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IlIkana ouenueanusn

Illkana oyenusanun nabopamopHoil padbomol

BBITIOJTHCHBI IIOCTaBJICHHBIC Oeiun pa6OTBI,
CTYACHT YCTKO U

20 6amnoB
0e3 OomMOOK OTBETHJI HAa BCE KOHTPOJIbHBIC
BOIIPOCHI
BBIMIOJTHEHBI BCE 3aJlaHus  pabOThI; CTYICHT
OTBETHUII HA BCE 12 6amnoB

KOHTPOJIbHBIC BOIIPOCHI C 3aMCYAHUSIMU

BBINTOJIHEHBI BCE 3aJIaHMsI Ta00paTOPHOI
paboThl ¢ 3aMEUaHUSIMH; CTYACHT OTBETHJ Ha 6 OaioB
BCE KOHTPOJIbHBIC BOMIPOCHI C 3aMCUaHHUSIMU

CTYACHT HE BBIIIOJTHUII NI BBIITOJIHUII
HETIPaBUIBHO

3amaHust  JTabopaTOpHOM  pabOThI,  CTYIEHT
OTBETHUJI HA KOHTPOJIbHBIC

BOIIPOCHI C omMOKaMH WIM HE OTBETWI Ha
KOHTPOJIbHBIE BOITPOCHI

0 oautoB

Illkana oyenueanusa mecma

Hamucanue tecta onennBaercs mo mkaie oT 0 1o 24 6amnoB. OCBOEHHE KOMIIETEHIUN

3aBHCHUT OT pPC3yJibTaTa HAIITMCAHUA TCCTA:

KOMIIETEHIIMM CUMTAIOTCA OCBOEHHbIMH Ha | 16-24 Gamnos (80-100% mpaBHIbHBIX OTBETOB)

BBICOKOM YpOBHE (OIIEHKA OTJIHYHO)

KOMIIETEHIIMM CUMTAIOTCS OCBOEHHBIMH Ha | 12-15 Gammnos (70-75 % mpaBHIIbHBIX OTBETOB)

06a30BOM ypoBHE (OIIEHKA XOPOIIIO);

KOMIIETEHIIMH CYHUTAIOTCS OCBOEHHBIMH Ha | 7-10- 6ammos (50-65 % npaBUIBHBIX OTBETOB)

YIIOBJIETBOPUTEIBLHOM YpOBHE (oenka
YJIOBJIETBOPUTEIILHO);

KOMIICTCHIIMU  CUYHHUTAIOTCA HC  OCBOCHHBIMHU 0 6ammoB (MeHee 50 % MMpaBUJIbHBIX OTBGTOB)

(OlIeHKa HEYJIOBJIETBOPUTEIHHO).

HlIxana oyenusanusn pepepama

Kpurepuu onienuBanus Bbambt

CBo0oHOE U3/I0KEHNE U BIaieHue MaTepuanom. [lomHoe 16-20

YCBOEHHE CYTH MPOOJIEMBI, JOCTATOUHO MTPABUIILHOE U3JI0KEHUE TEOPUH U METO/I0JIOTHH, a0
aHaIM3 (PaKTUUYECKOro MaTepuaia U YETKOE U3JI0KEHNE UTOTOBBIX Pe3yJIbTaTOB, IPAMOTHOE 5

U3JI0’KEHUE TEKCTA.

HocraTouHoe ycBoeHne MaTeprana. CyTh mpo0OJieMbl pacKpbhITa, aHATUTHYECKHE MaTepuaisl, | 12-15

B OCHOBHOM, MPEJCTABIIEHBI; OMUCAHUE HE COJEPKUT TPyOBIX OMTMOOK; OCHOBHBIE BBIBOJBI | Oaiio
H3JI0KEHBI U, B OCHOBHOM, OCMBICJICHBI. B

[ToBepXHOCTHOE YCBOEHHE TEOPETUUECKOT0 MaTepuana. Hegocratounslil anaims 7-10

aHanuzupyemoro Matepuana. CyTs IpoOJieMbl H3JI0)KEHA HEYETKO; B UCIIOJIb30BAHUH 6aino
MOHATUIHOTO anmnapaTta BCTPEYaroTCsl HECYIIECTBEHHbIE OIIMOKH; B
HeynosnerBopurenbHOe yCBOGHHE TEOPETUYECKOTO M (PAKTUYECKOTO MaTepHasa mo 0

npoGiemMaM HayyHOro ucciaenoBaHus. CyTb MpoOIeMbl U BHIBOABI U3JI0KEHBI III0XO0; B 6asio
WCTIOJIH30BAHUY MOHITUHHOTO anmnapaTa BCTPEYatoTCs TpyOble OMIMOKH; OCHOBHBIE BHIBOJIBI B




M3JI0KECHBI 1 OCMBICJICHBI I1JI0XO.

[IkaJja oneHNBAHNSA KOHCIIEKTA

Bana Kpurepum oneHuBaHus

6-5 6a/utoB | KoHCIekT B IOJTHOM 00beME TIEPEIaeT CMBICI M COJIEPIKAHUE JICKIIUU, COCTABIICH C
HCIIOTH30BAaHUEM DJIEMEHTOB CTEHOTpa(HH, TOMOHEH CBEICHUSIMHA U3
PEKOMEHTOBAHHBIX UCTOUYHUKOB.

4-2 6anna | Koncmekr B ocHoBHOM (601ee 50%) mepemaer CMBICH U COAepKaHNe JIEKIIH, COCTaBICH
C WCIIOJIb30BAHUEM 3JIEMEHTOB CTCHOTpa(UH, JOMOJHEH CBSCHUSIMHU U3
PEKOMEH/TIOBAHHBIX HCTOYHUKOB.

0-1 KoHcnekT nepeaet CMBIC U COiepKaHue JISKIIMU MeHee, 4eM Ha 50%, cocTtaBiieH 0e3
WCTIOIb30BaHMS DIIEMEHTOB CTCHOrpaduu, CBEICHHSI N3 PEKOMEHIOBAHHBIX HCTOYHUKOB
OTCYTCTBYIOT.

3 TumnoBble KOHTPOJIbHBIE 3aJaHHsI HJIH HHbIe MaTePHAJIbl, HE00X0IMMbIE JIJIsl OLleHKH
3HAHUI{, YMeHUIi, HABBIKOB, U (MJIH) ONBITA AEATEJIbHOCTH, XAPAKTEPH3YIOIIHX ITATBI
(hopMHUpPOBaHUA KOMIETEHIMH B MpoLiecce 0CBOEHHs 00Pa30BaTEIbHOI0 MATEPHAJIBI

JlabopaTopHas padora Nel «Onpenesenne TBepI0CTH MAaTEPHAJIOB PAa3IHYHBIMH
MeTOIaM i)

Heap padoTbI: O3HAKOMHUTHCA C OCHOBHBIMH METOJAMHU HCHBITAHUN U

HAYYUTHCS ONPEAETSATh TBEPOCTh PA3IMUHBIX MaTEPUATIOB.
Teoperndeckoe 000CHOBaHHE

TBepaocTb — CBOWCTBO MOBEPXHOCTHOTO CJIOS MaTepuana CONPOTHUBISATHCS
YOPYro U TUIacTHYECKOM JedopMaliiu Wi pa3pylIeHUI0 P MECTHBIX KOHTAKTHBIX
BO3JCHUCTBUSAX CO CTOPOHBI APYroro, 6ojee TBEpAOro U HE MOJIYYAIOUIEro OCTaTOYHOM
nedopmaruu Tena (MHISHTOpA) ONpeeIeHHON GOPMBI i pa3MEpPOB.

HcnpiTanus Ha TBEpIOCTH SIBISIFOTCS OJHUMH M3 CaMbIX PacHpOCTPaHEHHBIX
BHJIOB MEXaHMUYECKMX HWCIOBITAaHWM  Ojaromapss CBOEH  MPOCTOTE, BBICOKOH
MPOU3BOIUTENILHOCTH, a TaKXXe BO3MOXKHOCTH HEpa3pyllaoUIero KOHTPOJIsA, Kak
71a00paTOPHBIX 00Pa3LOB, TAK U TOTOBBIX U3EIHM.

CriocoObI ompezienieHusi TBEPIOCTH B 3aBUCHMOCTH OT CKOPOCTH TPHIIOKECHHUS

Harpy3Kd JeIsT Ha CTaTUYeCKHWe M JUHAMHYECKHE, a IO CIoco0y NPHIOKEHUS
Harpy3ku — Ha METO/bI BAABJIMBAaHU U LlaparlaHus.

Bo Bcex Meromax WUCHBITAHUW Ha TBEPAOCTh OYEHb BAXHO IIPABUIIBLHO
MOATOTOBUTH TMOBEPXHOCTHBIN cJIoM 00pasma. OH MO0DKEeH MO BO3MOXKHOCTH HamOoJiee
MOJTHO XapaKTepU30BaTh MaTepral, TBEPAOCTh KOTOPOTO HEOOXOAMMO ONpeAesuTh. Bee
MOBEPXHOCTHBIE Ae(eKThl (OKamuHAa, BHIOOMHBI, BMSTHHBI, I'pyOble PHCKH H T.I.)
JOJKHBI OBITH yJasieHbl. TpeOoBaHUS K KAa4eCTBY HCIBITYEMOW MOBEPXHOCTH 3aBUCST
OT METOJla WCTBITAaHUA ¢ OOBIYHO TIpeAmnonararoT e€ nutudoBaHue, W JIakKe

MOJINPOBAHHUE.




HauOonbiiee pacnpocTpaHeHUE MOJYyYWIIO HU3MEPEHHE TBEPAOCTH METOJaMHU
CTAaTMYECKOTO BIaBIMBaHWs. [IpM HCHBITAaHUKM B TMOBEPXHOCTH 00pasiia HEKOTOPOE
BpeMs C ONPEeTIEHHON CUIIONW BAABIMBACTCSA CTAHIAPTHOE TEJIO, KOTOPOE HA3BIBAETCS
UHICHTOPOM. B pe3ynpTaTe NOBEPXHOCTHBIE CIIOM MaTepuala, HaxXOISAIIHUECs IOJ
MHJIEHTOPOM M BOJIM3M HETO, IIACTHUYECKH JeQOPMHUPYIOTCS, HAa IIOBEPXHOCTH 0Opasia
oOpa3yercst OTIeYaToK.

Pazmuuaror TpU OCHOBHBIX MCTOAA OIPCACICHUA TBCPAOCTU CTATHUYCCKHUM
BJIaBJIMBaHUEM HHACHTOpa: Meron bpunemnsa, meron Bukkepca, meron Pokxsenna.
Mertoabl paznuuaroTcss (HopMoi, pasMepaMH M MaTepUaIoM HHICHTOPA; BEJIUYMHOM
CWJIbl BJABJIMBAHUA W MNPOIOJIZKUTCIBHOCTBIO eé IIGIZCTBPISI, KadyeCTBOM IIOATI'OTOBKHU
HCIBITYEMBIX HOBerHOCTef/'I.

Br10op MeToa ucnibITaHNi 3aBUCUT OT XMMUYECKOT'0 COCTaBa MaTepHaia v Buja
ero IpeauecTByomei o0paboTku (OTXKUT, 3aKajika, HAKIEN, XMMHMKO- TepMUYECcKas

00paboTKa | T.I1.).

Teépoocmb no Poxeenny

Meron PokBemna npuMeEHSETCS M1 HWCIBITAHUS MaTEPUajOB MOBBIIEHHON
TBEpAOCTH. B »3TOM MeTone ompenenseTcss HE pa3Mep OTIedarka, a TIyOuHa
BJIaBJIMBaHUS UHIEHTOPA B UCIIBITYEMYIO IOBEPXHOCTb.

[Ipu wu3MepeHUM TBEPAOCTH MaTepHalioB MeTonoM PokBemia WHACHTOP
BJIaBJIUBACTCSI B O0Opa3er] MojJ JAEUCTBHEM JIBYX IIOCJIEIOBATEIbHO MpPUIaraeMbIX
Harpy3oK — IpeIBapUTeIbHOW U OCHOBHOM (pHC. 2).

CHavana npunaraercs npeasapurejbHasi Harpyska FO = 10 krc (100 H),
KOTOpasi He CHUMAEeTCA J10 KOHIIAa ucnbiTanus. [lo e€ neficTBueM MHACHTOP BHEIPSETCS
B oOpasernr Ha riayouny hO . 3aTem k mpenBapuTeIbHON Harpy3Ke 100aBIsCTCS OCHOBHAS
Harpy3ka F1 u riryOuHa BAaBIUBaHMS MHICHTOPA YBEIMUYUBACTCA 10 BelnuuHbl N . Uem

MCHbBIIC h, TEM BbLIIIC YHUCJIO TBEPAOCTH 11O POKBCJIJIy.

Puc. 2. Cxema omnpeneneHus TBEPAOCTH MaTepHaloB MeToaoM Poksemna

I'myOvHa BOaBiIMBaHMs MHISHTOPA aBTOMATHYECKH U3MEPSETCs IpUOOpoOM



U TmpeoOpaszyercs MM B TIOKa3aHUS CTPENOYHOIO KPYroBOIO HMHAMKATOpa C IICHOM
nenenus mkansl 0,002 mm. [{udpoBsie Moka3aHus HHANKATOPA U XAPAKTEPU3YIOT YHUCIIO
TBEpAOCTH MarepuanoB 1o Poksemry. Hukakux Ipyrux BBIYMCICHUN NPOBOAUTH HE
HaJo.

Takum o6pa3zoMm, uucio TBepaoctd no Poksemny — Oe3pa3mepHas BelUYUHA,
COOTBETCTBYIOIIAsl OCEBOMY nepemeniennto nuaentopa Ha 0,002 mm. OHO cUUTHIBaeTCs
HenmocpeACcTBeHHO ¢ unudepbmata mnpubopa. [myOwHa BIaBIMBaHUS WHICHTOpA B
HCIBITYEMYIO TOBEPXHOCTh 3aBUCUT OT THUIIA MHJECHTOpPAa W BEIUYMHBI Harpy3ku. B
CBS3M C JTHUM Ha IU(PPOBOM HUHAMKATOpE NpuOOpa HMEIOT MECTO TpPU IIKAJbI
mmepenusi: A, Bu C .

[Tpu pabote no mkane A ocHoBHas Harpy3ka F1 = 50 kre (500 H), a mo mkaine
C — F1 =140 xrc (1400 H). B xauecTBe MH/IEHTOpA B CIy4yasiX MUCIOIb30BaHUS LKAl A

u C ciyXuT ajJMa3Hblil KOHYC C yrJioM npH BepiinHe 120° u paanycoM 3akpyrieHHs
0,2 MM.
Uucna TtBepmoctu mno PokBemry 0003Ha4arOTCS JIATUHCKUMHU — OyKBamu

cootBercTBeHHO HRA 1 HRC 1 BoIpaxkatorcs hopmynoii:

HRA (HRC) = 100 — (h—h0) /0,002 ,

rae uncio 0,002 (Mm) — 1ieHa JeieHus MIKalbl WHIUWKatopa TBepaomepa. CTpenka Ha
uugepbaaTe mprudopa Moka3pIBaeT roToBbIE uncia TBepaocTH, Hanpumep HRC 56, HRC
65 wmu HRA 70, HRA 85.

IIpu pabore mo mxkane B ocHoBHas Harpy3ka F1 = 90 krc, a B kadecTBe
MHJICHTOpAa HUCIOJb3YeTCsl CTAJBHOM 3aKajleHHbIH mapuk auamerpoMm 1,5875 mm
(1/16 mroiima). Yucno TBepaocTH mpu ITOM 3anuchiBaercas OykBamu HRB wu
orpejensercs 1no Gopmyie:

HRB =130-(h-h0) /0,002 .

UYucna tBEpaoctu no Poksemny — 6e3pa3MepHbIe BETHUUUHBI.

Br100op 1mikaiiel U3MEpeHHs, TO €CTh YCIOBUS UCTIBITAHUSA, 3aBUCUT OT MaTepHasa
u ero obpabotku. [[ns onpeneneHust TBEPAOCTH AOCTATOUYHO MATKUX (HEYPOYHEHHBIX )
CTaJIell U YyT'YHOB M3MEPEHUS MOKHO IPOBOANTH IO mkaine B. JlomyckaeMble npeaessl
n3Mepenus TBEpaoctH mo toi mkane HRB 25 — 100, uto cooTBETCTBYET TBEPIOCTH 110
bpunemnro HB 600 — 2400 MIla.

TBepaocTs crasielli M HEKOTOPHIX JAPYTUMX CIJIABOB IIOCIE  YINPOUHSIOLIEH
TEPMHUYECKON 00paboTKu 00bIYHO ompenensor nmo mkaie C. [Ipenenst usmepenuii mo

stoit mkane coctapasior HRC 20 — 67 (HB 2400 — 9000 MIIa).



[[lxana A mnpuMeHsieTCd NpH ONPEACICHUHM TBEPAOCTH OYE€Hb TBEPIbBIX
MHCTPYMEHTAJIBHBIX CILJIABOB, B TOM YHCJIE MeTajUloKepamMuueckux. Paboune mnpeensl
usmepenuit cocrarsitor HRA 70 — 85 (60s1ee 9000 MIIa).

Hcnbitanua mnposoxar Ha TBepaoMmepax tuna TK. Ilpumensrorcs kak

CTallMOHAPHbIE, TaK U IEPEHOCHBIE TPUOOPHI.

IHopsinok BbINOJHEHHUS PAOOTHI

O3HAaKOMUTKCS C YCTPONCTBOM M MPUHIIUIIOM pabOThI TBEPAOMEPOB.
[ToAroTOBUTH TOBEPXHOCTH OOPA3IIOB UCCIIEyEMbIX MaTEPHAIIOB.
[IpoBecTu ucnpiTaHusl MaTEPUAJIOB HA TBEPAOCTh PA3JIMYHBIMU METOJIAMH.
Paccunrarh nim onpeneuTh o TadymiaM TBEPIOCTh MaTEPHUATIOB.
CpaBHUTH 00pa3IIbl UCIIBITYEMbIX MaTEPHAIIOB O TBEPIOCTH.

CocTaBUTh NUCEMEHHBIA OTYET U BBIBOJbI I1O pa60Te.

ogakrwdE

ITPUMEPHBIE TECTOBBIE 3AIAHN A 110 MATEPUAJIOBE/IEHUTO

OOHUM U3 NEPBbLIX MEMALN08, KOMOPLLU CMAJL NOLYYAMb U UCHOIb308AMb YEN08EK OblL(0). ... ...
Memannogedenue asusiemcs cOCMAagHol 4acmpio.........

Paspywenue memannog 6 obnacmu niacmudeckou degpopmayuu Ha3vl8aemcs... ...

U3 104 snemenmos nepuoouneckoii madbauysbl HAUboIbULee KOIUYECMBO COCMABISAION.... .....
Mamepuanet na ocHoge yenepoda, amomvl KOMOPbIX 0OPA3VIOM MONEKYIbl HA3bIGAIOMCSL ...

Memannuyeckoe meepooe meno umeem ... ... CoHCUMACMOCTb
OYCHBb BBICOKYIO

BBICOKYIO

HEOOJIBIITYIO

HYJIEBYIO

Cepebpo ssnsemcs... .... Memaniom

YEepHBIM

0J1aropoTHBIM

YpaHOBBIM

JICTKUM

Hucnoxayuu senaomces ........ 8 Kpucmaiie
MPUMECSIMH

nedexTamu

MarHUTHBIMH BKJIFOYCHUSIMU

nopamMu

Yyeyn cooeporcum ... ..... yenepooa, uem Cmaiv
MEHBIIIE

ropaszo MeHbIIIe

OombIie

B JIBA pa3a MEHBIIIE

ns onpedenenus paccmosiHus Mexncoy amomamy UCNONb3Yemcs ... ... aHanu3z
MaTeMaTUYECKUI

PEHTTEHOCTPYKTYPHBII



XUMUYECKUI
CnekTpalibHBII

Yemanosume coomeemcmeue mexncoy mamepuanom u cpeoOHuM 006beMoM €20 NpPou3800Cmed 6
mupe 3a 200(8 cepeoune 2000-x 20008):

cTaib O — 2500 Tonn

ATIOMUHHH O — muwIHapa TOHH

30J10TO 0 — 25 MHJUIMOHOB TOHH

ponuit 0 — HECKOJIBKO COTEH KHUJIOTPaMMOB

Yemanosume coomeememeue medncoy mamepuanom u e2o cpeonell MUposoll YeHoll (6 cepedute
2000-x 200086):

YyTyH O — 150 — 250 gomtapoB 3a TOHHY

ATIOMUHUI O — oko510 1700 10/TAPOB 33 TPOMCKYIO YHITHIO

30JI0TO o — 2500 — 3500 monnapoB 3a TOHHY

TJIaTUHA 0 — okoJio 1000 mosmapoB 3a TPOHUCKYIO YHITUIO

Yemanosume coomeemcemeue medxcoy mamepuanom u e20 MaKCUMANbHOU NAACIMUYHOCBIO!

YyT'yH O — npakTUyecku HysIeBas

pe3uHa O - HebOoapIIas

CTEKJIO O — JOCTATOYHO OOIbIIAs

HU3KOYTJIEPOAKCTAs CTaNlb O - O4YeHb OodbIIas

Yemanosume coomeemcmeue MeDdey mamepuaiom u eco npoivHocmsvlio.

CBUHEIL] O — o4eHb BBICOKAS
JIETUPOBAHHAs CTallb O - mamas
AIFOMAHWEBBIN CILIAB O - BBICOKAA

XOJ'IOI[HO'I[C(I)OpMI/IpOBaHHaSI yriepoaucras Ctajlb O- HeOoIbIIas
Yemanosume coomeemcemesue Me:)fcéy mamepuaiom u codepofcauuem 6 HeM yeﬂepoda:

cTaib O —-or2106,7%

YYT'yH O — 10 2%

CUIIyMHH 0 — 6au3zko k 100%

YTOJIbHBIE 3JIEKTPOIbI O — NPaKTUYECKU HE COIEPIKUT

Yemanosume mamepuanvl 6 nopsioke Hapacmanus ux yoeibHo20 6ecd:

& - aMIOMUHUI

& - xenes’o

& - mIacTMacca

[] - IlaTrHA

Yemanosume mamepuanul 6 nopsioke HAPACMAHUsL UX IAEKMPONPOBOOHOCIU.
& - xkenes’o

& - cepebpo

[] - anmMa3s

[l - amroMUHUR

Yemanosume mamepuanvl 6 nopsioke HApACMAaHUs Ux pexcyujeli CROCOOHOCML:
& - TBEp/IBIN CIUTaB

& - yraepoaucTast CTajb

(] - HU3KOJICTUPOBAHHAS CTaJIb

[] - anmMa3s

Yemanosume xumuueckue snemenmol 6 NOpAOKe HAPACMAHUS — UX NOPAOKOBO20 HOMEPA 6
maobnuye 1eMeHmos:

& - BOIOPOT

& - ypaH



] - alIFOMUHMI
] - KypyatoBui

Yemanosume mamepuanol 6 nopsioke HApacmanus ux aHMUKOPPO3UOHHOU CROCOOHOCIU:
& - [IaTUHA

& - 00BbIYHAA CTANb

L - HepKaBeroLas CcTajb

(] - cTajib ¢ HEOOJIBUIMM COIEPIKAHUEM XPOMA M HUKEIS

IIpumepHLIe TEMBI pedepaToB

1.  /Imarpamma COCTOSIHMS JKE€JI€30-yIIepos

2. CBsi3p MEXy CBOICTBAMH CIVIABOB U AMArpaMMaMH COCTOSTHUS.

3. KowmmonenTs u ¢a3bl B crijiaBax kenesa ¢ yriaepoaoM. Oeppur, aycTeHUT, IEMEHTHT.

4.  JlmarpaMma coCTOSTHUS jkemne30-mieMeHTuT. JleneOypur. Ilepnut. JlmarpamMmma cocTosTHUS
Kene3o-rpadur

5. Kraccudukanus cranei.

6.  YriepoaucTbsie KOHCTPYKIMOHHBIE CTATH.

7. MapkupoBka JIerupoBaHHBIX cTajiell. CpaBHEHHUE CBOMCTB YIIIEPOAUCTHIX U
JETUPOBAHHBIX CTAJIEH

8. [TpokanuBaeMoCTh U (PU3UKO-XUMUIECKIE CBOHCTBA JISTHPOBAHHBIX CTAJICH.

9.  CrpowutenbHble KOHCTPYKIIMOHHBIE cTaid. CBapUBAaEMOCTD CTaJICH.

10. MamMHOCTPOUTENbHBIE CTadM . TWUOBl MAaIIUHOCTPOHUTENBHBIX KOHCTPYKIIHOHHBIX

craneil. CBoiicTBa U MPUMEHEHUE MAIIMHOCTPOUTEIbHBIX CTaJICH.

1 1. KOoHCTpYKIIMOHHBIE CTAIH CO CHEIHATBHBIMH (PU3UKO-XUMUYECKUMHU CBOHCTBAMH.
11. HHcTpyMeHTalbHbIE CTAIN U CIUIABHI JUIsl 00pabOTKH pe3aHueM. beicTpopexyIine cTaim.
12. Tsepapie cruiaBbl. OcoOOTBEPIbIC MATEPHAIIBI
13. Cranu ans U3MEpPUTEIBHOTO UHCTPYMEHTA.

14. Ilenm TepMuyeckoil 00pabOTKM MeTauIoB U cIulaBoB. (OCHOBHBIE IapaMeTphl
TEepMUYECKOi 00pabOTKH.

15. Bunsl Tepmudeckoi 00paboTKu

16. OcHOBHbBIE TUIIbI ATFOMMHUEBBIX CIIJIABOB. MapKUpPOBKA aIFOMUHUEBBIX CILUIABOB.

17. Menausle criaBbl

18. Knaccudukamus 1 XxapakTepUCTHKa HEMETAIIIMYECKUX MaTepHalIOB.

19. Kepamuka u dpapdop

20. Pe3nHO-TEXHUYECKUE MaTEpUAIbI

21. JlpeBecwHa M IpeBECHBIC MaTEPHUAIBI

22. YepHbl€ U IIBETHBIE METAJLIIBI

23. Kpucraminueckue u aMmopgHble MaTeprabl

24. Heopranuueckue 1 OpraHn4ecKre MaTepHabl

25. Metamnueckue MaTepuaibl U UX KJIacCUpUKaIU.

26. Hemetayuinyeckue MaTepHaiibl U UX KIACCU(PUKAIIHSL.

277. TeXHOJIOTHYECKHUE CBOMCTBA MAaTEPHAIIOB

28. MexaHn4ecKue CBOMCTBA MaTepUaJIOB

29 CBA3p aAuarpaMM COCTOSIHUSL U CBOMCTB CIIJIABOB.

30. OcHOBHBIE BUIBI TEPMHUECKONH 00PAOOTKH.

31. MapkupoBka cranen

IIpuMepHbIe BOIPOCHI K DK3aMeHY 1o JUCHMILINHE «MaTepuajioBeIeHHue»

1. Tlousarue (0) MalIInHOBEACHUH, TCXHOJIOTHH KOHCTPYKIIHMOHHBIX MaTcpuraiosB,
MaTCpUaAJIOBCACHUN, MCTAJIJIOBCACHUU. I/ICTOpI/IH Pa3BUTHA HAYKHU O MaTCpHUAJIax.



How

© oo~

11.
12.

13.
14.
15.
16.
17.

18.
19.
20.

21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

TBepaoe cocrosiHue BemiecTBa. YHCTbIe 3JIEMEHTHI U coequHeHus. Kpucraminueckue u
amopdHbie MaTepuaiabl. Heoprannueckue v OpraHM4ecKrue MaTepuaibl

Metaminl 1 HemMeTaJuTbl. [IoHATHE 0 METAIINYESCKOM COCTOSTHUM BEIISCTBA.
Merammueckiue Marepuaiabl M HX KiaaccuduKkamusa. YepHble W I[BETHBIE METaJUIbI.
Knaccudukanus BeTHbIX METAJLIOB.

OcHOBHBIE (PU3HYECKUE, XUMUUYECKHUE, TEXHOJOTUYECKHE U MEXaHUYCCKUE CBOMCTBA
MatepuanoB. OCHOBHBIE BUJIbI MEXAHUUECKUX UCTIBITAHUNA MAaTEPUAIIOB.

NneanbHble W peanbHbIE KPUCTAIIBI, TUIMBl W XAPAKTEPUCTUKH KPUCTALTAYECKUX
pemreTok. JleheKThl KpUCTAIUTMYECKOTO CTPOCHHS.

Kpucrannuzanus MetamnoB. MOHOKpHUCTAIBI U TOJTUKPUCTAILIBI.

OCHOBHBIE METO/IbI U3YUEHUS CTPYKTYPhI METAJUIOB U CILJIABOB.

[TonsiTre 0 a30BOM COCTaBE M CTPYKTYPHBIX COCTABJISIFOIIUX CILIABOB.

. Iloasarue o AuarpamMmax COCTOSIHUA I[BOP'IHBIX CIINIaBOB U MCTOAAX UX IMMOCTPOCHMU. CBs3b

JIarpaMM COCTOSIHUSI U CBOWCTB CILJIaBOB.

Jlnarpamma cOCTOSIHUS KEJI€30-yIIIEPOI.

OcHOBHBIE NapaMeTpbl TepMUYECKOM 00paboTku. Buapl Tepmuueckoil 00pabOTKH.
OcHOBHBIE IPEBPAILCHUS B METAJIJIAX U CIUIABaX MPH TEPMHUUECKOU 00paboTKe.

[ToHsATHE 0 XUMHKO-TEPMUUECKOM U TEPMO-MEXaHMUECKOH 00paboTKaX..

Xene3o u ero oCHOBHBIE (PU3UKO-XUMHUYECKUE CBOMCTBA.

Knaccugukanus cranei 1 4yryHoB.

[Tpumecu n 10OaBOYHBIE FTEMEHTHI B CTAISAX U UYT'yHaX.

VYriaepoaucTbie U JeTUpOBaHHbIE CTaIW. BiusHue yriiepoaa u JIErHpyrOIUX 3JI€MEHTOB
Ha CBOMCTBA CTaJEH.

KoHcTpyKIIMOHHBIE CTalN; UX KJIacCU(UKalKs, CBOHCTBA U IPUMEHEHHUE.
WHCTpyMeHTaIbHBIE CTAIH; UX KilacCU(UKAIKs, CBOMCTBA M IPUMEHEHHE.

Cranmu ¢ 0coObIMM (U3MUECKUMH CBOWCTBAMM; MX KJaccu(UKalus, CBOMCTBA,
MapKUpOBKa U IPUMEHEHHUE.

YyryHbl; UX KIacCU(pUKaIMs, CBOWCTBA, MAPKUPOBKA U IPUMEHEHHUE.

[ToHsiTHE O MOPOUIKOBBIX M KOMITIO3ULIMOHHBIX MaTepHasax.

AJIOMMHHUH U €r0 OCHOBHBIE (PU3HKO-XUMHUYECKUE CBOICTRA.

Knaccudukanus, MmapkupoBKa, CBOMCTBA U IPUMEHEHNE AIFOMUHHUEBBIX CIIJIABOB.

Menp 1 ee OCHOBHBIE (PU3MKO-XUMUYECKHE CBONCTBA.

Knaccudukanus, MapkupoBKa, CBOMCTBA U IPUMEHEHUE ME/IHBIX CILIABOB.

Tutan 1 ero OCHOBHbIE (PU3MKO-XUMHUUECKUE CBOMCTBA.

Knaccudukanus, MapkiupoBKa, CBOMCTBA U IPUMEHEHNE TUTAHOBBIX CIUIaBOB

OCHOBHBIE TYTOIUIaBKHE U aHTU(PUKIIMOHHBIE CIUIaBbl U UX IPUMEHEHHE.

OO61ue cBeeHUs U KilacCU(pUKaLKs HEMETAIIMYECKUX MaTepuaiax.

[Tonumeps! M UX KJIacCU(pUKAINS,

OCHOBHBIE BH/Ibl, CBOWCTBA U IPUMEHEHHE IIACTMACC.

OcHOBHBIE BU/IbI, CBOMCTBA M IPUMEHEHUE CUIIMKATHBIX MaTEPUAIOB.

OcHoBHbIE BUbl, CBOWCTBA U IPUMEHEHHUE CTEKOJ U KEPaMUKH.

OcHoBHBIE BUBI, CBOWCTBA U IPUMEHEHUE PE3HH.

OcHoBHbIE BUIbI, CBOWCTBA U IPUMEHEHHUE APEBECUHBI U JPEBECHBIX MAaTEPUAJIOB.

4. Meroan4yeckne MaTepHaJbl, ONpeAeJsOIIMe NPoUelypPbl OLEHUBAHHMS 3HAHWIA,
YMeHMii, HaBBIKOB M (MJIM) ONBITA [JAeATEJbHOCTH, XaPaKTePU3YKOIIHMX ITAlbI
(opMupoBaHus KOMIETEHIMA



TecrupoBanue

IIpennaraeMble TECTOBBIE 3a/aHus IO Kypcy « MarepuaioBeeHHE» MpEIHAa3HAUEHBI
JUIsL TIOBTOPEHUs IPOWJICHHOIO MaTepuajla U 3aKpEeIUICHHWs 3HaHWM, IVIaBHAs LE€Ib TECTOB -
CHCTEMaTH3MpPOBAaTh 3HAHMS CTYACHTOB. BO BCeX TECTOBBIX 33JaHUSAX HEOOXOIUMO BBHIOpATh
NOpaBWIbHBIM M3 IMpeAjaraeMblX OTBETOB, 3aBEPLIUTh OIpeJeNeHHe JUO0 BCTaBUTH
HEJOCTAIOIIMN TEepMUH. TeKylMi KOHTPOJIb 3HAHMM B BHJE TECTUPOBAHHUs, IIPOBOJIUTCA B
paMKax MPaKTUYECKOrO 3aHATHSL.

Hanucanue tecta onenusaercs 1o mkaine ot 0 1o 24 6amna. OcBoeHne KOMIETEHINN
3aBHCHT OT pe3yJIbTaTa HallUCAHUS TECTA.

TpeOoBaHusi N0 HANKCAHUIO pedpepaTa u TpeOoBaHus K odopmiieHnIo pedepara.

Pedepar — mnuceMmeHHas paboTa IO OJHOMY M3 aKTyaJlbHBIX BOINPOCOB B PaMKax
muctumuHbl. Lens moaroroBku pedepara — 0000ImIeHNEe pa3IMuHBIX HAYYHBIX HJEH, KOHIICTIINH,
TOYEK 3pEHHUs 110 HanboJiee BaXKHBIM H3yyaeMbIM IpoOsieMaM Ha OCHOBE CaMOCTOSITEIbHOIO aHau3a
MoHOTrpadudeckux paboT M ydeOHOW maureparypsl. OOyuaromemycs MpeIoCTaBIAeTCs IPaBO
CaMOCTOSITENIFHO BBIOpaTh TeMy pedepara M3 CIHMCKAa PEKOMEHIOBAHHBIX TEM, IMPHUBEJCHHBIX B
paboueii mporpamMMe AUCUUIUTUHBL. He nomyckaeTrcs B OJHOHM TpyIine HamucaHus AByX M Ooiee
pedepatoB mo oxnoit Teme. IloaroroBka pedepara MOKHA OCYIIECTBISATHCS B COOTBETCTBHH C
IUTAHOM, TEKCT JIOJKEH UMETh OPraHUYE€CKOE BHYTPEHHEE €IMHCTBO, CTPOTYIO JIOTUKY U3JI0KEHHUS,
CMBICJIOBYIO 3aBEPIICHHOCTb.

Pedepar nomkeH HUMETh OIpPENENICHHYIO CTPYKTYpYy: COJEpXKaHHUE, BBEIEHHE, ABA-TPU
naparpaga OCHOBHOW 4acTH, 3aKJIIOUYEHHE M CIIMCOK MCIOJIb30BAHHBIX MCTOYHMKOB U JIMTEPATYPHI,
HpuiIoKeHue (Ipu HeOOXOJUMOCTH).

Bo BBenenun (Makcumym 3—4 CTpaHMIBI) PACKPBIBACTCSA AKTyalbHOCTb TEMbI, M3JIaraloTCs
OCHOBHBIE TOYKH 3peHHs, (OPMHPYIOTCS Welb W 3aJadyd HUCCIeA0BaHMsA. B OCHOBHOW wyacTu
pacKpbIBaeTCsl COJIEp)KaHUE TOHATUN M TIOJOXKEHWH, BBITEKAIOIUX M3 aHajlu3a H3YYEHHOH
JUTEpaTypbl U pe3yJbTaTOB SMIUPUYECKUX HCCIENOBaHMNA. B 3akiI0YeHMHM NOABOAATCS WTOTH
ABTOPCKOI'0 UCCIIEJIOBAHUS B COOTBETCTBUU C BBIIBUHYTHIMH 33Ja4aMHu, JI€JIAI0TCSI CAMOCTOATEIbHbBIE
BBIBOABI U 0000menus. O0beM pedepata AOWKEH COCTaBiATh 10—15 cTpaHHMIl MAaIITMHOMHMCHOTO
(KOMIBIOTEPHOT'0) TEKCTA.

Ilepeuyens TpeOoBaHMI K BHICTYIUICHHIO CTY/ICHTA!

- CBA3b BBICTYIIJICHHUS C MIPEJIIIECTBYIOLIEH TEMOI UM BOIIPOCOM;

- PacKpBITHE CYITHOCTH MPOOIEMBI;

- METOJIOJIOTHYECKOE 3HAa4YeHHEe I Hay4dHOM, Npo(ecCHOHATBbHOW U MNPaKTUYECKOM
JIESTEIIbHOCTH.

Baxmweiimme TpeOoBaHHS K BBICTYIUIGHUSIM CTYJEHTOB — CaMOCTOSITEIBHOCTH B TOAOOpe
(akTHUECKOro MaTepualla U aHAIUTUYECKOM OTHOILEHUM K HEMY, YMEHHE PacCMaTpUBaTh NPUMEPHI
U (aKThl BO B3aUMOCBS3U M B3aUMOOOYCIIOBIIEHHOCTH, OTOMpaTh HauOoJIee CyIECTBEHHbIE U3 HUX.
BeicTynnenue cTyneHTa JOKHO COOTBETCTBOBATh TPEOOBAHMSAM JIOTMKU. UYeTkoe BbIUIEHEHHE
u3naraeMoil mpoOieMbl, ee To4YHas (OPMYJTUPOBKA, HEYKOCHHUTENbHAS IOCIIEA0BATEIbHOCTD
apryMeHTalMi UMEHHO TaHHOH mpoOieMsl, 0e3 HeonmpaBJaHHBIX OTCTYIUIEHHI OT Hee B mpolecce
000CHOBaHUs, 0€3yCIOBHAsI JOKa3aTEJbHOCTh, HEMPOTUBOPEUMBOCTh M TOJHOTA apryMEHTAINH,
NPaBUIIBHOE U COAEPIKATENbHOE MCITIOIB30BaHNE TIOHSITHI ¥ TEPMUHOB.

TpedoBanus k 1adbopaTopHoii padore

CyTtb nabopaTopHOil pabOTHI B TOM, YTOOBI H3YUUTh TEOPETUUECKYIO 0a3y 3HAHUN U
HOJYYUTh YMEHUS, KOTOPBIE MOTPEOYIOTCS Ul MOCIETYIONUX MPAKTUYECKHUX 3a/1aHui U paboT.

Xon 1a60paTOpPHBIX padoT

1. M3yuyuTh TEOPETUYECKYIO YaCTh JJAOOPATOPHON PabOTHI



N

3aKOHCIIEKTHPOBATH OCHOBHYIO HH(OpMAIIHIO Tab0paTOPHOH paboOTHI
VYMeHHe OTBETHTh Ha BOIIPOCHI 10 JTabOpaTOpHOIA paboTe
4. YMeHH€ BBIOJHUTH MPAKTHUECKOE 3a7aHNe U3 TaOOpaTOpHON pabOThI

w

TpeboBanus K 3K3aMeHy.

OK3aMeH 10 Kypcy TMPOBOJUTCS 10 OKOHYAHMHM M3y4eHUS JUCLUUILUIMHBI B
9K3aMEHAIMOHHYIO ceccrto. Jlo sK3aMeHa JOMyCKalOTCs CTYAEHTHI, OJHOCTHIO BBITOJHUBIINE
71a00paTopHbIE PadOTHI U MPOLIEAIINE TECTUPOBAHUE.

30-25 GamioB cTaBUTCA B TOM Ciydae, €CIM CTYACHT INPEACTAaBISACT Pa3BEPHYTHIH U
NOJHBIA OTBET Ha BONPOCH OWJIETa, TIOKa3blBaeT YMEHUE TPaMOTHO HCIIOJIb30BATh
TEPMUHOJIOTHIO W TOHATUIHBIN anmapaT IUCIHILIMHBI, UCHOJIB3YET B CBOEM OTBETE CCBHUIKH Ha
TEOPETHYECKHE TTOJIOKCHUS M TPAKTUUECKUIA MaTepuall.

24-18 OGanyoB CTaBUTCS B TOM CIIydae, €CJIM CTYACHT OTBEYaeT Ha IOCTABJICHHBIE B
OusieTe BOMPOCHI ¥ 3HACT TEPMHUHOJIOTHIO U MIOHATHHHBIN anmnapar AUCIHHUILTHHBL.

17-9 GannoB cTaBUTCS B TOM CiIy4ae, €CIM CTYJAEHT YaCTUYHO HE OTBETHJ Ha OJIUH
Bolpoc OwyieTa, a Takke B TOM Cly4ae, €CIM OH HE IOKa3aJl YMEHHE HCIIOIb30BaTh
TEPMUHOJIOTHIO ¥ IOHATHIHBIA anmnapaT TUCIUATUIHHEL.

0 - 8 Oayta craBUTCS B TOM Cilydyae, €CIIM CTYIEHT IOKa3aJl OTCYTCTBHE 3HAHHMU MO
BOIMpocaMm Omiiera, 1 He3HAaHUE TEPMUHOJIOTUY M MMOHSATUIHHOTO anmapara JUCIUTLTAHBL.

Pacnpeneueﬂne 0aJ10B O BUAAM paGOT

Bup padorsi Kox-Bo 6as1oB
(MakcuMaJIbHOE 3HAYEHHE)
JlaGoparopHas paboTa 10 20 Gansos
Pedepar 1o 20 6ainos
Tecr 10 24 Gansnos
Koncnekr 10 6 GannoB
OK3aMeH 10 30 6annos

Hroropas mkajbl OMEHUBAHNSA MO TUCHUILIINHE
HpI/I BBICTABJICHUH UTOTOBOM OILIEHKHU npenoaaBaTeyICM YUUTBIBACTCA pa60Ta CTYACHTA B
TEYCHHE BCEI'0 CPOKA OCBOCHUA NTUCHUIIJIMHBI, 4 TAKKC 6aJ'IJ'II)I, IMOJIYYCHHBIC Ha
HpOMC)KyTO‘IHOﬁ aTTeCTaln

[udposoe Bripaxxenune B | CrioBecHOE OnrcaHue OIeHKH B TPEOOBAHUSAX K YPOBHIO U
BeIpaxkeHne | 6amnax bPC BBIPAKEHHE 00beMy KOMMETEHIIHA

cocrasisronmx komrereHuuii OITK-8

61-80 XOpOIIO OcBo€H NOBBINIEHHBI YPOBEHb BCEX
cocTtaBisarommux komnerennuii OITK-8

41-60 ynoBieTBopuTens | OcBoeH 0a30BbIi YPOBEHB BCEX
HO cocrapnstonux kommereHmii OITK-8
Ho 40 HeynoBieTBopute | He ocBoeH 0a30Bblil ypOBEHb BCEX

JILHO cocrasiisronmx komrereHuuin OITK-8

81-100 OTIIMYHO OcBoeH MNPOABHHYTHIH  ypPOBEHb  BCEX







