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1. HACIIOPT ®OHIA OIIEHOYHBIX CPEACTB

B pesynprate  ocBoeHuss ~ yueOHoi  aucuurmummael  OY]J[  OILO0S
MartepuanoBeneHre O0yUYaIONTUIiCS JODKEH 00JanaTh CIACAYIONIMMU YMEHHUSIMH,

3HaHHUSIMU,

06[[II/IMI/I 151 HpO(beCCI/IOHaJ'II)HBIMI/I KOMIICTCHIIUSIMH,

npeaycmorperabiMu @I'OC CIIO no cnemumansHocTH 23.02.06 TexHuueckas
AKCIUTyaTalsl TOJIBHIKHOTO COCTaBa KEJNE3HbIX JOopor s 0a30BOTO BHIA
MOJATOTOBKM CIEUUAIMCTOB CPEIHEro0 3BE€HAa CPEAHEro mnpo(ecCHOHaIbHOTO
oOpa3oBaHMUs.

OObekTaMy KOHTPOJII M OIEHKH SBISIOTCS YMEHHS, 3HAaHUS, OOIMHE W
npodeccoHabHbIE KOMIIETEHITUH:

O0bexTbI
KOHTPOJISA O0BbeKTbI KOHTPOJISI M OLIEHKH
U OII€CHKH
V1 Pacnio3naBaTh 1 Ki1accu(puUUpOBaTh KOHCTPYKIIMOHHBIE U CHIPHEBBIE
MaTepHabl 10 BHEIIHEMY BUJY, IPOUCXOKIECHUIO, CBOMCTBAM.
V2 Onpenensatb BUJIbI KOHCTPYKIIMOHHBIX MATEPUAJIOB .
V.3 BoeiOupars Marepuanbl JUisi KOHCTPYKLMA IO WX HA3HAYECHHUIO H
i YCIIOBHSIM 3KCIUTYaTallHH.
V-4 [IpoBOIUTE MCCIENOBAHNS U UCTIBITAHUS MAaTEPHATIOB.
3aKOHOMEPHOCTHU IIPOLIECCOB KpUCTaJUIA3aLUU u
3-1 CTPYKTYpOOOpa3oBaHUsI ~METAJIOB U  CIUIABOB,  YCIOBUSA  MX
TEpMOOOPaOOTKH, CIOCOOBI 3aIIUTHl METAINIOB OT KOPPO3UHU.
3. Knaccudukanmo 1 crmocoObl  MOMY4YEHUS  KOMIIO3HIIMOHHBIX
i MaTepUasIoB,;
[TpuHIIMTIBEI BBIOOPA KOHCTPYKIIMOHHBIX MAaTEPUAJIOB ISl TPUMEHEHUS B
3-3 IIPOU3BO/JICTBE.
3-4 CtpoeHue 1 CBOMCTBA METAJNIOB, METOJIbI X UCCIICIOBAHUS
[ToHuMaTh CYIIHOCTh M COLMAIBHYI) 3HAUYUMOCTh CBOEH Oyayiieit
OK 01 npodeccuu, MposIBIATh K HEW YCTOMUMBBIA UHTEPEC.
Opranu3oBbIBaTh COOCTBEHHYIO JE€SATEIbHOCTh, BBIOMPATH THUIIOBBIE
OK 02 |MeTonbl U CHOCOOBI  BBIMOJHEHUS NPOPECCHOHANBHBIX  3ajad,
OLICHMBATh UX BBIIIOJIHEHUE U KAYECTBO... ..
[IpuHUMaTh peleHrs B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYyaLUSIX U
OK 03 | yectn 3a HUX OTBETCTBEHHOCT®.
OcymiecTBIsATh MOUCK U MCIOJIb30BaHKHE MHGOpPMALMKM, HEOOXOAUMOI
OK4 |11  5((deKTUBHOIO  BBIIOJHEHUS  NPOPECCHOHAIBHBIX  3aj]ady,
PO eCcCUOHANBHOTO U JIMYHOCTHOTO Pa3BUTHSL.
OK 5 Hcnonb3oBaTh MHOOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU
" | U1 COBEPIICHCTBOBAHUS MPO(EeCCHOHATBHOM IS TEIFHOCTH.
OK 6. PaboTtath Kak WHIMBHAyaJdbHO, TaK M B KoMaHjae, 3(h(eKTuBHO




06HlaTI>C}I C KOJIJICTaMM, PYKOBOJICTBOM, HOTpe6I/IT€JIHMI/I.

BpaTB Ha ce0s OTBETCTBEHHOCTH 3a pa60Ty YJICHOB KOMAaHIBI

OK 7 o
(MOTYMHEHHBIX), PE3YJIbTAT BHITOJHEHHS 33 JaHHIA;
CaMOCTOSITEIPHO ~ OIpeNeNiaTh 3aJaud  NPOo(PEeCCHOHAILHOTO U
OK 8 | IMYHOCTHOTO pPa3BUTHS, 3aHUMATHCS CaMOOOPa30BAaHUEM, OCO3HAHHO
IUTAHUPOBATh U OCYIIECTBIISITH MOBBIIICHHE KBATU(PUKAITIH.
OpueHTUPOBaTbCA B YCIOBUSAX 4YacTOM CMEHBI TEXHOJOTHH B
OK 9. pohecCHOHATBHON JesTENbHOCTH
MK 1.1. | OKcrutyatupoBaTh MOABMKHON COCTaB JKEJIE3HBIX JOPOT
[Ipon3BONTE TEXHHYECKOE OOCITY)KMBAHHWE M PEMOHT ITOJBHKHOTO
IIK 1.2. | cocTaBa Kele3HbIX JOPOI B COOTBETCTBHM C TpeOOBAHUSIMU
TEXHOJIOTHYECKUX MPOLIECCOB.
1K 1.3. ObecneunBaTh 0€30MACHOCTD JBUKCHHS MOIBIKHOTO COCTaBa
MK 2.3 | Konrponuposats u orieHMBaTh Ka4eCTBO BBHIOIHIEMbIX PabOT
MK 3.1 | ObopMiATE TEXHUUECKYIO U TEXHOJOTHUECKYIO IOKYMEHTAIUIO
Pa3pabatbiBaTh TEXHOJIOTHUYECKHE MPOILIECCH HA PEMOHT OTIENIbHBIX
IIK 3.2 | meranei W y37I0B TMOABM)KHOI'O COCTaBa JKEJE3HBIX JIOpPOI B

COOTBCTCTBHHU C HOpMaTHBHOﬁ I[OKYMGHTaI_[I/Ieﬁ

(DOpMOﬁ HpOMG)KYTO‘-IHOﬁ arrecraguu I10 yqe6Hoﬁ JUCHUITIINHC ABJISICTCA

IK3AMEH.




2. PE3YJIBTATBI OCBOEHUWS YYEBHOM JJUCHUTLIAHEI,
HO/VIEKAIIUE ITPOBEPKE

B pesynprare arrectanuy 1O Y4eOHOM JHCHUIUIMHE OCYIIECTBIISIETCS
KOMIUIEKCHasl TIpOBEpKa CIEAYIOUIMX yMEHWH M 3HaHWW, a Takke JAMHAMUKA
dbopMupoBaHus 00X U NPOGECCHOHATBHBIX KOMIIETEHIUH:

PesynbraTel 00y4eHus: yMeHus1, 3HaHUs, 00IIUE U
npodeccruoHaIbHbIe KOMIETEHIINU

dopma KOHTPOJISL U OLCHUBAHUS

YMmenus:

V1.

Pacno3naBars 1 kiaccupuuupoBaTh
KOHCTPYKIMOHHBIE U CBIPHEBBIE MATEPHUAIIBI 110
BHEIIHEMY BU]y, IPOUCXOXKICHUIO, CBOMCTBAM

OreHka 1a00paTOpHO- NPAKTUYECKUX 3aHATUI,
COO0OIIeHNUs, YCTHOTO OIpoca, IPE3eHTaIUH,
CaMOCTOSITENILHOM PabOThI, TECTUPOBAHUSI.

V2.
OnpenensiTb BUIbl KOHCTPYKIIMOHHBIX MaTEpUAJIOB .

OrieHKa MPaKTUYECKOTO 3aHATHS, YCTHOTO
OIpOCa, CAMOCTOSITEIEHONH paboTHL.

Y-3.
Bo16upate MaTepuansl s KOHCTPYKIUI 0 UX
HA3HAYCHUIO U YCIIOBUSM IKCILTyaTaluu

OueHka 1a00paTopHOW paboThI, YCTHOTO OIpOCa,
CaMOCTOSTENIbHON paboTHI.

Y-4
HpOBOI[I/ITB HCCIICOOBAaHNA U UCIIBITAHUA MAaTCPHUAJIOB

OHCHKa MPAKTUYCCKOr'o 3aHATHA,
CaMOCTOSITSIILHOM pa6OTLI, YCTHOTIO OIpoca.

3HaHus:

3-1

3aKOHOMEPHOCTH MPOLIECCOB KPUCTAILIU3AIMH
CTPYKTYpOOOpa30BaHMs METANIOB U CILIABOB,
YCIIOBUS UX TePMOOOPabOTKHU, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH.

OI.[GHKa MPAKTUYICCKOTI'0 3aHATUA, YCTHOT'O
OoIpoca, CaMOCTOSTEIIEHOM pa6OTBI.

3-2
Knaccugukanuio u crocoObl morydeHus
KOMIO3UIIMOHHBIX MAaTEPUAJIOB,;

OreHKa yCTHOTO OMpPOCa, CAMOCTOSATENBHOMN
paboTsl, mpe3eHTaluu, pedepara.

3-3

[TpuHIMIIBI BBIOOpA KOHCTPYKIIMOHHBIX MaTepUaIoB
JJISL HpI/IMeHeHI/ISI B HpOI/ISBOJICTBC.

3HaHue KiIaccupuKaluu, MApKUPOBKHU, CBOMCTB,
HpI/IMeHeHI/Ifl KOHCprKHI/IOHHI)IX MaTCpI/IaJ'IOB
Pa3IMYHOTO MPUMEHEHUS U pallMOHATIBHBINA BBIOOD UX,
MCXOJI U3 MOTPEOHOCTEN U YCIIOBUM SKCIUTYaTaIllun
JeTraneu

OL[CHKa MPAKTUYICCKOTI'0 3aHATUA, YCTHOI'O
Oorpoca, CaMOCTOSTEIIEHOM pa6OTI>I, Mpe3CeHTallNH,
TCCTUPOBAHMUS.

3-4

CrpoeHue u CBONCTBAa METANIOB, METOABI UX
HCCIICTOBaHUS

3HaHUE 3aBUCUMOCTHM  CTPYKTYpbl, CBOWCTB U
MPUMEHEHNS METAJUIOB M CIUIABOB. PalMOHAIBHBIN
BBIOOP TEXHOJIOTUH UX MPOU3BOJICTBA.

OmueHKa NPAaKTUYECKOTO 3aHATHSA, JJAOOpaTOpHOI
paboTBI, YCTHOTO OIpOCa, CAMOCTOSATEIbHON
paboTHI, TECTUPOBAHUS

O0nme KOMINeTeHIUN

OK 01

[ToHMMaTh CYIIHOCTH U COLIMATIBHYIO 3HAUUMOCTh
cBoeit Oynymeit mpodeccuu, IposSBIATH K HEH
YCTOWUYMBBIN NHTEPEC.

DKcrepTHOE HAOJIIOICHNE U OlleHKa Ha
TMPAKTUICCKHUX 3aHATUAX U J'[a60paT0pHI)IX
paboTax, yCTHBIH OMPOC, CAMOCTOSITENbHAS
paborta, 3amuTa Ipe3eHTannui, pedepaTos,
COOOIIEHNIA.

OK 02
OpraHu3oBbIBaTh COOCTBEHHYIO J€SITEIBHOCTD,

DKcTepTHOE HAOJIIOICHUE U OlleHKa Ha
TMPAKTUICCKHUX 3aHATUAX U J'[a60paT0pHI)IX
paboTax, YCTHBIH OIIPOC, CAMOCTOSTEIIbHAS




BbIOUpATh TUIIOBBIE METO/IbI U CITIOCOOBI BBITIOJTHEHUS
npo(ecCHOHANBHBIX 3a]1a4, OLIEHUBATh UX
BBIIIOJIHEHUE U Ka4€CTBO

paboTa, 3amuTa npe3eHranuii, pedeparos,
COOOIIEHNIA.

OK 03

IIpuHUMAaTh pelieHus B CTaHAAPTHBIX U
HECTaHJAPTHBIX CUTYaLUsIX U HECTU 32 HUX
OTBETCTBEHHOCTh

OkcrepTHOE HAOIIOIEHHE U OIICHKa Ha
MPaKTUYECKUX 3aHATUAX U 1a00PaTOPHBIX
paborax, yCTHBII OIpoC, CaMOCTOSTEIbHAS
pabora, 3amuTa npe3eHTanuii, pedeparos,
co0OIIeHu .

OK 4

OCyIIEeCTBIISTh MOUCK U MCIIOIH30BAHUE
uHpopmaruu, HeoOoxoauMoun Tt 3P HEKTHBHOTO
BBITIOJTHEHMS PO ECCHOHANBHBIX 33124,
po(eCCHOHATILHOTO ¥ IMYHOCTHOTO Pa3BHUTHSI.

DKcIepTHOE HAOIIOICHHE U OIICHKA Ha
MPAKTUICCKUX 3aHATUSIX U JJAOOPATOPHBIX
paboTax, YCTHBIHA OIPOC, CAMOCTOSATEIIbHAS
pabora, 3amuTa npe3eHTanuii, pedeparos,
COOOIIEHNIA.

OK 5.

Hcnonp3oBaTh HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH [IJIs1 COBEPILIEHCTBOBAHMS
npodecCuOHANBHOM e TeIbHOCTH

OkcrepTHOE HAOIIOIEHHE U OIICHKa Ha
MPaKTHYECKUX 3aHITUSIX U J1a00PaTOPHBIX
paboTax, yCTHBIH OMpPOC, CAMOCTOSITENbHAS
paborta, 3amuTa Ipe3eHTaui, pedepaTos,
co001EeHnit

OK 6.
Paborark kak HHIUBUYaIbHO, TAK U B KOMAH/IE,
3¢ exTBHO 00IIATHCS ¢ KOJIIETaMH, PYKOBOJICTBOM,
NOTPEOUTEISIMU.

DKcrepTHOE HaOMIOACHHE U OIICHKA Ha
MPaKTUICCKUX 3aHATHAX U ﬂa60paTOpHI)IX
pabotax, caMOCTOsTeNbHAs paboTa.

OK 7

Bbpath Ha cebst OTBETCTBEHHOCTH 32 PadOTY YJICHOB
KOMaH/IbI (MIOJYMHEHHBIX ), pe3YyIbTaT BBITIOJIHECHUS
3aJlaHuH

DKcrepTHOE HaOMIOACHHE U OLICHKA Ha
MPaKTUICCKUX 3aHATHAX U ﬂa60paTOprIX
pabotax, caMOCTOsTeNbHAs paboTa.

OK 8

CaMOCTOATEIBHO ONPEACIIATh 3aaun
po(heCcCHOHATLHOTO M TMYHOCTHOTO Pa3BUTHS,
3aHUMAThCS CaMO0Opa30BaHUEM, OCO3HAHHO
TUTAHUPOBATh U OCYIICCTBIISATH MOBBIIICHIE
KBaJTM(DUKAIIH

DKcrepTHOE HAOIIOICHNE U OIICHKA IIPH YCTHOM
oTIpoce, CaMOCTOATENbHAs padoTa, 3amuTa
npe3eHTanui, peepaTos, COOOIICHHIA

OK 9.
OpueHTHPOBATHCS B YCIOBUSIX YACTOU CMEHBI
TEXHOJIOTHI B MPOoQeCcCUOHATBHON AESITETbHOCTH

DkcrnepTHOE HAOIIOICHHE U OLICHKA Ha
MPAKTHYECKUX 3aHITUSIX U JTa00PATOPHBIX
paboTax, yCTHBII OMPOC, CAMOCTOSATEIbHAS
paboTa, 3amuTa npe3eHrauii, pedheparos,
co001IeHnT

IIpodeccnoHaIbHBIE KOMIIETCH UM

IIK 1.1. DKCHEPTHOE HAOIIIEHHE U OLIEHKA Ha
DKCIUTyaTUpOBaTh MOJABMKHOM COCTaB KEJIE3HBIX TIPAKTHIECKNX 3aHATHAX 1 J1a00paTOPHEIX
paboTax.
JIOpor
OkcrepTHOE HAOMIOIEHHE U OIIEHKA Ha
2. p

HpOI/ISBOI[I/ITI) TEXHHUYCCKOC 06CJ'IY)KI/IBaHI/I€ u
PEMOHT NOABUIKHOI'O COCTaBa KCJIC3HBIX T0POT" B
COOTBETCTBHH C Tpe6OBaHI/I$[MI/I TCXHOJIOTHMYCCKHUX
IMpoNHeCCoOB.

MPaKTUICCKUX 3aHATHAX U Ha60paT0pHI)IX
paborax.

IIK 1.3.
Ob6ecneunBaTh 0€30M1aCHOCTD ABMKEHUS MOABHKHOTO
cocTaBa

DKcrepTHOE HAOJIIOICHNE U OlleHKa Ha
MPAKTHYECKUX 3aHITHSIX U JTA00PATOPHBIX
paborax.

MK 2.3
KoHTponunpoBath U OIleHHBATh Ka4e€CTBO
BBITNOJIHSAEMBIX paboT

DKcrepTHOE HAOIIOICHHE U OIICHKA Ha
MPAKTHICCKHUX 3aHATUSIX U TA0OPaTOPHBIX
paboTax.

IIK 3.1
OdopMIISATh TEXHUYECKYIO U TEXHOJIOTHYECKYIO

DKcrepTHOE HAOJIIOICHUE U OlleHKa Ha
MPAKTUICCKUX 3aHATUAX U na60paT0le)1X




JIOKYMEHTAITHIO

paborax.

IIK 3.2

Pa3zpabarbIiBaTh TEXHOJIOTHYECKHUE TIPOIIECCHI HAa
PEMOHT OTIEIBHBIX AETANECH U y3J710B OABUKHOTO
COCTaBa >KEJIE3HbIX JOPOT B COOTBETCTBUU C
HOPMAaTHBHOM JOKYMEHTALIMEN

DKCcTepTHOE HAOIIOICHUE U OlleHKa Ha
MPaKTHYECKUX 3aHITUSIX U J1a00paTOPHBIX
paboTax.




3. OIEHKA OCBOEHMS YYEBHOM TUCIUILIAHBI

3.1. ®OPMbI U METO/1bl OHEHUBAHUSA

[IpenMeToM OLIEHKH CiayKaT yMeHUs U 3HaHus, npexycmoTperHbsie @I'OI'C CIIO no nucuumnnnze
OI1.05 MarepuanoBeieHre, HanipaBiIeHHbIE HA (POPMHUPOBAHUE OOIIUX U NPOdHEeCCUOHATBHBIX KOMITETEHIIUN
KoHTpoJib 1 o11eHKa OCBOCHHS Y4EOHOU TUCHUILIMHBI [0 pa3jiesiaM U TeEMaM:

DJieMeHT Yy4eOHOM 1 CHMILTHHbI

(I)OprI H METOAbI KOHTPOJIA

Texkymmii KOHTPOJIb

ITpomeskyTOYHAS aTTEeCTALMSA

®opma KOHTPOJIA IIpoBepsiembie ®opma KOHTPOJIA IIpoBepsiembie
OK, VY, 3, IIK OK, VY, 3 IIK
Paznea 1. TexHoJsiorusi MmeTajjioB
Tema 1.1. OCHOBBI METAJIIOBEACHUS Koncnekr 3-4V-3VY-4
[IpakTuueckue OK-6 OK-8 OK-9
3amsTud 1, 2
TectupoBanue
Tema 1.2. OCHOBBI TEOpPHH CIIIIABOB Koncnekr V-2,¥-3
JlabopaTtopHas padora 1 3-1,3-3,3-4
YcTHBIN onpoc OK-8
Tema 1.3. XKenezoyraepoaucreie, Koncnekr V-2,¥-3
JIETUPOBAHHBIE U 1IBETHBIE JIaGopatopHsble 3-1,3-3,3-4
pabotsr 2, 3 OK-8 OK-9
YeTHBIN onpoc
TectupoBanue
Tema 1.4. CriocoOb1 06paboTKu Koncnekr V-2,¥-3
METAILJIOB [IpakTrueckue 3-1, 3-4
3aHITHS 3 OK-8 OK-9
TectupoBanue
Pazpen 2. DiekTpoTrexHuYecKne
MaTepuabl
Tema 2.1. ITpoBOAHUKOBBIE, Koncmexr V-2,VY-3,V-4,
MOJTYIIPOBOTHUKOBBIE, TUAJIEKTpUdeckue | PedepaTsl, mpe3eHTanuu 3-3,3-4
Y MAarHUTHBIE MaTEpPHUaJIbI TectupoBanue OK-8 OK-9




DJieMeHT Yy4eOHOM 11 CUMILTHHbI

q’OprI U METOAbI KOHTPOJA

Texkymuii KOHTPOJIb

HpOMe)KyTO‘lHaH arrecranud

dopMa KOHTPOJIS IIpoBepsiemble dopMa KOHTPOJIS IIpoBepsiemble
OK, Y, 3, IIK OK, YV, 3, [IK
Pa3zgen 3. IJkunupoBOYHbIE aTEPHAIBI
Tema 3.1. Buasl Torusa Koucnekt V-1,V-4,
VYerHbIl onpoc 3-3,3-4
TectupoBanue OK-8 OK-9
Tema 3.2. Cma3zouHble MaTepUaIbl YcTHbIl onpoc V-1,V-4
Koncnekr OK 10K 4 OK 5 OK7
IK 1.1 I1K1.2
Pa3nea 4. [lotumepHble MaTeprabl
Tema 4.1. CtpoeHue U OCHOBHBIE Koncnekr V-2,V-3,V4,
CBOMCTBA IIOJINMEPOB YceTHBII onpoc 3-2,3-4
TectupoBanue OK-8 OK-9
I1K1.2
Pazges S. KoMmno3unmonHbie MaTepuabl
Tema 5.1. Bunsl 1 cBolicTBa Koncmoexkr V-2,V¥-3,
KOMITO3UITMOHHBIX MaTEPHUAJIOB YcTHbIH onpoc 3-2,3-4
OK-8 OK-9
Pa3nen 6. 3ammMTHBIEe MaTepUAaJIbI
Tema 6.1. Bunp! 3anutHbeix MatepuanoB | Koncmekr V-2,V¥-3,
VYceTHblii onpoc 3-2,3-4 OK 5 OK6
TectupoBanue OK 7 OK-8 OK-9
IIK 1.1 I1K1.2 TIK1.3
DK3aMeH 3-1, 3-2, 3-3, 3-4;

V-1,¥-2,¥-3, V-4,
OK-1- OK- 9.; TIK 1.2,
IIK 1.3, IIK 2.3, IIK
3.1,

1K 3.2
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3.2. TUTTIOBBIE 3AJAHUA JJIs1 TPOBEJEHUA TEKYIIEI'O
KOHTPOJIAA YCIIEBAEMOCTH

PA3JEJI 1. TEXHOJIOI'YS METAJIVIOB

YCTHBIN OITPOC I10 PA3JIEITY
1. Onucanne
VY CTHBIN OMTPOC MTPOBOJUTCS C LETBIO KOHTPOJISI YCBOCHHBIX YMEHHM U 3HAHUI
U TIOCJICAYIONIEr0 aHaIW3a TUIWYHBIX OMIMOOK M 3aTPyIHEHHHA, OOyJaroIIuXxcs B
KOHIIE U3Y4YEeHUS pa3era.

Ha mposenenne onpoca otBoautcs 15 - 30 MuHyT.

[Tpu paGoTe 00yUarOMUACS MOXKET UCTIOIB30BATh CICTYIOIINE HCTOUYHUKH:
OCHOBHYIO U OONOJTHUMENILHYIO TUMePamypy, KOHCNeKm , n1aKkamsl, 00pasybl
Mamepuaos.

2. Kputepumn o11eHKH YCTHBIX OTBETOB

OuneHka «5» «OTJMYHO» - CTYJCHT IMOKa3bIBa€T MOJIHBIE W TIIyOOKHE 3HAHUS
MpOrpaMMHOr0  MaTepuana, JIOTMYHO U  apryMEHTHPOBAHO OTBEYaeT Ha
MOCTABJICHHBI BOIIPOC, a TAKXKE JOMOJHUTEIbHBIE BOIIPOCHI, MOKA3bIBAET BHICOKUI
YPOBEHb TEOPETUYECKUX 3HAHU.

OueHka «4» «X0pouo» - CTYJEHT MOKa3bIBAET IITyOOKHUE 3HAHUS MPOTPAMMHOTO
MaTtepualia, FpaMOTHO €T0 U3JlaraeT, JOCTATOYHO MOJIHO OTBEUAET HA MOCTABICHHBIN
BOIIPOC U JOTOJHUTEIIbHBIE BOMPOCHI, yMENI0 (GOpMYJIHUPYET BbIBOJIBI. B ToXe Bpems
MIpU OTBETE JOMYCKAET HECYIIECTBEHHBIE TOTPEIIHOCTH.

Ouenka «3» «yIOBJIETBOPUTEJIbHO» - CTYJICHT MOKa3bIBACT JI0CTAaTOYHBIE, HO
HE TJIyOOKHE 3HAHUS MPOrPAMMHOI0 MaTepuana; Ipu OTBETE HE JOIMYyCKAaeT rpyObIx
OmMMUOOK WJIM MNPOTUBOPEUUNA, OAHAKO B (POPMYJIHUPOBAHUM OTBETA OTCYTCTBYET
JIOJDKHAST CBSI3b MEXKY aHAJIM30M, apryMEHTalued U BbIBoAaMH. JlJIsl moJydeHust
MPaBUJIILHOTO OTBETA TPEOYETCS YTOUHSIOIINE BOIPOCHI.

Ounenka «2»  «HeEyAOBJIETBOPUTEJIBHO» - JIaH  HEMNOJHBIA  OTBET,
MPEACTABIAIONINN  cO00M  pa3po3HEHHBIE 3HAHUS IO TeMe BOMpoca C
CYIIECTBEHHBIMH OITHOKAMHU.

3.IlpuMepHbBIe BONpoc
Bonpoc 1 OcHoBHbIe (U3NUYECKUE U TEXHOJIOTHYECKHUE CBONCTBA METAJLIOB.
Bonpoc 2 Metoapl aHaiin3a METAIIOB U MOPSAJIOK UX BBITIOJTHECHHUS.
Bonpoc 3 OcHOBHBIE MEXaHUYECKHE CBOMCTBA METAJLIIOB.
Bonpoc 4Ha3zoBuTe THIBI KPUCTALNIMYECKUX PEIIETOK METAJUIOB.
Bonpoc 5. llepeuncinnute u KpaTKO MOSACHUTE METObI aHATIN3a METAJIOB

IMMCBMEHHBIM OITPOC T10 PA3JIENTY
1. Onucanue
[IncbMEHHBIN ONPOC MPOBOAMUTCS C LEIBIO KOHTPOJIA YCBOCHHBIX YMEHUU U
3HaHUW W TIOCJENYIOIIeT0 aHajlM3a THUIMYHBIX OIIMOOK W  3aTpyIHEHUH,
oOyuJaroluxcs B KOHIE U3YUYEHHUs pa3ziesia/TeMBI.
Ha npoBenenune onpoca otBoautcs 20 MUHYT.
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[Tpu paGoTe 00yUaromMuiicss MOXKET UCTIOIB30BATh CICTYIOIINE HCTOUYHUKH:
OCHOBHY'I0 U OONOTHUMENbHYIO TUMEPAmMYpy, KOHCNEKm , naaKkamvl, 00pasybvl
Mamepuanos.

2. Kpurepum olleHKM NHCbMEHHBIX 0TBETOB

«5» «oTIM4HO» -B paboTe JaH TOJHBIM, pa3BEepHYTHI OTBET Ha
NIOCTaBJICHHbIE BONpPOCHl. M3lI0)keHHE 3HAaHMII B NUCBMEHHOW (QopMe IOJHOE,
CUCTEMHOE B COOTBETCTBUU C TpeOOBaHMAMM Y4eOHOHl mporpammsbl. 3HaHHE 00
O00BEKTE JIEMOHCTpUpPYETCS Ha (OHE MOHMMAHUSA €r0 B CHCTEME JaHHOW HAyKH U
MEXIUCIUIUIMHAPHBIX  CBsA3€il. OTBET H3J0KEH JIMTEPaTYpHBIM SI3BIKOM C
UCITO0JIb30BAaHUEM HAyYHOM TEPMHHOJIOTHH.

«4» «xopowo» -B paboTe J1aH NOJTHBIN, Pa3BEPHYTHIA OTBET HA MOCTABICHHBIN
BOIIPOC, TOKa3aHO YMEHHE BBIJCIUTHh CYIIECTBEHHbIE W  HECYIIECTBEHHBIE
npu3Haku. Mmeromuecs y oOydaronierocs 3HaHusi COOTBETCTBYIOT MHUHHUMAJIbHOMY
00BEMY COJEpKaHUS MPEAMETHON MOATOTOBKU. V310%K€eHNe 3HaHUN B MUCbMEHHOU
(dbopMe MoHOE, CUCTEMHOE B COOTBETCTBUU C TPEOOBAHUSIMU YUEOHOH MIPOrpaMMBI.
Bo3MmoxxHbl HecyliecTBeHHble OmMOKM B (opmynupoBkax. OTBET JIOIMYEH,
U3JI0KEH JINTEPATYPHBIM SI3bIKOM C MCIOJIB30BaHUEM HAYYHOU TEPMHUHOJIOTUU.

«3» «yIOBJICTBOPUTEJIBHO» - JaH HEJOCTATOYHO IOJIHBIA M HEAOCTATOYHO
pa3BepHyThI oTBeT. JlOMyIieHbl OMMOKK B PACKPBITUM MOHATUM, YNOTpeOIEHUN
TepMHHOB. OdopMieHre TpeOyeT MONpaBoOK, KOPPEKIIUH.

«2» «HeyHOBJICTBOPHUTEJIbHO» - JaH HEIOJHBIM OTBET, NPEACTABIIIONINN
co0Oll pa3po3HEHHBIE 3HAHUS [0 TEME BOIPOCA C CYIIECTBEHHBIMU OIIMOKaMu B
onpeneneHusx. I310keHne HerpamMoTHO, AOIYIIEHbl CYUIECTBEHHBIE OIIMOKH.
OTCyTCTBYE€T HWHTEpPEC, CTPEMJIEHHE K JOOpPOCOBECTHOMY M Kay€CTBEHHOMY
BBITIOJTHEHUIO YUYE€OHBIX 3a/JaHU.

3.BapuanTsl 3a1aHui
3aoanue I Tlo xakoMy IpU3HAKY JEJIAT CIIJIaBbl HA CTAJIM U YYT'YHBI?
3adanue 2 Ha3zoBUTE CTPYKTYpPHBIE COCTABIISIOIINE KEJIE€30yTIEPOAUCTHIX CIIaBOB.
3adanue 3 JlaTh Ki1accupUKaLUIO CTaje MO COAEPKAHUIO YIIIepoa, XUMUYECKOMY
COCTaBy, CIOCOOY pacKUCICHUS U Ha3HAUEHHUIO.
3aoanue 4 TlepeuncnuTh OCHOBHBIC BUIBI TEPMOOOPAOOTKHU CTAJICH.
3adanue 5 OnucaTb CTPYKTYypy CEpbIX UYYI'YHOB, UX MapKHpOBKY M 00JacTh
IPUMEHCHHS.
3aoanue 6 OnucaThb CTPYKTYpPY BBICOKOIPOUYHBIX YYT'YHOB, UX MapKHUPOBKY,
TEXHOJIOTHUIO TIOJYYEHHUS U 00JIaCTh IPUMEHEHHSL.
3aoanue 7 Onucarh CTPYKTYpPY KOBKHMX YYT'YHOB, UX MapKHPOBKY, TE€XHOJOTHIO
MOJIYYeHUS M 001aCTh MPUMEHEHUS

TECTBI 110 PA3JJEJTY
1. Onucanue
TecTbl NPOBOAATCS € LENBIO KOHTPOJII YCBOCHHBIX YMEHMM, 3HAaHUU U
HOCJICAYIOIIEr0 aHAIN3a THUIUYHBIX OMKMOOK  (3aTpyJHEHUil) 00ydJaromuxcs B
KOHIIE U3y4YE€HUs pa3zena.
Ha Bbinonnenue tecta orBoautcsi 10 MUHYT.

12



[Ipu pabote oOydvarommiics MOXET HCHOJIb30BaTh CIEIYIOIINE HCTOYHUKH:
KOHCHEeKm.
2. Kputepuu oueHku

Onenka KoJsm4ecTBO BEpHBIX 0TBETOB
«5» - OTIINYHO Brmommeno 91-100 % 3aganwmit
«4y» - XopoIo Brinonneno 76-90% 3aganuii
«3» - YIOBJIETBOPUTEIHLHO Brinosneno 61-75 % 3aganuii
«2» - HEYJIOBJIETBOPUTEIBHO Brmmonaeno He 6onee 60% 3amanuii

3. [IpumepHbIe TECTOBBIE 3aJAHUS

Bapuanr 1

1. Kakue u3 ceoticme memannos u cniago8 omHoCAmMcs K puzudeckum?

a) TIACTUYHOCTb, TBEPIOCTD;

0) TemnepaTypa IJIaBJICHUS, JIEKTPOIPOBOIHOCTD;

B) CBapUBAEMOCTb, CIIOCOOHOCTH 00pa0aThIBATHCS PEXKYIIUM UHCTPYMEHTOM.

2. Ha kaxom 060pyoosanuu npousgo0sam UCnblmanus Ha pacmsiceHue?

a) pa3pbIBHAs MallIMHA;

0) xomép;

B) npubop bpunems.

3. Kakue napamempul onpedensitom npu UCnblmanuu Mamepuaida Ha ycmaniocms?

a) BpEMEHHOE CONIPOTUBIICHUE PA3PHIBY;

0) mpeen BEIHOCIUBOCTH;

B) yJlapHasi BSI3KOCTb.

4. Vkaosicume memoowi onpedeneHus meépoocmu:

a) TeMIepaTypHOEe BO3/ICHCTBHUE;

0) BIaBIMBaHUE, l1apanaHue, ynpyras oTaaua;

B) pa3pbIB 00pasla.

5.Ymo naszvleaemces kpucmaniuzayueu?

a) PacIoJIOKCHUE aTOMOB B PA3JIMYHBIX IIOCKOCTSIX KPUCTAIMYCCKOW PEIIETKH
C Pa3JIMYHON MJIOTHOCTHIO;

0) HECOBEPIIICHCTBA HA IpaHuUIax 3¢peH U OJIOKOB METAIIJIOB;

B) MIEpEXO0]] METAJUIa U3 KUJKOTO B TBEPAOE COCTOSTHHE.

6. Hazosume xapaxmepnvie 0cOOEHHOCMU MEXAHUYECKOU CMECU.

a) DJIEMEHTHI, BXOJAIIME B COCTaB CIUIaBa, HE PACTBOPUMBI JAPYT B JApPyre B
TBEPJIOM COCTOSTHUH, HE BCTYIMAIOT B XUMHUECKYIO PeaKInio, 00pasysi COeIMHEHHE,

0) oOpazoBaHue OOIIECH KPUCTAIITMIECKON PEIIETKY;

B) TIOJIHASE PACTBOPUMOCTD 3JIEMEHTOB JIPYT B JIpyTeE.

7. Ymo nokaszvieaem nuHUs cOMUOYC OUASPAMMbL COCIMOSAHUSA CRAAB08?

a) DBTEKTUYECKHUE TTPEBPAIIICHHUS;

0) MOSIBJICHUE KUJIKOCTH,

B) KOHEI] KPUCTAJIITU3AINH.

8. Kaxoii uwyeyn Hazvieaemcs benvim?

a. UyryH, B KOTOPOM BECh YTJIEPOJ WUIM YacTh €T0 COJICPKUTCS B BUE Tpaduta
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0. UyryH, B KOTOPOM BECh YIJVIEpOJ HAXOJHUTCS B XHWMHYECKH CBSI3aHHOM
COCTOSTHUM

B. UyryH, B KOTOpOM METaJUINYECKasi OCHOBA COCTOMT U3 (heppura

9. YyayHul - smo dscenesoyenepooucmoie CHIA8bl, OMAUYAIOWUEC O CINATLEU:

a. 0OJIBLINM COZIEpKAHUEM yTIepoa

0. MEHBIINM COJIEP)KAHUEM YTIIEPOAA

B. MEHBIIIUM COJIEP’)KaHUEM BPEIHBIX IPUMECEN

10. Cmpykmypa K06K020 uy2yHa noiyuarom nymem omaiscuea Omaueox u3:

a. ceporo uyrysa (CY)

0. 6enoro uyryna (b4)

B. BBICOKONPOYHOro yyryHa (BY)

Bapuanr 2

1. Kakue u3 ceoticme memanos u cniago8 OMHOCAMCA K MEeXHOJ02UYeCKUM?

a) CBapUBaEMOCTh, KOBKOCTD,

0) croCOOHOCTH TPOTUBOCTOSITH KOPPO3UH,

B) yJIeTbHBIN BeC, KOAPOUIUECHT JTUHEHHOTO pacuIupEeHUS.

2. Ha xaxom obopyodosanuu npogoosm ucnvlmaHnus Ha yOapusii uzeud?

a) MasiTHUKOBBIN KOTED;

0) mpudop Poksenna;

B) pa3pbIBHAs MalllHAa.

3. Kakue napamempui onpedensiiom npu UCnNulmanuyu Mamepuand Ha paspolg?

a) yIapHas BSI3KOCTb;

0) mpeen BBIHOCIUBOCTH;

B) TMpeJIeN TEKY4ECTH, MPees TPOIHOCTH.

4. Ymo nazvlieaemcs meépoocmovio:.

a) CIIOCOOHOCTh MaTepHuaia COMPOTUBIIATHCS BHEAPEHUIO B HETO JAPYroro, osee
TBEPIOIO TEIA;

0) HauMMEHbIIEE HaMpsHKEHUE, TP KOTOpPOM O€3 3aMETHOTO YBEJIWYeHUs
Harpy3KHu MpoJI0JIKAET TeUb 00pasell;

B) HauOoOJIblliee HAMpsHKEHHUE, KOTOPOE€ MOXKET BBIAEPKATh, MaTepuain He
pa3pymiasch.

5. YUmo naszvieaemcs ainomponueu?

a) CHOCOOHOCTh METAUIOB B TBEPAOM COCTOSSHUM HMMETh Pa3IU4yHOE
KPUCTAJUTMYECKOE CTPOCHHUE W CBOWCTBA MPH PA3IMYHBIX TEMIIEPATypax;

0) pocT 3€pEH CTPYKTYPHI;

B) JIMHCWHBIC HECOBEPIIICHCTBA PEIIETKH.

6. Ymo nokasvieaem nuHus TUKEUOYC OUASPAMMbL COCIMOAHUS CNAABO8?

a) BBIJICJICHUE IIEMCHTUTA;

0) HayaI0 KPUCTAJUTU3AIUN TIPH OXJIAXKICHUY;

B) 00pa3oBaHNE MEXaHUYECKOW CMECH.

7.Kak nazviearomcs cniasvl dcene3a ¢ yenepooom ¢ COOepHcAHuem yenepooa 00
2,14%7?

a) cTaJu;

0) deppur;
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B) UYI'YH.
8. Yem wmenvue cmpykmypa aycmeHuma, mem MeHbule NOLYYAIOMCA
MapmeHcuma
a. HOXKKHU
0. UTJIBI
B. Pyuku
9. Kaxue cmanu xnaccuguyupyromcs no HA3HAYeHUro, coCmagy, Koauvecmay,
JlecUpyIowuUx 21eMeHmos u cmpykmype?
a. JlerupoBaHHbI€ cTanu
6. Huskoyrnepoaucteie cranu
B. Bce ctanu

10. Kax maswiearomcs cniagvl dicene3a ¢ yenepoooM C COOepIHcAHUeM yanepood
bonee 2,14%?

a) 4yT'yH;

0) naTyHb;

B) CTallb.

ITAJIOH OTBETOB:
Bapuanr 1

Ne Bompoca 1 2 3 4 5 6 7 8 9 10

OTBeT: 0 a 0 0 B a B B a 0
Bapuanr 2
Ne Bompoca 1 2 3 4 5 6 7 8 9 10
OTBeT: a a 0 B a 0 a 1] a a

CAMOCTOATEJBHASA PABOTA 110 TEME:
O0paboTka MeTAIIOB

1. Onucanue

BreaynuTopHas camocTosATeNbHasg padoTa MO JaHHOMY pa3lieldy BKIIIOYAET
paboTy MO CaMOCTOSITENIbBHOMY H3YYEHHIO OOydYaroluMucCAd psga BOIPOCOB,
BBITIOJTHEHUS JOMAIIHUX 3aJlaHui, TOATOTOBKY K J1abOpaTOpPHO-TIPAKTUUYECKUM
3aHSATHUSM.

Ha camocrosATenbHOE€ UW3y4Y€HHE MPEACTABICHHBIX HUXKE BOIPOCOB U
BBITIOJTHEHUE 3aAaHui oTBoAUTCS 20 MUHYT.

Hist  dopMupoBaHusi pe3yibTaTOB OOyYEHUS HEOOXOIMMO CIeayrolee
00OpYIOBAaHUE: OCHOBHYIO U OONOJHUMENLHYIO TUMepamypy, KOHCHeKm , oopa3ybl
Mamepuanos, UHCMpYKYUOHHbIE. Kapmbl.

2. KpuTepum olleHKH caMOCTOAITE/IbHOI padoThl
5» «OTJIMYHO» - B CAMOCTOSITEILHOM pabOTe J1aH MOJIHBIN, pa3BEePHYTHIA OTBET Ha
MOCTaBJICHHBIC BOMNpPOCHI. M310XkeHUe 3HAaHMI B NUCBMEHHOW (opMe MOJIHOE,
CUCTEMHOE B COOTBETCTBUU C TpeOOBaHUSIMU Y4yeOHON MporpamMmbl. 3HaHUE 00
00BbEKTE AEMOHCTpUpPYETCs] Ha (OHE MOHUMAHUS €r0 B CHUCTEME JTaHHOM HAayKH U
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MEXIUCIUIUIMHAPHBIX  CBA3€d. (OTBET W3J0KEH JINTEPaTypHBIM SI3BIKOM C
VCIIOJIB30BAaHUEM HAyYHON TEPMHUHOJIOTUN

«4» «XOpoLIo» -B CaMOCTOSITENIbHON padOTe aH IMOJIHBIN, pa3BEpHYTHIA OTBET Ha
IIOCTABJICHHBI  BONPOC, IIOKAa3aHO YMEHHE BBIICIUTh CYILIECTBEHHBIE W
HECYLIECTBEHHbIE  MpHU3Haku. [Meromuecs y  oOydaromierocss  3HaHUS
COOTBETCTBYIOT MHHHMAJIBHOMY OOBEMY COAEpKAHHUS NPEIMETHOW MOATOTOBKH.
W3noxxeHue 3HaHUHM B MUCbMEHHOH (hOopMe MOJIHOE, CUCTEMHOE B COOTBETCTBHUHM C
TpeOOBaHUSAMHU Yy4eOHOM mporpaMMbl. Bo3MOXHBI HeCylIeCTBEHHBIE OMIMOKH B
dopmynupoBkax. OTBET IJIOTUYEH, W3JIOXKEH JHMTEPATYpHBIM  SI3BIKOM  C
WCIIOJIb30BaHNEM HAYYHOM TEPMUHOJIOTHH

«3» «YyIOBJICTBOPUTEJBHO» - JaH HEIOCTAaTOYHO IIOJHBIA W HEJOCTATOYHO
pa3BepHyThIM OTBeT. JlomyiieHbl OMMOKH B PACKPHITHU TMOHATHH, yHoTpeOIeHUH
TepMuHOB. OdopMmieHne TpeOyeT MOnpaBoK, KOPPEKIIUH.

«2» «Hey/JAOBJICTBOPUTEJBHO» - JIaH HEIOJIHBIM OTBET, MPEJCTABIAIOMINNA cOO0M
pa3po3HEHHbIE 3HAaHUS [0 TEME BOINPOCA C CYIIECTBEHHBIMU OIIMOKaMU B
onpeneneHusx. W3nokeHne HErpaMoTHO, JAOIYIIEHbl CYIIECTBEHHbIE OIIMOKH.
OTCyTCTBYyeT HWHTEpEC, CTpPEMJICHHE K JI0OpOCOBECTHOMY M Kau€CTBEHHOMY
BBINIOJIHEHHIO YUEOHBIX 3aJaHUil.

3. 3amaHus I CaMOCTOATEIbHOI Pad0ThI
HUnempyryusa:

1. CocTaBUTh KOHCIIEKT 110 TeMe JIumuvé 6 KOKUIb
2.Jl1aliTe onpenesieHue MOHITUIO KOKUIIb:

3.Hcnonp3ys yueOHUK U pUCYHOK, OMTUIINATE TEXHOJIOTHIECKHUH MPOIECC JTUTHS B
KOKWIb.

7
$ /'/;-/‘/'/'F..-'v 2l

3

1 — JIutHukoBas yama; 2 — HuwxHsis mojgoBuHa KOKuJst; 3 — CTepKeHb;

4 — BepxHsis MOJIOBUHA KOKUJIS

PrucyHOk — JIUTBE B KOKWJIb C TOPU3OHTAIIBHON INIOCKOCTBIO pa3bEma

4. Vicnonb3ys y4eOHUK, MPOaHATU3UPYUTE TOCTOMHCTBA U HEJIOCTATKU JIUThS B
KOKWJIb. BBIBOJIBI 3aITUIIIUTE B TETPAIb:
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IMPAKTUYECKOE 3AHSITHE:

1. Onucanue

B xone mnpakTtuueckoro 3aHATHS oOOydaromuecs NTPUOOPETaloT YMEHUS,
NpeayCMOTpPEHHbIE paboyell mporpaMmoil  y4eOHOW  JUCHUIUIMHBI,  y4aTcs
UCIIOJIb30BaTh  (OPMYJIbl, MPUMEHATh  pa3iu4yHble  METOAMKM  pacuera,
aHAJIM3UPOBaTh TMOJYYEHHBbIE pe3yJibTaThl W JeNaTh BbIBOJABI, OMNHPAiCh Ha
TEOPETUUYECKHUE 3HAHUS.

Copep:xaHue, 3Tanbl MPOBEACHUS MPAKTHUECKOTO 3aHATHUS MPEICTABICHBI B
oOsi3aTeTbHOM — MpuioXkeHMHM MeTroauvyeckue YyKa3aHusi 10 TPOBeIEHUIO
NPAKTHYECKUX 3aAHATHIA N0 TUCHUTLTHHE. .

[Ipn olLeHWBAaHWU NPAKTHUECKOTO 3aHATHUS YUYHUTHIBAIOTCA CIIEAYIONINE
KpUTEPHH:

- KQUeCTBO BBITIOJIHEHUS pabOTHI;

- KauecTBO 0(OPMIICHHUSI OTYETa 10 PaboTe;

- KQUe€CTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPHU 3aIIUTE PAOOTHI.

OcHoBHas 11eJ1b MPAKTUIECKOTO 3aHATHS Nel: 03HAKOMUTHCS ¢ YCTPOUCTBOM
npecca bpuness, a Takyke TPUHIIMIIAMEU UCTIBITAHUS METAJLJIOB Ha TBEPIOCTh

Ha mpoBeieHne npakTuueckoro 3aHsATUsL OTBOAUTCS 90 MUHYT.

Jis  GopMupoBaHUs  pe3ylbTaTOB  OOYy4YEHHMs HEOOXOAMMO  CIEAylollee
00OpYZIOBaHUE. OCHOBHAsL Jaumepamypd, KOHCHeKm, UHCMPYKYUOHHble Kapmbl,
.npecc bpunenns, mepuas ayna, wmaHeeHYupKyIb, Memaiiuyeckue oopasybl,
wiughosanvhas bymaza.

2. Kputepuu olleHKH MPAKTHYECKOT0 3aHSITHS

5» «OTJMYHO» -CaMOCTOSITEIBHO ¥  MPaBWIBHO  peUIml  y4eOHOo-
npoecCHOHANBPHYIO 3a/1ady WU 3aJlaHue, YBEPEHHO, JIOTUYHO, MTOCIIE0BATEIHLHO H
apTyMEHTHPOBAHO H3JIarajl CBOE pEIICHHEe, HWCIONIb3Yys TOHATHSA, CChUIAsACh Ha
HOPMAaTUBHO-TIPABOBYIO 0a3y.

«4» «XopomIo» -CaMOCTOSITEIFHO U B OCHOBHOM MPABHJIBHO PEIIUi y4eOHO-
npodecCHOHANBbHYIO 3a7a4y WK 3aJaHie, YBEPEHHO, JIOTHYHO, TTOCIIEIOBATEIHHO U
apryMEHTUPOBAHHO U3JIarajl CBO€ PEIICHUE, UCTIONb3YsI TTOHSITHSL.

«3»  «yIOBJETBOPUTEJIbHO» - B  OCHOBHOM  pemimi  y4eOHO-
npoecCHOHANBbHYIO 3a/layy WU 3aJaHue, JOMYCTHJI HECYIIeCTBEHHBIC OIIMOKH,
cj1abo apryMEeHTHpOBaJl CBOE PEIICHHE, UCTIOb3YsI B OCHOBHOM MOHSTHSL.

«2» «HEYIOBJIETBOPUTEJIBLHO» - HE pelui y4eOHO-MPodheCCHOHATBHYIO
3a/lauy WM 3aJlaHue.

3. [IpumepHbIe 3a1aHusA

Tema: OnpenesieHne TBEPAOCTH METAJIOB

Cooeporcanue 3auamusi:

1. U3ydnuTh METOIMKY OTIPEAETICHHUS TBEPJOCTH METAIIJIOB.

2. 3apucoBaTb OCHOBHBIE MPUOOPHI M METOIUKHU OINpPEACNICHUS TBEPIOCTU C
MOSICHUTEIHHBIMU PACIT(POBKAMHU.

3. IIpousBecTu pacyer TBEPAOCTH U OMPEASTUTh MAPKy METaJljla 10 CIPAaBOYHOU
TaOJIHIIBI.

4. Caenatb OCHOBHBIEC BBIBOJIBI ITO paboTe.
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JIABOPATOPHOE 3AHSATUE
1. Onucanue
B xonme naGopaTopHoro 3aHsTHsi OOydarolIHecss MPUOOPETalOT YMEHUS,
NpeayCMOTpPEHHbIE paboyell mporpaMmoil  y4eOHOW  JUCHUIUIMHBI,  y4aTcs
CaMOCTOATENIbHO paboTaTh C JIaDOpaTOpPHBIM  OOOPYJOBaHUEM, MPOBOAUTH
AKCIIEPUMEHTHI, aHAJIMU3UPOBATH TOJYUYECHHbIE PE3YNIbTAaThl, W JEJNaThb BBIBOJBI,
MOATBEPKIATh TEOPETUUECKUE TTOIOKEHUS JTa00PATOPHBIM SKCIIEPUMEHTOM.
ConeprxaHue, dTarbl TPOBEICHUSI JTA0OPATOPHOTO 3aHSITHS MIPEICTABIICHEI B B
00s3aTEIPHOM  MPWJIOKEHUU: MeToauvyecKne YKa3aHusl 10 TPOBeIEHUI0
JIA0OPATOPHBIX 3aHATHIA N0 TUCUHUILIUHE. .
[Ipu oueHuBaHuM JaOOPATOPHOTO 3aHSATUSI YUUTHIBAIOTCS CJEIYIOIIUE
KpUTEPHH:
- KQ4E€CTBO BBITIOJIHCHUS PAOOTHI;
- KauecTBO 0(OPMIICHHUSI OTYETa 10 PaboTe;
- KQUe€CTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPHU 3aIIUTE PAOOTHI.
OcHoBHas 11e71b J1abopatopHoro 3ausaTus Nel Mzyuums u nayuumoca
AHAIUZUPOBANb OUACPAMMY COCMOSHUSL HCee30)21epOOUCMbIX CNIABO8.
Paccmompems npespawenus, npoucxoosawue 8 sxcene3oyeiepooucmsix Cniasax npu
MeONeHHOM OXNANCOeHUU U Hazpeae.
Ha nmpoBenenue nabopaTopHOro 3aHsATHS OTBOAUTCA 90 MUHYT.
Jlnst popMupoBaHus pe3ysIbTaToB 00y4eHUsI HEOOXOIUMO CIENYIOLIEe
o0opyioBaHue: 1abopamopHoe 060pyoosanue, UHCMPYKYUOHHbLE KAPMbL.
Juaepamma cocmosanus cucmemst Fe — Fe3C. Tabauybr mMuxpocmpykmyp
Jrcenes0y2nepooUCmsix Cniagos.
2. KpuTepuu oneHKH JJa0OPaTOPHOTO 3aHITHS
«5»  «OTJIHYHO»  -CaMOCTOSTENIPHO W TPaBWIBHO  penmur  y4eOHO-
npodecCHOHaNbHYIO 3a7a4y WX 3aJaHue, YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIHHO U
apryMEHTUPOBAHHO M3JIarall CBOE pEIICHUE, WCIONb3ys MOHATHS, CChUIAsICh Ha
HOPMAaTUBHO-TIPABOBYIO 0a3y.
«4» «XOpommIo» -CaMOCTOSITEIbHO M B OCHOBHOM TNPABWJIBHO PEIINI y4eOHO-
npodecCHOHaNBbHYIO 3a7a4y WK 3aJaHie, YBEPEHHO, JIOTHYHO, TTOCIIEIOBATEIHHO U
apryMEHTUPOBAHHO U3JIarajl CBO€ PEIICHUE, UCTIONb3Ysl TTOHSTHSL.
«3» «yI0BJIETBOPUTEJIBHO» - B OCHOBHOM pelni y4eOHO-MPOo(heCCHOHATBHYIO
3a/1a4y WIH 3aJIaHue, JOMYCTHJI HECYIIECTBEHHBIE OIMOKH, CJ1ab0 apryMeHTHPOBA
CBOE pEIlIeHUE, UCTIONb3Ysl B OCHOBHOM TOHSITHS.
«2» «HEYI0BJIETBOPUTEJIBLHO» - HE PEIIWI y4eOHO-MPO(ECCHOHATBHYIO 3adauy
WM 3aJaHHeE.
3. [IpumepHoe 3a1aHNe
Jlabopamoproe 3anamus Nel UcciaenoBanue IuarpaMmbl COCTOSTHUS
JKeJIe30yTITHPO/CTHIX CILUIABOB
Cooepoicanue 3anamust’
1. W3yuuTh nuarpaMmy COCTOSIHUS (PUCYHOK ).
2. l[IpuBectu pacmmppOBKHN OCHOBHBIX €€ TOYEK.
3. TIlepeuncnuTh OCHOBHBIE (a3bl CIJlaBa W TPUBECTH HX KPATKYIO
XapaKTEPUCTHKY.
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4, CI[CJ'IaTb OCHOBHBIC BBIBOJbI ITIO pa60Te U TIOATrOTOBUTL YCTHBIC OTBCTBI Ha
KOHTPOJIBHBEIC BOITPOCEHI.

PA3JIEJI 2. QJIEKTPOTEXHUYECKHUE MATEPHUAJIBI

YCTHBIM OITPOCIIO PA3JIEITY
1. Onucanne

VY CTHBIN OMTPOC MTPOBOJUTCS C LETBIO KOHTPOJISI YCBOCHHBIX YMEHHM U 3HAHUI
U TOCJICNYIONIETO aHajdu3a TUMHUYHBIX OIIMOOK U 3aTPyJHEHUM OO0ydaronuxcs B
KOHIIE U3yUYEHUS pa3ieia/TeMBbl.

Ha nposenenue onpoca orsoaurcs 15 - 30 MUHYT.

[Ipu paGore 0OydaromuUicsS MOXKET HMCIOIb30BaTh CICIYIONIUE WCTOYHHKU:
OCHOBHYI0 U OONOTHUMENLHYIO TUMEpamypy, KOHCHeKm , 06pa3ybl Mamepuaios,.

2. KpuTepum oleHKH YCTHBIX OTBETOB

OneHka «5» «OTJMYHO» - CTYJCHT IMOKa3bIBa€T MOJIHbIE W TIIyOOKHE 3HAHUS
MpOrpaMMHOr0  MaTepuana, JOTMYHO MW  apryMEHTHPOBAHO OTBEYaeT Ha
MOCTABJICHHBI BOIIPOC, a TAKXKE JOMOJHUTEIbHBIE BOIIPOCHI, TOKA3bIBAET BHICOKUI
YPOBEHb TEOPETUYECKUX 3HAHUM.

OneHka «4» «X0pouo» - CTYJEHT MOKa3bIBa€T rIyOOKHUE 3HAHUS MPOTPAMMHOTO
Marepualia, F[paMOTHO €r0 U3JIaraeT, JOCTATOYHO MOJHO OTBEYAET Ha MOCTABICHHBIN
BOIIPOC U JOTOJHUTEIIbHBIE BOMPOCHI, yMENI0 (GOpMYJIHUPYET BBIBOJIBI. B ToXe Bpems
MIPU OTBETE JOMYCKAET HECYIIECTBEHHBIE OTPEITHOCTH.

Ouenka «3» «yIOBJIETBOPUTEJIbHO» - CTYJICHT MOKa3bIBACT JI0CTATOYHBIE, HO
HE TJIyOOKHE 3HAHUS MPOrPAMMHOI0 MaTepuala; pu OTBETE HE JOMYCKaeT TPyOhIX
OmMMUOOK WJIM MNPOTUBOPEUUNA, OAHAKO B (POPMYJIHUPOBAHUM OTBETA OTCYTCTBYET
JIOJDKHAST CBSI3b MEXKIY aHAJIM30M, apryMeHTalued W BbiBojgamu. J[Jis mosydeHus
MPaBUJILHOTO OTBETA TPEOYETCs YTOUHSIOIINE BOIIPOCHI.

Ouenka «2»  «HeEyHOBJIETBOPUTEJIBHO» - JaH  HEMNOJHBIA  OTBET,
MPEACTABIAIONINN  cO00M  pa3po3HEHHBIE 3HAHUS IO TeMe BOMpoca C
CYIIECTBEHHBIMH OITHOKaMHU.

3. . IlpumepHbIe BONPOCHI
[Tomumepsl, UX MOJIyYEHHUE U XapaKTEPHBIE CBOWCTBA.

[InacTMaccel, UX COCTaB, OCHOBHbBIE BUJIbI U IPUMEHEHHUE.

Uro Takoe nonumepusanus’.

YTto Takoe MOJMKOHACHCAIIHS?

TpeboBaHus K MOJIUMEPU3ALMOHHBIM IJIACTMACCAM.

TpeboBaHus, MPEaBABIIEMbIC K TOTMKOHIEHCAIIMOHHBIM TIACTMACCaM.

S e o

TECTBI I10O TEME:
IIpoBoaHMKOBBIE, TOJIYNIPOBOJHUKOBbIC, AUIIEKTPUYECKHE H
MarHMTHbIE MAaTePHAJIbI
1. Onucanue
TecTbl MPOBOIATCS € LEJIBI0 KOHTPOJISI YCBOCHHBIX YMEHUW, 3HAHUU U
NOCHEAYIOUIEr0 aHalM3a TUMWYHBIX OMIMOOK  (3aTpyAHEHMI) oOydarolmuxcs B
KOHIIE U3yUYEHUS pa3Jieia/TeMBbl.

19



Ha Beinonnenue tecta orBoauTCs 15 MUHYT.
[Ipu pabore oOyuaromuiicss MOKET HCHOJb30BATh CIEAYIOUE UCTOYHUKU:
OCHOBHYIO U OONOJHUMETILHYIO TUMEePamypy, KOHCNeKm
KpuTtepun o11eHKH TeCTHPOBAHMA:

OrneHka

«5» - OTIIMYHO [TpaBmibHO 1aHO 8 U GosIee OTBETOB
«4» - xopouio [IpaBmiibHO 1aHO OT 7 10 6 OTBETOB
«3» - yI0BJIETBOPUTEILHO ITpaBuIBHO 1aHO 5 OTBETOB

«2» - HEYJOBJIETBOPUTEIHHO IIpaBUIIBHO 1aHO MEHEE 5 OTBETOB

2. TecTOBBIE 3aJaHUSA
Bapuanr 1
1. Mamepuanamu 01151 u3015YyUU MOKONPOBOOAWUX YACMEl ABNAIOMCA. ..
1. momynpoBOIHUKHM
2. IPOBOJHUKHU
3. MarHuTHbBIC
4. IUPNEKTPUKH
2. Ilpu ynxanuzayuu Kayyyko8 Ucnoab3yemcs...
1. men
2. cepa
3. KaOJIuH
4. caxa
3. Bvicokum yoenvrvim snexmpuyeckum conpomueienuem oonaoarom...
1. nuaneKkTpuKu
2. IOYTIPOBOAHUKHU
3. IPOBOJHUKHU
4. qucThlie METaIbI
4.Onekmpuueckas xapakmepucmuxa, no3goaanwds onpedeiums CnocoOHOCHb
OURIEKMPUKA 00PA308b18AMb INEKMPUUECKVIO eMKOCb.
1. monsipHas UOHU3ALIHUS,
2. DICKTPOHHAS TOJISIPU3AIINS,
3. JUAJICKTpUYECKas MTPOHUIIAEMOCTb;
4, TaHTEHC yrila JUIJICKTPUUSCKUX TOTEPb.
5. Umobwvl oyenumsv cmenensb 31eKmMponpoBOOHOCMU MAMeEPUALd, NPUXoOUmvcs
onpeoensimn.
1. yaenpHYIO AIEKTPUUECKYIO TPOBOIUMOCTS;
2. yIeITbHOE IJICKTPUUECKOE COIMPOTUBIICHHE;
3. DIJIEKTPUYECKYIO MPOYHOCTB;
4. Bce MEePEeUrCIICHHbIC XapaKTEPUCTUKHU.
6. Mamepuanvl, y KOMOpPbIX 6 HOPMANBHBLIX YCIOBUAX IINEKMPONPOBOOHOCHIb
omcymcmeyem:
1. TIpoBOJHUKOBBIE MaTEPHUATIBI
2. JIudnekTpudeckre MaTepuabl
3. TlonynmpoBOAHUKOBBIC MaTEPHUAIIBI
4. MarHuTHble MaTepuabl
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7. Omu mamepuanvt 061a0ar0m cnOCOOHOCMbIO NPOBOOUNMDb INEKMPUYECKUL MOK
U Xapaxkmepu3yomcs MaaviM YOelbHbIM CONPOMUBTIEHUEM.:

1. TIpoBOJHUKOBBIE MAaTEpUAIIBI

2. JlupnexTpuueckue MaTepHualibl

3. TloaynpoBOAHUKOBBIE MATEpUATIBI

4, MaranuTHbie MaTepuaibl

8. Omo mamepuanvi, kKomopwvie noo oeilcmeuem GHeulHe20 MA2HUMHO20 NOJis
CNOCOOHbBL HAMACHUYUBAMbCAL:

1. TIpoBOJHUKOBBIC MaTEpPHAIIBI

2. JludnexTpuuecKue MaTepuabl

3. ITlomynmpoBOAHUKOBBIE MaTEpPUAIIBI

4. MarnuTtHbIE MaTepraIbl

9.9mo mamepuanvl ¢ 31eKMPOHHOU NPOBOOUMOCHIBLIO, KOMOPbIE NO YOETbHOMY
9NeKMPUUEeCKOMY CONPOMUBTIEHUIO NPU HOPMAIbHOU memMnepamype 3aHUMarm
NPOMENCYMOYHOE NONOAHCEHUE MEAHCOY NPOBOOHUKAMU U OUINEKMPUKAMU.

1. TIpoBOJHUKOBBIE MAaTE€pPUAIIBI

2. JlupnexTpudeckue MaTepHualibl

3. TlomynpoBOAHUKOBBIE MaTEPUAIIBI

4, MarHuTHble MaTepUabl
10. K «xakou epynne 31eKMPOMEXHUYECKUX MAMepuailo8 OMHOCUMCAL:
noaucmepon

1. JudnekTpuyecKue MaTepHuabl

2. IIpoBOogHMKOBBIE MaTEpHUAIIBI

3. ITlomympoBOAHUKOBBIE MaTEPUAITBI
4. MarHuTtHble MaTEpHUAIIbI

Bapuanr 2

1. Kakoii epynne xapakxmepucmux coOmeemcmeyiom cieoyloujue C80UCmea.:
yoenvHoe JlleKmpuyeckoe Cconpomuenenue, OUdNeKmpuyecKas HnpoHUYAemocno,
9N1eKmpU4ecKas npoYHOCMb

1. TemnioBBIE XapaKTEPUCTUKHU

2. (PU3UKO-XUMUYECKUE XaPAKTEPUCTUKHU

3. DIEKTPUYECKUE XaPAKTEPUCTUKHU

4. MexaHUYECKHEe XapaKTePUCTUKU

2. Kakou epynne xapaxmepucmuk coomeemcmeyrom ciedyowue ceoucmasa
memnepamypa NIAGNeHUs, MmemMnepamypa pasmaS4eHusl, HaAspesoCmouKOCHb,
X0J1000CMOUKOCTb, MEMNEPAMypa 6CNbIUKU NAPOS.

1. TermyioBBIC XapaKTEPUCTUKU

2. (PU3UKO-XMMUYECKUE XaPAKTEPUCTUKHU

3. DIEKTPUYECKUEC XaPAKTEPUCTUKHU

4. MeXaHMYECKHE XapaKTePUCTUKH

3. Mamepuan, uz Komopo2o u320magIueaom U30IaYUIo NPoBOO08 U  Kabenell

1. TONMMBUHUIXJIOPHU/I

2. TpsKa

3. dopmanbaeTHIHAS CMOIA
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XpoM
. Dlekmpuieckue c80UCMEa MAmMepuailos XapaKmepusyomcs:
MarHUTHOM MPOHUIIAEMOCTHIO;
. YIEIbHOW MPOBOJUMOCTHIO;
. IUDJIEKTPUYECKON MPOHUIIAEMOCTBIO.
. OKTAHOBOE YHUCJIO
. K nonynposoonuxoevim omnocam mamepuanst, Komopbwie:
MIPOBOJISAT TOK B 3aBUCUMOCTH OT BHEIITHUX YCJIOBUI
MIPOBOJISAT TOK TIPH JIFOOBIX YCIIOBHSIX
HE TIPOBOIAT IEKTPUUECKHUI TOK MPH JTFOOBIX YCITOBUIX
Kakxue u3 nepeuucinenuvix mamepuanog OmMHOCAMCA K OUIIEKMPUYECKUM
mamepuanam?
1. dapdop, reTuHaKC, CTEKIIO
2. apro, miasMa, TpaHcpopMaTOpPHOE MACIIO
3. peswuHa, azot, pactBop NaNO3
7. Husnexmpuyeckuii mamepuan, npou3eo0uUMbslii Ha 0CHO8e Oymazu
1. oprcrexio
2. COBTOI
3. reTUHAKC
8. Cummemuyeckuil mamepuan, u3 KOMOPO20 U32OMABGIUBAIOM  U3OJAYUIO
npoeooos u kabeneu
1. Ourym
2. IOMUXJIOPBUHUT
3. popmanpreruHas cMosa
9. /lusnekmpuueckuii Mmamepua, NPouU3B00UMbLU HA OCHOBE KAYUYKa
1. >060HUT
2. TETHUHAKC
3. OprCcTEeKIIo
10.9mu mamepuanvl 061a0ar0M CNOCOOHOCMBIO NPOBOOUMDB INEKMPUUECKULL MOK
U XapaKxmepuyomces MaiblM YOeIbHbIM CONPOMUBLEHUECM.:
1. TIpoBOJHUKOBBIC MaTEpPUAIBI
2. JlupnexTpudeckue MaTepHualibl
3. TlomynpoBOAHUKOBBIE MATEPUATIBI

QWNP LR ONE A

ITAJIOH OTBETOB:

Bapuanr 1
Ne Bompoca 1 2 3 4 5 6 7 8 9 10
Ortser: 4 2 1 3 2 2 1 4 3 1

Bapuanr 2
Ne Bonpoca 1 2 3 4 5 6 7 8 9 10

OrTBer: 3 1 2 2 1 1 3 2 1 1
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PA3JIEJI 3. SKUIIMPOBOYHBIE MATEPHUAJIBI

CAMOCTOATEJIbBHAA PABOTA T10 PA3AEITY

1. Onucanue

BreaynutopHasi camocTosTeNbHasg paboTa MO JTaHHOMY pa3feily BKIIOYaeT
paboTy 1O CaMOCTOSITEIBHOMY HW3YYEHHUIO OOYyYarollMMHUCA psga BOIPOCOB,
BBITIOJIHEHUS JIOMAIIHUX 33JaHui, MOATOTOBKY K JIa0OPAaTOPHO-MPAKTHUYECKUM
3aHSTHUSIM.

Ha camocrosaTensHOe u3y4deHHE NPEACTABICHHBIX HWXKE BOIPOCOB U
BBITIOJTHCHUE 3a1aHuid OTBOAUTCS 30 MUHYT.

Hnsa  dopmupoBaHus pe3ynbTaToB 0OydeHHs HEOOXOIUMO CIEAyIolIee
000pYyIOBAaHUE: OCHOBHYIO U OONOJIHUMENLHYIO TUMepamypy, KOHCHeKm , oopa3ybl
Mamepuanos, UHCMpYKYUOHHble. Kapmbl.

2. Kputepum ouleHKM caMOCTOSITEILHON padoThl

5» «OTJMYHO» -B CAMOCTOSITEILHOM pabOTe JaH MOJHBIN, pa3BEPHYTHIN OTBET Ha
NOCTaBJICHHbIE BOMpOCHl. M3l0keHHWe 3HaHUI B NUCBMEHHOW (opMme IMOJHOE,
CUCTEMHOE B COOTBETCTBUHU C TpeOOBaHMAMM Y4eOHOH mporpammbl. 3HaHHE 00
00BEKTE JEMOHCTpUPYETCS HAa (pOHE MOHMMAHUS €ro B CUCTEME JAaHHOW HAyKU U
MEXKIUCIUIUIMHAPHBIX CBA3€d. OTBET UBJIOKEH JIMTEPATYPHBIM SI3BIKOM €
WCIIOJIb30BAaHUEM HAy4YHOU TEPMHUHOJOTHH «4» «XOPOII0» -B CAMOCTOSATEIbHOU
paboTe JaH MOJIHBIMA, pa3BEPHYTHI OTBET HAa IOCTABJICHHBIA BOIPOC, MOKA3aHO
YMEHHE BBIJICIUTH CYIIECTBEHHBIC U HECYIIECTBEHHbIC NPU3HAKU. MMmerommecs y
OoOy4Yaromierocss 3HAHHWS COOTBETCTBYIOT MHHHMAJIBHOMY OOBEMY COJEPKAHMS
MpeAMETHOM MOAroTOBKU. M310XKeHUE 3HAHUW B THUCbMEHHOU (opMe MoJHoe,
CUCTEMHOE B COOTBETCTBUM C TpeOOBaHUSAMM Y4YEOHOW MporpamMmbl. Bo3MOXKHBI
HECYIIECTBEHHbIE OIMOKM B QopMynupoBkax. OTBET JIOTMYEH, W3JI0XKEH
JUTEPATYPHBIM SI3bIKOM C UCIOJIb30BAHUEM HAYYHOU TEPMHUHOJIOTUU

«3» «yIOBJETBOPUTEJBbHO» - JaH HEIOCTATOYHO IMOJHBIA M HEJOCTATOYHO
pa3BepHyThI OTBET. J[omyllieHbl OMMUOKU B PACKPBITUM TOHATHUM, YHNOTPEOICHUH
tepmMuHOB. OdopmiieHre TpeOyeT MOMpaBOK, KOPPEKIIUH.

«2» «HeyJA0BJIEeTBOPUTEJIbHO» - JIaH HETIOJIHBIM OTBET, MPEACTABIISIONINI OO0
pa3po3HEHHbIE 3HAHMS TI0 TEME BOMPOCAa C CYIIECTBEHHHIMU OIIMOKaMU B
onpeneneHusx. W3noxkeHne HErpaMoTHO, JAOIYIIEHbI CYIIECTBEHHbIE OIIMOKH.
OTCcyTCTBYET HWHTEpEC, CTPEMIICHHE K J0OpPOCOBECTHOMY M KayECTBEHHOMY
BBITIOJTHEHUIO YUYE€OHBIX 3aJJaHUM.

3. 3amaHus IS CAMOCTOSITEIbHOI padoThI

1 Co3znanue npe3entanuii «lIpuMeHeHue TOMIMBa Ha TOABMYKHOM COCTaBe
YKEJIE3HBIX JOPOI»

2 BblNoNHEHWE UHIMBUIYAIBHOTO 33aHUS IO CPABHUTEILHOMY aHAIU3Y
Pa3HbIX BUJIOB TOILIMBA.

3 Brimonnaenne pedepaToB WM MOATOTOBKA MPE3SHTAIIUN 110 TEMaM:
«Ha3nauenue 1 BUJIbI )KUAKUX CMAa30YHbIX MaTepuanoBy, «[I[pumenenue
CMa304YHbIX MaTE€pPUAJIOB Ha MOABUKHOM COCTABE JKEJIE3HBIX JIOPOT»
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TECTBI I1O PA3JIEJTY
1. Onucanmue

TecTsl TPOBOJATCS C IEJIBbIO KOHTPOJIS YCBOCHHBIX YMCHHM, 3HAHWH W
MOCIEAYIOMIETO aHalli3a THUIWYHBIX OIIMOOK  (3aTpydHCHHM) OOYyYaroIIMXCs B
KOHIIC U3YUYCHUS pa3zcia.

Ha BeimostHeHne tecta otBoautes 10 MUHYT.

[Ipu paGore 0OydaromMicS MOXKET HMCIOJIb30BaTh CICAYIONINE HCTOYHUKU:
OCHOBHYIO U OONOJHUMENLHYIO TUMEPAmypy, KOHCNEeKMm

2. Kputepum oneHku

Onenka Kosn4ecTBO BEpHBIX 0TBETOB
«5» - OTIINYHO Brmommeno 91-100 % 3apanwmit
«4» - X0OpoI110 Brimoaaeno 76-90% 3aganuit
«3» - yAOBJIETBOPUTEIHHO Brimoasaeno 61-75 % 3aganuit
«2» - HEYJIOBJIETBOPUTEIBHO Brimoniaeno gHe 6osiee 60% 3aganuii

3. TecToBbI€ 3a1aHUs

Bapuanr 1.

1. CMma3ouHble MaTepUAIIbI IPEJOXPAHSIOT JETAIHN OT U3JUIITHETO U3HOCA.

2. KadecTBeHHOE CMa3bIBAIOIIEE BEHIECTBO HMMEET XOPOUIYK) XHWMHYECKYIO

YCTOﬁqHBOCTB — BCTYINACT B XHUMHUYCCKHUC PCAKIHUH C JIPYIHMH BCHICCTBAMH H
MaTcpuajiaMu.
3. TeMHepaTypa BCIIBIIIIKH OIIpCACIIACT HaJIN4uc B KNIKOCTHU

BOCIUIaMEHSOIIUXCsl 100aBOK. YeM OHa HUKEe — TE€M OHO MEHEE OIIaCHO

4. Cma3zku 00najfaroT emé HECKOJbKMMM IPEUMYIIECTBAMU NEpe] MaciaMu U
JPYTMMH CMa30YHBIMH JKUAKOCTAMU — 3TO U HE3aBUCUMOCTb HUX CBOMICTB OT
TEMIEPATYpbl, OHU HE TEPSIOT CIIOCOOHOCTh CMa3bIBaTh, Ja)Ke MPHU MOMAJaHUU Ha
HUX BOJIBI.

5. K cMa3ouHbIM MaTepuataM OTHOCATCS TOJBKO Maca.

6. BA3kocTh X0poIIero mMacia ¢ i3MEHEHHUEM TeMITepaTypbl HE H3MEHSIETCS.

7. TemnepaTypoil 3acTbIBaHUSI Ha3bIBaeTCS TEMIIEpaTypa, MpPH KOTOPOH Macio
MOJIBEPTaeTCsl KOPPO3UU W CTAHOBHUTCS HEMIPUTOMHBIM JIJISl HCTIOH30BAHHUSL.

8. Cma3ku oOmiero HasHaueHUs pabOTOCMOCOOHBI BO BCEX y37axX TPEHHUS B
ycnoBusix Kpaitnero CeBepa u ApKTHKH.

9. lnst perynupoBaHus CTPYKTYPhl M YIy4IICHHUS (PYHKIIMOHAIBHBIX CBOWCTB B
CMa3KH BBOJSAT BOJLY.

10. Unnexcom o6o3HavaroTcsi mactudHble cMmasku JKPO — st y3moB TpeHus
JOKOMOTHBOB.

Bapuanr 2.

1. Cmazka ropaszno sdekTuBHee, YeM CMa304YHbIC >KUJKOCTH, TaK KaK CIYKHUT
OHa TOpa3zo AOJbIIE, M PACXOAYETCS IPU STOM HAMHOTO MEHBbIIIE.

2. CMa3ouHbIe CPEICTBA HE 3alUINAI0T METAIIMYECKHE MTOBEPXHOCTH OT M3HOCA
U pa3pylIcHUsI.
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3. KadecTBeHHOE CMa3bIBalOIEE BEIIECTBO HE BCErJa COXPAHSAET CBOIO
CTaOMIBHOCTh — O0pa3yeT NEeHY, OCAAKU, UCTIapsAETCs U T.[.

4. KayecTBEHHOE CMa3bIBAIOLIECE BEUIECTBO HE MPEIACTABISAET YTPO3bl 3J0POBBIO
4eJI0BEKa, HE TOKCUYHO.

5. I 3MMHUEX U JIETHUX Macell TeMIepaTypa 3aCThIBaHUS OJIMHAKOBA.

6. CMa3ouHble MaTepraibl NOJy4YaloT B IPOLECCE NEPEpPadOTKU HEPTH.

7.B 3aBUCUMOCTM OT HPUMEHEHMs] CMa3Kuh JEJIAT Ha 2 TpyNIbl: OOILEro
Ha3HA4YEHUs U CIIEIUATU3UPOBAHHBIE.

8. 3aryctuTenp He OKa3bIBAET OIPEIEIISAIOLIEE BIUSHUE HA CTPYKTYPY CMa3Ku

9.1lpu moMoOIIM UHAEKCA BSI3KOCTH MOXKHO OXapaKTEpU30BaTh BS3KOCTHO-
TEMIIEpaTypHbIE CBOMCTBAa (3aBUCUMOCTb HW3MEHEHHUS BS3KOCTH CMAa3KH OT
U3MEHEHUs paboueil TeMrepaTyphl).

10. IInacTrnuHbIlE CMa3KKU NPEIHA3HAYEHBI JUIS IPUMEHEHUS B y3/1aX TPEHHUs, TIe
MacJio HE yIep>KUBAETCs WM HEBO3MOXXHO OOECIEUNUTh HEMPEPHIBHOE MONOJHEHUE
€ro 3araca.

Kurou T Tecty

B-1 B-2
1 + +
2 - HE BCTYIaeT -, 3alUIIAI0T
3 + - Bceria, He o0pasyer
4 + +
5 - ele U IUIACTUYHBIE CMa3KU - JUI1 3MMHHMX 3HAQUHATEIBHO HIDKE, YEM IS
JIETHUX
6 -, MEHSETCS +
7 -, 9TO IpeJIes MPOYHOCTH -, €Ill€ MHOT'OIIEJIEBBIE
8 -, MOPO30CTOHKHE CMa3KH -, OKa3bIBAeT
9 -, 100aBKH +
10 + +

PA3JIEJI 4. TIOJIMMEPHBIE MATEPUAJIbBI

YCTHBIN OITPOCIIO PA3JIENTY
1. Onucanue

Y CTHBIN OIPOC MPOBOAMUTCS C LIEJIBIO KOHTPOJISI YCBOCHHBIX YMEHHUI U 3HAHUI
Y TOCJENYIOLWEro aHajlin3a TUINUYHBIX OMIMOOK M 3aTpyIHEHMH, OOydarommxcs B
KOHIIE U3YYEHUS pa3zena.

Ha nposenenune onpoca orsoaurcs 15 - 30 MUHYT.

[Ipu pabore oOyyaromuiics MOKET HCHOJb30BATh CIEAYIOIIUE HCTOYHUKU:
OCHOBHY'I0 U OONOTHUMENbHYIO TUMEPAmMYpPy, KOHCHEKM , 06pa3ybl Mamepuaios,

2. Kputepum oueHKH YCTHBIX OTBETOB
Onenka «5» «OTJIMYHO» - CTYACHT IOKa3bIBA€T MOJHBbIE U TIyOOKWE 3HAHUS
IpPOrpaMMHOr0  Marepuana, JOICMYHO M  apryMEHTUPOBAaHO OTBEYAE€T Ha
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MOCTABJIEHHBIM BOMPOC, 4 TAK)KE JIOMOJHUTEIBHBIE BOIPOCHI, TOKA3bIBAET BHICOKUI
YPOBEHb TEOPETUUECKUX 3HAHMIA.

Ouenka «4» «X0pomio» - CTYJICHT IOKa3bIBaeT ITyOOKHE 3HAHUS MPOTPAMMHOTO
MaTepuasa, rpaMOTHO €ro U3JIaraeT, JOCTATOYHO MOJHO OTBEYAET Ha MTOCTABJICHHBIN
BOIIPOC U JIOTIOJIHUTENIbHBIE BOMPOCHI, yMeI0 (GOpMyJIUPYET BBIBOJIbI. B ToXe Bpems
IIpY OTBETE JOMYCKAET HECYIIECTBEHHBIE NTOTPEITHOCTH.

Ounenka «3» «yA0BJETBOPHUTEJIBLHO» - CTYJICHT MOKAa3bIBACT JOCTATOYHbIC, HO HE
MIyOOKHE 3HaHUWS MPOTPAMMHOTO MaTepuaia; MpH OTBETE HE JOMYCKAeT TPyObIX
OIMMMOOK WM TMPOTHUBOPEUYWH, OIHAKO B (POPMYyIUpPOBAHWUU OTBETA OTCYTCTBYET
JIOJDKHAsT CBSI3b MEXKJly aHAJIM30M, apTyMEHTAalMEd W BbIBOJAMH. {1 momydeHust
MPaBUJIBHOTO OTBETA TPEOYETCS] YTOUHSAIONIUE BOIIPOCHI.

Onenka «2»  «HeEYAOBJIETBOPUTEJIBHO» - [aH  HEMNOJHBIA  OTBET,
MPEACTAaBIAIONMNA  CcO00M  pa3po3HEHHBbIE 3HAHUSA MO TEME BOMOpoOca C
CYIIIECTBEHHBIMH OIIMOKaMHU.

3. [IpumepHbBIe BONPOCHI

1.ITonumepsl 1 UX MOJIyYEHHUE.

2. Il;macTMacchl M BX COCTaB.

3. IlepeyncinuTh OCHOBHBIE BHBI IIACTMAcc O3 HAINOJIHUTENS, MOSCHUTh HUX
OCHOBHBI€ CBOWCTBA U PUMEHEHHUE.

4. Marepuaiibl Ha OCHOBE NOJIMMEPOB. [IprMeHeHre MOJMMEPHBIX MaTepHAIIOB
HA MOJIBUYKHOM COCTABE JKEJIE3HBIX JOPOT

TECTBI 110 PA3JIEJTY

1. Onucanue

TecTbl OpPOBOJATCS C 1EJIbIO KOHTPOJISI YCBOCHHBIX YMEHUW, 3HAHUU U
MOCIEAYIOMIETO aHallM3a THUIWYHBIX OMIMOOK  (3aTpydHCHHM) OOYyYaroIIMXCs B
KOHIIC M3YYCHUS Pa3Jieiia/TeMBI.

Ha BeImosHeHue Tecta OTBOAUTCS 15 MUHYT.

[Ipu pabore oOyuaromuiics MOXKET HCIOJIB30BaTh CIEAYIONME UCTOYHUKU:
KOHCNneKm

2. Kpurepuu oneHKH

Onenka KosnuyecTBO BEepHBIX 0TBETOB
«5» - oTIIMYHO Brimoanaeno 91-100 % 3aganuin
«4» - X0po11I0 Brimonneno 76-90% 3ananuii
«3» - yAOBJIETBOPUTEIHHO Brimonneno 61-75 % 3aganuii
«2» - HEYJIOBJIIETBOPUTEIIBHO Brmmonaeno He 0onee 60% 3amanuii

3.TecToBble 3a7aHus

Bapuanr 1

1. Kaxue sewyecmsa Ha3zvlearom noaumepamu?

A) BemecTBa nonydeHHbI€ MOJMMEpU3AIIeH HU3KOMOJICKYJIIPHBIX COCTMHEHUN
B) OcHoBHast MoJieKyJIIpHasi 1Ielb KOTOPBIX, COCTOUT U3 aTOMOB YIJIepo/ia
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C) MonekynsipHble COCOUHEHMS, MOJIEKYJIbl KOTOPBIX COCTOSAT U3 OOJBIIETO
YKCJIa MOHOMEPHBIX 3BEHHEB

2. Kakoti u3 nanonnumeneii n1acmmacc: cloo0anas MyKd, acbecmogule 80J10KHA,
CMeKJISIHHble HUMU - NOAUMEPHBII Mamepuan?

A) Hu ovH 13 Ha3BaHBIX MaTepUaIOB HE MOJUMED

B) Bce Ha3zBaHHbIE HATIOJHUTEIN — MOJIUMEPDI

C) AcbOecToBbie BOJIOKHA U CIIIO/ISTHAS MyKa

3. Kakue nonumepnuvle Mamepuanvl HA3b18aA10M MEPMONIACMUYHLIMU?

A) Marepuanel, oOpaTHO 3aTBEpICBAIOIIUME B pe3yibTaTe OXJaxaeHus 0e3
Y4aCTHUsI XUMHUUYECKUX PEaKIIUM

B) Marepuanbl, HeoOpaTHMO 3aTBEPACBAIOLINE B PE3yJbTaTe€ XHUMHUYECKHX
peaKunit

C) Marepuaibl, popMUpyeMbI€ TTPH TOBBIMIEHHBIX TEMITEpaTypax

4. Kaxue mamepuansl HA3618at0Mm NIACMMACCAMU?

A) Marepuanbl OpraHMYECKOM WM HEOPTraHWYECKON MPHUPObI, O0IaJaromue
BBICOKOU IJIACTUYHOCTBIO

B) BpbicOKOMONEKYyNIApHbIE COEIMHEHUS, MOJEKYJIbl KOTOPBIX COCTOSIT U3
OOJIBIIETO YKCiIa MOHOMEPHBIX 3BEHHEB

C) HckyccTBeHHBIE MaTepHalibl HA OCHOBE MPHUPOJHBIX WIM CHHTETHUYECKHX
MOJIMMEPHBIX CBA3YIOIINX

5. Ymo makoe mexcmoaum?

A) HenanosiHeHHas mjacTMacca Ha OCHOBE TEPMOIUIACTUYHBIX MOJTUMEPOB

B) Iinactmacca ¢ HanmoJaHUTENEM U3 HallPaBJIEHHBIX OPraHUYECKUX BOJIOKOH

C) IlmactMacca Ha OCHOBE TEPMOPEAKTHUBHOTO IMOJMMEpPA C HAIMOJHHUTEIIEM M3
XJIOMYaTOOyMaKHOU TKaHU

6. /[ns uzdenuti Kakoeo muna 803MON*CHO NPUMEHeHUe cemuHarKca?

A) BHyTpeHHsis1 00JIMII0OBKA calloHa camoJieTa

B) Hapysxnas tero3anura KOCMUYECKOTO anmnapara

C) Ocreknenre kKaOMHBI camoJIeTa

7. K mepmopeaxmuenvim OmHOCAMCS NOIUMEPDL:

A) CriocoOHbIE pa3MArdaThCsl IPU HATPEBAHUU U 3aTBEPJIEBATH MPU OXJIAKICHUN

B)3aTBepaeBatoiiye Mpu COBMECTHOM BO3JEHCTBUM TEIUIOTHI W JABICHUS U
pa3Msir4aroluMecs npyu MNOBTOPHOM Harpese

C) Berynaroniye B peakiyio ¢ KUCIOTaMHU MTPU MOBBILIEHUH TEMITEPATYPhI

8.Cmabunuzamop 66005im 8 cOCMAas NAACmMmacc OJisl...

A) IloBblIlIeHHSI TPOYHOCTH

B) ®opmupoBanus TpedyeMoil CTpyKTypbl MaTepuaia

C) YMeHbleHus ycaaku

9.1lonumepsi, Heobpamumo 3ameepdesaowjue 6 pe3yibmame HpOMeKaHus
XUMUYECKUX peaKkyull, Ha3bl8a0MCA. ..

A) TepMoOpeakTUBHBIMU

B) IonsapubiMu

C) TepMonnacTUYHBIMU

10. Koncmpykyuonnvie mamepuanbl NPUMEHAIOMCL Ol U320MOBNEHUSA ...

A) lleraneil KOHCTPYKIIUH, 3JaHU U MOCTOB
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B) MeTtusHoi npoaykuuu
C) [Ipoayxkiuu MeOeIbHONU MPOMBIIIUIEHHOCTH

Bapuanr 2

1. Mamepuanvi, nonyyaemvie Ha OCHO8E HPUPOOHBIX UIU CUHMEMUYECKUX
NOJIUMEPOB, HA3bIBAIOMCSL ...

A) Komnozur

B) Ilinactmacca Ha OCHOBE TEPMOILIACTUYHBIX MOJIMMEPOB

C) AcbOecToBBIC BOJIOKHA

2. [lonumepvl, Ha OCHOBe KOMOPBIX CO30AIOMC  NIACMMACCHL, 8Ce  Uupe
NPUMEHAIOMCSA 8 Kauecmee Mamepuaos.

A) KOHCTPYKIIMOHHBIX

B) ctpoutensHbIx

C) 251eKTpOIPOBOIHBIX

3.Cnoucmas niacmmacca Ha 0CHo8e eHoI0poOpMaIbOe2UOHOl CMOIbL U JTUCTO8
oymazu 3mo:

A)lemnynoun

B) Texcronaut

C) I'etunakc

4. Ilonunponunen, noIUCmMuUpos OMHOCIM K:

A) TepMoIIacCTUYHBIM IJIACTMACCaM

B) TepmopeaKTHBHBIM IJTACTMAcCaM

C) KoHCTpyKIIMOHHBIM MaTepuaiam

5. Ilo cnocoby nonyuenus  ceAzylowe20  gewecmea - NAACMMACCH
Kaaccuguyupyrom:

A) TepMmoracTUUHbIE U TEPMOPEAKTUBHBIE

B) [NonmumepusanmoHHbie U TOJUKOHIEHCAITMOHHBIC

C) DIEeKTPON30IAIMOHHBIE U TEIJION30JISIIHOHHbBIC

6. K mepmonnacmuunvim omuocames ciedyroujue noaumepol:

A) KabGenpHast 6ymara

B) [HonuatusneH, noaucTupos, MOJIMBUHUATIAIIETAT

C) Komnaynasr

7. Kakou mamepuan na3vigaemcs KOMNO3UYUOHHbIM?

A) Marepuaisi, COCTaBJICHHBIM Pa3IMYHBIMH KOMIIOHEHTAMH, Pa3CICHHBIMU B
HEM SIPKO BBIPKCHHBIMH TPAHUIIAMU

B) Marepuan, B OCHOBHBIX MOJEKYJISIPHBIX MEMSAX KOTOPOTO COJEpKaTCs
HEOPTaHUYECKUE DJIEMEHTBI, COYETAOIINECS C OPTaHUYECKUMHU PaJUKAIAMU

C) Martepuaii, cocTosuMi U3 pa3IuYHbIX TOJIUMEPOB

8.0cHo8Hble KOMNOHEHMbL, 8X00AuUe 8 COCMA8 NIACMMACC:

A) Tlomumep, HaMoJHUTENb, IUTACTH(PUKATOP, OTBEPAUTENH, KpPACUTEb,
CTaOMIN3aTOP

B) MukanentHas Oymara, CIrojsHas JEHTa

C) nakoTKaHb

9.Ilonumepsl, HeoOpamumo 3ameepoesaroujue 6 pe3yivmame NpPOMeKaHus
XUMUYECKUX peaKkyull, Ha3bl8aOMcA ...
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A) TepmornacTUUHBIMU

B) IonspubiMu

C) TepMmopeakTUBHBIMU

10. /[ns uzoenuti kakoeo muna 803MOHCHO NPUMEHEHUE eMUHAKCA?
A) HapyxHas Tero3aniura KOCMUYECKOT0 anmnapara

B) BayTtpennsis 065miioBKa cajioHa camoJieTa

C) OcrekiieHre kKaOUHBI caMoJIeTa

ITAJIOH OTBETOB:

Bapuant 1
No Bompoca 1 2 3 4 5 6 7 8 9 10
OrtBer: C B A C C A B B A A
Bapuanr 2
No Bompoca 1 2 3 4 5 6 7 8 9 10
OrtBert: A A C A B B A A C B

PA3JAEJI 5. KOMITIO3ULIMOHHBIE MATEPHUAJIbBI

YCTHBIN OITPOCIIO PA3JIETY

1. Onucanue

Y CTHBIN OMTPOC MPOBOJUTCS C LETBI0O KOHTPOJISI YCBOCHHBIX YMEHHUM U 3HAHUHN
U TIOCJICNYIONIETO aHajdu3a TUMHYHBIX OIIMOOK W 3aTPyJHEHUM OO0ydaroniuxcsi B
KOHIIE U3Y4YE€HUS pa3eda.
Ha npoBenenune onpoca orBoautcs 15-30 MuHyT.
[Ipu pabGote oOydYarOMIMIICS MOXXET WCIOIb30BaTh CIEAYIONINE HWCTOYHUKH:
OCHOBHY'I0 U OONOTHUMENbHYIO TUMepamypy, KOHCHeKm , 06pa3ybl Mamepuaos, .

2.. Kputepum o1ieHKH YCTHBIX OTBETOB

OueHka «5» «OTJMYHO» - CTYJCHT IMOKa3bIBaCT MOJIHBIE W TIIyOOKHE 3HAHUSA
MpOrpaMMHOr0  MaTepuana, JIOTMYHO U apryMEHTHPOBAHO OTBEYaeT Ha
MOCTABJICHHBIN BOIPOC, a TAKXKE JOMOJHUTEIbHBIE BOIIPOCHI, TOKA3bIBAET BHICOKUI
YPOBEHb TEOPETUUECKUX 3HAHUM.

Ouenka «4» «XOpouIo» - CTYJICHT MTOKa3bIBaeT ITyOOKHE 3HAHUS MPOTrPAMMHOIO
MaTtepualia, FpaMOTHO €r0 M3JlaraeT, J0CTaTOYHO MOJIHO OTBEUAET HA MOCTABICHHBIN
BOIIPOC U JOTIOJIHUTENIbHBIE BOMPOCHI, yMENI0 (OpMYJIHUPYET BBIBOJIbI. B ToXe Bpems
MIPU OTBETE JOMYCKAET HECYIIECTBEHHBIE OTPEITHOCTH.

Ounenka «3» «yIOBJETBOPUTEJIbHO» - CTYJCHT MOKa3bIBAET JI0CTATOYHBIE, HO
He TITyOOKHe 3HAHUS MPOTPAaMMHOTO MaTepHuaia; Ipu OTBETE HE JOMyCKaeT rpyObIxX
OIMOOK WM TMPOTHUBOPEUYWH, OJHAKO B (POPMYIUPOBAHWUU OTBETA OTCYTCTBYET
JOJKHAST CBSI3b MEXKIY aHAIM30M, apryMeHTalued W BbiBogamu. J[Jis moiydeHus
MIPaBUJILHOTO OTBETA TPEOYETCS YTOUHSIOIINE BOMPOCHI.

Ouenka «2»  «HeEyHOBJIETBOPUTEJIbHO» - JIaH  HEMOJHBIA  OTBET,
MPEACTABIAIONIMNA  cOOOM  pa3po3HEHHbIE 3HAHUS IO TeMe Bolpoca C
CYIIIECTBEHHBIMH OLTMOKaMHU.
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3. [IpumepHbIe BONPOCHI
Bonpoc 1 KoMno3uiioHHbIEe MaTepHajbl: Ha3HauYeHHEe, BUABI U CBOICTBA.
Bonpoc 2 Cnioco0Obl NOIy4YeHUs] KOMIIO3ULIMOHHBIX MATEPHAJIOB.
Bonpoc 3 llpuMeHeHrne KOMITO3UIIMOHHBIX MAaTEePUAJIOB HA MOJIBUKHOM COCTABE
KEJIE3HBIX JOPOT

CAMOCTOATEJIBHAS PABOTA T10 PA3JAEJTY

1. Onucanue

BreaynuTopHas caMocToATeNlbHas padoTa MO JaHHOMY pPa3lelly BKIIOYAET
paboTy MO CaMOCTOSITENIBHOMY H3YYEHHIO OOyYarolMMUCA psga BOIPOCOB,
BBINIOJIHEHHS JOMAIIHUX 33JaHUM, MOATOTOBKY K JIA0OPaTOPHO-IMPAKTUYECKUM
3AHSTHSIM.

Ha camocrositensHOE UW3y4eHUE TMPEACTABICHHBIX HHIKE BOMNPOCOB U
BBITIOTHEHUE 3aAaHuit oTBoauTCs 30-60 MUHYT.

Jnsa  ¢opmupoBaHUs pe3ynbTaToB OOydeHHsT HEOOXOJUMO CIeaylollee
000pYZIOBaHUE: OCHOBHYIO U OONOJHUMENbHYIO JUMepamypy, KOHCHeKm , 00pa3ybl
Mamepuanos, UHCMpPYKYUOHHble. Kapmul.

2. Kputepum o1ieHKH caMOCTOSITEILHOI padoThl
5» «OTJIHYHO» -B CAaMOCTOSITENIbHON padoTe JaH MOJHBIN, pa3BEpHYTHI OTBET Ha
NOCTaBJICHHbIE BOMpOCHl. M3l0keHHe 3HaHUI B NUCBMEHHOW (QopMme IMOJHOE,
CUCTEMHOE B COOTBETCTBUM C TPEOOBAHMSIMHU y4eOHON mHporpamMmbl. 3HaHUE 00
00BEKTE JEMOHCTpUpYETCS HAa (DOHE NMOHMMAHHUS €ro B CHCTEME JJaHHOM HAyKH U
MEXIUCIUIUIMHAPHBIX CBA3€il. OTBET MW3J0KEH JIUTEPaTypHBIM S3BIKOM C
UCIT0JIb30BAaHUEM HAyYHON TEPMHUHOJIOTHUH.
«4» «XOpoLIo» -B CAMOCTOSITEIBHOM padOTe AaH MOJIHBIM, Pa3BEpHYTHIA OTBET Ha
MOCTABJICHHBIA  BOMPOC, TIOKAa3aHO YMEHHE BBIJIEIUTh CYIIECTBEHHBIE H
HECYUIECTBEHHbIE  MpHu3Haku. Mmermmuecs y  oOydaromerocs  3HaHUS
COOTBETCTBYIOT MHHHMAJIbHOMY OOBEMY COAEpKaHHUS MPEIMETHOW MOATOTOBKH.
W3noxxeHne 3HaHUN B MUCbMEHHOW (hOpME TOJIHOE, CUCTEMHOE B COOTBETCTBUU C
TpeOOBaHUSIMU y4eOHOM mporpamMmbl. BO3MOXHBI HECYIIECTBEHHBIE OIIUOKUA B
dopmynupoBkax. OTBET JIOTMUYEH, W3JIOKEH JIMUTEPATYpPHBIM  SI3BIKOM  C
VCITOJIb30BAHUEM HAyYHON TEPMHUHOJIOTUN
«3» «yAOBJICTBOPHMTEJBHO» - JIaH HEJOCTATOYHO IIOJHBIA M HEIOCTATOYHO
pa3BepHyThI OTBET. JomyleHbl OMMOKH B PACKPBITUM MOHATHUM, YyHNOTPEOICHUU
TepMuHOB. OdopmiieHre TpeOyeT NOMpPaBOK, KOPPEKLIUU.
«2» «HeylO0BJIETBOPUTEJIBHO» - JIaH HEIMOJHBIA OTBET, MPEACTaBIAIONINI CO00it
pa3po3HEHHbIE 3HAHMS 1O TEME BONPOCA C CYIIECTBEHHbIMH OLIMOKAMU B
onpeneneHusx. I310keHne HerpamMoTHO, JOMYUIEHBI CYIIECTBEHHbIE OIIMOKHU.
OTCyTCTBYET HWHTEpPEC, CTPEMJIEHHE K J0OpPOCOBECTHOMY M KayeCTBEHHOMY
BBITMIOJTHEHHUIO YUEOHBIX 3a/1aHuM.

3.3a1anus AJ151 CAMOCTOSITE/ILHOI padoThI

BremonHuTh pedeparsl WK NOATOTOBUTH MPE3EHTALUI C UCIIOJIb30BAHUEM
UH(GOPMAILIMOHHBIX PECYPCOB 10 TEMaM:

l.«JlucnepcHO-ynpOYHEHHbIE KOMITIO3UIIMOHHBIE MAaTEPHAIIBDY,

2. «BoJIOKHUCTBIE KOMITO3UIIMOHHBIE MATEPUATIBI,
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3. «Cnouctele KOMITIOBUTTMOHHBIC MaTCpUaJIbl»,
4.«CpoiicTBa 1 00J1aCTh INPUMCHCHHUA KOMIIOZUITUOHHBIX MAaTCPHUAJIOB»

PA3JIEJI 6. BAIIMTHBIE MATEPUAJIbBI

IMMCBMEHHBII OITPOCTIO PA3ETTY

1. Onucanue

[InceMeHHBIM ONPOC MPOBOJMTCS C LEIBIO KOHTPOJS YCBOCHHBIX YMEHHU U
3HAHMM M TOCJHEAYIOLIEro aHajlu3a TUIHYHBIX OMMOOK W  3aTpyAHEHH
oOyuJaroluxcs B KOHIIE U3YUYEHHUS pa3zena.

Ha nposenenne onpoca orsoaurcs 20 MUHYT.

[Ipu pabore 0Oydaromuiics MOXKET HCIOIL30BaTh CIECAYIONINE HCTOYHUKU:
OCHOBHYIO U OONOJHUMENbHYIO JUmepamypy, KOHCHeKm , 00paszybl Mamepuaos,
UHCMPYKYUOHHbBIE. KaAPMUbL.

2. Kputepum onieHKU NMCbMEHHBIX 0TBETOB
«5» «OTJIMYHO» -B paboTe JlaH TOJIHBIN, pa3BEPHYTHI OTBET HA IOCTaBJICHHBIC
Bonpockl. W3nokeHne 3HAaHMH B NHCBMEHHON (opMe IOJIHOE, CHUCTEMHOE B
COOTBETCTBUM C TpeOOBaHUSIMU Yy4yeOHOW mporpamMmbl. 3HaHHe 00 OOBEKTE
JNEMOHCTpUpyeTcss Ha (OHE TOHMMAHUS €ro B CHUCTEME JAaHHOHM HaykKu U
MEXIUCIUIUIMHAPHBIX CBA3€i. OTBET W3J0KEH JIMTEpPaTypHbIM S3BIKOM C
MCITOJIb30BAaHUEM HAYYHOM TEPMHHOJIOTUU
«4» «xopowmo» -B paboOTe JlaH MOJHBIA, Pa3BEPHYTHI OTBET HA IOCTABICHHBIM
BOIIPOC, TIOKa3aHO YMEHHE BBIJEIUTh CYIIECTBEHHbIE WU  HECYLIECTBEHHBIE
npu3Haku. Mmeromuecs y oOyvaromerocs 3HaHUs COOTBETCTBYIOT MUHHUMAJIbHOMY
00beMy coepKaHUs MPEIMETHON MOArOTOBKU. M3N0xkeHrne 3HaHUH B MUCbMEHHOM
(dbopme NOoJIHOE, CUCTEMHOE B COOTBETCTBHH C TPEOOBAHUSIMHU Y4€OHOM MPOrpaMMBl.
Bo3MmoxxHBI HecyllecTBeHHbIE OMOKM B  (popmyiaupoBkax. OTBET JOTHYEH,
U3JI0KEH JIMTEPATYPHBIM SI3BIKOM C MCIIOJIb30BAHUEM HAYYHON TEPMUHOJIOTHH «3»
«YHAOBJIETBOPUTENBbHO» - JIaH HEJOCTaTOYHO TMOJHBIM M  HEIOCTATOYHO
pa3BepHyYThI OTBET. J[omyileHbl OMMUOKK B PACKPBITUM TMOHATHUM, YHNOTPEOICHUH
tepMuHOB. OdopmiieHre TpeOyeT MOMpaBOK, KOPPEKIIUH.

«2» «HeyIO0BJIETBOPUTEJIBHO» - JIaH HEIMOJHBIA OTBET, MPEACTaBIAIONINI COOOi
pa3pO3HEHHbIE 3HAHUS 1O TEME BOIPOCa C CYIIECTBEHHBIMM OHIMOKaMH B
onpeneneHusx. I310keHne HerpaMoTHO, JOMYUIEHBI CYIIECTBEHHbIE OIIMOKHU.
OTCyTCTBYE€T HWHTEpPEC, CTPEMJIEHHE K J0OpPOCOBECTHOMY M Ka4eCTBEHHOMY
BBITIOJTHEHUIO YUE€OHBIX 3aJIaHUM.
3. [IpumepHbIe3a1aHUA

Bapuant — 1 JlaliTe XapakTepucTUKy BUJAM NPOKIAAOYHBIX U YINIOTHUTEIIbHBIX
MaTepHaJIOB MPUMEHSIEMBIX Ha >KEJIE3HOJOPOKHOM TPAHCIIOPTE:

3aoanue 1. Buapl mpoKIaJOYHBIX MAaTEPUAIOB MTPUMEHSIEMBIX Ha
YKEJIE3HOIOPOKHOM TPAHCIIOPTE

3a0anue 2. Buasl yIUIOTHUTEIBHBIX  MaTepUAIOB  MPHUMEHSAEMBIX  Ha
YKEJIE3HOIOPOKHOM TPAHCIIOPTE.
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BapnaHT -2 I[aﬁTe XAPAKTCPUCTUKY 3alIMTHBIX MAaTEPUAIOB Ha MOABUKHOM COCTABE
JKEJIE3HBIX T0POT

3aoanue 1. Buapl 3aUTHBIX TOKPBITHHA JIJISI METAUTMYECKUX TTOBEPXHOCTEH.
3aoanue 2. 3anuTHBIE MaTEpPUAIbl: HA3HAYCHUE, BUJIbI, CBOMCTBA U IPUMEHEHHE
3adanue 3 CriocoObl HAHECEHUS 3aIUTHBIX MaTEPHAJIOB.

3aoanue 4 IlpuMeHeHrE 3aIIUTHBIX MaTEPUAIIOB

32



4. OHEHOYHBIE MATEPHUAJIbI 1JI1 MMPOMEXYTOUYHOMN
ATTECTAIIMHA 11O YYEBHOU JTUCIHHUIIJIMHE

[IpeameToM  OIIEHKM  SIBIAIOTCS  JIMYHOCTHBIC, METANpEIMETHbIE W
npeaAMeTHbIe pe3ynbTaThl oO0yueHus. OIleHKa OCBOCHHS Y4YEOHOW IUCHIMILIAHBI
npeaycMaTpuBaet cienyromue GopMbl MPOMEKYTOUHON aTTeCTaIUU:

Cemectpsl

1 2 3 4 5 6 7 8

Dxzamen

I9K3AMEH

1. YejoBusl aTTecTalMM: aTTecTalds MPOBOJUTCA B QopMe 3K3ameHa IO
3aBEPILICHUI0 OCBOCHMSI Y4E€OHOTO MaTepHualia JIUCHUUIUIUHBI M TOJIOKHUTEIbHBIX
pe3yabTarax TeKyIlero KOHTPOJIS YCIIeBaEMOCTH.

2. Bpems aTtTecTainum: Ha MPOBEJCHUE aTTECTAIIMM OTBOJUTCS Ha CTYyJ/ICHTA
0,3 actpoHoMHu4ecKoro Yaca, Ha moaAroToBky — 30 munyT (1 akax. gac).

3. Ilnan BapuaHTa (COOTHOIIICHHE MPAKTUYECKUX 3aJ]1a4/BOMPOCOB C
coliep>)KaHheM y4yeOHOro Marepuajlia B KOHTEKCTE XapakTtepa JeHCTBU
aTTECTYEMBIX ).

4. O01me ycJIOBUA OLICHUBAHUSA

OueHka Mo MPOMEKYTOUYHOW aTTECTAllMM HOCUT KOMIUIEKCHBIA XapakTep U

BKJIIOYAET B ceOs:

- pe3yabTaThl MPOXOKIAECHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH;

- pe3yJIbTaThbl BHIMIOJHEHHUS aTTECTAMOHHBIX 3aJJaHUH.

S. Kpurepuu OeHKH.

OueHka «5» «OTJMYHO» - CTYJCHT IMOKAa3bIBa€T MOJIHbIE W TIIyOOKHE 3HAHUSA
NpOrpaMMHOr0  MaTepuana, JOTMYHO U  apryMEHTHUPOBAHO OTBEYaeT Ha
MOCTABJICHHBIN BOIMPOC, a TAKKE JOMOJHUTEIbHBIE BOMIPOCHI, TOKA3bIBAET BHICOKUI
YPOBEHb TEOPETUUECKUX 3HAHUM.

Ouenka «4» «X0pouIo» - CTYJICHT MOKa3bIBAET ITyOOKHUE 3HAHUS MPOTPAMMHOTO
MaTtepualia, FpaMOTHO €ro U3Jlaraet, JOCTaTOYHO MOJHO OTBEYAEeT Ha MOCTABJICHHbBIN
BOIIPOC U JOTIOJIHUTEIIbHBIE BOMPOCHI, yMENI0 (OpMYJIHUPYET BBIBOJIbI. B TOXe Bpems
MIPU OTBETE JOMYCKAET HECYIIECTBEHHBIE OTPEITHOCTH.

Ounenka «3» «yIOBJETBOPUTEJIbHO» - CTYJCHT IMOKa3bIBAET JI0CTATOYHBIE, HO
He r1y0OKHe 3HaHUS POrPAMMHOTO MaTepHuala; Mpu OTBETE HE JOIMYCKAaeT IPyObIxX
OIIMOOK WM TMPOTHUBOPEUYUH, OJTHAKO B (POPMYyIUPOBAHUU OTBETA OTCYTCTBYET
JOJDKHASL CBSI3b MEXKJy aHaM30M, apTyMEHTalMeld W BbIBOAaMmH. J[s mosrydeHus
MIPaBUIILHOTO OTBETA TPEOYETCS YTOUHSIOIINE BOIPOCHI.

Ouenka «2»  «HeEyIOBJIETBOPUTEJIBHO» - JIaH  HEMNOJHBIA  OTBET,
MPEACTABIAIONMNA  cOOOM  pa3po3HEHHbIE 3HAHUS IO TeMe Bolpoca C
CYIIIECTBEHHBIMH OLTMOKaMHU.
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6. IlepeyeHb BONPOCOB M 3aJaHMil )i IPOBEIEHNS IK3aMeHa

OCHOBBI MeTaJLTIOBEACHUS

1. OcHoOBHBIE (PU3NYECKUE U TEXHOJOTUYECKHUE CBOMCTBA METAJIIIOB.

2. llepeuncnuTh OCHOBHBIE MEXAaHUYECKHE CBOMCTBA METALIOB. [[0CHUTH
MOPSIAOK UCIIBITAHUS HA IPOYHOCTD MPU PACTSAKEHUH.

3. IlepeunciuTh OCHOBHBIE MEXAHUYECKHUE CBOMCTBA METAILIOB. [10ACHUTH
MOPSIAOK UCIIBITAHUS Ha TBEPAOCTH IO MeToAaM bpuHenns u Poksesna.

4. llepednciNTh OCHOBHBIE TEXHOJIOTHUYECKHE CBOMCTBA METAIUIOB. [IosiIcCHUTH
MOPSIOK UCIIBITAHUS HA YIAPHYIO BSI3KOCTb.

5. Ctpoenue MeTamioB. TUIBl KPUCTANIMUECKUX PEIIETOK U UX OCHOBHBIC
e eKTHI.

6. AoTponus METauioB. THUMBI KPUCTAJUIMYECKUX PEMIETOK U MX OCHOBHBIC
e eKTHI.

7. Amnotponus metamuioB. [IoHSITHE O TEPBUYHON U BTOPUYHOM
KPUCTAJUTA3AallM1, KPUBBIX HATPEBA U OXJIAKICHHUS.

Kene3oyriiepoaucrbie U JIerHPOBAHHbIE CILIABbI

8. /ImarpaMMbl COCTOSIHUS CILUIAaBOB. XapaKTEPHbIC TUHUUA U TOUYKH.

9. CTpYKTYpHBIE COCTaBIISIOLINE KEIE30YTIIEPOAUCTHIX CILIABOB U UX
XapaKTepHbIEC CBOMCTBA.

10. OnmcaTp MPOLECCH NPOUCXOASIINE B YIVIEPOAUCTBIX CTANSIX IPU UX HArPEBE
¥ OXJIQKJICHHUH T10 IWarpaMMe COCTOsSIHUE cIiiaBoB Fe-C.

11. Onmcath MPOUECCHl MPOUCXOIAIINE B UyTyHAX IIPU UX HArPEBE U
OXJIAKJICHUE TI0 IUarpaMMe COCTOsTHHSI cruiaBoB Fe-C.

12. TlepeyncnuTh OCHOBHBIEC BUbI YYT'YHOB. [[0SICHUTh TEXHOJIOTHIO HX
MOJy4YE€HHUsI, MAPKUPOBKY, XapaKTEPHbIC CBOMCTBA U MPUMEHCHHUE.

13. JlaTh KIacCU(pUKALMIO CTAIEH MO COJIEPKAHUIO YIIEPOa, HOICHUTh X
XapaKTepHbIE CBOMCTBA U IIPUMEHECHHUE.

14. JlaTh Ki1acCU(UKAIIAIO CTaleH 1T0 XUMHUYECKOMY COCTaBY U CIIOCO0Y
PACKHUCIICHUS.

15. Jlatp kiaccudukanuio cranei mo HazHauyeHuto. [10sSiCHUTh OCHOBHBIE
MPUHLINIBI MADKUPOBKH CTAJICH..

16. IlepeuncauTh OCHOBHBIEC BUAbI YyT'yHOB. [I0SICHUTH TEXHOJIOTUIO UX
MOJIy4YE€HUs1, MAPKUPOBKY, XapaKTEPHbIE CBOMCTBA U IIPUMEHECHHUE.

17. TlepeuucnuTbh OCHOBHBIE BUAbI TEpMOOOpaOOTKH cTaned. [loscHUTH nenu u
XapakTepHbIE ONepaluyu TepMOOOPaOOTKH.

18.  Omxwur u HOpManu3auus ctaid. [lopsiAoK UX BBINOJIHEHUS.

19. 3akanka ctanu. CTpyKTypa MapTeHcUTa U ero cBorctsa. [loHsaTus o
3aKAIMBAEMOCTH U MPOKAJTMBAEMOCTH CTaJIH.

20. Otnyck ctanu. Buael oTycka ux 1eib, MOIy4aeMble CTPYKTYPbI CTaIN U UX
XapaKTepHbIE CBOMCTBA.

21. TloBepxHOCTHAs 3aKaJIKa TEXHOJIOTUS €€ BBIITOJIHECHUS U MPECIIENYEMBbIE
LEJIN.

22. TlosicHUTH OCHOBHBIE BUJIbI XUMUKOTEPMUYECKONH 00PaOOTKH CTaIIH.
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CuiaBbl IBETHBIX METAJIJIOB

23.  CnnaBbl Ha OCHOBE Meau. IX OCHOBHBIE BH/IbI, CBOMCTBA U IIPUHLIAII
MapKHUPOBKH.

24. CniaBbl Ha OCHOBE altOMUHUS. VIX OCHOBHBIE BU/IbI, CBOMCTBA U IPUHLIUII
MapKHUPOBKH.

25.  AHTU(PUKIMOHHBIE cIiIaBbl. IX OCHOBHBIE BUBI, CTPYKTYpa, CBOMCTBA U
IIPUMEHEHUE.

Cnoco0b1 00padoTKH MeTAJIOB

26. JIuTeriHOE MPOU3BOACTBO. MeTaIlIbl NPUMEHSAEMBIE IS JTUTHS.

27.  OOpaboTka MeTaisioB naBieHueM. [lepeuncianTh OCHOBHBIE BUIBI
00pabOTKM TaBIICHHEM

28. (Cpapka MeTayIoB. [lepeuncianTh OCHOBHBIE BUBI 3JIEKTPO- U Fa30CBAPKU
METAJIJIOB (C KPATKUM MOSICHEHUEM ).

29. IlasHue MeTaiIoB, IPUMEHSEMbIE (IIFOCHI, IIPUIIOH .

30. IlepeuncauTh OCHOBHBIE BUABI OOPAOOTKH METAIIOB PE3aHUEM,
IIPUMEHSIEMbIE HUHCTPYMEHTHI.

31.  OtnenouHsle onepaluy METAIII000PaOOTKN: XOHUHTOBAaHUE,
cyneppuHUILINPOBAHUE, TPUTHPKA.

DJIEKTPON30JIALIMOHHbIC MATEPHAJIBI

32. Bupapl 1UdIEKTPUKOB, BUIBI U HA3HAYCHUE.

33.  OCHOBHBIE XapaKTEPUCTUKHU AUIIEKTPUKOB.

34. OCHOBHBIE TEIJIOBBIE U (PUZUKO-XUMUYECKUE CBOMCTBA JUAICKTPHUKOB.

35. T'a3000pa3zHbie quaneKTpuKu. X ocHOBHBIE BUAbL. [loHsTHE O TpobOE/
JKunkue muaneKkTpruKu, X IPUMEHEHNE.

36. Teepaeroume TUAIEKTPUKHU.

37. DnexrpoTrexHUyeckue Oymaru, KapToHbl. TekcTUiIbHbIE MaTepuaibl. Mx
OCHOBHBIE XAPAKTEPUCTUKHU U IPUMEHEHHUE.

38. DNEKTPOTEXHUYECKHE IJIACTMACCHI U pe3uHbl. 1IX cocTas, BUIbl, OCHOBHBIE
XapaKTEpUCTUKHU U IPUMEHEHHE.

39. DIEKTPOXMMHMUYECKOE CTEKJIO, CIroJa, kepamuka. MIx cocras, BUBL,
OCHOBHBIE XAPAKTEPUCTUKHU U IIPUMEHEHHUE. .

IIpoBoaHMKOBBIE, TOJIYNIPOBOJHUKOBbIEC, MATHUTHbIE MATEPHAJIBI,
KalejibHAs POAYKUMS

40. IIpoBOOHMKOBBIE MaTEpPHUabl U UX CIUIaBbl. OCHOBHBIE XapaKTEPUCTUKU U
IIPUMEHEHHUE.

41. TIpOBOIHUKOBBIE CIUIABBI BBICOKOTO CONPOTUBIEHNA. OCHOBHBIE
XapaKTEpUCTUKU U PUMEHEHNE.

42. TIpoBogHUKOBAsI Me/Ib, €€ OCHOBHBIC IMTApaMETPhI, MapKH U 00JIaCTh
MIPUMEHEHHS.

43. IlonynpoBOAHUKOBBIE MaTEpPHUaibl. VX BUBL. Y 1€JIbHOE COTPOTUBIICHUE U
3aBHCHUMOCTH OT Pa3IUYHBIX (PaKTOPOB.

44. MeTtaoKepaMU4eCKUE U IEKTPOYTOJIbHBIE IPOBOIHUKOBBIE U3EIHNS,
TEXHOJIOTUSI U3TOTOBJIEHUS U 00JaCTh TPUMEHEHUSI.

45. MarHuTOMSTKME U MarHUTOTBEpAbIE MaTepuanbl. 1IX xapakrepHbie
CBOMCTBA, OCHOBHBIE BUIbl U IPUMEHEHNE.
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46. TlepeuncnuTh OCHOBHBIE BHJIbI TPOBOAOB U CUJIOBBIX KaOeneil. [loscHuTh
KOHCTPYKLHIO.

[MosuMepsI U IIACTMACCHI

47. TlomuMepsl, X MOJYYEHUE U XapaKTEPHBIE CBOKCTBA.

48. TlmacTmacchl, UX COCTaB, OCHOBHBIE BUbI U IIPUMEHEHNE.

Tonuso

49. KapOGropaTtopHoe TOIUTMBO, peIbsBIIsieMble eMy TpeboBaHusl. OKTaHOBOE
YHUCIIO, €Er0 CMBICT,.

50. TormmuBo miis JIBC, ero nomydenne u kinaccudukanus. JluzensHoe TOIIUBO,
MIpEeIbSBICHUS K HeMy TpeOoBaHus. [leTaHoBOE umncio, ero cmeici. [TpuaIun
MApKHAPOBKHU JIU3TOILINBA.

MuHepaJjibHbIE Macjaa

51. IlonyuyeHne MUHEPATBHBIX CMa30YHbBIX Mace. X OCHOBHbIE CBOMCTBA, BUIbI
u obnacte npumenenus. [Ipucanku. Perunupanus macesn.

Ili1acTu4HbIE CMA3KH

52. IInactuunble cMa3ku. Mx monydenue, coctaB, OCHOBHBIE CBOVWCTBA.
[Tpucanku. KoHTpoJib KauecTBa CMa3KHU.

3amMTHBIE NOKPHITHSA

53. Bupl 3alIUTHBIX TOKPBITHI 111 METAJUIMYECKUX TOBEPXHOCTEM.
Knaccudukanuys 1akokpaco4HbIX MOKPHITUN M TEXHOJIOTHSI UX HAHECEHMUS.

7. BapuaHTbl 3aaHMii /151 TPOBeIEHUs IK3aMeHAa

Bapuant — 1

3aoanue 1. Jlath knaccudUKalUiO cTajeH mo HazHaueHUt0. [10SCHUTHL OCHOBHBIC
MIPUHITUIIBI MAPKHUPOBKH UHCTPYMEHTAIBHBIX CTaJICH.

3aoanue 2. Ilnactuunbie cMma3ku. VX momydeHue, coctaB, OCHOBHBIE CBOMCTBA.
[Ipucagku 1 KOHTPOJIb KaYECTBA CMa3KH.

3aoanue 3 BpiOpaTh MPOBOJHUKOBBIA MaTepHal U JUANEKTPUK MO YJIEIbHOMY
COTNIPOTUBJICHUIO: 10% 10" 10%: 10* 107 (oM M)

Bapuanr — 2

3aoanue 1. IlepeuncauTh OCHOBHbIE MEXaHUUECKHUE CBOMCTBA METAILIOB.
[TosscCHUTB TTOPSIIOK UCTIBITAHUS HA IPOYHOCTH MIPU PACTSKEHUH.

3aoanue 2. Torumso mist JIBC, ero nmonydenue u kinaccudukamnus. Juzensnoe
TOTUIMBO, TIPEABSBICHHS K HeMy TpeboBaHusl. [leTaHOoBOE UnCIO, €M0 CMBICI.
[IpyHIMT MapKUPOBKYU JU3TOILIMBA.

3aoanue 3 Pacumdponats: 9XB; KU 55-4.

Bapuanr — 3

1. 3aoanue 1. IlepedncanTh OCHOBHBIC MEXaHHMUECKHE CBOMCTBA METAJIJIOB.
ITosicHUTH OPSAOK UCTIBITAaHUS HA TBEPAOCTH 110 MeToxaMm bpunesuis u Poksesuia.

3aoanue 2. 3akanka ctanu. CTpyKTypa MapTE€HCUTA U €r0 CBOMCTBA.
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3aoanue 3 OnpenenuTth 3IEKTPUUECKYI0 TpoyHOCTH auanekTpuka Enp mpu Unp
=36 kBu h=1,5mMm.

Bapuant — 4

3aoanue 1. [lepednciuTb OCHOBHBIE TEXHOJIOTMUYECKUE CBOMCTBA METAIIIOB.
[TosICHUTH TOPSAIOK UCTIBITAHUS HA YAAPHYIO BI3KOCTb.

3aoanue 2. DNEKTPOTEXHUYECKUE IUIACTMAacChl M pe3uHbl. VX cocTaBa, BHIBI,
OCHOBHBIE XapaKTEPUCTUKH U IPUMCHECHUE.

3adanue 3 BpiOpaTh MPOBOJHUKOBBIN MaTepuan U JUAJIEKTPUK IO YICITHHOMY
comporusierno: 10% 10 % 10""; 10% 107 (Om'm)

Bapuanr — 5

3aoanue 1. Ctpoenue MeTauioB. TUIBI KPUCTATUIMYECKUX PEMIETOK U UX
OCHOBHbIE JIE(PEKTHI

3adanue 2. DNEeKTPOTEXHUUECKHUE KAPTOHBI. TeKCTUIbHBIE MaTepuaibl. Mx
OCHOBHBIE XapaKTEPUCTUKHU U IPUMEHEHHUE.

3aoanue 3. Pacumdponats: 12XH2; V13A

Bapuant — 6

3adanue 1. Annotponus MmetayuioB. [loHsTHe 0 nepBUYHON ¥ BTOPUUHOI
KPUCTAJUIM3al1MH, KPUBBIX HarpeBa 1 OXJIAXKICHUS

3aoanue 2. CBapka metauioB. [lepedncinTb OCHOBHBIE BUJIbI

3aoanue 3. Onpenenuts npoOUBHOE HamnpsxeHue audiekTpuka Unp, ecnu E np =

kB
25 —: h=1,2mMm
MM
Bapuant — 7
3aoanue 1. JlnarpaMMbl COCTOSIHUS CIIJIABOB. XapaKTEePHbIC JIMHUN U TOYKHU.
3aoanue 2. CninaBbl Ha OCHOBE Meau. VIX OCHOBHBIC BU/IbI, CBOMCTBA W MPUHITUIT

MapKHUPOBKH.
3aoanue 3 Pacmmdponatb: KU 45 -7; 40XDA

Bapuanr — 8
3aoanue 1. [lepednciuTb OCHOBHBIE BUIbI YYT'YHOB. [10SICHUTD TEXHOJIOTHIO UX
MOJIYYeHHS, MAPKUPOBKY, XapaKTEpPHbIC CBOMCTBA U MTPUMEHEHHE.
3aoanue 2. OCHOBHBIE XapaKTEPUCTUKH TUIICKTPUKOB
3aoanue 3 Pacumdponars: KU 45-7: 18XT

Bapuant -9

3aoanue 1. Onucath NPOILECChl, IPOUCXOAIINE B YTIAEPOJUCTHIX CTAISAX MPU UX
HarpeBe U OXJIAKJICHUH 10 uarpaMMe CocTosiHue cruiaBoB Fe-C.

3aoanue 2. Kunkue NU3IEKTPUKU, UX IPUMEHEHHE.

3aoanue 3 BpIOpaTh MPOBOAHUKOBBIM MaTepuad U JIUAJIEKTPUK MO YACIHHOMY
CONPOTHUBIICHUIO: 10'3; 107 1015; 106; 198 (Om-m)
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Bapuanr — 10
3aoanue 1. CTpyKTypHBIE COCTABIISIIOIINE JKEIe30yTICPOIUCTHIX CIUIABOB U UX
XapaKTepHbIe CBOWCTBA.

3aoanue 2. TBepacOMIKE TUIICKTPUKH.
3aoanue 3 Pacmiudposats: KU 33-8; bpAX 9-4.

Bapuant — 11

3aoanue 1. Onucath NPOLECCHl, TPOUCXOAAIINE B YyTyHaX MPU UX HArpeBe U
OXJIAKJICHHE TI0 IUarpaMMe COCTOsIHUS cruiaBoB Fe-C.

3aoanue 2. DNEKTPOXUMHUUECKOE CTEKIIO, CII0Ja, Kepamuka. X coctas, BUbL,
OCHOBHBIC XapaKTEPUCTUKH U IIPUMCHECHUE.

3aoanue 3 E np = 25 ﬁ; Unp= 21 xB. Onpenenuts HEOOXOAUMYIO TOJIIIUHY
MM

CJIOA AUDJICKTPHKA.

Bapuant — 12

3aoanue 1. TepmoobpaboTka ctaneit. [loscHUTD 11eNH U TepeYNCIUThG OCHOBHBIC
BU/JIBI TEPMOOOPAOOTKH.

3aoanue 2. TBepaetonre AUIIEKTPUKH.

3aoanue 3 Pacumudponats: AJI 25; bp C30.

Bapuanr — 13

3aoanue 1. OTxur u HopManu3auus craiu. [IopsIoK UX BBIIOTHEHHS.

3aoanue 2. IlepeuncanTh OCHOBHBIE BUABI TPOBOJOB U CUJIOBBIX KaOEJEH.
[ToACHUTH KOHCTPYKIHIO.

3aoanue 3 Pacmdponats: 40 X; XB 4.

Bapuant — 14
3aoanue 1. Otnyck cranu. Buasl oTycka ux 1eib, mojlydaeMble CTPYKTYPBI
CTaJIU U UX XapaKTepHbIC CBOMCTRA.

3aoanue 2. JluteitHOE POU3BOJICTBO.
3aoanue 3 Pacmdponars: JI68; 50T,

Bapuant — 15

3aoanue 1. CrinaBbl Ha OCHOBE aJIFOMHHUSA. VIX OCHOBHEIE BUbI, CBOMCTBA U
TPUHITUI MapKUPOBKH.

3aoanue 2. I'azo00pa3Hble MUAAEKTPUKU. VX OCHOBHBIE BHJIbI, DJIEKTpUYECKAS
MPOYHOCTH ¥ MpuMeHeHue. [lorsTue o nmpoboe.

3aoanue 3 Pacumdporats: 9XB; 601

Bapuant — 16
3aoanue 1. O6paboTKa METAIIOB JaBlIeHHEM. [lepedrcInTh OCHOBHBIE BUIBI
00paboTKH J1aBICHUEM
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3aoanue 2. 1lpoBOAHMKOBBIE MaTepHalbl M WX cIUlaBbl. (OCHOBHBIE
XapaKTePUCTUKH U IPUMEHEHHUE.

3aoanue 3 OupenenuTh ICKTPHUCCKYIO IPOYHOCTD AudiekTpuka Enp, ecion Unp
=24 kB, h=0,8 MMm.

Bapuant — 17

3aoanue 1. IlasgsHue MeTanioB, IpUMEHseMbIe (IIFOCHL, TPUTION.
3aoanue 2. Buapl AU3IEKTPUKOB, BUIbI U HA3HAYEHUE.
3aoanue 3 Pacmdposats: JI90; CY 30.

Bapuanr — 18

3adanue 1. lath xnaccudukanuio cranei mo coaepkaHuio yriaepoaa, NosICHUTD
UX XapaKTepHbIE CBOICTBA U MIPUMEHEHUE.

3aoanue 2. IIpoBOJHUKOBBIE CIUIABBI BEICOKOTO CONPOTHUBIIEHUS. OCHOBHBIE
XapaKTEPUCTUKHU U IPUMEHEHHUE.

3aoanue 3 Pacmudposats: JIA 77-2; CU 45.

Bapuant — 19

3aoanue 1. 1aTh knaccuduKanuio crajaeil no HazHaueHuo. [losICHUThL OCHOBHBIE
MPUHLINIBI MAPKUPOBKH CTAJIEH.

3aoanue 2. AHTUQPUKIIMOHHBIE CIUIaBbl. X OCHOBHBIE BUJBI, CBOWCTBA U

IpUMEHEHUE.
3aoanue 3 Pacmdponats: CU 35; 9XBI'

Bapuanr — 20

3aoanue 1. IlepednciuTb OCHOBHBIE BUIbI OOPAOOTKH METAIIJIOB pE3aHUEM,
IPUMEHSEMbIE HHCTPYMEHTBI.

3adanue 2. IlnacTmMacchl, X COCTaB, OCHOBHBIE BUJIbI U TPUMEHEHUE.

3aoanue 3 OmnpeneanuTh MHUHUMAIbHYIO TOJIIUHY JIUAJICKTPUKA, €CIU €ro
AJeKTpUYecKasi Mpo4yHocTh E np = 25 %, a nmpobuBHoe Hanpspkenne Unp= 30 xB.

Bapuant - 21

3adanue 1. llepeducianTb OCHOBHbBIE BUABI YyTYHOB. [10SICHUTH TEXHOJOTHIO X
MOJIyYeHHS, MAPKUPOBKY, XapaKTEpPHbIE CBOMCTBA U TPUMEHEHUE.

3aoanue 2. KapOropaTtopHoe TOIUIMBO, MPEAbIBISEMbIE €My TpeOOBaHMUS.

OKTaHOBOE YHCJIO, €T0 CMBICII.
3aoanue 3 Pacmmdponats: bp AMu 9-2; 30 XI'C.

Bapuant — 22

3aoanue 1. JlaTh knaccuduKaIuio crajaeil mo Ha3HAYCHUIO U CIOCO0Y
PACKHUCIICHUS.

3aoanue 2. Kunkue MUAIEKTPUKU, UX TIPUMCHECHHE.

3aoanue 3 Pacmmdponats: PODS5: bp OLIC 4-4-2,5
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Bapuanr — 23
3adanue 1. Jlath KIacCUPUKAIIUIO CTAlIeH MO coaepkaHuio yrieposa. [loscHUTh
UX XapaKTepHbIC CBOWCTBA U IPUMEHEHUE.
3aoanue 2 Ilasaue metaios. [Ipumensiembie (PIroChl.
3aoanue 3 Pacmiudposats: BCt 2 km; JIA 67-2,5.

Bapuanrt — 24

3adanue 1. llepedncianTb OCHOBHBIE BUABI TEPMOOOPaOOTKH cTaiu. [1oscHUTS
LEJIM ¥ XapaKTEPHBIE ONepanu TepMooOpaboTKH.

3adanue 2. DneKTpoTeXHUYECKHe OyMard W KapToHbl. WX OCHOBHEBIC
XapaKTePUCTHKHU U IPUMEHEHHE.

3aoanue 3 Pacmmdponats: 15 kn; XBI'.

Bapuant — 25

3aoanue 1. OcHOBHBIE (HU3UUECKUE U TEXHOJIOTHYECKUE CBOMCTBA METAIIIOB.

3aoanue 2. [1oBepXHOCTHAS 3aKajKa TEXHOJIOTUS €€ BBHITOJTHEHUS U
npeciaeayeMble LENH.

3aoanue 3 Pacmiudposate: Y 13A; 15X 0.
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Pexomenayemasi Jureparypa s Ppa3padoTKH OLEHOYHBIX CPeICTB U
MOArOTOBKH 00YYAKOIIMXCH K IK3aMEHY:
OcHOBHbBIC HCTOYHUKH
1. Bnacosa 1.JI. Matepuanosenenue (J1eKTPpOHHBII pecypc): yueo.
nocobue. — M.: ®I'BOY «YueOHO-MeTOANYECKHM [IEHTpP MO 00pPa30BaHUIO Ha
KEJIe3HOJOPOKHOM TpaHcnopTe», 2016. — 129 c. — Pesxum gpocryna:
http://library.miit.ru/2014books/pdf/%D0%92%D0%BB%D0%B0%D1%81%D
0%BE%D0%B2%D0%B0/pdf

JlonmoTHUTEe/IbHbIE HCTOYHUKH

1.Yepenaxun A.A. Marepuanosenenue: yueOHuk./ A.A. UYepemaxun, W.N.
Konrynos, B.A. Kysunenos. — 3-e uzn., crep. — M.: KHOPYC, 2015. — 240c. —
(cpemuee mpodeccronanpsHOE 00pa30BaHUE)

2. Yymauenko O.T. MartepuanoBenenue u ciecaproe aeno: yueonuk./ FO.T.
Uymauenko, ['.B. Uymauenko. -2-e uzs., crep. — M.: KHOPVYC, 2016. — 294c.
(Cpennee npd. o6pazoBanme)
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IIpunoxenne 1.
MeToanuyeckKue yKa3aHusl 1o MPOBeIeHU IO NMPaKTUYECKUX
(-1abopaTOPHBIX) 3AHATHI 10 JUCIUIIHHE

IIpaxmuuecxue 3anamus Nel OnpenesieHue TBEPAOCTH METAJIOB
KpaTkne Teopernyeckue cBeieHUs

TBepIOCThIO HA3BIBAETCSA COMPOTUBIIEHUE MaTepUaa IPOHUKHOBEHHUIO B HETO
apyroro 0osiee TBEpIOTo Tena. TBEpAOCTh METajlla ONPEAEIIAIOT BAABIMBAHUEM B
METAJITMYECKHU 00pa3ell o1 onpeAesIeHHON Harpy3Koi HAKOHEYHUKA: CTATBHOTO
3aKaJEHHOTO IIapuKa WU aJIMa3HOro KoHyca. [Ipu 3ToM npoucxoaut
naacmuyeckan degpopmayua marepuana. M3 Bcex BUIOB MEXaHUYECKHUX
UCIIBITaHUI TBEPIOCTh ONMPEIEISIIOT Yallle BCEro. IT0 00BSICHAETCS MPOCTOTOM U
BBICOKOM MPOU3BOIUTENBHOCTHIO METO/1a U3MEPEHHMS TBEPIOCTH, & TAKXKE TEM, YTO
UCIBITAHUE MOYXHO ITPOBOAUTH Ha CAMOM U3JIEIHH (IT0J1y(padbpukare Win JeTan),
HE BBI3bIBas €ro NnoBpexaeHus. CylecTByeT HECKOJIbKO METOI0B UCIIBITAaHUS
MaTepHaoB Ha TBEPIOCTD.

Haubonee npumeHsieMbIMU SBISIOTCS:

1) meron bpunens; 2) meton Poksera.
pre wa % P
D, @ 0

ST
i

a) Ilo memody bpunenna. C nOMOIIBIO PHIUAYKHOIO MPecca B MOATOTOBICHHbBIN
oOpasell BAaBJIMBAIOT CTAIBHOM 3akanéHubii mapuk d = 10; 5 wim 2,5 mm.

Cuta BIABIMBAHIS PETYINPYETCs IPOTHBOBECOM U mpuHuMaetcs: F = 30d? —
st cramu 1 gyryHa (k[c); F = 10d* — ams Mean, aTioOMHHHS ¥ UX CILUTaBOB; F =
2.50° — U1 MATKHX CIUIaBOB HAa OCHOBE OJIOBA M CBHHIIA.

Teépnocte (HB) omnpenenstor cornacHo oOuamempa omneyamika 1O
TaOJMIIaM, TIpUIIaraeMbIM K nprbopy mim o Gopmyne HB = F/S.

Jnamerp oTredarka 3aMepsieTcs NPy MOMOIIY MEPHOM JIYTIBbL.

0) Ilo memody Pokegenn. C moMoIIpio Tipecca B MOATOTOBIICHHBIN 00pa3ery
BJIABJIMBAIOT CTAJbHOM 3aKan€HHbIN mapuk d= 1,58 MM uau anMasHbIi KOHYC (0 =
120°%). Harpyska F = 100 k['c — mns mrapuka u 150 k['c - s anMasHOTO KOHYCA.
Teépnocte HRB nnu HRC onpegensitor no mkainam npudopa B 3aBUCUMOCTH OT
2/1yOunbl 60asnueanusa (€IUHULIA TBEPJOCTH — MEepEeMElICHUE HAKOHEYHUKA Ha
0,002 MM (2 MKM)).

BoinosiHenue padoTsbl
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1 .BHEMATENBHO U3YYUTE KPATKUE TEOPETUUECKNE CBEACHUS.

11. 3aunctuth nmdoBanbHON OymMaroi oopasiisl MeTasa 10 3epKaIbHOrO
Ornecka.

1.2.YcTanoBuTh o0Opasell Ha CTOJIUK Ipecca. BpamieHnem MaxoBuka Mo HATh
€ro A0 CONPUKOCHOBEHUS C IIIAPUKOBBIM HAKOHEUHUKOM M CO3/1aTh
npeaBapuTenbHyI0 Harpy3ky (« 100 kI'c).

1.3. BxutounTh ABUTATENb MpEcca A CO3IaHUS YCUIIUS BAABIMBAHUS HA
HIapUK, a 0CJE€ OKOHYAHUS IUKJIA UCIIBITAHUS - BBIKIFOUHTD.

2. CxeMa UCTBITAHUA:

P ~* a) lllnuagens
D y 0). CtanbHOM 3aKaNEHHBIN IIIAPUK
! B). UcnibIThIBaeMBIil 0Opasers
7~ 2\ r). Crosuk mpecca

. 7

XN

. VW4

4 s ¥4 /,- /.‘ 3 4 2 S /'/,

2.1.BpaiienrueM MaxoBHKa OCBOOOIUTH 00pasell U U MOMOIIA MEPHOU JTYTIbI
3aMepHuTh quameTp otredaTka (d) ¢ TogHoCThIo 10 0, 1 MM.

2.2.0npenenuTs 10 TabaUIE TBEPIOCTH MeTauia oopasma (HB).
2.3.0npenenuTs npee MPpOYHOCTH (G,) MeTauia 00pasia Ha pa3phIB:
o, = 0,36 HB - nna cranu;
c; = 0,1 HB - s gyryna.
2.4. Tlo Tabnuile yCTaHOBUTH COOTBETCTBYIOIIYIO MapKy MeTasuia.
2.5 Pe3ynbrarhl HCTIBITAHUM 3aHECTH B TAOJIUILY:

Juamerp |cuive BOAaBIMBaHUS Huametp TBépnoctsb 1o TIpenen Mapka metamia
Ne mrapuka D, P, xl'c OTII€YaTKa Bbpunenmo HB | npouHOCTH CT,,
onbITa MM d, MM MIla
1. 10 3000
2. 10 3000

KouTpoJsbHBIe BONPOCHI

1.Yrto Takoe TBEpIOCTH?

2.B Kakux eIMHUIAX U3MEPAECTCS TBEPAOCTh?
3.Kaxk yctpoen npubop 1715t UCTIBITAHHS TBEPIOCTH?
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Jlabopamopnoe 3auamue Nel UceienoBanne THATrPaMMBbl COCTOSTHUS
JKeJ1e30YIJIHPO/ICThIX CIIABOB
Kparkue TeopeTrudeckue cBeieHUsI
JuarpamMmma cocTosiHUSI XapakTepu3yeT (a30BbIi COCTAB KEIE30yIIePOIUCTHIX
CILJIaBOB (CTajied M YyryHOB) B PaBHOBECHOM COCTOSIHHMH, T.€. NMPHU MEIJIEHHOM
OXJIQXKJIEHWH, KOTJIa B CILJIaBaX YCIEBAIOT MPOM30UTH MU y3HMOHHBIE MPOIECCHI,
conpoBokaaronme (¢Ga3oBeiIMH  IpeBpamieHus. OCHOBHBIMH  KOMIIOHEHTaMHU
KEJIC30YTJIEPOAUCTHIX CIUIABOB SIBIIIIOTCS JKEJIE30 U YIIIEPOJ]

B3aumoseiicTBue kene3a U yriepoia COCTOMT B TOM, YTO YIJIEPOJ MOKET
pPacTBOPATHCS KakK B KUJKOM (pacIUIaBJICHHOM) jKeje3e, TaK U B Pa3IUYHBIX €ro
MOAU(PUKAIHASIX B TBEPJOM COCTOSTHUH.

Takum 00pa3om, B JKEIE30yTIACPOTUCTHIX CIIIIaBAX MOTYT 00pa30BBIBATHCS
cieayromue ¢has3bl: XKUAKANA pacTBOp, TBEpAbIM pacTBop. [IpeBpaiienus B
KEJIE30yTIIEPOAUCTHIX CIUIaBaX MPOUCXOAUT KaK IMPU KPUCTATIU3AIINN
(3aTBepIeBaHUHN) KUJIKOU (Pa3bl, Tak U B TBEPIAOM COCTOSIHHUH.

Cmpyxkmypnote cocmasnaougue cniasos Fe — C

Tepmun Onpeodenenue, xapaKkmepucmuka

Deppum Deppum (@) — meepovlit pacmeop y2nepooa 6 a-
scenese. M. cywiecmeyem 6 Cnasax npu
memnepamype nuxce 727°C.

Aycmenum Aycmenum (A) — meepowvtii pacmeop y2nepooa 8 y-
Jcenese. A. cywyecmeyem 6 cniagax npu

memnepamype eviue 727°C. Ilpu 727°C A.

cooeprcum 0,8%C, npu 1147°C — 2,14%C.

Iemenmum Hemenmum (I]) — kapouo »cenesza, xumuuecxkoe
coeounenue. Ilpu ecex memnepamypax
cyuiecmeosanus L. cooeporcum 6,67%C. B
3a8UCUMOCIU OM YC108UIL 00PA308AHUA PA3IUYAIOM
11.: nepsuunwiit 1[I, oopazyrouwiuiica u3z scuokoi ghazvt
6 euoe u2oavuamoulx Kpucmannos u emopuunwtii 111,
o00pazyrowuiica uz meépooi ghazl

Jledeoypum Jeoeoypum (J/I=A+L]) — mexanuueckas cmecw
aycmenuma u yemenmuma (3émexkmuxa). JI.
cooepycum 4,3% C. Ilpu memnepamype nusce 727°C
aycmeHnum jiededypuma pacnadaemcs Ha nepaum u
uemenmum.

Hepaum Hepaum (II=®+1]) — mexanuueckaa cmecov peppuma
u yemenmuma (3é6mexmoud). Il. cooeprcum 0,8%C.
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Juazpamma cocmosanusa cnnasos Fe — C

tec, 1£°C
Fe |a bF'F,’EC
7539 9
XK.C .+ U (neps)
1747
F
Y +Nn
2
K 727
Y+
= -
o Qa3 2,14 4,3 6,67%C
N Cmonts —— S — Hy2yHbr ~/

ACD — nuHHS TMKBUAYCA — HAYaJIO IEPBUYHON KPUCTAJUTU3AINH CIIJIABOB.

[To AC — BrITTagaroT KpUCTAILTBI aycTeHuTa, 1o CD — mepBUYHOTO 1IEMEHTHUTA.

AECF — nuHus commmyca — 3aKaHUYMBACTCS TEPBHYHAS KPHUCTAILIU3AIIHS
CTLJIaBOB.

B o6mactm AESG — aycrenmt. [lpm ero oxmaxaeHuun no GS HaumHAETCS
MEPEXO]T Y B 0. -)KEJIe30 U BBIMAJAIOT KPUCTAJUIBI (heppuTa.

[To ES — aycTeHuT HaunHaeT pacnagaThCs BBIACISISI H30BITOYHBINA YTIIEPOJI B BUJIE
BTOPUYHOTO [IEMEHTHUTA.

B Touke S — W3 aycTeHUTa OJHOBPEMEHHO KpPUCTAJUIM3YIOTCA GEppUr u
[IEMEHTHUT, 00pa3ys IBTEKTOU] — MEPIIUT.

JI03BTEKTOUIHBIE CTATH COJEPKaT (DEPPUT U TEPIUT.

3asBrekTouannie (> 0,83 % C) comeprkat nepyuT U IIEMEHTHT.

ECF — nuHusg neaeOypuTHOTO TpEBpaIeHUS — 3aKaHYMBACTCS MEpBUYHAS
KpHUcTaLIM3anus 4yryHoB. B touke C (4,3 % C) mpu 1147 °C ogrOBpemeHHO
KPUCTAJUTM3YIOTCS ayCTEHUT H IIEMEHTUT, 00pa3ys MEXaHHUYEeCKYyId CMECh
(3BTEKTHUKY) — 1eAeOypHUT.

[To EC — obpa3syrorcst moaBTekTuueckue 9yryssl (2,14...4,3 % C). OHu coctost
U3 KPHUCTAUIOB aycTeHuTa W JeacOyputa. Ilpw oXjakIeHWH pacTBOPUMOCTH
yTIEpo/ia B JKeJIe3e¢ CHUKACTCS U OH BBIACIISACTCS U3 ayCTCHUTA B BUJIC BTOPUYHOTO
IIEMEHTHUTA.

[To CF — obpasyercs 3a’BrekTudeckue uyrynsel (4,3...6,67 % C), xotopsie
COCTOST U3 JieAeOypuTa v MEPBUYHOTO IIeMEHTUTA (OeIbIe UyTYHBI).

PSK - wmHHMS nepauTHOro mpeBpaimieHus. Hwmke He€ MOpoucxoauT
OKOHYATEThHBIN pacnaj ayCTeHUTA, CBSI3aHHBIN C Y — o IPEBPAIIICHUEM B Keje3e U
oOpa3oBaHUEM TEPIIHTA.
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JIODBTEKTUYECKUE YYT'yHBI

colep)kaT  TEpIHT,

3a3BTCKTHYCCKHUEC — J'ICI[C6ypI/IT N IEMCHTHUT.

MEPJIUT.

Boinosinenue padoTnbl
1. HauepTtute nuarpammy, yKaxXuT€ NapamMeTpbl OCHOBHBIX To4eK. KparTko
ONUILIUTE, YTO COOON NpPENCTaBIACT ayCTEHUT, (PeppuT, LHEMEHTHUT, JeAcOYypuT,

4. OnummMre, Kakue MpoLecchl IPOU30MIYT CO CIUIABOM B 33JJaHHOM
IIPOLICHTHOM COJIEpKaHUU YIiiepoa NPy MEJJICHHOM OXJIAKJIEHUU. J[aHHbIE B3SITh
U3 TaOJUIBI B COOTBETCTBUU C BAPUAHTOM.

5. Kakue cTpyKTyphl UMEET CIJIaB B TOUKax 1u 27

HEMEHTUT U Jenelypur,

6. CocrtaBuTh OTYET W  cHOelaTh  3aKIIOYCHHE O  TPOJCITAaHHOU
tC, £
4 Fegc
Ll |
I
IV 1l
(1:248 & s h
VI I VIl
Vv VI, |
2 P TS |‘ | K
X0 x X L oxan
l \
' !
| |
| |
0 983 214 4,3 6,67%C
N ” S [, — ? e i
pabote
[Tkazarenu 1 2 3 4 5 6 7 8 9
Conep:xanue | 0,3 2,7 0,5 25 0,7 2,3 0,9 15 1,1
yriepoaa %
Temmnepartypa | 1400 | 1100 | 1300 | 1100 | 1200 1300 1150 | 1350 1220
B Touke 1
Temmnepartypa | 750 700 600 900 650 950 700 650 750
B TOYKe 2

KonTposbHbIe BONPOCHI

1. YUto takoe dhepput?

2. Yto Takoe ayCTEHUT?
3. Uto Takoe NEMEHTHT ?

4. Yto Takoe neaedypur ?
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5. Yro Takoe nepaut ?

6. UTo Takoe NOIBTEKTOUIHASA CTAID 7
7. UTo Takoe 3aPBTEKTOMIHAS CTANID ?
8. Uto Takoe M0BTEKTHUYECKUN UyTyH ?
9. Uto Takoe 3a3BTEKTUUCCKUN YyTyH ?
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