIA MNPOMEXYTOUYHON
ATTECTALIUA ITO YYEBHOU JTUCHUIIJIMHE

[IpenmeToM OLIEHKH SBISIOTCS CHOPMHUpPOBAHHBIE YMEHHUS W 3HAHHS, a
Tak)Ke TMHAMUKAa OCBOCHHUS OOLIMX U MPOQPECCHOHATBHBIX KOMIETeHI. O1eHka
OCBOCHMSI y4eOHOM JHCHMIUIMHBI IpEAyCMaTpUBaeT cleAyromme (Hopmbl
IIPOMEKYTOYHOMN aTTECTALINN:

®opMa NPOMEKYTOUHOM aTTeCTAUMN

3 cemecTp 4 cemecTp

Dxzamen

JINDDOEPEHIIUPOBAHHBIN 3AUET, 3AUET

1. VYcaoBusi arrecTtamMM: aTtTecTalMisl MPOBOAUTCA B (hopme
nudGepeHIIMPOBAHHOTO 3a4eTa (3ayeTa) 1O 3aBEPIICHHIO OCBOCHHS yYeOHOTO
MaTepuaia AWCIUIUIMHBI W TIOJIOKHUTEIBHBIX PE3yJIbTaTaX TEKYIIEero KOHTPOJIS
yCIIEBa€MOCTH.

2. BpeMH aTrecranmum: Ha IIPOBCACHUC AaTTCCTAllMK OTBOIUTCA X
AKaJCMHNYCCKHUX YHaca.

3. Ilnan BapuaHTa (COOTHOIIEHHWE KOHTPOJIBHBIX 3a]1a4/BOMPOCOB C
CoJiep’)KaHMeM YyuyeOHOro Marepuajia B KOHTEKCTE€ XapakTepa JeWCTBUM
aTTECTYEMBbIX ).

4, O0uue ycJI0BUsI OLIEHNBAHUS
Onenka 1O TPOMEKYTOYHOM aTTECTAllMd HOCHUT KOMIUIGKCHBIM XapakTep W
BKJIIOUYAET B ceOsl:
- pe3ynbTaThl MPOXOXKAECHUS TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH;
- Ppe3yNbTaThl BHITIOJHEHUS aTTECTAIMOHHBIX 3aJaHUH.

5. Kpurtepuu OneHKH.

6. Ilepeyenn BOIIPOCOB u 3alaHui s NMpoBeICHUs
nuddepeHunpoBanHoro 3auera (npusecmu 6ce 60npocwl, 3a0aHUA)
1. Bonpoc 1
2. Bompoc 2
3.

/. BapuaHThl 3a1aHuii 1J15 npoBeaeHusi 1uddepeHIIUPOBAHHOIO 3a4eTa
(npusecmu eéce eapuanmot)
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Bapuant — 1
3aoanue 1.
3aoanue 2.

Bapuant — 2
3aoanue 1.
3aoanue 2.
Bapuant — 3

3aoanue 1.
3aoanue 2.

8. ITajI0HBI 0TBETOB (€CJIH HEODXOTUMO)
9. PexomMenayemMas JiuTepaTypa AJisi pa3padoTKi OLeHOYHBIX CPeACTB U

MOJATrOTOBKH, 00y4daromuxcs K 1u@pepeHuupoBAHHOMY 3a4eTy:

OcHoBHas yueOHas IUTepaTypa:

JlononHuTeNbHAS YueOHas JIUTepaTypa:

N =

IK3AMEH

1. YcaoBusi aTrecTalluM: aTTeCcTalys MPOBOAUTCS B (popMe dK3ameHa To
3aBEPIICHUI0 OCBOCHMS y4eOHOTO Marepuana AWCIUIUIMHBI U TOJOKUTEITbHBIX
pe3yJIbTaTax TEKYIIEro KOHTPOJIA yCIIEBAEMOCTH.

2. Bpemsi arrTecTamuM: Ha TPOBEICHHUE AaTTECTAlMM OTBOJIUTCS 6
ACTPOHOMHMYECKHUX YacOB, Ha MOATOTOBKY — XX MUHYT (X akaj. yac).

3. Ilnan BapuaHTa (COOTHOIICHHE MPAKTHUUYECKUX 3a/1a4/BOMPOCOB C
coJliep’KaHheM Yy4uyeOHOro Marepuajia B KOHTEKCTE€ XapakTepa JIeUCTBUM
aTTECTYEMBbIX ).

4. O61mme ycaoBUsi OLEHUBAHUS
OreHka MO MPOMEKYTOYHOM aTTECTAllMd HOCUT KOMMJIEKCHbI Xapakmep u
MOdicem BKIIOUAMb 8 CeO.
- pe3yJIbTaThl BHIMOJHEHUS aTTECTAIMOHHBIX 3aJaHUH;
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- OIIEHKY MOPT(OIIHO;
- OIICHKY MPOYMX JOCTHIKEHUN 00yJaroIierocs.

5. Kpurtepumn oneHku.
Orenka «5»:
- BCE BOTPOCHI 33/TaHUsI PACKPBITHI ITOJTHOCTHIO;
- CTYICHT BJIaJIe€T OCHOBAMH TEOPUH U TTTyOOKO TOHMUMAET MX COJICPKAHUE;
- UMEET SICHOE TMPEJICTABIICHUE CBA3W TEOPHH M MPAKTUKH B paMKax M3JIaraeMoro
Marepuana;
- YBEPEHHO BJIa/IeeT HEOOXOAMMBIMU METOJaMHU PEIICHNS KOHKPETHBIX 3aj1a4,
MOXET MPOMILTIOCTPUPOBATH OCHOBHBIE TOJIOKEHUS TEOPHUH KOHKPETHBIMU
IpUMEpaMu;
- SICHO M YE€TKO JIacT OCHOBHBIC OIpE/ICICHUS,
- Pa3BEPHYTO OTBEUYAET Ha TIOCTABJICHHBIE BOTIPOCHI.
Onenka «4».
- BOIIPOCHI 33/TaHUSI PACKPBITHI IO CYIIECTBY;
- CTYICHT B IICJIOM BJIaJIcE€T OCHOBaMHU TEOPUH U TIOHUMAET €€ COJICPIKAHHE;
- IMEET 001IIee MPEACTABICHUE O CBSI3U TCOPUHU U IPAKTUKH B paMKax
M3JIaraeMoT0 MaTepHaa;
- BJIAJICET B I1€JIOM HEOOXOAMMBIMH METOJIaMHU PEIICHHS] KOHKPETHBIX 3a71a4,
MOXET IMPOMILTIOCTPUPOBATH OCHOBHBIC TIOJIOKEHUS TEOPHUH KOHKPETHBIMU
IpUMEpaMu;
- B JIOCTaTOYHOM Mepe BilaJieeT MOHATHHHBIM U TEPMUHOJIOTHYSCKUM aIllapaToM;
- IMEET 3aTPyIHEHHUSI MPH OTBETE Ha BOIIPOCHI.
Omenka «3»:
- BOTIPOCHI 33JIaHUS PACKPHITHI, HO HE TTOJIHOCTBIO;
- (pparmeHTapHOE MIOHUMAHUE TEOPHUH;
- cn1aboe MMOHUMAaHUE CBSI3U TEOPUHU U TIPAKTHKH;
- CTYZACHT MOKET TIPOUJLTFOCTPUPOBATH OCHOBHBIC MTOJIOKEHUS TCOPUU
KOHKPETHBIMU TIPHUMEPAMH, HO UMEET 3aTPYIHEHUS MTPHU PEIICHUHA KOHKPETHBIX
3aJ1a4;
- CTYZICHT HE IEMOHCTPHUPYET YBEPEHHOTO BIaJACHUS TOHITHHHBIM U
TEPMUHOJIOTHYECCKUM alapaToM;
- BOIIPOCHI BBI3BIBAIOT 3aTPYTHEHUS.
O1eHka «2»:
- OoJIBITIast YaCTh BOIPOCOB HE PACKPHITA;
- CTYZICHT HE MOXET MPOUJUTFOCTPUPOBATH OCHOBHBIE TIOJIOKEHUS TEOPUHU
KOHKPETHBIMU IIPUMEPaMH, HE MOYKET MMPUMEHHUTDH TEOPHIO MPH PEIICHUN
KOHKPETHBIX 33724,
- HET OTBETOB Ha BOTIPOCHI.
Omenka «1y:
- CTYICHT IOKa3aJjl MOJTHOE He3HAHUE MaTepHalia 3a/1aHus,
- CTYAICHT HE MPUCTYTIII K BBITOTHECHUIO PAaOOTHI,
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6. IlepeyeHb BONMPOCOB MW 3aJaHMii IJisi TPOBeJAeHHs] IK3aMeHa

(npusecmu eéce eonpocut, 3a0anus)

1.
2.

MR BO©00NO O A~W

16.

17.
18.
19.
20.
21.
22,

23.

24,
25.
26.
27,

28.
29.
30.
31.

32.
33.
34.

35.
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0.
1.
2.
13.
14,
15.

Metoael n3MepeHns napaMeTpoB U ONPEIEIICHNS CBOMCTB METAJIOB.
JlaiiTe MOHATHE TEPMUUECKON H XUMUKO-TEPMUIECKONH 00paboTKH
YKEJIE30yIJIEPOAUCTBIX CIUIABOB.

OnummTe Ha3HaYEHUE JINTEUHOTO MTPOU3BOACTBO.

OnummTe KpUCTALTMYECKOE CTPOEHUE METAIUIOB, TUIIbI KPUCTAJUTMYECKUX
PEIIETOK.

Urto Takoe Tepmuueckas 00paboTKa, v JIJIs KaKUX LeJel ee MPUMEHSIOT?
OnummTe NpoIEece JIUThs B TIECUaHbIE (DOPMBI.

[IpakTHUeCKOE MPUMEHEHUS JUArPAMMBbI COCTOSIHUS KEJIE30-YIIIEPOS.
CyIIHOCTh M Ha3HAYEHUE 3aKAJIKU U OTITyCKa CTaJIU.

OnuiuTe Nporece JUThs METAJUINYECKUE GOPMBbI (KOKUJIB).
[lepeuncnure puU3MUECKUE U XUMHUYECKUE CBOMCTBA METAJNIOB U UX
IIPAKTUYECKOE 3HAUYCHHUE.

Onummre nmpouecc OTXKUra, BUAbl OT)KATA, Er0 HA3HAYCHHUE.
[lepeuncnure crienralIbHbIE BUABI JINThSI U IPUMEHECHHE

[IepeuncnuTe TEXHOIOTMYECKUE U MEXaHUYECKHUE CBOMCTBA METAJUIOB M X
IIPAKTUYECKOE 3HAUYCHHUE.

OnummTe Npouecc XUMUKO-TEPMUUYECKOH 00pabOTKH, €€ BUAbI U
Ha3Ha4YCHUE.

HazHaueHue 31eKTpOTEXHUYECKUX MAaTEPHUAJIOB, KJIaCCU(UKALINS.
Mertoauka onpeneneHus TBEpAOCTH METAJUIOB 110 MeTOAy bpuness.
OnummTe Npouecc HEMEHTAUU U a30TUPOBAHUS CTaJIN.

Urto Takoe amuioTpornuyeckue GopMbl UUCTOTO kee3a?

Hasznauenue npunoes. Buapl npumnoes. [Ipouecc nasHus.

Kakumu cBoiicTBamMH 00J1aJ1at0T MOTYNPOBOJHUKOBBIE MATEpUAIbl UX BUIbI U
MIPAKTUYECKOE TPUMEHEHHUE.

[Tonp3ysAch AMarpaMMou COCTOSIHUS KENE30yTIIEPOAUCTHIX CILIABOB
OOBSCHUTE CTPOCHUE CTATU U YyTyHA.

HazoBute BUABI U CIOCOOBI CBAPKU METAILIOB.

Kakumu cBoiicTBaMH 00J1aJal0T TUANIEKTPUUECKUE MAaTEPHUAIIbI UX BUJIbI U
MPAKTUYECKOE TPUMEHEHUE?

Jaiite nonsitre CTpyKTYpHBIE COCTABIISIOIINE KEIE3HO-YTIEPOAUCTBIX
CILJIABOB.

Onummre nponecc I'a3oBas cBapka METalIOB.

Kakumu cBoiicTBamu 001a1af0T MarauTHBIE MaTepralibl UX BUIBI U
IPaKTUYECKOE IPUMEHEHHE?

Knaccudukanus craneit o cnocody npou3BOCTBa, XUMHUUYECKOMY COCTaBY,
Ha3HAYECHUIO.

Onummre npouece IEKTPOAYTOBOM CBAPKH METAJUIOB.

Hasnauenue u Buapl kadenen.

Yrto Takoe yriaepoaucThie CTalu, U KaKk OHU KJIAaCCU(DUIIMPYIOTCA 11O
XUMHUYECKOMY COCTaBY U Ha3HAYEHUIO?

CyIHOCTh 1 BUIbI KOHTAKTHOW CBapKH, €€ TPUMEHEHHUE.



36.
37.

38.
39.
40.

41.
42.
43.
44,
45,
46.

47.
48.
49.
50.
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Bunape! Torimsa.

XapakTepucTuKa U MApPKHUPOBKA KOHCTPYKIIMOHHBIX YTJIEPOJUCTHIX CTalEH,
no 'OCTy, ux npuMeHeHue.

Omnwumute mporecc 00pabOTKK JeTald Ha TOKAPHOM CTaHKE.

[Iepeunciure TpeOOBaHUS K KAYECTBY JIU3EIBHOIO TOIUIMBA U MAPKUPOBKY.
Xapakrepuctuka u MmapkupoBka 1mo I'OCTy yriepoaucTsix
MHCTPYMEHTAJIbHBIX CTaJ€l, UX TPUMEHEHUE.

Onummre 006paboTKa METAIOB PE3aHUEM U OCHOBHBIE METO bl 00pa0OTKHU.
[lepeuncnure TpeOOBaHUS K KaueCTBY OCH3MHA U MApPKUPOBKY.
KOHCTpYKIIMOHHBIE JIETUPOBAHHBIC CTAIM, UX IPUMEHEHHUE, MAPKUPOBKA.
[Iponecc pe3anusi; CKOPOCTh U PEKUM PE3AHUSL.

Knaccudukanus Torumpa 1 CBOMCTBA BIMSIONIME HA T0J1a4y TOIUIMBA.
BinusiHue nerupyromux 3J€MEHTOB Ha CBOMCTBA cTajerd. MapKupoBKa
JIETUPOBAHHBIX CTAJIEH.

JlaiiTe mOHATHE TEOMETPUH TOKAPHOTO Pe31la, OCHOBHBIC YIJIbI PE31Ia.
Kakue TomimBo MOTyT, 3aMEHUT TPAJAULIMOHHBIE aBTOMOOMIIbHBIE TOILINBA?
HNHcTpyMeHTaNIbHBIE JIETUPOBAHHBIE CTAJIM, UX TPUMEHEHUE, MAPKUPOBKA.
OnummTe BUABI CBEPIMIBHBIX CTAHKOB U BBINOJHSEMbIE HA HUX PAaOOTHI.
[Tepeuncnure BUABI CBEPIL.

KakoBo Ha3HaueHUsI CMA30YHBIX Macel U UX Kiaccupukanus’?

CyIHOCTh MAPTEHOBCKOTO CIIOCO0a MPOU3BO/ICTBA CTAJIH.

OnuiunTe BUAbI NUTM(POBAIBHBIX CTAHKOB, IPUHIUI UX paOOTHI.

Kakue TpeOoBaHus NPEaBIBISIOTCS K TPAHCMUCCUOHHBIM MaciiaM M UX
KJaccuuxaus.

OnuuMTe TEXHOJIOTHMIO BBITUIABKY YyTyHa.

OnuiuTe BUABI CTPOrajibHbIE CTAHKU U BBITIOJHSEMbIE HA HUX PaOOTHI.
Ha3znaueHne MOTOpHBIX Macell, X KiacCu(PUKalusg U MapKHUPOBKA.
[Iepeuncnure BUIBI YyT'yHOB UX CBOKCTBA, Mapka 1o [ OCTy u npumenenue.
Onummre ycTpoMCcTBO TOKAPHO-BUHTOPE3HOTO CTAHKA.

Knaccuduxkanus, npumeHeHne 1 0003HaYeHUE MIACTUYHBIX CMa30K
OO0BsicHUTE 0OCOOEHHOCTH MUKPOCTPYKTYPY U CBOMCTBA UyTryHa.
[lepeuncnure BUbI METAIIOPEKYILIUX CTAHKOB. BUbI TOKApHBIX PE3LIOB.
Knaccudukanuys, Mapku SKUMMMPOBOYHBIX MATEPUAJIOB, TPUMEHIEMbBIX

Ha JKEJIE3HOIOPOKHOM TPAHCIIOPTE.

Kakue nprumecu BXOJAT B COCTaB YyT'YHOB U KaK OHH BJIMSIIOT Ha €r0
cBoiicTBa?

[Tepeuncnure BUmbI Ppe3epHBIX CTAHKOB, BUBI (ppe3. PaboThI, BBITIOIHSIEMbBIC
Ha (hpe3epHBIX CTAaHKAX.

[Tepeuncnute BUIBI CHIPHS U CIIOCOOBI MOTYYEHHUE MOJIUMEPOB.

HazoBure crutaBel Ha OCHOBE MeM UX cBOMCTBa, MapkupoBka 1o ['OCTy,
00J1aCTh TPUMEHEHUSI.

OnummTe npolecc BbIOOpa MapKu MaTepualia u crocoda oOpabOTKH eTalu.
CocraB, CTpO€HHE U OCHOBHbIE CBOMCTBA MOJIMMEPOB.

BpoH3bI ¥ X TPUMEHEHUE TIPU PEMOHTE U 0OCITYKUBAHUHU MTObEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MALIUH.
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JlaliTe MOHATHE O B3aMMO3aMEHIEMOCTH B POU3BOJICTBE.

[Tepeunricnure MaTtepuainbl Ha OCHOBE ITOJIMMEPOB U UX IPUMEHEHHUE.
CmuiaBel MeIM: JTaTYHU U OPOH3BI: UX COCTaB, CBOMCTBA, MAPKUPOBKA IO
['OCTy.

Onummre Ha3HayeHue MexXTyHapOJHOM CHCTEMBI JOITYCKOB U MOCAJ0K.
[IprumeHeHne MOTMMEPHBIX MAaTEPUAIIOB HA KEIE3HOJOPOKHOM TPAHCIIOPTE.
[IepeuncnuTe CIUIaBbl HBETHBIX METAJUIOB UX COCTaB, CBOMCTBA, MAPKUPOBKY.
OOBbsicCHUTE MOHATHE JOMYCKH, Mocaaku. KBanuTeTsi.

CocraB u knaccuduxanus rmiactMacc. HanomHurenu u ux BIUsSHUE HA
CBOWCTBA.

[Tepeuncnure CruiaBel HA OCHOBE aTFOMHUHUS UX COCTaB, CBOMCTBA,
MapKHPOBKY.

Onumrre HazHauyeHne Cucrtema OTBEPCTHS, CUCTEMA BaJa.

[lepeuncnure U3aenus U3 MOJIUMEPOB.

[lepeuncnute JInTeiHbIEe aTFOMUHUEBBIC CILUIABBI. UX COCTaB, CBOKMCTBA,
MAapKHPOBKY.

Omnpenenuts Aomyck 1y pazmepa 50-0,2.

CyILIHOCTh ¥ BUABI KOPPO3UH METAILIIOB.

[lepeuucnute [edopMupoBaHHbIC ATFOMUHUEBBIE CIUIABBI. X COCTaB,
CBOMCTBA, MaPKUPOBKY.

JlaliTe OCHOBHBIE OIIPENEIIEHU O IOIYCKaxX U MOCAIKaXx.

HazoBuTte 0CHOBHBIE CIIOCOOBI 3aIUTHI METAJIJIOB OT KOPPO3HH.
[Tepeuncnure AHTUDPUKIIMOHHBIE CIUIABBI, UX BUBI, COCTaB M PUMEHEHHUE,
MAapKHPOBKa.

HazoBute Buabpl 00pabOTKH METAILIOB AABICHUEM U IPUMEHECHHE.

OnummuTe Ha3HAYEHUE U KIacCU(UKAIIHS JIAKOKPACOYHBIX MAaTEPHAJIOB,
OCHOBHBIE CBOMCTBA.

[lepeuuncnuTe CIijiaBbl BHICOKMX COMPOTUBIICHUM, COCTaB, CBOMCTBA, 00J1aCTh
MIPYMEHCHMUSL.

OnummuTe Npouecc NPOKaTKU, CYIHOCTh MPOIEecca, NPOIYKIHS TPOKATHOTO
MPOM3BOJCTBA.

MeTozp! 3aMTEI METATUIOB OT KOPPO3HH.

[lepeunicniure BuUabl TBepablx crmiaBoB. MapkupoBka 1o ['OCTy,
IIPUMEHECHHUE.

OnuirTe npouecc BOJIOYEHUS U IITAMIIOBKHU.

OnuirTe TEXHOJIOTHUIO HAHECEHH S JITAKOKPACOYHBIX MaTEpPHAaIOB.

Mertoanka UCIIBITaHKS CTAJIA HA YIAPHYIO BA3KOCTD.

Kakumu cBoiicTBaMu OJKHBI 001a1aTh METAJUIBI M CIUTABBI, IPUMEHSIEMbIE
JUISL TPOU3BOJICTBA OTAMBOK? JlaliTe XapaKTEpUCTHUKY.



7. BapnanTbl 3a1aHuii 1J1sl IPoBeleHUs IK3aMeHa (npueecmu 6éce 6apuanmnbl)

Bapuant Ne 1

3amanune 1. Metoasl u3MepeHus NapaMeTpOB U ONPEIEIICHHS] CBOMCTB METAJLIIOB.
2. [laiiTe TOHATHE TEPMUYECKON U XUMHUKO-TEPMHUYECKONH 00pabOTKH

YKEJIE30YIJIEPOAUCTBIX CIUIABOB.
3. OnmummTe Ha3HAYCHUE JTUTSHHOTO MPOU3BOICTBO.

Bapuant Ne 2

3aILaHI/IC 1. Onummute KPpUCTATININYICCKOC CTPOCHUC MCTAJIIOB, TUIIbI KPUCTAJINIMYICCKUX

PEIIETOK.
2. Uto Takoe TepMudecKkas 00paboTKa, U Jisl KaKuX IeJiel ee MPUMEHSI0T?

3. OnummTe ITPoIeCce JIUThS B IIECUaHbIC (POPMEL.

Bapuant Ne 3

3ananue 1. [IpakTMyeckoe NMPUMEHEHUS AUArpPaAMMBl COCTOSHMS XKEIE30-yTIIEPOI.
2. CymIHOCTh ¥ Ha3HAUEHUE 3aKaJKU U OTITyCKa CTallH.
3. OnummTe IPOoNece IUThI METALITHYSCKUE (hOPMBI (KOKHIIN).

Bapuant Ne 4

3ananue 1. [lepeuncnure (usnyeckue v XMMUYECKHUE CBOMCTBA METAJUIOB U UX

IMPAKTUYCCKOC 3HAYCHHC.
2.0mmmmre IIponeccC OTZKUIra, BUJbl OT2KHUI'd, CI'O HA3HAYCHIC.
3. Hepqu/IanTe CIICHHAJIBHBIC BUALI JIMTHA U ITIPUMCHCHUC.

Bapuant Ne 5

3aganue 1. [lepeunciaure TEXHOJOTMYECKHME U MEXAHUYECKHE CBOMCTBA METAIIIIOB U

UX IIPAKTUYECKOE 3HAYCHUE.
2. OnummTe MpoIece XMMUKO-TEPMHIIECKON 00pabOTKH, €€ BUIIbI U HA3HAYCHHE.

3. Ha3znauenue 31eKTpOTEXHUUECKUX MaTepUaioB, KiIacCU(PUKALIUSL.

Bapuant Ne 6

3aganue 1. Meroauka ornpeaenaeHus TBEPAOCTH METAILIOB 110 MeToAy bpunesis.

2. Onuimre MpoIiecc IEMEHTAINN | a30THPOBAHUS CTAJTHL.
3. Kakumu cBoiicTBamu 00J1a/1a10T IPOBOTHUKOBBIC MaTePHAIIbI X BHUIIBI U

NPaKTHYECKOE IPUMEHEHHE.
Bapuant Ne 7

3aganue 1. Yto Takoe ajuioTponuyeckue GopMbl YUCTOTO Kese3a?
2. Haznauenue npunoeB. Buasl npunoes. [Iponecc nasuus.
3. Kakumu cBoiicTBamMu 001a1at0T MOJYHIPOBOJHUKOBBIE MaTepUabl
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HNX BUJBI U ITPAKTHYCCKOC IIPUMCHCHHC.

Bapuant Ne 8

3ananue 1. [lonp3ysick quarpaMMoi COCTOSIHHS JKEI€30yTIEPOUCTBIX CIIJIaBOB
OOBSACHUTE CTPOEHHUE CTAIM U YyTyHa.

2. HazoBuTe BHBI U CIOCOOBI CBAPKH METAJIJIOB.
3. Kakumu cBoiicTBaMu 001a1al0T JUDIEKTPUUECKHE MaTepUajbl UX BHIIBI U
NPaKTHYECKOE MPUMEHEHHE.

BapuanT Ne 9

3aganue 1. [laiite moustue CTpyKTYpPHBIE COCTABIISIOIIUE HKEITE3HO-YTIEPOAUCTHIX
CILIaBOB.

2. OnmmmTte nipouecc 1'a3oBasi cBapka METaIIOB.

3. Kakumu cBoricTBamMu 001a1at0T MarHuTHBIE MaTEpHUAIIbl KX BUJIBI U
PaKTUYECKOE IPUMEHEHHE.

Bapuant Ne 10

3amanue 1. Knaccudukanus craieii mo cnocody nmpou3BoACTBa, XUMUYECKOMY COCTaBY,
Ha3HAYECHUIO.

2. OnuimTe Npouece IEKTPOAYTOBOM CBAPKU METAILIOB.
3. Haznauenue u Buabl kKademnei.

Bapuant Ne 11

3amanue 1. YTo Takoe yriaepoaucThie CTalld, U KaK OHU KJIaCCU(PUIIMPYIOTCS
10 XUMHYECKOMY COCTaBY U Ha3HAYEHHIO?

2. CymHOCTh ¥ BUIBI KOHTAKTHOW CBAapKH, €€ IPUMEHEHHE.
3. Buasl Torummsa.

Bapuant Ne 12

3aganue 1. XapakTepucTrvka U MapKHUPOBKA KOHCTPYKIIMOHHBIX YIIIEPOIUCTHIX
craneit, mo 'OCTy, uX npuMeHEHUE.

2. OnumuTe mportecc 00padOTKH JAeTalld Ha TOKAPHOM CTaHKe.

3. [lepeuncnure TpeOOBaHMS K Ka4e€CTBY AU3EITHLHOTO TOILINBA U
MAapKHUPOBKY.

Bapuant Ne 13

3ananue 1. Xapakrepucrtrka u MmapkupoBka 1mo I'OCTy yriaepoaucTsix
MHCTPYMEHTAJIBHBIX CTaJIeH, WX PUMEHEHHE.

2. OnuiuTe 06pa60TKa MCTAJIJIOB PE3aHUCM U OCHOBHBIC MCTOIbI
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00paboTKH.
3. [lepeuncnure TpeOOBaHMS K KaueCTBY OCH3MHA U MAPKHUPOBKY.

Bapuant Ne 14

3aganue 1. KoHCTpyKIIMOHHBIE JETUPOBAHHBIC CTAJIM, UX TPUMEHEHUE, MAPKUPOBKA.
2. IIpouecc pe3anus; CKOPOCTh U PEKHUM PE3AHUA.
3. Knaccudukanus TorirBa U CBOMCTBA BIUSIONIKME HA M0/1avy TOILIMBA.

BapuanT Ne 15

3aganue |. BausiHue nerupyronmx 3JIEMEHTOB Ha CBOMCTBA cTaneil. MapkupoBka
JIETUPOBAHHBIX CTaJICH.
2. JlaiiTe MOHATHE T€OMETPHUM TOKAPHOI'O PE311a, OCHOBHBIEC YIJIbI pe3IIa.
3. Kakue TOmimBo MOTYT, 3aMEHUT TPAJAUIIMOHHBIE aBTOMOOMIHHBIC TOILIIMBA?

Bapuant Ne 16

3aganne 1. MHCTpyMEHTaNbHbBIC JIETUPOBAHHBIE CTANIA, NX TPUMEHEHNE, MAPKUPOBKA.
2. OnummTe BUIBI CBEPIUIBLHBIX CTAHKOB U BBITIOJTHSIEMBIC Ha HUX pPaOOTHI.
[Iepeuncaure BUIbI CBEPIL.
3. KakoBo HazHaueHUs CMa30YHBIX Macel U UX Kiiaccupukanus?

Bapuant Ne 17

3aganue 1. CymHOCTh MAPTEHOBCKOTO CIIOC00a MPOM3BOCTBA CTAJIH.
2. OnumuTe BUIBI NTMGOBATBHBIX CTAHKOB, TPUHITUI UX PaOOTHI.
3. Kakue TpeGoBaHus MPEABSIBISIOTCS K TPAHCMUCCHOHHBIM MacjaM U UX
Kiaccudukanus?

Bapuant Ne 18

3aganue 1. OnummTe TEXHOJIOTHIO BBITUIABKY YyTyHa.
2. Onuimure BUABI CTPOTAJIbHBIE CTAHKHU U BBITIOJIHSEMbIE HA HUX PaOOTHI.
3. HazHaueHne MOTOPHBIX Macell, UX KJIacCU(PHUKAIUsI 1 MAPKUPOBKA.
Bapuant Ne 19

3ananue 1. Ilepeuncnure BHIBI YYyTYHOB HX cBoicTBa, Mapka 1o I'OCTy u
IPUMEHEHUE.

2. OnuimTe yCTpOMCTBO TOKAPHO-BUHTOPE3HOTO CTAHKA.

3. Knaccudukanus, npumMeHeHre 1 0003HaUYCHHUE MIACTUYHBIX CMa30K.

Bapuant Ne 20

3ananue 1. O0ObsAcHUTE OCOOCHHOCTH MUKPOCTPYKTYPY U CBOMCTBA UyTyHa.
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2. Ilepeunicnute BUABI METATUIOPEKYIIMX CTAHKOB. BUABI TOKapHBIX PE3LIOB.
3. Knaccuduxkarus, Mapku SKUIIMPOBOYHBIX MATEPHATIOB PUMEHSIEMBIX
Ha JKEJIE3HOJIOPOKHOM TPAHCIIOPTE.

Bapuant Ne 21

3ananue 1. Kakue npumecu BXOAAT B COCTaB UyTYHOB M KaK OHM BIIASIIOT Ha €r0
cBoucTBa?

2. llepeuncnute BUABI Ppe3epHBIX CTAHKOB, BUABI (ppe3. PaboTsi,
BBITIOJTHSICMbBIC

Ha pe3epHBIX CTAHKAaX.
3. [lepeuriciiite BUIBI CHIPHS U CIIOCOOBI MOJIYYSHHUE MTOJTUMEPOB.

Bapuant Ne 22

3ananue 1. HazoBute cruraBel Ha OCHOBE MEIU UX CBOMCTBA, MAPKUPOBKA
o ['OCTy, obnacth mpUMEHEHUS.

2. OnuuuTe mpoIece BI0opa MapKu MaTepualia u crnocoda oopaboTKu
JeTaly.

3. COCTaB, CTPOCHHUC U OCHOBHEIC CBOMCTBA IIOJINMCPOB.

Bapuant Ne 23
Bpewms BoinonHeHus 3aganusg — 20 MUHYT.

3ananue 1. BpoH3bI M UX IpUMEHEHHE NTPU PEMOHTE U OOCITYKUBAaHUU
MOJbEMHO-TPAHCIIOPTHBIX, CTPOUTENbHBIX, TOPOKHBIX MAILIUH.
2. JlaliTe NOHATHE O B3AMMO3aMEHSIEMOCTH B MPOU3BO/JICTBE.
3. Ilepeunciure Matepuansl Ha OCHOBE MOJIUMEPOB U UX IPUMEHEHHE

Bapuant Ne 24

3aganue 1. CrimaBbl MeJU: JJAaTyHU U OPOH3BI: UX COCTaB, CBOMCTBA, MAPKUPOBKA IO
I'OCTy.
2. OnummmuTe Ha3HaYeHne MexayHapoJHON CHCTEMBI JOMYCKOB U MTOCAJIOK.
3. [IpuMeHeHre MoIMMEpPHBIX MaTEPHAIOB Ha JKEJIE3HOA0POKHOM
TPaHCIIOPTE.

Bapuant Ne 25

3aganue 1. [lepeuncinurte CrutaBbl IBETHBIX METAJIOB MX COCTaB, CBOMCTBA, MAPKUPOBKY
2. OOBSICHUTE TIOHSATUE JIOMYCKH, MOCaAKU. KBaTUTETHI.

3. CocrtaB u kinaccudukanus miactmace. HarmomHurenu u ux BIUsSHUE HA
CBOMCTBA.
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Bapuant Ne 26

3aganue 1. Ilepeuncnure CriaBbl Ha OCHOBE aJlOMUHUS UX COCTaB, CBOMCTBA,
MapKHPOBKY.

2. Onumute HazHayeHue Cucrema OTBEPCTHS, CUCTEMA Bajla.

3. Ilepeuncnure U3aeaus U3 MOJUMEPOB.

Bapuant Ne 27

3aganue 1. [lepeuncnure JIuTeliHple alFOMUHUEBBIC CIUIABBI. X COCTaB, CBOMCTBA,
MapkupoBky
2. Onpenenutsb omyck s pasmepa 50-0,2.
3. CymIHOCTh ¥ BUIbI KOPPO3UH METAJLIOB.

Bapuant Ne 28

3aganue 1. Ilepeuncnure lepopmrpoBaHHbIE aTFOMUHUEBBIE CILJIaBbl. UX COCTAB,
CBOICTBA, MAPKUPOBKY.
2. JlaiiTe OCHOBHBIE ONPEEICHUS O IOMYyCKaxX M MOCaaKaXx.
3. HazoBuTe OCHOBHBIE CLIOCOOBI 3AIUTHI METAJUIOB OT KOPPO3UHU.

Bapuant Ne 29

3aganue 1. [lepeuncnure AHTUGPUKITMOHHBIE CIUIaBhI, UX BHJbI, COCTaB U IPUMEHCHHE,
MapKHUPOBKA.
2. HazoBuTte BuaBI 00paOOTKH METAIIOB JaBJICHUEM U TIPUMCHCHHE.
3. OnummuTe Ha3HAYEHUE U KJIacCU(UKAIUS JIAKOKPACOYHBIX MAaTEPUAJIOB,
OCHOBHBIE CBOMCTBA.

Bapuant Ne 30

3amanne 1. [lepeuncnure CrutaBbl BEICOKUX COITPOTHUBIICHHUM, COCTaB, CBOMCTBA,
00J1aCTh TPUMEHEHHUSI.
2. OnuimTe IpoIece MPOKaTKH, CyITHOCTh MPOoIiecca, POy KIS
MIPOKATHOTO
MIPOU3BOJICTRBA.
3. MeTopl 3alUThl METAJIJIOB OT KOPPO3HH.

Bapuant Ne 31

3aganue 1. Ilepeunciure Buasl TBEpABIX criaBoB. Mapkuposka no ['OCTy,
IIPUMEHEHHUE.

2. Onuimure npoLecc BOJIOYEHUS U IITAMIIOBKH.

3. Onuimure TEXHOJIOTHIO HAHECEHUS JIAKOKPACOUHBIX MaTEpUaIOB.
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Bapuant Ne 32

3aganue 1. MeToauka UCTIBITAHUS CTAJIM HA YJIAPHYIO BSI3KOCTD.
2. KakuMu cBOMCTBaMU JIOJDKHBI 00J1a71aTh METAJUIBI U CIIABHI,
MIPUMEHSIEMBIE J1JIsI IPOU3BOACTBA OTINBOK?
3.JlaiiTe XapakTEepUCTUKY NMIPUMEHIEMBIX Ha IPaKTUKE 0a0OUTOB.

8. DTa/10HBI OTBETOB (€CJIM HE00OXO0AUMO)

9. Pexomenayemasi JiuTepaTypa Ajsi pa3padoTK OleHOYHBIX CPeACTB U
MOATrOTOBKH 00YYAKIIMXCH K IK3aMEHY:

OcHoBHas yueOHas IUTepaTypa:

1. boumapenko I'. I'. MarepmanoBsenenue: yueonuk mas CIIO / I'. T.
bonnapenko, T. A. Kabanosa, B. B. Peibanko; nox pexn. I'. I'. bongapenko. — M.:
N3parensctBo Opaiit, 2017
https://biblio-online.ru/book/F5229B5F-A833-410C-B3ED-CES8BFOFDC40B

2. Ilmomxkwn B. B. Marepuanoseaenue: ydeOnuk mms CIIO / B. B.
[Tnomkun.— M.: M3narensctBo FOpaiit, 2017

https://biblio-online.ru/book/30B3360C-A9AF-47C1-ADA4-
66F26E3COBA4

JlononHuTeNbHAS YueOHas JIUTepaTypa:

1. Bnmacoa W. JI. MarepuanoBenenue: ydeOHOe mocobue [DIEKTPOHHBIH
pecypc] / U. JI. Bnacosa. - M.: ®I'bBOY YMII X/IT, 2016
https://e.lanbook.com/book/90950
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https://biblio-online.ru/book/F5229B5F-A833-410C-B3ED-CE8BF0FDC40B
https://biblio-online.ru/book/30B3360C-A9AF-47C1-ADA4-66F26E3C0BA4
https://biblio-online.ru/book/30B3360C-A9AF-47C1-ADA4-66F26E3C0BA4

Ipuiaoxenue 1.
MeTtoanyeckue YKa3aHUs no NMPOBEICHUIO NMPAKTHYECKUX
(1a0opaTopHBIX) 3aHATHI 0 JUCHUILVIUHE (NPU HATUYUL)

Jlabopamopnasa 3anamue No 1
OmnpenesieHue y1apHoil BA3KOCTH CTAJIN
Llenv: w3yunth yCTPOHUCTBO M pabOTy MAasTHUKOBOTO KOMPA; HAYYHTHCSA
ONpEEATh BEIUUUHY yAAPHOHN BA3KOCTH MaTepHalia.
Obopyoosanue u pazoamouHslii Mmamepuan. MASTHUKOBBIA KoIep,
CTaHJIapPTHBIC 00pa3Lbl, ITTAHTCHIUPKYJIb.

Xoa padoTsl

HcnpiTaHus Ha yJIapHYH BS3KOCTb IIPOBOJST JJIS ONPEICICHHUS IOBEICHUS
MaTepuajia B YCIOBUSIX AKCILTyaTaliu, a TAKXKe JJI1 YCTAHOBJICHUS €r0 CKJIOHHOCTH
K XpYIKOMY pa3pylIeHHI0, YTO OCOOCHHO BaXHO [JII CTPOUTCIBHBIX H
KOHCTPYKLIMOHHBIX  CTajleid. YJapHas BS3KOCTb SIBIISIETCS  MEXaHHMYECKOM
XapaKTEepUCTUKOM BA3KOCTU MaTepuaa.

Jlnst ucnipiTanus oOpa3ell yCcTaHaBIMBAIOT Ha oropax kompa. PazMepsr oOpasia:
mHa 55+0,6 MM, cropona kBajapara 10+0,10 mm. UToObl OONETrYuTH HU3JIOM, B
CpeHel yacTu oOpasiia JIejaroT Haape3 TIIyOMHOM 2 MM ¢ PaJiiyCcoM 3aKpyryieHus 1
MM. MasTHUK C TPy30M YKPEIUICHHBIN HA OCH CTAaHUHBI,

-

s > f

A D "_1 LY
\h \“i v
27 ~~ et \

\
\

H

CxemMa MasATHHKOBOTIO
Korpa (a) ¥ ycTaHOBKa oOpasia

Ha omnopax kompa (0)
MOJHUMAIOT HA ONPEAECICHHYI) BBICOTY M 3aKpeIuisiioT 3amenkoil. Ilo ocso-
OOXJCHUH 3aIleIKd MasTHUK CBOOOJHO MajaeT Mmoj COOCTBEHHOW TSKECThIO U
yAapseT mo o0pasily CO CTOPOHBI, MPOTHUBOIOJIOXKHON Haapedy, W3THOaeT u
paspyllaeT ero, MOJHMMAsCh B IPOTHUBOIOJIOXHYIO CTOPOHY Ha BbIcOTy h m
OTKJIOHSISICH OTHOCHUTEJILHO BEPTUKAJIBHON OCH KOIpa Ha yroj 3. DTOT yroj TeM
MeHbIlle, 4eM Oosbinass paboTa 3aTpadyeHa MasTHUKOM Ha JaeGopMaluio U
paspymieHre oopasna. YtoObl U3MEPUTH BI3KOCTh METajlla, CHaYalla BBIYHUCIISIOT,
Kakas paboTta A 3aTpayeHa rpy30M MasTHHKA Ha U3JI0M 0o0pasiia
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A= P(H—h) kI'm

rae P — Bec MasiTHUKA B K[’

H — BbicoTa moabeMa IEHTpA TAKECTH MasiTHUKA 70 yJapa;
h— BeicoTa TmOABEMa IIEHTPA TAKECTH MAATHUKA TTOCIIE Yaapa.
Mepoii BI3KOCTH CIIyHUT OTHOIIEHHE BEIMYUHBI YKa3aHHOU paboThI K
IO TONEepeYHoro ceueHus oopasna F B mecte Haapesa. [lonyyeHHas Takum
yTeM BEJIMYMHA yAEIbHON yJIapHOU BSI3KOCTH 0003HAUYaeTCsl OYKBOU @y’

a,- Al F kI'm/em? (JIx/M?)
a, -
a, -
a, -

BennunHa y1apHO# BA3KOCTH @y, Y CTAIBHBIX 3ar0TOBOK ctainien 25,30,35
40,45,50 maxomutcs B mpeaenax ot 9—4 kI'm/cm? (883-392 JIxx/m?)

Beauunna

3HayeHue

3HauecHue

3HaueHne

Harpyska P, xr

Bricora noawsema no yaapa H, m

Bricota moabema mocie yaapa h, m

Pabora ynapa A, krm

YV nenpHas BA3KOCTb a,, KI'M/cM?

Pe3ynbTaThl HCTIBITAHUS 3aITUCHIBAIOT B cieAyomie hopme:

KoHTpoJibHBIE BONIPOCHI

1.JlaiiTe MOHSATUE YIAPHOU BS3KOCTH.

2.HazoBHUTE eTUHUIIBI I3MEPEHUS yIapHOU BI3KOCTH.

3.Kak ycTpoeH MasiTHUKOBBIN Komnep?

4.TTouemy h Bcerna meHbIine H?
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Jlabopamopnoe 3anamue No2
OnpenesieHue TBEPAOCTH METAILJIOB.
Ilenv pabomot: vizyueHnue yCTpoicTBa U paboThI Iprubopa bpuHeis; HayduThCs
MIPOU3BOAUTH MEXAaHHUUECKUE UCTIBITAHUS U O(DOPMIISITh KX PE3YJIBTATHI.
Oobopyooeanue u pazoamounsiii mamepuan. upudbop bpuHemns mis
onpeIeICHUS TBEPIOCTH CTAJH, JyIla ¢ MUKPOJICIICHUSAMH JUII M3MEPEHHUS OTIICUaTKa
TIIapyKa TIPY BJIABITMBAHWH, O0OpAa3IThl CTAJIH.
Xo0 pabomut

TBepIOoCTh — 3TO CBOMCTBO MaTepraia COPOTUBIATHCS MPOHUKHOBEHUS B HETO
apyroro, Oojlee TBEpAOrO Tella OIpEIeiICHHONH (OpMBI W pa3MepoB, HE
MTOJTYYAFOIIET0 OCTATOYHOM Ae(OpMAalIUH.

TBepaoCTh CTall ONPEACIIAIOT BIABIMBAHMEM B METANIMUCCKUN OOpasell Mo
OMpEICICHHON HAarpy3KOM CTalbHOTO Iapuka (MeTon bpuHem s), amMasHOro
KoHyca (MeTon PokBenia) wim anmasHOM mpaMujku (Meton Bukkepca). Mexmy
TBEPAOCTBIO M JPYTHMH CBOMCTBaMH (IIPOYHOCTBIO) CYIIECTBYET OMpeaccHHAsS
3aBUCUMOCTb. [103TOMY, Ompenenss TBepAOCTh, MOKHO OBICTpO U 0e3 pa3pyIIeHUS
KOHTPOJIMPOBATh KadecTBO MeTawia. [Ipu ompeneneHUM TBEPAOCTH IO METOY
bpunenns B moBepXHOCTh oOpaslia BJIABIMBAIOT CTAIbHOM 3aKAJICHHBIM ITApUK
(uanenTop) auamerpoM 10; 5; 2,5 mm. Tlocne cHATHS HArpy3KH Ha IMOBEPXHOCTH
octaetcs cepudeckuii oTredaTok. Yncao TBepAOCTH MeTaia o bpunemtio pac-
CUMTBIBACTCS 1O popmyiie (B KI/MM').

HB = 2 :
aD (D& ) —d

Paboma cnpubopom npu ucnveemanuu. VicneiTyemsiii o0pazely
MaTepualia yCTaHABJIMBAETCS HA CTOJUKE TAKUM 00pa3oM, UTOOBI IIEHTP OTIEYaTKa
pacronaraics OT Kpas 00pasiia Ha pacCTOSIHUU HE MEHee 2,5 TuaMeTpa, a OT LIeHTpa
COCEIHET0 OTIEYaTKa — HE MEeHee 4 TMaMeTpOB OTIEYaTKA. 3aTeM HOABOAST
oOpasell K MIapuKy, JIJIsl YEro BpalllaloT MaxoBUK J10 yropa. BxitouaroT mpubdop.
BnanuBaHue B UCIIBITHIBAEMbIN 00pa3ell HHJIEHTOpA MO ASUCTBUEM 3aJaHHOM
MMOCTOSIHHOM Harpy3KH B TE€UEHUE ONPEACIICHHOTO BPEMEHMU.

-y

®

IIpecc bpunenns: JIyHka npu onpeneneHuu TBEpAOCTH 110
Bbpunento

1— cTOMVK; 2— MaxoBHK; 3— IPy3bl, 4— UHICH-TOP; 5 — IBUTaTEIb

Onpeodenenue noxkazamens meepoocmu. Crolmk mpubdbopa IIyTem
BpalllcHUS MaxOBHUKa IPOTHUB YacOBOW CTpPENKW omyckaroT BHH3. OOpasern
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CHUMAIOT U C ITIOMOIIBIO ONTUYECKOU JIYIIbI U3MECPAOT AUAMETP OTIICHATKA B IBYX

B3aMMHO IIEPIIEHIUKYIIPHBIX HampaBieHusx 0 u dy

I[I/IaMCTp OTIICYaTKa IPpUHHUMACTCA KaK CpCAHEC U3 IBYX HBMGPCHHﬁ, T. €.

dcp = (dl+ d2)/2

’
L

2

N3mepenue otieyaTka:

1 — mosy4eHHbI OTHEYaTOK Ha
MOBEPXHOCTU 00pasia; 2—

ITOJIOKCHHC OTIICYATKOB B ITOJIC

3peHus JIyIbl TP u3Mepenun auametpos d\ u d;

Pe3ynbpTaThl HCIIBITAHMS 3aITUCHIBAIOT B TAOIUILy cieaytomei hopme:

riae d;— nepBoe U3MepeHHe OTIeuaTka, MM,
d, — BTOpOE M3MEpEHHUE OTIIeUaTKa, MM

Bennuuna 3HaueHue |3HauyeHUE| 3HAUYCHUE
Harpyska P, xr
Juametp mapuka D, mm 10 10 10

Jlnametp ornevarka d., MM

TBepaocts cranu HB. kxr/Mm

Marepuan

1. ®opmynsl 118 pacuera:
dcp = (dl+ d2)/2:

HB — 2p

ap (D& ) pr—d2,)

KonTpoabHbIe BONPOCHI
1.Kakue meToapl onpeaeneHrs TBEpJOCTH BaM U3BECTHBI?
2. Kak o60o3Hauaetcs TBep0CTh 0 bpuHemo?

3.Kakue uHAEHTOPHI IPUMEHSIOTCS IPU U3MEPEHUHU TBEPJIOCTHU MO METOAY

bpunemwno?
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IIpakTnyeckoe 3ansaTue Nel

HccnenoBanue MUKPOCTPYKTYPDI YIJIEPOIUCTBIX CTaJIel

Llenv pabomul uzyuenue. YriayOieHne 3HaHUH MEXaHUYCCKUX CBOMCTB CTajICH U
M3YUYCHHE METOJIOB JIA0OPATOPHOIO OMPECICHUSI STUX CBOMCTB.
Ilpubopwvi u mamepuanvi: MUKPOCKOIT, 00pa3Isl (ILIU(bI)

Xo0 pabomui

1.IIpu n3y4eHUn CTPOSHUS U ONPE/ICICHIN Ka4eCTBAa METANIMYSCKUX Ma-
TEPHUAJIOB B MaTEPUAIOBEACHHUH IIIMPOKO UCIIOIB3YETCS MUKPOCTPYKTYPHBIN
aHaJIM3.

MuxkpoaHaau3 - H3y4eHHe CTPOCHHUS TOBEPXHOCTEH NUIH(OBAHHBIX,
MIOJIMPOBAHHBIX U MPOTPABICHHBIX 00PA3IIOB - MUKPOIUIA(OB C TTOMOIIIBIO
MeTauIorpaprUIecKuX ONTUYECKUX MUKPOCKOIIOB MPU YBEIUUYECHHIX OOBIYHO OT
x100 mo x1000.

HabGnrogaeMoe mpy 3TOM CTPOCHHE MIOBEPXHOCTH HUTH(a Ha3bIBACTCS
MHUKPOCTPYKTYPO. MUKpPOCTPYKTYpa pa3HbIX 110 XUMHYESCKOMY
COCTaBY MaTE€pPHUAJIOB H ITOCJIC UX PA3IMYHON 00paOOTKH OTIUYACTCS 10 pa3Mepy,
TCOMETPUYCCKON (hopMe, IIBETY, B3AMMHOMY PaCIOJI0KECHHIO OTICIbHBIX
CTPYKTYPHBIX COCTaBJISIONIHX.

MukpoaHaan3 OCHOBaH Ha WCIIOJIb30BAHUN 3aKOHOB OTPaKCHUS U TOTJIOIICHHS
CBETOBBIX JIyUeH OT MOBEPXHOCTH HEMPO3PAUHbIX METATMICCKHX MaTepUAJIOB
(puc. 3). [TonupoBaHHast METAUIMYECKAs TIOBEPXHOCTh OTPakaeT HaIPaBJICHHBIC
Ha Hee MEePICHINKYIISIPHO CBETOBBIC JIYUH M BHJIHA B OKYJISIP MHKPOCKOTIA KaK
cBemas. [Ipu HaTMYWK B MaTeprajie HEMETATHICCKUX COCTABIISIONINX
CTPYKTYPbI OHH BUIHBI KaK TEMHBIC, TaK KaK IMOMIOMIAIOT CBETOBBIC JIYYH.
Cxema ompaoiceHust c8emosviX ayuell Om NOBEPXHOCMU NOIUPOBAHHO20 (@) U
noosepeHymozo mpasienuio (0) mukpoutiugha.

(MHUKpOaHaM3) BBINIOJHIETCA IIPU

I I I I [ I MukpocKkonu4ecKui aHaJIM3

¢ OONBIIMX YBEIMYEHUSX C TOMOIIBIO

METaJJIOTPaQUUECKOro  MHUKPOCKOTA.
MeTamasl HENpO3padHbl, MMOATOMY W3yY€HHE CTPYKTYpPHI BBHITIOJNHSAETCS B
OTpaKeHHOM cBeTe. VcciemoBaHus BBIMOJHAIOTCS Ha CHEIUATBHOM OOBEKTE —
mukponutude. Mccnemyemas MOBEpXHOCTh MUKpOILIH(a TOKHA MUMETh OYEHBb
MaJlyl0 IIEePOXOBATOCTh — OBITh 3€pKaJbHOM, YTOOBI MOJY4YalaoCh MPaBUIIBLHOE
oTpakeHue. J{7s u3roToBIeHNs MUKpoONUIH(a Ha 00BEKTe UCCICTOBAHMS TOJDKHA
ObITh 00paboTaHa MJIOCKas MOBEPXHOCTh. Ee 00pa3yroT HEmoCpeICTBEHHO Ha
JETaNIAX MaJlbIX pa3MepoB, a U3 OOJIBUINX JeTaliell BhIpE3aeTcsl CHelHalbHbI 00-
pasell. 3epKaJbHOW MOBEPXHOCTH JOOMBAIOTCS MyTeM OOpabOTKM aOpa3uBHOU
HIKYpKOM HECKOJBKUX HOMEpOB, Mepexons oT Oosee rpy0oil k Oojiee TOHKOM, U
NOCIIEAYIOIUM MOJUPOBAHNEM a0pa3UBHBIMH WITU aJIMa3HBIMU MACTAMHU.

Jlnst  BBISBJIGHHSI CTPYKTYphl TNPUMEHSIOT TpaBlieHHe INumMda pacTBOpaMH
KUCTIOT Wi menodei. [lpu 3ToM BBIABISETCS 3epHO CIUIABOB. DTO OOBSCHSETCS
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TEM, YTO HA  TMOBEPXHOCTh  IUIKM(a  3epHAa  BBIXOAAT  Pa3HBIMU
KpUCTAUIOTPAa(UYECKUMU  HAMpaBICHUSMH ¥, BCJICACTBHE  AHU30TPOIHH
(HEOIMHAKOBOCTh CBOMCTB B pa3HBIX HAMNpPABJICHUSX) TPABATCS HA Pa3HYIO
IyOWHY ¥ BBITJISIAT HEOAMHAKOBO OKPAIICHHBIMU B TI0JIC 3PEHHSI MUKPOCKOTIA —
TPaBSIIMECS CHJIbHEE KaxXyTcsi 0ojiee TEMHBIMH. BBIABISIIOTCS pasubie @haszvl
CILJIaBa, TAK KAK MX CBOMCTBA TAKX€ HEOAWHAKOBBI M TPABJICHUE MPOUCXOAUT HA
pasHylo TyOuHy. B mosie 3peHuss MHKpPOCKOINa HanbOJee TEMHBIMHU BBITJISIIST
2paHuysl 3epeH, TaK KaK OHMU TpaBsTCS HauOoyiee CHIBHO H3-3a CKOIUICHHS
HECOBEPLICHCTB 110 IPaHULIaM.

2.3apucoBaTh MUKPOCTPYKTYpPBI B "TpPaBICHHOM" COCTOSIHUH
KoHTpoJibHBIE BOIPOCHI

1. ITo copepxanuio yriiepojia v Mo CTPYKTYPE CTAIN MOAPA3AECISIOTCS ?

2. IloHsiTE MUKpOAHATIN3a U MUKPOCTPYKTYPbI MATEPHUAJIOB

3.Yto npeacTaBiasioT co0oit heppuT, HIEMEHTHUT, IIEPIIUT, JeaeOypuT?

4 Knaccudukaius yriepoAuCThIX CTajied B 3aBUCUMOCTH OT COJIEPKaHUS B HHUX
yriiepoja.

S.MapkupoBKa yriiepoaucThIX CTalen

IIpakTn4yeckoe 3ansitue No2
HccnenoBanue MUKPOCTPYKTYPbI YYyT'YHOB

Heap padoThl: U3y4YUTh MUKPOCTPYKTYPY Pa3IMYHBIX YYT'YHOB, UX CBOWCTBA U
00JacTh TPUMEHEHUSI.
JlabopaTtopHoe oOopyaoBaHMe M MaTepuajbl:  MeTaLIOTpadUUECKUA
MUKpPOCKOIT;  KOMIUIEKT  MHUKpouuiudoB  4yryHoB; Habop  doTorpaduit
MUKPOCTPYKTYP KEJI€30yIIEPOAUCTBIX CIIaBOB; IHAarpaMMa COCTOSIHUSI CHUCTEMBI
(GKEJIE30-1IEMEHTHUTY.

Xoo pabomwi

1.Ilpy wu3ydyeHHH CTPOEHHS M ONPENEIECHUM KadyecTBa METAUIMYECKUX Ma-
TEPUAIOB B MAaTEPUAIIOBEJCHUM IIUPOKO HCIIOIB3YETC MHUKPOCTPYKTYPHBIM
aHaIu3.

2. 3apucoBaTh (B KapaHJAalle) CXEMaTUYECKH MHMKPOCTPYKTYPY KaxKIOTO
M3Y4YEHHOro o0pasia

MukpoaHnanu3 - U3y4Y€HUE CTPOCHHUS TOBEPXHOCTEH U (OBAHHBIX,
MOJIMPOBAHHBIX M MPOTPABIEHHBIX OOpa3LOB - MHUKPOUUIU(OB C MOMOUIBIO
MeTauiorpaguueckux ONTUYECKUX MUKPOCKOIIOB.

Habmomaemoe mnipu 3TOM CTpOEHHME TIOBEPXHOCTHM UHuIM(a Ha3bIBaeTCs
MHKPOCTPYKTYPOH. MuKpoCTpyKTypa pa3HbIX 0 XUMHUYECKOMY
COCTaBy MaTe€pHaJIOB U IOCJIE UX Pa3IMyHOM 00pabOTKU OTIMYAETCS MO pa3Mmepy,
reoMeTpuYecKoil ¢opme, IBETY, B3aUMHOMY PpAaCIOJIOXKEHUIO  OTAENbHBIX

CTPYKTYPHBIX COCTABJIAOIINX.
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MukpoaHani3 OCHOBAaH Ha HCIOJb30BAHUM 3aKOHOB OTPAXEHUS M IIOT-
JIOLLIEHNs CBETOBBIX JIy4€l OT IMOBEPXHOCTH HEMPO3PAYHBIX METALTUYECKUX
MarepuanoB. IlonupoBaHHas  MeTauIMYecKass IMOBEPXHOCTb  OTPAXKAET
HaIlpaBJICHHbIE HA HEE MEPIICHIUKYJSPHO CBETOBBIE JIyYd M BUAHA B OKYJISP
MUKpPOCKOIIa Kak cBerjas. llpu Hammuum B Marepuane HEMETALTUYECKUX
COCTABJISIIOUIMX CTPYKTYpbl OHHM BHJHBI KAaK TEMHBIE, TaK KaK IOIJIOIIAOT
CBETOBBIE JTyYH.

CnnaBbl Jkene3a u yriepoja, coaepxaiiue oosnee 2,14% yriepona, Ha3bIBalOTCS
yyryHamMud. OHHM OTIMYAIOTCS OT CTajeil OOoJIbIIMM ColiepKaHUEM YIJiepoaa u
npuMecell — mapraHia, KpeMHus, cepbl U (ocdopa, a Takxke Ooree HU3KUMHU
MEXaHUYECKMMHU CBOMCTBaMHU. briarojmapsi UX BBICOKMM JIMTEHHBIM CBOMCTBaM,
JIOCTATOYHOM MPOYHOCTH, U3HOCOCTOMKOCTH U OTHOCUTEIHHO MajOl CTOMMOCTH,
YyTyHbl HallUTM IIMPOKOE NMPUMEHEHUE B MAIIMHOCTpOCHHH. B 3aBUCMMOCTH OT
TOTO, B KAKOM COCTOSIHUM HAXOJMTCS YIJIepoJ B YUyryHE, OH JEJIHUTCS Ha: Oenvilll,
cepulli, BblICOKONPOUHBIU, KOBKULL.

benviv Ha3pIBalOT 4YyryH, B KOTOPOM BECh YIJIEPOJ HAXOOUTCS B CBA3aHHOM
cocTossHUM B BHJe LeMeHTuTa. CTpykTypa Oenoro uyyryHa oOpa3yercss B
pe3ynbTaTe YCKOPEHHOIO OXJIAKICHUS CIIIaBa IPH JINTHE.

besnble 4yryHbl O CTPYKType AENsTCs Ha: 1) JO3BTEKTUYECKUE, COAEPHKAIINE OT
2,14 no 4,3% yraepona. OHU COCTOAT M3 MEPJINTA, JieAeOypuTa U BTOPUYHOTO
LIEMEHTHUTA; 2) 3BTEKTHYECKue, coaepxkamue 4,3% yraepona. X cTpykTypa —
neneOyput; 3) 3a’BTEKTUUECKUe, coaepxainiue ot 4,3 mo 6,67% yriepona. Mx
CTPYKTYypa COCTOMT U3 Jee0ypuTa 1 MEPBUYHOIO HEMEHTHTA.

XapakTepHbIM TPU3HAKOM CTPYKTYypbl O€JIOro 4YyryHa SBJISIETCS HaJIW4due
IBTEKTUKHU — JieAieOypuTa.

N3-3a mpucyTcTBUsL B O€NbIX 4YyryHax OOJBIIOIO KOJUYECTBA IIEMEHTUTA OHU
UMEIOT BbICOKyI0 TBepaocth (HB 450-550) u xpynkocts. Jjisi M3roTOBICHUS
JieTanei MalluH HEeMPUTOHBbI.

B cepvix, 6blcokonpouHblX U KOBKUX UY2YHAX 6eCb Yenepoo Ulu e20 4Hacmb
Haxooumcs. 8 c80000HOM cocmosHuu 8 eude epaguma. I'padut obecneynBaer
MOHW)KEHHYIO TBEPJIOCTh, XOPOUIYI0 00pabaThiBAEMOCTh PE3aHUEM U BBICOKHE
aHTU(QPUKLHUOHHBIE cBoiicTBa. (Cepble, BBICOKONPOYHBIE U KOBKHE UYTYHBI
OTIIMYAIOTCS YCIOBUSIMU OOpa3oBaHUs T'paUTHBIX BKIOYEHUH, HX (opmoil u
MEXaHUYECKMMHU CBOMCTBaAMHU. B cepbix uyryHax TrpaduT BBIIENSETCS B BUIE
NIACMUHOK; B BBICOKOIIPOYHBIX — B BUJIE UAP0OEG; B KOBKHX - BUIE XJI0NbEB

[To cTpyKType MeTaIn4ecKoil OCHOBBI BCE UyTYHBI J€NATCSA Ha: 1) MepJuTHBIE, CO
CTpYKTypoil nepiuta u rpadurta. KoamuecTBo CBSI3aHHOTO yriepoja COCTABIISET
0,8%; 2) deppuTHO-TIEpAUTHBIC, CO CTPYKTYpO#l (epputa, mepiauta u rpadura.
KonuuectBo cBsizannoro yriepozaa ot 0,02-0,8%; 3) ¢epputHbie, CO CTPYKTypOi
dbeppura u rpadura. Becy yrinepoa Haxoaurtcs B Buze rpadura.

CBOICTBA UyT'yHOB 3aBUCST OT CBOWCTB METAJUIMYECKOW OCHOBBI M OT KOJIMYECTBA,
dbopMbl U XapakTepa pacrpeieseHuss rpa@uTHBIX BkItodeHud. C yBeIMUYeHHEM
KOJIMYECTBA MepjuTa TBEPJOCTh M MPOYHOCTh UYryHAa YBEIUYMBAIOTCA, a
IJIACTUYHOCTh YMEHBIIIAETCS.
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Hanuuue rpadura CHIKAET NTPOYHOCTh U IJIACTUYHOCTh METaJUIMYECKOU
OCHOBBI.

Cepulv Ha3bIBAETCS YYTYH, B KOTOpPOM TpaUT HMMEeT IJIaCTUHYATYI0 (Gopmy.
Cepplil UyTyH NOJIy4aeTcsl B OTIMBKE NPU MEJIEHHOM OXJIaXKICHUU

Ceoticmea cepbix 4yeyHO8 3aBHCIT OT CBOWCTB METAJUIMYECKOW OCHOBBI H
dopmbl  rpaduta. I[IpodHOCTH, TBEPAOCTH W HW3HOCOCTOMKOCTh PACTyT C
YBEJIMYECHHEM KOJIMYECTBA MEPIUTAa B METAUIMYECKOM OCHOBE, KOTOpas [0
CTPOCHUIO aHAJIOTUYHA CTaJISIM.

®epputHbie cepbie uyrynsl CU 10, CY 15 npennasHaueHbl Mg ciiabo |
CpeIHEHArpyKeHHbIX aetaneil . depputHo-nepautHbeie uyyrynsl CH 20, CH 25
OPUMEHSIOT Ui AeTalield, paloTaronMX TpH TMOBBIIMICHHBIX Harpy3Kax
[lepnmutabie mMomudunmpoBannbie uyyrynsl CU 30, CY 35 wucnonb3yroTcs st
JeTanei, paboTaronMX MPU BBICOKUX HArpy3kax WA B TSKEIBIX YCIOBUSAX
u3Hoca. M3menbueHue  rpaduUTHBIX ~ BKJIIOYCHHM  JOCTHUTaeTcss  MyTeM
MOAU(PUIMPOBAHUS KHJIKOTO YyTyHa (hepPOCUITUIIUEM UIIH

cunkokainsueM (0,3-0,6% ot maccel mumxThl). YacTtuubl Moaudukaropa B
YyryHHOM pacTBOpE CIy>KaT ILEHTPaMH KpPUCTAUIM3alMd M 00ECHedrBaroT
MEJIKO3EPHUCTYIO CTPYKTYPY UyTyHa.

Bvicokonpounvimu Ha3bIBalOT YyTYHbI, B KOTOPBIX TI'paUT MMEET IIAPOBHIHYIO
dbopmy. Ero nonyyator

IyTEeM JBOMHOI0 MOAU(DUIIMPOBAHUS )KUJKOTO CEPOT0 UyryHa (eppOoCHIMLIUEM U
MarHueM. MarHuil cnocoOCTByeT MOJIy4eHUIO rpadura B BUAE 1IAPOB, a TAKKe
U3MEJbUYCHNUIO (PEPPUTOLEMEHTUTHON CMECH METaJUIMYECKOM OCHOBBI (IEpIUTa).
MapoBugHas ¢opma rpadura MEHbIIE OCJIA0IAET METAJUIMYECKYI0 OCHOBY,
IIO3TOMY TAKOM YyT'yH IIPOYHEE U IUIACTUYHEE CEPBIX UYT'YHOB.

[Io cTpyKType METalIn4eCKOM OCHOBBI BBICOKOIIPOYHBIN YYTYH MOJPa3AEseTCs
Ha NEPJIUTHBIN, (PEPPUTHO-NIEPIUTHBIN U (eppuTHbIi. HauMeHblel MpOYHOCTHIO
o0nazaeT BBICOKONPOYHBIM YYryH ¢ (EppUTHOM METaNIMYEeCKOM OCHOBOM,
HanOoJbLIEH — C MEepAUTHOW. M3 BBICOKONPOUYHBIX YYTYHOB OTJMBAIOT IETAIU
OTBETCTBEHHOTO HA3HAYEHHUsA, paOOTalolMe TMpPU  BBICOKUX  IUKIUYECKUX
Harpy3Kax.

Kogxumu Ha3pIBalOT YYTyHbl, B KOTOPBIX TpaUT HUMEET XJONbEBUAHYIO
dopmy KoBkre yyryHbl MOJy4yaroT MyTeM TIpapUTHU3UPYIOUIETO OTKHUra OENbIX
JO3BTEKTUYECKUX YYT'YHOB.

[Io cTpyKType METAJUIMYECKOM OCHOBBI, KOTOpas OIpPEAEIAETCS PEeKUMOM
OTXUT'a, KOBKHE YYT'YHbI ObIBAIOT ()EPPUTHBIMU U TIEPIUTHBIMU

OrnuBku u3 Oenmoro yyryHa MejieHHO (B TeueHue 20-25 4) HarpeBaroT 0
temnepatypbl Huxe sBTekTHueckor 950-1000°C. B npouecce Bbiaepxkku (10-15
Y) NpU TaKOW TeMIlepaTrype MPOUCXOAMUT TMepBast craausa rpaduruzammu. OHa
COCTOMT B pacnaje IEMEHTUTa, JieJe0ypuTa U LIEMEHTHTa BTOPUYHOTO Ha
ayCTeHUT W TrpaduT XJONbEBUIHON QOpMBI. 3aTeM TeMIepaTypy MEIJIEHHO
CHIKAIOT.

Bropas cragusi rpaguTH3zanuM NpPOTEKAET WM MPU MEAJIEHHOM OXJIAKIECHUU B
HBTEKTOMJHOM HMHTEpBaJe TEMIIepaTyp, WIM NpPHU JJIUTEIbHOW BBIIEPKKE (B
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TedeHue 25-30 4) B yCIOBUSIX HUKE TEMIIEpaTypbl ABTEKTOMIHOTO MPEBpAIlCHUs
(720-740°C). B mporecce 3TOi BBIICPKKH IIEMEHTHT TEPJINTA pacnagacTcs Ha
bepput u rpadur.

B pesynbrare popmupyercs cTpykTypa, cocTosmas u3 GeppuTa u XJIOMbEBUIHOTO
rpajura. Eciu Ha BTOpOM cTaguu rpaduTH3aUU BpeMs BBIIEPKKH COKPATHUTh,
MO>KHO MOJIYYUTh (PEPPUTHO-TIEPIUTHBIN KOBKHI YyTYH.

[lepauTHBII KOBKMM 4YyTyH IOJy4alOT OTKHIOM, KOTOPBIM TIPOBOJAT B
OKHUCIIMTENIBHOM cpene. 3 KOBKMX 4YyTryHOB M3IOTaBIMBAIOT JIETAld BBICOKOU
OPOYHOCTH, pPAOOTaIOIIME B TSKENBIX  YCIOBUSX  H3HOCA,  CIIOCOOHBIE
BOCIIPUHUMATh YJapHbIE U 3HAKOIIEPEMEHHBIE HATPY3KH.

KouTpoJsbHBIE BONIPOCHI

1. YkaxuTe OCHOBHOE OTJINYHE YyT'YHOB OT CTaJIEH.

2. Ilepeunciure BUABI YyTYHOB, TAUTE UX ONPEACIICHUE.

3. OOBsiCHUTE NPUHLIUI MAPKUPOBKHU UyT'YHOB.

4. Hanumure o0o3HaueHHe (MapKy) KOBKOTO YYyryHa, UMEIOIIETO Ipeaes
MPOYHOCTH TIpu pacTsbkeHuun 560 Mlla um OTHOCHUTENBHOE YIUIMHEHHWE IIpU
pactsnkeHuu 4%.

5. OnumuTe OTANYUs OEI0ro U CEpOro YyryHOB IO CTPYKTYPE U CBOWCTBAM.

IIpakTnueckoe 3ansaTue Ne3
HccaenoBanue MUKPOCTPYKTYPHI MOCJIe TEPMUYECKO 00padOTKH.

Ilenv pabomot uzyuenue. YrinyOiieHHe 3HAHUM MEXaHUYECKHX CBOMCTB cTajieh
1ocJye TepMooOpadboTKH

Ilpubopst u mamepuanpl: MUKPOCKOTN , 00pa3ibl (MUTHQHI)

Xoo pabomuwi
1. PaccMoTpers 1OA MHUKPOCKOIIOM CTPYKTYPY JOJBTEKTOMIOHOM CTauu U
3a3BTEKTOMJIHOW CTalM IIOCIE pAa3IMYHBIX BHUIAOB WU PEXKUMOB TEPMUYECKOU
00paboTKH.
2. 3apucoBaThb (B KapaHAalle) CXEMaTHYECKH MUKPOCTPYKTYPY KaXJ0ro
U3Yy4YEHHOTO 00pasiia B KBajpare.
B coBpeMEHHOM MalIMHOCTPOEHHsI HauboJiee pPaCHpPOCTPAHEHBI TAKUE BUbI
TEPMHUUYECKON 00pabOTKMU YTJIEPOIUCTHIX CTalei, Kak OTXKUT, HOpMallh3allus,
3aKallka U OTHyCK. M3nenusM ¢ moMmouipi0 TepMUYecKod 00paboTKH, MpUIAOT
OTIPEJICTICHHBIA KOMITJIEKC (PU3NKO-MEXaHUYECKUX CBOMCTB.
HeoOxoaumoe codeTaHue CBOMCTB JOCTHTAeTCsi 3a CYET COOTBETCTBYIOLIETO
peryiaupoBaHusl CTPYKTYpbl CTalM, KOTOpas, B CBOI ouepeib, (hopmupyercs
32 CYET BapbUpPOBaHUS TIJIABHBIM 00pa3oM TeMIepaTypbl HarpeBa M CKOPOCTH
OXJIQXJICHUS MPU TEPMUUECKOIN 00paboTKe.
B 3aBUCMMOCTM OT KOHKPETHOTO COYETAaHUsI TMOCIEAHMX, PA3NIUYAOT TPHU
OCHOBHBIX THUIIA CTPYKTYPHBIX MPEBPAICHUI:
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1. TIlpu MeMIEeHHOM  OXJAXKIEHWM U3  AyCTEHUTHOTO  COCTOSIHUS B
TEMIEPATYPHOM HMHTEpBaj€ KPUTUYECKUX TOUYEK (POPMHUPYIOTCS CTPYKTYpHI
PaBHOBECHOT'O THIA 3a cYeT (a30BOi MEePEKPUCTATIIN3ZALINH.

2. IIpu OBICTPOM OXJAKJIECHUU U3 ayCTEHUTHOIO COCTOSIHMSI, KOTAa MOAABISIETCS
NPEBpAIICHHE AYCTEHWTAa B MEPJIUT I10 PABHOBECHOW pEaKIMH, HMEET MECTO
Oonee WIM MEHEE 3HAUYUTEIbHOE MNEPEOXJIAXKICHUE ayCTEHUTAa OTHOCHUTEIBHO
KPUTHYECKONH TOUKH A1, GOpPMHUPYIOTCS CTPYKTypbl. POPMUpPOBAHUE CTPYKTYp
NPOUCXOAUT Ju00 JudPy3uoHHBIM TIyTeM  (TUMa copOMTa M TPOOCTHUTA
3aKajku), Ju00 0e3audPy3noHHBIM (MAPTECHCUTHBIE CTPYKTYPHI).

3. Ilpu HarpeBe HEpPABHOBECHBIX CTPYKTYp HIDKE KpUTHYECKOM Touku Al
MPOUCXOMST U3MEHEHUS, TPUOIMKAIOIIKE CTATb K PABHOBECHOMY COCTOSIHHIO, T. €.
MMEET MECTO pacriaj] HEPABHOBECHBIX CTPYKTYP.

[IepBbIil TUIT TPOLIECCOB XapaKTEPEH JJIs OTXKUTAa U HOpMAaJIU3allui, BTOPOM — JIJis
3aKaJIKU, TPETUU — JJIs1 OTIYCKaA.

JIns  pa3nvyYHBIX BUAOB TEPMHYECKOM OOpabOOTKM ONTHUMAJIbHBIE PEXHUMBI,
TapaHTHPYIOLUIME  MOJy4YeHHE  HEOOXOIMMOM  CTPYKTYpbl M 3aJaHHOTO
COYETAHUS CBOMCTB, HA3HAYAIOT, IOJB3YSACH AMAIPAMMOM COCTOSIHUHA CHUCTEMBI
(GKENIe30 — LEMEHTUT» U JAuarpaMMaMHi HM30TEPMUYECKOrO MPEBpAIICHUS
aycrenurta [lo gumarpaMme «xene3o — ILEMEHTUT» BBIOUPAIOT TEMIIEPaTypy
HarpeBa cCTaju, MO JAuarpaMMaM H30T€PMHUYECKOTO NPEBPALIEHUS — CKOPOCTh
OXJaXJeHNs. MUKpOaHaau3 CTPYKTYPHOIO COCTOSIHMSI II03BOJIIET OJHO3HAYHO
ONPENEINTh PEKUM M OLEHUTh KadeCTBO IPEAUIECTBOBABIICH TEPMUUYECKON
00paboTKH.

MHuKPOCTPYKTYpPa YIJIEPOJAMCTBIX CTAJICH MOCJIE OT/KUIa 1 HOPMAJIU3 AU
OTXWUI CTAIBHBIX M3JEIMA OCYLIECTBISETCS B ILEJSAX IOHWKEHUS TBEPIOCTH
(ynayumieHuss o0pabaThIBa€MOCTU pPE3aHUEM), MOJATOTOBKU WM HCIPABICHUS
CTPYKTYPBI U CHATUS BHYTPEHHUX HANPSKEHUU.

Hnst 0026MEKMOUOHBIX (KOHCTPYKIIMOHHBIX ) cranei HauOosee
PacCIpOCTPAHEHHBIM PEXUMOM OTKHra siisiercs: HarpeB Ha 20—-50 °C Beime AC3,
(BeImie JiuHUM GS), BBIJIEPKKA MPU ITOM TEMIIEpAType U MOCIEAYIOIIEe MEJIEHHOE
oxnaxaenue 1o temmneparypel 500-600 °C (00BIYHO € TMEuYbI0), a 3aTeM Ha
Bo3nyxe. llocnme omxura 103BTEKTOMAHAS CTAllb PUOOPETAET CTPYKTYPY (PeppuT
+ nepaut ( CBETJIbIE 3epHA — (PEPPUT, TEMHBIE — MIEPIINT).

Haubonee pacrnpocTpaHeHHBIM  JUIsl  JA€Taliell U3 3a96MEKMOUOHbIX U
96MeKmoudHbIX (MHCTPYMEHTAIbHBIX) CTalleld SBISETCS CIEIYIOIMIMA peXUM
omxwura: HarpeB Ha 20—50 °C Boiie Acl (Bbiire muann PSK), Beiaepxka npu 3Tou
TEMIIEpaType € IOCIECAYIOIUM OYE€Hb MEIJICHHBIM OXJaXICHHEM B HHTEpBAJIC
temnepatyp Arl-500 °C, a 3aTteM Ha BO3ayXe.

. B pesynpraTe mocie OTKUTa 3a3BTEKTOMAHASI CTalb MPHUOOPETAET CTPYKTYpYy
3€PHUCTBIN MEPIIUT

JInst MOSBTEKTOUIHBIX CTajedl PEXUM HOpMAIuzayuu OTIWYAETCS OT pekKruMa
OT)KMra JIMIIb  OoJiee  BBICOKOW  CKOPOCTBIO  OXJIQXKIEHHUSA,  KOTOpas
o0OecrieynBaeTcs B YCIOBUAX OXJAXACHUS Ha Bo3ayxe. B pesynbrare
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HOpMaJM3alu TOJy4yaeTcss CTpykKrypa ¢eppur + MEpiuT, aHaJlOrMyHas
CTPYKTypEe OTOXKEHHOMW CTaJld, HO C ellle 0osee JUCTIEPCHBIM CTPOSHUEM TIepIIUTa
MHuKpPOCTPYKTYpPa YIJIEPOAMCTBIX CTAJTEH MOCje 3aKAJIKH

3aKanky M3JeIUd U3 YIVIEPOJIUCTBIX CTajed MPOU3BOAAT B LENSAX IMOBBIIICHUS
XapaKTepUCTHK TPOYHOCTH, TBEPAOCTH M  HU3HOcocToiikoctu. Haubonee
pacupoCTpaHEHHBIM PEXHMOM 3aKajKd SBISETCA CIEAYIOIIUMA Harpe Jo
temriepaTypbl Ha 20—50 °C Bbime AC3 (111 103BTEKTOUIHBIX cTajiell) nin Ha 20—
50 °C Bpuue ACI (ans 3a3BTEKTOMIHBIX), BBIAEPKKA (711 BbIPAaBHUBAHMS
TEeMIIepaTyphl MO CEYEHUIO U3ACINS) U OXJIAXKJACHHE CO CKOPOCTHIO, PAaBHOW WU
OOJIbIlIe KPUTHYECKON (IJIs1 YTJIEPOJMCTHIX CTajiel 0OBIYHO B BOJIE).

[lo nuarpamme <oKene30 — LEMEHTUT» BUIHO, YTO MPU HArpeBe MO 3aKalKy
JIOPBTEKTOMIHAS CTalb NPUOOpeTaeT OJHO(A3HYI0 ayCTEHUTHYIO CTPYKTYpYy, a
3a9BTEKTOMIHAS — ABYX(Pa3HYI0: ayCTEHUT + IIEMEHTUT BTOPUYHBIM.

[Ipu »TOM Yyriepoi, BXOIAIIMHA B COCTaB NEPEOXJAKICHHOTO ayCTEHUTAa, HE
BBIJICIISIETCSI M3 PEIIETKH, W 00pa3yercs NEepechIEHHBIM TBEpAbIA pacTBOP
yriepona B Fea — MapTEHCUT 3aKaliKy.

MapreHcuT xapakTepusyeTcs Beicokoi TBepaocthio 50—62 HRC (506-630 HB)
U HMEET HM3KYIO IUIaCTUYHOCTh U BA3KOCTh. [loJ ONTHYECKMM MHKpPOCKOIIOM
MapTEeHCUT MPOCMATPUBAETCS KaK CBETJIasl CTPYKTYpa UTOJIb4aTOrO CTPOEHUS.
WUrnel (TOYHEe TJIACTUHBI) MApPTEHCUTAa OPUEHTUPOBAHBI JPYT OTHOCHTEIBHO
apyra mox yriamu 60 mmm 120°. PasMepsl WIN  3aBUCAT OT  COZAEP/KAHMS
yriepoja B CTald M pPa3MEpPOB MCXOIAHOIO 3€pHA ayCTEHHTa, U3 KOTOPOIO
oOpasyeTcsi MapTEHCHT.

Kaxnoih  Temmeparype  NEpeoXJIaXKIEHUS  HWXKE  TEeMIepaTypbl  Hauala
MapTEHCUTHOTO IIPEBPAIECHMS] COOTBETCTBYET ONPEIECICHHAs MOJHOTA Iepexoaa
[0 pEAKUHUH «AyCTEHUT TNEPEOXJAXICHHBIA —> MAapTEHCUT», HO BBIIIE
CKOPOCTH, OOECIEUYMBAIOIIEC pPABHOBECHBIM IMEpEeX0J]] AayCTEHHWTa B MEPJIuT,
MPOUCXOJUT TPEBPAIICHUE NEPEOXJAKIEHHOTO ayCTeHUTa C 00pa30BaHUEM
NepIUTOO00PA3HBIX CTPYKTYP TPOOCTHUT, COPOUT.

Yem OonblIe CKOPOCTh — OXJaXIeHus B obmacth  audPy3moHHOro
NpEeBpallleHNs, TEM BbIIIE JUCHEPCHOCTh (PeppUTO-UeMEeHTUTHON cMecu. Ilo
CTEMEHU  JUCIEPCHOCTH (B  TOPSJAKE YBEIWYEHUS) DPa3UyaloT COpPOUT C
MEXILTACTHHOYHBIM paccrosaueM 0,25x107° mm u tBepaocteio 250-300 HB wu
TPOOCTUT C MEXKILUIACTMHOYHEIM paccrosaueM 0,1x107° Mm u TBepmocTHIO 300—
400 HB.

MHuKpPOCTPYKTYpPa YIJIEPOAMCTBIX CTAJIECH MOC/e 3aKAJKH M OTIyCKa
3akajieHHas Ha MapTeHCHUT CTajb 00Ja/laeT MOBBILIEHHON XpynKocThio. [loaTomy
3aKaJKy, KakKk @paBWwiO, MPUMEHAIOT B COYETaHMM C OTHmyckoMm. OTtmyck
NpeAHa3HaueH JJii YMEHBIIEHUS XPYNKOCTH W TOBBIIIEHUS BS3KOCTH U
IJTACTUYHOCTHU Toclie 3aKainku. OTHyCK BKIIIOYAET HArpeB CTAIU 10 TeMIEepPaTypbl
Huxe AC1 (amke nmuaun PSK), BeIIEp KKy Npu 3a1aHHON Temriepatype (0OBIYHO
HE MEHee 2 4acoB) U MOCJEAYIOIIee OXJIakKACHHE C MPOU3BOIBHON CKOPOCTBIO.
PasnmuuaroT Hu3KO- (Temmepatypa HarpeBa 150-250 °C), cpenne- (300450 °C) u
BbIcOKOoTemnepaTypubii  (500—-650 °C) otnyck. Ilocnme HU3KOTEMMEpaTypHOTO
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OTIIyCKAa 3aKaJcHHas Ha MapTEHCUT CTajlb IOIY4YaeT CTPYKTYPY MAapTEHCUT
oriycka. COOTBETCTBEHHO YMEHBLIAETCS XPYHKOCTh CTalH. XapaKTEPUCTHUKH
IIPOYHOCTH U TBEPAOCTH IPU ITOM ITOHMKAIOTCS HE3HAYUTEIIBHO.

[Ipu cpenHe- 1 BBICOKOTEMIIEPATYPHOM OTITYCKE IPOUCXOAUT JANbHEUIINN PACIIal
MapTeHcuTa oOpa3zoBaHueM  (eppuTo-LIeMEHTUTHBIX  cMmeceil. Ilo  mepe
MOBBIIICHUSI ~ TEMIEPATypbl  OTIYCKAa JUCHEPCHOCTh (DeppUTO-IIEMEHTUTHBIX
cMecell YMEHbILAETCs, 00pa3yoTcs CTPYKTYPbl TPOOCTUT U COPOUT OTITyCKA. OTH
CTPYKTYphl 1O (pa30BOMY COCTaBy aHAJOTWYHBI OJHOMMEHHBIM CTPYKTypam
3aKaJK{, HO OTIMYAKTCA OT IIOCJIEIHUX TEM, YTO YACTHULbI LIEMEHTUTA UMEIOT
3€pHUCTYIO, a HE IIJIACTUHYATYIO GopMmy.

KoHTpoJibHBIE BOIPOCHI

1. CymHocTh TEpMUYECKON 00paOOTKH CTaNEil.

2. OxapakTepu30BaTh BCE BUbl TEPMUUECKON 00pabOTKU

3. CTpyKTypbl, IOJTy4yaeMbl€ MOCJIE BCEX BUJIOB TEPMHUUECKON 00paOOTKH.

IIpakTnyeckoe 3ansitue Ned

HcciienoBanue MUKPOCTPYKTYPHI JIETHPOBAHHOM CTAJIH
eab padoThI :
1. V3yunTh BIUsHKE JIETUPYIOLINX JIEMEHTOB B CTAJIH.
2. N3yunts kiaccupukanuio 1 MApKHUPOBKY JIETHPOBAHHBIX CTaJEH.
3. HccnenoBanne MUKPOCTPYKTYPBI JISTUPOBAHHOMN CTaJIH

ITopsaaok BeINOTHEHUsI padOThI

1. M3yunTp BAMSHUE JIETUPYIOIIUX 3JIEMEHTOB Ha CTPYKTYypy M CBOWCTBA
JIETUPOBAHHBIX CTAJIEH.
2. PaccmotpeTh KiaccuuUKaIfio JeTUPOBAHHBIX CTaJICH.
3. M3y4uTh M 3apUCOBaTh MUKPOCTPYKTYPBI JIETUPOBAHHBIX CTAJIEH.
4. BrmcaTh XMMHUYECKHI COCTaB KaXKJIOU CTAIM U OOBSCHUTH IPUHITUTT
MapKHUPOBKH.

BausiHue Jierupyromux 3JieMeHTOB

[IpocThie yriaepoaucThie CTalu AAJIEKO HE BCErjaa YIOBJIETBOPSIOT TPeOOBAHUSIM
TEXHUKH. B NpPOMBIIUICHHOCTH IIMPOKO NPUMEHSIOTCA JIETUPOBAHHBIC CTAJIH,
KOTOpbI€ 00J1a7al0T BBICOKUMU MEXaHUYECKUMH WM OCOOBIMU (DU3NUYECKUMU
U XUMHYECKHMMH CBOWCTBaMH, MPUOOPETAEMBIMU TOCIE COOTBETCTBYIOIIEH
TepMUYecKoil 00paboTku. JlernpoBaHHBIMHM HA3BIBAIOTCS CTAJIHM, B KOTOPBIE IS
MOJIy4eHUS] TPEeOyEeMBIX CBOWCTB,  CIEIUAIBLHO JJOOABISIOTCS OIPEACIICHHbBIE
KOJIMYECTBA HEOOXOTUMBIX DJIEMEHTOB.
JIns nerupoBaHus CTAIM NPUMEHSIOT XPOM, HHUKEIb, MapraHel, KPEMHUU,
BOJb(pam, BaHAIWN, MOIUOACH | JIP.

Binsinue Jierupyromux 3J1eMeHTOB Ha peppuT
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PacTBOopeHue nerupyromux 3JIEMEHTOB B (O-XKEJIE3€ IIPOUCXOAMUT  IIyTEM
3aMElIeHNs aTOMOB JKEJIe3a aTOMaMM JOTHUX DJIEMEHTOB. ATOMBI JIETHUPYIOIINX
JJIEMEHTOB, OTJIMYAsACh OT aTOMOB JKEJI€3a pa3MepaMU U CTPOCHHUEM, CO3JAIOT B
peleTKe HaIlpsKEHUsI, KOTOPBIE BBI3BIBAIOT U3MEHEHUE €€ repuona. M3menenue
pa3MepoB O-PEIICTKH BBI3BIBACT W M3MEHEHHE CBOMCTB (eppuTa.

Ha pamarpammax moka3aHbl HW3MEHEHHS MEXaHMUYECKHUX CBOWCTB (eppura
(TBEpIOCTH, yaapHas BA3KOCTh) PU PACTBOPEHUH B HEM PA3JIMUHBIX JIIEMEHTOB.

Kak BuAHO H3 Juarpamm, XpoM, MOJUOJAEH, BOJIbPpaM YNPOUHSIOT (QEeppuT
MEHbIIIE, YeM HUKEeIlb, KpeMHUN U Mapranen. MonubneH Boibdpam, MapraHely
U KpPEMHUH CHWXAIOT BSI3KOCTh (epputa. XpoM YMEHBIIAET BA3KOCTh
3HAUUTEIBLHO  cjabee  MEepPEYMCIICHHBIX JJEMEHTOB, a HUKEJIb HE CHUXKAET
BA3KOCTHU (heppuTa.

MapkupoBKa JeruHpoOBaHHBIX CTAJIEH.
Jnst 0603HaUeHUsE MapoK cTayi pa3padborana cuctema, npunsaras B 'OCTax.
Kax1p1i1 lerupyromuii 31eMeHT 0003HayaeTcst OyKBOI:
xpom (X), nukens (H), mapraner (I'), kpemunii (C), monmmbaen (M), Bonshpam
(B), tutan (T), amromunnii (FO), Banaauii (@), mens([), 6op(P), kobansT(K),
Huoouii (b).
[TepBbie 1Pl B 0003HAUYECHUSIX TMOKA3bIBAIOT CPEJIHEE COJEpIKAHUE YTIepoja
B COTBHIX noisix mponeHTta. Ludpel, waymme mociae OYKBbI, YKa3bIBalOT Ha
MPUMEPHOE COJIEpKAHUE JTAHHOTO JIETUPYIOIIETO AJIEMEHTa B IIEJIBIX IMPOIIEHTAX
(pu copep)aHUM dJIeMeHTa MeHee Wi okoio 1 % mudpa oTCyTCTBYET).
st Toro, 4toObl TMOKa3aTh, YTO B CTAJd OTPAHUYEHO COJIEPKAHUE CEPbl U
docdopa (S < 0,03 %; P < 0,03 %), a Takxke, 4yTO COOJIOJIEHBI BCE YCIOBHUS
METaJUTypTHYECKOTO TIPOM3BOJICTBA BBICOKOKAYECTBEHHOW CTalld, B KOHIIC
0003HaYeHUs1 MapKu CTaBsITCs OykBa A.
Hanpumep, cranp 20XH3A B cpennem cogepxkar 0,20 %C, 1%Cr; 3 %Ni.
byksa A
03HAYACT, YTO CTAJTb BEICOKOKAYECTBEHHAS.
B uWHCTpyMEHTANBHBIX CTalsiX OJHA Imdpa B Hadajle MapKH YyKa3blBaeT Ha
coJiepKaHue
yriepoia B JIeCAThIX noJsax mporneHTa. Ilpu comepxanuu B ctamix 1 %C wunwm
OoJee HAYATBHYIO
nudpy onyckaroT. Hanpumep, B ctanmu XBS5 conepxkurcs 6omnee 1 %C, ~1 %Cru 5
%W.
B o00o3HaueHWM HEKOTOPHIX TPYNI CTajel JOMYyCKAIOTCS OTCTYIUICHUS OT
['OCTos. Hanpumep, cranp IIX15 - mapukonoAlIMIHUKOBas, B KOTOPOU
nudpa 15 moxaswiBaeT cojiepkaHue OCHOBHOTO Jierupyromiero snementa Cr - 1,5
%. B otoit, ctraimm ~ 1 %C, a Ttakke mmeercs Mn wu Si . Crans PI8 -
ObICTpOpeXyIlasi, B KoTopol mudpa 18 mnokaspiBaeT cpeaHee CcoaepKaHue
BoJb(pama - 18 %. B atoii ctamm 0,7 - 0,8 %C, ~ 4 % Cr, a Takkxe umeercs Mo u
V.
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Muxpocmpykmypwi 1ecuposantvlx cmaneu

KOHTpOJILHbIe BOIIPOCHI

1. Kak o603nauaroTcs erupyromiue daemMeHTsl mo ['OCT?

2. Yto Ha3bIBAETCS JIETUPOBAHHBIMU CTAISIMU?

3. UTo BIMSIET HA CBOMCTBA JIETUPOBAHHBIX CTaCH?

4. Kakoe BIUsIHHE OKa3bIBAIOT JIETUPYIOIINE IIEMEHTHI HA CBOMCTBA CTAJIH?
5.Knaccudukanus 1 MapkupoBKa JIETUPOBAHHBIX CTAJICH.

IIpakTuyeckoe 3ansaTue NeS
HcciienoBanue MUKPOCTPYKTYPHI HBETHBIX CILJIABOB

Heab padoThl: W3YyUYUTh MUKPOCTPYKTYPBHI aFOMUHUEBBIX, METHBIX U

aHTU(PPUKITUOHHBIX CILIABOB.

IIpuGopsl u 06opyaoBaHne: MeTALIOTPpaPUIECKUN MUKPOCKOI, KOMIUICKT

71a00paTOPHBIX 00Pa3LOB, aTIAC MUKPOCTPYKTYP.

3apucoBaTh (B KapaHAallle) CXeMAaTHYECKU MUKPOCTPYKTYPY KaKI0T0 U3y4EHHOTO

obpasia

Kpamxue meopemuueckue ceedemuis

B coBpeMeHHON TexHUKE HauOOJblllee MPUMEHEHHUE HUMEIOT AJTIOMUHUNA, MEb,

MarHui, 1IMHK, CBUHEI, OJOBO, HUKENb, TUTAH W HX CIUIaBbl OJjarojaps ux

cnenuUYecKUM  CBOMCTBAM —  BBICOKOM SJEKTPONPOBOJAMMOCTH, MAaJoro

YACIBHOTO Beca, KOPPO3UOHHOW CTOMKOCTH, aHTU(PUKIIMOHHBIM CBOWCTBAM U

Ap.

Meob u meonvie cnnasvl (nTamyHs u OpoH3a)

Menb- MeTalll KpacHOBaTO-pPO30BOI0 IIBETA, MJIOTHOCTH 8,9 r/cm3, TemmepaTypa

nasieHuss 1083 °C. Ilpumecu, NpUCYTCTBYIOIIKME B MEAM, OKA3bIBAIOT OOJIBILIOE

BIIMSIHUE HA €€ CBOMCTBA. BaKHEHNIIMMH JIETUPYIOIIMMHU JJIEMEHTAMU B MEIHBIX

CIUIaBax SIBJISIOTCS IMHK, OJIOBO, AJIIOMUHHM, HUKENb. [0 XUMUYEeCKOMy cOCTaBy

MHOTHE MEJIHbIE CILJIaBbI JCJATCS HA JJATyHU U OPOH3HI.

Jlamynu. JlaTyHSIMH Ha3bpIBAIOTCS CIUIABBI MEAU C UMHKOM. IIpumeHsemble B

TEXHUKE JIBYXKOMIIOHEHTHbIE JaTyHU cojepxkar 1o 47 % uwuHka. JlatyHu,

conepxamue 10 39 % 1MHKa, SBISIOTCS OAHO(A3HBIMU, MPEICTABISIOT COOOM
TBEPABIM pACTBOP LHMHKA U
MEIH. OHu XOPOIIO
nehOpMHUPYIOTCSI B TOpSYEM H
XOJIOJHOM COCTOSIHUSIX. [Tpu
YBEJIMYCHUU COJICpKaHUS
uuaka ¢ 39 no 47 % Hapsny
c -o.  (azon B CIUIaBe
MOSIBIISIETCS B-a3a,



npeacTaBisiionas co0oil TBepAbId pacTBOp, TIE PaCTBOPUTENEM MEAU U IIMHKA
SBIISIETCSL ANIEKTpoHHOE coeauHenne CuZn . B atom coctosiHuu (paza 10CTaTOYHO
mactuyHa. [Ipu Temmneparype Huxke 453...470°C pacnonokeHue aToOMOB MeIu
U IMHKa B [3-¢haze CTaHOBUTCA YMOPSAOYCHHBIM, B pE3yJIbTaTe Yero JaTyHb
TEpsIeT MIACTUYHOCTh U CTAHOBUTCS TBEPHOHN M xpynkoil. Iloatomy nByxdasHbie
JaTyHu  0o0pabaThlBalOT  JABJIEHUEM  TOJBKO B TOPSIYEM  COCTOSIHMU.
MaxkcuManbHyl0 IJIACTUYHOCTh MMEET oAHO(a3Has -o JIaTyHb, coaepxkatuas 30
% Zn.

Jlaryan o00namarOT XOpOWIEH KUIKOTEKYYECThIO , MOTOMY M3 HUX MOJIYYarOT
xopoire OTIMBKA. OCHOBHAs K€ 4YacTh JIATYHU HJIET HAa M3TOTOBJIEHUE JIUCTOB,
JIEHT, TPyO, IPOBOJIOKU U APYTUX U3AETUH, IOTydaeMbIX 00OpaOOTKOM 1aBICHUEM.
Kpome NBYyXKOMIIOHEHTHBIX, IPUMEHSIOTCS CIIEHHUAIIBHBIE JIATYHH, JIETUPOBAHHbIE
MaprasiieM, 0JJOBOM, HUKEJIEM, XKEJIE30M, CBUHLIOM, KpeMHUEM. MapraHer, 0JIOBO
U HUKEIb I[OBBIIAIOT NPOYHOCTH M KOPPO3HMOHHYIO CTOMKOCTH JIATYHEH,
CBUHEI] YyJydmaer oO0padaThlBAEMOCTb, KPEMHHI TOBBIIIAET TBEPAOCTh U
IIPOYHOCTH

bponsvi. bpoH30M Ha3bIBAIOT CIUIaB MEIW CO BCEMM DJJIEMEHTAMH, KpOMe
nMHKa. B 3aBUcMMOCTH OT cocTaBa OpOH3bI JENATCS Ha OJIOBSIHHBIE U
cCHelalbHbIE.

Onossannvie OpoH3bl — O3TO CIUIAaB MEIU C OJIOBOM, JIETUPOBAHHBIA IIMHKOM,
CBUHLIOM, HHUKeJeM, ¢ocpopoM. LIMHK yiydlraer JuTeiiHbIE CBOWCTBA, CBHUHEI]
— 00pabaThIBAEMOCTh, HUKEJIb IMOBBIIIAET IPOYHOCTh U U3HOCOCTOMKOCTB, (hochop
pacKUCIseT CIUIaB M TOBBIIIAET €ro KUIAKOTEKY4YeCThb. J[ByXKOMIOHEHTHbIE
Cu-Sn cninaBsl, cogepxainne 10 8 % 0110Ba, SIBISIIOTCS OJHO(PA3HBIMU.

[Ipu npanpHeiieM TOBBIIEHUH MPOLIEHTHOTO COJAEpXKAaHMUS oOJioBa OpoH3a
CTAaHOBUTCS JABYX(a3HOM U UMEET CTPYKTYpPY, COCTOSIIYI0 M3 CMECHU TBEPIOTO
pactBopa U 3BTekrouaa. C yBenuueHueM cojnaepxkanusi osoBa ao 18...20 %
IPOYHOCTh OpOH3bI BO3pacTaeT, HO 3aTeM CcHukaercs. OyoBsHHbIE OpOH3BI
00Ja1ar0T MPEKPACHBIMU JTUTEHHBIMU CBOMCTBAMHU.

OnoBsiHHBIE OPOH3bI IPUMEHSIOT B TEX Cilyyasx, Korja TpeOyeTcss BBICOKas
KOPPO3HOHHAs CTOMKOCTh MPH JOCTATOYHO OOJIBIION MPOYHOCTH (apMmaTypa,
rpeOHblE BHUHTHI); TaKHe OPOH3bI OTIMYAIOTCS BBHICOKUMHU aHTU(PUKIIMOHHBIMU
CBOMCTBaMH, MO3TOMY M3 HUX HM3TOTOBJISIOT BKJIAABIIIN U BTYJKH MOAIIMITHUKOB
CKOJIbKEHHUS.

CneunanbHple OpOH3bI — 3TO CIUIAB MEJIU C AJIIOMUHUEM, CBUHLIOM, KDEMHHUEM,
OepuiuiieM. AJIOMUHUEBBIE OPOH3bl YCTYMAIOT OJIOBSIHHBIM IO JIMTEHHBIM, HO
IPEBOCXOAAT MO MEXAaHWYECKMM CBOWMCTBAM M CTOMKOCTHM NIPOTUB KOPPO3UHU.
W3 nerupoBaHHBIX JKEJI€30M U HHUKEJIEM ATIOMHUHHUEBBIX OpPOH3 H3TOTOBJISIOTC,
HampuMep, 3yOuaTble Kojieca, BBIXJIONMHBbIE KJlamaHbl JBUraTeleH.

CBHHIIOBBIE OPOH3BI UMEIOT BHICOKHE aHTHU(PPUKIIMOHHBIE CBOMCTBA, IOATOMY OHH
UCIIOJIB3YIOTCSL I8 M3TOTOBJEHUS BKJIAAbIIIEH M BTYJOK IOJAIIMITHUKOB
CKOJIbKECHHUS.

Anomunuii u antoMuHuessie Cniagsl
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AMIOMUHMI — MeTayul cepedpucto-0enoro I1Bera, IUIOTHOCTBIO 2,7 T/cM3 U
temriepatypoii miasneHus 660 °C. Hambonee mUpOKO NPUMEHSIOTCS CIUIABBI
QTIOMUHUSL C PA3JIMYHBIMU JICTUPYIOIIMMHU SJIEMEHTaMHU, TAaKUMH KakK MeEp,
KpPEMHUM, MarHui, UHK, KOTOPbIE PE3KO U3MEHSIOT CBOMCTBA altOMuHUA. BBuay
MaJiol MPOYHOCTH ATIOMUHUN HE MPUMEHSETCS JJIsl M3TOTOBJICHUS HArPy>KaeMbIX
JeTAJIE, HO MIHPOKO IPUMEHSAIOTCS CIUIABBI HA OCHOBE QJIIOMHUHHS KakK
KOHCTPYKITMOHHBIA MaTepHall, OCOOCHHO TaMm, Tje TpeOyeTcs NpUMEHEHHE
Jerkux KOHCTpyKuuid. CIlaBbl HA OCHOBE AJIIOMHUHUS IIMPOKO NMPUMEHSIOTCS Ha
YKEJIE3HOIOPOKHOM TpPaHCIIOPTE TUISt U3TOTOBJICHUS KYy30BOB
LHEJTbHOMETANINYECKUX MACCAXKUPCKUX M TPY30BBIX BArOHOB, KOTJOB, LUCTEPH,
CTpeJl Pa3IMYHbIX KPAHOB, (PepM MEPEKPHITUIA 3TaHUIN U IPYTUX KOHCTPYKIIUM.
Anmomunuegvie cnnagvl. PaznuyaroT nuTelHble W JeopMUpyeMble CILIaBbI
QTIOMUHUSA C JIpyTUMU 3JieMeHTamMHu. HaumGoisiee pacnpocTpaHeHbl JIUTEHWHbIE
CILJIaBBI ATIOMUHUS c
KPEMHHUEM — CUITYMUHBI,
coxepxamue ot 4,5 10 12 %
KpeMmHus. B ux cocras
BXOJAT TaK)K€ Me/ib, MarHUH,
Maprasel, JUSIOIe Ha
JUTEHWHbIC U MEXaHUUECKHE
CBOICTBA CILJIaBa.
Jns MOJIyYEHUS
MEJIKO3EPHUCTON CTPYKTYPbI
Y TIOBBIIICHHUS] MEXaHUYECKUX CBOMCTB CHIIYMUHBI MOAU(DUIUPYIOT, A00aBIsAs B
paciuiaBieHHblii  Metamut okosio 0,1 % Hatpusa. K nauTeliHbIM cIUlaBaM TPYIIIbI
ATIOMUHUN—KpEeMHUNM oTHOcsATCs ciuiaBel AJI2, AJl4, AJI9. K amoMuHueBo-
MarHueBbIM crjaBaM oTHocsTca cmiaBbl AJIS, AJII3, AJI27. K amoMuHueBo-
MEJIHBIM CIIJIaBaM oTHocsTcA ciuiaBbl AJI7, AJI12, AJI19.
N3 >xaponpoyHbIX JTUTEHHBIX CIUIABOB HAMOOJIbIlIEE MPUMEHEHUE HAXOJUT CIUIaB
AJIl, n3 KOTOPOTO M3TOTOBJISIFOT MOPIIHU, TOJIOBKHA HWJIMHAPOB U APYTUE IETAIH,
paboTaroiue npu temneparypax ao 300°C.
HedopMupyemMbie criaBbl JeiIsST Ha JBE MOJATPYIINbL: YHIPOYHSEMbIE U HE
YIOPOYHSIEMbIE TEPMOOOPAOOTKOM.
K nedbopmupyembiM criiaBaM, HE YNPOUHSIEMBIM TEPMOOOPAOOTKOM, OTHOCSATCS
CIUIaBbl aJIOMUHUSA C MapraHiueM W MmarHueM. K JaHHbIM cruiaBaM OTHOCSTCS
criaBpl Mapok AMu, AMr2, AMr3, AMrS, AMr6. OTu cCIUlaBbl  JIETKO
0o0pabaThIBaOTCSl  JIaBJIGHUEM, XOPOIIO CBApUBAIOTCS, O0JIAJal0OT  BBICOKOM
KOPPO3UOHHOM CTOMKOCTBHIO. HaxomsdT mHMpoKoe NpUMEHEHUE B CYAOCTPOECHUH,
CTPOUTEILCTBE, BaroHocTpoeHuu. K nepopmupyembiM crijiaBaM, yHpOYHSIEMBIM
TEpMOOOPAOOTKOM, OTHOCSATCS CIUIABBI CUCTEMBI ATIOMHUHUH—MEb. TUIMHMYHBIM
MPEACTABUTENIEM ATOW TPYIIBI CIUIABOB SIBISIETCS NIOpAOMUHMN Mapku J[16.
Jakasnika gopamomuHus oT 495°C ¢ mocnenyromuM CTapeHUEM IO3BOJISET
PE3KO YJIYUIIUTh MEXaHUYEeCKHe cBOMCTBA. K 3TOM rpymnme OTHOCATCS CILIaBbI JJIs
MOKOBOK U mtamnoBok Mapok: AK6, AKS, AK2, AK4. Ouu oTn4aroTcsi BBICOKOU
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mIacTUYHOCThIO Tipu  Temmeparypax 380...450°C, 4TO 1O3BOISET MOJYYUTh

3arOTOBKH CJIOXKHOU (hOPMBI.

Tlloowunnukosvle (anmugpuxyuonHvle) cniagvl

[ToAmMIMHUKOBBIE  CIUIaBBl  MPUMEHSIOT JJIS  W3TOTOBJICHWSI  BKJIQJIBINICH

MOAIIUITHUKOB CKOJIBKEHUsA. K HUM MpeabABISIIOTCS CIEAyIONUe TPeOOBaHUS: —

JTOJDKHBl  MMETh  HEOOJBINYI0 TBEPIOCTh H

JIOCTATOYHO BBICOKYIO IUIACTUYHOCTH, YTOOBI

XOpOIIIO MpUpadaThIBaThCS K MOBEPXHOCTH Bala;

— MOBEPXHOCTh JIOJKHA o0naaarTh

MUKPOKAMWUISIPHOCTBIO, YTOOBI  YIEP>KUBATh

CMa3Ky, — JOJDKHBl  00JIalaTb  MaJlbIM

kodpdunmentom  TpeHusa.  OJHAKO ~ OCHOBHBIMH  aHTU(PUKIIMOHHBIMU

MaTepHuaiaMH SIBJISIOTCA CIUIaBbl HA OCHOBE 0JI0Ba U CBUHIIA — 0a00uThl. Hanboinee

KaueCTBCHHBIM 0a00MTOM, TPHUMEHSEMBIM [IJIl TSDKEIBIX YCIOBUH padoTHI,

HarpuMep, s TOAIMIMITHUKOB TATOBBIX JIBUTATENIEW 3JIEKTPOBO3OB, SBIISICTCS

criaB b83. On coxepxut B cpeaHeM 83 % omnosa, 11 % cypemsl, 6 % Menu. Ha

YKEJIE3HOJIOPO’KHOM TPAHCIIOPTE MPUMEHSIOTCS Takxke 0ab0uthl mapok b16 u

bKA. b16 conepxur 16 % omnosa, 66 % cBuHna, 16 % cypsemel u 2 % menn.

WMy 3amuBaroT BKJIAIBIIIM  MOAIIMITHUKOB, pPaOOTAONIMX B OTHOCUTEIHLHO

CIIOKOMHBIX yCIOBUSIX. M3 NHMHKOBBIX aHTU(PPUKIMOHHBIX CIUIABOB Haubosee

4acTO Ha TpaHCHOpPTE MCMOL3YyI0T cruiaB Mapku L[HAMI10-5 (10 % amromunus

u 5 % meau, octalbHOE IMHK). DTOT CIUIaB MO aHTU(PUKIIMOHHBIM CBOMCTBaM

omm3ok  k  06aboutry b6, HO, sBuAaAce  Oonee TBEPABIM,  TpyAHEE

npupabaTeiBaeTcss K Bany. [[MHKOBBIE CIJIaBBI SIBISIOTCS  3aMEHUTEISIMU

OJIOBSIHHBIX OpOH3 M MAaJOOJOBSHUCTHIX 0A0OMTOB B MOJIIUITHUKAX.
KonTpobHBIE BONIPOCHI

1. Yro Takoe natyHp?

2. Uto Takoe 6poHza?

3. Kak mapkupyeTtcst 1aTyHb U OpoH3a?

4. Yrto Takoe cuiryMuH?

5. Kakue antoMUHHUEBBIE CIIJIaBbl TPUMEHSIFOTCS Ha JKEJIE3HOA0POKHOM

Tpancnopte?

6. I'ne npumenstoTcs 6a00UTHI?

IIpakTueckoe 3ansaTne Ne6

H3mepeHne yrjioB 3aTOYKH PeKYIIUX HHCTPYMEHTOB

Lenv pabomul. Hayuumuscs onpedensime Yol pescyujux UHCmMpYyMeHmos

Ipubopvl u mamepuanvl: TOKAPHBIE PE3IIbl, YHUBEPCAIBHBIA yTIIOMEp
Xoa padoTnI

DnieMeHTHI U yIIibl pesia. [Ipunimn padboTsl 1r000T0

PEXKYIIEr0 MHCTPYMEHTA OCHOBAH Ha JICHCTBUU KJIMHA
OcHOBHBIEC dJIEMEHTHI pesna. Peser; coctout u3 padboueit
 Y4aCTU — TOJIOBKM KOTOpas HENOCPEICTBEHHO MPUHUMAET
SR yyacTHe B OTHENEHHM CPE3aEMOTo CJIOS MeTalula; HIDKHeil




ONOPHOM MOBEPXHOCTH MOJAOIIBBI, HA KOTOPYIO ONHPAETCS PE3EL] MPU YCTAHOBKE
Ha CTaHKe, U TeNa (CTEP)KHs), C MOMOIIbI0 KOTOPOTO pe3ell 3aKpervisieTcsl B
pesLenepxarele.

OCHOBHBIMHM 3JIEMEHTaMHU pe3la SBISIIOTCA: NEPENHsAs MOBEPXHOCTh 1, 1O
KOTOpPOM CXOAHWT CTPY)KKa; TJaBHAs 3aJHsAS MOBEPXHOCTh 3, oOOpaleHHas K
MOBEPXHOCTU PE3aHUsl; BCIIOMOTATEeNbHAS 3aHssI TOBEPXHOCTh 4, oOpalieHHas K
00paOOTaHHON TMOBEPXHOCTH; TJHaBHAs pEXyllas KpoMKa 2, SBIAIOMIAICS
NIEPECECUEHNEM MEPENHEN W TJIaBHOW 3aJHEN MOBEPXHOCTEH, BCIIOMOTaTENbHAs
pexyIas KpoMKa 5, ABJISIOIASCA NEPECCUEHUEM IEPEAHEN U BCIIOMOTaTENbHOM
3a/IHEH TOBEPXHOCTEH, M BEPIIUHBI 6.

HanmeHoBaHue pe3na yCTaHABIUBAETCS 0 CIEAYIOIUM MTPU3HAKAM:

1. Ilo Buay CTaHKOB - TOKapHBIE, CTPOTaJIbHBIC, JOJIOSKHBIC, PE3LIbI JIJIs
aBTOMATOB U MOJIyaBTOMATOB H T.]I.

2. Ilo HampaBieHHIO MOAAYH - IPABbIE U JIEBBIC

3. Ilo ¢opme ToOBKH U €€ MOJI0KEHUIO OTHOCUTEIHHO JEP>KAaBKH - TIPSIMBIE,
OTOTHYThIE, U30THYThIC, OTTSHYThIC

4. Tlo dhopMe pexyIero Je3Bus - IPSIMOJIMHENHbBIE U KPUBOJIUHECHHBIC

5. Ilo popme nepenHel MOBEPXHOCTH - EPEIHSS IOBEPXHOCTD PE3LIA MOKET
OBITh TUIOCKOM, MIIOCKOM C (pacKoii, KPUBOJIMHEHHOMN, KPUBOJIMHENHOM ¢ (hackoit

6. Ilo cmocoOy kperuieHus paboueii YacTH - IeIbHbIC, CBAPHBIE C HATAWHBIMA 1
PUBAPECHHBIMU IIACTUHKAMU, MEXaHUYECKUM KPEIUICHHEM TIaCTUHOK.

7. Ilo pony marepuaia pexylien 4acTu - ObICTPOPEXKYIIUE, TBEPAO CIUIaBHBIE,
MUHEpAJIOKEpaMUUYECKHE, aJIMa3HbIE, OCHAILIEHHBIE CBEPXTBEPIBIMU
CUHTETUYECKUMHU MaTepuanamu (31a600p-P u ap.).

8. Ilo Buay oOpabOTKH - MPOXOIHBIE, TOJIPE3HBIE, OTPE3HBIE, TPOPE3HBIE,
pacTo4Hble, (paCOHHBIE, PE3bOOBLIE.

9. Ilo ceueHuto aepKaBKHU - MPSIMOYTOJIbHBIC, KBAaIpaTHBIE, KPYTIIbIC.

10.ITo xapakTepy 06pabOTKH - OOAMPOUYHBIE (YEPHOBBIC), UNCTOBBIC, TS
TOHKOT'O TOUEHHS.

Hsmepeﬁue 2NA6HO2CO0 @ U 6CNOMO2AMENIbHOCO @, Y2ll06 6 NldHe

Knaccugurayus pezyos

Dopmbl nepednelt NOBEPXHOCMU Pe3YO08
s Yrael pe3ua. [na omnpeneneHus yriioB
| pe3na CTaHJIapTOM YCTAHOBJICHBI
% CIIEAYIOIIUE MTOHATHS: TNIOCKOCTh PE3aHuUs,
(OCHOBHAsI IJIOCKOCTh W TJIaBHAsl CEKYIlast
miockocTh. Jns ynoOctBa omnpeneneHus
HEKOTOPBIX  YIJIOB  PEXKYILIET0  KJIMHA
1eJeCO00pa3HO BBECTH JIOMOJHUTEIBHOE
MOHATUE — HOPMAaJIbHAS IIJIOCKOCTb.
IInockocmvio pezanus 1 Ha3bIBaeTC
IJIOCKOCTh, KacarelibHas K MOBEPXHOCTH
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pe3aHus U MPOXOJAIIAas Yepe3 IIaBHYIO PEXKYIIYI0 KPOMKY.

OcHognou niockocmpio 2 Ha3bIBAETCS IIOCKOCTh, apajielibHasi HAIPaBICHUIO
MPOJOJIBHOM M MONEPEYHOM MOojad. Y TOKapHBIX PE3IO0B OCHOBHAsA IIOCKOCTh
COBIIQJIACT C HUKHEH OMOPHOM MMOBEPXHOCTHIO PE3IIA.

Hopmanvuyio naockocmuv onpenenseM Kak IUIOCKOCTb, IPOXOIALIYI0 4Yepes
TJIABHYIO PEXKYIIYI0 KPOMKY U MEPHEHAUKYIISIPHYIO TIJIOCKOCTH PE3aHMUS.

I nasnou cexywei n1ockocmvio 4 Ha3bIBAETCA IUNIOCKOCTD, IEPIICHANKYJIAPHAS K
POECKUNH ITTaBHOW PEXKYIIEH KPOMKH HAa OCHOBHYIO IIJIOCKOCTb.

XapakTep MOBEPXHOCTH PE3aHUS U IMOJOKEHUE HCXOAHBIX IUIOCKOCTEH
MEHSIIOTCSI B 3aBUCHUMOCTH OT THUIIA PEXKYIIETO HWHCTPYMEHTA W  HaIpPaBIICHUS
OJAayH.

Pa3znuyator riaBHbIE M BCIOMOTATENIbHBIE YIJIbI, a TaKXe YTIJbl B IUJIAHE.
['maBHBIE yIriIbI U3MEPSIIOTCS B IJIaBHOW CEKyIIEW IIIOCKOCTU. K HUM OTHOCSTCS:
[JIaBHBIM 33JIHUM YTOJI, YTOJ 3a0CTPEHUsA, IJIaBHBIM MEPEAHUNA YTOJI U YroJ
pe3aHusl.

['maBHBIM  mIepeHUM YIJIOM Y Ha3bIBACTCS
yroja, 3aKIOYEHHBIM MEXIYy CIEIOM IUIOCKOCTH
KacaTeJbHOM K IIepeAHEH IMOBEPXHOCTH, M CIEA0M
IUIOCKOCTH, MPOBEJACHHOM 4Yepe3 TJIaBHYIO PEKYIIYIO
KPOMKY MEPHEHUKYJISIPHO K INIOCKOCTH PE3aHMUS.

['maBHBIM 3agHUM YIJIOM 0O Ha3bIBAETCA YTOJI,
3aKJIIOYEHHBIM ~ MEXKAY  CJIEJOM  IUIOCKOCTH
KacaTeJIbHOM K I'JIaBHOM 3aHEH 10
4 Jist  mpoBEpKM NPaBUIBHOCTA HM3MEPECHUSA

BBILLIEPACCMOTPEHHBIX yIJIOB r,a, 3,0 UCIIOJIB3YIOT COOTHOILIEHUS
y+a+p=90 y+0=90

['maBHBIM yryioM B IIIaHE (@ HA3bIBAETCS YTOJ, 3AKIIOYEHHBIA MEXIY
MIPOEKLMEN TJIABHOM PEXYIIEN KPOMKM Ha OCHOBHYIO TUIOCKOCTh U HAIIPABJIEHUEM
MOJAYH.

VYTI0M HakIIOHA TJIaBHOW PEXYIEed KPOMKH A HA3bIBACTCS yTOJ, 3aKIFOYCHHBIH
MEXIY TJIaBHOM DPEXylEed KPOMKOU M JIMHHMEH, MPOBEICHHOW 4Yepe3 BEPLIMHY
pe3la ¥ napajuiesIbHO OCHOBHOM IIJIOCKOCTH.

JUis  npoBeAeHUS NPOBEPKU MPABUIBHOCTU HU3MEPEHUs YIIOB @,Q,, &

UCTIONIB3YIOT COOTHOIIICHUE
@+ +&=180
BcrmomoraTenbHBIM MEpeHUM YIJIOM J, Ha3bIBA€TCSl YTOJl MEXIY CICIOM

TUIOCKOCTH, TPOXOASAIIECH Yepe3 BCIOMOTraTeIbHOE PEXKYIIEE JIE3BUE MAPALICTBHO
OCHOBHOM IIOCKOCTM W CJEIOM IUIOCKOCTH KacaTeJbHOM K MEpeIHEn
MMOBEPXHOCTH B paCCMaTPUBAEMOM TOUKE.

Koumponvnwie eonpocut

1.KpaTkas knaccudukarus pe3ios.

2.I'maBHbIE YIJIBI pe3la.

3.¥YraepoaucTele MHCTPYMEHTAJIbHBIE CTaJIH. Mapku, cBoiicTBa, 001acTh
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IMPUMCHCHUA.

IIpakTHyeckoe 3ansiTue Ne/
Br10op Mapku MaTepuasa u criocoda 00padoTKH AJIs1 KOHKPETHOM AeTaju

Heapb padoThl: MprOOpPECTH HABBIKH 10 BRIOOPY MapKu MaTepuasa u crocoda
00pabOTKH 17151 KOHKPETHOM JIeTaH.
Xox paboTnbi

Bbi6op Mapku MaTepuaa

B 3aBucHMOCTH OT Ha3HAUYEHMs IETAIU U €€ MecTa B 000pYJOBaHUM COCTABIISIOT
pPacyYEeTHYIO CXeMY JCTallH.

OnpenensitoT BeIMYNHY Harpy30K JI€MCTBYIOIINX Ha JIE€Tallb.

Bri6uparot maTepuan AeTajiu, yYuTbiBas ero PU3NKo-MeXaHUYeCKrUe CBOMCTBRA.
[IpoBOASAT MPOBEPOUHBIE PACUETHI.

s Bana pegykropa o 'OCT 1050-81 Beibupaem crais 45, oB = 600 Mlla, HB

He 6onee 229Mlla, 3aroToBka — mpokar & 75 x 294mwm.
Iopsigok cocTaB/IeHUS TEXHOJIOTHYECKOI0 MpoIecca

Jlis pOEKTUPOBaHMS TEXHOJOTMYECKOIo Ipolecca CIyKaT: padouue uyepTeku
u3zenus (neran); TEXHUYECKHUE TpeOOBaHUS, PErjJaMEHTHPYIOIIME TOYHOCTb,
napaMeTpbl LIEPOXOBATOCTU U Apyrue TpeOOBaHUS KauecTBa; IpOrpaMMy BBIITyCKa
U3JeNNii; UHPOPMAIMIO O TEXHOJOTUYECKUX BO3MOXHOCTSAX 3arOTOBUTEIIBHOTO U
OCHOBHOTO TPOHU3BOJICTB.
[Ipn pa3paboTKe TEXHOJOTHYECKOTO MpolLecca M3rOTOBIEHUS HU3JENus (AeTalin)
NpeIBapUTEIFHO H3ydaeM KOHCTPYKLIMIO M Ha3Hau€HHWE W YCIOBUS PaOOTHI
U3JIENNS, aHAM3UPYET €r0 TEeXHOJOTHYHOCTh, KOHTPOJIHUPYEM UYEPTEK H3ICINHS.
Pabounii yepTex MOMKEH MMETh BCE JaHHbBIE, HEOOXOIUMBIC AJIsi OJHO3HAYHOTO
MOHUMAaHUS TTPU U3TOTOBICHUH U KOHTPOJIE U3ICIHSL.
[Tpy BBIABIIEHUU HETEXHOJIOTUYHBIX 3JIEMEHTOB, COBMECTHO C KOHCTPYKTOPOM,
BHOCHM HEO0OXOUMBIE U3MEHEHHUS B PaOOUN YePTEK.
CocTaBiieHHe TEXHOJOTHYECKOIro MpoIlecca MeXaHW4eckoil oOpabOTKU BeneTcs B
CJIEYIOILEM MOPSIKE:

» u3ydyeHue paboumx uepTexed H3AETUs U TEXHUYECKHX YCIOBHU €ro

U3TOTOBJICHMUS,

» BBIOOp ONTUMAIBHOTO CIIOC00a MOTYYCHHUs 3aTOTOBKH;

» BBIOOp cIOCOO0B 6a3MPOBAHUS U 3aKPETUICHHUS 3aTOTOBKH;

» COCTaBJICHHME TIEPEUHs IMEePEXO/J0B, HEOOXOMUMBIX MJI H3TOTOBICHUS
JeTany;

» TpyIIupOBaHUE MEPEX0I0B B orepaluu, OIpeJieNIeHue

IIOCJIEA0BATEIBHOCTH ONIEPALNN U TIEPEXO/IOB;
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» COCTaBJICHHE TEXHOJIOTMYECKOTO MapIipyTa, B KOTOPOM YKa3bIBalOT
COJIep>KaHKE OMepaluii, yCTAHOBOB, MEPEXO0J0B U AAI0T (B BUIE ICKU30B)
CXEMaTUYECKOE U300paKEHHUE TIEPEXOJIOB;

» BBIOOp JIJIS KQXKIOH OITepariiy TUIIa U MO 000pyI0BaHus,
TEXHOJIOTUYECKON OCHACTKU, PEXKYIINX U U3MEPUTEIbHBIX UHCTPYMEHTOB;

» OIpElICIICHHE PAacUeTHBIX Pa3MEpPOB 00padaThIBAEMBIX IMOBEPXHOCTEH IS
KKJI0TO Tiepexoa (MIPUIyCKu Ha 00paboTKy) ¥ pa3MeEPOB 3arOTOBKH;

» BBIOOp PEKUMOB PE3aHUS;

Ogopmnenue mexuonocuuecko2o mapuipyma. Beibop pescumos pezanus.
Pa3paboTaHHblii TEXHOJOTUYECKU MapHipyT odopmisieTcss B TaOJIMYHOM BUJIE,
OJIHOBPEMEHHO BBIUEPUMBAIOTCS ICKU3bI 00PAOOTKHU.

[Ipu sToM Ha 3cku3e 0O0pabOTKM TOKAa3bIBAIOTCS: OOpadaThiBaeMas 3aroTOBKA;
peXylmMid HMHCTPYMEHT (B KOHIIE pabodero xoja); TpeOyemble IBUKCHUS;
MnojJyyaeMble pa3Mepbl C JOMYyCKaMH U IIEPOXOBATOCThIO 00pabOTaHHOMU
MOBEPXHOCTH; 00paboTaHHasi MOBEPXHOCTh O0O3HAYACTCS WM KUPHOU JIMHUEH,
WJIU JIUHUEW KPacHOTO IIBETA; PEKUMbl PE3aHUsl; JNOMOIHUTEIbHBIE TPEOOBAHUS K
HaJaJKe UHCTPYMEHTA.

Pa3padoTka TeXHOJIOrHYeCKOr0 Mpouecca MeXaHn4ecKou o0padoTku BaJia

peaykTopa

IIpuMepsI pelieHUs 32124 10 BbIOOPY CIUIABOB U PEKUMOB TEPMUYECKOM
00paldoTKH B 3aBUCHMOCTH OT YCJOBHUI pad0ThI AeTa/Iell U KOHCTPYKIU

MeTtoauyeckue yKasaHusl.

[IpakTuueckoe 3aMsTHE MpPEAyCMAaTPUBAET OOOCHOBATH BHIOOp MeTayia st
W3TOTOBJICHUSI 3a/laHHOW JIeTalli W BHIOOP BHJAA W PEKUMa TEPMHUUECKOU U
XUMHUKO-TEPMHUUECKOM 00pabOTKU, KOTOpask OOECMeYUT HAACKHOCTh JeTalu B
YCJOBUSI* KCIUTyaTally, YKa3aHHBIX B KOXJION 3aa4e.

st peiieHus 3aadd HEOOXOIUMO TIPEXKJE BCEro OMPENETUTh MaTepHual,
oOnamaronuii  cBOMCTBaMM, OJMM3KUMU K TpeOyembiM. Jlms 9Toil  1enm
PEKOMEHIYeTCsl O3HAKOMHTHCS C KiacCHU(UKAIIMEH COCTaBOM M Ha3HAYCHHUEM
OCHOBHBIX MaTePHUAJIOB, UCTIOJIb3YEMbIX B TEXHUKE.

Ecnu nns ynmydmieHust CBOWCTB BHIOpAHHOTO MaTepuasia HY>KHBI TepMUYECKas
WM XUMHUKO- TepMUYeckass o0paboTka, TO HEOOXOAMMO YyKa3aTh HUX PEKUMBI,
MOJTy9aeMyl0 CTPYKTYpy M cBoicTBa. [Ipym pekoMeHmanuu pekuMoB 00paOOTKH
HEOOXOJMMO TaKXe yKazaTh HanOoJiee SKOHOMUYHBIE M TIPOU3BOJMTEIILHBIC
criocoObl. Hammpumep, miist getaneid, M3roTaBlIuBaeMbIX B OOJIBIIUX KOJIUYECTBAX, -
00paboOTKy C HWHIYKIIMOHHBIM HarpeBOM, Ta30BYIO IIEMEHTAIUIO, W Jp.; JUIS
JeTanei, paboTalmuX B YCIOBHUSIX MEPEMEHHBIX HATPY30K, HAITPUMED TSI BAJIOB.
3y04aThiXx KOJIEC MHOTHX THIOB, HEOOXOJMMO pPEKOMEHIIOBaTh 00paboTKy,
MOBBIIMIAIOIIYIO TIPE/IeNT BBIHOCIUBOCTH (B 3aBUCHMOCTU OT PEKOMEHIyEeMOM CTalu
K HUM OTHOCSTCS IIEMEHTAIus, IMaHUPOBAaHUE, a30THUPOBAHUE, 3aKalKa C
WHYKIIMOHHBIM HarpeBoM, 00paboTka ApoOkI0).
3anauva.
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3aBoa uMeeT cTaidb JAByX Mapok: 45 um 20XH3, U3 KOTOpPhIX MOKHO
U3TOTOBUTH Baj nuaMeTpoM 70 MM aJis paObOThI C OONBIIIMME HATrpy3KaMH.

Kakyro w3 cranei ciemyer IpUMEHUTH ISl U3TOTOBJICHUS Bajia, €CIU CTallb
JOJKHA UMETh Tpefien TeKydecTu He Huke 740 MIla?

XuMH4YecKHii coctaB crajm, %

Crajiap C Mn Si Cr Ni S P

Cranb 45 (0.42- 0.50- 0.17- 0.25 0.25 0.045 0.040
0.50 0.80 0.37

20XK3A 0.17- 0.3-06 (0.17- [0.6-09 [2.75- [0.025 0.025
0.23 0.37 3.15

Cranp 45 cornmacHo 'OCTy o cocTostHuM TOCTaBKH (IOCTE MPOKATKU U
oTkura) umeeT TBepnocts He 6onee HB 207. ITpu tBepnoctu HB 190-200 crans
UMeeT mnpeznelt npoyHoct He Bbime 588- 608 MIla. IIpenen tekydectu ctanu 45
He npesblmaet 265-314 MlIla.

Cranbp 20XH3A cornacao 'OCTy B cOCTOSSHMM NTOCTaBKU (ITOCJIE MMPOKATKYU U
oTkura) umeeT TBepaocts He 6osiee HB 250. Ilpenen npoyHOCTH HE MPEBBIIIACT
735 MIla u moxet ObITh HIKe 588 MIla 115 mmaBok ¢ 60J1ee HU3KOU TBEPIOCTHIO.
[Ipenen TexydecTu cranu He npeBbimaet 343-392 MIla.

Takum oOpazom, [Js TOJY4YEHUs] 3aJaHHOTO TIpefeia TEKy4dyecTh Ball
HEO0OXOIMMO MOABEPrHYTh TEPMUUYECKON 00padOTKeE.

JI71s1 TAKOTO OTBETCTBEHHOIO M3/, KaK BaJl IBUTATEJISI, TOJIOMKH KOTOPOTO
HapymaroT paboTy MalIuHbIl, HEOOXOJAMMO MPUMEHUTh CTajlb Kauye€CTBEHHYIO.
Crasib 45 OTHOCHUTCS K KJIACCYy KQUECTBEHHOMW YriaepoaucTou, a cranb 20XH3A -
KJIACCY BBICOKOKAUYECTBEHHOW JIETUPOBaHHOW. OHU COJEp’KaT COOTBETCTBEHHO
0,42-0,50 u 0,17-0,23% yrnepoia U NPUHUMAIOT 3aKaiKy. JlJs TMOBBIICHUS
MPOYHOCTH MOKHO TPUHUMATh HOPMAIM3alMI0 WIM 3aKajJKy C BBICOKUM
OTIyCKOM.

Tak kak Baj JBUraressi BOCOPUHUMAET B padoTe JUHAMUYECKHE HArpy3KH, a
TaK ke BUOpaIuto, 6oJiee 1eaecooopa3sHo MPUMEHUTD 3aKajaKy U OTITYCK.

[Tocne 3akankd B BOAE YIJIEPOJAUCTass CTalb 45 MOIydaer CTPYKTYpy
MapTeHcuTa. OJHAKO BCJIEACTBUE HEOOJBIION MPOKATMBAEMOCTH YIJIEPOIUCTON
CTaJIM 9Ta CTPYKTypa B u3zenusx auamerpom oosee 20-25 MM oOpaszyercst TOJIbKO
B CPABHUTEIBHO TOHKOM MTOBEPXHOCTHOM CJIO€ TOJNIIMHOM 2-5 mM. [Tocneayrommii
OTIYCK BBI3OBET IMPEBpAIllEHUE MApPTEHCHUTa U TPOOCTUTA B COPOUT TOJILKO B
MMOBEPXHOCTHOM CJIO€, HO HE BJIMSIET HAa CTPYKTYPY M CBOMCTBaA nepiuTa u ¢hepputa
B OCHOBHOM wMacce wusaenus. CopOout otmnycka o0OnamgaeT 0oyiee BBICOKMMU
MEXaHUYECKMMHU CBOMCTBAMH, YeM (DEPPUT U MEPIIHT.
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Haubonbine HanpskeHue OT M3ruda, KpyuyeHUs: U MOBTOPHO IEPEMEHHBIX
Harpy30K BOCIHPUHMMAIOT HapyXHble ciod. OaHaKO B  CONPOTUBIECHUU
JUHAMUYECKUM HAarpy3kam, KOTOpbl€ BOCHPHUHHMAET Bajl, YYacCTBYIOT HE TOJBKO
MOBEPXHOCTHBIE, HO M HIKEIIEKAIINE CIIOM METAILIA.

Cranp 20XH3A nerupoBaHa HUKEIEM MW XpOMOM [UJIsl TOBBILIEHUSA
POKAIMBAEMOCTH U 3aKaJInBaeMOCTH. OHA MOJy4YaeT MOCie 3aKAIKH OJTHOPOIHYIO
CTPYKTYPY ¥ MEXaHMUYECKHE CBOWCTBA B CEUCHUH IUAMETPOM 10 75 MM.

Takum oOpa3om, cBoOHCTBaMH, KOTOpble oOecrieyaT TpeOOBaHUSA IS
U3rOTOBJIEHUs Baja aAuaMmeTrpoM 70 MM A pabOThl ¢ OOJBIIMMM Harpy3Kamu,
obnanaer cranb 20XH3A, koTOopyto HEOOXOJUMO MPUMEHUTH ISl U3TOTOBJICHMUS
BaJOB C COOTBETCTBYIOLIEH TEpMOAMHAMUYECKON oOpaboTkoil (3akanka ¢ 820-
835C B macne u otryck 520-530C B maciie).

IIpakTuyeckoe 3ansaTue Ne§
OmnpeaeJieHue 10NMycKaeMbIX Ppa3MepOB CONPSIKEHHBIX JAeTajIei

Ilenv pabomur: HayunuTHCS ONPEAEIATH BEIMUUHY JOIYCKOB, BEJIMYMHY U 3HAKH
OCHOBHBIX U IIPEJENbHBIX OTKJIOHEHU Pa3MEpOB Bajla U OTBEPCTHSL.
Conepxxkanue padorbl
1. OnpenenuTs BEIMYMHY AOIYCKOB, BEJIMYHNHY U 3HAKH OCHOBHBIX U IPEIEIBHBIX
OTKJIOHEHUI pa3MepoB Baja U OTBEPCTUSI.
2. OnpenenuTts NpeaesnbHbIe pa3Mephl Bajla U OTBEPCTHS.
3. OnpenennuTts cUCTEMY AOIYCKOB, B KOTOPOM 3a/1aHa IOCaKa.
4. OnpenenuTs BEIUYUHBI IPEIETbHBIX 3a30POB WJIM HATATOB, JOMYCK MOCAIKH.
5. BpluepTuTh B MPOM3BOJBHOM MacliTabe cXeMy IOJIe OMyCKOB JeTajie
3aJIaHHOTO COETMHEHHUSI.
6. Boinucatp 13 Ta0IUIbI HCXOIHBIE JAHHBIE COTJIACHO BAPHUAHTY.

Bapuant 1 2 3 4 5

ITocanxa @20H7/d6 | W30H7/e6 | LAO0H7/f6 | W60H7/g6 | 50H7/e8

IHopsinok BbINOIHEHHS PAadOTHI
1.I1o tabaune nonyckoB HaxoauM (I'OCT 25346)

KBaynmrer
Jns uaTepBasioB pasmepoB, | CBeilie A0
MM
Honycku:
OtBepctue: TD = MKM = MM
Ban: Td = MKM = MM

3HadyeHus OCHOBHBIX OTKJI0HeHUH BasioB, MKM (I'OCT 25346)

Jlnst uatepBasioB | bykBennoe o6o3Hauenue | Bepxaee oTkiioHEHHE
pa3sMepoB, MM €S
d e f g
Kanurer Bce kBanuteThl
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| CBblllIe JI0 | | | | ‘

BepxHee OTKIIOHEHHE Bana:

es = MM
Td=es—el = MM
Hwuxnee oTkoHeHue Baja: ei =es — Td= MM MM = MM.

Tak KaK OTBEPCTHUE SBIIAECTCS OCHOBHBIM, TO
Hwxnee otknonenue oreperusi: EI =0
Bepxuee otkionenne orsepctusi: ES = EI + TD

ES= + = MM
2. Omnpenenenuie npeaeibHbIX pa3MepOB Bajia U OTBEPCTHSI.
Pa3meps! Bana: d = MM
dmin=¢€i +d = + = MM
dnax=es+d= + = MM
Pasmeps! otBepcTus: D = MM
Dmin=ElI+D = + = MM
max = ES + D = + = MM

3. Onpenenum CUCTEMY JIOIYCKOB, B KOTOPOH 3aJjaHa MOCaaKa.

OCHOBHOE OTBEpPCTHUE - OTBEPCTHE, HUKHEE OTKIOHEHHE KOTOPOIO PAaBHO HYIIIO.
Jlommyck Takoro OTBEpPCTHUsI 00pa3yeTcs MPU MOMOIIK OCHOBHOTO OTKJIOHEHHS «H»,
CJIEJ0BATEIbHO UMEEM IOCAJIKU B CUCTEME

4. OnpenenuTh BEIUYUHBI IPEAEIBHBIX 3a30POB WM HATATOB, AOIYCK MOCAIAKH.
[To xapakTepy COEIMHEHUS PA3JIMYAIOT TPYIIIBI MOCAJOK C 3a30pOM, C HATATOM U
nepexonnbie. s omnpeneneHuss B MOCAAKE 3a30pbl WM HATATH, CPaBHUBAEM
COOTBETCTBYIOIIHE MPEICIIbHBIC pa3MEPhl Bajla U OTBEPCTHS.

max = MM Dmax = MM

Nmeem nocaaky .

Hanbonbmmii : Smax = ES —el = — (- ) = MM
HanmMenpimii : Smin = El —es = - (- )= MM
Homyck mocanaku: IT =TS = Syax = Smin = — = MM
[Tposepka: IT=TS=TD + Td = + = MM.
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