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I. O0umue cBexeHus

KoHTposb kauecTBa B TEPMHUUECKOM MPOU3BOJCTBE 40.155
(HanMeHOBaHME BHA MPOGECCHOHATBHOM AeSITeIbHOCTH) Kon

OcHoBHas Ocjib BUaa HpO(l)eCCHOHaHLHOﬁ ACATCIIbHOCTHU

OI_ICHKa COOTBETCTBHS IIOKa3aTejIe KauecTBa IpoAYKIUHN B TCPMUYCCKOM IIPOU3BOJACTBC Tpe6OBaHI/IHM
HOpMaTHBHO-TCXHHqCCKOﬁ AOKYMCHTalIUU

I'pynma 3ansaTuit:

(xox OK3) (HanMeHOBaHME) (xorn OK3) (HanMeHOBaHHE)

OtHecenue K BUIaM SKOHOMHYECKOH JCATCIIBHOCTH



25.61 O6paboTka METAJIJIOB M HAHECEHUE TIOKPBHITUN Ha METaJLTbI

71.20 TexHu4ecKnue UCTIBITaHMS, UCCIICIOBAHNUS, aHATIU3 U CepTU(hUKAITUS

(xom OKB3) (HaMeHOBaHWE BUJa SKOHOMHYECKOH eATETHHOCTH)




I1. Onucanue TpyaA0BbIX PYHKUMHA, BXOAALIUX B IPO(ecCHOHANBHBIN cTaHAAPT (PYHKIHOHANbHAN KAPTa BUAA
npo¢ecCUOHATBLHOM 1eATeJIbHOCTH)

O0600u1IeHHBIE TPYIOBbIE QYHKIUU

Tpynossie pyHKIUT

YpOBEHb
YpOBEHb
KOJ HalMEHOBAaHHE HalMEHOBAHHE KOJ{ (moxypoBeHb)
KBaTM(UKAITUN
KBaTMUKAITUT
A | KOHTpOJIb pe3yabTaTOB TEPMUYECKOM 2 [ToaroToBKa K KOHTPOJIIO PE3YJIHTATOB TEPMUUYECKON 00paOOTKH A/01.2 2
00paboOTKH IPOCTHIX U3ACTUN MPOCTHIX U3AEIUN
[TpoBepka pe3yabTaTOB TEPMHUECKON 00paOOTKH MPOCTHIX U3IETHIA A/02.2 2
B |KoHTpoiib pe3yabTaToB TEPMHUUECKON 3 [ToaroroBka Kk KOHTPOJIIO PE3yIbTATOB TEPMHUUECKOI 00pabOTKH B/01.3 3
00paboTKHU U3JIEIUi cpeHen M3AEIUN cCpeaHer CI0KHOCTH
CJI0KHOCTH [TpoBepka pe3ynbpTaTOB TEPMUIECKON 00pabOTKH U3/IeNNil CpeTHel B/02.3 3
CJIOHOCTH
C |KoHTposb pe3ybTaTOB TEPMUUYECKON 3 [ToaroToBKa K KOHTPOJIIO PE3yIbTATOB TEPMHUECKON 00pabOTKH C/01.3 3
00pabOTKHU CIIOKHBIX H3ICTUI CJIO’KHBIX U3IETUI
[TpoBepka pe3ynbTaToB TEPMUUYECKON 0OpaOOTKHU CIOKHBIX C/02.3 3
u3aenui
[TpenoTBparmienue 1eheKTOB IPU MPOBEICHUN TEPMUIECKON C/03.3 3
00pabOTKU CIOKHBIX H3ACTUI
D |KoHTposas pe3yabTaToB TEPMUIECKOM 4 [ToaroToBka K KOHTPOJIIO PE3YJIHTATOB TEPMUUYECKON 00PaOOTKH D/01.4 4
00paboTKH 0CO00 CIIOKHBIX U3IETHI 0C000 CII0KHBIX U3IEITHHA
[TpoBepka pe3yabTaTOB TEPMHUUECKO 00pabOTKH 0CO00 CIOKHBIX D/02.4 4
U3Ienni
[TpenoTrpamienue 1eeKToB NpU MPOBEJCHUN TEPMUUECKOM D/03.4 4
00paboTKH 0CO00 CITOKHBIX U3ACTUI
E | KoHTpoab pe3ynbTaToB TEPMUYECKOU 4 [ToaroToBKa K KOHTPOJIIO PE3YIHTATOB TEPMUUYECKONH 00paOOTKH E/01.4 4
00paboTKK KPYIHOTabapuTHBIX KPYIHOTabapUTHBIX U3J1EIUN
151631 (15071 [TpoBepka pe3yapTaTOB TEPMHUUECKON 00pabOTKU E/02.4 4
KpYMHOTaOapUTHBIX U3JIETHM
[TpenoTrpamienue 1eeKToB NPU MPOBEICHUN TEPMUUECKOM E/03.4 4
00pabOTKM KPYIHOTaObapUTHBIX U3/1EIUN




I11. XapakrepucTuka 00001ieHHBIX TPYAOBBIX GyHKIMIT

3.1. O0o0mennas TpynoBasi pynknus «KoHTpoJIb pe3yIbTaTOB TepMHYECKOH 00pad0TKH NMPOCTHIX

H3eJaui»
KouTpoiss pe3yiIsTaToB TEPMUUECKOM YpoBeHb
HaumMeHnoBanue p pesy p N Kon A p 2
00pabOTKK IPOCTHIX U3ACTUN KBaTH( UKL
IIpoucxoxnenue 0606 E€HHOM 3auMCTBOBAHO U3
P e H Opurunan X 957
TPYIOBOH (QYHKIIMH OpUTHHaJa
Kon Peructpanuonssiii Homep
OpHUrHHAA podeCcCHOHANIBLHOTO
CcTaHgapTa

Bo3moxHbIe HAUMEHOBAHUS
JIOJDKHOCTEH, podeccuii

KonTponep no tepmoobOpadoTke 2-ro paspsiia

TpeboBanwust kK 00pa30BaHUIO
1 00Y4EHUIO

OcHoBHOE o011ee 00pa3oBaHUE U

npodeccrnoHabHOE 00YUYCHHE - TPOrPaMMBbI TPO(eCcCHOHATBHOM MOATOTOBKH
1o npogeccusiM padovmX, TOHKHOCTSIM CITY)KAIIHUX; IIPOrPaMMbl
MEPEnorOTOBKH PabOUYuX, CIyKaIIuX

TpeboBaHMs K OIIBITY
IPAKTUYECKON pabOThI

OcoOsle yciioBuUs J0IyCKa K
pabore

HpoxomneHHe 00s13aTeIbHBIX MMpEABAPUTCIIBHBIX U IICPHUOJUICCKUX
MCIUIIMHCKUX OCMOTPOB

[IpoxoxaeHre 0OydeHHsI MepaM IMOXKapHOH 0e30MacHOCTH
[IpoxokaeHne HHCTpyKTaxa 110 OXpaHe TpyAa Ha paboueM MecTe

Jpyrue xapakTepucTUKU

JlononHuTEbHBIE XapaKTEPUCTUKH

HaumenoBanue 6a30Boii rpymnibl, JOTKHOCTH
HaumeHoBaHnue qokyMeHTa Kon
(mpodeccun) WM CrenuaIbHOCTH
ETKC wnmu EKC KonTponep no tepmoobpadoTke 2-ro pazpsiia
OKIIATP 13026 KonTponep no tepmoobpadoTke

3.1.1. TpynoBas pyHKuust

HaumenoBanue

ITpoucxoxaeHure 06001eHHOM
TPYAOBOH (HyHKIIMU

HOI[I‘OTOBK& K KOHTPOJIIO pE3yJIbTATOB v
o OBEHb
TEPMUYECKOH 00pabOTKHU MPOCTHIX Koz A/01.2 P 2
N KBaJTH(UKaUH
nu3aciann
3anMCTBOBAHO U3
OpuruHan X 957
OpHUrHHANA
Kon Peructpauuonssiit Homep
opHrHHajIa podeCCHOHAIBEHOTO
cTaHgapra

TpynoBeie IeUCTBUS

BrisiBrenue 3agad KOHTPOJIA IPOCTHIX PI3II€J'IPII>1, noaBEpracMbIX TepMHqCCKOﬁ




00paboTke

Ot60p 00pa3ioB 00pabOTaHHBIX METAJIJIOB M CIJIABOB JIJIs1 aHAIM3a TBEPAOCTH
MPOCTHIX U3JETUN

Bb1060p MHCTPYMEHTOB /17151 TIOATOTOBKH aHATM3UPYEMBIX 00pa3oB I
aHaJIM3a TBEPAOCTH MPOCTBIX U3EIUN

Br16op npucnocobaeHuit a1 puKcanuy aHaaIu3upyeMbIX 00pasIoB MPOCTHIX
U3 Jenni

[ToaroroBka onTUYeCKUX MPUOOPOB ¢ S0-KpaTHBIM YBETUUCHHUEM IS aHAIN3a
MaKpOCTPYKTYPbI

IToaroroBka 06pa3u0B MCTAJIJIOB U CIIJIABOB IJII KOHTPOJIA TBEPAOCTU
IMPOCTBIX I/IS,I[GJ'II/Iﬁ

Heo6xoaumelie ymeHus

AHaIM3UPOBATH YEPTEXKHU, CIIEUU(DUKAINHI U TEXHUUECKUE HHCTPYKIMH Ha
TEPMUYECKH 00padaThIBaEMbIe IPOCTHIC M3ICITHS

OTOupaTh Ha HCCIIEIOBAHNUE TBEPAOCTH 00PA3IIbl MPOCTHIX U3/ICITHH,
MOABEPTHYTHIX TEPMUIECKOI 00paboTKe

HactpauBate ontuueckue npubopsl ¢ S0-KpaTHBIM YBETUUSHHUEM IS aHAIN3a
MaKpOCTPYKTYPBI IPOCTHIX U3AETUI

HpOI/I?,BOL[I/ITI) MCXAaHUYCCKYIO0 OUUCTKY 06p33HOB MCETAJIJIOB U CIIJIaBOB IJIA
KOHTPOJIA IPOCTHIX I/I3I[€JII/II71

HpOI/I?,BOL[I/ITI) XUMHUYCCKYIO OYHUCTKY 06pa311013 MCETAJIOB U CIIJIAaBOB JIJIsA
KOHTPOJIA IPOCTHIX I/I3I[€JII/II71

HeoOxonuMele 3HaHUS

TexHuyeckue yciaoBHs U TOCYAapCTBEHHBIEC CTAHIAPTHI Ha PUEMKY IIPOCTBIX
U3JICHIA U3 CTAIH MOCIe TePMUYECKOM 00paboTKu

OCHOBHBIE BUIBI M PEKUMBI TEPMHUECKONW 00paOOTKH U3IEINI U3 CTAIIN

IIpaBuna 3aronHEeHUs TEXHUYECKOM TOKYMEHTAllUH, IPUMEHAEMON Ha
y4acTke

Bunbl, Ha3HaueHHe U MOPSAIOK MPUMEHEHUS ONTUYECKUX MprbopoB ¢ 50-
KpaTHBIM yBEJIIMYEHUEM [JIsl aHATTN3a MaKPOCTPYKTYPbI

[IpaBuna orOopa 006pa3OB AJI aHATK3a TBEPIOCTH

Bupl, HazHaueHue u 00JacTH IPUMEHEHUSI UHCTPYMEHTOB JIJIsI
MEXaHNYECKON OUYMCTKU

BI/I,[[BI, Ha3HAYCHHE U 00JIaCTH NPUMCHCHUS PCAKTUBOB U HpHCHOCO6HeHI/II>'I
JUISL XUMHAYECKOH OYMCTKH

Mepsl 6€30MaCHOCTH ITPU KOHTPOJIE Pe3yIbTATOB TEPMUUIECKOH 00paboTKH
IIPOCTBIX U3IEIINN

[Topsimox mpruMEHEHHs CPEACTB MHANBUIYATbHON U KOJJIEKTUBHOW 3a1IUThI
MIPU KOHTPOJIE Pe3yJIbTaTOB TEPMUIECKON 00pabOTKH MPOCTHIX U3ICTUI

TpeGoBanus OXpaHbl TPYIa, MOKAPHOM, TPOMBIIIIIEHHON, SKOJOTHYECKON U
AIEKTPOOE30MaCHOCTH

Oco0ble yclIoBUS JI0ITyCKa K
pabote

Jpyrue xapakTepuCTUKH

3.1.2. TpynoBas pyHKuus

1T OBCPKaA pE3yJIbTATOB TC MH“ICCKOﬁ VYpoBeHb
HaumMeHnoBanue POBCpKa pesy p N Kon A/02.2 p 2

00pabOTKM MPOCTHIX MU3AETHMA KBaTH(HKALIIH
IpoucxoxaeHne 0606MEeHHON ‘ Opurunan X |3aumcrBOBaHO U3 ‘ ‘ 957




TPYIOBOH (YHKIMH

| opuruHama | |

Kon PeructpanuonHsiit Homep
OpHUTHHAIIA podecCHOHATEHOTO
cTaHaapTa

TpynoBsie 1eicTBUS

KOHTpOJ'Ib IIPOCTBIX PI3I[CJ'IPII>1 N3 YTJICPOAUCTBIX U JICTUPOBAHHBIX cTane u
CIINTaBOB IBETHBIX MCTAJIJIOB ITIOCJIC TCpMH‘ICCKOﬁ 06pa6OTKI/I

IIpuemMka pocCThIX U3EIUHI C IPOBEPKON FEOMETPUYECKUX PA3MEPOB 10
yeprexaMm U TEXHUYECKUM YCIOBHUIM

M3mepenue TBEpIOCTH MPOCTHIX U3ACIUH TP MOMOIIU IPUOOPOB

KOHTpOJ'IB TBEPAOCTHU H3,I[CJ'IPII>1 TapUpPOBaHHbIM HAIIUJIbBHUKOM

[TpoBepka coOIIt0/IeHHs YCTaHOBICHHBIX PEKUMOB TEPMUUECKOM 00paboTKH
IPOCTBIX U3JENUI Ha 00CIYKUBAEMOM Y4acCTKe IPHU IOMOLIY KOHTPOJIbHO-
U3MEPUTENIbHBIX IPHOOPOB

3anosHeHNE TEXHUYECKOM JOKYMEHTALMH 110 UTOTaM IPOBEPKH PE3yJIbTAaTOB
orepanuii TepMHUECKON 00pabOTKM MPOCTHIX H3ACITHMA

Heobxonumelie ymeHus

OcyniecTBISITh KOHTPOJIb MAKPOCTPYKTYPhl TEPMUUECKH 00pPaOOTaHHBIX
W3JIeJIMI U3 YIIIEPOJUCTOM U JIETUPOBAHHOM CTAJIEH U IIBETHBIX METAJIJIOB
MOCJIE TEPMUYECKO 00pabOTKH HEBOOPYKEHHBIM T1a30M WM TIPU TIOMOIIH
ONTUYECKHUX MPHOOPOB ¢ SO-KpaTHBIM YBEITHYCHHEM

I/I3Mep$ITL TCOMCTPUUCCKUC PAa3MEPhI ITPOCTBIX I/ISILCJII/Iﬁ IIpy IIOMOIIH
MCPUTCIIBHOTO HHCTPYMCHTA

H3MepsaTh TBEPIOCTH MOBEPXHOCTU MPOCTHIX U3ACTUN MPU OMOIIH IPHUOOPOB

OHGHI/IBaTI) TBCPAOCTH MMOBCPXHOCTH 3arOTOBOK U I'OTOBBIX 1/13;[@11/1171 npu
IMOMOIIH TAPpHUPOBAHHOI'O HAIIMJIbHUKA

H3mepsaTh mapaMeTphl peXUMOB TEPMUUECKONH 00paOOTKH MPOCTHIX U3AETHI
IIPU TIOMOIIY KOHTPOJIbHO-U3MEPUTEIbHBIX TPUOOPOB

3anonHATh TOKYMEHTALUIO Ha IPUHATHIE U OTOpaKOBaHHBIE JETANU 110 UTOTaM
MIPOBEPKHU PE3yJIbTATOB ONepanuil TepMUIeckoil 00paboTKU MPOCTHIX U3AETUI

HeoOxoanmeble 3HAaHUSA

OCHOBHBIE CTPYKTYpHBIC U3MCHEHHS B METaJUIaX MPU MPUMEHSIEMBIX Ha
y4acTKe BUJIaX TEPMUUECKON 00paboTKu

HedexTsl, 00pazyrommecs Ipu KPUCTAIUTU3ANNA CITUTKOB

MapKI/I O6pa6aTLIBaeMBIX MCETAJIJIOB U UX OCHOBHBIC (I)I/I3I/I‘IeCKI/Ie CBOMCTBa

Haznauenue u ycinoBusi NpuMeHEHUs! KOHTPOJIbHO-U3MEPUTEIBHBIX PUOOPOB
Y MTHCTPYMEHTOB, a TaK)K€ CIIOCOOBI MX UCIOJIB30BaHUS

Metoapl HU3MCPCHUA T'COMECTPUUCCKUX PASMEPOB 3aIrOTOBOK U JeTajei

BI/I,Z[BI, Ha3HAYCHUC U OPANOK IIPUMEHCHUA MCPUTCIIbBHOTO HHCTPYMCHTA

Bunbl, Ha3HaueHNe U MOPSAJOK MPUMEHEHUS IPUOOPOB ISl U3MEPEHUS
TBEPIAOCTH

HOpHI[OK HU3MEPCHUA TBECPAOCTH IIPHU TOMOIIHU TaApUPOBAHHOI'O HAIIMJIbHUKA

Knaccugukarus v Busl 1e()eKTOB 10 oneparusiM TepMUIecKoil 00paboTku
IIPOCTBIX U3IEJINN U3 METAJUIOB U CILUIaBOB

[Topsimok MapKUPOBKU MPUHSTHIX U 3a0paKOBAHHBIX JeTalei

HOpﬂI[OK 3aIIOJIHCHUS JOKYMCHTOB HA IIPHUHATHIC U 33.6paKOBaHHLIC J€Tain

Cuctema I0MyCKOB U TTOCAI0K JIeTajel MaliuH

Mepsi 6€3011acHOCTH TTPH KOHTPOJIE PE3yTbTaTOB TEPMHUECKON 00pabOTKH
MPOCTHIX U3ETUN

HOpﬂI[OK INPpUMCHCHUA CPCACTB HHﬂHBHHyaHLHOﬁ 1 KOJUIEKTUBHOM 3aIlIUThI
IIPU KOHTPOJIC pE3YJIbTATOB TepMquCKOﬁ 06pa60T1<1/1 IPOCTBIX U3ICIUN




TpebGoBanus OXpaHbl TPy, TOKAPHOH, MPOMBIIIJICHHOH, SKOJIOTHYECKON 1
AIIEKTPOOE30MaCHOCTH

Oco0Oble yclioBUsI TOMyCKa K
pabore

Jpyrue xapakTepuCTUKU -

3.2. O0o0mennas Tpynosasi pynknus «KoHTpoJIb pe3ybTaTOB TepMHUYeCKOH 00pad0TKH M3/1eIui
CpeaHel CJI0KHOCTI

KoHnTpons pe3yabTaToB TEpMHYECKOH VpoBeHb
HaumMeHoBaHue p pesy. - p . Kon B P 3

00paboTKH U3aeNUl CpeTHEN CIIOKHOCTH KBaTH( UKL
IIpoucxosxnenne 0000MEHHOI 3aMMCTBOBAHO U3

P e H Opurunan X 957
TPYIOBOM QYHKIIUH OpHIHHAJA
Kon Peructpanuonssiii Homep
OpUrHHaNIa podecCHOHANBEHOTO
cTaHgapra

Bosmoxubie HaumeHoBaHus | KoHTposep mo TepmoodpadboTke 3-ro paspsaa
JOJDKHOCTEH, mpodeccuii

TpeGoBanwust k o0pazoBanuto | CpemHee oOIIee 0Opa3oBaHUE U

U 00Y4EHUIO npodeccuoHaIbHOE 00yUYeHHE - TPOrpaMMBI TPO(PEeCCHOHANTBHOM MOATOTOBKH
10 npodeccusM padounXx, JOIKHOCTSIM CIYKAIHX; TPOrPAMMBI
HEeperoroOTOBKU pad0vnX, CIIyKaluX

TpeOGoBaHMsI K OIBITY He meHee mecTn Mecs1ieB KOHTPOJIEPOM 10 TepMOOOpabOTKe 2-ro pa3psia
PAKTUYECKON pabOThI

OcoOsie ycnoBus aomycka K | [Ipoxoxkaenue o0s3aTenbHBIX PEABAPUTENBHBIX U TEPUOANUECKUX
pabore MEIUIIMHCKUX OCMOTPOB

[TpoxoxaeHne oOydeHust MepaM MOXKapHOU 0€30MMaCHOCTH
[IpoxoskaeHne HHCTpyKTaxa 10 OXpaHe TpyAa Ha padouyeM MecTe

Jlpyrue xapakTepucTHKU -

I[OHOJ'IHI/ITCJ'ILHBIC XapaKTCPUCTUKU

HaumenoBanue 6a30Boii rpymnibl, JOTKHOCTH
HaunmenoBanue noxkymeHnTta Kon
(mpodeccun) WM CrenUaIbHOCTH
ETKC wnmu EKC KonTponep no tepmoobpadoTke 3-ro paspsiaa
OKIIATP 13026 Kontponep no repmoodpadboTke

3.2.1. TpynoBas pyHKuus

HO,Z[F OTOBKa K KOHTPOJIIO pE3yJIbTATOB v
o o OBEHb
Hanvenosanue | TepMUYECKOH 00pabOTKU U3AEIHI Kon B/01.3 P 3
N KBaH(pUKaInu

CpCAHCU CIIOKHOCTU

IIpoucxoxaenne 0600meHHO 3anMCTBOBAHO W3
. Opurusan X 957
TPYAOBOH (HyHKIIMU OpHUIMHaJa
Kon PeructpaunonHsiit Homep

OopuTHHaIa npo¢ecCHOHATBHOTO



CTaHgapTa

TpynoBsie neicTBUS

BrisiBneHnue 3a1a4 KOHTPOJIS U3AEIHI CPEAHEN CIOKHOCTH, IOJABEPTacMbIX
TEPMHUYECKON ¥ XUMHUKO-TEpPMUIECKOI 00paboTKe

Omnpenenenue cnocoO0B U MOCIEA0BATEIHLHOCTH MPOBEPKH IPUHUMAEMBIX
W3IEIUN CPEAHEN CI0KHOCTH

Hananka u perynupoBanre KOHTPOJIbHO-U3MEPUTEIbHBIX HHCTPYMEHTOB JIJ1s
MIPOBEPKHU PE3yJIbTATOB TEPMHUUECKOIN 00pabOTKHN U3AENUll cpeaHeit
CJIOHOCTHU

Hananka u perynupoBanue npuOopoB AJisi IPOBEPKU TBEPIOCTU U3ICIHIA
CpeIHel CIIOKHOCTH

ITonroroBka cBETOBBIX MPUOOPOB JIJIS aHAIIN3a MUKPOCTPYKTYPBI U3JIEIHUN
CpEIHEN CII0KHOCTH

[ToaroroBka 00pa3LoB U3AENUN CPEeTHEN CIIOKHOCTH ISl MUKPOCTPYKTYPHOTO
aHaiM3a

Heobxoaumbie ymeHus

AHaJ'II/ISI/IpOBaTI) YCPTECKH, CHCLII/I(bI/IKaHI/II/I U TEXHUYCCKHNEC MHCTPYKIUH HA
n3aCInsa CpG,I[HCfI CJIOKHOCTH, IIOABCPracMnbIC TepMH‘IeCKOﬁ O6pa6OTKC

Br16upaTh ciocoObl KOHTPOJIS IPUHUMAEMBIX U3ENINN CpEeTHEN CII0KHOCTH

[ToaroraBnuBaTh K UCHOIB30BAaHUIO KOHTPOJIBHO-U3MEPUTEIbHBIE TPUOOPHI
JUTSI KOHTPOJISL PeKUMOB TEPMHUUECKON 00paOOTKHU M3 CpeaHEeH
CJI0HOCTHU

HactpauBate cBeTOBBIC TPUOOPHI JIJIs aHATTN3a MUKPOCTPYKTYPBI U3AEINN
CpeIHel CIIOKHOCTH

[ToaroraBauBaTh K UCIOJIB30BAHUIO TPHOOPHI JIJIS1 IPOBEPKH TBEPIOCTH
M3 cCpeaHel CI0KHOCTH

[Tpon3BOINTH MEXaHUYECKYIO OUYMCTKY 00Pa3IlOB METAIJIOB U CIIABOB ISt
KOHTPOJISL U3ACIINNA CPEIHEN CIIOKHOCTH

[Tpon3BOINTE XUMHUECKYIO OUUCTKY 00Pa310B METAJJIOB U CIIABOB IS
KOHTPOJIS U3ACIINNA CPEAHEN CII0KHOCTH

[Tpon3BoauTh nUIM(OBaHKE, TPABIEHUE U 3aIIPECCOBKY B IJIACTMACCOBBIE
(dopMbl 00pa3LIOB ISl aHAJIN3a MUKPOCTPYKTYPBI U3/1€IUI CpeaHen
CJIOKHOCTHU

HCO6XO,[[I/IMLIC 3HaHUA

HOpHI[OK MOATOTOBKH K HUCITIOJIb30BAHNIO KOHTPOJIbHO-U3MEPHUTCIIBHBIX
HpI/I60pOB, MPUMCHSICMBIX B TCPMUYCCKOM IIPOU3BOACTBC

OcHOBHBIE CTPYKTYpHBIE [TPEBPALIEHUS PU TEpMUYECKO 00paboTke
YIJIEPOIUCTON CTaIN U YyTyHa

CYH.IHOCTB MMponecCcoB NEMEHTAINN, A30THUPOBAHUS U 60pI/IpOBaHI/I5{

HOpHI[OK IIOATOTOBKHU K MCIIOJIB30BaHHIO HpI/I60p0B AJI IIPOBEPKU TBEPAOCTU

Bunbl, Ha3HaueHHe U MOPSAJOK MPUMEHEHHUS CBETOBBIX IPUOOPOB I aHAIM3a
MHUKPOCTPYKTYPbI

Bunel, HazHaueHne u 0071acTU MPUMEHEHUSI MHCTPYMEHTOB IS
MEXaHUYECKON OUYMCTKA

BI/I,Z[BI, Ha3HAYCHHE U 00JaCTH NPpHUMCHCHUS PCAKTUBOB U HpI/ICHOCO6JICHHﬁ
JUISL XUMAYECKOM OUYMCTKU

Crioco0b1 onpeieNIeHHst MApOK CTaJIH IO IBETY UCKPHI P UCIIOIH30BAHUT
abpa3uBHOTO KpyTa /Ul aHAJIH3a XUMHUECKOTO COCTaBa

Oco0EHHOCTH PEKUMOB TEPMHUIECKON 00PaOOTKH METAJIIIOB | CIJIABOB

Texuuyeckue YCJI0BUA U TOCYAAPCTBCHHBIC CTAHAAPTHI HA IPUCEMKY 156691 (S 07405
CpCIIHeﬁ CJIOKHOCTH M3 CTaJId IIOCJIC TepMI/I‘leCKOﬁ 06pa6OTI(I/I




OCHOBHBIE CBOMCTBA CTaJiel, YyTYHOB, IIBETHBIX METAJJIOB U UX CIIJIABOB

Mepsbl 6€3011acHOCTH TIPH KOHTPOJIE Pe3yIbTaTOB TEPMHUECKON 00pabOTKH
W3IEIUN CpeaHeN CI0)KHOCTH

[Topsimox mprUMEHEHHS CPEACTB MHANBUYATbHOM U KOJUJIEKTUBHOW 3a1IUThI
IIPH KOHTPOJIE PE3YIbTATOB TEPMUIECKON 00pabOTKH U3IeNnil CpeaHei
CJIOKHOCTH

TpeGoBanwMs OXpaHbI TPYA, TOKAPHOU, TPOMBIIIICHHON, SKOJOTUIECKON U
AJIEKTPOOE30MACHOCTH

Oco0ble yCIIOBUS IOITyCKa K
pabote

Hpyrue xapakTepucTUKU

3.2.2. TpyaoBasi pyHkumst

HaumenoBanue

[IpoBepka pe3yabTaToB TEPMUYECKOM
00pabOTKHU U3JIETUI CpeTHEH CII0KHOCTH KBaM(UKAIIMHU

Kon | B/02.3 Yposenb 3

[poucxoxaeHre 06001IEHHOM
TPYIOBOH (QYHKIMH

Opurumas X 3anMCTBOBAHO U3 957
OpHUTHHAJIA
Kon Peructpanmonssiit Homep
OpUrHHaIa npodeccroHanbHOTO
CTaHapTa

TpynoBeie 1eHCTBUS

KoHTpoub n3nennii cpeaHen CI0KHOCTH U3 YIVIEPOAUCTBIX U JIESTUPOBAHHBIX
CTaJIeH, YyI'yHOB, CIJIABOB LIBETHBIX METAJUIOB IOCIJIE TEPMHUUECKOH 00pabOTKH

[Tpuemka usgenuii cpeHel CI0KHOCTU € IPOBEPKOM reOMETPUUECKUX
pa3MepoB 110 YepTexkaM U TEXHUUECKUM YCIOBUSAM

Mertannorpaduueckuii aHaIu3 U3AETUN CPEAHEH CI0KHOCTH U3 METAIJIOB U
CIUIaBOB IOCIIE TEPMUYECKOI 00paboTKH

I/I3MepeHI/Ie TBCPAOCTHU IMOCJIC IEMCHTALIUH, 00BEMHON U HOBerHOCTHOﬁ
3dKaJIK! U OTITyCKa 15691 (S 0705 CpeHHeﬁ CJIIOKHOCTH

[TpoBepka coOt0AeHNS YCTAaHOBIECHHBIX PEKUMOB TEPMUUECKON 00pabOTKH
U3JIENUH Cpe/iHEl CI0KHOCTH Ha 00CITy’)KHBAEMOM y4JacTKe

3anoiHeHne TEXHUYECKON TOKyMEHTAllMU 110 UTOraM MPOBEPKH Pe3yIbTaTOB
OTepaIyii TepMUUECKON 00pabOTKM U3IETTUI CPEIHEN CIIOKHOCTH

Heo6xoanmele ymeHust

KonTponupoBath Makpo- U MUKPOCTPYKTYPY TePMHUUECKH 00pabOTaHHBIX
W3ENUN CPEAHEN CII0KHOCTH U3 YIJIEPOAUCTON U JIESTUPOBAHHOM CTaJIH,
CILJIABOB I[BETHBIX METAJJIOB C UCIOJIb30BAHUEM JIYIIbI U CBETOBOIO
MHKPOCKOIA

I/I3Mep$ITL TCOMETPHUICCKUC PA3MCPLIL 156691 (51105075 CpeﬂHeﬁ CJIOKHOCTHU IIpU
MMOMOIIH MCPUTCIIBHOT'O HHCTPYMCHTA

N3MepsaTs TBEpAOCTh, MUKPOTBEPAOCTD U3/IEIIUN CPETHEN CIIOKHOCTH MPH
MTOMOIIH PUOOPOB

Hcnonp3o0Bath crenuanbHble MPUCIOCOOIEHUS TPU U3MEPEHUN TBEPIOCTH
00pa310B HWINHAPUYECKOH OopMBbI

W3MepaTh napamMeTpsl pexXUMOB TEPMUUECKONW 00pabOTKU U3IAETUI cpeHe
CJIO)KHOCTH TPU MIOMOIIH KOHTPOJIbHO-U3MEPUTENBHBIX PHOOPOB

3anoHATh TEXHUYECKYIO JOKYMEHTAIMIO [10 UTOTaM MPOBEPKHU PE3YJIHTATOB
orepanuii TepMudeckoil 00paboTKU U3AENUN CPEeTHEN CIIOKHOCTH




HeoOxonnMmele 3HAaHUA

TemneparypHble peXXUMBI IIPH 3aKaJIKE U OXJIAKICHUN AJIS TOTy4EeHUs
TpeOyemMoi TBEpPIOCTH

Metonbl H3MepeHHs TEOMETPUUECKUX Pa3MEPOB 3ar0TOBOK U JieTallei

Bunbl, Ha3HaueHNE U OPSAJOK IPUMEHEHUS! MEPUTEJIBHOIO HHCTPYMEHTA
Bunpl, Ha3HaYeHHe U MOPAAOK IPUMEHEHUs IPUOOPOB ISl U3MEPEHMUS
TBEPJIOCTH, MUKPOTBEPIOCTU

Bunpl, Ha3HaYeHne U MOPSAAOK IPUMEHEHUs IPUCTIOCOOIEHUH sl U3MEPEHHUs
TBEPJIOCTU

Haznauenue, npuHIUIB pabOTHI U TPAaBUIIa IPUMEHEHHSI MEXaHUIECKUX
nprOOPOB IJIs1 KOHTPOJISI TApaMETPOB TEPMUIECKON 00pabOTKU

Hasznauenue, npuHIUIBI pabOTHI M TPaBUIIa IPUMEHEHHS SIEKTPHUECKUX
prOOPOB IJIs1 KOHTPOJISI TAPaMETPOB TEPMUIECKON 00pabOTKH

OCHOBBI yCTPOMCTBA IJIAMEHHBIX, [A30BbIX, UHAYKIIMOHHBIX, JICKTPUUYECKHUX,
BAKyyMHBIX TIeYei

[Topsimok ornpeneneHus: COOTBETCTBHSI MUKPOCTPYKTYPHI 3aIaHHBIM
TpeOOBaHUAM

ITopsinoK 3aII0IHEHNS] TEXHUYECKOW JOKYMEHTALMU 110 pe3yJIbTaTaM KOHTPOJIA
Ka4ecTBa TEPMHUYECKON 00pabOTKH

BeniecTBa u ux cMecHu A1 HACHIIIICHUS METAJIJIOB U CILIIaBOB yriepoaom

Cucrema AOIYCKOB U ITOCAJOK z[eTaneﬁ MalluH

Bupl 1 pexuMBI TEPMUYECKOM 00pabOTKH U3JIENNI U3 CTAIN Ha
00CITyKUBaEMOM y4acTKe

3aBHCUMOCTh pasMcEpa 3€¢pHa OT CKOPOCTHU 3aTBCPACBAHUS CIIMTKA

JedexTsl 3aKanku METaIoB

3aBHCUMOCTh MEXaHUYECKIX CBOWCTB 00pabaThIBaeMBbIX HA YYaCTKE METAJIOB
U CIJIABOB OT PEKMMOB TEPMHUECKON 00padOTKH

Meps! 6e301acHOCTH ITPU KOHTPOJIE PE3YIbTaTOB TEPMUUECKON 00paboTKH
M3AEIUN cCpeaHel CI0KHOCTH

[Topsiiok mpUMeHEeHUs CPeACTB UHIMBUyalIbHOM U KOJJIEKTUBHOM 3aIUThI
IpU KOHTPOJIE Pe3yIbTaTOB TEPMUUECKOI 00pabOTKH U3ienuil cpeHeit
CJIOHOCTHU

TpebGoBanust OXpaHbl TPY/Ia, TOKAPHOH, MPOMBIIIIIEHHOM, SKOJIOTUUECKON U
AIEKTPOOE30MaCHOCTH

OcoOsle ycrioBus J0IycKa K
pabore

Jlpyrue xapakTepucTHKU

3.3. O606mennast TpyaoBas pynkuus «KoHTpoIb pe3yIbTaTOB TEPMUUECKOH 00pPa0OTKH CJIOKHBIX

H3AeIuin»
KoHTpoab pe3yibTaToB TEPMHUUECKON VpoBeHb
HanmenoBanue p pesy. p o Kog C P 3
00pabOTKH CIIOKHBIX U3JIEINI KBanupUKaLK
IIpoucxoxaenne 0600meHHOI 3anMCTBOBAHO U3
. Opurunzan X 957
TPYAOBOH (HyHKIIHU OpHUTHHANA
Kon Peructpannonusiii Homep
OpUTHHAJIA po(heCCHOHATBHOTO
CTaHJapTa

Bo3MoxxHBIE HAUMEHOBAHUS

‘KOHTpOJ‘Iep 1o TepMoodpabdoTke 4-ro paspsaa




‘z[omKHOCTeﬁ, npodeccuit

TpebGoBanus Kk 06pa30BaHUIO
1 00y4YCHHIO

Cpennee obmee oOpa3oBaHHE U

npodeccHoHaIbHOE 00YYCHHUE - TPOrPaMMBbI MPO(HECCHOHAITBHOM MOITOTOBKH
1o podeccusiM padoUKX, TOHKHOCTSM CITY)KaIIUX; IIPOTPAMMBI
HEePEroAroTOBKY pabouuX, CITyKaIIUX; IPOTrPaMMBbI ITOBBIIICHHUS
KBAJTM(HUKAIMN PA00UHX, CIyKAIUX

WIIN

Cpennee mpodeccnoHabHOE 00pa30BaHUE - MPOTPAMMEI MTOJATOTOBKU
KBAJTM(HUIHUPOBAHHBIX pabOUYMX, CIyKAIIUX

TpeboBaHMs K OIIBITY
NPaKTUYECKON paboTHI

He MeHee 01HOTO rojja KOHTPOJIEPOM I10 TEPMOOOpaboTKe 3-ro paspsaa A
IPOIIEAINX NPpodecCHOHATBHOE 00yUeHNE

Oco0ble yCIIOBUS IOITYCKa K
pabore

[TpoxoxkaeHue 00g3aTeNbHBIX TPEIBAPUTENBHBIX U MEPUOTUIECKIX
MEAUIIMHCKIX OCMOTPOB

[Tpoxoxkaenue oOydeHHus: Mepam MoKapHO 0e30macHOCTH
[TpoxoxkaeHHe NHCTPYKTaXxa 10 OXpaHe TpyAa Ha pabodeM MecTe

Jpyrue xapakTepucTUKU

I[OHOJ'IHI/ITCJ'IBHI)IG XapaKTCPHUCTUKHU

HaumenoBanue 6a30Boii rpynmbl, JOTKHOCTH
HaumenoBanue nokymeHnTta Kon
(mpodeccun) WU CEUATBHOCTH
ETKC wnu EKC KonTponep no tepmoobpadoTke 4-ro paspsiaa
OKIIATP 13026 KonTponep mo tepmoobdpadboTke
OKCO 2016 2.22.01.04 Kontposep MeTamiypruyeckoro npou3BoACTBa

3.3.1. TpynoBasi pyHkuus

[ToaroroBka K KOHTPOJIIO PE3YJIBTATOB v
o OBEHb
HaumenoBanue | TE€PMUYECKON 0OpaOOTKHU CIOKHBIX Kox C/01.3 P 3
N KBaJTU(UKAIHH

15631 (SN 05151

[Ipoucxoxaenne 0600MCHHO 3auMCTBOBAaHO U3
. Opwurunan X 957
TPYAOBOH (HyHKIIHA OpHUTHHAJIA
Kox PeructpannonHsiii Homep
OpHUTHHAA po(heCCHOHATHHOTO
CTaHIapTa

TpynoBsie 1eliCTBUS

BrrsiBrieHue 3a/1a4 KOHTPOJIS CIIOXKHBIX U3JENUH, T0JIBEPraeMbIX TEPMUUECKOM
Y XUMUKO-TEPMUYECKON 00paboTKe

Onpe/:[eneHI/Ie CIIOCO0OB U MOCJICA0BATCIIBHOCTHU ITPOBCPKU MPUHUMACMBIX
CIIOJKHBIX M3ACIUN

Hanmanka u perynupoBaHre KOHTPOJIbHO-U3MEPUTENBHBIX HHCTPYMEHTOB IS
MIPOBEPKH PE3YJIBTATOB TEPMUUIECKON 00PAOOTKH CIIONKHBIX U3ICTUN

Hananka u perynupoBanue nmpuOOpoB Il MPOBEPKU TBEPIOCTH CIOKHBIX
U3IenIni

[ToaroroBka CBETOBBIX MPUOOPOB JIJIS AHATTU3a MUKPOCTPYKTYPBI CITOKHBIX
U3IEITUN

[ToaroToBka 00pa3IOB CIOKHBIX U3ACTUHN TSI MUKPOCTPYKTYPHOTO aHATTN3a




Heobxoaumbie ymeHus

AHaTM3UPOBATH YSPTEKH, CIICIIM(DUKAIIMHA H TEXHHYCCKUE HHCTPYKIIUHU Ha
CIIOKHBIC U3JIENUS, TTOIBEPTaeMble TEPMHUECKON 00paboTKe

M cronp30BaTh MEPCOHATBHYO BRIYUCIUTENBHYIO TEXHUKY JIJIsl pabOoTHI ¢
BHEIIHUMH HOCHTEIISIMA MHPOPMAIIMU B yCTPOHCTBAMHU BBOJIa-BBIBOJIA
uHpopmarun

KOHI/IpOBaTL, nepeMenaTb, COXpaHiaThb, ICPEUMEHOBBIBATD, YAAJIATD,
BOCCTaHAaBJIMBATb (baﬁﬂbl

ITpocMaTpuBaTh KOHCTPYKTOPCKYIO M TEXHOJIOTMYECKYIO JOKYMEHTALUIO C
MCII0JIb30BaHUEM IPUKIIAHBIX KOMIIBIOTEPHBIX IPOrpaMM

ITeyaTtaTe KOHCTPYKTOPCKYIO U TEXHOJIOTHYECKYIO JTOKYMEHTALIMIO C
UCIIOJIb30BAHUEM YCTPOUCTB BBIBOJIA TpapUUECKON U TEKCTOBOW MH(POpMAITUN

HacrtpauBatb cBeTOBBIC TPUOOPHI JIJIs1 aHATN3a MUKPOCTPYKTYPHI CIIOKHBIX
1531 (0505

Bri0upats criocoObl KOHTPOJISI IPHHUMAEMBIX CIIOKHBIX U3ICITHi

[ToaroraBauBaTh K UCIOIB30BAHUIO TPHOOPHI JIJIS1 IPOBEPKH TBEPIOCTH
CJIOKHBIX U3JIEIINI

[ToaroraBnuBaTh K UCHOIB30BAHUIO KOHTPOJIBHO-U3MEPHUTENBHBIE TPUOOPHI
JUTSL KOHTPOJISL PeKUMOB TEPMHUUECKON 00paOOTKHU CIIOKHBIX U3IETHIA

HpOI/I?,BOI[I/ITI) MCXAaHUYCCKYIO OUUCTKY 06p33HOB MCETAJIJIOB U CIIJIaBOB IJIA
KOHTPOJIA CIIOKHBIX I/IBI[GJ'II/Iﬁ

HpOI/I?,BO,[[I/ITI) XUMHYCCKYIO OYHUCTKY 06pa3IIOB MCTAJIJIOB U CIIJIaBOB JIJIsA
KOHTPOJIA CIOKHBIX I/ISI[eJII/Iﬁ

[TpousBoauTh HIIM(pOBaHKE, TPABIECHUE U 3AIPECCOBKY B IJIACTMACCOBBIC
dbopMbI 06pa31IOB I aHAIN3a MUKPOCTPYKTYPbI CIIOKHBIX U3EIUN

HeoOxonuMele 3HaHUS

HOpSII[OK IIOATOTOBKH K HCIIOJIb30BAHNIO KOHTPOJIBbHO-U3MEPUTCIIbHBIX
HpI/I60pOB, MMPUMCHACMBIX B TCPMHUYCCKOM ITPOU3BOJACTBE

[Topsi1oK MOATOTOBKH K MCIIOJIH30BAHUIO MPUOOPOB ISl TPOBEPKH TBEPIOCTH

BI/I,[[BI, Ha3Ha4YeHHE U 00IacTh MPUMCHCHUS NHCTPYMCHTOB IJIA
MEXaHNYECKOH OYHMCTKHU

BI/I,[[BI, Ha3HAYeHHE U 00JIaCTH MMPUMCHCHUSA PCAKTHUBOB U HpHCHOCO6J'I€HPII>i
JUISL XUMHAYECKOH OYMCTKH

CrniocoObl onpeienieHrs MapoK CTaJIM O LIBETY UCKPbI

CyIIHOCTB MPOIIECCOB HUTPOIIEMEHTAIINU, KapOOHUTPALIUU U
Kap00OOpUpOBaHUS

CtpyKTypHBIE IPEBpAIICHHS] IPU TEPMUIECKON 00pabOTKe JTeTHPOBAHHBIX
CTaJIell ¥ CTIeUaTbHBIX YyTYHOB

Texanueckne YCIJIOBUA U TOCYAAPCTBCHHBIC CTAHAAPTEI HA ITPUCMKY CJIOKHBIX
U3JIeMI U3 CTaIM U CIUIABOB ITOCIIE TEPMUYECKON 00paboTKH

VY CeTpoiCTBO KOHTPOIBHO-U3MEPUTEIBHBIX HHCTPYMEHTOB, IPUMEHAEMBIX ITPU
MIPOBEPKE PE3yJIbTATOB TEPMUUECKOI 00pabOTKH

Bunpl, Ha3HaYeHHe U MOPAAOK MPUMEHEHHS CBETOBBIX PUOOPOB /IS aHAIHU3a
MHUKPOCTPYKTYPbI

CBoiicTBa CTaJ'ICI\/'I, YYTYHOB, IBCTHBIX MCTAJIJIOB U UX CIIJIABOB

[Topsimok paGoTHI ¢ MEPCOHATLHON BEIYUCIUTEILHON TEXHUKOU

[Topsimox paboThI ¢ (haiimoBoi CUCTEMOM

OcHoBHbIE (OpMaThI ITPEICTAaBICHUS SJIEKTPOHHON IrpaduuecKoil 1 TEKCTOBOM
uH(popMalun

Bunpl, Ha3HaueHe U MOPSAJOK MPUMEHEHHUS YCTPONCTB BbIBOIA rpaduueckoi
U TEKCTOBON MHGOpMauu




Mepsl 6€3011acHOCTH TIPH KOHTPOJIE Pe3yIbTaTOB TEPMHUECKON 00pabOTKH
CJIO>KHBIX U3IETUI

[Topsimox mpruMeHeHHs CPEACTB MHANBUIYATbHON U KOJIJIEKTUBHOM 3aIIUTHI
IIPU KOHTPOJIE PE3yJIbTATOB TEPMUIECKON 00paObOTKH CIIOKHBIX U3ICTUI

TpeGoBanus OXpaHbI TPYA, MOKAPHOU, TPOMBIIIICHHON, 3KOJOTUIECKON U
AIIEKTPOOE30MacCHOCTH

Oco0ble ycIIoBUS IOITyCKa K
pabote

Hpyrue xapakTepucTUKU

3.3.2. TpyaoBasi pyHkumsi

HanmenoBanue

[Ipoucxoxnenre 06001IEHHOM
TPYIOBOH QYHKIMH

[IpoBepka pe3yapTaToB TEPMUUECKOU Ko C/02.3 VposeHb 3
00pabOTKU CIIOKHBIX M3ICTHIA 8 ' KBAJIM(HKALIH
Opurumas X 3auMCTBOBAHO U3 957
OpHUIMHaja
Kox PeructpannonHsiii Homep
OpUTAHAJIA po(heCCHOHATHHOTO
cTaHjapTa

TpynoBble neicTBuUs

KOHTpOJ'IB CJIOKHBIX PI3I[CJ'IPII>1 N3 BBICOKOYIJICPOAUCTLIX U JICTUPOBAHHBIX
CTaJ'ICI‘/'I, JICTUPOBAHHBIX YYT'YHOB, JUCIICPCUOHHO-TBCPACIONIUX CIIJIABOB
OBCTHBIX MCTAJJIOB IIOCJIC TCpMquCKOﬁ 06pa6OTKI/I

[TpreMka CIOKHBIX U3JIEIHH ¢ TPOBEPKOI FTEOMETPHUUECKHUX Pa3MEPOB IO
YepTerkaM U TEXHUYECKUM YCIOBHUSIM

Meramiorpadguueckuii aHaau3 CIOKHBIX U3 MTOCIe TEPMUYECKON
00paboTku

W3mepeHue TBepAOCTH TOCTE TEPMUUECKON 00pabOTKU CIOKHBIX U3ACTUI

HpOBepKa CO6J'IIO,[[CHI/I$I YCTaHOBJICHHLIX PC)KUMOB TepMquCKOﬁ 06pa60TKI/I
CIIOJKHBIX M3JIEIUNA Ha O6CJ'Iy)KI/IBaeMOM Y4acCTKE

OmnpeneneHne KayecTBa M COPTa BCIIOMOTATEILHBIX MAaTEPUAIOB TIPH
TEPMUYECKON 00pabOTKE CIIOKHBIX U3ICTUN

KoHTpOJIb MOBEPXHOCTHOW 3aKAJIKH CIOKHBIX U3EIUNA TOKAMU BBICOKOM WIJIN
MPOMBIIUIEHHON YaCTOTBI

KoHTpoib pe3ynpTaToB LIeMEHTAIlUU, HUTPOLIEMEHTALUH, a30TUPOBAHUS U
OOpHpOBaHUS CIOKHBIX U3EIUN

KoHTposb peXUMOB TEPMUUYECKON U XUMUKO-TEPMUUECKON 00paboTKH
CJIOYKHBIX M3ICIIAN

HeobOxonumele ymeHust

AHaJ'II/ISI/II)OBaTB TCXHUYCCKYIO JOKYMCHTAWIO HAa CJIIOKHBIC U31C/THA

KoHTponupoBate Makpo- 1 MUKPOCTPYKTYpPY TEPMUUYECKH 00pabOTaHHBIX
CJIOXKHBIX M3AEIIUI U3 YIVIEPOJUCTON U JIESTUPOBAHHOM CTaJIel U IIBETHBIX
METAJIJIOB 110CJI€ TEPMUYECKON U XUMUKO-TEpMUYECKON 00paboTKH

I/I3MepHTL TCOMETPHUYCCKUC PA3MEPHBI CIIOKHBIX U3IEIUN Ipu rnmomouu
MCPUTCIILHOTO HHCTPYMCHTA

N3mepsTs napaMeTpbl peKMMOB TEPMUYECKON M XUMHUKO-TEPMHUYECKON
00pabOTKH CIOKHBIX U3/ETHI MPU MTOMOIIN KOHTPOJIbHO-U3MEPHUTENbHBIX
npubopoB

[TpuMmeHsTh IUpOMETpHUUECKHUEe TPUOOPHI AJIs1 KOHTPOJISE TEPMUYECKOM




00pabOTKH CIIOKHBIX U3ACTUI

W3mMepsaTh TBEpAOCTh, MUKPOTBEPIOCTh CIIOKHBIX U3JIEIUN TIPU TTOMOIITH
puOOpOB

Hcnonp30Bath crienualibHbIe IPUCTIOCOOICHUS IPH U3MEPEHUU TBEPIOCTH
00pa31oB CIOKHON (HOPMBI

OdopMIIATh TEXHUUYECKYIO JOKYMEHTALUIO 10 UTOraM IIPOBEPKU pe3yJIbTaTOB
orepanuii TEePMHUECKON U XUMHUKO-TEPMUYECKON 00pabOTKH CII0KHBIX
U3JeIni

Hcnonp30BaTh NEPCOHAIBHYIO BEIUMCIUTEIbHYIO TEXHUKY JIJIS1 paOOTHI €
daitnamMy U IPUKIIATHBIMU TPOrpaMMaMu

M cronp30BaTh NEPCOHAIBHYIO BRIYUCIUTEIBHYIO TEXHUKY JIJIsl pabOTHI ¢
BHEITHUMH HOCHTEJISIMUA HHPOPMAIIUU U yCTPOHCTBAMHU BBOJIa-BBIBOJIA
uHpopmaruu

Konuposartse, nepemeniars, COXpaHsTh, IEPEUMEHOBBIBATD, YIAJATh,
BOCCTaHaBJIMBATh (paniibl

ITpocMaTpuBaTh KOHCTPYKTOPCKYIO M TEXHOJIOTMYECKYIO JOKYMEHTAIUIO C
MCII0JIb30BaHUEM IPUKIIAHBIX KOMIIBIOTEPHBIX IPOrpaMMm

Hcnonb30BaTh TEKCTOBBIE PEIAKTOPHI (ITPOLIECCOPHI) I CO3TAHMS
JOKYMEHTOB TI0 pe3yJIbTaTaM KOHTPOJIS Pe3yIbTaTOB TEPMUUYECKON 00paboTKU

CkaHupoBaTh TEKCTOBBIE U rpapuueckre JOKYMEHTHI C UCTIOJIb30BaHUEM
YCTPOICTB BBOJIa MH(POPMAITUU

Honyanb, OTHPABJIATH, [ICPECHLIATD COO6HI€HI/I$I U JOKYMCHTHI 110
ANEKTPOHHOMU MMOYTE

HeoOxonuMele 3HaHUS

OcHoBHbIE TpaBUIIa BRIOOpA peKUMa TEPMUUECKOM 00pabOTKU B Mevax
CJIOKHBIX M3JEJINIA U3 MHCTPYMEHTAIBHBIX U JIETUPOBAHHBIX
KOHCTPYKLMOHHBIX CTajel

TexHuyeckue yciaoBUs U TOCYNapCTBEHHBIE CTAHIAPTHI HA MPUEMKY CIIOKHBIX
U3JIENHIA U3 CTAIH MOCIe TePMUYECKOM 00paboTKU

[Topsimokx opopmMIIeHHsT TEXHUYECKOW JOKYMEHTAIIUH 110 UTOTaM IPOBEPKU
pe3yJIbTATOB ONEPALMi TEPMUUECKOIN U XUMUKO-TEpPMHUUYECKON 00paboTKH

HasHaquHe, IMPUHIHUIIBI pa6OTI>I W IpaBuJia IPUMCHCHHUA MCXaHUYCCKUX
MPUOOPOB JJII KOHTPOJISI TAPAMETPOB TEPMHUUECKOM 00paboTKU

Haznauenue, mpuHIMIBI pabOTHI U MTPaBUIIa TPUMEHEHHUS AIEKTPUIECKUX
MPUOOPOB JJII KOHTPOJISI TAPAMETPOB TEPMHUUECKON 00paboTKU

Metoapl HU3MCPCHUA TCOMECTPUUCCKUX PASMEPOB 3aroTOBOK U JeTajen

BI/II[I)I, Ha3HA4YCHUC U NOPAAOK IMMPUMCEHCHUA MCPUTCIIBHOT'O MHCTPYMCHTA

BI/I,[[BI, Ha3HAYCHUC U MMOPAAOK IIPUMCHCHUA HpI/I60pOB AJIsL UBMCPCHUA
TBCPAOCTU, MUKPOTBECPAOCTU

BI/I,[[BI, Ha3HAYCHUC U MMOPAAOK IIPUMCHCHUA HpI/ICHOCO6HeHI/II>'I AJI UBMCPCHUS
TBCPAOCTU

TekcToBbIe pelaKTOPHI (MMPOIIECCOPHI): HAMMEHOBAHUS, BOBMOXHOCTH U
MOPSIIOK pabOTHI B HUX

Bunpl, Ha3HaueHe U MOPSAJOK MPUMEHEHUs YCTPOHCTB BBO/IA IpaduyecKkoil u
TEKCTOBOM MH(pOpMau

HpI/IKJ'Ia,Z[HBIe KOMITBIOTCPHBIC TPOTrpaMMBI IJI paGOTLI C 3J'IeKTp0HHOI71
IMOYTOM: HAaNMMCHOBAHUS, BOBMOXXHOCTU U TTOPAOOK pa6OTLI B HUX

Ha3znauenue, npuHIUNIBI paOOTHI HarpeBaTEIbHBIX M€YEH, HCIIOIb3yEMbIX Ha
y4acTKe

TennoBbie peKUMBI TEPMUYECKONH 00PAOOTKHU CIIOXKHBIX U3ACITUN




XHUMHYECKUH COCTaB pabOvHX CpeI MPU TEPMUIECKON M XUMHUKO-
TEPMHUUECKON 00paOOTKE CIIOKHBIX U3IEITHIA

YcTpoiicTBO, HA3HAYEHHE U YCIIOBUS PUMEHEHUS! KOHTPOJIbHO-
M3MEPUTENIbHOTO HHCTPYMEHTA

JledexTsl TepMudeckoii 00pabOTKH METAIIIOB U CILUIABOB

3aBHCUMOCTh MEXaHUYECKIX CBOWCTB 00pabaThIBaeMBbIX Ha Y4aCTKE METAJIOB
U CIUIABOB OT PEIKUMOB TEPMUYIECKOM 00pabOoTKH

Bnusinue mogudunupoBanus Ha pa3Mep 3epHa

3aBHUCHUMOCTh MaKpPOCTPYKTYPBI OT BUJIOB OOPaOOTKH JTaBJICHHEM

Tunbl TUPOMETPUYECKUX IPUOOPOB [UIsi KOHTPOJIS TEMIIEPATYPhI IPOLIECCOB
TEPMUYECKOH 00paboTKH

Cuctema JI0IyCKOB U MTOCAI0K JIeTajei MaIiiH

IIpyn4nHBI U3MEHEHUs CTPYKTYPHI CTAIXA B 3aBUCUMOCTH OT CKOPOCTH Harpesa
U TEMIIEpaTypPbl

Bupl mocnemyromnieit MexaHM4eCKOi 00pabOTKH MPUHUMAEMBIX JeTallel U
71631 (X1 1707

[TpaBuiia opopmiieHH TEXHUYECKOM TIOKyMEHTALUN

Mepb! 6€3011acHOCTH TIPH KOHTPOJIE PE3yJIbTATOB TEPMUIECKON 00paboTKH
CJIOKHBIX U3JIEIINI

HOpﬂIIOK HpI/IMeHeHI/Iﬂ CpeI[CTB PIHIII/IBPI,ZIyaJIBHOﬁ Hu KOHHGKTHBHOﬁ 3allIUThI
IIPH KOHTPOJIE PE3YIBTATOB TEPMUIECCKON 00pabOTKHU CIIOKHBIX 3arOTOBOK U
U3JIETTNN

TpeGoBanus OXpaHbl TPyIa, MOKAPHOU, MPOMBIIIIICHHON, SKOJOTUYECKON U
AIIEKTPOOE30MaCHOCTH

OcoOble yciioBus J0IMYyCKa K
pabore

Jpyrue xapakTepuCTUKU

3.3.3. TpynoBasi pyHKuus

[IpenorBpaienue nehekToB Mpu

> y
Haumenopanue MPOBEJICHUH TepMUIECKON 00paboTKH Kon C/03.3 POBCHE 3

CIIOJKHBIX M3ACITHUN

KBaJTH(QUKAIIN

[Ipoucxoxaenne 0600MCHHO
TPYIOBOH (QYHKIMH

OpurnHan X 3auMCTBOBaHO U3 957
OpHUTHHAJIA
Kon Peructpaumonssiit Homep
OpUrHHaNIa npodeccroHanbsHOrO
CTaHIapTa

TpynoBeie 1elcTBUS

CormocTaBieHue pe3yIbTaToB KOHTPOJISI TEPMUUECKONU 00paOOTKHU CIIOKHBIX
W3AEIUI C TapaMeTpaMK TEXHOJIOTUH

BrisiBnenue npuunH AepeKToB TEPMUUECKONH 00paOOTKHU CII0KHBIX U3/IETHM

PazpaboTka mpeiokeHuil o ycTpaHeH! 0 IPUYHH Ae()EKTOB TEPMUUYECKON U
XMUMHUKO-TEPMHUUYECKON 00paObOTKHU CIIOKHBIX U3JIENNI

Heob6xomumbie ymenus

OnpenensTb NPUYUHBI BOSHUKHOBEHHUS 1e()eKTOB 00padaThIBAEMbIX CIOMKHBIX
U3JIEeHH 10 peXXUMaM TEPMHUECKON U XUMUKO-TepMUYecKoi 00paboTku

AHaIM3upoBaTh PEKUMbI TEPMUUECKON U XUMUKO-TEPMUYECKOM 00paboTKH
CJIOXKHBIX M3/IETUH, IPUMEHsIEMbIE Ha 00CITy)KUBAEMOM YUYacTKe




CoznaBath AJIEKTPOHHBIE TAOIHIIbI, BHITOIHATH BEIUUCICHUS U 00paboOTKyY
JAHHBIX 0 Pe3yJIbTaTaM KOHTPOJIS TePMUUYECKON 00paboTKH

Hcronp30BaTh MPUKIIaIHBIE KOMITBIOTEPHBIC TPOTPAMMBI JUTSI BEIYUCICHHUH
XapaKTEPUCTHK TBEPAOCTU U MPOYHOCTH U3IEIUH, TOIBEPTHY THIX
TepMUYECKON 00paboTKe

dopMyIUpoBaTh NPEIOKEHUSI, HAITPABJIEHHbIE HA YCTPAHEHHUE TPUYNH
nedeKTOB IpU TEPMHUUECKON U XUMUKO-TEpPMUUECKONH 00pabOTKe CIOKHBIX
U3JIeHii Ha 00CITYKMBAEMOM yU4acTKe

Heo0xoaumble 3HaHUS

TexHudeckue yciioBUs U rOCYJapCTBEHHBIE CTAHIAPTHI HA IIPUEMKY CIIOKHBIX
U3JeNUI U3 CTaJIM TI0CIIe TEPMHUUECKOM 00paboTKH

[TpuknaaHbie KOMIBIOTEPHBIE IPOTPAMMBI ISl pabOTHI C HJIEKTPOHHBIMU
TabIMIIAMU: HAMMEHOBAHUS1, BO3MOXKHOCTHU U MOPSAIOK PabOThI B HUX

HpI/IKJ'Ia,Z[HBIe KOMITIBIOTCPHEBIC IIPOIrpaMMBbl IJId BBIYMCIICHHI: HaMMCHOBaHUs,
BO3MOJXHOCTHU U ITOPSAAOK pa6OTBI B HUX

TernoBbie peKUMBI TEPMUUECKOH 00paOOTKH CIOXKHBIX U3ICIHUI

XUMHUYECKUH cOCTaB paboOUuX Cpell MPH TEPMUIECKON M XMMHKO-
TEPMUYECKOI 00paboTKe NeTaneil 1 HHCTPYMEHTOB

yCTpOfICTBO, HAa3HA4YCHUC U YCJIOBUA IIPUMCHCHUS KOHTPOJIbHO-
HU3MCPUTCIIBHOI'O NHCTPYMCHTA

JedexTl Tepmuueckoil 00pabOTKH METAIIIOB U CILIABOB

IIpyn4nHBI H3MEHEHUS CTPYKTYPBI CTAJIA B 3aBUCHMOCTH OT CKOPOCTH Harpesa,
OXJIAXKACHUS U TEMIIEPATYpPBI

[Topsimok BBISIBIIEHUS TPUYUH 1€(EKTOB MPU TEPMUUECKON U XUMHUKO-
TEPMHUECKON 00pabOTKE CIOKHBIX U3IEIHA

[Topsinox pa3paboTKH MPeaIoKEHUN M0 yCTpaHEHHUIO MPUYHH 1e(eKTOB IpU
MIPOU3BOJICTBE OIEPALMii TEPMUUYECKON 00paOOTKH CIOKHBIX U3IEIUN

Mepb! 6€3011acHOCTH TIPH KOHTPOJIE PE3yJIbTATOB TEPMUIECKON 00paboTKH
CJIOKHBIX U3JIEIINI

ITopsa ok mpUMEHEHUs CPECTB UHIANBUIyaIbHOM U KOJUIEKTUBHOM 3aIUThI
IIPU KOHTPOJIE Pe3yJIbTaTOB TEPMUUECKON 00paOOTKHU CII0KHBIX U3/1ETHH

TpeboBaHus 0XpaHbl Tpya, HOXKAPHOW, MPOMBIIUIEHHON, 3KOJIOIMYECKON U
AIIEKTPOOE30MaCHOCTH

OcoOsle ycrioBus J0IycKa K
pabote

[pyrue xapakTepuCTUKN

3.4. O0o0mennas TpyaoBasi pynknus «KoHTpoJIb pe3yabTaToOB TepMHYECKOH 00pad0TKH 0€000

CJO0KHBIX M3eJINH»

KoHTpoab pe3yiIbTaToB TEPMHUYIECKON VpoBeHb
HaumenoBanue p pesy. p N Kon D P 4
00paboTKH 0c000 CIOKHBIX N3N KBaIM(HKALIH
[Ipoucxoxaenne 0600MCHHO 3auMCTBOBAaHO U3
. Opurunan X 957
TPYAOBOH (HyHKIIHU OpUTHHAJIA
Kon PeructpauuonHsiit Homep
OpHUTHHAJIA mpodeccnoHaTLHOTO
CTaHJapTa

Bo3MoxHBIE HANMEHOBaHUS
JOJKHOCTEH, mpodeccuii

Kontponep mo repmoobpaboTke 5-ro paspsia




TpeboBanus k 06pa30BaHUIO
1 00y4YCHHIO

Cpennee obmee oOpa3oBaHHE U

npodeCcCHOHAIbHOE 00yUYEHHE - MPOTPpaMMbI TPO()ECCHOHATLHOMN TTOATOTOBKH
1o podeccusiM padovrX, TOHKHOCTSIM CITY)KaIIUX; IIPOTPAMMBI
NEPENOrOTOBKH PaboUuX, CIyKAIIUX; MPOrPaMMBbI TIOBBIIICHHS
KBAJTHM(PUKAIMN PA0OYHX, CITyKAIUX

17001

Cpennee mpodeccnoHaibHOE 00pa30BaHUE - MPOTPAMMEI MTOATOTOBKU
KBAJTM(HUIHUPOBAHHBIX PabOUYMX, CIyKAIIUX

TpeOoBanus K OMBITY
NPaKTUYECKON pabOTHI

He MeHee IBYX JIeT KOHTPOJIEPOM TI0 TEPMOOOpaboTKe 4-T0 paspsiia st
HpoLIeIINX TPOo(ecCHOHATbHOE 00yUYCHUE

He MeHee 0HOTr0 T0/1a KOHTPOJIEPOM 10 TepMOOOPaOOTKE 4-r0 paspsiia npu
HATMYUU CPETHETO MPOPECCHOHATBHOTO 00pa30oBaHUs

Oco0ble yCIIOBUS IOITyCKa K
pabore

[IpoxoxkaeHue 00g3aTeNbHBIX IPEIBAPUTENBHBIX U MEPUOTUIECKUX
MEAUIIMHCKUX OCMOTPOB

[TpoxoxxaeHne o0yueHus MepaM MOKapHOH 0e30MacHOCTH
[TpoxoxaeHre HHCTPYKTaXka 0 OXpaHe Tpyaa Ha padoyeM MecTe

Jpyrue xapakTepucTUKU

I[OHOJ'IHI/ITCJ'IBHBIG XapaKTCPHUCTUKHU

HaumenoBanue 6a30Boii rpymnibl, JOTKHOCTH
HaumenoBanue nokymeHnra Kon
(mpodeccun) WU CIEUATBHOCTH
ETKC wnu EKC KonTponep no tepmoobpadboTke 5-ro paspsiaa
OKIIATP 13026 KonTponep mo tepmoobpadoTke
OKCO 2016 2.22.01.04 KoHntponep MeTamiypruyeckoro npou3BoICTBA

3.4.1. TpynoBasi pyHKuusA

[Ipoucxoxaerne 0600MCHHO
TPYIOBO# (YHKIMH

[ToaroroBka K KOHTPOJIIO PE3YJIBTATOB v
o OBEHb
HanumenoBanue | T€pMUYECKOH 00pabOTKH 0CO00 Kon D/01.4 P 4
N KBaJTU(UKAIHH
CJIOKHBIX U3CIINU
3aUMCTBOBaHO M3
Opwurunan X 957
OpHTHHANA
Kox PeructpannonHsiii Homep
OpUrHHaNa npodeccroHanbsHOrO
cTaHgapra

TpynoBsie neicTBUS

BrisBiienne 3a1a4 KOHTPOJIE 0C000 CIOXKHBIX U3ACTUMN, TTOABEPTraeMbIX
TEPMHUECKON M XUMUKO-TEpMUYECKOi 00paboTke

Omnpenenenue CiocoOOB U MOCIEA0BATEILHOCTH MPOBEPKU 0CO00 CIIOKHBIX
U3JIEITUN

Hananka u perynupoBaHne KOHTPOJIbHO-U3MEPHUTEIBHBIX HHCTPYMEHTOB IS
MIPOBEPKHU PE3yIbTATOB TEPMUUECKON 00pabOTKH 0CO00 CIOKHBIX HU3IEIUN

Hananka u perynupoBanue npuOOpoB Il MPOBEPKU MUKPOTBEPIOCTH 0CO00
CIIOKHBIX U3IEITUI

IToaroroBka CBETOBBIX HpI/I60pOB I aHAJIN3a MUKPOCTPYKTYPEL 0c000
CIIOJKHBIX M3ACIUN




[TonroroBka 006pa3oB 0c000 CIOXKHBIX U3AETUH IS MUKPOCTPYKTYPHOTO
aHaiu3a

[ToaroroBka 006pa3IoB 0COO0 CIOKHBIX U3CTUHN JIs OTIPEIeICHUS
XUMHYECKOT'O COCTaBa

Heo6xoaumele ymeHus

AHaIM3UPOBATH YEPTEXKHU, CIICUU(PUKAIIHI U TEXHUUECKUE HHCTPYKIMH Ha
0c000 CIIOXKHbBIE N3NNI, TOIBEpraeMble TepMUUecKoil 00paboTke

BBITIONTHATE IOMCK JTAHHBIX O IPUMEHSEMBIX METOJIaX KOHTPOJIS KadecTBa
0Cc000 CIIOXKHBIX H3/CIUH, MOABEPracMbIX TEPMUIECKON 00paboTKe, B
AJIEKTPOHHBIX CIIPABOYHBIX CUCTEMAaX M OMOIIMOTEKAX

HckaTh B 3JIEGKTPOHHOM apXHUBE CIPABOUYHYIO HH(MOPMAINIO, KOHCTPYKTOPCKUE
Y TEXHOJIOTUYECKHE JIOKYMEHTHI JIJIs1 BHITIOJIHEHUS! OTIepaIliid 110 KOHTPOJIIO
KauecTBa M3/CIUH, MOJBEPracMbIX TEPMUIECKOM 00paboTKe

HpOCManI/IBaTB JOKYMEHTHI U UX PEKBU3UTEI B OJICKTPOHHOM apXHBE

COXpaHSITB JOKYMCHTEI U3 3JICKTPOHHOI'O apXuBa

HacrtpauBath cBeTOBBIC TPHOOPHI 711 aHAITM3a MUKPOCTPYKTYPBI 0C000
CJIOKHBIX U3JIEIINI

BBI6I/IpaTI> CIIOCOOBI KOHTPOJIA MPUHUMACMbIX 0c000 CII0KHBIX I/I3,I[6J'II/II71

[ToaroraBnUBaTh K UCIOIL30BAHUIO IPHOOPHI ISl IIPOBEPKH TBEPAOCTH 0CO00
CJIOKHBIX U3IEIINI

[ToaroraBnuBaTh K UCIOJIb30BaHUIO KOHTPOJIbHO-U3MEPHUTENBHBIE TPUOOPHI
JUTSL KOHTPOJISL PeKUMOB TEPMHUYECKON 00pabOTKH 0C000 CIIOKHBIX W3 IEITHIMA

HpOI/I3BOI[I/ITL MCXaHUYCCKYIO0 OUUCTKY 06pa3u0B MCTAJJIOB U CIIJIaBOB IJIA
KOHTPOJIA 0c000 CI0KHBIX I/IBI[GJ'II/Iﬁ

HpOI/I?,BOI[I/ITI) XUMHUYCCKYIO OYHUCTKY 06p3.3HOB MCTaJIJIOB U CIIJIAaBOB JJIsA
KOHTPOJIA 0c000 CI0KHBIX I/IBI[GJ'H/Iﬁ

[Tpon3BOINTH MOCIOWHOE CHATHE CTPYKKU C 00pa3I[0B METAJUIOB H CILIABOB
JUIs. KOHTPOJISL XUMHUYECKOr0 COCTaBa 0CO00 CIIOKHBIX M3AEIHH

[TpousBoauTh HLIM(pOBaHKE, TPABIECHUE U 3APECCOBKY B IJIACTMACCOBBIC
dbopMbI 06pa3LIOB I aHAIN3a MUKPOCTPYKTYPbI 0CO00 CIIOKHBIX U3IEIUN

HCO6XOL[I/IMLIC 3HaHUA

HOpHI[OK MOATOTOBKHU K HUCITIOJIb30BAHNIO KOHTPOJIbHO-U3MEPHUTCIIBHBIX
HpI/I60pOB, MPUMCHSICMBIX B TCPMUYCCKOM ITPOU3BOACTBC

[Topsi1oK MOATOTOBKH K MCITOJI30BAHUIO MPUOOPOB ISl TPOBEPKH TBEPIOCTH

Bunel, HazHaueHne u 0071acTU MPUMEHEHHUSI MHCTPYMEHTOB IS
MEXaHNYECKON OUYMCTKU

BI/I,[[BI, Ha3HAYCHHE U 00JIaCTH MMPUMCHCHUSA PCAKTHUBOB U HpHCHOCO6J'I€HHfI
JUISL XUMHAYECKOH OUYMCTKH

CrniocoObl onpeiesnieHrs MapoK CTaJIM MO LIBETY UCKPbI

CyImHOCTh Npo1eccOB KOMOMHUPOBAHHON XUMHKO-TEPMUYECKO 00paboTKH 1
T dy3nOHHON MeTaTH3aul

Oco0eHHOCTH TIPEeBpaIleHHH B TUCTIEPCHOHHO-TBEPCIONINX CIUIaBaX MPU
TEPMUYECKOH 00paboTKe

TexHuyeckue yciaoBUs U TOCYIapCTBEHHbIE CTAHAPThI Ha IPUEMKY 0C000
CJIO>KHBIX M3/EIHH U3 CTaJIH U CIUIABOB MOCIIE TEPMUUYECKON 00paboTKH

DNEKTPOHHBIE CIIPAaBOYHBIE CUCTEMBI M OMOIMOTEKN: HAUMEHOBAHUS,
BO3MOXKHOCTH U MTOPSJIOK pabOThI B HUX

HOpﬂI[OK pa6OTBI C 3JICKTPOHHBIM apXHBOM TEXHHUYSCKOM AOKYMCHTaIuU

Y CTpoiCTBO KOHTPOIBHO-U3MEPUTEIBHBIX HHCTPYMEHTOB

Bunbl, Ha3HaueHe U MOPSAJOK MPUMEHEHHUS CBETOBBIX TPUOOPOB I aHAIHM3a
MHUKPOCTPYKTYPbI




CBolicTBa cTajnei, 4yryHOB, IBETHBIX METAJVIOB M UX CILIABOB

Mepsl 6€3011acHOCTH TIPH KOHTPOJIE Pe3yIbTaTOB TEPMHUECKON 00pabOTKH
0Cc000 CII0KHBIX U3IEITHNA

[Topsimox mprUMEHEHHS CPEACTB MHANBUYATbHOM U KOJUJIEKTUBHOW 3a1IUThI
IIPH KOHTPOJIE PE3YJIHTATOB TEPMUIECKON 00pabOTKM 0CO00 CIIOKHBIX
U3IeINN

TpeGoBanwus OXpaHbI TPY/A, MOKAPHOM, TPOMBIIIIICHHON, 3KOJOTUIECKON U
AJIEKTPOOE30MACHOCTH

Oco0ble yCIIOBUS IOITyCKa K
pabote

Hpyrue xapakTepucTUKU

3.4.2. TpynoBasi pyHkumst

HaumenoBanue

[IpoBepka pe3yabTaToB TEPMUYECKOM
00paboTKH 0CO00 CIIOKHBIX M3JICITHHA KBaU(pUKALMH

Kox | D/02.4 YpoBeHb 4

[poucxoxaeHre 06001IEHHOM
TPYIOBOH (QYHKIMH

Opurumas X 3anMCTBOBAHO U3 957
OpHUTHHAJIA
Kon Peructpanmonssiit Homep
OpUrHHaIa npodeccroHanbHOTO
CTaHapTa

TpynoBeie 1eHCTBUS

KoHTpob TBepAOCTH 0c000 CIIOKHBIX U3JICIHHA U3 JISTHPOBAHHBIX,
BBICOKOJISTUPOBAHHBIX U CIICIUAIBHBIX CTaJICH, JISTHPOBAHHBIX YYTYHOB,
JIMCTIEPCUOHHO-TBEP/ICIONIMX CIIJIABOB I[BETHBIX METAJIIOB IOCIIE
TePMUYECKON 00pabOTKH

KoHTpomb cTpyKTyphl 0000 CIOKHBIX U3/IETUI U3 JIETUPOBAHHBIX,
BBICOKOJIETUPOBAHHBIX U CIIEIUAIBHBIX CTAJEH, JISTHPOBAHHBIX YyTYHOB,
JIMCTIEPCUOHHO-TBEP/ICIOIMX CIIJIABOB I[BETHBIX METAJIIOB I1OCIIE
TEPMUYECKOH 06paboTKH

KoHTpos1b XUMUYECKOTr0 cOcTaBa 0CO00 CIOKHBIX M3EIUN U3 JIETUPOBAHHBIX,
BBICOKOJIETHPOBAHHBIX U CHEIHAIbHBIX CTaJIeH, JIESTUPOBAaHHBIX YyTYHOB,
JUCIIEPCUOHHO-TBEPICIONINX CIUIABOB LIBETHBIX METAJIJIOB MTOCIIE
TEPMUYECKON U XMMHUKO-TEPMHUYECKONH 00pabOTKH

[Tpuemka 0c000 CIOKHBIX U3 C MPOBEPKOI T€OMETPUIECKUX Pa3MEPOB
0 YepTekKaM U TEXHUUECKUM YCIOBUAM

Omnpenenenue KauecTBa M COpPTa BCIIOMOTaTebHBIX MAaTEPUAIIOB TIPH
TEPMUYECKON 00paboTKe 0CO00 CIOKHBIX MU3IETHI

KoHTpomb pe3ynpTaToB IEeMEHTALMU, HUTPOLIEMEHTAIUY, a30TUPOBaHHUS,
OoprpoBaHUsl, KOMOMHUPOBAHHON XUMHKO-TEpMUUECKOH 00pabOTKH,
TG HY3MOHHON METaITU3aIMU 0000 CIIOXKHBIX U3AEIUI

KoHTpomb pe:kxuMOB TEPMUYECKON M XMMUKO-TEPMHUYECKOH 00paboTKu 0c000
CJIOXHBIX M3AEIUI

HeobOxonumelie ymeHus

AHaJIM3UPOBATh TEXHUYECKYIO TOKYMEHTAIUIO HA 0CO00 CIOXKHBIE U3EIUS

KoHTponupoBath Makpo- U MUKPOCTPYKTYPY Te€PMUUYECKH 00pabOTaHHBIX
0c000 CIOXKHBIX U3JENUI U3 JIETUPOBAHHBIX, BBICOKOJIETUPOBAHHBIX U
CHEIHAJIbHBIX CTaJIel, JIESTUPOBAHHBIX YyTYHOB, TUCTIEPCHOHHO-TBEPICIOLINX
CIUIABOB LBETHBIX METAJIJIOB I1OCJIE TEPMUUYECKON U XUMUKO-TEPMUYECKON




00paboTku

N3mepsaTh TeoMeTprudecKue pasMepbl 0C000 CIOXKHBIX U3AEIUNA TP TOMOLITI
MEPUTETHLHOTO UHCTPYMEHTA

N3mepsaTs napaMeTpbl peKUMOB TEPMUYECKON U XUMUKO-TEPMUUECKOU
00paboTKH 0c000 CIOKHBIX U3/IENUI IPH MOMOIIN KOHTPOJIBHO-
U3MEPUTENIbHBIX TPHOOPOB

[TpuMeHSATh MUPOMETPUUECKUE TPUOOPHI TSI KOHTPOJISI TEPMUIECKOM
00paboTKH 0CO00 CITOKHBIX H3ACTUI

OdopMIATh TEXHUYECKYIO JOKYMEHTAITUIO 110 HTOraM IIPOBEPKH Pe3yJIbTaTOB
OTIEpaIMi TEPMUUECKON U XMMHUKO-TEPMHIECKON 00paboTKH 0C000 CIIOKHBIX
U3JIEITNN

H3mepsaTh TBEPIOCTh, MUKPOTBEPAOCTH 0COO0 CIIOKHBIX U3AETHUI TpU
MTOMOIIHN TPUOOPOB

Hcnonp30BatTh crienualibHbIe IPUCTIOCOOICHUS IPH U3MEPEHUN TBEPAOCTH
00pa3noB 0co00 CI0KHON POPMBI

W3MepaTs MUKPOTBEPAOCTh Ha MOATOTOBIEHHBIX 00pa3Iiax MUKPOCTPYKTYP
0Cc000 CIIOKHBIX U3IEIAMI

BBINOHATE KaueCTBEHHBIH U KOJIMUYECTBEHHBIH aHAIN3 MUKPOCTPYKTYP 0c000
CIIOKHBIX U3/ICNUI U3 CTaJIel, YyTYHOB U CILJIABOB [[BETHBIX METAILJIOB,
00pabaTbIBacMbIX Ha y9acTKe

KoppekTupoBarhk mapameTpbl H300paKeHHI MUKPOCTPYKTYP 0CO00 CIIOMKHBIX
U3JICNUI ¢ UCTIOIB30BaHUEM KOMIIBIOTEPHBIX IPOrPaMM Jisi pabOThI €
rpadudeckoit HHGOpMaIHEH

Hcmonp30BaTh CUCTEMBI YpaBJICHUA Oazamu JAaHHBIX IJId XpaHCHHA,
CUCTEMAaTHU3alluu 1 06pa6OTKI/I I/IH(1)OpMaI_II/II/I 110 pe3yJjibTaTaM KOHTPOJIA
KayecTBa 0C000 CI0KHBIX I/IB,Z[GJII/Iﬁ, IMOABEPTHYTHIX TepMquCKOﬁ 06pa60TKe

Vckath B 2JIGKTPOHHOM apXUBE CIPABOYHYIO HH(OPMAIIHIO, KOHCTPYKTOPCKHE
Y TEXHOJIOTUYECKHE IOKYMEHTHI O TEPMUYECKOM U HHOM 000pYOBaHUH,
YCTaHOBJIEHHOM B LI€X€

[TIpuMeHsATh NpUKIATHBIE TPOTPAMMBI, PEATU3YIOIIUE METO I
MaTeMaTUYeCKON CTaTUCTUKH, MPH (Ha30BOM aHAIIN3E MUKPOCTPYKTYP 0C000
CIIOKHBIX U3JIEITNI

HpOPI?»BO,Z[I/ITL XUMHYECKHUM aHaIN3 O6pa6OTaHHLIX 0Cc000 CITOXKHBIX U3ICTUN
METOJAO0M CXKHUI'aHUA

W3MepaTh cofiepKaHne XUMHUUECKUX IEMEHTOB B 0CO00 CIOKHBIX M3AETHIX
IIyTEM CHEKTPOMETPHUH

HeoOxoanmeble 3HAaHUSA

[TpaBuna opopMieHUsT TEXHUIECKON TOKYMEHTAIIUH

TexHuuecKue ycloBHs U TOCYJapCTBEHHbIE CTAHIAPThI HA IPUEMKY T0CIIe
TEPMHUECKON 00pabOTKH 0cO00 CIIOKHBIX U3JEIHUN U3 CTaJel U CIJIaBOB

Metoapl HU3MCPCHUA T'COMCTPUUCCKUX PASMEPOB 3aIrOTOBOK U JeTajei

BI/II[I)I, Ha3HA4YCHUC U NMOPAAOK IMTPUMEHCHUA MCPUTCIIBHOTO MHCTPYMCHTA

Bunpl, Ha3HaueHHe U MOPSAA0K IPUMEHEHUs TPUOOPOB /ISl U3MEPEHHUS
TBEPAOCTH, MUKPOTBEPIOCTH

BI/I,Z[BI, Ha3HAYCHUC U MOPAAOK IIPUMCHCHUA HpI/ICHOCO6HeHI/II71 AJId UBMCPCHUS
TBCPAOCTU

HaSHa‘ICHI/Ie, IMPUHIUIIBI pa6OTI)I " IIpaBuJIia MIPUMCHCHUA MCXaHUYCCKUX
MPUOOPOB JJISI KOHTPOJISI ITAPAMETPOB TEPMHUUECKON 00paboTKH

Haznauenue, mpyuHIMIIBI pabOTHI U MTpaBUIIa IPUMEHEHUS AIEKTPUIECKUX
prOOPOB AJIs1 KOHTPOJISI TapaMeTPOB TepMUUECKOr 00paboTKu




[TpuknanHbie KOMIIBIOTEPHBIE IPOrPaMMBI ISl paObOTHI ¢ TpaduyecKoit
uHpopMaLreii: HAMMEHOBAaHU, BO3MOKHOCTH U MOPSI0K pabOThI B HUX

[TpuknanHbie KOMIIBIOTEPHBIE IPOrPAMMBI JUIs paObOTHI ¢ 6a3aMH TaHHBIX:
HAaUMEHOBAHMUSI, BO3MOKHOCTH U MOPSJIOK PaOOTHI B HUX

[Topsimok pabOTHI ¢ AMEKTPOHHBIM APXUBOM TEXHUYECKOH JOKYMEHTAINH

HaBHa‘IeHI/IC, [810)70500050000¢ pa6OTBI Harpe€BaTcjibHOI0, JOIMOJIHUTEILHOI'O U
BCIIOMOTaTCJIBHOT'O OGOPYI[OBaHI/ISI, HCIIOJIB3YyCMOI'O Ha Y4aCTKE

[Tpuembl paboThl HA 000PYJOBAHUH, TPUMEHIEMOM B TEPMUYECKOM
MIPOU3BOJICTBE

IIpaBuna HaCTPOMKU U PEryJIMPOBAaHUS KOHTPOJIBHO-U3MEPUTEIBHOTO
UHCTPYMEHTA

KoHcTpyKius BakyyMHBIX II€4e TEPMUYECKON U XMMUKO-TEPMUYECKON
00pabOoTKH, BKIIOYAsi MHOTOKaMEepHBIE

CriennanbHble TEIOBBIE PEKUMBI TEPMUUECKON 00paboTKuU AeTaneil u
MHCTPYMEHTAa B MHOTO30HHBIX IeYax

OCo0EHHOCTH 3aKaIKU B KHUJIKHX Ira3dax

OCHOBBI PETyJIMPOBAHUS TAPAMETPOB TEPMUIECKON 0OpaOOTKH B MeYax ¢
KOMITBIOTEPHBIM YIIPaBICHUEM

Brnusinue nerupyronmx 31eMeHTOB Ha PEKUM TEPMUUYECKOM 00paboTKH B
neyax

OcHoBHBIE TIpaBUIIa BRIOOpA PEKUMOB TEPMUUECKONH 00pabOTKHU B Ieuax
0c000 CIIOXKHBIX U3ACTUI

3aBHCUMOCTh MEXaHUYECKIX CBOWCTB 00pabaThIBaeMBbIX HA Y4aCTKE METAJIOB
U CIJIABOB OT PEKMMOB TEPMHUECKONH 00pabOTKH

Crioco0bl MOAM(UITMPOBAHUS CTATICH M ATFOMUHUEBBIX CIUIABOB

Bnusuue O6p8.60TKI/I AaBJICHUCM Ha MUKPOCTPYKTYPY MCTAJIJIOB

CucreMa 10IIyCKOB U [TOCAJIOK AETaIe MalluH

BI/I,[[BI, Ha3HA4YCHHC U INOPAOOK IIPUMCHCHHA HpI/I60pOB JIs1 U3SMCPCHUA
MHUKPOTBCPAOCTHU

[Topsimox mpoBeAeHHS KAUECTBEHHOTO U KOJTMYECTBEHHOTO aHAIH3a
MUKPOCTPYKTYp CTaJieii, YyTYHOB U CIJIABOB I[BETHBIX METAJLIOB,
o0pabaTbIBaeMBbIX Ha y4acTKe

ITakeTnr MPUKIAAHBIX IPOTpaMM CTATUCTUYCCKOI'O aHaJIM3a: HAUMCHOBAHMA,
BO3MOJXHOCTHU U TOPANOK pa6OTH B HUX

Bunbl, Ha3HaueHNe U MOPSAJOK MPUMEHEHUS TPUOOPOB ISl U3MEPEHUs
COJIEpKaHUS XUMUYECKHUX MJIEMEHTOB ITyTEM CIIEKTPOMETPUU

BI/I,[[BI, Ha3HAYCHUC U MTOPAAOK IIPUMCHCHUA HpI/I60pOB AJIsL UBMCPCHUA
COACPKaHUA XUMHUYCCKUX SJIEMCHTOB MCTOJJOM CIXKUT'aAHU

IlonsaTue u MPAKTUYCCKOC 3HAUCHUC ABJICHUS IICPCKPUCTAJIIIN3AallUU B
METaJljiax 1mocje O6pa6OTKI/I JaBJICHUEM

Mepsbi 6€3011acHOCTH TTPU KOHTPOJIE Pe3yIbTaTOB TEPMHUECKON 00pabOoTKH
0C000 CIIOKHBIX U3JICTUH

[Topsimox mpuMeHEeHHs CPEACTB MHANBUIYATbHON U KOJJIEKTUBHOW 3aIIUTHI
MIPU KOHTPOJIE Pe3yJIbTaTOB TEPMHUIECKON 00pabOTKH 0C000 CIIOKHBIX
151631 (SN 0%05

TpeboBaHus 0XpaHbl TpyZa, HOXKAPHOU, MPOMBIIUIEHHON, SKOJIOTMYECKON U
AIIEKTPOOE30IaCHOCTH

Oco0ble ycIIoBUS I0ITyCKa K
pabote




‘I[pyme XapaKTePUCTUKHU

3.4.3. TpynoBasi pyHKI U

IIpoucxoxaenne 0600meHHO
TPYAOBOH (HyHKIIHA

[IpenoTBpamienue neeKToB Mpu v
o OBEHb
HanumenoBauue | [IPOBEACHUU TEPMHUECKOU 00paOOTKU Koz D/03.4 P 4
= KBaTH(QHUKAIAN
0c000 CIHOKHBIX HU3AEITHI
3anMCTBOBAHO U3
Opurunan X 957
OpHTHHAJA
Kon PeructpanuonHsiit Homep
OpuTHHAJA po(heCCHOHATEHOTO
cTaHmapra

TpynoBsie 1eicTBUS

ConocraBneHue pe3ynbTaToB KOHTPOJII TEPMUUECKOI 00paboTku 0c000
CJIOKHBIX U3/CJIUN C TapaMeTpaMH TEXHOJIOTUU

Omnpenenenue u n3ydeHue NpUINH 1e(HEeKTOB IPU MPOBEACHUN TEPMUIECKON
Y XUMHUKO-TEPMHUYECKOI 00paboTKH 0c000 CIIOKHBIX U3AEIUN

Pa3paboTka npeiokeHui o yCTpaHSHHUIO TPUIHH Je(EKTOB TEPMUICCKON 1
XUMHKO-TEPMHUYECKON 00pabOTKU 0CO00 CIIOKHBIX U3JIEIHI

HeobOxonumelie ymeHus

OmnpenensTe NPUYNHBI BOSHUKHOBEHHS Je(PEKTOB 00pabaThIBa€MbIX 0C000
CJIOKHBIX U3JEIIAN 10 PEKUMaM TEPMUYECKON U XUMHUKO-TEPMUIECKOMN
00paboTku

AHanm3upoBaTh peKUMbl TEPMUYECKON U XUMUKO-TEPMUYECKON 00paboTKH
0c000 CIOXKHBIX U3/EINNi, TPUMEHSIEMbIE Ha 00CITY’)KHBAaEMOM YJacTKe

DopMynupOBaTh NPEJIOKEHHSI, HAITPABJIEHHBIE HA YCTPAHEHHUE TPUYUH
neeKTOB MpU PeKUMaX TEPMHUUECKON U XUMUKO-TepMUYECKO 00paboTKu
0c000 CIIOXKHBIX U3/IETHI Ha 00CTY)KUBAEMOM Y4aCTKe

OdopMIATh TEXHHYECKYIO JOKYMEHTAIUIO 10 HTOTaM ITPOBEPKH PE3yIHTaTOB
oreparii TepMUIECKON U XUMUKO-TEPMUYECKOM 00pabOTKH 0CO00 CIOMKHBIX
U3IeINi

[TpuMeHSATh MakeThl MPUKIATHBIX TPOTPAMM CTATUCTUYECKOTO aHAIN3a
PEe3yJIbTaTOB KOHTPOJISI XapaKTEPHCTHK 0CO00 CIOKHBIX H3JICITHH,
MIOJIBEPTHYTHIX TEPMUYECKON 00paboTKe

Hcmonb3oBarts MPUKITIAAHBIC KOMIIBIOTCPHBIC ITPOTrpaMMBbI JJIA BBEIYUCIIEHUN
MapaMeTPOB PEKUMOB TEPMUIECKON 00PaOOTKH 0COO0 CIIOKHBIX H3IEITHI

Hckatp nndopmaiinio o pexxumax TepMUIECKOr 00paboTKH 0CO00 CIOKHBIX
U3JIeNIUI U UX NapaMeTpax ¢ MUCIOJIb30BaHHEM HH(POPMAILIMOHHO-
TEJIEKOMMYHHUKAMOHHOU ceTn «HTepHEeT»

HCO6XOL[I/IMLIC 3HaHUA

KoHCTpyKTHBHBIE 0COOEHHOCTH NeYel I TepMUUYeCcKoi 00paboTKu

Y CTpONCTBO KOHTPOIBHO-U3MEPUTENBHBIX TPUOOPOB M MPUCTIOCOOIEHUI

Oco6eHHOCTH MPOIIECCOB BAKYYMHOM M MIOHHOM IIEMEHTALUU
HUTpOLEMEHTANH, AUPPY3NOHHOIN MeTauIU3aluH

XHMHYECKHUM COCTaB T a30B, [IPUMCHACMBIX IPU HECMCHTALIUN 1
HUTPOLUCMCHTAIIUU B IICUaAX

CTpyKTypHBIE H3MEHEHUSI METAJUIOB U CIVIABOB IIPU TEPMHUECKON 00paboTKe

[TakeTsl NPUKIIAJHBIX IPOrPaMM CTATUCTUYECKOIO aHAIN3a: HAMMEHOBAHUS,
BO3MOYKHOCTH U MOPSIIOK pPabOTHI B HUX

HpI/IKJ'IaIIHLIC KOMITIBIOTCPHBIC ITPOTrpaMMBbl IJId BBIYHCJICHU: HaMMCHOBAaHMNA,




BO3MOYXHOCTH U MOPSIIOK pPa0OTHI B HUX

Bpaysepsb! n1s1 paboThl ¢ HHOOPMALIMOHHO-TEIEKOMMYHUKALIMOHHON CEThIO
«MHTEepHeT»: HAaUMEHOBAHHUS, BO3MOXKHOCTH U MOPSATOK pabOThI B HUX

[TpaBwmia 6e30macHOCTH MpHU paboTe B UHGOPMAITUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT

[TounckoBsie cucTeMsl Ajsl morcka HHGopMalu B UHGOPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»: HauMEeHOBaHUsI, BO3SMOXKHOCTHU U
MOPSIAOK pabOThI B HUX

[IpaBuia opopmiieHHs TEXHUYECKON JOKYMEHTAIH

CrienanbpHbIe TEIUIOBBIE PEXKUMbI TEPMUYECKON 00paboTKu eTaneit u
MHCTPYMEHTA B MHOTO30HHBIX I1€4ax

JledexThl TepMuUecKoit 00pabOTKU METAJIOB U CIIABOB

HpI/ILII/IHBI HU3MCHCHUA CTPYKTYPhI METAJIJIOB U CILJIABOB B 3aBUCUMOCTH OT
CKOPOCTH Harpe€pa, OXJaXXJACHUA U TEMIICPATYPhI

[Topsi1oK BBISIBICHUS TPHYXH AEPEKTOB IMPU TEPMUIECCKON U XUMHUKO-
TEPMUYECKON 00pabOTKH 0CO00 CIOKHBIX H3CITHIA

[Topsanox pa3paboTKU MPEAIOKEHUN N0 YCTPAHEHHUIO IPUYKMH U YCIOBUI
BO3HUKHOBEHUS 1e()EKTOB IPH MMPOU3BO/ICTBE OINEPAIUil TEPMUIECKON
00paboTKH 0CO00 CIIOKHBIX H3ACTUI

Mepbi 6€30MaCHOCTH MPH KOHTPOJIE PE3yIbTATOB TEPMHUUYCCKON 00pabOTKH
0C000 CIIOKHBIX U3ACIIUN

[Tops ok mpUMeHeHus: CPECTB UHAUBHUIyaIbHON U KOJJIEKTUBHOMN 3aIIUThHI
[IPH KOHTPOJIE Pe3yIbTaTOB TEPMUYECKONH 00pabOTKHU 0COO0 CIOKHBIX
3aroTOBOK U M3JeNUi

TpeboBanust oxpaHsl Tpya, OXKAPHOM, TPOMBIIUICHHOH, 9KOJIOTHYECKON 1
AMEKTPOOE30MaCHOCTH

OcoOsle yciioBuUs J0IyCKa K
pabore

Hpyrue xapakTepucTUKU

3.5. O0o0mennas TpynoBasi pynkuus «KoHTpob pe3yIbTaTOB TePMHYECKOH 00padOTKH
KPYNHOradapuTHBIX U3eJHii»

KoHaTpoas pe3yabpTaToB TEPMHUUECCKON VpoBeHb
HaumenoBanue B pesy p . Kon E p 4
00pabOTKN KPYIHOTa0apUTHBIX U3AEIUN KBaTH(HKALIH
[Ipoucxoxaerne 0600MCHHO 3auMCTBOBAaHO U3
. Opwurunan X 957
TPYIOBO# GYHKIMH OpHUrHHANA
Koz PeructpannonHsiii Homep
OpUrHHaNa npodeccroHanbsHOrO
cTaHaapra

Bo3MoxHBIE HAUMEHOBAHUS
JOJKHOCTEH, mpodeccuii

Kontponep mo repmoobpaboTke 6-ro paspsia

TpeboBanust kK 06pa3z0BaHUIO
1 00yUYEHUIO0

Cpennee obiiee oOpazoBaHue U

npodeCCHOHAIBHOE 00yYEHHE - MPOTPaMMbI TPO()ECCHOHATTEHON TTOATOTOBKH
1o npodeccusM pabounx, TOJHKHOCTAM CIIyXKallliX; MPOTrpaMMbl
MEPEnoArOTOBKH PaboUYmX, CIyKAIIUX; TPOrPaMMBbI TIOBBIIICHHS
KBasIM(UKaMK pabounx, CIysKaux




WIIN
Cpennee mpodeccnoHaibHOe 00pa3oBaHUE - MPOTPAMMEI MTOJATOTOBKU
KBAJTM(HUIHUPOBAHHBIX PaOOYHNX, CIyKaIUX

TpebGoBaHus K OIBITY
MPAKTHYECKON paboThI

He MeHee yeThIpex JieT KOHTPOJIEPOM IO TEPMOOOPabOTKE 5-T0 paspsia ist
MpOIIEAIINX MPOPEeCCHOHATHPHOE 00yUeHNE

He mMeHee 1ByX JIeT KOHTPOJIEPOM 11O TEPMOOOpabOTKe 5-r0 paspsaa npu
HATMYUU CPETHETO MPOPECCHOHATBHOTO 00pa3oBaHMs

Oco0ble yCIIOBUS IOITYCKa K
pabore

[TpoxoxkaeHue 00g3aTeNbHBIX TPEIBAPUTENBHBIX U MEPUOTUIECKIX
MEAUIIMHCKIX OCMOTPOB

[Tpoxoxaenue oOyueHHUs MepaMm MoKapHOi 6€30MacHOCTH
[TpoxoxkaeHre NHCTPYKTaXxa 10 OXpaHe TpyAa Ha pabodeM MecTe

Jpyrue xapakTepucTUKU

HOHOJ’IHI/ITGHBHHC XapaKTCPUCTUKHU

HaumenoBanue nokymeHnTa Kon

HanmenoBanue 0a30B0ii rpyIbl, TOIKHOCTH
(mpodeccun) WK crieuanbHOCTH

OKII/ITP

13026 Kontposep no repmooOpadboTKe

OKCO 2016

2.22.01.04 KonTposiep MeTaimyprudeckoro npou3BoACTBa

3.5.1. TpynoBasi pyHKuus

[Ipoucxoxaenne 0600MCHHO
TPYIOBO# GYHKIMH

[ToaroroBka K KOHTPOJIIO PE3YJIBTATOB v
o OBEHb
HaumeHoBanne | TEPMHUYECKON 00pabOTKHU Kozx E/01.4 P 4
. KBaJH(pHUKAUU
prnHOFa6apI/ITHLIX 5EP1(SA1 05041
3aMCTBOBaHO M3
Opurusan X 957
OpHTHHAJA
Kon Peructpanmonssiit Homep
OpUrHHaNIa npodeccroHanbHOrO
cTaHzgapra

TpynoBsie neicTBUS

BrisiBneHue 3a1a4 KOHTPOJISL KPYITHOTa0apUTHBIX U3JEINUN, N3NNI U3
AKCIIEPUMEHTAIbHBIX CTaJeH U IBETHBIX CIUIABOB C OCOOBIMH CBOMCTBaMH,
[10/IBEPraeMbIX TEPMUUECKON 1 XUMUKO-TEpMUYECKoi 00paboTke

Omnpenenenue cnocoO0B U MOCIEA0BATENBHOCTH MPOBEPKH IPUHUMAEMBIX
KpYMHOTaOapUTHBIX U3/IETHH, N3/1€TUH U3 SKCTIEpUMEHTANIbHBIX CTaJIel U
[[BETHBIX CIJIABOB C OCOOBIMH CBOWCTBAMU

Hamanka u perynupoBanie KOHTPOJIbHO-U3MEPUTENBHBIX HHCTPYMEHTOB JUIS
MIPOBEPKHU Pe3yIbTAaTOB TEPMHUUECKON 00pabOTKHN KpyIMTHOTaOApUTHBIX
W3AEUI, N31eTTUNA U3 SKCIEPUMEHTAIBHBIX CTAJIEH U IIBETHBIX CIIJIABOB C
0COOBIMHU CBOMCTBAMU

Hanaznka u peryianpoBaHue npuobopoB sl IPOBEPKU MUKPOTBEPIOCTH
KPYIHOTabapUTHBIX U3EIUNA, U3AETHNA U3 SKCIIEPUMEHTAIBHBIX CTalel U
[[BETHBIX CIJIABOB C OCOOBIMU CBOMCTBAMU

[ToaroToBka CBETOBBIX MPUOOPOB JAJIS AaHATHM3a MUKPOCTPYKTYPHBI
KPYIHOTabapUTHBIX U3EIUNA, U3AETHNA U3 SKCIIEPUMEHTAIBHBIX CTalel U
I[BETHBIX CIUIABOB C OCOOBIMH CBOMCTBaMHU

[ToaroroBka 00pa3IoB KPYMHOTA0APUTHBIX H3IEITHM, U3ACIUN U3




HKCIEPUMEHTANIBHBIX CTAJEeH U LIBETHBIX CIIJIABOB C OCOOBIMHU CBOMCTBAMU JJIS
MHUKPOCTPYKTYPHOI'O aHAJIN3a

[ToaroroBka 00pa3IoB KPYMHOTA0APUTHBIX H3JEITHMA, U3ACIIUN U3
AKCIIEPUMEHTAJIbHBIX CTaJIeH W IBETHBIX CINIABOB C OCOOBIMU CBONCTBAMH JIJISI
OTpeICTICHUSI XUMUYECKOTO COCTaBa

[ToaroroBka mpruOOpPOB AJIsi MPOBEPKU MEXAHUYECKUX CBOMCTB
KPYMHOTaOapUTHBIX U3JIETHH, 3/IEIHI U3 SKCIIEPUMEHTANIBHBIX CTaJIel U
[BETHBIX CIJIABOB C OCOOBIMH CBOWCTBAMHU METOJOM WHICHTHUPOBAHUS

[ToaroroBka mpuOOPOB ISt BBISIBJICHUS CKPBITHIX J€(EKTOB B
KpYNHOTraO0apUTHBIX U3JIEIUSIX METOIaMU HEPa3pyIIAIOLIEr0 KOHTPOJIS

Heo6xoaumeie ymeHus AHaIM3UPOBATH YEPTEXKHU, CIICUU(DUKAINH U TEXHUUECKUE HHCTPYKIMH HA
KpyNHOTrabapUTHbIE U3AETUS, U3AEIUS U3 IKCIIEPUMEHTAIbHBIX CTaleH U
[[BETHBIX CTJIABOB C OCOOBIMH CBOWCTBAMHU, MOJBEPraeMbIe TEPMHUUECKOM
obpaboTke

BBINOIHATE IOUCK JaHHBIX O IPUMEHSAEMBIX METOaX KOHTPOJIS Ka4eCTBa
KpYNHOTraO0apUTHBIX U3JEIHH, U31€IUH U3 SKCIIEPUMEHTANIBHBIX CTaJIeH U
[[BETHBIX CIUIABOB C 0COOBIMH CBOMCTBAMH, MTOJIBEPTaEMbIX TEPMUIECKOM
00paboTKe, B 3JIEKTPOHHBIX CIIPABOYHBIX CHCTEMaX U OMOIMOTEeKaxX

HckatTp B 3IIEKTPOHHOM apXHUBE CIPABOUYHYIO HH(MOPMAIUIO, KOHCTPYKTOPCKUE
Y TEXHOJIOTUYECKHE JIOKYMEHTHI JIJIs1 BHITIOJIHEHHS OTIEpaIliid 110 KOHTPOJIIO
KauecTBa M3/CIUH, MOJBEPracMbIX TEPMUICCKOM 00paboTKe

HpOCManI/IBaTB AOKYMCHTHBI U UX PCKBU3UTHI B SJICKTPOHHOM apXHUBC

COXpaHﬂTI) JOKYMCHTBI M3 3JICKTPOHHOI'O apXKUBa

ITpocMaTpuBaTh KOHCTPYKTOPCKYIO TOKYMEHTALUIO U yCTaHABIUBATh
TpeOyeMble XapaKTePUCTUKH U3/1EIIHH, [T0IBEPracéMbIX TEPMUUECKOMN
00paboTKe, C NCIOIB30BAHNEM KOHCTPYKTOPCKUX CHCTEM
ABTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS

HactpauBathk cBeTOBBIE IPUOOPHI /1J1s1 aHAIN3a MUKPOCTPYKTYPbI
KpYNHOTraO0apUTHBIX U3JEIHH, U31€IUH U3 SKCIIEPUMEHTANIBHBIX CTaJIel U
[[BETHBIX CIJIABOB C 0OCOOBIMHU CBOWCTBAMU

Br16upats criocoObI KOHTPOJISE MPUHUMAEMBIX KPYITHOTa0APUTHBIX U3ETIHH,
U3JIEHIA U3 SKCTIEPUMEHTANIBHBIX CTalIel U IIBETHBIX CIUIABOB C OCOOBIMU
CBOMCTBaMHU

IToaroraBauBaTh K HUCIIOJIb30BAHUIO HpI/I60pLI IJIsL IPOBCPKU TBEPAOCTHU
prrIHOFa6apI/ITHBIX I/I3,H6HPII>'I, U3ICIUN U3 OKCIICPUMCHTAJIbHBIX craneu

[ToaroraBnuBaTh K UCHOIB30BAaHUIO KOHTPOJIBHO-U3MEPUTEIbHBIE TPHUOOPHI
JUTSL KOHTPOJISL PEKUMOB TEPMHUUECKON 00pabOTKH KPYITHOTabapUTHBIX
W3AEUI, N31eITUNA U3 SKCIEPUMEHTAIBHBIX CTAJIE U IIBETHBIX CIIJIABOB C
0COOBIMH CBOMCTBAMHU

[Tpou3BOUTH MEXaHUYECKYIO OUUCTKY 00Pa3I[0B METAJIOB U CIUIABOB JJIS
KOHTPOJISI KPYITHOTa0APUTHBIX U3ACTUN, U3JIETTUN U3 SKCIIEPUMEHTAIbHBIX
CTaJIell W [IBETHBIX CILUIABOB C OCOOBIMI CBOMCTBAMHU

[Tpon3BOUTE XUMHUYECKYIO OUYUCTKY 0Opa3I[0B METAIIOB U CIUIABOB JIJIsI
KOHTPOJISI KPYITHOTa0APUTHBIX U3ACIUN, U3JIETTUN U3 SKCIIEPUMEHTATbHBIX
CTaJIef W BETHBIX CINIABOB C OCOOBIMI CBOMCTBAMHU

HaCTpaI/IBaTL HpI/I60pLI I IPOBEPKU MCXAHUYCCKHUX CBOMCTB METOJOM
HHJACHTUPOBAHUA

HaCTpaI/IBaTL YIBTPA3BYKOBBIC, MArHUTHBIC U PCHTTCHOBCKUC HpI/I60pH JJIA
MMPOBCACHU HEPA3PYHIAOIICTO KOHTPOJIA

[TpousBoauTh HIIM(pOBaHKE, TPABIEHUE U 3aPECCOBKY B IJIACTMACCOBBIE




(dhopmbI 00pa3IOB JIs1 aHATN3a MUKPOCTPYKTYPHI KPYITHOTa0ApUTHBIX
W3IENUHI, U31EIIUNA U3 SKCIEPUMEHTAIBHBIX CTAJIEH U LIBETHBIX CIIJIABOB C
0COOBIMHU CBOICTBAMU

Heobxoanmble 3HaHUS

HOpHI[OK IIOATOTOBKH K MCITIOJIB30BAHNIO KOHTPOJIBHO-U3MEPUTCIbHBIX
HpI/I60pOB, IIPUMCHACMBIX B TCPMUYCCKOM IIPOU3BOACTBE

HOpHI[OK IIOATOTOBKH K MCIIOJIb30BAHUIO HpI/I60p0B JJIs1 IIPOBEPKU TBEPAOCTHU

Bunel, Ha3HaueHue u 0071acTH IPUMEHEHHSI MHCTPYMEHTOB JISI
MEXaHUYECKON OUYHCTKU

BI/I,Z[BI, Ha3Ha4YeHHE U 00acTh IIPUMEHCHUA PCAKTHUBOB U HpPICHOCO6J'ICHPII>i
JIA XHMHYECKON OYHUCTKH

Bunel, HazHaueHue U 001acTu MpUMEHEHUsI TPUOOPOB 1Jis TPOBEPKU
MEXaHUYECKUX CBOMCTB METOJJOM MHICHTHUPOBAHUS

Bunpl, Ha3HaYeHne 1 001aCcTH MPUMEHEHUS IPUOOPOB [Tl HEPA3PYIIAIOIIEro
KOHTPOJIS

CyIIHOCTB NPOIECCOB TEPMUUYECKON 00paOOTKH B MArHUTHBIX MOJISIX

OCOOCHHOCTH TIPEBPAICHHI B JIUCTIEPCUOHHO-TBEP/ICIOIINX CIUTABaX MPH
TepMUYECKOH 00paboTKe

TexHu4eckue ycioBrs U roCyJapCTBEHHBIE CTAHIAPTHI HA IPUEMKY
KpYNHOTraO0apUTHBIX U3JIEIHH, U31€IUHM U3 SKCIIEPUMEHTANIBHBIX CTaJIel U
I[BETHBIX CIUIABOB C 0COOBIMM CBOMCTBAMH I10CIIE TEPMHUECKON 00pabOTKU

DJIEKTPOHHBIE CIPABOYHBIE CUCTEMBI U OMOJIMOTEKH: HAMMEHOBAHUS,
BO3MO>KHOCTH ¥ MIOPSIOK PabOTHI B HUX

HOpSII[OK pa6OTBI C OJICKTPOHHBIM apXHBOM TEXHHUYCSCKOU AOKYMCHTalIun

KoHcTpykTOpckue cucteMbl aBToMaTu3upoBaHHOro npoektuposanus (CAD-
CUCTEMBI): KJIacChl, HAUMEHOBAHUS, BO3SMOXKHOCTHU U TIOPSAOK pabOThI B HUX

Y CTpOCTBO KOHTPOIBHO-U3MEPUTEIBHBIX HHCTPYMEHTOB

Bunbl, Ha3HaueHHe U MOPSAIOK MPUMEHEHHUS CBETOBBIX MIPUOOPOB I aHAIH3a
MUKPOCTPYKTYPBI

CBolicTBa cTasiel, UyTyHOB, IBETHBIX METAJUIOB U UX CILIABOB

Mepsbi 6€3011acHOCTH TTPU KOHTPOJIE Pe3yIbTaTOB TEPMHUECKON 00paboTKH
KpYNHOTraOapUTHBIX W3JIEIHUH, N3/IeIUN U3 SKCTIEPUMEHTANIbHBIX CTaJIel U
[[BETHBIX CIJIABOB C OCOOBIMH CBOWCTBAMU

[Topsinok npuMeHEeHHs CPEICTB UHIUBUAYaIbHOM U KOJIJIEKTUBHOM 3aIUThI
MIPU KOHTPOJIE Pe3yJIbTaTOB TEPMHUUECKON 00pabOTKH KPYITHOTa0apUTHBIX
W3AENUI, N31eTTUNA U3 SKCIEPUMEHTAIBHBIX CTAJIEH U IIBETHBIX CIIJIABOB C
0COOBIMH CBOMCTBAMU

TpeboBaHus oXpaHbl Tpya, HOXKAPHOU, MPOMBIIUIEHHON, 3KOJIOIMYECKON U
AIIEKTPOOE30aCHOCTH

Oco0ble ycl1oBUS I0ITyCKa K
pabote

[pyrue xapakTepuCTUKH

3.5.2. TpynoBasi pyHKuUA

IIpoBepka pe3yabpTaTOB TEPMUUECKOM VposeHb
HanmMeroBanme POBEpKa pesy P " Kon E/02.4 P 4
00pabOTKM KPYITHOTaObAPUTHBIX U3/1ETUN KBATH(UKAIH
[Ipoucxoxaenne 0000MECHHO 3aMMCTBOBAHO W3
. Opurunan X 957
TPYOBOH (YHKIIMH OpUTvHana




Kon Peructpannonusiii Homep
OpHUTHHAIIA npodeccHOHATEHOTO
cTaHaapTa

TpynoBsie 1eicTBUS

KoHnTponb TBepAOCTH KpyTHOTa0apUTHBIX U3ENUN, U3ACTUN U3
HKCIIEPUMEHTAJIbHBIX CTaJICH MMOCiIe TEpMUUECKO 00paboTKI

KoHTpoJb CTPYKTYpBI KpYITHOTA0APUTHBIX U3/IENINHN, U3IEIUN U3
AKCIIEPUMEHTAJIbHBIX CTAJIEH U LIBETHBIX CIUIABOB C OCOOBIMU CBOWCTBAMU
MOCJIe TEPMUYECKON 00pabOTKH

KoHTpoJh XUMHUECKOTO COCTaBa KPYIMHOTA0APUTHBIX U3/ICNU, U3enuil 13
JKCIIEPUMEHTAIIBHBIX CTAJIEH IIOCIIE TEPMUYECKON U XUMUKO-TEPMUYECKOU
00paboTku

[Tpremka KpymHOTA0APUTHBIX U3ICIUN, U3ICIUN U3 SIKCIIEPUMEHTATHHBIX
CTaJIeH U IIBETHBIX CIJIABOB C OCOOBIMU CBOWCTBAMH C TIPOBEPKOI
F€OMETPUUYECKUX PAa3MEPOB 110 YepTekKaM U TEXHHUECKUM YCIOBUAM

Ornpenenenne KauecTBa U COpTa BCIIOMOTaTeIbHbIX MATEPUAJIOB MPHU
TEPMHUECKON 00paboTKe KPyMHOTraOapuUTHBIX U3ACTUN, U3ACTUIN U3
AKCIEPUMEHTAIBHBIX CTAJIEH

KoHTpomb pe3ynpTaToB IEMEHTAIMU, HATPOIIEMEHTAIINH, a30TUPOBAHHUS,
OopupoBaHUs, KOMOMHUPOBAHHOM XUMHUKO-TEPMUYECKON 00pabOTKH,
TG PY3HOHHON METAILTU3AIMKA KPYITHOTA0APUTHBIX M3/ICTHIA

KoHTposib pekMMOB TEPMUUYECKON U XUMUKO-TEPMHUUECKONH 00paboTKH
KPYMHOTa0apUTHBIX U3JICIHH, U3/IeIHIA U3 SKCIIEPUMEHTAIBHBIX CTalleH U
[[BETHBIX CIJIABOB C OCOOBIMH CBOWCTBAMU

KoHTposb MexaHMUeCKUX CBOWCTB KpyMHOra0apUTHBIX U3/1EIHH, N31eIUi 13
AKCHEPUMEHTAIBHBIX CTAJIEH

KoHTpOb CKPBITHIX 1e()EeKTOB KPYITHOTA0APUTHBIX U3ACTUMA, U3ICTUI 13
AKCIEPUMEHTAIBHBIX CTAJIEH

KOHTpOJIb MAarHUTHBIX CBOWCTB M3JIEJIMIA M3 IIBETHBIX CIIJIABOB C OCOOBIMHU
CBOMCTBaMU

HeoOxonumele ymeHust

AHanM3upoBaTh TEXHUYECKYIO TOKYMEHTAIIUIO Ha KPyITHOra0apUTHbIE
W3JIENHNSL, U3/IEHS] U3 DKCIIEPUMEHTANIBHBIX CTaJIEH U LIBETHBIX CIIJIABOB C
0CcOOBIMM CBOWMCTBaMH, OJIBEpracMble TEPMUUIECKON 00paboTKe

KoHnTponupoBaTh Makpo- 1 MUKPOCTPYKTYPY TEpPMHUECKH 00paboTaHHBIX
KPYIHOTa0apUTHBIX U3JIETUH, U3JETUN U3 SKCIIEPUMEHTAIBHBIX CTaJel 1
I[BETHBIX CIUIABOB ¢ OCOOBIMM CBOMCTBAMHU OCIIE TEPMUUYECKON U XUMHKO-
TEPMUYECKOH 06paboTKH

N3mepsaTh TeoMeTprudecKue pa3Mepbl KpyITHOrabapuTHBIX U3AETUHN, U3AETUi
13 SKCHEPUMEHTAIBHBIX CTAIEH ITPU TOMOIIY MEPUTEIBHOTO HHCTPYMEHTA

W3MepsaTh XapaKTEPUCTUKY HAMarHUYEHHOCTH M3/IEIMHA U3 LIBETHBIX CIUIABOB
C 0COOBIMH CBOWCTBAMH MOCIIE TEPMUUECKONH 00pabOTKK B MAarHUTHOM I10J1€
MIPU TIOMOIIY CHIEIUATBHBIX TPHOOPOB

N3MmepaTs napaMeTpsl peKMMOB TEPMUUECKON U XUMUKO-TEPMUYECKOMN
00paboTKH KPYMHOTa0APUTHBIX W31, U3JIEIHIA U3 SKCTIEPUMEHTATbHBIX
CTajeil ¥ MBETHBIX CIIJIABOB C OCOOBIMH CBOMCTBAMU TP TIOMOIITH
KOHTPOJIbHO-U3MEPUTETBHBIX TPUOOPOB

[TpuMeHsATH MUpOMETPUUECKUE TPUOOPHI I KOHTPOJIS TEPMUYECKOM
00pabOTKM KPYIMHOTaO0APUTHBIX U3/IEIUN, U3I€TUNA U3 SKCIIEPUMEHTAIBHBIX
CTaJIeH U I[BETHBIX CIJIABOB C OCOOBIMU CBOWCTBAMHU

O(I)OpMJIﬂTB TCXHUYCCKYIO JOKYMCHTAHUIO 10 UTOT'aM IIPOBCPKU PEC3YJIbLTATOB




OTIEpAIM TEPMUUECKON U XUMHUKO-TEPMHUIECKON 00paboTKH
KPYIHOTabapUTHBIX M3EIUNA, U3AETHIA U3 IKCIIEPUMEHTAIBHBIX CTalel U
I[BETHBIX CIUIABOB C OCOOBIMH CBOMCTBaMHU

H3mepsaTh TBEPAOCTh, MUKPOTBEPAOCTh KPYITHOTa0ApUTHBIX U3JEIUMI,
U3JIEIUIA U3 SKCIIEPUMEHTANIBHBIX CTaJIel Py MOMOIIH TPUOOPOB

Hcnonp30BaTh crenyaibHble MPUCIOCOOICHUS PU U3MEPEHUU TBEPIOCTH
00pa310B KPYIHOTa0apUTHBIX U3ENNN, U3 U3 IKCIEPUMEHTATbHBIX
CTaJIell pH MOMOIIY MPUOOPOB

W3MepaTs MUKPOTBEPAOCTh Ha MOATOTOBIEHHBIX 00pa3Iiax MUKPOCTPYKTYP
KpYNHOTraO0apUTHBIX U3JIEINM, N3JIEIUNA U3 SKCIIEPUMEHTAIIBHBIX CTaJIeH 1
I[BETHBIX CIUIABOB C OCOOBIMH CBOMCTBAMU

BBINONMHATE KaYECTBEHHBIN U KOJIMYECTBEHHBIM aHAIN3 MUKPOCTPYKTYD
KpYNHOTraO0apUTHBIX U3JEIHH, N31€IUH U3 KCIIEPUMEHTANIBHBIX CTaJIeH U
[[BETHBIX CTJIABOB C OCOOBIMH CBOKMCTBaMH, 00pa0aThIBAEMBIX HA YYACTKE

KoppekTtupoBars mapameTpsl H300paxkxeHU MUKPOCTPYKTYP
KpYNHOTraO0apUTHBIX U3JEIHH, U31€IUH U3 SKCIIEPUMEHTANIBHBIX CTaJIeH U
[[BETHBIX CIJIABOB C 0COOBIMH CBOWCTBAMH C MCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MTPOTPaMM ISl paboTHI ¢ rpadudeckoit nHpopmaruei

Hcrnonb30BaTh CUCTEMBI YIIpaBIICHUs 0a3aMul JJAHHBIX Ul XpAaHCHHS,
cUCcTeMaTH3aluy U 00paboTKH HH(OPMAIH IO Pe3yIbTaTaM KOHTPOJIS
KaueCcTBa KPYMHOTa0APUTHBIX U3CINN, H3ACITUN U3 IKCIICPUMEHTATBHBIX
CTaJIeH U IIBETHBIX CIJIABOB C 0COOBIMU CBOWCTBAMH, MTOJIBEPTHYTHIX
TEPMUYECKOH 00paboTKe

Hckats B 9JICKTPOHHOM apXUBC CIIPAaBOYHYIO I/IH(I)OpMaI_[I/II-O, KOHCTPYKTOPCKHUC
N TCXHOJIOTHYCCKUEC JOKYMCHTBI O TCPMHUYCCKOM U HHOM 06OPYLIOBaHI/II/I,
YCTAaHOBJICHHOM B LICXC

ITpyMeHATh NPUKIIaIHbIE IPOTPAMMBI, PEAJIN3YIOLINE METOBI
MaTeMaTHYeCKOM CTaTUCTUKH, NPH (Ha30BOM aHAIIM3€ MUKPOCTPYKTYD
KpYNHOTraOapUTHBIX U3JEIHM, U3/1€IUH U3 SKCIIEPUMEHTANIBHBIX CTaJIel U
[[BETHBIX CIJIABOB C OCOOBIMHU CBOWCTBAMU

[Tpon3BOINTH XUMHUECKHUH aHAIN3 00pabOTaHHBIX KPYITHOTaOAPUTHBIX
W3JIEINH, N3JEIUN U3 DKCIIEPUMEHTAIbHBIX CTAJIE METOIOM CIKUTaHUS

I/ISMCPSITI) COACPIKAHNEC XUMHUUYCCKUX DJICMCHTOB B prnHOFa6apI/ITHI)IX
HU3JCIIHAX, U3ACTIUAX U3 DKCIICPUMCHTAJIbHBIX craien IMYTEM CIICKTPOMETPUUN

OnpenensaTb MEXaHUYECKHE CBOMCTBA KPYITHOTa0apUTHBIX U3EINUN, U3eui
13 SKCIEPUMEHTAIBHBIX CTAIEH METOAOM MHICHTUPOBAHUS

[TpuMeHSATH yIbTPa3BYKOBbIE, MATHUTHBIE, PEHTTEHOBCKHE PUOOPHI JUIS
BBISIBIICHUS! CKPBITHIX J1€()E€KTOB KPYITHOTaOAPUTHBIX U3AETHH METOAaMU
HEpa3pyLIAONEro KOHTPOJIS

HCO6XOL[I/IMLIC 3HaHUA

ITpaBuia opopmiIeHUsI TEXHUYECKOI TOKYMEHTAluU

TexHuuyeckue yciaoBHs U FOCYIapCTBEHHbIE CTAHIapThl Ha IPUEMKY MOCIE
TEPMHUECKON 00pabOTKU KPYITHOTradapUTHBIX U3JENUi, U3AeIui 13
HKCIEPUMEHTAIBHBIX CTAJeH U IIBETHBIX CIIJIABOB C OCOOBIMU CBOMCTBAMHU

MeTop1 H3MepeHusl TEOMETPUUYECKIX Pa3MEPOB 3ar0TOBOK U JIeTaei

BI/I,Z[BI, Ha3HAYCHUC U NMOPAAOK IIPUMCHCHUA MCPUTCIIbHOTO HHCTPYMCHTA

Bunpl, Ha3HaueHNe U MOPSAOK MPUMEHEHHS PUOOPOB ISl U3MEPEHUs
TBEPJAOCTH, MUKPOTBEPIOCTH

Bunbl, Ha3HaueHNe U MOPSAJOK MPUMEHEHUS MPUCIIOCOOIEHUH Il U3MEPEHUS
TBEPIAOCTH

Ha3HaquHe, IMPUHIUITBI pa60TBI " IIpaBuJIia IPUMCHCHU S MCXaAHUYCCKHUX




MPUOOPOB JJII KOHTPOJISI ITAPaMETPOB TEPMHUUECKON 00pabOoTKH

Ha3znauenue, npuHIUITB paOOTHI M MTPaBHUJIa IPUMEHEHHSI AIIEKTPHYECKUX
MPUOOPOB JJISI KOHTPOJISI TAPaMETPOB TEPMHUECKON 00pabOoTKH

[TpuknaaHbie KOMIBIOTEPHBIE IPOTPAMMBI sl paboTHI ¢ TpadUIecKoi
uHpOpManreil: HAMMEHOBAaHUS, BO3MOKHOCTH M MOPSI0K pabOThI B HUX

HpI/IKJ'IaZ[HBIe KOMITIBIOTCPHEBIC IIPOIr'paMMBbl IJId pa6OTBI ¢ 6azamu JaHHBIX:
HaNMMCHOBAHUS, BOSMOXHOCTHU U ITOPAOOK paGOTBI B HUX

[Topsimox paboThI € ANEKTPOHHBIM APXUBOM TEXHUUECKOH JOKYMEHTAINH

Hasznauenue, npuHIUIB pabOTHl HArPEBATEILHOTO, TOTOJIHUTEIBHOTO U
BCIIOMOTATENLHOTO 000PYI0BAaHUS, HCIIOIB3yEMOTO MPH TEPMUIECKOHN
XUMHUKO-TEPMHUUECKON 00pabOTKU KPYITHOTa0apUTHBIX U3, U3l 13
AKCIIEPUMEHTAJILHBIX CTAJICH U LIBETHBIX CIUIABOB C OCOOBIMU CBOWCTBAMU

[Tpuemsbl paboTHI HAa 060PYAOBAHUH, TIPUMEHIEMOM B TEPMUIECKOM
IIPOU3BOJICTBE

[IpaBuiia HaCTPOMKHU U PEryIHUpPOBaHUS KOHTPOJIbHO-U3MEPUTEITHHOTO
WHCTPYMEHTA

KOHCTPYKHI/ISI BAKYYMHBIX reyei TepMH‘ICCKOﬁ n XI/IMI/IKO—TepMH‘leCKOﬁ
O6pa6OTKI/I, BKJIIOYasA MHOTI'OKaMCPHBIC

CriennanpHbIe TETUIOBBIE PEKUMBI TEPMUYECKONH 00pabOTKH JAeTaleit u
UHCTPYMEHTA B MHOTO30HHBIX I1€4ax

OCco0EHHOCTH 3aKAJIKM B KUIKUX Ta3ax

OCHOBBI peryJIupoBaHus MapaMeTPOB TEPMUUECKONH 00pabOTKH B IeUax ¢
KOMITBIOTEPHBIM YTIPaBICHUEM

Bnustaue erupyonmx 31eMEHTOB Ha PeXKHM TEPMUYECKO 00paboTKH B
rneyax

3aBHCUMOCTh MEXaHUYECKUX U (PU3MUECKUX CBOWCTB 00pabaThIBaEMBIX Ha
YYaCTKe METAJIJIOB U CIJIABOB OT PEKHUMOB TEPMHUECKON 00pabOTKH

OcHoBHbIE TIpaBUIIa BRIOOpA PEKUMOB TEPMUUECKONH 00pabOTKHU B Ieuax
KpYMHOTa0apUTHBIX U3JIEIHH, U3/IeTHI U3 SKCIIEPUMEHTANIBHBIX CTallel U
[BETHBIX CIUIABOB C OCOOBIMU CBOMCTBAMH

Bunpl, Ha3HaueHHe U MOPAA0K IPUMEHEHUs TPUOOPOB IS U3MEPEHHUS
MUKPOTBEPAOCTU

Bunbl, Ha3HaueHe U MOPSAJOK MPUMEHEHUS IPUOOPOB ISl U3MEPEHUs
XapaKTEPUCTUK HAMAarHUYEHHOCTH

ITopsinok mpoBeaeHNsT KaY€CTBEHHOTO M KOJIMYECTBEHHOI'O aHAIN3a
MUKPOCTPYKTYP KPYITHOTaOApUTHBIX U3AETUH, U3AETUI U3
AKCIIEPUMEHTAJIbHBIX CTAJIeH U LIBETHBIX CIUIABOB C 0COOBIMU CBOWCTBAMU

ITakeTsl MPUKIIAAHBIX IPOTPAMM CTATUCTUYECKOTO aHAIM3a: HAUMEHOBAHMS,
BO3MOXXHOCTH U ITOPSAJIOK pabOThI B HUX

BI/I,Z[BI, Ha3HAYCHUC U MMOPAAOK IMPUMCHCHUA HpI/I60pOB AJIsL UBMCPCHUA
COACPKaHUA XUMUYICCKUX SJICMCHTOB ITYTEM CIICKTPOMETPUHN

Bunbl, Ha3HaueHNe U MOPSAJOK MPUMEHEHHS PUOOPOB ISl U3MEPEHUs
COZICpKAHUS XUMUYECKHUX DJIEMEHTOB METOJOM CoKUTaHUS

Bunpl, Ha3HaueHHe U MOPSAI0K MPUMEHEHUs! TPUOOPOB ISl MPOBEPKHU
MEXaHUYECKNUX CBOMCTB METOJOM MHIECHTUPOBAHUS

BI/I,Z[BI, Ha3HA4YCHUC U NOPAAOK IIPUMCHCHUA HpI/I60pOB JJI HEPA3pyIIaromero
KOHTPOJIA

Cucrema AOIIYCKOB 1 ITOCA/I0K JIeTajieil MalluH

Mepsi 6€3011acHOCTH TTPH KOHTPOJIE Pe3yIbTaTOB TEPMHUECKON 00paboTKH




KPYITHOTA0ApUTHBIX U3JICTTUH, U3ETUN U3 DKCIIEPUMEHTAIBHBIX CTaJeH 1
IIBETHHIX CIIJIaBOB C OCOGBIMI/I CBOMCTBaAMH

[Topsimox mpruMeHeHHs CPEACTB MHANBUIYATbHON U KOJIJIEKTUBHOM 3aIIUTHI
MIPU KOHTPOJIE pe3yJIbTaTOB TEPMHUIECKON 00pabOTKH KPYITHOTa0apUTHBIX
W3JIeTIUI, U3JIETTUN U3 SKCIIEPUMEHTAIILHBIX CTaJIel U I[BETHBIX CIJIABOB C
0COOBIMH CBOMCTBAMU

TpebGoBanus OXpaHbl TPY/Ia, OKAPHOH, MPOMBIIIIIECHHOH, YKOJIOTHYECKON U
AIIEKTPOOE30MacCHOCTH

Oco0ble yCcIIoBUS IOITyCKa K
pabote

Jpyrue xapakTepuCTUKU

3.5.3. TpynoBasi pyHkuus

[IpenorBpamenue nedekToB npu
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KpYNHOTraOapUTHBIX U3JIEIUH

KBaTTU(UKAITHA

[Ipoucxoxaenne 0600MeHAO
TPYIOBO# GYHKIMH

Opurmsan e 3aMMCTBOBAHO U3 957
OpHUrHHAA
Kox PeructpannonHusiii Homep
OpUrHHaIa npodeccroHanbsHOrO
cTaHaapra

TpynoBeie 1eHCTBUS

ComnocraBneHne pe3yabTaTOB KOHTPOJIS TEPMHUECKON 00pabOTKU
KpyITHOTaO0APUTHBIX M3ICTHH, U3/ICTHI U3 SKCTICPUMEHTAIBHBIX CTAJICH U
[BETHBIX CIUIABOB C OCOOBIMU CBOMCTBAMH C IMapaMeTpaMu TEXHOJIOTUH

Omnpenenenue u n3ydeHue Npu4IrH 1e(EeKTOB IPU MPOBEACHUN TEPMUIECKON
Y XUMHKO-TEPMHUYECKOI 00paboTKe KpymHOrabapuTHBIX U3ACTUH, U3ATHIl 13
SKCTIEPUMEHTAIIbHBIX CTAJIEH U IBETHHIX CILIABOB C OCOOBIMU CBONCTBAMHU

PazpaboTka npeyiokeHui o yCTpaHeHHIO IPUYHH Ae()EKTOB TEPMUUECKON U
XMUMHUKO-TEPMHUYECKONH 00pabOTKN KpYIHOTaOapUTHBIX U3JIENINH, U31eIUN U3
HKCHEPUMEHTAIbHBIX CTAJICH U IIBETHBIX CIJIABOB C OCOOBIMU CBOHCTBAMHU

Heo6xoanmele ymeHust

OnpenensTs MPUYNHBI BOSHUKHOBEHUS J1e(EeKTOB 00padaThIiBaeMbIX
KPYMHOTa0ApUTHBIX U3AEINH, U3AETNH U3 SKCIIEPUMEHTAIbHBIX CTajel U
LIBETHBIX CIUIABOB C OCOOBIMH CBOMCTBAMU 110 peKMMaM TEPMHUUYECKON U
XMMHUKO-TEPMHUYECKONH 00paboTKH

AHanu3upoBaTh PEKUMbI TEPMUUECKON U XUMUKO-TEpMUUECKONH 00paboTKH
KpPYMHOTa0ApUTHBIX U3AEIUH, U3AETHHA U3 SKCIIEPUMEHTANIbHBIX CTajel u
LIBETHBIX CIUIABOB C OCOOBIMM CBOMCTBaMU, IPUMEHAEMbIE HA
00CITy’)KUBaEMOM Y4acTKe

cDOpM}IJ'II/IpOBaTI) NpCAJIOKCHUSA, HAITPABJIICHHBIC HA YCTPAHCHUC ITPUYNH
,Z[e(I)CKTOB IpUu pCKUMax TCpMPI‘-ICCKOﬁ n XHMHKO-TCpMH‘-IGCKOﬁ O6p3.60TKI/I
KpyIHOr a6apI/ITHLIX HSILCHHﬁ, U3ACIUN U3 SKCIICPUMCHTAJIbHBIX craneu u
IOBCTHBIX CIIJIaBOB C 0COOBIMM CBOMCTBAMHU Ha O6CJ'Iy>KI/IBaeMOM Y4acCTKE

O opMIATh TEXHUYECKYIO JOKYMEHTAIUIO [0 UTOTaM IIPOBEPKHU PE3yIbTaToOB
oreparuii TepMUIECKON U XUMUKO-TEPMUYECKOM 00paboTKU
KPYMHOTaOApUTHBIX M3AEINMA, U3AETHHA U3 SKCIEPUMEHTAIbHBIX CTajel U
L[BETHBIX CIUIABOB C OCOOBIMH CBOMCTBaMHU




[TpyMeHSTh MaKeThl MPUKIIAJHBIX IPOTPAMM CTATUCTUYECKOTO aHAIIN3a
Pe3yIbTaTOB KOHTPOJISA XapaKTEPUCTUK KPYIHOTa0APUTHBIX M3EIUN, U31ETHH
N3 SKCIICPUMCHTAJIbHBIX cTajei u OBCTHBIX CIIJIaBOB C 0COOBIMU CBOfICTBaMPI,
MOJIBEPTHYTHIX TEPMUUYECKON 00paboTKe

Hcrionp30BaTh NPHUKIIAAHBIE KOMITBIOTEPHBIE IIPOrPAMMBI /ISl BEIYMCICHUN
MapaMeTPOB PEKUMOB TEPMUUYECKON 00paObOTKH KPYTHOTa0apUTHBIX U3/ICIH,
W3JIENINI U3 SKCIIEPUMEHTAIBHBIX CTalIel U IIBETHBIX CIJIABOB C 0COOBIMHU
CBOMCTBAMM

HckaTth nHbOpMAITHIO O peKUMax TEPMHUECKOM 00padOTKH
KpyHHOrabapuUTHBIX U3JIEIH, U3/IeIUH U3 SKCIIEPUMEHTANIBHBIX CTaJIel U
[BETHBIX CIUIABOB C 0COOBIMH CBOMCTBAMH U UX IapaMeTpax C
WCIOJIb30BaHNEM HH()OPMAITHOHHO-TEIEKOMMYHHKAIIMOHHON CETH
«nTepuer»

[IpumeHATh MaKkeThl MPUKIAAHBIX POrPAMM CTATUCTUYECKOTO aHAIU3a s
00paboOTKH Pe3yJIbTaTOB KOHTPOJIS XapaKTEPUCTHK KPYITHOTa0apUTHBIX
W3IEIUHI, U3IEIIHA U3 SKCIEPUMEHTAIBHBIX CTAJIEN U LIBETHBIX CILJIABOB C
0COOBIMHU CBOMCTBAMH, TIOJIBEPTHYTHIX TEPMUIECKON 00paboTKe

Hcrosp30BaTh CUCTEMbI aBTOMATU3UPOBAHHOTO pacyeTa U KOMITBIOTEPHOTO
MOJICIMPOBAHHUS /IS pacyeTa MapaMeTpoB TEXHOIOTHYECKOTO Mpoliecca
TEPMUYECKOI 00pabOoTKI

[IpuMeHsTh NPUKIIAJAHBIE IPOTPAMMBI, PEATHU3YIONINE METO b
MaTeMaTHYeCKON CTAaTUCTUKU, TPU KOHTPOJIE KauecTBa U3/CIIHIA,
MOJIBEPTHYTHIX TEpMUYECKO 00paboTke

HeoOxoaumeble 3HaHUSA

KoHcTpyKTHBHBIE 0COOCHHOCTH MEYe JJIsi TEPMHUYECKON 00pabOTKH
KPYIMHOTa0apUTHBIX U3/ACTHN

KoHcTpyKTHBHBIE 0COOCHHOCTH MEYEH ISl TEPMHUYECKON 00pabOTKH B
MAarHuTHOM I10JI€

Y CTpONCTBO KOHTPOIHHO-U3MEPUTENBHBIX TPUOOPOB U MPUCTIOCOOICHUI

Oco0eHHOCTH NOHHO-BAaKyyMHBIX, MUKPOIyTOBBIX U 3JIEKTPOHHOIYYEBbIX
MPOLIECCOB XUMUKO-TEpMUUECKOl 00paboTKu

CTpyKTypHBIE U3MEHEHUS] METAJUIOB U CIJIABOB IIPU TEPMHUECKON 00paboTKe

ITakeTsl MMPUKJIIAAHBIX TPpOrpaMM CTATUCTUYCCKOI'O aHAJIN3a: HANMCHOBAHUA,
BO3MOXHOCTH U TOPAOOK pa6OTBI B HUX

HpI/IKJ'IaI[HLIe KOMITIBIOTCPHBIC ITPOTrPaMMBbI IJId BBIYHCJICHU: HaMMCHOBAaHMA,
BO3MOXHOCTH U TOPAOOK pa6OTBI B HUX

Bpay3zeps! nist paboThl ¢ HHPOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOMN CEThIO
«HTEpHET»: HANMEHOBAHMS, BO3MOXKHOCTH U TIOPAIOK PaOOTHI B HUX

[IpaBuna 6e30macHOCTH MpHU paboTe B HHGOPMAITMOHHO-
TEJIEKOMMYHHUKAIIMOHHOW ceTH «IHTepHeT

IlorckoBEIE CHCTEMBI 415 TOMCKA I/IH(I)OpMaLII/II/I B I/IH(I)OpMaI_[I/IOHHO—
TeHeKOMMYHI/IKaI_[I/IOHHOI‘/’I CCTHU ((I/IHTepHeT»I HaMMCHOBAHUs, BO3BMOXXHOCTHU U
HOpAIO0K pa6OTLI B HUX

CucreMpl aBTOMaTU3UPOBAHHOT'O paciyeTa ¥ KOMIBIOTEPHOIO MOJIEITMPOBAHUS
(CAE-cucrembl): HAUMEHOBAHUS, BO3MOKHOCTH M MOPSZIOK pabOThI B HUX

[IpaBuna opopMieHNs TEXHUIECKON JOKYMEHTAIHN

CrieninanbHble TEIUIOBBIE PEXKUMbI TEPMUYECKOH 00paboTKu eTaneit u
MHCTPYMEHTAa B MHOT'O30HHBIX T€Uax

JledexTrl TepMuueckoit 00pabOTKU METAIOB U CIJIABOB

[IpnunHEl H3MEHEHNs CTPYKTYPhl METAJUIOB U CIUIABOB B 3aBUCUMOCTH OT
CKOPOCTH HarpeBa, OXJIAXKICHUS U TEMIIEPATyPbI




3aBUCUMOCTH MarHUTHBIX CBOMCTB M3AEIUN OT XapaKTEPUCTUK
MIPUIIOKEHHOTO MTPH TEPMUUECKOI 00pabOoTKe MarHUTHOTO TOJIS

[Topsox BBISIBIEHUS IPUUUH A€(PEKTOB MPU TEPMUUECKONU U XUMHUKO-
TEPMHUUYECKOI 00pabOTKN KpyMHOTraOapuUTHBIX U3ACTUH, U3AETUI U3
9KCIIEPUMEHTAJILHBIX CTaJICH U IBETHHIX CIUIABOB C OCOOBIMU CBOMCTBAMHU

[Topsanox pa3paboTKH MPEeAIOKEHUN M0 YCTPAaHEHHUIO MPUYHNH U yCIOBUI
BO3HHUKHOBEHHUS Je(PEKTOB MPU IPOU3BOJCTBE ONEPALNI TEPMUUECKOMN

cTaneu u OBCTHBIX CIIJIaBOB C 0COOBIMH CBOMCTBaMH

00pabOTKH KPYIMHOTa0apUTHBIX U3JEIUN, N3N U3 IKCIIEPUMEHTATbHBIX

KpyHHOTabapuTHBIX U3JETH, N3/IeINI U3 SKCIIEpUMEHTANIbHBIX CTalled U
L[BETHBIX CIUIAaBOB C OCOOBIMU CBOWCTBAMU

Mepbl 6€30MaCHOCTH NP KOHTPOJIE Pe3yIbTaTOB TEPMUYECKON 00paboTKU

P KOHTPOJIE Pe3yIbTATOB TEPMUUYECKON 00paObOTKH KPYHHOTa0apUTHBIX
W3IEIUHI, U3IEIIHA U3 SKCIIEPUMEHTAIBHBIX CTAJIEN U LIBETHBIX CILJIABOB C
0COOBIMM CBOICTBaMU

[Topsatok npyuMEeHEeHHs CPEACTB MHANBUYATbHOM U KOJJIEKTUBHOW 3aLUThI

AIEKTPOOE30IMaACHOCTH

TpebGoBaHust OXpaHbl TPY/a, MOKAPHOU, MPOMBIIIIICHHOM, SKOJTOTUYECKON U

Oco0ble ycrioBus JA0IyCKa K
pabore

Jpyrue xapakTepucTUKu

IV. CBenenusi 00 opranuszanusx — paspadorunkax npogecCHOHAJIBLHOI0 CTAHAAPTA

4.1. OTBeTCTBEHHAasi OPraHU3alUs-Pa3padoOTUYHK

Coser 110 HpO(i)eCCI/IOHaJILHBIM KBaJIHq)I/IKaHI/IHM B MAallIMHOCTPOCHUH, I'OPOI MockBa
3aMecTUTENb npeacenareist PomanoBckas CranuciaBa HukomaeBaa

4.2. HamMeHOBaHNS OPraHM3aNMii-pa3padoTYNKOB

AO «O/IK», ropon MockBa

AO «Poccuiickue KOCMUYECKHE CUCTEMBI», ropo MockBa

Accoumanus «JIura cogeiicTBrsi 000POHHBIM NPEANPUATUAMY, Topo]l MockBa

O0OOP«Corw3zMam Poccun», ropon Mocksa

ITAO «OAK-Catypn», ropog Mocksa

ITAO «Tynones», ropox Mocksa

N NN PR (WIN -

PECYPCOB U 3aLTUTY OKpYXkaroliei cpenbl «Ixochepar, ropog Mocksa

Co103 npeAnpusATHil U opraHu3anuii, 00ecreynBaOLIX pallMOHAIbHOE UCIIOIb30BaHUE TPUPOIHBIX

o]

OI'bOY BO «MI'TY « CTAHKWH», ropog Mocksa

O

OI'bOY BO «MocKoBcKHil rocyjapcTBEHHBIN TEXHUUECKN yHUBepcuTeT nMeHnH.D. baymana
(HaMOHABHBIN UCCIIE0BATEIBCKUI YHUBEPCUTET)», ropo] MockBa

10 OI'BY «BHUU tpyna» Muntpyna Poccun, ropog Mocksa

11 OI'VII «lleHTpanbHBIN a3pOTruapOIMHAMAYECKH HHCTUTYT MMeHu rpodeccopa H.E.J)KykoBckoroy,

ropoa JKykoBckuii, MockoBckast 0071acTh




