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OBIIUE MMOJIOKEHUSA

VYuebnas aucnummaa OI1.06  MamepuanoéeOenue OTHOCHTCA K
o01IerpoecCHOHAIBHBIM TUCIHATUTHHAM IPO(eCcCHOHAIBHOTO ITUKIIA.

B pesynpraTe 0CBOCHUS TUCIHIUTHHBI 00YYAIOIIUICS 00J1#CeH yMenb.

V1 onpenendars CBONCTBa KOHCTPYKLHMOHHBIX U CBIPHEBBIX MATEPUAIIOB,
NPUMEHSEMBIX B MPOM3BOJCTBE, 10 MAapKHUPOBKE, BHEITHEMY BHIY,
MPONCXOX/ICHHUIO, CBOMCTBaM, COCTaBY, HAa3HAUEHHWI0O U CIIOCO0Y
MPUTOTOBJICHUS U KNAaCCU(UINPOBATH HX;

V2 ompenensTs TBEPAOCTh MAaTEPUAIIOB,;

V3 ompenensTs peKUMBI OTXKUIA, 3aKaJIKH U OTIIYCKa CTaJH;

V4 nopbuparh KOHCTPYKIIMOHHBIE MaTepHaibl [0 HX HA3HAYEHHIO U
YCIOBHUSAM DKCIUTyaTaIuH;

Y5 nonbuparh crnocoObl M PEXUMBI 00pabOTKH MeETauIoB (JIUTHEM,
JaBJICHUEM, CBAapKOH, pE3aHUEM) JUI1 HW3TOTOBICHUS PA3IMYHBIX
JeTaje;

B pesynbraTe 0CBOCHUS AUCIUIUINHBI OO yUYarOUTHNACS 001iceH 3HAMD .

31 BHABI MEXaHWYECKOW, XMMHYCCKOH U TEepMHUYECKOW 00paboTKH
METaJJIOB U CIIJIABOB;

32 BHABI NPOKIAJA0YHBIX U YIIJIOTHUTEIBHBIX MaTEPHUANIOB;

33 3aKOHOMEpPHOCTHU MPOIIECCOB KpHUCTAJTU3aluN u
CTPYKTYPOOOpa30BaHM METAJUIOB U CIUIABOB, 3aIIUTHI OT KOPPO3HH;

34 kjaccu(UKalMio, OCHOBHbIE  BHABI,  MapKHUPOBKY,  OOJIaCTh
NPUMEHEHHUST W BHIbl OOpPaOOTKH KOHCTPYKLUHOHHBIX MaTepHANIOB,
OCHOBHBIE CBEAICHUs 00 MX Ha3HAYCHWH M CBOMCTBAaX, MPHUHIMIIBI UX
BBIOOpA /I IPUMEHEHNUS B IPOU3BOJICTBE;

35 wMerompl W3MEpEeHMS ~IapaMeTpPOB W OMNpEICNCHUS  CBOWCTB
MaTepHaJIOB;

36 OCHOBHBIE CBEJCHHUS O KPHCTAJUIN3AIMU U CTPYKTYPE PacIlIaBoB;

37 OCHOBHbIE CBEICHHS O Ha3HAYeHWM M CBOMCTBAX METaUIOB U
CIUIaBOB, O TEXHOJIOTHUH UX IIPOU3BOJICTBA,

38 OCHOBHBIE CBOICTBA MTOJIMMEPOB M UX NCIIOIB30BAaHUE;

39 0COOEHHOCTH CTPOEHUS METAIJIOB U CILUIABOB;

310 cBoiicTBa CMa30YHBIX M aOpPa3UBHBIX MaTEPHAJIOB;

311 cnocoOsl MOTyYEeHNSI KOMITO3UIIMOHHBIX MaTEPHAJIOB;

312 cymoiHOCTh TEXHOJIOTHYECKHX IPOIECCOB JIUTHS, CBAPKH, 00pabOTKH
METaJJIOB JIaBJIICHUEM U pE3aHUEM;



ConepaHue AUCLMIUIMHBI OPUEHTHPOBAHO HA MOATOTOBKY CTYIAEHTOB K
OCBOGHHIO MPO(ECCHOHANBHBIX MOMYIEH M0 CHEHUATBHOCTH W OBJIAACHHIO
npodeccnoHaTbHBIMH KOMITETCHIIHSIMU:

K 2.1. OpraHu3oBbiBaTh ¥ ITPOU3BOJUTH MOHTaX CHJIOBOTO
3MEeKTPOOOOPYAOBAHUSI NPOMBINUICHHBIX M TPAKOAHCKUX 3JaHUH C
COOJTIOIEHNEM TEXHOJIOTHYECKOI MOCIIEA0BATEIFHOCTH.

IIK 2.2. Oprasn3oBBIBaTE W TPOU3BOAUTE MOHTAaX OCBETHTEIHHOTO
NIEKTPOOOOPYNOBAaHUS  NPOMBINUICHHBIX WM TPAXIOAHCKHX 3JaHHH ¢
COOJIIO/IEHHEM TEXHOJIOTHYECKOI MOCIIeI0BATEILHOCTH.

[IK 2.3. OpraHu3oBbIBaTh M TNPOU3BOJUTH HANAAKy M HCIBITAHUS
YCTPOMCTB 3JIEKTPOOOOPYIOBaHHUS TPOMBIIUICHHBIX U TPAXKIAHCKUX 31aHUMH.

1K 3.3. YuacTBOBaTh B IPOSKTUPOBAHHUHU IJICKTPUIECKUX CETEH.

B mpomecce 0cBOeHMS ~AMCIMIUIMHBI y  CTYICHTOB  JIOJDKHBI
(hopMupoBaThCs 00IIHE KOMIICTEHIINH:

OK 2. Opra#u3oBeIBaTE COOCTBCHHYIO JESATCIBHOCTh, BBHIOMPATH
TUIIOBBIE METOABl M CIOCOOBI BBINOJIHEHHWS NPO(ECCHOHATBHBIX 3ajad,
OLICHNBATh UX 3(P(PEKTUBHOCTH U KAYECTBO.

OK 3. IIpuHumarh pemieHuss B CTaHAAPTHBIX U HECTaHJApTHBIX
CUTyallUAX U HECTHU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBiare TOHUCK ¥ HCHOJB30BaHHE HH(OpMAIHH,
HeoOXxoauMoi it 3¢ (PEKTUBHOTO BHINMOJIHEHHS NpodeccCHOHANBHBIX 3ajad,
npodeCcCHOHANIBHOTO U IMYHOCTHOT'O Pa3BUTHSI.

OK 5. HUcnone3oBats HHPOPMAINOHHO-KOMMYHHUKAITHOHHEIE
TEXHOJIOTHH B IPO(ECCHOHATILHON AESTETHHOCTH.

OK 8. CaMOCTOSATENBHO OMpeAeTATh 3adadll MPOQPECCHOHATBHOTO U
JUYHOCTHOTO  DAa3BUTHS, 3aHUMAThCs CaMOOOpa3oBaHUEM, OCO3HAHHO
TUIAaHWPOBATH ITOBHIIICHNE KBATM(UKAINN.

OK 9. OpueHTHpOBaThCS B YCIOBHUSX YAaCTOW CMEHBI TEXHOJIOTUH B
npodeccrnoHaTbHON IeATEBHOCTH.

B kauectBe (opM M METOZOB TEKYHIErO KOHTPOJIS HCIOJIb3YIOTCS
0oMauHue KOHMPOIbHble pabomvl, NPAKMUYECKUe 3aHAMUSL, MeCMUpo8aHue,
3auuma om4emos no pe3yibmamam Uccie008aHull, npezenmayus pabom u
omuemos, OUCKYCCUsl, AHAIU3 KOHKPEMHbIX CUNYayull u op.

IIpomexxyrounas arrectanus B popme oughgepenyuposantnozo 3avema



OneHka WHOMBHIYaJlbHBIX 00pa3oBaTENbHBIX JOCTHIKEHHH 10
pe3ysipTaTaM TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U IIPOMEXYTOYHOMH
aTTeCTaIMX MMPOU3BOJNTCS B COOTBETCTBHHU C YHUBEPCATBHON IIIKAJION:

[IpoueHT KauecTBeHHast OIICHKA UHIUBUAYATBHBIX
Pe3yNbTaTUBHOCTH 00pa30BaTEIBHBIX JOCTIKECHUIHA
(TIpaBHITEHBIX .
Oast (oTMeTKa) BepOaNbHBINA aHATIOT
OTBETOB)
90 + 100 5 OTIMYIHO
80 + 89 4 XOpOIIO
70 +79 3 YAOBIETBOPUTEIILHO
MeHee 70 2 HEYI0BJIETBOPUTEILHO
Tabauna 1
ITacnopT o1leHOYHBIX CPEACTB
K K HaumenoBanue
OHTPO. OHTpOII
Kontpommpyemsie HIPOTHP HIpOTHp OILICHOYHOTO CPENICTBA
. yeMbIe yemble
Ne | pazmensr (TeMbr) yaeOHOH [TpomesxyTodH
P ( ) yq* YMEHU, xkomnereHy | Texkymuit
JUCTUTUTAHBI as
3HaHUA uu KOHTPOJIb
aTTecTalnus
Tecm Juppepernuposar
1. | BBegenue OK 1 6X00H020 Mol
KOHMpOs
2. Tema 1.1. Crpoenue u Tecmuposanue,
CBOWCTBa METAIIJIOB 1K L1 Tpaxmuueckas
- 6 .
V1, 37,39 pavoma
ITIK. 1.3 Konmponvnas
paboma,
pepepam
3. - Tema 1.2. V1, V4, TIK ] 1- IT;;’ZCLIZ):::;LZ
€J1e30yTIIePOIUCThIE
33,37 TIK.13
CIIaBbI ’ paboma
4, Tema 1.3. [{BeTHBIE Vi V4 [IK].]- | Tecmuposanue,
, Y4, . I .
METaJUTBI U CTUIaBBI [paxmuueckas
33,37 TIK.13 pacoma
5. Tema 1.4. CiocoOb1 Koumponvhas
TIK1.1, paboma
00paboTKN MaTepuaIoB Vs, 312 Teomuposanue
1IK1.2 Koumponvrasn
paboma
6. Tema 1.5. 3amura 23 IIK 1.1- Tecmuposanue,
METaJIOB OT KOPPO3UH 7K. 1.3 |paxmuueckas




paboma,

00Knao
7. Tema 1.6. Metozsl Tecmupoganue,
HUCCJIETOBaHUN U V2 35 lIK 2.2, IIpaxkmuueckas
HCTIBITAHUN MaTepUaioB ' 1IK2.3 paboma,
0oknad
8. Tema 2.1. 38 Tecmuposanue,
JMoneKTpuIecKue IIK 1.1- | lpaxmuueckasn
MaTepHajbl IIK.1.3 paboma,
coo0weHue
9. Tema 2.2. HKLL TIK T:C:ZZ(:;:H:;
oy npOBOJHUKOBBIE 38 13 P Y
MaTepHabl '
10. 37, 39 Tecmuposanue,
Tema 2.3. ' Ilpakmuueckasn
IIpoBoxHUKOBEBIE IIYYIf{ ]] : 13 ) paboma,
MaTepUalbl e Koumponvhasn
paboma
11.| Tema 2.4. MarauTHble Vi IIK 1.1- Tecmuposanue,
MaTepHalIbl I1IK. 1.3 pepepam
12. Tema 3.1. OOmas Vi, 311 Tecmupoeanue,
XapaKTEPUCTUKA K
Kﬁaccngmxauﬂﬂ IIK.2.1,
IIK2.2
KOMIIO3UIIHOHHBIX
MaTepHaioB
13. Tema 3.2. Crtoco0b1 V4, 311 Tecmuposanue,
MOJY9YCHUS 11K
KOMIIO3HI[MOHHBIX
MaTepuagoB
14.| Tema 4.1 Cma3zounsle u 35,310 1K 2.1 Tecmuposanue,
abpa3uBHbBIE MaTepHAIIbI '
15.| Tewma 4.2 Ilpoknanounbie 32 K 1.1- Tecmuposanue,
1 YIUIOTHUTEITEHBIE TIK.13

MaTCpHraJibl




1. BXO/ITHOM KOHTPO.Ib

Cnenuduxanus

BXomHO# KOHTPOJb NPOBOAUTCS C ILIENBI0 ONPENCNICHUS TOTOBHOCTH
oOyyaromuxcs K OCBOCHHIO Y4YeOHOH [OUCIMIUIMHBEL, Oa3upyeTcs Ha
IHCIUIUIMHAX, IPEIIISCTBYIOIINX H3YYCHHUIO JaHHON Y4eOHOH TUCIUIUINHBL:

- puzmKa;

- XUMHUS;

- MaTeMaTuKa

[To pe3ynbraraMm BXOIHOTO KOHTPOJISI IJIAHUPYETCSI OCYIIECTBICHUE B
nanpHeiimeM nuddepeHIMpoOBaHHOIO W WHAMBHUAYaJIbHOTO MOAXOJA K
oOyuatomnmes. [Ipy HU3KOM ypOBHE 3HAHHMH IPOBOAATCS KOPPEKTHPYIOIIUE
KYPChbI, JOTMIOJHUTECIBbHBIC 3aHATUA, KOHCYJIbTAallUH.

le/lMep])I 3aJaHU BXOJHOIO KOHTPOJIA

Pewure 3aauun 1 BIOEpUTE NPABUILHBINA OTBET.

1. Ompenenute IIOTHOCTh MeTauna B cucteme CH, macca KOTOporo
15 1700 kr. O6bem 2 M°,
a) 31400 kr/ em; 6) 7850 kr/ M*; B) 0,127 T/™°.

2. Onpenenure 3JIEKTPUUIECKOE CONPOTUBIIEHKE MTpoBoAa AnuHoi 100 m
¢ IUIOMAIbIO MONMEPEYHOro cedeHHs 1 MM, YIembHOE SIeKTPHUECKOE
CONPOTHUBIIEHUE MaTepuana S - 107 Om - m.

a) 500 Om; 6) 50 Om; B) 5 Om.

3. Ilox neiicrBuem cuibl 10 H npyxuna nmuHo#t 1 M yanuHMiIace Ha
0,1 m. KakoBa xecTKOCTb IPy>KUHBI?
a) 10 u/m; 6) 100 u/m; B) 0,1 5/m; 1) 1 - 10 H/M.

OTBeThTE Ha BONIPOCHI.

4. Kakoii Bu nedopmannu HaOIllOAaeTcss B CTPYHE TUTApbl BO BpeMs
UTPHI Ha HEit?

a) IuTacTI4YecKas nedopManus;

0) ynpyras nedopmarus;

B) TeKy4as aedopMarys.

5. Ecim Temmneparypa Tena yBenM4miach Ha 10° C, T0 Ha CKOJIBKO
KenbBuH yBennuuiack ero TeMneparypa o adCcoIfoTHOH mikae?
a) 10 K; ©0) 273 K; B) 263 K; 1) 283 K.

6. Teno oovemom 0,2 M® COCTOMT M3 BelmecTBa MIOTHOCTBIO 5 - 10°
kr/m°. Kakosa macca tena?



a) 10%kr; 6) 10% kr; B) 100 kr; 1) 4 - 10°° KT

7. Kakoit ¢dusmyeckuii mapamerp OmpeAeseT KOJUYECTBO TEILIOTHI,
HE00XO0IUMOe JIJIsl HarpeBaHUS BEIICCTBA MAccoi 1 Kr Ha 1°¢?

a) yAeJbpHas TEIJIOTa CTOPaHHs;

0) yaenpHas TEIUIOTa TapooOpa30BaHuU;

B) ylledbHasl TEII0Ta IIABJIEHUS;

T') yIelbHas TeIUIOEMKOCTh;

J) TETIOTIPOBOIHOCTb.

Bribepure mpaBUIIBHBIN OTBET.
8. OTHOMmEeHNE Macchl K 00BEMY Ha3bIBACTCA. . .
a) yIeNbHBIM BeCOM; 0) IIIOTHOCTHIO; B) BS3KOCTEIO.

9. TlonoXuTENbHO 3apsHKEHHOE SIPO, OKPYKEHHOE 00JaKOM OTPHUIIATEIIHHO
3apsHKEHHBIX JICKTPOHOB, HA3BIBACTCA. . .
a) mpoToHOM; 0) 3apsIOM; B) KATOAOM; T') aTOMOM.

10. O603HaYbTE XMMUYECKHE DJIEMEHTEI CUMBOJIAMHU.
a) Marnwuii; 0) Cepa; B) Yriepon; r) Mens;

) Amowmunmii; e) Cepebpo; k) AzoT; 3) Harpwid.

10. BeiGepuTe MeTasIbl M3 YKa3aHHOT'O MepeyuHs

1) Maruwuit;
2) Xiop;

3) lumk;

4) Kpemnuii;
5) PryTts.

Kputepuu ouenku

3a KaXk/Iplil MPaBUWIBbHEIN OTBET — 1 Ga.
3a HempaBWIBHBIN O0TBEeT — 0 6aIoB.

KauecTBeHHas OlIEHKA HHAWBHIYaIbHBIX
IIpoueHT pe3yabTaTUBHOCTH N
00pa3oBaTeNbHBIX JOCTHKEHHUH
(IpaBUIIBHBIX OTBETOB) —
6am (oTMeTKa) BepOATBHBIN aHAIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOIIO
7079 3 YAOBJIETBOPUTEIBHO
menee 70 2 HEYIOBJICTBOPUTEILHO




2. TEKYIIIUI KOHTPO.Ib

Tekymiuii KOHTPOJb  YCIIEBAEMOCTH  OCYIIECTBISETCA B  XOIE
MOBCEIHEBHON y4eOHON paboTBl MO KypCy MWUCIUMIUIMHEL JIaHHBIA BHI
KOHTPOJSI JIOJDKCH CTHMYJIHPOBAaTh CTPEMJIGHHE K CHCTEMaTHYECKOH
CaMOCTOATENBHON PaboTe 10 M3YyYCHMIO Y4E€OHOW IMCHIUIUIMHBL, OBJIAJCHHIO
npodecCHOHANBHBIMA U OOLIMMH KOMIETCHIMSIMH, ITO3BOJISET OTCIECKHUBATH
MOJIO’KUTEIIbHBIC/OTPUIIATENIHHbIC PpE3yIbTaTHI n IUTaHUPOBATh
npeaynpexIarone/ KOppeKTHPYIOEe MEPONPHUSTHSL.

2.1. TecToBBIii KOHTPOJIb

Cnenuduxanus

TecT BXOOWUT B cOCTaB KOMIUIEKTa KOHTPOJIbHO-OLIEHOUYHBIX CPEACTB U
IpefHa3HaYaeTcs Al TEKYIIero KOHTPOJISI M OLCHKM YMEHHH W 3HAHUH
obOyuaromuxcs 2 kypca cnenuanbHoctd 08.02.09 MoHTax, Hamagka u
OKCIUTyaTalys 3JeKTPOOOOPYJOBaHMsS IMPOMBIIUICHHBIX W TPaXIaHCKHX
3n1aHui (M0 oTpaciasM) Mo mporpamMMe ydeOHoil aucrumianesl  OIT.06
MarepuanoseeHue.

Tect npoBoIUTCS B MMCHbMEHHOM BHZE Ha OlaHKaX MOCie M3YyueHHs
KaKIOU TEMBL.

IIpumepbl TeCTOBBIX 3aJaHMII VI CAMOKOHTPOJIS
Tema 1.1 CTpoeHue u cBONCTBa MeTALIOB
1. 3akoHuuTe mpeIokeHHe. Martepuanbl, TNpeAHa3HAUYEHHBIE IS

W3TOTOBJICHHUSA JeTajed MaluH, NpHOOpPOB, WH)KEHEPHBIX KOHCTPYKIUH,
[OJIBEPTaIOIIHUXCS MEXaHUYECKUM Harpy3KaMm Ha3blBAarOTCS. ...

2. Bribepure npocThie METAILIBL:
a) cranb; 0) kene30; B) OpoH3a; T') YYT'yH; 1) aJlOMUHUN; €) CBUHEII.

3. JIonojHHTE MEepeYeHb YePHBIX METAJLIOB:
1) deppocmnassr;, 2)...; 3)....

4.BrIOepuTe METANTUICCKUE CIUIABHI:
a) cranb; 0) kene30; B) OpoH3a; T') YyT'yH; 1) aJlOMUHUN; €) CBUHEII.

5. IlpuBenute mo 2 npumMepa:



1) OnaropoaHBIX METAIUIOB; 2) YEPHBIX METAJLIOB;

6.YKakuTe Ha3BaHHUE TUIIOB KPUCTAINIECKUX PEIICTOK.

7. 3axoHunTe mpemnokeHne. CrocoOHOCT OJHOTO M TOTO K€ MeTalia
00pa30BbIBATh HECKOJIBKO PA3HBIX KPUCTAIIMYECKUX CTPYKTYP Ha3bIBAaETCS

8.Ykaxure  HazBaHue  Jedekra  KPUCTALIMYECKOTO  CTPOCHUS,
MOKa3aHHOTO Ha PUCYHKE.

I
av

1

9. VYKaxuTe OCHOBHBIE OTIMYHS MOHOKPHUCTAJUIOB M  PEAIbHBIX
KPHCTaJJIOB.

10. 3akoHuMTe NpeATOKeHHe. 3aBHCHMOCTh CBOICTB KpHCTaljga OT
HaIpaBJICHUS HCCIIeI0BaHMS, BO3HUKAIOIIAsI B pesyJbTare
YIOPSJI0YSHHOTO PACIIOIOKESHHUS aTOMOB HA3bIBACTCA ...

11. Vkaxure Ha3BaHUE nedexra
188 - KpUCTAJIMYECKOIO0 CTPOEHUs], IMOKa3aHHOTO
¥ : Ha PHUCYHKE.
11l
1




12.3akonunte npeioxkenne. KauecTBO METAUIMYECKUX U3ACIHA BO MHOIOM
ompenensercs: pU3MIeCKUMH, XUMUIECKUMIL. . ..

13. 3akoHuHTE NpeUIoKEHHE. XUMHUYECKOE Pa3pylleHHE METaIOB 0
JIEHCTBHEM OKPYKaIOIIeH Cpebl IIPH OOBIKHOBEHHON TeMIIepaType
Ha3bIBACTCH. ..

14.3akoHUNTE TpPEATIOKEHHE. COBOKYITHOCTh  CBOMCTB, OMPEACISIONINX

COIMPOTHUBJICHUE METAJUIOB WK CIUIaBOB BO3JICHCTBHIO MEXaHHMYCCKUX yCHHHﬁ,
KOTOPpbIC MOT'YT INpWjaratbCqa K U3ACIUI0 Pa3JINIHbIMU crnocobaMu Ha3BEIBAETCS

15.0mpenenute  COOTBETCTBHME  MEXIy  BHAAMH  HArpy3ok H  HX

XapaKTepUCTHKAMU.
1) cmamuueckas a) BO3HUKACT B pe3ysbTaTe yAapa, Koraa AeiHCcTBUE
Harpy3KH{ HCYUCIISIETCS] MAJIBIMHU JIOJISIMH CEKYH/IBL.
2) nogmopHo— 0) BO3pacTaeT MEMIEHHO OT HYJIA JI0 HEKOTOPOTO
nepemeHHas. MPE/IENBEHOTO 3HAYEHUS U JaJIee OCTAeTCsI HOCTOSIHHOM.
3) ounamuueckas B) MHOTOKPATHO U3MEHSIETCS BO BPEMEHH 10 KaKoMy—

60 NePUOANYECKOMY 3aKOHY.

16.3akoHuuTe NpeayoKeHue. TexHonoeuueckue ceoicmea — 3T0 COBOKYIHOCTb
(M3MYEeCKHX W MEXaHWYECKHX CBOWCTB, OIPENCIBIIONINX CIIOCOOHOCTH
MeTaJlia TOABEePTaThCs ...

17.3akoHunTe MNpEAIOKCHHUC. COKpaH.[CHI/Ie o0BeMa PacIuIaBJICHHOTO METalljia
IpH1 3aTBEPACBAHNN U TOCIICAYIOIIEM OXJIAXKACHUN HA3bIBACTCHA. . ..

18.0npenenure COOTBETCTBUE MEXIY BHJIAMU JIMTEHHBIX CBOMCTB M HUX

XapaKTePUCTHKAMHU.

1) arcuoxomexyuecmo a) HEOTHOPOIHOCTh XMMHUYECKOTO COCTaBa B Pa3HBIX
YaCTSIX OTIIMBKL

2) nuxeayus 0) cokpamieHne 00beMa PacIIaBISHHOTO MeTajia Tpu
3aTBEPJCBAHNH U MOCIEYIOIIEM OXJIaXKICHHUH.

3) ycaoka B) CITIOCOOHOCTH PACIUIABJICHHOTO METAJIa 3aIOTHSITh

(hopMy U 1aBaTh OTIMBKHU C TOYHON KOH(UTYpaIHEH..



19.3akoHuKTE PEUIOKEHHE. YCmaniocmpio Memaiia Ha3bIBaeTCs SIBJICHUE
MOCTENEHHOTO Pa3pyLICHUsI METaIa 04 AEHCTBUEM. . ...

1)
2)
3)

10.

Tema 1.2 kene30yriaepoaucTbie CIJIABBI
OtBeTbTe Ha Bonpoc. [loueMy B TEXHUKE CIUIABBI TTOJIyYHIIH OOJIbILEE

MPUMCHEHUEC, YEM YUCTLIC METajIbI?

3akoH4HUTE MPCAJIOKCHUC. BemectBa CILlJIaBa, o6pa3y}0mI/Ie CUCTEMY,
Ha3bIBAKOTCA. ..

BI)I6epI/ITe BCLICCTBA, KOTOPBIC MOT'YT OBITh KOMIIOHEHTaMH:

a) MCTaJLIbI, 6) HCMCTAJJIBI; B) HCKOTOPBIC XUMHUYCCKUEC COCAUHCHUSA,
1") JII00BIC XUMUYECKHE COCINHCHUA.

BriGepure, n3 kakoro koyimuecTBa (a3 COCTOUT paciijiaBiIeHHbIH
MeTaJul:
a) omHOM, 0) IBYX; B) MHOXKECTBA.

JlonoynHuTE BUABI CIUIABOB MO CTPYKTYPE U CTPOEHUIO:
MEXaHUYeCcKasi CMECh;

ey

Mo puc.1 ykaxkure Ha3BaHHWE CTPYKTYp CIIJIaBa

BI)I6CpI/ITe KOMIIOHCHTBI YEPHBIX METAJNIMYCCKUX CIIJIABOB:
a) ’ene30; 0) yriaepo; r) KUCIOpOoI.

3akoHYnTE MpeIokeHne. MeTaInIecKuM CIIJIaBOM Ha3bIBAIOT
BEIIECTBO. ..

Bribepure moHATHSA, HCIIOTIB3yEMBIE IS H3YIECHHUS IIPOLIECCOB B
CIUIaBaX U ONUCAHUA UX CTPOSHUS:



a) KOMIIOHEHT; 0) ¢a3a; B) pacTBOp; I') CHCTEMa; ) CTPYKTYpa.

11. 3akonuwmre npemnoxenue. OTHOPOIAHYIO, OTICICHHYIO OT OCTAIbHBIX
YacTei, 4acTh CUCTEMbI, HIMEIOIYIO OJTMHAKOBBIM COCTaB U OJHO
arperaTHOe COCTOSTHHE Ha3bIBAIOT ...

12. Bribepure, 3 KaKOTo KOJMUYECTBA (ha3 COCTOUT MEXaHHYECKast CMECh
IBYX BHIOB KPUCTAJUIOB!
a) O/IHOM, 0) BYX; B) MHOXKECTBA.

13. Bribepure, CKOIBKO KPUTHIECKAX TOUYEK IPH IJIABICHIH U
3aTBEPJCBAaHUY UMCIOT METAJUIMYCCKHE CIUIABEL:

a) OJHY;
0) nge.
Tema 1.4 Criocodn1 06padoTKH MaTepHAJIOB
1. 3amonHMTE MNPOMYCKH. ... Ha3bIBAETCS TEXHOJOTHMYECKUI mpoIecc,

COCTOSAIIMIA W3 COBOKYIIHOCTH OIICpallMii HarpeBa, BBIICPKKH H
OXJIAXKICHUS M3ACIUA M3 METAUIOB W CIUIABOB C LENbI0 W3MEHEHHS
CTPYKTYpPBI U CBOHCTB B 33JaHHOM HaIpaBJICHUH.

2.  Jlomomawute (a3pl TepMHUECKON 00pabOTKH:

1) HarpeB 10 pasJIMYHBIX TEMIIEPATYP;

2) ..

3)

3. BniOepute 0CHOBHBIE BUIbI TEPMHUYECKOH 00pabOTKH
a) OTXKWT; 0) IIeMEHTAaIMs; B) HOPMAITU3AIHS; T) 3aKajKa; 1) OTITYCK.

4.  3amosHUTE MPOMYCKH. AZ0THPOBAHUE, XPOMUPOBAHKE, CUIINIIUPOBAHHUE
- 9TO CTOCOOBI... 00pabOTKH CTaNH.

5. 3akoHuHTE MpeUIoKeHne. [Ipornecc HaCHIIEHUS H3IEIHN YTIIIEpPOI0M
Ha3bIBACTCH. ..
6. Bribepute mporieccsl IpoUCXOIAIIMe TpU 1 epmomexanuieckou

(TMO) obpabomxe:
1) mnactuyeckas aehopmarus;
2) 3aKaika;
3) nmubdysus aTOMOB BelIECTBA BIITYOb H3ICHs



4) oTmyck.

7. 3akxonunte mpemrokerre. Crnocod M3TOTOBICHUS ACTATH WM 3aTOTOBKH
3aM0JIHCHHEM TIOJIOCTU JKUAKAM METAUIOM C MOCIEAYIOIUM €ro
3aTBepCBaHUEM Ha3bIBACTCH. . .

8. BriOepure OCHOBHOE CBOWMCTBO, KOTOPHIM JOJDKHBI 00NamaTh JHUTCIHEBIC
CIUIABBI:

1) KOBKOCTS;

2) KHUIKOTEKYYECTb;

3) IIACTUYHOCTH.

9. Ompenenure  COOTBETCTBME ~ MEXIY  TePMMHAMH W HX
XapaKTepUCTUKAMHU.
1) onoka a) nuTeitHas Gopma U3 MeTaa.
2) KOKUb 0) 3arOoTOBKM WJIM H3JCJHS, NOJYYCHHBIE METOIOM
JHATBS;
3) omauska B) MeTaJUTMYECKasl WK ACPEBsIHHAS paMa U3 IBYX
oy opM.

10. Beibepute cnenuagbHBIEC CIIOCOOBI JIUTHS:
1) nuThe B KOKHJIb;
2)  JTUTBE MO BBILIABJISIEMBIM MOJIEIISIM;
3)  1eHTPOOEKHOE JINTHE;
4)  nuTHE MO JAaBJICHHUEM,;
5) nwuThe B Hiecuansie GOPMBI;
6) muThe B 000TIOYKOBBIE (HOPMBI.

11. 3akoHuuTe MIPEI0KEHHE. ITpouecc ob6paboTku METaJJIOB
nmaBieaueM(OM/]) — 3To mpupmanme Martepuany TpeOyeMoi (QOopMEl,
pa3MepoB M (H3UKO-MEXaHWYECKUX CBOWCTB 0€3 HapylIeHHs €ro
CIUIOIIHON CTPYKTYPHI IIyTEM...

12. Jomomnaute Bumst OM/I:
1) BonoueHue

2) IUTaMIIOBKa;

3) KoBKa;

4) ..

5)



13.

14.

1
2)
3)

15.

16.

3aKoHYUTE MpeIoKeHHe. TeXHOJOTMYeCKHH Mpolecc IOTy4eHUs
HEpPa3beMHBIX COCIUHEHHH, XapaKTepPH3YIOIIUICS HENPEPHIBHOCTHIO
CTPYKTYp Ha3bIBacTCH. ..

Bribepure ¢akTop, OT KOTOPOro B HAaWOONBIICH CTEIIEHH 3aBUCHT
KaueCTBO CBapHBIX KOHCTPYKLIHUIA:

cnoco0 CBapKu;

CTEIeHb COOTBETCTBHS CBAPHOTO COSIMHEHUS CBAPUBAEMOMY METAILLY;
BUJI MaTepHaa.

Hamummre Ha3BaHume mpyTka (CTep)KHSA) C HAHECEHHOW 0OMa3KoH,
KOTOPBII HCIOIB3YyeTCs IPU CBapKe.

Onpenenute  COOTBETCTBHE  MEXIY BHJIAMH  CBapkH H  HX
XapaKTepUCTUKAMMU:

a) Tas3oBas CBapKa; 1) ocymecTBIsIeTCS IMMyTEM MPOITYCKAHUS

b) TtepmuTHAs 3JIEKTPUYECKOTO TOKA YePe3 CTHIK COSANHIEMBIX
CBapKa; Jeranei;

C) KOHTaKTHasd 2) OCYLIECTBISIETCS 3a CUET TEIIOBOI DHEPTHH,
CBapKa BBIJICTSIEMOH TIPH PEaKIH CMECH OKCHJIOB XKeJe3a

Y U3MEJIHUYCHHOTO aTFOMHUHUS;
3) ocyIecTBIsIETCS TTOCPEACTBOM HAarpeBa KPOMOK

17.

18.
19.

20.

21,

B IJIaMCHU T'OPCIIKHA.

VYkaxuTe Ha3HauUCHHE 00paOOTKH pe3aHueM.

OtBetbTe Ha Bonpoc. YeM oTiIMyaeTcs 3aroToBKa OT JAeTau?
Omnpenenure COOTBETCTBUE MEXAY BHAAMH OOpabOTKM pe3aHHeM H
MOoJTy4aeMoi Ipu 00paboTKe ITOBEPXHOCTHIO

a) TOYCHHE; 1) umITHHApPHUYECKas;

b) dpeseposanue; 2) ¢aconHas;

C) numdoBaHue 3) KoHycooOpasHas;
4) rnagkas;

3anojHUTE MPOIYCKHU. J[BYKEHHE, TIPU KOTOPOM C 3aTrOTOBKU CPe3aeTCst
MPUITYCK WX U3MEHSIETCS COCTOSIHUE TIOBEPXHOCTH, Ha3bIBAETCS. .. UJIH. .

3apncyI7ITe CXEMAaTUYHO M YKaXXUTC CTPCJIKaMU B KaXJIOM H3 BUIOB
06pa6OTKI/I T'JIaBHOC IBWKXCHUEC U JIBHXKCHHUC I1OJaYM:



1) uwmgoBaHKE C UCIOIB30BAHUEM HUTH(POBAIBLHOTO KPYTa;
2) cBepJICHHE OTBEPCTHS;
3) TouYeHmHe.

1)
2)
3)

1
2)

3)
4)

1)
2)
3)

Tema 1.5 3ammuTa MeTaIJI0B 0T KOPPO3UH

3akoHuuTe Mpeasiokenue. Kopposueti Ha3pIBaeTCs MPoOLECC. . .

JlomonHuTe BUIBI KOPPO3HU:

a) xumudeckas; 0) ...;

VYkaxure BUI KOPPO3HHU B KaKIOM U3 IPUBEIECHHBIX IPUMEPOB!

a) pa3pylIeHHe METANINYEeCKO KOHCTPYKIIMU B MOPCKOH Bozie, 0)
OKHCJICHHE JeTaslell IBUTraTeNIss BHYTPEHHETO CTOPaHUs; B) MOKPHITHE
IUICHKOW OKUCIJIOB METAINIMYECKUX U3JEJIUN B LIEXE IPYU HOPMAJIbHOM
TeMIepaType U BIaKHOCTH.

JononHuTte BUABI KOPPO3UITHBIX pa3pyLICHUM:
MEKKPUCTAJIIUTHASL KOPPO3US;
MECTHasi KOppO3Hsl;

VYkaxuTe HauboJee ONacHbIi BHI KOPPO3UH.

Bri6epuTe criocoOb! 3aUTh OT KOPPO3UHU Ha ITAIe NPOSKTHPOBAHUS
U3 JIeITHS:

BBIOOp Marepuara;

BBIOOD KOHCTPYKLIMH U3/IENINS C YIETOM OrpaHUueHHs (MCKITIOYEHHSI)
BJIMSIHUSL BHELIHUX (haKTOPOB;

pacuer BcexX Harpysok;

BBIOOp PEXKUMA IKCILTyaTaLlUH.

JlononHuTE OCHOBHBIE METO/Ibl HAHECCHUST METAJUTMUECKUX
TOKPBITUH JUIS 3aLIUTHI OT KOPPO3UH:
T y3MOHHBIN;

ey



10.

11.

12.

1)
2)
3)
4)

1)
2)

yKa)KI/ITC, KaKnuMm 06p8.30M MCTAJUIMYCCKAA IMOBEPXHOCTH TOJDKHA
OBITH TIOATOTOBJIEHA K HAHECECHUIO 3AIIUTHOTO TIOKPBITUS.

Beribepure nerupyroniye 100aBKH, MOBBIIIAONINE CTOMKOCTh IIPOTHB
KOPPO3HH:
a) kuciIopox; 0) XpoM; B) HUKENb; T) COa KayCTUUECKas, 1) TUTAH.

Ilepeuncaute npuMepbl HEMETAUINYECKUX TOKPBITUH,
HCTIONB3YEMBbIX JUTS 3aIUTHI METAIIIOB OT KOPPO3HH.

3akoH4HUTE MPCAJIOKCHUC. BeIlIeCTBa, CIIOCOOHBIE B MAJIBIX
KOJIMYECTBAX 3aMCIJIATh MMPOTCKAHNEC XUMHUYCCKUX MIPOLCCCOB WIN
OCTaHABJIUBATh UX, HA3bIBAKOTCA. ..

Bribepure, kak Ha3bIBa€TCS MPOLIECC HAHECEHUS TOPSUETro MOKPBITHS
OJIOBOM:

TYMMHPOBAHHUE;

METaJUTH3AIHS;

Ty’KEeHHE;

OKCHANPOBAHUE.

Tema 1.6 MeToabl HCCJIEA0BAHNI U UCTILITAHUM
MartrepuajgaoB

I[OHOJ'IHI/ITe e nepruoaAnvICeCKOro KOHTPOJIA MEXAHUYCCKHUX CBOICTB
METaJlia:
BBISABJICHHWSA OIIACHBIX 30H B ACTAIAX,

JlononHuTe BUAbl MEXaHUUECKUX UCTIBITAHUMN:
a) Ha pacTsDKeHHUE; 0) Ha yCTaJIOCTb; B) Ha TBEP/OCTH; I') HA UCKPY;
r)...; )....

3aKoHYHTE MPpEJIOKCHHC. HpI/I MPOBEACHUN MEXAHUYCCKUX HCITBITAaHUI
CTPEMATCA BOCHIPOU3BECTH TAKHUE YCJIOBUA BO3JCHCTBHS Ha Mmarepuali,
KOTOPBIC UMCIOT MECTO IIPH ....



4. 3akoHuHTE TIpeIoKeHHe. J1JIs
UCIIBITAaHUH Ha pacTsHKEHHE
MPUMEHSIOTCS CIIeIUAIbHbIC
...MaIIAHEL. (CM. PUCYHOK).

4.
5.0Hpe[leJ'H/ITe COOTBETCTBUC MCIKAY METOJaMU ONIPEACTICHUA TBEPAOCTH

U UX XapaKTePUCTUKaAMU

1) TBepmocth o bpuHemio; a) BIAaBIMBaHHE aJIMa3HOU MHPAMUIIBI;
2) TtBepmocth o PokBemy; 0) BOaBIMBaHHUE aMa3HOTO KOHYCa;
3) TBepmocTs Mo Bukkepcy. 8) 60asnusanue CmaibHO20 WAPUKA.

6.Ykaxure 0003HaUCHHE TBEPAOCTH IO PokBemwy.
7. BpiOepure MeTO UCTIBITAHUH, MPUMEHSIEMBIH ISl OCei
JKEJIe3HOIOPOKHBIX BarOHOB, aBTOMOOMIIEH

8. a) Ha ycranocts (BBIHOCIHMBOCTB) ; 0) Ha OCAIKy B XOJIOJTHOM
COCTOSIHHH;; B) Ha TBEPAOCTh; I') HA YIAPHYIO BSI3KOCTb.

9. Vkaxute 0003HaYCHHE TBEPAOCTH 0 bpuHeLIIO.

10. VYkaxwurte Ha3BaHHE MPUOOpPA HA PHC. U €rO 3
Ha3HAUCHHE. w1

11. 3akonumte npeanoxeHue. Koraa HyHO OBICTPO YCTaHOBUTH MapKy
CTaJIM TIPAMEHSIIOT ...

12. Vkaxure NpeuMyIlecTBO METO/Ia HEPA3PYIIAIOLIET0 KOHTPOJISL.



1)
2)
3)

13.Be16epuTe, I KaKUX AJIEMEHTOB KOHCTPYKITUH MPUMEHSIOT TIPpoOy Ha
0CaJ/IKy B XOJIOJTHOM COCTOSIHUU:
a) 3aKIenKkd; 6) OCH KEeJIE3HOIOPOKHBIX BATOHOB; B) OOJTHL

14 IlpuBenute 3 mpuMepa METOAOB Hepa3pyIIAIOMIero KOHTPOII

15.Br10bepute METOI UCTIBITaHUI, KOTOPBIA IPUMEHSIOT IS KOHTPOJISA
TePMETUYHOCTH PabOTarOIINX IT0JI JaBJICHHEM CBAPHBIX COCYIIOB,
0ayIOHOB, TPYOOIIPOBOJIOB:

1) KamWULSIPHBIA METOL;

2) MeToJ TCYCHUCKaHHS,

Tema 2.1 IudjeKTpUuYecKUe MaTePUAIbI

1. 3akoHuute NpeAJIOKCHUC. BeH.[eCTBa, OCHOBHBIM JJICKTPUYCCKUM
CBOMCTBOM KOTOPBIX SABJISICTCS CITIOCOOHOCTH NOJIAPpU30BaTHCA B
QJICKTPUYCCKOM I10JIC Ha3bIBAIOTCA. . .

2. BpiGepure rpymisl AUdIEKTPHYECKUX MaTEpUaJIOB 110 HA3HAYCHHIO!

a) DJICKTPOU3OJIALIMOHHBIC MAaTCPUAJIbI; 6) AKTHUBHBIC TUDJICKTPUKHU, B)
F33006p33HHG JAUDJICKTPUKH.

3. Bribepure opranuueckue TUIJIEKTPUKH:
a) cTeKNo; 0) pe3wHa; B) KEPaMHUKA; T') MOJIUITHICH;
) TpaHC(OPMATOPHOE MACIIO; €) CIFOJIA.

4, OHpCI[eJ'II/ITC COOTBETCTBUC MCIKAY OIPCACIICHUAMU U UX

XapaKTepUCTHKAMU
BJIArOCTOWKOCTE; a) crmocoOHOCTh MaTepralia IOTJIOMATh BOISTHBIC
BIIArONPOHUIIAEMOCTb; napbl U3 OKpyKaroIel arMochepst;
TUTPOCKOMUYHOCTb. 6) CIOCOOHOCTH MaTepHaa MPOIMyCKaTh CKBO3b

ce0s TTapsl BOJIHI;
8) cTIOCOOHOCTh MaTepualia COXPaHsATh CBOU

SKCIUTyaTallMOHHBIE CBOMCTBA MPHU BO3/IEUCTBUU

BJIaru.

5.  VYkaxute mokazarenb, XapaKTEpU3YIOIINHA COIEepKaHUE B MaTepHrae
CBOOOJTHBIX KHCIIOT, KOTOPBIE YXY/IIMIAl0T CBOWCTBA JHAJICKTPUKOB
(cmou u mMacenn).



6.

Bribepure Ha3HaUeHHE (QITFOCOB:

a) TEPMOM3OJIAIHNS COETUHEHNUI;
0) mosyueHus: KaYeCTBEHHON U HaJIeKHOU Maiiku;
B) 3allUTa OT BO3JICHCTBUS BJary.

7.

9.

3aKoHYHUTE TIPEIIOKEHUE. AKTHUBHEIS AUDJIEKTPUKHA OTINYAKOTCS OT
OOBIYHBIX AUDJIEKTPUKOB TEM, 4TO...

3anonHuTe Tpormycku. CMeIneHWe 3JIEKTPHYECKHUX 3apsiioB B
3NIEKTPUYECKOM TI0JIe, TPH KOTOPOM  MPOUCXOJWUT pa3AeicHHe
LHEHTPOB  IOJOXXMUTEIBHOTO M OTPHULATENBHOIO  3apsAloB
Ha3bIBaeTCH. . ..

VKaxuTe BUABI AU3JIEKTPUKOB 110 arperaTHOMY COCTOSIHUIO:

a)...; 0)...;B)....

10.

11.

1)

2)

12.

13.

a)

Bribepure HeopraHudeckue TUAICKTPUKU:

a) cTexio; 0) pe3nHa; B) KepaMUKa; I') MOJIUITUICH;
1) TpaHC(OPMATOPHOE MACTIO; €) CITFOJIA.

OmnpeznenuTe COOTBETCTBHE MEXIY ONPEACICHISIMUA U UX
XapaKTepUCTHKAMU

npoboit Q) paccesiHHas Yacmo NOSTIOWEHHOU OUINEKMPUKOM

JAUDJICKTPHUKA, BﬂeKmpuUQCKOﬁ oHepeuu,
JAUDJICKTPUICCKHUC

MOTepH. 0) seneHUe 00PA308aHUs 8 QUIIEKMPUKE NPOBOOSAUE20

Kanania noo oetcmauem 31eKmpuiecko2o noJis
6clle0Cmeue pesKo2o 603PACmaHus
INEKMPONPOBOOHOCU;

3akoHYHUTE OPEAJIOKCHUC. CrocoOHOCTh SJICKTPOU3OJIATUOHHBIX
MaTepraIOoB HPOTHUBOCTOATH XUMUYCCKU aKTUBHBIM BEIIECTBAM
Ha3bIBACTCA. ..

Bri6epure ra3000pa3HbIe AUIICKTPHUKH:
a30T; 0) KUCIOPO; B) BOJOPO; T) dJieras; 1) BO3AYX; €) aproH.



14. 3akoHuuTe npemtoxenHue . DPGeKT BOZHUKHOBEHHUS MOJISPU3AIIUN
JIDJICKTPUKA MOJ] NSHCTBUEM MEXaHMIECKUX HAPSKCHHUIH
Ha3bIBACTCHL...

Tema 2.2 IToynpoBoJHHKOBBIE MATEPHAJIbI

1. 3anomnnurte npomnycku. [1oaynpoBOAHUKH — 3TO BELIECTBA, YAEIbHASA
3NEKTPUYECKas MPOBOJMMOCTh KOTOPBIX MEHBINE, YeM Yy ... W OOIbIIe,
YEM Y....

15. 3akoHuure MPpCAJIOKECHUEC Y nenbHOE COIPOTUBJICHUC
TMOJYIIPOBOAHUKA PE3KO YMCHBIIACTCA P BBEACHUU B HETO...

16. BriOepure BelecTBa, KOTOPhIC 00CCIICYMBAIOT IPUMECHYIO
MIPOBOAUMOCTH TIOJTYIIPOBOTHUKOB:

a) MeTaJuIbl; 0) HEMETalIbl; B) IPUMECH;
r) M00ble XUMUYECKHE COSTUHCHHUSL.

17. VYxaxute Ha3BaHHE METOJIa TTOTYYEHHUS 0CO00 YHUCTBHIX KPUCTAIIIOB,
MOKa3aHHBIN Ha puc.l:

Puc.1 &=

18. BriOepure Hanboee pacpoCTpaHeHHBIH B

TPHPO/IE IPOCTOM TTOTYIPOBOJIHUK: ‘v("\ =
~ NSO — -
1) repmanwi; —r
2) cenen; 2~
3) kpemHui; :
4)  dochun rammms. all

19. Vkaxure He MeHee IATH IPUMEPOB IIPHUMEHEHUS
MOJYTIPOBOJJHUKOBBIX MaTepHaJIOB.

7.3axoHunTe npenoxeHue. OTINYUTENbHBIM IPU3HAKOM

HOJIYIPOBOJHUKOB SIBISIETCS ...

8.Br1bepure HOCHUTENEl TOKA B ITOTYPOBOAHUKOBBIX BEIIECTBAX !
a) MEKTPOHBI; 0) «IBIPKI»; B) ANMEKTPOHBI U «IBIPKI.



1
2)

1
2)

9.3akoHYHTE MpEATIOKEHHNE. B 3aBUCHMOCTH OT CTETIEHU YUCTOTHI
MOTYTIPOBOJHUKH TIOPA3JEIISIIOT HA COOCTBEHHBIE U ...

10.Br16epuTe pOCTHIEC MOTYITPOBOTHIKH: ’
5) repmanwmii;

6) cenen;

7) wadTanuH; It
8) dochun ramms.

11.ITo puc. ykaxxuTe Ha3BaHHE METO/IA ONyICHHS
0c000 YHCTHIX KPUCTAUIOB.

12.Yxaxxute He MeHee TpeX NPUMEPOB IPUMEHEHHS MOJTyIPOBOAHUKOBBIX
MaTepHUalIoB.

Tema 2.3 IIpoBoAHNKOBBIEC MAaTePHAJIbI

3aKoHYHUTE NpEAJIOKCHUC. CpeZ[I/I TBEPAbIX IMPOBOJAHHUKOBLIX MAaTCPUATIOB
HanboJiee 4acTo B SJICKTPOTCXHUKE IMTPUMCHAKOTCA MCTAJUIBL U .. ..

JlononxuTe BHUIB NPOBOJHHKOBBIX MAaTEpPHANOB, KOTOpBIE O00JIaNalOT
HUYTOXKHO MAaJIbIM YAEIBbHBIM DJIEKTPUYECKUM COIPOTHBICHUEM IIPH
TeMIepaTypax, OJIM3KnuX K aOCONOTHOMY HYJIIO:

CBEPXIPOBOAHUKH;

Beribepure, yem 00ycioBiIeHa IPOBOAUMOCTb METAIIOB!

a) HalpaBJICHHBIM ABUKCHHUEM CBO60,E[HBIX DJICKTPOHOB IO
BOBHCﬁCTBHCM 3JIEKTPUUYECCKOTO 101,
6) TNIEPEHOCOM BMECTC C DJICKTPUYCCKUMMU 3apsaJaMu HOHOB BCIIIECTBA.

I[OHOJ'IHI/ITG BUABI )KUAKHUX [IPOBOJHUKOB!
KUIOKHUE MCTAJIJIBI,

yKa)KI/ITC, KaK Ha3bIBaeTCsl 0C000E COCTOSIHHE BEOICCTBA, TP KOTOPOM
Tra3 CUJIIbHO HOHU3UPOBAH, U Ha0r01aeTCs PaBE€HCTBO B €AMHUIIE o0beMa



a)
b)
c)
d)

a)
b)
c)
d)
10

quciia OTpUIATCIIbHO 3aPAKCHHBIX 3JICKTPOHOB U ITOJIOKHUTCIIBHBIX
HOHOB.

Bribepure, Kak BIUSCT HAIMYHE IPUMeCel B KPUCTAIUTMIECKOHN peIIeTKe
Ha yICIbHOE COMPOTHUBIICHHE IPOBOAHHKA:

b) ymempHOE cOmpOTHBIICHNE YBEINIHBACTCS;

C) yIenpHOE CONPOTUBICHHUE YMCHBIIACTCS;

d) ynenbHOE COMPOTHUBIICHHUE HE U3MEHSETCSL.

BribepuTe mpoBOAHUKOBBIA MaTepHal, Maika KOTOPOro 3aTPyTHCHA U3-
3a 00pa30BaHUs OKCUIHOW TUICHKH:

MeJib;

30JI0TO;

cepedpo;

ATIOMUHUH.

Ykaxure BHIBI IPUMOS (TBEPAbIC WX MATKHE), 00Iagaromume
TYTOTIABKOCTBIO.

I[OHOJ'IHI/ITe MPOBOAHUKOBBIC U3ACTHS, IPUMCHACMBIC JId NIEpeaain U
pacopeaciacHusn G)J'IeKTpPI‘IeCKOﬁ OHEPIruu, COCANHCHHNS PA3JINIHBIX
l'IpI/I60pOB u ux qaCTeﬁ, HM3TOTOBJICHUS 0OMOTOK DJICKTPHUUICCKUX MAlllWH:
00MOTOYHBIE nposozaa,

YCTaHOBOYHBIC IPOBO/JIa U IIHYPHI,

“ey

. Pacumdpyiite mapkupoBky nposona IIIB 2x1.5.

11.omoyHUTE BUIBI METAJUIMYECKUX MPOBOJHUKOBBIX MAaTEPHUAIIOB 10
YAEIbHOMY 3JEKTPUUYECKOMY CONPOTUBIIEHUIO!
a) METaJUTbI BBICOKOW MPOBOJTUMOCTH;

6).

12.3akonuute npeanoxenne. K scudkum npoeoonukam oTHOCATCS

AIIEKTPOJIUTHI H ...

13.

Bribepure, uem 00ycIoBIeHA IPOBOJMMOCTD AJIEKTPOIUTOB:



a) HaIrpaBJICHHBIM JABHKEHHEM CBOOOJHBIX JIEKTPOHOB I10]] BO3/IeHiCTBUEM
3JIEKTPUYECKOTO OIS,
6) mepeHOCOM BMECTE C UIEKTPUUECKUMHU 3apsiJaMU HOHOB BEIECTBA.

13.

BI)I6epI/ITe, KaK BJIMACT HCKAXXCHUC KpHCTaJ'IJ'IPI‘IeCKOﬁ PpCHICTKH
METalJIa B XOJIOAHOM COCTOSAHMHU Ha YACIbHOC COIIPOTUBJICHUC!:

a) YACIBHOE CONPOTUBIICHUE YBEITMUHBACTCS;
0) yaenpHOe CONPOTHUBIICHAE YMEHBIIACTCS;
I') YASIBHOE CONPOTHUBIICHIE HE H3MEHSETCS.

14.

15

16

17

18

19

3amnoaHuTe IMPOITYCKU. IIna3Ma — 3T0 CHJIBHO ... ra3, B KOTOpOM B
CIAVUHUILIC o0BeMa YHCIIO OTPpHULATECIBHO 3aps’)KEHHBIX 3JICKTPOHOB U
TMOJIOKUTCIIbHBIX HOHOB IO KOJIHNYCCTBY...

Bribepure, MpoBOHUKOBBIE MaTepHAaIIbl C BBICOKOH MPOBOANMOCTHIO !

b) wmenp;
C) 30J0TO;
d) cepebpo;

€) aIOMHHHI.

VKakuTe BUJBI IPUIIOS (TBEPABIE HITH MATKHE), 0018 IAF0IIHI
HEBBICOKOU TEMIIEPATYPOIl IIABIICHHS.

Bribepure, ¢ KakOH LENBI0 MOHMANCHBIC NPOBOOA BbINYCKAION C
JLYHCCHBIMU MEOHBLMU HCUTIAMUL

a) Ui OOJIErYeHHUs Ak,

b) mms 3ammTe OT KOPpPO3UH;

C) Ui YMEHBILIEHHS YAeIbHOTO CONPOTUBIIEHHUS.

VKaxure, IS YETO UX UZONAYUOHHBLE 0OOLOUKU MOHMANCHBIX
npo60008 0OBIUHO OKPAWUBAION & PA3HbIE YBEMA.

Pacmmmdpyiite mapkupoBky npososna AIIB 2x2.5.

Tema 3.1. O0mast XapaKTepUCTHKA H KJIACCHPUKANUA KOMIIO3UIIMOHHBIX

1.

2.

MaTepuaJioB

3akoH4uTE TIPEIIIOKCHUC. Kommo3utel cocrosar u3 MaTpu4IHoOro
Mate€puajia — OCHOBBI U ...

Bribepure xapakTepUCTHKN KOMIO3HIIMOHHBIX MaTePHAJIOB!



1)
2)
3)
4)
5)

1)
2)
3)

1)
2)
3)

OTO T€TCPOTrCHHAA CUCTEMA,

COCTOUT U3 CHUJIBHO PAa3INYarOIIUXCs 110 CBOICTBaM MaTeprajoB,
COCTOUT U3 OAJHOPOIAHBIX KOMIIOHEHTOB,

CBOICTBA JIEMEHTOB KOMIIO3UTA OIHOPOIHEI.

KOMITOHEHTBI B3aUMHO HEPACTBOPUMEI.

BI)I6epI/ITe, k(2% 06ycn03neHa MMPpOBOAUMOCTb METAJIJIOB!

a) HaIpaBJICHHBIM ABHKEHHEM CBOOOIHBIX 3JIEKTPOHOB IO
BO3JICHCTBHEM 3JIEKTPUIECKOTO TIOJIS,

6) MepeHOCOM BMECTE C MIEKTPHUECKUMHE 3apJaMH HOHOB BEIIIECTBA.
JlononHuTe BUBI KOMIIO3UTOB 110 THITY YIPOYHSFOLINX

HaITOJTHUTEJICH:
JIUCTIEPCHO- YIIPOYHEHHBIE;
BOJIOKHUCTEIC;

[IpuBeauTe HE MeHEE ABYX MPUMEPOB YIPOUYHHUTEICH B TUCIICPCHO-
YIPOYHEHHBIX KOMIO3UTAX.

YkaxuTe Matepuan OCHOBBI KOMITO3HTA :

IIKM -;

KKM;

MKM.

Ykaxure IpEeUMYIIEeCTBA KOMIIO3UTOB.

[TpuBeauTe HE MEHEE ABYX MIPUMEPOB YIIPOYHUTEIICH B BOJIOKHUCTHIX
KOMITO3UTAX.

Tema 3.2. CnnocoOblI MOTy4YeHHs1 KOMIO3MIIHOHHBIX MaTePHaJIOB

BeiOepute THO MaTpuipbl Ui KOMIIO3UTOB, IPHMEHSEMBIX MpH
temmeparype Huxe 200 oC:

1) nonumepHas;

2) MeTajIMYecKas;

3) Kepamuueckas.

2. BriOepure onpeneneHne aare3un:
a) IOBEpXHOCTHAs 00paboTKa MaTepuaa,



4,

0) BOSHMKHOBEHME CBSI3M MEXIy IMOBEPXHOCTHBIMH CJIOSIMH JBYX
Pa3sHOPOIHBIX (TBEPABIX WM KUAKUX) Ten ((a3), IpUBeIEHHBIX B
COIPHKOCHOBEHHE.

B) MOIEPEYHOE APMHPOBAHHE CIIOCB MaTePHAIIOB.

3. BribepuTe XapakTepUCTUKY TeTHHAKCA:

1) KOMIO3WIMOHHBIA MaTepHuan, U3TOTOBISAEMBI METOIOM
TOpsiYero  NpeccoBaHHMs  OyMarw, MPONHMTAHHOH  TOJIMMEPHBIM
CBSI3YIOIIUM Ha OCHOBE CHHTCTHUCCKUX CMOJL

2) KOMIIO3WIIMOHHBI MaTepual, TPEACTABIAIONMNA  Co00M
CJIOUCTBIH TUIACTUKH, APMUPOBAHHBIA TKAHSIMHU M3 Pa3IHYHBIX BOJOKOH,
MPOMUTAHHBIX CHHTETHYECKUMH CMOJIAMH.

3akoHunTe TpemIokeHne. Ha puc. 1 mpeactaBneH  cmocob
M3TOTOBIICHHUS. ... KOMIIO3UTA.

PaccraBbTe B IpaBUIIbHOM TEXHOJIOTMYECKON IIOCIEN0BATENBHOCTH
TEXHOJIOTUYECKHE OIepaliy IPOU3BOJICTBA JINCTOBOTO FreTHHAKCA Ha
OCHOBE IEJUTIONIO3HON OyMard :

a) IPONUTKa OyMaru pacTBOPOM CMOJTHI,

0) oxnaxaeHre c(hOpMOBAHHOTO MaTepHaa 110/l aBICHUEM.

B) pe3Ka JIMCTOB,

) cOOpKa B MAKETHI,

n) mpeccoBanue(150-160 °C, 10-15 MIla)

€) CyIIKa JINCTOB,


http://www.xumuk.ru/encyklopedia/2/4101.html
http://www.xumuk.ru/biospravochnik/53.html
http://www.xumuk.ru/encyklopedia/645.html
http://www.xumuk.ru/encyklopedia/645.html
http://www.xumuk.ru/encyklopedia/1165.html
http://www.xumuk.ru/encyklopedia/2/4299.html

10.

BeiOeprTe TUII MATPHULBI TSI KOMIIO3UTOB, IPUMEHSEMBIX TIPU
temmeparype csbimre 2000 °C:
4) nmomuMepHas;

5) wMeramnnyeckas;
6) kepamuueckas.

3anoJHUTE NPONMYCKH. ApPMHUpPOBaHHE - 3TO .. MaTepHalla WM
KOHCTPYKLIMH 3JIEMEHTaMH (apMaTypoi) W3 APYroro ... MaTepuaia
(HammpuMep, METaJTMIECKO CeTKOH, MPYTKOM, IPOBOJIOKOM 1 JIp.).

BeiOepure XapakTepUCTHKY TEKCTOIHTA.

1) KOMIO3KIMOHHBIA MaTepUal, M3rOTOBISIEMBI METOIOM
rOpSIMEr0  MpEecCoBaHWsl  OyMard, OPONUTAHHOH  [OJUMEPHBIM
CBSI3YIOIIMM Ha OCHOBE CHHTETHYECKHAX CMOJL.

2) KOMIIO3UIIMOHHBIA MaTepual, MPeACTABIAIONMNA  Cco0O0M
CITOMCTHI TIACTHKHU, ApPMUPOBAHHBINA TKAHSIMH U3 PA3IUYHBIX BOJIOKOH,
NPONHUTAHHBIX CHHTETHIECKIMH CMOJIAMH.

JlononHuTe TEXHOJOTMYECKUE ONEpallid M3TOTOBICHUS KOMIIO3UTA,
IpeJcTaBICHHbIC Ha pHC.|.

1) cmaTeIBaHME BOJOKOH ¢ OOOMH;

2) moBepxHOCTHast 00pab0TKa BOJOKOH ISl YITy4IICHHS
aJire3uu;

3) ..

4) ¢opMupoBaHHE JICHTHI 13 BOJIOKOH;

5) cOopka makera

6)

PaccraBbTe B NpaBUIBHON TEXHOJIOIMUYECKON IIOCIENOBATENBHOCTH
TEXHOJIOTMYECKHE OIEepalluy IPOU3BOACTBA TEKCTOJINTA!

a) MPUTOTOBJICHHUS CMOJIBI U JIaKa,

0) mOATOTOBKA, MPOMUTKA U CYIIKH TKAaHHU,
B) 00pe3KH KPOMOK

T) cOOpKH U TIPECCOBAHUS MAKETOB,

) TOTIOJTHUTEIbHAS TeIUIOBask 00padoTKa.


http://www.xumuk.ru/encyklopedia/2/4101.html
http://www.xumuk.ru/biospravochnik/53.html

1)
2)
3)
4)

Tema 4.1. Cma3ouHble 1 a0pa3suBHBbIE MATEPUAJIBI

3amnoaHuTe IMPOITYyCKU. MaTepI/IaHLI, CHOCO6CTBy}OHII/Ie YMEHbUICHUIO
CUJIBI ... U ... TPYHIUXCS HOBerHOCTeﬁ, YBCIIMYCHUIO
...CIIOCOOHOCTH MCXaHHU3MOB, HA3bIBAXOT CMA30YHbIMU
Mamepuaiamu.

JlononHuTe BUBI CMa309YHBIX MATEPUAIIOB:
a. a)macmna; 0) IpuCaIKd K Maciam; B) ...

3aKoHYHUTE OPEAJIOKCHUC. le/IcaHKI/I - BCIICCTBA, Z[O6aBJ'I$[€MI>Ie B
MaJIbIX KOJIMYCCTBAX K TOIINIMBAM U TCXHHUYCCKUM MacjaM JJIid ....

JlomoTHUTE OCHOBHBIC XapaKTEPHCTUKH, OOIIME ISl BCEX JKUIKUX
CMa30YHBIX MaTEePHAJIOB:

.

.
TEMIIEPATypa BCIIBIILIKHY;
KHCJIOTHOE YHUCIIO.

BLI6CpI/ITe I10Ka3aTeJib, OHpC,IleJ'IHIOH.[I/Iﬁ CTCIICHb 3aryCTCHHUA
IIAaCTUYHOT'O CMA30YHOI'0 MaTepuaia

BA3KOCTD,

npeacii MpOYHOCTH Ha CABUT,
TEMIICpATypa KallJICaJACHUA;
YHUCJIO MEHETpAun

3akoHuMTE NpeanoxeHne. KucnoTHoe uncio — Mepa conepkaHus B

VYkaxuTe Mmokas3areib JUIA CMCHBI Macjia B IUPKYJIAITMOHHBIX
CMAa304YHBIX CUCTEMAX.



1)
2)
3)
4)

10.

11.

1)
2)
3)
4)
5)
6)
7)
8)

12.

13.

1)
2)
3)
4)

14.

Bri6epure, oT kakux (GaKkTOPOB 3aBUCUT CPOK CIIYKOBI CMa304HOTO
Mmacna:

CKOPOCTH HAKOIUICHHSI B HEM BPEIHbBIX IIPHUMECEI;

CTapeHHs;

BSI3KOCTH;

KOJIMYECTBA JICTAJICH.

3amnoHUTE NPOIYCKU. AOpa3HBHBIE MAaTEPHAIIBI - TO MaTepHAIbI,
Yarie BCero MuHepajbHbIe, KOTOPBIE HCIONB3YETCs YISl IPeJaHus
HEO0OXO0UMOH ... Wiu A ... (QUHUIIHOK) 00pabOTKU 3ar0TOBKU
MOCPE/ICTBOM TPEHHS, YTO MIPUBOJUT K YAAJICHHUIO YaCTH 3aTOTOBKH.

OTBeThTE HA BOIIpOC. SIBnseTcs IM HAaUJIbHUK a6pa3I/IBHbIM
MaTepHagoM?

Bribepure npupogHbe a0pa3uBHBIE MaTEPHAIIBL:

Kanpout (kapOoHAT KaibIus)

Cyxoit nep

Kopynn

ArnMasHas 1bUTb (IIUPOKO UCTIONB3YIOTCSI CHHTETHYECKHUE aJIMa3bl)
ITem3a

Kepamuxka

ITecox

Crexo (opoImoK)

3axkoH4HTE MpeIoKeHne. AOpa3uBHBIC MaTepUabl, IPUMEHIEMbIE
JUTSL MEXaHMYECKOH MITM(OBKH U MOJIMPOBKH MOIYIPOBOIHHUKOBBIX
MaTepuaoB, OTIMYAIOTCS MEXIY cOOOH ....

Bribepure Hanbosee MEIKO3EpHUCTHIN aOpa3UBHBIA MaTepHa:
160,

8,

M40,

M5

33KOH‘-H/IT€ MPEATIOKECHUC. ByMara WJIN TKaHb C HAKJICCHHBIMH Ha HEEC
3epHaMu abpa3rBa Ha3bIBAETCH. ..



Kpurtepnu onenku
3a mpaBWIBHBIH OTBET HAa BOIPOCH WM BEPHOE PELICHHE 3a/1a4d
BBICTABILIETCSI [TOJIOXKUTEIbHAS OIleHKa — 1 Gasm.
3a He IpaBUIBHBIA OTBET HA BOIIPOCHI MIIM HEBEPHOE PEIICHHUE 3a/1a41
BBICTABILIETCS OTpHLATENbHas oneHka — (0 6amoB.

KavecTBeHHas OllCHKAa HHANBHAYAIbHBIX
[IpoueHT pe3ynpTaTHBHOCTH .
00pa30BaTEIbHBIX JOCTHKCHHUH
(TIpaBMIIBHBIX OTBETOB) ~
Oay (OTMETKA) BepOaNbHBINA aHAJIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIIO
60 ~79 3 YIOBIETBOPUTEIHHO
MeHee 60 2 HEYI0BJIETBOPUTEILHO

2.2 KonTpoJibHble padoTsl
KOHTPOJIBHASI PABOTA Ne 1
KontponbHas paboTra BXOZUT B COCTaB KOMIUIEKTAa KOHTPOJIBHO-
OLICHOYHBIX CPEJICTB M NpeIHa3HaYaeTcsl Uil pyOeKHOTO KOHTPOJISL U OLIGHKU
yMeHMH W 3HaHMH oOydarommxcsi 2 Kypca no cneuuansHoctd 08.02.09
MoHTax, HajlajKka ¥ SKCIUTyaTanus JIeKTpooOOPYA0BaHUsI IPOMBIIIIEHHBIX U
rpaKIaHCKUX 3/1aHUH o nporpaMme  yuebHoll OUCYUNIUHbL
Mamepuanosedenue.
KonrponbHass paboTa BBITONHACTCA 6 HUCOMEHHOM Guoe Hnoce
u3yueHus 6cex pazoenos

[lepedyenr  marepuasioB, 00OpynOBaHUS W  HH(OOPMAIMOHHBIX
WCTOYHMKOB: JUI TPOBEACHUs KOHTPOJIILHOH paboThl Tpedyercs: Haiaudne
CIpaBOYHBIX Tabmu «Pu3nveckne CBONCTBA METAIUIOBY, MUKPOKAIBKYIIATOP.

Bapuant 1
3amanue 1 Teoperudeckoe 3amanue. Jlaiite pa3BepHyThIC OTBETHI Ha BOIIPOCHI:
1. TexHomormueckue CBOMCTBA METAIOB. BUbl, XapakTepUCTHKA.
2. Draexkrpoxumuueckas Kopposus. CocoObl 3aIiuThl.
3ananue 2. [IpakTuueckoe 3agaHue
Pacmmdpyiite mapku craneit: Y8A; 30XI'C; 3X2B8D.
3ananue 3 Pemre 3anauy:
Omnpenenure cTeneHb U3MEHEHUs IEPBOHAYAILHOM JUIMHBI M 00beMa MEJTHOTO
MPOBOJA KPYTJIOTO CEYEHHs TMaMeTpoM 2 MM U JAJIMHON 12 M mpu HarpeBaHUH
na 25 C°.
Bapuant 2
3amanme 1 Teoperudeckoe 3aganne. Jlaiite pa3BepHyTHIE OTBETHI Ha BOTIPOCHI:
1. Hepa3pymaromue MeTo sl KOHTpOJIsL. Buibl, Ha3HAUeHHE.




2.  Xwumnueckast Koppo3ust. CriocoObl 3aIuThI.
3amanwme 2. [IpakTiueckoe 3aganne
Pacmmdpyiite mapku gyryHoB: KU 35; BU 50; CY 10.
3amanwme 3 Pemmre 3amaqy:
Omnpenenure CTENEHb HW3MEHEHHS IIEPBOHAYANBHOM [UIMHBI M 00BeMa
ATFOMAHUEBOTO TPOBO/IA KPYTIOTO CEUCHUS TUAMETPOM 2 MM | JnuHOHN 10 M
npu Harpesanun Ha 30 C°.

Bapunant 3

3ananue 1 Teopernueckoe 3ananue. Jlaiite pa3BepHyTbIe OTBETHI Ha BOIIPOCHI:

1. Tepmunueckast 0OpaboTKa cTany.

2. JehexTsl KPHCTAUINYECKOTO CTPOCHHS METAIIIOB.
3ananue 2. [IpakTrueckoe 3agaHue
Pacmm¢pyiiTe Mapku criaBoB IBETHBIX MeTaluioB: bpOLlC4-4-2,5; JI6S;
3ananue 3 Pemmre 3anauy:
Omnpenenure cTeNeHb H3MEHEHHUS IEPBOHAYAIBHOHN JUIMHBI M 00beMa MEIHOTO
MpoBOJa KpPYTJIOro cedeHwss aumamerpoM 1,5 MM m mmHOW 15 M mpm
Harpesarny Ha 45 C°,

Bapuant 4

3amanue 1 Teoperuueckoe 3amanue. [laiite pa3BepHyThle OTBETHI HA BOIIPOCHI:

1. Xwumuko-repMuueckas o06paboTka cTanu.

2. OnpeneneHue TBEpAOCTH 10 MeToay bpunens. O6o3HaueHue.
3ananue 2. [IpakTrueckoe 3a1aHue
Pacmmmdpyiite mapku cmmaBoB mBeTHBIX MetamioB: JIAXK60-1-1; BpC30;
3ananue 3 Pemure 3anauy:
Omnpenenure CTENEHb W3MEHEHHS IEPBOHAYANbHOM [UIMHBI M o0beMa
IIOMHHHUEBOTO TIPOBOJIa KPYTJIOTO CEUSHHMS AUaMeTpoM 1,5 MM n ainHOM 9 M
npu Harpesanun Ha 30 C°.

Bapuanr 5

3amanue 1 Teoperuueckoe 3amanue. /laiite pa3BepHyThIe OTBETHI HA BOIIPOCHI:
1. Mexanuueckue cBoiicTBa MeTauIoB. Bumpl, XapakTepucTHKa.
2. TIpou3BOACTBO Yyr'yHa U CTAJIH.
3ananue 2. [IpakTuueckoe 3aganue
Pacmmudpyiite mapku craneit: 5XHM; V12A; 13X6.
3ananue 3 Pemte 3anauy:
Omnpenenure cTeneHb U3MEHEHUs! IEPBOHAYAILHOM JUIMHBI M 00beMa MEJTHOTO
1'1p0130)1a0 KpYTJIOTO CEUeHHs IUaMETPOM 2 MM U AJIUHON 8 M IIpU HarpeBaHUU
Ha 40 C".

Bapuanr 6



3ananue 1 Teoperuueckoe 3ananue. Jlaiite pa3BepHyThie OTBETHI HA BOMIPOCHI:

Hasnauenne 1 cBONMCTBA CIIJIABOB.

2. Jlureitnoe mpom3BoacTBO. OOpabOTKa METAIIOB JaBIICHHEM.

3amanwme 2. [IpakTidueckoe 3amanne

Pacmmdpyiite Mmapku gyryHos: K4 30; BU 60; CY 20.

3amanue 3 Pemmre 3amaqay:

Ompenenure CTENEHb HW3MEHEHHS IEPBOHAYAIBHOM [UIMHBI M 00BEMa
IIOMHHUEBOTO NPOBOJIAa KPYTJIOTO CEYEHUS AUAMETPOM 2 MM U JUIMHOH 10 M
npu Harpesanun Ha 30 C°.

Kpurepnn onenku:

0uem<a «OMJIUYHO» cmasumca:

JlaH nonHBIA, pa3BepHYTHII OTBET HA IIOCTABJICHHBIM BOMpPOC
(TeopeTmueckoe 3amaHue), IOKa3aHa COBOKYITHOCTb OCO3HAHHBIX
3HaHUI 1O JUCHMIUIMHE, JOKA3aTebHO PACKPBITBI  OCHOBHEBIE
MOJIOXKEHUSI BOIPOCA, OTPA’KEHBI OCHOBHBIE KOHLEHNIUM U TEOPHU IO
JAHHOMY  BONpPOCY, OINHCAaHHBIE  TEOPETUYECKHE  ITOJIOKEHHS
WIITIOCTPUPYIOTCS MPAKTUUYECKUMH NIPUMEPAMU;

B OTBETE TPOCIECKUBAETCA dYeTKasg CTPYKTypa, JIOrM4yeckas
MOCJIE0BATEIBHOCTh, ~ OTPaXKamolas  CYIIHOCTh  PacKphIBaEMbIX
MOHATUMN, TEOPUH, SBIICHUH;

[TpakTHyeckoe 3afaHue BBHIOJIHEHO B IOJHOM oObeMe, Oe3 OIMOOK B
pacueTax M IOCIeA0BAaTEILHOCTH BBIIIOJTHEHUS; OTBET JAEMOHCTPUPYET
YMEHHE IPUMEHATh 3HAHUS 10 AUCLUILIHHE.

3HaHME MO TpEeIMETY JEMOHCTpUpYyeTcs Ha (JOHE NMOHUMAHHS €ro B
CUCTEME JJaHHON HayKH U MEKIUCLHUILITNHAPHBIX CBSA3EH.

OTBET M3JI0)KEH B COOTBETCTBHU C TPEOOBAHHMAMH KYJIBTYPHI PEUH U C
UCITIOJIB30BAHUEM COOTBETCTBYIOLIEH CUCTEMBI MOHATUI M TEPMHUHOB
(MoryT OBITH [JONYIIEHBl HEIOYeTHl B OINpPENEICHHUH MOHATH,
HCTIPaBJIEHHBIE CTYIEHTOM CaMOCTOSITEIBHO B ITPOIECCE OTBETA).

Ouemca «xopouio» cmasumca:

JlaH 1DonHBIA, pa3BEpHYTbII OTBET HA IIOCTABJICHHBIM BOIPOC
(TeopeTrueckoe 3aaHue), MOKa3aHO YMEHHUE BBIIEIUTh CYIIECTBEHHbBIE
W HECYIIECTBCHHBIE TPHU3HAKH, NPHYUHHO-CIEICTBEHHBIC CBS3H,
OJHAKO CTYJEHT UCHBITBIBAET 3aTPyAHEHHS IpPH WILIOCTPalUU
TEOPETUYECKHX MOJIOKECHUH MPAKTUUYECKUMU NPHUMEPAMHU.
[IpakTHyeckoe 3aaHue BHIITOJHEHO B TIOJIHOM 00beMe, Oe3 ommnboK B
pacueTax u MOCIe10BaTENbHOCTU BBITOJIHEHUS, OTBET
JIEMOHCTPHPYET YMEHHE MPUMEHSITh 3HAHUS 110 JUCLUIUIMHE.
OTBeT Y4eTKO CTPYKTYpHUPOBAH, JOTHYCH, M3JI0)KEH B COOTBETCTBHH C
TpeOOBaHUSAMH KYJBTYpHI peun u c HCTIOJIB30BaHUEM



COOTBETCTBYIOIIEH CUCTEMBI TOHATUN U TEPMUHOB.
Moryr ObITh HmOmyIIEHH 2-3 HETOYHOCTH WINM HE3HAYUTEIHHEIC
OIMOKH, UCIIPABIICHHBIE CTYJCHTOM C TIOMOIIBIO TIPETIOIaBATENS.

Ouemca «ydoeﬂemsopumeﬂbuo» cmaeumcia:

JlaH HeZoCTaTOYHO MOJNHBIA M HEAOCTATOYHO pa3BEPHYTHIA OTBET.
CTyZeHT HEe MOXXET NMPOMJUIIOCTPHPOBATH TEOPETHIECKUE ITOJIOKEHHS
NPaKTHYECKUMH TPUMEPaMH.
Jlornka W TOCIIEOBATENLHOCTD M3JIOKEHHS MMEIOT HapyIIeHHUS;
JIOMYIIEHB! OMNOKN B PACKPBITUHM MOHITHH, yNOTpeOJIeHUH TEPMUHOB,
KOTOpBIE CTYIEHT CIOCOOCH HCIPaBUTH MOCIE HaBOJSIIMX BOINPOCOB
(momyckaetcst He OoJiee IBYX OIIMOOK, HE MCIPABICHHBIX CTYICHTOM).
IIpakTHdyeckoe 3afaHue BBINOJHEHO HE IONHOCTBIO, HMEIOTCA
OMMOKM B pacyeTax M IIOCJIEIOBATEIHLHOCTH BBHINOJHEHUS; OTBET
JEMOHCTPHPYET UYAaCTHYHOE YMEHHE TPUMEHATh 3HAHHUA IO
JVICIUTIIHHE.
CryneHT He crocoOCH CaMOCTOSTEIbHO BBIACIHUTH CYIIECTBEHHBIC H
HECYIIECTBCHHBIC IPU3HAKKM W IIPUYNHHO-CICICTBCHHBIC CBSA3H,
C/IeNaTh BBIBOJIBI.
PeueBoe  odopmnenne TpeOyer  MONMPaBOK, KOPPEKLUUH, HE
UCIOJB3YIOTCS IOHATUSL U TEPMUHBl COOTBETCTBYIOUICH HAay4yHOMH
obnactu.

Ouemca «Heyooeﬂemeopumeﬂbuo» cmaseumcs:?

OTBeT npeacTaBisieT co00l pa3pO3HEHHbIE 3HAHUS C CYHIECTBEHHBIMU
omuOKaMu MO  BOOPOCY, MPUCYTCTBYIOT  (hparMeHTapHOCTS,
HEJIOTMYHOCTh U3JI0KEHHUSI.
CTyleHT He OCO3HaeT CBs3b OOCYXIAaeMOro BOMpoca o OHIeTy ¢
JPYrUMH  O00beKTaMH  AUCHMIUIMHBL.  OTCYTCTBYIOT — BBIBOJIBI,
KOHKPETHU3AIIUS U JI0Ka3aTeIbHOCTh M3JI0KEHHUSL.

IpakTHyeckoe 3a7aHue He BBIOJIHEHO.
Peun HErpaMoTHasd, HGOGXOI[I/IMaH TCPMHUHOJIOTUA HE HUCIOJIB3YECTCH,
CTYJICHT HE JaeT OIpe/e/icHHs 0a30BbIM IMOHITHSIM.
OTCyTCTBI/Ie OTBE€TOB Ha BOIPOCHI, AOMOJHUTECIbHBIE U YTOYHAIOMINEC
BOIPOCHI MpEnoJgaBaTeijid HE MNPHUBOAAT K KOPPEKIHUU OI_HI/I60‘IHI>IX
OTBETOB CTY/CHTA.



2.3 loknaambl, cood1ennsi, pedeparhbl, Npe3eHTANHN

Hoxman, coobmenne, pedepar, Npe3eHTaNUs BXOAIT B COCTaB
KOMIUIEKTa KOHTPOJbHO-OIIEHOYHBIX CPEACTB W IIPEAHA3Ha4daeTcst i
pyOeKHOTO W OLEHKM YMEHHH © 3HaHWH oOydaromuxcs 2 Kypca
CTEHUATBHOCTH IO IIporpaMMe ydeOHOH TUCIUIIIMHBI MaTepHanoBeJeHHUE.

Hoknan, coobmenne, pedepar, Mpe3eHTAUs MOXKET OBITH 3aciTyIaH
Ha TEOPETHYECKOM HJIM NPAKTHYECKOM 3aHATHH KaK MTOT CaMOCTOSATEIbHOM
paboTHl 00YUArOLIMXCS OCIIE U3YUSHHUSI COOTBETCTBYIOIIMX TEM.

Bpewms BeicTymenust: 7-10 MuH

Kpurtepnu onenku

Hoxkman, cooOmeHne, pedepaT, TIpe3eHTAUs OICHUBAIOTCA 110
CIICIYIOUINM KPUTCPHSIM:

1. IlocTanoBka TeMEI pa6OTBI, eé AKTyaJIbHOCTb, Hay4YHas U MPAKTUYCCKasA
3HAYMMOCTb, OPUTUHAJIIbHOCTD.
2. Coz[ep»caHI/Ie pa6OTBIZ COOTBCTCTBUC COJACPIKAHUSA 3asBJICHHOM TEMC,

OTHOCUTCIIbHBI ~ YPOBEHb  CJOXKHOCTH, HAy4yHOCTh W TIJIyOHHA
paccMaTpuBaeMbIX  (PaKTOB, METOJAOB W MPUEMOB pCIICHUH U

JI0Ka3aTeIbCTB.

3. Hcnonp3oBaHue 3HaHUM BHE NPOrpaMMBbl, 3pYAUPOBAaHHOCTb aBTOPA B
paccMaTpuBaeMoil 00JIaCTH HayKH, 3HAHUE COBPEMEHHOI'O COCTOSHUS
poOIeMBI.

4, [NonHOTa UUTHPYEMO# JTUTEPATYPHI, CCBUIKM Ha MCCICIOBAHHS YYCHBIX,

3aHMMAIOIUXCSl JTAaHHOW MpoOJeMOl, WCHOJIB30BAHHE H3BECTHBIX
Pe3yJIbTaTOB M HAy4HBIX ()aKTOB B paboTe.

5. Wznoxenune:  cBoOomHOE — BIIAJICHWE  MarepHaioM,  Hay4YHOH
TEepPMHHOJIOTHEH; MOHUMaHHE COJEp)KaHMs M 3HAYMMOCTH BBIBOJIOB U
pe3yJIbTaTOB  HCCIICAOBAHUS, HATISIHOCTh, MOCIEI0BATEIHLHOCTS,
JIOTHYHOCTh U YETKOCTh W3JIOKEHHS, PHUTOPHUECKHE CIOCOOHOCTH,
yOeIUTEIbHOCTh PACCYXKICHUH, OPUTHHAIBHOCTh BBIBOJOB. YMEHHE
OTBEYATh Ha BOTIPOCHI.

6. HosuzHa paboTs!

— Tloxy4eHBI HOBBIE TEOPETUIECKHE PE3YIIbTATEHI,

— PazpaGoraH ¥ BBIIIOJIHEH OPUTHHAIBHBIN SKCIIEPUMEHT;

— Hwmeercs HOBBIN NOAXO[ K PEIIEHUIO U3BECTHOM 3aauH,
po0eMbl;

— JlocTOBEpHOCTH pe3yiIbTaToOB PadOTHI.



Ne Ouenka
OrneHnBaeMble apaMeTpbl B
Oamtax
1. | KagecTBO mpeACTaBICHHOTO JOKYMEHTA:

- paboTa BBIIONHEHa B TOJHOM oOOBeMe, odopmicHa B 2

COOTBETCTBHH C TPEOOBAHMSMHM CTaHIApPTA

- paboTel BBINOJHEHA C HEKOTOPHIMH HE 3HAYUTENbHBIMU 1

3aMEYaHMAMHA

- B paboTe MPUCYTCTBYIOT 3HAYNTEIHHBIC 3aMEUaHUs 0

2. | KauectBo mokmanma:

- IPOM3BOJIUT BBIJAIONIEECS BIIEUATIICHUE, COIIPOBOMKIACTCS
WUTIOCTPATUBHBIM MaTepUalioM; 3

- YETKO BBICTPOCH; 2

- paccKa3bIBaeTCsl, HO HE OOBSICHSETCS CYTh PaOOThI; 1

- 3a4YNTHIBACTCSL. 0

3. | Ucnonb3oBaHue 1eMOHCTPAI[MOHHOTO MaTepHaa:

- aBTOp MPEACTaBHII AEMOHCTPALOHHBI MaTepHall U MPEKPacHO
B HEM OPUECHTHPOBAJICS; 2

- WCHONB30BaJCS B JIOKJIAJNe, XOpOImo OQopMIEH, HO €CTb 1
HETOYHOCTH;

- TPEACTaBICHHBIH  JEMOHCTPALMOHHBIA  Marepuan  He 0
WCTIONB30BAJICS  JTOKJIAIYNKOM WM OBbUT O(opMIICH ILIOXO,
HEerpaMOTHO.

4. | KauecTBO OTBETOB Ha BOIIPOCHI:

- OTBEYAET Ha BOIPOCHI; 3

- HE MOXKET OTBETUTH Ha OOJILITMHCTBO BOIIPOCOB; 2

- HC MOXKCT YE€TKO OTBETHUTH HAa BOIIPOCHI. 1

5. BJ'Ia)IeHI/Ie Hay4YHBIM U CIICIUAJIBHBIM alllapaToM:

- IOKa3aHO BJIAJICHHE CIIEIMANIbHBIM alnapaToM; 3

- HCTIOJIb30BaHbI OOIIEHAYYHbIE U CIIEIIHATEHBIC TEPMUHBL 2

- IOKA3aHO BJIa/IcHHE 0a30BbIM aNmapaToM. 1

6. | YeTKoCTh BBIBOJIOB:

- IOJIHOCTBIO XapaKTepU3yIoT paboTy; 3

- HEUETKHU; 2

- UMEIOTCsI, HO HE JIOKa3aHBbl. 1

Hroro: 17 6aj10B




3. IPOMEXKYTOYHAA ATTECTALIUA

[IpomexxyTouHass  arrectanus  OOyYarOmUXCA O  y4cOHOM
TUCHUIUIMHE, OCYHOIECTBIETCA 10  3aBEPUICHWM  W3YYEHHUS  JaHHOU
JTUCHUTUIMHBL M TO3BOJIIET OIPENEeNUTh KadeCTBO W YPOBEHb €€ OCBOCHUS.
[IpemveToM OIEHKH OCBOEHHUS YUeOHOH IHMCIUIUIMHBI SBISIOTCS yYMEHUS U
3HAHHU.

CIEIUATBHOCTH
3JEKTPOOOOPYIOBAHUS

Crneuuduxanus

JuddepennnpoBannbiii 3adeT sABnsgeTcs (OPMOU TPOMEKYTOTHOM
aTTecTalMy JUIsl OLIGHKM YMEHMH W 3HaHMH oOydwarommxcs 2 Kypca

08.02.09  MomnTax, Hajaaka

NPOMBINUICHHBIX U

nporpamme yueOHOM TUCHUILIUHEL Mamepuanosedenue
JuddepeHunpoBaHHbIi 3a4eT NPOBOAUTCS MOCIE H3YYEHHS BCEro
MpOrpaMMHOI0 Matepuaia (pazdenos 1-4) B nucbMeHHO (opme.

IrpaXJaaHCKUX

JKCIUTyaTalus
3JaHUN 110

KoHnTpoJsbHbie Bonipockl M 3aJaHus AuddepeHIMPOBAHHOIO 3a4eTa

Ne KoHTpoabsHbIE BONPOCH Tema

1. Kpucrannuueckoe CTpoeHIE METAILIOB. Tema 1.1. Ctpoenue

2. JeheKxThl KpHCTAUIMIECKOTO CTPOCHHS METAIIIIOB. 1 CBOMCTBA METAIIIIOB

3. CBoiicTBa METANIOB

4, Ha3nauenue u cBOMCTBa CIJIaBOB YEPHBIX U Tema 1.2.
IIBETHBIX METAJIJIOB. XKenezoyrnepoaucts

5. TexHosorus NPON3BOJICTBA CIUTABOB YEPHBIX U e crutaBsl Tema 1.3.
LBETHBIX METAJIJIOB. L[BeTHBIC METAIUIBI U

CIUIaBBI

6. Tepmudeckas 1 XUMHUKO-TepMHUYeCcKas 00padoTKa Tema 1.4. CriocoOsr
CTaJIu. 00paboTkn

7. JIuTeitHoe Npou3BOACTBO. MaTepHaoB

8. O0paboTKa JaBICHHEM.

9. Caapka.

10. | ObOpaboTKa pe3aHueMm.

11. | O6uiue cBeaeHUs O KOPPO3UH. XUMHYECKAs 1 Tema 1.5. 3amura
ANEKTPOXUMHUYECKass KOPPO3Hsl. METaJUIOB OT

12. | Meto/ipl 3aI[UThI OT KOPPO3HUH. KOppOo3un

13. | Koppo3uiiHo-CTOWKHE CTaH U CILUIABbI.

14. | HccnenoBaHne MUKPOCTPYKTYPHL. Tema 1.6. Metoib

15. | HcnplTaHns MEXaHIIECKUX CBOMCTB. HCCIIEI0OBaHUN U

16. | Hepaspymaroriye MeTOabl KOHTPOJIS. UCTIBITAHHI

MaTepHAaJIOB
17. | CBoiicTBa IUAIEKTPHUKOB. Tema 2.1.




18. | TBepable AUDICKTPUKH. Juanextpuueckue

19. | Xunkue IUAIEKTPUKH. MaTepHabl

20. | T'a3000pa3Hble AMAICKTPUKH

21. | AKTUBHBIC TUDIICKTPUKH.

22. | O6ume cBeaeHUs 1 KiaccupuKanus Tema 2.2.
TIOJYIPOBOTHUKOB. [MoxynpoBoTHUKOBBI

23. | CaoiicTBa MOJYNpPOBOJIHHUKOB. € MaTepHabl

24. | TIpocTbie IPOBOHUKH.

25. | IlomynpoBOAHUKOBBIE COCTMHEHHSI.

26. | Knaccudukaiusi npoBOJIHUKOBBIX MaTEPUAJIOB. Tema 2.3.

27. | OCHOBHbIE CBOMCTBA M XapaKTEPUCTUKH ITpoBoxHUKOBEIE
IIPOBOAHUKOBBIX MaTE€PHAJIOB. MaTeprasl

28. | Marepuaiisl ¢ BEICOKOI MPOBOANMOCTEIO.

29. | CBepXnpoBOJHHMKH M KPHOIIPOBOIHHKH.

30. | Hemerammmyeckue NpoBOIHUKOBBIC MATEPHAIIBL.

31. | Marepuaiisl A7st HOABHKHBIX KOHTAKTOB.

32. | Hpurmon.

33. | MertammokepamuKa.

34. | Metammdeckne TOKPBITHSL.

35. | [IpoBOTHMKOBEIEC U3EIHS.

36. | OcHOBHBIC XapaKTePUCTUKNA MaTHUTHBIX Tema 2.4.
MaTepHaJIOB. MaruauTHbIE

37. | Knaccudukaiysi MarHUTHBIX MaTepHasoB. MaTepualbl

38. | MarHuToTBEepABIC MATEPHAIIBI.

39. | MarHuTOMSsTKHE MaTepHabl.

40. | MarHuTHBIC MaTepHaIbl CHIEUATBHOTO
Ha3HAYCHUSL.

41. | OOmas XxapaKTepuCTHKa U Kiaccu(puKaIus Tema 3.1. O6mas
KOMITO3MIIMOHHBIX MaTEpPHAJIOB. XapaKTepUCTHKA U

42. | JlucriepcHO-yNpOYHEHHBIE, BOJIOKHUCTHIC U Kiaccupukanus
CIIOMCTBIE KOMITO3UIIMOHHBIE MaTepHaIbl. KOMITO3UI[HOHHBIX

43. CBoiicTBa M MPUMEHEHUE KOMITO3UITMOHHBIX MaTepHajioB
MaTepHaJIOB.

44. | TlomydyeHwe BOJIOKHHCTOTO KOMIIO3UTA.

45. | TlomyueHue AUCTIEPCHO-YNIPOYHEHHBIX U CIIOMCTBIX
KOMIIO3HTOB.

46. Hasnauenue, BHABI M CBOMCTBA CMA30YHBIX Tema 4.1 Cma3zounblie
MaTepHuajIoB. u abpa3uBHEIC

47. | HasnaueHue, BUIbI U CBOMCTBA aOpa3UBHBIX MaTepuabl

MaTepHaJioB




Kpurepnu onenku

Onenkn  "OTAMYHO"  3acCHy)XWBaeT CTYACHT, OOHAapy KUBIIMA
BCECTOPOHHEE, CUCTEMAaTHUECKOE M ITyOOKOe 3HaHHE y4eOHO-IPOrpaMMHOTO
Marepuana, YMEHHE CBOOOJHO BBINIONHATE 3aJaHUs], INPEAyCMOTPEHHbIC
[IPOrpaMMOM, YCBOMBIIMI OCHOBHYIO M 3HAKOMBIA C JONOJHUTEIBHOMN
JUTEPATypol, pEKOMEHIOBaHHOW nporpamMMoi. Kak mpaBuiio, oneHka
"OTIAMYHO" BBICTABIAETCA CTYACHTAM, YCBOMBIIHUM B3aHMOCBSI3b OCHOBHBIX
NOHATUH NUCHMIUIMHBI B WX 3HA4YeHUM JUIi HpHoOperaeMoil mpodeccuwu,
NPOSIBUBIINM TBOPYECKHE CIIOCOOHOCTH B TOHUMAaHHWH, HW3JIOXKEHUH |
UCIIOJIb30BaHUM yU4eOHO-TIPOrpaMMHOI0 MaTepuana.

OueHky "Xopomio" 3aciayXHMBaeT CTYJEHT OOHAapy>XMBIIMH IIOJHOE
3HaHWe Y4eOHO-IPOrpaMMHOIO  MaTepuaja, YCIELIHO  BBITOJHSIOMINN
OPEeIyCMOTPEHHBIE B IpOrpamMMe  3aJaHMs, YCBOUBIIMH  OCHOBHYIO
IUTEpaTypy, PEKOMEHIOBaHHYIO B mporpamme. Kak mpaBmio, OIeHKa
"Xopomo"  BBICTABISIETCS  CTYyAEHTaM, I[IOKA3aBIIUM CHCTEMAaTHYECKHI
XapakTep 3HAHUM MO MUCHUIUIMHE M CIIOCOOHBIM K HMX CaMOCTOSTCIBHOMY
MOMIOTHEHWIO M OOHOBJICHHIO B XOJ€ JalbHEHIIeH ydeOHOH paboThl H
npodeccroHaNBHOM NEeATeTbHOCTH.

OreHKH "y10B1€TBOPUTEIBHO'" 3aCIy’KHBaeT CTYZCHT,

OOHApY>XUBIIMN 3HAaHUS OCHOBHOTO Yy4eOHO-IIPOrpaMMHOTO MaTepuana B
o0beMe, HeOOXOAMMOM ISl AanbHeleld y4eObl U npeacTosieil paboTsl 1o
CIIELIMAIILHOCTH, CIIPABJIAIOILUIACS c BBINIOJTHEHUEM 3a/laHuH,
MPEAYyCMOTPEHHBIX MPOTPaMMOW, 3HAKOMBI C OCHOBHOW JUTEpaTypoi,
peKOMeHI0BaHHOI nporpammoi. Kak mpaBuio, oreHka "y10BIeTBOPUTEIHHO"
BBICTABJISIETCSl  CTyJ€HTaM, JONyCTUBHIMM  IOrPEIIHOCTH B  OTBETE
muddepeHINPOBaHHOM 3adeTe, HO 00JalarouM HEoOXOIUMBIMU 3HAHUSIMU
JUI UX yCTpaHEHHs O]l pyKOBOACTBOM IpenojaBaTesl.
Ouenka ""Hey10BJ1€TBOPUTE/IbHO" BBICTABIISIETCS CTYJEHTY,
OOHapyXMBIIEMY NpOOENsl B 3HAHMAX OCHOBHOTO Y4eOHO-POrpaMMHOTO
Mmarepuana, JJOMyCTHBIIEMY HPUHIUIHAIBHBIE OMIMOKH B BBIIIOJIHEHUH
MPEeIyCMOTPEHHBIX ~ IporpamMmon  3amaHuwii. Kak  mpaBmio,  OlleHKa
"HEyOBJIETBOPUTENIBHO"  CTaBUTCS  CTyAE€HTaM, KOTOpble HE MOTYT
MPOJIOJDKUTE 00yYEHUE MIIM MPUCTYIUTh K NPO(ECCHOHATLHOM e TeIbHOCTH
[0  OKOHYAaHHH  Kojiemka  0e3  JIOMONHHUTENbHBIX  3aHATHH  TIO
COOTBETCTBYIOIIEH JUCIUTIIINHE.
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