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1 HEJIb U1 3AJAYM JTUCHUITVINHBI

Heap AWMCOMIVIMHBI — UW3YYCHHE (QU3NYECKUX OCHOB TEXHUYECKOH
JTMArHOCTHKU W HEpa3pyIIAIONINX METOIOB KOHTPOJIS ISl OIEHKA TEXHUYECKOTO
COCTOSIHUSI 0OBEKTOB HE(TEra30BOM MPOMBIIIIEHHOCTH.

3agaum IMCUMILUIUHBI:

" 03HAKOMJIGHME CTYJCHTOB C OCHOBAMH TEOPHH TEXHHYECKO
JUATHOCTUKHM,  BUJAMHU  TEXHUYECKOTO  COCTOSIHHS,  KOHTPOJUPYEMBIMU
NapaMeTPaMM, CUCTEMaMH TEXHUYECKOTO TMarHOCTUPOBAHMS;

u3y4eHrne (PU3NIECKX OCHOB METOJIOB HEPa3pyIIAONIEro KOHTPOIS AJIs
OOHapyXeHHs W JUAarHOCTUKU HEMONAJ0K TEXHOJOTHYECKOTo 000pyA0BaHuUs
He(PTEra30BOM OTPACIIH;

O3HAKOMJIEHHE C 00OpYJOBaHHMEM JUIS TMPOBEIEHUS HEepa3pyIIaoIIEro
KOHTPOJISl, METOAUKAMH ITPOBEJICHHUS UCIIBITAHMI;

O3HAKOMJIEHHE C METOJOJIOTHEH OIEHKH OCTaTOYHOrOo pecypca
TEXHOJIOTHIECKOr0 000Py10BaHHS;

O3HAKOMJICHHE C OCOOCHHOCTSMH JHAarHOCTUPOBAHHUS  THIIOBOTO
000pyTOBaHUS.

2 MECTO JUCIHHUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBbI

Hucrummaa  «OCHOBBI  TUATHOCTUKH — HE(PTETA30BBIX  COOPYKEHUI)
OTHOCUTCA K yactu Osnoka bl «/lucummiueel (Moxynu)» ydeOHOro IUIaHa,
dbopmupyemMoil  ydyacTHMKaMu 0Opa30BaTEIbHBIX OTHOIICHHH U  SBISIETCS
00s3aTENbHON JUIsl U3yUEHHUS.

[IpepekBU3UTH AUCHUIUIMHBL (MOJYJs1): Oasupyercss Ha JAUCHUILIMHAX
y4eOHOTro TIUIaHa TMOATOTOBKM OakajaBpoB, MPEAIIECTBYIOMIMX YKa3aHHOU
mucuuruinHe:  «MatemaTtuka», «®dusuka», «OcHOBbI He(TErazoBOro Jesiay,
«HedrerazonpomeiciioBoe  obopyaoBaHue», «OCHOBBI  pabOTOCIOCOOHOCTH
TEXHUYECKUX CUCTEM).

[TocTpekBU3UTHI AUCIUIUIMHBL: SBISICTCA 0a30il Il U3yYEeHUS] U OCBOCHMSI
JUCUUTUIAHBI «O06cmyXruBaHuE 00BEKTOB MOPCKHX He(dTera3oBbIX
MecTopokaeHui», «HedrerazoBbiii HHXUHUPUHTY, HEOOXOAUMA JJIi UTOTOBOTO
roCcyJapCTBEHHOTO 3K3aMEHA W HAIMMCAaHUs 0aKaIaBpCKOM paOOTHI.

3 ®OPMHUPYEMBIE KOMMNETEHIIMM W WHIUKATOPHI MX
JTOCTWKEHUS MO JUCHUATIINHE

Koawbi Conepxanue Kox n HaumeHoOBaHNe HHAUKATOPA J0CTHKEHUS
KOMIIEeTEeHIIUH KOMIeTeHIU KOMIIeTEHIIUH

[IKC-4 [IKC-4. Cnocoben | ITKC-4.1 IIpumensier 3HaHUA OCHOBHBIX
OCYUIECTBIIATh MIPOU3BOJCTBEHHBIX MPOILIECCOB COOPYKEHHUS, PEMOHTA U
PYKOBOJICTBO, JKCIUTyaTalluu CKBa)XMH u He(dTerazoBoro
COMPOBOXKACHHE U | 000PYIOBaHUS PA3TUYHOIO HA3HAUCHUS
KOPPEKTUPOBKY [IKC-4.2 VYmeer B COYETaHMHM C CEPBUCHBIMU
TEXHOJOTMYECKHX | KOMIAHUSIMHM W CHEHMATUCTaMH  TeX  CIyxkO0




MIPOIIECCOB KOPPEKTUPOBATh TEXHOJIOTHUECKHUE MPOILIECChHI
COOPYXKEHHUS, COOPYXEHHS, PEMOHTa M OHKCIUTyaTallil CKBaXKUH U
peMoHTa U | He)TerazoBoro o0OpYAOBaHUS PA3TMYHOTO HA3HAUCHUS
AKCIUTyaTaluu C YYETOM peasibHOM CUTyaluu
CKBAKHH u | [IKC-4.3 Bnaneer HaBBIKaMH PYKOBOJICTBA
He(Tera3oBoro MIPOM3BOJCTBEHHBIMU IPOLIECCAMU TIO  COOPYKEHHIO,
00opyaoBaHUS PEMOHTY W JKCIUTyaTallid CKBAXHH M He(TErazoBoro
Pa3IM4HOTO 000py0BaHUs Pa3IMYHOIO Ha3HAUYEHHUS C TPUMEHEHUEM
Ha3HA4YCHUS COBPEMEHHOTO OO0OpYJIOBaHHMS W MAaTEPHAIIOB H C

cobOmoieHneM TpeOOBaHWUN HOPMATHBHO-TEXHUYECKON
JIOKYMEHTAIUU

TIKC-7 Crocoben I[IKC-7.1 [IlpumeHser 3HaHUA TOHSATHUS U BHUIOB
COCTaBJIATH U | TEXHUYECKOW,  TEXHOJOTHMYECKOM U  CIyKeOHOU
0pOpMIISTD JOKYMEHTAllud U MperbsBIseMble K HUM TpeOOBaHUS;
TEXHUYECKYIO, BUJIBI U TPEOOBAHUS K OTYETHOCTH, OCHOBHBIE OTUETHbIC
TEXHOJOTMYECKYIO0 | IOKYMEHTBl, CpPOKM  TMPEJOCTaBICHUS,  aJTOPUTMBbI
u CIIy’KeOHYI0 | (POPMHUPOBAHUS OTYETOB
nokymentanuo B | [IKC-7.2 VYmeer dbopMHUpOBATH 3asiBKU Ha
COOTBETCTBUU C | TEXHOJIOTHYECKOE M  TEXHHYECKOE  OOCITyKHUBaHHUE,
NEHCTBYIOIIUMU 3asBKU OTPEOHOCTH B MaTepHasiax
HopMmatuBHBIMU U | [IKC-7.3 YMmeeT BecTU TEXHUUYECKYIO, TEXHOJIOTHYECKYIO
KOHCTPYKTOPCKUMH | U CIYKEOHYIO JOKYMEHTAIUIO U OTYETHOCTh
aKTaMHu, IIKC-7.4 Bnagers HaBBIKAMH aHaJM3a JOCTHIKEHUM
BBITIOJHSATH OTEUECTBEHHOW U 3apyOeKHOW HayKh W TEXHHUKH s
TEXHUYECKUE MOJTOTOBKH JOKYMEHTAIIMM B BOIPOCax pPa3pabOTKU U
paboThI B | BHEJIpEHHs] HOBOM TEXHUKH U TEPEAOBON TEXHOJIOTHH,
COOTBETCTBUU C | BeJleHHUsI TATEHTHOW W JIMIIEH3WOHHOW paboThl, cOopa
TEXHOJIOTUYECKUMH | HAyYHO-TEXHUYECKON nHpopManuu
perjiaMeHTaMu

4CTPYKTYPA U COLEPKAHUE JUCIHUIIJINHBI
4.1 CTPYKTYPA JUCIUIIJIMHBI

OO6mast TPyIOEMKOCTh AUCIHUILIMHBI (MOMAYJsl) COCTaBisieT 2 3ayeTHbIC

eauHuLbl (72 akaeMUYeCcKUX Jaca).

TpyroemMKOCTb, aKaz.
Bunx pabotsl JacoB

Cemectp Bcero
O6masi TPYA0€eMKOCTh 8 72
KonTakTHasi padora: 8 40
Jlexinu 8 12
[IpakTHyecKue 3aHATHS 8 24
Konrakthas pabota B nepuojn teoperuueckoro o0yuenus (KontTO) 8 4
MPOBEJICHUE TEKYIIUX KOHCYJIbTAIMH 10 MOATOTOBKE K MPAKTHYCCKUM
pabortam, UPC
CamocrosiTesibHasi padora: 8 32
CcaMoIoAroToBKa  (MpopaboTka Y TIOBTOPEHHE  JIGKIIHOHHOTO 10
Marepuaiga U Marepuana yudeOHHMKOB W yueOHbIX mocobuid, [OCTog,
TV, CII)
MOJIFOTOBKA K MPAKTUYECKUM 3aHSITHSIM 10




TPYJOEMKOCTMU 110 PA3JAEJIAM JUCHUIIVINHBI

TpyroeMKOCTb, aka.
Buna pabotsl JacoOB
Cemectp Bcero
M3YyYEeHHE KaTaJoroB 000pyI0BaHUs, TUarHOCTHUECKOTO Mpolecca s 12
paboOThHI 10 MHIUBUAYAILHOMY 3aJaHHUIO JUISI HTOTOBOM aTTECTALMH
4.2 PACIIPEJEJIEHUE BHN/10B PABOTBI " HUx

Ne Paznen Bunst yueOHoI paboThI DopMBI TEKYLIETO KOHTPOJIA
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1 Pazpen 1. 3agaun, bmun-onpoc, JOKJIa-
CHCTEMA U TUIIOBas MpEe3eHTAaIINS, coOecenoBaHue,
nmporpamma 8 2 TECTUPOBAHUE, MPaKTHYECKOE
TEXHUYECKOMN 3aJaHue
JIMarHOCTHKH
2 Bbimm-ompoc OKJIaJI-
Pazgen 2. Metonasl 1-ompoc, A A
BHODALMOHHO 3 ) Mpe3eHTalNs, cobecenoBaHue,
IlI/Iaf HOCTHKI 3 6 TECTUPOBAHUE, MIPaKTUYECKOE
3aJIaHnue
3 Pa3nen bimi-onpoc, JOKJIaI-
3.0nruyeckue Mpe3EHTalNS, cobeceoBaHue,
METO/bI, ] ) TECTUPOBAHUE, MPaKTHYECKOE
BU3YaJIbHBINA U 3aJlaHnue
M3MEPUTETbHBIN
KOHTPOJIb
4 Pasnen 4 biui-onpoc, JOKJIaI-
Kal‘II/IJ'IJ'I}I.pHLII‘/'I 3 4 ) - | mpe3eHTarus, cobeceqoBaHue,
COHTDOIL TECTUPOBAHHUE, MPaKTHYECKOE
P 3aJlaHnue
5 bmun-onpoc JOKJIaI-
b
Pazgen 5. 3 3 6 4 Mpe3EHTalMS, cobeceoBanme,
Teuenckanue TECTUPOBAHHUE, MPaKTHYECKOE
3aJJaHue
azzen 6. JIMI-OIIPOC JOKJIaj-
6 Paznen 6 b ,
Pagnanmonnbrin ] 4 Mpe3EeHTaLus, cobecenoBanue,
KOHTPOJIb TECTUPOBAHUE, MPaKTHYECKOE
3aJIJaHue
7 Pa3nen 7. bau-onpoc, IOKJIaI-
MarauTHbIH ] 4 MpEe3eHTAaIINS, cobecenoBanue,
Hepa3pyIIaroIIHA 3 6 TECTUPOBAHUE, MPaKTHYECKOE
KOHTPOIb 3aJJaHue
8 Pa3nen 8. 3 ) baun-onpoc, IOKJIaI-
BuxpeTokoBbiil, NpPE3CHTAIMS, cobecenoBanue,




ANEKTPUUECKUI i TECTUPOBAHHUE, MPaKTUYECKOE
TEIJIOBOH BUI 3aaHue
KOHTPOJIS
9 Pa3nen 9. baun-onpoc, IOKJIaI-
VYapTpa3ByKkoBoi ] ) MpEe3eHTAaIINS, cobeceqoBaHuE,
Hepa3pyIaroIIHA TECTUPOBAHUE, MPaKTHYECKOE
KOHTPOJIb 3aJJaHue
10 | Pazmen 10. baun-onpoc, IOKJIaI-
AKYCTHKO — ] ) MpEe3eHTAaIINS, cobecenoBaHue,
SMHUCCUOHHBIN TECTUPOBAHUE, MIPAKTUYECKOE
METOJ, 3aJIJaHue
11 | Pazmen 11. Ormenka bmun-onpoc, IOKJIaI-
OCTaTOYHOTO ] ) MpE3CeHTAIINS, cobecenoBaHue,
pecypca 3 6 TECTUPOBAHUE, MPaKTHYECKOE
000pyI0BaHHUS 3a1aHNe
12 | Pazmen 12. bnun-onpoc, JOKJIam-
OcobeHHOCTH MpE3CHTAIINS, cobecenoBaHue,
JTUarHOCTHPOBAHUS 3 4 TECTUPOBAHHUE, MPaKTUYECKOE
THIIOBOT'O 3aJlaHue
TEXHOJIOTHYECCKOTO
000pyI0BaHUS
3ammura MPOEKTa o
Jauer WHIWBUIYATHHOMY 3aJaHHUI0 C
3JEMEHTaMU Cco0eceIOBaHus 10
BOIIPOCAM K 3a9€Ty
Htoro: 72 12 |24 |4 |32 |-

4.3 COAEPKAHUE PA3AEJIOB JUCIHIUIIJIMHbI

Paznen 1. 3amaum, cucremMa W THUNOBash NPOrpaMMa TeXHHYECKOM
JAUATHOCTHUKH

[enpu3agauynTeXHUISCKOMIMATHOCTUKN. Buael nedekToB, KadyecTBO U
HAJCKHOCTh  He(dTerazoBoro  oOOpYyJOBaHUS,  COOPYXEHUHH  OOBEKTOB.
BoccranoBnenune  paborocmocoOHOCTH — 000pyAoBaHusa. Buael  cocTtosiHus
000py/IOBaHUsA, CHUCTEMbl TEXHUYECKOM JMArHoCTUKU. TumoBas mporpamma
TEXHUYECKOr0 JAMarHOCTUpOBaHUs. Buabsl Hepa3pyllalIero KOHTPOJS, €ro
CTaHJapTU3alus U METPOJIOTUUECKOE 00ECTICUCHHUE.

Paszpnes 2. MeToabl BUOPALIMOHHOM IUATHOCTUKH

CymHOCTh BHUOPOAMATHOCTUKM MW €€ OCHOBHbIe ToHsATHA. CpencTBa
KOHTpOJII W 00pabOTKM  BUOpPOCHTHAIOB. BHOpOaKTUBHOCTH  POTOPOB.
BubpoakTHBHOCTH MOAMIUITHUKOB M UX JUATrHOCTHUKA. BUOpOoakTUBHOCTH 3y0UaThIX
nepenad U TpyoOompoBooB. BubpoamaraHctnka M BHOPOMOHUTOPHHI OOIIMX
ne(heKTOB MAIIMHHOT0000PY 1I0BaHHUS.

Paznen 3. Onruyeckue MeToAbl, BU3YaJbHbII W H3MePHUTEJbHbII
KOHTPOJIb




Knaccudukanum  onTudeckux  MeTogoB  KOHTpoiss.  OcoOeHHOCTH
BHU3yaJIbHOTO KOHTPOJIsS. BU3yalbHO - ONTUYECKUN U U3MEPUTEIBHBIA KOHTPOJIb.

Paszpnea 4. KanuiisipHbIii KOHTPOJIb

®duznyeckass CyMHOCTb KanmWuUIsIpHOro KoHTposst. Krnaccupukauus u
OCOOEHHOCTH KalWUISIPHBIX METOJIOB. TEeXHOJOrus KanuUIAPHOTO KOHTPOJISL.
[IpoBepka 4yBCTBUTEIBHOCTH KAITWJUIIPHOTO KOHTPOJIS.

Paznen 5. Teuenckanue

TepMHuHBI M OINpENeNIeHUs TEYEHUCKAaHUS, KOJIMYECTBEHHAs] OLECHKA TEYEH.
CnocoObl KOHTPOJISL U CPEACTBA TeUEUCKaHUsS. Macc-CIEKTPOMETPUUECKUI METO/I.
[anorenHpIl U KaTapOMETPUUECKUN METOJIBI. JKUJIKOCTHBIE METO/Ibl TEUEHUCKAHUS.
AKYCTHYECKHI METON.

Paznen 6. PainaniuoHHbIH KOHTPOJIb

Uctounukn  woHM3Mpymomero  usiydeHus. KOHTponp  mpomeamum
u3nydyenueM. Panuorpaduueckuii KOHTPOIb CBAPHBIX COCTUHEHUN.

Pa3nea 7. MarHuTHBIA Hepa3pylIAIINI KOHTPOJIb

OO6nactp mpuMeHeHusT M Kiaccuukanus. MarHuTHble XapaKTepUCTUKH
dbeppomarHeTukoB. MaruutHele mpeoOpazoBaTenn. MarnuTtHas ne(eKkToCKomus,
MarHuTHO — TOPOIIKOBBINM MeTon. JledeKTockonusi CTalbHBIX KaHAaTOB. Meton
MAarHUTHOM NaMsATH. MarHuTHast CTpyKTypOCKOIIHS.

Pa3znen 8. BuxpeTrokoBblii, 3JIEKTPUYECKUN M TEIIOBOH BUI KOHTPOJIA
BuxpeTokoBblil BUA KOHTPOJS. DNEKTPUUYECKUH BUJI KOHTpoJs. TernoBoi
BHJT KOHTPOJIS.

Pa3nen 9. YabTpasByKkoBoil Hepa3pylIalIMi KOHTPOJIb

AKycTUdyeckre  KoyieOaHMsi M BOJIHBL.  3aTyxaHuU€  yJbTpa3BYyKa.
Tpancpopmanius  yiabTpa3ByKOBbIX BOJH. CrnocoObl MOJdy4YyeHUs W BBOJA
YIbTPa3BYKOBBIX KOJIeOaHUI. Konctpyknus nse3orpeoOpa3zoBarTesei.
Anmnaparypa, METOAbl U TEXHOJIOTHS YJIbTPa3BYKOBOTO KOHTPOJIS

Paznen 10. AKyCTHKO — SMMCCHOHHBII MeTO

Uctounuku akyctuueckoil smuccuu (AD). Buawsl curnamoB AD. OueHka
pe3yabTratoB AD KoHTpois. Annapatypa AD koHTposs. [lopsgok npoBeneHus: u
00nacTe npuMeHeHUs1 AD KOHTPOJISL.

Pasznes 11. Ouenka ocTaTo4HOro pecypca 000pya0BaHus

Metononoruss OLEHKH OCTaTOYHOro pecypca. OLeHka pecypca Ipu
NOBEPXHOCTHOM  paspyiieHud. [IporHo3upoBaHue pecypca TpH  SI3BEHHOU
Koppo3uu. [IpornozupoBanue pecypca 1Mo TPEUMHOCTOMKOCTH U KPUTEPUIO «TE€UYb
nepen paszpyueHuem». OLieHKa pecypea o Ko3pUuTHBHON cuiie. OLeHka pecypcea
IO COCTOSIHUIO U30JISIIIUU



Paznen 12. Oco0ennoctu AUATHOCTHPOBAHMS TUIIOBOT' O
TEXHOJIOTHYEeCKOro 000py/A0BaAHMS

JlnarnoctupoBanre OypOBBIX YCTaHOBOK. J[MarHOCTHMpOBaHUE IHMHEWHOMN
YaCcTH CTaJbHBIX TA30HE(TETPOBOOB U apMaTypbl. JIHarHOCTUPOBAHKUE COCYIOB U
anmnaparoB, paOOTaloIIMX Ma3 JaBiIeHUEM. J(MarHOCTHpOBaHHWE YCTAaHOBOK JJisi
PEMOHTa  CKBaXWH. J{MarHOCTHPOBAaHME BEPTHUKAJIBHBIX  LHJIWHIPUYECKUX
pe3epByapoB TUTSt He(TENpPOTyKTOB. JlnarHoctTupoBaHue HACOCHO-
KOMITPECCOPHOTO 000PYI0BaHUS.

44 TEMblI W IIJTAHbI JIABOPATOPHBIX/IIPAKTHYECKHUX
SAHATUHN

3ansaTue 1 Tema «Omnpenesienne mnokaszarejed HAJAEKHOCTH
000py10BaAHUN»

OcHoBHbIE cBe/IeHUs] 1J1l BHINOJIHEHHUS 3aHATHS.

HanmexHOCTh AKCIUTyaTHpyeMOii MaIlIMHBI OTIPEICISETCS B TIEPBYIO OYEpe/h €€
texgndyeckuM coctogaueM. Ilo T'OCT 27.002 — 2015 HameXHOCTH — CBOWCTBO
00BEKTa COXPAHATH BO BPEMEHM B YCTAHOBIIEHHBIX TMpe/eiax 3HAYEHUs BCeX
napaMeTpoB, XapaKTEPU3YIOIIUX CIIOCOOHOCTh BBIMOJIHATH TpeOyeMble (PYHKIMU B
3aJJaHHBIX PEXKUMaX ¢ YCIOBHSIX MpUMeHeHus. HanexxHocTh —olieHuBaeTcs
0€30TKa3HOCTbIO, JIOJITOBEUHOCTHIO, PEMOHTONPHUTOJHOCTBIO, PECYPCOM, a TaKKe
COYETaHHEM WJIM COBOKYTTHOCTBIO 3TUX CBOMCTB.

besomkaznocms — cBOMCTBO 000PYOBaHMSI COXPAHITh pabOTOCIIOCOOHOCTH B
TeueHHe HEKOTOPOTO BPEMEHH MJIM HEKOTOPO HapaOOTKH.

Jlonzoeeunocmes — CBOMCTBO 00OPYIOBAHUS COXPAHATH PAOOTOCTIOCOOHOCTH B
33JJaHHBIX  YCIOBUSAX OKCIUTyaTallid BIUIOTh JO HACTYIUICHUS TMPEAETHHOTO
COCTOSTHHSL.

Pemonmonpuzoonocmes — cniocoOHOCTh 00OPYAOBaHUS K NPEAYNPEKIACHULO,
OOHApYXECHUI0O H YCTPAHEHHIO OTKA30B W TIOBPEXKICHHH TPH MPOBEICHUN
TEXHUUECKUX 00CTYKHBaHUHN U PEMOHTOB.

Pecypc— mwapaboTka o000pyJoBaHMSI OT Hayaja »JKCIUTyaTalldkd WU €€
BO300HOBJICHUSI TIOCTIE€ KANUTAIBHOTO PEMOHTAa JO0 HACTYIUICHUS NPEAebHOrO
COCTOSIHHUSL.

3aganmne 1.Beibop o0OopymoBaHMs, MO XapaKTEPUCTUKaM KOTOPOTO OyJer
OPOM3BOAMTECS  ONpeAeieHue  MokaszaTened  HaaexHoctd.  OmpeneneHue
HEOOXOIUMBIX XapaKTEPUCTUK 000PYIOBAHUS, & UMEHHO:

F— YUCJIO0 OTKA30B, MPOU3OILIEAIINX 3a IEPHo]] HAOIIOACHHUIH #;

t— HapaOOTKa MEXIy IBYMs MOCJIEI0BATEIbLHBIMU OTKa3aMH;

n — 4YHUCcIO0 OOBEKTOB, pabOTOCIOCOOHBIX B HAayaJdbHBII MOMEHT BpPEMEHU
(3KCIUTyaTalMOHHBIX HaOmoAeHui) = 0;

tpec; — HApAOOTKA KaXKJI0T0 M3 OOBEKTOB OT HAa4aja SKCILTyaTalluy;

tsi — TIPOJIOJDKUTEILHOCTh BHETIJIAHOBOTO BOCCTAHOBJICHHUS TIocie 1-To 0TKaza
000pyI0BaHUS,



trimpi — TPOJOIIKUTENBHOCTD i-T'0 TIJIAHOBOTO BOCCTAHOBIICHUS 000PY10BaHNUS;
Nrnp — 9MCTIO TUIAHOBBIX PEMOHTOB 00OPYAOBAaHUS 32 TIEPHO]T HAOIIOACHHUHM £,
n(t) — aucino o0bEKTOB (000PYIOBaHUS), OTKA3aBIIUX HA OTPE3KE BPEMEHU

VYkazanusi K  BbINOJHeHHIO  3agaHus.llokazarenm  HaAEKHOCTH,
omnpezenseMble MO TOAaM 3a IEpUOJ HE MEHee JBYX JIeT JKCIUTyaTallud B
cootBerctBun ¢ ['OCT 27.002 — 2015, paccuuthiBatoT 10 (dopmysam,
IpUBEACHHBIM B TaOIUIIE.

HaumeHnoBanue u ycioBHOe 0003HaueHUE dopMyita Uit pacdeTa CTaTUYECKON OLIEHKH
nokazaressi o 'OCT 27.002-2015 10Ka3aTessl HaJIe)KHOCTU
Cpennsis HapaOoTKa Ha oTKa3 (HapaboTka Ha 14
Tr=—Qqt
_ J
otkaz) T "=

Cpenauii pecype (cpeaHnii cpok ciyxos1) /] I =-3 ey
B :

Cpennee BpeMs BHEIUIAHOBOTO .
_ 3 =—dAls j
BOCCTaHOBJIeHHUs (peMoHTa) T 3 I iz
Cpennee BpeMsi TUIAHOBOTO BOCCTAHOBIICHUS B | N
= T e =—— Q tpp;
(peMOHTa) T Yoiniz - a:l II1Pi
N e !
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P(r) =1- —
n
KoaddunmeHT TeXHUIeCKOro NCIIOTb30BaHUS 7
Kru Kru =
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3aganme 2. M3ydyeHue THNOBOW  NpPOrpaMMbl  TEXHHYECKOIO
auardocrtuposanus.Iloq pykoBoACTBOM mpemnojaBareisi IpyIna BbIOMpaeTcs
OJIMH U3 MEPEeYHs MPeJI0KEHHBIX 00bEKTOB U 10 THUIOBOH Mporpamme (TUIIOBOMY
AITOPUTMY) TEXHMYECKOTO JMAarHOCTUPOBAHMS paccMarpuBaeT HauOosee oOrme
3Tarbl padoT, MPUCYIIMX PA3IIMYHBIM TUIIAM TUArHOCTUPYEMBIX OOBEKTOB.

IlepeueHp U MOCIENOBATENBHOCTD BBITOIHEHUS TAKUX 3TAIOB IIPUBEACHBI HA
PHUCYHKE.




Anxanuz SKCOAYyaTalHOHHO-TeXHHYe CKOH AOKYMeHTAlUHH, JaHHEIX Gl'IEpaTHBHDﬁ
OHAarHOCTHKH

HaTtypHoe ofcnegoEasye 00BEKTA: BUZVANBHO HEMEDHTENBHEI KOHTDOS,
reofesndeckan ChbeMKa, TONIUHOMETPHA M JedeKTOCKONMA CBAPHLIX LIBOE M
OCHOEHOTO MeTalla HeDazDVINAMHMH MeTOOaMH

!

MeTannorpadu4eckoe obcneJoBaHKe, ONpeJe/eHNe MEXAHWHECKHX CEOICTE M
COCTaBa MaTepHana

¥

BrimosHeHMe NPOEEPOYHEIX PACYETOR H&I NpOYHOCTE M YCTofuuBEocTe, HeneiTaHue
I0J HarpysKoil

Y

AHanMz BEIABIEHHUA HOBpE)K,ﬂEHl{ﬁ, onpejejeHHe HX NpHYHH, VTOYHeHHe
onpefeJIAOIIME NNapaMeTpOE.

[IpyHATOE peleHHe - JantHeilinasa 3KCOAYATaLHUA

y
Hp OEeJeHNe JONOMHHTEeJBHBIX MCC/IeJ0BAHMIT

¥

OueHka OCTAaTOMHOr0 pecypca

«

Hp HHATHE OKOHYATeJBHOI0 pelleHHA

'
! ! }

PemMonT CHinxenue pabo4yux mapaMeTpoR JeMoHTaM

r

JantHeillaa sKCOAYaTALNA

YKka3aHus K BbIIIOJHEHHUIO 32IaHUS.

Ha nepBoOM ITane TCXHHUYCCKOI0  AUMArHOCTUPOBAHMA HGO6XOI[I/IMO
IMPOU3BCCTHU aHAJIU3 3KCHﬂyaTaHHOHHO-TCXHHHGCKOﬁ AOKYMCHTAIIMK MW JaHHBIX
OHeHaTI/IBHOI‘/JI JUArHOCTHUKH. DTO MO3BOJIUT:

MOy YUTh PETPOCTIEKTUBHYIO UHOPMAIIHIO 00 00BEKTE
JIMarHOCTUPOBAHNS;

) OTIPE/ICINTh COOTBETCTBHE IIPOCKTY HKCIOJIB30BAHHBIX MAaTepUaliOB U

(paKTHYECKOr0  KOHCTPYKTUBHOTO  HUCHOJHCHHS,  (PAKTUYCCKHX  YCIOBUH

SKCIUTyaTaluy (Harpy30K, TEMIIEpaTyp, pabourx Cpe/l v JIp.) IPOEKTHBIM;
BLIOpaTh  OMNPEACNAIONIME  MapaMeTpbl  TEXHUYECKOTO  COCTOSIHUS,
MPEJIBAPUTEIHLHO YCTAHOBUTDH 0XKHJIa€MBbIE JIeTPaIalliOHHBIC MTPOIIECCHI;
) COCTaBUTh MEPEUCHb AIEMEHTOB U YYaCTKOB OOBEKTa TUarHOCTUPOBAHUS,
KOTOpBI€ B HAaMOOJbIIIEH CTETICHU TPEIPACTIONOKEHBI K TIOSIBIICHUIO TTOBPEXKICHUN U

nedeKToB.
Jiis aHamM3aHeo00X0AMMa HOPMATHBHO-TEXHHYECKAs, TPOSKTHASI, MOHTaXKHAS U
PEMOHTHO-IKCILTyaTalliOHHAs JIOKyMEHTAIIHS, 3aKJIFOYEHUS AKCIIEPTHU3

MIPOMBINIJICHHON O€30MacHOCTH, MMPOBEJICHHBIX paHee, a TAaKKe HAyYHO-TeXHUUECKas
uHGOpMAITHS 10 OTKa3aM Y TIOBPEXKICHUSIM aHATIOTMYHBIX O0OBEKTOB.



Ha BTOpoM »3Tame npoOM3BOAUTCS HATypHOE OOCIEOBaHHME OOBEKTa B
HECKOJIbKO TOCJIE0BATENbHBIX 3TanoB. B mepByro ouepenp MPOBOAAT BHU3YaIbHO-
U3MEPUTENbHBI KOHTPOJIb, U3MEPEHUE T€OMETPUYECKUX MapaMeTpoB OOBEKTa U
pa3MepoB BBIABICHHBIX AedekToB. Ha oObekTax, uMeromux Oonblire rabapuTHbIC
pa3Mepsbl, BBITOJIHAIOT T€0Ae3NYECKYI0 CheMKY. Pe3ynpTaToM 3TOro 3tamna sBiaseTcs
BBISIBJICHUE W3MEHEHHUs] T€OMETPUM OOBEKTa, HAJMYUS IMOBEPXHOCTHBIX BUIMUMBIX
neQeKToB M yTOuHEeHHMe o0beMa  Hepaspyliaromero KoHTpons.  Jlanee
HEpa3pyLIAOIMMU METOAAMU BBIIOJHSIOT TOJIIMHOMETPUIO U J1€(hEKTOCKOIHUIO
AJIEMEHTOB M YYaCTKOB OOBEKTa, BBISBICHHBIX Ha NPEIBAPUTEIBLHOM 3Tare
JMarHOCTUPOBAHUS U YTOUHEHHBIX MTPU BU3YyaJIbHOM KOHTPOJIE.

Ha TperbeM »3Tame mnpu HEOOXOAMMOCTH NPOHU3BOJAT HCCIEIOBAHUE
CTPYKTYpBI, OIpENEICHNEe XUMHYECKOI0 COCTaBa H MEXaHMYECKHX CBOMCTB
MaTepHaJIoB.

Ha 4erBepTOM 3TameB OOJBIIMHCTBE CIy4yaeB HATypHOE OOCIEIOBaHUE
3aBEpUIAIOT UCITIBITAHMEM OOBEKTa IOJ HAarpy3KoW Ha MPOYHOCThb, YCTOWYHMBOCTH U
TFepPMETUYHOCTh. VICIBITAHUAM MPEIIIECTBYIOT COOTBETCTBYIOUIME IPOBEPOUYHBIE
pacueTsl C y4eTOM BbISIBJICHHBIX Ae(ekToB. [IpoBepounbie pacyeTsl B COOTBETCTBUH
¢ HopMmatuBHOM AokymeHTanueil (I'OCT 14249-89, 25859-83, 26202-84, 24755-
89, PJ 03-421-01, IIb 03-605-03 u jap.) BBIIOJHAIOT IO JOITYCKAEMbIM
HaNpsHKEHUAM € y4eToM Ko3(@uimeHToB 3amaca. BennuuHa 3amaca onpezaensiercs
(U3UKO-MEXaHUYECKUMU XapaKTEPUCTHUKAMU MaTepuaa KOHCTPYKLUU U YCIOBUSMU
ee HarpykeHusi. Pacuer (akTuuecKux HampspKEHU MU MPOBEPKE UX COOTBETCTBUS
JIOITyCKaeMbIM 3HAYEHUSM U OIpeieJIeHMH KOA(PGUIIMEHTOB 3araca MOXHO 3aMEHHUTh
ONpPENICTICHUEM J3TUX HANpsHKEHUH C TOMOIIbI0 HOMOIpaMM [0 BEJIMYMHE
KOAPLIUTUBHOM CHUJIBI.

Ha nsTom 3tame o0OpyJIOBaHHE CUYHUTAIOT PAOOTOCIIOCOOHBIM, €CIU €ro
HECYLIME 3JIEMEHTbl MMEIOT 3amachl MMPOYHOCTH BBILIE CIEAYIOLIMX HOPMAaTHBHBIX
3HAYCHUI:

n= 1,5 — 3amac nmpoyHocTu 10 00Opa3oBaHUs IIACTUYECKOTO LIapHupa (o
npeneny TeKy4ecTH);

n, = 2,4 — 3anac NpOYHOCTH MO NPEAEITY NPOYHOCTH;

ng, = 2,0 — 3amac MNpPOYHOCTH MO KPUTHUYECKOMY KOIPPUUIUEHTY
MHTEHCUBHOCTH HAIPSHKEHUN.

Ecnmu pacyerHblii k03((UIMEHT 3amaca HUXKE YCTAHOBIIEHHBIX 3HAYEHUH, TO
NPUHUMAIOT PEHIEHHE O CHIDKEHUMH pabodyuXx MapaMeTpoB JIUArHOCTUPYEMOIO
o0opynoBaHus (JaBJICHUS, TEMIIEPATyphl, pacxoja) WM BBIBOJE €ro U3
AKCILTyaTaluu.

Ha 3aBepmaromem 3Tame JAHAarHOCTUPOBAHWS  BBINIOJNHSIOT — aHAJIMU3
BBISIBJICHHBIX J1€(DEKTOB M MOBPEKACHUN, UX COOTBETCTBUE HOPMaM U KPUTEPUSIM,
YCTaHOBJIICHHBIM B HOPMAaTHUBHO-TEXHWYECKOW JOKYMEHTALUH, JAlOT OLEHKY
TEXHUUYECKOTO COCTOSIHMA OOBEKTa. BBIACHSIIOT HEOOXOJUMOCTh IMPOBEACHUS
JOITOJTHUTENBHBIX MCCIEIOBAHMUN C LEJBI0 YTOUYHEHHS ONPENEISIIOIIMX [1apaMeTPOB
Ha OCHOBE YTOYHEHUS HanpspKEHHO-1€(OPMHUPOBAHHOTO COCTOSIHHS,
JIeTPaJallMOHHBIX MPOLIECCOB U (PAKTUYECKUX XaPAKTEPUCTHK MaTEPUAIIOB.

[Ipn npusHaHum o0O0BEKTa pPabOTOCHOCOOHBIM, a TaKXe IMpPU HATUYUU
BO3MO>XHOCTH BOCCTaHOBJIEHUSI €r0 pabOTOCIIOCOOHOCTH BBIOJIHSAIOT MPOTHO3HBIN



pacder OCTaTO4YHOIO pecypca IO OINPEACIAIOIMM ITapaMeTpaM TEXHUYECKOrO
COCTOSIHHSI C YYE€TOM CKOPOCTH POCTa COOTBETCTBYIOLINX 1€(DEKTOB U MOBPEKACHUI.

Ilo pe3yjJbTaramM TEXHWYECKOTO IMArHOCTUPOBAHWSA NPUHHUMAIOT PELICHHUE O
BO3MOKHOCTH U YCIIOBHMAX JalibHEUIIEH SKCIUTyaTallid OOBEKTa:MPOJOKEHUN
AKCIUTyaTaluy Ha pabouuX WU CHIDKEHHBIX MapaMeTpax, HeOOXOJMMOCTH PEMOHTA
00BbEKTa WM JEMOHTa)Xa M3-32 HEBO3MOYKHOCTH WM HELEeIeCOO0pPa3HOCTH €ro
JNATbHENIIETO UCTIOIb30BAHMS.

B 3aBHCHMMOCTHM OT KOHCTPYKTMBHOI'O HCIIOJIHEHUSI B THIIOBYIO IPOrpaMMy
JIMarHOCTUPOBAHMUS BHOCST U3MEHEHHMSI U JIOTIOJHEHHUS, YUYUTHIBAIOIINE OCOOEHHOCTH
KOHKPETHOIO OOBEKTa M IpPelyCMaTPUBAIOLIME IPOBEACHUE JIOMNOJIHUTEIBHbBIX
VCCIICZIOBAaHUI U NPUMEHEHHE Pa3IM4YHBbIX METOIOB HEpa3pyLIAFOIIEr0 KOHTPOJI:
HalpuMep, KOHTPOJb COCTOSHMS MAarucTpajbHbIX TPYOONPOBOJOB C IOMOIIBIO
CHELUATbHBIX  CHApAA0B-IE(PEKTOCKONOB, MHCTPYMEHTaJIbHOE  00OCIe0BaHHE
COCTOSIHHSI OCHOBAaHMW M OIOp, TEIUIOBU3MOHHOE OOCIIEIOBAaHUE B PEXKUME
OKCIUTyaTallkd OOBEKTOB C TEPMOM3OJSALMOHHBIM IOKPHITHEM (Hampumep,
U30TEPMUYECKUX PE3EPBYAPOB JJISI XPAHEHUs CHOKMKEHHOI'O ras3a), JOIMOJIHUTEIIbHOE
oocnenoBanue ¢yHgamenta [TIA © KOHCTPYKUM 34aHM HACOCHBIX U
KOMITPECCOPHBIX CTAHLIMU U JIp.

3anstne 2 Tema «Buabl Hepa3pyliamomero KOHTPOJIS, ONMCAHHE
NPOBeeHUS JUATHOCTHKY OTHUM U3 BUA0B KOHTPOJISD)

3apanue. CryaeHTaM HEOOXOIMMO CenaTh JIOKJIAI-TIPE3CHTAIUI0 10
OJIHOMY W3 METOJI0OB JMArHOCTHYECKOTO KOHTPOJISI U OXapaKTEPU30BaTh €ro Mo
CJIEIYIOLIEMY MEPEYHIO:

1) nmpumeHeHue MeTona B HE(PTEra3oBoi MPOMBILUIEHHOCTH;

2) HeoOxoaumMoe 000pyI0BaHUE AJIsl MPOBEACHUSI KOHTPOJIS;

3) orpaHuyYeHHs B IPUMECHEHUU;

4) omnucaHue mpolecca MPOBEACHUS TUATHOCTUYECKOTO KOHTPOJIS;

5) ommcanue (QUINYECKOTO SBICHUSA, HA KOTOPOM JIaHHBIH TPOIECC
Oa3upyeTcs.

Jloxiian momkeH 3aHuMaTth S — 7 MHUHYT, MOCJE Y€ro CTyAEHT OTBEYAECT Ha
BOMPOCHKI TPYNIIbI U TPENOIaBATENA.

Yka3aHus K BbIIIOJHEHHUIO 3a]aHUS.

[IpenycmaTpuBaeTCAMCIONb30BAHUE PA3TUYHBIX METOAOB KOHTPOJIS, MPEKIC
BCETO METOJIOB HEPA3PYUIAIOMIETO KOHTPOJIS IS JUArHOCTHUPOBAHUS COCTOSIHUA
obopynoBanus. Hepaspymaromumii koHtponas (HK) Tpebyer mnpumMeneHus
CIICIMAIBHBIX W JOPOTOCTOSIIMX MPUOOPOB M OOOPYIOBaHHMS W MPUBJICUYCHUS
BBICOKOKBaJTHU(DUITMPOBAHHBIX ~ aTTECTOBAHHBIX  crenuaauctoB. OH  MOXeT
OCYIIECTBJIATHCS KaK JUCKPETHO, TaK U MyTEM MOCTOSSHHOTO MOHMTOPHWHIA Ha
CJIO’KHBIX M JOPOTOCTOSIINX OMACHBIX MPOU3BOJACTBEHHBIX 00bEKTaX.

Kmaccupukanus BugoB HK B coorBerctBum ¢ I'OCT P 56542-2015
OCHOBaHa Ha (U3MYCCKHX IIpoIleccax B3aWMMOJICHCTBUS IIOJNS WM BEIISCTBA C
00BEKTOM KOHTpPOJIA. B OCHOBE pelleHMs] TUAarHOCTHUYSCKHUX 3a]ad JICKHUT IMPEKIIC



BCEr0 ONTUMAJIbHBIM BBIOOp (M3MUYECKOro TMpoliecca, Jaroliero HauOosee
00BEKTUBHYIO HH(pOpMAIIO 00 OOBEKTE AMArHOCTHPOBaHMs. B 3aBHCHMOCTH OT
oO0mHOCTH (U3UYECKUX TPUHIIMIIOB, Ha KOTOPBIX OHHM OCHOBAHBI, PA3TAYAIOT
neBsath BuaoB HK: akyctuueckwii, MarHuUTHBIM, TEIJIOBOM, JJIEKTPUUYECKUM,
ONTUYECKUM, BHUXPETOKOBBIM, pPAJIUALMOHHBIN, MNPOHUKAIOIIMMHU BEIIECTBAMU H
paguoBonHOBOU. Kaxxasiii u3 Buno HK nompasaensror Ha METoAbl, OTIIMYArOIIUECs
CJIETYFOIIMMH TIPHU3HAKAMM:
XapaKTepoOM B3aUMOJICUCTBUS TIOJII WM BEIIECTBA C  OOBEKTOM,
OTIPEJIEISIOIINM COOTBETCTBYIOLINE M3MEHEHHUS TOJISL MJTH COCTOSIHHS BEIECTBA,
napaMeTpoM oJIst W BEILIECTBA (MepBUYHBIM
MH()OPMATUBHBIMIIAPAMETPOM), H3MEPAEMBIM B IIPOLIECCE KOHTPOJIA;
CIIocoOOM M3MEPEHHS TTapameTpa MoJis UK BellleCTBa.
Knaccudpuxanus merogoB HK mo 'OCT P 56542-2015 npuBencHa BTabiI..
Hu omun n3 meronoB HK He sBnsercs yHuBepcanbHbIM. KaKaplii U3 HUX MOXKET
ObITh HWCHONB30BaH Hambosee 3(PPeKTHBHO 7151 OOHAPYKEHHUS OIPENEICHHBIX
Ne(EKTOB B 33JJaHHBIX YCIOBHUSX.
Hampumep, MHOTHE U3 METOJIOB TPUMEHHUMBI JJIsl KOHTPOJISI HEKOTOPBIX TUIIOB

MaTEpHUAIOB: PAJUOBOIHOBBIE — JUII  PAaJUONpPO3PAYHBIX  JUAIIEKTPUUYECKUX
MaTEPUAJIOB; dJIEKTPOEMKOCTHBIM — JIJII HEMETAUIMYECKHX, TUI0OX0 MPOBOIAIIMX TOK
MaTEpHUAIOB;,  BUXPETOKOBBIA,  JJIEKTPONOTEHUUAIBHBIA — I XOPOLIUX

ANIEKTPOIIPOBOIHUKOB; MarHUTHBIA — JJi1 (DepPOMArHETUKOB; aKyCTUYECKHA — JUIS
MaTepualioB, OOJAAAIOIMIMX HEOOJBbIIUM 3aTyXaHUEM 3BYKa COOTBETCTBYIOIIEH
4acTOTHI, U T.1.

Bup xontpons | Knaccudukanuysi MeTo10B Hepa3pyLIaoLIero KOHTPOJIs
ITo xapakrepy | 1o nepsuyHoMmy | I1o croco0y
B3aUMOJEHUCTBHUS MH(POPMaTUBHOMY MIOJIyYEHHsI TIEPBUYHOU
busznvyecknux TOJeH ¢ | mapaMeTpy uHpopmarun
KOHTPOJIUPYEMBIM
00BEKTOM
MaruurHsIi MaruutHsIi KospuutuBHOH CHBI MarauTonopoIKOBbINA
Hamaramuensoctu WHayKumoHHbIH
OcTtaTo4HON MHIYKLIUU DeppOo30HI0BBIN
MaruuTtHoH Db dexr Xoina
MIPOHUIIAEMOCTH MarnuTorpadudeckuii
Hanpspxkennoctu IlonnepomMoTOpHBIN
Dddexra bapkray3ena MarauTope3ucTOPHBINA
OneKTpudYecKuil | DNEKTPUUECKUN ONEeKTPONOTEHIUATIBHBIN | DIIEKTpOCTaTHYECKUI
TpubosnekTpudeckuii JIIEKTPOSMKOCTHBIIT MIOPOIIKOBBIN
TepmoanexTprueckuii OneKTponapaMeTpUecK
Ui DJIEKTPOUCKPOBOIA
PexomOuHaImonHoro
U3ITy4EHUS
DK303J1€KTPOHHON
AMHCCUH
[ymoBoii
KonraktHO# pazHoCTH
IIOTEHIINAJIOB




Buxperokossiii | IIpomeniiero n3my4yeHust | AMIUTUTYAHBIN TpanchopmaTopHbIit
OTpaxXeHHOT0 U3ITYYEeHUS | Da30BEIii ITapamerpuyecknit
YactoTHbIl
CnexTpajibHbII
MHOro4acToTHbIN
PagnoBonnoBoit | Ilpomenmiero n3my4yeHust | AMIUTUTYAHBIN JleTeKTOpHBIN( MO JHBII
OtpakeHHOro n3nydeHus | DazoBbIil )
Paccesnnoro usimyuenuss | YacToTHbIN bonomerpuueckuit
Pe3onancHbI BpemeHnnsrit TepmuctopHbIi
[onspu3annoHHbIN WuTtepdepeHIoHHbII
['eomeTpuueckuii I'onorpadudeckuii
KuKux KpucTajion
TepmoOymar
TepmomromuHO()OpPOB
doToynpaBisieMbIX
IIPOBOJHUKOBBIX
IUIACTUH
KanopuMeTpriecKkux
TennmoBoi TernnoBoi KOHTaKTHBIM | TepMOMeTpUUECKUX [TupomeTpuueckuii
KonBexTuBHBIN Tennomerpuyeckuii Kukux KpucTaiioB
CoOCTBEHHOTO TepMokpacok
U3ITyYCHUS TepmoOymar
TepmontomuHopopoB
TepMo3aBUCUMBIX
rapameTpoB
OnTtuyeckuii
uHTEp(EepeMOHHBIHI
KanopumeTpuueckux
Onruyeckuit [Ipomemmero AMIUIMTY JHBIN HHTepdhepeHnoHHbII
U3JIyYEHUs da30BbII Hedenomerpuueckuii
OTtpaxeHHOro Bpemennoii PedpakromeTprueckuit
U3JIyYEHUs YacTtoTHBIN I"onorpaduueckuii
Paccesannoro uznyuenus | [lonspuzaninoHHbINA PeduekcomeTpruueckui
WNunynuposanHoro I'eomerpuuecknii BusyanbHo-
H3IyYCHHUS CnekTpabHbII ONTHYECCKHUI
Pagnanuonnsiii | [Ipomenmero [ImoTHOCTH noToka | CIMHTHWUIAIIMOHHBIN
U3IIyYeHUS SHEPIruu WNonunzauroHHbIi
Paccesnnoro usnyuenus | CrnexkrpajibHblii Bropuunsix
AKTHUBalIMOHHOT'O 3JIEKTPOHOB
aHaJIM3a Pagunorpaduueckuii
XapaKTepuCcTUUECKOTO Pannockonnueckunii
U3JTy4YEHUs
ABTOMHUCCHOHHBII
Axyctuueckuil | Ilpomenmiero CriekTpanbHbIi [Ipe303meKTpHYECKHi
U3ITyYEeHUS AMIUIUTY JHBIN DNeKTpOMarHuTHO-
OTtpakeHHOTO ®a30BbII AKyCTUYECKHUU
u3nyuyeHus(3xo-mMeron) | BpemenHnoi MuxkpodoHHBII
Pe3onancHsIi YacTtoTHbII [TopomkoBbIi
NmmenancHbIN
CB0OOOHBIX KOJIEOaHU
AKyCTHKO-

IMUCCUOHHBIN




3ansatue 3 Tema «IIpodunemerpus TpyoONnpoBoI0B»

3aganue. PaGota B rpynme c¢ mnpenonaBareneM.CTyIEHTBl JOJIKHBI
O3HAaKOMHUTBCSI C TpuOopaMu JUisi KOHTPOJII TE€OMETPUH TpPyOONpoBoAa Mpu
BHYTPUTPYOHON NHMAarHOCTUKE;, HW3YyYWUTh NPUHIUIB PaOOTBHl 00OpYIOBaHUS U
npuOOpPOB KOHTPOJISl, YCTAHOBJIEHHBIX Ha HCIOJIb3YEMbIX JUArHOCTUYECKHX
CHapsiax; MPOMU3BECTU 0030p CYIIECTBYIOIIMX BHYTPUTPYOHBIX MHCHEKLIMOHHBIX
CHaps/10B, UCIIOJIb3YEMBIX TP MPOBEACHUHU TPOYUIIEMETPHUH.

B xome paboThl cCTylIeHTaM MPEACTABISAIOTCS yueOHble (UIIbMBI,
JEMOHCTPUPYIOUIUE TPUHIMI JACUCTBUS MPUOOPOB, a TaKXKe Mpe3eHTalus ¢
JEMOHCTpallel MaTepuaa 1o mpakTU4ecKoi padoTe.

[Io wutoram paboOThl CTYAEHTHl JOJDKHBI TMPEACTaBUTH PE3yJIbTaThI
CPaBHUTEIbHON XapaKTEPUCTUKHU MPUOOPOB B BUJIE TAOIUIIBI.

OpnnokananbHbl | MHOTOKaHanbHEIH | Ckpebok | [Ipubop | HaBuranuoHHbIH
npoguiemep npodunemep — - cHapsiz
KaJuop ma0JIOH

HomunansHbIH
JIMaMeTp, MM

MuHuManbHBIA
JTUaMeTp TUTS
MPOXOXKJICHHS, MM

Junanazon
TEMIIEPATYPbI
TPaHCHOPTUPYEMOTO
MPOJIYKTa

JnanazoH naBieHUs
TPAHCIIOPTUPYEMOTO
MPOJIYKTA

JunanazoH ckopocTu
NIepeKayku

VcTouHuK nuTaHus

YyBCTBUTENHHOCT,
MM

ITorpemnocts
n3Mmepenus, % OT
JaMeTpa

Tounocts
H3MEpECHU

MuHuManbHBIA
paguyc oTBOJA

MaxkcumannHas
JUTHHA 00CIIeryeMoro
yJacTKa

Bpemst aBTOHOMHOH
paboTHI

Yka3aHus K BbINOJHEHHIO 32 JaHNS.

1. U3yuuts oOmme cBegeHuss o mpoduiemerpun TpyoOompoBoaoB. [lpu
NIPOBEJICHUHM KOMIUIEKCHOTO OO0CJeIOBaHUSI TPyOOIIpOBOJa Tepes] MPOIYyCKOM
Ne(EKTOCKOIIOB HEOOXOIUMO YOSTUThCS, YTO IIPOXOJAHOE CEYCHHE TII0 BCEH
NPOTSHKCHHOCTH OTBEYAaeT TPeOOBAaHUSM KaK OYHCTHBIX CKpPEOKOB, Tak W




Ne(PEKTOCKONOB BBICOKOTO U CBEPXBBICOKOTO pa3peuieHus (yIbTPa3BYKOBBIX,
MarHuTHBIX, DMA 1 KOMOMHUPOBAHHBIX) MO MPOXOAUMOCTH. DTy 3a/1a4y TOJDKEH
pemarb CHapsij, MMEIOUIMI CBEPXBBICOKYIO IPOXOJMMOCTh U ONPEAEIISIOIIMMA
peallbHOE TPOXOJHOE cedyeHue. VIMEHHO [Id  pelieHuss TakoW 3aJayu
npeaHa3HaAYCHIPOdUIEMED.

Jlnst oOHapyxkeHus ne(eKTOB reoMeTpuH TpyoOorpoBoaa (BMATHH, rodp,
OBAJIbHOCTEW MOMEPEYHOr0 CEUEHHUsI) HMCMOJIb3YETCs 3JIEKTPOHHO-MEXaHUYECKUI

crnoco0 HW3MEpEeHM, peanu30BaHHBIA B nOpuboOpax —  BHYTPUTPYOHBIX
npoduiiemepax.
Tpy6a Ges Dedexr Tpy6Has apmatypa
fetexkTos reoMeTpun reomeTpun TpyGhbl

Pucynok 1 — IIpunHiun u3Mepenusi BHyTpeHHEH reoMeTpun TpyooIrpoBoia
npo(uIeMEPOM: 0. — HOPMAJIbHOE MOJIOKEHHUE pblyara; § — yroj OTKIOHEHHUSI
ppIyara

BrayTputpyOHBIIT npodunemep (PUCYHOK 2) COCTOMT W3 JBYX CEKIMH —
CTIBHBIX TEPMETHUYHBIX KOPITYCOB, CBSI3aHHBIX MEXIY COOOW KapJaHHBIM

COCIHUHCHUCM.

Kapant ¢ yoepireIsiioft CHETEMOR oo norerroner pon
YTTI2 TIOBOpOTA

Korpreckad Mapazera

ANTOITIA MPHEMOTEPeT AT KA aCnafigep»

Baamrep

Mar#eTs

Pucynok 2 — BHemnuii Bus1 BHyTpUTpyOHOTOTIpOdUIemMepa

2. U3yunTh [NpUHLWIN JEWCTBHSI M BHEIUHUNW BHJA  (COCTaBJISIOLIUE)

OJIHOKaHaJLHOTonpoduieMepa.
3. U3yunTh TpUHUMUN JACUCTBUS W BHEIIHUN BHA (COCTABIISIOIINE)

MHOT'OKaHaJIbHOTO mpoduiemepa.
4. I3yyuTh NpUHLIMN ASUCTBUS U BHEUTHUN BUJ (COCTaBJISIIOIIME) CKpeOKa -

Kanuopa.



5. 3yuuTh IpUHIMN IEWCTBUS W BHEIIHUNA BHU] (COCTABIISIIONINE) MPUOOpa—
mraboHa.

6. I3yunTh TOpUHUMUN JACUCTBUST W BHEIIHUH BHUA  (COCTABIISIOIINE)
HAaBUTallMOHHOTOCHAPSI/IA.

7. Tlocne mpocMoTpa yueOHBIX (PUIBMOB, JEMOHCTPUPYIOUINX MPUHIIUI
NEUCTBUA NMPUOOPOB, a TAKXKE Npe3eHTalus ¢ JEMOHCTpalMel Marepuaina Io
IpaKkTUYecKorl paboTe HEeoOXOAMMO MPOU3BECTH CpPAaBHEHHE MNPUOOPOB IO
TpeOyeMbIM MOKa3aTesIM (3aMOJHUTH TAOJIHILY ).

3ansaTue 4 Tema «YJIbTPa3ByKOBbIe BHYTPUTPYOHBIE e()eKTOCKONbD)

3aganme. CTyIeHTHI JODKHBI U3YYUTh OCHOBHBIC (DU3UYECKUE MPUHITUIIBI
yIbTPa3ByKOBOM  A€PEKTOCKONMHM M  JAaTYUKOB,  HCIOJIB3YEMBbIX  IpHU
BHYTPUTPYOHONH JHMarHOCTUKE, a TakKe€ O3HAKOMHUTbCI C  OCHOBHBIMHU
yIbTPa3ByKOBBIMHM CHapsiaMd JJsi BHYTPUTPYOHOH 1e(eKTOCKOMHH, U C
00JacTIMHU WX IPUMEHECHHS ¥ O0OHAPYKUBAEMBIMUA UMHU Jie(heKTaMHu.

B xome paloTbl cTyneHTaM TMpPEACTaBIAIOTCA Y4yeOHbIE (DUIBMBIL,
JEMOHCTPHUPYIOIINE MPUHIMI JEHCTBUS NPUOOpPOB, a TaKKe MpEe3eHTAHS C
JIEMOHCTpalMel MaTepuana 1mo npakTHIecKkoil padore.

[Io wroram paboOThl CTYIEHTHl MJOJDKHBI TPEACTaBUTH PE3yJIbTaThl
CPaBHHUTEIHHOW XapaKTePUCTHKHU MPUOOPOB B BHJIC TAOIHUIIHI.

Hedexrockon Tuma | [ledpexkrockon Tuna | Jledexkrockon THma
WM CD WM&CD

CkopocTb
repeMeLeHust B
TpyOOIpoBOIe

Croco0
KOHTAKTUPOBAHUS C
MMOBEPXHOCTHIO
TPyOOIpoOBOIa

TouHoCTh
oTpeeNeHUs
OJI0KEeHUs IeexTa

Cnooco0snl
perHCTpaIiu
JaHHBIX

Perucrpupyemsie
nedexTol

Oo6mue cBenennsi. Pu3nueckoil OCHOBOM yJIbTPa3BYKOBOU J1e(PEKTOCKOTTUHU
ABJISIETCS CBOMCTBO YJBTPA3BYKOBBIX BOJH OTPaXaTbCsl OT HECIIOMIHOCTEM.
JleiicTBue mMpuUOOPOB  yJIBTPA3BYKOBOTO KOHTPOJII OCHOBAHO Ha TMOCHLIKE
yJIbTPA3BYKOBBIX HMITYJIbCOB U PETUCTPALUU OTPAKEHHBIX aKyCTUYECKUX 3XO-
CUTHAJIOB WJIM OCJA0JICHHBIX CHUTHAJIOB (B CiIy4ae HaXOXJEHUS TMPUEMHHKA
CUTHAJIOB B  aKyCTHYECKOM TeHH, co3mgaHHoW  jgedekrom). [lochuika
YABTPA3BYKOBBIX MMITYJIbCOB U MPUEM YJIbTPA3BYKOBBIX CUTHAJIOB MPOU3BOIAUTCS
MbE303JIEMEHTAMU (TBE303EKTPUUECKUMHU npeoOpa3oBaTEISIMH ),




IpeoOpasyoUMMU [IEPEMEHHOE 3JIEKTPUUYECKOE I0JIE B aKyCTHYECKOE IOoJe U
Hao0O0poT.

YTOoOBI BBECTH YJIBTPA3BYKOBBIE BOJIHBI B KOHTPOJIUPYEMOE U3AEIINE, MEKTY
nbe301peoOpazoBaTeeM-ucKaTeleM UW  U3JeIMeM HeoOXOIMMO O00OeCHeYuTh
aKycTuyeckuid KoHTakT. CyIecTBYIOT JBa METOAAa 00ECIIEUEHUsI TAKOTO KOHTAKTA!
KOHTaKTHBIH M TMOrPYXHOM (MMMepcHOHHBIN). IIpM KOHTAaKTHOM MeETOJe
NOBEPXHOCTh HM3JIE€NUSl CMa3blBAlOT MMHEPAJIbHBIM  MAcjOM, [JIMIEPUHOM,
COJIMJIOJIOM, CHEHUAJIbHOM MAarHUTHOM >KUIAKOCTBIO, BOJOM, renem, u T. A. [Ipu
UMMEPCUOHHOM METO/]IE KOHTPOJIUPYEMOE U3JENINE U IPeoOpa3zoBaTeIN HaXOaITCs
B cpene WM mnoroke xuakocTu. I[lpu »TomM Mexay mnpeoOpazoBaresneM U
KOHTPOJIUPYEMBIM H3JEJIUEM HEMOCPEICTBEHHBII KOHTAKT OTCYTCTBYET, BBOJ
yJIBTPA3BYKOBBIX KOJICOAHUN OCYIIECTBISIETCS dYepe3 cioi skuakoctu. llpu
IIPOBEICHUH KOHTPOJIA B TEXHOJOTMYECKOM IPOILIECCE B KAUECTBE UMMEPCUOHHOMN
KHUJKOCTU OOBIUHO MCIIONB3YeTCSd BOAA, MPH MPOBEACHUU BHYTPUTPYOHOTO
KOHTPOJIA He(PTEPOyKTOIIPOBOIOB — IIEPEKaUNBAaEMbIil MPOIYKT, B Ta30IIPOBOAX
— KUIKOCTHAs TIpoOKa.

B 3aBucumoctn or Tuma gedexkra BBOA  YIbTPa3BYKOBBIX  BOJIH
OCYLIECTBJISIETCA MO HOpPMajd WIH IOJ OINPEICICHHBIM YIJIOM K IMOBEPXHOCTHU
173 (1768 Bo BHYTPUTPYOHBIX nedexTockomax npeoOpazoBaTenu
yCTaHaBIMBAIOTCS B THOKOM HOcHUTene, oOecrneyuBaroimeM (HUKCUPOBAHHBIN
OTCTYIl MEXIYy H3Jy4yalolled MOBEPXHOCThIO MpeoOpa3oBareiss U BHYTPEHHEH
MOBEPXHOCTHIO TPYOONPOBO/IA.

Yka3aHusi K BbINOJHEHHIO 32/1aHNS.

1. UByunTs mnpuHOMI ACUCTBUS M BHEIIHUW BHUJA  (COCTaBIIAIONIKE)
yJIBTPA3BYKOBOTO BHYTPUTPYOHOTrO neheKTOCKOMa sl MPSIMOTO BBICOKOTOYHOTO
U3MEpPEHUS TONIIUHBI CTeHKU TPYObI (Turia WM).

2. A3yuuTh nOpUHUMI JACHCTBUS M BHEIIHUN BHUJ (COCTaBIISIIOLIKE)
yJIbTPa3ByKOBOTO BHYTPUTPYOHOTO JAe(PEKTOCKOMNA AJIsi MPSIMOT0 BBICOKOTOYHOTO
0oOHapy»KeHHUsI TPEIIUH Ha paHHel ctaauu (tuna CD).

3. YbpTpa3ByKkoBOil BHYTPUTPYOHBIII KOMOWHHPOBAHHBIN ae(eKToCKomn
JUISL  TPSIMOTO  BBICOKOTOYHOTO HW3MEPEHMsI TOJIIMHBI CTEHKH TpPyObl U
oOHapy>KeHUs TpeIUH Ha paHHel cTtaauu (tuna WM&CD).

4. JlaTb KpaTKyl0 XapaKTEepHUCTUKY JAedeKkTaMm, OOHapy>KUBa€MbIM IPH
IIPOBEJICHUH YJIbTPA3BYKOBOM IUArHOCTUKU TPYOONpOBOAA.

7. Ilocne mpocmoTrpa y4yeOHBIX (UIBMOB, JIEMOHCTPUPYIOIIUX MPUHLIHUIL
NEUCTBUA MPUOOPOB, a TaKXKe Mpe3eHTalus C JEMOHCTpaluei marepuaia Io
paKkTUYeCKO paboTe HEOoOXOAMMO TMPOU3BECTH CpPABHEHHE MNPUOOPOB IO
TpeOyEeMBbIM TOKa3aTesAM (3aOJHUTH TaOJHUITY).

3ansatue 5 Tema «MarHuTHbIe BHYTPUTPYOHBIE 1eeKTOCKONbD)

3aganue. CTyneHThl JODKHBI  W3YYUTb  OCHOBHBIE  (DU3HUYECKUE
OPUHLUNBIMATHUTHOW  1€(EKTOCKONMU H  JAaTYUKOB, HCIOJIB3YEMbIX TpHU
BHYTPUTPYOHO TMarHOCTHKE, & TAK)KE O3HAKOMUTHCA C OCHOBHBIMU MarHUTHBIMU
CHapsiiAaMH ISl BHYTPUTPYOHOH J1epeKTOCKONUY, U ¢ 00JacCTIMU UX NTPUMEHEHUS
U OOHapy’KUBa€MbIMH UMH JIe(PEKTaMU.



B xome paboThl CTylneHTaM WPEACTaBIAIOTCS Yy4yeOHbIC (UIBMBI,
JEMOHCTPUPYIOIIUE TPHUHIUI JCHUCTBUS TPUOOPOB, a TaKXKe MPE3eHTAIUs C
JEMOHCTpaIUe MaTepuaa 1mo mpaKTHIeCcKo padoTe.

[To wroram paboOTBI CTYACHTHl JOJDKHBI TPEACTABUTH PE3YIbTAThI
CPaBHUTEIHHOU XapaKTEPUCTUKN TPUOOPOB B BUEC TAOTHUIIHI.

Hedexrockon Tuna | [edektockon tuma | JledekTockor
MFL TFI KOMOWHUPOBAHHOTO
TUTIA

CxkopocTb
nepeMeICHUS B
TpyOOnpoOBOIC

Croco0
KOHTAKTUPOBAHHS C
MTOBEPXHOCTBIO
TpyOOIpOBOIa

Tounoctb
onpeacIeHus
OJIOKEeHUs nedexra

Croco05l
perucTpanuu
JAHHBIX

Peructpupyemsie
Je(EeKThI

OO0mue cBexeHuss.MarHuTHBINA KOHTPOJIb OCHOBAH Ha MHIUKAIMH d(PdekTa
B3aMMOJCHCTBUSI ~ MAarHUTHOIO  TOJI € KOHTPOJUPYEMBIM  OOBEKTOM,
U3TOTOBJICHHBIM W3 (eppOMarHuTHOr0 Matepuaia. Eciu B HamMarHW4eHHOM
METallJie BCTPEYaroTcsi o0nacTh ¢ JAePeKTaMHU-HECIUIOMIHOCTAMU, MarHUTHas
IPOHUIIAEMOCTh KOTOPBIX OTIUYAETCS OT MAarHUTHOU MPOHUIIAEMOCTA OCHOBHOTO
MeTallja, TMOSBJSIOTCS MAarHUTHBIE TIOJIS PACCESIHHSI, BBIXOSAIINE HAPYXKY.
Wuaukarus 3TUX MOJEeH MO3BOJISIET MONIYYUTh HH(OpMAIHIO 0 nedexTax.

MarHuTHbIf KOHTPOJb TMPOBOJIUTCS B TPUIIOKEHHOM WM OCTAaTOYHOM
MarHUTHOM TioJie. BeiOOp HampaBieHHs MAarHUTHOTO TOJsI, a CIeAOBaTelIbHO, U
crocoba HaMarHUYMBAHMSI, 3aBUCUT OT OpUEHTAIMU e(heKToB. MarHUTHOE ToJe
JOJHKHO OBITh MIEPIICHANKYJIISIPHO HAPaBIEHUIO Ae(eKTa.

B marHutHbBIX npubOpax, UCIOIB3YEMbIX MPU MPOBEICHUH BHYTPUTPYOHOI
Ne(pEeKTOCKONNH, HHJIMKALUSA MAarHUTHBIX TIOJ€H paccesiHUsl OCYLIECTBIIAETCS
CHelMaJbHBIMM MarHUTOYYBCTBUTEIbHBIMU JATYUKAaMH, YCTAHOBJIEHHBIMH Ha
YOPYTUX  HOCUTENSAX W CKAaHUPYIOIIUMH  BHYTPEHHIOIO  MOBEPXHOCTH
TpyOorpoBoza. [lokazanus JaTYMKOB MpeoOpaszyoTCs B 3JEKTPUUECKHE CUTHAIIBL,
pErucTpupyeMble 3aIIOMUHAIOIIECH CUCTEMOM Tprbopa.

HamarunumBanue [0 TIOMHOTO HACHIIICHHWS CTEHKHM TpyOompoBoja
OCYIIECTBIISIETCS. MOIIHBIMH TOCTOSSHHBIMH MAarHUTamH, YCTaHOBICHHBIMU Ha
KOpITyce BHYTPUTPYyOHOTO mpuOOpa. 3aMbIKaHHE MarHUTHOTO TIOTOKa Ha CTEHKY
TPpyOBI IPOU3BOIUTCS Yepe3 TMOKKME MAarHUTOPOBOIBI.

CoBpeMEHHbIE MAarHUTHBIE TPUOOPHI BBICOKOTO pa3pemieHus CIOCOOHEI
BBISIBJISITh Kak Je(EeKThl TOTEPH METajlla, BHI3BIBAIONINE YMEHBIIICHUE TOJIIIMHBI




CTEHKH TpyOOINpoOBOAa, TaK M JAehEKThl B CBAPHBIX IIBAX, OMPEICISITh, HA KaKOU
MOBEPXHOCTH HAXOIATCA JAePEKThl TOTepU MeTalyla — HAPY)KHOW WU
BHYTpEeHHEH. Pa3zMephl 1eeKTOB OMpeAeIIOTCS M0 XapaKTePUCTUKAM MarHUTHBIX
MOJICH pacCessHusl TMPH TMOMOIIY CIEIHAIBHO pa3pabOTaHHBIX MaTEMaTHYECKHX
MOJENEN.

Yka3aHusi K BbINIOJHEHHIO 32/IaHNS.

1. U3yunTh 0OpUHIUI JACUCTBUS U BHEIMIHUN BHUJ (COCTaBIISIIOLIUE)
MarHUTHOro JiepeKkTockona BBICOKOTO U  CBEPXBBICOKOTO pa3pelieHus ¢
po10JILHBIM HamarununBanuem (MFL).

2. N300pa3uth cxeMy M KpaTKoO MOSICHUTh MPUHIIUI PETUCTPALIMN CUTHAJIOB
naTyukamu tumna .

3. N300pa3uth cxemy U KpaTKO MOSICHUTH MPUHIIMIT PETUCTPALIUA CUTHAJIOB
nataukamu tara I11.

4. I3yyuTh TOpUHUMI JCHCTBUS M BHEIIHUM BUI (COCTaBIISIOIINE)
MarHuTHOTO J1e(peKTOCKOMa BBICOKOTO U  CBEPXBBICOKOTO pa3pelieHus C
nonepeyHbiM HamarunuuBanueM (TFI).

5. 1300pa3uTh cxeMy U KpPaTKO MOSCHUTH MPUHIUII PErUCTPAIlMU CUTHAJIOB
naruynkamu turma I1.

4. N3yunth MIPUHLIATL IENCTBUSA u BHENTHUN BUJT
(cocTaBIAOIINE)KOMOMHUPOBAHHOTO MAarHUTHOTO J€(EKTOCKOINa CBEPXBBICOKOTO
pa3pelieHus C TPOJI0IbHBIM U MONEPEYHBIM HAMAarHUYMBAHUEM.

7. Ilocne mpocmoTpa y4yeOHBIX (UIBMOB, JIEMOHCTPUPYIOIIUX MPUHLIUIL
NEUCTBUA MPUOOPOB, a TaKXKe Npe3eHTalus ¢ JEMOHCTpaluel mMarepuaina To
pakTUYeCKor paboTe HEoOXOAMMO TMPOU3BECTH CpPAaBHEHHE MNPUOOPOB IO
TpeOyeMBbIM MOKa3aTesAM (3aOJHUTH TaOJHUILY).

3ansaTue 6 TeMa «AKYCTMKO-IMHUCCHOHHBIH KOHTPOJIb

3ananune. CTy€HTBI JOJKHBI U3YyUYUTh OCHOBHBIC (DH3UYECKUE MTPUHITUTIBI
AKyCTUKO-DMUCCUOHHOTO  KOHTpOJIA. PaccMOTpeTb NpUMEHEHUE MEeToJa
AKyCTHYECKOM 3MHCCHHM Ha MpUMEpe 00CIIeI0BaHUs pe3epByapoB 0€3 BbIBOJA M3
AKCIUTyaTallii, O3HAKOMUTBCIC CpPEACTBaMU cOopa U 00pabOTKM HHPOpMauuu
IPU TUarHOCTHKE OOBEKTOB JJAHHBIM CIIOCOOOM.

OcHoBHble cBeaennsi. [log akycrudeckoi smuccuein (AD) moHUMaeTcs
BO3HUKHOBEHHUE B CpeJIe YIPYrUX BOJH, BHI3BAHHBIX MU3MEHEHUEM €€ COCTOSIHUS
10J1 IEHCTBUEM BHEIIHUX WM BHYTPEHHUX (PAKTOPOB. AKYCTHUKO-3MHCCHOHHBIN
METOJ| OCHOBAaH Ha aHajau3e JTUX BOJH. llenpto AD KOHTPOJSA SIBIAETCS
oOHapy>XeHHe, OIpeAelieHue KOOpAMHAT U CclekeHue (MOHHMTOPHHT) 3a
HMCTOYHUKAMU aKyCTHUYECKON IMUCCHH.

Merton akycTuaeckoit aMuccuu (AD) ABISIETCS YyBCTBUTEIBHBIM K JTHOOBIM
BUJIaM CTPYKTYPHBIX W3MEHEHUN B IIMPOKOM YAaCTOTHOM JHana3oHe padoThI
(06praH0 OT 10 mo 1000 xI'm). OGopymoBaHmMe CIOCOOHO PETHUCTPUPOBATH HE
TOJIBKO XPYHOKHA POCT TpPEUIMH, HO TaKK€ MPOLECChl Pa3BUTHS JOKAJIbHOU
IUIACTHYECKOW Nepopmanuu, 3aTBepAEeBaHNs, KPUCTAIIM3ALNH, TPEHUS, yYAAPOB,
TeueoOpa3zoBaHMil U (a30BBIX MEPEXO/IOB.

Yka3zaHusl K BbITIOJTHEHHIO 32 IaHHUS.



1. Yka3aTp, 1151 KakuX OIEpanuil UCIOJIb3YIOTCA aKyCTUKO-3MUCCUOHHBIN
METOJ KOHTPOJIS.

2. PaccMOTpeTh aMIUIUTYAHBII U YaCTOTHBIM METOJbI MPU MOAABICHUU
IIYMOB U BBIJICJICHUS TOJIE3HOTO CHUTHAJIa. YKa3aTh MX OCHOBHBIE IMOKAa3aTellu,
KpaTKO ONUCATh MPUHIUII JEHCTBUSL.

3. Ilepeuncnuth XapakTepHble OCOOEHHOCTH MeTona AD  KOHTpOIS,
OTIPEICIISIONINE €r0 BO3MOXKHOCTH U 00J1aCTh TPUMEHEHHS.

4. Ha mnpumepe mnakera mnporpamMm «byps» paccMoTperh TEXHOJOTHIO
00pabOTKH JaHHBIX aKyCTHKO-DMHUCCHUOHHOTO KOHTPOJII OOBEMHBIX OOBEKTOB
(pe3epByapoB, HEQTIHBIX TAHKOB, CheprUIECKUX 000I0UEK U T. 1I.).

3ansaTue 7 Tema « BuOpanuoHHbIi MeTOA KOHTPOJIS»

3aganue.CTyIeHTBl JOJDKHBI M3YYUTh OCHOBHBIE NPUYMHBI U UCTOYHUKH
BUOparuu, a  Takke  (QU3UYECKUX  MMapaMeTpoB,  XapaKTEPU3YIOIIMX
€€,03HaKOMUTBHCAC ~ CUCTEMaMH  BUOPALIMOHHOTO  KOHTPOJS  TEXHUYECKOTO
COCTOSHMSI ~MamMH W o0OopyaoBaHuMs Ha  OOBbEKTax  HedTerazoBoi
IPOMBIIIIEHHOCTH.

OcHoBHBbIe cBeeHUsi. BUOpalMOHHBIM METOJI KOHTPOJI TEXHUYECKOIO
COCTOSIHMSI MalllUH (BUOPOJIMAarHOCTHUKA) SIBJISETCS OJHUM U3 MH(GOPMATUBHBIX U
JOCTYIHBIX METOAO0B AUarHoctuku. I[lpumenurensHo k obopynoBanuio HIIC
BUOPOAMATrHOCTUKA IIO3BOJIIET KOHTPOJMPOBAaTh TEXHUUYECKOE COCTOSHUE
MarucTpajibHbIX U MOANOPHBIX HACOCHBIX arperaroB B PEXHME IMOCTOSHHOIO
CIIEKEHHUS 3a YPOBHEM BHOpalluu, a TaKKe OLEHUBaThb PabOTOCHOCOOHOCTH
BEHTWJIATOPOB, HAaCOCOB CHUCTEM OXJIAXACHMS, MaCIOCHA0XKEHHUS, OTOIUICHHUS,
OTKAauUKH yTE€YEeK U MPOUYEro 000py10BaHUs MyTeM MEPUOIUYECKOTO U3MEPEHUS U
aHaIM3a mapamMeTpoB BUOpaIuu.

Yka3zaHus K BbIIIOJTHCHHIO 32JAHHUS.

1. [lepeuncnuth OCHOBHBIE JAE(PEKTHI, OMpenesieMble C MOMOIIBIO
BUOPOAMATHOCTUKH, JaTh UM KPATKYIO XapaKTEPUCTHUKY.

2. [latp ompeneneHue TMOHATUSAM BUOPOCMENIEHHE, BUOPOCKOPOCT,
BUOPOYCKOpEHHE, yKa3aTh KaKUMH METOJAMH IPOUCXOJAUT HU3MEpPEHUE 3THX
IIOKa3aTeIeH.

3. PaccMOTpeTh TEXHHUYECKHE CpEACTBa BHOPAIMOHHOW JIMarHOCTHKHU
MaIlIlH, ONUCATh IPUHLIUII UX PAOOTHI.

4. IIpuBecTy pUMEPHI CUCTEMBI HETIPEPHIBHOTO KOHTPOJISI BUOpaALIUK.

3ansatue 8, 9 Tema «TexHuyeckas IMATHOCTHKA Ta30TypPOMHHBIX
YCTaHOBOK»

OcHoBHbIe cBeleHHs./J[MarHOCTUKA — CIOCOOHOCTH pacmo3HaBaTh (OT
rpedeckoro cioBadiagnostikos). 3agauaMu TE€XHUYECKON JTUATHOCTUKHU SIBISIETCS
pa3paboTka METOOB M TPUOOPOB MJsl OMPEACTECHUS TEXHUYECKOTO COCTOSTHHS
OOBEKTOB JTUATHOCTHPOBAHHS (arperatoB) Mo mapaMeTpaM, XapaKTepU3YIOIIUM



IMPOTCKAHUC ITPOLICCCOB B 3TOM arperare.

B 3aBucumoctu ot 3aJa41 pa3iindaroT CICAYIOIHNC BUAbI JUAlrHOCTUKHU!

. Q)YHKHHOHaJIBHYIO, CBA3aHHYIO C OIIpCACIICHUCM HNU3MCHCHMUA
OCHOBHBIX OHCPIreTHYCCKHX MokKazaTeJiei arperara (HaanMep €ro MOINIHOCTHU H
KII);

. CTPYKTYPHYIO, OLICHMBAIOIIYIO XapakKTepP U CTENEHb IOBPEKICHUSA
JIeTajicd MEXaHU3Ma,
. BU3YaJIbHY0, OLICHUBAIOUIYIO0 MPUYUHBI pa3pylICHUs ACTaleu MPU UX

OCMOTpPE, W MPOTHO3HYIO, MPEICKA3BIBAIOLIYIO XapaKTEpP NPOTEKaHUs H3HOCA
JIeTaJIel U BpeMs BbIXOJa UX U3 CTPOSL.

B Hacrosmiee BpemMs B YCIOBUSAX OKCIUIyaTalldd NPU OKCIUIyaTaluu
razonepekaunBatomux arperatoB  (I'TIA) mnpuMeHsSIOT —clenyronme BUIbI
JAAarHOCTUKH:

. apaMeTpUUECcKyIo;
. BUOPAITMOHHYIO;

. 0 aHAJIN3Y OTPabOTaHHOTO Macia (TpruOOAMArHOCTHKA);
. ONTUYECKHUE U aKyCTUUECKUE METO/IbI.

[IIym paboTatoiero arperata HpeAcTaBIsieT COOOM XOPOIIUM HCTOYHUK
JUArHOCTUYECKOM HH(OpMaALUU, XapaKTEPU3YIOUIUI CIOXHBIM CHEKTp IIyMOB
A3POJAMHAMUYECKOTO M MEXAHUYECKOrO MPOUCXOXKACHUS, HU3MEHSAIOIIUICI B
3aBUCUMOCTH OT M3MEHEHHUS COCTOSIHUA JBurartens. Kak HM3BECTHO, OCHOBHBIMH
MCTOYHUKAMU IIyMa B pabOTalollleM ABUTATelle SBISIOTCS KOMIIPECCOp, MPOIEce
rOpeHusl TOIUIMBA B KaMepe CrOpaHusi, ra3oBas TypOHMHA, Bpallaloluecs IeTallu
BCrioMorarenbHbix MexanusmoB ['TY, obOciyxuBaromux arperaT. Eciu B 3THX
YCJIOBHUSIX OIPENEIISITh COCTABIISIONIME CIIEKTpa IIyMa OT arperara U OTCIICKUBATh
€ro U3BMEHEHUS BO BpEMEHHU, TO AUarHoctuposanue I'TY 1o cnekrpy myma MOXKeT
ObITh BecbMa d(PGEKTHUBHBIM B YCIOBHUSAX JIKCIUTyaTallMH JIJIsi OIICHKHA COCTOSIHHS
arperara.

B ycnoBusx skcrutyatauuy MPOBOJAWTCS JUATHOCTUKA TEMIEPATyPHOTO
COCTOSIHMSI JETalled arperara, NpPeXJe BCEro JIONATOK TYpOHHBI, BU3yaJlbHO-
ONTHUYECKAs] JUArHOCTHKA, IIO3BOJISIIONIASA BBISBISITH Pa3pbiBbl  MaTepUala,
TPEUIMHBI, HEIUIOTHOCTH, JedopManvii, HapyLIEHUs MOKPBITHH W HW30JSLIUU
KaMephl CrOpaHusi, Ta30BOM TYPOUHBI U JIp.

OnHUM U3 OCHOBHBIX HAIPABJICHUM TEXHUYECKOW AUATHOCTUKU SIBISETCS
napaMmerpuyeckass  auarfHoctuka.  OCHOBOM ~ MeToAa  mapamMeTpU4ecKou
JUArHOCTUKU — SIBJISIETCS OIPENEJICHUE W3MEHEHHs NapaMeTpOB TEXHUYECKOIO
COCTOSIHMSA arperata WIM €ro OTAEJIbHBIX 3JEMEHTOB MO H3MEHEHUIO
TEXHOJIOTUYECKUX Y TOIUIMBHO-3HEPrETUYECKUX MOKazaTesie — MomHocTr, KII/]
v JIp.

B kadecTBe KOJIMYECTBEHHBIX OIIEHOK CMEIICHUS Xapaktepuctuk ['TY
NPUMEHSIOTCS  KOA(P(UIIMEHTHI TEXHUYECKOTO COCTOSHUSA 10 MOIIHOCTH U
TOILUINBHOMY Ta3y.

Paboma Nel. Onpedenenue kosghuyuenmog mexHuyeckoco coCmosiHUs.
2a30MypPOUHHBIX YCMAHOBOK



3apanue.Onpenenuth  KOdQPUIUEHTBI  TEXHHYECKOTO  COCTOSHHS 10
MOIIIHOCTA W TOIUIMBHOMY Ta3y Ta30TypOMHHOUW ycTaHOBKW.[[si mpoBeneHus
pacdeTa HEOOXOUMBI:

HOMHWHAJIbHBIC TTAPaAMETPHI:

" 3(deKTHBHAS MOIIHOCTH, KBT;
pacxo TOILIMBHOIO Ta3a, M>/4Jac;
temmneparypa ra3zos nepen TB/I, °C;
HM3IIas TEIUIOTa CrOPAaHus TOILIMBHOIO Ta3a, KKa/M;
(bakTHUECKHE mapaMeTphI:
" 3(deKTHBHAS MOIIHOCTH, KBT;
pacxoJ| TOITUBHOTO Tra3a, M3/4ac;
temmneparypa razos nepen TB/I, °C;
TeMIiepaTypa atmocdepHoro Bo3ayxa, °C;
atMocdepnoe aasienue, MIla;
HU3IIAs TETJIOTa CTOPAHUS MPUPOTHOTO Ta3a,KKain/m3.
Yka3zaHus K BbITIOJTHEHUIO 32/ IaHUS.
1. U3yunth cxeMy ra3oTypOMHHOM YCTaHOBKH, BXOJAIINX B HEE 3JIEMEHTOB,
OTHCATh MPUHIINI IEHCTBHUS.
2. Ilo macmopTy yCTaHOBKH CTYJCHT HAXOJIUT HOMUHAIBHBIC M (PaKTHUCCKHE
napaMeTphl IS pacuera.
3. [Ipou3BoguTCsi pacyeTr B COOTBETCTBUU C MPHUBEACHHBIMH OCHOBHBIMU
dbopmynamu.
OcHoBHBIE (popMyJIbI U1 pacyera.
Koaddumment rexunueckoro coctosaus I'TY 1Mo MOIIHOCTH BBIYHMCIISICTCS
o dhopmyiie:

kNe = Ne(np)t(ms@O)NeO s (0<kNeS1) ’

rae N,/— HOMMHAaJIbHAs MOIITHOCTH arperara, KBT;
Nenp)t(msony— TPUBENECHHAS MOIIIHOCTB arperara, KBT, onpenensercs no Gopmyie:

Ne(np)t(me()O) = Ne(np) + ANe(np) ’

1€ Ne(yp) — IpUBEACHHAs MOIHOCTE Ha Bay I'TY (x 15 °C u 0,1013 MIla)
BBIYUCIISIETCS 110 (opMyie:

Nooy) = Ne - 0,1013P, - 288,157,y

1€ ANepp) — TONpaBKa Ul NPUBEAECHUS MOIIHOCTH K HOMHHAJIBHOM
Temreparype Ha Bxoje TB/I, onpenensercs no ¢popmyiie:

ANe(np) = Ktl (tm600 - tmsé(np)):



rae K;; — mnonpaBounbiii  kodpduinment, kBt/ °C (nmpunoxenue 1);
tmeoo— HOMHMHAIIBHOE 3HAYEHUE TEMIEpaTypbl Ha BXOJE B TYpOMHY BBICOKOTO
JIaBJICHUS, °C;
tmeo(np) — IPUBEZICHHAS TEMIIEpaTypa ra3os Ha Bxoxae B TB/I, °C, onpenensercs no

dbopmye:
tmga(np) = (l‘med + 273,]5) 288,]5T6x — 273,]5

®opmyna (4) npumensiercst ans arperato tuna ['T-700-5, I'TK-5, I'T-750-
6, I'TK-10, mns ocrtanpHbix THUNOB ['TY mnpuBeneHHass MOIIHOCTh arperara
ompeaenseTcs mo Gopmyiie:

Ne(np)t(medO) = Ne(np)Ne(np) ’
rae Ne(np) =1- 4:2 ’ (] - Tmst)(np))Tmed(np) .
Tmed(np) = Tm@@(np)Tmet)O .

KoadduimeHT TeXHUIECKOr0 COCTOSIHUS 110 TOITMBHOMY T'a3y BBIYUCIISICTCS
o gopmyire:

kme = qme(np)qmeo s

TA€ ¢n.0— HOMHUHAIBHOE 3HAUYEHHE pacxoja TOIUIMBHOTO Ta3za (mpu
HOMMHAJILHOU MOIITHOCTH);

Gmemp)—  (DAKTUYECKUM  NPUBEIECHHBIM  pacxoJ  TOIUIMBHOIO  Ta3a,
omnpenaensercs no popmyiie:

Aoty = Gz * 0,1013P, - N 288,15T - 0,pOi»

rae O,,0— HOMHHAIbHAs HH3IIAs TEIUIOTa CrOpaHWsl TOIUIMBHOIO rasa
(npuHUMaeTcs paBHoit 8000 kkain/m?);
O,,— baxTHyecKkas HU3LIAs TEIUIOTA CrOPAHHUsI TOIUIMBHOTO ra3a, KKaj/M>.

Paboma Ne2. «Onpeodenenue ocroeuwvix napamempos I'TY no mowmocmu,
nompeOsieMOU YeHMPOOEIHCHLIM HacHemamenemy

3apanueOnpenenenue OCHOBHbIX mapameTrpoB ['TY mno wmomHocTH,
noTpeOIsIeMO IIEHTPOOEKHBIM HAHETATEIIEM.
Jyist mpoBeieHust pacueTa HeOOXOAUMBI:
) tun I'TIA;

JaByieHue rasa Ha Bxoje [{bH;
JlaBJIcHHE ra3a Ha Beixojie [{bH;
Temneparypa raza Ha Bxoae LIbH;
Temieparypa rasa Ha Beixoae LIbH;
IUIOTHOCTH Ia3a, KI/M>;
KOMMEPYECKHH pacxo/l TPaHCIOPTUPYEMOIO ra3a, MIIH. M>/CyT;



PacxoJ1 TOIIMBHOIO ras3a, M>/d;
HM3IIAs TEIIOTa CrOPaHus TOILUIMBHOIO T'a3a,KKaj/M>;
TeMIiepaTypa atmocdepHoro Bo3ayxa, °C.

Takxe crynenty gaercsa cxema ['TIA nnst nu3ydenus.
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Pucynoxk 1 — [lpunnunuansHas cxema ['TIA s mpoBeieHuss U3MEpEHUN U
pacyeroB

YkazaHus K BbIIIOJTHEHHIO 3aaHMS.
l. U3yunth cxeMmy ra3olepeKaurBarolIero arperara, BXOIS[IIMX B Hee

AJIEMEHTOB, OMTUCATh MPUHIINI JICHCTBHS.
2. ITo macmopTy yCTaHOBKH CTYJICHT HAaXOIUT HEOOXOAUMBIE TTapaMeTPhI IS
pacuera.
3. [Ipou3BoguTCs pacyeT B COOTBETCTBUM C TPHUBEACHHBIMH OCHOBHBIMH
dbopmynamu.
OcHoBHBbIE (popMYyJibI 171 IPOBEEHNUs pacyera.
Koaddumment rexunueckoro coctostaust ['TY mo MOIIHOCTH BBIYUCISETCS 110
dbopmyiie:



kNe = Ne(np)t(medO)Neo ’ (0<kNeS]) s

rae N~ HoMuHanbpHAs MOLIHOCTH arperara, KBT;
Nepnp)tmeooy— TIPUBEIAEHHAas MOIIHOCThL arperara, kBT, ompenenserca 1o

dbopmyie:
Ne(np)t(mst)O) = Ne(np) + ANe(np) s

r11e Neg,p) — NpHUBeIeHHas MOIHOCTh Ha Bay I'TY (x 15 °C n 0,1013 MIla)
BBIYHCIIACTCS 110 hOopMyIe:

Negyy =N, - 0,1013P, -\ 288,15T,,

rne AN,y — TONpaBKa Uil TNPUBEIACHWA MOIIHOCTH K HOMHHAJIbHOU
temrneparype Ha Bxojae TB/I, onpenensercs no ¢popmyiie:

ANe(np) = Kt] (tmm)O - tm@d(np)) ’
rae K;; — nonpaBouHslii ko3 duuuent, kB1/ °C (tabnuna 1);

Ta6nuna 1 — 3nauenus kodddurmenta Ktl

Tun I'TY I'T-700-5 I'TK-5 I'T-750-6 I'T-6-750 I'TK-10
3nauenne, |19 19 23,5 23 36
kB1/ °C

tmeo0— HOMUHAIBHOE 3HAUCHHUE TEMIIEpaTyphbl Ha BXOJE B TypOMHY BBICOKOTO
nasienus, °C;

tmeomp) — IPUBENIEHHAS TeMIIepaTypa razos Ha Bxoze B TB/I, °C, onpenensercs
o dhopmyiie:

ooty = (tmeo + 273,15) - 288,15T . — 273,15 .

®opmyna npumensierca mna arperatoB tumna ['T-700-5, I'TK-5, I'T-750-6,
I'TK-10, pns ocrtaneHbix THNOB ['TY nmnpuBeleHHas MOIIHOCTh arperara
ompeaenseTcs mo Gpopmyiie:

Ne(np)t(med()) = Ne(np)Ne(np) ’
rae Ne(np) =1- 4;2 ’ (] - Tmsa(np))Tmet)(np) .
Tm@c)(np) = Tmed(np) Tm@c)O .

KoadpuimeHT TeXHHYECKOTO COCTOSIHHS 0 TOITMBHOMY Ta3y BBIYUCIISICTCS
o gopmyie:

kmz = sz(np)quO s




TAC ¢m0— HOMHHAJIBHOE 3HAYEHHE pacxoja TOIUIMBHOrO Tasa (TpH
HOMHWHAJIbHOW MOIIHOCTH);

Gmenp) — PaKTUUECKUI TPUBEACHHBIN pacXo/ TOILIMBHOIO ra3a, ONpelelseTcs
o gopmyue:

(I menp) = Gme - 0,1013P, - N 288, 15T s+ 0,pOrt »

rae O,,0— HOMUHAIbHAs HH3IIAs TEIJIOTa CrOpaHMs TOILUIMBHOIO TIa3a
(mpuruMaeTcs pasHoit 8000 kkan/m?);
0,,— hakTrHuecKast HU3IIAs TEIUIOTa CrOPaHHs TOIUIMBHOTO ra3a, KKaj/M’.

3anaTue 10, 11 Tema «Oco0eHHOCTH AUATHOCTHPOBAHHUSI THIIOBOIO
TEXHOJIOTHYEeCKOro 000pyAoBaHus He(TErazoBoi 0Tpacjan»

JnarnoctupoBaHue 0OOpPYAOBaHUS PA3IMUYHBIX TUIIOB OCYIIECTBISETCS MO
OmpeNeNeHHbIM MporpamMmmamM (ajroputmam). HWMHauBuayajgbHas Mporpamma
TEXHUYECKOTO JMArHOCTUPOBAHMS pa3padaTbIBaeTCsi HA OCHOBE THUIIOBOMU
(paccMOTpeHHON Ha 1-OM MPAaKTHUYECKOM 3aHATHH) C YYETOM KOHCTPYKTHUBHBIX
0COOEHHOCTEN KOHKPETHOIO 000PYA0BAHHS.

3aganme 1. CTygeHT JOJDKEH pPAacCMOTPETh MPOLECC TUATHOCTUPOBAHUS
(oOcnenoBaHusi) OypOBBIX YCTAHOBOK W/MJIU OYpOBOTO 000pYI0BaHMUS.

Yka3aHus K BbINOJHEHUIO 32 JaHNS.

1. 1715t HATJIATHOCTH TIpoliecca AMArHOCTUPOBAHMS CIeAyeT U300pa3uTh WK
HallTH cXeMy paccMaTpUBAeMOIo 0OOPYJOBAHMS C ONMKMCAHUEM BXOJISAIIMX B HETO
JJIEMEHTOB.

2. Ommcarp mporecc paboTel 000pyAOBaHMS, YKa3aTh CaMble Harpy>KCHHBIC
y3JIbl, YKa3aTh OCHOBHOE U BCIIOMOTraTeIbHOE 000pYA0BAHHME.

3. Onpenenuth NEPUOJUYHOCTh JUATHOCTUPOBAHUS OOOpYyJOBaHUS B
NEPUOJT PACYETHOTO CPOKA CITYKOBI.

4. Onpenenurb NEePUOJIMYHOCTD JMarHOCTUPOBAHUS000py I0BaHMS,
BbIPa0OTaBLIETO CBOW pacUETHBIN pecypc.

5.Kparko oxapakrepu3oBarh IIOHSATHE NEPBUYHOIO, MOBTOPHOIO U
BHEOUEPETHOT0 0OCIIE0BAaHNS, YKa3aTh B KAKUX CITy4asx OHU MPOBOJSATCS.

6. YkazaTp Kakue pabOTbl MPOBOAATCS B  MEpUOA ~ NPOBEACHUS
o0ciie10BaHus.

7. YKa3aTh B KakuxX Ciy4asX MPOBOJASTCS CTaTUUYECKUE U JUHAMHYECKUE
UCTIBITAHMS, JIJIS1 KaKOW KaTeropuu 000pyA0BaHUSI OHU MPOBOSITCS.

8. Onucate NMpUOOPHI U YCTPOIMCTBA, KOTOPBIE OYIyT MPUMEHSTHCA B XOEC
JIUArHOCTUYECKON MPOBEPKHU.



3ananue 2. CTyIeHT AOJKEH PACCMOTPETh MPOLECC AUArHOCTHPOBAHUS
(oOcenoBaHus) TMHEHHOM YaCTH CTATBHBIX Ta30HEPTETIPOBOIOB M ApMaTYPHI.

OcHoBHbIe cBeleHMs1. ['a30HE()TENPOBOABI PA3ACIAIOT HA MPOMBICIOBBIC H
MaructpajibHbie. TpeOoBaHMs K NPOEKTHPOBAHMIO, M3TOTOBJIEHUIO, MOHTAXY U
SKCIUTyaTallid  MPOMBICIOBBIX M MAarucCTpalbHbIX  Tra30HE(TENpOBOAOB,
NEPUOUYHOCTH U O0BEMY HUX  OCBUICTEIBCTBOBAHUA U  TEXHHUYECKOTO
JUArHOCTUPOBAHMS COJIEPKATCA B PA3JIMYHBIX OTPACIIEBBIX U BEIOMCTBEHHBIX
JOKYMEHTaXx.

["a3oHedTenpoBoabl MPEACTABISIOT CcOOOM  CHUCTEMY  IOCIIEIOBATEIbHO
COCIMHEHHBIX JJIEMEHTOB: TpyO, TPYOHBIX JeTalell, 3allOpHO-PEryJIMpYOLEn
apmatypbl, HacocHo-koMmrpeccopHbix cranuuii (HKC) wu gp. bnaromaps
pe3epBuUpoBaHui0 OCHOBHBIX 37eMeHTOB HKC Haie:XHOCTh ra3onpoBoja MEHbIIE
3aBUCHUT OT pabotocrocooHoctr HKC, yem oT cocTosiHUS TMHEHMHON YacTH.

Hapymenne paboTOCOCOOHOCTH JIMHEHHOW 4YacTh Tra30He(TenpoBOIOB
MOYET MPOUCXOJIUTh KaK BCJIEACTBUE HAPYIIECHUS TEXHOJIOIMU IPOU3BOJCTBA padoT,
TaK W U3-32 HAKOIUICHHA JIe(eKTOB 3JEMEHTaMH TpyOOIpoBoJa B MEPUOJ]
skcruryaTaii. K TeXHOJOrM4eckMM NpUYMHAM HapyLIEHUs padoToCnocOOHOCTH
JVMHEWHOMN YaCTH OTHOCST TMAPATHBIE U ra30BbIe IPOOKH, 3aCOPEHNUS TPYOOIIPOBOIOB
u 11p. OHU BBISBIISIIOTCS. METOIaMU (DYHKIIMOHATBHOM (ONEpaTUBHOM) AMArHOCTUKU U
YCTPaHSIOTCS ONEPATUBHBIM 00CITY>KHMBAIOIIMM TIEPCOHATIOM.

YKa3aHus K BbIIIOJHEHHUIO 32 IaHUS.

1. JI;1st HATJIATHOCTH TIpoliecca JMAarHOCTUPOBAHMS CIIeAyeT U300pa3uTh WU
HAlTH cXeMy paccMaTpUBAEMOI0 OOOPYJOBAHMS C ONMHMCAHUEM BXOJSAIIMX B HETO
JIIEMEHTOB.

2. Onucatp nportecc paboThl 000PYI0BaHUS, YKa3aTh CaMble HArpyKEHHbIE
y3JIbl, YKa3aTh OCHOBHOE U BCIIOMOTaTeIbHOE 000pYyA0BAHHUE.

3. Yka3aTb OCHOBHBIE BHIbl JE(PEKTOB, BO3ZHUKAIOUIMX B IPOLECCE
AKCIUTyaTalliy ra30HeTEPOBOIOB.

4. CocTaBUTh KapTy-cXeMy ra3oHe(TenpoBoia ¢ yKa3aHUEM MOTEHIUAIbHO
OIACHBIX YYAaCTKOB M OTIEJIbHBIX 3JIEMEHTOB, KOTOPbIE B CHJIy OCOOCHHOCTEH HX
KOHCTPYKLIMM WJIM YCJIOBUHM 3KCIUTyaTalluu HauOosiee MOABEP>KEHbI MOSBICHUIO
NOBPEXKICHNUN U OTKA30B.

5.CocraButh IJIaH  OOCIIEIOBAaHMS,  BKJIIOUYAIOIIMK  MOPAOOK U
MI0CJIEI0BATENbHOCTD MPOBEACHUS TUArHOCTUUECKUX PadOT, METO/IbI U alIapaTypy,
UCITOJIB3YIOUIUECS B ITPOLIECCE TUArHOCTUPOBAHUS.

6. OnpenenuTh Mepbl 6€30MaCHOCTHU MIPU MPOBEACHUH TUATHOCTUPOBAHMUSL.

7. llepeuncnuTh MeTOAbl OOPaOOTKH pe3yJbTaTOB JAMArHOCTUPOBAHUS U
HOPSI0K UXITPECTABICHUSL.



3ananue 3. CTyIeHT AOJKEH PACCMOTPETh MPOLECC AUArHOCTHPOBAHUS
(o6cnenoBanHus) COCYIOB U alapaToB, pabOTAIOMINX O] aBJICHUEM.

OcHoBHbIe cBeeHMsl. TpeOOBaHUS K TEXHHUYECKOMY COCTOSHHIO COCYZIOB U
anmnapaToB yCTaHOBJEHbl DenepalbHbIMA HOPMaMUM M TMpaBWIaMd B 00JacTu
POMBIIILIEHHOM Oe3omacHocTu «lIpaBuiia MpOMBIUIEHHON O€30MaCHOCTH OMACHBIX
NPOU3BOJICTBEHHBIX ~OOBEKTOB, Ha KOTOPBIX HCIIOJB3YETCd  00OpYyJA0BaHHE,
paboTaroiiiee o1 M30bITOUHBIM JIaBJIeHHEM». /[[luarHocTuka coCcyZioB U armaparoB Ha
00BeKTax J0ObIYM HEe(TH U ra3za OCYIIECTBIIAETCS B COOTBETCTBUH C TPEOOBAHUSIMU
CTO Tazmpom 2-2.3-491-2010 «TexHuyeckoe AUArHOCTHPOBAHUE COCY/IOB,
pabortatorux mox naBieHueM Ha oObekrax OAO  «la3mpom».Texnuueckue
TpeOOBaHMS M PEKOMEHJIAIMM NPUMEHUTEIBHO K COCyJaM U ammaparam,
AKCIUTyaTUPYEMbIM B XUMUYECKOHM, HeTexumMuueckoil HedrenepepadaTbiBatoLIe 1
JOPYTHX OTpaciisiX MPOMBINUIEHHOCTH npuBeneHsl B Pl 03-421-01 «Metoauueckue
YKa3aHUsg MO [MPOBEICHUIO JUAarHOCTUPOBAHUA TEXHUYECKOIO COCTOSIHHUS M
OIPEJENICHUIO OCTATOYHOT'O CPOKA CITY>KObI COCY/I0B U aIIapaToBy.

[lepeuncienHble pyKOBOIAIINE JOKYMEHThI aKKYMYJIUPYIOT B ce0€ TOCIIeIHUE
JOCTHKEHUS] METAUTOBEICHUS M MEXaHWKHM pa3pylleHus. PacnpocTpaHstoTcss Ha
COCy/Ibl W anmapaThl, U3rOTOBJIEHHBIE U3 YIJIEPOJUCTBIX, HU3KOJETUPOBAHHBIX U
aycteHuTHbIX ctanen. Pl 03-421-01, kpoMe TOro pacnpoCTpaHstoTCS Ha COCYIBL,
anmaparbl ¥ UX 3JE€MEHThI, padOoTaloIIKe CO CPelaMu, COJIEPKAIIMMHU CEPOBOIOPO/I,
BBI3BIBAIOIIMMHA MEXKKPUCTALUIUTHYIO KOPPO3MI0 METajllla, M Ha COCYyIbl W3
JIBYXCJIOWHOMCTAIH.

YKa3aHus K BbIIOJHEHHUIO 3a1aHHS.

1. It HarmssAHOCTH IpoLecca TUarHOCTUPOBAHUS CIEAYET U300pa3uTh WM
HAlTU CXEMY paccMaTpuUBaeMoro oOOpyJOBaHUS C ONMKUCAHUEM BXOJSALIUX B HETO
3JIEMEHTOB.

2. Onucatph mporecc paboThl 000pYI0BaHMs, YKa3aTh CaMble Harpy>KCHHBIC
y3JIbl, YKa3aTh OCHOBHOE U BCIIOMOTaTeIbHOE 000pYy0BAHHUE.

3. Yka3aTh OCHOBHBIE BHUJBl JCPEKTOB, BO3HHUKAIOINIMX B TpoIlecce
IKCIUTyaTaIui ra30He(pTenpoBOIOB.

4. PazpaboraTte mporpaMmy JIUAarHOCTUPOHHMSI HA OCHOBE THIIOBOM
IporpaMmsl (paccMaTpUBAIOCh Ha MPAKTUYECKOM 3aHATHM 1) Ha KaxKIblid COCY]l
WIN TPYMITy COCYJIOB OJHOM KOHCTPYKILIMHU, paOOTAIOMIMX B OJIMHAKOBBIX YCIOBHSX
(Ha OJHOHN «IIoIIaKe» B OJHOM Liexe U T.1.). llpu pa3paboTke mporpammbl
y4eCcTb KOHCTPYKTHMBHBIE OCOOEHHOCTHM M YCJIOBHS DJKCIUIyaTallid, a TaKkkKe
BO3MO>KHOCTU MPUMEHEHUSI KOHKPETHOTO BUAa HEPA3PYIIAIOIIEr0 KOHTPOJIS.

5. IIpou3BecTr OLIEHKY TEXHHUUYECKOTO COCTOSIHHSA COCY/1a HAa OCHOBE aHAIN3a
JMarHOCTHYECKON HHPOPMAIIIH.

6. OnpenenuTh MOCIEAYIOIUE ONEPALUH 110 TPOBEACHHUIO IEPHOIUYECKOTO
OCBUJETEIIbCTBOBAHMUSI.



3ananue 4. CTyIeHT JOJDKEH PAacCMOTPETh MPOLECC AUArHOCTHUPOBAHUS
(oOcemoBaHus) yCTAaHOBOK JIJISi PEMOHTA CKBAXKHUH.

OcHoBHBIE cBeJIeHUsl. Y CTAHOBKH JIJI1 PEMOHTA CKBaXUH (Jlajiee YCTaHOBKH)
U3TOTOBJISIFOTCSL B MEPEBIKHOM HUCIIOJTHEHUU M TIPEACTABIISIOT CO00M MauyTOBBIN
NOJIbEMHUK, CMOHTUPOBAHHBIA Ha CIELMAILHOM IIACCH WUJIM HA IIaccu 0a30BOTO
cepuitHoro  aBroMoOwmsia.  TexHWueckoe  JAMArHOCTUPOBAHHE  YCTAaHOBKHU
pernamentupoBano  PJI  08-195-98  «MHcTpykumsi 1O TEXHUYECKOMY
JUArHOCTUPOBAHUIO COCTOSIHUS MEPE/IBHKHBIX YCTAHOBOK JIJII PEMOHTA CKBAXKHUH.
[Hopsnok nuarnoctuposanus no PJ[ 08-195-98 nmpusenen Huxe.

Tlepeneuxnas | OSxcmepruza
YCTaHOBKA TEXHHYECKOH
JOKYMEHTAL UK

i

BusyaneHo-onTHYECKHA
KOHTPOJE MEXaHH3MOB H
obopynoBanua

BusyaneHo-oNTHYECK-
HH KOHTPOIE
METATNOKOHCTPYKIIHHA

: !

KanunapHui, yIsTposByKoBOH,
MarHHTHEA KOHTPOJE MEXaHH3IMOB
u obopygoeanus

KanunapHslfi, yneTpasByKoBoH,
MarHUTHH KOHTPONb
METALIOKOHCTPYKL Mt

=

PemonT (npu HeobrRoguMOCTH)

v

IIpoeepka paboTH Ha
XONIOCTOM XOAY

v
Pemont (npu HeobXogUMOCTH)

v

CraTuyecKie UCIEITAHUA C
AKYCTHKO-SMHCCHOHHEIM KOHTPONEM

v
PemonT (npu HeobxogumMocTH)

¥

IIpoeepxa paboTel npubopoE U yeTPOoHCTE besonacHOCTH

¥

CocTaBneHue NpoTOKONOE ¥ 0hOPMIEHHE PEIYNLTATACE

Yka3aHusl K BbITIOJTHEHHIO 3aJaHUSI.

1. JInst HarNAgHOCTH TpoIllecca TUArHOCTHPOBAHUS CIIEAYET M300pa3uTh WIH
HAlTH CXEMy pacCMaTpHBAeMOT0 OOOPYJIOBAHHS C ONMHMCAHUEM BXOJSIINX B HETO
3JIEMEHTOB.

2. Onumcarp mporiecc paboThl 000PYyIOBaHUS, YKa3aTh CaMble HArpy>KCHHBIE
y3J1bl, YKa3aTh OCHOBHOE U BCIIOMOTaTeIbHOE 000py0BaHuE.



3. Yka3aTh OCHOBHBICE BHUJIBl JC(PEKTOB, BO3HHKAIOINIMX B IpoIlecce
DKCIUTyaTalliy YCTAaHOBOK ISl PEMOHTA CKBaYKHH.

4. BeisiBuTh  HauOosiee HArpy>KeHHbIE  Y3JIbIB  KOTOPBIX  HAOIIOAAOTCS
KOHIICHTPALIUU HAIPSKECHMUS.
5. Onuncate NpoBEAEHUE CTATUYECKOTO UCIIBITAHUS YCTAaHOBKH I10/] HATPY3KOM.

3aganme 5. CTyAeHT JOJDKEH pPACCMOTPETh MPOLECC TUATHOCTUPOBAHUS
(0OcienoBaHus )BEPTUKAIBHBIX IIWIMHAPUYECKUX pe3epByapoB st HepTtu
HE(TENPOTyKTOB.

OcHoBHbIe  cBeneHusi.JluarHocTMKa  pe3epByapoB  OCYLIECTBIAETCS B
cootBercTBHH ¢ PJ[  08-95-95 «llomoxkeHne O CHCTEME€ TEXHHUUYECKOTO
JIMAarHOCTUPOBAHUS CBAPHBIX BEPTUKAJIBHBIX HWJIMHJIPUYECKUX PE3EPBYApPOB IS
HepTu u HedTenpoyKTOBY. [lon0XKEeHNEe pacpoCcTpaHsIeTCsl Ha CTalbHbIE CBAPHbBIC
LUJIMHAPUYECKUE pe3epByapbl BMecTHMOCTEIO 100 mo 50 000 m’ciepyrormumx
TUIIOB: CO CTAIlMOHAPHOM KpBILIEH, CO CTAIlMOHAPHOM KpBIIIEH U MOHTOHOM, C
IUIaBawole  Kpbimed. IlomokeHue  mpeaycMaTpuBaeT  IMOPSAOK  OLICHKH
TEXHUYECKOT0 COCTOSIHUSI PE3E€pPBYapoOB IO COBOKYIMHOCTH JUArHOCTUYECKHUX
apamMeTpoB C IEJIbI0 BHIPAOOTKA PEKOMEHIANMNA 00 YCIOBUAX WX JalIbHEUIIEH
0e30MmacHOM SKCIUTyaTalldd C BEPOSITHBIM OCTaTOYHBIM PECYpPCOM, CpOKax u
YPOBHSIX MOCHEAYIONIUX AUATHOCTUYECKUX 00CIeA0BaHUN TUO0 0 HEOOXOIUMOCTH
MPOBEJICHUS PEMOHTAa WJIM HUCKIIOUEHMS MX M3 JIKCIutyatanuu. Ha ocHoBe u B
nonoaHeHue K PJI 08-95-95 HekoTOphIMU OpraHU3alMsIMU pa3padaThIBAIOTCS CBOU
BEJIOMCTBEHHbIE  JOKYMeHTBl. Tak, B OAO «AKIMOHEpHas KOMIaHUs
TpyOONpOBOAHOTO  TpaHcmopTa  HepTenpoaykToB  «TpaHcHepTenmpomgykT»
MOJTOTOBJIEHBI corjlacoBaHHble ¢ ['ocroprexHamzopom PD PJ[153-112-017-97
«HCTpYKIIMST MO JUArHOCTUKE M OLEHKE OCTaTOYHOI'O pecypca BEPTUKAIbHBIX
CTaJIbHBIX PE3EPBYaPOBY.

Yka3zaHus K BbINOJHEHUIO 321aHUS.

1. Inst HArfsAHOCTH Tpoliecca TUAarHOCTUPOBAHUS CIIEAYeT U300pa3uTh WM
HAWTU CXEMY paccMaTpuBaeMoro oOOpYJIOBaHUSI C ONMKMCAHUEM BXOJSALIUX B HETO
AJIEMEHTOB.

2. Onmcarp mporiecc paboThl 000PYyIOBaHUS, YKa3aTh CaMble HArpy>KCHHBIE
y3IIbl, YKa3aTh OCHOBHOE W BCIIOMOTaTeIbHOE 000PYI0BAHUE.

3. YkazaTh OCHOBHbIE BHJIBI J€(PEKTOB, BO3HHUKAIOIIMX B  IpoLECce
AKCILTYaTallMMBEPTUKAIBHBIX  IUJIMHIPUYECKUX PpPE3EpPBYyapoB il HEPTH U
He(TENPOIyKTOB.

4. Yka3aThb NMEpUOJUYHOCTh MPOBEIACHUS JUATHOCTUYECKOTO OOCIEeT0BAHMUS
pe3epByapoB.

5. Omucarh Kakue pabOThl BXOIAT B KOMIUIEKC IOJTHOTO TEXHHUYECKOTO
o0creIoBaHus pe3epPBYapoB.



6. OnucaTe 3aBepLIAONIMN MPOLECC AMArHOCTHUPOBAHUS PE3EPBYapoB, a
UMEHHO TPOBE/ICHUS THAPABINYECKUX UCTIBITAHUH (OITPECCOBKU 000PYI0BAHN).

3aganme 6. CTyAeHT JOJDKEH pPACCMOTPETH MPOLECC TUATHOCTUPOBAHUS
(oOcnenoBaHus ) HACOCHO-KOMIIPECCOPHOTO 000PYI0BAHHUS.

HacocHo-komnpeccopHoe 000py/I0BaHME OTHOCHUTCA K TPYIIE POTOPHBIX
MAaIlliH, OJHUM U3 OCHOBHBIX AJIEMEHTOB KOTOPBIX SIBIsieTCs poTop. PoTopHbie
MAaIlIMHBI COCTOSAT TaKXXe W3 KOPIyCa, BaJIOB, TMOAIIUITHUKOB, COCIMHHUTEIHHBIX
My(T, YIUIOTHEHUH W JPYyrHX AJIEeMEHTOB. B o0miem ciiydae Hambolee ciiaObiM
3BEHOM, OIPEICIAIONMM PabOTOCIIOCOOHOCTh POTOPHOM  MAIIMHBI, MOXET
OKa3aThCs JTI000H U3 MEePEUNCIICHHBIX JIEMEHTOB. TeXHIHUECKOe TUarHOCTUPOBAHNE
POTOPHBIX MAIlIMH MOKET MPOU3BOJIUTHCS Kak 0€3 uX pa300pKu, Tak U ¢ pa300pKOH.
JlmarHocThka C pa30OpKO JIOTIOMHUTENBHO BKJIIOYAET HEpa3pylIAomuil  u
U3MEPUTENbHBIN KOHTPOJIb BceX 0a30BBIX Y3JI0B U JeTajneil. OnepaTuBHBIN KOHTPOIIb
TEXHUYECKOTO COCTOSIHUSL OCYLIECTBISIETCSI OOCIY>KMBAIOIIMM IE€PCOHAJIOM IO
napaMeTPUYECKUM U BUOPOAKYCTUUYECKUM KPUTEPUAM (TeMIepaType, pa3BUBaeMOMY
JABJICHUIO, BEJIMYMHE TIOJa4d, NOTPEeOIsIeMOl MOIIHOCTH, BEIMYMHE YTEYEK,
YPOBHIO IIIyMa, CPETHEKBAIPATUYECKOMY 3HAYEHUIO BUOPOCKOPOCTH U JIp.).

Yka3anus K BbINOJTHEHUIO 3aaHUsl.

1. JInst HarmagHOCTH Tpoliecca TUArHOCTHPOBAHUS CIEAyeT M300pa3uTh WIH
HAWTU CXEMY paccMaTpuBaeMoro oOOpyJIOBaHUSI C ONMKMCAHUEM BXOJSALIUX B HETO
3JIEMEHTOB.

2. Onumcarp mporecc paboThl 000PYyIOBaHUS, YKa3aTh CaMble HArpy>KCHHBIE
y3J1bl, YKa3aTh OCHOBHOE U BCIIOMOTaTeIbHOE 000pyA0BaHUE.

3. Vkazatb OCHOBHbIE BHJIBl Je(EKTOB, BO3HUKAIOINIMX B  MPOIECCE
AKCIUTyaTaIIMMHACOCHO-KOMIIPECCOPHOTO 000PYAOBaHHUS.

4. Onmcarh  ATANBITHUIIOBOM  NPOTpaMMbl  TMAarHOCTHPOBAHHMSIHACOCHO-
KOMITPECCOPHOTO 000PYI0BaHUS

5. [lepeuncnuTh omepandd MO TMPOJIJEHUIO pecypca Y3JIOB HACOCHO-
KOMIIPECCOPHOTO 000pYI0BaHUS.

3ansaTue 12 Tema «OnpeaesieHue 0CTATOYHOI0 pecypca 000py10BaHUD)

3aganme. CryneHT AoKeH u3yuuTh  gokymeHT P/ 03-421-01
«MeTouuecKkue yKa3aHus 1O MPOBEACHUIO IHArHOCTUPOBAHUS TEXHUYECKOIO
COCTOSIHUS U OTPEJICTICHHUIO OCTAaTOYHOT'0 CpOKa CITY>KObI COCYJIOB M amnmapaToB». B
COOTBETCTBHHM C JIOKYMEHTOM COCTaBHUTh IUJIaH IO OMNPEACICHUI0 OCTATOYHOIO
pecypca oOopynoBaHusi (Ha BBIOOp CTyJEHTa) MO OJHOMY W3 CIEIYIONIUX
MoKa3aTeseii:

1. IIo mMOBEpXHOCTHBIM HAPYIIEHUSM.



2. ITo pa3BUTHIO I3BEHHOW KOPPO3HUHU.

3. Ilo TpeumHOCTONKOCTH U 10 KPUTEPUIO «T€Ub MEPE] Pa3PYILICHUEM.
4. ITo KO3pUUTHUBHOU CHJIE.

5. Ilo cocTosTHUIO W30S,

Yka3zaHusl K BbINIOJTHEHUIO 32 IaHHUS.
1. Heobxogumo  mpeacTaBuTh  cxeMy  OOOpyJIOBaHUSL W OIHKCATh

TEXHOJIOTUYECKHM MPOIIECC, B KOTOPOM JIaHHOE 000PY/I0BaHUE yUaCTBYET.

2. Onucarh TpoOLIECC AMATHOCTUPOBAHMSI MO BHIOPAHHOMY TMapameTpy B
COOTBETCTBUM C HOPMATUBHBIMU JIOKYMEHTAMHU.

3. IlpuBect OCOOEHHOCTHM JAHHOTO METOJa JUArHOCTUPOBAHUA IS
BBIOPAaHHOTO 000PYAOBaHUS.

4. CnenaTbhb BBIBOJBI O COCTOSIHUM OOBEKTA.

S TEMBI JUCIUIIVIMHBI JJdd CAMOCTOATEJBHOI'O
N3YYEHUA

Cucrempl (HyHKIIMOHATBLHOTO JIMATHO3A;

CucreMnl TECTOBOTO JUArHO3a;

CpenctBa TMAarHOCTUKY ISl OLICHKHU COCTOSIHUS TPYOOIIPOBOIOB;
CpencTBa TMarHOCTUKU OCEBBIX KOMIIPECCOPOB;

A

CpeacTBa AMarHOCTUKU ra30TypOUMHHBIX YCTaHOBOK;

6. OcHOBHBIE XapaKTEePUCTUKHU CUTHAJIOB OBICTPOIPOTEKAOIINX
IIPOLIECCOB;

7. O6opynoBaHue IS ONpeeeHus 1e(PEKTOB MaTEPHAIIOB;

8. Meronpl onpeneneHus CleKTpaabHOTO COCTaBa CUTHAIIA,

9. Bo03MOXHBIE COCTOSIHUSI 00BEKTOB JUATHOCTUKHU,

10. I'myOuHa nmoucka HEMCIPABHOCTH;

11. TpeboBaHUsI K U3MEPEHHUIO aOCOTOTHON BUOpAITUY;

12. OcHOBHBIE HEUCIPABHOCTH HACOCHBIX arperaTos;

13. OcHOBHBIE HEUCIIPABHOCTH JIEKTPOIPUBOJIOB;

14. CraruoHapHble  CHUCTEMbl ~TEXHHYECKOM  JHUArHOCTUKM  HACOCHO-
KOMITPECCOPHOTO 000PYI10BaHUS;

15. IlopratBHBIE ~ CHUCTEMBI  TEXHUYECKOM  JHATHOCTHKMA  HACOCHO-
KOMITPECCOPHOTO 000PYI0BaHUS;

16. CucreMbl MOHUTOPHHTA TEXHUYECKOTO COCTOSIHMS TEXHOJIOTUYECKOTO
000pyI0BaHUSI HACOCHBIX U KOMITPECCOPHBIX CTAHIIUNA;

17. O6opynoBaHue Jjisi KOHTPOJIS TEXHHUYECKOTO COCTOSHHUS JIMHEHHOU
4acTH TPyOOIPOBO/IA;

18. Dkcnpecc METOABI OLIEHKH COCTOSIHUS 00BEKTa AUArHO3a;

19. [IpuunHbl BUOpAIMKU LIEHTPOOEKHBIX HACOCHBIX arperaTos;



20. JInarHocTrka MOpIIHEBBIX HACOCOB U KOMIIPECCOPOB.

Bonpocsl 1J1s1 CAMOKOHTPOJIS.

1. Yro mompa3dymeBaeTcs 1O MOHUTOPHHTOM  TEXHOJOTHYECKOTO
obopyaoBaHus?

2. Uro mompazymeBaeTcss IOJ] JHUAarHOCTHKOW  TEXHOJIOTHYECKOTO
obopyaoBaHus?

3. Yrto noHumaertcs noj TepMHUHOM « TexHuueckass AMarHOCTUKa» ?

4. Yro monuMmaercs mojJ TepMuHOM «Texnuueckoe cocrosaue (TC)

o0BeKTan?
5. Uro nonuMmaercs mox TEpMUHOM «TexHMYeCcKoe AMarHOCTUPOBAHHUE
(TI)»?

6. Uro aBnsercsa oobexkToM T/I (kouTposist TC)?

7. UYro nmonumaetcs nox trepmuHoM «Koutpons TC»?

8. Korga npoBoaHTCS TEXHUYECKOE TUAarHOCTUPOBAHUE U3IAECTUI?

9. llenb 1 3a7a4M TEXHUYECKOTO TUATHOCTUPOBAHMSL.

10. Yto TpelyeTcst mjisi OCYIIECTBICHUSI TEXHUYECKOTO JUAarHOCTHPOBAHUS
u3ienus?

11. Yto monmmaercs mnox tepmuHoM « IIpornosupoBanme TC»? Yto
aBisieTcs 1elbio nporao3uposanust TC oObekra?

12. Ha3zoBuTe BUILI TEXHUYECKOTO COCTOSHUS O0BHEKTA.

13. Yto sBnsieTcss KpUTEpUEM OTKa3a?

14.Yro mnoHMMaeTcss Ton  «AePEeKTOM», «OOHapykeHHueM jaedekTa
(HEeHCTIPaBHOCTH )» «TIIyOMHOM moucka nedexra (HeuCIpaBHOCTH)»?

15.Yto noHuMaercss TOJA  «JAUMArHOCTHYECKUM  (KOHTPOJHUPYEMBIM)
napaMmeTpom»? Buibl TuarHoCTUYECKUX (KOHTPOIUPYEMBIX ) TApaMETPOB.

16. Uto moHUMAaETCs MOJ «CHUCTEMON TEXHMYECKOTO JAUarHOCTHUPOBAHUS
(xouTposis TC)»? Buabl cucteM TEXHUUECKOTO JUArHOCTUPOBAHUSI.

17. Kakue  cucrembl  pa3id4yalOT B 3aBUCUMOCTM  OT  BHJA
nuarHoctupoBanusi? J1Jjig yero oHM HEOOXOIMMBI, YUeM OTJIMYAIOTCS IPYT OT Jipyra’?

18. Uto moHUMaeTcs MoJ «CPeICTBAMU TEXHUYECKOTO AUArHOCTUPOBAHUS» ?

19. Uto noHMMaeTcs MoJ| «aJIrOPUTMOM JUATHOCTUPOBAHUS (KOHTPOJIS )»?

20. Kakue BuABl aITOPUTMOB PEAIU3YET CHUCTEMA JIUArHOCTUPOBAHHUS B
poLecce ONpeieIeHUsl TEXHUYECKOTO0 COCTOSIHUS 00beKTa?

21. Yto moHMMAETCS IOJ «IHUAarHOCTHUECKOM MoIeabo»? OT 4ero 3aBUCUT
BBIOOD BUJA IMATHOCTUYECKON MOJIEIH IMarHOCTUPYEMOTO O0BEKTa?

22. Kakue pa3inyaroT JUarHOCTUYECKUE MOJICIIN?

23. Yto moHUMAETCS TI0JT «IMATHOCTUYECKUM obecrieueHnem» ?

24. K oCylIeCTBICHHIO KaKUX JABYX OCHOBHBIX ATAllOB CBOAMUTCS CYIIHOCTb
BCSIKOI'O KOHTPOJIs1?

25.Yro moHuMaercs mojJ «BUAOM Hepaspywaromero koHtposs (HK)»?



Kakwue paznuyarot Buasl HK?

26. Uto noHUMaeTcs MoJ1 «METOA0M Hepazpytatoero koutposs (HK)»?

27. Yro cocraBisieT puznyeckyro ocHoBy MeTooB HK?

28. 1o xakum npu3HaKkam kinaccupuuupyroT metosl HK?

29. Uto moHMMaeTcs MOJl «MEePBUYHBIM HH(POPMATUBHBIM MapaMETPOM»,
«TepBUYHON HHDOpMaILHEii»?

30. Uto moHuMaeTcs 1o «1e(peKTOCKOmue» ?

31. Maiite ompenenenue TepMmuHa «BuOpoakycTudeckass aHarHOCTHKA
(BA)».

32. B uem 3akntouaercs cymHocts BA[?

33. Yro sBaseTcs 00beKTaMu BUOPOAKYCTUYECKOTO TUAarHOCTUPOBAHUSA?

34. Ilo cnocoOy nonyyeHus: JMarHocTUYeCKor HHPOpMaALMK K KaKUM BUJIaM
JIMarHOCTUKHU OTHOCUTCS] BUOpAIlMOHHAS IMarHOCTUKA?

35. HazoBute ocHOBHbIE 3amgaun BAJ[ B mpouecce 3KCITyaTaluu
TEXHOJIOTUYECKUX MAITUH U 000pyJ0BaHUS.

36. Kakue noaxoasl MNPUMEHSIOTCS Mg peanuszanuu KoHtponss TC 1o
BUOPOAKYCTHUECKIM XapaKTePUCTUKAM?

37.Yro mnpencrtaBiasieT coOOM «TPEHIIOBas XapaKTEPUCTHKA», 4YTO OHA
MIO3BOJIIET OCYLIECTBUTH?

38.Uro sABISIETCS «MEXaHWYECKUMH HUCTOYHUKAMHU» BO3HUKHOBEHHMS
BUOpaIy B paboTaroNIMX pOTOPHBIX MamuHax? [laliTe onpeneneHue «poOTOpPHOM
MaluHb. [IpuBeauTe npuMepsl pOTOPHBIX MAIIIHH.

39. HazoBute npuurHbI BOSHUKHOBEHHUS BBIHYKIAOIINX CHII (MOMEHTOB).

40. Kakue  BBIHYXKJAOIIME CHJIbl  pa3iM¥yalOT MO  MHPUPOAE  HX
BO3HUKHOBEHUS?

a. OT 4Yero 3aBUCUT PE3yJbTaT B3aUMOJCHCTBUS BBIHYXKIAIOIINX CHUJ, a,
CJICJIOBATENILHO, U OTKJIMK MEXaHMYEeCKOM CUCTEMBI Ha NX BO3ACHCTBHE?

41. Ha yeM OCHOBaH NPUHIIMUII KJIACCU(PUKAIIUNA MEXaHUYECKUX CUCTEM?

42. Kakue paznuyaroT MEXaHUYECKHE CUCTEMBI?

43. Yto Ha3bIBAECTCS TMHEHHON MEXaHUUECKON CUCTEMON?

44. Ha Kakux 4YacTOTax BbI3bIBAET PEAKIMUIO JMHEHHOW CHUCTEMBbI
rapMOHHYECKOE BO3ACHCTBHUE C YACTOTAMU 1 U (7

45. Nanite ompeaenenne tepmuHam  «llapamerpuueckue  kosneOaHUs
(BuOpauus)», «[lapamerpuueckoe Bo30ykaeHue Konebanuii (BUOpamum)y».

46. K yemy npuBoAUT pa3BuUTHE JedeKTa B TapaMeTpUIeCcKoi cucteme?

47. Kakue 4acTOThl BO3HHKAIOT B CIIEKTPE MapaMETPUUECKON CHUCTEMBI MpU
U3MEHEHHUH TIepeaTOYHON (YHKIIMU TI0 JIIOOOMY CII0)KHOMY, HO MEPUOIUYECKOMY
3aKOHY C OCHOBHOM 4acTOTOM {QrapMOHHUYECKOE BXOJHOE BO3JIEUCTBUE C YACTOTOM
oi1?

48. Uto siBNsieTCS XapaKTEPHON OCOOEHHOCThIO HETUHEUHOU CUCTEMBI?



49. Ha30BUTE OCHOBHOE OTJIMYME HEIMHEHMHOW CHUCTEMBI OT JIMHEWHOH. Ha
KaKHX 4acTOTaX BO3HUKAIOT KOJeOaHUs B HEIMHEWHBIX MEXaHUYECKUX cUCTeMax?

50. Kak MOXHO MpeACTaBUTh MEPHUOJUIECKII BHOPOAKYCTUUECKHI cUrHa?

51. Kakum MoOxeT ObITb XapakTep B3aUMOJACHCTBUS BUOpPALIMOHHBIX
POLIECCOB (B TOM YMCIIE TIOJIE3HOTO CUTHAJa U TOMEXH)?

52. YTo npoucxoauT Ipyu MyJIbTUIUIMKATUBHOM B3aUMOJIECHCTBUM CUTHAJIOB?

53. Buabsl monynauuu BuOpocurHana. Kak M3MEHSETCS CHEKTp MpH
MOJyJIALIUY BUOpOCUTHAA?

54.1lpu kakuxX BHJAX HW3HAIIMBAaHUS HWMEET MECTO  MOAYJISALUS
BUOpocHurHana?

55.Yto sBnseTcs MNPUYMHON BO30YXKIEHUS KoJeOaHW Ha YacToTe
BpaleHus potopa (Baia)?

56. Kak MOXXHO OOHapyXWMTh IO CHEKTpYy BHOpalMM OTKJIOHEHUE OT
COOCHOCTH BaJIOB COEUHSAEMBIX arperatoB?

57. Kak MOHO OOHApy>KUTh MO CHEKTPY BUOpAIMK OCIIa0JIeHUE KPETLJICHUS
arperaToB K (GyHAaMEHTY?

58. Ha kakux 4acToTax mposBIISIETCS 3a30P B NOAIUIUITHUKE CKOJIbKEHUA?

59. Ha kakux dYacTtoTax HOpOSIBISAETCS pa3pyLICHHE MAcCIsSHOM IUIEHKU B
HNOJIIUITHUKE CKOJIbKEHUA?

60. Ha kakoil yactoTe nposiBIsIOTCA TypOyJICHTHBIC SIBJCHUS B JKUJIKOM WIIN
ra30BOM CMa304HOM CJIO€ MOAIIHUITHUKOB CKOJIbKCHHUS?

61. Uem mokeT ObITh BhI3BaHA B PEATbHON MaIIMHE BUOpAIUs C yIBOCHHON
4acTOTOH BpaleHus poropa 2 f,?

62. Kakoit Meron 00paboTku BuOpocurHama HambOosee 3(PGhEeKTHUBEH s
JUArHOCTUKH MOJIINITHUKOB KaueHUs?

63. Ecim B cnekTpe oruaromeid  BUOpPOCUTHAJIa  IPUCYTCTBYIOT
MHOTOYHCIICHHbIE BBICIIME TAPMOHHMKHU YACTOTHI BPAILIEHUS, TO Ha KAKOM KOJbIIE
HOJIIMITHUKA KaUE€HUsI UMEIOT MECTO AE(PEKThI?

64. Uto siBisieTcst MpU3HAKOM MOSIBICHUS J€(PEKTOB Ha BHYTPEHHEM KOJIbIIE
NOJIIMITHUKA KaUeHUs?

65.B d4em mposiBASETCS ~ YyCTAJIOCTHOE  M3HAIIMBAHUE  TPYLIUXCS
nosepxHocten? Urto  sABIAETCS  NPU3HAKOM  IOSBICHHMS  JAHHOIO  BHJA
V3HAIIUBaHUS?

66. B dyem nmposBiseTcs M3HAIIMBAHME TMIPU 3a€AaHUM  TPYIIHUXCH
nosepxHocrer? Uro  sABIAETCA  NPU3HAKOM  IOSIBJICHUS  JAHHOIO  BHJA
V3HAIIUBaHUS?

67. JlaliTe onpeaeieHue TEPMUHA «AKYCTHUECKAs SMUCCUS.

68. HazoBHTE BHIBI aKyCTUYECKON 3MHUCCHH.

69. Kakue tunsl Ae(eKTOB M0O3BOJSIET OOHAPYKUTh MPUMEHEHUE aKyCTHUKO-
AMUCCUOHHOTO (AD) Hepa3pyIIAIIEro KOHTPOJIs?



70. Bo3MOXXHOCTH IIM(PPOBBIX aKyCTUKO-IMHUCCHOHHBIX CHCTEM HOBOTO
MIOKOJICHHSI.

71. HazoBute npeumyiectBa AD KOHTPOJIS.

72. HazoBute obsactu npuMeHeHus Meroga AD KOHTpPOJIS.

73. Henocratku metoaa AD KOHTPOJIA.

74. CocTaB aKyCTUKO-OYMHUCCHOHHOW CUCTEMBI.

75. Jlaiite  ompeneneHue TEPMUHA «AKYCTUUECKUM Hepa3pylIaromui
KOHTPOJIbY.

76. UTo pasznuyaloT B 3aBUCUMOCTH OT TOCTAaBJICHHBIX IIeJieM W 3ajad,
penraemMbIX ¢ MOMOUIBIO aKyCTHYECKOI0 HEPa3pyIIAOIIEro KOHTPOIs?

77. Kakue Buapl mpeodpaszoBaresieid HCMoib3yoT npu akyctuueckom HK?

78. Ha kakue Tpynmbel MOAPA3ACIAKOTCA  METOIBl  aKyCTHUYECKOTO
HEpa3pyLIaoIEero KOHTPOJIs?

79.Ha xakue OOArpyNIbl  MOAPA3JCTSAIOTCS  AKTUBHBIE  METOJIbI
AKyCTHYECKOTO HEPA3PYILAOIIEr0 KOHTPOJIA?

80. JlaiiTe onpenesieHre TEpMUHA «AKYCTHUECKUNA METO]T TPOXOKICHUSD.

81. Ckonmpko Tpebyercs mpeobOpazoBareneid Uisl peanu3aii  JaHHBIX
METOJI0B KOHTPOJIS?

82. Kakme wmeroast akycruueckoro HK  orHOcsATCSI Kk  meromam
npoxoxaeHusA? B yem oHM 3aknroyarorcs?

83. JlaiiTe omnpeneneHUE TEPMUHA «AKYCTHYECKHMH METOJ OTPAKECHUS».
Cxkonbko TpeOyeTcsi mpeoOpaszoBaTelield i pealu3alid  JaHHBIX METOJIOB
KOHTpPOJIS?

84. Kakue metonbl akyctruueckoro HK oTHOcATCS K MeTOJlaM OTpa)KeHus?
B 4em onm 3akimrogarorcs?

85. Kakue meronbl akyctuueckoro HK oTHocsATCS kK KOMOMHMpPOBaHHBIM
MetomaM? B ueM oHU 3akimrodyarorcs’?

86. JlaiiTe omnpezaeneHne TepMUHAM «YTIpyrue (aKyCTUUECKHe) KOJIeOaHUsD)
u «Ynpyrue (aKyCTUYECKHUE) BOTHBIY.

87. Kakue BUIbI aKyCTHUECKOTO KOHTAKTa HCIOJB3YIOT ISl Tepeaayu
aAKyCTHYECKOU sHepruu oT padodueit moBepxHOCTH DAIl kK 00BEKTY KOHTPOJIS U
Ha000pOoT?

88.Uro BXOmAT B COCTaB  ammaparypel Ui  YJIbTPa3ByKOBOIO
HEpa3pyIlIaoero KOHTPOoJIsi?

89. Uto Ha3bIBaeTCs pa3BepTKOW WM ckaHOM? HazoBuTe BUABI pa3BEPTOK,
PUMEHSIEMBIX NpU yabTpa3BykoBoM HK?

90. Yto coboii mpencrapiser A-ckan? Koraa menecooOpa3Ho UCTIOIb30BaTh
pexuM A-ckaHa?

91. Kak MO>XHO TIOBBICUTH HHPOPMATHUBHOCTH yJIbTPa3ByKOBOTO KOHTPOJIS?

92. Yro coboii mpexacrasiser B-ckan? Uem ocHalleHbl YyJIbTPa3BYKOBBIE



ne(heKTOCKOIIbI, HHAUIMPYIONIUE PE3yJIbTaThl KOHTPOJIS B Bue B-ckana?

93. Jlns dYero NPUMEHSIIOT CTaHAapTHBIE 00pasnpl? Kakue paznuyaror
CTaHJapTHBIE 00pa3Ilbl?

94. HazoBuTe OCHOBHBIE HW3MEPSEMbIE XAPAKTEPUCTUKU BBISIBICHHOTO
nedexra.

95. HazoBuTe ycia0BHBIE pa3Mephl BBISIBICHHOTO Jie(hexTa.

96. Uro mnpuHMMArOT 3a KpalHHUE TOJIOKEHUS TpeoOpa3oBaTeis Mpu
U3MEPEHUN yCIOBHBIX padmepoB AH, AX, AL?

97. KakumM METOOM ONpEAeNAlOT YCIOBHBIE pa3Mepbl, a TaK XKe
AKBUBAJICHTHYIO TUTOMIAAb nedexra?

98. [laiite omnpenenmeHne TepMuHA «PaguanyoOHHBIA HEPA3PYIIAXOUIIUN
KOHTPOJIb.

99. Kakve OCHOBHBIE DJJEMEHThl BXOASAT B CHCTEMY TEXHHYECKOTO
JUArHOCTUPOBAHUS MPU UCTOJIb30BAHUHN METOIOB paauanronHoro HK?

100. Kakue wMertonbl paamanunonHoro HK paznuuaror mo xapakrtepy
B3aMMOJICUCTBUS (PU3MUECKHUX TMOJIEH ¢ KOHTPOJIUPYEMBIM OOBEKTOM?

101. Kakwme wmerompl pammannonHoro HK pasnuuaror 1mo nepBruYHOMY
UH(OPMATUBHOMY ITapaMeTpy?

102. Kakue wmetonbl paauanmonHoro HK pasnmuuaror mo crmocoOy
MOJTyYeHUsI IEPBUYHON MHDOpMaLIIK?

103. J[laiite  ompeneneHwe  TepMUHA  «paguorpadUyecKuii  METOA
(pamuorpadus)y.

104. Kakuve BuAbl HOHM3UPYIOIIUX  HU3IYYEHHM  HMCHONB3YIOT B
paaualMOHHOM Hepa3pyllarolleM KOHTpoie?

105. OO6nactp IIPUMEHEHUS paarorpapuueckoro KOHTPOJIS
(pentreHoBckoi  Aedexkrockonuu). s BBISBICHHUS KakuxX J1e(PEeKTOB OH
WCTIOJIb3YETCS?

106. Yto sBnsieTcs MCTOYHUKOM HMOHM3HUPYIOIIUX H3IYyYCHHH IIpU
paauorpapuyeckoM KOHTpoJIe?

107. Haznayenue HeraToCKoma mpu paguorpadhudeckoM KOHTPOJIE.

108. Ha3znauenue KOHTPOJIbHO-U3MEPUTEIIbHBIX YCTaHOBOK npu
paarorpa@uuecKoM KOHTPOJIE.

109. Ha3znauyeHue peHTreHOTpapuIeCKUX KpOyIepoB.

110. YcTpoiicTBO peHTreHorpaduuecKoro Kpoyiepa.

111. [Haitte onpenenenne tepmuna «Marautaeiii HK».

112. B kakux ciiydasix OpUMEHsSIOT MarHuTHbIN Bua HK?

113. Kakume wmetoasl MmarnutHoro HK paznuuaror 1o nepBUYHOMY
nH()OPMATUBHOMY MapaMeTpy?

114. Yrto nmoHMMaeTCs MO KOIPLUTUBHOU CHUIION?

115. Yto noHnmaeTrcs noa KO3PUUTUMETPUECH?



116. Kakue meroapt maruutHoro HK paznudaroT mo crnocoOy moiaydeHus
nepBUYHON nHPOpMaIun?

117. JlanTe onpenesieHUE TEPMUHA «MArHUTONOPOIIKOBBIM METO.

118. Jlaiite onpenenenure TepmMuHa «heppo30HI0BBIN METOI.

119. [aiite omnpeneneHue TEPMHUHA «MAarHUTHOE  MOJIE  PACCESIHUS
nedexTay.

120. [laiiTe onpenesieHNE TEPMUHA «MHIUKATOPHBIA PUCYHOKY.

121. Yrto sABNsieTCSs MArHUTHBIM MHIAUKATOPOM IPU MATHUTONOPOIIKOBOM
METO]I€ KOHTPOJIs?

122. OOBEKTHl MarHUTOMOPOIIKOBOrO MeToja KoHTpois. Kakue nedekts
NO3BOJISIET OOHAPYKUBATH TAHHBINA METOJI KOHTPOJIS?

123. Heo6xoaumMoe yclioBUE€ NPUMEHEHHS MarHUTOMOPOIIKOBOIO METO0a
KOHTPOJISI.

124. Ot xakux (aKTOpOB 3aBUCAT PE3yJbTaThl KOHTPOJS OOBEKTOB
MarHUTOIIOPOIIKOBBIM METOIOM KOHTPOJIA?

125. Kakag anmapaTypa MOXET ObITb HCIOJIb30BaHA B 3aBHCUMOCTH OT
Hesnel U 3a7a4 KOHTPOJISI, YCIOBUHM MPOBEACHUS paObOThl U APYTUX (PaKTOPOB MpHU
MarHUTOIOPOIIKOBOM METO/E KOHTPOJISI OOBEKTOB?

126. Kakue (QyHKIIMOHANBHBIE YCTpPOMCTBA MOTYT BXOAHWTH B COCTaB
MarHUTOMOPOIIKOBBIX J1€(PEKTOCKONOB B 3aBUCUMOCTH OT HUX Ha3HAYeHUs U
KOHCTPYKTUBHOI'O UCTIOJIHEHUS ?

127. Yo siByIsieTCS OCHOBOM MarHMTOMOPOIKOBOro Metoia HK?

128. Kak npoBoguTCs LUPKYJISIPHOE HAMAarHUYMBAHUE KOHTPOIUPYEMBIX
O0OBEKTOB MpPH MarHUTOMOPOIIKOBOM MeToje KOHTpois? Kakue aedextsl mpu
3TOM BBISIBIISIFOTCS?

129. Kak npoBoauTCS NPOAOJBHOE HAMAarHMYMBAHUE KOHTPOIUPYEMBIX
00BEKTOB MpPU MarHUTOMOPOIIKOBOM MeTone KoHTpois? Kakue aedektsl npu
3TOM BBISIBIISIOTCS?

130. Hua 4ero MPUMEHSIOT KOHTPOJIbHBIE 00pasIsl npu
MarHUTOIIOPOIIKOBOM METO/1€ KOHTPOJIA?

131. Jlaitte onpenenennie TepmuHa «Buxperokossiii HK».

132. JlauTe onpeneneHne TepMruHa « BUXPETOKOBBIE TOKI.

133. Yro npeacrasisieT coO00i BTOPUYHOE MarHUTHOE MOJIe?

134. Or 4ero 3aBUCUT  paclOpelesieHHE  BUXPEBBIX  TOKOB B
KOHTPOJUPYEMOM 00BEKTE?

135. Ilo xakuM OpU3HAKaM JE€Jal0T BBIBOJ O HAJIIMYMUA WU OTCYTCTBUU
ne(eKTOB B KOHTPOIUPYEMOM O0BEKTE?

136. Ot uero 3aBucut 3¢HeKTUBHOCTH BUXpeTokoBoro HK?

137. ®usnuecknii npuHoun Buxperokosoro HK. B dem cocrout
IPEUMYILECTBO BUXPETOKOBOI'O KOHTPOJIA?



138. Uto mpexacraBisieT co00i BUXPETOKOBBIN Mpeodpa3oBaTelib?

139. Tlo kakuMm  mpu3HAKaM  KJIACCU(UIUPYIOT  BHUXPETOKOBBIC
npeoOpazoBarenun?

140. Yrto npexncraBisger coOOW  MHapaMeTPUYECKHM  BHXPETOKOBBIM
npeoOpa3oBaTeb?

141. Yto mpencraBisier co0Ool TpaHCHOPMATOPHBIA BUXPETOKOBBIN
npeoOpa3zoBaTeib?

142. Yto mpencraBisger cobor auddepeHuaIbHblii  BUXPETOKOBBIM
npeoOpa3oBaTeb?

143. Yro IIPEACTABIIET co0oi HaKJIaJHOU BUXPETOKOBBIN
npeoOpa3zoBaTeb?

144. Yro  mpexacraBiasier  co0OH  IPOXOIHOM BUXPETOKOBBIN
npeoOpa3oBaTeib?

145. Yo MPEICTABIISIET coboii SKpaHHBIN BUXPETOKOBBIN
npeoOpazoBaTein?

146. UYto mpexacTaBisieT co00M BUXPETOKOBAsI MaTpHIia?

147. TlpenmyniecTBa MPUMEHEHUSI BUXPETOKOBBIX MATPULL IO CPABHEHUIO C

KallMJUIAPHBIM U MAaIrHUTOITIOPOIITKOBBIM METOJaMU HK.

148. YTO TEXHHYECKM IO3BOJISET IMPOU3BOAUTH HCIIOJIb3YyEMBI MacCHUB

KaTylICK B BUXPECTOKOBLIX ManI/IHaX?

6 ObPASOBATEJIBHBIE TEXHOJIOI'MHU

Ne | HaumeHoBaHue Buabl yueOHbIX
w/n paszena ARSI Oobpa3oBaTejibHbIE TEXHOJIOTUH
BBognas JEKIHS - Oecena C
Texus 1. HCIIOb30BAHNEM BUJIEOMATEPHAJIOB,
CIIalifIoB, OJIOK-CXeM, TaOJUI] U PHUCYHKOB,
KOMMEHTHUPYEMBIX JIEKTOPOM.
PabGota ¢ HOpPMaTUBHBIMH HCTOYHHKAMH,
pabota ¢ MarepuajaMM pPErMOHaJIbHOI'O
1. 3axaun, TpaKriueckas XapakTepa, 3amuTa pabot — cobeceoBaHue,
cHeTeMA I paora 1. pasBepHyTas 6ecezvla C MHCIIOJIb30BaHUEM
THHOBAS METOJa «MO3TOBOM  aTakm»  (MO3rOBOTO
HITypMa), HU3Y4YEHHE METOAMK IPOBEACHUS
1 zgfgﬁ 21:2:;171 pacyeToB, peleHNe TUIIOBBIX 3a1a4
MAFHOCTHKHL PabGota ¢ HOpPMaTHUBHBIMH HCTOYHHMKAMH,
2. MeTomsi pabora ¢ MarepuajaMud PETUOHAIBHOTO
muGpammonnoil | [pakTideckas XapakTepa, 3amuTa paboT — cobeceioBaHueE,
HATHOCTHKY paGora 2. pa3BepHyTas 6ece)}a C HCIOJb30BAaHUEM
METOAa «MO3rOBOM aTakw» (MO3roBOTO
HITypMa), M3Y4YCHHE METOIHMK MPOBEACHUS
pacyeToB, pellieHUe TUIIOBbIX 33734
KoHcynbTupoBaHue M MOMOIIb CTYACHTY B
CamocrosTenbHas  [BbIOOpE aHaAJTU3UPYEMOTo nporecca,
pabora U3ydeHHe HaTJISITHBIX MaTepHajoB,
U3yyeHHe CIIMCKA pPEKOMEH1yeMOM




JUTEepaTyphl, TOUCK HH(pOpPMAIMK B CETU
WNHTepHeT, mnpoBepka  IPOMEKYTOUHBIX
pe3ynbTaToB paboThI OCPEACTBOM
3JIEKTPOHHOMU MOYTHI, TECTUPOBAHKE

3. Ontuueckue
METO/BbI,
BU3yaJIbHBIN U
WU3MEPUTEINIbHBIN
KOHTpOJIb.

4. KanwuisipHbIi
KOHTPOJIb

Jlexnug 2.

Jlekimst — Oecema C  HCIOJIb30BAHHEM
BHJICOMATEPHAIIOB,  CJIAWJIOB, OJOK-CXEM,
TabNMUI] U PUCYHKOB, KOMMEHTHUPYEMBIX
JIEKTOPOM,  KOJUISKTHBHOE  OOCYXICHHE
BOIIPOCOB 10 MaTepHaTy JEKITUU

[TpakTrueckas
pabota 3.

PaGota ¢ HOpPMAaTHUBHBIMH HCTOYHHKAMH,
pabora ¢ MarepuasaMud PETHUOHAIBLHOTO
XapakTepa, 3amuTa padbot — codeceoBaHue,
pasBepHyTas Oeceja € HCIOJIB30BaHUEM
METOJa «MO3TOBOM  aTaku» (MO3TOBOTO
HITYypMa), HU3YYEHHE METOJUK MPOBEACHUS
pacyeToB, pellieHUe TUIIOBBIX 33134

IIpakTrueckas
pabora 4.

PaGorta ¢ HOpMAaTUBHBIMH HCTOYHUKAMH,
pabota ¢ MaTepuaramMH PETHOHAIBLHOTO
XapakTepa, 3amuTa pabot — cobeceoBaHue,
pa3BepHyTas Oecelna C HCHOJIb30BAHUEM
METOJla «MO3TOBOM aTaku» (MO3rOBOTrO
HITYypMa), HU3Y4YEHHE METOJUK MPOBEACHUS
pacueToB, pelIeHUe TUIOBbIX 3a/1a4

CaMocTosTeIbHAas
paborta

KoHcynpTHpOBaHHE M NOMOLIb CTYAEHTY B
BbIOOpE aHAJIU3UPYEMOT0 npoiiecca,
U3yyeHHe HarJIsIHBIX MaTepHajoB,
U3y4eHUe CIIMCKa peKoMeHayeMoi
JUTEpaTyphl, TMOUCK HH(OpMaIUK B CETH
WNHurepuer, nmnpoBepka  MPOMEXKYTOUHBIX
pe3yJbTaToB paboThI HOCPEJICTBOM
AJIEKTPOHHOM MOYTHI, TECTUPOBAHUE

5. Teuenckanue.
6. PamuanimoHHbIN
KOHTPOJIb

Jlexknus 3.

Jlekius — Oeceqa € MCIOJIB30BaHHEM
BUJICOMATEpHANIOB, CJIalJ0B, OJOK-CXeM,
TaOJMUIl M PUCYHKOB, KOMMEHTHUPYEMbIX
JIEKTOPOM,  KOJUIEKTMBHOE  0OCYyXJIeHue
BOIIPOCOB I10 MaTepUaly JIEKIUH

[IpakTnueckas
pabora 5.

Paborta ¢ HOpMAaTHBHBIMH HCTOYHHUKAMH,
pabota ¢ MarepuajaMM pPErHOHAJIBLHOI'O
Xapakrtepa, 3aimura padboT — cobece10BaHue,
pasBepHyTass Oecega C HCIOJIb30BaHHEM
METO/la «MO3TOBOM aTakm» (MO3TOBOTO
HITypMa), HU3Y4YEHHE METOAMK MPOBEACHUS
paCUETOB, PEIICHUE TUIIOBBIX 3a1a4

[IpakTuueckas
pabora 6.

PabGota ¢ HOpPMaTUBHBIMH HCTOYHHKAMH,
pabora ¢ MarepuajaMd PETHOHAIHLHOTO
xapakrtepa, 3ammura paboT — codece10BaHue,
pa3BepHyTass Oeceja € WCIOJNB30BaHUEM
METOJla «MO3TOBOM aTaku» (MO3TOBOTO
MTypMa), HU3yYCHHE METOJHMK TIPOBEICHUS
pacueToB, pelIeHHe TUMOBBIX 3a/1a4

CaMocTosTelIbHas
paborta

KoHcynbTupoBaHHe M MOMOIIb CTYACHTY B
BEIOOpE aHaJIU3UPyEMOTro npoiiecca,
U3yUYeHHE HATJISTHBIX MaTepHaJoB,




U3y4EHUE CIIMCKA pexoMeHayeMoi
JUTEepaTyphl, MOUCK HMH(OpPMALMM B CETH
WHTepHer, mpoBepka  MIPOMEXYTOUHBIX
pe3yabTaTOB paboThI MIOCPEJICTBOM
AIIEKTPOHHOMN MIOYTBHI, TECTUPOBAHUE,
MOATOTOBKAa K IMPOMEKYTOUYHON aTTECTALNH,
U3y4EHHE TJIoccapus

7. MarHuTHBIN
HEpa3pyILIAKINNA
KOHTPOJIb.

8. BuxperokoBbIi,
BJIEKTPUYECKUMN 1
TEIJIOBOI BUJI
KOHTPOJIA

Jlexnus 4.

Jlekimss — Oecega ¢  HMCIIOJIL30BaHUEM
BUJICOMATEPHAIIOB, CJIAWIOB, OJOK-CXeM,
Ta0NMMI] W PHUCYHKOB, KOMMEHTHPYEMBIX
JEKTOPOM,  KOJUIGKTHBHOE  OOCYyXIeHUE
BOIIPOCOB 10 MaTepHAITY JCKITUU

[IpakTrueckas
pabora 7.

PaGorta ¢ HOpMATUBHBIMM HCTOYHUKAMH,
pabota ¢ MaTepuasaMH PETHOHAIBHOTO
XapakTepa, 3amuTa pabot — codbeceioBaHue,
pa3BepHyTass Oecerna C HCHOJIb30BAHUEM
METOJla «MO3TOBOM aTaku» (MO3rOBOTO
HITypMa), HU3Y4YeHHE METOIUK MPOBEACHUS
pacueToB, pelIeHHEe TUIIOBBIX 3a/1a4

[IpakTrueckas
pabora 8.

Pabota ¢ HOpPMAaTUBHBIMH HMCTOYHHKAMH,
pabora ¢ MarepuajaMud PETHUOHAIBLHOTO
XapakTepa, 3amuTa padbot — codeceoBaHKe,
pasBepHyTas Oecega € HCIOJIB30BaHUEM
METOJa «MO3rOBOM  aTaku» (MO3rOBOTO
HITYypMa), HU3YYEHHE METOJUK MPOBEACHUS
pacyeToB, pellieHUe TUIIOBBIX 33124

CamocTosaTenbHas
paborta

KoHcynbTupoBanue M momoluls CTYAEHTY B
BBIOOpE aHATU3UPYEMOTO nporecca,
U3y4eHUE HaTJISTHBIX MaTepUasos,
U3y4eHUe CIIHCKa PEKOMEHTyeMOM
JUTEpaTyphl, MOUCK HH(OpPMALMM B CETU
WuTepHer, TmpoBepKka  MPOMEKYTOUHBIX
pe3ynbTaToB paboThl OCPEACTBOM
9IEKTPOHHOU MOYTHI, TECTUPOBAHHE

9.

VY apTpa3sByKoBOU
HEpa3pyILIAIINNA
KOHTPOJIb.

10. AkycTuko —
SMUCCHOHHBIN
METOJ

Jlexuus 5.

Jlekimst — Oecema C  HCMOJIB30BAHHEM
BUJICOMATEpPHANIOB, CJIAaWI0B, OJOK-cXeM,
Ta0NMWI] U PHUCYHKOB, KOMMEHTHUPYEMBIX
JEKTOPOM,  KOJUIGKTHMBHOE  0OCYyXIeHue
BOITPOCOB 10 MaTEPHATY JICKIIUU

[IpakTrueckas
pabora 9.

PaGora ¢ HOpMATHBHBIMH HUCTOYHHKAMH,
pabora ¢ MarepuajaMHd PETHOHAIHLHOTO
xapakrtepa, 3almura paboT — codece1oBaHue,
pa3BepHyTas OeceJa € HCIOJNB30BaHUEM
METOJla «MO3TOBOM aTaku» (MO3TOBOTO
mMTypMa), HU3yYCHHE METOJHMK TIPOBEICHUS
pacueToB, pEIICHHE TUMOBBIX 3a/1a4

[IpakTrueckas
pabora 10.

Paborta ¢ HOpMAaTHBHBIMH HCTOYHHUKAMH,
pabota ¢ MarepuaJaMH pPErHOHAIBLHOIO
Xapakrtepa, 3almura padoT — codece10BaHue,
pasBepHyTass Oecega C HCIOJIb30BaHHEM
METoJa «MO3TOBOM aTakm» (MO3TOBOTO
HITypMa), HU3Y4YEHHE METOAMK MPOBEACHUS
pacCyETOB, PEIICHUE TUIOBBIX 3a1a4




CamMocTosTenbpHas
pabota

KoHcynbTupoBaHue U MoMmollb CTYACHTY B
BbIOOpE aHAIU3UPYEMOTO nporecca,
U3y4yeHue HaIJISITHBIX MaTepHuaos,
U3y4eHUe CIIHMCKa peKOMEHTyeMOi
JTUTEepaTyphl, TOUCK HH(pOpPMAIMK B CETU
WUuTtepHer, mpoBepka  MPOMEKYTOUHBIX
pE3yJIbTaTOB paboThI IOCPEACTBOM
3JIEKTPOHHOU MOYTHI, TECTUPOBAHHE

Jleknus 6.

Jlekimst — Oecema C  HCIOJIb30BAHHEM
BHUJICOMATEPHAIIOB,  CJIAWJIOB, OJOK-CXEM,
TabMUI] U PUCYHKOB, KOMMEHTHUPYEMBIX
JIEKTOPOM,  KOJUISKTHBHOE  OOCYXICHHUE
BOIIPOCOB 10 MaTepHaTy JIEKITUH

[TpakTrueckas
paborta 11.

Pabota ¢ HOPMATHBHBIMH HCTOYHHKAMH,
pabora ¢ MarepualaMd PErHOHAIBHOTO
XapakTepa, 3ammra paboT — cobece0BaHume,
pasBepHyTass Oecelma C HCHOJIb30BAaHHEM
METOa «MO3TOBOWM  aTakm» (MO3TOBOTO
HITYypMa), HU3YYEHHE METOIUK MPOBEACHUS
pacyeToB, pellieHUE TUIOBBIX 33124

IIpakTrueckas
pabora 12.

PaGora ¢ HOpMATHBHBIMH HCTOYHUKAMH,
pabota ¢ MaTepuasaMH PETHOHAIBLHOTO
XapakTepa, 3amuTa pabot — cobeceoBaHue,
pa3BepHyTas Oecelna C HCHOJIb30BAaHUEM
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CamocTosaTenbHas
paborta

KoHcynbTpOBaHME W MOMOIIb CTYAECHTAM,
M3y4YCHHE HATJISIHBIX MaTepHUaJIOB,
U3y4yeHue CITMCKA PEKOMEHTyEeMOi
JUTEPATYphl, MOUCK HHPOPMAIMH B CETH
WNHTepHeT, mnpoBepka  IPOMEKYTOUHBIX
pe3yJIbTaTOB paboTsl MOCPEACTBOM
3JIEKTPOHHOW MOYTHI, KOHCYJBTUPOBAHUE IO
IIPOUJICHHOMY Marepuary c
npernojaBaresieM, NoAroToBKa K

HTOTOBOM aTTCCTAIlNH

7 OUEHOYHBIE CPEJICTBA (MATEPHUAJIBI) JJISI TEKYIIEIO
KOHTPOJISI YCIEBAEMOCTH, IPOMEKYTOUYHOI ATTECTALIUU
OBYYAIOIIUXCS MO JUCHUILINHE

I[J'ISI TCKYHUICIO KOHTPOJII MOTYT HNPUMCHATHLCA TCCTbI, COOTBCTCTBYIOUIUC

COACPIKAHNIO TCM pas3acjioB WM AOKJIaJbl IPCE3CHTAIMU 110 HWHIAWBUIAYAJIbHBIM

3aJaHUsAM.

IIpumep TecTa 1 TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH CTYIeHTa

1. IlepBuyHasi AMATHOCTHKA 00BbEKTA MPOBOJAUTCS He MO3/IHEe, YeM:




a) yepe3 2 roja rnocjie BBoa 00bEKTa B IKCILTyaTaIIHIO;
0) uepe3 3 roja moce BBoIa 00bEKTa B IKCILTYaTaIHIO;
B) uepe3 4 roja mociie BBoJia 00bEKTa B KCILUTyaTaIlnIo;
r) uepe3 6 JeT mocie BBOJa 00bEKTa B IKCILTyaTaIUIO.

2. lepekTOM HA3BIBACTCH:

a) MOBPEXKACHUE TPYOOIPOBO/Ia, BEISIBICHHOE MTPHU BU3yaJIbHOM OCMOTPE;

0) KaxJIoe OTIEIbHOE HECOOTBETCTBHE MPOAYKIMH YCTAHOBJIEHHBIM
TpeOOBAHUSIM;

B) MOBpEXIEHUE TPyOOIIPOBO/A, BBISIBIEHHOE C IIOMOIBIO TPUOOPA;

I') OTKJIOHEHHE T0JIOKEHUSI TPYOOIPOBOa OT MPOEKTHOTO MOJIOKEHHUSL.

3. PacciioenneM Ha3bIBaeTCs:

a) JIOKaJIbHOE YMEHBIICHHE IPOXOJHOTO0 CEUeHUs TPyObl B pe3yjbTare
MEXaHUYECKOTO BO3JECHCTBUSA, IpPU KOTOPOM HE NPOUCXOIUT U3JIOMa OCHU
He(TepoBOIa;

0) nedekT reoMeTpuu, Ipu KOTOPOM CEYCHHE TPYyObl MMEET OTKJIOHEHHE OT
KpPYTJOCTH, a HauOOJIbIIMKA W HAaMMEHBIIWKA JUaMETpbl HAaXOIATCS BO B3aWMHO
NEPHEHANKYJIIPHBIX HAIIPaBJICHUSX;

B) YepeayIOUIUECs] MONEePEeYHbI€ BBIMYKIOCTH U BOTHYTOCTH CTEHKHU TpPYOBI,
IPUBOJSIIKE K U3JIOMY OCH U YMEHBUIEHUIO MPOXOAHOr0 CeUeHus: He(pTenpoBoaa;

I') HECIJIOIIHOCTh METala CTEHKH TPYOBbI.

4. B no10cTH MarucTpajbHbIX He)TENPOBOAOB MOT'YT 00Pa30BbLIBATHCS U
HAKAIIUBATHCS:
a) napauHO-CMOJIUCTBIE OTJIOKEHHSI, CKOIUIEHHUS BOJBI U Ta3a, IEKTPOAbl U
JIPYrUe NOCTOPOHHUE MTPEAMETHI;
0) OTJI0’KEHUS TJIUHBI, TPYHT, IECOK, KAMHU;
B) OTJIOKEHHUSI P>KaBUUHBI;
) He()TAHBIE CTYCTKH.

5. UHTEHCHMBHOCTH 00pa30BaHNsl NAPA(PUHO-CMOJIMCTHIX OTJI0KEHUI
3aBUCHT OT:

a) BpEMEHU rojia;

0) B IETHUM TIEPHOJI IKCILTyaTallud MHTEHCUBHOCTh 00pa30BaHUS OTIOKECHUI
yYBEIUYHUBACTCS;

B) (UBMKO-XMMHYECKMX CBOWCTB He(PTH, TEeMIEparypbl IOTOKa U
THIPOIMHAMHYECKUX YCIOBHM MEepEeKauKu;

') HE 3aBUCUT HU OT YErO.

6. CroruieHusi BOAbI 00pa3ylOTCsl IPH CKOPOCTSIX MOTOKA He(PTH HUKE
KPUTHYeCKOH (BHIHOCHOM):

a) 0,8 —1,0 m/c;

0) 2,0 M/c;

B) 3,0 M/c;

r) 4,0 m/c.



7. IVl KOHTPOJISA NMPOXO0KACHUS OYUCTHBIX YCTPOUCTB MO TPYOONPOBOAY
OYHCTHBIE YCTPONCTBA OCHAIAKOTCH:

a) mepeIaTuuKaMu, CUTHAJIBI OT KOTOPBIX YJIABJIUBAIOTCS JIOKATOPAMU;

0) meTKamu;

B) MaH)XETaMU;

') CUTHaJIbHBIM (PJIa’KKOM.

8. IIpoxoaHoe cedyeHue TPYOONMpoBOAa JIA TMPOIMYCKA OYMCTHBIX
YCTPO#CTB € MOJUYPETAHOBBIMH YIUIOTHUTEIbHBIMHU (YHCTSAIIMMH) THCKAMHU
AOJIKHO OBITH HE MeHee:

a) 55 % or BHemHero AuameTpa TPyObl Ha JUIMHE ydacTka HedTermpoBo/a,
MOJITICKAIIETO OYUCTKE;

0) 65 % ot BHemHero auameTpa TpyObl Ha JUIMHE y4yacTka HedTermpoBo/a,
MOJITIKAIIETO OYUCTKE;

B) 85 % oT BHemHero auamerpa TpyObl Ha JJIMHE y4yacTka HedTempoBoia,
TIOJITICKAIIETO OYUCTKE;

r) 95 % or BHemHero aAuamerpa TpyObl Ha JUIMHE ydacTka HedTempoBoja,
MOJIJIEKAIIETO OYHCTKE.

9. CKOJIbKO YHUCTHIIMX JUCKOB HMEIOT OYMCTHBIE ycTpoiicTBa Tuna CKP
-1:

a) MATh;

0) ueThIpe;

B) TpH;

I) JIBa.

10. U3H0C Benymux JUCKOB He J10JKeH ObITh 0oJiee:
a) 20 % OT ux Hapy’>KHOrO IHUAMETPA;

0) 15 % OT uX HapyHOTO TUAMETPA;

B) 10 % oT uX Hapy>XKHOTO AUAMETPA;

r) 5 % OT UX HapYKHOTO AUAMETpa.

11. CxkopocTh JABMKEHHMSI OYHMCTHOIO YCTpoilicTBa B HedTenpoBoae
A0JIKHA OBITH He 0oJiee:

a) 10 M/c;

0) 8 M/c;

B) 5 M/c;

r) 15 m/c.

12. BHeouepenHass ouncTka HedTenpoBoaa NPOU3BOAUTCH  IPH
CHMKEHHUH NMPONMYCKHON CIOCOOHOCTH HeTenpoBoaa B MPOMEKYTKAX MEKIY
NEePUOAUYECKUMH OYUCTKAMM:

a)Ha 5 %;

0) Ha 3 %;

B) Ha 10 %);



r) Ha 8 %.

13. OnTuMaibHOEe PacCTOsIHHE MeXKAY KaMepaMu IIyCKa M NpHeMa Ha
He(TenpoBoae COCTABJIACT:

a) 250-300 xm;

0) 200-250 kmM;

B) 150-200 xwm;

r) 120-150 xm.

14. IIpopuiaemep «Kanunep» npeaHasHAYeH 1JIs:

a) KOHTPOJIS KaueCTBa CBAPHBIX CTHIKOB;

0) mepBUYHOM OYMCTKU HE(PTETPOBOIA;

B) OMpeJeIeHNs] BMATHH, TO(p, OBAIBHOCTEH;

I') OIpENIeTICHUS CTENIEHHU 3arpsiI3HeHUS] BHYTPEHHEH TOBEPXHOCTH TPYOBI.

15. AKYCTHKO-ODMUCCHOHHBIH KOHTPOJIb POBOAUTCS JIJISL:

a) BBISIBIICHUS Pa3BUBAIONIUXCS €(DEKTOB CBAPHBIX COCIMHEHUN U OCHOBHOTO
MeTajlla CTEHKH M THUILA pe3EpByapa;

0) ompejienieHus KOPPO3UU, PACCIOCHUM, PUCOK, BKIIOUCHUI;

B) KOHTPOJISl KaU€CTBA CBAPHBIX CTHIKOB;

I') BBISIBJICHUS TPELIMH B METAJJIE pe3epByapa.

16. BuOpococTosinne MarucTpajibHOro HACOCHOI0 arperara oleHuBaeTCsl
OIIEHKO# «yI0BJIETBOPUTEILHO» MPHU BeJUYHHE CPeIHero KBAJAPAaTHYHOIO
3HAYEeHUsSI BUOPOCKOPOCTH:

a) 4,5 17,1 mm/c;

0) mo 4,5 mm/c;

B) 7,1 — 11,2 mm/c;

r) cBbimie 11,2 mm/c.

17. KoodppuuueHT TeXHHYECKOro cocrossHuss mo MomHoctu ['TIA
U3MEHsIeTCs B mpeaeJiax:

a)0-1,0;

0)0,5-1,2;
B) 0,5-0,8;
r) 0,2-09.

18. Ouepeanasi TMArHOCTHKA 00BEKTA NMPOBOAMTCH € MEPHOJANYHOCTHIO
He 0oJiee:

a) 20 ner;

0) 15 ner;

B) 10 ner;

r) 8 JerT.

19. DjeKTpr4YeCKUM Hepa3pyLIalouIuM KOHTPOJIEM HA3bIBACTCSH:
a) BHUJ HEpa3pyLIAIOIIETO KOHTPOJIS, OCHOBAHHBIM Ha PETUCTPALNHU



U3MEHEHUI  IapamMeTpoB  JJIEKTPOMAarHUTHBIX  BOJH  PaJHOUana3oHa,
B3aMMOJCHCTBYIOLIUX C KOHTPOJIUPYEMBIM O0BEKTOM;

©0) BUI Hepa3pyLIAIOUIETO KOHTPOJISA, OCHOBAaHHBIA Ha  aHalU3e
B3aMMOJIEHCTBHSI MAarHUTHOI'O IOJISI C KOHTPOJIIUPYEMBIM O0OBEKTOM;

B) BHJ  HEpa3pylIAIOIIEr0  KOHTPOJs, OCHOBaHHBIM Ha  aHalIM3e
B3aUMOJICUCTBUS DJIEKTPOMAarHUTHOTO IOJS BUXPETOKOBOIO IMpeoOpa3oBarens ¢
AJIEKTPOMATHUTHBIM TOJEM BHUXPEBBIX TOKOB, HABOJMMBIX B KOHTPOJUPYEMOM
00BEKTE;

I) BHUJ HEpa3pylIAOIIero KOHTPOJIS, OCHOBAHHBIA Ha perucTpaluuu
apaMeTPOB 3JNEKTPUUYECKOTO MO, B3aUMOJEHCTBYIOIIETO C KOHTPOJIMPYEMBIM
OOBEKTOM WM BO3HHUKAIOLIETO B KOHTPOJIUPYEMOM OOBEKTE B pe3ysbTare
BHEIIIHETO BO3/IEHCTBUS.

20. D PpexTUBHBII TUAMETP — ITO:

a) BHYTPEHHHH JuaMeTp MPOCTOrO0 OJHOHUTOYHOTO HePTEMpoBOIa,
PaBHOIIEHHOTO  (PKBHBAJICHTHOTO) TI0  THUIPABIMYECKOM  XapaKTEPUCTHUKE
paccMaTpuBaEMOMY CIIO)KHOMY HE(TEIPOBOY C OTIOKEHHUSIMH,

0) BHYTPEHHHUM JUaMETp MHOTOHMTOYHOIO He(TEmpoBO/a, PaBHOLEHHOTO
(KBHBAJIEHTHOIO) MO THUJPABIMYECKOM XapaKTEPUCTUKE PaCCMATPUBAEMOMY
CJI0’)KHOMY He(TenpoBOaAY 0€3 OTI0KEHUH;

B) Takoe€ 3HAUYEHHE BHYTPEHHEro JuaMerpa HepTenpoBoia, KOTOpOe
COOTBETCTBYET (DAKTUYCCKUM TOTEPSIM HAIOpa M YYUTHIBACT BIUSHHS Pa3IMYHBIX
OTJIOXKEHHUI Ha €ro THIPaBINYECKYI0 XapaKTepUCTHUKY;

r) BHYTPEHHHH JuaMeTp MPOCTOro OJHOHUTOYHOrOo HedTenpoBoaa,
PaBHOIIEHHOTO  (PKBUBAJIEHTHOTO) MO  TUIPABIMYECKOM  XapaKTEPUCTHUKE
paccMaTpruBaeMOMy MPOCTOMY He(TENPoBOaAY O€3 OTIOKECHHI.

IIpomeXyTOYHBIA KOHTPOJIb 3HAHUN CTYI€HTOB: OCHOBHbIC TEPMHHbI U
omnpeaeeHus (riaoccapuii)

ABTOMATH3MPOBAHHAA CHCTEMA JAHATHOCTHPOBAHUA (KOHTPOJSI) —
CUCTEMa JMArHOCTUPOBaHMS  (KOHTpousisi), oOecreuyuBaromias MpPOBEICHUE
JUArHOCTUPOBaHUsl (KOHTPOJSI) C MPUMEHEHHEM CpEACTB aBTOMATU3ALMM U
y4aCTHUEM YEIOBEKA.

ABTOMaTHYECKAas CHCTEMA NHATHOCTUPOBAHUA (KOHTPOJISI) — cUCTEMA
JIMarHOCTUPOBAHUS (KOHTpOJIA), oOecrieunBaroIas IIPOBEJICHUE
JMArHOCTUPOBaHUS (KOHTPOJIs) 0€3 yJacTHs 4eIoBeKa.

AKYCTHYECKMH HepPa3pyMIAKIIUi KOHTPOJb — KOHTPOJIb, OCHOBAaHHBIN Ha
NPUMEHEHUU YNPYTUX KOJIEOAHM, BO30YKAAEMbIX WM BO3HUKAIOIINX B OOBEKTE
KOHTpPOJs. MeToapl, MpUOOPEl U YCTPOMCTBA aKyCTHYECKOTO HEpa3pyLIArOLIEro
KOHTpPOJISl, HCIOJNb3YIOLME YIbTPAa3BYKOBOM JMana3oH 4YacToT, JIOMYCKaeTcs
Ha3bIBATh YJIbTPA3BYKOBBIMHU.

OOBEKTOM KOHTpPOJII MOTYT OBITh MaTepuaibl, Moiay(padpuKkaTsl U TOTOBBIE
uznienus. Meroabpl aKyCTHYECKOTO KOHTPOJISI OCHOBAaHbl Ha CBOMCTBE YNPYTHX
BOJIH CO3JaBaTb TECHbIE CBA3M C HEKOTOPBIMU CBOMCTBAMU MaTEpHUATIOB



(aHM30TpOIUEH, IMJIOTHOCTBIO, YHOpPYrocThlo M J1p.) Ilockoibky akycTtuueckue
CBOMCTBAa TBEPABIX BELIECTB M BO3JyXa 3HAYMUTEIBHO PA3HATCSA, CTAHOBUTCS
BO3MOYXHBIM BBISIBJIEHHE C MOMOUIBIO aKyCTHYECKMX METOJOB HEpa3pyLIArOLIEro
KOHTPOJIA Majeumux nedeKToB, OMpeleieHre KauyecTBa NUTU(POBKUA M TOJLIUHBI
ITOBEPXHOCTEM.

Cdepa mpumMeHeHHs aKyCTHUYECKMX METOJOB JOBOJIbHO MIHMpoka. Wnero,
CBA3aHHYIO C PETUCTPALMEl U aHAJM30M [apaMEeTPOB YIPYTUX BOJIH UCIOJIb3YIOT
yIIbTPa3BYKOBbIE Ne(EKTOCKOMNbI. X mpruMeHEeHnEe UMEET IIUPOKYI0 00JIacTh: BCE,
IPOBOJSILIME aKyCTUYECKHE BOJHBI MaTepuaiibl. MeTolbl KOHTpOJIA AENATCS Ha
AKTHBHBIE M IIACCUBHBIC, B 3aBHUCHUMOCTH OT XapakTepa B3auUMOJEHUCTBUS C
KOHTPOJIUPYEMBIM OOBEKTOM. B mepBoM citydae HCCIEIyrOTCS BOJIHBI, KOTOPbIE
BO3HUKAIOT B CaMOM OOBEKTe, B O3TOM Cjlyyae MO IIymMaM paboTarolero
YCTPOMCTBA MOXHO CKa3aTb O €ro MCIPABHOCTH, HEHUCIIPABHOCTU U JAXKeE
ONPENEIUTh XapaKTep HEUCHpaBHOCTH. K aKkTUBHBIM METOJAaM OTHOCSTCS
croco0bl, 0a3upyOIIHEcs] HA U3MEPEHUM WHTEHCHUBHOCTH MPOIYCKAEMOI0 WU
OTpakaeMoro 00bEKTOM aKyCTHYECKOTO CUTHAJIA.

AKycTHYeCKHEe METOAbl HEpa3pyILIAIIEro KOHTPOJIA HCIOJNb3YITCA IS
OOHapy>XeHHsI KaK BHYTPEHHUX, TaK U IMOBEPXHOCTHBIX AE(PEKTOB (HapyLIECHUM
CIUIOLIHOCTH, HEOJHOPOAHOCTU CTPYKTYpbI, MEXKPUCTAILIATHOM KOPPO3UH,
ne(EeKTOB CKJIEHKH, MaWKu, CBapKM W T.M.). DTOT METOJ JlaeT BO3MO>KHOCTH
U3MEPATh M'€OMETPUUYECKHE MapaMeTphbl, KOrja AOCTYN K M3ACNIUI0 3aTPYyJHEH, a
TaKk)Ke (PU3MKO-MEXaHWYECKHE CBOICTBA METAJUIOB M W3JAENUN M3 HUX 0e3 HX
paspymieHus. Meroasl 3BYKOBOIO Juamna3oHa (MMIIEJAHCHBIM, CBOOOAHBIX
KosiebaHUl W [1p.) METOAbl YJIbTPa3ByKOBOIO JHana3oHa (3XO-UMILYJIbCHBIH,
PE30HAHCHBIN, TEHEBOW, YMUCCUOHHBIN, BEJIOCUMETPUUCCKUN).

AJITOPUTM  JAUMATHOCTHPOBAHMA  (KOHTPOJSI)) —  COBOKYIIHOCTB
NPEANUCAHAN, ONPENEIAIOMNX OCIEA0BATEIbHOCTD JEUCTBUN IIPU IIPOBEACHUU
JUAarHOCTUPOBAHUS (KOHTPOJIS).

be3oTka3HocTh —  CBOHCTBO  OOBEKTAa  HEMPEPHIBHO  COXPAHATH
paboTOCIOCOOHOE COCTOSIHUE B TEUEHHUE HEKOTOPOTO BPEMEHHU WM HEKOTOPOM
HapaOOTKHU.

BuOpoanarsocTuyeckuii MeTo KOHTPOJIS — METoA, Oasupyrolmuiicsa Ha
aHanu3e BUOpalMu, KOTOpash BO3HHMKAaeT Npu padore obopynoBanud. [lockonbky
aobast BUOpalusi — 3TO KoyieOaHUsA, OHAa MPEJCTaBiIsieT COOOH COBOKYMHOCTBH
Pa3IMYHBIX YaCTOT, KOTOPbIE MOXHO M3YUHTbh, Y3HaTh UX aMIUIMTYIbl U IO 3TUM
[OKa3aTeNsIM  ONpEAEIUTb, B KAaKOM COCTOSHUM HaxoOJIUTCS 000pyJOBaHHUE.
KoneuHo, Bcro 3Ty uH(popManuo coOUparoT C MOMOIIBI0 BBICOKOYYBCTBUTEIBHON
anmaparypel. OTO OAMH M3 CaMbIX COBPEMEHHBIX METOAOB HEPa3pyLIAIOLIETO
KOHTposis. OH JaeT BO3MOXHOCTb CJEIUTh 32 COCTOSHHEM OOOpYIOBaHUS, HE
OCTaHaBIMBas pabOTy U HE MpephIBasi MPOU3BOACTBEHHBIH Mpoliecce.

BuOpoanarnoctuueckuid  METOJ HCMOJNB3YIOT MpPH  KOHTpojie paboThl
o00OpyOBaHUsl, HMEIOIIEr0 B  KOHCTPYKUMHM  MOJUIMIHUKH  KayeHUs,
rUApoo0OPYI0BAHUE, KOJIECHO-PEAYKTOPHbIE OJ0KM. C MOMOIIBIO 3TOr0 METO/a
PEryJsipHO MPOU3BOIAT AUATHOCTUKY LUIMHAPOB HU3KOTO AABJICHHS, MapOBBIX
TypOUH, «KKpYUYEHUs» pyureneil pyH1aMeHTOB TypOUH, CTATOPHBIX CUCTEM U T.JI.



OTOT METOJT AUATHOCTUKH TO3BOJIAECT MPOBOJIUTH BUOPAIMOHHBIM KOHTPOJIb
¥ MOHHUTOPHHT BpaIaONIIETocs 00OPYIOBaHUS, OCYIIECTBISATH TECTOBYIO
JUATHOCTUKY W TIICHTPOBKY MallWH, OaJaHCUPOBKY MalllMH Ha MECTe
AKCIUTyaTallui, JUArHOCTHKY MEXaHWYECKUX Iepeniad, JJICKTPUUYECKUX MAIlIWH,
BBISIBIISATh  ICPEKTHI TMOIIMITHUKOB CKOJIBKCHHUSI W Ka4deHUs, PEMEHHBIX U
3y04aThiX mnepenay, AePeKTbl KOMIIPECCOPOB, HACOCOB M BEHTUJISTOPOB, ITOMY
cnoco0y IMarHOCTHKHU MOJ CUJTY JIaxe OOHAPYKUTh Je(EKThl CMa3KU.

Bun Hepa3pymammero KOHTPOJIS — TPyIIa METOJIOB HEPa3pYIIAIOIIEro
KOHTPOJIs, 00bEAMHEHHBIX OOIIHOCTHIO (DU3NYECKUX SBJICHUH, MMOJTOKEHHBIX B €r0
OCHOBY. PaznuuaroT ciienyromue BUAbl HEPA3PYIIAIONIErO KOHTPOJIS: MAarHUTHBIN,
DJICKTPUYECKUM, BHUXPETOKOBBIM, PaIAOBOJIHOBOM, TEIUIOBOW, ONTHUYECKUN,
paaualOHHbIN, aKyCTHUYECKUH, POHUKAIOIIUMU BEILIECTBAMU,
BUOPOIMATrHOCTHKY.

BuxpeTroxkoBblii Hepa3pyWAaWIUUA KOHTPOJIb — KOHTPOJb, OCHOBAHHBIN
HAa aHaliu3e B3aUMOJCHCTBUS  BHEUIHErO0  AJIEKTPOMAarHUTHOIO TOJSL €
AJIEKTPOMArHUTHBIM TIOJIEM BHXPEBBIX TOKOB, HABOJUMBIX B OOBEKTE KOHTPOJIS
3THUM TOJIEM € YacToTou 10 1 muH. ['m.

Buxpemokogulii METOJT CIIyKUT J11 KOHTPOJISI 00BEKTOB, U3TOTOBJICHHBIX U3
MPOBOJHUKOB TOKAa. MeTOJ| MO3BOJSET MOJYYUTh MH(POPMAIMIO O XUMHYECKOM
COCTaB€ M TEOMETPUYECKOM pa3Mepe H3JeNus, O CTPYKType Marepuana, u3
KOTOPOTr0 OOBEKT H3TOTOBJEH, W OOHApYXXUTh JePEKThl, 3ajerarolue Ha
MOBEPXHOCTHU WJIM B IMOJIMOBEPXHOCTHOM cjoe (Ha riyoune 2 — 3 mm). Haubonee
4acTO HCIMOJIb3yEeMbIl TpHOOp 3TOr0 METOJa — BUXPETOKOBBIN Je(EKTOCKOIL.
[Ipunnun koHTposisi — cienytoumii. Karymika WHIYKTUBHOCTH BO30YyXKIaeT B
00BEKTEe KOHTPOJISi BUXpPEBbIE TOKH. X peructpupyer npueMHble U3MEpPHUTEINb, B
pOJIM KOTOPOTO BBICTYNAET Ta K€ camMas WIM JApyras KaTylika. IHTEHCUBHOCTb
pacrmpeneneHus TOKOB B KOHTPOJIUPYEMOM OOBEKTE JTa€T BO3MOXKHOCThH CYAHTH O
pasmepax u3Jenus, CBOMCTBaX MaTepuaia, HaAJIMYUKU HECIUJIOIIHOCTEH.

OCHOBHBIMM METOJAMU BUXPETOKOBOI'O KOHTPOJIS TAKKE SIBISAIOTCA METO]
PaccessiHHo20 U31yyeHus, KOTOPbI MOCTPOEH HA PETHCTPALUHM PACCEIHHBIX BOJH
WM YacTHll, OTPAXKEHHBIX OT JedeKkTa, u 2xo-memoo, WiIh METOJl OTPaKEHHOIO
U3JIy4YeHUs, Oa3UPYIOIIMIICS HAa PETrUCTpPallMM OTPAKEHHBIX OT jAedeKkTa Mo u
BOJIHBI.

Ha ocHoBe MeTo/1a BUXpPEBBIX TOKOB pa3pabOTaHbl U MIUPOKO MPUMEHSIOTCS
NpUOOPHI I U3MEPEHUS TOJIINHBI JJUCTOB U MOKPBITHH, TUaMeTpa MPOBOJOKU U
IPYTKOB. DTOT METOJI MPUMEHAETCS JJIs NMPOPUIAKTUYECKOTO KOHTPOJISI JIOMATOK
TypOUMH Ta30TYpOMHHBIX JBUTATENIeld, CBApHBIX M JIUTBIX Y3JIOB JJIEMEHTOB
KOHCTPYKIIUH U Ap.

BmsiTuHa — JOKalbHOE YMEHBIICHHE IMPOXOJAHOTO CEYeHHs TpPyObl B
pe3yJibTaTe MEXAaHUYECKOr0 BO3JEHCTBUS, MPU KOTOPOM HE MPOUCXOJUT H3JIOMa
ocH He(TenpoBo/Ia.

Buyrpennnii nedexrt — cMm. Jegexm.

TI'odppa — yepenyronimecs nonepeyHbie BBHIMYKIOCTH U BOTHYTOCTH CTEHKHU
TpyObl, MPUBOMSIIME K H3JIOMYy OCH M YMEHBIICHHUIO TPOXOJHOr0 CEYEHUS
He(TenpoBoa.

JdedexT — Kaxxaoe OTAEIbHOE HECOOTBETCTBUE NMPOIAYKIMNA YCTAHOBJIEHHBIM



TpeOOBAHUSIM.

JlepekTel 1O HMX PACHOJOXKEHUIO TOAPAZNEISAIOT HaHApYJiCHble U
guympennue. OpHu AePeKkThl (MOBEPXHOCTHBIE) BBIABISAIOT BHU3yaJbHO TIpU
BHEIIHEM OCMOTpE, APYrHe MOKHO OOHApYKUTh TOJIBKO C TOMOIIBIO HHCTPYMEHTA
win npubopa. Jledekr, ycTpaHeHHE KOTOPOTO TEXHUYECKH BO3MOXHO U
SKOHOMHUYECKH LEIEeCO00pa3HO, HA3BIBAIOT YCMPAHUMbBIM; €CIU K€ YCTPaHECHHE
nedeKTa TEXHUYECKH HEBO3MOXKHO WM CBSI3aHO C OOJNBIIMMH TPYAOBBIMU
3aTpaTaMu, TaKOu AePEKT CUUTAIOT HeYCMPAHUMbIM.

B 3aBucumoctu OT BausSHUS Ha A(P(PEKTUBHOCTH U 0E30MaCHOCTD
UCIIOJIb30BAaHUSl TMPOIYKLUMU BCE AE(PEKTHl MOAPA3AEIAIOTCS HAa KPUTHUYECKUE,
3HAYUTENIbHbIE W MaJIO3HAYUTENbHble. Kpumuueckui nePeKT, NpU HAIUYUU
KOTOPOT'O MCIOJIB30BaHUE MPOAYKLIUHU M0 HA3HAYEHUIO MPAKTUYECKH HEBO3MOXKHO
WIN HEIOMYCTUMO, TaK KaK OHa HE OTBEYaeT TpeOOBaHMSAM O€30MacHOCTU WIIU
HA/JIC)KHOCTU. 3SHauumenvbHulil JEPEKT, KOTOPBIM CYIIECTBEHHO BIHUSET Ha
UCIIOJIb30BAaHUE NPOAYKLIMU IO HA3HAYEHUI0O U HA €€ JIOJITOBEYHOCTb, HO HE
ABIIICTCS KPUTUYECKUM. ManosnauumenvHolii J1€()EKT, KOTOPHI HE BIMSET
CYIIECTBEHHO HAa HCIOJb30BAHME MPOAYKUMH 1O HA3HAYCHHIO M €€
JOJITOBEYHOCTb.

I[lo  mpoucxoxpaeHutro  aePeKTbl  W3AEIUMNA  MNOJAPA3JENSOT  Ha
KOHCMpYKmMueHbvle, SBISAIOIINECS CIEACTBUEM HECOBEPIICHCTBA KOHCTPYKLUU HU3-
3a OoHIMOOK KOHCTPYKTODPA; HPOU3800CMBEHHO-MEXHON02UYecKue, BO3ZHUKAIOIINE
U3-32 HECOBEPILECHCTBA WJIM HAPYIICHUS TEXHOJOTUU M3TOTOBJICHUS W3JAENUs MpU
OTJIMBKE U NPOKATKE METAJUIOB, CBAPKE, MEXAHUYECKOM, TEPMUUYECKON U PYrHX
BUJax oOOpabOTKHU; oKcnayamayuonuvle, TOABISIOLMECS II0CIE€ HEKOTOPOH
HapaOOTKM U3JEeNUs B pe3yJibTaTe YyCTAJOCTH MeTajula JieTaleld, KOppo3uH,
U3HAUIMBaHMUs, a TaKXe HENpPaBWIbHOIO TEXHUYECKOrO OOCIyXUBaHUS U
IKCILTyaTalH.

Jedext MarucrpajibHOro (TeXHOJOrM4ecKkoro) Hedrenposoga -
OTKJIOHEHHE TE€OMETPUYECKOr0 TIapamMeTpa CTEHKH TpyObl, CBapHOro IIIBa,
[IOKa3areyisl KayecTBa Mmarepuaia TpyObl, HE COOTBETCTBYIOLIEE TpeOOBaHUSAM
JNEUCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB M BO3HHUKAIOIIEE MPU H3FOTOBIECHUU
TpyObl, CTPOMTENILCTBE WJIM SKCIUIyaTalud He(TEenpoBOAa, a  TaKKe
HEJOMYCTUMbIE KOHCTPYKTHUBHBIE 3JEMEHThl W COCJUHUTENbHBIE JIETalH,
YCTAaHOBJICHHbIE HA MAaruCTPaJbHbIE M TEXHOJOTMYECKHEe HEePTEnpoOBOIbl U
oOHapy>XKMBaeMble BHYTPUTPYOHON TUArHOCTUKOM, BU3YyaldbHBIM WM HMPUOOPHBIM
KOHTPOJIEM O0OBEKTA.

JINarHOCTHKA BHeOYepeAHAasi — IIPOBOJUTCS B CIEAYIOIIUX ClIy4asX: IpH
BBOJIE B JKCIUTyaTaldi0 OOBEKTa, HE JKCILTyaTHpOBaBIIerocs oOosnee 3-X JET; B
Cllyya€ BO3HHMKHOBEHUS HWHUUJEHTA WIM aBapuM, MPOU3OLIECAIINX IpHU
HOPMAaTUBHBIX BHEIIHUX M BHYTPEHHMX Harpy3kax Ha HedTernpoBojax,
HE3aBUCUMO OT CpOKa €ro 3KCIUTyaTalld, IOPU 3TOM JHATHOCTUKE IOAJIEkKAT
TOJIKO HE(PTEPOBOIbI, HA KOTOPHIX MPOU3O0ILIN HHIUMACHT WK aBapus; uyepe3 30
JeT ¢ MOMEHTa BBOJA B 3KCIUTyaTalMIO TEXHOJOTMYECKHX M BCIIOMOraTeIbHBIX
TpyOONPOBOOB.

JluarHocTuka — o0JacTh 3HAHWI, OXBATHIBAIOIIAS TEOPUIO, METOIbI M
CpelCTBa ONpeAENICHUs TEXHUYECKOTO COCTOSIHUS OOBEKTOB.



/lnarHocTuka o4YepegHas — JIMArHOCTHUKA, YyCTaHaBIMBaeMas IO
pe3yibTaTam NpebIIyIIeH, ¢ MepuoANYHOCTRIO He Ooee 8§ JeT.

JIMarHOCTHKA mNepBUYHAsl — JMArHOCTHKAa OOBEKTa, MPOBOAMMAS HE
NO3JHEE YeM yepe3 2 roja rnocjie BBOJAA €ro B 3KCIUTYaTalHIo.

JIMarHOCTHPOBAHNE — OMPECICHHE TEXHUYECKOTO COCTOSIHHS OOBEKTa.
3agayaMu TEXHUYECKOTO AUArHOCTUPOBAHUS SIBJISIOTCA: KOHTPOJIb TEXHHUYECKOTO
COCTOSIHMSI; MOWUCK MeCTa M ONpeAesieHne MNPUYMH OTKa3a (HEHCIPaBHOCTH);
MIPOTHO3UPOBAHUE TEXHUYECKOTO COCTOSIHUA. J[MarHOCTHpPOBAHHE MOXKET OBbITh
pabouuM, Mpu KOTOPOM Ha OOBEKT MOJAIOTCS pabouue BO3JAECHCTBHUSA; TECTOBBIM,
Opyu KOTOPOM Ha OOBEKT IMOAAIOTCA TECTOBbIE BO3JCHCTBUS M SKCIpeEcc-
JUArHOCTUPOBAHUEM, KOT/Ia THUATHOCTUPOBAHHME MPOU3BOIAT MO OTPAHHMYECHHOMY
YUCITy MApaMETPOB 3a 3apPAHEE YCTAHOBIEHHOE BPEMS.

/InarnocTuyeckoe odecnmevyeHre — KOMILIEKC B3aWMOYBSI3aHHBIX MPABUI,
METOJIOB, aJTOPUTMOB U  CPEACTB, HEOOXOJUMBIX [UJII  OCYIIECTBICHUS
JMArHOCTUPOBAHUS Ha BCEX ATarax >KM3HEHHOTO ITUKIIa 00BEKTa.

JloJIroBe4HOCTh — CBOMCTBO OOBEKTAa COXpaHATH PabOTOCIIOCOOHOE
COCTOSIHUE JI0 HACTYIUICHUS MIPEJEIBbHOTO COCTOSIHUS IPU YCTAHOBJIICHHOUM cUCTEME
TEXHUYECKOT0 00CITyKUBAHUSI U PEMOHTA.

3HaunTenbHbli nedekT — cM. [egpexm.

Hcnvimamenvnoe oagnenue — M30bITOYHOE HaBICHUE, KOTOPHIM CIEAYET
MPOBOJIUTh UCIIBITAHWE COCyJa Ha MPOYHOCTh B COMPOBOXKJICHUHM AaKyCTHUKO-
SMUCCUOHHOTO KOHTPOJIS.

Kanuansipublii Hepa3pymaouuidi KOHTPOJIb — KOHTPOJIb, OCHOBAHHBIN Ha
IMPOHUKHOBEHUHU S>KUJKHUX BEIIECTB B KaMWUISPhl HA MOBEPXHOCTH OOBEKTa
KOHTPOJIS C IEJIbIO UX BBISBICHUS.

MeTtoa KOHTPOJISI Ha3bIBAKOT KAMWJUISIPHBIM, KOTJIa PEYb UAET O BBIABICHUU
Maj03aMETHBIX TpPEIIUMH Ha TOBEPXHOCTH, a MPU TOUCKE CKBO3HBIX CIIOCOO
HA3BIBAIOT «METOJ Te4YeHCKaHus». [lpu mpumeHeHuu 3Toro Mmerona AedeKTHl,
OKpAIIICHHBIE HWHIUKATOPHON KHUIAKOCTHIO (IMIEHETPAHTOM), BBISBISIOTCS JHOO
BU3YaJIbHO, JIN0O C MTOMOIIBIO TIPEOOPa30BATENECH.

[lepBoHaYaJIbHO TMOBEPXHOCTh KOHTPOJUPYEMOIO OOBEKTAa OYMILAIOT
MEXaHUYECKUM W/WIM XUMUYECKHMM METOJIOM, 3aT€éM HAaHOCSIT Ha Hee
WHJVMKATOPHYIO JKHJKOCTh, 3alOJHSAIONIYI0 TojocTh JedextoB. Mznumku
NeHeTpaHnTa yaaistoT. Ha moBepXHOCTh HAHOCAT MPOSIBUTENb, KOTOPBIM BBISIBISET
NpU3HAKU J1ePEKTOB. ITOT METOJ| BBICOKOUYBCTBUTEIBHBIN, OH oOecredynBaeT
IIPOCTOTY KOHTPOJISI U HAIVSIAHOCTH PE3YJbTATOB, MOATOMY €ro MPUMEHSIOT HE
TOJIBKO JJI1 OOHApY>KEHHUS, HO U JJIsi TIOATBEPKACHUS Ae(PEKTOB, 0OHAPYKEHHBIX
IPYTMMH METOJAMHU — YJIbTPa3BYKOBBbIM, MAarHUTHBIM M BHUXPEBBIX TOKOB U
npyrumu. M3 KanWusIpHBIX METOJOB HauOoyiee pachpOCTpPaHEHBl YBemHOL,
JIOMUHECYEHMHBIU,  JTIOMUHECYECHMHO-YBEMHOU,  (DUILMPYIOWUXC — YACTUY,
PAOUOAKMUBHBIX HCUOKOCELL.

Metonpl TedenckaHusi Oa3UPYIOTCS HAa PETUCTPAIMU  MHIANKATOPHBIX
XKUIKOCTEH ¥ Ta30B, KOTOPBIC MPOHUKAIOT B CKBO3HBIC JE(EKTHl KOHTPOIUPYEMOTO
o0bekTa. [llupokoe NpUMEHEHHE OHM HAUUIM JJIi KOHTPOJISI TEePMETUYHOCTH
paboTaIMX MO0J] JAaBJIEHUEM CBApHBIX COCYJIOB, OaIOHOB, TPyOONpPOBOIOB,
TUApPO-, TOIJIMBO-, MACJISIHBIX CHUCTEM CHJIOBBIX YCTaHOBOK H T.i. Hambosee



U3BECTHBIC METOJbl TEUCHUCKAHUS: THUAPABINYECKAs OIMPECCOBKA, aMMHUAYHO-
WHIMKATOPHBIA METOJI, PPEOHOBBIN, MAaCC-CIEKTPOMETPHUUECKHH, My3bIPHKOBBIH, C
NOMOIIbIO T€JIMEBOTO U TAJIOUIHOIO TeYeHcKaTesnel. TedenckaHhe C MOMOUIbIO
PaZMOaKTUBHBIX BEIIECTB 3HAYUTENbHO MOBIUAIO Ha 3(()EKTHBHOCTH METONA B
CTOPOHY €€ YBEIHUCHHUSI.

KoncTpykTuBHbIi AeeKT — cM. Oegpexm.

KounTposaenpuroanocrs — MPUCIIOCOOJIEHHOCTh 00BbeKTa K
JIMArHOCTHPOBAHHIO, CBOMCTBO OOBEKTA, XapaKTEePHU3YIOIIee €ro MPHUrOJHOCTh K
NPOBEJCHUIO  TUATHOCTHPOBAaHUS  (KOHTPOJISI)  3aJaHHBIMH  CpEICTBaMU
JUArHOCTUPOBAHUS (KOHTPOJIS).

KoHTposb, mnpoHUKAIIUMH BemecTBAaMH — CM. KanuinsapHwiu
Hepaspyuaruuti KOHmMpo.v.

Koutposas cocrosinusi — mpoBepka COOTBETCTBUSI 3HAUYCHHM IMMapaMeTpoOB
oObeKTa TpeOOBaHMSIM TEXHUYECKOW JOKYMEHTAllMd M OIpeleieHHe Ha JTOU
OCHOBE OJIHOTO M3 33JJaHHBIX BUJOB TEXHHUUYECKOIO COCTOSHUS B JaHHBIH MOMEHT
BpeMeHU.BuiaMn TEXHUYECKOTO COCTOSHUS SIBIISIIOTCS, HalpUMeEp, HCIPABHOE,
paboTocroco0HOE, HEUCTPaBHOE, HEPAOOTOCIIOCOOHOE M T.M. B 3aBUCUMOCTH OT
3HAYEHUM [TApaMETPOB B TAHHBIM MOMEHT BPEMEHH.

KoHTpoJib pyHKIIMOHUPOBAHUS — KOHTPOJIb BHITIOJHEHHSI 0ObEKTOM YacTH
WJTH BCEX CBOWCTBEHHBIX €My (DYHKITHIA.

Kputnueckuii nedgexr — cm. /Jegpexm.

MarHuTHbIM HEpa3pylAKIIUIA KOHTPOJIb — KOHTPOJb, OCHOBAaHHBIM Ha
pEerucTpaliid MarHUTHBIX MOJIEH paccesHUs, BOSHUKAIOMUX HaJ AeheKTaMu, WIN
Ha OMNpE/ENICHUH MarHUTHBIX CBOMCTB OOBEKTa KOHTPOJS. MarHuTHbIE METObI
HEPa3pyIIAONIEr0 KOHTPOJS MPUMEHSIOT IUIsl BBISIBICHUS Ne(PEKTOB B ACTAIAX,
U3TOTOBIICHHBIX U3 (EppOMarHUTHBIX MaTepuasoB (CTaiab, YYryH), T.€.
MaTepuajoB, KOTOPbIE CIIOCOOHBI CYHIECTBEHHO H3MEHSATh CBOM MAarHUTHbBIE
XapaKTEPUCTUKH TI0]T BO3/ICWCTBUEM BHEIITHETO MArHUTHOTO TTOJIS.

OCHOBHBIE =~ MAarHUTHBIE  METOABI  HEPA3PYIIAIOMIETO  KOHTPOJS  —
MACHUMONOPOWKOBYILL, YeppO30HO08bLU, UHOYKYUOHHBIN U MACHUMO2PaduyecKu.
CaMblil  pacnpOoCTpaHEHHBI U3 CIOCOOOB HEpa3pyLIAlOIIeT0 KOHTPOJS —
maenumonopowkoguviti. OH OCHOBBIBAETCSI HA SABICHWU HEOJHOPOIHOCTH
MAarHUTHOTO TOJMsI Hajg MectoM aedexkta. UYToObI MPOW3BECTH KOHTPOIH
MarHUTOIIOPOIITKOBBIM METOJIOM, TOTOBSIT cHadasa MIOBEPXHOCTh
KOHTPOJIMPYEMOro OOBheKTa, HaAaMarHWU4YMBaIOT €€ U 00pabdaThIBalOT MAarHUTHOMU
cycrneH3uend. MeTajuiMuecKkue 4acTUllbl B HEOJHOPOJHOM MarHUTHOM MOJ€ HaJ
MOBPEXKJICHUEM MPUTITUBAIOTCA APYr K JIpYyry, o0pasys LENOYHbIE CTPYKTYPBHI,
KOTOpBIE Cpa3y BBIABIAIOTCS MPU OCMOTpe aetanedd. dopma U aMILTUTyAa MoJel
paccesiHusg OTPaKaIOT pa3Mep, MapaMeTphl U TIIyOUHY 3aJeTaHus MOBEPXHOCTHBIX
TPELUH, MUKPOTPELIIH, BOJIOCOBUH, (PIIOKEHOB U IPYTUX ACPEKTOB.

OcTanbHBIC METOABI UMEIOT CXOXKUM MPUHITUI, TOJIBKO BMECTO MarHMUTHOTO
MOPOIIIKA B PA3HBIX CIIy4asX Il CO3JaHUS W PETUCTPAIMd MarHUTHOTO TIOJIS
UCIIONB3YETCSl KaTyllKa WHAYKTUBHOCTH (UHOYKYUOHHBIUL Memoo), MarHUTHas
JIEHTa M JAaT4YuK C MarHuTHOM TOJOBKOW (MacHumozpaguueckuii memoo),
(GeppO30HIOBBIA  JATYMK, KOTOPBI  PETUCTPUPYET TOJS  pacceHBaHUS
(peppozonoosuiti memoo). Marautorpaduieckuii METO/] Yaile BCEro UCIOIb3YIOT



JUIsL KOHTPOJIL CBapHBIX coeauHeHni. OH JaeT BO3MOKHOCTb BBISIBJIATH TPELIUHBI,
HEMpOBapbl, NUIAKOBbIE M Ta30Bbl€ BKJIIOUEHHUS U JpYyrue Ne(eKThl B CBapHBIX
mBax. Oeppo30HI0BBINA METO UCTIOIB3YETCS 111 OOHAPYKEHHSI TeX K€ 1e(hEeKTOB,
YTO U MarHUTOIOPOUIKOBBIA MeToI. OH MO3BOJSET TAKXKE OMPEEIATh NeEKThI Ha
ryouHe 10 20 MM, ¢ €ro MHOMOUIbI0 M3MEPSIOT TOJIUHY JUCTOB U CTEHKHU
COCYJIOB, IPY HAJTMYHMH JIBYXCTOPOHHETO JOCTYyIA.

Mano3HauuTenbHblil JedekT — cM. Jegpexm.

MexkpucTajpandyeckass KOPpo3usi — KOPPO3usi, pacpoCTPaHSIOMIAsCs 1O
rpaHuIlaM KPUCTAJIOB (3€peH) MeTaslia.

HapgesxkHocTtb — cBOHCTBO 0OBeKTa (MAalIMHBI B LIEJIOM WM OTIEIHHOM
COOpPOYHOM €IUHUIIBI) COXpaHATh BO BPEMEHM B YCTAHOBJIEHHBIX MpeJenax
3HAUYEHUSI BCEX TApPaMETPOB, XapaKTEPHU3YIOUIUX CIHOCOOHOCTH BBIMOJIHATH
TpeOyemble (YHKIMH B 3aJaHHBIX pPEXHMax M YCIOBHMSIX MPUMEHEHHUS,
TEXHUYECKOTO OOCIIy)KMBaHMs, PEMOHTOB, XPAaHEHHUS U TPAHCIOPTUPOBAHUS.
Hagexxnocth mnpezacraBisger co00il COBOKYHMHOCTh CBOMCTB: 0€30TKa3HOCTb,
JOJITOBEYHOCTh, PEMOHTONPUIOAHOCTh, COXPAHAEMOCTb.

Hapyxubliii nepext — cm. Jeghexm.

Heycrpanumslii nedgexr — cm. /Jehexm.

O0beKT TMAarHOCTHPOBAHMS (KOHTPOJISI COCTOSIHUS) — U3JIEIUE U/UIIU €TO
COCTaBHbIC YACTH, MOJICKAIINE TUATHOCTUPOBAHUIO (KOHTPOJIIO).

OBajbHOCTL — JIe(PEKT T€OMETPUH, MPU KOTOPOM CEUEHUE TPYyObl MMEET
OTKJIOHEHHE OT KPYTJIOCTH, a HAMOONbIINA U HAMMEHBIINN IHUAMETPbl HAXOATCS
BO B3aMMHO IEPIICHIUKYJISIPHBIX HAIIPABIICHUSX.

OnTryeckuii Hepa3pymMAKIIUIA KOHTPOJIb — KOHTPOJIb, OCHOBAaHHBIM Ha
aHaJIM3€e B3aUMOJICUCTBUS ONITUYECKOT0 U3ITYUYEHUSI C 0O BEKTOM KOHTPOJIS.

OnTrueckne METo/bl al0T BO3MOXHOCTh OOHApyXUBaTh IIYyCTOTHI, MOPBHI,
PacCIIOEHHUs], TPEIUHbI, UHOPOJAHBIE BKIIFOUECHHS, TEOMETPUUECKUE OTKIOHEHUS H
BHYTPEHHHUE HANPSKEHUS B 00bEKTaX KOHTPOJIS.

Hapy>xHbIii onTHYecKuii KOHTPOJIb TPUMEHSIOT JUIsl OOHAPYKEHUs Me(hEeKTOB
IPaKTHYECKU U3 JI000ro MarepuanoB. BHyTpeHHHE ne(eKTbl ¢ MOMOIb 3TOTO
METO/la MOYKHO OOHApyKWTh TOJBKO B MPO3pauyHbIX MaTepuanax. Takxke
IPOU3BOAUTCS KOHTPOJIb JIMAMETPOB M TOJIIMHBI C TOMOLIBIO ONTHYECKOTO
cnocoba, Oasupyrouierocs Ha sBleHun Judpakmuu. IlepoxoBarocTs U
c(hepUYHOCTD BBISBIIAIOT METO/IbI, OCHOBAHHBIE HA SIBICHUH UHTEP(EpEHLIUU.

[IpeumyiiecTBa ONTHYECKUX METOJOB HEPa3pyIIAIOIIETO KOHTPOJS B HUX
IPOCTOTE, MPUMEHEHUH HECJI0KHOT0 000PY/IOBaHUS U OTHOCUTEIHLHO HEOONBIION
TpyHOoeMKOCTH. [l03TOMy OHM HanUIM NPUMEHEHUWE Ha PaA3JIMYHBIX CTAMIX
W3TOTOBJICHUS JIETAJIEH U DJIEMEHTOB KOHCTPYKIIHA.

OnTuueckue mnpudOpsl 00Jalal0T HEBBICOKOM UYYBCTBUTENIBHOCTHIO U
JOCTOBEPHOCTBIO, ITOATOMY HCIIOIB3YIOTCS TOJBKO JUISl ONPEAEIEHUS JOCTATOYHO
KPYHHBIX TpPEIIUH, KOPPO3HOHHBIX M 3PO3HOHHBIX IOBPEXIAEHUN, OTKPBITHIX
pakoBuH, 3a0oumH. OHHM TPUMEHSAIOTCS Takxke M1 OOHapyXeHHs Teuel,
3arpsi3HEHM, HATMYUS TOCTOPOHHUX NIPEIMETOB U T. 1.

IloTepsi MeTasyia — U3MEHEHHE HOMUHAJIBHOW TOJIIUHBI CTEHKH TPYOBI,
XapaKTEPHU3YIOUIEeCs] JOKAIbHBIM YTOHEHHEM B PE3YJIbTaTe MEXaHUYECKOro WU
KOPPO3HOHHOTO MOBPEXKICHUS UM 00YCIOBIEHHOE TEXHOJIOTUEN N3rOTOBIIECHUS.



IIpoOHoe naBiaeHMe — U30BITOUHOE J1aBJICHUE, KOTOPHIM CIIEAYEeT MPOBOIUTH
UCIBITAHUE COCY/1a HA TPOYHOCTD.

IlporHo3dnpoBaHue  TEXHHMYECKOI0  COCTOSIHMA  —  OINPEICICHUE
TEXHUYECKOI0 COCTOSIHHUS OOBEKTa C 3aJaHHOW BEPOSITHOCTBIO HA MPEACTOALIUN
UHTEpBaN BpeMeHU. L{enbpl0 MpOrHO3MpOBaHUS TEXHUYECKOIO COCTOSHUS MOYKET
OBITH OIpEAEIICHUE C 3aJlaHHON BEPOATHOCTHIO MHTEpBaia BpeMEHHU (pecypca), B
TEYEHUE KOTOPOrO COXPAHUTCS paboTOCIOCOOHOE (MCHpPAaBHOE) COCTOSHUE
00bEKTa WM BEpPOSITHOCTH COXpaHEHUsi paboTOCIOCOOHOro (HMCIPABHOIO)
COCTOSIHUSI OOBbEKTa Ha 3aJJaHHbII HHTEPBaJl BPEMEHHU.

IIpou3BOACTBEHHO-TEXHOJIOTHYECKUIT AedeKT — cM. /Jedhexm.

Paboyee pgaBiaeHme — H30BITOYHOE [JIABJICHHE, XapaKTEPU3YIOLIEE
AKCIUTyaTallMOHHbIE KayecTBa COCyZa, FapaHTUPYEMbIE 3aBOJOM-U3TOTOBUTEIIEM,
WIN YCTaHOBJIEHHOE 3KCIEPTHOM OpraHu3alued 1o pesyybraTtaM o0cieI0BaHus
€ro TEXHUYECKOI'O0 COCTOSIHUSI MPU BOCCTAHOBJIIEHMM TEXHUYECKOTO MAcropra U
yKa3aHHOE B YJOCTOBEPEHUHN O KAUECTBE U3TOTOBIIEHUS COCY/IA.

PaguanMoHHbIH HEpPa3pylIAKIIUIA KOHTPOJIb — KOHTPOJIb, OCHOBAHHBIN
Ha PErHCTpalyi U aHAIN3€ NOHU3UPYIOUIErO U3IYyYEHUS MOCIE B3aUMOICUCTBHS C
KOHTPOJUPYEMbIM OOBEKTOM. B HamMeHOBaHMM METOJIOB KOHTPOJS, MPUOOPOB,
XapaKTEPUCTHK U T.JA. CIOBO «PAJAUAIIMOHHBIN» MOKET OBITh 3aMEHEHO CJIOBOM,
0003HAYaOIIUM HOHU3UPYIOIEE M3ITYyYEHUE KOHKPETHOrO BHAA (Hampumep,
PEHTI€HOBCKUN, HEUTPOHHBIN U T.11.).

Yamie Bcero sl KOHTPOJSL HCIOJIB3YeTCS raMMa- W PEHTIE€HOBCKOE
u3nyuyeHue. Pabora O0NbIIMHCTBA METO/IOB OCHOBBIBAETCSl HA TOM, YTO B MECTax
Ne(pEeKTOB BO3pPACTaeT IUIOTHOCTh IOTOKA W3JIy4eHHs. PaaualiMoHHbBIE METO[bI
HEpPa3pyIIAOIEro KOHTPOJISI HCMIONb3YIOT HPU KOHTPOJE KAauecTBa CBAPHBIX WU
NasHbIX IIBOB, JIThS, OINpPEAETCHHUs KadyecTBa COOPOYHBIX paboT, BBIACHEHUS
COCTOSTHUS 3aKpBIThIX MOJIOCTEW arperaroB u T.n. Hambonee pacnpocrpaHeHHbIE
pajualOHHBIE METOJIbI — 3TO peHmeeHo2paghusi, peHmeeHOCKONnUs W 2amMma-
KOHMPOJIb.

PaanoBo/1HOBOI Hepa3pylIAIIMHA KOHTPOJb — KOHTPOJIb, OCHOBAaHHBIN
Ha aHalu3€ B3aUMOJEHUCTBHS AJIEKTPOMATHUTHOTO H3IYYEHUS PaJUOBOJIHOBOTO
Juara3oHa ¢ 00bEKTOM KOHTPOJIS.

[IpumeHnsitoTcss  AJiA  KOHTPOJISL  JHUAJIEKTPUKOB,  MOJYIPOBOJHUKOB,
MarHUTOJIMAIEKTPUKOB WJIM TOHKOCTEHHBIX OOBEKTOB M3 METajlla — TO €CTh TeX
00BEKTOB, KOTOPBIE U3TOTOBJIEHBI U3 MAaTEPUAIIOB, HE 3arIyIIAIOMIUX PAIUOBOIHBIL.
OTU METOABl IPUMEHSIOTCS AJI1 KOHTPOJISL Ka4ecTBa U FT€OMETPUUECKUX Pa3MEPOB
U3JEIUA M3 CTEKJIOIJIACTMKM UM IIJJACTMAcChl, PE3UHBI, TEPMO3ALIUTHBIX U
TETJTIOU3OJISIIMOHHBIX MaTepruaaoB, GUOpPHI).

PannoBOJIHOBBIE METONBI HEPa3pyLIAIOUIEr0 KOHTPOJIS PpA3ACIAI0T Ha
HECKOJIbKO TpYyNIl [0 XapakTepy B3aUMOJCHCTBUS OOBEKTa C BOJIHOM:
NPOXOXHCOEHUs,, OMPAdICeHUs U pacceusanusi; Mo TapaMeTpy, KOTOPbIA B3ST 3a
OCHOBY TpH UCCIIECIOBAHUIX: hazosvie, ceomempuyeckue, amniumyoHo-gpazosvie
U nonsApu3ayuUoOHHvle. ITO BEChbMa MEPCHEKTUBHBIE METOJbI, NTOKAa HE HAIleAIne
JOJDKHOTO TIPUMEHEHUS B MNPOMBINUIEHHOCTH. OHHM [alOT BO3MOXXHOCTH
OOHapy>XUTh HEMPOKJIEH, PACCIOCHUS, BO3AYLIHbIE BKIIOYEHUS, TPEIIUHBI,
HEOJHOPOJHOCTH MO IUIOTHOCTH, HANPSDKEHUS, C UX MOMOILBI0 MOXXHO M3MEPSTh



r€OMETPUYECKHUE Pa3MEPBHI U T.I1.

Pacc/ioeHHe — HECTIOIIHOCTh METajlJIa CTEHKH TPYOBI.

PacciioeHHe B OKOJIOIIOBHOI 30He — pAacclO€HUE, NPHUMBIKAIOLIEE K
CBapHOMY IIBY.

Pacciioenne ¢ BbIX0JIOM Ha NMOBEPXHOCTH (3aKaT, IJIEHA NMPOKATHAasi) —
paccioeHue, BEIXOAIIEE Ha BHEIIHIOK UM BHYTPEHHIOIO MOBEPXHOCTH TPYOBI.

PeMOHTONPUIOHOCTL — CBOMCTBO OOBEKTa, 3aKIIOYAOIIEECs] B €ro
IPUCHOCOOJIEHHOCTH K MPEAYNPeXACHUI0 U OOHAapyKEHHIO  MNPUYMH
BO3HUKHOBEHHUSI OTKA30B, MOBPEXJCHUW M YCTPAHEHHUIO UX TOCIEIACTBUN ITyTEM
IPOBEICHUSI TEXHUYECKOTO 00CTY>KMBAaHUS U PEMOHTOB.

Pucka (umapanmua, 3agMp) — TOoTeps MeTalla CTEHKA TpPYOBI,
MPOUCIIEIIIasi B PEe3yJIbTaTe B3aUMOJICHCTBUSA CTEHKU TPYOBI C TBEPJIbIM TEJIOM
IIPY B3aMHOM IIEPEMELLICHHH.

Cucrema aUMATHOCTHPOBAHUSL (KOHTPOJISI) — COBOKYIIHOCTb CPEICTB,
0o0BbEKTa M HUCIOJHUTENEH, HeoOXoAuMasl Ui MPOBEIEHUS IWAarHOCTUPOBAHUS
(KOHTPOJIST) TI0 TIPABHJIaM, YCTAHOBJICHHBIM B TEXHUYECKOM JTOKYMEHTAIIUH.

Cocrosinne 00BEKTa — COCTOSIHUME, KOTOPOE XapaKTepu3yercs B
ONpeJeTICHHbIA MOMEHT BPEMEHH, MPU ONPEACIICHHBIX YCIOBUAX BHEIIHEN Cpepbl,
3HAYEHUSMH [apaMEeTPOB, YCTAHOBJICHHBIX TEXHUYECKON JIOKyMEHTaluueul Ha
OOBEKT.

CpeacrBo AMarHoCTUPOBaHUA (KOHTPOJISA) — alIaparypa u NporpamMmMmel, ¢
MOMOIIBIO KOTOPBIX OCYLIECTBISETCS JUArHOCTUPOBAHUE (KOHTPOJID).

Crtpecc-koppo3usi — BO3HUKAET I10J KOMOMHHPOBAHHBIM BIUSHUEM
BHYTPEHHETO JaBJICHUS U KOPPO3MOHHOM aTaky OKPY>KAroIIeil Cpelibl B COUYETaHUU
C OIpEACICHHOW MUKPOCTPYKTYPHOM BOCIPUUMYMBOCTHIO COOTBETCTBYIOIIMX
TPYOHBIX CTaseH.

TenioBoi HepaspymIAIIMA KOHTPOJb — KOHTPOJb, OCHOBAaHHBIM Ha
pErHCTpallid TEMIIEPaTypPHBIX MOJIeH, TeMIepaTypbl WIH TEIJIOBOTO KOHTpAacTa
00bEKTa KOHTPOJISL.

TemnepaTypHoe mosie ecTh ClaeICTBUE MPOUCXOIAIINX B 00BEKTE MpoIieccax
teronepenaur. OCoOEHHOCTU 3TUX MPOLECCOB 3aBUCAT OT HANIM4YUA AEPEKTOB
(kaKk BHYTpPEHHHUX, TaK W HapyxHbIX). llapameTp, KOTOpBIi [1aeT OCHOBHYIO
uHpopMalnio 0 HEOJAromoJyduu — Pa3HOCTh TEMIIEpATyp MEXKIy 00JIacTsIMU C
nedektoM U Oe3nedexTHhIMU 00JacTsIMU UccaeayeMoro oobekra. Temmeparypy
U3MEPAIOT KOHTAKTHBIM U OECKOHTaKTHbIM MeTojoM. [lomMuMo wu3MepeHus
TEeMIIepaTyp TEIUIOBbIE METO/AbI Jal0T MH(OPMAIMIO O HAPYLIECHUSX CIUIONIHOCTH,
nedeKkTax maiku MHOTOCIIONHBIX coequHeHui. [Ipubopel, KOTOpbIE UCIIONB3YIOTCA
IIPU OCYILIECTBICHUU KOHTPOJII — TEPMOUHIUKATOPHI, TUPOMETPHI, HUH(PpaKpacHbIE
MHUKPOCKOIIBI U PaAOMETPBHI.

Tpemuna — nedekT B BUAE Y3KOTO pa3pbiBa METAJJIa CTCHKU TPYOBI.

Ycrpanumslii nedext — cm. [Jegpexm.

JKCIIyaTaAllMOHHBIN AedeKT — cM. Jeghexm.

DJIEKTPUYECKH Hepa3pylIAKIIMi KOHTPOJIb — KOHTPOJIb, OCHOBAHHBIN
Ha PErucTpauuy NapamMeTpoOB 3JIEKTPUUYECKOTO IOJIA, B3aUMOACHCTBYIOUIETO C
00OBEKTOM KOHTPOJII WJIM BO3HMKAIOIIEr0O B OOBEKTE KOHTPOJIA B pe3yJbTare
BHEIIHEro BoznercTBus. [lokazaTenn B3auMMOJEHCTBUS ASJIEKTPUUYECKOTO OIS C



UCCIIEJyeMbIM OOBEKTOM, a TakKe€ H3MEHEHHs, BO3HMKAlOIIMe B OOBEKTE B
pe3yJbTare IpsMOr0 MM KOCBEHHOI'O BHEIIHETO BO3JEUCTBUSA, IIOCTOSIHHO
(GUKCHUPYIOTCS M CPABHHUBAIOTCS C TAKUMH HCXOIHBIMU XapaKTEPUCTUKAMH, Kak
€MKOCTb Y IIOTEHLIMAJ.

s KOHTPOJIS IIPOBOJTHUKOBBIX MaTepuaIoB WCIIOJIB3YIOT
9K6UNOMEHYUAIbHbIY ~ METOH, KOHTPOJIb IIPOBOJHUKOB W JIHUDJICKTPUKOB
IIPOU3BOAAT C IOMOLIBI0 eMKOCMHO20 METOJA, XMMHUYECKHM COCTaB MaTepuaia
MOKHO OIIPENEIUTh C IOMOIUBID mepmosnekmpuyeckozo Merona. IlomMumo
IEPEYUCIIEHHBIX  CIOCOOOB  AJIEKTPUYECKOTO  HEpa3pyLIAIOUIET0  KOHTPOJIS
CYILIECTBYIOT METO/IbI 91€KMPOHHOU amuccuu, 91EeKMPOUCKPOBOU,
INEKMPOCMAMULECKO20 NOPOUIKA, MPUOOINEKMPULECKUL, MePMOINEKMPULECKULL.

DNEeKTpUYECKHE METObl HEPa3pyLIArOUIEr0 KOHTPOJIA JA0T BO3MOXXHOCTH
BBISIBUTh PAKOBHMHBI U IpyTue AEPEKThl B OTIMBKAX, PACCIOCHUS B METAIITNYECKIX
JAUCTax, pa3inyHble [Je(eKTbl CBapHbBIX M NasHBIX [IBOB, TPEHIMHBI B
METAUNIMYECKUX H3ACNINAX, PACTPECKMBAHHUS B SMAJEBBIX IMOKPBITUAX U
OpraHnyeckoM ctekie. IIoMHMO 3TOro 3JeKTpUYECKHe CIOCOOBl KOHTPOJIS
UCIIONB3YIOTCA JJIsI COPTUPOBKM J€Tajel, HW3MEPEHUSA TOJIIMH IIJIEHOYHBIX
NOKPBITUM, TIPOBEPKHM XHUMHYECKOTO COCTaBa M  ONPEACIICHUS  CTEIEHU
TEPMOOOPAOOTKH METAJUTMYECKUX U3ACIIUN.

JpO3MOHHOE pa3pylleHHe BHYTPEHHel IOBEPXHOCTH TpyOomposoaa —
MOBPEXKJICHNUS BHYTPEHHEW MOBEPXHOCTH CTEHKHU TPyOOINpOBOJA: MPEACTABISET
co0oil ToOcCnIen0BaTENbHOE pa3pyLIEHUE IOBEPXHOCTHOTO CJOS CTEHKH IOJ
BIMSHUEM  MEXaHMYECKOIO  WIM  JJIEKTPOMEXaHUYECKOTO  BO3JECUCTBUSA
B3BELICHHBIX B JIBM)KYLIEMCS [IOTOKE TBEPABIX YACTHIL, & TAKKE YACTHIL )KHJIKOCTH.
ITpu npeoOnafanuy TBEPABIX YaCTUL HAOIIOJAETCSI MEXaHUUECKAas SPO3HsL.

Texkymuid KOHTPOJIb 3HAHUH CTYCHTOB: NPUMEPHbI¢ HHAUBUYAJIbHbIE
3aJlaHUA.

BuOpannonHass [uarHOCTHKa TOAMIMITHUKOB KAa4eHHUS M CKOJBKEHUS B
IPOIECCE IKCILTyaTalllu.

TexHudyeckoe NUArHOCTUPOBAHUE ILEHTPOOEKHBIX HACOCOB He(TEra3oBOM
OTpacIIH.

TexHudyeckoe NWAarHOCTUPOBAHWE BHHTOBBIX HAcOCOB He(TErasoBOil
OTpacIIH.

TexHudyeckoe  AMATHOCTUPOBAHME  KOMIIPECCOPHOTO  OOOPYIOBaHWUS
HedTera3oBoi OTpaciy.

TexHuueckoe  AMArHOCTUPOBAHME  KOMIIPECCOPHOTO  00OpYJOBaHUS
He(dTera3zoBoi OTpaciH.

TexHuyeckoe TMarHOCTUPOBAHUE TEMNIOOOMEHHBIX annapaToBHEPTEra30Boi
OTpacIIu.

Texnudyeckoe AMATHOCTUPOBAHHME BEPTUKAIBHBIX CTaJbHBIX PE3EPBYapOB
He(TerazoBoi OTpaciH.

TexHudyeckoe TMArHOCTUPOBAHHUE COCYI0B, PAOOTAIOIINX MO JABICHUEM.

Texnudyeckoe  AMATHOCTUPOBAHME  MAruCTPAIBHBIX  TPYOOIIPOBOIOBB
IPOIECCE IKCILTyaTallnu.



TexHuuyeckoe AMArHOCTUPOBAHME MAruCTPaIbHBIX TPYOOIPOBOJOB MPH HUX
CTPOMUTENBCTBE.

BuyTputpyOHas 1uarHocTHKa MarucTpalbHBIX TPYOOIIPOBO/IOB.

Koppo3noHHbIIT MOHUTOPUHT 000pyI0BaHMS He(DTEra30BOM OTPACIIH.

Ctpecc KOppO3HOHHBIH MOHUTOPHUHT MaruCTPaIbHBIX Ta30MPOBOIOB.

Texnudyeckoe NWAarHOCTUPOBAHWE KOJOHHBIX ammmapaToB HeTEra3oBoi

OTPACIIH.
TexHnueckoe qMarHocTupoBaHue 0OBEKTOB XpaHEeHUs! HE(THU U Tasa.
Texuuueckoe JIMarHOCTUPOBAHUE o0opyaoBaHue IJIOIIAI0K

KOMITPECCOPHBIX CTaHLUN (BKJIIOYAs MOIKIIOYAIOIINE HIIEH(BI).

TexHuueckoe  JIUArHOCTUPOBAHUE  TEXHOJOTHYECKUX  TPyOOINpPOBOIOB
000pyI0BaHUs MOA3EMHBIX XPAHUIIUII T'a3a.

Texnuueckoe JIUArHOCTUPOBAHUE  TEXHOJOTHYECKUX  TPyOONPOBOIOB
HeTenepepadbaThIBAIOIIUX 3aBOIOBY.

Texnuueckoe IUArHOCTUPOBAHUE TMOJ3EMHBIX M HAJI3eMHBIX OOBEKTOB
cOopa 1 MOJITOTOBKH K TPAHCTIOPTUPOBAHUIO HE(TH Tra3a.

Texauueckoe JTMArHOCTUPOBAHUE o0opynoBaHue TUIOIIAIOK
KOMITPECCOPHBIX CTAHIIMA MaruCTPAIBHBIX Ta30MPOBOJIOB.

Ilpy  BBINOJTHEHUM  MHAUBHAYAJBHOTO  3aJaHUsl  HeOOXOJIUMO
paccMoOTpeTh M MPOAHAIU3UPOBATH CJIeAYIOIIHE BONPOCHI:

1) Ha3zHaueHnne muarHocTupyeMoro 000pyA0BaHUSs, YCIOBHUS IKCILTyaTaIlHH.

2) JledbekTsl, BO3HUKAMOIIME TPU H3TOTOBICHUM M  JKCILIyaTallHH
000pyI0BaHUs; aHATIU3 IPUYHMH UX TOSIBICHUSI.

3) Bwibop wmeromoB Hepaspymaromero kouTposis (HK) obbekra wumm
erorieMeHToB. CpaBHuTeNbHBIM aHanmu3 wMetonoB HK 1o  BeIBIsieMocTH
ne(EeKTOoB.

4) BpiOop M cpaBHUTENBHBIN aHAINU3 (MO JOCTOBEPHOCTH BBISBISIEMOCTH
ne(eKTOB) CPEACTB TUATHOCTUPOBAHMS.

5) Bsibop mnporpamMMHOrO oOOecTedeHHs] IS aHalu3a Pe3yJbTaTOB
JTMATHOCTUPOBAHUS.

6) BriOop u o00o0cHOBaHHME BBIOOpa METOIOB OOPaOOTKH pEe3yJbTAaTOB
KOHTPOJIsl, HAIpUMEP, METO10B 00pabOTKM BUOpOCHUTHAA.

7) Pa3zpaboTka aiaropuT™Ma AMArHOCTUPOBAHUS (KOHTPOJS TEXHUYECKOTO
COCTOSIHUA).

KoHTposbHBIE BONpPOCHI [Js1 TNPOBEIEHUS] HTOTOBOH AaTTeCTAIMH
(3x3aMeHa, 3a4€eTa):

1. KommyecTBEeHHBIE METOIBI B TEXHUYCCKOM JUATHOCTHKE CIIOKHBIX
CHCTEM.

2. CratucTuyeckas OIeHKa TEXHHYSCKOTO COCTOSHHS.

3. JlebekTpl pa3nuYHBIX MalIdiH W TPyOOMPOBOJOB, IUATHOCTUYECKUE
napaMeTpbl U UX CBOMCTBA.

4. Moaenu DUArHOCTUYECKUX CUTHAJOB M METOJBI BBIICICHUS ITOJIC3HOM
uH(popMauu.



5. Ilapamerpuueckas IUArHOCTHKA razoHerenepeKaynBaroIINX
arperaros.

6. BuOpanuoHnHas quarHoCTHKa pOTOPHBIX MAaIIUH.

7. Mopnenu u aHalIU3 JUAarHOCTUYECKUX CUTHAJIOB.

8. TexHuueckas  IMAarHOCTMKa  JIMHEHHOM  4YacTH  MAarucTpalbHBIX
TpyOONPOBOOB.

9. JlmarHoctuka razoHe(TexpaHuIIHIL.

10. CucTeMbl 3KCILTyaTalMu ¢ UCHOJIb30BAHUEM TEXHUUYECKOW TUATHOCTUKH.

11. CocrosiHue W TEPCHEKTUBHI TOBBIIEHUS HAJEKHOCTH HePTe U
ra3oTpaHCIOPTHOTO 00OPYA0BAHMUSL.

12. MeTonnueckre OCHOBBI TUarHOCTHUKN 000PYI0BaHUSI.

13. 3amaun AMArHOCTUPOBAHUS Ta30TPAHCIIOPTHOTO OOOPYIOBAHUS U MYTH
UX pEUICHUS.

14. TlepcnieKTUBBI Pa3BUTHS TUATHOCTHUKU 000PYIOBAHUS.

15. HopmartuBHas 0a3za JAArHOCTUPOBAHUSA ra3oTPaHCIIOPTHOTO
000pyI0BaHUSI.

16. Opranuzanus MNpPOBEICHUS JAUArHOCTHUPOBAHUSI Ta30TPAHCIIOPTHOTO
000pynOBaHUsI.

17. CoBpeMeHHass AMarHoCTUYECKas amnmapaTypa #  BBIOOp MeToja
TEXHUYECKOr0 TUArHOCTUPOBAHUS 00OPYIOBAHHUS.

18. JInarHoCcTHUECKOE  COCTOSIHME  MEPEKAYMBAIOIIMX  arperartoB  C
HCITOJIL30BaHUEM BOJOKOHHO-ONITHUECKOTO sHA0cKomna DTIII-1,5.

19. [IpoGnema  COBEPIICHCTBOBaHMWS,  OCHOBHBIC  HAaNpaBlIEHUS U
pPEKOHCTpyKIMH, TexHuyeckoro nepeBoopyxenus [ TTIA na KC razonpoBoios.

20. KonTpousb 3a paboroii ['TTIA.

21. TexHnueckas TUarHOCTHUKA.

22. Knaccudukanus, BUIbI 1 METOIBI.

23. IlapameTpuyeckasi AMarHOCTHKA.

24. Cucrema uncriekuuu u pemonrta I'TTIA Texnuueckoe o0OcTyKMBaHUE
arperaros.

25. Bubpanus, BUOpaumoHHBIA KOHTPOJIb.

26. YpaBHOBEIIMBAHUE arperaToB.

27. TpyObonpoBOJbl, KOMMYHHKAIIMK, OOOpPYJOBaHME U UX 3aIIUTHHIC
MOKPBITHS.

28. HoBble MeTonbl 3amuThl. OCHOBHBIE MPUHLMIBI 3JIEKTPOXUMUYECKON
3aIIUTHI.

29. Opranu3zanus IPOTUBOKOPPO3UOHHOMN 3aIMTHI MOA3EMHBIX
COOPYKECHUMU.

30. DkcmtyaTalysi ¥ pEMOHT CUCTEMbI KOMILJIEKCHOM 3alIUTHI Fa30MPOBOJOB
OT KOpPO3HH.

31. TexHuka u3MEpEeHUN MpH 3alIUTE OT KOPPOZHH.

32. Texaudeckoe 00CITyKUBAaHUE U PEMOHT 3alIOPHOM apMaTypBhl.

33. /ImarHoCTHKa.

34. Opranuszanusi TEXHUYECKOTrO OOCIYXKMBAaHHMSI M PEMOHTA Ta30BOIO
XO034MCTBA.

35. Hapy»xHbIe Ta3011pOBOBI U COOPYKEHHUS.



36. I'a3zopacnpenenuTenbHble MyHKThL, Fa30pEryJIATOPHBIE YCTAHOBKH.

37. BHyTpeHHuUE ra30MpoBObl, Fa30MCIOIb3YIOIIUE YCTAHOBKH.

38. DKcrutyaranus ¥ pEMOHT ra30BOT0 000PYI0BaHMS.

39. Marepuaiibl 1 000pyAOBaHUE, TPUMEHSIEMBIE B TA30BOM XO3SIICTBE.

40. Texuudeckasi, oXapHas, SKOJIOTMYECKasi U CaHUTapHas 0e30MacHOCTh
ra3oBOro X035MCTBA.

41. Dxcmunyaranusa ['PC u ra3onpoBoi0B OTBOIOB.

42. Pemont I PC 1 ra3onpoBo10B OTBOJOB.

43. Bornipocsl quarnoctuku obopyaosanus ['PC.

44, 3amura obopyaoBanus I'PC u 1/ 0TBOAOB OT KOPPO3UH.

45. Opranuzanus CUCTEMBI TEXHUYECKOTO o0cyKUBaHUS 17|
METPOJIOTUYECKOT0 00ecTeueHus CPeCTB U3MEepEHuid, ucnoybzyembix Ha ['PC.

46. TexHOJIOTHYECKHE MPOLECCHl IPU TPAHCIOPTE Tra3a M OCHOBHBIE
napameTpbl UX KOHTPOJIS.

47. IIpeobpa3zoBarenu TeMIEpaTypbl, 1aBJIeHUs, Iepenaaa JaBIeHHUs.

48. [Tpubopsl m3MEpeHUsT YPOBHS KUIKOCTEH M y4eTa pacxo/ia rasa.

49. [IpaBoBbIE BOINPOCHl OpPraHU3ald{ TOBEPKH, KAIMOPOBKH M PEMOHTA
CPEACTB U3MEPEHUN.

50. OCHOBBI UMITYJILCHOM, IU(PPOBON TEXHHUKHU.

51. MarepuanoBenenue. Ctanu ux KBaluukauus U MapkupoBka. TpyOsl,
UCIOJIb3yEeMbI€ MIPU CTPOUTENBCTBE U KalUTaIbHOM peMoHTe MI'.

52. CoBpeMEHHBIE TEXHOJIOTMHU cBapku. CBapKa B Cpeie 3alIUTHBIX ra30B.

53. InarHoCTUKa U KOHTPOJIb KAYECTBA CBAPHBIX COCIUHEHHUIA.

54. Texuuueckasi UAarHOCTHKa TPyOOIPOBOJIOB: METOJNbI, 00OpYyIOBaHUE,
TEeXHOJOTUs oOcneoBaHusl, 00paboTKa pe3yJabTAaTOB JJISl MPUHATHS PEIICHUNH O
PEMOHTE.

55. IlnanupoBanue BbIBOAA TPYyOOMPOBOJAa B PEMOHT M Ha PEKOHCTPYKITHIO.
OneHka Ha/IeXKHOCTH OCTaTOYHOTO pecypca TpyOOoIpoBOAOB.

56. ABapuifHOCTh MarucTpajJbHBIX TPYOONPOBOJIOB M pacHpeesIUTEIbHBIX
ra30BbIX CETEH.

57. PaccnenoBanue aBapuii. OueHKa ITOCHEACTBHNA aBapui. Bompockl
JKOJIOTUH.

58. TexHONOrnM KanmuTaldbHOTO PEMOHTA JIMHEMHOM YaCTH MAarucCTPajbHBIX
ra3ornpoBOJOB.

59. OcHOBHBIE TPUHIMUIIBI (POPMHUPOBAHUS U PA3BUTHUS TUATHOCTUPOBAHUS B
OTPACIIH.

60. PecypcocOepeskeHne rnpu 3KCIUTyaTaliii KOMIPECCOPHBIX CTaHIUH.

61. PeMOHT 1 TexHHYeCKOe 00CTyKUBaHUE 000PYIOBaHUSI.

62. TexHuuyeckasi JUarHOCTHKA.

63. Meton Hepa3pylIaroIIero KOHTPOJISI. CyIHOCTh METO/]IOB
TBEPAOMETPHUH, MarHUTOIIOPOIIKOBOM N1e(PEKTOCKOUU MaTepHaJIOB,
MeTatorpadun u ap.

64. IIporpammHoO-anmapaTHble  CpeICTBA M CHUCTEMBl  TEXHHUYECKOIO
JUArHOCTUPOBAHUSI.

65. TexHuueckass AMArHOCTUKA amnmnapaTroB M COCYJOB, paOOTaroluUX MOJ
JABJICHUEM.



66. JlnarHocTuka 3aropHoOi apMaTyphbl.

67. Onenka paboToCIOCOOHOCTH 000PYOBaHUSI.

68. CoBpeMeHHBIE TTPUOOPHI U CPEACTBA TEXHUYSCKOTO JUArHOCTHPOBAHUSI.
69. KoncrpykTtuBHas u pyHKIHOHAIbHASA HAAEKHOCTD.

70. ABTOMaTHU3UPOBAHHBIE CUCTEMBI IMArHOCTHKHU.

Ipumeuanus: B npusedennvie KOHMpPObHBIE BONPOCHL MOCYM OblMb BHECEHDL
HeKomopbvle U3MEHeHUs, Npu YCI08UU, YMO OHU He OyOym Npomueopeyums
CO0EPIAHCAHUIO OUCYUNTUHDL.

8§ CUCTEMA OIEHUBAHMUSA IIVIAHUPYEMBIX PE3YJIBTATOB
OBYYEHMUS

®opMa KOHTPOJIS 3a oany padoty
Munum. Makc. Bceero
0aJ1J1I0B 0aJJ1I0B
Texynui KOHTPOJIb:
Nn0020MOBKA K NeKUUOHHBIM 3AHAMUIM 0,5 6anna 1 6ann 12 bannos
BbINONIHEHUE U 3AUUMA NPAKMUYECKUX pabom 1 bann 3 bannos 36 6annos
NPOMeNCYMOyHas ammecmayusi (mecmuposanue ¢ 0,5 banna 4 6annos | 4 banna
cobecedosanuem no umo2am mecma)
Hrorosas arTecTaius 1 bann 48 48 bannos
Htoro 3a cemecTp (3a4eT Mo AUCHHUILJIUHE) 52 100 100 b6annos

9 YYEBHO-METOIANYECKOE n NHO®OPMALIMOHHOE
OBECIIEYEHHUE JUCIIUITJINHbI

9.1 OcHoBHas JuTEpPaTypa

CumopoB, B. A. Texuuueckas  JMarHoCTUKa  MEXaHMYECKOTO
obopynoBanusi : yueOnuk / B. A. CumopoB. — MockBa, Bonorma : Uudpa-
WNuxenepus, 2021. — 256 c. — ISBN 978-5-9729-0738-0. — Tekcr
anektponHblit // [udposBoit o6pazoBarensHbii pecypc IPR SMART : [caitT]. —
URL.: https://www.iprbookshop.ru/115178.html

JuarHoctuka TpyOOmpoBoAoB : yuyeOHoe mnocobue / cocraButenu C. H.
Kysnenos. — Mocksa : Aii [Iu Ap Menna, 2021. — 77 ¢. — ISBN 978-5-4497-
1108-3. — Texker : snextpoHHslid // LludpoBoii oOpa3zoBarenbHbl pecypc PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/108293.html

NHrtennekTyanbHas OUarHOCTHKA CHUCTEM JJIEKTPOOOOPYIOBAaHUS U CBS3U
MarucTpaibHbIX TpyOorpoBoaoB : moHorpadus / O. B. Kprokos, A. B. Cayies,
M. H. CeprueB [u np.] ; nmox penakuueir O. B. KprokoBa, A. B. CaymeBa. —
Mocksa, Bonorga : Unadpa-Unxenepus, 2022. — 276 ¢. — ISBN 978-5-9729-
1044-1. — Texcr : snextponnbii // LudpoBoit obpazoBarenbHbiil pecypc PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/124277.html

9.2 JlonoJIHUTEJIbHAS JIUTEPATYPA

benmoycoB A.Il. Onruueckas OUarHoCTHKa MHOIO(a3HbIX MOTOKOB
[OnexTpoHHBI pecypc] : yuebHoe mocobue / Al bemoycoB. —



https://www.iprbookshop.ru/115178.html
https://www.iprbookshop.ru/108293.html
https://www.iprbookshop.ru/124277.html

DIIEKTPOH.TEKCTOBBIE JTaHHBIE. — HoBocubupck: HoBocubupckuit
roCyJIapCTBEHHBIN TexHUYecKuil yHuBepcuteT, 2011. — 227 ¢. — 978-5-7782-
1696-9. — Pexum nocryna: http://www.iprbookshop.ru/45126.html.

['puropses, E. 1. PagnannoHHblii KOHTPOJIb B HEPTETa30BOM KOMILIEKCE :
yaeOnoe mocooue / E. U. I'puropeeB, C. I'. Konaparenko. — M. : Axagemus
CTaHJapTu3aluu, MeTpojorun u ceprudukaruu, 2010. — 33 c¢. // DnexTpoHHO-
OoubIMoTEeUHas cucrema IPR BOOKS: [canT]. — URL:
http://www.iprbookshop.ru/44295.html.

I'yapkuna, T. A. Dkcrulyaranmuss MarvucTpajbHBIX Ta30MpOBOJIOB H
razoxpaHuwiIni [DNeKTpoHHBIN pecypc]| : yueOHoe mocodue / T. A. ['ynpkuna, M.

. TlonraBckas. — OIeKTpOH.TEKCTOBbIe naHHBIE. — CraBpomnons: CeBepo-
KaBkasckuii ¢denepanbupiii  yHuBepcurer, 2015. — 206 c. // IPRbooks
AIEKTPOHHO-OMOIMOTEUHAS cucTEMA. — Pexxum JIOCTyTIA:

http://www.iprbookshop.ru/63158.html.

3anennd, A.®D. CoBpeMeHHbIE KOMIBIOTEPHBIE JE(EKTOCKOIBI IS
yIbTPa3ByKOBBIX HCCIICOBAaHUM M HEpa3pyLIAIOMIer0 KOHTPOJS [DIeKTPOHHBIN
pecypce] : yuebno -merommueckoe mocodbme / A. @. 3amernwmn, J[. FO. buprokos.
—DNEeKTPOH. TEKCTOBbIE JaHHble. — ExaTepuHOypr : VYpaibckuil (enepaibHblid
yHuBepcutet, 2016. — 120 c. // IPRbooks : 31eKkTpoHHO -O1OIMoTeYHas cucrema. —
Pexxum nocryna: http://www.iprbookshop.ru/68295 . html.

3aunenus, A. @. AKyCTHUECKHI KOHTPOJIb [DNEKTPOHHBIN pecypc]: yueOHoe
nocobue / A. ®. 3anenuH. — DIEKTPOH.TEKCTOBbIE NaHHble. — ExarepunOypr:
VYpanwckuit penepanbubiii yaupepcuteT, 2016. — 212 c. // IPRbooks: anekTpoHHO -
oubnuoreyuHas cucTema. — Pexxum JOCTyTA:
http://www.iprbookshop.ru/68219.html.

KanentseB, B. K. OcHOBBI npombiliuieHHONW paguorpaduu [DIeKTPOHHBIHN
pecypc] : monorpadus / B. K. Kanentbe [u 1p.]. — D7IEKTpOH.TEKCTOBBIC JaHHBIC.
— Kazanp: Kazanckmii HanmMOHAJIBHBIM HCCIIENOBATEIbCKUN TEXHOJOTMUECKUH
yauBepcutet, 2008. — 226 c. // [IPRbooks: anekTpoHHO-0MOIMOTeUHasl cUCTEMa. —
Pexum nocryna: http:// www.iprbookshop.ru/62526.html.

Kopmak A. A. JluarHoctuka O0OBEKTOB He(TENepeKaunBArOIIMX CTAHLIMIA:
yuebHoe mocobue / A. A. Kopmak, JI. P.baiikoBa. — VYda: Jluzaiin
[HonurpagCepsuc, 2008. — 171 C.— Pexxum JoCTyIa:
https://www.studmed.ru/korshak-aa-diagnostika-obektov-

nefteperekachivayuschih-stanciy f365ebbceal.html

Muryn, H. I1. TemnoBbie BO3I€UCTBYS NMPU KANWUIAPHOM HEPA3PYILIAKOIIEM
KOHTpoJie [DyekTpoHHbIN pecypc] : Monorpadus / H. I1. Muryn, A. b. I'nycun. —
DNEeKTPOH.TEeKCTOBBIE NaHHble. — MuHck: benopycckas nayka, 2011. — 131 c. //
I[PR books. : »nexkrpoHHo - Oubnuoreunas cuctema — Pexum pocryna:
http://www.iprbookshop.ru/10100.html.

Mumenko, C. B. ®@usnueckue OCHOBbI TEXHUYECKHX HU3MEPEHUM
[DnmexkTponHBI pecypc]: yaebHoe mocobue / C. B. Mumenko, J[. M. Mopaacos,

M. M. MopnacoB. — DJIEKTPOH.TEKCTOBhIE AaHHBIE. — TamOoB: TamOOBCKuUiA
rocyJapcTBeHHbI TexHuueckuid ynuepcurer, O9bC ACB, 2012. — 176 c. //
[PRbooks:  anexkrpoHHO-OMOMMOTEYHAass  cucrema. —  Pexum  jgocryna:

http:// www.iprbookshop.ru/64612.html.
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Hepazpymarommii KoHTpoiabs 1 quarHoctuka : CrnpaBounuk / [Tog pen. B. B.
Kioesa. — 2-e u3a., nepepab. u gomn. — M. : Mammnoctpoenune, 2005; 2003. —656
c— Pexum poctyma: https://www.studmed.ru/klyuev-vv-nerazrushayuschiy-
kontrol-i-diagnostika-spravochnik 287e4373eaa.html.

Hepazpymarommii KoHTpoabs kadecTBa. JlabopaTopHbiil mpakTukyM. Yactsb
VI [DOnextponusiii pecypc]: yuebnoe mocodue / B. E. lNopauenko [u np.]. —
OnekTpoH.TekcToBbie  manHble. —  CII6. :  Cankr-  IlerepOyprckuit
rOCYJIapCTBEHHBIN apXUTEKTYPHO-CTpoUTeNbHbIM yHUBepcuter, ObC ACB, 2013.
— 104 c. // IPRbooks.: 251eKTpoHHO - OMOIMOTEUHass cucTeMa — PexxuM gocrtynma:
http://www.iprbookshop.ru/19338.html.

[TosspkoBa E.B. JlnarHocTrka MOBPEKACHUN METAJUIMUYECKUX MATEPHUAIIOB U
KOHCTPYKIUH [DIeKTpoHHBIN pecypc]: yuebnoe nocodue / E.B. Ilospkosa, C.H.
l'openoB. — DOnekTpoH. TekcToBble mgaHHBIE. — OpenOypr: OpeHOyprckui
rocyaapctBeHHbii yHuBepcutet, ObC ACB, 2014. — 202 c. — 2227-8397. — Pexxum
noctymna: http://www.iprbookshop.ru/33627.html.

Cammna, JI. A. PaguanimoHHbIi Hepa3pylaMUi KOHTPOJb [DIEKTPOHHbBIN
pecypc]: yaeonoe mocooue / JI. A. CamuHa. — DJIEKTPOH.TEKCTOBBIE TaHHBIC. — M.
Akanemusi CTaHIapTH3alWW, METPOJOruu u ceptupukaumu, 2012. — 124 c. //
[PRbooks.: anexktpoHHo - OubnuoTeuHas cuctema — Pexum pgocryna:
http://www.iprbookshop.ru/44296.htm.

Uucnos, H. H. BeeneHnue B paanaiimoHHbIN KOHTPOJIb: yueOHOE mocodue /
H. H. Yucnos, [. H. Yucnos. — Tomck: ToMCKUI OTUTEXHUYECKUNA YHUBEPCUTET,
2014. — 199 c. // DnexrponHo-6ubnmoreunas cuctrema IPR BOOKS: [caiiT]. —
URL: http://www.iprbookshop.ru/34653.html.

OCHOBBI JUArHOCTUKH TEXHHYECKHUX YCTPOMCTB M coopyxkenuit / I'. A.
buryc, 0. ®@. /lanues, H. A. bricTtpoBa, [[. U. I'ankun. — 2-e uza. — MockBa :
MOCKOBCKHI1 TOCYITapCTBEHHBIN TEXHUYECKUI yHUBEepcuTeT uMeHn H.O. baymana,
2018. — 446 c. — ISBN 978-5-7038-4804-3. — Tekct : ANEKTpOHHBIN //
OnekTpoHHo-OnOmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/94048.html

bornanoB E.A. OCHOBBI TEXHMYECKON JUArHOCTUKH He(TErazoBoro
obopynoBanus: yueO.mocobue. — M., 2006. — 279c. wi.: Pexum npocryna:
http:// www.twirpx.com/file/271429; https://www.studmed.ru/bogdanov-ea-
osnovy-tehnicheskoy-diagnostiki _ccdb563aa61.html.

Jluarnoctuka TpyoonpoBOI0B [DJIEKTPOHHBIN pecypc] : yueOHoe mocodue/.
— DJEeKTpPOH.TEKCTOBbIe AaHHbIe. — BopoHexx: Boponexckuil rocygapcTBEeHHBIN
aApXUTEKTypHO-CTpouTenbHbIM yHUBEpcutTer, IbC ACB, 2015. — 78 c. — 978-5-
89040-539-5. — Pexxum pocryma: http://www.iprbookshop.ru/54998.html.

Hectepyk J[.A. TemnoBoil KOHTPOJb U JUATHOCTHUKA [DJIEKTPOHHBIN
pecypc]: yuebnoe mocoome / JI.A. Hecrepyk, B.Il. BaBumoB. -—
OJIEKTPOH.TEKCTOBbIE  JaHHble. — ToMck: TOMCKHMM  MOJUTEXHUYECKUU
yuuBepcuret, 2010. — 112 c. — 978-5-98298-688-7. — Pexum npocryna:
http://www.iprbookshop.ru/34724.htm.

Jlesun B.E. BuOpommarHoctuka MallMH YW MEXaHU3MOB [DJIEKTPOHHBIN
pecypc]: yueoHnoe nocooue / B.E. Jlepun, JI.H. TlatpukeeB. — D1eKTpOH.TEKCTOBBIE
nanHele. — HoBocubupck: HoBocuOMpCKHII TOCYIapCTBEHHBIM TEXHUYECKUN
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ynuBepcuret, 2010. — 108 c. — 978-5-7782-1433-0. — Pexum pocryna:
http://www.iprbookshop.ru/45363.html.

9.3. llepuoanyeckue u3gaHus

Konrpons.  Imarnoctuka: JKypnan  Poccuiickoro  oOmectBa 1o
HEpa3pylarlemMy KOHTPOI U TexHudeckor nuarHoctuke. M.: OO «POHKT/I»
http://www.td-].ru/index.php/archive.

OHIaitH-XypHanI «Cubupckas HEPTHY. Pexum
noctyna:https://www.gazprom-neft.ru/press-center/sibneft-online.

Hayuno-texuuueckuit xypHan «['eomoruss Hedhtu u Trazay. Pexum
noctymna:https://www.oilandgasgeology.ru.

Ananmutnueckuii kypHan «Hedrerazopas Beprtukanb». Pexum nocryna:

http://ngv.ru
NudopmanmonHo-ananutuieckuii  Otoyuierenb«Bectauk  TOK».  Pexum

nocTymna: https://media.lawtek.ru/media/vestnik

HayuHno-texHuueckuii ¥ NPOM3BOACTBEHHBIM  KypHall  «l'a3zoBas
[IpomebrnenHoctsy. Pexxum noctyna: http://neftegas.info/gasindustry

HayuHo-TexHuueckuii ¥  TPOU3BOACTBEHHBIM  >kypHan «HedtsaHoe
xo03sicTBOY. Pesxum noctyna: http:// www.oil-industry.ru

HayuHno-texHuueckuii  xypHan «Mup  HeprenpoaykToB. BecTHuk
Hedranpix Komnanuii». Pexxum noctyna: http:/neftemir.ru

Kypuan «Hedts Poccun». Pexxum nocryna: http://www.oilru.com

Kypnan  «OxkoHOMHKA U TOK  ceromus». Pexum  mocryna:
http://www.rusoil.ru

Kypnan «Oil & Gas Journal Russia». Pexxum goctyma: http://ogjrussia.com

Hayuno-texauueckuit sxypHai «l'eonorust HepTu u raza». Pexxum nocrymna:
http:// www.geoinform.ru

Anamutuueckuit  kypHan «Hedprs wu  Kanumram». Pexum nmoctyma:
http://www.oilcapital.ru

Kypnana Gasworld.ru. Pexxum noctyna:http:/www.gasworld.ru

Henosoii xxypHan Neftegaz.RU.Pexxum nocryna: http://www.neftegaz.ru

NupopmanmonHo-aHanuTuueckuii xypHain «Hedts, raz u Ousnec». Pexum
noctyna: http://ngb.gubkin.ru

Hayuno-texauueckuit xypHan «Hedts. I'a3. HoBamum». Pexxum noctymna:
http://neft-gaz-novacii.ru/ru. Apxus xypHaioB «HedTs. ['a3. HoBanum» nHay4Ho-
TeXHUYECKUH xkypHall. Pexxum nocryna: http:/neft-gaz-novacii.ru/ru/archive

DOnexkTpoHHBIA Hay4HbI *KypHan «HedterazoBoe neno». Pexxum nocryma:
http:// www.ogbus.ru

Kypnan «HedTs 151 ras EBpazus». Pexum JIOCTyMa:
https://www.oilandgaseurasia.com/ru. ApxuB xypHana«Hepts u raz Epazus»
Pexxum noctyna:https://www.oilandgaseurasia.com/ru/oge pdf archive

Kypnan «bypeHnue u He(TH». Pexxum Jnocryna:
http://burneft.ru/archive/issues
Kypnan «Hedrerazossie TEXHOJIOTUI. Pexum JOCTyIA:

http://ogt.promzone.ru
Hayuno-texHuueckuii xypHan «TexHomorun HepTH U Tazay. Pexum
nocTyna: http:// www.nitu.ru
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Kypnan «mxenepnas [Ipaktukay. Pexxum noctyma: http://glavteh.ru/mag

Kypnan «Teppuropus HE®TEI'A3». Pexum JocTyna:
http://www.neftegas.info/neftegas.html
Kypnan «Hedrecepsucy. Pexum JIOCTyIA:

http://www.indpg.ru/oilfieldservice

OTtpacneBoii ”HPOPMALIMOHHO-TEXHUYECKHM KypHal «Cdepa HEPTH U Ta3».
Pexxum nocryna: http://www.s-ng.ru/magazin/0

HayuHo-TexHuueckuil >kypHan «OKcrno3uuus HePpTh U Ta3y. Pexum
noctymna: http://runeft.ru/archive

HayuHno-TexHudeckuii u mpou3BOACTBEHHBINM <« KypHan HedTerazoBoro
CTpPOMTENBCTBa». PexxuM noctyna: http://mag.npngs.ru

Kypnan «Hedreras Internationaly. Pexum JOCTyma:

http://neftegazint.ru/node/10
Kypunan «ROGTEC» Russian Oil & Gas Technologies.Pexxummoctyma:

http://www.rogtecmagazine.com/about-us-russian.php
Kypuan «Hedrerazosas reonorus. Teopust u nmpaktuka». Pexxum mocryma:
http://www.ngtp.ru/jornal.html

9.4.1IporpammHoe odecnieueHune

Windows 10 Pro
WinRAR
Microsoft Office Professional Plus 2013
Microsoft Office Professional Plus 2016
Microsoft Visio Professional 2016
Visual Studio Professional 2015
Adobe Acrobat Pro DC
ABBYY FineReader 12
9. ABBYY PDF Transformer+
10. ABBYYFlexiCapture 11
11. TIporpammuoeobecneuenue «interTESS»
12.  Cnpasouno-npaBoBas cucrtema «Koncynbrantllnroc», Bepcus
«AKCHIEPT»
13. TIO KasperskyEndpointSecurity
14. «Aunrtunnaruar.BY3» (MHTEpHET - Bepcus)
15. «AHTHUIUIaruaT- UHTEPHET»

PN R LD =

9.5. IIpodeccuonanibuble  0a3bl JAHHBIX W HMHGOPMALMOHHBbIE
CIIPABOYHBbIE CHCTEMbI COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHH

1. CnpaBouyHO-1IpaBOBas cucrema «KoHncynbTant [Tmrocy»
(http://www.consultant.ru);
2. DIIEKTpOHHAS OubMoTeUHas cucrema eLIBRARY.RU

(http://www.elibrary.ru);
3. DnekTpoHHass OMOIMOTEUHas cucTeMa «YHHUBEpPCUTETCKas OuOIMOTEKa
onnaiiny (https://biblioclub.ru);
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4. D1eKTpOHHO-OMOIMOTEUHAS cucrema BIBLIO-ONLINE.RU
(https://www.biblio-online.ru);

5. DIeKTpOHHO-OMOIOTEeUHAS cucrema IPRBOOKS
(http://www.iprbookshop.ru).

6. Caiit Petrolibrary.ru. Knuru u cratbu MOCBSAIIEHBI T€OJIOTHH, OYPEHHIO
CKB&)XHH, pa3pabOTKE MECTOPOKIEHUM, A0ObUE€ M TPaHCIOPTY HEPTH U Trasa,
TEXHOJIOTUSIM HE(PTEra30BOM OTPACIIH.

7. OCHOBHBIM 3apyO€KHBIM UCTOYHHUKOM HH(OPMAINH 10 KypCy SBISIFOTCS
cratku U pecypchl  OOmectBa  uHkeHepoB-HedTssHMKOB ~ (SPE) -
https://www.spe.org/en/ (JPT, Oil and gasfacilities u mp).

8. bubnuoreka https://www.onepetro.org/ (IocTyn K OMOIMOTEKE CTYICHTOB
u wieHctBo B SPE OecrnaTtHoe).

9. becrnnathHass OubnmoTeka TexHWYecKoW nureparypel «HedTh u raz —
uzOpanHoey». Pexxum gocryna: http://nglib-free.ru.

10. Pecypc studmed.ru siBisieTcst 001IeTOCTYITHBIM JIJIs1 BCEX MOJIb30BaTEIIESH.
3/1eCh HAXOMATCS KHUTH, CTaThU, KOHCIEKTHI JICKIIUH, METOJIUYECKHAE MOCOOUS U
yKa3aHUs U MHOTO€ JIPYToe, MOCBSIICHHbIE HHPOPMAIINH 110 PA3IUYHBIM pa3zesiaM
He(TerazoBoi OTpaciH.

9.6. HopmaTuBHBIE JOKYMEHTbI

«IIpaBuna  TpPUMEHEHUSI  TEXHUYECKHUX  YCTPOHCTB Ha  OMACHBIX
MIPOU3BOJICTBEHHBIX 00BEKTax» (YTBEpPKIEHBI MocTaHoBiIeHUEeM I[lpaBuTeNnbCTBA
Poccuiickoit @eneparuu ot 25.12.98 Ne 1540).

I'OCT 18322-2016 «CuctemMa TEeXHUYECKOTO OOCTY)XHMBAaHHS M PEMOHTA
TexHuku. Tepmunsl u onpeneneHus». — M.: Crangaptuadopm, 2013. — 14 c.

I'OCT 20911-89 «Texnuueckass [1uarHOCTUKA. T€pMHUHBI U OMPEACICHUS.
Odunmansuoe uznanue. — M.: Cranmaptundopm, 2009. — 11 c.

I'OCT 23829-85 «KoHTponb Hepa3pylaomuil akyctuueckuil. TepMuHsl u
onpenaencausy. ObunuanpHoe u3ganue. — M.: Crangaptuadopm, 1986. — 18 c.

I'OCT 24346-80 «Bubpauus. Tepmunbl u onpenenenus». — M.: U3n-Bo
crangapTos, 1980. — 26 c.

I'OCT 24521-80 «KoHTponp Hepa3pylIarOlui ONTHYECKUWA. TepMUHBI U
onpenaenenus». OpunnanbHoe uznanue. Co6. 'OCTos. — M.: UTIK U3naTenscTBO
cranaaptos, 2005. — 6 c.

I'OCT 24522-80 «KoHTpoap Hepa3zpylIarOuid KanwuIApHbIA. TepMuHbl 1
onpenaenenus». ObununanpHoe uzganue. Co6. 'OCTos. — M.: UTIK U3naTenscTBO
cranaaptos, 2005. — 12 c.

I'OCT 25313-82 «KoHTpoap Hepa3pylIaOIINi paAuOBOJIHOBOW. TepMUHBI U
onpeneneausy. ObunmanpHoe uzganue. Co6. 'OCTos. — M.: UTIK U3naTenscTBO
cranaaptos, 2005. — 7 c.

I'OCT 25315-82 «KouTpoas Hepazpymamonui snekTpudeckuid. TepMuHsl u
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10 OBECIIEYEHHUE OBPA3OBATEJBHOI'O NPOLHECCA 1JIA
JIMIY C OI'PAHUYEHHBIMHN BO3MOXHOCTSAMHU 3J10POBbA H
HNHBAJIN10B

Y4eOHple W y4eOHO-METOAUYECKHE MAaTepHaNbl ISl CaMOCTOSTEIHHOM
paboThl OOydYaromMxcss W3 4YUCIa WHBAJIUIAOB U JIMI] C OrPaHUYCHHBIMU



BO3MOXHOCTSIMU 3710poBbs (OB3) nmpenocrtaBnsitorcst B popMax, alaiTUPOBAHHBIX
K OTPaHUYEHUSIM UX 37J0POBbS U BOCIIPUATHS WH(DOpMAITUK:

st cnenbIx v c1iaboBUISAIINX :
JeKuu 0pOPMIISIOTCS B BHJE AJICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
TTOMOIIBI0 KOMIIBIOTEPA CO CIICIMATM3UPOBAHHBIM ITPOTPAMMHBIM 00ECTICUCHHUEM;
" OHCbMEHHBIE  3ajaHHS  BBIIONHAIOTCS HA  KOMIBIOTEPE  CO
CHEIUATU3UPOBAHHBIM ITPOTPAMMHBIM 00€CTICUCHUEM, WM MOTYT OBITh 3aMCHCHBI
YCTHBIM OTBETOM;
" obecrednBaeTCs MHAMBHIYAIbHOE PABHOMEPHOE OCBCIICHHE HE MEHee
300 srokc;

JUISL  BBITIOJIHEHHS 3aJlaHHsl TMPU  HEOOXOJUMOCTH MPEIOCTABIISECTCS
YBEJIMYMBAIONIEE YCTPOMCTBO; BO3MOKHO TaKK€ HCIOIb30BAaHUE COOCTBEHHBIX
YBEJIMYHUBAIONTUX YCTPOUCTB;

" HUCHbMEHHbIE 3a1aHus 0QOPMIISIOTCS YBEIMUCHHBIM HIPUBTOM;

DK3aMEH W 3a4€T MPOBOJATCA B YCTHOW (hOpME WJIM BBIOTHSIOTCS B

NUCHbMEHHON (hOpMe Ha KOMITbIOTEPE.
_Jis Ty XuXx W ¢1aboCiblanux:

JeKuuu  OQOPMIISIOTCST B BHAEC JJICKTPOHHOTO JOKYMEHTa, JIHOO
MIPEIOCTABIISACTCS 3BYKOYCHJIUBAOIIIAS amnmaparypa WHIUBUTY AIBHOTO
TI0JIb30BAHUS;

" [HCbMEHHbBIC 3a[aHHS BBINOIHSIOTCS HA KOMIIBIOTEPE B MHCHMEHHON

dopme;

" JK3aMeH M 3a4éT MPOBOAATCA B MUCHMEHHOH (OpME Ha KOMIIBIOTEpE;
BO3MOKHO MPOBEACHUE B (DOPME TECTUPOBAHUSI.

_JLyist M1 ¢ HapYIIEHUAMHU OTIOPHO-/[BUTaTEILHOTO arapara:

JAeKIuu 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JTIOKYMEHTA, JOCTYIHOTO C

MOMOIIbIO KOMITBIOTEPA CO CIIEHUATM3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUEHUEM;

" NMChMEHHbIE  3aJaHMS  BBIIOJHAIOTCS ~ HA  KOMIIBIOTEPE  CO
CHEeUMaIU3UPOBAHHBIM POTPAMMHBIM 00€CIIEYEHUEM;

" 5K3aMeH M 3auéT NPOBOJATCA B YCTHOM (hOPME WM BBHITIONHSIOTCS B
NUCBbMEHHOM (hOpMe Ha KOMIIbIOTEPE.

[Ipy HEoOXOAMMOCTH TMpPEeAyCMaTpUBAETCA YBEIMYEHUE BPEMEHU JId
NOJITOTOBKHU OTBETA.

[Ipouenypa mpoBeneHHs] MPOMEXKYTOUHOM aTTecTallMM i 00ydarouuxcs
YCTaHABIMBAETCS C  Y4€TOM UX  HHAUBUAYAIbHBIX  ICUXO(PHU3UUYECKHX
ocobeHHoctell. [IpomexyTouHas arrectalusi MOXKET IMPOBOAUTHCS B HECKOJBKO
JTAIOoB.

[Ipu mnpoBeneHMu npoUEAYpPbl OLICHUBAHMS PpE3yJNbTaTOB OOydYEHUs
IpeIyCMAaTPUBAETCSl HCIOJb30BaHUE TEXHUYECKHX CPEACTB, HEOOXOAMMBIX B
CBSI3M C MHAWBHIyaJIbHBIMH OCOOEHHOCTSAMHU OOydaroluxcs. ITU CPEeCTBA MOTYT
OBITh MPEJOCTABICHBl YHUBEPCUTETOM, UM MOTYT HCIIOJIb30BATHCA COOCTBEHHBIE
TEXHUYECKHUE CPEJICTBA.

[TpoBenenue mpoueaypbl OLEHUBAHUS PE3yJIbTaTOB 00YUYEHHUs JAOIMYCKAETCS C
UCII0JIb30BAaHUEM JAUCTAHIIMOHHBIX 00PAa30BaTENbHBIX TEXHOIOTUH.
ObecnieunBaeTcss JOCTYNl K HWHGOPMAILMOHHBIM M OuOIMOrpaduueckum



pecypcam B cerm MHTepHer I Kaxjaoro ooOydamrmierocs B - dopmax,
aJanTUPOBAHHBIX K OTPAHUYCHHSIM MX 3I0POBbSI M BOCTIPUSITHS HHPOPMAIINH:
Jist crenbix v c1aboBHASAIINX
B IIeYaTHOI (opMe yBEIMUCHHBIM MPUDYTOM;
B (hopMe IIEKTPOHHOrO TOKYMEHTA;
B (hopme aynuodaiina.
s Ty XuXx M ¢1a0oCIblnanux:
B Ie4aTHOU popme;
B (popMe 2JIEKTPOHHOTO IOKYMEHTA.
s 00y4aromuxcs ¢ HapyEHUAMH OTIOPHO-BUIaTEILHOTO allapara:
B [Ie4aTHOU popme;
B (popMe 2JIEKTPOHHOTO IOKYMEHTA;
B (hopme aynuodaiina.

YueOHble ayIUTOPUHU IS BCEX BHJIOB KOHTAaKTHOM W CaMOCTOSITEIBLHOMU
paboThl, Hay4yHass OMOIMOTEKAa M HHBIC NOMEIICHHUS JJis1 OOYyYCHHUS OCHAIICHBI
CHeNUaIbHBIM O00OpPYJIOBAaHMEM W YYEOHBIMH MECTaMH C TEXHUYECKUMU
CpencTBaMHu OOyUYEHHUS:

_Jis riryXuXx M caboCIplnanmx:
aBTOMATHU3UPOBAHHBIM PAa0OYMM MECTOM ISl JIFOJACH ¢ HapylieHHEM
clyXa U CIaboCIbIIIanX;
" aKyCTHYECKHWil yCUINTENb U KOIOHKH;
st 00y4arommxcs ¢ HapyIIEHUAMHU OIOPHO-IBMIATENILHOIO anlapara:
NepEeIBIKHBIMU, PETyJIMPYEMbIMU dproHoMUYecKuMu naptamu CU-1;
KOMIIBIOTEPHOW ~ TEXHUKOW  CO  CHEHHUAIbHBIM  IPOTPaMMHBIM
obecrieueHUEM.

11 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCIIUIIJINHBI

[IpenogaBarens  JOMKEH HUMETh  BO3MOXHOCTh ~ JIETKO  yIPaBJISAThH
000py/I0BaHUEM ayAUTOPUU, YTO TMO3BOJUT MPOBOAMUTH JIEKIMH, MPAKTUYECKUE U
nabopaTopHble 3aHATHUS, TPE3CHTALNN, KOH(DEPEHIINH U APYTUe BUJIBI Ay JTUTOPHOU
Harpy3Kku 00y4aromuxcs B y100HOM U TOCTYITHOM sl HUX (hopMe ¢ TPUMEHEHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX CpPEACTB OOy4YeHHs, B TOM UHCIE C
UCIIOJIb30BaHUEM B Tpolecce OOy4YeHHMs] BCEX KOPHOPATHUBHBIX PECYPCOB.
MynbTuMenuitHass ayJuTopus TakKe JOJKHA OBbITh OCHAIEHa JIOCTYIOM B CEThb
uHTepHeT. KommbploTepHoe o000pyaoBaHHE AOMKHO HMETh COOTBETCTBYIOIIEE
JUILIEH3UOHHOE MPOrpaMMHOE 00ecIieUeHueE.

Texnnueckue cpeacrsa olecmedeHUs] TMCUMILUIMHBI JJIsl NPOBeICHUS
ayAUTOPHBIX 3aAHATHIA:

" MHTePAaKTHBHAS JOCKA C JIMIEH3MOHHBIM MPOrPAMMHBIM O0CCIeueHHeM
U MYJIbTUMEIUAIIPOCKTUPOM;
" MapkepHas J0CKa;



y4eOHbIe MaTepualibl (yueOHbIe (PUITBLMBI, PE3CHTAIIHH ),
aKyCTHUYECKasi CUCTEMA;
CpEeICTBa YIpaBJICHU 000PYIOBAHUEM.

MarepuajbHO-TeXHHYECKOe oO0ecneYyeHue AUCHMIUIMHBI Ui JIMI C
OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIUI0B

AyauTopus A JIEKIUOHHBIX 3aHATUW, ayJAUTOpUs Il TPOBEACHUSA
MPAKTUYECKUX 3aHATUNA U ayAUTOPUS I CAMOCTOSITEIbHON PabOTHI.

OOyuaroiyecs U3 4Kciia JIMIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS
o0ecneunBarOTCsl MEYaTHBIMU U AJIEKTPOHHBIMU 00pa30BaTeNIbHBIMU pecypcaMu B
(dopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 370POBbs, a TAKKe TEXHUUECKUMU
CpeICTBaMHU Iepefadyd HMHPOpMAIMM U3 UMEIOUIMXCS HeaJalTHPOBaHHBIX
pecypcoB.

MatepuanbHO — TEXHMYECKOE O0OecredYeHHe JTOJKHO OTBEYaTh HE TOJBKO
oO0muM TpeOoBaHMSIM, ONpeAeNeHHbIM B (enepaJbHOM TOCYAapCTBEHHOM
o0pa3oBaTeNbHOM  CTaHAApTE€ BBICIIErO0 O00pa30BaHUS IO  HAIPABJICHUIO
NOJATOTOBKHM (CHEIHAIBHOCTH), HO U OCOOBIM 00pa30BaTENbHBIM MOTPEOHOCTIM
KaKJI0M KaTeropuu o0y4aronuxcs ¢ OrpaHuYE€HHBIMU BO3MOKHOCTSAMHU 370POBbS U
WHBAJUOB.

Y4yeOHblE ayAUTOPUU OCHAIICHBI CIEUHATBHBIM  00O0pYIOBaHUEM W
y4eOHBIMU MECTAMH C TEXHUYECKUMHU CPEJICTBAMH OOYyUYEHUS JIJIsi 0OYUaIOIIUXCS C
Pa3IUYHBIMU BUIAMH OTPaHUYEHUN 310pOBbs (110 1 — 2 MecTa).

O6opynoBaHHME CHEUMATIBHBIX Y4YEOHBIX MECT MpEANOaraeT yBEIUYEHUE
30HBI Ha OJHO MECTO C YYETOM IOoAbe3Za M pa3BopoTa Kpecia-KOJISICKH,
YBEIUYEHHMSI [IUPUHBI IPOXOJa MEXY PsIaMH CTOJIOB. B craniapTHON ayauTopun
IIEPBbBIE CTOJIBI B PSAY Y OKHA M B CPEAHEM PSIIy MPELyCMOTPEHBI sl 00ydaeMbIX
C HapYIICHUSAMHU 3PEHUA U CIyXa, a I 00ydaeMbIX, IepeABUTAIONINXCS B Kpecie-
KOJISICKE, - BbIAENIEHbl 1 — 2 mepBbIX CTOJa B psALy y JBEpHOro mnpoema. B
CHeuualbHOM ayIuTOpuH OOOPYJOBaHbI MECTa ISl CaMOCTOSITENIbHOW paloTHhl,
KOHCYJIbTALIMOHHOM W HMHJMBHAyaldbHOM pabOThl € mpenojaBaTeileM ¢
COOTBETCTBYIOIIMM TEXHUYECKUM OOOPYJIOBAHUEM MO KaXKJAOMYy BUAY HapyLIECHUN
310pOBbs  C JOCTYIIOM K JIOKaJbHOW ceTh YHuBepcurera, HMHTEepHETY U
AJIEKTPOHHBIM OMOJIMOTEUHBIM CUCTEMAM.

B aymurtopusax, rtme oOywaioTca CTYACHTHI C  OTpaHUYCHHBIMU
BO3MOXXHOCTSIMU ~ 3[0POBbSi W  HHBAIUABL, MPEIyCMOTPEHbl MecTa s
oOydaroluxcsi ¢ Y4eTOM OrpPaHUYEHHH HX 310pOoBbsi. YueOHass ayAuTOpus, B
KOTOpOW  OOydaroTcsi CTYIEHThl C HapylieHHueM ciayxa o0opyaoBaHa
KOMIIIOTEPHOW  TEXHUKOW, AayJIUOTEXHUKOM (aKyCTHMUECKUW YCWIHTENIb U
KOJIOHKH),  BUJICOTEXHUKOM  (MyJIbTUMEIUUHBIA  TPOEKTOP,  TEJIEBU30D),
MYJIbTUMEIUMHON CUCTEMOM, HHTEPAKTUBHOM M CEHCOpPHOW Aockamu. OOyueHue
JUI] C HApyUEHUSIMU CIyXa MPEeANnojaraeT HCIOIb30BaHUE MYJIbTUMEIUNHBIX
CPEICTB M JPYrMX TEXHMYECKHX CpEICTB Ui MpUeMa-nepenadyn y4eOHOu
uH(popMalMu B JOCTYNHBIX (oOpMax, KOMIUIEKTa »3JIEKTPOAKYCTHUYECKOrO U
3BYKOYCHUJIMBAIOIIET0 00OpY/IOBaHUSA C KOMOMHHMPOBAHHBIMU  3JEMEHTaMU
IPOBOJHBIX U OECIIPOBOAHBIX CUCTEM Ha 0a3e MpodecCHOHATBHBIX YCHIUTENEH.



Jlis cnaGoBUASIINX 00YyYaroMIMXCs B JIGKIIMOHHBIX U YY€OHBIX ayIUTOPHSIX
IpeIyCMOTPEHa BO3MOXKHOCTh IPOCMOTPA YJAJICHHBIX OOBEKTOB (HaIpHUMep,
TEKCTa Ha JIOCKE WJIM Claiila Ha 3KpaHe) NpU NOMOLIM BUACOYBEIUUMTENEH IS
yAAJIEHHOTO npocMmoTrpa. OO0ydeHue Ul ¢ HapyLIEHUSMH 3pPEHHS Ipeanosaraet
UCTIONb30BAaHUE  OpalJIeBCKOTO  JuCIUIes UM OpaiJiepOBCKOrO  MPUHTEpA,
ANIEKTPOHHBIX JIYII, IPOTPaMM HEBU3YaJIbHOIO JOCTyIA K MH(OpMaLUHU, MporpaMmm
- CUHTE3aTOPOB PEYM M JPYTruX TEXHUYECKUX CPEACTB Uil IMpHUeMa-Ieperadn
y4ueOHON MH(pOpMAILIK B TOCTYIHBIX (hopmMax.

Jlist o0ydarommxcs ¢ HapylUIEHUSIMU OMOPHO-IBUTaTEIBHOTO anmnapara B
JEKUUOHHBIX M  y4eOHBIX ayJIUTOPUSIX TMPEIyCMOTPEHBI  MEpPEABUKHBIC,
peryiaupyeMble  3proHOMHUYECKHE TMapThl C HCTOYHUKOM TMHUTaHUS  JJiA
WHIUBUIYAIbHBIX ~ TEXHUYECKUX CPEACTB, CIEIMAJbHBIE KJIaBUATYphl (C
YBEJIIMYEHHBIM Pa3MEPOM KIIABHILL, CO CIIELUATIBbHON HAKIAJKOW, OTPaHUYUBAIOIIEH
CIIy4yallHO€ Ha)kKaTHE COCEIHUX KJIABHIL, CEHCOPHBIE, MCIOJIb30BAaHUE T'OJOCOBOM
KOMaH/ibl);  CHEUUalbHble  MBIIMH  (JDKOWCTHKH,  POJUIEPHI);  BBIHOCHBIC
KHOTIKW;yBEJIMYEHHBIE B pa3Mepax pPyUYKHd U CHEIHAIbHbIE HAKIaJKH K HUM,
NO3BOJISIIOIIME YIEPKUBATh PYYKY WM MaAHUITYJIHPOBAaTH €0 C MHUHHMAJIbHBIMU
YCWIMSIMH; YTSKEJIEHHbIE (C JIOMOJHHUTEIBbHBIM TI'Py30M) PYUYKH, CHHKAIOIIHE
OpOSABIICHUS TpeMopa TMpHU TMHCbME; YCTpoiicTBa oOMeHa rpaduyeckon
uH(popmalei, crHeuansbHOEe MporpaMMHOE  oOecreyeHue, MO3BOJISIONIEe
UCIIOJI30BaTh COKpALIEHUs, TOMUCHIBATh CJI0Ba U (pa3bl, UCXOJS U3 HAYaJIbHBIX
OyKB ¥ rpaMMaTU4yecKoi (POpMbI MIPEABIIYIINX CIIOB.

_Ilepeuenns HEOOXOAMMOTO 0OOPYJOBAHMS:
NEPCOHANIbHBIE KOMIIBIOTEPHI C OCTYNIOM B HTEpHET;
crenuanbHble y4eOHUKH, YydeOHble TMOocoOus U JAUJAKTHYECKUE
MaTepuayibl UMEIOTCs B Oubnuoreunort cucreme [PRbooks (kpymubiii mipudt u
aynuoganel);
" MHOTrOQYHKIMOHANBHBIA HHTEpaKTHBHbIH aucrueii Flipbox 3.0.65",

UHD;

BugeoyBennuutens Optelec Compact Mini World;
nucruier bpaiust ALVA USB BC 640.



YTBEPXIEHO
[Ipotokon 3acenanus kadeapsl

HaumeHoesaHue

Ne OT « » 20 T.

JIUCT U3MEHEHMI

(HUsmenenus u oononnenuss 6 PIIJ] enocsamces edceco0no u oghopmasiomess 8 OAHHOU
Gopme. Hzmenenuss BHOCAMCA 3aMEHOU OMOENbHBIX TUCMO8 (CMAapblll TUCT NPU IMOM YBEHHBIM
MapKkepom nepeuepkusaemcs, a HO8bll JUCH C USMEHEHUeM CMeEeNniepoM NPUKAIbI8Aemcs K
pabouell npocpamme (Xpanumcs Ha Kageope), & snexmponuou gopme PIIJ] dondcna 6vimo
aKmyanusupo8aHHol ece2od, m.e. ¢ GHECeHHbIMU USMEHEHUIMU.

Ilpu  Hanuuuu 6OIBUIO20 KOIUYUECNBA USMEHEHUUl U NONpPABOK, 3amMpyOHAIUUX
NOHUMAHUe, 803HUKWIUX 8 C85A3U C USMeHeHuem HopmamusHou bazvl BO u Opyeum npuuunam,
nposooumcst noauwiii nepecmomp PIII (m.e. evinyckaemcs noeas PIII]), komopas npoxooum
8ce cmaouu NPOBEPKU U YMEEPHCOEHUSL).

B pa0oueil mporpamme (Moody/ie) AUCUUTIITUHBI wugp «Hazeanue Jucyuniunvly

M0 HAMPABJICHUIO TIOJITOTOBKH (CHeYyuUaibHOCmu)

Ha 20 /20 yueOHbIil 1o

1.B BHOCSITCSI CJIEAYIOLUE U3MEHEHUS:
(anemenm paboueti npoepammol)

;

L ;

R

2. B BHOCSITCSI CJIEAYIOLUE U3MEHEHUS:
(anemenm paboueti npoepammol)

0 B P ;

2. ;

2.

3.B BHOCATCS CIEAYIOLINE U3MEHECHUS:
(a1emenm paboueti npoepammol)

T ;

3 ;

3

CocraButens ®ammus 1.0.

(noonuce, pacuugposka noonucu)
n n 20 r.
3aB. kadenpoii ®ammus N.0.

(noonucw, pacuugposxka noonucu)



