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COI'IACOBAH YTBEPXAEH
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Ha 3ace/laHu M METOJMUYECKOT0 COBETA
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«"'YMP® nmenn agmupana C.O. Makaposay
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[Mpotokon ot &F .06 2026 Ne &

[Tpencenarens (é/ / C.H. MaprsiHoBa

PABPABOTYUKMN:

boGrineBa Ceerinana BrnagumupoBHa — rpenojaBaTesib MEXaHUKH U UHKEHEpHOU rpadukH,
npeceaarenb o0menpodecCHoHaNbHBIX JUCHUILTUH bernomopcko-OHnexckoro guimana
OI'BOY BO «'YMP® umenu agmupana C.O. MakapoBay;

MuxaneB Anekcanap Cepreesud npenojasatens Ol quciumnua benomopcko-OHEXKCKOTO
¢umuana ®I'BOY BO «'YMP® umenn agmupana C.O. MakapoBay;

OunaroBa lOnus HukosiaeBHAa - HayadbHHK OPraHU3allMOHHOIO OT/AENa, MPEnoaBaTelb
benomopcko-Onexckoro punmuana ®T'BOY BO «I'YMP® nmenn ammupana C.O. MakapoBay

KoMmiekT KOHTpOJBHO-OIIEHOYHBIX CpeacTB 1o ydeOHou aucuumumae OI1.04
MarepuanoBenenue paspaboran B cooTBeTcTBUM ¢ DenepanbHbIM  TrocyaapCTBEHHBIM
o0pa3oBaTelIbHBIM CTaHJIAPTOM CpPEIHEro MpodeccHoHanbHOr0 00pa30BaHUS, YTBEPKIACHHBIM
npukazoM MunucrtepcTBa npocseuenus: Poccuiickoit @enepanuu ot oT 13.12.2024 r. Ne 893
(3apeructpupoBan B MuHtocte Poccun ot 28.12.2024 . per. Ne 80858) mo crnenuaibHOCTH
26.02.06 Okcrutyatanusi CyJOBOTO  DJIEKTPOOOOPYIOBAaHHMS W CPEICTB  aBTOMATHKH,
npodeccuoHabHBIM  cTaHAapTOM 17.098 «ONeKTpoMEXaHUK CYAOBOI», YTBEPKIAEHHBIM
[Ipukazom MunuctepcTBa Tpyia U couraibHoi 3auuThl Poccuiickoit @enepaunn ot 15.06.2020
Ne 331n (3apeructpupoBan MunucrepcTBoM roctuiuu Poccuiickoit ®@enepanuu 16.07.2020,
peructpanionnsiii  No  58982), mpuMepHOl OCHOBHOW 00pa3oBaTENbHON MPOrpaMMoit
rocyaapcteeHHoro peectpa [IOOII, ¢ yuérom Crparerun pazButus BocnuTanus B Poccuiickoit
Oenepauu Ha nepuon Ao 2025 roma, mpuMepHOW NHporpamMMbl BocmuTaHusa, I[Ipukazom
MuHucrepcTBa Tpyna U counanbHoil 3ammuThl Poccniickoit @enepanuu ot 15.06.2020 N 3351
"O6 yTBep:kAeHUU MPOQPECCHOHANBHOTO cTaHaapTa «MOTOPUCT CYIOBOW» (3aperuCTpUpOBaH
MunucrepctBoM toctuimu Poccuiickoit ®@eneparuu 17.06.2020r. N 59003).
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MACIIOPT KOMILIEKTA KOHTPOJIbHO-OLIEHOUYHBIX
CPEJICTB
KOJIUPUKATOP OLIEHOYHBIX CPEJCTB

CAUCTEMA OILEHKH OBPA3OBATEJBHBIX JOCTHXXEHUHA
OBYUYAIOHIUXCH 110 KAXKIOMY OUEHOYHOMY CPEACTBY

BAHK KOMIIETEHTHOCTHO-OLEHOYHBIX MATEPHUAJIOB JJISI
OLEHKH YCBOEHHUSI PABOYEIl TPOTPAMMBI YUYEBHOM
JUCHUTINHBI
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1. HACITIOPT KOMIUVIEKTA KOHTPOJIBHO-OHEHOYHbBIX CPEICTB
IO YYEBHOM JUCITATIIMHE

OI1.04 MarepuaJjioBeieHHe
1.1. Ob6aacTh NpUMEHEHUS] KOHTPOJILHO-0Il€HOYHBIX CPEICTB

KontponsHo-onienounsie  cpeactBa (KOC)  sBnstoTcs  4acTbl0  HOPMAaTUBHO-
METOJMYECKOT0 OO0ECIeYeHUsI CHUCTEMbl OLIEHMBAHMUS KaueCTBAa OCBOCHHS OOYJarOUUMHUCS
[IpOrpaMMbl MOJATOTOBKM CIIELIMAJIUCTOB CPEJHEro 3B€Ha 10 creuuanbHocTH 26.02.06
OKCITyaTalusi CyIOBOTO 3JIEKTPOOOOPYJOBAaHUS M CPEIACTB ABTOMAaTHKM U OOECIEUMBAIOT
MOBBIIIICHNE KauyecTBa 00pa30BaTEIbHOTO IpoLecca.

KOC no ydeOHOI nuciyminHe MpeicTaBisgeT cO00W COBOKYMHOCTb KOHTPOJIMPYIOLINX
MaTepUalIOB, TPEAHA3HAYCHHBIX [UII WM3MEpPEHHS YPOBHS JIOCTH)KCHHUS OOydJaromuMmcs
YCTaHOBJIEHHBIX PE3YJIbTATOB OOYyUCHHUSI.

KOC no yueOGHONH IOUCHMIIMHE MCIOJB3YETCS HPHU IMPOBEIEHUU TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH ¥ TPOMEKYTOYHOM aTTeCTAIMN 00YUJaIOMIUXCS B BUJIE dK3aMeHa

1.2. Ppe3yabTarhl 0CBOCHHUS AUCHUILIMHBI, OAJIEKALIHE TPOBEPKe

Kon @opmyaHpoBka 3HaHus1, yMeHus
OK KOMIIeTeHINH
OK 01 | Beibupath criocoObl | YMeHus:
pemieHus 3aaaq pacro3HaBath 33124y H/UiH podieMy B podhecCHOHATBHOM W/UITH
npo(eCCHOHANIBHON | COMAIbHOM KOHTEKCTE, aHAIM3UPOBATh U BBIICIATH €€ COCTaBHBIC
JeATEeIbHOCTH 4acTu
MIPUMEHHUTENBHO K OIIPEEISTh ATAIbI PEIIEHH 3a/la41, COCTaBIIATh IJIaH AeiCcTBN,
pa3IUIHbIM pean30BbBIBaTh COCTABJICHHBIH IIJIaH, OIPEAEIAThH HEOOX0UMbIE
KOHTEKCTaM pecypchl
BBISBJIATH U 3P PEKTUBHO UCKATh MH(DOPMAIHIO, HEOOXOAMMYIO IS
peIIeHHs 3aa9d |/WIU POOIeMbl
BJIAJICTh AKTYaJbHBIMU METOJaMHU paboThl B TpodecCHOoHaIBHON U
CMEXHBIX chepax
OLIEHUBATb PE3yJIbTAT U MOCICACTBUS CBOUX ACHCTBUI
(camMOCTOSTEIIEHO WU C IIOMOIIBI0O HACTAaBHUKA)
3Hanus:
aKTyaJbHBIA TPO(ECCHOHANBHBIA U COITHANBHBIN KOHTEKCT, B KOTOPOM
MIPUXOAUTCS paboTaTh U KUTh
CTPYKTypa IJIaHa AJIs peLIeHus 3a/1a4, aJlTOPUTMBbI BBIIOJTHEHUS paboT
B MTPO(heCCHOHAIBHON U CMEKHBIX 00JIACTSIX
OCHOBHBIE HICTOYHMKH NMH(POPMALIUH U PECYPCHI IJIS PEIICHUS 3a1a4
1/An po0iieM B podecCHOHATFHOM W/WIIA COIMAThHOM KOHTEKCTE
METOJIBI paboTHI B MpodecCHOHaTBFHON U CMEXHBIX chepax
MOPSIIOK OLIEHKU PE3yJbTaTOB PELICHUs 3a7a4 NpodecCHOHATBHON
JEATENbHOCTH
OK 02 | Mcnons3oBath Ymenus:
COBpEMEHHBIE OIpEeNeNsTh 3aJauu sl ToMcKa HH(OpMAaLuH, IIIAHUPOBATh MPOLIECC
CpE/ACTBa IOKCKA, MIOMCKa, BEIOMpATh HEOOXOMMbIE HCTOUHUKH MH(OpMaLuu
aHanmus3a u BBLJIEIISITH HanOoJiee 3HaunMoe B IepedHe HHpopmanuy,
HMHTEpIpEeTaluu CTPYKTYPHPOBATh NOITy4aeMyro HH(GOpMaLnio, ohopMIIsITh
nHpOpPMaINH, 1 pe3yabTaThl OUCKA
MH(OPMAIMOHHbIE OLICHMBAThH MPAKTUYCCKYIO 3HAYMMOCTh PE3yJIbTATOB MOMCKA
TEXHOJIOTUH JUIA NPUMEHATH CPEACTBAa HH(POPMATMOHHBIX TEXHOIOTHH /I PELIeHUs
BBIMOJIHCHUSA 337139 | podheccrOHaNBHBIX 33434
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npoecCHOHANIBHOM | MCIONB30BaTh COBPEMEHHOE IMTPOrPaMMHOE 00ECTICUEHHE B
JeATETBHOCTH npoecCHOHATBHON ACSITEILHOCTH
UCIIOJIb30BaTh Pa3IMYHbIC IU(PPOBBIC CPEACTBA ISl PEIICHHS
npodecCHOHABHBIX 33124
3Hanus:
HOMCHKJIaTypa I/IH(bOpMaHI/IOHHBIX HNCTOYHUKOB, MPUMCHIACMBIX B
npodeccroHaIbHON AESITENbHOCTH
IPUEMBI CTPYKTYPUPOBaHHS HHPOPMAIIH
(dhopmat ohopMIICHUS PE3YIHTATOB TIOMCKA HH(POPMAIUN
COBPEMEHHBIC CPENICTBA M YCTPOICTBA MH(POPMATU3AIINH, TIOPSIOK UX
IMPUMCHCHUSA U
porpaMMHoe o0ecredeHre B MPoeCCHOHAIBHON A TEIbHOCTH, B
TOM YHCJIe ITU(PPOBBIC CPEACTBA
OK 04 | DddexTrBHO YMeHus:
B3aHMOHeI>'ICTBOBaTB OPraHMN30BbIBATH pa60Ty KOJIJICKTHBA 1 KOMaH/IbI
1 paborath B B3aMMO/ICICTBOBATH C KOJUIEraMH, PYKOBOJICTBOM, KIIHEHTAMH B XO/IC
KOJUIEKTHBE U 1podecCrOHaTIbHON IeATETbHOCTH
KOMaH[1e 3HaHus:
IICUXOJOTHYECKHUE OCHOBHI ACATCIIBHOCTHU KOJIJICKTHUBA
TICUXOJIOTHYECKHE OCOOCHHOCTH JTMYHOCTH
OK 05 | OcymiecTBisITh Ymenust:
YCTHYIO 1 TpaMOTHO H3JiaraTb CBOU MbIC/IN U Oq)OpMHHTB JOKYMECHTBI 110
MTUCbMEHHYIO npodecCHOHATBHOM TEMATHKE HA TOCYIAPCTBEHHOM SI3BIKE
KOMMYHMKAIIMIO HA | TIPOSIBIISITH TOJIEPAHTHOCTh B Pa00YEM KOJIJIEKTHBE
roCcyaapCTBEHHOM SHaHUA:
si3bIKe POCCHIICKON | mrpaBmya odopMIiIeHNs TOKyMEHTOB
Deneparui ¢ MpaBUJjIa MIOCTPOSHMS YCTHRIX COOOITECHUH
yaerom 0COOEGHHOCTH COLMAIBHOTO U KyJIbTYPHOTO KOHTEKCTa
ocoOeHHOCTeH
COIMAIIFHOTO H
KYJIBTYPHOTO
KOHTEKCTa
OK 06 | IlposiBiATh YmMmeHnust:
IpaXxJIaHCKO- MIPOSIBJIATH TPaXTAHCKO-MIATPUOTHICCKYIO MO3HIINIO
MATPUOTHYECKYIO JIEMOHCTPUPOBATh OCO3HAHHOE TIOBE/ICHHE
TO3UIIHIO, ONKCHIBATh 3HAUMMOCTh CBOEH CIEIMAIIBHOCTH
AEMOHCTPUPOBATH IIPUMEHSATh CTAHIAPTHl AHTHKOPPYILIMOHHOIO IIOBEAECHUS
OCO3HAHHOE T
HIOBCJICHUE Ha CYIIHOCTb TPaKIaHCKO-TIATPHOTHYECKOMN MO3UIINH
OCHOBE TPaUIMOHHBIX O0IIECYEITOBEYECKIX [IEHHOCTEH, B TOM YHCIIE C
TpaluIHOHHBIX y4eTOM rapMOHH3ALIH MEKHAIIMOHAIBHBIX H MEXPEITUTHO3HBIX
POCCHICKUX OTHOIICHIH
AYXOBHO- 3HAYMMOCTh PO(ECCHOHATIBHOM eATENFHOCTH N0 CHEIUATEHOCTH
HPaBCTBEHHBIX

IIECHHOCTEH, B TOM
YHCIIE C Y4ETOM
TapMOHH3AINA
MeEKHAIMOHAJIBHBIX
Y MEXPEITUTHO3HBIX
OTHOIIICHHH,
MIPUMEHSATH
CTaHJAapThI
AHTUKOPPYTILILOHHO
I'0 IIOBEACHUS

CTaHJAapPThl AaHTUKOPPYILIMOHHOTO MTOBEJCHUS 1 MTOCIEACTBUS €T0
HapyILIeHUs




2. KOAU®UKATOP OHEHOYHbBIX CPEJICTB

O YHKIIMOHAJIBHBIN MTPU3HAK

OIIEHOYHOTO CPEJCTBA Merton/popma KOHTPOIIS
(TUII KOHTPOJILHOT'O 3aJIaHUS)

KonrtponsHast paboTa, MHAWBUAYaJIbHOE JAOMAIIHEE 3aJaHUE,

Pacuérnas 3anaua nabopatopHas paborTa, IPAKTHYECKUE 3aHSTHS,
Qg depeHInpOBaHHBIN 3a4€T, SK3aMEH
JlabopaTtopHas pabora, MPaKTUYECKUE 3aHATHS,
[IpakTHueckoe 3aganue N M
Qg depeHInpOBaHHBIN 3a4ET, SK3aMEH
Tect, TeCTOBOE 3a1aHNE TectupoBanue, mudphepeHIIIPOBAHHBIN 3aU€T, IK3AMEH
VueOHbIH MPOEKT, HUCCIIeAOBATSIBCKUM, 00y4Jaronui,
[IpoexTHOE 3a1aHne CEPBUCHBIN, COLIMAJIBHBIN TBOPYECKHUH, peKIIaMHO-
MPE3EHTAlMOHHBIN

DneMeHTHl 3HaHUN U YMEHHH

Pe3yabTarsl 00yyeHus (0CBOCHHbIE YMEHHS, YyCBOCHHbIE 3HAHMS)

OCBOCHHBIC YMCHUA

V1. anHaIM3UpOBaTh CTPYKTYPY M CBOMCTBA MAaTE€pPHAJIOB;

V2. cTpouTh AuarpaMMbl COCTOSIHUS IBOMHBIX CIIABOB;

VY3. naBaTh XapakTEpUCTUKY CILUIABAM;

YCBOCHHBIC 3HAHHUA

31. cTpoeHHMEe U CBOWMCTBAa MaTepUaNiOB, MNPHUMEHAEMBIX MPH OKCIUTyaTallid MW PEMOHTE
000pyI0OBaHUs CyIHA

32. CyIIHOCTD ABJICHUH, MPOUCXOIAIIMX B MaTepuaiax MpH dKCIUTyaTalluid 000pYyA0BaHUS CYIHA;

33. cCoBpeMeHHBIC CTIIOCOOBI TOJYYEHUsT MATEPHAIIOB C 33JJaHHBIM YPOBHEM AKCILTyaTallHOHHBIX
CBOMCTB;

34. TeXHOJIOTMYECKUE MPOIECChl 00PaOOTKU MAaTEpUAIIOB;

PacnpeneneHHe THUIIOB KOHTPOJIbHBIX SaIlaHI/Iﬁ 10 JIEMEHTaM 3HaHUN 1 YMeHI/Iﬁ

Coneprxanue yueOHOTo MaTepHaa no Tun KOHTPOJIBLHOTO 3a/laHUs
nporpamme y4eOHON TUCLUIUINHbI v1 |v2 [v3 [31 [32 |33 [34 | |

Pa3nen 1 CTtpoeHue u CBOMCTBA KOHCTPYKIMOHHBIX M IKCIIYaTAMOHHBIX MATEPHAJIOB,
NPUMEHseMBIX IPH PEMOHTE, IKCIUIYaTAIUM ¥ TEXHHYECKOM 00CTYKUBAHUH

Tema 1.1 OK
Martepuaibl U UX KiacCUbUKaIHs

Tema 1.2 I1P
ATOMHO-KPUCTANINYECKOE CTPOCHUE
BellecTBa. MeToIbl UCCIIENOBAHUA

Pazgen 2. CYH_IHOCTB HBHCHHﬁ, MMPOUCXOAAIINX B MAaTCpUAJIaX B YCJIOBUAX SKCILTyaTallun
n3aciauAa

Tema 2.1 I1P
OCHOBHBIE CBEJIEHIS O HAa3HAUYEHHUU U
CBOMCTBAX METAJJIOB U CILIABOB

Paznen 3. CoBpeMeHHbBIE cIOCOOBI MOJTyYeHHsI MATEPHATIOB M U3/ICTHIA U3 HUX C 3aJaHHBIM
YPOBHEM JKCILTYaTalMOHHBIX CBOMCTB, CBAPOYHOE MIPOU3BOJICTBO, TEXHOJIOTUIECKUE
npoiieccel 00paboTKH




Tema 3.1

CoBpemeHHbIe CI0COObI MOTY4YEHUs
MAaTEPUAJIOB U U3JICIIUI U3 HUX C
3aJJaHHBIM YPOBHEM
SKCIUIYaTAIlMOHHBIX CBOMCTB

Tema 3.2

CBapouHo€e MpOU3BOJICTBO,
TEXHOJIOTUYECKHE MTPOLIECCHI
00paboTKH

[Ipomexyrounas C) C) €] €] €] €] €]
aTTecranus

VcnoBHBIE 0003HAUECHUS:

@O — ppoHTaIBHBIN (YCTHBIN) OIIPOC;

TK — TeCTOBBIN KOHTPOJIb;

OK — npoBepka onmopHbIX KOHCIIEKTOB;

N3 — BIMOTHEHNE UHIUBUTYATbHBIX 3a1aHHH;
[1P — BBIMOIHEHNE TIPAKTUYECKOM pabOTHI;

13 — nuddepeHurpoBaHHbIN 3a4ET

OK - sk3ameH

3. CHCTEMA OIIEHKH OBPA30OBATEJIbHBIX JJOCTUXKEHUN OBYYAIOIINXCHA
IO KAKAOMY ONEHOYHOMY CPEJACTBY

OrneHKa MHIUBUAYATHHBIX 00Pa30BaTENbHBIX JOCTIKEHHH 10 pe3ysbTaTaM TEKYIIETo
KOHTPOJISI ¥ MPOMEXKYTOYHOM aTTeCTAIlMM MPOU3BOJUTCS B COOTBETCTBUU C YHHUBEPCAIHHOU
mIkanou (Tabmura)

[Ipouent KauecTBeHHas1 OLIEHKA MHIUBUTyaJIbHBIX
Pe3yIbTaTUBHOCTH 00pa30BaTENIbHBIX AOCTUKEHUN
(TIpaBUIIBHBIX OTBETOB) Oast (oTMETKA) BepOaIbHBIN aHAJIOT
90-100 5 OTJIMYHO
80-89 4 XOPOIIO
70-79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEYIOBJIETBOPUTEIIHLHO

KpI/ITepI/II/I OLCHKH BBIITOJIHCHHOTI'O ITPAKTUYCCKOI'0 3aJaHus

Onenka 5 («OTIMYHO») CTaBUTCA 32 PabOTy, BBIMOIHEHHYIO MOJHOCTBIO 0e3 OmuOoK U
HEIOYETOB.

Onenka 4 («x0poIIo») CTaBUTCA 3a padOTYy, BHIIIOJHEHHYIO MOJHOCTHIO, HO MPU HATHYUU
B Hell He OoJiee 0JIHOM Herpy0oil OITMOKHM 1 OTHOTO HelnouETa, He 6osiee TPEX HETOUETOB.

Onenka 3 («yI0BIETBOPUTEIBHOY) CTABUTCS, €CIIM 00yYaIONINIiCs TPABUILHO BBITOJIHUI
He MeHee 2/3 Bcell paboThl WK I0MYCTHIT He 60Jiee 0JHOU TpyOoii OmMOKY U IBYX HEOUETOB, HE
Oonee onHOM rpy0oOil M OMHON He TpyOoil omuOKu, HE Oojee TPEX HErpyObIX OMIMOOK, OJHOMN
Herpyooit ommOKu U TpEX HEJOUYETOB, MPU HATUYUU YETHIPEX-TIATH HEA0UYETOB.

Onenka 2 («HEYIOBJIETBOPUTEIBHO») CTaBUTCS, €CIAM YHCIO OIIMOOK M HEJ0YETOB
MIPEBBICUIIO HOPMY JUTSI OLIEHKH 3 MJIM MPaBUIILHO BBINIOJIHEHO MeHee 2/3 Bcell paboThl.

KpI/ITepI/II/I OICHKHU OTBCTOB B XOJI€ YCTHOI'O OITpoCa

OL[GHI/IBE[CTCH MMPpaBUJIBHOCTH OTBCTA, 06yqa10mer0051 Ha OJJVH U3 HpI/IBe,Z[éHHLIX BOITPOCOB.
HpI/I 9TOM BBICTABJIAIOTCA CIICAYIOIINUEC OLICHKU:

«OTINYHOY BHICTABJISICTCS npu CO6J'IIOII€HI/II/I O6y‘-IaIOH_II/IMCSI CJICAYIOIINUX YCHOBHﬁ:
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- [IOJIHO PAacKpbul COJIEp)KaHUME Marepuana B 00bEME, MPEILyCMOTPEHHOM
IPOrpamMMOii, COJIepKaHUEM JIEKIIUU B yIeOHUKOM;

- W3JI0KUJI  MaTepuall TPaMOTHBIM  SA3BIKOM B  OIPEJIEIEHHON JIOTMYECKOU
II0CJIE0BATEIBLHOCTH, TOYHO MCIOJIb3Ysl CIIEHUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

- [0Ka3aJl YMEHHE WUIIOCTPUPOBATh TEOPETUYECKUE IOJIOKEHUS KOHKPETHBIMU
[IpUMepaMu, IPUMEHATh UX B HOBOW CUTYaI[MH MPU BbINOIHEHUU [TPAKTUUYECKOTO 3aJaHUS;

- IPOJEMOHCTPUPOBAJI YCBOCHHME paHEe H3YYEHHBIX COIYTCTBYIOILHMX BOIPOCOB,
c(OPMHUPOBAHHOCT M YCTOHYNBOCTD UCTIOJIB3YEMBIX TP OTBETE YMEHUI M HABBIKOB;

- OTBEYAJl CAMOCTOSITENIFHO 0€3 HAaBOISAIIMX BOIIPOCOB MPETIOIaBATEIS.

HpI/IMe‘-IaHI/IeZ I TOJTYUCHU A OTMETKH «OTJIMYHO» BO3MOXKHBI OJIlHA-ABC HCTOYHOCTH ITPH
OCBCIHICHUH BTOPOCTCIICHHBIX BOIIPOCOB WM B BBIKIIAJKaX, KOTOPBIC 06yqa101111/1171c;1 JIETKO
HCIIPpAaBHJI 110 3aMCYAHUTO MTPECTI0O AaBaTECIIs.

«X0po1110» - OTBET 00Y4arOUIEroCsi B OCHOBHOM YAOBJIETBOPSET TPEOOBAaHHAM Ha OLICHKY
«OTJIMYHO», HO TIPU 3TOM UMEET OJMH U3 HEJJOCTATKOB:

- B WBJIOKEHHUH JOMYIIECHBI HEOOJbITNE MPoOebl, HE MUCKA3UBIIHE JIOTHYECKOTO U
MH(POPMAITMOHHOTO COJIePKaHUs OTBETA;

- JOTYIIIEHBI OJMH-BA HEJIOUYETA MPU OCBEIICHUU OCHOBHOTO COJIEpKaHUsI OTBETA,
WCIIPaBJICHHBIE TI0 3aMEYaHHIO TTPETIO1aBaTelIs;

- JOTYIIIEHBI OITMOKA YT 00Jiee JBYX HEAOUETOB MIPH OCBEIICHUN BTOPOCTETIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIIPABIICHHBIE TI0 3aMEYaHHIO TTPETIO1aBaTelIs.

«Y TOBJIETBOPUTENHHO» BBICTABIISIETCS MPHU COOIIOICHUN CIEIYIOIUX YCIOBUM:

- HETIOJTHO WJIM  HETOCJEA0BATEIbHO PACKPBITO COJACp)KAaHWE MaTephayia, HO
MoKa3aHo oO0Iee MOHWMAaHHWE BOMPOCAa M TPOJEMOHCTPHUPOBAHBI YMEHHWsI, JOCTATOUYHBIC ISt
TATBHEHIIETO YCBOSHHUS IPOrPAMMHOTO MaTepuana, WMETUCh 3aTPYAHEHUS WIH JOIYIICHBI
OIMOKH B ONIPEICTICHUH TTOHATHH, UCTIOJIH30BAHUN TEPMUHOJIOTHH U BBIKJIAJAKAX, UCIIPABICHHBIC
MOCJIE HECKOJIPKUX HABOJISIIIUX BOIIPOCOB MPETIO1aBaTEIIs;

- 00ydJaronuiicss He CHpPaBWIICS C NMPUMEHEHHEM TEOPUU B HOBOW CHUTYaIlUU IpHU
BBITIOJTHEHUH MTPAKTUYECKOTO 3a/IaHUsI, HO BBITIOJHUII 3a1aHKS 0053aTEIILHOTO YPOBHS CIIOKHOCTH
110 JAHHOU TeMe;

- npyd  3HAHMM  TEOPETUYECKOrO0  Marepuaja  BBISIBICHA  HEIOCTAaTOYHAS
c(hOpMUPOBAaHHOCTh OCHOBHBIX YMEHHUH U HABBIKOB.

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO» BBICTABJIACTCA IIPU CO6J'IIO,Z[CHI/II/I CICOYIOIIUX YCHOBHfli

- HE PacKpbITO OCHOBHOE COJIepXKaHUe y4eOHOro MaTepHraa,;

- oOHapyXeHO He3HaHUE WM HeMOHMMaHue o0yJaroIuMcs 0oJbIeit nin HauboJee
BaXHOM yacTH y4eOHOro MaTepuaa,;

- JIOITYIIEHbI OIIMOKH B ONPEJECICHUN MOHATUH, TPU UCII0JIb30BAaHUN TEPMHUHOJIOTHH
U UHBIX BBIKJIAQJKAaX, KOTOpblE HE HCIPABICHbI IIOCJIE€ HECKOJIbKUX HABOISIIUX BOIPOCOB
IIPEToIaBaTes;

- oOyyaromuiicss OOHApyXWJI TIO0JIHO€ HE3HaHHWE M HEMOHMMaHHE M3Yy4aeMoro
y4eOHOTO Marepuana WIM HE CMOT OTBETUTb HUM Ha OJMH M3 IOCTaBJIEHHBIX BOIPOCOB IO
U3y4aeMOMy MaTepHaiy.

KpI/ITepI/II/I OIICHKH COCTABJCHUA U O(i)OpMJ'IeHI/ISI OINOPHBIX KOHCIICKTOB

B xoze npoBepku mpenoaaBaTeneM ONOPHbIE KOHCIEKThI OLIEHUBAIOTCS MO CIETYIOLUM
KPUTEPHSIM:

1. CooTBETCTBHE COACPKAHMS TEME.
2. [IpaBunbHAast CTPYKTYPUPOBAHHOCTH MH(POPMALIUH.
3. Hanmuue norudeckoii cBsI3M U3J105KEHHON HH(OpMAIHH.
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4. AKKypaTHOCTb ¥ TPaMOTHOCTb U3JI0KEHUS.
5. Pabora ciana B Cpok.

Kaxxnpiii kputepuil oneHuBaercs no S5-OamibHoil mkane. [Ipy BbICTaBIEHUU OLIEHKHU 3a
OIIOPHBIN KOHCIIEKT BBIBOAUTCS CPEIHEE 3HAYEHUE OLICHKH I10 IIATU NIEPEUYHUCICHHBIM KPUTEPUSIM,
OKpYIJIAEMOE JI0 LIEJIOTO 3HAYEHHUS (10 OLICHKH) 110 MPaBUJIaM OKPYIJICHHUS.

Kputepun OIICHKH BBITIOJHCHHUS MPAKTUYCCKUX pPadOT ¥ WHIUBUAYAIBHBIX (B T.d.
3a4€THBIX) 3aIaHHI:

1. 3aganue cunTaeTcs BHIIOJIHEHHBIM O€3yIPEYHO, €CIIN PE3yIbTaT MPAKTHYECKON pabOTHI
IIOJIY4EH IPH MPABWIBHOM XOJI€ PEIICHMS 3aJaHUs U AKKyPaTHOM BBIIIOJHEHUH.

2. 3ajaHue cyuTaeTcs HEBBINOJIHEHHBIM, €CIM OOYy4YaroUIuiicsi HE NPUCTYNUI K €ro
BBINIOJIHEHUIO WJIM JIOMYCTHJI B HEM HOTPELIHOCTh, CUMTAIOLIYIOCS, B COOTBETCTBUU C LENbIO
paboThI, OMUOKOH.

B Xxonme oueHuBaHMSI BBINOJHEHUS NPAKTHUYECKUX W HHIUBUAYAJIbHBIX 3aJlaHUN
UCIIONIb3YeTCS TATHOAIbHAS CcHUCTeMa OICHOK. [lomokutenbHas omneHka («3», «4», «5»)
BBICTaBIISIETCS, KOTJa oOydJaroIiuiics MOKa3ajd BIJIQJEHHE OCHOBHBIM YMEHHSIMHU B paMKax
BBITIOJIHEHUS TIPAKTUYECKOM paObOThI MM UHIUBUAYAIBHOTO 3a/JaHUS:

1. «OTAMYHOY BBICTABJISETCS TP COOIIOACHUH CIICTYIOIINX YCIOBHH:

- 00yUaroLIUICs CaMOCTOSITENIbHO BBITIOJIHUII BCE ATAllbl PELIEHHs 3ajady B paMKax
BBITTOJTHEHUS] TPAKTUYECKUX Y MHIUBUAYAIbHBIX 33/IaHUN;

- paboTa BBHINIOJIHEHA TMOJIHOCTHIO U TMOJIyY€H BEPHBIM OTBET MM MHOE Tpebyemoe
IIPEJCTaBICHNUE Pe3yabTaTa padoOTHI.

2. «XO0poI1I0» BBICTABIIECTCS MPU COOIOICHUN CIEAYIOMNUX YCIOBHMA:

- paboTa BBINIOJHEHA IMOJIHOCTBIO, HO TIPU  BBIOJHEHHH OOHAPYXHJIOCH
HEJIOCTAaTOYHOE BJIAJICHUE HABBIKAMHU PabOTHI C MHCTpYMEHTapueM (000pyaoBaHue, IPUOOPHI U
T.I.) B paMKax MMOCTaBJICHHOW 3a/1auu;

- IPAaBUJIBHO BBIMIOJIHEHA O0JIbIIask YacTh paboThl (cBbImIe 85 %);

- paboTa BBINIOJHEHA IIOJHOCTBIO, HO KCIIOJIb30BAaHBI HAaWMEHEE ONTHMAJIbHBIC
MOJIXObI K PEIICHUIO IIOCTABICHHOH 3a/1a4H.

3. «yI[OBJ'IeTBOpI/ITCJ'IBHO» BBICTABJIACTCA IIPU CO6J'II-O,I[€HI/II/I CICOYIOHIUX YCJIOBI/Ifli

- paboTa BBINOJHEHA HE TMOJHOCTHIO, JOMylIeHO Oonee TpEX omuOOK, HO
oOyuaronuiicss BiIajieeT OCHOBHBIMH HaBBbIKAMHM PabOTHI C MHCTpyMEHTapueMm (00OopydoBaHHE,
puOOPHI U T.11.), TPEOYEMBIM JJIsl PELICHUs IOCTAaBICHHOM 3a1a4u.

4, «Hey,[[OBJ'ICTBOpI/ITeJ'IBHO» BBICTABJIACTCA IIPU CO6J'IIOI[6HI/II/I CJICAYIOIIUX YCHOBHﬁZ

- JAOIMYIICHBI CYIICCTBCHHBIC OH_II/I6KI/I, IIOKa3aBIIMUEC, YTO O6yanOHlHﬁCﬂ HC BJIAACCT
00s3aTeNbHBIMU SHAHUAMHU, YMCHUSAMU U HABbIKAMHU pa6OTBI Ha IIK wiy 3HauuTennbHas 4acTh
pa6OTI>I BBITIOJIHCHA HE CAMOCTOSATCIIBHO.

KpI/ITepI/II/I OIICHKH B XOJC 5K3aMCHa

B ocHoBe olieHKH pu caavuc 5K3aMCHa JIC)KUT naTHOAIIIbHAS CUCTEMa (5 «OTJIMYHO», 4
«XOpOoUIo», 3 «YAOBJICTBOPUTCIIBHO), 2 ((Hey,Z[OBJ'IeTBOpI/ITCJ'ILHO»).

1. OrtBer oOLEHUBAECTCA HA «OTIWYHO», €CIU OOYYArOIIUHCS HWCYEPIIBIBAIOIIE,
MOCJIEIOBATEIbHO, IPAMOTHO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepuall o BOIpocaMm OuiieTa
(Tecta), He 3aTPyTHICTCS C OTBETOM MPHU BUJIOM3MCHEHUH 3aJaHHs, CBOOOIHO CIIPABISAETCS C
pellieHHeM MPAaKTUYECKUX 3a/lad U CIOCOOEH 00OCHOBATh MPUHSATHIC PEIICHUS, HE JOIMYCKaeT
OIIHOOK.
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2. OTBET OIICHMBACTCS HA «XOPOLIO», €CIU O0ydarouuiics TBEPIO 3HACT MPOrPAMMHBIN
MaTepHuall, TPaMOTHO U IO CYLIECTBY €ro M3J1araer, He JIOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH
IIPU OTBETAX, YMEET I'PaMOTHO IIPUMEHATh TEOPETUUECKUE 3HAHUS Ha MTPAKTHUKE, a TAKXKE BIIaJIeeT
HE00XOIMMBIMU HaBBIKAMU PEIICHUS MPAKTHUECKUX 3a/1a4.

3. OTBET OLICHMBACTCS HAa «YyJIOBJIECTBOPHUTEIILHOY», €CIU OOYUYAIOIIHICS OCBOMJI TOJBKO
OCHOBHOM Marepuay, OJIHAKO HE 3HAeT OTICIbHBIX JeTalei, JOMyCKaeT HETOYHOCTU U
HEKOPPEKTHbIE (POPMYIMPOBKH, HAPYIIAET IOCIEIOBATEIBHOCTh B HW3JI0KCHUU Marepuaia U
HCIBITBIBACT 3aTPYAHCHUA IIPH BBIIIOJIHCHUHN ITPAKTUYCCKUX 3aﬂaHHﬁ.

4. OTBET OLIEHWBACTCS HA «HEYIOBIETBOPHUTEIBHOY», €CIM OOYJaIOUIMICS HE PACKPBLI
OCHOBHOE COJIEp)KaHME MaTepuayia, [OMYCKaeT CYIIECTBCHHbIE OIMOKH, C OOJIBIINMHU
3aTpyJHEHUSIMH BBINOJIHSIET IPAKTUUECKUE 3aJaHUS.
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4. BAHK KOMIIETEHTHOCTHO-OIEHOYHBIX MATEPHUAJIOB /IUIs1 OHEHKH
YCBOEHUA YYEFHOU JUCITATLIAHBI

4.1 Texymmii KOHTPOJIb

[NPAKTUYECKA PABOTA (BAHATHE)

[lepeuenb NpakTUUYECKUX 3aHATHI

Ne n Ha3BaHue npakTuyeckoro 3ausitusa | Pazgen | KoauvecTBo dopmupyembie
Tema qyacoB KOMIICTCHIIUHU B
coorBeTcTBUU ¢ PI'OC
CliO, MK I1/IHB
[Tpaktuueckoe 3anarue Nel O3znakomiienue | Pazmen 1 2 OK 01- OK02, OK 04- OK 06
C METOJIUKOW H3MEpEeHHUs: TBEPAOCTH TIO | Tema 1.1
Merony bpunens n merony Poksemia.
[TpakTaeckoe 3aHIATHE Ne2 | Pazgen 1 2 OK 01- OK02, OK 04- OK 06
XapakTepuUCTUKH JUarpaMMbl COCTOSIHUSA | Tema 1.2
JKeJe30 — IEMEHTUT
[Ipaktnueckoe 3anarne Ne3 3akanka u | Pazgen 2 2 OK 01- OK02, OK 04- OK 06
OTITYCK CTaJlu. Hopmanuzanus | Tema 2.1
YTJIEPOAUCTON CTaJIH.
[Ipaktnueckoe 3anatne Ned Wsyuenue | Paznmen 2 2 OK 01- OK02, OK 04- OK 06
CTPYKTYPBI U CBOMCTB UyT'YHOB. Tema 2.1
[Mpaktudyeckoe 3aHsatueNeS Usydenume | Pazmenm 2 2 OK 01- OK02, OK 04- OK 06
CTPYKTYpbl W CBOWCTB JIETUPOBAHHBIX | Tema 2.2
cTajei.
[Ipaktnueckoe 3ansarne Ne6 WM3ydenume | Pazgen 2 2 OK 01- OK02, OK 04- OK 06
CTPYKTYpPbI U CBOMCTB IIBETHBIX CIIJIABOB Tema 2.2
Hroro: 12

INPAKTHYECKAS PABOTA 1

Tema: O3HakoMiIeHHE ¢ METOAMKOI U3MepeHus TBEPAOCTH Mo MeTony bpunenst u merony

PoxBesia
eanb NpakTU4eCKOT0 3aHATHS .

— puoOpeTeHnEe MPAKTUYECKUX HABBIKOB II0 HCIIOJB30BAHUIO MPUOOPOB Uil ONpeneaeHUs

TBEPAOCTU METAJJIOB

- 3aKperUIeHHe HABBIKOB IO MCIIOIb30BaHHIO TPUOOPOB
— (hopMHpOBaHKE KOMIIETSHIINH/KOMIIETEHTHOCTEH B cOOTBeTCTBUU € TpeboBanusamu OI'OC

CIIO: OK 01, OK 02, OK4 — OK 06

TpeGoBanus K pe3ynbraTaM 0CBOEHUs ydeOHOM aucuuIinHbl B cooTBeTcTBrr ¢ PI'OC CIIO

OOyuaronuiics T0JDKeH
YMETh:

N aHAJM3UPOBATH CTPYKTYPY U CBOMCTBA MaTEepHajoB;
N CTPOUTH JUarpaMMbl COCTOSHUS IBOMHBIX CIIJIABOB,;

- AaBaTb XapaKTCPUCTUKY CIlJIaBaM.
3HaTh.

- CTPOCHUC U CBOMCTBa KOHCTPYKIIMOHHBIX U 3KCILTYaTallTMOHHBIX MaTCPpUAJIOB, IPUMCHACMBIX IIPU

PEMOHTE, SKCIUTyaTallul U TEXHUYCCKOM O6CJ'IY)KI/IB3HI/II/I;

- CYIIHOCTb ﬂBHeHHﬁ, MMPOUCXOAAIIUX B MaTCpUaJlaX B YCJIIOBUAX DKCILUTyaTallUn U3JACIIUSA,
- COBPCMCHHBIC CIIOCOOBI MOJIy4YCHUA MaTepuaioB H I/I3,I[GJII/Iﬁ U3 HUX C 3aJaHHbBIM YPOBHCM
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OKCILTyaTallMOHHBIX CBOﬁCTB, CBApOYHOC MPOU3BOACTBO, TCXHOJOITMUCCKUC ITPOLCCChL O6pa6OTKI/I.

Bpems BhImoJIHEHUsI: 2 aKaJJICMAYECKUX Yaca

Copep:xxanne padoThbI:

O3HaKOMUTBCS C METOIMKOM U3MepeHus TBEpaocTH 1o meroay bpunens u merony Poxsenna TII
u TK (ctp. 11 — 15 y4. mocobue).

CriocoOHOCTh Merajuia (CIUIaBa) COIMPOTUBIATHCS BO3JICHCTBUIO BHEIIHUX CHIJI  XapaKTEepU3YeTcs
MEXaHUYECKHMHU CBOMCTBAMHU.

HaH[!H)KeHI/IC - B&JIMYWHA Harpy3Ku, OTHeCcEHHAas K CANHUILIC TIJIOMaAN MOMEPEYHOTI' 0 CCUCHU A UCTIBITYEMOT'O
oOpasra.

Jledopmaius - u3meHeHune GOpMbI U pa3MEpOB TBEPJOTO Tea MO BIUSHHEM

MPHUIOKEHHBIX BHENTHUX CHII. Paznmuuaror nedopmanuu pacTshKeHUs /CkaTusi, M3ruda, KpydeHus, cpesa.
Hx BO37CHCTBIE MOXKET OBITH KOMOMHUPOBAHHEIM.

[IpouHOCTh - CIOCOOHOCTH MaTepuana CONMPOTHUBIATHCS Pa3pYyLISHWIO TOA JelcTBHEM Harpysok. Il
OIICHMBAETCs IpezesioM mpodnoctu (o8, MIIa).

Yupyrocte - cHocoOHOCTh MaTepHalla BOCCTAHABIMBATH MEPBOHAYAIBHYIO (QOpMYy M pa3Mepbl Iocie
cHATHS Harpy3ku (o ym, MIla).

[IacTHYHOCTH - CHOCOOHOCTH MaTepHalia IPUHUMATh HOBYIO (POpMY U pa3Mepsl MO ISHCTBUEM BHEIITHHX
CHJI He pa3pyiasich [11acTUYHOCTh XapaKTePU3yeTCsi OTHOCUTEIIbHBIM YIJIMHEHUEM (cyxeHuem). / 8, %o /.
Y napHas BA3KOCTb - CHOCOOHOCTh MaTepHalia COPOTHRIATHCS AMHaMU4YeckuM Harpy3kam KC, M/Jx/ m2.
Huknuyeckasi BI3KOCTb - CIIOCOOHOCTh MAaTEPHAJIOB IOIIOMIATh YHEPTUIO MPH MOBTOPHO—TIEPEMEHHBIX
(3HaKOMEepeMeHHbIX) Harpy3Kax.

TBEpaocTh - CHOCOOHOCTh MaTepHala COPOTHBISATHCS IPOHUKHOBEHHIO B HETO JIPYroro, ooiee TBEPIOTO
tena. T. OnpenenstoT pa3HbIMU CIIOCOOaMH.

ITo merony BpuHenist B mOBepXHOCTh MaTepuala BIaBIUBAETCA CTAIIbHOW 3aKaJIEHHBIN

mapuk auamerpom D mopn nmeiicTBHeM Harpy3kd P u mocne CHATHS HArpy3KH H3MEpSeTcs AuaMeTp
orneyatka 0. Ywmcno tBépmoctr mo bpuuemmo HB moacuuThBaeTcs Kak OTHOIIEHHE HArpys3ku P K
TUTOIIA/IA TIOBEPXHOCTH cheprueckoro orreyaTok M.

[Tonmy4enwne pesynbpTaTa o Tabmmmnam, HB< 450.

[To merony PokBemra B MOBepXHOCTh MaTepraia BAABINBAETCA aIMAa3HBIN KOHYC C YIJIOM TIPH BEPIINHE
120 ° mnam cTambHOHM mrapuk muamerpoMm 1,588Mm. YcioBHast mepa TBEPIOCTH NPHHUMACTCS TIIYOWMHA
OTIeJaTKa.

Uwucno TBEpOCTH, ompenenéHHoe MeroaoM Poksemma, obo3Hawaercss HR u BwIpaskaercs B yCIOBHBIX
Oe3pa3sMepHBIX CIUHHIIAX.

OobopynoBanue:

J YueOHoe nocobue

. Trepnomepst TII u TK.

. Jlyna ¢ rpagyupoBaHHOM MIKaJIOM.
. OO0pa3s1bl YyTyHOB U CTaJeH.

. CripaBo4HbI€ TaOJIUIIBI.

KoHTpoJibHbIE BOIPOCHI:

Hazosute otinuus tBepaomepon TI u TK.
JaiiTe ornpeneneHnue TBEPIOCTH.

CpaBuute meto bl bpunens u Poksemia.
JaiTe onpeneneHue mpoYHOCTH.

Uro Takoe nedopmariust matepuana?

AR A

TpeOoBanus K 0TYETY N0 MPAKTHYECKOH padoTe:

BrinonHenHas paboTa mpeacTaBisieTcs MpernoaBaTesto B pabodel TeTpaau Wik TeTpaau Uis
BBITIOJTHEHUS MPAKTHYECKUX paboT

Kpurepun onenuBanus:

«2» - 3a]laHHE€ HE BBITIOJIHEHO;

«3» - BepHO 0popMIIeH OTUET U J1aH | OTBET;

«4» - BepHO OPOPMJIIEH OTUET U AaHO 2 OTBETA;

«5» - BepHO 0POPMJIICH OTUYET U 1aHBI BCE OTBETHI
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NNPAKTHYECKAS PABOTA 2

Tema: XapakTepuCTHKH JHATPAMMbI COCTOSIHUS KeJ1e30 - EMEeHTHT.

Ieab NpaKTHYECKOT0 3aHATHS:

3aKpEIUICHHUE HaBBIKOB 10 pabote ¢ auarpammoint coctosiaust Fe — Fes C.

— (hopMHUpOBaHKHE KOMITETCHIIHI/KOMIIETEHTHOCTEH B COOTBETCTBUH C TPEOOBAHUSIMU

dI'OC CIIO: OK 01, OK 02, OK4 — OK 06
TpeGoBanwmst K pe3yJibTaTaM OCBOCHUs y4eOHOU qucIUILINHBI B cooTBeTcTBHH ¢ PI'OC CIIO

—  OOyyarommiics JO/KeH

YMETb:

- aHaJIM3UPOBATh CTPYKTYPY U CBOMCTBA MaTEPHUAJIOB;

- CTPOUTH AuarpaMMbl COCTOAHUA ):[BOfIHBIX CIIJIaBOB,

- JlaBaTh XapaKTEPUCTUKY CILIaBaM

3HATh:

- CTPOCHHUE U CBOMCTBA KOHCTPYKIIMOHHBIX U SKCINTyaTallUOHHBIX MaTCPpHUAJIOB, IPUMEHACMBIX ITPU
PEMOHTE, SKCILTyaTallu U TEXHUYCCKOM O6CJ'Iy‘)KI/IBaHI/II/I;

- CYITHOCTb S[BJICHI/Iﬁ, IMIPOUCXOAAINIUX B MaT€pUaliaX B YCJIIOBUAX OKCILTyaTallu U3JCIINSA,

—  COBpEMEHHBIE CIIOCOOBI MOJIYYEHUSI MAaTEPUAJIOB M U3JCIUNA U3 HUX C 3aJJaHHBIM YPOBHEM
3KCIUTyaTal[MOHHBIX CBOMCTB, CBAPOYHOE IMPOU3BOACTBO, TEXHOIOTHYECKHUE MPOIIECChl 00pabOTKH
Bpemsi BbINOJIHEHUsI: 2 aKaIeMUYESCKUX Yaca

Conep:xanue padoTbl:

Huarpamm coctosiaust Fe — Fe 3 C npuMeHsIroT 1715 onpeieieH sl TEIIOBBIX PEXKUMOB TEPMOOOPaOOTKH U
ropstaell 00paboTKH NaBiieHHEM (KOBKa, MMPOKATKA, IITAMITOBKA), @ B IUTEHHOM MIPOU3BOJICTBE JUIS
ompeseseHus tl., YTO HEOOXOJIMMO JUTS Ha3HAUCHHS PEKUMA 3JTUBKH JKUJIKOTO XKeJIe30yTIIepOAUCTOrO
cruiaBa B hopMmy.

Xoa padoThI:

1. CoctaBuTh TaOIUITY IPEBPAILICHHH 110 33JaHHBIM JTHHHUSIM

NoNe | JIunus Ha Temnepartyp. CymHocTh Kpurnueckue
JiuarpaMme MpeBpallleHue | MpeBpalleHui Touku

2. OnwucaTh IpeBpalleHus], MpoTeKarore B craiu ¢ cogepkanuem 0,8% C
TIPH OXJIAKJICHUH / HaTpeBe.
3. Onucath npeBpalieHus, MPOTEKAIoIUe B 10/ 32 3BTEKTHUECKHE TyTYHbI
TIPH OXJIAKJICHUH / HaTpeBe.

KoHTpoabHbIe BONPOCHI:

1. Haiinure TouKy 3BTEKTHUKU Ha quarpamme. Jlaiite eil nonsrue.

2. JlaiiTe ITOHATHE PBTEKTOMIHOM TOUKH.

3. JlaiiTe moHATHE CTPYKTYPHBIM OCTaBIISIONINM CTajleld U YyT'YHOB.
Oobopynosanmue:

. JIabopaTopHbIE CTEH/IBI.

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:
BrinosnHeHHOE 3a7jaHKe MPeICTaBIIAETCS MPENoAaBaTelio B paboueil TeTpaay Win TeTpaau ajs
BBITOJTHEHUS PAKTHYECKUX padboOT
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Kpurepuu onennBaHusi:

«2» - 3a1aHU€ HE BBIMOJIHEHO;

«3» - BepHO oopmMIIeH OTUET U 1aH | OTBET;

«4» - BepHO 0POPMIICH OTUET U AaHO 2 OTBETA;
«5» - BepHO 0POPMIICH OTUYET U TaHBI BCE OTBETHI

INPAKTUYECKASA PABOTA 3

Tema: 3akanka u oTnyck ctanu. Hopmanusanus yriiepoaucToii cTaiu.

Henb NpakTHYeCKOr0 3aHATHSA:

- W3yUYeHHE BIUSHHS TEPMUUYECKOW 00pabOTKM Ha MEXaHWYECKUE CBOMCTBA KOHCTPYKIIMOHHOW W
MHCTPYMEHTAJILHOM CTasei.

- (hopmMupoBaHNE KOMITETCHIINI/KOMIIETEHTHOCTEH B COOTBETCTBHH ¢ TpeboBanusimu ®I'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpebGoBanust Kk pe3yabTaTaM 0CBOEHUs yueOHOM AucuIunHbl B cooTBeTcTBHH ¢ PI'OC CI1O

—  OOygaromuiicss TOHKEH

YMETb:

- aHaJIU3UPOBATh CTPYKTYPY U CBOMCTBA MaTEpPUAJIOB;

- CTPpOUTH AuarpaMmbl COCTOAHUA HBOﬁHBIX CIIJIaBOB,

- JaBaThb XapaKTEPUCTUKY CIlJIaBaM

3HATh:

- CTPOCHHUEC U CBOMCTBA KOHCTPYKIIMOHHBIX U SKCILTyaTallMOHHBIX MaT€pUajioB, IPUMECHACMBIX IIPU
PEMOHTE, SKCILUTYaTalli U TEXHUIECKOM 00CITY)KHBaHUY;

- CYIIHOCTb SIBIICHH, TIPOUCXO/IAIINX B MaTepUaax B yCIOBUSIX SKCILTyaTalluH U3/IEIIHSL;

— COBpPEMCHHBIE CIOCOOBI TONYYESHUsT MATEepUalioB W HW3JMENUH W3 HHUX C 33JIaHHBIM ypPOBHEM
9KCILTyaTaI[HOHHBIX CBOMCTB, CBAPOYHOE TIPOU3BOJICTBO, TEXHOIOTHUYECKHIE TIPOIIeCCh 00padoTKu

Bpemsi BbImosiHeHMs1: 2 aKaJIeMHYECKUX Yaca

Conep:xanue padoTbl:

Tepmuueckas 00paboTKa - TEMJIOBOE BO3ACHCTBHE HA METAJUTBI M CIUIABBI C IENbIO W3MEHEHUS WX
CTPYKTYpPbl M CBOMCTB, COCTOAILIEE B HarpeBe A0 ONPEAETEHHOM TeMIEpaTypbl, BBIAECPKKE MpPU 3TOU
TEMIIepaType M IMOCIEAYIOMEM OXJIKIACHUN C 33JIaHHOW CKOPOCTBIO. PasinnyaroT mMpOMEXKYTOUHYIO W
OKOHYATEIbHYIO TEPMOOOPaOOTKY.

OcHoBubIME BuZaMu TO SIBJISIFOTCS] OTXKHT, HOPMAJIU3AIIHSI, 3aKaJIKa U OTITYCK.

1. HapwucoBaTh AuarpaMMy HHTEPBAJIOB 3aKaJOYHBIX TEMIIEPATYP TS

YIJIEPOJIUCTBIX CTaJIEH.

2. OmpenenuTh yCIOBHS 3aKAIKH A7 JOOBTEKTOUIHBIX M 3a39BTEKTOUTHBIX

cTajen.

3. PaccMmoTpeTth U 3apuCOBAaTh MUKPOCTPYKTYPHI YIIIEPOAUCTHIX CTallel ocie

3aKaJIKU U OTITYCKA:

a) KOHCTPYKLIMOHHAS cTajb (45);

0) uHCTpyMeHTanbHas cTalb (Y9A)

4. I3yunTh U 3an1McaTh OPUEHTUPOBOYHBIE PEKUMBI UCCIIENYEMBIX CTalIeH

(yuebHOe ocobue ctp. 76 -77)

Oobopynosanmue:
) Y4yebHoe mocooue.
° [Inakatsl.

KoHTpoJsbHbIE BONIPOCHI:

Jlate omnpeneneHue TepMUYECcKoi 00pabOTKH.
HasoBuTte ycinoBus 3aKajkH.

OOBsICHUTE Pa3IHyMsl 3aKAIKH U HOpMaJIH3allny.
HasoBuTe BUABI M peXKHUMBI OTITYCKA.

JlaTh MOHATHE MaPTEHCUTHOTO TPEBPAILCHHUSI.

aogrwnE
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TpeOoBanus K 0TYETY N0 MPAKTHYECKOH padoTe:

BeinosiHeHHast paboTa MpenCcTaBIsIeTCsl MPenoaBaTeo B paboueil TeTpaau Wiu TeTpamu s
BBIIIOJIHEHUS IIPAKTUYECKUX paboT U T.1I.

Kpurepuu onenuBanus:

«2» - 3aJ1laHKE HE BBITIOJIHEHO;

«3» - BepHO oopmIIeH OTUYET U aH | OTBET;

«4» - BepHO 0OPMIICH OTUET U aHO 2 OTBETA;

«5» - BepHO 0POPMIICH OTUYET U TaHBI BCE OTBETHI

INPAKTUYECKAS PABOTA 4

Tema: N3yueHue cTpyKTypbl U CBOWCTB YyI'YHOB.

]_le.]'[l) MNPAKTHYIECCKOI0 3aHATHUSA:

- HA3y4YEHUE CTPYKTYPhI U CBOWCTB UyT'yHOB

- (hopmMupoBaHNE KOMITETCHIINI/KOMIIETEHTHOCTEH B COOTBETCTBHH ¢ TpeboBanusimu O®I'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpebGoBanust Kk pe3yabTaTaM OCBOCHHUS Y4eOHON AUCIUTUINHBI B cooTBeTcTBUM ¢ PI'OC CIIO

—  OOygaromuiicss TOHKEH

YMETb:

- aHaJIU3UPOBATh CTPYKTYPY U CBOMCTBA MaTEpPUAJIOB;

- CTPOUTH AUarpaMmbl COCTOAHUA HBOﬁHBIX CIIJIaBOB,

- JaBaThb XapaKTEPUCTUKY CIlJIaBaM

3HATB:

- CTPOCHHE M CBOMCTBA KOHCTPYKIIMOHHBIX M OKCILTYaTalMOHHBIX MATEPHAIIOB, TPUMEHSIEMBIX TPH
PEMOHTE, SKCILUTyaTalli U TEXHUIECKOM 00CIY)KHBAaHUY;

- CYIIHOCTb SIBIICHH, TIPOUCXO/AIIUX B MaTepUaax B yCIOBUSIX SKCILTyaTalluH U3/IEIIHSL;

— COBpPEMCHHBIE CIOCOOBI TONYYEHHs] MAaTepUalioB W HW3JMENUH W3 HHUX C 33JIaHHBIM ypPOBHEM
9KCILTyaTaIl[HOHHBIX CBOMCTB, CBAPOYHOE TIPOU3BOJICTBO, TEXHOIOTHUYECKHIE TIPOIIeCCh 00padoTKu

Bpemsi BbInosiHeHMs1: 2 aKaJIeMHYECKUX Yaca

Conep:xanue padoThbl:

1. Paccmorpute M 3apucyiiTe MUKPOCTPYKTYpPBI CEPBIX YYTyHOB C PAa3lIMYHOM METaUIMYeCKON
OCHOBOII:
a) MIEPIINTHOM;
b) (heppuTHOIL;
c) (heppUTO-TIEPITUTHOA.
2. Paccmorpute u 3apucyiiTe MUKPOCTPYKTYPBI KOBKUX YyT'YHOB.
3. PaccmotpuTe 1 3apucyiiTe MUKPOCTPYKTYPY BEICOKOIIPOYHOTO YYTYHA.
4, Onummre cBoiicTBa 4yryHOB Mapok CY 24 (ta6um. 33), KY 33— 8 (tadm. 35),
BY 60- 2 (Tabn. 38),
5. OdopmuTe 00MIYI0 TAOTHUITY:
HaumeHnoBanue Mapka MexaHuueckue cBOWCTBa dopmMma Merannuueckas
[INe | uyryna qyryHa rpadura OCHOBa
Os 5 UB
1 CephIii
2 KOBKHUH
BBICOKOITPOYHBIN
3
OobopynoBanmue:

) Y4yebHoe mocodue
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. Muxkpockor.
o Mukponuugsl 4yryHOB.
J Huarpamma coctosiHus “Fe — Fes C «.

KoHTpoabHbIe BONPOCHI:

Ha3zoBute otimuus OenbIX U CephIX YyT'YHOB.

Kax mony4aroT KoBKuid 4yryn?

Haiigure Ha quarpamme coctosinus Fe — C o0acts 9yryHOB.
Kak nomy4aroT BBICOKOIIPOYHBIN UyryH?

Ha3zoBute MeTaummyeckne OCHOBBI UyT'yHOB.

Tpeﬁona}mﬂ K OTY€TY N0 NPaKTH4YecKoi padore:

BrinosnnenHas pabota nmpecTaBisieTcs MpenojgaBaTeno B padodeil TeTpaay Win TeTpaau JUlst
BBITIOJTHEHUS TIPAKTHYECKUX PadOT | T.11.

Kpurtepuu onenuBanus:

«2» - 3aJ1aHKE HE BBITIOJIHEHO,

«3» - BepHO oopmMIIeH OTUYET U aH | OTBET;

«4» - BepHO 0(OpPMIIEH OTUET U JTaHO 2 OTBETA;

«5» - BepHO 0(hOPMJIEH OTUET U JJAaHBI BCE OTBETHI

SR

INPAKTUYECKAS PABOTA §

Tema: U3yueHne CTPYKTYPbI U CBOICTB JIETHPOBAHHBIX CTAJIEH.

b NpakTHYeCKOr0 3aHSITHUS:

M3y4YeHUE CTPYKTYPhI B CBOWCTB JIETUPOBAHHBIX CTaJICH W BIMSIHHUE TEPMOOOPAOOTKH Ha UX
MEXaHUYECKHE CBOMCTBA.

— (hopmMupoBaHUE KOMIETEHITNHA/KOMIIETCHTHOCTEH B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC CIIO: OK 01, OK 02, OK4 — OK 06

TpebGoBanust K pe3yabTaTaM 0CBOSHHUS yueOHOU AucUIUIHHBI B cooTBeTcTBHUU ¢ PI'OC CIIO

—  OOyuaromuiicss TOHKEH

YMETh:

- aHAIM3UPOBAThH CTPYKTYPY M CBOMCTBA MaTEePUAJIOB;

- CTPOUTH JHArPaMMbl COCTOSIHUS JIBOMHBIX CIIJIABOB;

- JIaBaTh XapaKTEPUCTHKY CIUIaBaM

3HATB:

- CTPOCHHE U CBOMCTBA KOHCTPYKIIMOHHBIX U IKCILTYaTAI[HOHHBIX MATEPUAIIOB, IPUMEHSIEMBIX TIPU
PEMOHTE, SKCILUTYaTalli U TEXHUIECKOM O00CTY)KHBAaHUY;

- CYIIHOCTb SIBIICHUM, TIPOUCXOJSIIUX B MaTEpUAIaX B YCIOBUSIX SKCIUTyaTalluH U3/ICIIHS,

— COBpEMEHHBIE CIIOCOOBI MONYUCHHS MAaTEPHUAJIOB M U3/ICIUN U3 HUX C 33JAHHBIM YPOBHEM
9KCIUTyaTaIl[HOHHBIX CBOMCTB, CBAPOYHOE MPOU3BOJICTBO, TEXHOIOTHUECKHIE TPOILIECCH 00padoTKu
Bpemsi BbinosiHeHusi: 2 akaJeMUYECKUX Yaca

Conep:xanue padoTbl:

W3yunte MUKPOCTPYKTYPBI JISTHPOBAHHBIX CTaNICH, IPOAHANU3UPYITE BIUSHUE TEPMOOOPAOOTKH HA UX
MeXaHHUYECKHEe CBOMCTRA.

1. N3yunte u 3apucyiTe MUKPOCTPYKTYPHI JISTUPOBAHHBIX KOHCTPYKLIMOHHBIX CTaJen
CIEIYIOIIUX MApPOK:

a) 40X, a) (mepnutHBIA kimacc); 0) 18X2H4BA (MapTeHCHUTHBIH KIacc);

B) P18 (xapOuansii knacc); ) X18H9 (aycTeHnuTHBIH Kiacc);

m) 3X13 (dbeppuTHBIii Ki1acc).

2. CocraBe TabnHIly MEXaHUYECKIX CBOMCTB 3apHCOBAHHBIX CTaJEH MOCe UX TEPMUIECKON
o0paboTtku (Tadiu. 28 — 32):

Pexxum Mukpoctpykrypa Mexanundeckue CBONCTBA
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Ne | Mapka | Knacc TEPMHUUYECKOH | CcTallk OB, 3, % HB
No | cramu 00paboTKH MIla

OdbopynoBanmue:

o VYuebHoe mocodue

. Muxkpockor.

o Muxkponutugsl.

KoHnTpoJsibHbIE BONPOCHI:

1. Knaccuduimpyiite nerupoBaHHble CTaJId IO HA3HAYEHUIO / CTPYKTYpE.

2. HazoBure pexxumbl TepMO0OOPaAOOTKH.

3. Knaccugummpyiite nernpoBaHHble CTaJIU IO TPOLUEHTHOMY COAEP KAHUIO JIETUPYIOIINUX

AJIEMEHTOB.

4. Kak nerupyromue 31eMeHThl BIMAIOT Ha CBOMCTBaA cTayien?

o. UeMm cTany OTIIMYAIOTCS OT YYT'YHOB?

TpedoBanus Kk 0T4ETY MO JIabopaTopHoOii padoTe:
Brinonnennas pabota mpecTaBisieTcs MpenojaBaTesnto B pabodeil TeTpaay Win TeTpaau Uit
BBIIIOJTHCHHSA MMPAKTUYCCKUX pa60T.

Kpurepun oueHuBanus:

«2» - 3a/1aHUE HE BBIMOJHEHO;

«3» - BepHO 0OopMIIeH OTUET U J1aH | OTBeT;

«4» - BepHO 0(pOpPMIIEH OTUET U JaHO 2 OTBETA;
«5» - BepHO 0()OPMIICH OTYET U JTAaHBI BCE OTBETHI

INPAKTHYECKAS PABOTA 6

Tema: M3yueHne cTPYKTYpPbI M CBOWCTB IIBETHBIX CIIJIABOB.

Meab NpakTH4ecKOro 3aHATUA:

- N3y4deHHE CTPYKTYPHI M CBOMCTB IIBETHBIX CIUIABOB U UX CBOMCTBA;

- 3aKpEIUICHNE METOMKH ONPEICNICHNs CTPYKTYPHI M CBOMCTB IIBETHBIX CILUIABOB

- (hopMupOBaHKE KOMITETCHIIMI/KOMIIETEHTHOCTEH B COOTBETCTBHH ¢ TpeboBanusimMu OI'OC
CIIO: OK 01, OK 02, OK4 — OK 06

TpebGoBanust K pe3ysabTaTaM 0CBOCHHUS Y4eOHOU AUCIUIUTMHBI B cooTBeTcTBUM ¢ PI'OC CIIO

—  OOyuarommiics JOIDKEH

YMETb:

- aHaJIM3UPOBAThH CTPYKTYPY U CBOWCTBA MAaTEPHAJIOB;

- CTPOHTH TAarpaMMBbI COCTOSTHHS JBOWHBIX CIIABOB;

- JIaBaTh XapaKTEPHCTHKY CIUIaBaM

3HATh:

- CTPOCHUE M CBOWCTBA KOHCTPYKIIMOHHBIX U IKCIUTYaTallMOHHBIX MaTEpHAaJIOB, IIPUMEHSIEMBIX TIPH
PEMOHTE, SKCIUTyaTallii ¥ TEXHUYECKOM OOCITy)KHBaHUH;

- CYIIHOCTH SIBIICHUH, IPOUCXOSAIINX B MaTepUaaxX B YCIOBHAX SKCILTyaTaIllMN H3IEIHS;

— COBpPEMEHHBIE CIIOCOOBI TIONyYEHUS MaTepuaJoB W M3ICIMH M3 HUX C 3aJaHHBIM yPOBHEM
IKCILTYaTallMOHHBIX CBOWCTB, CBAPOYHOE MTPONU3BOJICTBO, TEXHOIOTHYECKHE ITPOLIECCHl 00paboTKI

Bpemsi BbIMOTHeHHs: 2 aKaJeMHYECKUX Yaca

Copep:xxanne padboThbI:

AHTH(PHUKIIMOHHBIC CIUIABBI - 3TO MAaTEpUasbl, COCTOSAIIME W3 IIacTHYecKoi ocHoBel (Sn, Pb, Al
pactBopsl: Sn B Cu, Sb u Cu B Sn, Sb u Sn B Pb, Na B Pb) u TBEpapIX Bkimtouenuit ( Zn, Cu, Sb u
xumuueckux coequaennii: Cu3Sn, CuAl2, ShSn, Pb3Ca ) , paBHOMepHO paccesHHBIX B MSATKOW OCHOBE.
[Tocne npupabOTKM M YACTUYHOH JepopMaluu MSATKOW OCHOBBI B HeH 0OpasyloTcst yriyOleHus,
CIIOCOOHBIE YIEPIKUBATH CMa3Ky, HEOOXOMMYIO JUIsi HOPMaJIbHON pabOThl COCANHEHUS.
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B 3aBucumoctH OT ycnoBuH paGOTHl BKIQABIMECH NOANMIIHUKOB INPUMEHSIOTCS — CIIEIYIOIIHe
aHTU(PUKLUOHHbIE MaTepHabl: a) CILIaBbl Ha ocHOBe Fe - anTu(dpukimonnsiil uyryn (AUC-1, AYB-1,
AUYK-2) u MeramiokepamMuka (xeue3o - rpaduT); 6) criaBsl HA MEIHOW OCHOBE - OpOH3BI; B) CILIaBBl Ha
ocuoBe Al (¢ Sb, Cuu Mg - CAM, AO20-1, AO9-2); r) Gerbie MOIIIMITHUKOBBIC CIIABBI HA OCHOBE OJI0BA
uu cBuHIa - 6a66uTs (b83, 616, BC. BK. BH, BT u np.).

W3yunts 1 3apucoBaTh MUKpOCTPYKTYpY JaTyHu JIC59- 1, Oponssl bp. AS,

nypamomuaa [[16 nocne 3akanku, cmrymuna AJl4, 6ad6utoB b83 u b16.

CocraBTe TaOIUIIBI U3YYCHHBIX CIIABOB, YKa3aB MX MPOMBIIUICHHOE Ha3HaueHue (Tabi. 39 —45).
Pacmmudpyiite mapku cnenyrouux cmiasos: JI196, JDKMn 59 -1-1, JIO 70-1, bp.OLIC 6-6-3,
Bbp.AXKC 7-1,5-1,5; AMrS, 11, AB, AJll, AJ12, AJI9, BC, BK, BT, AUK-2.

OdbopynoBanmue:

JlaGopaTopHbI€ CTEH/IBI.

VYuebHoe nocobue

Mukpockor.

Muxkpounngsl BETHBIX CIJIABOB.

KoHTpoJibHBIE BONIPOCHI:

Kakwue crinaBbl OTHOCST K LIBETHBIM?

JaiiTe monsiTue atyau / OpoHse.

HazoBure otnnuus neopMupyeMbIX U JTUTEHHBIX CIIJIABOB.

JlatiTe moHsTHE 6AOOMTAM.

HazoBure rpymibl aHTUPPUKLIMOHHBIX MaTEPUAJIOB.

TpedoBanus k 0T4ETY 10 NPAKTHYECKOM padoTe:

BoinmonnenHas paborta mpeacTaBiseTcs MpPEenojaBaTeio B paboyeil TeTpaau WiId TeTpaaud A
BBITIOJIHEHUS TIPAKTUYECKUX paboT.

Kpurepun oueHuBaHus:

«2» - 3aJJaHNe HE BHITIOJHEHO;

«3» - BepHO 0(OpMJICH OTYET U JaH | OTBET;

«4» - BepHO 0(OPMIICH OTYET U JJaHO 2 OTBETA;

«5» - BepHO 0(pOpMIIEH OTUET U TaHBI BCE OTBETHI
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4.2. 3apanus VI NPOMEKYTOYHOM aTTecTaluu

NEPEYEHDB
BOIPOCOB JJIs MOATOTOBKH K 9K3aMEHY 10 y4eOHOM JUCIUTUINHE
OI1.04 MarepuasioBeZicHHE ISl 00YJAIOIIUXCS IO CIEIUAIBHOCTH
26.02.06 DkcrmmyaTanus CyJoBOTO 3JIEKTPOOOOPYAOBAHUS U CPEACTB aBTOMATHKU

CrpoeHue u CBOWCTBAa METAIJIOB.

THUIBI KPUCTANINYECKUX PEIIETOK METAJUIOB.
AnnoTponuyeckue MOAU(PHUKALINK JKee3a.
MexaHnndeckue CBOKWCTBA METAIIJIOB.

Onpenenenne TBEPIOCTH METAIIIOB.

WcnpiTanus Mmatepuanos (Ha IPOYHOCTb U TBEPAOCTH).
OcCHOBHBIE TIOHATHS O CIIJIaBaXx.

Bunes! crinaBos.

OO ~NoO ol WwWwN -

[Ipocrenmme nuarpaMmel JBOMHBIX CIIJIABOB.

10 Ipocreiimme auarpaMmel JBOWHBIX CILIABOB.

11 Jimarpamma cocTosiHUSA 5KeJe30-LeMEHTUT (00Ias XapaKTepHCTUKA).
12 KoMNoHEHTHI 5ene30yriepoaucThIX CILUIABOB.

13 CrpykTypHBIE COCTaBIAIOMINE KETE3OYTIEPOAUCTHIX CILIABOB.

14 Bugpr TepMo06pabOTKH.

15 Tepmoo6paborka. OTxur.

16 Tepmoo6paboTka. 3akanka.

17 TepmooGpaborka. OTimyck.

18 Xumuko-Tepmuueckas o6paboTKa CTaIIH.

19 VrnepoaucTeie cTanu 0OBIKHOBEHHOTO KAaueCcTBa.

19 Yraepoaucteie MHCTPYMEHTAIbHBIE CTAIH.

20 YrnepoaucTble crienuaibHble CTalu (MOTy4eHrue, COCTaB, IPUMEHEHHUE).
21 JlernpoBaHHbIE KOHCTPYKIIMOHHBIE CTAJIH.

22 JlerupoBaHHbIE UHCTPYMEHTAJIbHBIE CTAJH (II0JlyYeHUE, MAPKUPOBKA).
23 JlernpoBaHHbIE CIEIUAIBHBIE CTAIH.

24 benple yyryHbl (XMMHYECKHI COCTaB, MPUMCHECHHE).

25 Cepble 4yryHbI.

26 KoBkue uyryHsl (MoIy4eHue, MapKUpPOBKa, TPUMEHEHUE).

27 BBICOKOTIPOUHBIE YYT'YHBI (ITOJIy4€HUE, MAPKUPOBKA, IPUMEHEHUE).
28 Menp u €€ cruiaBsbl (IOJIydeHUE, MApKUPOBKA, MPUMEHEHHE).

29 Menp u €€ cruiaBbl (TPYIIbI, CBOMCTBA, TPUMEHEHUE),

30 CrnaBsl Meau (TPYIIIIbBI, COCTaB, MAPKUPOBKA).

31 AJIOMHHMI B €T0 CTUIaBbI (BU/IbI, CBOWCTBA, TPUMEHEHHE).

32 AnOMHHMI U €ro CriaBbl (CBONCTBA, MAPKUPOBKA, IPUMEHEHHE).
33 AJIOMHUHHEBBIE CILIABBI.

34 AHTUOPUKLIMOHHBIE MaTepUAIBI.

35 Koppo3us MeTamios.

36 3ammTa METauIoB OT KOPPO3UH.

37 Ionumepsl, MOTy4YeHHBIE MOTUKOHACH CAUEH (TPUMEHEHHE).

38 [lonumepsl, noJlyyaeMble OJIMMEpU3aIueH.

39 Pe3nHOBBIE AIEKTPOU30JIALIUOHHBIE MATEPUAIIBI.

40 IlopowmKoBbIE MaTepHaIbI.

41 KoMMo3UITMOHHBIE MaTepHalibl (COCTaB, CBOMCTBA, MTPUMEHEHHUE).
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