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1. TACHOPT KOMIIVIEKTA KOHTPOJIBHO-OLIEHOYHbBIX CPEACTB

KommiekT koHTposibHO-011eHOUHBIX cpeacTB (KOC) npennasHaueH A KOHTPOJIS U OLIEHKH

00pa3oBaTEeNbHBIX TOCTHKEHUI 00YyUJaIOIIMXCsl, OCBOMBIINX MPOrpaMMy y4eOHOW AUCUUIUINHBL.

B pesynpraTe ocBoeHMsI y4eOHOM IUCHMIUIMHBI «MarepuanoBeeHue» OO0ydaroluics

nomkeHn obnanare npexycMorpenabiMu OI'OC mo npodeccun 15.01.35 Mactep crnecapHbix paboT
CIIEYIOLUIMMHU YMCHUSMH, 3HAHUSAMH, OOIIUMHA | TPO(ECCHOHATBHBIMU KOMIIETCHIIUAMHE:

VVVVY

A\

V-1- BBINMOJHATh MEXaHUUECKUE UCTIBITAHUSI 00PA3I[0B MATEPHAJIOB;

V-2 - HCIIONB30BaTh (PU3UKO-XUMHUICCKUE METO/IbI UCCIICAOBAHUS METAIIIOB;

V-3 - monb30BaTHCS CIPABOYHBIMY TAOIHUIIAMH IS OTIPEICIICHUSI CBOMCTB MaTEPHAJIOB;

V-4 - BRIOMpAaTh MaTepUaIbl JJI1 OCYIIECTBICHUS MPOPECCHOHATBHON ACSITEILHOCTH.

3-1 - oOnacTh TPHUMEHEHHWs, OCHOBHBIE CBOHCTBA W KIACCU(PUKANUIO MaTEPHUAJIOB,
HCIOJIB3YIONIUXCS B TPO(ECCHOHAILHOM JIeATEIIBHOCTH;

3-2 - o0macTh NPUMEHEHHS, OCHOBHBIC CBOWCTBA, KiIaccU(HUKAINIO, HAUMEHOBAHHE,
MapKHUPOBKH METAJIOB U CILJIABOB;

3-3 - OCHOBHBIC CBEICHUS W KIACCH(PHKAIMIO HEMETAJUIMYECKUX MaTepUaoB: KOHCT-
PYKIMOHHBIX M  CIEUUAIbHBIX; MaTepHAIOB HEOPraHUYECKOr0 M  OPraHu4ecKoro
MIPOUCXOXKICHUS

Kon

HaumeHoBaHue BUJOB JI€ATEIHBHOCTH U HpO(I)eCCI/IOHaJ'ILHLIX KOMITCTCHIIUM

Bun

Cnecapnas o0OpaboTka jeraneld, W3TOTOBJIEHHE, COOpKAa H  PEMOHT

JeATeNbHOCTH | NPUCIOCOOICHUM, PEXKYIIEr0 M U3MEPUTEIBLHOIO HHCTPYMEHTA

I[IK 1.2 BhINONHATE ciiecapHyo U MEXaHUYECKYI0 00paboTKy JAeTajiei NpucriocobaeHui,

PEXKYyLIETO u HU3MCPUTCIIBHOI'O HHCTPYMCHTA B COOTBCTCTBHH C
IIPOU3BOJACTBCHHBIM 3a1aHUCM C CO6J'IIO,Z[6HI/ICM Tpe6OBaHHI>'I OXpaHbI TpyJda.

IIK 1.3 BBINONMHATE NPUTOHOYHBIE CIIECAPHBIE ONEpPAlMM MPU W3TOTOBJICHHUM JETajiei

MPUCTIOCOOTICHHM, PEXYIIETO U U3MEPUTEIHLHOTO HHCTPYMEHTA B COOTBETCTBUU
C IPOM3BOJICTBEHHBIM 3aJJaHUEM C COOIIOJIEHUEM TPEOOBAHMI OXPaHbI TPY/A.

K 1.4 BbimonHATE CcOOpKY M PEryJIMpPOBKY HPUCHOCOONEHUH, pEeXYyLEro u

M3MEpPUTENIBHOIO HHCTPYMEHTAa B COOTBETCTBUU C MPOU3BOJCTBEHHBIM 3a/laHUEM
¢ cobOroieHneM TpeOOBaHUN OXpaHbl TpyJa.

Bun

COopka, peryimpoBKa U UCIBITAHUE COOPOYHBIX €AMHUIL, Y3JI0B U MEXaHU3MOB

ACATCIIBHOCTHU | MAalllMH, 060py,HOBaHI/I$I, arperatroB MeXaHquCKOﬁ, FHHpaBHquCKOﬁ,

ITHEBMATUYE€CKON YaCTeH N3NNI MAIIMHOCTPOCHUS

IK 2.2. BbImonHATE cOOpKY, MOJTOHKY, COEIMHEHHME, CMa3Ky M KpeljeHHE Y3JI0B U

MEXaHU3MOB MalllMH, OOOpYAOBaHHUS, arperaroB IOMOIIBI0 pPYYHOTO U
MEXaHU3UPOBAHHOTO CJIECAPHO-COOPOYHOTO HMHCTPYMEHTAa B COOTBETCTBUHU C
MIPOU3BOJICTBEHHBIM 3aJlaHUEM C COOJIIOJIeHHEM TpeOOBaHUN OXpaHbl TpyIa,
MI0KapHOM, TPOMBIIIJICHHON U KOJIOTMYECKON 6€30MacCHOCTH

IIK 2.3. BbIMONHATE HMCIIBITAaHUE COOMpAeMbIX HIIM COOpPAaHHBIX Y3J0B M arperaroB Ha

CIICMUAJIBHBIX CTECHOAX

Bun

Texnugeckoe O6C.IIy)KI/IBaHI/IC U PECMOHT Y3JIOB U MCXAaHU3MOB 060py,Z[OBaHI/I}I,

ACATCIIBHOCTHU | arp€raToB M MalllvH.

I1K3.1 [lonroraBnmuBaTh paboyee MeECTO, HMHCTPYMEHTbI M NPUCHOCOOTECHUS Ui

PEeMOHTHBIX pabOT B COOTBETCTBHHM C MPOW3BOJCTBEHHBIM 33JaHUEM C
coOmoieHneM TpeOOBaHUM OXpaHbl TPYAd, MOXKAPHOM, NPOMBIIUIEHHOH U
HKOJIOTHYECKOM 0€30MacHOCTH, MPABHUJI OPTraHU3aluu pabovero Mecra.

I1K3.2 BBINOMHATE PEMOHT y3]I0B U MEXaHU3MOB 000OPYAOBaHHUs, arperaToB U MalllUH C

coOntofieHneM TpeOOBaHUN OXpaHbl Tpyla, MOXKAPHOW, TNPOMBIIUIEHHOW H
9KOJIOTMYECKOH 6€30IMaCHOCTH.




I1K3.3

OCYH.[GCTBJBITB TEXHUYCCKOC 06CHy)KI/IBaHI/Ie Yy3J10B u MCXaHHU3MOB

OTPEMOHTHPOBAHHOT0 000PYIOBAaHUS, arperaToB U MalllH.

KOC Bxitoyaer KOHTpOJIbHbIE MaTepHaibl I HMPOBEICHHUSA TEKYILIEr0 TECTOBOIO KOHTPOJS M
IIPOMEXYTOYHOM aTTecTauny B hopMme 3aueTa.
2. Pe3yabTaThl 0CBOEHHS Y4eOHOI JUCHUIIMHBI, MO/AJeKalIeil MpoBepKe

2.1.B PE3YIbTATC aTTECTAlUU I10 yqeGHoﬁ JUCHUIUIMHE OCYIICCTBIIACTCA KOMIIJICKCHAS IMIPOBEpPKa

CIIeIYIOINX YMEHUN U 3HAHWA, a TaK)Ke JUHAMUKA (POPMHUPOBAHUS OOIINX KOMIIETEHIIN:

Tabnuua 1.
Pe3yabTaThl 00yueHHs1: yMeHUs], Iloka3aTesin OlleHKHU DopmMa KOHTPOJIS U
3HaHMA, 001IMe U npodeccHoHATbHBIE pe3yabrarta OLIEHMBAHMSI
KOMIIETeHIIMH

V-1- BBITIOJIHATD MEXaHUYECKHUE | - BOCHPOU3BOIAT U ITpakTuueckue
WCIIBITaHUS 00Pa3IloB MaTePHAJIOB; MIPUMEHSIOT YMEHUS U 3aasTas Nel,2
V-2 -  ucmonp3oBaTh  (DU3UKO- | 3HAHUA 00 MEXaHMYECKHUX YcTHslii ompoc,
XHUMHUYECKHE METOIbl HMCCICOOBAaHHU | HUCIBITAHUAX MAaTE€pHaAJIOB, TECTUPOBAHUC I10
METaJlIOB,; OCHOBHBIX METOJaX TeMaM

3-1 - o0macTh MPUMEHEHUS, OCHOBHBIE | HCCIICIOBAHUS; 3ayer
CBOHCTBa u KIaccu(puKanuio | -CTPeMATCS K

MaTepUaoB,  HCHOJB3YIONMXCS B | MPUOOPETEHHIO HOBBIX

po(eCcCUOHATBHON IEATEIIbHOCTH; po(heCCHOHAIBHBIX 3HAHUHN

3-2 - 001acTh NMPUMEHEHHs, OCHOBHbBIE | M YMCHHI,

CBOMCTBA, KJIacCU(PHKAIHIO, | - CAMOCTOATEIIBHO HaXOAT,

HaMMCHOBaHME, MAapKMPOBKH METAJIJIOB | AHAIM3HUPYIOT U OTOMpArOT

U CILJIaBOB; HeoOxoauMyto nH(popMaLuo
ITK-1.2 BBINOJIHATH CIIECapHYIO U -~ YMCIOT IUIaHMPOBAaTh H

MEXaHUYECKyI0 00paboTKy Aeranei | OPTAHH3OBBLIBATH CBOIO

HPUCIIOCOOIEHUM, PEKYILETO U ACATCIABHOCTS,

U3MEPUTEIIBHOIO UHCTPYMEHTA B

COOTBETCTBUH C TPOU3BOJACTBEHHBIM

3aJlaHuEM C COOIIOIEHUEM

TpeOOBaHUI OXpaHbI TPY/Ia.

[1K-1.3 BINOIHATE IPUTOHOYHBIE

CIIECApHBIE OTIEpaALIUU TPU

W3TOTOBJICHUM JETaNen

MIPUCTIOCOOJICHUH, PEKYIIETO U

U3MEPUTEIIBHOTO UHCTPYMEHTA B

COOTBETCTBUH C TPONU3BOJACTBEHHBIM

3aJlaHuEM C COOII0IEHUEM

TpeOOBaHUI OXpaHbI TPYJA.

V-3 - monp30BaThCi CHPABOYHBIMH | -BOCIPOU3BOMSAT U IIpakTnueckue
TabaMLIaMH 7151 ONIPEACIICHUS] CBOWCTB | MPUMEHSIOT 3HAHUS O 3ansatus 3,4,5
MaTepHaJIoB; KJaccupuKauu YcTHBli omnpoc,
V-4 - BpIOMpaTh MaTepUaNbl IS MaTepHalios; TECTUPOBAHUE I10
OCYIIECTBICHUSI  NPO(ECCHOHATBHOW | -CTpeMATCS K TeMaM
NesITeIbHOCTH. prOOPETEHHUIO HOBBIX 3ayer

3-3 - OCHOBHBIE  CBeleHUS ¥ | MPo(ecCHOHANbHBIX 3HAHUN

KJIaccu(UKanuio HEMETAJUTMYECKUX | ¥ YMEHUIA,

MaTepHaJioOB:  KOHCTPYKLMOHHBIX M | -3aHUMAIOTCSi TBOPYECTBOM;

CHELUAIBHBIX; MaTEPHaJIOB | - BHIOJHSIIOT AEATEILHOCTD

HEOPraHMYEeCKOr0 W OPTraHWYecKOoro | 1o o0pasity;

IIPOUCXOXKICHUA - CaMOCTOATCIBPHO HAXOJAT,

[IK 1.4. Beimonsts cOOpKy u
PETYJIHPOBKY IIPHUCIIOCOOICHUIA,
PEXKYIIETO U U3MEPHUTEINBHOTO

aHAM3UPYIOT U OTOUPAIOT
HE00X0MMYyI0 HH(POPMAITHIO
- YMEIOT IJIAHUPOBATh U




HWHCTPYMEHTA B COOTBETCTBUU C OpPraHU30BbIBATH CBOIO
IIPOM3BOJICTBEHHBIM 3a/laHUEM C JeSITEIbHOCTD;
co0urofieHrneM TpeOOBaHUI OXpaHBI
TpyAa.

[1K 2.2. BEImoaHsTh cOOpKY, MOATOHKY,
COeMHEHHE, CMa3Ky H KpeIJICHHE
y3JI0B 1 MEXaHU3MOB MallIlH,
000pyAOBaHMS, arperaToB MOMOLIbLIO
PYYHOTO U MEXaHU3UPOBAHHOTO
cllecapHO-COOPOYHOTO0 HHCTPYMEHTA B
COOTBETCTBUH C IIPOU3BOJCTBEHHBIM
3aJIaHAEM ¢ COOIroIeHreM TpeOOBaHMH
OXpaHbl TpyJa, NOXKapHOH,
MPOMBIIIUIEHHOW M 9KOJIOTHYECKOM
0e3omacHOCTH

[TK?2.3. BeInoaHsATh UCTIBITAHKE
coOHMpaeMbIX WIH COOpPaHHBIX Y3JI0B U
arperaTtoB Ha CIIELUAJIbHBIX CTEHAAX
[IK 3.1. ITogroraBnuBaTh pabouee
MECTO, HHCTPYMEHTHI U
MIPUCIIOCOOICHUS ISl PEMOHTHBIX padoT
B COOTBETCTBHU C ITPOU3BOJCTBEHHBIM
3aJJaHieM ¢ COOJTI0ZICHHEM TPEeOOBaHHH
OXpaHbl TPY/1a, IOKAPHOH,
NPOMBILIUICHHON U 3KOJIOTHYECKOU
0e301acHOCTH, MPAaBUII OPTaHU3AINN
pabouero Mecra.

[IK 3.2. BINOAHATE PEMOHT Y3JI0B U
MEXaHU3MOB 000PYA0BaHMUs, arperaTon
W MallvH ¢ coOo/ieHreM TpeOoBaHui
OXpaHbl TPy, OKAPHOMU,
MPOMBILIUICHHON U 3KOJIOTMYECKON
0e30macHOCTH.

[IK 3.3. OcymiecTBasTh TEXHUYECKOE
00CITy>KUBaHHE Y3JI0B U1 MEXaHU3MOB
OTPEMOHTUPOBAHHOTO 00OPY/IOBaHUS,
arperaTtoB ¥ MalllyH.

KommnekcHas npoBepka yMEHHMH M 3HAHUH, a TakkKe AMHAMHUKa (GOopMHUpOBaHMS OOLIUX U
npodeccHoHaNBbHBIX KOMITETEHIIN OCYIIEeCTBIsETCS B (POpME TEKYIEro KOHTPOJS yCIeBaeMOCTH
00yJaronuXxcs ¥ MPOMEXYTOYHOM (UTOrOBOM) aTTECTAI[UU IO TUCIUTIINHE.

Tekymuii KOHTPOJIb OCYILIECTBISECTCS NPENOAABATEISAMU  €XEYPOUHO IIPU MPOBEIAECHUU
y4eOHBIX 3aHATUM.

®DopMoii UTOTOBOM aTTECTAIIMK MO YI€OHOU TUCIUIIIMHE SBISETCS 3a4eT.



3. OueHka ocBOeHUS Y4eOHOI JUCIHUILIHHBI

Tabauna 2 - KoHTpoJib U OlleHKAa 0CBOCHUS Y4eOHOM IMCHUILIMHBI «KMATepHaJiOBeeHue» 10 pas3aeaam (TeMam)

DJieMeHT Yy4eOHOi 11 CUMIIMHbI 31 |32 |33 |V1 |V2 |V3 |V4 |IIKI1.2 | [IK1.3 | TIK1.4 | T1K2.2 | [IK2.3 | TIK3.1 | [1K3.2 | TIK3.3
Pazpen 1 + + + + + + + + + + +
OCHOBHBIE MOHATHUS O CTPOEHUH, CTPYKTYpE

U CBOMCTBAaX METAIIJIOB

Paznen 2 + + + + + + + +
Teopwust criiaBoB

Pazpen 3 + + + + + + + + + +
2Kee3oyrnepoaucThie CIIaBbl

Paznen 4 + + + + + + + + + + +
OCHOBBI TEpPMUYECKON U

XUMHUKOTEpMUUECKOr 00paboTKa cTamu

Paznen 5 + + + + + + + + + +
I[BeTHBIE METAJITBI U CILIABBI

Paznen 6 + + + + + + + + + + + +
AHTUDPUKIMOHHBIE MATEPUAITBI

Paznen 7 + + + + + + + + + + + + + + +
HemeTannnueckre MaTepransl




4. KoHTPO/1bHO-N3MepPHUTEIbHbIC MATEPHAJIBI AJIS1 OPraHNu3alMU H IPOBEICHHUS TEKYIero
KOHTPOJIsl yCIIeBAeMOCTH I10 JMCIUIIIMHE

OO0pa3ubl 3agaHnil 17151 TPAKTHYECKUX PadoT.
IIpakTnyeckas padora Nel «MeTos! onpesiesieHns: TBEPAOCTH METAUIOB U CIIJIABOB»
[lens. M3yunTth METOOMKY W3MEPEHHsS TBEPAOCTH DPA3NMUYHBIMH METOJAMH, O3HAKOMHUTBCS C
YCIOBUSIMU IPUMEHEHHUS TOTO WM HHOIO METOJa, YCTPOMCTBOM IpPHOOPOB Ul HU3MEpPEHUs
TBEPAOCTH, IPOCIEAUTH 3aBUCUMOCTH TBEPAOCTH U IIPOYHOCTH.

Ob6opynoBanue. Bupryansasie npudopsl bpunesis, Poksesnia, 00pa3iibl METaJUIOB U CILIABOB.
3anaHue.

1.M3yunth TeopeTHyecKMi Marepuan (KOHCIEKT, METOJUYECKHE yKa3aHHs K
NPaKTUYECKOH padboTe).

2. O3HaKOMHUTBCS ¢ IPUOOPaMU U METOJJaMH ONPE/EICHUs TBEPAOCTH.

3. [1o 3a1aHHBIM 3HAYEHHSIM PE3YJIbTATOB U3MEPEHUs TBepAocTU(Tabnuia 1) onpenennTs
3Ha4YeHUs TBEpAOCTH o0 bpuHeuto (CM. IpuIokKeHue).

4. OnpenenuTh 3HAUYEHUS Ipejiena NPOYHOCTU M 3HAUYEHUs TBEpIOCTH 1o Poksenny 1o
pe3yibTaTaM U3MepeHus TBEepAOoCTH 1o bpunernio.

5. 3anonHUTh TaONMIy AKCIEPUMEHTAJIbHBIX M PACUYETHBIX JAHHBIX (Tabmuua 2).
[Tpoananu3upoBaTh pe3ysbTaThl, @ UIMEHHO CPABHUThH BEJMYMHBI TBEPAOCTH YEPHBIX U IIBETHBIX
METAaJIJIOB.

6. [IpuBecT KpaTkoe ONMCaHUE METO/1a ONpeIeeHUs TBepAocTH 1o bpuHesuito (4eTHble
BapuaHThl) U 110 PokBeuly (He4eTHbIE BapHaHTHI), 00JacTh MPUMEHEHUS OMMCAHHOTO METOAA,
yCTpOMCTBO npubopa. B uem 3akirodaercst CylIIHOCTb ONpesieeHusl TBEpIoCcTH o Bukkepcy, B
KaKHX CIIy4asiX IPUMEHSIETCS ATOT METO.?

7. Caenatb BBIBOJ| O POJICJIaHHOMN paboTe.

Tabmunal - SKCcrepUMEHTATBHBIX JaHHBIE

Bapuanr Mapxku Juamerp otrieyaTka, Mapku LBETHBIX Juamerp oTreyarka,
CTaJIN MIPUBEACHHBIN K d10, MM CILJIABOB MPUBEIEHHBIN K d10, MM
1 Cr2 3,65 AMr6 3,35
2 Cr3 3,55 AJ135 4,8
3 Cr4 3.4 AK4 3,8
4 Cr5 3,2 AKS8 3,45
5 Cr6 3,05 AJI2 5,15
6 08 3,95 AJl4-1 4,25
7 15 3,75 AJI3 5,05
8 25 3,45 J190 4,1
9 30 3,3 JI70 3,95
10 40 3,1 JIMu59-2 3,3
11 45 3,05 JI63 3,85
12 50 3,0 JII40C 4,65
13 55 2,95 JI24C2 5,25
14 60 2,9 bpOlL14- 3,45
3(3akaseH.)
15 15X 2,85 bpOL17-0,2 (Ge3 4,05
TO)
16 20X 2,7 bpOlL14-3 3,45
(3akaJieH.)
17 40X 2,45 BpO10D1(6e3 4,35
TO)
18 20 3,45 MJI3 5,15
19 50 2,95 MJI5 5,25




20 3002 3,1 BT14 (3akaneHn.) 2,35
21 40X6 2,2 BT1 (6e3 TO) 3,6
22 38X210 2,55 JIM158-2 3,3
23 20XH4DA 2,55 JI163 3,85
24 38XTH 2,7 AJ135 4,8
25 38XH3D 2,45 AK4 3,8
Tabnuia 2 — DkcnepuMeHTalIbHbIE H pACUETHBIE JaHHBIC
Marepua | Harpyska | Iuamer | duamerp Bpewms Teepnoct | Teepmoct | Ilpenen
1 , KI'/xH p OTIEYATK | UCIIBITAHUS » HB b HRC MPOYHOCT
mapuka | ad, MM ,C u og, Mlla
D, Mm

TeopeTuyeckas 4acThb.
HUCIIBITAHUE HA TBEPJOCTbD
TBepaOCTHIO HA3bIBAETCS CONPOTUBICHHE METAIIJIOB IPOHUKHOBEHHUIO B HUX JIpYyroro, 6osiee
TBepaoro Tena. M3 Bcex BHIOB MEXaHHYECKHX HCIBITAHWN HUCIBITAHWE METAJUIOB Ha TBEPIOCTH
IPOBOJAT Yallle BCEro. IT0 OOBSICHAETCS TEM, UYTO UCIBITAHUE HA TBEPIOCTh UMEET CYIECTBEHHBIE
MPEUMYILIECTBA [0 CPABHEHUIO C IPYTUMH BUaMU MEXaHUYECKUX UCIBITAHUHN, 2 UMEHHO:

1) u3penue He pa3pylIaeTcs ¥ MOCIE UCTIBITAHUS IIOCTYIIAET B AKCIUTyaTalHIo;

2) mpocToTa U OBICTPOTA UCHIBITAHUS;

3) mpocroTa paboThI Ha MPHOOpax.

Metob! CIBITaHUS HA TBEPAOCTh MOTYT OBITH pa3ziefieHbl Ha CIEAYIOIINE:

1) BoaBnuBaHue;

2) 1aparaHue;

3) KauaHWe MasTHHUKA,

4) ynpyras otnaua;

5) MarHUTHBIN.

HauOonee pacrnpocTpaHeHHBIM SIBISIETCS METOJI BAABIMBAHUSA, NP KOTOPOM  TBEPIOCTh
OTIPEEIISIOT:

1) mo BenMYMHE TMOBEPXHOCTH OTHEYaTKa OT BAABIUBAHMS CTAJbHOTO IIApUKA TPH
UCIBITAHUU Ha npecce Tuna bpunens;

2) mo rayOuHe OTIeYaTKa MpY BABIMBAHUM aIMa3HOTO KOHYCA WM CTAJIbHOIO IIAapUKa MpU
UCIBITAaHUU Ha puodope Tuna Poksenna;

3) 10 BeIMYMHE IOBEPXHOCTH OTIeyaTka OT BJABJIMBAaHUS alMa3HOM NHMpaMHUIbl IPH
UCIBITAaHUU Ha puodope Tumna Bukkepca.

HcnbITanne BAaB/IMBaHUEM CTAJIBHOIO IIapuka(no bpuuesuno)

[Ipu ompeneneHuy TBEPAOCTH IO BEIWYMHE MOBEPXHOCTH OTIEYaTKa OT BAABIMBAaHUS
CTaJILHOIO IIapuka no bpuHeno B KayecTBe TBEPAOrO Teja, BAABIMBAEMOIO B HCIBITHIBAEMBIN
MaTepua, MPUMEHSIOT CTATLHOMN 3aKaJICHHBIN Mapuk guameTpoM 2,5; 5 wmm 10 vm (puc. 1)

OtHomenne naBieHus P K MOBEPXHOCTH F MOJIy4EHHOTO OTIevaTka (IIapoBOTO CErMEHTa)
JaeT 4Yuciao TBepaoctu, obOo3zHavaemoe HB(H — nHawampnas OykBa cimoBa  Hardness —
TBEpJOCTh, B — HavanbHasg OykBa Ha3BaHMs METOJA ONpEIENeHHs TBEPAOCTH. 3HAUCHUs
TBepaoCcTH 1o bprHento 00bIvHO 1at0T 0€3 yKa3zaHUs pa3MEPHOCTH).

HB = P/F (k[ /um?).

Uucno TBEpAOCTH, BBIpAXEHHOE uepe3 JuaMeTp Inapuka D U AuaMerp OTIedaTka

(cermeHnTa) d, XapakTepu3yercs cieayromen hopmyoi:

2P
w\p VD - a?

HB(HBW)= )= Kre/MM?



JlnameTp oTreyaTka U3MEPSIOT CIIeUATLHOM JIyno# (cM. puc. 2). Jiis Toro 4to0sl He
npuberaTh K JUIMTEIBHBIM U IOBOJIBHO CJIOKHBIM BBIYMCICHUSM TBEPAOCTH 10 MPUBEICHHON
BbIIIe (hopMyJie, Ha MMPAKTUKE MOJIb3YIOTCS CIIEUAIbHOMN TaOuIIel, KoTopas 1aeT MepeBo
JIuaMerpa oTredyaTtka B unucie TBepaoctd HB (cm.tabmuy 1).

HcnpIThIBaTh MOXKHO TOJIBKO T€ MaT€pPHAIIbl, TBEPAOCTH KOTOPBIX
He npesbimaeT 450 HB, Tak Kak [IpU UCIIBITAHUHA MaTEPUAIOB ¢ OOJbILIEH TBEPIOCTHIO
CTaJIbHOM IIAapHK MPU BIABIMBAHUU OyJeT 1ehOpMHUPOBATHCS U PE3YIIbTAT HOTYUUTCS
HeTpaBIWIbHBIM. YTOOBI IIPU BIABIMBAHUY IIAPUKA HE TPOUCXOAMIIO TPOJABINBAHUS
MaTepuana, TOJIIMHA €ro JOJHKHA ObITh HE MEHEE JECATUKPATHOW TIyOWMHBI OTIEYaTKa.

Huamerp
oarapmuka 144
V72 N 5 8 P
]nu|pu[uu|m¢uu;uulmn!nu[iulnnllmlun Harp y3 Ky

YCTaHaBIMBAKOT B
3aBUCUMOCTH  OT
UCIIBITBIBAEMOT 0
METaJuIa,
TBEPAOCTU "
TOJIIMHEI ero. [Ipu
UCIIBITAaHUH  CTaJIH
u uyrysa P =
30D? [Hampumep,
D =10 mm, P =
29420 H (3000
xD)];

Puc.2. Cxema pu
WCIIBITaHUS U U3MEPEHUE MCTIBITAHMH MEJIH,

B

Puc. 1. UcnblTanue Ha
TBEPAOCTH N0 bpuuento:
a — MEXaHUYECKHUU IIpecc
bpunenst: 1 — cranuna; 2 —

rpy3; 3 — MaxoBUK; 4 — TOMOTIH JIyTIRT = 10D* [wanpuwmep,
IIHHAENb; 5 — cToJ; 6 — D =10 mm, P
VCTIBITHIBAEMBIN 0Opaser; 7 — = 9806 H (1000 1)),
CTaJIbHOM 3aKaJCHHBIN MIApUK; 8 1pu
111107139 ()1 VCIIBITAHUH
QTIOMUHMS,
TIO/IIIMITHUKOBBIX

criasoB P = 2,5D? [manpumep, D = 10 mm, P =2452 H (250 xT) ].
B 3aBucuMocTH OT Mapku Marepuaia BpeMs HCHBbITaHHs MOXkeT Konebatbes or 10 mo 60
cekyH/1. Hanpumep npu ucnpiTaHuu ctanu 1 4yryHa — 10 cexyHa, IBETHbIX CI1aBoB — 30ceKyH/I.
TBepaocTs Mo 3TOMy METOTy ONpEAEIsIOT Ha mpecce bpunens (cm. puc. 1).
[To BenuumHE TBEPIOCTH MOXKHO C HEKOTOPHIM MNPUOJIMKEHHUEM CYAUTh O NPOYHOCTH
MeTaia IPU PacTsSHKEHUH, TaK KaK MEXTY YHCIOM
TBEPAOCTH /1B 1 IPOYHOCTHIO Gy CYLIECTBYET IPUMEPHOE COOTHOILEHUE:

_ 10(H163—4O) Mlla

HcnbiTanne BIaBJIMBaHUEM aJIMA3HOI0 KoHyca (1o Poksesury)

[Ipu onpeneneHun TBEPIOCTH MO IITyOMHE BAABIMBAHMS aJIMa3HOTO KOHYCA MIIM CTaJIbHOTO
nrapuka no PoxBemty B KadecTBe TBEPIOTO Tejia, BAABIMBAEMOIO B HCIBITHIBAEMBIM MaTepua,
IPUMEHSIOT aJIMa3HbI KOHYC ¢ yriaoM 120° uinu cTaJbHOM 3akajeHHBbIM Hmapuk auamerpom 1,59
mm (1/16»). BennunHa TBepAOCTH NpeACTaBISeT co00i pa3HOCTh INTyOUH OTIIEYaTKOB, MOTYdaeMbIX

B
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Ha UCHBITHIBAEMOM IMpPEAMETE OT BIABIMBAHMS AJIMa3HOTO KOHYCA WJIM CTAJbHOTO IIAPUKA IO
JIBYMSI Harpy3KaMH: MPEIBAPUTEIHLHON U OKOHYATEIbHOU (pHC.3).

[IpeaBaputenbHas Harpyska paBHa 98 k (10 x/), a okoHuUaTenabHas, T. €. MPEABAPUTEIIbHAS
TUTIOC OCHOBHAs, cocTaBisieT B H (x[):

IIpu BraBnuMBaHUM CTAJBHOIO LIApUKa (Kana B). . . 980 (100)
[Ipu BHaBIMBaHMM aIMa3HOTO KOHYCA: (mkama C) 1470 (150)
(mkana A) 588 (60)

CranbHol mapuk (1kana B) NIpUMEHSIOT P OIIPEIEICHUN TBEPAOCTH HE3aKaJIeHHON cTaly,
OpOH3BI, JIAaTYyHU U JAPYIHMX HETBEpAbIX MAaTEepUAIOB, a alIMa3HbIi KOHYC — Ui TBEPIbIX
MaTepuayioB, Hampumep 3akaieHHou crtanu (mkana C), CBEpXTBEpPIbIX CIUIABOB, a TaKXe IS
ornpezesieHus] TBEPIOCTH TOHKUX MMOBEPXHOCTHBIX CJIOEB (1IKaja A).

Uucno TBeproctu 1o PoOkBemly — YHCIO OTBIEUEHHOE M BBIPAXAETCd B YCIOBHBIX
€IUHULAX.

B 3aBucrMoOCTH OT TOr0, MPUMEHSIOT JIM CTAIBHOM IIAPUK WM aIMa3HbIA KOHYC U HAarpy3KH,
pu KOTOpPOW MmpoBoAsaT ucnbitanue (T. E. mo kakoil mkane — B, C wmu A), yucino TBepAoCTU
oboznavaror HRB, HRC, HRA.

TBepaocts onpenensoT Ha mpubdope Tuna Pokseria.

Omnpenenenue TBepaocTd 1o PokBeuly O4YeHb pacHpOCTpaHEHO Ui KOHTPOJIS KauecTBa
MPOJYKLUHH, TaK KAK IO3BOJSET HCIBITHIBATh KaK MSATKHE, TaK U CaMble TBEpJble MaTepuasbl, a
TaK)Ke TBEp/Ibl€ IOBEPXHOCTHBIE cilou. [losyyaromuyecs OT CTaJIbHOTO LIapyKa U alMasa OTIeYaTKu
OYEHb MaJbl U HE MOPTIAT NOBEPXHOCTh JI€TAJH, JJIUTEIbHOCTh UctibiTaHus 40-60ceKyH/l, BeIMYMHA
TBEPJOCTH YUTACTCS MPSAMO Ha IIKaie rnpubopa 0e3 Kakux-Iu0O0 JOTOITHUTEIBHBIX W3MEPEHUH U
nepecyera.

Mexny TBEPAOCTBIO, OINpENEIeHHYI0 Mertonamu Poksemna u  bpuHemns umeercs
3aBucuMocTh: HRC=0,1HB

HcnbiTanue BlaBJInBaHUeM aJIMa3HOM nupamMuabl (Mo Bukkepcy)

[Ipu ompeneneHuM TBEPAOCTH IO BEIMYMHE OTIEYaTKa OT BAABJIMBAHUS alIMa3HOM
IIUPAMHUJIBl B KA4ECTBE TBEPAOTO TEJa, BAABIMBAEMOI0 B UCIIBITHIBAEMBIN MaTEPHAJ, IPUMEHSIOT
YETBIPEXTPAHHYIO alMa3Hyl nOupamMuay ¢ yriaom npu BepmmHe 136°. Ilo Harpyske,
NPUXOMAALIEHCS HA EAMHUILy IIOBEPXHOCTH OTIEYaTKa, ONPEACISIIOT YUCIO TBEPAOCTH,
o0o3zHawaemoe HV (3HaueHHs] TBEepAOCTH MO Bukkepcy o00bIYHO pgaroT 0e3 yka3zaHus
pPa3MEepHOCTH):

HV = 2P-sina/2/d*=1,85P/d?

rae P — nHarpyska Ha nupamuny, H (kl');

d — cpennee apudMeTHUECKOE JUTMHBI 00CUX TUaroHajiel OTIevYaTKa MocCiie CHATHS
Harpy3ku, MM (puc.4); a — yrosi Mexay IpOTHUBOIOJIOKHBIMH IPAHAMU UPAMHUIBI IIPH.
Bepmune, paBublit 136°. TBepaocTs omnpenenstoT Ha npudbope Bukkepca..

Jliia onpenenenust yucia TBepaoctu HV no BenMUMHE TUaroHaau oTrevyarka I0Ib3YHTCs
cHenuajJbHON TaOInIei.

Uucna tBepaoctu HV 1o 400 equnun coBnagaroT ¢ unciaamu 1Bepaoctu HB (o bpunento),
a ipu TBepaocTH 6osee 400 oHM MpeBBILAIOT Yyncia HB 1 TeM 00JbIlie, YeM BbIIIE TBEPAOCTb.
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Puc.4. Cxema onpenenenus

TBEPAOCTH O Bukkepcy

NPUJIOXEHHUE1
Tabuauna onpenesneHus TBepAoCTH M0 bpuHesio
Jduamerp Yucno | Huamerp | Ymcao | Hduamerp | Ywmcao | JAuamerp Yucao
oTHe4YarT- | TBEPAOC- | OTHEYaT- | TBEPAOC- | OTHEYaT- | TBEpAOC- | OTHEYAT- | TBEPAOC-TH
ka d, Mmm TH 110 ka d, Mmm TH 110 ka d, Mmm TH 110 ka d, Mmm mno
bpunea- bpunea- bpuneu- bpunea-
JII0 JII0 JII0 JII0
2,15 780 3,15 375 4,15 215 5,20 131
2,20 764 3,20 363 4,20 207 5,25 128
2,25 735 3,25 352 2,25 201 5,30 126
2,30 707 3,30 341 4,30 197 5,35 123
2,35 682 3,35 331 4,35 192 5,40 121
2,40 659 3,40 321 4,40 187 5,45 118
2,45 616 3,45 311 4,45 183 5,50 116
2,50 597 3,50 307 4,50 179 5,55 114
2,55 579 3,55 293 4,55 174 5,60 111
2,60 562 3,60 285 4,60 170 5,65 109
2,65 531 3,65 277 4,65 167 5,70 107
2,70 516 3,70 269 4,70 163 5,75 105
2,75 489 3,75 262 4,75 159 5,80 103
2,80 477 3,80 255 4,80 156 5,85 101
2,85 455 3,85 248 4,85 152 5,90 99,2
2,90 444 3,90 241 4,90 149 5,95 97,3
2,95 429 3,95 235 4,95 146 6,00 95,5
3,00 415 4,00 230 5,00 143
3,05 401 4,05 225 5,05 140
3,10 388 4,10 220 5,10 137
Jlureparypa

1. 'enun @./], Metannuyeckue Marepuaisl, cipaBouHuk, Munck, BII, 1987.

2. 3amnatun B.H., Camoxkos 10.W. JIabopTOpHBI MPAKTUKYM 110 MaTepUaIoBeIeHUIO. M.:
W3narensckuii neHTp «Axagemus», 2010.

3. 3aruratue B.H., Canoxxkos FO.M. CnpaBodnoe mocoOue mo MatepuanoBeeHuo. M.:
W3narenbckuii neHTp «Akanemus», 2009.

4. Conrnes FO.I1., [Tpsxun E.W. MarepuanoBenenne: YueOHuk ais By30B. — CII0.:
XUMMS3IAT, 2007

CamocrosiTesbHasA (IoMalIHAs) padoTa
3aBeplUINTh BBIOJHEHUE PAOOTHI.
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IIpakTnyeckas padora Ne3 «3ydyenue 001acTH MPUMEHEHHS KeJIe30YTIICPOIUCTHIX CILIABOB.
Pa6oTa co cipaBOYHHKOM
Lens. HayunTbest «9uTaTh» MapKy CTaJIe U YyT'YHOB, MO CIIPABOYHUKY OIPEACNISITh HA3HAUYECHUE
CIUIaBa, BEIOUPATH CILIABHI 110 UX HA3HAYCHHIO.
3anaHue.
1.U3yunts TeopeTnyeckuii Mmarepual (KOHCIIEKT; METOAMYECKUE YKa3aHUs K TPAKTHUECKON
pabote; Mertamnnueckue MaTepuaisl, cipaBouHuk, ['enun @./1, . Munck. BILI, 1987).
2.BEINOIHUTE 3a7aHUs
Pacnipenenuts craiiv o XMMHYECKOMY COCTaBYy, HA3HAYEHUIO U KAUeCTBY B
COOTBETCTBUU C UX Kiaccu(UKaIMe 1Mo npeyioxKeHHOH cxeme

2.1

Cranu
Ct4,BC13, 08, 05X2H4, P6MS5, BCt5, V13, 45, C10, Y8A, XBI', 5XBI', 40XC, 65,
25X2H4MA, 30XHMA, V7,V1 9,10
Yrnepoaucras JlerupoBanHast
Koncrpykunonnass | MHCTpyMeHTanbHas KoncTpykunonnas HNucTpymenTanbHas
/ \ | AN

OO0bikHOBeH | KauecTB Kauects | Bricokokau “KauectBenn | Boicokokauect
HOT'O eHHas eHHas €CTBEHHAs as BE€HHAas
KauecTBa

2.2. Pacmn¢poBaTh MapKH JKeJI€30yTIIEPOAUCTHIX CIIJIABOB

Bapu | Mapka crinaBa Bapuan | Mapka crinaBa

aHT T

1 08km, CH10, SXMI' 14 V12A, 20X17H2, BY70

2 bCr6kn, XBI', BU35 | 15 60, 4X5SM®C, KU445-7

3 15, 9X®, KY 30-6 16 BCt2nc, 5XHM, CY35

4 08nc, 9XC, CU15 17 V10A, 12X13, BY460

5 40,9XBI’, BU40 18 85, 5XI'M, KU50-5

6 65, 9X5B®, K4 33-8 | 19 Crénc, X1201, CH10

7 Ct3km, 6XB®, CU20 | 20 VY10, 08X17T, BU80

8 VI13A, 06XH2MAT, |21 25, 6XC, KU55-4
BUY45

9 BCt51c, X12BMO, 22 BCt3xn,6XB2C, CU15
KU435-10

10 V10A, 08X18H10, 23 45,X12, B4100
CU25

11 BCt3I'cn, 4XC, 24 V8T, 08X18H10T,
BY50 K460-3

12 Y7, 09X15HSIO, 25 bCt2nc, X12BMO,
KU37-12 CY20

13




|13 ]20,6XB2C,CU30 |26 | 10mc, SX3M®C, BU35

2.3. OnpenenuTh NPUMEHEHUE MMPUBEICHHBIX B 33JJaHUU 2 CILJIAaBOB.
2.4 ITogoOpaTh MapKy CTaJU JUIsI K3TOTOBJICHUS:

Pexymux mHCTpYMEHTOB 1pHu 00paboTkKe Bapuanrsl ¢ 1 o 13
YIIYUIIEHHBIX JIETHPOBAHHBIX U
HEP>KaBEIOIUX CTAJIEH

UepHOBBIX M MOJYYUMCTOBBIX HHCTPYMEHTOB | Bapuantsl ¢ 14 no 26
npu 00pabOTKe BEICOKOTIPOYHBIX,
HEP>KaBEIOIUX CTajel U KapOMpPOUHbIX
CTaJIeH U CILIABOB

2.5.PacmudpoBats MapKy cruiaBa, mojo0panuyio B m.2.4

3. Caenatb BBIBOJ] O MPOJICIIAaHHON padoTe.
CamocrosiTesibHAs (JoMalIHsAs) padoTa
3aBepIITh BBITOJHEHUE pa0O0ThI. 3aKPETUTh U3YYCHHBIN MaTepuall, paciu@poBaB MapKu
cranu: BCt3, 08, 05X2H4, P6M5.

S. KOHTPOJIbHO-01leHOYHbIEe MATEPUAJIBI /ISl OPTAaHU3ALUH U NPOBEICHUs] IPOMEKYTOYHOM
(uTOrOBOIi) aTTECTALMHU MO Y4eOHOM TMCUMIIUHE:

KOM npennasHaueH uis KOHTPOJS M OLEHKM pe3yJIbTaTOB OCBOEHUS y4eOHOM
JTUCIUIIMHBL «METPOJIOTHS, CTaHAApTU3aLUA U cepTuduKanus». [IpeamMeToM OlleHKH SBISIOTCA
YMEHHUSI M 3HAHWSA, NPAKTUYECKUH OMBIT, (GopMHpyeMble oO0mue MU TnpodeccHoHANbHbIC
KOMIIETCHIIHH.

KoHTpOoIb 1 OIICHKA OCYIIECTBIISIFOTCS C HCITOJIb30BaHHEM (DOPMBI 3adeTa.
OneHka OCBOEHHUS JUCHUUIUIMHBI MPEJyCMaTPUBAEeT HCIOJb30BAHWE HAKOMHUTEIbHOU
CHUCTEMBI OLICHUBAHUS: 3a4eT/He3a4eT
3aaHus 1J151 OPraHM3aluM ¥ NPOBeeHUs] IPOMEKYTOYHOM (MTOr0BOI) aTTecTalMu:
Hanuymne nomHOro KOMITJIEKTA 3a4TEHHBIX MPAKTHYECKUX padOT
KoHTpoJsbHbBIE BONIPOCHI:
Bapuanr 1
3ananue 1.
HazoBute Tpu 0COOEHHOCTH KPUCTATUTMYECKUX MATEPUAJIOB.
DTajoH OTBETAa: HAJMYKE TTOCTOSIHHON TeMIepaTyphl MIaBiIeHUs (KPUCTAIUTH3AINH ), CBOICTBA
AQHU30TPOIHBI, AaTOMBI CTPYIITIUPOBAHBI B ONPECICHHOM MOPsAKEe, 00pa3ysh KpUCTAJUTHUECKUE
peleTKu
3amanne 2.. OTMETHLTE CBOMCTBA, OTHOCAIIMECS K MEXaHUUYECKHUM CBOHCTBAM METAILIOB U
CILJIABOB:
a) —TEeIIOEMKOCTD; 0) MIIACTUYHOCTb; B) dKapPOCTOUKOCTD; T') IPOYHOCTH; /1) YCTAIOCTh
DrajnoH orBera: 0, 1
3aganue 3. BcraBpTe NpOMyHIIEHHOE CIIOBO:
Jedopmarum, ucue3arolue mocie CHATUS Harpy3KU, HA3bIBAIOTCS
nedopmanusMu
DTaNoH OTBETA: OCTATOYHBIMU WJIU TUIACTUUECKUMU
3amanned. Beioepure npaBUIbHBINA OTBET.
Ecii KOMIOHEHTHI B CIIJIaBE HE MOTYT 00pa30BaTh HOBOE BEIIECTBO, HE MOTYT PACTBOPSITHCS
JIpyT B APYTE€, TO OHU 00Pa3yIoT:
a) TBEpbIN pacTBOpP BHEIPECHUS
0) TBEp/IbIi pacTBOP 3aMEIICHUS
B) MEXaHUYECKYIO CMECh
I') XUMHUYECKOE COEIMHEHHE
DTaoH OTBETa: B
3amanwne 5. Beibepurte npaBUIbHBINA OTBET.
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[Tpumech, BXOAIIas B COCTaB YYT'YHOB M CTaJIel, KOTOpas MOBBIIIAET XPYIMKOCTh, yXy/IIIIAeT
00pabaThIBa€MOCTh pe3aHUEM, IPUBOUT K PA3PyLICHUIO IPH HU3KUX TeMIIepaTypax:
a)cepa; 0) hocdop; B) Mapraneir; r)KpeMHUN

OrajnoH oreera: 6

3ananue 6. PacmmdpoBats Mmapky cramu: 08k,

DTaJoH OTBETA: CTaNb YIIEPOAUCTast, KaueCTBEHHAs!, KOHCTPYKLIMOHHAS, KUIISIIAsA, COAEPKUT
0,08% yrnepona

3amanue 7. PacmudpoBats Mapky cranu: 05X4M2A

DTaJ0H OTBETA: CTaNlb JETHPOBAHHAsS, BHICOKOKAUECTBEHHAs!, KOHCTPYKLMOHHAs. COIEpKUT
0,05% yrnepona, 4% xpoma, 2% monubaeHa.

3ananue 8. Pacimdposats Mapky uyryna: CU 25

DTaJIOH OTBETA: CEPBI UyryH, mpeaen npouynoctu 250MIla

3ananue 9.I1epeunciure OCHOBHBIC CTAHH TEPMOOOPAOOTKH:

1-

2-

3-

OtajoH orBeTa: 1| — HarpeBs, 2 — BBLAECPAKKA, 3 - OXJIAXKICHUE

3ananue 10. Beibepure npaBUIIbHBII OTBET.

Bun nedexra, KOTOpbIil BCTpedaeTcs: TOIBKO MOCTE 3aKaIKU:

a)OoKucJeHue; 0)KopoOIIeHHE; B) HEIOCTATOUYHASI TBEPIOCTh

OTaJIOH OTBETA: B

3amanue 11. PacmmdpoBaTs MapKy IIBETHOTO MeTajlla WK crutaBa:A95

DTaJIOH OTBETA: aAJTIOMUHUM TEXHUYECKU YHUCTBIN, COACPKUT amtoMuHus 99,95% 3ananue 12.
PactmmdpoBats MapKy BETHOrO MeTaiia win crurasa: J173

DTanoH OTBeTa: JaTyHb, COAEPKUT 73% Melu, ocTalbHOE IIUHK

3anmanue 13. PacumdpoBars MapKy 1BETHOTO MeTasuia win ciuiasa: bp 0 0,8-0,3 Dranon
oTBeTa: OpoH3a, conepkuT onona 0,8%, dhocdopa 0,3%, ocTanbHOE MEIb

3ananue 14 Pacuudposars mapky npunosi: IIOC 61

DTajoH OTBETa: MPUION OJIOBSIHHO-CBUHIIOBHIH, 051oBa 61%, ocTallbHOE CBUHEII.

3ananue 15. BoiOepure npaBUIbHBIN OTBET:

Jlu3enbHOE TOIUINBO, IIPUMEHSAEMOe TP TeMIepaType Huxke «MuHyc»45°C:

a)JlUl; 6) JI; B) A

DTaJioH OTBETA: B

1. HNucTpykuus AJ1s1 00yyarommxcst

BHuMarenpbHO mpouuTaiiTe KOHTPOJIbHBIE BOMPOCHL. BhiOepuTe MpaBHIIbHBIE OTBETHI, OTMETHTE
ux Kpyxkom. Jlonumure npomyiieHHble cinoBa. ChopmynupyiTe U HaUIIUTE OTBETHI. Bpems
noarotoBku oreera — 30-40 MuHyT

2. JInteparypa niist o0yuyarommxcst

[.T'enun @./], Merannnueckne Marepuainsl, cnpaBouHuK, Munck, BIII, 1987.

2 3amnatun B.H., CanoxkoB IO.M. CnopaBouHoe mnocoOue Mo MaTepHaJoBeleHHI0. M.:
N3natensckuii neHTp «Akagemusy, 2009.

3.PxeBckas C.B. MarepuanoBenenue: ydeOHMK Uit By30B. — M.: HM3parensctBo M.:
N3 paTenscTBO MOCKOBCKOTO rOCYIapCTBEHHOTO rOpHOTO YHUBEpcuTeTa, 2005. — 456 c.

4 Yepenaxua A.A. MarepuanoBeneHue: y4eOHHK s CTYA. VYUPEXKI. CcpeaH. mpod.
obpazoBanus. — M.: U3narenbckuit ieHTp «Akanemusi»n, 2014. - 320c.

YcaoBust npoBeieHUs MPOMEKYTOUHOM (MTOrOBOM) aTTeCTALINH

3aueT npuHUMaeTcs B MUCbMEHHOM Gopme. ['pynna ciaeT 3a4eT B MOJHOM COCTAaBe.

Bpems npeacraBiaenus 3aganuii— 30-40 MunyT.

Oo6opynoBanue: Oymara, pydka
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3. Kpurepuu oueHuBaHus

Bnanenue mnporpaMMHBIM MaTepHaoM; HPOYHOCTh 3HAHUN; CHOPMHUPOBAHHOCTH HAYYHOTO
anmapara, NMPUMEHEHHE METOJIOB, aJCKBAaTHBIX Y4YeOHOH 3ajaue; TOYHOCTh OMpPENCICHHA U
MOHSTUMN

Howmep Bompoca KomuuecTBo 6amios 3a
IIPaBUJIbHBIN OTBET
1 3
2 3
3 1
4 1
5 1
6 4
7 4
8 2
9 3
10 4
11 2
12 3
13 3
14 3
15 1

Ipumeuanue. OO01Iee YMCIO OLICHUBAEMBIX MOKa3aTenen (6amios) — 36 (100%).

[Ikana oueHkr 0Opa3oBaTEIbHBIX OTmeTKa ypOBHS IOATOTOBKH
JOCTHKEHUN
IIpoueHT pe3ynbTaTUBHOCTH
(IpaBUIILHBIX OTBETOB)

60 u Gonee (22-23) «3a4TEHO»

meHee 60 (21 u meHee) «HE 3aYTEHO»

6.JIuct cornacoBanus

JlonosiHennst 1 u3MeHeHus K komiuiekty KOC na YYeOHBIH rojg
Homnonnenns u u3MeHeHus: k komiuiekty KOC nHa y4eOHBIH TOA 1O
JUCLUIUINHE

B xommiiekT KOC BHECEHBI ClIeIyIOIINE U3MEHEHHS:

Homnonnenus u usmeHeHus: B komiuiekte KOC oOcyxleHbl Ha 3acelaHUM LUKIOBOU
KOMHUCCUU
« » 20 T. (mpoTokoi Ne ).
[Mpencenarens 1K / /
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