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1. O01mHe MoJI0KEeHu s

q)OHI[ OLCHOYHBIX CPCACTB MPCAHA3HAYCH IJIsI KOHTPOJA U OLCHKHU 06pa3013aTeanHx

JTOCTHXKEHUH o0ydaromuxcs o yaeoHoi quctuminae OIL. 04 MarepuajioBeaenmne

Doun

OLICHOYHBIX CPCACTB

BKJIIOYAa€T KOHTPOJBbHO-OLICHOYHBIC

MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTecTauy B (hopMe 3aueTa.

2. HnannpyeMble pe3yJbTaThbl 0OCBOCHUA y‘leﬁHOﬁ AUCIUIIJIMHBI.

Kog MK, YmeHus 3HaHuA
OK
— OIPEneNsTh CBONCTBA 51 BU/IBL, CBOICTBA u obnactu
KJaccu(puIupoBaTh MaTepUalIbI, IPUMEHEHUS OCHOBHBIX
OK 1 MIpUMEHSIEMbIE B IIPOU3BOJICTBE, KOHCTPYKIITHOHHBIX MaTepuaosB,
0 COCTaBy, HAa3HAUYEHUIO W UCIIONIb3YEMBIX B IIPOU3BOJICTBE;
OK2 Croco0y MpUrOTOBJICHHUS; BH/IbI MPOKJIa0YHBIX U
OK 3 — moabupath OCHOBHBIC YILIOTHUTEIBHBIX MaTepPUAIIOB;
KOHCTPYKIIMOHHBIE MaTepUaIbI CO BUJBI XUMHYECKOM W TEPMHUYECKOU
OK 4 CXOIHBIMU kod(purmenTamu 006paboTKH CTalu;
OK 5 TEIIOBOTO PACIIMPEHUS, KJIaCCU(PHUKALIUIO u CBOMCTBA
pasnuyaTh OCHOBHBIC METa/VIOB W CIUIABOB, OCHOBHBIX
OK 6 KOHCTPYKIIMOHHBIE ~ MaTepHallbl 3aI[UTHBIX MaTepuaJioB,
OK 7 no  (U3NKO-MEXaHUYECKUM U KOMITO3UIIMOHHBIX MaTepUasoB;
TEXHOJIOTHYECKUM CBONCTBAM. METOIBI M3MEPEHUS IapaMeTPOB |
HK 11 oTpe/IeJICHUs] CBONCTB MaTEepPHAJIOB;
IIK 3.1 OCHOBHBIE CBEJICHUS 0
KPUCTAJTU3ALNH u CTPYKTYpe
IIK 3.2

pacIuIaBoB;
OCHOBHBIE CBOWCTBA MOJIMMEPOB U MX
UCTIOJIb30BAHUE;

croco0bl TepMOOOPaOOTKH U 3AIIUTHI
METaJJIOB OT KOPPO3HHU.

3. KoMmieKTbl KOHTPOJbHO-0LeHOYHBIX CPeACTB

cpencrBa A
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2 e € «CBIKTBHIBKAPCKHMH J1eCONMPOMBbIILIEHHbIN TEXHUKYM»

S
w-uhur\rl.nz
«CBIKTBIBKapca BOP NPOMBIILIEHHOCHT TEXHUKYM»
YJKCUKACO BEJIOJIaH KaHMY YUPEXKICHUE
PACCMOTPEHO

Ha 3acegannu MK

«IIpodheccrnoHaIbHOTO ITUKIIAaY

[Ipotokon Ne 1 ot «31» aBrycra 2021 r.
[Ipencenarens MK Hcakosa O.B.

KoOHTpPOJIbHO-01LIECHOYHOE CPEeICTBO

®opMa KOHTPOJIS: TEKYIIHAN

Tun KOHTPOJILHBIX 3aJaHUM: npakTuyeckas pabora

Kpurepuii ouenkmu:

Onenka Kpurepun

3auer JIaH IIPaBUJIbHBIN OTBET HA OCHOBE U3YUYEHHBIX TEOPUH;

. Marepuai IOHAT U OCO3HaH;

3. mMatepuan  U3JI0KEH B  ONPEICIICHHOM  JIOTMYECKON
IIOCJIEI0BATEILHOCTH JINTEPATYPHBIM S3BIKOM;

4. nomymieHsl 2-3 HeCyllecTBEHHbIE OLIMOKH, UCIpaBIEHHBIE
10 TpeOOBaHUIO MPENOAABATEINS, WIM HEKOTOPAsi HEMOJIHOTA

OTBCTA, IICPOXOBATOCTDb B U3JIOKCHUU MAaTCpUAJIA.

N —

Hesauer 1. oTBeT OOHApPYXMBAET HE3HAHUE MJIM HETIOHUMAaHHUE OOJIbIIeH
1 HanboJee CyNeCTBEHHOM YacTH yueOHOro MaTepuara.

Pa3paboruuk:

[TanTeneesa T.I1. MpEenoaaBaTeilb

ChIKTBIBKap
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IIpakTnyeckas padora Ne 1
CpaBHeHue PU3HYECKUX CBOIICTB METAJJIOB, IPUMEHSAEMBIX B JJIEKTPOTEXHUKE
[ens paboThI:
[Tonp3ysce cripaBOYHOM JIUTEPATYPOIL, TOMOJHUTEIBHON CIEUUAIIBHOW JINTEPATYPOU U
pecypcamu IHTepHETA PACIIONOKUTH NPEAJIOKEHHBIE METAILIBI B PSiJ 110 BO3PACTAHUIO
IUIOTHOCTH, TEMIIEPATYPhI IIABICHUS (tymas), TEMIIEPATYPHI KUTIEHUS (txyn), TPOBOIUMOCTH

(yaenpHOMY COIPOTUBIEHUIO). Pe3yabTaThl CBECTH B TaOIHILY:

CBoiicTBa Amromunnii (Mens | Hukens | Xpom | Cepebpo | 3omoro | Lunk | OmoBo CBuHEIL Bonedpam

IInoTHOCTH
p,r/cm?

~

O
ILTaB. C

~

O
KHO, C

VYneapHOE
COMPOTHUBJICHUE
(OMm - mm? /M)

IIpakTnueckas padora Ne2
PacnozHaBaHMe OCHOBHBIX KOHCTPYKIIMOHHBIX MATEePHAJIOB
10 (PU3UKO-MEXAHHMYECKHM U TEXHOJOTH4YeCKHM CBOHCTBaM
[enb paboTHI:
[TpuoOpectn mpakTHUECKHUE HABBIKM aHAlW3a PEe3yJbTaTOB HCHBITAaHUS MaTepHaJIOB U
olpeziesieHUsl OCHOBHBIX TOKa3aTeslel uX (PU3MKO-MEXaHUUYECKUX U TEXHOJIOTUYECKUX CBOMCTB.
[Iporpamma paGoTsht:
1. M3y4unTh TEOpEeTUYECKHE CBEJIEHUS O CBOMCTBAX MAaTEpHaJIOB, METOJAX MX HCIBITAaHUS
JUISL TIOJTYYEHHUS [TOKa3aTeNel, ONPEaeAIONUX X MEXaHUYECKUE CBONCTBA.
2. W3yuuthb yCTpOHCTBO M pabOTy pa3pbIBHOM MallMHBI M MAasTHUKOBOI'O KoIpa aJis
UCIBITaHusl 00pa30B MATEPHAJIOB.
3. Tlpoananu3upoBath TaOIUILy CBOMCTB CIJIABOB.
4. CocTaBUTb OTYET MO pabOTE U C/IENATh BBIBOIBI.
VYka3zanus Kk paboTe:
CBolicTBa KOHCTPYKUMOHHBLIX MaTepuanoB. Paznuuaior ¢usnyueckue, XMMHYECKHE,
MEXAHUYECKUE, TEXHOJIOIMYECKME M  OKCIIyaTallMOHHBIE CBOMCTBA KOHCTPYKLIMOHHBIX

MaTepUaoB.



K ¢u3snyeckum cBoiicTBAM OTHOCSTCS IUIOTHOCTh, TEMIIEpaTrypa IUIaBJICHHUS,
KOA(P(GUIMEHT TEIJIOBOTO  PACHIMPEHHUs, TEIUIO- W  DJIEKTPOIPOBOJHOCTh, MAarHUTHAas
MIPOHUIIAEMOCTb U JIp.

XHUMHYeCKHE CBOMCTBA OMPENESIOTCS XMMHYECKOM AaKTUBHOCTBIO MaTepuania, €ero
CIIOCOOHOCTBI0O K XUMHYECKOMY B3aMMOJCHCTBHIO C Ta30BBIMH M KUJAKUMHU CpelaMu, CO
[UTAKaMU U pacIulaBiIeHHbIMU MeTaiiaMu. K 4ncily OCHOBHBIX XMMHUYECKUX CBOMCTB OTHOCSITCS:
PacTBOPUMOCTD B JKUJKHX Cpelax, KOPPO3UOHHAsI CTOMKOCTh Ha BO3/yXe, B paCTBOpPaxX KHUCIOT,
CoJIeH U LIEeJI0Yeii; )KapOCTOMKOCTh — COPOTUBIICHUE OKUCIICHUIO ITPH BBICOKUX TEMIIEpaTypax.

OCHOBHBIMU  TMOKa3aTeNsIMA  MeXaHHYEeCKHUX CBOWCTB  SIBIISIIOTCS  NPOYHOCTb,
MJIACTUYHOCTD, BSI3KOCTb, TBEPAOCTD, BHIHOCIUBOCTb.

TexHoJiorMYecKue CBOMCTBA XapaKTEPU3YIOT CIIOCOOHOCTh MaTepuajioB CBAPUBATHCH,
o0OpabaThIBaThCsl pe3aHueM, JaBJIEHUEM U Jp. B 11e10M, OT TEXHOIOTHYECKUX CBOWMCTB 3aBUCST
3aTpaThl TPyAa, MAalIMHHOTO BpPEMEHHM M HHCTPYMEHTa Ha TO, YTOOBI MOJYYUTH EAMHHILY
MPOIYKIIUH.

[TokazaTensiMu TEXHOJOTMYECKUX CBOWMCTB SIBJIAIOTCS: CBAapUBAaE€MOCTh, IIITAMIIOBKa,
JOMYCTUMBIE CKOpPOCTh M TiyOMHa pe3aHus (0OpabaTbiBaeéMOCTh pe3aHHEeM), JUTCHHbIC
XapaKTepUCTUKU CIUIAaBOB (KUAKOTEKY4YeCTh, BEJIMYMHA JHMHEWHONM U OOBEMHON ycalkw,
TPEIIMHOCTOWKOCTD) U JIP.

JKCIJIyaTAllMOHHBbIE MJHM CJyXKeOHble CBOMCTBA XapakTepHU3YyIOT CIOCOOHOCTh
MaTepuana HCIOIb30BATHCS B PA3JIMUHBIX YCIOBUSX. BakHeWIIMMM cpeau HHUX SIBIISIOTCS:
HAJAEKHOCTh, JIOJITOBEYHOCTh, HM3HOCOCTOMKOCTh, (PUKIIMOHHBIE CBOWCcTBAa (KOA(h(UIIUEHT
TPEHUS), XJTATOCTONKOCTh, TOBPEXK/1a€MOCTh B YCIIOBHSX paUaIluu U Jp.

MexaHn4ecKkne CBOMCTBA OTHOCATCS K YHCITY OCHOBHBIX XapaKTEPHUCTHK, OMPEIEIISIONTNX
HaAEKHOCTh M JOJTOBEYHOCTh JAeTaleil MEeXaHW3MOB M MamuH. B mporecce paboThl aeranu

MallrH NOABCPIKCHBI PA3JIMYHBIM BHUAAM Harpy3ok.

Jedopmanust u paspylieHust



Havanenuit obpasen
Cxarne
HauwaneHeii oGpazen

PactaxeHue

Kpyucumne

Cpes

H3rub

Puc.1. Ocnosnrie Buast acdopmatinm

W3menenue GpopmMbl TBEPAOro Tesa Mo JAeHCTBUEM MPUIIOKEHHBIX K HEMY BHEIIHUX CHJI
(Harpy3oK) Ha3bIBaeTCs AedopMarueii.

ITo xapakTepy neUCTBUS HArpy3Ku ACIATCS Ha:

1. Craruyeckue, BO3pacTAOLIUME MEMJICHHO OT HyJs JI0 HEKOTOPOro MaKCHMajbHOI'O
3HAUEHUS U J1aJie€ OCTAIOIIHNECS TOCTOSHHBIMY MM MEHSAIOIIMMHUCS HE3HAYUTEIBHO
2. JluHamMuueckue, BO3HHMKAIOUIME B pe3yjabTaTe ynaapa, Korjaa JAelcTBHE Harpys3Ku

UCUMCIISIETCS T0JIIMU CEKYH/IbI.

PaznuuaroT cienyromie OCHOBHbIE BU/IbI 1e(hOpMaliK: CKaTHe, pacTsHKeHHUe, KpyUeHue,
caBur (cpes), u3rud (puc.l).

Cxatne — 9310 nedopmanus, XapakTepuyemas yMEHbIIEHHEM o00beMa Tena MOoJ
JEHCTBUEM CHIaBIMBAOIMX €ro cwil. CKaTUui0 TOABEPraloTCs CTPOUTENbHBIE KOJOHHBI,
(byHAaMEHTBI MalllMH, aMOPTU3ALlMOHHbIE TOTYLIKH U .

PacTsxenne — a1o nedopmaiiys, Xapakrepusyemasi yBeJlIM4eHUEM UTMHBI Teja, KOrjaa K
000MM €ro KOHIIaM IPUJIOKEHBI CHIIbI, PABHOJACHCTBYIONINE KOTOPHIX HAmNpaBieHbl BAOIb OCH
Tena. PacTskeHHIO TOABEpraroTcs TPOCHl TI'PY30NOIBEMHBIX MAIllMH, KpENeKHbIe eTallu,
IIPUBOJHBIE PEMHH U JP.

Kpydyenune — 310 nedopmanust Tena ¢ OJHUM 3aKpEIUIEHHBIM KOHIIOM IO JIeHCTBHEM
napbl paBHBIX, IPOTHUBOIOJIOKHO HAIPABJIEHHBIX CHJI, IJIOCKOCTh KOTOPBIX MEPIEHIUKYIIpHA K
ocH Tena (Hampumep, BaJlbl IBUTaTeNel, KOPOOOK mepeaad u ap.).

Casur (cpe3) — Korja JBe CUJIbI HalpaBJeHbl JPYr JIpYry HAaBCTpedy M JiexaT He Ha
OJTHOW TPAMOM, HO JOCTaTOYHO OJU3KO JPYT K JPYry, TO IPU OINpPEAeIIEHHONW BEIMYMHE CHII

npoucxoauT cpe3. Ha cpes paboTaroT 3aKIICTIKH, CTSDKHBIC OOJITHI U JIp.



Hepopmarus, mpenuiecTByromas cpesy, HasbiBaeTcsi caBuroM. llpu cinBure cocenHue
CEYEHHUs JETAIU CMELIAIOTCA OJHO OTHOCUTENBHO JPYroro, OCTaBasCh NapajljielIbHbIMU U 0€3
pa3pyLIeHUs] U3/1ETus.

N3ru6 — sto nmedopmanus Tena moj AEWCTBUEM BHEUIHUX CHJI, COIPOBOXKIAIOIIASCS
M3MEHEHHEM KPHUBU3HBI JehopmupyeMoro Tena. M3ruly noaBepeHbl OaJKU rpy3010IbEMHBIX
MEXAaHHU3MOB, BaJIbl MAIIMH, PECCOPHI U JIp.

UYroObl ompenenuTs paboTOCIIOCOOHOCTh CIUIABOB B PAa3IMYHBIX YCIOBUSAX HArpy3Kd
MPOBOAAT MX HUCHBITAHUE HA PaCcTsDKEHUE, ckaTue, u3rud, kpydenwe u ap. [Ipu stom moj
NEHCTBHEM NPUJIOKEHHBIX K HCHBITYeMOMY o0Opa3lly Harpy3ok B MeTallie BO3HHUKAIOT
HanpspkeHus S. HanpsbkeHust BbI3BIBAIOT YHPYTyHO (MCUE3AIOIIYH0 IOCIE CHSTHUSI Harpy3ku) U
IacTideckyro (ocratounyrw) nedopmanuu. [lnactmueckas nedopManus B MalIMHAX U
coopyxkeHusx HemonmyctuMa. CrnocoOHOCTh CIUIaBa  CONPOTHUBIATHCA —Aedhopmanuu U
pa3pyLICHUIO XapaKTepU3yeT ero MPOYHOCTh, CIIOCOOHOCTh AeOpMUPOBATLCS 0€3 pa3pylleHus
— €ro IMJIaCTUYHOCTb.

[Ipu pactsbkenun oOpaslia B MCHBITATEILHON MalnHe (puc.2) 3alUChIBAOIINN TPUOOP
BBIUEPUMBACT AUArpaMMy PacTsDKEHHUS, MOKA3bIBAIOIIYIO 3aBUCUMOCTD Aedopmaiiuu odpasua oT
pactsruBatonieit Harpy3ku P (puc.3).

WcnpiTanne mpou3BOAUTCS Ha Pa3pbIBHBIX MamMHax (puc.2). B BepxHHIl U HUXHUM
3aXBaThl 3aKPEIUISIOT TOJIOBKU 00pasiia. BepxHuii 3aXBaT 3aKpeTUIeH HETOIBU)KHO, 4 HUKHUN —
C TOMOIUIBIO CIEIHMAIBbHOI0 MEXaHM3Ma MEJUICHHO OIYCKaeTcs, pacTsruBas oOpaser 10 ero

pa3psbIiBa. PazBuBaemoe MammHoM YCUIINEC JOCTUTACT 50 T.



Puc.2. PaspuiBnas MalmHa
| — wkana camonucua, 2 — craHuHa, 3 — obpasent,
4 — BEPXHMH M HIAHKA 3aXBaTH

IIpy ucnblTaHUK Ha pacTsHKEHHWE TOKa3aTeNd MPOYHOCTH MOTYT OBITh HOJYYEHBI U3
JUarpaMmbl pacTsKEHUs, KOTOpasi aBTOMaTHYECKHM BblUepuMBaeTcs Ha OapabaHe pa3pbIBHOMN
MalIMHBI. JTa JuarpamMma XapakTepus3yeT MOBEJIEHHE MaTepuallia IpH pasHbIX Harpyskax. Ilo
TOPU30HTAJILHOW JIMHUM JMarpaMMbl OTKJIAJbIBaeTCs aOCONIIOTHOE YAJMHEHHe obpasla B

MUJUIUMETpAxX, a 1o BepTHKaﬂBHOﬁ JIMHUW — Harpy3kKa B KWJIOI'paMMaXx.
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Puc.3./Iluarpamma pacTsikeHHs] MaJIOYTIEPOAUCTOMN CTallu

Ha nuarpamMMe uMerOTCs TOUKH, IO KOTOPBIM OIIPEIENISIOTCS I0KA3aTeIN MEXaHUYECKUX
coiictB. Ot Havana nedopmanuu (mouka 0) no P o6pazer nedopmupyercs
MPOMOPLMOHAIILHO NMPUIIOKEHHOM Harpy3ke. [Ipu Harpy3kax Boliie P Hapyiiaercs
IPONOPLHUOHATIBHOCTD, HO 00pa3el No-MpexHeMY 1e(pOpMHUPYETCs YIPYTo, T. €. IPH CHATHH
Harpy3Ky OH IIPUHUMAET NIEPBOHAYAJIBHBIE PA3MEPHI.

[Ipu nanbHeIeM YBETUYEHUN HArpy3KU KpUBasi «yCHIINE — YJUIMHEHHUE» MOXKET MIPU
UCIBITAHUSAX MJIACTHUECKUX MaTepUaJIOB NEPEUTH B TOPU3OHTAIBHBIN (METaT «TeYET» 0€3
YBEJIUYEHUS HarPy3KH).

Pr— npenien Texkyyectu. [Ipu UCIIBITaHUSX CPAaBHUTENBHO XPYIKUX METAJIIOB TUIOMIAIKA
TEKy4eCTH Ha uarpaMmMme oTcyTrcTByeT. HampsikeHue, CoOOTBETCTBYIOIIEE HauOObIIEH Harpy3Ke
PgHazpIBaeTCANIPEeIOM IPOYHOCTH.

YMeHbllIeHHe Harpy3ku Mpy AajbHEHIIeM pacTsKeHUH CBsI3aHO C 00pa30oBaHUEM
MECTHOI'O CY>KE€HUS IONEPEYHOro ceueHus (IeHKH) y MIacTUYHBIX MeTajuioB. [1pu sTom
Harpy3ka Prnanaer, a HanpspkeHHe SB MONEPEeYHOM C€UeHUN 00pa3lia yBeTUYHBAETCS.

ITo pe3ynbTaTam 3aMepoB pa3pbIBHBIX 00PA3II0B 10 UCIIBITAHUH U TIOCIIE HUX
OINPEAEISAIOT TOKA3aTENN IJIACTUYHOCTH:

OTHOCHUTENBHOE YJINHEHHE

L —1
§="_""100%
)

OTHOCUTENBHOE CYXKEHHE



rae lp ¥ lz— cooTBeTCTBEHHO /THHA 0Opa3Iia 10 U MOCIEe UCTIBITAHUMN, MM;
Lo 2
Fy u Fg— ruionia i momnepevyHoro ceyeHus oopasia o U 1ocie UCIbITaHuH, MM
dou dy — ntuametp o0Opasiia 0 U MOCIe UCIBITAHUHN, MM.

TBépaocTb

P
il =5
%
d
Do
4

Puc.4. Onpenenenue TBEPAOCTU METAIIOB METOAAMHU:
a) bpunemns;
6) PokBemna,
B) Bukkepca.
TBeprocTh — 3TO CBOMCTBO MeTajula OKa3blBaTb CONPOTHBICHUE NPOHUKHOBEHHUIO B
HEro Jpyroro, 6ojee TBepA0ro Teja, He MOJy4Yaroulero OCTaTOYHBIX Ae(opmaruii.
TBepaoCTh TECHO CBsI3aHA C TAKMMH BaXKHBIMU XapaKTEPUCTUKAMU METAJIOB U CILIABOB,
KaK IIPOYHOCTb, U3HOCOYCTOWYUBOCTb.
EcTb HeCKOIBKO METONOB oOIpeneseHust TBepAaocTH (puc.4), Haumbosiee HIMPOKOe
pacnpocTpaHeHUe MOIYYHIN CIIeIyIoIe:
1. BmaBnMBaHME LIapUKa U3 TBepAou ctanu (Meroa bpunemis);
2. BIaBJIMBaHHUE BEPIIMHBI AJIMA3HOTO KOHYCA WM CTalbHOrO I1apuka (meroz Poksenna);
3. BJAaBIMBaHME BEPIIMHBI AIMa3HOM nMupaMusl (MeTos Bukkepca).
Metoa bpunenns

Meron bpunenns 3akmroyaeTcss B TOM, YTO IIAPUK U3 3aKaJIEHHOM CTajIH MO/l ICHCTBUEM

Harpys3ku BAaBJIMBACTCA B 3aYUIICHHYIO ITIOBEPXHOCTH METAJlJiad.



Puc.5.0npenenenne TBEpAOCTH MeTail1a 110 bpuneo:
a) oOmuit Bux npecca:1 — MWINUHEND, 2 — UCTIBITYeMBIH o0Opasen, 3 — cTonuk, 4
— MaxoOBHK, 5 — 3JIEKTPOJIBUTATENb, 6 — Ipy3;
0) cxeMa UCIIbITaHus;
B) OTIIEYATOK Ha MSATKOM METalie;

F) OTIICYAaTOK Ha TBép,Z[OM MCTAIIIC,

1) IPOBEpPKA PE3YJIbTATOB UCIIBITAHMUSL.

HcnpiTanue Ha TBEpAOCTh MeTaiia mo Mmeroay bpunenns npoBoast Ha nmpubdope Th (puc.
5). CranpHOM MIapUK 3aKkperisieTcsl B mmuHaene npudopa. McnbiTyembiit oOpasel] cTaBsIT Ha
IPEIMETHBINA CTOJIMK, KOTOPBIM MOJABOMAT K IIIUHAEIIO BpallleHneM MaxoBuKa. [Ipu BkitoueHun
AIIEKTPOJIBUraTelsl HAJOKEHHBIA IPy3 OMYCKAETCs, U CTAJIbHOHN IIApUK C MOMOUIbIO PHIYaKHOM
cUcTeMbl BJaBiuBaeTcs B oOpaszen. CHavana BJIaBIMBAHUE INPOU3BOJUTCA MEIJIEHHO, 3aTeM
Harpy3ka IOCTENEHHO YBEJIMYMBAETCS U BBIIEPKUBAETCS ONPEACIEHHOE BpeMs AJIs MOJy4EHUs
YETKUX TPaHUIl oTreyaTka. McnbiTyeMblil 00pas3en; CHUMaloT CO CTOJIMKA U U3MEPSIOT JUaMeTp
MOJIY4YEHHOTO OTHevaTka (JyHKH) MPU TOMOIIM CIENHUATbHON JIYIbl CO BCTPOCHHOW IIKAION
(uena nenenus 0,1Mm).

Teepnocts o bpunemno o6o3navaercst OykBamu HB u ompenensercss kak OTHOIIEHUE
Harpysku P (kr), mpuxomsimeiics Ha 1 MM’ cdepHdeckoil TMOBEPXHOCTH oTmedatka F, Mo
dbopmyre:

HB = P/F, xr/mm’

Metoa PokBesia
Meroa PokBenna otinuuaercst oT MeToaa bpunenss teM, 4To u3mMepsieTcsi He IUaMeTp
oTrevarka (JIyHKH), a ero riyouna. Uem OosbIie riiyOrMHa BIaBIMBaHUS, TEM MEHBIIE TBEPIOCTh

UCIIBITyeMOoro oopasia (puc.6).
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Puc. 0 . OnpeacacHme TBCPAOCTH MeTAIa no Poxseany:

@ — npuBop TP, 6 — cXCM3 HCITMTANNE WIARTHBIHICM LIMIIHOMO KO-
Hyca; 1 — MaxoBMx, 2 — CTOAMK, 3 — AMASHIA Kouyc, 4 — wmesacan,
5 — menuryemui oGpascil, 6 — MMAKKATOPD, MOKAIMBMIOUMI BETHTH~
MYy BlaBIMBAHMA, 7 — pyuka, 8 — rpyas, 9 — noxsesmEmi synr; 11 —
YrayGacHme KOHYCA NOR ACHCTEMEM MPeABAPHTEALHON HaTrpyIxis,
=11 — yrayGacume xomyca noa acfcrenesm noamost HATPYIKH,
I — yrayGacume KOHYCa NpH YMEHLIUCHHN NOAHOR HAIPYIKH 30
IHAYCHMHA NPCABAPKTEARHOA HAIPYIKH

Metox Bukkepca

Meton Bukkepca mnpuMeHsieTcs A MCIBITAHUS METAJUIOB M CIUIABOB  BBICOKOM
TBEPAOCTH, J€TaJIell MaJlbIX CEUEHUN U TBEP/ABIX NOBEPXHOCTHBIX CJIOEB, MMOJYYEHHBIX XMMHKO-
TEPMUYECKOI 00paboTKOM (LIEMEHTHPOBAHHBIX, a30THPOBAHHBIX H JIP.).

OTOT METOJ JaeT OuYeHb TOYHBbIE IOKa3aTeld, U NPUMEHMM K MeTaliaMm Jro0oi
TBepaocTH. [IpenmymectBom merona Bukkepca sBiseTcss BO3MOXHOCTb HCIBITAHUS TOHKOTO
MOBEPXHOCTHOTO CJIOSI METaJlJIa IIOCTIe Pa3IUYHbIX BUJIOB 00paOOTKH.

TBepaocTh MeTayia ompenensercs OTHOLIEHHWEM Harpy3ku P B Kr, co3gaBaemoit

2 o
HpI/I60pOM, K Ij1omaan OTIC4daTKa F B MM , BBIYUCJICHHOU I1IO €TI0 AHUaroHaliu, u o003HayaeTcs
HV.

VYeTanocTs METAIIIOB — ATO SIBJIEHUE UX Pa3pyLICHHS IPU MHOITOKPATHOM HarpyKEHUU.

[ToBTOpEHME HArpy30K 3HAYUTEIBHO YMEHBIIIAET IPOYHOCTh METAJUIOB U CIIJIaBOB.

B TexHMKe 11 XapaKTEpUCTUKU yCTAJIOCTH METAJUIOB IIPHUHSTO MOHSATHUE BBIHOCIUBOCTh
— 9T0 TO HauOoJbllIee HaIpsDKEHHE, KOTOpOe BBIIEPKUBAET METall, HE pa3pyliasch MOCie
3aJIaHHOTO YHUCJIa TIEPEMEHHBIX Harpy30K (IIUKIIOB).

[IpnunHON pa3pylleHHs] METAIOB OT YCTAJIOCTH SBIIAETCA OXPYHMYHMBAHUE, KOTOPOE
OOBSICHAETCS TOSIBJIGHUEM B OCJIAOJIEHHBIX MECTaxX MeTalljla MOCTENEHHO YBEIMYUBAIOIIUXCS
MUKPOTPEILIVH.

VYCTanocTHOMY paspylI€HUIO MOJ JEUCTBHEM YaCTO MOBTOPSAIOIIMXCS IEPEMEHHBIX

Harpy3okK HOABCPIKEHBI IATYHBI ,I[BI/Il"aTeJ'IeI\/’I, KOJICHYATBIC BaJibl, ITIOPIIHCBLIC MAJIBIBI, ITOPITHN

U Jp.



Ynapuasi BA3KOCTH
B ycioBusix sKcITyaTalii MHOTHE JIETaIM U KOHCTPYKITUU MOTYT XPYIIKO pa3pymaThCs

O[] IeHCTBUEM yJapHBIX Harpy3okK. [lockonbKy cTaTndyeckue UCTIBITAaHUS HAa PACTSKEHUE HE
OTPaXXarOT IOJHOCTBIO CONPOTUBIICHUSI MAaTEPUAJIOB Pa3pYIICHUIO NIPU YAapHbBIX HAarpy3Kax,
NPUMEHSIOT TUHAMUYECKHE UCTIBITAHUS Ha yIapHbIA n3ru0. VcrbITanus npoBoaiT Ha

CIIEIUATILHOM YCTPOMCTBE — MasiTHUKOBBIN Korep (puc.7).

1- D"5|.'!33ELI.. 2 - MEATHKEE, 3 - Onop

Puc.7.Cxema ucnbeITaHus 06pa3ua Ha YAApHYIO BA3KOCTbh HA MAAITHUKOBOM KOIIPC.

B 3aBucumoctn ot ¢Qopmer Haapesa (U,V — oOpasHblil, B BHAE TPEUIMHBI) IIPH
0003Ha4YeHUH YIapHOU BSI3KOCTU BBOAMUTCS Tpetuit uuaekc: KCU, KCV,KCT. O6o3nauenue KC

npuMeHsiercs i o0pas3noB 6e3 Hagpes3a (3TOT TUH OOpa3LoB MCIOJB3YEeTCS I XPYNKHX
MaTepHasoB).

KonnuecTBo Mapok KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, UCIIOJIb3YEMBIX B HACTOAIEE BPEMS,
COCTaBJsieT JECITKU Thicsiu (Tabmuua 1). Ux kmaccupukanuss Tpou3BOAUTCA MO XUMUYECKOMY
coctaBy. KOHCTpYKIIMOHHBIE MaTepUaibl JeNATCs Ha OOJIbIIME TPYNIbI: METAUIbl M HEMETAILIbI.
K rpymmne metamisl OTHOCATCS METaIbI U cIiaBbl. Cpein HeMeTaJUTMYECKUX KOHCTPYKIIMOHHBIX
MaTepHaJIOB  JIMJIUpPYIOIIEee IOJIOKEHUE  3aHMMarT  maactMaccel.  OcoOyro  rpymnmy
KOHCTPYKIMOHHBIX ~ MaT€pUaloB  MpPEACTaBISAIOT  KOMIIO3ULIMOHHBIE  MaTepuaibl, B
METAJIIMYECKON MM HEMETAJUIMYECKON OCHOBE KOTOPBIX MMEIOTCS YCHIMBAIOLIUE DIIEMEHTHI B
BUJIC HUTEH, BOJOKOH WJIM IMCIEPCHBIX YaCTHUI] JApyroro Oosee mpoyHoro (Oosee TBEpIOTO,
0oJsee N3HOCOCTOMKOTO, 00JIee AIEKTPONPOBOIHOTO U T. J.) MaTepuaia. KomOuuupys oobEMHOE
coJlep’KkaHWE KOMIIOHEHTOB, TIOJYy4YalOT KOMIIO3MIIMOHHBIE MaTepuanbl ¢ TpeOyeMbIMU
3HaYEHUSAMHU TBEPAOCTH, )KAPOIPOUHOCTH U IPYTUX CIIEIHATIBHBIX CBOMCTB.

Tadauna 1. CoiicTBa cruiaBoB (CpeHUE JaHHBIC)

d-103, | S8 ) DHepro3arparsl Ha CTOMMOCTB,

S
Matepuan B pOM3BOACTBO, MJIK/T y.e/t

5




KI/M°

wlTa u3 W3 BTOPUYHBIX
pYIBI pecypcoB
Cranb yraepoaucTas 550 7,8 7,1 25,2 1,98 180
Cra 650 78 | 93 | 257 2,00 290
HU3KOJICTUPOBAHHAS
Cranb
HU3KOJIETUPOBAHHAS 1000 7,8 12,8 26,4 2,05 320
TEPMOYIPOYHCHHAs
Crai 2500 | 7.8 32 + + 520
MapTEHCUTHOCTAPCIOIIAs
UyryH 1oMeHHbIN 150 7,2 2,1 + - 120
Hyry# BarpaHouHbI 200 72 | 28 | 36 26 200
CephIii
UyryH BbICOKOIIPOYHBIN 500 7,2 6,9 36,2 26,2 260
AIOMHHHEBBIE CIIABBI 350 2,7 13,0 270 16,6 1200
AntoMuHHEBBIC
KOMITO3UIIMOHHBIE 1100 2,6 423 + + 2600
MaTepHuaIbl
MaruueBble CILIaBbI 300 1,73 17,3 + + 2700
MarxueBsie
KOMITO3UIIMOHHBIE 1200 2,2 54,5 + + 6100
MaTepHuaIbl
THuTaHOBBIC CIIJIABHI 1500 4.5 33,3 + + 2100
CTeKJIOIIAaCTUKHU 700 1,8 38.8 - - 500
YcnoBHbBIE 0003HaUEHUS: Sg — IPOYHOCTD,
d — IJIOTHOCT,
Se /, ~ YACIbHAS POYHOCTD.
VYkazaHus K MpOBEACHUIO pabOThI U COCTABJICHHS OTUETA!
N3yunts

TCOPCTUUCCKHUE CBCACHUA O CBOMCTBaxX MaTreprajioB, MCTOAAX HX HUCHbITAHUA JJIA

MOJIYYCHHUA HOKa3aTeJ'IeI\/’I, OMPCACIIOINNX UX MEXAHUYCCKUC CBOICTBA.

N3yuuts
YCTPOMCTBO M paboOTy pa3pblBHOM MAaIlIMHBI U MasSTHUKOBOTO KOIpa JUIsl MCIIBITAHUS

00pa3110B MaTepuaos.

N306pa3uth
JarpaMMy pe3yJIbTaToOB MCIBITAHHS MaTepuaia Ha pacTsHKeHUE, IIPOCTAaBUTh HATPY3KH U

BEJIMUMHY YAJMHEHus (B MacuTade).

[IpoanannsupoBar
b TaOJMIly CBOWCTB CIUIAaBOB, YKa3aTh B OT4ETE MarepHajbl ¢ MaKCUMaJbHBIMU
BCIIMYMHAMU TIPOYHOCTHU, IIJIOTHOCTH, y,[[CJIBHOfI MMPOYHOCTHU, OHCPro3arpar Ha

IMPONU3BOACTBO U CTOMMOCTH.



Bormpocs! 115t camomoaroToBKu:

1. Kakne mokazarenu
MEXaHUYECKUX CBOMCTB MAaTEPUAJIOB, XapaKTEPU3YIOT UX MIPOYHOCTb, ONPEACIISIIOTCS MPU
HCIIBITAaHUU 00pa3IoB HA pacTsHKeHUE?

2. Kakne mokazarenu
MEXaHUYECKUX CBOMCTB MATEpPUAJIOB, XapAKTEPU3YIOMINX IUIACTUYHOCTD, OMPEACIISIIOTCS
IIPY UCTIBITAHUHU 00Pa3LoB Ha pacTspKeHHe?

3. Kakne mokazarenn
MEXaHUYECKUX CBOMCTB MAaTEPHUAJIOB MOYKHO ONPEACIUTh 10 AWarpaMmMme, MoJydeHHON
MIPU UCTIIBITAHUH 00PA3II0B HA PACTSKEHHE?

4. Kakue mnokazarenu
XapaKTepU3yIOT yIApHYIO BSI3KOCTh MaTepuana, IMpH KaKUX HCHOBITAaHUSX OHHU

onpeaesatoTcs?

IIpakTnyeckas padora Ne3
OnpeneneHue cBOMCTB M Ki1accupukanusi MATEPUATIOB, IPUMEHsSIeMbIX B
MPOM3BO/ICTBE; H3yYeHHEe CBOICTB IBETHBHIX METAJNIOB H HX CIVIABOB

1. B obpasmax Nel — 4 Beiganbl MeTauisl: HUHK (£1), amomunnii (Al), mens (Cu), 0oBo
(5n). OnpenenuTh, B KaKoM 00pa3iie BhIaH KaXKIbIi METaJL.

2. B obpa3zuax No5 — 8 BbIAaHbI CIIaBbl: OpOH3a, JaTyHb, CUITYMHH, JIOPATIOMUHUM.
[enb paboThI:

1. Pacno3naTh B Kax/10M 00pa3iie BbIJAHHBIN METAJLJT WIH CILIaB.

2. VYka3zarb OCOOEHHOCTH pacro3HaBaHWs, (U3UYECKUE WM XHUMHUUYECKHE METOJbI
MCCJIEI0BAHMS Bbl HCIIOJIb30BAIIH.
O6opynoBaHHEe U PEAKTHUBBHI:

1. O6pa3zupl metamioB (Nel — 4)

O6pa3iel criaBoB (NeS — 8)

A3zotHas xkuciora (HNO;)

Cepnas kucnora (HySO4) nnu comnsinast kucnora (HCl)
I'mapokcun Hatpus (NaOH)

CnuproBKa

Conyku

e R R

JHepxanka

Tabmanma 1.Mertasisl

| Nenw/m | METAJIbI | Nel | Ne2 | Ne3 | Ned




Buentauit Bun

dusnueckue cBoiicTBa

H,S0,(HCI)

NaOH

HNO;

ATl Bl el Il

BriBon

Tabmauma 2.CriaBel

Noe i/t CrtaBbl No5 Neb Ne7 Ne8

1. Buentauii Bun

dusnyeckue cBolcTBa

3. Brisog

IpakTnyeckas padora Ne 4
Cnoco0bI 3alIUTHI METALIMYECKUX U3/1eJIUil 0T KOPPO3UH (JIAKOKPACOYHbIE
NOKPBITHS, NOKPbITHE IIACTMACCAMHU, CMA30YHBIMU MaTepHuaIaMHU, XUMHYeECKOe
NOKPBITHE)
Iens paboThI:
1. IToka3aTe OCHOBHBIE CIIOCOOBI 3AIUTH METAIIMUECKUX U3JEIIUH OT KOPPO3UH.
2. OdopmuTh paboTy, ClIeIaB BEIBOIBI.
1. Ilepen HaHECEHNEM MOKPBITHI OBEPXHOCTH OIBEPratoT:
a) MexaHH4ecKoi 00paboTKe il MOBBIILIEHHUS YUCTOTHI IOBEPXHOCTH, Y/1alI€HUsI HEPOBHOCTEH U
IIPOAYKTOB KOPpPO3UH;
0) 00€3KHUPUBAHUIO TyTEM IIPOMBIBKH B OPraHUYECKUX PACTBOPUTEINX (KEPOCHH, OEH3UH);
B) JICKallMpOBaHHIO (JIETKOMY TpaBJEHMIO) NyTeM HorpyxeHus neranu B 5-10% pactBop
KHCJIOTHI Ha IB€ MUHYTBI JUIsl YAAJIEHUS C IOBEPXHOCTH JETAIN TOHKMX OKCUJIHBIX IIJICHOK;
2. Iloka3aTh crIOCOOBI 3aIUTHI:
- JIaKOKPACOYHBIE MOKPBITHUS,
- TOKPBITHE IJIACTMAcCaMU, CMa304YHbIMH MaTepHalaMu;
- XMMHYECKHUE MTOKPBITHS.
3. Ckpenure ABE METAUIMUECKHUE IETAIU C TOMOIIBIO 3aKJIENKH, W3FOTOBJICHHON W3

0oJIee aKTUBHOTO METaJIa




4. HpI/IerHI/ITe IUTACTUHKH U3 00Jjiee aKTHBHOI'O METajljIa JJIs1 3allUThI OCHOBHOI'O

METAINIMYECKOI'O U3CIINA

5. U3menure cocrtaB cpefpl (00aBiIeHHEe HHTHOUTOPOB).

OTBeTbTE HA BONPOCHI:

TpebyeTcs CKpenuTh JKeIe3HbIC TETaTH.

Kakumu 3akienkamMu ciefyeT TI0JIb30BaThCsl MEAHBIMM WM LMHKOBBIMH, YTOOBI
MPEJOTBPATUTh KOPPO3UIO JleTaleil, u mouemy?

JlyxxeHoe xene30 (MOKpHITOE 3alllMTHOW OJIOBSIHHOM IJIEHKOM) mouapananu. Yto Oyner
MPOUCXOAUTH C U3CITUEM?

Menp Ha BO3/1yXe IOKPBIBAETCS TOHKMM CIIOEM OKCHJA, NPUAAOLUMM €l TEeMHYIO
OKpacKy, HO BO BI@KHOM BO3JyXe M B IHPUCYTCTBMM YIJIEKHCIOIO ra3a Ha ee

MIOBEPXHOCTH 00pa3yroTcst coeauHeHus 3eienoro ipera (CuOH),C0;. Hanummte
YpaBHEHUS PEaKIUii KOPPO3UU MEIH.

Xnopua noHbl CL™yCKOPSIFOT KOPPO3HIo skene3a. KakuM mocaeacTBUeM ISl TOA3€MHBIX
TpYO MOXET MPUBECTH MOCHINAHNE COJBIO JIb/Ia U CHETa Ha TOPOJICKHUX ynauiax?

Hoquy HCJIb35 aJJIOMHUHHUECBBIC JIUCTBI COCAUHATh MCAHBIMU 3aKJIETIKaMu ?



Focy)lapCTBeﬂnoe l'[pO(l)eCCI/IOHaJ'II)HOC 06pa30BaTeJ’IBHOC YUpeKaAeHue

f i 5 «CBIKTBIBKAPCKHUI JIECONPOMBINLIEHHbII TEXHUKYM»

&\t /1 «CBIKTBIBKapca BOP MPOMBILIIIEHHOCHT TEXHUKYM»

T YIDKCHKACO BEIOIaH KaHMY YUPEKICHUE
PACCMOTPEHO YTBEPJIKAIO:
Ha 3acenanun MK 3am. 1upekTopa
«IIpodeccroHanbHOro HUKIIa» M.A. Apuep
ITporoxon Ne 1 ot «31» aBrycra 2021 r. «31» aBrycra 2021 r.
[Tpencenarens MK O.B. Hcakosa

KoHTpo/IbHO-011¢HOYHOE CpeCcTBO
no OII. 04 MaTtepuaJjioBeneHue

DopMa KOHTPOJIS: IIPOMEKYTOYHAsI aTTecTalus
DopMa IPOMEKYTOYHOM aTTECTALUM: 3ayer
Tun KOHTPOJIBLHOIO 3a1aHUS TECT

Kpurepuii onenkn:



Tect cocrout u3 15 3amanmii. OTBeTaMU K 3aJaHuSIM sBisieTcs mudpa wim OykBa. 3a
KKl BEPHBIM BBIMOJTHEHHBIN OTBET KaXIOTO 3aJaHus o0ydaromuiics momydaer 1 Oamn. 3a
HEBEPHBIN OTBET WJIM €r0 OTCYTCTBHE BhICTaBIsieTcs ) Gaios.

MaxkcuManpHas cymma 0ajyioB, KOTOPYIO MOXET TMOJYYHTh CTYJIEHT, MPaBUIHHO
BBITIOJIHMBIIMK BCe 3a7aHus paboThl - 74 Gama.

Ouenka Kpurepun

3ayer 44 + 30 6amnoB (ypOBEHb U MOJHOTA OCBOCHHS yU4eOHOTO
MaTepHaa Io3BOJIsIeT O0yJaromeMycsl 1aBaTh BEPHBIC
otBeThl Ha 60-100% TecTOBBIX 3a1aHUl B TECTE)

Hesauer 1o 43 6amnoB (B Tecte 6onee 60% OTBETOB HE BEPHBIX)
IIpenonaBarens IIanTeneena T.I1.
CBIKTBIBKAp
2021

1. Pacnonoxute B psii MO BO3PACTAHUIO BJIEKTPONPOBOAHOCTH IPU OOBIYHBIX YCIOBUSAX
IIpeUI0KEHHBIE MeTAILIBL: (50.)
1) cepebpo;
2) xene3o;
3) Mens;
4) aTroMUHUI;
5) Bonbdpam.
2. PacnonoxuTe NpeasioKeHHbIE METAIbl B PsI MO YOBIBAaHMIO TEMIIEPATyphbl IJIABICHUS:
(56.)
1) pryTs;
2) OJI0BO;
3) Bodbdpam;
4) cBuHeI;
5) alroMUHUI.
3. Pacnonoxwute npeanokeHHble METAIUIBI B P 110 YBEIUYEHHUIO IIIOTHOCTH: (50.)
1) Marauii;

2) CBUHEI;



3) aTrOMHUHWIA;
4) ocmuii;
5) menb.
4. YCTaHOBHTE COOTBETCTBHE MEXJY IPOBOJIHHKOBBIMH MaTepHajaMH M HMX arperaTHbIM

cocrostaueMm: (60.)

a) pacruiaBbl METAJIJIOB 1. ra3oobpa3HbIe
0) cIuiaBbl 2. JKHJIKHE
B) IUIa3Ma 3. TBEpHBIC

I') DJIEKTPOJIUTHI
1) Tapbl METAJIJIOB
€) MeTaJuIbl

5. YcTaHOBUTE COOTBETCTBUE MAaTEPHAIOB MO UX MPOBOJHUKOBBIM cBoiicTBaM: (100.)

a) HaTpui 1. mpoBOaHUKH

0) pesuHa 2. TOIYIPOBOJHUKH
B) repMaHui 3. JOUBIEKTPUKU

I') CTEKJIO

1) COBOJ

€) KpeMHHI

) TpaHcQOpMaTOPHOE Macio
3) crajib

1) TOJMBHUHUIXJIOPUT

K) 30J0TO

6. YcraHOBUTE COOTBETCTBHE MEX]ly MaTepHajlaMy M X MarHUTHBIMU CBOMcTBamu: (60.)

a) MeIb 1. nmamarHeTmk
0) cepebpo 2. mapamarHeTHK
B) KHCJIOPOJ 3. deppomarueTux

T) aTlOMUHUN
1) Kene3o
€) HHKEIb
7. YCTaHOBUTE COOTBETCTBHE MEXIy TPYNIaMH MAarHUTHBIX CBOWCTB W MaTrepHallaMu W3
MIPEIOKEHHBIX BapHaHTOB: (50.)
a) TUIATHHOKOOAIbTOBBIC 1. MarHUTOMSTKHE
0) DIIEKTPOTEXHUYECKHE CTAIH 2. MarHuTOTBEPIBIC
B) YIVIEPOAMCTHIC CTATH

r) KCIJIIC30HUKCIICBBIC CITJIaBbl



1) BOJIb()paMOBBIC CIITIABbI
8. BrprumcnuTe NMEKTPUIECKYIO MPOYHOCTh MaTepraia (MB/MM), eciii mpoOUBHOE HAMPsSHKEHUE
4 MB, TonmuHa Matepuana B Mecte nmpobos 2 mm: (1 6.)
a) 0,25;
6) 0,5;
B) 4
r) 2.
9. VYcraHoBUTE COOTBETCTBHE MEXKAY MEXaHHYECKUMH CBOWMCTBAMHM MaTepuaga C

MPEJI0KEHHBIMIA METOJIaMH UCTIbITaHUi: (40.)

a) yAapHas BSI3KOCTh 1. meron bpunemnns
0) TBEPHOCTH 2. pa3pbIBHas MalIuHa
B) MPOYHOCTH 3. MasTHUKOBBINA KOMP

10. YcraHoBUTE COOTBETCTBUE MEXAY BUJIAMU MIPUIIOEB C MPEJIOKEHHBIMU ITpuMepamu: (40.)

a) IICp 1. msrkue
6) TIMII 2 2. TBEpABIE
B) IIOC-18
r) I10C-90

11. BriGepure akrop, 3amestoninil kopposuto merama: (10.)
a) KOHTAaKT C MEHEE aKTUBHBIM METAILIOM;
0) KOHTaKT ¢ 00Jiee aKTUBHBIM METAIJIOM;
B) KOHTAaKT C BOAHO-COJIEBBIM PAacTBOPOM;
I) KOHTAaKT C BJIQXKHBIM BO3JIYXOM.

12. JIBe cranbHbIE JA€TadM HEOOXOAMMO COEOUHUTh C IOMOINBI0 3aki€nok. Bribepure
MOIXOIANINM MaTepuan Afs 3aKJIENOK, YTOOBI COXPAaHUTh OT KOPPO3UU COETUHSIEMbIC
neranu: (10.)

a) CBUHEI,
0) cepebpo;
B) IIMHK;
r) Melb.
13. YcraHoBUTE COOTBETCTBYIOIIME MEXKIY MNPEIJIOKECHHBIMUA CIUIaBaMU W WX 00JacTsIMU

npumMmeHenust: (80.)

a) MaHTaHUH 1. Martepuansl Ui TepMoIap
0) Komenb 2. TPOBOJHUKOBBIC CIUIABBI C BBICOKUM
B) aJllOMEITb COTIPOTUBIICHUEM (115

T) HUXPOM 3JICKTPOHArPEBATEIBHBIX YCTPONCTB)



1) XPOMEIb
€) KOHCTAaHTaH
) TUIATUHOPOIUH
3) dexpanb
14. YcraHoBUTE COOTBETCTBUE MEXAY MPEATOKEHHBIMH MPOBOJAHUKOBBIMU H3ACTUSMU U HUX

HazHaueHuem: (30.)

a) MOHTa)XHBIC TPOBOJA U Kabeu 1. 0OMOTKM DJIEKTPUYECKUX MAIIHH
0) YCTaHOBOYHBIEC MPOBOJIA U IIHYPHI 2. pacnpeieicHHe ANEKTPUIECKOM
B) 0OMOTOYHBIE IIPOBOA SHEPTHUH, PUCOCTUHCHUE

noTpeduTenei Toka K CeTu
3. NOJKIIIOYEHUE pa3IMyYHbIX
JIEKTPUUYECKUX IPUOOPOB M MAIlIUH
15. YcTaHOBUTE COOTBETCTBUE MEXIY NPEIJIOKEHHBIMU 3JICKTPOMOHTAKHBIMU M3ACTUSIMH U UX

HazHauenuem: (100.)

a) CKOOBI 1. xpené&xHble n3nenus

0) BTYyIKH 2. BIEKTPOMOHTAXXHBIA UHCTPYMEHT

B) BBI' 3. mpoBoja

I) COEIUHUTETbHBIE u 4. yCTaHOBOYHBIC U3/
OTBETBJIUTEIbHBIE KOPOOKHU 5. u30IUpYOUIME U3AETUS

1) KOJIMAYKH MIaCTMACCOBBIC
€) DIIEKTPOJpEIb

) TIBB

3) H30JICHTA

1) JTUHPEUKH

K) nepdopartop



4.

HNudopmanuonHoe odecrieyeHre 00ydeHUs

ITepedyennb pexoMeHayeMbIX Y4eOHbIX H31aHUH, HHTEPHET-PeCyPCOB, J0NOJIHUTEIbHOMN
JUTEepaTypbl

—

OcHOBHBbIE HCTOYHUKHU (MHTEPHET-pecypchbl):

Jmutpenko, B.I1. MarepuanoBeaenue B MammHocTpoeHuu: yueb. nmocobue ans CITO /
B.II. Jmutpenko, H.b. ManyitnoBa. — M.: UHOPA-M, 2018. — 432 c. + Jom.
MaTepuaibl [DJeKTpoHHBIH pecype; Pexum nocryma: https:/new.znanium.com]. —
Tekcr: anextponnbit. - URL: https://znanium.com/catalog/product/961460 . — Pexum
JOCTyTA: 110 TOIUCKE.

Anackus, A. M. MatepuanoBe/ieHue U TEXHOJIOTHSI MaTEPHAJIOB: Y4eOHOe TTocoOue ist
CIIO / A.M. Anackun, B.M. 3yeB. — 2-e uzn. — MockBa: ®DOPYM: UH®PA-M, 2022.
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