MHUHUCTEPCTBO OBPA30BAHUS U HAYKHA P®
®I'BOY BO «bpsHCKu TOCYAaPCTBEHHBIN TEXHUYECKUA YHUBEPCUTET

(BI'TY)

IMomrrexuuueckuii koswek (ITIK BI'TY)

- N YTBEPX/IAIO
JOKYMEHT NoAnncAH
SNEKTPOHHOV MOAMMCHIO Pexrop PI'bOY BO BI'TY
Ceptudukat: 00DF212636081B4F2FEC2C849AFF43F11D OH (DCI[OHI/IH
Bnageney: ®egoHuH Oner Hukonaesny
Hencteutenen: ¢ 27.07.2023 no 19.10.2024
L ) «30» anpens 2021 r.

®OH/I OHEHOYHBIX CPEJICTB
1o y4eOHOM NUCIUIUIUHE
OIl.04.MarepuajioBeieHue

CrenuaabHOCTE: 15.02.08 TexHoJI0rUsA MAIIMHOCTPOEHUSA

YpoBeHb 00pa3oBaHus BHIITYCKHHUKA! cpenHee nmpodeccuoHanibHOe 00pa30BaHUe
(CIIO)

[Iporpamma nNoArOTOBKY CHELUATNCTA

cpeanero 3BeHa (IITICC3): 0azoBas

[IpucBanBaemasi KBanuPUKaLIK: TexHuk

dopma oOydeHUs: 3a04Hast

Cpoxk nonyuenus CIIO no ITICC3: 4 rona 10 mecsiieB

YpoBeHb 00pa3zoBaHusl, HEOOXOIUMBIN
it mpueMa Ha ooydenue o [TICC3: OCHOBHOE 00111ee 00pa3oBaHue
['op npuema Ha oOyuenue Ha 1-if kypc: 2021

bpsnck 2021



DoHI OLICHOYHBIX CPEICTB

10 y4eOHOM NUCIUIIIUHE

OIl.04.MarepuajioBeaeHue
JJI CITICIMAJIBHOCTHU «Texnonozusn MAUWIUHOCIMPOECHUA))

PazpaboTain:

npenojasatens [IK BI'TY

ITpencenarens TTHK

CorJiacoBaHo:

3amecturens qupekropa [IK BI'TY
o y4eOHO-METOIUYECKOM padoTe,

B.E.I'pu6anos

®OC paccMOTpeH U 0JJ00pEeH Ha 3aceqaHuH
PEIMETHOM(IUKIOBOM) KoMHucCHH «TeXHOIOrHsI
MammHoctpoeHus» [IK BI'TY (nanee — ITLK)

oT « 29 » anpens 2021 r., mpotoxos Ne 9

N.A. TapycoBa

T.E.banamoBa

© I'pubanos B.E.
© OI'BOY BO «bpsHCKHI rocy1apcTBEHHBIH
TEXHUUYECKUN YHUBEPCUTET



Conep:xkanue

1.ITacmopT KOMIUIEKTa (POHAOB OIMEHOTHBIX CPEIICTB ..'vvvnrrenreanneennneennenns 4
2.Pe3ynbpTaThl OCBOCHUS yUeOHON JUCIMILTUHBI, TIOJICKAIIIE TPOBEPKE ... ... 6
3.0116HKa OCBOCHHS YICOHOM TUCIIUTIIAHBL. . . . .veeeententteneeneeneeaneannenennns 12

4 KOHTpPOJIbHO-OLICHOYHBIE MaTepHaJIbl IJI1 UTOTOBOM aTTECTallUK
NCOIYe (1003 (017 80117 (1170001 17 < (TR



1 TIlacnopt poHI0B OLEHOYHBIX CPEICTB
1.1. O6JacTh NPUMEHEHHUsI KOHTPOJbHO-U3MEPHUTEILHBIX CPEICTB

®ouppl oreHouHBIX cpeactB (POC) nmpenHazHAYCHBI TSI KOHTPOJIS M OIICHKH
oOpa3oBaTeIbHBIX JOCTHXKEHUNM oOydaromuxcs 1o crnenuanbHoctn  15.02.08
TexHomorMs ~ MAamIMHOCTPOEHUS,  KOTOpas  SBIACTCS ~ YacThlO  OCHOBHOM
npodeccruonanbHOl 00pa3oBaTenbHONM TporpamMmbl B cooTBercTBuH ¢ PI'OC 1o
cneruansHoctd 15.02.08 CIIO. ®OC BKIIOYAIOT KOHTPOJIbHBIE MaTEpHalbl AJIs
MIPOBEICHUSI TEKYIETO, PYOEKHOTO KOHTPOJISI W WTOTOBOW aTTecTanuud B Gopme
HK3aMeHa.

®OC paspadotansl B coorBeTcTBrHM ¢ PI'OC mo crienmansaoctu CIIO 15.02.08
TexHonmorus MamMHOCTpoeHHs (0a30BOM MOATOTOBKM) B YacTH OCBOCHHUS
oO1enpodeccoHaIbHOTO IUKIIA U B COOTBETCTBUU C paboueii mporpaMmMoil yaeoHou
JTUCIMIUTAHBI «MaTepuaioBeicHUE.

1.2. CBoanble JaHHBbIE 00 00bEKTAX OLIEHUBAHHS, OCHOBHBIX IMOKAa3aTeJsIX
OLICHKHU, THIIAX 3aIaHUi, (POPMAX ATTECTALMHU

B pesynpraTe ocBOeHMS y4eOHOM AMCHUIUIMHBI «MaTepuaioBeaeHue»
oOyyaromuiicss ToJKeH o0sanath, npeaycMorpeHHbiMu PI'OC mo cnenuanibHOCTH
CIIO 15.02.08 TexHonoruss MaMIMHOCTPOCHUS  OOMMMH  KOMITCTCHIIUSIMH,
BKJIIOUAIOIIMMHU B c€0SI CTIOCOOHOCTD:

OK1. IloHumaTh CYIIHOCTb W COIIMAJBLHYIO 3HAYMMOCTh K CBOEW Oymymiein
npodeccun, MposIBIATH K HEW YCTOMYMBBIA HHTEPEC.

OK2. OpranuzoBbiBaThb COOCTBEHHYIO [€ATE€IBbHOCTh, BBIOMPATH THUIIOBBIC
METO/Jbl M CHOCOOBI BBIMOJHEHUS MPOGEeCCUOHATBHBIX 3a/ad, OIEHUBATh UX
() PEKTUBHOCTH U KAYE€CTBO.

OK3. IlpuHuMaTh peuieHus] B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTyalUaX H
HECTHU 32 HUX OTBETCTBEHHOCT.

OK4. Ocy1miecTBiIsSITh TTIOMCK M UCIIOJIB30BaHUE HH(MOpMAIHK, HEOOXOAUMOM IS
() PEKTUBHOTO BBIMOJHEHUST TPOPECCUOHANBHBIX 3a/ad, MNPOo(EeCCUOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSI.

OK5. HcnonwzoBaTh HHGOPMAIMOHHO-KOMMYHHUKAIITMOHHBIE TEXHOJOTHU B
npoeCCUOHATILHON JEATEIIbHOCTH.

OK6. PaboTaTh B KOJIJIEKTUBE U KOMaH i€, 3PPEKTUBHO OOIIATHCS C KOJJIEramMH,
PYKOBOJICTBOM, MOTPEOUTEIISIMH.

OK7. Bbparpb Ha ceOs OTBETCTBEHHOCTh OT 3a pabOTy  WICHOB KOMAaH/IbI
(MOIYMHEHHBIX) , 32 PE3YJIbTAT BHIIIOJHEHUS 3aJaHUM.



OKS. CamocTOATEIBHO OMpEnessITh 3a1a4 MpOo(EeCCUOHATHLHOTO U JTMYHOCTHOTO
pPa3BUTHS, 3aHUMAThCS CaMOOOpPa30BAaHUEM, OCO3HAHHO IUIAHUPOBAThH IOBBIIICHHUE
KBaJTU(DUKALIAH.

OK 9. OpueHTHpoBaTbCsi B YCIOBHSIX YacTOW CMEHbBl TEXHOJIOTUH B
poecCUOHaNbHOM eI TeIbHOCTH.

B pesynbrate OCBOGHHSA y4eOHOW AMCHUIUIMHBI —«MarepuaioBecHUE
oOydaroruiicss nopkeH obnanate mpemycmorpeHHbiMu OI'OC mo crnernuanbHOCTH
CIIO 15.02.08 Texnonorus MAaIIMHOCTPOEHUS po¢hecCUOHATBHBIMU
KOMIICTECHIMSIMHA, COOTBETCTBYIOIIMMH OCHOBHOMY BHUAY HPOQECCHOHAIBLHOU
JIESITENIbHOCTH, BKJIIOYAIOIIUMHU B ¢€0s1 CIIOCOOHOCT:

[1K1.1 Mcnonb30BaTh KOHCTPYKTOPCKYIO JOKYMEHTAIUIO IPU pa3paboTKe
TEXHOJIOTHYECKHX ITPOLIECCOB U3TOTOBJICHUS IETAJIEH.

[1K1.2 BsiOupaTh METO MOJIYYEHUS 3aTOTOBOK U CXEMBI MX Oa3UpPOBaHUSI.

[1IK1.3 CocTaBnsiTh MapuIpyThl U3TOTOBJICHUS AETANEH U IPOCKTUPOBATH
TEXHOJIOTUYECKHUE OTIEPAIUU.

[1K1.4 Pa3zpabaTbiBaTh U BHEAPATH YIPABISIIOIIUE IPOrpaMMbl 00pabOTKH
JETaJICH.

[1K 1.5 Vcnonp30BaTh CUCTEMBl aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHMUS
TEXHOJIOTHYECKHX MTPOLIECCOB 00paOOTKMU AETAJIEH.

[1K 2.1 YyacTBOBaTh B IJIAHUPOBAHUM M OpTraHU3AIMU PAOOTHI CTPYKTYPHOTO
NO/Ipa3/IeNICHUS.

[1K 2.2 YuacTBOBaTh B pyKOBOJACTBE pabOTON CTPYKTYPHOT'O MOApa3ACICHHUS.

[IK 2.3 YyacTBOBaTh B aHAJIM3€E MPOLIECCA U PE3YJILTATOB JACATEIBHOCTH
NO/Ipa3ieNICHus.

[1IK 3.1 YyacTBOBaTh B peaau3aiu TEXHOJIOTMYECKOTO MpoLecca o
V3TOTOBJIEHUIO JIETAJIEH.

IIK 3.2 ITpoBOAUTH KOHTPOJb COOTBETCTBHMSI KadecTBa JAcTajiei

TpeOOBAHUAM TEXHUUECKOU JOKyMEHTAIUH.

dopMoOil TTPOMEKYTOUYHOM aTTECTallUd, MPEAYCMOTPEHHOM YYEOHBIM TUIAHOM
CHEIUATBLHOCTH 10 Y4eOHOU nuctuInHe «MatepruanoBeieHUe) SIBISIETCS 9K3aMEH.



2 Pe3yabrarhl
npoBepke:

OCBOeHHMSI Yy4YeOHOIl JAUCIHUILINHBI,

nmoaJjaekamjmue

2.1 B pesyapTare arrecTaliMid MO YYCOHOM MUCIUIUIMHE OCYIIECTBIISICTCS

KOMIUJIEKCHAsi TIpPOBEpKa CIEAYIOIUX YMEHUW U 3HAHUH,
dbopmupoBaHUs 00X U TPO(HECCHOHATEHBIX KOMITETECHIIHINA:

a TaxKikKC JHMHaMHKa

Tabnuma 1- ITokazarenu ouenku chopmupoBanHoct OK

O01mme KOMIETEeHINHU

OcHoBHbIE NOKa3aTeJN pe3y/ibTATOB

NOAT0TOBKH
OK 1. ITonnmaTh CyIHOCTh U PanmonansHOCTB IIJIAHUPOBAHUS u
COLIMAJIbHYIO 3HAUMMOCTb K CBOEH | OpraHu3anus JesTeNIbHOCTH MO podeccun,
Oyayuieit nmpodeccun, NpOSBIATh K | KAUECTBEHHOE BBIIIOJTHEHUE
HEW YCTOMYMBBINA UHTEPEC. podecCuOHaNBbHBIX TpeOOBaHMIA.

HpOHBHGHHG AKTUBHOCTH, MHUIITMATHUBHOCTHU

B Imponccce OCBOCHU JUCHUITIIINHEBI,
PC3YJIbTAThI yY4acCTuA B KOHKYpCax,
OJIMMIINaAax .

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JI€SITEILHOCTD,
BBIOMPATH TUIIOBBIE METOJIBI
CIOCOOBI BBIOJTHEHUS
npodeCCUOHANIBHBIX 3a/1a4,
OIICHUBATh UX d(PPEKTUBHOCTD U
Ka4yecTBO.

PanmonanbHOE  pacripefieiieHue BpPEMEHHU
IpU  BBITOJTHEHUH paboT. Opra"uzanus
pabouero Mecra. BpiOop MaTepualioB B
COOTBETCTBUU B BUJIOM pabor.
CBOEBPEMEHHOCTD CIa4M 3aJIaHUI, OTYCTOB
u T.71. COOTBETCTBUS BBIOPAHHBIX METOJIOB
ux uemrsM u 3agadaM. OOOCHOBAaHHOCTH
MTOCTAHOBKH IICJIM, BBIOOpA M MPUMEHEHUS
METOJOB M CIIOCOOOB  JIOCTHXKEHUS
MOCTaBJICHHBIX 1IEJICH.

OK 3. Ilpuaumats penieHus B
CTaHJAPTHBIX U HECTAHIAPTHBIX
CUTYaIMsIX U HECTH 332 HUX
OTBETCTBEHHOCTb.

OOGO0CHOBaHHOCTh TPUMEHEHUSI PA3THMUYHBIX
CIIOCOOOB W METOJIOB TPH BBHITIOJIHCHUU
3aJIaHul, CBOCBPEMEHHO CJIaBaTh OTYETHI W
3aJlaHus, OTBEYAaTh 3a  BBINOJTHCHHYIO
paboTy.

OK 4. OcymiectBasiTb HOUCK U
HCIIOJIb30BaHNE HH(pOpMAITUH,
HeoOxoauMo 11t 3PGEKTUBHOTO
BBITIOJTHEHUS MMPO(ECCHOHATBHBIX
3a/1a4, MPOo(hEeCCHOHAILHOTO 1
JUYHOCTHOTO Pa3BUTHAI.

Bri6op Hanbonee panroHaIbHBIX CIOCOOOB
noucka U 3OPEKTUBHOTO HCIOIH30BAHUS

uH(bopMaIuu TUTST BBITIOJTHEHUS
npodecCuoHaTbHBIX 3aj1ad,
npoPEeCCHOHAILHOTO W JIMYHOCTHOTO

pa3BUTHs. PalmoHAIILHOCTH TIJIAHUPOBAHMUS
¥ OpTaHU3AIMH JCSITEIBHOCTH O TIOUCKY H
00paboTke nHbOpPMaIUH.




OK 5. Ucnonb3oBath
uH(pOpMaIIMOHHO-
KOMMYHHKAIIHOHHBIC TEXHOJIOTHH B
po(heCCUOHATTLHON JeSTEIIEHOCTH.

CooTBeTcTBHE BEIOPAHHBIX
MH(POPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH NpU 00y4eHUH, 0pOopMIIEHHE
JOKyMEHTaLUH.

['oToBUTH 3a1anus B BUaE pedeparos,
J0KJIaJI0B, 0T4eTOB. [Ipu moaroToske /3 u
OTBETaX Ha yPOKAX CChUIATHCA Ha
JOTIOJTHUTENBHYIO JUTEPATypy U UHTEPHET-

pecypchl.

OK 6. PaboTtath B KOJUICKTUBE U
KOMaH/ie, 3PGEeKTUBHO 00IIATHCS C
KOJUIETaMH, PYKOBOJICTBOM,
OTPEOUTEISIMU.

OK 7. bpatsb Ha cebs
OTBETCTBEHHOCTbH 3a paboTy
YJICHOB KOMAaH bl (TOAYUHEHHBIX ),
3a pe3yJbTAT BBIITOJIHECHUS 3aJaHUN

BrimonHenne o0s3anHOCTEN TTpH padboTe B
KOMaH/I€ YETKO 1 OTBETCTBEHHO,
co0uroieHre HopM Npo¢eCCUOHATbHON
ATUKU, TOCTPOEHUE MPOHEeCCUOHATHLHOTO
oO1eHus1. Y CTaHABIMBACT U MOIJICPKUBACT
XOPOIIIUE OTHOIIEHUS C COKYPCHUKAMU U
npernoaBaTessiMi. JenuThCcs CBOMMHU
3HAHHUSIMU U OIBITOM, YTOOBI TOMOYb
IpyruM. BeicTymuBaeT MHEHNE
COKYPCHHKOB | TIPEIIOAaBaTEICH U MPU3HACT
WX 3HAHUS U HaBBIKA. AKTUBHO BHOCHUT
BKJIaJ B paboty apyrux. O60CHOBaHHOCTh
BBIOPAHHBIX METOJIOB MPU MPUMEHEHUU
npodecCHOHaNbHBIX 3HAaHUH Mpu padboTe B
rpymrme.

OK 8. CaMmoCTOSTENHLHO
OTNpeEATh 3aJaUu
po¢eCCHOHAIILHOTO H
JUYHOCTHOTO Pa3BUTHS,
3aHUMAThCS CaMOOOpa30BaHUEM,
OCO3HAHHO TJIAHUPOBATH
MOBBIIICHUE KBATH(PUKAIUH.

Pacummpenne kpyrosopa, caMOCTOSITEIBHOE
yriayOleHue UM pacllupeHue  3HaHui,
NOJyYEHHBIX B  y4eOHOM  3aBEJICHUH,
3aKpEIUIEHNE HAaBBIKOB CaMOCTOSITEIBHON
paboTHI, HAaBBIKOB WCIIOJIb30BaHUs
MOJIy4YeHHOW MH(OpMALIUU HA TPAKTHUKE.

CamocTrosTenbHOE Hay4YHOM,
HaYyYHO-IIOIYJISIPHOU, y4ueOHOH,
XYJIOKECTBEHHOM W JApYroW JUTEepaTyphl,

W3YyUYEHHE

MIPECChI, HCIIOJIb30BAHUE Pa3HOOOPA3HBIX
BCIIOMOTATEJIbHBIX CPEICTB:

MPOCIYIIMBAHUE JICKIIMH, JIOKJIAJIOB,
KOHCYJIbTAIMM  CIIEUAIIUCTOB, IMPOCMOTP
KHHO(MUIBMOB, Telernepeaad, IOCCIICHUE
MY3€€B, BBICTABOK, Tajiepel; pa3JInYHbIC
BUJbl TPAKTUYECKOW  JACSATECIBHOCTH  —




OIIBITEI, OKCIICPUMCEHTEI, MOACIIMPOBAHUC.

OK 9. OpuenrtnpoBarscs B AHaJIN3 MHHOBAIMM B 00JacTH pa3pabOTKU
YCJIOBUSIX 4YaCTOW CMEHBI TEXHOJIOTUYECKUX MPOLIECCOB U3TOTOBJICHUS
TEXHOJIOTUH B MPO(ECCHOHANBHON | IeTaliel MallluH

JACATCIBHOCTH.

Tabnuma 2- ITokazatenu ouenku chopmupoBannoct 11K

Pe3yabTaThl (0OCBOEHHBbIE

npogdeccuoHaJIbHbIE KOMIIETEHIVH)

OcHOBHBIC TOKA3ATeJIH
pe3yJibTaTOB MOATOTOBKHU

IIK 1.1 Mcrmoap3oBaTh
KOHCTPYKTOPCKYIO
JIOKYMEHTAITUIO MPU pa3paboTKe
TEXHOJOTUYECKUX MPOIECCOB
W3TOTOBJICHUS JeTaJICH.

— TOYHOCTh U CKOPOCTH YTEHHUS
YEPTEKEH;

— Ka4eCTBO aHAJIN3a KOHCTPYKTUBHO-
TEXHOJOTMYECKHUX CBOMCTB JICTANIH,
HCXOJISl U3 €€ CITY>)KEOHOT0 HAa3HAUYCHUS;
— Ka4eCTBO PEKOMEHIAINH T10

— BBIOOP TEXHOJOTHYECKOTO
000py1I0BaHUS U TEXHOJIOTHICCKOU

MEPHUTEIILHOTO M BCIIOMOTaTEIbHOTO
WHCTPYMEHTA,

— pacyeT peKUMOB pe3aHus 110
HOPMAaTHBaM;

— o(hopMIICHUS TEXHOJIOTHYSCKOM
JIOKYMCHTAITUH.

[1K 1.2 BsiOupats MeTon
MOJTyYEHUS 3aTOTOBOK M CXEMBI
ux 0a3upOBaHMUS.

- ompeereHue BUIO0B U CIOCOO0B
MIOJTyYEHUS 3arOTOBOK;

BBIOOD CITOCO00B 00pabOTKH
MMOBEPXHOCTEN U

TEXHOJOTUYECKH IPaMOTHOE
Ha3HAYCHHUE TEXHOJIOTMYECKOM

0a3bl
[TIK 1.3 CocTaBiars MapuIpyThl - TOYHOCTb U CKOPOCTb YTEHUS
U3TOTOBJICHUS AeTaJIeH U YEPTEKEH;
IIPOEKTUPOBATH -Ka4eCTBO aHAIN3a
TEXHOJIOTUYECKHUE OIEePALUU. KOHCTPYKTUBHO-

TEXHOJIOTUYECKUX CBOMCTB
JIETAJIN, UCXOISl U3 €€
CITy’K€OHOTO Ha3HAUYCHMUS;

- Ka4€CTBO PEKOMEHIAIUH T10
TTOBBIIICHUIO TEXHOJIOTHYHOCTH

INOBBIMICHUIO TCXHOJIOIT'NYHOCTHU ACTAJIH,

OCHACTKU: TIPUCTIOCOOJICHUM, PEXKYIIIETO,




HN3TOTOBJICHUA ACTAJIN.

[1K 1.4 Pa3pabaTsiBaTh u
BHEJIPSITH YNPABIIAIONINE
porpaMmMbl 00pabOTKHU AeTaneit

- COCTaBJICHUE YNPABIISIOMINX
IIporpaMm Jijist 00paboTKu
TUIIOBBIX JIeTanei Ha
MeTauioo0pabaThIBatOIIeM
o0opyI0BaHUH, ampoOaITus
porpamMM BO BpeMsi
ITPOU3BOJICTBEHHON IPAKTHKHU

IIK 1.5 Mcnons30BaTh CUCTEMBI
aBTOMATHU3UPOBAHHOTO
MIPOCKTUPOBAHUS
TEXHOJOTUYECKHUX MPOIIECCOB
00paboTKH JIeTalIeH.

- BBIOOp U HCIIOJIb30BAHHE MTAKETOB
NPUKJIATHBIX TPOTPaMM st
pa3pabOTKN KOHCTPYKTOPCKOM
JOKYMEHTALUU U IPOCKTUPOBAHUS
TEXHOJIOTMYECKUX MPOLIECCOB

IIK 2.1 YuacTBOBaTH B
IJIAHUPOBAHUM M OpTaHU3AIUN
paboThI CTPYKTYPHOTO
MoJIpa3acCHuUs.

- INTAHUPOBAHUE U OpTaHU3aAIUs
MPOU3BOJICTBA B PAMKaX
CTPYKTYPHOTO MOJpa3/eIICHNUS,;
- pallMOHAIBHOCTh OPraHU3aIuu
pabounx MecT;

- COCTaBJIeHHE JOKYMCHTAIINH
0 YIIPaBJICHUIO KAa4eCTBOM
PO/ KLAK;

- KAYeCTBO MCHEPKMEHTA B
obJsactu npodhecCuoHATbHOM
JIESATETLHOCTH

I1K 2.2 YuyacTtBOBaTh B
PYKOBOJICTBE pabOTOM
CTPYKTYPHOT'O MOJIpa3IcJICHHS.

- IPaBUJIBHOCTH PACCTAHOBKU
KaJIpOB, 00CCIICYSHUN UX
npeaIMeTaMu U CpeICTBaMU
TpyAa;

- yMEHHE IPUHUMATh U
pean30BbIBaTh YIIPABICHYECKUE
peleHus;

- YMEHHE MOTHBAIIH
pabOTHUKOB HA pEIICHUE
MIPOM3BOJICTBEHHBIX 3a/1a4;

- YMEHHE YIIPABIATh
KOH(IMKTHBIMU CUTYalUSIMU,
cTpeccaMu M pUCKaMHU

I[1K 2.3 YyacTBOBaTh B aHaIn3e
npoiecca u pE3YyIBTATOB
JEeSITEILHOCTH TIOAPa3/ICIICHUS.

- YMEHHE aHAJU3UPOBATh
MPOIIECCHI U PE3YyJIbTATHI
JEATEeIIbHOCTH MOJIpa3/IeJICHHUS;
- pacuer nokasareliei,
XapaKTePU3YyIOIIUX

3 PEKTUBHOCTD OPraHU3AINHT




OCHOBHOTO U
BCIIOMOTaTEILHOTO
000py1I0BaHUS;

- YMEHHE MMPOBOIUTH
JTUATHOCTHKY TPYAOBOM
MOTHBAIMH U (POPMYIUPOBATH
HabOp METOJI0B
CTUMYJIMPOBAHUS TIEPCOHATIA

IIK 3.1 YuacTBOBaThH B
peanu3aluy TEXHOJIOTHYECKOTrO
MpoI1iecca Mo U3rOTOBICHUIO
neTaje.

-OIpe/IeJICHNE COOTBETCTBUS
o0opynoBaHUs,
MPUCIIOCOOJICHH, PEXYLIErO U
U3MEPUTENLHOTO HHCTPYMEHTA
TpeOOBAHUSAM TEXHOJIOTUYECKON
JIOKyMEHTAIUH;

- IEMOHCTpAIHs TPOOHOM
00paboTKH JIeTalu;
-JIEeMOHCTpaIus
KOPPEKTUPOBAHMUS
YIPaBISAIOMIEN TPOTPAMMBIL;

- IEMOHCTpAIHS YIIPaBICHUS
TEXHOJIOTHIECKUM
obopynoBanueM (B 1.4. ¢ UI1Y);
- ONPEICIIEHNE HEUCTIPABHOCTEN
TEXHOJIOTHYECKOTO
o0opy10BaHMS;

- ONpEAEIICHNE HAPYLLICHUN
CBSI3aHHBIX C HACTPOUKOU
obopytoBaHMs,
MIPUCITOCOOJICHUH, PEKYIIIETO
WHCTPYMEHTA,

- pacyeT HOPM BpEMEHH,
aHaIU3UpPOBaTh YPPEKTUBHOCTD
UCIIOJIb30BaHUs paboyero
BpEMEHU

[1IK 3.2 IIpoBoauTh KOHTPOJIb
COOTBETCTBHS KaueCTBa JACTalICh
TpeOOBAHUAM TEXHUICCKOM
JIOKyMEHTAITUH.

- yMEHUE
HECOOTBETCTBHE
T€OMETPUUECKUX  TapaMeTpoB
TPEOOBAHUSAM TEXHOJIOTHYECKOM
JIOKyMEHTAITNH;

- YMEHHE BBIOMPATH CPEACTBA
U3MEPEHUSI U KOHTPOJIS,;

- YMEHHUE ONPEIETSATh TOJHOCTh
pa3mepoB, GopM, pacro0oKEHUs

ONPEAEIATh
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Y LIEPOXOBATOCTU MMOBEPXHOCTEN
JIeTajen ,Ip. MoKa3aTeseu;

- YMEHHUE aHAJU3UPOBATh
MIPUYMHBI Opaka, pa3aeisaTh Opak
Ha HUCIIPaBUMBIN U
HEUCIIPABUMBIN

Tabnuma 3- [TokazaTtenu oneHkn cHOPMUPOBAHHOCTH 3HAHUH U

YMEHUU

OcBoeHHbIE YMEHUsl, YCBOCHHBIC 3HAHUSA

IToxka3aTenu oLeHKH

pe3yJibTaTOB
Ymenua:
V1 Pacnio3HaBath u JlabopatopHasi paborTa,
KJ1accu(uIpoBaTh pakTU4Yeckas padboThI

KOHCTPYKIIMOHHBIE U CHIPHEBBIC
MaTepUaJIbl IO BHEITHEMY BH]Y,
ITPOUCXOKICHUIO, CBOMCTBAM.

Y2 Onpenensite BUABI
KOHCTPYKIITMOHHBIX MaTEPUAJIOB.

CamocrositenbHass paboTa

V3 Beibupath MaTepuaibl 1Jis
KOHCTPYKLIMH I10 UX Ha3HAYCHUIO U
YCJIOBHSIM SKCIUTyaTalUU.

[IpakTuueckas paborta

V4 IIpoBoaAUTH UCCIEAOBAHUS U
VCTBITAHWS] MATEPUAJIOB.

JlabopaTopHbie pabOTHI

V5 PaccuuTteiBaTh U Ha3HAYATh
ONTUMAaJIbHbBIE PEXXUMBI PE3aHUS.

CamocrosiTenbHast paboTa

3nanus:

3.1 3akOHOMEpPHOCTEN MPOLIECCOB
KPUCTALIU3AIUN B CTPYKTYpPa
o0pa30BaHMsI METAJUIOB U CILIABOB,
OCHOBBI UX TE€PMOOOPaOOTKH,
CIIOCOOOB 3aITUTHI METAJUIOB OT
KOPPO3HH.

JlabopaTopHbie paboTHI,
caMocCTosTelIbHas paboTa

3.2 Knaccudukanuu u cnoco0oB
MOJTYYCHUS KOMITO3UITHOHHBIX
MaTepPHAJIOB.

CamocrosiTenbHas paboTa

3.3 [IpuHIMIOB BIOOpA KOHCTPYKIIMOHHBIX
MaTepHaIoB JUIsl IPUMEHEHHUS B
IIPOU3BOJCTBE.

CamocrosiTenbHas paboTa

3.4 CTpoeHus ¥ CBOMCTB METAJIJIOB, METO/I0B

JlabopaTopHbie pabOTHI
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WX UCCIIeTIOBAHUSI.

3.5 Knaccudukanuu matepuaion, MmetauioB | [Ipaktudeckas pabota,

Y CIJIABOB, X 00JaCTH MPUMECHCHUSI. camMoCTOsITeNIbHAs paboTa
3.6 MeTonuku pacuera U Ha3HaYEHUs CamocrosiTenbHast paboTa
PEKUMOB pE3aHUS IS Pa3TUIHBIX BUOB

pabor.

3 OueHka ocBOeHMsI Y4eOHOM TUCIUNINHBI

3.1 ®opmbl U MeTObI OLIEHUBAHUS

HPGI[MCTOM OLCHKHN OCBOCHHA AHMCHHUIIIIMHBI ((MaTepI/IaJIOBe,Z[CHI/Ie» SABJIIIOTCA
YMCHHUA, 3HAHUA, IIPCAYCMOTPCHHBIC ®dI'OC mno AUCHUILIMHC, HAIIPABJICHHBIC Ha
(bOpMI/IpOBaHI/IC O6IHI/IX KOMHGTGHHI/Iﬁ U CIIOCOOHOCTH IIPpUMCHATL HUX B
HpaKTHqCCKOﬁ ACATCIIBHOCTHU U HOBCGI[HCBHOﬁ KHN3HU.

Tabnuua 4- Pexomenayembie (hOpMbI U METOABI KOHTPOJIS

@opMbI M METOAbI KOHTPOJISI ¥ OLIEHKH Pe3yJIbTATOB 00y4eHus!

1. Untepniperanusi  pe3yJabTaTOB  HAOMIOJEHUMNA  3a  JI€ATEIbHOCTBIO
00y4aroIerocs B mporecce 0CBOCHUsI 00pa3oBaTEIbHON MTPOTPAMMBI.

2. CtapToBasi JMarHOCTUKAa TIOJTOTOBKM OOYyYaIOUIUXCS 10 H3YYCHHBIM
aucuuIuinHaM - «MaTtepualioBeileHue» W JIp.; BBIABICHHE MOTHBALMU K
U3YYEHUIO0 HOBOTO MaTepHala.

3. Texymuii KOHTPOJIb B popMe:

- YCTHOT'O OTBETA;
- 3aIIUTHI Ta0OPATOPHBIX U MIPAKTUYECKOM padoT;
- TECTUPOBAHUS;
- IOMAaIIHe padoThI;
- OT4eTa MO TMPOJICTAHHOW BHEAYIUTOPHOM CaMOCTOSTENBHOU padoTe
COMJIACHO  MHCTPYKUMHU  (NIpEeICTaBICHHE OT4YEeTa, HHPOPMAIIMOHHOE
COOOIIIEHHE, OTBETHI Ha BOIIPOCHI).
4. Urorosas arrectanus B popme dK3aMeHa.

[Ipu ouleHMBaHUM HCIONB3YETCS S-TH OalbHas CUCTEMA.

Kputepun omeHkun paznudabix (HOpM  KOHTPOJS PE3yIbTAaTOB OOy4YeHUS
OTpaXeHbI B TA0IHIIE 4.
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KOHTPOJII U KPUTCPHUHU OLICHKH

Ta6nuna 5-Tunsl (BUABI) 3a1aHUI 111 TEKYIIETO, PyOeKHOTO

Ne | Tun (Buj) IIpoBepsiemble 3HAHUS U YMEHUSA Kpurepun
11 3aJaHus OIlCHKH
/
I
1 2 3 4
1 | Tecrsl, 3HaHuEe 3aKOHOMEpHOcTel mpoueccoB | TecTsl:
YCTHBIE KPUCTAITM3aUU U CTPyKTypooOpazoBanus | <<5>>-100...90%
OTBETHI METaJIOB 17§ CILTaBOB, OCHOBBI | TIPABMJIBHBIX
TepMOOOPaOOTKH, CIIOCOOBI 3aIUTHI | OTBETOB,
METAJIJIOB OT KOpPpO3UH; 3HaHHe | <<4>>-89...70%
KJaccu(UKauu ~ CIOCOOOB  MOJYYEHHUS | MPABUIIbHBIX
KOMITO3UIIMOHHBIX MAaTE€PUAJIOB; OTBETOB,
CTPOEHHUE U CBOMCTBA METAJUIOB, METOABI UX | <<3>>-79...70%
UCCJIeIOBAHNUS; KJIaCCU(PUKAIUIO | TPABUIIBHBIX
MaTepHaJioB, METAJIOB U CIUIABOB, WX | OTBETOB,
00JICTh MPUMEHEHUSI, PUHIIUIBI BRIOOPA. <<2>>-69% u meHee
MPaBUJIHLHBIX OTBETOB
YcTHBIE OTBETHI Ha
BOIMIPOCHl  JIOJIKHBI
COOTBETCTBOBATH
tpedoBanusiMm ['OCT
2 | JlabopaTopHbIe YMeHue pacno3HaBaTh U Brinonxenue
paboThI KJ1acCU(UIIMPOBATH CHIPbEBBIC MATEPUAIBI | pAOOTHI
[0 BHELIHEMY BUAY , TPOUCXOKICHUIO, (me wmenue 80%)-
CBOMCTBaM ;0NPENEISATh BUJIBI MOJIOKHUTEIIbHAS
KOHCTPYKITMOHHBIX MaTEPUAJIOB ;ITPOBOJIUTH | OIIEHKA
UCCJICIOBAHUS U UCTIBITAHUSI MAaTEPUAJIOB;
YMEHHUE CAMOCTOSITEIIEHO BBITIONHSATH
3amaHust 1 0OPMIIATH UX B COOTBETCTBHH C
I'OCT, chopMupoBaHHOCTH OOLITUX
KOMIIETEHIIHH.
3 | [Ipaktuueckas YMeHue BbIOUpaTh MaTepuanbl IS Brinonnenue
pabota KOHCTPYKLMI MO UX HA3HAYEHUIO U Pabotsr
YCJHOBUSIM 3KCIUTyaTalluu , yMEHUE (ne menue 80%)-
CaMOCTOSITEIILHO BBITIONHATD 3a/IaHUE U MOJIOKUTETbHAS
odopmisTe B cooTBercTBUU ¢ 'OCT OlICHKA

c(hOpMHUPOBAHHOCTH OOITUX KOMITCTCHITUH.
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CaMOoCTOATENH
Has paboTa

3HaHWE TEXHOJIOTHYECKOTr0 000py10BaHUS B
COOTBETCTBHUU C MPOUIECHHON TEMOH

CamocrosiTenbHas
paborTa:
«5» — aKKypaTHO U
MpaBUIBHO
BBITIOJTHCHHAS
pabora;
«4» — pabota
BBITIOJTHEHA C
HE3HAYUTEITLHBIMU
MOTPEITHOCTSIMHU;
«3» — pabota
BBITIOJIHEHA C
OImMOKaMHu,
HEaKKypaTHO U MOCIe
CpOKa;
«2» — pabora He
BBHITIOJIHEHA U HE
C/IaHa To
HEYBAXUTEIbHOU
MIPUYHHE.

[IpoBepka
KOHCIICKTOB,
pedepaTtos,
JIOKJIa/I0B

YMeHue OpueHTUPOBATHCS B
UH(POPMAIIMOHHOM TPOCTPAHCTRBE,
COCTaBJIATh KOHCIIEKT. 3HAHHUE TIPABUJI
odopmieHus: pedepaToB, TBOPUECKUX
pabor.

CootBercTBHE
collepKaHusl padoThI,
3asIBJICHHOM TEeME,
MpaBUIaM
oopmieHus: pabOTHI.
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Tadoanna 6-KoHTPOJIb U OLIEeHKA 0CBOCHUS Y4eOHOH NMCHUIIMHBI 10 TeMaM (pa3aejiam)

JieMeHT y4eOHOoM

®opMbI M METOAbI KOHTPOJIS

AU CIUIINHBI Texymui KOHTPOJIb PyOexxHbIi KOHTPOIB IIpomexxyTouHas arrecranus
®opMa KOHTPOJIA IIposepsiembie ®opma | [Iposepsiem ®opmMma [Iposepsiembie
OK,IIK,V, 3 KOHTPOJISL | bI€ KOHTPOJIA OK,IIKVY .3
OK, IIK, V,
3
1 2 3 4 ) 6 7
CraproBas OK1,0K3
JIUarHoCTHKA
IOJTOTOBKU
00yJaronmxcs

Paznen 1 3akonomepHo

CTH MPOLECCOB KPUCTAIM3AUMHN U CTPYKTYPOOOPA30BAHUS METAJJIOB U CIJIABOB

Tema 1.1 ATOMHO-KpHUCTAJUIMYECKOE YcTHBI onpoc OK1,0K2,0K3,
CTPOEHUE METAIJIOB OK5,0K7,0KS8,
31
Tema 1.2 Kpuctamnmuzanus MeTaioB YcTHBIH ompoc. OK1,0K2,0K3,
TectupoBanue OK38,31

Pasznen 2 CTtpoeHue M CBOMCTBA METAIOB, METOAbI MX MCCJIET0BAHUSA

Tema 2.1 OcHOBHBIEC CBOMCTBA METAJIJIOB YcTHBIM onpoc OK1,0K2,0K3,
OKS5, 34

Tema 2.2 Metonas! HUCCIIeI0BaHUS YcTHBIH ompoc. OK1,0K2,0K3,

CTPYKTYPHI METAJIOB U CIJIABOB Jlaboparopnas pabora | OK4,0KS5,0K6,
0KS8,34,Y4

Tema 2.3 Mexanuueckue UCIBITAHUS U YceTHbIM ompoc. OK1,0K2,0K3,

MeXaHW4YeCKne cBoWcTBa MeTamwioB U | Jlaboparopnsie paboter | OK4,0K5,0K6,,

CILIaBOB 0KS§,34,Y4

Pa3nes 3 OCHOBBI TEOPHH CILIABOB

Tema 3.1 OOwiue cBeAEHMS O CIIaBax

YcTHBIN onpoc

| OK1,0K2,0K3,

15



OK4,0KS5,

31,34
Tema 3.2 CraBsl kemnes3a ¢ yriaepoaomM YcTHBII ompoc. OK1,0K2,0K3,
TecrT. OK4,0K5,0K7,
JlabGoparopHast pabota OK8
V4,31,34,I1K1.1
I1K1.3
Pa3nesa 4 OcHOBBI TepM00OPA0OTKH
Tema 4.1 OcHOBBI TeOpUHU TEPMOOOPAOOTKH YcTHBIH ompoc OK1,0K2,0K3,
CIIJIaBOB OK4,0K5,31,
Tema 4.2 Bums! TepM0o00OpadbOTKH CTATN YcTHBIN ompoc. OK1,0K2,0K3,
Tecr. OK4,0KS5,0Kaé,
JlaGoparopHsie pabOTHI OKS8,0K9,
,31,IK1.1,1.3
Pa3znen 5 Koppo3usi u cnoco0bl 321U THI OT Hee
Tema 5.1 Knaccuduxarust Koppo3uu YcTHBI ompoc OK1,0K2,0K3,
OK4,0K5,0K6,
OK8,31, I1K1.1

Pa3nes 6 Knaccupukanus MmarepuajioB ,MeTa/UIOB U €

TJIABOB ,00J1

aACTb MX NIPUMCHCHUSA

Tema 6.1 Knaccudukanus MaTepuanoB u YeTHBIH ompoc. OK1, OK2,
METaJIJIOB. JlaGoparopnas pabora OK3, OK4,
Tema 6.2 Cramm OKS5,0K6, OK7,
OKS8,0K9, V1,
¥2,35,11K3.2
Tema 6.3 UyryHsl YcTHBIH ompoc. OK1, OK2,
Tecr. OK3, OK4,
JlaGopaTtopHas pabota OKS5, OKG6,
OK7, OK8, VI,
V¥2,35,
I1K1.2,I1K3,2
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Tema 6.4 1{BeTHBIC METAIIIBI M CIIJIABBI

YerHbiii ompoc.

OK1,0K2,0K3,

Tect OK4,0K5,0K6

OK7,0K8,¥1,

V2,35, 11K1.2
Tema 6.5 Knmaccubukarus u criocoObl Tect OK1,0K2,0K3,
MOJTyYeHHs] KOMITO3UITMOHHBIX MaTePHAJIOB OKS5, 32
Tema 6.6 [Ipunnume BEIOOpa [IpakTuueckas padora | OK1,0K2,0K3,
KOHCTPYKITMOHHBIX MaT€pUAJIOB B OK4,0K5,0K6,
MTPOU3BOICTBE OK8,¥3,32

Pazgen 7 TexHnosiorusi MeTaJ1JioB

Tema 7.1 TexHomorust MeTaaioB YcTHBIM omnpoc. OK1,0K2,0K3,

OK4,0KS5,35,

I1IK1.2

IIpoMesKyTOYHBIN KOHTPOJIbL

DK3aMeH

OK1-OK9
Y1-¥4
31-35

[IK1.1-1.3.

I1K3.2
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3.2 TunoBble 3a1aHus AJsl OLEHKH OCBOCHUS Y4eOHOH TUCIUNIMHBI

3.2.1 CrapToBasi AMAarHOCTHKA MOATOTOBKH 00Yy4aroIuXcsi

1. Kakne XuMHu4ecKHe 2JIEMEHTHI OTHOCSITCS K MeTa/laM U HeMeTauiaM?
2. Kakue mMeTaipl OTHOCITCS K JISTKUM U TSKEIIBIM?

3. Kakue cBoiicTBa OTHOCATCS K (Pu3nuecKuM?

4. Yo Takoe MIOTHOCTh BEIIECTBA U KaK OHA ONpeneseTcs?
5. Kakue cBoHcTBa OTHOCATCS K XUMHUUECKAM?

6. UTo Takoe npouecc OKUCIEHHUS U B UYEM €r0 CYIIHOCTbh?

3.2.2 TlepeyeHnb 3a1aHMii 1JIA OLIEHKH OCBOEHUSI Y4eOHOM TUCIUILINHBI
OI1.04. MaTtepuaJioBegeHue

Ta6mumna 7 - [lepeuens 3ananuii B OI1.04. MarepuaioBeieHIe

NeNe 3aganuit

IIpoBepsiemble
pe3yJabTaThbl 00yYeHust
I10,Y u3)

Tun 3aganus

Bo3Mmo:xkHOCTH
HCIO0JIL30BAHNSA

Paznen 1 33KOHOMepHOCTI/I MPOIECCOB KPUCTALJIM3AUH U CprKTypOOﬁpaSOBaHHﬂ METAJJMJIOB H

CIJIABOB
Y01...YO 4 31 - YCmHbILL ONPOC - meKyuut
KOHMPOTb,
T1 - mecmupoearue
Pa3znen 2 CTpoeHue U CBOIICTBA METAJLJIOB, METOABI MX MCCIET0BAHUS
JIP Nel...JIP Ne3 34 - nabopamopHuie | - meKyuul
3auaAmus; KOHMPOTb;
Y05..Y09 v4
- yCmHull Onpoc
Pa3nest 3 OCHOBBI TEOPUH M CILIABOB
JIP Neq4 31; 34 -1abopamopHoe - mexywul
3anamue; KOHmMpOTb
¥010...Y012 Y4
- YCmHbI ONpoc;
T2

- mecmupoeanue

Paznen 4 OcHOBBI TEPMO0OOPAGOTKHU
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NeNe zamanumii IIpoBepsiemble Tun 3aganus Bo3Mo:kHOCTH
pe3yJabTaThbl 00y4eHus HCIOJIb30BAHUS
I10,¥Y u3)
JIP NeS...JIP Ne7 31 - nabopamopHule | - mexywuil
3aHaAmMuUsL; KOHMPOIb
Y0 13...YO 16
- yCmHulll Onpoc;
T3
- mecmupogaHue
Pa3znen 5 Koppo3ust 4 cioco0bl 3alIIUTHI OT Heé
YO 17 31 - YCmHbILL ONpoc - mexywul
KOHMPONb
Paznen 6 Knaccudpukanuss MaTepuasioB, METAJLIOB U CILUIABOB, 00J1aCTh UX MPUMEHEHU s
JIP Ne8; JIP Ne9 32; 35 - nabopamopHvle | - mexywuil
3aHAMUSL; KOHmMpOTb
P Nel VI1...V3
- npakmuyecxkoe
YO0 18...YO 23 sanamue;
T4...T6 - yCmHulll Onpoc;
- mecmupogaHnue
Pasznen 7 Texnosorus MeranjioB
YO 24 35 - yCmHbll Onpoc - mexywuil
KOHMPOTb
HTOroBblii KOHTPOJIb Pe3yJbTATOB 00y4YeHUS
JK3aMeH 31...35 - YCIHbIL ONPOC - HPOMEICYMOUHDIL
V1..¥V3 KOHMPOTb
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3.2.3 Bonipocsl yeTHOro onpoca no gucuumianne OI1.04 MarepuanoBenenne

Y01

1 Kpucramnnueckue u amopdHbI€ Tea, UX OTINYUTEIbHbIC TPU3HAKH.
2 Knaccudukanusi MaTepranos.

3 ATOMHO-KPHUCTAJUIMYECKUE CTPOECHNE METAILIOB.

Y02

1 PeasibHOE CTpOEHKE METAJUIMUECKUX KPUCTAIIIOB.
2 AHM30TpONHUS KPUCTAIIOB.

3 AmtoTponus KpUCTaIjIoB.

Y03

1 CYHIHOCTB U TCPMOANHAMHNYICCKHC YCIIOBHA KPpUCTAJIJIN3AllUN.
2 KpI/IBaH OXJIAKACHUA IIPHU KPUCTAJIIN3allK MCTAJIJIOB.

3 O6p&30BaHI/Ie HCHTPOB KPHUCTAJNIN3alIUH U POCT KPHUCTAJLJIIOB.

Y04

1 Ctpoenune MeTajuIM4ecKOro CIUTKA.

2 JlenapuTHas KpUCTAIIIU3ALMS.

3 JIukBaiusi, €€ BIMSHHE Ha CBOMCTBA CILIAaBOB.

Y05

1 duznyeckre U XUMUYECKHE CBOMCTBA METAJIOB.

2 MexaHU4ecKHe CBOMCTBA METAJIOB.

3 TexHoIOrM4YeCcKrue CBOMCTBA METAJIJIOB.

4 JIuteiHple U DKCILTyaTalMOHHBIE CBOMCTBA METAJUIOB.

Y06

1 OcHOBHBIE METO/IbI AHATN3A MATEPHUAIIOB.

2 MukpoaHanu3 1 00J1acTh €ro IPUMEHEHUS.

3 U3ydenue cTpyKTypbl Ha U3JI0Max MeTalla.

4 MakpoaHanu3 HngoBs.

Y07

1 MuKpOCKONTMYECKHI aHalIu3 U 00J1aCTh €ro MPUMEHEHUS .
2 VzroroBneHue MUKpPOILIU(DOB.
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3 MUKpOCKONIUYECKUH aHAIN3 MUKPOILIU(OB.
4 YcTpoiicTBO U paboTa MEeTauIorpapuueckoro MUKpOCKONA.
5 YerpoiicTBo 1 paboTa 3JIEeKTPOHHOTO MUKPOCKOTIA.

Y08

1 TlonaTHE yOpyTroi U MIACTHYECKOMN nedopmaruu.

2 OCHOBHBIE METO/bI UCIIBITAHUS MEXAHUYECKUX CBOWCTB METAJIJIOB.
3 HcnplTaHne METAJIIOB HA PACTSKEHHUE.

Y09

| McnplTaHne MeTauIoB Ha TBEPAOCTh METOAOM bpuHess.
2 WcnipiTaHne METAJJIOB HA TBEPJOCTh METOAO0M PokBeIuia.
3 HcnpiTanue Ha MUKPOTBEPAOCTbD.

4 cnipITaHne HA yCTaJIOCTb.

V10

1 TlonsThe o crutaBe, KOMIIOHEHTE, (ha3e U CHCTEME.

2 Kunakue u TBepJble pacTBOPbl. PACTBOPUMOCTH B TBEPJIOM COCTOSIHUU.
3 XUMHYECKHE COSAMHEHHUS Y MEXaHUUYCCKUE CMECH.

4 JlnarpaMmbl COCTOSIHHS IBOMHBIX CILIABOB.

V11

1 XKene3o u ero CoeAMHEHUS C YTIIEPOJIOM.

2 IlocTtpoeHne auarpaMMbl COCTOSTHUS JKEJI€30-1IEMEHTHT.
3 AHanu3 auarpaMMbl COCTOSTHUS KEJ1€30-1IEMEHTHT.

4 KpuBasi OXJIaXKJICHUS U UX MIOCTPOCHHUE.

V12
1 3aBUCUMOCTD CBOMCTB KEJIE30-YTIAEPOAUCTHIX CILIABOB OT COAEPKAHUS YIIepoa.

2 3aBUCHUMOCTb CBOMCTB KE€JI€30-YIIIEPOJUCTHIX CIUIABOB OT COJIEPKAHUS IPUMECEN.

V13

1 TIpeBpamieHue B CTanu Mpu HarpeBe.

2 IIpeBpalnieHue B CTaJIM MPU OXJIAKICHUH (pacriaj ayCTCHUTA).
3 IlepiuTHOE MpEBpALLICHUE.

4 MapTeHCUTHOE ITPEBPALLICHHUE.

5 beltnuTHOE MpeBpanieHue.

6 IIpeBpanieHue ayCTeHUTa IpU HENPEPHIBHOM OXJIAKICHUU.
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V14

1 TTouaTue TepMudeckoit 00pabOTKH, €e OCHOBHBIEC BU/IBI.
2 Ilonsrtue 06 orxure. OTKUT TIEPBOTO POJA.

3 OTur BTOPOTO POJa, €ro pa3sHOBUAHOCTH.

4 Hopmanu3zanus U ee IpuMEHEHHUE.

V15

1 TlonsTue o 3akanke. TeMmnepaTypa 3aKajku U BpeMs Harpena.
2 OxnaxJaeHue Ipu 3aKaJike.

3 IlpokanmBaeMOCTh CTaJIH.

4 CriocoOBI 3aKaIKH.

5 OTnyck cTanu U ero NpuMeHEHHE.

V16

1 Tepmomexanudeckast o0OpabOTKa CTaIH.

2 JledekTsl TEpMHUUECKON 00pabOTKU CTAJIH.
3 IloBepXHOCTHAs 3aKajKa.

Y17

1 Koppo3us u ee kinaccudukanus.
2 XuMHueckas KOppo3usl.

3 DaexkTpoxuMuyecKkasi Koppo3us.
4 MeToabl 3alIUThHI OT KOPPO3UHU.

Y17

1 Knaccudukaiys MeTaaioB U UX OCHOBHBIE CBOMCTBA.

2 Knaccudukanus craneu.

3 YraepoaucTsie CTau.

4 JlerupoBaHHble cTaIU. BiusiHUE NTErupyronmx 3JIEMEHTOB HA CBOMCTBO CTAJIH.

V18
I MHCTpyMEHTANBHBIE CTAU U UX IPUMEHEHHE.
2 HCTpyMEHTAJIbHBIE CIIEYEHHBIE CILIABBI.



Y19

1 XKapocToiikue u kaponpoyHbIe CTAIN U CILIABHI.
2 Kopp031MOHHO-CTOMKHE CTaJIH.

3 MarHuTHbI€ CTaJId U CIUIaBBI.

Y20

1 Knaccudukanus 4yryHoB.

2 CTpyKTypa U CBOMCTBO UyT'YHOB.
3 Cepbl€ UyT'yHBI.

4 BBICOKOIIPOYHBIE YYTYHBI.

5 KoBku€ 4yryHBbI.

V21

1 Menp u ee CBOMCTBA, IPUMEHEHUS.

2 BpOH3bI U UX IPUMEHEHHUE.

3 JlaTyHu ¥ UX IPUMEHEHHUE.

4 AmomuHUEBBIC eOopMHUpYyEMBIE CIIJIABHI.
5 JIutelHble aJlIOMUHHUEBBIC CILIABHI.

V22

1 TuTan u cIIaBBI HA OCHOBE THUTAHA.

2 Marsuii ¥ cIuiaBbel HAa OCHOBE MarHUsl.
3 AHTHU(QPUKITMOHHBIC CIIJIABHI.

Vy23
1 ITonydeHue 3aroTOBOK METOJOM JIUTHSI.

2 Iony4yeHue 3aroTOBOK 00pabOTKOM METaJIOB 1aBJICHUEM.

3 CBapka u ee IPUMEHEHHUE.
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3.2.4 TecToBbBI€C 32JaHUA 110 TEMAM JUCIHHUILINHBI
OI1.04.MartepuaJjioBegeHue

TecrupoBanmue 1

Tema: <<Kpucramm3sauus MeTaaioB>>

BriOepere npaBuIbHBIN OTBET

1. Ha3BaTh Tum KpuCTaNIMYECKON pelIeTKH KyOuueckas metayia (cMm.puc. 1)
a) 00BEMHO IIEHTPUPOBaHHAS

0) rpaHelleHTpUPOBaHHAs KyOn4ecKas

B) T€KCaroHaJibHas IJIOTHOYIAaKOBAHHAS

2. Kakoll ieeKT KpUCTaJUIMYe€CKOU PEIIETKH SBIISECTCA TOUEUHbBIM?

a) rpaHuIla 3epeH

0) nuciokarus

B) BaKaHCUU

3. HeoanHakoBOCTh CBOMCTB MeTalla B Pa3HbIX KPUCTAIIOTPAUUECKUX HAPABICHUSIX
Ha3bIBaeTCH ...

a) aJUTOTPOIIHS;

0) aHU30TPOTIHS;

B) MOJIUMOP(U3M;

4. Kak Ha3bIBaeTCs Mepexo/i MeTajljia U3 TBEPAOTO COCTOSIHUS B )KUIKOE?

a) peKpUCTAUTU3ALINS;

0) nmaBleHUE;

B) KpHUCTaJUIU3a11S;

5. Bozmoxna nu 100-niporieHTHass KOHIEHTpaLUs pacTBOPIEMOro KOMIIOHEHTA B
peleTke
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pactBOpUTENA?
a) Bo3aMokHa B cucTeMe HEOTpaHMYEHHBIX TBEPJIbIX PACTBOPOB.
0) Het.B) Bo3mMokHa B cucTeMe MEXaHUYECKUX CMECEH.
Kurou k Tecry.
Ne Borpoca. [IpaBuiibHBIN BapUaHT OTBETA.
la; 2B; 30;4B; S5a.
TecTtupoBanue 2
Tema:<<Jluarpamma coctosuus Fe-F3C>>
BriGepere npaBUIIbHBII OTBET
1. Kakoe KoJIM4eCTBO yIriiepoia COACPKUTCSA B JOIBTEKTOUHBIX CTAIAX?
a) ot 0,8% 10 2,14%
0) ot 0,02% 1o 2,14%
B) ot 0,02% 1o 0,8%

2. Kakast TuHUS Ha TUarpaMMe <GKeIe30-1IEMEHTUT» COOTBETCTBYET BbIJEICHUIO
[IEPBUYHOIO

IeMeHTHTA ?

a) muaus CD

0) muaus SE

B) nmuHus PQ

3. Kakoe npeBparieHue npoucxoauT B Touke C Ha AuarpaMme <OKeIe30 — IEMEHTUT ?
a) DBTEKTOUJIHOE

0) 9BTEKTHUUECKOE

B) nojauMopdHoe

4. B xakux KOOpJAMHATAX CTPOST AUArpaMMbl (a30BOTO paBHOBECHS?

a) KOHLIEHTpALHs — BpeMs
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0) TemmnepaTypa — BpeMs
B) TEMIIEpaTypa - KOHLIEHTpaIus
5. Kakast u3 CTpyKTYpHBIX COCTaBIISIONIMX JKEJI€30yTIIEPOJIUCTHIX CIJIABOB 00J1a1aeT
HanOOJIbIIEH TBEPIOCTHIO?
a) ayCTCHMUT.
0) IEMCHTHUT.
B) (beppHur.
Kirou k Tecry.
Ne Bompoca. [IpaBuiIbHBIN BapHAHT OTBETA.

IB; 2a;306;4B8;560.

.TecrupoBanue 3
Tema: <<TepMuueckas 1 XMUMUKO-TepMUUecKass o0pabOTKa cTamm>>
Bri6epute o1H MpaBUIIbHBINA OTBET

1. Kak Ha3bIBaeTCsl CKIIOHHOCTD (MJIM OTCYTCTBHE TaKOBOI) ayCTEHUTHOTO 3€pHA K
pocty?

a) OTIYCKHasl XPYNKOCTb;

0) HacneACTBEHHAs WM MPUPOIHAS 3EPHUCTOCTh

B) ayCTEHM3aLUs

2. Kakoii BUJ XMUMHKO-TEPMHUUECKONU 00paOOTKU HA3bIBAIOT HUTPOIIEMEHTAIUEH ?
a) ra30BOE IIMAaHUPOBAHUE

0) )KUJKOCTHOE IIMAHUPOBAHNE

B) ra3oBasi IIEMEHTAIUs

3. Kakue crinaBel cuctembl A-B MOryT ObITh 3aKaieHbI?

a) JIT0OOM cruIaB.
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0) crutaBsl, Jexaniue Mexay E u b.

B) HM OJIMH U3 CILJIaBOB.

I') CIUIaBBl, JIexKamue Mexay a u E.

4. Kakyro CKOpOCTb OXJIQKJI€HHU [IPU 3aKAJIKE HA3bIBAIOT KPUTHUECKOM?

a) MaKCUMAaJIbHYIO CKOPOCTh OXJIQXKJICHUS, TIPYU KOTOPOM eIIle MPOTEeKaeT pacia,y
ayCTCHHTA

Ha CTPYKTYPBI IEPIUTHOTO THUIIA.

0) MUHIMAJIBHYIO CKOPOCTh OXJIKICHUS, HEOOXOANMYIO JIJISl TTOTYICHUS
MapTEHCUTHOMN

CTPYKTYpBHI.

B) MUHUMAJIbBHYIO CKOPOCTBh OXJIAXKACHHA, HGO6XOI[I/IMYIO JJIsA (bHKC&IJ;I/II/I aYCTeHHTHOﬁ

CTPYKTYpBHI.

I') MUHUMAJIbHYIO CKOPOCTh OXJIXKACHUSI, HEOOXOIUMYIO JUUIS 3aKaJIKU U3JENHS 10
BCEMY

CEUYCHHIO.
5. Yrto o3HayaeTr Touka Ac3 ?

a) TeMrepaTypy KpUTUUE€CKOM TOUKH, BBIIIIE KOTOPOW MPU HEPABHOBECHOM HarpeBe
JIO3BTEKTOMJIHBIC CTAJI MTPHOOPETAIOT ayCTEHUTHYIO CTPYKTYPY.

0) TemMmIepaTypHYyIO TOUKY Hauajia IpeBpalieHus ayCTCHUTa B MAPTCHCHT.

B) TEMIIEpaTypy KPUTHUECKOW TOUKHM MEepexoa MepanuTa B ayCTCHUT MPU
HEPABHOBECHOM

Harpese.
Kirou k Tecry.

Ne Bonpoca. [IpaBuibHbBIN BapuaHT OTBETA.

16;2a;3B;40; 5a.
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TecTtupoBanue 4

Tema: <<UyryHbr>>

BriOepere npaBuIbHBIN OTBET

1. Bnusinue ¢pocdopa Ha nuTeliHbIE CBOMCTBA UyTyHA.

a) yXyaAlIaeT

0) yiydmraer

B) HE MCHSET

2. Ykaxwure, kakoBa (hopma rpadura B cepoMm uyryHe?

a) XJIObEBUHAS

0) 1mapoBUIHAS

B) IJITACTUHYATAS

') B CEpOM UyryHe rpadura HET

3. Kakoit uyryH Ha3biBaeTcst OeabiM?

a) 4yTyH, B KOTOPOM BECh yTJIEPO]I UJIH YaCTh €ro COACPIKUTCS B BHJIE TpaduTa
0) 4yryH, B KOTOPOM BECH YTJIEPOJ HAXOAUTCS B XMMHUYECCKH CBSI3aHHOM COCTOSTHUHT
B) UyT'YH, B KOTOPOM METaJIMUeCcKasi OCHOBAa COCTOUT U3 depputa
T') YyTyH, B KOTOPOM Haps1y ¢ rpaduTOM COJAEPKUTCS JIeAeOypUT
4. Pacudposath mapky uyryna BY 35

5. Ykaxure, kakoBa opma rpadguta B KOBKOM UyryHe?

a) XJIONbEeBUHAS

0) mwapoBHIHAS

B) IJTACTUHYATAS

r) B koBKOM uyryHe rpadura HeT

Kirou k Tecry.
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Ne Bonpoca. [IpaBuibHBINM BapUaHT OTBETA.

1B; 2B; 36; 4 Bricokonpounslii uyryH. BpeMeHHOE CONMPOTUBIICHUE TIPH
pacTsHKEHUU

35 kr¢/mm.kB (360Mma) ; Sa.

TectupoBanue 5

Tema: <<IIBeTHbBIC METaJLJIbl U CIJIABHI>>
BriOepuTe oa1H NpaBUIIbHBINA OTBET

1. K xako¥ rpyIine MeTajuioB MPUHAIIEKUT MEJIb U €€ CIUIABBI?
a) K 6JIarOpoIHBIM METAJIIOM

0) K IIBETHBIM

B) K JIETKUM

I') K peIKO3eMEIbHbIM

2. Yro Takoe JaTyHb?

a) CIJIaB MEJIU C [TMHKOM

0) cruraB kene3a ¢ HUKeJIeM

B) CIUUIaB MEJH C OJIOBOM

I') CIJIaB AJTIOMHHMS C KPEMHUS

3. Kak Ha3bIBalOTCS CIJIaBbl MEJU C dJIEMEHTAMM (KpeMHUI, aIFOMUHUM, 0JI0BO,
oepwiuuii u 11p.)?

a) OpOH3BI

0) natyHu

B) UHBAPHI

r) 0a00UTHI

4. JItopaJIFlOMUHBI — 3TO. ..

a) CIUIaB XkeJje3a ¢ yriiepoaom
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0) cIJIaBbl AIIOMUHUS C MEBIO
B) CIUIaBbI AIFOMUHHUS C KPEMHUEM
I') CILJIaB aJJIOMUHUS C IUHKOM
5. CuyMuHBI — 370 ...
a) CIUIaB CBUHIIA C YIJIEPOIOM
0) cIuIaB aTIOMHHHUS C IIHHKOM
B) CIUIaBBI AIFOMUHHUS C KPEMHUEM
I') CIJIABBI AIIOMUHUS C MEBIO
Kirou k Tecry.
Ne Bompoca. [IpaBuiIbHBIN BApHAHT OTBETA.

la; 2a;3r;46; 5B.

TecTupoBanue 6

Tewma: [lonumepHbie MaTepualbl U IMIacTUYeCKue Maccbl. Hemetannuueckue
MaTrepuaibl

BHumaTenbHO npounTanTe 3aqaHue.

Bri6epuTe ouH NpaBUIIbHBIA OTBET.

Bawm nipennaraercst oTBETUTH Ha 15 BOIIPOCOB.

Bpewms BoinionHeHUs 3a0aHus — 45 MUHYT.

1. TepmomiacTUYHBIE TOTUMEDPBI UMEIOT CTPYKTYPY ...
a) JIMHEUHYIO;

0) cdeponuTHyIO;

B) GpUOPMISIPHYIO;

I') CeTYaTylo;
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2. TepMopeakTUBHBIC TTOJUMEPHI UMEIOT CTPYKTYPY. ..
a) pa3BETBICHHYIO;

0) nuHelHyo 4

B) C(hepOIIUTHYIO;

') IPOCTPAHCTBEHHYIO (CIIUTYIO)

3. HpOIIGCC CaMOIIPOU3BOJILHOI'O HeO6paTI/IMOFO W3MEHEHHUS CBOMCTB IIOJINMCpPA B
IMponecce €ro

XpaHEHMsI WM SKCIUTyaTallui Ha3bIBAETCH. . .
a) TeCTPYKIIUEH;

0) crapeHueM;

B) a0JsIIeit

4. K TepMmonactaM OTHOCSTCA. ..

a) MOJUIPOIUJIEH;

0) CTEKJIOTEKCTOIUT

B) TETMHAKC

B) SIIOKCUHAS CMOJIa

5. Jl14 3a1uUThI IIACTMACC OT CTAPEHUS B UX COCTAB BBOJST. ..

a) OBEPAUTEIb

0) HATIOJIHUTEIh

B) CTAOMIU3ATOP

r) macTuduKaTop

6. HanOonpiiyto TeniI0CTONKOCTh UMEIOT IJIACTMACCHI HA OCHOBE..
a) MOJINATUIICHA

0) ¢eHonpopmManbIETHIHBIX CMOJT

B) MMOJIMAMU/IOB
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') KPEMHUHOPraHMYEeCKUX MOJIUMEPOB

7. 7151 HOBBIIIEHUSI TPOYHOCTH U U3HOCOCTOMKOCTH B COCTAB PE3UH BBOJSIT. ..
a) CTaOMJIN3aTOPBI

0) HAIIOJIHUTEIIH

B) TIaCTU(DUKATOPHI

') pereHepar

8. YXylieHre CBOMCTB PE3UH MPHU HKCILTyaTallui U XpaHEHUHW Ha3bIBAETCH ...
a) Jperpajganuei

0) Koppo3zueit

B) J€CTPYKLIHEH

') CTapeHUuEM

9. HamonHuTeneM B TEKCTOJIUTE SIBIISETCA. . .

a) IpeBecHas MyKa

0) xsomyaToOyMa)xKHasi TKaHb

B) XJIOIKOBBIE OYECHI

r) Oymara

10. KoMmo3umoHHbIM Ha3bIBa€TCSl MaTepuall. ..

a) COCTOSIIIMM U3 PA3THMYHBIX MOJTUMEPOB

0) B cOCTaB KOTOPOT'O BXOJST Pa3IMYAIONINECs 110 CBOMCTBAM HEPACTBOPUMBIE JIPYT B
Jpyre KOMIOHECHTHI, pa3ICICHHBIE IPKO BRIPAKEHHOUN TpaHUIIeH

B) MaKpOMOJICKYJIBI KOTOPOT'O COCTOAT U3 HCOPIraHNYCCKUX JICMCHTOB, COUCTAOIINXCA
C

OpraHU4YCCKHMMHU paauKalIlaMH.

11. HemeTaminueckuM MpOBOJHUKOBBIM MaTEPUAIIOM SIBIISIETCSL. . .

a) rpadur
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0) xerne3o

B) KpEMHUI

) cepa

12. Haunbomnee 9acTo mpuUMEHSEMBIM KUIKUM AUJICKTPUKOM SBIISICTCS ...

a) TpaHCPOPMATOPHOE MACIIO

0) pacTUTEIHPHOE MAaCJIO

B) (hTOpOpraHnyecKas KuJIKoCcTh

') KPEMHHI OpraHnyeckas >KHJIKOCThb

13. Kakue BeniecTBa Ha3bIBAIOTCS MOJUMEPaMuU?

a) BEIIECTBA, MOJTYyYEHHBIC TOTUMEPHU3AIINEH HU3KOMOJICKYIIIPHBIX COCTMHCHUN

6) BBICOKOMOJICKYJIAPHBIC COCAMHCHNA, OCHOBHAS MOJICKYJIAPHAA OCIIb KOTOPBIX
COCTOMUT U3

aTOMOB YTJIepOJia.

B) BBICOKOMOJICKYJIAPHBIC COCINMHCHH, MOJICKYJIbI KOTOPBIX COCTOAT U3 0O0JIBIIOTO
qucia

MOHOMCPHBIX 3BCHBCB

14. Kakoii U3 HanmoJHUTENEH TIacTMace: CItoAsHas MyKa, acOECTOBbIE BOJIOKHA,
CTCKJISTHHBIC

HUTH SIBJISIETCS MOJMMEPHBIM MAaTEpHAIOM?

a) HY OJIMH U3 HAa3BaHHBIX HAIIOJIHUTEIEH HE SIBISETCS MOJIUMEPOM

0) acOecToBBIE BOJIOKHA U CIIOASHAS MyKa

B) BCE HA3BAHHBIC HAMIOJIHUTEIH - TTOJUMEPDI

15. Kakne maTepuanbl Ha3pIBaIOT MJIACTMACCAMMU?

a) MaTepualbl OPraHUYECKON U HEOPTAaHUYECKOM MPUPO/IbI, 00JIa1al0IIHNE BHICOKOH

IIIIACTUYHOCTBIO
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0) BBICOKOMOJIEKYJISIPHBIE CO€AMHEHNUSI, MOJIEKYJIBI KOTOPBIX COCTOAT U3 OOJIBIIOTO
qucia

MOHOMCPHBIX 3BCHLCB
B) MaTCpuaiibl, ITIOJIY4aCMBIC ITOCPCACTBOM peaKuHﬁ IMOJIMMCPHU3alIUN UJIN
ITOJIMKOHACHCALIN

I‘) HCKYCCTBCHHBIC MAaTCPpHaAJIbl HAa OCHOBC IIPUPOJHBIX WM CUHTCTUICCKUX
IMOJTUMCPHBIX

CBA3YIOIINX
Kirou k Tecry.

Ne Bompoca. [IpaBuibHbBIN BapuaHT OTBETA.

la; 26;30;4B; 5B; 6T7; 7a; 8r;96; 1006; 11a; 12a; 13B; 14B; 15
T.
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3.25 JlabopaTopHble W  NpaKTHYeckHe 3aHATHS 1O  JUCHHUIJINHE
«MarepnasioBenenune» (JIP u I13)

Jlaboparopnast padora Nel
1 Tema paboTsI
MuKpOCKONMMYECKUH aHAJIN3

2 ean pador

OO0yueHwus:
-03HAKOMJICHHE C METOAUKON PUTOTOBIICHUS MIITHU(OB;
-M3y4YCHHE YCTPOMCTBA MUKPOCKOTIA,
-0O3HAaKOMJICHUE C OCHOBHBIMH TIpaBUJIaMH I10Jb30BAaHUS MHMKPOCKOIIOM U
oOpallleHHe C HUM.
Bocnuranus:
-BOCIIUTAHHUS Y CTYACHTOB 3HAYMMOCTH TPO(PECCHOHATBHBIX IMPAKTHYECKUX
HaBBIKOB,;
-BOCTIMTAHUS TIOJIOKUTEIILHOTO OTHOIIEHUS K MPOIIECCY MPUOOPETEHUS 3HAHHH,
-BOCTIMTAHUS TUCIUIUIMHAPOBAHHOCTH.

PazButus:
-YMEHHsI Y4EeOHOro Tpy/a.
JlabopaTopHasi padora Ne2
1 Tema pa6oThbl
HUcnbiTanue Ha TBepAOCTH 0 bpuHero
2 Ilesb padoThI
OO0y4eHwUs:

-M3yUCHHUE CXEMbl UCTIBITAHUS METAJIOB (CIJIaBOB) HA TBEPIOCTh O bpuHemio;

- U3YYEHHUE YCTPOMCTBA aBTOMATUUYECKOI0 PbIYaKHOIO IIpecca;

-03HAKOMJICHHE C METOJAUKON OMPEICICHUS] TBEPIOCTH METAJIJIOB (CIIABOB) 1O
bpunemnmro.

Bocnuranus.

-BOCTIMTAHUS Y CTYICHTOB 3HAYMMOCTHU MTPO(PECCHOHAIBHBIX MPAKTHUECKUX
HaBBIKOB,

-BOCTIMTAHHE MOJIOKUTEITHLHOTO OTHOIICHUS K MPOIIeCCY TPHUOOPETCHHS 3HAHMUIA;
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-BOCIIUTAHUE TUCUUTUIMHUPOBAHHOCTH.
Pa3Burus:
-yMEHUs y4eOHOTO Tpy/a.

JlabopaTtopnast padota Ne3
1 Tema patoTsI
HcnbiTanne Ha TBepAOCTh 10 PokBesuty
2 lleab paGoT

OO06yueHwus:
-U3y4YEHUE CEMbl UCTIBITAHUSI METAJIJIOB (CIUIAaBOB) HA TBEPOCTH 1O PokBemy;
-03HaKOMJICHHE C yCTpoiicTBOM mpubopa tumna Poxsemnna TK-2;
-03HAKOMJICHUE C METOJAUKOW OMPECICHUS TBEPIOCTH METAIIIIOB
(crutaBOB) 1O Poksery.
Bocniuranus:
-BOCIIUTAHUE Y CTYJEHTOB 3HAUUMOCTHU NPO(HECCUOHATBHBIX TPAKTHUECKUX
HAaBBIKOB;
-BOCIIUTAHUE MOJOXKHUTEIBHOTO OTHOLIEHUS K IIPOLECCY TPUOOPETEHUS
3HAHUMU,
-BOCIIUTAHHUE TUCIUIIMHUPOBAHHOCTH.
PazBurus:
-yMEHHsI y4eOHOro Tpy/a.

JlabopaTtopnasi paGora Ned
1 Tema padoTsl
MuxkpoaHaju3 cTajJu 1 0eJbIX YyTYHOB B PABHOBECHOM COCTOSIHHHU
2 lleqb paGoThI

OO6yueHwus:
-M3y4YCHHE MHUKPOCTPYKTYPHI CTAIA U OCJIBIX YyTYHOB C Pa3IMYHBIM
coJiepKaHUEM yTiepoa,
-YCTaHOBJICHUE CBSI3U MEX]Y CTPYKTYPaMH M THarpaMMOM COCTOSTHUS
,»K€JI€30-TIEMEHTHT,, .

Bocnuranus:
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-BOCTIMTAHMSI Y CTYJICHTOB 3HAYUMOCTH TTPO(ECCHOHATLHBIX HABBIKOB,

-4yBCTBA OTBETCTBEHHOCTH 32 KAYECTBO BBIMOJHIEMOM pabOTHI.
Pa3Butus:

-yMEHUs paboTaTh B KOJUICKTUBE UCIIOTHUTENICH.

JlaGopaTopHnasi padora NeS

1 Tema padoTsI
MukpoaHa/iu3 4yryHoB
2 Hean padoThl

OO6yueHus.
-U3yYNUTh CTPYKTYPY CEPBIX, ITOJIOBHUHYATHIX, BBICOKOIIPOYHBIX M KOBKHX
YyI'yHOB;
-YCTaHOBUTH CBSI3b MEXKJy COCTABOM CIUIABA, YCIOBUAMM €T0 IOJYYEHHUS U
CTPYKTYpOH.
Bocnuranus:
-BOCIIUTAHUS Y CTYJIECHTOB 3HAUMMOCTU MPO(PECCUOHATBHBIX MPAKTHYECKUX
HAaBBIKOB;
-4yBCTBA OTBETCTBEHHOCTH 3a KQUE€CTBO BBIIOJIHEHUS padoT.
PazBurus:
-yMEHHUSI padoTaTh B KOJIJIEKTUBE UCTIOJTHUTENEH.

JlabopaTopHasi padora Ne 6
1 Tema padoTsI

MukpoaHa/Iu3 KOHCTPYKIMOHHBIX U HHCTPYMEHTAJIBHBIX CTaJIeH, cTajien ¢
0CO00BIMH CBOIICTBAMH

2 Ileab padoThl
OOyueHnus:
-U3YYECHUE MHUKPOCTPYKTYP KOHCTPYKIHMOHHBIX M HWHCTPYMEHTAJIbHBIX
CTaJIEN,CTAJIEN U CIUIAaBOB C 0COOBIMH CBOWCTBAMU,
-HAY4YUTHCS] CAMOCTOSITENIbHO MPOBOJAUTh MUKPOAHAJIN3 CTAJIEN U CILIABOB;
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-IpUOOPETEHNE HABBIKOB HCCIEA0BATEIbCKON PAOOTHI.
Bocniuranus:
-BOCIIUTaHUS Y CTYJEHTOB HHTEpeca K n30paHHO npodeccud;,
-OTBETCTBEHHOT'O OTHOLIEHUS K BBIIOJIHEHUIO [TOCTABJICHHBIX 33]1a4.
PasBurus:
-yMeHHue paboTaTh B KOJJICKTUBE UCTIOTTHUTEICH.

JlabopaTopnasi paGora Ne 7,8

1 Tema padéoTbI

3akanka craau. OTnyck craJjm.

2 leab padoTbl

OO0yueHus:
-03HAKOMJICHUE C TEXHOJIOTHYECKUM MPOILIECCOM TEPMHUUECKON 00pabOTKH;
-IpUOOPETEHUSI PAKTUUECKUX HABBIKOB MPOBEACHUS 3aKaJIKH U OTIIyCKa
YIJIEPOAUCTOM CTAJIH.
Bocnuranud.
-BOCIIUTaHUSI Y CTYJICHTOB OTBETCTBEHHOIO OTHOIICHUS K JOCTHKECHUIO
MMOCTaBJIICHHOM 1IECJIH.
Pa3Butus:
-JIOTUKH MBIIIJICHUS] 1 YMEHHS IPUHUMATh 000CHOBAHHBIC PEIIICHHMS.

JlaGopaTopHasi paGora Ne9
1 Tema padoTsI

MuxkpoaHnaJjus crajeil mocjie TepMoodpadoTKu

2 Ieanb padoThI

OOyueHus:
- U3y4€HNE MUKPOCTPYKTYP CTJIU MOCJEe TEPMOOOPaOOTKH;
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- 3aKPEIJICHUE 3HAHUU 110 TUCUUILINHE;
- IPUBUTHE HABBIKOB UCCIIE0BATEIBLCKON paOOTHI.

Bocrmmiranus:.
-BOCIIUTAHUE Y CTYJICHTOB HHTEPECOB K M30paHHOM IIpodeccuu;
-OTBETCTBEHHOI'O OTHOIIIEHUS K BBIIIOJIHEHUIO K OCTABJIICHHOU 3a1aUH.

PasBurus:
- pa3BUTHUS JIOTUKU MBIIIJICHHUS.

IIpakTnueckoe 3ansaTue Nel

1 Tema padoTsbl

Br100op MaTepuaioB 1Sl KOHCTPYKIMA

2 Hean padoThl

OOG6y4eHwus:

-IIPUBUTHE MPAKTUYECKUX HABBIKOB BHIOOpA MaTEPHAJIOB ISl Pa3IuIHBIX
JeTajned KOHCTPYKIIUN;

-YMEHUE UCIOIb30BaTh TEXHUYECKYIO U CITPABOYHYIO JIUTEPATYPY.

Bocrmiranus:
-CO3HATEIILHOTO OTHOIICHHUS K TPHUOOPETCHHIO TEOPETUICCKUX 3HAHUN U

IMPAKTHYCCKHNX HABBIKOB.

OO6yueHwus:
-YMEHHE OCMBICIIUBATh MMOJYyYEHHBIE 3HAHUS U TPUOOPETCHHBIC HABBIKH.

4 KOHTPOJII)HO-OIIGHO‘IHI)IC mMaTepuajabl AJdA HpOMe)l(yTO‘IHOﬁ arrecralmu 110

yueOHO# TUCHUILINHE
39



4.1 IlepeyeHb BONPOCOB /1JIs1 IPOBeIeHUsI IK3aMeHAa
1. Ponp 1 3HaUEHUE MAaTEPUATIOBEACHHSI VISl HAPOTHOTO X03sHCcTBA. [lepcreKTHBEI

Pa3BUTHA.

KpI/ICTaJ'IJ'II/I‘{CCKOC CTPOCHUC MCTAJLIIOB. Tunsl KPUCTAJIMYCCKUX PCIHICTOK.
OcHOBHBIC MEXaHUYECKHE CBOMCTBA MECTAJIIOB, METOJbI UX HUCIIBITAaHUH.
TBCpI[OCTB MCTAJIJIOB U METOABI €€ OIIPCACIICHUS.

HcnelTanue METaIoB Ha IMPOYHOCTS. I[I/Ial“paMMa PaCTAXKCHUA.
KpI/ICTaJ'IJ'II/ISaHI/IH MCTAJIJIIOB.

AJ'IJ'IOTpOl'[H}I MCTAJIJIOB.

CTpOCHI/Ie CJIIMTKOB.

IlonsiTue o cnaBe TBEPOOIr'o pacTBOpPA. MexaHndecKkue cMecu. XUMHYECKHE

© 0N OrWN

coequuaennd. Cucrema. @aza. KoMmmmoHeHT.

10.ITonaTre o quarpammax cocTosiHus. J(narpaMmMa COCTOSTHUSI «CBUHEI] — CYpPbMay.

11.InarpaMmmMa COCTOSIHMS CIIJIABOB C HEOTPAaHUYEHHON PAaCTBOPUMOCTHIO
KOMITOHEHTOB B TBEPJOM COCTOSIHHH. CBSI3b MEXK Iy CBOHCTBAMH U TUIIOM
JMarpaMMbl COCTOSIHUS.

12.7Kene30 u ero coeAMHEHUS C YIIIEPOIOM.

13.JlnarpaMma COCTOSIHHS <«OKEJI€30 — LIEMEHTUT.

14. Knaccudukaius xene30yriaepoaucThIX CIIJIaBOB.

15./IuarpaMmmMa COCTOSIHUS <GKeJIe30 — rpaduTy.

16.Knaccudukarus 9yryHoB.

17.Cepple BeicOKONpouHble UyTryHbl. MIx MmapkupoBka no ['OCT, cBoiicTBa,
IpUMEHEHHE.

18.Ymopyras u ruiactuueckas neopManys MOHO- U TMOJTUKPUCTAILIIOB.

19.KoBkue uyrynsl. Ux mapkupoBka no ['OCT, cBoiicTBa, mpruMeHEHHE.

20.Bo3Bpat u pekpucTamum3anus.

21.TTonsTre o TepmooOpadoTke. Kmaccudukamnmsi BUAOB TEPMOOOPAOOTKH.

22 .IpeBparieHus B CTasX MPH HarpeBe.

23.JlnarpaMma M30TEPMUUYECKOTO pacnaia ayCTeHUTA.

24.TlepnuTHOE, MAapTEHCUTHOE, OCTHUTHOE MPEBPAIICHUS B CTAISIX.

25.IIpeBparieHust ayCTeHUTA MPU HEMPEPHIBHOM OXJIAK]ICHUU.

26.0TKuUT mepBOro poja.

27.0TKHUT BTOPOTO poja.

28.Hopmanuzanusi.

29.3akanka cranu, ee Ha3HaYeHHe, OCHOBHBIE MMAPaMETPHI.

30.TBepaocTh U ee onpeiesieHHe.

31.TIpokanuBaeMOCTh CTaIH. 3aKaIMBAEMOCTh CTaJIH.
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32.CnocoObl 3aKajKy CTalu.

33.0tmyck cTanu, ee BUAbl, IPUMEHEHUE.

34. XuMuko-TepMudeckas o0padoTKa CcTalid, CyIlIHOCTh, HAa3HAUYCHHE,
KJ1accuuKaIus.

35.1lemeHTAaIMSA CTANH.

36.A30TUpOBaHUE CTAJIH.

37.1lmannpoBanue cTajiu.

38.HurpornemenTarus cTaim.

39.Knaccudukanus 1 MapKUpoOBKa KOHCTPYKIIMOHHBIX CTaJeH.

40.BausiHue Ha cTanu yriaepojia ¥ MOCTOSIHHBIX MPUMECEH.

41.ANOMUHUHN U €r0 CIUIaBHI.

42.Menp 1 ee CIIIaBhbI.

43. AHTU(PUKIIMOHHBIE CTIABHI.

44 MarauTHBIC CTaJIM U CILJIaBBI

45.KapocToiikue u )KaponpoyHble CTallu U CIUIaBbl. HepikaBeromue cTaiu.

46.1HCTpyMEHTaIbHBIEC CTICUEHHBIE TBEP/IbIE CIUIABBI.

47.Pe3uHa U pE3UHOTEXHUYECKUE U3/ICITHS.

48.YraepoaucTeie cTaiu OOBIKHOBEHHOTO KauecTBa.

49.JlernpoBaHHBIC CTAJIM, UX MapKHpoBKa. Hu3KkomernpoBaHHbIe KOHCTPYKITMOHHBIC
CTaJIH, TUCTOBBIC CTAJIH JIJISI XOJIOTHON IITAMIIOBKH.

50.KoHCTpyKIIMOHHBIE KAYECTBEHHBIE CTAIIH.

51.Vnyumaemele cTaiu.

52 IlpyxxuHHO-peccopHblie cTayu. [IlapuKkonoAIMUITHUKOBBIE CTAIH.

53.Inmactmaccsl, ux kinaccudukanus. [Ipumenenue miactmacc.

54. Y nyuiiaeMble HHCTPYMEHTAIBHBIEC CTATHU JIS1 PEXKYIITUX UHCTPYMEHTOB.

55.ABTOMATHbBIE CTaJIH.

56.Tepmomexannueckas 00paboTKa CTau.

57.JlernpoBaHHBIC MHCTPYMEHTAIBHBIC CTAITN IS PEXKYITAX HHCTPYMEHTOB.

58.brIicTpopeKyIIEe HHCTPYMEHTANBHBIC TSI PEXKYIIUX HHCTPYMEHTOB.

59.Cranu 17151 N”3MEPUTENBHBIX HHCTPYMEHTOB. [lITaMIioBbIe cTau.

60.CBepXTBep/IbIc MaTEPUATIBI ISl PEKYIIUX HHCTPYMCEHTOB.

4.2 bujieThl 1JIS1 IPOBeIeHUS IK3aMeHAa N0 AN CHUILIUHE
OI1.04.MaTtepuajioBeieHUE

41



N

N

N

N

N

buner Nel
Ponp 1 3HaUEHNE MaTepUATIOBEICHUS IS HAPOTHOTO X035HCTBA. [IepCIeKTUBEI pa3BUTHSL.
[TpokanuBaeMOCTh CTaH. 3aKaJTMBAEMOCTb CTAJIH.
[TocTpouTh KPUBYIO OXJIAXKIEHHs IJIs CILIaBa, cogepikaiero 95% Pb u 5% Sh,

bunet No2
Kpucrannnueckoe crpoeHue MeTauioB. THUIIBI KPUCTAIUIMYECKUX PEILIETOK.
Otmyck craiu, ee BUabl, TPUMEHEHHE.
Pacumdposars cnenyromme mapku criaBoB: CU 10, Cr. 3T°cn, 08kn, 12XH4A, V7, A20, EX3,
9XC, P110K5d5, BK3, B83.

buner Ne3

OCHOBHBIG MCXAaHHNYCCKHC CBOﬁCTBa METaAJJIOB, METOAbI UX HCHBITaHHﬁ.
CnocoObl 3aKaJIKU CTAIM.
[TocTpouTh KPUBYIO OXJIAXKACHUS JIIs cTaim ¢ coaepkanuem 0,694 C. JlaTh onpeaencHue Bcem

BCTPEUAIOLIUMCS CTPYKTYypaMm.
buner Ne4
TBepaOCTh METAIIJIOB I METO/IbI €€ OIIPEICIICHUS.
XUMHUKO-TepMUYECKasi 00pabOTKa CTau, CYIIIHOCTh, Ha3HAUCHUE, KIIACCU(DUKAIIHSL.
Pacmmmdposars cenyromme mapku cruaBoB: CU 30, B Cr. 3 kn, 10 kn, 15I'®, V12, HIX15,
9XC, P9®5, bpOl114-3, 20I'TJI, B83.
buner Ne5

HcnplTaHne METAJUIOB HA IPOYHOCT. J(narpamma pacTsKeHUs.
[lemenTanms craiu.
Pacmm¢poBats cinenyromue Mapku craBos: KU35-10, Cr. 1 km, 20, 35XI'CA, V11, Al2,
XBT, P18, BK3, AJI2, 79HM.
buner Ne6
Kpucrannmsanus MeTanios.
A30THPOBAaHUE CTAJIH.
ITocTpouTh KPHUBYIO OXJIKACHHS UTs 4yryHa ¢ cogepxannem 5% C. Jlate onpeneseHne Bcex
CTPYKTYP.
buner Ne7
AJUI0TpONUs METAJUIOB.
[TnanupoBaHue cTaiy.
Pacmmgposats cienyromue Mapku crasos: AKY-1, B Cr. 2 kn, 45, 17TC, Y11, 60C2 XBCT,
AJI3, P6MS, Bp.AX9-4.

buner Ne&
1. CtpoeHmue CIUTKOB.
2. HurpouemeHTaius cTaiu.
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3. VYkazaTh Ha3HAUCHHUE, ONPEIICTUTH TEMIIEPATYPy HarpeBa, BpeMs IporpeBa U OXJIakKACHHUS,
cpeny JJiA 3aKajiKi, HU3KOTO OTIYCKa JIETalu U3 yriiepoaucTou cranu 45, TonmuHoi 10
MM.

bumer Ne9

[lonsiTue o criaBe TBEpIOTO pacTBopa. MexaHn4eckue cMecu. XUMUYECKUE COSTUHEHUS.

Cucrema. ®a3a. KommnoneHr.

Knaccudukanust 1 MapkupoBKa KOHCTPYKIITMOHHBIX CTAJICH.

Pacmudposats ciaenyromue mapku criaBos: BU. 60, BCt.4 cm,35 18XI'T, V8, 55T, X,

P18TT7K12, bp b2.

buner Nel0O

[TonsiTue 0 muarpammax cocTosiHusA. JluarpaMMa COCTOSIHUSI «CBHUHEIL — CypbMay.

Biisinue Ha cranu yriaepoja ¥ NOCTOSHHBIX IIPUMECEH.

[TocTpouTh KPUBYIO OXJIAXKICHHUS JKETIE30yTIEPOUCTOTO CIUiaBa ¢ coaepxkanuem 4,3% C. Jlatp

ompe/ieJICHUE CIUIaBa.

bumer Nell

JuarpamMma COCTOSTHUSA CILJIABOB C HEOTPAHUYEHHOM pacTBOPUMOCTHIO KOMIIOHEHTOB B

TBEPJIOM COCTOSIHUM. CBSI3b MEXTY CBOMCTBAMU U TUIIOM JUATPAMMBI COCTOSIHHUSI.

ANIOMUHMH 1 €ro CILIABEIL.

Pacmmmdposars cienyromme Mapku criaBoB: BU 45, KU 37-12, ABU-1, 08, 10I2C1, A40T,

651", V9, XBI'A, bl16.

bumer Nel2

Kene3o u ero coequHEHHs C YIIEPOIOM.

Menp 1 ee CIUIaBEbI.

Pacumdposats crnenyromue mapku craBos: CY 25, Ct. 0, 35J1, 12XH4A, V10, A25, EX3,

9XC, P10K5®5, BK3.

buner Nel3

Jlnarpamma COCTOSIHUS (GKEJIE30 — LIEMEHTHUT.
AHTU(DPUKINOHHBIE CIJIABBI.
[TocTpouTh KPUBYIO OXJIAXKACHUS HKEIE30yTIIEPOUCTOTO ciiiaBa ¢ coaepxkanuem 0,8%0 C. Jlath
OIIpEJIEJIEHUE CILIABA.
buner Nel4
Knaccugukanus sxene3oyriiepoaucThIX CIIIaBOB.
MarauTHbIE CTaIH U CIUIABHI.
Pacmmugposats cienyromue Mapku crtasos: CU 30. Cr. 3T°cm, 08 xn, Y7, A20, EX3, 9XC,
P10K5®5, BK3, b16.

buner Nel5
JlnarpamMma COCTOSIHUS «OKeTe30 — rpaduTy.
Kapocroiikue u )xaponpoyHble cTaiu U ciuiaBel. HepikaBeromue cranu.
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VYka3aTh Ha3HauUEHUE, ONPEEIUTh TEMIIEPATYPY HArpeBa, BpeMs HarpeBa 1 OXJIa)AaroIlyro
cpeny AJIA 3aKajKU U CPEHEro OTIYyCKa JIeTalu u3 yriiepoauctoi ctanu 50, Tonmmaon 20 M.
buner Nel6
Knaccugukarus ayryHoB.
NHcTpyMeHTalIbHBIE CTIEYEHHBIE TBEP/IbIE CILIABBHI.
Pacmudposats cinenyromme mapku crutapos: BU 70, Cr. 2I1C, 40, 1412, V9, A20, X, P6KS,
T15K6, FOH/IK24.
buner Nel7
Cepsie BeicOKOTIpOUHbIC YyTyHbl. Ux MapkupoBka no 'OCT, cBolicTBa, IPUMEHEHUE.
Pe3uHa u pe3snHOTEXHUUECKHUE U3EIHSL.
OmnpenenuTh KOHIEHTpanuio ¢as cruiasa, copepxkamero 50% Pb u 50% Sb npu 270°C.
buner Nel8
Yupyras u miaactuyeckas AeGopMariisi MOHO- U TOJMKPUCTAIIIIOB.
VYrnepoaucTsie cTainy OOBIKHOBEHHOT'O KaueCTBa.
[ToCTPOMTEL KPUBYIO OXJIAXKIEHHMS JKEIE30YIIEPOAUCTOrO CIulaBa ¢ cogepkanuem 3,6% C. Jlats
oTpesieNieHUE CIIIaBa.
buner Nel9
Koskue uyrynsl. Ux mapkuposka o 'OCT, cBoiicTBa, NpUMEHEHHE.
JlerupoBaHHbIE CTaIH, UX MapKUpOBKa. HU3KoJIernpoBaHHbIE KOHCTPYKIIMOHHBIE CTAIIH,
JIUCTOBBIC CTAIU ISl XOJIOJHOM IITAMITIOBKH.
Pacmmdposars cienyrommue mapku criaBoB: KU45-7, Cr. 3, 20, 1412, V11, XHI', P18, BK 3,
AJL2, 79HM.
buner Ne20
BosBpart u pexkpucrammnsaus.
KoOHCTpyKIIMOHHBIE KAYECTBEHHBIE CTAJIU.
[TocTpoHTE KPUBYIO OXJIaXKAEHMS JUIs CIiiaBa, cojaepskaiiero 80% Pb u 209 Sh,
buner No21
[Tonsitue o TepmoobpadoTke. Knaccuduxarus BU10B TEPMOOOPAOOTKH.
VYaydmaemele cTanu.
Pacmmgposats cienyromue Mapku citaBoB: AKY-1, B Cr. 2, 20 @JI, V12, 60C3, XBI" AJI19,
P6MS, bp.O10L12.
buner Ne22
[IpeBparieHus B CTasIX MpU HarpeBe.
IIpyxxnHHO-peccopHble cTanu. [11apuKOIOAIINITHUKOBBIE CTAIIN.
[ToCTPOMTEL KPUBYIO OXJIAXKIEHHMS JKEIE30YIIEPOAUCTOrO cuiaBa ¢ cogepxkanuem 3,0% C. Jlats
onpeJieJieHUe CIUIaBa.
buner Ne23
JuarpamMma W30TepMHUECKOTO paciiajia ayCTeHUTA.
[TnacTmaccel, ux knaccudukanus. [I[pumMenenne miacTmacc.
OmnpenenuTh KOHIEHTpanuio (a3 cruiasa, coaepskainero 7 0% Pb p 30% Sb npu 280°C,
buner Ne24
[TepnuTHOE, MapTEHCUTHOE, OEMHUTHOE MTPEBPALLECHUS B CTATIAX.
VayuiaeMble HHCTPYMEHTAIbHBIE CTANIU JUISl PEKYIIUX HUHCTPYMEHTOB.
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[TocTpouTh KPUBYIO OXJIAXKICHUS IS CTutaBa ¢ conaepskanuem 30% Pb u 70% Sh.
buner Ne25
[TpeBparteHus ayCTeHUTA IPH HEMIPEPHIBHOM OXJIKICHUH.
ABTOMAaTHBIC CTaJIMU.
Pacmmmdposars cinenyromme mapku craBos: BU100, b Cr. 3, 50, 18XTI'T, V8, 55T, X, P18,
TT7K12, JI11, 40C.
buner Ne26
OTXUT MepBOro poja.
Tepmomexanuueckas 00paboTka cTaju.
[TocTpOMTH KPUBYIO OXJIAXKAEHHMS Ul UyryHa ¢ cojepxkanueM 2,5% C. Jlats onpeneneHue
BCEM BCTPEUAIOIIUMCS CTPYKTYpaM.
buner No27
OT:xur BTOPOro poja.
JlernpoBaHHBIE HHCTPYMEHTAIBHBIC CTAU JIJIST PEXKYITUX HHCTPYMEHTOB.
[TocTpouTh KPUBYIO OXJIaXKAEHUS JUIs CIuiaBa, cojaepskaiiero 45% Pb u 55% Sn,
bumer Ne28
Hopmanuzanus.
BbricTpopexyiiue HHCTpYMEHTaIbHbBIE ISl PEKYIIUX UHCTPYMEHTOB.
Pactmdposats crnenyromue mapku craBoB: AUC-3, KU 55-4, 451, 10, 651", A40T", V9, XBI,
b16, bpC30.
buner Ne29
3akaJyika ctaiu, ee Ha3HAYCHHUEe, OCHOBHBIC MTapaMETPHI.
Cranu 11 i3MEpUTEIBHBIX HHCTPYMEHTOB. LIITaMIioBbIe cTaH.
VYka3aTh Ha3HAUCHUE, ONIPEICIIUTh TEMIIEPATYPY HArpeBa, BpeMsi HarpeBa, OXJIKIA0NIYI0
Cpeny JUIsl 3aKalKU M CPEHETO OTIYCKa, AeTall U3 YIIIePOJUCTON CTalu 55, TONIIUHOMI
30 MMm.
buner Ne30
TBepAOCThb U ee OnpeneIeHue.
CBepXxTBep/ple MaTEpUaIbl I PEXKYIIUX HHCTPYMEHTOB.
Pacmmdposats cnemgyromme mapku crutaBoB: CU15, Cr. 5, 55J1, 35XT'CJI, 08, A20, EX3,
P10K5®5, BK3, AJI9.
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JIucer coryiacoBanus

JonoaHenus1 u u3MeHeHUs K komiuiekty ®OC Ha y4eOHBbIH roa

I[OHOJ'IHCHI/IH U HU3MCHCHHA K KOMIIJICKTY ®OC Ha ylle6HLII>'I roa 1Mo AUCHUILINMHE

B xommiekT @OC BHECEHBI CAEAYIONINE U3MEHECHHUS:

Hononnenuss u  m3MmeHeHuss B kKommiekte @DOC  obcyxnmensl Ha  3acemanum  [ILK

« » 20 r. ( mpoTokon Ne )

Ipencenarens ILHK / /
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