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1 Tumbl, BUJBI, TPAAUIUOHHBIE (POPMBI KOHTPOJIS, KPUTEPUU OLIEHUBAHUS

1.1. Tunwvt koumpons ycnewnocmu oceoenust INNICC3 obyuarowumucs:
TEKYIIN KOHTPOJIb YCIIEBAEMOCTH;
IIPOMEXKYTOUHAs aTTeCTaLUs.

Texymuii KOHTPOJIb YCIEBAaEMOCTH — 3TO IMPOBEpKAa YCBOCHHs Y4eOHOTO Marepuaia,
PETyJISIPHO OCYIIECTBIISIEMasi Ha MPOTSHKEHUH BCETO CpOKa 00ydeHusl.

[Ipomexyrounas arrectamus (3ader, JuddepeHIUpPOBAHHBIA  3aueT, 9SK3aMeH
(kBaJIM(pUKAITMOHHBIN)) - 3TO OIIEHKA COBOKYITHOCTH 3HAHUM, YMEHUH, MPAKTUYECKOTO OIbITA B
neiom u/wiu o pazaenam [TICC3.

1.2. K mpaouyuonnvim popmam KOHMpOIs OMHOCAMCAL:

co0eceioBaHNE

KOJUJIOKBUYM

3a4er

9Kk3aMeH (M0 JUCHUIUIMHE, 3K3aMeH (KBadu(UKAlMOHHBIN), TOCYAapCTBEHHBIH HWTOTOBBIN
IK3aMEH)

TECT

KOHTpOJIbHas paboTa

3CCe U MHBbIE TBOpUECKUE PabOThHI

pedepar

oryeT (MO MpakTHKaM, HAy4YHO-HCCIENOBATENbCKONW paboTe CTYAEHTOB W T.I.) BBITyCKHAs
KBaTM(DUKAIIMOHHAs paboTa u JIp.

1.3. K sudam KoHmposi OmHOCAMCAL:

HCEMEHHBIE (POPMBI KOHTPOJIS;

ycTHBIE (POPMBI KOHTPOJIS,;

KOHTPOJIb C TOMOIIBIO TEXHUYECKUX CPEACTB U MH(POPMAIIMOHHBIX CUCTEM.

Iucomennvle hopmol Konmpons

ITucbMeHHbIe PabOThl MOTYT BKIIFOYATh: TECThI, KOHTPOJbHBIE pabOTHI, 3cce, pedeparsl,
OTYETHI 110 MPAKTUKAM, IT0 MEXIUCIUILUTUHAPHBIM IPOEKTaM (JI€IIOBO/POJICBON UTPe, TPEHUHTY)
u ap. K kaxnoil nucbMeHHON paboTe AOJKHBI ObITh YKa3aHbl KPUTEPUU OLIEHKH B MPOLEHTAX
u/nunu B Oanax.

1. Tectr - d¢opma KOHTpOJs, HampaBlieHHas Ha TMPOBEPKY YPOBHS OCBOCHUS
KOHTPOJIMPYEMOTO TEOPETHIECKOTO M MPAKTHIECKOTO MaTepHaia Mo JUAaKTHIECKUM €MHHAIIAM
JTUCHMIUIMHBL  (TEPMHUHOJIOTUYECKUM  ammapaT, OCHOBHBIE METOAbI, HH(OPMALMOHHBIE
TEXHOJIOTUH, TIPUEMBI, JOKYMEHTBI, KOMIIBIOTEPHBIE MPOTPAMMBbI, UCTIOJIb3yEeMbIE B U3ydaeMOH
obnactu u ap.).

2. Kontponbnas pabora - ¢dopma KOHTpPOJSI JUIsl OIEHKH 3HAHUM 10 0a30BBIM U
BapUaTUBHBIM JIUCIMIIMHAM BceX NMKIOB. KOHTposibHas paboTa BKJIIOYAET CpeAHUE TII0
TPYAHOCTH TEOPETHYECKHE BOMPOCHI M3 M3YUYEHHOT'O MaTepHaia, THIIOBBIC 3a1aun/ 3aaHus/
Ka3ycbl/  yHmpaXHeHMs/ JOKYMEHT, pelleHHe/  BBINOJHEHHE/  3allOJHEHHE  KOTOPBIX
IPeIyCMOTPEHO B paboueii mporpamMme JUCIUATUTHHEL.

3. Dcce - dopma KOHTPOIIS, yHUBEpcalbHas Ipu (HOPMUPOBAHUM OOLIMX KOMIETEHIUH
oOyJaromierocsi TpU Pa3BUTUU HABBIKOB CAMOCTOSITEITHHOTO TBOPYECKOTO MBIIUICHUS |
NUCbMEHHOTO H3JIOXKEHHST COOCTBEHHBIX YMO3AKJIIOUEHHH Ha OCHOBE H3YyYEHHOTO WIIH
NPOYNTAHHOTO MaTepuaa.

4. Pedepar — ¢popma KOHTPOJISL, UCTIONb3yeMast Ul MPUBUTHS 00yJaroEeMyCsl HaBBIKOB
KpaTKoro, TPaMOTHOTO W JIAKOHWYHOTO TPEJCTaBJICHUS COOpPaHHBIX MaTepHalioB M (aKTOB B
COOTBETCTBUH C TPEOOBAHUSIMH.

5. Otuersl WO mpakTUKaM — (¢opMa KOHTPOJIA, TO3BOJSIONIAsS O0yYaroIeMycs
IPOIEMOHCTPUPOBATH 00OOIIEHHBIE 3HAHUS, YMEHHUS U MPAKTUYECKUN OIBIT, IPUOOpETEHHBIE 32
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BpeMs TPOXOXKICHHUA Y4eOHOW M MPOU3BOJACTBEHHBIX NPaKTUK. OTYETHl MO MpPaKTUKaM
MO3BOJIAIOT KOHTPOJIMPOBATh B IIEJIOM YCBOCHHE OOMIMX M MpOo(ecCHOHATbHBIX KOMIIETEHIIUH,
o0o3HauyenHbIX B [ITICC3.

Lenp kaxgoro oryera — oco3HaTh U 3adUKCUpOBaTh OOmHIME U MpodeccuoHanbHbIe
KOMIIETEHIINH, IPUOOPETEHHBIE B IIpoIiecce 00yUCHHUS.

Yemuvie ghopmol konmpons
Y CTHBIN KOHTPOJIb OCYIIECTBIIICTCS B MHANBUAYIBHON U (PpOHTAIBHOM (hopmMax.

1. Llenp yCTHOrO MHAUBUAYATBHOT'O KOHTPOJISL — BBISIBJICHHE 3HAHUM, YMEHUN U HABBIKOB
OTJENbHBIX OOyuaromuxcs. JlOMONMHUTENbHBIE BOMPOCH MPH WHAMBUIYATHHOM KOHTPOJIE
3a[Jal0TCSl MPU HETOJIHOM OTBETE, €CIM HEOOXOAUMO YTOYHHTH JETald, MPOBEPUTH IIIyOUHY
3HAHUH WIIH K€ €CIIH y MPEeToiaBaTellsi BOSHUKAIOT MPOOJIEMBI PU BHICTABICHHUH OTMETKH.

2. YcTHBIM (QpOHTAIBHBIN KOHTPOJb (OmMpoc) — TpeOyeT cepuM JIOTUYECKU CBA3aHHBIX
MEXy cO0OW BOMPOCOB MO HEOOJIbIIOMY 00beMy Marepuaina. [lpu (poHTampHOM Ompoce OT
oOyJaromuxcsi mpernoAaBareib *AET KPaTKUX, JAKOHUYHBIX OTBETOB ¢ MecTa. OOBIYHO OH
OpUMEHSIeTCS C IeNbI0 IMOBTOPEHUS W 3aKpelyieHHs Y4eOHOTO Marepuaia 3a KOPOTKUN
MIPOMEKYTOK BPEMEHHU.

YcTHbIe GOPMBI KOHTPOJISI IPEACTABICHBI cOOeCeIOBaHNEM, KOJNTIOKBUYMOM, ITyOITHMYHON
3alUTON BHITIOJTHEHHON pabOThI U Jp.

1. CobecenoBanue — 3TO MHTEPBBIO, 1IE€Jb KOTOPOTO BBISIBUTH HABBIKM, CIIOCOOHOCTH U
BCE JIeTaJlH, KOTOpbIe UHTEPECYIOT 00€ CTOPOHBI coOeceI0OBaHUSI.

2. KommokBuyM — 3TO pa3HOBUJHOCTbh YCTHOIO 3K3aME€Ha, MAacCOBOIO OIpoca,
MO3BOJIAIONIAs MPENOAABAaTENI0 B CPABHUTEIHHO HEOONBIION CPOK BBISICHUTH YPOBEHb 3HAHUI
oOyyaroluxcs UeJlol Ipynibl 0 JAaHHOMY pa3zaeny Kypca. KommokBuym mpoxoauT oObIYHO B
dbopMe TUCKycCHH, B X0/I€ KOTOPOH 00yYarommmMcsl MpeAoCTaBIsIeTCsl BO3BMOKHOCTh BBICKA3aTh
CBOIO TOUYKY 3pEHHsI Ha pacCMaTPHUBAEMYIO MPOOJIEMY, YIUTHCS OOOCHOBBIBATH U 3aIUINATH €e.
AprymMeHTHpYys U OTCTauBas CBO€ MHEHHE, OOYYaroIIMiicsi B TO € BpeMs IEMOHCTPHUPYET,
HACKOJIbKO INTyOOKO M OCO3HAHHO OH YCBOWJI M3yYEHHBIH MaTepual.

3. [IyOnuuHas 3amuuTa BeIIOTHEHHONW PabOThL.

KoHTponmpyeMbie KOMITETEHITHH:
— CIIOCOOHOCTH K MyOIMYHON KOMMYHHKALIUY;
— HAaBbIKH BeJIEHUs TUCKYCCUH Ha MPO(eCcCHOHATIbHbIE TEMBI;
— BIaJieHue MTPoPEeCCHOHATILHON TEPMHUHOJIOTHEHH;
— CIOCOOHOCTH TIPEJCTABIATh W 3alIUIIATh PE3YJIbTaThl CAMOCTOSTEIFHO BBITIOJHEHHBIX

HCCIIEIOBATEIbCKUX padboT

IIpu oueHke KOMIETEHIMH J[JOJDKHO NPUHUMATBCS BO BHUMaHHE (OPMHPOBAHUE
poeCCHOHATFHOTO MHPOBO33PEHHSI, OTPENEICHHOTO YPOBHS KYJIBTYpBI, STHYECKHE HABBIKH,
Jpyrue 3HauuMble MpodeccuoHaNbHbIE U JINYHbIE KaYeCTBa.

2 [TaciopT (hOHIOB OLICHOUHBIX CPENICTB

B pesynbrate wusyuenus yuebHoM aumcummmasl OIIL13. «MatepuanoBeneHue»
00yJaronuics JOJKEH:

YMETh:

— BBIOMpATh MaTepUAIIBl HA OCHOBE aHAJIM3a UX CBOMCTB JIJII KOHKPETHOTO MPUMEHEHUS;
— BBIOMPATH CIIOCOOBI COSMHEHHSI MAaTEPHAIIOB;

— 00pabaThIBaTh JETAIH U3 OCHOBHBIX MaTEPHAJIOB.

B pe3ynbrare ocBOeHUS TUCHIUTUTMHBI 00yUYAIONTHIICS TOJDKEH 3HATH:

— CTpPOEHUE M CBOMCTBA MaTEPHAIOB;

— METO/IbI OIIEHKU CBOMCTB MaTepHAalOB;

— 00J1aCTH IPUMEHEHHS] MaTEPHAJIOB;

— KJIacCU(UKALUIO U MAPKUPOBKY OCHOBHBIX MaTepUasOB;



— crocoObl 00pabOTKH MaTEpHAJIOB.

OO0yuaromuiicst JOJKEH BIAJETh CPOPMUPOBAHHBIMU KOMIIETCHIIUSIMH B COOTBETCTBHH C
dI'OC CIIO:

Koo

Haumenosanue pezynomama obyuenus

OK 1.

BeiObupate  cmocoObl  pemieHust  3agad  Opo(ECCHOHATBHOH  AEATEIbHOCTH
IPUMEHUTEIBHO K PA3IUYHBIM KOHTEKCTaM;

OK 2.

Hcnonp30Bath COBPEMEHHBIC CpEJICTBA IOWCKA, aHadH3a M HWHTEPIPETAlUuU
uHpopManui ¥  UHPOPMAIIMOHHBIE TEXHOJOTMHM IS BBIMOJHCHUS — 3a1ad
po(heCcCHOHALHOM IS TEIILHOCTH;

OK 3.

[InaHupoBaTh W peEaNM30BBIBATH COOCTBEHHOE MPO(ECCHOHATIBHOE U JIMYHOCTHOE
pasBUTHE, MPEINPUHUMATEIBCKYIO [EeATeNbHOCTh B NpodecCHoHaIbHON cdepe,
UCIIOJIb30BaTh 3HAHMS 1O (MHAHCOBOH TI'PAMOTHOCTH B Pa3lIMYHBIX JKH3HEHHBIX
CUTyalUsIX,

OK 4.

O} dexTuBHO B3auMo1eHCTBOBATh U pabOTAaTh B KOJUIEKTHBE U KOMaH/IE;

OK 5.

OcCylIeCTBISITh YCTHYIO U MUCHbMEHHYI0 KOMMYHHKAIIAIO HA TOCYAAapPCTBEHHOM SI3BIKE
Poccuiickoii @exnepanuni ¢ yueToM OCOOEHHOCTEH COLMAIbHOTO U KYJIbTYpHOTO
KOHTEKCTA;

OK 6.

IIposBAATE IPpaKAAHCKO-NIATPUOTUYECKYIO MO3ULIUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHNE HA OCHOBE TPAJUIIMOHHBIX OOLIEUEI0BEYECKUX [IEHHOCTEH, B TOM YHCIIE C
Y4€TOM TapMOHU3ALMM MEKHALMOHAIBHBIX M MEXKPEIUIHO3HBIX OTHOLLICHHH,
IIPUMEHSATH CTaHJAPThl aHTUKOPPYILIHOHHOTO IOBEACHUS;

OK 7.

ConeiicTBOBaTh ~ COXPAHEHHMIO  OKpYXKalollell  cpempl,  pecypcocOepexeHuo,
NPUMEHATH 3HaHUs 00 U3MEHEHHHU KJIMMaTa, IPUHIHITBI OepEeKINBOTO MPOU3BOICTBA,
3¢ PEKTUBHO TEHCTBOBATH B YPE3BBIYAWHBIX CHUTYAIUsX;

IIK 1.1.

BbIONMHATE CcTpOUTENbHBIE Pa0OTHI MPHU COOPYKEHUU, PEKOHCTPYKIIMH U PEMOHTE
00BEKTOB TPYOOIPOBOJHOTO TPAHCIIOPTA, XPaHEHUS, paclpeieiieHus ras3a, HedTH,
HEe(TEIPOAYKTOB.

IIK 1.3.

ObecnieunBaTh BBIIOJIHEHHE PadOT MO IUIAHOBO-TIPEAYIPEIUTEIBHOMY PEMOHTY U
PEKOHCTPYKLUU 00BEKTOB TpyOONPOBOJHOTO TPaHCIIOPTA, XpaHEeHUs,
pacnpenenenus rasa, HeTu, HeTenpOaYKTOB.

IIK 2.5.

ObecnieunBaTh NPOBEIEHUE MEPONPHUITUNH MO TOBBIIIEHUIO HAJEKHOCTH U
3¢ (HEKTUBHOCTH IKCILTyaTallud 0OBbEKTOB TPYOOIIPOBOAHOIO TPAHCIIOPTA, XPaHEHUS,
pacripesiesieHus raza, He)Tu, He(hTEenpPOIyKTOB.

dopMamMu TeKylero KOHTPOJIsl y4eOHOi JMCUUIIIMHBI SBIIAIOTCS HaOII0IeHUEe, OMpoc,
IPaKTU4YeCKHEe PadOThl, CAMOCTOSITENbHAS padoTa.

®opmMoil MPOMeKyTOYHOI aTTecTalMu 0 Y4eOHOM TUCIUIUIMHE SBIISIETCS BBIIIOJHEHHUE
BCEX MPAKTUYECKUX PabOT, CAMOCTOSITENIbHBIX pab0T, UTOTOBOE TECTUPOBAHUE.

3 Onncanue nokasarejaei U KpUTEPUEB OLICHUBAHMS, OITMCAHUE IIKAJl OLICHUBAHUS

KoHTpons kadecTBa OCBOCHHUSI JWCHHIUTMHBI BKJIIOYAET B CceOsl TEKYIIWH KOHTPOJb
YCIIEBaEMOCTH M MPOMEXKYTOUHYIO aTTecTaluio. TeKyIil KOHTPOJIb YCHEBAaeMOCTH U
IPOMEKYTOYHAS aTTECTAIMSI OO0YJAIONINXCSl MPOBOJISATCS B IENSAX YCTAHOBJICHUS COOTBETCTBHS
JOCTIDKEHUHM, oOydarouuxcsi TpeOoBaHUSM 00pa3oBaTeNbHONW IPOrpaMMbl K pe3yibTaTaM
o0OydeHus u GOpMHUPOBAHUS KOMIIETEHIIUH.

Pe3ynbTaThl OllEHMBaHMUSA TEKYLIETO KOHTPOJIS 3aHOCATCS HpEenojaBaTelieM B KypHal U
MOTYT YYHTHIBATHCS TIPU TIPOBEICHUH TPOMEKYTOUHOW aTTECTAIUH.

Jlnist oLleHUBaHUS PE3yJIbTaTOB O0yUYEHMS MCHOJIb3YyeTCs cienyromas mkaia: 5 (0OTIMYHO),
4 (xoporo), 3 (yAOBIETBOPUTENHHO), 2 (HEYIOBIECTBOPUTEIHHO).




3.1 IlepeueHb OLIECHOYHBIX CPEACTB

TUCIUIUIMHBI,  OPraHM30BaHHOE  Kak
ydueOHOe 3aHsATHE B BHUAEC COOECENOBaHMS
npenojaBaTens ¢ 00yJarouuMHCs.

Haumenosanue
Kpamkas xapakmepucmuka oyenounoz2o IIpeocmasnenue oyeHouH020
Ne OYEHOUYHO2O
cpeocmaa cpeocmea 6 POC
cpeocmea
1 CobecenoBanne | CpeacTBo KOHTpOJsS Ha mpakTHueckoM | Kommiekt — BompocoB — Juis
3aHSATUH, OpraHU30BaHHOE KaK | yCTHOTO orpoca
cnenuanbHas Oecema mpernojaBarensi C | 00yJaromuxcs. [Tepeuenn
oOydJarmuMcsi Ha TEMbl, CBSI3aHHBIE C | BOIPOCOB K CEeMHUHApYy.
n3y4yaeMon JUCLUIIIINHOM, U | 3amaHus A8 IPaKTHYECKOTo
paccuMTaHHOE Ha BBISICHEHHE O00ObeMa | 3aHSATHS. Bompocsr TUIS
3HaHUHI o0ydJaro1erocs [0 | CAMOCTOATEIBHOTO H3YYEHHMS.
ompezieiecHHOMY pa3fieny, Teme, npobieme | Bompocst 1o  Temam  u
U T.IL. pazaenaM JUCIHIUIAHEL.
2 KonTponbHas CpenctBo MpoOBEpKU yMEHHMH NpUMEHSTH | [lepeuenpb TeM JUIst
pabora MIOJIyUYEHHBIE 3HAHMSI JUIsl PEICHUs 3a/1ay | KOHTPOJIbHBIX pabot
ompezeneHHoro Tuna no Teme wunu | Kommekr KOHTPOJIbHBIX
paszeiy. 3aJlaHUI 110 BApUAHTaM.
3 Pedepar [Iponykr  camocTosTenbHOU  paboThl, | [lepeuens Tem pedeparon
IIPEJICTaBIISIFOIIMM co0oi KpaTKoe
U3NIO)KEHWEe B TMUCBMEHHOM  BHUJE
MOJTyYEHHBIX pe3yJIbTaTOB
TEOPETUYECKOr0 aHalIu3a OIpeaeIeHHON
HaydHOU  (yueOHO-HCCIe0BaTEIbCKOM)
TEMBbI, TJ€ aBTOP pAaCKpPhIBa€T CYTh
UCCIIETyeMON  TpOOJIeMbl,  MPUBOJIUT
pa3iuyHble TOYKH 3pEHHUs, a TakKke
cOOCTBEHHBIE B3IJIS/Ibl HA HEE.
4 Tect CucreMa cTaHIapTU3UPOBAHHBIX 3a7aHul, | DOHJ TECTOBBIX 3aJaHUI
MIO3BOJISIFOIIIAS ABTOMAaTU3HPOBATH
MPOLEAYPY M3MEPEHUS YPOBHS 3HAHUU U
YMEHHH 00yJaromerocs.
5 Konnoksuym CpenctBo KOHTpoJsi ycBoeHusi ydyeOHoro | Kommuiekr — BompocoB  amis
MaTepuaia TeMbl, pa3fiesla WU pa3zesioB | yCTHOTO orpoca

oOyuatomuxcs. Bompockl 10
Temam " paszenam
JIuciuninHel.

3.2 KpI/ITepI/II/I U IIKaJIbl OICHUBAHUSA B PC3YJIbTATC U3YYCHUA JUCHUILIIMHBI IIPU
MPOBCACHNHN TCKYIIET'O KOHTPOJIA U HpOMe)KyTO‘IHOI\/II aTTeCTaluun:

LlIxanvl oyenusanus

Kpumepuu oyenusanus

5 (OTIMYHO)

MMPAKTUYCCKUC BOIIPOCHI.

OO0yuarmuiicss TPaBUILHO OTBETHJI Ha TEOPETHUYECKUE U
[lokazan oT/INMYHBIE 3HAHUS B
pamkax ydueOHoro Marepuana. [lokazan oTauMuHble YMEHUS
Y BIIJICHUsI HaBBIKAMM IPUMEHEHUS MOJyYEHHBIX 3HAHUN
Y YMEHMH NPU BBINOJHEHUH YIPAKHEHUW, UHBIX 33JIaHUAMN.
OTBeTHII Ha BCE IONOJHUTENIBHBIE BOITPOCHI.




4 (xoporo)

OOyuarommiicss ¢ HeOOJIBIIUMH HETOYHOCTSIMH OTBETHJI HA
TEOPETUYECKHE BOMPOCHI, TOKAa3ajd XOpOIIWEe 3HAHWS B
pamMKax ydeOHOTo maTepuayia. BBINOJHUI C HEOOIBIIUMH
HETOYHOCTSAMHU TpakTHUeckue 3ananus. [lokaszan xoporwe
YMEHUS U BJIaJICHUS HABBIKAMHU MPUMEHEHHUS MOJTYYEHHBIX
3HAaHUM W yMEHHWH MpH OBIAJCHUU y4eOHOrO MarepHaia.
OTBeTHI1 Ha OOJILITUHCTBO JIOTTOJTHUTEIIBHBIX BOIIPOCOB.

3 (y10BIETBOPUTEIIBHO)

OOy4aromuiicst ¢ CyIIeCTBEHHBIMA HETOUHOCTSIMHA OTBETHII
Ha TEOPETUYECKHE BOIIPOCBI. ITokazan
YAOBJICTBOPUTCIIBHLIC 3HaHUA B paMKax yqe6H0ro
matepuana. C CylecCTBEHHBIMA HETOYHOCTSIMH BBIIOJIHUII
MMPAKTUYCCKUC 3adaHUs. IToxazan YAOBJICTBOPHUTCIBHLIC
YMEHMsSI U BJIAJICHUS HABBIKAMM IIPUMEHEHUS MOIYYEHHBIX
3HAaHUH W yMEHWH MpH OBJIAJACHUU y4eOHOrO MarepHaa.
JomycTsi  MHOrO  HETOYHOCTEH IIpU  OTBETE Ha
JOIOJIHUTCIIbHBIC BOITPOCHI.

2 (Hey10BJIETBOPUTEIILHO)

OOyuaromuiics Ipu OTBETE Ha TEOPETUYECKHE BOIPOCHI U
npu BBITTOJIHEHUH IPAKTHYECKUX 3a/laHui
IPOJEMOHCTPUPOBAT HEIOCTATOYHBI YpOBEHb 3HAHUN U
YMEHMM @pU pElIeHUuH 3aJad B paMKax ydeOHOro
marepuana. IIpu orBeTax Ha JONOJHHUTEIbHBIE BOIPOCHI
ObLIO JONYIEHO MHOXKECTBO HEMPABUIIbHBIX OTBETOB.

4. TIporpamMma KOHTPOJIBHO-OLIEHOYHBIX MEPOIIPUATUN

3a [Iepuoa U3y4CeHusd 110 JUCHUIIIINHE

Haumenosanue Obvexm KoHmpos
Haumenosanue oyenounoco
KOHMPOJbHO- (mema /KomnemeHnyuu)
Ne cpeocmaa
OYEHOUHO20
(bopma nposedenus)
Meponpusmusl
Pa3zpnen 1 CgoiicTBa
Texyuuit MaTepHaIoB [IpakTHyeckas M caMOCTOSATENbHas
1 . OK1- OK7 aborta, ompoc, pabouas TeTpaab
KOHTpPOJIb Tema 1.1 CsolicTBa P ’ poc, b pasb,
TECTUPOBaHUE.
MaTepHajoB
Pa3nen 2
KoHcTpykinonHbie
MaTepHabl
o — [TpakTyeckas M camMOCTOSATENbHas
2 i Tema 2.1. OK1-OK7 | paboTra, ompoc, pabouas TeTpaib,
KOHTPOJIb
OcHOBHBIE TECTUPOBaHUE.
CBOMCTBA METAJIJIOB
U CIJIaBOB
. [IpakTuyeckas M camMOCTOSATENbHAs
Texymui Tema 2.2. Uyryn u
3 OK1-OK7 | paGoTa, ompoc, pabouas TeTpab,
KOHTPOITh U3JIENHSI U3 HETO.
TECTHPOBAHUE.
Tema 2.3.
Texymuii [IpakTuyeckas u caMOCTOSATENbHAs
4 KOHz oL Crane w wm3genus | OK1-OK7 | pabora, ompoc, pabodas TeTpaib,
P u3 Heé TECTUPOBAHUE.




Tema 2.4

HpaKTI/I‘-IeCKaSI 1 CaMOCTOATCIIbHAsA

Texymmit
5 ym IlBeTHBIe MeTauibl | OKI- OK7 | paboTa, ompoc, pabodas TeTpalb
KOHTPOJIb ’ ’ ’
U CILIaBBHI. TECTUPOBAHUE.
Tema 2.5
Texviuii I [IpakTueckass W camMoCTOsATEIbHAS
JIACTMACCHI u
6 KOHi]HgHB OKI- OK7 | paboTta, ompoc, pabouass TeTpaib,
P U311 U3 HUX TeCTHPOBAHHE.
Pa3znen 3
ITonumepHslie
Texymuii MaTepHaitbl [IpakTueckass W camMoCTOsATEIbHAS
7 KOHTPOITD Tema 31 OKI- OK7 | paboTta, ompoc, pabouass TeTpaib,
o TECTUPOBAHUE.
[Tmactmaccer u
W3JIeNUS U3 HUX
Pa3nen 4
AcOecToreMeHTHBI
€, KepaMUYeCKHue U
CTEKJITHHBIC
Texympi MaTepHanbi [IpakTudeckass ¥ caMOCTOSITeNbHAS
8 KOHTPOJID Tema 4.1 OK1-OK7 | pabora, ompoc, pabouas TeTpaib,
o TECTUPOBAHUE.
AcbecToreMeHTHBI
€, KepaMU4eCKue 1
CTEKJISTHHBIC
MaTepuabl
Paznen 5
BcnomorarenbHbie
Texymuii MATepHATE [IpakTuueckass W camocCTOsATEIbHAS
9 KOHTPOJTD Tema 5.1 OK1-OK7 | paboTa, ompoc, padouas TeTpab,
- TECTUPOBAHUE.
BcnomorarensHbie
MaTepHaIbl
Paznen 6
DHeprocoeperarorg
Texyiuii e MATCHATEL [IpakTnueckass W camocCTOsATEIbHAS
10 KOHZ;LE)J'II) Tema 611) OK1-OK7 | paboTta, ompoc, pabouas TeTpaib,
. TECTUPOBAHUE.
DHeprocOeperaroly
1€ MaTepuaIbl
Paznen 7.
Komnozunmonneie
Texymmit MATEDHAIEL [IpakTrueckass W camoCTOSTEIbHAS
11 KOHZpOJ‘IB TeMap 71 OK1-OK7 | paboTa, ompoc, pabouas TeTpajb,
o TECTUPOBAHUE.
Kommno3uimonnsie
MaTepHabl.
Pa3nen 8 OcHOBBI
TEPMHYECKON
. P OK1-OK7 | T[pakTHUecKass ¥ CaMOCTOSTEIbHAsS
12 Texymumit 0bpaboTxu HK.1.1 abora, ompoc, pabouass TeTpaib
KOHTPOJTb Tema 8.1. OcuoBpr | HK.1.3 p ’ poc, b paitb,
o IK.2.5 TECTUPOBAHUE.
TEPMUYECKOU
00paboTKHn
13 | Texymmit Pa3znen 9. OK1-OK7 | [IpakTndeckass M CaMOCTOSTENIbHAs
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KOHTPOJIb O6paboTtka gﬁ}; pabora, ompoc, pabouas TETpajb,
pe3anuem K25 TECTUPOBAHUE.
Tema 9.1.
Tokapnas u
bpesepHas
o0OpaboTka.
Texviiuiit Tema 9.2. 3511- 10K7 [IpakTHyeckas W CaMOCTOSTEJIbHAS
14 KOHi];iHB [mudosanwue. K13 pabora, ompoc, pabouas TeTpaib,
1K.2.5 TECTHPOBaHUE.
Beinosinenue
OLICHOYHOTO OK1- OK7
IIpomexyTOUHBI TK.1.1 TectupoBanue.
15 | 3aJaHus 10 K13 .
1 KOHTpPOJIb O —— oKy JuddepeHunpoBaHHbIN 3a4eT.
aTTeCTalluU

5. CDOHIH)I OICHOYHBIX CPCACTB JIsA TCKYLIETIO KOHTPOJIA
5.1.TecroBble 3ajaHus A TEKYLETO KOHTPOJIS
CrtpoeHue u cBOWCTBa MaTepUaioB

1. Kak Ha3bIBaeTCsi CBOMCTBO MAaTepUaIoOB COMPOTUBISATHCS PA3PYIICHUIO?

A) II0THOCTH 0) MPOYHOCTH B) AeHOPMHUPOBAHUE

2. Yto Ha3bIBaeTCs M3MEHEHHEM (DOPMBI U pa3MEPOB H3/ICIHSI WIIH €Tr0 YacTei?

A) nonzyuects 0) ynpyrocts B) AeOpMUpOBaHUE

3. Kaxk Ha3pIBaeTCs MpoIecc NOCTENIEHHOTO HAKOTUICHHS TOBPEXKICHHIA IO IeHCTBHEM
NEPEMEHHBIX HaNpsKEHUN?

A) U3HOCOCTOMKOCTH 0) MOJI3Yy4YECTh B) yCTAIOCTh MaTEpUaOB

4. Kak HazpIBaeTcsl HETIPEPHIBHOE MJIACTHYECKOE J1e(hOPMHUPOBAHNE MATEPHAJIOB 0T IEHCTBUEM
MOCTOSITHHOM Harpy3Ku?

A) nomsydects 0) neopMUpOBaHKE B) H3HOCOCTOMKOCTD

5. Kak Ha3pIBaeTCs CBOMCTBO MAaTEPUAIOB YMEHBINATH CUITY TPEHHS, TEMIIEPATYPy U
MHTEHCUBHOCTh M3HAILMBAHUS B IIpoliecce MPUPabOTKU?

A) TBepaocTh 0) MpupadaTbIBAEMOCTh B) CBAPUBAEMOCTh

6. Kak Ha3bIBaeTCs CBOMCTBO, KOT/1a MEXaHUYECKHE MTapaMeTphbl MaTepHAIOB COXPAHAIOTCS WU
HE3HAYNTENILHO U3MEHSIOTCS MTPH BBICOKUX TeMIleparypax?

A) )apoynopHOCTh 0) )KapONpPOYHOCTH B) )KAPOCTOUKOCTD

7. Kak Ha3bIBaeTCs MpoIece MEpeHoca SJHEPTUH OT 0oJiee HarpeThIX YYaCTKOB MaTepHalia K
MEHEE HAarpeThIM?

A) TEenI0eMKOCTh 0) TEMIOMPOBOAHOCTD B) MPEEI YIPYTOCTH

8. Kax Ha3bIBaeTCs CBOMCTBO MaTepUaAJIOB MMPOBOAMUTH AJIEKTPUUECKHIA TOK?

A) pneKTpHYecKoe COMPOTUBIIEHUE 0) 3JIEKTPOIIPOBOAHOCTh

9. Ha3oBUTE OCHOBHBIE TEXHOJOTHUECKHE CBOMCTBA MaTepHaioB?

A) npouHocTh 0) 06pabaThIBAEMOCTh pE€3aHNEM B) TBEPAOCTH T') IUTEHHbIE XapaKTEPUCTHKH 1)
CBapUBaEMOCTh €) 00pabaThIBA€MOCTh AaBICHHEM

) U3HOCOCTOMKOCTD 3) CKIIOHHOCTH K KOPOOJIEHHUO

10. Kak Ha3bIBaeTcsi CBOMCTBO MaTepHaioB OKa3bIBaTh COMPOTHBIICHNE U3HALIMBAHUIO B
OTIPENIEeICHHBIX YCIOBHSIX TPEHHUS?

A) 0) U3HOCOCTOHKOCTD B) YCTAJIOCTh MaTE€PUAIOB

11. Kak Ha3bIBaeTCs CBOMCTBO MAaT€pPUAIOB, KOTOPOE SABJISIETCSI MEXAHUYECKOW XapaKTEPUCTUKON
MaTepHaJoB, OTPAXKArOIIEeH UX MPOYHOCTh, IJIACTUYHOCTh U CBOMCTBA IMOBEPXHOCTHOTO CIOS
usnenus?
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A) TBepIOCTh 0) yIPYrocTh

12. Kak Ha3bIBaeTCsl CBOMCTBO MAaT€pUaIOB HAMAarHUYMBATHLCA BO BHEITHEM MarHUTHOM I10JI€ B
HATPaBIICHUH, POTUBOIOJIOKHOM IO ?

A) HamMarHu4YMBaHue 0) TMaMarHeTu3M

OTaJIOHBI OTBETOB:

1-6;2-8;,3-B;4—-2a;5-0,6-8;7-0,8-0,9-0,1,1,¢,3;,10—a; 11-a; 1206

CrutaBbl Jxejie3a ¢ yriepoaom

1. Kak Ha3bpIBaeTCsi CBOMCTBO MaTEPUAIOB COIPOTUBIIATHCS Pa3pyIICHUIO?

A) IIIOTHOCTH 0) TPOYHOCTH B) 1e()OPMATUBHOCTH

2. YeM xapaKTepHU3yIOTCs JUTCHUHBIC CBOMCTBA METAIOB U CIIJIABOB?

A) ycaaka 6) U3BHOCOCTOMKOCTh B) KHIKOTEKY4ECTh

3. HazoBuTe cBOMCTBO MaTepualia, KOTOPOE OKa3bIBAET CONPOTUBJICHUE U3HOCY, T.€. U3MEHEHHUIO
pa3MepoB U (POPMBI BCIICJCTBUE pa3pyLICHUS TOBEPXHOCTHOTO CIIOS U3IEHSI IPU TPEHUU?
A) poKanMBaeMOCTh 0) H3HOCOCTOHKOCTh B) CBApUBAEMOCTD

4. SIBnsietrcs nu yriiepoJ HEMETAJUIMYECKUM DJIEMEHTOM?

A) na 0) Het

5. B ¢popme yero HaXoAUTCs YTIACPO B JKEIE30yTIEPOJUCTHIX CIIaBax?

A) B popme anmasa 6) B popme rpaduta

6. Kak Ha3piBaroTcs crjiaB, KOTOpPbIN conepkut 110 2 .14% yrnepona?

A) uyryH 0) cTranb

7. s uero B ctanu J00aBISIOT JIETUPOBAHHBIE 3JIEMEHTHI?

A) nns ynyunieHust U3N4eCKUX CBOMCTB 0) JIs YIy4IICHUsS XMMHUYECKUX CBOWCTB B) IS
YIYYIIEHUS] MEXaHUIECKUX CBOHCTB

8. Kak Ha3pIBaeTCs [IBETHON METallI cepeOpUCTO-0ENIOro BETa, C BRICOKOM
AJIEKTPOTIPOBOTHOCTHIO, C HEBBICOKMMH MEXaHHUECKUMHU CBOMCTBAMH, KOTOPBIA KaK
KOHCTPYKIIMOHHBIN MaTepua MPUMEHsIETCS PeaKo?

A) menb 0) aTIOMUHUH B) XpOM

9. Kak Ha3bIBaeTCs CIUIaB MeH, B KOTOPOM TJIaBHBIM JIETUPYIOIIUM 3JIEMEHTOM SIBIISIETCS ITUHK?
A) menn 6) naTyHb B) OpoH3a

10. Kakue cnaBbl OTHOCSTCS K BBICOKOIIPOUHBIM CILIaBaM aJTFOMUHHUS?

A) Amomununii + Meas + Marawuii 6) Amomunnii + [uak + Maruuii + Menp

DTaJOHbI OTBETOB:

1-0;2—-a.8;3-6;4-a;5-0;6-0;7-a,0,B,;8—-0;9-6;10-0

OO6paboTka neTanelt 13 OCHOBHBIX MaTepUaioB

1. Yro sBisieTcs JETUPYIOMMMU 3JIEMEHTAaMHU B U3HOCOCTOMKHX 4yryHax?
A) mapranen

0) HUKETh

B) XpOM

2. Kakue BBITYCKAIOT TPYIIBI CTATIEN?

A) aHTUKOppPO3UIHBIE

0) OOBIKHOBEHHOTO KauecTBa

B) Ka4ECTBEHHBIE

3. Kakue MeTaibl U CIuiaBbl 001a/1al0T BEICOKON TPOBOAMMOCTBIO?
A) xpom 0) MefTb, B) JTaTyHb, T') cepedpo 1) HUKENb €) OpoH3a

4. HazoBrTe MOCTOSIHHBIE TPUMECH ATTFOMUHHUS?

A) Marauit

0) xemne3o

B) KPEMHUM

11



5. HazoBuTe MeTast cepeOprcTo-0emaoro 1BeTa, HU3KOH MIIOTHOCTH ¢ BRICOKOW MEXaHUUYECKOH,
KOPPO3HMOHHOM 1 XUMHUYECKOU CTOUKOCTHIO?

A) menb

0) TuTaH

B) MarHum

6. ITo kakuM noka3aTeJisiM BHICOKOIIPOYHbBIE CILIaBbl IPEBOCXOAT NIOPATUMUHBI?

A) IaCTUYHOCTD

0) MPOYHOCTH

7.Kak Ha3bIBaeTCsi CBOMCTBO MaTepUaiOB COMPOTUBIISATHCS PA3PYILICHUIO?

A) IJIIOTHOCTH

0) MPOYHOCTH

B) AeOpMHPOBAHUE

8. Ha3zoBuTe caMblii TIETKUil IIBETHON METallT cepeOpucTo-0enoro npera?

A) mapranert

0) Maruui

B) HUKEIIb

9. MoeT u HaXOAUTHCA YIIIEpO/l B CIUIaBE UyryHa B CBOOOJIHOM COCTOSIHUU B BuJe rpadura?
A) na

0) Het

10. Kak Ha3bIBaeTCs CIijiaB, B KOTOPOM TJIaBHBIM JIETUPYIOIIUM 3JIEMEHTOM SBIISETCS OJI0BO?
A) natyHb

0) Opon3a

DTaNoHBI OTBETOB:

1-6,8; 2-0,B; 3-0,B, I,e; 4-a; 5-0; 6-a; 7-0; 8-0; 9-a; 10-6

I_[BeTHLIe MCTalJIbI

1. Kakoii MeTasu1 B UUCTOM BUJIE TPUMEHSETCA OTPAHUYEHO?

A) ThTaH 0) MarHui B) aTIOMUHHM

2. Kaxoi MeTau1 BbI3bIBAET CHUKEHHE MIJIACTUYHOCTHU U 3JIEKTPOIIPOBOAHOCTH AIFOMUHHUS?
A) xpemHHi1 0) xene30 B) Meb

3. JIs M3roTOBJIEHUS YETO IPUMEHSIOT ATFOMUHHUM BBICOKOW YacTOTHI?

A) ¢onbru 0) TOKOIPOBOASIIIUX U3IETUI B) KaOEIbHBIX U3AETUI

4. BeiOepure crijiaBsl HOpMaJIbHOM MPOYHOCTH?

A) Amomununii + Meas + Marawuit 6) Amomunnii + [uak + Maruuii + Menp

5. Kak knaccuumpyroT MeHbIe CIUIaBbI [0 XUMHUYECKOMY COCTaBy?

A) natynu 6) OpOH3bI B) METHO HUKEJIEBBIC CIIJIABbI

6. Kak paznu4aroT J1aTyHU B 3aBUCHUMOCTH OT COAEPKaHUS JIETUPYIOIIUX KOMIIOHEHTOB?
A) cnoxHbie 0) TPOCThIE B) MHOTOKOMITOHEHTHBIE

7. Ha3oBuTe BUJIBI TaTyHEH, KOTOpBIE 001aJat0T BHICOKUMHU MEXaHMUECKUMH CBOMCTBaMH,
CTOWKHE K KOPPO3UH B MOPCKOM BOJIE U TIEpErpeToMm nape?

A) KpeMHHCTBIE JTaTyHU 0) MapraHleBble JaTyHU B) OJIOBSHUCTBIC JTATyHU

8. HazoBuTe crmraBel MeIn ¢ HUKEIEM?

A) xyHuanu 0) Hel3uILOEpHI B) MEJIbXHOPHI T') KOTIENb

9. HazoBuTe MeTas1 cepeOprcTo-0e10ro iBeTa HU3KON IIOTHOCTH, C BHICOKUMHU MEXaHUYECKOU
IPOYHOCTBIO, KOPPO3UOHHON M XUMHUYECKON CTOMKOCTBIO?

A) mapraser 0) kene3o0 B) TUTaH

10. Kakue cruaBsl paboTociocobHs! pu Temmepatype 1o 500 C?

A) crinaBbl Mequ 0) CIUIaBbl TUTAHA

11. HazoBuTe MeTamn MaToBO-0€10ro 11BeTa, 001a1al0Mi HU3KOM TeMIepaTypoil IiiaBaeHHs
(231 C) u BBICOKOI MIACTUYHOCTHIO, IPUMEHSETCSI B COCTABE MPUIIOEB, METHBIX CIJIABOB U
AHTU()PHUKIIMOHHBIX CIUIABOB?
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A) cBuHerl 0) 0JI0BO B) IIMHK

12. HazoBuTe MeTas1 CBETI0-CEPOTO IIBETA C BBICOKMMU JTUTEHHBIMA U aHTUKOPPO3UOHHBIMU

CBOMCTBAaMM, BXOJUT B COCTaB MEJIHBIX CIIABOB M TBEPJIbIX MPUIIOEB?

A) nuHK 0) CBHHEII

13. JlaifTe onpeaesieHne MeTaiaM WK CILJIaBaM, UCIIOJIb3YEMbIE MPH MalKe B KAYECTBE
MIPOMEKYTOUYHOTO MeTasla (CBSI3KH) MKy COCTUHSICMBIMH JIETaIsIMU?

A) 6a66uTHI 0) MpunON

14. [JaiiTe onpeneneHue MeTallaM WM CIJIaBaM, UCIIOJIb3yEMBbIE TIPH MaKe B KAYECTBE
IIPOMEXKYTOUHOT0 METaLIA (CBA3KM) MEXKAY COCIMHAEMBIMU JETAIAMU?

A) 6a60uTHI 6) TpUTION

OTaJIOHBI OTBETOB:

1-a;2-6;3-a,06,8;4—a;5-a,0,B;,6-0,B,7—-0;8—2a,0,8,1;9-38;10-0;11-6;12—a;

13-0; 14-0
HHaCTMaCCBI, aHTI/I(i)pI/IKL[I/IOHHBIe, KOMITIO3UTHBIC MaTepI/IaJH:I.

1. CnoucThIil IACTUK HA OCHOBE TKAHU, IPONUTAHHBIN TEPMOPEAKTUBHON CUHTETUYECKON
CMOJIOM, ycTOIUMB K Harpy3kam. Heob6xoaum Juist U3roTOBIEHUS IAPUKOMOIIIMITHUKOB U
HIeCTEpPEH

A) Crexnomnact B) [Tonustunen C) Tekcromut D) Kapbonutr E) I'etunaxc

2. ®enondopManbAeTHAHAS CMOJIA — 3TO MOJTUMEP

A) HarypaneHblii  B) npoctpanctBenssiit C) TepMomiacTUuHbiil D) auHEeHHbIN

E) Hu3koMoIeKynspHbIi

3. [lonuaTHIIEH - ... TOJIUMED

A) HaTypaJbHBIN U KUBOTHOTO MPOUCXOXKIEHUS B) HATYpanbHBIM U PACTUTEIHHOTO
IIPOUCX 0K ICHUS

C) xuMHuecKui U UCKYCCTBEHHBIN D) XuMuyeckuit 1 cunteTndeckuii E) HaTypanbHblIil 1
XAMHUYECKHI

4. Tlo cnoco0aM NoTy4yeHus: HOJUMEPSHI IEATCS TONBKO Ha
A) HaTypallbHbIE M XUMHUYEeCcKHe B) CHHTeTHUeCKHE U NCKYCCTBEHHbBIE
C) uckyccrBennble 1 xumuueckue D) xumuueckue E) npupoanbie

5. B pe3ynprare ByJlKaHU3aIMM KaydyKa MOXKHO ITOJYyYUTh:
A) ®enorutact u nonudTwieH. B) M3zonpen u Bunmixiopua. C) XnoponpeH U HOJTUBUHUII
ownopun. D) Pesuny u a6ouurt. E) I'yrTanepuy u BUHWIXJIOpUIL.

6.BemecTBo, KOTOpOE HE BXOJUT B COCTaB IIaCTMACChI
A) nnactuueckasi cmona B) pactBopurens C) crabunuzatop D) nanonuutens E) kpacurens

7. Ilo ciocobaM mosy4eHHs MOJUMEpPHI AETATCSA TOIBKO Ha
A) cUHTeTHYeCcKue U UCKYCCTBEeHHBIE B) uckyccrsennsle u xumudeckue C) XUMHUYECKHe
D) npuponnsie E) HaTypanbHble 1 XUMUYECKUE

8. [TonumepaM CBOWCTBEHHO
A) ObIicTpas okucigeMocTh B) xumudeckas akTuBHOCTh C) pacCTBOPUMOCTD B BOJIE
D) npo4HOCTB, 1€rKOCTh, HEOKUCIIIEMOCTh E) MpusTHBI 3amax, ra3000pa3sHoe COCTOsSTHUE
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VOI0oTHUTENNBHBIE U SJICKTPOU3OJIAIUOHHBIC MaTECpHAJIbI
1. K kakoii rpymnme MeTajIoB IPUHAAIEKUT KEJIE30 U €r0 CIIIaBbl?

A) K tyromnaBkum B) K wepabsim. C) K nuamarnerukam. D) K Meramiam ¢ BBICOKOH yaeIbHON
MPOYHOCTHIO.

2. Kakoill U3 npuBeIEHHBIX HUKE METAJIJIOB (CIUIABOB) OTHOCUTCS K UEPHBIM?
A) Jlatynp
B) Kopposuonno-croiikas crans. C) badbout. D) JlypamtoMuHsI.

3. Kak Ha3bIBalOT METAJLJIBI C TEMIIEPATypPOH TUIABJICHUS BBIIIE TEMIIEPATYPhI TUIABICHUS
xenesa?

A) TyromnaBkumu. B) biaaroponueivu. C) Uepasimu. D) Penko3emenbHbIMHE.
4. K xaxoif rpyrie MeTaiIoB OTHOCHTCS BOJIbppam?
A) K aktunounam. B) K 6naropogusiM. C) K penkozeMenbHbIM.
D) K tyromiaBkum.
5. B xakoii U3 MpuBEICHHBIX HIDKE TPYII CONEPIKATCS TOIBKO TYrOIJIaBKUE METAJLIBI? .
A) Huxenb, antomunuii. B) Tutan, akTHHUA.
C) Monub6nen, uupkonuii. D) Bonbdpawm, xeneso.
6. K kxaxoii rpynmne metasuioB (CIJIaBOB) OTHOCUTCS. MarHui?
A) K nerkomnaskum. B) K 6naropoausim C) K nerkum. D) K penkozemenbHbIM.
7. B kaxoil U3 NpUBEJEHHBIX HUXKE TPYII COAEPIKATCS TOIBKO JIETKUE METAIUIbI?
A) Turtan, mens. B) Cepebpo, xpom. C) AntoMuHUI, 0J10BO
D) Maruut#i, 6epuinuii.
8. B xaxoii U3 MpUBEACHHBIX HUXKE TPYII COAECPIKATCS TOIBKO JIETKOIIJIABKUE METAJIIIBI?
A) Unnuii, marauii B) Onoso, ceunen. C) CypbMma, HuKeNb. D) LluHK, K00anbT.
9. Uto sBNsleTCS OAHUM U3 MPU3HAKOB METAIIIMUECKON CBAZU?

A) CKOMITEHCHPOBAHHOCTh COOCTBEHHBIX MOMEHTOB 3J1eKTpoHOB. B) O0Opa3oBanue
KPUCTAJUIMYECKON pElIeTKN

C) O6006mecTBIEHNE BaIEHTHBIX 2JIEKTPOHOB B 00BheMe Bcero Tena. D) HampaBnenHocTh
MEKaTOMHBIX CBS3€Hl.

10. Kakoe cBOHCTBO METAIIOB MOKET ObITh 00BsICHEHO oTcyTcTBUEM HanpasUWnen
MEXaTOMHBIX CBsI3eH?

A) Ilapamaraerusm. B) DnexrponpoBogHocts. C) AHM30TPOITHOCTHIO
D) Bricokasi KOMIAaKTHOCTb.

11. Kakoil u3 npu3HaKOB MPUHAIIEKUT UCKIIOUYUTENBHO MeTaIam?
A) Merammueckuit 6meck. B) Hannumne kpuctanindeckoil CTpyKTYpBHI.
C) Bricokast 371€eKTpOIpOBOAHOCTh

D) IlpsiMast 3aBUCUMOCTB 3JIEKTPOCONPOTUBIICHUS OT TEMIIEPATYPHI.
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12. Kakomy MaTepuasy MOKET IPUHAJJIEKATh KpUBasi B 3aBUCUMOCTH 371€KTPOCONPOTUBIICHUS
oT Temmeparypsl (puc. 1)?

A) JIrobomy MeTaimmaeckoMy marepuany. B) Hemerammndeckum marepuaiam.

C) Menu. D) ITonynpoBoAHUKOBBIM MaTeprasam.

Shenmpo-
conpamugaene, Oy

Tesmnopamypa, ¢

Puc. 1

SCKuM Matepuaram¥C) JhoGomy

13. KakoMy MaTepuamy MOKET IPUHAIEKATH KPUBasi A 3aBUCUMOCTH SJIEKTPOCOTIPOTUBIICHUS
oT Temneparypsl (puc. 1)?

A) IonumepubiM MatepuanaM. B) Meraminyeckum marepuanam

C) JIrobomy HeMeTaimnueckoMy Marepuainy. D) [1onynpoBoiHUKOBBIM MaTepuaiaM.

14. YeMm 00bsICHsACTCSI BBICOKAs TEIJIONPOBOIHOCTh METAIIIOB?

A) Hannumnem He3anoJHEHHBIX MOAYPOBHEH B BaJIEHTHON 30HE.

B) BzaumopeiicTBreM HOHOB, HAXOIAIIMXCS B y31ax kpuctammmaeckoit pemetku. C) dpeiidhom
anekTpoHoB. D) HeckoMIeHCHpOBaHHOCThEO COOCTBEHHBIX MOMEHTOB JIEKTPOHOB.

15. Yto Takoe nomeH? .

A) Enununa pasmepa METaJUIMUECKOT0 3epHax

B) OGnacth crioHTaHHOW HAMAarHMYEHHOCTH (heppOMarHeTuka.

C) Bun nedexra KpuCcTalInuecKol CTPyKTYpbI

.D ) YuacTtok MeTamimyecKkoro 3epHa ¢ HEHapyIIEHHON KPUCTANTUYECKON PEIIETKOM.

16. Uto Takoe a1aeMeHTapHasi KpucTajuinyeckas ssueika?

A) Tun KpUcCTaJUTMYECKON PEeIIeTKH, XapaKTEePHbIH /I JAHHOTO XMMUYECKOI'0 3JIEMEHTA.

B) MunumaneHblii 00beM KPUCTALIMYECKONW PELIETKH, IPU TPAHCISALMH KOTOPOTrO MO
KOOPJMHATHBIM OCSM MOKHO BOCIIPOM3BECTH BCIO PELIETKY.

C) KpI/ICTa.HJ'II/I‘-ICCKaH H‘leﬁKa, CcoAcpiKallast OUH aTOM.

D) besnedektHas (3a UCKITIOYCHHEM TOUYEUHBIX J1e(DeKTOB) 001aCTh KPUCTAITMUECKON PEIIeTKH.

17. Yto Takoe 0a3uc KpUCTAIIIMYECKON PEIIeTKN?

A) MuHMMaNbHBIA 00bEM KPUCTAJUIMYECKOHN PEIIeTKH, IPH TPAHCISILIMA KOTOPOTO 110
KOOpPJMHATHBIM OCSIM MOKHO BOCIIPOMU3BECTH BCIO pelieTKy. B) PaccrosiHue mexay cocenHuMu

OIHOMMCHHBIMHA KPUCTATNITMYCCKUMHU IIJIOCKOCTSAMU.

C) Yuciao ATOMOB, HaXOOAMUXCSA HA HAUMCHBIIEM PABHOM paCCTOAHHUU OT I000ro0 JaHHOTI'O
aToMa.
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D) CoBokynHOCTb 3HaUEHUH KOOPAMHAT BCEX aTOMOB, BXOJAIIUX B 3JIEMEHTAPHYIO SUYEHKY.

18. Kakue u3 nmpencTaBiIeHHbIX Ha PUCYHKE 3JIEMEHTAPHBIX SYEEK KPUCTAIUIMUECKUX PELIETOK
OTHOCSITCSI K TPOCTHIM (puc. 2)?

A)AuD.B)BuC.C)4AuC.D)BubD.
19. CkonbKo aTOMOB IIPUHAJUIEKUT IIPEICTABICHHON HA PUC. 3 3JIEMEHTApHON sueiike?
A)8.B) 6. C) 4.D)14.

20. KakoBa xumuueckas (popmylia cIuiaBa, KpUCTALTHYECKas pelIeTKa KOTOPOro MpeACTaBlIeHa
Ha puc. 4?7

A) A;B. B) AgB. C) A 4B. D) AB.

21. Kak Ha3bIBaeTcs CBOWCTBO, COCTOSALIEE B CIOCOOHOCTH BEILIECTBA CYLIECTBOBATH B
Pa3IMYHBIX KPUCTALNTMIECKUX MOIU(DUKAIUAX ?

A) Tlomumopdusm. B) U3zomepus. C) Anuzorpomnus.

D) Tekcrypa.

Puc. 2

O - KOMIOHEHI! A
® - KoMNGHeHm B

Pre. 3 Puc. 4

No 77 Waw trass rmnaman srmmnsmmmmssm—enin -

22. Kak Ha3wsIBaeTcs XapaKTCPUCTHUKA KpHCT&J’IJIPI‘-IGCKOﬁ PCHICTKH, OIIPpCACIAOIIAA YHUCIO
aTOMOB, HAXOAAIINUXCA HAa HAUMCHBIIEM PAaBHOM pPAaCCTOSAHUHA OT JIF000T0 JaHHOT'O aromMa?

A) basuc pemerku. B) [Tapamerp pemerku. C) Koadduument komnakraoctu. D)

23. KakoBO KOOPJMHALMOHHOE YMCIIO KPUCTAIIIMUECKON PELIeTKH, JIeMeHTapHas sueika
KOTOpOH IpesicTaBieHa Ha puc. 57

A)KS. B)K12. O)K 6. D)T 12

24, Tlouemy BemecTBa, 00IAJAONINE KPUCTATUISCKON PELIETKOM, IPeICTaBIEHHOTO Ha pUc. 6
THIIa, He 00Pa3yI0T PAaCTBOPOB BHEAPEHHUSI C BHICOKOW KOHIIEHTPAIIUEH PACTBOPEHHOTO
KOMIOHeHTAa?

A) U3-3a HaMuus B pelIeTKe 101U KOBAaJIEHTHOM cBsi3U. B) B pelieTke HET KpymHBIX HOp 1S
pasmenienust atoMoB npumecu. C) Pererka o0magaeT BEICOKOM CTENEHbIO KOMITAKTHOCTH. D)
[Tono6HbIe penieTky 00pa3yroT BHICOKOKOHIIEHTPUPOBAHHbBIE PACTBOPHI.

25. Kakoe 13 u3aMeHeHul XapaKTepUCTUK KPUCTAINTIMYECKON PEIIeTKH IPUBEAET K POCTY
IJIOTHOCTH BerlecTna?
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A) YBennueHue napameTpoB peuieTkd. B) YMeHbleHre KoaruuecTBa Iop B 3JIEMEHTapHON
sueiike. C) YBennueHne yucia aToMOB B sTUeHKe.

D) VBennueHne KOOpAUHAITMOHHOTO YHCIIA.

Puc. 5 Puc. &

26. Kak Ha3bIBaeTCs XapaKTePUCTUKA KPUCTAILTMYECKON PElIeTKU, OIPeIeIIatoNiasi OTHOIICHUE
o0bemMa aTOMOB, MPUXOSIINXCS HA SJIEMEHTAPHYIO AYEHKY, K 00beMy sTUeHKu?

A) Kospounment komnaktHoctd. B) Koopaunanmonnoe uucio. C) basuc pemerku. D)
[TapameTp pemeTk.

27. KakoBbl HHJIEKCHI KpucTamiorpadudeckoro Hanpasienus OB (puc. 7)?

A) (121). B) [-121]. C) [122]. D) [0,5; [; 0,5].

28. KakoBbI kpucTayuiorpaguueckiue HHACKCH 3aIITPUXOBAHHON TIOCKOCTH (puc. 8)?
A) (111). B) (011). C) (220). D) (100).

29. Kakosl kpuctayuiorpaduueckue uHaeKkcol miockocta ABC (puc. 9)?
A)(214).B)(241).C)(12%).D)( '%2).

30. Kak Ha3bIBaeTCs SIBJICHUE, 3aKJIIOYAIOIIEECS B HEOJHOPOJHOCTH CBOMCTB MaTepuaa B
Pa3INYHBIX KPUCTAIIOrpauIeCKUX HAIIPABICHUSX ?

A) UzotponHocTh. B) Aunszorponus. C) Tekctypa. D) Ilomumopduzm.
31. Kakue Tena 06yagatoT aHM30TPOITUEH?
A) TexcTypoBaHHBIE MOIUKPUCTAIUINYECKHE MaTEPHAIIBI.

B) ®eppomarautusie matepuainsl. C) [lonukpucranandeckue Beuiectsa. D) AmopdHbie
MaTepuaibl.

32. Kakue Tena o0naiatoT aHU30TpONIHEH?

A) Ilapamaruetuku. B) Monokpuctamnsl. C) Bemectsa, o6nanatoniue noaumoppuzmom. D)
[Tepeoxnaxx1EHHBIE )KUIKOCTH.

33. K kakoii rpymie 1eeKToB KpUCTANTHIECKUX CTPYKTYP MOKHO OTHECTH e(heKT
MIPEACTaBICHHOTO Ha puc. 10 ¢parMeHTa KPUCTAITUIECKON PEIICTKH?

A) K Toueunsim. B) K nuneitapim. C) K nosepxHocTHeIM. D) K 00beMHBIM.
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Puc. 7 Puc. 8

Puc. 9 Puc. 10

Ne 34. Kakyio rpynny aeeKTOB NPeAcTaBNAKT cofoil MCKaKeHUA, OXBaTLIBak

34. Kakyro rpymiy 1edeKToB MpeacTaBIsIoT CO00M NCKaKEHUs, OXBaThIBAIOIINE 00JIaCTH B
pamuyce 6 ... 7 Iepuo 0B KPUCTAUINYECKOU PEIIETKU?

A) IlosepxnoctHbie. B) O0bemubie. C) Toueunsie. D) JIunelinbie.

35. Kak HazbIBaeTcs 1e(heKT, BBI3BAHHBIA OTCYTCTBHEM aTOMA B Y3JI€ KPUCTAIIMUECKON
peuieTku?

A) Hucnokauus. B) [Topa. C) Bakancus. D) Mexy3enbHblil aToMm.
36. Kakoro pona neekt KpuCcTalIMuecKol CTPYKTYpbI IpeicTaBiieH Ha puc. 11 ?

A).IlpumecHslii atoMm BHeapeHus. B) Mexysenbhblii atom. C) [TpumecHslit atom 3aMerienus. D)
Baxkancus.

37. Kak Ha3bIBaeTCs 3JIEMEHT KPUCTATUYECKOU CTPYKTYPHhI, TOMEUEHHBIN Ha puc. 12 3HaKOM
BOIMpoca?

A) Ilnockocts ckonbxenus. B) Kpaeas nucnokanus. C) Llenouka Mexy3enbHbIX aTOMOB. D)
DKCTPamioCKOCTb.

38. Kak Ha3bpIBatoTcs 1ePeKThl, H3MEpsieMble B IBYX HANPaBICHUSIX HECKOJIbKUMH MEpUOIaMu, a
B TPETHEM — JIECATKAMHU U COTHSAMH THICSAY IIEPUOJI0B KPUCTAJUINUECKOMN pElIeTKH?

A) Mexysenbable aroMbl. B) [ToBepxHocTHbIe nedekThl. C) Jucnokanuu. D) MUkpoTpemuHsI.
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39. Uto Takoe 3KCTPAIIOCKOCTh?

A) Iinockocth pa3nena (pparMeHTOB 3e€pHA WM 0JIOKOB MO3aUYHON CTPYKTYpPHL. B)
[ToBepxHOCTHBIN AedeKT KpucTaumaeckor pemeTku. C) ATOMHAs MOIYIIIOCKOCTh, HE
MMEIOILAsl POAOJKEHUS B HUKHEN WM BEPXHEH 4acTsAX KPUCTALNIMYECKON peleTku. D)
ATOMHas IJIOCKOCTh, IO KOTOPOU MTPOUCXOAUT CKOJIbKEHHE OAHON yacTu Kpu i
OTHOCHUTEIIBHO JIPYTOM.

40. Kak Ha3biBaeTcst 1e(peKT, MPEACTABISIONNI cO00H 001aCTh NCKAKEHUHN KPUCTATUIMYECKOM
pEIIETKH BJIOJIb Kpasi SKCTPAIIIOCKOCTH?

A) Kpaesas nucnokanus. B) Llenouka Bakancuii. C) Mukpotpemuna. D) BuatoMA
JICITOKAIIHS.

41.... mpencranisier co00i MepexoHy0 00JacTh B

3 ... 4 nepuoja OT KPUCTAJUIMUECKOH PELIETKU OJJHOW OpPUEHTAIMH K pelIeTKe Ipyroi
opueHtauuny. O Kakoil CTpyKType UJIeT peub?

A) 06 atmocdepe Korrpenna. B) O BuntoBoit nucnokanuu. C) O 60mb11eyrioBoit
(mex3epenHoi) rpanuie. D) O manoyrioBoit (Mex0104HOI) rpaHuULE.

42. Ilpu kakoii (kakux) TeMnepaType(ax) BO3MOXKEH Ipoliecc Kpucramauzanuu (puc. 13)?
A)ruty gytmty ¢yt D) t3,

43. Ha puc. 14 npeacrasneHo usmeHenue sHepruu [ u60ca npu o0pazoBaHUM 3apOAbIIIEH
KpHucTaia. Bo3aMoskeH 11 pocT KpHUcTalia U3 3apoblia

pasMEpoOM T | 9

A) K pocty cniocoben mo6oii 3apopiil. B) Poct manoBeposiTeH, Tak Kak OH COITPOBOXK/1a€TCs

nosbleHneM sHeprun ['m60ca. C} PocT Bo3MokeH, OCKOIBbKY pa3Mep 3apo/ibliiia MPEeBbIIIAeT

kputnueckuil. D) Poct Takoro 3apopliia BO3MOXKEH TOJIBKO IIPU FETEPOr€eHHOM 00pa30BaHUU.

Dneprus [ubbca
2
g
>
Q

[}
: ! Cnax. r!\ pomp—

f1 2 i
Temneparypa

Puc. 13 Puc. 14

2 — 612

44. Kakumu pakTopamu ONpeaesieTCs] KPUCTAIUTA3ZAINS ?
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A) Yuciiom yacTul HEPaCTBOPUMBIX IPUMECEN U HAJIMYMEM KOHBEKTHBHBIX IIOTOKOB. B)
YucnoM HEeHTPOB KPUCTAIUIM3ALMN U CKOPOCTBIO POCTA KPUCTAIUIOB U3 3THX LIEHTPOB. C)
Crenenblo nepeoxuaxaeHus criasa. D) CkopocThio 0TBOJIA TEIUIA.

45. Yem ompenensiercst popma 3epeH MeTaya?

A) YcI0BUSMHU CTOJIKHOBEHUS PACTYIIUX 3apOJIbIIIeH npaBmiibHON (hopmbl. B) @opmoii yacTuir
HEpacTBOPUMBIX IIPUMECEH, Ha KOTOPBIX IpoTekaeT kpuctauusaius. C) MHTeHCHBHOCTBIO
TEIJIOBBIX MOTOKOB. D) dopMOii KpUCTALITUYSCKUX 3aPOIBIIICH.

46. Kak 3aBucHT pa3mep 3epeH MeTaia OT CTENeHH IEPEOXITXKICHHS eT0
IIpU KpUCTaIM3auuu?

A) UeM Oobliie CTENCHb NMEPEOXITAXKICHUS, TEM KpyIHee 3epHo. B) Pa3mep 3epHa He 3aBHCHT OT
crenenu nepeoxnaxaeHus. C) Uem Oombliie cTeneHb NEPEOXITKICHUS, TEM Mebye 3epHO. D)
3aBHCUMOCTh HEOIHO3HAYHA: C YBEITMUYCHUEM MIEPEOXIIAKICHHS 36PHO OJJHUX METAJJIOB PacTeT,
JpPYIrUX — YMEHBIIACTCS.

Ne 47. Kakyro cTpyKTYpy MOKHO OXKHUAATh, €CIIA TIPH KPUCTALTU3AIUN JOCTUTHYTA CTEIICHb
nepeoxaaxaeHus n | (puc 15) ?

A) JIroOyro. Xapakrep CTpYKTYpbl MaJIO 3aBUCHUT OT CTCIICHH MTEPEOXIIaxIeHUs. B)
Amopduyto. C) Kpynnokpucramiueckyro. D) MeakoKkpUCTaUIMYECKYIO.

48. Kak Ha3bIBaeTCs CTPyKTypa, CXeMa KOTOpOM MpeACcTaBiIeHa Ha puc. 16?7

A) Hennpur. B) biok Mmo3zanuHoii ctpykTypsl. C) CiokHas KpucTajinueckast pemerka. D)
JleneGypwur.

CK
4K

My ny Hy Ry

Puc. 15 Puc. 16

49. MuKpocTpyKTypa Kakoro cIuiaBa IpecTaBiieHa Ha puc. 177

A) TBepnoro pactBopa BHepeHus. B) TBepaoro pactBopa 3aMenieHus.

C) Mexanunueckoii cMecu. D) XuMudeckoro coeilMHEHUSI.

50. MuKpoCTpyKTypa Kakoro CIujiaBa npejcTaBjieHa Ha puc. 187

A) Mexanunueckoii cmecu. B) Uncroro meramia. C) XuMHYECKOTO COETUHEHUSI.

D) TBepaoro pactBopa.

4B

-+ A@®)

Puc. 17 Puc. 18
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51. Kpucrammueckas peleTka Kakoro cIuiaBa IpeacraBieHa Ha puc. 197

A) Mexanunueckoii cmecu. B) TBepnoro pactsopa BHeapeHus. C) XUMUYECKOTO COEIUHEHUS

D) Tepnoro pactBopa 3aMeILCHHSL.

52. KakoMy TuIy CIUIaBOB MIPUHAICKUT KpUCTAIUIMUECKas peiierka, npeanenas na puc. 20?7

A) TBepnomy pactBopy BHeapeHus. B) TsepaoMy pactBopy 3amenienus. C) XumuueckoMmy
coenuHeHUIO. D) MexaHndeckoi CMecH.

53. K xakoMy THITy IpUHAUIC)KUT CIUIaB, KPUCTAIIMYECKAs PEIIeTKa KOTOPOTO MPeCTaBICHa
Ha puc. 21 ?

A) K xumnueckum coenunenusiM. B) K tBepasim pactBopam 3amemienus. C) K TBepapim
pactBopam BHeApenus. D) K mexanndeckum cmecsm.

54. K kakoMy TUITY TPUHAIJICKUT CIUIaB, KPUCTAIUIMYECKAs pElIeTKa KOTOPOTO MPeICTaBlIeHa
Ha puc. 227

A) K xumnueckum coenunenusm. B) K tBepasim pactBopam BHenpenus. C) K tBepasim
pactBopam 3amenienus. D) K mexannueckum cmecsim.

55. Ha puc. 23 npeacTaBieHbl KPUCTAUIMUECKHE PEIICTKH, MPUHAJICKAIINE CIIaBaM OJTHOM
cucreMsbl. Kakas 3to cucrema?

B cucrewme...

A) KOMIIOHEHTHI OTPAaHUYEHHO PACTBOPSIOTCA APYT B Apyre. B) KOMIOHEHTHI HEOrPAaHUYEHHO
pactBopsitotcs Ipyr B apyre. C) oTCYyTCTBYET B3aUMHAasi paCTBOPUMOCTbh KOMIIOHEHTOB. D)
KOMIIOHEHTHI 00pa3yIOT YCTOMUMBOE XUMUYECKOE COeIMHEHUE.

o (&
o]
o]
o} <
O - KarMnoreHm A O - KoMmroKenm A
® - KormnoHaH B & - Komnowenm B
Pnc. 19 Puc. 20
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O - Koanonenm A O - KOMyoKeHm A

® - KoMroHerm B ® - KomroHerm B

O - KomnoKeHm A @ - Xomnouerm B

Puc. 23

56. JIns xakux crjiaBoB KOMIIOHEHTOB A u B xapakrepHo paBeHcTtBo A(B) = B(A)?

A) lns TBepabIX pacTBOpoB BHeApeHus. B) J{ns mexanndeckux cmeceit. C) s XUMHUYECKHUX
coenuHeHuil. D) Jlns HeorpaHUYEeHHBIX TBEPABIX PACTBOPOB.

57. Bo3moxkHa jin 100-npouieHTHasE KOHIEHTPALUs paCTBOPSIEMOI0 KOMIIOHEHTA B PEILLIETKE
pacTBopHTENA?

A) Bo3MmoskHa B cucteme ¢ xumuueckumu coenunenusimu. B) Her. C) Bo3moskHa B cucteme
MeXaHH4YecKux cMeceil. D) Bo3moxkHa B cucTeMe HEOTpaHUUYEHHBIX TBEPBIX PACTBOPOB.

g %

Pac. 24

58. Kakoit B uMeeT ypaBHeHue npasuia ¢as?
A)C=K+F-1.B)C=F+K+1.C)C=F-K+1.D)C=K-F+1.

59. KakuM oTpe3koM onpeaesnsieTcss KOHIEHTpaIUsl KOMIOHEHTa A B TOUKE /71 TUarpaMMbl
coctosHus (puc. 24)?

A) Am. B)fm. C) mB. D) cf
60. Kakas quarpamma cocTOsIHHS TIpEACTaBIIeHa Ha pUc. 257
A)OmHokoMIioHeHTHas quarpamma. B) /luarpamma ¢ XUMHUYECKUM COCTUHEHUEM.

C) I[I/IarpaMMa C OTCYTCTBUECM PACTBOPUMOCTHU KOMIIOHCHTOB B TBEPAOM COCTOSAHUH.
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D) Ha pucynke npezacrasieHa He [uarpamma, a JIMILIb €€ TEMIIepaTypHast OCh.
61. Kakas quarpamma coCTOsSIHUS IIpECTaBIeHa Ha puc. 267
A) C HeorpaHU4eHHOH PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSHUU.

B) C xumnueckum coenunenueM. C) C OTCYTCTBHEM PacCTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM
cocrosiHuu. D) C orpanrueHHON pacCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

62. Uto Takoe 3BTEKTHKA?

A) BemectBo, 0Opa3yroneecs Ipyd HEKOTOPOM COOTHOLIEHUH KOMIIOHEHTOB U UMEIOLIEe
KPUCTAJUIMYECKYIO PEIIETKY, OTINYHYIO OT PELIETOK, COCTABIIAIOIINX IBTEKTUKY BEILIECTB.

B) Mexanundeckas cMech 1ByX KoMmoHeHTOB. C) HeorpaHudeHHBIN TBEPIbIi pacTBOP
KOMITOHEHTOB JIpYT B Apyre. D) Mexanndeckas cMech, 00pa3ylomiascs B pe3ysbraTe
OJIHOBPEMEHHOM KpHCTaNIM3allud KOMIIOHEHTOB WJIM TBEPBIX PACTBOPOB U3 JKUKOTO pacTBOPA.

!
o L A L B
n! L)
2
] .
L A_B |
=
= ne 1
& A- o t
A B %
Puc. 25 Puc. 26
L
! L+a B
A [
B, % —+

Puc. 27

63. /Ilnarpamma cOCTOSIHMSI KAaKOTO THIIA ITpeICcTaBIeHa Ha puc. 277
A) C HEorpaHUUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUU.
B) C orpannueHHO# pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHHH.

C) C neycroitunBbiM XuMuyeckuM coequHeHreM. D) C oTcyTcTBHEM pacTBOPUMOCTH KOMIIO-
HEHTOB B TBEPJOM COCTOSIHUH.

64. Kakas quarpamma cOCTOSIHHS ITpEACTaBIeHa Ha puc. 287
A) C HeorpaHUYeHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

B) C OFpaHquHHOﬁ PACTBOPUMOCTBIO KOMIIOHCHTOB B TBEPAOM COCTOSIHHUU.
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C) C xumnueckuM coenunenueM. D) C oTcyTCTBHEM pacCTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM
COCTOSIHUU.

65. OTHOIICHHEM KaKMX OTPE3KOB ONPEICIIICTCS KOJTHUSCTBO KPUCTAIUTNICCKOM (Da3bl B CILIaBe
/ -/ B Touke b (puc. 29)?

1. bclac. B) bclab. C) ab/ac. D) ab/bc.

66. B kakoM M3 CIIJIaBOB ABTEKTHUYECKAs pEaKIHsl 3aiiMeT OOJIbIIe BPEMEHH, €CIIU CKOPOCTh
KPUCTAJITM3AI[MH BO BCEX cIiaBax oAuHakoBa (puc. 30)?

A) e. B) c. C) Bo Bcex cmuiaBax oguHakoso. D) d.

67. Ilpu KakuX TeMIepaTypHbIX YCIOBUSAX KPUCTAIUIU3YIOTCS YMCThIE METAIUIbI?

A) B 3aBucHMOCTH OT NPUPO/IBI METAJLIa TEMIIEPATypa MOXKET CHHXKAThCS B OJTHUX CITydasix,
MOBBILIATHCS B IPYTHX U OCTAaBaThCS MOCTOSIHHON B TpeTbux. B) [Ipu cHmxkatomieics
temneparype. C) IIpu pacrymieit temneparype. D) I1pu nocrosiHHOI Temnepartype.

68. [Ipu kakux TeMIepaTypHbIX YCIOBHUSIX KPUCTALITU3YIOTCS CIIaBbl B CUCTEME C
HEOTPAaHUYEHHON pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU?

A) Bce criaBbl KpUCTaUIM3YIOTCS TP CHUKAIOMIEHCS TeMIeparype.

B) Kpucrannu3zamus cruiaBoB IpoTeKaeT Mpy CHIKAIOILEHCS TeMIIepaType, 3aBepIlaeTcst —[Ipu
nocrosiHHON. C) Bee cruiaBbl KpUCTaUIN3YIOTCS ITPU IIOCTOSTHHOM TEMIIEpaType.

D) CrninaBbl KpUCTAIUTH3YIOTCSI IPU pacTylieil TemiepaType (M3-3a BBIIEICHUS CKPBITON
TETJIOTH KPUCTAJUTU3AINH ).

69. IIpu KakuX TeMIepaTypHbIX YCIOBHUIX KPUCTALIU3YIOTCS SBTEKTUKH B IByXKOMITOHEHTHBIX
ciuiaBax”?

A) Ilpu cHmxkaromelics Temneparype. B) B 3aBucuMoctu oT Biia cruiaBa TeMneparypa MOXeT
pacTH B OTHUX CIIy4dasiX, CHUXKAThCs B IPYTHX U OCTABaThCsl IOCTOSIHHOU B TPETHUX.

C) Ipu nocrosinHoi Temneparype. D) IIpu pactyiieit Temnepatype.

70. Kak MeHseTcs TeMiiepaTypa CIJIaBOB CHCTEMBI C OTCYTCTBUEM PACTBOPUMOCTH KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUHU B ITPOLIECCE KPUCTAUIN3ALMU?
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A) CHuxaetcs (KpoMe IBTEKTUUYECKOTO CILJIaBa), 3aBEPIIACTCS KPUCTAIIN3ALINS BCEX CILIABOB
pu nocTosiHHOM Temneparype. B) Octaercst moctossaHOM. C) CHIKaeTcs.

D) Camxaercs (KpoMe 3BTEKTUYECKOTO CIIIaBa), 3aBepIIaeTCs KPUCTAIN3alUsI HEKOTOPBIX
CILJIaBOB IIPU MOCTOSIHHOM TeMIeparype.

71. B yeM cocTouT OTIIMYHE OBTCKTOMJHOI'O ITPEBpallICHUA OT IBTEKTUUECKOTO?

A) Ilpu 3BTEKTONIHOM MpPEBPAILlEHUU BO3HUKAIOT TPOMEKYTOUHBIE (Da3bl, IPU IBTEKTUYECKOM —
MexaHnundeckue cMecu. B) [IpuHIMNUaNbHBIX OTANYUNA HET. DTO OJTHOTHUITHBIE MPEBPALLCHHUS.

C) Ilpu 3BTEKTOMAHOM MpEBpAILEHUHN pacliafjaeTcsi TBEPAbIN pacTBOP, IPU IBTEKTUYECKOM —
wuakuil. D) I1pu 5BTEKTOMIHOM NpEBpAIIEHNN U3 TBEPABIX PACTBOPOB BBIACISAIOTCS BTOPUYHBIE
KPUCTAJUIbI, IPU 3BTEKTUYECKOM — U3 )KUJKOCTH — IIEPBUYHBIE.

72. Kakomy cruiaBy (KaKuM CIUIaBaM) MPUHAICKAT KpuBas oxjaxacHus B (puc.31)?
1. d B)yaud C)b.D)buc.

73. Kakast u3 MpUBEICHHBIX CTPYKTYP IPUHAUICKUT CIuiaBy 1 — 1 mpu KOMHATHOU TeMIepaType
(puc. 32)?

A) B. B) C. C)A.D)D.
74. B kakoit u3 quarpamm (puc. 33) uMeeTcsi HEyCTOMYMBOE XMMHYECKOE CoeTMHeHnEe?

1. D.B)C.C)B.D) 4.

L - ..

Puc. 31

(o + 3) By o« By o (o + B) Bu a
L1 I F]
i
[ A B c ol
‘ Puc. 32
A L B A L B
i B Ij i i l
[0 0

Puc. 33

75. Ha puc. 34 npencraBieHa quarpaMmma COCTOSIHHSI ¢ TOTMMOP(HBIM MpeBpalieHueM
koMrioHeHTa A. Kakoe u3 CyXKJaeHui o tuarpaMmme CrpaBeayiuBo?

A) BricokoTemneparypHas MoaupuKaius KoMrnoHeHTa A nzomopgHa B.

B) Tun xpucraminyeckoi pemeTku KOMIIOHEHTa A OTIM4YEH oT B.

C) HuzkoremnepatypHas Mogudukanus A n3oMmopdHa KOMIIOHEHTY B.

D) KommnoHeHT A nMeeT KpUCTAJUIMYECKYIO PEIIETKY TOTO )K€ TUIIA, YTO U KOMIIOHEHT B.
76. Kakoe U3 cy>XIeHul OTHOCUTEIBHO MPUBEACHHON Ha puc. 35 nuarpaMMbl CIIPaBEIJIUBO?
Ha puc. 35 npuBenena nuarpamma. ..

A) A — B. KomnonenTsl A 1 B HeorpaHM4eHHO pacTBOPSAIOTCS APYT B ApYyTeE.
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B) ¢ monmumopdusM npeBpariennem. O6e Moaupukanun A n30Mop(HBI KOMIOHEHTY B.

C) c sBrekTHKON. HU3koTemneparypHas Mmoaudukanus A 1 KOMIOHEHT B UMeIOT 0lHOTHUITHBIE
pELIEeTKH.

D)c neputektukoit. KommoneHnT A numeer monumopdHoe npespaiieHue. HuskoremmeparypHas
moaudukamus A nzomopdna B.

77. B kakoit tuarpamme (Kakux JuarpaMmmax) COCTOSHUS €CTh MOIMMOp(HOE IpeBpalleHe
(puc. 36)?

A)D. B)A.C)C.D)B u C.
78. KakoB cocrtaB ciuiaBa B Touke Z (puc. 37) TpoiHou cuctembl ABC?

A) A =30%,B=60%,C=10%.B)A =10 %, B =60 %, C=30%.C)A=60%,B=10%,C
=30%.D) A=10 %, B=30%, C =60 %.

6. @OH/IbI OLICHOYHBIX CPEACTB ISl IPOMEKYTOYHOI'O KOHTPOJIS

6.1.  Bompocsl A MOATOTOBKU K MMPOMEKYTOUHOM aTTecTaluu (3a4eTy ¢ OLIEHKOM)

—

Knaccugukanusa matepraios

2. Krnaccudukanus MeTamioB.

3. ATOMHO—KPHUCTAJUINYECKOE CTPOECHUE METAIUIOB.

4. AHU30TPONIHOCTD U €€ 3HAYEHUE B TEXHHUKE.

5. AnyoTponyeckue MpeBpalieHus B MeTasiax.

6. [1naBneHue u KpucTaUIM3alMs METAJUIOB U CILJIABOB.

7. Mexanunueckue, puznyeckre, XUMHYECKHUE, TEXHOJIOTHYECKHE CBOMCTBA METAJIJIOB.
8. ITonsTHe o crtaBe, KOMIIOHEHTE.

0. Tumnsl criaBoB: MEXaHUUYECKHUE CMECH, TBEP/bIE PACTBOPHI, XUMHUYECKHE COEINHEHUS.
10.  3aBHCHMOCTH CBOWCTB CIUIABOB OT UX COCTaBa U CTPOCHHUS.

11. Hwuarpammsr LILILIV Tumna.

12. CTpyKTypHBIE COCTaBIISIIOLINE KENE30YTIEPOAUCTHIX CIIIIABOB.

13. Bunel yyryHoB, ux kiaccugukanus, MapKupoBKa U 00JacTb IPUMEHEHUS.

14. VYriepoaucTsie CTalu U UX CBOKCTBA.

15.  Knaccudukanus, MapkupoBKa 1 00JacTh IPUMEHEHHUS YIIIEPOAUCTBIX CTaJIEH.

16.  JlerupoBaHHBIE CTaNH.

17. Knaccudukanms, MmapkupoBka 1 0071aCTh TPUMEHEHUS JISTUPOBAHHBIX CTaJeH

18.  CmocoOb1 00paboTKH MaTeprasoB.

19.  OcHoBbI TepMHUYECKOH 0OPaOOTKN METAJIIOB.
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20.  Knaccudukanus BUIOB TEPMUYECKON 00paOOTKU METAIIIOB.
21.  llpeBpaiieHus Ipu HArpeBaHUU U OXJIAKJICHUM CTaJIH.

22.  XuMHKO-TepMHuYecKas 00pabOTKa METaJJIOB: [IEeMEHTallKs, a30THPOBaHHE,
LIMAaHUPOBAHUE U XPOMHUPOBAHUE.

23.  CnnaBsl IBETHBIX METAJUIOB: CILJIaBbl HA MEIHOM OCHOBE, CILIaBbl HA OCHOBE AJIFOMUHUS
Y TUTaHa. MapKUpOBKa, CBOWCTBA U IIPUMEHEHHUE.

24.  Bujapl IuiacTMacc: TEpMOPEAKTUBHBIE U TEPMOILIACTUYHBIE I1JIACTMACCHI.

25.  Cnoco0bl mepepaboTKH MIacTMacc U MX 00JIaCTH MPUMEHEHHS B aBTOMOOUIECTPOCHUH U
PEMOHTHOM IIPOU3BO/ICTBE

26.  XapakTepucTuKa 1 00JacTh IPUMEHEHUsI aHTU(PUKIIMOHHBIX MaTEPHAJIOB.

27. KomniosutHsie MmaTepuansl. [IpuMenenue, 0061acTb NpUMEHEHUS

28. ABTOMOOWJIbHBIE OEH3UHBI U IU3EJIbHBIE TOIUINBA.

29.  XapakTepuCTHKa U Kiaccu(UKalus aBTOMOOMIIBHBIX TOILIIUB.

30.  ABromoOwmnbHbIe Macna. Kiaccudukanus u npuMeHeHrne aBTOMOOMIIBHBIX Maced.
31. ABTOMOOWIIbHBIE CHICIIMATBHBIEC KUIKOCTH.

32.  Knaccu¢ukanus 1 npuMEHEHHE CIIEHUAIbHBIX KUAKOCTEH.

33.  Hasznauenue u 06s1acTb IpUMEHEHHsI 00MBOYHBIX MaTepuanoB. Kinaccuduxanuus

0OMBOYHBIX MAaTEpPUAJIOB.

34, Ha3znauenue u 061acTh MPUMCHCHUA MMPOKIIAJOYHBIX U YIIUIOTHHUTCIBHBIX MaTCPUAJIOB.
KJIaCCI/I(bI/IKaHI/Iﬂ MPOKJIIaAOYHBIX U YIINIOTHUTCIBbHBIX MaTCPUAJIOB

35.  HasnaueHue u 00J1aCTh IPUMEHEHUS AJIEKTPOU3OJISAIUMOHHBIX MAaTEPUAJIOB.
Knaccugukarus 371eKTpoU30ISIIMOHHBIX MaTepHUasoB.

36.  Kayuyk cTpoeHue, cBOMCTBA, 00J1aCTh TPUMEHEHUS.

37. CBoiicTBa pe3rHbl, OCHOBHbIE KOMIIOHEHTHI pe3uHbl. PU3NKO-MEXaHUYECKUE CBOWCTBA
PE3HHBL.

38.  VI3MeHeHHe CBOMCTB pE3UHBI B IPOLIECCE CTAPEHUSI, OT TEMIIEPATYPHI, OT KOHTAKTa C
KUAKOCTSAMH.

39.  OpraHu3anus 5JKOHOMHOT'O HCIOJIb30BaHNs aBTOMOOMIIBHBIX IIMH. Y BEIMYEHHE CpOKa

CJ'IY)K6BI IOHH 3a CYET CBOCBPEMCHHOI'O U KAYCCTBCHHOI'O PEMOHTA.

40.  Ha3HaueHMe JaKOKpPacCOYHBIX MaTepraoB. KOMIIOHEHTHI TaKOKPACOYHBIX MAaTEPHUAJIOB.
41.  TpeGoBaHUS K JIAKOKPACOUHBIM MaTepHajaM.

42. MapxkupoBka, cnocoObl IPUTOTOBIECHUS KPACOK M HAHECEHHE UX Ha TOBEPXHOCTH.

43.  Bunasl u crioco6s 00pabOTKH MaTEPHAIIOB.

44.  VIHCTpYMEHTHI JJIsl BBIIIOTHEHUS CIIECApHBIX padoT.

45.  OOGopynoBaHUE U MHCTPYMEHTHI JUUIsI MEXaHUYECKOH 00pabOTKH METAJJIOB.

46. Br16op pesxxumoB pe3aHusl.
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6.2 3agaHust U1l IPOBEIECHUS 3aUeTa C OLICHKOM

3ayeT ¢ OLEHKOM

[Tposepsiembie komnerenuuu [1K 1.1; IIK 1.3; TIK 2.5; OK 1-OK7

Bapuant Ne 1
OTBeThTE Ha BOMPOCHI TECTA:

1. YkaxxuTe Kakue CBOMCTBA MaTEPHUAIOB, HEOOXOIMMO YUUTHIBATH MPU U3TOTOBICHUH JeTalICh
MAalIuH U MEXaHU3MOB:

a) U3MUECKHE CBOMCTBA MaTepHAIOB

b) xMMHUYeCcKHe CBOWCTBA MAaTEPUAIOB

C) MEXaHUYECKHE CBOMCTBA MAaTEPHAIIOB

d) TexHONMIOTMYECKHE CBOIICTBA MAaTEPHAIOB
€) IPOU3BO/ICTBEHHBIE CBOCTBA MaTEPHAJIOB

2. BoibepuTe U3 NpeyioKEHHOI0 IEPEYHSI OCHOBHBIE [T0KA3aTENIH, XapaKTEPU3YIOIIHNE CTalb
40XH2MA

a) )KUAKOTEKY4eCTh

b) XJ1a10JTOMKOCTB

C) KapONpOYHOCTh

d) mpouHoCTH

€) CONPOTHUBIISIEMOCTh

f) KoBKOCTB

3.VKaXuTe 10 KaKuM MPH3HAKaM KJIACCH(PUIIUPYIOTCSI METAJUTBI M CTUIABBI
a) IO XUMHYECKOMY COCTaBY
b) 0 CTPYKTYpPHOMY COCTaBY
C) 10 Ka4eCTBY

d) mo creneHu packuciIeHUs
€) M0 HA3HAYEHUIO

f) IO CTCIICHHU KpUCTAJIN3alluN

BapuanTt Ne 2
OTBeThTE HAa BOIIPOCHI TECTA!

1. YkaxuTe Kakue CBOMCTBA MaTepUaIOB, HEOOXOAMMO YUYUTHIBATH NMPU U3TOTOBJICHUH JI€TaJICH
MAlIlIWH:
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a) (huznyecKue CBOMCTBA MaTEepUaAIOB

b) XUMHUECKHE CBOICTBA MaTEPHAJIOB

C) MEXaHUYECKHEe CBOMCTBA MAaTEepUAJIOB

d) TexHOJIOrMYECKHE CBOMCTBAa MaTepHUajoB

€) MPOU3BO/ICTBEHHBIE CBOIICTBAa MaTepPHaJIOB

2. BeiOepuTe U3 NpeioKEeHHOT0 MePEYHsI OCHOBHBIE TIOKA3aTEeNN, XapaKTEPHU3YIOLIHE CTallb
40XH2MA

a) KHUJKOTEKy4eCTh

b) X1a710110MKOCTb

C) )KapOIPOYHOCTh

d) mpo4HOCTH

€) CONPOTHUBIISIEMOCTh

f) koBKOCTB

3.VKaXuTe 1Mo KaKuM MpH3HAKaM KJIACCH(PUIUPYIOTCSI METAJUIBI U CIUIABBI
a) [0 XMMUYECKOMY COCTaBy

b) o CTPYKTYpHOMY COCTaBy

C) 110 Ka4eCTBY

d) mo creneHu pacKUCICHHUS

€) [0 Ha3HAYEHUIO

f) IO CTCIICHHU KPpUCTAIN3allnN

Bapuant Ne3
OTBeTbTE Ha BOMPOCHI TECTA:

1.YkaxuTte Kakue CBOMCTBa MaTepuruajioB, HeO6XO,[[I/IMO YUUTBIBATH TPHU U3TOTOBJICHUU JeTajen
MallluH:

a) (huznyeckue CBOMCTBA MaTepraloB

b) xuMHYeckue CBOWCTBA MaTEpUaIOB

C) MEXaHUYeCKHEe CBOHCTBA MaTEPUAIOB

d) TexHONOrHYECKHE CBOIICTBA MaTEpHAIOB

€) MPOU3BO/ICTBEHHBIE CBOIICTBAa MaTepHajIOB

2. BeiGepuTe U3 MpeyioKEeHHOro MePeYHsl OCHOBHBIE MIOKA3aTeNN, XapaKTePU3YIOIIHe
cramp40XH2MA

a) JKUJIKOTEKY4eCTh

a) XJIaA0JIOMKOCTD
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b) ’KaponpoYHOCTh

C) IPOYHOCTH

d) conmpoTUBIISIEMOCTD

€) KOBKOCTb

3. VKaXuTe 1Mo KaKuM MpH3HAKaM KJIACCU(PUIUPYIOTCSI METAJUIbI U CILIABBI
a) 110 XUMHUYECKOMY COCTaBY

b) Mo CTPYKTYpHOMY COCTaBY

C) MO Ka4eCTBY

d) mo creneHu pacKuCICHUS

€) 110 Ha3HAYCHHUIO

f) 10 CTCIICHU KPpUCTAJIN3alluH

Bapuant Ne4
OTBeThTE HA BONPOCHI TECTA!

1.VkakuTe Kakue CBOHCTBa MaTCpHajoB, HeO6XOI[I/IMO YUUTBIBATb TPHU U3T'OTOBJICHUU JeTraneu
MalllvH:

a) ¢pu3HUecKue CBOMCTBAa MaTEPHAIIOB

b) xuMHYeckue CBOWCTBA MaTEpUaIOB

C) MEXaHUYEeCKHEe CBOMCTBA MaTepUAJIOB

d) TexHONOrMYECKHE CBOIICTBA MaTEPHAIOB

€) NIPOM3BOJICTBEHHBIE CBOMCTBA MATEPUAJIOB

2. BeiGepuTe U3 MpeyioKeHHOro MepeYHsi OCHOBHBIE MIOKA3aTeNN, XapaKTepU3yIOIIne
ctanp40XH2MA

a) )KUJKOTEKY4eCTh

b) X71a70T0MKOCTh

C) XKapOoNpPOYHOCTb

d) mpouHoCTH

€) CONPOTHUBISIEMOCTh

f) KoBKOCTB

3.VKaxuTe 1Mo KaKuM MpHU3HAKaM KJIACCU(PHUIHUPYIOTCS METAIIJIBI M CILIABbHI

a) 0 XMMMYECKOMY COCTaBy b) M0 CTPYKTYPHOMY COCTaBy C) 0 kKauecTBY d) 1Mo cTeneHu
PaCKHUCICHUS

C) 110 Ha3HAYCHUHIO

f) 10 CTCIICHU KPpUCTAJJIN3alluN
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Bapuant Ne5

OTBeThTE HAa BOIIPOCHI TECTA!

1.VkakuTe Kakue CBONCTBA Marcpuaios, HeO6XOI[I/IMO YUYUTBIBATH ITPHU U3TOTOBJICHUU ,Z[CTELHCFI

MAIIHH:

a) (huznyecKue CBOMCTBA MaTEPUAIOB b) XMMHUYECKHE CBOMCTBA MaTEPHAJIOB

C) MEXaHMYeCKHEe CBOMCTBA MaTepuasioB d) TEXHOJIOTMYECKHE CBOMCTBA MaTepUaJIOB
€) MPOU3BOJICTBEHHBIE CBOMCTBA MaTEpPHAIIOB

2. BeiGepuTe U3 MpeioKEHHOT0 MePEYHsI OCHOBHBIE TIOKA3aTEeNN, XapaKTePU3YIOIIHe
ctanp40XH2MA

a) )KMJIKOTEKYYeCThb b) XJIaI0JJIOMKOCTh C) ’KapONpPOYHOCTh  d) MPOYHOCTH

€) CONPOTHUBIAEMOCTh f) KOBKOCTH

3.VKaXuTe 1Mo KaKuM MpH3HAKaM KJIACCH(PUIUPYIOTCSI METAJUTBI M CIUIABBI

a) 0 XMMHYECKOMY COCTaBy b) IO CTPYKTYPHOMY COCTaBY C) IO Ka4e€CTBY

d) mo creneHu packuciaeHus €) Mo Ha3HadeHuto f) Mo cTerneHu KPUCTAIUTU3AINH
4.IlepeurcnuTe OCHOBHBIC XapaKTEPUCTUKH (PU3NUECKUX CBOMCTB TU3EIHHOIO TOILTHMBA
a) TeMIIepaTypa KPUCTALTU3ANUN  b) BSI3KOCTh C) BOCIUIAMEHSIEMOCTh d) TUIOTHOCTH
e) punpTpyemMocThb

5.YKaXTUTe XUMUYECKHE BELIECTBA, BXOASIIUE B COCTaB OCH3MHA

a) uera - H-rentan b) nponentHoe cogepxanue H-rekcagekana B cmecu ¢ H-rentanom
C) MIPOIICHTHOE COJIEp)KAHNE N300KTaHa B cMecH ¢ H-rexcanekanom

d) mporieHTHOE COofiep)KaHne U300KTaHa B cMecHu ¢ H-renranom

7 Ilepeuenb yueOHBIX U3AaHUN, HHTEPHET - PECYPCOB, AOMOJIHUTEIBHON JIUTEPATYPHIL:
1. OcHOBHas nuTEpaTypa:

1. Ctykanos, B. A. Matepuanosenenue: yuebnoe nocooue / B.A. CtykanoB. — Mockaa:
OOPYM : UHOPA-M, 2023. — 368 c. — (Cpennee npodeccruoHaabHOE 00pa3oBaHue).

2. JlonosHUTENbHASL TUTEPATypa:

1. Tpa,Z[I/II_II/IOHHBIC H NCPCICKTUBHBIC CTAJIN IJIs1 CTPOUTCIBCTBA MArUCTPAJIbHBIX

razonedrenpoBoaos : MmoHorpadus / JI. A. Ebumenko, O. 0. Enaruna, E. M. Bermemupckuii [u

ap.]. - Mockaa : Jloroc, 2020. - 316 c.
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