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1. HEJU U 3AJJIAYM JUCLUATIIMHBI

PaGouass mporpamma y4ueOHOW JUCHHMIUIMHBI « OCHOBBI MAaTEPUAIIOBEICHHS W
ofIecnecapHblx paboT » SBISAETCS YacThi0 MPOrPaMMbI HMOATOTOBKH KBaNIH(UIIMPOBAHHBIX
pabouux, cmyxamux B coorBercTBHH ¢ PI'OC mo mpodeccun CIIO — 23.01.07 Macrep
CEIIbCKOXO3SHCTBEHHOTO TMPOU3BOJCTBA. JlMcHuiuinHa « MaTepuangoBeieHHe » OTHOCHUTCS K
o0uienpodheCCHOHATBLHOMY _ ITUKITY.

Vkazviearomesa yenu u 3a0a4u OUCYUNIUHDBL, C YY4eMOM QOPMYIUPOBOK 3AKPENIEeHHbIX
KoMnemenyutl, A  makdxice  NPOHEecCUOHANbHBbIX — CMAHOAPMO8,  COOMBEMCMEYIOUUX
npogheccuonanbHol 0esimenrbHOCMU bINYCKHUKOS.

2. KOMIETEHIIUM ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS
TV CHUTLIAHBI

Ocoboe 3HaueHWe TUCHUIUIMHA HWMEET Npud (OPMHPOBAHWMU H PA3BUTHU CIEAYIOIINX
KOMIIETECHIINN:

Kon OO0mue KoMNeTeHIINHA

OK 1 BeiOupare  cnocoObl  pemieHHss 3ama4  MpO(ECCHOHATBHOW — JEATEIbHOCTH
IPUMEHUTEIIBHO K Pa3JIMUYHBIM KOHTEKCTAM

OK 2 Hcnonb30BaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHalW3a W HUHTEPIPETalUU

uHpopMalMd ¥ HHPOPMAIMOHHBIC TEXHOJOTHHM JJIS  BBIMOJHEHHS — 3aj1a4
podecCHOHALHON IEATEIIBHOCTH

Ok 4 D¢ dexTuBHO B3aNMOIEHCTBOBATH U PabOTATh B KOJUIEKTUBE U KOMAaH/IE

OK 5 OcCylecTBIATh YCTHYIO U THCbMEHHYI0 KOMMYHHUKAIMIO Ha TOCYJapCTBEHHOM
a3bike  Poccmiickoit @Denepanu ¢ y4eToM OCOOEHHOCTEM COLMANBHOTO |
KYJIbTYPHOI'O KOHTEKCTa

OK9 [Tonp30BaTbes Mpo(ecCHOHANBHOM JOKyMEHTalMed Ha ToCyJapCTBEHHOM H
MHOCTPAHHOM $I3BbIKAX
Kon IIpodeccnonanbHbIe KOMIIETCHIIUH

I[IK1.1 | Bemonuare paGotel 1o  pa3bopke (cOopke), MOHTaxy (JEMOHTaxy)
CEeITbCKOXO03SHCTBEHHBIX MAIIMH U 000PYIOBaHHS

K 1.2 HpOI/I3BOI[I/ITB PEMOHT Y3JIOB U MCXAHU3MOB CEIIbCKOXO3SMCTBEHHBIX MAIUH U

000opyI0BaHUs

[IK1.3 | [Ipou3BOauTh BOCCTAaHOBIEHUE JeTalled CEeNbCKOXO3SMCTBEHHBIX MAaIIUH U
000pyI0BaHUS

[IK1.4 | BeIoaHATh CTCHJIOBYIO 00KaTKy, UCTIBITAHUE, pEryJIupoBaHHe

OTPEMOHTUPOBAHHBIX CENbCKOXO03IHCTBEHHBIX MAITHH 1 060py210BaHI/I$I

[IK 1.5 | BeImonHATE HaNaIKy CEIbCKOXO03SHCTBEHHBIX MAIIMH U 000PYI0BaHHS

B PE3YIbTATC OCBOCHUA JUCHUIIIIMHBI O6y‘-I€lIOH.IPII>iC5I OCBaunBacT.

Ymenus: pacmo3HaBaTh U KJIaCCU(PUIIUPOBATH KOHCTPYKIIMOHHEIE, YIEKTPOTEXHUIECKUE,
TOTUITMBHO-CMA30YHBIE M CHIPhEBBIC MAaTEpHANbl [0 BHENIHEMY BHIY,
MPOUCXO0XKICHUIO, CBOICTBAM;

moAOUpaTh MaTepHallbl MO0 MX HA3HAYCHHWIO W YCIOBUSM AKCIUTyaTalluu AJis
BBITIOJTHEHUS paboT;

BBIOHMpATh U paciu(poBBIBATH MAPKU KOHCTPYKIIMOHHBIX MaTepUasOB;
OTIPEICIIATH TBEPIOCTh METAILIOB;

OTIPECIISATh PEKUMBI OTIKUTA, 3aKATKH M OTIYCKa CTaH,

nmoAOupaTh CrocoObl U PEKUMBI 00paOOTKH METAIJIOB (JIUThEM, JTABICHUEM,
CBapKOIi, pe3aHUeM U Jp.) IS U3TOTOBJICHUS PA3IMYHBIX JETaJCH;




3HaHus.

OCHOBHBIC BHIBl KOHCTPYKIIMOHHBIX, 3JEKTPOTEXHUYECCKHX, TOILTUBHO-
CMa30YHBIX U CBIPHEBBIX, METAJUIMYECKUX M HEMETAITHIECKIX MaTepUasoB;
Kiaccu(UKAIMIO, CBOMCTBA, MAapKUPOBKY H  00JacTh  IPUMCHEHUS
KOHCTPYKIIMOHHBIX MaTepUaoOB, MPUHIMUILI UX BBIOOpa IS MPUMEHEHUS B
MIPOU3BOJICTBE;

OCHOBHBIC CBEJCHHUS O HA3HAYCHWUW WM CBOWCTBAX METAJIOB U CIUIABOB, O
TEXHOJIOTUH UX MPOU3BOJICTBA;

0COOEHHOCTH CTPOCHHUSI METAJUIOB M MX CILJIABOB, 3aKOHOMEPHOCTH IPOIIECCOB
KPUCTAJUTU3AIUH U CTPYKTYPOOOpa3OBaHMsI,

BUJII 00paOOTKH METAJIOB U CILJIABOB;

CYIIHOCTh TEXHOJIOTHUECKUX TPOIIECCOB JIUThS, CBAPKH, 00PaOOTKHA METaIOB
JaBIICHUEM, M PE3aHHEM;

OCHOBBI TEPMOOOPAOOTKH METAJIJIOB;

CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH;

TpeOoBaHUs K KauecTBy 00paboOTKHU AeTaneil;

BUJIbI U3HOCA JETAJIEH U Y3JI0B;

0COOCHHOCTH CTPOCHUS, HA3HAYCHHS M CBOWCTBA pa3IMYHBIX TPYII
HEMETAITMYECKUX MaTepUaJIOB;

CBOMCTBA CMa30YHBIX H a0pa3HBHBIX MATCPHAJIOB,;

KJIaCCU(DMKAIIUIO M CITOCOOBI MOJTyYeHHsI KOMIIO3HIIMOHHBIX MaTEPHAaIOB




3. OFLEM U COJIEP’)KAHUE YYEBHOM JUCHIJIUHBI

3.1. O6beM y4eOHOH TUCHMIIIAHBI

TpynoeMKOCTh JHUCHUIUIMHBI cocTaBisieT 36

POMEXYTOUHON aTTeCTAllMK: SK3aMeH B 3 CeMecTpe.

AKaICMHUYCCKUX YacCoOB. d)opMa

N ®opMbl 00pa3oBaTeIbLHOI AeSITEJIbHOCTH 10 Kosn4yecTBo
/' 00pa3oBaTe/IbHOM NpOorpaMMe NP 0CBOEHUH aKaJeMHUYeCKHUX
n/n
JTUCIHHUILIMHBI 4acoB™*

1. | AyauropHsie 3aHSTHS, B T. U.: 26
1.1. | nexyuu (JI) 10
1.2. | npakmuueckue 3ansamus (113) 8
1.3 | rabopamopnwie 3anamus (J13) 8
1.4 | koncyrnomayuu (K)
2. | CamocrostenbHas pabota (CP) 6
3. | Bug npomexxyrounoii arrecramuu (I1A)

9K3aMCH +
Bcero no nucnuruinae 36




3.2.

TemaTnyeckuii JiaH u CoaecpRaHuE y‘{eﬁHOﬁ AUCIHUILIIMHBI IJIA oﬁyqammuxm

HaumenoBanue pa3aesioB u

Copepxanue u (popMbI OPraHU3AIUHU AeATETbHOCTH 00yYAIOIIHUXCA

OobeM, ak. 1/
B T.4. B popme

Koapl koMneTeHI i,
¢dopMmupoBanuio

TeM NPAKTHYECKOH | KOTOPBIX cIOCOOCTBYET
NOJArOTOBKH 3J1eMeHT NPOrpaMMbl
Tema 1. Jlekuun 4
Crpoenne metanioB. Teopusi | ATOMHO-KpPHUCTAJUIMYECKOE CTPOEHHE METALIOB. Teopus CIUIaBoB 2 OK 1; OK 2; OK 4; OK 5;
CILIABOB Juarpamma cOCTOSIHUSI CIUIABOB CUCTEMBI «OKele30-IieMeHTHT». Kitaccuduxanus 2 OK9
Y MapKHpOBKA YITIEPOAMCTHIX U JIETHPOBAHHBIX cTajel K 1.1; IIK 1.2; TIK 1.3;
IIpakTuyeckue 3aHATHSA (J1a0OPATOPHbIE 3AHSTHS) 8 [IK 1.4; IIK 1.5
MeToap! onpeneneHus TBEPAOCTH METAJIOB 2
MexaHNKO-TEXHOJIOTHYECKUE NCIbITaHus. VcnbITaHue cTallbHOro oOpasia Ha 2
pacTshKeHHe
JnarpaMMBbl COCTOSIHUS JBOMHBIX CILIABOB 2
JuarpamMma cocTOsIHUS CIIJIAaBOB CUCTEMBI «OKENE30-LIEMEHTHT 2
CamocTtosiTeibHasi padoTa 00y4Yalommxcs 2
JnarpaMMsl COCTOSIHUSL JIBOMHBIX CILIABOB
Tema 2. Jexkunn 6 OK 1; 0K 2; OK 4; OK 5;
Texnonorus odpadorku Tepmuueckas 06pabOTKa yIIIEpOIUCTHIX CTaNIEH 2 OK9
YIJIEPOAMCTBIX cTaJIeil CBapOYHOE POU3BOJCTBO 2 IK 1.1; 1IK 1.2; TIK 1.3;
OGpaboTKa JaBIeHUEM 2 K 1.4; TIK 1.5
JIuTeitHoe MPOU3BOACTBO 2
IIpakTH4eckue 3aHATHA (J1a00PATOPHBIE 3AHATHS) 10
3akanka yriaepoaucThIX CTaeh 2
Pemenne 3a1a4 Ha BBIOOP peKMUMOB TEPMUYIECKOH 00PaOOTKH 2
Buapl cBapouHbIX HIBOB. MapKUPOBKH CBAPOYHBIX 3JIEKTPOJIOB U CBAPOYHOU 2
IIPOBOJIOKH
OmnpeneneHne TeMIIEpaTypHOro HHTEPBAJla U pacueT BpEMEHH HarpeBa 2
3aroTOBOK JIJIs rOpsiueit 00pabOTKH JlaBIeHHEM
CamocTrosiTeqibHasi pab0oTa 00yYal0IMXCS 4
OcHoOBBI ciiecapHOH 00pabOTKH
IIpoMe:xkyTOuHAas aTTecTalus (IK3aMeH) 4




| Bcero yacos

36




4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

JTUCHMILTAHBI

KoHTponb M OlleHKa pe3ynbTaToB OCBOCHHMS Y4E€OHOW AMCUMIUIMHBI OCYILECTBIISETCS
MIPENoiaBaTesieM B MPOLECCe MPOBEACHUS NPAKTUYECKUX 3aHSATUMN, BBINOJIHEHUS CTYIAEHTaMU
WHJVBHIyaJIbHBIX 33JJaHUMN, IIPOCKTOB, UCCICIOBAaHU.

Pe3yabTarnl 00yyeHus

Kpurepum oueHkn

MeTtoanbI OLIEHKH

YMenus: OreHKa BBITOTHEHUS MPAKTHYECKUX 3ammra
pacrio3HaBatb u | paboT MPAKTUYECKUX
KIIAaCCU(UITUPOBATH pabor.
KOHCTPYKIIMOHHBIE,

AIIEKTPOTEXHUYECKUE,  TOIJIMBHO-

CMa304YHbIC u CBIPBEBBIC

Marepualibl MO BHEIIHEMY BHIY,

MPOMCXOXKICHUIO, CBOHCTBAM;

noadupaTb Marepuanbl O  HX

Ha3HAYCHUIO U YCIIOBUSIM

OKCIUTyaTallill  JUIS  BBIIOJIHEHUS

pabor;

BBIOMpaTh W  pacuudpoBbIBATH

MapKu KOHCTPYKIIMOHHBIX

MaTepHaJoB;

OTIPENENATh TBEPAOCTh METAILIOB;

OTpEeNeNATh  PEKUMBI  OTXKHIa,

3aKaJKH U OTITYCKa CTaJIH;

noi0uUpaTh CHOCOOBI U PEKUMBI

00paboOTKM  MeTalwioB  (JTUThEM,

JaBJICHUEM, CBapKOH, pe3aHHeM U

Jp.) JJIsE U3TOTOBIICHUST PA3THYHBIX

JeTanei

3Hanus: OreHKa BBITIOTHEHHS IPAKTHYECKHUX 3amura
OCHOBHBIE BH/IBI pabot MPaKTHUECKIX
KOHCTPYKIIMOHHBIX, pa0or.

SJICKTPOTCXHUYUCCKHX, TOITIJIMBHO-
CMa30YHbIX U CHIPHEBBIX,
METAJININMYCCKUX U
HEMETAJUTMYECKUX MAaTepUANIOB;
KJ1accu(puKaImo, CBOMCTBA,
MapKUPOBKY U 00J1aCTh
MMPUMCHCHUA KOHCTPYKIMOHHBIX
MaTepuaioB, MPUHIIUIIBI UX BbIOOpa
JJI1 IPUMCEHCHUA B IIPOU3BOJICTBE;
OCHOBHBIE CBEJICHUS O HA3HAYCHHUH
1 CBOMCTBAX METAJIOB U CILUIABOB,
0 TEXHOJIOTUU MX TIPOU3BOJICTBA;
O0COOEHHOCTH CTPOEHHUS METAJIOB
U UX CIUIaBOB, 3aKOHOMEPHOCTH
MIPOIIECCOB KPUCTAILTU3AINN U
CTPYKTYpOOOpa30OBaHMUS;

BHJIbI 00pabOTKH METAILIOB U
CIUIaBOB;




CYIIHOCTh TEXHOJIOTUIECKHX
MPOIIECCOB JIUThSI, CBAPKH,
00pabOTKH METAIOB JaBJICHUEM, U
pe3aHuem;

OCHOBBI TEPMOOOPAOOTKH
METAJIJIOB;

CHOCOOBI 3aIIUTHl METAJIOB OT
KOppO3uH;

TpeOOBaHMs K Ka4eCTBY 00pabOTKH
JeTaneu;

BUJIBI H3HOCA JICTAJICH U Y3JIOB;
OCOOEHHOCTH CTPOEHHS,
Ha3HAYCHUS U CBOMCTBA
Pa3IMYHBIX TPYIII
HEMETAUTUYECKUX MaTEPUAIIOB;
CBOICTBa CMa304YHbIX U
aOpa3uBHBIX MAaTEPUAIIOB,;
KJIACCHU(PUKALIUIO U CTIOCOOBI
MOJTyYEHHUST KOMIIO3UITHOHHBIX
MaTepPHaJIOB;

Texymuit KOHTPOJIb MO AUCIUIUIMHE OCYIIECTBIISIETCSI B COOTBETCTBHH CO CJICTYIOUTUMU

KPUTEPUSIMH PEUTUHI-IUIAHA JUCLUTIIINHBIL

Mun. | Makc.
Bupt KOHTpOIISI KonTponmupyembie MEpOnpusTUS KOJI-BO | KOJI-BO
O6ayuioB | 6ayioB
24 40
Tema 1. Cmpoenue memannos. Teopus cnnasos 12 20
- ONepamusHulLl ONPoOC 5 5
. - 3auuma NPaKmuyYecKo20 3aHsImus 5 9
Texymmit
B — - npucymcmeue Ha 1eKYUOHHOM 3aHAMuUl i 2 6
Tema 2. Texnonozun oopadomku y2nepooucmsix cmaei 12 20
- ONepamusHulll ONpoc 5 5)
- 3auuma NPaKmuUyYecKo20 3aHsImus 3 3
- npucymcemeue Ha 1eKYUOHHOM 3aHAMUU 4 12
IIpomexyTouHas .
ey Jugppepenyuposannsiii 3auem 36 60
Hroro 60 100
Pacuer nTOroBoM peMTMHIOBOW OLIEHKHU
Texyuwit KOKTpOTh Hpomexcyrouras Hrorosas orieHka 5-6ampHa 1IKaa
yCIIEBAEMOCTH aTTeCcTaIus
<24 < 36 <60 HEYJIOBJIETBOPUTEIBHO
>24<30 >36<45 >60<75 YAOBJIETBOPUTEIIBLHO
>30<36 >45<54 >75<90 XOPOIIO
>36<40 >54<60 >90<100 OTJINYHO
PacyeT uToroBoit peITHHIrOBOM OLIEHKU
<24 < 36 <60 HE 3a4YTEHO
>24 >36 >60 3a4TCHO




5. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOJIUYECKOE
OBECIIEYEHUE JUCHUIIJINHBI

5.1. DnexkTpoHHasi ”HGOPMALMOHHO-00pa3oBaTe/IbHAA Cpela By3a

5.1.1. DekTpOHHBIE 00pa3oBaTeIbHbIE PECYPChI

(Boitimu 6 Humepnem, nabpamo «llepeyenv 31eKmMpoHHBIX 00pPA308AMENbHBIX PECypcos8y U
omobpams umerowuecs ¢ kamanoze I0Pvl 01 ceoell ducyuniunsl, pazoopamvcs ¢ 80NPOCOM
docmyna, coenacosams e2o ¢ LJUT u oubnuomekotl, 8 0aHHOM pazoene makice YKa3vl8aomcs
DVMK]J] no oucyuniune)

HJoctyn B JOP (cers UHTEpHET,
JIOKAJILHAS CEeTh,
aBTOPH30BAHHbBII/CBOOOAHBII 10CTYN

Ne Bua 3/1eKTpOHHOT0 00pa30BaTEJIBLHOTO
ILIL pecypca

1 . DOUOC Teepckoit [CXA
Y4eOHO-METOANYECKUN KOMIUIEKC TUCLIUTLINHBI .
ABTOPU30BAHHBIN TOCTYII

2 HarmonanpsHas tuiatopMa OTKPBITOTO
o0pa3zoBaHUs
https://openedu.ru/
ABTOPU30BAaHHBIN JOCTYI

Bupaeomarepuanbl, KOHCIEKThI JICKLIHA

5.1.2. Dj1eKTpOHHBIE Y4eOHbIe U3IaHUA

(nazsanue IBC, c komopvimu 3aKa04eHbl OUOIUOMEKOU aKademuu 002080pa

Bun Hoctyn B 9BC
JauTepa CcbLiKa Ha (cer MuTepner,
TypBI HauMenoBanue u3JaHus HHbOPMAIMONHbIIi pecype JOKaIbHAs CeTh,
3BC aBTOPU30BAHHbIN/
CBOOOJHBIN T0CTYN
9BC Yepemaxu, https://znanium.com/catalog/do | aBTopu3oBaHHBIH

«ZNANI | A.A Marepuanosesnenue: Yuebnuk/ | cument?id=397140
UM» A.A Yepenaxun:13a-Bo
KVYPC,2022 — 236c.

OBC Yepenaxus, A.A.OCHOBBI https://znanium.com/catalog/do | aBropu3oBaHHBIIH
«ZNANI | marepuanoBenenus: YueOHuK/A.A. Y cument?id=378475
UMy epenaxuH:M3n-8o KYPC,2022 —
240c.

3bC Cupotkut, O.C. OcHOBBI https://znanium.com/catalog/do | aBropr30BaHHBII
«ZNANI | coBpemenHoro MabTepranoBeneHus: | cument?id=353626
UMy VYueonnk/O.C.Cupotkun: U3a-8o
HUL] UH®PA-M,2020 — 364c.

3BC Anackun, A.M. MatepuasnoBenenue | https://znanium.com/catalog/do | aBropu30oBaHHbI#H
«ZNANI | KOHCTPYKIIMOHHBIX U cument?id=363037
UM» WHCTPYMEHTAIBHBIX MaTepHAJIOB B

CTaHKOCTpOeHUU: Y 4eOHnK/A.M.Ana
ckuH: M3a-s0 HUIT MHDPA-

M,2019 — 320c.
9BC Cyxonstkuna, . T.Marepuanosenen | https://znanium.com/catalog/do | aBropu3oBaHHBIH
«ZNANI | ue u Texnonorus cument?id=396039
UMy MarepuanoB: YueOHoe

nocobue/U.T.Cyxonstkuna: U3a-Bo



https://openedu.ru/
https://znanium.com/catalog/document?id=397140
https://znanium.com/catalog/document?id=397140
https://znanium.com/catalog/document?id=378475
https://znanium.com/catalog/document?id=378475
https://znanium.com/catalog/document?id=353626
https://znanium.com/catalog/document?id=353626
https://znanium.com/catalog/document?id=363037
https://znanium.com/catalog/document?id=363037
https://znanium.com/catalog/document?id=396039
https://znanium.com/catalog/document?id=396039

HUIL] UHOPA-M,UYBBMY
nM.I1.C.Haxumona, 2021 — 396¢.

9BC Martromkun,b.A. TexHomorus https://znanium.com/catalog/do | aBTopu3oBaHHBIH
«ZNANI | KOHCTPYKITMOHHBIX cument?id=363013
UM» MarepuanoB: YueOHoe

rocobue/b.A.MartronkuH, JIeH1UCOB
B.A.: U3a-so HUIL MTH®PA-M,2019

—263c.
OBC HWBamkuna,/.M.Matepuanosenenue | https://reader.lanbook.com/book | aBropuzoBanHbIi
«Jlamp» | : YueOHOE /133139#2

nocooue/JI.M.Usammkuna: 3a-8o
Bpsuckuii 'AY,2018 — 112c¢.

5.1.3. CoBpemenHblie npodeccuoHaNbHBbIE 0a3b1 JAHHBIX U HH(pOPMallHOHHBbIE

CIIPaBOYHbIC CHCTEMBI

Ne HaumenoBanue B/1,
ILIL Bux BJI, UCC HUCC

Hoctyn B B/l (cers UHTEpHET,
JIOKAJIbHAA CETh,
aBTOPU30BAHHBLIH/CBO0OOIHBII
JA0CTYN

NupopmanuoHHasi cipaBoYHAast

https://www.qgost.ru/portal/gost/

1. Poccranaapt "
cucreMa CBOOOIHBI 10CTYN
2 Hayunast 3JieKTpOHHAas eLIBRARY.RU https://elibrary.ru/defaultx.asp
' OndanoTeKA aBTOPHM30BAHHBIA JOCTYII

5.1.4. CocTaB JIMIIEH3MOHHOTO U CBOOOIHO PACTIPOCTPAHAEMOI0 IPOrPAMMHOIO

olecneyeHU

(Vraszwvieaemcs monvko nuyenzuonnoe npoepammuoe obecnevenue no coznacosanuio ¢ L{UT)

Ne
_ Bun 11O HaumenoBanue IO

1. | Cucremnoe nporpammuoe obecrieuenue MS Windows 7/8

2. | IIpuKnaHbIE TPOrPaMMBI SunRav TestOfficePro

5.2. YKOMILIEKTOBAHHOCTH OMOJIMOTEYHOT0 POH/Ia MeYaTHHIMU U3TAHUSIMHU
Konuuectso
Ne Bubauorpaduyeckoe onucaHue Ne4aTHOr0 U3AAHUA SK3EMILTAPOB
. /;[ (aBTOp, 3ariaBue, BUI U3IaHUS, MECTO, U3IaTENHLCTBO, TOJ] U3/IAHWS, neyaTHoro u3nanus B | [lpumeuanue
KOJIMYECTBO CTPAHUIT) OnOIMOTEIHOM
¢donme*

5.3 CocTaB 000py/10BaHMA M TEXHUYECKHX CPeICTB 00y4eHHU
Vraszvieaemcs obopyoosanue u mexnuueckue cpedcmaa o0yuerus 8 yueOHou ayoumopuu ois

npoedeHUst 3aHAMULL

Ne kopnyca
pryea, IIpeqna3znayeHue
Ne momeneHus  ero
noMenieHus
IJI0IIAAb

Iepeyenn
o0opynoBaHus (B T.4. BUPTYaJbHbIe
aHaJIOTH) U
TeXHUYEeCKHUX CPeICTB
00yueHnst
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Kopnyc VYyeOnas  aymutopuss  Juis | Cenuanu3upoBaHHas MeOeb:
MPaKTUYECKUX npoBefeHus: 3aHsATUH  Bcex | Jlocka — yuenumueckas — 1
3aHaTuH, ayn.502, | BUOOB, B TOM  u4ucie | kadenpa — 1; s5KkpaH HaCTEHHBIH
TPYIIITOBBIX u |— 1; mpoektop BenQ — 1; cron
UHAUBUIYaTbHBIX yuyeHuyeckud — 29;  cron
KOHCYJIbTAllMM, a TakXke s | OMHOTyMOOBBIM — 1; cTyn
IPOBEICHUS TEKYIIEeTo | MATKUI Ha MeTaJuloKapkace — 1;
KOHTPOJISI U TPOMEXKYTOUHOM | CTyN yueHndeckuit — 60
aTTECTaIlUH,
Kopnyc VYyeOnas  aymutopus  1uis | Cenuanu3upoBaHHas MeOeb:
MPaKTHYECKUX npoBefeHust  3aHATUN  Beex | Jlocka yuenuueckas — 1; cron
3aHATHM, ayn.503, | BUOOB, B TOM quclie | OAHOTYMOOBBIHM — 1; cTyn
TPYIIOBBIX U | MATKUN — 3; CTOJI YUCeHUUYECKUN
WHIUBUIYaTbHBIX —12; ctyn yuennueckuii — 24
KOHCYJIbTAllUi, a TaKkxke s
MIPOBEACHUS TEKYILEeTOo
KOHTPOJISI U TMPOMEKYTOUHOM
aTTeCTalllH,
Kopmyc [Tomemenne s | Crienmanu3upoBaHHast MeOeb:
MPAaKTUYECKUX CaMOCTOSITEIHbHON PaboTHl, Crynbst — 20 mwit.; cTos — 5 mrT.,
3aHATHH, ayna.117, KOMITBIOTEpHBIN cTonm — 13 mT.;
mkad — 1 mT.; cTemax — 2 mrT.,
yaeOHass Jgocka — 1 T,
Bemanaka — 1 mT.; tym6a — 1,
npuntep  Canon MP3110;
npuntep Samsung ML2160;
KOMITIbIOTED - 15 miT.

6. METOANYECKHUE YKA3AHUA UISA OBYUYAIOIUXCA TTO

OCBOEHHIO JIUCIHHUAIIJIMHBI

OOyuaronieMycst peKOMEHAYeTCs CIEAYIONMA PEeXUM U XapaKTep CaMOCTOATENbHOM

yueOHOI paboThI:

U3ydeHHe yueOHOM TUCIUIUIMHBI JOHKHO BECTUCh CUCTEMATHUCCKH.

BCA TEMaTHKa BOIMPOCOB, H3y4aeMbIX CAMOCTOSATENBHO, 3aJaeTCsi Ha JICKIUSIX
npemnoaBareneM. VM ke JaroTcs MCTOYHHMKH (B TIEPBYIO OYepe/ib BHOBH M3JaHHBIC B
NEePUOANYECKON HAyJIHOW JUTEeparype) Jas OoJiee JETaTbHOTO MOHMMAHHS BOIPOCOB,
03BYYCHHBIX B JICKIIUH.

1OCJIe U3YYCHHUs] KaKoro-mubo paslenia Mo y4eOHHUKY WM KOHCIIEKTHBIM MaTephaiam
PEKOMEH/IYeTCsI 110 TTAaMSITH BOCIIPOU3BECTH OCHOBHBIC TEPMHHBI, OMIPEICICHUS, TTOHATHS
pasnena.

0c000¢ BHUMAHHUE CJICYET yJCIUTh BBIMOJIHEHHIO OTYCTOB MO MPAKTHUCCKUM 3aHATHSIM,
Ja00paTOPHBIM ~ paboTaM ©  WHIUBHIyaIbHBIM  KOMIUICKCHBIM  3aJaHHsIM  Ha
CaMOCTOSITENILHYIO padoTy.




Oco0eHHOCTH MPOBEACHUS PA3IUYHBIX BUOB 3aHITHIA, OLIEHUBAIOIIUX YPOBCHb 3HAHUA,
YMEHHM, HAaBBIKOB M OIBITA JACSITEILHOCTH, KOTOPBIE CIIEyeT YUYUTHIBaTh OOydaromemycs B
npoIecce OCBOCHUS AUCIUILTUHBL:

Bo Bpems nmpoBeneHus JIEKIMOHHBIX 3aHATUH  yYUTHIBAETCS  IOCEHIAEMOCTh
0o0yJaromuxcsi, OIICHUBAETCS WX IIO3HABAaTEJIbHAs AKTHBHOCTh HA 3aHATHH B CBS3H C
MPUMEHEHHUEM B OLICHUBAHUU OAJIIbHO-PEUTUHIOBON CUCTEMBI.

TectupoBanue 1o pasjenam JUCHUILTAHBI IPOBOAUTCS B 3JIEKTPOHHON (opme. bassl
bopMUPYIOTCS CHCTEMON aBTOMaTHYECKH U MEPEBOAATCA B CUCTEMY OIICHOK IPEerojaBaTesieM B
COOTBETCTBUU C YTBEPKICHHOM IIKAJION OLIEHUBAHUA.

Tembl 10K1a/10B, COOOIICHMI, MPE3EHTAIlMH, a TaKKe TeMbl pedepaToB paclpelesitoTCs
MEXTy OOYYarOIIMMHUCS WIH TPYNIONH OOYYarOIIMXCs HAa TIEPBOM 3aHSTUH, TOTOBBIC JOKJIAJIbI,
COOO0IlleHHUs, MPE3CHTALlMU, BBIIOJIHEHHBIE pedepaThl MPEICTaBISIOTCS B COOTBETCTBYIOIINE
CPOKH.

YCTHBIA ONMpOC MPOBOJUTCS HAa MPAKTHUYECKUX 3aHATUSX U 3aTparuBaeT KaKk TEMaTUKY
MPEIIICCTBYIONINX 3aHITHIA, TaK U JICKIIMOHHBIA MaTepHAI.

B cnyuae HeBbIOTHEHUS 3aaHUI B IIpoliecce 00yueHus, UX HEOOXOAUMO «OTpabOTaThy
o 3adera/nudepeHIMPOBAHHOTO 3adyeTa/sK3aMeHa. Bua 3amaHuii, KOTOpbIE HEOOXOIMMO
BBIMIOJHUTD JI JIMKBUAALWU 33/I0JDKEHHOCTH OMpeNeNsieTcss B UHIUBUIAYaTIbHOM TMOPSAKE, C
YYETOM MPUIHH HEBBITIOTHEHUS.

[IpakTuueckue 3amganusi (KOHTPOJbHBIE pPabOThL, JabopaToOpHbIE PaOOTHI, MPOEKTHI,
JICJIOBBIC (POJICBBIC) UTPHI M TIP.) SBJITIOTCS BAKHOW YaCThIO OICHKH TEKYIICH YCIIEBaEMOCTH TI0
JTUCIUILIAHE (MOAYIIO).

Jlonyck oOydaromierocss K BBIOJHEHHIO JIAOOPAaTOPHON pPa0OTBI MPOUCXOMUT TIPU
YCIIOBUU HaMM4yusl y OOydarollerocss Me4YaTHOM BEpPCHM THUTYIBHOTO JIMCTa OTYeTa IO
naboparopHoit pabote B opme TecTupoBaHus (cmucoK U3 10 TECTOBBIX BOMPOCOB BBIIACTCS Ha
3aHATUH, BpeMsi Ha oTBeT — 10 MuHYT). bamibl HAUUCHSIOTCS B 3aBUCHMOCTH OT KOJHYECTBA
MPABHIILHBIX OTBETOB.

Otuer mo nabopatopHoil paboTe MpeacTaBiseTcss B TMedyaTHOM Buae B (opmare,
MPEAYCMOTPEHHOM IIA0JIOHOM OTYeTa MO JlabopaTopHOW paboTe. 3amura OTYeTa MPOXOJUT B
dopme noknama oOydaromierocss MO BBHIMOJIHEHHOH paboTe HW OTBETOB Ha BOIPOCHI
npernoaaBaress.

dopma MpoBeIeHUs TEKYIIETO KOHTPOJIS YCIIeBAEMOCTH ISl 00yYaroIINXCsl MHBAINI0B U
JUI] ¢ OTPAaHWYEHHBIMA BO3MOKHOCTSIMH 3JIOPOBbSI BBIOMPACTCS C y4ETOM HWHIAWBHIYTbHBIX
ncuxo(u3nuecKux 0coOeHHOCTeH (YCTHO, MUCBbMEHHO Ha OyMare, MMCbMEHHO Ha KOMITBIOTEpE, B
dbopme TectupoBaHus W T.m.). [Ipu HEoOXoAMMOCTH OOyYaIOMIMMCS HHBAIUAAM M JIMIAM C
OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3JIOPOBBSI TPEIOCTABISETCS JOMOIHUTEIBLHOE BpeMs s
MOATOTOBKU OTBETa Ha dK3ameHe/nudpepeHInpoBaHHOM 3aueTe/3aueTe.



7. ®°OHJ OEHOYHBIX CPEACTB

7.1 IIxana uroroBoii OIICHKM YPOBHH C(l)Ole/IpOBaHHOCTI/I KOMIICTCHIIMH B X0/1¢ OCBOCHHUA JUCHUITIIMHBI
IToka3zarenu Kpurtepnu onenkn ypoBHs chopMUPOBAHHOCTH KOMIIETEHIMH
OLICHUBAaHUA HEYJOBJIETBOPUTEILHO YIOBJIETBOPUTEILHO XOpOIIO OTIIMIHO
«YMeHus» Ipu peleHnH TunoBbIX | IIpomxemoHCTpUpOBaHBI ocHOBHbIE | IIponeMOHCTpUpOBaHbl Bce OCHOBHBEIE | [IpogeMOHCTpHpPOBaHBI BCE OCHOBHBIE
(cTaHDAPTHBIX) 3a1a4 HE | YMEHHUS. Pemenst TUIOBBIE | yMEHHs. PelleHsl Bce OCHOBHBIE | YMEHHUS, HEKOTOpble — Ha YpPOBHE
MIPOJICMOHCTPUPOBAHBl ~ HEKOTOpBIE | (CTaHAApTHBIE) 337a4d C HErpyOBIMHU | 3aadudl € HErpyObIMH ONIMOKaMH. | XOpOIIO  3aKpEIUICHHBIX  HaBBIKOB.
OCHOBHBbIE yMeHUs. Mmenu wmecro | ommOkamu. BrimonHeHsl Bce 3anaHusi | BuimonHeHbl Bce 3aiaHMs, B TOJHOM | PermieHbl Bce OCHOBHBIE 3a/1aud  C
rpyOble OLTHOKH. HO HE B IIOJIHOM o0BbeMe. 00beMe, HO HEKOTOPhIE C HEIOYETaMH. | OTIENbHBIMU HECYILLECTBEHHBIMU
omuOKamMu. BeInomHeHb! Bce 3a1aHus,
B IOJIHOM 00BeMe, O€3 HEJOUETOB.
«3HaHUA» YpoBeHb 3HaHUI HW)KE€ MUHUMAAbHO | MUHUMaNBHO JOIYCTUMBIA YPOBEHb | YPOBEHb 3HAHUU B o0BeMe, | YpOBEHb 3HAHUU B obbeme,
JOIYCTUMBIX TpeOOBaHMH; HMEIOT | 3HAHWM; JIOIIYIIIEHO MHOKECTBO | COOTBETCTBYIOLLEM nporpamMme; | COOTBETCTBYIOIIEM Mporpamme; 0e3
MECTO TPyObIC OIIUOKH HErpyOBIX OIIHOOK JIOMYIIICHO  HECKOJBKO  HErpyObIX | OmIHOOK
ommnboK
Xapakrtepuctuka | Komnerenumst B monHoii mepe He | ChopMHpOBaHHOCTH komriereHnu | CdopmupoBaHHocTs KomnereHunu B | CHopMHPOBaHHOCTH KOMIETEHINH
c(OpMHUPOBAHHOCTH | c(HOPMHPOBaHA. Nmeromuxcs | COOTBETCTBYET MHUHAMAJIBHBIM | IIEJIOM COOTBETCTBYET TPEOOBaHUSM. MOJHOCTBIO COOTBETCTBYET
KOMIIETEeHIIMU 3HAHWH, yMEHMH W  HAaBHIKOB | TpeOOBaHMSM. Wmerommxcss  3HaHMH, yYMEHHWH | | TpeOOBaHUSM.
HE0CTaTOYHO JUIs pemenus | Vmeromuxcd 3HaHWM, YMEHMH M | HaBBIKOB B I€JIOM JAocTarouHo it | Mmeromuxcs 3HaHUil, yYMEHUH,
MPAaKTHYECKUX  MPO(ECCHOHANBHBIX | HABBIKOB B IEJIOM JOCTaTOYHO [UIS | PEIICHMS CTAaHJApTHBIX NMPAKTHYECKHX | HAaBBHIKOB M MOTHBAIMU B IOJHOW Mepe
3a1a4y peLIeHus] CTaHJAPTHBIX MPAKTUYECKUX | MPO(eCCHOHATBHBIX 3a7a4 JIOCTaTOYHO ISl PELIEHUSI CIIOKHBIX

npoQeCCUOHATBHBIX 3amad, HO
TpeOyeTcsl JOMOHUTENbHAS MPAKTHKA
10 OONBIIMHCTBY MPAKTUYECKUX 3a1a4

IPaKTUYECKUX npodecCHOHANBHBIX

3ama4d

bannbHas onenka
YCIIEITHOCTH B
(hopMupoBaHUN
KOMITICTCHIUN

Cymma 6amtoB Huxe 60

Cymma 6amioB B mipesennax
ot 60 no 74

Cymma 6amioB B mpesiennax
ot 75 mo 89

Cymma 6amtoB ot 90 u BbIIIe




7.2. TunoBble KOHTPOJbHBbIE 32/IaHUS U HHbIEe MATEPHAJIbl, IPUMEHsIeMble
NpU oleHKe C()OPMHUPOBAHHOCTH JUCUUIIIMHAPHON KOMIIETEHIIMHU
(3HaHM, yMEeHM i, IPAKTHYECKOT0 ONbITA)

Ouyenounvle cpedocmea nPOMeHCYmoUHOU ammecmayuu ¢ peKOMeHOyemovim opmamom
oopmaenus, 603MONHCHBIMU WKANAMU OUEHUBAHUA U KPUMEPUAMU OUECHKU.

IIHCHbMEHHBIH YK3AMEH, YCTHBIH DK3AMEH
OuneHoYHBIE CPeICTBA AUCHHUIIINHBI

1. 3ajanus OTKPHITOrO TUIA:

1. JlaiiTe onpeiesieHHe U MOSICHUTE SIBIICHHE MOJIUMOpdH3Ma (IIOTPOIIHH)

OTaJOHHBIN OTBET (KJIIOU OT 3aJlaHus):

[Tonmumopdusm — 3TO CHOCOOHOCTH BEIIECTBAa U3MEHATH TUI KPUCTAJUIUYECKOM

pELIETKH Mo IeHCTBUEM TEMIIEpaTyphl WK JaBieHus. Hanpumep, y jxene3a npu nepexonie us3
JKUJKOTO COCTOSIHUSA B TBEp/I0€ 00pazyeTcsi 00bEMHOLICHTPUPOBAHHAS KyOudecKas
kpuctaymmnueckas pemerka (OLIK). Ilpu ganpHeliem oxiaxIeHuu N0 JOCTUKEHUH
temriepatypbl 13920C xene3o nmpeTepreBaeT aFIOTPONHON NPeBpalleHue, B PE3yJIbTaTe
KOTOPOT'o 00pa3yercsi TpaHelieHTpUpOBaHHas Kyoudeckas kpucraundeckas pemierka (I'LK).
Hanee, npu goctuxkenun temrepatypsl 9110C xene30 CHOBa MEHSIET CBOKO KPUCTAJUIMUECKYHO
pemerky Ha OLIK. Takum 0Opa3oM, Ipyu KOMHATHOW TEMIIEpAType KEIe30 UMEET
00BEMHOLIEHTPUPOBAHHYIO KPUCTAITUYECKYIO PEIIETKY.

2. _Yro Takoe CTeneHb NepeoXIaKICHHs METaJlIa, M OT YeTO 3aBUCUT €€ BeIHMINHA

DTaJOHHBIN OTBET (KJIFOY OT 3aJ[aHus):

Kpucrannuzanus MeTaiia NpoucxXoIuT HE CTPOTro IPH TeMIEpaType IUIaBJIeHus, a Ipu
HEKOTOPOM IEPEOXJIAXKACHNN At, 3HAUEHNE KOTOPOI'O 3aBUCHUT OT NPUPOIBI METAILIA, OT CTENEHU
€ro 3arpsA3HEHHOCTH Pa3IMYHBIMU BKIIOUEHUSIMHU U OT CKOPOCTHU OXJaKeHus. PeanbHas
TEeMIlepaTypa 3aTBEPACBaHUsI METAJIa Ha3bIBACTCS TEMIIEPATYpOU KpUcTaiu3auu tkp. OHa
OTJIMYAETCS OT TEMIEPATYPHI IJIABJICHUS HAa BETUUYUHY At.

3. _CdopmynupyiiTe ¥ HOSACHHUTE 3aKOHBI KpucTauu3anuu (3akonsl JI.K.YepHosa)

OTaJOHHBIN OTBET (KJIIOU OT 3aJJaHus):

ITo /I.K.YepHOBY paznn4aroT NEpBUYHYIO U BTOPUYHYIO KpucTayu3anuto. [Tpu nepsuunon
KPUCTAJIIIM3ALUHU POUCXOIUT NEPEXO0]] METAILIA U3 KUIKOTO COCTOSIHUS B TBepaoe. IlepBuunas
KpUCTAIIIIM3AIUs UET B ABE cTaauu: 1 — oOpa3oBaHue [IECHTPOB KPUCTATUIU3AINH; 2 — POCT
KPUCTAJIJIOB U3 3TUX LIEHTPOB. [Ipu BTOPUYHON KpHCTAUIM3AIMK IPOUCXOTUT 00pa3oBaHue
HOBBIX KPHCTAJUIOB B TBEPJIOM KPHUCTAJUNIMYECKOM BEIIECTBE — ATO (Da30BbIe MpEeBpaIlICHNUs,
KOTOpBIE ITPOUCXOAT B METAJLIE MOCIE OKOHYAHUS €T0 MEPBUYHON KPUCTAJUIM3aUH (HallpuMep,
noIuMop(HbBIE peBpaIeHus)

4. Kak BIuseT BeJIMYNHA CTENIEHU NepeoxIakIeHus At Ha BEAUYNHY 3epHA U MEXaHUYECKUE
CBOICTBA MeTAJLIa

DTaTOHHBIN OTBET (KJIFOY OT 3a7aHus):

Heo6xoaumoe ycinoBre 00pa3oBaHus caMOIIPOU3BOJIBHBIX 3apO/IblIeii — nepeoxiiaxaeHue. Yem
BBIIIIE CKOPOCTh OXJIAXKACHUS METaJlIa, TEM OOJbIIe BenuanHa At, 1 TeM OoJbiiie oOpaszyercs
3apojbllied B )KUJAKOM MeTasuie. U, kak ciencTBue, o OKOHYaHUHM KPUCTAILTU3AIMHU MOJTydaeTcs
METaJIJI C MEJIKO3EPHUCTHIM CTPOCHHUEM U BBICOKHMHU MEXaHUYECKUMU CBOMcTBaMU. YeM Huxe
CKOPOCTh OXJIAKIACHUS METalllla, TeM MEHbIIe BeTndrHa At, 1 TeM MEHbIIIe 00pa3yeTcs
3apojipliiel B )kUJIKOM MeTasuie. W, kak ciencTBre, N0 OKOHYaHUU KPUCTAJUIU3AIMH [T0JTy4aeTcs
METaJl ¢ KPYTHO3EPHUCTHIM CTPOEHUEM U HU3KUMU MEXaHUYECKUMH CBOMCTBaMHU.

5. _UYro Takoe nuarpamma cocTosiHus criiaBa. KakoBo npakTuyeckoe NpUMEHEHHE JuarpamMmmbl
COCTOSIHUSL.

DTaIOHHBIN OTBET (KJIFOY OT 3a7aHus):




Juarpamma cocTOsIHHSI — 3TO IpaduuecKkoe n300paskeHNe COCTOSIHUA JTI000Tr0 CIIaBa N3y4yaeMoi
CUCTEMBI B 3aBUCHMOCTH OT TEMIIEPaTyphl M KOHIIEHTPAIIMK KOMIIOHEHTOB. JINHUS TUKBUIYC
MOKa3bIBaeT TEMIIepaTypy Havyajla KpUCTAJUTM3AIMY JIFOOOTO CIUIaBa H3y4aeMoi cucTeMsl. Boime
He€ BCe CIIJIaBbl HAXO/ATCS B )KUJKOM COCTOSIHUH. JIMHUS CONIUYC — MMOKA3bIBAET TEMIIEPATypy
OKOHYaHUs KPUCTAILIM3AIMH JII000T0 CIUTaBa n3ydaemoii cuctemsl. Huxke He€ Bce CIIaBbl
HaXoAATcs B TBEPAOM cOCTOSSHUU. C MOMOIIBIO TUAarpaMMbl COCTOSIHUSL MOKHO OIPENIECIHUTh
CTPYKTYpY CILIaBa, MHTEPBAJ KPUCTAIUIN3ALUH, YCTAHOBUTH BO3MOYKHOCTD ITPOBECHUS
TEPMHUUECKON 00pabOTKHN U Ha3HAYUTH €€ PEKUMBI, OIPEIEIUTh TEMIIEPATyPHBI HHTEPBAI
ropsiueii 00pabOTKH JTaBIEHUEM U JIUTEHHBIE CBOICTBA CIIJIaBa

6. _Jlns cucremsl koMnoHeHTOB Pb-Sb onpenenute coctaB da3 npu remneparype 4000C.
Kownrnenrpaius komnonenTo: 70% Sb u 30% Pb
DTaIOHHBIN OTBET (KJIF0Y OT 3aaHusl):
Ha nuarpamme cocrosinust cuctemsl Pb-Sb HaxoauM criiaB ¢ 3ajaHHOI KOHIIEHTpauen mpu
temriepatype 4000C. O603HauaeM ero Toukoi a. Yepes TOUKY a, XapaKTEPU3YIOIIYIO COCTOSTHUE
JAHHOTO CIUIaBa, HaJl0 IPOBECTU TOPU30OHTAIBHYIO JTUHUIO (KOHOAY) J10 IEPECEUEHUs C IMHUAMU
JarpaMMbl COCTOSTHUS, OTPaHUYMBAIOIINMHE TaHHYIO NBYX(a3Hyto obnacts. [lepeceuenue
KOHO/JIbI C JIMHUEH JIMKBUIYC 0003HAYaeM TOYKOU b, ¢ OChIO TeMIieparyp — Toukoi ¢. Touku b u
C MPOEKTUPYEM Ha OCh KOHIIeHTparuii. [Ipoekuus Touku b mokaxkeT coctaB KHUAKOU (a3bl, a
IPOEKILINSI TOUKH C — COCTaB TBEPJON (ha3bl.

7. _OmnpenenuTs TeMIepaTypHbIA HHTEpBa ropsyeii 00pabOTKH JIaBICHUEM JUIsSl CTATH MapKu
50.

DTaJOHHBIN OTBET (KJIFOY OT 3aJ[aHus):

TemriepaTypHbIii HHTEpBAJ ropsiueii 00padOTKH AABJICHUEM OIPEIEIISIETCS ¢ TOMOIIBIO
JTUarpaMMbl COCTOSTHUS CIUIABOB CUCTEMBI «oKene30-ieMeHTUuT». Ctanb Mapku 50 cogepxut 0,5
% yrnepona. Haxoaum e€ Ha 1ikane KOHIEHTpaLUi U onpeelisieM TeMIepaTypy Hayaa
riassienus (3to npubnusurensHo 14000C) TemnepaTtypa Hauana ropsigeit 00padoTKu
onpenensiercs kak (0,85...0,95)tm, Temneparypa okoH4aHus — Kak 0,7t

8. _Kakas u3 1ByX Mapok cTtaneil o01a/iaeT Jydiiei sKUIKOTeKy4eCcThI0 — cTaldb Mapku S0 uiau
ctaspb Y10.

DTaJOHHBIN OTBET (KJIFOU OT 3aJ[aHusl):
Jlyuiie ®KUAKOTEKY4YEeCThIO 00JIaJaeT CIIJIaB C MEHBIIUM MHTEpPBajIOM KpucTtauu3anuu. Craib
mapku 50 cogepxut 0,5% yranepoaa, ctans Y10 — 1,0% yranepona. Haxonum ux Ha mkane
KOHLEHTpAlUi 1 OIpeeNsieM HHTepBaIbl KpucTauin3auuid. MHTepBan kpucTauM3auu cTaiu
50 cocraBistetr npubsnusutensio 1200C; ctanu Y10 — npubmusurensuo 1800C. CienoBarenbHO
ctasb 50 o0nanaer ydiei >KUIKOTEKy4eCThIO.

9. _IlpousBecTy TepMUYECKYIO 00pabOTKY OTIMBKU U3 CTaau Mapku 40 C 11e1bl0 yCTpaHEeHUs
JEHJAPUTHON JIUKBAIUU.

DTaJOHHBIN OTBET (KJIFOU OT 3aJ[aHus):
Jlns ycrpaHeHus I€HIPUTHOM JIMKBAIMK B OTJIMBKaX MpUMEHseTCs JU(PGY3NOHHBIN OTHKUT
(romorenm3anus). Temneparypa romorenu3sanuu cocrasiset 1100...12000C, Beinepxkka 10...20
Y, OXJIQXK/I€HUE OTIMBKU ITPOU3BOJUTCS BMECTE C TIEUBIO.

10. _IIpousBecTu TepMUYECKYIO 00paOOTKY 3arOTOBKH C 11EIbI0 YCTPAHEHUs HAKIEmna.
DTaOHHBIN OTBET (KJIF0Y OT 3a7aHus):

Jnis ycTpaHeHus HakJ€na nocie X0I0AHOM MIacTHIeCKO JeopMaluy MpUMeHsIeTcs
PEKPHUCTAIUIM3AIMOHHBIN OTKUT. TemmnepaTypa peKpUCTaNIM3alMOHHOTO OT/KUTa COCTABIISIET
680...7000C, Beiaepxkka 0,5...1,5 4, oxy1akaeHuEe TPOU3BOAUTCS BMECTE C TIEUbIO.

11. [Ipou3sBecTr TePMUUYECKYIO 00paOOTKY 3arOTOBKH U3 cTaau Mapku Y 10 ¢ 1enpio
yJIy4IIeHus: 00pabaTbIBAEMOCTH PEe3aHUEM

DTaIOHHBIN OTBET (KJF0Y OT 3aaHus):

Jns ynydmenust o6pabaTbiBaeMOCTH pe3aHreM cTaib Mapku Y 10, cogeprkareit 1,0% yriaepona,
MOJIBEPral0T HEMOJIHOMY OTKHUTY. 3aroToBKy HarpeBatoT Ha 30...500C BbIlIe KPUTHUECKON
touku Al (3ro 7270C), BeiaepkuBaioT 1...3.4aca U 0XJIaXKJal0T BMECTE C MEYbIO




12. TlpousBecTu TepMHUECKYI0 00pabOTKY 3arOTOBKH U3 cTau MapKu 40 ¢ 1eNbI0 yCTpaHSHHS
noceACTBHM neperpena. Jluamerp 3aroroBku @ = S0mMm

DTaNOHHBIN OTBET (KJIFOY OT 3aaHusl):

Jns ycTpaneHus CTpYKTYpBI IIeperpesa crajib noJsepraoT Hopmanuzauu. Crans mapku 40
coaepxut 0,4% yriepojia, TO €CThb CTalb JOIBTEKTOUAHAS. JI0ABTEKTOMIHBIE CTAU HATPEBAIOT
Ha 30...500C BbImie kpuTHUeckoi TOUKU A3 (st ctanmu Mapku 40 3to pubdauzutenpao 8§100C)
Y TIOCJI€ HETIPOAOKUTEIIbHON BBIJIEPKKH (UCXOMAS U3 JUaMETpa 3aTOTOBKH BBIJIEPKKA COCTABUT
50 MUH) OXJIQXIAOT Ha BO3yXE

13. _TIpousBecTu TEPMUYECKYIO 00paOOTKY 3arOTOBKH M3 CTall Mapku 45. JluaMeTp 3aroToBKH
0 =30MMm.

DTaNIOHHBIN OTBET (KJIFOY OT 3aaHusl):

Cransb 45 conepxut 0,45 % yrnepona. s npugaHust SKCITyaTallUOHHBIX CBOMCTB ISl 3TOU
CTany HeoOX0MMa TepMHUUEcKasi 00paboTKa — yIydlieHHe (3aKanka + BEICOKAN OTIYCK).
Jlo3BTeKTOMIHBIEC CTaIu 1101 3aKainky HarpeBaroT Ha 30...500C Beimre Touku A3 (15 cTaym
mapku 45 1o npubmmsurensao 8000C). Ilpu BRIOpaHHOH TeMIiepaType 3aroTOBKY
BBIIEPKUBAIOT B ey 30 MUH U 3aTeM OXJIKIAIOT B BOJIC AJISl IOMyUYEHUS! CTPYKTYPHI
MapTeHCUTA 3aKayKu. J[Jis1 ycTpaHEeHUsI 3aKAJIOUHBIX HANIPSHKCHUH U MPUAHUS JTACTUYHOCTH U
yIapHOU BA3KOCTH 3arOTOBKY MOJIBEPTalOT BHICOKOMY OTITYCKY. Temmeparypa OTIycKa —
500...6500C, Bpems BbiAepKKU — 20 MUH. .. 14, OXJIaXkKACHIE — HA BO3]IyXE

14. TIpousBecTu TEPMUYECKYIO 00paOOTKY NPYXKUHBI U3 cTanu 60. JluamMmerp npoBoJoku - ¥ =
8MM DTanoHHBIN OTBET (KJIIOY OT 3a7aHus):

Crainb 60 conepxur 0,6% yrinepoaa. s npuianust 3KCIUTyaTalMOHHBIX CBOMCTB JUISl IPYKUHBI
IpUMEHsIETCA TepMUUYecKas 00paboTKa, COCTOSIIAs U3 3aKAJIKH B MACJIE U CPEIHErO OTITYCKa.
JlosBTeKTOMAHBIE CTaNU MO/ 3aKaiKy HarpeBatoT Ha 30...500C Boiiie Touku A3 (s ctanu
mapku 60 3to npubmmsurensao 7800C). Ilpu BIOpaHHOH TeMIiepaType 3aroTOBKY
BBIIEP)KUBAIOT B €YU 8 MUH M 3aT€M OXJIAX/IAI0T B MACJI€ JUISI TOJIYYeHUS CTPYKTYPbI
TPOOCTHUTA 3aKaIKU. ISl yCTpaHEHUS 3aKaJOYHBIX HAIMIPSHKEHUN U IPUIAHUS YIIPYTOCTH
3aroTOBKY IIOJIBEPTaIOT CpeHEMyY oTnycKy. Temmeparypa ormycka — 350...5000C, Bpems
BBIZIEPKKH — 30 MUH...2 4, OXJIaXKICHHE — Ha BO3JIyXE.

15. TIpousBecTu TepMUYECKYIO 00pa0OTKY HAaNWJIbHUKA U3 cTanu Y 13. PasMepsl monepeyHoro
CEYEHHUs HAaNWJIbHUKA — 6X32 MM.

DTaNOHHBIN OTBET (KIFOY OT 3aJaHMs):

Cranp Y13 conepxur 1,3% yrineponaa. st mpumanust SKCIuTyaTalldiOHHBIX CBOWCTB JIJIst
HANWJIbHHUKA IPUMEHSIETCS TepMHUUecKast 00paboTKa, COCTOSINIAS U3 3aKAIKH M HU3KOTO OTITyCKa.
3asBTEKTOUIHBIE CTaNU MO 3aKkanky HarpeatoT Ha 30...500C Boie Touku Al (7270C). Ilpu
BBIOpaHHOM TeMIepaType 3aroTOBKY BBIIEP>KMBAIOT B IeYM 6 MUH U 3aT€M OXJIAXKAIOT B BOJIE
JUTSL TIOJTYYEHUS CTPYKTYPBI MAPTEHCHUT + IIEMEHTHUT. JJI yCTpaHEeHHs 3aKaJIOYHBIX HATIPSHKEHUI
HaIWIBHUK MOABEPraloT HU3KOMY OTIycKy. Temmneparypa otmycka — 150...2000C, Bpems
BBIJICPKKH — 1...3 4, OXJIaXKJIEHUE — HAa BO3yX€E.

16. _ Ilpoun3BecTu TEpMUYECKYIO 00paOOTKY OTIAMBKH C IIENIbI0 YCTPAHEHUS] OCTATOYHBIX
HanpsHKEHUU.

DTaNOHHBIN OTBET (KJIFOY OT 3aaHusl):

Jnst yeTpaHeHUs OCTaTOYHBIX HAMPSHKEHUN B OTJIMBKAX, TOKOBKAX, CBAPHBIX KOHCTPYKITUSAX
MPUMEHSETCS HU3KUM OTKUT (OTKUT JUISl CHSITHSL OCTaTOYHBIX HampsikeHuil). Harpes
ocymectBisieTcs co ckopoctbio 100...1500C/a no Temmnepatypsl 650...6800C, a mocine
BBIZIEP’KKH — OXJIAXKICHUE Ha BO3yXe. Bblepkka npu TeMreparype OT>KUra COCTaBIseT
0,5...1,0 4 Ha TOHHY CIMTKA.

2. 3agaHus 3aKPHITOrO TUIA:

1. KoHCTpyKIIMOHHASI CTalb MPEACTABISAET COOOM CIUIaB:
Tun Bonpoca: OIMHOYHBIN BHIOOD

[ * ] )xene3a u yrimepoaa



[ ]xene3a u rpadura

[ ]xene3a, yrinepona u rpadura

2. ConepxaHnue yriaepoja B CTaJISIX HE MPEBbIIIACT:

Tun Bonpoca: OTMHOYHBIN BHIOOD

[ *] 2,14%

[ 14,3%

[ 10,8%

3. ConepxkaHue yriiepoja B UyryHax He MpPEeBbIIIAET:

Tun Bonpoca: OnMHOYHBIN BEIOOD

[ 12,14%

[ 15%

[*]16,67%
4. Ilpu nepBUYHOMN KPUCTAILIA3AIUHU CIUIABOB IIPOUCXOJIUT:
Tun Bonpoca: OTMHOYHBIN BHIOOP

[ ] mommmopdHOe mpeBparnieHne

[ * ] mepexo/ U3 )KUIKOTO COCTOSIHUS B TBEPJI0€

[ ] siBICHME aHU30TPONIUU

5. Hanbonee BbICOKHE MEXaHUYECKHE CBOMCTBA MeTalIa TOCTUTAIOTCS MpU (POPMUPOBAHUU
1ocJie KpUCTaUIU3aluU:

Tun Bonpoca: OQMHOYHBIN BEIOOD

[ ] AEHAPUTHOMN CTPYKTYpHI

[ ] crombuaToii cTpyKTYpbI

[ * ] MEIKO3epHHUCTOM CTPYKTYPHI

[ ] KpYITHO3EpHUCTOM CTPYKTYPBI

6. [TomumophHbIe IpeBpaIleHHs B CIUIaBaX, COMPOBOXKAAIONINECS N3MEHEHHEM
KPUCTAJIMYECKON PELIETKH, O0YCIOBIICHBI:

Tun Bonpoca: MHOKeCTBEHHBIH BHIOOD
* ] u3MeHeHneM TeMiepaTypsl

] cocTaBoM criaBa
* ] u3MeHeHneM J1aBiIeHUs

] IpOYHOCTHBIMU CBOWCTBAaMHU CIlJIaBa

[ ] MarHUTHBIMU CBOMCTBAMH CILJIaBA

7. K BpeTHbIM PUMECSIM, ONPEECTSIONIMM Ka4eCTBO CTajlu, OTHOCST:
Tun Bonpoca: MHOXeCTBEHHBIH BBIOOD
[ ]azor
[ * ] cepy
[ ] xucnopon

[ * ] docdop

8. Packuciienue crane B MpoLecce UX BBITUIABKU TPOBOAUTCSA JIJIS1 YIAICHUS:
Tun Bonpoca: OAMHOYHBIN BEIOOD

[ * ] xucmopona

[ ]a3ora

[ ] xucnopona u azora

9. B cepbix uyryHax rpadut umeet Gopmy :
Tun Bonpoca: OaMHOYHBIN BEIOOP

[ ] mapoBuaHytO

[ *]mmacTrHYATYIO

[ ]x7monbeBUIHYIO

10. I'padurooOpa3yromieii MpuMechio B UyryHax SIBISETCS:
Tun Bonpoca: OAMHOYHBIN BEIOOD

[ *] xpemHMIA

[ ] mapranen

[
[
[
[



[ ] maruamit

11. Tepmudeckoit 00pabOTKOM CIIJIaBa Ha3bIBACTCS:
Tun Bonpoca: OIMHOYHBIN BEIOOD

[ ] mro6oe TemnepaTypHOE BO3JCICTBIE HA JETallb B IIpolecce €€ N3rOTOBICHUS

[ ] HarpeB geranu B mporiecce e€ MEXaHUYECKON 00paboTKH

[* ] cOBOKYIMHOCTH orepariyii HarpeBa, BbIIEPKKU U OXJIQXKICHUS 1JI OTy4YeHUs 3aJaHHbIX
CBONCTB

[ ] cOBOKYNMHOCTH Onepanuii HarpeBa, BhIAEPKKH U OXJIaKICHUS MPUBOISIINX K U3MEHEHUIO
pa3MepoB JeTanu

[ ] u3MeHeHue CBOMCTB CIlIaBa B MPOIIECCE €ro paciljIaBiIeHUs

12. Ilenpto nposenenus TO craBoB sBiISETCA:
Tun Bonpoca: OTMHOYHBIN BHIOOD

[ ] moBbIIeHUE TBEPAOCTHU

[ ] moBbIIEHUE JTACTUYHOCTH

[ * ] monmyyeHue 3a1aHHBIX CBOMCTB

[ ] ynyudmenue o6pabaTsiBaeMOCTH

13. 3menenue cBOMCTB criaBa nmociie TO mpoucXoauT 3a cUET:
Tun Bonpoca: OAMHOYHBIN BEIOOD

[ ] cHUXKEHMSI BHYTPEHHUX HANPSKEHUM

[ ] monumopdHOro npeBpalieHuss KOMIIOHEHTOB

[ * ] 13MeHeHHsI BHYTPEHHETO CTPOCHUS M CTPYKTYPBI

[ ] M3BMEHeHUs XMMHUYECKOTO COCTaBa

14. Tlocne npoeaenust TO crutaB HaXOIUTCA:

Tun Bonpoca: OAMHOYHBIN BEIOOD

[ ] B HEpaBHOBECHOM COCTOSTHUU

[ ] B paBHOBECHOM COCTOSIHUH

[* ] KOHEUHOE COCTOSIHUE 3aBUCHUT OT YCJIIOBUM MPOBEEHUST 00pabOTKH

15. Xumuko-repMudeckas 00pabOTKa CTaIM MPeInoaraer:

Tun Bonpoca: OaMHOYHBIN BEIOOP

[ * ] HachlleHNE TOBEPXHOCTHOI'O CII0S JIETaIl XMMUYECKUMHU AJIEMEHTaMHU

[ ] UI3MeHeHHne XUMHUYECKOTO COCTaBa BCEU JeTaIn

[ ] co3nanue Ha MOBEPXHOCTH JI€TaJIM TOHKOW 3alIMTHON MIIEHKU

[ ] TpaBnEeHME MOBEPXHOCTH HATPETOM JAETAIN KHUCIOTOM

16. CKIIOHHOCTB K POCTY 3€pHa ayCTEHMTA IIPU HarpeBe CTAJIA 3aBUCHUT OT:

Tun Bonpoca: MHOKeCTBEHHBIN BHIOOD
* ] pexxuma packuciaeHus

] Konu4ecTBa HEMETAITTMYECKUX TpUMecei

*] BpeMeHU BBIIEP)KKH B €YU

| conepxaHus IErUPYIOMIUX 3JIEMEHTOB

[ ] ckopocTu Harpesa

17. Onepanus TO cranu cocrosiiias U3 HarpeBa e€ Bblllle TeMepaTyp (a3oBbIX MPEBpPaALCHHIH,
BBIJICPKKH JIJIs 3aBEPIICHUs] BCEX MPEBPALICHUN U OBICTPOTO OXJIAXKICHUN JJIS1 COXPaHEHUs
HEPAaBHOBECHOM CTPYKTYpbI Ha3bIBaeTCA

Tun Bonpoca: OTKPBITHIH

3aKaJika

18. [ToBbltIeHne TBEPAOCTU CTAIH MOCIIE 3aKAIKH TPOUCXOTUT 3a CUET 0Opa30BaAHMS:
Tun Bonpoca: OAMHOYHBIN BEIOOP

[ ] aycTenura

[ ] mepnuTa

[ * ] mapTeHcuTa

[ 1 deppura
19. IIpokanBaeMOCTbIO HAa3bIBAIOT:

[
[
[
[




Tun Bonpoca: OAMHOYHBIN BEIOOD
[ ] cooTHOMLIEHUE TBEPJOCTH OBEPXHOCTH U CEPALIEBUHBI I€TAIH
[ ] BemMUMHY U3MEHEHHS pa3MEPOB JIETAIU MOCIIE 3aKaJIKU
[ * ] rmyOuHY TPOHMKHOBEHHUS 3aKaJIEHHOMN 30HBI
[ ] BenmMuMHY NOBBILIEHUS TBEPIOCTU JETANIN TIOCIIE 3aKAIKU
20. IIpomecc moriomnieHus: MOBEPXHOCTHIO IETaIM CBOOOIHBIX aTOMOB IIPpH MpoBeaeHur X TO
Ha3bIBACTCS
Tun Bonpoca: OTKPBITHIN
_muddysust
21. Ilpornecc MOBEpXHOCTHOTO HACHIIICHUSI CTATBLHOMN JETaIl YIIepOIOM Ha3bIBAETCS
Tun Bonpoca: OTKPBITHIH
[eMEHTAIH
22. HutponeMeHTaluel Ha3blBatoT MPOLIECC HACBILIEHUS [IOBEPXHOCTH CTAIbHOM JETau:
Tun Bonpoca: OTMHOYHBIN BHIOOP
[ ] yrneponom B razoo0pa3HoM kapOropuzaTope
[ ] azoToM ¢ mocnenyrouen 3aKkankoi
[ * ] a30TOM | yriepoaoM B cpelie ra3oB
[ ] yriiepozoM ¢ mociieyromen 3aKkankon
23. [Iporiecc MOBEpXHOCTHOTO HACHIIIEHUS CTAIBLHOM JIeTaau KPEMHUEM Ha3bIBACTCS
Tun Bonpoca: OTKpPBITHII
__ CWJIMLIMPOBaHUE
24. JIns 1O3BTEKTOUIHBIX CTaJIel pallMOHAILHO MPUMEHSITh!
Tun Bonpoca: OaMHOYHBIN BEIOOP
[ * ] monuyto 3akanky
[ ] HemonHYyIO 3aKalKy
[ ] KOHE4Has CTPYKTypa ITHX CTaJlel HE 3aBUCUT OT BUJA 3aKAIKU
25. OTnyck cTany NpoBOAST JUIS:
Tun Bonpoca: OAMHOYHBII BEIOOD
[* ] 3akanéHHBIX meTanei
[ ] moObIx neTaneil He 3aBUCUMO OT UX COCTOSTHHS
[ ] meperperbix neranei
26. J1ns 3a9BTEKTOMIHBIX CTaJIEN PALIMOHAIBHO IIPUMEHSTH!
Tun Bonpoca: OaMHOYHBIN BEIOOP
[ ] mosHyrO 3aKanKy
[* ] memonHytO 3aKanKy
[ ] KOHEYHas CTPYKTypa ITHX CTaJIel HE 3aBUCUT OT BUJA 3aKAJIKU
27. Ctpykrypa ctanu Y 10 mocie 3aKaaku 1 HU3KOTEMIIEpaTypHOTO OTITYCKa MPEICTaBIISET
co0oi:
Tun Bonpoca: OAMHOYHBIN BEIOOP
[ ] TpoocTHT OTIIyCKa
[ ] copbut oTmycka
[ * ] MapTEHCHUT OTITyCKa C OCTATOYHBIM ayCTEHUTOM
28. [IpoBeneHre HU3KOTO OTITYCKa MTO3BOJISIET:
Tun Bonpoca: MHOXeCTBEHHBIH BHIOOD
[ ] moBBICHTH Tpeaes MPOYHOCTH
[ * ] yMEHBIIMTH XPYIIKOCTh MAapTEHCHUTA
[* ] cHU3UTH BHYTPEHHUE HANPSKEHUS
[
[

* ] coxpaHHUTH BBICOKYIO TBEPIOCTh

| 3HAYUTENHHO YBEIUYHUTH MPEIET YIPYTOCTH
[ ] cOXpaHHUTH BBICOKYIO H3HOCOCTOMKOCTD
29. Tlocne npoBeeHs MOBEPXHOCTHOW 3aKAJIKK TBEPIOCTD JI€TAJIN MOBBIIIACTCS:
Tun Bonpoca: OnMHOYHBIN BEIOOD



[* ] TOIBKO B MOBEPXHOCTHOM CJIOE
[ ] Ha rmyOmHE TPOKAITMBAEMOCTH
[ ] paBHOMEpHO B 00BEME
[ ] TONIBKO B IOBEPXHOCTHOM CJIO€, a Y CEpALIeBUHBI CHUKAETCS
30. I'myOuna npoHUKHOBEHUS AUPGYHIUPYIOMIETO 3JIEMEHTA BrITyOb JIeTaH MPU MPOBEACHUH
XTO 3aBucur ort:
Tun Bonpoca: MHOKECTBEHHBIH BEIOOD

* ] Temneparypsbl BeileHUs ITpoliecca

| pa3mepoB u KOHpHUTypanuu AeTanu
* ] mpoAOKUTEIBHOCTH TTporiecca 00paboTKu

* ] KOHLIEHTpALMKM HACBIIIAIOIIETO AIEMEHTA
[ ] konuuecTBa OJHOBpEMEHHO 00pabaThiBaeMbIX AeTajeil
31. K Bunam XTO oTHOCSTCS:
Tun Bonpoca: MHOECTBEHHBIN BEIOOD
[* ] unanupoBanue
[* ] asotupoBanue
[ ] oTxur
[ %
[

[
[
[
[

| nemenrarus

* 1 muddy3nonnas merammuzanus
[ ] ynyumenue
32. Mapky cramu 15X2I'H2TPA moxHO pactmdpoBath Tak:
Tun Bonpoca: OAMHOYHBIN BEIOOD
[ ] BRICOKOKauecTBEHHAs JIETUPOBAHHAS CTajlb, cojepxkamas 1,5% yrieposa, okoio 2% xpoma,
okono 1% mapranna, okono 2% Hukens, okono 1% turana u okosno 1% 6Gopa
[ ] xauecTBeHHas JerupoBaHHas cTajb, coaepxkaias 0,15% yriepoaa, okosno 2% xpoma, 0K0JI0
1% maprania, okoiio 2% Hukesns, okosio 1% Tutana u okosno 1% BaHnaaus
[* ] BBICOKOKAaueCTBEHHAs JIETHPOBaHHAs CTaib, coaepskamias 0,15% yraepona, okoso 2%
xpoma, okoso 1% mapranua, okosio 2% HUKeIs 1 MUKPOJ00aBKH TUTaHa U Oopa
[ ] BeicOKOKauecTBeHHAs JIernpoBaHHast cTaiib, cogepskarias 0,15% yrieposa, okoso 2% xpoma,
okoJjio 1% mapranua, okoiso 2% HuKens, okoso 1% TanTana u okoio 1% Gopa
33. CogneprxaHue yriepojia B pECCOPHO-TIPYKUHHOMN CTaJIM JIOJDKHO OBITh HE MEHEe:
Tun Bonpoca: OnMHOYHBIN BEIOOD
[ 10,8%
[ 10,25%
[* 10,5%
[ 11%
34. OCHOBHBIMHM JIETUPYIOIIUMHU 3JIEMEHTAaMU JJIsl PECCOPHO-TIPYKUHHOM CTaIM SIBJISIOTCS:
Tun Bonpoca: MHOXeCTBEHHBIH BHIOOD
[ ]xpom
[ ] Banaawmit
[ ] TuTan
[ * ] xpemHwMii
[* ] mapraner
[ ]Bombdhpam
35. Coneprxanue yriepo/ia B MapUKOMOAMIUITHUKOBOW CTAlI JOJKHO OBITh HE MEHEE:
Tun Bonpoca: OAMHOYHBIN BEIOOD
[ 10,8%
[ 12%
[ 11,2%
[* 11%
[ 10,5%
36. Mapky cranu 30XM MoxHO pacumdpoBath Tak:



Tun Bonpoca: OnMHOYHBIN BEIOOD
[ ] nerupoBannast cranmb, conepxkamiast 0,3% yriepoaa, okoio 1% kpemuus u 0koso 1%
MoJn0eHa
[ ] mermpoBanHas craip, conepxaiuas 0,03% yrnepona, okono 1% xpoma u okono 1%
Maprasuia
[ ] mermpoBanHas crainp, conepxaiuas 0,3% yraepona, okoso 1% xpoma u okoso 1% mapranna
[ * ] nermpoBanHas cranb, coaepxkamas 0,3% yriepona, okono 1% xpoma u okomno 1%
MoaInOaeHa
37. JInst npuoOpeTeHns HeP>KaBEIOIUX CBOMCTB JICTUPOBAHHAS CTAJb JOJKHA COJIEPIKATH:
Tun Bonpoca: OIMHOYHBIN BHIOOD
[ ] He menee 12% xpoma u HUKEIb
[ ] He menee 12% nerupyronmx 3JeMEHTOB
[ ] amomuHUH
[* ] He menee 12% xpoma
[ ] ne menee 1% yrnepona
[ ] He meHee 9% Hukens
38. Pexxymiuii MHCTPYMEHT U3rOTaBJIUBAIOT U3:
Tun Bonpoca: MHOYECTBEHHBIH BEIOOD
* ] OpIcTpOpEKYILIMX CcTajeH
| aBTOMaTHBIX cTajei
* ] yriepoamcThIx cranen
] a3oTupyembIx cTanei
[* ] merupoBaHHBIX cTanel
39. Mapky cranu Y8A mMoxHO pacmiudpoBaTh Tak:
Tun Bonpoca: OauMHOYHBIN BEIOOP
[ ] xkauecTBeHHas yriaepoaucTas HHCTPYMEHTAJIbHAS CTallb ¢ coaepxanueM yraepoaa 0,8%
[ * ] BBICOKOKaueCTBEHHAs! YTJIEPOAUCTAsi MHCTPYMEHTAJIbHASI CTaJlb C COJIEPKAaHUEM yTiiepoa
0,8%
[ ] xauecTBeHHas yraepoaucTas HHCTpyMEHTaJIbHAS CTalb ¢ cojepxkanueM yraeposa 0,08%
[ ] xkauecTBeHHas a30TUpyeMasi yriaepoaucTasi MHCTPYMEHTAJIbHASI CTAJb C COJIEpKAHUEM
yraepoaa 0,08%
40. Mapky ctamu P6MS5 moxHO pacmudpoBats Tak:
Tun Bonpoca: OaMHOYHBIN BEIOOP
[ ] ObicTpopeskyliast HHCTPYMEHTalIbHAs CTallb, cojepalias okoso 6% 6opa u okoiuo 5 %
MoJnO1eHa
[* ] ObicTpopexylias HHCTpyMEHTaIbHas CTalb, coAepxaias okono 6% Bonb(paMa U OKoJI0 5
% Moo 1eHa
[ ] ObicTpOpexyIias HHCTpYMEHTANbHAS CTallb, MAPKUPOBKA YCIIOBHA M HE COJIEPKUT CBEIACHUIMA
HU 00 OJTHOM U3 JIETUPYIOIIUX 3JIEMEHTOB
[ ] merupoBaHHas cTaib, coaepkaiias okono 1% yriaepoaa, okono 6% 6opa u okono 5 %
MOJIHOIEeHA
41. YcTaHOBUTE COOTBETCTBHE MEXAY Ha3BaHHEM CIIaBa M €ro 0003HAYCHUEM.
Tun Bonmpoca: CooTBeTCTBUE

TUTaHOBONb(PaMOBLIN cnras 1 BK3M 3
TUTaHOTaHTanoBoNbPamMoBLIN crinas 2 TT7K12 2
BONbpamoBbIv cnnae 3 T15K6 1

42. Yucno B o6o3HaueHnn Mapku ceporo gyryHa CU -18 nmokasbiBaet:
Tun Bonpoca: OIMHOYHBIN BHIOOD



[ ] conepxanue rpadura

[ ] comepxkanue yriaepoaa

[ * ] mpenes mpOYHOCTH MPHU PACTHKEHUH

43. Haubonee TouHble pa3Mepbl A€TaIN JOCTUTAIOTCS IPU MOJYYEHUU OTIUBKHU:
Tumn Bonpoca: OnMHOYHBIN BEIOOD

[* ] meHTpOOEKHBIM JINTHEM

[ ] muThEM B pa3oBbIe necuaHbie POPMBI

[ ] TMTBEM B KOKWIIb

[ ] mMThEM B OTYNOCTOSIHHBIE (DOPMBI

44. HuzkoremnepaTypHOMY OTHYCKY MOJBEPraroT:

Tun Bonpoca: OnMHOYHBIN BEIOOD

[* ] MepuTETBHBIN U PEeXYITUNA HHCTPYMEHT

[ ] moOble neTany He 3aBUCUMO OT UX COCTOSHHUS

[ ] meperperbie neranu

45. CpenHereMIiepaTypHOMY OTITYCKY MOJBEPTatoT:

Tun Bonpoca: OAMHOYHBIN BEIOOD

[* ] npyXuHBI U peccopbl

[ ] mro0Oble meranu He 3aBUCUMO OT UX COCTOSIHUS

[ ] meramu, pabGoTaroniye Ha U3HOC B arPeCCUBHBIX Cpeiax

46. HanbonpbIyro CKOPOCTh OXJIAX/ICHUS CTAIBHOMN JIeTaly MPH MPOBEJICHUN 3aKAJIKH MTO3BOJISIET
JOCTUYb!

Tun Bonpoca: OAMHOYHBIN BEIOOD

[ ] MmuHEpambpHOE MaciIo

[ ]BODA

[ ]BO3MYX

[* ] pacTBOp conu wiM MIETOYN

47. Jlns nosry4yeHus: ONTUMAIBHOTO COYETaHUsI IPOYHOCTHBIX, IUIACTUYECKUX U BA3KUX CBOMCTB
3aKQJIEHHOM JETaIu IPOBOJIAT:

Tun Bonpoca: OaMHOYHBIN BEIOOP

[ ] cpennwmii oTmyck

[ ] HM3KMIT OTITYyCK

[ *] BBICOKHI OTITyCK

48. [Ipyxxkuna u3 ctanu 651" TpedyeT nposenenus ciaeayronieit TO:

Tun Bonpoca: OnMHOYHBIN BEIOOD

[ * ] 3aKkanku ¢ MOCIEeNYIOIMM CPEIHETEMIIEPATYPHBIM OTITYCKOM

[ ] 3akanku ¢ mocieayrouM HU3KOTEMITEPATYPHBIM OTITYCKOM

[ ] 3akanku ¢ mocneayromel HopMaIn3auen

49. HoxxHu1el o MeTasuty u3 ctanu Y 13A TpebyroT nposenenus cienyromuiei TO:
Tun Bonpoca: OAMHOYHBIN BEIOOP

[ ] romorenuzanuu

[ * ] 3aKanKu ¢ MOCieIyIOIMM HU3KOTEMITEPaTyPHBIM OTITYCKOM

[ ] 3akasku ¢ nmociueayolel HopMalu3auuen

50. bykBa A B KoHIle 0003HaYeHHsI MAPKU JIETUPOBAHHOM CTaJIl TOBOPUT O TOM, UTO 3TO:
Tun Bonpoca: OAMHOYHBIN BEIOOD

[ ] aBTOmMaTHas crams (S=0,15-0,3%, P=0,05-0,15%)

[ ] a3otupyemas cranb

[ ] xauecTBenHas craip

[* ] BeIcOKOKauecTBeHHAs cTaib (S<0,025%, P<0,025%)

[ ] cramp nerupoBaHHas a30TOM

51. BykBa A B 0003HaueHus MapKu JierupoBanHou ctanu 55X20I'9AH4 rosoput o ToM, 4TO
OHa:

Tun Bonpoca: OnMHOYHBIN BEIOOD



[ ] xauecTBeHHas
[ ] a3oTupyemas
[* ] nerupoBana azoTom
[ ] BBICOKOKaYeCTBEHHAs
[ ] aBTOMaTHas
52. bykBoii b B MapKHUpOBKE JIETMPOBAHHON CTaIM 0003HAYAIOT:
Tun Bonpoca: OnMHOYHBIN BEIOOD
[ ] Bombdpam
[ * ] HIOOMI
[ ]160p
[ ] aTa OykBa HE MpUMEHsETCA
53. bykBa P B MapkupoBke sierupoBanHoii POMS5 cranu o3Havaer:
Tun Bonpoca: OMHOYHBIN BEIOOD
[ ] cramp nerupoBana 6opom
[ * ] cTamb ObICTpOpEKYIIAS
[ ]>Ta OykBa HE MpUMEHsETCS
54. Yucno B MapKUpOBKe JierupoBanHoi P18 cranu o3Havaer:
Tun Bonpoca: OAMHOYHBIN BEIOOD
[ ] conepxanue yriaepona B coTbix qoisix (0,18%)
[ * ] conepxkanue Boabhpama (18%)
[ ] comepxkanue 6opa (18%)
55. byksa 111 B xoH11e 0603HaueHUs1 Mapku JerupoBanHoi ctanu 18X 12BMB®P-III rosoput o
TOM, YTO OHAa:
Tun Bonpoca: OAMHOYHBIN BEIOOD
[ ] mosnyyeHa B MapTEHOBCKOM 1neuu
[ * ] monyuena 31eKTPOILIAaKOBBIM TIEPEIIIIABOM
[ ] obGmamaer MOBBIMIEHHON MTPOKATHBAEMOCTHIO
[ ] mIapuKONOAIIUITHUKOBAS
60-6anabnas lIkaja oneHUBAHUS M KPUTEPHH ONEHKH JTUCIHIIHHBI

Pexomennpyemoe
BasLILL 110 MaKCHMAaJIbHOe
IMoka3aTeu U KPUTEPUH OLIEHKH KOJIMYeCTBO 0aJ1JIOB 1O
foKasarem HUKJIAM TUCHUTLINH
(0111}
1. YmeHue BbINOJHSATH 32IaHUS 10 24
MOKA3aTeJAM «Y MEHUS»,
B T.4..
o Buibop 8epHO20 N00X00A K peueHuro 3a0ansl 6
o QOyenka npasuIbHOCMU X00A PEUEHUs] 6
3a0anus
e Kauecmeo evinonnenus 3a0anus 6
o Omeem Ha ymouHaOWUE 60NPOCHL 6
2. YpoBeHb YCBOECHHS TeOPeTHYECKOr0 36
MaTepuaJia no noKas3arejar «3JHaHUusD), B
T.4.:
e Vposenv 3Hakomcmea ¢ iumepamypot 6




e Vpogenv packpolmus npuduHHO- 6
C1e0CMBeHHbIX c8s3ell

* Vposenvb packpvimus MetcOUCYunIUHAPHbIX 6
ceszell

o Kauecmeo omeema (e2o 0bwas KomMnosuyus, 6
JIOCUHHOCIb, YOEIHCOeHHOCMb, 00WasL
apyouyust)

o  Omeemvl Ha 60NPOCHI: NOIHOMA, 6

apeyMeHmupo8aHHOCMy, YOEHCOEHHOCb,
VMeHUe UCNOb308amMb OMEEembl Ha 80NPOCHl
0711 bosiee NOIHO20 PACKPLIMUSL COOEPHCAHUSL

sonpoca
o Jlenosvie u sonesvle kauecmed OOKIAOUUKA.! 6
omeemcmeeHHoe OmHouleHue K pabome, 60

cmpemileHue K OOCIMUINCEHUIO 8bICOKUX
pesyibmamoes, cOno6HOCmMb K du(JKyccuu,

KOHMAKMmMHOCmM»b
HToro 6a110B:
OrnienuBanue
IIKkaJbl OLEHKH YCIEeNHOCTH % 0T Max HAOPAHHBIX 00YYAIOUIMMCS 0AJIIOB 10 MOKA3ATEIAM:
60 -
Oa/lIbHasA .
HUTOrOBBIH pe3yJibTaT
mKaJja «yMeHHusD»» «GGHAHHUA»
5-Ti 0a/LIbHAS IIKAJIA
min | max CyMMapHbIii YcpeaHeHHbIH

KOJIMYeCTBEeHHbIi NPOLEHTHbIN

54 60 «5» (OTIINYHO)

45 53 «4» (xoporto)

36 44 «3» (YOOBIETBOPUTEIHHO)

0 35 «2» (HEyIOBJIETBOPUTEIIHHO)

[Toka3zarenn «yMeHHS» U «3HAHUS» MPHU NMPOMEKXYTOUHOH aTTecTaluu B popMme IK3amena
OTIPEEISIOTCS OLIEHKaMH «OTIIUYHOR, «XOpOLIOY, «yIIOBJIETBOPUTEIHHOY,
«HEYAOBIETBOPUTEIBHOY.

«OT1nu4HO» — oOydaromuiicss rIy0OKO M MPOYHO YCBOMWJI BECh NMPOTPaMMHBIN MaTepual,
MCYEPIBIBAIOIIE, IOCIENI0BAaTENIbHO, T'PAMOTHO WU JIOTMUECKH CTPOMHO €ro H3jaraer, He
3aTpyJHSETCS] C OTBETOM IPU BUIOM3MEHEHHMH 33JaHMsI, CBOOOJIHO CHpaBIseTCs ¢ 3a/adyaMHu U
NPaKTUYECKUMHU  3a/laHUsIMM, TPaBHJIBHO OOOCHOBBIBA€T MPHUHSATHIE pEILICHUs, YMEeT
CaMOCTOSITeNIbHO 00001IaTh U U3JIaraTh MaTepual, He J0ImycKasi OIIHOO0K.

«Xopomo» — 0o0ydaroluiics TBEpIO 3HAET MPOrPaMMHBIM MaTepuas, TpaMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JAOIMYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIIPOC, MOXKET
NPaBUWIbHO MPHUMEHATh TEOPETUYECKHE IOJIOKEHUS U BiaZeeT HEOOXOAUMBIMH YMEHUSMH U
HaBbIKaMU NP BHITOJHEHUH MPAKTUUYECKUX 3aJaHUM.

«Y IOBJIETBOPUTEIIBHO» — 00YYaIOLIHICA YCBOMIJI TOJBKO OCHOBHOM MaTepuall, HO He 3HaeT
OTIENBHBIX JeTalel, JOIMyCKAaeT HETOYHOCTH, HEIOCTATOYHO IPaBUIIbHBIE (OPMYJIHPOBKH,
HapyIIaeT I10CJIEOBATEIbHOCTh B M3JI0KEHHMH NPOrPaMMHOIO0 MaTe€puaja U HCHBITHIBAET
3aTPyIHEHUs B BBINOJIHEHUH NTPAKTUUECKUX 3aJaHUH.



«HeynoBneTBopUTEIbHOY» — O0YUAIOIIMIACS HE 3HAET 3HAUYUTEIHHON YacTH MPOTrPAMMHOTO
MaTepHaia, JOIYCKaeT CYLIECTBEHHbIE OLIMOKM, C OOJBIIMMHU 3aTPYyIHEHHUSIMH BBIIOIHAET
IIPaKTUYECKUE 3aaHus, 3a1a4u.

7.3. MeToanueckue MaTepuaJbl, ONpeaesiiolue Npoueaypbl OeHUBAHUS
c¢opMHPOBAHHOCTH TUCUUIIJIMHAPHOH KOMIIETEHIUM (YMEHHH, 3HAHU )

[To oxOHUaHMM OCBOEHUS AMCLUIUIMHBI, U3y4aeMON B XOJIe OJTHOIO ceMecTpa OO0y4YeHHs,
NPOBOJIUTCS MPOMEXKYTOUHAs arTectanuss B (QopMe »HK3aMeHa, 4YTO I03BOJIIET OLEHHUTH
JOCTH)KEHUE OKOHYATEIbHBIX PE3Y/IbTaTOB O0YyUEHUS 110 TUCLMIIIIMHE.

Bo Bpems cmaunm mpoMexXyTOYHOM aTTecTallid B YCTHOW (opMe B ayIUTOPHH MOXKET
HaXOJUThCSI OJTHOBPEMEHHO He Oosee 4-5 o0ydaromuxcs, pu TECTUPOBAHUU HA KOMITBIOTEPE —
0 OJHOMY OOydJaroumeMycsi 3a IEpPCOHAIBHBIM KOMIBIOTEpOM. IlMChMEHHBIN 3K3aMeH
IIPOBOAMTCS OJHOBPEMEHHO CO BCEM COCTABOM I'PYIIIIBI.

@®opma npoBeAEHUS MPOMEXYTOUHOM aTTECTAlUU JUIsl 00y4YaroluXCsl MHBAIWOB U JIMIL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMM  3/I0pOBbSl  BBIOMpAeTCs € YYETOM HHAMBHUIYAIbHBIX
ncuXo(pU3MIECKUX 0COOCHHOCTEH (YCTHO, MUCHMEHHO Ha Oymare, MUCbMEHHO Ha KOMITBIOTEPE, B
¢dopme TectupoBanHus u T.1.). IIpu HeoOxoauMocTH OOyyaroIIMMCS MHBAJIMAAM M JIHUIAM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pPOBbSl IPEIOCTABIISAETCSA JONOJHUTEIBHOE BpeMs s
HOJArOTOBKU OTBETA Ha 3K3aMeHe/Tu(hepeHIUPOBAaHHOM 3auyeTe/3aueTe.



